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IMpeaucaoBue

Heabo ocBoeHUs: AUCHUIUIMHBI «VHTEIEKTyalbHbIE CUCTEMBI H
TEXHOJIOTUW» SBJISIETCS MPUOOPETEHUE 00yYarONIUMUCS 3HAaHUN B 00J1acTH
UHTEJUICKTYaJbHBIX  CHUCTEM, UWX TNPUMEHEHHS TIpu  pa3paboTke
WHTEJUICKTYaJIbHBIX CUCTEM.

OCHOBHBIMU 3aJla4aMU U3Y4YEHUS NUCIUIUINHBI «HTEIeKTyanbHbIe
CUCTEMbI U TEXHOJIOTUNY, SIBIISIFOTCS:

1. Tunbl ¥ YpOBHU MHTEIJIEKTYaJbHBIX CUCTEM, UX KIacCU(DUKAIIUS
U UX pa3BUTHE.

2. ApXUTEKTypa UHTEIUIEKTYaJIbHBIX HH(POPMAIMOHHBIX CUCTEM.

3. ba3el 3HaHMI HTHPOPMAIIMOHHBIX UHTEIUIEKTYaJIbHBIX CUCTEM.

4. OCHOBHBIE MOJIETN UHTEIJUICKTYaJIbHBIX CUCTEM.

5. S3bIk noruueckoro nporpammupoBanus [Iposor. Jlornueckue
WHTEJUIEKTYaJIbHbIE CUCTEMBI.

6. PazpaboTka MHTEIIEKTYJIbHBIX CUCTEM.

Conepmaﬂne AUCHUIIJIMHBI B COOTBETCTBHUHU C y‘l66HI>IM INIAHOM

B cooTBeTCTBMM C YyYEOHBIM IIJIJAHOM HW3YyYEHUE JAUCUUILIMHBI
«/IHTEIUIEeKTyallbHBIE  CUCTEMBl W TEXHOJOTHUW» NPEIyCMaTPUBACT
MPOBEJICHUE JIEKIIUOHHBIX, MPAKTUYECKUX 3aHATUU U CAMOCTOSTEIBHOMN
paboOTHI.

OO611as TpyJ0EMKOCTh TUCIMIUIMHBI COCTABIISIET ___ Yaca.

[TpoMeKyTOUHBIN KOHTPOJIb — IK3aMeH (____ceMecTp).

Conep:kaHue NPaKTUYECKUX 3aHATHI

[Ipy m1OATOTOBKE K MNPAKTUYECKUM 3aHITUAM OOydaronuecs
CaMOCTOSITEJIbHO M3Y4YalOT OCHOBHYIO M JIOMOJHUTEIBHYIO JUTEpPATYpPY,
TOTOBSTKOHCIIEKTHI [0 TEMaM, MPENJI0KEHHBIM ITPETIOIABATEIEM.

Ha npakTuyeckux 3aHSATHUSX  MOPENoJaBaTellb  OCYIIECTBIISET
KOHTPOJIb TMOJATOTOBKM KauecTBa 3HAHMN OO0ydYaromerocs, HCIOIb3Ys:
omnpoc, OOCYXKJIEHME BOIMPOCOB MO TeMaM H3y4aeMOW AUCHUIUIUHBI U
OTYETHI TT0 MPAKTUYECKUM 3aHSITHSIM.
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IIpakTuueckoe 3ansiTue Ne 1. MaremarniecKkue 0CHOBbI
JIOTUYECKOI'0 MPOrpaMMHPOBAHUA

[lenbs pa®OTHl — M3YyYUTh OCHOBBI aJIreOpbl JOTUKUA U JIOTUUECKOTO
BBIBOJIA.

Pe3ynbTatoM mpakTUuuecko padboThl aBisieTcss oTyeT. OTUeT A0IKEH
cojiepkaTh GOpPMYJIbl U UX PEIICHUS C MOMOIIbIO TaOJIUIl UCTUHHOCTU U
HKBUBAJICHTHBIX MPEOOPa30BaHUI

JIist BBIOJIHEHUST TpakTUueckoil paboThl Ne 1 CTyAeHT AOJXKEH
W3YYUTh [IPUBEACHHBIA HUKE TEOPETUUECKUN MaTepUal

Jlornyeckue onepanuvu Hax JOrM4€CKUMH NEPEMECHHBIMHA

[Ipyu wu3yuenun wuHPOPMATUKUA (SI3BIKOB IPOTPAMMHUPOBAHMUS)
BO3HUKAET TIOHSTHUE JI02UYECKOU W OYIe8CKOU NnepeMeHHOU, T. €.
MEPEMEHHOM, KOTOpasi MPUHUMAET OJHO W3 JBYX BO3MOXHBIX 3HAYCHUU
true win false (uctuHa wmiam J10Xkb, 1 wiau 0), Ha3BIBAEMBIX JIOTHYCCKHUMHU
KOHCTaHTaMH.

OCHOBHBIE JIOTUYECKHUE ONIEPALIUM HAJ TIOTUYECKUMU ITE€PEMEHHBIMH

— OTpHUIIAHUE;

— KOHBIOHKITUSA (JIOTUUECKOE «1»);

— JIU3BIOHKIUA (JIOTHUECKOE «UITN);

—  HUMIUIMKAIMS («ECIIHU...TO»).

Jlorndeckue omepanyui Ha3bIBAIOT TaKXKe JOTUUYECKUMH (OYyJIeBCKH-
MH) (PYHKIHSIMU.

3HAKM JIOTUYECKUX OMNEpalnil HA3bIBAIOT J02UYECKUMU CEA3KAMU, A
BBIPAKEHUSI, KOTOPHIC TMOTYyYArOTCS MPHU UCIOJIb30BaHUU JOTUUYECKUX TIe-
PEMEHHBIX U JIOTUYECKUX CBS30K — JI02UYECKUMU WA NPONO3UYUOHATbHBL-
mu (0T Proposition — BeICKa3bIBaHKE) hopmynamu.

OTpuiianue JIOrTH4ecKor nepeMeHHon 4, 0003HavyaeTcs 14, wu mox-
YepKUBaHUEM HaJ OyKBOW A, unu ~A (3TOT 3HaK, MpaBlaa, UCIOIb3YyeTCs
MHOT/Ia JJIsl APYTO# JIOTUYECKON Onepalny — 3KBUBAJICHTHOCTH ): YUTAETCS
«ompuyanue A» WA «He A» N O03HAYAaEeT MPOTUBOIIOIOKHOE A 3HAYCHUE.
B ciyuae, korna 4 npunuMaet 3Hauenue uctuna (M), 4 npuHumMaeT 3Ha-
yenue noxb (JI), u ecnu A = false, to A4 = true.

To xe camoe BBIpaKalOT TaK Ha3bIBAEMOW mabauyeu ucmuHHOCMU

(tabm. 1).
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Ta6nuna 1. Tabnuiia ICTUHHOCTH 1JIsI OTPULIAHUS

A 14
5 b
71 "

JIBOMHOE OTpHULIAaHME IEPEMEHHOM PABHO CaMOM NEPEMEHHOM, YTO
MOXET OBITh BBIPAXKEHO Cleayromei Gopmysiou: 114 = 4. 3nax PaBEHCTBA
O3HAYaeT TO, YTO TAOJMI[bI UCTUHHOCTH JJI BBIPAXKCHHUS CJIeBa U BbIpa-
’KEHHUSI CITpaBa OT 3HAKa PAaBEHCTBA COBIAJIAOT.

Konpronknus obo3navaercas A & B, mmm A A B, unu A B, 1o anaio-
TUU C YMHOXEHHUEM YHCEJI, YUTACTCA KaK «KOHbIOHKYus A u By nnu «A u
B». KoHbIOHKIIMS JBYX JOTMYECKUX MEPEMEHHBIX (Ta0J. 2) UICTUHHA TOT 1A
Y TOJILKO TOT/ia, KOTJ1a UCTUHHBI 00€ MepEMEHHBIE.

Tabmuna 2. Tabnuma UCTUHHOCTH JUIT KOHBIOHKITUHA

A B A&B
JI JI J
JI n J
n JI J
" " 4!

JIM3BIOHKIMS ABYX JIOTHYECKUX TEpPEeMEHHBIX o0o3Haudaetrcs A v B
unu A + B (uuraercsa «ouszvionxyus A u By v «A unu By) noxHa Toraa u
TOJIBKO TOTJIa, KOT/1a JIOKHBI 00¢ TiepeMeHHbIe (Tabi. 3).

Tabmuna 3. Tabauma UCTUHHOCTH JUTA TU3BIOHKIINA

A B Av B
J J JI
JI )41 4
41 J )4
4 4 4

Nmnnukanus ooo3HavaeTcss A — B, uutaercs «uz A ciedyem By, unu
«B cnedyem uz A», unu «ecau A, mo By, win «4A docmamounoe yciogue
(Oocmamouno) o5 By, uinm « B neobxooumoe ycnosue (Heobxo0umo) ot A».
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A Ha3BIBAIOT nocwinkoi (WU anmeyeoenmom); B Ha3BIBAIOT 3aK1i0-
yenuem (KoncexseHmom).
A — B noxxHa B 0JHOM TOJIBKO cirydae, korjga A = true, B = false, B
OCTaJIbHBIX CJIy4asx OHA UCTUHHA (Ta0. 4).

Tabmuna 4. Tabaua UCTUHHOCTH JUTA UMILIAKALIAN

A B A— B
JI JI 14
JI 1 )4
14 JI JI
4 4 4

OTHOCUTETLHO HHTEPIPETAITNHN JIOTHICCKUX OTEPAIM HY>KHO CKa3aTh
cienytomee. IHTeprpeTamnus mepBhIX TPEX JIOTHUSCKUX OTICpAIfii HE BBI3bI-
BaeT COMHEHHM, T. €. OHU BIIOJIHE COOTBETCTBYIOT 3/IpaBOMY cMbIciTy. [IpaB-
7a, Mbl MHOTIa HWCIOJIB3YEeM pa3zoefisioujee Uil BBICKa3bIBAHNE MCTUHHO
TOJIBKO B T€X JBYX CIIy4asix, KOTJla OJTHO BBICKa3bIBAaHUE UCTUHHO, & IPYTOe
noxHo. [Iprdem, orepanuio UMIUTUKAIIUA MOXHO OBIIIO OB HE BBOJIHTH, a
MIOJIb30BATHCSI BMECTO HEE ONepalMsIMA OTPUIIAHUS U TU3BIOHKITHH.

Tabnuia MCTUHHOCTH JJIS MMINIMKALMM OIPEACIASTCS HCXOAS W3
clenyomux coobpakeHuit. To, 4TO W3 MCTUHHOTO 3HAYEHHUS ITOCHUIKU
cleAyeT WCTUHHOE 3HAYCHWE 3aKIFOUCHUS — WCTHHHO, a M3 WCTHHHOTO
3HAYCHHS TOCBUIKH CJICAYeT JIO)KHOE 3HAYEHHE 3aKIIFOYCHHUS — JIOKHO, HE
BBI3BIBACT MHTYUTHUBHOTO MPOTecTa. HeMmoHATHONW 0OBIYHO Ka)KETCSl NCTHUH-
HOCTH TOTO, YTO M3 JOKHOM MOCBUIKH CIICIYeT JTOKHOE 3aKIIOUCHUE U U3
JIO’)KHOW TTOCBUIKM — UCTUHHOE 3aKiItoueHne (MepBhie ABE CTPOUYKHU TaOJIH-
IIbl HICTUHHOCTH). JTO MOYKHO OIPAaBJaTh TeM COOOpaKEHHUEM, YTO HEIIb3s
7enaTh HEMPaBUIIbHBIC BRIBOBI M3 MMPABUIBLHBIX ITOCHUIOK.

Eme ogna morudeckas ornepamnus — 3KBUBAJICHTHOCTh: A = B (mHOT 1A
JUTS1 TOT'O UCIIOJB3YIOT 3HAK ~): A modcoecmeeHHo (unu 9K8UBaieHmHuo) B
NpUHUMAET 3HAYCHUE MCTHUHA TOTJIa U TOJIBKO TOTJA, KOT/Ia 3HAYCHUS HC-
THHHOCTHU A 1 B coBIamaroT. 3HaUeHHE JIOXKb, KOTJIa OHU Pa3IMIHbBIC.
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AJre0pa JJOTUKH

[lox aneebpoii MOHMMAIOT MHOXKECTBO C 3aJJaHHBIMU Ha HEM OIllepa-
nusamu. HanmpruMep, B kadeCcTBE MHOKECTBA MOXKHO B35ITh MHOKECTBO BEIlle-
CTBEHHBIX YHCEJI, a B KAUECTBE ONepaIuii — apupMeTHICCKUE OTIepaIiy.

[Tycte B = {0;1} — nByX3JIeMEHTHOE MHOXECTBO, M L — MHOMXECTBO
BCEX BO3MOXKHBIX OIEpalyii Ha ’TOM MHOXECTBe, alnredpa A = <B, L> Ha-
3BIBACTCS aneeOpoll o2uKu. DT OIepallid Ha3bIBAIOT OYJIEBCKHUMHU OIIe-
panusaMu Wik QyHKIUAMH areOpbl JOTUKH.

DneMEeHThl JIBYX?JIEMEHTHOI'O MHOXKECTBA MOKHO 0003HayaTh MO-
pazHomy: 0, 1 uiu n0xb, ncTuHa Ui true, false. Onepanuu, KOTOphIE OBI-
JIM paCCMOTPEHBI B MIPEABIIYIIIEM TyHKTE, TPUHAJJIC)KAT MHOKECTBY L.

JIrobas GyHKIMSA anreOpbl JOTUKA MOXKET OBITh BBIpake€Ha C MOMO-
IIbI0 OTPHUIIAHMS, KOHBIOHKIIMU W JU3BIOHKIHH. [IpoBEprUM HCTHHHOCTH
ATOrO yTBEpKaeHus. PaccMoTpuM B kauecTBe npumepa (GyHKIUIO (omnepa-
1110) «uckmouarouee unuy. O603HaunM ee 3Hakom @. Tabiaua UCTUHHO-
CTH JU1sl 3TOM (YHKIIMU MpeIcTaBIeHa B Ta0I. .

Tabmuna 5. Tabauma HCTUHHOCTH U «HMCKIFOYAIOIIETO HITHD)

A B A®B
JI J J
JI n n
" JI "
n n J

dopMyna BeIpaxkawoumas «pazoensdoujee uiuy 4epe3 AUIbIOHKIIHNIO
KOHBIOHKIIUM, MPUYEM KaXKJash KOHBIOHKIIUSI COCTOUT U3 MEPEMEHHBIX U
OTPHUIIAHUH JIOTUIECKUX TIEPEMEHHBIX A U B BBITJISIUT TaK:

A®B=(l4&B)v (A& B)

IIpuaem dopmyna ((JA v 1B) & (A v B)) = (4 &B) v (4 & | B))
OyJeT UCTHHHA MpH JIIOOBIX 3HaAUeHUsIX 4 U B, T. €. OyJleT TaBTOJIOTUEH.
CrpaBeJIMBOCTh PABEHCTBA MOJKET OBITh IMPOBEPEHA C IMOMOIMIBIO IIO-
CTPOEHHS TaOJIUL] UICTUHHOCTH.

B nanpHeiimeM HaM NOTPeOyOTCS HEKOTOPBIE JIOTHUECKUE SKBHUBA-
JeHTHOCTH ((yHKIIMU anreOphl JOTUKH, CTOSIIIUE CIIpaBa U CJieBa OT 3HaKa
SKBUBAJIEHTHOCTU, UMEIOT OJIMHAKOBBIE TAOIULIBI UCTUHHOCTH).
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A—B=AvB (1)
(4&B)vC=(AvC)&(BvC) )
(AvB)&C=A&C)v(B&C) (3)

T(4&B)=1Av B (4)

luvB)=TaA& B (5)

A& |A=false (6)

Av IA=true (7)

IIpono3uumnoHaabHbIe GopmMyJibl

[Tox BeIcka3piBaHueM (Proposition) moHMMaeTcss yTBEP)KICHHE, OT-
HOCHUTEJIBHO KOTOPOTO MOXHO CKa3aTh HCTUHHO OHO WJIM JIOXKHO, ITPU ATOM
OHO HE MOKET OBbITh U UCTUHHBIM, U JIOKHBIM OJTHOBpeMEHHO. M3 mpocThix
BBICKA3bIBAHUM C MOMOIIBIO JIOTHYECKHUX OIEpalnii, pACCMOTPEHHBIX BBI-
11, CTPOSITCA 00JIee CI0KHBIE BHICKA3bIBAHUSI.

B ucunciieHnn BbhICKa3bIBAHUI PACCMOTPEHHBIC BBIIIE CUMBOJIBI JIO-
rudeckux (OyneBckux) omeparmii (GyHkuumii) |, &, v, —, = Ha3BIBAIOT
NPONO3UYUOHATLHBIMU UU TOCUHECKUMU CEAZKAMU.

Jlormueckne (OyneBCKHE) MEpeMEHHbIE, 0003HaYaeMble OyKBaMU Jia-
TUHCKOTO andaBuTa (MHOTAA C MHACKCAMH), HA3bIBAIOT NPONOZUYUOHALb-
HbLIMU NepeMeHHbIMU (MPONO3UYUOHANbHBIMU OVKEAMUL).

AndaBuT sA3bIKA WCUUCICHUS BBICKA3bIBAHUN COCTOUT U3 MPOIO3H-
ITMOHAJIBHBIX TIEPEMEHHBIX (OYKB), IOTHUECKHX CBSI30K U CKOOOK: (, ).

[IpaBUIbHO TTOCTPOCHHBIC BBHIPAKEHUS A3bIKA UCUUCIICHUS BBICKA3bI-
BaHUM Ha3bIBAIOTCS NPONOZUYUOHALLHLIMU POPMYIaMU WA TIPOCTO Pop-
MYyJIaMH.

Bce npono3unioHanbHbIe IEPEMEHHBIC SIBISIOTCSA (hOpMyIamMu.

lIpasuna nocmpoenusi sA3vika WCUUCICHUSA BBICKA3bIBAaHUU 3aJaI0T
€ro CUHMAKCUC.

Tak xak OykBbI, BXOASIIME B (POpMyITy, caMu MOTYT OBbITh (hopMyJia-
MU, TO KXy (PopMysly MOKHO paccMaTpuBaTh Kak cxemy OCCKOHEYHO-
ro MHOXKECTBa (POPMYJI, TTOTyYaeMbIX 3aMEHOM MPOTO3UIIMOHATIEHBIX OYKB
Ha COOTBETCTBYMOIHME UM (opMynbl. s Toro 4roObl yka3zaTh 3TO, HC-
MOJIB3YIOT BMECTO TE€PMHHA MPOIO3UIIMOHANIbHAS (PopMyJsia TEPMHUH npo-
HO3UYUOHANBHAS hopMa.

