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LLenb paboTbl

/3y4yeHne npumMepoB NporpaMMnpPOBaHNS 3KCMEPTHON CUCTEMbI C UCMOJIb30BaHNEM
HeynopsiAoYeHHbIX (hakTOB (LabnoHOB) U Pa3NYHbIX TUMOB YCIOBHbLIX 3/IEMEHTOB B aHTeLeLeHTax
npaswuJI.

OCHOBHbIE TeopeTuieckue noJyioXxxeHus

HeynopspoueHHble paKTbl NpeacTaBAAnT COO0ON CMMCOK B3aUMOCBA3aHHbIX MMEHOBAHHbIX NOJeN,
Ha3blBaeMbIX C/10TaMu. Hannyne nmMmeH nonen no3soaseT oCyWwecTBAATb AOCTYN K MOAAM N0 UMEHaM,
B OT/INY4ME OT YNOPAA0YEHHbIX PaKTOB, Fae noas cneunduumnpyoTcs CBOUM MECTOMNOI0KEHNEM B
thakTe. CywiecTByeT ABa TUMNa CNOTOB: OAUHOYHbIE Y MYAbTUCAOTbI. OAUHOYHBIA CNOT (MAK NPOCTO
C/IOT) COAEPXKUT eQNHCTBEHHOE MNONE, TOrAa Kak MynbTUCAOT MOXET Coaep)XaTb 1loboe 4ncno
nonen.

ans Cl'leLl,VICbVIKaLI,VII/I COCTaBa HeynopAao4YeHHbIX (paKTOB (co,uepmau.tleca B HMUX CJIOTOB)

NCnosb3yoTcs WwabnoHbl, KoTopble 3afatoTcs KOHCTpyKumen deftemplate. CuHTakcuc
KOHCTpyKummn deftemplate onpeneneH Huxe:

(deftemplate <wmmsa wabnoHa> ["<koMMeHTapun>"]
<onpepneneHue csoTa-1>

<onpepneneHue cnota-N>)
Mprmep wabnoHa, coaep>aLlero TPy 0ANHOYHbIX C1I0Ta NPEeACTaBIEH HIXKE:
(deftemplate object "LabnoH obbekTa"
(slot name)
(slot location)
(slot weight))
MprMep KOHKPETHOr0 HeynopaA04eHHOro (hakTa Ha OCHOBe AaHHOro wabnoHa npeacTaBieH HUXKe:

(object (name table) (location "room") (weight 15))

CMHTaKCUC aHTeLe[eHTOB rnpasu/i. AHTeLeLeHT npasmnaa COCTOUT M3 NOC/eL0BaTENbHOCTY
YCJI0BHbIX 31eMeHTOoB - Y3 (conditional elements - CES), KOTopble AOJIXHbI YA0BJETBOPATLCS, YTOObI
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npasuao 66110 NnomeleHo B areHay. B CLIPS ncnonb3yeTcs WwecTb OCHOBHbIX TUMOB YCNOBHbLIX
3/IEMEHTOB: Y2 Ha 0CHOBe obpa3ua, Y2-npoBepka, Y3 «U», Y3 «N», Y3 «HE», Y3 «cywecTtByeT», Y3
« N9 Bcex», norunyveckune ¥Y3. Huxe paccmoTpeHbl Hanbosee 4acTo UCMONb3yeMble TUMbl YCIOBHbIX
3/1eMEeHTOB, HeobxoANMble AN1A BbIMNOAHEHNS AaHHOW nabopaTopHon paboThbl.

