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ABSTRACT. The aim of this paper is formulation of a notion of
functional consequence and it’s axiomatisation. Problem of completeness
is still open.

Keywords: grounds of logic, functional consequence

Hu nans xoro me cekper, YTO Hallle HHTYUTUBHOE MOHUMAaHUE U
yrnoTpebsieHne B SI3bIKE JIOTUYECKON CBA3KU <«ECJ/H. .., TO...» OT-
JIMYHO OT CMBICJIa CBA3KU MaTePUAJIbHON uMIInkauu. Kejm 661 510
OBLIO HE TaK, TO B CUJIy IIPOTUBOPEUYMBOCTU €CTECTBEHHOI'O SI3BIKA
MBI JaBHO mpunuim ObI K BBIBOAY, uTo JlyHa crenana u3 3ejieHOTO
coipa. HemapoMm, oObsicHAS CTyneHTaM, UTO M3 JIOXKHBIX IOCHLIOK
B KJIACCHUYECKOIl JIOTUKE CJIEJyeT BCE YTO YIOJHO, HATAJIKHBAEIIbCS
Ha HernoHuMaHue u HenoBepue. CtpemyieHne 60jiee TOTHO IKCILIUIU-
pPOBATh YCJIOBHYIO CBSA3b U JIOIMYECKOE CJI€JIOBAHNE IIPUBEJIO K I10-
CTPOEHWIO MHOTUX HEKJIACCUYIECKUX JIOrukK. V3 Hux Gojiee BCEro Ha
CIIyXy pejieBaHTHbIE JIOTUKU. K COKAJIEHUIO, UX CEMAHTUKA JAJICKa
OT TPO3PAYHOCTH, UTO JIAET MUIILY JJIsl CIPABEJINBON KPUTHUKH.

[TomuMmo oTHOIIIEHNST PEJIEBAHTHOCTU HHTYUTUBHOE IOHUMAHNE YC-
JIOBHO CBSI3U UMEET Y€PThI TPUIUHHON Wi (DYHKITHOHAJIBHOMN CBsI-
3u. B macroseir paboTe Mbl XOTHM CHOPMYJIUPOBATE OIXO K I0-
CTPOEHUIO JIOTMKH HA OCHOBE MMEHHO (DYHKITHOHAJBHOTO IIOHUMAHWST
CJIe/IOBaHUS.

B nmepBoM npubim:KeHNM MOXKHO HPUHATDL, 9TO u3 A ¢ynryuo-
HaAvHO caedyem B, ecau u moavko ecau cyuecmsyem @GyHKUUA
f, xomopas nozsoasem 6 xascdoli MoOeAU HG OCHOBAHUU 3HAUEHUA
popmyavt A sviuucasumo sHaverue Gopmyav, B.

Pa6ora Bemosnena npu nopuep:xkke PTH®, rpant Ne 11-03-00761a.
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MpbI 110Ka HUKaK He KOHKPETU3UPOBAJIN S3bIK U MOHATHE MOJIEIH,
IIOCKOJIBKY XOTUM, UTOOBLI Halle OyyIee ompejeienne ObLIO MaK-
CUMAJILHO OOIIMM.

