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THE GENERAL CHARACTER OF MATHEMATICAL LOGIC
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A, Desoriptive Approach

Bo Analytie Approach

Ao Descriptive Avproash

1, Traditlonally loglc has “bean concerned with terms, propositions,
inferences) the Investigation of deductive systems has been
condldered too complex to ho attempted.

The &rlginal and valuable sontribution of mathsmatical logic
(henceforth ML) has been the study of deductive systems as wholes
posgessing determinate properties.

Thug; given any apparently suitable set of definitions,
postulates, rules of derivation, one may ask what will
result; in partieulsr, ono may consider:

The problem of echorence: can both asides of a contradiction
be deduced?

The problem of complebensss: is there some relevant
proposltion that can be nelther proved nor disproved?

The decislon problem: 1s there some subomatic procedure
for golving all problems that arise wl thin the proposed
gystem?

2o This Investigation has been ¢ losely linked with mathematiecse

Advantage of concrets and easily controlled question, How much
mathematics can be dedused from what basia?

- Again, since mathematles i3 deductive; the question of possibdle
- deductive asystems ineludes the question of possible mathematleal
systems} hence; ML becomes mathematics at the most general level,

Finally, at the boginning of this century msthemsticlans were
concerned with legitimacy of an axiom of choice in set theory
and with paradoxes lnvolved in the notion of the set of all sets;
the Bourbakl group Illusirute the waning of this concern wh ichy
however, 1s only one aspect of the link between ML and

- mathematicas ' : _ -
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‘e 3¢ The investlgation has been symbolic and technical, ﬂ

It has been symbollc becauvss, lnasmuch ag a symbolism possesses
determinate characteristics, 1t becomes possible to envisage the
totality of pessible deductive chalns resting on a given bagis.

It has been technlcal in the sense that the only permissible symbols,
operatlons, changes of order, omissions, substibutions, additliona,
occur in accord with explicitly staied rulesn,

The significance of this combination of the gymbolic md the
technlcoal is an objectificatlon of mind and a consequent independence
of any particular mind,

Illustrate by Euclidts luck of rigor and of nacessity.

Illustrate by process of taking square root.

Recall great strides of XI{th eentury mathematlcs through
eliminotion of goometrizal intuitlon in ecslculus, through
Dedekindts definitlon ol resl number, Centorts synthesis in
theory of sbsiract mets. :

Value¢ unless all insights explicitly formulated In initlal axioms and
. rules; then

you will be wvnable to explolt all thelr virtualities,
you will operate wlth concealed presuppositions,
Jou may be engeged in selfl-conitradictory enterprise.

Note, however, that when ML is named ’formal? it ias this symbolic
and techuical character that is meant; hence imdeubung of
tformal! in name, Formal Loglo.

Again, noie pro-establisghed harmony betwesen this approach to
' logical issues and an empiricist, pragmatic mentality
recall Bo Malinowskl),

o The symbolicwtechnical scharacter of ML gives rise to problems unknowa
in soholastlic (eclassical) tradition.

When a scholastlc comes upon 3 diffieulty in his posl tion, he draws .
'_,..\ a distinetiono *

A symbolic technique cannot draw distinotions; distinctions ha¥e to

: be Included In Initlal definkfions; they are equivalent to the

o introduetion of a casual Insight, to the transition from one :
. logleal formalization (honceforth LF) to another,

Unless distinctions exeluded once deductive process has gtarted; one

1s dealing not with & single well-delfined LF hut with an undsfined

gorles of IFis.

Scholastics accept the principle of excluded middls, but their
acceptance does not mean that they waive the right to refuse
diajuctions; bto draw dlatinetions, to reformulate iasued.

ML either sccepits or rejectys exeluded middle, and on that basis
uy distingulishes different loglosl systems.

Note principle of excluded middle %$altes on quite different meaning
according as casual diatinedlons ars admitted or excluded,
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Besldes distinetions of conbtent, scholagtics have a retinue of
structural distincetlons, e.go re, wratione; exerclite, signate; rirst
and second Intentioni eto.

Structurel dlsgtinctlons appesr in ML as stratifled serles of
languagest l. objeet language

2, meta=languege ifor gyntex, for semantics,

3o meta~meta«languagasccuns

Scholastics employ anslogous terms.

In ML there emerge indefinitely large stratifications; eosg.
Churchfis gerlss of meanings for implication and quantifiecation,
Curryds for canonleity,

Wangis for seto

S, Pavadozes (Cretany reflective relation) have played a basic role in
develoiment of MLe

I think 1%t important not to view the paradozes as mere fallacies
that a few appodl te digtinctions wuld clesar awaye

Arlgtotelian logle wasm a defence of mind agalinst pretence of
gophistry, distinction of provof from persuvasion.

The techniques of scholastis tradition correapond to natural
dynamism of human mind,

But it 1s well to distlnguish sharply betwesn this nmatural dynamism
and the exact ides of rigomously deductlive system: else one will
operate in agcord with spontaneous dymamism md gimultanecusly
entertain the 1llusion that one is rigorously deductive.

Ageln, 1t 1la Ilmpossible to investigate the properties of rigorously
deductive gystem and admit distinetions to be introduced as need
arigses, for then one really is investigating series of LFis with

no clear idea of the seriss.

