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Pesrome:

Bwnpocure, xouto e pasriaename Ty ca "Kakso e UM?" u "Kak na manpasum UN7?".
VK
K L€ BH MNpeACTaBUM AepUHHUIHMSATA HA B TEPMUHUTE HA MYJITH-ar€HTHUTE
Ty Un y.
cucremu. Toect, Tyk HsMa 7a HaMepHTe HOB OTroBop Ha Bbmpoca 'Kakso e UN?", Ho
1€ HAMEPHUTE €MH W3BECTEH OTTOBOP MPEACTABEH MO HOB HAYMH.

Toea HOBO mpencraesiHe Ha nepuHunmusaTa Ha MU e uHTEpecHO 3a TeopusaTa Ha MYJITH-
AreHTHHUTE CHCTEMH, 3aIMOTO HU JaBa €IHO MO-I00po pasdmpane Ha tasu teopus. [lo-
BaJKHOTO €, ue Tasu paboTa lIle HU MOMOTHE Ja OTrOBOPMM Ha BTOpHs BbIpoc. Hue
UCKaMe Jia HampaBuM TNpOrpama, KOSTO € B ChCTOSHHE Ia TMOCTPOM MOJEN Ha
3aO6I/IKaJ'I$IU_[I/I$I s CBAT. BCCKI/I MYJITHU-ar€HTCH MOACJI € CKBUBAJICHTCH HAa €OHO-arcHTCH
MOZIEN, HO MYJITH-ar€HTHUTE MOIEJIM Ca I0-eCTECTBEHH M 3aTOBa T€ Ca MO-JIECHO
OTKPUBAEMHU.

Kimrouoru mymu: Artificial Intelligence, Multi Agent Systems, ADefinition.

BonBenenue

B npemuinau cratuu Ha cbipus asrop [1-13] ce pasriexna Bumnpoca 3a nepuHUpPaHETO
Ha MW. Tam mocraHoBKaTa Ha 3a7a4aTta € ChIIaTa KATO B CTATUHTE MOCBETEHH HA MYJITH-
arentaute cucremu [14-16]. Moke ma ce xaxe, ue popmanuzanusata usnonseana B [1-
13] e yacren cny4aii Ha popmanusanusara usnonssana B [14-16]. Hactausar ciydaii ce
MOJTy4aBa KaTo CE OrPAaHUYNM CaMO JI0 €IWH areHT.

Haucruna, ¢opmammzanusta B [1-13] ce mosnyuaBa Kato dacTeH Ciyyall OT
bopmanuzanusrta Ha [14-16], Ho BeIpeku ToBa cratuute [1-13] mpoabmkasaT na Obmat
HHTEPECHH, 3al[0TO TaM BBIIPOCA, KOUTO C€ pasriekaa € npyr. 1Toecr, ako ToBa ca IBe
3amaun OoT Tuna "JlageHo e ..., TbpcH ce ...", TO IaJeHOTO B ABETE 3a1a4H € €IHO U ChIIIO,
HO C€ TBPCAT Pa3IMYHU Hea. T0oecT, TOBa Ca IBE Pa3InYHH 3a7a4r, KATO BCAKA OT TSIX €
uHTepecHa 3a cebe cu. Bee mak, ChlecTByBa ChIECTBEHA BPB3KA MEKIY TE3W 3aa4d U
Ta3M BPBH3Ka MOKE JIa CE U3I0JI3BA U B IBETE MOCOKU. 10eCT, MOKE OT BTOpaTa 3a7aua a
Ce 3aMMCTBAT UIEU U J1a ce 00oraT mbpBaTa, a MOXKE U 0OPATHOTO.



ITocTranoska Ha 3aaavaTa nmpu MyJTH-AarCHTHUTE CHCTEMH

Jlanen HU € equH CBSIT, IMaM€ MHOXXECTBO OT BBHTPEIIHHTE ChCTOSIHUS HA TO3H CBSIT,
€IHO OT KOWTO € HAYaJJHOTO ChCTOSHUE Ha cBeTa. Mmame N Ha Opoi areHTH, KOUTO
KUBEST B TO3u CBAT. Umame enna pyuxuus World (roea e pyukuusra na ceera). Ts uma
nBa apryMmenTa. [IbpBUsIT apryMeHT € TEKYIIOTO ChCTOSHUE HA CBETA, & BTOPHUS apTyMEHT
e N-ropkata OT naelcTBusta Ha N-Te areHTa. MyHKIUSATA HA CBETa BPBIIA HOBOTO
BBTPEIIHO ChCTOSIHUE HA CBETA, KOETO C€ MOJyYaBa OT TEKYIIOTO W OT AEHCTBHATA HA N-
TE areHTa.

Toecr, ako § e HaYaIHOTO chbCTOsIHKE, TO S+=WOrld(s, <a(i), ... , &(i)>), kpaero g(i) e
NEeNCTBUETO HA |-THS ar€HT B MOMEHTA |.

Bunpoca, kolTO ce pasriexaa e 1ajiv JajeH areHT UMa CTPATerds 3a MOCTUTaHETO WK
3a 3aMa3BaHeTO Ha MAaNEHO yciaoBwe. ToBa ce 0000maBa MO €CTECTBEH HAYWH KAaTO CE
pasriiexsa ChIUs BBIPOC CIPAMO Tpyma OT HAKOJNKO areHTa. TakaBa rpyma ce Hapuda
KOQJIALHS.

Crparerusra e QyHKIUS, KOATO OMpPEneNs ASHCTBUATA HA areHTa (MJId Ha KOAJIUIUATA).

Ot xakBO 3aBuCH TasW (QyHKIHUA? EAMHCTBEHOTO, OT KOETO 3aBHCH CTpaTErusTa € §

(Texymoro cbcrosinue Ha cBeta). Crparerusta He 3aBucu oT "Hcropusra”. Toecr, He

3aBHCH OT TOBA MO KaKbB HAYMH CE€ € CTHTHAJIO 10 TOBAa ChCTOSHHWE Ha CBeTa. 10Ba

03HAUaBa Y€ HE 3aBHCH OT ChCTOSHUATA S, ... $1 HATO OT mpemxomuute nercteus & (t),
., &(t) xpmero t<i.

Ocgen ot "Ucropusita” crparerusita He 3aBucu u ot "bbremniero”. ToBa e ecrecTBeHO,
aKO UMaMe CTPaTerus, KOSATO 3aBHCH OT OBbAEIIUTE NEHCTBHS HA HAIIUTE OMOHEHTH, TO
Tas3u crTparterust O OWja HEHU3MOJI3BaeMa, 3aIMOTO ObIEIINTE NCHCTBHS HA OMOHEHTHUTE
ca HEM3BECTHH.

ITocnenuust KOMIOHEHT, OT KOWTO OM MOrJja Ja 3aBHCH CTPATErusATa TOBa € N-TopKaTta
<&(i), ... , &())>. Toecr Moke Ha 3aBHCH OT JEHCTBHATA HA OMOHEHTUTE B TEKYIIHUS
momeHT. Ille mpenmonarame, ye N-Te areHTa AEHCTBAT €IHOBPEMEHHO M Y€ BCEKHM €IUH
OT TAX HE BMJKIA KAKBO Ca HAMpPaBWJIM APYIMTE areHTH B CbINMS MOMEHT. B ToBa
NPENNONIOKEHHE C€ KpPHE eIMHCTBEHATa HENETEPMHHHPAHOCT HAa Taka IOCTaBEeHATa
3amada. Axko OgxXMe JONMyCHAJIM, Y€ areHTUTE NEHCTBAT €OWH MOOUP APYr U Y€ BCEKH
BHJKIA NEHCTBUATA, HA TE€3H KOWTO Ca MPEOH HEro, TO O Ce MOJydYdjia €IHa HAIbIHO
IeTepMUHMpaHa cucTeMa. Torasa OMXMe MMaJid CBOWCTBOTO, Y€ aKO €OWH areHT HsAMa
CTpaTerds na 3amasd €OHO CBOMCTBO, TO KOAQJIMIMATA OT OCTAaHAJIWTE OH HMaja
CTpaTerus, ¢ KOsTO Jia MOKe 1a IOCTUIHE OTPUIIAHHETO Ha ToBa cBoicTBo. (OOpaTtHaTa
MOCOKA Ha Ta3d MMIUIMKALMS € BaJMIHA ¥ B ABATa CiIydasi.)