OueBWjIHO, YTO TMOHSITHE (DYHKIIMOHAJIBHOTO CJIEIOBAHUS He
COBIA/IAET C KJIACCUYECKUM. Fciin B3ATD SI3bIK 1 CEMAHTUKY KJIACCHU-
YeCcKOH JIOTUKI BI)ICK&BE)IB&HI/IIU/I7 TO MBI Cpal3y HOJIyYHUM P «IIapa-
JIOKCAJIbHBIX» (DYHKIIMOHAJIBHBIX ciiefoBanuii. Hamnpumep, corsracuo
HallleMy ompejiesiennto, u3 A cieayer —A, TOCKOJBKY, €CJIu
M3BECTHO MCTHUHHOCTHOE 3HadeHue (hopmyiabl A, To 3HaueHne ¢Gop-
MyJIBI A OTIpesIeIsieTcst OMHO3HAYHO. DTO «IMapaIoKCaATbLHO» JIUIID
€ TOYKU 3PEHUS KJIACCUIECKOM JIOTUKN, HO B OOBIJICHHOM yIIOoTpeb.Te-
HUU S3bIKA IPUMEPhI TAKOTO CJIEIOBAHUS BCTPEUAIOTCS Ha KAXKJIOM
mary. Ecian kKomy-mnbo ckazaTh, 9T0 A — UCTUHHO, W CIPOCUTH O
3HaYeHun — A, TO B OTBET MBI yCIbINM, 9T0 A — jmoxkno. B jgan-
HOM CJjIydae pedb ujaerT He 00 yTBEPXKJEHUU, 9TO UMeeT MecTo A,
a JINMIb O TOM, 9TO 3HaYeHWe —A JIETKO BBIYUCIUTD, KOJb CKOPO
u3BecTHO 3HaveHwe A. B To ke BpeMmsi DyHKIMOHAJBHOE TTOHUMA~
HUE CJIEJIOBAHUS OYEBUIHBIM 00Pa30M 00JIa/IaeT U Psi/IOM MOJIE3HBIX
CBOICTB, KOTOPBIMHU He 00JIaaeT KIaCcCUIecKasl JIOTUKa, HAIIPUMED,
oHo 6okupyer cirenosanne A A —A = B.

MBI HEe XOTUM OTPAHUIUBATHCS SI3BIKOM U CEMAHTUKON KIACCUIe-
CKOIl JIOTWKH, ITOCKOJIBKY OHa ObLia CO3JaHa JJIsl PEIeHHs COBCEM
Japyrux 3aja4. BMecto aroro paccMorpum 60j1ee aOCTPAKTHBIN S3bIK
u Oojiee aOCTPAKTHYIO CEMAHTUKY, KOTOPbIE, IIPU HEOOXOIMMOCTH,
MOTYT OBITh &JIAITUPOBAHBI JJIsI PA3IUIHBIX YACTHBIX CJIYJacB.

Vcxomubie cuMBOJTBI
1. z,y,2,... € Var — MHOXKeCTBO ITlepeMEHHBIX A3bIKA;

2. F'* GI,H" ... — MHOYeCTBO CBSI30K sI3bIKa, I'JIe 1, j, U — WH-
JIEKCHI, YKA3bIBAIOIINE HA MECTHOCTDH CBI30K;

3. ), ( — ckobku.
P opmyJIbl
1. Kaxmas nepememntast a3bIKa €CTh (hopMyia;

2. Ecm Aq,...,A; — dopmyssl, a F* — j-MecTHast CBsI3Ka, TO
Fl(Ala s >AZ) o (bOpMyﬂa;

3. Huuro npyroe ¢dpopmyiioit He siBsieTcs.
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Monenn

Mogenbio Hatero s3bika, Oymaem HaswbBaTh napy M = < D, I >,
riae D — Herycroe MHOXKecTBO, a I — (yHKIUS UHTEPIPETAINH,
COIIOCTABJISIIONIAs KAKJ0# JIOrMUecKoii cBs3Ke F! HEKOTOpyIO ole-
pammmo [(F): D x ...'! x D — D.

Ouenku

MmuoxkectBoMm oreHoK Val B mogenn M Oynem HAa3bIBATD MHOXKE-
crBO Beex dbynxumit uz Var 8 D, r.e. Val = DV,

3HadyeHne popMyJibl B MOAEIN

st dukcupoBanunoit mojiesiu M = < D, I > 3nadyenue HopmMyIibl
A upu onenke v € Val onpejesnsiercss 04eBUIHBIM 00pa30M:

1. |z|y = v(z), eciin & — nepemenHast;

7 _ % .

