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BBEJAEHUE

S3bik IIposior siBnsieTCs NpEnCTaBUTENEM CEMEMCTBA A3BIKOB JIOTMYECKOIO
MIPOTPaMMHUPOBAHUS U B CPABHEHHUH C TPAAULMOHHBIMU SI3bIKAMU ITPOTPaMMUPO-
BAaHMS, MPEIHA3HAYECHHBIMU ISl 3aIIMCH aJITOPUTMOB, TakuMU Kak beiicuk, @op-
TpaH, [lackans, Cu, o01agaeT cynecTBEHHBIMU OCOOEHHOCTSIMMU:

 nporpamma Ha [Iposore He SBISIETCS aNTOPUTMOM, a MPEACTABIAECT COOOM
3aMKCh YCJIOBUS 3a/1a4u Ha si3bIKe (DOPMANBHON JIOTUKHU (T.€. 3TO I€CKPUNTUBHBIM,
OINMMCATEIIbHBIN S3bIK TPOTPAMMUPOBAHMS);

* s3Ik [Iposor mpeaHa3HauyeH HE I PEIICHUS BBIYMCIUTENbHBIX WIH Tpa-
dbudeckux 3a1ay, a sl peICHUS JIOTUYECKUX 3aad, AJI1 MOACTUPOBAHNUS MPOLIeC-
ca JIOTMYECKOTO YMO3AKJIIOUEHHUs YeIOBEKa; BBIUMCICHUS K€ U rpaduuecKue mMo-
CTpOE€HUs BBINONHAOTCA B IIposiore kak moOOYHBIN TPOIYKT JOTHYECKOTO BBIBO-
Aa;

* [Iposior TpeOyeT 0coOOro CTUISI MBIIUICHHS] IPOTPAMMUCTA, YTO 3aTPYIHS-
€T U3YYEHHUE €ro TEMH, KTO YK€ MPUBBIK K MPOLEAYPHOMY MPOrpPaMMHPOBAHMUIO,
MOATOMY, TaK Ha3bIBAEMbIE, IPAKTUYECKUE MTPOTPAMMUCTHI HE CTPEMSTCS MEPEXO-
JUTh HA 3TOT A3BIK, YTO MEMIAET pocTy nomyisipHoctu [Iponora. OgHako BO MHO-
rux ctpanax (SAnonumn, Aurnuu, @panmnuu, ['epmannu, U3paune u T.14.) pacmupsi-
eTcsl mpakTuka npumeHenus [Iposora B 0Opa3oBaHUU Kak MEPBOTO HU3y4aeMOro
A3bIKa POTPAMMUPOBAHUS.

Bce BollIenepeunciieHHOe 1103B0JsI€T OTHECTH [Iposor B cyliecTByromeM Jie-
JICHUHU S13BIKOB MPOrPaMMHUPOBAHMS HA S3bIKA HU3KOTO M BBICOKOT'O YPOBHS K SI3bI-
KaM CBEPXBBICOKOTO YpOBHs. B ssmoHckoM npoekTe co3nanus B 90-x romax XX Be-
Ka KOMIIBIOTEPOB 5-TO MOKOJIeHHUs (00J1aatoX UCKYCCTBEHHBIM HMHTEIIJIEKTOM )
[IpoJior MoJyi0’)keH B OCHOBY aIlllapaTHOW OpraHU3alMKM U pa3padOTKU MpOTrpaMMm-
HOTO 00ecIeyeHusl.

N3yuenuto s3bika [Iponor oueHb ciocoOCTBYET MPEAIIECTBYIONIEE N3YUEHUE
MAaTEMATUYECKOM JIOTUKH, TTIOHSITUAHOW CUCTEMOUN KOTOPOM OH MOJIb3YyETCH.

[{enbto HACTOAIIETO MOCOOUS ABIISETCS U3YUCHHE TEOPETUUECKUX aCIEKTOB U
MPAKTUYECKOE OCBOCHHUE MPUEMOB JIOTUYECKOTO MPOrPAMMUPOBAHUS CTyAEHTaMU
BVY3a, obyuarormumcst o Hanpasieruio noarotoBku «090301 — Uudopmatuka u
BBIYHMCIIUTENbHAS TEXHUKAY. Y4eOHOE MOCOOre MOXKET MPECTaBISATh MHTEPEC IS
CTYIEHTOB JPYIUX HANpPaBICHUN MOATOTOBKH, U3YYAIOIINX JIOTHUYECKOE MPOrpam-
MUPOBAHME, a TAKXKe JJIsl aClUPaHTOB, MPENojaBaTeNel BBICHIEH NIKOJbI, MPO-
IPAMMUCTOB.

[TocoOue «OCHOBBI JOTMYECKOTO MPOrPaMMHUPOBAHUS M peau3alus Mpo-
rpamM Ha si3bike [Iposor» cocTtouT U3 AByX yactedd. B mepBoii yacTu gaHa oOmas
XapaKTepUCTHKAa TEOPETUYECKUX OCHOB NPOTrpaMMHUpPOBAHMUS Ha A3bike [Iporor:
CTPYKTypa IPOrpamMMbl, CAHTAKCHUC S3bIKa, CONIOCTABJICHHE, apU(PMETHUECKUE OTle-
pauuu B IIponore, cemantuka IIponor-nporpamm, pabora co cnuckamu. Bropas
4acTh MPEJICTABIICHA TPEMSI YPOKAMU-TIPAKTUKYMaMHu U JEBATHIO J1JA0OPATOPHBIMU
pabotaMu. YPpOKU-TIPAKTUKYMBI MTO3BOJISIOT CTYJIEHTY Pa300paThCs C MEXaHU3MOM
pabotel B cucteme Turbo Prolog 2.0, ocBOMTh KOMaHIbl PEIAKTHPOBAHHUS U KO-

3



MaH/Ibl TTIaBHOTO MEHI0. B mabopatopHbix paboTax paccMaTpUBAaIOTCS OCHOBHBIC
MOHATHS U NIPEAUKATHI A3bIKA, a4 TAKXKE BO3MOXXHOCTU IIPUMEHEHHU s3bika [Iponor
JUISL pEeLIEHUs JJOTUYECKHX 3aJ]lay, IPU CO3[JaHUU SKCIEPTHBIX CUCTEM, UHTEp(eil-
COB Ha €CTECTBEHHOM S3bIKE. V3510KEHHE CONPOBOXKAAECTCA OONBIINM KOJIUYECT-
BOM IPUMEPOB, 0(POPMJIEHHBIX B COOTBETCTBUU C MIPABUIIAMU U CUHTAKCUCOM SI3bI-
Ka. B koHIe kax10# 1abopaTopHON pabOThl pa3MeELIeHbl 3aJaHusl Il CaMOCTOsI-
TEJILHOTO BBINIOJHEHUS U CTPYKTypa COOTBETCTBYIOLIETO oTUeTa. [IpencraBieHHble
IIPUMEPBI U NIPEUIaracMble 3aJaHusl OPUEHTUPOBAHBI HA UCIIOJIb30BAHUS CHCTEMBI
nporpammupoBanus Turbo Prolog 2.0.

Tak kak cucTtemsl IporpammupoBaHus Ha I[Iposiore mjisgs KOMIBIOTEPOB H0-
MyCKAIOT MCIIOIb30BAHKE JIMIIb JJATUHCKUX CTPOYHBIX M MPOIMUCHBIX OYKB: a ... Z,
A ... Z, TO UCTIOJIb30BAHUE PYCCKUX CTPOUYHBIX U MPOMMCHBIX OYKB: a ... 1, A ... A
He npomyckaercsa. s Toro 4toObl CMBICT MMEH OCTABaJICs MOHSATHBIM, B XOJI€
MPaKTUYECKON pabOThI C UHTEPIPETATOPOM PEKOMEHAYETCS MUCHOJb30BaTh B Kaye-
CTBE€ MMEH 3alllCh PYCCKUX CIIOB JIATUHCKMMH OykBamu. B 3amavax Hacrosuiero
y4e0HOT0 MOCcOOHs BCE OTHOIICHHSI 1 UMEHA 3allMCaHbl PyCCKUMH OYKBaMH, TAKOU
IPUEM HCIIONIB30BaH JIJIsl TOTO, YTOOBI CAENAaTh CMBICII IPOTrpaMM HauboJiee MOHST-
HbIM. [Ipu 3amycke 3THX IPOTpaMM B «aHIVIOS3BIYHBIX» CUCTEMAax IPOrpamMMUpPO-
BaHUsl HYKHO 3aMEHSTh pycCKue OyKBBI B UMEHAaX Ha JIATUHCKUE, COOTBETCTBYIO-
IIM€ MPUEMbI IPUBEJICHBI B IpUMeEpax pasnena 2.

ABTOp BBIpa)KaeT UCKPEHHIOIO MPU3HATEILHOCTh CBOUM CTyJeHTaM (AHIpPO-
noBoit O., [lomsikoBy A., Upunsin A., bopoakuny /l., EpmakoBoii E.), Bopocs! u
3aMeuyaHusl KOTOPBIX B HEMAJIOW CTENEHU CIOCOOCTBOBAJIM MOSIBICHUIO Mpeiyia-
raeMoro nocodus. He MeHbIIIyI0 IPU3HATENBHOCTh ABTOP BBIPAXKAET PELICH3EHTaM
— KaHauAaTy NeJaroruueckux Hayk, JOLEHTY Kadenpsl nHpopmaTuku, nHdopma-
HMOHHBIX TexHoyorui u 3ammTbl uH@opmanuu JII'TIY um. ILII. CemenoBa-Tsn-
[Manckoro KpytukoBy M.A. u kaHauaaTy Gu3NKO-MaTeMaTHYECKUX HAYyK, JOLICH-
Ty Kadeapsl GU3MKU, paguoTeXHUKU U 3nekTpoHukd EI'Y um. M.A. bynuna Kys-
Henony /[.B.



Yacrs 1. O01mas XapakTepucTHKA TEOPEeTHYECKUX OCHOB
nporpammupoBanus Ha IIpoJiore

§ 1. KpaTkmnii 0630p si3bika IIpoJior

Ilponoe — 3To S3bIK MPOrPaMMHUPOBAHHUS, UCTIOJIB3YEMBIH JJIsI PEILICHHS 3a]1ad,
B KOTOPBIX ICUCTBYIOT OOBEKTHI 1 OTHOIICHHS MEXKTY STUMH OOBEKTAMHU.
[Iporpamma Ha TPOJIOTE€ COCTOUT W3 MPedslodHCeHUll, KOTOPbIE MOTYT OBITH
Gdaxmamu, npasuiamu Vi 60NPOCAMU.
IIpumep nporpaMmbi: poJCTBEHHbIE OTHOLIEHHUSI.
PaccMoTpum 1epeBo poJCTBEHHBIX OTHOIIEHUH (puc.l):

Jull

Puc. 1. Jlepeso poocmeenHvix omuoutenul

@axmel. BBenem otHoIeHWe poauTenb (parent) mexay oObekramu: parent
(tom, bob). D10 dakr, onpenensromnuii, uro Tom siBiseTcst poautenem booa.

Parent — umsi oTHomeHusi, tom, bob — ero aprymenTbl. Terneps MOXKHO 3aITH-
caTh MPOrpamMMy, ONMCHIBAIOIIYIO BCE JAEPEBO POJICTBEHHBIX OTHOIICHHUH (pHC. 2).

parent(pam, bob).

parent(tom, bob).

parent(tom, liz).

parent(bob, ann).

parent(bob, pat).

parent(mary, ann).

parent(pat, juli).

DTa mporpaMma COCTOHUT M3 CEMH MpeIokKeHuil (yTBepkiacHumii), clause
(kmo3). Kaxkprii k103 3amucad (aktoMm B Bujae oTHomieHus parent. Ilpu samwcu
(dhakTOB HaZI0 COOMIOAATH CIICIYIOITUE TIPaBUIIA;
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e HMEHA BCEX OTHOIIECHUN U OOBEKTOB C MaJICHbLKOW OYKBHI.
e CHayaja 3amuChIBACTCS WMsI OTHOIIEHUS, 3aTEM B KPYTJIBIX CKOOKax uepes
3aMsITyI0 OOBEKTHI.
¢ B KOHIIE CTaBUTCS TOUKA.
Paccmotpum emme oqun npume ¢akra: like (bob, pam), rae like —apaBuThCs.
CoBOKYITHOCTH ()aKTOB B MPOJIOTe€ HA3BIBAIOT OA30U OAHHbIX.
Bonpocwl. K coctaBiieHHON 0a3e TaHHBIX MOXHO 3aJlaTh 6onpocsl. Bonpoc B
OOBIYHOM IIPOJIOTE€ HauuWHaeTcs ¢ ?. Bompoc 3amuchiBaeTcsl Takke, Kak U (pakT.
Hampumep:

el

? - parent (bob, pat).

yes

Koraa nposnor nojiydaet BONpoc, OH MbITAETCS COMOCTaBUTh €ro ¢ 0a30ii 1aH-
HbIX. Takoil ¢hakT HaxonuTCs, OTBET: Aa (yes). Ha Bompoc

?-parent (bob,mary).

no

OtBet OyzaeT HeT (NO), Tak Kak Takoro (akra B 0a3e JaHHBIX HET.

Ilepemennvie. MoXHO 3a/1aTh BOIIPOC M y3HATh KTO poauTenb liz:

?-parent (X, liz).

X=tom

3necb X — nepemennas. Ee BeNMUYMHA HEU3BECTHA, U OHA MOXKET IPUHUMATH
3HayeHMs. B naHHOM ciyyae ee 3HaueHHEM OyJeT OOBEKT, ISl KOTOPOro 3TO yT-
BEP)KIACHNUE NCTUHHO.



?-parent (X, bob).

X=tom
X=pam

MoxHO 3a7aTh BOIIPOC, KTO SIBJISAETCS YbUM poauTeneM. Mnu Haiitu Takue X
u Y, uro X sSBIseTCA poauTeneM Y.

?-parent (X, Y).

X=pam
Y=bob
¥Y=tom
X=bob
W T.A.

Judi

Konvionkuyusa ueneii. Moxuo 3aaath Oosiee o6mmuii Boripoc: Kto sBisercs
poautenem poautens juli. Tak kak HeT oTHomeHus grandparent (6aGymika, me-
JyIIKa), TO MOXHO pa30UTh Ha JBa BOIPOCA:

1. xto poautens juli. [Mpeanonoxum — Y.
2. kto poautens Y. [Ipenmonoxum — X.
Torma cocTaBHOM BOIPOC:



?-parent (tom, Y), parent (Y, X).

Y=bob
X=ann
Y=bob

=pat

[Ipu moucke peunreHus cHavyajia HaXoAuTcs Y , a 3aTEM [0 BTOPOMY YCJIOBHIO
X. Bonpoc: Kto BHykn Toma?:

L_‘ ?-parent (tom, Y), parent (Y, X).

Y=bob
X=ann
Y=bob
X=pat

Borpoc, ects 11 y ann u pat o6mwmii poaurens?

Fesl

?-parent (Y, ann), parent(Y, pat).

Y=bob

wliea LU

Ilpasuna. Beenem otHomienue pederok child, oopatnoe x parent "ponu-
tenb". MosxHo ObL10 ObI OnpeaenuTh anajgoruyno: child (liz, tom). Ho moxHo wnc-
1oJb30Bath, 4to otHomeHue Child obpatHo k parent u 3amwcats B BHIEC yTBEp-
xaenus — npasuna. child(Y, X):-parent (X, Y). IIpaBuiio untaercs Tak: 1Js1 BCexX
XuYY -child X, ecotm X -parent Y.

[MpaBuiao ornuuaercst oT ¢akTa TeM, 4TO (pakT BCEria MCTHHA, a MPABHJIO
OIMCBIBACT YTBEPIKICHHE, KOTOPOE OyIeT HCTHHHOM, €CJIM BBITOJHEHO HEKOTOPOE
ycioBue. [103ToMy B mpaBuie BBIICIISAIOT: 3aKIIOYCHUE YCIOBUE



child(Y, X) :- parent (X, Y).

ronoga Teno

head body
Ecnu ycnosue parent (X, Y). BBIIOJHSCTCS, TO JOTHYECKUM CIICACTBHEM U3

uero oyzaer yreepxxaenue child(Y, X).
PaccMoTpuM, Kak MPaBUIIO MCIIOJIB3YETCS POJIOTOM. 3a1aJIMM BOTIPOC

?-child(liz, tom).

B nporpamme Het nannbix o child.Ho ecth nmpaBuito, KoTopoe BEpHO JIst BCEX
XY, B Tom uncie mis iz u tom. MbI 10JDKHBI TPUMEHHUTH IPABHUITO /IS 3THX 3Ha-
yeHui. J{yst 5TOro Hamo MOACTaBUTH B IIPaBHUIO BMecTo X- tom, a BMecto Y - liz.
["oBOpsT, YTO TIEpeMeHHbIE OYIyT CBS3aHBI, a ornepaiusi OyJeT Ha3bIBaThCS N0O-
cmanoskot. TTonydaem KOHKpeTHBIN ciaydvaid s npasuia child(liz, tom):-parent
(tom, liz). YcnoBuas yacte npunsiia Buz parent (tom, liz). Teneps Hamo BbIsiC-
HUTh BBITNIOJHAETCS JM 3T0 ycioBue. Vcxomnas nens child(liz,tom) zamensiercs
nojienso parent (tom, liz)., koTopas BBIMONHSETCS, MO3TOMY MPOJIOT OTBETHT
yes'.

Konvronukuyusa 6 npasunax. JlobaBuM enie 0JHO OTHOIIEHUE B 0a3y JaHHBIX,

yHapHOe, onpeensromee moj (male).

male(tom).

male(bob).

male(jim).

female(liz).

female(pam).

female(pat).

female(ann).

Tenepsr ompenenum otHomieHHe Mother (mama). OHO omuchIBaeTCs clie-
ayromum oopazom: Jlast Becex X Y X -mother Y, if X- parent Y u X -female.

Taxum obOpa3zom, mpasmiio Oyaer mother(X, Y):-parent(X, Y), female(X).



Mo>XHO 3amnmcaTh

mother(X, Y):-parent(X, Y),
female(X).

N

mother(X, Y):-
parent(X, Y),
female(X).

3ansras MCXKAY ABYM:A YCIIOBHAMH O3HA4YAaCT KOHBIOHKIIHIO I_IGJ'IGI\/JI, T.C. IBa
YCIOBHA OJOJIZKHBI OBITH BBITTOJTHEHBI OJHOBPCMCHHO.
Kak cuctema OTBETUT Ha BOHpOC?

L

?-mother (pam, bob).

yes

Haxoautcs npasuiio mother, IIPOU3BOAUTCS NOACTAaHOBKA

X=pam

Y=bob

[Tomyuaem npasuiio mother(pam, bob):- parent(pam, bob), female(pam).
CHayvaJia yJIoBJIETBOPSIFOTCS parent , a 3arem female
[Iponor oTBeyaer: Yes.

Bomnpoc:

?-mother (X, bob).

A=pam

10



Ilepemennvie 6 mene npasuna. Onpenenum otHoueHue sister (cecrpa): s
Jro0bIx X 1Y X sister Y, if y X n Y ecTb 001umii poaurenn, u X female.
3anuiemM MpaBUiIo Ha MPOJIOTe.

sister (X, Y):- parent(Z,X),
parent(ZY),
female(X).

3nech Z-o0muit poauTenb. Z-HEKOTOPBIH, TF0001. MOXHO CIIPOCHUTH

?-sister(ann, pat).
yes
?-sister(pat, pat).

yes

OtBer Oyner ''yes'. Tak kak Mbl He noTpedoBayin, YTOObl X 1 Y ObUIM pa3-
HBIC.

Ho6asum otHomenue different (X, Y), kotopoe ykaseiBaer, uto X u Y pas-
HBIE.

sister (X, Y):- parent(Z,X),
parent(Z,X),
female(X),
different (X, Y).

Cmpykmypa npozpammut Ilponoz npenctaBisercs CIeayOMUM 00pa3oMm.

npeanoxeHue - pakT, npasuno, BOMNPOC
clause fact, rule, goal
COCTaB head head
?
I I
body body

11



§ 2. Cunrakcuc I[Iposora. Apudpmeruka. ConocrapjieHue

Cunmakcuc Ilponoza. IlporpaMma Ha TPOJIOTE COCTOUT U3 HNPEONOHCEHUL
TpeX BUIOB: pakmol, npasuid, 60npocel. Bee MpeaioxKeHus CTPOSTCS U3 TEPMOB.
Tepm IBNIIETCSI CHHTAaKCUUYECKOU enuHUIEeH (cM. puc.l).

Puc.1. Buovt mepmos

Koncmanmei — 3T0 TOMMEHOBaHHBIE KOHKPETHBIE OOBEKTBI MM OTHOILIECHHMS.
ATOMBI MOTYT 3a1aBaThCH:

1) nenouxoit OykB, U(p ¥ CUMBOJIOM MOAYEPKUBAHUS ' ', HAUWHASA CO CTPOYHOMU
OYKBBI.

a

sister

X_23

Yucna: yenvle (nuanazon -32768 32767), nciictButenbHbie (quana3on 1E-
307 1E+308).

Ilepemennvle cinyxar nias 0003Ha4YCHUSI OOBEKTOB, 3HAYCHUST KOTOPHIX MEHS-
IOTCSA B XOJI€ BBINOJHEHHs MPOrpaMMbl. MIMeHa IepeMeHHbIX MOTYT HAaYMHATHCS
WM C TIPOITUCHON OYKBBI, MJIM C CUMBOJIA MO YCPKUBAHMUS

X

Y

Result

_result

Ecnu 3HaYeHHe mepeMeHHON HE MHTEPECYET, TO MOXKHO HCIIOJIb30BaTh dHO-
HUMHblE NepeMeHHble B BHAE CcHMBoJa mnomuepkuBanus ' . Hampumep,
haschild(X):-parent(X, Y). 3a1ech 3nauenue Y He UHTEPECYET, MOITOMY MOYKHO
sarucath haschald(X):-parent(X, ). 3naueHre aHOHMMHOM MEPEMEHHOW HE BbI-
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BOJIUTCS Ha revath. ECIIM HECKOJIBKO aHOHMMHBIX MEPEMEHHBIX, TO OHHU BCE pas-
Hble. Mcrmonp30BaHie aHOHUMHBIX IEPEMEHHBIX ITO3BOJIIET HE BBIAYMBIBATH HMEHA
IIEpEMEHHBIX, KOTa HE HaJIO.

ITycTh 3a7aHO OTHOIICHKE parents /ISt ABYX POJUTEIICH:

parents(ann, tom, bob).

Torma B mpauie: child(X):-parents(_, , X). Y, Z o0e aHOHUMHBIC IIepe-
MCHHBIE pa3HbIE.

KommenTapmii: 00s1acTh JE€HCTBUS IEPEMEHHBIX — OJIHO MPEJIOKEHHUE.
OpHOMMEHHBIE IEPEMEHHBIE B PA3HBIX IPEIJIOKEHUAX MOTYT UMETh PA3HBIC

3HAYEHUS.
Cmpykmypa — 3TO €IUHBIM OOBEKT, COCTOSUIUN M3 COBOKYMHOCTH JPYTHX

OOBEKTOB, Ha3bIBAEMBIX KOMIIOHEHTaMU. KOMIIOHEHTHI B CBOIO OYEpEeIb MOTYT
ObITh Tarke cTpykrypamu. Ctpykrypa data. Ha3zsanue CTpyKTYpBl CTOWT TEepes
CKOOKaMH, a KOMIIOHEHTBbl BHYTpH CKOOOK uepe3 3amaryio (puc. 2). Ha3Banue
ctpykTypsl — DYHKTOP.

data(27,april, 1992).
foele/

(PYHETUD KUMILOH EHT b

Puc. 2. Cmpoenue cmpykxmypol

CTpyKTypbl MOKHO U300pa’kaTh B BUJIE IEPEBHEB:
data

]\

27 april 1992

Kopens aepeBa — riaBHbli QyHKTOP.

CtpykTypa ¢ koMrnoHeHTamMu — ctpykTypamu owns(bob, book(moby_dick,
mell_will)).

CTpyKTYpbl MOXKHO UCIIOJIB30BATH JIJIS MPEICTABICHUS] TEOMETPHUUYECKUX (U-

Typ.
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O0beKTbI:
touka P1=point(1, 1)
touka P2=point(3, 3)
otpesok seg(P1, P2)
170031
seg(point(1, 1), point(3, 3))
TPEYTOJILHUK
triangle(point(2, 5), point(2, 8), point(5, 8))

Ecnu mana Touka TpexmepHoro mpoctpancTta: pPoint3(X, Y, Z), To MOXKHO
sanucatb: Point(X, Y, Z). [Tonyyaercs: point(X, Y, Z) u point(X, Y).D1o pa3Hbie
TEPMBI, T.K. KOKIBIA QYHKTOP pa3indaeTcs IByMsl MapaMeTpaMu:

e UMEHEM,
¢ APHOCTHIO (YMCIIOM aTOMOB).

