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JIOTUKA CETOJIHY

Anexcardp Beaurods
JIFOBOIIBITHBINT ®AKT OB NMHOEKIIMOHHBIX JTOTUKAXE

Anrnomanyus. Pabora mOCBAIIEHa UCCIEIOBAHUIO CBONCTB JIOPMYECKOI'O CJIEJ0BAHUS B KOHTEK-
CTe TaK Ha3bIBA€MbIX MH(MPEKIIMOHHBIX JIOTUK. Cpeau mocIeHuX 0CODBI MHTEPEC IPEACTABIAIOT
JAB€ YeThbIPpEX3HAYHbIC JIOTUKN, KOTOPbIE TaKzKe MOXKHO OTHECTH K Knaccy peJaeBaHTHBIX: JIOTU-
ka Hoitua Sgge m Jsrorumka IlImyna dSgge. B 9TOl KOpOTKO# 3aMeTKe s JOKaXKy, UTO €CJIA B
dS¢ge OTHOIIEHUE CAEIOBAHUS OIPEIECIUTDL Y€PE3 COXPAHHOCTh UCTUHHOCTU U HEJIOXKHOCTHU, TO
pPe3yJIbTaT SKBUBAJEHTEH OTHOLIEHUIO CJIEJOBAHUS B APYroil HEJABHO OTKPBLITON JIOTHKE Setl, a
€CJIU ONPEJIEUTh €ro Yepe3 COXPAHHOCTb HEJIOKHOCTU (B CHJIBHOM CMBICJIE), TO MbI MOJIYIUM
CJIeIOBaHNEe, SKBUBAJIEHTHOE CJIEJOBAHUIO B JIOTUKE Spf, TaKyKe IPEIJIOsKEHHONR COBCEM HeIaB-
HO. ITockoJIbKy 00€ JIOTUKM Set] M Spg TOIYyYalOTCs B PE3YJIbTATe aHAJIOTMYHON MOIMMUKAIIUN
JIOTVKY Sfde, IVIABHBIA Te31UC MOl pabOThI CBOIUTCS K CJIEAYIOIMIEMY: «B TOYHOCTH UCTHHHOCT-
Has» U «HEJOXKHOCTHAsT» BEPCUU JIOTUK Sgge U dS¢de 9KBUBaIEHTHBI. C COMEpKATEIBHON TOYKI
3pEeHUs YKBUBAJIEHTHOCTh UCCJIEIYEMbBIX CHCTEM ITO3BOJISIET PACIIUPUTE 00JIACTh UX BO3MOXKHBIX
[IPUJIOYKEHN, TIOCKOJIBKY OHA CBHIETEJHCTBYET O TOM, YTO 9TH CHUCTEMbI MOI'YT OBITH HMHTEp-
OpeTupoOBaHbl KaK B KOHTEKCTE CEeMaHTHUKHU C I/IHCt)eKI_[I/IOHHbIMI/I NCTUMHHOCTHO-3HAYHbBIMU IIPOBa-
JIaMH, TaK U B KOHTEKCTE CEMAHTUKN C UH(MEKIIMOHHBIMHU IPECHIIEHHBIMHI OIIEHKAM.
Kmouesvie crosa: MHPEKIMOHHBIE JOTUMKU, B TOYHOCTU UCTUHHOCTHAS JIOTMKA, HEJIOXKHOCT-
Has JIOIHKa, JIOIMYECKOE CJIeJOBaHUe, CEKBEHIIMAJbHBIE MCYMUC/ICHUs, MAaTPUYHAS CEMaHTHUKA,
MCTUHHOCTHO-3HAYHBIE [IPOBAJIBI, IIPECHIIIEHHBIE OIIEHKH, PEJIEBAHTHASA JIOTUKA.

Alexander Belikov
A CURIOUS FACT ABOUT INFECTIOUS LOGICS

Abstract. This work is devoted to the study of some properties of logical consequence in infec-
tious logics. Two four-valued systems—Deutsch’s Sgqe and Szmuc’s dSgge—are of particular
interest. In this short note, I prove the following two facts: (1) if we define a consequence
relation via preservation of truth and non-falsity in the context of dSggqe, then the resulting
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consequence relation is equivalent to the one from recently discovered logic Set1, (2) if we define
a consequence relation via preservation of non-falsity (in the strong sense) in the context of
dStge, then the resulting consequence relation is equivalent to the one from recently discovered
logic Spa. Since both Set; and Sy were originally obtained by analogous modification of Sgqe,
the main thesis of my work can be formulated as follows: the exactly true and non-falsity ver-
sions of Sgge and dSgqe are equivalent. From the philosophical point of view, their equivalence
allows to broaden the domain of possible applications, because it suggests that they can be
equally interpreted in the context of infectious gaps as well as in the context of infectious gluts.
Keywords: infectious logics, exactly true logic, non-falsity logic, logical consequence, sequent
calculi, matrix semantics, truth value gaps, truth value gluts, relevance logic.

Cemantuka noruku FDE, npesoxkennas Bemnanom B cemuyecstoie roast (Belnap
1977a, Belnap 1977b), Kak U3BECTHO, OCHOBAHA HA YETHIPEX MCTHMHHOCTHBIX 3HAYCHU-
ax: T (uctuna), B (ncTHHA U JI0XKB OTHOBPeMeHHO), N (H1 ucTHHA, HI JIOXKB) 1 F (710XKb).
Ornomenne cienosanus B FDE onpenensiercst 4epe3 coxpaHHOCTb UCTUHHOCTU OT TI0-
CBLJIOK K 3aKJIIOYEHUIO, 9TO TEXHUIECKH BhIPAYKAETCS B UCIOJTb30BAHUN JIBYX 3HATEHUI
T u B B KauecTBe BbIJICJICHHDIX.