Cko0xku (ompeaensitomue CTpykTypy GopMyibl) MOTYT OITyCKaThCS B
COOTBETCTBHH CO CIICAYIOLINM [PHOPHTETOM JIOTHUECKUX CBSI30K: |, &, V,
—, =. JIro60oe BXOX/ICHHME 3HAKA | OTHOCHTCS K HAaMMEHBIICH (opMyle
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(IPOMO3UITMOHAIBHOM (QopMe), CIEAYIOIIEeH 3a HUM; II0C]Ie PacCTaHOBKHU
BCEX CKOOOK U1 (hOPMYII, COLSPIKAIIMX 3HAK |, KasKI0e BXOXKICHHE 3HAKA
& CBA3BIBAET HAMMEHBIIKE POPMYJIbI, CTOSIIHUE PSIAOM C STUM 3HAKOM; 3a-
TE€M TO € CaMO€ OTHOCHUTCS K 3HAKY V, Jlajie€ K — — UMIUIMKAIIUU U T10-
TOM K 3HaKy = — SKBUBAJICHTHOCTU. B cilyuae paBHOTO npuopuTeTa CKOOKH
pPacCTaBIISIIOTCS CIIEBA HAITPABO.

Tax wnanpumep, mnpomno3unuoHanbHas ¢opmyna AvB—CvD&E
nomxHa moaumathes kKak ((A v B) — (C v (D & E))), mockoabky cHavana
BBITIOTHSAETCS (MMPUMEHSETCS) orepaiusi &, KOTopasi «CTapiie», 4eM oIe-
pauus Vv, 3aTeM JieBas AU3BIOHKIMSA, T. K. HalpaBlieHUe 4YTeHus hopmy
CJI€Ba HAIpaBo, OTOM IpaBasi AMZbIOHKIWSA U J1aJie€ UMILTUKAIS.

[TpunuceiBanure 3HaueHui uctuHHOoCcTH (true wim false) mpomosu-
AOHAJIbHBIM NIEPEMEHHBIM HA3bIBACTCS UHMepnpemayuel 3TUX MepeMeH-
HbiX. [lon unmepnpemayueu gopmynvi MOHUMAETCS] TPUIKMCHIBAHUE 3HA-
YEHUW UCTUHHOCTH MEPEMEHHBIM, BXOJISIIUM B 3Ty (popmyJy.

[Ipono3uninonansHas Gopmyiia, ICTUHHAS TIPHU JIIOOBIX 3HAYCHUSIX HC-
TUHHOCTH BXOJIAIIMNX B HEE TPOTIO3UIIMOHATBHBIX IEPEMEHHBIX, T. €. UCTHH-
Hasl IPU JTIO0BIX HHTEPIPETALMAX, HA3BIBACTCS MOHCOECMBEEHHO UCMUHHOLL,
WJIH 00Ue3HAYUMOT NPONO3UYUOHATLHOU (POPMYJIOU, WITH MABMOJIO2UELL.

[Ipono3uninonansHas Gopmyra, JIOKHAS MPHU JTIOOBIX 3HAYEHUSX HC-
TUHHOCTH BXOJISIIHUX B HEEC MPOMO3UIIMOHATBHBIX TTIEPEMEHHBIX, HA3bIBACT-
CS MOIAHCOECMBEHHO JIONHCHOU, WA HEeBbINOJHUMOU NPONOSUYUOHATILHOU
Gopmynot, LI NpOmMueopedueMm.

[Ipono3urmonansHas Gopmysia, KOTOpass MOXKET MPUHUMATh WCTHH-
HbIE 3HAYCHUSI MPHU HEKOTOPHIX HHTEPHPETALMSIX, HA3BIBACTCS GbINOJHU-
mou. VIaTepnperariuu, 1yl KOTOPBIX MPOIMO3UITHOHATBHAS (opMysia Mpu-
HUMAaeT UCTUHHOE 3HAUYCHUE, HA3BIBAIOTCS €€ MOOeIsaMU.

Jlormueckoe cjeacTBye U JJOTHYECKHIl BHIBOJ

BrisiBiieHue Toro (akta, 4TO U3 MHOXKECTBA BbICKa3bIBaHUU ((hopMyII
MCYHUCIICHUS) JIOTUYECKH CJIEAYET HEKOTOPOE ApYyroe Bricka3biBaHue ((pop-
MYyJIa) ¥ SIBJISIETCS, TIO CYIIECTBY, OJTHOM U3 OCHOBHBIX 33]1a4 HCUUCIICHHUSI.

U noeuuecxku enewem W (W mornuecku cnemyeT uz U) B uCHUCICHUH
BBICKa3bIBaHUM, 4TO 0003HaumM kak U = W, ecnu mporo3uiimoHanbHas
dopma (U — W) sBasieTcss TaBTOJIOTHECH.

["oBopsT, uTo MHOXECTBO popmyn {F1, Fo, ..., Fn} mormueckn Biieuet
F B nicumcienun BeICKa3bIBaHUM, 4TO OyJeM 3amuchiBaTh kak {Fi1, Fa, ...,
Fn}= F, eciim popmyna {F1 & F> & ... & Fn}— F sBiseTcs TaBTOIOTHE.
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st 0003HaYEHMs JIOTHYECKOTO CIIEOBAHUS 31ECh HCIOIb3YyeTCs
3HaK =>. Hajo oTMeTuTh, 4TO B IUTEpaType MHOTAA JIJIsi 0003HAYCHHUS JI0-
TMYECKOTO CIIEOBAHUS MCIOJIb3YeTCsl 3HAK |=, a 3HaK => HCIOJb3YyeTCs
7151 0003HAYEHUS] UMILTUKALIUH.

U u W norudecku 3xkBUBaJICHTHBI, 4TO OyJieM 3anuchiBaTh B Bujae U
< W, eciin nponosunnonanbHas Gopma (U = W) siBrisieTcss TaBTOJIOTHEH.
3HaK < TaK)Ke MCIOJIb3yeTCs Il yKa3aHUsl HKBUBAJEHTHBIX MpeoOpaso-
BaHUM popmMyI.

Bmecto kaxaoil OyKBbI MPOMO3UITMOHATIBHOU (DOPMBI MOXKET OBIThH
MOJICTaBJICHO Jt000€ BHICKA3bIBAHUE €CTECTBEHHOTO S3bIKa, MPUYEM OJIHU
U T€ ke OYKBBI JOJDKHBI 3aMEHSITHCS OJHUMHU U TEMH K€ BBICKA3bIBAHMSI-
mu. Eciou caenath Takyro MOJICTAaHOBKY B TaBTOJIOTMH, TO HE3aBHCHUMO OT
BBICKA3bIBAHUM €CTECTBEHHOTO $I3bIKA MBI MOJYYUM JIOTUYECKH MCTUHHOE
BbICKa3bIBaHue. Ecnu mpono3uiinoHanbHas ¢Gopmysia JOKHA MpU 000U
UHTEpIpETauy (SIBISCTCS MPOTUBOPEYHEM), TO MPHU TAKOW IMOACTAHOBKE
OyJeT moJy4aThCsl BBICKA3bIBAHUE, SIBIISIONICECS JIOTUYECKH JTIOKHBIM.

VICTUHHOCTD WJIM JIOKHOCTH TOJIy4aeMbIX BBICKa3bIBaHUN HE OyaeT

3aBUCETh OT BBHICKA3bIBAHMI-TIOJICTAHOBOK, T. K. ICTUHHOCTbD WUIH JIOXK-
HOCTh PE3YJIbTUPYIOIIETO BBHICKA3bIBAHUS 3aBUCUT TOJIBKO OT JIOTHYECKOM
CTPYKTYPHI IPOIO3UITUOHATBHON (POPMBI, B KOTOPYIO OHU TO/ICTABIISIHCH.

B kagecTBe nmpruMepa pacCMOTPUM BBICKA3bIBAaHUE: €CIIM BEPHO, UTO
nocie cHe2onaoa Kpbluia cmaHosumcs 6enou, TO CIPaBEIJIUBO TAKKE U
CJIEIYIOIIEE YTBEPKIACHUE: eciu Kpblula He Oenas, mo cHe2onaoa He Oulio.

O06o3HaunMM OyKBOUM S yTBEpKIECHHUE «CHe2onao Owvliy, OykBoWl B —
«xpviuia doenasy. Toraa yTBepxKIEHUE O TOM, UTO «HOCIE CHe20naoa Kpvluid
cmanosumcs 6enoily, 3anvierca B Bune ¢Gopmyisl S — B. YTBepKaeHue
«ecnu kpuiuia He 6eidsi, mo cHe20nadd He ObLI0» 3AIHUILIETCS Tak: |B — |S.

To, 4T0 U3 IEPBOTO YTBEPXKACHUS CIIeTyeT BTOpoe (T. €. BCEera, Koria
WCTHUHHO TIEPBOE YTBEPKACHUE, ICTUHHBIM SIBJISICTCSI U BTOPOE), 3aMChIBA-
eTcst Kak Jlormdeckoe cnenosasue: (S — B) = (1B — [S), 4to sxBHBaNCHTHO
ToMmy, uto hopmyia (S — B) — (|B — |S) siBisiercs TaBToNOrHEIA.

Jlokaxkem, 4To 3Ta (HopMysa TOXKIECTBEHHO MCTHHA (TaBTOJIOTHA).
DTO MOXHO CHIeJIaTh C TMTOMOIIBIO TaOJUIIBl UCTUHHOCTU WJIM C TTIOMOIIBIO
HKBHMBAJICHTHBIX peooOpaszoBanwmii (1)—(7):

S—>B) - (B> 5= o gopmyite (1)
T(svBv(lBvIs) < o popmyie (5)
S&IB)v(Bv IS)= o gopmyie (2)

(SvBv IS)&(IBvBv IS) < mo ¢popmyne (7)
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true & true &
true

MeToa pe30oJionun

Ilpyroe paccyxjaeHue (Aaroiiee KoY K MOHUMAHUIO METOJa JIOTH-
YECKOr0 BBIBOJIA, HA3bIBAEMOI0 METOJOM PE30JIIOLHUI) 3aKII0YaeTcsl B
CIEAYIOIIEM.

UroOsl gokasath, uto {F1, F2, ..., Fn}= F, HeoOxonumo noka3atsb,
gyto dopmyna (F1 & F2 & ... & Fn) — F TaBTOMOTMA. [{71 TOTO YTOOBI H0O-
Ka3aTh, YTO JAaHHas (Qopmysa SBJSICTCS TaBTOJOTHEH, JJig 3TOro J0CTa-
TOYHO JI0Ka3aTh, UTO €€ OTPUIIAHUE SIBISETCS MPOTUBOpPEUYUEM, T. €. UTO
dopmyna [(F1 & F2 & ... & Fn — F) — nporusopeune. To ecTs IpOTHBO-
peunem poswkHa sBisiThest |(I(F1 & Fo & ... & Fn) v F) mim dopmya
(F1 & F2 & ... & Fn & |F) T. e. IPOTHBOPEUMBBIM SIBJISAETCS MHOXKECTBO
dopmyn D, cocTosiee U3 MHOKECTBA MOCHUIOK F1, Fo, ..., Fn 1 oTpuIia-
HSE 3aKITFOUCHHS |F.

[lepBbIM 1IaroMm [Jis MPUMEHEHHUSI METOJIa PE30JIIOLUN CIIYKUT MpHU-
BEJICHUE MPOMO3UIIMOHATILHON (DOPMYIIBI K JIOTUYECKH SKBUBAJICHTHOU €M
KOHBIOHKTHBHOM HOpMaIbHOU (popme.

Konvionkmuenou nopmanvroti gopmoti (KH®) HazpiBaeTcsi KOHB-
IOHKITUS (JTIOTMYECKOE «H») KOHEUYHOTO YMcia IU3bIOHKTOB. JIto0as nmpomno-
3UIMOHaJIbHAsS (hOpMyJia UMEET JIOTUUECKHU SKBUBaIeHTHYIO el KHO.

JIn3bI0HKTOM (B aHIJIOSA3BIYHOM JIUTEpaType HasbiBaioT Clause, 4uro
O3HAYaET MPEIJIOKEHUE B CIO0KHOCOUMHEHHOM MPEIJIOKECHUHN) HA3hIBACT-
Csl IU3BIOHKIMS KOHEUYHOTO Yuciia iumep, T. €. IPONO3ULIMOHAIBHBIX CUM-
BOJIOB WJIM UX OTPUIIAHUM:

D = (p1V p2 V...V pn).

JIM3BIOHKTHI, COIEPKALLIE IPOTHBOMOIOXKHEIE JTHTepsl (A v/ JA) sB-
JISIFOTCSA TABTOJIOTUSIMM U MX MOXHO OTOPOCUTBH, T. K. OHU HE BJIMSIIOT HA
3HayeHue ¢GopMbl. Eciin B mipeiesiax 0JJHOTO U TOTO K€ TU3BIOHKTA BCTpe-
yaeTcsl HECKOJIBKO pa3 OJHA M Ta ke Jirepa (Hanpumep, A v A), To 1ocTa-
TOYHO 3amucaTh €€ JIUIb OJIUH pa3. B pe3ynbTaTe TakKuxX yHpoIIeHUN Oy-
JIET NOoJy4YeHa npugedentas v coseputennas KHO.

[TycThiM TH3BIOHKTOM Ha3biBaeTcs kKoHcTaHTa false. Eciu KH® He co-
JEP>KUT HU OJTHOTO AU3BIOHKTA (MHAYE nycma), TO OHA SKBUBaJICHTHA true.

KH® ob6mie3naunma (SIBISETCS TaBTOJIOTHEH), €CIIH BCE €€ TU3bIOHK-
ThI O0IIIC3HAYNMBI.
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JIM3BIOHKT HEBBIMIOJHUM B TOM U TOJIKO TOM CJIy4ae, €CJIU OH ITyCTOM.

[ToHsATHE NTU3BIOHKTA BaKHO B JIOTUYECKOM MPOTrPAMMHUPOBAHUU U, B
YaCTHOCTH, B s3bIKe [Iposor, T. K. onucaHue 3aJadyd OCYIIECTBISETCS B
TepMHUHAX JU3BIOHKTOB, YaCTO Ha3bIBAEMBIX (B MEPEBOJAX HA PYCCKUIN)
KIay3amu WA K103aMU.

Hcuuciaenne BbICKa3bIBaHU Kak ¢opMasibHas TeOpus

PaccMoTpeHHBIE HAMU METOABI JIOTHYECKOTO BBIBOAA, JOKA3ATEIBCT-
Ba UCTUHHOCTU WJIU JIOKHOCTU (HOPMYJI SBIISIOTCS CEMAHTUYECKUMH, T. K.
UCIIOJB3YIOT MHTEpHOpETaluio GopMyJi: MpUAaHUE 3HAYECHUNW WCTUHHOCTHU
MPOMO3UIIMOHATBHBIM TIepeMeHHbIM. OJIUH U3 ATUX CIOCOOOB — MOCTPOE-
HU€ TaONIUIbl UCTUHHOCTHU. Jpyroi crnocod — J0Ka3aTelbCTBO TOTO, YTO
naHHas (popmMyJsia JIOTHYeCKu (Ha OCHOBE MOHSTUS JJOTMYECKOro CJeoBa-
HUSA) CIAEAYET U3 HEKOTOPOTO MHOXKECTBA (POpMyII.

Ecnu npono3uninonansHasi GopMysia JOTUYECKH CIEAYeT U3 MyCTOTO
MHOKeCTBa (DOPMYJI, TO OHA SIBJIAETCS TOXKJACCTBEHHO MCTUHHOMW WJIU TaB-
TOJIOTUEM.

Eme omun cnoco0, pacCMOTPEHHBIM HaMH — METOJ PE30JIIOIUH.

Hpyro#i coco0 oka3zaTenbcTBa, (OpMaTIbHO-TOTUYECKUN WU CUH-
TaKCUYECKUM, HE TpeOyeT JJIs1 CBOEro OMpeeICHUs MTOHIATUSI HHTEpIIpeTa-
i GopMyJl, OH OCHOBAaH Ha TMOCTpOeHWHW ¢opManbHON Teopuu (dop-
MaJIbHOW WJIH JIETYKTUBHOW CUCTEMBI).

NmenHo mocTpoeHue Takod (HOpMalbHOM CHCTEMBbl WM TEOPUM U
MOXET SBIATHCA CIOCOOOM MOJEIUPOBAHUS HAIIUX PACCYXICHHUU BO
MHOTHX NPAKTUYECKN BAXKHBIX CITy4asiX.

dopmanbHasg CUCTEMa MPEACTaBISIET cOOONW HAOOp HaydaJbHBIX CO-
CTOSIHUM MJIM aKCHOM, KOTOPBIE MOTYT ObITh OMTMCAaHbI HA HEKOTOPOM (op-
MQJIBHOM A3BIKE, W MPaBWJI BBIBOJIA, MO3BOJISIOMINX HA OCHOBE AKCHOM M
WX CJEICTBUU, MOTYYAEMbIX C ITOMOIIBIO MPAaBUJI BHIBOJIA, CTPOUTH HOBBIC
Y HOBBIE CIIEJICTBUS, Ha3bIBAEMbIE TEOpEMaMU (POPMaTILHON TEOPHHU.

[Iponiecc mocTpoeHusi TeopeM HaszbiBaeTCsl (OpPMaIbHBIM BBIBOJOM
WM JOKa3aTelbCTBOM B (hopMaibHOU Teopuu. M3 MIKOJIBHOTO Kypca reo-
METPUU BCIIOMHUM, YTO MPEJCTABISIOT COOOM aKCMOMBI U T€OpeMBI (pop-
MaJIbHOW TEOPHH.
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BapuaHTbI 1J1l BBINOJIHEHUS MPAKTHYECKOU PA0OTHI

PemuTh 3a7aHHbIe MPOMO3UIIMOHANIbHBIE ()OPMBI TIPU YCJIOBHH YTO:
A = False; B =True

1. A&IBv [|A&B— A
2. JA&BV( AV IB)— A
3. A& Bv A B& A
4. A& Bv(A— Bv A)
5. A& B> A& BV A
6. A& B— AvIB& A
7. AvIB& A& B— A
8. Av B& AvIB— A
9. Av B& A— IB& A
10.Av |B& A— Bv A
11.Av|B—> A& BV A
12.AvB— Av IB& A
13.A— B& A& Bv A
14.A— B& Av IB& A
I[OKaZ’»aTB niIin OHPOBepFHYTB 3aJ1aHHBIC paBeHCTBa.
1. A& BVA = AVB& A
2. A->BVIA = (A& B) A
3. Av BVA = A&B& A
4. BVA&B = |AVB A
5. BVA&BIA = AV B »A
6. Av|B&A = A& BV A
7. A& B&A =AVIBVIA
8. |A&BVA =Av B&IA
9. JAVBVA = A& B& A
10. |]AVB&A = |AVB&A
11.|A&B&A = |A& BV A
12.A&BVIA = |Av BV |A
13.AVvBv |A = |A& B& |A
14.A& BVA = AVB& A
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KoHTpoJibHBbIE BONIPOCHI

1. Yto Takoe anredpa JOTUKU?

2. Kakast hopmyina siBIS€TCS TPONO3ULIMOHATBHOMN ?
3. Kakas ¢popmyna siBiseTcst mpono3uIiMOHAIBHONU?
4. B yeM cyTb METOAA PE30JIFOLINI ?
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IIpakTueckoe 3anaTHEe Ne 2. 3HAKOMCTBO M OCHOBBI Pa0OThI
¢ Visual Prolog. CtpykTypa IIpoaor-nporpaMmal

[{enb paOOThI — 03HAKOMUTHCS ¢ UHTEP(DEIICOM, OCHOBHBIMU TIPaBU-
JaMu paboThl U HacTpoiikamu cpenbl Visual Prolog. Ilomyunuth HaBBIKK
CO3J1aHUs IPOEKTOB U 3aITyCKa MPHUIOKEHUM.

