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... alius est actus quo intellectus intelligit lapidenet alius est actus quo
intelligit se intelligere lapidem, et sic indeNec est inconveniens in
intellectu esseinfinitum in potentia... Th. Aqu. S. Th. 1q.87a.3. ad2

INTRODUCTION

I n the first part of the paper an examinat
the Strengthened Liar, so that it is worth trying to apply to the former the technique
Laurence Goldstein andaim Gaifman proposed for the latter. This seems to lead to the
introduction of a new kind of hierarchy of logical levels, whithcall logical
temporality and which in turn sugges a new interpretation of some set theoretical

coneepts of limitation theorems anaf paradoxes. In the second part, we trace the
cognitive roots of | ogi cal temporality by
PhenomenologyThere Idelve into the possible common root of the three mentioned
logicalkmatrematical phenomena.

Since the first part of this paper deals with topics of mathematical lofgite the
second attempta philosophical explanation by means of phenomenological tools, the
second part is obviously much more speculative.

A first appendix containing a proof for the impossibility of a formal solution to
paradoxes is attacheA second appendix deals with paradoxes in which no direet self
reference (and sometimes no gelference at all) is to be found. A third appendix
argues for the impagbility of I-temporal disambiguation of natural language.

PART ONE: RICHARD REVISITED VIA TOKENISM

I. The approach suggested by the tglenotivated by two facts. First, an examinatién o

the no s t often proposed sol ut il80%) raveals iRasc har d 6

hardly admissible. Second,a ur e nc e Gooldstbisn 1982] 2000s 2006) and

HaimGa i f ma n éemantice (Kafman 1992000) seems to suggest an alternative.

This approach assumes as empir akesadensy evi d
because the names of natur al |l anguages (i
univocalor can be renderedso t hi s amounts to accepting t
l i ngui stic competencedo and the mtathat of t h
competence are able to define or name in a sufficiently unambiguous way. If natural
languages do not contain an unambiguous core of grammatical and lexical lggality

can be so transformed as to contairthit® whole problem becomes nonsensical

| briefly present a version of the paradox. The original version involved French
definitions of real numberahile | shallrefer hereto definitions in English of sets of
natural numbers.
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Suppose an enumerati@h of the setSLof all finite sequencesf letters of the English
alphabet (with perhaps a finite set of auxiliary additional symbols) according to-a well
defined ordang O by length and then by some alphabetical criteri®uch an
enumeration is obviously possitd@d everrecursivelt seemghat EL must contain all
expressionshat areundoubtedlydefinitions in Engish of sets of natural numbers, that
is, EL has to include an enumerati®@f of those definitions. Nevertheless we can
define in English, by reference to EL, a (diagonal) lsatf natural numbers whose
definition cannot be in ELLet K be the set of every natural numbern not mapped

by EL to a string of letters expressingan English definition of a set of natural
numbers to which n belongs According to this definition, for any 8&, of natural
numbes defined in EL by a string of letters mapped byt&lthe natural number we
have:

Q) neKz g$,

SoK must be different from any set of natural numbers defined in EL andfitstioa
must be different from any definition in EL. Nevertheless, we hafieeteK in English
above (bold face) by means of a string of letttsus call itDD. Now DD has to be in
EL and at the same time must be different from any definition ifNBLe that Kcan be
unambiguously defined by DD because EL can membiguously defined by reference
to O.

Il. There are only two ways out. Either DD is notardoubtedEnglish definition of a
set of natural numbers or DB a definition that effectivelydiagonalizes on EF and
thereforenot in EL.

If we decide on the latter, then we are led to another awkward conclusoa:must be
no enumeration of all undoubté&shglish definitions of setsf natural numbetrsecause
if there is an enumeration ¢fiem then therds a definable enumeration of the(oy
means of O) on which we can diagtime provoking a contradiction;nd this even
though all such definitions seem to be containethasetSL,which in turn is obviously
countable. This would depietsecondmpossible situation, sindecan be easily proven
that any subset of any countable set is either finite or countably infinite.

So, the usual attempts to solve the paradox try to establish that DD is no English
definition of a set of naturalumbers A widespread proposal argues that the concept of
English definitionof a set of natural numbeis not welldefined, so thaits extension

does not existho enumeratioeF of it liesin EL and, consequently, DD fails to define
anything. And the usally alleged reason to support this is that the definition of any
well-defined concept of a kind of objects must make it possible to effectively decide for
any given object whether that object is or is not of the kind defined. This condition was
already@ manded by Bor el i n his early comment

However, imposing this condition on any acceptable concept of a kind of objects
amounts to requiringhe effective decidability of the corresponding set and this seems
untenable, fo we usually grant the existence of definable sets that are not even
recursively enumerable, e. g. the set of all total recursive functions.



Other considerations could be put forward in order to sugperviewthat the concept
of English definition of aet of natural numbers ill-defined and to avoid the paradox
therebybut I will argue thathose considerations would be irrelevant.

Evenif there is narecursve enumeration of all such definition$ seems thahere exist

some expressions whichndoubtedly define in English(or according to any other
linguistic code powerful enoughdets of natural numbers. Consider the chain of
expressionghe set containing all naturahumbes except the number zero; the set
containing all natural numbers excejpie nunber zeroand the successor of the number
zero; the set containing all natural numbers except the number zero, the successor of
the number zero and the successor of the successor of the numbandeso,on

English language containslegality according to which some expressiamsdoubtedly

are definitions of sets of naturals even if that legality cannot be expressed as a formal
grammar. This legality is shared by all speakers but even if it is not quite the same in all
of them, it is obvious thaeach (sufficiently capable) speaker is compelled to accept the
existence of undoubted English definitions of sets of natural numbrsould even
substitute a private speaker and his private language for English, requiring from that
speaker only thatdshouldbe consistent over time as regards his linguistic crit€oa.

what we are dealing with here is ultimately the human linguistic competence as could be
deployed by somideal speaker with no extliaguistic limitations.

In addition, it is obviosg that the diagonal definition of any definable enumeration of
expressions that undoubtedly are English definitions of sets of natural numbers is also
undoubtedly such a definition; consequently whenever we have a definable enumeration
of some definitionsof that kind, we have another definition of that kind not in the
enumeration. Therefore, if we agree that there exist some English expressions for which
it is undoubtedly a fact that they are definitions of sets of naturals, then we have to agree
that no @umeration of them exists.