Bo _Analytlc Approach

1o General Character of Technlque

Pratechinicals graspy how o do it gpractical insightf and do
it yourselt (sequence of movements),

Movement towards technical: increasing accumulation of # insights
(applied sclence, enginsering, techniclans, skilled wrkers) and
increasingly detalled instructlons for executlons both
organizational (workers, foremen, supervisors, superintendents,cco
and mechanical (tools, machines, power-driven machines, automationje

Fundamentsl characterlistic of techniques

A highly complex process controlled throughout by practical
Intellligence,

but only fragmentary intelligence of total »rocess in any of the
Individuals engaged,

hence division of intellectual lsahor,

P —— .
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Symbolism as teshnique,
Pretechnical: mental avithmetic,

Technloal: plan of operations guided by ™ulese
One can learn and execute rvles without understanding why they works
henee take square root of 178l but not of NMDCCIXIV » Hencen

Economy of intelliggnce: one can do 1t equd ly well though one doss
not understand; aven lf one understands, one can do it without
any effort of intelllgence ar mere offortless routine.

Econony of reason: one doesg 1t not only withoutb undersgtanding vhat
one 1s doing but also without ralsing sny theoretical question
about corrsctness of procedure¢; a2ll that is necded is practical
chocking (have rules been observed? doess it work? )

Objectification of minds liberation from individual voarietlona
and aberrations; complete lrrelevance of VI gee it thia way, I am

- inclined to think, ote.'! The technique works Independently of eny

3o

particular mindy asg such, it provides completerLy transparent
communlicatione

Symbolism as model

NeBo We ere not using name, ‘model? in sense employed by
mathenaticlans or in ML, Sse A. Chwrech, Introduction to
Mathematical Iogle; po 325; and note L1513 or J. Ladriere,

Les limitations Internss des formslimmes, introductory chapter;
also P, Suppes, Introduction to Iogile, p. 253 o

Mathematiclan not only produces symbols bulb also percoives symbols
he produces; at once writer snd reader, speeker and heavrer,
Morsover, whlle anyone ¢an lock at symbols, mathematiclian looks
intelligently; he 1s intelligent perclpient, reader, heareri off,
Plato; Meno, anamneslis; Aristotle; De anima, forms grasped by mind
in lmzsges.

Symhollem ag model ls gymbolism ag potential object of intelllgence.

Distinguish: model and objects
Model: msensible mark, sequence of such nmerks,
Object: whait 1s concelved ag regult of lnsight into model,

Compare FEuclldean diagram gnd defined points, lines.
In analytic geometry, double model: 1., diesgram,
2. glgebralec gymbols} single
Objﬂetg asgs ctonlc,
In physics, double medel: 1, dlagram
2o symbolys ohjoctp 8oZo free fall,

Explicit and virtual elements in modoel,
Explicit: vhat is» epresented in diagrem, expressed ovartly in symbols,

Virtual: what is added to explielt model from awggeativensss cr

gymbols, feor familievity W th technique.




:

lto

5o

6o

Ro
Do

de

I «bu

Symboliam as both technique and model

The mathematiclan as agent and psrclplent; as speaker end hearer;
as writer and reader, offects transformation of symbols,

Translates problem into explielt model: virtuslities of model
suggest posaible sequence of changes} end reault is solution of
problem. Eogas, prove De Moivrets theorem.

Yote difference between thls procesz (in which many premises
suppressed) and what traditionally hes been meant by légical
analyslss

Isomorphism,

Consider: anslogy of proportioni prolonged anslogy of proportiong
note that it consists in similerity of relatlcrs and involves
independence of what are related,

Consider that the mame gymbolle technique can provide model for
objects inserles of isomorphic flelds.

Eogoy for algebrale, geometrical, vhysical relations.

Now glBobra, geomeiry, physies Include deductive processes; therelfore,
the same gymbolic technlique will provide a model for these logicsal
relatlons.

Genorally, therse ean be conutrueted symbollc techniques that serve
es nmodels for totsl range ox logleal relations.

Mathematical loglie (symbolic logle, loglstics) is the inveatigetion
of the fleld of logleal relationsg through the develofment of
gultable symbolic technlques.

Symbola: Russpell~Whitehead, lHilberdt. Pollish

Systeng: gee table of 13 sysiems in appendix to A.Ne. Prior,
Formal Logile¢, Clarendon Press, 1955,

Add combinatory logle, outlined by R. Foys, La techniaue de la
logique coumbinatoire, RPL hhil?hé% 71033 237-270

Noto plurality of aystems (very sumnrarily)

Classieal Fropositional Caleulus w rked out differently by Russell;
Hilbert, Lukaslewicz, et 2ll.

Lewls modal systems: add strict implleation

Intultionistie: omit execluded middle

Three=valued: admit third slternative to falss and true.

In genersl: one can have any type of logle ons wishes, and ocne oan

construet any symboliasm one plesges to attain more readlly a specilfic

objectlve, e.ge 8ll rules of substitution of form P1a=q&aQi

The obvious question. '

"o sum this all upo The cholee of langvages 1s iiself a prodblem
that cammot be golved lingulstically by only by mme non-linguistic
mothodo™ Lo 0o Ketgoll, "Ontology and the Choice of Languages,®
Proseedings XI Internate. Corg, Phllc, Brussels 1953, XIV, 32a
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