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The Development of lathematical Loglo

1. The development of ML has been the pursuit of an ideal, viz., &
rigorous hypothetico-deductive system that from minimel suppositions
would embrace the whole of knovm mathematics.

2¢ The ideal has been formulated es an exiomatic system or loglcal
formalization,

It dlstinguishes terms and propositions, divides both into derived
and not-derived, conceives not-derived as relative to system, and names
them primitive.

Derived terms are defined by primitive.

Derived propositions are deduced from primitive,

Rulee of defrivation must be stated explioitly, and no derivations
are admitted except in accord with stated rules.

Let P and { denote two LF's, and let p be any proposition that can
be construcsted in P,

Then P end Q are equivalent, if primitive of P are derived in @
and primitive of Q are derived in P,

P 1s complete, if one 8an derive either p or Np.

P ig ooherent, if one cannot derive both p and Np.

The primitive propositions of P are independent if no one can be
derived from the others.,

The primitive propositions of P are elegent if they offer the
simplest basis for deriving in the simplest menner all the propositions
of P.

3. Prineipal lines of endeavor.
e Axiomatic set theory: Zermelo = Frastkel - von lisumann

b Vhitehead-Russell, Principia mathemntion; eims to base whole of
mathematics on logical axioms; & magnificent unitary view that remains one
of the prinocipal dirsctions,

However in both first and second editions there is a non«logical axiom
of infinity.

In first addition thers is also a M™theory of types" (to avoid paradox
of clase of classes that do not contain themselveagpand ah axiom of redu=-
cibility (to make possible Dedekind's definition of real number, exoluded
by theory of types).

In second edition the axiom of reducibility is eliminated and there is
employed a weakened theory of types that eliminates syrtactical but not
semantical paradoxes,

¢ [Hilbert proposed & two-level approeach,

Firset, a formalized deduction of the whole of mathematios from mathe-
metical axioms; on this level there were to be admitted infinities of
objects and of operationss
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Secondly, & motamathematios that on & strictly finite basis would
investigate logical properties (especially consistency) of the first
mathematical level.

Resultss short term, geometry worked out with axioms verified in-
tuitively in model that supposes validity of counting numbers; aritimetis
oould be shovn to be consistent only if some axioms were omitted or sll
weakened, FHowever, as will appear, this has proved most fruitful line of
inquiry.

4 Inbuitionistic school: Drouwer, Heyting
Insists that LF is only tool, that mathematics is essentially construotive,
that excluded middle cannot be invoked indiseriminatly, Progrem invelves

lopping off more of oclassical mathematies then mathematicians are reedy to
sacrifice.

8 Goneeth; review Dialeotica

E Tends to conceive asiomatic ideal just an outdated Zuolidean avetar;
‘insists on development, interaction betwesn maths and cultural movements;
relativist in tones

{ I DBourbek¢ group: MHilbert's first level; nctemathormtics is a separate
department of no partiocular interest to mathematician; weak point that
rigid axiometic structure neither accounts for pest development of maths
nor opens vy to develeopments of future.

4. Gadelian linitations.

Joan ladriere, Les limitations internes des formalismes, Louvain
(Neuwelaerts) and Paris {Gauthier-Villars) 1957. Pp. 702

There have been demonstrated a series of theorems setting limitations
to the possibility of reaching the ideel of the rigorously deductive mathema-
ticel systeme The genersl rorm of the argument in such oases is approxi-
mately as follows:

s An LF is & symbolic technigue capable of representing a manifold of
’»ﬂ\! deductive sequences.
* Consider an LFL and an LFii, which aymboliocally are ldentioal or suf-
ficiently parallel, but differ inasmuch as LFL is interpreted logically
while LFli is interpreted mathematiocally.

b. How in mathematics there exlst non-enumerable sets, i.e., aggregates
Thet do not admit a one-to-one correspondence with the positive integers,
and 50 cannot be enumerated {counted).

Hence, to suppose that such & set is enumerable (e.g. the set of in-
finite decimels) results in e contradiction, and this contradiction can
be demonstrated.

_ & uith sufficent ingenulty it is possible to make the LPL sufficiently
. parallel to the LFil so that the proof of non-enumerability in LFII is




1s metched by & proof of logioal impossibility in LFL.

In other words, the proof that the propesition "K" has been enumerated'
1s oontradictory is paralleled by a proof that the proposition "K" is a
theorem, or “K" is a soluble problem, or "K" is true, or "K is definable is
contradictory.