3a ma BUOMM, Y€ MpPH CErairHaTa MOCTAHOBKA TOPHOTO CBOWCTBO HE € BAJIMIHO, HEKa
B3eMeM ciiennus mpumep. Heka umame CBST C JBE CbCTOSHHS — 'UETHO' W "HEYETHO'.
Heka B TO31 CBAT >KUBEST ABA areHTa, KOUTO UMAT ABE Bb3MOkHU nercreus — "0"u "1".
Heka cBera mpemuHaBa B CBCTOSHHETO '4E€THO', KOraTo Cymara Mo MOAYJ ABE OT
NEeNCTBUSTA HA JBaTa areHta € Hyjda (HOBOTO CBCTOSHHE HA CBETa HE 3aBHUCH OT
craporo). IIpu ToBa moOJIOKEHNE, HUKOW OT areHTUTE HAMA CTPATErHs 3a 3aras3BaHe Ha
CbCTOSHUETO 'YeTHO" HHUTO CTpaTerus 3a MOCTUrane Ha "HeueTHo'. ToecT, TOPHOTO
CBOMCTBO HE € BaJIMAHO.

IHocranoBka Ha 3amavaTa npu gepuaumuaTa aa MU

Tyk mocTaHOBKaTa Ha 3a/7ayara € ChINATA, C TA3W PA3JHKa, Uue B CBETA )KUBEE CaMO euH
arent (Bpmpocuust MHU). Jlpyra pasnmuka €, ue B IbpBHs CAydall ce Mpemmojara, 4e
areHTHTE BHKIAT BCUYKO (T.€. Ye BHIXKAAT TEKYIIOTO CbCTOSIHUE HA CBETA), OKATO BBHB
BTOpHUSL Cilydail ce mpemmosiara, 4de aredta (r.e. MHM) momydaBa camo wact OT
uHpopmanusita. Toect, cera mpenmonarame, e umame enHa (yakimus ViEw, kosTo
orpannuasa uwHpopmarnusTa, kossito MU nonyuasa. [lo To3u Haumn MU e karo koH ¢
Kamanu, 3aioTo He mojyuasa §, a camo View(s). B uactHus ciyuqaii, xorato View e
uHekuus, Torasa UM Bikaa BCUYKO, HO TO3M YAaCTEH CIyYail € Bb3MOXKEH CAaMO B MHOTO
IPOCTH CBETOBE.

IIpu samauara mva MU crparermuTe HEe MOTAT Aa 3aBHCAT OT TEKYIIOTO ChHCTOSHHME HA
CBE€Ta, MPOCTO 3aI[OTO TOBA CBHCTOSHHE HE € BHAWMO. 3aTOBA TYK T€ 3aBHCAT OT
"Bumumara ucropus” (tosa e pemunara View(s), di, View(s), ... , d, View(s), kpaero
d e neticreuero ma MM B momenrta 1). Toect, MM mony4aBa MHOTO IMO-MajKoO
uHdoOpMaIUs OT areHTHTe B IbpBara 3amava. 1Tyk MU sHae caMo KakBO € BUISUT U KaKBO
€ IpaBWJI, a B IIbPBATa 3aJaya areHTHUTE 3HAAT BCHYKO 3aIOTO BHKIAT TEKYIIOTO
CBCTOSIHHE HA CBETA, T.€. BUKIAT BCHYKO.

B nbpBara 3amaua ce mpeanosiara, 4e Hu € JafieH KOHKPETEH CBAT M KOHKPETHO YCJIOBHE,
KOETO TPpsA0Ba 1a Ce MOCTUTHE MJIM Ja Ce 3amasd. BuopochT € MMa Jid CTpaTerus, KOsSTo
[OCTUIa TOBA ycjaoBHe (CHOTBETHO, 3ama3Ba BMecTo nmocrura). B 3amauara na UM ceera
e HeusBecTeH, a nenra € UM na ce npencraeu 1o0pe B TO3U HEMO3HAT CBAT. 3a 1a KaXKeM
KaKBO € H00po mpencraBsHe TPsAOBA 1a BbBEIEM "CMHCHI Ha KUBOTA". 3a ma obmexynm
pasrjexIaHuATa e U30epeM eMH KOHKPETEH CMUCHJI HA JKUBOTA M TOU 1€ € CIAEIHHS.
Heka B MHOkeECTBOTO OT cTOMHOCTHTE Ha (yHKuusTa VIEW MMa IBEe MOIMHOKECTBA,
KOHUTO IIe HapuyaMe "modema” u "3aryoa”. Ilenrta Ha xuBOTa I1Ie OBbaE MOBEUe MOOEnH u
no-manko 3aryou. Pasbupa ce, me npemnonarame, yue MM pasnosnasa Tesu nse
MOJAMHOYKECTBA, TOECT Ye 3Hae KOra € MOCTUrHa mobena u Kora € 3aryout.

B mepBaTa 3amaua ce muTa qaiM ChIECTBYBAa CHOTBETHATA CTPATETHs, a BBB BTOPATA CE
TBPCH enHa ompenesneHa crpaterus. llo-rouno tepeu ce MU, kolTO e enHa M3uncinma
crparerus (B [1] kasaxme, ue U1 e mporpama, TOecT TO# He MOXKe 1a Oblie HEU3UnCIMMa
crparerust). B [6, 7] ce mokasea, ue tasu crparerus (r.e. M) cvinectByBa, mopu ce masa



AITOPUTBM KOUTO s U3UMCIIABA. 34 ChyKaJIEHHE TO3H aJTOPUTHM € HABJIHO OEe3Moe3eH,
TBU KaTo He paboTH 3a pasyMHO Bpeme. Makap 1a ¥Ma aaropuThbM 3aBbpuUIBaAll paboTa
3a KpaeH OpOM CTBIKH, TO3H AJITOPUTBM € Oe3MOoJie3eH KOraro TO3M KpaeH Opoh e
MPAKTHYECKH OE3KpaeH.

Kaxk na ce oGoraru 3agauara Ha MyJITH-aréHTHHTE CHCTEMH

PasymHO e ma ce mpenmnosnara, 4e areHTUTe HE BIJKIAT BCHYKO, & CAMO YacT OT CBeTa.
Toecr, me npenmonarame ue umame N pyakiun View,, ... , VieW, KOUTO OorpaHuyaBart
BXOzsmara nHpopMaIis Ha areHTuTe. B TO3m ciyuaii crparerusra Ha areHTa j HsMa 1a
3aBHCH OT TEKYI[OTO CHCTOSHHE HA CBETa, a OT Heroeara "Buauma ucrtopus’ (TOBa €
pemuuara View(s), (1), View(sy), ... , i), View;(s), kpaero g(i) e mefictuero j-tust
arenT B MoMmeHTa I). Toect, cTparerusta Moske a 3aBHCH CAMO OT TOBA KOETO € BHISUI
areHTa U OT TOBA, KOETO € HAIPABHUJIL.

Kaxk na ce odoraru 3agauara na Ul

Petnenuero na 3amauara na UM munasa npes pasdbupanero Ha ceera. Toect, UM Tpsbea
Ila HAMEPH MOJIEJT HA HEMO3HATHS CBAT, B KOUTO € mocraeeH. (Anroputbma oT [6, 7] He
paboTH MO TO3M HAYMH, HO KAKTO BEYe Ka3axMme, TO3HW aJTOPUTHM HE BBPINK pabora.)
Illom 1me ThpcHM MOIEN HA €IUMH HEMO3HAT CBAT, TPAOBa MBPBO ma u3bepeM emaHo
MHOKECTBO OT (POPMAJIHU MOMEJH CPEI KOUTO [Ia ThPCHM MOJEJA, KOWTO L€ MACHe Hal-
nobpe. [locera ce orpann4aBaxMe B MHOKECTBOTO HA €IHO-ar€HTHUTE CBETOBE, HO € IMO-
PasyMHO 1a ce ThPCcH (HOPMAaIEH MOJEN B MO-TOJIIMOTO MHOKECTBO HA MYJITH-ar€HTHUTE
CBETOBE. 3a BCEKH MYJITH-ar€HTEH CBSAT CBHIIECTBYBA €IMH €JHO-areHTEeH, KOUTO My €
eKBUBAJIEHTEH. T0O€CT, MPOMEHSIHKA MHOKECTBOTO Ha (DOPMAHUTE MOJIENH, HUE HE
npomensive nepununusita Ha WU, xosto e mamena B [1]. Bwmpeku TtoBa, myntu-
AreHTHHUTE CBETOBE Ca MO-€CTECTBEHH W B TAXHOTO MHOYKECTBO II€ HH € MO-JIECHO 14
HAMEPHM MOJEN Ha ChOTBETHHs CBAT. Kakro kasaxme, 3a BCEKM MYJITH-ar€HTEH CBST
CBIIECTBYBA E€IHO-areHTEH, KOHTO My € €KBHBAJIEHTEH, HO OOMKHOBEHO TO3H €IHO-
areHTEH CBST € IOCTAa MO-CJOXKEH U MO-TPYAHO pasOupaeM OT CbOTBETHHS CH MYJITH-
AreHTEeH.

