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Postscript on semantics of substructural logics

A comprehensive account of possible world semantics for substruc-
tural logics is given in the Part III of An Introduction to Substructural
Logics, written by Restal in 1999. It is now downloadable at http://cite-
seerx.ist.psu.edu/viewdoc/download?doi=10.1.1.183.9741 &rep=repl & type=
pdf. The Lindenbaum algebra of FL is a residuated lattice, and a quan-
tale shares such a structure. Quantale is defined as a sup-lattice having
the multiplication, together with its unit, which commutes with an arbi-
trary union. Quantale was introduced by Mulbay in 1986, while he was in-
vestigating the left/right ideals of the non-commutative C* algebra. (C.J.
Mulvey, “&” Rend. Circ. Mat. Palermo, 12 (1986) pp. 99-104, Zbl 0633.46065.
G.Takeuti’s notes on quantum mechanics was listed as a reference at the
end of Mulvay's paper.) As for the category theoretic semantics of sub-
structural logics, monoidal closed category lies at the basis. Most struc-
tures of parallel processes involve monoidal closed category, so that Prof.
Bob Coecke once claimed, “Monoidal closed category is everywhere.” On
page. 84 of an introductory textbook, Conceptual Mathematics, published
in 1997 by F. W. Lawvere and S. H. Schanuel, one finds a sentence, “Real-
ity consists of fish, rivers, houses, factories, fields, clouds, stars, i.e. things
in their motion and development.” (The book is downloadable at http://
fef.ogu.edu.tr/matbil/eilgaz/kategori.pdf.) It is worthwhile mentioning that
an uncountable noun and simple plural nouns are used in this quoted sen-
tence. As the denotations of these nouns are things in motion and devel-
opment, they are neither “Bestimmt” (definite) nor determined. They
would seem to belong to a tradition, which G. Cantor called pagan, in the
criticism against G. Frege’s notion of function. If one takes the space stud-

ied under F. W. Lawvere’s thesis, “Set within Geometry”, as manifold, one
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would be able to proceed further along one of the ways initiated by his
thesis.

(Takeshi Ueno, Koji Nakatogawa)



