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JlabopaTopHas padota Ne3: U3yyeHue
cTpaTermu paspelleHns KOH(OIMKTOB B
NPOAYKLMUOHHbIX CUCTEMaX

LLenb paboThl

I/I3yL|eH|/|e Pa3IN4HbIX CTpaTerl/II7I pa3peleHuns KOHqDJ'II/IKTOB B MPOOYKUMNOHHBLIX CUCTEMaX.

OCHOBHbIE TeopeTuieckue noJyioXxxeHus

Mpun peannsauny NPSIMOro BbIBOAA B NPOAYKLMOHHbIX 6a3ax 3HaHWUA MallMHA OrMYECKUX BbIBOLOB
COMOCTaBASET IeBble YacTU (aHTeLeaeHThl) NpaBua ¢ 6@30M AaHHbLIX U MOMeLLaeT NpaBuna,
aHTeLeeHTbl KOTOPbIX Y0BNETBOPAIOTCS, B areHay (KOH(MIMKTHOE MHOXXECTBO). AreHaa
npenacTaBnseT coboi CNNCOK BCEX MPaBWJ, YCIOBUS KOTOPbLIX YAOBETBOPSIOTCS, HO KOTOPLIE ELLe He
66171 BbINOIHEHBI. AreHla paboTaeT aHaNorMYHO CTEKY - MPaBUIO, KOTOPOE A0SHKHO BbIThb
BbIMOJIHEHO MEPBbLIM SBASETCSH BEPXHUM NPaBWJIOM B areHae. Korga npaBuio CTaHOBUTCS aKTUBHbIM
(ycnoBus B €ro fIeBOM 4acTy YLOBAETBOPAOTCA), OHO NMOMELLAETCA B areHay B COOTBETCTBUM CO
cnenyowuMn npaBuiamu:

1. BHOBb aKTMBU3NPYyEMbIe MpaBuia NOMELLAIOTCA Hag BCEMM NpaBuaamm ¢ 6osee HU3KOM
3HAYMMOCTLIO (Salience) n Hxe Bcex Npasun ¢ 6onee BbICOKON 3HA4YMMOCThIO.

2. [ns onpeneneHns mecTa Cpeam npasua paBHON 3HAYUMOCTI NCMOb3YeTCS TeKyLlan
cTpaTeruns paspeLlleHns KoOHPAnKTa.

3. Ecnm B pe3synbTaTe nobasneHna unum yganeHns akta 0GHOBPEMEHHO aKTUBU3UPYIOTCS
HECKONbKO NpaBua K Warn 1 n 2 He No3BOASAKT BbIMNOJHATL YNOPSAOYEHNE, TO 3TW NpaBua
ynopsaaoynBatoTCa Mexay cobo Npon3BOSIbHO (HO HE C/1y4YanHo).

3Ha4YynMMOCTb NO3BOISET MOJIb30BATENO HAa3HaYaTb NPaBUIy MPUOPUTET, KOTOPLINA YYUTbLIBAETCSA NpU
ero Bbibope 13 areHbl. [epBbIM aKTUBM3NPYETCA MPABWJIO C HAaMBbICLLIEN 3HAYNMOCTbI0. 3HA4YMMOCTb
MOXXEeT NPUHUMaTb LeJsioe 3HavyeHue B anana3oHe oT -10000 go +10000. Mo ymony4aHMo 3Ha4MMOCTb
npasuna pasHa 0. [1ns ABHOro HasHa4YyeHUs NpaBuly 3HA4YMMOCTN UCNOb3YEeTCA ornepaTop:

(declare <rule- salience>)

3T0T orepaTop MOXeET nobaBnATbLCA B NneBylo HacCTb MpaBuyia N JOJ/IKEH pa3MeLllaTbCA Nnepen
nepBbIM YC/NOBHbLIM 3J71EMEHTOM, HanpuMmep:

