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CumBonnyeckast 1ormka

Various Interpretations of the Ternary Accessibility
Relation

J. Michael Dunn (U.S.A.)

From the beginnings of relevance logic there has been controversy about
its semantics, first that it had none, and then that it did, specifically the so-
called “Routley-Meyer semantics.”! The latter semantics contains a ternary
accessibility relation R and the following evaluation clause for implication.

xE=A— B iff Va,b,if Rrab and a = A, then b |= B. (1)

The best recent place to read about interpretations of their ternary acces-
sibility relation is [2]. But that was a paper “written by a committee.” Here
I will explore some relationships, historical and conceptual, among those and
other interpretations of the ternary accessibility relation Rabc.

1. “Modal” interpretation (relative relative possibility): a and b are compos-
sible (or compatible) relative to ¢ (Routley and Meyer in [15] credit it to
Dunn). Canonically this amounts to if A is provable in the theory a, and
B is provable in the theory b, then Ao B (i.e., ~(A — ~B)) is provable in
the theory c.

2. Another “Modal” interpretation (relative accessibility): if the antecedent of
a law in a is realized in b, then its consequent is realized in ¢ (Routley and
Meyer [14]). Canonically this amounts to if A — B is provable in the theory
a, and A is provable in the theory b, then B is provable in the theory c.

3. “Information Combining” interpretation: the piece of information a when
combined with b equals (or is included) in ¢ (Urquhart [17], Fine [9], Mares
12)).

4. “Information/Computation” interpretation: view information state a as
“Input” and view the information state b as a “program” (Dunn [5] and
[6]). Information state ¢ is a potential result of running the program on
that input.

5. “Computation Composing” interpretation: view both a and b as programs,
and view the information state ¢ as the program that arises when you
compose the first program with the second (Dunn [5] and [6]).

1Variants of this semantics were discovered independently by Fine, Maksimova and
Urquhart, at about the same time.
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6. “Naive” interpretation: situation b is relevant to situation c in the context
of situation a (Dunn [8]).

7. “Fuzzy Logic” interpretation: a,b, ¢ are degrees of truth and ¢ = a+b (Scott
[16] and Urquhart [18]).

8. “Thirdness” interpretation: a is a relation exemplified by the pair b and c,
i.e., a is a relation between b and ¢ (Peirce [13], Dunn [7]).

9. “Causal” interpretation: given the environment a, event b is the cause of
event ¢ (Peirce [13], Bochman [4]).

10. “Arrow Logic” (Dynamic) interpretation: « is an arrow (transition) that
includes the composition of the arrows (transitions) b and ¢ (van Benthem
[3], Venema [19]).

11. “Phase Space” interpretation: ¢ is the product of a and b (Girard [10]).

12. “Communication” interpretation: a is a channel connecting channel b to
channel ¢ (Barwise [1]).

These should not be viewed as competitors, but rather as alternatives, to
be chosen for different applications/purposes since they naturally give rise to
different formal properties of the ternary relation. Indeed, while many of these
were developed in the context of relevance logics, some originated quite inde-
pendently from these logics, in particular 7-12. And of course many, if not all,
of the listed interpretations should be viewed as proxies for a number of more
detailed alternatives.

As one (important) example consider 3, the Information Combining inter-
pretation. Visualize pieces of information as piles of paper (data) on your desk,
and visualize combining pieces of information as combining two piles of paper
together into a single pile. This can be done in different ways, the simplest
being to just treat them as sets and not care about the order in which they
are placed, or whether there are duplicates. Another way might be to regard
them as multisets, and disregard the order while carefully noting the number of
duplicates. Maybe, the order could matter too as with sequences. And maybe,
the way they are grouped into files, say with file folders, could matter.

This is part of a larger joint project with Katalin Bimbd, supported by an Insight
Grant from the Social Sciences and Humanities Research Council of Canada:
“The third place is the charm: The emergence, the development and the future
of the ternary relational semantics for relevance and some other non-classical
logics.”
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Reltoses Semantics for Relevant Logic
Vasyukov V. L. (Moscow)

There are two ways of interpreting relevant logics in categories: the first
(local) consists in an interpretation in topos and the second (global) is an in-
terpretation by means of the special category (non-classical topos) structurally
reproducing the peculiarities of relevant logics..

Local categorical semantics for relevant logics introduced in [1] is based
on reformulation of relevant algebra as a preorder category endowed with some
functors mirroring the properties of relevant negation and entailment — so-called
RN-category.

A modification of RN-categories for conveying properties of relevant al-
gebras allows introduce global version of categorical semantics for relevance
being, in essence, a non-classical modification of a topos. This categorical con-
struction would be called a reltos pursuing the analogy with the ”classical”
topos.

Global theoretic-categorical constructions we need for interpreting relevant
logics are as follows.

Definition. An R-reltos C is a category endowed with a covariant bifunctor
® : C x C — C such that

(i) C has finite products (—, —), coproducts [—, —] and C is distributive rela-

) 7

tively to those, i.e. {[a,b],[a,c]) = [a, (b, c)] for any objects a, b, ¢ in C;
for any objects a, b, ¢ in C there are the following natural isomorphisms:
a®b,2a®ba®c], b®@aX[b®a,c® al,

i.e. bifunctor preserves coproducts;

(iii) C allows exponentiation relative to ®, i.e. the following diagram com-
mutes

(a = b)®a €U

I®1, g
cRa

where = is an exponential;

(iv) the following functorial equations are satisfied:



14 CuMBoOIMY€eCKast JIOTUKa

(a) (91/1) @ (92/2) = (91 ® g2)(f1 ® f2);
(b) 14 ® 15 = 1agp.for any objects a,b,cinC a® (b®c) 2 (a®b) ®c.

Definition. An RN-reltos C is an R-reltos together with a contravariant
functor N : C — C such that
(ix) N?a=aq for any a in C;
(x) for any arrow a ® b — ¢ there is an arrow a @ N'e¢ — Nb in C.
Definition. A reltos C is an RN-reltos having a subobject classifier i.e. C-

object €2 together with an arrow true : e — ) that satisfies the following axiom:
for each monic f : a — d there is one and only one arrow X, : d —  such that

a1 L4
! \ Xf
¢ true f

The following proposition will be true for reltoses:

Proposition. In a reltos C the set Sub(d) of subobjects of d (= set of
equivalence classes of monos with codomain d) is a De Morgan monoid.

It can be seen that in reltos we have Sub(d) =2 Hom(d,Q) and thus
Hom(d,Q) will be a relevant algebra. But in this case the problem arises
concerning the category Set of sets. The matter of fact is that in Set we have
Sub(D) = p(D) where (D) = {x : x is a subset of the set D} Since p(D)
is a Boolean algebra of subsets and then we come to the conclusion that Set
cannot be a reltos. But according the definition of a relevant algebra of sets
there are some sets which form such an algebra. So either such sets generate
the subcategory RSet of Set or Set is, in a sense, a subcategory of RSet.

Unfortunately, we have not a relevant set theory written in the language of
ZF. But what we require in our case from the relevant set theory? In fact,
taking into account the construction of topos Set, the only thing we need is
that an intrinsic power set algebra in RSet will be a relevant algebra (as a
counterpart of the set of subobjects).

Proposition 1. RSet is a reltos.

Defining truth-arrows in a reltos C with the subobject classifier true : e —
we obtain an interpretation of the system R in an arbitrary reltos C. The
truth-value in reltos we will call an arrow of the type e — €2 and the collection
of all such C-arrows will be the set C(1,9). Since in a reltos C' we have
Sub(d) = Hom(d, Q) then Sub(d) = C(d, ), i.e. taking into correspondence to
some subobject f its character x; we transfer the structure of the De Morgan
monoid from Sub(d) on C(d,?). The connection between reltos semantics and
considered theory as in case of Heyting algebra consists in that for any reltos
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CEaiff C(1,9Q) = «a iff Sub(e) = a.Hence, the validity in any reltos is equal
to the validity in De Morgan monoids C(e,2) and Sub(e). This implies the
following theorem:

Theorem 1. IfFgr « then for any reltos C we have C = a.
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Bpemennble ruOpugHbIE€ JIOTUKN C MOJAJIBHOCTIMU
«BUepa» U «3aBTpa»

Baxpywesa II. B. (Mocksa)

In this article we study temporal hybrid logics with the modalities
“yesterday” and “tomorrow” and prove completeness results for the dis-
crete time.

B rubpuanom MoIabHOM SI3BIKE MPUCYTCTBYIOT OCOOBIE TPOIO3UITMOHATb-
HBIE II€pEMEHHbIE — HOMUHAAb. CeMaHTUIeCKN, HOMUHAJBI — 9TO UMEHA, JIJIs
mupoB mozenun Kpunke. Muorue cBoiicTBa mikag Kpumnke, He BbIpa3uMble B
OOBITHOM MOJIAJILHOM $I3BIKE, MOTYT OBITH OIpeIe UMbl B rubpu oM. Mes 1o-
GapJleHNsI HOMUHAJIOB BIEPBbIe 10siBUIach B [3]. T'HOpHIHBIE JIOTUKA HAXOJSIT
MpUMEHEHNE B TAKUX ODJIACTSIX, KaK TEOPUSA MOJEJIEH, TeOPHsT T0KA3ATEIbLCTB,
JIOTUYIECKUI aHAJN3 €CTECTBEHHOTO SI3bIKa, TaKKe THOPUIHBIE JJOTUKH TJIyOOKO
CBSI3aHBI C JIECKPHUIIIMOHHBIMY JIOTUKAMHU. B JTOK/Iage paccMaTpUBAIOTCS Bpe-
MEHHbBIe TUOPHU/IHBIE JIOTUKU C MOJIAJbHOCTIMU «BUepay U «3aBTpas. s pac-
CMaTPUBAEMbBIX JIOTUK CTPOUTCS AKCHOMATHUKA, JIOKA3BIBAIOTCST TEOPEMBI O T10JI-
HOTE€ OTHOCUTEJIFHO IITKAJBI IEJIBIX YUCes cO caBuramMu Ha +1 n —1.

Onpenenenue 1. B 2ubpudrom epemerHHom A3vike K MHOKECTBY IIPOIIO3UIIAO-
HaJIbHBIX TlepeMeHHbIXx PROP mobasiisieTcst c46THOE MHOXKECTBO HOMUHAJIOB N,
a B KauecTBe MOJIAJILHOCTEH paccMaTpuBaloTcst MojaibHocTn «3asrpar ((OT)
u «uepay (O7).

Omnpenenenne 2. Hazosém SL.t-wxanoti 6Gumonanbuyio mkary Kpumnke, B
koTopoit obmeznadnmbl hopmyast (¥): O~ O p < p, OTO p <+ p, O p
O, O p+ O

3ameuanue 1. HerpyjHo BujeTh, 9TO 3aJlaHHBIE YCJIOBUS BBIJIESIOT KJIACC
mxas Kpurke ¢ GyHKIMOHAILHBIMEA U B3aUMHO 0OPATHLIMU OTHOIIeHuaME R
u R, r.e. RT u R~ 3a/a10T JBe B3aUMHO OOpATHbIC OGUEKITUN — MePeCTaHOBKH
Ha MHOXKecTBe Mupos W. [1]

Onpenenenue 3. Mnoowcecmeo 2ubpudnvr epemennoir H.t-dpopmys GTF
crpourcs 3 PROP, N u L ¢ nomompio —, Ot u O~.

Mmnootcecmeo 2ubpudnvix epemennvr Ha.t-gpopmyas GT Fq crpourcs us PROP
u L ¢ momomsio —, OF, O~ u ognomecTHHIX cBa3ok @Q;, rae i € N.
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Omnpenenenne 4. Modeau Kpunxe aoeux H.t u Ha.t OUpeeIsSIIOTCS KAK TaPDI
(F,V), rae F - SL.t-mxana, V: PROP UN — 2V — takas onenxka, aro V(i) —
oanodieMentHo, ecan i € N. B takux mozenax PROP, L, ceasku —, OF, O~
OIIEHMBAIOTCSI TaK Ke, KaK U B OOBIYHOM MOMAJIBHOI JIOTHKe, a Jjisa BeexX i € N,

AeGTFa:  Myw)FiseweV(i), ( M,v)FQA<S (M,v)FAunveV(i)).

Onpenenenue 5. Hazopém H.t-sozukotli muOXKecTBO A H.t-bopmyi, comep-
JKallee BCe KJIACCHYECKHE TABTOJIOIMH, AKCHOMbI HOPMAaJLHOCTH, BPEMEHHBIE
akcuoMbl (*), a Takzke cieyiomee MHOKecTBO akcuoM (NOM):

(iAnp)— O™ —=p), iAp) = O "(i — p), upu Becex n > 1,

(tre O =0"--OFuO™"=0"-0O"),

n pa3s n pa3s

samrHyTOe OorTHOCcUTebHO npasus: Modus Ponens, (Nec): eciu A € A, 1o
OTA € Au (O A € A, npasun noacTanoBKu (OPMYJI BMECTO II€PEeMEHHBIX
(Subst) n 1OACTAHOBKY HOMUHAJIOB BMECTO HOMUHAJIOB (Subst’).

Onpenenenne 6. Hazosém Ha.t-s02ukol muoxkectBo A Ha.t-dopmyi, co-
JIEpIKAIIEe BCe KJIACCHIECKUE TABTOJIOTAH, AKCUOMBI HOPMAJIBHOCTH, BDEMEHHBIE
akcuoMmbl (¥), a Takxke ciejyiomue akcuoMbl: ~@; A < @;—A; OT@; A — @, A;
O @A - 9;4; @,@;A — Q; A, 3aMKHyTOe OTHOCUTEJILHO Ipasui: Modus
Ponens, (Subst), (Nec), (Neca): eciim A € A, To @Q; A € A.

O603naunM MUHEMATLHYTO H.t-10TUKY Kak S L.ty ¢, & MUHUMAJIbHYIO Ha.t-
JoTuKy Kak SL.tyg ¢t

Omnpenenenne 7. Jloruka A noana ommnocumenvro kaacca wranr C, ecau: ¢ €
A & C E ¢, nyis moboit bopmyist ¢. Jloruka A cuavho noana ommocumenvo
xaacca wrans C, ecmu C' E A, u 11 Beskoro A-HEIIPOTUBOPEYNBOIO MHOXKECTBA,
dopmyst ¥ cymecrByer mkasiga F € C, Takast 9T0 MHOXKECTBO Y BBIIIOJHUMO B
HEKOTOPOM MUPE 3TOM IIKAJIBI.

Teopema 1. Jloeuxa SL.ty ¢ cuavro noana omuocumenrvro xkaacca S L.t-wxan.

Onpenenenue 8. Jlozukot HZ.t HA30BEM JIOTHKY, ITOJIYIAIOINLYIOCS U3 JIOTHKH
S L.ty ¢ 3amenoit axcuom NOM Ha ciiemyionee MHOXKeCTBO akcuoM: i — ()74,
i — (7", nag Becex n > 1.

Onpegesienne 9. Hazoém npamoti mkamy (Z, RY, R™), rae xRy, ecim y =
z+1luzR y ecimy =x — 1.

Onpenenenue 10. Jloruka HazbiBaeTcss GUHUMHO GNNPOKCUMUPYEMOT, ECITH
OHAa TIOJTHA, OTHOCUTEILHO HEKOTOPOTO KJIACCA KOHETHBIX ITKAJ.

Teopema 2. 1) Jloeuxa HZ.t noana omuocumesvho npamot. 2) Jdoeuxa HZ.t
paspewuma. 3) Jloeuxa HZ.t ne asasemcs Gunummo annpokcumupyemot.

Teopema 3. 1) Jloeuka SL.ty, .+ noana omnocumenvno npamot. 2) Jozuxa
SL.ty gt paspewuma. 3) Jdoeura SL.ty, 1 AGAREMCA GUHUMMHO ANNPOKCUMU-
pyemoti.
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MogajabHbIe JOTUKN U TeOpeMa O AeIyKIUun
Topbynoe H. A. (Tesepv)

Ilox srorukoii Oy1eM MOHUMATH OTHOIIIEHHE JIOTUIECKOTO CJIE0BAHUS, KOTO-
poe yCTaHABJIMBAETCS MEXKy KOHEUYHBIM MHOXKECTBOM (DOPMYJI U (POPMYJIOi.

IlycTb B si3bIKE JIOTUKHU €CTh UMILIUKAIUsI. ByieM roBOpUTh, 9TO JIOTUKa 00-
JIaJaeT CUJILHBIM JIe/IyKTUBHBIM CBONCTBOM, €CJIM OHA YJIOBJIETBOPSIET YCJIOBUIO
FyFepelHyY— .

MuoxkecTBO Beex pOpPMYJI, KOTOPBIE CIEIYIOT U3 IIyCTOrNO MHOYKECTBA, OyIeM
HA3bIBATh MHOXKECTBOM TaBTOJIoruii. Teopueil ioruku 6y1eM Ha3bIBATH MHOXKE-
cTBO OPMYJI, COZIEpKAIIEe MHOXKECTBO BCEX TaBTOJIOIHMIA JTAHHON JIOTUKH U 3a-
MKHYTO€ OTHOCHATEIbHO BCEX IIPABUJI BBIBOJA, ITOCTYJUPOBAHHBIX JJIsl JTaHHON
JIOTHKH.

MomasbHo#t Jtorukoit OyaeM Ha3bIBATh JIOTHKY, SA3BIK KOTOPOI COMEPKUT
OJIHY MOJAJIbHYIO CBA3KY L], a MHOKECTBO TaBTOJIOTHil COMEPKUT Bce hopmy-
JIBl MUHUMAJIBHOU MoJaJibHOU jjoruku K. MogaibHyto JIOTUKY OylieM Ha3bl-
BaTh KBa3WHOPMAJIBHOM, €C/IN I Hee MOCTYJIUPOBAHO TOJIBKO IIPABUJIO BbI-
Boga modus ponens. MogaybHYO JIOTUKY OyZeM Ha3bIBATH HOPMAJIBHOM, €CJIn
Hapsamy ¢ modus ponens /sl Hee MOCTYJINPOBAHO U IPABWIO Lemetst.

Kak nzBecTHo, MHOTHE MOAJIbHDIE JIOTUKH, HanipuMmep, K u nekoTopbie hop-
MYJIMPOBKHU S5, He UMEIOT CUJIBHOTO JIeJlyKTUBHOI'O CBOWCTBA, IIPU 9TOM KBA3U-
HOpMaJibHasi (POPMYJIMPOBKa JIOTUKHU S5, naHHas KapHamom, 3TUM CBOHCTBOM
obsaaer. B cBsa3u ¢ ykazaHHBIME (hDaKTaMU BO3HUKAET PsiJi BOIIPOCOB O IIPH-
CYIIHOCTH JI€lyKTUBHOT'O CBOMCTBA MOIAJIbHBIM JIOrUKaM. MBI MOXKeM CKa3aTh,
9TO B IEJIOM CHUTYAIlUsl C HUM BBIIVISIUT CJIELYIONIIM 00pa30M:

— BCe HOpMaJlbHbIe MOJAJIbHbIE JIOTUKHN, KPOME JIOTUK OJIHON TOYKU, CUJIbHBIM
JeIyKTUBHBIM CBOMCTBOM He 00JIaIai0T;

— BCe KBa3WHOPMAaJbHBbIE MOJIAJIbHBIE JIOTUKNA ODJIAIAI0T CUIBHBIM ey KTHB-
HBIM CBONCTBOM;

— HOpPMaJIbHbIE BAPUAHTHI JIOTUK OJIHON TOYKU 00JI3IaI0T CUJIBHBIM JI€/[yKTUB-
HBIM CBOWICTBOM.

