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IIpeaBapurenbHbIe 3aMeYaHUS

Hacrosimue pekomennanuu pa3pa®oTaHbl Ha OCHOBaHMM TpeOoBaHuit DenepaibHOro
['ocymapcTBeHHOr0 00pa3zoBaTeIbHOrO cTaHpapra Bbicuiero obpaszoBanus (PI'OC BO) mo
Hanpasienuto mnoarotoBku 09.03.01 «MudpopmaTuka ¥ BBIYHCIUTEIbHAS TEXHHUKA», II0
npodpmwino «MHpopMaOHHOE U MPOrpaMMHOE o0ecleyeHne aBTOMaTU3UPOBAHHbBIX CHCTEM» U
YPOBHIO IOArOTOBKM «Maructparypa». llenp HacTOSIIUMX METOAMYECKMX PEKOMEHIAlMH —
[IOMOYb CTYIEHTaM B YCHEIIHOM HPOXOXICHHHM OOy4eHHs N0 Kypcy «VIHTemneKTyanbHbIe
CHCTEMBD».

W3yuenne JOUCHMIIIMHBI IPU3BAHO C(HOPMHUPOBATH y MAaruCTPaHTOB CIENYIOLIUE
OO0IIEKYIbTYpHBIE U 0011enpo(ecCHOHANTbHBIE KOMIETEHIUH:

OK-3 cmocoOHOCTh K CaMOCTOSITEIILHOMY OOyUEHUIO HOBBIM METOJIaM MCCIICAOBAHHUS, K
W3MEHEHUIO HAyYHOTO W HAyYHO-NPOU3BOJCTBEHHOTO MpOQuUiIs CBOEH MPOPECCHOHAIBHON
NeSITebHOCTH;

OIIK-2kynbTypoll MBIIUIEHUS, CHOCOOHOCTBIO BBICTPaMBATh JIOTHUKY PacCyXJIEHUH U
BBICKA3bIBAaHUI, OCHOBAaHHBIX HA HHTEPIPETALWU JaHHBIX, WHTETPUPOBAHHBIX M3 Pa3HBIX
o0acTeil HayKH U TEXHUKH, BRIHOCUTD CYXX/ICHUSI HA OCHOBAHUH HEMOJIHBIX JaHHBIX;

OIIK-6¢cnocoOHOCTRIO aHATM3UPOBATh MPO(EeCCHOHANBHYI0 MH()OPMAINIO, BBHIACATH B
HEH TaBHOE, CTPYKTYPUPOBATh, OQPOPMIISATH U MPEACTABIATH B BHJI€ aHAIUTHYECKUX 0030pOB C
000CHOBaHHBIMU BBIBOJAMHU M PEKOMEHIALUSIMHU.

[To pe3ynbTraraM BHIIOJHEHHS KaX/10M U3 MPAKTUUECKUX U J1aOOpaTOPHBIX pabOT JOJIKEH
ObITh OQOpMJIEH OTYET IO MPaKTUYECKOM, nubo maboparopHOll paboTe COrjIacHo
OC TYCYP 01-13. Paznensl oTyeTa pacnojararoTcs B CIeIyIOLIeH Mocaea0BaTeIbHOCTH.

e  TUTYIBHBIN JIKCT.

e  Bua paboTsl.

e HasBanue paOoThI.

e [lens paGoTHI.

e OCHOBHBIE TEOPETUYECKUE pa3/A€ibl TUCIHUIUIMHBI HEOOXOAMMBIE JIsi BBIMIOJHEHUS
paboTHI.

e  @opMyIHMpOBKa 3aJaHUS.

e  PesynbTarhl BRIOJHEHUS WHANBUIYATLHOTO 33 JaHHSL.

e  BrBoasl 1o padore.



IIpakTuyeckasi padbora Nel

«BBIBO/IBI B JIOTHKE BbICKA3bIBAHUI»

[lenb paboThI: 3aKpENUTh 3HAHUA 110 BOIIPOCAM IPEACTABICHUS 3HAaHUN Ha
OCHOBE JIOTUYECKOW MOJIENIN U BBIBOJIA B HEM.

O3HaKOMBTECh C OCHOBHBIMU KOHCTPYKIMSIMH JIOTHKH BBICKa3bIBaHUH.
VYscHuTe npaBuia NOCTPOEHUs GOpMyJ B JIOTUKE BbICKA3bIBAaHUM.

OOpaTuTe BHUMaHHE Ha CXOJCTBO U OTIMYMA B MPUMEHEHUHU JIOTMYECKUX
CBSI30K B €CTECTBEHHOM SI3bIKE€ M B Jiornyeckux ¢opmynax. llpusenurte cBou
IPUMEPBI CIIOKHBIX BBICKA3bIBAHUII HAa €CTECTBEHHOM SI3bIKE M MEPEBEAUTE HX B
Joruyeckue (popmyIbl.

N3yunte 6eccko00uny0 GOpMY 3alMCH JJOTUYECKUX (HOPMYIL.

Packpoiite coaepkaHue TOHATHS «UHTEpHpeTanus (GOpMYINbl JOTHUKU
BBICKA3bIBAaHUI», a TaKXKe TOHATUN «OO0IIE3HAYNMOCTBY, «IIPOTHBOPEUYHUBOCTDHY,
«HEOOIE3HAYNMOCTbY,  «HEIPOTUBOPEUUBOCTb»,  «BBITOJHUMOCTB»  (hopmyin
JIOTUKY BbICKa3bIBaHUH. M3y4nTe 5TH MOHATHS HA CBOUX COOCTBEHHBIX MMPUMEPAX.

O3HakOMbTECh C MpaBUJIAMHM SKBUBAJICHTHBIX MpeoOpazoBaHUil (opmydl.
OOpaTuTe BHHUMaHHE Ha TO, YTO SKBUBAJCHTHBIE MpeoOpa3oBaHUs NEHCTBYIOT B
000MX HaNpaBJICHUSX.

Pa3z0epurech ¢ MOHATHEM JOTMYECKOTO CIEACTBUs. BBIICHUTE, KaKk CBS3aHbI
MEXIy COOOM JJOTUYECKOE CIEICTBUE, 00IIE3HAUUMOCTh U TPOTUBOPEYUBOCTbD.

N3yunte ciocoObl JTOrMYECKOro BbIBOJA B JIOTMKE BBICKA3bIBAHUN C TOUKHU
3peHUs peaan3alii UX Ha KOMIIbIOTEpE.

Jlns ompezneneHus: BBIBOJA, MPH TMOCTPOCHHE MOJAETH HAa OCHOBE JIOTHKH
BBICKA3bIBaHUI1, HEOOXOAUMO B TEKCTE 3a/1aHUs BBIACIUTH MPOCTHIE MPEATIOKEHUS,
0003HAYNUTh MX KaK aTOMBI M 3aTEM MPEACTABUTH KaXKI0€ MPEUIOKCHHE B BUJC
dbopmynel. Hampumep, nMeeM clieayroniie yTBEpKIACHUS:

e eciu conHle ceno B Tyuy (C), To 3aBTpa Oynet noxab (1);
® COJIHIIE CEJIO B TyUy.

JlokazaTh, 4TO ClieI0BaTENIbHO, 3aBTpa OYIEeT M0XK/b.
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dopManuzyeM 5TU YTBepxkAeHHUs. JIBe MOCBUIKM W 3aKitoueHue OyayT
MPEICTABIICHBI CIEIYIOIUM 00pa30M:

C-o

[IpuBenem Bce crmocoObl peleHus: JaHHOW 3a/1a4u.
Cnoco6 1. Bocrionszyemes:t OIIPEJIEJIEHUEM norudeckoro cieacTBus u

Ta6J'II/II_[aMI/I HCTHMHHOCTH.

—->HAC

= H S
=l = A=
= = A=
=| =+

KoHblOHKIIMA MOCBUIOK HMCTUHHA TOJIBKO TMPH OJIHOW HHTEPIPETALNH,
3aJJaHHOW TIEPBOM CTPOKOM, B 3TOM K€ MHTEPHPETAUUU HCTUHHBIM SIBIIETCA U
3axntoueHue ([), cnenosarenvHo, [l SIBISIETCS JTOTMYECKUM CIEACTBUEM IMOCBHUIOK
(C=>1) u (C).

Crioco6 2. Bocrionssyemcst TEOPEMOM | 1 Ta6nunaMu HCTHHHOCTH.

C I | C->] (C ((C>HAC) -1
—>JHAC

154 151 154 151 151

14 J J J "

J n n JI n




Taxk kaxk ¢dopmyna ((C —I)AC) — ] oOmesznauuma, To [ sBigercs
jgorudeckuM cienctuem mocbuiok (C — /1) u (C).

Croco6 3. Bocrionssyemcst TEOPEMOM 2 1 Ta6IunaMu HCTHHHOCTH.

C|a|~a| Co | (CoIAC | (C—J) ACA~T
nlun|lanl|l u " 7
m|an|lul| 7 7 7
1|lul x| nu 7 7
1|0l u| n 7 7

Tak kak ¢opmyna (C —) ACA~/ nportuBopeunBa, To J| sBisAeTcs
gorudeckuM cienctuem mocbuiok (C — /1) u (C).

Croco6 4. Bocmomssyemcs TEOPEMOM | u  9KBHBAJICHTHBIMH
npeodpazoBaHUsIMU (HOPMYII.

(C >DAC) =1 = ((~C vI)A O = ~((~C vI) C) v = ((C A ~[) v
~C) v =(C A ~II) v~CvII =(C v ~CvI1 ) A (<Cvd v ~1) =(mv] ) A ( ~Cvm) =
(mAm) =m.

B nannoi#t popmyse cumBo m 03HavaeT oOiie3HauuMyto ¢hopmyiny. Tak Kak
B pe3yiabTaTe »JKBUBAJICHTHBIX MpeoOpa3oBaHWil MOMydeHa OOIIe3HauYuMas
dbopmya, To [l SIBISIETCS JIOTHUYECKUM CJIEICTBHEM MOCHUIOK.

Cnoco6 5. Bocnonb3yemcs TEOPEMOM 2 u 5KBHMBalCHTHBIMH
npeoOpa3zoBaHUAMH (POPMYIL.

(C =) A OA~A=((~C v ) AC) ~[ = (~C v [) AC A~ =(CA~CALl)
VvV (~CAd A ~D)= (oA ~1) v (CAD)=ovo=o.

B nannoit gopmysie cMMBON O 03Ha4aeT MPOTHUBOpeuUuBYIO dopmyny. Tak
KaK B PE3yJIbTaTe DKBHBAJICHTHHIX MPEOOpPA30BaHMI TOJTydeHA MPOTUBOPEUUBAS

dbopmyna, To [l sBiIsIeTCs JIOTMYECKUM CJIEICTBUEM MOCHUIOK.
7



Cnoco6 6. Bocnosb3yemcss MeTojoM pesosrornuii. [[ns 1oka3arenbcTBa
npuBeneM oTpuranue ¢opmyisl k KH®. Jloka3siBaTh OyaeM HEBBITOTHUMOCTD
MHOKECTBA JU3BIOHKTOB, IS 3TOro HeooxoamMmo, corijacHo TEOPEME 2, B3saTe
OTpHUIIAHUE 3AKTIOUCHHS.

v A

€ - 0

~A

Tak Kak B IpoIecce Pe30JIIOTUBHOIO BBIBOJA MOJYUYEH IMYCTOM JIM3BIOHKT,
TO /1 ABASI€TCS JTIOTUYECKUM CJIEACTBHEM MOCHIIOK.

3aganus.

Bapuanr 1

Ecou Crenman He 3HaJTI O HEOOXOAMMOCTH JEKJIApUPOBATh JIOXOJ, TO OH
IJIOXOM 3aKOoHOAaTeNnb. ECii OH 3HAN U HE ACKJIapUpOBal, TO OH MOIIEHHUK. Eciu
CrenaHn siBisieTCS MJIOXUM 3aKOHOJATEIEM WIIM MOIIIEHHUKOM, TO €My HET MECTa B
Hyme. Ctenan He aekjiapupoBan cBou joxond. CrenoBaTenbHO, €My HET MECTa B
Hywme. JlokazaTh BceMH BO3MOXKHBIMU CIIOCOOAMU.

Bapuant 2

Ecnun mcxon ckauek OyneT NpeApelIeH CrOBOPOM HIIM B HTOPHBIX JIOMax
OyIyT OpyAOBaTh LIYJEPbI, TO JIOXOJAbl OT Typu3Ma yHaayT, U TOPOJ MOCTpaaacT.
Ecau noxoasl oT Typusma ynaayT, mojaunus Oynet noBojbHA. [lomumms HUKoOraa
He ObIBaeT nMoBoJbHA. ClieIoBaTEIbHO, UCXOJ CKAYEeK HE MPEIPEIIeH CrOBOPOM.
JlokazaTh BCeMH BO3MOKHBIMHU CIIOCOOAMHU.

Bapuant 3

Ecnu 6 — cocraBHOE uncio, To 12 — coctaBHOE uncio. Eciau 12 — coctaBHOE
YUCJIO, TO CYIIECTBYET MPOCTOEe uucio, Oompinee ueM 12. Ecmu cymectByer
MIPOCTOE YKCIIO, OOJbIIIee YeM 12, TO CyIIecTBYeT COCTABHOE YHCIIO, OOJBIIEE, YeM
12. Ecom 6 penutcs Ha 2, TO 6 — COCTaBHOE 4YMCIIO. 12 — COCTaBHOE YMHCIIO.
CrnenmoBarenbHO, 6 — cocTaBHOE YKCIIO. JloKa3aTh BCEMH BO3MOYKHBIMH CIIOCOOAMH.

Bapuant 4



Kontpakt Oyzmer BbINOJAHEH TOrAa M TOJBKO TOrJa, Korja JoM Oyner
3akoH4YeH B (eBpasie. Ecau nom Oyner 3akoH4YeH B (eBpajie, TO MBI MOXKEM
nepeesxkars 1-ro mapra. Ecim Mbl HE MOXEM nepeeskarb 1-ro mapra, TO MbI
JIOJDKHBI BHECTH KBapTILIATy 3a MapT. Eciii KOHTpakT He OyAeT BHIMOJIHEH, TO Mbl
JOJDKHBI BHECTH KBapTIuiaty 3a mapt. ClieloBaTeabHO, Mbl JIOJDKHBI BHECTH
KBapTILIaTy 3a MapT. Jlokazarb BCEMU BO3MOXKHBIMH CIIOCOOAMH.

Bapuanr 5

Ecnu s noiiny 3aBTpa Ha NEpBOE 3aHATHE, TO JIOJDKEH Oyay BCTaTh paHo, a
€ClM A TMOWAY BEYEpPOM Ha TaHIbl, TO JATY cHaTh mo3gHo. Ecnu s nsry cnath
MO3/THO, a BCTaHy PaHo, TO i OyJy BBIHYXKJEH JIOBOJIbCTBOBATHCS ISITHIO YacaMu
CHa. Sl He MOT'y JOBOJILCTBOBATHCSA IATHIO YacaMu CHa. CIIeIOBATENBHO, S WU HE
MOy 3aBTpa Ha MEPBOE 3aHATHE, WM HE MOWAYy BeuepoM Ha TaHIbl. Jloka3aTh
BCEMH BO3MOKHBIMHU CITOCOOAMHU.

Bapuant 6

Ecnu Mepu Opocuina [[xoHa, To oHa yexana uin B Poccuto, uinu B M3panib.
Ecmu Mepu yexama B Poccuto, To ee apecroBan KI'b. Ecaim Mepu yexana B
N3paunb, T0 ee apecroBan Mocan. Mepu He apecroBan Hu Mocan, Hu KI'b.
3nauut Mepu He Opocuiia [xoHa. JlokazaTh BceMH BO3MOKHBIMH CIIOCOOAMH.

Bapuant 7

Xamugp Omap, cxermuii AneKCaHAPUNUCKYI0 OMOIMOTEKY, pacCy X aal Tak:
€CJIM BalllM KHUTU coriacHbl ¢ KopaHoMm, TO OHM M3JIMILIHM; €CJIM OHU HE COTJIACHBI
c KopaHoMm, TO OHM BpeIHBI; HO BPEAHBIE WM W3IUIIHUE KHHUTH CIEIYET
YHUYTOXAaTh; 3HAYUT, BAIlI KHUTH CJIEAYET YHUUTOXKUTh. [J0Ka3aTh MpaBUIbLHOCTD
paccyxaeHuit xamuda.

BapuanT 8

Ny Mama u Bans ogHoro Bo3pacra, uinu Mama crapuie Banu. Ecau Mama
u Bans omHoro Bo3pacra, To Harama u Bang He omHoro Bo3pacra. Ecniu Mama
crapuie Banu, To Bans crapuie Iletn. CrnenosarensHo, unn Harama u Banst He
ogHoro Bo3pacrta, wiu Bans crapuie lleru. [lokasatb BCEMHM BO3MOXKHBIMU

cnocodamu.



BapuanTt 9

Ecnu s moeny aBToOycom, a aBTOOYC OIMO3/7aET, TO S MPOIYILYy Ha3HAYEHHOE
ceuganue. Ecim s mponyiy Ha3HauY€HHOE CBUJAHWE W OyIy OropuyeH, TO MHE HE
cienyeT exarb nomoil. Ecnu s He monydy 3Ty paboTy, TO 51 Oyay OropyeH U MHE
cieayer moexarb JoMoM. ClieoBaTesbHO, €ClId s MOoeay JOMOM aBTOOyCOM M
aBTOOyC OIO3/1aeT, TO s MOMy4dy 3Ty paboty. Jloka3zaTh BCeMH BO3MOXHBIMH
criocobamu.

Bapuant 10

Ecnu 3aBTpa OyaeT X00HO, g HaJleHy 11y0y, €Clii pyKaB Oy/leT MOYMHEH.
3aBTpa OyAeT XOJ0JHO, a pykaB He OyaeT mouuHeH. ClenoBaTeiabHO, S HE

HazieHy myOy. JlokazaTth BCeMU BO3MOXKHBIMH CIIOCOOAMH.
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JlabopaTopHasi padora Nel

«Beenenue B sa3bik [IPOJIOI. IIpocTeiimue nporpaMmmbi»

Llens pa®oThl: U3yUeHHE BOMPOCOB MOCTPOEHUS MPOCTEUILINX MPOrpamMM Ha
si3pike [Iposior u n3ydeHne MammHbl Jormdeckoro BeiBoia Ha npumepe PIE Visual
Prolog.

[Ipocrenimme nmporpamMmms.

[IporpamMmupoBaHue B JIOTMUYECKUX SA3bIKAX COCTOUT B ONUCAHUU MOJEIU
paccMaTpuBaeMoi peaMeTHON 00s1acTi. Mojienib CTPOUTCS B TEPMUHAX O0OBEKTOB
U oTHOIIEHUH. OTHOIIEHUS] MEX]Ty 00BEKTaMH MOTYT OBITh 33JIaHbI B BUJIE (DaKTOB
U nipaBwI. @axkm — 3TO HEKOTOPOE YTBEPKACHUE, UCTUHHOCTh KOTOPOT'O CUMTACTCS
JIOKa3aHHOM.

[Ipocteiimas I[TPOJIOI-nporpamma cocTouT u3 oAHOTO ¢akTa U HUMEeT
CHEYIOIINI BU:

A.

YTO MHTEPIPETUPYETCS CICAYIOMIMM 00pa3oM: «yTBEpKAcHUE A BBITOTHUMOY,
«pakt A umeet MecTo», «4 UCTHHHOY». ToUYka B KOHIIE MPEJIOKECHHS 0053aTebHa
Y TIPOJIOT MPOrPaMME BBITIOJHSAET POJIb AU3BIOHKIIUH.

O6pamenue x [IPOJIOI-iporpamme, B KIJIAaCCMYECKOM BapuUaHTE U B
mamnHe BbiBoga PIE Visual Prolog, oprann3oBaHO ¢ MOMOIIBIO 601POCOS.
[Tpumep oOpatienHus:

?-R.
WuTepnperaiiyst 3TOro NpeajiokKeHUs: TAKOBA: «BBITTOJIHUMO JIM YTBEpKAeHUE R 7»,
«umeet U MecTo (akT R ?», «uctunHo 11 R ?»

B [TPOJIOI'e npunsiTa cnemyromnias KOHIEHIHS: «OTCYTCTBUE (paKTa O3HAYAET
€ro HeyJlauyHOE BBIMIOJTHEHHE», MOATOMY, €CIIH MporpamMMa COCTOUT K3 OJHOTO
dakta «A.», a Bompoc 3amaH «?- B.», To oTBeToM OyaeT «HET» («Heymaday,
«10%b», «NOY), eciu ke 3aaad Bompoc «?- A.», TO OTBETOM OYJIET «1a» («yaaday,

CUCTUHAY», Y Es»).
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CHUHTakCcMYecKd BOINpoC OT (akTa OTIMYAETCs HAJIMYMEM BHaYalle
MPEIIOKEHHS] KOHCTPYKIMU «?- ». Borpoc u dakt o0si3aTenbHO 3aKaHUUBAIOTCS
TOYKOM « . ». YTBEpKICHHUE 0€3 TOUKM OyJeM Ha3bIBATh YEabIO0.

