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1. The scope of the scientific interests of Professor Ján Horecký is amazingly broad and rich and ranges from classical philology through general linguistics and slavistics, issues of grammar, word formation, terminology and language culture and stylistics to the application of mathematical methods in linguistics and the fundamental issues of the philosophy of language. He has also paid a concentrated attention to the questions of contents, form and function of the sentence and to the process of communication as a whole (esp. in Horecký 1996; 1998). He distinguishes two aspects of an utterance, a situational (denotational) one and a communicational one (which makes a communication of the denoted situation possible). The latter is understood as being articulated into two components: the form (e.g. prosodic properties) and the content (including the topic-focus articulation). In our contribution we want to concentrate on the latter component and to demonstrate how some 'mysteries' concerning the linearity of language expressions (i.e. the order of their elements) and its interplay with prosody can be solved by a general framework formulated for a theoretical description of language.

2. Ordering and re-ordering of items in natural language concerns items of different kinds and has many different functions:

(i) the order of graphemes, of phonemes and of morphemes determines lexical units, see E. [tel] vs. [let], [spi:k] vs. [pi:ks] vs. [ki:ps], 'crossover' vs. 'overcross'; but cf. the games language plays with its speakers with examples such as E. 'tenet', Cz. 'nepochopen', etc.

(ii) the re-ordering of words and word forms in a sentence has multifarious effects depending (at least in some cases) on the typological character of the language in question:1

it may lead to a change of the grammatical sentence structure as in (1), or the syntactic relations remain identical, but the meaning is changed, as in (2), or even the meaning remains unchanged (at least on one reading), as in (3):2

(1)(a) Mary saw Jim.

 (b) Jim saw Mary. 

(2)(a) Jim studies linguistics on weekends.

 (b) On weekends Jim studies linguistics.

(3)(a) Yesterday I came to Utrecht.

 (b) I came to UTRECHT yesterday.

(iii) also a different order of clauses in complex or compound sentences has multifarious effects; among other things, different order of the same clauses may invite different interpretations relating to the temporal order of the events rendered by these clauses (see (4)) or a specific interpretation of one of the clauses (e.g. the 'if-and-only if' interpetation of the if-clause in (5)(b)):

(4)(a) She married a famous pop-singer and gave birth  to a child.

 (b) She gave birth to a child and married a famous  pop-singer.

(5)(a) If you intend to overtake another car, you signal.

 (b) You signal, if you intend to overtake another car.

(iv) different order of sentences in a text may also change the message dramatically: e.g. if nothing contradictory can be found in the broader co-text or co-situation, the order of sentences in (6)(a) invites an inference that her marriage and move to New Zealand happened before winter 1996, while the interpretation of the segment in (b) would indicate that these two events happened after that time.

(6)(a) She married a famous pop-singer and moved to New  Zealand. In winter 1996, she gave a birth to a boy  called Roger.

 (b) In winter 1996, she gave a birth to a boy called  Roger. She married a famous pop-singer and moved to  New Zealand.

3. As already illustrated by the sentences in (3), the position of the intonation centre is relevant (even for the truth conditions) in a similar sense as the order: languages differ in the extent to which they employ these two types of means; compare the English pair of sentences in (7) with their German and Czech (rough) equivalents in (7') and (7"), and, in a similar vein, examples (8) and (9) (where also the articulation of the embedded clause is relevant).

(7)(a) STAFF behind the counter.

 (b) Staff behind the counter.

(7')(a) Hinter den Schalter dürfen Angestellte.

 (b) Angestellte dürfen Hinter den Schalter.

(7")(a) Za přepážku (mohou) zaměstnanci.

 (b) Zaměstnanci (mohou) za přepážku

(8)(a) Dogs must be carried.

 (b) DOGS must be carried. (Halliday 1970)

(8')(a) Hunde muss man tragen.

 (b) Man muss HUNDE tragen.

(8")(a) Psi musí být v náručí.

 (b) V náručí musí být psi.

(9)(a) If Clyde hadn't married BERTHA, then he would not have  been eligible for the inheritance.

 (b) If Clyde hadn't MARRIED Bertha, then he would not have  been eligible for the inheritance. (Dretske 1972)

(9')(a) Hätte Clyde nicht BERTHA geheiratet, könnte er nicht  das Erbe bekommen

 (b) Hätte Clyde Bertha nicht GEHEIRATET, könnte er nicht  das Erbe bekommen

(9")(a) Kdyby se Clyde neoženil s BERTHOU, nemohl by dostat  dědictví.

