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Jexkyusa 3:
Twvpcene 6 npocmpancmeomo Ha CobCmoAHUAmMA (RPoOvIdCeHUE)

AHAJIN3 HA HEJTUTE H CPE/[CTBATA

General Problem Solver (GPS)

GPS (General Problem Solver, O0mia mporpama 3a peiiaBaHe Ha 3a7a4r) € paHHa
Iporpama 3a TbpCeHE, KOSITO UMa U3KIIFOUUTEIHO BIUSHHUE BBpXY u3caensanusata no UM. Tsa
pean3upa alropuThM 3a ThPCEHE, KONTO U3MoI3Ba GYHKIHS 3a OLIEHKA Ha ChbCTOSHUSTA U
GyHKIUS 32 HApeXKAaHE Ha OMEepaTOpHTe, 3a Ja HampaBisiBa ThpceHeTo. CleoBaTeNHo, TS HE
Mpujiara BCHYKU Bb3MOXHH ONEPATOPU KbM Ja/IeHO ChCTOSIHUE, a CaMO Te3U, KOUTO
U3TJIeKIAT MePCTICKTUBHHU.

GPS e 6una npenHa3HaveHa J1a MOJACIMPA YOBEIIKOTO TTOBEACHHUE B 33JaUUTE 32
ThPCEHE KaTo UTPOBHU 3aJ[a4M, CHMBOJIHO HHTerpupaHe u ap. Llenra i e Ouna npexaneHo
aMOuIMo3Ha (He BCUYKH MPOOJIEMH MOTAT JIa C€ Pa3rJIekKIaT KaTo 3a7a4M 3a ThPCEHE), HO
npu Hakou npennonoxenus GPS Moxke fa ce U3Mmoi3Ba 3a reHeprupaHe Ha TUTAHOBE Ha
NeCcTBUSL, 3a pellaBaHe Ha 3a7]a4ui U caMOOOy4eHHE M0 aHAJIOTHs U JIp.

GPS npunara eqHa TeXHUKA, HApEUCHA aHAIU3 HA yeaume u cpeocmeama (Means-
Ends Analysis, MEA). Haii-o6mo MEA e meTomosorus 3a TbpceHe B IPOCTPAHCTBOTO HA
CHhCTOSTHUSITA, IIPU KOSITO HA BCSIKA CTHIIKA CE MIPABH OMUT 32 peAyLUpPaHe HA PA3IUIUITA
MEX/1y TEeKYIIOTO ChbCTOSTHUE U LIENTA.

Means-Ends Analysis (MEA)

Unesita na MEA ce cbetou B cniegHoto. [Ipu ycnoBue, 4ye € JaieHO ChCTOSTHUETO,
KoeTo TpsiOBa J1a ce nmpeoOpa3yBa, TO C€ CbROCMABA C OTIUCAHUETO Ha IEJIEBOTO ChCTOSHUE.
B pe3ynTaT Ha ChIOCTABSIHETO UJTM CE YCTAHOBSIBA, Y€ HAMA pa3JIuKa MEXIy TEKYII0TO U
LIEJIEBOTO ChCTOSIHUE (M CIIEOBATEIHO TEKYIIOTO ChCTOSIHUE ChBIMA/Ia C IEJIEBOTO
CBhCTOSIHHE), WU CE€ HAMUPAT ChILIECTBYBALIUTE PA3IUKUA MEKIY TEKYIIOTO U LIETIEBOTO
cheTosinue. BuB BTopus cinydait GPS ce onuTBa a HaMaiu pa3IuKUTe MEXIY TEKYIIOTO U
LIEJIEBOTO ChCTOSIHUE.

GPS u3nosn3Ba pa3nmukuTe MKy ChbCTOSIHUATA IO ABa HaunHa. [I6pBO, OposT Ha
Pa3IMKUTE CITy>KH KaTo rpy0a Msipka 3a o0IIus HApeaIbK KbM IienTa. BTopo, pa3nukure
MOrar J1a MpeaIoKaT KakBH IEUCTBUS Ja ce MpeAnprueMaT 0-HaTaThbK.

BerwimHocT npedposiBaHETO Ha PAa3IUKHUTE € caMo Ipyda MsApKa 3a pa3cTOSHUETO 10
1[eNITa, 3aI10TO TO MpeHedperna ¢Gakra, ue HIKOU Pa3IuKU ca MO0-BaXXHHU OT JIPYTHU. 3aTOoBa
OOMKHOBEHO C€ BHBEXK/IAT TeTiia (MMPUOPUTETH) HA PA3ITUKUTE, KOUTO HAMHPAT OTPAKEHUE
BBB (pOpMyIMpOBKaTa Ha OLCHsBAIIaTa (GyHKIIHS.