YVuaursiBas 0COOEHHOCTH KJIACCUYIECKO JIOTUKH, I'JIe€ UICTUHHOCTD BHICKA3bIBAHUS K-
BUBAJIEHTHA €r0 HEJIO?KHOCTH, BIIOJIHE PAa3yMHO HoTpeboBarh OT cienoBanusd B FDE
COXPAHSATH HE TOJIBKO UCTUHHOCTD, HO U HEJIO?KHOCTD; TO €CTh UCIIOJIb30BATH B KAIECTBE
BBIJIEJIEHHOTO 3Ha4YeHus TOJbKO T. Kak okazasioch, OJydYeHHOe TaKUM 00Pa3oM OTHO-
IIIEHNE CJIEOBAHUS TTOPOKIAET HOBYIO JIOTHIECKYIO TEOPUI0. DTa JIOTUKA ObLIA U3y IeHa
Kancuepom? n Pusbewuo nox nassannem ETL B (Pirtz, Rivieccio 2013) (ETL — co-
kpamenue ot «Exactly True Logic» ). MoxHO ciiesiaTh ciie Iy omnuii mar u moTpeboBaTh
OT CJIEJIOBAHUS COXPAHATH BCE 3HAYEHUS, KPOME «CAMOI'O ILJIOXOT'0Y», KOUM, OUYE€BUJIHO,
SIBJISIETCS JIOXKb, TO eCTh F. D1oT mar 6Lt ciaesnan B paborax (Shramko, Zaitsev, Belikov
2019, Shramko, Zaitsev, Belikov 2017, Shramko 2019), a cooTBeTcTByIOIIast JIOTUKA 10
ayunia HazBanne NFL, uro asiserca cokpamennem ot «Non-falsity logic».

JImaua uccnenoannit anasiornaubix ETL- u NFL-Bepcuit npyrux jiormyeckux cu-
creM 6bLTa HemaBHO mpomoskeHa B pabore (Belikov, Petrukhin 2020). Ha sror pas B
KadecTBe 6A3UCHON JIOruKY ObliIa BEIOpaHa JIOTUKA Stge, OTKpbITas Joitaem B (Deutsch
1977, Deutsch 1979). Crout 3aMeTuTh, 4TO BHIOOP Stge MOTUBUPOBAH He TIPA3THBIM JIFO-
OOIBITCTBOM, & HECKOJIbKUMU BIIOJIHE COjlep:KaTeIbHbIME TpudnnaMu. [Ipexe Bcero,
Stde, kak 1 FDE, orHOCKHTCS K CeMENCTBY pe/IeBAHTHBIX JIOTWK, PA3HUIIA JIUIIb B TOM,
YTO B 9TUX JIOTUKAX PEAJN30BaHbI pa3Hble KpuTepuu pesneBantHoctu. Jloruka FDE xa-
pakTepu3yeTcst TaK Ha3biBaeMbiM VSP-kpurepuemM, coryiacHO KOTOPOMY B KOPPEKTHOM
pacCyKJICHUU TIOCHIJIKYA U 3aK/II09YeHNE UMEIOT XOTdA ObI OJTHY OOIILYIO TTPOIIO3UITMOHA b
Hyto nepemennyio, cM. (Anderson, Belnap 1975). B cBoio ouepeb, Sgqe XapaxTepusy-
ercs bosiee cubabIM PP-kpurepuem, coryiacHo KOTOPOMY B KOPPEKTHOM PACCYKJICHIU

SHa MomeHT Hamucanus ynomsHyToi crathu Kamncuep nocun damvummro [Tt
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BCe IIPOITO3UITMOHAIbHBIE TTIEPEMEHHbIE U3 3aKII0YeHUs JOIKHBI BKJIIOYATHCA B MHOYKE-
CTBO TIPOIO3UIMOHAIBHBIX [IEPEMEHHBIX, BXOJAIUX B mochuiku, cM. (Ferguson 2017).
[IosTomy BOmpoc o Tom, kKakumu cBoiictBamu obsagaior ETL- u NFL-sepcun pas-
JIMYHBIX IO CBOEMY HAyXy PEJIEBAHTHBIX JIOTMK IIPEICTABJISET CYIIECTBEHHBII MHTEPEC.
Kpome Toro, HecMoTps Ha CTOJIb CYIIECTBEHHYIO PA3HUILy MKy Stge 1 FDE, onu 0b6e
OCHOBaHBI Ha YETBIPEX3HAYHON CEMAaHTUKE C OJIMHAKOBOM MHTEPIIpETAIINEil UCTUHHOCT-
HBIX 3HadeHuit. TakuM obOpa3om, omucaHHas Bbille MeTomosiorud noaydernus ETL- u
NFL-Bepcuit FDE mokeT ObITH HAPSIMYIO ITEepEHeCceHa Ha CIIydail Stge.

