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B.A. BAXXKAHOB

2Kan Ban XeiteHOOPT KaK UCTOPUK JIOTUKU

Banentun Asekcanaposuu Bakamos

YAbAHOBCKHI rOCYZAPCTBEHHBIN YHUBEPCUTET.

Poccuitickaa @eneparnust, 432000, r. Ynbauosck, yia. JI. Toacroro, m. 42.
E-mail: vbazhanov@yandex.ru

Awnnoranus: B crarbe npeaupiuHIMAETCs MOIBITKA JJOCTATOYHO JAKOHUIHOrO 0030pa KU3HU
n tBOopuecTBa Kana Ban Xeitenoopra (1912-1986) B ob6mactu ucropuu soruku. [IpuBogut-
cst mapOpMaIUs OHOrpadUIECKOTO XapaKTepa, B KOTOPO OTMEYAeTCsT OTHOIIIEHHE YIECHOTO K
MapKCH3MYy U €r0 TECHOE B OIIPEJIeJIEHHbIN ITepuos, corpyauundectso ¢ JI. /1. Tpoukum, pazoda-
poBaHUe B KJIFOUEBBIX MTPUHITUIIAX MAPKCUCTCKOM JOKTPUHBI U €€ TPaKTUIECKON pean3alnu,
HO COXpaHEHWE B II€JIOM HMHTEpPeca K ITOMY IMOJIUTUYEeCKOMY TedeHuio. Ha ocHoBaHMM HEKO-
TOPBIX HEOIYOJINKOBAHHBIX MATEPHAJIOB, IIOJYyYEHHBIX U3 aPXMBa aMEPUKAHCKON MaTEMaTHKN
B Octune, mrar Texac, omuceIBaroTCs paboOThl BaH XeifleHoOpTa B 0OJIACTH MCTOPUY JIOTUKU.
OrMmedaeTcs, YTO MaTeMaTuIecKoe o0pa3oBaHue OH TOJIyYU/I KAK 'eOMETP U TOIOJIOT, HO ero
MHTEPECHI IIEPEHEC/IICEH B JIOTHKY, KOTOpasl 110 IIPUPOJE CBOEi JOKA3aTEIbHOCTH U KaHOHAM
CTPOTOCTHU paccyzKeHuii Oblna Oiau3ka reomerpun. OcoOBIN AKIEHT B CTAaThe JeaeTcs Ha
06CTOATEILCTBAX PAOOTHI HAT DYHIAMEHTAIBHON aHTOJIOTHEN PA3BUTHS JIOTUIECKON MBICIIH
«Ot @pere no ['énenst», cocraBieHHOM U TPOKOMMEHTUPOBAHHON BaH XeHeHOOPTOM U PSIIOM
ero kojer. Obpalaercsi BHUMAHIE Ha TO, YTO BHE IOJIsI 3PEHUs] aHTOJOTHH OCTAJIOCH AJl-
rebpanveckoe HaIPaBJIEHUE PAa3BUTUsI MATEMATHYIECKOM Jiornku. ONUCHIBAIOTCS TPYIbI BaH
XeiteHOOPTA, OTHOCSAIINECS K TEOPEME O HEIIOJHOTE U IIEPBBIM JIBYM TOMaM COOpaHUs COUMHE-
uuit K. [énenst B magae 1980-x romos, mpepBaBIuecs: B pe3yJibTare THOen BaH XeileHoopTa.
IIpuBomsATCS OEHKM €ro KoJIIer paboT BaH XeleHOoOpTa 110 UCTOPHUH JIOTHKU.

KuaroueBrnie ciaoBa: 2Kan Ban Xeitenoopt, JI./I. Tpoukwuii, ncropusi JOruKu, TEOPETHUKO-
KBaHTU(PUKAIIMOHHOE U ajrebpanvyeckoe HalpaBjenus B joruke, I'. @pere, K. ['€nenn

gt umrupoBanusi: Baoicaros B.A. 2Kan Ban XelieHoopT Kak ucropuk joruku // Jlormae-
ckue uccyenoanus / Logical Investigations. 2019. T. 25. Ne 1. C. 9-19. DOI: 10.21146/2074-
1472-2019-25-1-9-19

BBenenue

Buepseie o 2Kane Ban Xeitenoopte st Hamucas B 1991 roay B CBsI3u CO CBOUM
[IEPEBOJIOM | ITyOIuKarueil ero crarbu «@. DHreJIbC U MaTEMaTUKa» B XKypHa-
ae «IIpupona» [Baxkanos, 1991} c. 90|. DTo 6blta nepBast myGJIUKAIUST yIEHOTO

(© Baxxanos B.A.
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10 B.A. Baxkanos

Ha PYCCKOM $I3bIKE€, B KOTOPOI MPUBOIUIACE €r0 KpaTkas ounorpadust. 2Kyprai
«IIpupomas Torga mmes Tupax 6ojee 41 ThICAIN IK3EMILISIPOB, U, TAaKUM 00-
pasom, ums 2Kana Ban XeileHOOPTa CTAJIO U3BECTHO MMHPOKOMY KPYTy UHTaTE-
JIell, & CTaTbhsl, B KOTOPOI OH KPUTUIECKH aHAJIU3UPYET OPTOJOKCAJIbHBIE B3TJIs-
JIbI MApPKCHUCTOB Ha, IIPUPOIY U OCODEHHOCTHU IIPOSIBJIEHHUsI, KAK CIUTAJ OJUH U3
Kj1accukoB Mapkcn3Ma (D. DHresbe), TUaJIeKTHKI B MaTeMaTHKe, B arMocde-
pe «Oypu u HaTUCKa» TeX THEH BHI3BAJIA JTOBOJILHO OXKUBJICHHOE O0CYXKIIEHUE B
coobtecTBe GUIOCOPOB U UCTOPUKOB HAYKH.

B 1992 rony s obparuica k nouepu 2Kana Ban Xeifienoopra Jlaype Ban Xeii-
€HOOPT C IPOCHOOI PUCTIATH MHE HEOIYOJMKOBAHHBIE MATEPUAJIbl €€ OTIA U3
apxuBa AMEpUKaHCKUX MaTEMAaTHKOB, KOTOPBIN HAXOAUTCS B OHMO/IMOTEKE yHU-
BepcuTeTa Texaca B Octune. B ¢Boto ovepenib 0OHa TOMPOCUIA APXWUB BHICTATD
MHE 3TH MaTepUaJbl. depe3 MoJroja si MOJy9IUJ KCEPOKOIUU ITUX MATEPHU-
aJIOB BMECTE C pa3pellleHneM HCI0JIb30BaTh UX B CBOMX ITOCJIEIYIONIUX TPYIaX
[Burchsted, 1991], [Burchsted, 1992]!. Onaxo nepeesn s Kazanu 5 CuMbupck-
ViabsaHOBCK U paboTa B 00/1aCTU UCTOPUU JIOTUKH M YHUBEPCUTETCKOH brytoco-
¢un B Poccun u CCCP, npyrue nunrepechl n 006513aTeILCTBA 3aCTABUIN HAJIOJITO
OTJIOXKUTH OCMBICTIEHNEe MaciTaboB BKIaaa 2Kana BaH XeifleHOOPTa B UCTOPUIO
sioruku. Hakomer, Ipuiiio BpeMsi Ha4aTh BOCIIOJIHATH 3TOT IPOOES, KOTODBIi
OCODEHHO OIIYTUM B OT€UECTBEHHON JIUTEPATYPE.

1. Heckoubko cjioB o buorpacdpun 2Kana BaH XelieHoopTa

Nma 2Kana Ban XeifteHoopTa, KOoTOpwIil pommicsa B Kpere B 1912 romy n
ObLT yOUT (IPEIIOIOKUTEIHHO COOCTBEHHOI KeHoil) B Mexuko B 1986 romy
[Anellis, 1987, p. 97|, ussectro B Poccun B ocroBHOM Jiorukam u dusiocodbam
MaTeMaTuKu. MexX Ty TeM OH OCTABUJI 3aMETHBIN CJIe/l U B UCTOPUYM MAPKCU3MA.
B 1onomreckue roabr 2Kan Ban XeifleHOOPT, KaK MHOTHE €I0 CBEPCTHUKH, OBLI
YBJIEYEH MAPKCUCTCKUMU UJIESIMU, BCTYIIHJI B PsiJly KOMMYHUCTHIECKON TAPTHH
Opanrun, a ¢ 1932 mo 1939 rox oH COCTOUT JIMYHBIM CEKPeTapeM, ITOMOIIHU-
koM, mipejcrasurenieM B CIIA u ogHoBpemenno temoxpanuresem JI.J. Tporr-
koro. On conposoxkgaer Tpoikoro B ero noesjxax 1o Typrmn (rge Ha 0JHOM
u3 [Ipuniessix ocrposos Iplyxnroc — (Ilpunkumo) Ha rpedeckoM si3bike, Bio-
fokayia (Biiyiikada) sa TyperkoM si3bike — elne coxpaHuiach Bujuia Tpornkoro),
Hopserun, @pannun n Mekcuke.

06 stom Bpemenu 2Kan BaH XeifleHOOPT OCTABUJI KHUT'Y BOCIIOMUHAHUN
«C TpomnxnmM B msrHanmm: ot Ipmnkumno 1o Koitakanas [Heijenoort, 1978|%.

'Marepuasibr apxuBa He MPOHYMEPOBAHDI, & PA3JIOKEHBI 1O OTIETBLHBIM «AMKKAM» B XPO-
HOJIOTHYIECKOM IOPSIIKE.

2B sT0it KHUre OH TAKYKE HCIPABJISCT MHOTOYHMCIICHHBIC HETOUYHOCTH M OMIMOKH APYTHX
aBTopoB BocnomuHaHuit o Tponkom sroro nepuoga |[Heijenoort, 1978, p. 151-160].
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Obmenne ¢ Tpoukum yoenmio Ban XeiieHoopTa, 9TO 1yt TPOIKOro «Inajex-
THKA sIBJISIACh KU3HEHHO# duyiocodueil, KoTopasi IMPUMEHSJIACh UM B BCEX
cdepax ero xkusuu» (mur. no: [Anellis, 1988a, p. 150]. Brtors g0 1945 roga
BaH XeiteHOODT siBjisiyicsi cekperapeM [V Murepuaruonasa. OgHako ere 10 Ha-
yasia BTopoit MUpOBOil BOiHBI Y HErO BO3HHMKAET U yCHJIMBAETCH KPUTHYECKOE
OTHOIIIEHNE K MapKCHUCTCKOHM JOKTPHUHE U OCODEHHO K ee IMPAKTHIECKOl pea-
sm3anun. MexXay TeM OH, MO-BUAUMOMY, IIPOJIOJIZKAET Pa3/Ae/aTh HEKOTOPbIe
MapKCUCTCKHE yOexeHus u jaxke B Hauajte 1980-x rooB BbIpaXKaeT »KeJaHue
U3Y4YUTh BIIMsIHUE JIpeBHerpedeckoil ¢utocodun ua Tponkoro |[Beziau, 2000,
p. 106]. OgHako NPUMUTHBHBIE B3IVIs/Ibl MAPKCUCTOB Ha IIPUPOJY MaTeMaTH-
KU, KOIJia OHa (PaKTUIECKU CBOJAUTCS K (pusnke, BaH XefleHOOPTY ObLIM yIKe
riayboko ayxpl [Xeitenoopr, 1991]; [Baxkanos, 2007, c. 115].

ITocie Bropoit MupoBoit BOMHBI BaH XeleHOOPT OTXOJIUT OT aKTUBHON MOJIH-
THYECKOl JIesTeIbHOCTH, HocTynaeT B 1945 rony B yausepcurer B Hpio-Iopke,
rJe MPOJ0/IKAeT MaTeMaTHIecKoe obpa3oBanne, HadaToe B0 OpaHiun B JKOIb
Hopwmaib erme 10 3nakoMmcTBa ¢ Tporkum, n yKe B 1946 rojy 3amuimaer Juc-
cepTaImio, CBA3aHHYIO ¢ passutmeM uieit J. Kaprana. O crermuaan3upyer-
cst 1o mubdepeHnna bHON NreOMETPUN U TOIOJOTUH U OTAAETCS MATEeMATHKE
C TO# K€ CTpacThio, UTO HEMABHO OoTaaBaJjicst moautuke. 2Kan Ban XeiiteHOOPT
HAYMHAET [PENOJaBaTh HA MATEeMATHIECKOM (haKybTeTe 3TOr0 K€ yHUBEPCHU-
TeTa u ocraercs B craryce Teaching Fellow B Teuenue Oosiee msaTHaiaT JjeT.
B 1965 romy om 3aHumMaeT JOJKHOCTB Iipodeccopa Ha Kadeape dumocodun
yHuBepcuteTa Bpaiineiic, riae paboraer mo 1977 roma, Kormia CTAaHOBUTCHA <«3a-
caryzkeHHbIM npodeccopomy (Emeritus Professor). B sror nepnon on kakoe-to
BpEMsI TaK>Ke SIBJISIETCS IIPUIJIAeHHbIM TpodeccopoM B CTeH(DOPICKOM yHU-
BepcuTeTe, KyJia nepexoauT B 1982 rojy /s paboThl Ha/L MyOIMKaIueil TPyI0B
K. T'énenst (Godel Edition project) u pazbopa apxusa Tponkoro B yauBepcurere
I'ysepa.

Ban XeilteHoOpT He YnTAJ clieluaIbHbIE KYPChI aclimpaHTaM. TeM He MeHee B
1970-x rogax oH PyKOBOJIMJI YE€TBIPbMS ACIUPAHTAMU, KOTOPBIE 3aITUTUAJIN JIAC-
cepranuu na TeMbl: «Vcrnonb3oBanne HGopMaIbHBIX CUCTEM B JIOTHKE U MaTeMa-
tuke» (. Torraub), «Ppere u Burrenireitn 06 OTHOIEHUN TOXKIECTBA, JIOTU-
ke u qncie» (Cr. Casur), «O npobieme Toxkpectsa guanoctus (k. I'paxem),
«OHrosornueckue JONyIIeHns B 1JIealbHbIX si3bikaxy (V1. Anesmc). Buoce-
creun ToabKO V. Anesimc (1946-2013) mpojomzkan paboraTh — ¥ JIOCTATOYHO
YCIIENTHO — B 00JIACTU JIOTUKU U UCTOPUU JIOTUKHU.

2Kan Ban XeileHOOPT JIOBOJIBHO 9acTO mocera Mexuko, oTKy1a pojaoM Obl-
Jla ero MocJie Hsisl, YeTBepTast (U msiTasi OJJHOBPEMEHHO), JKeHa. B KoHIle MapTra
1986 roma MexJy HEUMHU, BHJIMMO, IIPOHU3O0IIa KPYIHAS CCOpa U OH OBbLT 3a-
crpesied B rosioBy ero »kenoil [Anellis, 1994, p. 46-47]. Dra norepsi mupoko



12 B.A. BaxkaHoB

oTMeYaJIach B KpPyHHBIX MareMarudeckux IeHrpax CIIIA, a cobosiesHoBaHMsT
oIryOJIMKOBAJIN BCE BEAYIINE JIOTHIECKUE U3IAHUSI.

2. Ot reomerpun u TomnoJsiornu K Jjoruke. [Tanopama
JIOTUYECKOI'0 TBOpUYecTBa BaH XeiieHoopTa

Nurepecor 2Kana Ban XeiieHoOpTa MOCTEIIEHHO CMEMIAJINACH OT T'€OMETPUN
U TOIOJIOTUU K MATeMaTHYeCKON JIOTUKEe W UCTOPHUH JIOTUKH. TakuM obpazoM,
dakTUIeCcKn OH MPOJeIa MyTh, AHAJOTMIHBIN MyTH Bpayspa, KOTOpBIi Tak-
JK€ OCTABWJI 3aMETHBIN CJIeJl B 3TUX pas3jiejiaX MAaTeMaTHKU. BeposiTHO, Takast
9BOJIIONNST HEOECIIOYBEHHA BBU/LY OYEBUJIHOIO MMMAHEHTHOI'O POJICTBA MEXKLY
reoMeTpueil u JIOTUKOH. AKCHOMATUIECKUN METO/ €BKJIUI0BOI Nr€OMEeTPUH CJTy-
JKIJT JIOCTOMHBIM [IPUMEPOM JIJIsi JIOTUKH. ['eoMeTpust TpeboBasia CTPOruxX JI0Ka-
3aTEeJIbHBIX PACCy2K/IeHuil, 63 KOTOPBIX JIOTMKa HE MOIjia Obl CTaThb JIOTHKOA.
Kpowme Toro, cxembl Disiepa u(uau) quarpaMMbl BeHHa SIBJISLUINCH TeOMeTpHYe-
CKUMU KOMIIOHEHTAMU JIOTUIECKOro 3HaHus. Takum oOpa3oM, reoMeTpusi CJIy-
2KWJIa CBOETO PO/Ia MOJIE/IBIO ¥ 00PA3IIOM Il IOCTPOCHUS JJOTTIECKOTO 3HAHUS.

ABTOpPHUTET ¥ IMIMPOKYIO U3BECTHOCTH B KPYrax JIOTHKOB, MATEMATHKOB, (Ou-
JIocopOB M UCTOPUKOB HAyKU NpuHEca anTojiorus TekctoB «Ot1 Ppere k [€-
JIeJIIO: KHUTA, UCTOYHUKOB 10 MaTeMaTudeckoit joruke (1879-1931)», koropyio
cocrasui 2Kan Ban Xeitenoopr |Heijenoort, 1967|. Uzaest o Takoro poja anTos10-
U TIPUIILIA BaH XeieHoopTy Tie-To B kKoure 1950-X ronos, Koria n31aTebCTBO
l'apBapzackoro yauBepcuTeTa o nHAIMATHBE Y. KyaitHa BRIpa3uio KeJanmne u3-
JaTh cOOpaHre BaXKHEHNINUX TPYJIOB 110 MaTeMaTudeckoii joruke. [To coBery cBo-
ero koJutern, b. pebena, Kyaitn mopekoMenioBa 06paTuThCA U3AATEIbCTBY
K BaH XeleHoopTy, KOTOpbIil coryiacuics. Hadajsiack pabora HaJl aHTOJIOTHUEI,
[IPOJIOJIYKABINASICS HECKOJILKO JieT. [IpencioBue nammcaan «o0uity peiakTop
E. Madden (daxyabrer dumocodun ynusepcurera Heio-lopka B Byddaio) u
cam ZKan Ban Xeitenoopr [Heijenoort, 1967, p. V-VIII]|. Kuura Bbliuia B cepun
«Source books («Ilepsoncrounukn» )». Penkosiernst 9Toif cepun BKIIIOUAIA Ta-
KUX M3BeCTHBIX ydeHbrx, Kak 1.B. Cohen, C.J. Ducasse, E. Mayr, E. Moody,
E. Nagel, H. Shapley.

B «IIpenucnosumn» 2KaH BaH XeleHOOPT BbIparkaJi CBON B3IV Ha BayK-
HEMIme BEXU B PA3BUTUM MATEMATHUIECKON Jiornkm: «Bejmkast smoxa B UCTO-
puu JIOruku OTKpbLIack B 1879 romy, koryga 'ortyimb @pere onybnkoBas cBoit
“Beggriffsschrift”. 9Ta kHura ocBOOOIMIA JOTUKY OT UCKYCCTBEHHON CBSI3U C
MaTeMaTUKOW, HO B TO YK€ BpeMsi pacKpbliia 0oJiee riiyOOKYIO CBS3b MEXKJLY ITH-
mu Haykamu. OHa npejcraBuia Mupy B nepcrekrusoii ¢dhopme (full-pledged
form) mpomosunmoHaIbHOE UCUUCACHUE W TEOPHUIO KBaHTUhUKAIMN. XOTs pa-
6orel Ppere MOATO KIAIU MPUHAHWS, HO IMOCJIEIYIONINE JTECATUIETHS ObLIN
OTMeUYeHbl FPOMKUMHE ([IOPA3UTEIbHBIME) JIOCTUKEHUSIME B JIOTUKe. [IBe HOBbIe
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00J1aCTH — TEOpUsi MHOXKECTB U OCHOBAHUS MAaTEMATUKU — BO3HUKJIHU HA I'Da-
HUTAX JIOTUKHU, MaTeMaTuku u umocodun. TeKcTol, omybJIMKOBAHHBIE HUXKE

(nmeercst B BUJLy cama «aHTOJOTUsI». — B.B.), ObLIM 10100paHbl Tak, YTOObI
OTpasuTh 3TO pazBuTHE», — nomdepkusas Kan Ban Xeitenoopr |Heijenoort,
1967, p. VI].

TekcTol myrst anTosiorun Takxke orobupasu B. Dreben, W. Quine u Hao Wang.
Kpome Toro, oHm momMoraju B Ie€peBOfax Ha aHIVIMACKAN sI3bIK, MUCAJIA K
HOM BBOJHBIe 3aMedanusi: Kyaiin k paboram B. Paccema, A. Vaiitxema u
M.N. leitapunkens; X. Baar — k A.H. Kosmoroposy; Ipeber — k 2K. Dp-
bpany; Y. Ilapconc — k Bpayspy; Bce Bmecte — k T. Crosnemy. Ocrasibabie
BBOJIHBIE CTATHU HAIMCAJ caM BaH XeWeHOOPT.

B anrosiorun cobpannr crareu @pere, Ieano, lenexkunma, Bypanu-Popru,
Kanropa, Ilamoa, Paccena, 'manbepra, [lepmeno, Kénura, Yaiitxena u Paccena,
Bunepa, Crosnema, Ilocra, @penkessi, Bpayspa, don Hefimana, [eitndunkesns,
Kousmmoroposa, @unciiepa, A. Beitist, Bepnaiica, Akkepmana, pbpana, I'€ness
(B xpoHOIOTHYECKO TocsenoBaTenbHocT — ¢ 1879 mo 1931 roma). Takmm 06-
pa3oM, TeopeMa ['€11ei1st 0 HemoJIHOTE JT1I000# JToCTaTOYHO OoraToil (hopMaTLHOM
CUCTEMBI, cofiepzKallieil apudMeTuKy HATyPAJIHHBIX YUCE, 10 MHEHUIO BaH Xeii-
€HOOPTa, 3aBepinaja (OPMUPOBAHNE COBPEMEHHON MaTeMaTUIeCKON JIOTUKH.

Ban Xeitemoopr mompocus paspelieHress Ha IIepenyO/IMKaIuio CTaTbU
A H. Kommoroposa 1925 rojia, MOCBSIIIEHHYIO aHAIN3Y 3aKOHA HMCKJIFOYEHHO-
ro TPETHEro, W MOJYy4IUJ OTBeT OT KoJIMOropoBa, UTO OH CUHTaET ee «ODIuM
JIOCTOSTHUEM CITEIUAJIMCTOB 110 MAaTEMATHYIECKON JIOTUKE» W HUYEro He MMEeT
npoTuB ee mepesoja. Kpome toro, on mucas: «PaccunreiBaio, Biipouem, Ha Ba-
11y JIFOOE3HOCTHb B CMBICJIE IPUCHIJIKU MHE 3K3eMILIsipa MMo/rotasjsemoit Bamu
KHUTHU 110 €e BEIXOJIe B cBeT»S. Ban XeileHOOPT caM HepeBesI ¢ PYCCKOrO SI3bIKA
3Ty CTATBIO JJIsI AaHTOJIOTUH.

[IpuBeneHHBI CIUCOK BBIIAIOIINXCS JIOTUKOB, OTOOPaHHBI B aHTOJIOTHIO,
JIOCTATOYHO OJIHO3HAYHO TOBOPWJI B IIOJIb3Y TOIO, YTO BaH XeEHEeHOOPT SB-
HO HEJIOONEHNBAJ (MM [PEeJIHAMEPEHHO UIHOPUPOBAJI) ajredpandeckoe Ha-
[paBJeHUEe B Pa3BUTUU MATEeMATHYECKO# Jioruku. Jlerko obparuTh BHUMA-
HUE Ha TO, UYTO B AHTOJIOTMH, CKAXKEM, Mbl HE BUJIUM WUMEH TAKUX BbIIAIO-
muxcest JIOrukoB, kKak JI>k. Bynb, A. me Mopran, Cr. xeponc, Y. Ilupc u
9. lpenep. Ioxanyit, Tosbko pabora H. Bunepa «Yupoienwe Jorukm or-
woreruity 1914 roma, Taroresmass K aJredOpamdecKoil TPaIUINK, HapyIlaJIa
npuHIUI orbopa TPYIAOB, BOIIEAMNX B aHToJOrmi0. OTCIOMa MOXKHO 3aKJIIO-
YUTh, YTO BaH XeeHOOPT IMPEUMYINEeCTBEHHO MPU3HABAJ U yJIe/IsiJI BHUMAHNE
TEOPETUKO-KBAaHTU(DUKAIMOHHOMY HAIIPABJICHUIO PA3BUTHS JIOTUIECKON MBICJIH,

3Kommst sroro mucema A.H. Kosmoroposa or 12 mosiGpst 1963 roma raxxe mMeercs: B
apxuBe aBTOPa HACTOSIIEr0 MaTePHAJIA.
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OTOJ[BUTas ajrebpandeckoe HAlPaBJIE€HUE B CTOPOHY OT MAruCTPaJbHOIO IIyTH
nmporpecca MaTeMaTwdeckoil joruku. [Ipwamny Takoro oTHoIeHUs BaH Xeli-
€HOOpPTA K aJIredpamvIecKOMy HAIPABJIEHUIO MaTEMATHIECKONW JIOTUKUA TPYIIHO
orpeiesinTh. BO3MOXKHO, 3/1eCh Ha HErO OKa3aJjiu IiyboKoe BO3JeifiCTBIE TPY/IbI
B. Paccesa, koTopniit Takke BHE (pOKyca CBOErO BHUMAHWUS JIepzKaJjl ajaredpan-
YeCcKOe HallpaBJICHHUE.

B 6osiee mo3sHeit crarbe, MOCBAIIEHHON MMAHOpaMe Pa3BUTUS MaTeMaTHUe-
CKOI1 JIOTUKY, Hanucaunuoit B 1974 romy, o omybsukoBanuoil jumb B 1992 ro-
sy, Haubojiee KPYIHBIMUA OTKPBITUSAMHY, 110 MHEHUIO BaH XeHeHoOPTa, siBUJINCH
cestytonmue coobiTus: co3nanne meramareMatuku . 'misbeprom B 1904 oy,
orJraleHne HHTYUITMOHNCTCKOM TporpamMbl bpayspom B 1907 roy, akcnomaTn-
3amust Teopun MHOXKecTB 9. Llepmesio B 1908 romy u pazpaboTka TeOpUU THUIIOB
B. Paccenom B 1908 rozy [Heijenoort, 1992, p. 243|.

3aMeTnM, 9TO B AaHTOJIOTHIO He Boruy Tpyasl u A. Tapckoro. B jganHOM city-
Jae, BO3MOXKHO, A. Tapckuii omacasics, 9To BKIIOYEHIE €ro paboT B aHTOJIOTHIO
HapyIIaeT aBTOPCKHUE IIpaBa U3JaTeIbCTBa, KoTopoe B 1956 romay omyb/mKoBasIo
ero KHATY «Jlormka, cemanTrnKa, MeTamMaTeMaTnKa: Tpyasl ¢ 1923 mo 1938 rom»
|Tarsky, 1956|, u, Takum o6pa3oM, He pas3perna UX HeperyoInKaIuio.

B sirobom cityuae anrosiorust «Ot @pere mo [€nems. . . » numesna 3HATUTEb-
HBII yCITeX, 3aBOEBaJIa, MUPOKYIO ayIUTOPHUIO U, TAKUM 00pa30M, IpUHEC/Ia BaH
XelieHOOPTY MpU3HAHKIE B KAYECTBE BEChMa 3aMETHON (DUTYPBI B UCCJIEIOBAHIH
nCTOpUuMn JIOTUKH.

DTOT aBTOPUTET OBLIT HE BAPYT TPUOOPETEHHBIM KaueCcTBOM. /le1o B TOM, 9T0
¢ mpuMepHO cepeanHbl 1950-x m 1o mHavama 1970-x romoB Ban XeileHOOPT sIB-
JISLJICS 9KCIIEPTOM U aBTOPOM JECATKOB 0030POB cTaTEl JIJIsl BEIyIIEero MUPOBOIO
JIOTHYIECKOTO JKypHAaJa 1Mo cuMBosmdeckoit joruke (Journal of Symbolic Logic)
B TOT CaMbIii IEPUO/I, KOTJIa BO IJIaBe 9TOr0 XKypHaJja Haxoauwics A. Yépua. U3
OTEYeCTBEHHDIX U3/IAHUI 110 JIOTUKE BaH XeileHOOPT HAIUCAJ PEIeH3UN Ha 110CO-
oue st yanreseit A.A. Crossipa «DieMeHTapHOE BBEJICHNE B MATEMATHIECKY IO
aoruky» (M.: TIpocsemenue, 1965), kaury H.M. Crsokkuna «PopMuposanue
maremaruyueckoii joruku» (M.: Hayka, 1967), KOTOpYIO OH CONMOCTABJISI C M3~
secrroit Monorpadueit V. u M. Kumwis (W. and M. Kneale) «Passurue sorukn»
(1962), coopuuk «Maremarndeckast TeOpHsi JIOPHYECKOTO BBIBOJIA» O] PEJIaK-
mueii A.B. U nenbcona-Bensckoro u I'E. Munna (M.: Hayka, 1967), a Takxke
crarpio I E. Munna «Teopema Dpbpana i NCIUCTIEHNS IPEIMKATOB ¢ PABEH-
crBoM u dyHKImMoHAIbHBIMU cuMBosiaMu» (Jokmager AH CCCP, T. 169. Ne 2.
1966. C. 273-275).

Ocoboe BHIMaHNe BaH XeleHoOpT yiessi TBopdecTBy 2K. DpbpaHa, KOTO-
pBIil TOrub 1Py BOCXOXKieHnn B TOphI jietoM 1931 rosa B Bo3pacte Beero 23 Jier,
HO YCIIeJI CyTIEeCTBEHHO YCUIUTD U 0600 TEL pe3yabTaTel JIéBenreiima u Ckoe-
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Ma. Ban Xeitenoopr Hamucas Beenenne K cobpanuio TpynoB DpbpaHa, KOTOPoe
6110 M371aH0 TOJBKO B 1968 romy [Heijenoort, 1968].

Anronorust «Ot @pere o ['émens» 3a1ama cBoero pojia obpaserl, KOTOPbIit
cTaJl UCIOJIb30BaThbCA JsT u3manust cobpanns coumHennii K. I'éxenst. B sToit
pabore Ban XeileHOOPT MPHUHsSIT aKTUBHOE ydacTue. B o1y paboTy TakKe ObLIN
BoBJjieueHbl JIx. Jloycon, KOTOpbIit pazdupas u KiaaccuduIupoBas ColepKaHnue
apxuBa [€nenss B UHcTuTyTe TIepeoBbIX mccaenoBanuii B I[IpurcTone, m ero
JKeHa, KOTOpasl YCIIEITHO pa3bupasia CJI0KHBIN modyepk [€mesisi u morja pac-
mrPOBLIBATE UCIIOJIBL30BABINNECS UM COKpalleHus. B mepeBogax TpyaoB 1¢€-
Jess Ha aHTVIMACKUN I3bIK IOMOTAJIH U IPYTHE UCCJIeNoBATEe . B peIKoJIIeruio
cobpanusi counnenuii ¢ 1982 rozna xoguau takxke C. Pedepman (B Kauecrse
riasroro pepakropa), C.K. Kiunu, I. Myp u P. Couioseii.

B mpormecce momaroroBkum mepBoro ToMa cobpaHusa codumHeHuin [€xens u
COCTABJICHUN KOMMEHTAPUEB K OTIEJbHBIM CTATbIM, BO3HUKAJM CJIOXKHBIE
HCTOPHUKO-JIOTMYECKHe BOIPOCHI. Hampumep, oHM KacaJiCh OIpPeIeeHusl CTe-
neHn 3HakoMcrBa [€meist ¢ pesyiabraramu Ckosiema uian ¢ jieMmoii Kénwura.
C ommoit croponbl, ['€1e/1b CKPYITY/IE3HO CCBhLIAJICS Ha HUCIOJIb3yeMbIe B CBOUX
TpyJlaX Pe3yJIbTAThl KOJIJIET, a C JAPYTOoil — He BCerna ¢ COoAepKaTe/IbHON TOou-
KI 3peHusi ObLJI0 MOHATHO, OMUPAJICS JIU OH Ha 9TH PE3yJIbTATHI WM IOJIYTUI
AHAJIOTUYIHbIE Pe3yJIbTaThl camocTosaTe bHo [Anellis, 1994, p. 107-108].

Panee, B 1963 romy, Ban XeileHOOPT HAIMCAJ CTATbIO O TeopeMe [€mesrs
0 HemoJIHOTEe B (puIocodCKyI0 SHIUKJIIONEINIO, B KOTOPOil TeopeMy U IApyrue
PEe3yJILTATHI, KaCAIOIIMeCs: Hepa3penInMOCTH, XapaKTEePU30Bal KaK «MOHYMEH-
TajibHble Bexu» B ucropum Jjoruku [Heijenoort, 1963|. B orimume or mMHO-
MUX JPYTUX JIOTUKOB BaH XefeHoOpT He pacCMaTpUBaJ STH Pe3yJIbTATHl B
KadeCcTBE TAKUX, KOTOPbIE MO CBOCH NMPUPOJIE SABJSIOTCH KATACTPOMDUICCKUMUI
JIJISI Pa3BUTHUSI MaTeMAaTUKN, KaK OBLIN CKJIOHHBI CINTATH HEKOTOPBIE (PUIOCO-
doer. OH 3aMeva, 9TO JIOKA3ATEJBCTBO TEOPEMbBI O HEIOJHOTE, XOTs U OBbLIO
HEOXKUJAHHBIM, HO OYE€Hb CKOPO CTAJIO0 ODIIE3HAYUMBIM W CTHMYJIAPOBABIINM
PA3BUTHE METATEOPETUYIECKUX HUCC/ICIOBAHUI B JIPYyTIMX HAIPABICHUSX, HO B
TO 7K€ BPeMsl IIPOJIEMOHCTPUPOBABIINM HEIOCTUXKUMOCTD CTPATEIMICCKUX IIe-
Jieir mporpamMbl ['uiibbepra 000CHOBaHUST MaTeMaTUKN (PUHATHBIMU CPEICTBA-
mu |[Heijenoort, 1963| p. 356].

N3BecTHO, 9TO TPUMEPHO B MEPUOJ HAIMCAHUS ITOW CTATbU W HadaJa pPa-
60TBHI HaJ aHTOJOTHEl BaH XeifeHOOPT BecTpedascsa ¢ [€xenem, HO 3TO ObLIA
eJIMHCTBEeHHAs BeTpeda tete-a-tete [Anellis, 1994, p. 108]. HasbHeiimee obie-
Hue 1o 1o nepemvcke [Burchsted, 1987, p. 373].

B auBape 1986 roma yBumes cBeT mepBblit TOM counnenuit ['€mestst, a B map-
Te, KaK MbI 3HAEM, »KU3Hb BaH XeiieHoopTa obopBajach. .. B IlpeancioBun kKo
BTOPOMY TOMY JIEHBI PEIKOJIJIETHHU OIEHWJIN BKJAJ B pabOTy HaJ COUYNHEHU-
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eM BaH XefleHOOpTa KaK «HEOIEHMMYIO BO BCEX CTAIUAX U OTHOIIEHUSAX. . . Ero
cTaHIapThl PaboThI Oy/IyT BBIICPKAHBL U B MOCJEAYIONUX U3JIAHUIX [cOUnHe-
unit [énens. — B.B.|» |Feferman, 1990, p. VI].

[Tociie yxona u3 Xu3Hu BaH XeleHOOPTa OCTAJIOCH BHYIIINTEIHHOE PYKOIIUC-
HOe HacJIe/ifne, MHOTHE €JIMHUIIBI KOTOPOTO €IIe 2KJIyT CBOEIro U3y4UeHusi U 1Iy0Iu-
Kalunu. 9TO u IIoAroTOoBUTE/IbHBIEC MaTepuaJibl K aHTOJIOTUMN, U pa.6OT]:>I TeXHUYEe-
CKOT'O TIOPSJIKA, TTOCBSIIEHHBIE TEeM WU UHBIM JIOTUYECKUM podJeMaM, U TpU
COTHH OTTHUCKOB cTaTeii ¢ momerkamu, u nepenucka ¢ K. I'énemem, C.K. Kyinan,
Y. Kyaitnom, P. Mapruneiv, Y. Ilapcorcom, T. Ckonemom, A. Yépuem (cm.:
[Anellis, 1988b|, p. 272-273|; |Burchsted, 1989, p. 671]).

B sTOM HampaB/ieHUM — W TO B C/Iydae y»Ke HEKOTOPBIX OIyOJHMKOBAHHBIX
TpynoB Ban XeileHoopra — ciesaHbl Junib 1epeble maru |[Feferman, 2012], a
JITYHOCTb YYEHOTO, €ro »KW3Hb Kak mnosmmTuka u coparauka JI.JI. Tporkoro,
opurnHaJIbHOrO (uitocoda JOTUKN eIe OCBEIEeHbl B OT€IEeCTBEHHOI (/1a 1 3a-
py6exKHOIT) JtuTepaType JOBOJIBHO CKYyTO. DTa paboTa elle BIEePE/In.

Baazodaprocmu: ABTop cuntaeT HEOOXOIUMBIM OTMETUTEL HECTIPIMEPHYIO B
CBOe BpeMsl TOTOBHOCTb K coTpymamudecTBy Jlayper Ban Xeitenoopt, . Anes-
sguca, @. Bypiicrena, KOTOpble COYIM BO3MOXKHBIM IIOJETUTHCS ¢ HUM yHU-
KaJIbHBIMHU apXWBHBIMU MaTepuaJiaMid U IIe9YaTHBIMHA pa6OTaMI/I7 CBA3aHHBIMU C
TBOpUecTBOM 7K. BaH XeiieHOOpTA.
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Bsegenune

JI. Burrenmrreitn B oxmom u3 mmcem k B. Paccery (1913, |Wittgenstein,
2012|) mmcam: «Kak jo/pkHa 6bITH yCTpOEHa CHCTEMa 3HAKOB, YTOOBI KaK-
Jlasi TABTOJIOI'US PACIIO3HABAJIACH B HEll OJIHUM M TeM 2Ke criocobom?» Jloruko-
MaTeMaTH1IecKasi CTOpOHA JAHHOI'O BOIIPOCA BPSIJI JIM CETOHSI IIPEJICTaBIISIET Cy-
IIECTBEHHBIIT HHTEpeC (HA MPOTSXKEHUH MOCJIEHEr0 CTOJIETUST BOIPOC aKTHBHO
0b6CyzKIa/ICs B paMKax pobsieMbl paspemumoctn). OHaKO 9T0 HUKOUM 0Opa-
30M He MpUHUKAET PUI0coOdPCKYI0 3HATMMOCTD ITPOOJIEMBI: O KAKOM PACIIO3HA~
BaHuu roBopuT Butrenmrreita? Waer u B JaHHOM ciiydae pedb O MPUBEIEHUN
GOpMyJIBI K 38JJaHHOMY BHJIy WJIM O CIIOCOOHOCTH yCMATPWBATH TABTOJIOTHH B
UCXO0XKHO# hopmyite?

B s70it crarhe OyaeT paccMOTpeH BTOPOIl BAPUAHT IIPE/JIOKEHHON ajIbTep-
HATUBBL. MBI YBUIMM, KAKUM OOpa30M MPEJJIAraeT yCMATPUBATHL TABTOJIOTUN
Teopus FK3UCTEHIMAIBHBIX I'pados min Teopun rpados (II'). Teopus rpados
nocJieIHA Jiorudecknii mpoekT, pazapaboranubiit 1.C. Iupcom. O BoOpadt
B cebsi HEMAJIO JIOTMYECKUX U (PUIOCOPCKUX UHTYUIUN aMEPUKAHCKOTO (hu-
Jiocoda.

[Mapanmens mexay Ilupcom u Burrenmreiinom mecsyuaitna. Mbiciaurein
JKIWIA B pa3Hble TOJbI HA PA3HbIX KOHTUHEHTAX, BEJU PA3HBIN 00pa3 KU3HHU,
MOJIYIMJIA Pa3Hoe 00pa3oBaHUe, Pa3MBIIISIN HAJI Pa3HbIMU Bompocamu. [la-
JKe Ha obIme 11 000ux MpobIeMbl OHU CMOTPEIHN ¢ Pa3HbIX CTOPOH: BuTreH-
MITEH U3ydaJ IIPOOJIEMBI JIOTUKO-(PUIOCOMCKOTO aHAIN3a A3bIKA KaK (PUJI0-
cod, a Ilupc moaxoamsr K 9TOMY Ke BOIPOCY KakK JIOTUK. JIOruKy B caMOM In-
POKOM CMBICJI€, CTOUT OTMETUTh, AMEPUKAHCKUII MCCJIEOBATE/h TOHUMAJ KaK
nHOe HazBaHUe JJIst ceMUOTUKU. CymapObl MBICUTEIEN PA3JIMIHBI, HO TAaHJIEM,
KOTODBII OHE, CAMH TOT'O HE KeJjasi, co3/aju, yauspurejaeH. Hezasucumo apyr
oT Apyra GpuIocodbl JBUTAJINCH, KAK 0KAa3aJ10Ch, B OJJHOM HAIIPaBJIEHUU: CTPe-
MIJIACh K MAKCUMAJIbHOM MMPO3PAYHOCTH U SICHOCTU IIPU paboTe CO 3HAKAMHU.