Y3 Ha ocHoBe obpa3ua (Y3-obpasew) - 0CHOBHOM U Yalle BCEro MCMOJb3YEMbI TUM YCIIOBHOMO
anemeHTa. OH COCTOUT U3 COBOKYMHOCTW OrpaHNYeHn Ha nons, Macok nonen (wildcards) un
NepPEeMEHHbIX, UCMONb3YEMbIX B Ka4eCTBe OrpaHnU4yeHnn ons pakToB 1 06bEKTOB, KOTOPLIE
COMOCTaBNATCA C 06pa3LLOM YCIOBHOMO 31eMeHTa. Y3-0bpaseL, ya0BAeTBOPAETCA KaXL0M
CYLLHOCTbIO, KOTOPasa yOO0BAETBOPSET €ro orpaHn4yeHnsam. OrpaHmyeHne Ha none npencrasnseT
cobon B 0bLem ciyvyae COBOKYMHOCTb OrPaHNYEHMIN, KOTOPbIE NCMONb3YIOTCA A5 NPOBEPKN
€[0MHCTBEHHOM0 MOAS UK cnoTa pakTa uam obbekTa. OrpaHUYeHnEe MOXKET COCTOSATb U3
€AVHCTBEHHOI0 ITEPana Nan N3 HECKOJIbKUX CBA3AHHbLIX OrpPaHNYeHnin. KpoMe nutepanbHbIX
OrpaHNYeHUn, NoaaepXXnMBaeT Tpy APYrux TUMNa OrpaHNYeHMIn: CBA3aHHbIE OrpaHM4yeHns (connective
constraints), npeankKaTHbIE OrpaHNYeHNs U OrpPaHNYeHNS BO3BPALLAEMbIM 3HAYEHNEM.

JIuTepanbHoe orpaHUYeHMne 3a4aeT TOYHOE 3HaYyeHMe (KOHCTAHTY) Lesioro, BeLWeCTBEHHOrO,
CUMBOJIBHOTO UM CTPOKOBOIO TUMa, KOTOPOE [OJ/KHO CONOCTaBAATLCA C nosieM. MNpu paboTe ¢
06beKTaMMn IMTepasbHOEe OrpaHNUYeHNe 3aaeT UMS 3K3emMnaspa. Y3-obpasel ¢ inTepanbHbIMY
OrpaHUYEHUSIMI He COLEPXXUT MOJSIel MaCcoK 1 NepeMeHHbIX. Bce orpaHuYeHmns anTepanbHOro
o6pasLia A0/IKHBI TOYHO COBMaAaTh CO BCEMU MOJIAMM COMOCTABASEMON CYLLHOCTMW.

Ynopsao4yeHHbln Y3-0bpasel, cogepxaluin TONbKO AnTepasbl, UMeeT CnefyoWwmnii CUHTaKCuUC:
(<KOHCTaHTa-1> ... <KOHCTaHTa-n>)

MNpumep:

(data 1 "two")

Y3-o6pa3sey Ha ocHoBe WabnoHa, coaepxaLlin TONbKO IUTepasibHble OrpaHnyeHuns, nmeeT
Cnefyowmin CUHTaKCKUC:

(<umsa wabnoHa>
(<mmga cnoTa-1> <KOHCTaHTa-1>)

(<mMg cnoTa-n> <KOHCTaHTa-n>))

MpuMep NMTepasbHOro0 YCJI0OBHOMO 3IEMEHTa A5 Heynopsaao4YeHHoro hakTta: (person (name Bob)
(age 20)).

Macku none#n (wildcards) ncnonb3yloTCa B YC/IOBHBIX 3/1€eMEHTaX A5 YKa3aHUs
HeCyLLeCTBEHHOCTM HEKOTOPOro NoJf WK rpynnbl Noaen, 4To No3BONSET UTHOPMPOBATb HEKOTOPLIE
nons B npowecce conoctasneHms. CHMTaeTCs, YTO Macka CONOCTaBNAETCS C NobbIM 3HaYEeHNEM.
Mcnonb3yoTcs 04HO- U MHOrOMeCTHble Mackn. OgHOMeCcTHasa Macka obo3HavyaeMas CUMBOJIOM «?» 1
cornocTaBnseTcs ¢ tobbIM 3HaYeHeM, 3aHMaloLWMM TOYHO OAHO MoJie B COOTBETCTBYIOLLEM MecTe
ConocTaBAseMon CyLHOCTU. MHOroMecTHas Macka obo3HavyaeMas napor CUMBOJIOB «$7» 1
conocTasaseTcs € JIObIMU 3HAYEHNAMY, 3aHUMAIOLLUMIK MPON3BOJIBHOE YUCIIO NOJIEN B
ConocTaBAsSeMON CyLHOCTU. OOQHO- 1 MHOrOMECTHbIE MaCcKN MOTYT MCNOJIb30BaThCA B 0A4HOM obpa3ue
B N1t0ObIX KOMBMHaUMAX. He fonyckaeTcs UCnob30BaHNE MHOMOMECTHOM MacK1 B OLHOMECTHOM
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cnoTe (cogepxalleM eANHCTBEHHOE Mose) HeynopsaAodYeHHbIX (hakToB UM 06beKTOB. Macku MoryT
KOMOMHMPOBaTbLCA C ANTEPANbHLIMU OFPAHNYEHNAMN B O4HOM Y3,

