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AGI has to understand the world. To do this, it needs a world model. To find this model,
it needs a language for description of worlds. We will take the world of the game of chess and
describe this world. We have already done this in a previous paper, but then the agent could see
the board, and now it will play blind. When you cannot see the board, the task is more
complicated and requires the addition of abstract Event-Driven models. The result will be a
model of the world through which AGI will be able to think in its mind and plan its actions.

1. BbBeaeHue

3a na urpae max AGI tps6Ba na pa3depe cBeta. TpsOBa na pa3dbepe CbCTOSTHUETO Ha
cBeTa (MO3UIMATA Ha Ta0JIOTO) U MpaBUiIaTa Ha UrpaTta. B TO3u CBAT MMa U IPOTUBHUK, KOUTO
urpae cpeuly arenta. MoJaensT Ha CBeTa C€ ChbCTOM OT MHOXKECTBOTO OT BHTPEIIHUTE CHCTOSHUS
¥ eiHa (QYHKIUS, KOSTO OIKMCBA MTPaBWIaTa Ha UTPaTa U MPOTHBHUKA.

B cratusra [2] Hue Beue HampaBuxMe MO Ha Urparta max. To3u Mojen Oerie Ch3aaaeH
Ha Oa3ara Ha ceOuTHitnuTe Mozenu (ED models). Tyk Hsma ia ce 3aHMMaBame ¢ BhIIPOCa KaKBO
¢ ChOUTHE M KaKBO € ChOUTHEH Mojei. Ha Te3u Bbrpocu cMme faanu oTroBop B [1], Makap ve nma
OIle KaKBO Ja ce xenae. Tyk HiMa /1a JaBamMe TO9HA JeUHUIUS Ha Te3H MOHATHS, a CaMo IIe
JazieM IpUMEpH, ¢ KOUTO ILIE UIIOCTPUpaMe HesTa.

HoBoto B Ta3u crarus e, ue paziensiMe CbOMTHIHHUTE MOJICTH Ha JIBa BUA — PEATTHU U
abctpakTtHu. [Ipumep 3a peasien cbOUTHEH MOJIEN TOBA ca JTHUTE OT ceaMuiiaTa. ToBa € Mojen
ChC CEJIEM ChCTOSTHUS U CHOUTUETO, KOETO TH MPEBKITI0YBA € ,,toiyHoIl ‘. ToBa e peaneH mojen,
3aI[0TO ChCTOSTHUSATA Ca HEIIO PeajHO U BbB BCEKM MOMEHT CBETHT € B HAKOE OT T€3U ChCTOSHUS
(B HSIKOW OT THUTE OT CEMHUIIATA).

[Tpumep 3a abcTpakTeH CHOUTHEH MOJIEN TOBA Ca OCTATHIIUTE MPH JIeJICHHE Ha celeM (T.e.
gyucnara ot 0 1o 6). [lak umame mozen cbe ceneM cheTostHUSA. ChOMTHETO, KOETO TH MPEBKII0YBA
e 0bae ,,ciensani . JIata Mojena MHOTO CH MIPUIIMYAT, HO BTOPUST € aOCTpaKTeH, 3aI10TO
CBhCTOSHUATA U CHOMTHETO, KOETO T'M MPEBKIIIOYBA Ca a0CTPaKTHHU.

B [2] Hue onmucaxme maxMaTHaTa JbCKa KaTO M3I0JI3BaXMe PEATHA ChbOMTUHHU MOJICIIH.
Tyx urpaem blind u 3atoBa 111e ce HaOXH 1a U3MOI3BaMe aOCTPAKTHH MOJIEIIH.

[Ile pasrnename Tpu BapuaHTa Ha Urpara max. [IbpBUST BapuaHT 111e OBA€ MO-TPOCT,
3aI[0TO areHThHT IIIe UTpae caM KaTo 0OpbhIla TabIoTO U Urpae MOCIe0BATETHO U ¢ OeH U ¢
yepHHTe. T0O3M BapUaHT IIIE € MO-TPOCT, 3alI0TO B CBETA HSAMA J]a UMa JAPYT areHT (IPOTHUBHHUK).

B®B BTOpUS BapuaHT IIe *MaMe JBaMa UTpavu, KOUTO CJIe/ BCAKA MapTHS CH CMEHST
MecTaTa. B TpeTtust BapuaHT areHThT 1ie urpae BUHaru ¢ 6enure. TpeTHAT BapuaHT 1€ € Haii-
TpYZACH 3a pa3Oupane, 3all0TO TaM areHTHT IIe TpsIOBa Aa pa3zdepe 3a ChIIeCTBYBAHETO Ha
YepHUTE PUTYPH, BBIPEKH Y€ HUKOTA HE CE € JJOKOCBAI JI0 TSX.

3amo e BaykHO pa3dupaneTo (MoaenbT Ha cBeTa)? ['onemure e3ukou mozaenu (LLM) He
MOTaT Jla UTPasT Iax, 3all0TO He MoraT jJa pa3depar mo3unusTa Ha Tabnoto. ToBa He TpsOBa Aa
HU yuynaBa. LLM He moraT a HampaBsaT JOPU U HEUIO ChBCEM €lIEMEHTapHO KaTo ChOMpaHEeToO Ha
JIB€ MPOM3BOIHU yKcia. ToecT, 6e3 pa3dbupaHe HsIMa MUCIIEHE, & CAaMO UMUTAIUS HAa MUCTICHE.
(MHoro ca xopata, KOUTO OJbpKAT Ta3u Te3a. Hanpumep npouerere maenunero Ha Gary Marcus
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OcBeH pa30npaHeTo HU € HYKHO OIlle U MUCJIEHE HayM. 3a /1a ch0epeM JIBe IPON3BOIIHH
yucIa Tps0Ba J1a M3IBJIHUM ITOpUThM. KoraTo u3mbiiHsBaMe alirOpUTHM HUE HE 3HAEM KOJIKO
BpeMe Iie OTHEMe ToBa. Mo)ke BpEMEeTO Ja € JBJIT0, @ MOXKe JJOPU allTOPUTHMBT HUKOTA J1a He
3aBBpIIHU. 3aTOBA MUCJICHETO HAyM TPsiOBa J]a € aCHHXPOHHO, 3a J1a He OJokupa paboTara Ha
nammst AGI.

2. MopaeJu Ha cBeTa

MonenbT Ha cBeTa, KOMTO LIE THPCUM, L€ UMa JBE 0c0OeHOCTH. [IBbpBO TOH 11e BKIIOYBA
MOJIypa3pelIuMu IpeIUuKaTH U BTOPO, TOU LIE € HEIETEPMUHUPAH.

1. MoxeMm f1a C¥ MUCIIUM, Y€ MHOKECTBOTO OT BTPELIHUTE ChCTOsIHUS € N (11n ue
MoxeM Jia ri koaupame B N). MoxkeM f1a cu Muciium, 4e GyHkimsta Ha mozeia ¢ ot N B N (Tyk
IIaK U3M0J13BaMe KOJIMpaHe, 3a 1a 100aBUM JIeHCTBUATA U HAOIIOACHUATA).

ToecT BBIPOCHT 32 OMMCAHUETO HA CBETA CE CBEXkJA /10 TOBA J1a ONUIleM (GYHKIIMUTE OT
N B N. Te3u pyHKIMH ca KOHTHHYYM MHOTO M 3aTOBa HE MOTAaT Ja OBbJaT OMMCAHH TOYHO.
HyxHo e na HanmpaBUM KOMIIPOMUC U J1a THPCUM B TIO-MaJIKO MHOXKeCTBO OT (yHKIuu. [loBeueTo
aBTOPH IPABST IOJIsIM KOMIIPOMHUC U IIpeIoarar, Y€ ThpceHaTa (yHKIIHS € pEKypCUBHA (TOECT
ToTalHa U u3uuciauma). Toa ce npaBu Harmpumep B ctatuute [4-7]. Hue Tyk 1ie HampaBuM 1o-
MaJIbK KOMIIPOMUC | 1€ MIpearoaramMme, 4¢ ThpCUM YaCTUYHO PEeKypcHBHA (QYHKIHS (TOECT
n3uucianmMa 6e3 Ja € 3aIbIDKUTEIIHO TOTallHA).

