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IIpakTnyeckoe 3ansaTue Ne 1. MaTtemaTtuuyeckue OCHOBbI
JIOTHYECKOr0 NPOrpaMMHPpPOBaAHUS

[lens pabGoThl - W3Yy4YUTh OCHOBBI anNreOpbl JIOTUKA U
JIOTMYECKOTO BBIBOJIA.

Pe3ynbTaToM mnpakTUueckod paboThl siBisieTcss oTdeT. OTuer
JOJDKEH cojepKaTh (POPMysbl M UX PEUICHUS C MOMOIIbI TaOJIHII
WCTUHHOCTH Y SKBUBAJICHTHBIX ITPeoOpa3oBaHui

JI1s1 BBITIOJTHEHUS TTpaKTU4YECKoil paboThl Ne 1 CTyAeHT JOJKEeH
V3YYUTh NIPUBEACHHBIA HUKE TEOPETUUECKUN MaTepUa

Jloruveckue onepauuu HaJ JOTHYECKUMH MePeMEeHHbIMHA
[Ipu wu3ydenun wuHOOPMATHUKH (SI3BIKOB MPOTPAMMHUPOBAHUS)
BO3HUKAET IIOHSTHE JI02UYECKOU WU OY1e8CKOU NnepemMeHHoU, T. €.
MEPEMEHHOMN, KOTOpas MNPUHUMAET OJHO U3 JIByX BO3MOXKHBIX
3HadyeHmi true wiu false (uctuna wimm j10%kb, 1 wim 0), Ha3BIBAEMBIX
JIOTUYECKUMU KOHCTAHTAMMU.
OCHOBHBIE  JIOTUYECKHE  Olepaluyd  HaJl  JOTHYECKUMU
EPEMEHHBIMU:
- OTpHULIAHUE;
- KOHBIOHKIUS (JIOTUUECKOE «U»);
- TU3BIOHKIUS (JTOTUUECKOE «UITN»);
- UMIUTUKAIUA («ECIHU...TO»).
Jlorndyeckue omepanydd  Ha3bIBAlOT TaKXKE  JIOTHYECKUMU
(OyneBckumu) QYHKIUSIMU.
3HaKM  JIOTUYECKUX  OlEpaluil  Ha3bIBAIOT  J102UYECKUMU
C653KaMu, a BBIPAKECHUS, KOTOPHIC MOJYYalOTCsl MPU HCIOIb30BAHUHU
JIOTHYECKHUX TMEPEMEHHBIX U JIOTUYECKUX CBSI30K - JI02UYECKUMU WIIH
nponozuyuoraivisimu (0T Proposition - BeICKa3sIBaHUE) hopmyaamu.
OTpuiianue J0TMYecKOl nmepeMeHHon A, o0o3Havaercs 14, v mox-
yepKuBaHUEM Haj OykBoit 4, miam ~A (9TOT 3HaK, TMpaBja,
UCIIONB3YEeTCS MHOTrAAa [ JAPYrod JIOTMHYECKOW omepauuu —
SKBUBAJICHTHOCTH): YUTACTCA «ompuyanue A» unu «He A» U 03Ha4aeT
MIPOTHUBOIOI0KHOE A 3HAUYCHUE.
B cnyuae, xorna 4 npuHumaet 3HaueHue uctuna (1), A npuHumaer
3Ha- yeHue 106 (JI), u eciim 4 = false, o A4 = true.
To ke camoe BbIpaXKalOT TaK Ha3bIBaeMOW mabauyeu
ucmunnocmu (Tabn. 1).



Ta6muma 1. Tabnuia UICTUHHOCTY JJ1s1 OTPUIIAHUS

A 14
" i
it "

JIBOMHOE OTpHUIIAHUE TMEPEMEHHOM PABHO CaMOM MEPEMEHHOM, 4YTO

MOXET OBbITh BBIPAXKEHO Cleaytolei hopMyoil: 114 = 4. 3nax paBEHCTBA
O3HAYaeT TO, YTO TAOJMI[BI UCTUHHOCTH JJISI BBIPAKCHHS CJI€Ba U BbIpa-
YKEHUSI CITpaBa OT 3HAKa PaBEHCTBA COBIAJIAOT.

Koubroukims o6o3Havaercst A & B, wmmu A A B, wmu A B, 1o
aHAJIOTUU C YMHOXEHHUEM YMCEJl, YUTAETCS KaK «KOHbIOHKYusi A u By nin
«4 u B». KOHBIOHKIIMS BYX JIOTMYECKUX MEPEMEHHBIX (Ta0id. 2) UCTUHHA
TOT/Ia ¥ TOJIBKO TOT/1a, KOT/1a UICTUHHBI 00€ TTepEeMEHHBIE.

Tabmuna 2. TaOnuiia UICTUHHOCTHU IJIS1 KOHBIOHKIIUA

A B A& B
JI JI JI
JI N JI
N JI JI
" N N

JIM3BIOHKIHMS JBYX JIOTHYECKHX MEPEeMEHHBIX oOo3Hauaetrcs A v B
unu A + B (anutaercsa «ouzvionkyus A u By nma «A uiu By) 10KHA TOTIa U
TOJIBKO TOTJIa, KOT/1a JIOXKHBI 00¢ TiepeMeHHbIe (Taor. 3).

Tabnuua 3. Tabauna UICTUHHOCTH TSI AU3BIOHKIIUA

Av B

Sl R=1N
=== W
~ =S (<

Nmnnukamus o6o3Havaetcsa A — B, uutaercs «uz A ciedyem By, unn
«B cneoyem uz A», unmu «eciu A, mo By, unu «4A oocmamounoe yciogue
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(0ocmamouno) onsa By, unu «B nHeobxooumoe ycnosue (Heobxooumo) O
A

A Ha3BIBAIOT noceinkoi (WM anmeyeoeHmom); B Ha3BIBAIOT 3aK1i0-
yenuem (koncexsenmom).

A — B nokHa B OJJHOM TOJIBKO cliydae, korma A = true, B = false, B
OCTAJIbHBIX CITy4yasX OHa UCTUHHA (Ta0. 4).

Tabauna 4. Tabauia UCTUHHOCTH IS UMIUTAKAITUH

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

OTHOCUTENBHO MWHTEPIPETALMU JIOTUYECKUX OIEpaldil HYKHO
CKazaTh cienyroniee. Marepnperanus nepBeiX TPEX JOTHYECKUX OIEpalliui
HE BBI3BIBAET COMHEHUM, T. €. OHU BIIOJHE COOTBETCTBYIOT 3PABOMY
cMmbiciy. IlpaBma, Mbl HHOrJa HCIHOJB3YEM  pazoendioujee Ul
BBICKA3bIBAHWE HMCTUHHO TOJBKO B TE€X JABYX CIydasix, KOrJa OJHO
BBICKAa3bIBAHWE HWCTUHHO, a Jpyroe JoxHo. Ilpudem, omnepanuto
UMIUTMKAIIMM MOKHO OBLIO ObI HE BBOJMTBH, a MOJIB30BAThCSA BMECTO HEE
OTepasIMU OTPULIAHUS U U3 BIOHKIIUU.

Tabnuia WUCTUHHOCTH JUISi UMIUIMKAIMA OMPEACISIETCS UCXOAS W3
CIeayIOMMUX cooOpaxkeHud. To, YTO M3 HMCTUHHOTO 3HAYEHUS MOCHUIKH
CIEyeT WCTUHHOE 3HAYCHWE 3aKJIIOYEHHUS - MCTUHHO, 4 U3 HWCTUHHOTO
3HAYEHMS] TTOCBUIKU CJIEAYET JIO)KHOE 3HAYEHHE 3aKIIOYEHUS - JIOKHO, HE
BBI3BIBACT MHTYUTUBHOTO IpoTecTa. HemoHATHON 0OBIYHO KaXKeTCs UCTHUH-
HOCTb TOTO, YTO W3 JIO)KHOW IOCBUIKH CIIEAYET JIOKHOE 3aKIIIOYCHUE U U3
JI0’KHOM TTOCBUIKM - UCTUHHOE 3aKJIF0YeHUE (MIEPBBIE JIBE€ CTPOUKU TAOIHUIIBI
UCTUHHOCTH). DTO MOXHO OIpaBJaTh TE€M COOOpa)KE€HHUEM, UTO HeJb3s
JIeJIaTh HEMPABUIbLHBIC BHIBOJBI U3 MPABUILHBIX MOCHUIOK.

Eme onHa morudeckasi oneparus - 3KBUBAJICHTHOCTh: A = B (MHOT1a
JJISL 9TOTO UCTOJIB3YIOT 3HAK ~): A modicO0ecCmeeHHo (Ul dKeusarenmuo) B
MPUHUMAET 3HAYCHUE MCTHHA TOTJa U TOJIBKO TOT/A, KOrJla 3HAYEHUS HC-
TUHHOCTHU A ¥ B cOBNaJar0T. 3HAYCHUE JIOKb, KOTJ]a OHU PA3JINYHbIC.



AJredpa JOruKH

[Ton aneebpoii MOHUMAIOT MHOXKECTBO C 3aJaHHBIMH Ha HEM oIepa-
nusMu. Hampumep, B KauecTBe MHOKECTBA MOXKHO B3STh MHOXKECTBO
BCIIIECTBEHHBIX 4YHCEN, a B KayecTBE oOlepanuii - apupMeTuuecKue
OTIepaIIHH.

[Tycte B = {0;1} - AByXd3JE€MEHTHOE MHOXKECTBO, U L - MHOXECTBO
BCEX BO3MOXHBIX OIEpallii Ha 3TOM MHOXKeCTBe, anredpa A = <B, L> Ha-
3BIBACTCS a/12eOpoli no2uKky. ITU ONEpallMi Ha3bIBalOT OYJEBCKHUMHM OIle-
panusaMu Wik QyHKIUAME alnreOpbl JOTUKH.

DneMeHThl ABYXAJIEMEHTHOTO MHOXKECTBA MOXKHO 0003Ha4aTh IO-
pasHomy: 0, 1 mam m0xb, ucTHHA WM true, false. Oneparuu, koTopbie ObI-
JIM paCCMOTPEHBI B MPEBIAYIIEM ITYHKTE, PUHATICKAT MHOKECTBY L.

JIrobas yHKIMsA anreOpbl JOTUKA MOXKET ObITh BBIpaK€Ha C IOMO-
IIbI0 OTPHIAHUS, KOHBIOHKIMM M JHU3BIOHKIUU. [IpoBEpUM HCTHHHOCTH
ATOTO yTBEpKACHUS. PaccMOTpuM B KauecTBe mpumepa GpyHKIHIO (omepa-
IUI0) «uckarouaowee uiuy. Od6o3nadnuM ee 3Hakom @. Tabmmia uCTUHHO-
CTH JUUIS OTOH (DYHKITUHU TIpeACTaBjIeHa B Ta0. 5.

Tabmuna 5. TaOnuia UICTUHHOCTH ISl «UCKJTIOUATOIIETO I

A B A®B
JI JI JI
JI n "
N JI N
14 " JI

dopMyna Belpaxkaromas «pazoensdoujee uiuy 4Yepe3 ANZIbIOHKIINIO
KOHBIOHKITUMA, TPUYEM KaxKJasi KOHBIOHKIIUSI COCTOMT M3 MEPEMEHHBIX U
OTPHUIIAHHH JIOTUIECKUX TIEPEMEHHBIX A U B BBHITTISIUT TaK:

A®B=(l4&B)v (A& IB)

IIpuaem dopmyra (A v 1B) & (A v B)) = ((14 &B) v (4 & | B))
OyZleT UICTUHHA MPH JIFOOBIX 3HAaUCHUSX A U B, T. €. OyJeT TaBTOJIOTHUEH.
CrnpaBeJIUBOCTh PABEHCTBA MOXET OBITh MPOBEPEHA C IMOMONIBIO IO-
CTPOEHHS TaOJINULl UICTUHHOCTH.

B nanbHeiiiem Ham moTpeOyrOTCS HEKOTOPBIE JIOTMUYECKHE SKBUBA-
JEHTHOCTH ((PYHKIMM anreOphl JOTHKH, CTOSIINE CIIpaBa M ClieBa OT 3HaKa
SKBUBAJIEHTHOCTH, UMEIOT OJIMHAKOBBIE TA0OJIUIIbI ICTUHHOCTH).
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A—B=]AvB (1)

(A4&B)vC=(AvC)&(BvC) (2)
(AvB)&C=(A&C)v (B &C) (3)
T(4&B)=Av B (4)
luvB)=la& B (5)
A & A =false (6)
Av A =true (7)

IIpono3uumnonanbHbie GOpMYJIbI

[Tox BeIcka3piBaHueM (Proposition) moHuMaeTcs yTBEp)KICHHUE, OT-
HOCHUTEJIBHO KOTOPOTO MOKHO CKa3aTh UCTUHHO OHO WJIX JIOKHO, MIPU ATOM
OHO HE MOET OBITh U UICTUHHBIM, U JIO)KHBIM OJTHOBpeMEHHO. M3 mpocThix
BBICKA3bIBAaHWM C MOMOIIBIO JIOTUYECKUX OIEpaluii, paCCMOTPEHHBIX BbI-
i€, CTPOSATCS 00JIe€ CIOKHBIE BHICKA3bIBAHUS.

B ucuncienun BbICKa3bIBAHUN PAacCMOTPEHHBIE BBIIIE CUMBOJIBI JIO-
rudeckux (OyneBckux) omepanuii (QyHKIuin) |, & v, —, = Ha3BaIOT
NPONO3UYUOHATLHBIMU UTU TO2UHECKUMU CEAZKAMU.

Jlornueckue (OyJieBCKUE) MEpeMEeHHBbIE, 0003HaYaeMble OyKBaMH Jia-
TUHCKOrO ayndaBuTa (MHOTA C WHJEKCAaMH), Ha3bIBAIOT MPONO3UYUOHANL-
HbLIMU NepeMEeHHbLIMU (NPONO3UYUOHAIbHBIMU OYK8AMU).

AndaBUT s3bIKa UCUYUCIICHUS BBICKA3bIBAHUN COCTOUT W3 MHPOIO3U-
[IUOHAJBHBIX MEPEMEHHBIX (OYKB), IOTHYECKHUX CBS30K U CKOOOK: (, ).

[TpaBuiIbHO MOCTPOCHHBIE BBHIPAXKEHUS SI3bIKA MCUMCIICHUSI BBICKA3bl-
BaHWU Ha3bIBAIOTCS NPONOZUYUOHALLHLIMU (POPMYIAMU WU TIPOCTO (Pop-
MYJIaMHU.

Bce npono3uiinoHaibHbIe IEPEMEHHBIE ABISIOTCS (POpMyJIaMHu.

IIpasuna nocmpoenus s13b1ka ACUNCIECHNS BbICKAa3bIBAaHUI 3aJaI0T €T0
CUHMAKCUC.

Tak kak OyKBbI, BXOJIIKE B (JOPMYITYy, CAaMU MOTYT OBITh (hopMyIia-
MU, TO KaXy10 GOpMyTy MOKHO PacCMaTpHUBATh KaK cxem)y OECKOHEUHOTO
MHOXeCTBa (HOpMYII, MOTyIaeMbIX 3aMEHOM MPOIO3UITMOHAIBHBIX OYKB Ha
COOTBETCTBYIOIUE UM Qopmyinbl. J[Jisi TOro 4ToOBl yKa3aTh 3TO, HC-
MOJIb3YIOT BMECTO TE€PMHUHA MPOMO3UIIMOHAIbHAS (OpMysia TEPMUH HPO-
NO3UYUOHANbHASL (hopMa.

Cko0ku (omnpenensione CTpyKTypy GopMysibl) MOTYT OIyCKaThCs B
COOTBETCTBHH CO CIICAYIOLIMM IPHOPUTETOM JOTHUECKUX CBSI30K: |, &, V,
—, =. JIt060e BXOJKICHHE 3HAKA | OTHOCHTCS K HAMMEHBIIEH (popMyIie
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(mpomo3uIMOHaIBEHON (hOpME), CICAYIOIICH 3a HHM; ITOCJIC PacCTaHOBKH
BCEX CKOOOK I1st (hOPMYJI, COLEPIKALMX 3HAK |, KAXKI0E BXOXKICHHE 3HAKA
& CBSI3bIBA€T HAUMEHBIINE POPMYJIbI, CTOSIIUE PSAIOM C STUM 3HAKOM; 3a-
TEM TO € caMO€ OTHOCHUTCS K 3HaKy Vv, Jajee K — — HUMIUTMKAINKN U TI0-
TOM K 3HAaKy = — 9KBUBAJICHTHOCTH. B cilygae paBHOTO proOpUTETa CKOOKH
PacCTaBIIAIOTCS CJIEBA HAIMPABO.

Tak wnanpumep, npono3unoHandbHas ¢dopmyna AvB—CvD&E
nomxHa moHumatees kak ((A v B) — (C v (D & E))), mockonbKy cHavana
BBITIOJIHSIETCSL (MPUMEHSIETCS) omeparusi &, KoTopasi «CTapiiey, 4eM OIle-
pamus Vv, 3aTeM JieBas IU3BIOHKIUA, T. K. HalpaBJICHHE YTCHHS (HOPMYII
CJIeBa HAIPaBoO, IIOTOM IpaBas AU3BIOHKIIHS U JTaJIee UMIUTHKAIIHS.

[TpunuceiBanue 3HaueHWd wctuHHOCTH (frue wim false) mpomosu-
[IMOHAJIBHBIM TIEPEMEHHBIM HA3bIBACTCS UHMepnpemayueli STUX MepeMeH-
Heix. [lon unmepnpemayueii ¢popmynvl MOHUMAETCS TPUITMCHIBAHUE 3HA-
YEeHUN UCTUHHOCTU MEPEMEHHBIM, BXOISAIIUM B 3Ty (HOpPMYITy.

[Ipono3uninonansHas ¢Gopmysia, UCTHHHAS TMPH JFOOBIX 3HAYCHHSIX
WCTUHHOCTH BXOJAIINX B HEE IPOIMO3UIIMOHAIBHBIX MEPEMEHHBIX, T. €.
WCTUHHAS TIPU JIIOOBIX HWHTEPIPETAlUSIX, HA3BIBACTCA MONCOECMBEHHO
UCMUHHOU, WU O00We3HAYUMOU NPONO3UYUOHAILHOU QOopMYIoU, WU
maemoio2uei.

[Ipono3uninonansHas Gopmysia, J0KHAS MPHU JTFOOBIX 3HAYCHHUSIX HC-
TUHHOCTH BXOJISIIMX B HEE MPOMO3UIIMOHATIBHBIX ITEPEMEHHBIX, HA3bIBACT-
CS MOAHCOECMBEHHO JIOJHCHOU, WIH HEBbINOIHUMOU NPONOZUYUOHATILHOU
G opmynot, NI NPOMUBOPEUUEM.