Cnenytomuii  ypoeHb  cioxHoctd  [IPOJIOI -iporpammbl  CBsSI3aH €
paccCMOTpPEHUEM HOBOM KOHCTPYKIIMU fA3bIKa, Ha3blBaeMoul npasuniom. llpaBuio
VMMEET CIEAYIOIINI BU:

A:- By, By, ..., Bn. (1)

CocToUT mNpaBWIO W3 ABYX 4YacTed, pa3JeleHHBIX KOHCTPYKIMEH «:i- »,
KOTOPYIO MOKHO YHUTaTh Kak «eciam». JleBas vacth mpaBuia («A») Ha3bIBaeTCs
3aroJIOBKOM (T0JIOBOM TPENJIOKEHUsI) U sIBIsieTcsl aToMapHoi dopmynoil. [IpaBas
YacTh NpaBWJia HA3bIBACTCS TEJIOM IMpaBWiIa U MPEJICTABISIET COOOM KOHEUHOE
MHOKECTBO IIeJIeH, BO3MOXHO IycToe, 37ech B1, By, ... , Bn— dakTtsl 1160 mpaBuia,
COCIMHCHHBIC B €IMHYI0 KOHCTPYKIIMIO CUMBOJIAMHU « , ». TakuM o0pa3oM, CUMBOJI
« , » O3HayYaeT B TeJie MpaBWia CBI3KY «W» (KOHBIOHKIMIO). MHTeprpeTupyercs
MIPABWIIO CIICAYIOMIUM 00pa3oM: «yTBEpKIEHUE A BBIMOIHUMO, €CIIM BBITOTHUMBI
Bce Bi1, Bz, .. , Bn», «3axmouenne A4 HMEET MECTO, €CIH HMEIOT MECTO
OJIHOBpeMeHHO U Bi, u By, ..., u Bn», «4 uctunHo, ecnu uctunuel Bce B1, By, ...,
Bn».

I'paduuecku npasusio (1) MoxkeT ObITh MpeICTaBIICHO BEpIIMHON TuTa U:

A
B: .o

B Bn
@DaKT MOYKHO paccMaTpUBaTh KaK YaCTHBIW CIIy4yal MPaBUJIa, KOTIa TEJO MMpaBUiia
nycto (n =0).

Ucnonwiys nousitue npoyedypst, [IPOJIOI -iporpaMmy, UMEIOITYIO BUI:
A:- B1, Bo.
A:- Bs, Ba. (2)

MOXHO TPOYUTATh CIAEAYIOIIMM O0Opa30M: €CIU MPHU BBINOJHEHUU Hpoueaypsl A

YCIEUIHO BBINOJHEHBI mpoueaypsl Bi1 m Bz , To mpomeaypa A BbINoOJIHEHA
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YCIIELIHO; €CaM XO0Td Obl 0JiHa U3 npouenyp Bi mnmm B 3aBepimnace HeyCHelHo,
TO BBIMIOJIHAECTCS BTOPOE MPEIONKEHUE TMpoleaypsl A, U COOTBETCTBEHHO
BBITIOJIHAIOTCSL Tiporieypsl Bz m Ba; ecnmu obGe »Tu mporemaypsl 3aKOHYCHBI
yCHENIIHO, TO Tmpoleaypa A VYCHENIHO 3aBepllieHa, B MPOTHUBHOM cllydae
BBITIOJTHEHUE TIPOLIeAYPhl A 3aBepiaeTcss HeycnexoM. Takum oOpa3om, IpaBuiia B
MPOIIEType CBS3aHBI CBS3KON «wiw» (Iu3broHKIWS). ['padudecku mpaBmia (2)
MOTYT OBITh MPEACTABIICHBI B BUE AepeBa ¢ BepunHoi Tuna UJIW u BepmmHamu
tuna U:

A

B g B, B

B Ilponore npuHsATa cTpaTerus MoMCKa pelieHus B IIyOUHy, KOT1a BEIeTCs
nocyenoBaTenbHbIi 00xoa nepea N-NJIW cBepXy BHU3 U ClieBa HAIIPaBO.

3anaHue.

BoiaenuTes B TEKCTE MPOCTbIE NPEIJIOKEHHsS, 0003HAYUMB HUX KaK aTOMBI.
[IpenacraBuTh Kaxaoe yTBEpKAeHHE B BUAEC (OPMYJbl Ha S3bIKE JIOTUKU
npenukaroB. Ha ocHoBe ¢opmyn cocraBuTh Ha si3bike [Iposor mporpammy,
JIOKa3bIBAIONIYI0 yTBEpkIeHue TekcTa. [IpeacraBute Ha M-WJIN rpade dakTsl u
MOUCK PEILICHHUS.

[Tpumep 1.

[lycte umerorcst yTBepxkaeHUS: «OBIafeTh S3bIKOM NPOrPAMMHUPOBAHUS
moxHo (PL), eciiu paborath ¢ Hum mpaktudeckd (W) u Bbryuuth ero ocHoBbI (F).
PaboTa ¢ A3bIKOM IPaKTHUECKU BO3MOXKHA, €CIIU €CTh MEPCOHAIbHBIN KOMITBIOTEP
(P). BelyunTh OCHOBBI sI3bIKa MOXKHO TpU yclioBHH paboThl B OubOmmorteke (L).
BemmonHensl ycnoBuss paboThl B OMOMMOTEKE M HAIM4YUS MEPCOHAIBHOTO
KoMIibtoTepa. CreoBaTeabHO, MOXKHO OBJIAJIETh S3BIKOM IPOrPAMMHUPOBAHUS.
[TPOJIOI -nmporpamma, 3amaromas ONMKACAHUS MPUBEICHHBIX BBILIE YTBEPKIACHUU,

VMMEET CIEAYIOIINN BU:
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PL:-W, F.

W:-P.
F:- L.
L.
P.

OO6pamenue k nporpamme: ?- PL., macTt oTBeT «may.

JlommycTuM Temepb, 4TO yciaoBUE pPaOOThl B OUOIMOTEKE BBIMIOJIHEHO, a
NEPCOHAILHOTO KoMIbloTepa HeT B Hanmuuud. [IPOJIOI-mporpamma B 3TOM
ciydae OyZieT UMETh CIICTYIOIINI BU/:

PL:-W, F.
W:-P.

F:- L.

L.

P:- fail.

3/ech aBTOPOM MOCOOMS MCIOJIb30BaH BCTPOCHHBINM CUCTEMHBIN MpeauKar
fail, xotoperii Bcerma mpuBOAMT K OE3yCIENIHOMY BBHIMIOJHEHUIO TpaBUia, B
kotopoMm fail ucnonr3oBan. bonee mpuBbIYHAS U HATTIAAHAS 3aIUCh OTPHUIAHHS B
Buae NOt(P) HeBOo3MOXKHA B CHITY SI3BIKOBBIX OrpaHUdYeHUi. Bompoc k mporpamme:
?- PL. macrt oTBET «HETY.

[Tpumep 2.

Xamud Owmap, cxermmit AJIEKCaHIPUNUCKYI0 OMOJHMOTEKY, pacCcyxial Tak:
«ecnu Bamu KHUTH corjacHbel ¢ Kopanom (A), To onu usnumiau (E); ecnu Bammm
KHUTU He coriacHel ¢ Kopanom (A), To onu Bpenusl (H); HO BpemgHbie wiu
U3IIMITHUE KHHATH ciexyeT yHuutokarh (D); 3HauwmT, Bam KHHWTH CJIACAyET
YHUYTOXKUTH.

Ha s3bIke JOTMKM TIpPEeIUKaTOB JaHHBIC PACCYKICHHUS MOXKHO IPEIACTaBUTH
CJIEAYIOIIUM 00pa3oMm:

A—E, —-A—->H, (EVH)-»D Av-A

D

[MTPOJIOI-iporpamMma OyeT UMETh CIEAYIOIIHA BU:
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- not(A).

> Q0 T m
m I

A:- falil.
Ha Bompoc o ToM, YHUYTOXKATh U AJIEKCAHIPHICKYI0 OHOINOTEKY:
?- D., cnienyer otet Jla.

Ha rpade M-NJIN nporpamma u NOKUCK pellIeHUs MPEACTaBISIOTCS CIASAYIOIMIUM

obpazom:
D
H E
not(A) A
Her Ha Jla Her
Bapuanr 1:

Ecnu 9 mapra Oyzer temso, To J»oH noener B Can-®panuucko nnu Jlac-Berac.
Keut noener tyna xe, kyaa u Jxon. Eciiu Mepu noener B Jlac-Berac, To u JI:)xoH
noenet B Jlac-Berac. Ecniu Mepu He noenet B JIac-Berac, To [[»xon noexnet B Can-
®pannucko. Eciu 8 Mapra Oyner xosnonHo, To 9 mapta Oyaer tero. Ecim 8
MapTta OyzaeT xosoaHo, To Mepu He noenet B Jlac-Berac. 8 mapta OyaeT X0101HO.
Bomnpoc: noener nmu Keiit B Can-®paHiiucko?

Bapuanrt 2:

Hukakol ciagkoexka HE OTKaXeTcs OT BKYCHOro toprta. Hekoropsie nronu,
KOTOPBI€ OTKA3bIBAIOTCS OT BKYCHOTO TOPTa, HE JIIOOST CIaJKOTO.

CrpaBeIMBO 7M1 YTBEPXKIACHUE: HEKOTOPBIC JIIOJU, HE JIOOSIINE CIAIKOTO, HE
ABJISIFOTCS CIAAKOEKKAMM.

Bapuanr 3:
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[Tap 2 HaxoauTCs Bceraa B ToM Mecte, rae Haxoautcs wap 1. [lap 3 naxoaures B
mecte A. Ecnu map 3 Haxonutesa B Mmecte A, To map 1 Haxoautcs B mecte B. ['ne
HaxoauTcs mmap 27

Bapuanr 4:

Ecnu cripoc 60mb11e MpeAsioKeHHs], TO LIEHa Ha JaHHBIM ToBap Bo3pacraer. Korga
[IEHa pacTeT M Ha JIaHHBIM TOBAap €CTh 3aMEHUTENH, MOKynaTenu OepyT TOBaphl-
3ameHuTenu. Korjga mokynarenan OepyT TOBaphl-3aMEHUTENH, CIPOC Ha JaHHBINA
tToBap naaaer. Crpoc Oosblie npeaioxeHus. st JaHHOro ToBapa €CTh TOBAPHI-
3aMEHUTEIIH.

Bomnpoc: ynaget 1 cupoc Ha ToBap?

Bapwuanrt 5:

Ecnmu xomanma A BwiurpsiBaer B QytOos, To ropoa Al TopkecTByeT, a eciiu
BBIMTPBIBAET KOMaHaa B, To Top:kectBoBarh OyaeT ropoa Bl. BemmrpsiBaeT ninm A
umu B. OnHako ecnu BeMrpeiBaer A, To ropoa Bl He TopxkectByer. A ecnu
BBIMTPBIBAET B, TO HE OyneT TopkecTBOBaTh ropoa Al. CiaenoBarensHo, ropoq Bl
OyZeT TOp>KEeCTBOBaTh TOT/A U TOJBKO TOrJa, KOrjga He OyAeT TOp:KeCTBOBATH
ropoa Al.

Bapuanr 6:

JIto00i1 CTyAeHT XO4YeT 3aKOHYMTh MHCTUTYT. HekoTopwie cTyAeHThl 00JagaroT
0COOBIMH CIIOCOOHOCTSIMH.

JlokazaTb: CTYIEHTHI, 00JaJaroue 0COObIMU CIIOCOOHOCTSAMH, XOTSAT 3aKOHYUTH
WUHCTUTYT.

Bapuanr 7:

Ceronnst Tyuu. Eciu cerogus Tyuu, To Oyaer noxnab. Ecim Oyner moxab, TO
BBIPACTYT TPUOHI.

Jlokazathb: BBIPACTYT IPUOBI.

Bapuanr 8:

Ecnu He pabotaet nmudT, s nmoiay mo nectHuile nemkoM. Jludt e padoraer. Ecnu
s MOMAY MEUIKOM IO JIECTHHULIE, TO S HE KYILTIO CTOJI.

Jlokazarhk: KyIUIIO JIU 51 CTOJI?
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Bapuant 9:
Ecnu HexkTto 6u3HECMEH, TO OH JIIOOUT cuMTaTh JeHbru. Eciu OH M0OUT cuuTaTh
JI€HbI'H, TO JIEHbIW y Hero ectb. Oiyier MykuuHa. Ecnu OH My)X4WHA, TO y HEro
yepHasi MallvHa. Eciii y HEro ecte AEHbrM, TO Y HEro aoporas mamuHa. Oier
ousnecMeH. Ecnu goporas mammnaa, To ®eppapu. Ecnu oH BbIOEpET 4YEpHYIO
MallliHy, To 310 Oynet wiu deppapu, win Boira.
Hoxazate: y Onera uepnas @eppapu.
Bapuanr 10:
Bce mNepBOKYpCHUKHM BCTpEYAarOTCd €O BCEMH BTOpPOKypcHHKamu. Hu oaun
NIEPBOKYPCHHUK HE BCTPEYAETCS HU C OJHUM CTYJEHTOM MPEIIOCIEIHEr0 Kypca.
CymiecTByloT nepBOKYpcHUKH. ClieqoBaTeNbHO, HU OJUH BTOPOKYPCHHK HE
ABJIIETCS CTYAEHTOM IPEAIIOCIEIHErO Kypca.

Ha camocTosiTennbHOE N3yUeHUE NpeIaratoTcs CIeIyONUe 3aJaHusl.

1. M3yunts BoOmpoc moctpoeHuss mpoekra B Visual  Prolog
(http://wikiru.visual-prolog.com/Index.php?title=
Visual_Prolog_%D0%B4%D0%BB%D1
%8F_%D1%87%D0%B0%D0%B9%D0%BD%D0%B8%D0%BA%
D0%BE%D0%B?2)

2. U3 npumepoB cucteMbl iporpammupoBanus Visual Prolog coGpate u
cKoMmuiupoBath MamuHy BbiBoga PIE Visual Prolog. Pemuts

MPEACTABICHHYIO 33/1a4y C MOMOIIbIO MAaIIMHBI BHIBOJIA.
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IIpakTnueckasi padora Ne2

«BBIBOBI B JIOTHKE IpeaAuKaTOB)»

Lens paboOThI: 3aKpenUTh 3HAHUS MO BOIMPOCAM MPECTABICHUSI 3HAHUN Ha
OCHOBE JIOTUYECKOW MOJIENIN U BBIBOJIA B HEM.

Pa3bepurech ¢ CHHTaKCHCOM JIOTMKH MPEAUKATOB. YSICHUTE OCHOBHBIE
CUHTaKCUYECKHE OTINYUS JIOTUKU BHICKA3bIBAHUM U JIOTUKH MPETUKATOB.

Packpoiite coaepkaHue TMOHATHS «UHTEpIpeTanus (GOpMyIbl JOTHKU
IPEIUKAaTOB IIEPBOrO MOpsAAKa», OOpaTUTE BHMMAHHWE HA OTJIMYUSA B IpaBHIIax
UHTepIpeTannu GopMyJl JOTUKU IPEIUKATOB U (OPMYJI JIOTUKH BBICKA3bIBAHUM.

N3yuute cnoco® NOJMydeHHs] YHUBEPCAIbHOW OOJACTH WHTEPHpPETALMH
dbopMy1 Toruku npeaukaroB. Pa30epurech ¢ TeM, Kak MOXKET ObITh MCIOJIb30BaHa
Teopema DpOpaHa B JIOTUYECKOM BBIBO/IE.

VYsicHUTEe MPUHIMIHAIBHBIE OTINYXS B UCIIOIB30BAaHUH TE€OPEMBI DpOpaHa u
METO/1a PE30IIOLUNN B JIOTHYECKOM BBIBOJIE.

[Iponenypa OpbOpaHa mnpeanonaracT TeHEpaIlUi0 OCHOBHBIX IPUMEPOB
JU3BIOHKTOB M3 3aJaHHOTO0 MHOXecTBa. /[ reHepaluuud OCHOBHBIX INPUMEPOB
HEOOXOJAMMO  MHOXKECTBO KOHCTAaHT, a TaKUM MHOXECTBOM  SIBJISIETCS
»pOpaHOBCKUI YHUBEpCYM. Eciii Ha MHOKE€CTBE OCHOBHBIX PUMEPOB CYILIECTBYET
X0Ts Obl OJHO HEBBIIOJHUMOE, TO 3a/JaHHOE MHOXXECTBO JU3BIOHKTOB
HeBbinosHuMo. Hanpumep, mycte S = {P(x), ~P(f(a))}, Torma spOpaHoBckuit
yauBepcym HUJ = {a, f(a), f(f(a)), f(f(f(a))), ... }, eciu BMecTO mepeMeHHON X
nojictaBuTh f(a), TO MOJYyYMM HEBBIIOJIHUMOE MHOXECTBO OCHOBHBIX MPHUMEPOB
S’= {P(f(a)), ~P(f(a))}, a »TO, B CBOIO OuEpeqb, O3HAYAET, UTO MHOMXECTBO S
HEBBITOJIHUMO.

Jlns BBIBOJAa B JIOTUKE NPEIUKATOB HEOOXOJUMO BBIICIUTH TMPOCTHIC
NpEeAJIOKEeHHs, O003HAYUTh HUX KaK aToOMbl W 3aTeM INPEJICTaBUTh Kaxa0e
npeoxeHue B Bunae popmyisl. [Ipumep, paccMOTpUM ClieyIOIINUe YTBEPKACHUS:

F1: Kaxnaplil, KTO XpaHUT JICHBI'U B OAHKE, MMOTy4YaeT MPOIEHTHI.
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G:  Eciu He BBIIUIAYMBAIOTCS MPOIEHTHI, TO HUKTO HE XPAHUT JICHBIH B
OaHke.

Beieanm u 0003HaYMM B TEKCTE MPOCTHIC MPEITOKEHHS:

S(X, Y) — X XpaHHT y B OaHKe;

M(X) — X - neHbIH;

I(X) — X - MPOLIEHTHI;

P(X, y) — X moyry4aer y.

F1. - (vx)((3y) (S(x, ) A M(y)) = (32) (I(2) A P(X, 2))).
G ~(32)1(2) > (VX)(VY) (S(X, y) = ~M(y)).

HepeBe):[eM IIOCBIJIKY B TU3BIOHKTHI.

(vx)((3y) (S(x, y) A M(y)) = (F2) (I(2) A P(x, 2))) = (vVX)(~(Fy) (S(x, y) A
AM(y)) v (32) (I(z) A P(X, 2))) = (VX)((VY) (=S(x, y) v ~M(y)) v (32) (I(z) A P(X,
2))) = (VX)(Vy) 32)(=S(x, y) v ~M(y) v (I(z) A P(x, 2)));

(YX)(VY) 32)(=S(X, y) v ~M(y) v (I(z) A P(X, 2))) — npeaBapeHHass HOpMaIbHasI

hopma;
(Vx)(Vy) (F2)((~S(x, y) v “M(y) Vv I(z)) A(¥S(X, y) v “Mly) v P(x, 2))) = =(Vx)(Vy)
((~S(x, y) v ~“M(y) Vv I(f(x, ¥))) A(S(x, y) v “M(y) v P(x, f(x, y)))) — ckomemoBckas
cTaHgapTHas gopma;
JTU3BIOHKTHI, OJTYyYEHHbIE U3 CTAaHAAPTHON (HOPMBI:
~S(x, ) v " Mly) v I(f(x, y)), ~S(x, y) v “Mly) v P(x, f(x, y)).
[TepeBeneM oTpuIlaHNE 3aKITIOYCHUS B TU3BIOHKTHI,
~(~(32)I(z) = (Vx)(Vy) (S(x, y) > ~M(y))) = ~((32)I(z) v (VX)(Vy) (*S(x, y) v ~“M(y)))
= ~((3z) (vx)(Vy) (I(z) v ~S(x, y) v *M(y))) = (Vz) (3x)(3y) (*1(z) A S(x, y) A M(y)) —
npeaBapeHHast HopMaibHas Ghopma;
(V2z) (~1(z) A S(g(z), h(z)) A M(h(z))) — ckoneMoBckas ctanaapTHas ¢hopma;
TU3BIOHKTHI, TOTYYEHHBIC U3 CTAHAAPTHON (POPMBI:
~1(2),
3(9(2), h(2)),
M(h(z)).
Pe3omoTHBHBIM BBIBOJT HAa JU3BIOHKTAX, IOJYYCHBI W3 TIOCBIIKH H

OTPULIAHUSA 3aKIIIOUYCHUS, UMEET CIEAYIOLIUN BU:
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~S(x, y) v ~M(y) v I(f(x, ¥)) X =g(2)
y=h(2
~S(%, y) v ~M(y) v P(x, f(X, ¥)) ~S(X, y) v ~M(y)——

~1(2) —~M(h(2)) -

S(9(2), h(z)) —

M(h(z))

[Tomy4eH mycTol IU3BIOHKT, 3aKJIFOYEHHUE TOKA3aHO.

3angaHusl.

Bapuanr 1

Hcnons3ys npouenypy OpOpaHa, 10Ka3aTh HEBBIIOJHUMOCTh MHOKECTBA
nu3bioHKTOB S = {P(X, &, g(X, b)), ~P(f(y), z, g(f(a), b))}.

Hu onuH yenoBek He SIBISETCS YETBEPOHOTMM. Bce JKEHIIMHBI — JHOIU.
CrnenoBaTeslbHO, HU OJ1HA )KEHILMHA HE ABJISIETCS YETBEPOHOr 0. JloKa3aTh.