[Tostomy mumryT: point/2 wimm point/3. Hanpumep, eciu Hanucano: OTHO-
HICHHE point/2 3aJ1aHo .... . ITO O3HAYAET, YTO 3aaaHo point( , ), a He point/2(_, ).
DTO TUNUYHAS OLIKOKA.

Onepamopul kax pynkmoput. Hexotopbie PyHKTOPHI yJ1I00HEE 3aMUChIBATh,
Kak orepatopbl. Hanpumep, MmoxxHo 3anucate +(1, 2) mim

+
/\
1 2

Y nobuee 3anucath 1+2 , T.e. B Buje oneparopa. [Ipudyem Ha/l0 HOHUMATh, YTO
ATO HE OIepalus CJI0KEHHUs, a ONlepaTOpHas 3alUCh CTPYKTYphI. Takue ornepaTtopbl
Ha3bIBAIOTCS UH@UKCHbIMU. AHAJIOTHYHO oOIepaTopHas 3amuch 2*a+b*c moxer
OBITh MIPE/ICTABJICHA B BUJIE CTPYKTYPHI:

+(*(2, a), *(b, ¢))

OTO U MPOU3BOAUT IPOJIOT IIPU TPAHCISILUU ONEPATOPHBIX BbIpaxkeHu. Hano
YETKO TIOHUMATh, YTO OTMEepPaTOPhl — ATO Apyras ¢hopma 3aruch CTPYKTYPHI.

Apugmemuxa. B niposiore BBIOIHAIOTCS CIEAYIONME onepanuu: +, -, *, /,
MoOod — ocTaToK OT LEIOYUCIICHHOTO AenieHus. Eciu 3anucars:

?-X = 2+1.
X=2+1,
TO TIOJIYYMM TIPOCTO COTIOCTABIICHHUE TMEPEMEHHOW M CTPYKTYpbl. UTOOBI apudme-
THYECKOE BBIPAKCHUE PACCUHMTHIBAIOCH, HEOOXOIMMO HCIOJIb30BaTh BCTPOCHHBIN
orepaTop IS, KOTOPbIi 3aCTaBIISICT BBINOIHATh ApU(METHICCKUE OIICPAIIHH.
?7-Xis 2+1.
X=3
?-Y is 2*(5+6).
Y=22
MoryT ObITh IEpEMEHHBIC, HO OHU JJOJKHBI UMETh 3HAYCHUE K MOMEHTY BbI-
gucnenus: T(X, Y, Z):-Z is X*X + Y*Y u 3agaTh Bonpoc
?-1(2, 3, R).
R=13
14



Ecim onpenenuts: sSUum(X1, X2, X):-X is X1 + X2.
?-sum(2, 3, X).
X=5
?-sum(l, 1, X1), sum(X1, X1, X).
4,
Onepayuu cpasHenua NCNONIB3YIOTCS TIPU CpaBHEHUH uunced, B [Iposore ecth
oneparuu X > Y, X <Y, X>=Y, X=<Y, paBeHCTBO JiJ1s1 Tt0ObIX TepMOB X =Y,
X\=Y(c nobounvim s¢hcpexmom). Hanpumep, 3a1auui cpaBHECHHUS

?- 100 > 4.
yes
WM 3aj]ada Ha OTPaHUYCHUE 110 Bo3pacTy (age)
age(mary, 20).
age(ann, 23).
age(bob , 25).
?-age(X,Y), Y>21.
X=ann;
X=bob;
?-age(X,Y), Y>21, Y<=23.
X=ann;
Omnpenenum otHomeHue "Boime" higher/2, ncmonb3ys qaHHbIe puc.3.
higher(point(X1, Y1), point(X2, Y2):-Y1>Y?2.
?- higher(point( 1, 1), point( 2, 2).
no

Ecnu nao6opot - To OynaeT yes.

Puc. 3. Pacnonooicenue mouex
Conocmaenenue. I'naBHON onepanuend B mpoiiecce BbinmonaHeHus [Iposor-

MIPOTPaAMMBI, SIBJISIETCSL conocmaeiieHue (corjlacoBaHue, yHU(GUKaIYs ) TEPMOB.
Hanpumep, parent(pam, bob).
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?- parent(pam, bob).
Yes

HGHL COorjiacycTc.
?-parent(pam, X).
X=bob

Taxke coriacyroTcs,, OJHAKO B MOCIEAHEW mporpamme X KOHKPETU3UPYETCS H
nprHUMaeT 3HadeHue bob, Ho eciu B34TH JBa cocTaBHBIX TepMa — cTpyKTyphI a(b,
C,d(e, F, g(h, i, J))) ua(B,c, d(E, f, g(H, 1, j))). Cornacyrorcs mu oru? Uro Oy-
JIeT ¢ TIEPEMEHHBIMH TTocTie coracoBanus? Kak oHM OyayT KOHKPETH3UPOBAHbI ?

Conocmagnenue — 3T0 TIPoOLECC, HA BXO/ KOTOPOTO MOAAIOTCS J1BA TEPMa, a OH
IPOBEPSIET, COOTBETCTBYIOT JIM 3TU TEPMBI IpyT Apyry. Ecimu tepMer He comocrta-
BUMBI, 3HAYHUT COTIOCTABIICHUE TEPIUT HEyaady. Eciau TepMbl COITOCTaBUMBI, TOT/AA
IPOIIECC COTOCTABJICHUSI HAXOAUT KOHKPETU3ALHUIO TMEPEMEHHBIX, ACNAIOMIUX ATH
TEpMBbI TOXKJICCTBEHHBIMH, M 3aBepIaeTcs ynauei (puc. 4.).

KOHKPETH3AITITd

yaada

Heymarma

Puc. 4. Ilpoyecc conocmasnenus

Kakwue e nmpaBuiia onpenemnsitoT COnoCTaBUMOCTh ABYX TepMoB S u T?
1. Eciu S u T xoHcTaHThl , TO S 1 T commocTtaBUMBI TOJIBLKO, €CJIM OHU SIBJISIOT-
Cs OIHUM U TEM K€ 00BEKTOM, T.€. 2 comnocrasisiercs ¢ 2, bob conocrasis-

ercs ¢ bob.
2. Ecmu S mepemennas, a T — mpon3BOIbHBINA 00BEKT, TO HU COITOCTABUMBI U S
npunuceiBaeTcss 3HaueHue 1. Haobopor, ecnu T — mnepemeHHas, a

S — mpou3BONIBHBIN 00BEKT, TO T MPHUMHCHIBaETCS 3HadeHue S. ['oBOPAT, 4TO
T KOHKpETH3UpPYEeTCs 3HAUCHUEM S, T.€.:

data(M, D, 1992).

data(may, 3, Y).

ConocTaBuMBI, IEPEMEHHBIE KOHKPETUZUPYIOTCS:
M=may
D=3
Y=1992
B 000MX TepMax.
3. Ecou S u T — cTpyKTypbl, TO OHU COIIOCTAaBUMBI, €CJIU
a) S u T umeroT 0AMHAKOBBIN TTIaBHBIN GYHKTOP
u
b) Bce UX COOTBETCTBYIOIINE KOMIIOHEHTHI COMTOCTABUMBI.
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PCSyHBTI/Ipy}OHlaH KOHKpETU3auuA OnpCaACIsI€TCA COIIOCTABICHUECM KOMIIO-
HCHT.

Ecnu conoctaBuTh CTPYKTYpbI

a(b, C, d(e, F, g(h, i, J)))

a(B, ¢, d(E, f, g(H, I, ]))),

TO MOJIy4YUM

B=b

C

=e

f

h

w0

=TT
L9

=)

PaccmoTpum Oosiee Cl0KHbBIM pUMep:
triangle(point(2, 5), A, point(B, 8))
triangle(X, point(2, 8), point(5, 8))
ITocne KOHKPCTHU3all1

X=point(2, 5)

A=point(2, 8)

B=5

Eme onun npumep:

KOHKPETU3NPOBAHHAA NEPEMECHHaA X=2

I

triangle(point(X, 5), point(X, 8), point(5, Z2))
HEKOHKPEeTU3HMPOBAHHAS NMepeMeHHass Y=2
I

triangle(point(2, 5), point(Y, 8), point(5, A))

Ecnu Y npeacraBinser co00it He KOHKPETU3UPOBAHHYIO NTEPEMEHHYIO, a Tie-
peMeHHass X KOHKPETU3UPOBaHHYI0, TO X U Y COIIACYIOTCS U MPUHUMAET 3Haue-
Hue X, T.€.

X=2

Y=2

[lepemennnie Z u A 00e He KOHKpETU3UpOBaHbl. OHU COTJIACYIOTCSI U CTaHO-
BATCS cuenieHHvimu. Eciii 1Be IEpEMEHHbBIE CLEIUIEHbI, TO MPU KOHKPETH3ALUU
OJIHOM U3 HUX, BTOPOIl IEPEMEHHON aBTOMAaTUYECKU OyIE€T MPUCBOEHO TOXKE CaMOe
KOHKpPETHOE 3HayeHue, 4to 1 nepoi. Kak 31o 6pmo ¢ Xu Y.

/Ipyzoe 3nauenue onepayuu = ¢ Ilponoze. B Ilponore onepauus = , KpoMe
CpPaBHEHUS BBIMOJHSAET COMOCTaBJIEHHWE ABYX TEPMOB, C KOHKpETH3allMell mepe-
MeHHBIX. Ecii TepMBbI cornacyrorcs, TO pe3yabTaT UCTHUHA.
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?-a(B,c(x,D))=a(d,c(X,3)).
Yes
B=d
X=X
D=3
AHAJIOTHYHO, ONIepans /= JaeT UCTUHY, €CIIA TEPMBI HE COTJIaCYIOTCA.
?-a(x)/=a(d).
Yes
Ilpumepvr conocmagnenuna cmpykmyp. PacCMOTpUM CTPYKTYpbI, OIHCHI-
BafoIme oTpe3ku (cM. puc.5). J[Ba ¢akrta, OMHMCHIBAIONINE CBOWMCTBO BEPTHUKAIH-
HOCTH
U T'OPU30OHTAJIBHOCTD.
vertical(seg(point(X,Y),point(X,Y1))).
horiz(seg(point(X,Y),point(X1,Y))).
?-vertical(seg(point(2,2),point(2,5))).
Yes
?- horiz(seg(point(1,4),point(2,4))).
Yes
?-horiz(seg(point(1,4),point(2,X))).
X=4

Puc. 5.
§ 3. CemanTuka Ilposor-nporpamm

Paznmuuator oexnapamusnyro n npoyedypHyio cemanmux) (CMbICI, TTIOHHUMa-
HHE) TIPOJIOr-TIporpaMM. PaccMoTpuM AeKIapaTUBHBIM CMBICIT O0JIee IOIpOOHO.

JlexJIapaTUBHBIA CMBICJ, KAacaeTCsd TOJbKO OTHOIIECHWH, OINPEACICHHBIX B
nporpamme. JlekmapatuBHas CEMaHTHUKA OTPENIETISET, YTO JIOJDKHO OBITh pe3yJibTa-
TOM PadOTHI IIPOTPAMMBbI, HE BJABAsSICh B MTOAPOOHOCTH, KaK ATO JIOCTUTASTCS.
[Tycts 3amano P:-Q, R, rne P, Q, R — tepmsI (cm. puc. 1).

18



Puc. 1.

Toraa ¢ Touku 3peHUs AEKIApaTUBHOTO CMBICIA 3TO NPEIOKEHUE YUTACT-
cs:"' P-uctuuno, ecsiu Q u R uctunnst” Unu " U3 Q u R caenyer P", 1.¢. on-
PEAEISIIOTCS JIOTUYECKHUE CBA3M MEXAY FOJIOBOM MPEAJIOKEHUS U LIEJIIMUA B €r0 Te-
ne. Takum o0pa3zoM, AeKIapaTUBHBIA CMBICH MPOrPAMMBbI ONPEIENSIET, SIBISETCS JIH
JaHHAasl 1eJIb UICTUHHOM (JIOCTHXKUMOM ), U €CIHM — Ja, TO MPH KaKUX 3HAUYCHUSX TIe-
PEMEHHBIX OHA JOCTUTAETCS.

Konxpemuszayueii I npeonoowcenus C Ha3bIBaeTCs pe3yibTaT MOACTAHOBKU B
HEro Ha MECTO Ka)KJOW MEPEeMEHHON HEKOTOpOro Tepma. 3aMeTUM, YTO 3TO OTIH-
4aeTcs OT KOHKPETU3aluu IePEMEHHOM.

IMpumep 1.

haschild( X ):-parent( X ,Y).

Ipennoxenne C.

Tom Tom
Haschild (Tom) :- parent (Tom, Y ).
Koukpernzauua I. Bapuanr 1.

{ X =Tom)
Bob Bob
Haschild (Bob) :- parent (Bob,Ann). Ann
Konkperunzanmma I. Bapuwanr 2.
{ X =Tom, Y = Ann ) %&
A

Onpeodenenue. IlycTh nana HekoTOpas mporpamma u 1enb G, Tora B COOT-
BETCTBUU C JICKJIApPAaTUBHOW CEMaHTUKOW, MOYKHO YTBEpPXkKIaThb (CM. puC. 2), 4TO
neiab G ucTuHHA (T.€. TOCTHUKMMA WM JIOTHYECKHU CIIEYET U3 MPOorpaMMBbl) TOTIA
U TOJIBKO TOTJIa, KOTJIa B MporpamMMe CyIecTByeT npeioxkenne C Takoe, 4To Cy-
niectByeT Takas ero (C) konkpernszanus I, uto

a) rosiosa I copnamaer ¢ G u

b) Bce 1ienu B Tesie | ICTUHHBI.
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Ipumep 2.

female(ann).

C(I): parent(ann, bob).

C:
mother(ann):-parent(ann, Y), female(ann).
mother(X) :-parent(X, Y), female(X).
?- mother(ann).

OTO0 ompenesieHne MOKHO PaclpOCTPaHUTh Ha BOMPOCHI CIEAYIOIUM oOpa-
30M. B o0mieM ciydae Bompoc — CIUCOK Iiesel, pa3faeieHHbIX 3ansiThiMUu. Cnucok
yeneu Hazvl8aemcst UCMUHHBIM (0OCMUNCUMBIM), €CITA BCE LEIU B ITOM CIHCKE
WUCTUHHBI, JOCTUKUMBI, IPU OJUHAKOBBIX KOHKPETU3AIUAX MEPEMEHHBIX. 3arsTas
MEXKTy 1EISIMUA 03HA4YaeT KOHBIOHKIIUIO 1eJIeH, U OHU JOJIKHBI ObITh BCE UCTUHHBI.

Ju3zvronkuyus yeneii. Bo3aMoxxHa TU3BIOHKIHS [IEJICH: HICTUHHA JOKHA OBITH
1o KpaitHeit Mepe ojHa u3 neinei. J(u3bloHKIMs 0003HaYaeTCs TOYKOM C 3amsTou
";". Hampumep P:-Q;R. Yuraercsa: P uctuna, ecnu Q — uctuHa nnu R — ucTuHHa,
T.€. 3TO TO ke camoe, uto P:-R u P:-Q. 3ansTas cBs3bIBaeT 11U CUIIbHEE, YeM
Touka c 3anaroil. Takum oOpazom npemnoxkenne P:-Q, R;S, T, U nonumaercs kax
P:-(Q, R);(S, T, U) u umeer cMmbIc

P:-Q, R.

P:-S, T, U.

Ilpouyeoypnaa cemanmuxka. IlpouenypHas ceMaHTHKa (TpOLETYPHBIMA
CMBICJT) TIPOJIOT-TIPOTPAMMBI OIIPEACIISIET, KaK MpOJIoT-MporpaMma OTBeYaeT Ha BO-
npockl. OTBETUTH Ha BOMpPOC: «YUTO 3HAYUT YyAOBICTBOPUTH IHeau?». [loaTomy
MpoIeAypHasl CeMaHTHKa MPOJIoTa — ATO MPOIEAypa BBIUUCICHUS CIUCKA LEJIeH ¢
Y4E€TOM IpOorpaMMsl (CM. puc.3).
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SN DaMMa

OpHEIHAK -
YoOex HEVEAYA

CHBEGE ﬁ{%ﬁ{ﬁi HpOEEAYpa - |
BRHYMECIHCHEH
»|
BOHEDETHIQUEH
HepeMenHNE
Puc. 3.

IIpumep BbruMcaeHust. PaccMOTpuM mporpamMmy U Ha €€ IpuMepe — Mpolie-
Jypy BBIUKCIIEHUS CIIUCKA LIEJIEH.

[Iporpamma.
1.60mab1110M(MEBE D ).
2.607b1110#(CIIOH).
3.MasieHbKu# (KOT).
4.0ypoiii(MenBeb).
5.4epHBbII(KOT).
6.cepbIii(CIIOH).
7.1eMHBII(Z):-uepHbIN(Z).
7.1
8.TeMHBII(Z):-0ypbIii(Z).
8.1
9.7-temupIii(X),00mb1m01( X).
9.19.2

[IpennoxxeHuss MpoHyMEpOBaHbBI ISl yA0OCTBA. AJITOPUTM PEIICHUS 3aJ1aud TIpe/I-
CTaBJICH Ha puc.4.
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9. ? - remunif {X) , bonpmon {X}.

F
9.1 =7 remum {Z) 9.1 =8 bypmmna (Z)
(X=127] "HA" {X=2} "IJA"
o
T.1=5 {Z=xor} "JA" T 8.1=4 {Z=megpean] "A"
sepubifi {Z)=gepuni { xor )| © bypnisi {Z) = bypnisi (Menpenn)
- a
¥ ovp - Menpens
9.2 =1 "HET" l
bonnmon (ko T) '

9.2 = 1 bonnmon {Menpenn) =

bonmmon {mMeppenn : S i
e bonnmon {meppenn) “HA

N\

9.2=2"HET"
bossmon (kor) _| . _
bonbuo {cnon) X =" MelBelb

Obe wenu BINONHEHB
" Yenex ”

Puc. 4. Ancopumm paccysicoenus

Takum oOpa3oM, 1Jig BEIYUCIICHUS 1IeJIeil MOTpeOOoBaIoCh 7 COMOCTABICHUN 1
OJIMH OTKaT.

dopMasibHOE ONMCAHUE MPOLEeAYPbl BhIYUCAeHus nesei. [lycts nan cru-
COK IIeJIeH

Gl Gz ... ] bm

1. Ecnu cniMcok 1ernei mycT, BRIUUCIEHUE JaeT YCIeX, €CJIM HET, TO BBIMOTHST-
Csl IyHKT 2.

2. bepercs neppas uenb Gl u3 cnucka. IIponor BeiOupaer B 0a3e NaHHBIX,
IpocMaTpuBas CHauvasa, neppoe npemyoxenne C,
C:H:-B1,B2, ..., Bn.
roJioBa KOTOPOTO, conocTansiercs ¢ nenbio G1.
Ecnu takoro npeajioxkeHus HeT, TO HeyAaya.
Ecnu ecTh, TO mepeMeHHble KOHKPETU3UPYIOTCs U 1esib G1 3aMeHsieTcs Ha CIUCOK
Hesel ¢ KOHKPEeTU3UPOBAaHHBIMU 3HAYCHUSIMU ITEPEMEHHBIX.
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Bi | B Bn'’

3. PaccmatpuBaeTcs peKypCUBHO uepe3 1.2 HOBBIN CIIMCOK IEJIEH.
4.

B1'| B2'|...[Bn' | G2| ...| Gm

Ecmu C — akT, TO HOBBIH CITUCOK KOpoue Ha ojHy 1enb (N=0).

Ecnu BbIUMciieHHEe HOBOTO CIHMCKAa OKAHYMBAETCS YCHEIIHO, TO U UCXOJIHBIN
CITUCOK I1€JIeH BBIMOIHSIETCS YCIICIIHO.

Ecnu HeT, TO HOBBII CIHMCOK LieJield OTOPachIBAaeTCsl, CHUMAETCS] KOHKpETU3a-
1Y IEPEMEHHBIX ¥ IPOUCXOJUT BO3BPAT K MPOCMOTPY MPOTrpamMMbl, HO HAUYMHAA C
MPEIIIOKEHHSI CIIEYIOIIETo 3a mpeayioxkenrem C.

OmnwucaHHBIN Mporiecc Bo3BpaTa Ha3biBaeTcs boxkmpexune (backtracking).

CoomHuowernue medxncoy npoueoypuvim u oexnapamusuvim cmoviciom. Cos-
JlaBasi MpOJIOT IPOrpaMMbl BCEr/la HAJ0 MMOMHUTh O MPOUEAYPHOM U ACKIapaTHB-
HOM CMBbICIIE. Jlexniapamuenviii CMbIC/I KAacaeTcsl OTHOIICHWH, ONpEIEICHHbIX B
nporpaMMe, T.€. JeKJIapaTUBHBIN CMBICI OMPENEISIET, YTO TOJIKHO OBITh pe3yJibTa-
TOM nporpaMmbl. C Ipyroil CTOPOHBI, nPoyeodypHblil CMbIC ONIPENEISET, KaK 3TOT
pe3yJIbTaT MOXKET ObITh TIOCTUTHYT, T.€. KAK peaJbHO OTHOLIEHHUS 00pabaThiBaloTCs
IIPOJIOTOM.

§ 4. Cnucku. BeTpoeHHble NpeauKaThl

Cnucku. Cnucku — Takas k€ BaKHasl CTPyKTypa JaHHbIX B [Iposore, kak u B
JIucnie. Crincok B Jlucie (a b ¢ d) (1 2 (3)) 3anuceiBactes Ha [Iponore [a,b,c,d]
[1,2,[3]], T.e. pIleMeHTHI 3aNKMCHIBAIOTCS B KBaIPATHBIX CKOOKaX depe3 3arsTylo.
DieMeHTaMH CIIMCKa MOTYT OBITh JIt0ObIe TepMbl. [lycToi crimcok - He Nil , a [ ].

Ilpeocmaesnenue cnucka ouazpammou. Cnucok B Jlucrne MOXHO mpencTa-
BUTH yepe3 (QyHKIHI0 CONS (cM. puc. 1)

(cons'a()) =>(a)

Mnu [ 1]
/ \
a ()

MK a. ()
Puc. 1.

nmn

B Iponore ¢pyukiuu cons coorserctByet GyHkTop "." (Touka), 3anucu (a,[])
cooTBeTCTBYeET [a] , 3TO Ipyras opMa 3anvcu win
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/ A\
a []

CoTBeTcTBeHHO criMcok [a,b,C] mpencrarisercs kak cTpykTypa .(a ,.(b,.(¢c,[])
VI B BHJIE JICPEBa, HJIU THAarpaMMOi "BUHOTpa Has jo3a" (puc. 2).

Cnwvcok B BUAE
Jepega

/ \ "BH H'g'rpaar,u,pﬁgquﬁoaa“
a :
\ B
/\
¢ [1

E nucoe : LI—I—i LI—I—i LI_I_i ( )
a b c

Hna enoxenunx couckes [a,b,[c,d]]

A S

| | - Ha BTOpOM YRpOBHE NE& SIEMEHTA.
c d
Puc. 2. Jluacpamma "eunocpaonas nosa"

m—
=2
o

[ ] - Ha BEpXHEM VRPOBHE TRH 3IEMEHTA

Buoioenenue 2ono6wvt u xéocma cnucka.

[lepBuifi 3neMeHT CIIHMCKA -
roJioBa.

Crimcoxk be3 ronoswl - XBOCT.

['maBHOM omepanueil mpu paboTe CO CIUCKAMU SIBIISIETCS PACIICTICHNUE CITH-
CKa Ha roJIOBY U XBOCT.

B Jlucne ang storo ucnoiib3yrores ¢pyHkuuu car u cdr. B Ilposnore umeercs
cnenuanbHas Gopma NpeAcTaBiIeHHs CIIUCKa, Ha3biBaeMasi CONS-(hopmoii 3anucu:
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[Head|Tail] mam [H|T] [a|[]] = [a]

[Tpu xoHkpeTn3auu GopMbl criuckoM H comocTaBiseTcsi ¢ TOJIOBOU CIHUCKA,
a T - ¢ xBoctom. Hanpumep,

p([a.b.c]).

?-p(IX[YD).

yes

X=a

Y=[b,c]

Takum 06p8,30M, BBIACJIAKOTCA OAHOBPCMCHHO I'OJIOBA CIIMCKA U XBOCT.

PaccmoTpuM conocTaBiieHne IBYX CIIUCKOB pUC.3:

Cnuncok 1 Cnucok 2 [HIT]
H T
[[a.b].c] [a.p] [c]
[1.[2.3]] 1 [i2.3]]
[a(c).b(d)] a(c) [b{d)]
[Ais 2+3. Bis 1+1] Ais 2+3 [Bis 1+1]

[] HeT peleHui

Cnucok 1 Cnucok 2

[a. b. c. d] PX.HIT] X=a
H=b
T =[c. d]

[a. X | b] [Y.al_] X=a
Y=a

[a. b. c] [X. Y] HeT peweHWi

Puc. 3.