[Tpono3uninonanbHas (GopMyia, KOTopas MOXKET NMPUHUMATh HUCTHH-
HbIE 3HAYEHUS MPU HEKOTOPBIX WHTEPIIPETAIMIX, HA3BIBACTCS B6bINOJHIU-
mou. HTepripeTanuu, il KOTOPHIX MPOIMO3UIIMOHAIBHAS (OopMyJia MpH-
HUMaeT UCTUHHOE 3HAUCHUE, HA3BIBAIOTCS €€ MOOeAMU.

Jloruyeckoe cjieicTBHE U JIOTHYECKUI BHIBOJT
BrisiBneHue toro ¢gakra, 4TO U3 MHOXKECTBA BbICKa3bIBaHUU (popmyit
MCYHUCIICHMS) JIOTHYECKHU CIEAYEeT HEKOTOPOE APYyroe BhICKaszbiBaHUE ((op-
MyJia) U SIBJIETCS, 110 CYIIECTBY, OJHON U3 OCHOBHBIX 3aJ1a4 UCUUCIICHUS.
U noeuuecku érevem W (W nmormyecku cienyet u3 U) B HCUHCICHUH
BBICKa3bIBaHUM, 4TO 0003HaunM kak U = W, ecnu mpomosuiimoHagbHas
dopma (U — W) saBiIsieTCSl TaBTOJIOTHCH.



["oBopsT, uTo MHOXKECTBO popmyit {F1, F2, ..., Fn} norudecku Biacuer
F B ncuucieHun BhICKa3bIBaHUM, 4TO OyJieM 3allMChiBaTh Kak {F1, F2, ...,
Fn}= F, eciiu popmyna {F1 & F2 & ... & Fn}— F saBaseTcs TaBTOJIOTHCH.

Jlnst 0003HAYEHUSI JIOTHYECKOTO CJIEIOBAHMS 3/I€Ch HCIOIB3YETCs
3HaKk =. Hago oTMETuTh, 4TO B JIUTEpAType UHOTIA JIsi 0003HAYEHHUS JIO-
TUYECKOTO CIICIOBAHUS UCIIOJIB3YETCS 3HAK |=, a 3HaK => UCIOJIb3YETCs JIs
0003HaYEeHU UMILJIUKALIUH.

U u W noruyecku sKBUBaJIEHTHBI, YTO OyaeM 3anmuchiBaTh B Buje U
< W, eciin iporntozunonaibHas opma (U = W) sBiisiercst TaBToI0rHei.
3HaK <> TaKXe€ MCIOJIb3YETCS JJIsI YKa3aHUsl SKBUBAJICHTHBIX MpeoOpaso-
BaHU# HopMy1.

BmecTo kakmol OYKBBI MPOIO3HITMOHAIBHOW (DOPMBI MOXKET OBITH
MOJICTaBJICHO JIF0OO€ BHICKA3bIBAHNE €CTECTBEHHOTO S3bIKA, IPUYEM OJHU U
Te e OYKBBI JIOJDKHBI 3aMEHATHCS OJHUMHU U TEMH K€ BBICKa3bIBAHHSIMU.
Ecnu cnenath Takylo MOJACTAaHOBKY B TaBTOJIOTMU, TO HE3aBUCHUMO OT
BBICKA3bIBAHUM €CTECTBEHHOTO SI3bIKA MBI MOJYYHUM JIOTUYECKH MUCTHHHOE
BbICKa3biBaHue. Eciau mpono3unuoHanbHas (GopMysia JIOKHA TpU JIE0O0O0H
WHTEpIpeTauu (SBJISICTCS MPOTUBOPEUYUEM), TO MPU TAKOH TOJCTAHOBKE
OyJeT moJly4aThCs BhICKA3bIBAaHUE, SIBIISIOIICECS JTJOTUYECKH JIOKHBIM.

HMCTUHHOCTD WJIM JIOKHOCTBH TOJyY9aeMbIX BBICKA3bIBaHUW HE OyeT
3aBUCETH OT BBHICKA3bIBAHUI-TIOICTAHOBOK, T. K. ICTUHHOCTH WJIH JIOXKHOCTD
PE3YIBTUPYIONIETO BBICKA3BIBAHUS 3aBUCHUT TOJBKO OT JIOTMYECKOM
CTPYKTYPhI MPOMO3UIIMOHAIBHON (hOPMBI, B KOTOPYIO OHH TOICTABIISIIUCH.

B kadectBe mpumepa pacCMOTPUM BBICKa3bIBAaHWE: €CIM BEPHO, YTO
nocne cHeeonada Kpuluid cmavosumcs Oenou, TO CHPABEIIUBO TaKXKe U
CIeAYIOIee YTBEPKACHUE: eciu Kpbliia He Oelas, mo cHe2onaoa He ObLo.

O6o3HaunM OYyKBOH S YTBEpKACHUE «CHe2onao Ovliy, OyKBOW B —
«xpviuwia Oenasy. Torma yTBEpKIAEHHE O TOM, UTO «NOCie CHe20naod
Kpbluia cmanosumcs Oenoiiy, 3anumercs B Buiae ¢Gopmyisl S — B
YTBepKICHUE «ecau Kpviuia He Oenas, mo cHe2onaoa He Ovl10» 3aNUIIEeTCS
Tak: |B — [S.

To, 4TO M3 TMEpPBOTO YTBEPXKICHUS clieayeT BTOopoe (T. €. BCeria,
KOT/JIa MCTUHHO TIEPBOE YTBEP)KICHHE, UCTUHHBIM SBISETCS U BTOpOE),
3aIHChIBa- €TCs Kak Jormueckoe ciegosanue: (S — B) = (1B — 1S), uto
SKBHBAJICHTHO TOMy, 4T0 (opmyna (S — B) — (IB — S) sBmsercs
TaBTOJIOTUEM.

Jlokaxkem, 4To 3Ta popMyJia TOKJIECTBEHHO UCTUHA (TaBTOJIOTHSA).



DTO0 MOXKHO cJieJaTh C MOMOIIBIO TaOJHIIBI UCTUHHOCTU WJIM C TTOMOIIBIO
SKBHBAJICHTHBIX MpeodpazoBanwmii (1)—(7):

S—>B) (B> 18 o popmyie (1)
T(svBv(lIBv S < o gpopmyie (5)
S&IB)v(Bv ) o gopmyite (2)

(SvBv 18)&(IBvBv IS)< no popmye (7)

true & true <
true
MeToa pe3o/ironuiu

Hpyroe paccyxjaeHue (Jaromiee KoY K MOHMMaHUI0 METO/Aa JIOTH-
YECKOr0 BBIBOJIA, HA3bIBAEMOI'0 METOJIOM PE30JIIOIMM) 3aKII0YaeTCs B
CHEAYIOIEM.

UroOwl mokazath, uro {F1, F2, ..., Fn}= F, HeoOxomumo moka3athb,
yto popmyna (F1 & F2 & ... & Fn) — F TaBTosorus. [{ns Toro 4toOs
J0Ka3aTh, 4YTO JaHHas QopMmyja SBJISICTCS TaBTOJOTUEH, IJIi OSTOTO
JIOCTATOYHO JI0Ka3aTh, YTO €€ OTPUIIAHUE SIBJISICTCS MPOTUBOpPEUYHEM, T. €.
yTo (popmyia —|(F1 & F2 & ... & Fn —» F) — nporuBopeune. To ectb
nportuBopeuneM nomkHa sBiasthest |(I(F1 & F2 & ... & Fn ) v F) mwm
dopmyna (F1 & F2 & ... & Fn & |F) T. e. mpOTHBOPEUMBEIM SIBISICTCS
MHOXECTBO (opmyn @, cocrosiee U3 MHOXKecTBa nmockutiok Fi1, F2, ..., Fn
¥ OTPHL@HHS 3aKITFOUCHUS |F.

[TepBbIM Iarom JJisi IPUMEHEHUSI METOJIa PE3OJIONUN CIIYKUT TPHU-
BEJICHUE MPOIMO3UIIMOHAIBHON (POPMYJIBI K JJOTUUECKUA HKBHUBAJICHTHOM €i
KOHBIOHKTUBHON HOpMaJIbHOU (popme.

Konvionkmusnou nopmanvroi gopmou (KH®) HazpiBaeTCs KOHB-
IOHKIIUS (JIOTHYECKOE «M») KOHEUHOI'0 Yhclia Ju3bIOHKTOB. JIto0as mporo-
3UIMOHaIbHAS (DOpMyJIa UMEET JIOTUUECKHU SKBUBaJIEeHTHYIO el KHO.

JIn3bI0OHKTOM (B aHTJIOS3BIYHOM JIMTEepaType HaswiBaroT Clause, dto
O3HayYaeT MPEJI0KEHNE B CIIO)KHOCOYNHEHHOM MPEIJIOAKEHUH ) Ha3bIBACTCS
JTU3BIOHKIIUSI KOHEYHOT'O 4HuCla jaumep, T. €. MPONO3UIIMOHATIBHBIX CUM-
BOJIOB WJIA UX OTPULIAHUN:

D = (p1 Vv p2 V...V pn).

JIM3BIOHKTBI, COIEPIKALIIE IPOTHBONONIOKHEBIE tuTepsl (A v |A) siB-
JISIFOTCS TaBTOJIOTHAMHU M MX MOXXHO OTOPOCHUTH, T. K. OHU HE BIIUSIOT Ha
3HayeHue popmbl. Ecnu B mpenenax oJHOTO U TOrO K€ AU3BIOHKTA BCTpe-
JaeTCsl HECKOJILKO pa3 OJHa M Ta ke JmTepa (Hanpumep, A v A), To gocrta-
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TOYHO 3aIKcaTh €€ JINIIb OJIUH pa3. B pe3ynbpTare Takux ynporieHui OyaeT
noJy4eHa npusedennas niu coseputennas KHO.

[TycThiM IU3BIOHKTOM Ha3biBacTcs koHcTanTa false. Ecim KH® He
COZEPKUT HU OJIHOTO JAU3bIOHKTA (MHA4Y€ nycma), TO OHA SKBUBAJICHTHA
true.

KH® o6mie3naunma (SBIsS€TCS TaBTOJIOTHEH), €CIIU BCe €€ JU3BIOHK-
TBI OOIIIE3HAYNMEI.

JIN3BIOHKT HEBBINOJIHUM B TOM M TOJIBKO TOM CIly4ae, €CId OH
ITyCTOM.

[ToHsiTHE MU3BIOHKTA BaKHO B JIOTMYECKOM MPOrpaMMHUPOBAHUU U, B
4acTHOCTH, B si3blke [Iposyor, T. K. onmucaHuWe 3ajadydl OCYIIECTBIISIETCS B
TEpPMHUHAX JU3BIOHKTOB, YacCTO HAa3bIBA€MbIX (B MEpEeBOJAX Ha PYCCKHUI)
KAay3amu AU K103aMU.

HNcuncienue BbICKa3bIBAHUN KaK (opMaIbHA TEOPUs

PaccMmoTpenHbIE HaMH METOIBI JOTUYECKOTO BBIBOIA, TOKA3aTEIbCTBA
VMCTUHHOCTU WJIA JIOKHOCTH (HOPMYJ SIBISIIOTCS CEMAHTHUYECKHMMH, T. K.
UCIIONIB3YIOT MHTEpIpETauio GopMys: MPUAAHUE 3HAYECHUU HUCTUHHOCTHU
MPOINO3ULIMOHATBHBIM MepeMeHHBIM. OJMH U3 3THUX CIOCOOOB - MOCTPOE-
HUE TaOMULbl UCTUHHOCTH. Jpyroi cnoco0 - 10Ka3aTeabCTBO TOTO, YTO
naHHasi popmyJia JIOTUYECKU (Ha OCHOBE MOHSTHS JIOTUYECKOTO CJe0Ba-
HUS) ClIEyeT U3 HEKOTOPOro MHOXKECTBA (OPMYII.

Ecnu npono3uniioHanbHas GopmyJsia JOTUYECKH CIIEYET U3 MyCTOTO
MHOKeCTBa (pOpMYJI, TO OHA SBJISIETCS TOXKJAECTBEHHO MCTHHHOW WJIA TaB-
TOJIOTHUEMN.

Euie oauH croco0, pacCMOTPEHHBII HAaMU - METOJ, PE30JIIOIUH.

Hpyro#i croco0 Aoka3aTenbcTBa, (HOPMATBHO-IOTUYECKUN WU CUH-
TaKCUYECKUM, HE TPEOYET NIl CBOErO OINpPENECIEHUS MOHATHS UHTEpPIpETa-
U QopMys, OH OCHOBaH Ha MOCTpoeHUU (opManibHOU Teopuu (Pop-
MaJIbHOW WJIH JIETYKTUBHOUN CUCTEMBI).

NmenHo mocTpoeHue Takod (HOPMaIbHOM CUCTEMBbI WM TEOPUU U
MOXET SBJISITECA CIIOCOOOM MOJEIMPOBAHUS HAIIUX PaCCYXKACHUU BO
MHOTHX MPAKTUYECKU BaXKHBIX CITy4asX.

dopmanbpHasg CHCTEMa MPEACTaBIsAeT coOO0l HAaOOp HayadbHBIX CO-
CTOSIHUM WJIM aKCUOM, KOTOPBIE MOTYT OBITh ONKMCAaHbl HA HEKOTOPOM (pop-
MaJIbHOM SI3BIKE€, M ITPABUJI BBIBOJA, IMO3BOJIIIOIIMX HA OCHOBE AKCHOM U UX
CJIEACTBHM, MOJYyYAaEMbBIX C MOMOIIBIO MPABUJI BBIBOJA, CTPOUTH HOBBIE U
HOBBIE CJIEJICTBUS, HA3bIBAEMbIE TEOpEMaMU (POPMAIIBHOU TEOPHUH.
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[Iporiecc mocTpoeHUsT TEOpeM Ha3bIBaeTCs (POpManTbHBIM BBIBOIOM
WM J0Ka3aTelbCTBOM B (popMalibHOM Teopuu. M3 1mIKoiIbHOro Kypca reo-
METPUM BCIIOMHUM, YTO MPEJCTABISAIOT COOON aKCHMOMBI U TE€OpeMbl (pop-
MaJIbHOW T€OPUH.

BapuaHThbI 321aHUI 1JI BBINOJHEHHUS PAKTHYECKOU Pad0ThI
Pemnth 3aaHHbIe TPONO3UIIMOHATBHBIE (DOPMBI MTPU YCIOBUHU UTO:

A = False; B =True

1. A& Bv A& B— A
A& BV(AVIB)— A
A& Bv A B& A
A& Bv(A—Bv A)
A& B> A& Bv A
A& B AvIB& A
Av B& A& B— A
AvI|B& Av IB— A
.Av B& A B& A
10. Av B& A— Bv A
11. Av B—> A& IBv A
12. Av B—> Av B& A
13. A> B& A& BV A
14. A B& Av IB& A
Jloka3aTh Wi OIPOBEPTHYTH 3aJaHHBIC PABEHCTBA.
1. A& IBVA = AVB& |A
2. A->BvIA = (JA&B) A
3. Av|BVA = A&B& A
4. IBVA&B = |JAVB A
5. BVA&BIA = AV B »A
6. Av B&A = A& BV |A
7. A& IB&A = Av BV IA
8. JA&BVA = Av IB& A
9. JAVBVA = A& IB& |A
10. JAVB&A = /AVB&A
11. JA&B&A = |A& BV |A
12. A&Bv A= JAV BV A
13. AVBv]A = [A& IB& A
14. A& BVA = AVB& |A

©ONDUAWN
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KoHTpoJibHBbIEC BONIPOCHI
1. Yto Takoe anredpa JOruKku?

2. Kakas gopmyna siBasieTcsi Ipono3UlIMOHATBHOMN ?
3. Kakas ¢popmyna sBisieTcst Ipono3uIMOHATBHOMN?
4. B ueM CyTh METOJIa PE30JIIOIUIA?
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IIpakTueckoe 3anaTre Ne 2. 3HAKOMCTBO
¢ Visual Prolog. Ctpykrypa IIposaor-nporpammsli

Llens pabOTHI - 03HAKOMUTHCS ¢ MHTEP(HENCOM, OCHOBHBIMU TpaBU-
JamMu paboThl M HacTpoiikamm cpenbl Visual Prolog. IlomydnTh HaBBIKH
CO3/IaHUsI MPOEKTOB U 3aITyCKA MPUI0KEHUM.

PesynbratoM mpakTudeckoi paboThl siBNAAETCS OoT4eT. OTYET JAOJKEH
COZEPXaTh JINCTUHI MPOrpaMMbl C KOMMEHTAPHUSIMH, PE3YJIbTaThl, BbIAa-
BAEMBIE IPOTPAMMOM HA KAXKIBIM U3 3aIIPOCOB.

JIJ1s1 BBIMIOJTHEHUST TIPAKTUYECKOW paboThl No 2 CTyAEHT HOKEH U3Y-
YUTh NIPUBEACHHBIN HUKE TEOPETUUECKUN MATEPHUAIL.

OcHoBbl padoTtsl ¢ Visual Prolog. 3anyck Visual Prolog

[IporpaMma yCTaHOBKM WHCTATUPYET TPYIIYy MPOTPaMM C MHUKTO-
rpaMMoi, pacnosiokeHHorH B MeHI0 «Ilyck», kotopas 0OBIYHO HCITONB3Y-
eTCsl IS 3aITyCKa Cpejibl BU3yalibHO# pa3padotku Visual Prolog. Bopouew,
CYIIECTBYET MHOXKECTBO JPYTMX BAapUAHTOB 3allyCKa MPUIIOKCHUS B
Windows, nanpumep 3amyck wucroiHsemoro ¢aina VIP.EXE wn3 manku
BIN\WIN\32 (32-6utnas Bepcus WIiNdows), Haxomsiiciics B OCHOBHOM
karaiore Visual Prolog (o0bruno xaranor HassiBaercs VIP52).

Ecinm Bo BpeMst 3akpbITHS Cpeabl BU3yaldbHON pa3pabOTKH ObLT OT-
kpeIT TipoekT (PRJ mmm VPR (aitr), To mpu ciemyromeM 3amycke 3TOT
MIPOCKT OTKPOETCs aBTOMaTtudecku. Ecim B mpomnecce nHctawmsimun Visual
Prolog Be1 BeIOpaym (aaxok Associate 32-bit VDE with Project File
Extensions PRJ & VPR, To 11 OTKPBITHS IPOEKTa JOCTATOYHO JBAXKIbI
MICTKHYTh Ha Qaiiie ¢ pacmuperreM Prj wim VPr. Cpena BU3yaabHOW pas-
pabOTKH 3aIyCKaeTCs 1 3arpy>kacT BEIOpaHHBIN MTPOCKT.