3aMeTuM, 9T0 yKazaHHble GAKThI TO3BOJIAIOT YTBEPXKIATh, YTO CPEJIA TEOPUil
JII0601 KBa3MHOPMAJILHON JIOTUKH, KPOME€ JIOTWUK OJHOW TOYKHU, CYIIECTBYIOT
Teopuu He 3aMKHYTBbIe OTHOCHUTEJIBHO IpaBuia L'eness. Bosee Toro, HecmaokHO
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JIOKa3aTh, 9TO JIJIsl KaXKJIOU M3 YKA3AHHBIX JIOTUK CYIIECTBYET KOHTUHYYM TaKUX
Teopuii. B cBsi3M co BceMm, CKazaHHBIM BBIIE, CTOUT OOPATUTL BHUMAHUE HA
CJIe Iy TOTIIee.

Cpenu Bcex KBa3MHOPMAJIBHBIX JIOTWMK €CTh TaK HAa3bIBAEMBIE KBAa3MHOD-
MaJIbHBIE BADUAHTHI HOPMAJIbHBIX JIOTHK. TaK HA3bIBAIOT KBA3MHOPMAJIHHBIE JIO-
PUKH, MHOYKECTBO TABTOJIOIHH KOTOPBIX COBIIAJAET C MHOYKECTBOM TABTOJIOTHHA
COOTBETCTBYIOIINX HOPMAJIbHBIX Jioruk. Hampumep, Kapuamosckast dhopmysn-
POBKa JIOTUKHU S5 SBJISIETCS KBa3MHOPMAJIbHBIM BAPUAHTOM CTaHIAPTHON (bop-
myaupoBru Jjioruku S5. Ipasumo Temens siBasiercs 100aBasieMbIM TPABUIOM
JJIst JTF000TO KBa3MHOPMAJILHOTO BapuaHTa. [Ipy 9TOM, XOTsi OHO U HE U3MEHSIET
MHOYKECTBA BBIBOJUMBIX (DOPMYJI, OHO U3MEHSIET OTHOIIIEHNE BHIBOJUMOCTH BCEX
KBa3WHOPMAJHHBIX JIOTUK, KPOME KBA3HHOPMAJBHBIX BAPHAHTOB JIOTMK OJIHON
TOYKHU, OTHOIIIEHHE JIOTUYECKOrO CJIeJIOBaHUsI KOTOPBIX OHO HE M3MEHSIET.

Paboma noddepoicana eparnmamu PODPH Nel3-06-00861 a, Ne14-06-00298 a

The maximal three-valued matrix for the classical
propositional logic

Devyatkin L. Yu. (Moscow)

The class of functions that is maximal in Ps is presented, such that
it contains all functions of the three—valued algebras of classical proposi-
tional logic, and only them. On the basis for this class the three-valued
matrix for the classical propositional logic is proposed.

We will call a logical matrix M =< {1,0}, Fps, {1} classical, if the set
of operations Fj; is complete in P,. Let us assume that the algebras
< {1,0}, F;y > and < {1, 3,0}, Fy > are of the same type, and the number
and arity of the basic operations of Fy; and F correspond to the number and
arity of the connectives of some propositional language L. In this case, we will
say that the consequence relation Fy in the matrix N =< {1, %, 0}, Fn, {1} >
is classical, if I' Fy B < I Fj; B, where T is a set of L-formulas and B is an
L-formula. The following theorem can be proved [1].

Theorem 1. The consequence relation in N =< {1,3,0},Fy, {1} >
is classical, iff for every f(x1,x2,...,2,) € [Fn], the following holds:
(P(f(zlax% cee 7xn)) = f(SD(ﬂfl)a (p($2), sy cp(xﬂ)% where QD(‘T) =1, ifz=1,
and o(z) =0, if z € {1,0}.

Let us now consider the following set of operations F,q. = {V, A, -, f1, f%, fo}:

vit L ool [af1 L oo] |a|-e| L] |
11 1 1 11 4§ 0 1o |i]ofo
1 1 1 1 1 1

sl s 2| |3l 2 O |31 0] 3|0
0|1 1 o 0|0 0 0 0] 1]0o]o]1
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It is clear that all of these operations correspond to abovementioned theo-
rem. It is also easy to show using the induction on the length of the formula,
that all superpositions of these functions also satisfy the condition of the the-
orem.

We can show that [Fiuee] = {f(z1,22,...,20)|e(f(x1,22,...,2,)) =
flo(z1), o(x2),...,0(xn))}. Let us consider an arbitrary g(xi,xa,...,z,),
such that ¢(g(z1,22,...,2n)) = gle(x1),0(x2),...,p(x,)). For a set of val-
ues < a,Qa,...,q, >, such that g(ay,as,...,a,) = 1, we can construct the
function I, (1) A In,(z2) A<+ A Iy, (2,), where I, (z;) = -y, if «; = 1,
and I, (z;) = ~;, if a; € {1,0}. It is easy to see that this function returns
the value 1, if x; = a4 for every x;, and the value 0 otherwise. Consequently,
the disjunction of such conjunctions for every sequence of values for which
glag, s, ... ,a,) = 1 returns the value 1 whenever g(aq, as,...,a,) =1, and
the value 0 otherwise. Now we need to deal with the fact that this DNF-like
function would also return the value 0 for a set of values < Sy, fo,..., 8, >,
such that g(51,082,...,0n) = % For every set like this we can construct the
function I;il (1) A 1232 (za) Ao A I[;n (zy,) that will return the value 7 when
x; = B; for every x;, and the value 0 otherwise. By adding such conjunctions
as the new disjuncts to the previously obtained disjunction as appropriate, we
obtain the function that always returns the same value as g(z1,z2,...,2zy).

Now we will show that F,,,. is in fact maximal in P;. Let us add to [Finaz]
an arbitrary function f (z), such that w(f/(%)) # o(f'(0)). We only have to
consider a unary function because [F,q,] contains all constants. The several
cases are possible. Either (1) f'(1) =1and f(0) =1, or (2) f(3) =1 and
F(0) =0,0r (3) f(3) =3 and f(0) = 1, 0r (4) () =0 andf(0) = 1.
To prove our statement is is enough to show that in every case Post’s cyclic
negation can be presented as a superposition of f l () and the operations from
Fyaz: (1) ~ @ = (/' (2) A=2) V (@) (2) ~ @ = £ (2) Aai (3) oo @ =
(f (@) A=z) VI (2); (4) ~ 2 = (-x A= (f () A=) V ().

Considering the results presented above, we can conclude that the three-

valued matrix with the classical consequence relation
Mar =< {1, %,0},me7{1} > is, from the functional point of view, the

maximal three-valued matrix for the classical propositional logic. The analo-
gous matrix M,,,, =< {1,3,0},F,.,,{1,2} > can be obtained in a highly
similar fashion.
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MeTO,I[I)I AdoKa3aTeJIbCTBa CeMaHTUYeCKOil IIOJIHOThI 1
Pa3peaimMoOCT MHOI'O3HAYHbIX MOJAJIBHBIX JIOTUK

Henes 0. B. (Mocksa)

Meron XenkuHa He perraeT HpobJieMbl Pa3pemuMOCcTh. B CBs3M ¢ 3TUM
B KOHIIE IMECTUIECATBIX ['OJOB IPOILIOrO CTOJIETUS s HMPEJIOKUI 0000IeHIe
merona Kagbmapa s MATPUIHBIX MOJAJIBHBIX JIOI'MK. BO3MOXKHO, 4TO Takoe
06001IIeHre OBLIO CACTAHO O MeHs. £l 9TOro He 3HaJ W He 3HAIO 0 CHX IIOp.

O06001enne 3ako9aeTcs B cieaytomeM. [lycrs nana dopmysia u Kakoi-To
HAOOp 3HAYEHWl BXONANNX B He€ mepeMeHHbIX. Jloka3pIBaeTcsa JiemMMma, aHa-
JIOTUYHAsI COOTBETCTBYIONIEH JIeMMe JIBYX3HATHON JIOIMKH, T.€. JOKA3BIBAETCH,
910 U3 GPOPMYII, 0OPA30BAHHBIX U3 IIEPEMEHHDBIX U IPUHIMAIOIINX BbIIEJIEHHOE
3HAYEHNE IIPU COOTBETCTBYIOMIEM 3HAYECHUU I[I€PEMEHHOM, cjemyeT (opMyia,
oOpa3oBaHHAas U3 PACCMATPUBAEMON (DOPMYIIBI, TOYKE ITPUHUMAIONIAS BbIJIEICH-
Hoe 3uadenue. Eciu dpopmysna sBiIseTcss OOIE3HAMNMON, TO OHA OKA3bIBAETCS
JIOKa3yeMOoIt.

15t KBa3UMATPUYHBIX JIOTUK TaKas 3a/1a4da Obljla yKazaHa B KadecTBe IPO-
6aemsl ([1, npobaema 18]). HeckosbKo jreT Ha3a 1 MHE Y/A10Ch TPOOIEMy KOH-
KPETU3UPOBATH U OCYIIECTBUTH COOTBETCTBYIOIIE I0KA3ATEIHCTBO.

PopMyIUPOBKA JEMMBI JJIS JBYX3HAYHON KBA3UMATPUIHON JIOTHKH, COOT-
BETCTBYIOIIEH YKA3aHHOI BBIIIIE.

Jlemma. Ilycmv D — dopmyra; aq,...,a, — 6CE PA3AUNHLLE NEPEMEHHDIE,
exodsujue 6 D; by, ... b, — ucmunnocmmubie 3HAYEHUA IMULT NEPEMEHHDIL;
nycmos A; ecmov a; UAU 0, 8 3A8UCUMOCTU OM M020, ecmb au b; t uau f;

(1) nyemv D npunumaem suauenue t 6 Kaxrncdol asomepramuehol wh-
mepnpemayuy, 06pa306anHotl Ha 0CHOGE JaHHOT UHMEPNPEMAUUY, M020a OAA
KaotcAol anbmepHamueHotl unmepnpemanyul, 06pa3osannotl wa ocnose darHol
UHMEPNPEMAUUL, 6EPHO

Al,...,An:>D;

(2) nycmo D npunumaem snavenue [ 6 kaorcdotl anvmepnamuerot unmepnpe-
Mayul, 06pa3zosarHoti Ha 0CHOBE AHHOT UHMEPNPEMAUUL, M020a A KaHCIOU
AAOMEPHAMUBHOT UHMEPNPEMAUUY, 06PA3068aHHOT Ha 0CHO8e JaHHOT UHMED-
nPEMAYUL, BEPHO

Al,...,An:>_|D;

(3) nyecmo D npunumaem gnaverue t 6 HEKOMOPOT AAGMEPHAMUEHOT UH-
mepnpemayuu, 06pasosantoti na 0CHOSE 0aHHOT UHMEPNPEMAUUY, U NYCMb
D npunumaem suavernue f 6 HEKOMOPOT AAYMEPHAMUEHOT UHMEPNPEMALUL,
06pa308aHHOT Ha 0cHo8e AaHHOUT UHMEPNPEMAUUY, M020a i OGHHOT UHmep-
NPEMAYUL NEPEMEHHBLT BEPHO

Ay,...,A, = D uau Aq,..., A, = —D.

Amnajiornanoe 0600IIEHNE CHEIAHO JJIsi MHOTO3HAYHBIX KBA3UMATPUIHBIX
JIOTHK.
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Pa6oma noddepotcana eparmom PITHD N 15-03-00372.

JlntepaTtypa
[1] Wsxes 1O.B. Modaavhas nozuxa. 1991.

Stit-logic with ()-operator for Imperatives
Gleb Karpov (St.-Petersburg)

We present the logical treatment of imperatives (commands and promises)
regarded as the action one rational agent performs in order to compel the
other one, by imposing certain obligations on her, to act in a certain way. For
this purpose the framework of stit-logic supplied with the ()-operator, as it is
introduced in [1], is used.

Proposition 2. Formula (o astit: O [f dstit: ¢]] expresses what happens on
the deontic level of an agent’s interaction when o utters an imperative sentence
that can be regarded as a command, and [ receives what was uttered and finds
herself in a situation when it is obligatory to see to it that ¢.

We adopt the idea of indexed Ought-sets introduced in [2] for interpreting
promises in accordance with the following proposition:

Proposition 3. Formula [a astit: Og Oqla dstit: ¢]] expresses the deontic
effect of a promise that « gives to 5: Agent o sees to it that from the point
of view of agent [ it is obligatory that from the point of view of agent « it is
obligatory for agent a sees to it that ¢.

The following statements reflect the main results of interpreting imperatives
on the basis of propositions 2 and 3.

1. Theorems [« astit: O [B dstit: ¢|]] — O[B dstit: —[8 dstit: ¢]] and
[a astit: Op Qala dstit: ¢]] — Ola dstit: —[a dstit: ¢]] demonstrate
the refraining ability for an agent in case of a command and a promise
respectively;

2. Theorem [ astit: O[S dstit: ¢]| Ao astit: O[B dstit: ¢]] — [« astit: O
([B dstit: ¢] A [B dstit: ¥])] demonstrates the validity of a transition from
two different commands to the one command that associates their content
under a singular imperative operator;

3. Theorem ([« astit: O (¥ — [B dstit: ¢])] A [« astit: O [B dstit: ]]) —
[a astit: O [B dstit: ¢]], along with conjectures ([ astit: O (v —
[B dstit: @) A [ astit: ]) — (o astit: O [F dstit: ¢]] and ([« astit: Op
Oa® = [a dstit: ¢])] A [a astit: Op Qala dstit: ¥]]) — [« astit: Op
Oala dstit: ¢]], shows the relevance of modus ponens-like inferences with
respect to a command as well as to a promise;
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4. Propositions [« astit: O ([8 dstit: ¢] A [8 dstit: ¢¥])] » |a astit: O
[B dstit: @] A [a astit: O [8 dstit: ¢]] and [« astit: O [B dstit: ¢]] -
[a astit: O ([ dstit: ¢] V [8 dstit: 9])] forbid some usual for PL and
Standard Deontic Logic transitions.

Jlutepatypa
[1] Horty, J. F. Agency and deontic logic Oxford University Press Oxford, 2001.

[2] Horty, J. F., Belnap, N. The deliberative stit: A study of action, omission, ability,
and obligation // Journal of philosophical logic, Springer, 1995, 24, 583-644.

OO0 0/1HOII KOHCTPYKTHUBHOI JIOTUKE TIOCTPOEHU Ha
rpadax

Kowypos E. B. (Ilepecaasav-Banreccrui)

B pab6ote [1] mpeiokeH MOIXOM K CHHTE3Y MOKA3YeMO IPABHJIBHBIX IIPO-
rpaMM C IIOMOIIbIO CHeH‘I/Ia‘HI/I3I/IpOBaHHOI‘/’I KOHCprKTHBHOﬁ JIOTUKU, OI'PaHUYI€H-
HOM CBSI3KAMU UMILIMKAIMU ¥ KOHbIOHKIINU. BriocjeacTBun ujest Obljia pa3BuTa
B [2], re paccMaTpuBaeTcs ele HeCKOJIBKO JIOTHK TOTO K€ KJIacca, HO yXKe C
IpyToil ceMaHTUKOI, Ha 6a3e Teopuu rpados. B mannoil ceMaHTUKe JIOTTIeCKne
GOPMYIIBI PeATU3YIOTCsI TTOCTPOCHUSIMI Ha rpadax.

Iycrs pan opuentuposanubiii rpad G = (V, E, begin, end), rue: V — muo-
2KecTBO BepuinH, F/ — MHO)KecTBO pebep, begin: E +— V — dynkius, koropas
oIpeJielisieT BepIInHy-Hada0 pebpa, end: F — V — dyHKius, KoTopas ompe-
JieJisieT BepIInuHy-KOHer, pebpa.

ITockosbKy B JaHHOI paboTe pacCMaTPUBAIOTCS TOJBKO OPUEHTHPOBaHHBIE
rpadbl, B JajibHefimem OymeM Ha3blBaTh uxX mpocto rpadamu. s ymobcrsa
Oy/IeM HUCIOJIL30BATh HECKOJIBKO JIOMOJTHUTEILHBIX TEPMUHOB JIJIsI OIIPEJIeICHIS
rpadOB € OIpeIeIeHHBIMUA CBORCTBAMMT:

ucxozgiiee pebpo e BepIIMHbL ¥ — TaKoe, 9T0 begin(e) = v; Bxousiee pebd-
PO € BepINMHBI ¥ — Takoe, uTo end(e) = v; CeTh — AIMKINIECKUH rpad; cBsi3-
Hasl CeTb — CeTb, KOTOPAasi COCTOUT W3 €JMHCTBEHHOUW KOMIIOHEHTHI CBSI3HOCTH;
JIeC — CeThb, KaXKJasi BEePIIMHA KOTOPOl nMeeT He OoJiee OIHOIO BXOJSAIIETO ped-
pa; JepeBo — Jiec, KOTOPBI COCTOUT U3 eIUHCTBEHHONW KOMIIOHEHTHI CBA3HOCTH;
HavYaJIbHAs BEPIIHHA — BEPIIUHA CETH, KOTOPas He MMeeT BXOJSIINX pebep; KO-
HEYHAs BEPIIIHA — BEPIIMHA CETH, KOTOPAasi HE UMEET MCXOJISIINX pebep;

Iocrpoenuem Ha rpade G 6yuem HasbiBaTh Takyio cetb G = (V, By,
begins, ends), UTO CyIecTByeT OTOOparKeHNE €, KOTOPOE OTOXKJECTBIISIET BEP-
MKUHBL 1 pedbpa cetu Gs ¢ BepmuHaMu u pedbpamu rpada G:

— st gioboro x € Vit e(z) €V,

— s goboro x € Es: e(x) € E,

— st sioboro x € Ey: e(begins(z)) = begin(e(z)),
— agist yuoboro x € Ey: e(ends(x)) = end(e(x)).
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CopnepzkaresbHo, ocTpoenne Ha rpade G MOXKHO UHTEPIPETUPOBATH, KAK
ceTh u3 myTeii, gomyckaembix rpadom G. Beegem orHomenue split(G, Gy, G2)
pasbuenust cetu G = (V,E,begin,end) Ha JBe KOMIOHeHTHI (7 =
(V4, E1,beging, end;) u Gy = (3, E5, begin,, end,) co cieyromumu cBOficTBA-
MI:

— VinVy, =g,
— EiNE,=02

s Beaxoro pebpa e € E: (e € E1)V (e € E3)V (begin(e) € V1&end(e) €
Va).

ConeprkaresbHo, oTHOIIEHHE Split PasbuBaeT CeTh Ha KOMIIOHEHTHI CBA3HO-
crtu Jubo, €M ITO HEBO3MOXKHO — HA JIBE CETH TaK, YTOOBI CBA3BIBAIONINE MX
pebpa GbLIM HAIIPABJIEHBI CTPOTO B OJHOM HAIPABJICHUH. By/leM Ha3blBaTh OT-
HomIeHue split MOJYJIBHBIM, €CJIU JIOTIOJHATEIHLHO BBIIOJHSIETCS CBOHCTBO: TO/I-
MHOKECTBO Bcex pebep e m3 F, takux, uro (begin(e) € V) & end(e) € V3) mmbo
yCTO, JIMOO COeMHSET KazK/(yI0 KOHEIHYIO BepmunHy G ¢ KazK0#l HaJaIbHOI
BepiiuHOi G U TOJIBKO HX.