Hlabnonet cnuckos. lllabnon (obpazey) cnucka — 310 ¢Gopma ONUCAHUS
MHOECTBa (CeMeNCcTBa)CITUCKOB, 00IaJat0UX ONPEICICHHBIMU CBONCTBAMU.
Hanpumep:

Ila6s0on cnucka [X|Y] omuckiBaeT 000N CHUCOK, COCTOSIIMN HE MEHEe
YeM U3 OJTHOTO DJIEMEHTA.

Ta6m0n [X,Y|Z] — ciiCOK, COCTOSIIINI HE MEHEE YeM U3 ABYX JIEMEHTOB.

IIa6a0H [b|Z] — criucox, IEPBBIM dJIEMEHTOM KOTOPOTO SIBISIETCS b.

IIa6a0n [Y,X,Z] — CIMCOK U3 TPEX JIEMEHTOB.

[[TaG0HBI CHIUCKA UCTIONB3YIOTCS MPU OMMCAHUY MPOTEAYP paOOThI CO CIIMCKAMMU.

Onpeoenenun omnouieHuil uepe3 cons hopmy cnucka.
3agaua 1. Onpenenuth otHoiienue replace first, koropoe 3ameHsieT mNepBbIit
AJIEMEHT CIHCKa HOBBIM
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Hanpumep
?-replace_first([a,b,c],w,X).
X=[w,b,c]

DTO OTHOIICHUE:
replace_first([H|T],A,[A|T]). win
replace_first([_|T],A,[A|T]).

Ilpoueoypot oopabomku cnuckoe. lIpoyedypa 6 nponoce — 3TO COBOKYII-
HOCTb MPEJIOKEHHN C TOJI0BAaMHU, MPEICTABICHHBIMU OJIMHAKOBBIMA TEPMAMH.
st 0O0paboOTKU CINHUCKOB HCIONB3YIOTCS THUIOBBIE MPOLEAYpHI, aHAJIOTHYHbIC
¢bynkusam Jlucna:

e member mpoBepsieT npUHAAIECKHOCTD IIEMEHTA CITHCKY.

member(X, L)

Eciau X mpunagiexut L, To UCTHHA U JI0Kb B IPOTUBHOM CITydae.

C TouKM 3peHus JEKIapaATUBHOIO CMBICIIA!

1) X npuHaJICKUT CIIUCKY, €ClIi X COBIAIAeT C FOJOBOM CITUCKA.
2) X MpUHAUICKHUT CIUCKY, ecii X MPUHAIJICKUT XBOCTY CITHCKA.

MOo>kHO 3anucars:

member(X, [X|T]).

member(X, [H|T]) :-member(X, T).

C TouKkHM 3peHHs MPOLETYPHOIO CMBICIA — 3TO peKypcusHas npoyedypa. llep-
BOC MPEIJIOKEHNE TepMUHAIIbHOE ycioBre. Korma XxBocT Oyaer paBeH [] mpoBepka
OCTaHOBUTHCS. BTopoe mpemsioxkenne pekypcuBHoe. CokpalieHue CrucKka mpouc-
XOJIMT 3a cueT B3ATUs xBocTta (CAdr-pekypcus).

[Ipumepbl TpUMEHEHNS

?-member(a, [a, b, c]).

Yes
?-member(X, [a, b, c]).
Yes

X X X
I
o oTo

OTBeTHTE Ha BOTIPOC:
?-member(a, X).

e append mcrnosib3yeTcs I COSAUHEHUS ABYX CITMCKOB. T.C
append (L1, L2, L3)
L1 wm L2 - ciucky, a L3 - ux coeauHeHME.
?-append ([a, b], [c], [a,b,c]).
Yes
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Jliist onipenienienus mpoueaypsl append UCTIONb3yeM JIBa IPEIOKEHUSI:

1) ecny NPHUCOSTMHUTH IYCTOM CIUCOK [] K crueky L, To mosrydnm crimcok L.
append([], L, L).
append([X|L1], L2, [X|L3]):- append(L1, L2, L3).

2) eciy TpUCOSAMHUTH He mycToit crimcok [X|L1] x cnmcky L2, To pe3ynabTa-

tom Oynet crucok [X|L3], rae L3 monyuaercs coenuuennem L1 k L2 :
3)

X1 Ll | L2 |

X1 L3 I

C ToukM 3peHus MPOUEAYPHONH CEMAHTHKH: MEPBOE MPEIIOKEHIE — TEPMUHAIb-
HOe yCJIOBHE, BTOPOE — PEKYPCHBHOE C XBOCTOBOI peKypCHei.
PaccMoTpum npuMepbl IpUMEHEHUS

?-append([a], [b, c], L).
L=[a, b, c]

?-append([a], L, [a, b, c]).
L=[b, c]

?-append(L, [b, c], [a, b, c]).
L=[a]

MO0>kHO UCIIOJIB30BaTh AJIs pa3OueHus

?-append(L1, L2, [a, b, c]).
L1=[]

L2=[a, b, c];

L1=[a]

L2=[b, c];

L1=[a, b]

L2=[c];

L1=[a, b, c]

L2=[]
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[Tpouenypy append MOXXHO UCIIOJIB30BATh JIsl TOMCKA KOMOWHAIINI AJIEMEH-
TOB. Hanpumep, MOKHO BBIJICIIUTH CIIUCKHU CJIEBA U CIPAaBa OT JIEMEHTA

?-append(L, [3|R], [1, 2, 3, 4, 5]).
L=[1, 2]
R=[4, 5]

Mo>xHO YAaJINTh BCC, 4TO CJIICAYCT 3a JAHHBIM 3JICMCHTOM M 3TOT 3JICMCHT TOXKC:

?-L1=[a, b, c, d, €], append(L2, [c|_], L1).
L1=[a, b, c, d, €]
L2=[a, b]

Mo3KHO OnpeNenuTh NPOLUEAYPY BBIACISAIONYIO TIOCIEIHNUN JIEMEHT B CIIMCKE:

last(X, L):-append(_, [X], L).
®  reverse —nTa nporeaypa oOpamaeT CucoK.

1)ITycToii circok mocie oOpamieHus — MyCTOM.

reverse([], []).
2)O6patuth crucok [X|L1] u nmoayuuts crucok L2 MOXHO, eciu 0OpaTHTh

cinucok L1 B L3 u B xBocT emy 106aBuTh X
reverse([X|L1], L2):-reverse(L1, L3),
append( L3, [X], L2).

reverse([X|L1], L2):-reverse(L1, L3),
append( L3, [X], L2).

Jnuna cnucka. M0XHO, UCIIOJIb3YSl PEKYPCHUBHBIN BBI3OB, JIETKO IIOCYUTATH
JUIMHY CIIUCKA:

length([], 0).

length([X|L], N):-length(L, M), N is M+1.

?-length([a, b, c], N).

N=3

Bcmpoennwvie npeouxamul. JIo HacTOsIEro MOMEHTA pacCMaTPUBAIM TOY-
YeHHbIE OTBETHI HA 33/1a4y B (hopMe mpejjiaraeMoi mpojaoromM, a MUMEHHO:
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1) meyaTaymch 3HAYCHHSI IEPEMEHHBIX MPUCYTCTBYIOIIMX B BOIPOCE;

2) BOMIPOCHI TIOJTHOCTHIO 3aIMCHIBAIMCH ITOCIIE 3ampoca "?-".

OmHako MOXKHO 3aJaBaTh BOMPOCHl M TOJy4YaTh OTBETHl B IPOU3BOJIBHOU
dopme. st 3TOTO MOCTATOYHO MCHOJIB30BATh T.H. BCTPOEHHBIE MPEIUKATHI.
Bcmpoennvie npeouxkamul — IPEUKATHI, UICXOAHO OMpEeNIEHHbIE B MIPOJIore, s
KOTOPBIX HE CYHIECTBYET Ipoleayp B 6a3ze ganunix. Korga untepnperaTop BCTpe-
YyaeT 1eJb, KOTOpas CPaBHUBAETCS C BCTPOCHHBIM MPEIMKATOM, OH BBI3bIBACT
BCTPOCHHYIO MpoIleaypy. BcTpoeHHbie mpearKkaThl 0OBIYHO BBITOIHSIIOT (GYHKIIUN
HE CBS3aHHBIEC C JOTUYECKUM BbIBOAOM. [Ipu comocTaBieHun BCTPOEHHBIE MPEAU-
KaThl OOBIYHO JIAFOT MOOOYHBIN (PP EKT, KOTOPHIN HE YCTPAHSIETCS MPU OIKTPEKHH-
re (mouck ¢ Bo3BpaToM (aHrit. backtracking), oOmmii MeTo1 HaXOXKACHHS PEIICHHIA
3a/lauyd, B KOTOPOH TpeOyeTcsl MOJIHBIA mepedop BCEX BO3MOKHBIX BapHAHTOB B
HEKOTOPOM MHOXKECTBE).

Berpoennbsie mpeaukaThl 00€CIIeYMBalOT BO3MOXKHOCTH BBOJIa-BHIBOJA HWH-
dbopmanuu:

write/1 — stoT mpeaukar Beeraa ycneuieH. Koria BeI3bIBacTCs, TO TOOOYHBIM
3¢ ¢dekTomM OyAeT BBIBOJ 3HAUEHUS apryMeHTa Ha 3kpaH. [Ipu G3KkTpekuHre
IpeIuKaT AaeT Heyady. BakTpekuHr He copachiBaeT MOOOYHBIN 3P PEKT.

nl/0 — stoT mpenukar Bcerna ycrenieH. Koria BbI3bIBacTCs, TO MOOOYHBIM
s dexTom OyAeT mepeBoj Ha CIEAYIONIYI0 CTpoKy. [Ipu OdKkTpekuHre npe-
JUKAT JaeT Heynayy. bakTpekuHr He cOpachiBaeT mMOOOUHBIN AP HEKT.

tab/1 — sror mpeaukar Bcerna ycmenieH. Korna BeI3bIBacTCSs, TO MOOOYHBIM
s dexTom OyaeT nevarh KOJIU4eCTBO MpOoOEIoB 3aJJaHHOE apryMEHTOM. Ap-
TYMEHT JOJKEH ObITh 1enbIM. [Ipu O3KTpeKkuHre mpenukaT JaeT Heyaady.
BbakTpekuHr He cOpachiBaeT MOOOUYHBIN Y3PEKT.

read/l — 3ToT mpeaUKaT YUTAET TEPM , KOTOPHIH BBOJHUTCS C KJIABHATYPHI U
3aKaHYMBAETCA TOYKOM. DTOT TEPM COMNOCTABISECTCS C aprymeHToM. [lpm
O3KTpEKUHIe MpeauKaT JaeT HeyAady. BakTpekuHr He cOpachiBaeT 1modou-
HBIN 2P PexKT.

Hanpumep,

prl:- read(X),nl,write(*X="),tab(2),write(X).

IIpu BeI30BE

?-prl.

MOCJIEOBATEIBHOCTh TEPMOB YUTAET 3HAYEHUE X, MEPEBOAUT CTPOKY, IEYATAET
=" IPOITyCKaeT JIBa Mpo0Oesia u nevaTaeT 3HaueHue X.

Ilpoueodypnuiii cmvlci 6CMPOEHHBIX NPEOUKAM 08 6600a-68b1600a. OTIpeness
BCTPOCHHBIC MPEIUKATHI, MBI MUCANU: "ITOT Mpeaukar Bceraa ycnemieH. Korna
BBI3BIBAETCS, TO MOOOYHBIM 3 dexTom Oynert... [Ipu OdKTpeKkuHre npeaukar gaet
Heynauy. baktpekunr He cOpachiBaeT nmobounbiii 3 dext." O6bryHO B IIpomore
BXOJI B 11eJ1b Bo3MoxkeH uepes "'call'" mpu Be13oBe u uepes "'redo" npu G3KTpeKuH-
re. Llenb uMeeT BHYTPEHHIOIO CTPYKTYpPY:
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I i
ca > N > 'exlt

fail < Y‘ redo

[TepBrrit poM6 — pemenue mpu BezoBe call. Bropoit pom0 — pemrenue mpu
copoce redo.
JI71st BCTPOCHHBIX MPEMKATOB HET BHYTPEHHUX TOYEK PEIICHUS] BHYTPH IIEITH.
OHa mpe/cTaBsieTcs: B BUIE:

call > I /O hexit

fail redo

«

Takum o0Opa3oM, MPOXo uepe3 BCTPOCHHBIN npeaukar Oyaer uiu call - exit,
wu redo - fail.
B600-6v1600 cnuckos. JIns BBOJA-BBIBOJA CIIMCKOB BO3MOJKHBI CIIETYIOIIUE
Ba crocooa.
1. BBoa-BbIBOJ crivicka Kak Tepma. [Ipu 3ToM cnocobe crnucok paccmaTpHBa-
eTcs Kak oauH TepM. Hanpumep, npouenypa:
pr:-write('Beeaure cnucoxk L:"),nl,
read(L),nl,
write("Cnucok L="),
tab(2), write(L),nl.
[Tpu BBI30BE TIEMH 7-Pr. OHAa OyAET BBITTOJHITHCS CICIYIONTUM 00pa3oM:
BeeauTe cnucok L:
[a,b,c,d].
Cnucok L= [a,b,c,d]

2. TlosmeMeHTHBIN BBOJI-BBIBOJ CIMCKA. JIaHHBIN CIOCOO MOXKET OBITH Opra-
HU30BaH C MMOMOIIBIO PEKYPCUBHO OMPEICTICHHBIX MTPOLICTYP.
read_list([X|T]):-write('BBeaure 3;1emenT: '),
read(X),
X\==end,!,
read_list(T).
riae end — TepM , 03HAYAOIINK KOHEI] CITHCKA.

read_list([]).
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write_list([]):-nl.
write_list([H|T]):-write(H),
tab(2),
write_list(T).

Torma mocne BBI30BA ICITH:
?-read_list(L),nl,write('Cnucox="),nl, write_list(L).

Bo3Hnukaer cieayronuii 1uaor:
BBeaure 2j1eMeHT: a.
BBeaure raemenrt: b.
BBeaure j1eMeHT: C.
BBeaure 3j1emenT: d.
BBeaure 3j1eMeHT: end.
Cnucoxk=abcd
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Yacrsp 2. JJadbopaToOpHbI NPAKTUKYM

YPOK-IIPAKTUKYM Ne 1.
3amyck Ha DOS BOX

Lenv ypoxa-npaxmuxkyma: yCmaHo8Kka u ompabomxa 3anycKka npocpammol 8
cucmeme Turbo Prolog ver 2.0.

Jlns pabotel ¢ mporpamMmoit Turbo Prolog ver 2.0 nepBbiM 3TaroM BOCIOJb-
3yeMcsi MHTEpHET-pecypcaMu U ckadaem mnporpammy DOS BOX (DOS-BOX
http://www.softportal.com/software-41.), kotopas TMO3BOJISIET 3alyCTUTh Ccamy
nporpammy Turbo Prolog ver.2.0. SIpibik mporpamMmser cM. Ha puc.l.

-

Puc.1. Apneik DOS BOX

3arem ckadaeM camy mporpammy Turbo Prolog ver 2.0 (Turbo Prolog ver 2
http://www.fayloobmennik.net/2175830). 3ameTriM, 4TO BCE MPOrpPaMMBI, TPEIIIO-
’KCHHbIE B J1a0OpaTOPHBIX pabOTax HACTOSIIETO MOCOOMs, HAMCAHBI UIMEHHO JUIs
Bepcuun Turbo Prolog ver 2.0. Ecnu B Bamem pacnopsikenun 0yzaet [Iposor 6osiee
HOBOM BEpCUH, TO HEKOTOPBIE MPOTrpaMMbI HE OyAyT paboTaTh, HeoOXoauMa OyaeT
UX KOPPEKTHPOBKA C yYETOM CHHTAKCHCA UCIIOJIb3YEMOMN BEPCUH.

Jlanee otmpasisiem nanky Turbo Prolog B kopHeBo#t kaTasor, JiydIie Ha JUCK
C. 3amyckaem DOS BOX u numieMm koMaHay moont C ykazaHueM MyTH K Manke,
CoOJIeprKalleil MPOJIOT KaK Ha PHC.2, TeTeph MOXKEM 3aIyCTUTh TAlKy.
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" r , .
we lcome to DUsBox W, 74

For a short introduction for new users type: INTRO
For supported shell commands type: HELP

To ad just the emulated CPU speed, use ctrl-Fi1 and ctrl-FiZ,
To activate the keymapper ctrl-F1.
For more information read the README file in the DOSBox directory.

HAVE FUN!

The DOSBox Team http://wa.dosbox.com [y

Z:\>SET BLASTER=AZ20 17 D1 HS5 T6

Z:\>mount ¢ c:\TurboProlog
Drive C is mounted as local directory c:\TurboProlog\

Puc. 2. Ilepexoo ¢ nomowwro DOS BOX k nanxe Turbo Prolog

Jlns 3amycka Turbo Prolog BBoaum Ha3zBanue daitna PROLOG.EXE B ctpoke
c ykazanueMm qucka C (cM. puc.3 mociaeansisi CTpoka).
i8] DOSBox 0.74, Cpu speed; 30 ;

()

: “‘. 13 0, fam: |

1w

e,

Welcome to DPOSBox vO.74

For a short introduction for new users type: INTRO
For supported shell commands type: HELP

To ad just the emulated CPU speed, use cirl-F11 and ctrl-F12.
To activate the keymapper ctrl-F1.
For more information read the README file in the DOSBox directory.

HAVE FUN?

The DOSBox Team http://uwad.dosbox.com

>SET BLASTER=AZ220 17 D1 HS T6

Z:\>mount ¢ ¢ :\TurboProlog
Drive C is mounted as local directory c:\TurboProlog\

Z\C:

C:\>PROLOG .exe_ Y

Puc. 3. Ilymo k nanke Turbo Prolog

HWcnonp3yem kaaBuiny Enter, u mepea HaMu OTKphIBaeTcst paboyee OKHO Mpo-
rpamMmbl Turbo Prolog 2.0 (cm. puc. 4, puc. 5).
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J DOSBox 0.74, Cpu

Lab

PIE

PROC
TOO!
AAAS
COW
EGAV
FIND.

TURBO PROLOG 2.0 = FIND.
Copyright (c) 1986,88 by i
Borland International, Inc GOTE
GRAF

7| GRDE

7 HPR

" Hello

(BEHe

s

2 13PR
 —

Puc. 4. Iloomseporcoenue 3anycka Turbo Prolog 2.0.

Puc. 5. Pabouee oxno Turbo Prolog 2.0

st ynoOGctBa paboThl HEOOXOAUMO BCE CO3/aHHBIE MPOrpaMMBbI J1abopaTop-
HBIX paboT, MPEIBAPUTEIIEHO COXPAHECHHBIC C PACIIMPEHUEM PrO, pa3MecTUTh B
nanke Turbo Prolog, T.x. ipu 3arpy3ke ¢aiijioB ¢ mporpaMMmoi Hy>KHO OyJIeT Mmpo-
NUCBIBATh MyTh 110 3TOro Qaitna. Ecnu sxe on Oyner HaxoauThes He Ha nucke C, a
Hanpumep, Ha D, To He cMoeM MOITyduTh A0 HEro JocTyml. B Hamewm ciryuae, uc-
o3yt KomaHay moucka load (cm. puc.6), MOKHO OBICTPO MOJYYUTh AOCTYI K
HY>KHOMY (aiiiy.
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FIND.PRO GENI.PRO GRAPDECL . PRO

HELLO.PRO  HH.PRO

LAST HD.PRO  MAX4A.PRO MENZ . PRO

TPREDS . PRO WORK1.PRO ZX1.PRO

LABN A PIEN PROGRAMSN
N

Puc. 6. [louck nyscnozo gaiina ¢ npoecpammusim KOOOM

YPOK-IIPAKTUKYM Ne 2
Co3nanune nepBoii mporpamMmbl

Llenv ypoka-npaxmuxyma: ompabomka nodmanHo2o co30aHusi npocmeuuien
npozpammul Ha sAzvike Ilponoe.

PaccMmoTpum moapoOHOE OINMMCaHWE TOITAIMHOTO CO3JaHUSI TMPOTPAMMBI IS
peenust 3anaun «Brother» (Opat), onpeaensronie Mo yCIOBUSIM 33aud KTO Yeit
Opat, Ha s3bike [Iposor. BoiabIMHCTBO MporpamMMm Ha MPOJIOTE COCTOSIT U3 TPEX
NOITYHKTOB-pa3ziesion: predicates (mpeaukatsi), clauses (kimaccer), goal (BeiBon). B
HEKOTOPBIX CITy4asiX BBIBOJ MOXKET OTCYTCTBOBaTh, KaK, HAIIPUMEpP, B MPOTpaMMe
«Brother». [{ns ynob6¢cTBa paboThl C KOJOM mHporpammsl co3aaauMm ero B Notepad
(O7I0KHOT), a 3aTeM TepecoxpaHuM ¢ail ¢ pacmmpeHueM Pro (cMm. ypok-
npakTukym Ne 1).

[IpenukaTel — 3TO HEONPEIEICHHOS MHOXKECTBO, B HAIIEeM MOHUMAaHHH — 3TO
NepeMeHHbIe, BKIIIoUarone B cedss MHOKkecTBa (HO He 00s3arenbHO). Hampumep,
IpeanuKaT «parenty, KOTOPBIA COACPKUT B ceOe JBE MEPEMCHHbBIC, YKa3bIBaeTCs B
npearKaTax THIT 3TOM MEPEeMEHHOM, TO eCTh «String.

[Tepemennas nona (male) cogepskut oauu mapamerp. Tak ke mpeauKar KeH-
muHa (female) , Toxe oaun mapamerp — 310 «String» , T.e. yKa3piBaeM CTPOKOBYIO
nepeMeHHylo. Y mapamerpa «Brother» toxke nBa mapamerpa String, T.e. KTO-TO
MPUXOIUTHCS KOMY-TO OpaTtoM (cM. puc.l).

Bce BhimenepevrciieHHbIe TTPEANKATHI TODKHBI UCIIOIB30BATHCA B KJaccax
(clauses), T.k. MO’KEeT BOBHUKHYTh CHHTaKCHYECKasl OIIHOKa.
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| "new 3 - Notepad++

Oatn [paeca Mowcx Bug Kogwpowew Cwwrakewe Onuwm Marpocwt 3anyex Maarwwer Owva !
OBB 840D n 2 BRI IEDCUIRR| Y
B et | B e | B e PO | B9 601950 | B et PR .5 e 3 |

1 predicates

2 parent (String, String)

3 male(String)

4 female (String)
brother(Scxinq,Strinqﬂ I

clauses

on

Puc. 1. Xapakmepucmuka npeouxamog

3amaauM B KJlaccax KOHKPETHOE 3HAYEHHUE MPEAUKATOB, T.€. POAUTENEH, Ha-
npumep: Tom poaurens /[xeka u Tak nanee. B KOHIE KaXXIOW CTPOKHU ITPOTPaMMBI
CTaBUTCS TOYKA, a HE TOYKA C 3aMsATOM, KaK HarpumMep B «CH++y.

[Mpenukater “parent”, “male”, “female” uspectuer nporpamme TurboProlog’y,
HaIlpuMep, MpeauKar «parent» — poaurens ynraercs kak Tom poaurens J[xelika,
JIxaHa TOXe ero poauTeNb U Tak Jajee.

[Mpeauxarer «maley, «female» Toxe W3BECTHBI, M TO3TOMY OHH 3aJIal0TCs 0e3
KaKuX Ju00 mpoosiem (cM. puc.2).

_{ "new 3 - Notepad- -

Qaitn Mpaexa Momcx Bua Koampoexm Cumwrakcue Onumm  Maxpocst 3anyex  Mnarwwst Oxwa 7

0 DE8 v 84D c ARt RRH1ED @ ELNEB| -V
5 focter pho | [ headar oo | B Base PRO | [ 801PR0 | B Tet PRO. ) new 3 |
predicates

2 parent (String, String)
male (String)

4 female (String)
brother (String,String)

clauses

parent ("Tom", "Jake").
parent ("Janna®, "Jake") .
parent ("Tom", "Tim") .
parent ("Janna", "Tim").
male ("Tom").

12 male ("Tim").

3 male ("Jake").
female ("Janna®").

