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FOpwuii BacuibeBu4
MBJIEB
(21.12.1936-07.07.2024)

7 mionsa 2024 1. ymres 3 KU3HU BBIJIAIONIAICH OT€YECTBEHHBIN yYEHBIH-JIOTUK, 3aCIIy-
keHHbIil ipodeccop MI'Y um. M.B. JlomonocoBa, j10KTOp (brstocopckux HayK, Mpo-
deccop FOpmit Bacunbesua Usiies.

FO.B. Usnes pomuncs 21 nexabpst 1936 1. B cesre Bepxue-Cnacckoe TamboBcKoit 00-
sactu. ITocste okoOHIaHUS 2KEJIE3HOJOPOKHOTO TEXHIKYMA, B TE€IEHUE PsIZa JIET padoTas
B cucreme Munncrepcrsa myTeit coobriennss CCCP. B 1965 r. 3akonwmn dburocodcknit
dakynsrer MI'Y nv. M.B. JlomonocOBa, mociie 4ero mperojgaBajl JIOTUKY B BBICIIHX
yuebnbix 3aBegenusx MBJI CCCP, B rom uncie B Akagemun MBJI. B 1972 r. FOpuii
BacunbeBud 3amuTiit quccepTaiiuio Ha COMCKAHNE YIeHON CTeleHn KaHauaara, (huio-
codckux HayK 1m0 Teme «Jlormka HOpM», B 1986 I. — JOKTOPCKYIO IMCCEPTAIMIO 10
teme «CojieprkaresibHast CEMAHTHKA MOJIAJIBHOM JIOTHKH».

C 1978 r. paboras Ha Kadeape joruku dpunocodcekoro dpakysibrera MI'Y B mosmk-
HOCTH JorieHTa, ¢ 1987 r. — mpodpeccopa, ¢ 1982 mo 2002 r. siBJIsJICS 3aBEILyIOIIIM
kadempoit joruku. KO.B. Uejes 611 ymocroen JIoMOHOCOBCKOIM TpeMun 3a IeIarori-
9eCKYIO JeATeTbHOCTD, & TaKKe IOUYEeTHOTO 3BAHNS «3aC/IyKEeHHBI PAOOTHUK BBICIITEH
mKOJIbI PO,

FO.B. IBJieB siBiisieTcst aBTOPOM Psijia, PYyHIAMEHTAJIBHBIX YIEOHIUKOB 10 JIOTHKE U
TEOpUHU apryMeHTallnd, pa3paboTal U duTajl o0IIHe KypPChl 10 JIOTHKE JJjIsl CTYIEHTOB
dur10codCKOro U IOPUINIECKOTO (DAKYIHTETOB, a TaKyKe OPUTMHAJBHBIE CIIEIKYPCHI,
MIOCBSITEHHBIE AKTYAJIBHBIM IIPOOIEMaM MOJAJIBHON JIOTHKH.

IO.B. Usner siBisiercst ocHOBATEIEM TPUHIUIUAIBLHO HOBOI CTpaTeruu MOCTPO-
eHUsl CEMAHTUK MOJAJbHBIX CHUCTEM, IIPU KOTOPOH CMBICT (PaKTUIECKUX MOJIAIBHO-
CTell NCTOJIKOBBLIBAETCSI IPpU IIOMOIIU TaK Ha3blIBa€MbIX KBBBI/IbeHKL[I/Iﬁ (KBaSI/Il\’IanI/IL[),
& CMBICJI JIOTHYECKUX MOJQJIBHOCTEH — IIPH MOMOIIM KOHEUHBIX (OTHOCHUTEIBHO) Orpa-
HUYEeHHBIX MHOXKECTB ommcanuii cocrosamii. Psin BeiasunyTeix FO.B. VBieBbivm umeit
oy ans1 6e3yCJIOBHOE MIPU3HAHNE MUPOBOIO HAYYIHOTO COODINECTBA U SABJISIETCS OIHOM
W3 «TOYEK POCTa» COBPEMEHHO# (PMI0CcOMCKON TOTHKM.

T'ny6okuit mpodeccrnonaan3M, UCKIIOUUTENbHAS JTUIHAS TTOPIIOIHOCTD U JT00PO-
xKejarebHOCTh 3aBoeBasin HO.B. VBjieBy mcKpeHHIO0 JII0OOBb U yBaKeHHE B Cpelle
KOJLJIET U YIE€HUKOB.

Hpysbs, komteru u yaennknu FO.B. VBieBa coxpaHsaT moiarymo u g00pyoo maMsiTh
O HEM.

Koaneau u YUYEHUKU



JInnuga AsiekceeBHa
YATPOBA
(12.07.1956-05.09.2024)

5 cenrsiopst 2024 1. CKOpOMOCTHXKHO yruia u3 Ku3nu Jlumusa Astekceesna Yarposa,
KaHInIaT (PU3NKO-MaTEMATUIECKUX HAYK, JIOIEHT, U3BECTHAS CBOUMH HAYYHBIMU pe-
3yJIbTaTaMH B 00JIACTH MaTeMaTUIeCKON JIOTUKH.

Jlnyus AjtekceeBHa pojusiach B ceMbe u3BecTHOro reodpusuka A.B. Bosorosa, cHa-
qaja xuia B Bamkupuu, B ropoge OKTsOpbCKOM, a 3aTeM BMECTE C CEMbEl Imepeexasia
B ropox, Kasmunn (aerae TBeps). B mkose ona okasaiach B OJJHOM Kiacce ¢ AJIEKCaH-
npoMm BacuiabeBudem YarposbiM, 3aTeM y4uuiaach ¢ HUM BMecTe B KasmuuumckoM rocy-
JIAPCTBEHHOM YHUBEDPCUTETE W BBINLIA 33 HEro 3aMy:k. Fe Hacrosiiee nmst — Jluust.
Ho apysbs 3naim ee kak JIwito, a cTymeHTsl U KOJuiern — Kak JIuauio AjiekceeBHy.

C nmercrea Jlumus AnekceeBHa MeuTasia 3aHUMATHCA OAJIETOM, HO 9TO HE CJIOKU-
sgock. Tem He MeHee OTHAXKIBI €l TOBEJIOCH yIACTBOBATH B CbeMKax duiabma «Dy-
3Tey, I7e IVIABHYIO POJIb ChIrpaJia u3BecTHas bajepuna Exkarepuna Makcunmosa. JInmns
AJtekceeBHa TIOSIBJISIETCS C Hell B KaJipe Ha 15 cekyHJ| B KoHIle 17-if MUHYTBI (bujibMa.

Toopst o JIuyimu AjtekceeBHe, TpymHO He cka3aThb 00 Ajexcanjpe Bacuibepude
Yarpose, TOCKOJIBKY JJIsi Ipy3eil OHu ObLIN KaK eauHoe 1esoe, Jluis-u-Carra, HO HU-
Kak He mopo3ub. OHu 00a ObLIM OE3MEPHO TAJAHTIUBBIMU, JOOPBIMHU, OTKPBITHIMHA,
meapbivy, JgyauctbivMu jiogabMu. B KT (abte TBIY) onn yuwiucs y A.B. Tiagkoro
n M.U. Kanosuua. Okonuus KI'Y, ocrammcs Tam paboraTh, MPOYNTAIA MHOTO HHTE-
PECHBIX KYPCOB I10 JIOTUKE U TEOPHUH AJI'OPUTMOB, U B PACIIBETE UX TBOPUYECKON YKU3HU
CTY/IEHTBI OBbLIA «OYarpPOBaHbI» JIOTHKOIA.

B 1989 r. JImmmsa Asnekceesna sammruia guccepramuio «O mpobieMe omnpeaesn-
MOCTH TIPOTIO3UIIUOHAIBHBIX (POPMYJT HHTYHAIMOHUCTCKOMN JIOTUKH (DOPMYIAMU KJIACCH-
9eCKOl JIOTHKM TepBOro mopsijikay. OCHOBHOM pe3yJsIbTaT JUCCEPTAINN OIyDJINKOBAH
B 1991 r. B “Journal of Symbolic Logic” n u3Becren ceituac kak Teopema Jarposoii.
Jlunus AstekceeBHa JI0Ka3ajia aJrOPUTMUYECKYIO HEPa3PeIInMOCTb KJIOYEBBIX IPO-
6s1eM Teopun cooTBeTCTBUs, Bo3HUKINEH B 1970-e rr. PakTruecku ee pe3ybTaThbl Ha-
MHOTO IJIy02Ke; OHU M3JI0ZKEHBI JIJTsT IMMPOKOr0 KPyTa JIOTMKOB B UX COBMECTHOM ¢ AJtek-
carapoMm BacunbeBudeM cTaThe, BhIme et B «Jlormueckux uccaemoBanusxy B 2007 1.
Jlnust AjiekceeBHa BBICTyHAJIA C JIOKJaagamu B Bosrapun, dnonuu, Humepsangax,
DpaHIUK U SIBJISIETCS aBTOPOM 00Jiee JIBa AT HAYIHBIX IIyOJIMKaIuii B 06J1acTu MO-
JaJIbHOM U MHTYUIIMOHUCTCKON JIOTUKU.

Ceernas naMsTh 0 JIluun AJtlekceeBHE OCTAHETCS B HAIIMX CEPJIIAX.

H. Topbyros, M. Baxapvsawes, O. 3axapvawesa, A. Mypasuyrud, C. Odunyos,
B. Puwibaxos, M. Pvibaros, C. Conrosvés, M. Cnusarosckut, A. [Tumxun, B. [Hlexmmar
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B.11. MAPKUH

AHa/IMTNKO-TabJINYHOE MCYNCJIEHNE,
aJIeKBaTHOE JIOTUKE CYXKJIEHUIl CYyIIeCTBOBAHUS

Baagnmup Uabua MapkuxH

MI'Y um. M.B. Jlomonocoga.

Poccuitickas @eneparust, 119991, r. Mocksa, JlomonocoBckwmit np-t, a. 27, kopir. 4.
E-mail: markin@philos.msu.ru

Ansoraums: B |Mapkun, 2021| 6buta mocrpoena Jioruueckasi TeOpusi, IIpeHA3HAYEHHAs!
ISl aHAJIN3a, PACCYKJIEHU, MOCBUIKAMU WM 3aKJ/IFOYEHUSIMUA KOTOPBIX SIBJISTFOTCS CY2KIEHUSI
CYIIECTBOBaHUs U UX OysIeBbl KOMOUHAIIMU. B ee s3bIKe COIepKUTCS HEOIPEIeIEHHO-MECTHAS
KOHCTAHTA CYIIECTBOBAHUSI, IPOCTHIE (DOPMYJIBI 06PA3YIOTCSI COUJIEHEHNEM STONH KOHCTAHTBI C
IPOM3BOJILHON KOHETHOMH TIOC/IEIOBATEIHLHOCTBIO OOIUX TEPMUHOB — MOJIOXKUTEIBHBIX (IIPO-
CTBIX) ¥ OTPUIATEJILHBIX, CIOKHBIE (GPOPMYIIBI 0GPA3YIOTCSI C IOMOIIBIO TPOIO3UIMOHAILHBIX
cBs30K. Jlj1s1 9TOro0 sI3bIKa ObLIM CHOPMYJIMPOBAHBI €CTECTBEHHAs CEMAHTUKA U aJeKBATHOE
eif aKCHOMAaTHYEeCKOe HCYUCIeHue. B maHHOU paboTe mpemiaraercst aHAJIUTUKO-TAOTUIHBIM
BAPUAHT WCYUMUCJIEHUS CYXKICHWI CyIIEeCTBOBAHUS: IIOCTYJUPYIOTCH MPABUJIA DPEIYKIMUA JIJIst
dOpMyJI ¢ KOHCTAHTOMN CYILIECTBOBAHUS M UX OTPUIIAHWI, BBOIUTCS IOHSTUE aHAJINTHIECKOMN
TabJIUIBI KaK MMOCTIE0BATETLHOCTY KOH(MUTY PaInii, (DOPMYIUPYIOTCST KPUTEPUH 3aMKHYTOCTH
Tabiunpl. Popmysna A jgokaszyeMa B JAHHOM UCYUCJIEHUU, €CJIU U TOJIBKO €CJIU CYyIIeCTBYEeT
3aMKHyTasl aHaJIUTHYecKas Tabiuia, mepBoil KoHMUrypanreil KOTOpOil SIBJISETCs] CEMENCTBO
{{—A}}. Joka3biBalorcst METATEOPEMBL O KOPPEKTHOCTH U HOJHOTE JAHHOTO UCUHUCJICHUS OT-
HOCHUTEJIbHO CEMAHTHIECKU [TOCTPOEHHON JIOTUKU CYXKJIEHUI cyIiecTBoBaHus. [Ipesiaraercs
[pole/lypa, HO3BOJIANAasd 3(PPEKTUBHO pemaTh BOIPOC O JOKA3yeMOCTH WJIA HEIJ0Ka3yeMo-
cTu npousBobHON hopmysbl A. OcOBEHHOCTH TOi IPOIEyPhl COCTOUT B CJIEAYIONEM. Bbi-
JeJIsIeTCsl CHUCOK T IIOJIOXKUTEIbHBIX TEPMUHOB, COJIEPXKAIIUI BCe Takue TepMuHbl P, yro P
win P’ (orpunaresnsublit TepMuH, npoTuBopedamuit P) Bxonar B coctas A. B cocTtas mocaie-
Hell KOHQMUTYpAIUU BXOAAT TOJBKO MHOXKECTBA, IJIEMEHTAMU KOTOPBIX SIBJISIFOTCS aTOMap-
Hble HOPMYJIBI U UX OTPHUIAHUSI, IPUYEM ITOCJIEIOBATEIBLHOCTh TEPMUHOB TIOCJE KOHCTAHTHI
cymecTBoBanusA cofepxkut P wim P’ jys moboro P us 7. JlokasbIBaeTcss MeTaTeopeMa O
Pa3pEIINMOCTH AHAJTUTUKO-TAOTMIHOTO UCUYUC/IEHUS CyKIEHUN CYyIIeCTBOBAHUSI.

KiroudeBrnle ciioBa: CyKIeHUsI CYIECTBOBAHUsI, AaTPUOYTUBHbBIE CY?KJIEHUsI, CUJIJIOTUCTUKA,
JIOTUYEeCKOe MCUMCJICHNUE, CEMAHTHUKA, IIOI'DY>KaIoIasl Olepaliysl

s nuruposanusi: Mapkxun B.J. AHanmuTUKO-TabIUIHOE UCYUCTIEHUE, aJIEKBATHOE JIOTHU-
Ke cyKneHunii cymecrsoBanusi // Jlormueckue nccinenosanusi / Logical Investigations. 2024.
T. 30. Ne 2. C. 11-22. DOI: 10.21146/2074-1472-2024-30-2-11-22

© Mapkun B.I., 2024
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12 B.U. Mapkun

1. BBenenue

B |[Mapkun, 2021| 6bl1a 1ocTpoeHa JIOruuecKasi Teopust, peIHa3HaYeHHAas!
JJI aHAJIN3a PACCYKIEHUN, TOChUIKAMU U 3aKJIIOUEHUSIMI KOTOPBIX ABJISIIOTCS
CyKJIeHUsI CYNIEeCTBOBAHUS U uX OyneBbl kKombunanuu. [lomx cyorcdernuem cyuwe-
CMBOBAHUA TTOHUMAETCS [IPOCTOE CYKICHUE, JIOTHIECKUM CKa3yeMbIM KOTOPOTO
SIBJISIETCSl TEPMUH «CYIIECTBYET», PACCMAaTPUBAEMBIil KaK 3HAK 0CO00I1 OHTOJIO-
TUYECKON XapaKTePUCTUKY UHIUBUIOB. JIOTHUIeCKUM TOJJIEXKAIIIM B 9TUX CYy K-
JIEHUSIX SBJISIETCsl k-KOMIIOHEHTHASI TI0C/Ie/10BaTe/IbHOCTD (k > 1) 0bumx Tepmu-
HOB — HOJIOZKUTEJIbHBIX WJIX OTPHUIATENbHBIX. Hampumep, B KatuecTBe CyObeKTOB
THX CYKJIEHUII MOT'YT BBICTYIATb CJIEJYIONINE S3bIKOBbIE KOHCTPYKITUH: <«yM-
HBI (4esioBeK)» ([OJI0KUTEIbHBIN OOIIUHA TEepMUH), «HEOOIIUTeNbHbI» (0T-
pUIATe IbHBIH OOIIUl TepMUH), «yMHbIH, HEOOIIUTEIbHBII, 100pHIi» (TpoiiKa
06X TEPMUHOB).

Jloruka cyzKjenuii CyImecTBOBaHUs, 110 AHAJOIMH C COBPEMEHHBLIMH CHCTe-
MaMU CHUJUIOTUCTUKU, CTPOUTCS Ha Oa3e K/IACCHYeCKOM JIOTMKH BLICKA3bIBAHMIA.
B aagasume ee si3pika comepkaTcs: GECKOHEUHBIN CIICOK IIPOCTHIX (ITOJIOXKHU-
TeJILHBIX) OOIMX TepMUHOB (OyJIeM HCIOIb30BATH JIjIsi HUX METAIIEPEMEHHDIE
S, P, M, Sy, ...), cumBoJ TepmunHoro orpunanus ('), npeHasHAYEHHBIA Jist
00pa3oBaHus OTPUIATEILHLIX TEPMUHOB, HEOIPEIe/ICHHO-MECTHAs KOHCTAHTA
cymecrBoBaaust (1), a TakyKe HPOIO3UIMOHAIIBHBIE CBI3KH M CKOOKH.

Obwumu mepmunamu gBisiiorcst: (1) TPOU3BOIBHBIA MOTOKUTEIbHBINA 06~
muii Tepmun, (2) Boipakenue suga S’, vae S — HONIOKUTENbHBII 00Ul Tep-
vut. S u S’ OyneM Ha3LIBATH NPOMUGOPEUAULUMU MEPMUHAMY. B KadgecTBe
MeTallepeMEHHBIX 110 JIOBIM OOIUM TepMUHAM (KaK MOJIOKUTEIbHBIM, TaK U
OTPHIIATETHHBIM) UCIIOAB3YIOTCS CUMBOJIBL X, Z, X1, ...

Amomaproimy,  opmysamu  SI3bIKA,  SIBJISTIOTCA  BBIPAsKEHUsT  BUJA
TX1X9. X, (K > 1), e X1, Xo,..., X} — obmue repmunbl. Popmyra
TX1Xs...X), durcupyer Jormdeckyio GopMy CyzXKIeHUsI CYIeCTBOBAHUS
«X1X9...X) cymecrByoT». Hampumep, Jormyeckoit ¢popMoit CyXKIeHust
«YMHBI, HEOOIMIUTEIbHBI, T00pbIi (1UesoBeK) cyimecTByeT> Oyaer dopmyna
YSP'M.

Caootcroie Gopmyab, 00PaA3YIOTCS U3 APYTUX (DOPMYJI € MOMOIIBIO IIPOITO3H-
[IHOHATHLHBIX CBS30K.

NcxonHoit ceMaHTHYIeCKO#i KOHCTPYKIHEl IIPU [TOCTPOCHUH JIOTUKN CYIKJIe-
HUI CyIIeCTBOBAHUS sIBJIsteTCst modeav — mapa (D, @), e D # @, a ¢(S) C D
JIJIsT JIIOOOT0 TOJIOKUATEIHLHOrO 0011ero Tepmuta S. Oupesessiercs: pyHKIUS 1),
COIIOCTABJISIIONIAS 3HAUEHHUE KazKIOMY OOIIeMy TepMUHY (BKJIIOYas OTPUIATE b
ubie) B Mozenn (D, p): ¥(S) = ¢(5),9¥(S") = D\ ¢(S). Brogurcst nonsitue
V-snauumocmu dopmyibl A B Mmogenu (D, ) — onpejesnsiercs npegukar 3Ha-
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qumoctu V(A, D, ¢). YcroBus 3HA9nMOCTH ATOMAPHBIX (OPMYIT 3aaI0TCST CIIe-
IYyIOIIUM 00pa3oM:

V(TXlXQ...Xk,D,(p), e.T.e. T/J<X1) NY(X2)N...N w(Xk) #+ 2.

VeioBus 3HaYUMOCTH (DOPMYJI, 00PA30BAHHLIX € IIOMOIIBIO IIPOIO3UIMOHAb-
HBIX CBA30K, B TOYHOCTH TE K€, 9YTO U B KJIACCUIECKOH JIOTUKE BHICKA3LIBAHUIA.

Dopwmyna A nazwbiBaercst 3navumot B Mojeau (D, ), ere. V(A D, ).
Qopmyna A obwesnavuma, e.1.e. A 3HAUIUMa B KaxkJ0i Mmomenu. U3 dopmyir
Ay, Ag, ..., Ay nozunecku caedyem dopmyia B, e.r.e. B kaxk1oit Mogesu (D, o),
B KOTOPOit 3HaunMbI (popMyiibl A1, Ag, ..., An, dopMysia B TakKe siBJIsieTCs 3Ha-
YUMOI.

[Tapa (D, ¢) sBasiercst modeavio mnootcecmea dopmyn A, ere. V(C, D, o)
st Jioboit popmysel C' u3 A. Bymem roBopuTbh, UTO MHOXKeCTBO dopMmy A
umeem modeaw, e.1.e. cymecryer (D, ), KoTopas siB/sieTcsi MOJEIbI0 A.

B |[Mapkun, 2021| 66110 s0Ka3aHO, 9TO KJIacc OBIE3HAYNMBIX (POPMYJT aK-
cuomarusupyer ucuncienue CY, KOTOpoe COUEPKUT CXeMbl aKCHOM KJIACCUIe-
CKOT'O MCYMCJIEHUSI BHICKA3BIBAHUI U IIECTH JOMOJHUTEIBHBIX CXEM AKCHOM:

T1. Yuv D (TuM' Vv YT Mv),
T2. =TSS,

T3. YuXZv D YuZXwv,
T4. TuX D TuXX,

T5. TwX D YTw,

6. TSV TS,

TJIe U U U — [yCThIE UM KOHEYHBIE IOCIeI0BATEIbHOCTH O0ImuX TepMuHOB (B Y1
[0 KpaiiHeil Mepe OJlHa U3 HUX HENyCTa), w — HeIycTas KOHeYHasl MOCJIe[0Ba-
TEeJILHOCTH 00IUX TepMUHOB, S U M — MOJI0XKUTEJIbHBIE 001Ire TepMuHbl, X u
Z — TPOW3BOJIbHBIE OOIIIEe TEPMUIHBI.

Enuncreennoe npasuio BoiBoga B ucuuciaennn CY — modus ponens. Tlo-
HSITHST JTOKA3aTEIbCTBA U TEOPEMbI OOBIIHBIE.

B [Mapkun, 2022| 6bu1 OpeyioXKeH aHAJIUTUKO-TAOIMIHbI BapUAHT MC-
YUCJICHUST CYKJIEHUI CYIIECTBOBaHUS U CHOPMYyJIMPOBAHA MPOIEIypa POBEP-
Kk dopmys Ha 00mEe3HaInMOCTh. llenb maHHON cTaThbu — IOKA3aTb, YTO
AHAJIMTUKO-TabIMYHOEe UcUnCIeHne (HECKOJIbKO MOIu(UIMPOBAHHOE MO CPaB-
nernio ¢ [Tam »xkel) siBisiercst ajiekBaTHOl hopMasM3anueil JIOrUKY Cy XK IeHH
CYIIECTBOBAHUsSI. ByIyT JOKA3aHbI METaTeOPEMbl O KOPPEKTHOCTH, MOJHOTE U
PAa3pEINIIMOCTH 3TOI0 UCUUCTIEHUS.

2. AHAJINTUKO-TAOJIMYHOE UCUYUCIIEHUE

Hanum cHagasia cCTporyo (OPpMYIUPOBKY aHAJIMTUKO-TAOIMIHOTO UCUHUCIIE-
HUS CYKJIEHUI CyIeCTBOBAHUSI.
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Kongueypayuel Ha3piBaeTcsi CeMefCTBO HEIyCTBIX MHOXKECTB (DOPMYJI
SI3BIKA.

Ananumuveckoti mabauyel Ha3BIBACTCS HOCIIEI0BATEIBHOCT KOH(MUTypa-
IUit, B KOTOPO KazKkjasi HOCJIe/LyIoNast KOH(MUIYyPAIs MOy IaeTCs U3 Helo-
CPEJICTBEHHO MPEbLILYIIel 3aMeHOl HEKOTOPOro MHOXKeCTBa (hOPMYJI II0 OJHO-
My U3 HPABHUJI BBIBOJIA.

B kadecrBe mpaBuil BBIBOJA IIOCTYJIUPYIOTCS CTaHJAPTHBIE (IIPOIO3UIINO-
HaJIbHBIE) IPaBIIIa peLyKunu st dopmyi sunos (AA B), =(AAB), (AV B),
—(AV B), (AD B), ~(A D B), ~—A, a Tak:Ke JIONOJHUTEIbHbIE [IPABUIIA:

(ri) -
YTU{TM}TU{TM}
) ru{Yu} (=) ru{-Tu}
FU{YuM}T'U{YTuM'} ru{-YuM, - YuM'}
Fru{Tu} ru{-Tu}
gy Pt Sl ) et kel
OETTr ) A )y
rjie 4 — IPOU3BOJIbHAS IIOCJIEI0BATEIbHOCTh OOIIUX TEPMUHOB, [u] — mocsie-

JOBATEIbHOCTD, COAepXKalliasg 0e3 IOBTOPEHUI BCE TEPMHUHBI M3 U, IIPUYEM
(1) KaXKJbIU IIOJIOZKUATEJIbHBIA TePMUH B Hell IIpeAIIecTByeT KaxKJIOMY OTpUlia-
TeJIbHOMY, (2) TOJIOKUTEIBHBI TepMUH S HPEJIIECTBYeT B HEll MOJIOKUTE b
HoMy TepmuHy P, e.r.e. S upemmecrsyer P B andasure s3bika, (3) orpura-
TeJabHBI TepMuH S’ mpeecTByeT B Heil oTpuiareabHoMy TepMmuHy P’ e.T.e.
S upemmecteyer P B ajidaBuTe si3bIKa.

Mmnootcecmso opmyn 3amkrymo, e.1.e. OHO comepKuT Gopmyianl Buga C u
—C' wm ero sJeMeHToM siBJisieTcst (popMmysia Y, IPUYEM B COCTAB U BXOIUT KAK
HeKnit TepMuH S, TaK U NPOTHBOPEYAIINil eMy TepMuH S’.

Kongueypoyus samxryma, e.T.e. Bce MHOXKeCTBa (POPMYJI B €€ cocTaBe 3a-
MKHYTBI.

Anasrumuneckas mabAuLa 3aMKHYMA, €.T.€. €€ MOCIeIHsIsT KOH(MUI'Y DAL
3aMKHYTa.

Qopmyna A dokasyema B JAHHOM UCUYUCIEHHUH, €.T.€. CYIIEeCTBYeT 3aMKHY-
Tasi aHAJUTUYIECKas TabJHIA, TePpBO KOH(UIypalueii KOTOPOU sIBISIETCS Ce-

meiicreo {{—A}}.

3. KOppeKTHOCTI) aHAJINTUKO-TAOJIMYHOI0 MCUYMCJICHUS

[TokarkeMm cHaYaJIa, ITO MIOCTPOEHHOE UCUUCTIEHIE KOPPEKTHO OTHOCHTEBHO
JIOTUKU CYKJIEHUI CyIIeCTBOBAHUA, T.e. KaxKJad JoKasyemasl B HeM (opMyJia
obresHadnMa. JIJIst 9TOro mpeaBapuTebHO JOKAXKEM JBE JIEMMBI.
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Jlemma 1. Fcau Hexomopas kongueypayus 6 GHAAUMUNECKOT mabiuye co-
depotcum mmooicecmeo A, umerowee Modeab, mo caedyowas Konduaypayus 6
amot mabauye maxoce 6ydem coodepHcamsd MHOHCECTNBO, UMENULEE MOOEND.

Jloxazameavcmeo. Homycrum, aro KOH(MUIYpAIUS Ha IIare 71 MOCTPOCHUS
AHAJIUTUIECKON TaOJIMIIBI COEPXKUT MHOXKeCTBO A, mMmeroriee Mojiesb. FEcin
Ha mare n + 1 MHOXKecTBO A He 3aMEHsJIOCh (& 3aMEeHsIJIOCh KaKOe-TO HHOe
MHOKeCTBO (DOPMYII), TO KOHMUIYPaIHs HA 9TOM Iare 6yieT CHOBa CoJlepkKaTh
HMeIoIIee MOJIeJIb MHOXKECTBO, a uMeHHo A. Paccmorpum najiee ciaydaii, Korma
Ha 1mare n + 1 mpousonia 3aMeHa MHoXKecTBa A. Dra 3aMeHa MOIVIA OLITh
IPOM3BEJIEHA TOJILKO 110 OJHOMY W3 IIPABKJI BBIBOJIA.

U3 mponosunnoHaIbHbIX IIPABIJI PACCMOTPUM B KAYECTBE ITPUMepa IpaBuIa
(A) m (=A) (st OCTAIBHBIX MPABHJ TAKOTO POJia OOOCHOBAHHE ITPOBOIUTCS
CXOJIHBIM 00pa30M).

IIpasuno (N). A =T U{AA B}. I[TockonbKy A mmeeT Mojesb, TO (hopmyiia
A A B B 3100l MOJIe/IN 3HaUNMa. B CHily ceMaHTUKEM KOHbIOHKINY, 06e (hopmy-
gl — A u B — makxke 3Ha9MMbI B 9701 Mozesu. CiieoBaTelbHO, MHOKECTBO
A =T U{A, B} umeer MoJie/ib, IPHYEM Ty K€ camylo, 9410 u A .

IIpasuno (=N). A = T'U {=(A A B)}. Ilockosbky A umeer Mojesb, TO
dopmysna ~(A A B) B s10it Momesnu 3nadnma. CienoBarenbio, hopmyna A A B
He 3HaYMMa B JIaHHON Mojesm. IlociieiHee, B Cuily CeMaHTHKN KOHbIOHKIIHH,
O3HAYAeT, YTO X0Ts Obl ojHa U3 (opmya — A wiu B — He 3HaYMMa B JQHHOI
moziesin. OTcro/ia, B CHIIy CeMAHTUKH [TPOMO3UIIMOHAJIBHOIO OTPUIAHWS, BbITE-
KaeT, 4To 110 KpaiiHeil Mepe oxHa u3 dopmya — —A win —B — 3HaunMa B 3TOM
Mozesin. Takum 06pa3zoM, KaKoe-TO U3 MHOYKECTB CJIEJIYIONIel KOH(MUTYpAIuu —
I'J{-A} wm I' U {-B} — nmeer Moseb.

IIpasuno (Yi). A = I'. Xorsa 661 oguo u3 muoxkecrs — I' U {YM} wim
IM'U{TM'} — umeer mozess (D, ), npuueM Ty »Ke camyo, 9T0 1 MHOKeCTBO .
D10 obycaosineHo tem, uro D # &, a suaqur, (M) # @ wwm p(M') # @,
HO3TOMY O Kpaifineii Mepe onna u3 dopmyn — YM nma YM' — snaunma B
JIAHHOI MOJIEJIN.

IIpasuno (). A =T U {Yu}. Ilycrs (D, ¢) sIBIsICTCS MOJIEIIBIO JIJIST 9TOTO
muOKecTBa hopmyit. Craenosaresnbro, hopmyna Yu snaunma B (D, ). Ilycrs u
€CTh MOCJEIOBATEILHOCTL 00mux TepMuHoB X1 Xo...X. B cuny ycnoBus 3ua-
quMocTH aToMapHbIXx dopmyr ¥ (X1) NY(Xe) N ... NY(Xk) # . [lockombky
D # @, xorst 661 o700 13 MHOXKeCTB — (X1) NY(X2) N...NY(Xy) Np(M) nm
P(X1) NY(X2) N NYp(Xg) N (D \ ¢(M) — Hemycro, OTKy/1a BBITEKAET, ITO
YuM win Yul’ saaauma B (D, ¢).

IIpasuao (=YT). A = T'U {=Tu}. IIycrs (D, ) saBasgercs MOIEJIbIO st
sToro MHOKecTBa hopmyit. Crenosarensao, popmyna Yu ve snaunma B (D, @),
1o ectb P(X1) NY(Xe) N...NY(Xy) = . ITockobKy nepecedenne mycroro
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MHOYKECTBA, C JIIOOBIM MHOYKECTBOM fABJIsieTcs mycThbiM, dhopmynsl YuM n Yull’
He 3HaunMsl B (D, ¢). CrenoBarensro, orpurannst stux Gopmyn — - YuM n
—YuM' — 3HAMUMBI B 3TOil MOJIEJIN.

IIpasuno (Yn). A =T U{Yu}. Ilycrs (D, ) siBiIsIeTCSt MOJEIBIO JJIsT STOTO
muoxkectsa (opmyit. IlocrenoBarenbroctn w U [u] MOTYT pasindarTbest JIUIIb
HOPSIIKOM TEPMUHOB B HX COCTaBe M OTCYTCTBHEM JIyOJIMKATOB TEPMUHOB BO
BrOpoii nocienosareabHoctn. Popmyrna Y[u] snaunva B (D, ) (kak u Yu)
B CHJIy YCJIOBUSI 3HAYMMOCTH aTOMAapPHBIX (DOPMYJI, 3aKOHOB KOMMYTATHBHOCTH
U UJIEMIIOTEHTHOCTH JIJIsI Oeparun .

IIpasuno (—Yn). PaccmarpuBaercs: aHAJIOTHYIHO IIPEJIBIYIIEMY.

Takum 06pa3oM, MBI YCTAHOBUJIA, UTO IPU IIPUMEHEHUU JIIOOOTO IIpaBUIIa
BBIBO/IA, 3AMEHSIIOIIET0 MMEIOIIee MO/Ie/Ib MHOZKECTBO (popMysT A B coCTaBe KOH-
dburypanum Ha HEKOTOPOM Iare MOCTPOCHHS AHAJIUTHIECKON TaOJIUIBI, B Cle-
JlyIoIneit KOHQUIypaIyun TakzKe Hail/IleTcsi MHOXKeCTBO, nMerornnee Mojiens. M

Jlemma 2. Hukaxoe 3aMKEHYMOE MHONHCECTNEO POPMYA HE UMEEM, MOOJEAU.

Loxazameavcmeo. MuoxecrBo hopMyst 3aMKHYTO B JIBYX ciaydasax: (1) Ko-
ra ono comepkut dopmysl Buga C' u —C'; (2) Korga ero 9JeMEHTOM SIBJISAETCS
dopmyna Tu, npudeM B COCTAB U BXOJUT KaK HEKUH TEPMUH S, TaK W MPOTH-
Bopedammuii emy Tepmun S’

Cuyuait (1) oueBuen: dopmysibl Bujia C' 1 ~C' He MOIYT ObITh 3HAYUMbBIMU
B O7IHOIT 1 TOH ke Mojen, Tak Kak ~C 3Haunma B (D, ¢), e.r.e. C' He 3HAUNMA
B (D, p).

B cayuae (2) dopmymna Yu, rae u comepzxur Tepmunbl S u S’ He 3HAUNMA
HE B 0J1HOI Mojiestnt, HockosbKy ¢(S) N (D \ ¢(5)) = &, a nepeceuenne mycroro
MHOKECTBA C JIIOOBIM IIYCTO. ]

Teopema 1. (Teopema o xoppexmmnocmu) Ecau dopmysa A dokasyema,
mo A obwesHa uma.

Zloxazameasvcmeo. Paccyxaaem ot nporuBaoro. Jomycrum, aro dopmysa A
JIoKasyeMa, HO He obmesHaunMa. JJokasyemocts dpopmynsl A osHagaeT cyime-
CTBOBaHUE 3aMKHYTOH aHAJIUTUYICCKON TaOJIUILI, IepBast KOHPUTYpaIus KOTO-
pOii COZEPXKUT €IMHCTBEHHBI 91eMeHT — MHOXKecTBO {A}. 13 dakra Heob-
mesHaInMocTu (popMysbl A ciemyer, 4To CymecTByeT MOJIeNb, B KOTOPOii OHA
HE ABJIAETCA 3HAYUMON. B CHMIly ceMaHTHMKHM IPONO3UIMOHAJBHOTO OTPHUIIAHWS
U3 9TOr0 BLITEKAET, UTO B JAHHON Mojean 3HadnMa (opmysaa —A. Torga MHO-
skecTBo { A} uMeeT MojIesb, TO eCTh TepBasi KOHMUIypalus B 3aMKHYTOM Tab-
JIALE, CBAIETEILCTBYIOMIEH O JOKa3yeMoCTH (POPMYJILI A, CONEPKUT MHOXKECTBO
(a umenno {—A}), umeroree mogesb. Corstacuo Jlemme 1, Kaxkuast cieryoniast
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KOH(UTYpaIust TAKXKe COIEPKAT MHOXKECTBO, UMeIOIee Mojeb. B ToM duce,
OyIeT mMeTh MOJEb M KaKOe-TO MHOXKECTBO B IocjeaHell KoHdurypannn. Ho
9TO HEBO3MOKHO, MOCKOJIBKY IOC/IeTHSS KOH(MUTY DA COAEPXKUT TOJIHKO 3a-
MKHYTBbIE MHOYKECTBA, a B CUIy JIeMMBI 2 TaKie MHOXKECTBa He UMEIOT MoJIeJIel.
B paccyxmenun mosiytueHo mpoTUBOpEYne. |

4. Pa3spemiaroriias mportieaypa. 7 -tabauibl

CdopmymupyeM mporeaypy, TO3BOJISIONIYI0, KaK OY/IeT MOKA3aHO TAJbIIe,
B KOHEYHOE YHCJIO MIATOB PeIlaTh BOIPOC O JIOKA3YEMOCTHU IIPOU3BOILHOM Op-
MyJIBI A.

[IpeBAPUTENBHO BBIIEISIETCST CITUCOK T TOJIOKUTENHHBIX TEPMITHOB, COJIEP-
>Kamit Bee Takue P, aro P um P Bxogar B coctas dopmyiibl A.

1. IlepBasi Korduryparus CoIep:KUT €MHCTBEHHOE MHOXKeCTBO — {—A}.

2. Ilpumensirorcs nponosuionasnbabie npasuia (A), (5A), (V), (=V), (D),
(= D), (——) 10 Tex 1op, HoKa B KaxKJOM MHOXKECTBE B COCTaBe KOHMUIYpaluii
HE OCTaHyTCs JUMIb GopMyJibl BHAOB Yu u — Y u.

3. Ilpumensiercst npasuio (Yi) 10 OXHOMY pa3y OTHOCHTEIHHO KazKIOrO
OJIOKUTEILHOrO TepMuta M u3 crmcka 7T .

4. ITpumenstiorest npasuia () u (=) oTHOCHTEIBHO J1I060# GOPMYIIB BUIA
Tu u = Yu, rjie u He COAEPIKUT MPOTUBOPEUAIIMX JIPYT APYIY TEPMUHOB, U JIIO-
6oro noJjoxkuTenbHoro repmuna M usz crmcka T Takoro, uro uu M, nu M’ ne
BXOJIAT B 1U.

5. Ilpumensitorest mpasuia (Yn) n (= Yn) ornocureasHo Beex GOPMyYIT BUIA
Yu n = YTu Takux, 9T0o U B HUX HE COBHAJAET C [u].

ITo 3aBepIeHnN TIPOIEYPHI NMEEM aHAJIUTHIECKYIO Tab/IHILy, KOTOPYIO Ha-
30BeM T -mabauuedi. T-Tabinbl UMEIOT CIeAYIONyIo cIelnduKy: B COCTaB II0-
ciiesiHell KOH(MUIyPAIIN BXOAAT TAKNEe MHOYKECTBA, 9JIEMEHTAMHI KOTOPBIX $IB-
asttorest b opmyabl Buaos Y[u] u =Y [u], npudem [u] conepzkur M i M’
Jutst Jiioboro repmuna M us crucka T .

B nocneaueit kondurypanuu 7 -1abuuisl IH00 Bce MHOXKeCTBa (HDOPMYJI 3a-
MKHYTBI (1 Torja dopmysna A jokasyema, 10 OIpeJeeHnro), aubo Ho Kpaii-
Hefl Mepe OJIHO M3 MHOKECTB HE3aMKHYTO (Takoe MHOXKECTBO Ha30BeM 7T -ne-
3AMKENYMBIM ).

JIioboe T-He3aMKHyTOEe MHOXKECTBO 00JIQJIA€T BaXKHBIM CBOWCTBOM: CyIIe-
CTBYeT MOJeJb, B KOTODPOil Kazkaast pOpMy/Ia M3 9TOIO MHOXKECTBA 3HATHMA.
JlokazkeM 9T0 yTBEpIK/ICHUE.

Jlemma 3. T -ne3aMKEHYMOE MHONHCECTNEO UMEEM, MOOEAD.
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Loxazameavcmeo. Diementamu T -HE3aMKHYTOIO MHOYKECTBA MOTYT OBLITDH
dbopmysbr 1Byx BusoB — Y[u] mim —Y[u]. IIpu srom ecsm [u] comepxut nporu-
BOpeyvarnye TepMuHbl, To Y [u] He MOXKeT OBbITh 9JIEMEHTOM JIAHHOTO MHOXKECTBA,
TaK KaK B TAKOM CJlydae OHO ObLIO Obl 3aMKHYTBHIM. B mpuHIuUIE, B cocTaB
T -HE3aMKIHYTOr0 MHOXKECTBA MOT'YT BXOAUTH hopMyiisl Buga Y [u], tue [u] co-
JIEPZKUT TIPOTHBOPEYAIIIE TEPMUHBL, HO TAKOI0 pojia hOPMyYIIbl 3HAUUMBL B JTIO-
6oit Moziesin. OcraibHble 71eMeHThl T -HE3aMKHYTOIO MHOXKECTBA UMEIOT BH/L
Y[u] wm —Y[u|, npudem mias arob6oro tepmuna M u3 cnucka 7 BepHO, YTO
6o M, mbo M’ (1o He 0ba BMecTe) BXOAAT B [u].

Bamernm, 49To 10 KpaiiHeil Mepe oxHa dopmyna Y[u] Bxomur B T-He-
3aMKHYTOE MHOXKECTBO. DTO O0YCIOBJIECHO CrelidUKO ONUCAHHOl BBIIIE IPO-
eIy pBl, Tpedytomeil 06s3aTe/IbHOrO IIPUMEHEHNSI, BO-IePBBIX, npasmia (Y1)
OTHOCUTEJILHO KaKJIOrO IIOJIOXKUTENHHONO TEPMUHA U3 CIHUCKA T, BO-BTODPBIX,
npasmia (Y) OTHOCUTEIBHO J11060i hopmysibl Buga Yu U JH060r0 MOTOKUTE b
Horo TepmuHa M u3 cruucka 7. Torma B cuily HE3aMKHYTOCTH paccMaTpuBae-
MOIO MHOKECTBa BCerJla HaiijleTcst TaKasl MOCIeI0BaTeIbHOCTD [u], aro =Y |u]
HE COJIEPXKUTCsI B T -HE3AMKHYTOM MHOXKECTBe.

CormocraBuM IPOU3BOJIBLHOMY T -HE3aMKHYTOMY MHOXKECTBY A CJIEIYIOILYIO
mogeb (D* p*): D* = {[u] : Y[u] € A}, ¢*(S) = {[u] : Tu] € A u S conep-
xkurcd B [u]}. Tlapa (D*, ¢*) yaoBiaeTBopsieT BceM YCJIOBUSIM, [IPEIbsIBIISIEMbIM
K MOJIC/ISIM JIOTHKH Cy’KJIEHUi cyriecTBoBaHUsA. [T0CKOIBKY, KaK OTMEYAIOCh
BBIIIIE, T -HE3aMKHYTOE MHOXKECTBO COJEPIKUT XOTsi Obl OJHY (hOpMyJly BHIA
T[u], D* aBaserca nemycroiv. Oyukuus ¢* 3anana Tak, aro ¢*(S) C D*.

[Tokazkem, uro Jirobasi popmyiia, Bxozsimas B A, 3HadnMa B (D* ¢*).

Paccmorpum caavasna te dopmyssr u3 A, koropsie umeor Bug Y[u]. To-
ria [u] ects nociaegoBaresbHOCTH THIA S15%...5, P Py... P, tnie n > 0, m > 0,
n 4+ m > 1, npudeM HUKaKoil S; He COBIAJAeT HU ¢ KakuM FPj (B mocienoBa-
TEJIbHOCTH OTCYTCTBYIOT IPOTUBOPEUAIHE TEPMUHBI), U JIJIs JIIO0OI0 HOJIOXK -
resibroro Tepmuna M uz T BepHo, uTo B [u] conepxkurca M ju6o M.

Aromapnast popmyrna Buga Y[u] snaunma B mogenn (D*, ¢*), e.ne. ¢¥*(S1)N
P*(S2) N...NY*(Sy) NY*(P]) NY*(Py) N...Ny*(P),) # @. Tocaeanee yreep-
JKJIEHHE, COIVIACHO OIpeJesIeHn0 (DYHKIUU 1), SKBUBAJIEHTHO CJIEYIOIEMY:
" (S1)NE" (S2)0 .. Ng* (S)N(D\* (P)ND\* (B))N ... A(D\g* (Po)) # &
OueBn/1HO, 9TO /IS KaXKJ0T0 S; BepHO, 410 [u] € ¢*(.S;), nockombky Y[u] € A
u S; comepxkutes B [u]. A maa kaxzgoro Pj Bepro, uro [u] € D* \ ¢*(P;), Beap
[u] stBisteTcst snmementom D* (Tak kak Y[u] € A, Ho npu sToM Pj He COIEPKUTCS
B [u] (B 9TY HOCTEI0BATEILHOCTD BXOUT oTpunaTebubil Tepyun P)). Takuu
06pas3oM, [u] sBIseTCs OBIMM 5JIEMEHTOM KaxKJI0ro MHOXKeCTBa ™ (S;) 1 Kax-
noro muoxecTBa D* \ ¢*(Pj), mosTOMY IlepecedeHne STHX MHOXKECTB HEIyCTo,
a dopmysa Y[u] snaunma B Mogeu (D*, ¢*).



AmnanmuTuko-Tab/IMIHOe UCIUCICHHE, aJeKBATHOE JIOTHKE CYXKJEHUH CYIeCTBOBAHHUS 19

Pacemorpum gasee dpopmysisl u3 A, koropeie umeor Buj —Y [u]. Ecan B [u]
BXOJAT IpoTuBopedalue repmutibl M u M’ To B mo60ii mogenn Y[u] He siBisi-
ercst 3Ha4nMOit, Tak Kak p(M)N(D\p(M)) = & B KaxK 0l MOJIEIIH, a Iepecede-
HUE IIyCTOrO MHOXKeCTBa ¢ JiIoObIM 1ycro. CiienoBaresnbio, Y [u] obmiesnadnma,
B YaCTHOCTH OHa 3HadnMa u B (D*, ¢*).

[Iycts [u] He cOAEPKUT NPOTHBOPEYAIUX TEPMUHOB U HMEET BHJL
5155...5, P{P}...P}, ¢ Temu e orpaHuveHusiMH, 9TO U paHee. JlomycTuMm, 9To
dbopmysna =Y [u] ve sHaunma B (D*, *), Torma B JanHON MOme M 3HATNMa HOp-
mysa Yu]. 1o o3Hauaer, uro ¢*(S1) N*(S2) N ... N*(Sy) N (D*\ ¢*(P1)) N
(D*\¢*(P2))N...N(D*\¢*(Py,)) # @. Torga cymmecTByeT m0C/I€/[0BATEIEHOCTD
[w] € D* (10 ecTh, Takas mocsenRoBaTebHOCTD, UT0 Y[w] € A), /st KOTOPOit
BEPHO, UTO [w] IPUHAJJIEXKUT KazKJIOMY MHOKECTBY ©*(.S;) 1 KaxKI0My MHOXKe-
crny D\ *(P)

OueBnHO, YTO MOC/IEOBATEILHOCTD (W] He COBHAJACT C [u], HOCKOIBKY B
sTOM catydae A cozeprkaiio 6b1 He Tosibko — Y [u], Ho n Yu], a o ycaosuio Jlem-
MbI, A — He3aMKHYTOe MHOXKecTBO. Torja BO3MOXKHBI 1Ba He HCKJIFOYAIOIIIX
JIpYT Apyra ciaydas: (a) 1o Kpaiineil Mepe OJiuH MOJI0KUTEIbHBII TepMUH S; U3
[u] orcyrerByer B [w], u BMecTo Hero B [w] Bxomur Tepmun S); (b) no kpaiineit
Mepe OjIiH OTPHIATeTbHbIN Tepyun P; m3 [u] orcyTersyer B [w], 1 BMecTO Hero
B [w] BXOAUT TepmuH P;.