3amo HAMa Jja IbPKUM Ha TOBA ONMCAHUETO Ha CBETA J]a € ToTaHa QyHKIuA? AKO
HCKaMe Jia eMyJiupaMe CBeTa, ToraBa pyHKIUsATa TPSAOBa J1a € TOTAIIHO U3YUCIUMa U JOpHU TpsaOBa
Jla € U34MCIIMMa 3a pa3yMHoO Bpeme. [la, Ho He He uCKaMe J1a eMyJiipaMe CBETa, a camo Ja I'o
OIUIIIEM, 32 JIa MOXKEM J1a IUTaHupaMe ObAeLIUTe CH JIecTBUSA. 3aTOBA B OIIMCAHUETO Ha CBETa
MO>KEM Jla U3I0JI3BaMe MOJIypa3peliuMy npeaukaTi. Hanmpumep B peaaHus CBAT HUE YECTO
M3M0J13BaMe IPaBUIIOTO: ,,AKO UMa JJOKA3aTeJICTBO, 3Hauu € BApHO. [Ipeaukarst ,,uma
JI0Ka3aTeJICTBO € MOJIypa3pelInM, HO BHIIPEKHU TOBA HUE HE CE MPUTECHIBAME J1a TO U3I0JI3BaMe
B ONMCAHHUETO HA PEAJIHUS CBAT.

Janmu cBeThT € ToTanHo n3uncauM? Tosa e punocodcku BBIIPOC, HO TOPH U aKO
IIPENIIONIOKHM, Y€ TOBA € TaKa, MaK L€ ce HyKAaeM OT MoJaypa3pelinMu npeaukaru. [lppunnara
¢ B TOBA, Y€ HHE HE ThpCUM (QyHKIHATA f, KOSITO ONMUCBaA CBETa, a HIKakBa QYHKIUS J, KOSTO JlaBa
enHa 1o0pa cTparerus 3a arenta (Bmxkre [8]). EcrecTBeHO €, Korato pemiaBamMe Jajiu ia TPbrHEM
10 HSKaKbB I'BT, J]a CH 33J1aJIeM BbIIpOca JAalld TO3M ITBT € KpaeH WK Oe3KpaeH, a ToBa €
noiypaspemmM Boeipoc. Toect nopu n pynknusra f qa e ToranHo u3zuncnuma, ThpceHaTa
(GyHKIUS J BEPOATHO HsMa J1a € TaKaBsa.

2. Eto u Bropara ocobeHoct. HiMa 1a ThbpcuM AeTepMUHUCTHYHA (DYHKIIHS, 3aI0TO I11e
MIPENIOJIOKHUM, Y€ B CBETAa UMa CIIy4allHOCT U OIlI€ ar€HTH, YNETO MTOBEJCHNE HE MOXe J1a Obe
IIPEICKa3aHOo HAa'BbJIHO. [[a ThpCUM IETEpMHUHUCTUYEH MOJIE HAa CBETA 03HAYaBa, 1]a CE ONUTBAME
na paz0epeM cBeTa HaIbJIHO U J]a McKaMe Jla Ka)KeM TOYHO KakBo Iie ce ciyud. Hanpumep B
Urpara Iax MOXeM J1a CM MUCIIUM, Y€ IIPOTUBHUKBT € €JHAa KOHKPETHA KOMIIOThpPHA Iporpama,
Jla HAMEPHUM KOsl TOUYHO € Ta3H MporpaMa 1 TOroBa e MOXKEM J1a IPeCKaXeM ¢ aOCOTI0THA
TOYHOCT KOH I1I€ € CJIEBAIIMAT X0/ Ha IPOTUBHUKA. AKO UMaMe CIIy4aliHOCT, MOXKE /1a
MIPENINOJIOKHUM, Y€ TOBA HE € CIIY4aiHOCT, a MCeB0-CIy4YailHOCT, 1a HaMepuM (PYHKIUATA, KOSITO
reHepupa TazH MCEBJO-CIIYYalHOCT ¥ TOTraBa LIe MOXKEM J1a PEJCKaXEM TOYHO KO€ I €
CJIEJIBAIIOTO MCEBI0-CyYalHO YHUCIIO.

Jlopu U CBETHT Ja € AETePMUHUPAH, MaK € M0-100pe /1a ONPOCTUM HETOBOTO OIHCAHHE
KaTo MPEJCTaBUM areHTUTE KaTo YepHHU KyTuu. ToecT 1ie HanpaBUM HSKAKBU MPEIIOI0KEHUS 3a
TSAXHOTO MOBeieHue 0e3 a ce omuTBaMe J1a pa3depeM Kak TOYHO Te3H areHTH padboTsT. [lle



IIPEJCTaBUM TE€3HM YEPHU KYTHH KaTO OPaKyJId U MOJETbT Ha CBETa 1ie ObJIe U3UUCINMa
(GyHKLHSA, KOSITO U3MOJI3Ba OPAKYJIIH.

3. /leAcTBMS M1 HAOJIIOAeHUA
I1le onmieM cBeTa Ha Urpara IIax, Koraro areHtsT urpae blind. /IeiictBueTo Ha arenra
1€ C€ ChCTOU OT KOOP/AMHATHTE HA JIBE KBApaTyeTa:

(X1, Y1), (%2, y2)

Te3u nBe KBajpaTyeTa onmMUcBaT xoa Ha arenta. (Purypara, KoATo € Ha (X1, Y1) I MECTUM

Ha (X2, Y2). )

HaOmronenuero nie uma BUAA:

(X3, Y3), (X4, Ya), Result

ToBa € X0bT Ha IPOTUBHKKA M PE3YJITATHT OT JBara Xoaa. Result e uma 8 Bb3MOKHH
croitroctu {win, loss, draw, correct move, bad 1, bad 2, bad 3, bad 4}. Tyk win o3nauaBa nmobena
3a Genure, a |0SS 03HauaBa mobea 3a YepHUTE. 3a110 32 HEKOPEKTEH X0/ CME CIIOXKMIH 4
BB3MOXKHOCTH? 3aI[0TO MCKaMe J]a OMPOCTHUM 3a/1auaTa Ha areHTa U J1a My MOJICKaKeM 3aIllo
XOJIBT MYy HE € KOPEKTEH.

bad 1 — B kosloHaTa X1 HsAMA Osi1a uUrypa.

bad 2 — na koopauHaTuTe (X1, Y1) HAMA Osia urypa.

bad 3 — 'y xoasT (X1, Y1), (X2, Y) HE € KOPEKTEH.

bad 4 — xoabT (X1, Y1), (X2, Y2) HE € KOPEKTEH.

(Tyk, ako areHTbT UTpae C YepPHUTE, 3aMeHsIMe 651J1a ¢ YepHa. AKO ca BEpHU
HSIKOJIKO OT TOPHUTE TB'bP/IeHHs], CiupaMe Ha mbpBoTo. ToecT 3a bad nsbupame Haii-
MaJIKOTO Bb3MOXHO.)

3a Jja 1aJieM CMHUCbJ1 Ha TO3H CBST, 1lle BbBe/leM Harpa/ia, KosiTo lije 3aBUCH CaMo OT
pesyJTaTa.
(10, R = win
—-10, R = loss

0, R = draw

0, R = correct move
reward(R) = { —400, R =bad 1
—300, R = bad 2
—200, R =bad 3
—100, R = bad 4

\

[Tpu Ta3u neuHUIUS areHTHT e MOXKeE J1a IPOBEPH JaId HAa KOOPAMHATHU (X1, Y1) UMa
osuta ¢purypa. llle u3pbprum qeHcTBUETO (X1, Y1), (X2, Y2, KBACTO X2 U Y2 ca mpou3BoiHU. [1]e
MOJIy4YH HAKaKbB Result u ako rewards(Result)> -300, ToBa lije 03Ha4YaBa, Y€ Ha KOOPJAWHATH
(X1, Y1) uMa Osina urypa.