Jlnst 3amycka OOJBIIMHCTBA MPUMEPOB HEOOXOIMMO HCIOIB30BaTh
Test Goal - yranuty cpeasl BU3yalbHON pa3pabOTKU. ITa YTUIUTA MOXKET
OBITh aKTUBU3WPOBaHA MpHU oMol koMmaHiel Project | Test Goal wmm
KoMOuHaru kiaaBum <CtrI>+<G>. ]l KOppeKTHOTO BBHITIOJHEHUS IPH-
MepoB ¢ yTwmToi Test Goal cpena Bu3yallbHOW pa3pabOTKH HCIIOIB3YET
CIeIMabHbIE HACTPONKH 3arpy’KaeMbIX IPOECKTOB. Mbl pexomenovem 8am
cozoams U 6ce20d UCHOIb308amb cledyrowull cneyuanrvroiy TestGoal-
npoeKm.

Coznanune TestGoal-npoexTa 1yl BBINOJHEHUS PUMEPOB
[Tpu ucrionp3oBanuu yTuuThl Test Goal mist BeIoTHeHNS PUMEPOB
U 3allycka HporpamMMm TpeOyeTcsl OINpeNeauTh HEKOTOphble (HE Mpeno-

npeaeseHHbIe) onuu kommmiaaropa Visual Prolog. /lins sToro BEIIONIHHTE
14



CJIECIYIOIIUE JIEUCTBUS:

1. 3amycture cpeny Bu3yanbHoM pazpadoTku Visual Prolog.

ITpu nepBom 3amnycke VDE (cpena BuzyasibHOM pa3pabOTKH) MPOEKT
He Oy/eT 3arpy’kKeH, U Bbl YBUAUTE OKHO, ITOKa3aHHOE Ha puc. 1. Takxke Bac
nporuHGOPMUPYIOT, YTO IO YMOJYAHHUIO CO3/aH WHUIIMAIU3AI[MOHHBIN
daiin s Visual Prolog VDE.

f;i?'\ﬁsual Prolog Licensed to ilia op

Fie Edt Project Puchass Web Options Window Help

s=x Messages

I I
Puc. 1. OkHO cpenibl BU3yalIbHOM pa3pabOTKH MOCII€ MEPBOro 3aIycKa

2. Co3zmaiiTe HOBBIN MPOEKT.

Breioepute komanay Project | New Project, aktususupyercs auaio-
rosoe okHo Application Expert.

3. Onpenenure 6a30BBIN KATATOT U UMS TIPOSKTA.

B kauecTBe mpumepa omnpenenum 0a3oBbIM Katanor. J[omycTtum, 4To
npu ycranoBke Visual Prolog B kauectBe kopHeBoro karainora Visual

Prolog 6s1 BeiOpan C:\VIP. B stom cnywae 3amaem umms B mosie Base
Directory caeayromnmm o0pa3om:

C:\VIP\DOC\Examples\TestGoal

Nwms B noste Project Name onpenenum kak «TestGoaly». Taxke yc-

taHoBHM (aaxok Multiprograrammer Mode u miejaKHeM MBIIIbIO BHYT-
15



pu noas Name of.PRJ File. Bol yBuaure, uto mosiBUTCsA uMs (aiiia mpo-
ckra TestGoal.prj (puc. 2).

Application Expert E3

Generall Target | VP| Dptions | Other Uptionsl Llser Infol Help Maker'

Project Name ITestG oal

MName of ¥PR File; ITestG oal.wpr

— Support for Source Control Systems and Multiprogrammer Projects—
IV Multiprogrammer Mode

Mame of .PRJ File: |TestGoal.pri

Base Directary: IC:‘\Vip\Doc\E wampleshTestGoal Browse... I

Cancel ﬂ Help ﬂ

Puc. 2. O6mue ycraHoBKH auajgoroBoro okna Application Expert

[Ipu co3zmannm COOCTBEHHBIX MPOEKTOB PEKOMEHYEM B KauecTBe Oa-
30Bor0 Kartaiora (Base Directory) ncrosb30BaTh Katajord PacIiOIOKCH-
Hble B nanike Mom pokymMeHnTbl. Hampumep: ...\Mou gokymenTsr \user \it-
001 \lvanov.

Onpenenute 1enb npoekta. Ha Bxiaake Target Hy>xHO BeIOpaTh ma-
pamMeTpsl, oTMeueHHble Ha puc. 3. Temepp HaxkmutTe kKHOnky Create mms
TOr0, YTOOBI CO371aTh (PaliIbl MPOEKTA MO0 YMOTYAHUIO.

Application Expert [ X]

General I Target I WP Options ] Other Options | User Info I Help Maker |

Platform |W indows32 EI

Ul Strateqy

Target Type |exe

Led Lel

tain Program |F'ro|og

Create Cancel ﬂ Help

Puc. 3. YcranoBku Ha BkIajgke Target nuamorosoro oxuna Application
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Expert

4. YcraHoBute TpeOyeMble OMIUMUA KOMIMWISATOpa JJIsi CO3JaHHOTO
TestGoal-nmpoekra.

Jlis axtuBu3anuu auanoroBoro okua Compiler Options BeiOepuTe
komanay Options | Project | Compiler Options. Otkpoiite BKIaIKy
Warnings. Belmonaurte crienyromuye ACHCTBUSA. CHUMHUTE (uaxkku NON
Quoted Symbols, Strong Type Conversion Check u Check Type of
Predicates. Oto OyAeT moaaBIsATh HEKOTOPHIC BO3MOXKHBIC MPEAyIPEKIe-
HUSI KOMITMJISATOPA, KOTOPBIC€ HE BAXXHBI IS MOHWMAHHUS BBITTOTHCHHS
npuMepoB. 3ateM Haxkmute KHONKY OK, 4TOOBI COXpaHHUTh yCTaHOBKHU
O KOMIOWJIATOPA.

B pesynbTare 3tHX nericTBuii quanoroBoe okHo Compiler Options
OyJleT BBITJISAIETh, KaK MTOKAa3aHO Ha puc. 4.

Compiler Options E3
Code Generation | Output | Wamings | Miscellaneous |
[~ Suppress Al Warnings IV Duplicated Includes

[~ Treat%Warmings as Emors [~ Non Buoted Symbols
tax Allowed Wamings |25 [~ Strong Type Conversion Check

 Default Predicate Type ™ Check Type of Predicates
¢ Mondeterm IV Unused Variables
% Determ [V Unused Predicates
" Procedure ™ Urreachable Code

LCancel I Help |

Puc. 4. YcTaHOBKY ONIMKA KOMIIUISITOPA

OTKpbITHE OKHA peJaKTOpa

JIns co3manus HOBOTO OKHAa PEIAKTHUPOBAHUSI Bl MOXKETE HCIMOJIB30-
BaTh KoMaHay MeHIo File | New, nnn HaxkaTh Ha KHOTIKY PacIoJIOKCHHYTO
Ha nadenu uHctpyMmenToB (2). B pesynbrate mosBUTCS HOBOE OKHO pe-
JAKTUPOBaHUs C UMEHEM NOName.pro.

Penaktop cpenpl BU3yaabHOU pa3pabOTKHU - CTaHAAPTHBIN TEKCTOBBIN
penakTop. MOXHO MCHOJb30BaTh KJIABUIIN YIIPABICHUS KyPCOPOM U MBIIIIh
Tak ke, Kak ¥ B Jpyrux pemakropax. OH momuepxkuBaeT komanabl Cut,
Copy u Paste, Undo u Redo, kotopsie Haxonsarcs B MeHio Edit. B MeHro
Edit Taxke mnokazaHbl KOMOMHAIIMM «TOPSYMX» KIABHIN JJIS 3THX
nevictBuid. [lonpoOHOE onucaHue pegakTopa HAXOAUTCS B CUCTEME MOMO-
nm VDE (knaBuma <F1> B okHe pemakTopa).
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3anyck ¥ TeCTUPOBaHHE NMPOTrPaMMbI

JIJist TpOBEPKHU TOTO, UTO Ballla CUCTEMA HACTPOEHA JTOJHKHBIM o0Opa-
30M, CJIEAYET HarevaraTh CJICIYIOMNUA TEKCT B OKHE:

GOAL

write(«Hello worldy), nl.

B xagecTBe npuBETCTBUS MOKHO ObLTO Hamucath «IIpuset mupy». s
MpPaBUILHOTO OTOOpakeHHsT OYKB PYCCKOTO $3bIKa HEOOXOJIHUMO BbI-
HOJIHUTH CIIEAYIONINE NEHCTBUS: HAXATh Ha KHONKY [El; B mosBMBLIEMCS
okHe Bbioop mpudgTa HeobxoaumMo B packpbiBatoiieMcs cnucke «Hadop
CHMBOJIOB)» BbIOpaTh 3HAUCHNE «KUPWILIMLAY»; HaxaTh KHONKYy OK.

B tepmunonorum si3pika IIposnor sto nHaseiBaetcs GOAL, u asToro
JOCTaTOYHO JJIi TIPOrpaMMbl, YTOOBI OHA MOTJa OBITh BBIMOJHEHA. JlJis
toro 4toObl BbIMOIHUTE GOAL, Bam creayer akTUBUPOBATH KOMAaHIY
Project | Test Goal nnu naxats komOuHanuo kiapuin <Ctrl>+<G>. Ecinu
Ballla CUCTEMa YCTAHOBJICHA M HACTPOEHA MPaBWJIBHO, TO IKPaH MOHHUTOpPA
OyJeT BBITJISIIETh, KaK MOKa3aHO Ha puc. 5.

Praag)

:_MTECIGDB'.VDI - Visual Prolog Licensed to ilia op

File Edit Project Purchase \WWeb Oplions Window Help

Ol [=l=] RHE EER[#c] [EEE[F

“J C-\Vip\Doc\Examples\TestGoal\TectGoal.vpr M =] B2

ZOdule = &e_ch_[ += noname._pro
o
7 1:5 Insert Indent
Dialog
GOAL
\Windam write ("Hello world™), nl.
Buy Menu

online|[| | Tl

. Hello world

Stririg yes

lean
_ Q

Cursor I[ I | ]

f!;:: Messages
Generating "ObjigoalS000.SYM'
Linking Target Object

TestGoal is running in C:\Yip\Doc\Examples\TestGoal\Obj directory

LTI

Puc. 5. TectoBas nporpamma «Hello World»

Pe3ynbpTaT BBINOJHEHUS MPOTPAMMBI OYJIET pPAacCMOJIOKEH BBEPXY B
OTIEeIbHOM  OKHe (Ha  pHCYHKE OHO  HasbiBaeTcs  Inactive
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C:\Vip\Doc\Examples\TestGoal\Obj\goal$OOO.exe), xoropoe HeobOxo0-
JTIMMO 3aKphITh MEepel TeM, Kak TectupoBaTh apyryro GOAL.

KomMenTapuu k cBoiictBam yruiuthbl Test Goal

YTunurta cpeasl BuU3yalbHOW pa3padoTku uHTeprnpetupyer GOAL
KaK CICHHAIBHYIO TMPOTpaMMy, KOTOpas KOMIWJIHPYETCS, KOMIIOHYETCH,
reHepupyeTcs B McnoyiHsgeMblil ¢aiin u Test Goal 3amyckaeT ero Ha BBI-
MOJIHEHUE. DJTa YTUIUTa BHYTpEHHE pacmupser 3amaHHbii kon GOAL,
9TOOBI CTeHEPUPOBAHHAS ITPOTPAMMA HAXOOUIA 6CE 803MONCHbLE PEULCHUA
U NOKA3bl6a/1a 3HAUEHUSA 6CEX UCNOJIb3YeMbIX nepemenHHblx. Y tunuTta Test
Goal koMmmiIMpyeT 3TOT KOJ C HCIOJb30BAaHHWEM OIIMA KOMITHIISATOPA,
3aJIaHHBIX I OTKPBITOTO MpOeKTa (PEKOMEHIyeMbIe OIIMN KOMITHJIATOPa
s TestGoal-nmpoekTa MBI OIIpeIeIHIIa paHee).

3ameuanue: Ymunuma Test Goal xomnurupyem monvko mom koo,
KOMOopblli onpedened 6 aKmueHOM OKHe pedakmopa (Koo 8 Opyeux
OMKPLIMbIX  pedaKkmopax uiu MoOyIax NpoeKmos, eciu OHU eCcmb,
ueHOpuUpyemcsi).

[Tpn xommnoHOBKe ucmnoiHseMoro aina Test Goal He moxer wuc-
MOJIb30BaTh HUKAKUE TI00AIbHBIC MPEAUKAThl, OMPEACICHHbIC B IPYTUX
MOJYJISIX. 3aMETUM, YTO YTWJIMTA UMEET OrpaHUYEHUE HA KOJIMYECTBO Ie-
PEMEHHBIX, KOTOpble MOTYT ObITh Hcnosib3oBaHel B GOAL. Ha manubIi
MOMEHT ux 12 mnst 32-pa3psiiHON cpelibl BU3YallbHOUM pa3pabOTKH, HO 3TO
YHUCJI0 MOXKET OBITh U3BMEHEHO 0€3 JOTOJHUTEIBHBIX YBEIOMIICHUM.

Oo0paboTka oIMOOK

Ecnu BBI momycTUiIM OMIMOKH B MPOTPaMME M MBITACTECh CKOMITHITH -
poBaTh €€, TO cpella BU3yaIbHOW pa3pabOTKu OTOOpa3uT OKHO Errors
(Warnings), kotopoe OyAeT coepkaTh CIUCOK OOHAPYKCHHBIX OINMUOOK H
npeaynpexaeHuit (puc. 6).

JIBax11bI IIETKHYB HAa OJTHOW M3 ATUX OIIHUOOK, BHI MIOMAJIETe HA MECTO
OoIIMOKM B MCXOIHOM TeKCTe. MOKHO BOCIIOIb30BaThCsd KiaBuiren <F1>
JUTS BBIBOJIA Ha DKpaH MHTEPAKTHBHOM cripaBodyHOM cucteMbl Visual Prolog.
Korma okHO mOMOIIM OTKpOETCs, IIEIKHUTE 10 KHOIKe Search, nadepure
HOMEp OIIMOKH, U HA DKPaHE MOSBUTCA COOTBETCTBYIOIIEE OKHO TTOMOIIH C
OoJiee moTHOM MH(pOpMaIE 0 HEeH.
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Puc. 6 O6paboTka ommodok

3HaKoMCTBO ¢ ocHOBamu si3bIka Visual Prolog

[TPOJIOT" - sa3bik joruueckoro mnporpammupoBanus (ITPOrpammu-
poBanue B JIOI'mke), UCTIOIB3YEMBII 711 MPEACTABICHUS U MAaHUITYJIHPO-
BaHUS 3HAHUSIMHU B CUCTEMaX UCKyCCTBEHHOro unresekra (MN).

[Iporpamma Ha si3pike [IPOJIOI" - Habop yTBEpKAEHUW, COCTaB-
JsronmMx 0a3y (pakToB U 0a3y MpaBuil, K KOTOPBIM JIOIMYCTUMO OOpalIEHHE C
3alpocaMu, KaCaroIUMHUCS UX COJCPKUMOr0. 3arpoChl HA3BIBAKOTCS TAKKE
yenesuiMu YmeepiHcOeHusl.

Jlormyeckoe mpoOrpaMMHUpPOBAHHE - MTPOrPAMMHUPOBAHUE, OCHOBAHHOE
Ha MCIOJIb30BaHUM ME€XaHW3Ma JOKA3aTeIbCTBA TEOPEM B JIOTUKE, KOTOPBIN
MO3BOJIAET  BBISICHUTBH, SIBIISIETCS JM  NPOTUBOPEUYHMBBIM  HEKOTOPOE
MHOKECTBO Jiornueckux dopmyi. [Ipu 3Tom mporpamma paccMaTpuBaeTcs
Kak HaOop Jorudeckux (HOpMys, OMUCHIBAIOIINX MPEAMETHYIO 00JacTh,
COBMECTHO C TEOpEMOM, KOTopas JOJbKHA OBbITh JoKazaHa. Jlormueckoe
MIPOTPaMMHUPOBAaHUE M30aBIISIET MPOrPaMMKCTa OT HEOOXOIWMOCTH OIpe-
JEJICHUSI TOYHOM IIOCJICIOBATEIbHOCTH IIarOB BBIMIOJHEHUS BBIYMCICHUN
(asiroput™ma).
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Crpykrypa IIposior-nporpaMmmsbi

[Iporpammsbl Ha s3b1ke [Iposior cocToAT u3 AByX TUTIOB (Ppa3: pakToB
Y PaBWJI, TAKKE HA3bIBAEMBIX MPEJIOKECHUSIMMU.

@DaKThI - 3TO OTHOLIEHHUS WJIA CBOMCTBA, O KOTOPBIX MU3BECTHO, YTO
OHU MMEIOT 3HaueHue «uctuHa». Hanmpumep, npeayioxenue «bumn gro0uT
IBEThD» YCTaHABJIMBAET OTHOIICHUE MEXIYy OOBbEKTaMU BWIIT U IBETHI;
STUM OTHOILICHHUEM SIBIIAETCS «J1Io0uT». JlanHbiii dakT Ha s3bike [Iposior
3aMUIIETCS CICAYIONUM 00pa3oMm:

JT00UT(OUJILII, IIBETHI).

IIpaBuiia - 5TO CBA3aHHBIC OTHONICHUSA; OHU IO3BOJISIOT [Iposiory
JIOTUYECKHU BBIBOAUTH OJHY MNOpiui0 MHopmaruu u3 napyroiul. IIpasuio
MIPUHUMAET 3HAYEHUE «UCTUHA», €CJIM JI0Ka3aHO, YTO 3aJlaHHBIN HAOOp ycC-
JIOBUH SIBJISIETCSI HCTUHHBIM.

[Iponor Bcerga WIIET pelieHUE, HaYMHAs C MNEpBOro ¢axkra W/ Wiu
MpaBWiIa, ¥ IPOCMATPUBAET BECh CIIUCOK (haKTOB /WU MIPABUII JI0 KOHIIA.

3amanue BOMPOCOB O (pakTax B MPOTpaMMe Ha3bIBACTCSA 3allPOCaMM K
cucteme IIposora. bosiee oOuM TEPMUHOM [IJIsl 3aMpoca SBISETCS 1eJIb
(goal). Ilposor melTaeTcss pa3pemuTh IICNIb (OTBETHTh Ha BOMIPOC), IMPO-
cMaTpuBaeT Bce (aKkThl, HAYMHAS C MIEPBOTO J0 JTOCTUKEHHUS MOCIETHETO U3
HHUX.