Mpumep. Obpaszey (data $? YELLOW $?7) byaeT conoCcTaBAsATLCS CO BCEMU YNOPSAA0YEHHBIMY
thakTamun, cogepxalimmn B 1toboM none, KpoMe NepBoro, CUMBOAbLHOE 3HavyeHme YELLOW. B
4aCTHOCTK, OH ByeT conoCcTaBNATLCA CO CEAYIOWNMN haKTaMu:

(data YELLOW blue red green)
(data YELLOW red)

(data red YELLOW)

(data YELLOW)

(data YELLOW data YELLOW)

MocnenHun akT ByaeT conocTaBNATbLCSA € 06pa3LoM ABaXkAbl, T.K. 3Ha4YeHne YELLOW cogepxunTcs B
HeM [Ba pasa.

MepeMeHHble NCMO0b3YITCS 419 3aNOMUHAHUS 3HAYEHWUI NoneN, 4TOObl X MOXXHO ObI10
CMOJ/Ib30BaTb B Aa/lbHEWLIEM B APYrMX YC/IOBHbIX 3/1IEMEHTAaX aHTeLeleHTa UK B onepaTopax
KOHCEKBeHTa npasuia. Takum obpa3oM, B OT/INYNE OT MACOK, MEPEMEHHbIE MO3BONAIOT «3aXBaTUTb»
3HaYeHUS NepeMeHHbIX, COAEPXKALLUXCS B CONOCTABASEMON CYLLHOCTM, ANS AajIbHENLLEro
NCrosb30BaHUs. Micnonb3yoTCs 0AHO- 1 MHOrOMECTHbIE MEePEMEHHbIE CO CeYOLWNM CUHTAKCUCOM:

<O0[HOMEeCTHas nepeMeHHan> ::= ?7<rnepemMeHHas>,
<MHOroMecTHas nepemMeHHas> ::= $?< nepemMeHHas>,

roe <nepemMeHHas> ABSeTCA CUMBOJIbHbLIM TUMOM, HO AOJKHA HaYMHATLCA C ByKBEHHOIrO CMMBOA.
B MMeHn nepemMeHON He [0MYyCKaeTCs UCMNOJib30BaHWe KaBblveK. Mpy NepBoM NoSBAEHUN
nepemeHHas paboTaeT Tak Xe, Kak B Macke, T.e. CBA3bIBaeTCA C N0bbIM 3Ha4YE€HNEM B AaHHOM
none(sx). Mocneaytowmne NoABNEHNA NepeMeHHON TpebytoT, 4Tobbl Mos1Ie CONOCTaBAANOCH CO
CBfI3aHHbIM 3Ha4YeHneM nepeMeHHon. VimeHa nepemMeHHbIX ABAAITCS JIOKaJbHbIMU B nNpegenax
KaXX[,0ro rnpasuna.

lMpumep. 3apaHo NpaBuo:

(defrule find-data
(data ?x $?y ?72z)
=>
(printout t "?x =" ?x " : " "y =" 2y " ¢ " "2z =" ?z crlf))

N cneayiolee MHOXECTBO (DaKTOB:
(data 1 blue)

(data 1 blue red)

(data 1 blue red 6.9)

Torpna npu cpabaTbiBaHWM NpaBuna 6yneT BbiIBEEH CeAYOLNA pe3ynbTaT:

X =1 ?y = (blue red) : ?z = 6.9
x =1 ?y = (blue) : ?z = red
X =1 :7?y = () : ?z = blue

OrpaHuquuﬂ CO CBA3KaMM MO3BONAIOT 00beANHNTb HECKObKO NHANBUAYaJlbHbIX OrpaHI/I‘-IeHI/II7I 7
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nepeMeHHbIX C MOMOLLbio onepaunn & (n), | (uan), n ~ (He). CTapLMHCTBO onepauun obblvHoe: ~, &,

| - no ybbiBaHuMto. cknioveHnem aBnseTcs Cnyvan, Koraa nepsbiM OrpaHU4YeHneM SBASeTCA
nepemMmeHHas, nocsie KOTopon cnefyet cBsA3ka & B 3ToM ciyyae nepeas nepemMeHHas TPaKTYeTCs Kak
OTAENbHOE OrpaHMyeHne, KOTopoe TakXXe LO/HKHO YA0BAETBOPATLCA. Hanpumep, orpaHuYeHune
?x&red|blue TpakTyeTcs Kak ?x&(red|blue), a He kKak (?x&red) | blue. CuHTaKcmc
OrpaHNYeHUN Co CBA3KaMMU:

<term-1>&<term-2> ... &<term-3>,
<term-1>|<term-2> ... |<term-3>,
~<term>,

roe <term> - 0JHO- MM MHOTOMECTHas NepeMeHHas, KOHCTaHTa UM OrpaHUYeHNe CO CBA3KaMM.
MpumMepbl Y3, cofep>Xallinx OrpaHMYeHns CO CBA3KaMW:

(data-A ~blue)

(data-A ?x&~green)

(data-B (value ~green|red))

(data-B (value ?x&~red&~green))

MpepukaTHOE OrpaHMyYEHmne NCNoNb3yeTCs B TeX Cy4asnx, Korga HeobxoanMMo orpaHM4nTh nose,
OCHOBbIBASACb Ha UCTUHHOCTN HEKOTOPOro ByneBoro BbipaXkeHns. na 3Toro Ncnonb3yeTcs
npegnkaTHasa yHKLUNSA, BO3BpaLlaoLLas cMMBoibHOe 3HavyeHne FALSE B cnyyae Heygaym n gpyroe
3Ha4YeHue, B Cyiydae ycnexa. PyHKUMA BbI3bIBAETCS B NpoLLecce CconocTaBaeHns ¢ obpasuom. Ecnm
OHa BO3BpaLlaeT 3Ha4vyeHne FALSE, To orpaHnyeHne He yo0BJIETBOPSAETCSH, B MPOTUBHOM CJly4ae - OHO
ynosneTesopseTca. [peankaTHoe orpaHnYyeHne 3afaeTcs C MOMOLLbIO CMMBOJIA «:», 38 KOTOPbLIM
cnepyeT Bbl30B NPeanKaTHON PYHKLNN.

MpeanKaTHOE OrpaHnYeHne MoXXeT UCMOJIb30BaTbCA B KOHBIOHKLUM C OrpaHUYeHEM CO CBA3KaMM, a
TaKXXe CBA3aHHOW nepeMeHHoW. B nocnegHem ciyvyae nepemMeHHas CHavasa CBA3bIBAETCA
HEeKOTOPbIM 3HAYeHNEM, a 3aTEeM K HEN NPUMeEHAeTCS NpeaukaTHoe orpaHuyeHne. B TakoM BapuaHTe
npefukaTHbIe OrpaHMYeHNs YacTo NPUMEHSATCA O NPOBEPKN TUMOB AaHHbIX. [1pn 3TOM B
KayecTBe npeaunkaTHbIX PYHKLUUIN UCNOJIb3YIOTCA Clliefytolme BCTpoeHHble yHKLmm CLIPS:

e (numberp <Bblpa)keHue>) - PyHKLNA BO3BpaLLaeT 3Ha4eHne TRUE, ecnn <BblpaxkeHue>
nmeeT TUN integer nnwu float, B NpoTMBHOM C/ly4ae Bo3BpalLaeTcs cumBos FALSE;

e (floatp <BblpaxkeHne>) - hyHKUMA BO3BpaLLaeT 3HavyeHne TRUE, ecnn <BblpaxkeHne>
nmeet Tun float, B NpoTUBHOM Cny4yae Bo3BpawaeTcs cumsos FALSE;

e (integerp <BblpaxeHne>) - yHKLMS Bo3BpaLLaeT 3HaveHne TRUE, ecnmn <BblpakeHne>
nMeeT Tun integer, B NPOTUBHOM CJly4ae Bo3BpaLlaeTcs cumson FALSE;

e (lexemep <Bblpa)keHne>) - PyHKLMNA Bo3BpaLLaeT 3HaveHne TRUE, ecnn <BblpakeHne>
nmeeT TUN symbol nnu string, B NpOTUBHOM Cy4ae Bo3BpallaeTcs cumos FALSE;

e (symbolp <Bblpa)keHne>) - pyHKLUA Bo3BpaLLaeT 3HaveHne TRUE, ecnm <Bblpa)keHne>
nmeeT TUN symbol, B NpOTUBHOM CJly4yae Bo3BpawaeTcs cumeon FALSE;

e (stringp <Bblpa)keHue>) - hyHKLNA BO3BpaLLaeT 3Ha4eHne TRUE, ecnn <BblpaxkeHue>
nmeeT Tun string n cumeon FALSE B NpOTMBHOM Ciy4vae.