I

Puc. 2. 3anonnenue pazoena clauses
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Jliis onpenenenus npeavkata «brothery samummem ciemyromniyto cTpouky, Te
3aJ1aeM JIBE HEM3BECTHBIX IepeMeHHBIX (X,Y) , To ecTh X Oyzaer 6parom Y, cTaBUM
JIBOETOYME U TUPE O3HAUaIoIee KOMaHIy e€clu ...To. [Iuiem yciaoBue: A TOro
4yTOOBI HAlTH OpaTa HyHO 3a/1aTh OOIIEro poaUTENs, T.€. y OpaTa U CeCTphbl 10J]-
JKE€H OBbITh OOIIMK poauTeNb, U OpaT X MOKEH OBITh MY>KUYUHOM, IMOITOMY 3arlH-
meM «parent», BBeieM nepeMeHHyto poautens Z (IpuieM OH JOJKEH OBbITh POJIH-
teraem X); MOCIE CTaBUM 3aIsiTyl0, KOTOpas B MPoJiore 0003HAYaeT JIOTUYECKYIO
oneparuio «Ny», nanee «parenty, roe Z 6yaer poaureneMm Y (cMm. puc.3).

HNanee 3anumem «Maley, T.e. myxxunna X, yka3siBaeM, 4To «X<>Y» (4TO 03-
HayaeT X HE paBHO Y), T.K. OpaT HE MOXKeT ObITh OpaToM caM cebe. DTa pacnpo-
CTpaHeHHas olIMoOKa B MPoJIore, KOTOpasi BBIBOAMT, YTO YEJIOBEK caM cebe Opart.

— —
*new 3- .. -

Qaiin MMpaska Mouck Bug Kogwpoexm Cumrakemc Onumn  Maxpoce 3anyex  MMnarmmer Oxma  ?

) HE s o=« D) I gl ¢ = = G;' w i @ v
8 footerpho | B headeroro | I Base PO | 601 PRO | B Tet PRO. (5 new 3 |
predicates
parent (String, String)
male (St
female (String)
brother (String, String)

parent ("Janna”, "Jake")
parent ("Tom", "Tim").
parent ("Janna®, "Tim").

male ("Tom") .
male ("Tim").
male ("Jake") .
female ("Janna"). I

brother (X, Y) :-parent (Z,X),parent (Z,Y) ,male (X) , XY,

Puc. 3. 3anucw ycrnosus

JInst BbIBOA OTBETA HA 3alpoC B aBTOMATHYECKOM PEXHMME 3alHILEM Clie-
TYIOIIYIO OTIepaIuio «Print», Ho U3HAYAJIBHO €€ HYXKHO ONPEICIUTh B MPEAUKATaX
0e3 mapameTpoB. 3agaeM IMepeMeHHYI0 BbiBojaa: «brother» ¢ mapamerpamu X,Y.
Janee numieM «Write»(revarsb) v B 3TOM cTpoke 3amaeM mapamerpbl X. [Tocie yero
npomnuchiBaeM, uto X Opar Y. CTaBUM mepexo]] Ha CIEAYIOIIYI0 CTPOKy «Nnb» u
«faily (BbIBOI 10 Tex moOp, MOKa He OymeT cooOiieHuss 00 OmuoOKe, 4To OpaTheB
Oosbie HeT) (M. puc.4 cTpoka 18).
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OQaiin Mpaexa MMowck Bua Koawposkm Cuwrakcwe Onumw  Maxpocer 3anyex  Mnarwwer Oxwa 7

B8 v BldDiDIc|ian 2 RE IS I[ED LR &Y
8 footersio | headeroro | B Base 70 | B9 801 7RO | Ter PRO. ) new 3 |

predicates
parent (String, String)
male(String)
female (String) I
brother (String, String)
print

clauses
parent ("Tom", "Jake") .
parent ("Janna", "Jake") .
parent ("Tom", "Tim") .
parent ("Janna”, "Tim") .
male("Tom").
male ("Tin").

14 male("Jake").

female ("Janna").

J O W s W N e

o g
o w m

)
oW N

w

'
J o

brother (X, Y) :-parent (Z,X) ,parent (Z,Y) ,male (X) ,X<>Y.
print:-brother (X, Y) ,write (X, "~ brat - ",¥),nl, fail)|

i e';

w oo

Puc. 4. Onepayus «printy

[Iporpamma 00 ompeneneHnn OpaTa roToBa, TEMEPh €€ HY)KHO COXPaHUTH B
nanke [Iposora mox umenem «Brother» ¢ pacmmpenuem «PROy, T. K. ¢ apyrum
pacIMpeHneM mporpaMmma padboTats He OyaeT (cM. puc. 5).

.
female (String)
brother (String,String)

print -
clauses g Coxparmrs xax

parent ("Tom", "d -

parent ("Janna", fonca: ) Lab - @2

parent ("Tom", "3 - Vins - B AN -

e ] & Eemewo 1602204000 ain PR

sy oy Hemome | gasent 150220142319 Texcross
3 \Z|BD.PRO 120220141259 ®aiin "PR

male ("Jake").

female ("Janna") - {%/BO1 - xonma,PRO 130220141751 ®aitn "PR

__ BDLBAK 14022014 19:36 @aitn "BA
brother (X, Y) :-g . €Ton 5 soLPRO 15022014 15:57 ®aitn "PR
print: -bzothe:‘l E TestPRO 1602.201417:58 ®aitn "PR

Puc. 5. Coxpanenue npoepammer «Brothery
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YPOK-IIPAKTUKYM Ne 3
KoMnunisiuus 4 BBINOJIHEHUE IPOrPaMMbI

Lenv ypoka-npakmukyma: omxpvlmue CO30aHHOU NPOSPAMMbL peueHUs 3a-
oauu «Brothery ¢ cucmeme TurboProlog, svinoanenue xomnuisyuu, 3anyck npo-
epaAMMbL.

BrinonHum nostanHo cienyromue nerctBus: otkpbiBaeM «DOSBOX» (cm.
puc.l), T.K. mociemyoomue Bepcuu omnepanroHHou cucteMbl Windows (mocie
Windows XP) He noanepxkuBaioT Ha npsamyro nporpammy «IIposor», To Oynem
UCII0JIb30BaTh MPOrpaMMy, HalMcaHHyIO0 Ha s3bike «C++» u cozpatouryro DOS-
OKpY>KEHHE, HEOOXOUMOE IS 3aIlyCKa CTapbhIX IPOrPaMM.

e , X<>Y.
sLfail.

3

Puc. 1. Omkpvimue npoepammor « DOSBOX»

B oTkpbIBIIEMCST OKHE TpeOyeTcs yka3aTh IMyTh K MPOrpaMMe MPOJior, s
storo mnporuiiem: mount ¢ c:\TurboProlog. Haxxumaem knasuiry «Entery. danee
nuck C, PROLOG.exe (cm. puc.2.).
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Welcome to DOSBox vO.74

For a short introduction for new users type: INTRO
For supported shell commands type: HELP

To ad just the emulated CPU speed, use ctrl-F11 and
To activate the keymapper ctrl-|
For more information read the RFF\DH} file in the DOSBox directory.

HAVE FUN?
The DOSBox Team http://was.doshox.com

Z:\>SET BLASTER=A220 17 D1 HS5 T6

Z:\>mount c c:\TurboProlog
iDrive C is mounted as local directory c:\TurboProlog\

Z:\>C:

C :\>PROLODG .exe_

Puc. 2. Vkazanue nymu x npoepamme Ilponoz

3axoauM B KoHTeKcTHOE MeHIo Files\Load. HeoOxoauMo O4uCTUTB T10JI€ BBO-
Jla ¥ 3a71aTh CBOM ajpec, T.e. ajapec Harero ¢aiia: Brother.PRO (cwm. puc.3).

t 1 owun

pale (X)),
P Y),.nl,

Puc. 3. Buo okna c adpecroii cmpokoti

Janee uisi KOMIUIISIMKA TpeOyeTcsl Haxath KiaBuiny «F9». dpasza «Compi-
lation successful» o3HavaeT, KOMIMIISAIUS MPOIIUIA YCIICIITHO U TIOATBEPMIIACH.
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Load C:LAB\BROTHER.PRO
Compiling C:LAB\BROTHER.PRO

Compilation successful

3arem nepexouM Ha BKIaAKy «Runy, Haxxumaem «Enter». Beoaurces «Goaly,
T.€. BRIOUpAETCs pa3fiesl BBOJ JJIsl BBIMIOTHEHUS 3arpoca 3a1a4u (CM. puc 4).

skip 0, Program: PROLOG G ==

ple (X).,
Puc. 4. Oxkno 6600a

J1y1s Toro uToOBI BRIBECTH BCeX OpaTheB 3amaun «Brother» ncmonbsyercs
omepanus «printy, T.e. meyath (cM. puc. 5 cTpoka 18).

print
clauses

parent ("Tom", "Jake").
parent ("Janna”,"Jake").
parent ("Tom", "Tim") .
parent ("Janna®, "Tim").
male ("Tom") .

male ("Tim").

male ("Jake").

female ("Janna").

brother (X, Y) :-parent (Z,X) ,parentc(Z,Y) ,male (X) ,X<>Y.
print:-b{?:he:(x,Yl,w:zt&(x,"— brat - *,Y),.nl,fail.

Puc. 5. Bonpoc 3a0auu «Brothery

BBoauM 3Ty omnepaliyio: mHieM KOMaHay «Printy, moixydaeM OTBET, YTO
«JIxeiik 6pat Tumay (cm. puc. 6).
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Puc. 6. Omeem « 3a0aue «Brothery

Co3nanHasg mporpamMmMa B ypoKe 2, BBIIIOJHSIONAS pEIICHUE 3a/lauu
«Brothery, npaBuibHO ompeeuiia Bcex OpaTbeB ¢ OOIIMMHU POIUTEIIIMHU.

JIABOPATOPHAS PABOTA Ne 1
Ha6op, penakTupoBanue U TeCTUPOBaHME MPOCTEHIINX MPOTPaAMM
B pe:xxume Test Goal

[Iporpamma Ha IIposnore cocTOUT U3 MPEIOKEHUM, KOTOPbIE MOTYT OBITh
dakramu, npaBwiiamMu WK 3anpocamu. Kak mnpaBuiio, mporpaMMa COCTOUT U3 4e-
THIPEX Pa3/AeIioB:

DOMAINS — paznen onmcanust JOMEHOB(TUIIOB). Pa3ien mpumeHsercs, eciu
B IIpOTrpamMMe UCTIOJIb3YIOTCS HECTaHAaPTHBIC TOMEHBI.

PREDICATES — pa3nen onucanus npeaukatoB. Pa3gen npumensiercs, eciu
B ITpOrpamMMe UCTIOJIb3YIOTCS HECTaHAAPTHBIC MPETUKATHI.

CLAUSES - paznen npemtoxkennii. IMEHHO B 3TOM pasfiene 3amrCchIBarOTCs
peITIOKeHHS: (DaKThl ¥ TIPaBUIIA BHIBOJIA.

GOAL — paznen nenu. B aTom paszerne 3anucsiBaeTcst 3ampoc.

Cpena Visual Prolog mozBossieT mpoTecTupoBaTh mporpaMmy Oe3 Co3gaHus
npoekra. [l aToro ucnonszyercs yruauta Test Goal. JloctaTrouHo co31aTh HOBBIM
daitn, HabpaTh TEKCT MpOrpaMMbl U akTUBU3UpOoBaTh Test Goal HakaTHeM KHOMKU
<G> Ha MaHeNMd UHCTPYMEHTOB. ABTOHOMHO HCIIOJHSEMBIN (hailyl ipu 3TOM HE CO3-
naercs. Ytuiuta Test Goal koMmUIMpyeT TOJIBKO TOT KO, KOTOPBIH OIpe/IesieH B aK-
TUBHOM OKHE pelakTopa (KOA B APYTrHUX OTKPBITHIX OKHAX WM MOMIYJISIX MPOEKTOB,
€CITM OHM €CTh, UTHOPHPYIOTCs). Test Goal HaXOMUT 6ce BOBMOXKHBIC PEIICHHS 3a/1a-
YHM ¥ aBTOMATHYCCKHU BBIBOJIUT 3HAUCHUS 8CeX TIEPEMEHHBIX.

IIpumep 1. imeetcs 0a3a qaHHBIX, coaepikalias ciaeayronme GaKThl:

poautens (Wibsi, MApUHA).

poauTens (MapuHa, upa).

poauTensb (eeHa, UBaH).

poauTenb (HUKONAl, upa).

poauTeENb (0JIbra, aueKce).

poauTens (MapuHa, cala).

poauTensb (ceprei, uBaH).
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OnpenenuTs:

1) BepHO s, uTOo Mapuna siBasiercst poautenem Camy;
2) BepHO J11, yTO MapuHa siBisietcs poaureneM MBaHna;
3) kxTo sBasieTcs pedbenkom Hukonas;

4) xto ponutenu MBana;
5) Bcex poauTese U UX JIeTEH.
Pemenue:

1). 3anyctute cpeny Visual Prolog. 3akpoiiTe OkHO mpoekTa (eciu OHO OT-

KPBITO) U OTKpoiiTe HOBBIH (aiin (File|New).

B mosiBuBIIEMCs OKHE HAaOEpUTE TEKCT MPOrPaMMBbI, COIEPKAIIUN pa3aesbl:
PREDICATES (onucanue npenukata podumens), CLAUSES (mepeuuncstorcs

umeromuecs gaktel) u GOAL (3ampoc).

DOMAINS

uma=string

PREDICATES

nondeterm poaurtesnb(ums, HMs)
CLAUSES

poautens (Wibsi, MApUHA).
poautens (MapuHa, upa).
poautens (eneHa, UBaH).
poautens (HUKOMA, upa).
poauTeNb (0Jbra, aleKcei).
poauTeNb (MapuHa, calia).
ponuTens (cepreil, UBaH).
GOAL

poauTeNb(MaprHa, caia) .

DOMAINS
name=string
PREDICATES
nondeterm parent(name, name)
CLAUSES
parent(ilay, marina).
parent(marina, ira).
parent(elena, ivan).
parent(nikolay, ira).
parent(olga, aleksey).
parent(marina, sasha).
parent(sergey, ivan).

3ampoc BBOAUTCS OTACIBHO B AUATIOTOBOM OKHE (CM. puc. 1).

3amycTuTe W MPOTECTHPYHTE MPOrpamMMmy C TOMOIIBI0 KoMaHabl Project |
Test Goal(MoXHO HCIOIb30BaTh KHOMKY Ha MaHEId WHCTpyMeHToB <G> wiu co-
yeranue kiaapum <Ctrl>+<G>). Pe3ynbraT BBINOJIHEHUS MPOrpaMMbl OyIeT BbI-

BCJICH B OTACJIBHOM OKHC

43




|Z::': PRULDG. EXE

iles i ptions etup

Goal: parent{marina, sas
DOMATNS ha).
name=string Yes
PREDICATES Goal: parent{marina, iva
nondeterm parent{name, name) ni.
CLAUSES No
parent{ilay, marinay. Goal:
parent{marina, iral.
| parent{elena, ivan).
i parent{nikolay, iraJ.

parent{olga, aleksey).
{l parent(marina, sasha).
parent{sergey, ivan).

Compiling E:\STUDENTS“IINTSLES\PRIMERLR
il | .FRO

Compilation successful

parent

F2-5ave F3-Load F5-Zoom F6-Mext F8-Previous goal Shift-Fl0-Resize Fi0-End

Puc. 1. Oxno evi600a pesynomama

Yka3zaHue: miepes CISAYIOIMM 3aIyCKOM MPOTPaMMBI CIIETYET 3aKPBITh 3TO
OKHO.

2). Jlns oTBeTa Ha BOIPOC: BEPHO JIM, YTO MapuHa sBJsieTcs poauTteiem VBa-
Ha, U3MECHUTE 3a1poc:

GOAL

poauTeab(MaprHa, HBaH).

[Tocne 3amycka nporpammsl (Project | Test Goal) Oyzner nmony4eH oTBer:

NO (cM. puc. 2 BTOpo# 3ampoc)

3). Jnst oTBeTa Ha BOMPOC: KTO sBIsCTCS peOenkoM Hukomas, samuinmre
1eb:

GOAL

ponutens(HuKoMai, X) .

Pe3yasbTar (cm. puc.2 Tpetuit 3amnpoc):

X=wupa

1 Solution

4). JIns oTBEeTa Ha BOIPOC: KTO poaAuTeaH VBaHa, yKaxkHTE 3ampoc:

GOAL

poautens(X, uBan), poaurens(Y, uBan), X<>Y.

Pe3yabTar (cM. puc.2 4eTBepThId 3aMpoc):

X=eneHa, Y=cepreu

X=ceprei, Y=eieHa

2 Solutions
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iles i ptions etup

ha).
DOMATNS Yes
name=string Goal: parent{marina, iva
PREDICGATES n.
nondeterm parent{name, name) Mo
CLAUSES Goal: parentinikolay, #)
parent{ilay, marinal. .
parent{marina, ira). H=ira
parent{elena, ivan). 1 Solution
parent{nikolay, ira). Goal: parent(®, ivan).pa
parent{olga, aleksey). rent(Y, ivan),8{0Y.
parent{marina, sashal. #=elena, Y=zergey
parent(sergey, ivan). d=zergey, Y=elena

2 Solutions

Goal:

.PRO

Compilation successful
parent

parent

g goal Shift-Fi0-Resize F10-End

Puc. 2. Oxno 6vi600a pe3yrbmamos

5). Jlns onpenecHus BCeX POAMTENCH U UX IeTeH, 3aluIInTe:
GOAL

poautenb(X, Y).

PesyabTaT (cM. puc.3 BTOpOIi 3ampoc):
X=unbs, Y=MapuHa

X=mapuHa, Y=Hpa

X=eneHa, Y=HBaH

X=HuKOJau, Y=Hnpa

X=ombra, Y=ajekceu

X=MmapuHa, Y=caia

X=ceprei, Y=UBaH

7 Solutions
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e PROLOG. EXE

iles i ptions etup

Goal: parent(¥d, ivan),pa
DOMAINS rent (Y, ivand.X{>Y.
name=string #=elena, Y=sergey
PREDICATES R=sergey, Y=elena
nondeterm parent(name, name) 2 Solutions
CLAUSES Goal: parent CX,.Y).
parent{ilay, marina. R=ilay, Y=marina
parent{marina, iral. X=marina, Y=ira
parent{elena. ivan). #=elena. Y=ivan
parent{nikolay, ira). #=nikolay. ¥=ira
parent{olga,. aleksey). Z=olga. Y=aleksey
parent{marina, sasha’. Z=marina,. Y=zasha
parent{zergey, ivanl. X=gergey,. Y=ivan

7 Solutions

Goal:

GCompilation successful
parent
parent
parent

2-5%ave F3-Load F5-Zoom Fb-Next F8-Previous goal Shift-Fli-Resize F10-End
Puc. 3. Oxno evisooa pesynomama

IIpumep 2. imerotcst hakThl BULA: pooumentb(Ums, Ums) N HCeHWUHA(UMSL).
a) COCTaBUTb MPABWIO MaMb U ONPEICIIUTh, KTO MaTh Mailu.
Pemenue:

DOMAINS

uma=string

PREDICATES

poauTesb(uMs, UMs)
YKEHIITTHA(1MS1)

MaTh(HMS,AMS )

CLAUSES
poautens("Mapuna","Upuna").
poautens("Enena”, "Anna").
poautenb("Onpra","Mapuna").
ponutens("Omnpra","TaTbsiHa").
ponutens("TarbsHa","Kats").
ponutens("Anna", "Mama").
>kermuHa("Onpra").
>keHmuHa("Marma").
xenmuHa("Upuna").
>xkermuHa("Enena").
xkeHmuHa("' AaHa").
»eHmuHa("Mapuna").
xeHmuHa("' TatbsiHa ").
»xenmuHa("Kars").
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Math(X,Y):-poautens(X,Y),xenmuna(X).
GOAL

Math(X,"Marmma").

PesyabTat (cM. puc.4):

X=AnHa

1 Solution

e+ PROLOG. EXE

iles i ptions etup

Goal: mother(®, "Masha')
DOMATNS .
name=string #=fAnna
PREDICATES 1 Solution
parentiname,name?) Goal: _
female{name>
mother{name,name)
CLAUSES
parent("Marina”,"Irina'>.
parent("Elena", "finna'.
parent("0lga", "Marina'.
parent("0lga","Tatyana'>.
parent("Tatyana", "Katya").
parent("Anna", "Masha'.
female("0lga'>.

Compilation successful
parent
female
mother

F2-Save

F3-Load FS5-Foom F6-Next F8-Previous goal Shift-Fill-Resize F10-End

Puc. 4. Oxno evi6o0a pesynomama

b) cocTaBUTH MPABUIIO Hadyutka u OIPENICIUTh, KTo 0adyika Maru.
Pemenne:

DOMAINS

umA=string

PREDICATES

nondeterm poautesns(umst, M)
YKEHILMHA(UMS)

nondeterm MaTb(UMsI,1MS1)
nondeterm 6a0ymrka(umsi, M)
CLAUSES
poautens("'Mapuna","Upuna").
poautens ("Enena", "Anna").
poautensb("Onbra","Mapuna").
poautens("Onbra","Tarbsina").
poautens("Tarbsna","Kata").
poautens ("Anna", "Mamma'").
»kenmuHa("Ompra").
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xeHmuHa( "Mama'").
xenmuHa("Upuna").

xenmuHa("Enena").

xennHa("Axnna").
xenmHa("Mapuna").
xenmHa("TaTesaHa ").
xenmuHa("Karsa").
MaTh(X,Y):-poautens(X,Y),xkeHmuna(X).
6abymka(X,Z):-matb(X,Y),poautens(Y,Z).
GOAL

0ao0ymka(X,"Marma").

Pe3yasbTart (cm. puc. 5):

X=Enena

1 Solution

e+ PROLOG. EXE

iles i ptions etup

Goal: grandmatd,"Maszha')
DOMAINS .
name=string "=Elena
PREDICATES 1 Solution
nondeterm parent{name,name) Goal: _
female(name)
nondeterm mother{name,name)
nondeterm grandma{name,namel
CLAUSES
parent("Marina"."Irina'>.
parent("Elena', "Anna">.
parent("0lga", "Marina™>.
parent{"0lga", "Tatyana'>.
parent ("Tatyana',."HKatya').
parent("Anna", "Masha">.

female
mother
grandma
parent

F2-5ave Fl-Load F5-Zoom Fb-Mext F8-Previous goal Shift-Fill-Resize F10-End
Puc. 5. Oxno 6vi600a pezyromama

3amMeuaHme: KJIIOUEBOE CIOBO Nondeterm ompezaensier HeIeTCPMHUHUPOBAH-
HbIE€ IPEINKAThl, KOTOPbIE MOTYT COBEpIIATh OTKAT HA3aJl U T€HEPUPOBATh MHOXKE-
CTBeHHbIE pemieHus. Takum oOpa3oM, eciu 3ajada MpeArnosaraeT BO3MOKHOCTD
MOJTyYEHHUs! HECKOJIBKO PEIlIeHUH, caeayeT OOBbsBIATh NMPEAUKAThl KaK HeIeTepMHU-
HUPOBaHHBIE.

C) COCTaBUTh MPABUIIO 6HYYKA U ONPEIEINUTH, CKOJIBKO BHYUYeK Y OJIbIu U Kak
UX 30BYT.
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Pemenne:

DOMAINS

umsA=string

PREDICATES

nondeterm poauTesns (UM, Ms1)
YKEHIIMHA(UMS)

nondeterm MaThb(UMs,UMS1)
nondeterm 6a0ymika(uMs, M)

nondeterm BHy4YKa(HAMSI, M)
CLAUSES

ponutens("Mapuna,"Upuna").

poautens ("Enena", "Anna").
poautensb("Onbra","Mapuna").
poautens("Onbra","Tatbsina").
poautens("Tarbsna","Kata").
ponutens("Anna", "Mama").
xenmuHa("Ompra").
keHmuHa( "Marma'").
xennmHa("Upuna").
xenmuHa("Enena").
keHmuHa("AHHA").
xenmHa("Mapuna').
xeHmuHa("TaTbsiHa ").
»xenmuua("Kars").
MaTh(X,Y):-
ponutens(X,Y),keHuuHa(X).
0abymka(X,Z):-
MaTh(X,Y),poautens(Y,Z).
BHY4Ka(X,Y):-
6ao0ymxka(Y,X),xkenmuna(X).
GOAL
BHy4Ka(X, "Ompra").

DOMAINS
name=string
PREDICATES
nondeterm parent(name,name)
female(name)
nondeterm mother(name,name)
nondeterm grandma(name,name)
nondeterm vnuchka(name,name)
CLAUSES
parent("Marina","lrina").
parent("Elena", "Anna").
parent("Olga","Marina").
parent("Olga","Tatyana").
parent("Tatyana","Katya").
parent("Anna", "Masha").
female("Olga").
female("Masha").
female("Irina").
female("Elena").
female("Anna").
female("Marina").
female(*'Tatyana™).
female('Katya").
mother(X,Y):-
parent(X,Y),female(X).
grandma(X,2):-
mother(X,Y),parent(Y,Z).
vnuchka(X,Y):-
grandma(Y,X),female(X).

3ampoc BBOAUTCS OTACIBHO B AUATIOTOBOM OKHE (CM. puc 6).