3ampockl K CUCTEME MOTYT ObITh IPOCTHIMU U COCTaBHBIMH (COCTaB-
Hag 11enb). CocTaBHas LIENb - 3TO 1€, BKJIIOYAIONIas JIBE Wik 0ojiee yac-
TEW; KaXJasd 4acTh COCTAaBHOM 11€JIM HA3BIBACTCS MOIIEIBIO.

CocrtaBHas 11€71b MOXET OBITh KOHBIOHKTUBHOM (MOALETbr A U TOJI-
1enb B) wim au3broHkTUBHOMN (Toauens A uinu noauenb B). I[Moanenn ot-
NENA0TCS APYT OT JApyra 3HAKOM «,» JJI KOHBIOHKIHHU U <«;» IJISl JU3b-
IOHKIMHU. Mcronp3yss KOMOUHAIIMU KOHBIOHKIMM W JTU3IBIOHKIIUU MOYXKHO
CTaBUTh CUCTEME BOIIPOCHI PA3IMYHOMN CIIOKHOCTH.

Mbl moxeMm 3anaBaTh [Iponory Takue K€ BOIMPOCHI, KOTOPHIE MBI
MOTJIM ObI 3a71aTh BaM 00 ATUX OTHOIIEHUsAX. OCHOBBIBAsCh Ha U3BECTHBHIX,
3aIaHHBIX paHee aKTax U MPaBUIIAX, Bbl MOKETE OTBETUTH HA BOMPOCHI 00
ATUX OTHOIIECHHUSX, B TOYHOCTHU TaK € 3TO MOxeT cuenarb lIpomor. Ha
€CTECTBEHHOM SI3bIKE MBI cripammBaem: «bwit moout users?». 1o mpa-
BriaM [Iposora Mbel cipamBaeM:

1t00uT(OUILII, IIBETHI).

[TonyuuB Takoii 3anpoc, [Iposgor Mor Obl OTBETUTH:

yes (na)

notomy yto IIponmor umeer ¢akT, MOATBEPKIAIOIMINM, YTO ITO TaK.
HemHOTO M3MEHHMB BONPOC, MBI MOTJIM ObI CIPOCUTH Bac Ha €CTECTBEHHOM
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s3bike: «Uto moout bumn?.

ITo mpaBmitam IIposora Mel cipamBaeMm:

aoouT(6um, Yro).

3aMeTuM, 4TO cUHTaKcHC [Iposiora He U3MEHsIETCs, KOrJa Bbl 3a/1a€Te
BOIIPOC: 3TOT 3alpoc OYE€Hb MOXO0X Ha (akT. Bmpouem, BaKHO OTMETHUTB,
YTO BTOPOH 00BEKT «YUTO» HauMHAETCs ¢ OOJIBIIION OYKBHI, TOT/Ia KaK Iep-
BBII OOBEKT «OWJT» - HET. DTO MPOUCXOJMUT MOTOMY, uTo «YUTO» - mepe-
MEHHas.

B IIponor nepemMeHHbIe BCETia HAUMHAIOTCS C 3arJIaBHOM OYKBBI WJIH
CHUMBOJIA IoA4YepKkuBanus ().

ITomyuuB 3ampoc o ToM, uyTo bumn moout, [Iponor oTBeTHT:

YTo=1LBETHI

1 Solutions

Takol OTBET MOJyYeH TaK Kak [Iposory n3BeCTeH COOTBETCTBYIOIINN
dakr.

Tak ke B [Iposiore cymiecTByeTr 0coObIil TUIT IEPEMEHHON - AaHOHUM-
Has IepeMeHHas, o00o3HayaeMasi OJHUM 3HaKoM IoauepkuBanus. C ee 1mo-
MOIIIBI0 MOKHO IMOCTAaBUTh, HAPUMEP TaKyIO 1€Jb: «J[F000#, KTO JHOOUT
IIBETHI Y.

JTOOUT(_, LIBETHI).

JIyist HanmMcaHus KOMMEHTapHueB K nporpamme B [Iposor ucnons3yer-
csi 3HaK «%» I CTPOYHOTO KOMMEHTAapus W KOMOHWHAIMs 3HAKOB
«/*mexcm kommenmapus*/» s 6j10Ka

IIporpamma Ha IIpoJiOr COCTOUT M3 HECKOJBKUX PA3JCIOB U UMEET
CIEAYIOILYI0 000OIIEHHYIO CTPYKTYPY:

DOMAINS /*ompeniesieHue THUIOB JaHHBIX */
PREDICATES /*onpenenenue mnpeaukaToB™/
CLAUSES /*onpenenenue (¢HakToOB U MpaBUI*/
GOAL /*onpenenenue 1enen’®/.

Pa3ges 10MeHOB - B 3TOM pazjeie OOBSBISIOTCSA JIOObIE HECTaH-
JapTHBIE JOMEHBI, HCMOJIb3yeMble IJII apTyMEHTOB BalllMX MPEJIUKATOB.
Homensl B IIponore - mogoOHO TUNAM JaHHBIX Ha JIPYTUX SI3BIKAX IMPO-
rpaMMHupoBaHus. basucHeie craHmapTHbIe AoMeHbl [Ipomora - char, byte,
short, ushort, word, integer, unsigned, long, ulong, dword, real, string u
symbol.

Pa3nes mpeamkaToB - OOBSIBIAIOTCS MPEIUKATHI U JTOMEHBI (THUIIBI)
apryMeHTOB TpeaukaroB. Mim apyrumm cioBamu B pasjgenc predicates
MEePEUUCIIAIOTCS BCE HCIOJIb3yEeMble BaMH MpeauKaThl ((DaKkThl U MpaBUIIa) C
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ONMCAHUEM THUIIOB UX apryMeHTOB. MIMs mpenukara J0JDKHO HAYMHATHCS C
CUMBOJIA (OPEANOYTUTEILHO HUWKHUU PETUCTP), COMPOBOKIAEMOIrO IO-
CJI€0BATEIbHOCTHIO CUMBOJIOB, IU(P, U CUMBOJIOB TOAYCPKUBAHUS, JJIH-
HOM 110 250 cuMBOIOB. B MMeHax mpeaukarta HeJlb3sl HCIIOIb30BaTh Mpooe,
3HaK «MHUHYC», 3BE3JI0YKH, WM HAKJIOHHYIO BIpaBo uepTy. OObsABICHUS
[Ipenukara UMEIOT CIEAYIOUTYIO0 POpMY:

PREDICATES

PredicateName (argument_typel, argument_type2, ...)

Argument_type - sBJISIOTCS WIM CTaHAAPTHBIMU JOMEHAMH WJIH JI0-
MEHaMH, KOTOpbI€ Bbl OOBSIBUIN B pazjesie JoMeHOB. OObsIBICHUE TOMEHA
apryMeHTa U ONMCAHUE TUIIA ApTYMEHTa MO0 CYTH OJIHO U TO XKe.

Pa3znen npennoxennii (Clauses) - pasMeneHs! GpakThl U IpaBHIIa, Ha
ocHoBe Koropbix Visual Prolog meiTacTcst ymOBICTBOPUTH LEIb IPO-
IrpaMMBI.

Pa3nen mesieii - B 9TOM paszjienie 3ajaaercs Iielb (3ampoc) Balien
MPOTPAMMBI.

[IpuBeneM mpuMep MOSICHSIONMIMM COJIep)KaHUE MEPEYUCICHHBIX pa3-
nenoB. B mporpamme caenaeM clienyroliee: co3aaauM JOMEH ¢ UMEHEM age
LEJIOYMCICHHOI0 THUIIA; OMNUIIEM IMPEIUKAT Go3pacm W NPEeAuKar npo-
geccus, KaxIpI U3 KOTOPBIX MMEET JBa apryMeHTa; B paszjielie Mpeio-
KeHu HanuieM 4 ¢dakTa; 3a1aiMM COCTaBHYIO 11€JIb C TTOMOIIbI0O KOTOPOH
MOXHO y3HaTh (D)aMUJIUN KOHAUTEPOB U CKOJIBKO UM JIET.

domains % OOBSBHIIN TOJIb30BATCIILCKUH JIOMEH
age = integer % ¢ UMeHeM age

predicates

eo3pacm(symbol, age) % 0OBSBHIIN TTPECIUKATHI
npodeccus’yrbol, symbol) % Bo3pact u npodeccus

clauses

BO3pacT(MBaHOB, 25).

BO3pacT(meTpos, 40).

npodeccusi(MBaHOB, KOHAUTED).

npodeccusi(reTpoB, CTPOUTEIIb).

goal

% Y3HaeM ¢aMuiInu KOHIUTEPOB U CKOJIBKO UM JieT podeccusi(KTo,
koHauTep), BozpacT(KTo, Ckosbko JeT).

Ha cocraBnennbiii Takum oOpazom 3ampoc [Iponor orBeTuT OyK-
BaJIbHO CJIEYIOIIIEE:
Kro=uBanoB, CkoJyibkO JieT=25
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1 Solution

ITopsiioK BbINOJTHEHUSA PAGOTHI

1. M3yunth wmHTEpdEHC cpeapl BUlyaabHOW pa3padoTku Visual
Prolog.

2. Hamucats 1 3ammycTuTh IpOrpaMmy:

goal

write («I[TpuBet ctymentam UT»), nl.

3. Hamucatp u 3amyCTuTh mporpamMmy mpo crnopT. B okHe HYXHO Ha-
reyaraTh CJICAYOIINN TEKCT:

Predicates

urpaet (Symbol,symbol)

Clauses

urpaet («Bacs»,pyT00:1).

urpaet («Ilets»,pyTodom).

urpaet («Marmay,6ackeTo0i).

urpaet («Bausi»,naptc).

Goal

urpaet(Kro,pytdo).

B narHOM mpuMepe MBI HamMcalld HECKOJIBKO (DaKTOB O TOM, KaKUMHU
BUJIaMH CTIOPTa YBJIEKAIOTCS IMKOJBbHUKHA. M XOTHM, 4TOOBI IMporpamMma
nokasaja, KTo urpaet B ¢yTooJI.

Ecnu Ha skpaHe nmosiBHTCS Haamuch nondeterministic clause, kak Ha
puc. 7, TO 3TO 3HAYMT, YTO B IIPOrpaMMe IMPOU30IIIa OMHOKa.

Puc. 7. CooOuienne 00 ommoOke

OT0 coobIIeHHe TOBOPUT O TOM UTO MPEIUKAT ucpaem SIBISETCS He-
JICTCPMUHUPOBAHHBIM, T. €. MOXKET IMOPOXKIaTh Oojee OJHOTrO perieHus. B
HaimeM ciaydae B (yrOon wurparotr Bacs u Ilers. JlerepMuHUpOBaHHBIC
PEANKATHI TOPOKAAIOT TOJIHKO OJTHO PEIICHUE.

YcTpaHuTh TaKyro OIMMOKY MOYKHO ABYMS CIIOCO0aMm:

1) HamwmcaTh B pasjeliec MPEANKATOB 3ape3epBUPOBAHHOE CIIOBO NON-
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determ mepen omucanueM mnpeaukara Hanpumep «nondeterm wurpaet
(symbol,symbol)», sro ykaseiBaer Visual Prolog, uro mpemukar urpaert
HEJIECTEPMUHUPOBAHHBIN;

2) B HacTpOMKax KOMIWIATOPA (pUC. 4) YCTAHOBUTH MEPEKITIOYATEIh
Nondeterm. 3rto HyxHO mis Toro, urodbl kommwisrop Visual Prolog
OPUHAMAJ 10 YMOJIYaHHIO, YTO BCE ONPE/CIICHHBIC IMOJIb30BATEICM IIpe-
JIMKAThl - HEJACTCPMUHUPOBAHHBIC TPU STOM 3ape3ePBHPOBAHHOE CJIOBO
nondeterm mMo’xHO HE TTHCATh.

4. CocraButh nporpammy «TenepoHHBIH CIPaBOYHUK», B KOTOPOM
OyayT COIepIKaThCs JAaHHBIC O Biajaeible (pamMuius Wik UMsS) U HOMEp
tenedoHa (eCIu OH eCTh).

CoCTaBHUTh MPOCTHIE 3AMPOCHI, C IIOMOIIBIO KOTOPBIX BHISICHHUTD:

- HoMmep TenedoHa 1o hammwinu (MIMEHH);

- BIIaJieNIbIla KMCIOIICTO ONPEACIICHHBIA HOMED TeaedoHa.

CoCTaBUTh COCTaBHBIE 3aIIPOCHI, C IOMOIIBIO KOTOPHIX BBIICHUM:

- (haMuIMM TeX, KTO UMEET TeIC(POH U UX HOMED;

- (haMuIMM T€X, Y KOr0 HOMEpa OJMHAKOBBIC HOMEPA TeIC(POHOB,;

- (aMuIMM TEX, y KOro HeT Tenedona;

- (haMuIMM TEX, KTO UMEET JIBa HoMepa TelieoHa.

B mporpamme ykaszath paszgensl: predicates, clauses, goal. Iemu (3a-
IIPOCHI) 3a/1aBaTh MOOYEPEIHO B pasaeie goal.

5. CocraBuTh nporpamMmy «OpraHusanus TYpHHpA 110 TEHHUCY», KO-
TOpasi COJCPKUT CBEACHHS 00 MMEHax M Bo3pacTe MrpokoB. Kaxkmas mapa
UTPOKOB OJIHOT'O BO3pacTa JOJHKHA IMPOBECTH MEXay coOOM JBe UIphl. 3a-
Jada IporpaMMBbI - COCTABUTh CIHCOK UIP TYpHHUPA, UCIOIB3YS JJIS 3TOTO
COCTaBHBIC 3aIPOCHI.

KoHTpoJbHBIC BONIPOCHI

N3 Kakux OCHOBHBIX Pa3/IeJIOB COCTOUT MPOJIOT-IIporpamMma’?
B dem paznuiia Mmexay haktamu u mpaBmiiamMu?
Yrto Takoe cocTaBHad IeJIb U KaK OHA ITUIIETCS?
Kakoe nms MoxkeT umeTh nnepemenHas B IIpomor-nporpamme?
Yro takoe «pakt» B [Iponor-nporpamme?
UYro Takoe «mpaBuno» B [Ipomor-mporpamme?
N3 kakux gacteu coctouT npasuio B [Iponor-nporpamme?
CKolbKO MEpPEeMEHHBIX MOXKHO HCHOJIb30BaTh B pazaene GOAL
NP TECTUPOBAHUH MPOTrpaMMbl yTuiuTon Test-Goal?

9. MOXHO 71 MCIOJIB30BaTh PyCcCKUe OYKBBI IIPU HAITMCAHUM UMEHU
nepeMEeHHOM ?

NN E
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IpakTuuyeckoe 3ansitue Ne 3. ApupmernyecKkue BbIYMCICHUSA
u cpaBHeHus B IIpoJiore

[lenb pabOTHl - U3YUYUTh BO3MOXKHOCTH BCTPOEHHBIX MPEIUKATOB U
(GYHKIUN 71 BBITIOJIHEHUS BBIYMCIICHUN, CPAaBHEHWM M OMEpaIliii BBOJA-
BBIBO/IA

Pe3ynbTaToM MpakTU4YecKoil paboThl siBisieTcs oTyeT. OTUeT JOJKeH
COJZICpKaTh JIMCTUHT MPOTrPpaMMbl C KOMMEHTApUsIMH, PE3yIbTaThbl, BbIJa-
BAEMBIE IPOTPAMMOM HA KAXKIBIM U3 3aIIPOCOB.

JI1s1 BBIMOTHEHUS MPAKTHYECKON padoThl Ne 3 CTYJIeHT JOJKEH U3Y-
YUTh IPUBEACHHBIN HUKE TEOPETUUECKUN MATEPUAIT

DYHKUUMN U NIPEIUKATHI
Bo3moxkHoctn Berumcienuii B Visual Prolog anamoruysbsl coOTBET-
CTBYIOIIMM BO3MOKHOCTSIM TaKHX SI3bIKOB MporpammupoBanus, kak C, Ba-
sic, Pascal.
Visual Prolog wimeeT monHbI HAO0OpP BCTPOCHHBIX MaTEMAaTHYECKHX
GYHKIMHA ¥ TPEAUKATOB, KOTOPHIC HCIIOIB3YIOT IIENbIE M BEICCTBEHHBIC
3HaueHus. X ciucok mpuBesieH B Ta0I. 1.

Tabmuua 1. Apudmerndeckue QyHKINUN U IPETUKATHI

X mod Y BosBpaimaet octaTok oT aeseHus X Ha Y,
XdivyY Bosepamaet yactHoe OT AeneHus X Ha Y.
abs(X) Moayab X.

cos(X), sin(X), tan(X) Kocunyc, cunyc, TanreHc X COOTBETCTBEHHO (X B pajnaHax).

arctan(X) ApkTaHresc X.

exp(X) Bo3BosuT € B cTeneHp X

In(X), log(X) HaTypanbHblii u gecaTH4HbIN Jorapudmer X.

sqrt(X) KBanpatHblii KOpeHb X.

random(X) [TpucauBaer X ciyvaitHoe yncio (0 <= X < 1).
random(X, Y) [TpucBauBaer Y ciyuaiiHoe 1enoe yucio (0 <=Y < X).

VHUIMAIM3UpYeT TeHepaTop CIIydaiHbIX 4Yucesl. [Ipu MOCTOSHHOM
randominit(SEED) SEED mpenukar random() Oyaer BbliaBaTh OJHO U TO KE 3HAUCHHUE
(McoaB3yeTCsl 17151 CTATUCTHYECKOIO0 TECTUPOBAHHUS).

round(X) Oxpyruser X.

trunc(X) Ycekaer (oTOpaceiBaeT qpoOHYIO 4acTh) X.

sSIBHOE TpeoOpa3oBaHKWE YHCIOBBIX JOMEHOB (domain - ums BO3-
BpaIaeMoro JOMeHa).

I[JIH BO3BCACHHA YUCJIa B ITPOU3BOJIbHYIO CTCIICHDb X MO>KHO HCHOJb-

val(domain, x)
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30BaTh KOMOMHaLMIO QyHKIWMi eXp u In. Hanpumep,
1283=exp(8,3*In(12)) wmmu Xxv =exp(Y*In(x))

Tpuronomerpudeckne QPyHKIUU TPEOYIOT, 4TOOBI X OBLT BETUUNHOM,
MIPEJICTABIISAIONICH YTOJl B paliaHax.

B apudmernueckux BbipakeHusx B Visual Prolog wucmonp3yrorcs:
OuHapHble onepaTopsl (+, -, *, /), yHapHbIe onepatopsl (-, +); CKOOKH.

[TpuopuTeThl omeparuii B MOPSAAKEe BO3pACTaHUS: OWMHApPHBIE OTepa-
TOpHI (-, +), OuHapHBIC onepaTopsl (/, *, mod, div), yrapHBIe onepatopsl (-,
+), CKOOKH.