Tosa e 6b1€ eqHO MpoBepuMoO crouTHe. ToecT chOuTHE, KOETO HE ce HaloAaBa
JTUPEKTHO, HO MOKe J1a ObJie HalpaBeH HAKAKBB TECT, KOMTO Ja ro mpoBepu. B cinydas TecThbT €
Jla ce ONUTaMe J1a MPEeMECTUM Ta3u Osia ¢purypa.

ToBa crOUTHE MMa MapaMeTpH U 3aTOBa IIe TO HapuyaMme npenukar. ChOMTHETO 3aBUCH
OT TOBa JIaJIM areHTHT UTpae ¢ Oenure i ¢ yepHute purypu. Korato urpae ¢ uepHuTe, CHITUAT



MperKar Mo3HaBa Jajiy B KBaJpardyeTo uma uepHa durypa. llle npencraBum croutnero ¢
npenuKara;

my_figure(x, y)

Hckame na onpenenum oIie eIuH MpeauKar:

move( Color, (X1, Y1), (X2, y2))

To3u npeauKar e € KCTUHA, aKO MOXKEM Jia ipeMecTtuM ¢urypara c usst Color or
KBazpar (X1, Y1) Ha KBazpat (X2, Y2) 10 MpaBuiiaTa Ha Urpara max. ToBa, 4e MOXeEM Ja
npemMecTuM (Urypara He 03Ha4aBa, 4e€ XOIbT e € KOPEKTEH, 3allI0TO UMaMe OIIe €THO MPABUJIO,
KOETO Ka3Ba, ue Clie]] IPEMECTBAHETO He TPsAOBa /1a cMe IIax.

CnenoBarenHo chOUTHETO MOVE HsiMa Jia € mpoBepumo. Heka areHTsT urpae ¢ usar Color
U IIPEMECTBAHETO J1a MOXKe Ja Obie HanpaBeHo. Torasa moutu BuHaru rewards(Result)> -100,
HO He BUHAary, 3al0TO MOXe CJeJ, X0Ja Jia CMe Lax. ToecT pe3yaTaThT OT TeCcTa HAMa Ja e
CUTYpPEH.

CwbuTtHe, KoeTo He ce Ha0JI0/1aBa BUHATH, HO Ce Ha0JII0/1aBa YecTo I1ie Hapuiame
BEPOSTHOCTHO chOuTHe. ClieI0BaTeIHO CHOMTHETO MOVE 111e Oh/Ie BEPOITHOCTHO ITPOBEPHMO.

Moskerire 1a TOMOTHEM OIIe MAJIKO Ha areHTa u jaa nobasum bad 5, karo mo T03u HaYnH
HalpaBUM CHOMTHETO MOVE rpoBepumo. Bee mak, gocrarbyHo My moMorHaxme. Heka areHTHT n1a
MOJK€ J]a OTKPUBA U BEPOSITHOCTHU CHOUTHSI.

4. Urpae cam

Koraro urpaem blind mie ce Hanoxu 1a onucBame cBera ¢ a0CTPaKTHU CHOUTHIHI
Mozenu. Llle 3anoynem ¢ eAuH MO-NpPOCT BApUAHT Ha UIpaTa I11ax, B YUETO ONKUCAHUE OCBEH
a0CTpaKkTHUTE CHOUTUITHU MOJIEIH, 111 UMa U €JMH peajeH CbOUTHEH MOJIell, KOUTO 1ie HapeyeM
B&W (¢purypa 1). B To3u cBAT areHTHT 111e Urpae caMm cpeuty cede cu. IIbpBo e urpae c
Oenure, mocie 1e 0ObpHe JbcKaTa U 1€ UTpae ¢ YepHUTE U T.H.

B T03u CBAT areHTHT, KOrato urpae ¢ 6enure, TpsOBa 1a ce CTPEMU Te J1a HOOeAsT U
oOpanoTo. ToBa mpe/ronara U3BECTHO Pa3IBOCHUE HA TUYHOCTTA. ATEHTHT TPsOBaA J1a ©Ma JBE
Ch3HAHU, 3aIl0TO TOM TPsAOBa J1a MMa HEIll0 HayM U TOBa HEIo TpsAOBa Jla ce IPOMEHs, KOraTo
cMeHH purypute. AreHThT HE MOKE Ha BCSIKa CThIIKA HAHOBO J1a pelllaBa Hakb/ae Ja Tpbrue. Tou
TpsiOBa /1a cH € N30pasl MEXIMHHHU LeJIU U J]a € 3all0YHaJl U3IbJIHEHUETO Ha HAKAKBH aITOPUTMHU.
[Ipumep 3a MexaMHHA LN € ,,pa3MsaHa Ha Hapunure’. [I[puMep 3a U3NbIIHEHHE HA aITOPUTHM €
Jla ce IBUKHUM KbM M3IbJIHEHHE Ha MeXIUHHATA 11e71. Ch3HaHUETO TPsiOBa Ja MOMHU KaKBU
MEXIUHHHU LENH CU € U30pal areHThT U HaKb/I€ € TPhrHAI.

3HaeTe ucTopusTa 3a bypnaHOBOTO Marape, KOETO CTOSJIO MEXAY JIBE KYITYUHHU CEHO U
He MOrJIo /1a n30depe. AKO MarapeTo HsiMa Chb3HaHHE, TO OM MOTIJIO /1a OiIyK/1ae MKy JBETE
KYIIH, 3aII0TO Ha BCSAKA CTHIIKA 1€ MPEOCMHUCIISI n300pa cu U 1ie cMeHs nocokara. Hue
IperoiaramMe, 4e UMaMe €JHO Ch3HATEJIHO Marape, KoeTo u30upa efHa OT IBeTe KyMUUHU U
CTapTHpa aJropuTbMa 3a 1o0mKkaBaHe 0 u3dpaHara KynmuuHa. Chb3HATETHOTO Marape ChIo
MOJKe€ Jia MPEOCMHUCIH U300pa CcH, HO TOBA HAMA Jla Ce CIIy4Ba Ha BCSKA CTHIIKA.

Tyxk, 3a 1a ompocTuM Helara, me npearnoiarame, 4e rewards Bpbina Hysna 3a Win u 10ss.
Toect e npeanonarame, 4e areHTbT HE ThPCH 10OEIA, a CAMO CE CTPEMHU J]a UTPae KOPEKTHU
X07i0Be. B T0o3u CBAT HsAMa 1a ©Ma BTOPU areHT (OMOHEHT) U 3aToBa lie Mpeanoarame, 4e
HaOJIOICHNETO Ce ChCTOM caMo oT Result.

3a ma omuIeM cBeTa Iie 3armoynemM ¢ Mmojena B&W, koiiTo Hu ka3Ba ¢ kou purypu urpae
areHTsT (urypa 1).



action, bad

B&W

action, bad, game over

®urypa 1

Tyxk action o3HauaBa NMPOU3BOJIHO JCHCTBHE Ha areHTa, had o3Ha4YaBa HAKOM OT YCTUPHUTE
HEKOPEKTHH X0/1a, a Jame over o3Hauasa Win, 10ss wiu draw.

Crnen Besko IEHCTBUE HA areHTa ChCTOSHUETO Ha MOJIENa C€ IPEBKITF0YBA U aKO XOABT €
HEKOPEKTEH ce MPEBKII0YBA IOBTOPHO U B PE3YJTAT ChCTOSIHUETO CH OCTaBa ChUIOTO. ToecT 3a
€/IHa CTHITKA ChCTOSHUETO MOJKE JIa C€ TIPEBKIIFOYH JBA ITBTU. BEAHBK ce MPEBKIIIOYBA CIIE]T
JEMCTBUETO U OlIe BeIHBXK ciel HabmonenueTo. He Gerie nu mo-g00pe ChCTOSHUETO Ja ce
MIPEBKIIIOYBA CAMO aKO JICHCTBUETO € KOpeKTeH xo/? iMame nmpaBuiioTo, 4e X0IbT € HEKOPEKTEH,
aKo clie/l Hero Iie cMe IIax. 3apajay ToBa MPaBUIIo € 100pe 1a MOKEM Jia CH MPEACTABUM, Y€ CMe
W3HUTPATd HEKOPEKTHHUS XOJ] i aKO CME IIaX, Jia c€ BBPHEM 00paTHO.