Note that invoking fuzziness to deny the existence of an enumeration of such definitions

Is not available: it cannot be fuzzy whether a particular objagtdeubtedlyan English

definition of a set of naturals, because if ére fuzzy, it would be perfectly clear that it

i's not such undpnpdbubdedé@&fcantidehidvmideasdt ood
cuoemd o6nonrd ff Pzaywbd a predicate, then &édefinit
be fuzzy, though it can inded® empty in the sense that it may happen that no object is

definitely P.

This is why declaring itdefinedor fuzzythe concept oEnglish definition of a set of

natural numberd ooks wunable to offer a solution to
that poposal seems untenable, one can easily understand why it was proposed and often
believed t o be conclusi ve. Ri chardos par a
disjunction: the seF of all undoubtedEnglish definitions of sets of natural numbers

either dos not exist or exists and is uncountable. Thus, since there is no obvious way of
declaringF uncountable if existing, the easier way out wapronouncd- non existing;

and, for this purpose, the handiest resort was to declatefiied or fuzzy the caept

whose extensiors F. Indeed, for gparadox to arise we do not needr definitions to

form a set.A weaker assumption wouklffice if F could not be a set because it would

betoo biga set (ais the case with the collection of all sets) and nénedess were the

extension of some wetlefined concept, the paradox would still be thé@y could a



collection included in a set not be a sdi®Bw could a collection includedh an
enumerable set not kB enumerablesef? That is, d we need to produca paradox is

the fact that whatever we use to express an undoubted English definition of a set of
natural numbers will always be a string of letters

The paradox can therefore be expressed in the following terms: there is a logically
possible speake®P developing alogically possible languagke out of a finite set of
symbols such that there is no enumeration of all the definitions of sets of naBRals
could produce in Lf SP had no extranguistic limitations For if that enumeration
existed, there wuld alsoexistan enumeratiofD definable in Lby reference to some
length-alphabetical orde®, and thenSP could define a set of naturals by constructing
the Richardian diagah of ED, i.e. a definition in lof a set of natrals that could not be

in ED. As we said, Lcan perfectly be grivate languagef SP in the sense that it &

the one that decides what counts as a definition; we only have to assun@P that
maintains a uniform criterion all along, which is indeed logically possible.

Now | will try to show there is a fierent escape from the paradox by showing that F
canand musbe banned oa quite different ground

lll. Gaifman and Goldstein propossolutiors to the Strengthened Liar whose shared
kernel | think, suggests a way in which weudd come to see whiyrere could be no set
of all undoubted English definitions of sets of naturals

Let 6 s e x a niheyfacethe metapavaalgxprovoked bythe Strengthened Liar.
Considetthe following sentenceokens:

(2) (2) expresses noue proposition

Since notruth valuecanbe consistently assigned t0),(22) expresses no proposition
and in particular nerueone Thus we can assert:

3) (2) expresses nmue propogtion

And (3) has a different logical valueom that of (2) because thkgical value, ie. the

capability of expressing a true or a false propositiomotyalways) to be accorded to
sentenceaypes but(sometimes) t@entese-tokens.(2) and(3) are ndeed tokens of the

same sentenetype, but they are relevantly different tokens becausei n Gai f man 6
terms, (3] ump s(2amdr occurs at a fAhigher | evel 0
what(2) fails to do.

Sentencdokens, sometimes as membaeafs a logical network,and not always the

isolated sentenegypes, are here the signifiers of propositions; such is the kernel of

Gol dsteinds and Gai fmands pr prppostiens,as. Thi s
Saussurian (Saussure 19H#gynified, from sentencesas Saussuriasignifiers,i.e. as

strings of letters: within a same linguistic code, a same string of letters sometimes
expresses a proposition and sometimes does mab. identical tokenscan possess

different logical values if they stando tosay,o n i d ildgi€al reevretl s 0 .

Now back to Ri c h@Dsthedoken pfahestridgook letter€D® Ithht
definesK (i.e. the set of every natural numbern not mapped by EL toa string of



letters expressingan English definition of a set of mtural numbers to which n
belongy,diagora | i zes on EF and cannoltd bteo iwh iEkEF abD
refers in order to define .KCall DD, the token of DDin EL at Ly. Call R the relation

Abei ng olevelthardhi ghat h o(B)ds (2baectcwoeredn Nng t o Gai f
approach. | suggest that the same reldRdmwlds between DPand DD. That is, at the

flogical levelL,0 which DD, refers tothe string of letters DPexpresses no definition;

at thefi h i dolgieaklevellL,0, on which DD stands, that string of lettedoes express

a definition. SoPD; and DI} are differentokensof a same expressidgpe. Note that,

similarly to (3), DB cannot refer to objects afhe same fil ogi cal l eve
stands.
Just aq?2) fails to expres what(3)d oes expr ess, and this becal

logicall e v e | 0,,failssoodefibeDwvhat is defined by DDA diagonalization out of

an enumeration would take us to a fAhigher
objects in the enumation, much the same w48) i j u mp s (2).0DDgexpdesss a

definition on a higher level than asignifier of adefinition in ELto which it can refer

So2)t ries to Ajarmpi diveg on a lt smdarfnotthelp falihgd 1t s el
DD; tries to diagonalize on itself and fails as well. B8 and DD perform at some
Ahi gher |1 evel so (ydmdB)at st hempdsevel eofohey be

As we have to distinguish propositiofnem their signifiers (that is, form the strings of

letters that express themmyve also have to distinguish English definitions of sets of

natural numbers frortheir signifiers and indeed in the same sense: it is not the case

that whenever a sententyge is present, he pr oposi t i some laetl 0e X sr e s S
also present; and it is not the case thatwhev er a | i ngusemecl|l €vemo
expresses a definition, is present, that definition is present too. Consequently, a
definition could be absent from an enumeration or a set where the cowlexpstring

of letters is present.

| suspectthat this extensibility or distribui on al ong A |congriodya | |l eve
confused with fuzziness. hguistic objects usually employe logic and mathematics

-sentenes, definitions, predicates.. may display a false appearance of irreducible

fuzziness, vagueness or ambiguityhich could actually be rather the sign of their
extensibility or distributionitoi | ogi c al |l evel so.

[ll. But we still have to confront the immediateld consequencehe exisence of
multiplicities that cannot be setthe existence ofnconsistent multiplicitieghat are
neverthelesgircumscribedto sets in the sense that any eventiglemend of the
multiplicity is an element of the circumsarig set.Of course, vat tis implies and
what has to be accounted farthatbeing setlike is not always a matter sfze.