4  Such theorems are extremely complex; they have been worked out in a
varlety of menners; they arise when the LFL is suffieiently powerful to
represent the theory of division, resolution into prime faotors, and the
unioity of such resolution.

8 Thelr proximate signifiocance was the refutation of Hilbert's proposal
To settle the logical vwlidity of aritlmetic on & finitist basis.

Godel's demonstration was followed by a demonstration by Gentzen that
arithmetic was non-contradioctory, vhere however the IFL had to employ
transfinite induction,

£ The ultimate significance, however, of such Godelian limitations seems
to be the same a3 of inveras insight; c¢f. irrationals, transcendentel
numbers, Galois on fifth degree aquations, lewtoh's first law.

S+ The Transeendence of Godeliamn limitatlions,

a llere avoidance: J. S. Iiyhill (JSL 15(1950) 186-196) avoids such
gonsequences by employing a Jogie without quantification and without negation.

b Use of indefinitely larze stratifications {analogy)
~  Church: "implication" end "quantifiocation" take on different meanings
on different strata

Curry: similar procedure re his basioc notion of canonicity.

o Skolem paradox shovs that by different modes of stating one~to-one
sorrespondence, "enumerabla" takes on differsnt meaningss

d L. Henkin's study of reletions hetweon LFL end models shoving that LFL
lacks absolutely definite meaning.

¢ Hao llang: indefinite seriss of sub-systems; at eaoh level new resources
of construction and new meaning for enumerable; the consistency and the
theory of truth for any level, m, demonstrable et level (m e 2).

f Significance: ideal of I moving from static and closed to analogous
and opeh.
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The Truth of an ML System

1. The truth of what?

8 nobt the truth of what is seen or written that may be or may not be wf,
but only wf expressions cen be under consideration, since not-wf la just
Jumble of s'mbols

moreover, vhat 1s ssen or written is usually ondy pert of the expressions
that are possible or necessary in the system; the larger range of what might
be seen or written is also relevant end may: be decisive

finally, strictly expressiong are not true or falss but merely adequate
or inadequate; what is true or folse is w hat is meant, intended.

b  the truth of & IS is the truth of what is conceived, considered, meant,
intended by one w ho understands the 1S, who not only can judge whether any
glven expression is a wff in the IS, but also ocan manipulate the MLS and

80 bring out all its virtualities of expression

%_ hence the truth of an ILS is the truth of a wvirtual totality of proposi~
lons :

where the seme proposition oan be expressed in any of several langusges,
end the same expression in any given languege can be uttered any number of
times

where the virtual totallty consists in all the propositions that ocen be
formed within the system and can be derived in aceord with explicltly stated
rules from the axioms,

2e Vhat is the general charecter of such truth?

& Aristotle, liete 11 10 1087a 15-20, distinguished science (episteme) in
potency and science in act, affirmed that scienece in potency ls itself ine
determinate and of the universal and ihdeterminste, while science in act
is determinate and of the partieular and determinete.

b Clearly then, the truth of an iI§ is the truth of universal and inde-
terminate and determinavie knowledge of the universal, indeterminete and
determinable.

o Again, Aquinas distinguished abstraction of universel from partiocular,
and abstraction of form from matter

The type of abstraction of en IS is of form from matter, of a forme
artificlalis, of a net<work of relations linking unspecified propositions,
arguments, predicates, classes, relations,

That 113 is such a form, appears from fact that an iIS is a logical
interpretation of & fange of symbolio expressions that admit other iso=-
moerphic interpretations
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Ss Whet is meant by "truth"?

& Distinguigh definition and oriterion of truth,

Truth 1s defined as "edaeguatio inteilsctus ad rem,."

