CemanTunka Kpuiike o60beMHEHHON JTOTUKNT
3a/1a9 M BbICKA3bIBAHUIA

A. A. Onompuenko!

PaccmarpuBaercss o0beIuHEHHAST JIOTHKA 38J[a9 U BBICKA3BIBAHUI
QHC, Beesnénnas C. A. MesmmxosbiMm. Jlokazana TeopeMa o TIOJTHOTE JTaH-
HOIi JIOTUKU OTHOCHUTENbHO Mojeneit Kpumike, mosydatormuxcst obora-
menneM Mojiesieit Kpumke ¢ oTMeYeHHBIMEH MUpaMu Jjisi €€ IMpOIo-
sunmonajibHoro ¢gpparmerra HC. Kpome Toro, mokasaHo, 9TO JIOTUKa
QHC sBiisiercst KOHCEPBATUBHBIM PACIIUPEHUEM IIPEIUKATHOTO BapU-
AHTa WHTYHIHOHNCTCKON smmcremmdeckoit sornkn IELY, mpemmoxen-
woii C. A. Aprémoseim u T. IIporononecky.

KuroueBble ciioBa: HeK/IacCUYeCKNe JIOTUKH, MOJAIbHAS JIOTUKA,
cemanTuka Kpurke

A.H.KosMoropos paccMaTpuBaj HHTEPIPETAIMI0 HHTYUIMOHUCTCKON
JIOTHKH BbICKa3bIBaHUil Kak joruku 3aga4 [1]. A. H. Kosmoropos kpurmde-
CKH HCCJIeIOBAJI MHTYHUIIMOHUCTCKYIO JIOTHKY U YKa3bIBAJ, 9TO €& OObEKTHI
— 9TO, 1O CYILIECTBY, 33/a4H, a He TEOPETHIECKUe BLICKa3bIBaHust. IlosToMy
MHTYHUIIHOHICTCKAsE JIOTUKa J0JZKHA OBITh 3aMeHeHa HCUInucIeHneM 3a1a4. 1o
sambicay A. H. Komvoroposa pa6ora [1] roskia Gbla CTaTh IPeAnoChUIKOI
K CO3JIAHHIO «€JUHOIO JIOTHYECKOIO allaparay, paboTalomero 01HOBPEMEHHO
¢ 0ObeKTaMI JIBYX THIIOB: 33JaYaMi I BbICKasbBaHusMI. Takoe ncancienue
coziepKaio Obl B cebe MHTYUIUOHUCTCKYIO JIOTHKY KaK JIOTHKY DEILICHUS 3a-
Jlad ¥ BMECTE C TeM He 3allpPEIajio «I'Psi3HbIe TeOPEMBbI CYIIeCTBOBAHU>, 6e3
KOTOPBIX MAaTE€MATUKa YaCTO He MOXKET O0DOHTUCE.

C. A.Menuxos B 2], [3] BB B paccMoTpeHne 00beANHEHHYIO JIOTHKY 3a-
na4 u BoickasbiBanuit QHC, comeprkaliyio epeMeHHble AByX COPTOB — COPTa
BBICKa3bIBaHue U copra 3ajaada. Popmyser moruku QHC crposires u3 mepe-
MEHHBIX € IIOMOIIBIO CTAHJAPTHBIX KJIACCUYIECKUX M HHTYHIIMOHUCTCKIX CBsi-
30K U KBaHTOPOB V, A, =, —,V,3 (He MeHsitomux copT HopMmyi1), a TakkKe
MozasbHocTeil | n 7. PopMysbl copra BLICKA3bIBAHUE MOIIMHSIOTCH aKCHO-
MaM M [IPaBUJIAM BBLIBOJA KJIACCHYIECKON JIOTMKU IIPEJIUKATOB, a (POPMYJIBI
copra 3ajada — aKCHOMaM M IPABUJIAM BBIBOJA HHTYHI[MOHUCTCKOI JIOIIKH