O coornomennn uieit Ilupca u Burrenmreitna HammcaHo Hemaso paboT.
[TpuBesy sumib HEKOTOPBIE U3 HUX B KadecTBe npumepa |[Dorfler, 2016, Misak,
2016, |Nubiola, 1996, |Pietarinen, 2005, |Pietarinen, 2006|. Hacrosimmast »ke crarbst
CBOJIUTCH K IPObJIeMe, 03By YEHHON B IEPBOM IIPEJJIOYKEHIH, XOTS JJIst €€ perlie-
HUsI Oy Ty T 3aTPOHYTHI €I1le J[Ba, BOIIPOCa, HaJ KOTOPBIMH OIISITh YK€ PA3MBIIILISLIN
0ba dumocoda: Kak IOCTPOUTH TEOPUIO C MUHUMAJIHLHBIM HAOOPOM JIOTHIECKUX
3HAKOB W UTO SIBJISIETCS TMEPBUYHBIM 3HAKOM JIOTUYECKOW CHCTEMBbI. AKIIEHT B
CTAThe HAMEPEHHO CMEINAeTCd B CTOPOHY JIOTMYECKUX PEIIeHUid, MPEeJJIONKEH-
ueix [Iupcom. Pabora opranmnsoBana cieayomuMm obpa3oM. B mepBom pasieire
JaeTcst obiree mpejcTaBaenne o Teopuu I a TakKe KpaTKO M3/IaraeTCs ee mep-
Basl 4aCTh, BO BTOPOM — IIPEJJIAraeTCs OTBET HA BCIOMOIaTEJbHBIE BOIIPOCHL.
Pertiennio »xe mpobsieMbl TABTOJIOIUI TOCBSAIIEH TPETUI Pa3es.
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1. Kparknii 0630p Teopum 3K3UCTEHIINAJIbHBIX I'padoB
(anmbda-rpadbr)

Teopusi rpadoB — mnociennsisi jgorudeckas cucrema [lupca. B Heit moxker
OBITh BBIJIEJIEHO HECKOJIBKO CAMOCTOSTE/IbHBIX Teopuii — ajibda, Oera, ram-
Ma, KOTOpBIE TI0 CBOUM JI€JIyKTUBHBIM BO3MOXKHOCTSM ITPUOJU3UTEHHO COOT-
HOCATCH C IPONO3UIMOHAJIBHON JIOTUKON, JIOTMKON IIEPBOrO IIOPSIKA, MOJIA/Ib-
HBIME JIOTHKAME U JIOTHKON BBICOKHUX IOPSJIKOB COOTBeTCTBeHHO |Pietarinen,
2005, Roberts, 1973, Zeman, 1964]. Ilupc crpout cBoo Teopuio reomerpude-
CKHM CII0COOOM, Ha 4TO yKasblBaeT ee Gazomas exmnuna — rpad (puc. [1).
I'pap — mmarpamma, KoTopasi COOTBETCTBYET IIPOIO3UITNOHAIHLHOMY BBICKA3bI-
BAHUIO, OTPAXKAIOIIEMY «J1I000€ BO3MOYKHOE TIOJIOXKEHIE BeIleil B yHuBepCyMe»
(CP 4.395). Byjyun 3HaKOM-UKOHOIi, OH B OYKBaJIbHOM CMBICJIE [TO3BOJISET Ha-
0/1101aTh 3 JIOTUIECKUMU OTHOIIEHUSIMK, TaK KAaK MKOHBI, TI0 CBOEMY OIIpeJIe-
JIEHUIO, OTPAXKAIOT OOBEKTHI B CUJLY CBOETO CXOJCTBA C MOCJETHUMHU.

AB

Puc. 1. IIpumepst rpados (a), (6), (8), (r)

VMKOHUYHOCTD, OJHAKO, HEe SKBUBaJIeHTa Bu3yaabHocTH. [lomobHast acconma-
s BeCbMa BE€pOodATHa, HO O6’bHCHHeTCH OHa JIMIIb TeM, 9YTO II0 60HbLHeI71 qacTu
MBI BOCIIPHHIMaEM MUP depe3 3penne. Ecian Obl 1mogo0HOe TPEenMYyIIEeCcTBO 0~
JIVIUJI APYTOil OPraH 4yBCTB, UKOHUYIHOCTD «IIPUPABHUBAJIACHY OBl y2Ke K HEMY.
Hampumep, ciemoryiyXoHeMble JTIOAU YIaBINBAIOT 3HAKN-UKOHBI 9€Pe3 TaKTHIb-
HbIE OIyIeHus. VIKOHMIHOCTD B IEPBYIO OYEpPEIh CBUIETEILCTBYET O CXOJICTBE
JIOTUYIECKUX CTPYKTYP C PeaJbHBIMU YCJIOBUAMU, & TAKKE O TOM, IYTO 3TH CTPYK-
TYPBI MBI MOXKeT HaOJ01aTh. BrpodeMm, 100y0 GopMyay JOTUKA MOXKHO pac-
CMaTPUBaTh KaK 3HAK-UKOHY, OTJIMIATHCS OYIET TOJBKO YPOBEHD CXO/CTBA WJIN
HAIJISITHOCTH.

Tak Kak 3a/atva, HOCTABICHHAS B IAHHON CTATbe, PEIIaeTcss B paMKax Iep-
BOTO pasjiesia Teopuu rpadoB, TO ecTh albda-rpadoB, PACCMOTPUM TEOPHIO
(cMHTAKCHC, HHTEPIPETANNIO I IPaBH/Ia Ipeobpa3oBaHnsi) Ha Gase STOro pas-
Jles1a. Y2Ke yIOMHHAJIOCH, 9TO 38 ajbda-rpadaMi HeCJ0XKHO YBUIETH JIOIHKY
BBICKA3bIBAHNIT, XOTsI IPEKJe BCETO Ha HUX CTOUT CMOTDETh KaK Ha BapHAHT
asre6pol Jioruku (Ha 6ase KOTOPOii, COGCTBEHHO, HCTOPUIECKH TEOPHSI U CTPOH-
JIACD).
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Cunmaxcuc anbda-rpadoB 3a7a10T JUCT YTBEPKAECHUN MM TIOCKOCTH, HA
KOTOPOil pasMeratoTcs rpadbl, a Tak»Ke pa3pe3bl — 3aMKHYThIE KDYTOBBIE HJIH
OBaJIbHBIE JIMHUHU. BBeIeM HECKOJIBKO OA30BLIX OIpeesIeHuil.

Onpenenenue 1. ['pad ecTb puarpamma, pasmMerneHHasi Ha JIUCTE yTBEPKIE-
HUI, 1 caM JIUCT.

Onpenenenue 2. DjeMeHTapHbIil rpad — rpad, He ColepKaIuil Pa3pe3os.

Onpenenenne 3. [loarpad — rpad, pasMeleHHblil Ha JIUCTE CaM 110 cede HIn
OKPY2KEHHBI! IpyrumMu rpadamu.

Pa3zpesnr o6pasyror Biioxkenus. Biioxkenus, OKpyKEHHbIE YETHBIM KOJITYE-
CTBOM DPa3pe30B UM He OKPY’KEHHbIE MU BOBCE, 00Pa3ylOT yTBEPIUTEIbHYIO
00J1aCTb, & OKPY?KEHHbIC HEUETHBIM KOJIMYECTBOM Pa3pe30B — OTPUIATEILHYIO
(st ymobeTBa HedeTHBIE 0DJIACTH HA PHUCYHKAX 3aTEHSIOTCs ). Biioxkenus me
MOLYT IIE€PECeKaTbCs, HO MOIYT IOIDYyXKaTbCd JIPYr B Apyra. B sroMm ciayuae
BO3HUKAIOT IIOCJIEJI0BATEIBHOCTH PA3HON IVIyOMHBI MJIN THE3/Ia PA3PE30B.

Onpenenenne 4. Bioxkenne — paspes, B3ATHIN CO CBOUM COIECPKUMBIM.

Onpenenenune 5. ['He3/1a pa3pe3oB eCTh [I0OC/IEI0BATEIBHOCTD PAa3PE30B, KaXK-
JIBIIT U3 KOTOPBIX BKJIAJIBIBAETCS B IpeApLaytuit. CaMbiM ri1yOOKHM BJIOKEHUEM
OKa3bIBAETCsl dJIEMEHTAPHLIN moarpad.

Humepnpemayus rpacdon. Paszmerienne rpada Ha JaucTe paBHOCUIBHO
YTBEP2KJIeHnto ero uctuuuoctu. llocrpoennniit rpad monnmaercs, KOHEYHO, He
KaK TOKJIECTBEHHO UCTUHHBIH (J[0KA3aTeIbCTBO 3aKOHOB IIPEIIIO/IAraeT OT/Ie b
HYIO IIPOIEIYPY), & KaK MCTUHHBINA B 33/aHHOf cuTyanuu. Pasmernaorces rpa-
Bl HE3ABUCUMO JIPYT OT JIpyra, HO B CHJIy OCOOEHHOCTEl JINCTa yTBEPXKIEHUN
KOHBIOHKTHBHO COYJIEHSIOTCA B 6ojiee ciioxuble rpadbl. Paspessl B Teopun I
UMEIOT HECKOJIBKO TOJIKOBaHU. CaMbIM ITPOCTBIM, KOTOPBIM MbI U OTDAHTIIMCS
B JIAaHHOI paboTe, SIBJISIETCS OTPUIIAHIME.

[Iponenypa mocrpoenust rpadoB He TOXKIECCTBEHHA MPOIEIYPE €ro mpodTe-
uns. [loctpoenusniit rpad Heobs3aTENIBHO YUUTAETCA TAK, KAK ITO 3aLyMBIBAJ
ero co3Jaresb, 9YTO yKe BUJHO Ha dJIeMEHTapHBIX IpuMepax. Tak, rpad (a) na
puc. |1] nonyckaer ape unrepuperamun: (A A B) wim (B A A).

[Iporneypa npouTenust npernoaraeT MpoBUKEHIE CHAPY KU BHYTPb: CHa-
JaJjia, YATAeTCs CaMbIil BHEITHUI 9/IEMEHT, a 3aTeM Te, UYTO HAXOISTCS BHYTPU
Hero. 11ogo06HBII cI0cO6 HasbIBaeTCs sHmonoperndeckuM’. IJokaskeM 5T0 Ha
npumepe rpados (6) u (B) puc. |1| (ocraBmmecst rpadbl Ha puc. [1| oTHOCATCS

onpoBuee o nmpasuizax npoureHns rpadoB, a TAKIKE O MHOMXKECTBEHHOCTH HHTEPIPETALHI
onuoro rpada cuM. |[Bobposa, 2016|, |Bobposa, 2019|
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K JPYTUM pa3iesaM TeOPUH; B HACTOsAIIEH paboTe OHM HE PACCMaTPUBAIOTCH, a
[PUBOJIATCS JIUIIb B KAYECTBE TIPUMEPA).

(AN B) (1)

(AANB) — (AAB) 2)

(
ITpu sTOM 9TH rpadbl MOIYT HHTEPIPETUPOBATHCA U nHade: dhopmyia (3
coorsercrayer rpady 1(6), a (4) — 1(B). Ilonsarno, aro dopmymnsr (1) u (3), a
takzke (2) u (4) MOnmapHO SKBUBAJICHTHDL.

(A— B) (3)

(A— B) = (B = A) (4)

Aubda-rpadbl perraT Te Ke 3aIa4M, YTO U Jiodas JIOrHJYecKasl Teopusl,
a IIPUHIOUIIBI UX pa6OTbI OIIpEeJCJIAIOT TPU IIPaKTHYICCKU CUMMETPUYHBIC ITapbl
IPaBUJI IIpeodpa3oBannsa Wi Tpanchopmarun rpados.

IIpasuaa mparchopmayu:

1. PI'u YT JIwo6oit rpad MoxkeT ObITh pa3MEIeH B OTPUIATEIBHOM 001aCTH
(obJslacTh HEYETHOIO BJIOXKEHHsI), & yOpaH U3 yTBepUTEeNbHOI objacTu
(06J1aCTb IE€THOTO BJIOXKEHHS ).

2. UI' u J[I'. Jlioboit rpad Ha JiMCTe YTBEPKIACHUI WU B PAMKaX KaKOIrO-
b0 rHE3/a MOXKET OBbITh HPOyOaMpoBaH (MTEPUPOBAH) HA yPOBHE UC-
XOJIHOT'O BJIOYKEHUsI WJIM B paMKax Oojiee TUIyOOKHX BJIOXKEHWit, a rpad,
HOJIy YeHHBI B pe3yJIbTaTe TaKoro jiy0IMpoBanusi, MOKET ObITh cTepT (J1e-
UTEPUPOBAH).

3. PP u VP. JIBa pa3pe3a MOTI'yT ObITH KaK Pa3MeIleHbl Ha IJIOCKOCTH, TaK
U YJAJIEHBI U3 Hee, eCJIM MEXKJy HUMM HET HUKAKOrO JIpyroro rpada.

IIpaBuiia persaMeHTHPYIOT 6a30BO€ OTHOIIEHNE B JIOTUKE — OTHOINICHHE JIO-
rudeckoro ciegoanus. Crporo rosops, [lupc pasmemuiger He o ciieoBaHNN, &
O NIPUBBIYKE BBIBOJIA NN pyKoBogsiieM npuHiuie (leading principle), koTopsri
B JIFOOOM paccyKeHnn (HeoOsA3aTeIbHO JIe/[yKTHBHOM) PEryJIupyeT IIePexos] OT
HOCBITIOK K 3aKJII0YEHHIO. B MMUPOKOM CMBIC/IE 9TOT HPUHITAII MOYKHO IIpeJICcTa-
BUTbL B BUJIC BBICKA3bIBAHUS, <«aHTEIEJCHT KOTOPOIO JOJKEH OIUCHIBATL BCE
BO3MOZKHBIE ITOCBLIKH, C KOTOPBIME OH MOT' OBl paboTaTh, a KOHCEKBEHT — TO,
KaKnM 0Opa30M 3aKII0YeHHe, K KOTOPOMY OH MOT ObI IIPUBECTH, COOTHOCHTCS
¢ srumu nocsuikamuy (CP 2.589). B namem cirydae monsitue pyKOBOJSAIIETO
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HMPUHIIAIIA COAEPXKATETHHO SKBUBAJIEHTHO COBPEMEHHOMY TOHUMAIO OTHOIIIEHUS
JIOTHIECKOTO CJIE[IOBAHUS: BCE, UTO PA3MEIAETCs Ha JINCTE YTBEPKICHUI, TTPHU-
HUMaAET OIEHKY <«HUCTUHa», a IIpaBUJia HE IMO3BOJJIAIOT IIEPEXOJUTHL OT MCXOIHbIX
UCTUHHBIX BBICKA3BIBAHUN K JIOYKHBIM.

Camplit TpocToil crocod yOeIuThbCs B IIPABOMEPHOCTHU IIPABUJI IIpeJjiara-
10T 6a30Bble PABHOCHIILHOCTH aiareGpbl Byiis?, Tak Kak ajbda-rpadbl MOKHO
paccMaTpUBaTh KakK ajareOpy pas3pe3oB, O YeM MOHIET pedb B CJIELYIONIEM Pa3-
neste. Hekoropble asirebpanyeckue 3aKOHbI IIPUHUMAIOTCA TYT 110 yMOJIYAHUIO.
WznuninuMu 0Ka3bIBAIOTCS 3aKOHBI KOMMYTATUBHOCTU U aCCOIUATUBHOCTH, I10-
CKOJIbKY HE MMEEeT 3HAUEHUs TOPSJIOK PACIIOJIOXKEHUsSI U IPOUTeHUus IpadoB.
Ocrarorcst B cTOpoHe 3aKOHBI jie Moprana, Tak Kak B TeoOpun HabOp JIOTMIECKUX
cBaA30K MuHUMAaJIeH. OcTaBImmecs: 3aKOHBI OXBATBHIBAIOTCS IIPABUIAMU TPAHC-
dopmanuu. Ilocaenuss (3) mapa mpaBmia 09EBUAHBIM 00PA30M COOTBETCTBYET
3aKOHAM CHSITUsI U BBEJIEHUs JBOMHOrO oTpurianus. He MeHee HKOHUYHO HJIEHO
nenykuuu nepenaer napa (1): (AAT = A) u (AANF = F). JleficruresbHo,
K HAPYIIEHUIO JIOTUYECKOr0 CJIeJIOBaAaHUS HE IIPUBOJIUAT HU yjaJieHue rpada min
nmofirpada n3 yTBEPAUTENBHON 00JIaCTH, HI €T0 PA3MEICHNEe B OTPHUIATETHLHON
(13 JKU caeyer Bee, 9TO yrofHo). Hanbosbiyo CI0KHOCTD JIjisi IOHUMAHUST
npescrapisier (2) napa HpaBuil, B KOTOPOIl COJAMHSIOTCSI CPa3y HECKOJIBKO 3a-
KOHOB aJIre6pbl JIOTUKK (MIEMIIOTEHTHOCTD, HOTVIOIIEHNE, JUCTPHOYTUBHOCTS ),
HO ITPABOMEPHOCTb M ITOTO MEePexojia MOHSITDH JOBOJBLHO IPOCTO. 3aberast BIe-
peJl, OTMETHUM, YTO IPABHUJIA BCE YK€ PErVIAMEHTHPYIOT OTHOIIEHUE CJIEJIOBAHUS,
a He PaBeHCTBa, OT KoToporo Ilupc 1oBOMBHO paHo OTKa3bIBAECTCS.

Paccmorpum paboTy mpaBmiI Ha JABYX IPUMeEpax.

(AV(BAC)) E (AVB)A(AVC) (5)

(A—-B),(B—C),(AVvB) =C (6)

O60ocHOBaHHOCTH Mepexona B TEPBOM OpuMepe odeBuiHa (puc. [2): mo-
cJie pa3MelleHusl Ha, JINCTe YTBep:KIeHuil rpada, COOTBETCTBYONIEr0 UCXOHON
dbopmyite, ero moxkuo npoxybiauposars (2 UP). Hasee ocraercs yopars B u3
nepsoit koruu, a C u3 Bropoit (1 YI'). Tpebyemblii pe3yJbTaT M0y YeH.

Bropoit ciaygait uyrh cioxkuee (puc. [3). Yrobsr nmosyunts C mocie pasme-
[IEHUs] UCXOMHBIX IuarpaMm, cjaemayer m3baBurbest or A u B. D910 Bo3MOXKHO,
ec/I CKONUPOBAThH NepBblii u BTopoil rpadbl BHyTpb Tperhero (2 UI). Tlocie

2Bri6op amreGpnl Byist 06bACHIETCS B TOM WHCIE U M3BECTHOCTBIO STOTO Pa3/iesa JIOTH-
ku. Aprymenranus Ilupca, koTopasi n3-3a orpaHndyeHuii oobeMa B paboTe He 3aTPArnBaeTCH,
6oJstee dustocopuyHa.
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DDDDOD

Puc. 2. I[Ipumep 1. JIucTpubyTUBHOCTD U3 BIOHKITUN

yJasaeHust HeHy KHbIX BHermHux kormit (1 VI') ciaemyer nenouka ynasenuii mos-
rpados (2 Y u 1 VYT') u xsoitubix paspesos (3 YP). 9To npuBoauT K uCKOMOMY
pesyabrary C.

@ @

Puc. 3. IIpumep 2. Tumemma

ITponece mosrygenust 3aKII0IeHIST — TBOPYECKas MPOIeLypa: OIHA, JHarpaM-

Ma MOKeT IIPUBOJUTD K PA3HBIM 3aK/JII0YEHUSM. DTO POJHUT TEOPUIO IpadoB ¢

HATYPAJILHBIMA UCIUCACHAAME. 1O ¥Ke POJCTBO B OIPEIEJCHHON CTEIIeHH MO-

TBEPKJAAeT U NPUHIMI JOKA3aTe/IbCTBA 3aKOHOB. [IpoieMOHCTpIpyeM 3Ty 1po-
neypy Ha upumepe (puc. [4)).

(4 4) 7)

ObGocHOBaHME 3aKOHOB BCETIa HAMMHAETCsS] ¢ Pa3MeIleHns JTBOMHBIX pa3pe-
30B Ha IIyCTOM JINCTE yTBEpXKAeHU. B cilydae mpocToro moKa3aTebCTBa 3aKOHA
TOXKJIECTBA, JOCTATOYHO OJHON mapbl pa3pe3oB. Ha ciemytomem mare ocraercs
pasmectuTh A B 006s1acTh HedeTHOro Biaoxkenust (1 PI') u urepuposars ee BHYTpD

(2 TD).
OO

Puc. 4. IIpumep 3. 3akoH TOXKJIECTBA
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[Tpenyokennoro 0630opa (AeTaabHO € Teopueil MOXKHO MO3HAKOMHUTHCS B
|bobposa, 2018, [Pietarinen, 2005, Roberts, 1973, Zeman, 1964|) mocrarouno,
9TOOBI TTEPENTH K PACCMOTPEHNIO TTPODIeM, IIPeICTaBIeHHBIX BO BBemeHnn.

2. Aurebpa pa3pe3oB U IIEPBUYHBII 3HAK TEOPUU

Paccyxmast o MakcuMabHO TPO3PAYHON i PACIO3HABAHUS TaBTOJIOTUI
TEOPUN, HEBO3MOXKHO ODONTH CTOPOHOI BOIPOC: KAKOB MUHMMAJLHBIN HAOOD
3HAKOB, KOTOPBIH TTO3BOJIUJI ObI IOCTPOUTH MTOJTHOIEHHY O JIOTUIECKYIO TEOPUIO?!
Ora npobjeMa BarKHa He TOJLKO JJIsl JIOTMKU, HO U Jjs dpuiaocodpun. Burren-
IITEH MoaJepKuBasl: «Pelrenust jorndeckux mpobJieM JI0JKHBI OBITH IIPOCThI-
MM, TaK KaK OHHU YCTAHABJIMBAIOT cTaHgapT npoctorel» (Tp. 5.4541); a «kouu-
9eCTBO HEOOXOAUMBIX OCHOBHBIX OIIEPAIINii 3aBUCUT TOJHKO OT HAIIEro CIocoba
sanucn» (Tp. 5.474).

Anbda-rpadbl OTIMIHO CIIPABISAIOTCS € 33896l MUHUMAJIBHOCTH: WX MOK-
HO PacCMATPUBATL KaK aJiredpy, YHUKAJIbLHBIM JIOTUYECKUM 3HAKOM KOTOPOit
SIBJISIETCsI KDYTOBOIi Ml OBaJIbHBIN paspes (noapobuo cum. [Bellucci, Pietarinen,
2016]). B mpeabuyiymem pasjesie ObLIO MOKA3aHO, KAKUM 00OpPA30M IPaBHIIA
TpaHCOPMAIE COOTHOCSITCS C PaBHOCHIbHOCTSME ajrebpbl Byst. Ceitgac ke
cTouT 0OPATUTH BHUMAHIE Ha OCHOBAHHUE IPEJIAraeMOoro COocTaBeHns. Iro-
OBl yBUAECTH aredpy 3a AuarpaMMaMi, JTOCTATOYHO 3aMEHUTD PAa3Pe3bl Ha KPYT-
Jsible ckobku. K rTakoit 3amene npuberas, kcratu, u cam llupc. B pesyibrare
dopMyJIbl IPUOOPETAIOT TPUBBIYHBIN JIMHEHHBIN BU/I, IIPaBa, C UHONH CMBIC-
JIOBOII HArpy3KOil CKODOK: CKOOKM (PUKCHPYIOT OTHOIIEHHS OJHO3HAYHBIM 00-
pa3oM, 9TO IIOMOracT MCKJ/IIOYAaThb IIPUBBIYHbBIEC JId aﬂre6panquKHX IIOX0/10B
CUTYaIluN, KOTJa PACCTAHOBKA CKOOOK CIIOCOOHA M3MEHATH CMBICT (DOPMYJIBI.

Taxum obpazom, agbda-rpadbl He IPOCTO MPEBPAIIAIOTCS B ajrebpy, a
[PEeJJIAraloT MaKCHMAJbHO ITPOCTOI 110 HabOPY CBSI30K BapuUaHT Takoil ajred-
pel. Cornmacuo U. Aumenucy, B mHeomybamkoBannoii pabore «Bymnesa anrebpa
¢ eMHCTBeHHON KoHCcTaHTol» (MS 378) ITupc npe ok ajgrebpbl HE TOJIb-
k0 ¢ NOR-, vo u ¢ NAND-oneparopamu (mur. o [Bellucci, Pietarinen, 2016
cHOCKa 1|, B 011yGJIMKOBAHHBIX PaboOTax caMoro AHHEJNCA HOITBEPKIEHHIEe STO-
My HaiiTH He yJaJioCh, CTaTbs yTepsiHa). K BO3MOXKHOCTH TOCTPOEHUSI TEOPHH
¢ omHUM oreparopoM [Tupc npuxoauT uepes «CBsI3Ky BKJroueHus» (copula of
inclusion), KoTOpasi MOSABIAETCS B €ro ajrebpe JIOTUKU. DTy CBA3KY uocod
paccMaTpUBaeT KakK MPUMHUTUBHBIA U (DYHKIIMOHAJIBHO TOJIHBIN orepaTop. O-
Hako B ajbda-rpadax oH JAeaeT elne OAWH IIar BIIeped: pa3pe3bl WA CKOOKHI
ONPEIENIAIOT U (PYHKIMIO UCTUHHOCTHON ONEHKYN (POPMYJIBI, U €€ BUJI, BHITIOTHSIS
TeM CaMBIM POJIb U JIOTUYIECKHUX, U TEXHUIECKUX 3HAKOB.
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O6e pyHKIME B paMKax OJHOIO 3HAaKa yIAeTCsl COBMECTUTH OJIaroaapsi Jiu-
CTY YTBEPXKIEHUil, KOTOPBIA U 3a1aeT MOPSII0K PACIIOIOXKEHHSI pa3pe3oB. Kcin
IIONTH ele JJajbIle, TO MOXKHO YBHUJIECTh, YTO W3 JIMCTA YTBEPXKIACHUN «BBIpAC-
TaeTy U caM paspes. Paspes mpezicrasiisier coboii BBIPOXKIECHHYIO NMILIAKAIIIO.
MO)KGT IIOKa3aThbCsd CTPaHHBIM, HO MMEHHO UMIIJINKaIld, a He OTPpUIlaHue MJIN
KOH'BIOHKIIUSI, KOTOPBIE 10 CYTH U 3a1aI0T HHTEPIIPETAINIO aJibda-IrpadoB, OKa-
3bIBAETCs IIEPBUYHON MM MAKCUMAaJbHO aHAJMTUYECKON omnepanueii. OaHako
TeM caMbIM [Iupc moaTBep:KmaeT ee ogHy moraaky Burrenmreitna: « V7, “A”
n T.J. HE ABJIAIOTCA OTHOIIEHUAMMW B CMBIC/IE€ IIPaBOTO U JIEBOI'O. <...> OHH
He SIBJISIIOTCS “TEePBUYHBIMEI 3HAKAMHU U He 0003HAYAIOT HUKAKUX OTHOIIEHMI»
(Tp. 5.42). TlepBuuHOCTh UMIJIMKAIINA yKa3bIBaeT Ha (DYHJIAMEHTAJIBHYIO POJIb
JIOPUYECKOrO CJAEJOBAHMSI, TAK KAK MMEHHO OHA OTPAarKaeT €ro OCHOBHLIE CBOi-
CTBa — AHTUCHUMMETPUYHOCTD U TPAH3UTUBHOCTb.

[Tupc poBosbHO pano (yxke B 1880 rojy) oTKasbiBaeTCst OT paBeHCTBa Byiist B
IIOJIB3Y UMIIJINKalIUU, TaK KaK IIOCJIeIHAA 110 cBoell Opupo/ie IIpouie paBeHCTBa.
B 9T ona BBIMISIINT Kak 3aBUTOK, KOTOPBII COCTOUT U3 ABYX PAa3pe30B, OIUH U3
KOTODPBIX Pa3MEeIAeTcsd BHYTPU APYTIOro, WK YK€ OJHOIO HEIPEPBIBHOIO Pa3pe-
3a, IPEJICTABIEHHOTO B BH/IE BHIBEPHYTOI BOCBMEDKH (IIEPBBIil 1 BTOPOii Tpadbl
HA PHUC. |5| COOTBETCTBEHHO). AHTEIEICHT Pa3MeIaeTCsi BO BHEIIIHEM OT/ICJICHUN,
a KOHCEKBEHT — BO BHYTPEHHEM. HOHBJIGHI/IG JKe caMont JAuarpaMMbl Ha JIICTE
HE CJIO?KHO ODOCHOBATH IIPABUJIOM BBEJIEHUs JIBOHOIO pa3pesa, KOTOPOe, CTOUT
3aME€THUTb, B TeOpHUn HI/IpCa ABJIAeTCdA JOIIOJITHUTE/IbHDBIM.

A (B CE>

Puc. 5. Ummmkariust
Paspes, ykaseiBaer Ilupc, nosisistercs:

... BCJIEJACTBUE OOJIBIIOTO KOJIMYIECTBA, CJIyIaeB, KOrjaa HeOOXOTUMO
BBIPA3UTh yTBepKaeHne «Ecmm X mcTwHHO, TO KayK/I0e yTBepXKIe-
HUE UCTUHHO». <...> BO3MOXKHO, KaXKIbIl I€/JTOBEK ITPOXOIUT e~
pe3 TakyIo CTyleHb HHTEJIJIEKTa, KOTOpas MOXKeT ObITh Ha3BaHa CO-
CTOSTHUEM PaICKOM JIOTMKHU, KOIJa UMEET MECTO pacCyzKJeHue, HO
HU B YTBEPXKJIEHUAX, HU B BBIBOJAX HE OCO3HAECTCH U/l JIO?KHOCTH.
OHaKO BCKOpE OOHAPYKMBAETCSI, UTO HE KAXKJI0€ YTBEPXKICHNE HC-
TUHHO. V] KaK TOJIBKO 9TO IPOUCXOJUT, €CJIH KTO-TO 3aMeYaeT, UTO
[IPU UCTUHHOCTH OIPEJEJICHHON BENd UCTUHHBIM ObLIO ObI U KaXK-
JI0€ YTBEpXKJIeHNe, OH MOMEHTAJbHO OTBEPTraeT aHTEINEIeHT, KOTO-
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poiil Beser K abeypaHoMy KoHcekBentTy [Pietarinen, 2015, p. 920,
R 669]3.

YrobbI rpadudeckn mokasarb abCypaAHOCTh KOHCEKBeHTa, [Inpc BBOAUT 110-
usitue ncesgorpada (puc. [6): ciutomHoil paspes, He JOIyCKAIOMMI HUKAKHX
pasMerriennii BHyTpH cebst (TepeiaeT ueio TOKEeCTBEHHOI JI0KHOCTN ).

Puc. 6. IlceBmorpad

Kak TOJIbKO MOSIBJIAETCS OLLYIIEHHE, YTO «HE KayKJ0e YTBEPKICHIe NCTHH-
HO», rpad, npecraBIeH bl Ha puc. [B npeBpamaeTcs B 1epBbLil 3aBUTOK puc.
Buyrpennsis 4acTh 3aBUTKA 3aTEHSAETCH, JEMOHCTPUPYS OTCYTCTBUE MECTa ISt
JIOTIOJTHUTEJIHHOTO 3aKJIIOUEHUS: «€CIM A MCTHHHO, MCTUHHO M KarKJI0€ BbICKa-
3pIBanue». [locTenenno neesaorpad yMEHbIIAETCA B pa3Mepax | IPEBPAIaeTCst
B paszpes (nociejitsisi cxeMa Ha puc. [7)).

Puc. 7. BosaukHOBeHUE pas3pesa

OuesuHo, uTo Jytsi [Tupca «orpunanue onpeiessiercsi B TEPMUHAX UMILIA-
Kanuu (Kak MMIUIMKAIus Toro, 9To JioxkHo)» |Bellucci, Pietarinen, 2016|. Au-
rebpanvyecKu 3T0 MOXKHO [IPEJICTABUTh cieytommM obpasom:(A — L). Vmiu-
Kallys JaeT POXK/ICHHUE IPYTUM CBSI3KAM: [IOJIyYHB OTPHUIAHIE, HECIIOXKHO Yepes3
M3BECTHBIE 9KBUBAJIEHTHOCTH 33/[aTh KOHBIOHKI[MIO W JIBOHCTBEHHYIO el orle-
panuio Ju3boHKIME. OHAKO 9TOT MIPONECC OJHOHAIPABJIEHHDbIH. MHOXKecTBO
CBSI30K HEJIb3sl CBECTH K MMJIIHMKAIUH. JTO COIVIACYETCsI KaK C IIPUBBIYHBIM
[OHMMAHMEM JIOTHYECKOTO CJICJIOBAHMS NI PYKOBOJSIIErO IPHHIIAINA, TAK U
C 9BOJIIOIMOHHBIM IIPUHIAIIOM, KOTODBI JIEKUT B OCHOBAHUH IIPOIEYDHI I10-
poxkieHnst Heranuu. ITokaspiBast 9BOJIONMIO pa3pesa (Heralun), BOSHUKAIOIIETO
B IPOIECCE PACCYXKJICHHS, «pafiCKasi IMIUIMKAIMs> NIM NMILIHKAnus 6e3 or-
PUIAHUST BBIXOJUT 3a IIPeJIeJibl IPOIO3UIMOHAIBHON JIOrUKHU. Bripouem, Bopoc
060CHOBasT TAKON MMILUIMKAIMHA — OT/IeJIbHAsT HCTOPHUs, KOTOPAsi SIBHO BBIXOINT
3a 3314l HACTOSIIEN CTaThbU.

3PaGora mpexacrasisier coboit pyKomuch Ilupca, KOTOPYIO IpeaBapsieT KPATKOe BBEICHIE
A.-B. IIuerapunena. Ckopeii Bcero Takum criocoboMm ITuerapunen o6xomaut crporue mpaBuiia
KypHaJia B OTHOIIEHUU ITyOJUKAIIMH CTapbIX paboT.
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3. TI'padbl u TOXKaAECTBEHHO UCTUHHBbIE (POPMYJILI

NmMnmkaTrBHAST [rarpaMMa [I03BOJISIET IOHSITh IPUHIIAIT YCMOTPEHUST TaB-
TOJIOTHIA: JIIOOOH JIOrMYECKHUil 3aKOH MOXKET OBIThL IPEICTAaBJIeH KaK JUArPaM-
MaTHu4deCKad UMIIJINKallugd aHTelneJeHT 1 KOHCEKBCHT KOTOpOfI cozmepzKaT OJUH
u ToT ke noarpad. ApyruMu ciioBaMu, TaBTOJOIMH COOTBETCTBYET rpad, Jio-
0ot u3 moarpadoB KOTOPOro Pa3MeITaeTcss OJHOBPEMEHHO B Y€THON U HEUETHOI
00J1aCTSIX OJHOIO THE3a Paspe3oB. VICKIIIoueHneM, MoXKaJIyidl, MOXKET CTaTh Oa-
30Basi TABTOJIOTUsT — JIUCT yTBep:KaeHuil. Ho u B aTOM citydae, eciiu moTpebyer-
Cs1, HECJIOYKHO IIPEICTABUTDH Ha HEM UMILIMKATUBHYIO IUAIPaMMYy, [IOCTPOEHHYIO
1o npasuiy (3) pasmerneHus JBOHHOrO pa3pesa (IPUCYTCTBUE STUX PA3PE30B
HIYEro HE MEHSET).

Puc. 8. IIpumeps! Tasrosoruii (a), (6)

Paccmorpum gBa npuvepa (puc. [8). Ha nepsoii aumarpavme B verTHoii n
HEYETHOU 00s1acTsaX HaxouTcs moarpad A, a Ha BTOpoit — noarpadser A u B.
Hunarpammet (a) u (6) COOTBETCTBYIOT 3aKOHAM HCK/IIOYEHHsI KOHDIOHKIMH (8)
u koHTpanozunuu (9).

((ANB) = A) (8)

(A— B) = (B — A) 9)

SHILOHOPGTI/I‘IGCKOG opodTeHue guarpaMm JaeT KOHbIOHKTUBHBIE (bOpMyJIbI,
TJIaBHBIM 3HAKOM B KOTOPBIX fABJIACTCA BHEIIHEE OTPUIlaHUE.

(ANBAA) (10)

((ANB)A (AN B) (11)

r.[OHHTHO7 Y9TO IIpuUBEICHHBbIC NMIIJINKATUBHBIEC 1 KOHBIOHKTHUBHBLIC CbOpMy-
JIBI ITOITIaPHO 3KBUBAJIEHTHBI, XOTd KOHBIOHKTUBHLIE (bOpMy.HbI, HEJIb34d HE IIPpUu-
3HaTh, B OOJIbIIIEH CTeIIeHI JAEMOHCTPUPYIOT CBOIO TO2KAECTBEHHYIO NCTUHHOCTD.
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B nannom ciyvae pedb, KOHEYHO, UJIeT 00 HHTYUTHUBHOM BOCIIPUATUU UCTUHHO-
ctu uaTepuperaropom. Cama 1mo cebe UCTUHHOCTH rpada oT crnocoba ero mpo-
YTEHUs] U3MEHUTHLCA He MOXKET. 3Hasl 3aKOH HEIPOTHBOPEYHsi, B I'padax MOXK-
HO YBHUJIETH TABTOJIOTUU. IDTOT (PAKT IOATBEPXKIAET, UTO U ajrebpamdecKue
dOPMYJIBI CTOUT PACCMATPUBATEH KAK 3HAKU-UKOHDI, IIPAB/Ia, MEHEe HaIJISIHbIE
(MKOHUYHBIE).

Yr00bI creaTh TOXKIECTBEHHYIO UCTUHHOCTD ele 00/iee O9eBUIHON, CTOUT
BOCIIOJIB30BaTbCS METOJIOM ITPUBE/IEHUS K KOHBIOHKTUBHOM HOPMaJIbHO hopme
(KH®), Tak kak «Jjisi Toro, 9robbl hopMysia aaredbpbl JOrukun A Oblia TOXK-
JEeCTBEHHO MCTUHHA, HEOOXOIMMO M JOCTATOYHO, YTOOBI JIIOOAsT d/IeMEeHTapHAS
nu3bionknns, sxogsinas B KH® A, comepzkasia Obl IepeMEHHYIO U €€ OTpHUIla-
aue» [Jluxrapuukos, 1999, c. 36]. Ecin B nepsom ciryuae ((puc. [8) rocrarodno

npuvennts 3akon (A A B) — (AV B) (12), 1o Bo Bropom (puc. [86) K Hemy 10-
OaBJISIIOTCST CBOCTBA KOMMYTATHBHOCTH JAU3BIOHKINK U €€ JIUCTPUOY THBHOCTH
OTHOCHTEJILHO KOHBIOHKINH (13-14).

(ANBAA) < (AV BV A) (12)

((ANB)AN(AANB) < (ANB)V(AADB)) < (AANB)V (AV B) (13)

(AVB)V(AANB)+ (AVBVA)A(AV BV B) (14)

Ilepen HaMu TABTOJIOTHMH.

Pasmemenne nonrpacda B 06aCTH YETHOTO U HEYETHOT'O BJIOXKEHUN SIBJIsI-
€TCsl JOCTATOYHBIM YCJOBUEM JIJIsi TOTO, YTOOBI Ipad COOTBETCTBOBAJ TOXKJIE-
CTBeHHO UCTUHHOI (hopmysie. OHAKO TIPU 3TOM HEOOXOIUMO, 9TOObI moarpad
pasMeraicsi B paMKax OJHOrO rHe3la paspe3oB. ChopMysmpyeM 3TO TPABUIIO
B BUJIE OIPE/Ie/ICHUSI.

Onpenenenne 6. ['pad orparkaer TaBTOJIOIMIO TOrJA U TOJBKO TOIA, KOLIA
B KasKJOM TI'HE3Je Paspe3oB KaKoi-imbo ero moarpad pasMelaeTcs OIHOBpe-
MEHHO B O6JIaCT5{X YeTHOI'0 U HEeYEeTHOI'0 BJIOXKEHUI.

OBOCHOBAHHOCTD JIAHHOTO OIPEJIEJICHUS BBITEKAET U3 OIpEJeIeHIs IHE3/Ia
paspesos (5) u npasui Tpancdopmanun. Kpome 31oro, Mo:KHO BOCIIOIB30BATh-
Cs1 U IPABUJIAMHU AJIT€OPBI JIOTUKH, KAaK 9TO JI€JIAJI0CH BBIIIE. JHJIONOPETHIECKUN
ciocob npouTenust ajbda-rpadoB MO3BOJISET MOIy9aTh KOHBIOHKTHUBHBIE (hOP-
MyJIBl C OTPHUIAHUAMU. ECIU IJIaBHBIM 3HAKOM I0/I00HOM (OPMYJIbI SABJISAETCH
OTPHUIAHUE, 8 KAKas-JIn00 n3 ee moaMOpMysI OJITHOBPEMEHHO BXOIUT B (DOPMYILY
CO 3HAKOM OTPHIIAHWS W 0e3 Hero, To Imepes aHMH TaBTOJIOTHS. TaBTosoruneit
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Oymer u coorBercTByIomuii eit rpad. Ho nmenno sro ycioBue u GymaeT BBIIOJI-
HSATBCS, €CJIU B paMKax IIPOU3BOJIBHOTO THE3/A PA3PE30B KAKOW-/Inbo moarpad
OyJeT BXOIUTH B YTBEPIAUTEIBHYIO M OTPUIIATEIBHYIO 00JIACTH: P HHTEPIIpe-
Taruu rpada MbI IOy YUM YTBEPXKIEHIE U OTPUIIAHUE OJIHOTO U TOI'0 2Ke rpada,
TO €CTh IPOTUBOpEUNE, KOTOPOe OYIeT 3alperiaTh BHEITHUN paspes.