B cayuae (a) [w] ¢ ¢*(S;), mockonbKy [w] comepKuT He TepMUH S;, & Tep-
vun S;. B caygae (b) [w] € ¢*(P)), a suaunr [w] ¢ D* \ ¢*(P;). Takum 06-
paszoM, Jiiobast TToCeI0BaTeIbHOCTD 13 D* He nmpuHaIeKuT KakoMy-To ¢*(.S;)
nin kakomy-to D*\ p*(Pj). Ilosromy muokecTBO ¢0*(S1)Ne* (S2)N...N¢*(Sp)N
(D*\ ¢*(P1)) N (D*\ ¢*(P2)) N...N(D*\ p*(Ppy,)) mycro, u dopmymna Ylu| ne
siBsisieTcs 3HaunMoit B (D* ¢*). ToceHee IPOTUBOPEYUT MPUHSITOMY JIOILY-
menuto. CrenoBaresbro, dpopmyina =Y [u] 3HaYMMA B JAHHON MOJIEIH.

MbI nokazasu, 94To Bee hopMyJibl, BXojsiume T -He3aMKHYTOe MHOKECTBO A,
sHaqnMbl B Mojesn (D) o).

5. IlostTHOTAa M pa3peImnuMOCTh AHAJIUTUKO-TAOJIMIHOTO
NCYNCJIEHUS

,ZLHH JeMOHCTpaln II0OJTHOTHI HaIlIero AHAJIMTUKO-TaOIMYHOIO MCYUCICHUS
JOKazKeM eIle ABE JIEMMDBI.

JIemma 4. ITycmov (D, @) — wmodeav mmoorcecmea gopmys A, exodausezo 6
HEKOMOPYI KOHPULYPAUUIO arasumuueckots mabauyo. Ecau A noayueno no
HEKOMOPOMY NPABUAY 6bl600a 3amenoti mroocecmea A 6 cocmase npeduwecmsy-
rowet kKongueypayuu, mo (D, ) asasemes modeavio mmoocecmea A.
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Lloxazameavcmeo. OcyiiecTBisieM pa300p CIydaeB NPUMEHEHHs] BCEX BO3-

MOYKHBIX IIPABUJI BbIBOJA, B Pe3yJIbTaTe KOTOPBIX MPOU30ILIa 3amMeHa A Ha A.
IIpasuno (N). A =T U{AA B}, a A =TU{A, B}. llockonbky u3z A, B

jioruyecku ciaejayer A A B, nobast Mozesib A SBIISIETCS TaKKe MOJebio A.

IIpasuno (=N). A = TU{-(AAB)}, a A ecrb 60 'U{—A}, 6o 'U{-B}.
[Tockosbky —(A A B) slorudeckn cieayer Kak u3 —A, tak u uz —B, jobast
MoIeJb A dABJIFeTcs TaK:Ke MOIEJIbIo A.

OcrajibHble POMO3UIMOHAJIBHBIE TPABUJIA BbIBOA PACCMATPUBAIOTCS AHA-
JoruaHo. VICKOMBII Te3uc 06OCHOBBIBAETCS C UCIIOJIB30BAHUEM BEPHDBIX MeTa-
yrBepxKaennii: A V B jorndecku cieiayer kKak n3 A, tak u u3 B; us - A, =B
gorudecku ciepyer —(AV B); A D B jorudecku ciejyer Kak u3 —A, Tak u
u3 B; uz A, =B noruuecku cieayer —(A D B); uz A jorudecku ciegyer ——A.

IIpasuso (Yi). B arom ciaygae A ects 6o AU {YTM}, mu6o AU {TM'}.
[Tockonabky A C A, nrobast Mozesib A sSIBJIsIeTCsI MOIENbIo 1 A.

Ipasuno (T). A =TU{Yu}, a A ects 60 I'U{TuM }, mu6o TU{YuM"}.
Hecnoxno ycranosurb, uro YU JIOTMYECKH claeayeT Kak w3 YuM, Tak u u3
YuM'. Tlosromy mobast Mojesb A sBJIsleTcs TaKzKe MoJeabio A.

Ipasunro (-Y). A =T U {-Yu}, a A =T U {-TuM,-YuM'}. Hecnoxuo
yCTaHOBUTb, uTo u3 ~ YuM, ~YuM’ nornyeckn ciemyer —Yu. Ilosromy smobast
MoIeJb A dABJIFeTcs TaK:Ke MOIEJIBbIo A.

IIpasuso (Yn). A =T U{Yu}, a A =T U{Y[u]}. OueBnano, aro dopmyiist
Yu u Y[u] noruyecku 3KBUBAJIEHTHBI (cyeaytoT apyr u3 apyra). [lostomy u B
9TOM CJIydae YTBEpPzKJICHHUE JIEMMbI BEPHO.

IIpasuno (—Yn). PaccmarpuBaercsi aHAJIOIMYHO IIPEJIBILYIIEMY. [ |

Jlemma 5. Ecau T -mabauya, nocmpoennas no cnucky T 6Cer noaocumens-
HOLT MEPMUHO8, 8T00AWUL 68 popmyay A, codeporcum 6 ceoetl NociedHel KoH-
Puzypayuu nedamrnymoe Mmrogtcecmeo, mo muoscecmso { A} umeem modeaw.

Hoxazamenvcmeo. Ilycrs T-rabnuna nHadunaercs ¢ koudurypamumn {{—A}}
U 3aKaHYMBaeTcsl KoHpUryparmeii, cojepxaiieil T -HE3aMKHYTOE MHOXKECTBO
dopmysr A. Cornacuo Jlemme 3, A umeer MOje/b, a UMEHHO OIPEIEJIEHHYIO
B [IPOIIecce JI0Ka3aTeIbeTBa JeMMbl mapy (D*, ¢*).

Haxonum Ty KoHUIypaluio, B KOTOPOI MHOXKECTBO A IMOSBUJIOCH B pe-
3yJIbTATE IPUMEHEHNsI HEKOTOPOTO MPaBUJIa BBIBOJIA, 3AMEHSIIOIIETN0 MHOYKECTBO
A B npenmectByiormeit kondurypanuun. Cormacuo Jlemme 4, (D*, o*) asnsercs
MOJIeTbIo 1 Jiist MEHOXKecTBa A. [lanee uiem KoHpUryparuo, B KOTOPOH yKe
MHOXKECTBO A IOSIBUJIOCH B pe3yJibTare NPUMEHEHHUs! IPABUJIA, 3aMEHSIONIEro
HEKOoe IPYyroe MHOXKECTBO (pOPMYJI, I CHOBa UcHoJb3yeM Jlemmy 4. ITosropsiem
YKa3aHHBIE JEHCTBUS HY>KHOe YHCJIO pa3. B cuiny koHeunoctu T -rabyinnbl B
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UTOre OKAYKETCsl, YTO €JIMHCTBEHHOE MHOKECTBO B COCTaBE MepBOii KOHMHUTrypa-
mun — MHOoXKecTBO { A} — nmeer Moseins, a nmenuo (D) ¢*). [ |

Teopema 2. (Teopema o noanome) Ecau dopmyaa A obwesnavuma, mo A
doxasyema.

Zloxaszameavcmeo. Paccyxnaem ot nporuBHoro. Jlomycrum, aro dopmysa
A obmesHaunMa, HO He JoKasyeMa. [lockoiabky dpopMysia A He siBJIsteTCsl T0Ka-
3yeMoii, He CyIIeCcTByeT 3aMKHYTOM aHAJIUTUIECKON TaOJINIILI, HAYMHAIOIIEHCsT
¢ xoudurypaiun {{-A}}. B wacrnocru, HesamkHyTa U T -Tabsuna ¢ nepBoit
Takoi KoHdurypamnueit. To ecThb cymecrByer 7T -HE3aMKHYTOE MHOYXKECTBO (hop-
MyJI B TiocjieiHeil Korduryparuu 7 -rabaurel. Torma, cornacao Jlemme 5, MHO-
kectBO {1 A} mmeer mozesb. B aroit Mojienn 3naunma — A, a 3naunt, dhopmysia
A 3Haunmoii He saBjsiercss. Ho, mockoabky A obresHaunMa, oHa J10JKHA OBITH
3HAYNMON U B JAaHHOU Mozeau. [Ipuiim K mpoTuBOpevnio. ]

[Tokazkem, 9TO ONMMCAHHAS BBIIIE TPOIEIYPa MOCTPOEHUsT T -TabOIUIIBI STB-
JISIeTCsl pal3pelialonieii, To ecTb 3Ta IPOIEAypa MMO3BOIIET B KOHEYHOE YUCJIO
[IATOB PEIIaTh BOIIPOC O TOM, JIOKA3yeMa WU HeT IPOU3BOJIbHAS (POPMYIIA.

Teopema 3. (Teopema o paspewumocmu) Chopmyasuposarmoe paree
AHAAUMUKO-MADAUNHOE UCHUCAEHUE, adeksammoe ao2uke cyoicdenutl cyuie-
CMBOBAHUSA, PA3PEULUMO.

oxazameavcmao. Jliobas dopMmysia nMeeT KOHEUHYIO JJINHY, [IO9TOMY CIIU-
COK IIOJIO’KUTEJIbHBIX TEPMUHOB, BXOISIIUX B €6 cocTaB, KoHedeH. IIpomemypa
Opranmnm3oBaHa TaK, 9TO YHUCJIO HpI/IMeHeHI/Iﬁ IIpaBUJI BbIBOJa OI'PaHUYI€HO CIINC-
koM 7. IlosTomy B T-Tabinile MMeeTcs: MOCTENHSAST KOHMUIYpallisl, CoaepKa-
st KOHEIHOE TUC/I0 KOHETHBIX MHOXKECTB (hOPMY.L.

B nocsienneit kondurypanun 7 -rabauibl 60 Bee MHOXKeCTBa POPMYJI 3a-
MKHYTBI, JIIOO 10 KpaiiHeil Mepe OIHO M3 MHOXKECTB He3aMKHYTO. B mepsom
caydae dopMmysia A nokasyema, 1o onpejeneHno. Bo BropoMm ciydae, B CHILY
Jlemmbr 5, muoxkecrBo {—A} umeer momens. Torma dhopmyna A He siBisieTcst
00ITe3HAYNMOM, a 3HAYUT, B cujIy TeopeMbl 0 KOppeKTHOCTH, A HeIoKasyema.
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Abstract: This paper introduces an innovative methodology for demonstrating complete-
ness for normal modal predicate logics. Traditional proofs typically involve constructing
canonical models, wherein possible worlds are defined as maximal consistent sets possessing
specific properties, with a heavy reliance on the Barcan Formula to affirm the existence of
these worlds. Our approach deviates from the classical method by utilizing Boolean algebras
and ultrafilters to construct models. Unlike conventional methods, our construction of pos-
sible worlds does not depend on the Barcan Formula; rather, these properties are ensured
by Tarski’s Lemma. Furthermore, our proof distinguishes itself from other Boolean-algebraic
completeness proofs in two key respects: it employs Kripke semantics instead of algebraic
semantics and exclusively relies on ultrafilters, thereby offering a more concise approach.
This methodology facilitates a natural extension from modal propositional logic to modal
predicate logics and circumvents the added complexity of Q-filters. In our model, the equiv-
alence class of each theorem of a normal modal predicate logic is a member of all worlds,
while the equivalence class of each non-theorem is a member of some worlds. Consequently,
the structure of these worlds ensures that non-theorems are false in the model.
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Overview

Numerous methods for proving the completeness of modal logic systems ex-
ist in the literature, typically classified into algebraic and non-algebraic ap-
proaches. The most well-known and widely used non-algebraic approach is
Henkin’s style proof, which involves using maximal consistent sets |Cresswell,
Hughes, 1996, pp. 111-121, 256-265|, [Blackburn et al., 2002, pp. 196-210].
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On the other hand, Kripke’s original proof using the tableau method is less
well-known and has been criticized for its lack of rigor [Negri, 2009]. How-
ever, many non-algebraic, proof-theoretical methods that are similar in spirit
to Kripke’s original proof have been proposed in the literature. For instance,
a completeness proof for normal modal propositional systems using labelled
sequent calculi is presented in [Ibid.|, which avoids the shortcomings of both
Kripke’s and Henkin’s style proofs (the incapability of providing countermodels
on the part of the latter) by providing a more rigorous and generalizable ap-
proach. This approach was later extended to normal modal predicate systems
in [Negri, von Plato, 2011].

In this paper, we will present a Henkin-style completeness proof for nor-
mal modal predicate systems using Boolean algebras. This means our proof
falls into the algebraic camp, at least in a broad sense. However, our approach
differs from the traditional Henkin-style proof that uses maximal consistent
sets. Instead, we extend the completeness proof for classical predicate logic
presented in [Bell, Slomson, 2006}, pp. 61-65| by utilizing ultrafilters in Boolean
algebras!.

It’s worth noting that there is an internal relationship between maximal
consistent sets and ultrafilters, which we will make clear in the following. Let
L be a language of a system A of modal (propositional or predicate) logic. Sup-
pose a set I' of formulas of £ is a maximal consistent set with respect to A.
Then, I' has the following properties:

(i) There is no finite subset {¢1,...,¢,} C I such that Fx =(p1 A ... A ¢p).
(ii) For every formula ¢ of £, either ¢ € I or —¢ € T.

Let u be an ultrafilter in a Boolean algebra (A,M.*,0)2. Then, u has the
following properties:

(i*) There is no finite subset {z1,...,2,} C u such that their meets are the
minimum, namely, z; M...MNz, = 0.

(ii*) For every element x of A, either z € u or its complement z* € w.

Let £ = (A,1,*,0) be the Lindenbaum algebra of A, in which [¢] is the equiv-
alence class of a formula ¢ under some equivalence relation and A is the set of
all such equivalent classes®. Then, for each A-maximal consistent set I', there
is a corresponding set u such that for every formula ¢, ¢ € I' if and only if

! Algebraic completeness proofs for classical logic using cylindric and polyadic algebras
instead of Boolean algebras can be found in [Corsi, 2002|.

2Refer to Section 1 of the paper for the definitions of “I”, “*”, and “0”.

3This equivalence relation is defined in Definition [2|of Section 3.
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[¢] € u. The set u is an ultrafilter in £; moreover, (i) holds if and only if (i*)
holds, and (ii) holds if and only if (ii*) holds.

When dealing with a system A of normal modal propositional logic, the
traditional completeness proof using maximal consistent sets can be translated
to a proof using ultrafilters, and vice versa, due to the interrelation mentioned
in the last paragraph. Let (W, R, V) be the canonical model of A, where:

o W is the set of all A-maximal consistent sets.

e For every world w and w’, wRw’ if for any formula ¢ of £, O¢ € w implies
¢ ew.

e For every propositional variable p in £, V(p) =1 if p € w.
We can now translate the canonical model to a model (U, R, V), where:

o U is the set of all ultrafilters w in £, with the property that for every
formula ¢ of £, [¢] € w if and only if ¢ € w for some w € W.

e For every world v and v/, uRv/ if for any formula ¢ of £, [O¢] € w implies

[¢] € .
e For every propositional variable p in £, V(p) =1 if [p] € u.

Therefore, we obtain a model (U, R, V) that falsifies every formula that is not
a theorem of A. This results in a Boolean algebraic completeness proof for A.

Another completeness proof for a system A of normal modal propositional
logic using Boolean algebras is already presented in |Blackburn et al., 2002,
pp. 261-291| and [Venema, 2007|. Both our proof and theirs utilize conceptual
resources in Boolean algebras. However, the main difference between the two
lies in the fact that our proof provides A with Kripke semantics, whereas their
algebraic proofs provide it with algebraic semantics. Let (A4,M,*,0, f,) be the
so-called expansion of the Boolean algebra (A,M.*,0) with the operator f,
[Blackburn et al., 2002, p. 275|, where

fo(0) =0 and fo(zMy) = fo(z) N fo(y) for all z,y € A%

Let 6 be a function from the set of all propositional variables in £ to A. Then

6 can be extended uniquely to a function 8 from the set of all formulas in £
to A:

4This expansion is called modal algebras in other literatures, say, |Chagrov, Zakharyaschev,
1997, p. 214| and |Tanaka, 2022].
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In doing this, we are giving the language £ of A an algebraic semantics.

The full complex algebra of the ultrafilter frame (U,R) is the expan-
sion of the power set algebra (P(U),N,\,0) with an operator R, where
R(X) = {u € U:Tv € UuRv} for each X C US. According to the Jénsson—
Tarski theorem |Blackburn et al., 2002, p. 289|, we can embed the expansion of
the Boolean algebra £ of A with the operator f, into this full complex algebra.
According to a theorem from [Ibid., p. 282], the axioms of A are true in this ex-
pansion, where the algebraic notion of truth is defined in [Ibid., p. 278]°. Using
this theorem, we can then show that A is complete with respect to complex
algebras, which are concrete Boolean algebras with operators that encapsulate
all information pertinent to frame validity.

The generalization of the aforementioned algebraic completeness proof to
cover systems of normal modal predicate logic was not addressed in [Blackburn
et al., 2002]. Given the pivotal role which the Jénsson—Tarski theorem plays
therein, the crucial part of the required generalization would be how to extend
the theorem to such systems. Such an extension is presented in |Tanaka, Ono,
1998|, which uses Q-filters, Q-filter neighborhood frames of modal algebras,
and dual modal algebras of neighborhood frames, instead of ultrafilters, ultra-
filter frames of modal algebras, and full complex algebras of ultrafilter frames,
respectively”. In the case of normal modal propositional logic, the Jénsson—
Tarski theorem states that a modal algebra is embeddable in the full complex

5Here, “\” denotes the operation of taking the complement of a subset relative to the
universal set U, and P(U) is the power set of U.

SFor a comprehensive understanding of modal logic and its algebraic semantics, one can
also refer to |Chagrov, Zakharyaschev, 1997, pp. 193-234]. This chapter contains nearly
all the material found in |[Blackburn et al., 2002, pp. 261-332]. For instance, the theorem
in [Ibid., p. 282] is equivalent to theorem 7.43 in [Chagrov, Zakharyaschev, 1997, p. 214].

"In a Boolean algebra (A,M,*,0), an ultrafilter F' in the algebra is a Q-filter determined
by S C P(A) if F is closed under the meets of all elements of S. The notion is due to Rasiowa
and Sikorsiki |[Rasiowa, Sikorski, 1963, pp. 86-87]. It is intended to deal with the problem
of how to preserve infinite meets and joins under an isomorphism from a Boolean algebra to
another. This is important to the current topic because in modal predicate logics, universal
and existential quantifiers are supposed to be interpreted in the algebraic semantics as infinite
meets and joins.
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algebra of its ultrafilter frame; for normal modal predicate logic, the extended
Jonsson—Tarski theorem asserts that a modal algebra is embeddable in the dual
modal algebra of its neighborhood frame.

Now, let (C, N) be the Q-filter neighborhood frame of the modal algebra
(£, fo) for S, where £ and f, are defined previously, and S is a subset of the
power set of the carrier of £8. For every n-place predicate letter P in the lan-
guage of A of normal modal predicate logic and every variable z; therein, let I
be such a function that (xi,...,zy) € I(F, P) if [P(z1,...,2y)] € F, where F'
is a Q-filter for S. A model (C,N, D, I) is built out of these elements, where
D is the set of all variables in the language. The extended Jénsson—Tarski
theorem allows us to show that every formula is a theorem of A if and only if it
is true in the model. Consequently, many renowned systems of normal modal
predicate logic can be shown to be complete with respect to a class of certain
frames®.

In the context of normal modal logic, two types of completeness proofs us-
ing Boolean algebras have been mentioned. The algebraic proofs in [Blackburn
et al., 2002, pp. 261-291|; [Venema, 2007; Tanaka, Ono, 1998| provide it with
an algebraic semantics, while our completeness proof, as previously outlined,
provides normal modal propositional logic with Kripke semantics. However,
our proof has yet to be extended to cover normal modal predicate logic without
the use of Q-filters and related concepts.

In the case of normal modal propositional logic A, it has been shown how the
traditional completeness proof using maximal consistent sets can be translated
to one using its Boolean algebraic counterpart, i.e., ultrafilters. As demon-
strated, the crucial part of this is to take the ultrafilter frame as an isomorphic
copy of the frame of the canonical model. In fact, the former can be established
directly without presupposing anything about the latter, although our expedi-
ent construction has made the latter an integral part of the former.

Given the success of this translation, it seems reasonable to use a similar
approach in our completeness proof for a system A of normal modal predicate
logic, which we have yet to develop. If our proof is supposed to adopt this
approach, as one naturally expects, it would go as follows. The traditional
completeness proof for A |Cresswell, Hughes, 1996, p. 261] relies on a canonical
model (W, R, D, V'), where:

SWhere £ is a Boolean algebra (A, M,*,0), A is sometimes referred to as “the carrier” of £.

9Since classical predicate logic is a sub-logic of any normal modal predicate logic, it does
not come as a surprise that its completeness can be proven using the extended Jénsson—Tarski
theorem. Such a proof is presented in |Tanaka, Ono, 199§|.
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e W is a set of A-maximal consistent sets with the V-property!".

e D is the set of all individual variables in the language £ resulting from
the language £ of A by adding a denumerably infinite set of new individual
variables to £.

e For every n-place predicate P of £ and every variable z; in £,
(x1,...,2p,w) € V(P) if and only if P(xy,...,z,) € w.

Because of the relationship between maximal consistent sets and ultrafilters,
we can construct a new model (U, R, D, V) from the canonical model, where:

o U is the set of all ultrafilters with the V-property u in £, with the property
that for every formula ¢ of £, [¢] € w if and only if ¢ € w for some
w e Wit

e For each n-place predicate P of £ and every variable z; in £,
(x1,...,2n,u) € V(P) if and only if [P(z1,...,2,)] € u.

Moreover, just as there is a theorem |Cresswell, Hughes, 1996, pp. 258-260]
guaranteeing the existence of the possible worlds in W, there is also a theorem
that guarantees the existence of the possible worlds in U. With this new
model, everything that can be proven in the traditional proof can also be
proven in ours.

If we were to follow the proposed approach for our completeness proof,
it would have two shortcomings, although they are not fatal. First, it would
lack originality. Despite initially appearing to rely on the canonical model
and its associated theorems, they are actually unnecessary. The suggested
translations are only pedagogically significant, providing a hint as to how our
proof should proceed if we choose to use that form. In fact, it is possible to set
up the new model directly without reference to the canonical model. However,
the proof may still appear to be a straightforward exercise precisely because
of the dispensable material. Second, it seems that the line of reasoning used
in the traditional completeness proof has been employed in the proof in a
disguised and convoluted way, making it less clear for those attempting to
comprehend it.

10A world w is said to possess the V-property if for any formula ¢ of the language £ there
is a variable z; therein such that ¢(z;|z;) — Vaid(x;) € w [Cresswell, Hughes, 1996| p. 257].
Here, ¢(z;|z;) is the result of substituting z; for all free occurrences of z; in ¢, where x; is
free for x;.

1 An ultrafilter u is said to possess the V-property if for any formula ¢ of the language £,
there is a variable z; therein such that [¢p(x;|z;) — Vzi¢(z:)] € w, where ¢(x;|x;) is the result
of substituting z; (being free for x; in ¢) for all free occurrences of z; in ¢.
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To avoid these shortcomings, our completeness proof should not rely on
a disguised translation of the existing traditional proof while pretending to
make no reference to its line of argument. Therefore, we must avoid using the
notion of ultrafilters with the V-property and the corresponding theorem that
guarantees their existence. In our paper, we will provide a proof that does not
make any implicit or furtive references to these notions.

The paper will be organized as follows: Section [I] will review some key
concepts and propositions about Boolean algebras that will be used later.
Section [2] will specify modal languages, their semantics, and normal modal
predicate systems. These two sections are prerequisites, although they are
a cliche. Section [3| will be the core of the paper, where we will provide a
detailed construction of a model using Boolean algebras. Finally, Section [
will conclude the paper.

1. Boolean algebraic aspects

In this section, we will establish notation and introduce some key concepts and
theorems about Boolean algebras that will be used later in the paper. Let’s
begin with the concept of a partially ordered set, denoted by (X, <), where
X is a non-empty set and < is a partial order on X, meaning < is a binary
relation that is reflexive, antisymmetric, and transitive. When it is clear from
the context, we will refer to the partially ordered set simply as X without
explicitly mentioning the partial order.

Given a partially ordered set X, an element x € X is said to be an upper
bound of a subset A C X if for all y € A, y < . Similarly, x € X is said to
be a lower bound of a subset A C X if for all y € A, z < y. By the definition
of X, if X has an upper bound, it must be unique; in this case, we refer to the
unique upper bound of X the maximum of X and denote it by 1. Similarly, if
X has a lower bound, it is unique and we refer to the unique lower bound of X
the minimum of X and denote it by 0.

If there exists an element = € X that is the supremum (least upper bound)
of A, we denote this x by supA. Similarly, if there exists an element x € X
that is the infimum (greatest lower bound) of A, we denote it by inf A.

If A is a two-element subset of X, we write x Uy, called the join of x and
y, for supA and x My, called the meet of z and y, for infA. X is said to be a
lattice if for every two-element subset A = {z,y} C X, both x My and x Uy
exist.

A lattice X is said to be complemented if it satisfies the following two
conditions: (1) X has a maximum 1 and a minimum 0, and (2) for every
x € X, there exists some y € X such that xUy = 1 and xMy = 0. The element
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y is called a complement of x. Being a partially ordered set, a lattice has a
unique maximum if it has one, and similarly, it has a unique minimum if it has
one. However, in a complemented lattice X, not every member x necessarily
has a unique complement. But if the complemented lattice X is distributive,
that is, for all z,y,z € X, (zxUy) Mz = (xMz)U (yMz), then = has a unique
complement. We use x* to denote the unique complement of x in a distributive
complemented lattice X.

A Boolean algebra is a distributive complemented lattice. Given a Boolean
algebra B = (X, <), for the sake of simplicity, we may use “x € B” and “F C B”
instead of “x € X” and “F C X", respectively, where no confusion is likely to
arise.

One of the key notions in lattices and Boolean algebras is that of ultrafilters,
which plays a crucial role in our proof and deserves a full statement.

Definition 1. Let X be a lattice and F' be a nonempty subset of X.

1. F is a filter in X if the following conditions are fulfilled:

(1.1) F # X.

(1.2) For every x and y in X, if x,y € F, then x My € F.

(1.3) For every z € F and every y € X, if x < y, then y € F.

2. F'is an ultrafilter in X if the following conditions are fulfilled:

(2.1) F is a filter.

(2.2) For any filter G in X such that F' # G, F is not a proper subset of G.

It stands to reason that any ultrafilter in a lattice does not contain the mini-
mum. Otherwise, it would not qualify as an ultrafilter.

Moreover, an ultrafilter in a Boolean algebra possesses a highly significant
property that will be utilized extensively in the subsequent discussion:

Theorem 1. If F is a filter in a Boolean algebra B, then F is an ultrafilter
if and only if, for each x € B, either x € F or x* € F, but not both |Bell,
Slomson, 2006, p. 15].

Given a Boolean algebra B, a subset A of B is said to have the finite
intersection property (henceforth referred to as the fip) if the infimum of any
finite subset of A is not equal to 0, i.e., inf A # 0, where 0 is the minimum of B.
Regarding the relation between the fip and ultrafilters, we have the following
theorem:

Theorem 2. For any nonempty subset A of a Boolean algebra B, if A has the
fip, then there is an ultrafilter F' in B such that A is a subset of F' [Ibid., p. 16].
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Another theorem that will play a crucial role in our constructions of models
later is Tarski’s Lemma, as it is called in [Bell, Slomson, 2006}, p. 21|. Strictly
speaking, for its full expression, we need two more concepts: canonical homo-
morphisms and the quotient algebra B/F of a Boolean algebra B modulo a
filter F' in B. However, the latter turns out to be dispensable for our purposes,
due to the fact that if F' is an ultrafilter in B, then B/F' is isomorphic to the
Boolean algebra 2 = {0, 1}, which is partially ordered such that 0 < 0, 0 < 1,
and 1 < 1 [Ibid., p. 20]. Moreover, due to this isomorphism, we only need
the notion of a homomorphism between two Boolean algebras, which is quite
common: given two Boolean algebras B; and B, a homomorphism of B; onto
B is a map from By onto By that preserves the algebraic operations, i.e., the
operations of meet, join, and complement as defined previously. For a precise
definition of the notion, see [Ibid., p. 17].

Using the concept of homomorphism, we can now present Tarski’s Lemma.
Suppose B is a Boolean algebra. Let {4,, : n € w} be a countable collection of
subsets A, of B such that each A,, has an infimum — that is, inf A, exists, say,
an. Suppose, further, F' is an ultrafilter in B. Let h be such a homomorphism
from B onto 2 that for every z € B, h(z) =1if 2 € F and h(z) =0if x ¢ F.
The ultrafilter F' in B is said to preserve the infinite meets of A, if

for every n € w, h(a,) = inf{h(a) : a € A,}.

Now the lemma can be stated as follows:

Theorem 3 (Tarski’s Lemma). If a member x in B is not equal to 0, namely,
x is not the minimum of B, then there is an ultrafilter F' in B containing x
which preserves the infinite meets of A, |Ibid., p. 21].

2. Normal modal predicate logics

Since the basic concepts of modal logic, both propositional and predicate, are
well-known, we shall refer to them only to establish our notation, following the
conventions in |Cresswell, Hughes, 1996].

The language L of lower predicate logic (LPC) uses the following primitive
symbols:

e For every natural number n, a nonempty set (at most denumerably infi-
nite) of n-place predicates P)".

e A denumerably infinite set of individual variables {z; : i € w}.

e The logical symbols V, —, =, the left parenthesis ( and the right paren-
thesis ).
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To simplify the notation, we may use P instead of P)* for the m-th n-place
predicate. Additional logical symbols, such as A and V are introduced into L
in the standard way.

The notion of formulas of L is discursively defined. For any n-place pred-
icate P, P(x1,...,x,) is an atomic formula. An atomic formula is a formula.
If ¢ and 1) are formulas and z; is a variable, then (=¢), (¢ — ), and ((Vx;)¢)
are formulas. Parentheses in formulas are omitted by following certain conven-
tions!2.

The concept of free and bound occurrences of variables and the notion of
a variable being free for another variable in a formula ¢ are defined as usual.
A variable is said to be free in a formula ¢ if it has a free occurrence in ¢.

By writing a formula ¢ as ¢(zg,,...,zk,), we indicate that some of the
variables zy,,...,zy, are free variables in ¢. This, however, does not mean
that ¢ contains these variables as free variables, nor does it mean that ¢ does
not contain other free variables. This notation is convenient because we can
then agree to write as ¢(zg, /Zp,, ..., Tk, /Tp,) the result of

e replacing all bound occurrences of x,, in ¢ by x;4;, where j is the least
number larger than the subscripts (including pi,...,p,) of all variables

occurring in ¢, and then

e replacing all free occurrences of xy, in ¢ by x,,, where 1 <17 < n, k; € w,

and p; € w.

Hence, all occurrences of z,,, are free in ¢(zg, /Zp,, ..., 2k, /Tp,). Of course, if
none of the variables z, occur in ¢ or each zy, is not free in ¢ (has no free
occurrences in ¢), then ¢(xg, /xp,, ..., 2k, /Tp,) is always equivalent to ¢ within
LPC.

Additionally, we can also agree to write as ¢(xy, |Tp,, - - - , Tk, |2p, ) the result
of substituting the variables z,,...,z,, for all free occurrences (if any) of
Tkys - - -, Lk, D @, respectively.

The axioms of LPC for L are as follows:
L ¢—= (¥ —09)

2. (x = (@ =) = (x = @) = (x > ¥)).
3. (79 = =) = (¢ = ¢) = ¢).

12Gjven a formula where some pairs of parentheses are missing, we can restore them by
following a specific procedure. For more details, refer to [Mendelson, 2009, p. 20].



A boolean-algebraic approach to completeness for normal modal predicate. . . 33

4. Va0 — ¢(x;|z;), where z; is free for x; in ¢ and ¢(a;|z;) is obtained
from ¢ by replacing all free occurrences of z; by ;.

5. (Vai(¢p — ) — (¢ — Va1)), where ¢ contains no free occurrences of z;.

The rules of inference of LPC are Modus Ponens and Generalization.

A language £ of modal LPC is simply formed from L by adding the modal
operator O to L and extending the notion of formulas so that if ¢ is a formula
in £, then so is O¢.

Let S be a system of normal modal propositional logic. Then the axioms
of S + LPC include those of LPC and the following extra: if ¢ is an axiom of
S, then ¢T is an axiom of S + LPC, where ¢ results from uniformly replacing
every propositional variable in ¢ by a formula of £!3. The rules of inference of
S + LPC are those of LPC plus the necessity rule: from ¢ one can derive O¢.

Another principle of modal LPC is the Barcan Formula (BF), stated as
VxO¢ — OVx¢ in L. S+ BF is the system S 4+ LPC with the Barcan Formula.
In the paper, normal modal LPC always refers to S + BF.

Given a system A, which is LPC or S+ BF, we use k5 ¢ to mean that ¢ is
a theorem of A.

Regarding semantics for modal PLC, a frame is simply an ordered pair
(W, R), where W is a nonempty set of worlds and R is a binary relation on W.
For a frame (W, R), a model for £ on the frame is a quadruple (W, R, D, V),
where D is a nonempty set, V is a function such that where P is a n-place
predicate, V(P) is a set of n + 1l-ary ordered pair (dy, ..., dp,w) for d; € D and
weW.

An assignment p to the variables in £ is a function such that for each x;
in £, p(xz;) € D. For two assignments p and o, o is called an x;-alternative
to p if for every variable z; except possibly z;, p(x;) = o(x;). The notion of
a formula ¢ being true in a world w relative to an assignment p, in notation,
Vo(¢, w) = 1, is recursively defined as follows:

o V,(P(x1,...,xzpn),w) = 1if (p(x1), ..., p(xn), w) € V(P), and 0 otherwise.
o V,(mp,w) =1if V,(¢,w) =0, and 0 otherwise.

o V,(¢ — 1, w) =1if it is not the case that V,(¢, w) =1 and V,(¢,w) =0,
and 0 otherwise.

o V,(Vzip,w) = 1if p, V(¢,w) = 1 for every wx;-alternative p, and 0
otherwise.

13Here, we temporally assume that ¢ is a formula of the propositional language of S.



34 Weijun Shi

o V,(O¢,w) = 1if V,(¢,v) = 1 for every v € W such that wRv, and 0

otherwise.

These semantic rules, except the second, ensure that the Barcan Formula is
true in every world relative to every assignment.

A formula ¢ is valid in the model (W, R, D, V') based on the frame (W, R)
if V,(¢,w) = 1 for every assignment p and every world w in W. ¢ is valid on
(W, R) if it is valid in every model based on it. A frame is said to be for S+ BF
(or S) if every theorem of S 4+ BF (or S) is valid on the frame.

3. Models constructed out of ultrafilters

In the traditional completeness proof, the possible worlds in the canonical
model for £ are maximal consistent sets that have what is known as the
V-property. This property ensures that if a formula of the form Vz;¢ is false in
some world, then there must be some object x; in the domain (i.e., the set of all
individual variables) falsifying ¢. However, our model will not use ultrafilters
with the V-property as possible worlds, while still fulfilling everything the
property is intended to ensure.

To construct such a model, we first have to algebraize a normal modal
predicate system A (= S + BF) to set up a Boolean algebra thereof. This
can be achieved by imposing a Boolean algebraic structure upon it. Define a
relation = on the set ® of all formulas of £ as follows:

Definition 2. For any ¢,¢ € ®, ¢ = ¢ if bp ¢ < 1.

This is an equivalence relation; moreover, it is a congruence relation. Let [¢]
be the equivalence class of ¢ under the relation, i.e., [¢] = {p € ® :Fp ¢ <> ¢}
Moreover, let ®/= = {[¢] : ¢ € @} be the smallest set of all equivalence classes
of formulas of £. The set shall be partially ordered by imposing the following
relation < on it:

Definition 3. For all ¢, ¢ € @, [¢p] < [¢] if Fp ¢ — 2.

The ordered pair £ = (®/=, <) is called the Lindenbaum algebra of A.
As can be shown, the following lemma holds:

Lemma 1. Let ¢, 1, and ¢ be any member of .
1 [oluly] = oVl [@lN[Y] = [ Ayl
2. [¢] =1 if and only if Fa @, [¢] = 0 if and only if Fp —¢.
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The lemma implies that £ is a distributive complemented lattice, i.e., a Boolean
algebra. On the basis of Lemma [I] and the properties of ultrafilters, it is a
routine exercise to show that given an ultrafilter u in £, for any formulas ¢ and
1 of L:

1. [~¢] € w if and only if [¢] ¢ u.
2. [p A] € wif and only if [¢] € u and [¢)] € w.
3. if [¢p — 9] € u and [¢] € u, then [¢] € wu.

An appeal to these propositions shall be made later without explicit mention.
Now we state an important lemma which holds not only for S + BF but
also for LPC:

Lemma 2. For each formula ¢ of the language £ of S+ BF or of the language
L of LPC, Vxy¢] = inf{[¢p(xr/xp)] : p € w} [Bell, Slomson, 2006, p. 61].

Finally we can come to construct the long promised model with ultrafilters
in £. As in other completeness proofs, we have to presuppose that our modal
systems A are consistent (this can be proven). Given their consistency, there
must be formulas » € ® such that not F5 t. Then by Lemma (1} [¢)] # 1
in the Boolean algebra £ and so [-¢] # 0 in this algebra. Note that there
are only countably many formulas in our language L—that is, the cardinal
number of ® is the least aleph. Therefore, the collection {Ay : ¢ € @}, where
Ay = A{[¢(xx/xp)] : p € w}, is countable. By Lemma [2] for each formula ¢ € ®,

(T) Varg] = inf Ay = inf{[p(zx/xp)] - p € w}.

Now by Tarski’s Lemma, for every formula ¢ which is not a theorem of A, there
exists an ultrafilter u in £ containing [—?] which preserves the infinite meets
of Ag. Let U be the set of all such ultrafilters u, which are intended to be the
possible worlds in our model.

Next we define a binary relation R on U as follows. For every world v and v
in U, uRv if the condition is fulfilled: for each ¢ € ®, if [O¢] € u, then [§] € v.
Hence, we get a frame (U, R).

We now construct a model (U, R, D,V) based upon the frame for the lan-
guage £, where:
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e D is the set of all variables in £.

e V is such a function that for every n-place predicate letter P of £, any
variables z1,...,2, in D, and any v € U, (z1,...,zp,u) € V(P) if
[P(z1,...,25)] € u.

An assignment p is called canonical if for each variable z; in D, p(z;) = x;.
It stands to reason that there is only one canonical assignment.

Suppose for every world u, every formula ¢, and the canonical assignment p,
Vo(¢,u) = 1if and only if [¢] € u (this shall be shown below). By the definition
of formulas being true in models relative to assignments, if V,(0O¢,u) = 0 for
some u € U, then there should be some world v € U accessible from wu such
that V,(¢,v) = 0. This would mean that if [O0¢] ¢ u, there should be some
v € U such that uRv and [¢] ¢ v. However, the existence of such a world v is
not immediately clear. Having said that, its existence is, in fact, guaranteed
by the following lemmas.

Lemma 3. For all u € WU and all ¢,0p € @, if [O¢] ¢ wu, then
{[¥] : [OY] € u} U{[=¢]} has the fip.

Proof. We show that A = {[¢] : [O0v¢] € u} has the fip by reductio ad absur-
dum. Suppose A does not have the fip. Then, there exists finitely many v; € ®
(1 <4 < n) such that each [¢;] isin A and [¢1] M ... M [¢h,] = 0.

[ A he] =0 = Fa =1 A Atby)
= FA(@iA. AP =@
= FaO(W1 Ao AY,) = @)
Fa O(¢ = ¥) — (06 — OY)
= FAOW1A...AY,) — 0
= FpA-0¢ = 01 A... Aty)
Fa (O AL ADY,) < O A ... Ay

= Fp-0O¢ — ﬂ(m/}l A A OYy)
O¢l¢u = [-0O¢]€

= [ (le A ADYPn)] €

= [OY1A.A Dwn] ¢ u
Oyl euw = [DY1A...AOY,] €Eu

= This contradicts u being an ultrafilter.

Therefore, A has the fip.
In this simple derivation, we have used the following facts. Since S is nor-
mal, K is a sub-theory of S by definition of normal modal propositional logic.
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Furthermore, O(¢ — ¢) — (d¢ — O%) is an axiom (or axiomatic schema) of
K, so it is a theorem of S. Similarly, since (i1 A... ADYy,) <> O A .. Ady)
is a theorem of K [Cresswell, Hughes, 1996, p. 27|, it is a theorem of S.

Given that A has the fip, we prove by contradiction that AU{[—¢]} also has
the fip. Suppose AU {[—¢]} does not have the fip. Then, there exists finitely
many ¢; € A (1 < ¢ < n) such that [¢1] M ... 1 [¢,] M [-¢] = 0. This would
imply that [O(1A. .. AYy)] < [O¢], as can be shown in a similar manner to the
previous proof (i.e., the proof for A having the fip). Consequently, [O¢| € u,
which contradicts the assumption that [O¢] ¢ u. Therefore, AU {[—¢]} has the

fip. [ |

Theorem 2] and Lemma [3] imply that:

Lemma 4. For all u € U and all ¢, € ®, if [O¢P| ¢ u, then there exists an
ultrafilter v € £ such that {[¢] : [OY] € u} U{[-¢]} Cv .

Is this ultrafilter v in £ also a member of U? It turns out be so:

Lemma 5. For allu € U and all ¢, € @, if [O¢] ¢ u, then there exists some
w € U such that {[¢] : [OY] € u} U{[-¢]} C w.

Proof. By the definition of U, w € U if and only if there exists some formula
X € ® such that

(i) not Fp x.
(ii) [~x] € w.
(iii) w preserves the infinite meets of Ay, where Ay, = {[(z1/zp)] : p € W}.

We claim that the ultrafilter v as mentioned in Lemma [l is one of the desired
ultrafilters w € U and ¢ is one of the desired formulas x.
Let us show that clauses (i)—(iii) are satisfied by v and ¢.

1. If (i) does not hold for ¢, then F5 ¢. Therefore [¢] = 1; so since 1 is
the maximum in £ and v is an ultrafilter therein, [¢] € v. Thus, we
have [¢| € v, but by Lemma {4} [-¢] € v, which contradicts v being an
ultrafilter.

2. Trivially, (ii) holds for v and ¢ according to Lemma
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3. Let us show that v preserves the infinite meets of A,. To this purpose,
it suffices to show that for every ¢ € @,

h(Vary]) = inf Ay = inf{h([(xr/2p)]) : p € W}

where, for every ¢ € @,

(a)

We firstly show that h([Vugy]) < inf{h([v(zr/xp)]) : p € w}. Now if
[(Vog )] ¢ v, then h([Vugp]) = 0, i.e., the minimum in 2. Therefore,
h([Vug]) = 0 < h([¢(vg/zp)]) for all p € w.

Now suppose [Vxpy] € v. So h([Vxgy]) = 1. It is a routine exercise
to show that the following proposition holds not only for LPC but
also for A:

Fa Vo — Y(zg/zp).

This proposition implies that for all p € w, [(zx/zp)] € v,
which implies that h([¢)(zx/zp)]) = 1 for all p € w. Therefore,
h([Vary]) = 1< inf{h([Y(z/p)]) : p € W} = 1.

Next we show that inf{h([¢(zr/xp)]) : p € w} < h([Vagy)).
Obviously, this holds if [Vzxy] € v. Suppose [Vapy] ¢ v. So
h([Vxry]) = 0. Recall that (T) holds. Therefore, [Vxit] € v if
and only if, for all p € w, [¢(zx/zp)] € v. Thus, by the supposi-
tion, there is some p € w such that [¢)(zx/zp)] ¢ v, which means
that h([Y(2r/zp)]) = 0 = inf{h([¢(xk/zp)]) : p € w}. Therefore,
B(Va]) = 0 < inf {A([$ (/) : p € w}0.

Now that we have made all necessary preparations, we are ready to state
the theorem that will be used in the completeness proofs for normal modal
predicate logic:

Theorem 4. Given the model (U, R, D, V) and the canonical assignment p, for
each formula ¢ of L and each uw € U, V,(¢,u) =1 if and only if [¢] € u.

Proof. This is to be proven by induction on the complexity of ¢ of L.
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1. ¢ is an atomic formula P(zy,...,x,).

Vo(P(x1,...,xn),u) =1 iff (p(x1),...,p(zn),u) € V(P)
it (zq,...,2p,u) € V(P)
ift [P(x1,...,2,)] €u

Assume V,(¢,u) = 1 if and only if [¢] € u holds for any arbitrary formula
¢. We show that this also holds for any formula y of the following forms:

2. x is of the form —¢.

Vo(mg,u) =1 iff V,(¢,u) =

iff [¢] ¢ u
iff [¢]* €u
iff [-¢] € u

3. x is of the form ¢ A .

Voo ANpu) =1 iff V,(p,u) =1andV,(¢,u) =1
iff [¢]N[Y] €u
iff [pAY] € u.

4. x is of the form O¢.
(a) Suppose [O¢] € u and uRw. So [¢p] € w and V,(¢,w) = 1. Since
this is true of every w € U such that uRw, V,(0¢,u) = 1.

(b) Suppose [O¢] ¢ u. So by Lemma [5| there is some w € U such
that [-¢] € w. Therefore, by assumption, V,(—¢,w) = 1 and so
Vp(¢,w) = 0. Now again by by Lemma [5, uRw. So V,(0¢,u) = 0.

5. x is of the form Vay¢.

(a) Suppose [Vzr¢] € u. Let o be any zy-alternative to p. This means
that o(xy) = z, for some z, € D. Recalll that we have:

A Vord — d(ar/zp).

By this proposition, it is implied by the supposition that
[¢(z/xp)] € w. This, by the induction assumption, means
that V,(¢(xr/xp,u) = 1. Note the following equivalence holds:
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V,(p(xg/zp),u) = 1 if and only if V,(¢p,u) = 1. Since o is an
arbitrary xj-alternative to p, V,(Vryé,u) = 1.

(b) Suppose [Vzi¢] ¢ u. Recall (T), which implies that:
Vzrp¢] € v if and only if [p(x/xp)] € u for all p € w.

The supposition then implies that for some p, [¢(xr/xp)] ¢ u. So
by the induction assumption, V,(¢(zx/zp),u)] = 0. By the just-
mentioned equivalence in (a), Vo(¢,u) = 0. So V,(Vorp,u) = 0.

In the classical completeness proof, the possible worlds in the canonical
model (W, R, D, V) must have the so-called V-property, as mentioned earlier.
This requirement is intended to ensure that for any w € W, if Va;¢ ¢ w, then
there must be a variable x; such that ¢(x;|x;) ¢ w. The importance of the
Barcan Formula in ensuring that the possible worlds possess this property is
highlighted in the proofs in |[Cresswell, Hughes, 1996, p. 257, 261].

In our proof, we also ensure that for any u € U, if [Vapd] ¢ u, then there
exists a variable x, such that [¢(xg|zp)] ¢ uw. This assurance comes from (T),
which implies that [¢(zg/zp)] ¢ w for some x,. Since ¢(zg|x,) is either the
same as or equivalent to ¢(x/z,) in our modal system A, we conclude that
[¢(xk|xp)] ¢ u. Hence, in our algebraic completeness proof, the insurance does
not appeal to the Barcan Formula.

