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Viathemauics aneraiamimeMisENNSie LY
OIHIRELISHICS

+ Since antiguity: arcertaintparallelismBERVEECRNHIE
alphabet, Its combinatory pewWerR R aRthimErE
formalisms has beenr evident: Iius the iRciantSEhoIaRs
who investigated the poeticimeterst o Vedic Chants
studied the syllable structureranal thie combinaitonial
pattern of short and leng syllables givenrailiiieroian
syllables (cf. the classical work: Chanadaisastrarisy.
Pingula; 200 BC).

+ In the same period (exact dates: are not know)rPanimi
concentrated the grammatical knowledge erRrSamnskEItin
a grammar format consisting| in a list eiF VEery: SHoKt
rules (almost 4000), which was se Welll erganized gt
it was used for centuries as the canon of lInguUIstic
knowledge and was so explicit that it alloewed ther great

advances of comparative linguistics in the; 19th
century.




e arChEWPES DI EIcmel

+ [he grammar o Paniniwashconsicdered anNceaINe;
grammarr writing by Bloemiield; theNetRecingNaties
off American linguistics, Whorhad prepesediar
axiomatic system ofi gramimatical tErFmSHRNICZENEA
set of postulates fior the Science o Language) ana
reviewed a book on Panini and Candira sl S2os

+ Another-more; philosophical CUFfeEntt Wash CONCELNET
by the logics underlying both ot thinking and el
language. Based on Aristotelian and Renaissance
thinkers the "Grammaire generale et raisonnee” (A
General and Rational Grammar) of Port Reyal (Cr
Arnauld and Lancelot, 1660) developed the idea that
basic logical schemata underlie human: rationality:



PhllesepRIcalyANGHYAIEENIEEEIS

- Chomsk?/ (1966) sees these authors as tHe PRECURSOSICIRISIOW
“rational” grammar:. e aspect off thinKing ISHIOWEVERTECUCECNY,
Chomsky to hierarchical patterns (phkasestructures)rand
transformations based onlthe INtUten el the SpEaKErR aloel:
grammaticality and synenymy: /. amblguitys

+ Other followers' of al rationalf gramimar Were themodels propPesEd
by Montague (1970), and Barwise; 8iPerry (L 98E) e prograii
they followed may: be referred to phllosophlcal trenas IRt the \Vienna
circle, e.g., to Carnap’s “Logische; Syntax™ (11954 Nke they stalt
from advanced Ioglcal calculi’ (e.g. intensienal logics):

+ The family of “cognitive semantics™ proposeadr by Fillimere;
Langacker, Lakof and Talmy link: cognitiver capacities (perceptlon
motor- control memory, imagination)) systematically witin
grammatical features, In| contraposition to Chomsky, LLakoff:
dismisses formal languages (inc udlng legics) as tools o gramimear:
writing and starts from a kind' of “naturaillf logic™ or firomficlk=
theories of the mind.



[DesclipliveniamemencaifgiemciSNISEis)

+ For Zellig Harristianguage phenemenarcontalntalEa ey,
features like discrete;, lineal organizationyrcomisinational
power, and restrictions i thisk pewWelr, WhlChHNasSKkiiiora
mathematical treatment: As Glramimar WaSHOIHas
primarily: concerned withr ferms: (pheneleaicaly
morphologicall, syntactic, and textuald, thelFcontextsiana
the operations off replacement and transiormaticnteiMineEal:
order, algebra was the best cholce; as basic terlNiR
“mathematical linguistics™.

+ Similar to'Bloomfield (under the Impact off DENaVIOURISE
psychology) he considered meaning as net aCcessisle to
scientific‘methods and as a consequence al fiermal treatmenit
of meaning seemed to be devoid of scientifiic INterest:

+ Chomsky has at least partially followed this fermalist
tradition, insofar as a semantic interpretation is ey,
attached to the basic syntactic device.



The “morphelegicalFbgIEARERE
em

+ The epistemological backgroundr o RENENINOMINS POIRCERE'S
philosephy: off SCIENCES and MathEmatics anEMISHEES NG
gualitative analysis. TThis ldea had come-UprWhERNEDECITIE
obvious that one may: write dewn diffferentiaifequations
capturing the dynamics off al large system (Che URIVERSE Gl
Laplace’s formula of the worla),rbut thatitisrnormaliyAnoE
possible to solve a system off stichl equationsiwithrspatiaifane
temporal dynamics. One can, hoWeVer, Speciiiy majel
characteristics of these systems suchl as the type 6
singularities which show-up. Under special conditionsione
may find attractors, i.e., stable; states te; WhICh many.
process lines converge. This led te theories about structiiel
stability. Many basic systems, cf. the damped penduliim

may be reduced to rather simple gradient dynamics with a
point-attractor.