Hovever, the criterion of truth is the precise element in knowledge by
which one knows that such an "adaequatio” has been attained; commonly,
this criterion is conceived by ‘cholastics as "perspicientia evidentime
suffioientis qua sufficientis.”

b The oriterion of truth is analyzed more exactly ir "Insight," Chap, X
as a grasp of the virtually unconditioned, i.e., as a grasp of 1) & con=-
ditioned, 2) a link betwesn the conditioned and its conditions, and 3) of
the fulfillment of the cornditions,

8 One of the modes of the viriually unconditioned is that of the analytic

proposition, where
1) the conditionod is the proposition in question

2) the fulfillment of the conditions is the set of definitions of the
terms coniained in the proposition

3) the link Letween conditions and conditioned are the syntaoctiocal
structures in accord with which single terms in their defined sense coalesce
to form a proposition.

d Another of the modes of the virtually unconditioned is the analytio
principle, where
An analybie prineiple is an enalviie proposition whose terms, in their
defined sense, occur in true judgements of faol,
In other words, an anelytio urineiple adds an existentisl reference to
an analytic proposition, vhers exisvence is defined by its connection with

‘factual truth,

On factual truth and on the three main vodes of analytic prinoiples,
soe Insight, chap. X.

4, An MIS is by postulmntion a virtually unconditioned.

For an II8 is & virtusl totality of propositiona that result through
explicitly stated rules of derivation from primitive terms and propostions.

Hence the MLS is m conditioned; it results from something inadequately
distinot from itself.

The 1118 has conditions, namely, the rrimitive terms end propositions.

These conditions are fulfilled by postulation, just as the definitions
of thé enalytio propocition are fulfilled by postulation.

The IS is & conditioned linked to its conditiocns, for the rules of
derivation determine what is the tobtality of propositions that pertain to the
1183 and the rules of derivation are posited by postulation, just as the
syntax of the analytic proposition is posited by postuiation

Accordingly, every IS {setisfying the definition of an 1LS) has the
verbal type of truth thet pertains to the analytio proposition.

In other words, if you were to speak or think in certain defined memners,
you would eo ipso be comnitted to accepting such and such an iIS.
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8¢ Various types of I'LS contain fragments of factual truth.

The present assertion stands to the precedihy as the mnalytioc proposition
to the analytic prianinle,

Howeyer, analyti: nrinciples may be absolute (as in metaphysics), pro-
visional (as comunly is the cese in empirical seience), or serial (as in
gathematics),

In our next lecture, vre shall raise the quesiion ol the foundations of
logic; this will be equivalent to the proulem of putting logie on foundations
of the same absolute type of metaphysies. Towever, the authors of the various
HMLS entertein no such intention.

Again, 1/hile 118 is closely related to methematics and may be coneeived
as a goneralization of mothemutics, still there is no universal agreement
among mathemetlcians upor trs exaoct rature of mathematios end so there is no
possibility et the present time of a universal agreement upon the generali-
gation of manthematics,

Cf. P, Bernays (Zurich), Zur Beurteilung der Situation in der beweis
theoretischen Forschung, llev. Intern. de Phil,, VIII (Brussels 1954 7-13,
considered that while the choice of method and of deductive framework for in=-
vestigation of mathematioal foundations may soon be settled, the determination
of the notion of mathematiocs remains very remote.

On the basis, then, of our triplas division of types of analytic principle
{absolute, provisional, serial), it would seem that the various MLS possess
factual truth of no more than the provisienal type. In other words, ths
various IS are just & seriws of hypotheses on the nature of deductive systems

Thig view is confirmed by our pressding lectures on the gencral character
and on the dewvelopment of !iL; in other words, the history of ML is the his~
tory of the graducl mnd as yet incomplete discovery of what an iIS really is;
e broad and a priori idesl has been ;radually trimmed down into eccord with
the facts of logical possibilitye i

This view is also confirmed by the truth of the assertion that heads
this section (5)s For a very brief anelysis serves to shov that while many
of the various LIS ere incompatible, still the basio assertions contained in
each are true as fer as they go. Thus,

_ & There is no doubt awout the existence, the factuml truth of the osour-
'1 ‘ rence, of propositions, negative propositions, compoand propositions in the
' truth=functional sense. JThere follows the lactunl Truth of the various

i elaboretions of the classicel propositional calculus, in sensu aienti,

o \ umﬂg b There is no doubt about the factual truth of striet implication. Thus,

' \ There is a strict implicction of an !1S in its axioms and rules of derivation.
There follows, in sensu aienti, the faotuzl truth of some system of
strict implieation; but it is to be noted thet Lewris's systems, S 4-5, are

incompatible with § 6-8.
Purther, since CPC makes no provision for strict implication, CPC can
be factuslly true only in sensu aienti.