As is clear, every theorem ¢ of A is true in the model (U, R, D, V) with
respect to the canonical assignment p. Since ¢ is a theorem, [¢p] = 1. Con-
sequently, [¢] is the maximal element of the Boolean algebra £, making it a
member of every ultrafilter v € U. This means that V,(¢,u) = 1. On the other
hand, every non-theorem ¢ is false in the model relative to the canonical assign-
ment, as demonstrated by the construction of the possible worlds. Specifically,
for every non-theorem ¢, [—¢] belongs to some possible world w in U, which
implies that V,(¢,u) = 0. Thus, we have the following proposition:

Corollary 1. For any formula ¢ of £, V,(¢,u) =1 if and only if -5 ¢, where
A is S+ BF.

A modal system S + BF is considered complete with respect to a class of
frames if every formula that is valid on every frame within this class is a theorem

4The free variables in ¢ are among xx, x,, and others (if any). Now o assigns z, to xy
and assigns to other free variables occurring in ¢ those variables themselves. This is exactly
what p does to ¢(zx/xp). Since the truth-value of ¢ depends on the values assigned to its
free variables, V,(¢(zx/xp),u) = 1 if and only if Vs (¢, u) = 1.
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of the system. In other words, S + BF achieves completeness if every formula
that is valid on every frame for it is a theorem thereof. It’s straightforward
to demonstrate that a frame is for S + BF if and only if it is for S [Cresswell,
Hughes, 1996, p. 249]. Therefore, to apply the corollary to establish whether
S + BF is complete, it suffices to determine if the frame (U, R) of our model is
a frame for S. Let’s take S4 + BF as an illustration. In this scenario, we simply
need to confirm that R is both reflexive and transitive on U. This verification
is straightforward. Consequently, any formula that is valid on a reflexive and
transitive frame must be a theorem of S4 + BF.

Of course, if the frame (U, R) is not a frame for S and thus not for S + BF
then this by no means implies that S+ BF is incomplete. Instead, this indicates
that our method is not applicable. The method yields results only if the frame
in question is a frame for S + BF.

4. Conclusion

In this paper, we explore two completeness proofs for consistent normal modal
predicate logics that rely on Boolean algebras, offering different semantics for
them. Our approach consistently uses ultrafilters, while the other algebraic
proofs also incorporate Q-filters. Our completeness proof significantly diverges
from the traditional method, as we do not construct our model from the canoni-
cal model by implicitly treating it as an isomorphic copy of the latter. Addition-
ally, we do not employ the Barcan Formula to establish the existence of possible
worlds, a step heavily relied upon in the traditional approach. While our proof
does not yield groundbreaking insights, it introduces a novel methodology to
reach a well-established conclusion. Our innovation lies in the approach itself.
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B. IIIu

ByneBo-anredbpanydeckunii moaxo/1 K IIOJTHOTE
JJI HOPMAJIbHBIX MOJIAJbHBIX ITPEJIUKATHBIX JIOTUK

Beiipxxyn IIIn
Cuanbckuii yuuBepcurer, Kuraii.
E-mail: shiweijun@xidian.edu.cn

AwnHortanus: B 310i cTaThe npeacTaBIeHa HHHOBAIMOHHAST METOMOJIOTHS I IEMOHCTPAIIUN
TIOJTHOTBI B HOPMAaJIbHBIX MOJIAJILHBIX MIPEIUKATHBIX JIOTUKAX. 1 paJIMIMOHHbIE JOKA3aTEIbCTBA
OOBIYHO BKJIIOYAIOT MOCTPOEHNE KAHOHUYIECKUX MOJIesIeil, B KOTOPBIX BO3MOXKHBIE MUPBI OIIpe-
JeJSI0TCS KaK MAKCUMaJIbHbIE HEIIPOTUBOPEYINBBIE MHOXKECTBA, 00J1aJAI0IINE OIIPEIeIEHHBIMHI
cBoiicTBaMu, ¢ GOJIBINON OMOPOil Ha (hopmyry Bapkana Jjist IOATBEPKAEHUST CYIIECTBOBAHUST
9TUX MHUPOB. Harm momxom OTKJIOHSETCS OT KJIACCHYECKOTO METOA, UCIOIb3ys OyJIeBbI aJl-
rebpbl U yIABTPaAMUIBTPHI JJIs IIOCTPOEHUs Mojiesieil. B oTyimyane oT TpaauIinOHHbIX METO/OB,
Hallle IOCTPOEHNE BO3MOYKHBIX MUPOB He 3aBUCUT OT GopMysibl bapkaHa; BMECTO 9TOrO JaH-
HbIE CBOICTBa TrapaHTUPYIOTCs JleMMoit Tapckoro.

Kpowme Toro, Halie g0Ka3aTebCTBO OTINYIAETCA OT JAPYTUX OyJIeBO-aIrebpanvIecKux JT0Ka3a-
TEJILCTB MMOJIHOTBHI B JIBYX KJIIOYEBBIX ACIIEKTaX: OHO HCIIOJIb3yeT CEMaHTUKy Kpwuike BMeCTo
aarebpanmyecKoil CEeMaHTUKKM U OMUPAETCH NCKIIOYUTETBHO HA YJIbTPAMDUIBTPHI, TEM CAMBIM
mpeajarasi 6oJiee JJAKOHUIHBIA MOAXO0/I. DTa METOMOJIOTHST CIIOCOOCTBYET €CTECTBEHHOMY TIe-
Pexoy OT MOJIAJILHOM JIOTUKH BBICKA3bIBAHUIT K MOJAJILHOI JIOTUKE ITPEeIUKATOB U IT03BOJISAET
n36exKaTh JOMOJHUTENBHON cioykHOCTH Q-PUabTpoB. B Haleil Mo/ie/in Kj1ace SKBUBAJIEHTHO-
CTHU KaKJIOIf TeopeMbl HOPMAJIbHON MOJIAJIbHOU MPEUKATHON JIOTUKU SBJAAETCA 4JI€HOM BCEX
MUPOB, TOTJIa KaK KJIACC dKBUBAJEHTHOCTU KarKJOU He-TeOpEeMbl SIBJIFETCS UJ€HOM HEeKOTO-
pbix MupoB. Kak ciieicTBue, CTPYKTypa 3TUX MHPOB IapaHTHUPYET, YTO HE-TEOPEMbI JIOXKHBI
B MO/JIEJIN.

KuaroueBsbie ciioBa: HOpMaJIbHBIE MOJAJIBHBIE MTPEIMKATHBIE JIOTUKU, OYJIeBbI aarebpbl, MOJI-
HOTAa, JieMMa TapcKoro



Jloruyeckue uccie0BaHus Logical Investigations
2024. T. 30. Ne 2. C. 44-T71 2024, Vol. 30, No. 2, pp. 44-71
VK 164.1 DOI: 10.21146/2074-1472-2024-30-2-44-71

Hexaaccuueckasn ao2uxa
Non-classical Logic

JI.LFO. JIEBATKUH

Tpex3naunble 00001IIeHUS
KJIACCUYECKOIl JIOTUKU B O€IHBbIX A3bIKAX:
cTerieHb MaKCUMAaJIbHOCTU CJIeJOBAHUSA "

Jleonnn FOpbeBu4 [leBATKUH

Uucruryr dunocopun PAH.

Poccniickas Peneparus, 109240, r. Mocksa, yi. lonuapnuas, a. 12, crp. 1.
E-mail: deviatkin@iph.ras.ru

Awnnoranusi: B cratbe paccMOTpEHBI CTEITEHN MaKCUMAJILHOCTH CJieioBaHust B Kiracce C-pac-
MIUPAIONIUX TPEX3HAYHBIX JIOTUK, A3bIKM KOTOPBIX 00JIa/IaI0T MUHUMAJBHON BBIPA3UTEJILHON
cuitoii. Jlormka HaszpiBaercs C-pacmmpsiionieil, eciyu ee Olepanyuy COBIAJAIOT C TaKOBBIMU
71 KJTACCHMYECKOH JIOTMKY TPU OTPAHWYEHUH UX OOJIACTU OIpeesieHus KIACCUIECKUMU UC-
TUHHOCTHBIMU 3HadeHusIMU. [1oJ] cTelneHbio MaKCUMAaIbHOCTH JIOTUKU IOHUMAETCsT MHOYKECTBO
BCEX €€ JIEIYKTUBHBIX PACIIUPEHUI B TOM YK€ SI3BIKE.

Ka)K‘Ha.H Tpex3Ha"dHasd C-pacmnpﬂfomaﬂ JIOTUKa MOXKeT paCcCMaTpUBaTbCA KaK A3bIKOBOE pacC-
mupeHue O,I[HOfI U3 OECATH TPEeX3HAYHBIX JIOTUK.

Mper aeM OIeHKY CTEIeHM MaKCUMAJILHOCTH Il KaXKJIOH U3 9TUX JIOTUK. B Tex cirydasax, Ko-
rjia CTereHb MaKCUMaJIbHOCTA KOHEYHA, HAMU IIOJIyYeHbl TOYHbIE 3HAYEeHUsI. B Tex cirydasx,
KOT/Ia, OHA OKa3bIBaeTCsl HECKOHEYHA, IIPUBOIUTCS HUXKHSISI TPAHUIA MOIIHOCTH PEIIeTKHU JIe-
JQYKTUBHBIX PACIINPEHUI COOTBETCTBYIOINIEH JJOTUKHU. VICcKiIIoueHne cocTaBiisieT oHa CUCTEMA,
JIJ1s1 KOTOPO#t IMOKa3aHO, UYTO CTENeHb MAKCUMAJILHOCTU €€ CJeJOBAaHUS KOHTHUHYaJIbHA.

Pabora mocssiiena UCCIEI0BAHUIO TEOPETUKO-I0KA3ATEIbHBIX CBONCTB TPEX3HAYHBIX JIOTHUK
Ha OCHOBE BBIPDA3UTEJILHBIX BOZMOXKHOCTEH UX S3bIKOB. [lo/rydeHHbIE Pe3yIbTaThl CTABSAT PSIT
BOIIPOCOB, HAMEUAIOIIUX HOBBIE HAIIPABJIEHUsI UCCJICJIOBAHUN B 9TOW 00JIACTH.

KuroueBsblie ciioBa: mpono3unuoHabHasT JJOTUKA, MHOTO3HAYHBIE JIOTHKH, C-pacuupsionine
JIOTUKH, BBIPA3UTEJbHbIE BOSMOYKHOCTH (POPMATIBHBIX SI3bIKOB, CTEIIEHb MAKCUMAJILHOCTH CJIe-
JIOBaHUS

Hdna mmruposanusi: Jesamkxun JI.IO. Tpexsunauubie oOOOIIEHUSI KJIACCUYECKON JIOIU-
KU B GETHBIX A3BIKAX: CTENEHb MAKCUMAJILHOCTH CIefoBanus // Jlormaeckue ncciaenopanus /
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1. BBegenue

NccnenoBanne MHOrO3HAYHBIX JIOTUK, Oepyliee Ha4da 0 B Tpyxax fAwua Jly-
kacesnua |Lukasiewicz, 1970] n Omumus Ilocra |Post, 1921], cramo BaKHBIM
HATPABJIEHNEM DPa3BUTHsI COBpeMeHHON Joruku. Cpenn MHOTO3HATHBIX JIOTHK
0COOBII MHTEPEC IIPEICTAB/AIOT TaK HasbiBacMble C-pacimmpsionue! J1orukm.
Ux ormuauTebHast 0COOEHHOCTD 3aKII0YAETCS B TOM, ITO OHU 0O0OTIAIOT OTpe-
JIeJIEHUs OIePallnii KJIACCHIECKON JIOTUKU, COXPaHss ee TabJIUIbl UCTUHHOCTH
IIJIsI KJIACCUYIECKNX 3HAUYECHUN.

Mmuorue n3BecTHbIE MHOIO3HAYHBIE JIOTUKHY, TaKHe KakK Joruka Jlykacesmua,
noruka Kiuan u oruka Iénens, spistorcs C-pacimupsionmu?. EcrecTBeHHO
BO3HHUKAET BOIIPOC O TOM, KAKOBBI OOIIIE CBOCTBA JIOTHK, 3a/1aBaeMbix C-pac-
MIUPSIONIAMHI MATPUIIAMU, U KAKHE TEOPEeTUKO-T0Ka3aTeIbHbIe OCOOEHHOCTH UX
XapaKTePU3yIoT.

B nannoit pabore Mbl (pOKycUpyeMcs Ha UCCAEIOBAHUU OJHOTO U3 TAKUX
CBOMCTB — CTelleHn MaKcuMaJbHOCTU. (CTelnmeHb MaKCUMaJbHOCTH JIOTUKH L
orpeiesiseTcsd KaK MOITHOCTh MHOYKECTBA BCEX €€ HAJJIOTUK C TEM Ke SI3BIKOM,
gro u y L, BK/IIOUasT MPOTUBOPEUUBYIO JIOTUKY.

IIpeaMeToM HaIEro UCCIeJOBAHUS ABJIAIOTCS MUHMMAJLHBIC C TOYKH 3pe-
HUS BBIPA3UTEIbHBIX BO3MOXKHOCTEH s13bika C-paciiupsiomue JTOTuKu. Mbr
OrpaHMYUBAEMCS PACCMOTPEHNEM TPEX3HAYHBIX JIoruK. Kak cieayer usz paborsl
A.B. Makaposa [Makarov, 2015|, kaxas Tpexsnaunasi C-pacummpsitomiasi Jio-
I'MKa SABJISETCA A3BIKOBBIM PACIIMPEHUEM OJHON M3 JIECATH JIOIUK, 3a1aBaCMBbIX
MaTpHUIAMU 0CODOTO BHU/IA.

Hempro paboOThI SIBJISTETCSA YCTAHOBJIEHHE CTEIEHEell MAaKCHUMAJILHOCTH JIJIs
KaXKJI0i M3 STUX MUHUMAJJIbHBIX JIOTUK. MBI MMOKa3bIBaeM, UTO CTEIeHU MakK-
CHMAaJILHOCTU PACCMATPUBAEMBIX JIOTUK BAPBUPYIOTCS OT 2 10 OECKOHEIHOCTH.

JasipHeltmast cTpyKTypa paboTel TakoBa. B pazjeste [2] Mbl aeM ompejiesie-
HUsI OCHOBHBIX HMOHATHH, CBA3AHHBIX C UCIOJIB3YEMBIM B CTaThbe (hOPMaIbHBIM
uHncrpymentapuem. Paznei 3| mocssimien C-paciupsiomumM JOruKaM, KOTOpbIe
SIBJISIFOTCS. OObEKTOM Halero ucciaegosanus. B pasuenax [AH§ nokasbiBarorcs
TEOPEMBI O CTEIEHAX MAKCUMAJIbHOCTHU JIJI KaXKJI0i U3 MHTEPECYIOMNX HaC JIO-
ruk. B saxmmounresnsHoM paspese [0 Mbl JjaeM KpaTKoe Pe3ioMe IOJLyYeHHbIX
pe3yIbTaTOB U HaMedaeM HallpaBJIeHUs /g JaJbHeRINX UCCIe/I0BaHUA.

YOr anrn. classical.
2IIpuMepoM MHOIO3HAYHOI JIOTHKH, KOTOpas He saBJistercs C-pacIIupsIonel, MOKeT ClIy-
xKuThb Jioruka [Tocra. Mbl BepHEMCsI K Heii Ha CTP. @
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2. OcHoBHBIE TOHATHS

HasbiBaeMm nponosuyuonasvhom azvkom anredbpy dopmyn S = (S, Con),
CcBODOJTHYIO B KJIACCE BCEX aJirebp aHAJOTHIHOM CUTHATYPHBI, Tjie S — MHOXKECTBO
Beex dopmyst s3bika S, a Con — MHOXKECTBO ajiredpandeckKnx (DyHKIUH Ha
S, He obsi3aresbHO KoHeuHoe. [lycts C' — omeparop, onpejenenuslii Ha P(S),
MHOYKECTBE BCeX MoaMHOXKecTB yHuBepcyMa S. HaswiBaem C' caedosanuem B S,
ecu jutst Bcex X, Y C .S BBINOJIHEHBI CJIEIYIONINE YCIOBUS:

1. X CC(X);
2. XCY, 10 C(X)CCY);
3. C(C(X)) CCX).

Ecmm eC(X) C C(eX) mst moboil MOACTAHOBKY € si3bIKa S, HA3BIBAEM CJle-
nosanne C cmpyxkmypHuim. HaszbiBaeM nponosuyuonaavhoti Ao2ukoti Tapy
L = (S§,C), rne & — upomnosurmoHaibHelil si3blK, a C' — CTPyKTypHOE cJie-
JIOBAHTE.

Jlozuneckan mampuya — 3ro crpykrypa M = (A, F, D), tie A — MHOXKe-
cTBO, F' — MHOXKeCTBO ajredbpamdeckux pyHKIUH Ha A, He 06s13aTETHHO KOHET-
HOe, a D — moaMHOXKecTBO A, BO3MOXKHO, myctoe. HasbiBaem D wmnoorcecmeom
swidesernmnvir 3naveruts M. Ecam anredbper S = (S, Con) u A = (A, F') umeror
OJIMHAKOBYIO CUTHATYPY, ropopuM, 910 M — mampuya dasa S. Ecoim M — mat-
pura 171 S, romomopdusm v u3 S B A HasbiBaem oyenkoti S B M. Obo3znadaem
kak Val(S, M) MHOXKeCTBO BCeX TaKUX OIEHOK. B Tex ciydasix, Korja BeIoop S
O€BHUJIEH U3 KOHTEKCTa, OyaeM nucarh npocro Val(M).

Onpenensiem caedosarue Chyr, mopooscdaemoe mampuuet M, ciemyronum
obpazom: o € Cpy(X), ecom st mo6oit onenku v B M Bepro, uro v(a) € D,
koiib ckopo v(X) C D. HaseiBaem M zapaxmepucmuyeckols mampuyed JJist
L =(S5,C), eciu C = Cy;. HazwiBaem kinacc marpun, K st S mampuunot
cemarmuxoti s S.

ToBopuM, 9TO CJIeIOBAHUE TTOPOXKIECHO KIaccoM MaTpull K, ecjiu BBINIOJIHE-
Ho crrenyiornee yeiosue: « € Ok (X), ere. a € Cyy, (X) s kaxmoit M; € K.
Nubmvn coBamu, Cx = inf{Cyy, | M; € K}. HasbiBaeM MaTpuiHyO CeMaHTH-
Ky K adexeamnoti dasn L, eciu Cx = C. Eciim K — ajmekBaTHast MATpUIHAS
cemanTuka jiyist L, rosopum, aro L demepmuruposara cemantukoit K.

[Iycte M = (A, F,D) u N = (B,G, E) — noru4yecKkue MaTPHUIIbI, TPUIEM
ux asnrebpsl (A, F) u (B, G) uMeoT olMHAKOBYO curaarypy. [oBopum, 4ro ¢ —
MampuwHoll 2omomopdusm uz M 6 N3, ecrm

3Cm. [Wjcicki, 1988, §3.3.1.b].
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e  — orobparkeHne MHOXKecTBa A B MHOXKecTBO B;

o o(fMar,...,an)) = g(p(ar),...,(ap)) ausa seex fI' € F, g € G,
(at,...,an) € A™;

e 9(a) € E,ere. a€ D.

Knacc Bcex Takmx marpui; N, 9TO CyIIECTBYeT MaTPUIHBI romomMopdusM u3
M B N, oboznaaum kax H (M). Knace Becex Takux marpur N, 9T0 CyIIecTByer
MaTpuaHblit ToMoMopdusm uz N B M, obozmaunm kaxk H~1(M). Ecmu merx-
ay M u N cymecTByeT B3aMMHO OJHO3HAYHBIH TOMOMOPGMU3M, TOBOPUM, UTO
Marpuibl M u N uzomopdrivt.

IIycte Cy u Cy — cnemoBanust B S. OupenesnM MOPSIOK > CJIELYIONIAM
obpazom: Cy > C1, ecim C1(X) C Cy(X) mins Bcex X C S. Bamerum, 4uro
Co=Cr,ecu Cy 2 Cru Cy = Cy; Cy > Cq, ecin Cy = Cy u Cy # Cf.

®@akr 1. |[Wojcicki, 1988, §3.3.2 (D)] Ilycrs ¢ — mMaTpuunbiii romomMopdusm
us M B N. Torna Cp = Cyary = Cp-1(n) 2 O

ITycrs M = (A, F,D) u N = (B, G, E) — nornueckue marpurpl g S. [o-
BopuM, 410 N — noomampuua M, ecmu B C A; E C D; f™(by,...,b,) € B s
ka0t dyaxmun f* € F u jawoboro (by,...,b,) € B™, 1o ectb Bece dbyHKIMM
u3 I' apnsiorcs anrebpamyeckuMu He TOJIBKO Ha A, HO u Ha B.

Paxkr 2. [Ibid., §3.3.2 (A)] Eciu N — nmogmarpuna M, to Cy > Cyy.

[Iycrs My, ..., My — normueckue marpunsl wisg S, rae M; = (A;, F;, D;).
HaspiBaem wmarpuny N = (B,G,E) npamvim npouseéedenuem MaTPHI|
Ml,...,Mk,eCJII/IB:Al X ... XAk; E=D; x... XDk;

gi((al,lu s 7a’k,1)7 R (al,’na sy ak,n)) =
(fl,i(a1,17 ) al,n)a v 7fk,i(ak’,17 v 7ak,n))
11 BCEX fm’ S Fj, (ajyl, ey aj,n) < A;L

O6osnaunm kKak P, (K) MHOXKECTBO BCeX MNPSIMBIX MPOM3BEICHUN BHJIA
My x ... x M, marpun u3 xiacca K U {79, 71}, rje 79,71 — OJHOIIEMEHTHbIE
MaTPUIBI, TTOJI00HbIE MaTpUIlaM u3 K, IpudyeM KJIacC BBIJE/JIEHHBIX 3HAYEHUI
To IYCT, a KJIaCC BBIJCJIEHHBIX 3HAYCHUI T] COBIaJAeT ¢ ee yHuBepcymMoMm. 060-
3HAUUM 0ObesuHenne Bcex P, (K) ns xaxoro koneynoro n > 1 xax Py(K).

Haszosem Jioruueckyio marpuity M mpusuasvnot, ecmu Cpr(X) = S s
Bcex X C S. Marpuna HeTpuBHajbHa, €CJIU ee KJIACC BbIICJIEHHBIX 3HAYEHUI
He IyCT U HE COBIAJAET C YHUBEPCYMOM JQHHON MaTPHIIbI.

®akr 3. |Zygmunt, 1974, Th. 1| Ilycre M; u My — HeTpuBHAJBHBIE JIOIHYE-
ckue MaTpuip! st s3bika S. Torma st kaxkgoro X C S BepHO ciieyrolnee:



48 JLIO. JleBsitkus

S, ecmm Cyp, (X) = S wm Cyp, (X) = S,

C =
Mz Ch, (X) N Ca, (X) B mporuBHOM CIIy4dae

JlomoyiHIM 3TO yTBEPKJICHUE, PACCMOTPEB T€ CJIyduau, B KOTOPBIX 10 MEHb-
meit Mepe oJHa U3 MaTPHUI], TPUBHAJIBHA.

®Dakt 4. Ilycrs marpuna M He saBisierca TpuBHajbHO. Ecim Kiacc Bblae-
JeHHbIX 3Hadenuit My nycr, o Chrxm, = Ch,, TaK KaK KJIacC BbLIEJIEHHBIX
sHavenuit M x My Toxke myct. Ecnum Kitace Belie/IeHHBIX 3Hadennit Mo coBniaia-
eT ¢ ee yauBepcyMoM, T0 Chr, xar, = Chry, TaK KaK B 9TOM CJIydae CyIIeCTBYET
CIOPBEKTUBHBIA MarTpudHblii roMmoMopdusm u3 My x Mo na Mp. Anajorudno
IJIsI TeX cIydaeB, Koraa Mmarpuia Mp TpuBHaJibHa, a MaTpura Mo TaKOBOIA
HE dBJIAETCH. HpOI/ISBe,ZLeHI/Ie JABYX TPUBHUAJBHBIX MATPHUIL] JJa€T TPUBUAJIHBHYIO
MaTPHILY.

®akt 5. [lycte C u C' — crpyKTypHBbIE CIeJOBaHUs B A3bIKe S, NpHYeM
C" > C. Ilyctb K — Takoit knacc marpun, qia S, uro C = Cg. Torma naii-
nercst Takoii knace Ko C SP(K), aro C' = Cg, [Wojtylak, 1979|. Eciin K —
KOHEUHBI Ki1acc KoHedHbIx MaTpuiy, To Ko C SPy(K) [Wojcicki, 1988 §4.5.7].

[Tycrs L = (S,C) — nponosunuonanbias joruka. Obosnadnm kak L(C)
HaiperieTky crpykryphbix yemsenuit C: {C' | C' > C'}. HazbiBaem cmenenvio
maxcumarvrocmu C momuaocts L(C).

[Tycrs S — npomnosurnmonanbhelil s3biK, 1 C1, Cy — caenoBanust Ha P(S).
[Mycrs Ly = (S,C1) u Ly = (S,C%). HaswiBaem Ly nadaoeuxots Ly, ecam
Cy > (4. Ecim Bnobasok C; # (s, To ToBOpUM, UTO Hajjoruka Lo sBiis-
eTcst cobemeennot. 3aMeTnM, 9TO MOIIHOCTD MHOXKecTBa Haoruk L = (S, C)
COBIIQJIAET CO CTEIeHbI0 MakcuMaibHocTH C.

3. C-pacommpsioiiue JIOTUKA

®@ustocodckasi OCHOBa MHOTO3HAYHON JIOTUKHU 3aKJIIOYAECTCH B IIPEIIIOJIONKE-
HUW, YTO BBICKA3bIBAHUS MOI'YT IPUHUMATH 3HAYEHUS, OTJIUIHBIE OT TPaJIAIIH-
OHHBIX UCTUHHOCTHBIX 3HAYEHUI — UCTUHBI U JKU. OJIHAKO JTAHHOE MPEIII0JIO-
JKEHUEe He IT10/Ipa3yMeBaeT IOJIHOI'O OTKAa3a OT KJIACCUYecKuX 3Hadenwuit. Eciu
He BCe UCTUHHOCTHBIEC 3HAYEHUS ABJIAIOTCA KJIACCUYECKUMU, 9TO HE UCKJIIOYaeT
HAJIMYUS CPEJIU HUX KJIACCUYECKUX 3HAYEHMUII.

Knaccuueckue Tabnutanble onpeesienus st A, V, D, = UMEIOT CJIeIyIONINii
BU;
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Jl1st Tpex3HadHO# JIOTUKY OIPE/Ie/IeHIsI, PACIINPEHHBIE TaK, ITOOBI COXPa-
HSIJIUCh KJIACCHMYECKUE 3HAYEHUsI, MOTYT OBITH IOJyYU€HbI U3 IIPUBEJIECHHBIX HU-
K€ CXEM, €CJIM 3aMEHUTDL KarKJ0€ U3 BXOXKJIEHUH «T» Ha OJMH U3 3JIEMEHTOB

{0,1,2}.

Alo 1 2 v]io 1 2 >lo 1 2 z | -
ofo o 7 ojo 1 7 o1 17 o1
1{o0 1 7 11 1 7 1o 1 7 1|0
1?2 7 2 1?7 7 2 1|7 7 7 2| 7

B maHHBIX cxemax 2 BBICTYTAET B KAYECTBE HOBOTO, HEKJIACCUYIECKOTO, 3HA~
genusd. Tpex3nadHbie TaOIUIbI ICTUHHOCTH OTPAXKAIOT CYIIECTBOBAHUE HEKJIAC-
CUYECKOT0 3HAYEHUS, TPU TOM UTO OMPEIEJIEHUS CBI30K OCTAIOTCS TMPEXKHUMU,
KOIJ[a PACCMATPUBAIOTCS TOJIBKO KJIACCHIECKUEe 3HAUEHMSI.

Cnenyst A. C. Kapnenko, HazpiBaeM MaTpuiibl Takoro poma C-pacwupsio-
wumu [Kaprenko, 2010, c.91]|. Haunbosee usBecTHbIE CHCTEMBI MHOIO3HAYHOI
JIOTUKH, KaK TPABUJIO, MOJy9IeHbl MMEHHO JIOMTOJTHEHUEM CTAHIAPTHBIX OIpeIe-
JICHU{l CBSI30K B KJIACCUYECKOIl JoTuKe u siBjsiorcsa C-pacmmupsronumu. [ITpume-
paM# MOTYT CJIyKUTh Jioruka Jlykacesuda |[Lukasiewicz, 1970|, moruka Kinan
(cuibnast |[Kleene, 1938| u ciabas |Kleene, 1952, p. 334|), soruka Bousapa
|Bousap, 1938|, nocsenosarenbruocts joruk [énens |Godel, 1986| p. 225].

Cpemu paHHUX CHCTEM MHOTO3HAYHON JIOTMKM UCKJIFOUEHUE COCTABJISIET JIO-
ruka Ilocra [Post, 1921], HO ee MCKIIIOUNTENHHOCTH MPOUCTEKAET U3 AHAIM3A
hyHKIWI, COXpaHAIONIX KIACCHIecKue 3HadeHus. [loct obparuy BHUMaHWME,
ITO HAJWYWE OMEPAIH, He COXPAHSIONEH KIacCuIecKne 3HATEeHUsI, HeOOXO -
MO, 9TOOBI CHCTEeMa Omeparuii MHOMO3ZHAYHON JIOTMKY ObLTa (DyHKIIMOHATHHO
nostaoit. VImenuno moctpoenne OyHKIIMOHAIBHO ITOJIHON CHCTEMBbI OIepaIuii Ha
MHOYKECTBE, cojiepKalieM Oojiee JBYX 3JIEMEHTOB, MOTHBUPOBAJIO CO3/IAHUE JIO-
ruku [locra.

Cdopmynupyem 6osiee Tounoe ompejesenne C-pacimpsiionieil MaTpuIibl,
onupasch Ha (PYHKITMOHAIBLHYIO ITOJTHOTY CUCTEMBI OllepaIinii KJIacCUuIecKol j10-
ruku. O6paTnM BHUMAaHME, ITO KJIACCHIECKAasT IOTHKA MOYKET 3a/TaBATHCS B Pa3-
HBIX si3blKax, Hanpumep: {A,V, D, =}, {A,V, =}, {D, =}, {l}. Dro BosmoxHO B
CUJTY B3AUMHOM OMPEIEeTMMOCTH OITEPATOPOB B PA3HBIX HabOpax.

O6osnaunm  kKak [F] MHOXKeCTBO BCex cyneprnosuimii  GyHKIuii w3
muoxkecrsa F (em. [Mapuenkos, 2004, c.9]). Nmeer wmecro cieyroree:
AV, D= = [AV,-] = [D,7] = [I] = P, e Pp — MHOXKECTBO BCex aji-
rebpanveckux yuknuii Ha Fo = {0,1}. Oupezgenum maTpuily KJIacCHuecKoi
Joruku 6e3 siBHOrO ykasauusi Ha ee curnarypy: CPC = ({0,1}, F,{1}), rue

[F] = Py,
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Hasbiaem C-pacuwuparoweti Takyto marpuity M = (A, F, D), koropas nmMe-
et oamarpuity M’ ¢ aAByXs/eMeHTHBIM yHEBepcyMoM, nzomopduyo CPC. To-
BopuM, uT0 L — C-pacwuparowas so2uxa, eCIu ee CIeIOBAHUE MOPOXKICHO
kiaccom C-pacmupstomux Marpuil. Kak cieyer us paborst [Devyatkin, 2020,
ecJIM Mbl He HaKJIaJbIBAeM JIONOJHUATETbHBIX ONPAHWYEHUNl Ha cUrHaTypy I,
CyIecTByeT OECKOHEUHBIN KJIACC TPEX3HAYHBIX MATPUIL, OTBEUYAIOIINX JIAHHOMY
OIIPeIeJIEHUTO.

BosibmuHCTBO U3 cAMBIX M3BECTHBIX CHCTEM MHOTO3HAYHON JIOTUKU — 3TO
C-pacmupsitorue Jjioruku. [losTomy mpejcTaB/isier HHTEpEC BOIPOC O TOM, Ka-
KOBBI 00IIUEe CBOWCTBA JIOTUK, 3ajiaBaeMbiX C-pacIupsomuM MaTPUIIAMU.
O/1HO U3 TaKUX CBOMCTB BhITEKaeT U3 orpejeeHust C-pacimpstoneit Mmarpu-
me: ecn M — C-pacmupsioriast Tpex3nadnasi Marpura, to CPC € S(M),
u nosromy Cyr < Ceope.

s Tpex3HavHOro ciiydas CyIIecTByeT MHTEPECHOEe CBOMCTBO, CBSI3AHHOE C
pesyabraTom A. B. Makaposa u3 objactu Teopun (pyHKIIUNE MHOTO3HATHON JIO-
ruku [Makarov, 2015]. Ilycts My = (A, Fy, D) u My = (A, Fy, D) — norudeckue
marpuipl. [oBopum, uro dyukiws f onpedeauma 6 Fi, ecnu f € [Fi]. ToBopuwm,
uyro marpuiia My onpedeauma 6 My, ecau Fy C [F1] [Wojtylak, 1981]. B kax-
Joit Tpex3HauHoit C-pacmupsIonieil MaTpuIle OmpeeuMa OJfHa U3 OIEPAIHii,
omucaHHbIX A.B. MakapoBbIM B yKa3aHHOII BbIllle paboTe. DTHU OMEpaIdi OT-
BEYAIOT CJIEIYIOMUM Tabuam:

Lo 1 2 o1 2 5|0 1 2
01 0 o0 01 0 1 01 0 2
110 0 0 10 0 0 1/0 0 2
210 0 0 1 0 1 2 2 2
Lo 1 2 Lo 1 2
o1 o0 o o1 0 2
10 0 0 10 0 2
0 0 2 2 /0 0 2

Kax npu D = {1}, tak u upu D = {1, 2} Ha ocHOBe KaxKJI0ii U3 9TUX olepa-
A MOYKHO TTOCTPOUTH C-pacIupsiiontyto TPeX3HATHY 0 MaTpuIty. Takum obpa-
30M, B Kaxk/0ii Tpexsnaunoii C-pacimpstomeit marpune M = ({0,1,2}, F, D)
onpesesinma noaobHas eit C-pacmmpstiomast marpuiia N = ({0, 1,2}, G, E), rue
G=[l] (1<i<5), E=D.

IIycrs Ly = (S, Cy) uLg = (S, Cn) — npomnosunmonasbisle Joruku, a M n
N — norudeckue MaTpuiisbl, nopoxkaatorte Cyy u Cy coorBercTBenno. Ecau M
onpenenuma B N, roBopuMm, uto Lo — saswkosoe pacwuperue Lq. Ecan Bmoba-
Bok N onpenennma B M, rosopum, uro Loy — aswrosoti eapuarnm Ly [Wojcicki,
1988 §1.8|. Takum o6pazom, Kaxjas Tpex3HadHas C-pacIupsionas JOruka
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OKa3bIBAETCsI sI3LIKOBLIM PACIIAPEHUEM OJHOW M3 MUHUMAJBHBIX C TOYKU 3pe-
HUSI BBIPDA3UTEJIBHBIX BO3MOYKHOCTElH si3bIKa C-PaCIIUpSONIuX JIOTHK CO CJIEI0-
BaHMeM, opoxkaeHHbIM Marpuneit suga M = ({0,1,2}, F, D), tae [F] = [|4]
(1<i<5).

HanpHelimast vYacTh pabOTBI  IOCBSIEHa MCCIEIOBAHUIO TEOPETUKO-
JIOKa3aTeJIbHBIX CBOWCTB 3TUX MHHUMAJbHBIX JIOTUK, 8 MUMEHHO HX CTEIEHSIM
MaKCUMaJIBHOCTU.

4. Marpunpl aias |

B sToM paszesne Mbl yCTAaHOBUM CTENEHU MAKCUMAJBLHOCTH JIJIst JIOTHUK, CJIe-
JIOBaHMsI KOTOPBIX jeTepMuHupoBanbl Marpuriamu suga M = ({0, 1,2}, F, {1})
u ({0,1,2}, F,{1,2}), rie [F] = [|1]. Jloruku, onpesessemble ¢ MOMOIIBIO MaT-
PHIL TAKOT'O POJIA, & TAKYKE MATPHUI], KOTOPBIE Mbl PACCMATPUBAEM B CJIEJYIOIIEM
pasjiesie, nu3ydayanch B paborax |[desarkun u ap., 2007; desarkun, 2017).

OupesiesumM BerioMoraTe ibHbIe onepanun @ = - L1 @, tViy = —1(x |1 y),
x A1y = —1(712 Vi 91y). DTU olleparui 0TBEYAIOT CJIELYIOIIUM TabIUIAM:

A0 12 vi[o 1 2 z | -z

0|10 0 O 0|0 1 1 0 1

1 0 1 1 1 1 1 1 1 0

2 0 1 1 2 1 1 1 2 0
®akr 6. Ecim f € [|1], To f coxpansier pasbuenue {{0},{1,2}}, 1o ecrs
flar,...;a;-1,1,ai41,...,a,) = 0, ere. f(ar,...,a;-1,2,a41,...,a,) = 0
Jutst Beex @ € {1,...,n}. D10 Tak, IOCKOJIBKY || COXpaHseT JaHHOe pa3bue-
HUE.

Paccmorpum coryuait M = ({0,1,2}, F,{1}), tae [F] = [{1].

JIemma 1. Ecau o € Cope(X) ua ¢ Cy(X), mo cywecmsyem makas oyenka
w € Val(M), wmo w(X) C {1} v w(a) = 2, u npu amom He cywecmasyem
makoti ouyenku w' € Val(M), wmo w'(X) C {1} uw'(a) = 0.

Hoxazamenvcmeo. Ilycrs a € Copo(X) u a ¢ Cy(X). Ecm o ¢ Crr(X),
TO cymecTByeT Takas orenka w € Val(M), 1aro w(X) C {1} u w(«a) € {0,2}.
Honycrum, aro w(a) = 0. Oupenennm orobpaxenue ¢ : Val(M) — Val(M)
CJIEJIYIOIIUM 00Pa30M:

0, ecmr w(p) = 0;
1, ecm w(p) € {1,2}.

plwl(p) = {

B cury Qakra [6] w(8) = 0, ere. pw](8) = 0 mis Kaxmuoil oneHKH
w € Val(M) n xaxnoit dopmynsr § € S. Tak kak (a1,...,an) € EY Bite-
ger f(ai,...,an) € Eo, Takxke umeeMm st Kaxkjoil ouenku w € Val(M) n
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kaxk o dopmynst 8 € S w(f) € {1,2}, ere. plw](B) = 1. Takum obpasom,
ecn w(X) C {1} m w(aw) =0, 1o p[w](X) C {1} u p[w](a) = 0.

Onnako p[w] takxke siBisiercs onenkoit 8 CPC. Ilostomy a ¢ Ceopeo(X).
Ho »ro uporusopeunt yciosuwo. Crenosaresnbuo, ecim « € Ceopo(X) u
a ¢ Cy(X), To cymecrByer Takas onenka w € Val(M), aro w(X) C {1}
u w(a) = 2, u upu 3T0M He cymecTByer Takoil oumenku w' € Val(M), uro
w'(X) C {1} u w'(a) = 0. |

Jlemma 2. Feau Chyy < Cn < Ceopa, mo Cy € {CMaCCPC}-

Loxaszameavcmeo. [lycrs Cyy < Cn. Boamoxnbr jsa ciyuast: a € Cope(X)
ua ¢ Cy(X) s mekoroppix X C S, a € S, mbo a € Copo(X) Bieder
a€COn(X) pmaseex X CS,aesS.

Caywait 1: @ € Cepe(X) n a ¢ Cn(X) mnsa mexoropeix X C S, a € S.
Ecmu Cpr < Cn, 1o N € SPp(M) (cm. @akr [5]). S1o suauur, uro s SPy(M)
Haiinercs nzomopdHas xomuss N ¢ yuepcymomM A C E¥ sl HEKOTOPro n.
He repstst obrroCTH, Oyiem cautarsh, uro A — yHuUBepcyM IN. B takom ciryuae
KJIACC BblJIeJIEHHBIX 3Hauenuit D marpunst N ecrs {1}7.

Kaxnast onenka u € Val(N) MoxkeT GbITh IpeICTaBIeHA CJIEYIONUM 00-
pasom: u(p) = (wi(p), ..., wn(p)), vae wr,...,wy € Val(M). Eciu cymecrsyer
rakast orenka u € Val(N), uro w(X) C D n u(a) ¢ D, 10 cymecTByeT Takoit
HabOp OIEHOK (W1, ..., wy) B M, aro w;(X) C {1} ana kaxmoro ¢ € {1,...,n}
u wj(o) € {0,2} ms mekoroporo j € {1,...,n}.

Ecmma ¢ Cy(X),roa ¢ Cy(X). Ecma € Copo(X)na ¢ Cpy(X), me cy-
mecrByer Takoii onenkn w' € Val(M), uro w'(X) C {1} u w'(a) = 0 (no Jlem-
Me . Taknm obpasom, myast Kaxkaoro j € {1,...,n} Bepno, uro wj(«) € {0,2}
Brreder w;(a) = 2. Crenosarensro, u(o) = a, rae a € {1,2}"\ {1}".

B srom caywae N comepxumr mommarpuity O ¢ yHEBEPCYMOM
{a A1 =14, a Vi —a, a}. Oupegernm orobpaxkenue ©: (a A —1a) = 0,
w(a Vy —a) = 1, ¥(a) = 2. Tak kak orobpakeHue 1) — MATPUIHBIA TOMO-
mopdusm u3 O Ha M, Co = C)y. Iockoneky O € SPp(N), nMeeM Takzke
Co = Cy. CiemoBarensno, Cyy > Cy. Onnako, coracuo yeaosuio, Chy < C.
[Tosromy Cpy = Ch.

Cayuaait 2: Inst Bcex X € S u a € S Bepno, uro o € Ceope(X) Breger
a € Cny(X). B arom ciyuae Cn > Cepe. Cornacho yeaosuo, Cy < Cope.
Caemosarennno, Cy = Ceope.

|

Teopema 1. [Tycmo M = ({0,1,2}, F,{1}), ede [F] = []1]. Toeda cmenemnv
maxcumasvrnocmu Cy pasnaemes 3.
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Zoxazameavcmeo. V3BecTHO, 9TO TPOMO3UIHMOHAIBHAS JIOTUKA, CJIEI0Ba-
HUE KOTOPOH JIETEPMUHUPOBAHO HEKOTOPOIl JIOTMYECKON MaTPHIIEii, UMeeT cTe-
[IeHb MAKCUMAJbHOCTH 2, €CJIN B TOW MaTPHIIE OIPEJIeJUMbl BCE KOHCTAHTHI
|Tokarz, 1973, Th. 14]. B marpune CPC onpeesnmbl Bce KOHCTaHTHI. [loaTomy
IL(CPC)| = 2. Kak caeayer u3 Jlemwmsl [2, me cymecrByer Takoit Mmarpunst N,
aro Oy < Cn < Cepe. Takum obpaszom, |L(Chy)| = 3. [

Teneps pacemorpum ciryqait M = ({0, 1,2}, F, {1,2}).

Teopema 2. ITycmoe M = ({0,1,2}, F,{1,2}), 2de [F] = [}1]. Toeda cmenens
maxcumarvrnocmu Cyy pashaemes 2.

Loxaszameavcmeo. Onpeennm orobpazxkenne ¥: ¥(0) = 0, ¥(1) =¥ (2) = 1.
Orobparkerne 1 — wmarpudHbiii romomopdusm u3z M wa CPC. Ilostomy
Cy = Cepe. Takum obpasom, |L(Chy)| = |L(CPC)| = 2. [

5. MaTpunpl g |-

B sTOM pasjiesie Mbl yCTAHOBUM CTEIEHH MAaKCUMAJLHOCTH Jisl JIOTUK, CJIe-
JIOBAHHsI KOTOPBIX JeTepMUHHpOBaHbl Marpumamu sBuga ({0,1,2} F.{1}) =
({0,1,2}, F\ {1,2}), tae [F] = [Jo].

OmnpesenmM BeioMoraTesibHbIE OTlepanun —ox = T o x, £Vay = —o(x 2 ),

x A2y = —9(—9x Vo —9y). DTH Ollepaliiy OTBEYAIOT CJIJLYIOMUM Tab/IUIaM:
Va

/\2‘ ‘—\x

1 1

S = O
N~ OR

2
1
0
1

o O OO
S = O
o~ o|lo
el

S O OIN

®akr 7. Ecim f € [lg], To f coxpansier pasbuenune {{0,2},{1}}, To ecrp
f(al, cee s Ai—1, 0, (07 PRI an) = 1, e.T.e. f(al, ey i1, 2,ai+1, ‘e ,an) =1
st Beex ¢ € {1,...,n}. D10 Tak, MOCKOIBKY |2 COXpaHsieT JaHHOe pasbueHue.

Pacemorpum coryuait M = ({0,1,2}, F,{1}), tae [F] = [{2].

Teopema 3. [Iycmo M = ({0,1,2}, F,{1}), 2de [F| = [l2]. To2da cmenens
maxcumarvrnocmu Cyp pasnaemes 2.

Loxazameavcmeo. Onpenennm orobpaxenue ¢: ¢(0) = (2) =0, (1) = 1.
Orobpazkenne 1 — wmarpudHbiii romomopdusm u3z M wa CPC. Ilostomy

Cy = Cepe. Takum obpasom, |L(Cyy)| = |L(CPC)| = 2. |
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Teneps pacemorpum coayuait M = ({0,1,2}, F,{1,2}).

Teopema 4. [Tycmov M = ({0,1,2}, F,{1,2}), 2de [F] = [l2]. Toeda cmenerv
maxcumarvrocmu Cyy pasnaemes 280,

Joxaszameavcmeo. OnpeneynM BCIIOMOraTeIbHYIO OLEPALI0 T <— Y CIeAy-
omuM 0bpazom: x — y = —o(z Vo —9y). OHa OTBeYaeT NPUBEICHHON HUXKe
TabJINIIE.

Pacemorpum dyukimo g; or n > 2 nepemenssbix (i € {1,...,n}).

gi(:vl, - ,:Bn) = (SU]'I — .’El) No ... N2 (‘Tjn—l — CL‘Z'),

rje KaxKJIOMy HMHJIEKCY U3 MHOXKeCTBA {Ji,...,Jn—1} COOTBETCTBYET YHUKAJIb-

HBII wHAEKC u3 MHOXKecTBa {1,...,n} \ {i}. Oyukuus g; upuHEMaeT 3HaYe-

e 1 Ha Takux Habopax (ai,...,an), 910 a; = 1 um a; € {0,2} musa Bcex

jeA{l,...,n}\ {i}. Ha Bcex ocranpubx Habopax oHa IpuHEMaeT 3HadeHue 0.
Onpenenum GYHKIUO fr:

folze, .o zn) = g1(xn, .oy 2n) Vo ga(x1, .y xn) Vo .o oo Vo gn(T1, . .., Tp).

Umeer mecro creayiomee: fn(ai,...,ay) = 1, ecn nabop (ay,...,a,) coaep-
JKUT POBHO OJIHY eJuHUILY, U fn(a1,...,a,) = 0 B OCTAILHBIX CJIydYasiX.
[Iycrs @, (p1,...,pn) € S makas dopmyna OT N HEPEMEHHBIX, YTO

w(P®(p1,...,pn)) = fu(w(pr),...,w(p,)) ns aoboit onenku w € Val(M).
PaccMOTpuM MOC/IEI0BATEILHOCTD MATpuIl, e M* — pesyabrar ymuONKe-
Hus MaTpuibl M Ha camy cebst k pas:

M2 M3,...,M", ...

O6o3naunm kak ©F MHOMKeCTBO BCex Takux HaOGPOB BUIA (a1,...,ax), 910
a; = 1 nyst mexoroporo @ € {1,...,k}, u s eex j € {1,...,k}\{i} Bepno, uro
a; = 2. ConocraBuM Kazk10it MmaTpurne M k ee mogmarpuiy MF ¢ yausepcymonm
Eé“ U ©%. O6parim BHEMaHNE, 9TO KIACCOM BbIIeIeHHBIX 3Hadenuii M* Gymer
muozxkectso DF = {1}F U ©F,

Iockonbky MF* € SPy(M) nns xaxoro k > 2, nmeer mecto Cpr © Clype.