FanglaeeraneNnepeneEERESIS

+ Since the 605, iemstoedNn an exchiancEreiNEEss
with the British bielogist\Waddingtentandiieraezpted
the idea of a morphogeneticiieldrterthemathematical
tools he had helped: tordevelopr (e got theFelds
medall for mathematics iR 1958 SUChNMOEPNOTERELIE
fields are typicall for embryogenesis:

+ Thom expanded thisH bioclogical cCoNCEPE toNlanguage
which he understood as a collectiverorganismp(@rviemw
also prominent in 19th centur?; gramimais)s NS
article: “ldnguistics as a morphelegical aisciplines
(1974) heeven postulates that morphoeleeiciPRNCIPIES
operative in nature (physics, chemistry, bicleay)
become even clearer and better visible iR nigher
organisations, e.g., language.




e CaleSiieRINEICONBYEISY.

TThe more immediater CONtroVErsY: CONCErNECrtherpopUlarised
applications off Zeeman: (Mmalniy theoSENRNEhE G BIBIRNG
psychology and socielegy): AS many teiencErsi iR ZEETIENn
contributed to this contreVversy, Its resultsiremalRnEC OpER:

TThe epistemologicall poesition ol oM Ed torarCONtROVERSYAGN
the aims ofi science and the mEexrts o dualitativens:
guantitative models.

AS a general consequence many. ofi the contributionNSs o)
Zeeman to physics, theoretical bDielogy, EConemicEs)
neurology.were soon recognized as standard teEChnIgUEST o}
modelling or precursors of'standard medels, WhHEreasris

applications to psychoelogy and sociology: remalned
controversial.

Thom's very radical revitalization off “Naturphiliesephie S Was
further developed by Petitot and redefined IR’ the context o
Husserl’s phenomenology and! Kant's critigue; o reason: (i

Petitot, 1992).



OierglenaliiplayerSsRiENEl s

+ As a side-effiect oif the catastiopheErControVERSYAIISY EFE0
other schools o dymaamic medellinewWchriacaraisora
transdisciplinary. Scope off applicationrtookstheeaek

+ Prigogine and Nicolis: Studiesyon ComplexityansNatlreliie
Brussels Schoeoll developed relevant moedelshinrhman
geography: and animal communication. e mothiErcISCIpIRE
of these contributions; isichemistry: (Prigeginergot the neble
price of chemistry in 1977). Prigogine and  StenReErs (98,
gave an epistemological evaluation o thisfendeavoui::

+ Haken, Weidlich, Kelso a.o., developed therdea oiFseli=
organization in coordinated systems; Haken combiREarthe
catastropheitheoretic contributions With stechastic
processes. The basic idea is that of “slaving parameters:
which govern the behaviour of large systems wWith many;
subsystems. The mother discipline of Haken is physics (Reis
a specialist of laser-physics). A series off congresses applied
these ideas to many disciplines including psychology: and
linguistics (cf. Haken und Stadler, 1989()9.
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VieIplhegERecCH pAMEISHIA
l2nguEge

We may distinﬁuish tWe, basiic Ievelshnrtherorganizatiere)
language. They correspond torclassicaltevelsiiike
phonetics/phonoelogy: VEersus moerphology/symntaxse
presume that they mirror subsequenit Stagesiin the
evolution of language:

+ The dynamics of perception and production ol send
patterns. They could have evelved sfter 4 millieraryears aee
with the.species Australopithecus), whe livediin the
savannah 0f East-Africa and already: hadr tpright
locomotion.

