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AnHoTanus. CTarhs NOCBALIEHA KJIACcCy TPEX3HAYHBIX JIOTHK, KOTOPBIE COXPAHSIIOT KaK KIACCUYECKHUE, TaK
U IPOMEKYTOUHOE 3HaueHus. KittoueBoi BKJaJ cTaTbll — MOCTPOEHUE TPEX3HAYHOU JIOTUKH C OJHUM BBbIJIE-
JIEHHBIM 3Ha4€HUEM, SKBUBAJICHTHOM 110 BBIPA3UTEIbLHBIM BO3MOXHOCTAM JIoTHKE Pac. 3ToT pe3ynbrar moiy-
YEH C MOMOIIBIO UCIIONIb30BaHNUS aJIbTEPHATUBHOTO Habopa 0a30BbIX OmepaIuii — KOHBIOHKIINH, TU3BIOHK-
MY ¥ OTPHUIIaHM, 0€3 UMITTHKAITIH, IPUCYTCTBYIONICH B cTaHaapTHOW GopMmynnpoBke oruku Pac. Takum
00pa3oM, B CTaThe MPEJIOKESH BapHAHT JIOTUKK Pac M ero mapa ¢ OJHUM BBIICJICHHBIM 3HAYEHUECM, UME-
foIye OOIUH S3BIK U TMPEACTABISIONINE CO00H pacuMpeHns KOHBIOHKTHBHO-TN3BIOHKTUBHOTO (hparMeHTa
KJIACCUYECKOM JIOTUKH C IIOMOILIBIO HEKIACCUYECKOT0 OTPULIAaHU. DOI: 10. 52119/LPHS.2024.13.41.003.
KuroueBble cj10Ba: TpeX3HAYHbBIE JIOTUKY, BBIICICHHBIC 3HAUYEHUS, ONIPEACIUMOCTD CBSI30K, TyalbHOCTh JIO-
TUYECKUX CUCTEM.
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Abstract. The paper is devoted to the class of three-valued logics that preserve both classical and inter-
mediate values. The key contribution is the construction of a three-valued logic with one designated value,
equivalent in expressive power to the logic Pac. This result is obtained by using an alternative set of prim-
itive operations—conjunction, disjunction and negation, without the implication connective present in the
standard formulation of Pac. Thus, the article proposes a variant of the logic Pac and its counterpart with one
designated value, which have a common language and represent expansions of the conjunctive-disjunctive
fragment of classical logic with a non-classical negation.

Keywords: three-valued logics, designated values, definability of connectives, duality between logical sys-
tems.

Ota cTaThsl MOCBSIIEHA KJIACCY TPEX3HAYHBIX JIOTMK, KOTOPbIE OJHOBPEMEHHO O0JalaloT ABYyMs
cBolicTBaMHU. Bo-niepBbIX, Kaxxaas (hopMyia IPUHUMAET KIacCHUYeCKOe 3HaUeHHE, KOJIb CKOPO BCEM
BXO/SIIIMM B HEE MPONO3ULMOHAIBHBIM [IEPEMEHHBIM IPUIIHCHIBAIOTCS KIACCUYECKUE 3HAYCHMUS.
Bo-BropsIx, Kaxxaas popmyiia IpUHUMAET IPOMEKYTOYHOE 3HAYEHHUE, KOJIb CKOPO BCEM BXOISIIIUM
B HEE NMPONO3UIMOHAIBHBIM IIEPEMEHHBIM IIPUITMCHIBACTCS TPOMEKYTOUHOE 3HaUeHHE. OCHOBHBIM
PE3yABTaTOM CTaTbU SBJISETCA HOBAsk TPEX3HAYHAS JIOTUKA C OHUM BBIJEJIICHHBIM 3HAaYE€HUEM, KOTO-
past o61aaeT yka3aHHBIMHU BBIIIIE CBOMCTBaMU. DTa JIOTHKA MPEICTaBIseT MHTEpeC, TaK Kak 00na-
JaeT HanOOoJbLIeH BRIPa3UTEIbHOM CHIION B CBOEM Kilacce: B HEH ompeenuma Jirodas Tpex3HauHas
JIOTHKA C OJTHUM BBIJICIICHHBIM 3HAYEHUEM, ONlepalii KOTOPOH COXPAHSIOT KaK KJIIACCHYECKHUE 3Ha-
YEeHUs, TaK U IPOMEKYTOUHOE.