Onpenenenue. Oupenenenne. ByneMm Ha3bIBATH CETh MOJMYIBHONM, €CJIU OHA
aroMapHa (COCTOUT U3 €IUHCTBEHHO! BepIiuHbl 6e3 pebep), b0 MoxKeT ObITh
pa3duTa MOJYJILHBIM OTHOIIEHUEM Split HA JIBe MOJLYJIbHBIX MOJICETH.

O6iee cBoiicTBo npemioxkenubix B [2] moruk GL1-GL4 3akiouaercs B TOM,
970 peasndyeMoe (GOpMyJIOi TOCTpOeHHe Ha rpade OKAa3BIBACTCS MOLYILHBIM
nepeBoM 6o jtecom. OIHAKO Ciydail, KOrja BEPIIMHBI IOCTPOEHUs Ha rpade
MOT'YT UMETh 0oJiee OJTHOTO BXOJAIIEro pebpa, TaK»Ke MpeJICTaB/IsSIeT HHTEepeC.

Pacemorpum Bapuant Jjjoruku GL5, B KOTOpoM ciefoBaHue U3 HeaTOMap-
HOt (opMyJBI Oy/IeT MOHUMATLCA, KaK Hajandne pebep OT CeTH U3 MOCHLIKU
UMILINKAIMYA K CeTH U3 3aKJIF0UeHMs uMILInKanuu. st cobitoienust cBoiicTBa
MOJLYJIBHOCTH TakKue pebpa JIOJKHBI COEIUHSITh KaXKJIyI0 KOHEYHYIO BEpIIUHY
CEeTHU U3 IOCBIJIKM UMILIMKAIMU C KazK/J0 Ha4aJIbHON BEPIINHON CETU U3 3aKJII0-
qeHUsT UMILTHKAINA. Takoil BapraHT OMUCHIBACTCHA CJIEIYIONIUMU TTPABUIAMI
BBIBOJIA:

Ecm A= B,B=C, 10: A= (B=C).
Ecm A= (B=C),r0: A= B,B=C.
Ecim A= B,B = C, 10: (A= B)=C.
Ecim (A= B)=C,10: A= B,B=C.
Ecim A= B, A= C, t0: A= (B&C(C).
Ecn A = (B&C), 10: A= B, A= C.
Ecmn A= C,B = C,10: (A& B) = C.
Eciu (A& B) = C,10: A= C,B = C.

Ocobennocrbio Jjioruk GL1-GL5S sBJIsitoTCsI HeCTaHIapPTHBIE TPABUJIA JIJIsT
UMILIAKAIAA, KOTOPbIE HE BBIMOJHAIOTCS B JAPYrUX JIoruKaxX. Kpome Toro, B

PN oUW
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HEKOTOPBIX BapuaHTax, BKJo4das GL5, mMmmuinkarus obJiaiaer cBOHCTBOM ac-
cormaruBHocTH. i GLS mmerorcs jioka3areabeTBa 0 KOPPEKTHOCTH U Pa3pe-
MIIUMOCTH.

Paboma nposodumcsa npu noddepoicke zocydapcmea 6 auue MunobpHayruy
Poccuu, kowmparxm NMRFMEFI61314X0030, w HIIC PAH, npoexm N3}.2,
Ne012013354594: Jloeuueckue u anzebpauveckue aCnexmMovs 8uNUCAEHUT 6
YCAOBUAL (PUBUMECKUT, PECYDCHOIT U PYHKUUOHAALHOT 02DAHUNEeHUT, UL
BAUAHUE HA CIMPYKMYPY NPOPAMM U 000pYI08AHUA.
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Pemerka dbyHmaMeHTaANBHBIX YEeThIPEX3HAUYHBIX
MOJAJIBHBIX JIOTUK

Kapnenxo A. C. (Mocksa)

Two lattices of four-valued modal logics were described in literature.
The former of them [2] is constructed via extending four-element Boolean
algebra, and the latter [4] — via extending four-element De Morgan
algebra. This paper is devoted to combining these two methods. In result,
we receive a lattice of fundamental four-valued modal logics.

B siureparype BeTpedaroTcst JiBe pereTKn YeThIPeX3HAYHBIX MOIAIbHBIX JIO-
ruk. IlepBasi [2] ocHOBaHa Ha DACIIMPEHUM YETHIPEXJIEMEHTHON OyseBoil aJi-
rebpbl, Bropas [4] ocHOBaHA Ha PACIIMPEHUH YeThIpexdaeMeHTHON aiarebpol e
Moprana. Ilesp ganHOrO I0KI8/1a — COBMECTHTDH 0028 YKA3aHHBIX MOIXOA.

PaccmarpuBaeTcss MHOXKECTBO MCTUHHOCTHBIX 3uadenuit M = {0,b,a,1} ¢
yacTUIHbIM HopstakoM 0 < b, a < 1 (T.e. b u a HecpaBHUMBI), 06pa3yOIUM Oy-
neBy anre6py B? = B x B 0THOCHTEILHO 3TOTO Tiopsiyika (B — AByxa/ieMeHTHast
Gysesa anrebpa). ByiyT uCIoab30BaTHCS JBa BUIA OTPUIAHUS:

(1) 6yseso orpunanue —(z): =0 =1, b =a, ~a = b, =1 = 0;
(2) orpunanme e Moprana ~ (z): ~0=1,~b=b, ~a=a,~1=0.

IMonaoburcs rakxe sugomopdusm e(x): e(0) = e(b) =0, e(a) = e(1) = 1.
Kpome sToro, Hy>KHbI KOHCTAHTHI: @ U b.

O6ozuaunm 1epes (f1, f2, ..., fr) OYHKINOHAIBHO 3aMKHYTHIH KJIACC, MO~
poxaembiii pyHKIusMu f1, fo, ..., fi u3 Py, e Py ectb Kjacc Bcex (PYHK-
it gerbipexsHaunoii soruku Ilocra (em. [3]). Ilycrs D ectb aucTpubyTHB-
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nag pemerka (V,A), B2 = (V,A, =), DM4 = (V,A\,~) — 4eThIpeX3JIeMeHT-
Hast pemerka Jle Moprana, P1 = (V,A, 7, a) = (V,A, =, b), P2 = (V,A,—,~),
P3=(V,A,~,e), P4=(V,A,~, e, ).

Pemerka 3tux KiaaccoB GyHKIUI OTHOCHTETHHO BKIIOYEHUST BBITJISIIAT CJIe-
JTYIOIUM 00pa30oM:

Py

P4

P1 P3

B? DMA4

D

Ob6parum BHUMaHUE Ha KJIACCHI (DYHKINN B MEeHTpaJbHOM psny: Pl, P2 u
P3. Oun (hyHKIMOHATBHO IKBUBAJEHTHBI CJIETYIOIIAM MOJAIBHBIM JIOTHKAM:
nepBasi eCTh YeThlpex3HauHas L-momanbHas cucrema Jlykacesmua [6], Bropast
ecTb MogasbHas Joruka Cobounubckoro V2 7], 1 TPeTbs eCThb JIOTUKa UCTH-
ubl dhoH Bpurra T”LM [1]. D1u joruku Mbl 1 Ha3Bau OYHIAMEHTATBHBIMU
YeTHIPEX3HAYHBIMU MOJIAJIbHBIMU JIOTUKAMU. P4 eCTh YeThIpex3HadHas JIOTMKA
Jlykacesuua Ly [8].

Boubioii mHTEpeC IpecTaBiser Joruka co cesakamu (V, A, -, ), Koropyto
obosnaunm nocpeacreom Tr. MogaspHbiit oneparop [ onpesesnsiercs: ciaemyro-
UM 00Pa30M:

(00 = 0,0b = a,0a = b,01 = 1.

IMockoneky O(x) = = ~ (), a ~ (z) = —0(x), To JorMKN ¢ Kiaccamu
dyukuuit (V,A,—,~) u (V,A,~,0) byHKIMOHAILHO IKBUBAJIEHTHBI. TakuM
obpazom Kaacc P2 dyHKIMOHAILHO SKBUBaeHTeH Tr.

Ocobennoctn joruku Tr 3aK/II0Y9A€TCS B TOM, 9TO OHa €JIUHCTBEHHAS U3
PACCMOTPEHHBIX 3J1€Ch YeTHIPEX3HAYHBIX MOJAIBHDBIX JIOTUK, KOTOpas 00Ja1a-
€T WHTEePIOIANNOHHBIM CBoiicTBoM Kpeiira, m Kpome 3TOro, SIBISETCS IPEeKPac-
HBIM KaHMJATOM HA POJIb MPOIO3HUIMOHAILHON JIOTUKM UCTUHBI. B 3aKmode-
HUe TPEeJICTaBUM akcnoMarn3aiuio Tr B Buje MOJAIbHONW CUCTEMBI:

1. Kiaccuueckas IpornosunuoHaJIbHad JIOTUKA.
2. O(p = v) & (Op — Oy).
3. e < O-e.
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4. O0p < .

[IpaBuia BeiBOsA: Modus ponens u npaBusao [€nes.

Paboma evinoanena npu noddeporcke PTH®, epanm Ne 14-03-00341.

Jlutepatypa

[1] Bpurr I'X., don. Jlozuxa ucmunv: // Bpurr I.X., don. Jloruko-dbunocodckue
uccienoBanusi. Iz6pannste Tpyast. M.: [Iporpecc, 1985. 555-579.

[2] Epmonaesa H. M., Myunnk A. A. QynKkyuonasvHo 3aMEHYMBLE 4-3HAUHBIE PAC-
wuperus 6yaesoli arzebpu, u coomsememeyrowue aozuky // VlccaenoBanns mo
HEKJIACCHYECKUM JIOrMKaM u Teopun MHOkecTB. M.: Hayka, 1979. C. 298-315.

[3] SA6nonckuit C. B. Oynkyuonasvrue nocmpoerus 6 k-anaunoti aoeuxe // Tpy-
bl MaTemaTndeckoro uHcruryra um. B. A.Creknosa. 1958. T. 51. C. 5-142.

[4] Karpenko A.S. Von Wright’s truth logic and around // Logical Investigations.
2013. Vol. 19. P. 39-50.

[5] Lukasiewicz J. Interpretacja liczbowa teorii zdari // Ruch Filozoficzny.
1922/1923. Vol. 7. P. 92-93.

[6] Lukasiewicz J. A system of modal logic // The Journal of Computing Systems.
1953. Vol. 1. P. 111-149.

[7] Sobochinski B. Modal system S4.4 // Notre Dame Journal of Formal Logic.
1964. Vol. 5(4). P. 305-312.

Soft descriptivization in the constructive intuitionistic
logic

Nepejvoda N. N. (Pereslavl-Zalessky)

Intuitionistic logic has three well conformed semantics of nature in some
sense orthogonal:

1. Algebraic semantic based on pseudo-Boolean algebras which is equivalent
to topological semantic.

2. Kripke semantic

3. Realizability semantic

First two semantics are proven to be equivalent. The third one is the most
valuable for application but usually is used only with respect to fixed models
(say w.r.t. natural numbers). Here we use the concept of A-closed spaces from
[2] to formalize the abstract realizability. It is based on strong typization and
the type of realizations for each formula is based on its Heyting-Kolmogoroff
interpretation. It is not assumed that all functions are total and single-valued
thus we can define, say, for each formula

Vz (A(z) = Jy B(z,y)) (1)
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a functional of the type ((0b® a) — (0b ® b)) where ob is the type of objects,
a, b are the types of formulas A, B. This functional exists only in worlds where
(1) holds and can give for each pair (¢, a.) where a. is a realization of A(c) in
the world p any pair (d, by) with by realizing B(a,b) in the same world.

Let us consider a A-structure defined on Kripke model. Then we have the
notion of realizability which is obviously sound and complete for the intuition-
istic logic. Thus we have in this case two semantics of the same formulas. To
reflect this situation a new unary connective D (as had been proposed in [1])
is introduced with the following semantic.

D A holds in the same worlds as A but its type is void and it is realized
by the constant nihil which is the single element of void. Thus we annihilate
realization fully preserving ‘the truth value’.

The following axiom schemata hold for each pair of Kripke model and A-
structure on it:

A=DA DDA DA D-A&s-A
D(A&B) < DA&DB D(A=B)& (A= DB)
D(AVB) < DDAVDDB)

Jzr D A(x) = D3z A(z) DVx A(z) = Vo D A(x)

It is known that for each = in schemata above their inverse does not hold.

Theorem. An extension of an intuitionistic theory by D is conservative syn-
tactically and semantically

All our axiom schemata hold when we interpret D A as A. Having a precise
Kripke model of the theory we can construct a A-structure using formulas as
shown earlier and in this pair realizability coincides with satisfability.

Each theory in logic with D has two subtheories: constructive which consists
of theorems without D and descriptive which consists of formulas where before
each predicate, quantifier and disjunction stands D. In some sense these parts
can be constructed almost independently.

proposition. For each pair of intuitionistic theories Thy and Thy whose the-
orems of the form —A are the same there is a Kripke model and a \-structure
on it such that set of true constructive formulas is the set of theorems of Thy
and set of true descriptive formulas is the set of theorems of Ths

A Kripke model is constructed as non-intersecting union of precise models
of Thy UThs (K7) and of Thy (K2). A-structure on K; is constructed from
theorems of Thy as in (1) and on Thy all its functionals are defined in world v
for all its objects and give in each world all possible in this world values. The
conditions of the proposition are not necessary. Each descriptive theory can be
extended by constructive formulas in such manner that

Vo Jy A(x,y) = -—(Fy Ve A(x,y) V Ve Az, x))
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holds for each formula with only two free variables.
There is a stronger version of principle KP in system with D:

(DA=3JyB(y)) < Jy(DA=DB(y))
Problem. Formal system of logic with D which is complete.

The author is supported by the Russian Government, project
MNeRFMTFI61314X0030 and by project of PSI RAS M&J.2, registration
M012018354594: Jloeuueckue u an2ebpauveckue acnexmo, GuluUCAEHUT] 6
YCAOBUAL (PUSUMECKUT, PECYDCHBIT U PYHKUUOHAALHOL 02DAHUMeHUT, UL
BAUAHUE HA CIPYKMYPY NPOPAMM U 000pYI08AHUA.
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NHTYyUuIMoHnCcTCKOE NCUYNCJIEHNEe BbICKa3bIBAaHUI C
SKBUBAJICHIIE U KOHBIOHKIEN

INaucko B. E. (Mockea)

A complete intuitionistic propositional calculus with equivalence and
conjuncton as the only logical connectives is proposed.

PparMeHT KJIACCUIECKON JIOTUKHM BBICKA3BIBAHU, UCHOIL3YIONINN IKBUBA-
JICHITIO = B KAYECTBE €IUHCTBEHHON JIOTMYECKON CBSA3KHU, YCTPOEH OYEHbB IIPO-
cto: dopmysa, He comepKaIasi IPYTUX CBSI30K, sIBJSIETCS TaBTOJOTHMEH TOrIa
M TOJIBKO TOTJIA, KOTJa KarK/as MepeMeHHas BXOIUT B Hee YeTHOE 9HCJIO pas
(cM., manpumep, [1, acts I, § 1, 3amaqa 46]). He upencrasisier Tpyua onucanue
3Toro pparMenTa B BUJIE MOAXO/sIero ucauciaenus. CoorsercrBytomuii dhpar-
MEHT MHTYUIUOHUCTKON JIOTMKK BHICKA3BIBAHUN OTJIMYAETCA OT KJIACCHIECKO-
ro. Hanpuwmep, tagronorus ((P = Q) = R) = (P = (Q = R)), Belpaxaroriast
aCCOIMATUBHOCTD SKBUBAJICHINN, HE COTJIACYETCH ¢ MHTYMIIMOHUCTCKOM ceMaH-
tukoii. Koneuno, =-¢gparMenT UHTYHIMOHHCTCKOTO WCYUCJIEHUS BBICKA3BIBA-
uuit IPC paspernmiM. ABTOpY He M3BECTHA KaKas-IMOO aKCHOMATHU3AIINS ITOTO
dparmMeHTa ¢ MOMOIIBI0 KOHEYHOI'O MHOXKECTBa CXEM aKCHOM U TOAXOJSIIIAX
NIPABUJI BHIBOJA MJIM HEBO3MOXKHOCTH TaKOl akcmoMarusanuu. Hike mpeia-
raeTcs BAPUAHT UHTYUIIMOHUCTCKOIO UCUMCICHHUS BBICKA3BIBAHUN, B KOTOPOM
HCTIONB3yTIOTCS SKBUBAJIECHIASA W KOHBIOHKINA KAK €MHCTBEHHDBIE CBA3KH.

[Iponosunmonasbiyo dopmyry 6yaem HazsiBarh C'I-dopmysioii, eciau oHa
COZEPXKUT TOJNBKO CBA3KM & (KOHBIOHKIMs) u O (uMmivmkanus), u CE-
dopMmyJIoii, eciu coIepKUT TOJBKO cBsizku & n =. O6bruHas (GpopMyIupPOBKa
ucuncsennsi IPC (cm., Hanpumep, [2]) He ucnosb3yeT cBsi3Ky =: GopMysa Buia
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A = B paccmarpuBaercs Kak cokpaenne s (A D B) & (B D A). Ungykun-
eit 1o nocrpoennto C'E-popmysibl A onpegennm CI-dpopmyiry A°:

P°=P; (B&(C)° = (B°&C°); (B=C)° = ((B°D>C°)&(C° D B°)).
Bynem cuurars, uro C E-dopmyiia BeiBogumMa B ucuuciaeruu IPC, eciin B 3TOM
HMCUYNCIEHNT BhIBoANMa, popmyta A°.

(D, &)-dparment ucuncienus IPC, koropsrit 0603unaunm ICl, 3amaerca cie-
JIYIOIIMMK CXEMaMU AKCHOM:

CIl. AD (BDA);

CI22.(ADB)D((AD(BD(C)D(ADC));

CI3. A& B D A;

Cl4. A& B D B;

CI5. AD (B D> A&DB).

Eauncreennoe mpasuio BbIBOga — modus ponens.

B cuy cBoiictsa otnenumoctu ucauncienns [PC (eum. [3]) CI-dopmymna BbI-
Bopuma B ucuucyenun ICl Torna u TOIBKO TOrA, KOrJa OHA BLIBOJIUMA B UC-
aucyenun IPC.

WNupykmueit o noctpoenuto CI-bopmynsr A onpenenum C E-dopmyry A*:

P*=P; (B&C)* = (B*&C*); (B> (C)* = (B*=(B*&C*)).

ITycrs S(A, B,C) — kakasg-HuOyap n3 cxeM akcuoMm wucuncienusi ICl, a
S(P,Q, R) — ee wacrublii cayuaii, tae P,Q, R — uponosunuoHajbHbe Hepe-
mennbie. Torga gepes S*(A, B, C) o6o3uaunm C E-hopMyity, 01y 9eHHYIO IO/
cranoBkoii CE-dopmyn A, B,C 8 dopmyny S*(P,Q, R) BMecTo mepeMeHHbIX
P, Q, R cooreercrBenno. Paccmorpum ncuncienue |CE, koropoe 3ajaercst cire-
JIYIOIIMMU CXEMaMU AKCHOM:

CE0. (A=B)=(A=A&B)&(B=B&A));

CEl. A= A;

CE2. CI1*(A, B);

CE3. CI2*(A, B, C);

CEA4. CI3*(A, B);

CE5. Cl4*(A, B);

CE6. CI5*(A, B).

