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Abgtract

A sewmantic analysia of topic and focus ae two parts of
tectogrammwatical representation by means of transpa-
rent intensional logic (TIL) is presented. It is poin-
ted out that tvo sentences (more precisely, their
tectogrammatical representations) differing just in
the topilc/focus articulation (TFA) denote different
propogitions, 4i.e. that TFA has an effect upon the
semantic content of the sentence. An informal ehort
description of an algorithm handling the TFA in the
translation of tectogrammwatical representationes into
the constructions of TIL ias added. The TFA algorithm
divides a representation into tvo parts corresponding
to the topic and focus; every part is analyzed
(translated) in isolation and then the resulting cons-
truction is put together. The TIL conatruction 'discus-
ged here reflect the scope of negation and sowe of the
preauppositions observed.

1. Introduction: Transparent intensional logic

One of the current tasks of semantic studies
consists in finding @ procedure translating the dis-
ambiguated linguistic meanings of sentencee (see Sgall
et al., 1986) into the constructions of intensional
logic. The core of such procedure was developed (V1k,
1987), but a deascription of this procedure exceeds the
scope of the present paper. The aim of this paper is
rather to present some ideas used in the algorithm

handling the topic/focus articulation within the

tranglation.

Sufficient weans for the semantic analysis of
natural language are given by Tichy’s Tranaparent
intensional logic (TIL). Referring to exact defi-
nitions to Tichy (1980) and Materna (1985), we repro-
duce here only a brief characterization of TIL.

let o= (T, F ) be a set of truth-values, let ¢
be a set of individuals (the universe of discouraee)
snd let W be a set of possible vorlde (the logical
apace). Then
B={o0,t,w} is an epistemic basia, Then
(i) any wember of £ |imsla type over B,

(i1) if 7,61, - f~ are ' types over B, then
(3f1--f») 18 & type over B, vhere
(z{..‘.f~) is the met of (total and partisl)
functiona from fq X ---X fy to 3.

(i1i) the types over B are just those introduced
in (1), (11),

Any wmewber of type 3 is called an object of type % ,
or an fz-object. An object is an %-ohject for any % .
‘For ‘every type a denumerably infinite aset of
? -variables is at our disposal.
The constructions are the veys in vhich objects
can be given. They are defined inductively:

(1) any 9-object, and also any %-varisble, is
an 7% -construction (called the atomic con-
atruction).

(1) let F be a (72§ fd-construction, X,
a f}-conutruction for 4i=1,..,n. Then the
application (F Xy Xe ... Xu) of F to Xy, X,
ses » Xo im an P -construction.

(iii) let Y be an QFconstruction and Xy, Xeyeae o

720

X« distinct variables of types ﬁ,.... fw,

respectively. Then the abstraction
[MRy Xo «eo Xa Yl Of Y OR Xi), Kaysoep Xa i8
8 (3§ f+)-construction.

(iv) there are no oconstructions except those
defined in (1i)-(iid).

Let wus characterize amome inportlnt objecta of TIL.
For every type ? ve have objecte =t , Tt of the type
(o(o3)), such that (i) and (ii) hold:

(1) [3' X1 = if X is empty class then F
N elge T
1y (T Xy =~2% . ~1X vl

For every type 7 we have the %-asingularizer 1ot the
type (% (02)), vhich is defined on single-element
%-classes only and returns the single elemeént of the
respective clasa. Propositione are objects of the type
(ow),

The following notation will be used through-
out the paper. The outermost parenthesee and brackets
vill be sometiwmes omitted. Furthermore, a dot wvwill
represent a left bracket vhosme corresponding right
bracket is to be imagined as far to the right as is
compatible vith other pairs of brackets. The notation
with an apostrophe will be uged in the folloving
weaning:

X’ =[[)( v]
X

where X is a construction and w is a particular
@ -yariable,

We write 3 x.Y in place of $Y AxY and H#xY in
place of T% AxY, ~9xY in place of (I Ax Y),
Logical oconnectives and identity will be vritten in
the watandard way, e.g. a b b, a=Dbin place of
(& a b), [=2 a bl, respectively.

if X is of type (ZQ)) for any %

otherviase

2. The topic/focus articulation

The procedure is divided into tvo parts: into the
Bagic algorithw handlihg such phenomena |as the ope
pf quantifiers, sev rnl kinds of reference, an l;con,
and the TFA llgori » ndling the/topic focus aruicur
lation (TFA). Basic algorithw raciraive Xy
applied to all anbtrbe- of the dependency tres und
returns the construction(s) corresponding to tpe sub-
tree.  The TFA algorithw divides the dependency tree:
into tvo parts corresponding to the topic and to. the
focus, respectively; either part is translated by the
Basic algorithm, and then the resulting construction
ig put together,

The topic/focus srticulation (TFA) plays s& oru-
cial role in analywis of the presupposition, of the
scope of negation and also of the so called exhsustive
listing (mee Sgall, Hajicova, Panevova, 1986, Hajicova
1974, '1984). First, its importance will be shown on an
extremely simple ’toy’ example; ve vill then discuss
sowe problems in detail in connection with other exaw-
ples.