B nureparype M3BECTHO HEMAJIO TAaKMX TPEX3HAYHBIX JIOTMK C OJHUM WM JIByMs BBIICICHHBIMU
3HAYEHUSIMH, YTO BCE UX OINEpPaly BBIAAKOT IPOMEXYTOUHOE 3HAYEHUE, KOI/1a 3TO 3HAYECHHE MPU-
HUMAIOT BCE MX apryMeHThbl. PacCMOTpUM HECKOIBKO TaKUX ONEPALUN U JIOTHK, B KOTOPBIX OHHU
UCIOJIb3YHOTCS.
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CUMBOJIMIECKAA JIOT'UKA
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Jloruka co cBsi3kamu {1, V1, ~} U OOHAM BBIICIEHHBIM 3HAYEHUEM — 3TO CHJIbHAs oruka K-
uu K3 [11]. AHanornynsiii HaOOp CBS30K, HO C IByMsI BHIICJICHHBIMU 3HAYCHUSMU HCIIOJIb3YETCS
B joruke Acenpo-Ilpucra LP [1, 13]. Onepatun {Ag, Vo, ~} ¢ OTHUM BBIICICHHBIM 3HAYCHHEM
cOOTBeTCTBYIOT ci1aboil noruke Kinunu K [12, p. 334]. C nByms BbIIENEHHBIMU 3HAUEHUSIMH —
napaHenpoTuBopeunBoii cnaboii noruke Kinnan PWK [6]. Onepaunu {As, V3, ~} ¢ 1Byms Bbije-
JICHHBIMU 3HAYCHUSIMH COOTBETCTBYIOT JIoruke Cobounnbckoro S; [15]. B noruke Z ucnonsiyercs
Habop onepanuii { Ay, V3, ~} 1 Ba BeieeHHBIX 3HaueHus [9]. B pabore [8] paccmarpuBaroTCst cui-
CTEMBI CO CICAYIOIIMMHU Habopamu oneparuii: { Ag, Vo, ~}, {Aa, V3, ~}, {As, Vo, ~}, {A4, V3, ~},
{N4, Vo, ~}, {Ag, Vi, ~}, {Na, Va, ~}, {A3, Va, ~}.

Cy1ecTBeHHBIN HHTEPEC MPEACTABISAET TPEX3HAUHAS JIOTHUKA C ABYMS BbIACICHHBIMU 3HAYECHUSIMH,
M3BECTHAS B JIUTEparype moj Heckonbkumu umeHamu: Pac [3], PCont [14], RM3 [2], PT° [5]. B
noruke Pac 1Ba BbI/ICICHHBIX 3HAYCHUSI, 8 HAOOP ee 6a30BbIX omnepanuii umeeT BUI { A1, Vi, ~, D},
rae D — uMImuKanus, npeioxkerras C. SIcbkoBckuM [ 10], koTopasi OTBeUaeT MpUBEICHHON HUXKE
TadJInILE.
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Kaxk nmokazan A. ABpoH [4], mocpencTBom omeparuii Pac MmoxxHO onpenennTs 00yro GyHKITHIO Ha
muoxectBe {0,1/2, 1}, koTopast coxpanser kak kiaccuueckue 3nadenus {0,1}, Tak ¥ IpoMexKyToU-
Hoe 3HaueHue 1/2. Takum oOpasom, Pac — 370 J0rHKa € IBYMs BbIICIICHHBIMH 3HAYCHHUSMH, SI3bIK
KOTOpO# 00s1agaeT HanOobIIeH BBIPa3UTEIbHOM CHIION B KJIacCe MHTEPECYIOIUX Hac cucteM. Emre
OflHa MHTEpeCHast 0COOEHHOCTH Pac cocTouT B TOM, 4TO ee pparmeHT B si3bike {A1, V1, D} coBma-
JIaeT ¢ O3UTUBHBIM ()PArMEHTOM KJIACCHUYECKON MPONO3UIIMOHAIBHOM JToruku [7].