L Ononpuenxo Anacmacus Asexcandposta — acnupanTka Kad. MATEMATHIECKON JIOIH-
KU ¥ T€OpUU aJaropur™moB Mex.-mar. ¢d-ta MI'VY, e-mail: ansidiana@yandex.ru. Mcciemona-
HUE BBIIOJHEHO IPH MOJAEePKKe MeXKIMCIuIIMHAPHO Hay YHO-00pa30BaTEIbHOM IIIKOJIBI
MockoBckoro yauepcurera «Mo3r, KOTHUTHBHBIE CUCTEMbBI, UCKYCCTBEHHBII MHTEJJIEKT>

Onoprienko Anastasia Alexandrovna — graduate student, Lomonosov Moscow State
University, Faculty of Mechanics and Mathematics, Chair of Mathematical Logic and
Theory of Algorithms. This research has been supported by the Interdisciplinary Scientific
and Educational School of Moscow University «Brain, Cognitive Systems, Artificial
Intelligences»

333



npeaukaTroB. MomgaabHOCTH MEHSIIOT COPT (hopMyJI: ecii p — (POpMYyJIa copTa
BbICKa3bIBaHue, TO !p — 3aj1a4a «Hallan JoKa3aTeabcTBO p». Eemm a — dop-
MyJIa COPTa 3aJa4a, TO 7(x — BBICKA3bIBAHUE «3aJa4a ( AMEET PellleHne». DTU
MOJAJILHOCTH CBSI3aHbBI MEXKLy CODOI CJIEAYIOIIUMI aKCHOMAMK 1 IPABAJIAMU
BBIBOJIA [2]:

L Up = q) = (Ip —q);

2. Na— B) = (Pa—=710);

NI
o 2
1
3
L

. =l0.

C.A. MesiuxoB paccMOTpest HeCKOJIbKO TunoB Mogeeit jjoruku QHC (To-
[OJIOPMYEeCKUe MOJIEJN, MOJIEJN HA OCHOBE IOHSITHsI IIY4KA), HO JaxKe JIs
nporno3uruonaabaoro ¢dpparmeata HC 3710l jToruku He OBLIO U3BECTHO IMOJI-
HOI ceMaHTHKH [3]. ABTOpPOM B [4] PaCCMOTPEHBI CJIe/IyIONMUe TUIIBI MOJEeIIel
sgorukn HC: anrebpamveckasi ceMaHTUKa, Mojean Kpuike ¢ IByMsI HE3aBU-
CUMBIMI MHOXKECTBAMH MUPOB, a TakKxKe Mojean Kpuike ¢ OTMEUeHHBIMU
mupamu. Jlokazano, uro jgorunka HC mosiHa OTHOCHTETbHO KOHEYHBIX MOJIE-
Jieii KaxKJI0r0 U3 3TUX TUIIOB.

B [5] 6b11u BBeensI ciieytomue mkaibl Kpuike ¢ 0TMEIeHHBIMEI MEDAMI
I PACCMOTPEHbI B KadecTBe MojeJeil srncreMudeckoil jgoruku 1IEL™T.

Ounpenenienne 1. Tpotixa (W, <, Aud) naswsaemes wranrotc Kpunke ¢ om-
meverHvmu mupamu, ecau (W, <) — cmandapmmuan modeav Kpunke unmy-
UYUOHUCTNCKOT N02uKy 6bickasveanul (W — menycmoe muoocecmso, <
wacmuunol nopsador), Aud C W — wmHootcecmeo ommewenHvis Mupos u 6bi-
NOAHENO CAedyrouLee CEOTUCMBO

VaeW dbe W(a<bAbec Aud).