In order to try to sketch an explanation | wiksort to the notiorof indefinte
extensibility of a concept With respect to a concept @here both corepts can be the
sam@. This notion has been introduced by Shaand Wright (2006) who develggmn

idea that was already present in Russell and Dummett and that is closely related to
Gr a h a m I|Rctosue $Sthémg002, p. 133)My version is the followng.

A conceptP is indefinitely extensible with respectaoconcep if and only if:



l.Foranysebof PO6s t hat i sfsughthahf@yiseaBndssnoainS. uncti on
2. SU{f(S)}is Q.

For instancethe concept of natural number is @fihitely extensible with respect to the
concept of finite, since for any finite s8tof natural numbers the functiahe least

natural number not in §ives a natural number not in S such that & {n} is also

finite. An immediate consequence is thatrthis no finite set of all natural numbers.

The concept of set of natural numbers is indefinitely extensible with respect to the
concept of enumerable, as Cantor showed, so that there is no enumerable set of all sets
of natural numbers. The concept of setindefinitely extensible with respect to the
concept of set, so that there is no set of all sets. In most cases the flimctions a

kind of diagonalization.

The concept of undoubted English definitiof a set of natural numbers behaves as
indefinitely extensible with respect to the concept of enumerable, béwegRichardian
diagonalization. As a result, there is no enumerable set of all undoubted English
definitions of sets of natural numbers. But, since the set o$uamh definitions, if
existing would have to be enumerable, 8et does not exist.

The extensibility we are dealing with is, according to all appearances, extensibility
along ar hi erarchy o3$o wé inctgry to adtlinel the \prediss @ay in
which the existenceof il ogi c al | s thiee dxistance iofniipeesét of all
undoubted English definitions of sets of naturals and of the set of the corresponding
signifiers. The most essential reason we have to believe that that F exists is indeed that
the set of the corsponding signifiers seems to be a subset of th8lset all strings of

letters of the English alphabet; so I will try to show why that is not the case.

Most probably we have no property or condition available to use Separation for
separating all signiéirs of undoubted English definitions of sets of naturals from the set

SL. The conditionbeing a signifier of an undoubted English definition of a set of

natural numbers s not enough because It doesnbt spe
member of SL igo be the signifier of some such definition. The conditieing at any

logical level a signifier of an undoubted English definition of a set of natural nunsbers

not wvalid either, b ec aus,at whitheewsigniiersef fil ogi c
definitions become suchFor suppose there are not such levels and the condition
succeeds in specifying the set; there would be a definable enumeration of that set; there

would also be a diagonal definition on that enumeration, which would stand on a

Al oagi cl evel 060 higher than al/l the |l evels ref
in contradiction with the assumption. It seems that no condition can stretch itself along
al |l of the Al ogi cal |l evel so of théastwei er ar c|

are looking for.

The fact that we are unable to specify a c
to imply that we are incapable of referring to the totality of our potential linguistic
competence not even by mea@lniss tod,, nfafmrasmahi dd @ nfgkn
c o mp et and the bke.This entails that no languade of SP could avoid this

logicatl e v e | ambiguity; no L could ever i nco
expressions into its signifiers so as to free the regubxpressions from any logical

context dependence. For if some SP could develop such a disambiguated language,

Ri chardbs paradox would irreducibly arise i



It appearsthat the different types of diagonalization acting in the phenomenon of
indefinite extensibility pr o,whdtegerthegsergpes t o 0
And it seems to be immediately suggestétht set theoretic phenomena, such as
enumerability orsethoodtraditionally interpretd as related to cardinality, migrdther

be the effect of the distribution of logical or mathematical objects along a hierarchy of

Al ogical 1l evel sso.

IV. Admittedly, the nature of the relatioR ( i . e . what kind of thin
exactly are) is still to investigat&Ve know that diagonedation appears to take us
regularly to a fAhigher | édeandlysSisof2pand(3)asot muc h
wellasof DDand DDbsuggests the existence of some Kk
not as a strict sense chronological ordering but @maulsory order of introduction or

definition of some logical and mathematical objewts cannot asse(8) until we have

assesse(R) and we cannot construct RDntil we have a definition of the enumeration

EL, in which DD, is contained.

If in the mahematical universe we can findreetimes an object that cdre defined

only aftersome other has been defined antiydy leaning on the previous preserde

the later, then we can establish anr der i ng rel ation of Al ogi c
some clases of mathematical objects. In some fighisii | ogi c al temporalit
inexhaustiblej.e. whenever we have defined an object, we are entitled to define some

ot her Alogically posterioro to the ofirst. T
Godelian incompleteness amd transfinite set theory. Angharadoxs would be the

punishment for theBabelians i n of trying to exhaust t he
t e mp o r arlg,dhat s tods&ythe sinan object commits when it attemptscontain

its own diagonatation, so embracing the totality ahei | o gi c a lif wé teywoe | s 0 :
climb up to the top of the sky we will get our language confusdthe fact that
inexhaustibility arises from theeed to avoid circularityauld explain why limitation
theorems and Cant or éeductib addalsurdumrgunsntgidatdoy r e st
not primarily come dowrto a contradiction like

(4) pP&~p
but to a circularityplus-paradox resulof the fom:

(5) p Zp

This is the general way in which diagonalization procedds Godel wrote (Godel
1931, footnote 14):

Any epistemological antimony could be used for a similar proof of the existence of
undecidable propositions.

This suggests that the limit eslished by limitation theorems is needed to avoid
paradox and that paradoxes just violate the limit that limitation theorems impose.

The proposal of a @l o gmport@nt questonspirophil@dophy y 0 gi
of mathematics. Outstandingly, tdependence of the properties of some mathematical
objects on the way we can define and introduce them seems incompatible with



Platonism and hints at some kind définitionism.Be si de s, the study
t e mp o r auldimbsypvobably leaib researis on the cognitive basis of the fact that

we are forced to keep such an order in the introduction of some mathematical objects;
research into thphenomenology of thinking likely to be required.

V. | want to briefly consider the possibility of solvikyi ¢ h gparadidx ¥y means of a
suitable hierarchy of formalized languages on an alphabet ALPH starting from a
formalizable part ENG of ordinary English and rising through hierarchical levels up to
the first non constructive ordinat,“. This has been privately suggested to me by
William Taylor, from Christchurch, New Zealand. Certainlize tsometimes called
fiChurchKleene theorem (Church 1938) guarantees the non existence of a formal
definition of the enumeration of all formal deions of sés of naturals in the
languages of the hierarchy, and this blocks the possibility of Richardian diagonalization.