Bropata ynotpe6a na paznukure B MEA e 3a HanpaBisiBane Ha u30opa Ha
onepartopure. Jlocera onepaTopuTe ce TpeTupaxa Karo “depHu KyTHUH , KbM KOUTO CE
oOpsbiame, 3a na reaepupame 0, 1 uam moBeye HaCIEAHUIIN HA AaeHO cheTosiHue. B GPS
OMepaTopuTe UMaT MO0 3 KOMIOHEHTA:

- TIpenyciaoBUS;

- Tparcdopmupaiia GyHKIHS;

- CHUCHK Ha HaMaJISIBAHUTE PA3JIUKHU.

[IBpBUAT KOMIIOHEHT MPEAICTaBIsABa ONMKUCAHKE (B CHUIUTE TEPMUHH, KAKTO U
OIMHMCAaHUETO Ha IEJIEBOTO CHCTOSIHUE), KOETO BKJIFOYBA HEOOXOIUMUTE (2 4ECTO U
JOCTAaThUHHU) YCIOBHS 3a MPUIIOKUMOCT Ha ONEpaTopa.



Bropusat KOMIIOHEHT IIpe/icTaBiIsABa ‘‘depHaTa KyTUs , KOSITO T€HEpUpa HACJIETHULIUTE
Ha pa3rieXJaHOTO ChbCTOSIHUE.

TpeTusT KOMIOHEHT CBbp3Ba ONEPATOPA C PA3IUKUTE, KOUTO TOW pelylupa (3a YUeTo
HamassiBaHe ToH e moaxosmt). OOMKHOBEHO TO3U KOMIIOHEHT C€ ChbXpPaHsBa B CIIELMAJIHA
CTPYKTYypa, HApeueHa madauya Ha 6pv3Kume Ui madauya onepamop—-pasiuxa. Tazu
Ta0IMIa Ce MPEIOCTaBsl OT MOTPEOUTENS (OT MOCTaBSIINS 3aa4aTa) u 1mo3posisisa Ha GPS
IIpU JAaJeHa pa3iidKa Ja HaMepH OnepaTop 3a HEHHOTO HaMalsiBaHe.

Aaropurem MEA(Current,Goal)

1. CpaBussar ce (cbrnoctasar ce) Current u Goal. Ako MeXay TsIX HsIMa pas3lIuKy,
TOraBa aJIrOPUTBMBT NIPEKpaTsABa paboTara CH.

2. B npoTuBeH cityuaii ce nu3bupa Hail-BakHaTa pa3nuka Mmexay Current u Goal.
N36panata pas3iuka ce pelynupa upe3 U3II'bJIHEHUE Ha CIeIHUTE JeHCTBUS (0KATOo ce
CTUTHE 10 YCIIEX WU HEYCIIEX):

(a) N36mpa ce Henzno3BaH (Hem3poOBaH) 10 MoMeHTa orepaTop O, KOWTO € MPUII0KUM
KBbM H30paHara pasjiuka. AKO He ChIIECTBYBaT TAKMBA ONEPATOPH, AITOPUTHEMBT
3aBbpIIBA C HEYCIIEX.

(0) IIpaBu ce onut na ce npuinoxu O kbM Current. 'eHepupar ce onucaHusITa Ha 1B

CbCTOSTHUSL:
O-Start (cbcTOSIHME, B KOETO Ca U3II'BJIHEHU IpeaycioBusaTa Ha O) u
O-Result (chcTOsIHME, KOETO Ce ToJTydaBa ciies mpriaraneto Ha O BbpXy
O-Start).
(B) Axo

First-Part := MEA(Current,O-Start) u

Last-Part := MEA(O-Result,Goal)
3aBBPIIAT C YCIIEX, TO AITOPUTHEMBT 3aBBPIIBA C YCIIEX U BPBINA KaToO pe3yiTar
koHkaTteHanusta Ha First-Part, O u Last-Part.

