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The presentation of linguistic Introduction
examples in the 1950s >We propose

- A modification of the official history of
generative linguistics

Charlotte Lindenbergh TABU--dag >We claim
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University of Groningen June 13, 2013 - That generative linguistics has its origins in

mathematical tradition
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Traditional history Traditional history
> Phrase Structure Grammar is a continuation of > Addition of Tomalin (2002, 2006)

Bloomfieldian constituency analysis
. Formalism (Hilbert, Carnap) started to have

> Chomsky’s generative linguistics is a impact on linguistic methodology in the
continuation of Harris’s structuralism 1920s (Bloomfield, Hjelmslev)

> Chomsky adopted the notion of transformation . Chomsky’s formalism was a continuation of
from Harris this

> Newmeyer (1980), Matthews (1993), Seuren (1998)
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Our modification

> Traditional view cannot explain shift in
numbering convention

> Hypothesis

.- Influence of mathematics is stronger than
assumed in traditional view
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Research design

> Presentation of example sentences
- Inline
- On separate lines
- On separate lines and numbered

> Linguistics
- Language
- Lingua

> Mathematics
. Annals of mathematics
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Research

> Area of investigation

. Numbering of examples in linguistics and in
formal sciences

> Expectation

- Linguistic numbering stems from
mathematical numbering
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Results Language
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= Number of articles B Articles with examples on seperate lines
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1959 1960 1961 1962

= Articles with numbered examples
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Traditional example sentences

> Z. S. Harris (1951). Methods in structural Linguistics

the beft), Thus it indicates the oveurrence of 2

NV (hur beat
NVP  (The Mar
NVPN (T
NVN  (We'll dmke al.}
NVo (Hein)*
NVl ( cam't I
NViPN  (The

Ul sarbt itutahs

above A, ete.) is of oo

relution (e

emten] by the vertical

we inadicated in the pro-

> C. F. Hockett (1939). Potawatomi syntax, In Language

the verb of the apparently subordinated clanse is entirely comparable
to that of the apparently major elause.
Pi-lde Pe-pgat *ips Pankenagn "e-ti-wtankwenal,  “Bo he went there
where the ants had their village."
Fe-je-pumaploat To Pravpon Pe-ki-wapmat Pamen Tediadnanat. ‘As hel
ran along, Raceoon, be saw a bechive hanging down.”
In the first example the seeond elsuse contains Pips “there’ and the

preverb 86 “there, where'; the latter gives it the subordi idea. In
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Traditional example sentences

> L. Bloomfield (1933). Language

Y "

Lril “female” On o r ha

> B. L. Whorf (1938). Some verbal categories of Hopi.

In Language

Qur relative clause with relative pronoun object is transrelative in
Hopi, since there is disparity of subject; e.g. ta-'gat mi? fiwg'-g ni'ma
‘the man whom I saw went home’ (‘man’, objective dependent on ‘my
seeing’, “he went home').  Hopi treats ‘man’ as the object of the seeing

propositions dressed in the same garb of English form, ‘the man that
I saw went home’ and ‘the man that saw me went home' will instantly
react with two completely dissimilar patterns: fa-'gat ni? tieg'-g ni'ma,
and laga nily tiwa"ge ni'ma.  Hopi also produces transrelative forms
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First numbered examples

> Y. Bar-Hillel (1953). A Quasi-arithmetical notation for
syntactic description. In Language

the fact that Jehn sleeps is connex in itself), since reducing fint 0 > to 8 we

would arrive at the derivative

4 n
(27 fal ®

from which no further derivation is possible, showing (by the fact that the lust

others, the following index-sequence is correlated (the use of the doable slant-
limve shoubd be sufficiently clear):

(10) o/l o/l/e/mll ofls] o
This has two derivatives:

(1 nfln] o/l n
(1 oflnl oflol//in/lnll  w

A derivative may, in its turn, have one or more derivatives, Thus, (11) has the
following as its only derivative:
(12 n/ln] B,
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First numbered examples

> R. Lees (1953). The basis of glottochronology. In
Language
This function is known as cu-squask, and it is given by:
1 (B — o)
o - }; e (10}
where the O, are & set of observations on the outeome of some experiment, and

> S. Saporta (1956). A note on Spanish semivowels. In

Lang uage
A similar analysia serves Lo establish the on-glide in bueno as /u/ and not fw/;
observe the followi ing pairs in the envi C.¥.

(4) fdeswesir/ [desvesir] deahuesar “to bone’ with /. swe.../
fdesubyoy [deswéio] desuello ‘skinning” with /..aué.../, or
Seudko/ [awéko] sueco ‘Swede’ with fmé.../
(&) fsdnweébos/ [stywtbos] som huevos ‘they are eggs' with /...nwé.../
Jednubos/ [sdnuébos] son nueos ‘they are new’ with /..oub../*
Again, phones with friction are assigned to fw/, those without to fu/; bueno is
like nuee, and must be lvzed as /budne/.
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After the 1950s

> Data Language

35
30
25
= Number of articles
20
u Articles with examples on
seperate lines
15
= Articles with numbered examples
10
5
0

1970 1980 2005
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First numbered examples

> N. Chomsky (1957). Syntactic structures

cqually nonsensical, but any speaker of English will
at only the former is grammatical.

(1} Coloriess green ideas sbeep Turiously.
(2) Furiowly sleep ideas green colorbess.

