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1. Introduction

1.1. Generative Grammar of the Hebrew Verb

1.1.1.
The goal of my doctoral work (DeCaen 1995) was to construct a generative grammar for the Biblical Hebrew (BH) verb along “strictly compositional” lines (Cowper 1991).
  An impoverished inventory of morphemes was isolated.  The system was enriched with inflectional heads and verb movement (Move-() to account for observed word order distinctions (matrix V2, subjunctive V1). Each morpheme was provided with a lexical-semantic representation, such that morphosyntactic composition correctly derived the semantics of the verb forms automatically.

1.1.2.
Unfortunately, at the time of defence I was unable to supply a semantics for BH modal coordination (Palmer 1986, §5;  cf. Comrie 1985 on “tense neutralization”).  In all such systems (DeCaen 1999), there are two sequential or consecutive forms, sensitive to the realis-irrealis distinction and showing (to the extent that the language can) the morphology and syntax of mood.  These modal forms somehow bear the semantic sense “and then”, regardless of the larger macrosyntactic context:  hence, modal coordination.

1.1.3.
This paper supplies the missing generative analysis of BH modal coordination, consistent with the original framework of the dissertation.  The key is the decomposition of truth-functional operators (hitherto been treated atomically).  By distributing the semantic features obtained by decomposition to functional heads, the correct morphosyntax and semantics is obtained by strict composition.

1.2. Sequence and Consequence

1.2.1.
An example of BH modal coordination is taken from the story of Hannah (1 Samuel 1:11).  The protasis or antecedent in (1) shows the regular nonpast form in standard second position (matrix V2).  (In the topic slot is an infinitive with an emphatic, adverbial role.)  

1.2.2.
The antecedent is complex and is continued by (2)-(4).  Only in (5) do we see the apodosis or consequent.  Crucially, sequence in the compound antecedent is formally identical with consequence in the consequent:  both employ the special sequential verb form (compare especially (4) vs (5)).  Further, negation in (3) forces a return to the nonpast form, though now syntactically V1—hence, still modal (the negative clitic is not independently a phrase).
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if you will only look upon your servant's misery

(2) 
((((((((((((((

&.remember.(past)sequential.2ms.1s


and remember me
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and not forget your servant
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to. servant.2ms
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man.pl


but give your servant male offspring
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&.give.(past)sequential.1s.3ms
to.lord.pl.1s
all
day.pl
life.3ms


then I will give him to the Lord for all the days of his life

1.2.3.
The sequential form in the irrealis antecedent and the sequential form in the consequent are morphologically a compound of the simple conjunction /w/ “and” and the past tense.  However, they differ from a simple conjoined past tense by stress shifting in the canonical Tiberian reading.  I account for the contrast with the representations in (6) and (7):  crucially, the conjunction incorporates the verb form (Move-() in (7), triggering the prosodic variation.
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1.3. A Strictly Compositional Approach

1.3.1.
An adequate treatment of BH coordination must explain (i) the formal identity between BH sequence and consequence and (ii) the flipping of tense forms under negation.

1.3.2.
Further, (iii) the trimorphemic representation in (7) must be supplied with a tripartite semantic representation, such that strict composition derives the correct morphosyntax and semantics automatically and that (iv) the realis sequential is derived from the bipartite representation (minus irrealis ().

1.3.3.
Ideally, such a treatment would be supplemented by (v) a general treatment of prosodic stress shifting that would derive the stress shifting of the BH sequentials as a special case.  This paper does not propose such a general treatment of BH prosody, and so is inadequate at the level of phonology.

2. The Semantics of Modal Coordination

2.1. Tense as Negation

2.1.1.
If we think of tense in terms of polarity, it makes sense that by reversing polarity through negation we should obtain the opposite tense forms.  The simplest solution, then, to adequacy condition (ii) is to actually define BH tense in terms of  polarity, i.e., negation.  

2.1.2.
Let us define past tense as the monadic operator (, as in (8).  Non-past tense, then, is obtained by negation as in (9).  It follows that negating such representations will “flip” the tenses as in (10) and (11), as required by adequacy condition (ii).
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2.1.3.
The definition of tense in terms of polarity may be counterintuitive, but it does suggest a more general approach to tense, mood and aspect (TMA) in natural language.  Let us suppose that all such functional heads represent the privative  ( "not", and differ only in terms of scope.  At each point, then, there is an unmarked default, e.g., realis at the modal head (M);  the marked privative feature ( is interpreted as irrealis.  