Ha npumepax K3, LP, a taxoke K, PWK BuHO, 4TO 3a4acTyt0 TpeX3HauHBIC JIOTHKH 00pa3yIoT a-
PBIL, B KOTOPBIX Pa3JIN4arOTCs KJIACChl BBIACICHHBIX 3HAUEHUN, HO COBIIAJAI0OT BBIPA3UTEIIbHBIE BO3-
MOXKHOCTH onepanuil. B To jxe BpeMs, HaCKOJIBKO U3BECTHO aBTOPY, B JIUTEPATypEe HE BCTPEUAETCS
Pac c onHuM BblAeIeHHBIM 3HaueHueM. OHO U3 BO3MOXKHBIX OObSCHEHUH COCTOUT B TOM, YTO IIPU
€IMHCTBEHHOM BBIICJICHHOM 3Ha4Y€HUN HEBO3MOYKHO IMOCTPOUTHh TPEX3HAYHBIM BapUaHT IO3UTHB-
HOTO ()parMeHTa KJIACCHUUYECKOW JIOTUKH, €CJIM BCE ONEPALU COXPAHSIOT MPOMEXKYTOUHOE 3HAYe-
Hie. B 3TOM HeTpyaHO yOenuThest, 00paThB BHUMaHKE Ha ciaeayroumii Gakt. Eciu /2 — 1/2 = 1/
1 1 — eAMHCTBEHHOE BBIICJICHHOE 3HaUYEHHE, TO ¥ p — p.

Tem He MeHee MBI MOKEM MOCTPOUTH TPEX3HAYHYIO JIOTUKY C OIHHUM BBIIEJICHHBIM 3HAYECHHEM,
COBIAJAIOUIYIO TIO BBIPA3UTEIBHBIM BO3MOXKHOCTAM ¢ Pac, eciin oTkaxkemcst oT uMrmkauuu. s
3TOro 0cTaTouHO HAabopa {A1, V3, ~}, IOCKOIBKY BBIIOIHSIIOTCS CIEAYIOIINE TOXKICCTBA:
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* zViy = ~(~T Ay

cxDy=r~(x A ~y) A ((xV3y) Vi (~z V3y)).

Opnaxo B mapax Ks, LP u KY, PWK Bce J1oruku uMeIOT OJIMH U TOT K€ fA3BIK, B TO BpeMs Kak
Pac comepKUT UMILTHKAIIUIO, KOTOPasi OTCYTCTBYET B Habope {1, V3, ~}. UT0OBI BOCCTAHOBHUTH
CUMMETPHUIO MEXAY COOTBETCTBYIOIIUMHU JIOTUKAMH C OJHUM U JIByMs BBIJICICHHBIMH 3HAYEHUS-
MU, TTIOCTPOUM SI3BIKOBOHM BapuaHT Pac 6e3 nMmrutnkamuu. [[js 3Toro 70CTarouHo paccMOTPETh Ha-
6op {As3, V1, ~}. DKBUBAJIEHTHOCTH BHIPA3UTENBHBIX BO3MOKHOCTEH { A3, V1, ~} 1 {A1, V1, ~, D}
MOITBEPKAAIOT TOXK/IECTBA, IPUBEICHHBIC HIKE.

s TN\ Yy = r~(~xVq~Yy);

* T V3y = ~(~a Ay ).

Takum 006pa3oM, MBI MTOTYYHIIM BapuaHT Pac 1 ero mapy ¢ OlHUM BBIJICJICHHBIM 3HAaYCHHEM, UME-
fo1ue o0mui s3bIK. [IpuueM 06e MOCTPOCHHBIC JTOTUKH MPEACTABISIIOT COO0H pacIupeHUs] KOHb-
IOHKTHBHO-/TU3bIOHKTHBHOTO ()parMeHTa KJIIACCUIECKOH JIOTUKH ITOCPEICTBOM HEKIIACCHUECKOTO OT-
pHULIAHHUSA.
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