THhPCEHE HA IIEJI IIPH CITIA3BAHE HA OTPAHHYHUTE/IHH YC/IOBUA
(Constraint Satisfaction Problems, CSP)

DopMyTHPOBKA

HaneHu ca:

® MHOXECTBO OT HPOMEHAUBU V|, V2, ..., V, (C OOIACTH HA JOITYCTUMHUTE CTOMHOCTH)

® MHOXECTBO OT 02paHuueHus (IOIyCTUMU/HETOYCTUMI KOMOWHAIIMN OT CTOMHOCTH Ha
MIPOMEHJIMBUTE)

Ileneso cvcmosnue (CHCTOSIHUS): MHOKECTBO OT CTOWHOCTH HAa TIPOMEHIIUBUTE {V;=C],

V2=C, ..., Vy=Cpn}, KOUTO HE HApyIIaBaT OTPAaHUYCHHSITA.

IIpumepu

3amada 3a oceMTe LApUIH, peliaBaHe Ha KPUIITOTPaMu, OIBETABAaHE Ha reorpadcka Kapra,
ChCTaBsIHE HA Pa3NUCaHMA U JIp.

AJIropuT™Mu

e TrecHepupaHe U TecTBaHe (generate and test)

e TbpceHe ¢ Bb3BpaT (backtracking)

e pasmpocTpaHsiBaHe Ha orpannueHusTa (forward checking)
e npenBaputenHo npoyusane (look ahead)



MOIE/INPAHE HA HT'PH

Pasrnexnat ce T. Hap. HHTEIEKTYalIHU UepU ¢ NbAHA UHGOpMayus, KOUTO Ce UTPASIT
OT JiBaMa Urpayud U BbPXY X0J1a Ha KOUTO HE OKa3BaT BIMSHHUE cly4yaiiHu QakTopu. /[Bamara
UTpady UTPAST MOCIEAOBATEIHO U BCEKU OT TAX MMa IIbJIHA HHPOPMAIIUS 32 X0Jla Ha Urparta.

Haii-uecTo ce pemraBa 3ajayaTta 3a HaMUpaHe Ha Hal-100Bp MBPBU X0/ HA UTpaya,
KOHTO TpsiOBa J1a HAMPaBU TEKYIIUS XO/I.

JIC npu Te3u 3ajauu € AbPBO HAa Bb3MOKHHUTE MO3UIUH B PE3yJITaT HA Bb3MOKHUTE
XOI0Be Ha gBamara urpaun. O6umsT 6poit Be3m B JIC e ot mopsbka Ha b (b - KoedumenT
Ha pa3KJIOHEHHE Ha UTPOBOTO IPBO, d — BUCOUMHA (IBJIOOYNHA) HA UTPOBOTO IHPBO).

Ilpumep. B maxmata € yCTaHOBEHO, Y€ b uMa cpefiHa CTOMHOCT OKOJI0 35, a BCEKU
urpad urpae okoio 50 xona, T.e. d uMa cpeaHa cToiHOCT okoJo 100.

MuHuMaKkcHa nIpoueaypa

Oobwa xapaxmepucmuka

Memoo 3a namuparne Ha HAli-00OPUsL X0O0 HA NbPEUsL USPAY NPU NPEONOJIodNCeHUe, Ue
opyausam uepay cvujo uepae onmumanno. VIsucksa nocrpossane Ha 1suoto JC n Hamupane
Ha OLIEHKHTE Ha JIUCTaTa (HapuuaT Ce CramuyHy OYeHKU).

[Ipennonara ce, ye 1BaMaTa UTpavyy UMAT MPOTUBOIOIOKHNA HHTEPECH, U3PA3CHU B
TOBA, Y€ €IUHUAT THPCU CTPATETHU, KOSTO BOAM JI0 MOJTy4YaBaHe Ha MO3UIUS C MaKCHUMallHa
OLIEHKA (MaKCUMHU3UpAL UTpay), a APYTUAT ThPCU CTPATErHs, KOSITO BOJH 0 NOJy4YaBaHe Ha
MO3UIIMS ¢ MUHMMAJTHA OIleHKa (MHHUMHU3HPAII] UTpay).

MuHMMaKCcHaTa MpoIelypa € METO/] 3a IoJlyyaBaHe Ha OLEHKUTE (HapuyaT ce
npudobumu Wi nopooeHu oyeHKu) Ha Bb3JIUTE OT mo-ropuute HuBa Ha J|C, kouto
MO3BOJISIBAT HA MMBPBUS UTpay Ja u3bdepe Hail-100pust cu XOJ.