: © There is no doubt about the fectual truth that contingent futures are
\,,J neither true nor false for minds to which they ere future.

v

fl, lkmj‘ e a4 o Lt ‘?\,“*’ . B S U G
31&& fﬂucx% G owh e &MWEQL Ifrl. e B otk
Lo 31_ %‘dw* f |




Hence, in sensu ciernti, a three-valued logic (trus, felse, neither) is
fectually true; and ih'u revsals the fregmenvery character of two-valued
logles,

d  There seems tn .o ¢ douch that, as leng as knowlsdge is still in
genesis, in potentin, «ns privaiple of axcluded jriddle cannot be bnilt into
& logical system and so anplicd indisoriminately.

Hence, "intuitionirtie" Logle possesses a mossure of factual trubih; end
this measure involves o rostrichion on the wvalue >@ loglos thet accept exs
cluded middle as an aulrmaticelly operative principle.

See F.ls Fitch, Symboile Logic, liew York, Rorald Press, 1952, who
wealkens execluded middle and therby frees himsell from lussell's theory of
types which he argues to be self-referentielly incoherent,

-
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The Foundations of Loglo

1+ Originally logioc was a olear~headed assertion of human rationality
ageinst sophistry (sbuse of languege to deceive mind) and apart from
rhetorie (eoncerned with legitimate persussion with regard to contingent),

However, it was not a pure assertion of rationality but an assertion
Implemented in technique of figures and moods of syllogism, &ce None the
less, this technical mspect was considered of minor importance, snd no
one felt it a matter of any moment what one thought, say, of the fourth
figure.

Moreover, interest in epistemological issues led to a distinotion be-
tween major and minor logie, vith major logic a field for enormous differ=
ences of opinion, while miner logie remmined the unquestioned object of
aooeptance for all sane peoples One may perhaps add that such unguestiening
acceptance played no small part in moving mathematicians to solve sll their
ultimate difficulties by basing methematics on logle.

2+ The development of 118 has changed the situation.

First, it s hould be conoeded that now there exist techniques that are
far superior in preclsion, in capacity of very complex refinements, in
ability to deel -:ith such enormously involved issues as the properties of
axiomatic systems.

Secondly, it has to be recognized that the name, logio, as employed in
a broad and steady stream of articles and books, denotes not any conocern
with the immuteble laws of nind but rather familierity with some or all of
8 got of symbolio techniques.

Thirdly, it would be, I think, a strategic blunder to be concerned
over minor divergences betwesn IL and Aristotelien logics Thers ere types
of 1IS that involve differences from AL; but it hes been shown possible to
construct an LF that coincides with the assumptions and implications of
Aristotelian techniques

Vhat, finelly, is essentially new in the nresent situation is the in-
vasion of the field of logic by the philosophic differences that formerly
were confined to major logice AGoordingly, it no longer is possible to
treat logic adequately without going inte philosophic issues that previously
could be neglected Iby common consent) within logice An instence of the
interdependence of the vhole of knowledge that should not be unwelcoms to
the renl philosopher,

3« The Ambivalence of the Teohnicel Achisvement

There exist loglcal technigues thet virtually are independent of any
particular mind (equivalent to computers), that can handle problema too
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oomplex to Le considered previously, and that thereby raise the question
whether they are simply a tool for mind or rather a substitute for mind.

This issue has been suggested from the first lecture, and now it may
be put explicitly as follows:

If one ploases, one may for one's personal satisfaction vork out a
theory of truth and come to the conclusion that an HLS by definition has
the truth of an analytic pronosition and that the various IS represent a
geries of fragments of factual truth as well. On such grounds one becomes
retionally committed to the acceptance of 118 either hypothetieally or,
under certain restrictions that vary with various systems, absolutely.

But one may, and meny do, find it more pleasing to consider the matter
of rational commitmeht to truth as a private and minor metter., Vhat alone
counts is the external fact that you employ some language and that any
language presumably can be reduced to a logical calculus plus a vocabulary,
Vhat really oounts, is rot anyone's private and internal dedication to truth
(which is a grevicusly abstruse matier0O, bubt the public and external faoct
that he talks or ventures to write.

The ambivalence of the technical acheivenent of iL is that it seems to
offer the alternatives of either a rational commitment to truth‘ga of & non~
rational pragmetic acquiesosnce in the faot of talk,

4, Some symptoms
He Betmann {(rroceedings, Second Intern. Conge of the Intern. Union

for the Phil. of Science, held Zurich 154, published Neuchatel 19565, vol.
I1, pp. 97-108) considered that strict implication was natural only in the

‘sense that the notion of flat spece is naturela.