Ormpejie/iuM UCTUHHOCTh UHTYUIIUOHUCTCKUX IMEPEMEHHBIX U UHTYHUINO-
HUCTCKUX CBSA30K KAaK B CTAHJIAPTHBIX MOjessax Kpuiike, ICTUHHOCTH KJiac-
CUYIECKUX TIEPEMEHHBIX — B MUpax MHOKecTBa Aud, a MCTHHHOCTBH KJIACCH-
YeCKUX CBSI30K eCTeCTBEeHHBIM oOpas3om. Hakowmer, ompenesuB ONeHKH I
dopMyJI, TTOJIyIaeMbIX IIPU TOMOIIM MOJIAJIBHOCTE,

a ElaealEa (g a € Aud)
aElp&eVbeAudlaxb=bEDp) (mae W),

nostyaum Mosiesib Kpunike jiorukn HC. meer mecTo ciietyroriast Teopema,;
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Teopema 1. Jloeuxa HC noana omnocumenwvro modeaeti Kpunkxe ¢ omme-
YEHHBMU Mupamu. Kpome mozo, 8bnoaneno c6olicmeo KOHEeUHT Modesed.

OnucanHble MOJIEIM MOXKHO ODOraTHThb JIO MOJIEJIEN MPEJIUKATHOIO Ba-
puanTa joruku HC — joruku QHC — cienyrornum o6pazom: K KaxKI0MY
Mupy a € W IpUIIICBIBAETCS HEKOTOPOE HEIyCTOe MHOXKeCTBO D, KOTOpoe
MOKHO BOCIIPUHUMATDH KaK COBOKYITHOCTH O0HEKTOB, IIOCTPOEHHBIX K 3TOMY
momenty [6]. ITomobuast Texuuka Oblaa mcrmosib3oBaHa B [7| [yl mocrpoe-
HUSI CEMAHTUKU UHTYHMIIMOHUCTCKON JIOTUKKM NpeauKaToB. IIpeanonaraercs,
gro ecsin a < b, o D, C Dy, kpome toro, eciiu a = A(xy,...,z,), TO
{z1,...,2n} C Dg, u eciin A(xq,...,T,) — aTOM cOpTa 337a4a u a < b, TO
b= A(xy,...,zy,) (TO ecTb s ATOMOB COpTa 3a/[a4a BBIIIOJHEHA MOHOTOH-
HOCTB). VIHyKTUBHBII TI€pEX0/] B OIIPE/IC/IEHNN OTHOIIEHNST HCTUHHOCTH JIJIst
KJIACCMYECKUX U UHTYUIIMOHUCTCKUX KBAHTOPOB CJIEILY FOTIIHIA.

Kiaccnueckue xBauTops! (a € Aud):

a =3z p(z) & (v € Do)a | p(v);
a =V p(z) & (Vv € Dy)a = p(v).

Waryuniponucrckue KBaHTopsl (a € W):

a =3z a(x) < Jv e Dy a = a(v);
alE=Ve alx) ©Vbi=a Vv e Dy b= a(v).

it TaHHON CeMaHTUKM TOJIyYeHbI CIIEYIONIIe Pe3yabTaTh [6)].

Teopema 2. /las 10601 nenpomusopeuusot meopuu I' aozuxu QHC cywe-
cmeyem modeav Kpunxe K u e€ ommevernoili MUup T Maxue, 4mo 6 3mom
mupe darnot modesu K ucmunns ece gopmyan, us L.

Teopema 3. Jloeuxa QHC sasasemes xoncepsamuehvLM pactiupenuem npe-
JUKAMH020 BAPUAGHMG A02UKU IEL+, ecaAu norumamsd modasvrocmo V. a0-
euxu IELT xax npoussodnyro modarvrocms 7 nozurxu QHC.

Teopema 4. /Jlaa unmyuyuornucmcerozo dpaemenma sozurxuy QHC umerom
MeCO JUIBIOHKIMUBHOE U IK3UCTNERYUAALHOE CEOTCMEO.
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Kripke type semantics for the joint logic of problems and
propositions
Onoprienko A.A.

We consider the joint logic of problems and propositions QHC
suggested by S. A. Melikhov. We prove that this logic is complete with
respect to Kripke models obtained by enrichment of Kripke models with
audit set for a propositional part HC of this logic. We also show that
this logic conservatively extends the predicate version of intuitionistic
epistemic logic IEL™ constructed by S. Artemov and T. Protopopesku.
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