 (b) Kdyby se Clyde s Berthou NEOŽENIL, nemohl by dostat  dědictví.

The effect of re-ordering or changing the placement of the IC depends also on the grammatical construction itself: in interrogative sentences of the type illustrated by (10), the effect is semantically relevant, while there is no difference in the content in interrogative sentences such as (11):

(10)(a) Why did Clyde marry Bertha?

 (b) Why did Clyde MARRY Bertha?

 (c) Why did CLYDE marry Bertha?

(10')(a) Proč se Clyde oženil s Berthou?

 (b) Proč se Clyde s Berthou oženil?

 (c) Proč se s Berthou oženil Clyde?

(11)(a) When did Clyde marry Bertha?

 (b) When did Clyde MARRY Bertha?

 (c) When did CLYDE marry Bertha?

(11')(a) Kdy se Clyde oženil s Berthou?

 (b) Kdy se Clyde s Berthou oženil?

 (c) Kdy se s Berthou oženil Clyde?

To sum up: Sentences with identical lexical setting, syntactic structure, but differing either in word order or the position of the intonation center have different (literal) meaning. This distinction in meaning is due to the different topic-focus articulation (TFA) of the sentences under examination.

4. The fundamentally interactive character of natural language is anchored in communication and is reflected by the impact of context (consituation) on the sentence structure. Thus the 'information structure' of the sentence (i.e. its 'topic-focus articulation', TFA, or its division into 'theme' and 'rheme' or 'comment') is one of the constituting aspects of grammatical structure, rather than just an issue of the use of language in communication that would be determined only by contextual conditions of the distribution of sentences.

 In declarative sentences, TFA corresponds to the 'aboutness' relation in the sense of F(ocus) being asserted about T(opic), or F holding about T, i.e. F(T), cf. the general framework for the interpretation of TFA by means of intensional logic presented in Partee's (1991; Hajičová, Partee and Sgall 1998) application of 'tripartite structures' (with Operator, Restrictor and Nuclear Scope) and Peregrin's (1996) elaboration of the aboutness relation. Thus in (12)(a), it is asserted about John (x) and yesterday (y) that what x did at timepoint y was to visit Amsterdam; in (12)(b) and (b'), it is asserted about yesterday's visit of Amsterdam that it was carried out by John; in (12)(c), it is asserted about John (x) and Amsterdam (z) that x visited z precisely yesterday (or, with the verb being included in T, it asserts about x's visit of z that it occurred yesterday):

(12)(a) Yesterday John visited Amsterdam.

 (b) JOHN visited Amsterdam yesterday.

 (b') It was JOHN who visited Amsterdam yesterday.

 (c) John visited Amsterdam yesterday.

A prototypical negative sentence asserts that F(T) does not hold; what is under negation is identical to F. T then is not under negation and a typical definite noun group in T triggers a presupposition that is not present if this group is included in F. Thus the existence (or, better to say, the referential accessibility) of Jim's brother is entailed both by (13)(a) and its positive counterpart, while this is not the case in (13)(b); the phrase Jim's brother triggers a presupposition in (13)(a) and an allegation in (13)(b). (For the notion of allegation, see Hajičová 1984.)

(13)(a) Jim's brother did not insult Mary.

 (b) Mary was not insulted by Jim's brother.

5. Let us now illustrate how some 'mysterious' sentences can be analyzed and interpreted under the general formal framework presented by Sgall et al. (1980; 1986).

5.1 In spite of the general belief that English and Czech differ in that the former is a language with grammatically fixed word order while the latter is a free word order language, there are (marginal, of course) instances of a higher degree of word order freedom in English than in Czech, as the E. ex. (14) and (15)(a) through (c) (with possible continuations in the brackets) and their Czech counterparts in (16) document.

(14) Mother % only put % newspapers % into the drawer.

(15)(a) Mother only put newspapers into the drawer.

 (... and she went to bed.)

 (b) Mother put only newspapers into the drawer.

 (... she did not put her book into the bookcase.)

 (c) Mother put newspapers only into the drawer.

 (... she did not put the on father's bed-table.)

(16)(a) Matka jenom dala noviny do zásuvky.

