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1 Intr oduction

1.1 The Problem of Logical Subject Matter
1. Logic is a progressivediscipline

p. 14.... Asthe method=of the sciencesmprove, correspondinghangedakeplace
in logic.

2. The subject-matter of logic is determined operationally

.... Operations..fall into two generatypes.Thereareoperationghatareperformed
uponandwith existentialmaterial— asin experimentalobsenation. Thereare
operationgerformedwith anduponsymbols..... Theformerareperformedupon
existentialconditions;thelatteruponsymbols.But the symbolsin the lattercasestand
for possibldfinal existentialconditionswhile the conclusionwhenit is statedin
symbols,is a preconditionof further operationghatdealwith existences....
Operationsnvolve both materialandinstrumentalitiesincludingin thelattertools
andtechniques.

3. Logical forms are postulational

p. 16

Inquiry in orderto beinquiry in the completesenséhasto satisfycertain
demandshatarecapableof formal statement. .. Accordingto theview thatmakesa
basicdifferencebetweenogic andmethodologythe requirementén questionsubsist
prior to andindependendf inquiry. Uponthatview, they arefinal in themseles,not
intrinsically postulational This conceptiorof themis the ultimategroundof theidea
thatthey arecompletelyandinherentlya priori andaredisclosedo afaculty called
purereason.The positionheretakenholdsthatthey areintrinsically postulate®f and  purereason
for inquiry, beingformulationsof conditionsdiscoseredin the courseof inquiry logical formsare
itself, which furtherinquiriesmustsatisfyif they areto yield warrantedassertibilityas ~Postulatesor all
aconsequence. inquines

warranted
p.17.... assertibility
Justasthe postulate®f, say geometryarenot self-evidentfirst truthsthatare postulatesf
externallyimposedpremisesut areformulationsof the conditionsthathave to be geometry

satisfiedn procedureshatdealwith a certainsubject-mattersowith logical forms
which holdfor everyinquiry.

4. Logic is a naturalistic theory

p.18

.... meanspneoneside,thatthereis no breachof continuitybetween
operation®f inquiry andbiological operationsandphysicaloperations’’Continuity,”
ontheotherside,meanghatrationaloperationgyrow out of organicactuities,
without beingidenticalwith thatfrom which they emege......

Thelogic in questionis alsonaturalisticin the senseof theobsenability, in the
ordinarysenseof theword, of actiities of inquiry. Conceptionglerivedfrom a
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mysticalfaculty of intuition or anything thatis sooccultasnot to be opento public intuition,
inspectionandverification(suchasthe purely psychicalfor example)areexcluded. ”}VStica'faCU"y
(o)

5. Logic is a socialdiscipline

p. 19.

.... manis naturallya beingthatlivesin associatiorwith othersin communities
possessintanguageandthereforeenjoyingatransmittectulture.. ... Thosewho are
concernedvith "symboliclogic” do notalwaysrecognizethe needfor giving an
accounbf thereferenceandfunctionof symbols.While therelationsof symbolsto
oneanothelis important,symbolsassuchmustbefinally understoodn termsof the

functionwhich symbolizationsenes. symbolization,
p. 20 functionof

Languagen its widestsense- thatis, includingall meansof communication
suchas,for example,monumentstituals,andformalizedarts—is the mediumin
which cultureexists andthroughwhichit is transmitted. ... Languagés therecord  language
thatperpetuatesccurrenceandrendershemamenabléo public consideration. ..
Thenaturalisticconceptiorof logic .. .is thus/ culturalnaturalism.

6. Logic is autonomous

.... it doesnotdependuponarything extraneoudo inquiry. ... this proposition
...precludegestinglogic uponmetaphysicahndepistemologicahssumptionand
presuppositions.

1.2 The Existential Matrix of Inquiry: Biological

1.3 The existential Matrix of Inquiry: Cultural

p.42

The environmentin which humanbeingslive,actandinquire,is notsimply
physical.lt is culturalaswell. Problemswhich induceinquiry grow out of the
relationsof fellow beingsto oneanotherandthe organsfor dealingwith these
relationsarenot only the eye andear but the meaningsvhich have developedin the
courseof living, togetherwith thewaysof forming andtransmittingculturewith all
its constituent®f tools, arts,institutions,traditionsandcustomarybeliefs.

p. 48

A soundor markof ary physicalexistenceis a partof languageonly in virtue of
its operationaforce; thatis, asit functionsasa meansf evoking differentactiities
performedby differentpersonsoasto produceconsequencabataresharedoy all
the participantdn the conjointundertaking[cf. WittgensteinPU]

p. 49

Any word or phrasehasthe meaningwhich it hasonly asa memberof a
constellatiorof relatedmeanings.

p. 50

Thesystemof symbol-meaningsinay be simply thelanguageén commonuse.
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Its meaning$hangtogethemotin virtue of their examinedrelationshipto oneanothey
but becausehey arecurrentin the samesetof grouphabitsandexpectation.They
hangtogethebecaus®f groupactiities, groupinterestscustomsandinstitutions.
Scientificlanguagepn theotherhand,is subjectto a testover andabore this criterion.
Eachmeaningthatentersinto thelanguagés expresslydeterminedn its relationto
othermemberf thelanguagesystem... .. Theresultingdifferencen thetwo types
of language-meaningandamentallyfixesthe differencebetweerwhatis called
commonsensaandwhatis calledscience.