Pe3ynbTaToM mpakTU4eCKO paboThI sBIsIETCA oT4eT. OTUeT JOJKEH
COAEPXKAaTh JUCTUHT MPOrpaMMbl C KOMMEHTapUsIMHU, PE3YyJIbTaThl, BbIJIa-
BAEMBIE IPOTPAMMOM HA KAXKJIbIM U3 3aPOCOB.

J{71s BBIMOJIHEHUS TPaKTUUECKOM pa0oThl Ne 2 CTYJIeHT JOJDKEH U3Yy-
YUTh OPUBEACHHBIN HUKE TEOPETUUECCKUN MaTepual.

OcnoBnl padoTsl ¢ Visual Prolog. 3anmyck Visual Prolog

[IporpaMma yCTaHOBKM HMHCTATUPYET TPYMIy MPOrpamMM C MHUKTO-
rpaMMoi, pacrojokeHHor B MeHIO «Ilyck», koTopas 0OBIYHO HCIIOJIB3Y-
eTCsl JUIsl 3aIlycKa Cpelbl BU3yallbHOM pa3pabotku Visual Prolog. Bmpo-
4yeM, CYIIECTBYET MHOXECTBO JIPYTUX BapUAHTOB 3aIyCKa MPHUIIOKECHHS B
Windows, nanpumep 3anmyck ucnosasemoro (aitna VIP.EXE u3 nmamnku
BIN\WIN\32 (32-Outnas Bepcuss Windows), Haxonsmieicss B OCHOBHOM
karajore Visual Prolog (o0branao katanor HazbiBaeTcs VIP52).

Ecnu Bo Bpems 3akpbITHs Cpelbl BU3yalbHOM pa3paboOTKH ObLT OT-
KpbIT 1poekT (PRJ wnu VPR aiin), To npu cieayromieM 3amycke d3TOT
IIPOCKT OTKPOETCs aBToMaThH4ecku. Eciu B mporiecce nucTamusiuu Visual
Prolog BeI BBIOpasM duraskok Associate 32-bit VDE with Project File
Extensions PRJ & VPR, 10 nj1s OTKpBITHS MPOCKTa JOCTATOYHO JABAXKIBI
HIEIKHYTh Ha (¢ailiie ¢ pacmmpernreM prj uim vpr. Cpeaa BU3yaiabHOU pa3-
pabOTKH 3aIlyCKaeTCs U 3arpykaeT BbIOPaHHBIN MPOEKT.

Jlnst 3amycka OOJIBIIMHCTBA MPUMEPOB HEOOXOAMMO HCIOJIb30BaTh
Test Goal — yruuty cpenbl BU3yanbHON pa3paboTKH. DTa YTUIUTA MOXKET
OBITh aKTUBH3UPOBAaHA TpH momMoInu koMmaHnabl Project | Test Goal wim
koMOuHamu kiaBum <Ctrl>+<G>. {511 KOppeKTHOrO BBIMOJHEHUS MPHU-
MepoB ¢ yruinto Test Goal cpena BuzyabHON pa3pabOTKU UCHOJIB3YET
CHELMaIbHbIE HACTPOUKH 3arpy»KaeMbIX NMPOEKTOB. Mbi pexomendyem eam
co30amb U _6ce20d UCHOAb308amb _cledyrowuil cneyuanvusiti 1estGoal-

npoexkm.
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Co3nanne TestGoal-nmpoekra 17151 BbITIOJIHEHHSI TPUMEPOB

[Ipu ucnonb3zoBanuu yTuiauThl Test Goal mis BBIIOTHEHUS TpUME-
POB U 3aIlycKa MpOrpaMMm TpeOyeTcs ONMpeAesuTh HEKOTOphle (HE Mmpeso-
npejeneHubie) oniuu kommuwisitopa Visual Prolog. Jliist 3Toro BeIoiaHUTE
CJIEIYIOIIUE JICUCTBUS:

1. 3anmyctute cpeay BusyanbHou paspadorku Visual Prolog.

[Ipu nepBom 3anmycke VDE (cpena BuszyanbHOU pa3paOOTKH) MPOEKT
He OyJeT 3arpy’keH, U Bbl YBUJIUTE OKHO, MOKa3zaHHOE Ha puc. 1. Taxxke
Bac MPOUHGOPMUPYIOT, YTO MO YMOJYAHUIO CO3/1aH MHUIIMATU3AIMOHHBIN
daiin misa Visual Prolog VDE.,

EZvizual Prolog Licensed to ilia op

File Edit Project Purchaze ‘web Option: wWindow Help

pEE EE REE POREe BEr (g

Buy

online

e

Puc. 1. OxHO cpenibl BU3yallbHOW pa3pabOTKHU MOCIIE MEPBOro 3amycka

2. Co3/maiiTe HOBBIN IIPOECKT.

Brei6epute komanay Project | New Project, aktuBusupyercs auano-
roBoe okHO Application Expert.

3. Onpeenure 0A30BBIA KAaTAIOT U UMS ITPOCKTA.

B kaudecTBe mpumepa omnpeaeanM 0a30BbIi kaTanor. J[omycTum, 4Tto
npu ycraHoBke Visual Prolog B kauecTBe kopHeBoTO Karanmora Visual
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Prolog Obut BeiOpan C:\VIP. B srom ciydae 3amaem ums B moje Base
Directory caeayromnmm o0pa3om:

C:\VIP\DOC\Examples\TestGoal

Nms B mone Project Name onpenenum kak «TestGoaly. Takxke yc-
taHoBUM (utaxkok Multiprograrammer Mode u 1menKHeM MBIIIBIO0 BHYT-
pu ot Name of.PRJ File. Bol yBuaute, uro mosBuTcs uMs (aiisa mpo-
exra TestGoal.prj (puc. 2).

Application E xpert Ed |

GEVT'E"E"'I T arget | W Elptinnsl Other Elptiu:unsl I1zer Infu:ul Help Maker |

Project Mame ITestG oal

Mame of FF File: ITestGDaI.vpr

Support for Source Control Spstems and kMulbiprogrammer Projects

v Multiprogrammer Mode

MHame of .PRJ File: ITestGDaI.pri

Baze Directan: IE:Wip'\D achExampleshT estGoal Browse. . I

Cancel Help |

Puc. 2. O6mume ycranoBku auanoroporo okaa Application Expert

[Ipu co3mannu cOOCTBEHHBIX MPOEKTOB PEKOMEHIYEM B KaueCTBE 0Oa-
30Boro karainora (Base Directory) ncnoib30BaTh KaTajlOTH PacloyIOKEH-
Hble B anike Mom pokymeHTnl. Hampumep: ...\Mou moxymentsr \user \it-
001 \Ivanov.

Omnpenenute 1enb npoekta. Ha Bkinagke Target HyxHo BeIOpaTh na-
paMeTpsl, oTMeYeHHbIe Ha puc. 3. Tenepp HaxMmuTe kHOnky Create ms
TOT0, YTOOBI CO37aTh (PaljIbl NPOEKTA MO0 YMOTYAHUIO.



moplcationbpert |

Eenerall T arget I WPl I:Ipti-:unsl Cther I:Ipti-:unsl Idzer Inh:nl Help Makerl

Flatform |Winduw332 j

Il Strategy

Target Type I .

Ll Lo

b ain Frogram IP;.;.|.;.Q

Create Cancel | Help |

Puc. 3. YcTaHoBKM Ha BKIIajgKe Target 1majioroBoro okHa
Application Expert

4. YctaHoBUTE TpeOyeMble OMIUU KOMITHJISITOpA MJIS CO3JaHHOTO
TestGoal-npoekra.

Jlns akTMBHU3aIuu auanoroBoro okHa Compiler Options BeiOepuTe
xoMmaHnnay Options | Project | Compiler Options. Otkpolite BKIaAKy
Warnings. Beimoanute crnemyrone ACHCTBUA: CHHUMHTE (uakku Non
Quoted Symbols, Strong Type Conversion Check u Check Type of
Predicates. 9To OyneT moaaBiIsATh HEKOTOPHIC BO3MOXKHBIC MTPEIYIIPEIKIC-
HUSI KOMITWJISITOpA, KOTOpPbIE€ HE BAXKHBI JUISi MMOHUMAHUS BBITOJHEHUS
npuMepoB. 3arem HaxMmute KHONKY OK, 4ToOBI COXpaHUTh yCTaHOBKH
OILIUN KOMIIUJIATOPA.

B pesynbrate 3THX AcicTBHil quanoroBoe okHo Compiler Options
OyJIleT BBITJISAIETh, KaK MTOKa3aHO Ha puc. 4.

Compiler Options |
Code Generation | Output | i amings I Mizcellaneous |
[~ Suppress &l Warnings ¥ Duplicated |ncludes

[~ Treat Warings as Emors I~ Mon Quated Symbols
Max Allowed ‘W arnings |25 ™ Stong Type Conversion Check

Default Predicate Type [~ Check Type of Predicates
" Hondeterm ¥ Unuzed Wariables
' Detemn v Unuzed Predicates
" Procedure ™ Unreachable Code

LCancel | Help |

Puc. 4. YcTaHOBKH ONIIMM KOMIUJIATOPA
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OTKpbITHE OKHA PeaKTOpa

JInst co31aHus HOBOTO OKHA PEaKTUPOBAHUS BBl MOMXKETE UCIOJIB30-
BaTh KoMaHaAy MeHIO File | New, wim HakaTh Ha KHOIIKY PacroIOKEHHYIO
Ha na”enu uHcTpyMeHToB ([B). B pesynbrare mosBUTCS HOBOE OKHO pe-
JAKTUPOBAHUS C UMEHEM NOName.pro.

PenakTop cpenbl BU3yaldbHOM pa3paOOTKH — CTaHIAPTHBIA TEKCTO-
BbIM pefakTop. MOXKHO MCMHOJIb30BaTh KJIABUIIN YIIPABICHUS KYpCOPOM U
MBIIIb TAK k€, KaKk U B Apyrux penakropax. OH NOAAEPKUBAET KOMAH/IbI
Cut, Copy u Paste, Undo u Redo, kotopsie HaxonsaTcs B meHio Edit. B
MmeHto Edit taxke mokazaHbl KOMOMHAITMM «TOPSYMX» KJIABUII IS STHUX
nerictBuid. [logpoOHOE onurcaHue pelakTopa HAXOAUTCS B CUCTEME MOMO-
n VDE (xnaBuma <F1> B okHe pegakTopa).

3anyckK U TeCTUPOBaHMeE MPOTrPaMMbI

Jl1st mpoBepKHU TOTO, YTO Ballla CUCTEMa HAacTpOEHa JOJKHBIM o0Opa-
30M, CJIEAYET Hame4aTraTh CJICIYIOMUA TEKCT B OKHE:

GOAL

write(«Hello worldy), nl.

B kauecTBe mpuBETCTBUS MOXHO ObLIO HamucaTh «[IpuBer mupy.
JIiist IpaBUIIBHOTO OTOOpakeHHUsT OYKB PYCCKOTO SI3bIKa HEOOXOIUMO BBI-
MOJHUTH CJIEAYIOIHe AeHCTBUA: Ha)XaTh Ha KHONKY [E]; B MOSBUBIIEMCS
okHe Bb10op mpudrTa HeoOXoaumMo B packpeiBaronieMcs cnucke «Hadop
CHMBOJIOB» BBIOPATh 3HAUCHNE «KMPHJLINIAY; HAKaTh KHONKY OK,

B Tepmunonorun s3eika [Iposnor sto nHaseiBaetcss GOAL, u sToro
JIO0CTAaTOYHO JUIsl TIpOrpaMMBbl, YTOOBI OHA MOTJIa OBITH BBINOJHEHA. J[Jis
Toro 4utoObl BbimoJHUTL GOAL, Bam creayeT akTUBUPOBATH KOMAaHIY
Project | Test Goal wu Haxkath komOuHaMIO KiaaBum <Ctrl>+<G>. Ec-
JIM Ballla CUCTEMa yCTaHOBJICHA M HACTPOCHA MPABWIBHO, TO KpaH MOHH-
TOopa OyIeT BBITJISAIETh, KaK ITOKa3aHo Ha pucC. 5.



;‘-"Te-::tﬁual ¥pr - ¥izual Prolog Licenszed to ilia op

File Edit Project Purchaze ‘web Option:  window  Help
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;‘-"E \WiphDochEzamplesiTestGoalhTectGoalvpr =l EX

z::u:lule = ﬂ-TE'?l_t[ E NOoName. pro
] 1:5 Insert Indent

Diialog

Ywindau write [("Hello world™), nl.

b EriL

Buy

anlinel|| | Took:

] — Hello world
Visa String ves

! [Inactive C:\VIPA\DOCAEXAMPLESATESTGOALAVOBJAGDAL$000.EXE]  [M[=] E3

|zon

p— ‘

Curzor T

Generatlng '0Obj\goal5000.5%Y M’
Linking Target Object
TestGoal is running in C\Yip\Doc\Examples\TestGoal\Obj directory

< |

Puc. 5. TecroBas nmporpamma «Hello World»

Pe3ynbTar BBITIOTHEHUS MPOTpaMMbl OyIEeT paclojioKeH BBEPXY B
OTIeTbHOM  OKHe (Ha  puUCyHKe OHO  HaswiBaercs  Inactive
C:\Vip\Doc\Examples\TestGoal\Obj\goal$OOO0.exe), koTtopoe He0OXO-
MO 3aKpBITh TIepe]] TeM, Kak TecTupoBaTh Apyryro GOAL.

KomMeHnTapum K cBoiictBam yruiuthl Test Goal

YTunurta cpeasl Bu3yaidbHOM pa3paboTku uHteprnperupyer GOAL
KaK CHEIHUalIbHYI0 Mporpammy, KOTOpas KOMIUIUPYETCS, KOMIIOHYETCH,
reHepupyetcsa B ucnoiaHsembid dain u Test Goal 3amyckaer ero Ha BbI-
MOJIHEHUE. DTa YTUJIUTAa BHYTpeHHE pacmupser 3amanHbiii kox GOAL,
YTOOBI CTE€HEpPUPOBAHHAS MPOTPaMMa HAXOOUNA 6Ce BO3MOMCHbBlE peule-
HUA U NOKA3b16A/14 3HAYEHUA 6CEX UCNOIb3YEMBIX NEPEeMEHHbIX. Y TUI-
ta Test Goal koMIUIMPyET 3TOT KOJ C UCIIOIH30BAHUEM OIMIIMA KOMITHIIS -
TOpa, 3aJJAaHHBIX ISl OTKPBITOTO MPOEKTa (PEKOMEHAYEMbIE OMIIMU KOMITH -
astopa s TestGoal-mpoekra MbI onpeieTuim paHee).

3ameuanue: Ymunuma Test Goal komnunupyem monvrko mom xoo, ko-
Mopblil OnpeoesieH 8 AKMUBHOM OKHE PedaKmopa (Koo 8 Opyaux OmKpulmvlx
PeOaKmopax uiu MoOYJisax NpoeKmos, eciu OHU eClb, USHOPUPYEMCS).
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[Ipu xommnoHoBke ucnosHsiemoro ¢aina Test Goal He mMoxkeT wuc-
MOJIb30BaTh HUKAKWE TJI00aNIbHbIC MPEIUKATHI, ONPEEICHHBIE B JAPYTHUX
MOJYJISIX. 3aMETUM, YTO YTHJIUTA UMEET OIPAHUYEHUE HA KOJIUYECTBO IIe-
PEMEHHBIX, KOTOpbIe MOT'YT ObITh HcnoJyib3oBaHbl B GOAL. Ha nanHbIM
MOMEHT uX 12 nins 32-pa3psiiHON cpeibl BU3yalbHOM pa3pabOTKH, HO ITO
YHUCJIO MOXET OBITh U3MEHEHO 0€3 TIOMOJIHUTEIbHBIX YBEIOMIICHUH.

Oo0paboTka omHOOK

Ecnu BBl 1OMyCTHUIN OMIKMOKH B MIPOTPAMME U TBITACTECh CKOMITHIIH -
poBaTh €€, TO Cpejla BHU3yaJbHOM pa3pabOTKH OTOOpa3uT OKHO Errors
(Warnings), kotopoe OyJeT coJiep:KaTh CIIMCOK OOHAPYKEHHBIX OIIHUOOK
U IIpeaynpexacHuii (puc. 6).

JIBaXKbI MIETKHYB HA OJHOM M3 ATUX OLIMOOK, BBl MOMAJETE HA Me-
CTO OIMMOKHW B MCXOJHOM TeKCTe. MOXHO BOCHOJIb30BaThCS KIIABHUIIICH
<F1> nns BbIBOAA HA DKpaH MHTEPAKTHUBHOMN CHPaBOYHON CUCTEMBbI Visual
Prolog. Korma okHO moMoIy OTKPOETCS, LICIKHHATE IO KHOMKe Search,
HaOepuTe HOMEp OMIMOKH, U Ha DKpaHE MOSBUTCS COOTBETCTBYIOIIEE OKHO
MOMOIIH ¢ 0oJiee MOJHON nH(OpMaIIMEl O HEel.

=< TectGoal.vpr - Visual Prolog Licenszed to ilia op

File Edit Project Purchaze ‘web Option: Window  Help

oEE EE BEEE EERE] B

5!3! = C:Wip\Doc\Examples\TestGoal\TectGoal. vpr  [H EEHDZEDLPHD ($(PRODIF. .. =] E3
§ gi
|

%: = g | TectGoal 20:24 Insert AI
odule S -

TectGoal.pro

Dialog _I‘_\ likes(svymbol ,symbol)
"indaw —E clauses

[ — D likes(ellen,tennis).

B b EriL — likes(john,foothall).

uy At likes(tom,baseball).

online Taalbar — likes(eric,svinming, &).

| _;_ likes (mark, tennis).

Project components has been saved likesibill,dctivity): - #
Compiling 'objigoal$000.pro’ to 'Objigoal$000.¢ likes{tom, Activity].
Compilation terminated due to errors [

goal
LI_I likes(bill,baseball). ;I

el Errorz[W arnings)

E:Test Goal, pos: 462, 209 lllegal number of arguments: refer to declaration likes
E:Test_Goal, pos: 511, 10 lllegal character

Sl

Puc. 6 O6paboTka ommbdok
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3HaKOMCTBO ¢ ocHOBaMH si3bika Visual Prolog

[TPOJIOT" — sa3bik noruueckoro nporpammupoBanus (ITPOrpammu-
poBanue B JIOI'uke), HCHONIb3yeMBbIid JIJIs1 IPEICTABICHUS U MaHUITYJIUPO-
BaHUS 3HAHUSIMU B CUCTEMAaX UCKYCCTBEHHOTro uHTeiekra (MIN).

[Iporpamma Ha sa3eike [IPOJIOI" — nHabGop yTBepkaeHUM, COCTaB-
asomux 6a3y paxToB u 0azy mpaBuil, K KOTOPBIM JOMYCTUMO OOpallieHue
C 3ampocamu, KacarolMMHUCA HMX COJEPKUMOTO. 3ampochl HA3bIBAKOTCS
TaKKE Yene8blMU YMBEPHCOCHUSL.