CpaBHeHne

B Visual Prolog ncmomns3yrores ciaeayroine onepaTopbl CpaBHEHUS:
<, <=, =, >=, > < uiy ><.

CpaBHHBaTh MOYKHO KaK YHMCJIOBBIC, TAK U CUMBOJIbHBIC BBIPAKCHUS.

IIpu cpaBHeHuu cumBOJIOB IIposior ucnosib3yeT 3HA4YEHHE KOJIOB
ASCII nnsa kaxmoro cuMBoia. Hanpumep, cpaBHenne ‘@’ < ‘b’ mpeobpa-
3yeTcs B apupMeTrudecKoe BeipakeHue 97<98.

Kornma cpaBHUBaIOTCS CTPOKM WM HACHTU(PUKATOPHI, pe3ysbTaT 3a-
BUCHUT OT CPABHEHUSI CUMBOJIOB Ha COOTBETCTBYIOIIUX NMO3UIUAX. Pe3ynbTar
paBeH TOMY, KOTOPBIN MOJYy4HIICs Obl MPYU CPABHEHUM MEPBBIX CUMBOJIOB B
TOM cily4ae, €Clyd 9THU JIBa CUMBOJa HE paBHBI. Eciu e OHU paBHBI, TO
[Iponor cpaBHUBAET CIEAYIOUIYIO TAPy CUMBOJIOB M BO3BpAILlA€T PE3YJIbTAT
TOTJAa, KOTJa OHU HE paBHbl. B MNpOTHUBHOM cilydae MpOBEpsIETCS
ciedyomas napa u T. A. Eciu KOHeI JOCTUTHYT, U mapa pa3uyHbIX CUM-
BOJIOB HE HailieHa, 00Jiee KOPOTKasi CTPOKA CUUTAETCSI MEHBIIEH.

CpaBHeHue «antony» > «antonia» orieHWBaeTCs Kak UCTUHHOE, T. K.
IIepBas mapa pa3jIuvHbIX CUMBOJIOB Y U | UMEIOT 3HaueHHs 79 u 69 B Kogax
ASCII. Ananornyno, cpaBHEHHE «aa» > «a» -UCTUHHO.

Nnentuduxatopsl HE MOTYT CPaBHUBATHCA HEMOCPEICTBEHHO H3-3a
cunTakcuca. Hampumep, nipu cpaBHenun Pl=peter, P2=sasha uaentrdu-
KaTop Peter He MOXKET HEMOCPEJACTBEHHO CPABHUBATHCS C WACHTU(DUKATO-
pom sasha. OHu JO/KHBI OBITH CBSI3aHBI C MIEPEMEHHBIMH, KOTOPBIC CpaB-
HUBAIOTCS WUJIW 3alMCaHbl KaKk CTpoku: P1>P2.

I'enepaTop cay4yailHbIX YucCel
Jlns renepanuu cirydaiiaeix gucen B Visual Prolog mpemxycmorpensl
JIBa CTaHAAPTHBIX npeaukarta. OQUH BO3BpAILACT CIyYalHOE BEIIECTBEHHOE
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yucsio B auanazoHe ot 0 go 1, mpyroil Bo3Bpamiaer CiaydaiHOE YHMCIIO B
nuana3oHe ot 0 10 JTaHHOTO YHCIIA.

[Tpenukar random/1 Bo3Bpaimaer CiydaiiHOE BEIIECTBCHHOE YHCIIO
RandomReal, ynosnerBopsitomee ycnosuto: 0<= RandomReal<l. ®opmar
npenukata: random (RandomReal).

[Tpenukar random/2 wumeer nBa aprymeHra, ero ¢opmar. ran-
dom(MaxValaue, Randomint). DTor mnpeaukaTr CTaBHUT B COOTBETCTBHE
Randomint CIIy4aliHO€ YHCJIO0, YAOBIETBOPSIOIIEE YCIOBUIO:
O<=Randomint<MaxValaue. IIpeaukar random/2 pabGortaeT ObICTpee, YeM
random/1, 1. k. UMeeT LEIOYNCICHHYIO apU(PMETHKY.

[Mpemukar randominit/l wumeer dopmar: randominit(Seed). Ilo
YMOJTYAHHMIO CIydaliHOe HayaJdbHOE 3HAYCHUE NEHEPHUPYETCSA KaK (yHKIIHS
CUCTEMHOT'O BPEMCHHM, a apryMeHT Seed ycTaHaBIMBaeT HavajabHOE 3Haue-
Hue. OcHoBHOe HasHaueHHe randominit - mpexocTaBUTh IMOBTOPSIEMYIO
MOCJICIOBATCIBHOCTD TICEBAOCIYYaHBIX YUCEII JUIT CTATHCTHYECKOrO TeC-
THPOBAHMS.

[{enouuncieHHas U BEIICCTBEHHAS BEpCHM random HCIONB3YIOT OfH-
HAKOBOE HavaJIbHOC 3HAYCHUE M 0a30BBIN T'€HEPATOP YHUCEIL.

IIpeaukaThl BBOAA-BHIBOAA

Bvl6o0 na sxkpan. JIns BbIBOJAa HAa JKpaH HMCIOJIB3YETCS IPEIMKAT
write(). Ero cunTakcuc:

1) write(cnucox nepemennvix 011 6vlgoda [ynpasiarouue cuM8o-
nwt]). [lepeMeHHbBIC pa3esSIOTCs 3 ThIMU;

2) write(«cmpoxa 0ns evi600a [ynpasisiowsue cumeovl] »).
Yupasastomue cumMBobI - \t, \r, \n u 1. 1., rae \t - TaOysus;

\r - BO3BpaT KapeTKH;

\n - HayaI0 HOBOM CTPOKH.

Jlist Toro 4ToObl HaYaTh BBIBOJ B HOBYIO CTPOKY HCIIOJIb3YETCS TIpe-
mukat nl - new line.

ITpumep:

PREDICATES

s(string)

CLAUSES

s(«3HaueHue»).

GOAL

s(W),

write(«\tIIporpamma npumep\nBropas ctpoka\ny),
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write(«OT1BeT =«¢,»\t», W), nl,
write(«Koner mporpammsi»),nl,nl.

ITocine 3amycka nmporpaMmmMa BBIIAET CHEAYIOIIUN PE3YIIbTAT:
IIporpamma npumep

Bropas crpoka

OtBer = 3HaueHUe

Konen nporpammel

W= 3HauecHue
1 Solution

[Tocnenuue nBe CTPOKU mporpamma, a TouHee yruiauta Test Goal,
BBIZIA€T aBTOMATUYECCKH.

B600 ¢ knasuamyper. JIns BBOJA JAHHBIX C KIABHATYPhl HCIIOJB3Y-
IOTCS IIPEANKATHI:

readint(mepemennas) - BBoj omHoi mepemenHoi Ttuna INTEGER;

readreal(nepemennas) - BBojx ojxHOM mnepemenHoi Ttuna REAL;

readchar(mepemennas) - BBoj oaHoii nepemennoi tuma CHAR.

Bo Bcex ciydasix, KpoMme MOCIeAHEr0, BBO HEOOXOAMMO 3aKaHUNBATh
HaxxatueMm kiaBuiu ENTER.

Iopsinoxk BHINOJIHEHUS PadOThI
1. CocTtaBuTh NporpaMMy BBIUYHUCIICHUS apu(PMETUUECKOTO BhIpaKe-
Huys. J{71g Ka)X1oro 3aaHns HalmucaTh 3 BapuaHTa IMPOTPaMM:
- € 33/IaHUEM NIEPEMEHHBIX B TEJI€ IPOTPAMMEBI;
- C BBEJICHUEM JIAHHBIX C KJIIABUATYPHI;
- C 33JlaHMEM 3HAYEHUN MEPEMEHHBIX C MOMOUIBIO T'e€HEpaTopa CiIy-
YJaWHBIX YHUCEJI

KoHTpoJbHBIEC BONIPOCHI
1. Kakue BbIpaxxeHHs1 MOXKHO cpaBHUBaTh B [Ipomnore?
Kakwne BcTpoeHHbIE PEIUKATHI UCTIOJIb3YIOTCS JJIsl BBOJIA U BBIBO-

N

KakoBo ocHOBHOE Ha3Ha4YeHHE Mpeankara randominit?
Kak nmpoucxoIuT cpaBHEHNE CTPOKOBBIX MIEPEMEHHBIX ?
YeM OTIUYAIOTCSI OWHAPHEIE ONIEPATOPHI OT YHAPHBIX?
6. B dyem cocTouT OTIaMYME BCTPOSHHBIX NpeaukaTos random/1 u
random/2?

o bk w
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IpakTuueckoe 3ausitue Ne 4. YnpapJjieHue NOMCKOM ¢ BO3BPAaTOM B
IIpoJiore

[{enb pabOTHI - U3YUYUTHh BCTPOCHHBIN MEXaHU3M IOMCKaA C BO3BPATOM
Y HHCTPYMEHTAJIbHBIE CPEJCTBA YIIPABJICHUS ITIOUCKOM PELIEHUIN

PesynbratoM mpakTuueckoil paboThl sBiseTcss oTyeT. OTYET JOJKEH
COAEPXKaTh JIUCTUHI NPOTPAMMBI C KOMMEHTAPUSIMHU, PE3YIbTAThI, BbIJA-
BAEMBIE NMPOTPAMMOM HA KaXKIbIM U3 3aIIPOCOB.

JJ1s1 BBIMOSTHEHUSI IPAKTUYECKOM paboThl Ne 4 CTyJIEHT JOJKEH U3y-
YUTh NIPUBEACHHBIN HUKE TEOPETUUECKUN MATEPHUAIL.

HUcnoab3oBanne npeaukara fail

Visual Prolog HaurHaeT mOKWCK ¢ BO3BpAaTOM, KOI'JIa BHI30B 3aBepilia-
eTCcs HeyaauHo. B ompeeeHHbIX CHUTyalnusx ObIBaeT HEOOXOAMMO HHH-
[[UAJIM3UPOBATh BBITIOJHEHUE MOMCKA ¢ BO3BPATOM, UTOOBI HAWTH JIPyrHe
pemenus. Visual Prolog moanepskuBaer crieruanbHbiil npeaukat fail, BoI-
3BIBAIOIIMI HEYCIICIIHOE 3aBEPIICHUE, H, CICI0BATEIbHO, HHUIIHATH3UPY-
et Bo3Bpar. JlelictBue npeavkara fail paBHocHIbHO 3¢ (dekTy OT cpaBHe-
HUS 2=3 WIN APYTOA HEBO3MOKHOU MOLIEIIN.

fail He MoxkeT OBITH corjlacoBaH (OH BCErjia HEYCIICIICH), ITO3TOMY
Visual Prolog BeHYXIeH MOBTOPATH MOWCK ¢ Bo3BpaTtoMm. IIpm mowmcke ¢
BO3BpPATOM OH BO3BpalllaeTCs K MOCICIHEMY OOpaICHHIO, KOTOPOE MOXKET
MPOU3BECTH MHOKECTBEHHBIC pelleHns. Takoe oOpallicHHe Ha3bIBAIOT HE-
JAeTepMUHUPOBAaHHBIM. HenerepMuHupoBaHHOE OOpallieHue SBIIIETCS TPO-
THUBOIIOJIOXKHOCTBIO JCTEPMUHHUPOBAHHOMY OOPAIICHUIO, KOTOPOE MOXKET
IPOU3BOIMTH TOJIBKO OHO PEIICHHE.

IIpepbiBaHue MOUCKA C BO3BPATOM: OTCEYeHHUE

Visual Prolog npenycMarpuBaeT BO3MOXHOCTh OTCEUYCHUS, KOTOPAS
UCIIOJIB3YETCS NIl MPEepPhIBAHUS TOMCKA C BO3BPATOM; OTCEYEHUE 00O03HA-
yaeTcs BOCKJIMIATENbHBIM 3HAKOM (!). JlelicTByeT oTceueHHne MpoCTo: ye-
pPE€3 HErO HEBO3MOKHO COBEPIIUTH OTKAT (IIOMCK C BO3BPATOM).

CyuIecTBYIOT JIBa OCHOBHBIX CJIy4as MPUMEHEHUSI OTCEUCHUSI:

- Ecxau BbI 3apaHee 3HaeTe, 4TO ONPEACICHHBIE OCHIIIKA HUKOTAAa HE
OPUBEIYT K OCMBICICHHBIM pelIeHUsIM (ITOMCK PEIICHU B 3TOM Clly4yae
OyIeT JUIIHEeW TpaToll BpeMEHH), - MPUMEHUTE OTCEYEHUE M Mporpamma
CTaHET ObICTpee W PKOHOMHYHEe. Takol MpueM Ha3bIBaIOT 3€JIEHBIM OTCE-
YEHUEM.
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- Ecnm orceuenus tpebyer cama JOTMKa MPOrpaMMBbl JjIsl UCKITIOYE-
HUSI U3 PACCMOTPEHUSI allbTEPHATUBHBIX MOJLENIEH. ITO - KpacHOE OTce-
YECHHE.

HNcnoab3oBanue oTrceyeHu

IIpenorBpalieHne MoMcKa C BO3BPAaTOM K NPEABIAYIIEH MOALECIA B
MpaBUIIE:

rl :- a, b,

I, C.

Takas 3anuch sBiseTcs crocodoM coodmuts Visual Prolog o tom,
YTO BAC YJOBJIETBOPUT MEPBOE PEUICHUE, HAUJEHHOE UM I MOALIENEH a U
b. Mest BO3MOXKHOCTh HAWTH MHOYKECTBEHHBIC PEIICHUS TPU 0OpalleHun
K C IMyTeM IOUCKa ¢ BO3BpaToM, IIposor nmpu 3TOM HE MOXKET MPOU3BECTH
OoTKaT (IIOMCK C BO3BPAaTOM) 4Y€pE3 OTCEUCHUE M HANTU AIbTEPHATUBHOE
pemenue i oOpamieHuii a u b. OH Takke HE MOXET BO3BPATHTHCS K
APYroMy TpeII0KEHUIO, OnpeaeisatomeMy npeaukar rl.

IIpexoTBpaleHne NOMCKAa ¢ BO3BPATOM K CJeAyIOIeMYy MpeaJI0:KeHHI0
OtceueHne MOKET OBITH MCIIOJIB30BAaHO, KaK CIIOCOO COOOIIUTH
Visual Prolog, yTto oH BIOpall BEpHOS IPEII0KECHUE IS ONPEICICHHOIO
npeaukarta. Hanpumep, paccMOTpuM clieiyromuil (parMeHT:
r(1):-
!
a, b, c.
r(2):-
I, d

Q)
|

C.

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

Vcronp30BaHUe OTCEUYCHHUS JieJacT MpEauKarT [ JeTepMHUHHUPOBAH-
HeIM. B mannom ciyuae, Visual Prolog Beimonusier oOpaiienue K I' ¢ ¢QuH-
CTBEHHBIM IICJIBIM apryMeHTOM. [Ipeamnosioxkum, 4To TpOU3BEACHO 00pa-
menne (l). Visual Prolog npocmaTtprBaer nporpaMmy B IMTOMCKaX COOTBET-
CTBUSA I OOpAIlEHUs; OH HAXOJIUT €ro ¢ MEPBbIM MPEI0KEHUEM, OIpe-
nensroruM I. [Tockoabky uMeeTcst 0ojiee 4YeM OJTHO BO3MOXKHOE PEIICHHE
mig mpaHHoro oOpamenus, Visual Prolog mpocraBiser Toduky BO3Bpara
okoJio 3toro mpetoxenusa. Tenepp Visual Prolog mHaunnaer oOpaboOTKy
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Teja TpaBuWiIa, MPOXOIUT YEpe3 OTCEUCHHE W HCKII0YAeT BO3MOXKHOCTH
BO3BpAIIICHUS K JPYTOMY OPEAI0KEHHIO . DTO OTMEHSET TOYKHU ITOKCKA C
BO3BpATOM, MOBBIIIAsA 3()(PEKTUBHOCTh BBIIOJIHEHHS MPOTrPaMMBl, a TaKkKe
rapaHTUPYET, YTO OTJIABIMBAIOIIEE OIIMOKH MPEIIOKEHUE OyAeT BBIIOJ-
HEHO JIMIITL B TOM CITy4ae, €CJIM HH OJHO M3 YCIIOBHI HE OyJeT COOTBETCT-
BOBaTh OOpaIlCHUIO K I.

OO6paTrTe BHUMaHHE, YTO KOHCTPYKIIHS TAaKOTO THIIA BEChbMa MOX0XKa
Ha KOHCTPYKIMIO CaS€ B JPYrUX s3bIKaxX MPOTPAMMHPOBAHMS; YCJIOBHUE
MIPOBEPKHM 3aIMCHIBAETCS B 3ar0JI0BKE MPaBUIL.

OnHako cienyer, o BO3MOXHOCTH, ITOMEIIaTh MPOBEPOYHOE YCIIO-
BHE€ MMCHHO B 3aroJIOBOK MpaBujia - 3TO MOBBIMAET 3P(HEKTUBHOCTD MPO-
rpaMMBbl U YIIPOIIIAET €€ YTECHHUE.

Ilopsiok BBINOJHEHUST PA0OTHI

1. Kakue OTBETHI 1acT mporpaMma, cojaeprkamias ciaeayromnme GpaxTol
U TIpaBuUjIa;

p(1).

p(2):-1L

p(3).

Henn: p(X); p(X), p(¥); p(X), !, p(¥Y).

J1aTh mosCHEHUS.

2. CocTaBUTh NMPOTPAMMY PCIICHHS IBYXCTYNEHYATOW (YHKIIMH, HC-
nosib3ys ounapaoe otHomeHue f(X,Y), 6e3 mpumeHeHus oTcedeHuid; mpu-
MEHUB 3€JICHBIC OTCEUSHHUS B JIBYX NEPBBIX MpaBUjIaX; UCIIOIb3Ys KpPACHBIS
OTCCUCHHS.

[IpaBuno 1: ecimm X<3, To Y=0.

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

[TpaBuio 3: eciiu X>=6, To Y=4.

3. CocTaBUTbh MPOTpaMMy OTpEeSICHUs] HAMMEHbIEro (HanOobIIe-
ro) u3 aAByx uucen (X,Y) 0e3 mpUMEHEHHUS OTCCUYCHHH M C NMPUMEHECHHUEM
3€JICHBIX M KPAaCHBIX OTCEUCHHUH.

4. BLINIOIHUTH 3alaHus COTJIaCHO BapHuaHTaM, UCIIOJIb3Ys IIPCANKATBI
fail, cut (1).
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BapuaHTbl 3a1aHuUil 1JIS BHINOJHEHUA NMPAKTHYECKOH Pad0ThI

1. CoctaBUTh BCE BO3MOKHBIE BApUAHTHI BBIIIATHI 38JJTAHHON CyMMBbI
JICHEeT JeHEe)KHBIMHM 3HaKaMu HoMuHaIoM 1, 2, 5, 10, 50 u 100 py6:eit.