p.51

Therepresentatie capacity[of naturalsigns]is attributedto thingsin their
connectiornwith oneanother, notto markswhosemeaningdependsiponagreement
in socialuse..... | preferto markthedifferenceby confiningthe applicationof sign
to so-called’naturalsigns”— employingsymbolto designatéartificial” signs. .... |
shall.. connectsignandsignificance symbolandmeaningrespectiely, with each
other in orderto have termsto designateéwo differentkindsof representatie
capacity .... theimportantconsideratiors thatexistentthings,assigns,areevidence
of the existenceof somethingelse this somethingoeingat thetime inferredrather
thanobsened. But words,or symbols provide no evidenceof ary existence.Yetwhat
they lackin this capacitythey makeup for in creationof anotherdimension.They
makepossibleordereddiscourseor reasoningFor this maybe carriedon without ary
of the existencedgo which symbolsapplybeingactuallypresentwithout, indeed,
assurancghatobjectsto which they apply anywhereactuallyexist, and,asin the case
of mathematicatliscoursewithout directreferenceo existenceatall. .... symbols
introduceinto inquiry adimensiondifferentfrom thatof existence.

p. 54

Justasthe sign-significanceelationdefinesinference sotherelationof
meaninggthatconstituteropositiongddefinesmplicationin discourseit it satisfies
theintellectualconditionsfor whichit is instituted.. ... theconfusionwheninference
is treatedasidenticalwith implication, hasbeena powerful ageng in creatingthe
doctrinalconceptiorthatlogic is purelyformal—for ...therelationof meanings
(carriedby symbols)to oneanothelis, assuch, independentf existentialreference.

p. 55

Theword"relation” is usedto cover threevery differentmatterswvhichin the
interestof a coherentogical doctrinemustbediscriminated (1) Symbolsare
"related” directly to oneanother; (2) they arerelated” to existenceby the mediating
interventionof existentialoperations (3) existencesre”related” to existenceby the
evidential sign-signifiedfunction. .. .| shallresere theword relationto designatehe
kind of "relation” which symbol-meaningbearto oneanotherassymbol-meanings.
shallusethetermreferenceo designateéhekind of relationthey sustainto existence;
andthewordsconnection(andinvolvement)to designatehatkind of relation
sustainedy thingsto oneanothetin virtue of which inferences possible.

p. 56

.... it is languagegpriginatingasa mediumof communicatiorin orderto bring
aboutdeliberatecooperatiorandcompetitionin conjointactiities, thathasconferred
uponexistentialthingstheir signifying or evidential power.

p. 60

symbolmeanings

scientific
language

signsvs. symbols

inferencevs.
implication

relation

reference

language,
communication,
cooperation
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1.4 Common Senseand Scientific Inquiry

p. 62[Commonsensefesignatethe conceptionandbeliefsthatarecurrently commonsense
acceptedvithout questiornby a givengroupor by mankindin general.They are

commonin the senseof beingwidely, if notuniversally acceptedThey aresensein

theway in which we speakof the "senseof a meeting”andin whichwe saythingsdo

or do not”make sensé. They have somethingof the sameultimacy andimmediay

for agroupthat”sensation"and”feeling” have for anindividualin his contactwith
surroundingpbjects.It is acommonplacéhatevery culturalgrouppossesses setof
meaningswhich areso deeplyembeddedh its customspccupationstraditionsand

waysof interpretingits physicalervironmentandgroup-life, thatthey form the basic

catgoriesof thelanguage-systeiny which detailsareinterpreted.

p. 65...commonsenséanquiriesareconcernedvith qualitatve matter. .

.... boththehistory of scienceandthe presenstateof scienceprove thatthe
goalof thesystematiaelationshipof factsandconceptiongo oneanothetis
dependentiponeliminationof the qualitative assuchanduponreductionto
non-qualitatve formulation.

p. 67

In actualexperiencethereis never ary suchisolatedsingularobjector event;an
objector eventis alwaysa specialpart, phasepr aspectpf anervironing experienced
world — asituation. ... Thereis alwaysa field in which obsenration of this or that situation
objector eventoccurs.

p. 68

We live andactin connectiorwith the existing ervironment,notin connection
with isolatedobjects eventhougha singularthing maybe crucially significantin
decidinghow to respondo total ervironment.

p. 76. ...commonsensas concernedvith afield thatis dominantlyqualitatve common
while sciences compelledby its own problemsandgoalsto stateits subject-matten  sense
termsof magnitudeandothermathematicatelationswhich arenon-qualitatve. qualitative,
...sincecommonsensés concerneddirectly andindirectly, with problemsof useand science
enjoymentit is inherentlyteleological.Sciencepntheotherhand,hasprogressedy quantatie,
eliminationof "final causes'from every domainwith whichit is concerned, mathematical
substitutingmeasureaorrespondences change.