This is indeed a solution for some versior
languagesBut such a hierarchy could nottaen the entire expressive power of natural

language; if it ould, the set of all undoubted English definitions of sets of naturals
wouldexis , but it doesnodt.

PART TWO: THE HHENOMENOLOGICAL ROOT OF LOGICALTEMPORALITY

I. The Strengthened Liar paradaxa n n ot be satisfactorily sol
Gai fmanbés tokenism unless there 1is a way
expresses no proposition even if it describes the sstae of affairswhich (3)

describes. If we admit that (3) expressgsr@position, then we accept that there is a

we l | defined state of affairs depicted in
Consequently, we must try to explain why that state of affairs isavatableto be

asserted as being the case by (@neif, according to all descriptive conventions, (2) is

able to describe it. The following paragraphs intend to open the way to a proposal and to

draw some relevant conclusions from it.

In a strict sense, a paradoxical object is any object from whosissidmas a legitimate
logical object (concept, set, definition, proposition, etc.) a sentefitke following
form isimmediatelyentailed:

() p Zp
Immediatelyme an's t hat n p & ~po need not be us
contradictions of the form Ap & ~poO0 are not

(5) represents a genuine circularity for it implies that the truth valyeiotietermined
by the truth value gb and that there is no other way of determining it.

The class of paradoxical objects so defined contains the classical semantic,
epistemological and set theoretical paradoxes.

Of course, the scheme

(6) pz p



is sometimes associated to circularity, as in the Freitar:
(7) (7) is true

where the scheme (6) applies and corresponds to the fact thaftthgalue of p can
only be determined out of @$. We can express this as follows:

(8) pYp

(5) and (8) are theircularity schemesThe fact that (7), though not paradoxical itself, is
obviously related to the Liar in a fundamental way révethat circularity, not
contradiction, is the essence of paradoxes.

Significantly, we find thatliagonalization,as a typical procedure of demonstration by
reductio,draws its proving force from the need to avoid paradox, to avoid the scheme
(5) and somatimes the scheme (8). In its most general trait the diagonalization procedure
is a way of proving that a certain object does not belong to a certain set because
otherwise a circularity complying with scheme (5) or sometimes with scheme (8) would
occur.

Diagonalization is used both in the proofs of limitation theorems and in the proof of
Cantord6s theorem, which stands in the core
can also be construed as a limitation theorem or a theorem of inexistence rédetinang

inexistence of some bijective mappings. So, as | said, the paradox seems the result of
trying to break the same limits that limitation theorems reveal.

Banning circularity only makes sense whesal processes of determination are
involved (where atcularity is simply impossible, so that its presence implies the
impossibility of an effective determination), not puralgal objects and relations. This
becomes clear when we compare the concelatgidal implicationwith the concept of
logical proof:a proposition always implies itself but is never a proof of itself, and this is
so because, while an implication is a purely ideal relation, a proof is a real process of
determination of mental contents (even if it is based on ideal relations of logical
implication), so that it does not abide circularity. the realm of real processes a
universal law establishes that nothing can determine itself; | will call thiprtheiple

of non seHdeterminationNPND).

Hierarchiesare the usual way to get aroundcaiarity in logic and mathematics. There
are plenty of proposals to that effect; logical temporalitgporalityhereafter) is one

of them. Since-temporality is required to prevent circularity its root should be found in
some real processes of deteration of our mental contents. For the examination of
that kind of processes | resort Rhenomenologyand concretely tgsychological
phenomenologyas it was proposed by Husserl (Husserl 1900, 1901, 1913, 1925a,
1925b).

According to psychological phenenology the main feature of a psychical act is
intentionality.An act is said to be intentional if it is directed to an object, in such a way
that the act and the object ahistinguishable momenta mental events even if they are
not separate partsWhen we think, we always thinkomethingin our mental acts there



is always something that is believed, rejected, desired, hated, remembered, thought etc.
Intentional acts contain aimtentional referencdo an intentional object. In general,
Phenomenologysi not concerned with concrete and contingent mental sibtfairs

but only with theiressentialand necessaryfeatures, that are callegidetic. It is an

eidetic feature of intentional acts thao intentional act can éits own intentional

object norcan becontained in its own intentionabject | will call it the principle of no
intentional selreference(PNg . fi 8dlefr ence o0 must be wunder st
the defined sense, for there exist some kinds of linguistiaekdfence compatibleitia

PNS, particularly the kind of seteference we find in the Gddel sentence in its meta
mathematical interpretatn, which is ultimately reducible to a reference of a proposition

to a sentence, i.e. to a mere strings of symbols, as in:

(PSEUD) this sentence contains five words

where only a pseudself-reference is to be found, since (PSEUD) is not about itself but
about itssignifier. Similarly, Gédel sentence, when mteeoreticallyinterpreted, is
about a string of symbols wtihicthe interpretation takes as its signifi@bjects like
(PSEUD)render dubious the attempts of solution to paradoxes by means of Tarskian
linguistic hierarchies.

PNS is doubtlessly akin to the Russell s V
But, as in the case of Tarskian hierarchies, | very much doubt any such principle can hit

exactly the point if it is not based on phenomenological analysis. So, for instance, there

are lots of impredicative definitions that seem to break VCP and are, negsstig} no

means in contradiction with PNS.

PNS derives from PND in the following way: since an intentional act is at least partly
determined by its intentional object, if the act were its own intentional object or were
contained in it, it would be detmining itself. The object must be availalgeeviously

to the act that tends toward it. For instance, no one can reallywhimla t I 6m t hinki
just now is rightor wh a't I 6m thinking Sychu @dts aceow | S
phenomenologically impossiblény sent&ce expressing a proposition has to be a
linguistic objectivation of the content of an act of thinking (dfeticact of thinking, as

Husserl would say). If (7) and (2) expressed any propositions, they would have to be
objectivations of the content otts of the same kind | have just declared impossible;
therefore they are not objectivations of the content of any possible acts of thinking and

this is why they do not express any propositions. No paradoxical or simply circular
sentence is the objectivati@f the content of an act of thinking permitted by PNS. This
suggests taking PNS not just as a descriptive thesis but also as a normative principle in
order to ban paradoxes and other circulastticken objects. This step from the
descriptive to the nanative is justified by the fact that linguistic expressions receive

their logical value from the propositional content of the acts of thinking whose contents

they objectivate and this entitles us to reject as illegitimate those objects that correspond

to no possible act of thinking.

