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Llenb paboThbl

M3y4yeHre NpuHLMNOB ONMCaHNA 1 PeLleHns 3a4a4n NNaHUPOBaHNS Ha OCHOBE NPOAYKLIMOHHOM
MOJle/IN C UCMOJIb30BAHNEM MeXaHu3Ma Noucka B NPOCTPAHCTBE COCTOSHUA.

OCHOBHblIe TeopeTU4YecKue NoJIoXKeHus

3agada noctpoeHus bawHm n3 6nokos (KybnkKoB) 3aKl04aEeTCS B NOC/e0BaTeNbLHOM Bbibope 13
Heyrnopsaao4eHHOM Ky4u 6J10KOB U MOCTAHOBKU UX APYr Ha Apyra. MNnaH pelweHna 3agayu
npenctasnseT cobon yepenosaHme AByx as: Bbibopa 610Ka U3 Ky4m 1 yCTaHOBKK ero B HawHio. Mpu
3TOoM BonbLlniA No pa3mepaM H10K He MOXKEeT CTaBUTLCA Ha MEHbLUWI MO pa3Mepam u,
CcnefoBaTeNbHO, Ha KaXXKA0M Luare peweHuns 3agadv Heobxoanmo BbibnpaTb M3 Ky4n camblil 60/1bLION
610K.

Kaxxablin 610K XapakTepunsyeTcs pa3MepoM, LIBETOM U 0JI0)KEHNEM, NO3TOMY A1t €r0 ONUCaHMNS
MO>XHO 1CMOJIb30BaTb CNeayoLmnin WabnoH:

(deftemplate block
(slot size (type INTEGER))
(slot place (type SYMBOL))
(slot color (type SYMBOL))

Kaxxabln 610K MOXeT HaxoanTbes nbo B Kyye (heap), nnbo B pyke (hand), korga oH BbibpaH u3
Ky4un, nmbo B baluHe (tower).

B pe3ynbTaTe pelieHuns 3agayqm Heobxoammo nocnenoBaTesNbHO BbIBECTU MH(OPMALINIO O AENCTBUSX,
COCTaBAALWMX NNaH €€ peleHns 1 B3auMHOe NosioxXeHne 6710KoB B MOCTPOEHHOM MO AaHHOMY
nnaHy b6alwHe ¢ yka3zaHunem nx useTta. C 3Ton uenbto ana 6,10KoB, Haxoaswmxcs B balHe,
HeobXxoaMMOo onpefennTb OTHOLIEHNE, YKa3blBatoLee, Kakon 6710k (upper) Ha KakoM (lower) CTouT:

(deftemplate on
(slot upper (type SYMBOL))
(slot lower (type SYMBOL))
(slot place (type SYMBOL) (default heap))

Ecnn 6nok cTaBnTCA B 0CHOBaHMe HalHK, cnoTy place npuceanBaeTcs 3HaYeHne tower, a CNoThl
upper n Llower ocTaloTCa HeonpeaeneHHbIMU. Ecnmn 610K cTaBUTCA Ha gpyron 610K, CnoTam upper
n lower fO/KHbI NPUCBaNBaTbCSA 3HAa4YeHNS LLBETOB COOTBETCTBYOLWMX B10KOB.
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MOCKONIbKY MJIaH pelleHnsa 3aayn npeacTaBnseT cobon YepenoBaHue ha3 NOMCKa B KOMMOHEHTE
NPOCTPaHCTBa COCTOSHUI («Ky4e») camoro bonblioro 6noka (find) n ero yctaHoBkM B HaLLHI0
(build), HeobxoanMo uMeTh HaKT, oNpesensaLWwnn TeKYLLYIO 3aaady. Ero MoXXHO onpeaennTsb €
NoMoLLbto cneaytowlero wabnoHa:

(deftemplate goal
(slot current-task (type SYMBOL))

Ina pelweHmns 3agayvn HeobxogmMMbl Npasuna ons caenyowmnx 4enCTBUn:

* YCTaAHOBKW Ha4ya/lbHOr0 3HAaYeHMA TeKyLLEeN 3aaayu;

Bblbopa 13 Ky4un camoro 60sbLoro 6710Ka;

* yCTaHOBKU nepBoro 610Kka B 0OCHOBaHUe HaLlHw;

yCTaHOBKM B BalLHO BCeX nocneayowmnx 610K0B;

onpeneneHns OKOHYaHUS npoLecca, Koraa B Kyye HeT 6osiblie 610K0B.