Informally, the topic of s sentence im vhat the
sentence talks about, and the focus is vhat the
gentence says about the topic. A forwmal definition of
topic and focus as tvo parts of the tectogrammatical



wos  {dn bhe given coatewt) the only one  dadividusl
Phat  Chovlen wet,  ov did not aeet. The foous i an
oxheustive listing of such individusle, vhenever the
vavh bolouge to the tople (Heterns, Hgull, 19680, Sgall
wl, 1986).

Lt uwe tey to flad the construstion corresponding
{28),  Aftew the divieloa of the TR into topic
ped Tnoue ve get

Topial = e by LHet' Charles yl (o¢)w ~conatruction
Fooswsl @ Hary ¢ ~gonstruction

whis i not vhat ve seed. The focus is to
mowething cbout the toplo, but here the focus
;o counterpert of wa  individual. Intuitively,
e of {(Za) 1o thet individual that Charles wet
e decloves about this individuel thet it
sonstructions wust be further wodiflied.

e
s vhe §
de Hexy, The

Tupdes? = kU, - yeilet’ Chowlod y

(that individeal thut Charles wet)
(TR T A VIR § L0

(the property of belng Hary)

Yhe congtruction soveooponding to (Z28) 1w obtalned by
soplication of Foosuw? to Yoplel.

5ofud L (27){u) o [Fosue?’ Toplcd’l
v EhxowsHaxyl €9y Het' Churles yl
(Y] WWo 4y LHet’ Chavles yl s Hary
[SET] Sauloglonlly fow (Zh) we ged

027 () . U EFouual’ Toplo2’ )
wy ooy UHev’ Charlew yl & Haxy

and oy (Ji

Toplel =
Fooust -

3

Tople?Z = kv, ay. 7 LHet' Cherlew yl
Fopus2 = WW. AR isHary

{223 {e) Yoo LFooa?” ToploZ? )
Mo Dhstewesbaryd T4 y. 7 (Het' Churles ylld
Ao 1y 17 JHet’ Charles vis Hary

by thege ocoowtructions reflect  presuppositioa,
syption sod wcikaustive listing as oboerved in (2a-o) 7
The lova-operat (slagulevizer) is not defined on the
cupty cluss, 4.0, the propositions (2'w,b) are unde-
Fined in those possible vorlds vhere Charles wet oao-
body, wnd {2°6) is vade¥ined in those possible vorlds
vhere Charles wet wvvervbody., Aleso the two scopes of
negetion  corresponding o the contextually bound and
ctis b won-bound  operator of negetion sre distingulshed by
{2k sad (2'¢). Tn (278) and (2'c) the equallty says
thet  Hary was the only uvne individual wvith the given
PrOPEEL detze  the counstructlons reflect the eshaus-
tive Liatlug.

Hevertheless, at least tvo objegtions to  these

congtrustions cen b caioed:
1. ¥Ya  (2a) Hexy i wot the vingle individuel o the
goiwdd  that  Charles wet, but the single one {in  the
given wontent, the slagle cvae from all curvently
prosont o the upeaker’s wind. The construction

by a
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The following functions are ueed in the descripticu:

CB ¢ DapTree -» Bool

NB : DepTree -» Bool

HBNeg ¢ DepTree -> Bool

Tree s Edge =¥ DepTree

Fun : Edge ~* Functor

M : ¢ Functor -» Construction
R-Edge : Edge ~> Bool

A-Edge ¢ Edge =¥ Bool

DivEdge : DepTree ~» Edge
DelEdge : DepTree Edge -> Deplree
PutVar : DepTree Edge -> DepTree
Translate: Deplree -> Construction

GetTyp s Contruction -> Type
The weaninge of the functions sre as follove:

CB(dt) returng true 1ff the root of dt i contex-
tually bound., RNB(dt) returns true iff CB(dv) retuxs
false (NB(dt) = “CB(dt)). HNBNeg(dt) returus true 1ff
the contextually non-bound operator of negation is
connected with the root of dt (coatextuslly bound
operator of negation is handled by the Basle algo-
rithm).