(defrule test-1
(declare (salience 99))
(fire test-1)
=>
(printout t "Rule test-1 firing." crlf))

3HAYMMOCTN MOXXET Ha3Ha4YaTbCA 3HaYeHNe B OAMH U3 TPpexX MOMEHTOB: Npun onpeaneneHnn npasuna,
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Npy aKTUBM3aLUM NpaBusia 1 B KaXKAOM LMKIe BbINOJIHEHUS (NocsiefHMe ABa CiydYas COOTBETCTBYIOT
ANHaMUYeCKon 3Ha4nmMocTH). Mo yMONYaHMIO 3HaYeHne 3Ha4YMMOCTUN Ha3HavyaeTCs TOJIbKO npu
onpegeneHnn npasuna. Ang n3aMeHeHa Takoro NoBeLEeHNS MOXET UCMO0JIb30BaTbCA KOMaHaa set -
salience-evaluation. B CLIPS nooaepxnBaeTcs CeEMb CTPaTeErum pa3peLleHns KOHPANKTOB:
«Brnybb» (depth), «Bwunpb» (breadth), «<npoctoTbi» (simplicity), «cnoxxHocTu» (complexity),
lex, mea n cnyyarHoro Beibopa (random). Mo ymon4aHMIO MCNOSIb3yeTCa cTpaTerus Briybsb.
TekyLas cTpaTerus MoxeT BbITb yCTaHOBNIEHa KOMaHAoW set-strategy, npyu 3ToM areHza
nepeynopsafoynBaeTCa Ha OCHOBe HOBOW cTpaTerun. CUHTaKCUC KOMaHAbI:

(set-strategy <strategy>)

roe <strategy> ::= depth|breadth|simplicity|complexity|lex|mea|random. Mo
YMON4aHUIo ncnonb3yeTtcs ctpaTterns depth.

CtpaTterus «Braybb». BHOBb aKTVBMPYEMbIE MpaBuia MOMELLAIOTCA B areHAy Haj BCEMU
npaBuiaMn TaKoW e 3Ha4YMMocTun. Hanpumep, nycTb ¢akT f-1 akTueBupyeT npasuna rule-1 v rule-2, a
akT f-2 akTUBMpYeT npasuna rule-3 u rule-4. Torpa ecnu f-1 ycTaHaBnnBaeTcs paHblue, Yyem -2, To
rule-3 u rule-4 okaxxyTcs B areHfe Bbilwe npasun rule-1 n rule-2. OgHako Nono)eHne npasuna rule-1
OTHOCUTENbHO NMpaBuna rule-2 n npasuna rule-3 oTHocMTENbHO NpaBuna rule-4 6ynet
MPON3BObHbIM.

CTpaTterus «BUpb». BHOBb aKTMBUPYEMbIE MpaBuia NOMELLATCA HUXKe BCEX MPaBu C Takom xe
3Ha4YUMOCTbI0. Hanpumep, nycTb akT f-1 akTnBmpyeT npasuna rule-1 v rule-2, a gakT f-2
aKTuBmpyeT npasuna rule-3 u rule-4. Torpa, ecnm f-1 yctaHaBnnBaeTcsa paHblue, yem f-2, To rule-1 n
rule-2 okaXkyTcsa B areHzie Bbilwe npasun rule-3 u rule-4. OgHako, NonoXxeHne npasuna rule-1
OTHOCMTENbHO NpaBuna rule-2 n npasuna rule-3 oTHoCUTENBLHO Npaswuaa rule-4 6yaet
MPOU3BOJIbHbIM.