 (b) Matka dala jenom noviny do zásuvky.

 (c) Matka dala noviny jenom do zásuvky.

In (14), English word order is ambiguous: the positions of the T/F boundary on different readings are marked by "%"; these readings can be rendered explicitly by placing the focalizer - also in the surface word order - at the T/F boundary. In other words, in English the operator can escape from its underlying position on the T/F boundary to the surface position in front of the verb. In Czech, the focalizer has to remain 'in situ': the surface order has to copy the underlying order, as (16)(a) through (c), which are equivalents of (15)(a) through (c), respectively, illustrate.

5.2 Taglicht (1984) introduced the sentences quoted here as (17)(a) and (b), the analysis of which has been since then discussed in several linguistic writings (cf. e.g. Rooth 1985; Hajičová, Partee and Sgall 1998).  (17)(a) We are required to study only SYNTAX.

 (b) We are required to only study SYNTAX.  The sentence (17)(a) has been characterized as ambiguous, and its readings can be paraphrased as (i) "We are required not to study any other subject than syntax" and (ii) "Only for syntax is there a requirement to study it; other subjects are optional".

 In a dependency based framework, these sentences can be analyzed so that the focalizer depends on the verb study in both (a) and (b), on their preferred readings, and its scope is the maximal projection of this verb. In the secondary reading of (17)(a) the focalizer depends on the higher verb require and thus has the wide scope, covering the whole sentence. It may be assumed that a focalizer can depend on a higher verb only if this verb is contextually bound, perhaps under some not yet identified syntactic or lexical conditions, e.g. for a certain group of verbs. A specific rule on English word order would then be required, stating that under certain conditions (which still have to be specified) only, although dependent on the main verb, may be shifted to the position immediately before the rightmost noun group of the sentence if the main verb is CB. Partee (in Hajičová, Partee and Sgall 1998) suggests that one possible line of support for the analysis in which only depends directly on the higher verb required might be found in an examination of constructions which show various kinds of 'clause-union' properties, including those in which verbs from different clauses constitute a kind of cluster and those in which the highest clause (e.g. in I think ...) seems to act in some ways like an adverbial modifier of the lower clause. The absence of the secondary reading with (17)(b) might be conditioned by the fact that the cluster required to study is interrupted here by the particle (whose movement to the left could then be understood to be restricted so that such an interruption is excluded in case the verbs are uttered as a cluster).

5.3 In a secondary case, a focalizer can occur within T. Such a situation can be illustrated by (18)(b) as occurring after (18)(a): everything but the subject belongs to the topic of (18)(b) and this restricts the focus of even to the expression Mother Teresa.

(18)(a) Who criticized even MOTHER TERESA as a tool of the  capitalists?

 (b) JOHN criticized even Mother Teresa as a tool of  capitalists.

It is then necessary to distinguish between the focus (F) of the sentence and the focus (ff) of a focalizer, although in the unmarked case they coincide.

 The situation of a focalizer and its ff occurring within the topic is known from the analysis of negation by Hajičová (1973;1984) and from that of many kinds of focalizers by Koktová (1986;1987). Those analyses might be represented as in (18'), in terms of relative dynamism: the focus of a focalizer belonging to the topic would then consist of those parts of the topic that are more dynamic than the focalizer.3

(18') (tool (Appurt capitalist))Manner criticize (even) 

 (Obj Mother Teresa) / (Actor John)

However, two important caveats are in place here:

 (i) The structure (18') violates a fundamental condition with which the Czech theory of TFA works since the first publications of J. Firbas (now see his 1992), and according to which the verb (in our terminology) occupies a position adjacent to the boundary between the T and the F of the sentence. In (18'), this point of the theory would require the verb criticize to be understood as more dynamic than the rest of T, i.e. also than even Mother Tereza.

 (ii) The mentioned requirement of the theory is corroborated by the fact that often (perhaps, prototypically) it is topic proper (which we understand as the least dynamic item) what constitutes the focus of a focalizer occurring within T. This position of the focus of a focalizer in T typically coincides with the primary position of contrastive topic. If the opposition between contrastive and non-contrastive topic is to be viewed as a grammatical opposition, then it would be appropriate to mark the opposition explicitly in the underlying structures, e.g. by an index attached to contrastive topic, which also can denote the focus of a focalizer belonging to T; in (18") we use the superscript c to this aim.