...thesedifferencesaredueto thefactthatdifferenttypesof problemsdemand
differentmodesof inquiry for their solution,notto ary ultimatedivisionin existential
subject-matter

p.77

Prescientifiddeasandbeliefsin moralsandpoliticsare...sodeeplyingrained
in traditionandhabitandinstitutions,thattheimpactof scientificmethodis fearedas
somethingprofoundlyhostileto mankinds dearesanddeepesinterestsandvalues.

p.78

... physicalsciencehas,in practicalfact, liberatedandvastly extendedtherange
of endsopento commonsenseandhasenormouslyincreasedherangeandpower of
themeansavailablefor attainingthem.

p.79
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Theattainmenof unified methodmeanghatthe fundamentalnity of the
structureof inquiry in commonsenseandsciencebe recognizedtheir difference
beingonein the problemswith which they aredirectly concernednotin their
respectie logics..... In themain,we areaskedto takeour choicebetweerthe
traditionallogic, which wasformulatednot only long beforetherise of sciencebut
whenalsothe contentandmethodf sciencewerein radicaloppositionto thoseof
presenscienceandthe new purely”symbolisticlogic” thatrecognizeonly
mathematicsandevenatthatis notsomuchconcernedvith methodsof mathematics
aswith linguistic formulationsof its results.Thelogic of sciencds notonly separated
from commonsensebut the bestthatcanbe doneis to speakof logic andscientific

methodastwo differentandindependeniatters.Logic in being”purified” from all logic sopure
experientialtainthasbecomesoformalisticthatit appliesonly to itself. thatit refers
p. 81 only to itself

1.5 The neededreform of logic

p. 89

...the fundamentatlifferencebetweerthe Greekconceptiorof Natureasit is
expressedn Aristoteliancosmologyontologyandlogic, andthe modernconception
asthathasbeendeterminedn the scientificrevolution. The mostevidentpoint of
differenceconcernghe entirely differentpositiongivento the qualitative andthe
guantitativein their relationsto oneanother It is not merelythatclassiccosmology
andsciencewereconstitutedn termsof qualities,. . . but thatall quantitative
determinationsvererelegatedto the stateof accidentssothatapprehensionf them
hadno scientificstanding.

p. 90

Therewas,therefore pn the basisof the Aristoteliantheoryof Natureand
knowledgeno point or purposdn makingmeasurementxceptfor lower "practical”
ends..... Measuringwasusefulto theartisanin dealingwith physicalthings,but that

very factindicatedthe gulf which separatedjuantityandmeasuringrom scienceand
rationality.

p.91

Takingbothmeasuremerdandrelationsinto accountjt is not too muchto say
thatwhatGreekscienceandlogic rejectedarenow the headcornerstoneof science-
althoughnotyet of thetheoryof logical forms.

p. 93
.... Cartesiaralgebraiogeometrythateffecteddeterminatiorof all figuresby  Cartesian
formulaeof generalizedhumericalcoordinatesvasmorethana new instrumentof geometry

scientificanalysisandrecord.It markedthe beginning of thelogical movementby
which all mathematicapropositiondbecamdormulaefor dealingwith possible
objects,not descriptionf their existing properties- sothatthey arelogically
non-«istentialin their content,save whentakento prescribeoperationof
experimentalbbsenation.

p. 94
Theattemptto retainAristotelianlogical formsaftertheir existential
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foundationshave beenrepudiateds the main sourceof existing confusionin logical
theory It is the ultimatereasorwhy logical formsaretreatedasmerelyformal.

Theauthorsof the classiclogic did notrecognizethattoolsconstituteakind of  toolsaslanguage
languageavhichis in morecompellingconnectiorwith thingsof naturethanare
words,nor thatthe syntaxof operationgprovidesa modelfor the schemeof ordered
knowledgemoreexactingthanthatof spokenandwritten languageGenuine
scientificknowledgerevivedwheninquiry adoptecaspartof its own procedureand
for its own purposethe previously disregardednstrumentalitie@ndprocedure®f
productive workers.This adoptionis theradicalcharacteristiof the experimental
methodof science Thegreatrole of mathematicsn the conductof scienceshovsthat experimental
discoursestill hasafundamentatole. But asfar asexistentialknowledgeis method
concernedthatrole is now subordinatendnot supreme.

2 The Structur e of Inquiry and the Construction of
Judgements

2.6 The Pattern of Inquiry

p. 102

In everydayliving, menexamine;. .; they infer andjudgeas”naturally” asthey
reapandsaw, produceandexchangecommodities As amodeof conduct,jnquiry is
asaccessibleo objective studyasaretheseothermodesof behaior. Becausef the
intimateanddecisive way in which inquiry andits conclusionsenterinto the
managemenf all affairs of life, not studyof thelatteris adequatesave asit is noted
how they areaffectedby the methodsandinstrumentf inquiry thatcurrentlyobtain.

p. 109

An ideais first of all ananticipationof somethinghatmayhappenit marksa idea,anticipation
possibility.

p.110

Every ideaoriginatesasa suggestionbut not every suggestioris anidea.The

suggestiorbecomesnideawhenit is examinedwith referenceo its functional
fitness;its capacityasa meansof resolvingthe givensituation.