It is a rather subtle question whether a proposition is the objectivationiofesational
objectof athetic intentional acbr perhaps the proposition is tegpressiorof the act

itself, so that the proposition would alsgpeessnoeticand not onlynoematicfeatures

of the act, namely, its thetic character. Since | shall not discuss this problem here, | will
try to employ neutral terminology.

1C



Now we can easily understand that two identical expressions may possess different
logical values if they do not correspond to equivalent acts of thinkmg,to acts of
thinking with the same propositional content. The intentional act corresponding to (3)
has (2) in its intentional object, so that if (2) were a real propositioutidvbe the
objectivation of the content of an act having the-yeitexisting (2) in its intentional
object, which is evidently impossible. We can thus affirm that (3) is logically posterior
(I-posterio) to (2) and that if (2) expressed a propositionvituld be tposterior to
itself. The theory of logical temporality suggests that the ban on all objects that would
be posterior to themselvesn all objectsthat correspond to no phenomenologically
possible act of thinking, would baxactlythe paradoxal and the circular objects; so,
this is the solution to paradoxes proposed by the theorteafiporality.

We must add the following caution: there exist paradoxes which do not involve direct
selfreference. We have a version of the Liar when a sent&rsag/s (or seems to) that
sentence B is not true and sentence B says (or seems to) that A is true. Here we find an
indirect selfreference that triggers PNS: what A refers to could not be adeBtied
state of affairs for A if it includes a referenceAd s , because in

such cze
be an intentional object for Abdés thinkin

g.

We have also the so call@dfinite Liars,Yabl o6s queue (Yablo 1993
queue (Sorensen 1998). We face here cases in which a seemingtiefiveddd state of

affairs is not such; these cases might perhaps exhibit ways in which we carofind
well-foundednessvithout violation of PNS. Nevertheless, a way out of infinite Liars

could be the simple evidence that infinite queues of thinkers are impossible. For
instace i n Sorensenods gueue each thinker t hi
thinking an untruth. That thought seems to refer to a perfectlydeéithed state of

affairs; however this cannot be so if the queue is infinite; thus we might conclude that

the queie cannot be infinite.

We will meet these two kinds of paradoxes in Appendix II.

We shall come below to a definitiaas rigorous as possible of the relation of logical
posteriority (-posteriority), but for all we can say at the moment it seems that IBNS
the ultimate root of-temporality, in so far-temporality has to be introduced only to
avoid the violation of PND and that PNS is an application of PND to intentional acts of
thinking. This suggests that whenever a circularity (and thence a viotdtieND), or

the need to avoid it, i;volved in a certain logicahathematical phenomenon, then |
temporality is the ultimate root of the phenomenon. This will be my main thesis and |
wish to explicate it as follows:

(MT) every logicatmathematical phenanenon in which a circularity, or the
need to avoid it is implied has its root in |-temporality

wherecircularity must be understood as defined by the circularity schemes.
MT is the basis for the belief that paradoxes, limitation theorenas temsfinite
arithmetic have a common origin iAdmporality. Consider thattemporality seems

inexhaustiblethatin some realms it happens that whenever we have defined an object
we can always define a new one logically posterior to the first. Al lisgart one,-
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temporality and its inexhaustibility could be the root of transfinite set theory and
limitations theorems, while the sin of trying to violateemporality or to exhaust the
inexhaustible would merit the Babelian punishment of paradox.

[l. The impossibility of an object beingpbsterior to itself serves as a key for the
prevention of paradoxes and for the interpretation of limitation theorems. In its first use
this I mpossi bility i sSuwéesss miroguctioneficipleée ed t o
(Rescher 2001 p.164). Rescher (Rescher 2001, p. 165) writes:

If an item is to be introduced into the agenda of discussion meaningfully, then its
introducing specification must not presume that this itenalisady available for
consideration.

In any case we must try first to define the relation-pbkteriority as rigorously as we
can. We will find that it seems impossible to define it in purely phenomenological terms
(in terms of PNS and intentional acts of reference), even if it is cleartiaplorality

has a phenomenological root.

Provisionally, we can say that an object Z-pokterior to another object X if and only
if Z canonly be introduced by means of an intentional act whose intentional object
explicitly or implicitly contains X.

An object is said to bexplicitly contained in an intentional object if it isdividually
present in it, and is said to heplicitly contained when it belongs to a certain
multiplicity that is in turn explicitly contained in the intentional object. Fatance, (2)
stands explicitly in the intentional object of the act corresponding to (3) whileiD
only implicitly present,as an elernt of a setjn the intentional object of the act
corresponding to DP We usually introduce logicamathematical objs by means of
definitions and these are linguistic objectivations of the contents of intentional acts.

One could wonder why PNS applies to objects that are only implicitly present in an
intentional object. To get this explained, one has to consider ahaintentional
reference to a multiplicity, even if accomplished by means of the intensional content of
a concept, has an extensional intention and this implies that any element of the
multiplicity at issue must, in principle, be capable of being indiljugiven to the
intentional act, even if it is not actually given so.

However, caes can be found that prove thkefinition above insufficient. Three
circumstances force us to modify it.

First, the relation of-posteriority has to bevell foundedi.e. there must be objects that

are kposterior to none. This entails the existence of some legiatthematical objects

and facts that are, so to séymtemporallygiven. For instance, in arithmetic the field of

the kintemporal might well coincide witlthe field of recursive arithmetic.Most

important is that every-ihtemporally given object is independent of our way of
introducing or defining it, so that the definition above is not applicable to it. We can

make this patent i fmcwe Gcamsdi cdeoemp@rakelids toen
H which, in its metaheoretical interpretation, asserts that H is provable in the
arithmetical system P. We can use the fact that G is interpretable as speaking about

itself and about the deductive power of P how that G is-posterior to P and hence
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not provable in P if P is sound. In the same way the Liar tries to diagonalize out of itself

and fails, G succeeds in diagonalizing out of the deductive power of P. So G behaves in
relation to P just as the Liar &3 to do with regard to itself. On the grounds of an

evident parallelism one could expect that H would also behave in relation to P as (7)
tries to do with regard to itself. But t hi
shows that H is provable in @ so that it does not diagonalize out of it at all. The

cause of this difference is the fact that the Godelian predicate BEW iswesalily
representablén P (or in any sound system able to compute recursive arithmetic), which
implies that if a formulag provable in P, then P proves it is so, while it is not the case

that whenever a formula is not proved in P, then R g i t i s fomula . H i s
while G is ad; formula. We could say that only the affirmative use of BEW belongs to
recursive arithmetic (though this is not the usual meaningectirsive arithmetiy

BEW i spredicatéand therefore recursively Brarable even if it is not recursive.