Bapuant 2

Hcnons3ys npouenypy OpOpaHa, 0Ka3aTh HEBBIIOJHUMOCTH MHOKECTBA
nu3bIoHKTOB S = {P(x), Q(x, f(x)) v ~P(x), ~Q(g(y), 2)}.
Kaxnp1il wien komurtera 0orat u gemokpar. HekoTopele wieHbl KOMUTETa —

ctapuku. Ciea0BaTeNbHO, CYIIECTBYIOT CTApUKU-AE-MOKpaThl. Jloka3aTh.

Bapuant 3

Hcnons3ys npouenypy OpOpaHa, [0Ka3aTh HEBBIIOJHUMOCTh MHOXKECTBA
nn3bI0HKTOB S = {P(x), ~P(x) v Q(x, a), ~Q(y,a)}.

HexoTtopeie pecmyOaukaHIel 00T BceX JAeMokpaTtoB. Hu  omgun
pecrnyOyrKaHen] He JIOOUT HU OJHOro comuanucta. CrienoBaTelbHO, HU OJUH
JIEMOKpAT HE SIBIsICTCS colmanucTom. Jlokazarth.

Bapuanr 4

Ucnonw3ys npouenypy OpOpaHa, 10Ka3aTh HEBBIIOJHHUMOCTh MHOMKECTBA
mu3bIOHKTOB S = {~P(x) v Q(x, f(x)), P(x), ~Q(g(z), y)}.

Hu oamH mepBOKYypCHUK HE JIOOMT BTOPOKYPCHUKOB. Bce, xuByiue Ha
HIECTOM 3TaXXe, — BTOPOKYpCHHUKHU. Cle0oBaTeNbHO, HU OJMH NMEPBOKYPCHUK HE
JIOOUT HUKOTO W3 >KMUBYIIMX Ha IIECTOM dTaxke. Jloka3aTs.
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Bapuanr 5
Ucnons3ys npouenypy OpOpaHa, 0Ka3aTh HEBBIIOJIHUMOCTH MHOKECTBA
JTA3BIOHKTOB

S = {~C(x) v W(x), ~C(x) v R(x), C(a) , O(a), ~O(x) v ~R(x)}.

Hu onunH ToproBen HapKOTHKaMHM HE SIBIAETCA HapkoMaHoMm. Hekotopeie
HAapKOMaHbl TPUBJICKATUCh K OTBETCTBEHHOCTH. CreqoBaTeIbHO, HEKOTOPHIC
JIOAM, TIPUBJICKABIIMECS K OTBETCTBEHHOCTH, HE SBIAIOTCS TOPTOBIAMHU
HAapKOTUKaMHu. Jlokazars.

Bapuant 6

Hcnonb3yst mpouenypy OpOpaHa, J0Ka3aTh HEBBINOJIHUMOCTh MHOXKECTBA
JTU3BIOHKTOB

S ={P(x) v Qlx, f(x)), ~P(x), ~Q(g(y), z)}-

CrynenTtsl cyTh rpaxaane. CienoBaTesibHO, roj0ca CTYyJACHTOB CYTh rojoca
rpaxaaH. Jloka3ars.

Bapuant 7

Hcnonb3yst mpouenypy OpOpaHa, J0Ka3aTh HEBBINOJIHUMOCTh MHOXKECTBA
JTU3BIOHKTOB

S ={P(a), *D(y) v L(a, y), ~P(x) v ~Qly) v ~L(x, y), D(b) , Q(b)}.

Huxkakoit ToproBenr mOACp>KaHHBIMM  ABTOMOOWJISIMM HE  MOKYyMHaeT
MoACP>)KaHHBIM aBTOMOOHJIb JIJIi CBOGM ceMbH. HeKoTophie IO, MOKYITAroIIne
nojep>KaHHbIE AaBTOMOOWJIM I CBOUX ceMmel, — xyiuku. ClenoBaTenbHo,
HEKOTOPBIC KYJIMKUA HE SBISIOTCS TOPTOBIAMH IOJICPKAHHBIMA aBTOMOOMIISIMH.
Jloka3aTsb.

BapuanT 8

Ucnions3ys mporenypy OpOpaHa, T0Ka3aTh HEBBITIOJIHUMOCThH MHOXKECTBA
JTU3BIOHKTOB

S ={~S(y) v ~Cly), S(b), V(a, b), ~C(z) v V(a, z)}.
HexoTopelie manueHTsl 00T CBOUX JOKTOpOoB. HU 0/IMH MarnueHT He Jo0uT

3Haxaps. CieaoBaTeIbHO, HUKAKON JOKTOP HE sIBIsieTcs 3HaxapeM. Jlokas3aTs.

21



BapuanTt 9
Ucnons3ys npouenypy OpOpaHa, 0Ka3aTh HEBBIIOJIHUMOCTH MHOKECTBA
JTN3BIOHKTOB
S={~S(x, y) v *M(y) v I(f(x)), ~S(x, y) v *Ml(y) v E(x, f(x)), ~I(z), S(a, b), M(b)}.
Bce nepBokypcHUKH BCTpeyaroTcs €O BCEMHU BTOpOKypcHukamu. Hu oaun
NEPBOKYPCHUK HE BCTPEUYAETCS HU C OJHUM CTYJEHTOM MPEANOCIETHEro Kypca.
CymiecTBylOT MNepBOKYpCHUKH. CrleoBaTeIbHO, HU OJIMH BTOPOKYPCHUK HE
SBJISIETCS CTYJIEHTOM MpENocieIHero Kypcea. Jloka3ars.
Bapuant 10
Ucnons3ys npoueaypy OpOpaHa, J10Ka3aTh HEBBIIIOJHUMOCTh MHOKECTBA
JTU3BIOHKTOB
S ={~E(x) v V(x) v S(x, f(x)), “E(x) v V(x) v vC(f(x)), P(a), E(a), ~S(a, y) Vv P(y),
~P(x) v ~V(x), ~P(x) v ~C(x)}.
bo0 — manpumk, y KOTOpOro Het aBTOMOOWJsA. JIKEilH JIIOOUT TOJMBKO TeX
MaJb4YMKOB, Y KOTOPBIX €CTh aBToMoOWIu. CnemoBaTenbHO, JIKEWH HE TIOOUT

bob6a. JIokazaTs.
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JlaGopaTopHasi pabora Ne2

«Tunbl npeaukaroB. Tunosslie 3agaum»

[lenp paboOTHI: 3HAKOMCTBO C CHHTAKCHCOM M IOJyYEHUE IPAKTHUECKHUX
HAaBBIKOB COCTABJICHHMSI NPOCTEUINMX MPOrpaMM Ha S3bIKE JIOTHYECKOTO
nporpammupoBanus — [IPOJIOT .

IlepemeHHbIE U KOHCTAHTBHI.

HcxoauapiMu 371€eMEHTaMU OMMCAHMS MPEAMETHON 00JacTh B MPUBEICHHBIX
BbIIlIE TpUMEpax SBISIOTCA OTIENbHBIC YTBEPKICHHUS: MPOCThle — (aKThl U
CIIOXHBIE — mpaBuia. IIpm 3TOM He paccMaTpHBaIMCh COCTaB M CTPYKTypa
YTBEPKJIEHHUSI B CMBICIIE CBSI3M JEHCTBUA, areHra, OoO0beKTa M JPYrux
IrpaMMAaTHYECKUX COCTABIIOIIMX IpemiokeHus. OIHAKO HE BCEraa BO3MOYKHO
aJIeKBaTHO ONMCaTh NPEIMETHYIO O00JacThb TAaKUM MPOCTBIM crocodoM. Jlms
yrayOJeHHOTO  aHalu3a M ONMCAHMS ~ NpPeAMETHOM  o0JacTu  SI3bIK
IPOrpaMMHUpPOBAHUS JOJDKEH MMETh BO3MOXHOCTb pabOThl € KOHCTaHTAMH,
NEepEMEHHBIMU U CHOXHbIMU  cTpykTypamu. [IPOJIOI' o6mamaer Takumu
BO3MOYHOCTSIMHU.

PaccmoTpum cienyromuit haxr:

«Tom poautens boday.

CkazyeMpIM WIM MNpPEIUKATOM B JIaHHOM MPEMIOKEHUM  SBISETCS
«pOAMTEIbY», ITOT MPEIUKaT CBs3bIBaeT aBa o0bekTa «Tom» u «boby». B s3bkax
JIOTHYECKOr0 MPOrpaMMHUpPOBAHUsS JJIS 3alUCH MOJOOHBIX (DAaKTOB CYIIECTBYET
cTaHaapTHas (popma 3arnucu:

npeaukaT(00bekT 1, 00beKT 2).

Torna Hamr GaxT MoKeT OBITH 3aITUCaH CJIETYIONTUM 00pa3oM:

parent(tom,bob).

O0bekThl «Tom» u «bob» SBISAIOTCA 31€Ch KOHCTAHTaMHU, OTHOUICHHE C
UMEHEM «parent» — 3TO npeaukar. Pe3osibBeHTa — 3TO MHOXKECTBO LI€JIEH, KOTOPbIE

H€O6XOJII/IMO BBIITOJIHUTD, YTOOBI IMOJIYYHUTH OTBCT Ha IMOCTABJICHHBIN BOIIpOC.
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bonpmmnacTBo [TPOJIOI-TpancisTopoB pabOTalOT TONBKO C JATHHCKUM
an(aBUTOM B KQUECTBE UMEH MPEIUKATOB, IOATOMY JUIsl 3alUCH UMEH MPEIUKATOB
UCIIOJIB3YETCS JIATUHCKAST HOTAI[UsI.

CoBokymHOCTh (HakTOB Ha3biBaeTcsd 0a30i JIaHHBIX. DTOT TEPMHUH OyneT
WCITOJIB30BATLCS I OOBeAMHEHUST (PaKTOB MPU OMHMCAHUH MPEAMETHOU 00JacTH
JUIS. pellIeHUs] KOHKpeTHOM 3amauu. [IpoAoyKuMB mepeurclieHUe pPOJICTBEHHBIX
OTHOUIEHUH, MOJYYUM HEKOTOPYIO 0a3y CJIeAyIOIIero BUaa:

parent(pam,bob).

parent(tom,bob).

parent(tom,liz).

parent(bob,ann).

parent(bob,pat).

parent(pat,john).

[TycTs nmeeTcst Bonpoc: «sBisercs au JIuz ponurenem boba? »

B tepmunax BeiOpannoit Hotanuu [TPOJIOI a 3TOT BONPOC BBIMJISIAUT TaK:

?- parent(liz, bob).

OtBet [ «ner». [Tonyunna [TPOJIOI-cucTema ero ciemyromum oOpa3om:

13 Bompoca popMUpyeTCs pe30osIbBeHTa, B HatieM ciaydae — parent(liz, bob);

BbIOWpaeTCs MepBast 11eJb U3 Pe30JIbBEHTHI (OHA Y HAC €IMHCTBEHHAS );

nmpocMaTpuBaeTcs 0a3a JaHHBIX B MOMBITKE COTJIacOBaTh BEIOPAHHYIO LIETh U
(dakT 13 0a3pl, B HaIllIEM CITy4ae Takas MMONbITKA OKa3bIBAETCS 0€3yCIEUIHOM.

Takum oOpazom, Juisi TOTO YTOOBI TOJYYHUTh TOJIOKUTEILHBIA OTBET Ha
MOCTaBJICHHBIA  BOMpoc, 0a3a  JaHHBIX  JIOJDKHA  coiepaTh  (akT,
YIOBJIETBOPSIIOIIUHN CIEYIOLUM yCIOBUSIM:

uMs (pakTa U BOIpoca JOKHBI COBIAIATH;

JIOJDKHO COBITQJIaTh YHUCIIO apTYMEHTOB B BOIIpoce U (akTe;

BOIPOC U (haKT JOJKHBI UMETh OJHU U TE K€ KOHCTAHTHI HAa TE€X e MECTaXx.

[Ipu BBIMOTHEHWW OTHX YCIOBUW BOMPOC YAOBIETBOPSET (akTy W,
CJIeIOBAaTEIbHO, OTBET IOJIOKHUTENeH. B Hamem cinydae He Hanuioch (axra,

YIOBJIETBOPSIOLLETO BOIIPOCY.
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Tenepb, MOJI0XKUM, HEOOXOIMMO 3HAaTh, POJAUTENEM Koro sisercs IIorT.
[lepebop Bcex BOMPOCOB C yKa3aHUEM BCEX UMEH POJACTBEHHUKOB, J0 MOJIYYCHUS
OTBETAa «Ja» — 3TO HE JIYUIIWA BapUaHT PELICHHs 3TOM MpoOsieMbl. DTy 3aaady
MO>KHO PEIIUTh, CHOPMYIUPOBAB BOIIPOC CIEAYIOUIUM 00pa3oM:

?- parent(pat, X).

JIutepa X 03Ha4YaeT B BONPOCE HEM3BECTHBIN 3apaHee 0O0BEKT. Takoro poxaa
o0OBeKThl Ha3biBalOTC mnepeMeHHbIMU. [lepemennas B [IPOJIOT'e — »aT10
MOCJICIOBATEILHOCTh OYKB M 1P, HAYMHAIOMIASACSA C MPOMHCHOW OYKBBI WJIH
CUMBOJIAa TOAYEPKUBAHUS M COJAeprKalas TOJIbKO CHUMBOJIBI OyKkB, 1udp u
nogyepkuBanus. IlepemenHas, cocrosias U3 OAHOTO CUMBOJIA MOAYEPKUBAHUS, —
ATO AHOHMMHAS [IEPEMEHHAs, HCTIOJIB3YIOIIAsACS B MPEMIOKEHNUN TOJIBKO OJIMH Pa3.
B nponiecce moncka orBera Ha Bompoc [TPOJIOI-cucrema nmpocmaTtpuBaer 0asy
JIAHHBIX U TBHITACTCS] HAWTU SKBUBAJIECHTHYIO 3aMEHY MEPEMEHHONU X OOBEKTOM M3
0a3bl, UCHOJIb3ysd IpPU ATOM aNropuT™M yHuukanuu. OTBETOM Ha BOIpOC: ?7-
parent(pat, X) 6yaet X =john.

[lepedopmynupyeM  HpeAbIAYIIYIO — 3aJady  CICAYIOIIUM  00pa3oM:
ONpPENEIUTD, KTO poautens Jxona. Ha Bommpoc

?- parent(X, john).

cucteMa oTBeTUT X=pat. Takum oOpa3om, oTHomeHue parent ITPOJIOI -
CHUCTEMAa MOKET MCIOJIb30BaTh PA3IMUYHBIMU CIIOCOOAMU: €CIIM U3BECTHHI 00a €ro
apryMeHTa, TO TMPOBEPSETCS BBINOJHUMOCTh JAHHOTO OTHOIIEHUS HA JTHUX
apryMEHTAax; €CJId HEU3BECTECH OJWH U3 apIyMEHTOB, HEBAXXHO KAKOW M3 HUX, TO
CUCTEMA TBITACTCS] HAMTH KBUBAJICHTHYIO 3aMEHY MEPEMEHHONU 00bEKTOM U3 Oa3bl
JTAHHBIX.

Bo wmnorux Bepcusix [IPOJIOI'a mnpuHATHI cleayrollde COIIAIICHUS:
3arjaBHble OYKBbI 0003HAYaIOT MEPEMEHHBbIE, a CTPOYHbIE OYKBBI, ILIEJIbIE WJIIU
JNEeUCTBUTEIbHBIE YHCJIa, WA JIOObIe CHMBOJIBI, 3aKJIIOUYEHHBICE B KaBBIUKH,
0003HaYaIOT MOCTOSTHHBIC 3HAYCHUSI — KOHCTAHTHI.

[Ipeanonoxxum, 4To HEOOXOAUMO OTBETUTh HA BOIPOC: «KTO SIBISETCA

poauteneMm poautens Jxona?» («kro nen Ikona?»). B ITPOJIOI'e 3T0 MOXHO
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celaTh B OJHOM BOIPOCE, BOCIOJIb30BABIIUCH OOIIEH MEPEMEHHON U COEIMHUB
oba BOIIpoOca, MCIIONB3Ys Omepalnio KoHboHKIMU: ?7- parent (Y, john), parent(X,
y). DTOT BOIIPOC YUTACTCS CIEayronuM oOpazoM: «CylIecTBYIOT JIM TaKHWe X U Y,
yTo parent(y, john) u parent(X, y) BIIIOJHHUMBI OJTHOBPEMEHHO?»

Paccmotpum  neiictBus [TPOJIOI'-cucTteMbl mOpu  BBINOJHEHUHM JAHHOTO
BOTMpoOca:

dbopmupyeTcs pe3obBEeHTa U3 ABYX Ieneil: parent (y, john), parent(x, y);

BBIOHMpaETCs MepBas 1e)Ib U3 pe30JIbBEHTHI — parent (Y, john);

nmpocMaTpuBaeTcs 0a3a JaHHBIX B MOMBITKE COTJIacOBaTh BEIOPAHHYIO LIETh U
dakt u3 Oas3pl. llombiTka  OKa3bIBaeTCs yCHENIHOW, B 0Oa3ze HaiijeH (akT
parent(pat,john);

nepeMeHHasi y ¢ 3TOr0 MOMEHTa KOHKPETU3UPOBaHA U €l COOTBETCTBYET
3Ha4YeHUE pat;

mepBas 1eJIb PE30JIbBEHTHI BBIMOJHEHA, CUCTEMA MEPEXOIUT K CIASAYIOIICH
nenn — parent (X, pat);

MpocMaTprBaeTCs 6a3a JaHHBIX B MOIBITKE COTJIACOBATH BHIOPAHHYIO IICNTb U
dakT u3 0a3pl, MOMBITKA OKA3bIBACTCS YCIENIHOM, B 0a3e HailneH ¢dakT
parent(bob,pat);

MEPEMEHHOM X MpUCBauBaeTCs 3HaueHue bob;

B PE30JbBEHTE OTCYTCTBYIOT HEBBIMOJHEHHBIC II€JIM, 3HAYUT, BOIPOC
YCIEITHO BBHITIOJIHEH, CUCTEMA BBIJIa€T OTBET: X = bob, y = pat.

@OyHIaMEHTAILHBIMU ~ OTIEpAlMsIMU ~ HAJ  TEPEeMEHHBIMH  SIBJISIETCS
KOHKpETU3AIUs U YHU(PUKALINS, C TIOMOIIBbI0 KOTOPBIX BBITOJHSIOTCS OJHOKPATHOE
NPUCBaWBaHKE U MTepeaada mapaMeTpos.

Cdopmynupyem npeabayIyo 3a1a4y B 001IeM BUJIE:

«OmnpeneauTsb KTO Yel MPEeaoK».

3anpoc k 6a3e JaHHBIX OPOPMHUM B BUJIE CJICIYIOINIETO paBua;

predok(x, y):- parent (x, z), parent (z, y).

[IpeacTaBineHHOE TIPABUIIO HA €CTECTBEHHOM SI3BIKE YHMTACTCS CIEAYIOIIAM

o0pa3oM: «eclii X — POJUTEeNb Z, U Z — POAMUTENb y, TO X — Npenok (aem) y ».
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[IpaBuno ompexaenser npeaukatr predok, umerouuii ABa aprymenta. [Ipeaukar
predok(X, y) UCTHHEH, €CJIM YCTAaHOBJICHO B3aMMHO-OJHO3HAYHOE COOTBETCTBHE
MEXIy UMEeHEeM peOeHka z (parent (X, z)) U UMEHeM poauTens z (parent (z, y)).

[Ipeapiaymuii Borpoc OyAeT 3anucaH CIeIyIoIMM 00pa3oM:

?- predok(x, john).

HetictBust [IPOJIOI -cucTeMsl 371€Ch ClEayIONINE:

dbopmupyercs pezonbBeHTa predok(x, john);

BBIOMPAETCS 11T U3 PE30JBBEHTHI, T.¢. predok(x, john);

JIeaeTcsl MOMbITKA COrIacoBaTh BHIOPAHHYIO 11€J71b U 3ar0JIOBOK MpaBUIIa U3
0a3bl, MONBITKA OKA3bIBACTCS YCIECITHOM;

MEepeEMEHHasl y C 3TOr0 MOMEHTa KOHKPETU3MPOBaHA, U €l COOTBETCTBYET
3HaueHue john, mepeMeHHasi X He KOHKPETU3UPOBAHa,

dopMupyeTcst HOBas pe3oJibBeHTa parent(X, z), parent(z, john);

JanpHenmue aerucTus copnagaror ¢ aeucteusmu 1IPOJIOI-cuctemsl npu
pELICHUU NPEABIAYILIEH 3aa4i C TOM JIUIIb PA3HULIEW, YTO BMECTO NIEPEMEHHOM X
3/1€Ch UCIIONIB3YETCA Z.

OcHoBrl cuctemsl Visual Prolog.

Otnuuus mexay Visual Prolog u tpagunmonnsiM [Iposnorom.