Takum 00pa30oM, NKOHUIHOCTH T'PadOB OKA3LIBAETCS KO3BIPEM, KOTOPOTO
HET B IPUBBIYHBIX OyJsieBoil ajirebpe u JIOruKe BbicKa3biBaHuil. OHa M03BOJIS-
eT yCMaTPUBATh TABTOJIOTUU, UTO, BO3MOYXKHO, JlaKe B OOJIBIIIEH CTEIEeHU COOT-
BETCTBYeT pasMmbliniieHusiM Burrenmireitna. g onenku rpada 3a HUM CTOUT
POCTO TOHADIOIATL. [IpuBBIUHBIE 2Ke 11T aJIredphl JIOTUKU [Tpeodpa30oBaHUs
WA TOCTPOeHNe TabJINI, UCTUHHOCTU OKA3bIBAIOTCS U3JIUITHUMU.

Aubda-rpadbl MO3BOJAIOT CHOPMYJIUPOBATL U KPUTEPUH [JIsi IPOBEPKH
TOXKJIECTBEHHO JIOXKHBIX, & TAKXKE JIOTUIECKHU HEJIeTEePMUHUPOBAHHBIX (DOPMYIIL.
@opmysiaM epBOrO THUIA OYIYT COOTBETCTBOBATL I'paddbl, COMEPIKAIINE TIOI-
rpad B 4eTHOI U HEYETHOI 00/IaCTIX, HO HE OKPYKEHHBIE 00IIuM paspe3om. Bee
ocTaJibHbIE TPadbl OKAXKYTCH B KATETOPUU JIOTUYECKU HEJIETEPMUHUPOBAHHBIX.

4. 3akJiroueHue

Paznen anbda Teopun DI mssiiHo oTBedaer Ha BoOIpPoC BurreHmreiina
0 TABTOJIOTUSIX: 9TOOBI ONPEIE/]NTb, COOTBETCTBYET JIU I'pad TOXKIECTBEHHO-
UCTUHHON dopMysie wiu HeT, TpedyeTcsd Juiib HabJoIeHne. Takoil TpuBUaIb-
HBIH CITOCOO O0OBSICHSAETCHA HE TOJBKO JUATPAMMATUIHOCTHIO, HO U TE€M, UTO IIe-
peJl HaMU TeOpHst ¢ MUHUMAJIBHBIM HAOOPOM JIOTHIECKUX CBsI30K. DakTuieckn
€/IMHCTBEHHBIM 3HAKOM OKA3BIBAETCS pa3pe3, KOTOPBIi, B CBOIO OYEpPEe/Ib, SIBJISA-
€TCs BBIPOXKJIEHHON MUMILJIMKAIIUEN.

Brosie 1pejickaszyemo, 9To IpeJjIozKeHHbIH aJroput™ (B 1eJ10M) Iepecraer
paborarh Ha ypoBHe Oera-rpadoB, KOTOPBIE IO I€IYKTUBHBIM BO3MOKHOCTSIM
[IPUMEPHO COOTBETCTBYIOT JIOIHMKE IIPEIUKATOB IIEPBOT0 MOPSAIKA C PABEHCTBOM.
B cucreme 1osiBIsIIOTCsI JIMHAK TOXKecTBa (mocsennue nsa rpada Ha puc. |1)),
KOTOPBIE CIIOCOOHBI BETBUTBLCSI M IIEPECEKATHCsI, & 9TO €CTECTBEHHBIM 00Pa3oM
3aTpyJHSIET UX aHa 3. MakKcuMabHO HAIJISIHOE TIOATBEP:K/IeHNe MOYKHO I10-
JIVIUTD, IIPEBPATUB UCXOAHYIO IJIOCKOCTb B TPEXMEpPHOE HMPOCTpPaHCTBO. IIpo-
nenypa Tpancdopmalus rpadoB B TaKOM ClIydae JOJKHA OyIeT KOppeIumpo-
BATHCs C IPUHIMIAME TOIOJIOTUH (BOIPOCHI TOMOJIOTHH TPpad OB paccMaTpUBaeT
|[Kauffman, 2001]): rpadsr ¢ o/jtHAKOBBIMI NCTHHHOCTHBIME OIIEHKAMHI B TPEX-
MEpPHOM IPOCTPAHCTBE OYIyT BBITVISACTH onuHakoBO. Ha ypoBue Gera-rpadon
9TO HEBO3MOYKHO: JIMHUU TOXKIECTBA JIUIIAT HAC BO3MOXKHOCTU CBOOOJIHO KPY-
TUTH Tpad B MPOCTPAHCTBE, TAK KAK JJIT HUX OKA3BIBACTCSA BAYKEH MOPSIIOK UX
pacnoJioxkenns n nepecedenusi. Cerommst HaJ 9Toil mpobieMoit paboraer Ilne-
TapUHEH.
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Juarpammarndeckast Teopust Ilupca He coBepIIaeT JIOTHIeCKON PEBOJIIOIHAN
B Bompoce paspenmmoctu. OIHAKO BKyIIe ¢ njesMu BurreHmreiina ona 1mo3Bo-
JISIET 38y MAThCsI HaJl IPEJIMETOM JIOTUKH, €€ OCHOBHBIMU ITOHATUSIMY 1 OIIEHUTH
CTeIeHb CAaMOOBITHOCTH STOM JNCIIUIIIMHBL: 9eM JIOTHKa OTJIMIAeTCsl OT MaTeMa-
TUKHU, B YeM €€ IPEUMYIIECTBO IIePej] COOTBETCTBYIONMMY JTMHIBUCTUIECKUMU
rcc/eloBanusiMu. Bolpoc caMoonpe/iesieHnst CTAaHOBUTCS JIJIst JIOTHKH TeM aK-
TyaJbHee, UTO B IIOCJIeJHUE JECSTUIeTUS C IPUBBIYHBIX IO3UIUI €€ BBITECHSIIOT
HE TOJIBKO MaTeMATHIeCKHe WM JUHIBUCTHYECKHE IITYUU, HO U OypHO pas-
BUBAIOIINECs] KOTHUTUBHbBIE TEOPUH, 33/IAlOIe BEKTOP Pa3BUTHs HayK, C KO-
TOPBIMU JIOPMKA TPAJUIMOHHO UMeeT TecHble cBsizu (dusocodust, comnpoorus,
IICUXOJIOTHSI U T.IL.).
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Abstract: The paper shows how the first part of Peirce’s Existential Graphs theory answers
Wittgenstein’s question: “how must a system of signs be constituted in order to make every
tautology recognizable as such in one and the same way?” Existential Graphs theory or
Graphs theory is a diagrammatical system. Its basic unit is a graph or diagram that reminds
Euler’s diagrams. The first part of the theory, which is alpha, corresponds, approximately, to
classical propositional logic. The theory provides graphic or iconic syntax. So, it is clear why
Wittgenstein’s problem is also solved in an iconic way. Graphs let observe tautologies. No
transformations are required to identify a formula type. The possibility to observe tautologies
is due to not only the diagrammatical syntax peculiarities but also its minimalism. The cut
(it is the boundary of a diagram) is the only sign of the alpha-graphs. It plays both technical
and logical functions. The theory is even more concise than approaches with NAND or
NOR operators. In light of the talk about tautologies, the paper concerns the problem of
cut evolution. The cut is treated as negation, but it is a generated implication. Thus,
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Awnnoranus: Crarbs IPOJOKAET UCCIEIOBAHUE TAPAJEUTMbI, WU PACCYKICHUA HA OCHO-
BaHUM [IpuMepa. DTO paccyKJeHue aHagusupyercs ApucroreseMm B «llepBoit Anasmrukes,
¥ B PUTOPUIECKOM KJTIOUE PACCMATPUBAETCS KaK OIWH U3 CIOCOoOOB ybexmenust — B «Pu-
TOpUKe». B IpeabIayIux cTaTbaX aKIEHT OBbLI C/IeJIaH HA KOTHUTHUBHO-IIIICTEMOIOTTIECKOM
XapaKTEePHUCTUKE COOTBETCTBYIOIIEH IIO3HABATENbHOU NPOIEAyPHI, B JaHHOH paboTe B IeH-
Tpe€ BHUMaHUA OKA3BIBAIOTCHA JIOTUYECKHE XaPaKTEPUCTUKU IIapaJdeUurMbl. B IIepBOM pa3Je-
Jie aHAJU3UPYIOTCs COOTBETCTBYIOMME (bparMeHThl TeKCTa ApPHUCTOTENss W JAeTCd KPaTKOoe
W3JI02KE€HNE€ KOTHUTUBHO-(PEHOMEHOJIOINYECKOI0 aHAJIN3a I1apaIeUrMbl, YCTAHABJIMBAETCH ee
CBSI3b C aHAJIOTU3UPYIOIEi anmneprennueii (anmpesenranueit) yccepasa. B cremyiomenm pas-
JieJie BBISIBJISIETCS JIOTHYecKast hopMa PacCykKJIeHUs Ha OCHOBAHUM IPUMEPA, IMOKA3LIBAETCH
€ro HEeCBOAUMOCTb K JPYIHM THIIAM IIPABIONOJOOHBIX (HeIeyKTUBHBIX) PACCYKIeHUM, Ta-
KUM Kak 00oO0ImaroIas WHAYKIWS, aHAJOTHs U abaykimsi. Ha 5TOM OCHOBAHWU BBIIBUTAET-
Csl TIPEIIIOJIOXKEHHE O TOM, UTO IPAJAEUrMa IPeJICTABISIET CO0OM OCOOBIN CaMOCTOSTETbHBII
BHJ, IIPABJIONONIOOHBIX DACCyKJeHUil. B 3aKJ/II0YNTE]bHON YacTU CTaThbU DPACCMATPUBAETCS
POJIb TTApaIEUTMBbI U JIEZKAINEH B €6 OCHOBE KOTHUTUBHOM TPOIEAYPHI B JIOTHKO-(DUITOCODCKIX
B3msgax Apucroressi. Ocoboe BHUMAHUE YEJISETCsS COOTBETCTBYIONIEH KOIHUTUBHOM IIPOIie-
Jype IO3HaHUsI IePBOHAYAJ, OIMChIBaeMoil ApucroresieM Bo «Bropoit Anasmmrukes.

KiroueBbie cJjioBa: mapajieurma, IpaBoONoo0HBIE PACCYKICHUS, APUCTOTEIb, YHUBEP-
caJIbHble KOTHUTUBHBIE MEXaHU3MBbI PACCyKICeHUIt

s umrupoBanusi: 3atiyesa H.B. Saraaka mapagenrmer // Jlornveckne nccnemoBanus /
Logical Investigations. 2019. T. 25. Ne 1. C. 37-51. DOI: 10.21146/2074-1472-2019-25-1-37-51

BBeaenune

Crporo rosopsi, ¢ napajgenrmoit (paradeigma) Kak 0coboro pojga puTOpHU-
YeCKUM DaCCyzKJCHUeM U JieyKallleil B ero OCHOBe KOIHUTHBHOI IIPOIEIypOit
CBsI3aHa HE OJIHA, & CPa3y HECKOJIBKO 3araloK. AprcToTe b 06pAIaeTcs K 9TO-
My PacCyKJICHUIO0 HECKOJIBKO Pa3, Hanbosiee N3BeCTHbIe (hPArMEHTHI COJEPIKAT-
cst B «Puropuke» n «Ilepsoit Anasmruke» (cum. |[Apucroresn, 1978]). B «Pu-
ropuke» |Apucroresb, 2005 paccyKieHne Ha OCHOBAHWM IpUMepa (U3BECT-
HOe TaKyKe KaK <«IIPUMEDP», <«IlapaJljieIJbHOE PACCYKJeHHe» U <«IapajenrMay,

(© Baiinesa H.B.
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paradeigma) BbIIeIsIeTCSI B KAIECTBE OJHOTO U3 JIBYX CIIOCOOOB yOeXKICHNs Ha-
PsiJIy ¢ PUTOPUIECKUM CUILIOrH3MOM (duTHMeMOi) |Apucroresnb, 2005, 1356b5].
B cBs13m ¢ 3TMM BO3HMKaeT MEPBBIT BOIIPOC M, COOTBETCTBEHHO, IepBasi 3ara-
JOYHAsT XapaKTePUCTUKA IapaIenTMbl: 9TO JIe/IaeT paccyKIeHne Ha OCHOBAHUN
ImpuMepa HaCTOJBKO y6e;LI/ITe.HlBHbH\/I7 9TO 3aCTaBJIAET ApI/ICTOTe.HH IIpuiaBaTb
eMy B IIpollecce apryMeHTallud He MeHbIlee 3HadeHue, deM cuutoru3my?! Cire-
AYIOIIUYA BOIPOC HEIOCPEJICTBEHHO CBA3aH C IEPBBIM: KaKyIO POJIb UI'DAET pac-
Cy’KJIeHre Ha OCHOBAHUH IIPUMEPa U COOTBETCTBYIONIAsI KOTHUTHBHAS OII€PAITST
B JIOTUKO-pmtocodckoit Teopun Apucroresisi? Hakorer, 1To e mpejicraBiisier
coboit mapajgenrma kKak paccyxkiaenne? Kakosa ee jiormdeckasi ¢popma, Kakoe
MECTO CJIeJIyeT eii OTBECTU B COBPEMEHHON KJIACCU(DUKAIINN PACCY K ICHUH !

JlamHas cTaThs IPOJIOJIXKAET MOU MCC/IEOBAHMS MTOCIEIHAX JIeT. B mpebi-
Aymux paborax s CTpeMUIach B IEPBYIO odepeib JaTh OTBET Ha IEPBLIA 3
IIOCTaBJIEHHBIX BOIIPOCOB. STI/I Pa3MbBIIIJIEHUA IIPpUBEJIN MEHA K YCMOTPEHUIO
OIIPEJEJIEHHOIO0 COOTBETCTBHUSI MEXKJIy KOIHUTHBHOI IIPOIEIypoOii, JexKaleir B
OCHOBE TapaJeUrMaTUIECKOTO PACCYK/ICHNS, U AaHAJOTU3UPYIOIIEH aImepIier-
mueit (ammpesenrarueii) D. ['yecepast. [ocrarouno moapobro obocHoBaHME STO-
I'0 COOTBETCTBUs IIpUBOAUTCs B pabore [3aitiesa, 2018|. B nacrosiuieit crarbe st
xoTesa Obl boJiee MOAPOOHO PACCMOTPETH MAPAIEUTMY C JJOTMIECKON TOUKN 3pe-
HUSI ¥ B ONIPEJIEJIEHHON CTEIIeHN KOCHYThCS €€ POJIN JJIsT JIOTUKO-(buaocodckoit
KOHIIENIINKU APHUCTOTEISI B IEJIOM.

Crpykrypa paborsl TakoBa. B ciemyromem naparpade s MpUBELY Xapak-
TEPUCTUKY MMapaJenrMbl AprucroresieM U KpaTKo, JJIsl IPUIAHUST CTATHE CaMO-
JOCTaATOYHOCTH, OXapaKTePHU3yI0 KOTHUTUBHBIE OCHOBAHUSI 9TOI0 PACCY K ICHHSI.
Bo Bropom maparpade Oyer mnpeiokeHa PeKOHCTPYKITUST TapaeurMbl 1 PAC-
CMOTPEH BOIIPOC O THUIIE 3TOIO PACCYyXKIeHHUsl. B 3aKII0YMTENIbHON dacTh Oy-
JeT TPEAIPUHITA MOIBITKA O0003HAYUTH Ty POJib, KOTOPYIO OTBOJUT Iapae-
urMe ApHcToresb B CBOMX CHUJIJIOTUCTUYECKUX IMOCTPOEHUAX M OoJjiee IMIMPOKOi
JIOTUKO-PUITOCOMDCKON KOHITEIIITIHN.

1. Ilapageurma Apucrorens u anmnpe3eHtalus I'yccepiis

Paccyxenue Ha ocHOBaHNM pUMeEPaA, KAK ObLIO OTMEYEHO BBIIIE, PACCMAT-
puBaercst Apucroresiem B «Putopuke» Kak crocob yoexxmenusi, a B «llepsoii
AnanmuTukes — B KOHTEKCTE CUJTIOTUCTUIECKUX paccykaennit. B mpuniume co-
OTBETCTBYIOIIHE (pparMeHThl TEKCTyaJbHO OYeHb Ojin3ku, HO B «lleppoit Ana-
JINTUKE» W3JIOKEHUE 4yTh OoJiee TOJIPOOHOE U sICHOE, MOITOMY Jlajiee s Ipe-
UMYIIECTBEHHO OYIy ONMMUpaThCcsd HA ITOT TEKCT. HemocpencTBeHHO mapajenrme
nocssitiena 24 riasa 2 kauru «Ileppoii Anasmruku» |Apucroresns, 1978, ITep-
Basi anajuruka, 11, 24, 68b38 — 69a19].
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CormacuHo ApuCTOTEN0, «ITPUMEP TPUBOIUTCS, KOT/IA JTOKA3bIBAECTCS, UITO
[GosbIumii| kpaiinuii TepMuH TPUCYII CpeiHEMY Yepe3 mojobue Tperbemy. [Ipu
9TOM JIOJI2KHO OBITH M3BECTHO, 9TO CPEIHHUN TEPMUH IIPUCYII] TPEThEeMy, & I1ep-
BbIii — TOMY, 4TO TOI00HO TpeTbemy» |Apucrorenn, 1978, Tlepsast anasuruka,
I1, 24, 68b40|. dasee BBOmSITCS OGO3HAUEHNUSI, U B IIEJIOM CJiejlyst Apucroresto,
MO3BOJIIO cebe it yJ00CTBa BOCHPUSTUS €0 UJEH HCIO0JIb30BATbh CTPOYHBIE
OYKBBI JJIsi 0003HAUEHNST eUHUIHBIX TepMUHOB. [lycTth A obo3HAUYAET «3710%,
b — «maumnarh BoiiHy ¢ cocemsiMuy, b — «BoiiHa aduHsH ¢ puBaHmaMuy, d —
«BoitHa puBanIeB ¢ dokelinmamuy. «VTak, ecju Mbl XOTUM JI0KA3aTh, YTO BECTU
BOIHY ¢ (pUBaHIAME €CTh 3JI0, TO HY2KHO IIPUHSATDH, YTO BECTU BOWHY C COCEIs-
ME ecTb 3710. Ho 910 craHOBHTCS yOeAUTEJbHBIM U3 |[HAOJIOCHNSI| T0Z00HBIX
cydaeB, HAIPUMEp U3 TOT0, 4To jjist (puBanileB BoiiHa ¢ (okeiiiaMu ecTb 3J10.
N rax kak BOIHA C COCEISIMU €CTh 3J10, & BOWHA ¢ (PUBAHIIAMU €CTh BOIHA C
COCEJIIMU, TO OYEBUTHO, UTO BECTH BOWHY ¢ (pWBAHIAMHU €CTh 3j10. llosTomy
ouyeBuHO, 9T0 B mpucyme b u d (ubo u To, M JApyroe ecTb BejeHUE BOWHBI
¢ cocensivn). Takke oueBuiHO, uTo A 1pucyme d (ubo dusaniam BoiiHa ¢
doxkeiinamu He npuHeca 106pa); a uro A mpucyme b — sro Gyjer jokazaHo
gepe3 d» |Apucroresnn, 1978 Ileppas ananmuruka, 11, 24, 69a5-10].

[IpenBapuTe/bHblil aHaAIN3 IPUBEIEHHOrO (pparMeHTa I03BOJIsSeT BLIABUTD
cienyromiee. Bo-TiepBhIX, mapajenrMa Ioapa3dyMeBaeT 0OOCHOBaHUE OOJIBITICH
[OCBUIKA CHJITIOTU3Ma. BO-BTODBIX, JesiaeTcst 9T0 depe3 nopobue AByX (uiu 60-
.Hee) CJIydaeB. B IpUBEICHHOM IIpUMEPE TAaKOBbBIMHU CJIydadMU ABJIAIOTCA IB€
Boitabl — adunsan ¢ dusannamu (b) u dusannes ¢ dokeitmamu (d). Kpome
TOrOo, JIjisi 0O0CHOBaHMs O0IIEro BbICKa3biBaHusl (GOJIBINIET TIOCHLIKH TTOC/IE/LY 0
mero cuiiorn3ma) «BoiiHa ¢ dbuBaHIAME €CTh 3/10» HCIOJIB3YETCs eIl OJHA
[IOCBLIKA — eIMHUIHOe yTBepxKiuenue «Boiina dupannes ¢ QoxeidnamMu ecTb
3510» (d ectb A). Takum 06pa30M, UCHOJIB30BAHNE PACCYIKJIEHUST HA OCHOBAHUU
IpUMepa IPeAIoaraeT JIBa dTala — IIPOCTO KaTeropudecKUil CHUJIJIOTH3M U
[IPE/IIIECTBYIONIEE EMY PACCYKIeHNE Ha OCHOBAHUU OO0, YCIOBUMCS UMEH-
HO IIOCJIE/IHEE PACCYXKJIEHNEe HA3LIBATL [IapaleurMoii B y3KOM CMBICIIE.

Janee Apucroresb OCTAaHAB/IMBACTCS Ha, CHEIUPUKeE apajgenurMbl. « Taxum
00pa3oM, OYEBUHO, YTO IIPUMEP OKA3BIBAET OTHOIIEHNE HEe YAaCTH K IEJIOMY
1 He 1IeJIoro K JaCTu, a OTHOHIECHHNE YaCTHU K JaCTU, KOrJJa U Ta U ApyTrad II0/I-
YMHEHBl OJ[HOMY M TOMY K€, HO OJIHA W3 HHUX U3BeCcTHa» |Apucroresnn, 1978,
[Teppasi anammruka, 11, 24, 69al5]. Anasoruunsie dparmenTsl B «Puropuke»
3ByYaT 4yTh I0-JIPYTOMY, BO3MOXKHO B CHJIy ocobenHocTeil epesona. «IIpumep
He BBIPAXKaeT HU OTHOIIEHUs YaCTU K I[IeJIOMY, HU I[IEJIOT0 K YaCTU, HU IEJI0r0 K
[I€JIOMY, HO 9aCTH K JaCTH, [TOJ0OHOT0 K MOA00HOMY, KOraa 00a Cirydast OTHOCSIT-
csl K OJTHOMY DOJLy, IIpHYeM OJMH GoJiee W3BECTeH, 4eM JIpyroit» |Apucroresb,
2005, Puropuka, 1357b30]. B apyrom nepesoje «Puropuku» (u3marenbcTBo
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«Azbyka», Cankr-IlerepGypr, 2000 r.) BMECTO «OTHOCATCSI K OJHOMY POJLY» HC-
[TOJIb30BaHa, KOHCTPYKIUS «00a CJIydast TOIXOISAT IO, OIHY U TY YK€ KATerOPUIO
CIIyIaEeB>.

Bo Bropoii kaure «Putopukus npumMep paccMaTpuBaeTcs y2Ke B boJiee mpak-
THYIECKOM, apryMeHTATUBHON ILIOCKOCTH. 3j1eCh ApPHUCTOTEh JiejlaeT BaykKHOe
pasJimueHne, Ha KOTopoe, B 4acTHOCTH, obparmmaer BauManue aBrop [McCormic,
2014]. Crarupur He HPOCTO pasjMyaeT JBa BHJA [IPUMEPOB — COODIIEHHE O
PEAIbHOM CODBITHH U O BBIMBIIIJICHHOM, KAKOBBIM SIBJISETCS IIPUTYA WU Oac-
Hsl, — OH HCIIOJIb3YeT JIJIsi HUX pa3Hble TePMUHbBL: paradeigma B mepBoM cirydae
u parabole Bo Bropom [Apucroresn, 2005, Puropuka, IT, 1393a30]. Takum o6pa-
30M, TIAPAIEUrMa, IIPEIIIOJIATaeT aAleJIISIIU K PealbHbIM COOBITHSIM, a TO00ue
(MM OTOKJIECTBIICHHE) JIBYX CJIy9aeB OCHOBAHO Ha WX OTHECEHWH K O0IIEMy pO-
JTy, WA KATETOPUH.

[Mocoenmee coobpaskeHne NHTEPECHO COOTHECTH C M3JIOXKEHHOM B 16-ii rase
2-i1 kanru «IlepBoil aHAIUTHKI Y IIPOLE Ly POl IIOCTYIMPOBaHu ocHoBaHmit. Ha-
YUHAETCS IJIaBa ¢ XapaKTePUCTUKN HOCTYIMpoBanus. «IlocTyimposanne u nmpu-
HSITHE HAaJYasa 110 POJy CBOEMY OTHOCUTCS K |paccykKJIeHU0|, He JOKa3bIBaoIe-
My I[IPEJJIOKEHHOTO...» |[Apucrorens, 1978, Ileppas ananmruka, 11, 16, 64b30).
Iposicasaa cuenuduKy 3T0# Iponeasypbl, APHCTOTEIL OTMEYAET, YTO «HAdAIa
Ho3HaTCs depe3 camux cebsi» (eMm. |Apucroresns, 1978, Tam xe, 64b35]), sTo
«3HAYHUT MOCTYJIMPOBATH HAYAJO, 9TO Mbl CKA3aJIM BBIIIE, 4 MMEHHO: JOKA3bI-
BaTh TO, YTO HE CAMOOYEBU/IHO, YePE3 HEro Ke (a 9T0 3HAUUT HE JOKA3BIBATH )».
TpakToBKa 3TOI IponEeAyphl KaK JOKA3aTEJbCTBA HMPUBOIUT K KPYry B Pac-
cyxuenustx (|Apucroresnb, 1978, Tam ke, 65a1-10]). ITocrynuposanue cyie-
CTBEHHBIM 00Pa30M OCHOBAHO HA TOXKJECTBE TEPMHUHOB (M COOTBETCTBYIOIINX
CJIyYaeB): «TOXKJECTBEHHBIE |[TEPMUHBI| IPUCYIIU OJHOMY U TOMY K€, UM IO-
TOMY, YTO OJIHO U TO Ke IpHUCyIe 3TuM |repmunam|...» |Apucroresns, 1978,
Tam e, 65a30]. IIpu sTOM HOCTY/IMPOBaHKE JOJIZKHO JaBaTh JOCTOBEPHOE 3HA-
nue: «IlocrysmpoBanne Hagaja B JOKA3aTEJIbCTBAX KACACTCS TOrO, C €M JIEJI0
JIefiCTBUTEILHO 0OCTOUT TAK-TO M Tak-T0» |Apucroresns, 1978, Tam xke, 65a35].

Nrak, oToxkKIAECTBICHNE IBYX C/IYyIa€B — HOBOT'O, OTHOCHUTEJIHHO KOTOPOIO
BBIHOCHUTCSA CY2KJIEHHE, U PEAJHLHOTO IIPENefeHTa, Wil 00pas3iia — UIPaeT BayK-
HYIO POJIb B MapaJienIMaTUuIeckKoM paccyzkaennn. Hemapom onuo m3 3HaveHuit
cJIoBa «Iapajienrymay (mapaurMa) — «MOJIeNIb Wi 00pa3ers.

Kak yxke ormedasoch BbIllle, Ha MOI B3IVIsM, KOTHUTHBHBIE OCHOBAHUSI Pac-
CYKIIeHHsT Ha OCHOBAHUU IIPUMEPaA MOTYT OBITH aJIeKBATHO PEKOHCTPYHUPOBAHBI
B TEPMUHAX AIIPE3CHTAINN (aHAJOTU3UPYIONIEH alepIeNnyn), PacCMOTPEH-
Hoit . I'yccepiem B «KapresmaHcKUX pasMbINLIEHUASIX». MeXaHU3M alpe3eH-
Tanun, 1o I'yccepito, obecnednBaeT THIIN3ANMI0 O0bEKTOB OKPY2KAIOIIEro M-
pa 4Jepe3 MePeHOC CMBICJIOBBLIX XapaKTEPUCTUK C IIpeaMeTa-o0pasiia Ha HOBbI
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00bekT. [Ipu aTom I'yccepsb HacTamBaeT Ha TOM, UTO AIMIPE3CHTAIMS HE SIBJIS-
eTcsl paccy>KJeHneM. «AIIeprenius He eCTh BBIBOJ, HE €CThb MBICJUTEIbHBII
akT. Kaxkmast anmepreniusi, B KOTOPOI MBI C OJIHOTO B3IJIsiJia BOCIPUHUMAEM
1, puKCUpyst CBOe BHUMAHWE, CXBATHIBAEM 3apaHee JIaHHbIE IPeJMeTh (K Ipu-
Mepy, 3apaHee JaHHbII I10BCeIHEeBHbII MI/Ip), KaxKJad allleplieniysa, B KOTOPoi
MBI Cpa3y ke MOHUMAaeM UX CMBIC BMECTE C €r0 TOPU30HTAMU, MHTEHIIMOHAIHLHO
OTCBLIAET HAC K HEKOMY IEPBUYHOMY YUIPEIUTE/IBHOMY aKTy, KOrja ObLI BIIEp-
Bble KOHCTUTYUPOBAH IPEMET, 00J1a A0l Mo J06HBIM cMbIcoM» [I'yccepiib,
1998, c. 217].

CyTb 9100l TIporeypbl npejcTaBiena B H1-m naparpade «Kapresmanckux
pacCyKIeHuit» «YIBOGHHE KaK ACCOIMATUBHO KOHCTUTYHUPYIONINNA KOMIIOHEHT
OIIBITA, JIPYTOr0». YIBOEHHUE IPECTABIIAET CODOI N3HATATBHYIO (DOPMY ITACCUB-
HOro cuHTe3a. IBa mpeamera (0bpasert 1 06bEKT-CTUMYJI) JTaHbI HHTEHIMOHAI b
HO KakK I1apa, CMBICJIOBBIE XaPAKTEPUCTUKHU UJIEHOB ITON MAPhI MEPEKPBIBAIOTCS,
9TO BEJIET K B3ANMHOMY IIEPEHECEHHIO CMBIC/IA. B pe3ybrare CMBICIT TEPEHOCUT-
cs1 ¢ 0bpasiia Ha HOBBIM OOBEKT, IIPU 9TOM KarKJIblii HOBBI OOBEKT B IIPOIECCE
TUMU3AINNA 000TAIAeT XPAHSIINNICST B IaMsITH 00pa3eir.

Bosspaimasick K TpaKTOBKE HapaJenuIMbl, BIIOJHE OIPABIAHHO TPAKTOBATH
mol00mMe JByX CJIy4aeB He KaK HEKOTOPOe CHMMETPHYHOE OTHOIIEHHE, a KakK
OTOYKJIECTBJIEHHE STUX CJIy9aeB HAa OCHOBE PACIIO3HAHUSI B HOBOM OOBEKTE CTO-
POHBI WJIK YacTu 00beKTa-o0pasna, nepexkuroro panee. Ckaykem, B apucToTe-
JIEBCKOM TIpUMepe JiBe BOWHBI b u d OTOXKIECTBIISIFOTCST KAK OTHOCAIIAECST K
KaTeropuu b «BoiiHa ¢ coceasaMuy. DTO MPUBOINAT K IMOHUMAHUIO, ITO UMEHHO
BOIHA C COCEJISIMU €CTh 3JI0, YTO 0DECIIEYN/I0 HEraTUBHBIE MOCJIEICTBUS (CTAIO
UX IPUINHOI) yIIoMsHYTOil BoitHBI duBamIes ¢ dhoreiinamu (d).

Takum o6pa3oM, Kak 9T0 ObLIO 0OTMedeHO B crarhe |3aitnesa, 2018 c. 21],
«KOTHUTHBHAsI [IPOIE/ypa alllpe3eHTalliy, BKIovamoomas (a) yiaBoeHue u cob-
crBenro (b) ammpe3eHTATHBHBIN MEPEHOC HA YPOBHE PACCYZKJICHUs, IPEICTACT
kak (a) puropmueckuii npumep, (b) compoBoxKmaMuUiicst sl KazKI0r0 KOH-
KPETHOI'O CJIydasi COOTBETCTBYOIMINM CUJIIOTU3MOM».

2. Ilapageurma Kak mpaBJIOoNoJ00HOE paccyK/IeHue

Apucroreb JOCTATOYHO YETKO U SICHO OIMCLIBAET Iapajenrmy. bosee Toro,
B «Puropuke» o maer ee 000DOIIEHHYIO XapaKTpUCTUKY. K coKaJIeHUIo, pyc-
CKHil TIepeBoji 9TOro (pparmMeHTa HE OTJIUYAETCHA sICHOCTBIO, B TO BpPeMs Kak
CTaHJAPTHBIN AHIVIMACKAN TepeBoj] OyKBAJbLHO COMEPKUT ONUCAHUE JIOTHYIe-
CKOIi POPMBI MMapageurMaTUIeCKOIO PACCY KICHUA. «DHTUMEMBbI, OCHOBAHHBIE
Ha IIpUMepe, 9TO Te, KOTOPbIe BEIyT OT OJHOIO MK 0ojiee CXOIHBIX CIYydIaeB K
o0IIeMy CyKIAEHUIO, & 3aTeM ODOCHOBBIBAIOT JEIyKTHUBHO €IMHUYHOE 3aKJII09e-
uue» |Apucrorenn, 2005, Puropuka, 1402b15] (nepeBoj Ha pyccKuii si3bIK Bbl-
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nosiren 1o [Kennedy, 1991]). Bee 1o mo3Bosisier BbIIEIUT JIOrn4Ieckyio ¢hbopmy
9TOTO PacCysKJIeHNs (B Y3KOM CMBICTIE) CJIELYIOMIM 06pa3oM:

d M-niono6uo b, d ects P, ciaemoBarenbro, Bce M ectsb P.

B paccmoTpeHHOM BBIIITE IpUMEpEe HA OCHOBAHUU 1TOI00UsT IBYX BOIH B TOM,
9TO 00e OHU — BOMHBI C COCE/IAMU, U YTBEPKICHUS, YTO OHA U3 HUX €CTh 3JI0,
JeaeTcsd 3aKJII0UeHNe O TOM, UTO BCAKasl BOWHA C COCEIAMU €CTb 3JI0. TakuMm
06pa3oM, U3 eIUHUIHOrO BBICKA3LIBAHUS U OCOOOI0 POJIa BHICKA3LIBAHUS O I10-
JI06UKM OTHOCUTEJILHO HEKOTOPOW KATErOPpUH BBIBOJIUTCS OOIIEYTBEPIAUTEIHHOE
zakrouerre. QUeBUIHO, 9TO TOJO00HOE PACCYKIEHUE HEJIb3sl CAUTATh JIEIyK-
TuUBHBIM. K KakoMy ke THIly TPABJONOIOOHBIX PACCYKIEHUI MOYKHO OTHECTH
apajienrmy?

HawuGosiee TunmyHbe BapuaHThl OTBeTa — 3T0 (06OBIIAIONIAs) WHILY KIS
WIN aHajorud. PaccMOTpUM HX IO TOPSIJIKY.

TpakToBKa napajenrmMmbl Kak HHIyKTHBHOIO PACCy2KeHns (HaBeIeHMsl) KO-
PEHUTCST B 3aMEUaHUsIX CaMOTro Apucroress 1o 3ToMy noBoay. Tak, B «Puropu-
Ke» TOBOPUTCS: «IIPUMED eCTh MHIyKIusi» (TepMuH epagdgé y Apucrorelist e-
PEBOJIUTCSI M KAK «HABEJIEHNE», U KaK «MHIyKIWs» ) |[Apucrorens, 2005, Puro-
puka, 1356b]|, Bo «Bropoii AnajmTuke» HaXOAUM, 9TO yOEXKIEHUE OCYIIECTBIIs-
eTCsl «II0CPEJICTBOM IIPUMEPOB, KOTOPbIe CyTh HaBeJeHusi» |Apucroresnn, 1978,
Bropasi ananuruka, I, 1, 71a10].

Takoe nmoHnMaHme PaccyzKJCHUs HA OCHOBE IIPUMepPa UMEEeT JIOJIIYIO UCTO-
puto. XapakTepHbIil mpuMep npejicrasisier coboii pabora |[Benoit, 1980], B 3a-
[JIaBUE KOTOPOH MPSIMO BBIHECEHO YTBEPXKIEHUE O TOM, UTO MapaJeurMa eCTh
puTOpUYecKas WHIYKIHs. ABTOp JIOCTATOYHO MOAPOOHO PACCMATPUBAET pa3-
JINYHBIE MHTEPIPETAINN PACCYKIEHUsI Ha OCHOBE IIPUMEPa, CTPEMSICh 000CHO-
BaTb BBIBOJI O €T0 MHIYKTUBHOM xapakTepe. OmHaKo, JayKe TPUXOsT K TAKOMY
3aKJIIOYEHUIO, aBTODP HA3bIBAET PACCYXKJEHUE Ha OCHOBE IMpUMepa 0coboil «pu-
TOPUYECKON MHIyKIIHEel», oTMedas ee Opocalolecs B 1J1a3a OTIMYUsS OT CTaH-
JIAPTHOT'O MHIAYKTUBHOTO 0000IIeHusi. B 6ojiee COBPEMEHHBIX HCCICIOBAHUSX,
HAIpUMep B cTarbe 0 purtopuke Apucroresnss B CTaHOOPICKONR DHIMKIIONE-
gun duaocodun, TakyKe KOHCTATUPYETCS WHIyKTUBHBI XapaKTep Iapajienr-
MBI, IpaBa, 0e3 MoaPOOHOr0 0OOCHOBAHMUS.

Cam Apucroresb, ¢ OHON CTOPOHBI, CBUIETENLCTBYET B TOJB3Y TAKOTO
IIOHUMAHUA, C JPYTOH CTOPOHBI, TPUBOJIUT APryMEHTHI IPOTUB WHIYKTUBHOM
TPAKTOBKHM Hapajienrmbl. Tak, B Toii ke «Puropukes omn nuirer: «IIpumepamu
CJIeJlyeT IMOJb30BaThCs IOCJIe SHTUMEM B BHJE SIUJIOra, TOT/a KAaK B Hadaje
OHHM TIOXOXKM HA& HMHIYKIWIO, & OPATOPCKHM pedaM WHAYKIMS He CBOUCTBEH-
Hay |Apucroresnn, 2005, Puropuka, 1394a10]. Ecsin npumepsr Beero jimrib «Io-
XOKHU Ha WHIYKIIUIO», 3HATNT, OHU €10 He ABJISIIoTCsI? I pruMepHO Takke 06CTOUT
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JIeIO ¢ MApaJenrMoil U B « AHAJINTHKAX». YIIOMHHABIIYIOCS BBINIE 24-10 TIaBy
2-it kauru «IlepBoii AHAJIMTHKNY, IOCBAMICHHYIO AHAIM3Y PACCY2KICHHU Ha OC-
HOBE IIpUMEPa, APHUCTOTEb 3aBEPIIaeT TaKUM BBIBOJIOM: «OT HaBeJIEHUs IIPU-
Mep OTJIMYAeTCsl TeM, UTO HaBeJEHUE JIOKA3bIBAET HPUCYIIHOCTH [6oJbInerol
KpaifHero TepMUHA CpeJIHEMY M3 BCEX eJIMHUYHBIX [cJydaeB| n He yMO3aKJIIO-
9aeT OTHOCUTEIHHO [MEHbBIIEro| KpaiiHero TepMuHa, IPUMED K€ YMO3AKII0IaeT
OTHOCHUTEJIbHO MEHbIIEro TEpMHUHa 1 JOKa3bIBaeT HE U3 BCEX [GILI/IHI/ILIHI:)IX C.Hy—
qaes|» |Apucroresnnb, 1978, Ilepsas ananmuruka, 11, 24, 69a16-19].

Kak Mue mpeicraBiisieTcsi, ICTOYHHKOM HEKOTOPO#l IIyTAHWIIbI CJIyKaT He
pas/inaus B MEepeBOjax, a He BIIOJIHE OJHO3HAYHOE U3JI0XKeHWe MbIceil Apu-
CTOTEJISI B €ro »Ke COOCTBEHHBLIX paboTax. XOpOIIO M3BECTHA HEIPOCTasl CYlb-
6a ero pykomnuceit 1 HaOPOCKOB, OOPETABIINX HOBYIO YKU3Hb B WHTEPIIPETAITII
VIEHUKOB 1 mocjeaoBareseii. OTHOCHTELHO TPAKTOBOK MapaJeuIMbl MOXKHO
C OIllpeae/JIEeHHbIMU OCHOBaHUAMU IIPEAIIOJNOZKUTL, 9YTO AJId AApI/ICTOTe.Hﬂ7 pac-
CMATPUBAIOIIET0 CUJUIOTH3M W WHAYKIWIO (HaBeJEHWEe) KaK OCHOBHBIE THIIBI
paccyzKJeHuii, SHTUMeMa U npuMep (Iapajenrma) CTaHOBATCS OCHOBHBIMU THU-
mamu yoexxmenust. [Ipu aTOoM HTHMeMa IpeCTaB/sgeT COOOW PUTOPUIECKUI
aHaJIOl CHUJLJIOIM3Ma, & IIPUMEp — TaKo# »Ke aHajor HaBeleHHUs, HO B cdepe
PUTOPUKMH.