Pe3yabTar (cM. puc. 6):
X=Hpuna

X=Kars

2 Solutions
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ptions etup

Goal: vnuchka¢¥, "0lga'>

DOMAINS .
name=string #=Irina
PREDICATES d=Katya
nondeterm parent(name,name) 2 Solutions
female(name?) Goal: _
nondeterm mother(name,name)

nondeterm grandmalname.name)

nondeterm vnuchka{name, name?

CLAUSES

parent{"Marina”,."Irina'>.

parent("Elena", "finna").

parent("0lga", "Marina™y.

parent("0lga", "Tatyana').

parent("Tatyana”,."Katya').

female
nother
grandma
vnuchka

F2-Save F3-Load F5-Zoom Fbo-WNext FB8-Previous goal Shift-Fil-Resize F10-End

Puc. 6. Oxno vi600a pesynomama

3adanusa 014 camocmoamebHou padonivl
1. Umeetcs 6a3za naHHBIX, coepKalias cleayronme GaKkThl:
moout(““AHHa,” 107I0KH).
moout(“Cepreit”, OaHaHBbI).
moout(“Anapeir”, si0JI0Ku).
mroouT(“Csera”, MOKOIAN).
mroouT(“Bosa”, mokoman).

mo6uT(“AHHa”, MOKOJIaN).
mo6uT(“CBera”, arneabCHUHBI).
mo6ut(“BoBa”, baHaHbI).

CocTaBUTh MPOTrpaMMy, OMPEACIISIONIYIO:
a) BCEX, KTO JIIOOUT OaHaHBI;

b) KTO JFOOUT M IIOKOJIA, U SOJOKH;

¢) uto moout Bosa;

d) uto 06T u CBeta, u Bosa.

2. Nmeetcs 0a3a qaHHBIX, coaepkalias ciaeayronue GaKThl:
urpaet (“Cama”, pyr6o).

urpaet (“Kara”, TeHHuc).

urpaert (“Caia”, TeHHUC).

urpaet (“Anapeir”, GyTdom).

urpaet (“Oner”, byTtd0mM).

urpaet (“Onbra”, TeHHUC).

urpaet (“Karsa”, Boneitbom).

urpaet (“Osner”, Boseitdon).
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CocTaBuTh MpOrpaMmy, ONPEAEISIONIYIO:

a) KakKUM BHJIOM CIIOpTa yBJIE€KaeTcsa AHIIpEN;

b) Bcex, KTO Urpaet B BOJICHO0T,;

C) KaKUM BHUJIOM cIiopTa yBiekaroTcs U Onbra, u Caina;

d) xTo yBiekaercs u pyTO0JI0M, U BOJICHOOIOM.

3. Nmeetcs 0a3za naHHBIX, coAeprKaiias cienytouue hakThl:

moout(“‘AHHa,” 107I0KH).

mo6ut(“Cepreit”, 6aHaHBbI).

moout(“Anapei”, si0JI0KH).

mobut(“Cera”, mokoan).

mobut(“Bosa”, mokonan).

mo0uTt(“AHHA”, TIIOKOJIAN).

aroouT(“CBera”, aneIbCUHBI).

aroouT(“BoBa”, 0aHaHBbI).

GpYKTHI(1010KH ).

(GpyKThI(OaHaHBI).

GbpyKTHI(ANEeTBECUHBI ).

KOH(DeThI(IIIOKOTIA).

a) HUCIOJBb3ys  UMeromMecs  (PakThl, COCTaBUTh HOBOE  IPABUIIO
100_ghpykmur(X) 1 onpenenuTh BCEX, KTO JTIOOUT (QPYKTHI,

b) wucnonb3ys uMewmuecs  (HaKThl, COCTaBUTh HOBOE  IPABUIIO
1100 _KoHghembl(X) 1 ONIPEACTUTH BCEX, KTO JTHOOUT KOH(ETHI;

C) UCHOJIb3ysd umeromuecs (akTbl, COCTaBUTh MPABUIO J1H00 6Kychoe(X) u
ONPEIEIHUTh BCEX, KTO JTOOUT U PPYKTHI, U KOH(PETHI.

4. Imeetcs 6a3a JaHHBIX, COAEPKAILAs CAEAYIOMNE (DAKTHI:

urpaet (“Cama”, pyroon).

urpaet (“Karta”, TeHHuUC).

urpaert (“Camma”, TEHHUC).

urpaet (“Anapeir”, GyTdom).

urpaet (“Omner”, dyrodom).

urpaet (“Onbra”, TeHHUC).

urpaet (“Karsa”, Boneitdbom).

urpaet (“Ouner”, Boseitdon).

>xermuHa(“‘Kars™).

)keHmuHa(“‘Onpra’).

myxunHa(“Cama’).

MyxunHa(“AHapeir”).

myxurHa(“Oner”).

a) UCIONB3ys WMerommecs (aKThl, COCTaBUTh HOBOE MIPABHIIO B0.1€li-
0021_scen(X) M ONpeNIeTUTh BCEX JKCHIIUH, UTPAOIINX B BOJICHOOT;

b) wucnonb3dys wumeronMecss (QakTbl, COCTABUTH HOBOE NPAaBUIO ¢hym-
001_myxnc(X) 1 onpeeaUTh BCEX MYXUYUH, UTparolux B GyToOoI;
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C) UCIOJIB3YysI UMEIoIIHecs (PaKThl, COCTaBUTh MpaBuUiio mexnHuc_napa(X,Y),
MO3BOJIAIONIEE HAWTU CMENIAaHHYI0 TEHHHUCHYIO Mapy (My>KUMHa-txkeHiuHa). On-
pEeIeIUTh BCE TAKUE MApPHI.

OTu4eT 0 BBINOJIHEHHO CAMOCTOATE/ILHOI padoTe J0J1KEeH COAePKATh:

1) Temy nabopatopHOil pabOTHI;

2) ycioBUe 3a/1a4u;

3) AMCTUHT IPOTPaAMMBI;

4) pe3ynbTaThl €€ TECTUPOBAHMUS.

JIABOPATOPHAS PABOTA Ne 2
Co3nanue npocTeHIINX MPOEKTOB

Coznanve MpoeKTa MO3BOJSET MPOTECTUPOBATH MPUMEP KaK aBTOHOMHYIO
UCIIONIHIeMYI0 Tporpammy. [locie 3amycka mpoekTa Ha HCIOJIHEHHE CO3JaeTCs
exe-(aits, paboTa KOTOpOro 3aBepIIaeTcs MOCIE nep8o20 PEIICHUs], YIOBIETBO-
PSIONIETO PEIICHHIO 3a7a9i. 3aIyCK MPOrpaMMbI B TOM PEKHUME HE 00ECTIeUnBaeT
aBTOMATHYECCKU BBIBOJ 3HAYCHHH MEPEMEHHBIX, TTO3TOMY HEOOXOIUMO HCTIOJb-
30BaTh CTAHJIAPTHBIN MpEAUKaAT BBIBOAA Write.

IIpumep. 3agaHbl OTHOLIEHUSA-(DAKTHI:

poautens(‘“‘UBan”,”Kats™).

poautenb(“‘Anna”,” Oner ).

poautens(“‘Oner”,” luma”).

ponurens(“Urops”,”Onbra”).

ponutens(“Oner”,”Buktop”).

ponutens(‘“Urops”,”Ban”).

myxkunHa(“luma”).

myxxunHa(“UBan”).

mysxkunHa(“Urops”).

mysxunHa(“Oner”).

My>xunHa(“Bukrop”).

»xenmuHa(“Kars™).

»keHmuHa(“‘Onpra”).

KeHiuHa(“‘AHHA”).

CocTaBUTh HOBOE OTHOLIECHHE-TIPABUIO 0ed(X,Y) u onpenennTs, KTO SBISET-
cs neaymkor Katu. Co3math mpoekT ¥ MpOTEeCTUPOBATh MPUMEDP KaK aBTOHOMHYO
UCITOJIHIEMYIO MIPOTPaMMY.

Pemenne:

1. 3ammycture cpeny Visual Prolog u coznaiite HoBbIi poekT (Project | New
Project), aktuBusupyercs okHo Application Expert (skcnept npuitoxeHusi).

2. Ompenenure ums npoekra (Primer) u 6a30BbIi Katajor, Kyjaa OyaeT co-
xpaHeH mpoekT (Hampumep, D:\VP\Primer)

daiin ¢ pacmmupenueMm .pro coaepxkut cexkuun PREDICATES, GOAL,
CLAUSES. [lonummTe HEOOXOAUMBIE ONPEACICHHS TaK, YTOOBI MOJTYYUIaCh MPo-

rpaMma:
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DOMAINS

umsA=string

PREDICATES
POIUTENb(UMS, M)
YKEHIIMHA(UMS)

MYy KIHA(UMST)

ne(uMs, UMs)

CLAUSES
poautens("MBan","Kars").
poautens("Anna","Omer").
poautens("Oner"," Tuma").

poautens("Urops","Onbra").
poautens("Oner","Buktop").

ponutens("Urops","MBan").
myxunHa("Iuma'").
myxxunHa("Ban").
mysxkunHa("Urops").
my>xunna("Oner").
mysxunHa("BukTop").
»xenmuHa("Karsa").
kenmuHa("Ompra").
keHmuHa("AHHA").
nen(X,Z):-poaurens(X,Y),
tens(Y,Z),
My>xkunHa(X).
GOAL
nen(X,"Kars"),write(X).

poJu-

DOMAINS
name=string
PREDICATES
parent(name,name)
female(name)
male(name)
grandpa(name,name)
CLAUSES
parent("lvan","Katya").
parent("Anna","Oleg").
parent("Oleg","Dima").
parent("Igor”,"Olga").
parent("Oleg","Victor").
parent("Igor”,"lvan™).
male("Dima").
male("lvan™).
male("lgor").
male("Oleg").
male("Victor").
female("Katya").
female("Olga").
female("Anna").
grandpa(X,Z):-parent(X,Y),
ent(Y,2),
male(X).

par-

3anpoc BBOJIUTCS OTNIETBHO B IMAJIOTOBOM OKHE (cM. puc 1).
3. OTKOMIUIMPYHTE UCXOMHBIN KOJI TIPUMEPA M 3aIyCTUTE €r0 KaK aBTOHOM-
HYIO HCTIONHsieMyto Tiporpammy. ( Project | Run, unu xnaBuma <F9>, unu kHomka
<R>). Pe3ynbTaT BBINOJHEHHS MPOrPaMMbI JOJDKCH OTOOPa3sHTbCS B OKHE (CM.

puc.1):
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iles i ptions etup

Goal: grandpadi,"Katya'>
DOMAINE ~writetX).
name=string [gorE=Igor
PREDICATES 1 Solution
parent<{name .name > Goal:
female<name >
male (name )
grandpatname .name
CLAUSES
parentC"[van',."Katya''>.
parent{"Anna",."0leg">.
parent{"0leg" . "Dima">.
parent{"Igor",. "0lga">.
parentC"0leg” . "Victor''>.
parent{"Igor", "Ivan">.

parent
male
grandpa
parent

F2-5ave F3-Load F5—Zoom F6—HNext FB—Previous goal Shift—-Fii-Resize Fi0-End

Puc. 1. Oxno 6vi6o0a pezyromama

3adanua 0na camocmoamenbHou padonvl
JlopaboTaiiTe HCXOAHBIN KO MpUMEpa CIEAYIOIUM 00pa3oM:
1) noGaBbTE HOBOE MPABWIO HaAdywiKa v ONPENCIUTE, KTO SIBIseTCsS 0a0yIiI-

KOU;
2) no6aBbTE HOBOE MPABUJIO 6HYK U OTIPENICTUTE, KTO BHYK AHHBI,
3) noGaBbTE HOBOE TIPABUIIO Hpam U oripeenure, KTo opat JAumsr;
4) noGaBbTE HOBOE MPABUJIO cecmpa U ONpesieNTuTe, KTo cectpa MBana.
OTueT 0 BBINOJIHEHHON CAMOCTOATEILHOI padoTe 10J15KEH CONEPKATh:
1) Temy nabopatopHoi paboTHI;
2) ycioBueE 3a/1a4y;
3) NOJHBII OKOHYATENbHBIN KO IPUMEPA;
4) pe3ynbTaThl €€ TECTUPOBAHUSI.

JIABOPATOPHAS PABOTA Ne 3
IHouck ¢ Bo3BpaToM

Touck ¢ sozspamom (backtracking) — 3To ouH U3 OCHOBHBIX TPHUEMOB TOKC-
Ka pemieHni nmocrasineHHor 3amaud B [TPOJIOI e. Bemonuss nouck, [TPOJIOT
MOXET CTOJIKHYThCSI C HEOOXOIMMOCThIO BIOOpA MEXKAY albTEPHATUBHBIMU IYTSI-
Mu. Toraa oH cTaBUT Mapkep y MecTa pa3BWIKHU (TOUYKa OTKaTa) U BbIOUpaET mep-
By10 noauens. Ecniu ona He BemmonHsiercs, To [IPOJIOIT Bo3Bpamiaercss B TOUKY
OTKaTa U MEePEeXOJUT K CICAYIOMICH MOALICIIN.

Cpena Visual Prolog mo3BosisieT MCHOJIb30BaTh OTJIAIYUK JJIsI TOIIAroBOrO
BBITIOJIHEHUS TporpaMMbl. OTiagyuk paboTaeT ¢ OTKOMIMINPOBAHHBIM KOJIOM. B
MCXOJHOM KOJIE MOKHO CTABUTh TOUYKU OCTAHOBA U BBIMOJIHITH MPOTpaMMy 10 Iia-
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raMm. B pexxuMe momaroBoro BBINOJHEHUS NPOrPaMMbl MOKHO IPOCMAaTpUBaTh
3HAYCHUS IEPEMEHHBIX U COIEPKUMOE YTBEPKICHHBIX (haKTOB.

Ipumep. Mmeetcsa 6aza naHHbBIX, coaepkaiias (akTol BUAa omovixaem(ums,
20p00), YKpauna(2opoo), poccus(20poo),npudarmuxa(2opod). CoCTaBUTh MPaABH-
J10, TIO3BOJISIFOIIIEE OTPEIETUTh, KTO OTAbIXal B Poccun.

[IpocneauTh MOMCK pelieHus 3a/1aun ¢ MoMolIsio oTaaaurka Visual Prolog u
MOCTPOUTH 1IEJIEBOE JIEPEBO MOUCKA C BO3BPATOM.

Pemenme:
1. Coznaiite HOBbII TpoekT (Project | New Project) u nHabepurte TekcT mpo-
I'paMMBI:
DOMAINS DOMAINS
uMs, ropoa=string name, gorod=string
PREDICATES PREDICATES
OTIbIXacT(MMsI, TOPO.T) otdixaet(name, gorod)
yKpauHa(Topo). ykraina(gorod).
poccus(ropon). rossia(gorod).
npubanTuKa(ropo). pribaltika(gorod).
oTaeix_Poccusi(vms) otdix_rossia(name)
CLAUSES CLAUSES
orapixaer(sasha, antalia). otdixaet(sasha, antalia).
orapixaer(anna, sochi). otdixaet(anna, sochi).
orapixaer(dima, urmala). otdixaet(dima, urmala).
otaeixaet(0leg, kiev). otdixaet(oleg, kiev).
ykpaunna(Kiev). ykraina(kiev).
poccusi(sochi). rossia(sochi).
npubantuka(urmala). pribaltika(urmala).
otaeix_Poccusa(X):- otdix_rossia(X):-
otapixaeT(X,Y), otdixaet(X,Y),
poccus(Y). rossia(Y).
GOAL
otnbeix Poccusi(X),
write(X),nl.

3anpoc BBOJUTCS OTIIEIBHO B IUAJIOTOBOM OKHE (cM.puc 1).

2. Coxpanute npoekT (Project | Save Project)

3. 3anyctute ero Ha ucnonHenue (Project | Run, wiaun kinaBuira <F9>, mwm
KHOMKa <R>). Pe3ynbpTaT BBINOIHEHUS TPOTPAMMBI:

Anna
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ptions etup

Goal: otdix_rossiati), w
DOMATHNS ritedd>.nl.
name, gorod=string anna
PREDICATES W=anna
otdixaet(name, gorod>? 1 Solution
ykrainatgorod). Goal:
rossiagorod>.
pribaltika{gorod).
otdix_rossialnamel
CLAUSES
otdixaet<{sasha, antalial.
otdixaet<{anna, sochi).
otdixaet{dima, urmalal.
otdixaet{oleg, kieu).
ykrainatkieuv).

Compilation successful
otdixaet

roszia

otdix_rossia

F2—S5ave F3-Load F5-Zoom F6—Mext FB8-Previous goal Shift—-Fli-Rezize F1i0-End

Puc. 1. Oxno evi6o0a pesynomama

4. TlpocnenuTe IMOMCK ATOrO pPEIIeHUs C MoMolislo oTiaamguuka(Debugger).
st aToro:

a) 3amyctute omaquuk (Project | Debug);

0) B okHe oTiaaunka BeiOepuTe koManay View | Local Variables (s npo-
CMOTpa TEKYIIUX 3HAYCHHUM MTEPEMEHHBIX );

B) HaxuMaiTe kinapumy <F7>(mau Run | Trace Into) mis momaroBoro BbI-
TIOJTHCHHSI TPOTPAMMBI, TEKYIIHE 3HAYCHHS TIEPEMEHHBIX OTOOpPaKAIOTCS B OKHE
Variables For Current Clause.

3adanua 0na camocmoamebHoi padonvl

1. baza gaHHBIX CONEPKUT CIAEAYIOMINE (PaKThI:

yBiekaercsa(“‘Komns”, rurapa).

yBiekaeTcsa(“‘Ons”, CKpuIka).

yBiekaetcs(“/luma”, miaBaHbe).

yBiekaercsa(“Tans”, TEHHUC).

crnopT(IJIaBaHbe).

CHOPT(TEHHUC).

My3_ MHCTP(CKPHIIKA).

My3_ HHCTp(TUTapa).

a) COCTABUTH MPABUJIO CIIOPTCMEH M OTIPEACIINUTD, KTO YBJICKACTCS CIIOPTOM;
0) MpocIeUTh 3a MOMCKOM PEIICHHUSI C TOMOIIbIO 0TI 4YHKA;

B) TIOCTPOUTH IIEJIEBOE JIEPEBO IMOMCKA C BO3BPATOM.

OT14eT 0 BBINOJHEHHOI CAMOCTOATEILHON padoTe 10/2KeH CONePKaATh:
1) Temy nabopatopHOil pabOTHI;

2) ycioBue 3a/1a4H;

3) TUCTUHT IPOTPAMMBI;

4) pe3yibTaThl €€ TECTHPOBAHUS;

D) 1EJIEBOE JIEPEBO MOMCKA PEIICHHUS.
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JIABOPATOPHAS PABOTA Ne 4
YupasJ/ieHue NoOMCKOM ¢ BO3BpaToM: npeaukarsl fail u orceuenus

fail — 3T0 TOXIECTBEHHO-IOKHBIN MPEIUKAT, NCKYCCTBEHHO CO3JAIOIIHMIA CH-
Tyauuo Heycrnexa. [1ocie BbIMOJHEHHs 3TOro MpeanuKara yupaBieHUe epeaacTcs
B TOUKY OTKaTa M MOUCK Ipojosnkaercs. Vcnonb3oBanue npeaukata fail mo3Boss-
€T HAaWTU BCE PELICHUS 3a/1a4u.

YT0oOBbI OrpaHUYUTH MPOCTPAHCTBO MOUCKA U MPEPBATh MOUCK PEIICHUN MpHU
BBITIOJTHEHUH KAaKOTO-JIMOO YCIOBHUSA, UCIIONIb3YETCS MIPeAuKat omceuenus (0003Ha-
yaercs !), OHax bl PO yepe3 OTCeYeHre, HEBO3MOXKHO BEPHYThCA Ha3a/l, T.K.
ATOT MPEAUKAT SBISETCA TOXKJIECTBEHHO-UCTUHHBIM. [Ipoliecc MOXKET TOJIBKO Tie-
PEUTH K CIEAYIOMIEN NOALENH, €CIIH TaAKast UMEETCH.

Hampuwmep, p :- p1, p2, !, p3.

Ecnu nocturnytsl nenu pl u p2, To BO3BpaT K HUM JJIs1 HOMCKA HOBBIX pellle-
HUM HEBO3MOKEH.

IIpumep 1. baza nanHbIX comepxut ¢GakTel Buna: student(umsa, kypc). Cos-
JIaTh TIPOEKT, MO3BOJISIONMINM cPOPMUPOBATH CIIUCOK CTYJEHTOB 1-r0 Kypca.

Pemenue:

PREDICATES

student(symbol,integer)

spisok

CLAUSES

student(vova,3).

student(lena,1).

student(dima,l).

student(ira,2).

student(marina,l).

spisok:-student(X,1),write(X),nl,fail.

GOAL

write("Crnucok ctynaenroB 1-kypca'),nl,spisok.

Pe3ynbTaTt BbINOJHEHHUS POTPAMMBbI:

Cnucok ctyneHToB 1-kypca

lena

dima

marina

KomMeHnTapuii: nipeyaraercss caMOCTOSITEIbHO BBIBECTH MPOrpaMMy U €€
pe3yibTaT Ha 3KpaH

IIpumep 2. basa manubix coaepxut ¢aktel Buaa father(name, name). Cos-
JIaTh IPOEKT, MO3BOJISIIOIINAN ONPENECIUTH KTO Y€ OTEL.
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Pemenne:

DOMAINS

name=symbol
PREDICATES

father (name, name)
everybody

CLAUSES

father ("ITasexn", "Iletp").
father ("Iletp", "Muxaunn").
father ("erp", "MBam").
everybody:- father (X, Y),

DOMAINS

name=symbol
PREDICATES

father (name, name)
everybody

CLAUSES

father ("Pavel”, "Petr").
father ("Petr"”, "Mixail").
father ("Petr"”, "lvan™).
everybody:- father (X, Y),

write(X," - ato orert”,Y,"a"),nl, write(X,” - it is the fa-
fail. ther",Y,"a"),nl,

GOAL fail.

everybody.

Pe3yJibTaT BBINOJHEHHUsI IPOrpaMMBbl (cM. puc. 1):

Ty PRGLGG. EKE

iles

DOMATHS

name=symho 1

PREDICATES

father ¢(name, namel
everyhody

CLAUSES

father ("Pavel", "Petp').
father ("Petr", "Mixail'>.
father ("Petr", "Ivan'>.
everyhody:— father <X, Y.

fail.

0

Compilation successful
father

everyhody

F2-Save

F3-Load F5-Zoom Fb6-Hext FB-Previous

etup

ptions

Goal: everyhody

Pavel - it is the father
Petrp

Petr - it is the fatherH
ixailp

Petr — it is the fatherl
vanp

No

Goal:

write{®,." — it iz the father".¥."p").nl,

F1@-End

oal Shift-Fi0-Resize

Puc. 1. Pe3ynomam npozcpammol

ITaBen — 3T10 oten Ilerpa
ITetp — 10 oTenr Muxaunia
ITetp — a10 oTenr MBana

IHpumep 3. Co3gaTe NpPOEKT, peanu3yrOUIUMN KEJIE3HOAOPOKHBIN CIpPABOY-
HUK. B crpaBouHuke copepkurcs cienyrouias MHPopManus O KakJIOM IOe3[e:
HOMED I0€3/1a, MyHKT HA3HAYEHUS U BpEMs OTIPABIICHHUS.

a) BBIBECTH BCIO MHPOPMAIUIO U3 CIIPABOYHUKA.
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Pemenne:

DOMAINS DOMAINS
nom=integer nom=integer
p, t=string p, t=string
PREDICATES PREDICATES
poezd(nom,p,t) poezd(nom,p,t)
CLAUSES CLAUSES
poezd(233,moskva,"12-30"). poezd(233,moskva,"12-30").
poezd(257,moskva,"22-40"). poezd(257,moskva,"22-40").
poezd(133,armavir,"10-20"). poezd(133,armavir,"10-20").
poezd(353,armavir,"20-40"). poezd(353,armavir,"20-40").
poezd(353,adler,"02-30"). poezd(353,adler,"02-30").
poezd(413,adler,"11-10"). poezd(413,adler,"11-10").
poezd(256,piter,"21-30"). poezd(256,piter,"21-30").
GOAL GOAL
write(" Pacriucanue noeszmos”), nl, Write(“train schedule:”),nl,
write("Homep Ilynkr mnpubsrtus | write(“Number Point of arrival De-
Bpewms otnpasnenus"), parture time”), nl, poezd(N,P,T),
nl, poezd(N,P,T), write(N,” ",P,” | write(N,"",P,” ", T),nl fail.
" T),nl fail.

