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JlabopaTopHas padota Ne4: PeKypCuBHbIe
CTPYKTYPbI AaHHbIX. [lepeBbsa

LLenb paboThl

OCHOBHble TeopeTU4YecKue NoJIoOXKeHus

LlepeBbs, TakXXe KakK U CMIUCKY, SABASIOTCS PEKYPCMBHBIM TUMOM AaHHbIX. [lepeBo - 3TO CTPYKTypa
AaHHbIX, KOTOpas MOXeT ObITb pa3fesieHa Ha KOPeHb epeBa, NEBOE U NpaBoe noaaepesbs. Tak Kak
NeBOE U NpaBoe NoJAepPeBbs B CBOIO 04epelb ABNSIOTCA AEPEBbAMU, CTPYKTYpPa PeKypcrBHa. Kpome
TOro, AEPEBO ABMAETCA elle N COCTaBHbIM 06 bEKTOM AAaHHbIX.

JlepeBo, KOTOpoe NMeeT TOJIbKO [1Ba NOAAEPEBA, HAa3bIBAETCS ABOMYHLIM UAN BUHAPHLIM. B ToM
cnyvae, ecav 4S8 KaXK0ro KOpPHS lepeBa BbINOJSIHAETCSA YC0BME, MPU KOTOPOM 3HaYeHMne,
HaxoAsLeecs B KOPHe lepeBa MeHbLUIE 3HAYEHUs, HAXOAALLErocs B KOPHE IEBOro noaaepesa u
6onblie 3Ha4YeHNs, HaXoAsALWEroCs B KOPHe NPaBoOro NoaAepeBa, IBOMYHOE [epeBO Ha3biBAETCS
ynopsiA0YeHHbIM.

B Visual Prolog MOXXHO onpeaenuTb Aepeso cneayowmm obpasom:

DOMAINS
treetype=tree , treetype, treetype); empty

Takoe onpefeneHne roBopuT 0 TOM, 4TO [EPEBO ABSETCS COCTAaBHLIM 06 bEKTOM, COCTOSLLNM U3
TPEex COCTaBHbIX YacTeN: KOPHS, MPUHaANexallero 1oMeHy integer n AByx NoALepeBLEB,
NpUHaANeXalux JoMeHy treetype, Tak Kak UMEHHO 3TOT AOMEH W OMUCbIBAET CTPYKTYPY AaHHbIX
TuNa gepeso. Tak Kak AepeBo SBSETCS COCTaBHbIM 06 bEKTOM, ero COCTaBHble YacTu 06bennHSEeT
hyHKTOp tree. Kpome Toro, epeBO MOXKET HAaXOAUTLCS B ABYX COCTOSAHWAX: ObITb HEMYCTLIM (MMETb
X0T$i Obl OANH KOPEHb) UAN NYCTbIM (HE UMETb HI OAHOI0 KOPHS). MycToe AepeBo OnNucbIBaeTCs
dyHKTOpOM empty 6e3 napameTpoB. ECinM y hyHKTOpa HET NapaMeTpoB, MNyCTble CKOOKN MOXXHO He
YKa3blBaTb 1 3aMnCbiBaTb TOJIbKO UMS (hyHKTOpa. MiIMeHa dyHKTOpoB tree n empty, fomMeHa
treetype BbibpaHbl MPOU3BOSILHO. Takoe onpeaeneHne No3BosiseT 3anmcaTb ClieyoLLyo
CTPYKTYPY AaHHbIX:

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

OAHoit 13 Hambosee YacTbIX onepaLuii C 1epeBoM ABNseTcs 06xo y3/10B AEPEBA W BbIMOJIHEHNE
HEKOTOPbIX AENCTBUI C HUMU. Hanpumep, BbIBOL 3HAaYEHUIA BCeX KOpHel fepeBa. Cnocob pelueHus
3TOV 3a[la4 MOXXHO ONMCaTh CieAyoLnM 06pa3om:
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1. ecnn gepeBo NyCTOe, KOPHS B AEPEBE HET, HET M 3HAYEHNS KOPHA AN BbIBOAA, HE BbINOJHATb
HUKAKUX 0eNCTBUN;

2. ecnn OepeBo HeMNyCcToe, TO pa3fesiTb AepeBO Ha KOPEHb, SIeEBOE 1 NMpaBoe NoaLepeBbS,
BbIMNOJIHATL BbIBOL 3HAYEHUS, HAX04sLLIEerocs B KOpHe aepesa, 3aTeM obpaboTaTb sieBoe 1
npaBoe noanepesbs.

Kaxxaoe 13 ycnoBsuim B onncaHnn 3afiadn COOTBETCTBYET NpeasioxxeHuto B nporpamme Visual Prolog.

DOMAINS
treetype =tree , treetype, treetype); empty

PREDICATES
print tree(treetype

CLAUSES

% LepeBo nycTo, MO3TOMY HUKaKne AENCTBUS HE BbIMNOJIHAOTCSA

print tree(empty): -!.

% f[epeBo HerycTo, No3ToMy AepeBo pa3buBaeTcsi Ha TPU COCTaBHbIE YacTy,

% CHa4aJsia BbIBOANTCS KOPEHb, 3aTeM 06pabaTbiBalOTCA JIEBOE U NPaBoe

% rnoanepeBbS

print tree(tree(Root, Left, Right - 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

CnepyeTt OTMETUTH, 4TO B BO/LLUMHCTBE C/y4YaeT pekypcus, ncnonb3yemas npu pabote ¢
LepeBbAMU, XBOCTOBOWN He ABNAETCS, Tak npuxoautcs obpabaThiBaTh IeBOE 1 NpaBoe NoALEPEBbLS,
4YTO OAeT ABe PEKYPCUBHbLIE LIeSI B OAHOM NPEeONOXEHUN N, COOTBETCTBEHHO, HE BbINOJIHAETCS
nepBoe NpPaBuJIo XBOCTOBOW PEKYPCUN - PEKYPCUBHBIN BbI30OB A0J/1KEH ObITb NOC/AEAHEN LIENbIO B
XBOCTOBOM YaCTW Nnpasniia BbIBOAA.

NMocTaHOBKa 3ap4auu

PeanunsoBaTb Ha a3blke Visual Prolog nporpamMMy, BbINOAHSAIOLWYIO 3af@HHbIe onepauun Hag,
LEePeBbAMN B COOTBETCTBUN C MHANBUAYAJIbHBIM BAapUaHTOM 3afaHuns.
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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. lMpounsseanTe oTNaaky nporpaMmsel B cucteme Visual Prolog ona 3anpocoB Ha pelueHne npsiMon
n obpaTHOM 3a4a4m 1 3aja4n Ha nepebop BapnaHTOB.

3. MNocTponTe TpacCy NpPorpaMmbl NPy BbIMOJIHEHMM KaXXA0ro 3anpoca.

BapuaHTbl 3a4aHUN

BapuaHTbl K nabopaTopHomn paboTte Ned

Copep>xaHue oT4YETa

e Llenb paboTbl.

e KpaTKoe U3/10)KeHNEe OCHOBHbIX TEOPETNYECKUX MOHATUN.

e [locTaHOBKa 3afa4yM C KPaTKMUM OMMCaHMEM MOPSAAKa BbIMOIHEHNS PaboThl.
e Tpacchbl BbINOJIHEHUSA 3aNPOCOB U 06bACHEHNE Pe3y/IbTAaTOB UX BbIMOJHEHNS.
e Obwmn BLIBOA NO NpoaenaHHon paboTe.

e Kog nporpammel.
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