3a10 MyJATH-ar€HTHHTE CBETOBE Ca MO-MPOCTH? 3aIMOTO MPH TAX MOXKEM Ja OTIETHM
YaCT OT CJIOKHOCTTA HA CBETA B OTHENIEH OOEKT, KOWTO Iiie HapedeM areHt. [1o momoben
HauMH pasChkmaBar W xopara. Koraro Hue u3ydaBame CBETa OKOJIO HAC HHE CE
cOTBCKBaMe C IPyru Xopa, KOUTO OMXMeE MOTJIH [a PUEMEM 3a 4acT OT neisaxka. Toecr,
OMXMe MOIJIM Jia NMPUEMEM, Y€ KHBEEM B €IHO-ar€HTEH CBAT M Y€ CME €IHWYKH BbB
BcesieHaTa. BMecTo TOBa HHME MpHeMaMe, Ye OCBEH HAC MMa M IPYrd XOpa, KOETO MPaBH
Moea Ha 3a00MKANAIMSA HU CBAT MO-TPOCT M Mmo-pasdupaem. Hecto Hue mpuemame
CbIIECTBYBAaHETO M Ha mo-abcrpaktHu obektn karo locmonm, cwaba, kbeMer. Ako
3aKJIIOUMTE €IMH YOBEK B €IHA KyJia M IO MOCTaBHTE IO TO3M HAYWH B €IUH E€IHO-
areHTeH CBAT, TO TOM II€ 3all0YHE Ja CH BBBEXKIA JOMBIHUTEIHNA ar€HTH, OT KOMTO I0-



OPUHLUKI He ce HyKaae, 3a aa obscHu cBera okono cebe cu. Hampumep TakbB uoBek
MOJXKE Jla IpHEeMe BAThPa 32 MUCIELIO CBIIECTBO, KOETO MCKA Helo a My kaxe. Moxke
Ila pelld, 4e HSAKOsl OT BEIIUTe My I'0 IJlefa JIOIIO M [a s CUymHu. 10ecT, YOoBeKa €
Ch3IaJieH C Harjiacata 1a OOsICHsIBa CBeTa OKOJIO ceDe CH KaTO MyJITH-areHTHa CHCTeMa U
ZIOpY € CKJIOHEH Ha MOMEHTH Ja Mpeurpasa B Ta3W HACOKA.

Koraro rOBOPUM 3a MYJITH-arCHTHHU MOICIIN Tpﬂ6Ba Aa OTUYETEM, Ye PA3JIMYHUTEC arCHTHU
He TpsiOBa ma ce mpuemat 3a paBHompaBHu. Hopmanno e MU nma nenu arenturte Ha
"npusitenu’” u "Bparose”. Moxere 1a UMaTe €OUH areHT, KOMUTO € NOOPOHAMEDPEH, HO €
TBII ¥ HE MOKE€ MHOTO J1a BU OMOrHe. JIpyr areHT Mo’ke [ia € Bpar, pu TOBA MOXKE /1a €
XHTBP, KOETO 14 IO MPaBH OLIE MO-BPEIEH.

Koraro ornmensiMe uwact OT cBeTa B OTHEJEH areHT IOE ClI€NBAME MPHUHLUIMA, Ye
NOAXOAsAIM 32 000CO0sABAHE B areHT ca O0EKTH YMETO MOBEAEHHE € CIIOKHO W TPYIHO
npensuaumo. OOMKHOBEHO TOBa ca MHCJEId OOEKTH KAaTO XOpa M KUBOTHH. Mma ju
CMHCBJI ODEKT KaTO MNpaxOCMyKaukarta na ObJe pasriexIaH KaTo OTHENEH AareHT.
OTroBOpBT €, MO-CKOPO HE, 3aIM0TO MOBEIEHHETO HA MPAXOCMyKayKaTa € SICHO M Tam
HsIMa CKPUTA CIIOXKHOCT, KOSTO 1a MMa HY)XOa na ObIe OTAeNieHa OT OMMCAHHETO Ha
cBera.

Enno BakHO KauecTBO, KOeTo TpsiOBa ma mpurexasa MU e ma moke ma morjenHe Ha
CBeTa Ipe3 OUMTe Ha APYr areHT. ToBa e olle enHa NPUYHMHA, TOPAAN KOSITO MOJENA Ha
cBera TpsOBa 11a ObJie MyJITH-ar€HTEH.

3a0enexka 1

Eto emno mpocro mokasartencrBo Ha (pakTa, uye 3a BCEKH MYJITH-ar€HTEH CBST
ChII[ECTBYBA €KBUBAJIEHTEH €THO-areHTEeH.

HMoxasarencrBo. Heka mmame mporpama, kosito usumcisisa (yakuusita World; wa
MYJITH-ar€HTHUS CBAT W oime N-1 mporpamu, KOWTO H3UHCIABAT MOBENEHHETO HA
ocrananute arentu (r.e. Ha Bcuuku arentu O0e3 MM). Toraea ¢yukumsta World, na
CHOTBETHHUS €IHO-ar€HTEH CBAT IIE CE€ MOJIyYd KATO KOMITO3HUIIHS Ha TOPHUTE (DYHKIIHH.
¢

ToBa noka3aTe’ICTBO MOCTABS TPH BBIIPOCA.

[TepBHUAT € manu ChinecTBYBAT (PYHKIMH, KOUTO Ja ONMHUCBAT MOBEIEHHUETO HA areHTHTE.
OTroBopsT € 1a, 3all0TO BCEKH areHT 3aJbJUKUTENHO HM3IIBJIHSABA HAKAKBA CTPATErHs.
Toecr, uma QyHKIUS KOSTO ONMMCBA IOBENEHHETO My. B €CTECTBEHHAT €3UK MO
cTpaTerus pasOupaMe yMHO MOBEIEHHE, HO TYK MO CTpaTerus pasdbupame KakBOTO U 1a
€ MMOBEJICHHE.



Bropust BeIpOC € mamu (QyHKIMHTE ONMHUCBAINM CBETA M CTPATETMHUTE HA ar€HTUTE Ca
NEeTEPMUHHUPAHHU WK HeneTepMmuHupanu. B [2] pasriexmaxme TO3M BBIIPOC U BUISXME,
4ye TOW He € OT ChIecTBeHO 3HaveHune. Heka mpenmonarame, ye e Ha Juie MO-OOLIHsI
Citydail 1 ue Te3d QYHKIMH HE Ca JETEPMHUHHUPAHH.

[Mocnenaust, TpeTH BBIIPOC, € 3aLI0 MpernojaraMe, ue Te3n GPyHKIun ca u3uncanmu (T.e.
4ye WMame mporpamu, Kouto ru u3uucisiear). OT efHa cTpaHa TOBA MPEMIOJNIOKEHHE €
H3JIMIIHO, 3aL[0TO JAOKA3aTEICTBOTO MOXKe /a MuHe u 0e3 Hero. Ot apyra crpaHa, HHLIO
HE HH Tpe4yd Ja Mpeamojarame, ue Te3d (YHKIMHM Ca H3YHCIHUMH, 3al[0TO HHE
pasmosiaramMe caMo ¢ KpaiHa 4acT OT TEXHHTE CTOMHOCTH (TOBa € 4acTTa OT MOMEHTA Ha
pakmaHe 0 TEKyIusi MOMEHT). Toect, Hue TpsiOBa Ha ampOKCMMHUpAMe Te3d (YHKIIHH
U3MOJI3BAWKH TSIXHA KpaHA YacT U HUMIO HE HU Mpeun 1a uzdepeM (QyHKIUsATA 33 Ta3u
aIpOKCHMAIHs 1a Ob/Ie H3UNCITUMA.

Kak emma mnporpama Moke J1a wu3uMClOsBa HenerepMmuHupana ¢yukuus? e
npeanojaraMe, 4e TEe3W MPOTrpaMy MOJI3BAT BrpaJeH T'eHepaTop Ha CIydalHH YHCia.
Toecr, Tyk JjlekO W3IM3aMe OT TPAAULIHOHHOTO TMOHSATHE 32 HM3YHCIUMOCT, HO aKO
npueMeM, 4e MCeBIO-CIIyYallHUTe YhCciia ca CIAy4YalHH, TO MOHSTHETO 33 M3UHCIHMOCT
me e chloTo. B Hamms ciydail MoOke a He MPaBUM pa3iinka MEeXAy CIy4alHH U
NICEBIO-CIIyUaliHU YKCIIa, 3aI0TO pabOTHM ¢ KPaThK MHTEPBAJ OT BpeMe (OT paskIaHeTo
IO TEKYIIUs MOMEHT). TOecT, MajIKO BEPOSATHO € MCEBIO-CITyYalHUTE YUCIa [Ia 3aOYHAT
Ia Ce MOBTAPAT LUKIMYHO WK 3 OTKPUEM 3aBHCHUMOCTTA, KOSITO TH FeHepupa.