Pazmuuua mexnay tpaaunmonHsiM Ilpomorom um Visual Prolog MmoxHO
IIPOBECTH M0 CIEAYIOLIUM KaTErOpUsIM:

Paznuuus B CTPYKTYypeE MIPOTPAMMBI:
Pazmuuus mexay Visual Prolog u TpagunimonasiM [Iponorom umerorcs, HO OHU HE
cymiecTBeHHbl. OHU CBOJATCS K MTOHUMAHHIO TOTO, KaK pa3jnyaroTcs JeKIapanuu
(declarations) ot ompenenenuit (definitions), a Takke K SBHOMY BBIJICJICHUIO
nenu Goal. Bee aTo nmoanep:xano crenyaibHbIMU KIFOYEBBIMU CIIOBAMHU.

QaitnoBast  crpykTypa mnporpammbl:  Visual Prolog mnpepocrasnser
BO3MOKHOCTH CTPYKTYpHU3aLMU MTPOTPaMM C UCIOJIb30BaHUEM (DAIIIOB PA3IMYHOTO

THIIA.
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I'panunbl  BuauMocTu: mnporpamMma cuctembl Visual Prolog wmoxer
NOAJIEP)KUBATh (PYHKIIMOHUPOBAHUE, PACIIOJIAralONIeecs B Pa3IUYHBIX MOAYJISX C
WCITOJIb30BAaHUEM KOHIICTIIINHA UICHTU(DHUKAINS TTPOCTPAHCTB.

OObeKkTHas OPHEHTUPOBAHHOCTh: mporpamMma Ha s3bike Visual Prolog
MOXET OBITh HamucaHa Kak OOBEKTHO-OPMEHTHPOBAHHAsS TIporpamMma ¢
MCIIOJIb30BaHUEM KJIACCUYECKUX CBOMCTB 00BEKTHO-OPHUEHTHPOBAHHOM
napajurMsl.

Paznuuusa 6 cmpyxmype npoecpamm.

Hexnapayuu u Onpeoenenusi.

B IIposore, xorja HEOOXOAMMO HCIOJIB30BATh MPEAUKAT, TO ITO JEIaeTCs
0e3 Kakux-Iu00 TpeABapUTENbHBIX yKa3aHui JaBWKKY IIporora o Takux
HaMmepeHusx. Hampumep, B MpeplaylIux pyKOBOJACTBAaxX Kjay3 IMpeauKaTa
grandFather (memyiika) ObLT HEMOCPEACTBEHHO 3alMCaH C MCIOJIb30BaHUEM
TpaguUMOHHOM 1uis [Ipostora KOHCTPYKIIMHK roJI0Ba-TENO.

AHanoruyHo, Korja B TpaauiroHHOM IIposore TpeOyercss MCIOIb30BaThH
COCTAaBHOM JIOMEH, MOXHO €ro HCIOJIb30BaTh 0€3 MpEeNylpekKICHUs JIBHXKKA I10
MOBOAY 3TOoro HamepeHuda. [IpocTo Wcnonb3yeTcs JOMEH TOraa, Korjaa B 3TOM
BO3HUKAET HEOOXOIUMOCTb.

Onnako, B Visual Prolog, mepenm HamucanumeM Koja IJisg Tejla Kiaysa
npeauKaTa HeoOXOoAMMO CHaudaja OOBSABUTH O CYIIECTBOBAHUM TAKOTO IMpEJAMKaTa
KOMIOWIATOPY. AHAJOTMYHO, TMEpeJl HCIOJIb30BaHUEM JIFOOBIX JOMEHOB OHU
JOJDKHBI OBITH OOBSIBIICHBI U MPEACTABICHBI KOMITUIISTOPY.

[TpuunHO¥M Takoil HEOOXOIUMOCTH B MPEAYNPEKIACHUSIX SIBISCTCS MOMBITKA
KaKk MOXHO paHbllle OOHApPYXWUTh BO3MOKHOCTh MCKJIIOUCHUH MepHojia
WCTIOJTHEHUS.

[Tox "wckiroueHUssMA ~ TIepHOJa  WCHOJHEHHs  (runtime  exceptions),
MMOHUMAIOTCS COOBITHS, BOZHUKAIOIIUE TOJIBKO BO BpEMsI MCIIOJHEHHUS TTPOTPAMMBI.
Hampumep, ecnu ucnosib30BaTh 11€70€ YUCIIO B KA4eCTBE apryMeHTa (yHKTOpa, a
BMECTO ATOTO IO OIIMOKE HCIOJIB30BaJIM BEIIECTBEHHOE YMCIIO, TO B IpoIecce

WCIIOJIHEHMSI BO3HUKJA Obl OmMMOKAa TMepuoja WCIONHEHHS (B MpoTrpaMMax,
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HaIMCAHHBIX IS psga KOMOWIATOpOB, HO He misa Visual Prolog) m mporpamma B
ATOM CJIy4ae 3aBepIInaach Obl HEYCIEITHO.

Korma oOBsSBASIOTCS TPEANKATH WK JOMEHTHI, KOTOPBIE OMPEIEICHBI, TO
MOSIBJIIETCS. CBOETO  pojia IMO3MIIMOHHAs TpaMMmaThka (KakoMy JOMEHY
MPUHAICKUT KAKOW apryMeHT), JOCTyIHas KoMmmwistopy. boiee Toro, xorma
Visual Prolog BbIMONHSET KOMIUTISIUIO, OH TIIATEIHHO MPOBEPSET MPOTrpamMMy Ha
HaJIMYue TaKuX FPpaMMaTHYECKUX OIIMOOK, HAPSIAYy C IPYyTUMH.

bnarogsps »tomy cBoiictBy Visual Prolog, mnoBblmaercs koHeuHas
s pekTUBHOCTH TTporpaMmMucTa. [IporpaMMucT HE JOJDKEH *KIaTh, KOT/Ia pPeajbHO
paboTasias mporpamMma COBEPIITUT OIIHOKY. YacTo KOHKpETHAas
MOCJICIOBATEIPHOCTh ~ COOBITHH, TPHUBOASAIIAS K  HCKIIOYEHUIO  TIEpHOJIa
WCIIOJTHEHUS Ka)KETCsl HACTOJIBKO HEYJIOBHMOM, YTO OIMMOKA MOYET IMPOSBHUTHCS
4yepe3 MHOTO JIET, WM OHAa MOJKET 3asiBUTh O ce0¢ B KPUTHYECKOW CHTyallud U
MIPUBECTH K HETIPEACKA3YEeMbIM MTOCIICICTBHSIM!

Bce »T0 aBTOMaTHUYeCKH BEIET K TOMY, YTO KOMITHJISTOP JOKEH MOITy4YaTh
TOYHBIC WHCTPYKIIMM TIO TIOBOAY TNPEANKATOB MW JIOMGHOB B  BHIE
COOTBETCTBYIOIIMX  OOBSBICHUH, KOTOpPBbIE  JIOJDKHBI ~ IIPEIICCTBOBATH
OTIPEICTICHUSM.

Knroueswie cnosa.

[Iporpamma na Visual Prolog, mnpencraBisemas KOaoM, pa3aeiseTcs
KJTFOUEBBIMU CJIOBAaMH Ha CEKIIMW Pa3HOTO BHJA MyTEM HCIIOJIb30BAHMS KITFOUCBBIX
CJIOB, TIPEANUCHIBAIOIINX KOMIIMIATOPY, KaKOoW KOJ reHepupoBath. K mpumepy,
eCTh KJTIOYEBBIE CJIOBA, 0003HaYaroIKe pasnuuue
MEXIY JSKIaparisMy U ONPEACICHUSIMYU IpeIukaToB W jgoMeHOB.  OOBIYHO,
KaXIOM  CEKUMM TMPEAUIECTBYET  KIIYEBOE€  CI0BO.  KiroueBbIX  CIIOB,
0003HaYaIOIMUX OKOHYaHWE CEKIMM, HEeT. Hamuuwme apyroro KIFOYEBOTO CIIOBA
0003HaYaeT OKOHYaHHUE MIPEABIAYIIEH CeKIIMU U Hayajio JAPYTOH.

HckimroueHHEM 13 3TOr0 IMpaBHiIa SIBJISIFOTCS KIIFoueBbIe cioBa implement u
end implement. Kox, comepskamuiicss MeIy 3TUMH KJIFOUEBBIMHU CJIIOBAMH, €CTh

KO, KOTOpBIfI OTHOCHUTCA K KOHKPCTHOMY KIJIACCY. Te, KTO HC IIOHHMMACT
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KOHIIETIIINIO KJlacca, MOXKET TMoKa (B paMKaxX 3TOTO PYKOBOJCTBA) MPEACTABIATH
cebe ero Kak MOAyJb MU pa3ie] KaKoi-TO MporpamMMbl 00Jiee BHICOKOTO YPOBHHI.

B pamkax 3Toro pykoBoJICTBa MpECTaBIeHA TOJIHKO YacTh KIIFOUEBHIX CJIOB,
npuBeneHHbIX Hke. B Visual Prolog ectp m apyrue KirodeBble CJIOBa, OHU
YIIOMUHAIOTCS B JIPYTHX PYKOJICTBAX.

B 3TOM pyKOBOJCTBE UCITOIB3YIOTCS CICAYIONMINE KITFOUEBBIC CIIOBA!

implement u end implement

Cpenu Bcex KIIOYEBBIX CJIOB, OOCYXIA€MBIX 3/1€Ch, 3TO E€IUHCTBEHHBIC
KITIOYEBBIC CJIOBa, WCIOJb3yeMble mapHo. Visual Prolog paccmarpuBaer Ko,
MOMEIIEHHBIA MEXIy dTUMHU KIIOUYEBBIMU CIIOBAMH, KaK KOJI, MPUHAJICKAIIAN
OJTHOMY KJaccy. 3a KiIro4eBbIM cioBoM implement o6s3atensro  JIOJDKHO
CJIeJIOBaTh UMs KJlacca.

open

OTO  KIIIOYEBOE  CIIOBO  MCHOJB3YyeTCs I pacIIMpeHus o0nacTu
BUIUMOCTH Kiacca. OHO JOJDKHO OBITh IMOMEIICHO BHAYajie KOJa Kiiacca, cpasy
1ocJie KJIouyeBoro ciosa implement (¢ mmeneM kjacca M, BO3MOXKHO HMEHEM
uHTepdeiica - mpuM. mepes. ).

constants

DTO KIIOYEBOE CIIOBO HCIIONB3yeTCs Uil OOO3HAYEHUS CEKIUHA KOJa,
KOTOpasi OmNpeeNsiecT HEOJHOKPATHO HCIOJIb3yeMble 3HAYCHHUS, MPUMEHSIEMBIC B
koge. Hampumep, eciu crpokoBsiii jutepan "PDC Prolog" mnpenmonaraercs
WCIIOJIb30BaTh B PA3IMYHBIX MECTaX KOJa, TOTJIa MOXHO CIUHOXKIIbI ONPEACITUTh
MHEMOHHYECKOE (KpaTKOe, JIETKO 3allOMHHAEMOE CJIOBO) JUISI MCIIOJIb30BaHUS B

TaKuX MECTax:

constants
pdc="PDC Prolog".

3aMeThTe, UTO OIpeesIeHHe KOHCTAHTHI 3aBeplIaeTcsi Toukou (.). B otnuune
oT nepeMeHHbIX [Iponora KOHCTaHTBI AOKHBI HAYUHATHCS CO CTPOUYHOM OYKBBI
(HYDKHHM perucrp).
domains
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OTO KIIOYEBOE CIIOBO HCHOJB3yeTcss s O0O3HAYeHHS  CEeKLUH,
OOBSIBIISIONICH TOMEHBI, KOTOpBIE OyIyT MCIOJIb30BaHbl B Kojie. CHHTaKCHC TaKHX
OOBSIBJICHUI MO3BOJISIET MOPOKIATh MHOKECTBO BAPHAHTOB OOBSABICHUI JJOMEHOB,
UCTIOJIb3YEMBIX B TEKCTE MPOTPAMMBI.

BooO1ie roBopsi, 00bsBIsSETCS (PYHKTOP, KOTOPBIA OYJET MCIOIB30BATHCS B
KayecTBE JOMEHAa W psJ JOMEHOB, KOTOPHIE HCIOJB3YIOTCS B KAdeCTBE €ro
aprymeHToB. @DYHKTOpBl M  COCTaBHbIE JOMEHBI pacCMaTpUBAIOTCS B

COOTBETCTBYIOILIEM PYKOBOJICTBE.

class facts

DTO KIIOYEBOE CJIOBO TMPEACTABISIET CEKIMI0, B KOTOPOU OOBSABISIOTCS
bakTbl, KOTOpbIe OYIyT B JAJIbHEUIIIEM HUCIOJIb30BATHCS B TEKCTE MPOTPAMMBI.
Kaxnapiii ¢akT 0OBABIAECTCS KaK UMs, UCIOJIb3yeMoe g o0o3HaueHus (akra, u
HA0Op AapryMEHTOB, KaXJAbld M3 KOTOPBIX JOJDKEH COOTBETCTBOBATH JIMOO

CTaHJapTHOMY (MPEIONPEACICHHOMY), TUOO0 0OBSBICHHOMY JJOMEHY.

class predicates

DTa ceKnus COAEPKUT OOBSIBICHHS MPEIUKATOB, KOTOPHIE OMPEACIISIOTCS B
TEKCTe MporpaMMbl B pazjiene clauses. U onsite, 00bsBIICHHE TIPEAUKATA - ITO UM,
KOTOpPOE MPUCBAMBAETCS TPEIUKATY, H HA0Op apTryMEHTOB, Kbl M3 KOTOPBIX
JIOJDKEH COOTBETCTBOBATH JMOO CTaHAAPTHOMY (MPEAONPEACICHHOMY), OO0

OOBSIBIICHHOMY JIOMEHY.

clauses

Cpenu Bcex pas3fenoB, CYIIECTBYIOUIMX B TEKCTe mporpamMMm Ha Visual
Prolog, »TO enuWHCTBEHHBIH paslen, KOTOPBIM OJNM3KO COBHAZAeT C
TpaauIMOHHBIMU TiporpaMmamMu  Ha IIposmore. OH COAEPKUT KOHKPETHBIC
ompejeNeHuss OOBBICHHBIX B pasaeine class predicates mpeaukaToB, mnpuveM

CHUHTAKCHUYCCKU UM COOTBCTCTBYIOIIIUC.

goal

DTOT paszen ompeneiseT TIaBHYI TOYKY BXOJa B MPOTpaMMy Ha SI3bIKE
cuctemsl Visual Prolog. Bonee netanbHoe onricaHne MpUBOIUTCS HUXKE.
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Goal (yenv)

B tpanuuuonnom Ilposore, kak TOJbKO KaKOH-T10O0 MpeAUKAT ONpeesicH B
Tekcte, [lposor-mammHe MOXET OBbITh NPEANUCAHO BBHIMIOJIHEHUE MPOrPAMMEI,
HayuHas ¢ 3Toro npeaukara. B Visual Prolog sto He Tak. Byayun koMnuisaropom,
OH OTBeuYaeT 3a reHepanuio 3)(PEKTUBHOTO HCHOIHAEMOTO KOJa HAIMHMCAaHHOU
nporpaMmbl.  DTOT  KOJ  MCIHOJHSETCI HE B TO K€  BpeMms,
KOI'/Ia KOMIWIATOP HOpoXkaaeT koi. [loaromy KoMOWISITOPY HaJl0o 3HATh 3apaHee
TOYHO, C KaKOro MpeAruKaTa HAYHETCsl UCTIOJIHEHHE TporpaMMebl. biiarogapst aTomy,
KOIJIa TIporpaMma BBI3BIBA€TCS Ha WCIIOJHEHHE, OHAa HadyMHAaeT paldoTy C
npaBWIbHOM  HavyambHOM  Touku.  Kak  MOXXHO — yXe  joragarhes,
OTKOMITWJIMPOBAHHAS MporpaMMa MOXET padoTaTh HE3aBUCUMO OT KOMIMIJISITOpA
Visual Prolog u 6e3 yuactus cpenst IDE.

Jlnst Toro, 4ToOBI ATO CTAJO BO3MOXKHBIM, BBEJEH CICHMAIBHBIA pasiel,
0003HAaYCHHBIN KIF0UeBbIM ciioBoM Goal. Ero MOXHO MpeacTaBisTh Kak 0COOBIi
MpEAUKAT, HE UMEIOIIUN apryMEHTOB. JTO NMPEAUKAT - UMEHHO TOT MpEIUKaT, C
KOTOPOT'O BCSI MPOrpaMMa HauYWHAET UCTIOJHSTHCS.

Datinogoe cmpyKmypuposanue npocpamm

HeoOxonumocTh moMernieHuss BceX 4acTed OOJIbIIONW MPOTrpaMMbl B OJUH
(aill HECOMHEHHO SIBJISIETCS HEYJ0OCTBOM. DTO BEJET K TOMY, UTO Mporpamma
CTAaHOBUTCS ~ HEUMTaeMOll W  wWHorAa  HempaBwibHOW.  Visual  Prolog
MpeaycMaTpUBAaET BO3MOXHOCTh JIEJICHUS TEKCTa MPOrpaMMbl Ha OTJIEJIbHbBIC
daiinbl, ucnons3ys cpeny IDE (Integrated Development Environment) u, kpome
toro, IDE mo3BoisieT momemarh JOTUYECKH CBSI3aHHBIE (PparMeHThl TEKCTa
nporpaMmbl B OTAebHbIE (paitibl. HecMOTpst Ha Takoe pasjesieHue MporpaMMbl Ha
YaCTH, CYIITHOCTH, HaXOIAIINECs B OOIIEM UCTIOIb30BaHUU, JOCTYITHBI.

Hanpumep, ecnum mMeeTcss TOMEH, KOTOPBIM MCHOJIb3YeTCS HECKOJIbKUMHU
daitnamu, To 0OBSIBJICHUE JIOMEHA JeIaeTCsl B OTACIBHOM (haitsie u K aTomy (ailiry
U3 Ipyrux (GailioB CymecTBYeT JOCTYII.

JIst yripoIeHus: 3TOro pyKoBOJICTBa Mbl OyJieM HCIIOJIb30BaTh OJWH (haiii

JUIsl pa3pabOTKu TeKcTa mporpammbl. Ha camom jgene B mpoliecce MOCTPOSHUs
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nporpammsl cpena IDE co3naBana 661 aBTOMaTHYECKH HECKOIBKO (PaitiioB, HO MbI
ceituac Oyjaem 310 ymamyuBatb. OO 3TOM HANMCaHO B APYTUX PYKOBOJICTBAX.

Pacmmmpenune O6nactu BuaumocTtu

B Visual Prolog TekcT mporpamMmbl pa3ziefieH Ha OTAENIbHbIC YaCTH, KaKkKaas
4acTh ompenensercs Kak kimacc (class). B 00beKTHO-OPUEHTHPOBAHHBIX SI3BIKAX
MpPOrpaMMHUPOBAaHUS, KJIACC - 3TO MAKET KOJIa U aCCOLMUPOBAHHBIEC C HUM JIaHHBIEC.
D10 TpeOyeT IIUTENbHBIX OOBSICHEHUH U CHIENaHO B JIPYTUX PYKOBOACTBax. Te,
KTO HE 3HAKOM C OOBEKTHO-OPUEHTUPOBAHHBIM MPOTPAMMHUPOBAHHEM, MOXKET
MPEACTaBIATh CeOe KIacC HECTPOrO KaK CHUHOHMM TOHSTHS MOoAyib. B Visual
Prolog kaxxp1ii ki1acc 0OBIYHO MOMEIIASTCS B OT/ACIbHBIN (haiii.

B mporecce ncnoiaHeHUs IporpaMMbl, 4acTo OBIBAET TakK, YTO MPOrPaMMe
MOKET MOTPeOOBaThCS BBI3BATH MPEAUKAT, KOTOPBIM OINpPEACNIeH B IPYyroM Kiacce
(daiine). AHaMOrMYHO, JaHHbIC (KOHCTaHTHI) WJIM JOMEHBI MOTYT OBITh
BOCTpeOOBaHbI B JpyroM (aite.

Visual Prolog mo3Bosisier nenarh Takue B3aUMHBIE CCHUIKA Ha MPEAUKATHI
WIM JaHHBIE UCHOJb3Ys TAK HAa3bIBAEMYIO KOHIIETIIMIO 00JIaCTU BUAMMOCTH (SCOPE
access). JTO MOXKET cTaThb MOHATHBIM Ha npumepe. [Ipenmonoxum umeercs
MpEeINKaT, HasbiBaeMblid predl u ONPENECTICHHBIN B KJiacce
Ha3eiBaeMoM Classl (koToperit moMenaercst B ApyroM Qaiiiie, COrllacHO CTPaTeruu
cpeasl IDE), 1 MBI XOTHMM BbI3BaTh 3TOT MPEAUKAT B TEJE€ Kilay3a HEKOTOPOTO
Ipyroro mpeaukara pred?2, Haxojsmierocs B Apyrom daitne (ckaxewm, class2).
Torma Bor kKak mnpeaukar predl mokeH OBl ObITH BBI3BaH B Telle Kiays3a

npeaukaTa pred2 :

clauses
pred3:-

pred2:-
classl::predl, % predl Hen3sBecTeH B 3TOM daline.
% OH onpepeneH B Apyrom daline,
% noatomy TpebyeTca KBanndmkaTop Knacca.
pred3,
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B HPUBEICHHOM npuMepe BUJIHO, 4TO TEJIO KJay3a
npeaukara pred2 BeI3pIBaeT JBa npeaukara predl u pred3.
[Tockombky predl onpenenen B apyrom (aiine (rme ompeneneH kiace classl),
HOCTOJIbKY ~ cJioBO Classl ¢ cuMBOJIOM :: (1Ba  JBOETOYMS)  MPEAIICCTBYET
cimoBy predl. DT1o MOXHO Ha3BaTh Kak KamudukaTop kiacca. Ho
npeaukar pred3 ompenesacH BHYTpH TOTO ke camoro (aijma, 4dYTo W
npeaukar pred2. [TosToMy 371ECh HET HEOOXOTUMOCTH
UCTIONBb30BaTh Class2:: mepes BpI30BOM mpeukara preds3.