At the Colloque de Logique held in cornection with 1958 Brussels Intern.
conge Phil., reportsd by R. Feys, RPL 1963, published Rev. Intern. de Fhil,
1964,

F. Gonceth end A. Tarski met head on, when Gonseth put forth his highly
nuanced views on the nature of proof, and Terski stubbornly maintained that
he could £ind nothing rational in such proposals. It would seem that by
"rational® Tarski meant "symbolic and technical",

In I'l, the CPC holds a dominant position, not, I should say because of
sny merits of a logleal character, but solely because it brings about a
meximum assimilation of logic to the modes of mathematical technigue,

The philosophical movements of Logiocal Atomism(Russell) and of Logical
Positivism (Wittyenstein)

(1) prosuppose that a language is Bquivalent to a logical calculus plus
a vocabulary

(2) presu pose that no guestions are to be asked about the logical
celoulus itsell

(2) and by their inebility to carry out their own progrems have brought
about their ovmn demise, at least, at Oxford.

U
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§ee J. 0. Urmson, Philosophic Analysiss Its Develorment Between the
Two Viorld Viarse Oxford, Clarendon, 1958,

Alse G. U. Viarnook, Fellcw of Magdelen College , "I am not, nor is
any philosppher of my acquainturoe, a Logical Positivist," In "The
Revolution in Philosophy" by A. J. Ayer et als., London, Maomillan, 1956,
Pe 124,

6. The (umestion of Foundations.

8 There are meny ALS and, while some are equivalent, many are not. This
fact posits ms a problem the theory of choice of any given system either
absolutely or relatively to a particular tasks

b. -hen the field to he formalized is as oomplex as erithmetio, the MLS
Decomes extremely compliceted. Transfinite induction needed for logical
theory of ordinary methematical induction. It follows that loglic is not e
source of greater evidence but rather of bigger nroblems, Yhat is the basls
from which these larger problems are attacked?

) Tihile it is the problem of the infinite that makes en LF of arithmetic
80 complicated, there seem to me to be perallel problems in the finite do-
main of ordinery matters of fact. For,

8' ordinary ooncepts are not the simple smooth reguler homogeneous nuggets
needed to conform to an LS, but they are open heuristic structubes subject

t0 enornous differentiation end variation; see Insight on Common Sense and

on Classical, Statistical, Genetic, Dialectieal, lleuristie Struotures. Also
notion of "person” in my Divine Pers. Conc. Anel.

o"  Hellmut Stoffer {Boun), Die moderne AnseBze zu einer Logik der Denk=
formen, Zeit. f. phil., Forschung, 10(1958), 442-466, 6Q1l-821, in a very
fully documented pair of artisles, argues for six types of logic needed to
classify and deal w ith the expressed forms of thinking, (1) Plane

(2) Dimlectical, (3) Existential, (4) lagical, (§) Mystical, (6) Hermensuti-

cal.
!*“ﬁ All (1S woubd fall under the first cetegory; discussion of the first
five would fall under the sixth.
This direction of thought would be confirmed by the English expsriment
ng described by Urmson.

d It would seem that (1) Developing Intellipence and (2) perfectly
fransparent expression and inference form a dielectical ocouple; +he pursuit
of aither involves some sacrifice of the other. '
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6. Samples of Foundations of Logie

a liddle term: "unlerstanl mesns "know cause”
Ceuse essendiy parres of moon beecause of sphericity.
Causa cognoscendi: spherieity of moou becalsa of phases

Systematio expansion: textbook of a science va. history of the same
sclence.

b Bubject term: Aristotle, ifet., Z, 17, "quid" means "propter gquid"

¢  Predication basic oase): same date undersicod as individuel (noti.on
of thing) and es cf & xind {ncbion of property: descriptive (heavy, hot);
explenatory {mess, temperature).

4 A Judgement: virtually unconditioned; if 4, then B; but A; therefore
B, vhere A and B are p*cposiulans, sets of propocktions; whero A is simply
expeaience where "if A then B" is merely impliecit insight, invarient of
thought, invariant of enpressions

Significance of syllogism is not Kentian regress to 2f premigses but
manifestetion of conclusion a&s virtually unconditioned.

Egen necessary object (God, analytic principle) known by us contingently.

Fallacy of waiting to be recessitated: inevitebly heads toward
soeptioism (XIVth century; rationalism).