+ The dynamics of predication and phrasall patterns: ey,
could have evolved with) the Homo: erectus/erdaster
(starting 2 million years ago) and would haverreached
completion with the species Homo sapiens. A cognitive
precursor of language may be recognized: in tool
manufacturing and art. (2 my BP or 700 ky: BP; ¢
Wildgen, 2004).
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SemaniiccenmpesiieRraneElGSEMATIIES

Consider a noumn, €.g., “Squake s ai acjechVeE e cColouiy
e.d., red®; and alpresent participlelerg moMIREs

+ How does the; brain compose: al ieacFNOURMGEERHNNGRtOe
form with twor satellites referring te colour ana meHonR?:

+ One distinguishes three major areastior Sense relaten
information: the visual system (StidiVided interthe
areas V1 ... V5), the occipital areas) anartherpanecal
ones. The major binding process IS ONE: of tEmporal
synchronization of assemblies, Which fierm WhGIES
(gestalts) from parts, and desynchrenisation), Wihlch
distinguishes figure and ground. The synchronizationre
two perceived stimuli can be measured in the Gamiimar
band (30-70 Hz) and the Beta-band (15-20 Hz) oifan
EEG. The fronto-parietal centres select features: that
are then passed on to working memory and planning.
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+ Compesition s t Jeref orEeNn pRREIPRIE
characterized Dy ther dynamiciseNaViour=o):
cell assembliestin alifierenpPalitSEeirtiENSEIT
and ther relevant braipFieatlrEs arestie
synchrony: and asynchreny: Gt iing InstES
assemblies.

+ Further research hasi shewn that meEmpR/Aand
top-down processes in recognition gnd
proce551hg show: similar mechanisms: e
coding of compositional ef;e/ctw tNErETorE;
rather dynamic and temporal than staticand
spatial.



ComplexiyesiiCinRs

+ The valence resthction (tersyinSpeciaiNcasEsS ) NmaNAlinG
a NeurodynamicrerormulationiiFtheattentonal
piftrcations show! tepeleglcalMtEsthICHORNS ComPalabIENG
these iInherent in' elementary, CaltasStiePpIESs

+ Teisman (1999; 108) fiormulates stichrresthcteRsIIiNthE
binding-by-synchreny: hypoethesis) alserprevidessa
plausible reason for the attentieRal i el areuncNGUI:
objects that Is widely: elaserved IR ther PERCERLIGRINGINIIE]
displays and in studies; off vistual Woerking memeR/ iiie
different firing rates that cani e easily/ dischminatee on e
background of Inherent neise and acecidental SynchrenRIEs
may set a low limit to the number oif GlJects! that Cant e
simultaneously beund.™

+ Because valence patterns lie beyond therclurrent
experimental reach of neurologicall eXperiments), the
plausibility of dynamic semantics must still rely: enra
rough isomorphism between patterns ini the realfweorla
éphysical process patterns) and linguistic forms

sentences in different languages).
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ArerthereermaistnversalsSteeyine
l2ng UageranereiiEIRsSy i OlCH OIS

Historically: several claims eifthe type URIVERSaISH=E
mathematical lawsrhave DEEn O SEREENFthENEaIITING
music and visuall art. Fhts musical ratios SEEMECNEO
correspond to rational AUMIDErS. For SOME tIMENNNGREEK
antiquity irrational numbers lilike the reet et 2 sEemearto il
outside a canon of beauty: and regularitys ey are)
however, omnipresent, €.d., in the hYypotenUse oif ar squiake
V\rl]ith thle s%ngth one. Iffwe apply:Pythiaderasiawiitiies
the value

wn - Nel

In a critical‘'move against the " rationality o PYiihiageras)

irrational ratios were considered as aestheticiideals. e
“most irrational proportion™ (it is/ very. difficult te
approximate @ by rational numbers)iis the so: callear golden
ratio”: (¢ = 1.6180339887498948482...) . It was calleala
“divine proportion” by Luca Pacioli (1445—151'7). It may: be
approximated by a numerical series called the Fibonacci-
series (Fibonacci’s Liber Abaci 1202)
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ChHEMSKYSHOIMEINURIVESAISIO)
S\/ilelX

1.  The linear transition rule, Whlchrwithrevery/ appiication
(transition between: twoer states) ol therastiactiabitomaiten)
produces; a linguistic element (@ morpheme erwWerahraned
thus “writes down™ the  Sentence irom et torH g

2. The phrase structure mechanism WhlChNirst GENErateS
trees of categories (moethers—dalgnters, SIStERS) ana theEn
replaces pre-terminal categories gclassical WOKGE=CIESSES)
with concrete morphemes and Werds), thus; producing
chainsoff morphemes; and sentencess (oY, prejection)s

3. The transtormationall mechanism wWhich takes suich
structures as produced in (19) as IMpUt andfrearraneEes
them. In early versions the input was called deep=
structure, the output surface-structure (Later D= and S-
structure).