Becausesuggestiongndideasareof thatwhichis not presenin given
existence the meaningavhich they involve mustbe embodiedn somesymbol.
Without somekind of symbolnoidea;ameaningthatis completelydisembodiedcan  no symbol,no
notbeentertainedr used. idea

2.7 The Construction of Judgement

p.128

"Substance’tepresentsherefore alogical, notanontologicaldetermination...
Thecondition— andthe soleconditionthathasto be satisfiedn orderthattheremay
be substantialityis thatcertainqualificationshangtogetherasdependablsignsthat
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certainconsequencewill follow whencertaininteractiongakeplace.
p. 129

An object...is asetof qualitiestreatedaspotentialitiesfor specifiedexistential ~ object
consequences.. Thegreaterthe numberof interactionspf operationsandof
consequenceshe morecomple is the constitutionof a givensubstantiabbject.

.... Beinga substantiabbjectdefinesa specificfunction.
p. 130
Aristotle: "It is absurdio makethatfactthatthethingsof this earthchangeand  Aristotle

never remainthe samethe basisof our judgmentsaboutthe truth. For in pursuingthe
truth onemuststartfrom thingsthatarealwaysin the samestateandnever changé.

p. 131

Themeaningsvhich aresuggeste@spossiblesolutionsof a problem,which
arethenusedto directfurtheroperationf experimentalobsenation,form the
predicationatontentof judgments. ... the practiceof scientificinquiry hasprovided
thefoundationgor a correctlogicalinterpretation.The conceptuabnd’rational”
contentsarehypothesesin their morecomprehensi formsthey aretheories.

p. 135

...ary sentencésolatedfrom placeandfunctionin inquiry is logically
indeterminate.

p. 136

Blueprintsandmapsarepropositionsandthey exemplify whatit is to be
propositional.....

Like achart,indeed like ary physicaltool or physiologicalorgan,a proposition
mustbe definedby its function. Furthermorethereis the samesortof advantagen
having conceptuaframeavorks manufacture@ndon handin advanceof actual
occasiondor their use,asthereis in having toolsreadyinsteadof improvising them
whenneedarises.

p. 138

Apartfrom thelimits setby the problemin hand thereareno ruleswhatever for
determiningwhatmay or shouldbe predicated ... Anythingis "essential’whichis
indispensablén a giveninquiry andarything is "accidental”which is superfluous.

2.8 Immediate Knowledge: Understanding and Inference

p. 140

Thereis continuityin inquiry. The conclusiongeachedn oneinquiry become
meansmaterialandproceduralpf carryingon furtherinquiries. In thelatter, the
resultsof earlierinquiriesaretakenandusedwithout beingresubjectedo
examination.... Thisimmediateuseof objectsknown in consequencef previous
mediationis readily confusedvith immediateknowledge.

2.9 Judgmentsof Practice: Evaluation

p. 159
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2.10 Affirmation and Negation: Judgment as Requalification

p. 181

2.11 The Function of Propositionsof Quantity in Judgement

p. 213.... Theuseof linguistic symbols,of numbernamesijs theinventionwhich numbernames
permittedquantityandnumberto becomeobjectsof independendr mathematical

investigation.For therelationsof symbolsto oneanotherin a meaning-symbogystem

canbe examinedon their own accountjndependenof therelationsexistentialobjects
andchangesustainto oneanother

p.215

Theneggationof quality or indifferenceo it which is sometimesscribedo
guantityandnumber. . .is notfinal but, on the contrary positive meandor controlled
constructiorof new objectsandinstitution of new qualities.. ...—soscienceaenders
thingsqualitatively unlike ( assoundsandcolors,pressuredjght andelectricity)
comparablavith oneanotherin suchwaysthatcontrolledinterchangearecapableof
beingbroughtabout.

p.217
...Spaceandtime arein sciencenotwhatwe measuréut arethemselesresults space
of measurementsf objectsandevents,in theinterestof objective determinatiorof time

problematicsituations.... A unit of measuremeris, whenit is takenasa unit of
measurementliscrete But it is internally continuous ... Whatis takenasdiscreten
onefunctionaluseis usedascontinuousn resolutionof anothemproblemand
corversely

p.218

Countingis asexistentialanoperationasis whistling or singing.Calculationsn  counting
scientificwork maygo onin theheadaswell asthey maybewritten down on paper
But symbolsassymbolsdo not have physicalefficag). They have to be existentially
manipulatedf calculationoccurs.The habitof ruling out the existentialactsof
countingandcalculationfrom thedomainwith which logic is concerneds simply
anothelinstanceof the systematimeglect of operationsso characteristiof
formalisticlogic, a ngglectwhich is dueto the doctrinethat propositionsaaremerely
enunciatve or declaratve of antecedengxistenceor subsistence.