Bo mHorom oTBeT Ha BOIPOC, SIBJISETCS JIX TMAPAIENTMa HHIYKTHBHBIM Pac-
Cy>KJIEHUEM, 3aBUCHUT OT TOI'0, KaK IMMOHUMAaeTCst MHAyKius. Kcan, Kak 9To 9acTo
ObIBaeT, MHIYKTUBHBIE PACCYKJICHUS MOHMMAIOTCS KaK HelelyKTUBHBIE, [TPaB-
JOIIOA00HBIE, TO PACCYXKIEHHE Ha OCHOBE IPUMEPA HOJIKHO OBITH OTHECEHO K
TAaKOBBIM. ECJII/I 2Ke IIPpUAepP>KNBATHCA 60.}166 Y3KOro nonnMaHusi UHIAYKIUA, TO
C TOIOOHOI OIIEHKOI HapalenIrMbl COIVIACUTHCS YXKe HEJIb3d. DTOMY MEIIafoT
JBe ee OCODEHHOCTH: HAJUYIHNE OJHOM eINHWYIHON MOCBIIKI (B IIPUHINUIIE TaKUX
IIOCBLIIOK MOZKET ObITH U 0OJIbIIE, HO APHCTOTEb IPSIMO YKA3bIBAET, UTO J0CTa-
TOYHO U OJIHOMN) U HaJIm9IKe 0co0Oii TIOCHIIKHI, B KOTOPOIi yTBEPXKIaeTCs 0100ue
JIBYX CJIy9aeB OTHOCHTEIBHO HEKOTOPOH Kareropuu. PesroMupyst, MOXKHO CKa-
3aTh, YTO U B ODODIAIOINIEH UHIYKIINT, U B UHIYKITUU <K CJEIYIOMIEMY 33, U B
HUCKJIIOYAIONe WHIYKIINT, BO-IIEPBBIX, BBIBO/L JlejlaeTCA He Ha OCHOBAHUU €IUH-
CTBEHHOTO IIPUMEPA, & BO-BTOPBIX, HE HCIIOJB3YETCsT YTBEPKIEHUE O ITOI00NN
KaKIX-TO CJIy4YaeB.

B TakoMm ciydae, BO3MOXKHO, CleyeT MOHNMAThL MAapaIeNTMy KaK PaccyK-
nenne 1o anajorun?! lociieiHee Kak pas3 IPeoaraeT ale/uisiiiiio K 00010
JIByX TIPeJAMETOB (WJIM CHCTEM MPEJMETOB) W WCIOJIb30BAaHUE B KadeCTBE II0-
CBUIKU €JIMHUYHOTO BBICKA3bIBAHUS 00 OIHOM u3 HuX. Takas WHTepIpeTarus
Apmucroresnst BCTpedaeTcst TOBOJBHO YacTo. B KadecTBe mpuMepa COILTIOCH HA
pabory |[Contreras, 2015, a Tak:ke Ha HPUHSATYIO B POCCUIICKON TPaJIUIMN MH-
TepPIPEeTAINIO, BOCXOJIAILY0 K Tpydam Makosesbckoro |Maxosesbekuii, 2004)
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u AxmanoBa [Axmanos, 2002| u npoosrkaorLyocst B 601ee COBpEMEHHBIX Pa-
6orax (cm., Hapumep, |Bosbd, 2013)).

Cremyer OTMETHTD, UTO caM APHUCTOTEJb UCIOJIb3yeT TEPMUH «AHAJIOTUSI»
(analogia) B 6m3koM K Il1aToHy MaTEeMATHIECKOM CMBICTIE, XaPAKTEPHU3YIOMIEM
MaTEeMATHIECKYIO IIPOIIOPIINIO, HO HE PACCY 2K IeHUsi. PaccyK IeHust 110 aHAJIOTUN
CrarmpuT ONWCBIBAET, UCIOJB3YsT TepMHUH «CcxocTBO» (homoiotes). Hanbosee
xapakTepHbie parMeHThl cojepkarcs B « Tormkes |Apucroresn, 1978 Tonu-
ka I, 17 u 18, VII, 1|). «/lasee cienyer BbIBEIbIBATH Ha OCHOBAHUM CXOJICTBA,
u60 5T0 yOeIUTEeIbHO U JIyUIlle CKPBIBAeT obIree. . . XOTsl 3TOT [IpueM| cXo/IeH ¢
HaBeJeHnueM, O/JJHaKO HE TO2KJIECTBEHEH eMYy: B HaBE€ICHUN 061_[168 IIpUHUMaETCA
Ha OCHOBAHUW €IUHUIHOIO, a MPHU YKA3aHWHM CXOACTBa HE IOJIydaeTcs obiiee,
oXBaTbIBaoIlee Bce ciaydan cxoiacrBas [Apucroresnsb, 1978, Tonmka, VIII, 1,
156b10-17]. I B camom Jiesie, aHAJIOTUST IPUBOJUT K €JMHIYHOMY 3aKJIOYEHUIO,
B TO BpeMsl KaK 3aKJ/II0UEHUe TapaJIenrMbl (B Y3KOM CMBIC/IE) — TO ODIlee Bbl-
CcKa3biBaHMe. Kcin yKe TMBITaThCs TPAKTOBATD MAPAJICUTMy B IIUPOKOM CMBICTIE
(cocTosilyto U3 JBYX TAOB) KAK PACCYKJEHUE [0 AHAJIOTUHU, TO TYT, HAIIPO-
TUB, UBJIAITHUM OKA3bIBAETCA JeIyKTUBHBIN, CU/LUIOTUCTHIECKUi dTar. Taxkmm
0bpaszoM, ocraeTcst coryiacuThest ¢ apropoM |Bartha, 2010|, samedatorum, 4ro
paccysKieHne Ha OCHOBAHUU CXOJCTBa Kyla OJIMXKEe K HAIIEMY COBPEMEHHOMY
[IOHUMAHMIO aHAJOTUH, 9eM IapaeurmMa.

Kyna waTepecHee, Ha MOl B3IV, CPABHUTHL MapaJenurMy U abIyKIIHIO.
Ha mepsorii B3mIs nonck obbscHsiomneil runores3sl (inference to the best
explanation) Ky/a 6/1izKe K PacCyKJIEHUIO Ha OCHOBAHUU [IPUMEPA, YeM MHLYK-
[Usl WK aHajorud. Tepmun «abayKiinsy ObLT BBEJEH, KAK H3BECTHO, Jap/ib3oMm
[Tupcom. Ero nonnmanne abmaykimuu nperepiieBaJio Tparncdopmarun. Hanbosee
U3BECTHBI CJIEIYIONINE BAPUAHTHI.

1. Nmeercs npaBwio, Hampumep, «Bce 600bI 3 3T0l KOP3UHBI — OeIbies,
" pe3yabrar: «IdTu 0006l Oesbies. ClieoBaTEBHO, «3TH OOOBI U3 3TOM
KOP3UHBI».

2. Habuomaercst jirobonbiTabii (hakt C. Eciin 661 yTBep:k1eHne A OBLIO HC-
tuaHbIM, C' 6610 ObI caMo coboit pazymeromumcs. Ciie0BaTebHO, €CTh
OCHOBaHWUSI IIPEJIITOJIAraTh, 9T0 A UCTUHHO.

B coBpeMeHHBIX MCCIEI0BAHUAX B paAMKaxX IapaJurMbl HCKYCCTBEHHOIO MH-
TeJIIeKTa aDMyKIus 0000IIaeTCs 10 CJIELYIONIEH CXeMbl PACCy XK IEHUN:

C,A— C / A |Aliseda, 2017].

NHorma BBIIEISIOT MHOYXKECTBO Pa3HOBHUJIHOCTEH ab/lyKTHUBHBIX PACCYyKIIe-
HUI, BKJIIOYasl B HUX W aHAJOTHUIO, U napagenrmy. llopoii, ciemyst Tpaauimn
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[Tupca, pasznensior Bce paccyKIeHus Ha JeJyKTUBHbIE, WHIYKTUBHbIE U a0-
nykruBHble. [Ipy TakoMm 10X0/e, HABEPHOE, U B CAMOM Jejie OCTAETCsl CUU-
TaTh HapajgenrMy abayKTUBHBIM PACCyKJIEHIEM, IIOCKOIbKY, KaK OBbLIO MTOKa3a-
HO BBIIE, OHA HE OTHOCUTCS HU K JI€JIyKTUBHBIM, HM K UHJAYKTUBHBIM. OITHAKO
€CJIM BCe-TaKU pacCMaTpUBaTh abAyKIIMIO He B PaCIIUPUTETHHON TPaKTOBKE,
TO UPHUHIUIINAILHOE, HA MON B3IV, OTJUYHE €€ OT IapaJIeUTMbl COCTOUT B
caeayomeM. 3ajada abIyKIun — IPeJIOKUTE 00bICHSIONLYO runoresy. [lpn
9TOM caMa IIPOIE/Iypa 00bsICHEHUS TPAKTYETCS B COOTBETCTBUU C JEYKTUBHO-
HOMOJIOrnYeckoii Mojienbio Lemnens |Aliseda, 2017, p. 222|. Takum o6pasowm,
A0IYKIHS MIPEJIIOJIAraeT AleUIaIII0 K HEKOTOPOMY 3aKOHOIOJO0OHOMY YTBED-
JKJIEHUIO, & CMBICJT OOBSICHSIIOIIEH THIIOTE3bI COCTOUT B TOM, UTO 3TO OOIIee
BBICKA3bIBAHUE PACIINPAETCH TaK, 9TOObI BKJIOYATh U T€ CaMble JIIOOOIBITHBIE
dakrel. [lo cyTn gena, BBIABUXKEHUE TAKOW THUIIOTE3bI CBOJIUTCS K PACIIHpE-
HUIO 9KCTEHCHOHAJa CyObeKkTa OOIEero BLICKA3bIBAHUA. B cilydae mapajienrmbl
MBI TOJIy9aeM abCOJIFOTHO HOBOE 3HaHUE 0€3 MCIOJ/Ib30BAHUST KAKUX-TO OOIIIX
BBICKA3bIBAHUM, B IIPOTUBHOM CJIydae IPOIe ypPy 000CHOBaHUs OOIBITAX OOIIIe-
YTBEPAUTEIBHBIX TOCHIJIOK CUJIJIOTU3Ma, MOXKHO OBLIIO ObI CBECTHU K €y KTUBHO-
My (CHJLIOIHCTUYIECKOMY ) MOJIYY€HHIO OJJHUX OOIINX BbICKA3bIBAHUIT U3 JIPYTHUX,
9ITO SIBHO HE COOTBETCTBOBAJIO OBl MHTEHITMN ApPHUCTOTETS.

Boseparasick Kk ApucToTe o, HHTEPECHO 3aMEeTUTh, ITo erre 1o [Iupca Tep-
muH abductio 6bu1 BBesten JIkysmo Ileiicom (Julius Pacius) kaxk sarmHCKuit
epeBoJ, TEPMUHA apagoge, MCIOJIB30BAHHOTO ApHCTOoTeneM I XapaKTepu-
CTUKU OCODOT0 THUIA PACCYKJEHUS. DTOT THUII PACCYXKIEHU ObLT PaCcCMOTPEH
B lleproit AnasuTuKe mocyie OMucanust mapajaenrMbl — riaBa 24 «Jlokazarenn-
CTBO IIOCPECTBOM OTBejieHusi» [Apucrorenn, 1978, ITepsas ananunruka, 11, 25,
69a20-35]. Ha 5710 o6pamniaror BHUMaHUe aBTOPBI IporpaMMHoii crateu [Gabbay,
Woods, 2006|. Takum o6pa3oM, ecin BECTH UCTOPUIO BbIJEJICHUsT ab/lyKTUBHBIX
paccyXkJaeHuil oT ApucToTesisi, TO 9TU pacCy:K/IeHUsI TPUHIINITAAILHO OTJIMIa-
IOTCsI OT MAPAJICUTMBI.

Nrak, paccyxk/ieHue Ha OCHOBAHUU IPUMEPa HE MOXKET ObITh OTHECEHO HU
K UHJYKTUBHBIM, HI K a0JIyKTHUBHBIM PACCYKICHUSIM, HI K PACCYKJIEHUSIM 10
anasiornu. Ha Moit B3I, TApaIenrMy HeJIb3s B IIPUHITUIE OTHECTU K M3BECT-
HBIM PA3HOBUJIHOCTSIM IIPABIOINOIO0HBIX PACCYXKJIEHUN. DTO O3HAYAET, UTO B
9TOM CJIydae Mbl IMEEM JIEJI0 ¢ OCODBIM TUIIOM HEJIE/LyKTUBHOTO PACCYKICHUS.

3akaodenue. Ilapageurma B Jjoruko-dpuiaocodckoii Teopuu
Apucrorens

MOKHO TpPEAIIoI0KNTE, ITO MAPAIEUTMa UT'PAET B JOTHUKO-(DUIOCOPCKUAX
HOCTPOEHUSAX APHUCTOTENsI IBORHYIO POJIb, YTO CBA3AHO C €€ PA3HLIMU UIIOCTAa-
csiMu. Bo-TlepBBIX, paccyKJieHre Ha OCHOBAHUU IIPUMEpPa HUIPAeT OIpe/IeseH-



46 H.B. 3aiinesa

HYTO POJIb B CUJLIOTHCTHYIECKOH Teopun ApUCTOTEST, BO-BTOPBIX, OHO TTO3BOJISIET
OOHAPYKUTH PYHIAMEHTAJBbHBI KOTHUTUBHBIN MEXaHU3M, JIEYKAIUN B OCHOBE
9TOrO PacCyKJCHU.

Kaxk usBecrro (cm. |bouapos, Mapkun, 2013|), cunoruncruka Apucroresis
peJICTaBIsgeT coboil 0COOYI0 CaMOCTOATENBHYIO CHJIJIOTUCTUYECKYIO TEOPUIO.
B Heit HeBepHBI 3aKOHBI CUJIJIOTUCTHIECKOTO TOXK/IECTBA, IPUHUMAIOTCS HE BCE
[PUHIIATIBI IIPEBPAIIEHNS], BEPHBIE B TPAIMITHOHHOMN CUJIJIOTUCTHKE, U T. I1. [Ipes-
CTaBJISIETCHA, 9TO PACCMOTPEHHOE BBIIIE MAPAIEUIMATHIECKOE DACCYK/IEHUE B
OIIPEJICJIEHHOM CMbBICJIE MOXKET IIPOSICHUTH CHENUMUKY apUCTOTEJIEBCKON CHUJI-
JIOTUCTHUKH.

Bepuemcst kx sorudeckoit hopme mapajenrMbl B y3KOM cMmbicie. Onnoit u3
IIOCBLIOK SIBJISIETCSH YTBEPKIEHHE O TOJ00UH JABYX CJIYIAEB OTHOCUTEIHHO HEKO-
Topoit Kareropun (cBoiictsa). s ynobcrBa 3ammcu ycJaoBUMCs 0003HAYATD
JIOTUYIeCKyi0 (hOPMY BBICKA3BIBAHUS BUIA «a MO00HO b oTHOCHTENbHO P» Kak
a =p b, a gy jgoruvueckoii GopMbl 00IIEYTBEPIUTETBHOIO BhICKA3BIBAHUS UC-
MOJIb30BAThH CTAHAAPTHYIO HOoTamuio — SaP. JIoBOJILHO eCTeCTBEHHO TPEIo-
JIOZKHUTD, YTO YCJIOBUEM JIJIsI CAMOTOXKJIECTBEHHOCTH MPOM3BOJILHOIO OOBEKTA
OTHOCHUTEIEHO HEKOTOPOI'O CBOICTBA SIBJISIETCS €0 IIPUCYIIIHOCTD JIAHHOMY 00'b-
€KTY, BhIpakaeMast e IMHUIHBIM BbicKa3biBaHueM. [locienee MOXKHO BBIPA3UTD
Kak cBoeobpasubiit «IIpunnun camononobusiy: eciu a ectb P, T0 a =p a.

[IpunsaTHE 5TOrO CAMOOYEBUIHOTO IIPUHITUIIA [TO3BOJIAET IIOCTPOUTDH CJIEJLY-
IOIIee PaccyzK/IeHue:

1. cectp P — JIOIyIIIEHHE

2. c=pc —u3 1, no [Ipunnumny camornomobust
3. cectb Puc=pc —u3lnm?2

4. PaP — u3 3, 1o napajieurMme

5. ecau ¢ ectb P, To PaP — u3 4, BBeJilecHUEM MUMILIUKAIIAN

Takum 06pazoM, HEOOXOTUMBIM YCJIOBHEM JIjIs 3aKOHA TOXKIECTBA OKA3bI-
BaeTCsl HEIyCTOTa TEPMHUHA, BhIparkaeMasl € IMHUIHBIM BBICKA3BIBAHUEM O IPU-
HAJJIEKHOCTU MPEJIMETY COOTBETCTBYIONIETO IMPU3HAKA.

B mpunnnmne Bo3MOXKHO IOCTPOEHNE TEOPUH CUJLJIOTUCTUIECKOTO TUIIA, C IBY-
M JOMOJHUTE/JIbHBIMU JIEJYKTUBHBIMU ITOCTYJIaTaMM: HapaﬂeHI‘MOﬁ n IpUuHIA-
oM caMoIto0ousi. B Taxoit Teopun mpon3BOIHBIM MOT ObI OKA3aThCSI TPWHITAIT
BBeJIeHUsT ODIEOTPUIIATEIbHBIX BhICKA3bIBaHU: @ =g b, a ecTb He-P, ciemosa-
TeabHo, SeP u T. 1.

Bropasi posib mapajienrMbl B OOJIbINIEH CTEEeHN CBsi3aHa C JiexKallel B ee
OCHOBe KOTHUTHUBHOI mporieaypoii. B saBepmmatomnieii «Bropyto Anaautuky» 19-
i riiaBe 2-it kaury, ozariasiennoil «Ilosnanne magas», Apucrorens dpaxTude-
CKM 0OpaIaeTcst Bce K TOi »Ke mpobiieMe 000CHOBAHMS OOIMNX BHICKA3BIBAHMIA.
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Ho renepn on ne ocranassmBaercs Ha ODOCHOBAHUHM KaK PA3HOBUHOCTH JI0O-
Ka3aTeIbCTBa WM PACCYKIEHHsI, MOCKOJIbKY Bbie (B 16-if riaBe 2-if kHurm
«ITeproii anajuTukn») sTa 1pobiemMa yKe 00CYKIAJIACh, MOBOPS COBPEMEH-
HBIM $I3BIKOM, Ternepb ApPHUCTOTessI BOJHYeT KOMHUTHUBHASI COCTABJISIIONIAS Ta-
Koro obocuoBaHus. V1 3Ty KOIHUTHBHYIO OCHOBY OH BHJHUT B 0CODO#l crocoO-
nHocru: «ITosromy HeoOXOIMMO 06/1aJIATH HEKOTOPOIi CIIOCOOHOCTDIO [mo3HAHUS]|
(dynamis)... Ho Takast criocoGHOCTB, OU€BH/IHO, IPUCYIIA BCEM KHBOTHBIM, 160
OoHM 0DJIAJIAIOT TPUPOKIEHHOI CIIOCODHOCTHIO PA3INYIATH, KOTOPast HA3BIBACTCH
YyBCTBEHHBIM BocupusitueM» |Apucrorens, 1978, Bropas ananuruka, II, 19,
99b30-35]. Hasee Apucroresib HOSCHSET, YTO UMEETCsI B BHJLY 0] CIIOCOGHO-
CTBIO pa3jindarh: «lpyrue ke, KOrjga OHU BOCHPUHUMAIOT UYBCTBAMU, ITO-TO
yAepKUBAIOT B Jymie. Eciu ke Takux [3amedariieHuii| MHOTO, TO BO3HHKAET
y2Ke HEKOTOPOE PAa3/IM4ne, TaK YTO U3 TOTO, UTO OCTAETCS OT BOCIIPUHATOrO, Y
OJIHUX BO3HUKAET HEKOTOPOe NOHMMAaHMe, a y JIPYyrux Hers |Apucrorens, 1978,
Tam ke, 99b39 — 100a3|. U nanee, «u3 eMHOT0, OTIMIHOTO OT MHOYKECTBA, TOTO
€JIMHOT0, UTO COJAEPIKUTCS KAK TOXKIECTBEHHOE BO BCEM 9TOM MHOXKECTBE, OepyT
CBOE HAYAJIO MCKYCCTBO U HaykKa» [Apucroresnnb, 1978, Tam ke, 100a10]. Oco-
3HaBasi HEKOTOPYIO PaCILIbIBIATOCTh IIPUBEJIEHHBIX OObsICHeHUI, Apucrore/ib
BUJIUT HEOOXOIMMOCTH OOBSICHUTE elle pa3: «B camowm jieste, eciu oniHO, HE OT-
JITYAIOIIEECs OT JAPYToro, yIepzKUBACTCsI, TO MOSBJISCTCS B JyIlle IIepBoe obIiee
(160 XOTsI BOCIPUHUMAETCSI IMHUIHOE, HO BOCIIPUSITHE eCTh [Bocupusitue| 06-
Iero, HAIPUMEp 4esioBeKa, a He udejioBeka Kasums). CHOBa OCTAHABIMBAIOTCS
HA 9TOM, I[IOKa HE YJIEPXKUBAETCS HEYTO HEJEeJMMOe U 00Ilee, HAIPUMED, BMe-
CTO JKMBOTO CYyIIECTBA TAKOIO-TO [BUa| — KuBoe CyIiecTBo [Boobiie|, u paee
TakuM e obpasoMm» |Apucroreinn, 1978, Tam xe, 100al5 — 100b5|.

Taxum obpazom, yoeauTe/ IbHOCTD TapaJenurMbl KAK PUTOPUIECKOTO IPUEMa
ocHOBaHa Ha (QPyHJIAMEHTAJILHON KOTHUTUBHON CIOCOOHOCTH, KOTOPYIO, B YacT-
HOCTH, TIBITAJICS OIMMCATH |'yccepsib Uepe3 MeXaHU3M AIMPE3E€HTAIINN, OCHOBaH-
HBIIl HA TEHEPATUBHOM & Priori — MHTEHIMH K OTOXKIECTBJIEHUIO. DTa CIOCO0-
HOCTB SIBJISIETCS HE TOJIBKO (DYHIAMEHTAJIBHON, HO U YHUBEPCAJIBHOW, IPUCYIIIEH
HE€ TOJIbKO Y€JIOBEKY, HO U JAPYI'UM KHNBOTHBIM. AHHpeSeHTaTI/IBHbIﬁ ImepeHoc
CMBICJIa C 00bEeKTa 00pasia Ha HOBBIH 00bEKT, OCYIIECTBIIAEMbIA Ha OCHOBAHII
OTOYK/IECTBJIEHUS, OKa3bIBAETCsI ¥ |'yccepJist HeOOXOMMBIM YCIOBUEM TIO3HAHMUS,
[IO3BOJISIONINM U36€KaTh GECKOHEYHOr0 pa3HooOpasust Mupa. AHAJOIMYHO Ia-
pajienrMa ApHUCTOTEJIsT MOYKET PACCMATPUBATHCS KAK TOIMBITKA YCMOTPEHUS U
BepbaJin3anuy nepBoHavast. Beiparkasi yHuBepcabHblil IepBOHAYAIbHBIN ITPUH-
IIUTI TO3HAHUSI, JIETUTUMUBUPYS OIIEPAIUIO HAJEJIEHUs] CMBICJIOM JIFOOOTr0 00heK-
Ta Ha OCHOBAHUU IIEPEKHUTOrO paHee JaxKe eIUHUIHOIO CJIydas, [1apaJilenrMa B
Y3KOM CMBICJIE HE MOXKET OBITh OTHECEHA HU K OJITHOMY U3 CYIIECTBYIOIIUX TUIIOB
paccyxeHuii. OHa SIBJISIETCSI YCJIOBHEM 9TUX PACCYKIAEHUIT, YTO, COOCTBEHHO,
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OATBEPXKAaeTCst ApucToTesieM, KOra OH PACCMATPUBAET PacCyKeHrne Ha OC-
HOBE IIpUMEpPa KaK 0OOCHOBBIBaOIIEe OOIIYIO IOChLIKY CHJLJIOIU3MA.

QyHIAMEHTAIBHOCTD U YHUBEPCAJBbHOCTH KOTHUTHBHON MAPAEUrMbI IIPO-
SIBJISIETCSI B TOM, ITO ITO00HOE PACCYZKIeHUE IPUCY TCTBYET B PA3JIUIHBIX CUCTE-
Max MBIIJIEHNs, OCHOBAHHBIX Ha PA3HBIX IMOHSITHUSX PallMOHAJILHOCTH. B Kade-
CTBe IpuMepa MOXKHO obparurbes K crarbsim A.B. Cmuprosa |Cyupros, 2017)
u |[Cmupros, 2018|, B KOTOPBIX aHAJIU3UPYETCs 0CODOE PACCYKJICHUE «Kuitac-
cousmepenues» (qiyas). B qacTHOCTH, aBTOP CTPEMUTCS TIOKA3aTh, YTO ITO PAC-
CyKIeHNEe He sIBISeTCS PaCCyKICHUEM II0 aHAJIOTMHU, KaK CIUTAIOT OOJIBIINH-
CTBO KOMMEHTATOpPOB. «Kuitac-comamepeHnes, Tak »Ke Kak U HapajenrMa, OC-
HOBAaHO HAa IOI0OWH, IIPU ITOM IOI0OHOE MOHMMAETCS KaK Hanbosee OJIM3KOe
(comamepumoe). «Tak ycraHaBIMBaeTCs, YTO HEUTO CXOXKE C UEM-TO JPYTUM,
MIPUYEM 3Ta CXOXKECTh (PUKCHPYeTCsl KaK OOITHOCTL aTpuOyTa, KaK OTHECEHNE
K obmiemy kiaccy» |[Cmupuos, 2017, c. 83]. Ilpu sroMm HEuTO 06J/IIAET «CMBIC-
JIOM», TIOZIOOHBIM «CMBICIIY» UCXOIHOrO ciaydas» |Cmuphos, 2017, c. 84]. TIpu-
MedaTeJ bHO, YTO Ha CXOJCTBO MMapaJeurMbl AprcToTe s 1 0COOOr0, «000CHOBBI-
BAIOIIEro cilydasl «Kuitac-comsamepenusi» (qiyas al-illa) obpamator BHUMaHIE 1
aBropbl paborsl [Rahman, Igbal, 2018|: «Kpaiine BaxkHO 0oTMeTHTH, UTO METOJI,
HCIOJIB3YEMBII KHifac-a/1b-uj1a-popMOiil KO-PeJISIMOHHOTO BBIBOJIA, HAIIEIEH He
Ha YCTaHOBJIEHHE CXOICTBa MEXKIy MCTOYHUKOM H Bapuarueil. Ilegp cocrout B
TOM, 9TOOBI OOHAPYKUTDH OOIHUil 3aKOH U CBOMCTBO, 001I1ee i 000UX CIIydacs,
9TO MO3BOJISIET BHIBECTU HEKOTOPOE JieyKalllee B OCHOBAHUH mpasuiio. Ha camom
JieJie 9TO He MPUMEp AHAJIOTUU CXOJICTB, & TO, UTO B HAIe BPeMs HA3BIBAIOT
JeYKTUBHBIM MTapaJIIeIbHBIM PACCYKICHIEM ».

Takum oOpa3om, OCHOBaHHAas Ha (QYHIAMEHTAJILHOM, YHHBEPCAILHOM,
BCTPOEHHOM (T€JIECHO BOILIONIEHHOM) KOIHUTUBHOM MEXaHWU3Me, [apajienrMa
npescTaBisier coboil He MPOCTO OJMH U3 CIIOCODOB PUTOPUIECKOTO YOEXK TEHUST,
HO U MOXKET pacCMaTpPUBATbCs KaK BepOaJibHOEe BhIparkKeHHe I03HaBaTeIbHON
C110CcOGHOCTH, ODECTIEYNBAIONIEN CaMy BO3MOXKHOCThH YCMOTPEHUsT 3aKOHOMEPHO-
CcTell B MuUpe.
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Awnunoranusi: Ctatbst HOCBAINIEHA TPOOIEME CYIITO3UINI TEPMIHOB B MPEJJIOKEHUSX O BbI-
MBIIJIEHHBIX 0ObEKTaX M UX YCJIOBUSAM MCTMHHOCTH B ydeHun YuibsiMa Okkama. Y. Okkam
SIBJISIETCSI OJTHOM U3 TJIABHBIX (DUTYP CXOJACTUIECKOr0 HOMUHAII3MA. Ero OHTOTOrMYecKast mo-
3UMNKS JOCTATOYHO PATUKATBHA U MPEIIOIATaeT TPU3HAHIE PEdAbH020 CYIIECTBOBAHNUS TOJIb-
KO JIBYX THUIIOB CYIIHOCTEN — €IMHUYIHBIX CyOCTAHIMI M Ka4ecTB. DJIUMUHAIUS YHUBEPCAJINIA
W3 OHTOJIOTMYECKOI cucrembl Y. OKKama MpHUBesia K TPAHCHOPMAIMH CyIeCTBOBABIINX pa-
HEE CeMAHTUYIECKUX TEOPHUH, B 9aCTHOCTU TEOPHUU CYIIIO3UIUU. B PEKOHCTPYKIUU, CTABIIEH
KJIACCUYIECKOH, CYyIIo3uIus conmkaachk ¢ pedepennueit, onnaxko B 2000-e ronsr K. Jprorui-
HoBasmn npejiaraeTcsi peKOHCTPYKIIHsI, B PAMKaX KOTOPOI CYIITO3UIUs TOHMMAETCST KAK Te0-
pUs TPOMO3UIIMOHAJIBHBIX 3HAYEHUI. DTOT MOAXOJ MPEIIOJIaracT MOHMMAHWE CYMIO3UIIAN
KaK MHTEHCUOHAJbHOM, a He S9KCTEHCUOHAIbHONW Teopuu. OIHUM U3 KITFOYEBBIX apryMEHTOB B
MOJIb3Y JAHHOW WHTEPIIPETAIMY CJIY>KUT CYIIIO3UIUsT B IPEJIJTOXKEHUSIX O BHIMBIILIEHHBIX 00b-
ektax. Ha HaIm B3muIsi/1, JaHHBIM apTyMEHT BBI3BIBAET 3aTPYIHEHU. TepMUH, OTCHLIAIONTUN K
BBIMBIIIJIEHHBIM OObEKTAM, HE MOYKET UMETH ITEPCOHAJIBHYIO, HO JIUIIb MIPOCTYIO WM MaTepU-
aJIbHYIO CYIIIO3UINIO. BeiMbInLieHHbIE 00beKTHI Y. OKKaM HAa3bIBAET HEBO3MOXKHBIMU. XUMe-
pa SBJISETCS HEBO3MOXKHBIM O0BEKTOM, IIOTOMY YTO OHA IOHUMAETCS KAK TO, YTO COCTABJIEHO
W3 HECKOJIBKUX PA3JIMIHBIX YKUBOTHBIX. CBOMCTBO OBITH CMECHIO PA3JIMYHBIX YKUBOTHBIX BEJIET
K TOMY, UTO JJaHHAs BEIb JIOJI?KHA BKJIIOYATH B ce0sl HECKOJIBKO CyOCTAHITHAIBHBIX (POPM, OJl-
HAKO 9TO MCKJIIOYEHO, TIOCKOJIBKY TO, 9TO MMEET OOJIBITIE YeM OJHY CyOCTAHIIHMAIBHYIO (DOPMY,
HE MOXKET CyIeCTBOBATb B MHUPE. XOTs OOBEKT sIBJISETCS HEBO3MOXKHBIM, TEPMHUH, KOTOPBIi
K HEMY OTCBLIAET, MOXKET OBITH KaK CyObEKTOM, TaK ¥ MPEINKATOM IMPEIOXKeHus. B yaeHun
V. Okkama yTBEpIUTEJbHBIE [IPEJIOKEHUsI O BLIMBINLJICHHBIX 00bEKTAX BCErya OY/IyT JIOXK-
HBIMH, TaK KaK B MUPE OTCYTCTBYIOT PEaJIbHO CyIIECTBYIONINE XUMEPhI. DTO, Ha, HAaIll B3IJIsII,
CBUJIETEIBCTBYET O TOM, UTO MPEJJIOXKEHUST O HEBO3MOXKHBIX 00BEKTaX CKOpPee MOTYT OBITH
apryMeHTOM JIJIsl 9KCTEHCUOHAJIBLHOTO, YeM JIjIs WHTEHCUOHAJILHOIO IIOHUMAHUSI CYIIIO3UIAN.

Kirouesblie cJioBa: CyHIIo3uid, HOMUHAJIN3M, BBIMBIIIJICHHBIC O6"])€KTI:»I7 ycJjioBUA UCTUH-
HOCTHU
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BBenenune

CoBpeMEeHHOMY MCCJIEIOBATEIIO, KOTOPBIHM 3a/lyMaeTCs HaJI BOIIPOCOM 00 OH-
TOJIOTUYECKOM CTaTyCe HECYIIECTBYIONIUX OOBEKTOB, CKOPEe BCEro B IEPBYIO
ovepe b IpuIyT Ha yM uMena A. Meitnonra, B. Boisnano, I'. @pere, B. Paccena
WIN, CKaykKeM, . 3aJIThl, X CTPATEIHH apPIyMEHTAIINA U CIHOCOOBI TIOCTAHOBKU
pobsieMbl. Borrpoc 06 OHTOIOrHYeCKOM CTaTyce TaKnX 00bEKTOB, KaK IIPABUIIO,
TpaHchOPMUPYETCsT B BOIIPOC O BOZMOXKHOCTH PedEpPEHIINN K HUM U YCIOBHAX
UCTUHHOCTHU TIPOITO3UITUN, COEPKAIUX TEPMUHDI, OTCHLIAIONINE K TAKUM 00b-
ektaM. VccmemoBanue mpobieMbl OOBIIHO IIPOUCXOAUT B KOHTEKCTE COBPEMEH-
HOIT aHAIUTHIECKON Tpaguinu. [lenb TaHHON! CTAThU COCTOMT B OOpAINEHUN K
CXOJIACTUIECKUM HCTOKaM BOIIPOCa 00 OHTOJIOIMIECKOM CTATYCE BBIMBIIIIEHHBIX
00BbEKTOB U BO3MOXKHOCTU pedepeHIny K HUM, & UMEHHO K YUE€HUIO OJHOTO U3
CaMbIX BJIUSTEJLHBIX IpejcTapuTeseil repmunnzma X1V Beka Yusbsama Okka-
Ma. 3aJladaMi CTATbU SIBJISIIOTCSI BBISBJIEHHE OCOOEHHOCTEH WX CYIITO3UINH, a
TaK K€ IKCIUIMKAINAS YCJIOBUIl MCTUHHOCTH IPEIJIOXKEHHH, COMeprKalnx TaKnue
TepMUHBI, B jioruke Y. Okkama.

[ITupoko u3BectHO, 9T0 Y. OKKAM SIBJISIETCST TaK>Ke OJIHON M3 TJIABHBIX (hu-
Iyp CXOJACTHIECKOro HoMuHam3Ma!. Ero onTosIornaecKast mo3uImst JOCTaTOq-
HO PaJUKaJIbHA U IIPEIIoaraeT IPU3HaHIEe PeabHOrO CYIIECTBOBAHUS TOJIBKO
JBYX THUIIOB CYIIHOCTEHl — eIMHUYHBIX CyOCTaHINN W KadecTB, a JIIOOble YHU-
BEpCAJINH, COTJIACHO €ro YUIEHUIO, peajibHo He cytiecTBytoT. [Tozumus V. Okka-
Ma B OTHOIIEHUN YHUBEPCAJIMI MPUBOIUT K PA3JUIHBIM CJIEICTBUASIM BHYTPHU
€ro yUeHHs: BO-TIEPBBIX, OH OTKA3bIBAETCS OT JOCTATOYHO TPAIUIIMOHHON JJIst
CBOEr0 BPEMEHU KOHIIENIMH WHTEHIMOHAIbHOrO npucyrcTus |[lepsep, 2016],
BO-BTODPBIX, PEJYIUPYET CHCTEMY apUCTOTEJIEBCKUX Kareropuii g0 JaByx (cy6-
CTAaHIUIl U Ka4yecTB), B-TPETbUX, B 3HAUUTEJHHON CTEIeHN U3MEHSIeT U liepe-
OIIPEIEIsIeT CMBIC TAKMX KJIACCHIECKUX CBOMCTB TEPMHHOB, KAK CUTHU(DUKA-
nust (significatio) u cymmosurust.

l'oBopst 0 po/iM BLIMBIILIEHHBIX 00beKTOB B (pustocodpun Y. OKKaMa, MbI
MOXKEM PacCMaTpPUBaTh MOCJIEIHNE C HECKOJbKUX IMO3UIMI: C TOYKH 3PEHUST UX
3MUCTEMOJIOTHIECKOTr0, MeTa(hU3NIECKOTO U CEMAHTUIECKOro craryca. Bmecre
C TeM B HEKOTOPBIX CJIy4asiX OHTOJOIMIECKHUM IIPpObJIeMaM COIYyTCTBYIOT CEMaH-
TUYIECKUE PEIIeHnsI, CEeMAHTUKE B CBOIO OYepeb IIPEIIEeCTBYIOT OIPeIeeHHbIe

1XoTs1 HEKOTOpBIE MCCIIEOBATENN OTHOCST €ro CKopee K KOHIeNTyamusMmy. Hampumep,
|Brown, 1996|.
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SMUCTEMOJIOTHIECKUE U META(MU3INIECKHE OCHOBAHUS, II0O9TOMY FOBOPHUTH O HUX
KaK O IIOJIHOCTBIO HE3aBHCHMBIX IIOCTAHOBKaX BOIpOca MbI He MoxkeM. K To-
My »Ke TaKoe pasjInveHre ITOJIXO0B HECKOJIBKO aHAXPOHWYHO U HE BITOJIHE CO-
OTBETCTBYET ayTEeHTHUIHOMY IEJICHHUIO COUMHEHUl cxosiacToB. Tounee OBbLIO ObI
ckazarThb, 4To Y. OKKaM obpalnaercss K IpobJjeMe BBIMBIILIEHHBIX 00bLEKTOB B
CHAEAYIOIINX KOHTEKCTaX: B PA3MBIILIEHUAX O IIPUPOE KOHIEITOB 1 OHTOJIOI -
YECKOM CTaTyCe YHUBEPCAJINH, B TCOPUU OIIPEJICJICHUAS U B TEOPUU CYIIIO3UIINN.
CoOTBeTCTBEHHO pA3JIMYHbIE ACHEKTHI OCBEIAIOTCA B TpakTarax: Quodlibeta
Septem, Ordinatio, Expositio aurea super artem veterem, Summa Logicae 1,
Summa Logicae 2 (manee — SL1 u SL2), Reportatio. B namnoit crarbe pac-
CMATPUBAIOTCS CEMAHTHUYECKHE aCIeKThl BOIIPOCa O IPUPOE BBIMBIIIJICHHBIX
00BEKTOB, B YACTHOCTH CIIOCOOHOCTH TEPMUHOB, OTCHLIAMOIINX K TAKAM O0HEK-
TaM, 001a1aTh (PYHKIIUEH IePCOHAIBHON CYIITO3UIINNA ¥ CAIHU(MDUKAIINH, TI03TO-
MY BOIIDOC O reHe3nce KOHIEINTOB BbBIMBIITJICHHBIX O6'beKTOB 110 60ﬂb]]lel71 qacTu
ocTaeTcs 3a ee npeneaamu. I1o 9Toil npuunHe OCHOBHLIMU UCTOYHUKAMU SIBJIs-
forcst SL1, SL2, QQ u B menbineit Frpositio aurea super artem veterem.
Nureprperaliiss TOHATUN <«CYNIIO3UIUS> U «CUTHU(DUKAINAA> B JIOTHKE
V. Okkama craja IpeaIMeTOM MPOAOJKATEIbHBIX JUCKYCCHI B HCCIEI0BATE b
ckoii jinreparype. Cpean 0OCHOBHBIX KOHIIENTYAJIbHBIX IIOIXOI0B K IIOHUMAHIIO
CYIIIO3UIINA MOXKHO BBIIEJUTH CJIELYIONIHe: COJMUMKEeHNe CYIIIO3UIUn ¢ pede-
peHIueil, cOJMKeHne CYIIO3UIUU C TeOPHeil MPOIO3UINOHAIBHBIX 3HAYEHUIA,
HparMaTHuecKasl MHTEPIPeTAIns CYHIO3UIHnZ. B J11060M U3 9THX IIOJIX0J0B
[IPU3HAETCH 3HAYUMON POJIb CYIIIO3UIMY JIJI OIPEIe/IeHNs YCJIOBUNR UCTUHHO-
CTH TIpeJIozKennit. BayKHBIM Jj1sT PEKOHCTPYKIIMM TEOPUU CYIIIO3UIUU IIPE]I-
CTaBJISIETCS BOIPOC O TOM, KaK BO3MOXKHA CYIIIO3UIMS TEPMUHOB B IIPEJJIO-
JKEHUSIX O BBIMBIILIEHHBIX O0bEKTaX. 3aTPyIHEHUsT B pedepeHInr TEePMUHOB
BOZHHUKAIOT II0 JBYM OCHOBHLIM NPUYMHAM: B CHJIY OCOOEHHOCTEH KOHTEKCTa
(HaHpI/HVIep7 B MOJaJIbHBIX WJIN OBPEMEHCHHDBIX KOHTGKCT&X) nJjin B CUJIy CIienu-
buaeckoro 3uavdeHnst repMuHa (HAIpPUMEp, B CIy9Yae TEPMUHOB, 0003HAYAIOINX
BBIMBIILIEHHbIE 00beKkThl) |Ashworth, 1977]. IIpumepom repmuna, 0603Ha A0
IIEr0 BBIMBIIILIEHHBIE O0BEKTHI, Jallle Bcero OpLIa «xumepas. CXogacThl coria-
MAJINCh MEXK Iy cODOI B TOM, 9TO XUMepa — 3TO CYIIECTBO, COCTABJIEHHOE U3
qacTeil pasInIHbIX YKUBOTHBIX, XOTsI UX IIPEJICTaBJIEHAE O TOM, U3 KaKUX KOH-
KpeTHO vacreil (nm cybecTanuaibHbIX (DOPM) OHO COCTOUT, MEHSLIOCH. Kak oT-

2TlepBbIit MOIXO MPENCTABIIEH GOJNBIINM KPYTOM aBTOPOB, OTIEIBHO MOMKHO BBIIEIHT,
rmanpumep: |[McCord Adams, 1987, McCord Adams, 1977, McCord Adams, 1976 |Ashworth,
1977, |Spade, 1974|. Ko Bropomy noaxoay MoxHO oTHecTH, Hanpumep: [Panaccio, 2004]. Tpe-
THil IO/IX0/, B LIEPBYIO o4Yepes npeacrasisier padora [Dutilh Novaes, 2007]. Coimxenne cyn-
TO3UIN U PedEePEeHIuN ABJISETCA TPAJUIUOHHBIM. [IparMaTudecKas HHTEPETAINs CYIIIO-
3UIUN TTO{4EPKUBAET POJIb TOBOPAIIEr0 U WHTENEPTUPYIOMIErO JJIs UCIOIB30BAHUS AllllapaTa
CyTITTO3UITAHN.
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Meuaer . Dusopt, pedepeHIius K BOOOparkaeMbIM 00beKTaM B CPEIHEBEKOBOM
JIOTHKE 3aTPYy/IHEHA HE IIPOCTO MOTOMY, UTO UX HE CYIIECTBYET U ODIue TepMu-
HbI COOTBETCTBEHHO SIBJISTFOTCS IIyCTBIMM, & IOTOMY, 9TO OHHU IPEJICTABJISIINCE
HEBO3MOXKHBIMU B TOM K€ CMbICJIE, KAK «COBPEMEHHOMY YHTATEJIO [TPEJICTABIS-
eTCsl HeBOBMOXKHBEIM KPYIVIBI KBaJpaTs>. DTO CBA3AHO C TeM, UTO Takue o0b-
€KTBI, KaK <«XUMepay, UCTOJKOBBIBAJIUCH KaK IPE/IIOJIArAIONINE KOMOMHAIIUIO
HECKOJIbKAX CYOCTAHITUAILHBIX (DOPM, UTO HAPYIIAJIO METAMDU3NIECKUI TTPUH-
[OMII: TO, YTO UMeeT OOJIbIe, 9eM OJHYy cyOcTaHInaabHyIo (OpMy, HE MOXKET
cymecrBoBarh B Mupet. CaMa HOCTAHOBKA BOIPOCA O BOBMOMKHOCTH ODO3HA-
YeHUsi Belleil, He CYIIECTBYIONINX B PeaJIbHOCTHU, OpaJia HAvajI0 B HEOOJIBIIOM
dparmenTe TpakTara Apucrorens «O6 Mcroiakopanum»: «IlomobHo ToMy Kak
MBICJIb TO TOsiBJIsieTcsi B jiymie, [16al0| He Oy/yqu MCTUHHON MM JIOXKHOM, TO
TakK, YTO OHA HEOOXOIWMO UCTUHHA WJIU JIOYKHA, TOYHO TaK YKe U B 3BYKOCOUE-
TaHUsSIX, 100 UCTUHHOE W JIOYKHOE MMEIOTCSI TIPYU CBSI3BIBAHUU U PA3beUHEHMH.
Nmena ke u raroJibl caMmu 1o cede 1mojiobHbI MBICIN 0€3 CBA3bIBAHUS WIN PA3b-
eJINHEHNS, HAIIPUMED, “deioBeK’ min “6esoe”; Korjaa HUIero He IpubaBIseTcs,
HeT HU JIOKHOTO, HU MCTHUHHOTO, X0Tsi oHu u [16al5| obo3HauaoT 4T0o-T0: BE/IH
U «KO3JIOOJIEHb» YTO-TO 0003HAYMAET, HO €Ile He UCTUHHO U HE JIOXKHO, KOrJa He
npubasiie [riaros| “6err” mwin “He O6bITH’ — OO0 BOOOIIE, OO KACATETIHHO
BpeMenu» |[Apucroresb, 1983].