Jlornueckoe nporpaMMHUpPOBAHHUE — MPOTPAMMHUPOBAHUE, OCHOBAHHOE
Ha HCHOJIb30BAHMM MEXAHU3Ma JOKa3aTelIbCTBA TEOPEM B JIOTHKE, KOTO-
pbIil TIO3BOJISIET BBISICHUTbH, SIBJISAETCS JIM MPOTUBOPEUYMBHIM HEKOTOPOE
MHOXECTBO Joruueckux ¢opmyi. [Ipu aTom nmporpamma paccMatpruBaeTcs
Kak HaOOp JIOrM4ecKux (POopMyJsi, ONMHUCHIBAOIIUX MPEAMETHYIO 00J1acTh,
COBMECTHO C TEOpEeMOM, KOTOpas JOJKHA ObITh JoKazaHa. Jlormyeckoe
MporpaMMHUPOBAaHKE HU30aBJISET MPOrpaMMHUCTa OT HEOOXOIUMOCTU OIpe-
JEJICHUS TOYHOW MOCIEJ0BATEILHOCTH IIArOB BBIMIOJHEHUS BBIYUCICHUN
(asiroput™ma).

Crpykrypa Ilposor-nporpamMmbi

[Iporpammel Ha s3eike IIposior coctosT U3 AByX TUINOB ¢pas: (pak-
TOB U MPABMJI, TAK)KE HA3bIBAEMBIX MPEIJIOKECHUSIMU.

DaKThI — 3TO OTHOIICHUS WA CBOMCTBA, O KOTOPBIX U3BECTHO, YTO
OHHU MMEIOT 3HaueHue «ucTuHa». Hanpumep, npemnoxenue «buiin aro0uT
I[BEThD» yCTAHABJIMBACT OTHOIICHUE MEXIYy OObekTaMu buil U 1BETHI;
ATUM OTHOIIEHUEM SIBJsieTCS «I00uT». JlaHHblid (akT Ha si3bike [Iposor
3aMUIIETCS CICAYIONTUM 00pa3oMm:

Jr00UT(OUILI, IIBETHI).

IIpaBuia — 3TO CBsI3aHHBIE OTHOIIEHUS; OHU MO3BOJISIIOT IIponory
JIOTUYECKH BBIBOJMUTH OJHY MOpLUI0 MHPopmauuu u3 apyrou. IIpaBuio
MIPUHUMAET 3HAUYCHUE «MCTUHAY», €CJIM JI0Ka3aHOo, YTO 3aJaHHbIA Habop yc-
JIOBUU SABIACTCS UCTUHHBIM.

[Iponor Bcerma uIeT pelieHWe, HauyWHAs C MEepBOro ¢akTa W/WIH
npaBuja, ¥ IPOCMaTPHBAET BECh CIIMCOK (DAKTOB W/WJIH TIPAaBUJI O KOHIIA.

3asaHue BOMPOCOB O (pakTax B MporpaMMe Ha3bIBACTCS 3alPOCAMHU K
cucteme Ilponora. bonee oOmmM TepMUHOM JJIsl 3aIIpoca SBISIETCS HeJb
(goal). Ilposor mbITaeTcsi pa3peuminuTh 1ejib (OTBETUTh Ha BOIPOC), MPO-
cMaTpuBaeT Bce (haKThl, HAUMHAS C MEPBOTO 0 JOCTHXKECHHUS IOCJIEIHETO
13 HUX.
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3anpockl K CUCTEME MOTYT OBITh MPOCTHIMU U COCTaBHBIMU (COCTaB-
Has 11enb). CocTaBHas LeNb — 3TO 11€J1b, BKIIIOYAIOIIAs JABE UK 0oJiee Jyac-
TEW; KaXKJas 4aCTh COCTAaBHOM LIE€JIM HA3BIBAETCS MOLIENBIO.

CocTaBHas 11e7Ib MOXKET OBITh KOHBIOHKTHBHOM (ITOALIENs A H IOJI-
1enb B) unu au3broHKTUBHON (mojuenbs A unu noanens B). [loanenu ot-
JCIIIOTCS APYT OT Apyra 3HAKOM <«,» OJI1 KOHBIOHKIWU MU <«» IJISI JU3b-
1oHKIIMU. Mcnonb3yss KOMOMHAIMKY KOHBIOHKIUM U JIU3IBIOHKIIMM MOKHO
CTaBUTh CUCTEME BOIIPOCHI PA3IMYHOMN CIIOKHOCTH.

Msbr MoxkeM 3anaBath lIponory Takwe ke BOMPOCHI, KOTOPHIE MBI
Moryii Obl 331aTh BaM 00 3TUX OTHOIIEHUAX. OCHOBBIBAsICh HA U3BECTHBIX,
3aJlaHHBIX paHee (pakTax W MpaBUJIaX, Bl MOXKETE OTBETUTh Ha BOIPOCHI
00 3TUX OTHOIIEHUSAX, B TOYHOCTHU TaK K€ 3TO MOXeT caenath [Iposnor. Ha
€CTECTBEHHOM $I3bIKE€ MBI cripamnBaeMm: «bumn moodut usetsi?». 1o mpa-
BwiIaM [Iposora Mbl cripanmmBaeM:

Jr00UT(OUILI, IIBETHI).

[Tomyuus Takoii 3anpoc, [Iposor Mor ObI OTBETUTB:

yes (a)

notomy uto IIposior umeer akTt, mOATBEPKIAIONIUNA, YTO ITO TaK.
HemHOrOo n3MeHuB BOMpPOC, Mbl MOTJIM ObI CIPOCHUTH BaC Ha €CTECTBEHHOM
a3bike: «HUto moout bumn?y.

[To mpaBunam IIposiora Mel cripammvBaem:

moouTt(oui, Yro).

3aMeTuM, 4TO CUHTaKcuc [Iposora He U3MEHAETCSA, KOTJa BBl 3a1a€TE
BOIIPOC: 3TOT 3alIpOC OUYEHb MOXO0XK Ha (akT. Bripouem, BaXKHO OTMETUTH,
YTO BTOPOH 00BeKT «UTO» HaumHaeTcs ¢ 00JbIIoNH OYKBBI, TOTJA KaK Mep-
BBl O0BEKT «OWJII» — HET. DTO MPOUCXOJIUT MOTOMY, 4TO «HTO» — mepe-
MEHHas.

B Ilposior nepemMeHHbIe BCETIa HAUMHAIOTCSA C 3arJIaBHOM OYKBBI WJTH
CUMBOJIA TToAYepKuBaHus ().

[ToxyuuB 3ampoc o ToM, yTo buut aroour, [Iposior oTBeTHUT:

Yro=nuBeThI

1 Solutions

Takol OoTBET MmOJiyuyeH Tak Kak IIpoJiory u3BECTEH COOTBETCTBYIO-
Ui (axr.

Taxk xe B [Iponore cyiiecTByeT 0cOObIi TUI MEPEMEHHON — AaHOHUM-
Has epeMeHHas, o003HayaeMasi OJIHMM 3HaKoM nojauepkuBanud. C ee no-
MOIIBI0 MOXHO TOCTaBUTh, HAIIPUMEP TaKyIO I1eJib: «JIr000#, KTO JTHOOUT
IIBETHI 7.

JT00UT(_, TIBETHI).
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JIst HanMcaHusi KOMMEHTapueB K porpamme B [Iposior ucnonb3yer-
cs 3HaK «%» JUII CTPOYHOTO KOMMEHTapUs W KOMOWHAIIMS 3HAKOB
«/*mexcm kommenmapus*/» 1 610Ka

[Tporpamma Ha IIposor COCTOMT U3 HECKOJBKUX Pa3JCIOB U UMEET
CICAYIOITYI0 0000IIEHHYIO CTPYKTYPY:

DOMAINS /*omnpeneneHre TUMOB TAHHBIX */

PREDICATES /*onpenenenue npeaukaToB™/

CLAUSES /*onpenenenue GpakToB U nmpaBuI*/

GOAL /*ompeaeneHue menen™/.

Pa3nenn 1oMeHOB — B 3TOM paszjielie OOBSABIISIIOTCS JIFOObIE HECTaH-
JapTHBIC JOMEHBI, UCIOJIb3yEMbIE JIJIi apryMEHTOB BaIllUX MPEIUKATOB.
Homenst B [Iposnore — mogo0HO TUMaM JaHHBIX HA JAPYTUX sI3bIKaX MpPoO-
rpamMMupoBanus. basucHbeie cTtanmaapTHbie goMeHbl [Ipomora — char, byte,
short, ushort, word, integer, unsigned, long, ulong, dword, real, string u
symbol.

Pa3jies npequkaToB — OOBABIISIOTCS NMPEAUKATHI U JJOMEHBI (THIIBI)
apryMeHTOB mNpeaukaToB. Mnm apyrumu ciioBamu B pasgene predicates
MEPEUYUCIIAIOTCS BCE UCMOJIb3yEMbIE BAMH MPEeAUKAThI ((PaKkThl U MpaBuUia)
C OIIMCAHHUEM THUIIOB X apryMeHTOB. MMs mpenukarta T0KHO HAUMHATHCS
C cUMBOJIA (TIPEAMOYTUTEILHO HIDKHHN PETHCTP), COMPOBOKIAEMOTO TO-
CJIEIOBATEIbHOCTHIO CUMBOJIOB, ITU(p, 1 CUMBOJIOB MOTYEPKUBAHUS, JJIH-
HOM 10 250 cuMBoOJIOB. B mMeHax mpeaukara HENb3s MCIOJIB30BaTh IPO-
Oes1, 3HAK «MUHYC», 3B€3/I0YKHU, I HAKJIIOHHYIO BIIpaBo uepTy. OObsBIIe-
Hus [IpenrkaTa UMEIOT clienyromyo Gopmy:

PREDICATES

PredicateName (argument typel, argument_type2, )

Argument_type — sBISIOTCA WU CTaHAAPTHBIMH JTOMEHAMH WJIN JO-
MEHaMH, KOTOpbIE Bbl OOBSBWIN B paziene qoMeHOB. OObSIBICHUE JOMEHA
apryMeHTa U ONMCaHKWE THIIA apTyMEHTa 10 CYTH OJTHO M TO XKe.

Pa3nen mpeasnoxennii (clauses) — pasmemensl (GakTel U MpaBuIia,
Ha OCHOBE KOTOphIX Visual Prolog mbiTaeTcs yJI0BIETBOPUTH LIE€JIb MPO-
I'PaMMBl.

Paznen meseid — B 3TOM pazjene 3aaacTcs Ieib (3ampoc) Baiiei
IPOrpamMMBI.

[IpuBenem npumep MOACHAOIIAN COAEPKAHUE MEPEUUCICHHBIX pa3-
nenoB. B mporpamme caenaem cieayrouiee: Co31aguM JOMEH C UMEHEM
age 1eI0YMCICHHOTO TUIIA; OTUIIIEM TMPEIUKAT 803pacm U TPEIUKaT npo-
geccus, KaKIbIA U3 KOTOPBIX UMEET JIBa apryMEeHTa; B pasjelie Mmpesio-
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KeHuW HanuieM 4 gakTta; 3aaJ MM COCTaBHYIO II€JIb C TIOMOIIBIO KOTOPOM
MOYKHO y3HaTh (DaMUJIMM KOHAUTEPOB M CKOJIBKO MM JIET.

domains % 00BABUIN ITOJIL30BATEILCKUNA JOMEH
age = integer % c umeHeM age

predicates

BO3pacT(symbol, age) % OOBSIBUIN IIPCIUKATHI
npodeccus(symbol, symbol) % Bo3pacT u npodeccust

clauses

BO3pacT(MBaHOB, 25).

BO3pacT(neTpos, 40).

npodeccus(MBaHOB, KOHIUTED).
npodeccusi(rneTpoB, CTPOUTEND).

goal

% Y3HaeM (pamMmIMu KOHIUTEPOB B CKOJIBKO UM JIET
npodeccusi(Kro, konaurep),

Bo3pacT(KTo, Ckoabko JeT).

Ha cocraBnennsiii Takum oOpaszom 3ampoc [Iposior oTBeTUT OyK-
BAJILHO CJIEAYIOLIEE:

Kro=uBanoB, CKOJbKO J€T=25

1 Solution

IHopsinok BbINOJTHEHHSI PA0OTHI

1. U3yunth wuHTEpdEic cpeapl BuslyaidbHOW pa3padotku Visual
Prolog.

2. Harmcath 1 3amyCTUTB IpOrpamMMy:

goal

write («IIpuset ctymenram UT»), nl.

3. HammucaTe m 3ammycTuTh mporpaMmmy Ipo cropT. B okHe HyXHO Ha-
1evaTarhb CICAYIOIIUN TEKCT:

Predicates

urpaet (Symbol,symbol)

Clauses

urpaet («Bacsi»,pyTooi).

urpaet («Ilets»,pyroOomn).

urpaet («Marmay,6ackeToo).

urpaet («Bansi»,naprc).
Goal
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urpaet(Kro,pyrodo).

B nmanHOM mpriMepe MBI HallMcald HECKOIBKO (PAKTOB O TOM, KAKUMH
BUJIaMH CIIOpPTa YBJEKAIOTCA IKOJIBHUKH. M XoTmM, 4TOOBI mporpamma
MoKa3aja, KTo urpaet B yTooI.

Ecnu Ha skpane nosiBuTcs Haanuch nondeterministic clause, kak Ha
puc. 7, TO 3TO 3HAYMT, YTO B IIpOrpamMMe IIPOH30IIIa OIITHOKA.

Test Goal, pos: 43, 590 Nondeterministic clause: Hr

Puc. 7. Coobuienue 00 ommbke

DTO COOOIIEHNE TOBOPUT O TOM UTO MPEIUKAT uepaem SBISETCS He-
JETEPMUHUPOBAHHBIM, T. €. MOXET MOPOXKAATh 00Jee OJTHOro peuieHus. B
HameM ciaydae B ¢yTtoon urparor Bacs u Ilers. [erepmMunupoBaHHbIC
MPEANKATHI TOPOKIAIOT TOJIHKO OJHO PEIICHUE.

YcerpaHuTh Takyro OmUOKY MOXKHO JIBYMs CITIOCOOaM:

1) HarncaTh B pasjesie MpeAnKaToB 3ape3epBUPOBAHHOE CIIOBO NON-
determ  mepexn ~ ommcaHueM ~— IpeaMkara  Hampumep — «honde-
term urpaer (symbol,symbol)», aTo ykassiBaet Visual Prolog, uro npeau-
KaT UrpacT HeJACTCPMUHUPOBAHHBIH;

2) B HacTpOMKax KOMITHIATOpA (puc. 4) yCTAHOBUTH TMEPEKITFOYATEIH
Nondeterm. DT1o HyxHO I TOro, 4roobl kommwmisTop Visual Prolog
OpUHUMAJ MO YMOJIYAHUIO, YTO BCE OINpPEJEICHHBIE MOJIb30BaTEIEM Mpe-
IUKAThl — HEJCTEPMUHUPOBAHHBIC TIPH ATOM 3ape3epPBUPOBAHHOE CJIIOBO
nondeterm mMo’xHO HE MHUCATh.

4. CoctaButh mporpammy «TenedOHHBIN CIPaBOYHUK», B KOTOPOM
OyIlyT colep:KaTbCAd JAaHHbIE O BIaJeiblie ((pamMunusa Wik UMsi) U HOMEP
Tenedona (eciau OH €CTh).

CocTaBUTh MPOCTHIE 3AIPOCHI, C TOMOIIbIO KOTOPBIX BBISICHUTD:

— HowMep TenedoHa 1o pamMuinu (MMEHH);

— BIIAJIEJbIIa UMEIOIIETO ONPEIeSICHHBI HOMEp TenedoHa.

CocTaBUTh COCTaBHBIC 3aIIPOCHI, C TOMOIIbIO KOTOPBIX BBISICHUM:

— (amMunum TeX, KTo UMeeT TesieoH U uX HOMED;

— (amMunum TeX, y KOro Homepa oJIMHaKOBbIe HOMepa Tele(OHOB;

— (amunum Tex, y Koro HeT TenedoHa;

— (pamunum T€X, KTO UMEET JIBa HOMepa TesnedoHa.
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B nporpamme ykasate pasnensl: predicates, clauses, goal. Ilenu (3a-
IIPOCHI) 337aBaTh MOOYEPEIHO B passene goal.

5.

CocraButh nporpamMmmy «Oprasnuszanusi TypHUpa 10 TEHHUCY», KO-

TOpasi COJAEPKUT CBeJeHUs 00 MMEHaX W Bo3pacte urpokoB. Kaxaas mapa
UTPOKOB OJHOTO BO3pAacTa JIOJKHA MTPOBECTH MEXIY COOOl JIBE UTpHI. 3a-
Jaya mporpaMMbl — COCTABUTh CIIUCOK UTP TYpPHUPA, UCHOJIb3YS JJISI STOTO
COCTaBHBIE 3aIPOCHI.

~NOo Ok WD

KoHTpoJbHbIE BOPOCHI

. I3 KakuX OCHOBHBIX Pa3/IeJIOB COCTOUT MPOJIOT-TIporpamMmma’?

. B ueM paznuna mexay gakramu u npaBuiamMu’?

. UTo Takoe cocTaBHas LEb U KaK OHA MUIIETCS?

. Kakoe nums moxet umets nepemenHas B [Iponor-nporpamme?
. Uto Takoe «pakt» B [Ipomor-nporpamme?

. Uto Takoe «mpaBuno» B [Iponor-nporpamme?

. I3 kakux yacten cocTtouT npasuio B [Iponor-nmporpamme?

8.

CKOJIbKO TIEpEMEHHBIX MOKHO HCI0Ib30BaTh B pazaene GOAL

IIPHU TECTUPOBAHUH MPOrpamMmbl yTuauTon Test-Goal?

9.

MOXHO 1 HCIOJIb30BaTh PYCCKHC 6YKBBI IIpHU HAllUCAHUHU MMCHHU

MePEMEHHOM?



30

IpakTuueckoe 3ansatue Ne 3. ApupmernyecKkue BbIYMCICHUSA
u cpaBHeHus B IIpoJiore

[lenbs pabOTHl — U3YUYUTHh BO3MOKHOCTH BCTPOEHHBIX MPEAUKATOB U
GYHKIUMA 1715 BBITIOJIHEHUS] BHIYUCIICHUHN, CPAaBHEHUM U Olepaiuii BBOJa-
BBIBOJIA

Pe3ynbTaToM mpakTU4ecKO paboThl sBIsSETCA oTueT. OTUeT JOJKEH
COJZIEpKAaTh JIMCTUHI NMPOTPaMMbl C KOMMEHTAPUSAMU, PE3YJIbTAThl, BbIIA-
BAEMBIE IMPOTPAMMOM HA KAXKJIBIM U3 3alPOCOB.

J{1s BBIMOJIHEHUS TPaKTUUECKOM padoThl Ne 3 CTYJIeHT JOJDKEH H3Yy-
YUTh IIPUBEIACHHBIN HUKE TEOPETUUECKUN MAaTEPUAIL

DYHKUUHU U MPEeTUKATHI

BosmoxkHoctu BhiuncieHnuid B Visual Prolog ananorudasl cooTBeT-
CTBYIOIIIMM BO3MO>HOCTSIM TaKHX SI3BIKOB ITporpaMMmupoBanus, kak C, Ba-
sic, Pascal.