OTuanTeIbHON 9epTOit Sgqe ABJIAETCA TOT (DAKT, YTO OHA OTHOCHUTCS K KJIACCY TaK
Ha3bIBAEMbIX UH(MEKITMOHHBIX JIOTUK, TO €CTh JIOTUK, 9bd MATPUIHbIE CEMaHTUKH CO-
Jep2KaT nHGPEKIIMOHHOe HCTUHHOCTHOE 3HadeHue. [locmenaee o3nagaer, 910 €CJIM HEKO-
TOpOE BBbICKa3bIBaHMEe A MpUHUMaET TakKoe 3HAYeHue, TO JI000e IPYroe BhICKA3HIBAHUE
B, B koTOpOoe BxoauT A, ToxKe aBTOMATUIECKN IIPUHUMAET 3TO 3HadYeHne. B KoHTekcTe
Stde TAKUM 3HAYECHUEM siBJIsieTcd N, YTO MO3BOJIAET BBIPA3UTh 00JIee CTPOTHH OJIXO0T K
MHTEPIPEeTAIN UCTHHHOCTHO-3HAYHBIX ITPOBAJIOB.

ETL- u NFL-Bepcun JIoruku Sgge MOJIYUUTIA HA3BAHUE Set] U Spf, COOTBETCTBEH-
HO. /1 HUX OBLIM TIPEJJIOYKEHbI aJICKBATHBIE CEKBEHITUAIbHBIE UCUYUCICHUS, TTOJTyIeH
pe3yabTaT 0 XapaKTepU3allud OTHOIIEHUS JIOTUIECKOTO CJIeJOBAHUsA, & TaK»Ke U3y IeHbI
pasjMYHble UMIUTHKATHBHBIE pacimpenus (6osee moapobuno cm. (Belikov, Petrukhin
2020)). Sameuy, 9T0 Set U Spa BeTpeuatorcs B padore (Szmuc 2016) mox obosHaue-
MU Ly, u Lyy. Kpome Toro, soruka Sey He3aBuCHMO BOo3HHKaeT B pabore (Priest
2019), e ona He 06O3HAYEHA HUKAKHUM CIIEIUATBLHBIM 0OPa30M.

B paborax (Szmuc 2016, Szmuc 2019) IIImyn npemioxkui joruky dSgqe, KOTOpast
SIBJISIETCS ABOMCTBEHHOM 110 OTHOIIEHUIO K Stqe. JIBONCTBEHHOCTD 3aKJIIOUAETCA B TOM,
9TO POJib MH(MDEKIIMOHHOrO 3HaYeHnsI B dSgqe BBINIOHsIET 3HaUeHne B. Bosuukaer ecre-
crBernbIit Bopoc: KakoBbl ETL- 1 NFL-Bepcun jioruku dSgge? OTBeT Ha 3TOT BOIIPOC
110 KpaitHeit Mepe JII0OOIBITHBIN, 1 OH MOXKET OBITh 3aPUKCUPOBAH B BUJIE CJIELYIOIIETO
Te3uca.

Tesuc. ETL- u NFL-Bepcun joruk dSgqe U Sgge — 9TO OJHU U T€ K€ JIOTUKHU.

OB60OCHOBAHUIO UCTUHHOCTU ITOTO TE3WMCA U MOCBSINEHA MOS 3aMETKA.

s madaJsia MHE MOTpedyeTcd BBECTU PsJl TEXHUYECKUX ompejiesieHuii. Bee uccire-
JlyeMble 371eCh JIOTUKI OCHOBAaHBI Ha CTAHJIAPTHO-OIIPEIEITEMOM TPOMO3UITNOHATHEHOM
si3bike L, comepkaiem cBszku {A, V, ~}. Tlorsarue dbopmyiist crargapTao. MHOKECTBO
MIPOIIO3UITMOHAJILHBIX ITIepeMeHHbIX 3bIKa [ obo3nadaercs depes P, a MHOXKeCTBO Bcex
dopmyna gepes F. CobecrBeHHO, TIOM, A02UK0T 1 OyIy MOHUMATH YIIOPSIOYEHHYIO Hapy
(L,F), rme L — 910 onucaHHbIi BbIIe TPOMO3UIMOHAIBHBIN SI3bIK, 8 F — 9T0 HEKOTO-
pOe OTHOIIIEHUE CJIEJIOBaHUS, C(OOPMYIUPOBAHHOE B KOHTEKCTE HEKOTOPOU CEMAHTHUKU.
Takum oOpa3oM, /IS TOKA3aTeJIHCTBA UICTUHHOCTH yTBEPKIAEMOT0 MHO Te3nca 10CTa-
TOYHO JIOKA3aTh 9KBUBAJEHTHOCTH COOTBETCTBYIOIINX OTHOIIEHU ciaenoBanus. VTax,
nepeiijzieM K pOPMYJIUPOBKE MATPUIHBIX ceMaHTHK. [locKoIbKY it 11esieit Moeit pabo-
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THI MHTEPIIPeTAIs UCTUHHOCTHBLIX 3HAYCHUI He CyIIeCTBeHHA, g Oyly MCIOJIb30BATh
JUIst HUX abCcTpakTHBIe 0003HAaUeHusl, & uMeHHO: {1,a,b,0}.

