Jlekuin 16.
CLIPS.

[Mpuknag cTBOpEeHHSA
eKCrnepTHOoI cUucTeMu
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PA3PABOTKA ITIPOTOTHUIIA 3KCIIEPTHOM CUCTEMBI AUTO

PaccmoTpuM npumep Co3j@aHus JUarHOCTUUeCKOW IKCIIePTHOM CUCTeMBI,
KOTOpasi MI03BOJIsieT YCTaHOBUTD TIPUUKHY HEMCIIPABHOCTH aBTOMOOWU/IS 1
BbIZJaTh COOTBETCTBYIOIYI0 PEKOMEH/IALUIO.



Pa3paboTKy /1t000¥ SKCIIepTHOM CUCTeMbI C/ie[lyeT HaUMHATh C BBISIB/IEHUS
OCHOBHBIX CYLIIHOCTeH, UMeIOIUX 3HaueHue TMPU pellleHUd KOHKPeTHOM
33/lauM U 3aKOHOB, CKOPee BCero IMIMMPUUeCKUX, JeHCTBYIOIIUX Ha/l
3TUMMU CYL[HOCTSIMHU.



B pe3yJibTaTe pa6OTbI C 3KCIIEpTOM ObLTH YCTaHOBJIEHBI C/IeAYHOIIeE
SMITUPpHUYECKHE TIPpABUJIA:

1. IBuraresib 0OBIUHO HaXOJUTCS B OJHOM U3 3 COCTOSIHUM: OH MOXKET
paboTatb HOpManabHO, paboTaTh HEY/[OBIETBOPUTETHHO WA He
3aBO/IUTHCHL.

2. Ecm iBurartens paboTaeT HOpManabHO, TO 3TO O3HAYAeT, YTO OH
HOPMaJIbHO BPAILlAeTCsl, CUCTeMa 3a)KUTaHUs U aKKYMYJIITOP HaXOAATCS B
HOpMe ¥ HUKAKOTO0 peMOHTa He TpebyeTcsl.

3. Eciu BuraTensb 3amyckaeTcs, HoO paboTaeT HEeHOPMabHO, TO 3TO
TOBOPHUT, T10 KpaiHeu Mepe, 0 TOM, YTO aKKYMYJIITOP B TIOPSIAKE.



4. Ecnu ABUT'ATEJIb HE 3aITyCKdeTCsA, TO HY>KHO Y3HATh, ITbITAETCH JIM OH
BpaliaTbCH. Ecmmn ABUT'ATEJ/Ib BpAllldeTCA, HO ITPDXU 2TOM He 3aBOAUTCH, TO
3TO MOXXeT IT'OBOPUTHL O HAJIMUYNHN TJI0XOM HNCKPBI B CUCTEME 3d’KHUT'dHHS.
Ecmm ABUT'ATe/Ib Od’Ke He IbITaeTCA 3dBOAUTLCS, TO 3TO TOBOPUT O TOM, UTO
HNCKPBI HET B ITPUHIIAIIE.



5. Em gBuraTens He 3aBOAUTCS, HO BpalllaeTcsl, HY>KHO [TPOBEPUTH
Ha/Muve TOoruvBa. Eciv TornvBa HeT — TO, CKOpeu BCero, /i peMOHTa
MallIMHbI HY>KHO MPOCTO 3arpaBUTHCS.



6. Ecyii iBurartenb He 3aBOJUTCS, HY>KHO TaK>Ke ITPOBEPHUTh, 3apsKeH JIn
aKKyMYJISITOP, eCJTU HeT, TO er0 CJIeAlyeT 3apsuTh.



7. Ecm ABUT'ATeJIb HE 3aBOAUTCA U CyILIEeCTBYET BEPOATHOCTD TIJIOXOM
HNCKPBI B CUCTEME 3dKWUT'dHUSA, TO HEO6X0,Z[I/IMO IMPpOBEPUTL KOHTAKTHEI.
KoHTakThI MOT'YyT OBITH B OOHOM U3 TpeX COCTOSIHUM — YUHUCThIEe, OIld/IeHHbIe
U I'DsA3HBIE, B C/IyUde OIld/IEHHBIX KOHTAKTOB HUX HGOGXO,E[I/IMO 3dMEHUTH, B
C/Iydae eC/IM KOHTAaKThI I'PA3HBIE, KX NOCTATOYHO IMPOCTO MOUYKUCTHUTD.