TexHuueckn Takoe TMOBeIEHHE OOBICHIETCS CIEAYIOIIUM: O0JIacTh
BuauMoct (scope Visibility) mnpeaukara pred3 HaxomuTcss BHYTpU TOH IKe
oOacTH, rae HaxoauTcs npeaukar pred2. [loaromy 3meck He HYKHO ITOKa3bIBaTh,
yro pred3 u pred2 naxomsrcs B oAHOM Kiacce. KOMIHIATOP aBTOMAaTHYECKH
YBHUIIUT ONpe/iesieHe mpeaukata pred3 BHyTpHu TOH ke obacTty, B Kiacce class?2.

OO0nacTh BUIUMOCTH KOHKPETHOTO KJlacca JISKUT BHYTPU TPaHMIIL, T1Ie Kiacce
ompeseieH (To eCTh B MHTEpBaje MEXAy KIOYeBbIMH ciioBamu implement - end
implement ). I[Ipenukatel, onpeaeneHHbBIE 37I6Ch, MOTYT BBI3BIBATh APYT Apyra 0e3
KBAIM(PUKATOPA KJ1acca U TBOWHOTO ABOCTOUHS (::).

OOnacTb BUAMMOCTH Kjacca MOXET OBITh pacIIMpeHa HCIOJIb30BAaHUEM
KJIFOUYEBOT'O CJIOBA Open. JTO KIIOYEBOE CIIOBO UHPOPMHUPYET KOMITHIISTOP O TOM,
YTO B 3TOT KJIaCC JIOJDKHBI OBITH "mocTaBiieHbl" MMeHa (MpeauKaToB / KOHCTAHT /
JIOMEHOB), KOTOpble ObLIM ompeneneHsl B Apyrux (Qaitnax. Ecnu obnacte
BUAMMOCTH pAacIIUpeHa, TO HEOOXOIUMOCTH HCIIONB30BaHUs KBalu(uKaropa

KJ1acca (C IBOWHBIM JBOCTOYUEM) HET.

open classl1

clauses
pred3:-

pred2:-
predl, % BHumaHue: kBanudwukatop "classl::" 60nablue HE HYXeH, MOCKObKY
%o06nactb BUAMMOCTU pacllMpeHa NCnoab30BaHMEM K/0O4YeBOro ciosa '‘open'
pred3,
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OObeKTHAsE OPUEHTUPOBAHHOCTh

Visual Prolog siBisieTcst HOTHOCTHIO 00bEKTHO-OPUEHTUPOBAHHBIM SI3BIKOM.

Becb kon, KOTOpbIii pa3pabaTbiBaeTcsl ANl MPOrPaMMBI, MOMEIIAETCS B
Kjacc. OJTO TNPOUCXOIUT caMo coOo#, naxe eciau Bl He HHTepecyeTech
OOBEKTHBIMA CBOMCTBAMHU fA3bIKa. DTO CBOWCTBO OOHApY)XHBAeTCsl B MpPHUMEpE,
pa3zbupaeMoM B 3TOM pykoBoicTBe. Koja momermiaercs B Kiacc, Ha3bIBaeMbIN
"familyl", HECMOTpS Ha TO, YTO MBI HE UCIIOJIB3yeM OOBEKTHI, TOPOKIAEMBIE STUM
kimaccoM. Kpome Toro, BBl 3TOM KJIAcc€ HCIONB3YIOTCS OOIIEIOCTYIHbIE
MPEAUKAThI, HAXOASIINECS B IPYTUX KiIaccax.

Paccmotpum cnenyromuii npumep. TekeT nmporpaMmsl pUBEIEH HUXKE. Ero
HaJo0 noMmecTuth B (aiin ¢ uMmeHeM familyl.pro. PeanbHblii TEKCT HpOrpamMmbl
co3gaauMm ¢ mnomoinisio cpenbl IDE (Integrated Development Environment)
cuctembl Visual Prolog. Ha camom nene daiinoB Oombie, ueM TpeOyeTcs s
ATOTO PYKOBOJCTBAa, HO OHM OyIyT co3daHbl (M B JajdbHEWIeM OyayT
noAAepkuBaTbcsa) aBTomMatnuecku cpenoil IDE. IlomaroBass HMHCTpYKIUSL 10
ucnonb3oBanuto IDE (¢ ¢parmeHtamu 3KkpaHa) mjid pa3pabOTKU MPOTPaMMBbl
MPUBOJUTCS HUXKE.

Ho MMpEKAC BCETO O3BHAKOMHMCA C I'NTaBHBIM TCKCTOM IIPOIpaMMBbI:

implement family1
open core

constants
className = "family1".
classVersion = "$JustDate: $$Revision: $".

clauses
classInfo(className, classVersion).

domains
gender = female(); male().

class facts - familyDB
person : (string Name, gender Gender).
parent : (string Person, string Parent).

class predicates

father : (string Person, string Father) nondeterm anyflow.
clauses

father(Person, Father) :-
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parent(Person, Father),
person(Father, male()).

class predicates
grandFather : (string Person, string GrandFather) nondeterm anyflow.
clauses
grandFather(Person, GrandFather) :-
parent(Person, Parent),
father(Parent, GrandFather).

class predicates
ancestor : (string Person, string Ancestor) nondeterm anyflow.
clauses
ancestor(Person, Ancestor) :-
parent(Person, Ancestor).
ancestor(Person, Ancestor) :-
parent(Person, P1),
ancestor(P1, Ancestor).

class predicates
reconsult : (string FileName).
clauses
reconsult(FileName) :-
retractFactDB( familyDB),
file::consult(FileName, familyDB).

clauses
run():-
console::init(),
stdIO: :write("Load data\n"),
reconsult("fa.txt"),
stdIO: :write("\nfather test\n"),
father(X, Y),
stdIO: :writef("% is the father of %\n", Y, X),
fail.
run():-
stdIO: :write("\ngrandFather test\n"),
grandFather(X, Y),
stdIO::writef("% is the grandfather of %\n", Y, X),
fail.

run():-
stdIO: :write("\nancestor of Pam test\n"),
X ="Pam",

ancestor(X, Y),
stdIO: :writef("% is the ancestor of %\n", Y, X),
fail.
run():-
stdIO: :write("End of test\n").
end implement family1l

goal
mainExe::run(familyl::run).

[ar 1: Co3pnaiite B IDE HOBBIII KOHCOJIbHBIN MTPOEKT
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[ar 1la.Ilocne crapra cpeasl mnporpammupoBanusi Visual Prolog,

BeIOepuTe New u3 menro Project.

Buld Debug Goto Resource Tools ‘Web MWindow He

Open... Ctrl+Fs
Close

Save Chrl+5
Settings... Alt+F7

1 C:\data\family1\family1.prie

2 C:\Documents and Settings\IrinaliprojSiprojS.prié

3 CA\_ViP&iprogram\vdesrciVip.prié

4 C:\TTTisource\speechApiTest\speechApiTest.prié

5 C:\_viPéidemoidll\sdasisdags.pri6

6 C:ATTT _quilsource\speechApiTestispeechApiTest.prjé
7 CA_ViPe\programivdesrc\Copy of Vip.prj6

[Iar 1b. [TosBaseTcs muanor. Beeaute COOTBETCTBYIONIYIO WH(OpMAIHIO.
YnocroBeppTech, 4YTO  CTparerus moJib3oBaTenbckoro  uHTepdeiica (Ul

Strategy) Console, a HE GUI.

Project Settings @

General I Directoriesl Build Uptionsl Version Informationl File Templatesl Run Dptionsl

Project Name:  |family 1

Ul Stategy: | Console =]

Target Type: I Exe _'_I
Base Directory: ICI \datd Browse... I

Sub-Directory: &mily 1

[IIar 2: ITocTpoiiTe MyCcTOM NPOEKT
[ar 2a.Korga mpoekT TOJNBKO YTO CO3JaH, cpeda OyIeT MOoKa3bIBaTh

MIPOEKTHOE OKHO, KaK MOKa3aHo HWXe. B 3TOT MOMEHT noka HUKakoi nHpopMauu
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O TOM, OT Kakux (paljoB 3aBUCUT MpPOEKT, HeT. OJHAKO OCHOBHBIE TEKCTHI
IIpOrpamMM MPOEKTHHIX (aiiIoB yKe CO3aHbl.

[Mlar 2b. Beibepute wu3 wmento Build mo3ummro Build. Ilycroit mpoexr,
KOTOPBI HUYETO HE JAesaeT, OyJeT mocTpoeH. (B 3TOT MOMEHT BpeMEHHM HUKaKUX
COOOIIEHNH 0 OMMOKAX OBITh HE JTOJHKHO).

B mporecce mocTpoeHUs MPOEKTa MOCMOTPUTE HA COOOUIEHHUS, KOTOPHIE
JTMHAMUYeCKU TosBIs0TCs B okHe Messages cpeant IDE. (Ecniu okno Messages He
BUJTHO, €70 MOKHO BBI3BaTh HA MEPEIHUN TJIaH, HCTIOIL3Ys MeHI0 Window B cpene
IDE). Bwi 3amerture, uto cpena IDE pazymuo Bimount B Bam npoekt BCE B
Heobxoaumbie Mmoayinu PFC (Prolog Foundation Classes). Kiaccet PFC sBstitorcst
TEMH KJacCaMH, KOTOPBIC COJEPKAT MOMIEPKKY (YHKIIMOHUPOBAHUS MPOTPAMM,
KoTopbie BbI cTpouTe.

[ar 3: ITomecture B (aitn familyl.pro akryanbHbIN KOJ

[ITar 3a. HawaneHblid KOA, CO3/aHHbIM camoul cpeaourt IDE mmeer cambiil
oOmmii BUI U caM o ce0e He JAelaeT HUYero mnosesHoro. Bam HeoOxomumo
YAQIUTH 3TOT KOJ MOJHOCTBIO M ckomupoBaTh (uepe3 Copy u Paste) moiaHOCTBIO
(axTyasbHBIM Ha JaHHBIM MOMEHT) KoJ mporpammbl familyl.pro (mpuBeaeHHBINH B
TOM PYKOBOJICTBE) B OKHO PEIaKTOpA.

[Tar 3b. Ilociie BBHIMOJHEHHS OMNEpaluud COpy-paste OKOIIKO € TEKCTOM
daiina familyl.pro 10/KHO BRITISACTH TaK, KaK MOKa3aHO HIDKE.

[IIar 4: ITepecTpoeHne KOJ1a MPOEKTa

[ToBropute BbI30B KOMaHnbl MeHio Build. IDE Teneps yBemomuT, uTO
UCXOJIHBIN TEKCT TOMEHSJICS, W BBIMOJHUT BCE HEOOXOIUMBbIE ICHCTBUSA IS
MEPEKOMITUISAIIMN COOTBETCTBYIOIMUX pa3zaeioB. Eciu Bel BBI3OBHTE KOMaHIY
meHio Rebuild All, torna BCE mMonynu npoekta OyAayT nepekoMIuinpoBaHbl. B
ciydae OOJIBIIMX MPOEKTOB 3TO MOXKET 3aHUMaTh 3HauMuTelbHOE Bpems. Rebuild

All 006bIYHO HCTIONB3YETCS B KauecTBE (PUHAIBHOM (Pa3bl mocie psia HeOOIbIINX
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=-{m] ${ProDir)

* family1.pro [:|@|E|
1:1 Insert

y********************************************

|y [

Copyright {c) Prolog Development Center &

ok ok ok ok ok ok Rk sk sk sk sk ok ok ok ok ok R ok ok sk sk sk sk ok ok ok ok ok ok ok R R R sk sk sk ok ok ok ok ok ok ok

implement family1
open core

constants
className = "family1".
classVersion = "",

clauses
classinfo{className, classYersion).

clauses
run(): -
console: :init{),
succeed(). % place your own code here
end implement family1

goal
mainExe: :run(family1::run).

8 |
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" [family1.prj6 (C:\datalfa... [~ [O]/X]
-l family1 =22 familyl
== $(ProDir) [ Pred

* family1.pro

25:55 Insert
implement familyl
open core

constants
className = "family1".
classVersion = "¢$JastDate: $$fRevision:

clauses
classinfo(classMame, classVersion).

domains
gender = female(); mail().

class facts - familyDB
person : {string Name, gender Gender).
parent : (string Person, string Parent).

class predicates
father : (string Person, string Parent) nondeterm anyflow g

““.l 2| .

W3MCHEHUH M COOTBETCTBYIOIIMX KOMITHJISAIIAN, Ta0bI YIOCTOBEPUTHCS B TOM, UTO
BCE B [MOJTHOM TOPSIJIKE.

B npomecce Bemonnenus komanasl Build cpena IDE BeImonHseT HE TOIBKO
KOMITWJISATIAIO. B 3TO e BpeMs BBIACHSICTCS, HYXHBI JI TIPOCKTY JIPYTrue MOIYJIH
u3 Habopa PFC (Prolog Faundation Classes), u, eciii 3T0 Tak, TO TaKue MOJIYJU
T00aBJIIFOTCS. W BBI3BIBACTCS TOBTOpPHAS TMEPEKOMIFIIANMS, €CIH HE0OXOIMMO.
DTOT Tpolecc MOXHO HaOM0IaTh MO COOOMICHUSM, MOSBIISIONMMCI B OKHE
coobmenuit (Message Window). Mosxno yBuaets kak IDE BbI3Basio mocTpoeHue
MPOEKTa JABAXbl, TOCKOJIBKY OBLIM OOHapyXeHbl aupekTuBbl "include",
MOBJIMSBIITUE HA 3TO.

®aiin:Fundamental VisualProlog7.jpg

[IIar 5: Ucnonuenue [IporpaMmmsl

Teneppr y Hac ecTh NPWIOKEHHE, YCHENIHO OTKOMIHJIMPOBAHHOE C
nomotipio Visual Prolog. s Toro, 4toObl MpoOBEpUTH PabOTy MPHUIIOKECHUS,

KOTOPOC TOJBKO HYTO IIOCTPOCHO, MOKHO 3aIlyCTHUThL €C BBIIIOJIHCHUC, BbI3BAB
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koMmaHay u3 MeHro Build | Run in Window. Ho B Hamiem ciydae 3To mpuBeeT K
omunbOke. IlpuurHa 3akirodaeTcss B TOM, YTO Halla MaJleHbKash MporpamMma Jyis
oOecrieueHnsi CBOEW palOTHI MBITAETCA YMUTaTh TEKCTOBBIN (paiin fa.txt. DToT
TEKCTOBBIA (a1 COACPKUT COJACPKUT 3aHUCH OTHOCUTEIBHO JIUI, KOTOpPbIE
(3amucu) mporpaMMa JoJpKHa o0paboTaTh. BOMpocoB CHHTaKCUTa MPEACTaBICHUS
JAHHBIX B 9TOM (haiiiie Mbl KOCHEMCS TTO3Ke.

Ceiluac HamM HEOOXOJUMO HamMcaTh ATOT TEKCTOBBIM  Qaitn ¢
WCITOJIb30BAHUEM TEKCTOBOTO PEIAaKTOpa M MOMECTUTH €ro B Ty K€ THUPEKTOPHIO,
rJIe pacroJyiaraeTcsi cama HucrojHsieMas mnporpamMma. OOBIYHO UCHONHSIEMAs
nporpaMma IMOMENIAETCs B MOAJAUPEKTOPUHU MPOCKTHON TUPEKTOPUU, HUMEIOIEH
nmsi EXE.

JlaBaiiTe cosmamuM Takod Qaiia camu ¢ ucnoiab3oBanueM cpenbl IDE.
BoezoButre komanay wmeHto File | New. IlosBisercss OKHO cO30aHUs HOBOU
cymHoctu Create Project Item. Beibepute TexcToBsiit ¢aiin (Text File) B criucke
cieBa. 3aTeM BBIOEPUTE IUPEKTOpHIO, TAe OyaeTr pasMmemarses ¢ain (Ta xe
JUPEKTOpUs, TA€ pacloyiaraeTcs ucIoyuHsemMoe mnpuioxenue familyl.exe).
[pucsoiite Teneps nms fa.txt daiiny n Haxkmure kHonky Create (co3maTs). Jlo Tex
nop, moka umsa ¢aiiia He BBeJeHO, kHomka Create (co3math) OyneT HEaKTHBHA
(Haamuch ceporo IBera). YaocToBepbTech, uro ¢uiaxkoT Add to project as
module (1006aBuTh B MPOEKT Ha MpaBaXx MOMAYJA) BKIOYEH. I[l0J€3HOCTH
BKIIOUEHUST (pailia B MPOEKT 3aKIIIOUaeTcss B TOM, YTO 3TO OyaeT yAoOHO s
MOCJIEAYIONIEH OTIIAJKHA U APYTUX JCUCTBUM.

@daitn ciaenyeT 3an0JIHATh TEKCTOM CIIEAYIOIIETO COAEPKAHUS:

clauses
person("Judith”,female()).
person("Bill",male()).
person("John",male()).
person("Pam",female()).
parent("John","Judith").
parent("Bill","John").
parent("Pam","Bill").

Hecmotpst Ha TO, uTO 3TO haiinm AaHHBIX, Bbl 3aMeTHTE, YTO CHHTAKCHUC

¢aiina oueHb moxoxx Ha oObruHbIA koA Ilponora! Jlaxke HecMOTpss Ha TO, YTO
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nporpamMma Ternepb OTKOMITMIMPOBAHA U MPEACTABICHA B IBOMYHOM (hopmate, Bbl
MOXETE MEHSTh XOJ W PEe3yJIbTaThl €€ MCIOJHEHUS, U3MEHSS JaHHbIE, KOTOpPbIE
nporpamma oopabateiBaeT. M 9T 1aHHBIE 3aITUCHIBAIOTCS B OTOT TEKCTOBBIN (haii
C MCIOJB30BAHMEM TOTO ke camoro cuHTakcuca lIponora. Visual Prolog takum
00pa3oM 3MyJIUPYET CBOMCTBO MCIOIB30BAHUS JUHAMUYECKH U3MEHSEMOTO KO/,
XapakTepHOE U1 TPAAULMOHHOTO MIPOJIora. XOTs HE BCE CBOMCTBA UCITOIb30BaAHUS
JVHAMUYECKH M3MEHAEMOTro KoJa TpaaulMoHHOro IIponora BOCIpou3BOASTCS, HO
JIOCTATOYHO CJIOXKHBIE CTPYKTYpbl JIaHHBIX (MM HE CIOXHBIE, KaK B 3TOM
MPUMEPE) MOTYT OBITH UCIIOJIb30BAHBI.

Cunrakcuc ¢aiina fa.txt JJOJDKEH ObiTh coBMecTUM C ompenencHUusMu
JIOMEHOB B mporpamme. Hampumep, QpyHKTOp, IpUMEHSEMBIN sl ONpeeacHus
nepconbl  JIOJDKEH OwiTh personu ©Hukak wuHade. B mnpoTuBHOM ciydae
COOTBETCTBYIOILIMIA COCTAaBHOM JOMEH He Oyner uHuuuanuzupoBaH. (Ilonarus
(YHKTOPOB U COCTaBHBIX JOMEHOB paCCMaTPUBAIOTCS B IPYTUX PYKOBOJCTBAX).

Teneps, 3amycTuB mporpammy 1o komanae wento Build | Run in the

Window BsI yBuHTE:

S WINNT\System32cmd.exe

C:\data\src\pdctutorials\familyi\Exe >C:\data\

father test
John is the father of Bill
Bill is the father of Pam

grandFather test
John is the grandfather of Pam

ancestor of Pam test

Bill is the ancestor of Pam
John is the ancestor of Pam
Judith is the ancestor of Pam
End of test

C:\data\src\pdctutorials\familyi\Exe >pause
Press any key to continue . . . _

IIporpamma oOpabarpiBacT JaHHBIC, TIOMEIEHHBIE B ¢ain fa.txt u
MOPOXK/TACT JIOTUYECKUE CBSI3U MTEPCOH, JaHHBIC 0 KOTOPHIX TaM MTOMEIIICHBI.

PaccmoTtpenue nmporpammsl
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Jloruka mnporpaMMmbl O4Ye€Hb TNpocTa. Mbl ee yxke oOcyxaanu, Tre
paccMaTpuBajoCh Kak KOPPEKTHOE MPEJCTaBICHUE JaHHBIX MOXKET IOMOYb
nocTpouTh dhdexTuBHYI0 TIporpammy Ha Ilposore. JlaBaiite Temepr obOpaTum
BHHUMAaHHE Ha JIOTUKY HUCIIOIb3YEMOTO METO/IA.