Onpenenenune 1. Hnperxyuonnot b-mampuuet s3pika L HA3bIBAEM YIOPSIOYCHHYO

tpoiiky (V, D, O), rue:

(a) V=1{1,a,b,0};

(b) D = Dgge witnt D = Deyy wiin D = Dyg, tyie Dige = {1,2}, Dett = {1} u Dpg =
{17 a, b}§

(¢) nutst BCSIKO# N-MeCTHO# JIOTHIeCKOi CBsA3KHU ¢ si3bika L MHOKecTBO O COEPKUT CO-
OTBETCTBYIOILYIO N-MECTHYIO PYHKIHIO Op: V' — V. Oyukiun u3 O onpenesssorcs
CJIEJIYIOIIIUM 0OPa30M:

~p A /\b 1 a b O \/b 1 a b O
0|1 1/1 a b O 1/1 1 b 1
a | a ala a b O al|ll a b a
b | b b|b b b b b|b b b b
110 0Ol0 O b O 0O0l1 a b O

Ouenkot B nudeKImoHHoM b-marpuiie HazpiBaeM dyHknuo v @ F — V. koTtopas ymo-
BJIETBOPAET CJCJYIOIEMY YCJIOBUIO JJid BCAKOUA N-MECTHOUN JIOTUYECKOM CBA3KHU ¢ A3BIKA

LudA,.. LA, €€F:
v(o(Ay, ..., Ap)) = op(v(Ar), ..., v(Ay)).

Onpenenenune 2. Ungexyuonnotl a-mampuuet s3bika L Ha3bIBAEM YIOPSIOYEHHYO

tpoiiky (V, D, O), rue:

(a) V=1{1,a,b,0};

(b) D = Dgge it D = Deyy uitt D = Dyq, tiie Diqe = {1,2}, Dot = {1} 1 Dy =
{1,2,b};

(c) JIJIsI BCAKOM N-MECTHOM JIOTUIECKOI CBA3KH ¢ I3bIKa L MHOX)KecTBO (O COIEPKUT CO-
OTBETCTBYIOILYIO N-MECTHYIO (DYHKIHIO ¢,: V" — V. Oyukimn u3 O onpeaesssoTcst
CJIEJIYIOIIIUM 0OPa30M:

~a | A Ne |1 a b O Vo1l a b O
0 1 1 ]/1 a b O 1]/]1 a 1 1
a | a ala a a a ala a a a
b | Db b|b a b O b|1 a b b
1 0 0Ol0 a 0 O 0Ol1 a b O

Ouenkot B mHGEKIMOHHON a-MaTpuiie Ha3biBaeM GyHKImO w : F — V| Koropas yio-
BJIETBOPAET CJICAYIONIEMY YCJIOBUIO JJISI BCAKOM 7-MECTHOM JIOTMYECKOU CBA3KU ¢ A3bIKA

LuA,.. A, CF:
w(o(Ar, ..., A)) = ou(w(Ay), ..., w(A,)).
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Bameuanue 1. Ilpeamosnaras craHgapTHOE ONpPEIe/IEHHE JTOTHYECKOIO CJIETOBAHUS,
KaK OTHOIIIEHWS, COXPAHSIONIEr0 BbIJACTEHHBIE 3HAYCHUSA, MOXKHO OIPEJIE/IUTh CJIETY IO
e MaTPUIbl: HHPEKIIMOHHAS D-MaTpPHUIla ¢ MHOXKECTBOM BBIJIEJIEHHBIX 3HaYeHUN Diqe
aZleKBaTHA JIOTHKE Sgqe (0003HaUUM 3Ty Marpuily Ms,, ), HHOEKIMOHHAS (-MATPUIA
C MHOKECTBOM BBIJeJIEHHBIX 3Ha4YeHuil Dige asekBaTHa Joruke dSgge (0003HAUMM TY
mMaTpuiyy Mags,,. ), THOEKINOHHbBIE b-MATPUIIBI ¢ MHOYKECTBAMHU BbIJICJICHHBIX 3HAYCHUIT
Deot1 v Dpg a7IeKBATHBI JIOTUKAM Seq) U Sy, COOTBETCTBEHHO (0O03HAUMUM 3TU MaTPHILBI

Kak Mg, 1 Mg _,).

W3 upegpiayiiero 3aMmedanus siCHO, 9TO JiBe MH(MEKITMOHHBIE a-MATPHUIIHI OCTAJIUCH
HE YIOMSHYTBIMHU, OJIHA C MHOXKECTBOM BBIJIEJIEHHBIX 3HAYeHUN Deyp, a apyras ¢ Dyg
(obosmatuM 9TH MaTpuibl Kak Mgs,,, 1 Mgs,,). OcHOBaHHDbIE HA HEX JIOTHKH s 000-
sHaqy Kak dSe; n dS,q. Coberrenno rosopsi, oun u sBisaoTcss ETL- u NFL-sepcusivu
Jorukd dSgge.

st ocyIecTBIeHUsT TIOC/IEAYIOMUX TOKA3ATEIbCTB MHE HY?KHO YTOUYHUTD ITOHSITHE
JIOTHIECKOTO CJIEJIOBAHUS JIJTsT KaXKI0W U3 UCCIIeyeMbIX JIOTUK.

etl

Onpenenenne 3. g Beakux ['U A C F:
o I' =g, A < nna Beskoit onenku v B Mg, eciu v(A) = 1 (s Beskoit A € I),
to v(B) = 1 (s HekoTopoit B € A);
o I' =45, A < 114 Besikoit onenkn w B Mags,,, eciu v(A) = 1 (s Beaxoit A € T),
to w(B) =1 (ms mvexoropoit B € A);
o I' =5, A & s Beskoit onenku v B Mg, ecimm v(A) € {1,a,b} (mas Beakoit
Ael), rowv(B) € {1,a,b} (ausa mekoropoit B € A);
o I' =45, A & muia Beskoit oneHkn w B Mas, , ecimn w(A) € {1,a,b} (11s Beskoit
AeTl), row(B) € {1,a,b} (ansa wekoropoit B € A).