Nwmame oime enHa cTpenka mo game over. Ts e crokeHa 3apajiu ToBa, 4e ciej Kpas Ha
urpaTta HoBara mapTus TpsOBa Ja 3aro4yHe ¢ X0/ Ha OenuTe.

IlenTa HU HE € MPOCTO J1a OMHUIIIEM UrpaTa IIax, a Jia s ONUIIEM TaKa, Y€ OMUCAHUETO /1a
MoKe J1a Ob/ie HamepeHo aBToMatnyHo. Kak Mmoxe na 0b1e HamepeH moaensT B&W?
CpOUTHITHUTE MOJIENIH C€ OMUCBAT C HIKAKBU CHOUTHSI, KOUTO MPEBKIIOYBAT CHCTOSHUSITA UM.
OcBeH Te3u ChOUTHS UMaMe HEello, KOETO ¢e Haphya ciedd U TOBA ca ChbOUTHSI, KOUTO HU JaBaT
BB3MOXHOCT JIa Pa3INuuM ChCTOSHUSATA Ha MO/ieNia. AKO ChCTOSIHUATA Ha Mojiena Os1xa eJIHaKBH,
TO TO3W MOJIETT HsIMAIlle 1a UMa HUKaKbB CMUCHI. IMEHO ciiesiaTa 1aBa CMUCHJIa Ha MOJIENa.
ToBa ca cbOUTHS, KOUTO CE CIy4YBaT B €IHU ChCTOSHUS, a B IPYTH ChCTOSIHUS HE C€ CIIy4Bar.
Crnenata Mosxe 1a Ob/1e TOCTOSTHHA M TIOJIBIKHA. TOECT ChIECTBYBaIaTa 0COOEHOCT MOXKE Ja Ce
MOSIBSIBA M M34e3Ba WM Jia ce MecTH. [lanu cienarta e mocTOssHHA WM MO/IBIKHA HE € TOJIKOBa
BaXHO. Ba)XHOTO € ;1a iMa HAIKaKBa ciefa.

Crenara, KOSITO 1€ HH MTO3BOJIH J1a OTKpueM Mojena B&W, e npenukara my_figure( 1,
1). To3u mpeauKaT Iie € UCTHHA JIOKATO He HAlpaBUM HIKaKbB KOPEKTeH Xo1. [locie 1me e abka
JI0KaTO TaK HE HapaBUM KOPEKTEH XOJl M Taka HaTaThK. Tas3u ciesa 1ie € MoABIKHA, 3aII0TO
KaTo MPEeMEeCTUM OeJvs TOI, T e u34e3He. BaxXHOTO e, 4e Ta3u cliefa, Makap U IMOJBHKHA, TI1e
HU TI03BOJIM J1a HaMepum Mojena B&W.

Pazbupa ce, MoJien ¢ TOJTKOBa MHOTO CTPEIIKH € TPYJ/ICH 32 HAMUPAHE, HO MOXE J1a
3abenexuM, ue my_figure( 1, 1) nepuomuuno npomeHs croitHocTTa cu. Cie KaTo HalpaBUM
TOBa HAOJIOJICHIE MOYKE J]a 3aII0YHEM JIa ThPCUM CHOUTHATA, KOUTO MPEBKIIOYBAT ToBa. He e
HYKHO J1a HAMEpUM HaBEJHBK BCUUKHU CTpelKu. Moe 1a ru 106aBsimMe mocteneHHo. Toect
MOJKE JIa 3aTlI0YHEM OT €JIMH OTIPOCTEH MOJICT | JIa TO YChBBPIICHCTBAME JJOKATO HE TIOTyIUM
THPCEHOTO.

5. AGCTpAKTHU CbOMTUMHU MO e/IU

Beue nmame npeaukara my_figure u mozgena B&W. C TsixHa moMoI MOKeM
HanpasuM npenukarute White_figure u black_figure. Hanpumep npeauxara white_figure moxem
71a TO mpoBepuM, kKorato MoaenbT B&W e B cherostaue White. Toect ToBa e npoBepum



npenukar. (He e Hy>)KHO TecThT J1a MOXKe /1a ObJie HalpaBeH Mo BCSIKO BpeMe. JlocTaThyHO €, ako
MO3Ke Ja Ob/Ie HAlIPaBeH MPU OIPEACTICHH 00CTOSTENICTBA. )

Beue numame unes 3a 6enute u yepuure ¢purypu. Cera TpsiOBa Mo HIKAKbB HAYUH J1a CU
MIPEJICTaBUM JbCKATa, BBPXY KOATO T€3HW QPUTypH ca moApeaeHu. ToBa 1e € eIuH abcTpakTeH
crOuTHEH MoJien ¢ 64 ChCcTOsIHMS. 3a1o aOCTPaKTEH, a He peajieH ChbOUTHEH Mojien? 3amoTo
CBhCTOSIHMSITA HA CBETA HsIMA Ja ca pa3/ielieHd Ha 64 Herpecuyaliu ce MoAMHOXKECTBA. 3a areHTa
HsIMa Jia MMa €/IHO CIelHaIHO KBaJpaTye, KOETO Ja € aKTUBHOTO (B KOETO TOW ce HaMHpa, KOETO
TOW HaOJII0/1aBa UM 3a KOETO TOM CH MUCIIH).

CwcrosiHusITa HAa a0CTPaKTHHUS MOJIEN 1ie ca abCTpaKTHHU, HO TOM IlIe MMa peajHa ciea.
Toect kBagparyero (1, 1) me e Hemo abcTpakTHO, HO TaM Iie uMa peanHa ¢urypa. Tasu purypa
MOJKeE Jla ce IPEMECTH, KOETO 03HauaBa, 4e TOBOPHM 3a MOABUKHA CIIe/Ia.

Haii-ecrecTBEHUAT HAUMH Jja IOJIYYUM TO3U a0CTPAKTEH MOJEI € /1a B3EMEM
neduHUIIMOHHATA 00JacT Ha npeankaTa my_figure( Xi, y1). ToBa e 1eKapTOBOTO MTPOU3BEICHUE
Ha JIB€ MHOXeCTBA ¢ 110 § eneMeHTa. Tyk ce Bb3MOJI3BaMe OT TOBA, Y€ CBETHT HU € 3a/1aJICH 110
MHOT0 MPOCT U €CTECTBEH HAYMH (JEHCTBUETO € IEKapTOBO MPOU3BEIeHUE Ha 4 MHOXKECTBA C TIO
8 enemeHnTa). bruxMe MOy J1a PEINOI0KNAM, Y€ BXOIBT U U3XOIBT ¢a KOJUPAHU TaKa, 4e €
MHOTO TpYyJIHO Ja Obaat pazopanu (aekoaupanu). Hue e npuemem, 4e CBETHT € 10CTAaThYHO
CJIOKCH U HSAMA HYX/Ia J]a TO YCIOXKHIBAME JIOIBJIHATETHO. 3aTOBA IIE MPEATIOI0KUM, Ue
BXOJIBT M U3XOABT Ca AJCHH 10 Bb3MOKHO HAW-MIPOCTHUS M €CTECTBEH HaUMH. 3aTOBA, KOTaToO
TBPCUM OOsSICHEHUE, 1€ U30MpamMe Hal-IIPOCTOTO Bh3MOKHO OOSCHEHHE.

6. /IB>keHue Ha purypure

[IpencraBuxme qbcKaTa KaTo I€KapTOBO MPOU3BEACHUE HA JBE MHOXKECTBA C 10 8
cbeTosiHUA. ToBa MOXKE /1a HU ONMILE KbJie ca GUTypUTe, HO 3a Ja I'M MECTUM TpsAOBa J1a BbBeJIeM
abCTpaKkTHU CHOUTHS, Upe3 KOUTO Ja Ce IBMKHUM 10 Abckata. Llle mpeamonoxum, ye X1 u Y1 ca
ornucaHu ¢ yucnata ot 1 10 8. Tyk ectecTBeHaTa omnepauus € niroc eorno. Ta3u oneparus 3a X1 11e
HapeveM 0scHO, a HeHaTa 00paTHa Ie HapeueM Ji560. 3a Y1 ChOTBETHO TOBA IIIE Ca Hazope 1
Haoomy.