Pe3yJibTaT BBINOJIHEHHUSI IPOTrPaMMBI (CM. puC. 2):

G [olx

iles i ptions etup

Number Point of arrival
DOMATNS Deperture timeYes
nom=integer Goal: nl,poezd{N.P.T),ur
p. t=string itedN," ".P." ".T>.nl.fa
PREDICATES il
poezd{nom,p.t?
CLAUSES 233 moskva 12-30
poezd(233 mozkva,"12-30"). 257 moskva 22-40
poezd(257 mozkea, "22-40"). 133 armavir 10-20
poezd(133, armavie, "10-20"). 353 armavir 20-40
poezd(353, armavie, "20-40") . 353 adler 02-30
poezd(353.adler, "D2-30"). 413 adler 11-10
poezd(413,adler, "11-10"). 256 piter 21-30
poezd (256, piter,"21-30") . Mo Solution

Goal:

Compiling E:~STUDENTS“ITUT“LR\LR3P3.PR
0

Compilation successful
poezd

F2-S5ave F3-Load F5-FZoom Fbo-Next F8-Previous goal Shift-Fil-Resize F1i0-End
Puc. 2. Pe3ynomam npozpammol

UR e Lk = WV o o I ——
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HUA

e s

Pacniucanune noe3nos

Howmep IlyHkT npubbiTrs Bpems otnpaBiieHus

233 moskva 12-30

257 moskva 22-40

133 armavir 10-20

353 armavir 20-40

353 adler 02-30

413 adler 11-10

256 piter 21-30

0) opraHn30BaTh MOUCK MOE3/1a M0 MYHKTY Ha3HAYCHUS
Pemenne:

GOAL

write (" [lynkt Haznauenus:"), Readln(P), nl,

write ("Homep Bpems otnpasnenus"), nl,
poezd(N,P,T), write(N," ", T), nl, fail.

Kommenrapmii: Readln —cTangapTHeIi npeaukaT BBOJIa CTPOKOBOTO 3HaYe-

Pe3yJibTaT BBINOJIHEHHUsI IPOrpaMMBbI (CM. puc. 3):

|:::': pROI_DG. EKE

iles i ptions etup

DOMATNS Number Departure time
nom=integer Mo Solution

. t=string Goal: write("destination
PREDICATES ") .ReadIln{P).nl,write("

4 poezd{nom,.p,.t) Humber Departure time"),

CLAUSES nl, poezd{N.P.T», write(
poezd<233, moskva,."12-30"). N." ".T).nl.fail
poezd{257 . moskva,"22-40"). destination:armavir

poezd{133,armavir, "10-20").
poezd{353, armavir, "20-40")>. Humber Departure time
poezd{353, adler, "02-30"). 133 10-20
poezd(413,adler,"11-10"). 353 20-40
poezd{256 piter,"21-30"). Ho Solution

Goal: _

]

Compilation successful
poezd

poezd

F2-%ave F3-load F5-Zoom Fb-—HNext FB-Previous goal Shift-Fi0-Resize F10-End

Puc. 3. Pe3ynomam npoepammol

[TyHKT Ha3HAYEHUsI: armavir
Howmep Bpewmst otnipaBiienus
133 10-20
353 20-40
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B) BBIBECTH HH(POPMAIUIO O MOE3/1aX, OTIPABIISAIOMINXCS B 33 JaHHBIA BPEMEH-

HOM IIPOMEKYTOK
Pemienmue:

GOAL

write(" Bpems otnpaBnenus:"),nl,

write("c..."), ReadIn(T1),

write("mo..."), ReadIn(T2), nl,

write("Homep IlyHKT HazHauyeHUs
Bpewms otnpasienus"),

nl,poezd(N,P,T), T>=T1,T<=T2,wri
te(N," ",P," ", T),

nl, fail.

GOAL

write("Departure time:™),nl,
write("c..."), ReadIn(T1),
write("'do..."), ReadIn(T2), nl,
write("Number Destination Depar-

ture time"),

nl,poezd(N,P,T), T>=T1,T<=T2,wri
te(N’ll II’P’II ll7 T)’

nl, fail.

Pe3yJibTaT BBINOJIHEHHUSI IPOrPaMMBbI (CM. puc. 4):

i pRDI_DG. [KE

iles

DOMAINS
nom=integer

p. t=string
il | PREDICATES
poezd<nom,p.t)
CLAUSES
poezd(233.moskva,"12-30").
poezd<257, moskva,"22-40").
poezd(133, armavir, "10-20">.
poezd{353,armavir, "20-40"> .
poezd(353,adler,."02-30">.
poezd<{413,adler,."11-10"}.
poezd<256,piter,"21-30").
GOAL

Compiling E:“\STUDENTS-IIUTSLR-LR3P3.PR
0

poezd
Compilation successful

F2-%ave F3-load Fb-Switch F?-Compile

ptions etup

Departure time:
c...10-00
do...15-00

Number Destination Depar
ture time

233 moskva 12-30

133 armavir 10-20

413 adler 11-10

Press the SPACE har

Puc. 4. Pesynomam npoepammol

Bpewms otnipasienus:
c...10-00
10...15-00

Howmep IlynkT Ha3HaueHus Bpems ornpasieHus

233 moskva 12-30
133 armavir 10-20
413 adler 11-10
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IIpumep 4. Mmeerca 0a3a naHHBIX, COAEprKallas AaHHBIE O CIIOPTCMEHAX:
uMa U Buj cnopra. Omnpenenntb BO3MOXHBIE IMAPbl OJTHOTO W3 CHOPTCMEHOB-

TCHHUCHUCTOB C IPYIT'UMU TCHHUCHUCTAMMU.

Pemenue:
DOMAINS DOMAINS
UM, BU_cr=string name,vid_sp=string
PREDICATES PREDICATES
urpacT(MMs,BH]I_CIT) igraet(name,vid_sp)
CIIMC_CIIOPTC spis_sports
CLAUSES CLAUSES
urpaet("Cama", TeHHHC). igraet(""Sasha",tennis).
urpaet("Ans",Bonei001). igraet("Anna",volleybol).
urpaet("Oner",pyTo0). igraet("Oleg",futbol).
urpaet("Komns", TeHHuc). igraet("Kolya",tennis).
urpaet("Cama",pyTo0:1). igraet(""Sasha",futbol).
urpaet("Auapeit" , TeHHHUC). igraet("Andrey",tennis).
CIIHC_CIIOPTC:- urpa- spis_sports:-

et(X,TeHnuc),! urpaet(Y,TCHHHC), igraet(X,tennis),!,igraet(Y,tennis),
X<>Y,write(X,"-",Y),nl,fail. X<>Y,write(X,"-",Y),nl,fail.
GOAL GOAL
write("[1aps! TeHHECHCTOB"),Nl, write("'pary tennissistov"),nl,
CIIUC CITIOPTC. Spis_sports.

Pe3yJibTaT BBINOJIHEHHUSI IPOrPaMMBbI (CM. puc. 5):

" o]

iles i ptions etup

pary tennissistov
DOMATINS Sasha-Kolya
name ,,vid_sp=string Sasha-Andrey
PREDICATES
igraet (name.vid_sp? Press the SPACE har
spis_sports
CLAUSES
igraet{"Sasha",.tennis).
igraet{"finna",.volleyhol).
igraet ("0leg" . futhol>.
igraet("Kolya".tennis).
igraet("Sasha" . futhol).
igraet{"fAindrey" . tennisl.
spis_sports:i— igraet{R,tennis).t.igraet{¥,tennis).
A< uritedd, """, ¥) nl, fail.

0

igraet

spis_sports
Compilation successful

Puc. 5. Pesynomam npozcpammol
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[Tapbl TEHHUCUCTOB

Cama-Kons

Cama-Anapeit

IIpumep 5. CtyneHty B 3aBUCUMOCTU OT HaOpaHHOM B mpoiiecce 00ydeHUs
CyMMBI 6aJIJTOB Z TIPUCBaUBAETCS KBATU(PUKAITHU:

maructp (M), ecniu 80<=Z<=100

cnenpanuct (S), ecnu 60<= Z< 80

oakanaBp (B), ecniu 40<= Z< 60

HeyaayHuk (N), ecnu 0<=Z< 40

CocTaBuTh MporpaMmy, KOTopasi ONpeaeauT KBATU(PUKAINIO B 3aBUCUMOCTH
OT BBEJICHHOTO 3HaueHus Z

Pemenne:

DOMAINS DOMAINS

z=integer z=integer

r=string r=string

PREDICATES PREDICATES

grade(z,r) grade(z,r)

CLAUSES CLAUSES

grade(Z,""):-Z<0,!, grade(Z,""):-Z<0,!,
write("HeBepHblii BBOI qaHHBIX!"). write(""nevernuy vvod dannyh!").

grade(Z,""):- grade(Z,""):-
7>100,!, write("HeBepusiii BBOm man- | Z>100,! write("nevernuy vvod dan-
HBIX!"). nyh!").

grade(Z,"M"):-Z>=80,!. grade(Z,"M"):-Z>=80,!.

grade(Z,"S"):-Z>=60,!. grade(Z,"S"):-Z>=60,!.

grade(Z,"B"):-Z>=40,!. grade(Z,"B"):-Z>=40,!.

grade(Z,"N"). grade(Z,"N").

GOAL GOAL

write("Z="), readint(Z), write("Z="), readint(Z),
grade(Z,R),write(R). grade(Z,R),write(R).

Jlns peleHusl 3a71add cOCTaBUM MpaBwiio grade, ycTaHaBiIMBAroIee CBS3b
MEXIy KOJMYECTBOM OaiioB (z) u kBamudukarmen (r). [IpaBuino coctout u3 He-
CKObKUX YacTeil. [lepBeie nBe yacTH 00ECIEYMBAIOT MPOBEPKY HEIOMYCTHUMBIX
3HAYEHUU Z C BBIBOJIOM

COOTBETCTBYIOIIEr0 cooOmeHus. OcTanpbHbIE YacTH IPaBHJIA OMPEIACISIOT
KBATM(UKAIIMIO B 3aBUCUMOCTH OT 3HAaYCHUS Z.

KommenTapmii: readint — cranmapTHBIF HpeauKaT BBOJA LEIOYHUCICHHOTO
3HAYCHHUS

Pe3yJibTaT BBINOJHEHHUsI IPOrPaMMBbI (CM. puc. 6):
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iles i ptions

Z=88
gradez,.r> H
CLAUSES Z=65
grade{Z,""):-Z{0.*, write{"nevernuy vvod dannyh?*'}. |||8
grade{Z,""):-Zx100, ¢ ,write"nevernuy vvod dannyht"™). |||2=39
grade(Z,"M">:-Z>=80,1. N
grade(Z,"8"):-Z>=60,1?. Z=110
grade(Z,"B"»:-Z»=40,*. nevernuy vvod dannyh!
gradeZ, "N"). Presz the SPACE har
GOAL
write{"E="2, peadint{(Z), grade(Z,.R),urite(R).

Compiling E:\STUDENTS\ITUTS\LR\LR3P5.PR
0

grade
Compilation successful

F2-8ave F3-Load Fb-8uitch F9-Compile
Puc. 6. Pezynomam npoepammol

1-# ciyyaii:
/=88

M

2-1i cyvai:
Z=65

S

3-i cyyai:
Z=39

N

4-i1 cyyai:
Z=110
HesepHelil BBOJ JaHHBIX !

3adanusn 01 camoCmoamenbHou padomaot

1. baza maHHBIX comepkuT (akThl BUAA: OTAbIXaeT(UMs, TOPOa), YKPau-
Ha(ropox), poccusi(ropoa), KeHuuHa (MMs), MyKYUHA(UMS).

a) BBIBECTH CIHMCOK JKCHIIMH, OTJbIXaomuX B Poccuu;

0) BBIBECTH CIIUCOK MY>KYMH, OTABIXAIONIUX HA YKpaWHE.

2. baza maHHBIX coAepXHT (aKkThl BHJA: KHUra(aBTOp, Ha3BaHWe, M3]a-
TeJbCTBO, I0JI_M3aHUs), YKPAUHA(TOpPO).

a) BBIBECTU BECh CITUCOK KHUT;

0) BbIBECTHU CIUCOK KHUT aBTOpoB Ilymkuna u Yexosa;

B) BBIBECTU CIIUCOK KHUT, U3JaHHBIX B u3aaTenascTBe «llutep» He panee 2000
roja.
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3. CocTaBuTh Iporpammy, peaqu3ylollyl0 aBHAaclpaBOUYHUK. B crpaBouHuke
COJICPKUTCS cleayromas nHpopmalus 0 KaKI0oM pelice: HoMep peiica, MyHKT Ha-
3Ha4YEeHUsI, BpeMs BbLIETA, THU (€Ke/H., 4eT, HeueT). BriBecTu:

a) BCIO HH(OPMAITUIO U3 CTIPABOYHUKA;

0) nndopmaiuio 0 camosieTax, BbUICTAIONIMX B 3aJaHHBIM MyHKT [0 YE€THBIM
JTHSIM;

B) MH(POpPMAIIUIO O CaMOJIeTaX, BBUICTAIOUIUX €XKEAHEBHO HE IMO3KE yKa3aH-
HOTO BpEMEHHU.

4. CocTaBUTh NPOrpaMMy, pEaM3YIOINIyI0 reorpaduyeckuil CripaBOYHUK. B
CIIPABOYHHUKE COJEPKUTCA CIEAYIOIIasi MHPpOpMalUs O KaXJA0W cTpaHe: Ha3BaHHE
CTpaHbl, Ha3BaHUE CTOJUIIBI, YUCICHHOCTh HAaCelleHus, reorpaduyeckoe mooxe-
nue (EBpona unu Azus). Beisectu:

a) BCIO MH(OPMAIUIO U3 CIIPABOYHUKA;

0) uHpopmaIuo 0 CTpaHaX, YACICHHOCTh HACEJICHUS KOTOPBIX MPEBBIIIACT
3aJlaHHOE 3HAYECHUE;

B) MH(OPMAIIHIO O EBPONECHCKUX CTpaHaxX, YUCICHHOCTh HACEICHUS KOTOPBIX
HE MPEBBIIIAET 33JJaHHOE 3HAYCHHUE.

5. CoctaBUTh mporpamMmy, pealusymollyto ciaoBapb. B cioBape coxepxxurcs
cienyomas nH(popManus: CJIOBO U €ro nepeBo] (PyCcCKUe U aHTJMHCKUE CJIO0BA).
Peanu3oBaTh BBIBOJ BCEro CIIOBaps, MEPEBOJI C PYCCKOTO Ha aHIJIMMCKUM, C aHr-
JUICKOro Ha PyCCKUM (C HECKOJIBKUMU 3HAYEHUSIMH).

6. CocTaBUTh MpOrpaMMy, pEaM3yIOLIyI0 TeJIe(QOHHBIN CcIpaBOYHUK. B
CIPAaBOYHUKE COACPKUTCS CleAyromas nHpopMalus 0 KaxaoM abOHEHTe: UM U
tenedoH. PeannszoBarh BbIBOJ Bced MHGOPMALMKM U3 CIPABOYHUKA, TIOMCK Telie-
¢ oHa 1o UMEHH, MMOUCK UMEHH 10 TeledoHy

7. baza naHHBIX COAEpKUT (aKThl BUAA: YYEHUK(UMA, Kaacc) W yejieKaem-
ca(umsa, x060u). CoCTaBUTh IPOrpaMMy, KOTOpasi BBIBOJIUT:

a) CITMCOK BCEX YUEHUKOB U UX yBJICUCHUS;

0) moaOupaeT OJHOMY M3 YUYEHHMKOB YKa3aHHOIO KJacca, yBJIEKAlOIEeMYyCs
KHUHO, TTapy U3 JPYTrHUX KiaccoB. BbIBECTH Bce BOZMOXKHbIE Taphl.

8. baza nmaHHBIX coAepKUT (PAKTHI BUA: yUeHUK(UMA, KIaACC) U uzpaem(ums,
6uod_cnopma). CoCTaBUTH MPOrpaMMy, KOTOpasi:

a) BBIBOJUT CIMCOK BCEX YYEHHMKOB 33JJaHHOIO Kjacca U BHUJ CIIOPTa, KOTO-
pPBIM OHH YBJIEKAIOTCS;

0) moadupaeT OJHOMY M3 YYCHHKOB YKa3aHHOTO KJlacca, UrparoleMy B 0aj-
MUHTOH, TIapy U3 IPYTUX KiiaccoB. BrIBecTH Bce BO3MOKHBIE Maphl.

OT14eT 0 BBINOJHEHHON CAMOCTOATEILHON padoTe 10J2KeH COAePKaATh:

1) Temy nabopatopHOil pabOTHI;

2) ycioBue 3a/1a4H;

3) AUCTUHT IPOTrPaMMBlI,

4) pe3ynbTaThl €€ TECTUPOBAHMS C PA3TMYHBIMUA NCXOJHBIMU JTAHHBIMH.
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JIABOPATOPHAS PABOTA Ne 5
ApudmMernyecKue BbIYUCICHUSA

OtmeTtuM, yto IIposor He mpeaHa3HaYeH ISl PEIICHHS BBIYMCIUTEIbHBIX 32a-
Jla4y, €ro BO3MOXXHOCTH BBIYMCIICHUN AHAJIOTUYHBI COOTBETCTBYIOIIMM BO3MOKHO-
CTSIM TaKHX SI3bIKOB IIporpamMmmupoBanus kak Basic, C, Pascal.

B s3pike [Ipomor mmeercss psig BCTPOCHHBIX (DYHKUMN MAJii BBIYHACICHHUS
apu(MeTHYECKUX BBIPAKEHUH, HEKOTOPBIE U3 KOTOPBIX MepeurciaeHbl B Tadmule 1.

Taoua. 1. MaTtemaTu4ecKkue onepanum u
¢pyukuum B IIposore

X +Y Cymma X u Y

X - Y Paznocte X n Y

X *Y [IpousBenenue X u Y

X/ Y Jlenenvie X Ha Y

X mod Y OcTaTok OT nejieHus X Ha Y

X div Y Llenouuncnennoe nenenne X Ha Y

abs (X) AOCOoII0THAs BeTMYMHA Yncia X

sqgrt (X) KBanpaTHbIii KOpeHb U3 X

random (X) CiygaitHoe yncno B nuana3one ot 0 o 1

random (In CiyyaiiHoe 1enoe yucio B nuanaszone ot 0 1o
t, X) Int

round (X) Oxkpyrnenue X

trunc (X) [enas yacte X

sin (X) Cunyc X

cos (X) Kocunyc X

arctan (X) ApkTaHresHc X

tan (X) Tanrenc X

1n (X) Harypanbhsiit norapupm X

log (X) Jlorapudm X no ocHoBanuto 10

IMpumep 1. Boeruucnute 3HaueHue BoipakeHus Z=(2*X+Y)/(X-Y) nns BBe-
JTeHHBIX X U Y.

Pemenne:

PREDICATES PREDICATES

3Ha4_eIpax(real,real) value_exp(real,real)

CLAUSES CLAUSES

3Ha4_BhIpax(X,Y):-X<>Y, value_exp(X,Y):-X<>Y,
Z=(2*X+Y)/(X-Y), Z=(2*X+Y)/(X-Y),

write("Z=",2); write("Z=",2);

write ("' Iemmth Ha 0 Henb3s!"). write (“'cannot be divided by 0!").

GOAL GOAL
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Write("X="),readreal (X),
Write("Y="),readreal(Y),31Ha4_BbIpa

Write("X="),readreal (X),
Write("Y="),readreal(Y),value_ex

x(X,Y),nl. p(X,Y),nl.

Kommenrapumii: readreal — npenukar s BBojJia ICHCTBUTEIBHBIX YHCEI
Pe3yabTaT BHINOJIHEHHS IPOrpaMMBblI (cM. puc. 1):

|:::': PRGLGG. E}:E

iles

PREDICATES

value_expireal,reall

CLAUSES

value_expCH, Yr:—H{3Y, Z=02=+Y) (E-Y,
write("Z=""Z);

write ("cannot bhe divided hy Of').
GOAL

Hrite("8="" readreal(R),

Hpite("¥="")_ preadrealdy? value_exp(h . ¥).nl.

C;EEiling E:~STUDENTS~I IUT~LR~FROGRAM1
;alue_exp
Compilation successful

F2—5ave Fi-Load F6—-8uwitch F?-Compile

ptions etup
¥=4

¥=4
cannot be divided hy 0Of
#=h
¥=2
Z=4

Press the SPACE har

Alt-E-Exit

Puc. 1. Pe3ynomam npozcpammol

1-# cnyyaii:

X=4

Y=4

Henuts Ha 0 HEnb3s!
2-1i cyvai:

X=5

Y=2

Z=4

IIpumep 2. HaliTu MUHMMAaIbHOE U3 IBYX BBEJACHHBIX A U B.

Pemenue:

PREDICATES
min(integer,integer,integer)
CLAUSES
min(A,B,A):-A<=B,!.
min(A,B,B).

GOAL

Write("A="),readreal (A),Write("B="),readreal (B),

min(A,B,Min),write("min=",Min),nl.
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Pe3yJbTar BBINOJHEHUS NPOrPaMMBbl (CM. puc. 9):
Y PRDLDG.EKE

iles i ptions

fi=
PREDI CATES B=17
min{integer, integer,integer? min=5
CLAUSES
min{A.B.A>:-A<=B.*. A=35
min{A. B.B>. B=18
GOAL min=18
Urite{"A="") . readrealtfd, Write("B=") . readreal{B},
min<h.B.Hin?, write{"min=".Hin>.nl. g=g

min=8

Press the SPACE har

Compiling E:“\STUDENTE-IIUT“LR\PROGRAM2
.FRO

min

Compilation successful

F2—Save Fl-lioad PF6-Switch F?-Compile Alt-¥-Exit
Puc. 2. Pezynomam npoepammol

1-# ciyyaii:

A=5

B=17

min=5

2-1i cyvai:

A=35

B=18

min=18

3-1i ciyvai:

A=8

B=8

min=8

IIpumep 3. Onpenenutpb, SBASETCS YETHBIM WIIM HEUETHBIM CIy4YalHBIM 00-
pazom BeiOpanHoe uncio ot 0 go 20.

Pemenmne:

PREDICATES PREDICATES

chet chet

CLAUSES CLAUSES

chet:-random(20,X),write(X),X chet:-random(20,X),write(X),X
mod 2=0, mod 2=0,

write(" - uetnoe"),!. write(" - EVEN"),!.

chet:-write( "' - neuetHoe"). chet:-write( " - ODD").

GOAL GOAL

Chet. chet.
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Pe3yabTar BbINOJHEHHs NPpOorpamMmael (cM. puc. 10):
Y PRGLGG.E}{E
iles i ptions

6 — EUEN
PREDICATES i0 - EUEN
chet 2 — EUEN
CLAUSES 10 - EVEN
chet:—random{20,. 8>, writeit?>, ¥ mod 2=0. 16 - EUEN
write{" — EUEN")>.%. 17 - ODD
chet:—write{ " — ODD"). 15 - ODD
GOAL 15 - ODD
chet. 8 — EUEN
Press the SPACE har

Compiling E:“STUDENTS\IITUTSLRNPROGRAM3
.FRO

chet

Compilation successful

F2-Save Fl-Load F6-8witch F?-Compile
Puc. 3. Pezynomam npoepammul

1-# ciyyaii:

6 — yeTHOE
2-1i cyvai:
19 — nevetHoe

3adanus 014 camocmoamenabHou padonivl

1. CocraBuTh TIpOorpamMMmy JJisi BBIYUCICHHUS 3HAUCHUS BBIPAKCHUS
Y=(X2+1)/(X-2) nns BBeACHHOTO X.

2. CocTaBuTh TporpaMMy JUIS BBIYUCICHHUS 3HAYCHHUS BBIPAKCHUS
S=2(X2+Y2)/(X+Y) nns BBeieHHBIX X 1 Y.

3. CocTaBUTh MPOrpaMMy JUIsi BBIYUCJICHUS 3HAYEHUS BBIPAKEHHS Z=¢ SiNX
+3Inx 111 BBEIEHHOTO X.

4. CocrtaBuTh MporpaMMy I BBIUMCICHUS 3HAYCHHS BBIPAKCHUS
y=In(lg(sinx+e*)) nnsa BBenennoro X.

5. CocTaBUTH MPOTPaMMYy JJISI BBIYUCIICHUSI CPETHETO apu(PMETHIECKOTO IBYX
BBEJICHHBIX YHCETI.

6. CocTaBUThH MPOTPAMMY JIsl BRIYUCIICHHSI CPETHETO TEOMETPUUYECKOTO JIBYX
BBEJICHHBIX YHCETI.

7. CocTaBUTh IPOTPaMMYy JIJIs1 TPOBEPKHU BBEJICHHOTO HATYPAJILHOTO YUCIIa HA
YETHOCTb.

8. CocTaBuTh MporpaMmy JUIisl IPOBEPKU MOTAAET JIM BBEJIGHHOE YUCIO X B
3aJIaHHbIN MPOMEXYTOK [a,b].
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9. CocTaBuTh MporpamMmy i BEIOOpa HAUMEHBIIIETO U3 TPEX BBEIACHHBIX YH-
cell.

