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A b s t r a c t 

The satisfiabil i ty problem for a syllogistic em­
bracing 6, E, Boolean set operations, the Ku-
ratowski topological closure operation ~~, and 
continuous and closed maps between topologi­
cal spaces, along w i th the operations of point 
evaluation, set image, and inverse set image, is 
solved for formulae that meet a particular syn­
tactic non-circulari ty property. 
The unquantif ied interpreted language £2 to 
be considered has inf initely many sorts of vari­
ables, each corresponding to a different topo­
logical space. Three kinds of variables are avail­
able, namely, individual, set, and map vari­
ables. Ind iv idual variables of a given sort are 
supposed to range over the universe of that 
sort, whereas set variables range over the sub­
sets of the appropriate universe. Finally, each 
map variable ranges over the collection of con­
tinuous or closed maps between two appropri­
ate topological spaces. 

1 I n t r o d u c t i o n 

Once a decision a lgor i thm has been found for a formal­
ized mathematical theory T, it is rewarding to discover 
that the val id i ty problem for some other theory T * , pos­
sibly related to a different branch of mathematics, re­
duces to the val idity problem of T, which one is already 
able to solve. 

Instances of this are common in the l i terature. We 
are therefore motivated in undertaking a quest for new 
problems whose solution is amenable to 'computable set 
theory', i.e. to the thick cluster of recently attained 
methods regarding various portions of classical set the­
ory (see [Cantone, 1988] for an extensive bibliography 
on this subject). Some indications in this direction have 
been given in [Cantone et a/., 1987], where the satis­
fiability problems of two theories dealing wi th mono-
tone functions on tota l ly and part ia l ly ordered sets have 
been translated into MLS, or "mult i- level syllogistic" 
(cf. [Ferro et a/., 1980]), a well-k nown decidable theory. 
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Specifically, it was shown there how to reduce to MLS 
the satisfiability problem for propositional combinations 
of atoms of type 

where / stands for a monotone function. 
In the same paper a decision test was provided for 

the satisfiability problem of an unqua l i f i ed 'extended 
Tarsia' theory of reals wi th variables designating contin­
uous real-valued functions, based on Tarski's celebrated 
result on the real field (see [Tarski, 1951]). Such theory 
allows real addition and subtraction, mult ipl icat ion and 
division, and comparison between variables representing 
real numbers; also, addition and subtraction of (contin­
uous) functions, function evaluation, posit ivity, mono-
tonicity and convexity predicates are allowed. More pre­
cisely, a decision test was provided for propositional com­
binations of atoms of the types 

) . 

where x,y,z are real variables and f,g,h are 
function variables, and where convex(/, x, y) [resp. 
concave(/, x, y)] is true if and only if the function / is 
convex [resp. concave] in the real interval [x,y]. 

Addit ional ly, an extension of Tarski's theory wi th 
multi-variate continuous functions has been considered 
in the same paper (see [Bledsoe, 1977, Bledsoe, 1984, 
Rabin, 1969] for other approaches on related problems). 

In this note we give a further application of deci­
sion tests for set theory to theories involving elemen­
tary topological constructs. More specifically, we extend 
two-level syllogistic [Ferro and Omodeo, 1978] wi th the 
Kuratowski topological closure operation , and wi th 
continuous or closed maps between topological spaces, 
along wi th the operations of point evaluation, set image, 
and inverse set image (cf. [Kelley, 1961]). 

We wi l l assume that formulae satisfy a syntactic non-
circularity property (to be specified below). 

The language £2 ,°° of our topological two-level syl­
logistic has countably infinitely many different sorts of 
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Slight modif ications of the El iminat ion Procedure al­
low one to add the map predicates injective and surjec-
tive, w i thout disrupt ing the decidabil i ty of the satisfia­
b i l i ty problem for acyclic formulae. 

Facing sl ightly harder technicalities, one could also al-
low in the language C2,°° the predicate 

''x is an accumulation point of X " 

and the operator Der(X) (where Der(X) stands for the 
set of all accumulation points of X, i.e. the derived set 
of X) w i thout undermining decidabil ity. 

An interesting open problem is if one could relax the 
requirement of acyclicity, w i thout losing decidability. 
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