[paBni0 yCTaHOBKM Ha4yalbHOIr0 3Ha4YeHMS TEKYLUeV 3a4a4y [OSKHO aKTUBMPOBATLCA NCXOAHBIM
akTom (initial-fact) u ycTaHaBnmBaTh B Ka4yecTBe Tekyuwen 3agaym find.

MpaBuno BbiGOpa 3 Ky4uu camoro 6onbLioro 60Ka L0/KHO aKTUBUPOBATLCSA CNEYOLLMMA
YCNOBUSMU:

e Tekywasd 3agaya - find;
e Hann4ue B Ky4e 6710Ka, 4S9 KOTOPOro He cyllecTByeT 60bLIero no pamepam.

lencTeuna npasuna:

e B3ATb HaNAEHHbLIN 610K B PyKYy (M3MEHUTbL €ro MecTonosioXeHune Ha hand);
e N3MEHMNTb TEKYLLYI0 3adavy Ha build.

MpaBuno yctaHoBKM O6510ka B ocCHOBaHMe bawiHm (NepBoro 6710Kka) nMeeT ciegytowme yCcaoBms
aKTUBaLUW:

e Tekylwasd 3agaya - build;
e nmeeTcs 610K B pyKe;
e OTCYTCTBYIOT 6210kM B BalHe - HeT 6510Ka, Y KOTOPOro 3HayeHne cnoTa place paBHo tower.

JeicTBna npasuia:

* N3MEHNTb MecTononoxeHne 6noka B pyke Ha tower;
* I3MEHUTb TeKyLLyto 3agadvy Ha find.

MpaBuso ycTaHOBKM B BaluHIO nocnenylowmux 6J10K0B MMeeT YC/I0BNS aKTUBALN:

e TeKyllas 3afada - build;

e nmeeTCa 610K B pyKe (415 HEro HaZl0 3aNOMHUTb LBET);

e nmeeTcs 610K B BallHe, Ha KOTOPOM He CTOMT Apyron 610K (815 Hero TakXXe Hafo 3anoMHUTb
LBeT).

JencTeums npasuia:
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e MOAMGULMPOBATL MeCcTonosNoXKeHe 61oKa B pyke Ha tower;
® YCTaHOBUTbL (PAKT, YTO HOBbIN 610K Hax0AUTCA Ha 610Ke, KOTOpbIV BblS1 4O 3TOr0 BEPXHUM;
* 3MEHUTb TEKYLLYIo 3adady Ha find.

MpaBuno onpepeneHns OKOHYaHUA NpoLLEcca [10/)KHO aKTUBMPOBATLCS, KOraa B Kyye 6onblie
HeT 6/10KOB 1 yaanaTh 13 paboyein NnamMaT akT TeKyLen 3ada4un.

NMocTaHOBKa 3apayiu

Pa3paboTaTb 1 0TNaAaUTb Ha si3blike CLIPS nporpaMMy pelleHus 3agayv niaaHUpPoBaHUS MOCTPONKM
6alLHM 13 6,10KOB C MoLaroBbiM 0Tobpa)keHreM niaaHa NoCTPoeHns baLlHK.

NMopAaaoK BbINOJIHEHUSA paGOTbI

1. Pa3paboTaTb NporpaMmy peLleHns 3adadm naaHmpoBaHusa Ha a3bike CLIPS, peanusytoulyto
OMnMcCaHHbIe BbilLe NpaBua, B COOTBETCTBUN C BApUAHTOM 3afaHuNs, yKa3aHHbIM B Tabnumue.
NcxogHoe cocTosiHne JOMKHO ONMcbiBaTbCS KOHCTpyKUnen deffacts, conepxaluen yetoipe
(hakTa, cooTBETCTBYOWMX BIOKAM B Kyye.

BbiBOA pe3y/ibTaTOB Ha 3KpaH Ao/mkeH obecneynsBaTh nowarosoe otobpaxkeHme nnaHa
NoCcTpoeHns BaLlHW.

BapuaHTbl 3a4aHUN

Insa kaxporo 6710ka B Tabnnue Yyepes ciell yKasaHbl NapaMeTpbl: LiBeT/pa3mep.

