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Jexkyusa 8:
ITnanupane na oelicmseusama

Couynocm na naanupanemo. Jlekomnosupase Ha 3ajJa4daTa Ha [10/13a/1a4u U
MOCTPOSIBAaHE HA MOPEUIIa OT eIEMEHTAPHU (B OIMpPEIeJIeH CMUCHI) CTHIIKH, YUETO
MIOCJIEZI0BATEIHO U3ITBIHEHUE MOXKE Jia IOBE/E JI0 PelllaBaHe Ha MbPBOHAYAIHO IIOCTaBEHATA
3ajaya.

Ilpumepna npeomemna obnacm: CBAT Ha KyOoBeTe.

CUTYAIIHOHHO CMATAHE

Curyanuonnoto cMarane (Situation Calculus, McCarthy & Hayes, 1969) e
MOJIMHOKECTBO Ha MPEAMKATHOTO CMATaHE OT IIbPBHU P, Ch3aIeHO C 11ed (popManu3upaHe
Ha OMKCAHUETO HA CUTyAllMUTE U ACHCTBUITA MIPH pEelIaBaHe Ha 3aJauM OT 00JacTTa Ha
MJIAHUPAHETO.

OCHOBHHM €JIEMEHTH U XapaKTePUCTUKHU Ha CUTYaLlMOHHOTO CMATaHE:

o Jleiicmeuama v ¢hakmume (T.€. €IEMEHTUTE HA TJIaHA U €IEMEHTHUTE HA OMKUCAHUETO Ha
CBHCTOSIHHETO Ha CIIEHATa) C€ MPEJICTaBT Upe3 TepMOBe, Hanpumep: puton(A,B), on(A,B);

e Bepnume pakmu ¢ 0adena cumyayusa ce onvcBaT ¢ IOMONITA Ha nipeaukaTa holds.
Hanpumep holds(on(A,B),S) o3Ha4aBa, ue A ce Hamupa BbpXy B B cutyanusara ;

o Cumyayuume ca TepMOBE, ONIMCBAIIN CHCTOSHUATA Ha cBeTa (IpeaMeTHaTa 00JacT,
cuenara). [Ipu 3aganena HayanHa cutyanusi, Harpumep s0, Besika ciieqBalia CUTyalus ce
nonydaBa upe3 GpyHkuusra result. Hanpumep result(puton(A,B),s0) npencrapnssa
CUTYyaIsTa, MOJy4YeHa B pe3yTaT Ha MpujiaraHe Ha nenictsue puton(A,B) B cutyanus
s0. 1o To3u HaUMH MOTaT Jia Ce 3aIICBaT U MO-CJI0KHU CUTYaIUH:
result(puton(C,A),result(puton(A,B),s0));

e VY71o0HO npeacTaBsHE HA Bpb3KaTa MEXKIy CUTYyalUsTa U TUIaHa 3a JOCTUTAHETOo i Ha
[Iponor: HauanHaTa CUTYyalUs ce MPECTaBs Ype3 Mpa3HUs CIUCHK [, neiicTBHETO
puton(A,B) B cutyanus S Boau a0 curyanus [puton(A,B)|S]. Taka Bcaka cutyamus
JTUPEKTHO OIKCBA niaHa (CIHChKA OT NEHCTBUATA, HATPYTIaHU B 0OpaTeH per) 3a CBOETO
JOCTUTAHE;

o  Axcuomume onMCBaT delicmeusama (C TEXHUTE TIpeayciaoBus u ehektn). Te ce
MIPENICTABAT Ype3 UMIUTHKAIIH, CBbP3BAIU MPEAYCIOBHITA U €eKTUTE (T.€. MPOMECHHTE,
KOUTO MPEIU3BUKBAT), M3Pa3€HU ¢ TTIOMOIITa Ha Tipeankata holds. Hanpumep:
holds(clear(A),S)“holds(clear(B),S) -> holds(on(A,B),result(puton(A,B),S))

e B pesynrar oT U3NbIHEHUETO HA Ja/ICHO IEUCTBUE CUTyalLlUsATa CE IPOMEHS,
CJIEIOBATEITHO € HE0OXO0JUMO J1a C€ MOCTYJIHpa ChIO KOoU (PaKTU OCTaBaT BEPHU U B
HOBaTa cUTyalus (T.€. KAKBO OT ChCTOSTHUETO Ha ClieHaTa He ce MPOMEHs MpHU
W3BBPIIBAHETO Ha JeHCTBUETO). ToBa cTaBa upes T. Hap. ghpelimosu akcuomu.
Hanpuwmep:
holds(clear(X),S) " —eq(X,B) -> holds(clear(X),result(puton(A4,B),S))

e 3a Bceku (akT, KOMTO ce U3MO3Ba MPH NMPEACTABIHETO (T.€. B OMUCAHUETO Ha
CHhCTOSTHUETO Ha CIIeHaTa), TpsIOBa J1a ce 3aa/ie ChOTBETHA peiiMoBa akcuoma.
CrnenmoBareHO, Bb3HUKBA HEOOXOAUMOCT OT TOJIsSIM Opoit ppeiiMoBH akCHOMH (TOBa €



CBIIIHOCTTA Ha T. HAP. PAMKOB WU (hpeiimos npodnem, frame problem). 110 TakbB HauMH
IIPEJCTAaBSIHETO CE JIUILABA OT €JIETaHTHOCT, @ ThPCEHETO CTaBa HEE(PEKTUBHO.