But this entitles us to conjecture that the provability of H in P isiateiporally given

fact.

Second, it seems natural that logically equivalent objects possess the-tsanperal
properties: the relation of logal equivalence woul@éxport the Ftemporal relations
through non phenomenological channels from some objects to some others. Thus any
object logically equivalent to some object which is in twposterior to some other,

must bealsol-posterior to the find object

Third, the relation of-posteriority, as an ordering relation, has to be transitive. Thus
any object{posterior to some object which is in turpdgerior to some other, mube
|-posterior to the thirdbject too

The distinction betweethe real and the ideal is a central topic in Phenomenology, and
it appears that in the shaping efemporality the ideal functions of thought (such as
logical implication or subsumption under concept) are intricately mixed up with the real
function of inentional reference, and this is what makes impossible a definition in pure
phenomenological terms.

Taking these three circumstances into account, we can give the following general but
still provisional definition:

(GD) An object Z is |-posterior to an olject X if and only if at least one of the
following conditions is fulfilled:

1. Z can only be introduced by means of an intentional act whose intentional
object explicitly or implicitly contains X, and Z is not |-intemporally given.

2" Zis logically equivalent to some object which is-posterior to X.
3. Zis l-posterior to some object which isHposterior to X.

When the Jposteriority relation between Z and X does not depend on the transitivity
clause, we say that Ziimmediatelyl-posterior toX, and we write it so:

ZIlX
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In general, that Z isposterior to X is written so:
ZII'X

| must insist on the fact that thefitation above is a provisional propos#h any case
note thatdposteriority need not be a linear ordering.

lll. The intentional references in which the object referred to is only implicitly present
(as a member of an explicitly present multiplicity)tie intentional object are achieved

by means of the referring power of concepts. Any multiplicity whatsoever that is able to
be explicitly present as such in an intentional object has tefieable,and it is always

by means of a concepitd. intensiamally) that a multiplicity gets defined as such;
otherwise only the members of the multiplicity but not the multiplicity itself would be
explicitly present. When we refer to some objects by means of a concept we go through
its intensiondown to itsextenson or part of it.

Consider that the width of the referring power of a concept is exactlgxtiemsionof

the conceptin addition, paradoxes show us that the members of the extensions of some
concepts cannot bel aon the same-temporal level,in the ame l-instant; so, the
members of the extension of the concepb&en of the Strengthened Lidne members

of the extension of the concept Bhglish definition of a set of naturats simply the
members of the extension of the concepsathave to bantroduced along a hierarchy

of stages that, | claim, are nothing else tHanstants.| call such extension$-
distributed extensionsAs a consequence, it is clear that the referring power of some
concepts is correspondinglydistributed.

If Cisaconcept,letibe i ts extensi isldistitedby meanspfr ess t
the following symbols:

iy

We usually interpret that when Epimenides the Cretan wrote somethingallike

statements byretans are falsdhe made a false move for he tried to make both a
referential and an-ihtemporal use of the concept sfatement bya Cretan,whose
extension is ldistributed.l t mu s t be noted that whether E
committed an attempt at setfiagonalization or it is rather the fault of the interpreters

who read 0 é&yCdretasdt aatse nmeenctess sar i |y referring t
Il tself, depends on |l inguistic corgtelyetet i ons o
i ssue is whet her 0 artemporahovuisshould awayserreaccasp r et e d

restricted to what is-prior to the linstant in which the quantifier is used.

The latteris perhaps an optional way (strongly suggestedtbyniporalty theory as we
will see) towards the following general conclusion:

In a given kinstant we can only refer through the intension of a concep objects
I-intemporally given or given in someogically prior (I-prior) I-instant.

Indeed, this is only thepplication of PNS to the intentional references that are executed

through the intensional content of a concept. If, in the act of constititgordéfinition
or introduction) of an object, the very object we are trying to constitute were subsumed
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underthe concept we are using for intentional reference, this object would be circularly
constituted and thereforgpbsterior to itselfThis means thdttemporality prohibitsus

from using the function of subsumption under concept to outgrow the capacity of
intentional reference as constrained by PNghen we try to overcome the limits of
intentional reference by leaning on the power of concepts we generate paradoxical or
simply circular objects. dtemporality serves, so to say, as an arbitrator between the
clashing powers of the real and the ideal functions of thought.

Now it is a natural move to propose that whatever cannot be an intentional object for a
thinker cannot be aavailable state of affairfor him to assert. The state of affairs that

(2) expresss no true proposition is not available as an intentional object for the one
who is uttering (2); consequently, it is not available for him as an assertible state of
affairs. This establishes a principle lefemporal relativity in the availability of the
states of affairgPST) This principle clarifies why (3) but not (2) is able to express a
proposition.

The restriction orconcept mediated referengaplies that the extension of a concept is
lt-distributed whenever we cannot refer through it to thalitgt of its extension
because, if we could, we could also make use of that referring power to constitute an
object that would belong to that very extension, so that we would also be referring to the
outcome of our very act of reference and so performmigintional seHeference. At

this point the referring power of a concept has to Hdislributed; so, the referring
power of some concepts varies alortigrhporality. But this is as much as saying that
the extension of those concepts varies aleegbporality and has to be-dlistributed as

well: what isin the extension of some concepts depends on the cuirestaht. The It
distribution of the extension of a concept is in turn the same asdrstribution of the
applicability of that concept.osne concepts become applicable to some objects only
fifrom some dinstant o0id.

For example, the sententge of (2) and (3) dae not fall under the concept of
expression of propositionn the knstant corresponding to (2), but it does so in the |
instant corresponding to (3); the expressigpe of DD, and DD, expresseso English
definition of a set of naturals in theristant in which DR stands but itfalready
expressesame in the kinstant corresponding to BDAnd when we are considering a
plural ity of objects under tnbteeba sehancgthigis o f
why we always fall short when trying to enclose all sets within the limits of a set.

So, we can say that the bearers of the logical value are not always the ergygEEso
l-intemporally considered but the expressigpes as assigned to sommgtants; and

this ultimately reduces to the fact that the bearers of the logical value are the thoughts,
as intellectual contents of the acts of thinking, arad thoughts e lt-distributed; that is

to say, sometimes thegre only possil@d in certain temporal contextThis is what
ultimately lies behind the need of taking into accountdkensand not only theypes.

