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Momusayua u yenp: B HacTosiuiee BpeMs LIMPOKOE pPa3BUTHE MNONy4dNl Qouguil
uckyccmeennuiii unmennexm (Artificial General Intelligence — AGI), ocHoBaHHBII Ha
TOM, YTO MOJEINPOBaHHE KOTHUTHBHBIX TPOIIECCOB UENOBEKAa HE SBISETCS
00s13aTeTbHBIM YCJIOBHEM PEIIeHHUS WHTEIUIEKTYAIBHBIX 337ad B CHJIY pPE3yJIbTaTOB
rIyOOKOTO OO0y4YeHHMs W OOJIBIIMX JIMHIBUCTHYECKUX Mojeiei. COOTBETCTBEHHO,
BosHUKaeT nmoustue «Oomero VckyccrBernoro MuTemiekTa, KOTOPHIM MOTEHIINATBHO
MOJKeT 00J1a1aTh, KaK YEIOBEK WJIH JKHBOM OPraHW3M C BEICOKOPA3BUTOHN IEHTPAITBHOM
HEpBHOW cHCTeMOH, Tak M abcTpakTHas poOoToTexHHWueckas cucrema. B [1] maercs
caenyromiee onpeneieane AGL: «9To croCOOHOCTh pelllaTh KOTHUTHBHBIC 3a7aud B
IEJIOM, JIEHCTBYS IeNIeHAPaBICHHO, aJaTUPYACh K YCIOBUSAM Cpebl uepe3 oO0ydeHue,
MUHHMHU3UPYSI PUCKH U ONTUMHU3UPYS NOTEPU HA JOCTUKCHUE CBOMX LIEIeh.

Henr nmoxnmaga TmoKa3aTh, dYTO TpejaraeMblii Hamu 3aJadyHblii MOAXOA K
UckyccrBenHomy MHTENnekTy He TONBKO pemiaer cpopmymupoBanHyro nepen AGI
3ajaqy, HO, YTO MPUHIIUIHAILHO O0Jiee BaYKHO, MOAETHPYET KOTHUTUBHBIE TIPOIIECCHI
YyeloBeKa W MO3TOMY sBJseTcss BapuaHToM «EcTecTBeHHOro wuHTemnekta». Kak
MOKa3aHO B [OKJIZle OH JIOCTATOYHO TOYHO MOJEIHPYET IeJICHANPABICHHYIO
JIeSATEIIEHOCTD YelloBeKa B cooTBeTcTBUU ¢ Teopueit dynkimonansHbx CucreM (TOC)
pabotel Mo3ra [2]. Tem cambIM 3aJa4yHbId TOJXOJ B JOCTATOYHO IOJHOW Mepe
peanuzyet meuty I1.K. Anoxuna 06 00001menun TOC Ha npyrue 001acT 3HAHUM.
Memoowvr u aneopummel. 3adaunwtit nooxoo. Iouamue «3adauay 6 ocHosanusnx
mamemamuxu [3]. AHanu3 NOHITHS 334l HAYMHACTCS CO CICAYIOIINX PacCyKICHUIT
n.¢.H. K.®. Camoxpasnopa: «5 xouy muTh» — 4To 3T0 3Ha4uT? HeT, KOHEUHO, HUKAKOH
OIMMOKM I0JIaraTh, YTO CJIOBa «s XOYY IMHTH» O3HAYAIOT ONpEICIIEHHOE COCTOSHHE
CO3HaHMsI, UMEHyeMoe XakJoi. Ho Torna Bo3HMKaeT HOBBIH BOIPOC: KaK OIIYIIEHUE
KaXKIbl (XOTEHUsS) CBS3aHO C (DAKTUUECKUM IUTHhEeM (yIOBIECTBOPEHHUEM XOTCHUS)?
OTKyna 5 3HaK0, YTO YJOBIETBOPUTH JKaXKAy MOXKHO MUThbeM? CoAepKUTCS JIH B CAaMOM
MEPEeKUBAHUM JKAXKIBl CO3HAHWUE TOTO, YeM 3Ty KXy MOXHO yJIOBJIETBOPUTH? ...
3uamo srcenanue He o3navaem 3Hamv dHceraemoe, A 03HAUAem CHOCOOHOCMb Y3HAMb
Jcenaemoen, T. €. 3HATh U UMETh KPUTEPU yTOBJIETBOPEHUS JKEIAHHUA.