Ne: BapuaHTa bnok-1 bnok-2 Bbnok-3 bnok-4
1 CcMHUR/10 3e1€HbIN/8 KpacHbIn/18 | XEnTblin/15
2 KpacHbIn/20 |Kopu4HEBLIN/5| »KENTbIN/12 3eN1EHbIN/8
3 XEnTbin/l5 | KpacHbIn/10 6enbiin/25  |KopuYHEBbLIN/5
4 3enéHbln/10 | XEentbin/14 YEPHbLIN/18 KpacHbIn/11
5 Kopu4HeBbIn/5| Benblin/25 CUHUR/14 XENTbIN/12
6 KpacHblA/10 | 4€pHbIA/18 XKENTBIN/15 6enbin/25
7 XKENTbIn/12 CUHUI/10 3eNEHbIN/8 4YEépHbIN/18
8 6enbin/16 KpacHbIn/5 Kopu4HeBbIn/15  cuHUI/10
9 4EpPHbIN/18 | XEnTbln/15 KpacHbIn/20 6enbin/10

Copep>xaHue oT4YETa

Llenb paboThl.
KpaTKoe n310)KeHne 0CHOBHbIX TEOPETUYECKNX MOHATUNA.
MoCcTaHOBKa 3a4a4M C KPaTKUM OMMCaHNEM NMOpPsAKa BbiMOJHEHMSA paboThbl.
MowaroBbIn NAaH PeLIeHns 3agayn.
Pe3ynbTaThl paboTbl NPOrpaMMbl C KPAaTKMMM BbIBOLAMMU.
Obwun BLIBOA NO NpoaenaHHon paboTe.
Kog nporpamMmei.
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PeweHue 3apaum B cpepe CLIPS

lab5.CLP

;//lWabnoH gns 610Ka, XpaHUT pa3Mep , LUBET, MOJIOXKEHME - B Ky4e, B PyKe 1v MOMELLEH B
baLwHo
(deftemplate block

(slot size (type INTEGER))

(slot place (type SYMBOL) (default heap))

(slot color (type SYMBOL))

»//IWabnoH ons oTHOWEHNS, 3a4atoLero nopsaaok pacnonoxxeHns Kkybrnkos B 6aliHe (gns
OCHOBaHMA 3Ha4yeHusa nonen upper,lower He onpeaesneHo
(deftemplate on
(slot upper (type SYMBOL))
slot upper-size (type INTEGER))
slot lower (type SYMBOL))
slot lower-size (type INTEGER))
slot place (type SYMBOL) (default heap))

~ o~ o~ o~

;;//denhcTBre, BbIMONHAEMOE B HACTOALLNA MOMEHT BPEMEHW: MOUCK NOAX0AsAWEro Kybrka nnm
YCTaHOBKA HalEHHOr0 Ha BepLINHY HaluHK
(deftemplate goal

(slot current-task (type SYMBOL))

;;//3alaeM HavanbHOe COCTOosSAHUE Ky4n 610K0B C Kybrkamm
(deffacts bloxx

(block (size 10)(color blue))
(block (size 20)(color red))
(block (size 15)(color yellow))
(block (size 10)(color green))
(block (size 5)(color brown))
(block (size 10)(color red))
(block (size 12)(color yellow))
(block (size 16)(color white))
(block (size 18)(color black))

)

e e T e e e

;1//BBIBOBUT Ha 3KpaH uHdopMauuio o 6ioke
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(deffunction print-block(?color ?size)

(printout t " <[block] [color] = '" ?color "' [size] = '" ?size
lll/>ll Crlf)
);;//koHew deffunction print-block
R

;;//BbIBOBUT Ha 3KpaH nHdopmauuio o Hanbonblem bnoke

(deffunction print-biggest-block(?color ?size)
(printout t crlf "Biggest block: ")
(print-block ?color ?size)
(printout t crlf )

);;//koHey deffunction print-biggest-block

//IVIHALMMpPYeT npouecc NoucKa pelleHuns - ycTaHaBANBAEeT COCTOAHNE CUCTEMbI "MONCK
Kybuka"
(defrule init-system
(initial-fact)
=>
(assert (goal(current-task find)))
);;//koHew defrule init-system

/NweT Hambonbwnin 610K B Kyye
(defrule find-biggest
?goal-ptr <- (goal (current-task find))
?block-ptr <- (block (size ?sl)(color ?cll)(place heap))
(not
(block
(size ?s2&: (> ?7s2 7sl))
(place heap)
);;//end block
);;//end (not): HeT 610Ka 6onblLEero No pa3mepy YeM OaHHbIN
=>
(modify ?block-ptr (place hand))
(modify ?goal-ptr (current-task build))
(print-biggest-block ?cll ?sl);;//BblBECTU MH(OPMaLUIO O 6i10Ke
);;//koHey, defrule find-biggest

;1//BBIBOAMT B10KKN, HAX0OALMECH B Ky4e
(defrule show-in-heap
(declare (salience 2000))
(goal (current-task find));;//Tekyw 3agaya - "nonck"
(block
(place heap)
(size 7?sz)
(color ?cl)
);;//end block