Chomsky (1957) argues that (a) is insufficient and all
?r?mmars of human languages must be bullt using (D) and
C

16



Chenisky/ compercis]EnVitiTNNBI)

+ In Chomsky s Minimalist Progiam (L SSs) itimanpanegiege
capacity IS Seen ast a perfectidevicerwithrderormationsraie
only to the adaptation torthe sensery: o COLE These
deformations; are what is |efit ireom HarHs S idEaro;
transfiormation. What remainsiisimainiys s merpReIoEY,

checkln%of features) and 6- theorY (GssigRImERt GIRSEmERLIE
roles)” (ibidem: 222? Semanticl rele coniiglirations ares,
however, the equivalent off Valence patterns desCHIEn i
catastrophe theoretical semantics (iR Wildgen 1952

+ There is an epistemological nelgnbourioed  DEWEER
Chomsky and Thom. Instéad offalgebraicl rules NN CRORISKYS
view of language, topologico-dynamic archetypes akne
proposed by Thom, Inl the style off mathematicalrPlatenicisi
(i.e., there is a detached world of ideas outside euUI realmror
knowledge which contains the true Iaws of the WOrd), Siem
argues that the morphologies derivable via catastrophe
theory are unlversal structures valid for nature and man
(including man’s cultural world).

17



How relevant Is mathematics for
lgkejbiisicie nrieelel eytfilelinie) 7

Apply any: mathematics, y/oul can. IR thisi CaselmathEmatiCs ahe
considered asl a universal tool for medelFBuilcineNNCEPERNEERE
from the discipline or phenemenon In question: iNENRtoCUCHER
to mathematical linguistics by Huley: (T9SCHFCOmES ClIeSE tOrEE
position. This seems to be the most REUtral position, PEENE
neglects the fact that historically: geometrY, arithmetics, 106IEs,
algebra, and probapility: theory: Were developedinViews eiarelass
of problems which came up:inf diffierent contexts aneNRraliferent
domains of applications.

Language as a formal language. Montague's position (‘SEe the
title of his paper: “Englishras a formal language) s probably the
best representative. When Chomsky: (1957 188)) equalized
language with the finite or infinite set produced by, a dENEratIVE
grammar he took a similar view, although he very: quickly.
rejected Markov chains and statistical dynamics, and e alse
never considered continuous models or methods off gecmetry,
and topology. In fact, his mathematical education encompassed
only logics and basic automata theory.

18



Language: contains) (Implicith)smathemeticss ZeIgREaRES
aSSUMES that Ian?uage cContaInsSHtSr oWRNREZIEREHEEENNICHINGS
the major toel e linguists: ButimplicithAthis natiial
metalanguage shiares fieatlifes Withrpartsoimathematcsiane
allows the application off these mathematics, e ValleroiRthe
application depends onlitsi natuiralRess) IFex CRtherequiValEnece
petween mathematicsi and the natlral metalangliagENVENtSE
when we speak about language: As a CORSEqUERCER CRIN aVERY.
Specific choice off mathematical concepLs maybe applicanin
linguistics (cf. Harris, 1991 ).

Mathematics is applied! cognitive semantics. Einall\ enercould
argue that the cognitive content off mathematics dEPENGSIORNEHE
semantics\of natural language, I.e., Werneearan analy/sisror:
mathematics in terms: off cognitive semantics, e.d)., ot ILakoiiFs
theory of conceptual metaphors! in order ter judge thel relevance
of ‘mathematics. In this case linguistic analysis may: be appliedkto
mathematics but not vice-versa (cf. Lakoifrand Nunez, 2000))
and the “objectivistic” paradigm in linguistics mUSt BENEJected
(cf. Lakoff, 1987).

19



AR IRtegianV eI eV eioR oS ECNI)/
(CASS|IEr

+ In the; field off “symbolic ierms magicalrans
mythical thinking arer considerearasi the bas)ic
level, at which formi (signifiant) and meanine
(signifie) are not yet distinguished: e nameE o
the God (or spirit) is directly: relateartortherGoa
(spirit); If you use the name, the Gead s called
forward and must appear. In seme relgiensitis
therefore not allowed to spell the name e Goed as
this would force God. Hoely scriptures,are
interpreted as written by God (Via the hand off
some prophet); their form and meaning Is} fixed
for eternity (in a sense they are not lInguistic
expressions in the normal sense).

