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Annoranus: CraThs MOCBSAIIEHA U3JI0KEHUIO PE3YILTATOB UCCIEI0BAHNUS CBONCTB Y€THIPEX-
3HAYHBIX [IAPAHOPMAJIbHBIX JOruK. CBOMCTBA MapaHOPMaJIbHBIX JIOTUK TAKOBBI, YTO OHU MO-
YT CJIY?KUATH UHCTPYMEHTOM (DOPMAJIM3AINN PACCYKIEHUN B YCJIOBUSX KaK TPOTUBOPEUUBOI,
TaK U HEIMOJIHOW WHMOpMAIUK, T .€. 3TH JIOTUKU OJHOBPEMEHHO SIBJISIIOTCS HMAPAHEIIPOTUBO-
PEYUBBIMU U IAPAIOJIHBIMU. JIOrMYecKkne CruCTeMbl [IPECTaBIEHbI IIOCPEIICTBOM JIOTUYECKUX
matpuil. Mccemyercst BOpoc COOTHOIEHHUsT TApAHOPMAJIbHBIX MATPHUIL IO KJIACCAM TaBTOJIO-
Uil ¥ 10 KJjiaccaM ciiefioBanuii. PaccMarpuBaiorces JiBe 4eTpbIpeX3HAYHbIE TAPAHOPMAJIHHBIE
MaTPHUIBI, KOTOPBIE IOJYYeHBl METOJO0M KOMOMHHMPOBaHUsI M30MOPGOB KJIACCHUYECKON JIOIH-
KW, BBIJIEJIEHHBIX B YeTbIpex3HauHO jjoruke bousapa Bs. Ouu obozunavensr kak Mis u M.
PaccmarpuBaeMble MaTPUIBI SABJISIIOTCA JIMTEPAIBLHBIME, T .€. 00JIaJAI0T CBOHCTBAMU MapaHe-
[IPOTHUBOPEYNBOCTU U IIAPAIIOJIHOTHI HA YPOBHE MPOIO3UIMOHAJBHBIX [TEPEMEHHBIX M MX OT-
PULAHMIA, UM, ITO TO YKe caMoe, Ha ypoBHe jmrepasos. IIpeanoxken crocod nokaszareabcTBa
9KBUBAJIEHTHOCTH YTUX YETHIPEX3HAYHBIX HAPAJIOTHK 110 KJIaccy TaBrojoruil. Takke yka3aHo,
qT0o Marpuna Mis TOJIBKO C OJHUM BbLIEIeHHBIM 3HaueHneM D = {1} coBnagaer ¢ Marpuieit
soruku V, koropyto aBropsl JI.3. Ilyra u H. /la Kocra mpesgnarator B kKadectBe hopmainza-
muun Boobpaxkaemoii jjorukn H.A. Bacunbesa. [lajiee paccMaTpuBaioTcs eme JBe 4eThIpex-
3HAYHbIE MATPUIIBI, SBJISIOIINECS XapAKTEPUCTHIECKUMU JIJIsI [IaPAHOPMAJIbHBIX Joruk AVP
u S*. DU MATPHILI He MOI'YT GLITH PACCMOTPEHBI B KAYECTBE PE3yJbTaTa KOMOMHIPOBAHMSI
130MOP(GOB KJIACCUIECKON JIOTUKU M OTJINYAIOTCs OT Marpuil My u M5 TOJBKO TeM, Kak
OIIPE/IeJISIeTCsT OTPUIAHUE. YCTAHOBJIEHO, YTO I10 KJIACCaM TaBTOJIOTUHN U 110 KJIacCaM IIPaBUJIb-
HBIX 3aKJIIOYEHU, TOPOXKIaeMbIX MaTpuiiamu, ayve 1 Mg4 COOTHOCATCS aHATIOTUIHO TOMY,
Kak cooTHocaTcsd My 1 M15: OHM SIKBUBAJIIEHTHBI 110 KJIACCY TABTOJIOTUN, TO €CTDh 33/IaI0T OTHY
U Ty JKe IIapaHOPMAaJIbHYIO TEOPHIO, OJIHAKO HCCJIEJOBAHUE CBOMCTB OTHOIIEHUSI JIOTUIECKO-
0 CIeJOBaHMS TMOKA3aJ0 UX JeAyKTHUBHBbIE pasjnuns. B pe3yabrare HAMEUEHO JaJibHETee
HaIIPaBJIEHUE UCCJIEIOBAHUsI, CTABUTCS BOIIPOC, OJIHY JIA IAPAHOPMAJIBHYIO TEOPHUIO 3aJIaI0T
Marpuilbl My u Mavp U pas3IUYHBI JIX 10 JIEYKTUBHBIM CBONCTBaM mapbl MaTpuil Mis u