Emxnn konkperen npuvep

B [4, 5, 11, 12]ce obcrxma enun koHKpereH npumep. CtaBa myma 3a €IUH U3KYCTBEH
cBsT (M3KYCTBEH B CMHCHJI HANPAaBEH OT HoBemka peka). B To3u cest MU TpsiOBa na ce
ChCTE3aBa C €IMH U3KYCTBEH MPOTHBHUK M JIa Urpae ¢ Hero urpara Mopcku miax. B tesu
CTaTHH Ce HpPaBH OIMUT Ja C€ HaMepPH €IHO-areHTeH MOJEN Ha TO3U CBST, KOETO Ce
OKa3Ba OCTa TPyAHA 3a[aua, 3al0TO IPOTHBHHIKA € YacCT OT CBETa, KOETO MPaBU MOJeja
nocra crioskeH. PasOmpa ce, HOTPIKIIIM CM€ C€ M3KYCTBEHHSIT MPOTHBHUK 1la € A00pe
ompereneH, 3a na Obae W M3KYCTBEHHs CBIT A00pe ompeneieH. AKO HMarie
HEOIPENEICHOCT B MPOTHBHUKA, TO T OU C€ MPEHECNA U Ha CBETA.

C nmBe mymu, mpu emHo-arentHust moxen ¢yukumsra World ce monyuasa mpexaneno
CIIOKHA, 3AI[0TO B OMUCAHUETO HA Ta3u (DYHKIHS € CKPUTO OMMCAHMETO HA M3KYCTBEHHUS
NPOTUBHUK. TaM M3KYCTBEHHs MPOTHBHUK € YaCT OT Mel3axka, HO TOBA MpaBu Men3axa
MHOTO CJIOKeH, 3auoTo korato MU urpae kpbcrue, Ha TabNOTO Ce MOSIBSBA KPbIU€ U TO
CaMO €IHO KpPbIY€ M TO HE BHHAIU, a CAMO KOTaTO WrpaTa He € CBbpinuia. MHOTO mo-
npocTo OU OHMIIO aKO MpHeMaMe, Ye KphrueTaTa He Ce MOSBABAT OT caMo cebe CH, a ye T'
MOCTaBs HAKAKBB areHT. KakbB € TOUHO airopuThMa, KOWTO YIIPABJIsBa TO3H areHT HE €
HY’KHO J1a ce 3Hae (Makap 4ye He Tpeun ako ce 3Hae). Moske a ce mpueme mpocro, 4e
TO3M areHT € 3JI0HAMEPEeH M 4e Ce OMHMTBA Ja HU mnpenaka. Unesra 3a 3moHamepeHust



OPOTHBHHK € 3aJIETHAJNA B OCHOBara Ha ajroputeMa Min-Max (toea e anropurema, ¢
KOUTO "MHUCIAT" HIAXMATHUTE MPOTPAMH).

3atenexka 2

Koraro urpaem Mopcku max MoXxe 1a CH MHUCJIAM, Y€ KPbrueraTa ce MosBsIBaT OT CaMO
cebe cu, a MOKE a CH MHCJHM, Y€ UMa HIKOH, KOUTO M mocTass. 110 chInus HauuWH,
KOTATO Ce MEYEM Ha IJIaKa, HUE MOJKE 1a CH MHUCITUM, Y€ O0JIaluTe Ce MOSBSIBAT OT CAMO
cebe cH, a MOXe Ja CH MHUCIIUM, 4€ MMa HSIKOW KOWTO T MOCTaBs. B mbpBust ciyuait
TO3W HSAKOW MOke na ro HapeueMm "lIpoTuBHUK", a BBB BTOpHS Cliy4ail MOXe Oa IO
Hapuuame "bora Ha cpHYeBHSs 3arap’.

Axo npuemem, ye kpbruerata (CbOTBETHO OONAIMTE) CE MOSABSIBAT OT CaMoO cede CH, TO
MO’K€ [1a CMSITAME, Y€ TOBAa CTaBa HAITBJIIHO CIIyYalHO W Y€ HE MOXKEM [a MPENBUINM
HUTO 1a MOBJIUSEM HA TO3H MPOIEC. 10Ba € MPOCTO MPEANOJIOKEHHE, HO HE BBPIIH
paborTa, 3a0TO Ha HAC HU € HY)KHO JIa MOBJIMSIEM HA MPOIECa, 3a a CIIEUeUM UrpaTa
(croTBETHO, 3a 1@ MOJyYMM HYXXHHSI TEH). 3aTOBA HHUE TBPCHM HSIKAKBA CIIOJKHA
3aBHCHMOCT, KOSITO 1a OIHIIIE MMOSBIBAHETO HA Kpbruerara (CbOTBETHO HA OOJaIMTE).

IMo-npoct momen Ou ce MOMyurJi, aKO IOMYCHEM CBINECTBYBAHETO HA MPOTUBHHMK
(crotBeTHO Ha bora Ha cipHuUeBHs 3arap). B To3u ciydaii ecrectBeHo Ou Omio ma ce
OMUTAME 712 MOBJIMSAEM Ha MPOIECA KATO U3IbKEM MPOTHBHUKA MIIH KATO YMHJIOCTHBUM
bora na cnpHYeBUs 3arap.

Tunuyen npuMep 3a HYOBELIKO MOBEIEHUE €, KOraTO TOW HOCH JAPOBE HA HIKOHM OOTr min
naBa TOMKYl HA HSIKOW UYMHOBHHMK C € Ja peIrd HikakbB mpooOnem. Ilpu Ttasm
CTpaTerusi H3HUKBA BBIPOCHT JAJIM MOAENBT € anekBaTeH. Hampumep, naam cbOTBETHHS
0OT MJIM YMHOBHHK CBINECTBYBAT. TYK HE MOX€E KaTErOPUYHO JIa C€ OTTOBOPH C Jia WIIH
HE, 3aII0TO HHE OOMKHOBEHO He OOIIyBaMe NUPEKTHO C OOrOBETE M C YMHOBHHUIIMTE, a
uype3 mocpemHunu. Hampumep, >kpembT Ha CIOBHUEBHS 3arap € TO3H KOHTO mpHeMa
IapoBeTe W MMa TPHIKATa Ja W mpenafe Ha cboTBeTHUst Oor. Hue He mMoxeM ma cme
curypad, ye bora Ha cirbHYeBHs 3arap CBIIECTBYBa M JOPH HE 3HAEM Aajll HErOBHS
JKpell CBhIIECTBYBA B NEHCTBUTEIHOCT WJIH € IUIOJ Ha HAIIeTO BhOpbkeHue. Toect, ToBa
Ye BI)KJAAaMe W dyBaMe HIKOro, TOBA HE O3HA4YaBa HENMPEMEHHO Y€ TO3M HSIKOU
colecTByBa. PasOupa ce, Hue mpreMame HETOBOTO CHINECTBYBAHE 3a MCTHHA, 3AIOTO
TOBA € HAW-TIPOCTOTO OOSICHEHNE HA TOBA, KOETO BHIKIAME U UyBaMe.

Ha oTroBopuM Ha BBIIPOCA - ChIIECTBYBA Ji bora Ha ciapHueBHs 3arap. OTrOBOpPBT €, ue
HsiMa 3HauYeHne. ToBa KOETO € BaKHO 3a HAC € JaJIh aKo JAZeM JapoBe HAa TO3H OOr Iie
CH OCHT'YpHUM NOBeUe CIIbHYEBH OHH. 10ecT, HaC He HU MHTEPeCyBa NAIH €IUH MOIEN €
BEPEH, a Ml BbpIM padoTta. Broline, mann Moxe [a rOBOPUM 3a BEPHH M HEBEPHH
Mozenn. AKO pasaenuM MOJENUTE Ha KJIACOBE CIPSMO PealusTa eKBHBAIEHTHOCT, TO
TOraBa BCEKH MOJEN MMa 0e30pOWHO MHOrO, KOUTO ca My eKkBhuBajeHTHH. PasOupa ce,
HUE MOJKe J]a CUMTaMe, ue eKBUBAICHTHHUTE MOJENN Ca HEePa3IMYuMH H J1a ThPCUM KOU



1A € TPEICTaBUTEN Ha TO3H KJIAC Ha €KBUBAJIEHTHOCT. TOBa CHIIO HE perasa npobdsiema,
3alI0TO HUE THPCHM MOJ€Eja Ha Oa3ara Ha "BuaMMaTa UCTOPHs, a UMa 0e30poi MHOrO
MOACIIH, KOUTO HUMAT ChIlaTa BUIUMA HCTOPHUA, HO HC Ca €CKBHUBAJICHTHHU IOMEKOY CH.
Toecr, pasnuuaBatr ce B Obmemero wid apyrage (B ajlTepHATUBHUTE BApUAHTH Ha
MHUHAJIOTO).