CrpaTterus «npoctoTbl». Cpean npasua 04MHAKOBON 3HAYMMOCTW, BHOBb aKTUBMpPYEMbIe NpaBuia
MoMeLLaloTCA HaZ BCEMM NMpaBuaaMm C paBHoM nam bonbluen cneundmryHocTbio (specificity).
CneumndunyHOCTb NpaBmnia ONpeaensieTca YUCA0M CPAaBHEHUN, KOTOPbIE A0/KHbI ObITh BbIMOHEHLI B
neBow YacTu nNpasuna. Kaxxgoe cpaBHeHME C KOHCTAHTOW WW nNpeaBapuTesibHO CBA3aHHOM
nepeMeHHoONn yBenn4mBaeT Cneun@ruyHoCcTb Ha eanHMLy. KaXkabin Bbi30B PYHKLUKN, CAENAHHbIA 13
NeBOWN 4YaCTU NpaBK/a B YC/IOBHOM 3/1IEMEHTE C NPeAMKATHbIM OrPaHNYEHMEM (), OrpaHUYEHNEM
BO3BpallaeMbIM 3Ha4eHneM (=) nam Y3-nposepkon (test) ysenmynsaeT cneunpuyHOCTb Ha
eanHuLy. byneBbl PYHKUMN «U», KUIN», KHE» HE YBENIMYMNBAIOT CNeUndUYHOCTb NpaBunia, Ho MX
apryMeHTbl yBENNYMBAIOT. Bbi30BbI (hYHKLMIA, BEINOHAEMbIE U3 (DYHKLUIA HE YBENYMBAIOT
cneungunyHoCcTb. Hanpumep, cneaytollee npasuo:

(defrule example
(item ?x ?y ?x)
(test (and (numberp ?x) (> ?x (+ 10 ?y)) (< ?x 100)))

= ..,.)

nmeeT cneundunyHoCTb 5 (cymTatoTcs onepaTtopbl (item ?x ?y ?x), ?X, numberp, >, <).

CtpaTterus «CnoXXHocTu». Cpean npaBuni 0AUHAKOBOW 3HA4YMMOCTW, BHOBb aKTMBMPYEMbIe NpaBuia
MOMELLAoTCs Hall BCEMU NPaBUiaMy C PABHON MU MeHbLUEN CNeLngpUYHOCTLH.

Crpaterus LEX. [1na onpegeneHns MeCTa npasuia B areHae cpean npasui 04MHaKoBon
3HaYMMOCTW B NEPBYIO 04epeab NCMONb3yeTCs HOBU3HaA 006pa3u 0B, akTUBU3NPYIOLWMX AaHHOE
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npasuno. Kaxxablin hakT 1 3K3EMMNIAP MOMEYAIOTCSH «BPEMEHHBLIM TErOM» /18 YKa3aHUS ero HOBM3HbI
MO OTHOLLEHWIO KO BCEM APYrM (haKTaM M 3K3eMMNAsApaM B cucteme. [1na onpeaeneHms
MeCTOMO0JI0)KEeHMA NpaBusa B areHae obpasubl (hakTbl UK 3K3EMMAAPLI), CBA3aHHbIE C aKTMBaLMEN
Ka)k4oro rnpasuia COPpTUPYIOTCA No yObbiBaHMIO HOBU3HLI. [TpaBnio ¢ 6onee no3gHUM 06pa3uom
NMoMeLLaeTcs Boille npasun ¢ bonee paHHUMYK obpa3suamn. YTobbl onpenennTb OTHOCUMTEbHBI
NopsOoK pa3MeLLeHns ABYX NPaBuJl, 0TCOPTUPOBAHHbIE BPEMEHHbIE Tern 3Tux 0bpa3Los,
aKTVBUPYIOLWMX 3TN NPaBunfia, CPaBHNBAKOTCS MOMAPHO HayYMHaA C CaMblX BONbLINX 3HAYEHW.
CpaBHeHMe NpofosHKaeTcsa 40 Tex rnop, noka He bynet obHapy>XeHo, 4TO BpPEMEHHOW Ter 04HON
aKTuBaLuy 60JiblLe COOTBETCTBYHIOLLENO BPEMEHHOIO Tera Apyron akTueaumu. Mpasuno ¢ 60abWLUM
3HaYeHNeM BPEMEHHOr0 Tera NoOMeLLaeTCa B areHay Bbille Apyroro npasuna.