Mga, My 1 Mavp.
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CraThbst TIOCBSATIEHA U3JIOKEHUIO PE3YJIbTaTOB, MOJYIEHHBIX B XOJE HUCCJIe-
JIOBaHUS JINTEPAJbHBIX ITapajoruk. HamoMuuM, jgurepasbHble MapaJorukn —
[apaJjioTuKu, KOTOPhIe ODJIAIAIOT CBOWCTBAME HApaHEIPOTHUBOPEUUBOCTH, Ia-
PAIIOJIHOTHI ¥ [IAPAHOMAJILHOCTHA HA YPOBHE IPOIIO3UITUOHAIBHBIX [T€PEMEHHBIX
U UX OTPHIAHWIA, WM, YTO TO Ke caMoe, Ha ypoBHe JnrepaioB (cMm. |Lewin,
Mikenberg, 2006, p. 479]). Mbl uctiosib3oBasu cieiyonine KpUTepruu JJisl Hapa-
HEIIPOTUBOPEYMBOCTH U HapanoHoTel. Jloruka L napanenpomusopevwusa, ecin
B Heil He Bepudunupyercs 3akon /lynca Ckora: A — (—A — B) |Jaskowski,
1969|]. Jloruka L napanoana, eciu B Heit He Bepudurmpyercs 3akon Kiasusi:
(mA — A) — A |Ciuciura, 2015 p. 54].

B kuure |[Kapnenko, Tomosa, 2016| onmcan kjacc 4eTbIpeX3HAYHBIX JIU-
TepaJIbHBIX I[MAPAJIOIUK, MOJYYEHHBIX METOJO0M KOMOMHUPOBaHUs n30MOpPQOB
ritaccuaeckoit jjoruku CPC. VcXOMHbIM IIYHKTOM B UCCAEIOBAHUU SBJISIETCS
JeTblpex3HauHas Joruka Bousapa By [Bousap, Qunn, 1972, c. 289], conepxka-
masi YeTbipe n3oMopda KJIaCCUIeCKOl JIOTUKU, UM COOTBETCTBYIOT CJIEJYIOIIHE
JIOTHIECKIE MATPHUIIHL:

m = <{07 1/37 2/3, 1}7 1, 71, {1}>,

My = ({0,1/3,2/3,1}, 72, =2, {1,1/3,%/3}),
Mz = ({0,1/3,%/3,1}, 73, =3, {1, %/3}),
My = ({0,1/3,2/3,1}, 4, =4, {1, 1/3}).

x| x| mex | t3x | yx =1 |1 23 13 0

1 0 0 0 0 1 1 0 0 O

o5 1 | 0| 0o | 1 o511 1 1 1

1/3 1 0 1 0 3 |1 1 1 1

0 1 1 1 1 0 1 1 1 1
—9 |1 23 Y3 O -3 |1 2/3 13 0] =4 |1 2/3 13 0
1 1 1 1 0 1 1 1 0 O 1 1 0 1 0
231 1 1 O0f[2|1 1 0 of 2|1 1 1 1
3 11 1 1 0 /3 11 1 1 1 3 11 0 1 0
0 1 1 1 1 0 1 1 1 1 0 1 1 1 1