Similarly, there is no semantic reason to prefer (3) to (5) or (4)
o {6, but only (3) and (4) are grammatical sentences of English.
(3 have you a book on modern music?

(4) the book seems interesting.

() read you a book on modern music?

%) the child seems slecping.

5
delinition ol “grammati

examples suggest that any search for a semantically based
alness™ will be futile. We shall see, in fact,

Suppose, now, that we select an instance of (37§), i e., 0 terminal
siring such as
(38) ok = 5 = come,
which would give the kernel sentence “John comes™ by {I9ii),
Applied 10 (38}, T.,, yields
(39) Jaka — 5+ #'t — come.

But we specified that T, applies before (29ii), which has the effect
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®Number of articles

m Articles with formulas on seperate

lines
20
® Articles with numbered formulas
15
10
5
[ v .

1884 1900 1925 1950
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Example from Mathematics
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> Oliver, J. E. (1884). A projective relation among
infinitesimal elements. In Annals of Mathematics

So,if f, ... 4 and £y, .. &, be the arcas of the finitely-distant infini-
tesimal complanar triangles ARG, .. ASC and of the projections, and if
their constants my, = f, . (aréa A A A)*, my = ete, then

@ (2) e () e

So,if v, .00 and @, L. o be the volumes of tetrahedrons and of
their projections, then

o (s ()e
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Example from Physics

> Damkohler, G. (1935). Zur Theorie des festen Korpers
bei hohen Temperaturen mit besonderer
BeruUksichtigung der Temperaturabhangigkeit von C, In
Annalen der Physik

Ry . .
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formeln wesentlich komplizierter und uniibersichtlicher werden. Aus(8)
und (6) ergeben sich damit fir die innere Energie U sowie fiir C, die
Ausdriicke:

) U=F- T(%)us @,(7) +3NkT — 3Nk 120200

aT
In welcher Richtung C, bei hohen Temperaturen vom Dulong-
Petitschen Wert abweicht, hiingt also von ¢(T) ab. Es LBt sich

® 0,:3Nk{1_%(1156,q(1'))}.
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Example from Mathematics

> Albert, A. A. (1949). On right alternative algebras. In
Annals of Mathematics
Formula (3) may be written, in terms of right multiplications, as
{4) Roepr = Rty + BB

It may also be written as ylzz + 2z} = (yrle + (y2)z and hence, in terms of left
multiplications, as

h" Ty . .
(27 university of

(5 Ly = Ly + Ruly — Ly
In particular, we may take y = z in (5) and obtain the second of the relations
(6} Ra=Rl, L= Li+Rli= LR

The relation R,, = R is, of course, the right alternative postulate. Evidently

This proves formula (15) and implies that if ${1) is any polynomial then
(16) #(LILT = L) = $(L)R — Re(L.).

But then ER — RE, = 6(L, — L)(LI = L) = 0.
Lemma 7 implies that we may write any right alternative algebra ¥ with an|
il £ as the | Y Fum

(17) 8 = HER, + UE( - R.) + AT — EJR, + A - R — E.).
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Comparison of results

> Numbering of example sentences in
mathematics precedes numbering of example
sentences in linguistics

> Adoption of numbering convention is not
uniform across different fields and different
linguists
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Pattern

> First numbered examples

. Language 1953
- Bar-Hillel - A quasi-arithmetical notation for
syntactic description

- Cherry, Halle & Jakobson - Toward the logical
description of languages in their phonemic aspect

- Lees - The basis of glottochronology

. Journal of Symbolic Logic 1953
- Chomsky - Systems of syntactic analysis
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Pattern

> After the first numbered articles:

- Numbering convention is adopted by
Chomskyans (e.g. Stockwell, Saporta)

. After the 1960s numbering of examples
becomes the standard
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Pattern

> The numbering data indicates connections
between people and between different fields of
science

> It indicates a new strong connection between
the formal sciences and linguistics in the 1950s

3
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Bar-Hillel and Chomsky

> Close contact in the early 1950s

> Bar-Hillel was a pioneer in machine
translation
. Categorial grammar
. Finite-state grammar

> Chomsky opposed both in writing (but not
in style 2 numbered examples)
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Implications

> Origin of transformations

. ca. 1950: very common in mathematical logic
- two steps: generation + transformation

> Function in TGG

. addition to Phrase Structure Grammar
- to express purely linguistic generalizations
- to get clausal embedding (recursion)
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Conclusion

> The origin of transformational generative
grammar was influenced by the formal sciences
not only through post-Bloomfieldians, but also
directly

> Numbering conventions indicate a new impulse
of influence from the formal sciences in the
early 1950s

Lindenbergh & Zwart 2013

(27 university of
e / groningen

Chomsky’s contribution

> Convergence of mathematical logic (incl.
example numbering) and linguistics

L. Hjelmslev (1943). Prolegomena, p. 33

reen the logistic

I have pointed out certain obvious eeltions be
natelv these rela

& theory and the linguistic one. But unfor
Logistic languags theory has been carried out

ElE3AS SOOML COME to an end. L :
without any tegard to linguistics, and it is ohvious that logicians, while
constantly .I:;'|.||cir|.g about language, arc neglecting in a somewhat in-
wistic ;|'|.s'|',.rn:|<_'|| to language, Ihis

defensible way the tesules of the lin

has had a detrimental effect on Jogistic

1
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