TakuMm oOpa3om, 3aava onpezaeneHa (OCMBICIIEHa) TOT/AA U TOJBKO TOT/Ia, KOTAa €CTh
KpUTEpUH PpENICHHOCTH 3aJadyd — KPHUTEpPHd TPOBEPKH JEHCTBUTENBHO ITU
MIPETBSIBIICHHOE pEIICHUE sBIACTCA pemieHneM 3amaun. B [3] Obuto mokaszaHo, 9TO
TONBKO B «cNabObix» (OpMaJbHBIX cUCTeMax (Uil KOTOPBIX HE MPOXOAMT Teopema
I'énenst) MBI MOKEM CpeACTBAMH CaMOM (OPMaIbHOM CHCTEMBI ONPENETUTD, SBISETCS
JU HEKOTOPBIN TEKCT JO0Ka3aTeIbCTBOM pEIISHUs 3ajadd Wik HeT. B pesymbrarte
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nporpamMMa [ unsbepra 000CHOBaHUSI MaTEMAaTUKH (OPMYITUPYETCs MHAYE: HE HY>KHO
JUIA BCE MaTeMaTWKW JOKa3bIBaTh €€ HEMPOTHBOPEUYHBOCTH — 3TO HEBO3MOXKHO H
HeHYy»HO. Haymo perrate 3aaun B paMkax ciaObIx (hOpMaabHBIX CHCTEM.