20)



+ he mythicall semanticsiareNatnerNiticRtiEn
discreterand tansitions betWEERFCatE g OIESIahE
easy’ as Iif NoTrentIErS eExXIStea M EAIMBEPROSES
petween humans, animals, pPlaRtsi e stORES ahe
simple. Sentences may NaVermany aiifErent
meanings related toer differentlevels o
interpretations andl seme ol these meaniingsimay,
be hidden and omnly: acCesSIPIE; ter PHESTES OF
Initiated persons;, Who: arée Net allewed terteach
these meanings to non Initiated persens. Iils
this code is closed and dees’ only: tnielaNRrspecial
cult-actions or in situations of trance, Where: a
kind of communication beyend language
(glossolalia or the speakingrin-tengues) appeEaLsk
In a recent study one of the observed Weoemen
said: “You‘re not really out off control. BUt you
have no control over what's happening. Youre
just flowing®.

21



+ In spekenand eEven mereNnmWiHttERNanelagEerthe
separation’ efffermancdimeEanREN S IMUCHNCIESRE)
and in situations’ el multiineualifcomimunicatiern
the arbitrariness; of the relationrvetWeenNoKi
and meaning Isi becoming obVIieUSs and consEIouS
for all' speakers. In WrtiRe, praxisithie
discretizations’ off Woerdsiand the comipinatoral
nature of word- amnd Sentence; iorMatioN DECOIMES
accessible to consciousness; Partialiyitis a
product of the writing technigue and NoE prmaEiy,
a feature of natural languages; this means that
with the invention of writing a culturalFblitrcation
between spoken and written langtiages took:
place and the correspondent languagde awareness
due to writing began to dominate lInguistic
theorizing.

22



The phase o puiENnEARNEE

+ Finally: with' the rise ol mathematiCsSNIENCICNIIEY
be considered as a first climay)r the Stageno);
“pure meaninc];” (Cassirer: "reine Bedeutunclg”) IS
reached. Ideally the arbitrariness; o natlra
languages is overcome: anarar tniversaiflangieage
IS created which' refillects perfectly: the architectire
of thinking hidden by linguistic fiorms: IRIsHsia
dream:articulated by many: authors iR the 1 7:th
century, when the global language ol ertiaition)
Lating, was replaced by natienal langtages: Poxkt
Royal logics were announced: as anfartior thinking
and Leibniz formulated his “Characteristica
universalis™ which was not only conceivedras a
universal tool for the expression off knowleddge;, It
should even allow the finding of new: knewledge.

23



ReStrcClieRs G thelRIVESAlI I PUERHESS:
et legIcSIaneNmaiERaES

Aristotelian logics and syllegistic anc tersemeErextentall
modern logical calculif are basedl onreEREraliZatieRre)
existing languades, mostiy: [ndorEUPREanaNgUEEES:
This criticisms was: put: ferward: by: Benjamint Cee\VINoH:
who fiormulated! the Rypotheses et linguisticrrelatiVisiik
Our thinking is shaped! by our languages

Many. fields off mathematics are linkea te speciaiNiElasho:
problem-solving which occurred at SPEecIiic StalGEs o
cultural evolution, e.g. the measurement of land e the
construction o pyramids: in E[gypt, the exact description
of the sky and of astrologicalf situations iR Mesepetamia)
the calculation of the calendar in many reIicf;ions (Glseiin
Maya calendars). The historical Unfelding 6
mathematical knowledge has therefore; followed rathier
specific cultural developments after the Neolithic
revolution.

24



Mathematics (@sHanguages)asrtoNErCoNERUERENVIGH
AUmMan cognitive cafpacities; tHErREoRE thEYAahENElatiVE o
the genetic outitheff ol SpECIES) OthERSPECIESAVItING
different cognitive; profile willsthereioreave aliiehent
mathematics, In thls sense mathiematcs cahotand
should not: be universals BUutithey: arerneIthEfaraihect
outflow: off these capacities as LakoiiFancd - NUREZ((Z0010)
make us believe. As sheown in ((2) the CONtEXE O VENRY,
specific cultural innevations: triiggers andishapes the
development off mathematics:

The cognitive outfit of humans: (Mminimaller average
outfit) is itselff not homogeneous DECaUSE diffierent:
capacities have evolved at very: diffferent: evoltitionary,
stages. Thus perceptual and moter capacitiesianartiie
corresponding facilities of spatial orientation have
evolved very early (after the Cambrian evelution: SO0 my,
ago), specific auditory and phonatoery Capacities: of
humans probably evolved during the last feur millien
years and the capacities off lexical networks and quick
syntactic processes could have evolved in the time bDefore
the speciation of modern humans (after 500.000y: BP):

25



QU IVPBIIESIS

+ Insoefar our cognitive capaCitiestare arinEre)
evolutionary: patch-work: this shetldialsersertRuEN o
languages and mathematicsy OUIVPOEHESISNS
therefore: "Pure™ meanings: beyondrcegnitive
restrictions specific for oul species anarbeyvend cultiral
relativity are an intellectual ilitsien; e ant titopiasiiis
utopia has been cultivated since the 1 7th centliR/ and
reached a climax around 1900 withr Frege, the Vienna
circle, the\ Principiar Mathematica™ by Whitenead ana
Russell and Neurath’s program of a universal
encyclopaedia of knowledge.

