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JlabopaTopHas padota Ne4: PeKypCuBHbIe
CTPYKTYpPbl AaHHbIX (AepeBbs)

LLenb paboThl

N3yyeHune n nccnenoBaHne peKypcuBHbLIX CTPYKTYP AaHHbIX B A3bike Visual Prolog Ha npumepe
NEPEBLEB.

OCHOBHbIE TeopeTuieckume nojnoXkeHumsa

[lepeBbs, TakKXe Kak 1 CMIUCKK, ABASIOTCS PEKYPCUBHBIM TUMOM AaHHbIX. [lepeBo - 3TO CTPYKTypa
AaHHbIX, KOTOPas MOXET bbITb pa3fesieHa Ha KopeHb AepeBa, IeBOE M MpaBoe noaaepebs. Tak Kak
NIeBOE U NpaBoe NOAAEPEBbS B CBOIO O4epedb SABNSIOTCS AEPEBbAMM, CTPYKTYpPa PEKYpPCUBHa. Kpome
TOro, IepeBO SBNSETCS eLe U COCTaBHbIM 06BEKTOM AaHHbIX.

JllepeBo, KOTOpPOe NMEeeT TONIbKO [iBa NOALEPEBA, HAa3blBAETCSH ABOMYHbLIM MW BUHAPHLIM. B ToM
c/yyae, ecav ANst KaXXA0ro KOpHs AepeBa BbiMOJHAETCS YCI0BME, NPY KOTOPOM 3HaYeHMe,
HaxonsLleecs B KOPHe lepeBa MeHblUe 3HaYeHMUs, HaXOAsLLEerocs B KOpHe JIEBOr0 NoaaepeBa 1
6onblie 3Ha4YeHNs, HAXOASALWEr0Cs B KOPHE NPaBOro NoAAepeBa, 1BOMYHOE NEePEBO Ha3bIBAETCS
yrnopsiA04eHHbIM.

B Visual Prolog MO)XHO onpeaennTb A4epeBo cneayowmm obpasom:

DOMAINS
treetype=tree , treetype, treetype); empty

Takoe onpegeneHve roBOPUT 0 TOM, YTO AEPEBO ABASETCA COCTaBHbIM 00 bEKTOM, COCTOALLUM U3
Tpex COCTaBHbIX YaCTen: KOPHS, NpMHaANexalwero JoMeHy integer v gByx noanepesbes,
npuHagnexawmx noMeHy treetype, Tak Kak MIMEHHO 3TOT AOMEH N ONUCBIBAET CTPYKTYPY OAHHbIX
Tuna gepeBo. Tak Kak AepeBO SBASETCSH COCTaBHbIM 0OBEKTOM, €ro COCTaBHble YacTu obbeanHseT
(byHKTOp tree. Kpome Toro, AepeBo MOXET HAaX0AUTLCSA B ABYX COCTOAHUAX: ObITb HEMYCTLIM (MMETb
X0TS Obl OANH KOPEHb) MU MYCTbIM (HE UMETb HU OQHOIr0 KOPHS). [ycToe AepeBo ONMNCbIBAETCS
yHkTOpOM empty 6€3 napameTpoB. Ecnm y pyHKTOpPa HET NapamMeTpoB, MNYCTble CKOOKM MOXKHO He
yKa3blBaTb U 3anuCblBaTb TONIbKO UMA (hyHKTOpa. iIMeHa pyHKTOpoB tree n empty, nomeHa
treetype BbibpaHbl NPon3BOALHO. Takoe onpeneneHne No3BONSAET 3anncaTh CAeayoLLYI0
CTPYKTYPY AaHHbIX:

tree(5,
tree(3,
tree(6, empty, empty),
tree(4, empty, empty)),
tree ;
tree(2, empty, empty),
tree(8, empty, empty
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OpfHoM 13 Hambonee YacTbix ONepaLnin C [epeBOM ABNSETCA 00X04 Y3/10B AePEBA W BbIMNOJHEHNE
HEKOTOPbIX AENCTBUIA C HUMWU. Hanpumep, BbIBOA, 3HAa4YEHUI BCeX KopHen aepea. Cnocob pelleHmns
3TOMN 3afia4y MOXHO onucaTb ciefyowmm obpasom:

1. ecnn gepeBo NyCcToe, KOPHS B AepeBe HET, HET M 3HAa4YeHNS KOPHSA AN15 BbIBOAA, HE BbINOJHATb
HUKAKUX 0EeNCTBUINA;

2. ecnn gepeBo HenycToe, TO pa3aennTb AepeBo Ha KOPEHb, JIEBOE 1 NpaBoe Noaaepesbs,
BbIMOJIHATL BbIBOA 3HAYE€HMNS, HAX0AALLErocs B KOpHe Aepesa, 3aTeM obpaboTaTb NeBoe 1
npaBoe noanepesbs.

Ka)xgoe 13 yc/ioBUM B ONMCaAHMK 3a4a4m COOTBETCTBYET NpensioxXeHuto B nporpamme Visual Prolog.

DOMAINS
treetype =tree , treetype, treetype); empty

PREDICATES
print tree(treetype

CLAUSES

% f[epeBo nycTo, No3TOMY HUKaKNE AEUCTBUS HE BbIMOJIHAIOTCS

print tree(empty): -1!.

% f[epeBo HerycTo, No3ToOMy AepeBo pa3buBaeTCcsi Ha TPU COCTaBHbIE YacTy,

% CHa4asia BbIBOANTCA KOPEHb, 3aTeM 06pabaTbiBalOTCA /1IEBOE U NpaBoe

% nognepesbs

print tree(tree(Root, Left, Right D - Root), ,
print _tree(Left),
print tree(Right

OAL
print tree(tree(5,
tree(3,
tree(6, empty, empty),
tree(4, empty, empty)),
tree )
tree(2, empty, empty),
tree(8, empty, empty

CnefyeT 0TMeTUTb, Y4TO B HOMBLUMHCTBE C/ly4aeT pekypcus, Ncnonblyemas npu pabote c
LepeBbAMU, XBOCTOBON He SBNSETCS, Tak NpuxoamTcs obpabaTbiBaTh IeBOE 1 NpaBoe NOAAEPEBLS,
YTO [aeT [iBe PEKYPCUBHbIE LLESIN B OAHOM NPEasIOKEHUN U, COOTBETCTBEHHO, HE BbIMOHAETCS
nepBoe NpaBnI0 XBOCTOBOW PEKYPCUM - PEKYPCUBHBIV BbI30B [1O/KEH OblTb NOCNEAHEN LieNblo B
XBOCTOBOW YacCTW NpaBuia BbIBOAA.

NMocTaHOBKa 3apayuu

Peann3oBaTb Ha A3blke Visual Prolog nporpammy, BbIMOMHSAOLWYIO 3afaHHble onepaunn Hag
LNEepPeBbSMMN B COOTBETCTBMMN C MHAUBUAYAJIbHBIM BapyaHTOM 3aAaHus.
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MopAapoK BbiNOJIHEHUA pPaboThi

1. HannwwuTe Ha a3bike Visual Prolog nporpammy, peann3yoLlyio 3afaHHble onepauny Hag
CMUCKaMK B COOTBETCTBMM C MHOAMBMUAYAJIbHBIM BapyaHTOM 3afaHus.

2. MpounseeanTe oTnanky nporpammel B cucteme Visual Prolog.

3. MocTponTe Tpaccy NporpaMmbl Npu BbINOJHEHUN KaXKAOro 3anpoca.

BapuaHTbl 3a8,aHUN

BapuaHTbl K nabopaTopHon paboTe Ned

Copep>xaHue oT4YETa

Llenb paboTsl.

e KpaTKoe U3N10XeHNE OCHOBHbLIX TEOPETUYECKUX NMOHATUIA.

MocTaHOBKa 3aa4n C KpaTKMM OMMCaHMEM MOPSAAKa BbIMOJHEHNS paboThl.
Tpacchl BbIMOSHEHUS 3aMPOCOB U 06bACHEHNE Pe3yIbTAaTOB X BbIMOJHEHUS.
e Obwui BLIBOA MO NpoAenaHHon paboTe.

e Kog nporpammel.
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