Temneps nokazkeMm, aro Cype = Cyp, e.re. k =1 s Beex k, [ > 2.

Cuepsa upogemoncrpupyem, ato po & Cipe (p1, - - Pk P (P1y -+, DE))-
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Muoxecrso OF comepwxur k amementos. s kaxmoro i € {1,...,k} 060-
3HAUMM KaK G; Taxoii Habop (ai,...,a;) € OF, uro a; = 1. Oupemenum oren-
Ky u; € Val(M¥) cremyomum obpasonm: u;(p;) = @i, xorma i € {1,...,k},
u u(po) € {0}*. Slcno, uro ui(py, ... ,px) € OF C DF.

[Mockombry w(P®(pi1,...,0n)) = falw(pr),...,w(py)), A 060 OIEH-
ku w € Val(M), u pua mobbix u € Val(MF), o € S Bepno, uro

ula) = (wi(a),...,wg(a)), tae wi,...,wr € Val(M), takxke wumeeMm
wi(®(p1, -+ pn)) = fului(p1), ..., ui(pn)) € D,
Takum  obpasom, wu; — omenka B MF. upm  koropoit

wi(p1, - - Pk, ®(D1, .., pn)) € DF mui(po) ¢ DF.

Canenosarensno, po & Crpk(p1, - -+ Pny Pn(p1, -+, Pn))-

Teneps nokazkeM, uro | < k Bieder pg € Cyn(pi,-- -, Pk Pn(p1,- -+, Pk))-

Muoxkecrso O! comepsur [ smementos. Ecim u(p;) € O mis xaxoro
i€{l,...,k}, To cpenu p1,...,pg HaiiyTCsI IO MEHbBIIEH Mepe JIBe TaKue pas-
JIMYAIONINECsT IepeMeHHbIe P, 1 Pg, 9T0 u(py) = u(ps) = (a1, ...,aq;). Tak Kak
u(p) = (wi(p),...,wi(p)) mis HeKuxX wi,...,w; € Val(M), Haiinercs rakas
onenka wj € Val(M) (j € {1,...,1}), uro w;(p,) = w;(ps) = 1.

Anajormaueiv obpazom, wj(p,) = wj(ps) = 1, ecmm u(p;) € D' nna
kaxoro i € {1,...,1}, u u(p,) € {1} ana mekoroporo r € {1,...,k}.
Ecmm wj(pr) = wj(ps) = 1, 10 wj(®r(p1,...,pr)) = 0, m Torma
u(Pr(p1,.--,0k) & D'.

[TosTomy ®e cymecrByeT TakKOil OIEHKH U € Val(MY), wro
w(pts .- Pk, @1, pa)) © DL

CnenoBarensuo, po € Cypi(p1,- .-, 0k, Pr(p1, .-, Pk))-

Iokazkem, aro | > k Bieder pyo € Cyu(pi,-- -, Pk Pr(P1,- -, Dk))-

ycrs u(p) = (wi(p),...,wi(p)), e wy,...,w; € Val(M). Ecim u(p;) € 6
st kazkgoro @ € {1,...,k}, To cpeau wi, ..., w; HafigeTCs Takas OLEHKa wj,
aro w;(p1) = ... = w;(pr) = 2. B arom cayqae w;(Pr(p1, ..., px)) = 0. Ho To-
oia w(®x(p, .- ., pr)) & D

Ecmm e u(p;) € D' nna xamnoro i € {1,...,1}, m u(p,) € {1} n1a nexo-
toporo r € {1,...,k}, naiigercs taxkoe s € {1,...,k}, aro w;(p,) = w;(ps) =1
IpHu Kakoif-To ornenke w; € {wi,...,w;}. B sToM ciyuae cHoBa mosydaem
w; (P (p1,- .., pk)) = 0 u, kak caexpcrsue, u(Pg(p1,...,px)) ¢ D'

IosTomy mHe cymiecTByer Ttaxoii omenku wu €  Val(M'), wuro
u(p1, ..., ok, Pr(p1,...,pr)}) C DL

Canenosarensno, po € Cyipi(p1,- .-, 0k, Pr(p1, .-, 0k))-

Takum  obpasom, s Bcex  k,l > 2 BepHo, HTO
po ¢ Cip(p1y.. 0k, Pr(p1,...,0k)), eme. k=1
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Hycre M = {MF | k > 2}. JIna scex K,L C M Bbinonmnsercs ciie-
nytomee yeaosue: Cx = Cp, ere. K = L. Ilpu stom [M| = Nj. Cie-
nosarenbho, [2M| = 2% Tlockombky Oy C O ana kaxgoro K C M u
IL(Chr)| < |29PrM)| | raxoke mveem [L(Chy)| = 280, [ |

6. MaTpunmpl ajas |3

B sTOM paszeiie Mbl yCTAHOBUM CTEIEHH MAKCUMAJLHOCTH JIJIs JIOTUK, CJie-
JIOBaHMsI KOTOPBIX JleTepMUHUpOBaHbl Marpunamu sBuga ({0,1,2}, F\{1}) u
({0,1,2}, F,{1,2}), vie [F] = [{3]. Jna D = {1} upumepom 110106H0i1 MaTpu-
1Bl siBJIsteTCst Marpuna caadoii goruku Kimau [Kleene, 1952, p. 334]. B ciayuae
D = {1,2} — marpuna jorukn PWK [Ciuni, 2015|. Cepust pabor H. E. Tomo-
BOIl IOCBsIIIIeHa UMILIMKATUBHBIM PaCIIUpeHusiM 1o100Hbix Marpur |[Tomosa,
2010], |Tomoma, 2012, c.39-42|, [Tomova, 2012].

OmnpesenM BCoMoraTesbHbIe onepanun ~x = & |3 x, © V3 y = —3(x |3 y),

x A3y = —3(—32 V3 3y). DTH ollepaIu OTBEYAIOT CJIe/YIOIUM Tab/IIaM:
N3 ‘

V3 ‘ ~T

1
2

N O OO
N = O
NN NN
N = OO
N~ |
NN NN
N = O8

1
0
2 2
Paccmorpum coryuait M = ({0,1,2}, F,{1}), tae [F] = [{3].

Teopema 5. [Tycmo M = ({0,1,2}, F,{1}), ede [F] = [|3]. Toeda cmenemnv
maxcumasvrnocmu Cyp pasnaemes 3.

Aoxaszameavcmeo. [locrarouno mnokazare, uro N € SPy(M) Brieder
Cn € {Cr,Ccopc,Cuy}. Houycrum, uro N € SPp(M). Dro 3HaUuT, 910 B
SP¢(M) naiinercs nsomopdnas korms N ¢ yausepcymom A C EY 11 HEKOTO-
poro n. He Tepsist obutaocTH, Oyiem canrarh, uro A — yausepcym N. [losraraem,
qyro D C A — KJjracc BBIICJICHHBIX 3HAYeHUR V.

Bosmoxkier j1Ba corydas: oo {2} C A, 6o AN {2}" = @.

Caywait 1. Ilycrs {2} C A. JIubo AN{1}" = @, mubo {1}" C A.

Ecmm AN{1}" =@, 10 D ={@}, u Cn = Cy,.

IIycrs {1}™ C A. ITockombky ~1 = 0, Takxke nmeer mecro {0} C A. Torza
N umeer noamarpuiy O ¢ yrusepeymom {0,1,2}, tme 0 € {0}, 1 € {1}",
2 € {2}". Marpua O msomopdua M. Cremosarensno, M € SPy(N). Takum
obpazom, Cn < Cpy. Tak kak N € SPp(M), raxxke umeer mecto Cyr < C,
uCy=0Cyy.

Coyuait 2. Ilycts AN {2}" = @. JIubo AN {1}" = &, ombo {1} C A.

Ecm AN{1}" =@, 10 D ={@}, u Cn = Cy,.
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[Mycrs {1} C A. Jlu6o A C EF, nmubo A COIEPXKUT TAKON 3JI€MEeHT
a=(ai,...,an), 9ro a; = 2 u a; € {0,1} ana wexoropsix 4,5 € {1,...,n}.

IIpeamonoxum, uro A C Ey. Torma N € SP;(CPC), u Cy = Ccpc. Io-
ckosbKy {1}" C A, nmeer mecro D = {1}". Ho rorna Cy # C,. ITosromy
Cn =Ccpc-

ITycTs A comepzKuT TaKoii sjeMenT @ = (ay, ..., an), 410 a; = 21 a;j € {0,1}
It HeKoTopbiX 4,5 € {1,...,n}. Torna N umeer nogmarpuity O ¢ yHUBEPCY-
mom {1, 0, @V @, aAa}. dro smaunt, aro Cy < Co.

Onpeesnum otobpazkenue o: ¢(1) =1, ¢(0) =0, p(aVa) = p(aAa) = 2.
Orobparkenue p — marpuanbiii romoMmopdusm uz O wa M. [Tosromy Co = Cyy.
Cnenosaressio, Oy < Cpy. Tak xkak N € SPp(M), Takke HMeeT MeCTO
Cyr < Cp. Takum obpasom, Cy = Cy.

Kak noxaszas paz6op ciydaes, npuse/ieHnblii Boie, N € SPr(M) Bieger
Cn € {C4,,Ccpc,Cp}. U3 sroro Berrekaer, uro |L(Chy)| = 3. |

Teneps pacemorpum cayuait M = ({0,1,2}, F,{1,2}). Pesyabrar, anajo-
IUYHBINA IPUBEJIEHHOMY HUXKe, ObLT nostyde B pabore |Paoli, Pra Baldi, 2021,
Th. 5.3]. Ogaako HAIl METOJ CYIIECTBEHHO OTJIMYAETCsI OT MCIIOJIb30BAHHOIO B
3TOI CTAThE.

Teopema 6. [Tycmo M = ({0,1,2}, F,{1,2}), 2de [F] = [|3]. Toeda cmenenv
maxcumasvrnocmu Cyy pasnaemes 4.

Aoxaszameavcmeo. [locrarouno mnokazare, uro N € SPy(M) Brieuer
Cn € {Cwm,Ccpcxm,Ccopc,Cr}. llycts N € SPp(M). Homycrum, |To
N € SPy(M). D10 3naunt, uro B SPf(M) maiinerca usomopdnas xomus N
¢ yuusepcymoMm A C E¥ nis mekoropro n. He repstst oburmocru, 6ygem cum-
Tarh, ur0 A — yHuBepcym N. Ilosaraem, uro D C A — KJjacc BbIJIEJIEHHBIX
3HaveHuit N.

Bosmozkner 1Ba ciygas: 6o {2} C A, mmbo AN {2}" = @.

Coaywuaii 1. ITycrs {2}" C A.

Ecmm {2}" = A, To Cn = C,.

Eciu {2} # A, umeer mecto onHO u3 1ByX. JIu6o A comepKuT Takoit sJie-
MeHT @ = (a1, ...,a,),9r0 a; = 2ua; € {0,1} nusa nekoropeix 4,5 € {1,...,n}.
JIuGo st Beex & € A BepHO, 4TO @ # 2 BiIedeT 4 € E3.

I[Tycrs A comepKuT Takoii sjieMenT & = (ay, . .., ay), 410 a; = 21 a;j € {0,1}
Jist HekoTopbixX 4, j € {1,...,n}. Torma N umeer nogmarpuiy O ¢ yHUBEPCY-
MoM {@A~@, @V ~a,2}. Marpua O nzomopdna marpune M x 71 Ciieosares-
1o, Co = Cpxr, = C(M). Ilpu srom Cp > Cy. Crenosaresnsro, Cpy = Ch.
[Tockoabky ussectHo, uro C'n > Cyy, osryuaem Cy = Cy.
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Ilycrs a € E3, xob ckopo a € A n a # 2. Torna N umeer nogmarpuiy O
¢ yHUBEpPCYMOM {a A ~a,a V ~a, Q}, koTopast uzomopdua M. CHOBa morydaem
Cn = Cyy.

Caywuaii 2. Ilycte AN {2}" = @.

Ecmm A C E3F, 1o N € SP;(CPC), n Cxy > Ccpc. B makom ciyuae
Cn € {Ccpc,Cr }.

IIycrs A comepaKuT TaKoi smeMenT @ = (a1, .. .,ay), 410 a; = 2na; € {0,1}
JUIst HEKOTOpbIX 4,7 € {1,...,n}.

Ecim AN{2}" = @, 1o cymecrByer KoOpMHaTA, HA KOTOPOI KaxK bl HAOOD
u3 A umeer snadenue 0 wim 1. He Tepsiss obmiHOCTH, mOJaraeM, 9To TaKOBa
nepsasi KoopjuHarta, 10 ectb a1 € {0, 1} nys kaxkaoro nabopa (aq, ..., a,) € A.

B srom ciyuae N € SPy(CPC x M) u Cn = Ccpoxm- Iokaxem, 4aro
torma Cn € {Ccpoxmr, Cepc, Cr b

IMycrs o € Cope(X) n a ¢ Cn(X). B rakom cirydae Jy1st Kaxk/10ii OIEHKE U
B CPC BepHuo caemyroree: ecan v(a) = 0, To Haiigercs rakas dopmyma v € X,
aro v(y) = 0. Ecmm o ¢ Cn(X), 1o w(X) € D n w(a) ¢ D niast HeKoTopoi
oneHkn w B V.

Mg kaxmoit onenkn w B N Bepno, uro w(a) = (ui(a),...,uy(a)), tae
Ul,. .., U, — Hekue onenku B M. B cuiny Toro, uro a; € {0, 1} mis xaxmgoro
nabopa (ai,...,a,) € A, up — onenka B CPC. Tak xak w(X) C D, mmeer
mecto u1(X) C {1}. IMockonbky o € Cope(X), momygaem ui (o) = 1.

B 1o ke Bpems, mockoibky w(a) ¢ D, ui(a) = 0 misg HEKOTOPOro
i € {2,...,n}. He repsas obmpuocru, nomaraem, uro ¢ = 2. Takum o6paszom,
w(a) =a, tae a = (1,0,a3,...,ay).

[Mockombky w(X) C D, Tak:ke mMeeM it HEKOTOPOil dopmyssr v € X:
w(y) = ¢ rae (1,2,¢3,...,¢,). NHaue Mbl mosydmin Ob IPOTUBOPEYUNE C II0-
couikoit o € Copo(X), Tak Kak ug okazasnack Obl onenkoii B CPC.

B cuny onpenenennit onepanunit M, A comep:KUT TaK»Ke CJIeIyIoe HabOPb:

o ~i=(0,1,~as,...,~an):;

aVvVa=(1,1,a3Vas,...,a, Vay);
e aNa=(0,0,a3Nas,...,anAay);
o ~¢=(0,2,~cs, ..., ~Cy).

[Iycts B8 € Cpn(Y). Torma jyisi kaxmoit omeHku w B N BepHO, 4TO
w(Y) C {1,2}" Breuer w(p) € {1,2}".

Ob6oznaunMm kKak W™ MHOXKeCTBO Takux OIeHoK w* B N, dqT0
w*(p) = (a1,az,...,ay), vae a1 € {0,1}. fcuo, uro st KaxK IO oleHKN W™ U3
W* Bepno caemytomee: w*(Y) C {1} x{1,2}" 1 srever w*(B) € {1} x{1,2}" L.
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Otrobpasum  muokectBO W* B MuONKecTBO Val(CPC x M): ecimn
w*(p) = (a1,a2,...,a,), To Y[w*](p) = (a1,az). Ecmm w*(Y) C {1} x {1,2}"!
sreser w*(B) € {1} x {1,2}"7! 1o Yw*|(Y) C {1} x {1,2} mieuer
Plw)(8) € {1} x {1,2}.

Orobpazkenue ¢ CIOPbEKTHBHO, TaK Kak {a,~a,a V a,a A a,¢,~¢} C A. To
ecte Y(W*) = Val(CPC x M).

Takum obpasom, koiab ckopo w(Y) C {1,2}" Buewer w(f) € {1,2}"
nust o0oit orerkn w B N, Takyke BepHo, uro u(Y) C {1} x {1,2} Bieuer
u(p) € {1} x {1,2} nna moboit onenkn u B CPC x M. CrenoBarenbHo, ecin
BeCn(Y)ropBeCepexm(Y).

Oro sHaunt, yro Cn < Ceopoxy OmHAKO MBI yKe YCTaHOBUJIM, YTO
Cn = Cepoxm- lostomy Cn = Copoxm-

Taxkum obpaszom, ecim o € Cope(X) n a ¢ Cn(X) s mexkoropeix X C S
na€ S, 10 Cy=Cepoxm. Ecm xe a € Copo(X) Brever a € Cy(X), To
Cn € {Ccpc, Cr, }. D10 3aBepuiaeT paccMOTPEHUE HOCIEAHErO CILyIasi.

[Ipurumasi BO BHUMaHHE BCE DPACCMOTDEHHBIE CJIydau, I[OJIydaeM: eCcjin
Cn = Cuy, 10 Cn € {Cyr,Coproxir,Copo,Cr }. VI3 31010 BBITEKAET, UTO
IL(Car)| = 4. ]

7. Marpunpl ajs |4

JlaHHBIN pa3/esl MOCBSINEH CTENEeHsIM MaKCUMAJLHOCTH I JIOTHK, CJie-
JIOBaHMsI KOTOPBIX JeTepMUHHpOBaHbl Marpumamu suga ({0,1,2}, F.{1}) =
({0,1,2}, F,{1,2}), tme [F] = [l4]. Ucropuueckn mepBbIM PUMEPOM TaKoOii
MaTpHIlbl siBjsieTcss Marpuna jgoruku Cobounubekoro [Sobociniski, 1952], e
D = {1,2}, a 6a30Bble onepaiyu D U ~ OTBEYAIOT [IPUBEICHHBIM HUXKE TabJIH-
am.

| ~o

N~ Of8
o o= o|U
O O =[O
e
N O =N

1
0
2

B pab6ore |Grigolia, Finn, 1993| 1o106HbIe MATPUIBI PACCMATPUBAIOTCS JIJIsT
A3BIKA CO CBA3KAMH A, V, ~, Ipu9eM KOHBLIOHKIUS U JU3BHIOHKIUSA MOI'YT OIIpe-
JIeJIAThCs HECKOILKUMU cliocobamu. Huzke IpuseieHbl TabJIuIbl JIJIA JBYX Ba-
PHAHTOB KOHBIOHKIME (A4 1 A}) U IBYX BAPHAHTOB TU3BIOHKINH (V4 1 V).

Aa O 12 Va0 1 2 Aplo 12 vilo 1 2
00 0 0 0ojo 1 0 o]0 0 o 0o 1 1
10 1 0 11 1 1 10 1 1 11 1 1
2 /0 0 2 2 10 1 2 2 |0 1 2 2 |1 1 2

JIemma 3. [l4] = [A4, Vi, ~] = [AL, Va,~] = [D, ~].
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Hoxazamenvcmeo. Cuepsa nokazkeM, 910 [Ag, Vi, ~| = [A}, V4, ~] = [D, ~].
[Mokazkem, arto [A4, Vi, ~| C [A}, V4, ~].

e zViy=(xAjy)Va(~z ANjy) Va(z N]~y).
ot N\yy =~ (~xVi~y).
[Tokazkem, aro [A}, Va,~] C [D,~].
o xNjy=r~(zD~y).
e rV4y=r~xDY.
[Mokazkem, aro [D,~] C [A4, Vi, ~].
o 1Dy = ((~xViy) A~z)V]((~zViy) A1y).
Teneps nokazxem, 9to [l4] = [A4, V], ~].
o rx=xlyz;xViy=r~(Tlay); xN\ay = ~(~z V] ~y).

e 2 liy=~(zViy).
[ |

Paccmorpum  cremenp  mMakcumasibHOCTH  Chy,  HadaB €O cllydast

M = {{0,1,2}, F, {1}).

Teopema 7. IIycmo M = ({0,1,2}, F,{1}), ede [F] = [l4]. Toeda cmenenv
maxcumasvrnocmu Cpy ne menvuie No.

Zlokazameavbcmeo. Onpeenm BCIIOMOTaTeJIbHY O olepaImio:
rzoy = ~(x A4 y) Ay (z A} y). Tabiuia ucTHHHOCTH JJISt O HMEET CJIeJLy-
IOIUIA BUJI;

[Iycrb op (21, ..., @p) = 1 0T 0 ... 0 Tp. JJIsl KAXKJIOr0 HATYPAJIBLHOTO 71 > 2
UMEET MECTO:

1. op(ay,...,an) =1, eciu (ay,...,a,) CONEPKUT B TOTHOCTU OJHY €JMHU-
Ily, & OCTAJIbHbIE YJIEHbLI 9TOr0 Habopa — JBOMKMU;

2. op(ag,...,an) =2, ecuu (ay,...,a,) COCTOUT U3 JBOEK;

3. op(ai,...,a,) =0 B OCTATBLHBIX CIIydasiX.
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[Iycrs @, (p1,...,pn) € S Takas dopMmyna OT N HEPEMEHHBIX, UYTO
w(®(p1,...,pn)) = on(w(p1),...,w(py)) s moboit onerku w € Val(M).

PaccMoTpnM oce[oBaTenbHOCTh MaTpuIl, Tie M* — pesyabrar yMmmOXKe-
Hug Marpuibl M Ha camy cebst k pas:

M2 M3,... M", ...

[Mockonbky f(x1,...,2n) =2, eme. 1 = ... = X, = 2, JIJIs1 KaXKJI0ro k > 2
muoxectso EX\ {2}F — yrusepcym nommarpuier MF. O6osnauny nogvarpuity
MP* c yrusepcymom EX \ {2}F xax M*.

B cuny @axra [J Cype © Cype. B cuny @axra B Cy = Cpyv. Takum
obpazom, Cpr C Clye.

Mo2KHO TIOKa3aTh, YTO MOCIEI0BATETHHOCTD

CM27CM37"'7CM"7"'

obpasyer cuernyto 1enb B L(Chy).
[Mokaxkem, aro [ > k Bieuer Cyn < Cype.

Iycte | > k. Onpememum orobpazkenme ¢ uz E5 \ {2}F s EL \ {2}
w(al,... ,ak) = (b1,...,bl), rae

b a;, ecmn 1 < k;
P = .
ag, ecau 1 > k.

[ockombKy v — wmaTpmambiii romomopdmsm ns MK B M! mmeer wmecro
Cin < Cypr (em. Dakr .

Korma | < k, mvmeer wmecro py ¢ Cik(Pr(p1,...,pk)), OmHAKO
po € Cyp(®x(p1, - - -, 1k))-

Cuepsa nokaxem, 41o pg & Cyk(Pr(p1, ..., pk))-

JIjisi 9TOrO JIOCTATOYHO PACCMOTPETh Takylo omenky u € Val(MF), uro
u(po) € {0}*, a mnsa xaxoro i € {1,...,k} BBINOIHsCTCS CleIyIONMEe YCIOBHE:
u(pi) = (a1,...,ax),vne a; = lua; =2 qmascex j € {1,...,k}\{i}. ITockomns-
Ky u(®r(p1,...,pr)) € {1}*, Taxxe Bepuo, uro py & Cypr(Pr(p1,. .., k).

Teneps nokazxem, 1to pg € Cip (Pr(p1,-- -, Pk))-

s xaxcoit onenku u € Val(M') maiinyres takue wy, ..., w; € Val(M),
aro u(a) = (wi(a),...,w(a)), Koab ckopo « € S.

Ecmu u(p;) € EL\ {1,2}! ans nexoroporo i € {1,...,k}, To wj(pi) = 0 aus
HEKOTOpOit oreHkn w; € {wi,...,w;}. B srom ciaygae w;(Pr(p1,...,pr)) = 0.
Ho rorma u(®(p1,...,pr)) = (a1,...,a;), tme aj = 0 jasg HEKOTOPOro

jed{l,...,1}.
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Homycrmm, aro u(p;) € {1,2}\ {2} ma seex i € {1,...,k}.

Iycrs ©! — MHOMXKeCTBO Beex Takux HaGOPOB BUAA (ay,...,aq;), 9To a; = 1
Juist Hekoroporo 4 € {1,...,1}, u aj = 2 maa seex j € {1,...,1} \ {¢}. Muozxe-
crBo O! comeprkur | 31eMEHTOB.

Hockonbky | < k, ecmu u(p;) € {1,2} \ {2} mna seex i € {1,...,k},

o u(lp,) = wulps) € O wmwm ulp.) € {1,2}} \ 6" ara mexo-
Topeix 1,8 € {l,...,k}. B arom ciaydae Hailjerca Takas OIeHKa
wj € A{wi,...,w}, uro wj(p,) = wj(ps) = 1 mIA HEKOTOPHIX

r,s € {1,...,k}. Ho rorma w;(®x(p1,...,pr)) = 0. Orciona BHOBb mHOJIyYa-
em u(Px(p1,-..,pk)) = (a1,...,a;), ve a; = 0 guas wexkoroporo j € {1,...,1}.
Taxum obpaszom, s smoboit omenku u €  Val(M!') Bepmo, uro
uw(®r(p1,...,pp)) ¢ {1,2}. Us sroro cremyer, uro pg € Cypi(®r(p1,...,pr)).
Msr mokazamm, aro | < k Bieder Cyp > Cypn Ana mobsix k,l > 2. 9o
osnagaer, yro L(Chy) comepxur cuernyo nenb, u [L(Car)| = No. [

Teneps pacemorpum coayuait M = ({0,1,2}, F,{1,2}).

Teopema 8. [Tycmv M = ({0,1,2}, F,{1,2}), 2de [F] = [l4]. Toeda cmenerv
marcumasvrnocmu Cpp ne menvuie Ry.

Zloxazameavcmeo. Ananorunano Teopeme . B cayuae D = {1} kuacc BbI-
neennbix suadennii Marpunst M! ects {1}, B ciayuae D = {1,2} xmnacc BbI-
nenennbix suadennit marpuisr M! ecrs {1,210\ {2} B xone moxazarenncrsa
Teopemsl [7| MbI TIOKaza/H, uTO JUIsA J06oi onenkn u € Val(M') Bepmo, uro
w(®r(p1, ... px)) ¢ {1,2}, ko ckopo | < k u k > 2. |

8. Marpunsbl A s

B sToM pasjiesie Mbl HCC/IELyeM CTENEeHN MaKCUMAJIBLHOCTH JIJIsT JIOTUK, CJIe-
JIOBAHMs KOTOPBIX JeTepMHHHpOBaHbl Marpumamu suga ({0,1,2}, F . {1}) =
({0,1,2}, F,{1,2}), vie [F] = [{5]. B oimune or npeplymux ciy4daes, aBTo-
Py HEM3BECTHBI JIOTUKU, MATPHUIIBI KOTOPBIX 6a3upoBanch Obl Ha 5. C ToukmM
3peHnst Teopuu QYHKIUI MHOMO3HAYHOI JIOTUKH, CBOWCTBa [|5] paccmarpusa-
1orest B [Makarov, 2015|, [Makarov & Makarov, 2017].

OmnpenenuM BermoMoraTeabHble OMepalu ~& = T 5 y, Vs y = ~( 5 y),
T A5y = ~(~x Vs ~y). DT ollepaIyu OTBEYAIOT CJIELYIOMUM Tab/IUIaM:

Vs |

is‘ /\5‘

0
1

1 1

o o o|o
O = O
=l =]

| ~a
1
0
2

o o ~lo
o O O
NN NN
NN NN
e
NN NN
N = OR
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®Pakr 8. s kaxuoit byukuuu f(x1,...,x,), npuHajexameil [|s], BepHo,
aro Haiimercs Takoe i € {1,...,n}, IpU KOTOPOM BBIIOJHSETCS CJIEILYIONIEe
yeaosue: f(ay,...,a,) =2, ere. a; = 2.

Pacemorpum caywait M = ({0,1,2}, F, {1}).

Teopema 9. ITycmv M = ({0,1,2}, F,{1}), 2de [F] = [|5]. Toeda cmenenv

MAKCUMANADHOCTNU CM HE MEHDWE No.

ZJlokazameavcmeo. OnpenenuM emie OJHY BCIIOMOTATEJbHYIO OIEPAIUIO:
zeoy=ls (s (z,9),y)N5 15 (I5 (~x,y),y). Tabaumna ucruarocTn /17151 ® MMeeT
CJAEYIOIIUNA BUJL:

dAcHo, uTo x1 @ T9 =2, eTe. Ty =2u T 022 =1, eTe. x1 =21 x9=0.
Paccmorpum dyuknuio g; or n 2> 3 nepeMeHHbIX.

gi(l'l, ce ,ﬂj‘n) = ($j1 o acz) N5 ... N5 (l‘jn72 o {L‘Z) N Ty,
rje KaxkKJOMy MHJIEKCY U3 MHOXKeCTBA {Ji,...,Jn—2} COOTBETCTBYET yHUKAaJIb-
HbI MHIeKe u3 MHOXKecTBa {1,...,n — 1} \ {i}.

B cuny ompenenenuit A u e, dyukuusa gi(r1,...,T,) UpU-
HUMaeT 3HadeHnme 1 Ha ToM Habope (ai,...,ap), tme a; = 0,
4] = ... = Q-] = Git] = ... = Gp-1 = 2, ap = 1. Ecm a, = 2,
To gi(ai,...,ap) = 2. Ha Bcex nabopax, KpoMe IEPEYNCJECHHBIX BBIIIE,
gi(x1, ..., z,) upuauMaer 3Hauerue .

Ornpenesium GyHKIUIO [
folzy, oo zn) = g1(zr, .oy xn) Vga(zr, .oy Tn) Voo Vg1 (1, - o, ).
B cuiy onpenesiernit V u g;, IMEET MECTO CJIETyFOIIee:

1. fa(a1,...,an) =1, ecim a; = 0 st HekoTOpPOTO 4 € {1,...,n—1}, a; =2
s Beex j € {1,...,n—1}\{i}, nap, = 1;

2. folal,...,an) =2, ecnu ap, = 2;
3. fulai,...,ay) =0 B OCTAJIBHBIX CJIyYasiX.
[Iycrs @, (p1,...,pn) € S makas dopMmyna OT N HEPEMEHHBIX, YTO

w(Pp(p1y.--y0n)) = fu(w(pr), ..., w(py)) mis moboit onenku w € Val(M).
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PaccMoTpnM Iocsie[oBaTenbHOCTh MaTpuil, Tie M* — pesyabrar ymmOXKe-
Hust MaTpuilsl M Ha camy cebsi k pas:

M2 M3,... ,M", ...

B cuny CDaKTa muozkectBo EX\{2}F — yrusepcym nommarpumer M¥. O6o-
suaunM opmarpuiy M* ¢ ymmsepeymom E5 \ {21F kax M*. B cuny @akra ,
Chr C Chype. B ey @akra 3] Cyyp = Cppie. Taxum obpason, Cpr © Cpe.

[TokazkeM, 9TO TOCJIEIOBATEILHOCTD

Ciz2, Cygss s Cigns ..

obpasyer cuernyio rens B L(Chy).

Cuepsa npojiemoncrpupyeM, uro | > k Bieder Cyn < Cype.

Horycum, uro | > k. Onpenenum orobpazkenne ¥ ms E5\ {2}F 5 EL\ {2}
@/}(al, e ,ak) = (bl, ceey bl), rae

b a;, econ 1 < k;
P = .
ap, ecan 1 > k.

[MockobKy 1) — wMarpuunsii romomopdusm umz MF B M!, umeer mecro
Cin < Cype (em. @axr [I)).

Tenepy  sokaxkem, 4ro mpu | < k uMeer MeCTO Ceiylolee:
po & Cypn(Prr1(p1,- -+ Prr1)), omuaro po € Cypi(Pry1(p1,- -+ Pry1))-

[Tokaxem, aro pg & Cyr(Prr1(p1,- -, Pkt1))-

JlocTaToaHo paccMoTpeTh Takyio onenky u € Val(M¥), aro u(pg) € {0}*,
ulpry1) € {1}%, m ama weex i € {1,...,k} Bepmo cremxyiomee:
uw(lp;) = (a1,...,a), tme a; = 0 mw a; = 2, KOIb CKOPO
je{1,...,k}\ {i}. Tlockombky u(®py1(p1,...,prs1)) € {1}¥, Takxe Bepmo,
aro po & Cype(Pr(p1, ..., Dk))-

Teneps nokaxkem, aro pg € Chpi(Pri1(p1,-- - Prt1))-

T xaxnoii onenku u € Val(M!) maiinyrces takue wi, ..., w; € Val(M),
aro u(a) = (wi(a),. .., wy(a)), koib ckopo o € S.

Ecmm u(pri1) ¢ {1}, mo wj(pey1) € {0,2} mns mekoropoit oreHkm
wj € {wi,...,w}. B srom caygae w;(Prr1(p1,-..,pk+1)) € {0,2}. Ho ro-
rna u(Ppi1(p1,. .. pky1)) = (ai,...,a;), toe aj € {0,2} mist mHEeKoTOpOro
Jjedl,... 1}

Ecmu u(pry1) € {1} u u(p;) € E4\ {0,2}! nns mexoroporo i € {1,...,k},
to wj(p;) = 1 mas mekoropoit omenku w; € {wi,...,w;}. B srom ciydae
wj(Pr+1(p1,- -+ pr+1)) = 0. Ho torna w(®pt1(p1,- .. pe+1)) = (a1,... @),
rae a; = 0 gust HekoToporo j € {1,...,1}.
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ycrs u(pry1) € {1 w u(p;) € {0,230\ {2} st Beex i € {1,...,k}.

O6osHaunm kax =! MHOMKECTBO Beex Takux Habopos BuAa (a1, .. .,a;), 4TO
a; = 0 gust mexoropro ¢ € {1,...,1}, mw aj = 2 qua seex j € {1,...,1}\ {i}.
Muozkectso Z! cogepxur [ a1eMenToB.

Hockomeky I < k, ecrm u(p;) € {0,2}\ {2} mna seex i € {1,...,k},

o u(p,) = ulps) € E' wm u(p,) € {0,2} \ E' g mexoropwix
r,s € {1,...,k}. B arom ciydae maiigercss takas omenka w; € {wi,...,wi},
aro w;(p,) = wj(ps) = 0 mas mekoropwix 7,5 € {l,...,k}. Ho rorma
Wi (Pr+1(p1,- -+ Pr+1)) = 0.

Orcroma BHOBDL nosydaeM u(Ppi1(p1,...,pk+1)) = (a1,...,a;), rae a; = 0
st Hekoroporo j € {l1,...,l}. Takum obpasom, st s11060if OLEHKH

u € Val(M") sepro, uro u(®x1(p1,-..,0kr1)) & {1}, Us aroro crenyer, 1o
Po € Oy (Prt1(p1s - -+ Prt1))-

Mper nokazamm, aro | < k Bieder Cyn > Chype ang mobeix k,1 > 2. 9To
osnadaet, 110 L(C)hy) comepxur cuernyio remns, u [L(Car)| = No. [

Teneps pacemorpum coryuait M = ({0,1,2}, F, {1,2}).

Teopema 10. IIyemo M = ({0,1,2}, F,{1,2}), 2de [F] = [|5]. To2da cmenenv
maxcumasvrnocmu Cpr ne menvuie No.

Joxasameavbcmeo. PaccMoTpuM 10c/Ie10BaTeIbHOCTE MaTpuIL, e M* — pe-
3yJIbTAT YMHOXKeHNA MaTpuiibl M Ha camy cebs k pas:

M2 M3,... . M"™, ...

B cuny ®akra , muoxkectBo AF Becex mabopos Buma (a1, ...,a), comep-
JKAIIX B TOYHOCTH OJHY JBOiiKY — yHEHBepcyM mommarpuisl MF. O6ozmauamm
nogmarpuiy MF¥ ¢ yausepcymom AF xak M*. B cuny @axra Cye € Crpe
B cuny ®axra 3, Cpr = Cypr. Taxum obpasom, Cry € C .

Tenepsb moOKaxkem, 49TO i BeeX k,l > 2 uMeeT MeCTO CJejlylolee:
Cpre # Cyps x0ab cxopo | > k.

Iycre I > kuk > 2.

O6osnaunm  kak P (p1,...,pn) Takywo dopmyay s3bika S, 9TO
wW(Pp(p1,..-y0n)) = ~(w(p1) As ... A5 w(pyn)) mist Beex w € Val(M).

[okazxkem, uro pg € Cyrp(p1, -+ Prs Pr(p1,- -+, Pk))-

Hockombky M! — nomvarpuna M ¢ yuusepcymom Al, kiaccom Bbiue-
sennbIx 3uadenuii M! apisercs muozkectso T! Bcex Takmx HaGOPOB BHA
(a1,...,a;), aro a; = 2 gnasa mekoroporo i € {1,...,l} m aj = 1 mra Bcex
je{l,...,1}\ {i}. Muoxecrso Y comepxur [ amemenTos.

Kaxast onenka u € Val(M') Moxer GBITH Ipe/ICTaBIeHa CIIeLyIONM 00-

pazom: u(p) = (wi(p),...,wi(p)), vae wi, ..., w, € Val(M).
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Tak kak [ > k, J1s1 BCIKOR OIEHKU U € Val(M 1) Bepmo ciemyiomee. Ecimn
u(p;) € Y s xaxoro i € {1,...,k} wu(p) = (wi(p), ..., w(p)), naiinercs
rakoe s € {1,...,l}, uro ws(p1) = ... = ws(px) = 1. B cuny onpeenenuit
~ 1 As, 910 Bieger ws(®y(p1,...,pr)) = 0. Ho Torma u(®,(p1,...,pr)) ¢ Y.
Taxum obpasom, u(pi,...,pk) C Y! sneuer u(®,(p1,...,pr)) € Y ana Beex
u € Val(M"). CnenoBarensuo, py € Cin(1, -, P Pr(p1, -, 01))-

Teneps nokaxem, aro po & Cypi(P1s-- - Pk, Pu(P1s- - -5 Pk))-

Iockombky MHOKecTBO YF comepskur k 9/1€MEHTOB, CyIIECTBYeT Takast
onenka u € Val(M k), uro mns Beex 4,7 € {1,...,k} BBIIOTHSIOTCA Clle-
nytormue  yenosust: u(p;) € YR w(p) # wu(p;), uw(po) ¢ YF. Ilyers
u(p) = (wi(p),...,wg(p)), tae wi,...,wx € Val(M). Torma mnsa Kax-
goro r € {1,...,k} wmaiinerca rakoe i € {1,...,k}, uro w.(p;) = 2.
B cuny onpezenennii ~ u As, aro Biaeder w,(P,(p1,...,pr)) = 1, ecam
wr(pr) = 1, 1 we(Pp(p1,...,pr)) = 2, ecm wy(px) = 2. Taxkum obpasom,
w(pt, ..., ok, Pr(p1, ..., pk)) € TF, npuaenm u(®y(py, ..., pr)) = u(py). B 10 x)e
spems u(pg) ¢ T*. Crenosarennno, py ¢ Cin (015 - 0k Pr(p1s - - - 1))

Urak, s Beex k,I > 2, tme | > k, cymecrByer Takoe MHOXKECTBO
{X,a}, aro o ¢ Cype mw o € Cyp. To ects Cype # Cyp. B cnity Toro, uro
[{MF|k > 2} =Ro u Oy € Cypp izt Beex k > 2, mveenm |L(Chy)| = Ro. |

9. 3akJroyeHne

MpbI paccMoTpesn cTeneHr MaKCUMAJIbHOCTHU JIJIsl JIOTUK, 3a/[aBaeMbIX MaT-
puniamu Bujga ({0,1,2, }, F, D), tae [F] = [Ji] aus mekoroporo 1 <@ < 5, a D
ecrb {1} wim {1,2}.

Teopembl [6] He TosbKO ycTaHABIMBAIOT CTEHEHD MAKCUMAJIBHOCTH
JUIST CJIEZIOBAHMS, IETEPMUHUPOBAHHOTO KaXK 01 U3 COOTBETCTBYIONUX MATPHIL,
HO U MO3BOJISIIOT JIATh JJisl HUX moJiHoe ormcanue pemterku L(Chy).

Teopema [3] jaer TouHBIl OTBET Ha BOIPOC O MOIIHOCTH COOTBETCTBYIOIIEH
pererku L(Cps), OfHAKO CTPYKTypa 9TOH PEIeTKH TOJJIEKUT JIalbHeRIeMy
yrouHeruto. C TOUYKN 3peHnst aBTOpa, OBLIO ObI HHTEPECHO UICHTU(PUIINPOBATD
ee KOHEYHbIE yIaCTKU ¥ OIUCATh UX BHYTPEHHEe YCTPOHCTRO.

Teopewmsit [7] [8 [9] [10] raror sumb HUAKHIOI TPAHUIYY MOIIHOCTH HHTEPECY-
IONIUX HAC PEIIeTOK. DTO JEJaeT aKTyaJbHBIM BOIPOC O TOM, SIBJISIFOTCS JIA
COOTBETCTBYIOIIUE PEIIETKNA B TOYHOCTU CUETHBIME WJIA CPEJIM HUX €CTh TaKHe,
KOTOpbIE MMEIOT MOIIHOCTh KOHTHHYYMA.

Hakorerr, ormerum ob1iee pasHoobpasue pe3ysbraToB. Bee paccMOTpeHHbIe
MaTPUIBI OObEIUHSIET TO, YTO OHH 00JIaJIal0T MUHMMAJIBHOM BbIPA3UTETbLHOMN
cuJIoii B cBoeM Kjiacce. To ecTh 10 MeHbIel Mepe OJlHa U3 9TUX MATPUIL Ollpe-
JeuMa, B KaXKIOW TPEX3HAYHON JIOTHKE, MOJIyIeHHON J00aBIEHUEM TPETHEro
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3HadeHusl K KJaccudeckoil joruke. OHaKO, KaK OKa3aJIOCh, CTEIEHb MAKCH-
MaJIbHOCTH CJIEJOBAHU, JTeTEPMUHUPOBAHHBIX TUMH MATPUIIAMU, BAPbUPYET-
Cs1 OT 2 J10 OECKOHEYHOCTH.

[Ipencrapisiercs 1e1eco0bpa3HbIM B XOJI€ JaJbHEHIINX NCCJIeI0OBAHNi pac-
CMOTPETDb BOIIPOC O TOM, MOXKHO Jit C(OOPMYJIMPOBATH KPUTEPHUH, TIO3BOJISIOIITIE
oreHuTh MomHOCTh perterku L(Chy) ajist MPOM3BOJIBHO B3STON TPEX3HATHOI
C-pacmupsitorieit maTpunibl M Ha OCHOBE BBIPA3UTEIbLHBIX BO3MOXKHOCTEN €ee
orepamnuii.
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1. Introduction

Logical systems, serving as theories of the logical consequences relation,
often diverge in their views on the nature or instances of this relation, or some-
times both. Consequently, different logical theories can exhibit disagreements
regarding the validity of arguments. A well-known illustration of such rivalry
exists in the disagreement between intuitionistic logic and relevant logic(s) with
classical logic.

Classical logicians generally define a valid argument as one that preserves
truth:

The sentence X follows logically from the sentences of the class K if and
only if every model of the class K is also a model of the sentence X [Tarski,
1983, p. 417].
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This definition implies that sentence X logically follow from the set of sen-
tences K if and only if, in any model where the set K is true, sentence X
is also true. Consequently, being truth-preserving becomes a sufficient condi-
tion for argument validity. However, relevant logicians adopt a more stringent
stance, considering truth preservation as necessary but not solely sufficient for
inference validity. According to them, implication paradoxes arise from this
specific understanding of logical validity. To avoid these paradoxes, relevant
logicians argue that the conclusion must not only preserve truth but also be
related to the premises, ensuring that the conclusion logically follows from the
given premises:

The present approach, however, directly replaces the Classical Account
with the Relevant Account, and extracts the notion of relevance from the
new criterion for validity. For if the conclusion really does follow from the
premises, then they must be (logically) relevant to it [Read, 1988| p. 4].

Hence, the relevant logician introduces an alternative conception of logical
validity, diverging from the classical understanding. This deviation arises from
a disagreement with the classical perspective on the nature of logical validity,
driven by the aim to preclude arguments that, in their view, lack validity.
Consequently, a prominent illustration of the rivalry between different logical
systems surfaces in the ongoing debate between relevant logicians and classical
logicians regarding the very essence of logical validity.

Furthermore, when we substitute Kripke models with the models in
Tarski’s definition of logical validity, an intuitionistic logician perceives truth-
preservation in these models as a sufficient condition for logical validity. How-
ever, a divergence emerges when comparing their stances with classical logi-
cians, especially on instances such as the Double Negation rule. Within the
realm of intuitionistic logic, Michael Dummett stands out for his robust ad-
vocacy, elucidating the distinctions between intuitionistic and classical logic.
In one of his seminal articles championing intuitionistic logic against its clas-
sical counterpart, he articulates his position:

The question with which I am here concerned is: What plausible rationale
can there be for repudiating, within mathematical reasoning, the canons
of classical logic in favour of those of intuitionistic logic? <...> I am
concerned only with the standpoint of the intuitionists themselves, namely
that classical mathematics employs forms of reasoning which are not valid
on any legitimate construal of mathematical statements [Dummett, 1978|
p. 215].

Therefore, Dummett, acting in the capacity of an intuitionistic logician,
endeavors to bolster his viewpoint on “validity” by critiquing classical notions
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of validity. In doing so, he proposes his perspective as a potentially superior
alternative to classical validity.

Despite the common intuition that logical theories are in competition, two
obstacles challenge this perspective: the variability in meaning of logical con-
stants across logical systems and the concept of logical pluralism. Both factors
lead us to consider logical validity as a property tied to specific systems, with
judgments of different logical systems about argument validity seemingly talk-
ing past each other. The aim of this article is to demonstrate that logical
disagreements carry significance, and disputes among logicians are not merely
verbal.

The article is structured as follows: In the second section, we provide a
brief explanation of the two obstacles to rivalry in different logics. The third
section delves into Kouri Kissel’s solution for explaining logical disagreements.
Through the concept of metalinguistic negotiation, Kouri Kissel attempts to
illustrate that logical disagreements align with the pluralistic view of logic,
suggesting that logicians are involved in reasoning on a metalinguistic level and
critiquing each other’s perspectives. Moving to the fourth section, we exam-
ine the challenges posed by this explanation of logical disagreements. Finally,
in the fifth section, an alternative solution will be presented that aims to address
these challenges without encountering the identified problems.

1.1. Meaning variance of logical constants

The diversity in meanings assigned to logical constants across various lo-
gical systems raises the question of whether logical disagreements might be con-
sidered meaningless. As an illustration, consider the possible world semantics
of negation in classical logic and Routley’s semantics! for it in relevant logic
respectively:

~Aistruinwiff Ais false in w

~ Aidstruein wiff A is not false in w*

The assertion that altering the truth condition of a logical constant suffices to
change its meaning implies that theories attributing different truth conditions
to negation ascribe distinct meanings to it. Consequently, when these theories
diverge on the question of argument validity, their disagreement is deemed
verbal. The meaning variance of logical constants, according to Quine, leads to
the belief that paraconsistent logicians and classical logicians are not engaged
in a common discourse; their discussions revolve around different issues:

'In this interpretation, each world, w, comes with a mate, w*, its star world, such that
~ A is true at w if A is false, not at w, but at w*. See |Priest, 2008| p. 151].
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My view of this dialogue is that neither party knows what he is talking
about. They think they are talking about negation, ‘~’; ‘not’; but surely
the notation ceased to be recognizable as negation when they took to
regarding some conjunctions of the form ‘p . ~ p’ as true, and stopped
regarding such sentences as implying all others. Here, evidently, is the
deviant logician’s predicament: When he tries to deny the doctrine he
only changes the subject |Quine, 1970} p. 81].

Quine’s perspective on non-classical logic as opposed to classical logic is
encapsulated in the slogan: changing logic is changing the subject. Ac-
cording to this viewpoint, a classical logician discusses one thing, while a non-
classical logician discusses something else. Therefore, disagreements between
non-classical and classical logicians are deemed meaningless.

1.2. Logical pluralism

Logical pluralism posits that there is more than one right logic, but it can
be viewed in various ways. Carnap, for instance, contends that the question
of the right logic is meaningless. In his view, we are free to choose a linguistic
framework governed by specific rules, and no philosophical argument is ne-
cessary to justify this choice. Simply stating one’s syntactic rules clearly is
sufficient [Carnap, 1937, p. 51-52].