TepMI/IHbI, OTChLJIaIonue K HEBO3MO2KHBIM 06']:)eKTa,M7 JJIg MHOT'UX CpeJIHEeBe-
KOBBIX JIOTHKOB 00JIa/Ia/Il 3HAUCHUEM, U UX CJIEJ0BAJIO OTJINYaTh OT TEPMUHOB,
Y KOTOPBIX B IIPUHIUIIE HE MOXKET 6bITI) HUKaKOI'O 3Ha4YeHud, — BPOJAe «CKUH-
narcoc» (‘skindapsos’) [Dewender, 2001].

CyHHOSI/IHI/Iﬂ n yCcJIOoOBUsA UCTUHHOCTU Hpe,II;JIO}KeHI/Iﬁ

Bormpoc o Tom, obiagaior i B joruke Y. OKKaMa IPEIJIOKEHUsI ¢ TePMU-
HaMU, OTCHLJIAIONIAME K BBIMBIILIEHHBIM O0b€KTAM, UCTUHHOCTHBIM 3HAYCHUEM
NJIN ABJIAOTCA 66CCMI)ICJI€HHI)IMI/I, TECHO CBsA3aH C BOIIPOCOM O TOM, MOT'YT Jin
TaKue TEPMHUHBI 00JIaJaTh CYIIIO3UIME M KAKOW MMEHHO. JTO 00YCJIOBJIEHO
TeM, 910 Y. OKKaM sIBJISIETCSI OJTHIM M3 aBTOPOB, JIJIsi KOTOPBIX TEOPUS CYIIIO-
SUIUE CTAHOBHUTCSI OCHOBHBIM HHCTpYMeHTOM Teopuu ucTubl |[Dutilh Novaes,
011)
«CTOSATH BMECTO YEro-TO», TO €CTh, NHBIMU CJIOBAMHU, «yKa3bIBATb HA KOHKDET-
HYIO 9aCTh CBOETO pedepeHnnalbHOro 3Ha4eHnsl B BbICKasbiBaHUN» |JIMCaHIOK,

Cymurmosutiust mpecTaBisieT cob0oil CBOMCTBO TEPMUHA B IIPEJJIOYKEHUN

| 3Xors npenmeroM paccMoTpeHnst DIIBOPT SIBJISIOTCS MO3IHECXOJACTHIECKHE TEOPHH 13-

|prkckux JjiormkoB Hadasa X VII Beka, OHM, B 3HAYUTEILHON CTEIIEHU, COXPAHSIOT IYE€PThI 00-|

[Er0 CXOJIACTUYIECKOTO MIPEICTABJIEHUS O BBIMBIIIJIEHHBIX OObEKTaX.
“Tlonpobnee cum. [Ashworth, 1977, |[Schierbaum, 2014].
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2001]. TyiaBHO# 0COGEHHOCTBIO CBOTCTBA CYIIIO3UIMU, OTIINIAOIIE} ero OT CBOi-
CTBa CUTHU(DUKAIUHU, SIBJSIETCS TO, YTO TEPMHUH MOXKET 00J1a/1aTh UM TOJIHLKO B
npejioykernn. CUrHUDUKAIMS B CBOIO OYepeib sIBJIsIeTCst OoJiee (pyHIaMeH-
TaJIbHBIM CBOHCTBOM, YeM CYIIIO3MIIHSI.

B neppoit kuure Tpakrara SL Y. OKKaM mpejjaraer cjieayollee omnpeaese-
HHe CBOWCTBa CYIITIO3UIINN:

«Cynmno3unusi 2ke 03HA4YaeT IOJICTAHOBKY BMECTO JIDYIOrO, TaK YTO KOTJa
TEPMUH CTOUT B BBICKA3BIBAHUM BMECTO Y€ro-jinbo (Tak YTO Mbl MOJIb3YeMCsi
9THM TEPMUHOM BMECTO Yero-jinb0, OTHOCUTEJHHO Yero WJIM OTHOCUTEJIHHO Me-
CTOMMEHMNS, YKa3bIBAIOIIETO HA TO 2Ke, ITOT TEPMUH WU UMEHUTEIbHBIN 11aJ1e7K
9TOrO TePMUHA, €CIH OH CTOUT B KOCBEHHOM, CKa3bIBAIOTCSI HCTUHHO ), TO OH TIO/I-
pa3yMeBaeT 3TO; U BCE 9TO UCTUHHO, 10 KpaiiHeil Mepe Torja, KOIja TEPMUH,

KOTOPBIil CYIIIOHUPYET, B3AT CUIHIMDUKATHBHO» .

NupiMu cjtoBaMu, €CJIM TEPMUH «B3AT CUTHU(DUKATUBHO», TO €CTh 0003HAYa-
€T HEKOTOPYIO PeaJIbHYIO €IMHIYHYIO BEIlh WU KAaIeCTBO, TO U CYyIIIOHUPOBATH
oH OyJieT B IIePBYIO 0Y€PE/ib, KOIJa OH II0/Ipa3yMeBaeT HEKOTOPYIO PEAJIbHO Cy-
IECTBYIONTYI0 KOHKPETHYIO BEIb. 10 eCTh 00bEKT, KOTOPBINl OH CYIIIOHUPYET,
COBIIQJIAET ¢ OO'BEKTOM, KOTOPBIH OH MEPBUIHO 0OO3HAYACT (MM CUTHUMUIU-
pyer). BazkHO OTMETHUTB, 4TO 9TO ONpEJeIeHIEe, XOTsl 1 IPEJCTABICHO KakK 06-
1iee, B IEPBYIO 0YePe/ib TPUMEHUMO K OJTHOMY U3 BUJIOB CYIIIO3UIINH, 8 UMEHHO
K IEePCOHAJIBHON cymmosunuu. VIMEeHHO 1mepCcoHaJIbHON cymmno3urueil obJajaer
TEePMUH, B3AThII CHTHU(DUKATHBHO, TO €CTh B €ro obo3nadaorieit pyuxmuu. Ta-
KM 00pa30M, IepCcoHaIbHAs CYIIIO3UIus Boleasdercs Y. OKKaMOM KaK OCHOB-
Hasl, YTO PAJIUKAJIBLHO OTIMYAET ero OT TaKuX, Hampumep, cxoactoB XII Bexa,
kak YwibaM [llepByn miau llerp Mcmanckwmit, 1j1s1 KOTOPBIX OCHOBHBIM ITOIBU-
JIOM CYHIIO3UIINY OBbLITa IIPoCcTasi, TaK KaK OHa 0bo3Havaja PopMy, MJIH YHUBEP-
cammio |[Ebessen 1981]. V. OkkaM 0TKa3bIBACTCS OT PEATLHOTO CYIIECTBOBAHMUS
YHUBEpCAJIUH, IPpU3HABasl TOJILKO peasibHbIE €IUHUYHBbIC CYOCTAHITUU U Kave-
CTBa, U IIOTOMY OCHOBHBIM IIOJIBUJ/IOM CYIIIO3WIIMM B €r0 CHCTEME CTAHOBUTCH
nepconanbhas. Kak numer E.H. Jlucantok, «OxkaMm oTBOIUT CBOACTBY 0003HA~
YEHUsl OIPEJIEJIAIONTYIO POJIb B IIPOIecce KBATUMUKAIINN CYIITO3UIINA TEPMUHA:
110 KpaifHeil Mepe, MePCOHAbHAS CYIIIO3UINS OKA3bIBACTCS B TECHON 3aBUCH-
MocTu OT Hero. Mabimu ciaopamu, OKKaM IOJIAraer, ITo KaykJ10e CJIOBO UMEET
HEKOTOPBIN GA3UCHBIN CMBICJI (UM CMBICJIBI — €CJIM 9TO CJIOBO JBYCMBICJICHHO),

®|Oxkam, 2010, c. 29], [Ockham, 1974c, p. 193]. Dicitur autem suppositio quasi pro aho
positio a, ita quod quando terminus in propositione stat pro aliquo, ita quod utimur illo
termino pro ahquo de quo, sive de pronomine demonstrante ipsum, ille terminus vel rectus
ilhus termini si sit obliquus verificatur, supponit pro illo; et hoc saltem verum est, quando
terminus supponens significative accipitur.
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10 OTHOIIEHUIO K KOTOPOMY IPOM3BOJUTCS ITOUCK aKTYaAJbHBIX pedepeHToB, To
ecTb KBasimdunupyercs cymmnosuius» |/ lucanrok, 2001|.

B 3aBUCHUMOCTH OT THUIIa CYHIIO3UITUU OIIPpEIEC/IACTCHd, KaKoii UIMEHHO YaCTH
obsacTu pedepeHITNaIbHOr0 3HAYEHNsT COOTBETCTBYET TEPMUH B IIPEJIIOXKEHUN.
Hamnpumep, B npeioxkennu «4emoBeK eCTh TPEXCIOKHOE CJIOBO» TEPMUH <«He-
JIOBEK» 00J1a/1aeT MaTepuajbHON CyNIIo3uIueil (oToMy 4To 0603HaIAeT HEKO-
TOPBIN MaTepUaIbHO BBIPAYKEHHBIN 3HAK), a B NpEJJIOKeHnn «e/loBeK ecTh
pasyMHOe CyIIeCTBO» TEPMHUH O0JIQJIaeT ePCOHAJILHON CYIIO3UIINE, TOTOMY
4T0 00603HAYAET MHOXKECTBO peasibHbIX Jojeit. [IpocToit cynmosunueit TepMuH
00J1a/1aeT, KOria OH II0/Ipa3yMeBaeT KOHIENT WU UHTEHIUIO JIYIIN, HO He B3AT
curangukaTuBao. MarepuajibHas CYIIIO3UIUS YKE B CBOIO OUYEPEIb UMeeT Me-
CTO, KOI'J]a TEPMUH He B3AT CUTHU(MDUKATUBHO, HO ITOPA3yMEBAET CJIOBO IIPOU3-
HECEHHOE WJIU CJIOBO Hamucannoe. Cymmo3uiueit MoxkeT 00J1agarh Jitoboe BhIpa-
JKEHHUE, CTOsIIee Ha MecTe CyObeKTa WU IpeauKaTa npeioxkerust. [1o ciosam
E.H. JIucaHiok, «IIOCKOJIbKY CUTHIU(DUKATOM KarXKJIOT0 TEPMUHA SBJISIIOTCS pe-
AJIbHO CYyIIECTBYIOIINE BEIIU, ITIOCTOJIbKY HU O/ITUH TEPMHWH HE MO2KET 0603Ha.anb
HEYTO, 00JIaJIA0NIee MHBIM OHTOJIOTUIECKUM CTATYCOM, B CpaBHEHUHU C 0DO3HA-
JaeMbIM JIDYTUM TEPMHHOM; U BOOOIIE, pa3 pedb BCEra WIET O Bellax, HeBO3-
MOXKHO paccyx)Jarhb 06 nx dopMe u MaTepuu Kak O YeM-TO JEHCTBUTEIHHO
aKTyaJIbHBIM 00pa30M pPa3jIndIHOM, I[IOTOMY UTO B PEAJIbHOCTH TAKUX JTUCTUHK-
nuit B camux Bemax HeT. CjreoBaTe/IbHO, HUKAKOTO ‘HEPABHOMPABUS MEXKIY
CcyObeKT- U MpeIuKaT-TEPMUHOM B BBICKA3BIBAHUU OBITH HE MOXKET, U IIPEJIu-
Kalldsl — 3TO uJeHTUMUKAIUS CYHIOHUPYEMOIO CYyO'bEKT-TEPMUHOM C CYIIIIO-
HUPYEMBIM IIPEJIMKAT-TEPMUHOM, TO €CTh B PEAJIbHOCTH 3TO €CTb OJIUH IPEJ-
mer» [JIucaniok, 2001].

NupiMu cioBaMu, B TPEIJIOKEHUHN «XHUMEpPa €CTh HEUTO» CYOBEKT MOXKET
UMETb IPOCTYIO CYIIIO3UIINIO — U TOTJIa OH OTCHLIAET K KOHIICNTY, WU MaTe-
PUAJIBHYIO CYIIIO3UIUI0 — U TOTJA OH OTChLIAET K CAMOMY HAIIMCAHHOMY CJIOBY
«xumepay. B ciaydae ke ¢ IepcOHAILHON CyIIIO3UINEH CUTYAIS OKA3bIBAETCs
caoxkuee. Jlyiss TOro 9TobbI MOSICHUTH TOT CJIy4ail, PACCMOTPUM OIpee/IeHre
CUrHUDUKAIIIN.

Kax B mepBoit kuure tpakrara SLS, tak u B Tpaxkrtare Quodlibeta Septem
[Ockham, 1974c| V. Oxkam pasaudaer 4erTbipe CMbICJA MOHATUsI CUTHUMDUKA-
muu. B aroit crarbe Hac OyleT MHTEPECOBATH TOJIBKO IEPBBIA cMmbica. B ST
o dopmysupyercs cieytonmm obpazom: «Bo-TiepBbIX, 0 3HAKE TOBOPSAT KaK
0 CUTHU(DUIMPYIONEM, KOIJa OH CYIIIOHUDPYeT HJIM CIIOCOOEH CYIIIOHHPOBATH
HEKOTOPYIO BeIllb TaKUM 00pa3oM, 4TOObI UMs (TEPMUH) MOIJIO MOCPEICTBOM
[J1aroja ‘ecTh’ ObITh MPEIUITIPOBAHO YKA3ATEIbHOMY MECTOMMEHUIO, OTChLIA0-

6 «Significare»> multipliciter accipitur apud 1 o g i ¢ o s [Ockham, 1974c}, p. 95].
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meMy K 3TOH Bemn>>7. Kitaccuaeckuii mpumep, KOTopslii npusoaut Y. OKKam, —
«Cokpar (ecth) Gemblii» («Sortes est albus»).

Ecnmu MBI TOBOpHM O TOM, UTO KA9eCTBO <«OBITH OEJIBIM» CUTHUMDUIIAPYET
Cokpara, 3HauuT, npeioxkenne «OH 6ejr» JT0/KHO ObITh HCTUHHO IIPU YCJIOBUH,
9TO yKasaTeJIbHOe MEeCTONMMeHMe «OH» oTcbliaeT K Cokpary. [Ipumep ¢ 6esibiM B
9TOM KOHTEKCTEe He KaKeTCsl cJIydailHbiM BeioopoM Y. Okkama. Ha sto, Ha Ham
B3IJIsIJ], €CTh JIBE CYIIECTBEHHBIE IPUIUHBL: IIEPBAsT COCTOUT B TOM, UTO «OeJIbIii»
9TO KOHHOTATHBHBII, & He abCOOTHBIN TepMUH (TI0pOOHee 06 ITOM CM. HUKE),
BTOpasl — IMPUMep WIIIOCTPUPYET TO, UTO KAIECTBO MOXKET CUTHU(DPUKATUBHO
OTCBHLIATDH JIUIIb K HEKOTOPOI €IMHIIHON peaJIbHOM Beln, a He K YHUBEPCAJIHIH.

MozxHO mpuBecTH Apyroil mpumep: Bo3bMeM mpejjoxkenne «JIscu — coba-
Ka», e TO, 9T0 cobakKa CUTHH(PUKATHBHO OTCBHLIAEeT K JIach, o3Hadaer, 4TO
MOXKHO C(OOpMEUPOBATh HEKOTOPOE MCTHUHHOEe BbICKasbiBaHue «OHa cobaka» u
ykazarh Ha Jlscu. Takum oOpas3oM, yIIPOIEHHAsI CXeMa YCJIOBUN MCTHHHOCTH
[PEJJIOYKEHII BBITVISJUT CJIEAYIOMUM 00pa30M: MIpeJIOKeHne Oy1eT MCTUHHO,
KOT/Ia CyObeKT U IMPEINKAT CYyHIOHUPYIOT OHY M TY YK€ BEIllb.

Tepmun He 06J1a1a€T BO3MOXKHOCTBIO CYIIIOHUPOBATH (IIEPCOHAJIBHO), €CIIH
pedb MJET O HEBO3MOXKHBLIX OOBbEKTax, HAIlpUMEp XHMepax, TaK KaK OHM He
006J1a/1aI0T peabHbIM CYIIIECTBOBAHUEM.

Kaccudaeckoil naTEpIIpeTanyeil Cynmo3uIun sIBJISeTCs ee COJIMKEHNe ¢ pe-
depenrueit, oquako B 2000-e rompr K. [Isrorun-Hosasmr npemiaraer apyroit
KOHIIENTYAJIbHBIN TTOIX0/ K ITOHMMAHHUIO TEOPUU CyIIo3umnun. Henb3s ckasarh,
YTO OH IOJIHOCTHIO 3aMEHUJI UJIU OIPOBEPT MPEIIECTBYONIUI TIOIX0, OTHAKO
B NIPEI0KEHHON MHTepIpeTarun 60jee IBHO 0DO3HAYUINCH HEKOTOPBIE IIPO-
OJ1eMHbIEe BOIIPOCHI OKKAMOBCKOM Teopuu. [yiaBHast 0cOOEHHOCTH PEKOHCTPYKITUU
K. Iptorun-HoBasm 3ak/rogaeTcss B TOM, YTO CYIIIO3UIIAS TOHUMAETCs, KaK TO
ITOCPEJICTBOM U€ro IMPOJIYIUPYeTCss HabOp BO3ZMOYKHBIX CMBICJIOB MPEJIOKEHUS.
D10, 110 MHEHHIO aBTOPA, [TOIIEPKUBAET €€ NHTEHCHOHAJIBHBIHA, & He 9KCTEHCHO-
HaJIbHBIA XapaKTep, a TOYHee, TO, YTO OHA IIPEACcTaBisieT coboil cBoeobpa3HbIil
rubpuj| — «3KCTEHCHOHAJIbHYIO TEOPHIO HHTEHCHOHAJIOB> (extensional theory of
intensions). [Toyemy ke, ecjim CyIIIO3UIUsT €CTH CBOWCTBO TEPMUHA CTOSITH BME-
CTO 00'bEKTA, €€ HeJIb3sl OLIPEIe/INTh Kak pedepeniuio? Ha nai B3risit, SToT Te-
3uc B Teopun Hpioruia-HoBasir obecrieden omnpeie/ieHIeM HOHATHs pedepeHITnn
B y3KOM CMBICJIe KaK MeTO[a OJJHO3HATHOI'O YCTAHOBJIEHUST pepepeHTa TEPMUHA.
CoOTBETCTBEHHO TaK KaK B PAJIE CJIyIaeB CYIITO3UIINsT OKa3bIBACTCsT HECIIOIe3HA

"Nam uno modo dicitur signum aliquid significare quando supponit vel natum est
supponere pro illo, ita scilicet quod de pronomine demonstrante illudsper hoc verbum «est»
illud nomen praedicatur. Et sic <album>> significat. Sortem; haec enim est vera «iste est
albus» demonstrando Sortem. Sic «rationale» significat hominem; haec enim est vera «iste
est rationahs», demonstrando hominem. [Ockham, 1974c| p. 95].
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JIJIsI 9TOM 11eJ1H, ee, TI0 MHEHUIO UCCJIeI0BaTe s, HeJlb3sl IIOHUMAaTh KaK pedepen-
[0, a CJIeJyeT MOHUMATh KaK (POPMAJIBHBII METOJ CEMAHTUIECKOTO aHAJM3a
MIPEJJIOYKEHU I, TPOLY IIUPYIONINI JINITh HAOOP UX BO3MOXKHBIX aJIbTEPHATUBHBIX
npoureHuii. OCHOBHBIX KOHIENTYAJbHBIX apIyMEHTOB B II0JIb3Y IPEII0KEHHO-
ro €el0 Te3uca JBa:

e 3HauMMOCTDL IoHATHA «denotaturs JJId MHTEHCUOHAJIbHON nHTenpeTanun
CYIIIO3UITAA.

Tepmun «denotaturs HeoJIHOKPaATHO BCTPEYAETCS B IJIABaX, IMOCBHAIIEH-
HBIX CYIIIO3UIMA U BO3PAXKEHUSAM BO3MOXKHBIX OIIIOHEHTOB IPOTHUB I0-
uumanus cymmnosurmun Okkamom. K. JIstorui-HoBasim npemraraer nepe-
BOJIUTH €ro Kak «yTBepxKiaercs» (it is asserted), (mocpeacrBoM 1mpe/iio-
JKEHUsI HEUTO yTBEPKIAeTCsi) «yKasbiBaeTcst» (it is indicated), mogpasy-
MEBAETCs, TO €CTh OJIHO IPEIJIOKEHNE MOXKET ITOHUMATHCS B HECKOJIbKIX
CMBICJIAX U COOTBETCTBEHHO CO3/IA€TCs HEKOTOPBIH HAOOP MapaJuIesIbHbIX
PaBHO3HAYHBIX ITPOMO3UITUOHAIBHBIX MPOUYTeHNH. OOBITHO TEPMHUH YIIO-
TpebiisieTca B popMme «per istam propositionem “p” denotatur quod...»
B noxnom mipemjiokerun «YesioBek ecTb 0ceji» HU CYObEKT <«UeIOBEK»,
HU [PEJUKAT «OCEJI» He SABJISIOTCS IIYCTHIMU, OJIHAKO IIepecevdeHne uX CyIi-
ITO3UIUN ABJISIETCS MYCTBIM. Y TBEPXKIAECTCS, YTO UEJOBEK CYIIIOHUPYET
BCEX JIIOJIEN U 9TO OCeJI CYNIIOHUPYET BCEX OCJIOB, OJIHAKO, IOCKOJIbKY HET
OOITEro CYIITOHEHTA MEXK/y CYObEKTOM U IPEIUKATOM, HO yTBEPXKIAeTCH,
9TO TaKOBO{l JI0JIZKEeH OBITh, 3TO NPEeJJIOXKeHNe sBJIsieTcst JoxKHbIM [Dutilh
Novaes, 2007]. IToxoxkwuii 9¢bdeKT BOSHUKAET B IPEJJIOKEHUSIX C [IYCTHIMU
repmunamu. K. Jpiorun-HoBasmn numrer, 910 B npejioxKeHnn «XuMepa
Oestasi» XUMepa HUYErO HE CYIIIOHUPYET, OJIHAKO IOJIPA3yMeBaeTCsl, 9TO
XHUMepa HeYTO CYIIOHUPYET (B CHJIY TOrO, YTO NPEJJIOKEHUE SBJISETCS
YTBEPAUTEIBHBIM ), XOTsI B CHJIy TOTO, YTO HET HU OJHOW XUMEPHI, TO, UTO
[IOIPa3yMeBaeTCsI, HE UMeeT MecTa. TakuM 00pa30M, OHA MPUXOIUT K Bbl-
BOJLY, YTO B 3TOM CJIy4dae MOXKHO TOBOPHUTD O HAJIMYUU IIYCTON CYIIIO3UIINH,
OJTHAKO HE TEPMUHOB II0 OTJIEJILHOCTU, & UX ME€PEeCeUEHUsI.

e SunaunmocTh nousaTus «est distignuendas s MHTEHCHOHAIBHOI WHTE-
nperTanguun CYIIIO3UIUN.

CMBICTIBI TIPEJIIOKEHUT (HATPIMED, MOAIBHBIX MJIH OBPEMEHEHHBIX ), CO-
riacao Y. Okkamy, MOkHO pasiauuarh (est disitinguenda). Paznuuenne
CMBICJIOB TIPeJIOXKEHNsT BO3MOXKHO He BO BCEX CJIydasiX, HO TOIJa, KOIIa
BO3HMKAET KBUBOKaIUsl (Hanpumep, cyObeKTHOro TepmMuHa). Tak, mpej-
snoxkenne «Hekoropas Gesas Berb ObLita 6eJ10i Buepay MOKeT OHUMATb-
¢t B IByX cMmbicyax: 1. Bermip, koTopast Oblia 6estoit, 6bL1a 6e/10#t BUepa,
2. Bemp, KoTOpast ecth besasi, ObLaa 6esoit Buepa.
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[Ipencrapisiercs:, aro murepuperamusi, npemioxennas K. Hyrua-Hosasrr,
COIIEP>KAT HECKOJIbKO CIIOPHBIX yTBepKIeHnii. Pedepeniuss Heobs3aTeIbHO
JIOJIPKHA TOHIMATBCS B Y3KOM CMBICJIE OJTHO3HAYHOIO YCTaHOBJIEHUST pedepeHTa,
a TOrJa He COBCEM ICHO, II0UEMY TE€OPHs CYIIIO3ULINNA HEe MOXKET ObITH 3KCTEHCH-
OHaJIbLHOIA. KpOMe TOro, OJJHUM M3 CaMbIX HpO6I[eMa.TI/ILIHbIX MOMEHTOB B paMKaX
3TOrO MMOAXO0A ABJISETCS MHTEPIPETALNS CYIIO3UINNA TEPMUHOB, OTCHLIAIOIIIX
K HEBO3MO>KHBIM O6']3€KT8JM7 KOTOpasd HOCUT, Ha Halll B3IJIAT, 9KCTEHCUOHAJIbHBIN
XapakTep.

VYci1oBus ICTUHHOCTU Hpe,H,J'IO)KeHI/Iﬁ O BBIMBIIIIJIEHHBIX O00beKTax

Y. OxkaM paccMaTpUBaeT CyHIO3UIUAI0 K BOOOPaXKaeMbIM OOBLEKTAM
(figmenta) B ry1aBe YeThIpHAANATON BTOPOil KHUrK TpakTaTa SL, Bbliesisis npe/I-
JIO2KEHUSI O BBIMBIIIJICHHBIX 0OBEKTAaX KAK O0COOYIO PA3HOBUIHOCTH IIPEJIJIONKE-
unit. Kak/iomy TUIY TIPEJIOXKEHUH COOTBETCTBYIOT CBOU IIPABUJIA, YCTAHOBJIE-
Hust ucTUHHOCTH. Y. OKKaM COTMKAET IIPEJJIOKEHUsI O BBIMBIIIIEHHBIX 00bHEK-
Tax ¢ JIPYIUM TUIIOM PEJJIOKEHUH, OIIMCAHHBIM UM B IPEJbLIAyIIei (TpuHaa-
Toit) TiaBe SL, — NPEJIOKEHUSIMIE, COIEPKAIMMI OTPUIATEIbHBIE TEPMUHBI.
OcHoBaHMEM JIJIsI 9TOTO COTMKEHUS CJIY?KUT TO, UTO HU TE€M, HU JPYTUM HUITO
B PEATLHOCTHU He COOTBETCTBYET. BuIMBIIIEHHBIE 00BHeKTHI Y. OKKaM HA3LIBAET
HEeBO3MOXKHbIMU. CKarkeM, XUMepa SIBJISIETCS HEBO3MOXKHBIM OOBEKTOM, IIOTO-
My UTO OHA IOHUMAeTCs KaK TO, UTO COCTaBJIEHO W3 HECKOJIBKHX Pa3/IMIHBIX
KUBOTHBIX. CBOMCTBO OBITH CMECHIO PA3IUIHBIX YKUBOTHBIX BEJET K TOMY, UTO
JAHHAsT BEIb J0/DKHA BKJ/IIOYATH B ce0s HECKOJIBKO CyOCTAHIIMAIBHBIX (hOopM,
OJIHAKO 3TO UCKJIIOUEHO, TOCKOJIbKY TO, 9TO UMeEeT DOJIbIle YeM OJHY CyOCTaH-
IUAJbHYI0 (POPMY, HE MOXKET CYIIECTBOBATDH B MHUPE. XOTSd OODBEKT sIBJISIETCS
HEBO3MOKHBIM, TEDMUH, KOTOPBIIl K HEMY OTCBHIJIAET, MOXKET OBITh KaK CyObheK-
TOM, TaK ¥ IPEIUKATOM Ipejjioxkenus. Hanpumep, cy0ObeKTOM OH MOYXKET ObITh
B TPA/UIIMOHHOM JIJIsi CXOJIACTOB IIPEJJIOKEHUN « XUMepa ecTh Dejiasi BEllb», a
IpeIUKATOM — B IpeJIoyKeHnn «Bcakuil 4eloBeK ecTh XuMepas.

MoxkHO 711, B II€JIOM, CKa3aTh, UYTO MPEJJIOXKEHNSI, COIepKalle TaKue Tep-
MUHBI, 00/1aJ]aI0T UCTUHHOCTHBIM 3HAaYEHUEM WU UX CJIeIyeT IpU3HATH Oec-
cMbIcieHHBIME ! BeJib 00beKThI SBJISIOTCS HE IIPOCTO BBIMBIIIJIEHHBIMY, & HEBO3-
MOXKHBIME, 00Jiee TOrO, caM TEPMUH <«XUMEPa» B COOTBETCTBUU CO CXOJIACTU-
qeckoil MeTadu3nKoi COIEePXKUT B cebe JIOTMYecKoe POTUBOPEYNe, KAKIM Ke
00pa3oM MOYKHO YCTAHOBHUTB UCTUHHOCTBH TAKOTO mpejjioxkenus! Ecim mepco-
HaJIbHAag CYIIIO3UIM UMeeT MeCTO TOJIbKO TOI/Ia, KOIJIa TEPMUH 10/ Ipa3yMeBaeT
HEKOTODBII peajibHbIl 0OBEKT, a MHTEHIIMOHAJIbHBIX cylHocTel Y. OKKkaM He
[IPU3HAET, TO KaK BOOOIIE MOYXKHO FOBOPUTH O TOM, YTO BBIMBIIJIEHHBIE TEP-
MUHBI 9TO-TO ODO3HAYAKT! DTU BOIPOCHI UMEIOT pa3HbIl xapakTep. Bompoc
0 TeHe3uce TEPMUHOB OTHOCHUTCS K IPUPOJIe KOHIIENTa U TOMY, MOYXKHO JIU TIO-
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JIyYUTH TAKOH KOHIIENT IIyTEM MHTYUTHUBHOI'O WJIM aOCTPAKTHOIO IIO3HAHUS, W
HaXOIIUTCs 3, MPEJIeJIAMU JTIAaHHOU cTaThu. Bompoc o ToM, uTo coboil mpecTas-
JISIOT TTO00HBIE TEPMUHBI, OTCHLIAET HAC K TEOPUU OIPE/ICJICHUS U PASIITIUIO
MeK/1y abCOJIFOTHBIMU W KOHHOTATUBHBIMU TEPMHUHAMM, UTO U OyJeT ITPUHIU-
MUAJTBHBIM JUJTsT TOHUMaHus pereHust Y. OKKaMOM IpoOJIeMbl yCTAHOBJIEHUST
UCTUHHOCTU TPEJJIOKEHNN ¢ TaKUMU TepMuHaMu. [IpemoKeHHblil MM aHaIn3
VCJIOBUIT MCTUHHOCTHU TPEJJIOKEHNI ¢ TEPMUHAMH, OTCHIIAIONINMA K BBIMBIIII-
JIEHHBIM O0'bEKTaM, MOYKHO PEKOHCTPYUPOBATD CJIEIYIONIUM 00pPa30oM:

1. Hpe,IL.HO}KeHI/IH JaHHOI'O THUIIa COCTOAT M3 HECKOJIbKHUX COCTaBHBIX KOH-
CprKU,I/IfI, TO €CTb JIMIIb IPEeJCTaB/JIAIOTCA KaTEeropuieCKuMU, a CbaKTI/I—
YECKU ABJIAIOTCA CJIOZKHBIMU (MO.HeKyJIHprIMI/I) IPEeIJIOKECHUAMM.

2. 'TepMI/IHbI7 OTChLJIaOIMMe K BBIMBIIIJICHHBIM O6’])€KTaM7 ABJIAIOTCA KOHHO-
TaTUBHBIMHA, a HE abCOJIIOTHBIM.

3. KonnoraruBHble TEPMUHBI CUTHU(PUITUPYIOT BTOPUIHO, a HE IEPBUIHO, U
HUYero He CyIIOHUPYIOT.

4. B upeyioxKeHusax JaHHOTO TUITA CYObEKT U MPEIUKAT HUKOTA CUIHU(DU-
KaTWBHO HE CYyNIIOHUPYIOT OJHY U TY K€ Belllb, CJIEJIOBATEJILHO, STH IIPeJI-
noxkeHust gBisorTcs gokHbiME |Ockham, 1974c, p. 286|, ecau TepMuHbI
B3SITBI CUTHU(PUKATUBHO.

B kiraccudukarun tepMuHoB, npeiokeHnoil Y. OKKaMOM, OJHIUM U3 ep-
BBIX SBJISETCS JIeJIEHEe TEPMUHOB Ha aOCOJIIOTHBIE 1 KOHHOTATHUBHBIE. XOTS BO-
[POC O IPUPOJIE, CBOMCTBAX KOHHOTATHUBHBIX MUMEH U UX POJIM B MEHTAJHLHOM
sI3bIKE MPOJIoJIZKaeT ObITh AucKyccruonHbiM [Panaccio, 2004, |Spade, 1980]), npu-
HSTO CYUTATH, YTO UMEHHO y4Y€HUE O KOHHOTATHUBHBIX MMEHAX MO3BOJIUJIO CXO-
JIACTY PEJLyIIUPOBATH CUCTEMY apUCTOTEJIEBCKUX KATENOPH C JIECATH JI0 JIBYX,
000CHOBATDH PENIUTEIbHBIN OTKA3 OT YHUBEPCAJINM W HAIE/JUTh TAKHE TEPMU-
HBI, KAK «XUMepay, obozHadatomeil pyHkimeit. AGCOTIOTHbBIE TEPMUHBI TIEPBUY-
HO cUrHUMDUIMPYIOT (0603HAYAIOT) HEKOTOPBIH PeabHbI 00BEKT MM MHOYKe-
cTBO peaibHbiX 00bekToB |Ockham, 1974c, p. 35]. IlocpeacrBom abcosroTHBIX
TEePMUHOB 0003HAYAETCS peaJibHas BEIllb, KOTOPas aKTyaJIbHO CYIIECTBYET HJIH
(9TO IPUHIUIMAIBLHO BaXKHO) MOTJIa ObI CyIecTBOBaTh. OTpHIlATe IbHbIE U YKa-
3BIBAIOIINE HA OTCYTCTBUE TEPMUHLI He CUTHUMPUIIUPYIOT HUYIETO, KPOME TOTO,
YTO CUTHUDUIIPOBAHO / MOYKET OBITH CUTHUPUIIMPOBAHO TOCPEICTBOM yTBED -
TeJIbHBIX TEPMUHOB. AOCOJIIOTHBIE UMEHA HEe CUTHU(DUIMPYIOT HEUTO IEPBUYIHO,
a HEYTO BTOPUYHO; OHU CUTHUMUIIUPYIOT TOJBLKO nepBuyHo. [IpuMmepamu Taxmx
UMEH MOT'YT OBbITh <«YeJIOBEK», «XKHUBOTHOE», «aHrej» u jpyrue. KonHorarus-
HBIME SIBJISIIOTCSI TAKHEe TEPMUHBI, KAK «CIPABEJINBDLINY, «OesIbIily, «XuMepay
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u npyrue. OHI B CBOIO 0UYepeIb 0603HATAIOT HEUTO MEPBUTHO, & HEUITO BTOPUI-
Ho |Ockham, 1974c|, p. 36|. VIms «6esioe», Takum 06pa30M, COIIACHO CXOJIACTY,
«0003HATAETCST CACIYIONIUM MIPEIOKEHNEM» . «HEUTO, (POPMOI Uero ABJIsIeTCs
Gestm3Hay, «HEUTO, ObIaIaoIIee betn3Hoi». Bee kaTeropun Apucroress, Kpome
KadeCTBa U Cy6CTaHL[I/II/I7 B cucremMe JIOrmKu y OKKa.Ma BbIpazKalOTCsad KOHHOTa-
TUBHBIMU TepMHUHAMU. Pa3jimdenne MexK 1y abCOJIOTHBIMU M KOHHOTATHBHBIMU
TEpPMUHaAMU HOACHAETCA UM C IIOMOIIBIO BbIJACJICHUA JIBYX TUIIOB (I/I.HI/I CI\/H)IC.HOB)
OlIpeieJIEHUT: PeaIbHOr0 U HOMUHAJILHOTO. OTpejiesienre IepBoro THIla MPe-
craBJisier coboii CyIIHOCTHOE olpe/iesieHne (Ope/ie/ieHne, BhIPAXKAIOIIEe TO, YeM
BeIllb SIBJISETCS, €€ CYIIHOCTHYIO MeTa(pU3NIECKyI0 CTPYKTYDY), OIpeeaeHue
BTOPOI'O THUIA TPEJICTABIISIET COOOIl OmpejiesieHne, BhIPpaXKalolee TO, ITO 3Ha-
quT UM, AGCONIOTHBIE TEPMUHBI 06JIAJIAI0T PEAJBHBIMHI OIIPE/ICICHUAMUS, B
TO BpeMsl KaK KOHHOTATUBHBIE TEPMHUHBI — HOMWHAJBHBIMU ONPEICTCHUSMHU.
y .TIIO6OTO KOHHOTAQTUBHOT'O T€pMMHa MOXKET 6bITb TOJIBKO OJHO HOMMHAaJILHOE
onpenesienne. OHO yKa3blBaeT KaK HA NEPBUUYHYIO, TAK U HA BTOPUUIHYIO CHUI-
HUDUKAIIIO: HA HEKOTOPBIE peasibHble CyOCTaHINH, 0bIanaonme 6eJIm3Hol, —
[EPBUYHO U, COOTBETCTBEHHO, HA HEKOTOPOE KAYECTBO «OBITH OEJIbIM» — BTO-
pI/IqHOQ. Tepl\II/IH «XuMepa» [ABJIAeTCdA KOHHOTaTUBHBIM, & HE a6CO.HIOTHbH\I, TaK
KaK HeJIb3sl JIaTh HUKAKOTO PEAJIHLHOTO OIPeJIesIeHUsi, KOTOPOE OIMUCHIBAJIO OB
HEBO3MOYKHBII O0BEKT, OJHAKO MOXKHO CKa3aTh, UYTO OH IPEJICTABJISIET CODOM
KOHIIEIIT KOMOUHAITMYM COCTABHBIX YacTell HECKOJIbKUX KUBOTHBIX.