Ecnu ogHo npasuno umeeT 6onblue 06pa3LoB, YeM Apyroe, a BCe CpaBHUBAEMblE BPEMEHHbIE Teru
WOEHTWNYHbI, TO NPaBMIo ¢ 6ONbLLIMM YNCIIOM BPEMEHHbIX TErOB NoMeLaeTcs Bolwe. Ecam aBa
npaBuJia UMEIOT PaBHY HOBU3HY, NpaBuo ¢ bosiee BbICOKON CNELNpUYHOCTHIO MOMeLLaeTCs Bblle
npaswuia c 6onee HU3KON CNeLNpUYHOCTLIO.

Crparterua MEA. [1ns onpeaeneHns MecTa NpaBuia B areHae Cpean NpaBua paBHOM 3HAYMMOCTU B
nepBylo o4yepenb UCMob3yeTCs BpeMeHHON Ter obpa3ua, CBA3aHHOMO C NEPBLIM YC/IOBMEM B
npasune. NMpasuio, y KOTOPOro BpeMeHHoW Ter nepeoro obpasua (yCN0BHOro aieMeHTa) bonblLue
BPEMEHHbIX TEFOB MepBbIX 06Pa3L0B APYrMx NpaBus, MOMELLAeTCsA B areHAay Bbile HuX. Ecan
BPEMEHHbIE Tern nepsbix 06pa3LI0B paBHbI, TO A5 ONpeaeneHns MecTa NpaBuia NCNOAb3yeTCs
cTpaTerusa LEX.

CtpaTterus cnyyaHoro Bbibopa (Random Strategy). Ka)xaon akTuBaLum ConocTaBnseTcs
cny4yanHoe Y1csIo0, KOTOpoe UCNoNb3yeTcs AN1A onpefesieHns ee MeCTOMNoJIOKEHUA B areHe cpeam
aKTMBaLW PaBHOW 3HAYMMOCTW. ITO CJly4allHOE YMNCII0 COXPaHAETCS, KOrga cTpaTerns usMeHseTcs,
Tak 4YTO Npu BO3BPATE K CAYHaNHOW CTpaTErum BOCCTaHABANMBAETCS TOT e NopsaLokK (cpean
aKTUBALWA, KOTOPbIE HAXOAWINCh B areHAae, Korfa ctpaterns bbiia n3aMmeHeHa).

NMocTaHOBKa 3ap4auu

WccnenoBaHue nNpoLecca BbINosHEHUS 3a4aHHOM0 Habopa NpaBu Ha 3aaHHOM MHOXXECTBE (haKTOoB
NPY Pa3fIMYHbIX CTPATErUAX Pa3peLLEHNS KOHMINKTOB.

MopAapoK BbiNOJIHEHUA paboThi

1. CchopMupoBaTh € NOMOLLLIO KOHCTPYKLMK deffacts ncxonHeln Habop M3 NATU NPOU3BOJSIbHbIX
takToB (0603HavYaembix Kak (a), (b), (c), (d) n (e)).

2. B coOTBETCTBMM C BapMaHTOM 3aaHna cpopmmupoBaTb Habop npasun, rae (n), (m), (p), (r),
(s) n (t) - HekoTOpbIE MPON3BOJILHO BbibpaHHbIe PaKTbl (B KBaApaTHbIX CKOBKax yKkasaHa
3Ha4YMMOCTb nNpasuna). CoxpaHUTb NOArOTOB/IEHHbIE KOHCTPYKLMK B (hanne lab3.CLP.

3. 3arpy3utb cpeay CLIPS . AkTuBM3npoBaTb OKHa «Facts Window» n «Agenda Window». C
nomoLLbio kKoMaHabl Load Constructs meHio File (unu «ropsyen» kombrnHaumm ~L) 3arpy3uTb
hakTbl U NpaBuna u3 ganna lab3.CLP.