[Ipasusa seiBosa ucuucaenus |CE ciemyromue:

A=B A=B B=C A=Ay, By =B

B=A" A=C " (AL=B)) = (A =By)
Ay=A, Bj=B, A=B A A&B A&B A B
(A4, & By) = (A2 & Ba) B " A B ' A&B’
A A= (A&DB)

= .

WNupykiueit mo nocrpoernto C'I-popmysibl A HETPYIHO TOKA3aTh, YTO B UC-
yucyenun |Cl BeiBoguma dopmyna A = A*°.

Teopema 1. CE-gopmyra evieoduma 6 ucuucaeruu ICE mozda u moawvxo mo-
2da, xozda ona evieoduma 6 ucwucaeruu IPC.
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O6 oaHolt ipobJieme, mocraBjaeHHoir B. A. CMupHOBbIM
ITonos B. M. (Mocksa)

Here we give a solution of one of the problems posed V. A. Smirnov
in his studies of semantic consequence relation in classical logic. With
this aim in mind we propose a Hilbert-style calculus, satisfying the fol-
lowing conditions: (1) the set of all axioms of this calculus and the set
of all inference rules of this calculus are finite, (2) inferences in this cal-
culus are usually constructed, (3) this calculus is adequately formalizes
the relationship of semantic consequence relation in classical first-order
predicate logic.

B [2] Ha crpanurne 27 B. A. CvupHos twmmmer: «Henb3st in HajiTi Takoe Ko-
HEYHOE MHOXKECTBO aKCHOM U TAKOe KOHEYHOE MHOYKECTBO IIPABUJI BBIBOA, BOC-
MIPOU3BO/IAIINX OTHOIIEHNE JIOTHYECKOTO CJIEJIOBAHUS, YTOOBI MCUYHUCJIEHUE, 10-
CTPOEHHOE Ha HUX ([IpU OOBIYHBIX PABUIIAX TIOCTPOEHNUS BBIBOJIA), TIOJHOCTHIO
dopmamzoBaio ObI OTHOIEHHE JIOIMYECKOTO cjieioBanust (s Jlannas mpobiie-
Ma (HasbiBaeMas gajee 1pobsemoit Cvuprosa) dopmymnupyerca B. A. Cwmup-
HOBBIM B KOHTEKCTE HCCJIEIOBAHUS JIOTUKHU [PEIUKATOB IIEPBOrO IIOPHAIKA, a
TEPMHUH «OTHOIIEHUE JIOTUIECKOrO CJIEIOBAHNSI> 0003HAYAET B BBIIIEIIPUBEIECH-
HOI IUTATE OTHOIIIEHUE JIOTMIECKOTO CJIE0BaHUsI B JIOTUKE ITPEINKATOB IIEPBOTO
nopsiaka. IIpemraraemoe 3mech perenne mpobaembl CMUPHOBa, MHAIIMHPOBAHO
AHAJIM30M yIIparkKHeHus 2, choOpMyIUPOBAHHOrO B § 4 BTOPOIi rasbl paboTsl [1].

Q@ukcupyeM ITPOU3BOJIbHBIN CTAHIAPTHO OIPEIEesieMblil f3bIK L JIOTMKH
MIPEINKATOB MEePBOro mopsiaka. st ymobcTBa cantaeM, 9ro andaBuTy sa3bika L
[PUHAJJIEXKAT POBHO TPH JIOTMYECKUX KOHCTAHTBI: D (uMIuiukanms), — (Hera-
mus) u V (kBanrop obmmoctu). [lon urrepnperanueii s3bika L oHIMaeM yIo-
psigouennyto napy (M, I), rme M — HemycToe MHOXKeCTBO, a I — HHTepHpeTH-
pytomasi (byHKIUS, IPUIECHIBAIONIAsT U3BECTHBIM (U 371eCh He YTOYHSIEMBIM)
00pa3oM 3HAUYEHUS JECKPUNITUBHBIM cuMBOJiaM si3bika L. Iloj omeHkoit si3bika
L B unrepnperamuu (M, I) 31010 s3biKa IOHUMAaEM OTOOPAXKEHUE MHOXKECTBA
BCEX MHJIUBUJIHBIX epeMeHHbIX s3bika L B M. CTaHgapTHO MOHUMaeM «3Hade-
uue L-tepma t B maTepriperaiuun M s3bika L mipu ornenke v s3bika L B M» n
«3Hauenue L-cdopmysbl A B unTepriperanyuu M s3biKa L 1IpU OlEHKe U si3bIKA,
L B M>». YcnoBumcsi 0603HauaTh 3Hadenne L-popmyiabl A B WHTepIperanun
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M gzbika L upu onenke v si3bika L B M uepes |A, M, v|. Bcnomuum, aro st
Besakoit L-popmyiel F', mytst Besikoit uaTepripetanuu K s3bika L w0 J171s1 BCSIKOit
oleHKN w si3bika L B maTepuperanuu K sroro szbika |F, K, w| € {0,1}. Crenyst
pabore [3], onpenensem: L-popmyna A jorudecku ciegyer u3 muoxkecrsa I L-
dopmyit, ecan i Beakoil naTeprperanuu K s3bika L U JJIs BCAKOM OIEHKHU
w a3bika L B nATEpnpeTannu K 3TOro a3bIKa: ecu Jjisd Besakoi L-dopmyint F
w3 I |F,K,w|=1, 10 |4 K,w| =1.

IToctpoum Temeps ucuucaenne HClp# runbbepTOBCKOro Tuma. A3bIK 310-
ro ucuucienus: ectb L. MuoxkecTBo Bcex akcnom ucuucienus HClp# mycro.
[Ipasuiamu ucuncsenust HClp# saBiasroTcst onpejiesisieMble HuxKe mpasmia R1-
R12 u M Py, nag L. llpasuia R1-R12 asastiorcst 0-MOCHITOTHBIMU TTPABUIAMUT
ucuncaenuss HCly#, a M Py, aBjisieTcst 2-IIOCBLIOYHBIM IIPABUJIOM 9TOI0O HCUHUC-
JIEHUSI.

R1 ects mpasmwio (Haz L), Kaxk1oe IpUMEHEHne KOToporo uMeet suj (A D
(B> A)), tne Au B — L-bopmyusr,

R2 ectp npasuio (Hax L), Kaxk1oe npuMeHeHne KoToporo umMeeT B ((A D
(BD(C)D((ADB)D(ADC())), tne A, Bu C — L-dopmyusl,

R3 ecrp mpaswio (mag L), Kaxkijgoe IPUMEHEHHE KOTOPOIO WMEET BH/L
(((-B) > (=A4)) D (((-B) > A) D B)), tue A u B — L-dbopmyiibl,

R4 ecrp mpaemio (Haz L), Kaxkjoe IPUMEHEHHE KOTOPOTO HMEeT BHJL
((VzA) D S(z,t,A)), tne A ectb L-bopmyna, & ecTh MHAMBHUIHAS EPEMEHHASI
s3pika L, t ectb L-repm, S(x,t, A) ecrb pe3yabTar NPABUJILHON IIOICTAHOBKY ¢
B A BMecTO T,

R5 ecrp mpaBuio (Haz L), Kaxkjoe IPUMEHEHHE KOTOPOTO HMEeeT BHUJL
(Vz(A D B)) D (A D (VaB))), tie A u B — L-bopMyJibl, & WHIUBHHASI
nepeMeHHas g3biKa L, He Bxojggamas B A ¢cBOOOIHO,

R6 ecrp mpaeuio (Haz L), Kaxkjoe IPUMEHEHHE KOTOPOTO UMEeT BHUJL
(My1...(Vyn(A D (B D A)))...), tme A u B — L-dopmysbl, n — 1esoe To-
JIOXKUTEJIbHOE YUCTIO, Y1, - - . , Yy — UHIUBUJHBIE TIEPEMEHHbBIE SI3bIKa L,

R7 ectp mpaemno (Ham L), Kaxkjoe TPUMEHEHHE KOTOPOTO UMEeT BHUJL
Myr..(Vyn(AD(BDC) D (ADB)D(ADCQC))))...),tne A, Bu
C — L-dopmyiibl, n — 1eJI0e MOJIOKUTEIBHOE YUCTO, Y1, - - - , Yy — UHIUBUIHBIE
repeMeHHble T3bIKa, L,

R8 ecrp mpaemio (Haz L), Kaxkjgoe IPUMEHEHHE KOTOPOTO UMEeT BHUJL
My1 ... (Vyn(((-B) D (-A)) > ((-B) D A) D B)))...), tme Au B — L-
dOopMyJIBI, N — IEJI0e TTOJIOKUTETBHOE UUCTIO, Y1, - . ., Yy — UHIUBUIHBIE TI€pe-
MeHHbIE S3bIKa L,

R9 ecrp mpaeuio (Haz L), Kaxkjoe IPUMEHEHHE KOTOPOTO UMEeT BHJL
My1 ... (Vyn((VzA) D S(z,t,A))...), tne A — L-dopmyna, t — L-repm, n —
[[eJI0€ TOJIOXKUTETHLHOE IUCHO, Y1, - - . , Ypn, T — UHIUBUIHBIE TIEPEMEHHBIE sI3bIKA,
L, S(z,t, A) — pe3ysbraT HpaBWILHOI IOACTAHOBKY ¢ B A BMECTO x,

R10 ects mpasusio (Han L), KaxkKjoe IpUMEHEHHE KOTOPOTO MMEET BHUJL

My1 ... (Vyn(Vz(A D B)) D (A D (VaB))))...), tme A u B — L-bopmybl,
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n — IeJIoe MOJIOXKUTENBHOE YUCIO, Y1, .. .,Yp, £ — UHIABUAIHBIE [EPEMEHHBIE
a3pika L, © #e BxomuT B A ¢cBoOOIHO,

R11 ects mpaswio (mam L), Kaxkjoe IpUMEHEHHE KOTOPOrO HUMEET BH/L
(Vz1...(Vzm(A D B))...) D (Vz1...(Vzmd)...) D (Vz1...(¥YzmB)...))),
rie A u B — L-dopMmysbl, m — TeJioe MOJIOKUTETEHOE TUCTIO, 21, - - - y Zy — WH-
JIMBUJIHBIE [I€PEMEHHbIe s3bIKa, L,

R12 ecrp mpaBuio (max L), Kaxkijgoe OpUMeHEHHE KOTOPOI'O HMeeT
Bug (Vy1...(Vyn((Vz1...(Vzam(A D B))...) D ((Vz1...(VzpA)...) D
(Vz1...(VzmB)...))))...), tme A u B — L-bopmyisl, n 1 m — Iejble Io-
JIOYKUTEJILHBIE TUCIIA, Y1y« « - 3 Yny 21y« « - 5 Zm — AHIUBUTHBIE TIEPEMEHHBIE SI3BIKA
L,

M Py, ects upasusio (Han L), Kakjoe IpHUMEHEHHE KOTOPOIO MMeeT BUJ
< A,(ADB),B >, e Au B — L-dopmybl.

JokazarenbcrBa B ucuncienuun HClp# KOHCTPYUPYIOTCS OOBITHBIM JIJIsi
ncuncaeHnii ruibbepToBckoro Tuma oopazom. Urak, ucumncienne HClp# mo-
CTPOEHO.

Ompeneinsiem BoiBog, B ucuuciennn HClp# n3 muoxecrsa I L-dopmyi L-
dopmyibr A, coreyst OOBITHON cxeMe OIpeie/ieHnsT BHIBOJIA B UCIUCIEHUH THJIb-
GEpPTOBCKOTO THUIIA U3 MHOYKECTBa (POPMYJI SA3BIKA ITOIO UCUUCIICHUsT (POPMYIIBI
SA3BIKa ITOro ucuucienus. Boeiogom B ucunciaennn HClp# u3 muoxkecrsa [
L-dopmyn L-dopmyiibl A HA3BIBAEM TAKYIO N-WICHHYIO (1 €CTh [EJI0e MOJIOXKHU-
TeJIbHOE YHCJIO) MOCJIEA0BATENLHOCTD L-DOpMyJI, 1epBblil 4jeH KOTOPOil ecThb
Aj, ..., n-HBIT YJIEH KOTOPOIii ecTh A, 9TO BBIIIOJHAIOTCS yCJIOBHS:

(1) Aecrs 4,
(2) 21t BCSKOIO 11€JI0T0 HOJIOXKUTEIBHOIO YHUCJIA i, KOTOPOe MEHbIIE UM PABHO
n:A; el
wim A; ectb pe3ysbrar npuMeHeHus (0-MOCBIIOYHOIO MPABUJIA HUCUIUCICHUS
HCIlp#, niau cymecTBYIOT Takue Iejible MOJIOXKATEJbHbIe dncia k u [, Kax-
JI0€ U3 KOTOPBIX MeHbIe i, yro < A, A;, A; >€ M Pr,.
MokHO J1I0Ka3aTh CJIE/IYIONLY IO Meopemy, KOTOpasi BJIEUET OJIOXKUTEIbHOE
pererne npobsembl CMUPHOBA.

Teopema. Jlaa ecaxot L-gpopmyave F u das 6carozo mmoocecmea @ L-
gpopmys: L-popmyna F aoeuuecku caedyem us mmoorcecmsa @ L-gopmys mo-
20a u moavko moezda, koeda cyuwecmeyem 6ueod 6 HClp# us muoorcecmea @
L-gopmys L-gopmyav, F.
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HOI‘py}KeHI/Ie KJIACCUYECKOI JIOTUKU npeamKaToB B JIOTUKY
KBa3apHbIX IIpeJAnKaTOB

Puibaros M. H. (Teepv)

A translation from the first-order language to the language of the
logic of quasiary predicates is constructed. It preserves satisfiability of
formulas in classes of models defined on the same sets of elements. Some
corollaries are discussed.

I3BIK JIOTMKYW KBa3WAPHBIX MPEINKATOB COAEPXKUT IIPEIMETHBIE ITepeMeH-
Hble (4aCTh U3 KOTOPBIX OO'bABJISETCs HECYIIIECTBEHHBIMHU ), [IPEIUKATHbIE OyK-
BbI, OyJIEBBI CBSI3KM, KBAHTOPBHI 110 ITI€PEMEHHBIM, TEXHUYECKHE CHMBOJIbI U CUM-
BOJI R, KOTODPBIf CIyKUT it 0003HatMeHUusT peromurayut. OopMyabl B 3TOM
sI3BIKE CTPOSITCSI TAK K€, KAK ¥ B OOBIYHON KJIACCUYIECKON JIOIMKE IIPEeIUKATOB,
¢ TOH pasHUIEeil, 9TO, BO-TIEPBBIX, JIEMEHTAPHON (DOPMYJION SBJISIETCS ITPOCTO
npequkaTHasg OykBa (II0C/e NpeIuKaTHOH OyKBbI HET CIUCKA IEPEMEHHBIX ),
a BO-BTODBIX, eciu ¢ — GdopMysa, & X1,...,Tp T Y1,...,Y, — JABA CIUCKA
InepeMeHHbIX, IIpI/I‘Iél\fI nepeMeHHble B II€EpBOM CIIMCKE IIOIIapHO Pa3JIUMYHbI, TO

yil T — Toxe dopmyia.

Mopens s3bIKa JIOTUKNA KBa3WAPHBIX MPEIUKATOB IPEJIIONAraeT HAJAIAe
HEITyCTOr0 MHOXKeCTBa D M MHTEPIPETAlNU IPEeIUKATHLIX OYKB, COMOCTABIIS-
TOIIel KaykKI0i IpeInKaTHON OYKBe HEKOTOPOE TOJIMHOYKECTBO TaCTUIHBIX WH-
TepIpeTanuii mepeMeHHbIX B D, Mpu 3TOM M3MeHEeHNe 3HaUeHUil HeCyIeCTBeH-
HBIX [IePEMEHHBIX He BBIBOJUT YaCTUYHYIO HHTEPIPETAINIO U3 3TOr'0 IIOJMHOXKe-
crBa. VIcTHHHOCTD CBSI30K M KBAHTOPOB OIPEE/ISIeTCsl €CTECTBEHHBIM 00pa3oM,
a UCTUHHOCTH PEHOMUHAIINY OIIPEIEIISIETCS TaK: (hOpMyJIa Rill:_';;:g; (p CUATACT-
Cs1 ICTUHHOM, €CJIu ¢ OyIeT UCTUHHOM I10CJIe TOr0, KaK 3HAYSHUSAM IIePEMEHHBIX
T1i,...,T, OIPUANUCATDH 3HAYCHUA II€PEMEHHBIX Y1, . . . , Yp, COOTBETCTBEHHO.

JlerasibHbIe OIpeieieHusi, 0OCYKIeHNe U HEKOTOPhIE PE3YJIbTATHI O JIOTUKE
KBA3MAPHBIX IIPEJIUKATOB YUTATE/Ib MOXKeT HaiTu B [1].

WsBecTHO, 4TO JIOTMKA KBa3WMAPHBIX MPEIUKATOB HOIDYKAETCH B KJIACCHU-
9ecKyto JIOTWKY npeaukaros [1]. OkaspiBaercs, 9TO CyIIECTByeT W OOpaTHOE
IIOrpyzKeHue.

s ero mocTpoeHust BCe NepeMeHHble B (popMysie KJIACCUYECKON JIOTUKU
MIPEINKATOB 3aMEHSIOTCS HECYIEeCTBEHHBIMHE, a JIeMeHTapHbIe (DOPMYJIbI MOJIe-
JINPYIOTCSI C TOMOIIBIO peHoMuHAIuU. 1IoCKoIbKY Kitaccraeckast JJOTUKA IIPeIH-
KATOB MOTPY?KAeTCs B CBOM (hparMenT ¢ ofHOH JByXMecTHON OyKBoii [2], mocra-
TOYHO TIOKa3aTh, KAK MOJEIUPOBATH JIBYXMECTHYIO OYKBY C ITOMOIIBIO CPEJICTB
SI3BIKA JIOTMKN KBA3UMAPHLIX mpeaukaros. Vmenno, dopmyny P(z;,x;) mocra-
TOYHO 3aMEHUTh Ha (HOPMYILY RZ?;,Q p, TIOe X1,Ty — ABe 3adUKCAPOBAHHBIE
CYIIECTBEHHBIE IIEPEMEHHBIC, ¥;,Y; — HECYIIECTBEHHBIC IIePEMEHHBIC, KOTOPDI-
MH B UCXOJHON (bOpMyIIe 3aMEHSIOTCH BCe BXOXKJCHUA MePEeMEHHBIX T, T;.

MuTepecHbIM SBJISIETCA TO, UTO IIPU TAKOM TIEPEBOJIE COXPAHIETCS BBITIOJTHH-
MOCTB (DOPMYJI B MOJIEJIIX C T€M YK€ MHOXKECTBOM 3JIEMEHTOB. DTO HAOJIIOIEHIE
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[T03BOJISIET JIOKA3ATD JJIsl JIOPUKH KBA3UAPHBIX IIPEINKATOB, HAIIPUMED, AHAJIO-
I TaKUX TeopeM, Kak Teopema Uépua u Teopema TpaxTenOpora.

JlntepaTtypa
[1] Nokitchenko M.S., Timofieiev V.G. Satisfiability and Validity Problems in
Many-sorted Composition-Nominative Pure Predicate Logics. // ICTERI-2012,
CCIS, Vol. 347, 2013. P.89-110.

[2] Bynoc Ox., dxebdpu P. Buwucaumocms u aozuka. M., Mup, 1994.