[Ipu cTapTe HEmocpeACTBEHHO Oy/eT BbI3BaH IJIaBHBIN MPEAUKAT. 37€Ch BCE
MOCTPOCHA BOKPYT mpeaukata run. IlpegukaT run mpexae BCEero 3aurThIBAeT
JaHHble, 3anucaHHble B aiine fa.txt. [locne 3arpy3ku JaHHBIX, MporpaMma
CHUCTEMaTUYECKHU MEPEXOIUT OT OJJHOU MPOBEPKH K Apyroi, oOpabaTeiBasi JaHHbIC,
Y BBIBOJUT HAa KOHCOJIb BBIBOJIbI HA 0a3€ 3TUX MPOBEPOK.

OOpaboTka JaHHBIX OCHOBBIBAETCS HA CTAHIAAPTHBIX MEXaHMU3MaX OTKaTa U
PEKYypPCUBHBIX BBHI30BOB. B 3TOM pPYKOBOJCTBE JE€TaIbHO HE pPacCMaTpPHUBACTCS Kak
pabotaet [Iposor, HO mpHUBeIEM KpaTKOE ONUCaHHE PabOTHI.

Korna mnpemukar run Bei3piBaeT mnpenukar father, oH He orpaHmumMBaeTcCs
NEPBBIM  yIOBJICTBOPSIONIMM  pemieHneMm  npeaukata father.  [Ipumenenue
npenukara fail B koHIlE mocienoBaTeNbHOCTH MOHYXIaeT MexanusMm [Ipoora k
NOWCKY  chefymomero mnpoxoga  npeaukara father.  Takoe  moBenenue,
Has3biBaeTcs backtracking (otkar), mockonbKy Kaxercs, uyTo mexaHu3Mm [Iposora
OyKBaJIbHO TEPENPHITUBAET HA3a]l, MUHYS paHee UCTIOTHEHHBIN KO/I.

OTO TPOUCXOAUT PEKYpPCUBHO (TO €CTh KaK TOBTOPSIONIUNCS WM
UKJIMYECKUN TPOIECC) U B KAXIOM IUKJIe penukaT father BeipabaThiBacT HOBBIN
pe3yapTar. B uTOre Bce BO3MOXHBIE OIpeaeseHus "OTLHOB", NMPEIACTABICHHbBIC
JaHHBIMU UCUEPIBIBAIOTCS U Y MPeANKaTa Fun HET Apyroro BhIXOAa KakK NEpenTH K
CIIEYIOILIEMY CBOEMY Kay3y.

[Mpenukar father (tak ke kak W psg APYrHX TPEAUKATOB) OOBSIBICH Kak
HETepMUHUPOBaHHBIN. JlJi1 0003HAYeHHUS HEJECTEPMUHUPOBAHHBIX MPEIUKATOB
UCTIONIB3YETCs KIIFoUeBOE ¢i10BO Nondeterm, o0o3HavaroIiee, 4To npeaukaT MOXeT
BbIpa0aThIBaTh MHOKECTBO PEIICHUN MOCPEACTBOM 0IKTPEKUHTIa (OTKATA).

Ecnu HuKakoe KiIIoueBoe CIIOBO B OOBSIBICHUH MPEAUKATa HE UCIIONIb3YeTCH,
TO TPEIUKAT TMOJIydaeT PEeKUM MPOIETyphl, KOTOpas MOXKET BBIPAOOTaTh TOJIBKO

onHO perrenue, W mnpemukat father npekpatun Obl paboOTy mMoOCiHe MOMyYEHHUS
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NEPBOTO K€ pe3yibTaTa U He CMOT Obl OBITH BbI3BaH MOBTOPHO. 3aMETUM, CIEAYET
OBITh OYEHb OCTOPOKHBIMH B HCIOJB30BaHUM OTceueHus (cut), 0003HaAYaeMOro
Kak |, B KJay3ax TaKuX HEJICTCPMUHHUPOBAHHBIX MpeaukaroB. Ecau B KoHIIE
Kay3bl npeaukara father momemeHo orceuenue, To pearKaT BHIPpabOTAET TOIBKO
OJIHO penieHue (Jaxe eciau OH OOBSBIICH KaK HEAECTEPMUHUPOBAHHBIN ).

Ksamudukarop HaIpaBJICHUI BBOIa-BBIBOIa anyflow rosopur
KOMITUJIITOPY O TOM, YTO MapaMeTpbl, Ha3HAYCHHbIC MPEAUKATy MOTYT OBITh Kak
CBSI3aHHBIMH, TaK M CBOOOJTHBIMH, 0€3 KaKuX JIMOO OTpaHWYCHHI. DTO O3HAYAET,
YTO HCIIOJIB3Ysl OJHY WU Ty K€ JeKiaparuio mnpenukara father, moxxHo Oyner
noJiy4aTh Kak uUMs OTHa (B cioydae, e€Cid MMs MOTOMKA CBSI3aHO) TaK WU UM
MOTOMKa (B cllydae, €clid UMs OTHa cBsizaHo). Cutyaiusi, Korja oba mapamerpa
CBsI3aHbI, TaK)Ke 00pabaThIBae€TCs - U B TOM Cliydae MPOBEPSAETCS CYIIECTBYET JIH
OTHOIIICHUE MY JaHHBIMH, TTPEACTABICHHBIMHU TTapaMETPaMH.

W, nakonern, ksamudukatop anyflow Bximouaer cutyamuio, korma o0a
napameTpa npeaukara father seistorcs cBOOOAHBIMEH TEepeMEHHBIMH. B 3TOoM
ciydae, npenukar father Bepuer B oTBeT Ha 3ampoc pa3jivuHble KOMOWHAIUH
OTHOIIECHUMN POJIUTETH-TIOTOMOK, MPETYyCMOTPEHHBIC B nmporpamme
(npencraBneHHble B 3arpyxkaeMoM (aiine fa.txt). Ilocneanuii BapuaHT Kak pa3 u
WCITOJIB30BaH B TpPEeAMKaTe Fun, KaKk BUIHO BO (pparMeHTe, MPHUBEACHHOM HIDKE.
MoXHO 3aMeTHTh, YTO TepeMeHHble X M Y TmepeaaHHbie npeaukary father me

CBA3AHELI IIPU €T0 BBI3OBC.

clauses

run():-
console::init(),
stdIO::write("Load data\n"),
reconsult("fa.txt"),
stdIO: :write("\nfather test\n"),
father(X,Y),
stdIO::writef("% is the father of %\n", Y, X),
fail.

3aganue.
Ha ocHoBe mpeacTtaBieHHOro TpuMepa MpOrpaMMbl  ONpPEASTUTh

OMMKaMIIMX POJACTBEHHUKOB: OpaTheB, CECTEp, TETEH, Msiel, IIeMSHHUKOB,
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BHYKOB, IBOIOPOIHBIX 6paTBCB N CCCTCP, BHYYATHLIX IINICMAHHHKOB. HCXOI[HYIO

633y q)aKTOB paciupuTh AJIA ITOJIYUYCHUA YAAYHBIX UCXOO0B IJIA BCCX IPCAUKATOB.
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IIpakTnueckas padora Ne3

«BbIBOABI B NPOAYKIUOHHON MOJEJIH»

Lens paboOThI: 3aKpenUTh 3HAHUS MO BOIMPOCAM MPECTABICHUSI 3HAHUN Ha
OCHOBE IIPOTYKIIMOHHOM MOJENIH U BBIBOJA B HEU.

PaccMoTpuTe BapmaHTBl 3aJaHui TPOAYKIHMOHHOTO mpasmiaa. OOpatute
BHUMAaHHE HA CXOJACTBO U OTJINYME B ONPEIECICHNUN ITPAaBUII.

W3yunte CTPyKTypy MPOAYKIIMOHHON CHUCTEMBI M CIIOCOOBI TOTy4YEHUS
BbIBOJIa B CHUCTeME. BpIsicHUTE, Kakue (PyHKLIHU BBIITOJHAET KA/l KOMIIOHEHT
CUCTEMBI.

PaccmotpuTe nBa cioco6a BbIBOJA B MPOAYKIIMOHHBIX CUCTEMAX: MPSMOU U
oOpatHbiid. [lpumymaiite cBoi mnpuMep MNPOAYKIIMOHHOM CHUCTEMBI, pazOepuTe
psIMOI U OOpATHBIN BBIBOJ B IaHHOM CUCTEME.

O3HAaKOMBTECH CO CHOCOOAMU BHU3YyaJIbHOIO TIPEJICTABICHUS NPaBUI B
IPOAYKLIMOHHBIX cucTreMmax. lIpencraBpre mnpaBwia Bamedl NpoayKIMOHHON
cuctemsl B Buae U/MJIU-rpada.

Packpoiite comepkaHue TOHSATUS «KOH(MIUKTHBIA Habop». W3yuwnre
CHoCcOO0BI pa3pelieHrss KOHQIMKTOB B MPOIYKIMOHHBIX CHCTEMAaX B 3aBUCUMOCTH
oT Thna BeiBoAa. [IpuBenure nmpumepsl.

PaccMoTpuTe OCOOEHHOCTHM apXWUTEKTYypbl MPOAYKIIMOHHOM CHCTEMBI,
WCIIOJIB3YIONICH JIsI BRIBOAA MOJIEIb IOCKH OOBSIBJICHUH.

HazoBuTe cuiibHbI€ U ci1a0ble CTOPOHBI TPOAYKIIMOHHBIX CHCTEM.

[TycTh 6a3a mpaBuiI B MPOAYKIITMOHHOW CUCTEME UMEET COICPIKUMOE:

eciu FuBtoZ;ecmu CuD 1o F; eciu A 1o D;

pabouas nmamate: A, B, H, C.

PaccmoTrpum, kakuM o0pazom «pabotaroT» mpasBuia. CucreMa mocTpoeHa
TaK, 4TO OJMH pa3 BbIOPAHHOE MPABUJIO M3 0a3bl MPABUJ BHIMIOJHATHCS OyIeT
TOJIKO 0J1MH pa3. OHO Kak Obl «BbITOpaeT». [IepBbIM BeIrOpaeT mpaBujio «eciu A
To D», Tak kak A yxe umMmeercs B 0a3ze NaHHbIX. B KauecTBe ClIEICTBUSI 3TOTO

ImpaBujia II0JIY4aCTCA JIOTUYECKUI BbBIBOJA O HAJIWYUU CUTyAIIHU D, KOTOpasia
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3aHOCHUTCS B pab0o4yto 001acTh. DTO BbI3bIBAET BbhIrOpaHue npasuia «eciau C u D
To F», 1, Kak ciencteue, BeIBOAUTCA cuTyanuus F, n oHa 3aHOCUTCS B 0a3y JaHHbIX.
OT0, B CBOIO OYEpPElb, BBI3BIBAET BbIrOpaHUE mnpaBwia «ecau F u B 10 Z» C
3aHeceHueM Z B 0a3y JaHHBIX. Takod crnoco0 Ha3bIBA€TCA MPSIMBIM BBIBOIOM.

['padraecku BBIBOT MOKHO M300pa3UTh CISAYIONIAM 00pa3oM:

A— D ——>
C >
B

Y
m
Y

N

Y

Samanus.

baza mpaBun u pabouas mamMATh B MNPOAYKIMOHHOM CHCTEME HMeEEeT
COJIEp’)KUMOE, 3aJlaHHO€ B BapuaHTtax. lIpownmtocTpupoBath rpaduuecku
MEXaHU3M MPSIMOro M OOpaTHOro JOrM4yeckoro BbiBoJa (akta A. OOpartute
BHHUMaHHE Ha W3MEHEHHE COJICPKUMOIo padodeil mamsTH B MPOIECCE BBIBOJA.
[IpoBenute ynopsigoueHue mpaBuil BbiBojia. PaccMoTpuTe BO3MOKHbBIE KOH(MIUKTHI
IIPH TIPSIMOM 1 OOPAaTHOM BBIBOJIE.

Bapuant 1. baza npasu:

eciu FuDuEToB;eciu G 1o C; ecnu Bu C 1o A; eciu R 1o D; ecnu
S 10 A;

ectu Fu G 1o M;

pabouas namate: G, E, R, F.

Bapuant 2. baza npasun:

eciu BuCuD to A;ecnun EtoB;ecim Gu H 1o C; ecin F 1o B; ecnu
E 10 A;

pabouas namare: G, H, D, F.

Bapuant 3. baza npasu:

ectuBuCuD,0A; ectu Fu G, 0o B;ecou Hu D, 10 E; ecm E, To A;

pabouas namare: G, H, D, F.

Bapuant 4. baza npasun:
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ectu Cu D 1o B; ecmu E To B; ecn F 1 G 10 E; eciiu B 1o A; eciiu H 1o C;)

pabouas namare: G, H, D, F.

Bapuant 5. baza npasun:

eciu D ToB;ecntu Fu Hto D; ecmm Bu C 1o A; eciu Gu R 10 E; eciiu E
To B; ectu F u G 10 C;

pabouas mamate: G, H, F.

Bapuant 6. baza npasut:

ecii BTo A;ecmn EmF u D 1o B; ecin G 1o C; eciit H To C; ecitm C 1o
A; ecau D 1o H;

pabouas namate: G, H, D.

Bapuant 7. baza npasu:

eciti BTo A;ecmu Eu Fu G 1o C; ecmtu H To D; eciu C 1o B; ecitu D 1o
B; eciu E To D;

pabouas namars: G, H, F.

Bapuant 8. baza npasu:

ectu BuCto A;ecmu Eu D 10 A; ecitu H to C; ecnmu R 1o D; eciu G 1o E;
ecii F u G 1o B;

pabouas namate: G, H, R.

Bapuant 9. baza npasun:

ecimu B o A; ecu F To B; eciun G 1o F; eciiu C 10 A; eciu H To E; eciu D
u E 1o B;

pabouas namate: G, H, D.

Bapuant 10. ba3za npaBuu:

ectu Bu C, to A; ecmu D, To B; ecnmu E, To B; eciin F To, C; ecau G 1o C;

pabouas namate: E, F, G.
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JlabopaTopHasi padora Ne3

((HI/IKJ'IBI H MMOBTOPECHUN

Ilens paboOTBI: OCBOUTH OCHOBHBIE METOJIbI TMOCTPOCHUS ITUKIUYECKUX
Y4aCTKOB KOJa.

[IpenonpeneneHHblX KOHCTpyKIuM moBTOopeHus B IIponore wer. Jlia
OpraHM3alliy TOBTOPSIOMIMXCS YYacTKOB KOJa UCIOIb3yeTcs pekypeus. Kak
U3BECTHO U3 TEOPHUH QITOPUTMOB PEKYpCUBHAs (QYHKIMS OMpEAeseTcs
cienyomuM obpaszoMm. Paccmorpum cinyyail (QyHKUMH OJHOTO IEPEMEHHOTO.
[Tycts umeercs ¢ynkuus f(X) m HekoTopas KOHCTaHTa a W (DYHKIUS ABYX
nepeMeHHbIX g(X, Y). Torma eciu BBITIOTHACTCS

f(const) =a
fx+1) =g f(x)
¢bynkuus f sBisieTCss peKypCHUBHOM.

IIepBoe mpaBUIIO MOKHO HCIIOJIB30BATh KaK IMPABUJIO OCTAHOBKM LIMKIIA,
BTOPOE€ KaK CpPEJICTBO BBIYMCICHHS MNOCICAYIOIINX 3HA4YeHUM. [l OCTaHOBKM
IIOMCKA IMIOCIEAYIOLUMX PEIICHUH CIEAyeT HCIOIb30BaTh OTcedeHue. B atoMm
Clly4yae, Bbl CTAaBUTE BOCKJIMLATENIbHBIM 3HAK B XBOCTE MPEMIOKEHUA XOpHA.
[Tocne Toro, Kak CUCTEMA HAMAET BOCKIMUATEIBHBIA 3HAK, OHA IIPEPBIBAET MTOUCK
HOBBIX pelIeHui. BockinuaTenpHblii 3HAK Ha3bIBAETCA cut — orcedyeHue. /laBanre
MPOWJUTFOCTPUPYEM HCIIOJB30BAHUE OTCEYEHUN OYEHBb MOMYJSPHBIM aIrOPUTMOM
cpeau nporpammuctoB Ha lIposiore. Hanmpumep HammcaTe npeamkar, KOTOPBIU
HaxouT (akTopuan yuciaa. MareMaTuku onpenenstor (pakTopuan Kak:

factorial(0)—1
factorial(n)—n xfactorial(n-1)
Hcnonb3yst XOPHOBCKHE MPEMJIOKECHHUS, 3TO OINMpPEIACICHUE CTAHOBUTCS

CJIE 1Y IOLUM:

fact(N, 1) :- N<1, L.
fact(N, N*F1) :- fact(N-1, F1).
OrceueHne mnpenoTBpailaeT MomnbITKy IIpomora mnpUMEHUTH BTOpPOE

npeanoxenne mist N=0.
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implement facfun

open core, console

class predicates

fact : (integer, integer) procedure (i,0).

clauses

classInfo(“facfun”, “1.0").

fact(N, 1) :- N<1, L.

fact(N, N*F1) :- fact(N-1, F1).

run() :- console::init(), fact(read(), F), write(F), nl.
end implement facfun

goal mainExe::run(facfun::run).

3aganus.

1. Jlano HaTypanbHOE YHUCIO N. BEIYMCINUTD:
1.2+2-3-4+3-4-5-6+...+n(n+1)..2n.

2. Bprauciaure:

1
1+ 1
1
3+
1
5+ 1
7+
101+ i
103
3. JlaHO AeHCTBUTENBHOE YUCIO X # 0. BEIYMCINUTE:
X
X% + 2
5 4
X+
X* + 8
2 16
X° +
, 256
Xt +—
X

4. Jlns 3a0aHHBIX 3HAYEHUM N U X BEIYKCIIUTH BBIPAKECHHE:
S =sin X+sin sin X+...+sin sin ...sin X
n pasz
5. Haittu cymmy 22+234+.. 421 6e3 Bo3Benenus B creneHs.
6. Jlano HaTypanbHOe uncio N. Haiitu cymmy n?+(n+1)%+...+(2n)2
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7. Haiitu cymmy —12422-324+42- | +102. OnepaTopaMy IpHHATHS PELICHUS
I0JIb30BaThCS 3aMPEIIACTCS.

8. Haiiti cymmy KyOOB BeeX IEIBIX YHCeN OT a 0 b. 3HaueHus a u b BBoasTCS
C KJIaBHATYPbI

9. Haiitu cpennee apudmMeTHuecKoe KBaIPaTOB BCEX IEIBIX YHUCEI OT a J0 b.
3navyenus a u b BBogsaTcs ¢ xiaBuatypsl (D>a).

10.Beruucauts cymmy 1+1/2+1/3+...+1/n.

11.Beraucnuts cymmy 2/3+3/4+4/5+...+10/11.

12.BBIYUCIUTE:
100 1

27

i=1

13.BBIYUCINUTE:
14.BpIYUCIUTD:

15.Bbluncnntb:
128 1

ey

i=1

16.BBpIYUCIUTD:
2 j+1

i+ 2

17.J1ano HaTypajnbHOE N, JEHCTBUTEIBLHOE YUCIIO X. BHIUUCIUTS:
n i
X

iz 1!
18. JlaHo HaTypanbpbHOE N, NEHCTBUTEILHOE YHCIIO X. BEIYMCIIUTD:
Z”: X + c0os(ix)
=

19./laHo HaTypanbHOE N, AEHCTBUTEIHLHOE YUCIIO X. BHIUUCITUTS:

)
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IpakTueckasi padora Ned

«BbIBObI B CEMAHTHYECKHUX CETIX»

Ilenb paGoThI: 3aKpeNUTh 3HAHUS MO BOIPOCAM IPECTABICHUS 3HAHUM Ha
OCHOBE CEMaHTHUYECKOM CETU U BHIBOJIA B HEH.

Packpounte coxep:kaHue TOHATHS «CeMaHTHKa». JlaiiTe omnpeneneHue
CUHTAaKCUYECKUM, CEMAHTUUYECKUM U MPAarMaTUYECKUM OTHOLICHUSIM, TIPUHSATHIM B
CEMMOTHKE.

Pa3beputech ¢ TeMm, 4YTO MNPUHATO HaA3BIBaTh CEMAHTHYECKOW CETHIO.
O6patuTe BHHUMaHHE Ha IEJIOCTHOCTh o0Opa3a CceTH H HEpa3JAeIMMOCTh
CUHTAKCUYECKUX U CEMAHTUKO-TIPArMaTU4YE€CKUX 3HAHUW O BHEIITHEM MUPE.

M3yuute TLC-moaens. Ha3zoBuTe OCHOBHBIC OTHOIICHUS, HPUHATHIC B
JTaHHOM Moaenu. Onpenenure JOCTOMHCTBA U HeaocTaTku TLC-Momenu.

Pa3beputech ¢ mpUMEHEHHEM IEPBUYHOIO W BTOPUYHOTO OIpPEACIICHUS
MOHATUS TIPH TPEICTABICHUN Pa3HBIX BHUJIOB MHGOPMAIMU B BUJE MOHATHUHHBIX
CTPYKTYP.

PaccmoTpure cpencrtsa, paromme BO3MOKHOCTBH IIPEACTaBISATH B CETH
coObiTUst M AedcTBus. OOpaTWTe BHMMAHHE Ha JIBA OCHOBHBIX YPOBHS $3BIKa,
MPUHATBIX B JIMHTBUCTHKE: YPOBEHb TIOBEPXHOCTHBIX CTPYKTYp U YPOBEHB
IIyOUHHBIX CTPYKTYp. [IpuBeauTe nmpumep.