2. |F" (A1, ..., A = I(F)(|A1lvy - -5 | Ailw)-

Temepb MBI TOTOBBI K TOMY, YTOOBI CTPOT'O OIPEIEIUTD IEHTPAJIb-
HOe ToHsITHe BYHKIMOHAJBHOTO cienoBanus I ||= A, tne I' — ko-
HEIHOE MHOXKECTBO dopmys, a A — dopmyna. Orpanndenne JIuIib
KOHEYIHBIMU MHO2KECTBaMU He€ fABJIACTCA INPUHIUIINAJIbHBIM W ITOHA-

THE CJIeJOBAHMS MOYKET OBITH JIET'KO 0000IEHO Ha OECKOHETHBIH CIIy-
qaii.

Hs mmoorcecmsa gopmya I' = {By,..., By} Pynkyuonasvro
caedyem gopmysra A, ecau u moavko ecau 0As Kasicdoti modeau M
cywecmsyem maxas Gynkyus f, wmo das scarot oyenku v € Val
umeem mecmo |Aly = f(|Bily,---,|Bnlv)-

{B1,...,Bp} ||= A & VMIfYu(|Aly = f(|Bilvs-- - |Bnlv))

Jlerko mpoBepUTH, UTO OINPEJIeIEHHOE HAMU OTHOIeHNE (PYyHKIU-
OHAJIBHOT'O CJIEJIOBAHUS YJIOBJIETBOPSIET U3BECTHBIM ycjioBusiM Tap-
CKOr'0:

1. Ecm Ael, ol ||= A4;
2. Ecm||=Aul CA, 10 A= A4;
3. EcmuT'|=BulU{B}||=A4, oI |=A.
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B sonosienne K 9ToMy OTHOIIEHHE (DYHKIMOHAJBLHOIO CJIeI0Ba~
HUsl SBJISIETCSI CTPYKTYPHBIM, T.e. 13 I ||= A caenyer e(T) ||= e(A),
IJie € — IOJICTAaHOBKA Ha MHOXKecTBe (hOPMYJI A3bIKA.

DTO O3HAYAET, YTO OLPEJEICHHOe HAMH OTHOIICHHE CJICJ0BAHMUSI
3a/1a€T JIOTUKY B cMbIcsie Tapekoro.

CJe/1yoIM eCTeCTBEHHBIM MIAINOM JIOJI?KHA CTaTh AKCHOMATU3a~
st OTHOIIEHNsT (DYHKIMOHAIBHOTO CJIeIOBAHMSL.

[TpaBaonoO6HBIM KaH/MIATOM Ha AKCHMOMATU3AIMIO SIBJISTIOTCS
CJIEJLYIOIIUE J[BE CXEMBI AKCHOM U OJIHO IPABHJIO:

Az 1TUAIFA

Az 2T U{Ay,..., A} IF F™(Aq, ..., Ay) — JUis KaxKJI0#i CBSI3KI
F"™ a3mika

IIpasuno: I'lF B; TU{B}IFA = T'lF A

OrmpeiesieHHOE TaK OTHOIIEHHUE |- TPUBUAIBLHBIM 00pa30M paspe-
muMo. CyIecTByeT MpOoCTOi CHHTAKCHYEeCKUN KpUTEPHil, KOTOPBIi
03BOJIsleT onpejenuTsb, korma ' |F A umeer mecro, a Korja Her.
Dopmysmupyercst oH ciegytomum obpasom. Iycrs Vars(C) — muo-
JKECTBO BCeX IlepeMeHHbIX, Bxogdammx B dopmyay C. Torma
{Bi,...,Bn} |F A, ecan u ToabKO eciu cyiecTByeT Takast popmMysia
C, aro Vars(C) C {x1,...,x,}, u dopmyna A rpadbudecku paBHa
pesyJibTary ojHOBpeMeHHOM nojcranoBku C[B1/x1,. .., By /xy).

Jlerko mpoBepuUTh, UTO I OTHOIIEHU |- mMeeT MecTo TeopeMa
o HenporusopeunsoctH, T.e. ecau L' IF A, ro ' ||= A.