10. CoctaBuTh mMpoTrpaMMy JJI BBIOOpAa HAWOOJBIIETO W3 TPEX BBEIACHHBIX
qHCell.

OTu4eT 0 BBINOJIHEHHOH CAMOCTOSITE/ILHOI PadoTe J0J1KEeH CONePKaATh:

1) Temy nabopatopHOil pabOTHI;

2) ycnoBHe 3a/1a4H;

3) TUCTUHT MPOTPAMMBEI;

4) pe3ynbTaThl €€ TECTUPOBAHMS C PA3TMUYHBIMUA NCXOJHBIMU JTAHHBIMH.

JIABOPATOPHAS PABOTA Ne 6
Pexypcust

Pexypcusnasa npouenaypa — 3To mpolieaypa, BbI3bIBaroiias cama cedst 10 Tex
1op, MoKa He OyJeT COONI0AEHO HEKOTOPOE YCIOBUE, KOTOPOE OCTAHOBUT PEKYp-
cuto. Takoe ycinoBue Ha3bIBAIOT epanuynbiM. PEKypCUBHOE MPAaBUIIO BCEr/Ia COCTO-
UT, TIO KpaiHe Mepe, U3 IBYX 4acTeH, OJIHA U3 KOTOPBIX SIBISIETCS HEPEeKYPCUBHOU.
OHa u onpeensieT TpaHUYHOE YCIOBUE.

B pexypcuBHOI mporieaype HET MpoOJieMbl 3allOMUHAHMS PE3YJIHTATOB €€
BBITIOJTHEHUS, TIOTOMY YTO JIIOObIE BHIYMCIICHHBIC 3HAYEHUS MOXHO TMepe/laBaTh U3
OJIHOTO BBI30Ba B JIPYro KaK apryMeHThl PEKYPCHBHO BBI3BIBAEMOTO MPEIUKATA.
Pexypcus siBisiercs 3¢ (PEKTUBHBIM CIIOCOOOM JjIsl pEIISHUs 3a/1ad, CoJepKaIliuX B
cebe mo/I3aauy TaKoro e TUIa.

IIpumep 1. baza 1aHHBIX COAEPKUT ClIeaYIOMKE (HaKThI:

roditel(ivan,oleg).

roditel(inna,oleg).

roditel(oleg,dima).

roditel(oleg,marina).

CocTaBuTh pEKypCUBHOE MPABUIIO MPEOOK W ONPENIEIUTh BCEX MPEAKOB U UX
MMOTOMKOB.

Pemenne:
DOMAINS DOMAINS
name=string name=string
PREDICATES PREDICATES
roditel(name,name) roditel(name,name)
predok(name,name) predok(name,name)
CLAUSES CLAUSES
roditel(ivan,oleg). roditel(ivan,oleg).
roditel(inna,oleg). roditel(inna,oleg).
roditel(oleg,dima). roditel(oleg,dima).
roditel(oleg,marina). roditel(oleg,marina).
predok(X,Z):-roditel(X,Z). % me- predok(X,Z2):-roditel(X,Z).
PEKYPCUBHAS YACTb NPABUIA predok(X,Z):-roditel(X,Y),
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predok(X,Z):-roditel(X)Y), % pe- predok(Y,Z).
KYPCUBHAS 4aCMb Npasuia GOAL
predok(Y,Z). predok(X,Y),
GOAL write("Predok -",X," Ego potomok-
predok(X,Y), ".Y),nl,fail.
write("Predok -",X," Ego potomok-
".Y),nl fail.

Pe3yabTar BBINOJHEHUS NPOrpPaMMbl (CM. puc. 1):

o pRULOG. EXE

iles

DOMATNS

name=string

FREDICATES
roditel{name,.name>
predok<name ,name?

CLAUSES
roditel<ivan,.oleg>.
roditel<inna,.oleg>.
roditelColeg.dimal.
roditelColey.marinal.
predok{®,.Z) :—roditelCE. Z).
predok(d,.Z) :—roditelCR . ¥).
predok{¥,Z>.

GOAL

predok

predok

roditel

Compilation successful

2-5ave Fl-load F6-Suwitch F?-Compile

ptions etup

—oley

Upedok —oleg Jgo potomok
—dima

Upedok —oleg go potomok
—marina

Upedok —ivan Jgo potomok
—dima

Upedok —ivan Jgo potomok
—marina

Upedok —inna Jgo potomok
—dima

Upedok —inna Jgo potomok
—marina

Press the SPACE har

Alt—K-Exit

Puc. 1. Pesyromam npocpammol

Predok -ivan Ego potomok-oleg
Predok -inna Ego potomok-oleg
Predok -oleg Ego potomok-dima
Predok -oleg Ego potomok-marina
Predok -ivan Ego potomok-dima
Predok -ivan Ego potomok-marina
Predok -inna Ego potomok-dima
Predok -inna Ego potomok-marina

IIpumep 2. Beruucnenue akropuania.

Pemenne:

PREDICATES PREDICATES
fact(integer,integer) fact(integer,integer)
CLAUSES CLAUSES
fact(0,1):-1. % ®@akmopuan wnyns fact(0,1):-!.

pasen eounuye

fact(N,F):- N1=N-1,
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fact(N,F):- N1=N-1, % ymenviuaem
N na eounuyy,

fact(N1,F1), % ewvluucisem ¢hax-
MopuUan HO8020 YUCd,

F=N*F1. % a 3amem ymmodcaem
eco Ha N

GOAL

write("N="),readint(N),fact(N,F),w
rite("F=",F),nl.

fact(N1,F1),

F=N*F1.

GOAL

write("N="),readint(N),fact(N,F),w
rite("F=",F),nl.

Pe3yabTar BBINOJHEHUS NPOrPaMMBbI (CM. puC. 2):

iles

PREDICATES
fact{integqer,integer?
CLAUSES

fact<l,1>:-t.
Fact{N.Fy:— Ni=N-1,
fact{Ni,Fi>,

F=N=F1.

GOAL

write("N=""), readint N fact{N.F} write("F=",F),.nl.

Compiling E:N\STUDENTSSNITUTSLRSLRSP2.PR
0

Fact
Compilation successful

F2-5ave F3-Load F6-Switch F?-Compile

4
Press the SPACE har

Alt—4-Exit

Puc. 2. Pe3ynomam npoepammol

1-1 cayuaii 2-11 cyyai 3-ui cayuai:
N=0 N=1 N=4
F=1 F=1 F=24

IMpumep 3. CocraButs nporpammy s BeruucieHus Y=X", X, N — menble

qucJiia
Pemienne:

CocraBum npaBuiio Stepen, cocrosiiee U3 3-x 4acTei.

1-51 9acTh mpaBmiIa (HEPEKyPCHBHAs) Ompeesiet, 4To X =1.

2-s1 9acTh paBuiIa (PEKypCHBHAS ) BEIMUCIAET X' JUIS HOJIOKHUTEIHHOTO 1.

3-1 yacTh (peKypcHuBHas) - BEMUCHAET X' JUIS OTPULATENLHOrO N (100aBs-

eTcs HeoOxoaumoe yciaoBrue X<>0)
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PREDICATES PREDICATES

stepen(real,real,real) stepen(real,real,real)

CLAUSES CLAUSES

stepen(X,0,1):-1. stepen(X,0,1):-1.

stepen(X,N,Y):-N>0,N1=N- stepen(X,N,Y):-N>0,N1=N-
1,stepen(X,N1,Y1),Y=Y1*X,!. 1,stepen(X,N1,Y1),Y=Y1*X,!.

stepen(X,N,Y):-X<>0,K=- stepen(X,N,Y):-X<>0,K=-
N,stepen(X,K,2),Y=1/Z. N,stepen(X,K,2),Y=1/Z.

GOAL GOAL

write("X="),readreal (X), write("X="),readreal (X),

write("N="),readreal(N), write("N="),readreal(N),

stepen(X,N,Y),write("Y="Y),nl. stepen(X,N,Y),write("Y="Y),nl.

Pe3yabTar BBINOJHEHUS NPOrPaMMBbI (CM. puc. 3):
iles

PREDICATES

stepenireal, real, reald

CLAUSES

stependd, 0,1>:-%.

stepentl N.¥Y0:-NXD,.N1=N-1.stepenCd N1 Y1), Y=Y1=¥ ?. 2

stepen{i N Y :-B<X0, K=—N,.stepen{® K. .Z> ¥Y=1/Z. .25

GOAL

write("8="> . readreal(l), Press the SPACE har
write ("N="),.readreal(N),

stepenCl N ¥Y) urite("¥="_Y¥) _nl.

Enmpiling E:~STUDENTS~I IUT-LR-LR5F3.PR

stepen
Compilation successful

.FZ—Eaue F3-Load F&—Switch F?—Compile Alt-H-Exit
Puc. 3. Pezynomam npocpammol

|IA
e
o
<
<
<
Q
N

I n
O© N W

1 e
e
<
<
N
e

Z XN <ZX

1
N

Y=0.25
Ipumep 4 (Xanoiickue Oamrnm). Mmeercs tpu crepxus: A, B u C. Ha

cTtepkHe A HazeThl N THUCKOB pa3HOro JUaMeTpa, HaJEeThle APYr Ha JIpyra B IO-

psake yObiBaHus auameTpoB. HeoOxoauMo nmepeMecTuTh TUCKHU CO CTEPKHS A Ha
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CTCPIKCHb C HCIIOJIb3YyA B kak BCHOMOF&TGHBHBIﬁ, CCJIM TICPCKIIaAAbIBATH MOKHO

TOJIBKO IO OJTHOMY JUCKY U HEJIb35 OO0JIbIII
Pemenmne:

WU JIUCK KJIACTh Ha MEHBIIIUN.

PREDICATES

move(integer,char,char,char)

CLAUSES

move(1,A,B,C):-

write("[lepenectu nuck ¢ ",A," Ha
".C),nlL.

move(N,A,B,C):-

M=N-1,move(M,A,C,B),

write("Ileperectn auck ¢ ",A," Ha
".C),nl,

move(M,B,A,C).

GOAL

write("Xanoiickue OamrHu"), nl,

write("KonuuectBo JIMCKOB:"),
readint(N),nl,

move(N,'A"'B','C").

PREDICATES
move(integer,char,char,char)
CLAUSES

move(1,A,B,C):-

write("perenesti ¢ " A" na
",C),nl,!.

move(N,A,B,C):-

M=N-1,move(M,A,C,B),

write("perenesti disk c¢"A,)" na
",C),nl,

move(M,B,A,C).

GOAL

write(""hanoyskie bashni™), nl,

write("kolicestvo diskov:"), rea-

dint(N),nl,
move(N,'A','B','C").

CocTtaBuM MpaBUIo MOVE, ONpeIeaonIee NOPSA0K IEPEHOCA TUCKOB.
1-s (HepeKypcUBHas) 4acTh MPaBUJIa ONIPEACIIAET IEHCTBUE, €CITU HA CTEPIKHE

HaxoauTcs | nuck.
2-s1 (peKypCcuBHasl) 4acTh MpaBuia M
Ha cTepkeHb B, nucnonb3ys C Kak BCIIOMO

epemeniaeT cHadayia BepxHue N-1 guck
raTeJIbHBIN, 3aTeM OCTaBIIMMCS AUCK Ha

crepkeHb C 1, HaKOHel, TUCKH co cTepkHs B Ha C, ncnonb3yst A Kak BClioMora-

TEJILHBIM.

Pe3yabTar BbINOJHEHUS POTPaMMBbI (CM. puC. 4):

iles

PREDICATES

move (integer,char,char,char?

CLAUSES

move(1.A.B . C):-

write("perenesti ¢ ".A,." na Y.Cr.nl.t.
move(N.A.B. C):-

M=MN-1.move{M.A.C.B>,

write("perenesti disk c¢".A." na Y.C>.nl.
move(M.B.A.C).

GOAL

write{"hanoyskie bashni"}, nl.
write("kolicestuo diskou:">, readint{N>,
move(N.'A’ 'R’ .'C' ).

Compiling E:“STUDENTS-IIUT-LR-LRSP4.PR
0

move
Compilation successful

P2 -5 ave

F3-Load F6—-E8uwitch
Puc. 4. Pe3ynomam npozcpammol

F?—Compile

BEE

ptions etup
hanoyskie bashni
kolicestuo dizkou:3

c AnaC
disk cA na B
c CnaB
disk cA na C
c Bnahf
disk cB na C
c AnaC

SPACE bar

perenesti
perenesti
perenesti
perenesti
perenesti
perenesti
perenesti

Press the
nl.

Alt—K-Exit
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Xanotickue bawnu
Konuuecmeo ouckos:3
[lepenectu nuck ¢ A Ha C
ITepenectu nuck ¢ A Ha B
ITepenectu nuck ¢ C Ha B
ITepenectu nuck ¢ A Ha C
ITepenectu nuck ¢ B Ha A
ITepenectu nuck ¢ B Ha C
ITepenectu nuck ¢ A Ha C

3adanusa 0na camocmoameabHou padonvl

1. Beruucnuts cymmy 1+2+3+...+N.

2. [loacunTath CymMMy psiia HENBIX YETHBIX yucel oT 2 10 N.

3. Beruncimts CymMMy psZia LENbIX HEYETHBIX YMcel OT 1 10 n.

4. HaiiTu 3HaueHne mpousBeneHus: 2*4*6*...*26

5. Haiitu 3HaueHnue npousBenenus: 1#3*5%*  *11

6. Bpruncnute 3HadeHue n-ro uwieHa psga Pubonayunm: f(0)=0, f(1)=1,
f(n)=f(n-1)+f(n-2).

7. Ucnonb3ys 6a3y NaHHBIX U MPAaBUJIO MPEAOK U3 IpUMepa 2 COCTaBUTH Mpa-
BUJIO IS OTIPEEIIEHUS BCEX TOTOMKOB-MY>KUHUH.

8. Mcnonp3ys 6a3y JaHHBIX M MPABUJIO MPeJOK U3 IpuMepa 2 COCTaBUTh Ipa-
BUJIO IS ONPEECIICHUS BCEX TOTOMKOB-KEHIIIHH.

OTuYeT 0 BBINOJHEHHOH CAMOCTOATEIbHOI padoTe 10J1KEH COePKATh:

1) Temy nabopatopHOil paboTHI;

2) ycioBue 3a/1a4u;

3) AMCTUHT POTPAMMBI;

4) pe3yNbTaThl €€ TECTUPOBAHUS.

JJABOPATOPHAS PABOTA Ne 7
Pemenne jsornueckux 3aaau B [lposore

[Iposior no3BosisieT HaubOJIEe €CTECTBEHHBIM O0pa3oM peliaTh JIOTHYECKUE
3a/1a4u, MOJICTUPYsI MPOLIECC PA3MBIIIUICHUS YEJIOBEKA C MOMOIILIO MPaBUIL.

MHorue jJoruyeckue 3alauu CBsI3aHbl C PACCMOTPEHUEM HECKOJIBKUX KOHEY-
HBIX MHOXKECTB C OJMHAKOBBIM KOJIMYECTBOM DJIEMEHTOB, MEXIY KOTOPHIMH YyCTa-
HaBJIMBAETCS B3aMMHO-OJHO3HAauYHOE cooTBeTcTBHUE. B IIposore »tu mMHOXecTBa
MOYHO OTMCHIBATh KaKk 0a3bl JAaHHBIX, & 3aBUCUMOCTH MEX]Iy 00bEKTaMH yCTaHAB-
JIMBATh C OMOIIBIO MTPaBUIL.

IIpumep 1. B aBTOMOOMJIbHBIX TOHKaX TPU TMEPBBIX MECTa 3aHIM AJeria,
ITets n Konsa. Kakoe MecTo 3aHsT KaxIplid U3 HUX, €cyd [leTs 3aHsu1 He BTOpoE U
He TpeTbe MecTo, a Koiis — He TpeTbe?
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Pemenne:

TpagumoHHbIM crtocOOOM 3ajaua perraercs 3anonHenneM tadnuisl. [lo ye-

JIOBMIO 3a7auM lleTs 3aHs1 He BTOPOC U HC

TpeTbe MecTo, a Kot — He TpeTbe. J10

MO3BOJISCT MOCTABUTH CUMBOJ '-' B COOTBCTCTBYIOIIUX KJIICTKAX.

Nmsa |l mecto Il mecto |III mecTO
Anemia
Iletsa

Kong

MC)KI[y MHOKCCTBOM MMCH YYaCTHUKOB I'OHKHM MU MHOKCCTBOM MCCT HOJIKHO
OBITH YCTAHOBJICHO B3daMMHOOIHO3HAYHOC COOTBCTCTBHUC. HOSTOMY OoIIpCaACIACM
3daHATOC MCCTO CHadalla y HGTI/I, 3aTCM y Komu ", HAKOHCILI, Y Anemm. B cooTBeT-

CTBYIOIIUX KIJICTKAX ITPOCTABJIACM 3HAK '+
JOJIXKCH OBITH TOJIBKO OANH TaKOU 3HAK.

Nmsa I mecto | II mecto | III mecTO
Anema | - - +
IleTsa + - -
Komst |- + -

. B xaxzoii cTpoke u Kaka0M CTOJOIIe

N3 HOCHGHHGﬁ Ta6J'II/II_[BI CIcaycCr, 4To Anemra 3aHs TPCTBC MCCTO, Ilets -

niepBoe, Koms - BTopoe.

[Iporpamma Ha IIposnore OyeT BBITISAAETH CIEAYIONUM 00pa3oM:

PREDICATES

ums(string)

mecro(string)

cooTBeTcTBHE(String,string)

pemrenue(string,string,string,string,
string,string)

CLAUSES

uMs(anernia).

uMsI(TeTs).

UMSI(KOJIST).

MecTo(TIepBoe).

MecTO(BTOpOE).

MecTO(TpEThE).

/* Vemanasnusaem 83auMHOOOHO-
3HauHOe coomeemcmeue

MeHCOy  MHONCECMBOM UMEH U
Mmuoocecmeom mecm, X - ums, Y - mecmo

*/

PREDICATES

name(string)

place(string)

(string,string)

deci-
sion(string,string,string,string,string,stri
ng)

CLAUSES

name(alesha).

name (patya).

name (colya).

place(one).

place (two).

place (three).

/* Yemanasnuseaem 83aumMHo00HO-
SHA4YHOoE coomeemcmeue Meofa)y MHO-
HCECMBOM UMEH U MHONHCECMBOM Mecm,
X - ums,Y - mecmo */
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/* Ilemsa 3awsan He emopoe u He
mpemoe mecmo */

cootBeTcTBHE(X, Y):-ums(X),
X=nersa, mecto(Y),not(Y=BTOpOE),

not(Y=tperne).

/* Kons 3ausan He mpemve mecmo */

coorBeTcTBHE(X, Y):- wumaA(X),
X=Ko,

Mecto(Y), not(Y=tpeTne).

coorBeTcTBUE(X, Y):- wumaA(X),

X=anemia, mecTo(Y).
/* YV ecex pebsam pazuvie mecma */
pemenune(X1,Y1,X2,Y2,X3,Y3):-
X1=nets,coorBeTcTBHE(X1,Y 1),
X2=koms,coorBeTcTBUE(X2,Y?2),
X3=anemra,coorBeTcTBre(X3,Y3),
Y1<>Y2, Y2<>Y3, Y1<>Y3.
GOAL
pemrenne(X1,Y1,X2,Y2,X3,Y3),
write(X1," - ",Y1),nl,
write(X2," - ",Y2),nl,write(X3," -
", Y3),nl.

/* Ilems 3ansan He emopoe u He
mpemuve mecmo */

accordance
X=petya,

place(Y),not(Y=two),

not(Y=three).

/* Kona 3auan He mpemve mMecmo

(X, Y):-name(X),

*/
accordance (X, Y):- name(X),
X=colya,
place(Y), not(Y=three).
accordance (X, Y):- name(X),

X=alesha, place(Y).
/*V ecex pebsim pasuvie mecma */
decision(X1,Y1,X2,Y2,X3,Y3):-
X1=petya, accordance(X1,Y1),
X2=colya, accordance(X2,Y2),
X3=alesha, accordance(X3,Y3),
Y1<>Y2, Y2<>Y3, Y1<>Y3,
GOAL
decision  (X1,Y1,X2,Y2,X3,Y3),
write(X1," - ",Y1),nl,
write(X2," - ",Y2),nl,write(X3," -
" Y3),nl.

Pe3yJibTaT BBINOJIHEHHUsI IPOrpaMmbl (cM. puc. 1):

=2 PROLOG.EXE

iles

accordanced®, ¥):i- name(¥), R=colya,
placel¥), not{¥=three).

/% Wiyl Fxc € Fpuadx bxe€p =/
decisionC¥l, ¥1,42,¥2,83,¥3):-
Ri=petya,accordance(¥l, ¥1),
R2=colva,accordance(¥2,Y2),
%¥3=alesha.accordance(®3,Y3).

Y1002, Y2400¥3, Y10V

place
accordance

decision

Save E:NSTUDENTSSIIUTSPRIMER1.PRO
F2-Save

F3-Load F6-Switch F?-Compile

accordanced®, ¥):- name¢¥), B=alesha. placec¥).

ptions

Goal: decision{X1,Y1,K2.
Y2483, writed®L,” - "
12,0l weite(d2, ¥ - "
L2l writeck3d,” - MY
3.nl.

petyva - one

colya - tuo

alesha - three

¥1=petya. Yl=one, #¥2=col
ya, Y2=two, ¥3=alesha, Y
J=three

1 Solution

Goal:

Alt-R-Exit

Puc. 1. Pesyrnomam npoecpammsi
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HeTs — IepPBOe
KOJISI — BTOPOE
aJenia — TpeThe

IIpumep 2. Hartama, Bansg u AHs BBIIIUIM HAa TPOTYIKY, IpUYeM Ty(hIu |
iaThe KaXXaou ObUIM WM OEoro, WM CUHEro, WM 3eJeHoro mBera. Y Hatammwm
ObuTH 3eneHble TyQun, a Bans He mo0uT Oenbiii 11BeT. TosbKO Y AHU TjIaThe U
Tyau ObUM 0HOTO 1BeTa. OnpeaenuTb UBET Ty(esb U MmIaThd KaKI0M U3 JIeBO-
YeK, €CITU Y BCeX Ty(UIH U TUTaThs OBLIM PA3HOTO IIBETA.

Pemnenne:

PREDICATES

ums(string)

tydum(string)

iatbe(string)

cooT(String,string,string)

pemrenune(string,string,string,string,st
ring,string,

string,string,string)

CLAUSES

ums(HaTama).

uMs(BaJis).

uMsi(aHs).

Ty (Oemnblif).

Typau(CUHUI).

TyQau(3e1eHbIi).

r1aThe(Oeblii).

MJ1aThe(CUHUI).

J1aThe(3EJICHBIN ).

% X — umsa, Y — ysem mygens, Z —
yeem niamosi

coot(X,Y,Z):-
uMsA(X),typmu(Y),miarbe(Z),

X=Haraiia, Y =3€JICHbIH, Y <>Z..

coot(X,Y,Z):-
uMsA(X),typmu(Y),miarbe(Z),

X=aus,not(Y=0embIii),

not(Z=6emnmrit), Y<>Z.

coot(X,Y,Z):-
ums(X),rydmu(Y),mnaree(Z),X=ans,Y=2.

perire-
ane(X1,Y1,21,X2,Y2,72,X3,Y3,73):-

Xl1=narama,coot(X1,Y1,Z1),

X2=Bais, coot(X2,Y2,722),

X3=ans, coot(X3,Y3,Z3),

Y1<>Y2, Y2<>Y3, Y1<>Y3,

PREDICATES

name(string)

tyfli(string)

platia(string)

soot(string,string,string)

pew(string,string,string,string,str
ing,string,

string,string,string)

CLAUSES

name(nata).

name(valia).

name(anna).

tyfli(white).

tyfli(blue).

tyfli(green).

platia(white).

platia(blue).

platia(green).

soot(X,Y,Z):-
name(X),tyfli(Y),platia(Z),

X=nata,Y=green,Y<>Z.

soot(X,Y,Z):-
name(X),tyfli(Y),platia(Z),

X=valia,not(Y=white),

not(Z=white), Y<>Z.

soot(X,Y,Z):-
name(X),tyfli(Y),platia(Z),X=anna,Y
=Z.

Goal
pew(X1,Y1,Z21,X2,Y2,Z2,X3,Y3
,Z3):-

X1=nata,soot(X1,Y1,Z21),

X2=valia, soot(X2,Y2,Z2),

X3=anna, soot(X3,Y3,Z3),
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Z1<>72,72<>73, Z1<>73.

GOAL

perire-
aue(X1,Y1,21,X2,Y2,722,X3,Y3,Z3),

write(X1," tydmm- ",Y1," mmarbe-
"Z1),nl,

write(X2," tydpmm- ",Y2," mmarbe-
"Z2),nl,

write(X3," tydpmm- ",Y3," muarbe-
", Z3),nl.