=>
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(printout t "Block in the heap: ")
(print-block ?cl ?sz);;//BbiBecTu nHcopmauuio o bnoke
);;//koHel, defrule show-in-heap

//YcTaHaBnmBaeT 610K B OCHOBaHMe ballHu
(defrule set-basis
(declare (salience 1000))
?7goal-ptr <- (goal (current-task build) );;//Tekyw 3agadya - "cTpouTb"
?block-ptr <- (block (place hand)(color ?col)(size ?sz) );;// ecTb
610K B pyke
(not
(block
(place tower)
);;//end block
);;//end (not): HeT 6noka, Haxoaswerocs B bawHe
=>
(modify ?goal-ptr (current-task find) );;// nepenTn K NOUCKYy CneayoLLero
(modify ?block-ptr (place tower));;// ycTaHOBUTb 610K B HALLHIO
(assert
(on
(place tower)
(upper ?col)
(upper-size ?7sz)
(Lower nil)
(lower-size 0)
);//end on
);://006aBUTb HOBLIN (haKT, COOTBECTBYOLLNIN NomeLLeHnb BoibpaHHOro 610Kka Ha Bepx
HaLlHm
);;//koHel, defrule set-basis

/[YCTaHaBnMBaeT BCe nocnenylolme (Nocsae 3a70XXeHHOro B 0CHOBaHMe) 610Ku
(defrule set-next
(declare (salience 1000))
?7goal-ptr <- (goal (current-task build) );;//Tekyw 3afadya - "cTpouTb"
?block-ptr <- (block (place hand) (color ?color-up) (size ?sz-
up));;// ectb bnok B pyke
(block (place tower) (color ?color-t) (size ?sz-t) );;//coxpaHunu uBeT
HekoToporo 610kKa
(not (on (place tower) (lower ?color-t)(lower-size ?sz-t)));;//HeT
Takoro 6J10ka, KOTOPLIN HAaXo0ANTCA HaZ AaHHbIM
(on (place tower) (upper ?color-t) (upper-size ?sz-t))
?on-ptr <- (on
(place tower)
(upper ?color-t)
(upper-size ?7sz-t)
);;//BbibEpeM 6ok B BalwHe, Ha KOTOPOM HeT 6/10Ka CBepXy, T.e. BepxHMn 610K
=>
(modify ?goal-ptr (current-task find) );;// nepenTu K NOUCKy CneayoLLero
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(modify ?block-ptr (place tower));;// ycTaHOBUTb 610K B HALLUHIO
(assert
(on
(place tower)
(upper ?color-up)
(upper-size ?sz-up)
(lower ?color-t)
(lower-size 7?7sz-t)
);//end on
);://006aBUTb HOBLIN (haKT, COOTBECTBYOLLNN NomMeLLeHnb BoibpaHHOro 610Ka Ha BepX
6aLwHn
);;//koHel, defrule set-next:

;;//oCTaHaBAMBaeT Npouecc Noucka, Korgaa B Ky4ye HM4yero He ocTanochb
(defrule finish-process
(not (block (place heap)));;//HeT H1 oAHOro B10Ka B Ky4e
?goal-ptr <- ( goal (current-task ?task))
=>
(retract ?goal-ptr)
(printout t "Solution found" crlf "Order of the blocks from the
lowest to the highest" crlf)
);;//koHew defrule finish-process

;;//BBIBOAMT peLLeHne nocae 0KOHYaHMs NomcKa
(defrule show-build-process
(not (goal (current-task ?task) ));;//uenb - nokasaTb pelleHue
(on (place tower) (upper ?color-up) (upper-size ?sz-up) );;//Haxogum
610K Ha KOTOPOM HMYEro He HaXOAMTCA CBEPXY
(not (on (place tower) (lower ?color-up)(lower-size ?sz-up) ))
?on-ptr <- (on (place tower) (upper ?color-up) (upper-size ?sz-up)
) ; ;//B0O3bMeM afpecC OTHOLWEHNS, COOTB. AaHHOMY 610Ky
=>
;3//(printout t "Block: color = " ?color-up " size = " ?sz-up crlf)
(print-block ?color-up ?sz-up)
(retract ?on-ptr );;//yBanum OTHOLIEHWE, COOTB. fAHHOMY 610Ky, 4TOObI
NPOAO/KNTb MPOLIECC BbIBOAA PELLUEHUS
);;//koHey, defrule

MakeTHbIX thann

run_lab5.BAT

(load lab5.CLP)
(reset)
(run)
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