anIMepr NCNoJib30BaHMA NpeanKaTHbIX OrpaHI/I‘-IEHVIVIZ

(data ?x&: (numberp ?x)
(data ?x&:(symbolp ?x)
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(data ?x&: (> ?x ?y)

OrpaHuvyeHue BO3BpalLaeMbiM 3HAaYE€HUEM UCMOJIb3yeT B KAYECTBE OrPaHNYEHUS MO 3HAYEHME,
BO3BpalllaeMoe HEKOTOPOI (hyHKLIMER, KOTopas Bbl3blBA€TCS HEMOCPEACTBEHHO W3 YCJIOBHOIO
35ieMeHTa. Bo3BpallaemMoe 3HavyeHne [0/KHO 6blTb OAHOMO U3 MPUMUTUBHBIX TUMNOB. 9TO 3HAYEHUE
NOACTABAAETCS HEMOCPEACTBEHHO B 06pa3eL Ha No3numio, 13 KOTOpPon bbiia Bbi3BaHa PYHKLMS, KAk
ecnn 6bl OHO 6110 IMTEPASIbHBIM OrpaHnyeHreM. MNpr 3TOM YHKLNS BEIYUCTAETCS KaXkabli pas,
KOorfa npoBepsieTcs orpaHuyeHne. [JaHHoe orpaHnyeHmne, Tak Xe Kak yHKLUS CpaBHEHUS,
NCMOJIb3YeT CUMBOJT «=»,

MycTb, Hanpumep, B 6a3e AaHHbIX XPaHATCA PaKTbl Ha OCHOBE cledytollero wabsoHa:

(deftemplate data (slot x) (slot y))

Torpa cnepytownii obpasew byaet conocTaBnATLCA C (PaKTaMu, Y KOTOPbIX 3HAYEHKE BTOPOro CoTa
B [iBa pa3a bonblue, 4eM NepBoro:

(data (x ?x) (y =(* 2 ?x)))

Y3-npoBepkKa WCMosib3yeTcs A OLEHKU BbIPaXKEHUIA B MPOLIECCe COMoCTaBeHUs ¢ 06pa3LoM 1
MMEEeT CNeayoLLniA CUHTaKCUC:

(test <BbI30B hyHKLNN>)

Y3-npoBepka y[0BJIETBOPSAETCS, €C/N Bbl3blBaeMas B HEM (DYHKLMS BO3BpaLLaeT 3HaYeHme,
oTnn4yHoe oT FALSE, n He yaoBneTBopseTcs B NPOTUBHOM Ciyyae. Micnonb3oBaHne gaHHoro tmna Y3
NMO3BOJISET, B YaCTHOCTU, NPOBEPATL JI0ObIE COOTHOLLIEHMA MEXAY 3HAYEHMAMUN PA3INYHbIX NONEN
(cnoToB) ¢hakToB.

Mpumep. B cnepyowem npaBuie NpoBepseTCcs, 4To abCoNOTHAsA Pa3HOCTb MeXAY 3HAYEHNAMU
(hakToB data n value He MeHbLUE Tpex:

(defrule example-1

(data ?x)

(value ?y)

(test (>= (abs (- ?y ?x)) 3))
= ,..)

NMocTaHOBKa 3apayuu

Heobxoanmo cchopMmpoBaTb MoAenbHY0 6a3y AaHHbIX C NoMoLLbio KoMaHg deftemplate u
deffacts. lanee ncnosb3ysa TONbKO ANTEpPasbHble OrpPaHNYeHNs, COCTaBUTb NpaBuaa ans
HaxoXxaeHus B bl (hakToB, yAOBJIETBOPAOLWMNX 3a4aHHbBIM YCNOBUAM. MpUMeHUTbL YI-NpoBepKn B
COCTaBNEHHbIX NMpaBunax. I3MeHnTb chopMnpoBaHHbIE NpaBuia NyTeMm gobasneHns B aHTeLeOEeHTbI
YCJIOBHbIX 3/1EMEHTOB C OrPaHNYEHMEM MO BO3BPALLAEMOMY 3HAYEHUIO.

