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Jexkuyusn 4:
Ilpeocmassane u uznonzeane Ha 3HaHUsA

PABOTA CbC 3HAHHA B CUCTEMHUTE C U3KYCTBEH HHTEJIEKT.
JAAHHHU H 3HAHUA. APXUTEKTYPA HA CUCTEMHUTE, OCHOBAHH HA
3HAHUA

Oowa nocmanogka. Paborata cbC 3HaHHS € €HA OT CHIIECTBEHUTE OTIMUMTEITHU
yepTu Ha nporpamuute cuctemu ¢ M. Crnopen eqHo OT NOMyJIIPHUTE ONPEIeTICHUS
UHmMeNeKmvm e CHOCOOHOCM 3a (hopmyaupane, HAMpPYNeare U U3NOI36aHe HA 3HAHUSL
(Intelligence is applied knowledge). TepmunsbT “3HanuS” (‘“3HaHKE”) B cuctemute ¢ U ce
M3I0JI3BA 32 0O3HAYABAHE HA KOJAUPAHUS OMUT Ha areHTUTe. ONMUTHT € H3TOYHUKBT HA 3HAHUS
(mHbOpMarHs) 3a pemaBaHeTo Ha 3a1aud. Upes onpeneneHueTo “Koaupan’ ce 03HayaBa
00CTOSTENICTBOTO, Ue 3HAHUATA ca (DOPMYIIHpaHH, 3aIIMCAHA U TOTOBH 32 M3MOJI3BaHE.

CrmectBena 3a cuctemute ¢ M1 e Bb3MOXKHOCTTA 32 IPexo1 OT paboTa C TaHHH KbM
pabota cbc 3HaHUs. TpagUIMOHHUTE POTPAMHH CUCTEMHU PAOOTAT ¢ HHPOpMaLKs,
opraHusupana BbB Bu Ha 0a3u ot nanuu (b]I), moxarto 3a cuctemure ¢ UM u mo-to4Ho 3a T.
Hap. cucmemu, ocnosanu Ha 3nanus (CO3; Knowledge-based Systems, KBS) e xapaktepna
paborara ¢ 6asu om 3uanus (b3). Ima dyHmamMeHTaHa pa3inKa MeXTy Bhb3MOXHOCTHTE,
KOUTO MPEIOCTABAT T€3H JIBE CUCTEMH 32 ChbXpaHEHHUE U MPEAOCTaBsHE HAa MH(DOpPMAIIHSL.

[Tpu B/] € Bb3MOXKHO M3BJIMYaHE CaMO Ha TakaBa WH(OpMaIIUs, KOATO € TPe/ICTaBeHA
B siBeH BUJ B 06azarta. [Ipu b3 e B3M0KHO U3BBPILIBAHETO HA PA3CHKICHUS (U3BO), B
pe3ynTaT Ha KOETO Modwce 0a ce 2eHepupa Ho8a uHgopmayus, KoAmo He NPUCbCMed 6 A6eH
6ud 6 bazama. B To3u cmucsws o npuHiun bJ[ e morat na npenctassat u CYB]l He morat
na oOpaboTBat HembiiHa HHMOpMaIus, JokaTo 3a b3 TakoBa orpaHWYeHUE HE CHIECTBYBA.

Couwnocm na 3nanuemo

B 00111 eHIMKIIONIEANYEH TUIaH 3HAHUETO OOMKHOBEHO CE OMpEessi KaTo CUCTeMa OT
CHXKJCHUS C IPUHIINITHA U €IMHHA OpraHU3aIisl, OCHOBaHAa Ha 00EKTUBHH 3aKOHOMEPHOCTH.

B oGexTuBeH CMUCHII (T.€. KaTO pe3yaTaT OT ONpe/IeieH T03HABATEIIEH MTPOIIEC)
3HAHUETO C€ MPOTUBOMOCTABS Ha 320y KICHUETO.

B cyGekTrBeH CMUCHI 3HAHUETO MPECTABIIsABA MHCHHE, BSpa, YOSk aeHHE (10
pEeaTHU IPUYUHU) B UICTUHHOCTTA HAa HAOJFOICHUETO.