+ [If this is true the guestion remains, Why: moedern
mathematics were so globally efficient as al Basis off
modern technologies and compuUter sciences and: thitis
more universal than languages.

26



Major diffferfenCest ol itincChieneliyAsSEciaNiTnaig
evollienan/ peErsSpPEcuVE

+ Now, if lithic technoelogies are therbaseliner o thersymbelicN o
“technology”, than this baseline st muchreariEr thanprthe
emergence off language anal thereiere mpere staplie (Crmore
universal, i.e. less dependent on cultUralfdevelopments):
Moreover, its selection is controlled by, ther advVantadeNt eiVES ok
the survival of the individual and the group. IS evoltticnarny,
control is' not operative; Inl the same extent In' thie Case o
language which does rather serve communicationalfneEedsianais
very weekly bound to forces off survival. Tihistallows e a great
variability and a quick change, suchithat cultural effiectsiteEnd to
accumulate in languages.

+ Although mathematics is a rather' late culturallachievement It
has strong links to technologies which are deeply: reoted in
human evolution and controlled! by survival criteria (fitness
effects). This makes them less divergent and more uRiversal (or
convergent in time).

27



Mathematics

Species-typical
bodily/cognitive outfit

Selection of cognitive
features relevant for

_ Cognitive
mathematics

similarities

Selection of cognitive
features relevant for
language
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Mathematics

Cultural relativity/
specific needs in
cultural contexts

Selection of technological
solutions relevant for a
stage of cultural evolution

Cultural
similarities

Selection of communicative
solutions relevant for specific
societies and their coherence

29



ConsequenRcesinhe casSENfEERaECS e
appliedieNZIgUEGE

1. Both have'a bodiIK and cognitiveNouRcationRranG
are restricted! te ther Rtimanr SpECIES, e SEIECHoN
ol sub-components el MuMmantcegnItive
endowment is, NOWEVEr, diffierent. It ISt CleEar thiat
emotional/sexual, poetic/eEXpreSSIVE URNCHONS
which may be crucial in langliage are
underrepresented in mathematics. Both sy/mbelic
forms are hiﬂle apstract but mathematics
specialized the linguistic abstractionfin the
domains of geometry and algebray/ cCombinatorys
These differences remain, however, draduaifana
are not absolute, but the cognitive profiles oifbotn
symbolic forms are clearly different and-fave
become historically more and more mdependent
from one another.
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2. Both are; culturally relative it theN ke eiRealy,
mathematics ter techneleaiesN@ne Rerhaps
myth) makes themiless VariablEriiie
evolutionary: control o tEChNBIOGIESHNSISEHICHESR
(more narrow:) than in the case Bitlanguagesy
where many: different: Kinds off structhiral
organization may: Serve the salme NEeEs ok
communication. Therefere; i seme Kind eifless
culturally variable architecture beRndIanglagESs
Is the problem to be selved, mathematicsimay,
be helpful in the search for universalsh (It they,
are not the archive of such universals):

3. In a‘different sense languages are; (fitnctionaliy)
more universal than mathematics. EVery Auman
is able to learn one or more languages), bt
many humans have difficulties in learningl or
using mathematics. Language is the basic link off
the species and it guarantees its unity.
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Conclusion

+ The (Tfour) positiens entimeratedNirtheNElation
petween mathematics anargrammartmentioRned
earlierare insufficient. OnRe MUst CoNSIdERthE
intricate relation BetWeen! ther tWoersymielic
forms: language and mathematics inreraeEr terine
relevant ways to elucidate: one; formWIthr theNiel
of the other.

+ The basic dilemmal Is, however, thatIaneltacgens
an early acquired symbelic form WihlCh IS iR
majority sub-conscious andlits reconstruction
with the help off the highly conscious
mathematical tools isia dangerous eperation
involving the transfer from the subconscious) te
the conscious via a symbolic form Whichi IS
cognitively and functionally different.
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