Tunbl K AonyCTuMbie 3Ha4YeHUa anAa CNnoToB
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Nma cnota|Tun 3HaYyeHus | JonyCTUMbIe 3Ha4YeHUsA
name symbol nobble nMeHa
age integer 17 - 22
year integer 2-5
spec string «hard», «soft», «ai»
aver_mark float B MHTepBane [3; 5]

MopapoK BbiNnoJIHEHUA paboThl

1. CchopmupoBaTh 6a3y AaHHbIX, COOAEPXKALLYIO HE MEHEee AeCATN HEeYNopAA0YEHHbIX PaKTOB Ha
OCHOBe cnepytoulero wabnoHa:

(deftemplate student

(slot name) ; UMS CTy4eHTa
(slot age) ; BO3pacT

(slot year) ; ropn oby4veHus (Kypc)
(slot spec) ; crneumanusaums
(slot aver_mark)) ; cpepHun 6ann

2. CoxpaHuTtb KoHCTpykuun deftemplate u deffacts B channe.

3. CoCcTaBuUTb B COOTBETCTBUW C BAPMAHTOM 3a[laHUs NpaBuna, peaansyoLwmne onucaHHble HxXe
(PyHKUMK, C UCNOJIb30BAHMEM 3a[laHHbIX TUMOB YC/I0BHbIX 371eMeHTOoB. lNpaBua,
COOTBETCTBYIOLME PA3JINYHbIM NMYHKTaM 3afaHWUA, CnefyeT COXPaHATb B pasHbIX anax,
4yT0bbl EeMOHCTPMPOBaTL UX paboTy NpenogaBaTento No OTAENbHOCTH.

1. Ncnonb3ysa TOJIbKO NUTepasibHble OrpaHnyYeHuns, COCTaBUTb NpasBuia 4S8 HaX0XAEHWS B

COOTBETCTBYIOLWMX COOOLLEHNA.

b/l hakTOB, YAOBNETBOPAOLMNX 3a4aHHbIM B Taba. 1 yCaoBUAM, 1 BbiAaum

N3MeHnTb chopMmUpOBaHHbIE B M. a. MpaBuna nyTem fobaBneHns B aHTeLeeHT HOBbIX

YCJIOBU 1 N3MEHEHWS BbIBOAUMBIX COODLLEHMNI B COOTBETCTBUM € Taba. 2. MNpwn

CcooTBeTCTBUM C Tabn. 3.

BapuaHTbl 3a4aHUMU

peannsaumnm HoBbIX Y3 ncnonb3osaTb Y3-nposepkn (test-CE).
3mMeHnTb ChopMMpoBaHHbIE B M. b. NnpaBuna nytem gobasneHns B aHTeLEeAEHThI
npeaunKaTHbIX YCIOBHbLIX 3/IEMEHTOB AJ19 NPOBEPKM TUMNOB 3HA4YEHWI CIOTOB B

3MeHNTb ChopMMpPOBaHHbIE B M. C. NpaBuaa NyTem gobaBieHUs B aHTELLEAEHTI
YCNOBHbIX 3/IEMEHTOB C OFpaHNYEHMEM MO BO3BPALLAEMOMY 3HA4YEHUIO. YC/I0BUS
OrpaHUYeHUst onsi Pa3fiMyHbIX BapMaHTOB NpuBeneHsl B Tab. 4.