OTHOBO TIpeamnoIaramMe, 4e CBETHT HE € H3JIUIIHO YCIIo)KHEH. Moxere 1a pazobpkame
yrcnara ot 1 10 8 ¢ HAKOs POU3BOJTHA MEPMYTAIUS M TOTaBa IIElIe J1a € TPYAHO JIa ONPEIeTTuM
0sCHO M IpyTUTE aOCTPAKTHU CHOUTHUSATA.

3a ;1a onuMIIeM IBIYKEHUETO Ha GUTYpHUTE, TPsAOBA J1a 3a0enekuM, ue (X1, Y1) u (X2, Y2/
OIMCBAT CHCTOSHUATA HA €IMH U CHIIH a0CTPAKTEH CHOUTHEH MOJIEN M ChOTBETCTBHETO €
CBIIOTO (TOECT €HU U CHIIM KOOPAWHATH MPH (X1, Y1) ¥ TIpH (X2, Y2) COUAT KBM €IHO H CHIIO
KBajipaTue). 3a Ta3u 1LieJl 111€ HU IOMOTHE Ha0JII0JIEHUETO, Y€ aKO IMPEMECTUM YCIEIIHO Osia
durypa ot (X1, Y1) Ha (X2, Y2, TO TOraBa Ha (X2, Y2) 111e uMa 6sJ1a purypa (He BUHAru, HO
IOYTH BUHArHK).

Hckame a onpeaenum rnpeaukara Move, KOMTo e HU MoKa3Ba KOPEKTHUTE X010Be (TTaK
MOYTH BUHATH). TOBA 1€ € MPEINKAT, KOWTO CBBhP3Ba ChCTOSHHUATA HA a0CTPAKTHHUS CHOUTHEH
Mmojen (kBaaparyetara). Llle ro onuimem ¢ alropuT™Mu, KOUTO Ka3BaT Kak OT €IHO KBajparye
MOJKEM J1a OTHIeM 110 apyro. llle 3anoynemM ¢ anropuThbmMa Ha KOHS, KOWTO C€ IBUKH IO
dopmara Ha 6yxsata L (¢purypa 2). Tosu anropurhM MOKeM Ja IO 3aluIIeM Kato Up2.right.
CrimaTa paboTa 61 HU CBBPIINIT aNropuThMET Fight.up?. Tloutn chmara paboTa 61 CBBPIINT U
anropuThbMbT UPS.right.down, HO To3u aNroOpUTHEM Ie € Ho-c1al, 3aII0TO MHOHAKOra e M3IH3a
W3BBHH TAa0JIOTO ¥ TOTaBa HsAMA J1a paboTH.
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OmnucBame aqropuThM, KOMTO € oT Tuma going home (Bux [2]). Toa o3Ha4aBa, ye ako
U3IBJIHUM aJITOPUTHMA, IIE CTUTHEM JI0 LeJITa, HO HUIIO HE HU 3a/IbJKaBa Ja MUHEM TOYHO IO
to3u mbT. B [2] ce pasrnexnaxa anropurmu ot Buja railway. Tam perncara ce onpeaensiie ot
CBETa, KOMTO He MMO3BOJISIBAIIIC JIa M3JIM3aMe U3BbH TS Ha anropuTbMa. B [2] nopu umaie
BB3MOKHOCT JIa Ce JIBHXKUM Harpe/-Ha3a[ (0e3 na uznuzame ot pencure). Tyk HsMa pesicu u
MOYEM Jia C€ JIBUKUM KaKTO CH MCKaMe, HO aJITOPUTHhMBT OIUCBA SJIUH ITBT M TOW € Bh3MOXKHO
HaN-TIPOCTHSIT.

K®M anropurbMa Ha KOHs TpsiOBa J1a T0OaBUM TOBA, Y€ MOXKEM Jla MECTUM CaMO HaIlIH
¢burypu u ye Hammte GUTypU HE MOXKEM Jia ' B3uMame. ToBa, KOETO ce MoJIy4aBa, € alrOpUThM
usnonsBan] cienata (purypa 3). Tyk umame abcTpakTeH ChOUTHEH MOJIEI ¢ peaniHa ciena. bu
MOTJIO €IMH a0CTpaKTeH ChbOMTHEH MOJIEN J1a MMa MHOTO peaitHu ciean. Hanpumep Ou mMoro na
urpaem blind Ha 10 xbcku enHOBpeMeHHO. ToraBa abckara (KOsTo € abCTpaKTeH ChOUTHEH
MoJen) me uMa 10 criesn, KOUTO ce MPEBKIII0YBAT ITOCIIEI0BATETHO.

Pa36upa ce, IBHKEHUETO HA KOHSI CE OMKCBA C 8 alrOpuThMa MOJOOHH Ha TO3U OT
¢urypa 3. MoxxeM Ja KaxxeM, 4e JBIKCHUETO Ha KOHS € JM3IOHKIUATA Ha Te3H § alropuThMa.
Korato HanpaBuM JAM3IOHKIUS Ha JIBA aJITOPUTHMA TOJTydaBaMe HEJCTEPMUHUCTHYCH

AJIITOPUTHM. Heka pasriceaame ajJiropuTbMa Ha ToOIia, KOWTO CBIIIO € HCACTCPMUHUCTHYCH ((I)I/Irypa
4).
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Tyx empty o3nauasa not(white_figure) and not(black_figure). ToBa ¢ anroputbMsbT,
KOMTO ONKCBA JBMKEHUETO HA TONA Harpea. Tol € HEAETEPMUHUCTUYEH, 3alI0TO OT ChbCTOSTHUE
3, KOraTto kMame Tpa3Ho KBaJIpaTdye MOXKEM HEJACTEPMUHUCTUYIHO JIa TPEMHUHEM KbM ChCTOSHUE 2
WJIN KbM ChCTOSIHUE 4.

Ha ¢urypa 5 e nokasan aaropurbma Ha opuiepa, KOrato ce ABUKH Hallpe U HaJIACHO.
Tyk MHTEPECHOTO €, Y€ MOXKEM J1a C€ ABUKUM IO IUAroHa, TOECT a0CTPAaKTHUTE CHOUTHUS UP U
right morat na 6b1aT U3BBPIIEHN ¢AHOBpeMEHHO. B [2] TOBa Os1xa peanHu ChOUTHS U CBETHT HE
MTO3BOJISIBAIIIC TE JIa CE CIy4YaT €IHOBPEMEHHO. 3aTOBa TYK aJITOPUTHMBT Ha oHIiepa € Mmo-TpocT
OT TO3H, KOWTO € mazeH B [2].

7. 006eKTH

AAroput™MuTe, KOUTO MOTaT Jia ce MPUJIOKAT KbM €Ha (purypa, ToBa ca HEMHUTE
cBoiicTBa. Te3u anropuTMu onpeaessT Kos e ¢purypara. Harmpumep 1BHKEHHETO Ha TOMa ce
ornpezens oT 4 anropuTbMa, IBUKEHUETO Ha oduiiepa oT Apyru 4 anropurbma. [[BuxeHnero Ha
LapuiaTa ce onpezesns OT alropuTMHUTE Ha Tona U Ha oduiepa. BaxxHo e eaHa ¢purypa kaksu
CBOIMCTBa MMa U KaKkBM CBOMCTBA HsiMa. ToecT napuiara HiMma ja e opuuep. Ta numa BCHUKH
HETOBM CBOICTBA, HO MMa U CBOMCTBA, KOMUTO OQUIIEPBT HAMA.