Computational complexity of logics of nonterminating
programs with restrictions on the number of
propositional variables

Mikhail Rybakov and Dmitry Shkatov (Johannesburg, Tver)

We consider the effect of the restriction of the number of propositional
variables on the complexity of the satisfiability problem in Computational
Tree Logic (CTL) and its extension CTL*. While it is known that CTL is
EXPTIME-complete and CTL* is 2-EXPTIME-complete, the complexity of
their finite-variable fragments has not been studied in the literature.

We show that, for both CTL and CTL", it suffices to introduce one
propositional variable in their language to obtain a fragment whose complexity
is the same as the complexity of the entire logic (i.e., EXPTIME-complete
and 2-EXPTIME-complete, respectively). We also show how our techniques
can be extended to establish EXPTIME-hardness and 2-EXPTIME-hardness
of infinite classes of logics related to CTL and CTL".

3amMeuaHne K II0JIeMUKEe BOKpPYT BTOpOﬁ TeopeMbl Fe,[[e.)'lﬂ

Camozsanos K. @. (Hosocubupck)
It is asserted that Godel’s Second Incompleteness Theorem does not

deliver the notorious death-blow (the coup de grace) to Hilbert’s Pro-
gram. A short and intelligible argument for the said assertion is given.

IIycts S — dopmabHas cucreMa B apudMETHIECKOM SI3bIKE TIEPBOTO MTOPSI-
Ka, 00beMJTIONIasi TPUMUTUBHO peKypcuBHyio apudmeruky PRA. Mbr roBopum,
q10 S HEMPOTUBOPEUNBA, €CJIA U TOJBKO €CJIU CYIIECTBYET KaKoe- HuOyab apud-
METHYIECKOe BBICKa3bIBanue X, Jijisi KOTOPOro HE BEPHO, YTO OHO JIOKA3yeMO B
S. CuMmBoIM4IeCcKH,

CON(S) < 3X( ue BepHO, ut0 Fg X), (1)

rae: CON(S) — cokpamenue jyst «S Henporusopeuusas, Fg ... — COKpaie-
Hue Jyist «B S j1okazyemo. .. ». B cuny (1) scHo, 9To syisi 11060i KOHKDPETHOI
apudmernaeckoit popmysibl P BBITIOIHIETCS AMILTAKAIIIS

(ne BepHO, uT0 g P) = CON(S). (2)
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IIpu sTOM $ICHO M TO, YTO UMILTHKAIINK OOPATHOTO BHUIa, BOOOIIE TOBO-
ps, He BBINONHAIOTCH. Hanprumep, He BBIIOJIHAETCH MMILJTUKAIUS CON(S) =
He BepHO, uTo Fg 0~ 0.

fcno Takrke, 4TO BrOpas TeopeMa lesiesnist o HermosHOTE M03BOJISAET P DheK-
TUBHO HATH ONMPEIEIEHHBIN YACTHBIN CIydail, B KOTOPOM YIIOMsIHyTas 00paT-
Has UMILUIMKAIWS BepHa. B camom meste, 3Ta Teopema roBOpUT:

CON(S) < (ue BepHO, uro g Cong) (3)

e Cong — KAHOHUYIECKUI MeJIeIeBCKUIT KOHCHC.

IIpumem BO BHMMaHUE, YTO JJisi YOEXKIEHHOIO TUILOEPTUAHIIA 3aC/LyKUBa-
0T JIOBEpUsi TOJIBKO T€ CYXKJIEeHWUsi, KOTOpble (bUHUTHO J0Ka3yeMbl. [loaromy,
ecs BTOpas TeopeMa 'efiesist BOOOIIEe MIpU3BaHa UMETh XOTh KAKOe-TO JJIsl HEro
3HAYEHUEe, TO Hy?KHO IIPU3HATD, YTO YKBUBAJIEHTHOCTD (3) ycTaHOBJIeHA QUHUT-
Ho. Bosee Toro, ¢ Touku 3penns ruIbbepTHAHIA, 9Ta (GUHUTHO YCTAHOBICHHAST
9KBUBAJIEHTHOCT (3) MOJHOCTHIO UCUEPIIBIBAET COJEPIKAHNE PACCMATPUBAEMOIT
Teopembl. CTayio ObITh, JJIs THJILOEPTUAHIIA BCE OCTAIBHOE, 9TO OOBIYHO IIPH-
MMUCBHIBAIOT BTOPOU Teopeme lefeist, — ocyKue pasroBopbl. B ToM wucie s
HETO JIOCY?Kell SIBJISETCS CJEeAYIONas TpUBbIIHAs (POPMYIMPOBKA CAMOIl Teo-
peMbl: ecyin cucreMa S HEIPOTHBOPEYHBA, TO apU(DPMETHIECKOE BHICKA3bIBAHIE
Cong , BeIpaXKarolee B S HEIPOTUBOPEYUBOCTD S, HeJ0oKaszyemo B S. B sroit
dOPMYJIMPOBKE CJIOBOCOYETAHUE, BhIJIEJIEHHOE KYPCUBOM, SIBJISIETCS U3JIUIITHIM.
160, aro 661 0HO HE O03HAYAJIO, (DaKTHIECKOEe (PUHUTHOE JOKA3ATEIHLCTBO TEOPe-
MBI OT HErO He 3aBUCHUT. B aroM dbuauTHOM H0Ka3areabcrBe Cong durypupyer
IPOCTO KaK KOHKpeTHasi (hopMasibHast GopMysia B sI3bIKe S, OTHOCUTETHLHO KO-
TOPOIt 3apaHee BayKHO 3HATH TOJBKO JIAIIH OJHO: OHA JOKA3yeMa WJId He JIOKa-
3yema B S. COBCeM HEBayKHO IIPU TOM, BBIPAXKAET OHA UTO-JIHOO0, MJIM HUYIErO
HEe BBIPAXKAET, NCTUHHAsI OHA WJIU JIOYKHAsI, IOHSITHAS] WJIM HET U T.I.

Korma obsrano rosopsit, uro dhopmyna Cong «BbipaxkaeT» B S HEIPOTUBO-
pPeYnBOCTH S, TO MOXKHO CIPOCUTE: «A 9TO 3Ta ke KOHKpeTHas GopMyJia “Bbl-
paxkaeT’ 1pu JPYroM BbIOOpE rejieieBCKOil HyMepamuu?». V1 Torma craHoBUTCS
SICHBIM, 4TO Ha camMoM Jiejie Cong <«BbIpaXkaeT» He CBOWCTBO CAMOIl CHCTEMBI
S, KOUM SIBJISIETCSI HEIIPOTUBOPEIMBOCTD S, & HEKOTOPOE CBOUCTBO yIIOPSIIOY€H-
Hoit napset (g,.5), rae g — regenesckasg HyMmepanus. 11oIMEHATD OJHO JAPYIUM —
JIOTMYEeCKN HEKOPPEKTHO. Eciin yroaHo, B 9T0M 00CTOSTEIHCTBE BOOOIIE MOXKHO
YCMaTPUBATH JIEMEHT Headekeammocmuy apudMeTH3NPOBAHHON MeTaMaTeMar-
TUKUA COOCTBEHHO MeTaMaTeMaTHUKe, KaK €€ MCXOIHO 3aayMast ['uanbepr.

C apyroit cTOpoHBI, (GUHUTHO yCTAHOBJIEHHAs] SKBUBAJIEHTHOCTH (3) HUYEro
HE TOBOPUT O TOM, (PMHUTHO JOKA3yeMO WU HET HeapuMETHUIECKOE METABBI-
ckasbiBanre CON(S) win neapudmernueckoe MeTaBbicKasbiBanue (He BEPHO,
uro kg Cong).

[Toaromy BTOpast Teopema [esesist HUKaK He «HAHOCUT CMEPTEIBLHOTO yjapa
o nporpamme I'miibbepras.
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Muoro3snadyHas IIpoITo3NNIMOHAJIbHadA JIOTMKa C
HellapaadOoKCaJIbHBbIM JIOTUYEeCKHUM CJieJOBaHUeEM

Cmemanun IO. M. (Howcescrk)

Discusses propositional logic Sz, with not paradoxical logical follow
in the semantic sense. Formulas of logical Sy, are interpreted as the
logical relation between concepts of a reasoning. In Sp, it is possible
to construct syllogisms and polysyllogisms which contain the empty and
universal concepts.

OcHOBHbIE NOHATUA

PaccMoTpuM TSITHA/ AT MOJEJIBHBIX CXeM, onucaHHbX B [1]. O6oznaunm
ux G1,Ga,...,G5. Ilo equanamM B JBOMYHOM M300parKeHUN HOMEpa BOCCTa-
HABJIMBAIOTCS. HOMEPa KOHCTUTYEHT KOTOPBIE SIBJISIIOTCS HEILYCTHIMU B JAHHON
MozieTbHOIT cxeme u cama cxema. Hampumep, B Gi5(X,Y) 1510y = 11115 mo-

/ ! ! /
stomy X'-Y 0, X'Y 0,.X Y 0, X Y (). s oTHOIICHUS
y # 0, , 7 0, # 0, , #F 0. 1

0 1 2 3

G3(X,Y) 310y = 0011() mosromy X - Y’ # 0w X -Y # (). 910 orHOMmIE-
Hue BbIpazkaeTcs Bbickasbibanuem (X = U) - (Y C U) - (Y C U).! Cxemn
G1, G2, 3, G4, G5, G8, G10, (G12 HaA3BIBAIOTCS BBIPOXKJICHHBIMA YKEPTOHHO-
BLIMHI OTHOIIEHHAMM, TaK KaK B HUX II0 KpaiiHeli Mepe OIHO MOIEeJIbLHOEe MHO-
JKeCTBO SABJISETCS MyCThIM Jubo yHUBepcaabHbiM. OcTajbHbIe ceMb OTHOMICHMIT
C HeIlyCTHLIMU U HEyHHBEPCAJbHBIMU MOJEIbHBIMI MHOKECTBAME Ha3bIBAIOTCS
HEBLIPOYKJICHHLIME YKEPTOHHOBBLIMU M BBIPAYKAIOTCsl B OPTOTOHAJILHOM Gazuce
cugnorucTuku [3]. MHOXKECTBO HOMEPOB HEIyCTBIX KOHCTUTYEHT B cxeme, Oy-
JleM Ha3LIBaTh €é CeMaHTHIECKIM 3HATCHICM.

Omnpenesnenne 1. He napamokcaJIbHBIM JIOTUYECKUM CJIEIOBAHHEM B
cemanTudeckoM cmbiciae(H/ICCC) nasbiBaeTcs OTHOIIEHHE MEXKLy HEKOTO-
PBIM MHOYKECTBOM BbICKasbIBaHuil G 1 BbICKa3bIBaHueM B, orobparkaiolee ToT
daxkt, uro, B ciydae, korga G u B BbinojHUMBIE (DOPMYJIBL, B CHILYy TOJIBKO
JIOTHYIECKON CTPYKTYDBI HA3BAHHBIX BLICKA3BIBAHUII U HE3aBUCHMO OT HX CO-
JIePKAHUsT HeJIb3s1 IPUIICATh BCeM BbICKAa3bIBaHUSIM u3 (G 3HateHne UCTUHHO,
He Oy/Iyau ObITH BBIHYKJIEHHBIM [TPUIIUCATH 3HaYeHne UICTUHHO B. O603HadnM
(HJICCC) xax E, u ero orcyTcTBHE Kak K.

Onpenesenne 2. OproronasnbHeiit 6asuc cuutornctuku (OB) cocrapistor
Tpu yrBepxkaenus. Ouu oboznadenst kak:Eq(X,Y), A(X,Y), IO(X,Y)
E¢X,Y)=(eeXF,ecY) (eecYF,ec X);

AX)Y)=((ee XFpe€Y) - (ecY Fee X));

X, Y)=XY#£0)-(XY'£0) (XY #0)- (X' Y’ #0). OrrHomenns,
3ajaBaemble B OB coOTBETCTBYIOT MOJE/IBHBIM cxeMaM ¢ Homepamu 9, 13,15
UX €CTEeCTBEHHO Ha3BaTh Jorumdeckumu. OHM u30MOpQHBI OTHOIIEHUSAM X =
Y, X CY u X me 3aBucur or Y B TeOpUM BEPOSATHOCTEI.

13naxu omepanwuit (+ , -, ) g1 MEOXKECTB ecTb omepamuu (N, U, ') anre6pbl MHOYKeCTS,
6o jormveckme onepanmu (V, A, ') JUIsi COCTABHBIX Cy?KICHHIA.
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B nepsbix j1Byx cyxkaenusx OB ycranosiena cssa3b B hopme HIICCC mex-
Ty CY?KJIEHUSIMU O TIPUHAJIE2KHOCTH 3jeMenTa ¢ € U muoxkectBam X u Y.

Kax 101t MoteIbHOM cXeMe MOXKHO COITOCTABUTD BBICKA3BIBAHMUSI, KOTOPBIE €6
OTIPEJIEJIAIOT U €lie oo, 0 Hajguduu Jubo orcyrcreun HIICCC mex 1y napoit
BbICKa3bIBAHUI U3 cieaytomux derbipex: ¢ € X,e € Y, e € X',ee Y/ e U,
U-yuusepcym. Hampumep, jyia G : [(X = U) - (Y c U)- (Y Cc U)]-[(e €
X)E (e € Y)]. Ousa G1s : (e € X) F, (e € Y'). Jlerko BbIsIBJIsIETCsI, 9TO
wocurensmu HIICCC sBisitoTcss HEBBIPOXKIEHHBIE MOJIEIBHBIE CXEMBI C HEILY-
CTBIMU Y HEYHUBEPCAJTHLHBIME MOJEJBbHBIMIA MHOYKECTBAMU, & BBIPOXKIEHHBIE HE
SIBJISIIOTCST TAKOBBIMU.

Hoxkazano, aro HIICCC MoxkeT nMeTh MEeCTO MEeXK Ty JIOTHIECKAME OTHOIIIE-
HUSIMU C MYCTBHIMA U YHUBEPCAJIBHBIMUA MOJICBHBIMU MHOYKECTBAME, HO TOJBKO
B CJIydae, KOIJia apHOCTh STUX OTHOIEHUil 6oJbIte AByX. Asrebpandeckast OH-
rosiorusi (A-OHTOJIOIHS)-3TO IPOU3BOJILHOE N—APHOE JIOTUYECKOE OTHOIICHUE
MEXKTy MHOMKECTBAME X,, KOTOPOE 3a/[aeTCsl C HOMOIILIO CIIEIUATIBHON aaret-
paundeckoii cucrembl. Eé HOCHTETb €CTh O0bEMHEHNE HEMyCThIX KOHCTUTYEHT
COCTABJIEHHBIX U3 CeMeiCcTBa MOIEIbHBIX MHOXKECTB X,=X 1,Xo,...,X,. 910
MHOYKECTBO HA3BIBACTCS XaPAKTEPUCTUIECKUM, & MHOXKECTBO U3 HOMEPOB HEILy-
CTBIX KOHCTHUTYEHT Ha3blBaeTcs 6a30BOil cucremoit Homepos (BSN) orHore-
Husi. PazpaboTraH u nporpaMMHO peajini30BaH ajaroput™ Berauciaenuss BSN A-
OHTOJIOTUH, TIO €€ ONMUCAHUIO B (hOpME KOHBIOHKTOB CMOTDHU ONpEIeseHus 3
u 4. Tlpu TOM onucanue MEePeBOUTCS B JIOTUYECKOE PABEHCTBO B (opme He
TOKJIECTBEHHOTO B OOIIEM CJIydae paBeHcTBa F' (Xn) = U Ha3bIBaeMoe JaJjiee
MJI-ypaBaenuneM.

Beemeno monsitme obmero m wacrHOro perrenwit B cMmbicae [loperko-
ro I1.C. [2] u ykasan crmocob mx mocTpoeHusi. PaspaboTaH ajJrOpuTM TOJIy-
YeHMs BCEX DEIeHUH TPaJUIMOHHOIO JIOTMYecKoro ypasHenust F(Z,) = 1,
IIyTeM ITOCTPOEHUs ODIIEro PEIeHns] OJIHO-OJHOZHAYHO COIIOCTABJICHHOIO €My
MJI-ypasuenus F(X,,) = U, KOTOPBIH MOKHO PEAIN30BATH KAK HAPAJLICTIHHO-
OCJIE/IOBATEIbHBIN.

ITokazano, 9TO Ha ecTecTBEHHOM WU (POPMAJBLHOM sI3bIKE A-OHTOJIOTHIO
MOXKHO 3aJ]aTh YKa3aHWEeM CIIUCKA I[YCThIX U YHUBEPCAJIbHBIX MOJEJIBHBIX MHO-
JKECTB U CIUCKA JIOTHYECKUX OWHAPHBIX OTHOIIEHUN MEXKJy HEIyCTHIMU U
HEYHUBEPCAJIBbHBIMU MOJIEJbHBIMU MHOXKecTBaMu. OObeIMHEHHBIN CIIMCOK Ha-
3BIBAETCs HOJIHBIM OGuHapHbiM unaBapuanToM (BIN) A-onrosoruu. D1oT Crio-
cob 3ajlaHusl SIBJISIETCS HEOJHO3HAYHBIM, TaK KaK HECKOJIbKO A-OHTOJIOruit
moryT umerh ogud BIN. JlokazaHo, 4To ajropuT™m Bbluncjienus BSN A-
oHTOJIOTHU TI0 €€ BIN CTpONT MAaKCHMAJBHYIO IO YHACIY HEIMYCTHIX KOHCTH-
TyeHT A-OHTOJIOTHIO.

MHoro3Ha4yHas npono3vnuyunoHasbHaa 10ruka

TlocTpoena HemapaoKcaabHas MHOTO3HATHAS TPOMO3UITMOHAIbHAS JIOTUKA,
Sr, ¢ aKCHOMAaMU TEOPHH MHOXKECTB U € 3aKOHOM HCKJIIOUYEHHOI'O IIeCTHAIA-
Toro, I1TI® koTopoit cTposiTcst 13 GA30BLIX KOHBHIOHKTOB.
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Onpenesnenne 3. KOHBIOHKTUBHBIMI Ga30BBIME BHICKA3bIBaHUsIMI (6Aa30BBI-
MU KOHBIOHKTAMM) U MPaBUIbHO noctpoeHHbivu dbopmyaamu (D) B o-
ruke Sy, SIBJISIOTCS CJIEYIOIINe BBICKA3BIBAHUSI:

(1) X! =U — «X — mycroe MHOXKECTBO;

(2) X = U— «X — yHuBepcajbHOE MHOKECTBOY;

(3) X C U— «X — HeyHuBepcajbHOE MHOXKECTBOY |

(4) X' C U — «X — HelycTOE MHOXKECTBOY ;

(5) G13(X,Y) = A(X,Y), Go(X,Y) = Eq(X,Y), G15(X,Y) = IO(X,Y) -
cyxzennst OB, mocpencTBoM KOTOpBIX BbIpazkatorcst orHomennst Gg(X,Y);
G7(X, Y), GQ(X, Y), Gll(X7 Y), G13(X, Y), G14(AXV7 Y), G15(X, Y),

(6) Gi(X,Y),i € {1,2,3,4,5,8,10, 12, }- BbIpOK JeHHbIE }KEPTOHHOBBI OTHO-
IIEHNsI BBIPAZKEHHBIE IIOCPEICTBOM GAa30BbIX KOHBIOHKTOB 1-4.