Ecau qucto Bu3yaabHO UCKJIIOYATD NHMEKITMOHHBIE 3HAYCHUS U3 TTPUBEJICHHBIX BbI-
e TabJIMI, TO CTAHOBUTCHA OYEBHUIHO, YTO PE3YJIbTUPYIOIIE TaOJIHUIIBI TOTPOCTY COB-
MajIyT CO CTaHIAPTHBIMU TaOJIUIAME JIJIsT MHOTUX TPEX3HAYHBIX JIOTHK.

~p A /\b 1 a 0 \/b 1

0 1 1 1 a ... O 1 1 1 ... 1
a a a a a ... O a 1 a ... a
1 0 0 0 0 0 0 1 a 0
~a Na 1 b 0 Ve 1 0
0 1 1 b 0 1 1 1
b b b b b 0 b 1 b b
1 0 0 0 0 0 0 1 b 0
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A ecnn mpoBecTH Ty Ke MPOIEIYPY C MHOXKECTBAMHU BBIJIEJEHHBIX 3HAYEHU, TO CO-
OTBETCTBYIOIIHAE «OUPDAHUIEHUAY Setp U dSe¢ COBHAIYT € CHJIBHON Jiorukoit Kiumxn
K3 (Kleene 1952), B T0 Bpemsi Kak «orpaHudeHus’» Spg U dS,a COBHAJIYT C JIOTH-
koit I[Ipucra LP (Priest 1979). Anasoruanoe HabIIIOIEHNE JIEKUT B OCHOBE IMTOHSITHS
«HMEKIMOHHOTO aHagoray, npearoxkenaoro B (Belikov, Petrukhin 2020). 9ror dakr
MTO/ICKA3bIBACT CTPATETHIO JIOKA3ATEIbCTBA SKBUBAJIEHTHOCTH MEXKTy HHTEPECYOMIMU
MeHs JIoTuKaMu. VIHTyuTuBHO, ujiess COCTOUT B TOM, YTO WHQEKIIMOHHOE 3HAYCHUE U3
OJTHOM CEMAHTUKHU CTAaBUTCS B COOTBETCTBUE WHQEKIIMOHHOMY 3HAYEHUIO W3 JIPYTOH,
OCTaBJISASI TIPXA 9TOM HEMH(DEKIIMOHHbIE 3HAUEHN HEMH(MEKIIMOHHBIMH.

Onpenenenne 4. Ilycrs Sy € {Set1, Sna}. st Besikoii onenku v B Mg, onpejeanm
COOTBETCTBYIONIYIO €ff OIeHKY w B Mys,, YAOBIETBOPSIONLYIO CIEYIOMINUM yCIOBUAIM
(ms Besikoit p € P):

vip)=1ewp) =1, v(p) =
v(p) =b & w(p) = a,

Ananormanoe onpenenenue dpopmyaupyercs st dSeq 1 dSpg.

Onpenenienne 5. Ilycrs Sy € {Setr, Sna}. it Beskoii onenkn w B Mgs, onpezenm
COOTBETCTBYIOILYIO € OeHKy v B Mg, Y/IOBJIETBOPSIONLYIO CJIEIYIONAM YCJIOBAAM
(mst Besikoit p € P):

1< w(p) = < u(p) =Db
b < v(p)

w(p) = 1, a )
a, w(p) =0« v(p) = 0.

w(p)

Terreps HEOOXOIMMO TOKa3aTh, YTO YCJAOBUA, 3a(PUKCUPOBAHHBIE B OIPE/IETICHUSIX @
u E, BBITIOJIHAIOTCS JIJIST JTIOOBIX BUIOB (POPMYJT A3BIKA L.

JIemma 1. Ilyctb Sy € {Set1, Sna}. st Besikoii onenku v B Mg, CyIecTByeT Takasi
oreHka w B Mgs, , uro mys Beskoir A € F BepHo ciiemyroree:

(a) v(A) =1 < w(A) =1, (b) v(A) =a< w(A) =b,
(c) v(A) =b < w(A) = a, (d) v(A) =0 < w(A) =0.

Jloxazameavcmeo. Paccmorpum caydait Sy = Set). JlokazaTeabcTBO BeIeTcst WH LY KITH-
eit o moctpoenuto popmyasl A. Basucusrit ciryuaii, korma A € P, umeer mecto B cuity
onpesesenus [, VIHIyKTUBHOE JOIYIIEHHE: TIyCTh YTBEPKICHIE JIEMMbI CIPABEIIHBO
Ji71sT (DOPMYJI C 9UCJIOM CBSI30K MEHbINE, YeM S, IJle § — UHCJIO CBSI30K B PAcCMaTPHBa-
eMoit hopmyie.