[Ile BpBeaem abctpakmusita o0ekT. Ille mpenmonarame, ye 1elCTBUETO HA areHTa MECTH
00eKT OT KBajpaT (X1, Y1) Ha KBazpar (X2, y2). Moxellle 1a CM MUCIIUM, Y€ C€ TIPEMeCcTBaT camo
CBOMCTBaTa OT €AMHUSA KBaApaT B JAPYrusi, HO CBETHT L€ € MO-JIECEH 3a pa3dupaHe, ako
MIPENIOJIOKHUM, Y€ UMa 0OEKTH U CBOICTBATa ce MaKeTHUpaT B O0EKTH.

IIpencraBara HU 3a cBeTa 11e ObJe IbckaTa (abCTpakTeH chOUTHEH Mojien ¢ 64
ChCTOSIHUS) U pealiHi 00eKTH, KOUTO ca cjieiaTta Ha TO3U Mojien (purypure, KOUTO ca Ha
nabckata). e cu mpencraBuM KOHKpETHATa MO3HIUS Ha IbCKATa U 1€ BUAMM KaK Ta3W MO3UIIHS
ce MPOMEHSI BbB BPEMETO.

Koraro nmame no/iBukHa clieia, ECTECTBEHUTE ONEPaLUU ca J00aBsiHEe Ha 00EKT KbM
HSIKOE€ ChCTOSTHUE (KBaJpaTye), IpeMaxBaHe Ha 00eKT U mpeMecTBaHe Ha 00ekT. ToBa, koeto ce
CIIy4Ba, KOTaTo U3BBPIIUM ACUCTBHETO (X1, Y1), (X2, Y2/), MOXKe a ObJie O0SICHEHO 0 CIIEAHMS
€CTeCTBEeH Ha4WH: ,,O0eKTHT OT (X1, Y1) ce IpemMecTBa B (X2, Y2).“

Jlpyra cpaBHUTEIHO €CTECTBEHA OMEpaIys € Ja ce BbpHEM Ha3aj (1a OTMEHUM
nocneanata onepaiwsi). [le npennonoxum, e cinen Habmoaenuero bad ce oTMeHs mocieaHara
oreparys 1 IbCKaTa ce€ BpbIlla B IPEIUIIHATA CU TO3ULIMSL.



EnuncTBeHaTa onepanus, KOSTO € MO-CJI0XKHA U HEECTECTBEHA € MOsIBaTa HAa HayaJIHATa
MO3UITUS Ha ICKATa Clie/ HaOII0ACHUEeTO game over.

8. He MmoxxeM Ja cMe miax
3a Ja HC urpac€ arCcHTbT HCKOPEKTHHU XOJ0BE, Tp}I6Ba TOH Ja MOXKE Ja IIpEACKaKE Kora
XOObT 1IC 61:,[[6 HCKOPCKTCH. OCHOBHOTO IMpaBUJIO Ka3Ba, UC aKO XOAbT HC MOXKC 1a 6’bﬂe

HaIpaBeH 110 MpaBUIaTa Ha Urpara max, To Toil € HekopekteH. (Tyk My_Color e chcrostnreTo Ha
mozena B&W.)

not( move(My_Color, (X1, Y1), (X2, ¥2)) ),

action( (X1, y1), (%2, ¥2))
= bad

Tyk nznonspame nomypaspeium Npeanukar, 10py U3Ioi3BaMe OTPULIAHUE Ha
NOJTypa3peluM npeaukar. TBbpAEHUETO €, 4e ChIECTBYBA U3IIbJIHEHNE Ha aJIrOpUThMa move. B
HAIWsl KOHKPETEH CITydail TO3M NPEAUKAT € pa3pelnm, 3ai0To B Urpara Imax uMa KpaeH Opoit
¢burypu 1 BbIIPOCHT JaJIM ChILECTBYBA X0/ € pa3pelinM. Boipeku ToBa, B 001us ciayvai
CBILECTBYBAHETO Ha aJITOPUTHM L€ € NOJypa3peliuM BbIIPOC, HO HUE Ka3axMe, Ye Mpu
OIKMCaHMETO Ha CBETA 1€ M3M0I3BaMe MOJypa3pelinMU IPEIUKATH U I0pU U TEXHUTE
OTpPHILIAHUS, 3aL0TO TOBA € KOPEKTHO ONMCAHKE HA CBETA.

Nma omie enuH cinyyaid KOrato XoAbT € HEKOPEKTEH. ToBa € Koraro Ha CIeABAIMAT X0/
MoraT /1a HU B3eMar 1aps (Koraro ciief xoja cMme max). ToBa Moxe Jja ce OmHuIle TaKa:

action( (X1, y1), (%2, ¥2)),
possible( move(My_Color, (X3, y3), (s, y4)), king( (Xs, y2)))
= bad

Tyx possible o3nauaBa, 4e ChIeCTBYBa U3MIBIHEHUE HAa alrOPUTHM. [10-TOUYHO, Yye
CBIIECTBYBAT HAKAKBH (X3, Y3), (X4, Y4/, 32 KOUTO aITOPUTEMBT MOXKE J1a Ce M3ITBJIHU. [Ipu ToBa
usmbarenue My _Color ce e 00bpHalt, 3a10TO0 MUCIUM HayM M MHCJICHO MTPaBUM JICHCTBHE,
KOETO O03Ha4aBa, ue MoAebT B&W e npeBKimodmi ChCTOSTHUETO CH.

Koraro mucnum Haym TpsiOBa a mpueMeM, ue clie]] HallleTo MUCIICHO AecTBHe
HACTBIIBAT CBIIUTC ITOCIICACTBHUA KaKBHUTO 6I/IX3 HAaCTBIIUIIU, aKO HeﬁCTBHCTO 6€HIC peaJ'IHO
u3BbpIIeHo. Korato MucieHo oTBapsiMe 4aabpa cu, TpSOBa 1a MpUeMeM, Y€ B HAIIIUTE MUCITH
TBXKIBT MPECTaBa J1a HU MOKpHU. TpsiOBa J1a IpaBUM pa3iiiKa MKy MUCIICHO U PEaTHO
neiictBue. MUCIEHO MOXeE J1a CME OTBOPUIIU Yabpa CH, HO PEATHO Yaabpa Ja He € OTBOPEH U
IBXKABT J1a MPOJBIDKABA 1a HU MOKDPH.

Koraro npaBum neiicTBie Hue mpoMEHsIME MPEJICTaBaTa CH 32 ChCTOSHUETO Ha CBETA U
Taka IMaMe peajHa MMpeIcTaBa 3a TOBa KaKBO € TEKYNIOTO CheTosiHUE. Korato MuciimM Haym, HUue
MUCJICHO TIPOMEHSIME ChCTOSIHETO Ha CBETa, HO TOBA HE CE OTPa3siBa Ha peajqHara HU MpeCcTaBa.

9. UrpasaT ABaMma

OnucaxmMe urparta 1max, KOraro areHTbT urpae cam cpeiry cede cu. Cera mie
MPEJIOI0KUM, Y€ B CBETAa MMa BTOPHU areHT, KOMTO Urpae cpenly Hac. JlomyckaHeTo Ha
CBHILIECTBYBAHETO HA BTOPH areHT € BayKHA aOCTPaKIHs, KOSITO I1Ie HU TIOMOTHE Ja pa3zoepeM
cBeTa. AKO OsIXMe Ce ONUTANH J]a OTUIIIEM CBETAa 3a€/IHO C BTOPHS areHT, TO TOBa OW Owmiia eHa
MHOTO Tpy/JHA 3a7a4a. BTOpUAT areHT MOKe /1a € YOBEK MJIH HIKOSI CIIO’KHA KOMITIOThPHA
nporpama. M B aBaTa cirydast Toi € Tpy/ieH 3a pazbupane (3a TOYHO OMTMCBAHE). 3aTOBA HUE IIIE



CH TIPEJICTaBUM BTOPHUSI areHT KaTo 4epHa KyTus. Hsama ma 3Haem Kak Toi MUCIH (MJIH Kak
pabotn). llle HanpaBuM camo HSAKOM Hai-001IM npennonoxeHus. Hanpumep mie npeamnonarame,
4ye TOW HHU € Bpar M Urpae cpemry Hac.