N3yunte cniocoObl BbIBOJA B CEMAaHTHYECKUX CETSIX. BhISICHUTE, HA KaKuUX
OTHOIICHUSX ONPECIICH MEXaHU3M HaCJIEJOBAHUS.

VsacHuTEe MEXaHHU3M BBIBOJIa B CEMAHTHYECKHUX CETSIX, OCHOBAHHBIM Ha
MOCTPOCHUU TOJCETH, COOTBETCTBYIOIIEH BOMPOCY, U COMOCTABICHUHU €€ ¢ 0a3oi
3HaHui. Pa3bepurech €O cmocoOOM BBIBOJIA, HA3bIBAEMBIM IIEPEKPECTHHIM
TTOMCKOM.

PaccMoTpute CEMaHTHYECKYIO CETh CHEUUAIBHOTO BHUJA, HOCSILYIO
Ha3BaHUE «(YyHKIIMOHAIbHAS CeMaHTU4YecKasi ceTb». OOpaTuTe BHUMaHHE Ha TO,
KakK 3aJal0TCs TMapaMeTphbl, YYACTBYIOIIME B PEIICHUU 3aJayd, U KaK 3aJar0TCs

(bYHKHHOHaHBHBIG OTHOHICHMH:, CBA3SBIBAOIINEC MCIKIY co00M 3TH mapamMcCTphI.
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Pa3beputech ¢ MexaHu3MaMu BbIBOAA B (DYHKIIMOHAJIBHOW CEMaHTHYECKON
CETH, OCHOBAaHHBIMM Ha PACIPOCTPAHSIOMIMXCS BOJHAX W IMapOCOYCTAHUSAX.
BrisiBUTE TOCTOMHCTBA U HEIOCTATKU PACCMOTPEHHBIX METOJIOB.

IIpu mnocrpoenun TLC-moaenn HEOOXOAMMO OMNPENCIUTh B3aMMOCBS3U

mexay nousatusiMu. [loctpoum TLC-mMozenb NOHITHS «aBTOMOOHIIB.

Knacc CBOMNCTBO

»

, > MawwnHa

Mpumep

ABTOMOOW N |«—P1MeP |

Knacc 7z
/4 \% MpeobpasosaHue|

Nerkosoi Mpume =
pAMER KonecHbin

aHeprmn

CsoiicTBO y

«Hwnea»

y
Twun Ky3oBa

3apanue. I[loctpoiite TLC-Moaens aiis onpeeneHns MOHATHS, 3aJaHHOTO B
BAPUAHTE; IOCKOJBKY CJIOBA, HCHOJIb3YEMbBIE B OIPEICICHUU TNOHATHUS, CaMHU
0003HaYaIOT MOHSATHS, TO, ONPEIACIUB HUX, MOCTPOUTE HEKOTOPYIO CTPYKTYpY,
ONPEACIAIONIYI0 KaXI0€ MOHATUE YE€PE3 B3aUMOCBSI3U C IPYTUMHU UMEIOLIUMUCS
MOHATUAMU. PaccMOTpUTE HE MEHEE AECATH TOHATUI B CETH.

Bapuant 1. [ToHsiTHE «CTYIEHTY.

Bapuant 2. I[Tonstue «mpodeccopy.

Bapuanr 3. Ilonarue «mkad».

Bapuant 4. IloHsITHE «KOMITBIOTEP.

Bapuant 5. [lonsiTHE «CTOMY.

Bapuanrt 6. [lonsitue «oxypHaD.

Bapuant 7. [loHsiTHE «KHHUTaY.

Bapuanr 8. Ilonsarue «pebeHOK».

Bapuant 9. IToHsiTuEe «TpakTOp».

Bapuant 10. [Tonstue «mnocyaay.
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JlabopaTopHasi padora Ned

«Cioxubie TepMbl. CIMCKW»

Llens paGoTBI: OCBOUTH OCHOBHBIE MPHUEMBI PabOTHI CO CIIMCKAMU B SI3bIKE
[Iposnor.

Cnucku.

O06paboTKa CIUCKOB Kak 00pabOTKa MOCIEI0BATENLHOCTH 3JIEMEHTOB - 3TO
MOIIHAsi TEXHHWKa, ucnoiasdyemas B Ilpomore. B »3TOoM pykoBojcTBe
paccMaTpuBaIOTCS BOMPOCHI YTO TAKOE CIHUCKU, KaK WX OOBSBIATH, M 3aTEM
IPUBOJATCS HECKOJIBKO IMPUMEPOB, MMOKA3bIBAIOIIUX KaK MCHOJIb30BaTh pabOTy CO
COHCKaMU B MpHiIoKeHuax. OmpeaeneHbl JBa XOPOIIO HW3BECTHBIX MpeauKaTa
[Iposmora — member (usneH, ameMeHnTt) U append (1060aBUTH) — C paccMaTpeHUEM
00pabOTKH CIMCKOB KaK C pEKYPCUBHOM, TaK U MPOLETYPHON TOUKH 3PEHHUS.

3atem mpexacrasineH npenukar findall - cranmapTHeIl npenukaTr sA3bIKa
cucrembl Visual Prolog, mo3Bosisitoniuii coOupaTh pelieHus B €IUHYIO 11eTb.

B Ilponore cnucok  (list) siBiusieTcsi 0OBEKTOM, COAEpPIKAUIUM  BHYTPH
IPOU3BOJIBHOE YUCIO APYruX 00bEeKTOB. CHUCKH COOTBETCTBYIOT, IpyOO roBOpA,
MaccuBaM B JIPYTHX sI3bIKaxX, HO, B OTJINYHUE OT MAacCCHUBOB, CIIUCOK HE TpyOyeT
JEKJIapUPOBAHUS €r0 pa3Mepa A0 Havalla ero UCIOIb30BAHMS.

Cnucok, coaepsxanuii uucia 1, 2 u 3 3anucbiBaeTcs KaK

[1,2,3]
ITopsinoK 371EMEHTOB B 3TOM CIIMCKE 3HAYNM:

e Uucno "1" sBnsieTcs NEPBBIM IIEMEHTOM,
e "2" - BTOpOI,
o "3"-Tperuil.

Coucok [ 1, 2,3 | u cniucok [ 1, 3, 2 | pa3auyHbL.

Kaxaplii KOMITOHEHT CHHMCKa HasbiBaeTcs ayieMeHT (element). [lnst Toro,
9TOOBI C(HOPMHUPOBATH CHUCKOBYIO CTPYKTYPY JHaHHBIX, CIEAyeT pa3aesirTh
AJIEMEHTHI 3aSTBIMU M 3aKJII0YaTh UX BCEX B KBaJipaTHbIe ckoOKHU. [locMoTprM Ha

HEKOTOpbIE IPUMEPHI:
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["dog", "cat", "canary"]

["valerie ann", "jennifer caitlin”, "benjamin thomas"]

OouH M TOT XK€ BJIEMEHT MOXKET OBbITh MPEACTABICH B CIUCKE HECKOJIBKO pas,
HaIpumep:

[1,2,1,3,1]

O6bsiBnenne CrMCKOB

JIns oOBsSIBJIEHUS JIOMEHA - CHOHCKA IEJIBbIX HCIHOIb3YETCS JeKjapaius

JOMCHA, KaK ITIOKa3aHO HHKC:

domains
integer_list = integer*.

3Be3/10uKka O3Ha4aeT "CIHMCOK 3TOro"; To ecTh, integer®* o3HavaeT "CIHCOK
nenbix". OOparuTe BHUMaHHE Ha To, 4To cjoBo "list” He MMeeT crenuaIbHOrO
3HaueHusa B Visual Prolog. Bel paBHbIM 00pa3zom Moriu Obl Ha3BaTh Bam
CIIMCKOBBIM JIOMEH Kak zanzibar. MIMeHHO 3Be3gouka, a HE WM, MPEANHCHIBACT
ATOMY JIOMEHY OBITh CITUCKOM.

DjieMEeHTaMU B CIIMCKE MOYKET OBITh YTO YTOJHO, BKJIIOYAsl APYTHE CIHCKH.
Ho Bce »ieMeHThl B CHHCKE JOJKHBI MPUHAIJICKATh OJHOMY JOMEHY, H
JOTIOJIHUTENIPHO K JEKJIapalli  CIOUCKOBOTO  JOMEHa  JOJDKHA  OBITh

nekaapaiis domains auis 3JIeMeHTOB:

domains
element_list = elements*.
elements = ....

3neck elements qOKHBI OBITH TPUPABHEHBI K MPOCTBIM JIOMEHHBIM THIIAM
(marmpumep, integer, real wim symbol) wim x Habopy BO3MOKHBIX aJbTEPHATHUB,
0003HAaUEHHBIX pa3nuuHbIMU  (QyHkTOpamu. Visual Prolog He momyckaer
CMCIIMBAaHKUE CTaHIAAPTHBIX THIIOB B CrKcke. Hampumep, cienyromie AeKiapanuu

OIIUO0YHO MPECTABISAIOT CIIMCKH, CO3aHHbIe U3 Integers, reals u symbols:

element_list = elements*.
elements =
integer;
real;
symbol.
/* HenpaBunbHo */
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Beixogom st 0ObsiBiIeHHs criuckoB w3 integer, real u symbols sBusercs
OOBsIBIIEHHE JOMEHA OOILIETO IJIS BCEX THUIIOB, Iie (PYHKTOP IOKa3bIBACT KAKOMY

THUITY IIPUHAJIEKUT TOT WIM HHOU dneMeHT. Hanpumep:

element_list = elements*.
elements =
i(integer);
r(real);
s(symbol).
/* dyHKTOpamMun ABNaTCA i, rn s */

T’'010BBI 1 XBOCTBI
Cnucok Ha camMoOM Jieie SIBJIIETCS PEKYPCUBHBIM COCTaBHBIM o0BeToM. OH
COCTOUT U3 JIByX YacCTEH - TOJIOBBI CIIUCKA, KOTOPBIM SIBJISICTCS MEPBBINA 2JIEMEHT, U

XBOCTAa - CIIMCKa, KOTOpLIﬁ BKJIIFOYACT BCC CICAYIOIIHUC 3JICMCHTHI.

Xeocm cnucka écezoa ecmp CRUCOK, 20/1084 cCnUucCKa ecmb jrjiemenm.

Hanpuwmep,

ronosa cnucka [a, b, c] ectb a
XBOCT cnucka [a, b, c] ectb [b, ¢]

Yto IMPpOUCXOAUT, KOTIJJa MBI UMCCM ACJIO CO CIIMCKOM, COJACPIKAIIUM OJHWH

yeMeHT? OTBETOM ABJIACTCH:

ronoBo cnucka [c] senseTcs c
XBOCTOM cnucka [c] sBnseTcs []

Ecnu muozokpamno omuumanms nepewlii 3J1eMeHm 0m X60Cma CRUCKA, Mbl
ROJIYUUM 6 KOHEUHOM Umoze nycmoii cnucok ([ ).

Hycmoﬁ CRUCOK He Moyicem Oblmb pa36um Ha 207106y u xeocm.

DTO O3HAYaeT, YTO, KOHIIENTYaJIbHO TOBOPS, CIIMCKH UMEIOT JIPEBOBHIHYIO
CTPYKTYpy MOJIOOHO APYTHM COCTaBHBIM OOBeKTaM. J[peBoBHIHAas CTPyKTypa
CIIMCKa [a, b, ¢, d] ecTb:

list
/ \
a list
/ \
b list
/ \

c list
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Bbonee Toro, 0JIHORIEMEHTHBIN CIIMCOK, TAaKOH Kak [a] - 3TO HE TOT e caMbIi
AJIEMEHT, KOTOpBIA ATOT CIUCOK COAEPKHUT, TOCKOJbKY [a] sBisieTcs
JEUCTBUTEIBLHO COCTAaBHOM CTPYKTYPOU JTaHHBIX, KaK 3TO BUIHO 37ECh:

list

/ \
a []

[IpeacraBnenuss Cuckos.

[Iposior coaepXUtT MeToJ JUisl SIBHOTO OO0O3HAYEHHsS TOJOBBI M XBOCTa
cnucka. BmecTo pasmeneHus: 3JIeMEHTOB 3amsThIMH MOYKHO OTACISITH TOJOBY OT
XBOCTa BepTUKaIbHOU yepToi (|). Hampumep,

[a, b, c] sxBUBasIeHTHO [a|[b, c]]

1, TIPOI0JIKAast TIPOIIECC,

[a|[b,c]] axBuBanenTHO [a|[b|[c]]],

yT0 3KkBUBaIEHTHO [a|[b|[c|[]]]]

MoXHO J1a)ke MCIOJb30BaTh 00a Crocoda pas/iesieHus B OJJTHOM U TOM K€
CIIUCKE, paccMaTpuBas BEPTUKAIBHYIO YEPTy KaK pa3/IeIUTENIb CaMOT0 HHU3KOTO
ypoBHsi. CnenoBaTesibHO, MOKHO 3amucaTh [a, b, ¢, d] kak [a, b|[c, d]]. Tabnuna 1

AacT JOIIOJIHHUTCIBbHBIC ITPUMCPHIL.

Taomumna 1: I'osmoBeI 1 XBOCTEI CITHCKOB

Crincox Tonosa XBoCT

[a, b, 'c] ‘Al [, c]

['a'] A I

/*mycToii crcox®/ [ | HeONpe/IeIIeH HeoNpe/IeIeH
[[1,2,3],[2 3, 4], [I] [1,2,3] [[2, 3, 4], [1]

B tabnuie 2 npuBeaeHbl HEKOTOPbIE IPUMEPHI YHU(DUKALIMK CITUCKOB.
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Ta6nuna 2: Yaudukanus CriuckoB

Cnucox 1 Cnucok 2 Cas3piBanue [lepemMeHHBIX

[X,Y, Z] [aroept, ect, MOpokeHoe] | X=3roepT, Y=ecT, Z=MOpOKeHOEe
[7] [X1Y] X=7, Y=l

[1, 2, 3, 4] [X,Y|Z] X=1,Y=2, Z=[3,4]

[1, 2] [3]X] fail

Hcnonr3oBanue CIHMCKOB

[TockoMbKY CHOUCKH SIBISIOTCS B JICHCTBUTEIBHOCTH PEKYPCHUBHBIMU
COCTaBHBIMH CTPYKTypaMU JaHHBIX, JJs HUX O0OpaOOTKM HEOOXOIUMBI H
peKypCcHUBHBIE anrOpuTMbl. CaMblil €CTeCTBEHHBIN CIOc0O O0OpabOTKU CHHUCKOB -
CKBO3HOM MPOCMOTP, B X0JIe¢ KOTOPOTO YTO-TO JENAETCS C KAXKIBIM 3JIEMEHTOM, J0
TeX TIOp, TIOKa HE IOCTUTHYT KOHEII.

Kax mpaBwiio, Takoro poja ajaropuTMbl HCTOJIB3YIOT ABa Kiay3za. OauH u3
HUX TOBOPUT O TOM, KaK MOCTyNaTh C OOBIKHOBEHHBIM CITUCKOM, KOTOPBI MOXKET
OBITH pa3/iesieH Ha TOJIOBY M XBOCT. J[pyroi TOBOPHUT O TOM, UTO JENaTh C IyCTHIM
CITUCKOM.

BriBon CrinckoB Ha nieyaTh

Hampumep, eca Bel XOTHTE TOJIBKO BBIBECTH HA TI€YaTh AJIEMEHTBI CITUCKA,

TO BOT uTO BHI nemaere:

class my
predicates

write_a_list : (integer*).
end class

implement my
clauses
write_a_list([1). /* Ecnn cnmucok nycToin, HUYero He aenaem. */
write_a_list([H|T]):- /* ConocTtaBnsiem ronosy ¢ H u xgoct c T, u... */
stdio: :write(H),stdio::nl, /*BbiIBOANM H 1 nepeBoamM cTpoky*/
write_a_list(T).
end implement

goal
console::init(),
my::write_a_list([1, 2, 3]).
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3mech MBI BUJIMM JiBa Kjay3a write a list, KOTOpble MOXHO BBIPA3HTh HO
OOBIYHOM SI3BIKE.
1. Jlnsg BRIBOJA HA TI€YATh IMTyCTOTO CTMCKA HUYETO HE HA/IO JCIaTh.
2. WHaue, my1s BBIBO/IA HA TTeYaTh CIIMCKA, BEIBECTH HA IEYaTh €ro TOJIoBY (OHA
€CTh MPOCTO DJIEMEHT), U TTIOTOM BBIBECTH Ha TE€YaTh XBOCT CIUCKA (OH, KaK
H3BECTHO, €CTh CITUCOK).

HGpBBIﬁ pa3, Koraa BbI3bIBACTCA:

my::write_a_list([1, 2, 3]).
TaKO! BBI30B COMOCTABJISIETCS] CO BTOPBIM Kjiay3oM, ¢ rosioBoit H=1 u T=[2,

3]. OTo mpUMBOAWT K BBIBOAY Ha Ile4aTh |, 3aT€éM pPEKYPCHUBHO BBI3BIBACTCS

write_a list c apryMeHTOM B BUJIE XBOCTA CIIHCKA!

my::write_a_list([2, 3]).
/* 210 BbI30B write_a_list(T). */

OTOT BTOpPOM BBI3OB ONSATH COIOCTABJISIETCS CO BTOPBIM Kjay3oM, TJi€, Ha
10T pa3 H=2 u T=[3], no3TOMy BBIBOAUTCA 2 U OMNATh PEKYPCHUBHO BBI3BIBACTCA
write_a_list:

my::write_a_list([3]).

C KakuM KJIay30M Temephb TakoW BbI30B comocTaBiarcsi? HamoMHuM, 4ToO,
XOTSI CIUCOK [3] UMEET BCEro OJIMH 3JIEMEHT, Y HETO €CTh I'0JI0Ba U XBOCT - T0JIOBA
ecTh 3, a XBocT ecTh []. TakuM 0Opa3om, 3TOT BBI30B OMATH COMOCTABJISETCS CO
BTOpbIM kiay3oM ¢ H=3 u T=[]. Tenepb BHIBOAUTCS 3 1 BBI3BIBACTCS PEKYPCUBHO
write_a_list:

my::write_a_list([]).

Tenepb CTAaHOBUTCS MOHITHO JJIsl YETO HYXEH MEPBBIA Kiay3. BTopoii kiay3
HE MOXXET OBITh COIMOCTAaBJICH C TaKUM BBI30BOM, TMOCKOJBKY []| HE MOXKET OBITh
paszeneH Ha rosioBy M XBocT. Eciu Obl mepBOro kjasya 37ech He ObUIO Obl, TO
BBITIOJIHEHUE goal okazanoch Obl HeycmemHbIM. Ho, MOCKONIBKY OH €CTh, TO
MEPBBI  KJIAy3 COMOCTABISIETCSI C BBI30BOM U BBIMOJHEHUE goal yCHenHo
3aBepIIaeTCs U Heuero 0oJjiee He JenaeTcsl.

[Toxcuet anmemenToB B Coucke
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PaccmoTpum Temepb, Kak MOJCYUTATh YHMCIO 3JIEMEHTOB B CIIUCKE, WJIU
KaKoBa JiyTnHa criicka? JIorMuHO onpeiesuTh:
® JUIMHA ITyCTOro crucka [ | ects 0;
e JIJTMHA JI000T0 JIPYroro CHucKa ecTh 1 IIIIOC JJIMHA €T0 XBOCTA.

MoxxHo 1 3T0 3anporpammupoBath? Ha Ilposore 3To ouens npocto. Beero

JIBa KJIay3a:

class my
predicates

length_of : (A*, integer) procedure(i,o).
end class

implement my
clauses
length_of([], 0).
length_of([_|T], L):-
length_of(T, TailLength),
L = TailLength + 1.
end implement

goal
console::init(),
my::length_of([1, 2, 3], L),
stdio: :write(L).

[TocmoTpute mnpexzae Bcero Ha BTopod kiay3. Ctporo rosops, [ |T]
COIOCTABJIAECTCS C JIFOOBIM HEMYCTHIM CIHMCKOM, CBA3bIBass T C XBOCTOM CIIHCKA.
3HaueHUe roJIOBbl HEBA)XKHO, €CJIM OHA €CTh, OHA MOXKET ObITh yuT€Ha Kak OJUH
DIIEMEHT.

Torna BBI3OB:

my::length_of([1, 2, 3], L)
COIIOCTABJISIETCS CO BTOPBIM Kiiay3oM, ¢ T=[2, 3]. Caexyromum 1marom siBJsie€TCs

BblUKCIeHre JMHbBl XBocTa T. Korma 3To chaenaHo (He MMeeT 3HAUYECHHE, Kak),
TailLength monyuut 3HaueHue 2, 1 KOMIOBIOTEP TEMIEPh MOXKET 100aBUTH 1 K HEl U
cBs3ath L co 3HaueHueM 3. Kak BbINOTHSAETCS 3TOT NpoMeKyTOUHbIN mar? Hamo

HaWTH JIMHY CIIUCKa [2, 3], myTeM yIOBJIETBOPEHUS LIEIH

my::length_of([2, 3], TailLength)
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Hpyrumu cinoBamu, length of BbeI3bIBaeT ceOsi peKypCHBHO. DTOT BBI3OB
COIOCTABIISIETCA CO BTOPBIM Kiay3oM, cBsi3biBas [3] u T B BbI30BE Kiay3bl H
TailLength ¢ L B knay3e.