Visual Prolog umeer mosHbIii HAOOp BCTPOCHHBIX MAaTEMATHYECKUX
GyHKIMNA ¥ MPEIUKATOB, KOTOPHIE UCIOJIB3YIOT 1IEJIbIe U BEIIECTBEHHBIC
3HaueHus. MIx cnucok mpuseneH B Tab. 1.

Tabnuua 1. Apupmernueckue GyHKIIUU U TPETUKATHI

X'mod Y Bo3sBpaiaer ocratok ot genenust X Ha Y.

XdivyY Bo3sBpaiaer yactHoe ot genenus X Ha Y.

abs(X) Monyns X.

tC;r? ((>><()) ,SinEX), Kocwunyc, cunyc, TanreHc X cOOTBETCTBEHHO (X B pajriaHax).
arctan(X) Apkranrenc X.

exp(X) Bo3Boaur e B cTeneHp X

In(X), log(X) HatypanbHeblil u gecatuaHbii torapudmsbl X.

sqrt(X) KBanpatHsIit kopeHb X.

random(X) [TpucBauBaet X ciyyaitnoe yucio (0 <= X < 1).

random(X, Y) [MpucBauBaet Y ciyyaiinoe 1enoe yucio (0 <=Y < X).

Nuannmanusupyer reeparop ciydanHbsix yucen. [Ipu nmocrtosn-
randominit(SEED) | nom SEED mnpenukar random() OyaeT BbIAaBaTh OJHO M TO KE
3HayeHHe (MCHOIb3yeTCs AJIsl CTATUCTUYECKOTO TECTUPOBAHMS).

round(X) OxpyrisieT X.

trunc(X) Ycekaet (orOpaceiBaeT qpoOHYIO YacTh) X.

SIBHOE mpeoOpa3zoBaHUe YHCIOBBIX JJoMeHOB (domain — umst Bo3-

val(domain, x) BpAILAEMOTO IOMEHA).
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J171s1 BO3BEIEHU YKCIIa B MPOU3BOJIBHYIO CTETIEHh X MOKHO MCIOJIb-
30BaTh KOMOMHaIMIO QyHKIMH exp u In. Hampumep,

1283=exp(8,3*In(12)) WIIH xY  =exp(Y*In(x))

Tpuronomerpuueckue (yHkIuu TpeOyroT, 4ToObl X ObUT BEIUYU-
HOW, MPEJICTABIISIONIEN YTOJI B pauaHax.

B apudmernueckux BbipaxkeHusix B Visual Prolog ucnonb3yrorcs:
OuHapHbIe onepatopsl (+, -, *, /), yHapHbIe onepaTopsl (-, +); CKOOKH.

[Ipuopuretsl onepanuii B MOpsiAKE BO3pacTaHus: OUHAPHBIC OTepa-
TOpHI (-, +), OuHapHbIe oneparopsl (/, *, mod, div), yHapHbIe onepaTOpPsI
(-, +), cKOOKH.

CpaBHeHue

B Visual Prolog ncronbe3yrores ciienyroniye orneparopbl CpaBHEHUS:
<, <=, =, >= > <> pynu ><.

CpaBHUBaTh MOXHO KAaK YUCJIOBBIE, TAK U CUMBOJIbHBIE BBIPAKCHUS.

[Ipu cpaBHeHMU cUMBOJIOB [Iposior UCNONIB3yeT 3HAUYCHUE KOJOB
ASCII pns xaxxgoro cumBosia. Hanpumep, cpaBHenue ‘a’ < ‘b’ mpeobpa-
3yeTcs B apupMeTrudeckoe BripakeHue 97<98.

Korga cpaBHMBAIOTCS CTPOKU WM UACHTU(DUKATOPHI, pe3yJIbTaT 3a-
BHUCUT OT CPABHEHHUSI CUMBOJIOB Ha COOTBETCTBYIOIIMX MO3ULIUSIX. Pe3yiib-
TaT paBEH TOMY, KOTOPBIM MOJYy4HIICs Obl IPU CPABHEHUU MEPBBIX CUMBO-
JIOB B TOM CJIy4dae, €Clii 3TH JBa CUMBOJIa HE paBHbL. ECiM )K€ OHU paBHBI,
To [Iposor cpaBHMBaeT ClIeayrOUIyO Mapy CUMBOJIOB W BO3BpallaeT pe-
3yJbTaT TOT/A, KOT/Ia OHM HE paBHBL. B MPOTMBHOM cilydyae MpoBepsieTcs
cieayomas napa u 1. 1. Eciii KOHel[ IOCTUTHYT, U Mapa pa3JIMdHbIX CUM-
BOJIOB HE HailieHa, 00j1ee KOPOTKask CTPOKA CYUTAETCS MEHbIIICH.

CpaBHeHHe «antony» > «antonia» OIIEHMBAETCS KaK MUCTHUHHOE, T. K.
nepBasi nnapa pazJIM4HbIX CUMBOJIOB Y U 1 UMEIOT 3HaueHus 79 u 69 B komax
ASCII. Ananorunyno, cpaBHEHHUE «aay > «a» -UCTUHHO.

Nnentnduxatopsl HE MOTYT CPaBHUBATHCA HETMOCPEACTBEHHO H3-3a
cuntakcuca. Hanpumep, nipu cpaBHeHuu Pl=peter, P2=sasha unenrudu-
KaTop peter He MOKET HEMOCPEJCTBEHHO CPABHUBATHCS C UACHTU(UKATO-
pom sasha. OHM [OTKHBI OBITH CBSI3aHBI C IEPEMEHHBIMU, KOTOPBIE CpaB-
HUBAIOTCS WJIM 3alMCaHbl Kak CTpoku: P1>P2.
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I'eneparop ciyyailHbIX YK cCeJl

st rerepanuu ciaydaHbix urcen B Visual Prolog nmpemycmoTpensl
7Ba CTaHIAPTHBIX MpeankaTa. OauH BO3BpAIlaeT CIy4YailHOE BEIICCTBEH-
Hoe yunciio B quana3one oT 0 mo 1, npyroii Bo3Bpalaer ciydaiHOE YHCIIO0
B nuama3oHe oT 0 10 JaHHOTO YHCIIa.

[Mpenukar random/1 Bo3Bpamiaer CiiydaiiHOE BEHICCTBEHHOE YHCIIO
RandomReal, ynosnerBopstoiiee yciaoBuio: 0<= RandomReal<l. ®opmat
npenukata: random (RandomReal).

[Mpemukar random/2 wumeer nBa aprymeHra, ero ¢Gopmar: ran-
dom(MaxValaue, Randomint). 3toTr npeaukar CTaBHUT B COOTBETCTBHUE
Randomint CIy4YalHOE  YMCJIO, YJOBJIECTBOPSIONIEE  YCIOBHIO:
O0<=RandomlInt<MaxValaue. [Ipeaukat random/2 pabotaer ObicTpee, yeM
random/1, 1. k. UMeeT LETOYNCICHHYIO apU(PMETHKY.

[Mpenukar randominit/l wummeer dopmar: randominit(Seed). Ilo
YMOJTYaHUIO CIy9aifHOE€ HAaYaJIbHOE 3HAYCHUE TEHEPHUPYETCS KaK (DYHKITHSI
CHUCTEMHOT'0 BpEMEHH, a apryMeHT Seed ycTaHABIMBACeT HaYaJIbHOE 3HAYE-
Hue. OcHOoBHOe Ha3HaueHwe randominit — mpemxoCcTaBUTh MOBTOPSICMYIO
MOCJICIOBATEIPHOCTD TICEBOCTYYaHBIX YUCEIT I CTATHCTHYECKOTO TEC-
TUPOBAHMSL.

[{enouncieHHas ¥ BEIIeCTBECHHas Bepcuu random MCIOJIB3YIOT OH-
HAKOBOE HavaJIbHOE 3HAYCHUE M 0a30BBIN TEHEPATOP YHUCEI.

IIpeankaThbl BBOJAA-BbIBOAA

Bb1600 na skpan. Jlng BeIBOAA Ha SKpaH HCIOJIB3YETCS IPEIUKAT
write(). Ero cunTakcuc:

1) write(cnucox nepemennvix 01 6vi6o0a [ynpasnsarowue cumeo-
qwt]). TlepeMeHHBIE pa3aEISIOTCS 3aIAThIMU;

2) write(«cmpoxa 0Ons  ewieoda  [ynpasnsiiouiue  CUMBOJIbL] »).
Ynpasstrorue cumBoutbl — \t, \r, \n u T. 1.,
rae \t — TaOymsanms;

\r — BO3BpaT KapeTKy;

\N — HaYajI0 HOBOM CTPOKH.

Jliist Toro uToObl HAYaTh BHIBOJ B HOBYIO CTPOKY HCIOJIB3YETCS IIpe-
mukat nl — new line.

[Tpumep:
PREDICATES
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s(string)
CLAUSES
s(«3HaueHue»).
GOAL
s(W),
write(«\tIIporpamma npumep\nBropas crpoka\ny),
write(«OTBeT =«¢,»\t», W), nl,
write(«Konel nporpammsi»),nl,nl.

[Tocne 3amycka mporpaMma BbIJAET CIEAYIOIIUN Pe3ybTar:
ITIporpamma npumep

Bropas ctpoka

OtBer = 3HayeHwHe

Konen nporpamMmmel

W=3naueHnue
1 Solution

[Tocrmeguue aBe CTPOKHU IMporpamma, a TouHee yruimra Test Goal,
BBIZIA€T aBTOMATUYECKHU.

B600 ¢ knasuamypol. ]I BBOJA MaHHBIX C KJIaBUATYPhI HCIIOIB3Y-
I0TCS IIPCANKATHI:

readint(nmepemennas) — BBoj oxHoM nepemerHoi Tuna INTEGER;

readreal(mepemenHas) — BBOJ ofHOM nepeMeHHOoM THTa REAL;

readchar(nmepemennas) — BBoj oaHoi nepemernoi tTuna CHAR.

Bo Bcex ciydasix, KpoMe IOCJIEIHEr0, BBOJ HEOOXOAUMO 3aKaHUH-
BaTh HaxkaTueM kiaBumu ENTER.

IHopsinok BbINOJIHEHNSI PAa0OTHI

1. CoctaBuTh OMpOrpaMMy BBIYUCICHUS apU(PMETHUYECKOTO BbIpaXKe-
HUA. [{71 kakaoro 3agaHus HaMcaTh 3 BapuaHTa MPOrpaMM:

— C 3aJJaHUEM MIEPEMEHHBIX B TEJIC TPOTPAMMBI;

— C BBEJICHUEM JAHHBIX C KJIaBUATYPBI;

— C 3aJIaHUEM 3HAUYCHUW MEPEMEHHBIX C MOMOIIBIO T'e€HEpaTopa Ciy-
YJaWHBIX YUCE]I
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KoHTpoJibHBbIE BONIPOCHI

1. Kakue BeIpakeHUs MOKHO cpaBHUBaTh B [Iposore?
2. Kakue BCTpOoeHHbIE MPEANKATHI UCIIOIB3YIOTCA JJIsl BBOJA U BBIBO-

3. KakoBo ocHOBHOE Ha3HaueHHE npeankara randominit?

4. Kak mpoUCXOJIUT CPABHEHHUE CTPOKOBBIX IEPEMEHHBIX ?

5. Uem otnuyarotcst OMHApHBIE OTIEPATOPHI OT YHAPHBIX ?

6. B yem cocTrouT OoTiIMUME BCTpPOSHHBIX mNpenukaroB random/l u
random/2?
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IIpakTueckoe 3ansiTue Ne 4. YnpaBjieHHe NOUCKOM pelleHuil

[ens pa®OThl — U3Y4YUTh BCTPOCHHBIM MEXaHW3M MOKCKA C BO3Bpa-
TOM M UHCTPYMEHTAJIBHBIE CPEJICTBA YIIPABICHUS IOUCKOM PEIICHUI

Pe3ynbTaToM mpakTU4ecKO paboThl sBIsIETCA oT4eT. OTUeT JOJKEH
COAEPKAaTh JUCTUHI IPOTpPaMMbl C KOMMEHTAPUIMH, PE3YJbTAaThl, BbIIA-
BAEMBbIE ITPOrPAMMOM HA KAXKIBIM U3 3aIPOCOB.

J{1s BBIMOJIHEHUS TTPaKTHUECKOM padoThl Ne 4 CTyJIeHT JOJDKEH H3Yy-
YUTh NPUBEIAECHHBIN HUKE TEOPETUUECKUN MATEPHUAIL.

Hcnoab3oBanue npeaukara fail

Visual Prolog HaunmHaeT mouck ¢ BO3BpaToM, KOTJa BbI30B 3aBepllia-
€TCA HeyJlauHo. B omnpeneneHHbIX CUTyalusix ObIBaeT HEOOXOIUMO WHH-
AAJIU3UPOBATH BBIMOJIHEHUE TTOMCKA C BO3BPATOM, YTOOBI HAWTU ApPYTrUe
pemenusi. Visual Prolog moanepxuBaer cnenuanbHbIi npenukat fail, BbI-
3BIBAIOIIMI HEYCIEHTHOE 3aBEPIICHUE, U, CICA0BATEIbHO, HHUITUATIU3UPY-
eT Bo3Bpar. JlelictBue mpeaukara fail paBHOCHIBHO 3 (deKkTy OT cpaBHE-
HUA 2=3 WU APYrol HEBO3MOXKHOM TOIICIIH.

fail He MoxeT ObITH coryiacoBaH (OH BCErJla HEYCICIICH), MO3TOMY
Visual Prolog BbIHYXJ€H MOBTOPSATH MOUCK C BO3BparoM. [Ipu moucke c
BO3BPAaTOM OH BO3BpAIlA€TCA K MOCIEIHEMY OOpalIeHUI0, KOTOPOE MOXKET
POU3BECTU MHOXKECTBEHHBIE pellieHUs. Takoe oOpalieHne Ha3bIBalOT He-
JEeTEpMUHUPOBAHHBIM. HelleTepMuHUpOBaHHOE OOpaIieHre sBISETCS Mpo-
THUBOTIOJIO)KHOCTBIO JAETEPMUHUPOBAHHOMY OOpAIlIEHUIO0, KOTOPOE MOKET
IPOU3BOJAUTH TOJILKO OJTHO PEIICHUE.

IIpepbiBaHHe MOMCKA C BO3BPATOM: OTCEUEHHUE

Visual Prolog mpegycmarprBaer BO3MOKHOCTh OTCEUCHUS, KOTOpas
UCIIOJIB3YETCS VISl TIPEPhIBAaHUS MOMCKA C BO3BPATOM; OTCEUEHHE 0003Ha-
4aeTcsl BOCKJIMIATENIbHBIM 3HaKoM (!). JleficTByeT oTcedeHrne mpocTo: 4e-
pE3 HEro HEBO3MOXKHO COBEPIIUTH OTKAT (TTOUCK C BO3BPATOM).

CyIecTBYIOT IBa OCHOBHBIX ClTy4asi IPUMEHEHHS OTCECUCHUS:

— Ecnu BBI 3apaHee 3HaeTe, 4To ONpeIeICHHbIC TTOCHUTKA HUKOT/Ia HE
OPUBEAYT K OCMBICICHHBIM PEIICHUAM (TIOMCK PEIICHUWA B ATOM Clydae
OyJleT JUIIHEH TPAaTO BPEMEHM), — IPUMEHUTE OTCEUYCHUE U Iporpamma
CTaHeT OBICTpee M SKOHOMUYHEE. Takol mpueM Ha3bIBAIOT 3€JEHBIM OTCE-
YEHUEM.
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— Ecnu oTceuenust TpedyeT cama JOTrMKa MporpamMMsbl JJisl UCKITIOYE-
HUSI U3 PACCMOTPEHUS AJIbTEPHATUBHBIX IMOJLENEH. ITO — KPACHOE OTCe-
YEHHE.

NUcnoabp30BaHue 0TCCYCHU M

[IpegoTBpallieHre MOKMCKA ¢ BO3BPATOM K IPCABIAYIICH MOALIECIN B
IpaBHIIC:

rl:-a, b,

I, C.

Takas 3amuce sBiIsIETCs crmoco6om coodmuthk Visual Prolog o towm,
YTO BaC yJIOBJICTBOPHT IIEPBOC PEIICHUE, HAMICHHOS UM JIJIS TIOJILIEIICH a U
b. Mest BO3BMOXXHOCTh HAaliTH MHOKECTBEHHBIC PELICHUS P 00paIlicHUH
K ¢ IIyTeM IOKCKa C BO3BpaToM, [Ipojor mpu 3ToM He MOXKET MPOU3BECTH
oTKaT (IIOMCK C BO3BPATOM) Ye€pe3 OTCEUCHHME M HAWTH aJIbTEPHATHBHOC
peurenne s oOpamieHuii a u b. OH Takke HE MOXKET BO3BPATHUTHCS K
APYroMy MHpeII0KEHUI0, OnpeaestomeMy npeaukar rl.

IIpenoTBpaiienne MOMCKAa ¢ BO3BPATOM K CJIeAYIOIIEeMY NMPeaI0KeHUI0

OtceueHnne MOXKET OBITH HCIIOJB30BaHO, KaK cHocod cooOIUThL
Visual Prolog, uto oH BbIOpan BepHOE MPEIJIOKEHHUE JISI ONPEICTICHHOTO
npeaukara. Hampumep, paccMoTpuM clieyromuid pparMeHT:

r(1):-

L

a, b, c.
r(2):-
I

d.
r(3):-
!

C.

r(_):- write(«This is a catchall clause.»).

Hcnonb30oBaHue OTCEUEHUs JeiaeT NpeaukaT I JAeTepMUHHPOBAH-
HeIM. B nanHoMm ciydae, Visual Prolog BeimonHsieT oOparieHue K r ¢ eJIuH-
CTBEHHBIM 1I€NIbIM aprymeHToM. [IpenmnonoxuM, 4To MpPOU3BEICHO 00pa-
menue r(l). Visual Prolog mpocmarpuBaeT nporpaMmy B TOMCKax COOTBET-
CTBHS JJIs1 OOpaIlleHus; OH HaXOJUT €ro C MEPBLIM MPeI0KEHUEM, OIpe-
nensitoruM . ITockoabky uMmeeTcs 0ojiee 4eM OJTHO BO3MOKHOE PEIICHUE
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i gaHHoro oOpamenus, Visual Prolog mpocraBisieT TOUKy BO3BpaTa
oko0Jio »TOoro mpemnoxenus. Tenepp Visual Prolog naumnaer ob6paboTky
TeJa MpaBuia, MPOXOIUT Yepe3 OTCEUEHHWE M HCKII0YAeT BO3MOXKHOCTH
BO3BPAIIICHHS K JIPYrOMY MPEJIOKESHHUIO I. DTO OTMEHSIET TOYKH MTOUCKA C
BO3BpPATOM, MOBHITIAs 3PPEKTUBHOCTD BBITTOJHEHHS MPOTPAMMBI, a TaK)Ke
rapaHTUPyeT, YTO OTJIABJIMBAIOIIEE OMIMOKHM MPEII0KeHHE OyaeT BBIMOI-
HEHO JIMIITh B TOM ClTydae, €CJIM HU OJTHO M3 YCJIOBHI HE OYJIET COOTBETCT-
BOBaTh OOPAIICHUIO K I,

OOparuTe BHUMaHUE, 9YTO KOHCTPYKIIUS TAKOTO THUIIA BEChMa MOX0Ka
HAa KOHCTPYKIIMIO CAaS€ B JPYTHUX S3bIKaX MPOTPAMMHPOBAHUS;, YCIOBHE
MIPOBEPKHU 3aITUCHIBACTCS B 3ar'0JIOBKE TTPaBUJIL.