8. Eciiu gBUraresib He 3aBOJUTCS, UCKPbI HET U aKKYMYJIITOD 3apsDKeH,
TO HY>KHO MMPOBEPUTH KaTYyIIKy 3a’KUTaHUS Ha 3JIEKTPUUYECKYIO
MPOBOJAUMOCTb. B cityuae, ecyiv TOK He MPOXOJUT Yepe3 KaTyLIKY, TO ee
Heo6X0/IMMOo 3aMeHUTh. EC/u KaTyIliKa 3a)KUraHusi B TIOpsi/IKe, 3HaUUT
Heo0XO0JMMO 3aMeHUTh paclipe/ie/uTe/IbHbIe POBO/A.



9. Ecnu aBuraresib 3aryCcKaeTcsi, HO TIPU 3TOM BefieT cebsi MHEPTHO, He
Cpa3y pearupyet Ha Mofauy TOI/IMBa, TO He0OX0AUMO TTPOUYUCTUTh
TOTJTUBHYIO CUCTEMY.
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10. Ecnu aBuraTesib 3aryCKaeTcsi, HO MPOUCXO/AT Tiepebou C
3a)KUTaHUeM, TO 3TO TOBOPUT O HA/IMUMU TIJIOXOU UCKPHI B CUCTEME
3@)KUTaHWsA, /1 yCTPaHeHHs JaHHOW HeHUCITPaBHOCTH HEOOXOAMMO
OTpery/MpoBaTh 3a30Pbl MeXKy KOHTaKTaMH.
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11. Ecmm ABUT'aTe/Ib 3alTyCKdeTCAd U CTYUUT, TO HEO6XO,[[I/IMO
OTPEry/iMpoOBaTh 3a>KUT'dHUE.
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12. Ecnu iBUrarenb 3arycKaeTcsi, HO He pa3BrMBaeT HOpMaJibHOM
MOII[HOCTH, TO 3TO MO>KET TOBOPUThL 00 OITajieHHBIX W/IH 3aTrPsi3HEHHBIX
KOHTAaKTax (CM. mpaBu/o 7).
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13. Bo3MOXHBI CMTYyaLMH, KOT/Zia COCTOSTHUE JIBUTaTeIsl Hejlb3s OIMCaTh
NpYBe/IeHHbIMU BbIllle JAaKTOPaMHU U MallllHe MOXKeT NoTpeboBaThcsi bosee
JleTa/llbHbIM aHa/IN3 COCTOSTHUS.
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W3 nprBe1eHHBIX Bbillle MPABU/I MOXKHO BbIJIe/IUTh C/IeJYyIOII1e CYL[HOCTH,
MMelolle 3HaueHre TMPU pellieHrH 3a/laui.