3a ma mpenckaxkeM OBOEIETO W 3a Oa IJIAHHpPAME NEWCTBHATA CH e TpsaOBa OT
0e30pOHHO MHOIOTO BB3MOKHOCTH 1a M30epeM emwH KoHKpereH monen. Ko ma Obme
toi? OOMKHOBEHO CUMTAME, Y€ MO-MIPOCTUTE MOIENH Ca TTO-BEPOSITHH (TO3M MPUHIIMII €
usBecteH moa umero "bpecHaua Ha Oxam"). Ilonsikora e TpyaHO na ce Kake KOW MOME
€ HAW-MPOCT W HAW-TIPaBAOMONO0EH W 3aTOBA CE Hajara MpOCTO Aa u30epeM emuH OT
BB3MOKHUTE MOJENN M J1a IO IpHeMeM 3a HWCThHA. Hampumep, Moxke ma IOmMycHEM
ChIIECTBYBAaHETO HA bora Ha CIbHYEBHs 3arap u a My mpuHeceM mapose. Tosa ensa jin
L€ TOMOTHE, HO BEPOSTHO HAMA U J1a HABPEOU.

®opMmanu3anusa HA CBETA 0T MpUMepPa

B [4] ce pasrnexxna emna dopmanusamnust Ha cBeTa, B kKoto MU urpae Mopcku max.
Tam umame enuo tabno (rpu ma Tpu) m MU pasmosara ¢ €eOHO OKO KOETO MOKE Ia
IBMXKH MO TabaoTo. XapakrepHo 3a tasu popmanusauns, ue UM Buxknma camo emHo ot
kBaaparderata. OcraHanara yact Ha Tabnoto ocraa ckputa u MU tpsdBa na cbymee na
CH s TpencTaBH. 10€CT, TO3H CBAT € OT WHTEpeCHUTE, 3amoro B Hero UM He Bmkma
BCcHUKO (T.e. Qpyukuusta View ue e unekius). MM uma mect pp3moskan xoma: "Hanony",
"narope”, "HansBo", "HamacHO", "MOCTaBH KPBCTUE B TEKYIIOTO KBajapatde' W "HOBa
urpa’. MU urpae HoB xon kato mocrtaBu Kpbcrue. Koraro urpara e ceupummiaa MU
Tpsi0Ba 1@ M3UKCTH TAOJIOTO, 32 [a 3a[lOYHE HOBATAa MUrpa. 3a TOBA € Hy)KHa KOMaHJaTa
"HoBa urpa'.

left/s | right
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Ourypa 1 naBa unes 3a Bp3MOkHHTE X010Be Ha M.



o tyk omucaxme Bb3Mmokuus u3xon Ha M. Ocrasa ga onuinem u Bxona. Oyukiusita
View uu Bpbima ner Ourta mHGOPMAIHS. ABA OT TIX MOKA3BAT KAKBO MMa B TEKYIIOTO
kBanaparue. "kpbrue”', "kpwcrue” mian "npasuo”. JIpyrure tpu Oura ca cnenmaiaau. Ille ru
Hapeuem "mobema”, "saryba" u "rpemen xon'. IIbpBuTe nBa OMTA HM JAaBaT CMHMCHJA HA
KHBOTA (KAKTO Kasaxme, TOW € moBeue modemu u mo-Majko 3aryom). Tpertust Out e
HacouBaml. Moske fa cuuTame, 4e TOW OTrOBapsi Ha WHCTHHKTA 3a Oosika. [1o mpuHImn
NU 3nae, ye rpemrHus X0 TPsAOBA aa ce U30sIrBa, HO HA MOMEHTH MOXKE Jia IPEIIOUeTe
Ila UTpae TOYHO TaKBB XO[, aKO CMSITa, Y€ TOBA MY € H3I'OJTHO.

Kak e mpu xopara? Tam cMmucChiIa Ha )KUBOTA HE € Ne(PUHUPAH U JIUTICBAT IBPBUTE IBA
outa. EnuHCTBEHOTO, KOETO XOpaTra HMMAT Ca HACOYBAIIM WHCTHHKTH, KAKBHTO Ca
Oonkata W ymOBOJICTBHETO. TOECT, aKO MyCHEM 4OBEK Ha urpae MoOpcKu Imax, TO TOW
MOJKE Ja pelld, 4Ye 3a HEro, TOBa HE € OCOOEHO BaKHO M Y€ TOBA HE € CMHCHJIA Ha
J)KUBOTa My, mokato 3a Hamms MU HaMa ma mma HUIO MO-BaXKHO HA CBETa OT TOBA Ja
nobenu B urpara. Ha npeB mornen wsrnexna, ue cme neduuupanmu MU karo Hermo
Pa3IUYHO OT E€CTECTBEHHsS MHTEJEKT, 3al[0TO MbPBHUS UMa H0Ope neduHMpaHa mea Ha
JKHBOTA, IOKATO BTOPHS HIMA TakaBa. BCIMHOCT mpu HamaTa AeHHULNAS €CTECTBEHMS
WHTEJIEKT € YacTeH CJiydall Ha HM3KyCTBEHHs, 3aI[0OTO MOXKe Ja Ce OrpPaHHYuM B
CBETOBETE, B KOUTO HsiMa modema u 3aryba. B tesu ceeroBe MU nHsima na uma sicHa nen
CBIIO KaKTO M YOBEKa HsIMa TaKaBa.

MyaTn-areaTHa popMain3anuss HA TOPHUS CBSIT

Kakro kasaxme, MynTH-areHTHata GopMaau3anust € MOJIe3Ha, 3aIlI0TO OuaKBaMe
MOJTyYEHHST MOJIEIN [1a € MO-MPOCT U MO-€CTECTBEH OT €NHO-areHTHaTa (hopMan3anus. 3a
na opmanuzupaMe rOPHUsI CBAT MOKE IPOCTO 11a B3EMEM U3KYCTBEHHSI MPOTHBHUK U 1A
ro OTAEJHUM B OTHAEJEH areHT. Pasdupa ce, 10 cera u3KyCTBEHHUs! MPOTHBHUK Oerre 100pe
ompenerned (T.e. UTpaele Mo CTPOro 3aJaA€H aAITOPUTEHM). 3a 1a MOYKEM 1a CMSITAME, Y€
U3KYCTBEHHS TPOTHBHHUK € HE3aBHCHM areHT, Iie TpsOBa 1oa mpueMeM, 4e TOH HE €
00BBp3aH ¢ PUKCHPAH AITOPUTHM Ha UTPa, a Y€ MOXKE J1a IEWCTBA, KAKTO CH HCKa.

Ilo TO3m HAUMH MOKeM MHOTO JIECHO Ja MPEMUHEM OT €JHO-areHTeH KbM MYJITH-
areHTeH MojeN Ha urpara. Bempekm TOBa, HsAMa Ja T'O HANpPaBUM MO TO3M HA4YHH,
3aI0TO Taka OM Ce MOJIy4HsI HECUMETPUUYEH MOJEN, a HHe OMXMe MCKaJld [BaTa areHTa
71a ca PaBHOIIPABHH.

3auro mpeamovYnTaMe CHMETPHYHHTE MOJETH ?

Enna oT ceprosHuTe TPYIHOCTH MPH M3KYCTBEHHUS HHTEJEKT € TOBA, ue TPsAOBa ma My
ocurypuM odOyuenue (pasdupa ce, TOBa € Taka M NMPH €CTECTBEHHs MHTENEKT). Mmame
BAPUAHT J]a OCHTYPUM HOBEK yuHTe] (TPEHBOP, CIIAPHHT MAPTHBOP). ToBa Oum Omio0
CKBIIO M BPEMEEMKO W 3aTOBAa MPENNOYMTAME 3a MAPTHBOP Oa H3MOJ3BaMe Apyra
nporpama. 3a ma u3derHeM HeOOXOMMMOCTTA Ia MHINEM TAKaBa MPOTPaMa OTIETHO



ouxme npemmnouenu fa myciem MU na urpae cam cperny cebe CH U IO TO3HM HAYWH 1A CE
camMo00yuyaBa.

EcrectBeno, 3a na urpae UM cam cperiy cede cu HE € HY)KHO CBETBHT J1a € CHMETPHYEH,
3alI0TO TOW MOYKE Ja Ce MPEBBIUTbINABA B PA3JIMUHA POJIM U HE € mpobiieM ma
usnonssame MU 3a pasnuunute arentu. [IpoOaemMbT €, ye HHE MCKamMe HEIO MOBEYe.
HCKaMe Ja uMaMe€ €IWH HUHTCJIICKT YyIpaBjisgBalll MHOI'O arcHTu €aHOBPEMEHHO. TOBa [§
no00HO Ha MaEsITa 33 €IUH KOMITIOTBD, KOWTO YIIPABJISIBA MHOT'O BUPTYAJHU MAIIHHH.