Shapiro offers a different view, asserting that the rightness of a logic depends
on its structure and application context. For example, he argues that the ax-
ioms of constructive analysis in mathematics and classical analysis in mathem-
atics are compatible with intuitionistic and classical logics, respectively. Each
set of axioms produces various structures, and according to Shapiro, each struc-
ture requires a different logic for correctness within that specific context |Caret,
Kouri Kissel, 2020, p. 4].

Beall and Restall, drawing inspiration from Tarski’s definition of logical
validity, contend that “validity” does not carry the same meaning across all
logical systems. According to them, each logical system requires a different
meaning of “logical validity”:

(GTT): An argument is valid,, if and only if, in every case, in which the
premises are true, so is the conclusion [Beall, 2006, p. 29].

Thus, Cases adopts different meanings in various logics, leading to distinct
meanings of validity in these logics. If “Case” is regarded as a consistent and
complete world, it results in “classical validity”. If considered as an inconsistent
and incomplete world, it yields “relevant validity”. Finally, defining it as a
structure gives rise to “intuitionistic validity” [Ibid., p. 31-32].

Therefore, logical pluralism suggests that multiple logics can adequately
capture logical consequence relations if a logical system is viewed as a theory
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of such relations. For instance, Beall and Restall prioritize the question of
argument validity in any logical system, asserting that all (acceptable) logical
systems provide correct answers to this question. Consequently, they argue
that logical disagreements regarding “validity” are meaningless?:

These two accounts of consequence are different but, with respect to the
chief question of Logic (what arguments are valid?), they are not rivals.
There is no sense in calling the two accounts rivals with respect to whether
such and so argument is valid. Qua answers to Logic’s chief question, the
two accounts do not compete [Beall, 2006, p. 44].

Logical pluralism posits that all logical theories are right, rendering them
incapable of being rivals. Additionally, the meaning variance of logical constants
prevents a direct comparison between these theories. Despite these challenges,
logicians openly engage in disputes with opposing logical theories, advocating
for their respective perspectives. Two possible approaches to understanding
these disagreements are to dismiss them as purely verbal disputes or to seek an
explanation. In the following section, we will explore Kouri Kissel’s proposed
solution to this intricate problem.

2. Metalinguistic negotiation explanation
for logical disagreement

As a pluralist, Kouri Kissel contends that logical pluralism initially ap-
pears inconsistent with the prospect of meaningful dialogue between different
logical theories. However, she recognizes this inconsistency as undesirable and
endeavors to present a solution [Kouri Kissel, 2019, p. 1|. While she specific-
ally advocates a particular form of logical pluralism, her proposed solution can
be viewed as a defense of the broader possibility of dialogue between logical
theories, irrespective of the specific conception of logical pluralism embraced.

Kouri Kissel’s approach to logical pluralism falls within the realm of domain-
specific logical pluralism, where “domain” refers to a specific field of discussion,
such as mathematics or quantum mechanics, around which people engage in
arguments. In this view, the rightness of a logic is contingent upon the goals

20Other conceptions of logical pluralism also aim to alleviate logical disagreements con-
cerning the nature or instances of validity (or both). For instance, Carnap’s conventional
pluralism, which permits any choice for a language framework bound by certain rules, and
pluralism that grounds the correctness of logic in its structure and field of application simil-
arly do not view different logics as rivals. These perspectives consider logical disagreements to
be meaningless and assert that the judgment of any acceptable logical system about validity
is correct. Consequently, Steinberger concludes that logical pluralism doesn’t resolve logical
disagreements but rather dissolves them and pluralists have been the heroes in ending these
pointless disputes |Steinberger, 2019, p. 3].
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of participants in the argumentative conversation and the specific domain in
question |Kouri Kissel, 2019, p. 3]. Consequently, the selection of the right
logic and connectives hinges on their alignment with the deductive aims of
participants and its ability to guide deductive practices appropriately [Ibid.,
p. 3-4].

As an example, consider a classical logician and an intuitionistic logician
who employ two distinct logics, not for different domains, but for the same
domain. The classical logician applies classical logic to analyze mathematics,
while the intuitionistic logician utilizes intuitionistic logic for the same pur-
pose. Due to the different meanings of logical constants in these two logics,
the two logicians do not use the same language when discussing the analysis of
mathematics. Consequently, their disputes about the validity of mathematical
arguments are deemed verbal because they employ different meanings for logical
terms. However, Kouri Kissel asserts that despite this challenge, the logicians
do not dismiss their discussions:

But this may not always be the case: there may still be a disagreement in
place about who is doing analysis in the best way even after the practi-
tioners realize that they are using different logical rules and connectives.
In effect, merely verbal disputes are resolved once the different mean-
ing/usage of the term in question is recognized, while these cross-language
disputes may not be so easily sorted [Ibid., p. 5].

Indeed, according to Kouri Kissel, in Carnap’s approach to pluralism,
the disagreement between two logicians is considered verbal. In this under-
standing of pluralism, when two logicians adopt different linguistic frameworks,
the meanings of logical terms are determined by the rules of their respective lin-
guistic frameworks, resulting in different meanings [Ibid., p. 4]. Consequently,
their conversation, particularly in the context of mathematical argument ana-
lysis, appears to be rendered impossible due to the divergence in the meanings
of logical terms.

Beall and Restall, guided by (GTT), acknowledge different meanings for
the term “validity” itself, despite maintaining a shared understanding of logical
constants. Consequently, when engaging in disputes over the validity of math-
ematical arguments, classical and intuitionistic logicians may find themselves
talking past each other, as their distinct meanings of “validity” lead to a lack
of mutual understanding.

According to Kouri Kissel, logicians, even after acknowledging the use of
different meanings of “validity”, persist in debating the validity of mathematical
arguments and engage in genuine discussions. To clarify this ongoing dispute,
she introduces the concept of metalinguistic negotiation, defined as “disagree-
ments about the proper deployment of linguistic representations” [Ibid., p. 6]
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citing [Plunkett, Sundell, 2013 p. 3|. Metalinguistic negotiation involves two
crucial characteristics: firstly, participants use words metalinguistically to dis-
cuss their correct use. What is critical in this negotiation is that the words
under discussion are not merely mentioned but actively used. Secondly, meta-
linguistic negotiations are held to answer the question of what is the correct
meaning of a word in a specific context and which word should be employed in
it [Kouri Kissel, 2019, pp. 6-7].

In an illustrative example provided by Kouri Kissel, a metalinguistic negoti-
ation unfolds between two individuals in a room who disagree about whether the
room is cold. One attempts to raise the temperature by asserting, “The room is
cold”, while the other disputes this claim. The crux of their disagreement lies in
differing definitions of “coldness™ the first person considers the room cold when
the temperature is below 70 degrees Celsius, while the second person holds that
“coldness” applies when the temperature is below 65 degrees Celsius. Despite
the verbal disagreement and the realization that they attribute different mean-
ings to “coldness”, the dispute does not end. Instead, each participant endeavors
to persuade the other by presenting arguments to either maintain or alter the
room temperature. This persistence in discussion, even after recognizing the
differing meanings, exemplifies a metalinguistic negotiation in action:

This is a hallmark of metalinguistic negotiation. Each is using the
term “cold” metalinguistically to demonstrate what they think the proper
meaning/usage should be — in this sense, the debate has a normative char-
acteristic about how “cold” ought to be used, and whether they ought to
attempt to change the temperature in the office. In this case, they each
use “cold” metalinguistically to make a claim about the proper extension
of the term [Ibid., p. 6].

Indeed, in the given example, the roommates engage in a metalinguistic
negotiation, which operates at a higher level than the object language. The dis-
agreement revolves around the meaning that should be ascribed to the word
“cold” in their conversation, with each participant advocating for their inter-
pretation. Their efforts are directed at convincing one another regarding the
correct meaning or usage of the term “cold” in the context of their goal, which
is either maintaining or changing the room temperature. This aligns with the
key characteristics of metalinguistic negotiations, where individuals, while us-
ing a particular word (such as “cold”), dispute its intended meaning and strive
to establish the accurate meaning or usage.

Kouri Kissel’s perspective on metalinguistic negotiation offers an explan-
ation for why the disagreement between different logicians is genuine rather
than merely verbal. Consider classical and intuitionistic logicians as an ex-
ample. The classical logician asserts that the excluded middle is a theorem,
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while the intuitionistic logician disputes this, maintaining that it is not. This
discrepancy arises from differences in the meanings of logical constants in their
respective logical systems or the disagreement over the term “theorem”.

While Kouri Kissel acknowledges the challenge of precisely determining the
nature of disagreement in metalinguistic negotiation®, she emphasizes that the
essence of the discussion revolves around disputes over the validity of excluded
middle. Despite the initial recognition that logicians may attribute different
meanings to the contested word, the discussion does not end. Instead, it trans-
itions to a higher level beyond the object language. At this level, logicians
engage in arguments to establish the best meaning of the term, ultimately aim-
ing to determine the right logic for the analysis of mathematics that aligns with
their deductive goals:

We can see these two participants as arguing about the best way to ap-
proach analysis, in particular about what the term “theorem” ought to
mean. In rejecting the claim that the fundamental theorem follows from
the axioms of analysis, the intuitionistic analyst suggests that the clas-
sical analyst has the wrong axioms and logical rules in place [Kouri Kissel,
2019, p. 8.

3. Logic of metalinguistic negotiation

I must acknowledge that, unconsciously, I held the assumption that logical
disagreements were synonymous with metalinguistic disagreements. Yet, upon
delving into Kouri Kissel’s article and examining her nuanced arguments, I am
now convinced that this explanation lacks persuasiveness. In the subsequent
section, I will scrutinize the shortcomings of this perspective and, concurrently,
present my proposed solution to elucidate the nature of logical disagreements.

According to Kouri Kissel, in a dispute, the parties argue about the right
meaning of a word in a metalinguistic negotiation. For instance, classical and
intuitionistic logicians engage in a metalinguistic negotiation where they debate
the meanings of terms like “or”, “negation”, or “theorem” to determine which
logic better analyzes mathematics. In this context, if she employs the term
“argumentation” in a logical sense, we must inquire about the logical rules
guiding the parties’ arguments. Are they following the rules of intuitionistic
logic or classical logic?

According to inferential semantics for logical constants, a logical constant’s
meaning is established by the rules that govern it — introduction and elim-
ination rules [Boghossian, 2003; |Gentzen, 1934; Prawitz, 1977|. For example,

3It’s noteworthy that Kouri Kissel herself acknowledges the complexity of determining the
exact nature of disagreement in metalinguistic negotiation, and she defers the solution of this
intricate problem for another time |Kouri Kissel, 2019} p. 11, footnote 14].
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the divergence in the inference rules governing “negation” in the sequent calcu-
lus for classical and intuitionistic logic results in these logics allowing different
meanings for this logical constant:

P=A4A | T,A=A
Classic . —
F‘ -4 =A I'= _|A,ﬂ.
o =4 ,, T e
Intuitionistic T A= = -4

If classical and intuitionistic logicians are engaged in a metalinguistic ne-
gotiation about, for example, which meaning should be attributed to the term
“or”, they employ two distinct terms in their arguments. Consequently, resolv-
ing the dispute over the meaning of “or” in the very metalinguistic negotiation
also necessitates a meta-metalinguistic negotiation. This is crucial to determ-
ine the best meaning for using that term in the metalinguistic negotiation.
Clearly, to identify the optimal definition of “or” in a meta-metalinguistic ne-
gotiation, a meta-meta-metalinguistic negotiation is required as well. In other
words, even if we consider most philosophical disputes to be a metalinguistic
negotiation about which concepts should be used (as |[Plunkett, 2015] does),
the situation with logic and logical disputes differs.

During a metalinguistic negotiation in logical disputes, logicians use rules
for their arguments that define the meaning of logical terms. Disagreements
in the application of these rules lead to disagreements in the meanings of the
terms. According to Kouri Kissel, engaging in a metalinguistic negotiation is
necessary to transform the disagreement into a genuine one. In contrast, two
metaphysicians, for instance, can use the same rules and meanings of logical
terms in their disputes during a philosophical discussion about “time”. However,
when the subject of the dispute is the rules and terms themselves, how can they
be compelled to apply the rules of inference or terms approved by the other
one? Each logician certainly does not prefer any logic to his own and favors it
over any other logic.

One might argue that, in an implicit convention, classical logic is assumed
to be the logic of the metalanguage for all logics, used to express the semantics
of their logical constants. Read challenges this traditional interpretation of
metalinguistic logic, considering it fundamentally at odds with logical pluralism.
The core concept of logical pluralism posits that all interpretations of “logical
validity” are correct, and therefore, all judgments made by acceptable logics
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regarding the validity of an argument are right. However, Read contends that
allowing classical logic in the metalanguage of all logics implies that the only
correct logic for the semantics of logics is classical. This, according to Read,
contradicts the fundamental idea of logical pluralism:

If one allows object— and metalanguage to drift apart, then a split per-
sonality and logical pluralism are just around the corner. The right re-
sponse is to insist on doing one’s semantics in the logic in which one

believes |Read, 2006, p. 17].

Furthermore, Read asserts that if a proponent of relevant or intuitionistic logic
considers a classical inference, such as EFQ or Double Negation, to be invalid,
they should not permit classical logic even in the semantic framework of their
own logic:

...if one believes that, e.g., double negation elimination, or EFQ are
invalid (as constructivist and relevantist do, respectively), then one should
reject the canons of classical logic even, or especially, when applied to the
semantic study of one’s chosen account of validity [Ibid., p. 17].

Read raises the question: “if we take classical logic as the only way of
meta-theoretical semantic interpretation, then how can we understand the main
speech of non-classical logic?” To address the concerns of non-classical logics,
such as relevant and intuitionistic logics, it becomes imperative to relinquish
the combination of non-classical theory with classical meta-theory. Instead, one
must embrace alternative forms of non-classical semantic theories to compre-
hend the core essence of these logics [Ibid., p. 13].

In summary, Read contends that the reduction of logical disputes to mere
verbal disagreements stems from the inclusion of the semantics of a specific
logic (namely, classical logic) in the metalanguage of non-classical logic. As an
illustration, he references Routley’s semantics for negation:

Either this has nothing to do with semantics, but enables one to manip-
ulate the uninterpreted symbol “~” in pure semantics for relevance logic;
or it does explain the meaning of “~”, in which case, classical and relev-
ance logic are discussing different connectives. If (T*) gives the meaning
of “~”  then its meaning is different from the negation in classical logic
and, as Prior put it, classical and relevance logicians are “simply talking

past one another” [Ibid., p. 14].

Hence, if the selection of a single logic for the metalanguage of all logical systems
goes against the essence of logical pluralism, and every logician is permitted
to adopt a logic in the metalanguage, how can a metalinguistic negotiation be
effectively resolved? Kouri Kissel establishes a criterion to distinguish between
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a purely verbal dispute and a metalinguistic negotiation. In a purely verbal
dispute, the contention ends once the parties recognize that they ascribe dif-
ferent meanings to the same term. This is because such a dispute does not
involve a genuine disagreement over the desired term’s meaning. On the other
hand, in a metalinguistic negotiation, even after acknowledging their dispar-
ate meanings of a word, the discussion persists until a consensus is reached
regarding its correct use or meaning. However, what if they persist in arguing
for their accepted meaning against each other, employing different meanings
of the word in their dispute? Would this not also qualify as a purely verbal
argument? Their ongoing disagreement over the word’s meaning, rather than
merely mentioning it, suggests that, based on Kouri Kissel’s criteria, they do
not bring the dispute to a close.

4. What is the purpose of logical disagreements?

In reviewing the example presented by Kouri Kissel, where two individuals
in a room held different meanings of “coldness”, it initially seemed that their
dispute over room temperature was merely verbal. However, Kouri Kissel ar-
gued that they were engaged in a metalinguistic negotiation, disputing the right
meaning of “coldness” to determine the appropriate action: whether to main-
tain or change the room temperature. In this context, the dispute appears to
be ultimately about determining the right course of action.

According to Kouri Kissel’'s perspective on metalinguistic negotiation,
the dispute wouldn’t be considered verbal because it doesn’t end without any
resolution after revealing their disagreement over the meaning of “coldness”. In-
stead, the discussion culminates in a decision — whether to maintain or change
the temperature. Focusing on the ultimate purpose of the dispute provides an
explanation that extends beyond mere verbal disagreement. Despite attributing
different meanings to “coldness”, the discussion results in a tangible outcome,
demonstrating that the dispute is a genuine disagreement over the concept of
“coldness” rather than a purely verbal dispute.

In essence, by examining the ultimate reaction and the resolution of the
dispute, we can discern the actual nature of the disagreement. This suggests
that, far from being merely verbal, there was a substantive and real dispute
over the meaning of “coldness”.

Now let us consider a dispute between two logicians: two logicians disagree
about the validity of an argument; Despite taking different meanings of “va-
lidity”, both of them argue in favor of the judgment of his logic about the
validity (or invalidity) of the argument. This dispute seems verbal because
they have different meanings of “validity” (or terms like “or” or “negation”, etc.).
However, compared to the last example, if we ask what is the purpose of the
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dispute and what is the appropriate reaction after resolving the dispute for the
logicians, there will be no need to resort to metalinguistic negotiation to explain
the disagreement. Why do logicians oppose rival theories of “validity” or its
instances (or both) and present a new theory to solve potential problems? Isn’t
the essence of that dispute what appropriate reaction they should take to the
conclusion if they believe the argument premises? In fact, the best explanation
for the fact that the dispute is not merely verbal is the changes in the belief
system of those two logicians, which creates the validity of that argument;
compare it with the example where the dispute was whether to maintain or
change the room temperature. Thus, it seems that, regarding the ultimate
reaction, the best explanation for logical disagreement is applying normative
restrictions to the premises and the conclusion of the argument.

The idea that the logical validity of an argument implies that we cannot
(or should not, or there is no reason to) believe its premises without believ-
ing its conclusion, and how our belief system is structured based on logical
rules, has been introduced in philosophical literature as the normativity of lo-
gic. [MacFarlane, 2004| explored 36 different forms of normativity in logic
(if it is normative), analyzing their strengths and weaknesses. Field expanded
on this exploration, recognizing the challenges linked to a traditional definition
of validity as necessarily truth-preserving. He suggests that applying normat-
ive restrictions on beliefs in premises and conclusions is a crucial condition for
logical validity:

If an argument is valid, then we shouldn’t fully believe the premises
without fully believing the conclusion |Field, 2015| p. 43].

Field, while not explicitly considering the normativity of logic as a sufficient
condition for logical validity, [MacFarlane, 2017] argues, essentially acknow-
ledged it as such, leading to a normative analysis of validity. However, taking
a definitive stance on this matter is not necessary to articulate my perspective.
Regardless of whether validity is defined as necessarily truth preservation or
construed through normative constraints on belief in premises and conclusion,
what is crucial for my argument is that the best explanation for elucidating
the logical disagreement between two logicians lies in their ultimate response
to resolve their dispute. This response entails a requirement for the acceptance
of the conclusion, assuming belief in the premises of an argument.

The Inference to the Best Explanation methodology can elucidate how
normative constraints on premises and conclusion can be a better explanation
for genuine disagreements between logical theories. This methodology does
not prioritize the manner in which an explanation is deemed the best. There
is no imperative to scrutinize the specific events leading to the determination
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that a theory qualifies as the best explanation. It disregards how the dispute
between logicians unfolds and the specific logical rules or logical terms they em-
ploy for their argumentative disputes or whether their arguments are conducted
on a metalinguistic level. The assessment of a theory as the best explanation
involves external factors such as adequacy to the data, simplicity, consistency,
explanatory power, and so on |Priest, 2016} p. 32].

Crucially, this approach provides a straightforward resolution to the chal-
lenging issue of meaning variance of logical constants. Despite the apparent
incommensurability arising from the meaning variance of logical terms, logi-
cians often assert that their logical systems disagree with others and engage
in arguments to support their respective systems. The normative constraints
approach, by transcending the specific meaning of particular system for lo-
gical terms, provides a straightforward explanation for these logical differences.
The focus shifts from what logicians mean by logical terms to whether they
should accept the conclusion after accepting the premises. Consequently, the
normative constraint on the premises and the conclusion serves as a simple
and effective explanation for the intricate problem of the meaning variance of
logical constants. Furthermore, even when considering logical disagreements
as disputes about logical terms, as Kouri Kissel suggests, the metalinguistic
negotiations about these terms are deferred to a higher level, which remains in-
definitely open-ended and lacks a clear resolution. This advantage brings more
simplicity and explanatory power to this approach than Kouri Kissel’ view at
the same time.

To assess the superior data adequacy of the normative constraints approach,
let us scrutinize an argument governed by different logics. Kouri Kissel aligns
herself with a version of domain-dependent pluralism, contending that the ap-
propriate logic or connectives depend on the domain or context of use. Consider
the mixed argument from [Tappolet, 1997, p. 209]:

a) Wet cats are funny.
b) This cat is wet.

c¢) This cat is funny.

Sentences (a) and (c) pertain to the aesthetic domain, while (b) belongs
to the empirical domain. Setting aside concerns about soundness, an inquiry
into its validity arises. If logic is indeed domain-dependent, the predicament
surfaces: which logic should be employed to assess the validity of an argument
with premises and a conclusion from different domains? As argued by [Stei,
2023, p. 107], “the governing logic is that of the argument’s weakest member.
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Alternatively, in case the logics in question cannot be ordered according to
their strength, the argument will be governed by the intersection of the logics
in question”. Regardless of the choice, the outcome is consistent: “The result
is that, in broadening the frame of reference in terms of the domains involved
in an argument, the domain-pluralist’s assessment of validity-in-D approaches
the monist’s conception of validity” [Stei, 2023, p. 108].

However, a critical concern arises: How can a pluralist, especially one sub-
scribing to domain-dependence, maintain her pluralistic approach when assess-
ing the validity of arguments involving different domains governed by distinct
logics? The initial concern in this article was to explain logical disagreements
while preserving a pluralistic approach. Yet, the question of the logical validity
of mixed arguments and the ensuing disagreement seems to erase pluralism.
Can the metalinguistic negotiation approach to logical disagreement resolve
the tension between logical pluralism and the assessment of validity for these
arguments? It appears that logical pluralism has already dissipated, leaving no
room for metalinguistic negotiation to choose the best logic for assessing the
validity of the arguments.

Contrastingly, the normative constraints approach to logical disagreements
adeptly elucidates the assessment of argument validity governed by different lo-
gics while unwaveringly upholding the tenets of logical pluralism. The domain-
dependent pluralist was compelled to choose the weakest logic or intersection
between the involved domains to evaluate the validity of mixed arguments,
and this reduced pluralism to monism. However, in the normative constraints
approach, there is no prerequisite to initially agree on a logic to resolve the
dispute over the validity of that argument. It suffices to examine whether,
by accepting the premises of that argument, we can (or should or there is a
reason to) believe the conclusion as well. In this case, the disagreement between
two logicians regarding arguments containing sentences from different domains,
can be resolved without abandoning the logics that govern those domains and
without necessitating a consensus on a singular logic. Therefore, the normative
constraints approach can explain cases of logical disagreements that the meta-
linguistic negotiations view cannot resolve, establishing its superiority in terms
of data adequacy.

5. Conclusion

Logical systems, being theories of logical consequence relations, can disagree
on the nature or instances of this relation, or both. However, the semantic
variety of logical constants and the presence of logical pluralism pose signi-
ficant obstacles, rendering logical systems incommensurable and their alleged
disagreements seemingly meaningless. Kouri Kissel attempts to elucidate this
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disagreement through metalinguistic negotiation, wherein parties engage in ar-
gumentation to convince each other about the optimal meaning of the disputed
terms.

However, a critical question arises: which logic should they employ in their
arguments during the metalinguistic negotiation? If the subject of the dispute
is not logic itself, the metalinguistic negotiation might not end as a purely
verbal dispute, and the parties may reach an agreement on the meaning to be
adopted. Conversely, if the disputed subject is logic, the metalinguistic nego-
tiation necessitates a meta-metalinguistic negotiation to establish the meaning
of the disputed terms in the metalinguistic negotiation. This recursive pattern
continues with each level requiring an additional metalinguistic negotiation,
creating an infinite regress.

Therefore, while adopting Kouri Kissel’s framework of ultimate reaction
to explain metalinguistic negotiation, I posit normative restrictions on the
premises and conclusion of an argument as the superior explanation for lo-
gical disagreement. Utilizing the inference to the best explanation, I argue that
the normative constraints approach effectively addresses logical disagreements
while circumventing the challenges posed by the semantic variance of logical
constants and logical pluralism.
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BBenenne

2Keraaust — 9T0 BHYTpPEHHUE IICUXOJOIMYECKHE COCTOSTHUS PAIMOHATBHBIX
areHTOB, JIOCTYIHBIE UM B MHTPOCHEKTUBHOM OIIBITE OT IepBoro Jjmia. syte-
HHe YKeJIaHUI IoApasyMeBaeT pedJIeKCHIO areHTa IO WX MOBOJY, JOCTATOYHYIO
JJISI TOTO, 9TOOBI UX ODIYyMBIBATH, COOOIIATH O HUX IAPYTIUM, PACCyKIATb 00
X peaju3aliui Wik OpaThbcs 3a Hee, MoJ0upasi MOAXOIMINNe CPEJICTBa, a TaK-
JKe OIPeJIeJIEHHYIO CBsI3b C IOJIOXKEHUEM JIeJI B MUPE, BEAYILYI0 K JefCTBHUSIM
110 €ro M3MEHEHWIO B HEKOTOPBLIX CIydvasX, HO He BO Bcex. Hampumep, B m3-
BECTHOM CIIOpe MeXKJy reposimu pomana VBana AjekcanjpoBuda ['oHIapoBa
«O6momoB» Uibeit O6momoBeiM 1 ero apyrom Arapeem Illromasnem O6moMOB
[IPU3HAETCsI, ITO KeJiajl Obl IMUTh 4Jail ¢ »KeHol Ha Teppace cBoero jgoma B O6-
JIOMOBKE, IIPUHUMATH FOCTEl M BECTH TaM CBETCKYIO KU3Hb, I €My J0CTABJISIET
YIOBOJIbCTBUE CaMa MBICIb 00 9TOM, a MBICJIH O TOM, 9TO JJjisI OCYIIECTBJICHUSI
CBOEro KeJIAHUsI eMy Hy2KHO Bble32KaTh B ¢BeT B [leTepbypre, 9To0bI BCTpedaTh-
¢ ¢ m30paHHUIEH, KEHUTHCsI, MocTpouTh B OOJIOMOBKE JIOM, IIepeexarhb Ty.Ia
C KEeHOH, BBI3BIBAIOT y HEro OECIOKOWCTBO W, HAIPOTHUB, YKeJaHWe H30eKaTh
KaKUX-JINOO JIeMCTBHI 110 pean3allui STUX MEUTaHNi, B OCOOEHHOCTH — BBIE3-
1oB B ceer. Hecmorps Ha 1o, uro IIITosbi cortacen ¢ O6JIOMOBBIM B KEJIAHUN
n3berarh CBETCKO »Km3HU B IleTepOypre, OH BBIHYKIEH IOSBJISITHCA B CBe-
Te, YTOOBI BCTPEYATHCsI C JIFOJIbME B IEJIsIX PeaM3alluu CBOoero H60jiee BayKHOTO
JKeJIAHUsS TPYUTHCs Jiuisd pa3suTust 6usneca |[Lonuapos, 1998, c. 172-186|. IToa-
oJIbHBIN desioBek u3 nosectu Peopa Muxaitiopuda JlocToeBckoro «3amucku
U3 MOAIT0/IbsT», Kak 1 O6JI0MOB, X0Tes1 Obl n36eKaTh OECIIOKONCTBA, U IJIsl 3TOr0
eMy Tpebyercss BOBMOXKHOCTD IIUTh 4ail, KOrJAa B3IyMaeTCsl, BIUIOTh JI0 «CBETY
IPOBAJIMTHCs, a 4T06 MHe 4ail Bcerma nmTby |Jocroesckuii, 1973, c¢. 174, ox-
HaKO OH He crajl Obl IUTh 4Yail B KarkKIplii MOMeHT BpeMenu. lsmsg Bams us
nbecbl AaTona [laBioBnua YexoBa «/lsias Bawsi», kak u O6GJIOMOB, HCIBITHIBA-
€T YJIOBOJILCTBHE HPU MBICTH O YKEJIAHUH TIOBECUThCsI TOroKUM JHeM |Hexos,
1986}, c. 71|, xorst on u He cobupaercst Bemarbesi. CBeeHNsI 0 YKeJAHUSIX JIPYIUX
JOCTYIHBI U3 YTBEPKICHUI 0 HUX BUIA

Kenanue 2Kenaio [arobdsr| X,

rae X cuMBoJIM3UpyeT Boobpakaemoe JeiictBue uin curyanuio. CojepKanue
YTBEPK/IEHUI TAKOIO BUJIa HOCUT HEKOTHUTHUBHDLIN XapaKTep W HE COODIIAeT O
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3HAHNAAX WA MHCHUAX areHTOB XKeJaHWIl 110 MOBOJY IIOJIOZKEHUA eI B MUDE,
KaK B CJICAYIOIUX BBIPAKCHUAX, PEKOHCTPYUPYIOIMINX >KeJTaHUd YIIOMAHYTBIX
BBIIIIEe IIEPCOHAKEI:

HKenarnue* [adu Banu  2Kenaro nosecurbest moroxkum jiuem (I[1I1]),

Keaanue™ Obromosa  2Kemaio nurn wait na reppace ([197),

HKenarnue** Obaomosa  7Kenaro He BbleskaTh B cBeT (He-BC),

2Kenanue* Hodnoavrozo uenosexa  2Kemaro nurh 4aii, korja s3aymaercs (I[14B),
Kenanue® [lImosvya  2Kemaro passusats 6usnec (PB),

Kenanue*™ HImoavya  ZKemaro ne Bbleskarhb B cBer (ne-BC).

Il KpaTKOCTH yCJIOBUMCSI UX 3allUCBIBATDH, OIyCcKas CJI0BO «2Kesato» u
HCIIOJIB3YsI TIPOIUCHBIE PYCCKME OYKBEHHBIE CHMBOJIBI BMECTO X JIJIsI YKA3AHUS
HA COJIEP2KAHUS KeJaHuil, 0€CCKOOOYHO, IJie BO3MOXKHO, OCTAaBJIsAs JIATHHCKHE
U TpevYecKue CUMBOJIBI JIJIsT BBIPAXKEHUsI OTHOIIEeHU. HekoTopast TpoMO3IKOCTh
3aIMCH IPOJIUKTOBAHA, CJIOXKHOU O0YCJIOBJIEHHOCTBIO 2KEJIAHWI B CBA3U C areH-
TaMU W TEKYIIUMHU CUTYAIIAsIMUA, TaK 9TO OJUHAKOBBIE COJIepKaHusT, Kak He-BC
B Keaanuu** HImoavua n 2Keaarnuu™* Obromosa wim 19 B Keaanuu® O6-
aomosa u 2Kenanuu™ Iodnoavhozo wesosexa He CO3JAIOT TOXKIECTBEHHOCTH
JKeJIaHU.

Eciin paccMaTpuBaTh XKeJTaHUST KAK BhIPAYKAIOINe HAMEPEHUs ar€HTOB IIPH-
JIEP?KUBATHCS ONPEJEJICHHON JIMHUK TIOBEJICHUS, TO OHU ITOXOXKU HA yCJIOBHBIE
UMIIEPATUBBI — JIe/IM0ePATUBHBIE 0043aTEILCTBA, KOTOPBIE areHThl OEPyTCs UC-
[OJIHUTD, CHadasia ChHOPMYJIMPOBAB IPAKTHIECKOE PACCYXKJIEHUE O TOM, KakK
HYKHO IIOCTYIIaTh JIJI JIOCTUXKEHUS YKeJaeMOr0, a 3aTeM — IIPUIeP:KUBasiCh
000CHOBAHHOW B HEM JIMHUU ITOBEIEHUSA, MOAUMUIINPYEMOIt, Ile Hy?KHO 10 00-
crositesibcTBaM. CX0XKeCTh ¢ UMIIEPATUBAMU OTKPBIBAET MEPCIEKTUBY UCIIOJb-
30BaTh JIJIsi MOJIEJIMPOBAHUS YKeJIAHUI UJEI0 YCJIOBHOIO JTMHAMUYECKOrO 00s-
3aTeJIbCTBA U3 JICOHTUYECKON Jyioruku [van Benthem et al., 2014], cBsasbiBato-
HIyIO IIPEJICTaB/IEHNE 00 «UJEAJILHON» CUTYyalluu, TJie BBIIOJHAIOTCH BCE HOP-
MBI, C ee peajm3aryeil mim MakcuMusanueil B jocruykenun sroro |Hansson,
1969; (Governatori, Rotolo, 2010]:

M,SEO(y | ¢) & Max([[e]lar) € [[V]Im (1)

B (1) v u ¢ — 910 cuTyanuu, B TOM YHUCJIE IOJIyYE€HHbIE B Pe3yJbTare
seficTBuii cyO'beKTOB HOPMBI U 00pa3ylolue CojepyKaHue YCJIOBHON HOPMBI,
O — cuJIbHBII MOJAILHBINA ollepaTop «0bga3are/bHo», M — Mouenb Ha Kpuke-
dpeitme F = (S, X), [[[]];m — ucrunnocraas dyuknus na mogenu M, a S — sro
MHOKECTBO CUTYaIlii, ONUCHIBAIOIINX (He-)BbIIIOJHEHNE HOPM U YIIOPSIJIOYEHHOe
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npu nomotmu Max 1o CTeleHn MPUOINKEHNUS K «UIeaJLHOCTHY Ha OCHOBE OT-
HOINIEHUsT <-IPEIIIOYTUTETHHOCTH BPOJIE «CTOJIb YK€ XOPOIIO WU JIYUIle, IeM>.
Dopmyitoit

Maa([[]]ar) € [[V]]m

B CEMaHTHKE JIEOHTUYECKON JIOTMKH, a TaKyKe IAPYyIuX OTBETBJIECHUN QUIO0-
cO(CKOIT JIOTUKY BBIPAYKAIOT UJIEI0 MAKCUMU3AINE BBIIIOJHEHUST HEOOXOIMMOIO
YCJIOBUS (0 OTHOCHTEJILHO 7y, HAIIPUMED B CEMAHTHKE KOHTP(MAKTUIECKUX KOH-
JIUIIHOHAJIOB Buja ¢ = 7y [Stalnaker, 1968].

Ecnmu mpeacraButh nHamepenme peann3oBaTh kejganne (G IyTeM JOCTUKE-
HUsI 7y MPU TOMOIMHU JEeHCTBUs F'| BBITOJIHSIIONIETO (0, KAK B3SITHE areHTOM Ha
cebs1 MBICJIEHHOT'O 00SI3aTe/IbCTBA ITOCTYIIATh OIIPEIeJIEHHBIM 00PAa30M, T.€. TIPEe/I-
craButTh 06st3areberBo O(G | F) no ananoruu ¢ obsizaresnscrsom O(y | ) |/Iu-
caniok, 2014], To (1) orpakaer uie0 PaHKUPOBAHUS JKeJaHUIl 1 CIIOCOOOB MX
OCYIIECTBJIEHHSI, KOIJIa areHTy IMOPOil IMPUXOIUTCS OTKA3aThCsl OT Pean3allun
OJIHOT'O YKeJIaHWS B I0JIb3Y IPYrOTO WJIM JOBOJIBCTBOBATHCSI CHOCHBIMH, HO He
HAMJIYYIIAMEA CPEeJACTBAaMU JJjIsl 9TOTO, KaK IIPOUCXOMUT ¢ Keanuamu Ob1omo-
Ba u Ilrosnpna. [IpakTudeckue paccyxkenusi, (pOPMYIUPYIONINE TPUOPUTETHI
B OCYIIECTBJICHUN YK€JIAeMOTO U MPEIIIOYTEeHNsT B TOM, 9TO Tpebyercs cleiaTh
JIJIST 9TOTO, UTPAIOT BayKHYIO POJIb B MOJIE/IUPOBAHNN >KEJIAHUI.

B ornname or mpemioxKenuil, OMUCHIBAIOIMINX MOJIOKEHUsT Ae u 00/1a1a50-
UX UCTUHHOCTHBIMU 3HAYEHUSIMU, OJIaroiapsi 4eMy UX MOYKHO OOOCHOBBIBATD
WA OIIPOBEPIaTh, C XKEJAHUSIMH 9TO CIEJIATb 3aTPYIHUTEILHO BCIEICTBUAE UX
MeTapU3NIECKUX, CEMAHTUIECKUX U IIPArMaTHIECKUX CBOMCTB, IIPEISITCTBYIO-
[UX JIOTMIECKOMY aHaJNU3y YKEJAaHWi U WX WU3YUEHHI0 B KAIeCTBE 3JIEMEHTOB
JIOTUYIECKOM (pOPMBI — CTPOEHUsI JIEMOHCTPATUBHBIX yMO3aKJoueHuii. Bmecre
C TeM HEKOTHUTHUBHBIE yTBEP:K/IEHUsI, BhIPAXKAIOIINE YKEJIAHUSI, a TaK¥XKe IeJIH,
[IEHHOCTH WM HaMEPEHUS PaCCyzKIalONINX, B PACCYKICHUSX O JeHCTBUAX HC-
OJIB3YIOTCS] HAPSIJTY ¢ KOTHUTUBHBIMH TIpe/iozkerusiMu [Anscombe, 1957], xorst
[IPOBECTH TPAHUILY MEXKJy HUMH OBbIBAET HEIPOCTO, UTO HAPSILY C OTCYTCTBU-
€M BHSITHBIX KPUTEPUEB OIEHKHM OTPAHUIUBAET MOJIETUPOBAHNUE TPAKTUIECKIX
paccyxaennii [Millgram, 2001]. Tak, B paccyxaenusx [Itonbina u O610M0Ba 0
cBouX Kejnanusx rnepsble nocbliku [IIB1* u OC1** MbI TpakTyeM Kak BhIpazka-
OIIHe TPUOPUTETHBIE YKEJIAHUSI ABTOPOB U, CTAJIO ObITh, HOCSIINE HEKOTHUTUB-
HBII XapaKTep, XOTs UX MOKHO Obl IOHUMAaTh M B KOTHUTUBHOM KJIIOYE KaK MHE-
HUE O IIPUOPUTETHOCTH OXKUJIAeMBIX CUTYaIlil, B KOTOPBIX OHU PEAJIU3yIOTCS:

Paccyoicdenue* Ilmoavua
IIB1* 2Keaanue* PB npuopumemmnee, wem XKearanue** ne-BC.

[IIB2* Ymobw. docmuus PB, aywwe svmoanums BC, a ne ne-BC.
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[IB3* Bnawum, padu docmuscenus PB mmue nyocrno evinoanums BC,
a ne ne-BC.

Paccyorcdernue** Obromosa
OC1** 2Keaarue** ne-BC npuopumemnee ecezo, exatovan BC.

OC2** Ymobw, docmuus ne-BC, ayuwe svinoarums ne-BC, a ne wmo-mo
unoe, exaovas BC.

OC3** Buauum, padu docmusicerusn rne-BC mme nyscno 6vinosnumos
ne-BC, a ne wmo-mo umoe.

Bropsie nocouikn [IIB2* n OC2** ppipazkaroT MHEHHS aBTOPOB 00 UX IIpe/I-
HOYTEHUSIX B CLIOCOOAX OCYIIECTBJICHUS YKEJIaeMOTro WU UX BbITOJHUMOCTH. OHI
HOCAT MPOrHOCTUYECKUI ¥ KOTHUTHBHBIA XapaKTep, XOTs UX MOXKHO Obl OHSATH
B HEKOIHUTHBHOM KJIIOUE KAK JJ€MEHTHI (CTPOEHWUs1) HAMEPEHUsI [PUIEePIKU-
BaThCsl ONPEJICJICHHOl JTMHAN TTOBEICHHs, K KOTOPOMY IPUXOIAT B 3aKIIOYCHNN.

CpasuuMm Paccyorcdenue™ [IImoavya ¢ ero paccyKiaeHueM 1o MOBOJY KOH-
KyPUPYIOIIEH JTMHUY TTOBEJICHUS /I PEaTU3allii TOrO 7Ke IIPUOPUTETHOro 2K e-
aarnua’™ Ilmoavua:

Paccyoicdernue** IlImonavua
[MIB1** 2Keaanue™ PB npuopumemmnee, wem XKeaarnue** ne-BC.
[IB2** Ymobwv. docmunv PB, aywwe svnoanumy ne-BC, a ne BC.

[MIB3** Bnavwum, padu docmusicenus PB mue nystcno evinosrums ne-BC,
a ne BC.

B konrekcre npuopurernocrn Keaarnua* IlImoavua nepen Xeaanuem**

IIImoavua Paccyorcdenue™ IlImoavua mpencrapiagercs 0ojee IpUEMICMBIM U
YCTOWYUBBIM K KpUTHKE, 9YeM Paccyorcdernue** [IImoavuya, npeaiaramomniee MeHee
3P HEKTUBHBIA IyTh U [IO3TOMY YSI3BUMOE JJIsI KOHTpapryMeHnTanuu. B camom
neste, ecyim Ob1 [llTosbIl cras, 6e3meiicTByst, Kak O010MOB, n3berarh BBIE3IOB
B CBET, 3TO CY3MJIO Obl BO3MOXKHOCTU IJIsI BCTPed ¢ HMapTHEPAMHU U HEraTHBHO
HOBJIMAJIO Obl Ha peanusanuio 2Kearanua™ [IImoavua.

OrMmernm, 94To chopMyIMpoBaTh BospaxKenue K Paccyorcdenuro** Obaomosa
nenpocto. B mem 2Keaanue** Obaomosa npenbaBiieHo KaK abCOIOTHO IIPHO-
PUTETHOE, CIIOCOD €ro OCYIIECTBJIEHNS, COBIAJIAIONINI ¢ cojepKanueM 2Kena-
nua** Obaomosa, yreepxKuaercsa 6e3aJbTepHATUBHO, [IOITOMY CTPAHHO Oyjer
COMHEBATBCSI B TOM, UTO JIJIs TOTO, 9YTOOBI HE BBbIE3:KATH B CBET, HEOOXOINMO He
BbIe3KATE B cBeT. Opuako eciu 6bl B IITB2** ropopuiock 06 ajbrepHATHBHBIX
crrocobax, HAIIPUMED 9TO HE BBIE3KATH B CBET IPEIIIOUTUTE/IbLHEE, IeM YeXaTh
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B JIEPEBHIO, 9TO OTKPBLIO OBl MEPCIIEKTUBY [IJIsT KOHTPAPTYMEHTAIMH TI0 TIOBOLY
X 3)HEKTUBHOCTH.

Takum 00pa3oM HECMOTPsT HA TO, UTO PACCYXKIEHUsT O NEHCTBUAX SBJIs-
IOTCSL HEJEMOHCTPATUBHBIMU, CXOXKHU C MMIEPATHUBAMEU M BKJIOYAIOT TPYIHbIE
JIJIST JIOTHIECKOTO aHAJIM3a HEKOTHUTUBHBIE 9JIEMEHTHI BPOJIE YKEeJIAHUM, UX MOXK-
HO OILIEHMBATh KaK IIpHeMJIeMble WM HET, XOTs M He BCe U3 HUX OIUHAKOBO
JIETKO TOJJIAIOTCS TaKOMY OIEHHBaHUIO. TeM He MeHee, MOCKOJIBKY JIOIHKO-
apryMeHTATHBHOE MCCJIEI0BAHUE COCTOUT B YCTAHOBJIEHHH KPHUTEPHEB IIPHEM-
JIEMOCTH JIJIsi IMIHPOKOTO KJIACCA PACCYKJIEHUIA, BKJIIOYAIOIIEr0 HEeIeMOHCTPa-
tusable |[Prakken, Vreeswijk, 2002|, nocronbKy B KOHTEKCTE apryMeHTAIUU O
JIeHCTBUSIX BO3MOXKHO I'OBOPUTHL O KPUTHKE HJIM OIPOBEPKEHUN KeJIAHU, eciiu
BBISIBUTH KPUTEPUU, B COOTBETCTBUU C KOTOPBIME OJHU >KEJIAHUsI OKA3bIBAIOT-
¢Sl IIPUIOAHBIMU JIJIsE 0OOCHOBaHMS IIOCTYIIKOB B CIIOPE, TOIIa KaK Ipyrue —
nenpurogubiMu [Mukuprymos, @poiios, 2022].

DT1H coobparkeHnsT YKa3bIBAIOT Ha BO3MOKHOCTD JIOTHKO-apI'yMEHTATUBHOTO
aHaJmM3a YKejJaHuil B pyciie pertenusi npobsembl Ppere-I'nua |Geach, 1965|, ko-
TOpast ObLIa OOHAPYXKEHA B CBA3U C UMIIEpATHBAMU B IIpaBe M MOPaJUd U 3a-
KJIIOYAETC B TOM, YTOOBI, IIpU3HaBasl 3aTPyIHEHUsI C BepuUKaIueil yTBep-
)K,ZLeHI/II‘/JI O HEKOTHUTUBHBIX COCTOAHUAX, HaCTaBaThb Ha HeO6XOJII/IMOCTI/I NMETH
CII0COO perpe3eHTaIllud U OIEHKU BKJIIOYAIONINX HUX paccyxKiaeHuit. Hecmorpsi
Ha OrpaHUYeHUd JIOTHUYICCKOI'0 aHaJInu3a )KeﬂaHHfI, MBI HaJleeMCd I/I3qu/ITb nx B
JIOTUKO-apI'yMEHTATUBHOM KJIIOYe U YTOUYHUTDL BIUSHHE YKEJIaHUU Ha IpHeMJIe-
MOCTBb aprMeHTOB o ﬂeﬁCTBI/IHX, PacCMOTpPEB 2KeJIaHuAd B KadeCTBE UX HeCaMO-
CTOSITEJIbHBIX 3JIEMEHTOB.

1. CBoiicTBa KeJlaHUM U UX JIOTUYECKUE ACIIEKThI

B sTom pazjgesie Mbl BbIJICJINM Pa3HOBHUIHOCTU JKeJIaHUIT Ha OCHOBE CBOﬁCTB,
BJINAIONINX Ha BO3MOXKHOCTb HMX U3YY€HUsA B JIOTUKO-aPryMEHTAaTUBHBIX TEP-
MHHaX.