Y1<>Y2, Y2<>Y3, Y1<>Y3,
Z1<>72, 72<>73, Z1<>Z3.
pew(X1,Y1,71,X2,Y2,22,X3,Y3

’Z3)1

write(X1," tyfli-
" Z1)nl,

write(X2," tyfli-
" Z2),nl,

write(X3," tyfli-
"Z3),nl.

"Y1" platia-
"Y2," platia-
" Y3," platia-

Pe3yJibTaT BBINOJIHEHHUsI IPOrPaMMBbI (CM. puc. 2):

e C:\BORLAN=-1\PROLOG.EXE

it ompl e ptions

,string)

ing,string,string,string,

F2-Save F3-Load F5-Zoom F6-MNext FE-Previcus goal Shift-F10-Resize F10-End

E
1

G

Puc. 2. Oxno pezynemama npoecpammsi

HaTaia Ty(Jau — 3eJIeHbIN MJ1aThe — CUHUM

BaJIsl TY(GIM — CUHUIM MJ1aThe — 3€JICHbIN
aHs Ty(dau — OebId T1aThe — OCNbIN

IIpumep 3. Buts, FOpa u Muma cunenu Ha ckamelike. B kakoM nopsiake oHU
CHUJIeNIH, €CJIM U3BECTHO, uTO Muiia cujen ciaea oT FOpsl, a Buts cieBa ot Muim.
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Pemnenne:

A0,
*/

PREDICATES

cireBa(string,string)
paza(string,string,string)

CLAUSES

/* Muwa cuoen cnesa om FOpwi */
cieBa(MHUIIA, 10pa).

/* Bums cuoen cneea om Muwu */
cieBa(BUTS, MUIIIA).

/* Obvexmur X, Y u Z obpaszyrom

eciu X cnreea om Y u Y cieea om Z

pan(X, Y, Z):- cuneBa(X,Y), crue-

Ba(Y, 7).

"2,

GOAL
pan(X, Y, 2Z),
nl.

write(X,"-",Y,"-

PREDICATES

left(string,string)
rad(string,string,string)

CLAUSES

left(miwa, iyra).

left(vitia, miwa).

rad(X, Y, Z):- left(X,Y), left(Y, Z).
GOOAL

rad(X, Y, Z), write(X,"-"Y,"-

*2).nl.

Pe3yJibTaT BBINOJHEHHUsI IPOrPaMMBbI (CM. puc. 3):
= F:Y\TURBOP=-1\PROLOG. EXE

iles

PREDICATES

leftt(string,. string?
rad¢string.string.string?

CLAUSES

leftt{miva, iyrald.

lefttlvitia, miwad.

rad<®, Y. Zd:— lefttd{X.¥Y>. lefttcY, Zh.

GCompilation successful
leftt

rad

leftt

F2-Save

Fi-Load F5-Zoom F6t-Mext FB-Previous

ptions etup
P rad(i.Y.Z) uritedd
- 1" 20 nl.
vitia—miwa—iyra
R=yitia, Y=miwa, Z=iyra
1 Solution
Goal:

oal Shift-Fi0-Resize F10-End

Puc. 3. Pe3ynomam npocpammol

BUTA-MHUIIA-IOpa

IIpumep 4. M3BecTHO, YTO TOMOJIb BbIlIE Oepe3bl, KOTOpas BbilIe JuMbl. KieHn
HWKE JIMIBL, @ COCHA BBIIIE TOIOJSA U HWXKE enu. ONpenenuTb caMoe BBICOKOE U
caMO€ HU3KOE JEPEBO.
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Pemnenne:

DOMAINS

name=string

PREDICATES

BbIIIe(Name,name)

ps(name,name,name,name,name,
name)

CLAUSES

BBIIIE(TOMOJIb,0€pe3a).

BbIIE(JTUTIA,KIICH).

BbIIIE(€J1h,COCHA).

BhIIIe(Oepe3a,tuna).

BBIIIE(COCHA, TOTIOJIb).

pan(X1,X2,X3,X4,X5,X6):-
BhIme(X1,X2),Bbime(X2,X3),

BhIle(X3,X4),Brim1e(X4,X5),

BhIIIE(XS5,X6).

GOAL

pan(X, , , , ,Y),write("Camoe
BEICOKOE - ", X),Nl,

write("Camoe auskoe - ",Y),nl.

DOMAINS

name=string

PREDICATES

up(name,name)

ryad(name,name,name,name,name,
name)

CLAUSES

up(topol,bereza).

up(lipa,klen).

up(el,sosna).

up(bereza,lipa).

up(sosna,topol).

ryad(X1,X2,X3,X4,X5,X6):-
up(X1,X2),up(X2,X3),

up(X3,X4),up(X4,X5),

up(X5,X6).

GOAL

ryad(X, , , , ,Y),write("Most high
- X),nl,

write("Most low - ",Y),nl.

Pe3yabTar BBINOJHEHUS POTPaMMBbI (CM. puc. 4):

E DO5Box 0.74, Cpu speed: 3000 cycles, Frameskip 0, Prograrm: PROLOG — et

DOMAINS
name=string
PREDICATES

up name, name
ryad (name , name , name , Name , name , name )
CLAUSES
up({topol,berezal.
up(lipa.klen).
uplel,=so=nal.
up(bereza,lipal.
up(=osna,topol).

I‘gad(Xl;)Q;}G;X‘L}G,XE) :—l.lp(xj.;}(z];llp(}cz;ﬁ]:

up (x3,%4) ,up (x4, X5),
up(x5,x6).

Mes=zage
Compiling C:~LABSTUFLI.PRO
up
ryad
up

etup
Dialog
Most high - el
Mozt low - klen

ptions

Press the SPACE bar

Z2-5ave F3-Load Fb6—Switch
Puc. 4. Pezyromam npocpammol

F9-Compile Alt-X-Exit
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Camoe BBICOKOE — €JIb

Camoe HU3KO0€ — KIIEH

3adanusa 0na camocmoameabHou padonvl

1. Tpoe pedsAT BBHINUIM TYJISATh ¢ COOAKOM, KOIMKON U XOMSYKOM. M3BecTHO,
yto [leTst He MOOUT KOIIEK U KUBET B OJJHOM IMOABE3/E C X035UKONU XoMsuka. Jle-
Ha ApyxkuT ¢ TaHeW, ryisonied ¢ Komkon. OnpenennTp, ¢ KaKUM KUBOTHBIM Ty-
JIS1 KK OBINA U3 JIeTEN.

2. becenytot Tpoe apysei: benokypos, PeixkoB n UepHoB. bproner cka3zan be-
JIOKYPOBY:

«JIto0ONBITHO, YTO OAWH W3 Hac OJOHIWH, JpPyrod — OproHeT, a
TPETUIl — PBUKUI, HO HU Y KOTO IIBET BOJIOC HE COOTBETCTBYET (pamminumn». Kakoii
IBET BOJIOC y KaXKJIOTO U3 APY3€it?

3. Buts, IOpa, Muma u /[uma cuaenu Ha ckamerke. B kakom nopsiike OHH
CUJENH, €CIIM U3BECTHO, uTO FOpa cunen crpasa ot Jumsl, Muina cripaBa ot Butn,
a Buts cnpasa ot FOpsr.

4. NUzBectHOo, uro Bonra mmuaHee AMyznapeu, a JlHenp xopoue AMyZIaphu.
Jlena nnuuuee Bouru. OnipenenuTh BTOPYIO MO MPOTSIKEHHOCTH PEKY.

OT14eT 0 BBINOJHEHHON CAMOCTOATEILHON padoTe 10/ZKeH COAePKaATh:

1) Temy naboparopHoit paboTHI;

2) ycioBue 3a/1a4u;

3) pemieHue 3a1a49M TPAJIUIHMOHHBIM CIIOCOOOM (C TTOMOIIBIO TaOJIHUIIbI);

4) TUCTUHT NPOTPAMMBI;

5) pe3ynbTaThl €€ TECTUPOBAHUS C PA3TUYHBIMU UCXOIHBIMU JTAHHBIMH.

JJABOPATOPHAS PABOTA Ne 8
Cnoucku

Cnucok — 3T0 00BEKT, KOTOPBIN COAEPKUT KOHEUHOE YHUCIIO IPYTUX O0OBEK-
ToB. Criicok B ITPOJIOI'e 3akimtouaercst B KBaJpaTHbIE CKOOKU M 3JE€MEHTHI CIH-
CKa pas3aeysroTcs 3anaTbiMA. CIMCOK, KOTOPBIM HE COAEPKUT HU OJHOTO DJIEMEH-
Ta, HA3bIBAETCA 1YCMbLM CITUCKOM.

Cnucok siBNseTCS peKypCUBHBIM 00BEKTOM. OH COCTOUT U3 20106bl (IIEPBOTO
AJIEMEHTa CIUCKA) U x6ocma (BCE TIOCIIEYIONINE AJIEMEHTa). XBOCT TaKXKe SIBIISCT-
csa cnuckoM. B TIPOJIOI'e umeercs omnepauus “|”, koTopas MO3BOJISIET JEIHUTh
CIIUCOK Ha T0JIOBY U XBOCT. [1yCTOI criMCOK HENb3sl pa3ieuTh Ha TOJOBY U XBOCT.

Tun ganHbix "cnucok" oOBsBIsSETCS B mporpamme Ha [Iposore ciemyronum
obpazom:

DOMAINS

CHHUCKOBBIA THIT = TUIT*

rje "TUI" - THI 3JIEMEHTOB CIIMCKA; 3TO MOXKET OBbITh KaK CTaHJIAPTHBIN THII,
TaK W HECTAHJAPTHBIM, 3aJaHHBIN TOJH30BATEIEM W OOBSBICHHBIN B pasiele
DOMAINS panee.

OCHOBHBIMH OTI€pPALMSAMU HA CIIMCKAMU SIBJISTFOTCS:

- (popMupoBaHUE CIUCKA;
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- 00beIMHEHHE CITUCKOB;

- IIOMCK DJIEMCHTA B CITHCKE;

- BCTaBKa 3JIEMEHTA B CIIUCOK U YAAJICHUE U3 CIHCKA.
Ipumep 1. ChopmupoBats cniucok Buaa [7,6,5,4,3,2,1].
Pemenue:

DOMAINS

list = integer*

PREDICATES

genl(integer, list)

CLAUSES

genl(O,[]):-!.

genl(N,[N|L]):-N1=N-1, genl(N1,L).

GOAL

genl(7,L),write(L),nl.

Pe3ysibTar BBINOJIHEHHsI IPOrPaMMBI (cM. puc. 1):
o PRDLGG.EKE

iles i ptions

[7.6.5.4.3.2.11
DOMATNS
list = integep Press the SPACE har
FREDICATES
genl{integer, list)
CLAUSES
genl<l, [13:-Y,
genlCN,. [NIL1>:-Ni=N-1, genl{Ni,L)}.
GOAL
genl(?. L), write(L),.nl.

Compiling E:“STUDENTS-ITUT~PROGRAM1.FPR
0

gqenl
Compilation successful

F2-Save F3-Load F6-8Switch F?-Compile

Puc. 1. Pe3ynomam npozcpammol

[7,6,5,4,3,2,1]

IMpumep 2. ChopmupoBarh criucok u3 N saeMeHTOB, HaunHas ¢ 2. Kaxnpri
cienyronuii Ha 4 0oJIbIe IPEIbIAYIIETO.

Pemenue:

DOMAINS

list = integer*

PREDICATES

genl( integer, integer, list)
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CLAUSES
genl(N2,N2,[]):-!.

genl(N1,N2,[N1|L]):-N1<N2, N=N1+4,

genl(N,N2,L).
GOAL

write("N="),readint(N),K=4*(N+1)-2,

genl(2,K,L),write(L),nl.

Pe3yabTaT BbINOJHEHHUS POTPaMMBbI (CM. pHC. 2):

|:::': PRDLOG. EKE

iles

DOMATNS

list = integer*

FREDICATES

genl¢ integer. integer, list )
CLAUSES

genlC(N2 N2, [1>:-%.
genlC(NL, N2, [N1IL1):-N1{N2, H=N1+4,
genl(N.N2,.L>.

GOAL

write ("N=""),readint (N}, K=4=(N+13-2,
qenl<2, K, L) write<L>, nl.

Compiling E:NSTUDENTSSIIUTSPROGRAMZ.PR
0

genl
Compilation successful

F2—8ave F3-Load F6-Suwitch

F?-Compile

ptions

N=5
[2.6,10,14,181
Press the SPACE bhar

Puc. 2. Pesynomam npocpammol

N=5
[2,6,10,14,18]

IMpumep 3. ChopmMupoBaTh CIUCOK MOCIEIOBATEIBHBIX HATYPATbHBIX YHCEI

oT 4 1o 20 ¥ HaliTU KOJIUYECTBO €r0 DJIIEMEHTOB.

Pemenne:

DOMAINS DOMAINS
list = integer* list = integer*
PREDICATES PREDICATES

genll(integer, integer, list)

len(integer, list)

CLAUSES

genl1(N2,N2,[]):-!.

genl1(N1,N2,[N1|L]):-N1<N2,
N=N1+1, genl1(N,N2,L).

len(0,[]).

genll(integer, integer, list)

len(integer, list)

CLAUSES

genl1(N2,N2,[]):-!.

genl1(N1,N2,[N1|L]):-N1<N2,
N=N1+1, genl1(N,N2,L).

len(O,[1).
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len(X,[_|L]):-len(X1,L), X=X1+1. len(X,[_|L]):-len(X1,L), X=X1+1.

GOAL GOAL

genll (4,21,L ),write(L),nl, genll (4,21,L ),write(L),nl,

len(X, L),write("KonuuecTBo 3i¢- len(X, L),write("collichestvo ele-
menToB=",X),nl. mentov=",X),nl.

Pe3yabTar BBINOJIHEHHs IPOrPpaMMelI (cM. puc. 3):
e PROLOG.EXE

iles i ptions etup

[4.5.6,.7.8.9.10,11,12,.13
DOMAINS L14,15,16,.17.18,17,.201
list = integep* collichestvo elementov=1
PREDICATES ’s
genli<integer, integer, list ?

len{integer,. list > Press the SPACE har
CLAUSES

genli<N2 N2, [1>:-%.

genl1 N1, N2, [N1iL1>:-HN1<{N2, N=Mi+l1, genli{N.N2.L>.

lendD, [1).

len(d, [_iL1>:-1ent¢B1. L), X=R1+1.

GOAL

genld <4,.21.L >, write(L).nl.

len<¥, L>.urite('collichestvo elementov=",.%>.nl.

a

genli

len

GCompilation successful

F2-Save F3-Load F6-Switch F?-Compile Alt—K-Exit
Puc. 3. Pezynvmam npoepammol

[4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20]

KomnuectBo 3nemenToB=17

IIpumep 4. Onpenenutb, COAEPKUTCS JIM BBEICHHOE YUCIO X B 3aJaHHOM
criicke L.

Pemenue:

DOMAINS

list = integer*

PREDICATES

member(integer, list)

CLAUSES

member(X,[X|_]):-write("yes"),!.

member(X,[]):-write(*no"),!.

member(X,[_|L]) :- member(X, L).

GOAL

L=[1,2,3,4], write(L),nl, write("X="),readint(X),

member(X, L),nl.

Pe3yJibTaT BBINOJIHEHHUsI IPOrPaMMBbl (CM. puc. 4):
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ch pROI_UG. EKE
iles i ptions

[1,2.3.41
DOMAINS %=3
list = integer= yes
PREDICATES
nmember{integer, list) [1,2.3,41
CLAUSES %=5
member{d, [Ri1_10:—urite("yes'"),t. no
nemher{d, [1):—urited"no">,1.
member<(H,[_IL1> :— member<¥, L). Press the SPACE har
GOAL
L=[1,2,3,41, urite{L),nl. write("d="7,readint¢
membher(d, L>.nl.

Compiling E:“\STUDENTSAIIUTLR“\PROGRAM4
.FRO

memher

Compilation successful

F2-5ave Fl-Load F6-Suwitch F?-Compi

Puc. 4. Pezynomam npozcpammol

1-11 cnyuaii:

[1,2,3,4]

X=3

yes

2-1i cyyai:

[1,2,3,4]

X=5

no

IIpumep 5. Chopmuposars cnucku L1=[1,2,3], L2=[10,11,12,13,14,15] u
00BbEeIMHUTH UX B CITHCOK L3.

Pemenmue:

DOMAINS

list = integer™

PREDICATES

genll1(integer,integer,list)

append(list,list,list)

CLAUSES

genl1(N2,N2,[]):-!.

genl1(N1,N2,[N1|L]):-N1<N2,N=N1+1,genl1(N, N2, L).

append([],L,L).

append([X|L1],L2,[X|L3]):-append(L1,L2,L3).

GOAL

genl1(1,4,L1),write("L1=",L1),nl,

genl1(10,16,L.2),write("'L2=",L2),nl,

append(L1,L2,L3),write(*"'L3=",L3),nl.
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Pe3yabTar BBINOJHEHUS MPOrPaMMBbI (CM. puc. 5):
ci pRDLUG.[KE

iles i ptions etup

Li=[1.2.31
DOMATNS L2=[10,.11,12,13,14,151
list = integep L3=01,2,3,10,11.12,13.14
FREDICATES 151
genll{integer, integer.list?)
append¢list,.list,list) Press the SPACE har
CLAUSES
genli{N2 N2, [1)>:-%,
genli (N1l N2, [NLIL]1>:-N1i<N2.N=Ni+1,genlicN. N2, Lb>.
append([],L.L>.
Egﬁind([HIL1].L2,[HIL3]):—append(L1.L2,L3).
genli<l,.4,. L1y, urite("L1="L1),nl,
genli {0, 16, L2) write("L2="_L2).nl.
append(Ll, L2, L3}, write("L3="_L3>,.nl.

0

genli

append

Compilation successful

F2-Save F3-Load F6—Switch F?-Compile
Puc. 5. Pesynomam npoepammol

L1=[1,2,3]

L2=[10,11,12,13,14,15]

L3=[1,2,3,10,11,12,13,14,15]

Ipumep 6. Yaanute U3 CIMCKa, dJIEMEHTAMU KOTOPOTO SIBIIIIOTCS HA3BAHUSA
JTHEW HEJIENIN, YKa3aHHbBIN JJIEMEHT.

Pemenmue:

DOMAINS DOMAINS

list = symbol* list = symbol*

PREDICATES PREDICATES

del(symbol, list,list) del(symbol, list,list)

CLAUSES CLAUSES

del(X,[X|L],L). del(X,[X|L],L).

del(X,[Y|L],[Y|L1]):-del(X,L,L1). del(X,[Y|L],[Y|L1]):-del(X,L,L1).

GOAL GOAL

L=[mH, BT, cp, ut, ur, c¢O,|L=[pn, Wi, Sr, ht, pt, sb,
Bc],write("L=",L),nl, vs],write("L=",L),nl,

write("X="),readIn(X), write("X="),readIn(X),

del(X,L,L1),write("L1=",L1),!; del(X,L,L1),write("L1=",L1),!;

write("DnemenT otcyrctByer B | Write(“'element v spiske otsytstvyet™),nl.
cniucke"),nl.

Pe3yabTaTt BbINOJHEHUS NPOTPAMMBI (CM. pUC. 6):
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PROLOG.EXE
iles i ptions etup

L=["pl1", llutll, "Sl‘", ll]_..tll, L1
DOMAINS pt",."sh", "us"]
list = symhol= n=zpr
PREDICATES Li=["pn".,"wt"."ht". "pt".
del{zymbol,list, listD “zh', "us"1]
GLHUEEE L=[llpnll, "Ut","ﬂl‘","ht", L1}
deldX.[BiL]1.L>. pt'."sh",."ws"]
del<®, [¥YIL1,[¥iL11}:—del<¥. L L1>. R=sp
GOAL element v spiske otsytst
L=[pn, vt,. sr. ht, pt, sh. vl urite("L=",.L>.nl. vyet
write("H=")_readln{Xl,
del<B.L.Li),urite("L1=""L1>.1; Prezs the SPACE har
write('element v spizke otsytstuyet'? nl.

Compiling E:“STUDENTS-IIUT~LR~FROGRAHG
-FRO

del

Compilation successful

F2-Save F3-Load F6-Switch F?-Compile Alt—H-Exit
Puc. 6. Pesynomam npocpammol

1-1t cnyuaii:
L:["HH",HBT"’"CPH’HqT"’"HTH’"C6H,HBCH]

X=cp
Ll:["HH","BT","‘-IT","HT","C6","BC"]

2-1i cyyai:
L:[”HH",”BT"’”Cp"’"qT”,"HT","C6"’"BC"]
X=mp

DJIEMEHT OTCYTCTBYET B CIIUCKE

IIpumep 7. BcTaBuTh B CIIUCOK MMEH HOBBIA AJIEMEHT, 3HAYEHHE KOTOPOTO
BBOIUTCS C KIIaBUATYPBbI. BriBecTn Bce BO3MOKHBIC BapHaHTbI BCTABOK.

Pemenue:

DOMAINS

list = symbol*

PREDICATES

del(symbol, list,list)

ins(symbol, list,list)

CLAUSES

del(X,[X|L],L).

del(X,[Y|L],[Y|L1]):-del(X,L,L1).

ins(X,L1,L):-del(X,L,L1).

GOAL

L=[olga, oksana, toma, dima],write("L=",L),nl,

write("X="),readIn(X),

ins(X,L,L1),write("L1=",L1),nl, falil.
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Pe3yabTar BBINOJHEHUS POrPaMMBbI (CM. puc. 7):

ompi e pticns etup

_I”g1gﬁ”,“@hzaﬂd . T

d

FE-Next FE-Frevicus goal Shift-Fl0-Resize F10-End

Puc. 7. Pe3ynomam npoepammul

L=["olga","oksana","toma","dima"]
X=vera
L1=["vera","olga","oksana","toma","dima"]
L1=["olga","vera","oksana","toma","dima"]
L1=["olga","oksana","vera","toma","dima"]
L1=["olga","oksana","toma","vera","dima"]
L1=["olga","oksana","toma","dima","vera"]
Ipumep 8. HaiiTu cyMMy 2JIEMEHTOB CIMCKA LIEJIBIX YHCEIL.
Pemenne:

DOMAINS

list=integer*

PREDICATES

sum_list(list, integer)

CLAUSES

sum_list([],0).
sum_list([X|L],S):-sum_list(L,S1),S=S1+X.
GOAL

L=[1,2,3,4,5],sum_list(L,S), write("S=",S).
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Pe3yabTar BBINOJHEHUS POrPaMMBbI (CM. puc. §):

|:::': PRGLOG. EKE
iles i ptions etup

5=1%
DOMATINS Press the SPACE bhar
list=integer*
PREDICATES
sum_list{list, integer)
CLAUSES
sum_list<[1,.@>.
sum_listC{[H¥iL].S):—sum_list{L.51>,.5=581+¥.
GOAL
L=[1,2,3,4,5].sum_list{L,.5), write("$=",8>.

Eumpiling E:~STUDENTS-IIUT~PROGRAME .FR

sum_list
Compilation successful

2-8ave F3-Load F6-Suwitch F9-Compile Alt-R-Exit
Puc. 8. Pesynomam npozcpammol

S=15
3aoanus 0151 camocCmoameibHOu padomol
1. ChopmupoBats criucok [2, 4, 6, 8, 10] 1 ynanuTe U3 HETO BBEICHHOE YK C-

J10.

2. Chopmuponarts cnucku [1, 3,5, 7,9] u [2, 4, 6, 8, 10] u 0ObeIUHUTH UX B
OJIVH.

3. ChopmupoBats ciucok [3, 6, 9, 12, 15, 18] u BcTaBUTh B HETO BBEJACHHOE
YUCJIO.

4. ChopmupoBath criricok u3 N HaTypalibHBIX uncen, HaunHas ¢ 10. Kaxnoe
cienyromiee Ha 5 00JbIe TPEeabIAYIIETro.

5. ChopmupoBath criucok [3, 6, 9, 12, 15] u HaliTH cyMMy €ro 3JIeMEHTOB

6. ChopmMupoBath CIHMCOK [6, 5, 4, 3, 2] 1 HAWTH CYMMY €ro 2JICMEHTOB

7. ChopmupoBath crimcok [7, 5, 3, 1] u HaliTH TPOU3BEACHUE €TI0 DJIEMECHTOB

8. CdhopmupoBath ciicok u3 N MOCae0BaTeNbHBIX HATypaIbHBIX YMCEN, Ha-
yuHas ¢ 10. Hailtu cyMMy ero ainemMeHTOB

OT14eT 0 BBINOJHEHHOI CAMOCTOATEILHON padoTe 10/2KeH CONePKaATh:

1) Temy nabopatopHOil pabOTHI;

2) ycioBue 3a/1a4u;

3) AUCTUHT MPOTrPaMMBbl;

4) pe3ynbTaThl €€ TECTUPOBAHUS.
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