 Thus, instead of (18'), it is possible to understand (18") as the underlying structure corresponding to (18)(b):

(18") (even) (Obj Mother Teresac) (tool (Appurt 

 capitalist))Manner criticize / (Actor John)

The superscript c may then reflect those aspects of TFA structure that may be imported into T from preceding co-text.

5.4 The proposed analysis may also be applied to more complex examples such as (19), where two focalizers are included in T.

(19) (A: All of us have seen that Jim only eats vegetables.)

 B: If even Paul realized that Jim only ate vegetables,  we would choose another RESTAURANT.

On its primary reading (with ate not belonging to the focus of only), sentence B can be paraphrased as follows: "If the fact that Jim ate nothing else than vegetables was realized by Paul (as well as by other, more attentive witnesses,) then we would choose another restaurant". This means that even has Paul as its ff; ff of only is vegetables. This is in accordance with the underlying representation indicated by (19'), in which the subject of the if-clause is assigned a higher degree of CD than the that-clause, since the latter is being repeated from the preceding co-text.

(19') (((only) (vegetablesc)Obj (Jim)Actor eat)Obj

 (even) (Paulc)Actor realize)Cond (we)Actor / choose 

 (Obj (another)Restr restaurant)

5.5 As illustrated by even Paul in (19), a contextually bound item can be the focus of a focalizer even though the focalizer only appears with this occurrence of the item in question. Another example of such a case may be seen in sentences such as (20) (which is Krifka's ex., quoted from Rooth 1992):

(20)(a) Farmers that grow rice often only EAT rice.

 (b) Farmers that grow rice often EAT only rice.

On one reading of (20)(a), which it shares with (20)(b), only accompanies the repeated (contextually bound) occurrence of rice, and together with it it is contained in the T of the sentence. We assume that here grow occurs as a contrastive topic, its accentuation being rather of the rising type (B accent in terms of Bolinger, Jackendoff and others, indicated here by italics) than the falling one, typical of F.

 The other reading of (20)(a) - not shared by (20)(b) - is that with eat in the focus of only; this reading can be made more explicit by adding ... they do not SELL it. In languages in which a verb cannot freely intervene between a focalizer and its focus (such as Czech, see Sect. 5.1 above), there are different equivalents for each of the two readings of (20)(a) that are not ambiguous; thus, in Czech, (21) corresponds only to that reading of (20)(a) (shared with (20)(b)) in which rice is the focus of the focalizer and both are in T, (22) corresponding to the other reading (with eat in the focus of the focalizer as well in F of the sentence). 

(21) Zemědělci, kteří rýži pěstují, často jenom rýži JEDÍ.

 [farmers who rice grow often only rice eat]

(22) Zemědělci, kteří rýži pěstují, často rýži jenom JEDÍ.  [farmers who rice grow often rice only eat]

6. To sum up, we have attempted to substantiate the following two claims:

(i) the opposition between "free" and "fixed" word order in different languages is just a matter of degree, not that of principle,

(ii) at least the core of information structure belongs to grammar and can be described within frameworks with flat patterns, such as dependency syntax; these representations may serve as input for an interpretation using methods of formal semantics.

Acknowledgements.

The work on this paper, which in its preliminary form was presented at the European Summer School of Logic, Langugae and Computation in Utrecht, August 1999, was carried out partly on the support of the grant of the Czech Grant Agency GACR 405/96/K214.

NOTES

1 We leave aside such kinds of 'scrambling' of the words in the sentence that leaves the overall syntactic structure untouched but shuttles the words of the sentence around changing their syntactic relations, as in 'two hunters shot five tigers' vs. 'five hunters shot two tigers'.

2 We denote the non-prototypical placement of the intonation centre (IC) by capitals; if the IC is placed in its prototypical position, i.e. at the end of the sentence, we use no special notation.

3 In (18') as well as in (18") and (19') we present highly simplified underlying representations of the sentences (18) and (19), respectively; the brackets stand for edges of the dependency tree, and the subscripts denote the kinds of dependency relations (the abbreviations being self-explanatory). The subscripts are attached to that bracket which is on the same side as the governing node (thus the Manner modification (tool (capitalist)) depends on the verb criticize from the left, the Objective (Mother Teresa) depends on the same governor from the right.
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