Onpepnenenue 4. (1) Koabronkramu u IO soruku Sy, HA3BIBAIOTCS KOHDb-
FOHKIIMU 0a30BBbIX KOHBIOHKTOB U KOHBIOHKIIMU KOHBIOHKTOB. Takke

(2) eciim @ ecrs IITID, 10 (Q)" (unraercs Kak <«HeBepHO, 4TO (Q») eCTh
HeKOHbIOHKTUBHAs [1T1D;

(3) ecom Q1 u Q2 — IIID, 1o (Q1-Q2) u (Q1+Q2) ecTb HEKOHBIOHKTUBHASL
II1P;

CeMaHTHYECKUM 3HAYEHUEM KOHBIOHKTA, sIBJISIETCsI COIIOCTABJIEHHAsT eMy A-
onTosorust. CeMaHTHIeCKNM 3HadeHNeM HeKOHbIOHKTUBHOU [TTID siBsteTcst ce-
MedicTBo A-onToposruil (Bo3aMoxKHbIX MUpOB). OnpeesieHo NOHITHE IIPOTUBO-
peunst, 3akona u BoinosanMoit [III®. Nmeer mecto

Teopema. Jhobas nexonsronsmusnas IIIID aoeuxu S, npedcmasasemea xak
QUBBOHKUUA KOHBIOHKMOS u3 6azoewx konsonkmos (KBK)

JLj1st TaHHOI JIOTUKH OIIPeJIesIeHO Helapa oKCAIbHOE JIOTHIECKOe CIIe/ICTBHIE
B CEMAHTUYECKOM CMBICJIE U YKa3aH aJI'OPUTM €ro Bepudukaruu. AJropurM
orpabarbiBasicd Ha Moycax Tpaaunuonnoii cutoructuku (TC) u na pemenun
zagau Ilopenkoro IT. C. u3z paborel [2], ¢ y4eToM ILyCTHIX U YHUBEPCAJILHBIX
Mo/JeTbHBIX MHOYXKecTB. B OB 19 npaBmibabix Mojycos TC BbIpakaioTcs: Bcero
11-r0, mpuyem 3 U3 HUX HEJIb3sl BBIPA3UTh B H6asuce Apucroresis.

Agtop BeIpazkaer Osiarogapuocts npod. Heneitsoge H. H. u npod. Mapku-
uy B.U. 3a nennbie 3aMevyannsi U MOAIEPKKY BBIOPAHHOTO MOIXOA K MCCJIEI0-
BAHUIO CUJIJIOTUCTUKM.

Jlutepatypa
[1] Bouapos B.A. Mapkur B.U. Cuanoeucmuueckue meopuu.M.: IIporpecc-
Tpamumus, 2010, 336 c.
[2] Topenxwnii I1. C. Jlozuueckue pasencmea M.: Pycckaa npasma, 2011, 160 c.
[3] Cmeranun }O. M. Opmozonasvhovili 6a3uc CUALOZUCTIUKY KAK OCHOBG NPONO3U-
yuonasorol sozuku.// BocbMble CMUPHOBCKHE YTEHHUs IO JIOTUKE: MATEPHUAJIBI

Mex nyHapoanoit HayuHoi KoHepennuu., Mocksa, 19-21 urons 2013 r. M.: Co-
Bpemenubie Terpasan, 2013. — 160c. — ISBN 978-5-88289-414-5. C. 73-76
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AHaIUTUKO-TaOJINYIHbIE AKCHOMAaTHU3allnu IIPOCTbBIX
IIapaHeIIpoTuBOPE€YINBbIX JIO'MK

Conowenros A. A. (Moscow)

This work aims to present a tableaux proof-method for paraconsistent
logics from [1]

B [1] ompenenena nocremoBarensuocts Io 1, o2, Io3,. .. IapAHEIPOTUBO-
peuuBbIX JIOTHK. B mpesjaraemoit pabore mgaH MeTOM MOCTPOEHUS MO KarK 0N
TaKOIi JIOTUKE, aJeKBATHOTO ITOMH JIOTWKE AHAJIMTHKO-TADJIMIHOTO UCUUCIICHHUS,
YIOOHOTO JIJIsl OPTaHU3AIINN ABTOMATHYIECKOrO TONCKA JIOKA3aTebCTBA.

A3bik L, siBISIOIIMICS SI3BIKOM BCEX PACCMATPUBAEMBIX 3J1€CH JIOTUK, €CTh
CTAaHIAPTHO OIpPEIEsISeMblil MPOIO3UINOHAIBHBIN SI3bIK, aJI(paBUTy KOTOPOTO
[PUHAIJIEXKAT TOJILKO CJIEIYIONIME CUMBOJIBL P1, P2, P3;- - . (IPOIO3UIMOHAIb-
Hble TIepeMenHble a3biKa L), &, V, D (bunapHble jiorudeckue cBA3KU g3bika L),
— (yHapHas JIor4yecKasi CBsi3Ka s13blka L), jieBas U IpaBasi KpyIJible CKOOKH.
IIpunumaem oObItMHBIE coTvialieHuss 00 OIycKaHum CKoOOK B L — dopmynax u
ucnosnb3yeM «bopmysia» Kak cokpamienue st «L — dopmynas. Cremyst [1],
KBa3madJIeMeHTapHO (hOpMyJIoil HazbiBaeM (GOPMYJTy, B KOTOPYIO HE BXOJUT HU
onHa OMHApPHAS JIOTUYECKAs CBA3KA S3bIKA L, a JJIMHON KBa3WJIEMEHTAPHON
dopMyIbI Ha3kIBAEM YUCIO BCEX BXOXKIEHUM — B 9Ty dopmyiry. Bocponsseaem
nanHoe B [1] onpenenenne ucuncaenus HI i, rae k ecTb 1es10e HOJIOXKUTEb-
Hoe uncyo. Mcuncnenne H 1y j, ABISETCS UCIUCIEHHEM THIBOEPTOBCKOrO THUIIA,
A3BIK KOTOpOro ecthb L. IIpaBmiio momyc monenc B L — €IMHCTBEHHOE TIPABUIIO
9TOr0 UCUUC/IeHNUs. BBIBOJBI B 9TOM UCUUCIEHUN (B 9aCTHOCTH, I0KA3ATEIbCTBA
B 9TOM HCYUUCJIEHUU) CTPOATCS OOBIYHBIM JIJIst THIBOEPTOBCKOIO TUIIA UCIHUCIIe-
HUT 00pa3oM.

MmuozxkectBo Bcex akcuom ucducienust HI; i (k ecrb Ies10e HEOTpHUIIATEb

HOE 9HCJI0) NPUHAJJIEXKAT BCE T€ U TOJBKO Te (hOPMYJIbI, KazKas U3 KOTOPBIX
uMeeT XOTs Obl OJIUH U3 cleyomux BUIoB (31ech u najiee A, B u C — dopmy-
JIBI):
HAD>B)D((BDC)D(ADC(C)), 1) A>(AvB), (IIl) B> (AV B),
IV) (ADC)D((BDC)D((AVB)D (), (V) (A&B) D A, (VI) (A& B) D
B, (VII) (C > A) > ((C>B)D>(C>(A&B))), (VII) (AD (B> (C)) D
((A&B) > (), (IX) ((A&B) > C) > (AD> (BD>(), X) ((AD>B)D
A) D A, (XLk) -FE D (E D A), tne E ectb dopMyma, KOTOpas He ABJIAETCS
KBasmaIeMeHTapHON (opmyroit sl Mensite k, (XII) (B D —(A D A)) D
-B.

IMocrpoum B criiie @urrurra (eM. [3]) aHATUTHKO-TABINIHOE UCUUCIICHUE
T, j, SKBHUIIOJEHTHOE ncuucaenuio H 1 ; B cMbicae cchOpMyTHPOBAHHON HIZKe
Teopembr.

Ormeuennoii popmysoit Ha3piBaeM Bbipaykenue Buia QA, riae () ectb cuM-
Boa T wimm cumBos F, a A ectb dopMysia paccMaTpUBaeMOro si3bIKa. YCJIo-
BUMCsi OyKBY M WMCII0JIB30BaTh JIjisi OO03HAYEHUs] KOHEYHBIX MHOXKECTB OTMe-
gennbix (opmyn. Ipasuina pegykiun ucumcaenus 11y, (T'1 ), — mpasmia
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PeIyKInm) ecTh caepmytomue npasmia. [Ipasuio [T&] ecTh MHOKECTBO BCEX
yuopsigodennsix nap (M, M U{TA,TB}), tne TA& B € M. Ilpasuwio [F&]
€CTh MHOYKECTBO BCeX yropsioueHHbXx Tpoek (M, M U{F A}, M U {FB}), rue
FA& B € M. Ilpasuso [TV] ecrb MHOXKECTBO BCEX YIIODSJOYEHHBIX TPOEK
(M, MU{TA}, MU{TB}), tne TAV B € M. IIpaBuno [F'V] ecTb MHOXKeCTBO
Beex yuopspouennsx map (M, M U{FA,FB}), tne FAV B € M. Ilpasuio
[T D] ecTb MHOXKECTBO BeeX ynopsioueHuslx Tpoek (M, M U{F A}, MU{TB}),
rne TA D B € M. Ilpaswio [F D] ecTh MHOXKECTBO BCEX YIIOPSIJIOUEHHBIX MAp
(M,MU{TA,FB}), tne TA D B € M. Ilpasmwio [T—] ecrb MHOXECTBO BCEX
yuopsodenubix nap (M, M U {FA}), tne T-A € M u A ue aBisiercsd KBa-
3uasIeMenTapHoil hbopMysiol, miuHa Koropoil menbiie k. Ilpasuso [F—] ecrb
MHOXKECTBO BCeX ynopsaouenusix nap (M, M U{TA}), tne F—A € M. Oupe-
genennst npumenenus 11y, k-paBuia peayKnuu K MHOXKECTBY OTMEYEHHBIX
dbopMyJ1, OIHOIOCHIIOUHOT0, ABYXIIOCLLIOIHOrO T 1, k-IpaBu/l peyKIuu, KOH-
durypanun, pesynbrata npumenenuns 111, k-ipaBuiia peayKnpun K KOHPUrypa-
nuu, anajgutuaeckoit 11, k-rabiuibl, Ha9aabHON KOHMUTYpAIuu TaHHONW aHa-
mutuaeckoit 11y, k-tabmuripl, mocaegHeil KOHMUTYypaIun JaHHON aHAJIATIIE-
ckoit T'I;, k-Tabuiiel, 3aMKHYTOI'O MHOXKECTBa OTMEYEHHBIX (POPMYJI, 3aMKHY-
Toii KoHdUryparmu, 3aMKHyTOH anasuTuaeckoin 11, k-tabaunsl u dhopMysib,
nmokazyemoit B T'I1, k, 3anMcTBOBaHLI 13 PAbOTHI [3] UM AHAIOTHTIHEL COOTBET-
CTBYIOIIAM ONPEJIETEHASAM U3 9TOH pabOTHI.

Teopema. Jlaa scaxot dopmyave A eepro: dopmyaa A doxasyema e HI i,
mozda u Moavko moeda, Ko20a CYWLECMBYEMm 3SaAMKHYMAA GHAANUMUNECKAA
TI, k -mabauya, nauarvhas Kongueypauus xomopol ecmv {{FA}}.

ABTop BBIpakaer 6JaroJapHOCTH CBOEMY Hay4IHOMY PyKoBoauTe o Ilormo-
By B. M. 3a nmocTtaHOBKY 3a/1a4u U I1OMoOIIb B padoTe.

Hccenedosanue svinoanero npu noddeporcke PTH®, epanm M13-03-00088a.

Jlutepatypa
[1] Tomor B. M. Jlse nocaedosamenvrocmu npocmus napaHenpomuGopesuGuls A0-
eux // Jlormueckue uccienosanusi. Boir.14. M., Hayka. 2007. C.257-261.

[2] Couomenkos A.A. Anasumuko-mabauunas axcuomamusdayus aozuky VI A.
Appyda // Tpyner Maremarudeckoro nenrpa umenu H.J. Jlob6aueBckoro. Tom
41. Kazanckoe maremarnyeckoe obmiecrso. 2010. 96-99.

[3] Fitting M. C. Intuitionistic logic model theory and Forcing. Nath-Holl. Publishing
company, Ams-London, 1969.
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I'uiiepkoMILIEKCHBIE YHCJIa B CEMaHTUKE
camopedepeHTHBIX NPeJIOKEHU st (—,<> )-sI3bIKA.

Cmenanos B. A. (Mocksa)

Dynamic approach to self-reference statements in (—,<>)-language de-
livers eight truth values of formulas which are described by the Klein four

group.

ITapasoke JIxxera, popMyaupyeMbIii B €CTECTBEHHOM SI3bIKE, MOXKHO aJIeK-
BaTHO CMOJIEJIMPOBATh B CEMAHTUYECKU 3aMKHYTOM sI3bIKE C IIePEMEHHBIMU I10
dopmynam: x,y, z, nu npegukarom ucrunnocru Tr(x) ¢ axcuomoit Tapckoro:
Tr(z) < x.

[IpucyTcTBYIOILYIO0 B €CTECTBEHHOM $I3bIKE CaMOpedEepeHTHOCTh, B HAIIEM
sI3bIKE OyJIeEM OTMEYATh sIBHO KBAHTOPOM caMOpedepPeHTHOCTH ST, IPUIIUCHIBA-
eMBIM CJIeBa K SIpy caMopedepeHTHO! (hOpPMYJIBL.

CaM BBINIEO3HAYEHHDBIN KBAHTOP BBOJUTCS € TIOMOIIBIO AKCHOMBI caMopede-
PEHTHOCTH, ABJIAIOIasACA B HallleM fA3bIKE aHaJIOTOM TeopeMbI o HeIIOLLBI/I)KHOI;‘I
TOYKE:

Sz P(x) <» P(SxP(z)).

Jna aHanmn3a pacCMaTPUBAEMbBIX IIPEJJIOXKEHUI IIPUBJIEYEM HCCIIEI0BAHUS
[Tupca, pe3ybraT KOTOPBIX B HAIIEM SI3BIKE BBITJISIIUT CJIELYIOIIUM 00pa3oM:

SzP(x) < P(P(P(P...(SzP(x))...)))). (+)

Ota dopmysia BbIparkaeT pe3yIbTaT BO3MOXKHOI OECKOHETHON TOACTAHOBKI
camopedepeHTHO (POPMYJIBI B caMy ceDsi.

Husa onenku Geckoneunoit bopMysibl (k) IPUBJIEYEM IIOMIATOBYIO OLEHKY
[TOCJIE/IOBATEILHOCTH KOHEIHBIX (DOPMYJI, IOJIYyIAEMbIX Ha KarKJIOM JTAIlE HTe-
PAIMOHHO HPOIEAYPhI B HocaepoBareabuoct [Iupcea:

SzP(x) <+ P(SzP(x))
< P(P(SzP(x)))
< P(P(P(SzP(z))))
S

Ha ocroBanum 31oro mpejiiioykena JINHAMAYECKasi HHTEPIIPETAIINsT ATOMAPHBIX
camopedepenTHBIX dhopmyir Sz P(x), npunuckiBaomas Kaxa0# Takoil hopmy-
ne muuamvuyeckyio cucremy ({0,1},p(z)) ¢ opburamu < np"(z),n € Z+ >
(2014, [1]).
Orobpaxennio p(z) : {0,1} —{0,1} B cemanTuke
coorsercreyer P(z):{F,T}—{F,T} B cuntakcuce.

B pacemarpuBaemom Hamu (1,4 )-pparMeHTe sI3bIKa JIOTHIECKasi MATPU-
na M§ odeBusiHO sABJIsleTcs nonMarpuieit 1ist Mg n OyJeT BbINIAIETb Oosee
CKPOMHO:
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M§ =
<{11/11,10/01,11/00,10/10,01/01,00/11,01/10,00/00},~,4+,{11/11} >
=<{T,A,V,K,~K,~V,~A ~T} ~ < {T} >.

Habmonenue: VcTuHHOCTHBIE 3HAYMEHUST OP-

. ~ 11 i j k
raHu3oBaHbl Kak UerBepHasi rpymna Kieiina. T T 7 5 K
Onu mpejicTaB/ieHbl ciipaBa kKak Tabjmna Ks- : I f{ .
s 7ot rpynmnbl. B weit cumBose 1,4, j, k Ko- | |, Ck 1 Jl
JUPYIOT UCTUHHOCTHBIE 3HAYEHUS IIPEIJIOZKe- i{ f{ PPl

mmit: 1 =T,i=V,j=A k=K.
[To106HOE 06CTOSATETHCTBO HATAJIKABAET HA MBICJIb BBIIBUHYTD CJIEJTYOILYTO
T'unoresy: VctunHOCTHBIE 3HAYUEHUSA caMOpedEePEHTHBIX MPEIIOKEHNH opra-
HU30BAHBI KaK OPTHI B YETBIPEXMEPHOM IIPOCTPAHCTBE. DTO IO3BOJISIET HAM
[IPEJICTABUTH UX CJIEIYIONUM 00pa3oM:

D = CL()T + CL1V + CLQA + CL3K.

st aToro mcmob3yeM ykazanuyio Tabmuityy Kepu xkak TabOauIly yMHOXKEHUS
JUIsl OIIPEJIeJIEHUsT [IPOU3BEJICHNs JIBYX YETBIPEXMEPHBIX BEKTOPOB, KOTOpast
ecTb QDYHKIHUS S9KBUBAJIEHTHOCTH () HAIIErO s3BIKA.

Jlutepatypa
[1I] Viabpmir STEPANOV, Truth Theory for Logic of Self-Reference Statements as

a Quaternion Structure . Proc. Internat. Sci. Conf., St.Peterburg, 21-25
April 2014, FEiler Intern. Math. Inst., pp. 225-230.

HecTranmapTHblilt aHAIN3 1 CEMAaHTUYECKUI MOAX0d K
MCCJIEJOBAHUIO TUMOB (POPMAJILHOI JIOTUKH

Tumos A. B. (Mocksa)

n this article, we investigate the possibility to consider a single posi-
tion options for the development of logical calculi. For thet the approach
to investigation of logics on the base of value is described. In this ap-
proach, the focus is the relationship between the form of a logical calculus
type of pricing structure, as well as an equivalence relation that deter-
mines the measure on the structure of the evaluation, the relationship
between different types of measures and structure of the evaluation.

B ocHoBe ceMaHTHIECKOTO MOIX0a K KJIACCHMPUKAIIUN TUTTOB (DOPMAIHLHOTO
JIOTMIECKOT'0 MUCUYUCJIEHUST JIEKUT TOT (PaKT, UTO JIOTHYECKOE UCUUCJIEHHE MO-
2KeT OBITH IPEJCTAB/IEHO KaK YHUBepcajbHas ajredpa ¢popmys o0Inero Buia,
3aKOHBI KOTOPOU OMPEJIENISIOTCS 3aKOHAME CTPYKTYPBI, HA KOTOPO# MPUHAMAET
3HAYEHNE CEMAHTHYIECKON OIEHKH.