Ilonuamue «3aoaua» ¢ xochumuenvix Haykax [4]. O600meHNEeM MOHATHS 3a1ada B
KOTHUTUBHBIX Haykax sBisercd mnoustue Ifeau. llens Henp3s n0CTHYb, HE UMes
KpuTepus e€ TOCTIDKEHHs, MHaue BCETAa MOYKHO CUMTaTh, 4TO Llenp yxke mocTurHyTa.
[Tosromy ¢opmynupoBka llenm Bcerma JomKHa BKITIOYATh HEKOTOPBIA KPHUTEPHI
noctwxkenuss  uenu.  Hoctwkenume Llenn  pmaer  Pesynprar.  EnuHCTBEHHOM
¢usnonorndeckoil Teopueid, B KoTopoil noctmwxkenue Llenn n momydyenue Pesynbrara
paccMmarpuBaeTci KakK peuleHue Mo320M 3adauu TO YAOBIETBOPEHHUIO HEKOTOPOU
notpebHocTH, sBusiercss Teopust OynknuoHansHbx Cuctem [2]. [1.K. AHOXHH mucait:
«Iloxanyif, OTHUM W3 CaMbIX JPaMaTHYeCKUX MOMEHTOB B MCTOPHH H3YyUEHHS MO3Ta
KaK HHTErPaTHBHOTO 00pa30BaHUs SIBIICTCS (PUKCAIMS BHUIMAHUS Ha CAMOM JICHCTBUH,
a He Ha ero pe3ysibTaTax ... Mbl MOXKEM CUHTATh, YTO PE3yJbTATOM «XBaTaTEILHOTO
peduiekca» OyAeT He caMO XBaTaHHE Kak ACWCTBHE, a Ta COBOKYITHOCTh ap)epeHTHBIX
pasapakeHHid, KOTOpas COOTBETCTBYET TIPU3HAKAM «CXBAYCHHOTO» IPEAMETa.
«CoBoKynmHOCTh a(epeHTHBIX pa3IpaKEHUI» U €CTh KPUTEPUIl TOCTIKEHISI [IETH B
TdC. Lensio B TOC siBisercss yaoBIETBOPEHUE HEKOTOpoi nmorpedHocT. CorinacHo
T®C uneHTpanbHble MeXaHU3Mbl (YHKIHOHATIBHBIX CHCTEM, O0ECIeUHBAIOIIUX
IIeJIeHAITPaBIIEHHOE TIOBEIEHIE, UMEIOT CIEAYIONIYIO0 OJHOTUITHYIO apXUTEKTYPY.
AddepenThbiii cunTe3. HaganbHylo cTaguio NOBEIEHYECKOTO aKTa JIOOOW CTEIEHH
CJIOKHOCTH cocTaBiisieT appepeHTHbIN CHHTE3, BKIIOYAIOLINN CHHTE3 MOMMUBAYUOHHO20
8030yHCOeHUs, NAMAMU, OOCMAHOBOYHOU U NYCKOBOU aphepenmayuu.
Momusayuonnoe 6030ysxcoenue. I[locTaHOBKA IEMM OCYIIECTBISETCS BO3HHUKIIEH
noTpeOHOCTHIO, KOTOpask TPaHC(OPMHUPYETCsI B MOTHBAITHOHHOE BO30YKIICHHE.
Tamsms., MoTUBaIMOHHOE BO30YXKICHUE «H3BIICKACT W3 NMaMSITH» BCE BO3MOXHEIC
CIOCOOBI  JTOCTHXKEHHSI IeNd, a TaKKe BCIO IIOCIENOBATEIbHOCTh W HEPAPXUI0
Pe3yIbTAaTOB, KOTOPBIE TOJKHBI OBITH MOJTYYEHBI TSl JOCTYKEHHS LeITH.
Ob6cmanogounas u nyckoeas aggepenmayuu (HUKCUPYIOT CBOWCTBA OOCTAHOBKU U
BpeMs Hayalla TIOBEJIEHIECKOTO aKTa.

MpunaTtue pemennii. Ha cragun addepeHTHOrOo cHHTE3a MOTHUBALIMOHHBIM
BO30YKJCHUEM MOXKET ObITh U3BJICUCHO U3 MaMsTH (B JaHHOW 00CTaHOBKE) HECKOJIBKO
croco00B AOCTIKEHUS 1enu. Ha cragny mpuHATHS pelieHns BEIONPaeTcs TOIBKO OJTMH
u3 HUX. «BpITArMBas» W3 TaMATH BeCh HAKOIUICHHBIH ONBIT, MOTHBAIIMOHHOE
BO30YXKJCHUE TPeoOpa3yeTcsi B KOHKPEmHYI0 Yelb, ONPEIeISIONIyI0 CIIoco0 CBOEro
noctmwkennst. KonkperHas 1ieins HaszbiBaeTcsi B TOC «gvicuteti momusayueti.
AKIIENTOPOM Pe3yJibTATOB JeiicTBusA. MOTHBaMOHHOE BO30YKICHUE «U3BJICKACT U3
MaMATH» TaKXXKe BCIO TOCIEIOBATENIbHOCTh W HEPAPXUI0 IOAPE3YITATOB, KOTOPHIE
JIOJDKHBI OBITH TIOJYYEHBI B MPOIECCE BBHITIONHEHUsSI TUIaHA JEWCTBUM W JIOCTHIKEHUS
nend. JTa TOCIeA0BaTeNbHOCTh Ha3biBaeTcsi B TDC akyenmopom pe3yromamos
Oelicmeus, TPEACTABIAIONIMM €000  momuHHpYyromyro mnoTpedHocTs  (Llenp)
opranusma, TpaHc(OPMHUPOBAHHYIO B (POPME OTEPEKAIOIIETO BO3OYKICHHSI MO3Ta, KaK
Obl B CcBOCOOpa3HbIl KOMIUIEKCHBIM penenTop OyAyllero MOAKPEIICHUs, KOTOPBIH
SIBIIICTCS] Kpumepuem 00CMudiCeHUsi KOHKPemHuou yeu.