KOM6I/IHI/IpOBaHI/Ie OHepaHHﬁ BbIIICIIPUBE/ICHHBIX I/IBOMOp(bOB IIO3BOJIMJIO II0-
JIYIUTDb KJIaCC 9€ThIPEX3HAYHBIX JIUTEPAJIbHBIX ITapaJIOTUK.
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B |Kapuenko, Tomosa, 2016, c. 76] nokazano, 4To napaJjioruku JaHHO-
ro kjacca popMupyor 10-3/1eMEHTHYI0 BEPXHIOIO IIOJIyPELIeTKY OTHOCHTEILHO
GYHKITMOHAJIHLHOTO BJIOXKEHUSI OHOM JIOTUKA B JIPYTYIO.

CynupeMyMy B IIPUBEIEHHOM IIOJIy PEIIETKE COOTBETCTBYET KJIACC, COCTOSIINIA
3 IBYyX PYHKIIMOHAIBLHO SKBUBAJIEHTHBIX TAPAHOPMAJILHBIX JIOTHK, T .€. JIOTUK,
KOTOPBIE SIBJISTIOTCS OJITHOBPEMEHHO U MapaHeITPOTUBOPEUYNBLIMU, U TIaPAIIOJTHbI-
M. OcTaHOBUMCSI TIOAPOOHEe Ha 3TUX ABYX JOrHKax. VIM COOTBETCTBYIOT CJie-
yTONIHE JIOTUIECKEe MaTPUIIbI:

mlB = ({07 1/37 2/37 1}> 4, 73, {17 2/3}>7
Mie = ({0,1/3,2/3,1}, 3, =4, {1,1/3}).

O6parum BHEMaHue, 9TO Marpuna 15 TOILKO ¢ ONHUM BbIICJICHHLIM 3Ha-
gennem D = {1} coBuazaer ¢ marpurneii toruku V |[Puga, Da Costa, 1988,
p. 208] u soruxu Iy [Popov, 1999, p. 89].

Bru1 paccMOTpen BOIPOC O COOTHOIICHWH STHX IMapPAHOPMAJILHLIX JIOTHUK C
TOYKM 3pEHHUsS UX KJIACCOB TaBTOJoruil. MoXKHO JOKa3aTh TeopeMy 00 SKBHBa-
JIEHTHOCTH KJIACCOB TaBTOJIOIUil, 3ajaBaeMbiXx Marpunamu MNMis u Mig. DTor
BOIIPOC TaKzKe HaMu OBLI PacCMOTPEH HapdALy C JAPYTUMHU CBOMCTBAMH 3THX
marpur B |[Tomosa, 2018|. 3meck Mbl onmpaeMcst Ha HIEI0 JTOKA3aTeIbCTBA T10-
JIOOHBIX TeopeM, npe/iozkenuyio B |lessarkun, 2011].

Teopema 1. Cywecmeyrom maxas gopmysa A u ouewxa v 6 Mis, wmo

]A|§15 =0, ecau u moavko ecau cywecmeyem ouenka v’ 6 Mg, npu Komopot
A[Mhe = .

OTMeTUM HEKOTOpbIE MIAEH U OIPEJIEJICHHSI, UCIOIb3yeMbIE IIPU IIOCTPOE-
Hun gokasareabcrBa. Onenka v B Marpuie I ompesessiercss Kak 0ToOparkeHne
MHOKECTBa, IIPOIO3UIIMOHAIBHBIX IIEPEMEHHBIX B HOCUTE/b MaTpUIlbl .