B nosmaem coumnennu Quodlibeta Septem B TpeTbeM BOIIPOCE TPETHETO
Quodlibet Y. OkKaM BBICKA3BIBAET TOUKY 3PEHUSI, YTO TEPMUH «XHMepay, 00/1a-
JIAIOIIUI TePCOHAJIBHON CyNIO3UIIneil, HEBO3MOXKEH, HO BO3MOXKHO, 9TOOBI Tep-
MHUH <«XHUMepay 00j1aJaJl MaTepUuaJbHOW WM HPOCTOHM CYIIO3UIUEl, TO eCTh
OTCHIJIA] K 3BYKOCOUYETAHWIO WM 3HAKY MUCHBMEHHOU PedYN WM K KOHIIEITY.
Korga tepmuH «xuMepa» B3AT CUIHU(PUKATUBHO (TO €CcTh 00J1a/aeT mepco-
HaJIbHOM Cynmo3uimeil u JIO/KeH 0003HAaYaTh HEKOTOPYIO €JIMHUYHYIO Bellb
B PEaJIbHOCTHU), TO O HEM HeJIb3sl HUYEro CKa3aTb yTBepauTeabHo. Y. Okkam
SKCIINIIUTHO yKa3bIBaeT Ha TO, ITO TAaKOU TEPMWH He MOXKET HU K IeMy Iep-
conayibHo cynnonuposars [Ockham, 1974c, p. 286|, xoTst B HEKOTOPOM CMBICJIE

8Bompoc 0 TOM, CKOIBKHMHI PeaTbHBIMHI OIIPe ieIeHnsIME B jioruke OKkaMa, 06J1a,1aeT abco-
JIIOTHBIN TepMuH, octaercs npobiaemarudubiM. C omnoit croponsl, OKKaM SKCIUVIUIUTHO YKa-
3bIBAET, ITO abCOIIOTHBII TEPMHUH MOXKET O0JIaJaTh HECKOJIbKUMU PEabHBIMH OIPeesIeHI-
sAMH (KaK, HAIIPUMeDP, TEPMUH «4YeJIOBEK» ) WM He 0OIafaTh HU OJHHUM, C IPYroOil CTOPOHBI,
3aTPYAHUTEIBHBIM SIBJISIETCS ONMCAHNE B3aHMMOCBA3U MEXKIy STUMU omnpeneeHusvu. Hampu-
Mep, BO3MOXKHBI OIIpe/Ie/IeHUsT YeJIOBeKa: KaK « JeJ0BEeK eCTh paliOHAJIbHOE KUBOTHOE» WJIU
«YesroBek ecTb CyOCTAHIMSI, COCTOSAIIAS M3 TEJIA U JIYII».

9OTHomIeHE TEPBIIHOM ¥ BTOPUYHOH CUTHI(DHKAIIAN I COOTBETCTBEHHO OTOYK AECTBIICHIE
BTOPUYHOHN CcHTHUMUKAIINA C KOHHOTAIMEN HMCC/IeI0BATENN A0 CUX IOP CYUTAIOT IpodseMa-
TUYHBIM.
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obmamaer curandukanueit. To ecTh B HEKOTOPOM CMBICTIE TEPMUHBI, OTCHLIAIO-
e K HEBO3MOXKHBIM 00'beKTaM, 00J1a1ai0T obo3Hadaomei pyuknneii. OaHako
CXOJIACT JIeJIAeT BayKHOE YTOUYHEHHUE: HEJIb3sl CKa3aTb, UTO IOJ0OHO TOMY, KaK
CYIIECTBYIOT OIpeeseHHbIE CYITHOCTH, KOTOPbIe CUIHU(MUIUPYIOT TaKUE Tep-
MUHBI, KaK 9eJIOBEK, YKUBOTHOE U JIPYTHE, €CTh HEKOTOPBI MUDP HEBO3MOXKHBIX
wian HecytecTByomux 0obekTos’. Hamporus, curandukaims HeBO3ZMOKHOIO
TEePMUHA BO3MOXKHA JIUIIBb OIMOCPEIOBAHHO Uepe3 CUTHH(DUKAIINID HEKOTOPOTO
abCOTIOTHOIO TepPMHUHA, OTCHLIAIONIEr0 K peajbHOW eIWHWIHON Beru. TodHOo
TaK K€ OTPUIATE/ILHBIA TepMUH HUYEro He CUrHUUIUpPYyeT caM 1o cebe, a
JIVIITb TIOCPEJICTBOM YTBEPINTEILHOTO.

Tax Kak TepMUH «XUMepay He MOXKeT HHYIETrO CyINITOHNPOBAThH MIEPCOHAJIBHO,
To Y. OKKaM JieJIaeT BBIBOJL, YTO JII0OOE IIPEJIOYKEHNE, B KOTOPOM UMS «XUMe-
pay SBJIAETCS CyODLEKTOM WJIM IPEINKATOM, B3ATHIM CUTHH(PUKATHBHO, JIOXK-
Hoe. OHO SIBJISIETCS TAKOBBIM, TaK KaK BKJIIOYAET JIOXKHYIO 4acThb. Hampumep,
[IpeJIOKeHNe « XUMepa — 3TO HECYIIECTBYIONNN 00bEKTy SABJISIETCS JIOXKHBIM,
[IOCKOJIBKY HMMEET CJIeAyIOIIne YacTH — <«XHUMepa €CTh HeYTO» M <«JTa BEIlb
eCTh HeCyIIECTBYIONHII 06beKTy, IIepBast U3 KOTOPhIX joxkHen . XoTs cxomact
00 9TOM IpPSIMO HEe IHUIIET, OJHAKO MOYKHO IPEIIIOI0KUTD U3 IPEICTABIEHHOTO
UM aHaJN3a YCJIOBUI MCTUHHOCTH TAKUX IIPEJJIOXKEHUH, ITO, CTPOTO TOBOPS,
OHH IPEJCTABIAIOT COO0# KOHBIOHKIIMIO HECKOJBKUX KATErOPUIECKUX IIPeII0-
JKEHUIt.

B cuity yKasaHHBIX PUYHMH HPEJIOKeHHe «XHUMepa eCTh Xumepas (B KO-
TOPOM CYyOBEKT ¥ HPEAUKAT B3SThl CUTHU(MDHUKATUBHO) TAKKE SIBJISCTCS JIOZXK-
HbIM. Hecmorpst Ha To uro Y. OKKaM ccbliaeTcs Ha Boslus, KOTOpbId yTBEp-
KJaJT, ITO «HU OJHO IIPEJJIOYKEHNe He siBJseTcss 0ojiee MCTHHHBIM, Y€M TO, B
KOTOPOM BeIllb IIPEINIIPOBaHA caMoii cebes» 12, o ero MHEHHIO, 9TO He Kaca-

10|Ockham, 1974c, p. 287]. Unde non est imaginandum quod sicut sunt quaedam entia
significata per tales terminos «homo», «animal», «albums», «calidum», «longum», «breves
et huiusmodi, ita sunt quaedam non-entia et impossibilia, distincta totahter ab entibus,
significata per tales terminos «chimaeras, <«hircocervus» et huiusmodi, quasi esset unus
mundus ex impossibihbus sicut est unus mundus ex entibus. Sed quidquid imaginabile
significatur per hoc nomen «chimaeras significatur per aliquem terminum de quo in
propositione de inesse vel de possibili praedicatur esse; tamen hoc nomen «chimaera» pro
illo non potest supponere.

1|Ockham, 1974c, p. 287]. Propter quod quaelibet propositio affirmativa, in qua subicitur
hoc nomen «chimaera» significative sumptum vel praedicatur, vel aliquid consimile, est falsa
de virtute sermonis, quia habet aliquam exponentem falsam. Ista enim est falsa de virtute
sermonis «chimaera est non-ens» et quaehbet consimilis, quia quaehbet talis habet istas
exponentes «chimaera est aliquid» et «illud est non-ens», quarum prima falsa est.

12|Ockham, 1974c, p. 287] Et si dicatur: numquid ista est vera «chimaera est chimaeras?
Videtur quod sic, eo quod praedicatur idem de se, et B o e t hiu s dicit quod nulla propositio
est verior illa in qua idem de se praedicatur: D i ¢ e n d u m est quod de virtute vocis ista est
falsa «chimaera est chimaeras si termini supponant significative, eo quod falsum implicatur.
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eTCsl TPEJJIOYKEHNH ¢ TEPMUHAMY, OTCBLIAIOIINME K HEBO3MOXKHBIM OOBEKTAM.
Cornacao Y. OKkaMmy, JOrHYeCKHe TaBTOJOTHH He BCEra sIBJISIIOTCS MCTHHHBI-
MH. yCTaHOB.HeHI/Ie JIO2KHOCTH TaKOT'O ITPE/JIOKEHN A He ABJIACTCA HpO6HeMaTI/I‘I—
HBIM, TaK KaK OHO JIUIIb KaXKETCsI HMEIOINUM (POPMY IIPOCTOTO KATErOpUIeCKOIo
MPEeJJIOYKEHHST, & Ha CAMOM JeJIe COCTOUT U3 HECKOJBKUX IPEJIOXKEHUH. JKC-
IJIMKALNS YCJIOBUN MCTHHHOCTH IPEIJIOXKEHUHA ¢ TePMHHAMU, OTCHLLIAIOIIAMU
K BBIMBIITIJIECHHBIM O6’beKTal\I, Ha HaIll B3IVILATA, ITO3BOJIAET ycTaHOBI/ITb QKCTEH-
CHOHAJILHBIN, & He MHTeHCHOHAJILHBIA XapakTep CYIIO3UIUN TAKUX TEPMUHOB.
TepMuH «XuMepa» MOXKeT CyNIIOHUPOBATH IIPOCTO UM MATEPHAJIbHO (COOTBET-
CTBEHHO, KOHIIEIIT UJIH CJIOBO), OJTHAKO HE MOXKET CYIIIOHUPOBATH [IEPCOHAIBHO
1 OBITH B3SITBIM CUIHU(DUKATUBHO, TaK KaK B MHUPE peajbHO HE CYIIECTBYIOT Ta-
KHe 00BEeKTHI, KaK XUMepHIl. JIOXKHOCTE MPETOKEHNsT 0 HEBO3MOYKHBIX 00hEK-
Tax 00ecIeInBaeTCsI TeM, 9TO TaK1e IPEIJIOYKEHISI BKJIIOYAIOT B ce€6sT HECKOJIBKO
COCTaBJIAIONINX LIELCTeI"/,I7 KaK MHWHUMYM OJIHa M3 KOTOPDLIX ABJIACTCA JIOYKHOIA.
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[IpetozkeHnsi 0 BBIMBIILIEHHBIX 00beKTax, coryiacHo Y. Okkamy, Bcerja
ABJISIIOTCA JIOXKHBIMU, €CJIU PEUb UJIET O IEPCOHAIBLHON CYIITO3UIINN TEPMUHOB,
OTCBHLIAIONTUX K TAKUM 00bekTaMm. OHU MOT'YyT HEYTO CUTHUDUIIUPOBATD, TO €CTh
0603HaYaTh, OJHAKO TOJHKO BTOPUYIHLIM 00pa3oM. VIMEHHO MMOTOMY MOXKHO
TOBOPUTDH O TOM, YTO 3TU TEPMUHBI HE ABJISIOTCH OECCMBICJIEHHBIMU B OTIHYHE
OT mpocToro Habopa 3BYKOB. OTKA3aBIINCH OT TPETHETO BUJIA CYIIHOCTEH —
WHTEHIIMOHAJIBHBIX CYIIHOCTENl W pas3jnyas TOJbKO peaJibHble M MbBICJIEHHBIE
cymuoctu, OKKaM 00eclednBaeT JIETUTUMHOCTh IOJI0DHOIO pa3jndyeHus Ha
JIOTMIECKOM YPOBHE, & UMEHHO C ITOMOIIBIO allllapara TeOPUH CYIIIO3UIUN. DTa
Teopus MO3BOJISIET MMOKA3aTh, UTO IMPEJJIOKEHUST O BBIMBIILICHHBIX 00bEKTax
SABJISIIOTCA JIOXKHBIMU, JTaXKe €CJIU OHU TTOCTPOEHbI KAaK TABTOJIOIUU, HAIIPUMED
«Xumepa ecTb XUMepay.
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1. Introduction

If following M. Dunn, L. Moss and Z. Wang [Dunn et al., 2013| we divide
the history of quantum logic into three eras or “lives” then the first life featur-
ing Birkhoff and von Neumann’s algebraic approach in the 1930’s should be
called “concrete quantum logic” |Birkhoff, Neumann, 1936|. It was the period
of the atomic, non-distributive, orthomodular Hilbert lattice of projections on
an infinite dimensional Hllbert space. The second life that began in the late
1950’s and blossomed in the 1970’s should be called “abstract quantum logic”
because focusing on the abstract orthomodular structures. And the third life of
recent developments in quantum logic coming from its connections to quantum
computation and should be called “computational quantum logic”.

But this qualification is not accurate since in modern literature we can
find investigations dealing both with category theory and quantum logic that
impell us to speak of one more life of quantum logic — “categorical quantum
logic”. Here the subject may be the categorical (topos) foundations for the-
ories of phisycs (cf. e.g. [Isham, Doring, 2007]), sometimes it is the logic of
strongly compact closed categories with biproducts |[Abramsky, Duncan, 2004],
the category of sheaves over a quantaloid (a quantum topos) (cf. |Crane, 2007])
etc. In case of “topos quantum logic” (quantum toposophy) we face with the
explotation both “concrete” and “abstract” quantum logic approaches.

In particular, in [Landsman, 2017, p.461| the topos under consideration
is a topos T(A) of functors F: €(A) — Sets, i.e., T(A) = [€(A), Sets] where
A is a unital C*-algebra (in Sets), with associated poset €(A) of all unital
commutative C*-subalgebras C' C A ordered by inclusion. €(A) is regarding as
a (posetal) category, in which there is a unique arrow C' — D iff C' C D and
there are no other arrows. Since for any poset X we have an isomorphism of
categories [ X, Sets] ~ Sh(X), then we obtain T(A) ~ Sh(€(A)). Moreover, for
any small category C an internal C*-algebra in the associated presheaf topos
[CP, Sets] is given by a contravariant functor A: C — CA, where CA is the
category that has C*-algebras as objects and homomorphims as arrows (but
this is not true for internal C*-algebras on sheaf toposes T = Sh(X)).

More abstract approach is proposed in [Vasyukov, 1989|, [Vasyukov, 2005]
by means of the topos of functors [E, Sets] where E is a so-called orthomodu-
lar preorder category — modification of a categorically rewritten orthomodular
lattice (taking into account that like any lattice it will be a finite co-complete
preorder category). In fact, this a lattice preorder category with the functor
rendering the orthocomplementation properties. More formally:

Definition 1. An ortho preorder category E is a preorder category equipped
with the contravaruant functor N: E — E such that
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(1) E has an initial object 0 and a terminal object 1;

(ii) E has finite products (—,—) and finite co-products [—.—];

(iii) N?a = a for any object a in E;

(iv) (a,Na) ~0,[a,Na] ~ 1 for any object a in E;

(v) Na,b] =~ (Na,Nb),N(a,b) ~ [Na,Nb)] for any two objects a,b in E.

An ortho preorder category E is an orthomodular preorder category when in
addition the following condition is satisfied:

(vi) if a — bis an arrow in E then [a, (Na,b)] ~ b for any two objects a,b in E.

It is instructive that K. Landsman in his book “Foundations of Quantum
Theory” [Landsman, 2017] writes that the topos-theoretic approach to quantum
mechanics from his point of view encompasses quantum logic. But he at once
remarks that if one adheres to the doctrine of classical concepts, then quantum
logic turns out to be intuitionistic and hence distributive, rather than ortho-
modular. This is tightly connected with Bohr’s doctrine of classical concepts
that in the systems to which the quantum mechanical formalism is to be ap-
plied their quantum mechanical treatment will for this purpose be essentially
equivalent with a classical description.

Landsman’s proposal of “Bohrification”, i.e., the mathematical interpreta-
tion of Bohr’s classical concepts by commutative C*-algebras, which in turn
are studied in their quantum habitat of noncommutative C*-algebras, sug-
gests that topos-theoretic approach also should be modified. Noncommutative
C*-algebras are more fundamental structures than commutative C*-algebras.
The same concerns orthomodular lattices which are more general than Heyt-
ing algebras underlined intuitionistic logic — orthomodular lattices are non-
distributive while Heyting algebras are distributive ones. Since topos by its
origin is an intuitionistic construction then “Bohrification” in this case should
be transformed in an application of categorical structure based on orthomodular
lattice. Toposes thus should be studied in their quantum habitat of “orthomod-
ular” categories.

The construction of the topos [E, Sets] where E is a categorically treated or-
thomodular lattice from [Vasyukov, 2005] would be regarded, in a sense, as an
embedding of quantum logic (based on orthomodular lattice) into intuitionistic
universe since Sets is a topos. Does we always need an intuitionistic universe as
the basis of quantum logic considerstions? More natural seems the exploitation
of categories having quantum logic as its inner structure. There are formu-
lations of quantum set theories (cf., e.g. |Takeuti, 1981|) which differ from
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classical ZF set theory and this allows one to think that such sets does not
generate a topos. In this case [E, QSets| (where QSets is a category of quantum
sets) does not be a topos and the interpretation above fails.

Following this line the construction of quantos is introduced which would
be evaluated as a non-classical modification of topos with some extra structure
allowing to treat the peculiarity of negation in quantum logic. The category
QSets turns out to be a quantos and it is proved that the category [E, QSets] be
a quantos too. The systems of quantum logic are intrpreted in both types of
quantoses in more natural way then it was done in case of [E, Sets]. In a sense,
quantoses should be considered as a quantum categorical universe for quantum
logic considerations.

The well-known Goldblatt’s, Nishimura’s and Cutlend-Gibbins’ systems of
quantum logic are interpreted in a topos [E, QSets|. This interpretation is exten-
ded to the system of quantum logic by G. Hardegree with Sasaki arrow playing
the role of quantum conditional.

2. Quantoses

To interpret quantum logic in more natural way we will introduce a special
kind of non-standard categories more suitable for interpretation of quantum
logics because of their “orthomodular” structure.

A quantos should be considered as a topos equipped with some additional
structure. One might equally exploit the name “quantum topos” or “ortho-
modular topos” which are more informative on the peculiarities of its inner
structure.

Definition 2. A quantos Q is a topos which is also complementary closed and
orthomodular one.
Complementary closedness here means that

(1) for any object a of Q there is an object a’ such that
or any arrow f :a — d of Q we have a mono f':a' = d, d’ = a
for any S f ; ;

for any arrow g : a — b of Q there is an arrow g : b — a’;

(i) a+d =20,a x o' =1 (with, possibly, binary coproducts and products) for
any object a in Q;

(iii) (a+b) Zd x ¥V, (axb) Zad +V for any two objects a,b in Q.
Othomodularity means that

(iv) for any pair of objects a,b of Q there are objects
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aD1 b= (a xb)+ (a xV)+ (ax (a+0))
aD2 b= (a xb)+ (axb)+ (( +b) xV)
aD3b>=d + (axb)

aDy b= b+ (d xV)

aD5 b= (a xb)+ (axb)+ (a xV)

such that

a > b= b (1<i<5).

The last point gives us a “polinomial exponentiation” in Q because we will
have five evaluation arrows ev:a D; b x a — b (1 <i <5).

Proposition 1. In quantos Q the collection Sub(d) of all Q-arrows that are
monic with d as codomain is an orthomodular lattice.

Proof. Since any quantos Q is a topos then for any object d in Q the collection
Sub(d) of all Q-arrows that are monic with d as codomain will be preordered
bounded lattice. The points (i)—(iii) of the definition 2 transform this collection
into ortholattice (cf. |[Dalla Chiara, Giuntini, 2002, p. 137]) and point (iv) leads
to Sub(d) be an orthomodular lattice (cf. |[Dalla Chiara, Giuntini, 2002, p. 142]).

|

It is easily can be seen that in quantos we have Sub(d) = Hom(d, ) and
thus Hom(d, Q) will be an orthomodular lattice. But in this case the problem
arises concerning the category Sets. The matter of fact is that in Sets we have
Sub(D) = P(D) where P(D) = {z : x is a subset of the set D}. Since P(D)
is a Boolean algebra of subsets and not the orthomodular lattice of sets, then
we come to the conclusion that Set cannot be a quantos. But according to
[Dalla Chiara, Giuntini, 2002, p. 144| (using the dual version of the theorem)
or lemma 2.1.1 from [Vasyukov, 2005, p. 39| a lattice ET = (E*,C*) of *-
closed quasi-hereditary sets is an orthomodular lattice of sets and thus there
are some sets which form such an algebra. So, either such sets generates the
subcategory QSets of Sets or Sets is, in a sense, a subcategory of QSets.

G.Takeuti |Takeuti, 1981] in 1981 has been developed an important applic-
ation of quantum logic to set theory. He constructed an orthomodular-valued
model for set theory where the set of truth-values is supposed to have the
algebraic structure of a complete orthomodular lattice instead of complete
Boolean algebras in case of the usual Boolean-valued models. The standard
axioms of set theory hold in orthomodular-valued model only in restricted form.
Since the collection of all sets, plus @, V,N, U, (where V = {z : 2 ==z} and
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x¢ = {y : y ¢ x}) form in ZF a complete Boolean algebra then it is easy
to check that an algebra of sets in Takeuti’s quantum set theory will be an
orthomodular lattice. Then it seems attractive to consider category QSets as a
category whose objects are exactly sets from an orthomodular-valued model.

Proposition 2. QSets is a quantos.

Proof.[Sketch of proof| For any set I we will have an orthomodular lattice
of *-closed quasi-hereditary subsets (I, C,*, &, [I)) where IT C P(I). If we
consider inclusion functions as arrows then we can define [z) < [y) iff [x) — [y)
and put [z) = [z)* for complementary closedness. Thus, we can conclude that
in QSets we have Sub(d) = P(d) and Sub(d) will be an orthomodular lattice
and so do P(d). But in this case we cannot take 2 as the classifying object
exploiting the property that P(d) = 2% because this gives rise to the Boolean
algebra of characteristic arrows as in Sets. Moreover, we need to take into
account that we deal with the orthomodular-valued sets in the universe V%

which is constructed as V¥ = |J V(v), where
veOn
V(0) = @;
V(v+1)={g:gis a function and Dom(g) C V(v) and Rang(g) C E);
V(A) = U V(v), for any limit-ordinal A.
v<A
(Dom(g) and Rang(g) are the domain and the range of function g, respect-

ively)

It means that given an orthomodular universe V¥ for any formula o
we should define the truth-value ||«||” in a complete orthomodular lat-
tice F as induced by any interpretation o of the variables in the universe
VE. Hence, for any y C d unlike the usual definition of the character-
1, ifzey
0, ifexdy

Vo {o@) (@) Al = 2|9} in QSets (cf. [Dalla Chiara, Giuntini, 2002,
geDom(a(y))
p. 177]). This means that as the classifying object in QSets we should take not
the two-element Boolean algebra but an orthomodular lattice E.

So, we have P(d) = E together with the function true : 1 — E (such that
true() = 1) playing the role of the subobject classifier in QSets. Also we have
respectively an arrow false : 1 — E (such that false(@) = ). [ |

istic arrow x,(z) = in Sets we have x, (z) = |lzey|” =

Now we define truth-arrows in quantos in general case. Let us Q will be
a quantos with the subobject classifier true : 1 — 2. Then the negation
=:Q — Q will be the unique arrow for which the diagram
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true

will be the pullback in Q. Thus, = = x,,,... Given f :a — d, the orthocom-
plement of f (relative to d) is the subobject f’: a’ > d whose character is —o
Xs- Thus f’ is defined to be the pullback

f/
71 S E—, |
1

of true along to the —o x, yielding x s = —o x; , by definition.

Since quantos is a topos then conjunction truth-arrow will be defined stand-
ardly:

N: QxQ — Qis a character of the product of arrows (true, true) : 1 — QxQ
in a quantos Q.

As to the disjunction arrow then it is not a primitive and should be defined
by means of negation and conjunction arrows.

Finally, we can define conditional taking D: {2 x 2 — € in the usual way as
a character of the monic e : ® — € x €, which is an equalizer of the pair

—\OXf

true

N
OQx0 = Q
pri
where pry is a projection on the first member of the product €2 x €. But since
our conditional is defined via polynomial exponentials then we, as consequnce,
will have not one but five conditionals.

3. Interpretation of Quantum Logic in quantoses

R. Goldblatt in his paper Semantic analysis of orthologic |Goldblatt, 1974]
treats logics as not a set of well-formed formulas but as the collection of their
ordered pairs satisfying certain closedness condition. Logics of such a type he
calls binary ones. They are characterized by the class of orto-, orthomodular
lattices in terms of A - B iff v(A) < v(B) where v is a function from the set
of well-ordered formulas into an ortholattice in which connectives — and A are
interpreted as an orthocomplementation and a lattice meet respectively. His
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system O of orthologic characterized by the class of ortholattice is defined by
means of the following axiomatics:

Axioms. (1) at « (2) aNBFa
3)anpFp (4) at -«
(5) "—ak « (6) a A—-at 3
Rules. (7) w (8) m
9) _erB
—ﬁ F -«

Here a F 8 means informally that 8 can be inferred from «.This notation can
be extended to I' - a where T is a set of well-formed formulas and putting that
I' F « iff for some B1,8s,...,8, € ' we have 81 ABo A -+ A By F a.

One can pass from an orthologic O to quantum orthologic OM which is
characterized by the class of orthomodular lattices while employing the defini-
tion a V 8 =4c¢ ~(—a A =) and adding to O one more axiom

(10) a A (maV (aAB)) B

Regarding Goldblatt’s binary relation as an analogue of Genten’s natural
deduction H. Nishimura [Nishimura, 1980| elaborated sequential system GO
for orthologic and GOM for quantum logics with A and — as the primitive
connectives. His formulation of GOM is as follows:

Axioms. at «

Rules.
_I=Aa (extension) 2 Ava aly > A (cut)
H,F%A,E Fl,F2—>A1,AQ
a, ' = A 6, I' - A
arBT AN anBT oA N7
'->Aa I'=>ApB
Toaang N

I' - A« (= =) I'— A (= )
-, ' — A -A — =
o, ' = A I'—- A«

() (=)

—|—|04,F—>A F—)A,—'—!Oé
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We come to the sequential system GOM by adding to GO the following
rule:

ﬂ,@ — T Q, ﬁ —

o — —f

The cut-elimination theorem fails for GO and GOM but the following claim
is true: if the sequent I' — A (where A is not empty) is provable then for some
a € A, T' = « is provable too. This claim leads, in particularly, to the
normalization theorem which is proved for both systems.

Unfortunately, it is known that Nishimura’s calculus have two defects:

(OM)

1. in quantum logic connectives A and V usually are dual ones while this
is not true for Nishimura’s calculus (sequential calculus is dual iff for all
finite I' and A we always obtain - I' — A iff F '™ — A* where for a we
obtain a* by replacing A with Vand the other way round; for a set I' of
formulas we obtain dual set I'* = {~* : v € I'} but we need to take into
account that such replacing in case of quantum logics supposes the choise
of just one of the connectives A,V as a primitive).

2. this calculi is non-regular in that sense that the condition I'y,...,I';, —
Ay, AT A AT, — Ay V- VA, fails.

N.J. Cutland and P.F. Gibbins |Cutland, Gibbins, 1982| proposed a regular
sequent calculus of quantum logic which is free of those shortcomings but in
which unlike Nishimura’s calculus the usual cut- rule is not accepted.

Axiomatics of their system GOT which is an extension of Nishimura’s system
GO is as follows:

Axioms. at «

Rules.
O, = A,y (oo
F—>Oé,A1 Oé—>A2 F1—>Oé FQ,CM-)A
I' — Al, Ag (CUt_l) Fl, FQ — A (CUt_2)
o, ' = A 8, I' = A
oz/\B,F—>A(/\—>) a/\B,F—>A< =)
' a I'—>g a—A - A
T T
T ang N avioa V)
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I'= A« r—-A_pg
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Rules with the sign T are specific rules of GOT. We obtain the system of
quantum logic GO'M by adding Nishimura’s rule of orthomodularity, that is
GO'™M = GO' + (OM).

To describe an algebraic semantic of all those calculi we need to introduce
some concepts.

Firstly consider the concept of hereditary sets in an orthomodualr lattice
E. For any element p the hereditary set [p) is defined by the equality

[p) ={q:p<4q}

An orthocomplementation + in E is an involutive permutation where b+ <
at whenever ¢ < b (a,b € E). It is known (cf. [Birkhoff, 1967]) that in
orthomodular lattices an every interval [a, b] is an orthomodular lattice closed
under A,V and relative complementation ¢’ = (aVct)Ab = aV (ct)Ab. For the
hereditary sets an upper limit of interval is 1 and therefore ¢ = (pV c¢t) Al =
pV c-. Hence, the set ET of all hereditary sets will be the set of orthomodular
lattices.

To transform the lattice ET = (ET,C) into an orthomodular lattice we
need to define an orthocomplementation. In fact, this procedure should specify
an involutive operation on E*. From the definition of orthocmplementation
it follows that if ¢ = p V ¢t then ¢ € [p). Thus it seems natural to define
[p)’ as a set of such ¢ that ¢ € [p). In this case p < ¢ but this is exactly
the definition of an orthogonality relation since it is specified by the request
that @ L b whenever a < b*. It is known that the relation of orthogonality is
symmetric and irreflexive.

Now we define x L Y iff for any y € Y, x L Y and then introduce an
operation * by means of the definition:

(@) [p)* ={z:2z Lp)}

A set X is to be called closed relative to * if (X*)* = X.

But from the definition (i) it follows that [p)* = @ because 1 € [p) and x L 1
if x <0ie. x=0. To avoid this let us modify the definition of hereditary sets
in the following way: [p) ={q:p < q & q# 1}.
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Such sets usually are called quasi-hereditary ones but in order not to over-
burden the terminology we retain the original term (of heredutary sets). It is
easy to reformulate all previous definitions taking into consideration the limit-
ation accepted.

Lemma 1. A lattice ET = (ET,C.*) of *-closed hereditary sets is an ortho-
modular lattice.

Proof. A partially ordered by inclusion set of hereditary sets is a bounded dis-
tributive lattice whose meets and joins are specified by respective set-theoretical
operations N and U Hence, (E*,C,*) will be a lattice with respect to N and
U. Then in virtue of closedness under *, symmetry and irreflexivity of the or-
thogonality relation L, [p) — [p)* will be an involution while (E™, C.*) be an
ortholattice (cf. |Birkhoff, 1967]). Since an every distributive lattice is a mod-
ular one and every modular ortholattice is an orthomodular one then (E+, C*)
will be an orthomodular lattice too.

Observe, that resulted ortholattice will be, in fact, a Boolean algebra. But
we can also define ET as a non-distributive orthomodular lattice. To that end
we can take advantage of the following definition:

XUY =(X"nY"™
It is known that in general case (X*NY™*)* > X UY. It is easy to see that
(Et,C,U,N,*) is an ortholattice. A necessary and sufficient condition for or-
thomodularity of ET is the following: if [z) C [y) and [z)* N [y) = & then
[#) = [y). The proof of the satisfiability of dual condition in E would be
found in [Beran, 1984} p. 171|. In fact, we have been obtained a construction
which is dual to Janovitz’s embedding |[Beran, 1984} p. 173]. [ |

Note, that in proof of the lemma 5 in fact two lattices Ef and Ej are
figured, the former of which is a distributive while the latter is a non-distributive
one. In the sequel we will be mean by ET the latter.

Lemma 2. A lattice [p)™ of all *-closed hereditary sets in [p) is an orthomodular
lattice.

Proof. 1t is sufficient to put [c),, = [¢)*N[p). Then in respect to that operation
an interval [@, [p)] will be an orthomodular lattice (cf. [Birkhoff, 1967]). W

The relational semantics of all calculi above is described by means of the
notions of ortho-, quantum frames and models.
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Definition 3. An orthoframe is a pair (X, L), where

1. X is a non-empty set,

2. 1 1s an orthogonality relation on X.
Definition 4. An orthomodel is a triple (X, L, v), where
1. (X, 1) is an orthoframe,

2. v is a function assigning to each propositional variable p a *-closed subset
v(a) C X.

Definition 5. A quantum frame is a triple (X, L, V), where
1. (X, 1) is an orthoframe,

2. U is a non-empty cillection of *-closed subsets of X such that

(a) ¥ is closed under set intersection and the operation *,
(b) foranyY.Z eV, Y CZ and Y xNZ = & implies Y = Z.

Definition 6. A quntum model is a 4-tuple (X, L, ¥, v) where
1. (X, L,V) is a quantum frame,

2. v is a function assigning to each propositional variable p a *-closed subset
v(a) from 0.

It is easily to be seen that in role of the collection of *-closed subsets of X
in an orthomodular lattice E™ would be chosen especially since the condition
(b) from the definition 9 is satisfiable in E* (this follows from the fact that
in ortholattices a < b & a* Ab =0 = a = b is the necessary and sufficient
condition of orthomodularity (cf. [Birkhoff, 1967])).

The quantum model should be defined as a model M = (E*, v) with the
quantum frame ET (here ET substitutes for the notation (E, L, ET)) where
v:® — ET is some E-valuation and ® is a set of propositional formulas. A
valuation v : &3 — E of the system OM in orthomodular lattice F assigning to
an every propositional letter m; some truth-value V(m;) € E. It uniquely would
be extended in a following way

(1) v(=a) = v(@)*;

(2) v(a A B) = v(a) Av(B));
to the function v : ® — E. The sentence « such that v(a) = 1 for every
E-valuation v is called E-valid and this is denoted as E = a.
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Theorem 1. For any orthomodular lattice E we have Fon comcotm @ iff
E = a.

Proof. From left to right we check immediately E-validity of all OM-axioms
and rules (GOM, GOTM). For obtaining the proof of the claim from right
to left we putting into the correspondence to each element x of an algebra
E the hereditary set [z). Thus, we obtain an algebra E* which will be an
orthomodular lattice. Then we define ET-valuation as a function v, : ®9 — ET
by means of the formula valuation v.(m;) = [v(m;)). The rest is standard. W

Let us define now an interpretation of the system considered above in an
arbitrary quantos Q. The truth-value in quantos we will call an arrow of the
type 1 — Q and the collection of all such Q-arrows will be the set Q(1,2).

Q-valuation will be a function V' : &y — Q(1,€2) assigning to an every pro-
positional variable m; some truth-value V' (m;) : 1 — €. This function apparently
might be extended to the set ® of all formulas:

(a) V(ma) = —oV(a);
(b) V(aAp)=no(V(a),V(B));

Thus, we extend the valuation V in such a way that to each sentence a corres-
ponds some Q-arrow V(«):1 — Q . Q-validity of a (which is denoted Q = «)
means that V(a) =true: 1 — Q for all V.

Since in quantos we have Sub(d) = Hom(d, ) then Sub(d) = Q(d, ), i.e.
bringing into correspondence with some subobject f its character x y we transfer
the structure of orthomodular lattice from Sub(d) on Q(d,2). The connection
between quantos semantics and theory considered as in case of Heyting algebra
(cf. [Goldblatt, 1979]) consists in that for any quantos

QEaiff Q(1,9Q2) E «aiff Sub(l) EF «

Hence, the validity in any quantos Q is equal to the validity in orthomodular
lattice Q(1,92) and Sub(1). This implies the following theorem:

Theorem 2. IfFon comcotu @ then for any quantos Q we have Q |= a.

Proof. Let o be some OM—,GOM—, GO M-theorem. Then « is valid in
orthomodular lattice by the theorem 11. In particular, Q(1,Q) E « from
where Q | « according to the previous claim. [ |

In orthomodular lattice an introduction of implication as conditional con-
nective is problematic by many reasons (cf. [Dalla Chiara, Giuntini, 2002, p.
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146]). One of the best approximation for a material conditional in quantum lo-
gic is so-called Sasaki arrow (or Sasaki hook) which was originally proposed by
P. Mittelstaedt and P.D. Finch and was further investigated by G. Hardegree.
Sasaki arrow is usually introduced by the following definition:

(SH) a s b=atV(aAb)

In fact, it is an algebraic counterpart of our a D3 b. Sasaki arrow has the
following interesting properties |[Hardegree, 1981} p. 4]:

(cl) if a <bthena—gb=1;
(c2) aN(a—gb) <

(c3) b A(a—gb) <at;
(c4) aAbt < (a —gb)*;

(c5) there is a binary operation + such that for any a,b,c we have a +b < ¢
ifa<b—ge

An operation 4+ would be defined in orthomodular lattice by means of the
following identity:

(S) a+b=(aVb-)Ab

In essence, (c5) corresponds the residuation a Ab < ciff a < b — ¢ in
Boolean and Heyting algebras which allows to consider them categorically as
Cartesian closed finitely cocomplete preorder categories. But it is easily can
be seen that in orthomodular lattice one might also define exponentiation with
Sasaki arrow playing the role of exponential.

Lemma 3. An orthomodular lattice with Saski arrow categorically should be
considered as Cartesian closed finitely cocomplete preorder category.

Proof. One might take as exponential Sasaki arrow from the definition (SH).
An evaluation arrow ev : (a —g b) — b is defined according to (c2). From (c5)
we obtain that for any arrow g : ¢ + a — b there is an arrow ¢ : ¢ — (a —g b)
(here + is an operation from (S)). But ¢ < a — b implies cAa < a A (a — b)
(the isotone property of <) hence an existence of § implies an existence of the
arrow ¢ X a — (a —g b) x a. By the property of A we have ¢ < (¢ V a't) and
then in virtue of the isotone property of < we have cAa < (¢Vat) Aa but in
categories this leads to an occurence of an arrow ¢ X a — ¢+ a.
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In fact, we obtain a diagram

(a—>5b)><a Lb

]

cXa c+a

In virtue of the transitivity of < from ¢ X a < ¢+ a,¢c+ a < b we obtain
¢ x a < bie we rebuild the diagram to exponential one required. Hence,
an orthomodular lattice categorically is Cartesian closed in respect to Sasaki
arrow. |

G. Hardegree in |[Hardegree, 1981| proposed a system of orthomodular
quantum logic OM C' where the only primitive connections are the conditional
D (corresponding to the Sasaki hook on orthomodular lattice) and the constant
'false’ f. This logic to be a smallest subset of formulas satisfying the following
clauses:

(A1) FzD[(z Dy) D]

(A2) F[(zDy)Dz]| D=

(A3) Fl(z2y) D (D) >[(y>x)D(y>2)

(Ad) Fl(z2y) D (D) 2{l(z>2) D@2y >[(z>2) > (>}
(A5) FfDox

(R1) If -z, and -z D y, then I y.

(R2) If -z, then -y O .

The expression '+ z’ is short for 'z € OMC" which is read 'z is a thesis of
OMC”. The competeness of OMC is proved by yielding the Lindenbaum-
Tarski algebra for OM C which appears to be the orthomodular lattice and the
unit element of which is the equivalence class of theses of OMC.

In |[Hardegree, 1981, p. 10] the valuation v is defined relative to E and in
the role of E the Lindenbaum-Tarski algebra for OMC' appears but since £
is also an orthomodular lattice then it is easy to reformulate the valuation v
for the case of ET.

In this case we can enrich the Q-valuation with the point

(3) v(e > B) = v(a) D3 v(f))

and extend our theorem 10 to
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Theorem 3. If-o )y com.cotmomc @ then for any quantos Q we have Q = a.

An open question is whether there are systems of quantum logic with diverse
conditionals corresponding D1, Dg, D4 oOr Ds.

4. Interpretation of Quantum Logic in quantos [E, QSets]

In order to build the category [E, QSets] as a quantos we consider the functor
2 : E — QSet which will represent the classifying object in quantos [E, QSets].

Hereafter we will use E both as an algebra and the category. For any functor
F: E — QSets we denote by F), the value F(p) of functor F for object p from E.
For any ¢ and p such that p < g a functor F defines the function from F), to Fj,
which we denote F),. A functor F will be treated as the collection {Ep :p € E}
of sets indexed by elements from an algebra E and endowed with the transition
mapping Fpq :F), —F, under p < ¢ (in particular, Fy,, will an identity function
on Fy).