—Bo-niepBbIX, /1151 pellieHus 3alaui SKCTIePTHOUM crcTeMe HeoOX0AUMO
3HaTb, B KAKOM COCTOSIHUW HaXO/IUTCS MalllMHa, AMAarHOCTHUKA KOTOPOM
TIPOU3BOUTCS. DKCIIEePT BbI/IeTNI TPY BO3MOKHBIX COCTOSIHUS:
HOpMasibHasi paboTa ABUraTesisi, [BUraresib paboraet
Hey/J0B/IeTBOPUTE/ILHO, He 3aBOJUTCS (CM. TIpaBU/o 1).
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—~Bo0-BTOpBIX, GO/BITMHCTBO TIPHUBEI€HHbBIX TIPABKU/I, [TOMHUMO COCTOSTHHSI
JIBUTaATe/Is B 11€JI0M, UCITO/Ib3YIOT TIOHSATHE COCTOSIHUS BPALL[eHHSI
npuraTesisi. CoriacHO 3TUM TIpaBU/IaM JIBUTaTe/Tb MOXKET HaXOAWUThCS B
OJJHOM M3 JIBYX COCTOSIHHI, KOTOpBbIE OTPe/e/IIOTCS B 3aBUCUMOCTH OT
TOT0, CIIOCOOeH OH BpaljaThcs (paboTaTh) WK HET.
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—B-TpeTbuXx, B HEKOTOPBIX MpaBu/ax (Ccm. npasuia 4, 7, 8, 10)
VICTIO/Tb3YeTCS MOHSITUE COCTOSTHUSL CUCTEMBI 3aKuranus. Cucre-
Ma 3a)KMTaHusl MOKeT ObITh B OZJHOM U3 TPeX COCTOSTHWI: HOpMaJTbHOe
COCTOsIHUe, Hepery/sipHasi paboTa 1 Hepabouee COCTOsIHUE.
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—B-ueTBepThIX, B MpaBWIax 6 U 8 UCOJIb3YyeTCs MOHSITHE COCTOSIHUS
aKKyMyJSTOpa. AKKyMYJISITOP MOKeT ObITh B OZHOM U3
ZIBYX COCTOSIHUM: 3apSDKEHHBIM U pa3psUKeHHBIM.
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TakuM 00pa3oM, MO>KHO BBIJIe/TUTH Ceyole (pakThl, OMHCHIBAIOIIHEe
COCTOSIHMEe aBTOMOOU/ISI U €T0 Y3/I0B:
['pymina ¢akToB, ONKChIBaKOLasi COCTOSIHKE MallWHBbI:
working-state engine normal — HopmasbHast pabora;
working-state engine unsatisfactory
— Hey/IOB/IeTBOpUTe/IbHasi paboTa;
working-state engine does-not-start.
— He 3aBOJUTCS
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['pynmna ¢akToB, onuChIBaloOIasi COCTOSIHHE JABUTATe IS
rotation-state engine rotates — ABUraTe/ib BpalllaeTcs;
rotation-state engines does-not-rotate

— JiBUraTe/ib He BpaljaeTcs.
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['pynma ¢akToB, ONKCHIBAKOLAs COCTOSIHAE CUCTEMbI 3a)KUTaHUSI:
spark-state engine normal — 3@)KUTaHUe B TIOPSIZIKE;
spark-state engine irregular-spark

— UCKpA He peryJisipHa;
spark-state engine does-not-spark— UCKpBbI HeT.

-21 -



['pynmna ¢akToB, ONUChIBaIOIAsi COCTOSIHHE CUCTeMBbI TUTAHUS:
charge-state battery charged — akkymy/iSITOp 3apsbKeH;

charge-state battery dead = — akKKyMyJIITOp pa3psiKeH.

OO6paTuTe BHUMaHUe, UTO (haKThl, BXO/SIIME B OAHY TPYIITY (Cofep Kat
OJJMHAKOBOE TepBOe 10Jie), SBJISIOTCS B3aUMOWCK/TIOUAIOIIUMU, T.€.
Ha/Muye B CUCTeMe Cpa3y ABYX (DakKTOB U3 O/IHOM TPYyMIIbl TUIIIEHO
CMBIC/IA.
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W3 mocTaHOBKM 3a/iaud CIeIyeT, UTO Hallla SKCIIepTHast CUCTeMa JIOJDKHA
TIPeI0CTaB/ISATh T10/Ib30BATEII0 PEKOMEH IaliH, TT03BOJISIONHe YCTPAaHUTD
HaliIeHHY!0 HeMCIPaBHOCTb. VI3 MpUBeIeHHbIX BhIIIIe TTPABUII MOYKHO
BBI/IE/TUThH CJIe/IyIOIHe peKOMeHAAlIM:

n00aBUTh TOTIIMBO (TIPaBUJIO 5);

3apsIUTh aKKyMYyJiaTop (TipaBujio 6);

3aMEeHUTb WIW MOYUCTUTh KOHTAKThI (TTpaBU/Io 7 Wi 12);
3aMEeHUTb KaTYIIIKy 3a)KUTaHWs WK paciipe/ie/iTe/bHble TIPOBO/IA
(npaBuno 8);

MPOUKCTUTH TOTUIUBHYIO CUCTeMY (TpaBuso 9);