YuaureiBaeTcsa TOT HaxT, 9T0 PYHKIUNA, COOTBETCTBYIOIIHNE MATPUIHBIM OIle-
pammsim B M5 u Mg, TAKOBBI, ITO 0OJACTH MX 3HAUEHUS €CTh MHOXKECTBO
{0,1}, T .e. 910 BHeIHUE DYHKIMA, U, CJIEIOBATEIBHO, TABTOJIOTUS B JAHHBIX
MaTpuiax — gopmysa, mpu Jioboit ornerke npuHuMarorias 3uaderue 1. [Ipome-
KyTOUHBIe 3HadYeHuA GopMysbl B MaTpunax IMis u Mg mpu oleHKe v MOTYT
IPUHAMATL TOJILKO B CJIy4ae, €CJAU OHU SIBJIAIOTCS ITPOIIO3UIIMOHAIBLHBIMU IIe-
PEMEHHBIMU.

Takke UCIONB3YIOTCs CASIYIONINE OMPEICICHUS.

[Tycrs ¢ ectb muokecTBO {(1,1), (0,0), (2/3,1/3), (1/3,2/3) }. fcno, uro ¢ ectb
orobpazkenne muoxkectsa {0,1/3,2/3, 1} ma muoxecrso {0,1/3,2/3,1}.
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It BCAKOro OTOOpasKeHWsl U MHOYKECTBA BCEX IPONO3HIMOHAIBHBIX IIe-
pemennbix B {0,1/3,2/3,1} HasbiBaeM z-3aMellieHHEeM OTOOparKeHUsI U Ta-
KOe OTOOpaykKeHHme w MHOYXKECTBA BCEX IMPONOZUIIMOHAJBLHBIX MEPEMEHHBIX B
{0,1/3,2/3,1}, 90 JyIs1 BCSIKOIN MIPOTIO3UIMOHAIBHOl TIEPEMEHHOM P

v(p), ecam v(p) € {0, 1},
w(p) =< 1/3,  ecm v(p) = 2/3
2/3,  ecim v(p) =1/3

JlokazaTeIbCTBO 3KBUBAJIEHTHOCTH KJIACCOB TaBTOJIOIMI, 3a/1aBa€MbIX MaT-
puniamu My5 u My, npuseneno B [Tomora, 2018, c. 84].

OTMeTuM, 9TO BCE YeThIpe ITapaHOpMaJIbHbIE JJOTUKH: JIOTUKH, 3a/1aBaeMble
marpuramu Mys 1 Mg, a Takxke jgoruku V u Iy — 3KBUBAJEHTHBI 110 KJIACCY
TaBTOJIOTHUA.

Marpuner M5 u Ny pazandaroTcss TOJBKO KJIACCOM BBIAETEHHBIX 3HATE-
Huit, B epBoM ciaydae D = {1,2/3}], Bo Bropom — D = {1}. Kak Bbiite orme-
YeHO, OHM 3aJIal0T OJMH U TOT JKe KJacc TaBrosioruil, ognako B [Tomosa, 2018,
c. 85| mokazaHo, YTO 1O KJIACCAM IPABUIBHBIX 3aKJIIOUEHUI OHU PA3JIMIHBL.

WNuaTepecHo paccMOTPETh eIlle OAHy Iapy YeTbIPEX3HAYHBIX MATPHIL, sB-
JISTIOIIAXCS  XaPaKTEPUCTUHECKIME T TTapaHopManbhbx jornk St [Lewin,

Mikenberg, 2006} p. 487] u AVP [[lomnos, 2003|.
m54 = <{07 1/37 2/37 1}7 ~y =73, {17 2/3}>7
9)’tAVP = <{07 1/37 2/37 1}7 ~, =3, {17 1/3}>'

OTU MATPHUITEI HE MOTYT OBITH PACCMOTPEHBI B KAUECTBE PEe3yJIbTaTa KOMOU-
HUPOBaHUS N30MOPGOB KJIACCHIECKON JIOTUKU U OTJIMIAIOTCS OT MaTpuil M5 u
My TOJBKO TeM, KaK OIpeeisercs: orpuiianue. B Hammx ob03HaYeHUSAX TaO-
JIVTIQ JIJIsT OTPUIIAHUS BBITJIAIUT CJAEIYIONIUM 00pa30oM:

X ~ X
1 0
23 | 2/
s | 1/3
0 1

YcTaHOBIEHO, YTO 110 KJIACCAM TABTOJIOIHI M 110 KJAcCaM HPABUJIbHBIX 3a-
KJIFOUEHUI, TTOPOXK TaeMbIX MaTputiamu, Mg 1 MAvp COOTHOCSTCS AHATIOTUIHO
TOMY, Kak cooTHOCsiTCsT 15 1 MNyy. OHM SKBUBAJEHTHBI 110 KJIACCY TABTOJIOTHIA,
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TO €CTh 33JIaI0T OJIHY U Ty Ke apaHOPMaJIbHYIO TEOPHIO, OJIHAKO HCCJIeI0Ba-
HUE CBONCTB OTHOIIEHUS JIOTHIECKOTO CJIEJIOBAHUS IMOKA3AJI0 UX JI€/IyKTHUBHBIE
pazmuuns. Tak, mHanpumep, p,p —3 ¢ |=9ﬁs4 qup,p—3qFmuvp ¢

B c¢Bsizu ¢ 5TUM BO3HUKAET BOIPOC: KAK COOTHOCHATCSI 3THU JIBA KJIACCA Ue-
TBIPEX3HATHBIX TapPAHOPMAJIBHBIX MaTpuil! Hampumep, mpeacTaBUTe/n 3TUX
kJjaccoB — Marpuna Mz u NMga, uMeorme pa3inine TOJTHKO B OTPHUIAHUN.
fAcuo, ¥TO 110 PYHKIIMOHAJIBHBIM CBOMCTBAM 3TU MATPUIILI PA3IUYUHBI, KAK OHU
COOTHOCSITCS 110 KJIACCAM TaBTOJIOTUH, KJIaccaM IMPAaBUIbHBIX 3akodennii. Ka-
KOBa POJIb OTPUIAHNS B APAHOPMAJBHOI JIOTUKE U OIUHAKOBBI JIU B JAHHOM
ciiydae CBOMCTBa ~ U —147
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Abstract: The paper presents some results of the study of four-valued paranormal logics.
The properties of paranormal logics are such that they can be used for handling inconsistent
and incomplete information, i.e. these logics are simultaneously paraconsistent and paracom-
plete. Logical systems are represented by logical matrices. The relation between paranormal
matrices by class of tautologies and by class of valid consequence relation is investigated.

Two four-valued paranormal matrices, which are obtained by combining isomorphs of classical
logic, contained in four-valued logic of Bochvar B4 are considered. They are denoted as 9115
and 9MM16. The matrices in question are literal, i.e. have the properties of paraconsistence and
paracompleteness at the level of propositional variables and their iterated negations, or, what
is the same, at the level of literals. We propose a method for proving the equivalence of these
four-valued paralogies in the class of tautologies. It is also indicated that the matrix 915
with designated value class D = {1} coincides with the logic matrix V, which was suggested
as a formalization of the imaginary logic of N.A. Vasiliev.

We also consider two more four-valued matrices that are characteristic for paranormal logics
AVP and S*. These matrices cannot be considered as a result of combining isomorphs of
classical logic and differ from the matrices My and M5 only in determining the negation.
It is established that the matrices Mavp and Mga relate to each other in a similar way as
mV and 93?15.

They are equivalent in tautologial class, that is, they specify the same paranormal theory,
but they have different deductive properties.

As a result, a further area for investigation is outlined; the question now arises of whether the
matrices My and Mavp specify the same paranormal theory, and what deductive difference
can be established between pairs of matrices 915 and Mgs, My and Mave.
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