We continue in this fashion putting 2 = [p)* and for p and ¢ such that

P
p < ¢ the function 2 : 2 — 2 maps every S € [p)* into SN[q) € [¢)T, i.e.
“pg TP g
2 (5)=5,

Pq
A constant functor 1: E — QSets which is a terminal object of the category

[E, QSets] might be defined with a help of conditions 1, = {0} for p € E and
1pq = idioy under p < gq. A subobject classifier true : 1 — 2 is a natural

transformation whose p-th component true, : {0} — 2 will be determined

p
by the equality ¢rue,(0) = [p). Thus, the function true chooses the greatest
element from every orthomodular lattice of [p)* type.

Let 7 : F —G be an arbitrary subobject of [E, QSets]-object G. An every

component 7, is injective and can be treated as the inclusion function £}, — Gp.
The p-th component (x,), : G, — [p)* of a characteristic arrow x, : G—12
o

will be defined by the equality

(X )p(@) ={q:p < qand Gy(z) € Fy}
for every x € Ep.

Now we construct truth arrows in a quantos [E, QSets]. Let us start with
an arrow false.

An initial object 0 : E — QSets of category [E, QSets] is the constant func-
tor such that 0, = @ and 0,y = idgy for p < ¢q. Components of a natural
transformation Q>T>1 are the inclusions @ < {0} (the same component for any
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p). According to the usual definition an arrow false is the characteristic ar-
row of subobject ! : 0 —1. For its component false, : {0} — {2 we have
L] —

falsey(0) ={q:p <qand1y,(0) €0,} ={q:p < qand0c g} = @gnd hence
a natural transformation chooses the null element from every orthomodular
lattice.

Conjunction can be handled in same way as in case of topos [P, Sets] where
P is a Heyting algebra (cf. |Goldblatt, 1979|), i.e. we, in fact, need for N :
2 x 2 — {2 the definitions of their p-th components in a form of

Np((S,T)) =5SNT.
The negation is = : {2—{2 whose p-th component —, : 2 — (2 in case
-~ ~p “p
of indentifying false, with the inclusion {@} — 2 (and since - : 2—2 is a

P
characteristic arrow of subobject false) is as follows:
»(S)={g:p<qand 2 (5)e{o}} ={g:p<qgand SN[g) ={o} =

) N =S = (=), .

The conditional is D3: 2 x {2 — {2 whose p-th component D3,: 2 x 2 —
-0 P Tp
2 will be Up((=5)p, (SNT),) according to the polinomiality of D3.
P

Finally, we will call [E, QSets]-valuation a function V' : @ — [E, QSets|(1, £2)
assigning to every propositional variable m; some truth-value V(m;) : 1 — {2.

This function apparently might be extended to the set ® of all formulas:
(a) V(ma) = —oV(a);

(b) V(aAp)=no(V(a),V(B));

(c) V(a2 B)=D30(V(a),V(B)

We say that the formula a be [E, QSets]-valid (we write [E,QSets] = «) if
V(a) =true:1— 2 for all [E, QSets|-valuations V.

Using valuation v : &9 — E from above it is easy to prove at the same way

the following theorem:

Theorem 4. For any quantos [E,QSets|], [E,QSets] = o iff
Fom.com.cotmonmc @ (i-e. a is provable in OM,GOM, GOTM,0MC).
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Awnnoranusi: KBasuHOMaIbHBIME MOJIAJBHBIMYU JIOTUKAMU HA3BIBAIOT JIOTHKU B MOJIAJTBHOM
SI3BIKE, KOTOPBIe comepkar joruky K, 3aMKHyTHI 110 ipaBmity modus ponens u Jjisi KOTOPBIX
HE I[OCTYJIMPOBaHa 3aMKHYTOCTH OTHOCHTENbHO npasuia [€xess. [lo mocsenuero BpemeHun
TUM JIOTHKAM YJIeJISJIOCh MaJI0 BHUMAaHWSI, HECMOTPSI Ha TO, YTO CPEJIU MEPBBIX CUCTEM MO-
JAJBHBIX JIOTUK, copmymupoBanubix K. . JIboncom, comep:Kainch U KBa3HHOPMAJIbHBIE
JIOTMKHU. 3JIeCh MBI PACCMOTPHM BOIIPOC O KOHEYHOH aKCHOMATH3UPYEMOCTH KBa3MHOPMAJIb-
HBIX MOJIAJIbHBIX JIOTHK.

Kak u3BecTHO, KBAa3MHOPMAJILHBIN HATApHUK JOrukn K He mMeeT KOHEYHON aKCHOMATH3AINN.
Kpowme Toro, cymiecTByoT 1 Jpyrue MoJajabHble HOPMAJIbHbIE KOHEYHO-aKCHOMAaTH3UPYyEMbIe
JIOTHKH, KBa3WHOPMAaJIbHbIEC HAIIADHUKU KOTODPBIX HE MMEIOT KOHCYHON aKCHOMAaTH3alluu, Ha-
npumep Jioruka D. ITosromy BoOIpoc 0 KOHEYHON aKCHOMATH3UPYEMOCTH TOW WJIA UHON MO-
JTAJIbHONM KBAa3WHOPMAJIBHON JIOTUKU HETPUBUAJIEH.

OTMeTnM, 9TO M3BECTHBIE YACTHBIE KPUTEPUU KOHEUYHON AKCHOMATHU3UPYEMOCTH KBa3WHOD-
MaJIbHBIX JIOTUK CPOPMYIMPOBAHBI TOJBKO 151 KBA3NHOPMAJIbHBIX HAIIADHUKOB HOPMAaJIbHBIX
MO/TAJIbHBIX JIOTHK.

B nmammoit pabore mosyueHo 0000OIIEHWE STUX YACTHBIX KPUTEPHUEB HA CJIyYail IPOU3BOJIb-
HBIX KBa3WHOPMAJIbHBIX MOJIAJIBHBIX JIOTHK, IOIYyTHO yKa3aHa BO3MOXKHAS aKCHOMATU3AIINS
TuX JOruk. Takum o6paszoM, MOJTyIeH YaCTHBIN KPUTEPUH KOHETHOW aKCUOMATH3UPYEMOCTH,
obmit KaK Jjisi KBA3MHOPMAJbHBIX HAIAPHUKOB HOPMAJIBHBIX JIOTUK, TaK U JJIs KBA3UHOP-
MaJIBHBIX JIOTUK, KOTOPbIE TAKOBBIMU HE SIBJISIIOTCSI.

Tak>ke B paboTe NPUBEIEH AJTOPUTM, KOTOPBIA 110 OTHOCUTE/JHLHONW aKCHOMATU3AIUNA KBa-
3MHOPMAJILHOM JIOTUKHU L HaJ| KBA3MHOPMAaJIbHBIM BapuaHTOM JIOruku K jgaer abCco/IIoTHYIO
AKCUOMATHU3AINIO JIOTUKU L.

OtzesibHO paccMOTpeHbl akcrnomMarusanuu pacummpennit joruku K4. ChopmysimpoBan gact-
HBIl KPUTEPUIT KOHETHON aKCHOMATU3UPYEMOCTH PacIIupeHuii 3Toii joruku. IIpuseien airo-
PUTM, KOTOPBI 1T0 OTHOCUTEIBLHON aKCMOMATHU3aIMi KBAa3WHOPMAJIBLHON JIOTMKU L HaJ KBa-
3MHOPMAJIBHBIM BapuaHTOM JIOTHKU K4 naeT abCOSIOTHYIO aKCHOMATU3AINIO JIOTUKU L.
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BBenenne

Jlo2uxoli OymeM Ha3bIBATL MHOXKECTBO (DOPMYJI, 3aMKHYTOE OTHOCUTEIHHO
JIIO0OH 10JICTAaHOBKH.

Ecium L — mekoropast jioruka, 1o gobaBigs K L muoxKecTBO (hopmyst I' u
3aMbIKasl II0JIy4eHHOe MHOXKECTBO OoTHocuTesbHO modus ponens (MP) u Beex
[IOJICTAHOBOK, IIOJIy9aeM JIOTHKY, KOTopyio Oyaem obosnadars L + I'. Eciu mbr
samKHeM MHOXKecTBOo L U I' orHOCHTenpHO MP, BCex MOACTAHOBOK M IIpaBHIIa
Iénenst (GR), umerorero Bu Dip, TO TOJIYYUM JIOTHKY, KOTOPYIO OymeMm 06o-

3Ha4YaTh mocpescTsoM L @ T,

PaccMmorpumM KiacCHYecKyIo JIOTUKY BBICKa3bIBAHUMN, 33/IaHHYIO B sI3bIKE CO
cBsasKaMu A, V, —, u L (JI02Kb) HEKOTOPBIM UCYUCICHUEM, COJEPKAIINM KOHEU-
HOE MHOXKECTBO cxeM akcuoM Cl M eIMHCTBEHHOE PABUJIO BBIBOJA — modus
ponens. YToObl UMeTh BO3MOXKHOCTD 33/1aBaTh MOJIAJIbHBIE JIOTUKH, PACIITUPUM
SI3bIK KJIACCHYECKON JIOPMKH OJHOMECTHOM cBsi3koil O («Heobxoqumoy ). ITosry-
YeHHYIO JIOruKy Oyaem oboznadars Cl.

Joruky K = Cl@ O(p — ¢) — (Op — Oq) 6yuem Ha3bIBATD MUHUMAALHOT
MOdanvoroll no2ukol. Modasvhot sozukoti OyJIeM Ha3BIBATH JIOTHKY, COAEPIKa-
myo MHOXkKecTBO K.

IIycts I' — mexkoropoe muoxkecTBo dopmyit. Jloruky K + I' Oynem HazbI-
BaThb KB8A3UHOPMAALHOT M0JaabHotl ao2ukot, a noruky K @ I' Oymem HazbBATH
HOPMAALHOUT MOODANDHOTE N02UKOTU.

K6a3unopmasvrovim nanaprukom HEKOTOPOI HOPMAJILHOM JIOTUKY Oy/IeM Ha-
3bIBaTh TO K€ CAMOE MHOXKECTBO (DOPMYJI, HE TIOCTYJIMPYS JIJI STOT'O MHOYKECTBA
3aMKHYTOCTH OTHOCHTEJILHO IpaBmiia ['€mens.

Hnst moboit  dopmyasl  , nocpeiacrsom 01"  oboznauum  dopmyity

A OTlp, tae 0% = ¢. @opmyry Oy = o A Op Gymem, Kak 06BITHO, 060-
0<i<n
sHagaTh 0T .
Beenem obozHaueHus JJist HEKOTOPHIX (hOPMYJI:

tra, = 0™p — 0"y tra® = O™p — 0"y ; tra = tral.

[Tycts I' — HEekOTOpOE MHOXKECTBO hbOpMyJI. BylieM UCIOIb30BATD CJIETYTO-
e 00O3HaYEHNUs JJIsi MHOXKECTB (POPMY.I:
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OFT = {OFy : vy €T}, rae k > 0; O = O

O="T = U O°r;
0<i<n
o“T = |J O°T.
i<w

NsBecTHO, 9TO KBA3UHOPMAJILHBIN HamapHuk Jjorukn K He nMeer KOHEUHOM
akcuomarusauu (|[Chagrov, Zakharyaschev, 1997], c. 124, yup. 4.6). ITockosb-
Ky KaxKJ1asl KBa3WHOPMAaJIbHAsT JIOTUKa, COIEPKUT MHOXKecTBO dhopmyst K, To Bo-
IIPOC O KOHEYHON aKCMOMATU3UPYEMOCTH TOH WJIM MHOU KBA3MHOPMAJIBHOM J10-
UKW HETPUBHAJIEH. DTO KACAETCS W KBA3WHOPMAJHHBIX HATAPHUKOB KOHETHO-
AKCUOMATU3UPYEMbIX HOPMAaJIbHbIX JIOTHUK.

Bzanmocestab akcrnomaTusanuit HOpMaJIbHBIX JIOTUK W WX KBA3WHOPMAJIh-
HBIX HAIIAPHUKOB BBIPAXKAETCSI CJAEyIoIeil TeopeMoit: ecau L — HopmasvHas
A02UKQ, MO 0Af A106020 mHoocecmsa opmya I sepro, wmo L &1 = L+ OYT
([Kracht, 1999|, c. 53. Teopema 2.1.5). Takum obpasom, B 001IEM CiIydae, U3 KO-
HEIHON aKCHOMATU3UPYEMOCTH HOPMAJIHLHOMN JIOTUKY HEITPABOMEPHO JI€JIATH BbI-
BOJT O KOHEYHOW aKCHOMATU3UPYEMOCTH €€ KBA3MHOPMAJIBHOTO HaapHuKa. Tak,
HaIllpuMeEp, KBa3MHOPMaJIbHbIE HAallaDHUKU PAJa KOHETHO-aKCUOMATU3UPYEMbIX
HOPMAJIbHBIX JIOTUK (70ruku D ¥ HEKOTOPBIX JPYIUX) HE SBJSIIOTCH KOHEYHO-
akcuomarnsupyembimu ([Segerberg, 1971], c. 182-183).

Ha maHHBIT MOMEHT U3BECTHBI CJIEIYIONIME YACTHBIE KPUTEPUU KOHEUHOMN
AKCUOMATU3UPYEMOCTU KBaSMHOPMaJIbHBIX JIOI'UK.

NzBecTHO, 9TO 8CAKGA MAOAUNHAA KEAZUHOPMAALHAA AO2UKE ABAAETNCA KO-
Hewro axcuomamusdupyemot (|Zakharyaschev et al., 2001], c. 149).

Ecau roBopuTh 0 KBa3WHOPMATHHBIX HATAPHUKAX HOPMATBHBIX MOTATBHBIX
JIOTHK, TO B HEKOTOPBIX YACTHBIX CJIydasix U3 KOHEUHON aKCHOMATU3UPYEMOCTH
HOPMAJILHBIX MOJIAJILHBIX JIOTUK CJIEIyeT U KOHETHAS AKCUOMATH3UPYEMOCTD UX
KBa3MHOPMAJLHBIX HAAPHUKOB.

Tak, B 1948 roxy MakKuncu u Tapckuit (|[McKinsey, Tarski, 1948|) moka-
3aJ11, 9TO JjIst Jr0boro Muokectsa dhopmyi I' BepHo, uro K4 @ OI' = K44 0T,
rie K4 = K @ tra. Tak:ke U3BECTHO, UTO €CAU KOHEUHO-AKCUOMATNUIUPYEMAA
HOPMAABHAA N02UKG codeporcum Gopmyry tra, ois nexomopozo n > 0, mo u ee
KBA3UHOPMANLHOIL HANapHuK umeem koneunyro axcuomamudayuro (|Chagrov,
Zakharyaschev, 1997| c. 124, yup. 4.9).

Bamernm, uro dopmyra O"tra — tra; € K, a npu m < n dopmyna
tral’ — tra, € Cl. (B ganbreiimem pacMaTpuBaeM TOJBKO Takue (OPMYJIBI
tral, B koropsix m < n.) Takum o6pazom, ecan dopmyina 0" tra win dbopmyiia
tra," UpuHa/JIEXKAT MOJIAIBHOI JIOTHKe, TO U (hopMyJIa t7ay, IPUHAJIEIKUT ITON
soruke. CrieoBaTENIbHO, €CAl KOHEUHO-AKCUOMAMUSUPYEMAL HOPMANOHAA SO
2uka codeporcum xoms vt 00Ky U3 Popmya u3 caedyrowezo cnucka: tra,, 0"tra



Koneunast AKCHOMAaTU3UPYEeMOCTb KBa3UWHOPMAaJIbHBIX MOJaJIbHbIX JIOTUK 91

uau tra)’ das wexomopozo n > 0, mo u ee K8A3UHOPMANLHVITL HANAPHUK UMEE,
KOHEUHYIO AKCUOMATUSAUUIO.

OHaKO0 3HAHKE IIOCIEIHEro hhakTa He I03BOoJIseT HaM HI 3D PEKTUBHO [IPH-
BECTH TAKyIO0 KOHEUYHYIO aKCHOMATHU3AIMIO, HU OTBETUTHL HA BOIPOC O KOHEY-
HOIl aKCMOMATU3UPYEMOCTH KBAa3MHOPMAJIbHON JIOTMKH, KOTOpas HE ABJIACTCS
KBa3MHOPMAJILHBIM HAIIAPHUKOM HOPMAJIbHON JIOTUKH. 3/1€Ch MBI PaCCMOTPHUM
CbaKTI)I, KOTOPbIE€ ITO3BOJIAT HaM OTBETUTHL Ha 3THU JIBa BOIIPpOCA.

1. Omneparopsl nobasienusi caencreuii £, E° u

Hutst o6oro muozkecTBa dopmyit I', mocpencrsom E(I') obosnadmm JIoruky
@ + T, a nocpeacreom E7(T') — noruky @ O T.

Hecnoxkno nokasaTb, uro £ u EY 061a1a10T BceMu CBOHCTBAMU OIIepaTo-
POB 3aMbIKaHUs, 33/[AHHBIX Ha MHOXKecTBe Beex dopmyi (|Pacésa, Cukopekuit,
1972], c. 212), a Takxke cBoiicTBamu puHuTHOCTH U cTpyKTypHOCTH ([[0pOYyHOB,
2011]). Bosiee Toro, Bce 3aMKHYyTbIe MHOX)KecTBa onepatopos E u EY, zamkmy-
TBI OTHOCHUTEJIHLHO JTI000M moacTaHoBku. Omeparopbl, 001 af0IIe TOCIeTHIM
CBOHICTBOM, OyJiIeM Ha3bIBATHb UHBAPUGHIMHBIMU ONEPAMOPAMU.

Jlemma 1. Jlasa 06020 mrooicecmea gpopmya I sepro, wmo:
E(T) € E°(I); E°(E(T)) = E9(T); E(E°(T)) = E°(D).

Kpowme Toro, mis oboux omepaTopoB BBIIOJIHSIOTCS CJIEIYIONINE CBONCTBA
olepaTopa 3aMbIKaHUS:

E(E(TYUA)=ETUA); EP(E°(I"UA)=E"(TUA).
Beenem obozHateHusT 1T CJIEAYIOMNX (DOPMYIT:
lir=(p—q) = (g—=r)=@—=r);
ml =D0(p — q) — (Op — Og).

Ncnonb3yst oneparop F, Ha MHOXKeCTBE BeexX (DOPMYJI OIPEIe/INM (PUHATAD-
HBII ¥ MHBApUAHTHBIA omeparop {2 CIeayromuM 06pa3oM:

QD) = B(O¥(T U {ml}) U {itr})

Jemma 2. Jlaa 10601 dopmyav o eepro, wmo ecau ¢ € EZ(T), mo 6 amom
cayuae O09{p} C Q(T).
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Zoxazameavcmeo. Jloka3zpiBaeM WHIYKIUEH 110 JJIMHE BBIBOIA, (DOPMYJIIBI (0
B E7(T).

Basuc oueBnmen.

[ycts Y1, ...,%m,p — BBIBOXL (GopMyJbl @ u st jgwoboro 1 < k < m
muokecTBo O0%{1)} C Q(T).

[lycts ¢ sBASIETCST MOJCTAHOBOYHBIM CJIYIAEM HEKOTOPON MpeIblIyIeis
dOopMYJIbI BBIBOJIA, TO €CThb CYIIECTBYIOT (DOPMYyJIa 1); U MOIACTAHOBKA £, TAKUE,
arto ¢ = e1);. Ilo namyknunonnomy npesmnosnoxennto, 0¢{y;} C Q(T"). Torga, B
CUJTy MHBAPUAHTHOCTHU omeparopa ), mojydaeM, ITo

0“{} = D¥{ei} € QD).

Ecnu ¢ nmonydena u3 npeabymux (opmyd mo npasuiy MP, To cyrecrsy-
10T Takue POpMyJIbl ¥; u P; = 1); — @, uTo aug jmodoro n > 0 dbopmys!
O, O"p;, O™ml € Q(T).

Tak kak ltr € Q(T"), To nosyvaem, uro ms joboro yucaa n > 0 dopmysa
O — (O — O"g) € Q(T).

Eciu ¢ nostyuena u3 mpeapiaymx ¢popmyst o npasmity GR, To cymectByer
rakasg Qopmyna v;, 9ro ¢ = Oy, u, suaaur, muoxkecrso O¥{¢;} C Q(T).
Bamernm, 4ro Jyist soboro n > 0 BepHo, uro O"p = O™y, Takum o6pazom,
0“{p} C 0% (i}, .

Cnenctiue 1. Jlna ao6020 mmooscecmea I eepno, wmo EP(T) C Q(T).

Teopema 1. /Jlaa ar06020 mmooscecmea gopmys L' eepro, umo ecau gopmyaoy

ml,ltr € EZ(T), mo E7(T) = Q(I).

Hoxaszamenvcmeo. Crenyer n3 Jlemmsr [I, monoToHHOCTH Omeparopa E u
toro dakra, aro O¥(T'U {ml}) U {ltr} C E°(T). [

2. AOGcoJuaroTHasi KBa3mHOpMaJibHasi aKCMOMAaTU3UPYEMOCThb
MOJAJIBHBIX JIOTUK

MuozkecrBo dopmyi I' HazoBeM (abcoatommoti) K6a3uHOPMaLLHOT AKCUOMA-
musayueti noruku L, ecrm L = E(T'); ecim sxe L = E7(T), To MuOMkecTBO hop-
myat I' 6yziem HasbIBaTh (a6COA0MHOT) HOPMAALHOT AKCUOMAMUSAUUET TOTUKN
L. Muoxectso dopmyr I' Oymem HasbIBATH (0mHocumesvHol) K6a3UHOPMAN-
Hot axcuomamuaayuet goruku L +1' 1ad aoeuxot L. AHATIOTTIHO, MHOXKECTBO
dbopmysn I 6ynem Ha3bIBATE (0MHOCUMEALHOU) HOPMANLHOT GKCUOMATMUSAUUET
goruku L & I' nad nozuroti L.

Teopema 2. K = E(O“(ClU {ml})) = Q(Cl).
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Joxaszameawvcmeo. 1o onpeyenenuio, K = Cl® ml = E7(CLU {ml}). Tax
kak ltr € E(Cl) uw E(Cl) C E(O0CI), 1o, B cuiy Jlemwmst |1 dopmyna ltr
npunatexkut Muoxectsy E-(CILU {ml}). Cnenosarensno, o Teopeme

K = E°(Clu{ml}) = QClU {mi}) = BE(@“(ClU {mi}) U {itr}) = Q(CI).
B cuy Toro, uro ltr € E(O0“ClU {ml}), MBI IOJIy9IUM PABEHCTBO
E@¥(Clu{ml})u{ltr}) = E(O¥(ClU{ml})).
|

Teopema 3. K@ T' = E(O¥CIUT U {ml})) = QCIUT). To ecmv ecau
HOPMAADHAA A02UKA AKCUOMAMU3upyemcs nad aoeuxots K mmoocecmeom gop-
mya Ty mo mmoorcecmeo opmya O¥(CLUT U{ml}) asasemea ee abcorrommot
K6a3UHOPMAALHOT aKCUOMAMU3ayuet.

Zloxazameasvcmeo. Coritacuo omnpenenenusim u Jlemme [ mosryaaem ciemyro-
Y10 TEIIOYKY PaBEHCTB!:

Kal'=EY(KUT)=E(E°(Clu{ml})uTl) = E°(CIUT U {ml}).
Kaxk u Boire, B cuty Teopewmst |1}, moyynm, 4To:
E(CluT u{mi}) = Q(CluT u{mi}) = Q(Clur).

Ananorn4Ho TOMy, KaK 9TO CIEJAHO B JJOKA3aTeIbCTBE BbIIIEIPUBEIEHHO
TeopeMsbl, nosydaeM, uro Q(CIUT) = E(OY(ClUT U {ml})). [

Ncnonb3ys Teopemy [3| HECTI0:KHO qOKa3aTh CIEIYIONIYIO TEOPEMY.
Teopema 4. (K@ ')+ A = E(O¥(CIUTU{ml})UA).

CaencrBue 2. Eciu K6a3UHOPMANOHAA A02UKG GKCUOMATNUSUPYEMCA HaO A0-
euroti K mmoorcecmeom dopmya T, mo mmoorcecmeo gopmya 0¥ (CLU{ml})UT
ABAAEMCA €€ K6AZUHOPMAALHOT abCOMOMHOtl aKcuomamuaayuet, mo ecmo

K+ T = E(0%(CLU {mi}) UT).

3. Jlorukm, conepxxkamiue (popmyJsl tra,

O6o3naunm tocpeacrsoMm Ty, MHOKeCTBO (bopmyit {tray, ltr,ad}, rue ad =
p—(a— (A

Teneps 15 m06oro n > 0, KaK U BBIIIE, OIPEIEIUM OIIEPATOP J100aBJICHUS
crenctsuit §,. Honoxxmm ,(T) = E(OS™(T U {ml}) UT,).
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Jlemma 3. /Jlas arwb6oz0 n > 0 u aw0b6020 mroocecmea gopmya I' eepro, wmo
OY(Clu{mi} UT) C Q,(CLUT).

Zloxaszameavcmeo. [lokaxkem, uro jjs jgwoboro k > 0 BepHO, 9TO ecan GHop-
Myta @ € CLU{mi} UT, To O™ *p € Q,(CIUT).

[Iycre mutst HekoToporo k > 0 BepHO, 9TO JJ1s JiIoboro m < k41 BBIIOJIHEHO,
aro O™ p € Q,(CIUT).

Tpu noncranoske (p) = OFy, e(tra,) = A\ Olp — O"HEFDg Tag
k<i<n+k

kax {OFp, ..., 0" Fp} C Q,(ClLUT), To, mpumensst bopMyTy ad, TTOTyHHM,

aro A\ O e Q,(CLUT). Takum obpasom, 0"y c Q (CIUT). N
k<i<n+k

Jlemma 4. /Jlas awb6oz0 n > 0 u a06020 mHoocecmea gopmya I eepro, wmo
ecau tra, € Q(CLUT), mo Q(CIUT) = Q,(CLUT).

Hoxaszameavcmeo. Brinouenne Q,(CLUT) C Q(CIUT) cuenyer usz Toro,
aro T, C QCIUT) uw OS(ClU {ml}UT) C O¥(ClU{mi} UT).
Bkuiouenne Q(ClLUT) C 9, (CIUT) crenyer uz Teopemsr [3{ n JTenmer (3| W

Ucnonbzysa Teopemy [3| u Jlemmy |5, HECTI0KHO T0Ka3aTh CIEIYIONLYIO TEOPEMY.

Teopema 5. Jlasa a06020 n > 0 u a0boz0 mroocecmsa dopmya I' eepro, umo
ecau tra, e K@ T, mo

Kol =Q,(CIluTl) = E(OS"(CLUT U {ml}) U {tra,}).

To ecmv ecau HOPMANLHAA AORUKG, COOEPAHCAUWAH HOPMYAY tT Ay ONA HEKOMOPO-
eon > 0, axcuomamusupyemes nad aozuxot K mnoorcecmseom gopmya T'y mo
mnosicecmeo gpopmya O (CLUT U{mi}) U {tra,} asisemca ee abcorrommot
K6aA3UHOPMAALHOT AKCUOMATNUSAYUET.

Paccmorpum reneps akcrnomarusarmio jgoruk suga (K& T') + A.

Teopema 6. /laa w6020 n > 0 u arodvix muoccecms gopmys I' u A sepro,
wmo ecau tra, € (K& T)+ A, mo

(KoT)+A=EOS(CIUT U {mi})UAU{tra,}).

To ecmb ecau KBA3UHOPMANOHAA NO2UKA, COOEPAHCAULAHR POPMYAY LT ey, 0AA HEKO-
mopozo n > 0, axcuomamusupyemcs wad Hopmarvhot sozuxoti K& T mroorce-
emeom gopmya T', mo mnosicecmeo gopmya O (CLUT U {ml}) U A U {tra,}
ABAACCA €€ abCOMOMHOT KEAZUHOPMAALHOT AKCUOMAMUIAUUET.
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Hoxaszamenvcmeo. Vicnonnsys Teopemy [B] momyunm cieayonyo nenouxy
PABEHCTB:

(KoD)+A=E(K®&T)UA) = B(E@S(CIUT U {ml}) U {tra,}) UA) =

= B(OS"(CIUT U {mi}) U {tra,} UA).
]

Canencreue 3. Ecau K8a3UHOPMANDHAA A02UKG, COOEPAHCAULAA POPMYAY LTy
oas mexomopozo n > 0 axcuomamusupyemcs nad aoeuxott K mmoorcecmeom
dopmya T, mo mmosicecmeo dpopmya OS*(CLUT U {mli}) U {tra,} seisem-
CA ee K8a3UHOPMarbhoti abcomommoti axcuomamusayuet, mo ecmsv K + T =
E(@s(CluT U {ml}) U {tra,}).

Takum 06pazoM, ec MHOXKeCTBO ' — Koneunoe, To jioruka K+T' umeer koned-
HYIO akcnmoMaTu3anuio. I3 aToro ¢pakTa n u3 4acTHOrO KpUTEpHUs KOHEIHON aK-
CHOMATU3UPYEMOCTH JIJisi HOPMAJIBHBIX JIOTHK, KOTOpbIil npuseieH B (|[Chagrov,
Zakharyaschev, 1997|, c. 124, yup. 4.9), cie/tyer yacTHbIi KpuTepuii KOHEIHOI
KBa3MHOPMAJILHON aKCHOMATU3UPYEMOCTH JIJIsi MOJAIBHBIX JIOTHK.

Teopema 7. Beakaa JAo02uka, 3aMKHYMAA  OMHOCUMEALHO  NPAGUANG
MP, umenowas KOHEUHYIO aKCUOMATMU3AUUIO M0 HEKOMOopol KOHEUHO-
AKCUOMAMUSUPYEMOT MODaNHOT A02UKOT U codeporcawasn Popmysy tra, OAf
Hexomopozo n > 0, umeem KoHEUHY0 KEAZUHOPMANOHYIO AKCUOMAMUSAUUI0.

Kak rosopusiocs Boiiie, fjist J00bix 7 > 0 1 m < n BepHO, 9TO (POPMYJIBI
O"%ra — tra;, € K u tra;’ — tra, € Cl. Tax kak Cl C K n mobasa momainb-
Has JIOTHKa cosepkut Jjioruky K, To Mbl uMeeM u ciefyiomnuii, 6osee OOIIHiA,
YaCTHBIA KPUTEPUl KOHEYHOI KBA3MHOPMAJIbHON aKCHIOMATU3UPYEMOCTH.

Teopema 8. Beakaa ao2uka, 3AMKHYMAGA  OMHOCUMEALHO — NPLBUAG
MP, umewwes KOHEWHYW aKCUOMAMU3AUUIO HAO HEKOMOPOl KOHEUHO-
AKCUOMAMUIUPYEMOT MOJaAbHOT A02uKk0l U codeporcawan xomsa Ov. 00HY
popmyary us caedyrowezo cnucka: O"tra, tral® usu tra, oira wexomopo-
2o n > 0 u nexomopozo m < N, UMEEM KOHEUYHYIO KBAZUHOPMAALHYIO
AKCUOMAMUIAUUIO.

4. KsazuHopMmajibHasi aKCHMOMATU3AI[MAs PACIIIAPEHUA
Jgoruku K4

CroiicTBa HOpMaJIbHON MomasibHON Jiornkn K4 um HOpMAaJbHBIX ee pac-
MIUPEHNN JIOCTATOYHO XOPOINO W3y4YeHbl, B TO BpeMs KaK PacMOTPEHUIO
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CBOIICTB €€ KBa3MHOPMAJbHBLIX PACIIUPEHUH IOCBAIIEHO HE TAK M MHOTO pa-
6or (|Zakharyaschev et al., 2001|, |Zakharyaschev, 1992|, [Zakharyaschev,
1996|, [Topbynos, 2006|). [Tosromy, B KadecTBe 3aKJIOUEHUS, yJeUM BHUMAa-
HUE BOIIPOCY O KOHEYHON aKCHMOMATH3MPYEMOCTH PACIIUPEHH 9TOM JIOTHKH.
s mmoxecrsa dopmyn I' mocpencrsom OTT 0603HAUUM MHOMKECTBO

{Otp:peTl}

Jdemma 5. E(ClUDSIT) = B(ClLUOTT).
Loxaszameavcmeo. Ilockonbky {p Aq — p,p A q — q,ad} C E(CI). [ |

Mgt OyzieM HCIIOB30BaTh TY JIEMMY IIPU J0KA3ATEIbCTBE TEOPEM, IIPUBE/IEH-
HBIX HUZKE.

Teopema 9. K4 = K + OTtra

oxazameavcmeo. B cuy moKa3aHHBIX BBIIE TEOpeM M TOTO (haKTa, 9To
dbopmyiel pAq — pu pAq — q upunagygiexxkar E(C1), Mbl T0J1yduM CJIe/ Iy 0Ny 10
IICIIOYKY PaBEHCTB:

K4 =K & tra = E(DSI(C'Z U{tra} U{ml})) =

= E(osl(Clu{ml}) u{Ottra}) = K 4+ O tra.

Orcrona caenyer, uro K4 +T = K + ({O0%tra} UT).

Teopema 10. K4 & T' = K + OF (T U {tra}), npu smom xeazuropmarv-

nouli nanapruk aoeuku K4 & T axcuomamusupyemes muosrcecmeom Gopmya
{O=sY(CchHuot (T U {tra,ml})}.

oxaszameanvcmeo.
K4®T =K ({tra} UT) = BE(OSY(CIU ({tra} UT) U {mi})) =

= Bl (Cclu{mi})uoT (T U {tra})) = K+ O (U {tra}) =
= B(O=sYChuot (T U {tra,mi})).
|

MCXO,H,H N3 CKa3aHHOI'O BBIIIE, HECJIO2ZKHO 3aMETUTh, YTO BEPHO CJIE/IYIOIIEee
yTBEepzKIeHune.
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Teopema 11. (K4 @ T)+ A = K+ (AU ON (T U {tra})), npu smom saozu-
ka (K4 ®T) + A 6ydem arxcuomamusuposamvesa cAedyIousuM MHONHCECTNEOM
dpopmya: {0SH(CH U OT(T U {tra,mi}) U A}.

Takum 06pa3zom, MOXKHO CHOPMYJIUPOBATE CHEAYIONUN YaCTHBIN KpUTEpuit
KOHEYHOM KBa3sHHOPMAJbHOI aKCHOMATU3UPYEMOCTH pacIiupenuii joruku K4.

Teopema 12. Ecau aozuka, 3aMEHYMas omuocumensvho npasuss MP, axcuo-
MAMUSUPYEMCA HAOD HEKOMOPBLIM KOHEUHO-AKCUOMATIUSUPYEMDBIM DACUUDEHUEM
aozury K4 KoHeuHbM MHOHCECTNEOM POPMYA, TO OHA UMEEM, KOHEUHYI KEaG-
SUHOPMAALHYIO AKCUOMATMUSAUUIO.
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Thanks go to my good old friend Vladimir Shalack for organizing the lecture
and forcefully nudging me afterwards to write an article based on it.

1. Computability logic versus classical logic

PO RNA4

Not to be confused with the generic term “computational logic”, “comput-
ability logic” (CoL) is the proper name of an approach and ongoing ambitious
project initiated by myself back in 2003 |[Japaridze, 2003|. I characterize it as a
“formal theory of computability in the same sense as classical logic is a formal
theory of truth”. To see what this means, let us compare the two logics.

e In classical logic, the central semantical concept is truth; formulas rep-
resent statements; and the main utility of the logic is that it provides a
systematic answer to the questions “What is (always) true?” or “Does
truth of P (always) follow from truth of Q?".1

e In computability logic, the central semantical concept is computability;
formulas represent computational problems; and the main utility of the
logic is that it provides a systematic answer to the questions “What is
(always) computable?” or “Does computability of P (always) follow from
computability of Q7.

As we see, the second bulleted item is identical to the first one, only with “truth”
replaced by “computability” everywhere and, correspondingly, “statements” by
“computational problems” (for computability is the desired property of com-
putational problems just like truth is the desired property of statements). In
positive cases computability logic additionally provides a systematic answer to
not only questions in the style “what...”, but also “how...”, such as “How to
(always) compute P?”, or “ How to (always) obtain an algorithm for P from an
algorithm for Q7”. With potential applications in mind, such questions are of
course more interesting than their “what” style counterparts.

Things are naturally set up so that statements of classical logic turn out to
be special cases of computational problems, and classical truth a special case
of computability. Eventually this makes classical logic a conservative fragment
of CoL: the language of CoL is a proper extension of that of classical logic, but
if we limit the former to the latter, Col validates nothing more and nothing
less than what classical logic does.

2. Computability logic versus intuitionistic and linear logics

Similarly, intuitionistic and linear logics can also be viewed as fragments of
CoL, albeit “not quite” conservative ones, as CoL validates certain principles

LOf course, one is a special case of the other.
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not provable in those logics, even if there are more similarities than differences.
To me this fact indicates that those two logics are incomplete and do not fully
correspond to their underlying philosophies and intuitions.

Let me take the liberty to philosophize a little bit here. I believe the right
way to build a new logic is to:

(I) Start with the philosophy and intuitions that we want to capture — call
this informal semantics.

(II) Then elaborate a formal semantics that adequately corresponds to the
informal semantics.

(ITI) And only after that ask what should be provable and what not in a
proof system for the resulting logic, construct such a system and verify
its soundness and completeness.

This is the way classical logic evolved, culminating in Goédel’s completeness
theorem for first order logic. CoL, too, follows the same pattern. On the other
hand, I would say that intuitionistic and linear logics jumped from informal
semantics directly into proof systems, skipping the formal semantics phase.

Take Heyting’s intuitionistic logic for instance. Its construction started by
looking at proof systems for classical logic and removing the postulates that
appeared to be wrong from the informal intuitionistic point of view, such as
the law of excluded middle.

Similarly, linear logic was obtained from Gentzen’s sequent calculus for
classical logic as a result of deleting certain rules obviously incompatible with
the resource philosophy of linear logic, such as contraction.

Yes, in both cases the underlying philosophical and intuitive considerations
were sufficient to clearly see that the expelled principles were indeed wrong.
But where is the guarantee that, together with the law of excluded middle or
contraction, some innocent, deeply hidden principles did not vanish as well?
Idiomatically speaking, where is the guarantee that such a revision of classical
logic did not throw out the baby with the bathwater? And, indeed, I dare to
argue that this is exactly what happened. In the case of intuitionistic logic,
among such “babies” is

(-P - AVB)A(-Q - CVD)A-(PAQ) — ]
(=P —A)V (=P —B)V(-Q —C)V(-Q — D). (1)

And an example of an innocent victim of rudely rewriting classical logic into
linear logic is

(AAB)V(CAD)— (AVC)A(BV D), (2)
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with its connectives understood in the multiplicative sense. I call the latter
Blass’s principle as Andreas Blass [Blass, 1992| was the first to study it as an
example of a game-semantically vaild principle underivable in linear logic.

Of course some, mostly retroactive, attempts have been made to create
formal semantics matching the proof systems of intuitionistic or linear logics.
But the reasonable way to go is to match a proof system with a convincing
formal semantics rather than vice versa. It is always possible to come up
with some formal semantics that matches the target proof system, but the
whole question is how adequately and convincingly that semantics captures the
philosophy and intuitions underlying the logic.

When constructing a deductive system, we ask what should be provable in it
and what not. An answer to this question stems from the underlying semantics
and only semantics, formal or informal: those things should be provable that
are semantically valid. Some popular approaches to intuitionistic logic have
attempted to explain everything in terms of proofs. For instance, you can see
the meaning of AV B explained by saying that this formula should be considered
“good” (true? provable?) if either A or B can be proven. But the whole point
is that we are just trying to understand what should be provable and what not.
Trying to justify provability in terms of provability creates a vicious circle.

Why is taking a shortcut from the earlier described stage (I) directly to
stage (III) wrong? Because it is hardly possible to convincingly argue directly
that a given proof system corresponds to a given informal semantics. On the
other hand, adequacy (soundness and completeness) of a proof system with
respect to a formal semantics can be proven mathematically, as both, unlike
informal semantics, are mathematical objects. Now you can ask here: “OK,
but where is then the guarantee that the formal semantics adequately captures
the informal semantics and thus the original motivations and philosophy un-
derlying the logic?”. Of course, there is no guarantee, as this cannot be proven
mathematically. But it is easier to argue that the two match each other (when
they really do) because both are semantics. Comparing apples with apples is
easier than comparing them with oranges.

I have been pushing forward the above points since long ago. While having
heard the angry “How dare you!" many times from sympathizers of intuitionistic
or linear logics, I am still waiting to see some more convincing attempts to refute
them.

Summarizing much of what has been said in this section, my favorite excerpt
from [Japaridze, 2009|, not without sarcasm, notes:

The reason for the failure of the principle of excluded middle in CoL
is not that this principle ... is not included in its axioms. Rather,
the failure of this principle is exactly the reason why it, or anything
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entailing it, would not be among the axioms of a sound system for
ColL.

3. Computational problems as games

Anyway, what is computability? Before trying to answer or even ask this
question, one should first understand what a computational problem is, for
computability is a property of computational problems. So, what is a compu-
tational problem? According to Church, a computational problem is nothing
but a function (to be computed). That is, the task of systematically generat-
ing the values of that function at different arguments. The tradition of seeing
computational problems as functions has since firmly established in theoret-
ical computer science. Such an approach, however, as acknowledged by Turing
[Turing, 1936] himself, is too narrow. Most tasks performed by computers are
interactive, far from being as simple as just receiving an input and generating
an output. For instance, take a look at the work of a network server. It is in
fact an infinite process, with signals moving back and forth between it and its
environment in a not quite synchronized or regulated fashion, affecting not only
current events but some future events as well. Such tasks are not always redu-
cible to functions, at least reducible in some “nice” way. We need something
more here, a more general concept to be able to adequately model complex
tasks performed by computers.