2.12 JudgmentasSpatial-Temporal Determination:
Narration-Description

p. 231

Logical theoryis concernedvith therelationexisting betweerevidential dataas
groundsandinferencesiravn asconclusionsandwith the methodshy which the
latter may begrounded With respecto logical theory thereis no existential
propositionwhich doesnot operateeither(1) asmaterialfor locatinganddelimiting a
problem;or (2) asservingto pointto aninferencethatmaybe dravn with some
degreeof probability; or (3) asaidingto weighthe evidential valueof somedata;or
(4) assupportingandtestingsomeconclusiorhypotheticallymade.At every point,
exactly asin conductingary inquiry into contemporaryhysicalconditions therehas



exerptsfrom John.Dewey:Logic: The Theoryof Inquiry, 1938 10

to bea searchor relevantdata;criteriafor selectiorandrejectionhave to beformed
asconceptuaprinciplesfor estimatinghe weightandforce of proposediata,and
operation®f orderingandarrangingdatawhich dependuponsystematized
conception$rave to beemployed.

p. 264

2.14 Genericand Universal Propositions

Universalpropositionsareformulationsof possiblewaysor modesof actingor universal
operating.. theuniversalis statedasarelationof anantecedenf contentanda propositions
consequernthenclause.

p. 268

Every propositionthatinvolvesthe conceptiorof akind is basedupona setof kinds
relatedtraits or characteristicthatarethe necessarandsufficient conditionsof
describinga specifiedkind.

p.270

...thetraitswhich descriptively determinekinds areselectecandorderedwith
referenceo their functionin promotingandcontrolling extensie inference.......

We habituallyemployqualitiesassignsalthoughwe do not habituallyor
"naturally” investigateheir qualificationsto be sotakenandused.

p. 271
In auniversalproposition possibility of amodeof operationis expressedn an
if-thenform. .... Therelationis questionis oneof temporalpriority andconsequence.

3 Propositionsand Terms

3.15 General Theory of Propositions

p. 284
In emphasizinghe symbolicelement[logical positivism] bringspropositions  logical positivism
into connectiorwith languagegenerically;andlanguagewhile aboutthingsdirectly
or indirectly, is acknavledgedto be of anotherdimensionthanthatwhichit is about.
Moreover, formulationof logical subject-mattemn termsof symbolstendsto free
theoryfrom dependencaponanallegedsubjective realm. ... For symbolsand
languageareobjective eventsin humanexperience.

p. 285-6

...logical positivismasusuallyformulatedis soundertheinfluenceof logical
formalism,derivedfrom analysisof mathematicsasto makeanover-sharpdistinction logicalformalism
betweermatterandform, underthe captionsof "meaningof words” and”syntactical
relations. .... But thenecessityor the distinctiondoesnot decidewhetherthey are
or arenotindependenof eachother:—Whethetthey areor arenot, for example,
intrinsically relatedto eachotherin logical subject-matteanddistinguishablenly in
theoreticalnalysis... . this fact but posesn a new way theold fundamentaproblem
of therelation,or absencef relation,betweermatterandform, or meaningsand

syntax. meaningys.
syntax
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p. 287

...the positionheretaken,.. .is thatinquiry is concernedvith objective
transformation®f objective subject-matterthatsuchinquiry definesheonly sensen
which “throught” is relevantto logic; andthatpropositionsareproductsof provisional
appraisalsevaluations pf existencesandof conceptionasmeansof institution of
final judgmentwhichis objective resolutionof a problematicsituation.Accordingly,  situation,
propositionsaresymbolizationsyhile symbolizationis neitheranexternalgarbnor problematic
yetsomethingcompleteandfinal in itself .... Accordingto the positionheretaken,
propositionsareto be differentiatedandidentifiedon the groundof the function of
their contentsasmeans procedurabndmaterial furtherdistinctionsof forms of propositionsas
propositionseinginstitutedon the groundof the specialwaysin which their means
respectie characteristicubject-matterfunctionasmeans ... But atthis pointit is
pertinentto notethat, sincemeansassuchareneithertrue nor false, truth-falsityis not
apropertyof propositions Meansareeithereffective or ineffective; pertinentor propositions
irrelevant; wastefulor economicalthe criterionfor the differencebeingfoundin the ~ valid/invalid,
consequencasith which they areconnectecasmeans On this basis special nottrue/ false
propositionsarevalid (strong,effective) or invalid (weak,inadequate)looseor
rigorous,etc.

3.16 Propositionsorderedin Setsand Series

p. 311

3.17 Formal Functions and Cannons

p. 328

i. Formal Relationsof Termsp. 336

ii. Formal Relationsof Propositionsp. 343

iii. Formal Cannonsof Relationsof Propositionsp. 344

1. Identity...

p. 345

.... In scientificinquiry, every conclusiorreachedwhetherof factor
conceptionjs held subjectto determinatiorby its fatein furtherinquires.Stability or
‘identity’, of meaningsds alimiting ideal,asa conditionto be progressiely satisfied. identity
The conditionalstatusof scientificconclusiongconditionalin the senseof subjection
to revision in furtherinquiry) is sometimesisedby critics to disparagescientific
“truths” in comparisorwith thosewhich areallegedto be eternalandimmutable.In scientific‘truths”
fact, it is anecessargonditionof continuousadwancein apprehensioandin
understandin§.