Axo Mame IBa areHTa B €IMH CHMETPUYEH CBAT, TO CIIOKOWHO MOXE [ia MPEAnojiarame,
ye Tax ru ynpaeissa equn WM. Tosu oOI HHTENEKT 1€ OTKpHUBA 3aKOHHTE HAa CBETA
€IHOBPEMEHHO 3a [IBAaTa CH areHTa, HO 3a BCEKU areHT Lie MOIIbPKa OTAETHO TEKYIIO
cecrosiane. Hampumep B cBera Ha Mopckus max mMa €AWH MHOTO BaKeH KpaeH
aBTOMAT, KOMTO JaBa WH(OPMALKs 32 TOBA B KOS OT TPUTE KOJOHH C€ HAMUPA OKOTO Ha
NN (Bmx B [4]). 3a na Obe OTKPUT TO3M aBTOMAT € HY)KHO JOCTa IMPOLIECOPHO BPEME,
3aI10TO TPsIOBA /1 TO THPCHM B MHOXKECTBOTO HA BCHUKM KPAWHU ABTOMATH. 3aTOBA €
pPasyMHO TO3H aBTOMAT 1a ObJe OTKPUT CaAMO BENHBK M Ja C€ M3IOJ3Ba W MPH JBATA
arenTta. PasOupa ce, ounTe Ha eqMHMS M HA OAPYTUs areHT e ObIaT B Pa3InuHi KOJIOHH,
T.€. TO3U KpaCH aBTOMAT LIC € B pa3JIMYHU CbCTOSAHUS ITPU PA3JTIMYHUTEC arCHTU.

B namms cnyuaii mmMame camMO [Ba areHTa W MOJ3aTa OT CHMETPUYHOCTTA Ha CBETa
HU3rJIeKaa HE3HAUYUTEIIHA. H_Ie HUMaMe HyKIJa OT HBOﬁHO IMO-MaJIKO KOMINIOTBPHO BpPEME,
KOETO He € CBINEeCTBeHO. Bwmpeku ToBa, xorato cw3maBare MM Bue me TpsbeBa na
MHUHETE Tpe3 eran Ha HacTpoiika u nebOwreane. Kakto kasaxme MU e mporpama, a
Cb3[aBaHETO HA KOSATO M Ja € MporpamMa, 3adb/DKUTETHO MHHaBa Mpe3 Te3u eranu. B
TO3W CHy4all Ieé BH € MHOI0 MO-JIECHO aKO JBaTa areHTa Ce YIpPaBisiBaT OT enHa
nporpama, padoTelna mpu €IOHH U CBHINK YCIOBUSA. B MPOTHBEH Ciyuai, 11e uMmare aBa
I/II/I, KOUTO IIEC OTTOBAPAT 3a pPas3jindHH arcHTU U TAXHOTO IOBCACHHEC 1IC € KOPCHHO
Pa3ITUYHO, BCE €HO Y€ Ca B Pa3JIMYHU CBETOBe. T0Ba € Taka 3al[oTo aKo Ha eIHa U ChIa
nporpama 5 nmoaaBaTe pasjiiyiu JaHHU, TO Td IIEC UMa pa3jiIndHO IMMOBCOACHUC.

HUma u ppyru ciydau, B KOUTO OJI3aTa OT CHMETPHYHHSI MOJEN € ChIIecTBeHa. ToBa e
KOTaTO areHTuTe ca Xuisaud. Hampumep, Heka Ha CH MPENCTAaBUM Kak Ine padoTST
OBPBUTE POOOTH, KOUTO 1€ CE MOSIBIAT B MarasuHa. buxme Mornu fa mpemmosiarame, ue
BCEKH OT TSX II€ € aBTOHOMEH u 4e e uma coocreen MU (t.e. e uma KOMOIOTHD, HA
KOWTO II[e Ce M3MBJIHABA OTHeNHO komue Ha mporpamara MH). Toea npennonoxenue e
IOCTa CBMHHUTEHO, HAH-MaJIKOTO 3al[0TO B TO3M CIIy4yail BCEKH POOOT e TpsOBa ma ce
oOyuaBa OTHeNHO. MHOTrO MO-BEPOSITHO 3BYYH MPEMIOJIOKEHUETO, Y€ POOOTHTE IIe
UMAT MaJIKd KOMITIOTPH, KOUTO KOMITPECHPAT BXOJSINATa MH(POPMAIMS U CIIEI TOBa s
npenaBaT Ha HAKAKBB IIEHTPaJICH KOMITIOTBD, HA KOWTO Ce M3IIBIHSIBA €AHO KONHEe Ha
nporpamata M. To3um umentpanmen MU me mma MHOro BUPTyaJlHHM areHTH, €OUH OT
KOUTO € Bammus poOOT. BeuukuTe Te3w BUPTYaJHH areHTH M€ ObIAT YIpPaBIsSBAHU
nupekTHO oT nenTpannus UNU.
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Tosu mMopen 11e MMa MHOKECTBO Mpeumylnectsa. HsiMa na ce Hajmara ma y4mTe BCEKH
poOOT MOOTHENHO KaK Ce rOTBH jaszaHs. JIOCTATBLYHO 1€ € a HAYYHTE €IUH OT TIX W
BCHYKH wie 3HasAT. HsiMa 1a ce Hanara na ce 3amos3HaBare ¢ BCHUKH POOOTH, HOCTATBUYHO
€ Ha Ce MpeacTaBUTC HAa €AMH OT TAX W BCHYKH IIC BU IMO3HABAT. H_Ie MOJKeTe Aa
u3nosi3eare podoTute mopu u kato tenedor. Moxkere ma kaxere "Podora na [lemo ma
My Kaxke, ue JoBedepa ro kaHs Ha Beueps.” PasOupa ce, Bammst poOOT MOKe 1a 3BEHHE
o tenedona Ha poboTa Ha [lerro, HO ToBa HsIMA [1a € HYXKHO, 3aI0TO TE€ JABaMaTa IIE Ca
yIpaBjsiBAHH OT €IWH M Cbinu MO3bK. Kakto ce kaspa: "JlsBata ppka He MOXKe A He
3Hae KaKkBO MpaBH AscHaTa."

Ot1ire mo-sCHO € MPEUMYIIECTBOTO HA TO3U MOJEN aKo pasriename CXemMaTa Ha YJIHYHOTO
nBWKeHne. B MOMeHTa MMare MOTOK OT aBTOMOOWJIM YIIPABJIIBAHH OT XOpa, BCEKU OT
KOUTO WMa CBOM COOCTBEH aBTOHOMEH MHTENIEKT. 3a J1a C€ CHHXPOHU3UPA TO3H MOTOK CE
Hajara M3MO0JI3BAHETO Ha CBeTodapu, MapKUPOBKA, MPABWJIA 32 MABUIKEHH H T.H.
Pesynrara e, ye HBIIKEHHETO € XEM DABHO XEM HECUTYPHO.

[Ipencrasere cu moTOK OT aBTOMOOM M ynpasisiBanu oT MU, mpu TOBa HEka BCHUKUTE
aBTOMOOMIM ma ca ympaeisiBanu ot emu odur MU, a He BCekn aBTOMOOWMI &a € ChC
cobcTBeHO MHeHMe. ToraBa Kak OM M3MJIEKHAI0 €qHO KpbcToBHine. Ilo npere yaumu
XBBbPYAT KOJM C OFPOMHA CKOPOCT M NPOCTO ce pa3smuHaBaT Oe3 ceerodap, Oe3 nma
CIIUPAT M HAW-BAXHOTO, 0e3 na ce Ombekar. Kak moxke ma craBa toBa. TaiiHara € B TOBa
BCHYKH YYACTHHIIM B JBHKEHMETO JIa CE YIPABJIABAT OT emuH ooy pasym. Koraro emun
TaHOBOP € CaM Ha HaHCHUHTIAQ, TOI\/'I HAMA HpO6J'IeM Ja CUHXpPOHU3HPaA JidBaTa CU pPBKa C
nscHata. Korato TaHpoprTe cTaHatT ABaMa mpodieMa ¢bC CHHXPOHU3AIMATA MEKIY TAX
cTaBa MOYTH HepemnM. B TaHIUTE Ce HM3MOJ3BAT pPEoMiia XUTPOCTH MONOOHH Ha
npaBujlaTa HA YIHYHOTO JBWIKeHHWe. Hampumep, mnpemBapuTesiHO Ce  3aydaBaT
nemkeHusaTa. Chio Taka yroBapsT ce eIuHHs [a BOIHW, a APYrus Aa ro cieasa. MHOro
n0-100BP PE3yATaT OM Ce MOIYUMIT AKO MOJKEIIE €IMH Pa3yM Ia VIIPaBJIABA U [BAMATA B
TaHIoOBaTa ABOMKa. Torasa OW ce MOJyUM/ia CHBBPIIEHA CHHXPOHH3AUMs 0€3 Ja uMma
Hy’XJa OT MPaBHjia U yrOBOPKH.

