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Triada hipotaktyczna: czes¢ 1

Niniejsza prezentacja zawiera tekst artykutu An axiom system for
hypotaxis, opublikowanego w 1981 roku w serii preprintéw Working Papers
of the Institute of Linguistics, Adam Mickiewicz University, Poznan.

v

W artykule podaje sie m.in. system aksjomatéw dla determinacyjnej teorii
jezyka, sformutowanej przez Profesora Jerzego Barnczerowskiego.
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Triada hipotaktyczna: czes¢ 1

System ten byt pézniej badany m.in. w nastepujacych pracach piszacego te
stowa:

o Grundideen der kombinatorischen Semantik. SAIS Arbeitsberichte,
Christian-Albrechts-Universitat, Kiel 1985, 133-152.
[Zobacz Dodatek 16.]

e Hiponimia. Wydawnictwo Naukowe UAM, Poznan 1991.
[Zobacz Dodatek 17.]

e Combinatory semantics. Wydawnictwo Naukowe UAM, Poznan 1993.

v

Ze wzgledu na duza objetos¢ pliku, zostat on podzielony na dwa fragmenty.
To jest drugi fragment.
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An axiom

16

4¢ and only 4f they belong to exactly the &
proper morphemes. Conse if x and y belong to tn; .;.. 1
oen they belong to exactly the suse morphomes md da(x) = )
imx) = Da(y). Axion 6 also implies that the following  de
:‘T ;x::;: “he function M8 ¢ LBX—=POGN) is defined  for
Sleteox by NBteqcxy = Mptel. | She set NBLX), s calied EntiEEREER
undle of the lex X. I

‘Proposition. No two different
e eeesses an Toct that e S0 of 411 pruper
phological dimensions is a maximally economical description of the af
tic structure of the lexical univer
4.10, Proposition. eq(x) = mp(x) for every x elex.

5. Hypotaxie
his section introduces the main syntactic concept of the work,
that of hypotaxis. As hypotaxis is defined by hyponymy, we get a B
tically based description of a part of syntax in this way.
5.1. Definition. For any actual syntagma x, let hpr(x) denote the o
sotual lex y such thet y Px and X hm y.
Definition 5.1 is correct by 3.3. :
5.2. Definition. hpt = {(x,y) : X,y €1ex a XUV €StE A ¥ = hp=(xuyh
relation hpt 1is called hypotaxis. If x hpt y, them x is called h

tactically and y is called 1y
Consider a few examples of English actual syntagmes in which  ac

lexes are comnected by the relation of hypotaxis. Here an arrow bet
actual lexes x and y means that x hpt y. i

*the oldest eon’ *1s running very quickly’
"the son’ 'is 3
toldest’ . +quickay®
*very’

’the suns raye meet’  'the big black cat is sleeping in the ‘l:b?

‘the raye’ ’the cat’

™

meet? BT i gy et

‘in the chairt
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An axiom system for hypotaxis

8 i
B for every uyv €exER)
b/ uhpt v
) 4
5 eq £(s) for every B €lex(x). ¥
hin the Eorrespimding hypotactical reduced tracs 85 jsonmorphic.  Mores
Svar, At Tollova £rom 5.3, snd 4.2, thAt weeh uomarpmm—equxnx.n,,?
~equivalence classes. i
clnes contains only & finite number of hed-equiva’s o
6.2, Definition, SIC = Stg/heq. Blements of the
» is a maxinal class of hypotactically  equi
other words, two actusl syntagmas belong
stinguishable witii Tespel

) npt £V

set 510

Ve gee that each syntagm
alent actusl syntagmas. In
the same syntagma if and only if they sre indi
%o hypotactical structure as well as to lexical content.
6.3. Definition. let the relation Hpt c1EX® be defined
eqex) Hpt ea(y) 1f and omly if x hpty for any X,y €lex:

The correctness of this definition follows from 5.4, The relstion
ie  counterpart of hypotaxis for lexes.

Any syntagua cen be sssociated a reduced tree in the following yays |
A is a syntagms, then consider a graph isomorvhic to any of the  redug
trees of Actusl syntagmas from A whose vertices are  eq-equival
classes of sctusl lexes occurring in those actusl syntagmas /the uniqui

25 follovs ’;

ness of this construction follows from 6.1, and 6.2./.