OTpery/JUpoBaTh 3a30pbl MeXKy KOHTakTaMu (ripaBusio 10);
OTpery/upoBaTh 3akuraHue (rpasu/o 11).
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Heo06xo0auM0 TIOMHUTD TakKe O
JBYX KpalHUX C/TydasiX: PeMOHT He TpebyeTcs B PUHI[UIIE; SKCTIepTHast
CUCTeMa He CMOrJia TTIOCTaBUTh AUArHO3.
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Takum oOpa3oM, TIo/TyuaTcs CyieAyrolire peKOMeH/al|u:
— repair "Add gas";
— repair "Charge the battery";
— repair "Replace the points";
— repair "Clean the points";
— repair "Replace the ignition coil";
— repair "Repair the distributor lead wire";
— repair "Clean the fuel line";
— repair "Point gap adjustment";
— repair "Timing adjustment";
— repair "No repair needed";
— repair "Take your car to a mechanic".
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Ob6paTuTe Tak)ke BHUMaHHe, UYTO OJJHU U Te yKe peKOMeHAALIUA MOTYT
BBIBOJUTHCA KaK IPaBU/IOM 7, TaK U nipaBuioM 12. OHaKO COCTOsAHME
MaIlIWHbI IPU ITOH TMOJIOMKe OT/nvaeTcs. [yt Toro, uToObl UMeTh
BO3MO>KHOCTh 00pabaThiBaTh 3Ty CUTYALMIO C TIOMOIIbIO OJJHOTO TIPaBU/IA
CLIPS, BBezieM elrie /iBa AOMOJHUATEIBbHBIX (haKTa:

symptom engine low-output — HU3Kast MOILL[HOCTb;

symptom engine not-low-output HopmasibHasi MOIIJHOCTb.
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Kak yromuHasoch Bblillle, /i pab0ThI Halllell CUCTeMbl MOYKHO 3aCTaBUTh
T10/Tb30BaTe/Isi BDyUHYIO BBOAUTD (DaKThl, OMHCHIBAIOIIINE TIPOSIB/IEHHE
BO3HUKIIIeN HerucrnpaBHOCTU. OZJHAKO TaKOM MeTO/] UMeeT Psifi Cepbe3HbIX
HeIOCTaTKOB: TI0/Th30BaTe/Ib MOXKET 3a0bITh 0 KaKUX-HUOY /b
CYIIIeCTBeHHBIX JIeTa/IsIX WK, HA000pOT, YKa3aTh CJIUIIIKOM MHOTO
HWHGbOPMAI[HH, UTO MOXKET TIOMelllaTh HOPMa/IbHOM paboTe crcteMbl. Kpome
TOT0, (haKThI, OMHUCHIBAOIIIME TIPOSIB/IEHHE HEUCITPABHOCTH, I0J/DKHBI IMETh
CTpPOTO omnpe/ie/ieHHbIN (popMaT, ¥ CCTeMa He CMOXKeT uxX obpaboTtath B
c/lydae OITMOKY CO CTOPOHBI T0JTb30BaTe/Isl.
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B Harleii 5KCIiepTHOM CcHCTeMe MbI peaii3yeM TpaBuia AUarHOCTHKY,
KOTOpBbIe B 3aBUCUMOCTH OT TOM WA WHOU CUTyaluy OyJyT 3a/jaBaTh
T10JTb30BaTeTI0 He0OX0AMMbIe BOTIPOCHI U TI0/TyYaTh OTBET B CTPOTO
3agaHHoM dhopMme. [lambHeIas AUarHocTuka 0y1eT IpOM3BOAUTLCS C
yUeTOM IpebIAYIIINX OTBETOB Ha BOIIPOCHI, 3a/laHHBIE T10/Ib30BaTe/ 0. OTH
oTBeThI OyIyT GOPMHUPOBATH OIMMCAaHHE TEKYII[eH CUTYaI[UH C TIOMOII[bI0
(aKTOB, MPHUBE/IEHHBIX BHIIIIE.

Ilns peanu3aiiyu 1MoZioOHOM apXUTEKTYphl Oy1eT He0o6X0AUMO
peasi3oBaTh (GYHKI[MIO, 3a/IaF0IIYIO0 I10/Th30BaTe/ 0 TIPOU3BOJIb-
HBIM BOTIPOC U TO/TyYarOIyt0 OTBeT U3 33/JaHHOr0 Habopa KOPPeKTHBIX
oTBeTOB. [lasiee rpuBe/ieHa 0/lHa M3 BO3MOXKHBIX peasr3alyii
TakoW (QYHKLIUU.