2. Contradiction. Peirce’definition
of ‘truth’

6The bestdefinition of truth which is known to meis that of Peirce:“The opinionwhich is fatedto be
ultimately agreedo by all who investigatds whatwe meanby the truth, andthe objectrepresentedy this
opinionis thereal” [[Pei34], p. 268. A morecomplete(andmore suggestie) statements the following:
“Truthis thatconcordancef an abstracstatementith the ideal limit towardswhich endlessnvestigation
would tendto bring scientificbelief, which concordancéhe abstracstatemenmay possesdy virtue of the
confessiorof its inaccuracyandone-sidednessndthis confessions anessentialingredientof truth? (Ibid.,
pp. 394-5).
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.... For establishmendf propositiononeof which mustbevalid if the otheris
invalid is anindispensablstepin arriving atagroundedconclusion ... Complete
exclusion,resultingin groundedlisjunction,is not effecteduntil propisitionsare
determinedhspairssuchthatif oneis valid the otheris invalid, andif oneis invalid
the otheris valid. The principle of contradictionthusrepresents conditionto be
satisfied.Directinspectionof two propositionddoesnot determinewvhetheror notthey
arerelatedascontradictoriesaswould bethe caseof contradictiorwereaninherent
relationalproperty

p. 346

e. ExcludedViddle.... Theprinciple of excludedmiddle presentshe
completelygeneralizedormulationof conjunctive-disjunctize functionsin their
conjugaterelation. The notionthatpropositionsaareor canbe,in andof themseles,
suchthatthe principle of excludedmiddledirectly appliesis probablythe sourceof
morefallaciousreasoningn philosophicaldiscourseandin moralandsocialinquiries
thanary otheronesortof fallagy .... To determinesubject-mattersothatno
alternative is possibles the mostdifficult taskof inquiry.

p. 347.

A conclusionin mathematicatliscoursds asuniversal(sinceit is anabstract
hypotheticaproposition)asarethosefrom whichit follows.

3.18 Termsor Meanings

p. 349

4 The Logic of Scientific Method

4.19 Logic and Natural Science:Form and Matter

p. 371

Theintrinsic placeof form in logical subject-matteis morethana
commonplacelt stateghe charactewhich marksoff logical subject-mattefrom that
of othersciences.

p. 391
...scientific methodboth constitutesanddiscloseghe natureof logical forms

1. Thehistoryof actualscientificadvanceis markedby theadoptionand
inventionof materialdevicesandrelatedtechniques- of complex andrefinedforms
of apparatusinddefiniterelatedtechnique®f usingapparatus. ..

2. Thenew datathusinstituteddo muchmorethanprovide factsfor confirming
andrefiningold conceptionsThey institutea new orderof problemswhosesolution
requiresanew frameof conceptuateference...

3. Upontheconceptuakide,this scientificrevolution wasaccompaniedby a
revolutionin mathematicatonceptionsagain,partly ascauseandpartly aseffect. As
long asEuclidiangeometrywastakento bethe exemplarymodelof mathematical

contradiction

excludedniddle

form andmatter
evolutionin
mathematical
conceptions
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method the underlyingcateyoriesof mathematicsveresuchasto be applicableonly
to structuredixedwithin certainlimits .... Cartesiaranalytics th calculus,and
subsequerdevelopmentsverecalledfor by theradicallynew emphasigplacedin
scientificinquiry uponcorrelationsof changewhile independentievelopmentof
mathematicatonceptionglisclosedn theirapplicationto existencenew, morerefined
andextensive problemsof correlatedcchange.

4.20 Mathematical Discourse

p. 394

Theability of ary logical theoryto accountfor the distinguishnglogical
characteristicef mathematicatonceptionsindrelationsis a stringenttestof its Euclidian
claims. A theorysuchasthe onepresentedh this treatiseis especiallypoundto meet ~ geometrys.
andpassthis test.. .. the interpretatiorof thelogical conditionsof mathematical g:;i;’(';n
conceptionandrelationsmustbe suchasto accounfor theform of discoursevhich
is intrinsically freefrom the necessityf existentialreferencewvhile atthe sametime it  mathematicsand
provids thepossibilityof indefinitely extensive existentialreference- suchasis logic
exemplifiedin mathematicaphysics.

I. Transformatioras a FundamentaCategory.
p. 395

Thelogical principleinvolvedmay berestatedn thefollowing ways: (1) The
subject-matteor contentof discourseconsistof possibilities.. .. (2) As possibilities,
they requireformulationin symbols.Symbolizatioris nota corveniencdoundtobe  existential
practicallyindispensablén discoursenor yeta mereexternalgarbfor ideasalready ~ referencen
completein themseles. It is of thevery essencef discourseasconcernedvith mathematics
possibilities,in their functionalcapacity however, symbolshave the samelogical
statusasexistentialdata. ... Historically, the operationgy which symbol-meanings
aretransformedverefirst borrovedfrom andcloselyallied to physicaloperations-
asin indicatedin thewordsstill usedto designateationaloperationsjn gross,n such
wordsasdeliberation, pondering reflection andmorespecificallyin countingand
calculation As meaningsveremodifiedto satisfythe conditionsimposedoy
membershipn aninterrelatedsystemoperationsverealsomodifiedto meetthe
requirement®f thenew conceptuamaterial.Operationdhecamesabstracasthe
materialsto which they apply andhenceof a characteexpressedandcapableonly of
expressionjn anew orderof symbols.