Using nypotactical structures determined on the set of lexes
trees associsted with syntagmas/ one can investigate local :
properties of complex expressions /for examole, hypotactical 0
hoods of lexes in hypotacticsl trees/ as vell as some global
in the lexicon /for example, Bypotactical categories of lexes e
by their occurrence in hyootacticsl eyntagmatic trees/.

Lineor structuree of actusl mesningful segments e determined by
mereologicel relation of precedence in time /cf. 3.79./. low, | we
show how to introduce linesr structures into sbetract complex exnressi
6.4. Definition. let C5' denote the free semigroup gemersted by KCH
i.e. VCE' is the set of oll finite strings of vocables /including |
empty string /. The symbol VCH, stands for the set of all !
sequences /ordered tuples/ of vocsbles. et us define  two | funct:
lin : Sgn—=V0B* and ln : Sgn—wiCH, by : i

a0 - ealx) eate) - eax)  In) = (eatxy 4ealx,) e sen x|
for xesgm, vhere vob(x) = {x,,xp0-a0 ) ana xg kg, for 1446
et un - alStg) ma Lo - nllk). For sy vasrie evon, |

= cE€Ili for some a,bevest, ¢) o S

X in o/, For any ,b€ VOB, we sny :::ch: :fﬁ(::b. sl /m’»‘&

eymbols » sbw b, if >nd only if b = cad for some :n:d ;’ B o

The concests introduced in 6ut. are well known frou wnthemeiient | 18

sy ety m mathematical L

itk Ve to present some generalizations of them, because i
7Y to have analogons of contexts for lexes which do mot
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An axiom system for hypotaxis

o {xeusx : (@0 a1t a —>1n () oo ad}
(a g ui—(n ()
of saax = { Al

L1

S netance "the cot’e AIEX, beca ‘the Dblack eat
for ine 3

-u:;n::: LIN. The 2ex ’for sure’ 1o an axample of continual 1-: :

nglish, It 1o not clear, whother the set of strictly discontinual lexes

in English ie non-empty. A
he next definition comnects linear structures  with hypotactical

/non-linear/ structures.

6.13. Definition. A string selin ls hypotactically ambiguous, if m“:x

are xy&Sts suwh that lin(x) = lin(y) =a and x heqy does | mot

hold /i.e. x and y do not belong to the same syntagma/.

A string 'they are flying planes’ 1is hypotactically ambiguous 7
can find two actusl syntagmss x and y such that  lin(x) = lin(y) =
« "they sre flying planes’ and x ad y are not hypotactically equiv-
alent, The reduced trees associated with the actual syntagmas in qun-ﬂft_!,‘,‘
are presented below : Ui

rthey? "they’
Aase? rare flying’
.mT.r *planes’
*f1ying®

One can investigate several structures determined by morphological
constructions introduced in section 2.
6.14. Definition. Let us define the relation me = LEX<Hph by X me
if and only if ZeMB(X). The set MC of all morphological categorie
e defined s follows : MO = {me<d>: OLC Mph},
Observe that for eny Ol CMph : moca> = (J {me<lEl: Tea}.
6.15. Proposition. {ea(x)} = M{ac"E : Zemp} for every  actual

lex xelex.
€16 Zropooition. mechph) =Ufne’E : ZeMpn} ~ Ufnc'E : Zemm) - |
= medmph> = LEX.

6.17. Proposition. For every morpholo i
7 gical dimension Ol €Dim,
{Be"Z XA} is @ partition or 1Ex. i .'?'

Me recsll that by s einilazity /tolerance/ relation we underatand .EE f

:-::m ¥aleh Ls reflexive and symmetric. An ordered pair consisein
o ;‘mlltim:" ond 8 tolerance mm it is called a tolerance space, Toles
o ere formal counterparts i
bty eFParts of sinilarity and pertisl  ind:
6.18. Definition, For an, !
. 'y set of mor,
Seletion on, C IELAEE by % ey ok e
16t 52 - Ufomyy: T erpnj,

let us detine
'a¥ 1f and only 1r UL & MBX) r MB(
(i
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- (s, V0B, U,RR)
tion should be of the form G = (S0,
VR i S0 1s the nonsterminal vooAbU=

tatnin

t of all ayntactic categories/ oon :

U /uttersnce/ and RR 1is the set of rewriting rule lﬂy:tloth 4 /:::h
tactical structure:

egories should be defined with the help of hypo! 1/

for the connections between

de
egories/. The rewriting rules should provi
.;::.em categories, lexes, syntaguas, vocables and the set LIN. It iz
most Likely that a generslized version of dependency grammar /of.  HAYS

1964/ will be adequate for those purposes.