B CO3 3naHusTa NIPEACTABISABAT CHEKYNHOCH O MEbPOEHUS, NPeOCMABAUU
MHEHUemo, 6apama u yoexrcoeHusma Ha m. Hap. KOCHUMUBEH a2eHm.

Paznuuusa mexny nanau u 3nanus B CUUA:

e B crenenTa Ha 0OMIHOCT (M MOCTOSTHHOCT/U3MEHSIIEMOCT);

e [lo HaunHa Ha U3MOJI3BAHE;

e Hanuuue Ha xnacuduKamoHHO-iepapXUvHa CTPYKTypa HA 3HAHUATA (OCHOBaHA Ha
POIOBO-BHIOBH OTHOIIIEHUS OT THIT OOCKT — KJIac, KJIaC — CyTNepKJIIac, THIT — ITOATHIL,
CUTYyallusl — MOJACUTYAIHsI U T.H.).

Hsma psi3ka rpannna mexay nasHu v 3Hanust B CUN.

Apxumexmypa na CO3

OcHoBaBa ce Ha preMaHe (CHMBOJICH ITOAXO0/T) WA OTXBBPIISHE (KOHSKITHOHUCTKA
MOJIX0/T) Ha T. HAp. XUIOTE3a 3a MpeAcTaBsIHeTO Ha 3HaHusATa (knowledge representation
hypothesis).

[Tpu cuMBOIHMS TOAXON:



e 0Oaza ot 3Hanus (knowledge base)
e MammHa 3a u3BoJ (inference engine) wnu uHTepnpeTarop Ha 3HaHusATa (knowledge

interpreter)
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Apxutektypa Ha CO3 (CHMBOJIEH TTOIXO0.)
Tunose 3nanus B CO3:
e 3HaHW 32 00CKTUTE U (DaKTUTE B IpeIMETHATa 00JIacT 3HaHUS 32
(dakTonornyecku 3HaAHU); npeaMeTHaTa
® 3HAHUA 32 BPB3KUTE (PEIIALMHUTE) MEKITY OOEKTUTE U (DAKTHUTE; obmact

® METa3HaHUS.
BunoBe MeTa3HaHus: cTpaTernyecky 3HaHUs, MOAIbPIKALIM 3HAHUA U JI.
W3uckBanus KpM (hopManu3MuTe 3a MpecTaBsiHe U u3noi3Bane Ha 3HaHus (I113):
® sCHA CEMaHTHKA (3HAYCHHETO Ha MPABUIIHO IMOCTPOCHUTE U3pa3u aAa Obe noope
OIIpEAEIIEHO, T.€. BCEKH IIPAaBUIJIHO IIOCTPOEH U3pa3 1a MOXKE Jja CE HHTEPIIPETHPA
€IHO3HAYHO);
® KOPEKTHOCT Ha IIpaBMJIaTa 3a U3BOJ (MIpaBUJIaTa 3a U3BOJ Aa ObJAT TaKUBA, Y€ AKO SIBHO
3amaneHuTe 3HaHus B b3 ca BepHM, TO BCHUKM U3BJICUEHH OT TAX 3HAHUS CHIIO J1a ca
BEpHH);
® eCTECTBEHOCT Ha MPEACTaBAHETO (110 OTHOIIEHUE Ha TEPMUHOJIOTUATA U CTPYKTypaTa Ha
3HAHUATA 32 CHOTBETHATA MPEeIMETHA 00J1acT);
® MOAYJIHOCT Ha IPEACTABIHETO;
e edeKTUBHOCT (IO OTHOIICHHE HA M3UCKBAHMATA 32 TTAMET U BPEMe).
Ocnoenu munoee hopmanuzmu 3a INH3
CrpimecTByBat 1Ba OCHOBHH TuNa hopmanmmzmu 3a [113: popmanuzmu ot
JeKJIapaTUBEH TUII (JEKIapaTUBHU (GOPMATU3MU — Kak60?) 1 (OopMaIu3Mu OT MPOLEAYPEH
tun (mponenypHu Gpopmanmsmu — kak?). IIpu nexnapaTuBHATE POPMATHM3MHU OCHOBHATA
TEXECT MajJa BbpXY MPEJICTABSIHETO HA 3HAHUATA; MPU MPOLEAYPHUTE POPMATH3IMU
CBHIECTBEH € HAUMHBT Ha M3MOJI3BaHe Ha 3HaHMATA. [Ipy nexnapatuBHUTE POpPMATH3IMU
3HAHUATA Ce MPEJCTaBAT ABHO, B ACKJIapaTUBEH (popMart, a Ipu NpouesypHUTe GOpMaTU3MU
3HAHUATA C€ ChABPIKAT B MPOLIEAYPUTE HA HIKaKBa mporpama. [Ipouenypaure popmanuzmu