2.1.4.
In this light, suppose we have the schema in (12) (in which the parentheses indicate optionality).  It turns out that we need only count the number of "not"s to know which verb form will surface in BH:  even number = past tense;  odd number = nonpast tense.
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2.1.5.
The definition of tense in terms of polarity also recalls the typical modal-logic treatment of past tense:  the double negation  (((P  (“it is not possible that P is not the case”;  or equivalently, “necessarily P”  (  (P).  Perhaps, then, we are on the right track.  The approach does provide an elegant explanation for the otherwise bizarre interaction of BH negation and sequence.  But it also forces us into a global explanation employing the primitives negation and conjunction alone.  This idea is explored in the next section.

3. Truth and (Con)sequence

3.1. Consequence = Conjunction + Negation

3.1.1.
The essential difficulty in employing formal semantic representations for natural language is the inherently atomic nature of truth-functional operators in standard treatments of the propositional calculus.  The problem for natural language is not unlike representing phonological segments as primitives vs feature-matrices:  capturing natural classes.   There is no way, e.g., to capture the obvious relation between and (  vs or ( on the standard account;  similarly,  if-then (  vs   if-and-only-if  (.  (The iconic resemblance is purely coincidental!).

3.1.2.
There is, however, a well-known reduction of the propositional calculus to the primitives and (  and  not  (  (as required in 2.1.5 above).  The operator ( can be so rendered as in (10).
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3.1.3.
A tree diagram of (10), provided in (11), suggests an important isomorphism with the syntactic structure required for modal coordination in (12).  (Notice in (12) that I assume spec-head agreement licenses the copying of the modal feature (().
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3.1.4.
While suggestive, we are still without a representation for realis sequence.  For as matters stand,  (P ( (Q) will certainly not do for the simple, realis coordination “P and then Q”.  An alternative approach to decomposition into negation and coordination is pursued in the next section. 

3.2. Semantics, Truth-Tables and Decomposition

3.2.1.
We have yet to consider the semantics of operators in formal-semantic treatments.  The standard way to supply the semantics is by means of truth-tables.  As an example, the truth-table for “and” ( (or equivalently, &) is given in (13) (for T read “true”, for F “false”).

(13)

P
Q
        P  (  Q


T
T

T



T
F

F


F
T

F



F
F

F

3.2.2.
The truth-table immediately suggests how the operators could be represented as feature matrix.  I introduce a feature-matrix notation by means of the reduction of (14)-(16).

(14)

P
Q
        P  (  Q

(15)
(
1
0






1
1

1


1
1
0



1
0

0



0
1

0


0
0
0



0
0

0

(16)
( 1 0 (
( 0 0 (
3.2.3.
Consider then the representations of formal truth-functional operators in (17).  I propose that each “1” be considered a semantic feature, and that complex representations be derived by strict composition. The tripartite ( “if ... then” is derived, then, as in (18).
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3.3. Modal Coordination by Feature-Matrix Composition

3.3.1.
Our goal will be accomplished if we can distribute such semantic features to the functional heads, as in (19).  If we subtract the irrealis feature, we obtain as an interesting consequence the semantics for realis coordination ((  (  “if and only if”), given in (20).
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(20) realis coordination 
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3.3.2.
Tense “flipping” will be accomplished by the function [ - - ( - ] ( [ - - ((+1) - ].  In this way, we capture implicitly a relation between mood and negation.

4. Conclusion

We have satisfied adequacy condition (i) by claiming that the representation of irrealis sequence is precisely that of consequence (as the etymological relation might suggest).  We have satisfied condition (ii) by working with negation ( as the basic privative feature:  hence, negating as reversing polarity.  Finally, we have satisfied conditions (iii)-(iv) by introducing a feature-matrix approach to truth-functions, with both a tripartite representation (iii)
and a bipartite representation (iv).  

This treatment is still programmatic, but it does suggest important lines of research into truth and consequence; and tense, mood, aspect (TMA);  mood as negation; and the syntax and semantics of coordination.
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� Instead of treating constructions atomically, i.e., not making any connection between the lexical representations of the morphemes involved and the meaning of the construction as a whole, assign representations for each of the morphemes involved so that the meanings of the constructions follow automatically, by simple composition, from the meanings of the morphemes making them up (adapted from Cowper 1991, 53).





� The regular matrix V2 would appear as in (3)'.
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	and you will not forget your servant
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