[Iycts A = ~B: (a) v(~B) = 1 < v(B) = 0 (onpenenenne ~y) < w(B) = 0 (un-
JyKTHBHOE Jonyienne) < w(~B) = 1 (onpenesnenune ~,). (b) v(~B) =a < v(B) =a
(ompenenenue ~y) < w(B) = b (uaaykrusBHOE Monyiienue) < w(~B) = b (oupesese-
Hie ~,). (¢) v(~B) = b < v(B) = b (oupegenenne ~;,) < w(B) = a (uHILYKTHBHOE

6 Jloruko-dumocoderne mrymum. Tom 18 (Ne 1), 2020



JIOTUKA CEI'O/[HA

nonyienne) < w(~B) = a (oupenenenue ~,). (d) v(~B) = 0 < v(B) = 1 (omupe-
,ZLeJ')[eHI/Ie ~p) < w(B) = 1 (upaykruBHOe jpomyinenue) < w(~B) = 0 (oupesenenue

I[Tycte A = BAC: (a) v(BAC) =1« v(B) =1uv(C) =1 (onpenenenue Ayp)
< w(B) =1unw(C) =1 (uuaykrusnoe gonyienune) < w(B A C) = 1 (onpeaesenne
Na). ) v(BAC) =a < [v(B) =1unv(C) =a] wm [v(B) =aunvC) = al um
[v(B) = auv(C) = 1] (oupenenerne Ap) < [w(B) =1 u w(C) =Db] wm [w(B) =bu
w(C) = b|] wmu [w(B) =b n w(C) = 1] (unaykTuBHOE HomyineHue) < w(B A C) =b
(ompenesierne A,). (¢) v(BAC) = b < v(B) = b wmn v(C) = b (onpeznenenue Ap)
< w(B) = anm w( ) = a (uamykTuBHOE Jomyiienue) < w(B A C) = a (oupezenenue
Na)- (d) v(BAC) =0< [v(B) =1unv(C) = 0] umu [v(B) = anv(C) = 0] wu [v(B) = 0
u v(C) = 0] wm [v (B) =0uv(C)=1] nwm [v(B) =0 u v(C) = a|] (onpenenenune Ay)
< [w(B) =1uw(C) =0] wm [w(B) =buw(C)=0] wm [wB) =0uw(lC) =0
wm (w(B) =0 u w(C) = 1] nwm [w(B) = 0 u w(C) = b| (MHAYKTUBHOE OIYIIECHNE)
< w(B A C) =0 (ompenenenue A,).

I[Iyctrb A=BVC: (a) v(BVC)=1<[wB)=1uv(C) =1 wm v(B) =1u
v(C) = a] wm [v(B) =1 uv(C) =0 wm [v(B) =aunv(C) =1 wm [v(B) =0u
v(C) = 1] (oupenenenune Vy) < [w(B) =1 n w(C) = 1] wm [w(B) =1 u w(C) = b
wm (w(B) =1 u w(C) = 0] nm [w(B):wa(C)—l] nwm (w(B) =0 u w(C) = 1]
(namykTHBHOE momyinenue) < w(B V C) = 1 (onpenenenue V,). (b) v(BV () = a <
[W(B) = aunv(C) = a] wm [v(B) = aunv(C) =0 wm [v(B) =0 uv(C) = a
(oupenenenue V,) < [w(B) = b u w(C) = b] wm [w(B) = b n w(C) = 0] wim
[w(B) = 0 u w(C) = b| (uaaykrusaoe gomnyuienue) < w(B V C') = b (onpemuesnenne
Vy). (¢) v(BVC) =b < v(B) =b wm v(C) = b (onpenenenne V,) < w(B) = a
wm w(C) = a (npgykruBHOe jomymenne) < w(B V () = a (oupenenenne V,). (d)
v(BVC)=0<%< vB)=0uuvC) =0 (onpenenernne V;) < w(B) = 0 u w(C) = 0
(naykTuBHOE Jomyienue) < w(B V C') = 0 (onpenenenne V).

Cay4ait Sy = Spa J0Ka3bIBAETCsT UIEHTUIHO. O

JIemma 2. Ilyctb Sy € {Set1, Sna}- Torma mis Besikoii onenku w B Mgs, CyIecTByeT
Takas oneHka v B Mg, , uTo /g Beskoit A € F Bepro ciemyiorree:

(a) w(A) =1 v(A) =1, (b) w(A) =a< v(A) =b,
(c) w(A) =b < v(A) =a, (d) w(A) =0« v(A) =0.

Jloxaszamenvcmeo. AHaIOrM4HO JeMMe EI, HCIIOJIb3Yd OIPEeesIeHUs E, E u . O

Teopema 1. Jlxa Beakux I' U A C F Bepno, uro I' Fg_,, A < I' Fgg,, A.

etl

oxaszameavcmeo. Homyctum, ato I' Fg ., A n I' Has,,, A. T Fas,,, A, 1o onpeneie-
amio B, Biieuer, uro cymecrByer onenka w B Mgg,,, Takas, uro w(A) = 1 (mus Beskoi
Ael)nuw(B) # 1 (nua seakoit B € A). Badbukcupyem orenky w' B Mgs,,,, Ipn
koTopoit w'(A) = 1 (mnsa Begkoit A € T'), mw w'(B) # 1 (maa Beaxoit B € A). 13
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STOTO0, MCIOMB3ys TeMMy B, momydaem, aTo cymecryer omenka v B Mg, Takas, 4TO
v(A) =1 (s Besikoit A € ') u v(B) # 1 (nuia Besikoit B € A). Ho Torga, ucnosnb3ys
ounpegesierne [, Mbl noiayudaeMm I' Fg_,, A. IIporusopeune. Homycrum, uro I' Hg , A.
13 5TOr0, 10 ONMpEIEeIEHHTO [, CIeIyer, 4To CymecTByeT onenKa v B Mg, Takas, 9To
v(A) =1 (nya Besikoit A € I') mw v(B) # 1 (s Besikoit B € A). 3adukcupyem OIeHKY
v' B marpune Msg,,,, npu Koropoit v'(A) = 1 (maa Beskoit A € T') u '(B) # 1 (s
Besikoit B € A). Mcnombayst ey [ll, mosyaaenm, 4ro cymecTsyeT oeHKa w B MATPHIIE
Mas,,, Takas, ato w(A) = 1 (s Besakoit A € I') m w(B) # 1 (mg Beskoit B € A). 13
TIOCJIEJTHETO, 110 ONPEJIeIEHUIO E, Mbl tostydaeM ' Fgs ,, A. Takum obpasom, npuMensis
KOHTPAITO3UIINIO, TIPUXOINM K YKEJIAeMOMY Pe3yJIbTarTy. O