p. 396

.... When...discoursds conductedxclsively with referenceo satisfactiorof
its ownlogical conditions,or, aswe say for its own sake the subject-matteis not
only non-«istentialin immediatereferencebut is itself formedon the groundof
freedomfrom existentialreferenceof eventhe mostindirect,delayedandulterior
kind. It is thenmathematicalThe subject-matteis completelyabstracandformal
becausef its completefreedomfrom the conditionsimposeduponconceptual
materialwhich is framedwith referencdo final existentialapplication.Commplete
freedomandcompleteabstractnesareheresynorymousterms.

Changen the context of inquiry effectsa changen its intentandcontents... ..

A ...new contet is providedwhenall referenceo existentialapplicabilityis
eliminated.Theresultis not simply ahigherdegreeof abstractnesdut a new orderof
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abstractionspnethatis institutedandcontrolledonly by the cateyory of abstract
relationship.The necessityof transformatiorof meaningsn discoursen orderto
determinavarrantedxistential propositiongrovides,nevethelessthe connecting
link of mathematicsvith the generalpatternof inquiry.

p. 397

...musicdid not createin eithernatureor in speeclsoundsandtheir ordered
arrangementMusic, however, developedthe potentialitiesof soundsandtheir
cadencecrrangemenin activities having their own distinctive subject-matterAn
analogywith developmeniof mathematicss not forced. Numericaldeterminations
first aroseasmeansf economicandeffective adjustmenbf materialmeango
materialconsequences qualitative situationsmarkedby deficieny andexcess.But
notonly wastherenothingin the operationghatwereinvolvedto obstruct
developmenton their own accountput they invited suchdevelopment.

... Greekmathematicianandphilosophersffecteda partialliberationfrom
existentialreferenceBut abstractiorwasnot complete Conception®f arithmeticand
geometry...weresupposedo referto themetesandboundsexisting in natureitself
by which naturewasanintelligibl e structureandby which limits weresetto change.
.... Thestoryof liberationof mathematicasubject-mattefrom ary kind of
ontologicalreferencés onewith the storyof its logical developmenthrougha series
of crises suchaswerepresentedy irrationals,negatives,imaginariesgtc.

p. 398-9
...... The contentf a mathematicaproposition,quamathematical. . have no
meaningor interpretatiorsave thatwchichis formally imposedby the needof

satisfyingthe conditionof transformabilitywithin the systemwith no extra-systemic
referencevhatever. In the sensevhich “meaning”bearsin ary conceptiorhaving

evenindirectexistentialreferencethetermshave no meaning- afactwhich accounts,

probably for the view thatmathematicasubjectmatteris simply a string of arbitrary
marks.Butin thewider logical sensethey have a meaningconstitutedexclusively
andwholly by their relationsto oneanotherasdeterminedy satisfactiorof the
conditionof transformability

p. 399

[ll. TheCategory of Possibility[is nota constituateof Dewey’s theoryof the
natureof mathematic®r of its logical status.gp]

p. 401-2

1. Therelationsof themap[of acountry]aresimilar...to thoseof thecountry
becauséothareinstitutedby oneandthe samesetof opeiations As far, then,asthis
caseof similarity of relationsis anillustration of isomorphismijt throws nolight on
the ontologicalisomorphismsaidto subsistn the caseof mathematicskor that
doctrineis attheoppositepole. It doesnot hodthatoperationghatdeterminghe
relationsof mathematicasubject-mattealsodeterminethoseof the “Realmof
Possibilities: The positionheretakendoeshold, however, thatthe operationof
transformabilitywhich determinemathematicasubject-matteare,or constitutethe
Realmof Possibilitiesin the only meaningdogically assignabléo thatphrase.

The statementhattherelationsof the maparesimilar to thoseof the country
mappedecausdothareinstitutedby oneandthe samesetof operationss readily
seerby notingthefactthatboth areproductsof executionof certainoperationghat
maybesummedup in theword surveying. The elementof the countryarecertainly

symbolizationin
mathematics

music

mathematicand
music

mathematicand
economy

“meaning”in
mathematics

relationof mapto
country
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existentially connectedvith oneanother But asfar asknowledgeis concernedasfar
asary propositionsabouttheseconnectionganbe made they arewholy
indeterminateuntil the countryis surweyed. When,andasfar as,the countryis
suneyed,amapis broughtinto being. Then,of coursethereis acommonpatternof
relationsin themapandin the countryasmapped Any errorsthatresultin themap
frominadequag in the operationf suneying will alsobefoundin propositions
abouttherelationsof the country) Thedoctrineof structural (in the senseof non
-opefmtional similarity of therelationsof the mapandthoseof the countryis the
productof takingmapsthathave in fact beenperfectedhroughperformancef
regulatedoperationof surweying in isolationfrom the operationdy which themap
wasconstructedlt illustratesthefallagy thatalwaysoccurswhenpropositionsare
interpretedvithoutreferenceo the meansy which they aregrounded.