Ilonyuasane na oyenkume na 6v3nume om JJC

O1eHKHTE Ce Pa3MPOCTPAHSBAT OTI0JIY HArope, KaTo BCEKU OT BB3IIUTE, ChOTBETHU
Ha X0 Ha MaKCUMHU3HUPALIHAg Urpayd, rmojiydyaBa OCHKA, paBHAa Ha MaKCUMaJIHATa OT OLICHKUTC
Ha MPEKUTE MY HACJICIHHUITU, & BCEKU OT BB3IIUTE, ChOTBETHU HA XOJ] HA MHHUMHU3UPALITHSI
Hurpay, mojrydaBa OLICHKA, paBHA HA MUHUMAJIHATA OT OLCHKUTC HAa MMPCKUTEC MY HACIICAHWUIIH.

Ouenka na MuHUMaKcHama npoueoypa

N3ucksa nocrposBane Ha 15u10T0 JIC, KOETO MOXKeE /1a c€ OKa)ke TBBPJIE TOJISIMO B
o01wmus ciryyail Ha peanHa urpa. TodeH, HO KpaiiHO Hee()eKTHBEH U YECTO Hepealu3yeM Ha
MIPAKTHKA METO/.

Auda-6era npouenypa

Hoes na memooa

[IpeononsBar ce mpoOaeMuTe NP MUHUMAKCHATA MPOIEAypa, MOPOJACHH OT
00CTOSATENICTBOTO, Y€ TaM MpolechT Ha reHepupaneTo Ha [IC e HambIHO OTHIEJIeH OT mpolieca
Ha OIICHSBAaHE Ha TIO3UIIMHUTE, KOSTO BOJHU J0 CHITHA Hee()eKTUBHOCT. TyK JiHcTaTa ce
OLICHSABAT BeJHATa CJe/l TeHEPUPAHETO UM U IPU IIbPBA BE3MOXKHOCT CE MPECMSTaT U
CHOTBETHUTE MPUIOOUTH (IMIOPOJICHN) OILICHKU Ha BB3JIUTE OT MO-TOPHUTE HUBA UJTU TIOHE CE€
HAMUPAT MOAXOSAIIN TOPHU TPAHHUIIM HA OIICHKUTE Ha BH3IUTE OT MUHUMU3UPAIIITE HUBA
(CHOTBETHH Ha XOJI0BE HA MUHUMU3HPAIINS UTPad) W/UIU TOJTHU TPAHUIM HA OIICHKUTE Ha
BB3IIUTE OT MAaKCUMU3HPAILUTE HIBA (CHOTBETHH HA XOJ0BE HA MAKCUMU3HUPAIIIUS UTPay).
Taka OposT Ha onepalUTe 32 HAMUPAHE Ha ChIUS PE3yJITaT, KAKTO TP MUHUMaKCHaTa
mpoLeaypa, MoXe J1a ce HaMajii 3HAaYUTETHO.



Anda-6era npouenypara uznucksa reaepupane Ha JIC B 1p10049HMHA, IPU KOETO Ce

npeLeHsaBa 0e3M0J€3HOCTTa OT FEHEPUPAHETO U OLIEHSBAHETO HA HAKOM KJIOHOBE,
HEOKa3Ballly BIUSHUE BBPXY PE3yJITara.

Jepunuyuu

Angha-cmortinocm Ha nazieH MaKCUMHU3HpAIL Bb3eJl Ce Hapuya TEeKYyIO yCTaHOBEHATa

JI0JIHA TPAaHMIIA Ha TIOPOJICHaTa My OIleHKa. bema-cmotinocm Ha AaIcH MUHUMHU3HPAI] Bh3eI
Ce HapHvya TEeKyIO0 YCTaHOBEHATa ropHa I'paHUIIa Ha MOPOJIeHATa MY OLICHKa.

[TppBOHAYANTHO OmpeneneHuTe aiada- U 0eTa- CTOHHOCTH Ha BB3JIUTE MOTAT Jla ce

YTOYHSABAT B Mpolieca Ha paboTa, KaTo ajda-cTOWHOCTUTE MOraT caMo Jia pacTaT, a oera-
CTOMHOCTHUTE — CaMO Ja HaMaJIsIBarT.