Kak me u3riie:xaa KOHKpeTHHSIT PUMeEP

B Hamms KOHKpETeH mpuMep HA CHMETPUYEH IBY-ar€HTEH CBAT L€ UMaMe €IHO Tadio
(Tpu Ha Tpu). Beexu areHT 1ie BHKIA CaMO €IHO OT KBaJpaTueTata Ha TOBa TadJIO H IIe
MOKE Ja C€ IBHKH IO Ta0JIOTO HE3ABHCHMO OT NPOTHBHHKA CH. BbTpemrHoTo
CbCTOSIHWE HA CBETA I€ CE€ OMpeNesisi OT MO3UIUATA Ha TAbJOTO, KOOPIAMHATUTE, Ha
KOUTO CE€ HAMHPA OKOTO HA IIBbPBHUS AreHT U KOOPAMHATHTE HA OKOTO Ha Bropus. OCBeH
TOBA 1€ UMa OIIe ABa OuTa MH(OpPMAIHsI, KOUTO IIE MOKA3BAT KOM OT [BaMara € Ha X0
U JaJIi MapTUATA € CBhpimia (T.€. IaJi Ce OYaKBa CHOTBETHHSIT areHT Ja MOCTABH HOBO
KPBCTUYE WK 1a Kaxke "HOBa urpa’). 3a oa moCTaBH KPBCTUE areHTHT TPOBA [1a € Ha XOJI.
B npotuBen crnyuaii, ako ce onmuTa M1a CIIOKH KPBCTUE, TO II€ MOJyYd "TperieH Xomd , a
Ha TabJIOTO KPBCTUE HAMA /1A CE MOSIBH.
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KakTo xasaxme urpata € Mopcku max. Korato mbpBuST areHT mooOemy, TOW Ie BHIA
nodena, a BTOPUAT B ChIUsS MOMEHT Ie Bumu 3aryba. [IbpBUST Ie urpae BHHArd ¢
KPBCTUETA, a BTOPUAT BUHATH C KPbryera. 3a 1a ObIe CBeTa CUMETPUYEH IIE CIOKHUM Ha
BTOpUS areHT €JHW Mardueckd OYWJa, Mpe3 KOUTO TOW INe BUKAA KPbCTUETO KATo
Kpbrue u obparHoro. Toecr, W aBamara e CH MHUCJIAT Y€ WrpasT ¢ KPbCTUETa, a
MPOTUBHUKA MM ue WUrpae ¢ Kpbrueta. Bce mak, cBera HAMa Jia € Ha CTO MPOIEHTA
CUMETPUUEH, 3al[0OTO B HAYAJTHUS MOMEHT €IUHUAT areHT IIe € HA X0/, a JPYTHAT HIMa
na e. Ta3n Majika HECHMETPUYHOCT, HIMa Ja € ChIIECTBEHaA.

ITle BbBEnEM M mpaBuiIO 3a NAWTHOT. TOBA €, 32 1a HE MOKE EIMHMAT areHT na OJIoKupa
urpara Kato ce IBIKU 1O TabyioTo 0e3 ma urpae Huino. [IpaBuio 3a HAHTHOT e Ka3ea,
4e aKO TO3U KOMTO € Ha X0 32 10 cThIKK HE HAaPaBH X0, TO TOW I'yOH Mrparta u Jpyrust
e Ha X071 (3a Ima Kaske HOBa UTPa, C KOETO J1a U3UMCTH TabJIOTO). AKO M BaMaTa Wrpadn
HE MPABST HUIIO, TO BCEKU IECET XOIa E€OWHHUs e ryOou maprust (Ciiem omie aecer -
npyrusr). Tyk uucmoro 10 e u3bpano mpousBoiHO. AKO TOBa HHCIIO CE€ MPOMEHH LI
UMaMe IpyT CBAT C APYTH MpPaBUIa HA UTpaTa, HO € HoOpe na puKcupaMe TOBA YKCIIO, 3a
I1a MUCJITAUM B TEPMUHHUTE HA KOHKPETEH CBSIT.

3apaay MPaBUIIOTO 3a HAWTHOT Ie J0OABMM KbM BBTPEIIHOTO ChCTOSIHUE HA CBETA €IUH
Oposd, KOUTO 11e 0TOPOSIBA KOJKO CTHIKH €A MHUHAM OTKAKTO ChOTBETHHUS areHT € Ha
x01. To3u Oposiu HAMA 1a € BUAUM OT areHTa, 3amoTo HeroBata gyakius View usma ma
ro mokasea. Pa30bupa ce, arenta Moxke ma Opo 10 deceT, HO mpobiema e, ye TOHW HsAMa
Ia 3Hae Kora ja sanoune ma opou. Korato Bumm HOBO Kpbrue Ha TabjaoTo IIe 3HAE, Y€
NPOTUBHHUKA MYy € MTPajl U 4e TOW uma He moeeue ot 10 CcThiKH, 3a 12 My OTTOBOPH, HO
HSIMA [1a 3HA€ KOJIKO TOYHO CTBIIKM MYy OCTaBaT, 3alIOTO HsSMa [a 3HAE TOUHO MPEIH
KOJIKO CTBIIKM TPOTUBHMKA € CJIOXkMJI TOBA HOBO Kpbrue. CTpaTerusara Ha urpad, KOUTO
HE € Ha XOJ uIe Obae na oOuKans nMpasHUTe KBAIAPaTH U 1a ThPCH HOBOTO KPbIue, KAKTO
U J1a Ce OMUTBA 1A UIPae OT BPEME Ha BPEME, C MPEANOIOKEHUETO, Ye TIPOTHBHUKA MY
BEUE € UTPaJjl U Ue TOH Beue € Ha XOI.

Buxme Morym mpaBMIIOTO 3a HMAWTHOT 1a 'O BBBENEM HE Ha Oaszata OpoH CTHIKH, a HA
Oasara Ha peanHo Bpeme. ToBa O YCIOKHIIO MOJENA, 3alM0TO HEIATA LIe 3aBHUCAT OT
Bpemero koero e HyxxkHo Ha MU na mampaeu emua crenka. [lo-mecHo we Hu Obae na
IpUeMeM, Y€ TOBA BPEME € KOHCTaHTa. TOeCT, Iie MPUeMEM ue ONpereneH Opoi CThIKM
OTrOBapsT HAa OMPENETEHO PEATHO BPEME MM MOJKE Ja CH MHCJIUM, Y€ PEATHOTO BPEME
HE CHIIECTBYBA, a UMaMe CaMO OPOW CTBIIKHM B U3KYCTBEH CBST.

AKo morsienHeM Ha TO3M [BY-ar€HTEH CBSAT OT IJIEHATA TOYKA HA MIBPBUS areHT, TO LI
MOJIyYHUM €IMH €OHO-areHTEH CBAT, KOWTO € momo0eH Ha cBera ommcad B [4, 5, 11, 12].
Kbne e pasmukara? Tam koratro UM wurpaemie kpbcrde, Ha TabmoToO BegHara ce
NOsIBSIBAIIIE KPBrue, JOKATO Cera TOBa CTaBa Cjiel HW3BeCTeH Opou cremku. [lo-pano
BrpaZieHus MPOTHBHUK BIDKIAIIE BCHUYKO W 3aTOBa Moelre na urpae Bemuara. Cera
Opyrus arent Bukaa cboto kato MU u uma Hyxna ot Bpeme (T.e. CTBIKH), 32 1a MOXKE
na 0OMKOJIH TabJIOTO | J1a TO Pasriiesa.
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Kak xa craraem po npouexypara Min-Max

B [11] aue ycnsixme ma mocTpouM MOJET HA TO3H CBAT (TaM cBeTa Oerre mpuOIn3uTeNHO
coums). Tam HaMeprxme KpaeH aBTOMAT, KOWTO OIMKUCBA TEKYIIUTE KOOPIMHATH Ha
okoto Ha MU. OcBeH ToBa HaMepuxme M MpPEIUKAT, KOMTO OMKMCBA MO3MIUATA HA
tabnoro (mpemukara Oelre TPUMECTEH, KATO apryMEHTH My 0sixa X U Y KOOPAWHATHTE HA
OKOTO W BPEMETO, T.€. HOMepa Ha Tekymara crbika). Ha 06asara Ha TO3M mpemukar u
bopMysin OT MBPBH PEI HUE OMKMCAXM€e YCIOBUATA 3a mocTurane Ha modema. Toecr, B
[11] Hue HamepuxMe MOIEN HA CBETA, KOUTO HU OMUCBA KOPEKTHO MPAaBUJIATA HA UTPATA.
Brerpeku ToBa, HUE HE yCIAXME @ NOBBPINUM HEIATa U HA 0asaTa HAa TO3M MOJIEN A
HAMpaBUM MPOrpama, KoATo urpae urpata Mopcku miax.

3abenexka. Ilpemukara ommcBain mo3uIUsTa HA TAOJOTO BPBINA TPU BB3MOXKHH
CTOMHOCTH M 3aTOBa € MO-mo0pe [a rOBOPHM He 3a MpEenuKar, a 3a (pyHKIHs HIH 3a
JIBOWKA TPENWKATH, €TUHUS OMUCBAIll KPhCTUeTaTa, a APYrus Kpbruerara. ToBa ce
TEXHUYECKH JETAH/IM, KOMTO Il PeHeOperHeM.

