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Linear Algebraic Semantics for Natural
Language

Abstract: Formal models of natural language are neither recent nor
rare: one can argue that Aristotle's syllogistic logic was the first such
attempt; there is the work of Chomsky on generative grammars and
the more algebraic work of Lambek (the syntactic calculus and its
various forms), combinatorial work of Steedman (CCG), Discourse
Representation Theory of Kamp and so on. But all of these formal
systems are based on a denotational set-theoretic semantics. More
recent approaches to semantics of natural language argue that
pragmatism also plays a crucial role and that meaning representations
of words should be based on the contexts in which they often occur;
here, various statistical measures are developed to retrieve such
information from large corpora of real natural language texts and to
reason about them. A popular formal framework is vector space
models. These provide a solid base for word meaning, but it is less
clear how to extend them to phrases and sentences. In joint ongoing
work with Clark and Coecke we provide a setting on how to use linear
algebraic operations inspired by category theoretical models of vector
spaces and develop a solution. Here, empirical data from corporal and
experimental analysis is an essential tool to verify the theoretical
predictions of the models.
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Smoothness in Weakly O-minimal \Y_vy.
Structures

Abstract: It was followed in [1], the decomposition of definable sets
into "smooth" cells in o-minimal structures. Smooth cell decomposition
was examined in [2] for weakly o-minimal sitting. In this note, we
present the best analogue of the smooth cell decomposition property for
non-valuational weakly o-minimal expansions of real closed fields.

[1] L. van den Dries, Tame Topology and o-minimal structures, in:
London Mathematical Society Lecture Notes Series, 248, (Cambridge
University Press, Cambridge ,1998).

[2] H. Tanaka, T. Kawakami, c’ strong cell decomposition in non-
valutional weakly o-minimal real closed fields, Far East J. Math. sci
(FIMS) 25(3), 417-431 (2007).
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Originalism, Concepts, Contents, and Beliefs AR

Abstract: Originalism, recently introduced and defended by Mark
Sainsbury and Michael Tye (2011; 2012), holds that “atomic concepts
are to be individuated by their historical origins, as opposed to their
semantic or epistemic properties” (S&T, 2012, 40). After introducing
Originalism and two further principles that the view is committed to,
we will try to emphasize its significance by giving a short review of
how it tackles three classical problems in philosophy of language:
Russell’s problem of negative existentials, Frege’s puzzle of co-
referentials, and Gareth Evans’s objection to Kripke’s causal theory of
reference. Then, we will try to argue that Originalism does not succeed
in the analysis of belief reports. More particularly, first, Sainsbury and
Tye’s proposal for a sufficient condition for a truthful belief report fails
and, second, their recognition of the root of the problem is misguided.
After considering a couple of objections to our argument and rebutting
them, we will try two solutions. None of them, we will argue, is
completely successful. We will end up with a dilemma: either the
Originalist account of the content of a thought should be revised along
the lines of a Russellian view of propositions, or concepts should, at
least partially, be individuated by their semantic (or epistemic)
properties, in particular by their references. Either case, Originalism
undergoes radical revision.
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Well-founded Universes of Mathematics

Abstract: We consider the role of the foundation axiom and various anti-
foundation axioms in connection with the nature and existence of
elementary self-embeddings of the mathematical universe.

In order to prove the main flexibility theorem (theorem 13) we examined
all possible situations within different anti-foundation axioms (theorems
4to 12). Also one can prove a generalized result in the sense of having a
prescribed group of automorphisms of the universe (theorem 14).

Theorem 13.There are models of ZF C 'realizing all four separatingrefinements
of the fact that {id,} € Aut(V) € Eem(V).

(D) {id,} = Aut(V) = Eem(V). Models of ZFC and theories in thetheorem 3
have no nontrivial automorphisms or elementary self-embeddings of universe,
and indeed no nontrivial ¥, -elementaryselt-embeddings.

(2) {id,} € Aut(V) = Eem(V). IfV = WF(A) for a set A ofat least two
Quine atoms, then there are nontrivial automorphisms, but no other nontrivial
elementary embeddings.

(3) {id,} = Aut(V) & Eem(V). The model of theorem 12 has nonontrivial
automorphisms, but does have a nontrivial elementary embedding.

4) {id,} ¢ Aut(V) € Eem(V). IfV = WF(A) for a proper classof Quine
atoms, then there are nontrivial automorphisms, as well nontrivial elementary
self-embeddings which are not automorphism.
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