Cuctemara STRIPS moxe na Objie pasriexaaHa B 4aCTHOCT KaTO CHOJIYWIUB OIUT 3a
pemaBane Ha (pperiMmoBus mpodsieM. Tyk ce mpearnosara, 4e Bcsika GopMysa OT OITMCAaHUETO
Ha CILIeHaTa, KOSTO € OMila UCTUHA MPEIU U3ITBIHEHUETO Ha JeHCTBUETO M HE PUHAJICKHU Ha
CIMCHKA HA U3TPUBAHUATA HA TOBA JICHCTBHE, € UCTUHA U CJIE/l HETOBOTO U3ITbIIHEHHE.

1101X014, U3I10JI3BAH B CHCTEMATA STRIPS

Onucanue Ha CbCMOAHUAMA U YeNma

ChcrostHUsITa (HAYaITHU, MEXTUHHH, IIETICBH) CE MPEICTABIT Ype3 KOHIOHKITUH OT
TEPMOBE, B KOUTO CE€ U3IOJI3BAT NPEAUKATUTE on, ontable, clear, holding, handempty.

[Tpumepu:

on(A4,B) N ontable(B) /N clear(4) N holding(C)

ontable(4) N on(B,A) /N handempty

on(x,A) /N on(y,x)

Mooenupane na oeiicmeuama na poooma
EnemeHntapHuTe neficTBUATa Ha pbKaTa Ha poOOTa ce MPEACTaBAT C MOMOIITA Ha

MPOIYKIIMOHHU TIPAaBUJIIA, BCIKO OT KOUTO MMa TPU KOMITOHEHTA:

e (opmyna Ha mpenBaputenHoto yciosue (Precondition);

e cnuchk Ha m3TpuBanuaTa (Delete List);

e ¢dopmyna Ha nobaBsHuATa (Add Formula).

dopmyiiaTa Ha IPEABAPUTEITHOTO YCIOBUE € aHAJIOT Ha JIsIBaTa CTpaHa Ha MPABUIOTO

MIPH TPAAUIIMOHHHUTE TTPOAYKIIMOHHH TipaBmiia. CHUCHKBT HA U3TPUBAHKTA U (hOpMyIIaTa Ha

N00aBsIHUATA Ca aHAJIOT Ha JSICHATA CTPaHa Ha MPABHUJIOTO MPH TPAIUIIMOHHUTE

MPOIYKIIMOHHY TIPaBHJIA.

Paboma na unmepnpemamopa na npagunama
W3BbpmiBa u3BO, yripaBisiBaH oT 1enute (oopareH uzBon). [lognbspxa ce cmex na
yenume M YCUIIUSATA IO PEIIABAHETO HA 3aj1a4aTa ce ChCPEA0TOYaBaT BhPXY IIE/ITa BbB BhpXa

Ha cTeka. PaboTara Ha MHTEpIIpeTaTopa Ha MpaBUiIaTa ce MPEKpaTsABa MPH MMOTyIaBaHE HA

MPa3eH CTEK Ha IeITUTE.

o [Ivpsonauantno cbcmosiHue Ha cmeka Ha yeaume: ChIbprKa caMo TJaBHATA IIedl.

o Jlelicmsue npu y0061emeopena yei Ha 6bpxa Ha cmeka Ha yeaume: TaKaBa LN ce
W3TPHUBA OT BhPXa Ha CTEKA W €BEHTYAJTHO M3TIOJI3BaHATa CYOCTHTYIUS Ha
CHOTBETCTBUETO CE MpHJIara KbM €JIEMEHTHTE Ha CTEKa, Pa3MOJI0KECHH MO
pasriexaaHata med.

o Jleticmsue npu HeyO008IemeopeHa yell Ha 6bpXa Ha CMeKa Ha yeaume:. 3aBUCH OT THIIA HA
HEYJIOBJIETBOPEHATA 11eJ (€AHONUTEpaIHA WK CheTaBHA). [IpeonomnsaBane Ha
npoOJIeMHTe, CBEP3aHHU C T. HAP. 83aUMOOelCEUe HA Yeaume.

Hepapxuuno nnanupane
[TnanbT ce M3rpakaa Ha HIKOJIKO PaBHHMIIA — KaTO IMOCIEAOBATEITHOCT OT IO-CIOKHH

JEHCTBUSI, BCSIKO OT KOMTO MOXE ChIIO Ja ObAe 00CKT Ha TUIaHUPAHE.

BwBexna ce omaacane na usnvianenuemo (M IpoBepKaTa) Ha HAKOH OT

MIPEIBAPUTEIHUTE YCIOBHsI. 3a LEeNTa Ce OMPEICIIs tiepapXus Ha yCl08usma, CBbp3aHa

OOMKHOBEHO C TPYIHOCTTA Ha TIOCTUTAaHETO Ha ChOTBETHATA IIEJ.



PEAKTHBHO IVIAHUPAHE

OcplecTBsABa €€ IPU CUCTEMH, B KOUTO ChCTOSHHUETO HA CLIEHATA CE€ IPOMEHS HE
caMo B pe3yJITaT Ha JACHCTBUATA HA areHTa, YUWTO AeUCTBUSA ce Iuianupar. Hanpumep, B
CBETa Ha KyOOBeTe, Ha ClIeHaTa OCBEH poOOTa MOKe /1a AEHCTBA U MAJIKO JIeTE, KOETO
pa30BpKBa 10 MPOU3BOJICH HAUMH MPEIMETHTE BbPXY Macara.

IIpumep 3a peakTHBHA IUTAHUPAILA CUCTEMA C peaHa CJI0KHOCT: CUMYJIaTOp Ha
BOCHHU JICHCTBHUS.

MertoauTe 3a NJaHUPaHE B TAKMBA CUCTEMHU Ca ChBCEM JPYTHU (KJIACHYECKUTE METOIU
3a IUIaHUpPaHe He BbPIIAT paboTa B T€3U CHCTEMH).
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