7. Extensions of the initisl systen

The last section of this work indicates a few possible generalizations
of the present axion system. We discuss briefly some problems concerning
and moods of

homolexy,

In section 2, when di s
not meke any formal distinction between lexical and grammatical informa-
tion. In other words, we did not impose any internal structure into  the
set dim /besides that introduced in axiom 1/. Now, we are going to
distinguish a certain subset of dim corresponding to dimensions of
lexical infornation. The subset in question is intended to include, among
others, proper morphological dimensions L1 - I16 listed in section 2.

Any langusge makes = distinction between lexical snd grammatical in-
formation - this is true even of "purely isolating" languages such as
Chinese or Vietnamese. Hore exactly, there is no language in which all
meanings are grammatical /i.e. expressed by grammatical morphs/ or lexi-
cal /i.e. expressed by invarimnt lexical forms/. Hence it makes sense to
introduce a new primitive symbol 1x denoting the set of all  lexical
dimensions. Of course, 1x should be cheracterized by some
For instance, it should be assumed that 1x = dim. Further, one
chsracterize comnections between 1x and dim—1x /the latter corre~
lpu:d:ht: grammatical dimensions, as we will see in the moment/, \"

ith the concept of the lexics: Al
v, v Liguissaetly seirans oo 1 T e

1. Definition, - din-

ﬁ_ = ; din ~1x. Elenents of the set grn  are  osiled ||
7.2 Definition. lmph = Ul: , mph o 4
called proper 1mu_1ph-naUg:ogrﬁ;:,mz::’:',::‘:::- of these sets are.
(3% Betialtioy, Jov way' 'z, aTes devne Gorine 1 LN

XRX Y= AnmDX) = G nmpty) for s11 o7 €1y

i D €1x
o BT~ Gn ) - A nmpey) tor o) @ ¢ gen!
’.:.lh!-thmxnny are ¢

Of course,

e did

el end if x hgu y, then x and

X and hgm are both equivalences on Lex.

Semiotyka logiczna Dodatek 15.2. 7/ 10




An axiom system for |

u
wary - al" /with respect to
ecessary to introduce any “extern:

proesb Ay denotations of lexemes - the set 1B[na]
Zforms the required apace of demotations. We see here an analogy  to ;:: i
Henkin construction of & Bodel dbuilt up from constant synbols  /ef, i ;

Anstance CHANG-KEISLER 1973, ch. 2/+ e

fhe investigations concerning the concept of um;mm Aehiel 1y

ton of o
comnnected with the problea of a definit

of actual meaningful segents. The concept of signification comprehension

by suitedle

as prisitive and
:\:vh:x::::::‘lat :: introduce A mew symbol sgc and assume that sge s
» binary relation betveen eln and the class V of all sets /i.e. we
x = x}/. Rurther, assune that dom(sgc) = Sga and  demote
sume that sgc is a function from Sgm

mt Ve{x:
me(sge) = S6C. Finally, let us
onto SGC and that : ;
o/ if x Py, then sgo(x) is not contained in sgo(y) X
®/ {tx,y) : sge(x) = sge(y)} € FI(Sgm,Pelex)) )
¢/ inclusion is finitary upwerds in the set SGC. \
Then one cen define hyponyay hp by ¢ X hmn y —— 5EC(X) C SEC(Y)+
Notice that hyponyay defined in this vay has all the properties
Pressed in our axiom system AXIOH 1 - AXIOH 7. Aurther, it 1is
formulate all the above assuaptions concerning sgc in one

three primitive terns dim, sgc, hph, equivalent to that presented
sections 2 - 5. let us call sge the signification function, sge(x)
signification gomprehension of actual mesmingful segment x and SGC
space of all Further

these concepts may develop in seversl directions. For instance, one
look for tne comnections between sgc and the sets lmph and