Tree(e) returns the dependency tree suspended on
edge e. Fun{e) returna the functor of edge e. H{L)
returns the object of TIL realizing relationship §
('Causge’, "Adm’). R-Edge(e) returns true 1ff o ig an k-
Edge. A-Edge(e) returng true iff ¢ 18 an A-Edge.
DivEdge(dt) returns the dividing edge betveen the
topic and the focus of dt.

Functionas DelEdge and PutVar realize dividing of
the dependency tree. DelEdge(dt,e) returne dependency
tree dt' vithout edge e (edge e iw rewoved frow db).
PutVar(dt, e) replaces the tree suspended on edge € in
tr by a variable and returns the resulting dependency
tree,

Tranglate(dt) returns the construction of TIL
correasponding to dt to which dt ie translated by the
Bagic algorithw. GetTyp(c) returns the types of
vongtruction c. .

Hov we can describe the folloving procedures:

TFA - the waln procedure (functlon)

A -~ verb in the foous, dividing A-edge
TA ~ verb in the topie, dividing A-edge
FR ~ yverb in the focus, dividing R-edge
TR - verb in the topic, dividing R-edge

TFA : DepTree -> Construction

TFA (dt) =
let e = DivEdge {(dt) in
( A-Edge(e) & KB(dt) -> FA(dt),
A-Edge(e) & CB(dt) -> TA(dt),
R-Edge(e) & HB(dt) -> FRGdb),
R-Edge(e) & CB(dt) -> TA(dY)

)3

1f the dividing edge is an A-edge end the verb belougs
to the focus the tree is handled by function F4. The
tree suapended on the dividing edye ie repleced by o
variable, the topic and focus arve translated separato-
ly and the resulting construction is pui together. ¥
i8 the construction corresponding to the focus and T

ig the construction corresponding to the topilc.

124

FA @ Deplyvew -» Construsiion

Fa (di) =
let e = Bividge (di),
Foe Yeanslate (PutVar {db, @05,
Y o= Tranulate (Treglel)
in
1f NBNeg(dt) then [ oo™ L8 Tri i
elee { Av 07 1913

¥¥ the dividing edge i an A-adge and the vevh
to the topleo the tres i hosdled by fwusut P
tree ie  divided in the sewe wooener as i FA. The
resulting construction i wore cowpliceted thaw in T4
baesuge 1t hes to reflect preceppouitions uad oxhisuge
tive listdng.

ion o The

Ta ¢ Deplees > Congitruction

Th (de) =
let o = Dlvgdge (di),

o= T glote (PatVar (di,wl),
e Translate (Tree(e))
ig
let
Y o= (¥ GatTyp(F’ r=BetYyp(T)
thea [ [Ope VP3N0 v71 )
clisy € EhyoysF isfle $70 3 )
in
1% HBWEg(dt) then L ohwe™ V3
elue £ dwe ¥ 0

If the dividing edge io en R-edge and the vorb belougo
¢ the focus the tree ie translated by Fusction FH.
Heve the dividing edge is rewoved from tho tree  and
the  Jusctoe of the dividing edpe detecalnee o wola-
tionship betveen the tople and foous. The proposi
in  the fosus ia presuppooscd, che preEuppoHit
gnsured Dby function ¥r. the velationship bebtvesn tho
topie sud the fooue du not vithin the svope af  woga-

Lo,
PR ¢ DepTree =¥ Constyuobdon

FR {de) =
let e = DivEdge (dg)

¥ o= ‘Pronslate (DelBdge (4, 2));

T = Trumslaste (Treel(a)),

Poo= H(Fun(e))

in
if UBNeg(de) then [ hv. (P’ [hwe™ K3 f're? 1411

eloe [ A LP° F L6y’ W13 3

19 the dividing edge is on R-odge and the varb Belongs
to  the topic the tres is trensleted by function TR
The tree 49 divided in the suwe wenner so du PR A
velationship betveen the topic und foous o withis the
suope of segution here.

TR Dapiree -y Congtruction

THO{de) =
let @ = DivEdge (di

P o= Translate (DelBdge (di;eld,
¥ o= rranslate {(Tree(e)),

F o= H{Fun(e))
in
35 MBMeglddy thes [ pu.” (P2 D70 71 ¥13
eiwe [ M EP7 Ufe’ TY Fi3 3




Althcugh wany problews sre open, it is ssen that
the topic/focus articulation has an effect on the
semuntic content of the sentence end, therefore, it
can be anslyzed by weans of formal semantics,
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