OT IMOPsAabKa Ha

Onucanue Ha memooa

[IpaBuna 3a nmpekpaTsBaHe Ha TEHEPUPAHETO U THPCEHETO:

Angpa-omcuuane. He e He0OX0aMMO Ja ce U3BBPIIIBA TEHEPUPAHE U ThPCEHE BHPXY
BCSIKO MOJITBPBO, KOETO MPOU3IH3a OT MUHUMH3UPAIL BB3eJ, O€Ta-CTOMHOCTTA Ha
KOWTO € MO-Majika WM paBHA Ha ada-CTOWHOCTTa Ha ChOTBETHHUSI MAaKCUMM3HUPAIII
poauTel.

bema-omcuuane. He e HEOOX0OAMMO Ja c€ U3BHPIIIBA TEHEPUPAHE U ThPCEHE BHPXY
BCSIKO TIOJITBPBO, KOETO MIPOU3JIN3a OT MAaKCUMHU3HpPAII] Bh3el, anda-CTOMHOCTTAa Ha
KOHTO € To-ToJIsiMa WM paBHA Ha 0€Ta-CTOWHOCTTA HA ChOTBETHHSI MHHUMU3HUPAII]
pOIHTEI.

Ouenka na angha-oema npoyedypama

[Tpu u3non3Bane Ha anda-6eTa mpoleypara ce mojiydaBa HaIl'bJIHO TOUYCH PE3yJITarT.
BposT Ha reHepupaHuTe U OLIEHEHU BH3JIH MpH ala-0eTa mporeaypara e Hail-Mamko
b*"?. Tasu croiiHocT ce MOJy4aBa B UJICATHUS CIydail, KOraTo OLIEHKUTE Ha

JHcTaTa ca HapelIeHu MakcuMainHo 1oope. CienoBarenHo anda-06eta mporenypaTa HamassiBa
CKOPOCTTa Ha pa3BUTHE Ha KOMOMHATOPHUS B3pUB, HO HE TO MPEJOTBPATSIBA.

IIpakTHYyecKkH peaJM3alui HA MUHUMAKCHATA Npoueaypa
OTtcuyaHe Ha UTPOBOTO JBPBO OT AAJ€HO HUBO HAJ0JMy U HAMUPAHE Ha €BPUCTUYHU
OLIEHKH Ha MOJyYE€HUTE TEPMUHAIHU BB3JU (KOUTO B 001K CiIyyail He ca JIucTa B
JC).
Wneannara eBpucTuka 61 TpsiOBao /1a 0Tpas3siBa BEPOATHOCTTA, Y€ ChbOTBETHHUSAT
urpad e nodenu B naaeHaTa (oueHsBaHara) mo3umys. [Ipu 1oOpe mozHaTuTe Urpn
Ce M3MO0JI3BAT ONUTHT U MHTYULIUATA HA CUJIHUTE Urpauu. EBpucTuKuTEe Morart na
OBbIaT yChBBPUICHCTBAHH €KCIIEPUMEHTAITHO.
IIpumep 3a eneMeHTapHa €BPUCTUKA IIPU IIaXMaTa: pa3ivKa Ha TETJIOBHUTE CYMHU OT
Opost Ha Genute U yepHHUTE (QUTYpH (IPU KOETO HampuMmep 1 memka e paBHa Ha 1/3
KoH Wi oduriep, 1/5 Tom wim 1/9 nama). Pasnonoxenrnero Ha Gpurypure Moxe 1a
OBl OTUETEHO Upe3 CHEIHMATHO NOAOPaHN KOS(PULIUEHTH.
OmnpenensiHe Ha HUBOTO Ha OTCHYaHe (TIpearoara ce, 4e eBpUCTHYHUTE OLICHKU Ha
BB3JIUTE OT TO-I0JIHUTE HUBA C€ HAMHPAT MO-JIECHO U Ca MO-TOYHH):
0 [IIpensapurenHo 3alaBaHe HAa TOpHA IPaHUIlA HA ABIOOYMHATA HA FeHEpUpaHaTa
gact ot JIC;
0 M3non3BaHe Ha UTEPATUBHO ThPCEHE MO HUBA MIPU MPEIBAPUTEIIHO 33aJa/IEHO
MaKCUMaJIHO BpeMe 3a padoTa;
O TwbpceHe Ha 3aTUXBaHEe: FeHEPUpaHE Ha IbPBOTO /10 IOCTUTaHE HA “CHOKOiHA”
no3unus (TIO3UIHS, KOSTO He MpeJnosara psi3ka MpoMsiHa Ha OlEHKaTa B
HEMOCPEACTBEHO OBeIe).
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