Such “something more” for us are games: a computational problem is a
game between a machine, denoted T, and its environment, denoted 1. Then
computability is understood as existence of a machine which always wins the
game, i.e., wins it no matter how the environment acts. In this presentation I
am not giving you any formal definitions, including definitions of our concepts
of games or game-playing. But such definitions, of course, do exist.

Even though often it is us who act in the role of 1, we are fans of T
rather than 1. That is because T (machine) is a tool, and its losing the game
would mean failing to perform the task it was supposed to perform for us. The
behavior (game-playing strategy) of T, as the word “machine” suggests, should
be algorithmic as it is a mechanical device. On the other hand, there are no
restrictions on the behavior of 1, as the latter represents a capricious user, the
blind forces of nature or the devil himself (and you can’t ask the devil to only
follow algorithmic strategies).

Games can be visualized as trees in the style of Figure 1. Vertices of such
a tree represent positions in the game, and edges — their labels, that is —
represent legal moves, prefixed with T or L to indicates which player can make
the move. On the other hand, the label T or L of a vertex indicates which
player is considered to be the winner if the game ends in the corresponding
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position. The game can end anywhere, it does not have to continue to the
“end” after all, some branches can be infinite and thus there will be nothing
that could be understood as the “end”. So, if the machine made the move «
in the game of Figure 1, the environment responded with v and no further
moves were made, the machine loses as the corresponding vertex of the tree is
1 -labeled.

06 T T8 T Ta

@ @

Figure 1: A game of depth 3

Games in logic have been studied by many authors, but our understanding
of games is apparently unique in that it does not impose any regulations on the
order in which the players should or could move, and permits positions where
both players have legal moves. For instance, the root position of the game of
Figure 1, as we see, allows either player to move. In that position, a move (if
any) will be made by the player which can or want to act faster.

It turns out that, in the sort of games we consider, the relative speed of
either player does not matter. Namely, it never hurts a player to postpone
making moves and let the adversary go first whenever possible. Such games
are said to be static, and they are defined by imposing a certain technical yet
simple condition on games. Striving to keep this presentation non-technical,
I will not discuss that condition here. Suffice it to say that all “pure” (speed-
independent) interactive problems turn out to be static, and the class of static
games is closed under all game operations studied in CoL. The game of Figure 1
is static, in which the machine has a winning strategy. An interactive algorithm
that guarantees the machine a win reads as follows:
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Regardless of what the adversary is doing or has done, go ahead and
make move «; make 3 as your second (and last) move if and when
you see that the adversary has made move v, no matter whether this
happened before or after your first move.

It is left as an exercise for the reader to see that T, following this interactive
algorithm (strategy), wins no matter what and how fast L does.

Computational problems in the traditional sense, i.e. functions, are static
games of depth 2 of the kind seen in Figure 2.

Input

Figure 2: The successor function as a game

In such a game, the upper level edges represent possible inputs provided by
the environment, so they are 1 -labeled. The lower level edges represent possible
outputs generated by the machine, so they are T-labeled. The root is T-labeled
because it corresponds to the situation where nothing happened, namely, no
input was provided by the environment. The machine has nothing to answer
for in this case, so it wins. The middle level nodes are 1-labeled because they
correspond to situations where there was an input but the machine failed to
generate an output, so the machine loses. Each group of the bottom level nodes
has exactly one T-labeled node, because a function has exactly one (correct)
value at each argument. It is not hard to see that the particular game of
Figure 2 represents the successor function x + 1: if the input is 0, the machine,
in order to win, should generate the output 1, if the input is 1, the output
should be 2, etc.

Now CoL rhetorically asks why limit ourselves only to trees of the kind seen
in Figure 2. First of all, we may want to allow branches to be longer than 2, or
even infinite to be able to model long or infinite tasks performed by computing
machines. And why not allow all sorts of distributions of T and _L in nodes or
on edges? For instance, consider the task of computing the function 3/z. It
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would be natural to make the node to which the input 0 takes us not 1-labeled,
but T-labeled. Because the function is not defined at 0, so the machine cannot
be held responsible for failing to generate an output on such an input.

It makes sense to generalize computational problems not only in the dir-
ection of increasing their depths, but also decreasing. Games of depth 0 are
said to be elementary. These are games with no legal moves (the game “tree”
is just its root), and thus games where one of the players automatically wins
by doing nothing. We understand true atomic sentences of classical logic such
as 2 x 2 =4 or T as the elementary game automatically won by the machine,
and false sentences such as 2 x 2 = 5 or L as the elementary game lost by
the machine. Note the two different yet related meanings of the symbols T
and L in CoL: depending on the context, such a symbol stands either for the
corresponding elementary game, or the player which wins that game.

Thus, classical propositions for us are nothing but elementary games. This
generalizes to predicates in the standard way. In classical logic, predicates can
be thought of as “propositions that (may) depend on variables”. Similarly, we
allow “games that (may) depend on variables”, with predicates being nothing
but elementary sorts of such games. As a result, classical logic becomes a
special case of Col. — ColL where only elementary games are allowed.

4. Choice operators

Logical operators in CoL stand for operations on games. There is a whole
zoo of them, with (at least) four sorts of conjunction and disjunction as well as
universal and existential quantifiers, a bunch of so called recurrence (repetition)
operations and corresponding implication-style and negation-style operations,
and more. In this short presentation we shall only look at the following subset
of the logical operators studied in CoL:

[_‘,/\,\/,—>,\V/,E|,|_|,|_|,|_|,|_|,$,?, o—, O—|]

Using the classical notation for the first six of these is no accident. They
are conservative generalizations of their classical counterparts from elementary
games to all games. Conservative in the sense that, when applied to elementary
games (propositions, predicates) only, their extensional meanings and logical
behavior turn out to be exactly classical. This is how classical logic naturally
becomes a special (elementary) fragment of CoL.

We start with the choice connectives M (conjunction) and M (disjunction).
The way they combine two games A and B to get the new game AN B or ALB
is depicted in Figure 3.
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AN B AUB

10 11 TO T1
A B A B

Figure 3: Choice conjunction and disjunction

As we see, AT B is the game where the first legal move is (only) by the
environment. Such a move should be either 0 or 1. If move 0 is made, the game
“turns into” A, in the sense that it continues — and the winner is determined —
according to the rules of A. Similarly for B in the case of move 1. Intuitively,
making move 0 or 1 means choosing between the left disjunct and the right
disjunct. Making such a choice is not only a privilege of the environment,
but also an obligation: as seen in the picture, the root of AM B is T-labeled,
meaning that the environment loses if it fails to make an initial move/choice.

AU B is fully symmetric/dual to A M B: in it, it is the machine rather
than the environment who makes the initial choice and who loses if no choice
is made.

For simplicity, let us agree that the universe of discourse is always
{0,1,2,---}. If so, the choice universal quantification [1zA(z) (note that
['1 is larger than M) can be understood as the infinite choice conjunction
A0) M A(1) M A(2) M-+, and the choice existential quantification Uz A(x)
as the infinite disjunction A(0) U A(1) LU A(2) LU ---. So, now a choice is made
not just between 0 or 1, but among 0,1,2,---, as shown in Figure 4.

Mz A(z) Uz A(z)

Figure 4: Choice quantifiers

Having these operators in the language, we may now conveniently express
standard computational problems (and beyond) without drawing trees. So, for
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instance, the problem of computing the successor function depicted in Figure 2
can be simply written as [ lzly(y = x + 1). In this game, the first move —
for instance 2 — is by the environment. Intuitively, this can be seen as asking
the machine the question “What is the successor of 27”. The game continues as
Uy(y = 2+41). The next move — say 3 — is by the machine, which amounts to
saying that 3 is the successor of 2. The game is now brought down (“continues
as”) 3 = 24 1. This is an elementary game with no further moves, and the
machine has won because 3 = 2 + 1 is true. Had the machine made the move
4 instead of 3, or no move at all, it would have lost.

Rather similarly, the problem of deciding a predicate p is expressed by

MNx (ﬁp(ac) U p(x))
5. Negation

Negation — is an operation which flips the roles of the two players, turning
T’s wins and legal moves into L’s wins and legal moves, and vice versa. For
instance, if Chess is the game of chess from the point of view of the white player,
then —Chess is the same game as seen by the black player. Figure 5 illustrates
how applying — to a game A generates the exact “negative image” of A, with
T and L interchanged both in the nodes and on the arcs of the game tree.

A -A

TO T1

TO/ \T1 TO/ \T1 10/ \L1 10/ \L1
0L OO Lo OO
Figure 5: Negation

Obviously if A is a true proposition, i.e., an elementary game automatically
won by the machine, then —A remains an elementary game but now lost by
the machine; in other words, —A is a false proposition. This is exactly what
was meant when promising that the meaning of —, or any other operator for
which we use classical notation, is exactly classical when limited to elementary
games.
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It can be easily seen that the games =——A and A are identical: switching
the roles twice brings each player to its original status. Similarly, it can be
seen that — interacts with choice operations in the kind old DeMorgan fashion.
E.g., /(AN B) = ~AU-B. Looking back at Figure 5, notice that the game A
shown there is nothing but (T U L) M (L U T), and —A is its DeMorgan dual
(LaTmyu(Tmdi).

6. Parallel connectives

The operations A and V are called parallel conjunction and parallel disjunc-
tion. Unlike their choice counterparts AN B and ALIB,in AABor AV B no
choice between A and B is made by either player. Rather, the play proceeds in
parallel in both components. To win in A A B, the machine should win in both
A and B, while for winning A V B winning in just one of the two components
is sufficient.

Consider, for instance, Chess A Chess. This is in fact a play on two boards,
where T plays white on both boards. Perhaps it plays against two adversaries:
Peter and Paul, though, for T, they together form just what it calls the (one)
environment. In order to win, T needs to defeat Peter on the left board and
Paul on the right board. The first move in this compound game is definitely
by T, as the opening move is by the white player on both boards. But, after
T makes its first move, say against Peter, the situation changes. Now both T
and its environment naturally have legal moves. Namely, T has a legal move
against Paul, while Peter (and thus the environment from T’s point of view)
also has a legal move in response to T’s initial move. It would be unnatural
here to impose some regulations regarding which player can go next. This is
why CoL’s understanding of games does not insist that in each position only
either T or L (but not both) should be allowed to move.

To appreciate the difference between the choice and the parallel sorts of
connectives, let us compare the two games = Chessll Chess and = ChessV Chess.
We assume that draw outcomes are ruled out in Chess, and the player who
fails to make a move on his turn is considered to have lost. Imagine I am
playing in the role of T, and the world champion Kasparov in the role of 1.
In = Chess U Chess, I have a choice between playing on the left board (—Chess)
or on the right board (Chess). That is, I get to decide whether I want to play
black or play white. After such a choice is made, I have to defeat Kasparov
on the chosen board, while the other board is discarded. Obviously I stand no
chance to win, regardless of whether I choose to play black or white. On the
other hand, I can easily beat Kasparov in = Chess V Chess. This is a parallel
play on two boards. At the beginning, both Kasparov and I have legal moves:
Kasparov on the left board where he is playing white, and I on the right board.
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Rather than hurrying to make an opening move, I wait to let Kasparov move
first. If he, too, chooses to do nothing, then I win due to being the winner
on the left board. Now suppose Kasparov makes his opening move on the left
board. Can you guess how I should respond? Yes, by making the exact same
move on the right board. I wait again. Whatever move Kasparov makes on
the right board in response, I copy that move back on the left board. And so
on. By using this copy-cat strategy, I am in fact letting Kasparov play against
himself. Eventually, both he and I are guaranteed to win on one board and lose
on the other. Since this is a disjunction, having won in one of the disjuncts
makes me the winner in the overall game.

In general, the law of excluded middle “=A OR A” is invalid in CoL. with
OR understood as U but valid when OR is understood as V: one can prove
that, while the above seen copy-cat strategy wins all games of the form AV A,
for some A no machine can win ~A U A against a sufficiently smart adversary.

7. Putting things where they belong

What is meant by “Giving Caesar what belongs to Caesar” (... and God
what belongs to God) in the title of this article? The twentieth century
has witnessed endless and fruitless fights between the classically-minded and
the constructivistically-minded regarding whether the law of excluded middle
should be accepted or rejected. It is obvious that the two schools of thought
were talking about two very different meanings of disjunction. Yet, for some
strange reason, they chose the same symbol V for both, and then started ar-
guing with each other. Not quite serious I would say. Col neutralizes this and
similar controversies by putting things where they belong. And, as pointed out
in Section 2] it does so semantically, not because it allows or forbids them
among the postulates of some purportedly “right” deductive system.

Give the classically minded what belongs to the classically-minded (V), and
the constructivists what belongs to the constructivists (LJ)!

e Yes, classical logic is right: =A V A is indeed valid.

e Yes, intuitionistic logic is right: =A L A is indeed invalid.

No subject for arguing!

The classical tautology (mA A —A) V A fails in CoL unless A is stipulated
to be elementary. Observe that, at least, the copy-cat trick used earlier in our
winning strategy for —=ChessV Chess no longer works for the “similar” (—=ChessA
—Chess) V Chess. 1 can try to copy Kasparov’s moves in Chess within both
conjuncts of =Chess A ~Chess and vice versa. However, Kasparov may start
acting in different ways in these two conjuncts, and then, at best, I will be able
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to synchronize only one of them with Chess. It is then possible that eventually
I lose in Chess and in the unsynchronized conjunct of =Chess A = Chess, which
makes me lose in the overall game (= ChessA—Chess)V Chess. Anyway, classical
logic accepts the principle (A A =A) V A and linear logic rejects it (with A,V
seen as multiplicatives). Which one is “right”?

The formal language of pure CoL has two sorts of nonlogical atoms: ele-
mentary and general. Elementary atoms are meant to be interpreted as ele-
mentary games, and general atoms as any games, elementary or not. We use
the lowercase p,q,--- for elementary atoms and the uppercase P, (@, --- for
general atoms.

And, again, Caesar is being given what belongs to Caesar and God what
belongs to God. The semantics of ColL classifies:

e (—pA—p)Vpasvalid. Yes, classical logic is right!
e (-PA—=P)V P asinvalid. Yes, linear logic is right!

(As for the earlier discussed law of excluded middle, both =PV P and —p V p
are valid and both =P U P and —p U p are invalid.)

From Col.’s perspective, classical logic differs from intuitionistic logic in its
understanding of logical constants (operators), and differs from linear logic in
its understanding of logical variables (nonlogical atoms).

8. Reduction

The implication operation — is defined in the standard way by
A— B =def -AV B.

The intuition associated with this operation is that of a reduction of the con-
sequent to the antecedent. Since A is negated here and thus the roles of the two
players are interchanged in it, A can be seen by T as an environment-provided
resource rather than a task. Namely, T can observe how the environment is
playing in A and use that information in its play in B. The task of T is to win
B as long as the environment wins A; in other words, to solve problem B as
long as the environment is (correctly) solving problem A.
To get a feel of — as a reduction operation, consider the game

Mzly(y = Father(z)) ATzlUy(y = Mother(z))
— Mzly(y = PaternalGrandmother(z)),

where Father(z) is the function “z’s father”, and similarly for Mother(x) and
PaternalGrandmother(x). Here, the task T is facing is telling the name of an
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arbitrary person’s paternal grandmother while the environment (correctly) tells
the name of an arbitrary person’s father and the name of an arbitrary person’s
mother. In other words, this is the problem of reducing the paternal grand-
motherhood problem to the fatherhood and motherhood problems. Winning
this game is easy and does not require any knowledge of anyone’s relative’s
names. Here is a strategy for T: Wait till L makes a move a in the con-
sequent (if not, T wins automatically). Intuitively, such a move amounts to
asking T the question “Who is a’s paternal grandmother?”. Make the same
move a in the first conjunct of the antecedent, i.e., ask the counterquestion
“Who is a’s father?”. | will have to answer correctly, or else it loses. Let us
say L’s answer/move is b. Make the same move b in the second conjunct of
the antecedent, thus asking 1 to tell who b’s mother is. L, again, will have
to provide the correct answer, let us say ¢. Now, by making the same move
c in the consequent, i.e., answering “c” to L’s original question regarding a’s
paternal grandmother, T wins: c¢ is indeed a’s paternal grandmother (unless
the environment lied in the antecedent about a’s father or b’s mother, but in
that case, as already noted, T is no longer responsible for anything).

9. Blind quantifiers

The operations V and d, called blind quantifiers, conservatively generalize
their classical counterparts, just like =, A,V, — do. Unlike the choice quanti-
fiers, there are no moves associated with V or its dual 3. Playing VzA(z) or
JzA(x) means playing A(x) “blindly”, without knowing the value of x as the
latter is not specified by either player. In order to win VzA(x) (resp. JzA(x)),
T needs to play A(z) in such a way that it wins for all (resp. at least one)
possible values of .

An alternative intuitive characterization of VxA(z) and JzA(z) would be
that, in these games, a third party chooses a value for z but never shows it
to either player. In order to win VxA(x) (resp. JzA(z)), T (resp. L) needs
to play A(z) in a way that guarantees success regardless of what that chosen
value might have been.

Let us compare the games

Mz (Even(z) U Odd(z)) and Va(Even(z)U Odd(z)).

Mz (Even(z) U Odd(z)), which is a game of depth 2, is easy to win: wait till
the adversary selects a value m for x; if m is even, respond by choosing the
left disjunct of Ewven(m) LI Odd(m), otherwise respond by choosing the right
disjunct, and rest your case. On the other hand, Yz (Even(z) U Odd(z)) is a
game of depth 1, and it is impossible to win. Here the value of x is not specified
by the adversary or whoever for that matter, yet you should do the impossible
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task of choosing between Even(z) and Odd(x) so that all of the elementary
games/propositions FEven(0), Fven(1), Even(2),--- (if you chose FEven(x)) or
0dd(0), Odd(1), Odd(2), - - - (if you chose Odd(x)) are won/true.

This should not suggest than all V-games are unwinnable. Consider
YV (Even(a:) U Odd(z) — My(Even(z + y) U Odd(z + y)))

Here, given a number chosen by the environment for y, let us say 5, in order to
tell whether x + 5 is even or odd it is not necessary to know the actual value
of x. Rather, just knowing whether x is even or odd is sufficient. And, luckily,
this piece of information on x will have to be provided by the environment as
mandated by Fven(x) Ll Odd(z) in the antecedent. If the environment claims
that = is even, then T chooses Odd(x + 5) and wins; otherwise, it chooses
FEven(x + 5).

V can be seen to be stronger than ['1, in the sense that the semantics of CoL
validates the principle VxA(z) — ['lzA(x) but not its contrapositive. This
means that [ 1zA(z) is reducible to Yz A(x) but not vice versa. Symmetrically,
3 is weaker than L.

Speaking philosophically, choice quantifiers are constructive versions of their
blind counterparts. While not as popular as the law of excluded middle,
J2Vy(p(z) V —p(y)) is another example of a valid principle of classical logic
which, however, is not valid in any constructive sense, and not provable in
intuitionistic logic. Again giving Caesar what belongs to Caesar, CoL. unsur-
prisingly establishes:

e Both 32Vy(p(z)V-p(y)) and JzVy(P(x)V-P(y)) are valid. Yes, classical
logic is right!

e Both Uzl y(p(z) vV —p(y)) and Lzl y(P(z) vV =P(y)) are invalid. Yes,
intuitionistic logic is right!

On the other hand, the valid principle Vydx (p(a:) Vv ﬂp(y)) of classical logic is
commonly recognized to be valid in every reasonable constructive sense, and is
provable in intuitionistic logic. As expected, CoL validates this principle with
both (blind and choice) sorts of quantifiers and both (elementary and general)
sorts of atoms.

10. Recurrences

Out of several types of so called recurrence operations studied within the
framework of CoL, here we shall only take a look at branching recurrence &. Its
dual corecurrence operation ¢ can simply be understood as =4—. When applied
to a game G, 4 turns it into a game playing which means repeatedly playing G.
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When G is seen as a resource (e.g., when it is in the antecedent of an implica-
tion), & generates multiple “copies” of G, thus making G a reusable/recyclable
resource.

In classical logic, this sort of an operation would be meaningless, because
classical logic is resource-blind, seeing no difference between one and many
copies of G. In the resource-conscious Col., however, recurrence operations
are not only meaningful, but also necessary to achieve a satisfactory level of
expressiveness and realize CoLll’s potential and ambitions. Hardly any computer
program is used only once; rather, it is run over and over again. Loops within
such programs also assume multiple repetitions of the same subroutine. In
general, the tasks performed in real life by computers, robots or humans are
typically recurring ones or involve recurring subtasks.

Let me use our old friend Chess to explain the meaning of 4. A play
of &Chess starts as an ordinary play of Chess. At any time, however, the
environment may decide to split the current position into two identical ones,
thus creating two runs of Chess out of one that have a common past but possibly
diverging futures. From that point on, the play continues on two boards. At
any time, the environment can again create two identical copies of the then-
current position on either board, and the play correspondingly continues on
three boards. The environment can keep splitting positions in this fashion,
creating more and more sessions of Chess to be played in parallel. Eventually,
T will be considered the winner if it wins in all of those sessions. ¢ Chess is
similar, with the difference that now splitting positions is T’s privilege, and T
wins if it wins in at least one of the multiple sessions of Chess.

11. Brimplication

The implication-style operation o—, called brimplication (“br” for “branch-
ing”), is defined by
Ao—B =def (J)A — B.

Intuitively A o— B, just like A — B, is a problem of reducing B to A. The differ-
ence between the two reduction operations is that, while in A — B the machine
has a single copy of A available as an environment-provided informational re-
source for solving B, in A o— B the resource A — as well as any game/position
it has evolved to — can be duplicated and reused any number of times. As a
result, Ao— B is easier for T to win than A — B because, as a resource, the
antecedent of A o— B is stronger (very much so) than the antecedent of A — B.
While being the most basic sort of reduction allowing us to naturally define
o— or other reduction-style operations, — is a stricter and thus less general
operation of reduction than o—. In fact, according to Thesis [1| below, o— is
the most general sort of reduction.
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We say that a problem/game B is brimplicatively reducible to a problem A
iff there is a machine with a winning strategy for A o— B.

Thesis 1. Brimplicative reducibility is an adequate mathematical counterpart
of our intuition of reducibility in the weakest — and hence the most general —
algorithmic sense possible. Namely, for all games/problems A and B, we have:

(I): Whenever B is brimplicatively reducible A, B is also algorithmically redu-
cible to A according to everyone’s reasonable intuition.

(IT1): Whenever B is algorithmically reducible to A according to everyone’s reas-
onable intuition, B is also brimplicatively reducible to A.

This is pretty much in the same sense as, by Church’s celebrated thesis, a
function f is Turing-machine computable iff f is algorithmically computable
according to everyone’s reasonable intuition.

It should be also mentioned that, unsurprisingly, brimplicative reducibility
turns out to be a conservative generalization of Turing reducibility, commonly
accepted in theoretical computer science as the most general relation of redu-
cibility between the traditional, non-interactive sorts of problems.

12. On intuitionistic logic once again

According to Kolmogorov’s [Kolmogorov, 1932| well known thesis, intuition-
istic logic is a logic of problems. This thesis was stated by Kolmogorov in rather
abstract, philosophical terms. No past attempts to find a strict and adequate
mathematical explication of it have fully succeeded. The following theorem
tells a partial success story (“partial” because it is limited to only positive pro-
positional fragment of intuitionistic logic):

Theorem 1. [Japaridze [Japaridze, 2007b]; Mezhirov and Vereshchagin
[Mezhirov, Vereshchagin, 2010]] The positive (negation-free) propositional frag-
ment of Heyting’s intuitionistic calculus is sound and complete with respect to
the semantics of CoL, with intuitionistic implication understood as o—, con-
Junction as I and disjunction as L.

As for the intuitionistic operators not mentioned in the above theorem, CoL
sees the intuitionistic universal quantifier as ['1, existential quantifier as LI, and
negation as what it calls brefutation o—, defined by

(o] A :def ILXO—J_.2

2 As we remember from Section [3.] the meaning of the logical constant L in ColL is stand-
ard: this is an always-false proposition, i.e., the elementary game automatically lost by the
machine.
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So, formula from Section [2.| should in fact have been written as

(cnPo—AUB)M(0nQo-CUD)MN o= (PN Q) o— 3
(ocnPo-A)U(onPo-B)U(onQo-C)U(onQo-D). (3)

This formula, as noted earlier, is valid in ColL but unprovable in Heyting’s
calculus, making the latter incomplete with respect to the semantics of CoL.
At the same time, Heyting’s calculus in its full first order language has been
shown [Japaridze, 2007a] to be sound with respect to CoL’s semantics. So,
intuitionistic logic — at least, Heyting’s formal version of it — is a fragment
of CoLL but, unlike classical logic, ‘not quite” a conservative one. Nevertheless,
since is the shortest formula known to separate Heyting’s calculus from the
corresponding fragment of CoLi, one can say that Heyting’s calculus is quite
close to being complete.

13. Conclusion

Computability logic (CoL) is a formal theory of computability in the same
sense as classical logic is a formal theory of truth. Its formulas represent com-
putational problems, logical operators stand for operations on such problems,
and validity means being “always computable”. Computational problems, in
turn, are understood in their most general — interactive — sense and, mathem-
atically, are defined as games played by a machine against its environment.

This article was a brief, informal and incomplete survey of CoL. The latter
is not a subject that can be duly introduced within a 1-hour presentation and,
in order to well understand it, one will have to use additional sources. Out
of the numerous publications devoted to CoL, the most recommended reading
for a beginner are the first ten sections of |Japaridze, 2009]. An even more
comprehensive — and the most up-to-date — survey of CoL can be found online
in |Japaridze, 2019].

There was no discussion of related literature in this article. Such discussions
can be found elsewhere, including the already mentioned |Japaridze, 2009| or
|[Japaridze, 2019]. I just want to point out here that the main precursors of
CoL are Lorenzen’s |Lorenzen, 1961 dialogue semantics for intuitionistic lo-
gic, Hintikka’s |Hintikka, 1973| game-theoretic semantics for classical logic and
Blass’s |Blass, 1992] game semantics for linear logic, the latter being the closest
one.

The language of CoL is much more expressive than the fragment surveyed
in the present article. Important topics not covered here also include the proof
theory of CoL. And, of course, actual and potential applications of CoL: out-
side logic itself. Such applications include theory of (interactive) computation,
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knowledgebase systems, systems for planning and action, declarative program-
ming languages, constructive applied theories, and more.

So far the most manifestly realized extra-logical utility of CoL has been
using it as a logical basis for applied theories |Japaridze, 2010]-|[Japaridze,
2016¢|, with such theories offering substantial advantages over their classical-
logic-based counterparts. CoL-based number theory, termed clarithmetic, will
be the subject of a forthcoming paper expected to appear in the next issue of
this journal.

I want to close this article by pointing out that, despite having been evolving
for 15 years already, CoL, due to its ambitiousness, still remains at an early
stage of development, with more open questions than answered ones. A re-
searcher who decides to join the project will find enough interesting material to
be occupied with for many years to come. Students are especially encouraged
to try.
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1. Logical Process

Let us remember the structure of the process of problem solving by using
logics as described in [Nepejvoda, 2017] and main statements made there.

Problem Treatment
Formalizing Deformalizing

Talk Proof search +Solution

Fig. 1. Solving process

State of arts with deformalization in logical investigations is “almost ignor-
ing”. Before to step into this new matter we need to summarize state of art
with formalization.

Formalization includes both well described in scholar studies parts and
poorly investigated ones.

Omitting of “negligible” or “insignificant” values and properties is well
presented and deeply analyzed in physics, applied mathematics, logic and so
on. Its philosophical treatment is almost always adequate and often sufficiently
deep.

Introduction of higher order notions (abstractions, ideal objects) is also well
studied logically and philosophically (even better than this topic for numerical
models) though it is often somewhat poorly treated in natural sciences and by
common sense.

Approximative models are well and deeply studied in numerical mathem-
atics but in logics their status is poorly described. Logical approximation is
purely qualitative and numerical insights are mainly misleading here.

Transformation notions into terms is well studied both for numerical and in
logical paradigms of scientific thinking. But terms are very often mixed with
initial notions in usual scientific activity, in praxis and in common sense.

2. Non-triviality of deformalization in common settings

Formal solutions are precise (modulo formalization) but not necessarily ad-
equate.

Notions transformed into terms too often can reveal inadequacy of trans-
formations only after solution is found. And sometimes only after it is imple-
mented. Omitted aspects and hidden epistemological assumptions can avenge
themselves. It is dangerous because usually they remain hidden in presentation
of precise results. Moreover, epistemological assumptions of standard formalism
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are usually maximally strong (e.g. classical logic as mentioned in [Nepejvoda,
2017|, and real numbers, see theory of measurements |Stevens, 1946, Pfangzal,
1973| [Roberts, 1985|). Hypotheses necessary to correct application of these
notions almost never are satisfied in full scale. Moreover too often such “com-
mon” notions are applied when their underlying epistemological assumptions
are completely wrong. The well known example here is so called scientometrics
[Scientometrics, 1978|, thoroughly used anywhere in the world to “evaluate and
control” scientific activity. Scientometrics is only (maybe striking) an example
of current habit to evaluate all by one-dimensional numerical values.

Our formal models are almost always approximative ones. Theory and
praxis of numerical approximations had been well developed in XIX century
[Kelvin, Tait, 1912] and nowadays it successfully progresses (see e.g. |Anas-
tassiou, Oktay, 2013|. A logical approximation is qualitative one and is poorly
studied. Consider an example.

Example 1. “Each human has a mother” is “true” statement and can be form-
alized logically as

Vz (Human(z) D Jy (Human(y) A Mother(y, x))) (1)

But how for Adam (or Manu)?
Nevertheless you probably agree that this formalization is good and mention

the counterexample of Adam can be reasonable maybe only in formal analysis
of Bible.

Thus a formal solution is to be tested for adequacy by completely different
and often informal methods. Otherwise hidden assumption and roughening
will avenge recklessly. It is better if this vengeance will occur earlier than
the decision would be implemented and widely used practically (scientometrics
again is here a striking example).

Usually a sufficiently good testing method for mathematical and logical
solutions is physics or common sense. This way of “testing and debugging” of
formally correct solutions is well shown in the classical treatise |Kelvin, Tait,
1912|. But this treatise also contains examples when this checking do not
prevent errors (e.g. see there the computation of the age of Earth and Sun).

3. Absolute subjective aspects

Even if a solution is in principle adequate it is often expressed in scientific
language and by thesaurus strange for addressee. Unfortunately logical lan-
guage which is hardly understandable by overwhelming majority of other sci-
entists and practitioners. But there are a lot of less “exotic” examples which
can be viewed comparing treatises [Kelvin, Tait, 1912 presenting the classical
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physics and [Ivanov, 2015| presenting the quantum physics. The same words
are used differently.

Usually the logical structure of a complex result in each precise science is
the following:

Here A; are conditions or assumptions and B; are results. Here are some fine
moments.

Some of premisses A; can be hardly understandable and almost non-
significant for practitioners.

Example 2. Soviet times. A mathematician explains in all details the results of
his work chartered by an agricultural establishment. He have built a statistical
models of losses of agricultural products. His report lasts more than half of
hour. Charterer is boring and almost sleeping.
Mathematician: “Assume that distribution of losses is normal”.
Charterer (slightly awakened): “Of course, it is not insane”.

The mathematician noticed and heard nothing. He continued his speech.

Some of results also can be completely blah for addressee (e.g. that our
functions are smooth and belong to space Cy). They can be omitted. But it is
fair to hide them into comments, e.g.:

By statistical methods we showed. . .
Proposed mathematical methods can be correctly applied here.

And last by not least result is to be edited to present it in more attractive
manner without falsifying. Below we consider some aspects of editing. Now we
concentrate on logical languages and results.

4. Aspects of deformalization of logical results

There are the following main aspects of deformalization activity.
1. Treatment of the general structure of proposition.

2. Treatment of quantifiers and embedded quantifiers.

3. Treatment of logical connectives.

4. Editing of deformalization result.

4.1. Treatment of the general structure

Propositions are translated by blocks. These blocks can be sufficiently large
and complex as in modern systems of machine translation (Translation memory,
|[Rlimam, 2007, Lagoudaki, 2006, Pym, 2013]).
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Example 3. If word by word translate between very different by their logic lan-
guages we can get things like the following. There are two sentences expressing
the same fact.

Vanya has a hat

Y Bann ectb nursa

After word for word translation we get

(English — Russian — English)

Vanya fucks a hat

Russian — English

Near Vanya exists a hat

Clear, monosemantic and univocal structure of logical languages makes pos-
sible to divide the complex proposition into several simple ones. Nevertheless
in logic it is possible to write clumsy and badly comprehensible formulas. The
situation here is like to situation in well designed programming language. Pro-
grammers understand that it is necessary to write not only syntactically correct
but well structured and well commented programs. Now we try to describe “well
structured” formulas for usual predicate language. Note that usually treated as
standard normal forms (prenex or disjuncts particularly) convenient for some
theoretical considerations are inconvenient for juggling between formal and in-
formal and for clear and expressive formal description.

Simplest blocks in many logics are aristotelian ones: Vz (A(z) — B(z)),
Jdz (A(x)&B(z)). Formalizing natural sentences in predicate calculus we can
restrict yourself (without “loss of generality”, not increasing seriously length of
statements and making simpler their understanding and transformations) by
conjunctions of polished formulas of the following structure.

Definition 1. a) Elementary formulas and their negations are superpol-
ished and polished.

b) Conjunction of superpolished formulas is superpolished and polished.
¢) Disjunction and negation of superpolished formulas is polished.

d) Formulas of the form Vz (A(x — B(z)), 3z (A(z)&B(x)), where A is
superpolished and B is polished, are superpolished.

Of course in non-classical logic this definition needs some polishing. It works
well in classical and intuitionistic logics. We consider below deformalization of
modal propositional and polished predicate formulas.
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4.2. Treatment of quantifiers and embedded quantifiers

Transliteration of quantifier structure usually leads to awkward natural lan-
guage statements. Moreover resulting statements looks unnatural and macar-
onic mix of natural and debris of formal languages. To overcome this it neces-
sary to apply some fantasy and art.

Example 4. Consider an example of practical modal sentence used in [Nepej-
voda, 2018].
AG(Req — AF Ack) (3)

It can be read as

“For each request there will be acknowledgement”

This is precise, is straightforward but a bit clumsy.

“Fach request will be processed”
is better.

Now consider an example how from many variants how to read a proposi-
tional connective select an adequate.

Outlaw(Robin Hood)&Good-Hearted(Robin Hood) (4)

Here a variant

“Robin Hood was an outlaw and good hearted”
seems adequate maybe only in a dispute when somebody defends a proposition
that criminals cannot be good people and you oppose him /her. A variant
“Robin Hood was good-hearted despite he was outlaw”
is of course more adequate and better.

Embedded quantifiers can be often replaced by actions when they describe
a constructive statement/

Example 5. Consider the following statement.
Vz(z € N — Jy(y > x&Prime(y))) (5)

Its “transliteration” is barely understandable and maybe monstrous.

For each x if x belongs to the set of natural numbers then exists y such that
yis greater than x and y is a prime number.

There is a fine constructive translation.

“For each number can be found a larger prime number”

Another fine translations needs applying some context and extra knowledge.

There are arbitrary large prime numbers.

There is infinitely many prime numbers.
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We can see that finding a good variant often demands understanding an un-
manifest context and using extra knowledge (as in translation between natural
languages).

We see that in good translation of quantified sentences no bounded variable
is mentioned explicitly. And let us note that we also stepped into editing of
deformalized statements.

4.3. Treatment of logical connectives

Each logical connective has many variants how to be expressed in natural
language because here the same term represents different notions. We are to
choose a convenient in the particular situation.

Example 6. Consider an example of practical modal sentence used in [Nepej-
voda, 2018|.
AG(Req — AF Ack) (6)

It can be read as

“For each request there will be acknowledgement”

This is precise, is straightforward but a bit clumsy.

“Fach request will be processed”
is better.

Now consider an example how from many variants how to read a proposi-
tional connective select an adequate.

Outlaw(Robin Hood)&Good-Hearted(Robin Hood) (7)

Here a variant

“Robin Hood was an outlaw and good hearted”
seems adequate maybe only in dispute when somebody defends a proposition
that criminals cannot be good people and you oppose him/her. A variant
“Robin Hood was good-hearted despite he was outlaw”
is of course more adequate and better.

4.4. Editing of deformalization result

We have considered this during examining other aspects of deformalization.

4.5. Brief summary

Logical languages are principally different from natural or programming
languages. Thus any direct translation become at least clumsy and vague. We
are to use context, extra knowledge and common sense to make them clear and
really more adequate.

So, after getting the result we have two new tasks.
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1. To comprehend it.

2. To explain it to others having another paradigm and do not mastering
logical languages.

Both tasks can be non-trivial.

5. Final

5.1. Aesthetic, effectiveness and adequacy

Each statement can be translated into different language by several ways
and no one is completely precise. Attempts to reach full precision failed. A
striking example is here a sophisticated project UNL (Unified Networking Lan-
guage) [AGDA, 2017, [Uchida et al, 2005, |Martins, 2013]. This project is inten-
ded to be global. The system “key, modifiers and relations” pretends to express
precisely meaning of each word and peculiarities of phrases. Key (English root)
describes an approximate meaning of a concept; modifiers try to stress distinc-
tions from English semantics, relations describe the structure of a sentence and
role of a notion in the sentence.

Example 7. Mama Bbinia 3amMyxK.

agt(marry (icl>do,icl>woman,icl>time(past):02),
Masha(icl>person,icl>woman),ptn(man):01)

This is described for foreigner also a “hidden” semantics if the Russian
sentence:
“The woman Masha have made marriage with a man”

Direct translation “Masha have married” lost many obvious for Russian
attributes.

Of course universal language become non-universal. Book |Fomichov, 2009,
p. 140| says:

Fact 1. First of all, the language UNL is oriented at representing the contents
of only separate sentences but not arbitrary discourses. Even the UNL specific-
ations published in 2006 don’t contain a theory of representing the meanings
of discourses.

Thus very ambitious project (“A gift for Millenium”) lead to cumbersome
but nevertheless not fully precise descriptions. This was one more exempli-
fication of Arnold’s principle |Arnold, 2004|. Full precision is inaccessible for
complex situations. A good formalism is to be deliberately imprecise. It is to
be adequate only in its main domain. Less precise model usually can be made
better. Too precise one is incurable. It is described by the Russian proverb (I
don’t know a good English analogue):
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Henocosn ma crose, mepecost Ha crmHe.

Of course if a model is applied outside its domain of adequacy troubles
would begin. If the author(s) claimed their model as “universal” one they can
be responsible for those troubles. Otherwise only too positive thinking and
optimistic applicant does.

Thus precision is the secondary from important aspects. Adequacy and
often even aesthetical criteria are more crucial. Adequacy cannot be mixed
with complete infallibility. Often it is better to have a small chance of error
than move too slow or into a global deadlock. By the way only a fine decision
can be sometimes applied beyond its initial domain.

6. Consequences and propositions

Formalization, deformalization and solving are to be three equally import-
ant main components of reasoning in Applied logic and in System approach.
They are to be considered in complex. Thus it is bad to start from formulation
of task and finish by formal result. It is better to start for an imprecise but in-
formative formulation and finish by natural language explanation of the result.
Viewing logic in this manner it is reasonable to use thoroughly assistance of
proof assistant programs like AGDA |[AGDA, 2017] notwithstanding their big
shortcomings [Meshveliani, 2017].

Traditional courses of system theory, system approach et al. lead to the
other deadlock: try to estimate all by numbers and to overestimate one dimen-
sional model of values (money or testing score) and linear models of “reality”.
This deadlock is made more deep by habits of people with physical “scientific
and materialistic” paradigm of thinking to take into account only those val-
ues which can be measured by numbers. As a consequents of this it is usual
to present systemless approach and narrow-minded restricted by one dimen-
sion approaches as all possible alternatives to system one. This is valid if we
consider mathematics as the background of all possible exact argumentations.

But there is another background very poorly consistent with numbers! and
arrowed to qualitative analysis of notions. This is logic as had been shown in
[Nepejvoda, 2008]% This is not a rival of system approach, this is sight from
other side of notions.

Thus logic (in the form of Applied Logic; see e.g. [Kohen, Nagel, 1993 | or
[Nepejvoda, 2000| as more current approach) but not in forms of mathematical,
philosophical or formal logic) can be another background of exact knowledge

!This can be seen examining “fuzzy logics”
2Words “in mathematical descriptions” were inserted by demand of publishers to make
this paper a bit less radical.
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especially useful when studying artificial and virtual objects®. 20 years experi-
ment in Udmurt State University showed that this can people to enter rapidly
into completely new domains of knowledge and practice and solve problems
without deep studying particular domains [Nepejvoda, 2008|. This they can
work with projects in completely different branches of human activity, engin-
eering and science as informational analytics of highest qualification. Applied
logic become the connector between mathematical, technical and humanitarian
branches of knowledge and tend to connect them into a system of knowledge
(instead of heap of data and algorithms). It is very actual because without
system a wave of information leads to degradation of mind down to twitter
thinking.

Author is grateful for his institution and philosophical department of Mo-
scow state university for encouraging to write these two articles, for valuable
discussions and remarks. I understand that this is only the first small step into
a very complex domain.
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