The introduction of the 4tistribution is expressdualy the following formula:

(PLT) VC(/ G/ Y Q//1G) Y [/l
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which simply asserts thédr any conceptC f t he f act tohCagnotithe ext e
distributed implies thafi is |-posterior to itself, themi is It-distributed. This is the
principle of Itdistribution (PLT).

So, in the dinstant Epimenides uttereadl statements of Cretans are fal$gs utterance

was not subsumed lilge concept oftatement of a Cretars | said above, whether his
utterance is paradoxicalr i snd6t depends on |l inguistic cc¢
word all is to be used in arihtemporal way, then Epimenides  wtded tb oreak

the Hemporal order and, as a consequence, uttered a meaningless expression.
Nevertheless, the theory btemporality appears to imply we cannot always demand an
l-intemporal use of the quantifiers. The possibility that it is not thasheaild notbut

that we cannotuse them always in an unrestricted waysti®ngly suggested by the

theory of temporaliy.Let 6 s say that PLT is obviously r
le conceptgDummett 1963); how close thedlationship is cannot be discussed here.

This can alsdbe exemplified using what we shall c#le unrestricted diagonalizer
theorem(T h 0 ms oeoréns,Thamon 1962)

(9) VR ~Ix Vy Rxy <> ~Ryy

that is,for any relation R, there is no object x such that for any object y, x is in the
relation R with y if and only if y is not in that relation with its@lhis means there is no
unrestricted diagonalizer in the sense of a diagonalizer belonging to the same class of
objects it diagonalizes out of.

Assume there is such arfor some relation R; then by quangifieliminationwe would
have:

(20) Raa<> ~Raa

Obviouslyx should diagonalize out of the set of the s . I f you take R th
being aboutand let the variables in (9) range over proposition, (9) implies that there is

no proposition about all the progitions that are not about themselves; any purported

such proposition would diagonalize out of the class of propositions it is about so that

that class would not contain all propositions not about themselves. Consider the
following example:

(11) all propositions not about themselves are about something else
In symbols
(12) VX ~Rxx — 3y y#X & Rxy

We cannot understand the universal quantifier in (12) as ranging over a domain
containing (12) itself fgrwere it so, we would have:

(13) R((12),(12)) & ~R((12),(12))

Accordingly the domain of propositions which (11) refers to cannot include (11). So
(11) is not about itself and thus, contrary to all appearancé$,iglnot about all
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propositions not about themselves but only about those propositions not about
themselves to which (11) isplosterior. The extension of the concept of proposition
does not contain (11) in thardstant in which (11) stands; we cannog @ilsat concept in

(11) to refer to what isot yetgiven.

So, someti mes, when we say Oal l P are Q6,
arealready givenin the ktemporal sense, in tharstant which we speak from. There is

a restriction m the extension of the concept of P, if its extensiondsslributed, which

in formal languages mangés itself as a quantifier rangestriction.

Yet, it seemswe can accord (11) an-intemporal meaning if we interpret it
intensionally, i.e. disregading any referential usef the conceptthe concept of
proposition not about itself implies tmeta of proposition about something else. But if

we extend the concept aboutnessn such a way that a proposition about the concept
of proposition not abouitself is about all propositions not about themselves, then
resorting to itensional interpretations does not helpd it seems we are left with no
possibility of speaking about all propositions not about themselves in the extended
sense.

Consider:

(14) the concept of proposition not about itself in the extended sense impliestdahe
of proposition about something else

éIs (14) about (14) in the extended sense? If so, (14) would be an ume@strict
diagonalizer.

It happens that some concepts involve in their intensional contents a mention to their
extension or applability itself and this forces u$o It-distribute those intensions
according to the distribution of the extensions. Considectheept K of concept that
does not subsume itselihe concept of house is not a house and consequently does not
subsume itself. The concept of concept is a concept and consegaemily to subsume
itself. But what about K¥Ve areonce more doomed taircularity because is again an
unrestricted diagonalizer.

Those concepts are inadmissible and must be replaced wligtributed families like:

the concept Kof concept that does not subsume itselfiastant 0, the concept;kof
concept that does notilssume itself at-instant 1, etc. where any,lstays in {instant

n+1. That is, we substitute a family of restricted diagonalizers for the purported
universal diagonalizer.

When we extended the concept of aboutness we granted the possibility of atgmoposi
being about X only by mentioning a concept which subsumes X; so we included the
applicability of a concept in the concept of aboutness. Now the concept of proposition
not about itself in the extended sense implies the (non) applicability of that very
concept.

This takes us stillfurther. If we could speak at a time about alhdtants of A

temporality, then we could reproduce the paradox of K by introducing the concept of
concept that does not subsume itself in amstant. So, we cannot speak aball |-
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instants. Whenever we speak we stay in a partictifestant and we can only refer to
the kprevious linstants from the newihstant we inaugurate by referring to them.

But when we say
(15) we cannot speak at oboeitaall Finstants

we seem to have achieved exactly what we have pronounced impossible; we seem
trapped in a kind of Wittgensteinian (Wittgenstein 1921, 87) paragoxon man nicht
sprechen kann, dariiberfau man schwei gen.

In fact, the resulting general rule is that whenever we speak, we inaugurate a new level

of aboutnessvhich we cannot be speaking about. That is,abeutnesperformed and

the aboutness referred tohem r(elbpe afrievenloyt ¢
and Paboluhtus, in (15) we do not really refe
about at a time: we were speaking ahdbe levels which we cannot speak alout

There are in addition some levels which we cannot speaktaAnd so on.

And this is why the theory oftemporality can never be entirely exposed: we cannot
refer to thedinstants not yet given in thdanstant from which we speak in each case and
there is no dntemporal stage from which we could refer ttem. We can always
formulate the theory from some new arngabisterior linstant. So, the theory isystical

i n Wittgenst e steitld2l,8@€52%:e ( Wi tt gen

There is indeed the inexpressible. TBisowsitself, it is the mystical(According to
C.K.O g d etrarslation)

Consider this version of (15):

(16) there exist someihstants tposterior to the one in which | stand just now

If (16) does not refer to theimstants that areposterior to the one in which (16) stands,

which does it redr to? Most probably it refers to nothing at all: the problem lies firstly

in thejudn"owd b wWhich attempts a phenomenol o
(16) is not a part of the theory etémporality, though (17) is indeed:

17 for any kinstant there areposterior finstants

But there is no-Instant from which we could quantify over them all. Moreover, if we
try the intensional version of (1):

(18) the concept ofihstant implies the@otaof being tpreviousto some dinstants

we must confront the fact that not alhistants fall under the concept eihktant in the
l-instant in which (18) is on each occasion asserted.