Herocpecreennoe mpejictaBiieHne 06 UCTHHHOCTH CBOJUTCS K TOMY, 9TO,
cyxkjeane «A ectb B» cuuTaercs MCTHUHHBIM JIUIIL TOTIA, KOIJA 9TO CyXKIe-
HUE BBINOJIHSIETCS JIJIsI BCEX JIEMEHTOB U3 A, T.e.B ciydae, KOTJa B KauecTBe



CumMBosInYecKasi JIOTHKa 43

3HAYEHUI OLEHKH PACCMATPHBAETCs CUCTeMa HoaMHOXKecTB P(A) HeKoTOporo
MHOZKECTBa A HpI/I 9TOM IIpUMHUMAETCA BO3MOXKHBIM CYIIIECTBOBaHHE TOJIBKO
aByx Mep ucrtunaHoctd — 0 u 1, npudeM TobKo camo A mmeer mepy 1. Kpowme
Toro, eciu A ectb GeckoHEUHOE MHOXKECTBO, TO U pasuocth A \ N, rne N —
M060€e KOHETHOE MHOKECTEO, ITPH TAKOM 34J[AHUHA MEPBLI UMEET MEPY HOJIb.

BrIxo/1 3a mpeiesibl TaKOTO 3aJIaHUs Mephl, IIpU KOTOPOM HCTHHA, T.€. Pa-
BEHCTBO 3TOH MepPBI 1 COOTBETCTBYET CUTYAIUH «JJIs BCEX a m3 A», mpejcras-
JISIETCS JIOCTATOYHO €CTECTBEHHBIM OTPAYKEHUEM WHTYUTHBHO TOHATHOTO MPEJI-
HOJIOXKEHUsI, O TOM, YTO Mepa paBHas 1 JIOJZKHA COOTBETCTBOBATH HEKOTOPOIi
«BOJIBINON» YACTU UCXOIHOTO MHOXKECTBA, 10 OTHOIIEHUIO K KOTOPOMY OCTaB-
masicsl 9aCTh PACCMATPUBACTCS KAK «HUUTOXKHASA» WA «OECKOHETHO MAJIas»
B KAKOMTO OIpeJeIeHHOM cMbicye. OHUM u3 criocobOB 3a/[aHusT MEPhI UCTUH-
HOCTH, TP KOTOPOM WCKJIFOUAETCS ONUCAHHBINA CJIydail, HO COXPaHSIeTCs Kak
CTPYKTypa 3HAYEHHI Mepbl HCTUHHOCTH (OHA IIO-IPeXKHEeMy nMeer 3HadeHus 0
u 1), Tak ¥ cucreMa 3aKOHOB KJIACCHYECKOIO MCYUC/ICHUs, ABJISIETCA 3a/aHue
MepbI Ha CHCTEME TOJMHOYXKECTB, IPUHATOE B HECTAHJIAPTHOM aHajuze. [Ipu
3TOM Mepoil 1 06IafaroT JIMIIb T€ MOJMHOYXKECTBA, KOTOPBIE CUUTAIOTCS, KAK
YK€ 3aMEYEHO «OOJBITUMAY», OCTATBHBIE TIPUHUMAIOTCA 38 <«MAJIBIE» M UMEIOT
Mmepy 0, T.e. paKTUIECKN UX «BKJIJ» B UCTUHHOCTb Cy KJIEHUsI TTPUHUMAETCSI
HUYTOKHBIM. B HECTAHIAPTHOM aHAJIU3€E POJIb «OOJIBIIIX» MHOMXKECTB OTBOIUT-
Cs1 MHOKECTBAM, IPUHAJJIEYKAIUM HETPUBUAILHOMY YILTPADUILTPY.

B onwucansoM B [1] moaxose paccMaTpuBasuchk orobpazkenust aarebpol ¢hop-
MyJT Ha aJrebpy 3HAUYEHUH ONEHKH, sIBJIsIonnecs romoMopdusmamu. O6ob1e-
HHEM 3TOr0 MOJXOJa Ha Caydail ajrebpbl ONEHOK C JOMOJHUTEILHOW CTPYK-
TYPOil MOXKET CJIy>KUTb TOJXOJ, OCHOBAHHBIN HA HMCIOJH30BAHUA TEOPETUKO-
KATErOPHOTO TIPEICTABICHNN.

B gacTHOCTH, TAKOI TIOIXO/ UCIOIB3YETCs B HECTAHIAPTHOM aHAIU3E, KOTO-
poOit «ecTh aaredpPO-TOTUIECKUiT MEeTO/T, OCHOBAHHBIN Ha PACCMOTPEHUN OIEHOK
U B OCHOBHOM IPUMEHSIEMbIi JJIs U3y4eHUsl 00bEKTOB, MMPEJACTABUMBIX B BHUJIE
I06AJIBHBIX 9JIEMEHTOB HEKOTOPOTro IIydKa.» [2].

Moyienu, KOTOpble pacCMaTPUBAIOTCS KJIACCHYECKON TEOPUEll, SIBJISIIOTCS
dyHKTOpaMH M3 KaTeropuu, COOTBETCTBYIOIIEH HEKOTOPOW TEOpHH B KATErO-
PHUIO BCEX MHOXKECTB. PaccMaTpuBasi BMECTO TOCTEAHEH KaKylo-ubo JpyTyIo
KATETOPHUIO, OOJIAJIAIONLYIO OIPEIEIEHHON CTPYKTYPOii, TMOIyInM HEKJIACCHIe-
cKy1o Teoputo. Tum mosrydaeHHoil Teopun GyeT WHILYIIMPOBATHCS 33 IAHHON Ka-
Teropuell U OrpaHWYEHUsIMU, HAJIOYKEHHBIMU Ha (QYHKTOP (ero 3ajaBaeMbIMU
CBOICTBAMM).

IIpu TakoM TIOJIXOJIE «JIOTUKN» KaK BUJL HCCJIEJOBAHUS CTPYKTYP IIPEICTaB-
JISTEOT cODOM ceMeiicTBO (PYHKTOPOB U3 KATErOPHUil, COOTBETCTBYIOIMIMIX (DOPMAJIb-
HBIM TEOPHUAM B KATETOPUU CTPYKTYP, HA KOTOPHIX MPAHAMAET 3HAUEHHE OIECH-
ka. VHBIMU CJIOBAME B KATErOPHOM IIOJXO/IE OLEHKA €CTh (DYHKTOD, COXPaHSI-
FOIIMI JIOMOJIHATENBHYIO CTPYKTYpy. IIpu TaxoM TOAX0/e BUJ MUHUMAJBHOI
JIOTUKH «0Opasyomnieii» 0y1eT onpeae/siThCs TUIOM (DYHKTOPA U, CJIEI0BATEb-
HO, MUHUMAJIbHBIE JIOTUKH OYJIyT MPEJICTABISITE COO0I ceMefcTBO, Ompeesie-
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Moe cemeitcTBoM 6a3, mpeda3, 00pa3yoImX U T./I. CTPYKTYP 3HAYEHUT OIIEHKH.
Henwp3sa uckiaodars U TOro, 9TO CIO/Ia BOWIYT (DYHKTOPHI KaK TJIQJIKHE OTOD-
paXKeHusi MHOI0OOpa3uil, MOCKOJIBKY B OOMXOJ YK€ BBEJIEH TEPMUH <«JIOKAJIb-
Has MCTUHHOCTB», B dacTHOCTU B [3] paccmarpuBaercs a3bik PL, B KOTODBIi
BKJIIOUEHA HOBas CBA3Ka V U ecau « GopMysia 3TOro s3bika, To dopmyna Vo
GUTAETCS «JIOKAJBHO MMEET MECTO, 9TO (v».

B kareropnn K 101065eKThI OnpeesisiioTes Kak cemeiictso suna Sub(d) =
{[f] | f crpeaxa u cod(f) = d}. Knaccudukaropom 1oJ060HEKTOB HA3BIBAIOT
K-o006bexT ) BMecTe co cTpesikoii true: 1 — €, aj1st KOTOpoit quarpaMma

a L) d
l' lx(f)
1 true Q

JIEKapTOB KBaJIPaT.

s W, TaksKe MOXKHO paccMaTpuBaTh cemeitcTBo Sub 2. Paccmarpusas 2
KaK CTPYKTYPY, Ha KOTOPO# MpUHUMAET 3HAUEHNE OIEHKU, ITOJTyIaeM UHCTPY-
MEHT JJIsi CEMAHTHYECKOI0 aHAJIN3a TUIIA JIOTMIECKOIO0 UCYUCIEHMSI.

QQ-akcroma, B 9aCTHOCTH TJIACHUT, YTO JIJIs KaXKJI0i MOHOCTpenku f: a — d
CYIIECTBYET OJIHO U TOJBKO OfiHa cTpesika X (f), /i KoTopoit Juarpamma

1 true Q

JIeKapTOB KBaJIpaT.

CrencrBreM (2-aKCHOMBI SIBJISIETCS YTBEPKJIEHUE, 9TO KaTeropuu, 00aia-
fomelt kiaccudukaropom noxobnvekros Sub(d) = K(d, ). B uacraocru, B
KadecrBe K MOXKHO B35Th KaTEropuio, COOTBETCTBYIOILYIO (DOPMAJILHON Teo-
pur (B 9acTHOCTU ajre6py (POPMYJI JIOTMYECKOIO MCUUC/ICHUs ), B KadecTBe {2-
CTPYKTYDbI, HA KOTODOI IPUHMMAeT 3HadeHue oneHka. B [3] mokazamo, daro
yTBepKaeHne o ToM, 9To Tornoc K OysieB, SKBUBAJIEHTHO YTBEPKJICHUIO O TOM,
qro Sub ) — OyseBa ajrebpa. TUM OLPEIEIAIOTCI U OrPAHMYEHUs] Ha CBOICTBa
dbyuxmn x(f) — oHa JOIIKHA COXPAHATH CTPYKTYPY. B 9acTHOCTH HOITBED-
2KJIA€TCsI IIPEJIIIOIOYKEHNE O TOM, UTO CTPYKTYPa OLEHKH /I OysIeBoil anrebpb
dopmyst qoskHa OBITH OYJIEBOIt aaredbpoil, 9TO He BCEra YIUTHIBACTCS B MHO-
TO3HAYHBIX JIOTHKAX.

IIpuBesennas BbIIE TeOpeMa O3Ha4aeT Tak ke, uro ecan H = (H,C) —
riceBio0ysieBa aiarrebpa dgpopmyi, To Sub {2 He MOXKeT ObITH aJIrebpoil, OTITMIHON
oT OyJIeBOii.
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O panHe PopMyJI I3bIKa IIEPBOIOPSIKOBOM JIOTMKHI
Duaunnosckuti B. A. (Cankm-Ilemepbype)

IIycts man HEKOTOPBIH s3bIK L MEPBOMOPSIKOBOI Jioruku. OupeeieHust
TepMa 1 HOPMYJIBI I3bIKa L OOBITHBIE:

Tio=al|a| flr,...,7),

pu=plP(r,...,7) [ (=0) | (pAp) [ (V) [ (p D) [ (p =) | (V) | (3z ).

ITycts © — MHOXKECTBO BCeX CTPOK (CioB) B #3blke £, & C © — MHOXKECTBO
NPABUJIBHO TMOCTPOEHHBIX (hopMys B s3bike L. Onpeennm pyHKIUIO, BHIYHC-
JIFIONILYIO JJIMHY TPABUIBHO TIOCTPOEHHBIX popMya B asbike L: £: @ — N,

Teopema 1. (0 daune nponosuyuonassrot gopmyas). Hycms ¢ — nponosu-
yuonasvnas popmyaa, p € ©, moada eepro pasencmeo:

(o) = 4na + 3nq + 1, (1)

20e Ny — KOAUHECTNBO exooicdenuti 6’LLH(IpH’bL.’E npono3uyuUoOHaANBHOIT CBA30K 6
gﬁopmy./be @, N1 — KOAUYECTMBO exooicdenudi YHAPHDBIT NMPONO3UUUOHANDHBIT CEA-

30K 6 popmysry @.

Teopema 2. (0 daune Bopmyave A3vika A02UKU NPEIUKATMOE NEPBO20 NOPAIKA,).
Hycmov © — dopmyaa asvika so2uky npeduramos nepeozo nopadka, p € O,
Mo20a 6epHO PABEHCMEO:

(o) =4(no+q) +3(n1 + f) +2t+p+1, (2)

2de ng — KOAUNECTNBO BTOMHCICHUT OUHAPHBIT NPONOSUUUOHAALHHIL CEA30K 6
PopMYAY ©, N1 — KOAUMECTNEO BLOHCOEHUT YHAPHHLT NPONOSUUUOHANDHOIT CEA-
30K 68 POPMYAY ©, § — KOAUMECTNGO 6TOHCIEHUT KEAHMOPOS 6 dopmyay ¢, t
— KOAUMECTNBO BTOHCOeHUT UHOUBUIHDIT NEPEMERNBIT (KoHcmanm) 6 gopmyary
p, [ — Koruvecmso 8xosclenull GYHKUUOHAAOHIT CUMBON08 8 POPMYAY P, D
— KOAUMECTNGO 6TOHCIEHUT NPEQUKAMHIT CUMBON08 6 HOPMYAY P.
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JlokazaTeabCcTBa ITUX TEOPEM IIPOBOISATCA METOIOM HHIYKIIMHA: B IEPBOM
cJiydae OJTHOBPEMEHHOI WHJIYKIIMEl 110 YUCIy N = N + Mo BXOXKJEHUHN IIPO-
MO3UITMOHAJIBHBIX CBS30K, BO BTOPOM — IO YUCIY T = Nj + Ng BXOXKJIEHUHN
IIPONO3UITMOHAJIBHBIX CBS30K, [0 YUCIY ¢ BXOXKJIEHUU KBaHTOPOB, IO YUCILY
t BXOXKJICHUI WHJMBUIHBIX [I€PEMEHHBIX (KOHCTAHT), [0 YUCIHY [ BXOXKJIECHU
bYHKIIMOHAIBHBIX CHMBOJIOB, 10 YHUCILY P BXOXKJIEHUI IPEIUKATHBIX CHMBOJIOB.

First-order theories which are definitionally embeddable
into predicate calculus

Shalack V. I. (Moscow)

In our report we formulate necessary and sufficient criteria in order
for the first-order theory with finite set of axioms be definitionally em-
beddable into predicate calculus. According to these criteria many well-
known theories are definitionally embeddable into the first-order predi-
cate calculus without equality.

The signature 3 is a set of functional and predicate symbols.

The first order language L(X) is the set of formulas of the signature .

The theory in the language L(X) is some set of logical and non-logical axioms
closed under derivability.

The first-order predicate calculus in the language L(X) is the theory in the
language L(X) with empty set of non-logical axioms.

Defining new predicate symbols

We can use definitions in order to extend the language L(X) of theories
with new predicate symbols. The definitions have the following form [1, p. 15]:

V1.2 (P (21, . xn) = A(T1, .., Tn))

The definition must satisfy the conditions:

Pé¢s.

Az, .., z,) € L(X).

The variables x1, .., z,, are pairwise distinct.

The set of free variables of A (21, ..,x,) is included into {z1,..,z,}.

Ll .

After defining of the new predicate symbol P, it must be added to the
signature ¥. As a result, there is a transition from the language L(X) to the
language L(X U {P}).

In the language of the first order predicate calculus, we can define the
universal n-ary predicate U™ by the following definition:

(DU) V1.2, (U2, .., 2 = Px1 V —Px1)

The definition allows us to prove DU F Vzq..x,U"xy, .., .
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As another example, we can give a definition of a symmetric relation. Let
B be an arbitrary predicate symbol of the language. We accept the following
definition:

(DS) Vay(Szy = Yuv(Buv D Bou) D Bry)
Let us show that DS F Vzy(Szy D Syzx).

1. Szy - hyp

2. Yuv(Buv D Bvu) D Bzy - from 1 by DS
3. Yuv(Buv D Bou) - hyp

4. Bxy - from 2, 3

5. Bxy D Byx - from 3

6. Byx - from 4, 5

7. Yuv(Buv D Bvu) D Byz - from 3-6

8. Syzx - from 7 by DS
9. Sxy D Syx - from 1-8

It turns out that many well-known theories can be defined within the first
order predicate calculus.

Definition 1. The first-order theory T in a language L(X) with finite set of
non-logical axioms Ax is definitionally embeddable into predicate calculus, iff
there are a signature ¥’ and a set of definitions DT of symbols ¥ \ ¥/ by
formulas of L(X'), which met the following condition:

If Ae L(X), then Az - A< DT+ A.

This definition is some variant of the notion of definitional embeddability of
theories, which was proposed by V.A. Smirnov [1].

Theorem on definitional embedding

We need to define function 7, which translates formulas of the first-order
theories into formulas of the propositional logic.

Definition 2.

1. w(P(t1,..,tn)) = P.

2. w(—A) = -w(A).

3. m(Avy B) =n(A) v 7(B), where v € {&,V,D,=}.
4. m(XxA) = n(A), where ¥ € {V,3}.

Theorem. Let T be the first-order theory with a finite set of closed non-logical
postulates Ax = {Ay,.., Ar}. T is definitionally embeddable into predicate cal-
culus without equality iff the set of formulas {m(A1),..,m(Ag)} is logically con-
sistent.
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Comumocts QMV-ajiredbpbl K OpTOMOAYJISIPHOI perieTKe
ITuwos K. B. (Mocksa)

B nmannoit paboTe pedb MOHIET O POBEPKE PEIIOTIOKEHUST O CBOAUMOCTH
K6aHMO0801 MHO203HaAUHOT anzebpu, (QMV-anrebpsl), npeacrasienHoi B [1] K
opmomodysaproti pewsemxe. st 3T0T0 MpoOBEPsIETCsl B3aMMOBLIPA3UMOCTD aK-
cuom QMV-asrebps! u arzebpu afiperxmos, B Bapuante Pysuinca u Benneral[2],
Ha asyxrtodednoMm cuekrpe {0,1} Gopesesckoro mogmuoxkecTsa. Ilpemmnonara-
€TCs1, ITO METOJbI U NPUEMBbl, DEATM30BAHHbIE B PAMKax aa2ebpe addermos,
KOTOpasi OKa3bIBAETCsI CBOJUMON K OPMOMOOYAAPHOT pewemke, MOTYT ObIThH
TakuM obpaszoM nepeHecenbl Ha QMV-asrebpy.

Onpenesenne 1. Keanmogoti MH0203Ha4H01 a.n2e6p01i HA3BIBAETCSI CTPYKTY-
paM = (M, ®,*,0,1), cne M — HelrycToe MHOKECTBO; B — OMHAPHASI OllePALIUs
Ha MHOXKecTBe M ; * - yHapHas oneparyst Ha MHOXKecTBe M; 0 1 1 — 371eMeHTbI
MHOXKecTBa M; BepHBI yTBepKaAeHu:A a @ b= (a* ®b*)*, aNb:=(a®b*) @b
naUb:=(a®b*)® b u BHIIOIHSIOTCS CIY/LYIONME AKCHOMBI:

QMV1 a@b=bda

QMV2 a®(b®c)=(a®b) e
QMV3 ada*=1

QMV4 ad1=1

QMV5  (a*)* =a

QMV6 0" =1

QMV7 a®0=a

QMV8 aU(bNa)=a

QMV9  (anb)ne=(anb)n(bne)
QMVI0 a@(bnN(a®c)*)=(adb)N(a® (a®c)*)
QMV1l a® (a* b)) =(adb)
QMV12 (a*®b)U((b*da)=1

Ounpenenenne 2 (Asrebpa addexros). Aazebpoi afdexmos HasbiBaeTCst
crpykrypa E = (L, ®,0,1), rue L — Helycroe MHOYKECTBO; (B — 4aCTUYHO OIPe-
JleJIeHHas OMHapHas olepanys, Ha3blBaeMas opmocymmoti Ha Muoxkectse L; 0
u 1 — 3/1eMeHTBI MHOXKECTBa L, Takue, 9To JJIst BCAKUX a4, b, ¢ € L BBIIOJIHIIOTCS
CILYJIYIONIAE yTBEPKICHUS:
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EA1 Eciu a & b oupenesneno, To b & a Tak>Ke OIpeesieHO U BEPHO, 9TO
adb=0Da

EA2 Ecma®bu (a®b)®c oupenenennt, 10 b® cu a® (b® c) Takxke
OlIpeJIeJIeHbl U BepHO, 910 (a D b) dc=a P (b P ¢)

EA3  nsa Beskoro a € L cymectByer eauHcTBeHHOE b € L Takoe, 91O
(a ® b) oupeneneno u Bepuo, uro (a ®b) =1

EA4 Eciu a @ 1 oupepeneno, To a = 0
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dPurnocodpckas normka

KBaHTOpr B TpaﬂHHHOHHOﬁ JIOTUKEe N X
MaTeMaTUKO-JIOTN49eCKOe€ BbIpakeHue

Anmaxos C. M. (Huoicrnui Hoszopod)

In the article we propose developing tools to clarify certain ideas of
traditional logic by their mathematical-logical formalization within the
tradition based on V.A. Smirnov’s works. Primarily, these are works
devoted to N. A. Vasiliev’s logical ideas inspired by his criticism of tra-
ditional logic.