Necessity of personel comaitment, & personal responsibility; where
commitment is intrinsicelly retionel; where commitment is to absolute though
in us it ocours contingently.

L] Three le vels %o Aristoteliam sullogismos epistemonikos.

(1) The level of the words, symbols, sensible date to whioh words or symbols
refer,

(2) The le vel of understanding: grasping subject (b above); grasping
predicate end predication (c, above); grasping ground | of predicate's being
in subject of beiny known as perbaining to subject (a, above).

(3) The level of judgment and personal comritment (submission) to imanent
rationel necessity (d, above ).

The three levele effectively distinguished ohly in so far as one moves
behind terma, propositions, inferences to their ground in the experiencing,
intelligént rational subject.

Again, the subject ek-sists philosophically only in so far as he
distinguishes the three levels affectively.

To acknowledpe sxplicitly only the first involves one in materialism,
sensism, phenomenalism, positivism, pragmatism.

To ecknowledge explicitly only first and second involves one in an
idealism, relativism, essentinlism, immenentism, Kantian criticism.

Only when all thres aecknowledped is Thomist realism reached.

° )
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Moto that what is significent (effective distinoction) lies not in
subject's formula-ion ¢f the three levels (for that may Le supersedad by
more acourave for::lariong) hat in the subject's immeciate gresp in himself
of his precomsspturl, projucicial inability to g2t arcund fact of three
levels., G%, Inwi _:.h'«. y 2 "‘.'?.E' . X1s

The subject ‘n tnis self-knowledge is thu ioundetion of logic; it is
a foundation in the reality »f the subject himself, and in every experiencing
inteliigert, remsonable sudject; it is a foundetion in a reality and =so ib
is beyond the rolutliinm of sucocessively more nusncsd and more accurate
fornulations (statemsnss) of philosophio pcsitisas

f This foundatiun of logic is also & foundatir: of netaphysies end of
The goneral form of ethivs. Insight ohap., XIV to XVIII.

g This foundeticn ¢ dynomis

WL moved frow naivs idzel of prand deduction from single set of axloms
to neasssity of set of decductive levels with eesch level far risher in re-
sources than preceding { ang)

because it startea out with supposition or human knowledge, not es &
process of knowing-coming-to-be, but as an agsregate of ready-made univocal
terms and ready-made true propositions.

The above exhibits the coming-to~be of the subject-term, the coming-t0-
be of predication, the coming-to~be of the middle term, the coming-to-bs of
Judgement,

The omission of striot impliocction in CPC and its derivatives, is the
omission of the ooming.-to-be of Jjudgmentihrough 1link between conditions and
conditioned.

CPC can express only compound not complex sentenhce.

h This foundation grounds grand=~-scale ahalogy.
Experience: understandings Jjudgement is potency : form s act

For every stage in the development of understending, of science

R o

This foundation jrounds sequences of developing consepts of same objeck.
Experiencet ths phenomena of fire.

Heuristic structure: what is fire?

Sequence: (a) firs is X menifested by these phemomena; (b) fire is one
of four elements; (o) fire is manifestation of "phlogiston™; (d) fire is

8 chemical activity of a certain specified type.

Because of (), it is passible for (b), {c) , (d) to be statements
about the same object and soc to be inocompatible,
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This foundation is sufficiént not only for traditional end mathematical

-logie, but elso for consideration of déalecticel, existential, magical,

mystical, hermeneutical logicsa

Dislectical: start frog what seems obviocus; led it have ite head;
absurd conclusions bring to light the limitations of initial "obvious";
e.g. development of .; c¢f. repeated use of this technioue in Hegel's
Phenomenology of Spirit; Toynbee!s "Iransfiguration" (problem of trans-
portation becomes problem in ethics of motoring, traffic)

Existential: of. 8 BUOVE .

Megical: cf. section on "Metaphysioes, Mystery, ¥yth" in Insight,
chap- Vil.