ToecT nuesara Ha MHOTOAr€HTHHSI CBSIT C€ CBEX/Ia JI0 TOBA JIa TIPEJCTABUM JIPYTHUTE
areHTH KaTO YePHU KYTHHU U 110 TO3M HAYWH Ja CKPHUEM TSAXHATa BHTPEITHA CIOKHOCT M Taka Ja
OIPOCTHUM OTIMCAHUETO Ha CBETA.

Heka npenmonoxxuM, 4e 1BamMaTa Urpavu ce peayBaT U Clie]] BCAKa MapTHsl CMEHST
¢urypure. B mpenuIHus BapuaHT areHThT CMEHsIIE PUTypUTE ClIe]] BCEKU X0 B My Oelie mo-
JIeCHO J1a mobue mpejacTaBa 3a 0enute u uepHute ¢purypu. Cera areHTHT IIe TH CMEHS TIO-PSIKO,
HO TaK II[e MOXe J1a JoOue MpecTaBa 3a YepHUTe (GUTYpH, Makap U MO-TPYIHO.

Cera nak 11e uMa euH peajieH ChbOMTHEH MOJIe] ¥ ToBa 1ie 0bae MoaenbT B&W 2
(purypa 6), xoiito me 3amenu B&W.

game over

B&W 2

game over

®durypa 6

[Ipenu npenmnosnaraxMe, 4e CbCTOSTHUETO HA CBETA (IIO3ULUATA HA Ta0JIOTO) CE€ IPOMEHS
cien aeictBue (kato ce mpemecTsa ¢urypa). Cera 1ie IpearnoaokKuM, 4¢ HaOIFIEHHETO ChIIIO0
MPOMEHS ChCTOSIHUETO Ha cBeTa (ChIIO KaTto MecTu ¢urypa). llle nmpeamnonoxum, ue qeicTBHETO
MecTH Osmna ¢urypa, a HabJIIOACHHETO MECTH YepHa (TOBa €, aKo Urpaem ¢ Oenure).

Hue me tepcum o6sicuenue 3a Bcuuko. 1lle npenmnonoxum, ye uepHute GUrypu He ce
JBUKAT CaMU, a UMa HSIKOM, KOWTO ru ABMXHU. ll]e mpeanonoxum, 4e To3u HIKOH € 3TOHaMepeH U
ncka Hue aa 3aryoum. Ot apyra cTpaHa Iie TMpeAroIoKnM, Y€ TO3U HIKOH He € BCECUIJICH U He
MOJe Ja MecTH (UTYPHUTE KaKTO My CKUMHe. ToecT I1e mpeanonarame, 4e IpOTUBHUKBT €
3aJIBJDKEH J1a CTa3Ba CHIINTE MpaBHUIia, KOUTO U HHE TPSOBa Ja criazBaMe. ToBa Iie ro OTKpUEM
KaTo 3a0esieXnM, Y€ MPOTUBHUKBT UIpae caMo KOpeKTHHU Xoj0Be. Llle npeamnonoxum, ue
MPOTHBHHUKBT MMa U3BECTHA CBO0OIa, HO Ta3W CBOOO/Ia € OTpaHUYEHA B HIKAKBU PAMKH.

Tyk, 3a 1a ©3n0a3BaMe €JHU U ChIIM AITOPUTMU U 3a JISHCTBUETO U 3a HaOIIOJEHUETO 111e
MPEANOIOKKIM, ue mpeaukarbT My_figure 3aBucu ot chcrosiareTo Ha B&W 2 1 oT ToBa Koif
urpae (H1e Wi NPOTUBHUKBT).

I1le npeamonarame, ye KOrato UrpaeM ¢ YepHUTe rewards oopbiia CToiHOCTHTE 32 WIiN U
3a loss. Toect, KoraTo urpaeM ¢ YepHHTE, e UCKaMe Te J1a modeasat. ToBa HiMa J1a € pa3BOCHHE
Ha JIMYHOCTTA, 3al0TO 1€ UMaMe €IHO Ch3HaHUE, KOETO 3Hae KaKBO UCKa, BbIPEKU Ue
MEKIUHHATA IIeJT CJIST BCSAKA MapTHsl e ce IMpoMeHs oT Win B 10SS u oOpaTHo.

U cera nax mie Hu TpsiOBa MpaBUIIO, KOETO Ka3Ba, Y€ HE MOKEM Jia MO3BOJIMM JIa HU
B3eMarT maps. ToBa mpaBuIIO IIIe M3TIISKIa TaKa:

action( (X1, y1), X2, y2)),
possible( observation((Xs, y3), (X4, ya), Result), King( (X4, y4)) )
= bad

Tyxk croitHOCTTa Ha Result Hsima 3HadeHne. BaxHOTO e, ue mie MoKeM J1a BUJUM KaK HU
B3UMarT 1aps. Tyk TpsOBa j1a mpaBuM pasinka Mexay ,,Bb3MOKHO € U ,,pa3pelieHo €. B ciydas
MIPOTUBHUKBT HSAMA KaK J]a HU B3e€MeE 11aps, 3aI10TO Ha HAC HE HU € MO3BOJICHO Ja HallpaBUM
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noo0Ha TpUBHAJIHA rpemika. ToecT ToBa HUKOra HsMa Ja ¢ CIy4H, HO IO IPUHIUI, aKO HUe
urpaexme To3u X0Jl, TO IPOTUBHUKBT OM MOT'BJI /1a HU B3eMe 1iapsi.

I'opHoTO MpaBmIIO HU TPsIOBA, 3a /1a 3HAEM KOM X0J10Be ca HU no3BojieHu. [1lo ce oTHacs
J10 IIPOTUBHHUKA, TOM CBILIO HAMA IIPABO Ja HAIIPAaBU TAKaBa TPUBHAIIHA rpelka. Tyk Hemara
3aBHUCAT OT TOBA KaKbB € IPOTUBHUKBT. MOXe TOH 1a MUCIIX N XO/1a HAIIPEJ U J1a HE NIPaBU
TpelIKH, KOMTO ce BIKIAT 3a N xona. Hsama kak na pazdepem nanu Toi He MPaBU Te3U TPELIKH,
3a110TO My € 3a0paHeHO MJIM 3al0TO Taka € moskesnan. Bee enHo e nany Ha IPOTUBHUKA MY €
3a0paHEeHo /1a IPaBU TPUBUAIIHYU IPEUIKU MM TOM MPOCTO HUKOTa HE T'W MpaBH. B aBara ciyuas
UMaMe €JIMH U ChILIU CBAT.

10. Urpae camo c 6esiuTe

Hexka cera na urpast 18ama, HO J1a He CMEHSAT Gurypute. Heka areHThT Ja Urpae BUHATH
c OesuTe, a MPOTUBHUKBT BUHAIM J1a € ¢ yepHuTe. Ilpn T0o31 BapuaHT HAMa J1a IMaMe peaHus
ceouTeH moaen B&W. Ako pemmM ga numame mo1o00€H Mo/Iien, TO OH ce TMOIydrII MOJIEI C €THO
€IMHCTBEHO ChCTOSIHUE, & CBOMTHUEH MOXKEN C €1HO ChCTOSTHUE HE € HUKAKbB MOJIEII.

To3u cBAT e € no-TpyJieH 3a pa3dupaHe, 3aI10TO 1€ € MHOTO TPYIHO areHThT Ja CTUTHE
710 ujesTa 3a yepHute ¢purypu. Mimame tect 3a OTKpUBaHe Ha Osy1a pUrypa, HO C YEPHUTE € HO-
CJIOKHO.

Moxe fa oTKpueM uepHuTe Gurypu no asanorus. Mmame Genu ¢purypu. Ilo ananorus mie
HMaMC€ U YCPHU U TC HIC Ca ChIIHUTEC, HO YCPHH. Taxka YUCHUTC OTKPHUBAT aHTUMATCPUATA.
[Tpunuunst e: ,,ll{lom nmMame Matepus, 1o a HAMame aHTUMarepus? T 1e e chliara KaTo
MarepusTa, ama aHTH.