Toga, koeto ocrana HemopbpireHo B [11] e ma cruraem mo mpouenypara Min-Max wnu
no npyra nmomobua kato Max-Sum gmwxk  [6]). UMenHo upesita HA MyJITH-areHTHHS
MOJIEN IIl€ HU MOMOTHE 1a npuiokum Min-Max npouenypara.

Korato nckame na nakapame MU na mnanupa Opaerure CH XOMOBE € €CTECTBEHO 1A
npuioxkum Min-Max wa npuauuna MU cperry ceera. Toect, cMsiTaMe MakCHMyM I10
BCHUYKHM BB3MOYKHU CTBIIKH, KOMTO MOke na Hampaeu MU u ciexm TOBa MHHHMYyM 110
BCHUYKH BB3MOXHHM peakiun Ha cBeta. B [9] oOckikmaxme momoOHA BB3MOMKHOCT W
YCTAHOBUXME, UY€ TS MOUPEKTHO BOAM MO0 KomOuHartopHa ekcmiosus. OOwbpHeTe
BHUMAHWE, Y€ Ha BCEKM XOJ[ OTroBapsar aecernHa crbiku (3amoro MU u Heropus
OPOTHBHHK ITEPBO TPSIOBA 1A C€ MPHABUXKAT 10 MPA3HOTO KBAIPATUE M YaK TOraBa MOTAT
na urpast). Toea o3HauaBa, 4e qepeoTo Ha Min-Max nmpouenypara craBa AeceTHHA IBTH
no-Bucoko. Kato ce uma mpensun, ye cimoxkHocrra Ha Min-Max e B ekcnonenmamsa
3aBHCHUMOCT OT BHCOUYMHATA HA TOBA IBPBO, TO BemHara pasdbupame, 4e MO TO3H HAYMH
IUPEKTHO CTUTaMe 10 KOMOMHATOPHA €KCILIO3HS.

3a ma crane Min-Max mpouenypara paborema, ts TpsOsa ma Ovbme Ha nmpunnmna WA
cpeury npyrus aredt. 3a uenta MU tpsbsa ma ock3Hae, ue HAW-Ba)KHOTO B CBETAa Ha
Mopckus max e mosuiusra Ha tadnoto. Pasdupa ce, Tasu MO3UIMS HE € JUPEKTHO
BHIMMA, TOECT, CTaBa Ayma 3a enHa abcrpakuus. Kakro sumaxme B [11] MU moxe ma
OTKpHE TMpeauKaTa OMMCBAIL MOJOKEHNeTo Ha Tadimoro, Toect, UM moxke ma pasdepe
Ta3u abCTPAKIKS.

Cnenpamoro uemo, xkoero MU TtpsiOBa ma ocb3Hae e, ue TOW MOXKE Oa IPOMEHS
no3unusita Ha tadnoto. He e TpyaHO ma ce moceru, ye ako CIIOKH KPBCTYE HAa MPA3HO
KBajparde, TO 1€ MPOMEHH MO3unuaTa (T.€. IIe MPOMEHH CTOMHOCTTA HA MPEIUKaTa 3a
Tekymute X u Y u cneasamoro t). He e TpymHo ma oce3Hae, ue MOXe 1a C€ IBHKH 110
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TaOJIOTO M 14 JOCTUTHE JO MPOU3BOJIHO MPAa3HO KBaaparde. Toect, MOKEM [ia CMsITaMe,
ye MU e crurne no umesdrta, 4e MOXKE Ja MOCTABU KPBCTYE HA MPOU3BOJIHO MPA3HO
kBagparue. ToBa o3nauaBa, ye MU moke ma pasbepe koum ca BB3MOKHUTE XOIOBE, C
KOUTO pasmoJiara.

Cnenpamara abcrpakuus, 1o kossito UM TpsiOBa ma crurhe, e uiernara 3a BUPTYAJHHUS
MPOTHUBHHUK, KOUTO >KHBEE B ChbIIUs CBAT H KOHUTO HMa npaBo da CJIOXKH KPbrdue Ha
IPOU3BOJIHO MPA3HO KBaJpaTye.

Cera UU e roroso ma mpmioxu Min-Max nponenypara. EnuacTBEHOTO, KOETO OCTaBa
14 PELIN € [aJid APYTHsl areHT My € IPUATEN WK Bpar. ToecT, maiu mpoueaypara Tpsosa
ma e Min-Max wm Max-Max. Toea me e necuo. Heka UM Bsapea B mobporto u
npenrnoJyiara, 4ye APYrus areHT My e mpusitel. MHOro cKkopo ToBa ILIe Ce MPOMEHH,
3al0TO APYrHsl areHT L€ Hrpae mo BB3MOYKHO HAW-JIOLIWS HAYHH BMECTO Ja Iomara
kato mpusrten. Toect, Apyrus areHT Obp30 e 3aryon moeepuero Ha Harmus MU u me
Obe 00siBEH 3a Bpar.

BapuanTn Ha cBeTa OT mpuMepa

Ille pasrimenmaMe HSKOJKO BapHaHTa HA TOPHHs CBAT, 3a na BuauM, de Min-Max He e
enMHCTBEHaTa Bb3MOkHa crparerus 3a MU. Toect, cBera Moske na € oT BUAa "a3 U €IuH
Bpar”, HO UMa U JPYTd BapHAHTH.

Hexka B chimus CBAT na MMa YETHPH areHTa, KOUTO Urpast MOpCKH Iax, KaTO MbPBUST
cilara KpbCTue, BTOPUS KPBrue U T.H. TOECT, ITbPBHUS U TPETUS UTPASAT CPELLY BTOPUS U
yeTBbpTHs. Torasa mpouenypara e obae ot Buma Max-Min-Max-Min, kbaero mbpBOTO
Max e o Be3mokuauTe X0noBe Ha MU, a BTOPOTO € M0 BBE3MOKHUTE XOHAOBE HA TPETHS
arent (kOWTO Urpae Ha crpanarta Ha UN).

Heka mpoMeHuM urparta u MpeanooKUM Ye TPETUS areHT € KYMEeH OT MPOTHBHHKOBUS
otbop. Toecr, TOl mak urpae KPbCTUE, HO IO Cjara He MO Hai-Io0pHs, a Mo HAK-JIOIIHs
HauwH. Torasa mpouenypara e uma suga Max-Min-Min-Min.

HeKa cera npearnoJIoKuM, € TPETUd U YCTBBPTUA Ar€HT HC MUCIIAT a UrpasiT HAIIBJIIHO
npousBosiHo. Torasa mpouenypara e usriexaa taka Max-Min-Average-AverageTyx
Average iie o3HauaBa, Y€ Ce€ B3UMa CPEOHO APUTMETHYHO OT BCHUYKHTE BBH3MOKHH
XOJIOBE.

IIpn BCHUYKHM BapmaHTH, KOMTO pasriiefaxme 0 Cera, areHTUTE UTPasiT €AuH Clien APYT
(roect, nzuaxsar ce). Heka pasriename BapHaHT Ha MPHUMEPA, B KOMTO Ar€HTUTE UIPAsT
enHoBpeMeHHO. Heka B HAaUai0TO HA MAPTHUSTA TBPBHSI ar€HT JIa UMa JBE KPbCTUETa U J1a
MO’K€ Ia TH CIIOKH Ha TabnoTo, korato cu momncka. Heka ua Bceku 10 cremkm To# ma
[OJIy4aBa HOBO KPBCTUE. AHAJOrMYHO M 3@ BTOPHS areHT. Tyk Hama ma uma pexn (T.e.
eNUHMS A € Ha XOJ, a APyrus na dvaka). Hama ma uma u madtHOT. AKO /ABamara
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€OHOBPEMEHHO C€ OMMUTAT 1A UTPAsIT B €IHO MU CHIO KBaJpaTde, HEKa MPUOPUTET Aa UMa
nbpBHsS. AKO M BAaMaTa €JHOBPEMEHHO HAMPaBsT JIMHUSA, TO HEKa urpara aa e pemu. B
CBETOBE KaTO TO3M CBHIIO MOJKE /ia Ce H3MOJ3Ba mpoienypa nogodua Ha Min-Max, makap
OIbPBOTO HA BB3MOKHHUTE Pa3BUTHA Ja € IO-CJIOXHO OTKOJKOTO € B Clydass KOorato
areHTUTE Ce PenyBarT.

3akao4uenue

MynTu-areHTHATE MOJAENTN Ca BEPHHS BT MPU PEIaBaHEeTO Ha 337a49aTa 32 Ch34aBaHETO
Ha HUU. Makap, ge anroputema Ha UM nmo romsima cremeH e sceH, BCe Mak 3a
Ch3[aBaHEeTO Ha PabOoTeLl MPOTOTHII Iie TPsAOBa fa OBIAT MPEOIONIEHH PEl TEXHUUIECKH U
KOHIIETITYAJTHU IPOOIEMH.
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