Tabnuua 1
Ne Ycnosue B aHTeuepeHTe CoobLieHue, BbIBOAUMOE B KOHCEKBEHTe
BapuaHTa npasuna npasuna
1 CTyAeHT 2-70 Kypca CTyLeHT 2-ro Kypca <name> y4ynTCs no
cneumanmsaumm <spec>.
2 BospacT cTtyneHTa 20 net CTyoeHT <name> y4nTCAa Ha <year> Kypce.
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Ne Ycnosue B aHTeuepeHTe CoobLieHue, BbLIBOAUMOE B KOHCEKBEHTe
BapuaHTa npasuna npasuna
. |CTyLeHT <name> y4nTCA No cneuunanmsauum “ai” Ha
3 Cneunanunsaums CTygeHTa «ai»
<year> Kypce.
y CTyOeHT <name> y4nTCAa Ha <year> Kypce co
4 CpepHun 6ann ctygeHTa 4.0 yA y y yp
cpegHum bannom 4.0.
5 CTyneHT 5-ro Kypca CTyneHT <name> y4ynTCs Ha 5-M Kypce, Bo3pacT
cneumanusaumm «hard» <age>.
CTyneHT <name> nmeeT cpeaHuin 6ann
6 Bo3pacT cTtyneHTa 18 net ya PEA
<aver mark>.
CTygeHT <name> y4uTCa no cneymanmnsayum “soft”
7 Cneunanusauus cTyneHTa «soft» ya y H 2
Ha <year> Kypce.
y CTyoeHTy <name> <age> JIeT, OH Y4MTCH Ha
8 CpenHwuin 6ann ctyneHTa 4.5 YRERTY g y
<year> Kypce.
Tabnuua 2
Ne CoobuieHue, BLIBOAGUMOE B KOHCEKBEHTE
YcnoBue B aHTeuepeHTe npasuna
BapuaHTa npasuna
1 CTyLeHT 2-ro Kypca, cpegHun 6ann He CTyneHT <name> UMeeT cpenHuin bann
Huxe 4.5 <aver_mark>.
7 Bo3spacT cTtyneHTa 20 ner, CTyneHT <name> y4ynTcs no
cneunanusaumm «hard» nnm «soft» crneunanulaumm <specs.
Crneumannsaumsa cTyfeHTa «ai», Bo3pacT -
3 Bo3pacT cTyneHTa <name> <age> neT.
He mMeHee 20 neT
4 CpenHum b6ann ctygeHTa 4.0, Kkypc BTopor | CTyLeHT <name> y4uTCa Ha <year> Kypce
NN YeTBEPTLIN co cpegHuM 6annom 4.0.
5 CTyneHT 5-ro Kypca cneumanumsaymm CTypeHT <name> y4nTCs Ha 5-M Kypce,
«hard», cTapwe 19 net BO3pacT <age>.
6 Bo3pacT cTtyneHTa 18 net, cpeanun 6ann -|  CTyaeHT <name> umeeT cpeaHui bann
Bbiwe 4.0 <aver mark>.
7 Cneunannsaumns ctyneHTa «soft», He CTyneHT <name> y4ynTCs no
Mnagwe 4-ro kypca cneumanmsaumm “soft” Ha <year> kypce.
8 CpepHun bann ctygeHTa 4.5, CTyoeHTy <name> <age> JIeT, OH Y4MUTCHA Mo
cneumanmsauma - He «hard» cneuvanmsaumm <spec>.
Tabnuua 3
Ne
BapmanTa MpoBepsembie 3HaYyeHnsa| CoobLieHue, BbIBOAUMOE B KOHCEKBEHTe npaBuna
CTyneHT <name>: TuN 3Ha4YeHUs B CNoTe <year> - integer,
1 <year>, <aver_mark>
- a B cJioTe <aver_mark> - float.
CTyOeHT <name>: TUMbl 3HaYeHUN B C/I0Tax <age> n
2 <age>, <year> :
<year> - integer.
CTyneHT <name>: TUM 3Ha4yeHus B CJloTe <spec> - string, a
3 <spec>, <aver mark>
- B c/sioTe <aver_mark> - float.
CTyoeHT <name>: TN 3Ha4YeHus B CNoTe <age> - integer, a
4 <age>, <aver mark>
- B cqoTe <aver_mark> - float.
CTyoeHT <name>: TUM 3Ha4YeHWUs B CI0Te <year> - integer,
5 <year>, <spec> ,
a B CNoTe <spec> - string.
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Ne
BapHaHTa MpoBepsembie 3HaYeHnsa| CooOLieHue, BbIBOAMMOE B KOHCEKBEHTE npaBuia
CTyoeHT <name>: TN 3Ha4YeHus B CNoTe <age> - integer, a
6 <age>, <spec> .
B C/I0Te <spec> - string.
CTyOeHT <name>: TMM 3Ha4yeHns B CJIoTe <name> - symbol,
7 <name>, <aver_mark>
- a B csioTe <aver_mark> - float.
CTyneHT <name>: TWM 3Ha4YeHWs B C0Te <spec> - string, a
8 <spec>, <name>
B CJ10Te <name> - symbol.
Tabnuua 4
Ne YCNnoBHbIN 3/1eMeHT ¢ orpaHu4yeHneMm |CoobLuieHue, BbIBOAUMOE B KOHCEKBEHTE
BapMaHTa Nno BO3BpaLLaeMOMYy 3HA4YEHUIO npasuna
1 OKaH4YMBaeT yHUBepCUTET B Bo3pacTe He | CTyAeHT <name> OKaH4uMBaeT YHUBepCuTeT
cTapwe 24 net B BO3pacTe He CTaple 24 nerT.
7 MocTynun B yHMBepcuTeT B Bo3pacTe 17 | CTyOeHT <name> nocTynwui B yHMBepcuTeT
nert B BO3pacTe 17 ner.
3 OKaH4mMBaeT yHMBepCUTET B Bo3pacTe He | CTydeHT <name> OKaH4YMBaeT YHUBEPCUTET
Mnagwe 25 net B BO3pacTe He myajwe 25 neT.
4 MocTynnn B yHMBepcUTET B Bo3pacTe He | CTyaeHT <name> NocTynui B yHMBepcuTeT
ctapwe 20 net B BO3pacTe He cTapwe 20 ner.
5 OkaH4ymBaeT yHMBepcuTeT B Bo3pacTe 22 | CTyAeHT <name> OKaH4YMBaeT YHMBEPCUTET
nert B BO3pacTe 22 ner.
6 MocTynunn B YHUBEPCUTET B BO3pacTe CTyneHT <name> NoCcTynua B YHUBEPCUTET
mnagwe 19 net B BO3pacTe maaguwe 19 ner.
7 OkaH4uBaeT yHuBepcuTeT B Bo3pacTe | CTygeHT <name> OKaH4YMBaeT YHMBepCUTeT
cTapwe 22 net B BO3pacTe CTaplue 22 neT.
8 MocTynun B yHMBepcuTeT B Bo3pacTe 18 | CTyaeHT <name> nocTynwi B YHUBEPCUTET
net B BO3pacTe 18 ner.