2. Giventhemapasa patternof relationsthe“relation” of the patternto thatof
the countrymappeds functional. It is constitutedhroughtheintermediatiorof the
further operationst directs— whoseconsequencesjorewer, provide the meansy
which thevalidity of the mapis tested.The mapis instrumentato suchoperationsas
traveling, laying outroutesfor journeys, following movementsof goodsandpersons.
If this considerationis employedwith respecto mathematicasubject-mattelit must,

of coursepenotedthatthefurtheroperationsvhichthetwo respectre subject-matters

directareof differentforms. In the caseof mathematicshe operationsand
consequencearenot existentialasthey arein therelationof the mapto traveling, etc.,
andtheir consequence8ut asfar asdevelopmenbf mathematicasubject-matteas
suchis concernedhe analogyconcerninghe functionaluseof operationss precise.
Thereferenceof mathematicasubject-mattethatis givenat ary timeis not
ontologicalto a Realmof Possibilities but to furtheroperationof transformation.

p. 402-3

.... Onthefunctionalinterpretationary mapin ary systemis “true” (thatis,
valid) if its operationaliseproduceshe consequencabatareintendedo besened
by the mapﬂ

p. 404

While it is not claimedthatthis operational-functionahterpretationof
isomorphicpatternof relationshipsdisprovestheinterpretatiorof mathematicshat
refersit to anontologicalground,it is claimedthatit renderghatinterpretation
unnecessarfor logical theory leaving it in the positionof ary metaphysicatheory
thatmustbearguedfor or againsion metaphysicagrounds.

p. 406

Theconceptuahatureof the materialdataof mathematicsneanghatthey are
determinedxclusively andwholly in referencdo the possibility of operationof
transformationthe latter constitutingprocedurameans.This propertyis all onewith
thatfreedomfrom specificandhencdimiting interpretation ..

Discussioris thusbroughtto explicit consideratiorof the postulationamethod
of mathematicsAny scientificsystemwhenlogically analyzedandorderedjs found
to involve certainpropositionghatare,for thatsystem primitive. Theseprimitive
propositionsarepostulatesn thatthey statedemandgo be satisfiedby the derived
propositionof the system.In the systemsf naturalsciencethe demanddo be

4Interpretationof “truth” ascorresponderein termsof literal reproductionwould demancthata “true
representationbe anotherglobe just like the earthitself. Sucha reproductionwould be uselessor the
purposeaepresentatioffullfills. It would,in fact, only duplicatethe problemsof the original. (JD)

map

mapvalidity

metaphysical
grounding

freedomfrom
interpretation

postulational
methodin
mathematics
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satisfiednvolve (1) elementsleterminedy controlledor experimentalobsenation
and(2) operationsvhich arecapableof existentialexecution.The primitive
propositionsvhich arethe postulate®f a mathematicasystemare,ashasbeen
shawvn, freefrom both of theseconditions.For their contentswith respecto both
elementsandmethod=of operationare determinedxclusively with referenceo
transformability

The postulate®f a mathematicasystemjn otherwords,stateelementsand
waysof operatingwith themin strict conjugaterelationeachto theother....

p. 407

The elementswvhich areintroducedby the postulatesarespecifiedn no other
way thanby the combinationsnto which they arepermittedto enterby the postulates

.... Theelementsaarewhatthey aredefinedto be; constitutedoy definitionand
nothingbut definition. The methodsf operationwhich arepostulatedn conjugate
relationwith the elementsare,on the otherhand resolutiongatherthandefinitions.
Neitherthe definitions.Neitherthe definitionsnor theresolutionscanbeidentified
with axiomsin thetraditionalsenseof self-evidenttruths. Theresolutionconcerns postulatesis
method=f procedureo bestrictly adheredo, andthe definitionpositselementso be demands
operatedvith anduponby thesespecifiedmethodsof combinationyielding
transformationstatedn thetheoremghatfollow. Thereis no othercontrolof their
meaningwhich meanghatthe controlis strictly formal.....

Every scientificsystemis constitutedoy a setof postulateswhichin logical
idealareindependendf oneanotheyor thatdo not overlapasto operationgo be
performed.For acombinationof operationss the only way in which developmenin
discoursecantakeplace.

p. 411

It is characteristiof the abstracuniversalityof thetransformabilitycategory in
definingmathematicasubject-mattethattheinstitution of ary givenmathematical
systemsooneror later setsthe problemof instituting a furtherbranchof mathematics
by meansf whichits characteristitheoremsaretranslatablénto thoseof other
systems- a consideratiorthathelpsto explain theindefinitefertility of mathematical
developments.
4.21 Scientific Method: Induction and Deduction

p.419

4.22 ScientificLaws — Causationand Sequences

4.23 Scientific Method and Scientific Subject-Matter

p. 463

4.24 Sociallnquiry

p. 487
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4.25 The Logic of Inquiry and Philosophiesof Knowledge
p.513
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