Hoakpennenue. CaHKUMOHMpPYOIIAasA cTagusi. Ecnu B pe3ynbrare BBINOIHEHUS
KOHKPETHOTO IIaHa JEeHCTBUHN 1elb OyaeT NOCTUTHYTA (MMOTPEOHOCTh YIOBICTBOPEHA)
U BCE INOAPE3YyJbTAaThl aKIENTOpa Pe3yJIbTaToB JEHCTBUS TaKXKe IJOCTHTHYTBHI, TO
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BO3HUKAET TMOCJIEIHAS CaHKLUMOHMPYIOIIAs CTagus, B KOTOPOH OCYLIECTBIAETCS
yIOBIETBOPEHUE MOTPEOHOCTH M 3aHECCHNE KOHKPETHOTO IJIaHa ACHCTBUH B IAMSITh.
Pezynomamur:  IlonsiTHe «3amgaya» B CEMAHTHYECKOM  MOJAEJTUPOBAHHMU.
Pacmipoctpannm, kak xoren [1.K. AHOXWH, KOTHUTHBHBIN MPOTIECC TOCTIHKCHIS TSN B
TOC na mpouecc pemeHus 3anad. Jias 3TOro yToyHMM IOHSTHE «3afada». bynem
CYMTaTh, YTO 3aj[a4ya ONpeiesieHa TOrAa U TOIbKO TOTa, KOTAa B HeH IPUCYTCTBYIOT:

— mnpexnMmeTHas 00J1acTh, 3a(MKCUPOBAaHHAS B BUJIE MOJEIN B HEKOTOPOH OHTOJIOTHH,
a TaK)Ke 3HaHUS O MPEIMETHON 00JIaCTH, HCXOAHBIC JaHHbBIE, (DAKTHI M THIIOTE3HI;

— 3ampoc (Bompoc), chopMyTUPOBaHHBIA B 3aJade, OTHOCSIIMKCA K TPEIMETHOM
001acTH, Ha KOTOPBI MBI TOJDKHBI IOJTYYUTh OTBET;

— KpuTepuil yIOBIETBOPEHHUS 3aIIpOca — B KAKOM CIIy4ae MOXHO CUUTATh, YTO OTBET
Ha 3arnpoc (BOIpOC) MOTyYeH.

— B KaKOM KOHTEKCTE CJIEyeT UCKaTh OTBET Ha 3arpoc (BOMPOC) — KAKYIO LI€Ib MBI
npecieayem, pemas 3afady, T. €. 4YTO MbI 0KHJIaeM OT IOIYy4E€HHOr0 pe3ybTaTa.

Pemenwne 3anaun B TOC mMoxeT OBITH chOpMYITHPOBAHO TaK:

— TpeAMeTHas o0JIACTh — BHEIIHUI MUPU MOJENb BHEIIHEro Mupa B Buae «O0pasa
MHPa», B KOTOPOM OCYIIECTBIISICTCS LIeJICHANPABICHHOE IOBECHUE;

— 3ampoc K MPEeIMETHOW 00JacTh — 3TO HOTPeOHOCTh-LIENb, KOTOPYIO Halo
YAOBJIETBOPUTD, IIPEICTaBIEHHAs] HEKOTOPBIM IIEJIEBBIM IpenkaToM Po;

— TIOA pelICHUEM 3aJlaud TOHUMAeTcsl 00BEKT, CUTyalMs, COOBITHE BHELIHETO MHUDA,
BOCIIPHHUMAEMBbIE «COBOKYIHOCTHIO adepeHTHBIX pasapakeHui» a, KOoTopoe
JleaeT npeankar Po ucTnHHBIM (yIOBIETBOPSAET MOTPeOHOCTH). cTuHHOCTE Po(a)
U €CTh KPUTEPHUM PELICHHUS 3a1auu.