2
Wysticals of, il. Leisegang on St. Paul (Denkformen, 1951 )

Hermeneutiocals cf. Truth of Interpretation, Insight, chaps XVII. .
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Mathematical Logic and Scholasticism,

1, A New Factor in Problam of Method,

Wnile ML is strictly indifferent philosophically
and this philogophic indifference is maintained by the
better and more intelligent writers, still it very
gasily is given an empiricist amd pragmatic twist and
g0 amounts to an invasion of logic by the enormous
problem of philogophic differences,

Perhaps the practical procedure would be to continue
to treat logic as %Eilosophically indifferant, to use it
as an introduction to philosophy, to add perhaps thab it
gives rise t0 questions and differences that at a later
stage in the course will be treated more adequately,

_Ffom a theoretical viewpoint all seems to depend
oh the solution that one adopts of the general problem
of philosophic difference,

 On a view associated with the great name of Ee Gilsoch
ond should begin philosophy with metaphysics,

Nowr I have no doybt that the wltimate and decisive
factor is "sapientia," and that in St, Thomas "sapientia"
is (1) a gift of the Holy Ghost that is comnscted with
mystickl experience (patiens divina) and (2) within the
tatural order, Aristotle's Metaphysics.

Accordingly, T am quite ready to grant that this view has
a golid foundation in tradition,

However, in Aquinas, while there is a distinction
between natural and supernatural, betvieen reason and faith,
there is no separation, The Thomist distinction was
followed four centuries later by the Cartesian separation,
It is within the context of that separation, writhin the
context of subsequent condemnations of fideism and of

‘traditionalism, within the ocontext of our own Anglo-Saxon

cultural traditions, that we have to operate,

For such ard many other reasong, I have endeavored
in "Insight" to work out a genstic account of sapientia,
an "ageensio mentis per intelligibile et verum ad ens,"

Hence, in the fourth lecture, I sought the foundations
of logic in the subjectl!s personal appropriation of his own
empirical, intellectual, and rational consciousness; on this
view the foundations of logic are by identity the solution
of the epistemological problem, the foundations of metaphysics,
the foundations of ethics, and the foundations of natural
theologye

vt ety e Rt 3
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24 Is Scholastic thought to be cast in the form of
an axiomatic system?

There certainly exists a conception of Schoiaaticiam-":fu
as a deductive system,

Fhilosophy is the deduction of necessary conclusions
from gelf-svident principles,

Theology is the deduction of further conclusions from
the Word of God with (or without) the help of the self-
evident principles of natural reason,

However, this view is more easily substantiated by
appsaling to Scotus than to Aquinas, and more by appealing
to Aquinas! gtatements (which ons interprets in the light
of one's ovn deductivist horizon ) than from Aquinas!
practice,

I think it useful to distinguish (1) non-empirical,
(2) empirical, and (3) comprshensive types of inquiry.

(1) In the non-empirical type there is little appeal to
concrete matters of fact, Such is mathematics, and it
is markedly a deductive science,

Note, however, that this deductive aspect is coupled
with a constructive aspect, Mthematics starts from elements
(geometrical entities, numbers, etc.) and out of these
simpler and prior objects congtructs ever more complex
objectse And it is precisely this constructive aspect that
makes the deductive aspect possible. Because x, y, 2, can
each ba constructed by beginning from a, b, ¢, it is possi-
ble to deduce the relations betwesn x, ¥y, Ze

(2} In the empirical type of inquiry, there is a twofold
novement,

First, there is the movement from the priora quoad nos
to the priora quead se: this is represented by any history
of the origins and development of physics, chemistry, biology;
all along the line the decisive factor is the sensible matter
of facte

Secondly, however, there is the opposite movement from the
priora quoad se to the priora quoad nos: this is represented
by the textboolt of physics or chemistry, in which one begins
from lawe and systems and proceeds deductively towards the
concrete and complex.

Note that neither the non-empirical deduction nor the
smpirical deduction occurs within a single plane.

ML seems to have shown that a mathematical IF has to be,
not a single deduction from a single set of premisses, but
rather a series of lewels each with more comprshensive pre-
misses and its own deductive expansion; where, observe, the
series of levels is open, so that there is no top level,

o)
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Again, the history of physics, chemistry, biology has
been the history of a guccession of higher viewpoints, where
on each later viewpoint the premisses of the deduction have
baen different, Einstein includes Mewton as a limiting case,
but Einsteints premisses were beyond Newton!s ken.

(3) Philosophy and theology are inquiries of the comprehensive
typet they are concerned, each in its owm way, with everyihing,

Now if a philosophy is to include a philosophy of scisnce,
while the sciences are open, developing, changing, then the
possibility of its being fixed is that 1t have the fixity, not
of a monolith, but of a form that admits variable contentse

In other words, such a philosophy has t¢ be an invarianmt
structure in which the structured elements are free to change.