No lessmysticalagai n in Wittgensteinds sense, is th

(BIV) all propositions are either true or false
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It doesndét help i f we try to render (Bl V)
asin:

( Bl V6) the concept of proposition implies being either true or false

We are obliged to avow that no propositipnis in the extension of the concept of
proposition as used ip; otherwise we could use the concept to perform an intentional
selfreference thus violating PLT The analysis of theunrestricted diagonalizer
theoremseems to revedhat no proposition can be in its own universe of discourse.

In order to draw some general conclusion concerning paradoxes, let us first define
diagonalizing;given a set Sdiagonalizing out ofS consists of defining an objecsK
such that:

1. Thereis aclasS'such that & S"andKse S'.

2. Kscan be used tSdecaubedtis intshch & wag defined on the
elements of S that, if Kbelonged to S, Kwould be ilkdefined by virtue of
circularity.

The mainlogical paradogs areattemps$ atself-diagonalization and must be avoided by
suitablyrestrictingthe universe of discourse in each occasion, so that it does not include
the diagonalizer. This implies a restriction in each occasion of the domain on which an
intentional referece can be performed. For natural languages this implies a restriction
on the referential use of concepts; for formal languagesptiesia restriction on the
domainof quantifiers(see about this Rayo and Uzquiano 2006)

PLT implies, as we have seen,estriction on the possibilities of reference through a
concept in a givenihstant and, since the extension of a concept is quite the same as its
capability of being used for referential purposes, PLT also implies a restriction on the
comprehension axiomWe can enunciate this restriction as Hrcomprehension
principle (LTC) by means of the following formula:

(LTC) VCxop 30 ((Xaepli <> CX)p) & (C(Xa)p Y A(B.)))

which reads: for any condition C and any objpeatonstituted in-instanta, there is a
set 0 «lelonghindiodantp if and only if x satsfies C in Hnstantp, and ifx
satisfies C indnstantp, thenfrom l-instantp it is possible to accomplish an intentional
reference to any object constituted imstanto.. Note that the relatioq] (inspired by
Dede ki nd opsDeflekind 4888) i3 a speicially phenomenlogical object.

This formula contims an ltdistributivity of predication which can be abridged as

(LTP) Bla) Y QB

whe Be i miépasmmplicable taxdinthe sensofiia predi cate consti
instantp expresses propositon when applied to an object constituted-indtantao .

Of course, thesastatemerd aresubject to lhe general-temporalrestrictions on the
possibility of referringat onceto dl | -instants
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When the members of an extension are scattered alomgtaliey of the recurrence of |
temporality, that extension cannot be conceived of as a single objectseisTae

reason is that, once we have a set S as an individual object, we can always define
objects {posterior to S (for instance P(S)), so thahié elements of S are to be found
everywhere in the recurrence oteimporality, then there will be elements of S |
posterior to S. Since to avoid circularity in the constitution of a set its elements must be
I-prior to it, we would have that S igbsteior to some objects that argobsterior to S

and thence, by transitivity, S would bedsterior to itself. This is how the sets that
would provoke set theoretical paradoxes can be banned by the thedeyngidrality.

IV. Logical temporality seems teesult from the tension between the capacity of the

ideal function of subsumption under concept and the capacity ofedlefunction of

intentional referenceThis is ultimately a tension between concept intension and

concept extension because an objsdogically subsumed under a concept just in case

it has the features comprised in the concerg
of a concept only if, in addition, it is presently a member of its extension.

Eveni n ( Bl V&) i andentletconcept bf propogstidn inihstant in which
(BI'V6) is introduced, eptinsmd-pdsteriorihsyanif al | s u |
whi ch we <can hayv eand(a@Ind/longer gradluciagnit. Thdn jwe cah
formulate tposterior versionsoB(1 V6 ) wh i ephor a@spTheycase i3 alike to
that of theconcept of concepthe formulation we are producing in a particdlanstant

is not subsumed hyself, but wecanalways produce newposterior formulations that
subsume the-prior ores. The point here is that we do not intergiret Ftemporally
successive formulations of the concept of conceptf dhe concept of proposition as
differentconcepts. The-temporal division of pseudooncepts into different concepts
seems only necesgafto avoid paradoxesyvhen the purported concepts include as
notaethe features of reference, extension or application, which are primarily affected by
lt-distribution. But even if this distinction turned out to be wrong, we could speak of the
tension beween the {temporal and the naifeintempora) conception of concepts.

The tensionbecomes patent in the already mentioned phenomenomdefinite
extensibility concept intension remains the same through a series of increasing concept
extensions alongtemporality so that subsumption is not given all at once but develops
alonglt empor al i t ytllepresene referentisdxtenga can nevematchthe

logical extension o6 u b s u mpt i o n ;capachyef ree@nmce is @t hadhstant

up toits capacity of subsumption.

Anyway, he tension between subsumptemd reference is to be solvedterms of use
by making the former conform to the latter, and this is in turn accomplished bySBLT.
in the innermost core of the theory oftemporalty nests the impossibility of
overcoming the limits of intentional referenbg means of the power of concept. The
theory intends to prevent a certain undue use of the purely ideal functionsaf;réa
tries to prevent the aise of reason in the field mgical andmathematical thinking.

V. The theory of {temporality must be conceived of apl@denomenological metalogic,
since it tries to clarify some logical phenomena from a phenomenological perspective.
Nevertheless, this kind of study implies by means an attempt of reduction of ideal
validities to psychological matters of fact; indeed, the ideal validityamrscendentality

of the logical laws remains unscathed.
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Certainly, the theory attempts to derive some ideal facts that can be proven as
mahematical or logical truths opure reason from a phenomelogical principle,
namely PNS. HoweveENS is not a contingent psychological fact bueateticfeature

of intentional acts and hencenacessaryruth. This explains how logicahathematical

facts, proved as theorems, can have their root in phenomenological features of our
intentional acts: in any casecessary facts are derived from necessary fadts is

why | dare found logical and mathematical facts on phenomenological ones. As Dieter
Lohmar (Lohmar 2002, p. 237) puts it:

If a concept violates the eidetic laws of constitution then the object meant cannot be
given intuitively and thus the object cannot exist. In this way the criterion of reasonable
motivation limits the freedom of conceglimation in mathematics.

As | said in part one, the theory gives rise to a number of philosophical questions and
technical difficulties that are to be dealt with elsewhere.
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