— TMPUHATHE PELICHHNA. KOHKPETHBIX IUIAHOB JEHCTBUH MO JOCTHXKEHHUIO Lenu Po
MOJKET OBITh HECKOJbKO. BO BpeMsi MpUHATHS pELICHUM BBIOMpaeTcsl OIUH IUIaH
JeHCTBUI ¢ yIEeTOM KOHTEKCTa, 3a()MKCUPOBAHHOTO B MOJICJIH.

3agauHbIil TOAXOJ TIPENIoJaracT, 4YTO HCTHHHBIM HasHaueHueM WU saBnisercs

ABTOMAaTH3aLUs PELICHUS 3a/a4 M 3aIpOChl JOJDKHBI (DOPMYIMPOBATHCS B TEPMUHAX

WCTIONHUMBIX crienndukanuii. B xadecTBe koHIenmu 0a30BOW MOAENTH BBIYUCICHUI

npeiaraeTcs B3siTh KOHIICTIIHIO Y -ONPENeIMMOCTH BBIYUCICHHH [5], MOMOIHUB ee

MPOIEeypOl TPOBEPKH HCTUHHOCTU  -(QopMyn Ha KOHCTPYKTMBHOW Mojenu M,

paccMmarpruBaeMoi COBMECTHO C €€ CIUCOYHOM HajacTpoiikoir HW(M) [6, 7].

OnpenenuM Teneps B paMKax JaHHON KOHIENINU MOHATHE «3aaaday». Iloa pemenuem

3ajauu OyJeM TOHMMAaTh HA0Op KOHCTAHT, JAeNamluii ) -GopMyidy 3ampoca IpH

O3HAYMBAHUU €€ MEPEMEHHBIX KOHCTAaHTaMH HCTHMHHOW Ha MOJENH IPeIMETHOU

oOnacti. BaXHO MOJYEPKHYTh, YTO UCTUHHOCTB - (POPMYJIBI 3ampoca, moaydaeMou

MO/ICTAHOBKOW KOHCTaHT BMECTO MEPEMEHHBIX, U €CTh KPUTEPHI PEIIEHHOCTH 33/1a4H.

Tak moHMMaeMblli MOAXOX K (OPMYIHMPOBKE U PELICHHIO 3allad HOCHUT Ha3BaHHE

CEMAaHMUYECK020 MOOETUPOBAHUS.

CrnemyeT OTMETHTbH, YTO C TPAKTHUYECKOW TOYKH 3pEHUS sl crenuuKaliy 3a/ad

BITOJTHE JIOCTATOYHO MCIIOIBh30BaTh HE BECH Y -A3bIK, a €T0 Ag-(hparMeHT, Kyja OTHOCSTCS

> -bopMynbl, conepXxamiye B CBOM 3allUCH TOJNBKO OTrPaHUYEHHBIE KBAHTOPHI

BCEOOIIHOCTH U CYIIECTBOBAHUS. DTOT Ao-pparMeHT o01afaeT TeM JOCTOMHCTBOM, YTO

MpH  ONpEAETCHHBIX  YCIOBHUAX  MOXKHO  TapaHTHpPOBAaTh  MOJMHOMHAIBHYIO

BBIYHMCIIMMOCTD CIICIM(UIUPYEMBIX B 9TOM S3bIKE TPEIUKaTOB U pyHKImi [8, 9].