2. CocTaBUTh BCE BO3MOXKHBIE BApUAHTHI KOJA JUIsl KOJIOBOTO 3aMKa C
4-ms kHoTKa (tudpamu u/unu OykBamu). J[uHa koja - 2 3Haka.

3. CocraBuUTh BCE BO3MOXKHBIE BAPUAHTHI BIFOOJICHHBIX Map B KOMIIA-
HUU U3 3 MaJbYUKOB U 5 IEBOYEK.

4. Hanucarp nporpammy, KOTOpasi BRIBOJUT Ha dKpaH BCE JBOUYHBIC
yucia ot 0 go 15.

5. CocTaBuTh pacnucaHue BCeX UTP (JIoOMa U B TOCTAX) JJIsl TPYMIIBI
u3 4-X GyTOOIBHBIX KOMaH/I.

6. HaiiTu Bce Tpex3HauHbIE YKClIa, CyMMa IU(P KOTOPOro paBHa 14.

/. HaifTu Bce NByX3HA4yHbIE 4HCJa, MPOU3BEACHUE ITUDP KOTOPOro
paBHoO 18.

8. IlomoOpaTh Bce Bo3MOXkKHBIE uncia oT 0 710 9 nmpu KOTOPHIX BbIpa-
KEHUE

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

9. Halitu Bce Tpex3HauHble YHClIa, CymMMa IUPpP KOTOPOro paBHA
MIPOU3BEICHUIO ATUX Ke TUPP.

10. TlomoGpath Bce BOo3MOXKHBIC unciia oT 0 10 9 MpHU KOTOPHIX BBI-
paxenue (A+B)C=A(B+C)

KoHTpoJ/ibHBIEC BONIPOCHI
1. 3eneHoe U KpacHOE OTCEUCHUS, X OTIIHUHE.
2. Tpunaun padots! nmpeaukaTos fail u cut (1).
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IIpakTnyeckoe 3ansatue Ne 5. Jlekaapauuu u npasuJjia B IIpoJsiore

[lens paboOTHI - MOCTPOEHHE MPOTrPaMMbl C HCMOJb30BAHUEM CTaH-
TapTHBIX JoMeHOB. [lonmyueHrne HaBBIKOB (POPMUPOBAHUS TPABUI AJIA MPO-
rpaMm Ha s3bIKe [Iponor u cocraBieHUs 3ampoCoOB IS BBISBICHUS KOHEY-
HOU LIEJIHU.

PesynbratoM mpakThueckoi padoThl gBiseTcs oryeT. OTUeT AOKEH
COAEPkKAaTh JUCTUHI IPOrpaMMbl C KOMMEHTAPUSAMM, PE3YJIbTATHI, BbIAA-
BAEMBIC MPOTPAMMON Ha KaXKIbIM U3 3aIIPOCOB.

JI7is1 BBITIOTHEHUS MPAKTUYECKOU paboThl Ne 5 CTyACHT MOJDKEH U3Y-
YUTh NIPUBEIACHHBIN HUKE TEOPETUUECKUN MATEPHUAIL.

OcHoBHbBIE cTaHAapTHBIE ToMeHbI [Iposora
B Visual Prolog ecth HECKOJIbKO BCTPOCHHBIX CTaHIAAPTHBIX JTOMECHOB.
X MOXHO HCITOJIb30BaTh NP JCKJIApaIMKi TUIIOB apTyMEHTOB MPEIUKATOR
0e3 omucanus B pazgene domains. OcHOBHBbIE CTaHAAPTHBIC JOMEHEI
IIpUBEICHBI B Ta0. 1.

Tabauma 1. OCHOBHBIE CTaHJAPTHBIC JOMEHBI

Jlomen  |Onmcanue u peanusanus

short KopoTkoe,  3HaKoBoOE, KOJMYECTBEHHOE.  Bce n1aT(OpPMbI
16 ouTt (-32768-32767)

ushort KopoTtkoe, 6e33HakoBoe, KonuduecTBeHHOe. Bee maTdopmer 16 6ut (0-
65535)

long JnmuHHOE, 3HaKOBOE, KOJIMYECTBEHHOE. Bce 1aTOPMbI
32 ouT (-2 147 483 648-2 147 483 647)

ulong JlnuaHOe,  Oe33HakoBOe,  KojuyecTBeHHoe. Bce  mmaTtdopmbl

32 out (0-4 294 967 295)

integer  [3HaKOBOE, KOJMYECTBEHHOE, UMEET MIaT(HOPMO-3aBUCHMBIH pa3mep.
[Tnardopmsr 16 our (-32768-32767) U 32 our
(-2 147 483 648-2 147 483 647)

unsigned |be33HakoBOE, KOJHYECTBEHHOE, UMEET IIAT(OPMO-3aBUCUMBIHA pa3Mep.
[Tnardopmer 16 out (0-65 535) u 32 our (0-4 294 967 295)

byte Bce miatdopmel 8 out (0-55)

word Bce matdopmel 16 6ut (0-65535)

dword Bce miardopmsr 32 out (0—4 294 967 295)

CUHTAaKCHUYECKM 3HAYEHUE, MPUHAJJICKAIICE OJHOMY M3 IEJI0YHC-
JIEHHBIX JIOMEHOB, 3alMMChIBACTCS KaK MOCIEA0BaTEILHOCTh (P, KOTO-
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poii B Cilydae 3HaKOBOTO JOMEHA MOJKET MPEANICCTBOBATh HE OTACICHHBIM
OT Hee mpoOeIoM 3HaK MHHYC. MIMEIOTCS Takke MU BOCBMEPHYHBIC U IIIECT-
Ha/IATEPHYHBIC CHHTAKCHCHI JISI OCHOBHBIX JTOMCHOB.

Homensr byte, word u dword nambosee ymoOHBI mpu pabote ¢ Ma-
IIMHHBIMH YKclIaMd. B OCHOBHOM HCIONB3YIOTCS TUIIBI iNteger u unsigned,
a Taxoke short u long.

JIpyrue 9acto HCIoib3yeMble 0a30BbIe JOMECHBI TIOKa3aHbl B TA0JI. 2.

Ta6nuna 2. OCHOBHBIE CTaHAPTHBIC TOMEHBI

Jlomen Onucanue U peanzanus

char CuMBOJI, pealin3yeMblii Kak Oe33HaKoBBIM byte. CHHTaKCHYECKH 3TO CHM-
BOJI, 3AKTIOYEHHBIN MEXKTy TBYMS OJJMHOYHBIMU KaBhIYKaMH: 'a'

real
Uucino ¢ miaBaroiiei 3ansTou, peaan3yeMon kak 8 0alT B COOTBETCTBUU C
cornamenusimu |EEE; skuBanenten tumy double B C. CuHTakcudecku
yuciaa ¢ HeoOs3aTeNbHbIM 3HAKOM (+ WM -), 32 KOTOPBIM CIIE€QYyeT He-
ckoabko 1udpp DDDDDDD, 3atem HeobOs3aTenbHas AecsiTUYHAs Touka (.) U
emie mugpel DDDDDDD, 3a koTtopbIMH HUAET HeoOsI3aTelbHAs JKCIIO-
HeHIIMaIbHas 9acTh (e(+ wiu -)DDD):
<+|-> DDDDD <.> DDDDDDD <e <+|-> DDD>
[Tpumeps! neiictBuTenbHbIX uncen (real):
42705...999...86.72
9111.929437521e238...79.83¢+21(03Hauaer 79.83x10%, kak B Apyrux
SI3bIKAX ).
[Tpu HEOOXOIMMOCTH, IIEJIbIC YUCIIa ABTOMATHYCCKH MpeoOpasyroTcs B real.

string

[locnenoBaTeTbHOCTH CUMBOJIOB, PEATU3YEMBIX KaK yKa3aTelb Ha OalTOBBIM
MaccuB, 3aBeplmiaeMbli HyneMm, kak B C. Jlma cTpok pomyckaercs nBa
dbopmara:

1. mocnenoBaTeIbHOCTh OYKB, IU(P U CHMBOJIOB MOTYEPKUBAHUS, TIPU
YeM TIePBBI CHMBOJI IOJKEH OBITh CTPOYHOM OYKBOMA;

2. TOCIIEOBATEIbHOCTh CUMBOJIOB, 3aKJIIOYEHHBIX B IBOMHbBIC KaBBIUKH.
[Ipumepsl CTPOK:

TesehoH_HoMep, «OueT Ha moes3ay», «Dorid Incy

CTpOoKH MOTYT JOCTUTATh JUIMHBI B 255 CUMBOJIOB, B TO BpEeMsI KaK CTPOKH,
koTopbie Visual Prolog cuwurthiBaeT u3 (aiiia WM CTPOUT BHYTPH ceOs,
MOTYT 10CTUTaTh (TeopeTrndecku) 10 4 ['6aiit Ha 32-0uTOBBIX IIATPOPMAX.

symbol  [[TociemoBaTenbHOCT CHMBOJIOB, pealn3yeMbIX KaK yKa3aTelb Ha BXOJI B
Ta0nuie UACHTU(PUKATOPOB, XpaHAILIEH CTpOoKu uaeHTUu(ukaTopoB. CHH-
TAaKCHC - KaK JJIs CTPOK.
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NneHTndukatopsl W CTPOKH B3aWMMO3aMEHsAEMbI, oaHako IIposor
XpaHUT UX pa3nesibHo. neHTuduKaTopsl XpaHsATcs B TaOIUIEe UACHTUPU-
KAaTOpOB, a ISl MPEACTABICHUSI UCHOJIb3YIOTCS JUIIb UX WHIEKCHI B 3TOU
TabnuIle, HO HE CaMH CTPOKH HIECHTU(PHUKATOPOB. DTO O3HAYAET, UYTO CO-
MOCTaBJICHUE WJCHTU(UKATOPOB BBIMOJHSIETCA OYEHb OBICTPO, a B Clydae
€CJIM OHU BCTPEYAIOTCS B IPOrPaMME HECKOJIBKO pa3, TO U XPAHEHUE KOM-
nakTHO. CTPOKH K€ HE XpaHATCS B MOMCKOBOM Taliulle, U P HEOOXOIu-
MOCTU comocTtaBiaeHus [Iposnor mpoBepsieT ux CUMBOJI 3a cuMBoJioM. [lo-
3TOMY HYKHO CaMOMY ONPEAEIISITh, KAaKOW JOMEH JIy4lll€ HCIOJIb30BaTh B
KaXJI0l KOHKPETHOW CUTYAIHH.

B T1abn. 3 npuBOASTCA HECKOJIBKO MPUMEPOB MPOCTHIX OOBEKTOB,
MPUHAJJIEKAIIUX K OCHOBHBIM CTaHAAPTHBIM JOMEHAM.

Tabauma 3. [TpocTbie 00BEKTHI

[IpocToit 00bEKT JlomeH

«&&», «animaly», d t I, mepcona _Symb0| wim string
130 integer

4.45, 0.01, -30.5 real

a’, b, 'c, ', & char

3aaHue THIIOB APTYMEHTOB NPH JAeKJIapaAlMU NPeIUKATOB

OObsBIICHHE TOMEHOB apryMEeHTOB B pasneie predicates HaswiBaeTcs
3a0anuem munog apeymenmos. Eciii B mporpaMmme UCIHOJIb3YIOTCS TOIBKO
CTaHJApPTHBIC JTOMEHBI, TO HET HEOOXOIUMOCTH HCIIOJIh30BaTh pasmen do-
mains.

[Ipenmnonaoxum, 4To Bbl XOTUTE OMUCATh MPEIUKAT, KOTOPHIA COOOIIA
OBbI MO3UIIHUIO OYKBHI B al(aBUTE, T. €. LEb:

angpasum_nosuyus (bykea, Ilozuyus).

nomxHa BepHyTh [lo3unms =1, ecau byka = a, [lo3unus =2, ecnu
bykBa = b u T. a. IlpennoxxeHus 3TOro MpeauKara MOTYT BBITJISICTh Clie-
JTYIOIITUM 00pa3oM:

angasum_nosuyus(Cumeon, N).

Ecnau npu oObsiBIIEHUM TpeAuKaTa UCIHOIB3YIOTCS TOJBKO CTaHIapT-
HBbIC JIOMEHBI, TO TIpOrpaMMe He HyKeH pasaen domains. Ilpenmonoxum,
YTO BBl XOTHUTE ONHUCATh MPEIUKAT TaK, YTO IIeJib OyJeT WCTHHA, €CJIH
Cumeon sBusierca N-m cumBosiom andasuta. [Ipegnoxkenus 3Toro npeau-
KaTta OyJlyT TaKUMH:
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angasum_nosuyus('a’, 1).
angpasum_nozuyus('h', 2).
angpasum_nozuyus('c', 3).

angpasum nozuyus('z', 26).

JlaHHBIN MPEIUKAT MOYKHO OOBSBUTH CIETYIOMHNM 00pa3oM:

predicates

angpasum_nozuyus(char, unsigned)

¥ TOTJIa He HyXeH pasnen domains. Eciu pasmecTuTs Bce PparMeHTHI

HPOTPaMMBbI BMECTE, ITOTYIHM:

predicates

angpasum_nosuyus(char, integer)

clauses argpasum nosuyus('a’, 1).

angasum_nosuyus('b', 2).

angpasum_nozuyus('c', 3).

% 31mech HaXOIATCS OCTANTbHBIC OYKBEI

angasum_nosuyus('z', 26).

Huxe npencTaBieHO HECKOJIBKO MPOCTHIX IeJIeH, KOTOPhIE MOYXKHO
UCIIOJIb30BAaTh;

angasum_nosuyus('a’, 1).
angpasum_nozuyus(X, 3).
angasum_nosuyus('z', What).

[Tpu pexiapanuy MPEIUKATOB BaXKHO 3HATH, YTO MPEIUKATHI MOTYT
UMETh Pa3IMIHYI0 apHOCTh (Pa3MEPHOCTH). APHOCTh MpeauKaTa - 3TO KO-
JMYECTBO apryMEHTOB, KOTOpbIC OH NpUHUMAaeT. Bel MokeTe MMETh JiBa
npearKaTa ¢ OJHMM M TE€M K¢ MMEHEM, HO OTJIUYAroIIHecs apHOCThI0. B
paszmenax predicates u clauses Bepcum mpeauKaToB ¢ OAHHUM HMEHEM U
pa3HOH apHOCTBIO JOJIKHBI COOMPAThCS BMECTE, 3a HMCKIIOYCHHEM 3TOIO
OrpaHWYCHHUS, pa3InyHasi apHOCTh BCET/ia MOHMMAETCS KaK IOJIHOC pa3Jiv-
qyue TpeauKaToB. Tak, HampuMep, B pas3jeiie NPeIuKaToB OIMIIEM JBa
npearKaTa ¢ OJHUM UMEHEM, HO Pa3HOM apHOCTBIO:

predicaters

cmyoenm (String, integer)

cmyoenm (string, symbol, integer)

[lepBbIii penukat OyJeT coaepkath HHPOpMALMIO O (PaMUIUU U HO-
Mepe 3a4eTHON KHIDKKH CTYICHTa, BTOPOH - 0 haMUIIHH, TPYIIE U Kypce.

ABTOMAaTH4YECKOE NPeodpa3oBaHuE TUIIOB
CoBceM Heo0s3aTeNnbHO, YTOOBI MpU comocTaBiieHuu AByX IIposor-
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IICPEMEHHBIX OHH MPUHAICIKATIN OJJHOMY H TOMY ke JoMeHYy. [lepeMeHHbIe
MOT'YT OBITh CBSI3aHBI C KOHCTAHTAMM M3 Pa3JIMYHBIX JOMEHOB. Takoe
CMEIICHUE JOIycKaeTcs, T. K. IIpoor aBTOMaTHYeCcK! BBINOJIHSIECT MPeo0-
pazoBaHuE TUIOB (M3 OJHOTO JOMEHA B JPYIOi), HO TOJBKO B CICTYIOIINX
ClIyJasx:

- Mexnay crpokamu (String) u uaentudukaropamu (Symbol);

- MEXIy LEIbIMM, ACHCTBUTEIbHBIMM M cuMBojamu (char). Ilpu
npeoOpa3oBaHUU CHMBOJIA B YHCIOBOC 3HAYCHUE dTUM 3HAUCHUEM SIBJISCTCS
BemunHa cuMBouia B koxe ASCII.

Ecnn ocHOBHOI OMeH - String, To ¢ HUM COBMECTUMBI apT'yMEHThI U3
nomena Symbol. Ecinu ocHoBHO# jmomeH integer, To ¢ HUM COBMECTHMBI
nomensl real, char, word u ap.

Takoe npeoOpazoBaHue TUIIOB 0O3HAYAECT, YTO MOKHO:

- BBI3BaTh NPEIUKAT C apryMeHTaMu Tuma String, 3amaBas eMmy ap-
ryMeHThI TUIa Symbol u HaoGopor;

- ImepeAaBaTh MPEAMKATY C apryMeHTaMu Tuma real mapameTpsl Tuma
integer;

- ImepeAaBaTh IPeIUKaTy ¢ apryMeHTaMu THIa Char mapamerpsl Tuma
integer;

- Hcnonp30BaTh B BREIPAKECHUSAX W CPAaBHEHHSIX CHMBOJIBI 0€3 HE0O-
XOAUMOCTH TToaydeHus nx koaoB B ASCII.

CuHTaKcHuc npaBui

[IpaBuna ncnons3yrotcs B [Iponore B ciyuae, korga kKakoi-nmmoo ¢axr
3aBUCUT OT HICTUHHOCTH APYyroro ¢akra win rpynnsl pakros. [IpaBuna - 310
CBSA3aHHBIE OTHOILEHMS; OHU TO3BOJIAIOT IIposiory jmorudeckud BBIBOJIUTH
OJIHy TOpLMI0 HHpopMauu u3 apyrou. [lpaBuiio mpuHHUMaeT 3HayeHUE
«HCTHHA», €CIM JOKa3aHO, 4YTO 3aJaHHbIi HAOOp YCIIOBHH SBISETCS
UCTHUHHBIM.

B Ilposiore Bce mpaBuia UMEIOT 2 YacTH: 3aroJIOBOK U TEJO, pa3fe-
JIEHHBIE CHIEUATIbHBIM 3HAKOM :-.

3aroy10BoK - 3T0 (akT, KOTOPBIM ObLIT Obl HCTUHHBIM, €CJIA ObI OBLITN
VMCTUHHBIMU HECKOJIbKO YCJIOBUM. DTO HAa3bIBA€TCS BBIBOJOM WJIU 3aBUCH-
MBIM OTHOILIEHHUEM.