The special modality, which can be called a logical quantity, is used
both in traditional and mathematical logic. In the latter it is represented
by universal and existential quantifiers, expressed by conjunction and
disjunction. Similar quantifiers expressed by the words “all”, “some” and
“no” are used in traditional logic. Quantifier “some”, which can be called
a particularity quantifier, has an ambiguity that attracted N. A. Vasiliev’s
attention and became the beginning of his way to “imaginary logic”.
Using the quantifier in its strong sense led Vasiliev to his non-Aristotelian
syllogistics. Construction of the Aristotelian syllogistics uses the weak
meaning of this quantifier. For an adequate formal representation of
semantic differences arising in this construction it’s convenient to define
a third kind of disjunction, along with its well-known strong and weak
definitions. Corresponding disjunction is called a “proper disjunction”.

KBaHTOp B TPaJMIMOHHON JIOTUKE BBIPAZKAET 0COOYIO MOJAIBHOCTD — JIOTH-
YECKOE KOJTMIECTBO U OTHOCUTCS K IMOHSITUSIM, & 3aTeM U CyKieHusiM. KsanTop,
BBIPAKAEMbINl B TPAMIIMOHHON JIOTHKE CJIOBOM «HEKOTODBIE», MCIOIb3YETCsI B
MATEMATUIECKON JIOTUKU IO/ UMEHEM KBAHTOPA CyNIeCTBOBaHMs. B paMkax
TPaJUIMOHHON JIOTUKHM €r0 MOYKHO Ha3blBaTh KBAHTOPOM dacTHOCTH. Ilpes-
JlaraeMoe Jiasiee PasBUTHE CPEJICTB MATEMaTHKO-JOTHIECKOH (opMamm3anumn
ujieil TPaJUIIMOHHON JIOTUKHU CJIeJlyeT B pycJe TPaJulluy, 3a/IJaHHOI TpyJaMu
B. A. CmupHoBa, B wacTHOCTH, [1].

CymiecTByIOT JiBa BUa KBAHTOPA YACTHOCTH, B COOTBETCTBUU C KOTOPBIMU
paszesnsiorcs storuku Apucrorens u Bacunbesa [2]. Pazmutue cMbIcia KBAHTO-
POB COOTBETCTBYET PA3JINIHIO MEXKLY ONPEIETCHASMU U3 HIOHKITAH, UCTIONb3Y-
€MOIi JJTs1 TIPEJICTABJIEHIS KBAHTOPOB. UTOOBI TOBOPUTH OJHUM SI3BIKOM O KBaH-
TOpaxX TPAJIUIMOHHON M MATEMATUYECKOI JIOTUKM U BBIPA3UTH BCE TOHKOCTH
Jieia, HeOOXOMMO pa3indaTh TPU KBAHTOPA YACTHOCTH (CYIECTBOBAHUS), a
CJIEIOBATELHO, U TPU BUJA JU3BIOHKIMH. B MHTEpecax TpaJuiuOHHON JJOTUKY
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K JIBYM U3BECTHBIM OIPEJIEIEHUSIM CUJIBHONW 1 CJ1aboil JU3bIOHKIMN 100aBUM
IPOMEXKYTOYIHOE, Ha3BAB COOTBETCTBYIOILYIO JU3bIOHKIUIO COOCTBEHHOM. DTO
[IO3BOJIAT OIIPEJEIATh TPH BUJA KBAHTOPA CYIIECTBOBAHUS — CUJIBHBIH, 060-
3HAYAEMBIIl B MaTeMATUIECKOl JIOTUKe cUMBOJIOM 1 || cyiabbiii, 0603HaAYaAEMbBIiA
TaM Ke CUMBOJIOM J , 1 COOCTBEHHBIH, B MATEMATHIECKON JIOTUKE He YIIOTPeOu-
TeabHBIHA. JIBa OCTEHNX MOXKHO HCHOJIB30BATh B TPAJUIIMOHHON JIOTHKE IO/
UMeHaMH CJ1aboro U COBCTBEHHOTO KBAHTOPOB YaCTHOCTHU, BBIPAYKAEMBIX CJIOBOM
<HEKOTOPBIE>.

Crabast JU3BIOHKIMS UCTHHHA, €CJIW W TOJIBKO €CJU HCTUHHBI HEKOMO-
poe (B) nnm Bee ee wieHbl. B 3TOM onpejiesieHuu KBAHTOP YACTHOCTU IOHHU-
Maercsi B BacuiabeBCKOM (CHIIBHOM) CMBICTIE (<«HEKOTOPBIE, HO HE BCE» ), 9TO
nokasano Oyksoil B (B ckobkax). Ecan ucnonp3osars ciaboe (Apucroreseso)
MOHNMAaHNE KBAHTOPA <HEKOTOPBIE» (<«HEKOTOPBIE WM BCE» ), MOJYIUM OIIpe-
Jiesienne: ciaabast JU3bIOHKIMS UCTUHHA TOTJA U TOJBKO TOTJIA, KO/ UCTUHHBI
nexomopwe (A) ee wrenel. Byksa A (B ckobrax) ykasbiBaeT Ha ApucToTe-
JieB (cabblii) CMBICJ KBAHTOPA «HEKOTOpbIe». CUjIbHAS JUILIOHKIMS UCTUHHA
TOrJIA ¥ TOJBKO TOLJIA, KOLJ@A OJUH U TOJBKO OAuH ee dwieH ucrudubiii. Cob-
CTBEHHAs U3 BLIOHKIINS UCTUHHA TOTJ/IA W TOJBKO TOTJA, KOTJIa UCTHHHBI HEKO-
mopuie (B) ee 4seHsl.

Onpenenenust ¢aaboro M CUIBHOTO KBAHTOPOB YACTHOCTH, MCHOJIB3YIOIINE
JIN3BIOHKITAIO, (DOPMAJIBHO TOXKIECTBEHHBI, HO U3 BIOHKIUIO B HUX HAJO TIOHU-
MaTh B CJIa0OM M CHJIBHOM CMBICJIaX COOTBETCTBEHHO. B TakoMm ciydae BBIOOD
¢J1abOro WM CUJIHLHOTO 3HAYEHUsS] KBAHTOPA YACTHOCTH SKBUBAJICHTEH BBHIGOPY
¢J1abOr0 UM CUJILHOTO OIIPEIEJICHUST JBY YIEHHON U3 bIOHKIMY. [1epBbIil BLIGOD
IPUBOJUT K Jioruke Apucroress (caaboil Joruke), Bropoit — K Jjioruke Bacu-
JibeBa, (CHJIBHOM JIOTHKE).

CMBICT KBaHTOpa YaCTHOCTH OJM30K CMBICIY KBAHTOPA CyIIECTBOBAHMS.
OrnpeziesieHreM HOCJEIHEN0 MOXKET CJIyKUT Clejyiomee npejjoxenue. (1)
[IpemiozkeHne «CyIecTByeT Takoit & € {1, x9,x3,... Ty}, aro P(x) (mcTun-
HO)» HCTHHHO TOIJA U TOJIBKO TOLJA, KOIja NCTHHHA aAusbioHknus \/ -, P(z;).
JIu3bIOHKIMS B IAHHOM OIIPEJIEJICHUH TOHUMAETCs B ¢J1aboM cMbicse. [loaromy
OIIpEIEJIEHHBIA TaKAM 00pa30M KBAHTOP MOXKHO HA3BATh CJIAOBIM KBAHTOPOM
cymectBoBaansi. CHabHOE MIOHNMAHUE KBAHTOPA CYIIECTBOBAHUS, BHIPAZKAEMOE
cuMBoJioM T |, onpe/iesisiercst TeM ke npejiozkerreM (1), rie TU3bIOHKIHS 10~
HUMaeTCA B CUJIBHOM CMBICJIE.

B xagecTBe omnpejiesieHns KBAHTOPA YaCTHOCTU TMPUMEM CJIEAYIOIIEE MTPEJI-
aoxkenne. (2) IlpejyioxkeHune «Ijisi HEKOTOPBIX & € {1,%9,Z3,...Tn} P(x)
(MCTMHHO)» MCTUHHO TOTVIA U TOJILKO TOIJA, KOTJa WCTUHHA JIU3bIOHKIHSI
Vi, P(z;). Ecim B 5TOM ONpejeNeHUH MBICIUTCA C1abasi IU3bIOHKIMS, TO
ompeeseMblit UM KBAHTOD OyzaeT ciradbiM. Eciu MbiciuTest cOOCTBEHHAS U3 b-
IOHKIIFSI, TO OINPEJIEIAETCA CUJIbHBIH KBAHTOP. UTOOBI IIOKA3aTh SIBHYIO CBS3b
KBAHTOpPa YACTHOCTH C KBAHTOPOM CYIIECTBOBAHUSI U JU3BIOHKIWEH, MMeer
CMBICJI OTKa3aThCs OT CTAPOrO ITOHMMAHUS «CHJILHOTO KBAHTOpPa» U BBECTH,
HAPSIZY ¢ CUJIBHBIM U C1a0bIM KBAHTOPAMH CYIIECTBOBAHNS, COOCTBEHHbIN KBaH-
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TOp cyrmiecTBoBanus. KBantop Apwucroresist, Ha3BaHHBIN CJIa0bIM, TOXKIECTBEH
cmaboMy KBaHTOPY cyliecTBoBaHusi. KBantop BacuibeBa, Ha3BaHHBIN CHJIb-
HBIM, SKBUBAJIEHTEH COOCTBEHHOMY KBAHTOPY CYIIECTBOBAHUSI.
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HemnackasieB reHeTru4ecKmnii TpeyrojJibHUK

Baxmuspos K. H. (Mocksa)

The establishment of the designated values allows to provide their
doubling in the non-Pascalean genetic triangle, providing the variability
necessary for management by risk. Changeable elements A, u generate
designated, and stable elements V, n — the antidesignated values.

IIpuHIUI COOTBETCTBUS YCTAHABIUBAET CBA3b MEXK/y KJIACCHIECKUMU U
HEKJIaCCUYeCKUMU IpeJCTaB/JIEHUAMA, ITO3TOMY IIpU K.HaCCI/I(l)I/IKaL[I/II/I NUCTUH-
HOCTHBIX ITap OyIeM MCXOJUTh U3 ux paHonpasus. Crabu/ibHbIe, HEM3MEHHbBIE
3JIEMEHTBI UMEIOT JyOJIMpoBaHme, 0DeCIIeInBAaIOIIee yCTORINBOCTD.

nn [An [nA[AA 0101 [1101[0111[1111 23] 3/a
Vn [un VA [uA 0001 | 1001/ 0011 1011 1223
nV |AV |nu |Au |z= [0100 [1100 0110 | 1110/S= [1 |2 |23
W W |Vu |uu 0000 | 1000 | 0010 | 10 10 0112

Bioku MmakpoypoBHS OApa3IesSioOTC Ha SIeKn MUKPOYPOBHs. Bee nByx-
OyKBEHHBIE CJI0Ba 00pa30BaHbI TpUMEeHeHneM «OyKB » K caMuM cebe, obecriean-
Basl KAYECTBEHHBIN CKAY0K Ha BBICHINI ypOBeHb. VIMeeM IpuopuTeT MaKpoypOB-
Hsl [IPU CHJILHOM Tape, a mpwu ero cjaaboii mape — IPHOPUTET MUKPOYPOBHs [1].
JLJisi JIOMAHAHTHBIX 3HAYEHUN MMeeM pelyKImio mo Kopasm: A = 11, 0011 BeI-
nenennble 1 V = 00, 11 00 aHTUBBIIEIEHHbIE 3HAYECHU; JIJIT HEJIOMUHAHTHIX
3HadeHnit peayKnuio 1o nepsoii mudpe: u = 10, 1010, 1001 BbIiAeeHHBIE, N =
01, 0110, 0101 anTuBBLIETeHABIE 3HAUEHUS [4].

B Teopun BeposTHOCTEl 1 MaTEMATUYIECKOIl CTATUCTUKE BMECTO PACCMOT-
peHUsl peasibHbIX 3HavYeHUi (z) OOBIYHO JIMIIb MOJICIUTHIBAIOT CYMMAapHbBIE KO-
JimuectBa epunur (s). g ux mojcdera UCHoIbL3yIOT U3BECTHBIA TPEYTOJIbHUK
[Mackassa (ciesa), KOTOPBI moc/e paciuelvieHus (B IEeHTPe) IIOPOKIAET MeHe-
TUYeCKUIl TPEYrOIbHUK (CIIPaBa) IIyTeM yJBOEHUs. 3HAYEHUIi CIIpABa OT BEPTU-

KaJiu.
11 11 112

121 1111 1122
1331 1331 1362
14641 143341 143682

Ilogacumraem oOIriee YMCIO «9IETBEPOK » JIOTUYECKUX KOJOHOB: 8 HeJeJ-
MBIX JIEBBIX + 8 X 2 Pa3/IBOCHHBIX MPAaBbIX JAI0T 24 KojoHA. B peasbHOIl Te-
ueruke 310 jgaer 20 amunokucaor + xkomangy STOP. B cymme nmeem 21 (3a
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BbIYeTOM 3 HOBTOPHBIX). IToydyen acuMMeTpUYHBIN HENACKAJIEB MeHeTHIeCK it
TpeyTroJIbHUK. Paciieruienne «1Boek» ($=2) Ha JOMUHAHTHBIE (KOJIXIECTBO KO-
TOPBIX Y/BAMBAETCs) ¥ HEJIOMUHAHTHBIC YUUTHIBACTCS ACUMMETPUYHBIM TEHE-
TUYECKUM TPEYTOJIbHUKOM U COBEPIIIEHHO He YUUTHIBAETCS CUMMETPUIHBIM TPe-
yroabaukoM [Tackasist. AMIyTHpOBaB JKUBOE HEU3BECTHOE, MBI BCE TIOJIB3YEeMCs
MEPTBBIM TPeyroJbHIKOM [lackasiss Kak IpoTe30M, 3aMEHSIONIINM KUBYIO PDYKY.
DTO HOPOKIAET HECIOCOOHOCTH K yIpaBieHnio puckoM. «Harmu jreficTBust, mpo-
JIMKTOBAHHBIE HAIIUM OTBPAIEHHEM K U3MEHYMBOCTU U CTPACTBIO K IOPSJIKY,
YCKODSIIOT HACTYIIJIEHHE TsXKEJIbIX KPU3KUCoB » [3, ¢. 48]. «Co spemen IliaTona
3amajiHas MBICJIb U TEOPHUs 3HAHUS COCPEIOTOYU/INCH HA NMOHATHAX VcTHHHO-
ro/Jloxuoro. Kak 66l 970 HE OBLIO OXBAJILHO, JABHO IOPA II€PEKJIIOIUTHCS
Ha Ycroitunsoe/Heycroitunsoe, a B cOIMabHON snucroMosioruu — Ha Oosiee
cepbesHyto npobiuemy Jloxa/Ymvuuka » [3, c¢. 206]. H. Tane6 npumenus st
PEeJIKUX, HO COTPSICAIOIINX MUP KPU3UCOB, TEPMUH « IepHbIil j1eben ». DTo der-
BepThiil KBajgpanT Taneba, GJIOK BBIMTYK/IBIX («BOZHUKAIOMIUX> ) HECOTIACHBIX.
OH MO3BOJISIET JATH IPEJCTABIeHTE 00 usmeruusocmu *A Kax o paBHOIPABHOM
KJIacTepe HapsLy C KJIacTepoM cmabusvrocmu ¥V — MpOTHYBIIMXCA TIOJ, BJla-
cThio coryiacHbiX. Hemapom moercs: «He mamo mporubarbest o1 M3MEHIUBBIT
MUp, IyCTh JIydIlle OH MPOTHETCsI IOJ HAC ». PacCMOTpeHre HEKJIACCHIECKON
JIOTMKY C TOYKHU 3PEHUsT KJIACCUIECKO TTO3BOJISIET HAIVISIHO ITPOIEMOHCTPUPO-
BATH POJIb BLIEAEHHHIT 3HaveHUl. [ eHeTHIecKuil MOAX0/T B JIOTHKE MTO3BOJISIET
pa3MIsAIeTh XapaKTepHbIE Y€PThI, IPUCYIIHE 3aMbicAy [Tpupodol.
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AKCI/IOMaTI/I3aIII/IH JIO'MKMN Z[aHHa—BeHHaHa C OJHUUM
BbI/JI€JIECHHBIM 3Ha4Y€HUEM

Beauxos A. A. (Mocxksa)

We define four-valued propositional logic ETL,, which corresponds
to the idea of building Dunn-Belnap’s logic(F DE) with one designated
value. This research focused on the problem of constructing the standart
axiomatization of ET'L,, and investigates the resulting philosophical fea-
tures of this logic.

WccireroBanue mocBsIneHo IpobJieMe IOCTPOEeHNs CTAHIAPTHOM aKCHOMAaTH-
zarun jgoruku Jlamna-bBennamna ¢ ogHuM BbIIeeHHBIM 3HadenueM. [Ipobiiema
HOCHUT MEXKIMCIUIIJIMHAPHBINA XapaKTep, TOCKOJIbKY paccMaTpuBaeMasl JIOTUKa
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1 METO/] eé aKCOMaTHU3aIllu OTHOCATCA K Pa3/IMYHBIM pa3Jjie/laM COBpel\leHHOfI
CUMBOJIMYECKO JIOTUKH, TaKUX KaK peJjieBaHTHasd JIOTUKa, IMapaHEeIIPOTUBOPE-
qurBag JIOTUKa, MHOIO3Ha4dYHad JIOTUKa U anre6pa JIOTUKH.

OnpeienisieTcst MPONO3UIMOHABHAS YeThIpex3Haunas jgoruka ET L, , B Ka-
9eCTBE MHOYKECTBA MCTUHHOCTHBIX 3HAYEHUI KOTOPON BBICTYIIAET MHOXKECTBO
{T,B, N, F}, muoxecrBo BbleseHHbIx 3Hauennii — {T}. VlcTuHHOCTHBIE 3HA-
YeHWsl MHTEPIIPETUPYIOTCs ciepytomum obpasom: T — «ropopur nct