Qunancuposanue. Padbota BeimonneHa no ['ocynapctBeHHoMy 3ananuio: «Jloruueckue

WCYHUCIICHHSI U CEMaHTHKHU, TEOPHH MoJielielt u BerauciumMocty» FWNF-2022-0011.
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The implementation in the Task-driven approach to Artificial
Intelligence the P.K. Anokhin’s idea of generalizing the Theory
of Functional Systems to other fields of knowledge

Vityaev E.
S.L. Sobolev Institute of Mathematics, SB RAS, Novosibirsk, Russia
vityaev@math.nsc.ru
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Motivation and Aim: Currently, Artificial General Intelligence (AGI) has been widely
developed, based on the fact that modeling human cognitive processes is not a
prerequisite for solving intellectual problems due to the results of deep learning and large
linguistic models. Accordingly, the concept of “General Artificial Intelligence” arises,
which can potentially be possessed by both a person or a living organism with a highly
developed central nervous system, and an abstract robotic system. In [1], the following
definition of AGI is given: “It is the ability to solve cognitive tasks in general, acting
purposefully, adapting to environmental conditions through learning, minimizing risks
and optimizing losses to achieve one's goals”.

The purpose of the report is to show that our proposed Task Approach to Artificial
Intelligence not only solves the problem formulated for AGI, but, more importantly,
models human cognitive processes and therefore is a variant of “Natural Intelligence”.
As shown in the report, he accurately models purposeful human activity in accordance
with the Theory of Functional Systems (TFS) of the brain [2]. Thus, the task approach
fully realizes P.K. Anokhin’s dream of generalizing TFS to other fields of knowledge.
Methods and Algorithms: A task-driven approach. The concept of “task” in the
foundations of mathematics [3]. The analysis of the concept of a task begins with the
following arguments of Dr. F.N. K.F. Samokhvalov: “I want to drink” — what does this
mean? There is, of course, no mistake in assuming that the words “I am thirsty” mean a
certain state of consciousness called thirst. But then a new question arises: how is the
feeling of thirst (desire) related to the actual drinking (satisfaction of desire)? How do |
know that drinking can satisfy thirst? Does the experience of thirst itself contain a
consciousness of how this thirst can be satisfied? ... To know desire does not mean to
know what is desired, but means the ability to know what is desired”, i. e. to know and
have a criterion for satisfying desire.

Thus, the problem is defined (understood) if and only if there is a criterion for solving
the problem — a criterion for checking whether the presented solution is really a solution
to the problem. In [3] it was proved that only in "weak" formal systems (for which
Godel’s theorem does not pass) we can determine by means of the formal system itself
whether a certain text is a proof of the solution of the problem or not. As a result, Hilbert's
program for the justification of mathematics is formulated differently: it is not necessary
for all mathematics to prove its consistency — this is impossible and unnecessary. It is
necessary to solve problems within the framework of weak formal systems.

The concept of "task™ in cognitive sciences [4]. A generalization of the concept of a
task in cognitive sciences is the concept of a Goal. The goal cannot be achieved without
having a criterion for achieving it, otherwise it can always be assumed that the Goal has
already been achieved. Therefore, the formulation of the Goal should always include