OpHako ciemyer, Mo BO3MOYKHOCTH, IIOMEIIATh MPOBEPOYHOE YCIIO-
BHE MMEHHO B 3aroJIOBOK IMpaBUjIa — ATO MOBKIMACT 3G(HEKTUBHOCTH MPO-
I'PaMMBbI U YIIPOIIIAET €€ YTEHHE.

Iopsanok BHINOJHEHUS PA0OTHI

1. Kakue oTBeTHI AaCT MporpaMmma, cojeprxaiias ciaeayromue GpakTol
Y TIpaBuia;

p(D).

p(2):—1L

p(3).

Hemu: p(X); p(X), p(¥Y); p(X), 1, p(¥).

JlaTh TTOSICHEHUSI.

2. CocTaBUTh MPOTPAMMY PEIICHHS JBYXCTyNeHYaTON (PyHKIIUU, UC-
noyib3ysa ouHapHoe otHoreHue f(X,Y), 0e3 mpuMeHeHus OTCEYEHUM; Mpu-
MEHMB 3€JICHbIE OTCEUCHHUS B IBYX MEPBBIX MpaBUiIaX; UCIOJb3ys KpacHbIE
OTCEYEHHUSI.

[IpaBuino 1: eciin X<3, To Y=0.

[IpaBuno 2: eciiu X>3 u X<6, To Y=2.

[TpaBuno 3: ecnmu X>=6, To Y=4,

3. CocTaBuUTh MPOTPaMMy OMpEACICHUS HAMMEHbIIEro (HanboJblie-
ro) u3 AByx uucen (X,Y) 06e3 NpUMEHEHHUS] OTCEUYCHUN M ¢ MPUMEHEHUEM
3€JICHBIX U KPACHBIX OTCECYECHUH.

4. BBIMOJHUTH 3aJjaHUsI COTJIACHO BapyWaHTaM, UCTIOJIb3Ys MPEAUKATHI
fail, cut (1).
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BapuanTsl 3agaHuil

1. CocTaBUTh BCE BO3MOKHBIE BAPUAHTHI BHITIIIATHI 3aJAaHHONW CYMMBI
JIeHeT JeHeKHBIMH 3HaKamMu HoMuHaoM 1, 2, 5, 10, 50 u 100 py6seii.

2. CocTaBUTh BCE BO3MOKHBIE BApUAHTHI KOJIa /ISl KOJOBOTO 3aMKa C
4-ms kHOTKA (tudpamu u/unu OykBamu). JnmrvHa koga — 2 3HaKa.

3. CocTaBUTh BCE BO3MOXKHBIC BAPUAHTHI BIFOOJICHHBIX TIap B KOMIIa-
HUU U3 3 MaJbYUKOB U 5 IEBOYEK.

4, Hamucath mporpaMmy, KOTOpasi BEIBOJAUT Ha dKpaH BCE TBOUYHBIC
yucia ot 0 go 15.

5. CocTaBuTh pacnucaHue BCEX UTP (IOMa U B TOCTSX) JJISI TPYIIIIbI
u3 4-x GyTOOTBHBIX KOMAHI,.

6. Haiitu Bce Tpex3HauHbIe YuCia, cyMMa [udp KOToporo paBHa 14,

/. HaiiTu Bce nByX3Ha4yHBIC 4YWCIia, TPOU3BEICHHUE HHUPP KOTOPOTO
paBHO 18.

8. ITogoOpath Bce Bo3MokHbIE uncna oT 0 70 9 mpu KOTOpHIX BBIpa-
KEHUE

(A+B)C=A(B-C) BepHo.

9. Haiitu Bce Tpex3HayHble 4yHCIa, CyMMa IU(P KOTOPOro paBHA
MIPOM3BEICHHUIO ITHUX K€ IHUP.

10. ITomo6paTe Bce Bo3MOXkHbIE yucia oT 0 70 9 npu KOTOPHIX BBI-
paxenune (A+B)C=A(B+C)

KoHTpoJibHBIE BONIPOCHI

1. 3eneHoe u KpacHOE OTCEUCHUS, UX OTIHYHE.
2. IMpunammmn padote! npeaukaros fail u cut (1).
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IpakTuueckoe 3ansitue Ne 5. Jlekaapanuu u npasuJia IlpoJsiora

[ens pabOTHl — MOCTPOEHUE MPOTPAMMbl C UCIIOIH30BAHUEM CTaH-
napTHbIX 1oMeHOB. [loslydyeHrne HaBHIKOB (POPMUPOBAHUS TTPABUII IJIs TIPO-
rpaMm Ha sA3bIke [Iposor u cocraBiieHus 3aIpOCOB ISl BBIABICHHUS KOHEY-
HOU LIEJIH.

Pe3ynbTatoM mpakTUuuecko padboThl aBisieTcss oTyeT. OTUeT A0IKEH
COAEPXKaTh JUCTHUHI MPOrpaMMbl C KOMMEHTapUsIMHU, PE3YyJIbTaThl, BbIJIa-
BAEMBIE IPOTPAMMOM HA KAXKJIbIM U3 3aPOCOB.

J{71s BBIMOJIHEHUS TPAKTUUECKOM padoThl Ne 5 CTyJIeHT JHOJDKEH H3Yy-
YUTh NPUBEJACHHBIN HUKE TEOPETUUECKUN MAaTEPHUAIL.

OcHoBHbIE cTaHAAPTHBIE J0MeHbI IIpoJsiora

B Visual Prolog ecthb HECKOIBKO BCTPOEHHBIX CTAaHAAPTHBHIX JIOME-
HOB. MIX MOYKHO HMCHOJIb30BaTh MPHU JACKIapalliyd THIIOB apTyMEHTOB IIpe-
IuKaToB 0e3 omucaHus B pasnesie domains. OCHOBHBIE CTaHJIAPTHBIE JO-
MEHBI IPUBEAECHBI B Ta0I. 1.

Ta6nuna 1. OcHOBHBIEC CTaHAAPTHBIE JOMEHBI

Jlomen Onucanue u peanu3aius

short Koportkoe, 3HaKOBOE, KOJIMYECTBEHHOE. Bce 1aTGOPMbI
16 6ur (—32768-32767)

ushort KopoTkoe, 6e33HakoBoe, KoaruecTBeHHOE. Bee mmardopmer 16 out (0—
65535)

long JInuHHOE, 3HaKOBOE, KOJIMYECTBEHHOE. Bce 1aTOpMbI
32 out (—2 147 483 648-2 147 483 647)

ulong JlnuaHoe,  Oe33HaKoBOe,  KoiuuecTBeHHoe. Bce  mmardopmbl
32 out (04 294 967 295)

integer 3HaKOBOE, KOJMYECTBEHHOE, UMEET MIaTPOPMO-3aBUCUMBINA pazMep.

[Tnardopmbr 16 our (-32768-32767) u 32 our
(—2 147 483 648-2 147 483 647)

unsigned | be3snakoBoe, KOJIHMYECTBEHHOE, UMEET IIAT(OPMO-3aBUCHUMBIN pa3Mep.
[Iarpopmsr 16 6ur (065 535) u 32 Gut (0—4 294 967 295)

byte Bce mardopmer 8 out (0-55)
word Bce miardopmer 16 out (0-65535)
dword Bce matdopmer 32 6ut (04 294 967 295)

CUHTAaKCHUYECKM 3HAYCHWE, MPUHAIJICKAIIECE OJHOMY M3 IIEJIOYHC-
JIEHHBIX JIOMEHOB, 3alHMCBhIBACTCS KaK MOCJIEIOBATEILHOCTh ITU(]p, KOTO-
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poii B ciIydae 3HAKOBOTO JIOMEHA MOXKET IPEANISCTBOBATh HE OT/ICICHHBIN
OT Hee TPoOeIoM 3HaK MUHYC. FIMEIOTCS TakKe ¥ BOCBMEPUYHBIC H IIIECT-
HAAIATepPUIHBIC CHHTAKCHUCHI JJIsl OCHOBHBIX JJOMECHOB.

Howmensl byte, word u dword Hambosiee ynoOHsI mipu paboTe ¢ Mma-
IIMHHBIMA YUCJIaMU. B  OCHOBHOM HCHOJB3YIOTCS THIBI INteger wu
unsigned, a taxxe short u long.

JIpyrue 4acTo HCIojab3yeMble 0a30BbIe JOMECHBI ITOKa3aHbI B TA0JI. 2.

Tabnuna 2. OCHOBHBIE CTaHJAPTHBIE TOMEHbI

Jlomen

Onucanue u peanu3anus

char

CuMBOJI, peaau3yeMblii Kak 0e33HaKkoBbIi byte. CHHTaKCHYECKH 3TO CHUM-
BOJI, 3aKJIFOYCHHBINA MEXKTy IByMsI OJITMHOYHBIMU KaBBIYKaMH: '@’

real

Yucno ¢ maBaroieit 3anstoi, peatuzyeMon Kak 8 0aliT B COOTBETCTBUH C
cornamenusiMu [EEE; skBuBanienten tumy double B C. CuHTakcU4ecKku
yucia ¢ HeoOs3aTeNbHbIM 3HAKOM (+ WM —), 32 KOTOPBIM CIEQYyeT He-
ckouibko 1pp DDDDDDD, 3atem HeoOs3aTenbHas AecATHYHAS TOYKa (.)
u emie nudpsr DDDDDDD, 3a koTopbIMU HJIET HeOoOs3aTeabHaAs JKCIIO-
HeHIManbHas yacth (e(+ wiu —)DDD):

<+|->DDDDD <.>DDDDDDD <e <+|-> DDD>

[Tpumepsl AeiicTBUTENBHBIX uncel (real):

42705...999...86.72

9111.929437521€238...79.83e+21(o3nauaer 79.83x10%!, kak B apyrux
SI3BIKaX).

[Tpu HeoOX0AMMOCTH, 1IEJIbIE YMCIIa aBTOMATHYECKHU MPeo0pasyroTcs B
real.

string

[TocnenoBaTenbHOCTh CUMBOJIOB, pealiu3yeMbIX KaK yKa3aTesib Ha OalTo-
BbIi MacCHB, 3aBepIIaeMblil HyJiem, kak B C. [y cTpok gomyckaeTcs aBa
dbopmara:

1. mnocnenoBarenbHOCTh OYKB, IU(GP U CUMBOJIOB MOJYEPKUBAHUSA, MIPU-
YeM MEepPBbIA CUMBOJI JIOJKEH OBITh CTPOYHOUM OYKBOIA;

2. TOCIE0BaTEIbHOCTh CHMBOJIOB, 3aKJIFOUEHHBIX B JIBOWHBIE KaBBIYKU.
[Ipumeps! CTPOK:

teneoH_HoMmep, «Ouiet Ha mmoe3ny, «Dorid Inc»

CTpok# MOTYT JOCTUTaTh JJIMHBI B 255 CUMBOJIOB, B TO BpEMS KaK CTPOKH,
kotopbie Visual Prolog cumteiBaeT u3 (aiina muiam CTpOUT BHYTpU ceOsl,
MOTYT JIOCTUTATh (TEOpEeTUYECKH ) 110
4 T'GaiitT Ha 32-OUTOBBIX TIATHOpPMax.

symbol

ITocnenoBaTenbHOCTh CUMBOJIOB, PEATM3YyEMbIX KaK yKa3aTeidb Ha BXOJ B
Tabnuie UACHTU(UKATOPOB, XpAHSIIEH CTPOKH uaeHTHUUKaTopoB. CuH-
TaKCHUC — KaK JIJIsl CTPOK.
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Nnentudukaropel ¥ CTPOKH B3auMoO3aMeHseMbl, ojHako IIposor
XpaHUT UX pasnenbHo. neHTudukaTopbl XpaHsaTca B Tabauie uaeHTudu-
KaTOpOB, a JJIsl IPEACTABICHUS UCTIONB3YIOTCS JIUIIb UX UHIEKCHI B 3TOU
Ta0IuIle, HO HE CaMH CTPOKH MACHTHU(UKATOPOB. DTO O3HAYAET, YTO CO-
MOCTaBJIECHUE UJICHTU(PUKATOPOB BHITIOIHAETCA OYEHb OBICTPO, a B Clydae
€CJIM OHU BCTPEUYAIOTCS B MPOrpaMMe HECKOJIBKO pa3, TO U XpaHEHUE KOM-
nakTHO. CTPOKH K€ HE XPaHATCS B MOMCKOBOM TaOJIHIIE, ¥ NTPH HEOOXOIH-
MOCTH comocTaBiieHus [Iposor mpoBepsieT ux CUMBOJI 3a cuMBOJIOM. [lo-
ATOMY HY>KHO CaMOMY OMPENEeNATh, KAKOW JIOMEH Jydllle UCTOIb30BaTh B
Ka)KJI0M KOHKPETHON CUTYAllHH.

B T1abn. 3 mpuBOAATCS HECKOJIBKO MPUMEPOB MPOCTHIX OOBEKTOB,
MIPUHAICKAUX K OCHOBHBIM CTaHJIAPTHBIM JJOMEHAM.

Tabnuia 3. IIpocThie 00BEKTHI

ITpocToit 00beKT Jlomen

«&&», «animaly», d_t_|, mepcorna | symbol umm string
-1,3,0 integer
4.45,0.01,-30.5 real

a,'b,'c, 'l '& char

3aaHue TMIIOB APTYMEHTOB IPH ACKJIapPallMi PeIMKATOB

OOBsBICHNE JOMEHOB apryMEHTOB B paszeine predicates Ha3pIBacTCs
3a0anuem munog apeymenmos. Eciu B IporpaMMe UCTIOIB3YIOTCS TOJIBKO
CTaHJapTHBIC IOMEHBI, TO HET HEOOXOIUMOCTH MCIOJb30BaTh pasaen do-
mains.

[IpeamnonoxuM, 9TO Bbl XOTHTE OINMUCATh MPEAUKAT, KOTOPBIA CO00-
11ay1 Obl TO3UIMIO OYKBBI B ajipaBUTE, T. €. IIEb:

angpasum_nosuyus (bykea, [lozuyus).

noJpkHa BepHYTh [lo3urusa =1, ecnu byksa = a, [lo3unusa =2, ecinu
byksa = b u 1. 1. [IpennoxkeHuss 3Toro mpeanKara MOTYT BBITJISICTh ClIe-
TYIOIIUM 00pa3oM:

angpasum_nozuyus(Cumeon, N).

Ecnu npu 00BsBICHNH MpeauKaTa UCIIONIB3YIOTCS TOJIBKO CTaHIApT-
HBbIE JOMEHBI, TO TIporpamMMme He HykeH paznen domains. [Ipeamonoxum,
YTO BBl XOTHUTE ONMHUCATh MNMPEAUKAT TaK, YTO IEIb OYyJET HCTHUHA, CCIIH
Cumeon asnsiercst N-m cumBonioMm andasura. [Ipensioxenuss 3Toro npeau-
Kata OyJlyT TAKUMU:
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angpasum_nozuyus('a’, 1).
angpasum_nozuyus('b’, 2).
angasum_nozuyus('c’, 3).

angasum_nosuyus('z', 26).

JlaHHBIN IpeIUKaT MOKHO OOBSBUTH CIICAYIOIIUM 00pa3oM:

predicates

angasum_noszuyus(char, unsigned)

U TorJa He HyxkeH pazzgen domains. Eciau pasmectuth Bce (pparMeH-
ThI IPOTPAMMBI BMECTE, MTOTYUUM:

predicates

angpasum_nosuyus(char, integer)

clauses

angasum_nosuyus('a’, 1).

angasum_nosuyus('b’, 2).

angasum_nosuyus('c’, 3).

% 31ech HAXOAATCA OCTaIbHBIE OYKBBI

angasum_nosuyus('z', 26).

Hwxe mpeacTaBieHO HECKOJBKO MPOCTHIX IIEJIeH, KOTOPhIE MOKHO
WCII0JIb30BAaTh:

angpasum_nozuyusi('a’, 1).
angasum_nosuyusa(X, 3).
anghasum_nosuyus('z', What).

[Ipu nmexmapanwu MpeauKaToB BaXKHO 3HATH, YTO MPEAUKATHI MOTYT
UMETh Pa3TUIHYI0 apHOCTh (pPa3MEPHOCTh). APHOCTH MpeauKaTa — 3TO KO-
JUYECTBO apryMEHTOB, KOTOPbIE€ OH MpHHUMAaeT. Bbl MOkeTe MMETh JBa
NpearKaTa ¢ OJJHUM U TeM K€ MMEHEM, HO OTJIHNYaIoIIHecs apHOCThI0. B
pazaenax predicates u clauses BepcuM TMPEIUKATOB C OJHUM HMEHEM U
pa3HOW apHOCTBIO JTOJDKHBI COOMPATHCS BMECTE; 32 MCKIIOUYEHHUEM 3TOTO
OTrpaHWYEHUs, pa3IMIHAS apHOCTH BCET/Ia MOHUMACTCS KaK MOJTHOE pasiiv-
yue npeaukaToB. Tak, HampuMmep, B pasjeiie NMPeaUKaTOB OIUIIESM JBa
peanKaTa ¢ OJHUM UMEHEM, HO Pa3HOW apHOCThHIO:

predicaters

cmyoenm (String, integer)

cmyoenm (String, symbol, integer)

[lepBbIit mpeaunkat OyaeT coaepxkaTh HHPpopMalHio 0 paMUIIUU U HO-
Mepe 3a4eTHOW KHIDKKH CTYICHTa, BTOPOH — 0 (paMuJInu, TPYIINEe U Kypce.
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ABTOMaTHYECKOE NPeodpa3oBaHue TUIIOB

CoBceM HeoOs3aTENIBHO, YTOOBI MPU COMOCTaBIeHUU NBYX IIposor-
MEPEMEHHBIX OHM TPUHAJIC)KAIN OJHOMY M TOMY ke JAoMeHy. [lepemen-
HBbIC MOTYT OBITh CBSI3aHBI C KOHCTAaHTAMHU M3 Pa3JIMYHBIX JJOMEHOB. Takoe
CMEIICHHE JOoMmycKaeTcs, T. K. [Ipoyior aBToMaTH4YeCKH BBITIOIHSIET MPeoo-
pa3oBaHuE TUIIOB (M3 OJTHOTO JOMEHA B JPYTOif), HO TOJBKO B CIIEIYIONIUX
CIIyJasx:

— Mexay crpokamu (String) u mnentudukaTopamu (Symbol);

— MEXJIy IeJbIMH, JCUCTBUTEIbHBIMU M cuMBoiamu (char). Ilpu
npeoOpa3oBaHUU CHMBOJIA B YHMCIOBOE 3HAYCHHUE ITHM 3HAYCHUEM SIBJISICT-
cs1 BenmmunHa cuMBoJa B koje ASCII.

Eciu ocHOBHO# joMeH — String, To ¢ HUM COBMECTHUMBI apTyMEHTHI
u3 gomena symbol. Eciau ocHoBHOI 1oMeH INteger, To ¢ HUM COBMECTHMBbI
nomensl real, char, word u mp.