Ha Bompoc o 1ojiHoTe TpeIoXKeHHON aKCHOMATUKH OTHOCUTE b
HO (DYHKIMOHAIBHOTO CJIeJI0OBAHUsI OTBETUTDL CJIoyKHee. VIcxos u3
COZEPKATEHLHOTO TOHUMAHUSA CJIEJIOBAHNS, €CTh YBEPEHHOCTH, 9TO
cucTeMa IoJIHA, HO JIOKA3aTh 3TO MOKa He yiaaercs. s uwinmocrpa-
[N CJIOKHOCTEH, ¢ KOTOPBIMU IPUXOJUTCH CTAJIKUBATLCS, IIPUBE-
JIEM TIPUMeED.

JIJ1s1 IPOCTOTHI BOBLMEM SA3BIK, B KOTOPOM €CTh BCET'O OJIHA JIBYX-
MeCTHasl CBS3KA.

ITIycts ectb HekoTOpasi ¢popmysna A. Eciu Teopema o moJsiHOTE
nmeer Mecto, T0 A ||= B, ecau u Toapko eciau B rpadudecku pas-
Ha A, wim sBjisiercss 60jiee CI0XKHONU (DOPMYJION, ITOCTPOEHHOI ITy-
TeM OJIHUX JIUIIb KOMOMHAIuil aByxmectHoii cBsisku u A. To ectb
cymecrByer takas dhopmyiaa C, aro Vars(C) = {z}, u bopmyna B
rpaduuecku pasHa C[A/z]. Ho mokasarb 310 He yuaercs.
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MozkHO 1OKa3aTh, YTO OTHOIIEHUE ||= 00J1alaeT MHOTUMHU CBOii-
CTBaMU, OITBEPKIAIONUMHE ITOJTHOTY (DYyHKIIMOHAILHON JIOTUKHU OT-
HOCHUTEJIbHO TPEJJIOKEHHON CEeMaHTUKH.

Hanpuwmep, ecin A ||= B, 1o Var(A) = Var(B), Kak u JJ0J2KHO
ObITH B ciaydae, ecin gopmyiia B rpadudeckn paBHa pe3yabTaTy
HekoTopoii nojcranosku C[A/x].

Ecsm mocpencrsom Len(A) obosnaunts qmmy dhopmyisr A, T.e.
YUCI0 BXOXKJICHUN B Hee Pas/JUYHbIX NEepeMEeHHbIX, To u3 A = B
crenyer, uro Len(B) kparno Len(A), Kak u JOMKHO OBITH B CIIy-
qae, ecin popmysa B rpadudeckn paBHa HEKOTOPOI MOJICTAHOBKE
C[A/x].

Eciu pymmna dopmynsl A pasua jgyune dhopmyssl B, To 310, B
CJIydae IIOJIHOTBI JIOTUKH, MO2KET UMETH MECTO JIUIIb TOor'Jda, KOr/1a
dopmyna A rpacdudecku pasaa dpopmyse B. Ho sroro jokazarh He
OJTy IaeTCH.

MOoKHO BBICKA3aTh MPEJINTOJIOKEHNE, YTO CJIOKHOCTH, C KOTOPbI-
MU I[IPUIIJIOCH CTOJIKHYTbLCs, CBA3aHbl C KAKUMU-TO d)yH‘Z[aMeHTaJIb-
HBIMU CBOHCTBAMU HUCCJIELYEMOI ITPOOJIEMHOM 00JIaCTH, XOTS HEIb3sT
UCKJIIOYUTH U TOTO, YTO PEIIeHNEe OKAXKETCs OYEHb IPOCTHIM.

Bompoc 0 10HOTE IOCTPOEHHOIO HUCYUCJIEHUSI OTHOCUTEIHHO
(bYHKIMOHATIBLHOTO CJIEIOBAHES OCTAETCS OTKPBLITHIM.