2142 BGRS/SB-2024



some criterion for achieving the goal. Achieving a Goal gives a Result. The only
physiological theory in which achieving a Goal and obtaining a Result is considered as
the brain's solution to the Problem of satisfying some need is the Theory of Functional
Systems [2]. P.K. Anokhin wrote: “Perhaps one of the most dramatic moments in the
history of studying the brain as an integrative education is the fixation of attention on
the action itself, and not on its results... we can assume that the result of the “grasping
reflex” will not be grasping itself as an action, but that set of afferent stimuli that
corresponds to the signs of the “grasped” object”. The “totality of afferent stimuli” is the
criterion for achieving the goal in TFS. The goal in TFS is to satisfy some need.
According to the TFS, the central mechanisms of functional systems that ensure
purposeful behavior have the following architecture of the same type.
Afferent synthesis. The initial stage of a behavioral act of any degree of complexity is
afferent synthesis, including the synthesis of motivational excitement, memory,
situational and trigger afferentation.
Motivational excitement. The goal setting is carried out by the need that has arisen,
which is transformed into motivational excitement.
Memory. Motivational excitement “extracts from memory” all possible ways to achieve
a goal, as well as the entire sequence and hierarchy of results that must be obtained to
achieve the goal.
Situational and trigger afferentation fix the properties of the situation and the time of
the beginning of the behavioral act.
Decision-making. At the stage of afferent synthesis, motivational excitement can be
extracted from memory (in a given setting) several ways to achieve a goal. At the
decision-making stage, only one of them is selected. By “pulling” all the accumulated
experience from memory, motivational excitement is transformed into a specific goal
that determines the way to achieve it. A specific goal is called a “higher motivation”.
The acceptor of the actions result. Motivational excitement also “extracts from
memory” the entire sequence and hierarchy of sub-goals that must be obtained in the
process of implementing the action plan and achieving the goal. This sequence is called
in the TFS an acceptor of the results of an action, which represents the dominant need
(Goal) of the body, transformed in the form of anticipatory excitation of the brain, as if
into a kind of complex receptor for future reinforcement, which is a criterion for
achieving a specific goal.
Reinforcements. The sanctioning stage. If, as a result of the implementation of a
specific action plan, the goal is achieved (the need is satisfied) and all the sub-results of
the acceptor of the action results are also achieved, then the last authorized stage arises,
in which the need is satisfied and the specific action plan is stored in memory.
Results: The concept of "'task' in semantic modeling. Let’s extend, as P.K. Anokhin
wanted, the cognitive process of the goals achievement in TFS to the process of solving
problems. To do this, we will clarify the concept of “task”. We will assume that a task
is defined if and only if it contains:
— the subject area fixed as a model in some ontology, as well as knowledge about the
subject area, initial data, facts and hypotheses;
— aquery (question) formulated in the task, related to the subject area, to which we
must receive an answer;
— the criterion for satisfying the request is in which case it can be considered that the
answer to the request (question) has been received.
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— in what context should we look for an answer to the query (question) — what goal
are we pursuing when solving the problem, i. e. what do we expect from the result.

The solution of the problem in the TFS can be formulated as follows:

— the subject area is the external world and the model of the external world in the form
of an “Image of the world” in which purposeful behavior is carried out;

— arequest to the subject area is a need—a goal that needs to be satisfied, represented
by some target predicate Po;

— the solution of the problem is understood as an object, situation, event of the external
world, perceived by a “set of afferent stimuli” a, which makes the predicate Po true
(satisfies the need). The truth of Po(a) is the criterion for solving the problem.

— decision-making. There may be several specific action plans to achieve the Po goal.
During decision-making, one action plan is selected, taking into account the context
fixed in the model.

The task approach assumes that the true purpose of Al is to automate problem solving
and queries should be formulated in terms of executable specifications. As a concept of
the basic model of calculations, it is proposed to take the concept of Y -definability of
calculations [5], supplementing it with a procedure for verifying the truth of > -formulas
on the constructive model M together with its list superstructure HW(M) [6, 7].
Let us now define the concept of “task” within the framework of this concept. By solving
the problem, we will understand a set of constants that makes the Y -formula of the query
when denoting its variables by constants true on the domain model. It is important to
emphasize that the truth of the query formula obtained by substituting constants instead
of variables is the criterion for solving the problem. The so-understood approach to
problem formulation and solution is called semantic modeling.

It should be noted that from a practical point of view, for the specification of tasks, it is

quite sufficient to use not the entire Y -language, but its Ao-fragment, which includes Y -

formulas containing only limited quantifiers of universality and existence. This Ag
fragment has the advantage that, under certain conditions, it is possible to guarantee the

polynomial computability of predicates and functions specified in this language [8, 9].

Funding: The work was performed according to the State Assignment: “Logical calculus

and semantics, model theory and computability” FWNF-2022-0011.
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