Taxoe npeoOpazoBaHUe TUIIOB O3HAYAET, YTO MOXKHO:

— BBI3BaTh NMPEIUKAT C apryMeHTaMu Tuma String, 3agaBas emy ap-
r'YMEHTHI THra Symbol u Haobopor;

— TepeaBaTh NMPEAUKATY ¢ apryMeHTamu Tuna real mapameTps Ta-
na integer;

— IepeaaBaTh IpEaHMKATy ¢ apryMEeHTaMH THIa Char mapameTpbl
Tua integer;

— MHcmonp30BaTh B BRIPAXKEHUSAX U CPABHEHUSX CHMBOJIBI O€3 HEO0-
XOJIMMOCTH TtoTyueHust ux kojioB B ASCII.

CuHTaKCHC TPABUJI

[IpaBuna ucnonsdytorcs B Ilposnore B ciaydae, korga Kakou-mu0o
(akT 3aBUCUT OT UCTUHHOCTHU JIpyroro ¢akrta win rpynmsl ¢axktoB. [Ipa-
BWJIA — OTO CBSI3aHHBIE OTHOLLIECHUS; OHU NO3BOJAIOT [Iposiory normyecku
BBIBOJAUTH OJIHY NOPLMI0 MH(popMauuu u3 apyrou. [IpaBuio npuHumaer
3HAUYEHHE «UCTHUHAY», €CJIM JOKa3aHO, YTO 3aJlaHHbIA HA0Op YCIOBUM SIBIIS-
€TCsI UCTUHHBIM.

B IIposiore Bce mpaBuiia UMEIOT 2 4acTHU: 3ar0JIOBOK M TEJO, pasje-
JICHHBIE CIIEIUAIBHBIM 3HAKOM -,

3aros10BOK — 3710 (PakT, KOTOPHIN ObLIT Obl HCTUHHBIM, €CIU ObI OBUIH
VUCTUHHBIMU HECKOJBKO YCIIOBHI. JTO HA3bIBAETCS BBIBOJAOM WM 3aBUCH-
MBIM OTHOILIEHUEM.
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Tesno — 5T0 psAn ycloBUiA, KOTOPHIE JOJKHBI ObITh HICTUHHBIMHU, YTO-
Obl [Iposor Mor 0Ka3ath, YTO 3arojJ0BOK MpaBUJia HCTUHEH.

B kadecTBe mpuMepa HamMIIEeM Cleayromiee npaBuio: «bumt moouT
LBETHI, €CJIU LBETHI KpacHble». Ha s3bike [Iposor 3To mpaBuiio 3anuiieTcs
TaK:

nrobum(bunn, yeemsl).- KpacHvle(usemol).

B 3anucaHHOM MpaBusie BBIPAKEHUE «JTIOOUT (OWJIIJI, LIBETHI)» SIBIISI-
€TCS 3aroJIOBKOM IpaBUJIa, a «KpacHbIE (IBETHI)» — TeJIOM IpaBuia. Cum-
BOJI :- UMEET CMBICH «ECIW», U CIYKHUT ISl pa3feieHus AByX YyacTel mpa-
BUJIA: 3ar'0JIOBKA U TeJa.

Teno mpaBuiia MOXET COCTOSITh M3 OJHOW WM Oojiee MOoAIENeH.
[Toguenu pa3nensroTcs 3amsTbIMH, ONPEAENsis KOHBIOHKIMIO, a 3a Io-
CleAHEN MOIeINbIO TTpaBuiIa ClIeAyeT TOUKa:

3aronoBok .- <[loaunenp>,<Iloauenp>,...,<I[loamens>.

Kaxknast mojienb BBINOJHSET BBI3OB JIpyroro npenukara IIposora,
KOTOPBIA MOKET OBITh UCTUHHBIM WM JOXHBIM. [Ipu 3Tom IIponor mpo-
BEpsECT UCTUHHOCTh BBI3BAHHOTO MpEJuKaTa, U €Cld 3TO Tak, To padoTa
MPOJOJDKAETCS, HO YK€ CO Cleayromeid noamenbo. Eciau xoTh oaHa u3
MOUENEN JI0KHA, TO BCE MPABUIIO JIOKHO.

Pa3nenuTenbHbld 3HAK 3arojioBKa M TElla MpaBUjla - YATAETCA Kak
«ecamy (if). Onnaxko if [Iponora omuvaercs ot if, HaAMKCAHHOTO B APYTUX
a3bIkax, Hanpumep B Pascal, roe ycinoBue, conepskaiieecs: B onepartope if,
JOJDKHO OBITh yKa3aHO Mepeja TEJIOM OIepaTtopa, KOTOPBIM MOXKET ObITh
BbInlOTHEH. JIpyrumu cnoBamu: ecau 3A1'OJIOBOK ucmunen, moeoa
TEJIO ucmunno. JlaHHBIM THI OIl€paTOpa U3BECTEH KAK )CI08HblU onepa-
mop ecau/mozoa (if/then).

[Iposor xe UCmoab3yeT Apyryro (popMmy JIOTUKH B TaKUX MpaBUJIAX.
BriBoa 00 uctuHHOCTHU 3arojioBka rnpasuia IIponora nenaercs, ecnu (mo-
Cle TOro, Kak) Tteno npasuia UCTUHHO: 341 OJIOBOK ucmumnen, ecnu
TEJIO — ucmunno (unu.: ecau TEJIO moocem 6bimb 8bINOJIHEHO).

Taxkum o6pa3zom, mpaBuiio [Iposora cooTBETCTBYET yCIOBHOU hopMme
moeoa/ecau (then/if).

Bbl MoxeTre paccMmaTpuBaTh MpaBUIIO M Kak mpouenypy. C Takoit
«TPOLIEAYPHON» TOUKU 3PEHUS MPaBUIa MOTYT «IOTPOCUTHY» [Iposior BbI-
MOJIHUTBH JIPYTUE JIEUCTBUS, OTJIMYHBIE OT JIOKA3aTeIbCTBA (DAKTOB, TaKHE
KaK HarevaTaTh YTO-HUOYAb WU CO3/1aTh (haill.

Kak BbI yke, HaBepHOE, 3aMeTHIIH, ()aKThl U MPABUIIA — TPAKTUYECKH
OJIHO M TO K€, KpOME TOr0, YTO (DaKThl HE UMEIOT SIBHOTO TeJia. DakThl Be-
YT ce0sl Tak, Kak €CJIu Obl OHU UMENH TEJI0, KOTOPOE BCET/1a HICTUHHO.
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KoHTpoJibHBIE BONIPOCHI

1. ®@akTel 1 npaBuia B [Iposiore.
2. Tunel nanabIX B [Iposore.
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IpakTuueckoe 3ansitue Ne 6. Jlekaapanuu u npaBuJia IlpoJsiora

[ens paboThl — HanucaTh npasuia Ha [Iporore, COOTBETCTBYIOIIHE
MPEIIIOKEHHBIM OTHOIIICHUSIM.

Pe3ynbTaToM mpakTU4ecKO paboThl sBIsIETCA oT4eT. OTUeT JOJKEH
COAEPKAaTh JUCTUHI IPOTpPaMMbl C KOMMEHTAPUIMH, PE3YJbTAaThl, BbIIA-
BAEMbIE MPOTPAMMON Ha KAXKIbIN U3 3aPOCOB.

J{71s BBIMOJIHEHUS TPaKTUUECKOM padoThl Ne 6 CTYJIeHT JOJDKEH H3Yy-
YUTh NPUBEACHHBIN HUKE TEOPETUUECCKUN MaTepHUall.

PekypcuBHbie npasuia B IlpoJiore

B nporienypHbIX si3bIkax nporpammupoBanus (takux kak C, Delphi,

Pascal u T. 1.) uKIMYecKrue BEIYMCICHUS OPTaHU3YIOTCS B IUKIJIax. B
[Tposore NMUKIMYECKUE BBIYUCICHUS OPTaHU3YIOTCS MPHU MOMOIIU PEKYp-
cun. Pexypcus 0OBIYHO MPUMEHSETCS B CUTYyAITUSIX, KOTIa YUCIIO BO3MOXK-
HBIX pPEIIeHUN 3apaHee HEU3BECTHO, JIM00, KOrja 00padaThIBatOTCS CTPYK-
TYPbI TaHHBIX (CITUCKH U T. T1.) C TIPOU3BOJBHBIM KOJIMYECTBOM JIEMEHTOB.

PaccMOTprM WCTIONB30BaHWE PEKYPCHBHOTO IpaBUjia Ha TMPUMEPE
OTHOIIICHUS POAMTENIb U OTHOIICHUS MIPEIOK:

)
\/

poanTeEslb npenok

N\
\/

Puc. 1. X aBasercst npsiMbIM NpeIkoM Z

W3 puc. 1 MOKHO BBIICTUTH CJICTYIONTHE (GaKTHI M IMpaBHJIa:
1) ponurens(X, Z). I[Tpumep: Ilets spisercst poautenem Bacw.
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2) npenok(X, Z) :- poautens(X, Z). I[Ipumep: Ilets sBusercs mps-
MBIM NpeIkoM Bacu, eciiu oH SIBJISIETCS €r0 POJAUTENIEM.
Jlanuble (akThl U TpaBUia SBISIOTCS MPOCTHIMU, U Y HAC HE BO3HU-
KaeT MOTPEOHOCTH B MCMOJB30BAaHUU PEKypcUU. Eciin mocMOTpeTh Ha
pHC. 2, TO U3 HEr0 MOYKHO BBIACIUTH 00JIee CI0KHBIE (PaKThI M IIpaBUIIa.

& 4P
\ i / A

Pogutenb

/
\

Poputenb

Y Mpenok Y1

N
N
o
\__/

Poputenb Poautenb MpeAok

N
_/

Y2

77N

/

- -

Pooutenb l

i

\/

Puc. 2. X aBnsercs He NpsIMbIM ITPEIKOM Z

\\

B yacTHOCTH MOKHO BBIICIIUTH IPABUIIO:

npenok(X, Z) :- poautens(X, Y), poaurens(Y, Z). I[lpumep: Ilets
ABJISIETCS HE MpsIMBIM npeakoM Bacwu, ecnu [lets sBnsercs poaurenem Ce-
pexu, u Cepexa B CBOIO 0Uepep sABIseTCs poauresnem Bacu.

Taxke MOKHO BBIICJIMTH €1IE ITPABUIIO:

npenok(X, Z) :- poautens(X, Y1), ponurens(Y1, Y2), ponurens(Y?2,
Z). llpumep: Tlers sBaseTcs He MpsMBIM npeakoM Bacu, ecnu [letst siBs-



48

ercsa poautenieM Cepexu, u Cepexa B CBOIO OUEPEIb SBISIETCA POJIUTEIIEM
I'ensl, u ['eHa B CBOIO ouepensp ABIAETCS poaureneM Bacu.

MuHyC HaHHBIX NMPABWII 3aKIOYAETCA B TOM, YTO NPU YBEIUYCHUU
YyCJla POJCTBEHHBIX CBS3EH JAHHBIE ITPAaBUJIa MOTYT BBIPACTH 10 HEUMO-
BEPHBIX pa3MepoB. UTO Obl TAKOTO HU CIIYUYMIJIOCh, HY’KHO BOCIIOJIb30BaTh-
cs pekypeueit. Paccmorpum puc. 3.

N
N

Popoutenb

£
()

D

[Mpepok

Mpepnok /Y3
\\ //

d

T
Yoy
\ /

Puc. 3. PeKprI/IBHOC npasuiio [Ipenok



49

J{s1 Toro 4to OBl I0Ka3aTh SIBIASETCA JU X MPEIKOM Z, HEOOXO0IUMO
n0Ka3aTh 4to X sABasgeTcsa poauteneM Y 1, u Y1 B cBOKO ouepenp ABIAECTCA
npeakom Z. W T.4. 10 Tex mop, moka He OyJeT M0Ka3aHo, YTO MPEAOoK Z
SBJISIETCS] €T0 POJAUTEIIEM.

[IpaBuiio «mpenok Z siBISIETCS €ro pouTesieM» Ha si3bike Prolog BbI-
TJISIAT CIIEAYIOIIUM 00pa3oMm:

npenok(X, Z) :- poaurens(X, Z).

JlaHHO€ MpaBWIIO HAM HEOOXOAMMO JUIsl YCIIEIHOTO 3aBEPILICHUS pPe-
Kypcuu. PeKypcUBHOE MPaBUIIO BBIMJISLAUT CIEIYIOMIUM 00pa3oM:

npenok(X, Z) :- poaurens(X, Y), npenok(Y, Z).

Jloruka paOoThl JaHHOTO MPABUIIA:

Beenem B 0a3y 3Hanuii cucremsl Prolog cnemyronme (axtel u mnpa-
BUJIA:
poautens(«dumay, «I'puiiay).
poautens(«I pummay, «BaHsay).
ponutenb(«Bansy, «Ctemnay).
poautens(«Crenay, «Cepreiy).
npenok(X, Z) :- poaurens(X, Z). (ITpasumio 1).
npenok(X, Z) :- poautens(X, Y), npenok(Y, Z). (Ilpasuno 2).

I[onyCTI/IM MBI XOTUM OIPEJICIIUTD, ABJISIETCA JiK JluMa npeaKomM
Cepres. Torna Hama 1enb OyA€T BBITISAAETh CACAYIOIIUM 00pa30M:

npenok(«lIumay», «Cepreity).

Jnst Toro yrto OBl JOKa3aTh, YTO JAHHAs 1I€Jb WMCTHUHHA, CHUCTEMa
Prolog nHaunnaeT nmpocMoTp (pakToB U MpaBui, B CBOEH Oa3e 3HAHUH, CBEp-
xy BHU3. CucteMa Prolog naxonut nmpaBuio npeaok(X, Z) :- poautenb(X,
Z), HO OHO HE YJOBJIETBOPSIET YCIOBHUIO, T. K. «J{MMa» He sBisieTcs npen-
koM «Cepresi». Jlanee cucrema Prolog nHaxonut npaBuiio npenok(X, Z) :-
poautenb(X, Y), npenok(Y, Z), yrnpapiieHUE NEPEXOIUT Ha MEPBBIM Ipe-
nukat tena npaBwia. M 3arem cucteMa Prolog uilet 10Ka3aTenbCTBO JaH-
Horo mpemaukara. Crucrema Prolog maxomut dakt poaurenan(«Iumay,
«I"puma»). 3atem yrpaBiieHUE MIEPEXOJAUT HA BTOPOU MpeauKaT Tea mpa-
Buiia npenok(X, Z) :- poautens(X, Y), npenok(Y, Z) u npITaeTcs A0Ka3aTh
UCTUHHOCTh mpenukara npenok(«l puma», «Ceprei»). danee cucrema
Prolog BbI3BIBaET peKypcHIO JO TE€X MOKa HE OyAeT JOKa3aHa MCTUHHOCTH
npaBwia npeaok(X, Z) :- poaurenb(X, Z). ITo OyJeT yCHEIIHbIM 3aBep-
meHue pekypcuu. JInbo nmoka nepBei mpeAuKar npasuia npenok(X, Z) :-
poautens(X, Y), npenok(Y, Z) Oyner 3aBepilieH HE YCHEIHO. DTO OyJeT
HE YCIEIIHBIM 3aBEPIICHUEM PEKYPCHH.

U WN R
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[Tonnas cxema mporiecca JOCTHX)EHHS 1ienu npeaok(«dumay, «Cep-
reii») n3oopaxeHa Ha puc. 4.

Mpepok(«Quma», «Cepreii»)

Mo npasuny 2

Mo npasuny 1 ‘

|

Poautenb(«Anma», «Ceprein»)

Poautens(«dnma», Y)
Mpeaok(Y, «Cepreii»)

no

CornacHo dakty Pogutens

Y =Tpuwa («Oumay, «pulan)

Mpenok(«puwa», «Ceprein»)

Mo npasuny 1]

| Mo npaBsuny 2
Poautens(«I puwa», «Ceprein») |

no
Poautens(«[ puiay, Y)
Mpenok(Y, «Ceprei»)
Y = BaHs CornacHo ¢pakty Pogutens
(«puwa», «BaHaw)
|
Mpepok(«BaHa», «Cepreit»)
Mo npasuny 1 T Mo npasuny 2

| |
Poautens(«BaHsay», «Cepreit»)

Poautens(«Bansi», Y)
Mpeaok(Y, «Cepreii»)

A

no

CornacHo dakty Pogutensb

Y =Crena
(«BaHsy», «Ctena»)

I'Ipe,u,or((«CTegka», «Cepreit»)

Mo npasuny 1

[
Poautens(«CTena», «Ceprei»)

yes

Puc. 4. [lonnas cxema nporiecca JOCTUKECHUS LEIIH
npenok(«dumay, «Cepreiiy)
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HNcxogubld KOJ AaHHOM 3adaund Haxoautcs B Ilpunoxenun 1.

PexypcuBHOE omnucaHue MpaBuia COJACPKUT B CBOEM TEJI€ PEKYyPCHUB-
HBIM BBI3OB (IPEIUKAT BBI3BIBAIONIMK 3TO K€ NpaBWiio). B cBA3u ¢ 3TuM
BO3MO>KHBI CJIENYIOIIUE PA3HOBUIHOCTH PEKYPCHUU:

1. TlpaBas pexypcus (XBOCTOBasi) — 3TO KOTJla PEKYPCUBHBIN BbI3OB,
HaxXOJUTCA B KOHIIE TeJa MpaBUiia:

npaBuio() :- npasuwiol 1(), npasunol2(), ... , npaBuio().

2. JleBas pexypcus (HE XBOCTOBasi) — 3TO KOTJla PEKYPCUBHBIN BbI-
30B, HAXOJIUTCSI B HaYaJie TeJia MpaBuJia;

npaBuiio() - mpaBuio(), npaBmino21(), ... , mpaBuso2N().

3. O06o6mieHHast pekypcusi (He XBOCTOBasl) — 3TO KOT/Ia PEKYPCUB-
HBIN BBI30B, 3aHMMAET JIIOOOE MECTO B TeJjl€ IMpaBuia, UCKIoUasi Hadajb-
HOE ¥ KOHEYHOE MOJIOKEHHE:

npaBuio() ;- npaBuiol 1(), npaBunol2(), ... , npaBuwiolN(), npaBu-
J0(), mpaBuiio2 1(), mpaBuno22().

J{nst Toro 4ToOBI BO BpEMs BBINOJHEHUSI PEKYPCUBHOTO MpaBujia HE
MPOUCXOAWIO 3alMKIMBAHUS HYKHO YCIIOBHE 3aBepIICHUS pekypcun. Mx
MOXHO peanu3oBaTh B [Iposiore ABymMst cnocobamu:

1. 3amanueM B mporpaMme ajibT€pPHATUBHOrO MpaBWIIa, HE COJEp-
KaIEero pekypcuu. Beixo mpou30iaeT npu yCreuHoM BbITIOJTHEHUH allb-
TEPHATUBHOI'O IIPaBUJIA.

2. dopmupoBaHHWEM YCJIOBHUS BBIXOJA OJHHUM M3 MPEIUKATOB, KO-
TOPBIM HAXOAMUTCS TMEpela MPEAUKATOM BBI3BIBAIOIIUM PEKypcHio. Brixon
MPOU3OUIET, €CIIU XOTS Obl OJIUH U3 MPEUKATOB 3aBEPIIUTCS HEYCIIEXOM.