JaBaT BH3MOKHOCT 3a MO-ToJisiMa €()eKTUBHOCT MPH U3IMOJI3BAHETO HA 3HAHMSITA, HO MPH TIX
n3MeHeHusTa B b3 craBar mo-tpyiHo, OTKOJIKOTO MPH JEKIapaTUBHUTE.

IIH3 YPE3 I[IPOLE/TYPH

Oo6wia xapakmepucmuxka. TunuueH npouenypeH opmanussM. [pouenypure ca
00ocobenn kato popmanuzbMm 3a [113, 3amoTo Besika mporpama “HOCH” B ceO€ CH CBOHTE
3HaHMA (YacT OT 3HAHUATA HA CBOS aBTOP) U B TO3H CMHCHJI T€ Ca MPEJICTABCHH UPE3 Hes.

Hoen na npeocmaeanemo. Haii-uecto 3HaHUATA C€ NPEJCTABAT YPE3 CUCTEMU OT
MaJIK{ TI0 00eM TpOoIeAypH — I€MOHH, B KOUTO ca KOAMPAHU 3HAHUS 34 ONpeAcIICHU
XapaKTepHHU CUTYyallH U BCAKA OT KOMTO C€ aKTHBHPA CaMo MPHU HaCThIIBaHE Ha ChOTBETHATA
CUTyalus. 3a pa3jivKa OT CTaHJaPTHUTE MPOTPAMHH CHUCTEMHU, 32 KOUTO € XapaKTepHa
HepapxuyHa CTPYKTypa, 3a 0a3uTe OT MpoIeAypH (IEMOHH) € TUITHYHA XeTepapXuiHa
CTPYKTYypa.

Xapaxmephu oénacmu na npunoxcenue: Ipy yrpaBieHHe Ha pOOOTH, YIIpaBJIeHUE
Ha TPOIIECH, TPOTUYAIIY B peaHO BpeMe, U Ap. (B 00JIacTH, B KOUTO MpeobdaaaBar
ANTOPUTMHUYHH 3HAHUSA).

IIU3 YPE3 CPE/ICTBA HA MATEMATHYECKATA JIOI' KA

Oowa xapaxmepucmuka na IHU3 upe3 cpedocmeama na mamemamuueckama
J102UKa

MareMarruueckara JJOTMKa MOKE J1a C€ pa3riiexaa KaTo €IMH OT Hall-paHo
ch3nanaeHuTe hopmanusmu 3a [113, kolTo nMa sICHO u3pa3eH AeKIapaThuBeH XapakTep. Beska
Joruyecka cucreMa € opMalieH e3MK, ¢ TOMOIITA Ha KOMTO MOoraT J1a ce u3pas3siBaT
pa3IMYHU TBHPACHUS (3HAHUS) U Ja C€ U3BEXKIAT HOBH TBBPJICHUS C IOMOIITA Ha ChOTBETHU
nmpaBuiia 3a u3BoJ. [10-ToYHO, IpeaCTaBsIHETO HA 3HAHUS B TEPMUHUTE Ha JajieHa (hopMaiHa
JIOTUYECKa CHCTEMa Ce M3BBPINBA C IIOMOIITA Ha MPABUITHO IOCTPOSHU ()OPMYIIH B Ta3n
CUCTEMa, a U3MOJI3BAaHEeTO Ha 3HAHMSTA CE OCHIIECTBIBA MOCPEACTBOM BATHIHUTE 32
JIOTUYEcKaTa CUCTeMa MpaBuiia U METOAH 3a U3BO/I.

Haii-uecto n3non3Banata ¢popmaiHa Jjoruuecka cucrema 3a nenute Ha [IU3 e
MPEANKATHOTO CMSITaHE OT IIBPBU PE/I.