Teno - 310 psig yCa0BUMA, KOTOPBIE JOKHBI OBITh HICTUHHBIMH, YTOOBI
[Tposor Mor noka3arh, YTO 3aroJIOBOK MpaBUJia UCTUHEH.

B kadecTBe mpumepa HamuieM cieayloiiee npabuio: «bumn moour
LBETHI, €CIM LBETHI KpacHbIe». Ha a3bike [Iposor 3To mpaBmiio 3anumiercs
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TaK:
robum(ounn, yeemsl).- KpacHvle(yeemaot).

B 3amucanHoM mpaBuiie BbIpaXeHUE «TOOUT (OWJIII, I[BETHI)» SIBIIS-
€TCS 3ar0JIOBKOM MpaBUiia, a «KpacHbI€ (LIBETHI)» - TEJIOM IpaBuiia. CHUMBOI
'- IMEET CMBICIT «ECJIM», U CIIYXKUT JUIsl pa3Ae/ICHHUs JABYX YacTel MpaBuIIa:
3aroJIoBKa U Tea.

Teno mpaBuia MOXKET COCTOSTh W3 OJHOM WM Oo0jiee IOJIeIICH.
[Moamenu pa3naenstoTcst 3amsaThIMH, OMpPENeNisis KOHBIOHKIWIO, a 3a IIo-
CJIEIHEW MOJEBIO MpaBula CJIeyeT TOUKa:

3aronoBok .- <Iloauens>,<lloauenn>,...,<[loamnenp>.

Kaxnas mojuens BBINOJHSAET BBI30B Apyroro mnpeaukara lIposnora,
KOTOPBIA MOXET OBITh UCTUHHBIM WM JIOXKHBIM. [Ipu 3Tom Ilposor mpo-
BEpsIe€T UCTUHHOCTh BBI3BAHHOTO MpPEAMKAaTa, M €ClIu 3TO Tak, TO padora
IIPOJIOJDKACTCS, HO YXKE€ CO Cleayromel momienso. Ecau XoTe ogHa U3
MOJIICNICH JI0XKHA, TO BCE MPABHUIIO JIOKHO.

PaznenutenbHpli 3HAK 3arojioBKa M Tella MpaBWja - YUTACTCA Kak
«ecmmy (if). Opnaxo if IIponora ormuyaercs ot if, HaMMCaHHOTO B JPYrUX
s3bIKax, HanpuMmep B Pascal, riae ycnosue, comepxaiieecss B oneparope if,
JOJDKHO OBITh YKAa3aHO TEpeNl TEJIOM OmepaTropa, KOTOPHIA MOXKET OBbITh
BbInosiHEeH. pyrumu cioBamu: eciu 3AI'OJIOBOK ucmunen, moeoa TEJIO
ucmunno. JIaHHBIM THUI OMEpaTopa H3BECTCH KaK VCI0BHbIU ONepamop
ecnu/moeoa (if/then).

[Iposor ke WCHONB3yeT APYryro (GOpMy JIOTUKH B TaKWX IpaBHIIAX.
BriBos1 00 ncTHHHOCTH 3arojioBka npaBuia [Iposora nenaercs, ecnu (mmociue
TOTO, Kak) Teno npabwia UCTUHHO: 341’ OJIOBOK ucmunen, ecaiu TEJIO -
ucmunHno (unu: ecau TEJIO mooicem 6vimob 8bin0HEHO).

Takum o6paszom, npaBuiio IIposora cooTBETCTBYET YyCIOBHOU (popme
moeoa/ecau (then/if).

Bel Mokere paccMarpuBaTh IMpaBWIO M Kak mpoueaypy. C Takoi
«IPOIEYPHON» TOUYKH 3PEHHS MpaBUiIa MOTYT «IOMPOCUTHY [Iposior BbI-
MIOJIHATH APYTUE JEHUCTBUS, OTIIMYHBIC OT JOKa3aTelIhCTBa (PAaKTOB, TaKHUE
KaK HaleyaTaTh YTO-HUOY/Ib WK CO37aTh (paii.

Kak BbI yxke, HaBepHOE, 3aMeTHIH, (GaKThl U MpaBUia - MPaAKTUUECCKU
OJIHO M TO K€, KpOME TOT0, 4TO (DaKThI HE UMEIOT SBHOTO Teiia. DakThl Be-
OyT ce0s Tak, KaK ecjiv Obl OHU MMEJIH TEJI0, KOTOPOE BCET1a HCTHHHO.

KoHTpo/ibHBIE BONPOCHI
1. ®akTe! u ipaBuiia B [Ipornore.
2. Tunel nanueix B [Ipomore.
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Ipakruyeckoe 3aHsaTHe Ne 6. PeKypCUBHBINA IOUCK

[lens paboThl — HamucaTh pPEKypcUBHbIE MpaBuia Ha [Iposore,
COOTBETCTBYIOIIHE MPEITTIOKECHHBIM OTHOIICHUSIM.

Pe3ynbpTaToM mpakTUYecKo padoThl siBsieTCst oTueT. OTUeT JOJKEH
COAEPkKAaTh JIMCTUHI NMPOTPAMMBlI C KOMMEHTAPUSAMH, PE3YJIbTAThI, BbIJA-
BAEMbIE MPOTPAMMON Ha KAXKIbIM U3 3aITPOCOB.

JI71s1 BBIMOJTHEHHS TIPAKTUYECKOM paboThl Ne 6 CTyJIEeHT JOJKEH H3Yy-
YUTh IPUBEACHHBIN HUKE TEOPETUUECKUN MATEPHUAIL.

PexkypcuBubie npasuiia B IIpoJsore

B mponenypHbIx s3bIkax mporpammupoBanus (tTakux kak C, Delphi,
Pascal u T. 1.) IUKIMYECKHE BBIYMCICHHUS OPraHU3yIOTCS B IMKIax. B
[Iponore HMKINYECKUE BBIUYMCICHUS OPTaHU3YIOTCS MPU MOMOIIU PEKYp-
cun. Pekypcusi 00ObIYHO TPUMEHSIETCSI B CUTYAIUsAX, KOTJa YUCJIO BO3MOXK-
HBIX PEIICHUH 3apaHee HEU3BECTHO, JIM00, Korjaa o0padaThiBalOTCA CTPYK-
Typbl JAaHHBIX (CIIUCKU U T. 11.) C MPOU3BOJIBHBIM KOJIMYECTBOM DJIEMEHTOB.

PaccMoTpuM UCHOJB30BaHUE PEKYPCUBHOIO MpaBWja Ha MpUMEPE
OTHOIIICHUS POAUTEb U OTHOLICHUS TIPEIOK:

poauUTEnb npenok

v

z K

Puc. 1. X aBnsercs npssmMbiM npeakom Z

W3 puc. 1 MOKHO BBIACIIUTD CeaAytomue (akThl U IpaBUIIA:
1) poautens(X, Z). [Ipumep: IleTs sBasercsa poautenem Bacu.
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2) nmpenok(X, Z) :- poautens(X, Z). IIpumep: Ilets sBasercsa mps-
MBIM ITPeIKOM Bacw, eciii OH SIBIIIETCS €r0 POJUTEIICM.

JlanHbie (GaKkThl U MpaBHja SBISIFOTCS MPOCTHIMHU, U Y HAC HE BO3HH-
KaeT MOTPEeOHOCTH B UCIOIL30BaHUHU peKypcuu. Eciim mocMoTpeTh Ha puc.
2, TO U3 HET'0 MOXKHO BBIJICIIUTH 0OJIee CIIOKHBIC (DAKTHI U MpaBuUJIa.

X X
PoauTens Poautenb
v b 4
Y :§ Mpepok Y1
PoauTenb PoauTens Mpenok
b 4 b 4
z » Y2
Poautenb
h 4
7 A

Puc. 2. X saBnsiercst HEe NPAMBIM IpeaKoM Z

B wacTHOCTH MOKHO BBIAEIUTH TPABUIIO:

npenok(X, Z) :- pomurenan(X, Y), poautens(Y, Z). Ilpumep: Ilets
ABJISIETCS HE MpsAMBIM Tipeakom Bacu, ecnu Ilets siBisierca poaurenem Ce-
pexu, n Cepexa B CBOIO 0YEpep sABISIETCA poauTesieM Bacu.

Tak:ke MOKHO BBIJEIUTH €IIE MPABUIIO:

npenok(X, Z) :- poaurens(X, Y1), pomqurens(Y1, Y2), poautens(Y2,
Z). Ilpumep: Tlets sBaseTcs He MpsMBIM TTpeakoM Bacu, ecim [lers sBiis-
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ercsa poauresem Cepexu, u Cepexa B CBOIO 0YEpENb SIBIIETCS POAUTEIIEM
I'ensl, 1 ['eHa B cBOIO ouepens sBiseTCs poauresiem Bacu.

MuHyC NaHHBIX OPaBWJ 3aKIOYACTCS B TOM, YTO NPHU yBEIHMYCHUH
YyCila POACTBEHHBIX CBS3€M JTAHHBIEC ITPAaBUJIa MOTYT BBIPACTH JO HEUMO-
BEPHBIX pa3zMepoB. UTo ObI TAKOTO HU CIYYHIIOCH, HYKHO BOCIIOJIb30BATHCS
pekypcuei. Paccmorpum puc. 3.

Pogutens

Y1

Y2
Mpepok

MNpenok
Y3

Puc. 3. PexypcuBHnoe npasuiio [Ipenok
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Jlj1st Toro 4to OBl JOKa3aTh sBIsAETCS U X MpeakoM Z, He0OX0IuMO
nokaszatb yTo X siBusercs poauresieM Y1, u Y1 B cBOIO ouepelb sBIsETCS
npeakom Z. U T.4. 10 Tex mop, moka He OyAET JI0Ka3aHo, YTO MpeloK Z
SABJISIETCSI €TO POAUTEIIEM.

[TpaBwiio «mpeaok Z sSBISETCS €ro poauTesieM» Ha si3bike Prolog Bei-
TJISIAT CIIEAYIOIUM 00pa3oMm:

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

JlanHHO€ MpaBWIIO HAM HEOOXOIUMO MJIs YCIEHTHOTO 3aBEPIICHUS pe-
Kypcuu. PekypcrBHOE MPaBUiIO BHITJISIAUT CICAYIOIUM 00pa3oMm:

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

Jloruka pa®oThl TaHHOTO MpPaBUIIA:

Beenem B 0asy 3HaHuii cucteMbl Prolog cieayromue ¢GakThl U Ipa-
BUJIA!
poautens(«dumay, «I'puiiay).
ponutens(«I puray, «BaHsay).
poautens(«Bans», «Cremnay).
poautens(«Crenay, «Ceprein»).
npenok(X, Z) :- poautens(X, Z). (Ipasuio 1).
npenok(X, Z) :- pogurens(X, Y), npeaok(Y, Z). (IIpasuio 2).

I[onyCTHM MBI XOTHM OIPEACNINUTh, SBIACTCS JU [[uma mpeaxom
Cepres. Torna Haiia 11ey1b OyJI€T BRITJIAIECTH CICAYIONIUM 00pa3oMm:

npenok(«lumay, «Ceprein»).

Jlnst Toro yto OBl Jl0Ka3aTh, 4YTO JIaHHAs 1I€JIb UCTHHHA, CHUCTEMa
Prolog HaunHaet mpocMoTp GakToOB M MpaBHII, B CBOCH 0Oa3e 3HAHUM, CBEp-
xy BHU3. Cuctema Prolog naxomut npaswmio npenok(X, Z) :- poaurens(X,
Z), HO OHO HE YJOBJICTBOPSET YCIIOBHIO, T. K. «J{MMa» He sABIAETCS Tpe-
koM «Cepres». Jlanee cucrema Prolog maxoaut mpaBmiio npenok(X, Z) -
pomutens(X, Y), npenok(Y, Z), ynpaBieHHe NMEPeXOAUT Ha MEPBBIN Ipe-
auKat Tena npaswmia. M 3atem cucrema Prolog uier goka3areiabCTBO JaH-
Horo mnpenukara. Cucrema Prolog nHaxomut dakt poautens(«dumay,
«'puiia»). 3aTeM yrnpaBlieHUE MEPEXOAUT HA BTOPOM MpEIUKaAT Tela Impa-
Bua npenok(X, Z) :- pogutens(X, Y), npenok(Y, Z) u mpITaeTcs J0Ka3aTh
UCTUHHOCTh mnpeaukara npenok(«l'puma», «Ceprei»). [lanee cucrema
Prolog BEI3BIBaEcT peKypcHIO 0 TeX IOKa He OyJeT J0Ka3aHa MCTHHHOCTH
npaBuia npeaok(X, Z) :- pomutenb(X, Z). ITo OyIeT yCHEmHbIM 3aBep-
IIeHHe pekypcur. JIndo moka mepBeIi Hpeaukar mnpasuia npeaok(X, Z) :-
pomutenn(X, Y), npenok(Y, Z) Oyaer 3aBeplieH HE yCIenTHO. DTo OyaeT
HE YCIEIIHBIM 3aBEPIICHUEM PEKYPCHH.

SEGIFNARNETS
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ITonmuas cxema mpoliecca JOCTHXKeHUs 1eiu npeaok(«dumay, «Cep-
rei») n3o0paxeHa Ha puc. 4.

| Npegosx|eduman, Cepreis)

- -

n 2
Mo npasuny 1 © npasumy

Popurens(«Qumas, Y)

Pogurens{«Quman, aCepredn) Npeaok(Y, xCepreits)
1]

no

- CornacHo dakry Pogurens
Y =Tpnwa (edwmax, «[puwas)

| Npeaok(« pUwas, «Cepreis) |
FY FY

Mo npasuny 1

Mo npaeuny 2
Pogutens(«[ puiias, «Cepreiis) |

no
Poawrens(«[ pywan, Y)
NMpegox(Y, «Ceprei»)

F

Y = Bana CornacHo chakty Pogurens
(el puwan, «BaHsan)

| Npepox{xBanas, «Cepredin) |
= F

Mo npasuny 1 Mo npaeumny 2

Popurens{«BaHAs», «Cepreiin)

PopwTens(«Banas, ¥)
Npepox(Y, «Cepreis)

no

Y = Crena CornacHo dakry Pogurens
(«Banas, «Ctenas)

‘ Npepok(«CTenas, «Ceprein)
F

Mo npaguny 1

[ Pogutens(«CTenas, «Cepreit»)
yes

Puc. 4. IlonHast cxema mpoiiecca JOCTHXKEHUS eNTN
npeaok(«Iumay, «Cepreii»)

Ucxonnsiil ko nanHou 3a1aun HaxoquTes B [Ipunoxennn 1.

PexypcuBHOE onucanue npaBuiia COAEPKUT B CBOEM TEJIE PEKYPCHUB-
HBII BBI30B (MPEIUKAT BBI3BIBAIOIIMN 3TO k€ MpaBWiio). B cBs3u ¢ 3TuM
BO3MO>KHBI CIIEAYIOIIME PA3HOBUIHOCTH PEKYPCUU:

1. TlpaBas pekypcusi (XBOCTOBas) - 3TO KOTJIa pEKYPCHUBHBIN BBI30OB,
HaXOJIUTCs B KOHIIE TeJa IPaBUiIa:

npaBuiio() :- npaswiol 1(), mpaBunol2(), ... , mpaBuao().

2.  JleBas pexypcus (He XBOCTOBas) — 3TO KOTJa PEKYPCUBHBIN

BbI- 30B, HAXOJIUTCS B HAYaJIC TEJla [IPaBuJa:

npaBuio() ;- npaBuiao(), npaBuino21(), ... , mpaBuino2N().
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3.  O06o6mieHHas pekypcus (He XBOCTOBasI) — 3TO KOTJa PEKypPCHUB-

HBIM BBI30B, 3aHUMAET JII000€ MECTO B TEJI€ MPaBUa, UCKII0Yas

HayaJlb- HOE€ U KOHEYHOE MOJIOKEHHUE:

npaBuiio() :- npaBwiol 1(), mpaBuinol2(), ... , npaBmwio1N(), mpaBu-

J10(), mpaBmiio2 1(), mpaBuino22().

Jlist Toro yToObl BO BPEMS BBIMOJHEHUSI PEKYPCUBHOIO MpaBuia HE
IPOUCXOINIIO 3aLMKIMBAHUS HY>KHO YCJIOBHUE 3aBeplleHusi pekypcuu. Mx
MO’KHO peanin3oBath B [Iponore nBymst cnocodamu:

1. 3apmaHueM B mporpaMMe ajJbT€PHATHUBHOTO IpaBUIIA, HE COAEP-
KaIEro peKypcuu. Beixo 1 npon30MaeT Npy YCIEIIHOM BBIIOJHEHUH AJlb-
TEPHATHUBHOI'O MPaBUJIA.

2. DOOopMHUpPOBAHUEM YCIIOBHUSI BBIXOJAa OJHUM M3 MPEAUKATOB, KO-
TOPBIM HAXOAUTCS MEpe] NMPEAUKATOM BbI3BIBAIOIIUM PEKypcuio. Buixon
IPOU30MAET, €CIIN XOTs Obl OIMH U3 MPEAUKATOB 3aBEPIIUTCA HEYCIIEXOM.

[Tpexxae yeM HavaTh cO3/aBaTh MPOrpaMMbl Ha s3bike Prolog meoo-
XOJIUMO Pazo0paThCsi, KaK PEKYPCHUsl BIMSIET HA TPOU3BOAUTEILHOCTD MIPO-
rpaMMBbl U CUCTEMBI B LIEJIOM. A KIMEHHO HYKHO PacCMOTPETh, KaK peKyp-
CHSl UCIIOJb3YET MaMsITh CUCTEMBI.

Besikuii pa3, korja B OJJHOM MPABUJIE BBI3BIBAECTCS JPYTrO€ MPABUIIO,
uH(OpMaIIUS O BHI3BIBAIOIIEM MPABUJIE JOJIKHA OBITH COXpAaHEHA B TAaMATH
KOMITbIOTEpA, [IJI1 TOTO 4YTO Obl OHO (BBI3BIBAIOILEE MPABUIIO) MOCIE BbI-
MOJIHEHHUS BBI3BAHHOTO MPABUJIA, MOIJI0 BO3OOHOBUTH BBIMIOJIHEHUE HA TOM
XKe MecTe rae ocrtaHoBwiock. Hanmpumep: Eciin y Hac €CTh peKypCHBHOE
IpaBUJI0, U OHO BbI3bIBAaeT camo cebs 100 pa3, 3T0 03HaYaeT YTO B MaMSTU
KOMIIBIOTEPA JOJKHO OBITh coXpaHeHO 100 pa3iInyHbIX COCTOSHUMN JTaHHO-
ro npaBua.