Meradusngeckoe CBOMCTBO COCTOUT B HEKOTHUTUBHOM U HE(DAKTUBHOM Xa-
pakTepe kejanuii. OHM He OIUCHIBAIOT ITOJIOXKEHUS JIeJT B MUAPE, HE BHIPAXKAIOT
3HAHUI WM MHEHUH areHTOB O CUTYyallUAX — MUX KOI'HUTUBHBIX COCTOAHUAX,
7 He SIBJISTIOTCsT COOOIEHUSIMIA O TOM, KAKHUe MPE/JIOKEHUST ar€HTHl CANTAIOT HC-
TUHHBIME. BMecTe ¢ TeM »KeJaHUsl BAUSIOT HA CUTYalluM B MUpe, IOBeJIEHUE
7 TICUXOJIOTUIECKOE COCTOSTHUE AreHTOB KEJIAHU, [MOTOMY B 3aBUCHMOCTH OT
TOTO, CBSI3aHO WUX BJIMSHUE C MOTHUBAIUEil MOCTYIIKOB, JOCTHKEHUEM YIOBJIE-
TBOPEHWUsI WU TI0JIyYeHneM yaoBoabeTBust [Schroeder, 2004], MOKHO BbLIeIUTH
COOTBETCTBEHHO MOTHBUpYyIoliee M-KejlaHue, yIOBJIETBOPSIONIEe Y-2KeJTaHue 1
JOCTaBJISAIONIEe YIAOBOJILCTBUE J[-2Kemanue.
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CeMaHTHYIECKOE CBOMCTBO COCTOUT B 3aTPYAHUTEILHOCTH TPUIUCATE Kela-
HUSIM UCTUHHOCTHBIE 3HAYECHUS B TOM YK€ CMBIC/IE, B KAKOM WX [PUIMCHIBAIOT
[IPE/IJIOYKEHUSIM, BBIPAYKAIOIIUM KOIHUTHUBHBIE COCTOSIHUS, M3-38 TOT'O, 9TO Ha-
[PABJIEHUE COOTBETCTBHUS MEXKJIy COJEPXKAHMEM JKEeJIaHUsi U IOJIOYKEHUEM J1eJT
B MHUPE yCTaHABINBAETCSA HEOJIMHAKOBO JJIsI PA3HDLIX JKejanuil. M-2keanne HO-
CUT OTHOCHTEJIbHBIN XapakTep. Byiaydnm cBs3aHO 110 MeHbIEHl Mepe ¢ JByMs
CUTyallUsIMU, TEKyIIel U IIPeAIIoYnTaeMOil el 1eJIeBOi, 3a/1a10Meil IpuopuTeT
arenrta, M-kejaHue yCTPEMJISET €ro IMOCPEJICTBOM JeicTBUs uin Oe3jeiicTBus
[NPUBECTH WJIK COXPAHATH TEKYIIEee MOJIOXKEHNE B MUPE B COOTBETCTBHUU C 2Ke-
saeMbiM. [Ipumepom M-kemamusa sasaserca 2Keaanue® IIImoavuya PB. locTu-
JKEHUEe TIOCTABJICHHOM I1eJIM CIIOCOOHO BBI3BATD YJIOBJIETBOPEHUE areHTa Pe3yiib-
TaTaMU CBOUX JEHCTBUI B CMBICJIE Y-KeJIaHUsI, HO HEOOXOMUMON CBI3U MEXKLY
VJIOBJIETBOPEHUEM U MAKCUMUBAIMEH B JOCTHKEHUU IEJIU HET, KaK [TOKA3aHO B
reopun npuHsiTust permennii |Caiimon, 2000|. Peasmzaiust Y-kesanusi 3aMKHY-
Ta Ha OIEHKY areHTOM IOJIOXKEHUsI JIeJI BO BHEITHEM WJ/IM BHYTPEHHEM MUDE 110
CPaBHEHWUIO C 2KeJlaeMbIM. B 1mepBoM citydae Y-2KejlaHust HOCAT OTHOCUTEIbHBIHN
XapakTep, Mojipa3yMeBasi, YTO OJIHA CUTYaI[Uu areHTy BUJIATCS JIyUIle JIPYTUX,
U B 9TOM Y-2KeJIaHUsl CX0XKU ¢ M-KeJITaHusIMU, HO BO BTOPOM CJIydae Y-2KeJIaHus
HOCAT abCOJIIOTHBIN XapaKTep W HE CBA3AHBI C MPUOPUTETHOCTHIO KAKUX-JIMOO
curyarmii Jisg areara. OTHOCHTEILHBIMU Y-KeJaHusMA ABIAoTCa 2K eaanue**
IImoavuya n 2Keaanue™** Obaomosa, a abcomoTHbiM — Y-kenanue Ilommosinb-
Horo vesioBeka [1YB. AbcomtoTHblit xapakTep HocuT Jl-2Kejlanme — cTpeMJieHne
areHTa K MU3MEHEHUIO CBOEro IICHXOIMOIMOHAJILHOTO cocrosguus. HecmoTpst na
1O, uTO Jl-2KestaHme MOXKET COITPOBOXKIATH JIEHCTBUS Ar€HTa [0 U3MEHEHUIO CHU-
Tyalui BO BHEIITHEM MUPE PaJii JOCTUKEHUsT KAKON-I100 11eJIM UJIN Y0BIETBO-
PEHUsl, OHO He sIBJIIeTCs UX HeOOX0uMbIM 3jieMeHTOM. [Ipumepamvu [I-xenanunii
MOTYT CIyKuUThb 2Keaanue™ Jladu Banu win 2Keaarnue* Obaromosa.

Takum 06pa3oM, ceMaHTUYIECKOE CBOMCTBO >KeJAHU MO3BOJISIET IOJECTUTH
X HA OTHOCUTE/bHBIE U abcosroTabie. K mepBbiM oTHOCATCS M-2Ketanusi, CBsi-
3aHHbBIE C YIOPAI0UEHHEM CUTYALNIA 110 IPUOPUTETHOCTH 1151 arenTa. AGCoJoT-
HbIE KeJIaHUs BOOOIIEe He CBI3aHbI C CUTYaIUusIMM, TAKOBbI Jl-kenanus. Y-xKe-
JIAHWUST MOT'YT OBITH M OTHOCUTEJIbHBIMU, U AOCOTIOTHBIMU, U JI€/IEHUE YKeJTaHu
Ha J[Be TPYIIIBI IO3BOJISIET OTBJICKATHLCI OT UX MPOMEXKYTOYHOIO XapakKTepa.
OHo 3aTparmBaeTr W TPEThE IMPArMaTHIECKOe CBOMCTBO KEJIAHUI, CBA3AHHOE C
YTBEPKJICHUSIMU O HUX — OCOOBIMU PEUYEeBLIMU JIEHCTBUAMU, KOTOPHIE, HE 00JIa-
Jasi YCJIOBUSIMU HUCTUHHOCTH, O0JIaIAI0T YCAOBUSIME YCIEITHOCTH Wian 3 dek-
tusHocTu |Cepiib, 1986]. Biarogapsi nparmarnieckoMy CBOHCTBY COOOIIEHMS,
COJIepIKAIIIe YTBEPXKICHUST O YKeJIAHUIX, MOT'YT ObITh PACIO3HAHDI aI[peCaTaMI
KaK HECYIIUe CBEJICHHSI O KEJAHUSIX, a He 00 MHBIX BHYTPEHHUX COCTOSHUSIIX
BpO/ie IEHHOCTEH, HaMepeHuil u T.n1. YCaoBus 3(POEKTUBHOCTH YTBEPIKICHUI



96 E.H. Jlucanrox

00 OTHOCHUTEJILHBIX U aDCOJIIOTHLIX YKEJIAHUAX HeOINMHAKOBLBIC. OTHOCHTEIBLHEBIC
2KeJIaHud IpegnosiararT, 9TO 003aHHOCTD IIpUBECTU d)aKTI)I B COOTBETCTBUE C
2KeJIaeMBbIM BO3JIO?KE€Ha Ha areHTa 2KeJIaHud, B OTJInIne OT abCOIIOTHBIX YKeJla-
HI/Iﬁ, He IIpeAlioJaraonmux 3Toro.

I/ITaK7 €CJIn pacCMaTpHuBaTh 2KeJlaHne KaK €JIHHO€ HEKOIHUTHUBHOE COCTOA-
Hue, TO OyJIeT 3aTPYAHUTEIBHO HE TOJBKO YCTAHOBUTH HAIIPABJIEHUE COOTBET-
CTBUA MEXKIY Cba,KTalVH/I n 2KeJlaeMbIM WJIN IIPDUIINCATDL 2KEeJIaHUIO UCTUHHOCTHOE
3HAYEHWE, HO ¥ BBISBUTH OCOOEHHOCTH BJIMSHUS YKEJTAHWUS Ha CUTYAIINH B MUDeE,
[OBEJIeHNe WJIM TICUXOJIOMMIECKOe COCTOSTHIE areHTOB, KOTOPbIE TO3BOJIUIN ObI
OIEHUTH 0DOCHOBAHHOCTH TMPAKTUIECKUX APTYMEHTOB, CCBHIIAIONIUXCS Ha HUX.
Henenue xenanuit cuadana za M-, ¥V- u J->kenanus, a 3aTeM Ha OTHOCUTE/Ib-
Hble U aOCOTIOTHBIE AT BO3MOYKHOCTD YTOUHUTD UX CBOWCTBA TSI UX JIOTHKO-
apryMeHTATUBHOI'O UCCJIEIOBAHUSI.

2. luckypcuBHBIE U JieJIuOepaTUBHbIE 00A3aTEIHLCTBA

Korna pacxomurcs ¢ mosoKeHUEM /eI B MUPE MPOMO3UITNOHAIBHOE COIEP-
JKaHUe YTBEPXKICHUSI O KOTHUTUBHOM COCTOSIHUM TOBOPSIIETO, TO BCTYHAeT B
JieJio TpeboBaHUe, KOTOPOE MOXKHO HA3BATh JIUCKYPCUBHBIM 00s3aTe/IbCTBOM.
B coorBercTBHEM C HUM OT PAIMOHAJIBLHBIX Ar€HTOB OXKUJIAIOT, UTO B TaKOW CU-
TyaIlid OHU IIEPECMOTPST CBOE YTBEPIKJIEHNE WM OTKaXKyTCsI OT HEro, AJs TO-
o YTOOBI MPUIEPKUBATHLCS 3HAHUN KAK MCTUHHBIX OOOCHOBAHHBIX MHEHUI O
4eM-JInb0, T.€. UCTUHHBIX IPEJJIOXKEHNI, BbIBEJIEHHBIX U3 HOCHLIOK, MOKA OHU
He onposepruyThl |Gettier, 1963|, cm. nuckyccuio B |Jlambepos, 2010; Kycimnii,
2011]. CeoiicTBa KestaHuii He MPENOIATAIOT MOJIOOHOIO 00SI3aTEIbCTBA, BE/lb
TOro (pakTa, UTO KEeJaeMOe He SBJISIeTCS JeHCTBUTEIbHBIM MOJIOXKEHUEM e,
PaBHO KakK W OOPATHOH CHUTyaIllH, KOrIa YKeJaeMOe COBIIAIAET C JeHCTBATE b~
HOCTBIO, MOYXKET OBITb HEJIOCTATOYHO JIjIs TOTO, UTOOBI PAIMOHAIBHBIN AreHT
OTKa3aJICsL OT CBOUX IeJteil u ykemanuit [Schueler, 1995).

Bwmecte ¢ TeM HeT HUYEro HEOOBITHOIO B TOM, UTOOBI KPUTUIECKU OICHU-
BaTb IIPUTOJHOCTH TOI'O MJIM MHOT'O 2KEeJIaHUs JIJId O6OCHOB&HI/IH njim KPpUTUKHA
JIMHUY TIOBEJICHUsSI B COCTaBe JienbepaTuBHOrO paccyxjaenus |Pposos, 2022).
Tor daxT, UTO HMpaKTHYECKUE apPryMEHTHI MOYXKHO OIEHUTb KaK IIPUEMJIEMbIE
WIA HET, [0JIPA3YMEBAET, UTO, IPEIbBIIAA UX, ABTOPbI CAUTAIOT BBIIOJTHUMOI
OTCTAMBAEMYI0 B HUX JIMHUIO IMOBEJEHUS U TOTOBBI €€ NPUIEPKUBATHCS IIPH
OIIPEJIEJIEHHBIX YCIOBUSAX, €CJIA €€ YJIAeTCs OTCTOATH B CIIOpPe, JTUO0 OTKa3aTh-
cst OT Hee, ec/i [PUEMJIEMBIM OKA3aJICsl apryMEHT B IOJJIEPKKY KOHKYPHUPY-
IoIIeil IMHUKM MoBeeHnsd, Kak B Paccyocdenuu™ Ilmoavua u Paccyorcoenuu**
HImoavua. Takoe 006s13aTEIHCTBO aBTOPA 110 AHAJIOTUH C JUCKYPCUBHBIM 005138~
TEJILCTBOM OyIeM HA3BIBATD JIEJTHOEPATUBHBIM.
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B omnmmume or muckypcuBHOrO, AenbepaTHBHOE 00s13aTEILCTBO HOCHUT
YCJIOBHBIN XapaKTep B CBS3WM C TEKYIEH CUTyaluel, JUIHOCTHIO PaCcCyKIaro-
Iiero, ero >KeJlaHnsgMHu 1 HaMEPEHUAMHA, a TaK2Ke OTHOCHUTEJILHO JuaJiora, B KO-
TOPOM OHU IPEIbSBJIEHBI, TOTOMY UTO KeJaHUsl HE3AMKHYThl OTHOCHTEIHHO
CBOUX CHG;LCTBI/H;'I 1 HEIIOJIHbI OTHOCHUTEJ/IbHO CPEICTB UX OCYIIIECTBJIEHUA, BEIb
areHTbl YKeJIaHUN He CTPEMSITCS JTOCTUYhb KarKJI0i M3 CHTyallnii, Ije UX Keja-
HUsl ObLTN OBl PEeAJIM30BaHbI, U OHU HE IPEIIOJIArafoT UCIOJIb30BATD JJIsl 9TOrO
cpagdy Bce umeroruecs cpeacrsa |[Cepab, 2004]. Bmecre ¢ TeM moCKOJIBKY B Jy-
xe (1) JIJIsT OCYIIIECTBJIEHUSI »KeJIaHUsI areHTy TpebyeTcsi HadaTh PYKOBOJICTBO-
BATbCA OJHUM M3 CBOMX XKEJIAHWU B KadecTBe IPUOPUTETHON IIesIu, OTJIOXKUB
mpoure, U u3dparTh TOT WIN WHON MOJXOJSIHUI Cr1ocod NeicTBUil IO ero ocy-
IIIECTBJIEHUIO, ITOCTOJIBKY 9TO OTKPBIBAET BO3MOXKHOCTH OIEHUTH TPAKTHICCKU
apryMeHT, 0OOCHOBBIBAIOIIUI WM KPUTHKYIOIINN 9TO KOHKPETHOE HAMEDEHHE.

3. ApryMeHTBI 0 JeficTBUSX

B sToMm paszjesnie Mbl 06CYIUM 0COOEHHOCTH IIPAKTUYECKAX apI'yMEHTOB B ac-
[eKTe UX 0OOCHOBaHUsI U KpuTHKH. IIpakTuyeckue, mwin nejnbepaTuBHbIE, ap-
CYMEHTHI 110 ITOBOY JeHCTBHUIl — 3T0 pacCy»KIeHNs O TOM, UTO JIeJIaTh B JTaHHOMN
CUTYAIlNN WU KaK IOCTYIATD JJIsI JOCTUKEHUST KAKON-JT100 eI, PeIbsIBIIs-
eMble B JIFajiore B yCJIOBHUSIX PACXOXKIEHHMs BO MHeHMAX. 11o moBomy meiicTBuii
PACXOXKJIEHNST BO MHEHHSIX BO3HHUKAIOT MEXKy JIOJABMU HE B CHJIY HEIOYUETOB
KOTHUTHBHOT'O XapaKTepa — JOIMYECKUX OIMMMOOK HJIN OIIUOOK B BBITUCICHUSIX,
a Korja Tpebyercs 00CYIUTh «IIPABUJIO, KOTOPOE HY»KHO IPUMEHUTH, OCHOBa-
HUsl, KOTOPbLIe HEOOXOANMO IPUHIThL B Pacuer, 3HaUYeHne, IPUIaBaeMoe [eHHO-
crsiM, uHTeprperaiuu u oleHku daxkroB» [Perelman, 1980, p. 150]. denube-
pPaATUBHBIE apIyMEHTHI UCIOJb3YIOT JJisi OOOCHOBAHMS WM KPUTHUKU KaK yrKe
COBEPIIEHHDBIX, TaK ¥ OYIYIIMX IOCTYIKOB. Bo BTOpoM ciiydae, HO HE B IIEPBOM,
OHM MOT'YT OBITh YACTBIO IIPOIECCA IPUHATHS PEIIeHNs], PAIHOHAIBLHOIO, KOTIA
OHO OCHOBaHO Ha PACCYKIEHHUAX, JTUOO UPPAIMOHAILHOIO, HAIIPUMED IPUHSATO-
ro IO, BUsTHIEM MoIuil. Eciin pacxoyk1eHnst BO MHEHUSIX HET, TO apryMeHThI
U30BITOYHBI, I09TOMY HEOOXOIMMOCTH ODOCHOBAHUS M KPUTUKHU B IIPAKTHYECKON
apryMeHTaIlil BO3HUKAET, KOTJa HY»KHO M30paTh MPUOPUTETHOE YKeJaHe WJIN
Ie/ib, a TaKyKe OJIUH M3 MOJXOJAIUX myTeil /st ux peanusanuu |/Incanioxk,
2018|.

JpoiicTBeHHAas yMO3pUTEIbHAT W SMIUPUUIECKAS MPUPOJA MPAKTHIECKIX
paccyxkaeHuit o0pasyer Tpu K/IIOUEBbIX HEKOTHUTUBHBIX ITapAMETPa UX OICHKU:
areHTHBIN, YYATBHIBAIOIIUI JIMIHBIE OCOOEHHOCTH aKTOpa, J€OHTOJIOTHMYECKHIA,
3aBUCAINAN OT HOPM WJIM IIEHHOCTEN, 1 KOHCEKBEHIINAJNCTCKUI, CBA3AHHBIA C
BO3MOZKHBIMU IIOCJIEJICTBUSAMU PEAJIMBAIINA ITIOCTYIKA U OTHOIIIEHUEM MEXKJ1y Te-
KynoiuM M 2KeJTa€MbIM II0JIO2KEHUEM JIEeJI. HpI/IMepOM Hy.HGBOfI JIMHUUN B OIICHKE
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[PAKTUIECKON apryMeHTAINH, KOTOpast OTBJIEKACTCSI OT TUX I1apaMeTPOB, CBO-
Jisl JIBOMCTBEHHYIO IIPUPOJLY JIeIMOEPATHBHBIX PACCYKJCHUN K TEOPETHICCKIM,
WJIN JINCKYPCUBHBIM, siBjisiercst 110xos1 [Tnarona. OH TpakToBas MpakTHIecKe
paccyK/JIeHus KaK PacCyzKJeHHs 110 [T0BO/LY 3HaHMUIT 0 Gyiare n ClipaBe/yInBOCTI
1 OTKAa3bIBAJ PACCYIAUTEJIHLHOCTH B clienuduKe 110 CPABHEHUIO CO 3HAHMEM WJIN
muenneM |[Tmaron, 1986].

Ha nymneByto smHuio moJiaraercsi TujIieTUYECKUN, UIN PEATUCTCKUM, B3I
HA YKeJIaHUs, O0bEKTUBUPYIONIUI UX OTHOCUTEHLHO ar€HTOB, TaK UTO CBEJICHUS
0 2KeJIaHUAX IPYTUX OKA3bIBAIOTCHA JOCTYIIHBI B TPETbEeM JIUIE u 6e3 coobiie-
HUll areHToB kejgaHuit 0 Hux. CerofHs B MOJJIEPKKY THJIETUYECKOr0 B3IVIsSIA
CBUJIETEJILCTBYIOT pe3ysbraTsl Hefiporcuxosorudeckux |JIypus, 2003] u Heitpo-
Huostornueckux uceaenosanuii [Damasio, 1994], a Takzke rexuosorndeckuii npo-
rpecc B U3YUYEHUHU JIeATEIbHOCTH MO3Ta, OTKPBIBIINAE MEPCIEKTUBY IOJIyYeHUS
O00bEKTUBHBIX JAHHBIX O ICUXOIMOIIMOHAJIBHBIX COCTOSTHUSAX JIIO/IEN, BIUSIOIIIX
Ha ux nosegenue |Wagar, Thagard, 2004]. O6bekTuBarust kejJanuii mogapasy-
MeBaeT BO3MOXKHOCTH KOHTPOJIS HAJ[ UX peayim3ariueil He3aBUCUMO OT areHTOB
JKeJIAHUM, KaK 9TO MPOUCXOJUT MPU JIEIeHUU 3aD0JICBAHNI, YIIPABICHUU TIOKY-
aTeTbCKUM MTOBEIEHNEM, UCIIOJTB30BAHNN CTUMYJIUPYIONNX BEIIECTB, BKJIIOYAS
cpezcTBa yiydriennsi (paborbl opranu3ma) denoseka [Savulescu, 2009; |Apro-
HoB, 2008|. ['miernueckuit B3ruIsiy cOMMKAET JKeJTAHUST ¢ KOTHUTHBHBIME COCTO-
STHUSIMU areHTOB. Kro mpenMyImiecTBOM SBJISETCS BO3MOXKHOCTD ITOCTABUTH TO/T
COMHEHUE JKeJIaHUS JIPYTUX, KaK 9TO MOXKHO CJIeJIaTh ¢ UX MHEHUSIMU U 3Ha-
HUSIMH, TIPABJA, JUIIb [TOCPEJICTBOM HYyJIeBO Jimanu. Mbl 3/1€Ch MpuiepKuBa-
eMCcsl IIPOTUBOIOJIOKHOI'O SKCIIPECCUBHOI'O, WJIM HOH-KOTHUTUBUCTCKOT'O, B3IJIs-
J1a, [IPEJII0JIAraloniero HeHyJIeBYIO JIMHUIO B IPAKTUYECKON apryMmenTaluu. Ero
MIPEUMYTIIECTBOM SABJISIETCS COXPAHEHUE BOAOPA3EIa MEXK Y TEOPETUIECKIMU U
MPAKTHICCKUMHU PACCYKICHUSIME, & TAKKe MUCKYPCUBHBIMU U e TuOepaATHBHbBI-
MU 00s13aTe/IbCTBAME, & OTPAHMIEHUEM — TO, YTO HE BCIKOE KeJIAHUE OKAYKETCs
[MPUTOIHBIM JIjIsi OOOCHOBAHUS WJIM OIPOBEPXKEHUsI B IPAKTUIECKON apryMeH-
TaInN.

OnHUM W3 [HOHEPOB HEHYJIEBOH JIMHUEM OBbLI APHUCTOTENH, MOCTABUBIINAN
BO I[JIaBy yIJIa HUX CBSI3b C JIMYHOCTBIO PACCYKIAIOMIETO M €ro IIOBEIeHUEM,
YTO 3AJI0XKHUJIO0 OCHOBY JIJIsl al€HTHOI'O0 M KOHCEKBEHITHAJIMCTCKOTO MapaMeTpOB
ux oneHku. Ilo Apucroresio, mpakTuieckoe paccyzKjeHrne HalpaB/JeHO He Ha
BBIBEJIEHAE MCTUHHOI'O 3aKJIIOYEHMsS, 8 Ha IOPOXKIEHHE B JyIle IPAaBUILHOIO
HaMepeHHsI JIOCTUraTh Iejieil B OJaropasyMHBIX IMOCTYIKAaX, XapaKTepU3yio-
HIUX TeX, KTO 06Ja1aeT J06pojeTebio paccyaureabHoctu |[Apucroren, 1983,
VI 1140b25-30]. Ha HeoGxomumblii XapakTep CBSI3M HPAKTHYECKOIO DPACCYIK-
JeHusI CO CBODOMOI BOJIM, BBICTYIIAIONIEH pallMOHAJIBLHBIM OCHOBAHHEM BBHIOODPA
JINHUN IIOBEJCHUA I10 OcyH_(eCTBJ'IeHI/HO H(eﬂaHHﬁ, yKa3bIBaII KaHT, BbIJIBUHYB-
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muit TpeboBaHme TEOHTOJOTMIECKON OIEHKU MPAKTUIECKUX PAaCCyKIeHU Ha
UX COOTBETCTBHE MOpasibHOMY 3akoHy |Kant, 1965, c. 326].

B XX B. guckyccum 0 PoJiM HEKOIHUTHBHBIX COCTOSTHHUII B PACCYKICHUSIX
YBEHUYAUCH (POPMYJIMPOBAHUEM MTOHATHUS UHTEHIIUUA — MbICJIe-ICHCTBUSI, BhIpa-
2KAIOIIero OTHOIIEHUE areHTa K JIeHCTBUIO, KOTOPOe OH HAMEPEeBAETCS OCYIIe-
crButh |Davidson, 1963; Bratman, 1987|. B meradusutieckom aciiekre MOHATHE
UHTEHIIAN TTO3BOJIUJIO MPEOI0JIETh PA3PhIB MEXKJY YMO3PUTEILHOU U IMIIUPU-
YeCKO! CTOPOHAMHM MpakTH4IecKoro paccyzkienust [Dennett, 1971]. B nparma-
CEMaHTHYECKOM ACIEKTe OHO JAJ0 BO3MOXKHOCTb OTOXKIECTBUTH C WHTEHIIN-
eil, BBICTYHAIOINIEN KII0UEBBIM 3JIEMEHTOM JIeJIMOEPATHBHOIO 00S3aTe/ILCTBA, 3a-
KJIFOUEHUE TIPAKTUIECKOT0 PACCYXKIEHU, TIOCPEICTBOM KOTOPOT'O areHT (PUKCU-
pyeT mepe cobOil Mk APYTUMUA TOTOBHOCTDH OCYNIECTBUTH OOOCHOBAHHOE PAac-
cyxuenuem Hamepenue |[Brandom, 1994; Scanlon, 1998|. Hanpuwmep, B Pac-
cyotcdenuu™* Obaomosa OH Bo3IaraeT Ha cebst AeTMOepaTUBHOE 00SI3aTETLCTBO
no peayusanuu Keaarus** Obromosa ne-BC, a ronsn, B Paccyocdernuu®
IImoavua Geper Ha cebsi membepaTUBHOE 00SI3ATEILCTBO OCYIECTBUTL MK e-
aanue® IImoavya PB 1yreM ydacTusi B CBETCKOI »KU3HH U OTKa3a OT OCy-
mecrsienns XKeaanua™* HImoavuya ne-BC. Eciu nocse sroro IIronsn cras
OBl BO3JIEPKUBATHCS OT BBIE3IOB B cBeT, Kak O6s10MOB, a8 O6JI0MOB IIPOIOJIZKIIT
OBl BbIE3KaThb B cBeT, Kak lIITosbll, TO Takoe IMoBegeHUE OOOMX HA3BAIU OBI
HEIIOCJIEIOBATEILHBIM KaK HJIYIIee Bpa3pe3 C B3AThIMU Ha cebs JiesinbepaTuB-
HbIMU 00si3are/ibcTBaMu. [[OHsITHE MHTEHIIUN OTKPBIIO IEPCIIEKTUBY (POPMAJTh-
HOTO M3yYeHUsI PaIMOHAIBHBIX areHToB pu nomortun BDI-momeneit (MuemHmii-
JKeJIAHUA-UHTEHIHH ), B KOTOPBIX KOHCEKBEHIMAJUCTCKIE, Ar€HTHbIE U JIEOHTO-
JIOTMYECKNE ACIEeKThl UX MOBEJEHUS TPAKTYIOT KaK MOPOXKIAEMbIEe HA PA3HbIX
YPOBHSIX UX HHTEJJIEKTYa bHbIX poduseit [Rao, Georgeff, 1995|.

ITomumo Toro, uTo BepudUKAIIS IOCBLIOK U IPOBEPKA KOPPEKTHOCTH (POp-
MbI HEIIPUMEHUMBI K OIIEHKE JIeJTMOepaTUBHOIO PACCY KICHHS, €€ 3aTPYIHSIIOT
JIpyrue OrpaHUuYeHnsI, IPEOIOJIEHII0 KOTOPBIX CIIOCOOCTBOBAJIO IIPEICTAB/IEHNE
€ro 3akKJI0YEeHNsI B KadecTBe MHTEeHINU. [IpeabaBienne areHToM »KeJaHusT Kak
QJIEMEHTa MOTHBAIUU ITOCTYIKa O6I)ILIHO ABJIFAETCA PE3YJIbTaTOM JAPYTUX pPac-
CyKJIeHni 110 m30paHnuio HAWIYUIIEe N3 pacCMaTPUBAEMbIX MOTHBAIMI, KOTO-
pbIe 110 ITON IpUYIrHE HEJIb34d OJHO3HAYHO TOJIKOBATh KaK IIPEAIITEeCTBYIOINE Ha-
MEpPEHHIO JIeHCTBOBATD, HAIIOA00ME TOr0, KaK MOCBLIKH IPEIIECTBYIOT 3aKJ/II0-
YEHUIO JIUCKYPCUBHOTO paccykaeans. OToXKIeCTBICHUE 3aK/II0UEeHUs TTPAKTHU-
9eCKOT0 apIryMEHTa ¢ MHTEHIIMEH TO3BOJINJIO CBI3ATh OIIEHKY €r0 ITPUEeMJIEMOCTH
¢ Haubosiee 3pdexruBHOil MoTuBanumeii mocrynka [Bex et al., 2009, a Takxke
chOpMyIUPOBaTh MOJYJIAPHBIN MOAXO K €r0 PEIpPe3eHTAIIH, COTJIACHO KOTO-
POMYy MHTEHIINS BBICTYIIAET €0 3aKJII0YEHHEM JINIIh Ha 3aBEPIIAIOIIEM dTalle,
KOTOPOMY HPEINIIECTBYIOT PACCYyXKICHUA IO IIOBOJY OICHKM TEKYIIEeH CUTya-
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UM, PEJIEBAHTHOCTHU IIPABUJI, IIEHHOCTEN MM HOPM, n30paHue neseil 1 CpecTs
n .. [Macagno, Walton, 2018|.

OpueHTUPOM JI7IsT OTIEHKHU TMPAKTUIECKUX PACCYKJICHUN CIyKAT CXEMBI ap-
TYMEHTAIIMN — HACJIEAYIOIINEe aHTUYHBIM UJedM TUAJEKTUIECKUX TOIOB BbI-
cKazbIBaTeIbHbIEe (POPMBI, KOTOPBIE, B OTJIUYUE OT JIOTUYECKOH (DOPMBI JIEMOH-
CTPATUBHBIX YMO3aKJIIOUEHU, (PUKCUPYIOT HE CTPOEHHE, & OCOOEHHOCTD COJIEP-
>KaTeJbHON CBSI3U IIOCBIJIOK U SaKJIIOYEHU s, ITIO3BOJIAA OIEHUBATL UX IIPpHUEMJIC-
MOCTb TIPU TOMOIIU KPUTHIECKUX BOIIPOCOB OTHOCHTEIHHO 3T0ii cBst3u [Walton
et al., 2008|. Crpoenue jiesmbepaTHBHOIO apryMeHTa Ha 3aBEpIIAIONIeM JTalle
Yalle BCero BOILIONIAET 2-IIOCHIIOYHYIO CXeMY apr'yMeHTAIUU <K IMOCJIEICTBU-
am». [leneBas Ilocklika 1 BeipazkaeT HEKOTHUTUBHOE COCTOSTHUE — IIEJIEIIOIara-
Iolee IPUOPUTETHOE KeJIAHNEe PACCy 2K IAIoIIero, a reje-cpejcrsennas [locbi-
Ka 2, BbIPAXKaIoIasd KOTHUTUBHOE COCTOSHUE, — €I0 MHEHUE O MPEIIIOUNTAEMbIX
Iy TSIX OCYIIECTBJIEHUS 2KEJIAeMOr0, BBICTYIIAIOIIEE OHOBPEMEHHO IIPEJIIIOJIONKE-
HueM 00 uX 3(PPEKTUBHOCTH:

CxeMma J1einbepaTUBHOIO APTYMEHTa, <K [TOCJIEICTBUSIM .
oceuika 1. Ileav G1 npuopumemmnee ois mena, wem yeav G2.

ITocernka 2. Ymobwv, docmuys G1, nyosicho svnoanums deticmeue D,

a ne F', nomomy wmo D ayuwe, nossosum ocyuecmsums G1, wem F'.

Sakjouenue. 3navum, padu docmuoicenun G1 g ewnoanto D, a ne F.

C nmomornipio 31oit CxeMbl BbIIE PEKOHCTPYUpOBaHbl Paccyorcdenua™ u **

IIImoavua u Paccyorcdenue** Obromosa. CioxKHOE yCJIOBHOE MpEJJIOKEHNE B
[Tocklke 2 HOCHT TPOTHOCTUYECKUI XapaKTep, €ro KOHCEKBEHTOM BBICTYIIa-
eT yTBepKJeHne o npuopuTeTHoM x)ejaunu u3 [locwiikm 1. B Tlockiike 1 aB-
TOp YIOPSIIOUUBAET MpeJIojiaraeMble CUTYaIlldd 10 CTEIEHU KeJATeJbHOCTH
WX OCYIIECTBJIEHUS, OOYCIOBIMBAsT UX TPEAmodnTaeMbiMu myTamu B [locbu-
ke 2. [Atkinson, Bench-Capon, 2007| npeiarator o6ImmpHbIii CIMCOK KpUTHIE-
CKUX BOIIPOCOB, COKpaIneHHo — KB, K apryMeHTaM «K IOCIeICTBASAM». B cBeTe
(1) u B KOHTEKCTE JeTMOEPATUBHOTO 00SI3aTEILCTBA aBTOPA PACCYKICHUST MbI
COCPEIOTOUNMCSI Ha KJIFOUEBOM U3 HUX:

KB Hoseonarom au npedarazaemvie 6 Ilocvuare 2 nymu ocyuecmsums oce-
aaemoe u3 Ilocviaruy 17

ITonoxxkurenbHbIl oTBeT HA KB, B CHJIy CBOEifl COBMECTUMOCTHU C 3aKJIOUe-
HHEM [IPOBEPSIEMOT0 IeIuOEPATHBHOTO aPIyMEHTa, YKA3bIBAET Ha €r0 IPUeMJIe-
MOCTb, & OTPUIIATEIbLHBII OTBET OTKJIOHSIET €r0, OyIydn HECOBMECTHM C 3aKJII0-
qeHUEM.
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4. IlpumopuTeThbl U MPEJINIOYTEHNS B OIlEHKE
NPaKTUYECKUX apryMeHTOB

B srom paszene mbl iposepuM Paccyorcdernue® [Imoavya u Paccyorcdernue **
Obaomosa 1pu nomonun KB, UCIONB3ysT WIEH YIOPSIIOYEHUST IIPEIIIOITEHU
OTHOCHUTEJILHO TpuopuTera u3 (1).

Hutst mostoxkuTeibHOrO oTBeTa Ha KB HEeoOXOMMMO M JOCTATOYHO, YTOOBI 110
MEHBIIEIl Mepe OJIHa U3 IPEoJaracMblX areHTOM CHTYaIldil PeaJIm3allii yKe-
JlaHust, mpuopuTeTHoro B Ilocblike 1 U JOCTUTHYTOrO KaKUM-JIU00 U3 IIPEJIIO-
YTUTEJILHBIX CIIOCOOOB, IPEeIbsaBAeHHBIX B ITochlike 2, ObLia JIydIlle CUTYAINH,
rie He BbinoJiHgercsa yciosue n3 Iloceuiku 1. Korma aprymeHT m KoHTpapry-
MEHT IIPOTUBOCTOAT 110 IIOBOLY CIOCODa peanusanuu, Kak B Paccyoicdenuar™® n
** [IImoavua, TO J1JIs TIOJOKATEIHLHOIO OTBETa HEOOXOIUMO, YTOOBI IPUOPHUTET
n3 [loceinkn 1 ObLT peasm3oBaH 6ojlee MPEAITOUTUTEILHBIM CIIOCOOOM, B IIPO-
TUBOIIOJIOXKHOM CJIydae OTBET OTPUIATENbHBIA. D10 orpaxkaer uiuero (1) yio-
PSITOYEHUsT IPEAIIOYTEeHN Y B CIoco0aX OTHOCUTEIHHO IIPUOPUTETA B XKEJTAHUIX,
HO He HaoDOPOT.

st Toro aTo6nl garh orBer Ha KB K Paccyosicoenuro™ IImoavuya u Pac-
cyoicdernuro** Ob6aomo6a, yTOUHAM UX IPUOPUTETHI U IPEANOYTCHUA. Pa3yMHO
[IOJIAraTh, UTO JjIg TOrO, ITOOBI Ar€HT MOCUYUTAJ JIyUIIell HEKYIO CHTYAIIHIO,
JOCTaTOYHO, YTOOBI B HEWl BBIMOJIHSIJIOCH €r0 MPUOPUTETHOE YKeJTaHue 110 CPaB-
HEHUIO C TEeMHU CUTYyallusdaMU, TJE ITOIO HE HNPOUCXOJUT, a N3 TaAKHUX JIYIIINX
curyanuit 60jee TPeaoYTUTEILHBIMIA OYAyT Te, e OHO pealn30BaHo P deK-
THUBHee — ObICTpee, jemlesye, 6osee moHo U T.01. OTHOIIEHNE «IIPUOPUTETHEE,
geM» MOXKET YIIOPSA0YMBATL HE TOJIHKO HMaphl, HO U HAOOPHI kejgannit. OgHako
JIJIST OTIEHKH TTPAKTUIECKOTO PACCY XK JIeHUsT, (POPMYJIUPYIOIIEro HaMepeHe areH-
Ta OCYIIECTBUTH OJIHO KOHKPETHOE KeJIaHHe, Mbl OTPAHIIIMCS YIIOPSII0UeHIEeM
OJIMHOYHBIX YKeJIAHUN U Oy/IeM CINTATH €0 CTPOTHM B IEJISIX OIIEHKU PACCy K16~
HU, MCXOsI U3 JIOIYIIEeHNsT, YTO JJIsT KaXKJI0I0 CBOEr0 HaMEPEHMST OTHOCUTEIHHO
JIAHHOT'O YKEJIAHUS areHT 110 MOPsiJIKYy (POPMYJIIPYET OTIAEIBHOE PaCCy2K/ICHUE.
Crporoe yropsiioueHne IPUOPUTETOB MEXKIY YKEJAHUSMEI OTHOCHUTEJIBHO MHO-
JKeCTBa IMPEIIIoJaraeMbIX CUTYAIIMI X peau3allid B CMBICIE «JIydIle, deM»
0003HAYUM CUMBOJIOM —< U 3aIIAIIEM CJICIYIOMIIM 00pa30M:

Ipuopumem™ IIImoavuya ne-PB < PB.
Ipuopumem** IImoavuya BC < ne-BC.
ITpuopumem™ Obaomosa  ne-ITIT < ITUT.

ITpuopumem** Obaomosa BC < ne-BC.
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ITpuopumem™ JTadu Bawu — me-ITITJ < ITIT]T.
Ipuopumem™ Iodnoavrozo wenosexa  ne-IT9B < I[T9B.

B ommmuaune ot npropuTeTos, 1o 3ambicay (1) ynopsiiodenue mpenodTe it
B CIIOCODAX OCYIECTBJIEHNUSI YKeJAeMOT0 HECTPOTOe. DTO OTPAYKAET U0 O TOM,
9TO are’Ty He TpedyeTcs IMoJaraTbCs Cpa3y Ha BCE W3 HUX M OOBIYHO HET HEeOb-
XOAUMOCTH CTPOTO IIPUAEP2KUBATHCA KaKOI'O-TO OJHOI'O, BE€/Ib B IPDOTUBHOM CJIy-
qae Ccrocob OCYIIECTBJIEHHUS CTaJI Obl YaCThIO TpUOpuUTEeTHOrO Kesmanusi. Ckopee,
B3SIBIICH 32 WCIOJTHEHME TAKOTO YKEJIAHWUSI, ar€HTY MPUJIETCsT BOCIOJ/Ib30BaATh
Csl CHAYAJIA OJHUM U3 TOJXOISIINX CIIOCOOOB, W €CJIM ITO MOUIET HE JIy UM
obpazoMm uiau He cpaboraet, To ApyruMm u T.J. C yd4eToM MpeaIoITUTEeTbHBIX
[yTeil peam3aIiuu >KeJaeMoro 00Iee HeCTPOroe <-yIopsilodeHne Jijisi OTHOCH-
renbHoro Xeaanua™® IIImoavua TakoBO:

IIpednowmenus IlImoavua
(BC u ne-PB) < (ne-BC u ne-PB) < (BC u PB) < (ne-BC u PD),

e «u» ODO3HAYAET HEUYTO BpOJIE IMepecedeHus WU YMHOYKEHUS YKeJIaHUil,
3a HEMMEHHEM BO3MOXKHOCTH HCIIOJIH30BaTh KOHDBIOHKIMIO. Takoe yropsigode-
HUe [O3BOJISIET JaTh MOJOKUTENbHbINH oTBeT Ha KB K Paccyocdenuro™ [IImons-
U@, OTKJIOHUB OTPUIATEIbHBIN OTBET Ha Hero. I1o cpaBHEHUIO ¢ JIMHUSIMU TTOBE-
JIeHUsI, He TPEIIOJATaouMI Pean3an HanboJiee BaXKHOTO st Hero Ke-
aanua™ PB, sryqineit iuaneii opejiennst okaspiBaercst (BC u PB) — ocyecTs-
JIEHUE TIPUOPUTETHOrO YKEJIAHUS CIIOCOOOM, CJIEYIOIINM 38 CAMBIM [PEJIIOYITH-
TEJLHBIM, XOTs OHA U HE sIBJISETCS HAWIYUIIeH 3a HEIOCTUXKUMOCTBIO TIOCJIE -
meil, BerTekaronei us Paccyocdenua™* [lmoavua.

AbcommorHblil XapakTep Kejaruit Obaomosa, Jdaman Banu u IlogmonsHoro
JeJIOBEKA O3HAYaeT, 4TO IIPEIIIOYUTacMble IIYTH Pealn3alldi IPUOPUTETHOrO
JKeJIaHUST COBIIAJIAIOT C €ro COJEPrKaHHeM, IIOTOMY YTO abCOJIOTHOE YKeJIaHHe
He IpeIoaraeT pacCMOTPEHHS JIPYTUX MeHee NPHOPUTETHBIX >KeJIaHUN WiIn
MeHee IIPeJIIOITUTEe/IbHBIX HyTeﬁ X JOCTHUXKCHUA:

IIpednoumenue® Obaomosa  ne-IMNAT < ITUT.
Ipednoumenue** Obaomosa BC < ne-BC.
Ipednoumenue™® Jaou Bawu — we-ITITIJ] < IIIT]T.
IIpednoumenue*® Ilodnoavrozo wenosexa we-IIAB < ITUB.

CoBnajieHne MOPSIAKOB IIPUOPHUTETa U IPEIIOUTEHUST B PACCYKIEHUIX 00
abCOIIOTHBIX YKEeJaHUIX COAEPXKATEIbHO HE JAeJaeT TOXKIeCTBEHHBIMU >KeJTaHue
U Crocod ero peasu3aluu, OJHAKO OHO HCK/IOYAeT OTPHUIATEIbHBIN OTBET Ha
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KB x TakuM paccyxKIeHUsiM, IIpeBpallas UX B HeolpoBep:kuMbie. Kpome 310-
0, OHO TPUBHAJIM3UPYET IIOJIOXKHUTEJIbHBINA 0TBeT Ha KB, 3aMbIKasl IPEeIIOYTH-
TeJIbHbIE IIyTHn peamn3anu TaKOIr'o 2KeJIaHNnd Ha IIPUBEJICHNE ITOJIO?KCHHNA eI
B COOTBETCTBHE C IPUOPUTETOM, KOTOPLIA CBOAUTCI K 3TOMY LPEIIIOUYTEHUIO B
neiicrBun. TakuM 0Opa30M, €cIu MPaKTUIECKUEe PACCYKIEHUSI 110 MTOBOIY OT-
HOCHUTEJILHBIX KeJIAHUH IOIJAI0OTCS OIPOBEPYKEHUIO U UX MOXKHO OLIEHUTH KaK
npuemMJjieMble Ui HeT, TO C paCC'y}KILeHI/IHlVII/I 110 HOBOlLy a6COJ’[IOTHbIX JKeJIaHU
CHEeJATh ITOTO HEJIb3d. DTO 03HAYAET, UYTO JIUIIb IIePBLIe MOI'YT OBITH IIpPEeIMe-
TOM JIOTHUKO-apPI'yMEHTaTUBHOT'O UCCJ/IeJOBaHUA B IIPEANIPUHATOM HaMH CTUIIE,
a BTOpble — JIuOO He MOIYT, JTH0O HyKIAIOTCS B MHBIX IOAX0AaX HJIs 3TOr0, IIJIsT
Yero ¢ y9eToM YCIIEXOB B HEIPOHAYKAX, O KOTOPBIX OBLIO CKA3aHO BBIIIIE, TOTPE-
Oyercst yToOIHUTE Jlormdeckue actekTbl narpoctexkiun |[Castaneda, 1966} Lewis,
1979; [Percus, Sauerland, 2003|.

CeMaHTHYECKOE OCHOBAHME 3TOI0 BaXKHOI'O BBIBOJIA CBSI3AHO C Hleeil yCJIOB-
HOro MOJUMUIUPYyEMOro obsi3aresiberba (1), B COOTBETCTBUU ¢ KOTOPBIM, B3siB-
IIIUCH 3a OCYIINEeCTBJIEHNE OTHOCUTE/IHHOIO YKEJIAHUS OIPeIeJIEHHBIM CIIOCOOOM B
CMBICJIE TIPUBEIEHUS TTOJIOKEHUsT JIeJI B COOTBETCTBHE C YKEJIAeMbIM, areHT 00y-
CJIOBJINBaAET CBOE CTpEMJIEHUE JBOAKNM 06pa30M, TIOJIMHAA TPEAITOYTUTE/IbHBIC
CpeACTBa MPUOPUTETHOCTH LeId. B culy ceMaHTHYeCKOro CBOMCTBA OCYIEeCTB-
JieHre abCOJTFOTHOTO >KeJIaHUsl, He CBSI3aHHOTO C YIIOPsiIOUeHUeM IpeInoiara-
€MBIX CHUTYalllil OTHOCHUTEILHO IPUOPUTETA, PA3MbBIBAET IPAHUILY MEXKIY HUAM
U IPEIIOYTEeHUsIME, IIPEBPAIlasl TaKoe KeJaHHe B HEeYTO BPOJE MEYThI, COB-
MECTUMOI eciii W He ¢ JOBIM IOJOXKEHHEM eI, TO € JIIOOBIM CIIOCOOOM €ro
peaIn3alim:

M,SEO(y [TV L) e Ma([[TV L) € [V, (1)

re T u 1 cuMBOJIU3UPYIOT OXKUTAEMOE IPETIIOYTUTETHHOE TOJIOKEHNE JIeJT U
€ro OTCYTCTBUE COOTBETCTBEHHO.

5. 3akJjiroueHue

MpbI peapuHsI JTOTUKO-apPTyMEHTATUBHOE UCCJACIOBAHNE TPAKTHICCKOTO
paccyzKaeHud O AefCTBUSX II0 OCYIIIECTBJIEHUIO KeJIaHUsl U BBIABUJIN KpUTe-
puiil orpene/ieHus MPUEMJIEMOCTH MOJOOHBIX PacCyKIACHuUit, chopMyInpOBaH-
HBIIl TIPU [IOMOIIU HUJIEU MOJUMPUIIMPYEMOTO YCJIOBHOIO 00sizaTebeTBa. Jlirs
3TOr0 MBI KJIACCU(DUITUPOBAIN CEMAHTUYECKHE OCODEHHOCTH KeJIaHUU, IOoJIe-
JINB UX HA OTHOCHUTEJIbHBbIE U abCOIOTHDIE, MPEJCTABUIN 3aKJIIOYEHUE ITPAaK-
TUYECKOTO PACCYXKJIEHUST KAK WHTEHIINIO, TOCPEJICTBOM KOTOPO# aBTOp Geper
Ha cebsl 00s13aTeIbCTBA 110 PEAJU3AINN CBOEr0 HAMEPEHUs B OTHOIIEHUU HaU-
6oJiee BayKHOTO >KEJIAHUsT OJHUM M3 HPEIIOUYTHTEIbHBIX CIIOCODOB, U yTOUHU-
JIM CeMaHTUYeCKOe OCHOBAaHWE /ISl IIPOBEPKH IIPUEMJIEMOCTU TAKOTO PACCYK-
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JEHUA IIYTEM SKCIJIMKAIIUN OTHOIIIECHW A O6yCHOBJII/IBaHI/IH MeXKAy IPUOPUTETHO-
CTBIO KeJIaHU 1 OpeaIIOIYTUTE/IbHOCTBIO CPEACTB UX PCAaJIU3allun. B pe3yiibTa-
T€ yIaJIOCh IIOKa3aThb, YTO HECMOTPA Ha TO, YTO KeEJIaHUA ABJIAIOTCA HEKOI'HU-
THUBHBIMU COCTOAHHAMU U HE ITOJJAI0TCA JIOTUYIECKOMY aHaJIn3y, BO3MO2KEH HUX
JIOFI/IKO—aprMeHTaTI/IBHbIﬁ aHaJIn3 B Ka4YeCTBE 9JIEMEHTOB IMTPAKTHUYICCKOI'O pac-
CyKJIeHu4d, HO3BOHHIOHII/II71 JaTh OTBET Ha BOIIPOC, ABJIACTCA TaKOE PACCYKICHUE
nmpueMJieMbIM WJIM HET, IIpaBJda, TOJILKO JJIsI OTHOCHUTEJIbHBIX JKeJIaHU.