- 28 -



(deffunction ask-question (?question $?allowed-values)
(printout t ?question)
(bind ?answer (read))
(if (lexemep ?answer)
then (bind ?answer (lowcase ?answer)))
(while (not (member ?answer ?allowed-values)) do
(printout t ?question)
(bind ?answer (read))
(if (lexemep ?answer)
then (bind ?answer (lowcase ?answer))))
?answer)
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@DyHKIMSI TPUHUMAET /iBa apryMeHTa: MPOCTY0 MepeMeHHYI0 question,
KOTOpasi COZIEP>KUT TeKCT BOIIPOCa, M COCTaBHYIO repeMeHHyto allowed-
values c Habopom fonycTUMBIX 0TBeTOB. Cpa3sy Ioc/ie CBOero Bbi30Ba
(GyHKLYS BBIBOJUT Ha 3KPaH COOTBETCTBYIOIWI BOMPOC U UUTAeT OTBET
T0JIb30BaTesIs B epeMeHHY0 answer. Ec/ii nepeMeHHast answer COZepKUT
TEKCT, TO OHa OyJieT MPUHY/JUTE/ILHO MpHBe/ieHa K MPOMMCHOMY andaBHUTy.
[Tocne 3TOoro dhyHKIMs TTPOBEPSIET, SIB/SIETCS JIA TT0/TyYeHHbI OTBET OTHUM
13 3a/laHHBIX KOPPEKTHBIX 0TBeTOB. Ec/ii HeT, TO Mpoijecc MOBTOPUTCS /I0
T0J/TyYeHUs] KOPDPEKTHOT'O OTBeTa, MHaue (PYHKI[HsI BEpHET OTBET,
BBe/IeHHbI! T10/Ib30BaTeseM.
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BygeT Tak>xe oueHb 110J1e3HO OTpeJenuTh (DYHKI[MIO, 3a/at0llyI0
T10J/Ib30BaTeJ/IF0 BOTIPOC U JOMYCKArOI[y0 OTBET B BU/IE [1a/HET,
TaK Kak 3TO OJMH U3 CaMbIX PaCIpOCTPaHEHHBIX THUIIOB BOIIPOCOB.
(deffunction yes-or-no-p (?question)
(bind ?response (ask-question ?question yes no y n))
(if (or (eq ?response yes) (eq ?response y))
then TRUE
else FALSE))
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@DyHKIUS yes-0r-no-p Bbi3biBaeT PyHKIMIO ask-question ¢ MOCTOSIHHBIM
HaboOpOM ZIOTTyCTUMBIX OTBETOB: yes, no, y U n. B ciyuae, eciiu
M0JIb30BaTesb BBeJ OTBET yes WK Yy, QyHKLMS BO3BpalllaeT 3HaUeHue
TRUE, unaue FALSE. O6paTuTe BHUMaHUe, UTO MTOCKOIbKY (DyHKLIUS
yes-0r-no-p Ucrosb3yeT QPyHKIUI0 ask-question, To oHa Jj0/KHA OBITH
orpejiesieHa rocje Hee.

[lns yripolleHyst peanu3aly Hallel SKCIepTHOW CUCTeMbI BBeJleM
C/leflyrolee OrpaHUYeHre: 3a OJIMH 3allyCK CUCTeMa MOJKeT TIpe/loCTaBUTh
T0JIb30BaTEJII0 OJHY PeKOMeH/IallMI0 M0 MCIIPaB/IeHUI0 HEMCIIPaBHOCTH. B
C/lyuae, eC/ii B MallliHe HEeCKOJIbKO TOJTbKO HEUCIIPABHOCTEM, TO CUCTEMY
HY’>KHO Oy/IeT moc/ieloBaTe/IbHO BbI3bIBATb HECKOJIBKO pa3, yassis
oOHapy>KeHHYI0 Ha KaXX/IoOM HOBOM Il1are HEUCIIpaBHOCTh. Takum obpasowm,
OJJHUM 13 00pa3IioB BCeX AMArHOCTUUeCKUX MpaBwiI OyaeT (not (repair ?)),
rapaHTUPYIOLIUM, UTO JUarHo3 elje He MOCTaBJIeH.
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[TepBbIM peanu3yeM IpaBUJIO, OTpeestolee 00iijee COCTOSTHe