Ecnu pexypcuBHOE MpaBuiio OyJET BhI3bIBATH caMO ce0s1, HY>KHO I10-
NBITATHCS CAENATh TaK, YTO Obl U30€XKaTh UCIOJIb30BaHUSA OOIBIIOTO 00b-
ema namatu. EcTb ciydau, Korja mpaBUJIO MOKET BBI3bIBATH CaMO ceO0s
0e3 coxpaHeHus MH(OpPMAILMM, B MaMITH KOMIIBIOTEPA, O CBOEM COCTOS-
HUU. DTO TaKUE€ MPaBUIA, KOTOPbIE HE COOMPAOTCA BO300OHOBIATH CBOE
BBITIOJIHEHUE TIOCJI€ 3aBEpIICHUS BBI3BAaHHOrO mpaBuiia. Hampumep, pe-
KyPCHUBHOE MPABUJIO KOTOPOE OBLIO PACCMOTPEHO BHITIE - MPeaok(X, Z) :-
porutens(X, Y), npenok(Y, Z). Madopmanms o TakoM MpaBujie HEe OymeT
COXPaHATHCS, MOTOMY YTO OHa 0oJibllle HE MOTpPeOyeTcs, T. K. PeKYpCUB-
HBIM BBI30B SIBJISIETCS] TTOCJIEIHUM IPEAMKATOM JaHHOTO MpaBuia. JlaHHas
onepanus (COCTaBICHUE PEKYPCUBHBIX IpPaBUJI, KOTOPBHIE HE COXPAHSIOT
uH(OpPMAIIUIO O CBOEM MPEABIAYIIEM COCTOSHUU) Ha3bIBAETCS ONTUMU3A-
LIUEN XBOCTOBOM PEKYPCHUMU.

He xBocToBasi pexkypcusi OyAeT BCerjaa COXpaHsATh WHPOPMAIUIO O
KaKJIOM COCTOSIHMM TMpaBuja, T. K. PEKYPCUBHBINH BBI30B HAXOJUTCS HE B
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KOHIIE Tela MpaBujia, W TIOCJIE 3aBEPIICHUS BBI3BAHHOIO IIpaBUIIA,
BBI3BIBAIOIIEE MPABUIIO JOJKHO BEPHYTHCS B TOYKY, HA KOTOpPOH OBLIO
pEPBaHO.

Jlist Toro 4yTo OBl HAYYUTHCS MPABUIBHO ONTHUMHU3HPOBATH XBOCTO-
BYIO PEKYPCHUIO HY>KHO PAaCCMOTPETH PsiJl IPUMEPOB:

1. Ecnu pexypCuBHBIN BBI30B paciojiaracTcsi He B KOHIIE TeJia mpa-
BUJIA - TOT/Ia PEKypcUsl HE OYJET SBIATHCS XBOCTOBOM. DTO MPUBEIET K
COXPaHEHUIO B MIaMSITH KOMITbIOTEpa MH(GOPMAIIMKA O COCTOSHUM MpaBuUia.
ITpumep:

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

[Tpu mombITKE 3amyCTUTH JaHHOE NpaBWiIO cucreMa Prolog Beigact
omuoOKy: «CTeK MepenoHEHY.

Jlj1st Toro 4yTo OBl ONTUMHU3UPOBATH PEKYPCHUIO HEOOXOIUMO MPUBEC-
TH npaBwio K Buay: yBenmmdenue(X) :- NewX = X + 1, write(X), nl, yse-
muyeHue(NewX). To ecthb caenaTh peKypCHUIO XBOCTOBOM.

2. Ecnam x MOMEHTY BBITIOJIHEHHUSI PEKYPCHUBHOT'O BBI30BAa OCTAETCH,
Kakasi JTM0O HENpPOBEpEHHAs aJIbTEPHATHBAa JAHHOTO IpaBuia, TOTAA pe-
KypCHs Tak ke OyJeT SABJIATHCS HE ONTUMU3UPOBaHHOU. [Ipumep:

Eciau moMeHsiTh MecTamMu TNpaBuiia B MPUMEPE, KOTOPBIA ObLT pac-
CMOTPEH B Hayaje JTaHHOT0 METOAMYECKOro MmocoOwsi, Torja, Korjaa mpo-
UCXOJUT BBHINIOJHEHHUE PEKYPCHBHOrO BBI30Ba, cucrema Prolog eme He
IpoBEpUja BTOpPOE MpaBmwio. B ciydyae HeyJayHOIro 3aBEPILICHUSI PEKYp-
CHUBHOT'O BbI30Ba, BBI3BIBAIOIIAS MPOLEAYPA MOXKET OTKATUTHCS W HayaTh
MPOBEPATHh AJTBTEPHATHUBBL. 3a CUET 3TOT0 TAKXKE PACXOIYETCsS MaMsTh
KOMIIBIOTEPA.

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

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

3. He ontumusupoBaHHOU Takke OyIET SBISATHCS PEKypCHs, Jaxe
€CJIM HEMPOBEpPEHHAsl ajbTEpHATHBA BBICTYIACT HE KaK OTHEJIbHOE Mpe.-
JI0’KeHUEe TaHHOTO npaBuiia. HempoBepeHHas aibTepHaTHBA MOXKET OBITh U
B J1I00OM BBI3bIBa€MOM Mipenukare. [Ipumep:

yBenuuenne(X) - NewX = X + 1, guciao(NewX), NewX < 1000,
yBenuuenue(NewX).

guciio(X) - X >= 0, write(X, « urciio mojgoxureasrHoe»), nl.

gucito(X) - X <0, write(X, « uncio oTpumareabaoe), nl.

Ecnu 3agath nens: yBenudeHue(-10), To mpu BBINOJIHEHUU TTPEIUKA-
ta grcyio(NewX) mepBbie HECKOIBKO pa3, 10 TeX MOp MOKa MepeaaBacMblii
aTpuOyT MeHbie 0, mHGOpPMAIUS O COCTOSIHUU TpaBuia yBeaudeHue(X)
HE COXpaHseTcs, T. K. 006a mpaBwmia uncio(X) mposepsitorcs. Kak Toiabko
nepeaBaeMblil aTpuOyT cTaHeT OoJibiiie b0 paBeH 0, nHpopmalus o co-
CTOSTHUM TIpaBUJia yBeJndeHue(X) HAaUHET COXPAHATHCS, T. K. BTOpas allb-
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TepHaTHBa NpaBuia duciio(X) He mposepsercs. U cucrema Prolog Oynmer
BBICTaBJISATh TOYKU OTKAaTa.

He cMoTpst HA TO, UTO K MOMEHTY BBITIOJTHEHUSI PEKYPCUBHOTO BbI30-
Ba OCTaeTcs, Kakas JMOO HEMPOBEpPEHHAs albTEepHATHUBA (JAHHOTO MpPaBH-
Ja, 1100 BBI3BIBAEMOTO MpEauKaTa), MOKHO CHIeNaTh TaK, 4TO ObI MIPaBHUIIO
HE COXpaHsMI0 MH(OpPMAIMIO O CBOEM COCTOsSHHMH, U cuctema Prolog ne
BBICTaBJIsIa TOUKK OTKaTta. Orceuenue (!) Mo3BOJsIET UTHOPUPOBATH BCE
BO3MOKHBIE aJIbTEPHATHUBBI.

Ontumuzanus XBOCTOBOM peKypcuu Ha npumepe 2: s Toro 4yto Obl
BCSAKHI pa3 cucreMa Prolog He BhICTaBiIsUIa TOYKH OTKATa U PEKYPCHBHOE
npasmio npeaok(X, Z) :- poaurens(X, Y), npenok(Y, Z). HEe COXpaHSIO
uH(pOpMAIMIO O CBOEM COCTOSIHUM, HEOOXOJUMMO IMOCTABUTH MPOBEPKY U
OTCeYCHHME Tociie peaukata poauteianb(X, Y). M3 3Toro BeIAICT:
npenok(X, Z) :- pogurens(X, Y), Z <> Y, !, npenok(Y, Z). Takum obpa-
30M IOJIy4aeTcs: eclii cucteMa Prolog HaxoauT pemeHue I MpeauKara
pomutens(X, Y) M 3HaueHUE TEpEeMEHHOW Z He paBHO 3HAYCHHUIO Iepe-
MEHHOU Y, TOrjla Mbl yTBEpKJIa€M, YTO HAM HE HYKHO JIOKAa3bIBaTh aJlb-
TepHaTHBY npenaok(X, Z) :- poautenb(X, Z). Torma COOTBETCTBEHHO HE
OyIeT BBICTABIATHCA TOUKA OTKaTa, U PEKypCUBHOE MPABUIIO HE OYyJIEeT Co-
XpaHATh UHOOPMALIUIO O CBOEM COCTOSTHUH.

Hcxoaublil Ko JaHHOM 3ajaun HaxoauTes B [Ipunoxennu 2.

OnTuMu3anus XBOCTOBOM pekypcur Ha ipumepe 3: st Toro 4to Obl
BCSAKHMI pa3 cucreMa Prolog He BhICTaBIIsIa TOYKH OTKATa M PEKYPCUBHOE
npasuio yBenndueHue(X) :- NewX = X + 1, yuciao(NewX), NewX < 1000,
yBennyeHne(NewX). He COXpaHsaia0 HMHPOPMAIMIO O CBOEM COCTOSIHHH,
HEO00XO0MMO MOCTAaBUTh oTceueHue rnociie X >= 0 B mpaBuie uncio(X). 13
sToro BeiAgeT: unciao(X) :- X >= 0, !, write(X, « 4ucao moI0KUTEIHLHOE
«), nl. Takum oOpazom momydaercs: ecinu cucrema Prolog Haxomut pere-
Hue g npeaukata yuciao(NewX) W €My COOTBETCTBYET MPaBUIIO
gucno(X) :- X >= 0, !, write(X, « unciio nonoxurenbHoe «), Nl. Torma M
YTBEPIK/Ia€M, YTO HAM HE HY>KHO JI0Ka3bIBaTh AJIbTepHATUBY 4nCIO(X) :- X
< 0, write(X, «uaucno orpunarenpHoe»), Nl. Torga cooTBETCTBEHHO HE OY-
JIET BBICTABIISATHCS TOUKA OTKAaTa, U PEKypCHUBHOE TPaBUJIO HE OyaeT co-
XpaHsATh UH(HOPMALIUIO O CBOEM COCTOSIHHH.

Ucxonnsiil ko nanHoM 3a1auu HaxoquTes B [Ipunoxxennn 3.
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Hpunoxenne 1

PREDICATES
ponHTeIb(string,string).
nondeterm npenok(string.string).
CLAUSES
ponHTens(«JaMay, «pHma).
ponHTens(«I pHIDa», «BaHA»).
ponHTens(«Baaay, «Ctenay).
ponaTens(«CTena», «Ceprein).
npenok(X, Z) :- pooaTens(X, Z).
npenok(X, Z) :- pomatens(X., Y), npenok(Y, Z).
GOAL
npenok(«/Jaman, «Cepref»).

Hpuaoxenue 2

a

PREDICATES
pOIOHTeIs(string, string).
nmpenok(string,string).
CLAUSES
ponETens(«JaMay, «I pHIIa»).
ponHTens(«I pHIDa», «BaHA»).
ponHTens(«Baaay, «Ctenay).
ponaTens(«CTena», «Ceprein).
npenok(X, Z) :- pomETens(X, Y), Z <Y, !, npenok(Y, Z).
npenok(X, Z) :- pooaTens(X, Z).
GOAL
npenok(«IamMan, «Ceprefy).

Ipuioxenne 3

PREDICATES
yBelHIeHHE(integer).
gHcIo(integer).
CLAUSES
yBenudeHHS(X) - NewX = X + 1, gncno(NewX), NewX <
1000, ypemaaeHH(NewX).
gacnI0(X) ;- X >=0, !, write(X, « 9HcI0 NOI0KHATENEHOEY), nl.
gacI0(X) - X < 0, write(X, « 9HcI0 OTpHIATENEHOER), nl.
GOAL
yBenHIeHHAS(-10).

KoHTpoJbHBIEC BONIPOCHI
1. Yto Takoe pekypcus?
2. Kakue CyIiecTBYIOT TUIIBI PEeKYPCUBHBIX MPABUII?
3. UTo Takoe ONTUMM3AIINS XBOCTOBOU PEKypPCUU?
4. Kakue CylecTBYIOT TUIIbl YCIOBUM 3aBEPILICHUSI PEKYPCHUU?
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Conep:xanue caMOCTOATEIbHON PadOThI

[lenb caMOCTOATENBHON PAaOOTHI OOYYAIOUIUXCS - IMOJYYUTh HOBBIC
3HAHUA MO0 TUCIUILINHE «HTeIIeKTyaabHbIe CUCTEMBI U TEXHOJIOTHID).

CamocTosiTenbHas paboTa HeoOxoauMa it (OPMHUPOBAHHSA y 00y-
YAIOIMMXCS CIIOCOOHOCTH CaMOCTOSITENIbHO peIIaTh 3adavyu Ipodeccuo-
HaJIbHOW JIESTEILHOCTH, (POPMUPOBAHUS YMCHHS W HABBHIKOB ILJIAHHPOBA-
HUS BpeMeHH, (POPMHUPOBAHUS CTPEMIICHUS PAa3BUBATHCS M COBEPIIICHCTBO-

BaTbCA.

Buabl camocTosiTenbHOM padO0Thl 00yYarOIIMXCsl YKa3aHbl B Ta0J. 1.

Tabnuua 1. Buasl camocTosITEIbHON PaOOTHI

Ne n/n Bua CPC

1

HO,Z[I‘OTOBKEI K IMMPAKTUYCCKUM 3aHATHUAM

2

[IoaroTOBKB OTYETOB O MPAKTUYECKUM padoTaM

O6yanOH_[I/I€C$I HOJDKHBI U3YUYUTb HHTCPHCT-PCCYPChlI U JIUTCPATYPY
110 BOIIpOCaM, IIPCACTABJICHHBIM HHIKC.

1.

~w

HNCKyCCTBEHHBI MHTEIUIEKT — OY€Hb MOIIHBIA HWHCTPYMEHT.
KakoBbI ceiyac KJIIH0OU€BBIE MOIXO/bI K 3TUKE UCnoJib3oBanus NI?
Kaxkue npo6sieMbl 1 BO3MOKHOCTH OTKpbiBaeT NIN?

. Uro cerogus ymeer nenate MN?

Ecte mu y UM co3Hanue, 3MOIMOHAIBHBIE U TICUXOJOTHYECKUE
noTpeOHOCTH?

KakoBbl coluanbHble TOCIEACTBUASI MAacCOBOTO  BHEIPEHUS
texHosiorud MN?

Kakue npoOnemsl craButr MM mepen conuanbHBIMU BOMPOCAMHU
00pabOTKU M XpaHEHUsI JaHHBIX?

. Kakoe BausHue oxaxer MW Ha TOYHOCTP M 3(PPEKTUBHOCTH

MPOLIECCOB MPUHATHS PEIICHUN?
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qu6H0-MeTozmqec1me MaTepuaJibl 110 JTUCHUIIIMHE

OcHoBHas JuTEpaTypa

1. bopoBckas, E. B. OcHOBBI HCKYCCTBEHHOTO MHTEIIEKTA : y4eOHOE
nocodue : [16+] / E. B. boposckas, H. A. JlaBeiioBa. — 4-¢ u3., SJIEKTPOH.
— MockBa : JlaGopatopus 3Hanuii, 2020. — 130 c. : cxem. —
(ITemarorumueckoe ob6pazoBanue). — Pexxum noctyna: no nmoganucke. — URL:
https://biblioclub.ru/index.php?page=book&id=595419 (nmata oOpaleHus;:
01.04.2024). — bubnuorp. B kH. —-ISBN 978-5-00101-908-4. — Tekcr :
AIEKTPOHHBIN.

JlonoJIHUTEeJIbHAS JIUTEpaTypa
1. CrankeBuy, JI. A. HTENNnEKTyanbHbIE CUCTEMbl U TEXHOJOTHUU.:
yueOHuK 1 npaktukyM st CIT1O / Crankeud JI. A.. — Mocksa : FOpaiir,
2021. - 397 c¢. - ISBN 978-5-534-11659-5. — URL:
https://urait.ru/book/intellektualnye-sistemy-i-tehnologii-476356 (mara
ooparmenus: 13.02.2024). — TekcT :2JIEKTPOHHBIN

IIporpamMmmMHoOe o0ecnieyeHue U HHTEPHET-PECYPChI

1. Odunuaneueiii caiit Ky3bacckoro rocygapCTBEHHOIO TEXHHUYE-
ckoro yHuBepcureta umenu T.®. ['opbauena.

Pexxum moctyma: www.kuzstu.ru

2. DIEeKTpOHHBIE OMOITMOTECYHBIEC CUCTEMBI:

-  YHuBepcureTckas OubOnnorexka oHjaiH. Pexum goctyna:
www.biblioclub.ru;

- Jlane. Pexxum noctyma: http://e.lanbook.com

- DIIeKTpOHHO-OMONIMOTEeYHas cucTeMa Znanium.com

- DnekTpoHHas OuOmmoTeka m3marenbcTBa FOpaitT https://biblio-
online.ru/catalog/spo

3. Hudopmaruka u nHHOpMaALMOHHBIE TEXHOJOTUM: KOHCIIEKT JIEK-
Ui, [DIeKTpoHHBIH pecypce]. - Pexxum moctyma: http://fictionbook.ru

4, CoBpeMEHHBIC TEHJCHIIMM PAa3BUTHS  KOMITBIOTCPHBIX |
MH(POPMAIMOHHBIX TEXHOJOTHI: [DNEeKTpOHHBIA pecypc]. - Pexum
nocryma: http://www.do.sibsutis.ru

5. Enmunas xommeknus I[udpoBbix 00pa3oBaTeIbHBIX PECYpPCOB
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[OnexTpoHHbIN pecypc]. - Pexxum nocryna:
http://school-collection.edu.ru/, ceoboanbI. - 3ari. ¢ 3KpaHa.

6. EnuHoe oxkHO noctyna K WHOOPMAIMOHHBIM pecypcaM [DIieK-
TPOHHBIN pecypc]. - Pexum nocryna:
http://window.edu.ru/, ceoOoaHbIM. - 3ariL. ¢ 3KpaHa.

7. NuabopmMallMOHHO-KOMMYHHUKAIITMOHHBIE TEXHOJIOTUHU B 00pa3oBa-
HUM [DNeKTpoHHBIN pecypc]. - Pexxum nocryma: http://www.ict.edu.ru/,
CBOOOJIHBIM. - 3arjl. ¢ 3KpaHa.

8. ®denepanbHbIi IIEHTP UHHOPMAIIMOHHO-00PA30BATEIBHBIX PECYP-
coB [DiaekTpoHHbIN pecypc]. - Pexum gocryna: http://fcior.edu.ru/, cso-
OOMHBIN. - 3arJI. ¢ PKpaHa.

9. Visual Prolog 5.X u BhIIIE.
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