4. BbIMONHUTbL HaYaNbHYK YCTAHOBKY KOMaHon (reset) («ropadas» kombuHauma - ~E).
3aMKCMpPOBaThb COCTOSAHME CNUCKA (DAKTOB 1 areHbl.

5. BbINonHWTL B NOLWArosoM pexume 06paboTky npasun («ropsyasa» KoMbuHaums - ~T),
(hukcrpys nocsie KaXx4oro Lara CoCTosiHMe areHbl U Cnucka (pakTos.
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6. MoBTOPUTL AENCTBUA M. 4 1 5 NpU pa3nnYHbIX CTpaTErnax paspeLleHnsa KOHMIMKTOB. Ons

N3MeHeHns cTpaTerni cnosib3oBaTb NYHKT Options MeHto Execution. 3adukcnposaTb U
00BbACHNTL NONTYYEHHbIE pe3ysibTaTbl.

BapuaHTbl 3agaHUN

N: BapuaHTa

Habop npaBun

(a)(b) => (m) [5000]

(@)(c) => (n) [6000]
1 (b)(c)(d) => (p) [5000]
(a)(d)(c) => (r) [6000]
(m)(n) => (s) [6000]
(n)(p)(r) => (t) [5000]
(a)(d)(e) => (m) [5000]
(c)(d) => (p) [5000]
7 (c)(b)(d) => (r)[6000]
(b)(a) => (n) [6000]
(p)(m) => (t) [6000]
(r)(p)(m) => (s) [5000]
(a@)(b)(c) => (r) [5000]
(e)(c)(d) => (p) [5000]
3 (@)(b) => (m) [5000]
(a)(e) => (n) [5000]
(m)(n)(r) => (s) [5000]
(m)(p) => (t) [6000]
(e)(d)(a) => (p) [8000]
(b)(d) => (m) [8000]
4 (a)(c) => (n) [8000]
(a)(d)(b) => (r) [8000]
(m)(p) => (t) [6000]
(@)(n)(r) => (s) [6000]
(a)(d)(e) => (p) [6000]
(b)(c) => (m) [7000]
5 (d)(a) => (n) [7000]
(e)(d)(c) => (r) [6000]
(b)(n) => (s) [7000]
(N)(p)(r) => (t) [7000]
(c)(d)(a) => (m) [4000]
(c)(e) => (p) [4000]
6 (c)(b)(d) => (r) [4000]
(b)(a) => (n) [4000]
(p)(c) => (t) [6000]
(a)(p)(m) => (t) [5000]
(b)(c)(d) => (r) [3000]
(@)(b) => (m) [3000]
7 (e)(c)(d) => (p) [3000]
(a)(e) => (n) [3000]
(m)(e)(r) => (t) [5000]

(m)(b) => (s) [5000]
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Ne BapuaHTa

Habop npasun

(a@)(b)(c) => (r) [2000]
(e)(c)(d) => (p) [2000]
(@)(d) => (m) [3000]
e) => (n) [3000]
)(r) => (t) [4000]
(m)(d) => (s) [5000]

Copep>xaHue oT4YéETa
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Llenb paboThl.
KpaTKoe n3/10)KeHne 0CHOBHbIX TEOPETUYECKNX MOHATUNA.

MocTaHOBKa 3a4a4M C KpaTKUM OMMCaHNEM NMOPSAKa BbIMOJHEHMSA paboThbl.

Mowarosas obpaboTka npaBu, opopMaeHHas B Buae Tabamubl 415 Ka)Kgon cTpaTeruu, ¢
KpaTKMMM BbIBOAAMMW MO KaXKA0W U3 HUX.

Obwun BbIBOA MO NpoaenaHHon paboTe.

Kog nporpamMmei.
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