JImteparypa

Apromnos, 2008 — Apeornos B.A. VckyccrBeHHOE TPOrpaMMUPOBAHUE MOTPEOHOCTElH
YeJIOBEKA: MyTh K JIerpajialliil WM HOBbIH To40K passurus?! // Boupocwr du-

socodum. 2008. Ne 12. C. 22-37.

Apucrorens, 1983 — Apucmomens. Hukomaxosa stuka // Apucmomensv. Cod.: B 4 T.
T. 4. M.: Mbicas, 1983. C. 53-294.

Tonuapos, 1998 — Tonuapos U.A. O6momos // Tonwapos U.A. Tonnoe cobpanue co-
qnuennit u mcem: B 20 1. T. 4. CII6.: Hayxka, 1998. 640 c.

Hocroesckuii, 1973 — Jocmoesckut @.M. 3anucku w3 unomnosiba //  Jocmoes-
ckuti @.M. Tlomnoe cobpamne coumnenuit B Tpuanatu tomax. T. 5. Ilosectu u
pacckasbl. 1862-1866. JI.: Hayka, 1973. C. 99-179.

Kanr, 1965 — Kanm HU. Kpuruka npakrudeckoro pasyma // Kawm H. Cou.: B 6 T.
T. 1. 9. 1. M., 1965. 544 c.

Kycanit, 2011 — Kycaudt I1.C. 3nanne, npodsema ['erTnepa n HeKOTOPBIE AUCKYCCUH B
COBPEMEHHOII oTeuecTBeHHOI snucremosiornn // Becruuk Tomckoro rocymapcrsen-
Horo yHubepcutera. ®Punocodusi. Cormosorust. Ilosmromorns. 2011. Ne 2 (14).
C. 34-54.

Jlambepos, 2010 — Jlambepos JI./]. Kax BazkHO OBITH CEPbE3HBIM: O HEKOTOPBIX KpHU-
tukax Lerruepa // Duucremosnorus u dbunocodus nayku. 2010. T. XXVI. Ne 4,
C. 84-90.

Jlucaniok, 2018 — Jlucawrox E.H. JleficTtBue, HOpMa U [EHHOCTH B IPAKTUYIECKOI apry-
MmenTanuu // Aprymenrarus B npase u Mmopasu / Ilon pex. E.H. JTucanok. CII6.:
Anted-IlIpece, 2018. C. 9-36.

JIncantok, 2014 — Jlucanrox E.H. JlosnbHBIN areHT U OTMEHSIEMOCTb B JIEOHTUIECKOi
aoruke // Uzsectuss Yp®Y. Cepusa 3. O6mecrBennnie nayku. 2014. Ne 1 (125).
C. 22-244.

Jlypusi, 2003 — Jypus A.P OcnoBbl Heitporcuxosoruu. M.: W3nareabckuil meHTP
«Axrayiemusi», 2003. 384 c.

Muxkuprymos, @posos, 2022 — Mukxupmymos U.B., Pporos K.I. HOHKOrHUTUBU3M U
MopaJibHbIe BbicKasbiBanus // Becruuk ToMCKOro rocy1apcTBEHHOIO yHUBEPCUTE-
ta. @uocodus. Conumostorus. [Toaurosorus. 2022. Ne 70. C. 189-197.

ITnaromn, 1986 — ILnamon. Xapmuy / Ilep. C.4. Hlestuman-Tommreitn // Ilaamon.
Hwuamorn / Iox pen. A.®. Jlocesa u ap. M.: Meican, 1986. C. 296-326.



To Jim 4aro UCOUTH, TO JIU IIOBECUTHCSI, WIH Jlorudyeckue acreKThl >KeJTaHUH . . . 105

Caiimomn, 2000 — Catimon I A. Teopust IpUHSTHS PEIIEHUN B 9KOHOMHYIECKOH Teopun
u B Hayke o nosejieHnu // Bexu skonommdeckoii mpicau. T. 2. Teopus dupmsr /
Ilox pex. B.M. lanbnepuna. CII6.: 9konomudeckas mkosa, 2000. C. 54-72.

Cepuib, 1986 — Cepav Jorc. Knaccudukanus uutokyrusabix akros // Hosoe B 3apy-
6exuoit mmareuctuke. Bormyck XVII. M.: IIporpece, 1986. C. 170-194.

Cepuib, 2004 — Cepav Jlorc. Parmonanbaocts B geiicrsun / Ilep. ¢ anrn. A. Kosomus,
E. Pymannesoit. M.: IIporpecc-Tpaaunus, 2004. 336 c.

DpoJios, 2022 — Ppoacse K.I. O6 onposepxkenuu xkejanuit // Anajsurtudeckas pu-
Jlocopusi: TPAEKTOPUU HMCTOPUM W BEKTOPHI pa3BuTus: ¢6. HaydH. Tp. Mexy-
HaPOIHON HAy9IHONU KOH(EPEHINH, MOCBAIEHHON S80-IeTHI0 HAYIHOTO PYKOBOIU-
tesiss Macruryra dunocopun u npasa CO PAH B.B. Henumesa, HoBocubupck,
25-26 eppass 2022 1. / Ilox pen. A.B. Xnebamuna. Hosocubupcek: Odpeer TM,
2022. C. 69-75.

Yexos, 1986 — Yexos A.II Tlonnoe cobpanue counnenuii u nmucem B 30 1. Cou.: B 18 T.
T. 13. IIbecwr (1895-1904). M.: Hayka, 1986. C. 61-116.

Anscombe, 1957 — Anscombe E. Intention. Oxford: Basil Blackwell, 1957. 93 p.

Atkinson, Bench-Capon, 2007 — Atkinson K., Bench-Capon T. Practical reasoning as
presumptive argumentation using action based alternating transition systems //
Artificial Intelligence. 2007. No. 171. C. 855-874.

van Benthem et al., 2014 — Benthem J. van, Grossi D., Liu F. Priority structures in
deontic logic // Theoria. 2014. No. 80. P. 116-152.

Bex et al., 2009 — Bex F., Bench-Capon T., Katie Atkinson K. Did he jump or was he
pushed?: Abductive practical reasoning // Artificial Intelligence and Law. 2009.
Vol. 17. No. 2. P. 79-99.

Davidson, 1963 — Davidson D. Actions, Reasons, and Causes // The Journal of
Philosophy. 1963. No. 60 (23). P. 685-700.

Bratman, 1987 — Bratman M. Intention, plans, and practical reason. Cambridge, MA:
Harvard University Press, 1987. 208 p.

Brandom, 1994 — Brandom R. Making It Explicit: Reasoning, Representing, and
Discursive Commitment. Cambridge: Harvard University Press, 1994. 741 p.
Castaneda, 1966 — Castaneda H. ‘He’: A Study in the Logic of Self-Consciousness //

Ratio. 1966. Vol. 8. P. 130-157.

Damasio, 1994 — Damasio A.R. Descartes’ error. New York: G.P. Putnam’s Sons,
1994. 336 p.

Dennett, 1971 — Dennett D.C. Intentional systems // Journal of Philosophy. 1971.
No. 68. P. 87-106.

Geach, 1965 — Geach P.T. Assertion // The Philosophical Review. 1965. Vol. 74.
No. 4. P. 449-465.

Gettier, 1963 — Gettier E.L. Is Justified True Belief Knowledge? // Analysis. 1963.
Vol. 23. P. 121-123.

Governatori, Rotolo, 2010 — Governatori G., Rotolo A. Changing legal systems: Legal

abrogations and annulments in defeasible logic // The Logic Journal of IGPL. 2010.
Vol. 18. No. 1. P. 157-194.



106 E.H. JIucanok

Hansson, 1969 — Hansson B. An analysis of some deontic logics // Nous. 1969. No. 3.
P. 373-398.

Lewis, 1979 — Lewis D. Attitudes De Dicto and De Se // The Philosophical Review.
1979. Vol. 88. P. 513-543.

Macagno, Walton, 2018 — Macagno F., Walton D. Practical Reasoning Arguments:
A Modular Approach. Argumentation. 2018. Vol. 32. No. 4. P. 519-547.

Millgram, 2001 — Millgram E. (ed.) Varieties of practical reasoning. MIT, 2001. 504 p.

Percus, Sauerland, 2003 — Percus O., Sauerland U. On the LFs of attitude reports //
Proc. of Sinn und Bedeutung. Vol. 7. 2003. P. 228-242.

Perelman, 1980 — Perelman H. Justice, Law and Argument. Dordrecht: D. Reidel
Publishing Company, 1980. 194 p.

Prakken, Vreeswijk, 2002 — Prakken H., Vreeswijk G. Logic for Defeasible Argumen-
tation // Handbook of Philosophical Logic. Vol. 4 / Ed. by D.M. Gabbay,
F. Guenthner. Dordrecht: Kluwer, 2002. P. 218-319.

Price, 1989 — Price H. Defending Desire-as-Belief. Mind. 1989. Vol. 98. P. 119-127.

Rao, Georgeff, 1995 — Rao A.S., Georgeff M.P. BDI-agents: From Theory to
Practice // Proc. of the First International Conference on Multiagent Systems
(ICMAS’95). 1995. P. 312-319.

Savulescu, 2009 — Savulescu J. The Human Prejudice and the Moral Status of
Enhanced Beings: What Do We Owe the Gods? // Savulescu J., Bostrom N.
(ed.). Human Enhancement. Oxford University Press, 2009. P. 211-250

Scanlon, 1998 — Scanlon T. What We Owe to Each Other. Cambridge, MA: Harvard
University Press, 1998.

Schroeder, 2004 — Schroeder T. Three Faces of Desire. NY, US: Oxford University
Press, 2004. 224 p.

Schueler, 1995 — Schueler G. Desire: Its Role in Practical Reason and the Explanation
of Action. Cambridge, MA: MIT Press, 1995.

Stalnaker, 1968 — Stalnaker R. A theory of conditionals // Rescher N. (ed.) Studies
in Logical Theory. Oxford: Basil Blackwell, 1968. P. 98-112.

Wagar, Thagard, 2004 — Wagar B.M., Thagard P. Spiking Phineas Gage:
A neurocomputational theory of cognitive-affective integration in decision
making // Psychological Review. 2004. No. 111. P. 67-79.

Walton et al., 2008 — Walton D., Reed Ch., Macagno F. Argumentation schemes.
Cambridge: Cambridge University Press, 2008. 456 p.



ELENA N. LISANYUK

Either drink tea or hang yourself, or Logical aspects
of desires in argumentation about actions

Elena N. Lisanyuk

Institute of Philosophy of the Russian Academy of Sciences,

12/1 Goncharnaya Str., Moscow, 109240, Russian Federation.
National Research University Higher Scool of Economics,

21/4 Staraya Basmannaya Str., 105066, Moscow, Russian Federation.
E-mail: elisanyuk@hse.ru

Abstract: We propose a methodology for logical-argumentative analysis of desires employed
as premises of deliberative arguments, the non-demonstrative practical arguments about ac-
tions intended to fulfill them. Representation and evaluation of deliberative arguments are
hampered by the non-cognitive nature of desires, difficulties in distinguishing between their
cognitive and non-cognitive elements, and vague criteria for their acceptability. We suggest
a solution by dividing desires into relative, which require bringing the state of affairs in ac-
cordance with the desired, and absolute, which do not imply this; reconstructing deliberative
arguments using the “to consequences” argumentation scheme; distinguishing between a non-
cognitive goal premise expressing a priority desire and a conditional cognitive goal-means
premise expressing agent’s opinion about efficacy of her preferences in the way of its imple-
mentation; and representing the conclusion of such an argument as an intention by which the
agent makes a commitment to adhere to the line of behavior, by analogy with the commitment
to consider the conclusion of a demonstrative argument true. Based on the idea of the condi-
tional obligation in dynamic deontic action logic, we semantically explicate the conditioning
the preferences by the priority and evaluate the acceptability of such arguments depending
on whether the preferred way allows the priority desire to be fulfilled. This provides an ex-
planation why only relative, but not absolute desires can be justified or criticized in that way.
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Amnsporanusi: B pamkax crarby NpeJUPUHUMAETCS IONBITKA OTHOCHTEIBHO IIOJIHO Pac-
CMOTPETh WJIEW HEKJIACCHYECKON JIOTWKM IIOTIAHICKOIO JIOTWKA, MaTeMaThKa u urocoda
Xpio Makkosna (1837-1909). Bueuariennsiii uneamu Ix. By, Makkosn B 1877 1. npes-
JIOXKUJI CBOI BapHAHT JIOTMYECKOU CHUCTEMBI, IIPEJIBOCKUINAs HEKOTOPbIE HJEU COBPEMEHHOU
soruku. B 1880 r. moTmanzern yka3aa Ha HEaJeKBATHOCTh MOHNMAHWS MMILJIUKAINA KaK OT-
HOIIIEHUSI CJIEJIOBAHUS, & TaKyKe ITOCTABUJI 33/1ady OIPeJeIUTh HOBYIO HMILIMKAIMIO. B pe-
3yJIbTaTe CBOMX HCCIenoBaHM MaKKO/II ompenens UMIUIMKAIAIO C IOMOIIBIO OIlepaTopa
«HEOOXOIUMOCTH», a TAKIKE MPUIIES K Uee OTPAHUICHHOCTU JIBY3HATHOW JIOTUKHU, BBEJ HO-
Bble 3HAYEHUS, KOTOPble MOYKHO TaKXKe TPAKTOBATH KaK MOIAJIBHOCTH, IIPUYEM HE TOJIBKO
ajerudeckue. Eie onHOM MHTEpeCHON nieeil MIOTIAHICKOIO YYEHOTO MOXKHO CHHTATBH BEPO-
SITHOCTHYIO TPAKTOBKY MCTUHHOCTH BbIcKasbiBaumii (1897 r.). OH yka3asa Ha CyIIEeCTBOBAHME
BEPOSATHBIX BBICKA3bIBAHMI, IPUHUMAIONINX UCTUHHOCTHOE 3HAYEHHE M3 HHTEPBAJIa MKy
1 u 0. Unen X. Makkosijia BbI3BajIM 3aMETHYIO JHCKYCCHIO, B TOM YHCJE OOIIMPHYIO KpH-
THUKY CO CTOPOHBI CAMBIX HM3BECTHBIX YUEHBIX-JIOTUKOB TOrO BpemeHu. HecmoTpst HA TO, 9TO
BIIOCJIEJICTBUU €T0 WU OBbLIM BO MHOTOM 3a0BITHI, TEM HE MeHee MOXKHO YTBEDPXKIATb, UTO
paboThI IIOTIAH/CKOIO YYIEHOIO IPEBOCXUTUIN HEKOTOPBIE 3HAYNMbBIE OTKPBLITUSI B JIOHKE
kouma XIX — magana XX B. B wacraocru, K.JM. Jlbfouc ccputamcs wa paborsr Makkosia,
YKa3bIBaJI, ITO €r0 UJIEW OCHOBBIBAIOTCSI Ha WCCJIEOBAHUSIX IIOCJIETHETO, HO B O0JIee MO3THIX
TpyZax yke He ynoMuHaeT ero. OTHOCHTENLHYIO U3BECTHOCTH TPYABI IMIOTIIAH/IA IIOJIYIal0T
y2Ke BO BTOpOil mosioBuHe XX B., MIPEXKJE BCErO B aHIVIOS3bIYHON HAYYIHOHN JuUTEpaType, pu
9TOM B OT€YECTBEHHBIX TPY/aX 10 UCTOPHUH JIOTUKU UM MaKKojIa NIpaKTHYECKH HE yIIOMU-
HaeTCs.

KuarouesBsbie cioBa: X0 MakkoJLI, HCTOPUS JIOTMKH, HEKJIACCHIECKAsT JIOTUKA, CTPOTast NM-
IUTUKAIIUSI, MOJIaJIbHas JIOTMKa, MHOTO3Ha4YHas Jioruka, beprpan Pacces, ['otsio6 @pere, Hu-
Kostac Perep

* ABTOp BBIpazkaer 6,IaroJapHOCTh AHOHMMHOMY PEIEH3EHTY 3a yKa3aHUe Ha BaXKHbIE, aK-
TyaJibHbIe ICTOYHUKHY, TIOCBSIIEHHbIE aHAJIN3Y JIOTUYecKuX ujeii X. Makkosuta. VIx ucrnonb3o-
BaHME CYIIECTBEHHBIM 0OPa30M IMOBJIMSIIO HA KAYECTBO CTATHU. TakKe XOTeI0Ch ObI TOOIAr0-
naputb H.E. TomoBy 3a momornps B OpraHu3aiiioOHHBIX MOMEHTaX, 6e3 KOTOPOil EPBBIl OIBIT
MyOJIMKAIUYA CTATbU B HACTOSIIEM KYPHAJIE MO IIPEBPATUTHCS B MOJJINHHOE MCIIBITAHUE.
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BBenenune

Hlornanackuit yaenstit Xpro Maxkosur (1837-1909) siBiisieTcst ofHIM 13 TeX
UccIeIoBaTe e, Ybu paboThl He OBLIN MO JOCTOMHCTBY OIEHEHBI BO BPEMs UX
[OSIBJICHNSI, BITOCJIEJICTBAN OBLIN MPAKTHIECKH 3a0bIThl (10 KpaiiHeil Mepe, Ha
KAaKOEe-TO BPeMsl), 3aTeM MEePEXKUIH CBOeOOPA3HbIil PEHECCAHC.

Jlormueckoe Hacaeane MakKKoJLIa MHOTOTPAHHO W OOIMMUPHO. Ero ocHOBHBIE
UJIeU, KOTOPbIE MOT'YT OBITh CBSI3aHBI C HEKOTOPBIMU «HEKJIACCUIECKUMU» Pa3-
JeJIaMi COBPEMEHHOM JIOTUKH, OBbLIN IIPEJICTABIEHBI B CEPUH CTATEMN 110, OOIIUM
HaszBaHueM «CHMBOJIMYECKOE MBIILJICHHE» (BCEro 8 paboT COOTBETCTBEHHO O]
womepamu [-VIIT) [MacColl, 1880; MacColl, 1897, [MacColl, 1900; [MacColl,
1902; MacColl, 1903; |[MacColl, 1905a; MacColl, 1905b; MacColl, 1906a], a Tax-
ke B KHure «CuMmBosmdeckast jiornka u ee npuioxkerus» [MacColl, 1906b|
U HEKOTOPBLIX JApyrux. [lomMmmumo ucciemoBanuii B 00JIaCTH JIOTUKUA U MaTeMa-
TUKH, MOTJIAHICKUAN YIEHBIN TAKXKe CO3aBaJl TPY/IBI 10 PEJIUTHO3HON STUKE U
OBLI HTICATETIEM.

B oredecTBeHHO# JinTepaType, MOCBAIIEHHON UCTOpUM JIOTUKU, uMsi Mak-
KOJLJI& YIIOMUHAETCS JIOBOJILHO peaiko. Tak, B KJIaCCHIeCKOM TPY/E [0 UCTOPUHU
maremaTtuiaeckoil joruku H.U. CrsikknHa NMEIOTCs BeCbMa C2KATBIE CBEJICHUsI O
JIOCTUKEHUSIX [IOTIaH IcKoro uccaenosaress |Crszkkud, 1967, c. 356-357|. Bo-
Jiee TOJIPOOHO HEKOTOPbIE ACIEKTHI (CBS3aHHbBIE € MOJATBLHOCTSIMU) ObLIN pac-
cMoTpeHsl B jucceprarmonaoM uccsepoannn X.K. Kagpir-oosa [Kapir-oor,
2013].

B aHrmosi3b9HON JTUTEPATYPE UCCIEIOBaHUS Haceausi MaKkKo/L1a 3aMeTHO
pasHoobpasHee u obmupHee. Ciemxyer oTMeTuTh, 94To Ha pybexke XIX u XX BB.
ero mjen OYPHO OOCYKIAJIUCH, HO, CKOpee, B HeraTwBHOM Kijroue [Tam ke,
c. 44-48]. Tem He MeHee BO BTODOI HOJIOBHHE IIPOILIONO CTOJIETHSI MHOTHE €rO
KOHIIEIIUN OBLIM COBEPIIEHHO 3aCJIy’KEHHO OICHEHBI B 3aMETHO 0HoJjiee 10o3u-
TuBaHoMm koutTekcre. Tak, H. Pemep B cBoeit knaccudeckoit pabore «Muoro-
3HAYHAHA JOIHKay yIoMuHaeT MaKKoJLIa KaK OJHOrO U3 «OTIOB-OCHOBATe et !
MHOrosHauHoii soruku, Hapsaay ¢ J.C. Ilupcom n H.A. Bacuibessim [Rescher,
1969, p. 4]. B 1998 1. ero paboram 6bLI TOCBsIIEH OTAebHbINA HOMep «CeBep-
Horo kypaasa durocodbuns [Nordic journal of philosophy, 1998|, B Hero 6bum
BKJIIOYEHBI MaTEPUAJIBI [0 UTOraM OT/eJIbHON KoHndepeHnnun «Xbio MakkoJui
u Tpajunus jorukuy» (29 mapra — 1 anpens 1998 r.). ITpu srom B ojHOM U3

!B opurunane — “the founding father”.
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HanboJiee PyHIAMEHTAJBHBIX TPYIOB 1o ucropuu Jjoruku HO.M. Boxerbckoro
|Bochenski, 1961, morianackuii yueHblil yIIOMUHACTCS JIUIIb €MHOXK/IbI B CBsi-
3 C OTHOCHTEJIHHO HEJABHUMU (HAa MOMEHT BBIXOJa KHUTHU) HMCCJIEIOBAHUSIMU
K.U. JIstouca [Ibid., p. 403|. B macrosiiiee Bpemsi unrepec K ujesim Makkosuia
sABJsieTcst 60j1ee CUCTEMHBIM. B 9acTHOCTH, ObLIa BBIMYIEHA OTIEIbHAs KHU-
ra, KOTOpasi He TOJIbKO COAEPXKUT aHTOJIOTHIO BarkKHEHINX paboT, HO W aHAIu3
ero uzeii [Rahman, Redmond, 2007|. Hakorer, B yerseprom ToMe dyHIaMeH-
TasbHOM cepun « CIIpaBOYHUK 10 UCTOPUH JIOTHKUY, TOCBSIIIIEHHOM OPUTAHCKOMN
goruke XIX B., uaedam IIOTIAHICKOTO YIEHOTO ITOCBSIIEH OTIEJIBLHBIN pasiaen
[Rahman, Redmond, 2008|. Tak»Kke HEBO3MOKHO HEe OTMETHTH €Ie OJUH OT-
JeJIbHBIM HOMED HAyYHOrO >KypHaJsa, a UMeHHO — «Puaocodun HAyKH», Iie-
JIMKOM IOCBSIIIEHHbIH nccsieoBanusam Hacyegus Xbio Makkosuta [Philosophia
scientiae, 2011].

Takum 06pa3oM, HEOTHO3HAUHBIE OIEHKN BKJIaJda Xbio MakKoJIa B HaIb-
Helilllee Pa3BUTHE JIOTMKWA Ha IPOTS>KEHUM IE€PBOH ITOJOBUHBI M CEPEIUMHbI
XX B., HEIOCTATOYHBIH HUHTEPEC K €ro TPYJAaM B OTE€UYECTBEHHBIX HCTOPUKO-
JIOTUYECKUX HCCAEIOBAHUSIX, HA MOW B3TJIAZ, OOYCIABIMBAIOT HAJUYNE HAyd-
HOIT mpobJieMbl B MCTOPUU JOTHKU. |JIaBHasT IeIb HACTOSINEH paboThl — OT-
HOCHTEJILHO IIOJTHOE IIPEJCTaBIeHNe HEKOTOPBIX HJel MIOTIAHICKOrO JIOTHKA,
CBSI3aHHBIX C PA3HBIMHU HAIIPABJIEHUSIMI COBPEMEHHOM HEKJIACCUIECKOH JIOTUKH.
[Tpezk e BCero moj| 3TUMU HJIESIME MTOAPA3yMEBAIOTCS (i) aHaJIN3 CBONCTB «Tpa-
JUNMOHHON» MMILIMKAIIUA W OTHOIIIEHUSI BBIBOAUMOCTH, & TaKKe BBbITEKAalolee
U3 HEro oIpe/iesieHne HOBOJ MMIUIAKANUM, (i) HOBAIWH, CBA3AHHBIE C MHOTO-
3HAYHOCTBHIO M MomajbHocTaMu. CreoBaTe/IbHO, HACTOSINAsl paboTa ABJIsIeTCs
HCC/IeIOBaHNEM 110 ucTOopuu Jioruku. JlocTm:kenne yKasaHHON Ie/in BO3MOXK-
HO IIPEXKJe BCEro IPH IOCTABJEHHBLIX 3a/a4aX aHaJN3a BCeX OCHOBHBIX Hayd-
HBIX pabOT-TIEPBONCTOTHUKOB ITOTJIAHICKOTO JIOTUKA, 8 TaK>Ke MHTEPIPETAIINT
HEKOTOPBIX PE3YJIbTATOB C IOMOIIBIO CPEJICTB COBpEMEHHOM jJoruku. O4eBuiHO,
TakKe ObLIO HEOOXOAMMO M3YyUUTh COBPEMEHHBbIE PabOThI, MMOCBAIIEHHBIE aHA-
g3y uaeit Xero Makkosuta. Hekoropble m3 0003HaYEHHBIX UIEH MIOTIAHICKOTO
VIEeHOTO BBI3BAJIMU IOJIEMUKY U KPUTHKY. TakKuM 00pas3oM, elrne OJHOM 3ajadeil
JAHHON CTATHHU CTAJI aHAJM3 0003HAYEHHBIX HAYIHBIX [TPEHU.

ITomMumMO METOTOB MCTOPUKO-HAYIHOTO UCCJIEIOBAHUS, IPUMEHSIJINCh METO-
bl POPMAJILHOM JIOTUKH, B YACTHOCTH WCIIOJIb30BAJNCH 3JIEMEHTHI (opma-
JIN30BAHHBIX S3BIKOB KJIACCUYECKON ITPOIO3UIIMOHAIBHON JIOTMKUA W IIPOITO3U-
IAOHAJILHON aJIeTHYeCKOl MoIaIbHOi Joruku. OIUpeae/IsioTcss OHU CTaHIapT-
HBIM 00pa3oM. VHbIe TpebyeMble Olpe e/ IeHIsT IIPUBOISITCS 110 XO/IY M3JIOXKEHUST
MaTepuaJa.
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1. Jloruko-MeTogoiorndeckKmne OCHOBBI
uccaenosanuii MakkoJijia

['maBHBIM HCTOYHMKOM BJIOXHOBEHMS JIJIsi M3bICKaHuil Xbio Makkosura cra-
Jin pabOTHI BBIJAIOIIETOCS OPUTAHCKOro JornkKa u maremaruka Jlxopmka By-
s, [lo MHEHHUIO MIOTIAHACKOIO yYIEeHOTO, UAEH IOCTETHEr0 OYUCTHIN JIOTUKY
or «pKyHraeit Tpyaaocreits [MacColl, 1880, p. 47|. Takke crout orMeTuTs,
q10 caM MaKKOJLT IIpexK e BCero MaTeMaTHK, ITO BBLIPAKAETCS BO MHOIHUX AC-
IEeKTaxX ero MCCJICOBAHUIL HCIOIb3yeMble CHMBOJIbBIZ, IIPUMEHEHIE MATEeMATH-
YECKUX METOJIOB MCCJICIOBAHUsS (Ha TOT MOMEHT OH OBLJI OJJHAM U3 HOBATOPOB),
AHAJIOTUU C PA3HBIMU PA3JIeJIaMU MaTeMaTUKy U T.7. 3 Bcero cka3aHHOTO BBIIIIE

BBITEKAET TJIABHBIII MOTHUB €r0 I/ICC.He,ZLOBaHI/Iﬁ — aJIF€6paI/ISaIlI/IH JIOTUKH.

[To mMHEHMIO pasHBIX HccieoBaTeseit, Xbio MaKKOJI JOCTUT BBIIAIONINX-
cd ycexoB B JanHOM Hampasienuu. Tax, Beprpan Paccer B cBoeil pener3sun
Ha oxny u3 kuur moraarna [MacColl, 1906b| ykasas Ha oTIHYUTEIbHYIO 0CO-
OEHHOCTD ITOJIX0/Ia [TOCJIETHEr0: OH aHAIU3UPOBAJI BBICKA3BIBAHUS IIEJTHKOM, B TO
BpeMsI KaK BCe OCTaJIbHbIE OIIMPAJIICH Ha aHAJN3 KJIacCoB. B cBoOIO ovuepenb, 9T0
MO3BOJIsLIO MaKKOJITy MCCJIeI0BATH NMILIMKAIIMHI BHICKA3BIBAHMUI, 8 He BKJIIOUIe-
Hre onHuX Kiaccos B apyrue [Russell, 1906, p. 255|. [To mueHuO BbIIaOMIErOCs
OPHUTAHCKOTO y4IeHOro u (puyiocoda, MMEHHO IIOTIAHICKHNA JIOTUK CTAJ OCHO-
BaTejeM TEOPUU CUMBOJIMYIECKON ITPOMO3UIIMOHAILHON JIOTUKA U WMILTUKAIIIH,
OCYIIECTBUB IPOPBIBHBIE ncceoBanust [Ibid.].

B coBpeMeHHBIX HCCAEIOBAHUAX JAHHBIE TE3UCHI OBLIM JETAJN3UPOBAHBL.
Tax, B. llekxayc ykaszas na npusHanue IpucroMm [llpegepom mepBeHCTBA
X. Makxkosta B (hopMy/ITHPOBKE MPOIMO3UITHOHAIBHOM jJoruku. Hemernkuii ydae-
HBII yIIOTpeOJIsiJI TEPMUH <«IIPONO3UIIMOHAIbHAs jloruka Makkosura — [upcas
[Peckhaus, 1998| p. 20]. UpBunr Anesinc B CBOMX HCCJIEIOBAHUSIX yKa3asl HA
BusHEe paboT IIOTIAHICKOrO JIOTHKa Ha uaen Yapiabsa Ilupca. ITocuemumii
6bL1 XoporIo 3HakoM ¢ paboramu Makkosuia |[Anellis, 2011].

MaxkoJu1 mccireioBal HOHATHE <«(OPMAJILHON JIOTUKHY, CHOPMYJIHMPOBAJI
cJIeyIolee OIpejle/ieHre: HayKa O PACcCyKJIeHHH C MOMOIIBI0 PElpe3eHTUpY-
[OIMX CHMBOJIOB, JAHHBIE CHMBOJIBI UCIOJIL3YIOTCA KaK CHHOHMMUYHAS 3aMe-
Ha GoJiee JJIMHHBIX BbIpaxKeHWil, KoTopble dacto Tpebytorcs [MacColl, 1897,

p. 493|.

2Tlo MoeMy MHEHWIO, Pa3pabOTAHHAS MM CHCTEMa, O0O3HAMEHHH HECKOJBKO IPOMO3IKA U
HE COBCEM MHTYUTHWBHO IIOHSITHA, B CBA3M C U€M B HACTOsAIIEH paboTe NpakTUYecKu He Oyjer
HCIIOJIb30BaHa, KPOME HEKOTOPBIX €IUHUYHBIX CJIyYaeB, CHEIUaJIbHO 0003HaYeHHbIX. CX0oXKeil
TOUYKM 3penus npuiepxkusaics B. Ilekxayc, 60mee Toro, oH cYnUTAas, ITO HE COBCEM YIAAUHAS
CcHCTEeMa CUMBOJIOB MOIJIa CTATh OJHUM U3 (DAKTOPOB, HEIrATUBHO MOBJIMSABIIAM Ha JaJIbHEIIee
pacipocrpanenue naeit Makkosuia |[Peckhaus, 1998, p. 31].
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[To MHEHMIO TIOTIAHICKOTO JIOTUKA, JIOTUKA JIEJIUTCS Ha IBA HAIIPABJ/ICHUS:
qrucrasi U UpuKaanHas. JlanHas KiaaccruuKaIus Tak:Ke 3auMCTBYETCS U3 Ma-
TEeMaTUKU: YUCTas MareMaTuka (reomerpusi, ajarebpa, juddepeHnnanbHoe 1c-
JUCJIeHNEe U JIP.), HPUKJIAJHAsT MareMaThKa (MeXaHWKa, ONTUKA, aCTPOHOMUS
u ap.). B cBoo ovepen, uncrasi JOrMKa — MaKCHMAaJIbHO abCTpakTHasi, 00-
mas HayKa, HACKOJIBKO 3TO BO3MOXKHO, HE3aBUCHUMasl OT JIIOOOTO OTIE/HHOTO
[peJiMeTa MCCieoBanns. VIHBIMU CJI0BaMU, €€ IMPUHIUILI U IPABUIA PACCY K-
JIeHUsI TMEIOT IIOCTOSIHHYIO CHJIY BHE 3aBUCHMOCTH OT IIPEIMETa, HCC/IeIOBAHNSI
[MacColl, 1880} p. 48|. Tak, npukJa/jHas JOrMKa SBJISETCS HOIPOCTY IIPUME-
HEHMEM OIMCAHHBIX BBIIIE MPABUJI U IMPUHITUIIOB B PA3HBIX OTIAEIbHBIX HayKax
u chepax, BKIOUYAT CAMYy MAaTeMAaTHKY, & TaKKe (DU3UKY, MEJIUINHY, TaxKe 10~
JUTUKY U HOBCe/IHEeBHBIE 00blieHHble cuTyanuu |[Ibid.].

B cBoto ouepenp paccy:kieHne TakKzKe MOXKET ObITh JIBYX BIUJIOB: MEHTAJIbHOE
U cuMBoJimdeckoe. [lepBbIil B He 1TO/Ipa3yMeBaeT UCIO/Ib30BaHe KaKUX-JIN00
CHMBOJIOB, YaCTO ABJISIETCsI HEOCO3HAHHBIM, CIIOHTAHHBIM H T.1. BTopoe cBsi3aHo
¢ obpalleHreM K ITOMOIIU pa3HbIX CUMBOJIOB C YIETOM TOTO, UYTO U€JIOBETECKAsT
aMsITh €CTeCTBEHHBIM 00pa30M MOXKET ObITh HecoBepienHoi. Hakorerr, orcio-
Jla BBITEKAET UJiest IIOCTOSHHBIX (JOrMYecKre TEPMUHBI) 1 BPEMEHHbBIX TEDMUHOB
(mepemenmuble st BhicKaspiBanmii) [Ibid., p. 49).

Ha wmoit B31uIs11, 0600IIIEHHOE OTIMCaHNE JIOTUKO-MEeTOI0JOTUIeCKIX TTPUHITH-
[IOB JIEMOHCTPHUPYET, KaK MaTeMaTHIecKuil moaxon MakkoJiia, ToBOpsI YCJIOBHO,
«ECTECTBEHHBIM» 00pa30M IPUBOJUT K UJIESIM HEKJIACCUYECKOU JIOTUKHU, KOTO-
pble, B CBOIO OYepe/ib, TMO3BOJISIIOT €My aHAJIU3UPOBATH HEKOTOpPbIE (PUI0COdD-
cKue MpobJIeMbL: JETEPMUHU3M, CYyTh JIEJAYKTHBHOIO (B JIOTUYECKOM CMBICIIE)
paccyxienust u jip. Takum 06pa3om, (OTHOCUTENHHO) CTPOIrUE OIPeJIeJIeHNUST JIO-
IUYECKHUX CBSI30K U MCCJIEIOBAHNE X CBOMCTB METOIaMI MAaTEMATUKH B HEKOTO-
pPOM pojie caMu 10 cebe HABOJST Ha OrPAHUYEHHOCTH <«KJIACCHIECKOTro» Qpar-
MEHTa JIOTUKU. B CBsI3U ¢ 3TUM MOXKHO BCIIOMHHUTH 3HaMEHHTOE MHeHue $lHa
JlykaceBuda, cOrjacHO KOTOpPOMY Bejiukue puiocodckre cucTreMbl OyKBaIbHO
pacIaJIaloTcd P MPUMEHEHNE K HUM TPpeDOBAaHMWIT COBPEMEHHON MaTeMaTHKH.
[Tosromy «dustocoduio HEOOXOIUMO IIEPECTPOUTL» U <IIOJAKPEIUTH €€ HOBOM
aorukoit> |[[Iykacesud, 1993, c. 191]. f cunraro, MOXKHO yTBEpXKIaTH O 6O-
Jiee paHHUX IONBITKAX (POPMAU30BAHHOTO perteHns MaKKOJIJIOM HEKOTOPBIX
dustocodpckux Bompocos. IIpu 3ToM mpuMeHeHNe ero «HEeKJIACCHIECKUX» JIOTH-
yecKux ujei (T.e. Toi camoil HOBOI JIOrMKM, 110 MHeHUIO JIykaceBnda) K yKa-
3aHHBIM BbIITe (PUIOCOPCKUM IpodIeMaM, IO MOEMY MHEHUIO, OBLIO BeChMa
IPOLYKTUBHBIM.
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2. I/IMI'IJ'II/IKaIJ,I/ISI n JiormveckKoe cJjiegoBaHue

B HnccejaeJ0BaHuAX UMIIIMKAIIUM U JIOTTYECKOI'O CJIeJOBaHM A MaxkkoJ1j1a 0co-
OEHHO BasKHBI ciaeaymmue MOMEHTDBI: UCCJIeJOBaHUE T.H. ITapa/JOKCOB MaTepu-
aJIbHOU UMIINKAIIUW 1 IIOIIBITKU OIIPpEAC/INTh MHYIO NMIIJIMKAIIAIO, a TaK>Ke I10-
cjaeJoBaBlIasd U3 JaHHOI'O aHaJInu3a naed MHOI'OSHAYHOCTH.

[Ipexie Bcero crout oTMeTUTH, YT0 MaKKOJLI sIBHO C(hOPMYJIUPOBAJI IIPO-
6J1eMy COOTHOIIIEHNs! (MaTepUaIbHOl ) UMILUIMKAIMA U JIOTUIECKOTO CJIeJ0BAHUS.
B mHekoTOpBIX Cilydasix M3 MCTHHHBIX IIOCBLIOK TpeOyeTcsi BBIBECTH 3aKJII0Ue-
Hue, T.€. IPEAIPUHUMAIOTCA IIOIIBITKN IIPOJEMOHCTPHUPOBATH, YTO 3aKJ/IIOUYEHUE
HCTUHHO B CIJIy MCTHHHOCTHU IOCBLIOK. Heduro orimyHoe mpeicraBisieT coboi
CUTyalinud, Korja IMOCBLIIKU HE fABJIAOTCA MCTUHHBIMU. B TaKOM CJiydae Mbl HE
[BITAEMCS] BBIBECTU 3aKJIIOYEHIE (9TO HEBO3MOYKHO BBHJLY HEUCTHUHHOCTHU IIOCHI-
JIOK), a CTpeMHuMCsd JJOKa3aThb BbICKA3bIBaHHUEC!: «MHO)KGCTBO ITIOCBIJIOK HMIIJIN-
mupyer 3akiodennes [MacColl, 1897, p. 494]. CooTBeTcTBEHHO, B IIEPBOM CJIy-
Jae MpeJICTaBIeHO JIOTHIECKOe CJIeIOBAHNEe, BO BTOPOM — UMILINKanus. JlanHast
CBS3Ka MMEET W BayKHOE METOOJIOTIIECKOe 3HATYEHNE, KOTOPOE BLIPAYKAeTCA B
«3aKOHe MMILTUKAIUNY. Pedub MJIeT 0 TOM, UTO C €€ MOMOIIbI0 U3 HAKOIJIEHHO-
ro omnbita [MacColl, 1880, p. 52|, KOTOpBIi SBJIsETCS AHTEIEIEHTHBIM, IOy~
Jyaercss HOBoe 3HaHue (KoHCeKBeHT). Ha Moil B3rUIsijl, AHHBIA «3aKOH MMILIU-
KaIlum» TeCHO CB4A3aH C HpOCTeﬁLHHM BUJIOM JNEJyKTUBHOI'O YMO3aKJ/JIIOYECHUA
modus ponens. Takxke MaKKOJII yTBEPKIAI, YTO CyOBEKT U IPEIUKAT B IPO-
CTBIX BBICKA3bIBAHHsIX HA CAMOM JieJie CBsi3aHbl nMiuukarumeii [Ibid.].

Hakomerl, moT/IaHICKUil JOTUK BbIIEJIU/I J[Be Pa3Hble JIOIUYECKHE CBSI3KU
(B OpUTHHAJILHOl CUMBOJIUKE):

— «» IOJ1d 0003HaYEHHST UMITJIMKaIIUH

— «.'.» st obo3HAaUeHUsT 0co00il CBsA3KU «cefoBaresibHoy [Ibid., p. 55].

Oupejenenne nocaenneit: A -, B = A(A : B), 1.e. <A, cienosaresbto, B»
pasao A A (A — B). B gannom onpejiesieHnn MOXKHO elrie 6oJiee SIBHO YBUIETD
CB#A3b ME2KJ/1Yy OTHOIIIEHUEM JIOTHUYECKOI'0 CJieJJOBaHUA (Bpra}KeHHOFO y MaK—
KOJLJIa CBSIZKOM «CJIEIOBATETBHO» ) U modus ponens. Hecmorpst Ha To, 1To pabo-
ThI, TIOCBSIIIIEHHBIE JIAHHBIM BOIIPOCAM, OTJIUYAIOTCS XPOHOJOTUYIECKH, B IEJIOM
OYeBHUJEH €IUHBIN [TOAXOJ IPU aHaju3e MpobIeMbl COOTHOIIEHHUS JIOTHIECKOIO
CAeIOBAHUs W MMILIMKAIIN.

Paccmorpum 6osiee meTaibHO ONpeie/ieHne «UMILIHKAINT» U HECKOJIBKO I10-
SICHEHMH K JIaHHON Jiorn4eckoil cssizke B pabore 1880 r. Oupenerenne:

~ KOHCEKBEHT JIOJIZKEH ObITh UCTHUHHBIM B CHJIY TOI'O, YTO UCTHHEH aHTEeIe-
nent [Ibid., p. 51].
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Ha moit B3rJ1s171, MO2KHO OTMETHUTD, YTO, CKOpee Bcero, MakKoJIJI CTPeEMUIICS
OIIPENIEJIUTD «UMILIUKAIINIO» KakK 0oJiee aJIeKBATHYIO JJIsi BhIPAYKEHUsT OTHOIIIE-
HUSI «CJIEJIOBAHUS.

[osicnenus:

— €CJIN AHTEIE/IEHT UCTUHEH, TO KOHCEKBEHT JIOJI?KEH OBITh UCTUHHBIM;

— BCerjia, KOrjia aHTele/eHT UCTUHEH, KOHCEKBEHT TaKKe siBJISeTCsl UCTUH-
ueiM [MacColl, 1880, p. 51].

[To Moemy MHEHWIO, TIEpBOE MOSICHEHUE MOXKHO BBIPDA3UTH B COOTBETCTBYIO-
meM (GopMaIn30BaHHOM SI3bIKe CJIeytomumM obpasom: A — OB.

MakkoJLT yTBEpKIaJI O paBHOCHWIBHOCTHE A — Bu A = A A B, 94T0 yKa3bl-
BaeT HA CBOWCTBA MaTEpPUAJBLHON MMILIUKAIUU, JIOXKHON B €JIMHCTBEHHOM CJIy-
Jae, KOTJa aHTeleIeHT NCTUHEH, 8 KOHCEKBEHT — JIOXKeH. TakrKe IOT/IaHICKA
JIOTUK yKa3blBas Ha cienyomuii daxr: (A — B) — (A V B) [Ibid., p. 53|.

[ocnenusisi dopmysta Tpebyer Hojiee neTaabHOTO paccMoTpeHus. MakkoJL1
OTMETHJI, ITO MeXKJIy (POPMYyJIaMU MOXKHO ITOCTABUTb M 3HAK SKBUBAJEHTHO-
cru. Ho mocko/ibKy, Kak st oTMedaJt BbIlle, OH 110 (hakTy OMpeesisii NMILIHKa-
[IAIO C TIOMOIIBIO MOJAJILHOCTEN, yKa3aHHas BbIIe (hOPMYJIa MOXKET ObITh JIUIIh
UMILUIMKATUBHON. /{0Ka3aTe/IbCcTBO MOTIIAHCKOIO yYEHOr0: OTPUTIAHUE SKBUBA-
JIEHTHBIX (DOPMYJI TAK>Ke, OUEBHUJIHO, JTOJKHO OBITh 9KBUBAJIEHTHBIM. 110 MHe-
o Makkosiia, pesyiabraT orpurianus uMmiumkanun (A — B) MoxkeT ObITH
npeJcTaBiieH cuenyomum obpasom: (¢AA-0OB) [Ibid., p. 54|. ITono6Hoe orpu-
[AaHMe UMILUIMKAIUU BBITVISIAT, HA MO B3IVISJ, HECKOJIBKO CIIOPHO, HO, CKODee
BCEr0, OHO CBSA3aHO C HEPBBIM IOSICHEHUEM K OIPEJIEIEHUI0 UMILIUKAIINH, PAC-
CMOTPEHHBIM HeMHOI'MM panee. [Ipu sToM pesyibrarom orpurianus (A V B),
oueBuIHO, siBysiercst (A A - B). Takum obpasom, o Muernto Makkojuia, oTpu-
[[aHNe UMIUIMKAIUKA OPUBOJUT JIMIIL K 603Mmooichocmu (A A =B), B TO Bpemsi
kak orpuranne (A V B) npusoaut kK neobrodumocmu (A A —B) [Ibid.|. Taxk,
[IPU PACCMOTPEHHOI MHTEPIIPETAIINE OTPUIAHUST YKA3AHHBIX JIBYX (POPMYJI HE
SIBJISTIOTCST SKBUBAJIEHTHBIMY, COOTBETCTBEHHO, B3ATHIE 0€3 OTPUIIAHNST, OHI TaK-
JK€ He MOTYT OBITb SKBUBAJIEHTHBIMHU.

Uccnenyst nasibiie cBoiicTBa uMiinkanuu, Makko1, B 9aCTHOCTH, OTMEYAJT
creytonye Baxkuble dhakTel: 0 — A = 1 (BHe 3aBHCHMOCTH OT MCTHHHOCTHBIX
saauennit A), 0 — 0 = 1. I uro BechbMa BayKHO, MIOTJIAHEI] HA3BAJ IPU-
BesieHHble hakThl «anoManabHbiMu» [Ibid., p. 55|, T.e. dakTuyeckn ykazas Ha
1apaJIoKCATbHOCTh PACCMATPUBAEMBIX YTBEPKIEHUIA.

Eme oHO BaxKHOE OlpejiesieHne, KOTopoe OYIeT JaJjiee UCIOIb30BAHO: M-
IJINKAIIAN YCJIOBHBIX BBICKA3BIBAHUI — UMILJINKAIIUN, AHTEIE/IEHTHI NI KOHCe-
KBEHTBI KOTOPbIX SIBJISIIOTCsI CJIOKHBIME BbICKasbiBanusivu [Ibid., p. 51].

[TomBojist IpOMEXKYTOUHBIM UTOT, OTMedy cJejyomiee: B paborax 1880 u
1897 rr. MakkoJu1 chopMyIUpOBa/I BazKHbIE TPOOJIEMBI, CBI3AHHBIE C JIOTHYE-
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CKUMI 1 PUITOCOMPCKUME CBOMCTBAMN MMILIMKAIINN, B PACCMOTPEN CIIOCOOBI UX
dopMaTM30BAaHHOIO aHAJIM3a € MOMOIIBI0 ajaredpsl joruku. JlanpHeiimme cra-
ThU TOKA3bIBAIOT SBOJIIOIIIO €10 Ueil, KOTOpbIe MPUBOJIST K elle 0oJiee pasHo-
00pa3HbIM M MHTEPECHBIM PE3YJIbTaTaM, HAIPSMYIO CBSI3aHHBIM C OCHOBAHUSIMU
COBpPEMEHHBIX MHOTO3HAYHOMW W MOJAJIbHON Joruk. OYeBUIHO, ITO PAcCMOTpe-
HUE CBONCTB UMILIMKAIMHN TAKXKE 3aMETHO KOPPEJUPYET C OCHOBAMHU PEJICBAHT-
HOH JIOTUKU.