aBuraresist (CM. rpaBuio 1).
(defrule determine-engine-state ""
(not (working-state engine ?))
(not (repair ?))
=>
(if (yes-or-no-p "Does the engine start (yes/no)? ")
then
(if (yes-or-no-p "Does the engine run normally
(yes/no)? ")
then (assert (working-state engine normal))
else (assert (working-state engine unsatisfactory)))
else
(assert (working-state engine does-not-start))))
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YcnoBHbil 31eMeHT (not (working-state engine ?)) rapaHTUpPYeT, UTO
o0I1iee COCTOsTHUE IBUTaTeIS elrle He onpeziesieHo. Ecim 3To Tak, To
I10JIb30BATeJII0 3ajat0TCsI COOTBETCTBYHOLME BOIIPOCHI U B CUCTEMY
nobassisieTcs PakT, OMMCHIBAOLIUM TeKylljee 001ijee COCTOsTHUE JABUTaTe/Isl.
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Tenepp peanv3yeM NpaBuUio, OTpeeistolee, MbITaeTCs JIk ABUAraTe b
BpalLaThCA B C/Iyuyae, eC/ii OH He 3aBOJUTCS.
(defrule determine-rotation-state ""
(working-state engine does-not-start)
(not (rotation-state engine ?))
(not (repair ?))
=>
(if (yes-or-no-p "Does the engine rotate (yes/no)? ")
then
(assert (rotation-state engine rotates))
(assert (spark-state engine irregular-spark))
else
(assert (rotation-state engine does-not-rotate))
(assert (spark-state engine does-not-spark))))
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OTO TIPAaBUJIO BBITIO/IHSETCS B C/Tydae, ecyid o0Irjee COCTOsIHYE ABUTATEIS
orpe/iesieHO Y U3BECTHO, UTO OH He 3aBOAUTCS. KpoMe TOro, yC/TOBHBIM
s7ieMeHT (not (rotation-state engine ?)) rapaHTUPYET, UTO 3TO NPABUJIO ellle
He BbI3bIBa/I0Ch. B 3aBUCUMOCTH OT TOTO WM UHOT'O OTBeTa MOJIb30BaTe/Ist
TIpaBU/IO [06aB/IIeT COOTBETCTBYIONHI HA00p (hakTOB (CM. TIpaBMIIO 4).

[anee peanusyem J0OBOJILHO MPOCTHIE TIpaBusia S5 U 6. BbInosiHsAeMble
HMHU JIeHiCTBUS BbI IT0MiMeTe 6e3 JOTTOTHUTeTbHBIX KOMMEHTapHeB.

- 36 -



(defrule determine-gas-level ""
(working-state engine does-not-start)
(rotation-state engine rotates)

(not (repair ?))
=>
(if (not (yes-or-no-p "Does the tank have any gas in it
(yes/no)? "))
then
(assert (repair "Add gas."))))
(defrule determine-battery-state ""
(rotation-state engine does-not-rotate)
(not (charge-state battery ?))
(not (repair ?))

=>

(if (yes-or-no-p "Is the battery charged (yes/no)? ")
then

(assert (charge-state battery charged))

else

(assert (repair "Charge the battery."))
(assert (charge-state battery dead))))
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OOparuTe BHMMaHHe, uTO IMpaBu/Io determine-battery-state, ToMHUMO
orpe/ie/ieHHsI BO3MOKHOUM HEeHCTIPABHOCTH, TaK)Ke TIPUMEHSIeTCS /ISt
nobaBiieHus B CUCTeMy (paKTa, OMKCHIBAIOLLETO TeKYyIllee COCTOSIHUE
aKKyMYJIITOpa, KOTOPbIH MOKET ObITh UCIT0/Ib30BaH APYTUMU TTPABUIaMHU.

[Tpu peanu3aiyy TipaBuia 7 Heo6xouMo 00paTUTh BHUMaHMe Ha To,
YTO pPeKOMeH/IaluK, MpeJj0CTaB/isieMble 3TUM TIPaBUIOM, TTOAXOAST /ISt
JBYX B KOpHe OT/IMYAIOI[UXCsl CUTyalvid. Bo-TiepBhIX, B Clyvae, eciiv
JBUTaTe/b He 3aBOJIUTCS U CYITIeCTBYeT BepOSITHOCTh TJIOXOM MCKPHI B
cucTeme 3a)kuraHus (rmpaBuio 7). Bo-BTOpbIX, B C/Iyuae, eC/Iu JIBUraTe b
3aMyCKaeTCsl, HO He pa3BHMBaeT HOpMaJ/IbHOW MOIIHOCTH (TipaBusio 12).
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HOBTOMy BBITIO/IHUM ped/IN3aljUi0 3THUX ITPABWJI TdK, KdK IIpeACTdB/I€HO