[To-noruyHo e fa OTKpUEM YepHUTE PUTypH IO TOBA, YE IIpeyaT Ha JIBUKEHUETO Ha
6enure. Harpumep Genute u yepHHUTE GUTYpPH MpEUaT Ha ABIKEHHETO Ha O€IHs TOII, HO TpedaT
10 pa3yindeH HauuH. bsnata ¢urypa ro cnupa BeaHara, a yepHaTa ro Cjpa Ha cie/BalaTa
creika. Korato HCIIO CIiupa ABMIKCHETO, MOXKE A IMPEAIIO0JI0KHUM, Y€ TOBA HEIIO € TaM KbIACTO
JEeUCTBUTEINIHO € YepHaTa (hpurypa, a Moke Jia IPEIoI0KUM, Y€ TO € Ha CIIE/IBAIlOTO KBagpaTye.
Toect oTkpuBaHeTO HA YepHUTE QUTYPH L€ € TPYAHA 3a7a4a.

11. BapuaHTH

Ienrta au e na vHanpasuM AGI, a He ipocTo mporpama, KosTo Urpae max. Moxe 0u
a0CTPaKTHUAT CHOUTHEH MOJIEN, KOMTO U3MOI3BaxMe, € TBbP/E JIeCeH 3a HaMupane. BspHo, ue
KBaJ[paTdyeraTa Ha TabJIOTO ca HEIIO a0CTPAKTHO, KOETO HE C€ BMXK/IA TMPEKTHO, HO HUE
CIIOMEHaBaMe Te3M KBajipaTyeTa upe3 TeXHUTe KoopauHaTh. OCBEH TOBa BCSAKO KBajipaTye CU
nMa ume (KoopauHaTH). Moxe J1a ci peAcTaBUM a0CTPAaKTEH ChbOUTHUEH MOJIEN, B KOWTO 3HAeM
MMEHAaTa caMo Ha 4acT OT ChCTOsSHUATA. Hanpumep 1a B3eMeM MHOXKECTBOTO Ha xoparta. Hue
3HaeM MMEHaTa caMO Ha 4acT OT TSIX U MOXKEM JIa CTIOMEHEM CaMO Te3U, KOUTO 3HAEM I10 HMeE.
Hexa B3emeMm penanusita pooumen. Upes Tasu penanust Moxe Aa JepuHupame opam u
bpamosueo.

Jlpyr npumep 3a aOCTpakTeH ChbOUTHUEH MOJIEIN 1ie Ob/Ie, aKO B UTpaTa IIax He OMHCcBaMe
XOJIOBETE Upe3 KOOPAMHATHTE Ha JIBE KBAApaTdyeTa, a upe3 purypara, mocokara, B KOSITO IIIe 5
IPUIBMKUAM U OposT cThliki. Hanpumep (' rook, 2, up, 7). Tyk 2 noka3Ba 3a KOH TOI cTaBa Jiyma,
3aI0TO UMaM JiBa Oeu Tora, 7 TTOKa3Ba KOJIKO CTHIIKH III€ HalpaBUM B Ta3u mocoka (ot 1 mo 7).
Hpyr npumep ( pawn, 5, up&left, 1). Tyk 5 noka3sa kos neika 1ie mectuM. [Tocokara e up&left,
KOETO O3Ha4aBa, ue I1e B3uMame 1o quaronai. Creikata e 1, 3a10To B Ta3H MOCOKa HE MOYKE
MoBeye.
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B npenumaus ceat Gurypute 6sxa cBOKWCTBO Ha KBajapaTdyeTaTa. Cera 1me € 00paTHOTO.
[Tpu T0O3M BapuaHT Ha CBETa KBajparyerara BboOIIe He ce criomMeHaBaT. CrioMeHaBaT ce
¢Gurypute 1 TEXHUTE KOOPIUHATH Ca TSIXHO CBOWCTBO, /IO KOETO HSMa J1a € JIECHO J1a CE CTUTHE.
Cera rbckara 1ie € eJJiH abCTPaKTeH ChOUTUEH MOJIEIN, YUITO ChCTOSIHUS BHOOILE HE Ce
CIIOMEHAaBaT.

MHoro TpyaHO 61 6110 Aa ce pazdepe Taka ONMUCAHUAT CBAT, HO HUKOM HE ce yuH Jia
urpae max blind. Koraro ce yunm Hue u3nonsBame Tadao ¢ GUTypH U yIUTEN, KOHTO HH
00sICHsIBa Kak ce nBmkaT urypure. 3anousame aa urpaem blind gak korato Beue 3HaeM
npaswiata. [Ipu xopara TpyaHoctTa npu urparta blind unsa ot He0OX0AMMOCTTA [ 3AIIOMHUM
no3uiusTa Ha Tabnoro. Tyk mocraBsiMe eiHa MHOTO TTO-TPYy/IHA 33a]a4a U Ts € Jia pazdepemM
IpaBWJIaTa Ha UTpaTa Ha MPUHIMIA Tpoda U rpemka. PenraBaiiky ta3u mo-tpyHa 3ajgada HUue
BIDK/IaMe KaK MOXKEM J1a HaMHpame adCTpakTHH ChOUTHITHU MOJIENIN U J1a pa30dupame CBeTa.

12. 3akaro4yeHue

Ta3u cratus Bu Ka3Ba Kak j1a ch3nanere AGI, Ho He Obp3aiiTe ga ro npasute. MU He €
nopeaHara CThIIKa OT II'bTs, @ TOBA € IMOCJICAHATAa CTBhIIKA. Hpe[[I/I Aa HaIpaBUTEC Ta3u IMOCJICIHA
CTBhIIKA U Ja CKOYUTEC B 663,Z[H8.Ta HA HCU3BCCTHOCTTA ITOMUCIICTC ,u06pe kaksB UM uckare aa
cb3nazere. [Ipoyerere craTuu karo [9], B KOUTO Ce JUCKYTHPA TO3U BBIIPOC.

References

[1] Dobrev, D. (2022) Language for Description of Worlds. Part 1: Theoretical
Foundation. Serdica Journal of Computing 16(2), 2022, pp. 101-150.

[2] Dobrev, D. (2023) Language for Description of Worlds. Part 2: The Sample World.
Serdica Journal of Computing 17(1), 2023, pp. 17-54.

[3] Marcus, G. (2025) Game over for pure LLMs. Even Turing Award Winner Rich
Sutton has gotten off the bus. https://garymarcus.substack.com/p/game-over-for-pure-lims-even-turing.

[4] Hutter, M. (2000). A Theory of Universal Artificial Intelligence based on Algorithmic
Complexity. arXiv:cs.Al/0004001 [cs.Al]

[5] Hutter, M. (2007) UNIVERSAL ALGORITHMIC INTELLIGENCE A mathematical
top—down approach. In Artificial General Intelligence, 2007.

[6] Hernandez-Orallo, J., Minaya-Collado, N. (1998). A formal definition of intelligence
based on an intensional variant of Kolmogorov complexity. Proc. intl symposium of engineering
of intelligent systems (E1S'98), February 1998, La Laguna, Spain (pp. 146-163). : ICSC Press.

[7] Dobrev, D. (2019) The IQ of Artificial Intelligence. Serdica Journal of Computing,
Vol. 13, Number 1-2, 2019, pp.41-70.

[8] Dobrev, D. (2024) Description of the Hidden State of the World. viXra:2404.0075.

[9] Dobrev, D., Ivanov, L., Popov, G., Tzanov, V. (2024) How Can We Make Al with a
Nice Character? viXra:2408.0087.

12


https://garymarcus.substack.com/p/game-over-for-pure-llms-even-turing
https://vixra.org/abs/2404.0075
https://vixra.org/abs/2408.0087

	1. Въведение
	2. Модел на света
	3. Действия и наблюдения
	4. Играе сам
	5. Абстрактни събитийни модели
	6. Движение на фигурите
	7. Обекти
	8. Не  можем да сме шах
	9. Играят двама
	10. Играе само с белите
	11. Варианти
	12. Заключение
	References