Xapakmephu ocobeHocmu Ha NPEOUKAMHOMO CMAMAHE OM NbPEU Ped Kamo
dopmanuzvm 3a IIU3:
® MOJIyPa3peuInMoCT
¢ MOHOTOHHOCT (HEBB3MOXKHOCT 3a paboTa chC 3HAHUS, BEPHHU IO MOApa3OupaHe)

Heknacudecku TOTuKH, KOUTO C€ M3MON3BAT Kato ¢opmanu3mu 3a [113:
HEMOHOTOHHH JIOTHKH, MOJJAJIHU JIOTHKH, Pa3MUTA JIOTHKA U JIp.

Oowa oyenka na nocuueckume cucmemu kamo cpeocmea 3a ITU3. B cuna ca
BCHYKH OOIIY MPEIUMCTBA M HEIOCTATHIN Ha JeKiIapaTuBHUTE popmanuizmu 3a [1N3. Haii-
CBHILIECTBEHU CTICU(PUIHU PETUMCTBA HA TIOTUIECKUTE CUCTEMU: SICHA CEMAaHTHUKA, TOJIsIMa
M3pa3uTeNHa CUa.



IIH3 YPE3 CUCTEMH OT ITPOAYKITHOHHH ITPABHJIA

Oowa xapakmepucmuka. JIeknapatuBeH B OCHOBaTa cu (popMaIn3bM ¢ €JIEMEHTH Ha
MPOIIElypPHOCT Ha MO-HUCKO HIUBO. HeroBa 0CHOBHA XapaKTepUCTHKA € JEKOMIIO3UPAHETO Ha
3HAHMUATA HA MAJIKW 9acTH (MMPaBUJia) OT TUIIA YCIOBUE — CJICJICTBHE (CUTYyaIUsl — ICUCTBHE).

Apxumexmypa na cucmemume, 0CHO6AHU HA NPABUIA:

e paboTHa mameT (KOHTEKCT)
e (0a3a oT mmpaBwWIIa
e UHTEpHIpeTaTop Ha MpaBHIIaTa

Pabomna namem. Chabpxa JaHHUTE 32 KOHKPETHO pelllaBaHaTa 3a7aya, KOUTO ca
YCTaHOBEHU (M3BECTHU) KbM TEKYIIHSI MOMEHT.

baza om npasuna. CobxpaHsBa 3HaHHSTA 32 MIPeIMETHATA 00JIACT, MPEJCTABEHH 0]
¢dbopmara Ha UMIUTMKALIUU OT BUJIA
(<ume Ha mpaBuio> <JsBa CTpaHa> <JsSICHAa CTpaHa>>)

Humepnpemamop na npasunama. lIporpamHa cucremMa, Y1€T0 OCHOBHO
MpeHa3HauYeHHEe € Ja MPUIIOKH OMMCAHUTE Ype3 MpaBuiiaTa 3HAaHUS BbPXY JaHHUTE 32
KOHKpETHAaTa 3ajaJa.

Crpareruu Ha paboTa Ha UHTEpIpETATOPa HA MPaBUIIATA!

e npas uz600 (forward chaining) wnu u3600, ynpasnsasarn om dannume (data-driven
inference). [Ipumep: OPSS;

e oobpamen uzs00 (backward chaining) unu u3600, ynpasnsasean om yeaume (goal-driven
inference). [Ipumep: IIpomor.

Oobuia ouenka na npagunama kamo gopmanusvm 3a ITH3

CretnpuyHN PEUMyIIECTBA:
® EeCTECTBEHOCT Ha MPEACTaBSHETO HAa EKCIIEPTHHU 3HAHUS;
® MOJYJHOCT Ha 0a3ara OT 3HAHUS,
® BB3MOXKHOCT 32 OOSICHEHHE Ha PE3yJITATUTE OT H3BOJIA.

Henocrarpum u mpobiiemu:

e mpoOieMH NP reHeprupaHe Ha ChAbPIKATEITHH OOSICHEHHUS Ha B3€TUTE PELICHHUS;
e HenoCTaThUHA M3pa3uTeNIHA CUJIA;
® TOTEHIMAJIHA HeeeKTHUBHOCT Ha paboTaTa Ha MHTEPIPETaTOpa Ha MPaBHUIIATA.
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