general system /cf. part III of POGONOKSKI 1979 for the definition of a
general eysiea/. Finally, one may Teplace inclusion in the above defindel||
tlon of hyponymy by some relation between signification = comprehen: W
tisfying suitable formal conditions, The conditions in question m‘
be chosen in such a way that the Frege Principle will be

signification comprehension of 2 complex expression should be
1y dependent on signification comprenensions of its Perts. The iden  of i
::::udnu.ng such a relstion is similar to investigations taking place in
o zu;::: -:-mm /ot. THOMASON 1974/, where A -calculus is nu:ﬁ"

i g z,::'c::‘,:‘n: mutusl dependencies between extensions

The last extension of the initi
81 axiom system we sre going to di
:m ©encema moode of expression and the problem of mrkm:“ e
rreonch 18 intended to contain investigetions of muoh. more
PhenoRens than bypotaris slone. For this ressen ye have to cl

fethods - the nusber of primitive concepts incre, X
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An axiom

26 &
tens in English are determined by the
5011 killed John's

of expressing informntion

rdorin
MEY : Agens and Pat o L]
vords = of. 'John killed Bill' v
MB2 : Auxiliery verbs nre used for the purpose of ex ;
of TEMPUS /of. English suxiliary verbs "to be' and 'to have'/.

NES : Hewning cn be chenged by the different uce of n pruse /of.
eentences *Catowiek - & listen prayssed?’ mnd 'CaZowiek s listem =

a2 /s i
ME4 : Affixotion is used in almost all /if not e11/ languages. Partieuler
Longuages use different sorts of affixes /for instence, prefixe

post-

fixes, infixes, circunfixes, etc./.
MES : In Nalay-m, the information of NUKEAUS is expressed by  reduplica

tion /of. ‘orang’ - 'man’, "orang-oreng’ = 'men’/. /
ME6 : In some ceses, lexes can be glued together ; then lexical Lnrdm-.u €
tion of one lex may become grammatical information of the ccompound .

the following Chinese examples :

- "look’ "kinjidn’ - ‘have seen’
3t - see! /act + resultability/
'xué® - 'to learn’ ‘xuéhfo’ - 'to know’

/act + resultability/.
cal information /ef. letin ‘venit’ - ’he is coming’, 'vénit’ - 'he cam
15 : Suppletion any be used for the expression of GAIDITIO  QUALLTADIS
information /cf. English 'good’ = 'better’/. &

in REFORATSKLJ 1967 /ch. IV/ and HIESCANINOV 1978 /ch. 1/.
Seversl constructions introduced above /such as homolexy, grammatic
paredigms, structures in the lexical universe, etc./ cn »1so be ' made ir
this spproach. 7
The fundementzl problem here is that of mutusl connections | betwes
el h moods of nd
fined by them. Given any lengusge, one con distinguish » set of
2dnissible trivlets as a certain subset of the Cartesi-n product of
sets of c11 morshemes, a1l segments and all moods of expresaion.
any sdaissible triplet consists of » meening /morpheme/ exnressed
segment with the help of a given Wood of expression. Seversl fupt]
Lnguisticelly relevant concepts can be defined with the heln of the oa
S°Pt Of 2n adnissible triplet. Horeover, the approsch in question een
ity fommalized. In this wey, we obisin a generolisstisn of cer ny
::::gu having a mich bigger scope of application. Inst but not ’,ﬂ
seems to be a i A
Sevsloraant of forand typetogy ot nateems sangenpen. |
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o 8 e et s
University Press, New Haven and london )
Added : The characterisation of homophony hph ae & ...mx.mn:
omn:uo“ff‘m %o be too strang from the linguistie point of '“'f;r
Hapely, it is mot true that if actuel meaningful segments x and y 8Fe,
honophonous, then there exists a function described in  proposition 4
b1iehing bomophony between the corresponding actual vocablie parts

of. the following examples &

xandy;
e good cen decay many waye-
he good candy ceme anyway.
Gal, ament de 1o Reine alla /tour magnanime/
Gelenment de 1'aréme & la Tour Magne, 3 Nime

and Polieh

%o nie cetowiek /Thie is mot a man/
Tonie cstowiek /A man ie drowning/.

fhe corresponding improvement of the axiomatic characterization of

relstion of homophony will be presented in a further work.

Druk: 2 UAM 343/81 - 100
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