Hence, in "Insight" the structure of the knowing subject
(a concrete unity of experiencing, understanding, judging) is
shown to be invariant (not subject to revision) and to imply
a corresponding invariant structure {(potency, form, act) in
the proporticnate object of our knowledge, Where the philosopher
knors that there are forms but the various departments of science
investigate what the forms ares

Is philosophy so conceived to be cast in axiomatic form?
I do not think it impossible, I do not think it to be very
uvgeful, bacause philosophy is not constructive afier the fashion
of mathematics, and because the real issuss in philosophy do
not lie in draving conclusiong but in the subjective intellectual
development that is the "ascensio mentis per intelligibile et
verunm in engt,

Traditionally, Scholasticism is not a deduction from a single,
limited, well-defined set of principles: it is a sequence of thesew
that are based on deductive arguments, with the premisses of the
arguments coming from all over the mape

Examine sy manual of philosophy and you will find this to be
850e . ..

Make a logical analysis of the treatment of "soul' in Aquinas!
Contra Gentiles, II, about chap, 48 to 9L,

Je Does ML eliminate “existence'"?

See for nunaced discussion of "qantifiers", J. Dopp, la noticen
dtesixtence dans la logique moderne, Proceedings, Amsterdam 1948,

PPe 735“739-

For a defence of what amounts to the prorosition, "Existential
propositions do not exist¥, see G. Ryle's paper "Systematically
Misleading Expresgions", originally published in Mind about 1938-39,
and reprinted in A.G.Ns. Flew, Logic and Language, First Series, Oxford,
Blackwell, 1952.

-
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The answer to this question is dependent on what one happens to
mean by "existence". .

T mean what is known through grasping the virtually unconditioned
in a concrete judgment of fact; it is what is lmown by the "yes", tle
"ig", in a concrete judgment.

On the whole, "existence" in this sense is beyond the horizen not
only of mathematical loglcians, logical positivists, but also of
so-called existentialists.

On the other hand, Mexistence" in this sense can be shown o be
adnitted implicitly by anyone that claims an ML to possess a refer-
ence to anything that happens to be.

4+ Does an ML eldminate substance?

An ML makes it possible to do an enormous amount of logic without
raising any question of substance, and so for this reasen it is
welcomed by many.

Again, in Aristotle's day, explanatory science barely existed,
and 8o in Aristotle and in those dependent on him for their notion
of seience, there is insufficient stress on the significance of re-
lational structures in science.

Thirdly, one can do mathematics without a notion of substance,

Fourthly, one camot dispense with the notion of substance in
any science that is not only descriptive but also explanatory, as
is shown in Insight.

Fifthly, "substance" is an ambivalent term: it can mean the
reality that is an intelligible unity-identity-whole (in spatio-
temporal difference); it can also be used to denote the "already out
there now real" of gpontaneous extroverted animal consciousness.
This basic ambiguity rises from differences in the attitude, orient-
ation, degree of ek-sistence, of the subject; and so it is an
extremely difficult problem in philosophy.

5, What is relation of ML to (1) Logical Atomism, and (2) Logical
Poslitivism?

See J«0.Urmson, Philosophical Analysis: Its Development between
the two World Wars, Oxford Clarendon 1956 A brief exact illuminat-
ing and cogent work.

Logical Atomism was the hope that a complete and satisfactory
philosoply could be constructed by proceeding from the MLS of Prin-
cipa Mathematica, substituting ordinary words for the variables in
the MLS, and showing that apart from the connectives supplied by the
MLS nothing was needed but atomic experiences of the type, "red here now',

Logical Positivism proceeds from a division of possible propositions
based upon MLS.

A proposition may be true independently of the truth or falsity of
its variables, e.g., EANpaCpq, and it is named a tautology; it is
simply a circular combination of functors.

A proposition may be false independently of the truth or falsity
of its variables, e.g., ENpp; it is contradictory.

A proposition may be true or false according to the truth or falsity
of one or more of its variables, e.g., Kpq is true if both p and q are
true, A pq is true provided not both p and g are false, etcs BSuch a
proposition needs some extra-logical means of verification.

Hence, propositions are either tautologies (mere circular combin-
ations of words) or they are ampirically verifiable. Only in the
latter case have they much in the way of meaning. The crucial problem
of IP was to find a verifiable verification principle.
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