[Ipexxne yem HauaTh CO3/1aBaTh NporpaMmbl Ha sa3bike Prolog HeoO-
XOJIMMO Pa3o0paThcsi, Kak PEeKypCHs BIUSIET Ha TPOU3BOAUTEILHOCTD TIPO-
rpaMMBbl U CUCTEMBI B IIEJIOM. A UIMEHHO HYKHO PacCMOTPETh, KaK PEKyp-
CHUS UCTOJIb3YET MaMSTh CUCTEMBI.

Besikuit pa3, korja B 0JJHOM MpaBUJIe BBI3BIBACTCS JIPYTO€ MPABUIIO,
MH(pOpMaIYs O BBI3BIBAIOIIEM MPaBUJIC JIOJKHA OBITH COXpaHEHA B MaMSITU
KOMIIBIOTEPA, IJI1 TOrO YTO Obl OHO (BBI3BIBAIOIEE MPABUIIO) IMOCIE BbI-
MOJTHEHHUS BBI3BAHHOTO MPaBuUjia, MOTJIO BO3OOHOBUTH BBITIOJIHEHUE HA TOM
&e mecrte rae octaHoBuiock. Hampumep: Ecnu y Hac ectb peKypcHBHOE
paBUIIO, U OHO BbI3bIBAET camo ceds 100 pa3, 3To 03Ha4YaeT YTO B MaMSITH
KOMIIBIOTEPA JOJDKHO OBITh coxXpaHeHo 100 pa3auyHBIX COCTOSIHUM JaHHO-
ro npaBuJa.

Ecnu pexypcuBHOE mpaBuiio OyJIeT BbI3BIBATH CAMO CE€0s1, HY>KHO TO-
IBITAThCS CJIIEeNaTh TaK, 4TO OBl M30€KaTh MCIIOJIL30BaHUS OOIBIIOTO 00h-
eMa namsTd. EcTh cilyyau, Korja mpaBHJIO MOXET BbI3bIBATH CaMO Ce0s
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0e3 coxpaHeHus UHGPOPMALIUM, B MAMSATH KOMIIbIOTEpPA, O CBOEM COCTOSI-
HUU. DTO TaKWe MpaBWIa, KOTOPhIE HE COOMPAIOTCS BO30OHOBISATH CBOE
BBITIOJIHEHHWE TIOCJIE 3aBEPUIECHUs] BBI3BAHHOTO mpaBwia. Hampumep, pe-
KYpPCHUBHOE MPABUIIO KOTOPOE OBLIO PaCCMOTPEHO BbIlIE — Npenok(X, Z) :-
poautens(X, Y), npenok(Y, Z). Uudpopmaiust o TakoMm npaBuiie He OyaeT
COXPaHATHCS, MMOTOMY YTO OHa OOJIbIlIe HE MOTPEOyeTcs, T. K. PEKypPCUB-
HBIN BBI3OB SIBJISIETCS MOCJICIHUM MPEIUKATOM JAHHOTO MpaBuia. JlaHHas
onepanus (COCTaBICHUE PEKYPCUBHBIX MPABUI, KOTOPHIE HE COXPAHSIOT
nH(pOpMaILIMIO 0 CBOEM MIPEABIAYIIEM COCTOSIHUM) HA3bIBACTCS ONTHUMHU3A-
LMEN XBOCTOBOU PEKYPCHUU.

He xBocTOBas pexkypcusi Oy1eT Bcerja CoXpaHiaTh HHGOPMAIUIO O Ka-
JOM COCTOSIHUM MPABUIIA, T. K. PEKYPCUBHBIN BBI30B HAXOUTCS HE B KOHIIE
TeJa MpaBWUiia, U MOCIE 3aBEPIICHUS BBI3BAHHOTO IMPABUJIA, BHI3BIBAIOIIIECE
MIPaBUJIIO JOJKHO BEPHYTHCS B TOUKY, HA KOTOPOU OBLIIO MPEPBAHO.

st Toro 4To OBl HAYUUTHCS MPABUIBLHO ONTHMHU3UPOBATH XBOCTO-
BYIO PEKYPCHIO HY>KHO pacCMOTPETh PsiJl IPUMEPOB:

1. Ecium pekypCHBHBIN BBI30B PACIIONaracTcsl HE B KOHIIE TeJia Ipa-
BUJIa — TOTJAa PEKypcHusi HE OyJEeT SBJISATHCS XBOCTOBOW. DTO MPHUBEAET K
COXPAHEHUIO B MaMSTH KOMIbIOTEPA UH(DOPMAIIUK O COCTOSIHUU IMpPaBUIIa.
ITpumep:

yBenuuenne(X) - NewX = X + 1, yeenmmuenue(NewX), write(X), nl.

[Ipu mompITKE 3amyCcTUTh JaHHOE MpaBujo cuctema Prolog BeigacT
omuOKy: «CTeK NepernoTHEH».

Jlst TOrO 4TO OBl ONTUMHU3UPOBATH PEKYPCHUIO HEOOXOIUMO MPUBEC-
TU npaBuio K Buay: yBenndeHue(X) :- NewX = X + 1, write(X), nl, yBe-
muueHne(NewX). To ecThb caenaTh peKypcHio XBOCTOBOIA.

2. Ecnu x MOMEHTY BBITNIOJIHEHUSI PEKYPCUBHOTO BBI30Ba OCTAETCH,
Kakas 00 HEeMpoBepeHHas albTepHATHBA JAHHOTO MpaBwWia, TOTJa pe-
KypcHs Tak e OyJeT SBJISThCS HE ONTUMU3UpOBaHHOM. [Ipumep:

Ecau moMeHsiTb MecTamMu TpaBuiia B MpuUMepe, KOTOpbId ObLT pac-
CMOTPEH B Hayajie JAHHOTO METOJAMYECKOrO MOCOOUs, TOTAa, KOrjaa mpo-
HCXOIUT BBINOJHEHUE PEKYPCHUBHOTO BBI30Ba, cucrema Prolog eme He
IpOBEpHIIa BTOPOE MpaBuiio. B ciyuae HeygayHOTO 3aBEpILICHUS PEKyp-
CHUBHOTO BBI30Ba, BBI3BIBAIOIIAS MPOILEAYpPa MOXKET OTKATUTHCS M HadaTh
IPOBEPATHh AJbTEPHATHUBBL. 3a CYET 3TOT0 TAKXKE PACXOIYETCs MaMsTh
KOMIIBIOTEPA.

npenok(X, Z) :- poautens(X, Y), npenok(Y, Z).

npenok(X, Z) :- poautens(X, Z).
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3. He ontumu3upoBaHHOU Takke OYJIET SBIATHCA PEKypCHs, JaxKe
€CJIM HEIMPOBEPEHHAsl aJbTEPHATHBA BBICTYIAET HE KaK OTIEIBbHOE MpE.-
JIO’KEeHHE AaHHOTO npaBwia. HempoBepeHHas anbTepHaTUBA MOKET OBITh U
B J11000M BBI3bIBacMOM Mipeaukare. [Ipumep:

yBenuueHne(X) - NewX = X + 1, gucio(NewX), NewX < 1000,
yBenuueHue(NewX).

guciao(X) :- X >= 0, write(X, « 9UCII0 TTOJIOKUATEIHHOE ), nl.

yrcno(X) - X <0, write(X, « yucino orpunareabrHoe»), nl.

Ecnu 3amars nenb: yBenuuenue(-10), To npu BBIMOJHEHUU TIpeauKa-
Ta yncio(NewX) nepBble HECKOJBKO pa3, A0 TEX MOP MOKa Mepe1aBaeMblii
atpuOyT Mmenbine 0, nHDOpMaIUs O COCTOSIHUMU TipaBuia yBenundeHue(X)
HE CoXpaHsieTcs, T. K. 00a mpaBwmia yuciao(X) nposepstorcs. Kak Toibko
nepeaaBaeMblii aTpuOyT cTaHeT OoJblie au6o paseH 0, nndopmanus o co-
CTOSTHUM TpaBujia yBeIndeHue(X) HaUHET COXPaHSIThCA, T. K. BTOpasi ajb-
TepHaTHBa mpaBuia uncino(X) He nposepsercs. U cuctema Prolog Oynmer
BBICTABJISITh TOYKHU OTKATA.

He cMOTpst HA TO, UTO K MOMEHTY BBIIIOJTHEHUS] PEKYPCUBHOTO BbI30-
Ba OCTaeTCs, Kakasi Ju0O0 HEMpPOBEpEeHHAsl ajibTepHATHUBA (JAHHOTO MpaBU-
Ja, MO0 BBI3LIBAEMOI'0 MpPEAUKaTa), MOKHO CAeNaTh Tak, 4TO Obl IPaBUIIO
HE COXpaHsUI0 MH(POPMAIIMI0O O CBOEM COCTOSHHH, U cuctema Prolog He
BBICTaBJIsIa TOUYKK OTKata. Orceuenue (!) MO3BOJISIET UTHOPUPOBATH BCE
BO3MOKHBIE aJIbTEPHATHUBBI.

Ontumuzanusa XBOCTOBOM peKypcuu Ha npumepe 2: [{ig Toro 4yto Obl
BCSIKUM pa3 cuctema Prolog He BBICTaBIIsJIa TOYKM OTKaTa U PEKYPCUBHOE
npaBwio npeaok(X, Z) :- poautens(X, Y), npenok(Y, Z). HE COXpaHsIIO
MHPOpPMAIMIO O CBOEM COCTOSIHUM, HEOOXOJMMO IMOCTaBUTh IMPOBEPKY H
oTceueHue rmociae mnpeaukara poautenb(X, Y). M3 »Toro BHIAACT:
npenok(X, Z) :- poautens(X, Y), Z <> Y, !, npenok(Y, Z). Takum obOpa-
30M moJiy4yaercs: eciau cucrema Prolog HaxoauT pemienue s npeaukara
poautenb(X, Y) U 3HaueHHE MEPEMEHHON Z He paBHO 3HAYEHUIO Tepe-
MEHHOUN Y, TOr/ia Mbl YTBEPKIA€M, UTO HAM HE HYXHO J10Ka3bIBaTh allb-
TepHaTUBY mpenok(X, Z) :- poautenb(X, Z). Torma cOoTBETCTBEHHO HE
OyJZleT BBICTABIATHCS TOYKA OTKaTa, M PEKYPCUBHOE MPaBUIIO HE OyAET co-
XpaHsATh UH(HOPMALIMIO O CBOEM COCTOSIHUH.

Wcxonnplii KO JaHHOM 3a1auu HaxoauTcs B [Ipunoskenun 2.

Ontumuzanus XBOCTOBOM peKypcuu Ha npumepe 3: s Toro 4to Obl
BCSIKUM pa3 cuctema Prolog He BBICTaBIIsJIa TOYKH OTKaTa U PEKYPCHUBHOE
npaBwio yBennueHue(X) :- NewX = X + 1, uncino(NewX), NewX < 1000,
yBenuueHne(NewX). He coxpaHsiao WHGOPMAIMIO O CBOEM COCTOSIHUU,
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HEO0O0XO0AMMO TOCTaBUTh oTceueHue nocie X >= 0 B mpaBmiie uncio(X). 13
sToro BeiizeT: yucino(X) - X >= 0, !, write(X, « 4uCI0 MONTOKUTEITHHOE
«), nl. Takum obOpazom mosrydaercs: eciu cucrema Prolog HaxomuT pere-
HUe s npeaukara 9ucio(NewX) U eMy COOTBETCTBYET MPAaBUIIO YHC-
10(X) :- X >=0, !, write(X, « 4MCI0 MOJOKUTEIBHOE «), nl. TOr1a MBI yT-
BEpIKJAaeM, UTO HaM HE HY>KHO JOKa3bIBaTh albTepHATUBY YUCIO(X) :- X <
0, write(X, « uucio otpumareiabHoe»), nl. Torma cooTBeTcTBEHHO HE OY-
JET BBICTABJIATHCS TOYKA OTKATa, U PEKYPCHBHOE IIPaBHIIO HE OYyJIET Co-
XpaHATh HHHOPMAIIHIO O CBOEM COCTOSHHH.
Wcxoaublit Koa JaHHOU 3aaa4u HaxoauTcs B [Ipunoxenun 3.

IIpuio:xkenne 1
PREDICATES
poautenn(string,string).

nondeterm npenok(string,string).
CLAUSES

poautenb(«JIumay, «'pumay).

poautens(«l 'puiia», «BaHsay).

poautenb(«Bansy, «Ctemnay).

poautenb(«Crenay, «Cepreiy).

npenok(X, Z) :- poaurens(X, Z).

npenok(X, Z) :- pogurens(X, Y), npeaok(Y, Z).
GOAL

npenok(«lumay, «Ceprein»).

IIpunoxenue 2
PREDICATES
ponutens(String,string).
npexok(string,string).
CLAUSES
poautenb(«Iumay, «I'puiay).
poautens(«I 'puiiay, «BaHsay).
poautennb(«Banasy, «Cremay).
poautenns(«Crenay, «Cepreity).
npenaok(X, Z) :- poautens(X, Y), Z<>Y, !, npenok(Y, Z).
npenok(X, Z) :- poautens(X, Z).
GOAL
npenok(«lumay, «Ceprein»).
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IIpuioxenne 3

PREDICATES

yBenmueHue(integer).

yrcio(integer).
CLAUSES

yBenuuenne(X) - NewX = X + 1, gyucno(NewX), NewX <

1000, yBenmnuerane(NewX).

qucao(X) :- X >=0, !, write(X, « 4MCII0 MOJOKUTEIbHOE), nl.

gucito(X) - X <0, write(X, « uucio otpunareasHoe»), nl.
GOAL

yBenmuenue(-10),
KoHTpoJibHBIE BONPOCHI

1. Yto Takoe pexkypcusi?

2. Kakue cyniecTBYyIOT TUIIBI PEKYPCUBHBIX TTPaBUII?

3. UTo Takoe ONTUMHU3AIIHAS XBOCTOBOM PEKYPCHH?

4. Kakue CylecTBYIOT TUIIbI YCIIOBUI 3aBEPIICHUS pEKypCUn?
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Conepxxanue caMOCTOATEIbHOM PadoOThI

[ens camocTosTENBHON PabOTHl 00YUYAIOMIMXCS — MOJIYYUTh HOBBIE
3HAHUS 10 TUCTUIUTHHE «HTEIeKTyaIbHbIE CHCTEMBI M TEXHOJIOTHI.

CamocrosTenbHas padota HeoOxoauMa st GopMupoBaHUsS y 00y-
YaIOIUXCsl CIMOCOOHOCTU CaMOCTOSITETILHO peIlaTh 3aJadu Mmpodeccuo-
HaJbHOM NESITENHHOCTH, (POPMUPOBAHMS YMEHHUS M HABBIKOB IIJIAHUPOBA-
HUS BpeMEHU, (OPMHUPOBAHUS CTPEMIICHHS Pa3BUBATHCS U COBEPIICHCTBO-
BaThCH.

Bunpl caMmocTosiTesHON paboThl 00yYaromuxcsl yKa3aHbl B Ta0. 1.

Tabnuma 1. Bunbl caMmocTosTensHON paboThI

Ne i/ Bun CPC
1 N3ydeHue, MOUMCK U yCTaHOBKA CBOOOHO pacIpocTpaHsie-
MBIX UHTEJUIEKTYaJIbHBIX CUCTEM
2 OdopmiieHre 0TYETOB MO MPAKTUUECKUM padboTam

O6yan0HlI/IeC$I HOJIKHBI M3YYHUTh MHTCPHCT-PCCYPCHI U JIUNTCPATYPY
1O BOIIpOCaM, NPCaACTABJICHHBIM HHUKC.

Y4eOHO-MeTOANYECKHE MATEPHAJIBI IO TUCIUILIHHE
OcHoBHas JMTEpaTypa

1. bopoBckas, E. B. OCHOBBI MCKYCCTBEHHOI'O WHTEJUIEKTa [DJEK-
TpOHHBIN pecypc|. — Mocksa: JlabopaTopust 3Hanui, 2016. — 130 c. — Pe-
xum pocrtyna: http://biblioclub.ru/index.php?page=book_red&id=440877.
— 3arJ. ¢ ’KpaHa.

JlomoiHUTEe IbHAA JIUTEpPATypa

1. Kyxapesnko, b. I'. IUHTem1eKTyanbHbIe CUCTEMBI H TEXHOJIOTUN
[OnexTponHbIl pecypc]. — MockBa: Anstanp, MI'ABT, 2015. — 115 c. —
Pexxum nocryna:
http://biblioclub.ru/index.php?page=book_red&id=429758. — 3arm. ¢ 3k-

paHa.
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IIporpamMmMHoOe oOecrieueHEe 1 HHTEPHET-PeCyPChI

1. Odunnaneusiii calT Ky3z06acckoro rocy1apcTBEHHOrO TeXHUYE-
ckoro yHusepcureta umenu T.®. 'opbauena.

Pexxum noctyma: Www.Kuzstu.ru

2. DNeKTpOHHbIC OUOIMOTECYHBIE CUCTEMBI:

— VYHuBepcuteTckas Oubnuoreka ounaiH. Pexum mgoctymna:
www.biblioclub.ru;

— JIanb. Pexxum ngocryna: http://e.lanbook.com

— DIIeKTPOHHO-O0MOIMOTEeYHas cucTeMa Znanium.com

— DnekTpoHHas OuOymoTeka wu3aarenabcTBa IOpaiit https://biblio-
online.ru/catalog/spo

3. Uudopmatruka u uHPOpMAIMOHHBIC TEXHOJIOTUM: KOHCIIEKT JIEK-
i, [ DnekTponHslid pecype]. — Pexxum moctyna: http://fictionbook.ru

4, CoBpeMEeHHbIE TCHACHIIMN Pa3BUTHS KOMITBIOTEPHBIX U WH(pOpMa-
IMOHHBIX TEXHOJIOTHH: [DJIEKTpOHHBIM pecypc]. — Pexum npocrymna:
http://www.do.sibsutis.ru

5. Enuwnas xomneknus I[ludpoBrix o00pa3oBaTelbHBIX PECYpPCOB
[OnekTponHBIN pecypc]. — Pexunm nocryna:
http://school-collection.edu.ru/, cBo6oaHbIi. — 3ari. ¢ KpaHa.

6. Enunoe oxkHO noctyna K WH(OpPMalMOHHBIM pecypcam [DJek-
TPOHHBIN pecypc]. — Pexxum gocrtyna:
http://window.edu.ru/, ceo0oaHBII. — 3aril. ¢ FKpaHa.

/. ndopMallmoHHO-KOMMYHUKAIMOHHBIE TEXHOJOIMU B 00pa3oBa-
HUM [DNEeKTpOHHBIH pecypc]. — Pesxkxum moctyma: http://www.ict.edu.ru/,
CBOOOHBIN. — 3arj. ¢ IKpaHa.

8. denepayibHBINA 1IEHTP WHOOPMAIIMOHHO-00pa30BaTEIbHBIX PECYp-
coB [DnekTpoHHbIH pecypc]. — Pexxum mocryna: http://fcior.edu.ru/, cso-
OOJIHBIN. — 3aril. ¢ IKpaHa.

9. Visual Prolog 5.X u BoIme.
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