Teopema 2. JIna Beakux I'U A C F Bepno, uro I'Fg , A & I' Fgg 4 A.

Hoxazameavcmso. Homycrum, ato I' Fg , A u 1 Has, , A. U3 I' Fas 4 A, 10 onpege-
nermio [, momydaem, uro cymecrByer onenka w B Mg, Takas, aro w(A) € {1,a,b}
(nst Besiwoit A € I') m w(B) € {1,2,b} (mus Besxoit B € A). 3adukcupyem onesky w'’
B Mas, 4, ipu Kotopoit w'(A) € {1,a,b} (musa Besxoit A € I') uw w'(B) € {1,a,b} (ansa
Besikoit B € A). 113 sToro, ucnosb3yst geMmy P, mosrydaeM, 9TO CyIIEeCTBYET OIEHKA U B
marpure Mg, Takas, 9410 v(A) € {1,a,b} (s Bearoit A € I') nuv(B) & {1,a,b} (ma
Besikoit B € A). Ho rorna, ucnosnb3yst onpejesenue B, Mbl nosydaem I g . A, aro
npusBoauT K nporusopeunio. Ilycrs I' g  A. W3 aroro, o onpenenennio f, ciemyer,
YTO CYIIECTBYET OIeHKa v B Marpuiie Mg . Takas, aro v(A) € {1,a,b} (misa Beskoit
AeTl)uvB) & {1,a,b} (ana Beakoit B € A). Baduxcupyem onenky v B Mg, g,
npu koropoit v'(A) € {1,a,b} (maa Beaxoit A € I') u v'(B) ¢ {1,a,b} (mra Bcsaxoi
B € A). Ucnonbsyst nemmy [ll, mosydaeM, 9To CyIIECTBYeT OIEHKa w B Mgs , Takas,
aro w(A) € {1,a,b} (mns Beskoit A € I') uw w(B) ¢ {1,a,b} (musa Besxoit B € A).
Orcrona, ucnosnb3ys onpenenenue B, Mol moiaydaeM ' Fqg . A. Hakowner, o konTparo-
BUIUH TOJIY9IaeM YKeJTaeMbliil Pe3yJIbTaT. O

Nrak, n"CTUHHOCTH MOEro Te3uca 0O0CHOBaHA ITPU ITOMOIIH TEOPEMbI m U TEOPEMbI E
Caenosarenbro, ETL- u NFL-Bepcuu joruk Sgge 1 dSgge, B CYITHOCTH, TIPEICTABIISIOT
CcOo0OIT OTHU U T€ K€ JIOTUKH.

Bostee Toro, Teopemsr 1 u 2 Bmecre ¢ Teopemamvu 4.1, 4.2, 4.3 u 4.4 u3z (Belikov,
Petrukhin 202() mo3BOJISIIOT MOJIyYUTh CJIELYIONINE PE3YJIBTATHI.

A.
CaepncrBue 2. /g seakux I'UA C F sepro, uto I' Fg A & ' Fqg 4 A.

Caencrsue 1. [na seakux ['U A C F Bepno, uro I' g, A & ' Fgs

etl

Taxkum obpazom, jioruka dSeq aJIeKBATHO (HPOPMATIUIYETCA TEM KE CAMBIM CEKBEH-
IUAJIbHBIM HCUYUCJIEHUEM, 9TO U Sei;. B cBOIO 0odepen, jiornka dS,gq ajekBaTHO dop-
MaJiu3yercst ucaucjaenueM st Syg. (POPMyIMPOBKY yIOMSIHYTBHIX MCYUCIEHUI CM. B
pabore (Belikov, Petrukhin 2020).)
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Kpowme Toro, B custy caencrsuii 2.3 u 2.4 u3 (Belikov, Petrukhin 2020) nyst dSeq; u
dS,a TakxKe BepeH pe3ysIbTaT O XapaKTEePU3AIUU OTHOIIEHUN CJIeJOBAHUS OTHOCUTE b
HO cuibHO# Joruku Knuau Kg n noruku [Ipucra LP.

Caexncrsue 3. g Beskux ['U A C F Bepuo, uro ecsm var(A) Cvar(l) u I' Fg, A,
To I i:dS A.