Tax, B pabore 1902 r. MakkoJ/i1 IpUBeJI ONpE/eJICHUEe UMILITHKAIUU C UC-
1I0JIb30BaHNEM 0CO00f NCTUHHOCTHOM OlleHKH (B cucreme Makkosuia, a dhakTu-
YECKU — 9TO «HEBO3MOXKHOCTB», T.€. IOJyYaeTCs MOJAJU3UpOBaHHast hopMy-
Ja, cM. caet. naparpad): A — B skeusasentao — ¢ (A A —B) [MacColl, 1902,
p. 364].

Haxkoner, B HEKOTOPOM POJIe OKOHYATEbHBIE OIPee/IeHNs] IPUBOJIATCS B
pabote 1908 r.:

«‘A — nmoxkuo nm B — ucruHHO” — HEOOXOAUMO MCTUHHO (BO BCEX IOJIO-
kennsix gei)» |[MacColl, 1908, p. 453].

DKBUBAJEHTHOE OIpejiesieHue (TakKe IPUBOAMIOCH panee): «HeBozmozkHo,
10661 A A - B>.

Od4eBuIHBIM 0OPaA30M HAIIPAIIUBAECTCA CPABHEHHUE ITOCJIETHUX OIIPEIeJIeHN
JIOTUIECKOH CBA3KM €O «cTporoity nMmiutukarueit K.M. JIstonca. Ilepen nauamom
o00HOTO aHan3a 3aduKCUpyeM cieayonne QaKkTh:

— X. Makkos1 chopMyIupoBaJs npodbaeMy COOTHOIIEHUST UMILIUKAIIUU U OT-
HOIIIEHUSI CJIeJIOBaHMsI, 0O03HAYHUB, YTO STO HE OJHO U TO ¥Ke€;

— IMIOTJIAHJCKUN y4YeHBbIl SBHBIM 00Pa3oM yKazajl Ha MapaOKCAJIbHOCTH
HEKOTOPBIX CBONCTB UMILIMKAIIMKA, MOCTABUJI T€JIh ONPEIETUTh UMILIAKAIIIO
TakuM 00pa30M, 9TOOBI OHA DOJIee aIeKBATHO COOTBETCTBOBAJIA ITOHSITHIO «CJIe-
JIOBaHUST»

— JJIsI JIOCTUYKeHUsT yKa3annoil mnesn Makkos1, ckopee BCero, nepBbIM pas-
paboras 0cobblit anrebpandeckuii anmnapar (Ha ocHoBe pazpaborok JIxk. Byis),
BKJIFOUABIINY MHOI'e MHHOBAI[MOHHBIE UJIEH, CBSI3aHHBIE C PA3HBIME pa3jeiaMu
COBPEMEHHON HEeKJIACCUIECKO JIOTUKH;

— HIOTVIAHJICKOMY JIOTHKY YJAJI0Ch CHOPMYJIMPOBATH HOBYIO MMILIMKAIIHIO,
JINTIIEHHYO MTapaJIOKCOB «TPAJUITUOHHONY MMILIMKAIIH.

B cBsa3u ¢ mocsieIHUM TE3UCOM CJIeJyeT HEIPEeMEHHO OTMETHTb, YTO CaM
ke MakKoJIT HeMeJJIeHHO OOHAPY?KUJI BO3MOXKHOCTD MEPEHOCA MAPaIOKCATb-
HBIX CBOHCTB «TPaJIUIMOHHON» MMILUIMKAIMU Ha €ro MMIJIUKAIuUo. B gacTHO-
cry, peub uzer o dopmynax tuma — o A — OB. Ho Maxkkoman yTBepKaall,
9TO 3/IeCh HET I1apaJioKca, eCciu IIPUMEHUTDH ero olpejeienne. Tak, MOCae Hssd
dopMyita 110 OIpEETICHIIO BBIPDAYKAET CJACIYIONIi (PaKT: «HEBO3MOXKHO, UTO-
0661 — © A OBLIO UCTUHHBIM U (15 OBLIO JIOXKHBIM». Y TBepKIAeHUT o A = 1,
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OB = 0 1o OTAeNBHOCTH ABIAIOTCI HEBO3MOXKHBIMU. OUEBUIHO, 9TO X KOHb-
FOHKIIMST TAKXKe sIBJISIETCsT HEBO3MOXKHOMN. Takum 006pa3oM, 1Moy daeTcss O9eBu/I-
HBII (DAKT: HEBO3MOXKHOE SIBJISIETCS] HEBO3MOXKHBIM, UTO, B CBOIO OY€pelb, €CTh
HeobxouMo-rcTuHHOe BbickasbiBanue |MacColl, 1903, p. 357].

[lepeitmem K cpaBHUTeJBHOMY aHaau3y ujeii Makkosuia u Jlprouca. Ame-
PUKAHCKUIA JIOPMK ObLI IIPEKPACHO 3HAKOM ¢ paboramu Makkosuia (cm. 6GuoL.
|[Lewis, 1918]). JIbtouc ¢ npsiMbIMU CCBLIKAMEU Ha PAOOTHI U MHOIOYUCJICHHBIME
YIOMUHAHUSIMA TTOTIAH/IA [IEPEHSIT MHOXKECTBO Ujeil u3 paboThl HOC/IEHE-
ro «CumBosimueckasi joruka u ee npuiaoxkenusi» [MacColl, 1906b|. B uacrHo-
CTU, aMEPUKAHCKHUI MCCJIEI0OBATEb UCIIOJIB30Ba UCTUHHOCTHBIE OlleHKr Mak-
KoJTa. A ompejiesieHre CTPOrofl MMILTHKAIMU W BOBCE OJIHOCTBIO COBIIAJIAJIO
C PACCMOTPEHHBIM BBIIIE OIPEJIEIEHUEM UMILINKAIUNA OTIAHJICKOIO JIOTUKA.
B opurunanbHoit HoTanuu: ~ (A — B), rje «~» — HEBO3MOXKHOCTb, «—» —
orpunanue |Lewis, 1918] p. 293].

B ynomsinyrom Beiire «CeBepHOM 2KypHaJje (puiocopuns BBICKA3BIBAIOCH
muerne, 9o K.U. JIpionc BrocaeacTBuu MPEANPUHII HEMAJIO YCUJIUH, 9TO-
OBl UCKJIIOYATH YIOMUHAHUS O BIUSHUE PaboT MakKojjIa Ha CBOU OTKPBITHS.
B wacrHoctu, B nepensmanuu paborsr 1918 r. ObLia UCKIIIOYEHA IEIasg TPETh
kauru. A B coBmectaom tpygze ¢ K.I'. JIsurdopmom 1932 r. «CumBosmyaeckast
JIOTHKa» CChLIOK Ha Xbio Makkosuia yake He Ob110 coBceM |[Read, 1998, p. 59].
[Ipu sTOM, HA MOt B3I, CJIE/lyeT OTMETUTH, YTO UMEHHO aMEPUKAHCKUI JIO-
UK, IIyCTh U COBEPIIEHHO OYEBUIHO ITO3aMMCTBOBAB OCHOBBI CBOEI JIOTUKHU Y
MIOTJIAH/IIA, Jlajiee cOPMYIUPOBA CHCTEMbI MOJIAJILHON JIOTUKH B JyXe el
Paccesna — Yaiirxena (T.e. Kak GpopMan30BaHHbIE CHHTAKCUIECKUE CUCTEMBI ),
qero He ObLI0 y mocseqHero. Takum obpaszom, JIbouc, BHE BCIAKUX COMHEHHUIA,
COBEPIIIEHHO 3aC/yKEHHO CUATAETCS OJHUM U3 [MHUOHEPOB MOJIAJIBHON JIOTUKH,
HO, K&K sl CIUTAI0, KayKJIbIi pas3 Ipu YIIOMUHAHIE 00 9TOM HellPpeMEeHHBIM JTOJIK-
HO OBITH YKa3aHUe Ha UCTOYHUK €0 BIIOXHOBEHUS, & UMEHHO — Ha PabOThl XbIO
MaxkxkoJwia.

YuuThIBas BCe BBIIENPUBEIEHHOE B HACTOAIIEM Iaparpade, OTMedy U OT-
JaCTU IMOBTOPIOCH, YTO UCCJIeJOBaHNA IMOT/IAHICKOTO YyY€HOI'O MMEJIn BECbMa
BarkKHOE, KJIIOUEBOe 3HAUYEHUE IIPHU IIOCTAHOBKE PACCMOTPEHHBIX BBIIIE IIPOOGJIEM
U TIONbITKaxX ux pemurh. B wactaoctu, B. Ilekxayc ocobo momuepkuBa TOT
daxkt, uro Maxkon 3a gecaruierue 10 uccaenopanuit D. [lpenepa mormmal
U UCIIOJIL30BAJ IPOIIO3UIMOHATBHBIE (DOPMYJIbI (BKIIOUYAsT UMILIUKAINIO) B 3a-
MeTHO GoJiee IPOrPecCHBHOM, coBpeMeHHOM Kirtode |[Peckhaus, 1998, p. 30].

Hakoner, uMeHHO U3 aHaju3a CBOHCTB UMILIMKanuu MaKKOJUT IIPUIIeST
K HJjee MHOIO3HAYHOCTH. BBIle yIOMHHAJIUCH WMILJIUKAINNA YCIOBHBIX BbI-
ckaspiBanmii. [IpuBegem OoJiee TOUHBIE OIpeIeeHUs sl JajbHEHIIero aHa-
Jusa B ciaemyiomem maparpade. B crarbe 1902 r. moTsiaHACKW JIOTHK
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JlaJl HOSICHEHHUs, paccMarpuBas JBe cxeMbl paccyxkienus: A A B — C un
(A — B)A(B = 0)) = (A — C)3. Tlepsag apsieTcs CXeMOH s WH-
JIyKTUBHOTO DACCYZKJI€HUs, KOTJIa HEKOTOPOE 3HAHUE BBIBOIUTCH W3 SMIMPHU-
YeCKHUX JAHHBIX (T.e. U3 KOHbIOHKIIUK IIPOCTBIX BbiCKasbiBauuii). Crour 3ame-
TUTH, YTO BCE BBICKA3BIBAHWs NPU TOJO0OHOM PACCYKJIEHUN — MPOCTHIE B TOM
CMBICJIE, YTO B HUX HEHOCPEJICTBEHHO YTBEPXKJIACTCS O HEKOTOPOH CHTYyaIUu
B geiicTBuTesbHOCTH. VIMIUIMKAIUSA B HOJOOHOM BBICKA3BIBAHUN HA3BIBAETCSI
npocroit. B ¢Bolo o4epesib, TPAH3UTUBHOCTH COCTOMT M3 HECKOJIBKHUX HPOCTHIX
VMILIMKALUN, a [VIaBHAs CBsI3Ka B Hell — MMILIMKAI[Msl BTOPOro ypoBHs. Ee
(bopMyIBl) HCTHHHOCTD y2Ke HE 3aBHCHT OT SMIUPUIECKUX JAHHBIX, T.€. HOCUT
dbopmasbabiii xapakrep [MacColl, 1902, p. 368|.

3. MHOrosHaYHOCTb U MOJAJIBHOCTU

MakKoJL1 BlepBble 0603HAYUII HEJIOCTATOYHOCTD JIBYX MCTUHHOCTHBIX OLE-
HOK B 1897 1. [MacColl, 1897, p. 496|. Beime ynomunanocs, uro H. Pemep
0003HAYMII €ro B KA4eCTBe OJHOIO U3 OTIOB-OCHOBATE el MHOIO3HAYHOI JIOIH-
ku. Ckopee Bcero, aMepMKaHCKHIl JIOTMK MMeJl B BUJY ciejylomiee: MakKoJul
ObLI B HEKOTOPOM pojie ujeosiorom. Iloromy urto nasnee B csoem Tpyje on (Pe-
1ep) Ha3BaJl MOJJINHHBIX TMOHEPOB MHOTO3HAYHOIT jioruku — ¢1. JIykaceBuda u
9. IlocTa, KOTOPBIM yIAJIOCH IIOCTPOUTH COOTBETCTBYIOMUE (hOPMATU30BAHHBIC
cucremsl [Rescher, 1969, p. 7-9].

Kakoit »xe KOHKpeTHBIN BKJIaJ B (DOPMYJIMPOBKY U JAJIbHENIee PAa3BUTHE
ujien MHOrozHadynoctu BHec Makkosui? Cpady oTmedy, UTO MHOTI'O3HAYHOCTH
B paboTax IMOTIAHACKOIO YUYECHOTO TECHO CBA3aHA C MOJAJBLHOCTSME, B CBSI3U
C YeM aHaJju3 JIAHHBIX HalpaBjeHuil oobeauHeH B onHOM mnaparpade. Mrak,
MIOTJIAHACKAN YIEeHBIN COBEPIIIEHHO SIBHO C(hOPMYJIMPOBAJI IOJI0KEeHHEe 00 orpa-
HUYEHHOCTH UCIIOJIb30BAHUSA B HEKOTOPLIX CJIy4YadX JIUIIb ABYX UCTUHHOCTHBIX
3HaYEHUNl — UCTUHBI U JKHU. B pamee ynmomsinyToil crarbe Makko/ur ykasa
Ha Te cilydau, KOTJia JIByX 3HA4YEeHUi{l He XBaraeT: pedb ujeT o (hopMmyliax,
KOTJIa AHTEIEJICHTOM U KOHCEKBEHTOM HEKOTOPO MMILIMKATUBHON (DOPMYJIBI,
B CBOIO 0Y€PE/Ib, SIBJISIOTCS UMILINKATABHBIE (DOPMYJIbI. ByKBaJILHO yTBEPXK Ia-
JIOCDh CJlefiyIonee:

«ITpu pabore ¢ ummInKanusMu 60J1ee BLICOKOTO YPOBHsI (T.€. ¢ MMIJIMKAIIU-
SIMH AMILTAKAIAI ) HCIUCIICHIE C JIBYMsT N3MEPEHUSAME CJIUIIKOM ONPAHUYICHHO,
TakuM 00pa30M, B MOJOOHBIX CJIy4asiX Mbl JIOJKHBI IPUHSATH MPEeLyacmtyio
KJIACCU(PUKAIINIO HAIIUX BBICKA3bIBaHU. MBI YacTO MMeeM ciiydaun, KOrjga Tpe-
OyeTcs paccMaTpUBAThH HE [IPOCTO MCTUHHBIE UJIU JIOXKHBIE BBICKA3BIBAHUSI, HO

3MakKo/UI B yKA3AHHON CTAThE YTBEDKIAJ, YTO BIIEPBBIE NAaHHAs (bOPMYyJIa IOSBIIACH
VMEHHO B ero paborax.
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TaKIKe HeoOToOUMbLE. . . | HEBOZMONHCHYLE. . . 1 seposmuocmuvie» |[MacColl, 1897
p. 496].

N3BecTHo yTBepK NeHne Ana JlykaceBuda, 4TO Ipu CO3/IaHNU IIEPBOIT CUCTE-
MBI MHOTO3HAYHOM JIOTHKH MMEHHO OH BIlepBble yKazas (B 1920 r.) Ha Hamudme
000CO0JIEHHOTO TIPUHIINIIA B KJIACCHYECKOW JIOTUKE — JBY3HAYHOCTH, OITIUPASICH
Ha Jiorndeckue ujen Apucrorens u croukos [Jlykacesumu, 1959, c. 280-281].
CoOTBETCTBEHHO, NPU IIOCTPOEHUM MHOI'O3HAYHON JIOTUKU CJIEJYyeT OTKA3aTh-
Csd OT HEro, T.e. pedb MJeT O HOBOM IIPMHIIHUIIC: MCTUHHOCTHBIX OII€HOK MOXKET
ObITH OOJIbINIE, YeM UCTUHA U JIOXKb. [Ipu 9TOM BBIIEIIPUBEIEHHBII (bparMeHT
13 pabOThl IMOTJIAHJICKOTO YYUE€HOI'O HAIVISIHO IEeMOHCTpHUpPYeT, uTo MaKKOJI
dakTUIECKN YTBEPKIAJ TO 2KE CaMOe.

B ymomsayTom BbImycke «CeBepHOro KypHasia GUIocOPUu» B OTHON W3
cTaTeill IPUBOJINUTCA TOYKA 3PEHUS, CONVIACHO KOTOPOU IMIOTJIAHACKUN JIOTUK HE
MOXKET CIUTATHCH «MHOTO3HAYHUKOM», B YACTHOCTHU IIPEIIIPUHUMAETCS MOTIBIT-
Ka OIPOBEPIHYTH MHeHue Periepa 06 «OTIIaX-OCHOBATEISAX» MHOTO3HATHON JIO-
ruku. Jlasee uctunnocTHBIE OTIeHKN MaKKOJLJIa PACCMATPUBAIOTCH KAK MOJIAJb-
HOCTHU, COOTBETCTBEHHO, JIEJIACTCS BBHIBOJI: ITOCJIEIHUI HE MOT BHECTU 3HATUMOTO
BKJIaJIa B Pa3BUTHE IIOJMBAICHTHOI orukn [Simons, 1998].

VKazanHasi TOYKa 3pEHUs, HA MOW B3IVIsiJ[, UMEEeT I10J] COOONl BeCKue OCHO-
Bauud. [Ipu 9TOM aBTOP CTaThU COCJAJCH JIUITL HA OAHY PaboTy IIOTJIAHIIIA.
4 cumraro, MakKoJI MOT B HEKOTOPOM CMBIC/IE €CTECTBEHHBIM 0O0OPa3oM 3a-
[yTATbCS B CBOUX HUJESX, OJIHOBPEMEHHO HAIYIIbIBas OCHOBBI KAK COBPEMEH-
HOIl MOJIAJIbHOM, TAK U MHOI'O3HAYHOI JIOTHK. B ji06oM ciydae, yOexKaeH, 9To
[PUBEIEHHBIN BbIIE (pparMeHT u3 ero paboThl MIPUHIUIIAAILHO YKA3bIBACT HA
OI'PaHUYICHHOCTDb IIPUIINCBIBAHNS BbBICKA3BIBAHHUAM B Ka4Ye€CTBE€ HCTHHHOCTHBIX
snadennit Tospko 1 mam 0. Kak g y2Ke roBOpHWJI BBIIIE, CKOpee BCEro, MMEeH-
HO B 9TOM cMbicsie Periep ykasbiBas na MakkoJia Kak Ha OJHOTO U3 CBOE-
00pa3HbIX MJIEOJIOrOB MHOro3Ha4uHO# Jioruku. [Ipm sTom HeTpy/aHO ybeauTh-
Cs, 9TO, HECMOTPs HA HEKOTOPYIO IIyTaHUILY, €I0 UJAEeU OTHOCUTEJbHO MHOI'O-
3HAYHOCTU ObLIN «TEeXHUYEeCKU» BepHbiMEU. K mnpumepy, Makkosn yTBepzKiar:
OpH TPeX MUCTUHHOCTHBIX 3HAYEHUSAX (<«HEOOXOMMO-UCTUHHO», «HEBO3MOXKHO-
HCTHHHO», «BEPOSATHOCTHO-HCTHHHO»?) dopmyta (A—B)—((C—A)—(C—B))
SIBJISIETCsT JIOTUYECKUM 3aKOHOM. lIpu TpakTOBKe yKa3aHHBIX HCTUHHOCTHBIX
sHavennit kak 1, 1/ u 0 B Tpexsnaunoit mornke $1. Jlykacesuaa Lz (cM., Hamp.,
|Kaprenko, 2007, c. 32|) npusenennast hopmyiia sipisiercst Taprosorueii. [1lor-
JIaH,ZLCKI/Iﬁ JIOTUK YTBEpXKJaJ, 9TO B O6paTHyIO CTOPOHY UMILIMKAIIUA HE ABJIA-
ercs morundeckuM 3akoHoM [MacColl, 1897, p. 496|, uro TakzKe HOATBEPXKIAETCS

4 aHHBIN HepeBon 0GO3HAMEHHI I TePMUHOB X. MAaKKOJLIA SBISETCS aBTOPCKHAM, BTO-
pbleé 9aCTH CJIOB «-UCTUHHO» J100aBJIEHBI I MOAUYEPKUBAHUS TOrO, 9TO OOCYKIAETCH HIes
MHOTO3HAYHOCTH.
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B L3. Ilo3BoJt10 cebe 1moiBecTr UTOT U OHOBPEMEHHO HECKOJIBKO YTOUYHUTD BECH-
Ma BaxkHble uaen X. MakkoJ1a OTHOCUTEThHO MHOTO3HATHOCTH: (DOPMAJIbHO-
VN CTUHHBIE BBICKA3bIBAHUA (T.e. UCTUHHOCTDH KOTOPbLIX YCTaHABJINBa€TCA BHE 3a-
BUCUMOCTH OT SMIUPUIECKUX JAHHBIX) HE MOTYT OBIThH JIMIIb UCTUHHBIMY UJIH
JIOZKHBIMU (B OTJIMYINEe OT TeX CaMbIX IIPOCTBIX B]3ICKaSbIBa.HI/H';'I7 OIIMCAaHHBIX B
KOHIIe TIpejibLayIero maparpada). s sroro u Tpebyercst BBejieHIe JIONOTHU-
TeJbHBIX UCTUHHOCTHBIX 3HadeHuil. Tak, B mpumepax camoro MakkoJiia: Heob-
XOJTUMBIM SIBJISIETCS BBICKA3bIBAHUE «2 4 3 = 5», HEBOBMOXKHBIM — «2 + 3 = 8»,
BEpOSTHOCTHBIM (variable) — «x = 4»°.

@akT TOro, YTO UAeN MHOTO3HATHOCTH B HEKOTOPOM POJIe LU BIIEPEMEIK-
Ky C HUJIesIMHU MOJAJIbHON JIOTUKHU, MOATBEPKIAETCS TE€M, ITO, IOMUMO YKa3aH-
HBIX BbIIIE€ TPEX NCTUHHOCTHBLIX OII€HOK, MaKKOJI.H OCTaBMJI SBHAYCHUA «UCTUHA»
U <«JIOXKb», TIOTIEPKUBasi, YTO UCTUHHOE BBICKA3bIBAHNE HE BCEra HEOOXOINMO
UCTHHHO, a JIO)KHOe — He Bcerja neobxomumo joxkHo [MacColl, 1897, p. 497].
Takum obpasoM, jist COBPEMEHHBIX HCCJIe0BaTe el JIOTUKN SIBJISIETCS OIeBU/I-
HBIM PaKTHIECKOE pa3eseHne BhICKa3bIBAaHUN Ha MOJAJIM3UPOBAHHBIE U aCCEp-
TOPUYIECKUE.

CTouT OTMETHUTDH, UTO MIOTIAHICKUN YIeHBI B PasHBIX paboTax BBIIEJII
HECKOJIbKO BHUJIOB BBICKA3BIBAHMII, KOTOPBIE HE SIBJISIOTCS HEOOXOIMMBIMU WJIN
HEBO3MO2KHBIMHU, & TaK>Ke€ HNCTHUHHBIMH WJIN JIOZ2KHBIMU. BCGFO nx Tpu BHUIA
|[Kazpir-oos, 2013, c. 39]:

1. mepemeHHble BbICKasbiBaHus (variable), 3HavueHHsT — HEKOTOpOE pAaIUo-
HasibHOE uncio u3 [0, 1];

2. BeposiTHBIE BbICKa3biBanusl (probable), BEpOSATHOCTH UX MCTUHHOCTH Ipe-
BbImaeT ! /o;

3. BO3MOXKHBIE BbICKa3biBaHUs (possible), WX MOXKHO BBIpa3UTh Kak
oA = == 0 A, T.e. KaK BBICKA3LIBAHUS C MOJAJILHLIM OIIEPATOPOM BO3-
MOXKHOCTH.

MakkoJut ObLT yOE2K/IeH B TECHON CBA3M MATEMATHUIECKON TEOPUU BEPOSITHO-
creii u «Beex npobistem dopmasbroit orukuy» [MacColl, 1900, p. 76]. OueBuHo,
9TO U IPHUBEJIEHHBbIE a03alleM BbINe ONMUCAHUSA PA3HBIX TUIIOB BLICKA3LIBAHMI
CYIIECTBEHHO UCIIBITHIBAJIN BJIUSTHIE BEPOSTHOCTHOI'O TOIXOJIA.

B pabote 1900 1. cTasio 60see TBHBIM, 9TO OTJIHYHBbIE OT 0 U 1 HICTUHHOCTHBIE
OIeHKH PaKTUIECKN IIOHNMAIOTCS KaK MoAaIbHOCTH. Tak, MakKo/II mpuHIMAT
zamuch «A» Kax cokparienue st «A = 1». Il 0603HAYEHNST NCTHHHOCTHBIX

SHampumep, IpH BO3MOMKHBEIX 3HAYCHHUAX T — 2,4 ¥ 6, HCTHHHOCTHBIM 3HAMCHHEM BLICKA-
spiBamus «x = 4» aigercs /3 [MacColl, 1897, p. 496].
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OTIEHOK IIOT/IAHICKHUHI JIOTUK UCIOJIBE30BaJ Ipedeckre OYKBBI B BEPXHUX UHIEK-
cax. Hampumep, BbIpaskeHne «HEOHXOINMO, 9TO A — JIOKHO» B €0 OPUTHHAJb-
HOI 3allMCHU BBIIVISIAT CJAeAyomuM obpasom: A riae t,6 — ob03HAUeHUsT JJIsT
«JIOXKHO» M «HEO0OXOAMMO UCTHHHO» COOTBeTCcTBeHHO. [lasee mirs 3amucu ¢dpop-
MyJI OyZeT UCIHOJIL30BAH SI3bIK IIPOMO3UIINOHAIBLHON MOJAAILHON Jioruku. [1pu-
HuMaercs cokpainenue «A» st «A = 1», BMecTto <A = 0» HCHOIBL30BAIACD
sanuch «—A». Oaun u3 npumepos Makkosa: OO0-— o A. dajee oH cokpaTui
ero g0 OO ¢ A. Takum o6pazoM, GOpMyJIbI MHOIO3HAYHOM JJoruku MaKKoJLIa
(B ero monnmanuu, a 1o GpakTy — elle U MOJATU3UPOBAHHBIE) MOXKHO IPEO6-
Pa30BBIBAThH, B YACTHOCTH YIIPOIIATH HA OCHOBE OYEBHUIHBIX PABHOCUILHOCTEM
[MacColl, 1900, p. 75].

Ha merouynocts «MmomaibHbIx» miaeit Makkosta ykaseBasm 111, Paxmvan u
X. Peavonn. B yacTHOCTH, OHE IIPEAIIOIOKUIN, YTO IIOTIAHICKUANA YIEHBIA MO
HOHUMAaTh MOJAJIM3UPOBAHHBIE BLICKA3BIBAHMUSI KaK OJIMH U3 BAPUAHTOB KBAHTU-
dpunupoBaHHLIX. B JaHHOM CMBICIE €r0 MOJAJBLHOCTH B UE€M-TO OKA3BIBAIOTCS
cxoxkumu ¢ kBarrtopamu . @pere ([Rahman, Redmond, 2008, p. 544|, rak-
ke cM. ciell. naparpad). U st ke mcciienoBaTesn yKa3plBain Ha HEKOTOPBIE
HEeTOYHOCTH (bOpMasn30BaHHOIO si3blka Makkosta B riesiom [Ibid., p. 548|.

Pazymeercst, BbIsiBJI€HHDBIE TIOTPENTHOCTH HE CTOUT BOCIHPUHUMATDL KaK ITPHU-
HUKEeHHUe JIOCTOMHCTB PACCMOTPEHHBIX HOBAIUl MTOTJIAHICKOTO y4eHoro. MHue
MIPEJICTABJISETCS, 9TO €ro WAEH W 3aHsTas WM BIIOCIEICTBUN MPUHITUIINAIb-
Hasl MO3UIUs 110 UX TEPIEJUBOMY, CKPYILYJIE3HOMY OTCTAMBAHHUIO B IPOTHUBO-
BeC CypoBoii kpurtnke (6osiee mogpobHO CM. ciiell. aparpad) siBJIsIFOTCS SPKUM
IPUMEPOM pPa3BHUTUsI HayKH COIVIACHO IMapagurMajbHoii Teopun Tomaca Kyna
|[Kyn, 1977|. Tloaseay urorn nacrosimero naparpada. Makkosun copmyanpo-
BaJI CJIeIyIONIee IPUHIINIINAIBHOE ITOJI0KEHNEe: B HEKOTOPBIX CIIyYastX TpebyeTcs
HCIIOJIB30OBaHUE 60.Hee qeM ABYX NCTUHHOCTHLIX OIICHOK. HpI/I 9TOM €I'0O HOBBIE
HCTUHHOCTHBIE OIEHKHU 1O (PaKTy SABJIJINCH ellle WU MOJAJbHOCTIMH. [lomMumo
3TOTO, CJIEIyeT OTMETUTh OUepeHON MHTEPECHBIH (PakKT: MIOTIaHICKUN JIOTUK
cOpMyINpPOBaJ U HCIOJB30BAJ HE TOJBKO aJeTHIECKHE MOIAJbHOCTH, HO W,
HAIIPUMED, «U3BECTHO, U9T0 A». B acTHOCTH, BBISICHUIOCH, 9YTO €r0 TEOPUsT MO-
JIAJIBHOCTEl ecTh cucreMa MojasbHoil sornkn P. @eiica — T' |[Read, 1998|.

4. Baunsane naeit MakkoJijia Ha pa3BuTue JIOTUKHI

Panee yxke BCKOB3b OTMEUAIOCH, UTO uaeu MakKkosjia B MOMEHT HUX IO-
sIBJIEHUS BBI3BAJIU OXKECTOYEHHYIO KPUTHKY CO CTOPOHBI BUIHEHIINX YIEHBIX-
JIOTMKOB M HaydIHOro coobrectBa B 1meyoMm. Tak, I. ®@pere cuwmraj, 9ro MO-
JIAJIBHOCTU MOT'YT OBITH CBEJEHBI K BBICKA3BIBAHUSAM C KBAHTOPDAMU ODIIHOCTHU
U CYIIECTBOBAHUS COOTBETCTBEHHO, & HUKAKUX WHBIX UCTUHHOCTHBIX 3HAYEHUIA,
KpPOMe UCTHHBI U JI2KU, OBbITH He MOo2KeT. B. Paccesit KpuTukoBa BEpOSITHOCTHBIE
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UCTUHHOCTHBIE 3Ha4YeHns MakkoJuia, yTBEpXK/Iasi, 4TO OHU HOSBJISIIOTCH UCKJTIO-
YUTEJIBHO U3-38 HEOJHO3HATHOCTU HEKOTOPBIX CJIOB, OOBUHSISI ITOCJIETHETO TaK-
2K€ B TOM, YTO TOT IBITAETCs [IEPEHECTU B JIOTUKY JedeKThl 0ObIJIEHHON pedn
[Russell, 1906, p. 265|. Benukuii MareMaTuk u JOIMK TakzKe yTBEPXKJIAJ, UTO
BBICKa3bIBAHUS MOT'YT ObITH JIUIIIb HICTUHHBIMU UJIU JIOYXKHBIMU. B CBOIO 0uepe/ib,
HEOOXOIUMBbIE U HEBO3MOXKHBIE BBICKA3BIBAHUSI — ITO MMOIMPOCTY JIOTHYECKHE 3a-
KOHBI U TOKJIECTBEHHO-JIO’KHBIE BbICKa3biBaHust coorsercrBeHHO [Ibid.|. Takzke
dakruaecku Paccesr nosropsis apryment @pere, cBs3aHHBIH cO CpaBHEHUEM
MO/JIAJIBHOCTEl ¢ KBaHTU(DUIMPOBAHHBIMY BbICKasbiBauusMu [Ibid., p. 259].

Nupie yaenwie, kputukys paspaborku Makko/iia, BhICKa3bIBaIu BO3parke-
HUsl CyO'BEKTUBHOIO XapakTepa. B 4acTHOCTH, OJUH U3 3HAYUMBIX JIOTUKOB Ha-
qajia XX B. Apryp Tomac Illepman ncmob30Bast eIy IO apryMeHT [IPo-
THUB MIOTJIAH/IA: Pa3 HACTOJIHKO BBIJIAIONINECS YMbI cCOBpeMeHHOCTH, Kak Ppe-
re u Paccemn, ne npuemior uieit MakkoJjia, TO OHU TOIPOCTY JIOYKHbBIE, TI0-
CKOJIbKY JIOTUYECKOE COODINECTBO OTKPBITO JIJIst JIIOOBIX HOBBIX, HO IOJIE3HBIX
nyeit |[Kapir-oo, 2013, c. 47|. Tlomumo ykasaHHOTO, HOBIIECTBA MIOTIAHJICKOTO
JIOTUKa O0bSIBIISLINCE, K [IPUMEDY, «HEeHyKHbIM yciaoxkaenueM» [Hibben, 1907,
p. 191] u T.1.

Hamowmmuto, uto Tor ke Beprpan Pacceiln, KpuTukysi onpeieseHHbIe WU
Makkos1a, B TO YKe BpeMsl BBICOKO OIIEHUBAJI BKJIA/] IIOCJIEIHETO B JIpyrue obJra-
ctu joruku. [lo cjiokuBIIEMyCst y MEHSI MHEHUIO, «KJIACCUIECKUEe» (PParMeHTh
nJieil MOTIaHICKOTO JIOTHKA BBICOKO ITEHUINCEH. Bojiee TOTo, Kak y2Ke OBbLIO yKa-
3aHO, OH CYIIIECTBEHHO ITOBJINS Ha JaJIbHElITee PAa3BUTHE KJIACCUIECKON TTPOTIO-
3UNUOHAJIbHON Jioruku. Ho, BepoATHO, HE B IOCJIEIHIO OYepeb M3-33 CBOEIO
YPEe3MEPHOro KeJaHUs JIUCTAHIIMPOBATHCSI OT COBPEMEHHHKOB M PE3KOBATLIX
OTBETHBIX OOBUHEHMII B HECIIOCOOHOCTH IOHSITH €TI0 OTKPBITHS, uaen MaKKoJI-
Jia BBI3BIBAJIM HelpuATHe. B cBOIO odepenb, CKOpee BCEro, caM IMOTIAHICKUN
Y4YeHBII B pe3yabTaTe 3aHATON NPUHINNNAIBHON IO3UIINN TaK2Ke MO, C OLHON
CTOPOHBI, B YeM-TO HEMTPABUILHO MTOHNMATh UJIEN CBOUX COBPEMEHHUKOB, C JIPY-
roit — urnopupoBatb ux. B wyactunoctu, B. [lekxayc npemanosioxkumii, 4ToO MoT-
JIAHJICKWM yIeHbI# He 10 KoHIa ycBom moaxonb! [Ipeaepa u ITupca. Tak, Mak-
KOJIJT KPUTHKOBAJI MOCTETHUX 33 TO, UTO UX MUMIUIMKAIUUA YTBEPKIATU JIUIITH
BKJIIOYUEHNE OJTHUX KJIACCOB B JIpyTHe, B TO BpeMs KaK 3HAUeHWe ITUX CBAZ0K
3aBHCeJIO OT 3HaueHusi nepemenubix |[Peckhaus, 1998, p. 30].

B xkonre ynmomsinyToro Bbiiie Kputrudeckoro obzopa B. Paccenn Brickazas
MHEHWE: He CTOUT OTIPOMETINBO KPUTUKOBATDH BHIOMBAIOIIIECS U3 001t KoJten,
«HEMOJTHBIE» B JIAHHBI MOMEHT WU, MOCKOJILKY HEU3BECTHO, YTO OyJIeT BIIO-
caencreun |[Russell, 1906, p. 206]. Pazymeercst, BbLIAIONIMIICS yUeHbIH OKA3aJICs
npag. JlanbHeiiee pazBuTHe JIOTUKY MOKA3AJI0 KOJIOCCATBHBIN MTOTEHITNA UC-
CJIeJIOBAHUI IIOTIAHICKOTO JIOI'HKA.
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C nmenem Xbpio Makkojja OTYACTH CBA3AH IIEPEXOJ OT JIOTHIECKOTO MO-
Hu3Ma K mropaaunsMy |Rahman, Redmond, 2008; |Grattan-Guinness, 2011).
A. I'parran-I'urecc mpuBest cjeayonme 3KCIINKAIINA TEPMIHOB «JIOTMIEeCKU
MOHU3M>», <«JOTHYECKHI ILIopaju3My. Jlorudeckuii MOHU3M I0JIPa3yMEBaeT,
YTO JIUIIh OJHA TEOPHUsl UMEET MPAaBO HA3LIBATHCS <«JIOTHKOIy. Bce ocTasibHbIe
TEOPHUH ABJISIIOTCA HEBEPHBIMHU MJIM OTHOCATCS He K Jjornke. CooTBEeTCTBEHHO,
JIOTUYIECKUI TIJTI0PAJIU3M TI0JIPa3yMEBaeT HAJIMINE HECKOJIBKUX PA3HBIX TEOPUi,
KOTOpPBIE ABJIAI0TCA JIoTUKoU. [Ipw arom I'parran-I'unecc yrepxkas, aro Mak-
KOJIJI He OBbLI ILJTIIOPAJIUCTOM B COBPEMEHHOM IOHUMAHUHU, CKOPEE, OH IIBITAJICS
pacCIIIpUTEL 06JIaCTh TOW €IUHCTBEHHOI JIOTMYIECKOI Teopu, KoTopasi ObLIa Ha,
ror MoMmeHT |Grattan-Guinness, 2011, p. 194|. Ilpunumasi 1aHHYIO TOUKY 3pe-
HUsT, XOTeJI OBl OTMETUTD, ITO JI0 IUTIOPAIN3Ma, B YKA3AHHOM CMBICIe MaKKOTy,
06pa3HO BbIpazKasiCh, OYKBAJbHO HE XBATHJIO OJHOTO IIara, a MMEHHO (BO3MOXK-
HO, B 9TOM 3aKJ/I0YaeTcsl ONPEJIeIeHHAsT UPOHUsI) — HJIell ero IJIABHBIX OIIIIO-
HeHToB, @pere n Paccesna. [lo MoeMy IIpesIosiozKeHUIO, MPUMEHUB aKCHOMa-
TUYIeCKUN MeTOl B cBomX paborax, Makko/1 MOr He3aMeIJIUTEIbHO OTKPHIThH
pa3HbIe CHCTEMBI 1M, TAKUM 0OPa30M, CTaTh HEPBBIM ILIIOPAJUCTOM B HCTOPHUHU

COBPEMEHHO J0ruKu®.

5. Jloruka u pnnocodpus

Jamabiii maparpad 4acTUIHO 00OOIAET IPUBEICHHBLIE BBIIIE PE3YIbLTATHI
anaansa pabor X. Makkoma.

IIpexk e Bcero, BepHYCh K €0 BeCbMa IIPOAYKTHBHON UJiee IIPUKJIAIHON JI0-
TUKH, COIVIACHO KOTOPON MEeTOJNbI JAHHON HAYKH MOTYT OBITH IIPUMEHEHBI I10-
BceMecTHO. [IpuBey 3ameuaresnbhyio murary u3 paborst 1903 r.:

«CoBpeMeHHasl CUMBOJINYECKast JIOIMKa, B OTJIMYUE OT JOCTOIIOUTEHHOMH JI0-
I'MKH, U3y9aeMOil B IIKOJIaX, ABJISETCS IIPOIPECCUBHON HAYyKOIl; OHA HE MOXKET
[IPETeHJI0BATh Ha 3aBepIeHHOCTh nin coBepinencrBo» [MacColl, 1903] p. 364].

Takrke MaKKOJIJI OTMETUII, YTO OTHBIHE MATEMATUKU BBIHYKJIEHbI UCKATH
OTBETHI Ha HEKOTOPBIE HAMOOJIEE CIIOYKHBIE BOIPOCHI MMEHHO B JIOTHKE U OOJIb-
IIe He MMEIOT [IPaBa Ha3bIBaTh HOC/IE/HIOI OECIIOIe3HON MM HEIIPUMEHUMON K
uHbIM obJacTsim 3uanus |Ibid.|.

Becbma mpumevaTesbHO, UTO IIPU STOM IMOTJIAHICKUAN JIOTUK ITPEKPACHO
0CO3HABAJ BO3MOXKHBIE TIPEJIeSibl MpuMeHenus joruku. [lo muenmio Makkoi-
Jia, 3a9aCTyI0 UCCJIeI0BATEIU OJIMEHSIOT CUMBOJIAMU PEAJIBHOCTD U OyKBaJIbLHO
<IOKJIOHSAIOTCS (popMysiaM cobcTBeHHOrO m3obperenus. <...> Tem He MeHnee,

SPasymMeeTcs, CTOMT OTMETHUTD, 4To X. MAaKKOIUI, K COMXKAJICHUIO, HE [IOMKIJI O BBIXOA B
cBer ryiaBHOi paborsl B. Paccesuia n A. Vaitrxena “Principia Mathematica”.
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Bce (POPMYJIbI, OCHOBAHHBIE B PA3HON CTEIIEHM Ha MMPOU3BOJILHBIX COTJIAIIEHU-
X WU OLPEJE/ICHUSIX, HEIIPEMEHHO JIOJI?KHBI MMETh CBOHU IIPeIesIbl IIPUMEHN-
MocTu. Korjga MBI 3acTaBjisieM WX BBIXOJWTH 38 3TU IIPEJEJIBL. .. OHH TOPOXK-
JAI0T CTPAaHHBbIE HAPaIOKChI, KOTOPbIe HEKOTOPHIE BBIAAIOIIMECs JIOTUKA W Ma-
TeMaTHKN IPUHUMAIOT C YIUBUTEJBHOW IOTOBHOCTBIO. .. HO B KOTOpBIE OOBIU-
HBII 9€/I0BeK, 00J1aJaI0IIi 31PaBbIM CMBIC/IOM, YIIOPHO OTKA3bIBAETCS BEPUTH»
[MacColl, 1905bl p. 397].

[ToMuMO paccMOTPEHHBIX BBIIIE aCIEKTOB COOTHOITEHNS UMILIUKAIINY U OT-
HOIIIEHUsT CJieJoBaHusi, MaKKOJIJI Tak»Ke pa300pasl CyTh YCJOBHBIX BBICKA3bI-
BAHUI C TOYKH 3peHUsT CyObeKTUBHOCTH, ICUXOJOTH3Ma B joruke. O4UeBuIHO,
JIOTHKA TIOJIPA3yMeBAaET CTPEMJIEHHE K IIOJTHOMY MCKJIFOUEHUIO CYObeKTUBHOCTH.
Ho »T0 He Bcerma BO3MOXKHO, KOTJIa pPedb 3aXOMUT 00 OCHOBHBIX IOHATHUSIX,
[IEPBLIX IPUHINNAX U T.J. B 9acTHOCTH, KOr[a pedb HAET 00 MMILIMKAIIAA U
ciaefoBanun. B moBcemHeBHOU peun yTBepxKjeHuss A — B wim <A, cienosa-
TeJabHO, B», KaK IpaBWJIO, MOAPa3yMeBalOT, YTO 3HaHue, 3aK/J0YeHHoe B B,
TeM I WHBIM 00pa30M CBsi3aHO co 3HaHumeM B A. IIpum 3TOoM B Jlormke BO3-
MOXKHBI paccykaeHust Buja «7 X 9 = 63, ciemoBarensno, 2 + 1 = 3». [lna
[IPECJIOBYTOr0 3/IPaBOr0 CMBIC/IA, T.€. C COJAEPXKATEIbHOW WK CYyObLEeKTUBHOMN
TOYEK 3PeHNs, 000H0Ee YTBEPKICHNE SIBJIAETCA OECCMBICIEHHBIM. B TO BpeMst
KaK IIPHU UCIIOJIb30BAHUN OIPEJIEJICHUST JIJIsT «.".» YKA3aHHOE BBICKA3BIBAHUE TYT
7K€ CTAHOBUTCsI ICHBIM, OIIpe/ieJieHHbIM — dopMasibHo HeobxomumMbiM [MacColl,
1906b)|, p. 82-83].

[TpakTuaeckn KaxKayio ¢Boio pabory MakKoJT 3aKaHIUBaI PACCYKICHUSI-
M 6oJ1ee (hrTocoCKOro Xapakrepa, KOTOpble HHOIA 3aTParuBaIl HECKOJIBKO
HEOXKUJIaHHBbIe TeMBbl. TakK, MIOTJIAHICKHUIA JIOTMK OIPOBEPrajJl MHEHHUs OIlpeie-
JIEHHBIX YYeHBIX, YTO HEKOTOPLIE >KUBOTHBIE, KAK U JIIOJM, CIIOCOOHBI PACCYK-
JaTh 1Mo cxeMaM cuintorn3MoB. CoryracHo MakKoJITy, HEKOPPEKTHOCTh 110100~
HOTO YOEesKIeHHN 3aK/II09aIaCh B HEKOPPEKTHOM IMOHUMAHUY ITPUPOJILI JIOTHYIe-
CKOIl MCTUHBL: OHA MMeeT (hopMaIbHO-HEOOXOMUMBIH xapakTep. I mMmenHo 1m0
9TOl IpUYWHE JOCTYIIHA JINIIEL YeJ0BEKY, B sI3bIKE KOTOPOIO MOYKHO aJeKBaTHO
BbIpaxkaTh 110j100HbIe ucTnHbl [MacColl, 1902, p. 368|.

Tak>ke, Ha MO B3IVISIII, 3aC/IyKUBAET YIIOMUHAHUSI TPAKTOBKA HEIETEPMU-
HUPOBAHHBIX BBICKA3LIBAHUN KaK JIM3bIOHKTHUBHBIX CJIOKHBIX BBICKA3LIBAHUM
[MacColl, 1880, p. 50]. 51 cunraro, 9ro B CBSI3U € ITUM MOYKHO IIPOBECTU HEKOTO-
pble napaJuienu ¢ ugesmu H. Pemepa npu onpenenernn 0ocoboil MMILIUKAIIH,
TSI KOTOPOW BBOJAUTCS MCTUHHOCTHOE 3Hadenue 1, F'. B cBoro odepesn, OHO 110-
HUMAETCS JIU3bIOHKTHBHO: HEKOTOPOE BBLICKA3BIBAHUE MOXKET ObITH UCTHHHBIM
WM JIOKHBIM B 3aBHCHMOCTH OT KOHKDETHBIX o6cTositesibers [Rescher, 1969,

p. 167].
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3akJiroueHue

WccnenoBannsa Xpo Makkosuia ObLIM BO MHOTOM YHUKAJbHBIMIA ¥ HOBATOP-
ckuMu st cBoero Bpemenn (Ha py6exke XIX u XX BB.). B Hux cozmepxkaiuch
IIPOI'PECCUBHBIE WU, CBA3AHHBIE CPA3y ¢ HECKOJLKUME HAIIPABIECHUSIMHA COBPE-
MEHHOI HEKJIACCUYECKOUN JIOTUKMU.

Hecmorpst Ha obmmMpHY 0 KPUTHKY U ITOYTH ITOJIHOE 3a0BEHHUE B IIEPBOIi 110J10-
BuHe XX B. Makko/IJ1 0OKa3aJj CyIecTBEeHHOE BIUSHIE Ha JaJIbHENIIee Pa3BUTHE
Jgoruku. B wyactaocTH, ero ujen nopronkuym K.M. JIbionca K CO31aHUI0 CBOUX
CHUCTEM MOJIAJIbHOU JIOTUKH.

Mo»HO cKa3aTh, 9YTO B HACTOsIIIEEe BpeMsi HECIIPABEJIMBOCTh B OIEHKAX JI0-
TUYeCKOTO Hacaeansd Xbio Makkojia mpeojosiena. TeM He MeHee u3ydIeHue ero
ujieil najaeko ot 3aBepineHusd. Jlo cux 1mop HeJ0CTaTOYHO UCCIEIOBAHHBIME OCTa~
I0TCS PADOTHI MOTIAHICKOIO YIEHOT0, CBI3aHHbIe ¢ (puytocoduels a3bIKa, METO-
JoJIOrueil HayKW U HEKOTOPBIMU JAPYTUMU TEMAaMHU.
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