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At different times a number of authors (G,Moi-
sil, V.Kuznetsov, A.Muchnik, C.Rauszer) had sugges—
ted "symmetrical" formulations of the intuitionis—
tic propositional calculus, with cvery connection
&,v,=,7 having duals v, %, & ,C  and in
which a principle analogious to the duality prin-
ciple of the classical logic was restored. On the
other hand,J.C.C. McKinscy and A,Tarski in their
basic paper [1] on Brouwerian algebras (i.e. the
algebras commonly associated with the intuitionis-
tic calculus) paid a special attention to differen—
ces between Boolean and Brouwerian algebras, con—
nected with the violation of the duality law in
Brouwerian algebras. The authors write ([‘l] » D.141)
"The problem of dualism in Brouwerian algebras is
not yet clear". In the same paper the notion of
double-Brouwerian aigebras is introduced, which was
first mentioned by Th.Skolem [2]. Considering this
we shell call double-Brouwerian algebras Skolem al-
gebras,



The problem 33 and 76 of Birkhoff [3] should
be attributed to the mentioned questions,

Some our results on this direction are given
here.

Skolem lattice 18 & distributive lattice (T,v)
with the smallest element 0 and the largest ele-
ment { , such that for any two elements 4 and 6 of
E BTN
(1) the pseudo-complement of @& relative g (a—§),
defined to be the largest C €T such that anc4b,
exists and dually
(2) the pseudo-difference of & and & (& —§)
defined to be the smallest C¢ T such that Q<
£ Evec, exists,

From the point of view of universal algebras,
Skolem lattices are regarded as algebras (T;".A'_'l
-,o’l). Accordingly homomorphisms of Skolem algebras
are functions which preserve the operations and 0,1.
Let SK ve the category of Skolem algebras and ho—
momorphisms, Let (;,5) and (1’,*7be two ordered sets;
emep f: E — X’  will be called rigid map if

¥ L)Ly F2 TN 22278 4C) = x 2 £(2)=¥)
Ve sey (112) is an ordered Btone Bpace, if it

ie o-dimensional llausdorff Compact 8pace, is an
ordering relution such that for any ASE RelA=LRA
end RdA= LR » where i the topologica:

operetion of closure,
Using the results from [5] we can prove the



following: (1) The category 8k of skolem algebras
and homomorphisms is (dually) equivalent to the ca-
tegory N of ordered Stone spaces oand rigid continu-
ous maps;
(2) Representation "Theorem. Every Skolem lattice
TéSK is isomorphic to the lattice of all open~clo-
sed cones of the ordered Stone space T*=(¥ %€ fi
(We recall [5] that a set ASX is called come if x4
and x<Y imply veA).
(3) The lattice of all congruence relations of the
Skolem algebra T is isomorphic to the lattice of
all closed quasi-components of the ordered Stone
space T ‘= (=, 2) . A set A<, :Eis called a component
fx it A is maximal (.t € ) Q—connccted subset
Offg; quasi-components are unions of components.
As consistent with Birhoff's Problem 33([3],
p.131) we take note of the related result:
The complete distributive lattice T satisfies

%%t)h l\)’?nna.d = a A\.</0_4
() /\(avo..,) VA, Qe

(i.e. i% a Skolem lattlce) iff T is isomorphic to
the lattice of all open-closed cones of an ordered
Stone space(xﬂ), where & is extremally disconnec-

ted.

We denote by C() the center of a latticel ,i.e.

the set of all complemented elements of T . We ha-

ve:
(4) The lattice of congruence relations of the Sko-
lem algebra sl ya isomorphic to the lattices of
510 filtens of the center CLT)



(5) Every Skolem algebras SE semi-simple algeb-
ra, i.e. isomorphic a subdirect product of simple
Skolem algebras;

(6) Skolem algebra T 1is simple iff the centre

is two-element Boolean lattice.

We'd like to add a few words about the lattice
L of all nontrivially equational closses of Sko-—
lem algebras. L. is a distributive lattice; the
smallest element of L. is the class of all Boolean
algebras. The class of all Lukasiewicz algebras is
an atom of L .

Birkhoff's Problem 76 ( [31,P.229): "Find ne-
cessary and sufficient conditions on a Brouwerian
lattice for be isomorphic - to . the lattice of
ell closed elements in a suitable closure algebra".

We suggest the following answer:

Perfect Kripke model (1,12) (see ES] ) .is called
symmetricel it (% ,R) is perfect Kripke model (woe-
re é(ny)@ R(y,*) ). A Brouwerian lattice 1
is isomorphic to the lattice of all closed elements
in some closure algebra iff perfect Kripke model T
;(1‘2) is symmetrical.

In conclusion it would be deairable to say a
few words about the symmetrical intuitionistic cal-
culus (in nbort,,SIu). The semantica of the calcu-
1us ST 1ike that of the intultionistic calculus
con be definod in terms of Kripke-style frames, i.e.



in terms of triples (M,¢, ) , where M 1o a
non-empty set (of times), £ is a temporal ordering,
§ s a valuation, i.e. a function assigning the
truth value f(A|l)=A(ﬂ)£{°.4§ to a formula A
and x€M .

For the purpose of comparison let's consider
only two items of the definition of the function §
related to the negations 3,1 :

(a) The value ofaformula 1A at & time X 1is
true (i.e. ‘lA(‘)—'—' 1 ) if A is false at all times
later than the time X (W(x£¥ =>A()=0))
(b) The value ornformula FA at a time X is
true (i.e. f'A(‘)"f) it A is ralse at some time,
which the time X later than ((F)(Véx & AW)=0

So rA is a "precedent" negation as opposed to
a "prognostic” negation, '1A 3

It is not difficult to see that the calculus
SIW is complete with respect to the semantics of
mentioned style.



Finally, it can be shovm,mntzatis mutandis,

that the theorem of translation of the calculus SIa
2

into the system of tense~logic K CMT(see E‘fj )

with the operators 'P ("it has been that,...") and ¥

it will be that...") holds (analogical to the well

~known McKinsey-Tarski's theorem of translation of

the intuitionistic calculus into the Lewis modal

system SL' e
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