Caexncrsue 4. g seakux ['U A C F Bepro, aro ecsm var(I') Cvar(A) u I' Frp A,
To I ':dSnﬂ A.

etl

MO}KeT MOKa3aThCd, 9YTO IKBUBAJICHTHOCTHb YKA3aHHbIX JIOTUK ABJIAE€TCA HETraTHUB-
HBIM IIPU3HAKOM, OJTHAKO 9T0 He Tak. C cojepKaTe/IbHON TOYKU 3PEHUsT UX SKBUBAJICHT-
HOCTH O3HAYAET, 9YTO OJHU M T€ YKe JIOTUIECKUE CUCTEMbI MOT'YT OBbITH HMHTEPIIPETUPOBA-
HbI KaK B KOHTEKCTE CEMAaHTUKU ¢ MHMEKIIMOHHON TPAKTOBKON MCTUHHOCTHO-3HATHBIX
IIpOBaJIOB, TaK 1 B KOHTEKCTE€ CEMaHTHUKU C HHCbeKILHOHHOfI TpaKTOBKOﬁ IIPECBIIIEHHBIX
orenok. I[lomobHasi ceManTu4decKasi «ruOKOCTbY, CKOpee, UTpPaeT Ha PYyKY, KOTrJa JIesI0
KacaeTcsd KOHKPETHBIX IPUJIOKEHUM, HAIpUMep B 00/1acTh (DOPMAJIbHBIX TEOPUM HUC-
TUHHOCTU (O TPUIOKeHnN WH(MEKIMOHHBIX JIOIMK B 3ToM KOoHTekcre cM. (Ré, Pailos,
Szmuc 2018), st obiero o63opa mo teme cM. (Beal, Glanzberg, Ripley 2018)).

JIuteparypa

Anderson, Belnap 1975 — Anderson A. R., Belnap N. D. Entailment. The Logic of Relevance
and Necessity, Vol. 1. Princeton, NJ: Princeton University Press, 1975.

Beal, Glanzberg, Ripley 2018 — Beal J. C., Glanzberg M., Ripley D. Formal Theories of
Truth. Oxford University Press, 2018.

Belikov, Petrukhin 2020 — Belikov A., Petrukhin Y. Exactly true and non-falsity logics meet-
ing infectious ones // Journal of Applied Non-Classical Logics. 2020. Vol. 30, no. 2. P. 93—
122.

Belnap 1977a — Belnap N. D. A useful four-valued logic // Modern Uses of Multiple-Valued
Logic / ed. by J. M. Dunn, G. Epstein. Boston: Reidel Publishing Company, 1977. P. 7-37.

Belnap 1977b — Belnap N. D. How a computer should think // Contemporary Aspects of
Philosophy / ed. by G. Rule. Stocksfield: Oriel Press, 1977. P. 30-56.

Deutsch 1977 — Deutsch H. Relevant analytic entailment // The Relevance Logic Newsletter.
1977. Vol. 2, no. 1. P. 26-44.

Deutsch 1979 — Deutsch H. The completeness of S // Studia Logica. 1979. Vol. 38, no. 2.
P. 137-147.

Kleene 1952 — Kleene S. C. Introduction to metamathematics. New York; Toronto: D. Van
Nostrand Company, Inc., 1952.

Ferguson 2017 — Ferguson T. M. Meaning and proscription in formal logic. Variations on the
propositional logic of William T. Parry. Dordrecht: Springer, 2017.

Pirtz, Rivieccio 2013 — Pietz A., Rivieccio U. Nothing but the truth // Journal of Philo-
sophical Logic. 2013. Vol. 42, no. 1. P. 125-135.

Jloruko-dunocodpckue mrymuu. ISSN 2223-3954 9



Anexcandp Beauxos. Jlrobonvummuwit darxm 06 uHPEKUUOHHDIT A02UKGT

Priest 1979 — Priest G. The logic of paradox // Journal of Philosophical Logic. 1979. No. 8.
P. 219-241.

Priest 2019 — Priest G. Natural Deduction Systems for Logics in the FDE Family // New
Essays on Belnap-Dunn Logic / ed. by H. Omori, H. Wansing. Synthese Library (Studies in
Epistemology, Logic, Methodology, and Philosophy of Science), vol. 418. Cham: Springer,
2019. P. 270-292.

Ré, Pailos, Szmuc 2018 — Ré B. D., Pailos F., Szmuc D. Theories of truth based on four-
valued infectious logics // Logic Journal of IGPL. URL: https://doi.org/10.1093/
jigpal/jzy057 (accessed: September 15, 2020).

Shramko 2019 — Shramko Y. Dual-Belnap logic and anything but falsehood // Journal of
Applied Logics—IfCoLog Journal of Logics and their Applications. 2019. Vol. 6. P. 413—
433.

Shramko, Zaitsev, Belikov 2017 — Shramko Y., Zaitsev D., Belikov A. First degree entail-
ment and its relatives // Studia Logica. 2017. Vol. 105, no. 6. P. 1291-1317.

Shramko, Zaitsev, Belikov 2019 — Shramko Y., Zaitsev D., Belikov A. The FMLA-FMLA Ax-
iomatizations of the exactly true and non-falsity logics and some of their cousins // Journal
of Philosophical Logic. 2019. Vol. 48, no. 5. P. 787-808.

Szmuc 2019 — Szmuc, D. E. An Epistemic Interpretation of Paraconsistent Weak Kleene
Logic // Logic and Logical Philosophy. 2019. Vol. 28, no. 2. P. 277-330.

Szmuc 2016 — Szmuc D. E. Defining LFIs and LFUs in extensions of infectious logics //
Journal of Applied Non-Classical Logics. 2016. Vol. 26, no. 4. P. 286-314.

10 Jloruko-dumocoderne mrymum. Tom 18 (Ne 1), 2020


https://doi.org/10.1093/jigpal/jzy057
https://doi.org/10.1093/jigpal/jzy057