HIDKe.
(defrule determine-low-output ""
(working-state engine unsatisfactory)
(not (symptom engine low-output | not-low-output))
(not (repair ?))
=>
(if (yes-or-no-p "Is the output of the engine low
(yes/no)? ")
then
(assert (symptom engine low-output))
else
(assert (symptom engine not-low-output))))
(defrule determine-point-surface-state ""
(or (and (working-state engine does-not-start)
(spark-state engine irregular-spark))
(symptom engine low-output))
(not (repair ?))
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=>
(bind ?response
(ask-question "What is the surface state of the
points (normal/burned/contaminated)? "
normal burned contaminated))
(if (eq ?response burned)
then
(assert (repair "Replace the points."))
else (if (eq ?response contaminated)
then (assert (repair "Clean the points.")))))
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[TpaBusio determine-low-output onpesesisier, UMeeT I MECTO HU3Kasi
MOILIHOCTb ABUTaTe/isi uiu HeT. [IpaBusio determine-point-surface-state
a/IeKBaTHO pearupyeT Ha yCJIOBUS, 3aflaHHbIe B MpaBuiax 7 u 12. ObpaTture
BHUMaHUe Ha HUCII0/b30BaHKe yC/IOBHBIX 3/IEMEHTOB Or U end, KOTophbie
o0ecrieurBalOT OIMHAKOBOE TIOBe/[eHHe TpaBr/a B IBYX aOCOFOTHO
pa3HbIX cuTyairusx. Kpome toro, npaBuio determine-point-surface-state
OT/IMYAETCS OT MPUBEJIEHHBIX paHee TeM, UTO HerocpeCTBEHHO
WCII0b3yeT (PYHKIMIO ask-question BMeCTO yes-0r-no-p, Tak Kak B JJaHHbIN
MOMEHT I10/Tb30BaTe/Tk0 3a/laeTcsl BOMPOC, MO/ipa3yMeBatoIui TPU
BapyaHTa OTBeTa.
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Peanu3aijyst 0CTaBUIMXCS AUAarHOCTAUECKUX MpaBuJl (8 — 11) Takxke He
JIO/DKHA BbI3BaTh y BaC 3aTPY/JHEHUM.
(defrule determine-conductivity-test ""
(working-state engine does-not-start)
(spark-state engine does-not-spark)
(charge-state battery charged)
(not (repair ?))
=>
(if (yes-or-no-p "Is the conductivity test for the
ignition coil positive (yes/no)? ")
then
(assert (repair "Repair the distributor lead wire."))
else
(assert (repair "Replace the ignition coil."))))
(defrule determine-sluggishness ""
(working-state engine unsatisfactory)
(not (repair ?))
=>
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(if (yes-or-no-p "Is the engine sluggish (yes/no)? ")
then (assert (repair "Clean the fuel line."))))
(defrule determine-misfiring ""
(working-state engine unsatisfactory)
(not (repair ?))
=>
(if (yes-or-no-p "Does the engine misfire (yes/no)? ")
then
(assert (repair "Point gap adjustment."))
(assert (spark-state engine irregular-spark))))
(defrule determine-knocking ""
(working-state engine unsatisfactory)
(not (repair ?))
=>
(if (yes-or-no-p "Does the engine knock (yes/no)? ")
then
(assert (repair "Timing adjustment."))))
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BHuMaTe/IbHO B3T/ISIHYB Ha CIIMCOK TMPAaBUJI, Mbl YBUIUM, UTO HEKOTODbIE
ripaBuna (2, 3 1 13) ocTanuch 10 CUX MOP Hepeann3o-
BaHHBIMM.