Bo3pacT nocTynneHns B yHUBEPCUTET onpenenseTcs no gopmyne: $[age] - [year]$. BospacT
okoH4YaHus: $[age] + (5 - [year])$.

Copep>xaHue oT4YéETa

Lenb paboTsl.
KpaTkoe n3n10)KeHne OCHOBHbIX TEOPETUHECKMUX NOHATUN.

MoCcTaHOBKa 3a4a4M C KpaTKUM ONMMCaHNEM NMOPSAKa BbINOJHEHMSA paboThbl.
ba3a maHHbIX, oopMaeHHas B Buae Tabamubl.
Pe3ynbTaThl paboThl N0 KaXXA0OMY 3a4aHNI0 C 06bSCHEHNEM pe3ynbTaToB.
Obwun BIBOA NO NpoaenaHHon paboTe.
Kol nporpammsl.

MpumMep BbINONIHEHMA 3a4aHMSA

lab2_1.CLP

(deftemplate student "ATpubyTbl cTyaeHTa"
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(slot name) ; UMSA CTyOeHTa
(slot age) ; BO3pacT

(slot year) ; rop obyyeHuns (Kypc)
(slot spec) ; crneumanmsayms
(slot aver mark)) ; cpegHun 6ann

(deffacts students "ba3a gaHHbIX CTygeHTOB"

(student (name John) (age 20) (year 3) (spec "hard") (aver mark 4.5))
(student (name Jane) (age 18) (year 2) (spec "hard") (aver mark 5.0))
(student (name Jude) (age 22) (year 4) (spec "soft") (aver mark 3.8))
(student (name Toma) (age 21) (year 3) (spec "ai") (aver mark 3.5))
(student (name Joan) (age 19) (year 4) (spec "hard") (aver _mark 4.5))
(student (name Mark) (age 23) (year 5) (spec "soft") (aver mark 3.0))
(student (name Fred) (age 20) (year 2) (spec "ai") (aver _mark 4.0))
(student (name Eric) (age 24) (year 6) (spec "hard") (aver mark 4.5))
(student (name Mary) (age 20) (year 3) (spec "ai") (aver mark 3.6))
(student (name Beth) (age 24) (year 5) (spec "soft") (aver mark 3.1))

)

(defrule find-student "3apaHwue 1"

H

)
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