Peanu3anus ripaBuia 13 OyeT ciefytolasi.
(defrule no-repairs ""
(declare (salience -10))
(not (repair ?))
=>
(assert (repair "Take your car to a mechanic.")))
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OOparyrTe BHUMaHHe Ha UCIT0/Ib30BaHKe TPHOPHTETA TIPH OIpe/ie/IeHUN
3TOro rpaBu/a. Bce npaBu/ia, MpuBeieHHbIE B IPeAbIAYILEM pa3ere,
onpezensiiiCch C IPUOPUTETOM, [0 YMOJIYAHUIO PaBHBIM HY/JIIO.
Ncmnonb30BaHue 151 paBuUsia NO-repairs pruopuTeTa, paBHOro —10,
rapaHTHpyeT, UTO TIPaBUIO He OyZieT BBITIOJIHEHO, TIOKA B T/IaHe PelieHuUs
3a/lauy HaXOAUTCS, TI0 KpaiHel Mepe, OJJHO U3 JUarHOCTUYECKUX MPaBUI.
Ecv Bce akTMBUPOBaHHbIE JUAarHOCTAYECKHEe MPaBUia OTPOLLEeHbl U HU
O/THO U3 HUX He CMOIJIO TI0/100paTh MOAXOASIIYI0 peKOMeH/[al[|i0 110
YCTPaHEeHHWI0 HeUCIPAaBHOCTH, TO CUCTeMa 3allyCTUT JaHHOEe TIPaBuIIo,
pPeKOMeH/IyIoIIlee TT0/Ib30BaTe 0 00paTUTHCS K MEXaHUKY.
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Peanusanuis npasui 2 u 3 puBeieHa HUXKe.
(defrule normal-engine-state-conclusions ""
(declare (salience 10))
(working-state engine normal)
=>
(assert (repair "No repair needed."))
(assert (spark-state engine normal))
(assert (charge-state battery charged))
(assert (rotation-state engine rotates)))
(defrule unsatisfactory-engine-state-conclusions ""
(declare (salience 10))
(working-state engine unsatisfactory)
=>
(assert (charge-state battery charged))
(assert (rotation-state engine rotates)))
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B 3Tux mipaBuiax, Ha060pPOT, UCTIO/b3YyeTCsi O0siee BHICOKHI IIPUOPHUTET,
YTO TapaHTUPYeT UX BBITIOJIHEHHE /10 3aIycKa Jito00ro JUarHOCTUPYIOIIEro
rpaBu/Ia (B C/iydae BBIMOJIHEHUSI COOTBETCTBYHOIUX YCJIOBUK). ITO
130aBUT Hallly CUCTEMY OT JIUIITHUX TIPOBEPOK, a TI0/Tb30BaTe IS OT JIUIITHAX
BOIIPOCOB.

OKcriepTHast cvcteMa akKTHUeCKH roToBa K pabore. EqMHCTBEHHOE,
Yyero ey He XBaTaeT — 3TO MeTO/Za BbIBOZIA UTOTOBOM MH(OpMaIUU U
NpaBu/ia, COOOIIArOIIero Mmoib30BaTesIto 0 Hayane paboThl cuctembl. Hike
TipYBe/leHa peasiy3aliysl TUX TpaBUJL.

-47 -



(defrule system-banner ""

(declare (salience 10))

=>

(printout t crlf crlf)

(printout t "The Engine Diagnosis Expert System")
(printout t crlf crlf))
(defrule print-repair ""

(declare (salience 10))

(repair ?item)

=>

(printout t crlf crlf)

(printout t "Suggested Repair:")
(printout t crlf crlf)

(format t " %s%n%n%n" ?item))
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Teneps AJist TOro, YTOOBI 3aMyCTUTH FKCIIEPTHYIO CUCTEMY, AOCTAaTOYHO
BBITIOJIHUTH KOMaH/Ty reset, Kotropasi fo6aBut ¢akT initial-fact,
HeoOXO0IUMBIH /1J1s paBMiIa system-banner, 1 komaszy run. ITocse sToro
BbI cpa3y yBugute coobijeHre "The Engine Diag-nosis Expert System",
KOTOpOe 03HavaeT, YTO CHcTeMa Hayasia paboTaTh, U MOJIyunuTe CepUto
BOMPOCOB, OTBETHI HA KOTOPbIE IIOMOTYT 3KCIIePTHOU CUCTeMe OLleHUTh
COCTOsIHME Ballleil MallIMHbI M MOA00PaTh COOTBETCTBYHOIIYIO
PeKOMeH/Ial{uI0 110 PEeMOHTY.
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