ITomuepkuBaem, TailLength B BbeI3oBe HUKak He mepecekaercs ¢ TailLength
B KJIay3e, MOCKOJIbKY KaXKIbli PEKYPCHUBHBIN BBI30B Kjay3a MMEET COOCTBEHHBIN
HaOOp IEPEMCHHBIX.

Urak, Tenepp 3agaya - HAWTW JJIMHY cnudcka [3], koTopas €cThb 1, U Mbl
no0asisieM 1 K 3TOMY 3HAUCHHIO, YTOOBI MOJIYYUTh JJIMHY criucKa [2, 3], uto Oyzaer
2. Hy u xopomo!.

Ananoruyno, length of BeI3bIBaeT cedsi peKypCHMBHO OMSIThH ISl TIOTYyYEHUS
nnuabl cnivcka [3]. XBocr [3] ecth [], mostomy T cBsizeiBaercs ¢ [], U 3amada
TETeph - MOJyYeHUE JIIUHBI CrUcKa [] U mobaBieHue K Hell 1, 4To maer umHYy
crucka [3].

Tenepp Bce npocro. Lens:

my: :length_of([], TailLength)
COITIOCTAaBILICTCA C IICPBBIM KJIay30M, CBA3BIBAA TailLength c 0. HOI)TOMy TCIIEPh

KOMITBIOTEp MOXET JA00aBUTh 1 K HeMmy, mojydas JaiauHy cnucka [3], u
BO3BpAIIASICh TEMEpPh B BBI3BIBABIIAN KJay3. OJTO, B CBOK OYEpellb, OMSThH
nobasinser 1, naBas nnuHy cnucka [2, 3], ¥ BO3BpaIllaeTcsi B Kiay3, KOTOPBIA €ro
BBI3BIBAJI; ATOT MEPBOHAYANIbHBIN KJ1ay3 I00aBUT CHOBA 1, naBasi IuHy criucka [1,
2,3].

B cunenyromeln KOpOTKOW WJUTIOCTPAIIMA CBOJMM BOEIMHO BCE BBI3OBBI.
Hcnone3yercs npreM MoJCTPOYHUKA ISl TOTO, YTOOBI TTOKa3aTh, YTO aHAJIOTHUYHO
HAa3bIBAEMBIC TIEPEMEHHBIE B Pa3HBIX KJIay3aX WM Pa3JIUYHBIE BBI3OBBI TOTO K€

CaMOTI'0 KJjiay3a - OAHO H TO K€.

my::length_of([1, 2, 3], L1).
my::length_of([2, 3], L2).
my::length_of([3], L3).
my::length_of([], 0).

L3 = 0+1 =1.
L2 = L3+1 = 2.
L1 =L2+1 = 3.
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OOparute BHUMaHuE, 4TO Bam He HYKHO KaXIblil pa3 co3gaBaThb TaKOIro
poaga TpeAMKaThl CaMOCTOSITENIbHO, Bbl MOXe€Te HCHOoJb30BaTh TOTOBBIM
npenukar list::length u3 PFC.

XBOCTOBAsI pEKypCHUs

Brbl, oueBumHo, 3ametiiin, yto length of He siBnsieTcss (M HE MOXET OBITH)
IIPEAUKATOM C XBOCTOBOW PEKYpPCHEW, IIOCKOJIBKY PEKYPCUBHBIA BBI3OB HE
ABJISIETCA TOCIEIHUM IIAaroM B €ro Kiay3e. Bo3MOXHO JIM co3AaTh NpEauKar,
OTIPEISIISIFONTNH JUTUHY, TaK, YTOOBI OH OB IPEIUKATOM C XBOCTOBOU pEKypCcHEi?
Ja, HO 3T0 MOTpeOyeT HEKOTOPBIX YCUIIHUM.

[Ipo6nema ¢ mpenukaroMm length of B Tom, 4TO UIMHY CHUCKAa HEJb3s
BBIYMCIIUTh O TE€X MOp, MOKa HE BBIUMCIEHA JJIMHA ero xBocta. Ho u3 a3roit
CUTyallud ecTb BbIxoA. Ham mnorpeOyercs mpenukar, BBIUHCISIOUIMN JUIMHY
CIIUCKA, C TPEMS apryMEHTaMHU.

1. OguH U3 HHUX - 3TO CHHUCOK, OT KOTOPOr0 KOMIMBIOTEpP OyAET OTKYCHIBATH IO
OJTHOMY 3JIEMEHTY Ha Ka)XJOM BBI30BE JI0 T€X IIOp, ITOKA 3TOT CIHCOK, KaK U
NpexJie, HE MPEBPATUTCA B MYCTOM CIUCOK.

2. BTopoil - 3TO CBOOOJHBIN apryMeHT, KOTOpPbIi B KOHEYHOM HTOTE BEPHET
pe3yabTar (JIJIUHY).

3. Tpetuit - 93TO CHYETYMK, 3HAYCHHE KOTOPOTO HAYMHAETCS C HYIS U
YBEIUYHUBAECTCS C KaXKIbIM BBI3OBOM.

Koraa cnucok B KOHEYHOM HMTOr€ CTaHET MYCTHIM, Mbl HNPOYHU(PULHPYEM

CUCTUYHUK C HCCBA3AHHBIM PC3YJIbTATOM.

class my
predicates

length_of : (A*, integer, integer) procedure(i,o,i).
end class

implement my
clauses
length_of([], Result, Result).
length_of([_|T], Result, Counter):-
NewCounter = Counter + 1,
length_of(T, Result, NewCounter).
end implement

goal
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console::init(),
my::length_of([1, 2, 3], L, 0), /* HaunHaem co cyetumkom Counter = 0 */
stdio::write(" L = ", L).

Ota Bepcus npenukara length of Gonee crmokHast 1 BO MHOTHX CMBbICIaxX
MEHEee JIOTUYHasi, 4eM Ipeapiayias. Mel ee peacTaBUiI 371eCh IIIaBHBIM 00pa3omM
JUIsL TOTO, YTOOBI TIOKAa3aTh, YTO HA MPAKTUKE BBl MOXXETE€ YacTO IOCTPOUTH
AITOPUTM C XBOCTOBOM PEKypCHEMW I 3aJad, KOTOpPbIE€ Ha TEPBBIM B3IJIS]T
TpeOyIOT peKypCUH JPYTOro THUIA.

Moaudukanus Crucka

HNuorga Ttpebyercs co3naTh ApYrod CIHUCOK M3 3aJaHHOTO CIHCKAa. JTO
JieNIaeTcsl MyTeM IpPOCMOTpa CHUCKA, AJIEMEHT 3a AJIEMEHTOM, 3aMEHSS KaKIbli
AJIEMEHT BBIYMCICHHBIM 3HaueHueM. Hampumep, kak 3Ta mporpamma, KOTOpas

no0aBigeT 1 K KaKI0MY 3J1€MEHTY UCXOIHOIO CIIUCKA:

class my
predicates

add1 : (integer*, integer*) procedure(i,o).
end class

implement my
clauses
addi([], [1)./* rpaHnuHoe ycnoBue */
add1([Head|Tail],[Head1|Taill]):- /* oTaensemM rosoBy OT OCTa/ibHOro cnucka*/
Headl = Head+1, /* no6aBnsiem 1 kK aneMeHTy-rosose */
add1(Tail, Taill)./* panaem 3To C OCTanbHOW YacTblo crnuncka*/
end implement

goal
console::init(),
my::add1([1,2,3,4], NewList),
stdio::write(NewList)).

Ha oGpryHOM SI3BIKE 9TO 3BYYHUT TaK:
e jo0aBneHne | KO BceM »3JIEMEHTaM ITyCTOTO CIHCKAa MOPOXKAAeM IyCTOH
CTIMICOK,
e s foOaBieHus | KO BCeM 3eMeHTa Jr00ro Apyroro CuckKa:
o nmobaBuTh 1 K TONOBE W caenarb 3Ty TOJOBY TOJOBOM
Pe3yIbTUPYIOLIETO CIIUCKA, a 3aTeM
O m00aBUTh | K KaXIOMy d3JEMEHTa XBOCTa M OTOT XBOCT CHENaTh

XBOCTOM pE3yJjibTarta.
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3arpy3um nporpamMmy U BBITIOJIHUM TaKYO 1ENb

add1([1,2,3,4], NewList).
Llens BepHET

NewlList=[2,3,4,5]
1 Solution

OnsTh 0 XBOCTOBOM PEKYpPCUU
SABnsercs mu npenukat add1 mpoeaukaTom ¢ XBocToBOM pekypeueit? Ecnu y
Bac ectb onbiT ucnons3oBanus Lisp uinu Pascal, Ber Moriu ObI mogyMaTh, 94TO HET,
MOCKOJIbKY BBI OBI paccyxmanu Tak:
e jenuMm crmcok Ha Head u Tail;
e no6asistem 1 k Head, monyuaem Headl,
e peKypcuBHO q00aBisis 1 Ko BceM anmeMeHTaM crimcka Tail, momygaem Taill;
e coecaunsieM Headl u Taill, 9yTo gaeT pe3yabTUPYIONIUI CITHCOK.
DTO HE MOX0KE Ha XBOCTOBYIO PEKYPCHIO, IOCKOJIBKY TIOCICTHUN IIIar - He
PEKYpPCUBHBIN BBI3OB.
OpHako, U 9TO BaXHO, — JTO He TO, yTo aenaer [Iponor. B Visual Prolog
add1 sBrIAeTCS MpPEIUKATOM C XBOCTOBON PEKYpPCHEH, TTOCKOJBKY BBITTOJTHACTCS B
JNEeWCTBUTEILHOCTH CICAYIOIIUM 00pa3oMm:
e CBs3aTh I'OJOBY U XBOCT McxoaHoro crrcka ¢ Head u Tail, cCOOTBEeTCTBEHHO;
e CBs3aTh TOJOBY MW XBOCT pesyinbTupytomiero croucka c Headl u Taill,
cootBeTcTBeHHO. (Headl u Taill moka He moy4niv 3HaYCHHN );
e 5100aBuTh 1 kK Head, uro maer Headl;
e peKypcuBHO q00aBUTH 1 KO BceM aiieMeHTaM crircka Tail, uto maer Taill.
Korma sto caenano, Headl u Taill yxxe sBISIOTCS TOJIOBOM W CIIHCKOM
pesynbTata W OTIEIBHOW oOmepanud M0 WX coenuHeHuio HeT. [loaTomy
PEKYPCHUBHBIN BBI30B U SIBIISIETCS TIOCIIEHUM IIIaroM.
CuoBa MoauduKalus ClucKoB
Koneuno, He Bcerma MoauduKaUM TMOJICKUAT KaXKIABIA DJIIEMEHT.
[TocMoTpuM Ha TIporpamMmy, KOTOpas CKaHHPYET CIMCOK YHCENl M KOMUPYET ero,

yaaJisAsk OTpUIATENIbHbIC YU CIIA:

64



class my
predicates

discard_negatives : (integer*, integer*) procedure(i,0). /*ynanute oTpuuatensHoie®/
end class

implement my
clauses
discard_negatives([], [1).
discard_negatives([H|T], ProcessedTail):-
H <O,
1, /* Ecnn H oTpuuaTtenbHo, nponyckaem ero */
discard_negatives(T, ProcessedTail).
discard_negatives([H|T], [H|ProcessedTail]):-
discard_negatives(T, ProcessedTail).
end implement

goal
console::init(),
my::discard_negatives ([2, -45, 3, 468], X),
stdio: :write(X).

Hanpwmep, uenb

my::discard_negatives([2, -45, 3, 468], X)
JaceT

X=[2, 3, 468].
A BOT - mpeauKaT KOTOPHIH KOMHPYET 3JICMEHTHI CIIMCKa, JOOaBIISAS IS

KaXXJ01ro 2JICMCHTAa €ro I[y6J'II/IKaTI

doubletalk([]1, [D.
doubletalk([H|T], [H, H|DoubledTail]) :-
doubletalk(T, DoubledTail).

[IprHaIEKHOCTD CIIUCKY

JlomyctuM, uMmeeTcss crnucok ¢ umeHamu John, Leonard, Eric u Frank u
TpedyeTrcs, ucnonbiys Visual Prolog, BEISICHUTH, MPUHAMICKUT JU 3aJaHHOEC MM
ATOMY CHHUCKY. pyrumMu ciioBamu, HaJa0 ONMPEACIUTh "OTHOIIEHNE" MEXy NBYMS

APpryMmMCHTaAMH: UMCHCM U CIIMCKOM MMCH. 9T0 COOTBCTCTBYCT IIPpCAUKATY

isMember : (name, name*).
/* "name" npuHaanexuTt cnucky "name*" */

B mporpamme e0l.pro mepBwlii Kilay3 ucCCieayeT TojioBy cnucka. Ecim
roJ0Ba CIIUCKA COBMAJAET C UCKOMBIM MMEHEM, TO MOXHO CIEJIaTh 3aKJIIOYEHUE,

yT0 Name npuHaIJIEKUT CIIUCKY. [I0CKOIBbKY XBOCT CIIMCKA HAC HE UHTEPECYET, TO
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ATO MBI TNPEJCTaBIsIEM AHOHMMHON mepemMeHHOW. brarogaps mepBomy kiay3y,

LEJTb

my::isMember("john", ["john", "leonard", "eric", "frank"])

yJIOBJIETBOPEHA.

/* MNMporpamma e01.pro */
class my
predicates

isMember : (A, A*) determ.
end class

implement my
clauses

isMember(Name, [Name|_]) :-
1
isMember(Name, [_|Tail]):-
isMember(Name,Tail).
end implement

goal

console::init(),

my::isMember("john", ["john", "leonard", "eric", "frank"]),
!

I

stdio: :write("Success")

,stdio::write(“No solution").

Ecau romoBa crnucka He ecTh Name, TO HaJg0 MCCIeI0BaTh, HE COACPKHUTCS
a1 Name B XBOCT€ CITHUCKA.

Ha o6b1aHOM s13BIKE:

Name npuHaIIEKUT CIHHUCKY, €cau Name SBISIETCS NEPBBIM DJIEMEHTOM
CIIUCKA, WK Name NpUHAJIEKUT CIUCKY, €CIM Name NpUHAJIC)KUT XBOCTY.

Bropoii knay3 mnpeaukara isMember OTHOCHTCS K 3TOMY OTHOLIEHUIO.

Takum o6pazom Ha Visual Prolog:

isMember(Name, [_|Tail]) :-
isMember(Name, Tail).

JloGaBieHue cnmucka K JPYroMy CIHCKY: ACKJIapaTUBHOE U PEKYypCHBHOE
peLIeHus
Paccmotpennsiii npeaukar member nporpammbl €01.pro paboraer B IBYX

HalpaBJICHUSX. BepHeMcs K ero kiay3am:

member(Name, [Name]|_]).
member(Name, [_|Tail]) :-

66



member(Name, Tail).

Ha »Tu xiay3sl MOXHO CMOTpPETh C JABYX pAa3JWYHBIX TOYEK 3PCHHUS:
JIEKJIapaTUBHOM U MPOLETYPHOM.
1. C nexnapaTUBHOM TOYKHU 3PEHUS, KJIay3bl BBIPAXKAIOT:
e Name (Mms) nmpuHaaIeKuT CIIUCKY, €CJIM IOJIOBa CIIUCKa €CTh Name
e pHaye Name NpUHAUICKUT COUCKY, eciii oHO (MMs) mpuHamieKuT
XBOCTY.
2. C mpouenypHodl TOYKHM 3pEHHS, O3TH K€ JBa Kjay3a MOTYT OBITh
WHTEPIPETUPOBAHBI TaK:
Yr100BI HAITH DJIEMEHT CIHCKA
® HAWJUTE €ro roJoBY;
e pHAuye HAWIMTE DJIEMEHT XBOCTA CITMCKA.

OTHn ABC TOYKHU 3PpCHUA COOTBCTCTBYIOT L CIISAM

member(2, [1, 2, 3, 4]).

member(X, [1, 2, 3, 4]).
B pesynbraTe nepssiii Bp130B nopyuaet Visual Prolog(y) mpoBeputs, HCTHHO

7Y HeuTo (TPUHAICKHOCTh uKcna 2 cnucky [1,2,3,4]). Bropoii BeI30B mopyuaer
Visual Prolog(y) naiitu Bce unensl crnucka [1,2,3,4]. He cmymalitech 3TuUM.
[IpeaukaT member SIBISIETCS OJHUM U TEM K€, HO Ha €ro MOBEIACHUE MOXKHO
CMOTPETH MO/ Pa3HBIMU yTJIAMH.

Pexypcus ¢ nmpouenypaibHONU TOYKH 3pEHUS

[Ipenects Ilposiora 3akmro4yaercs B TOM, YTO YacTO, KOTJAa MbI
KOHCTPpYUPYEM KJIay3bl JJIsl TIpeauKkarta, OyJydud Ha OJIHOW TOYKE 3PEHUS, OHU
OynyT paboTaTh ¥ TIpH B3MJISIIE C APYrod TOYKHU 3peHusi. YToObI OOHAPYKUTH ATY
JyaJlbHOCTh, MBI IIPUBEAEM IIpUMep Ipeaukara s godasneHus (append) ogHoro

CIIUCKA K ipyromy. MbI onipeziensieM npeaukar append ¢ TpeMs apryMeHTaMH:

append(Listl, List2, List3).
Ortot npeaukat uHTerpupyet cnmcku Listl u List2 B popmy crmcka List3

Tak, 4YTo cnucok List2 pomuceiBaercs B Konue crnucka Listl. To ecTs
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COJIEP)KATENIBPHO - OCYIIECTBIsieTcs nobOaBneHue crnmcka List2 k crmmcky Llstl.
OnsiTh MBI UCTIONIB3YEM PEKYPCHIO (Ha 3TOT pa3 C MPOIEAYPaTbHOU TOUKU 3PEHU).
Ecmu cnmcok Listl mycToid, pesynpTaTom moOaBieHus crucka Listl x

cnucky List2 6ynet Tot xe cambiii List2. 3anumiem sto Ha [Iponore:

append([], List2, List2).
Ecnau cnucok Listl He mycToi, To MOXKHO TpeoOpas3oBaTh criucku Listl u

List2 x ¢dopme cnimcka List3, caena ronoBy cnucka Listl romnosoii crincka List3. B
PUBEJACHHOM KoJie ilepeMeHHasi H ucnonb3yercs B KauecTBE rOJIOBBI KaK CIHCKa
Listl, Tak m crucka List3. xBoct cmucka List3 ectb cmucok L3, xoTopslit
cocTaBJieH u3 octatka crnucka Listl (a umenno, L1) u Bcero cnucka List2. Onars

BbBIpAa3nuM 3TO Ha HpOHOFGI

append([H]|L1], List2, [H|L3]) :-
append(L1, List2, L3).

[Ipeaukar append pabortaer ciemyromuM 00pa3oM: moka cnucok Listl He
MyCTOW, pEeKYPCUBHOE MPABHIIO TOMHUCHIBACT OJWH AJEMEHT KaKIIbIH pa3 K CIUCKY
List3. Korma cmmcok Listl craHoBUTCS mycThIM, TEpBBIM Kiay3 clause
oOecrieunBaeT JonuchiBaHue crnucka List2 B koHer criucka List3.

BapuaHTBI MCTIONIE30BaHMS OJTHOTO TpEaIuKaTa

[Togxonass x mnpemukary append C JCKIapaTUBHOM TOYKH 3PEHUS, MBI
OTIPENICMIIA €r0 KaK OTHOIICHWUE MEXIY TpeMs CHHCKaMH. OTO OTHOIICHHE
CrpaBelTMBO Takxke, ecnu criucku Listl u List3 m3BectHsl, a List2 - HeT. bomee
TOTO, TO TaKxke pabdoTaeT, eciu Toiabko List3 m3Becren. Hampumep, mns toro,
YTOOBI BBISICHUTH, KAKHE JIBA CITMCKA MOTJIM OBl OBITh COCTMHEHBI IS TTOTYYCHUS

HN3BCCTHOI'O CITMCKa, MOXXHO HMCIIOJIB30BAaTh BBI3OB B (i)OpMe

append(L1, L2, [1, 2, 4]).
C TakuM neneBbIM BbI30BoM, Visual Prolog Halifer cienyromye pemeHus:

L1=[], L2=[1,2,4]
L1=[1], L2=[2,4]
L1=[1,2], L2=[4]
L1=[1,2,4], L2=][]
4 Solutions
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Mo>HO HCIOB30BaTh MpeaukaT append S HaXO0XKACHUS CIUCKA, KOTOPHIN
cienoBasio Okl J100aBUTH K CHUCKy [3,4] nna momydenus crnuckall,2,3,4].

[TonpoOyem Takoii BHI30B

append(L1, [3,4], [1,2,3,4]).
Visual Prolog HaxoauT perienue

L1=[1,2].
[Ipeaukar append omnpezensieT OTHOIIEHHE MEX]Ty BXOJIHBIM HabopoMm (input

set) u BIXOogHBIM HaOopom (output set) TakuM 00pa3oM, 4YTO OTHOIICHHE
MIPUMEHUMO B 00€ CTOpOHBI. [Ipr TakOM OTHOIIICHNH BO3HUKAET BOIIPOC

Urto sBisieTcsl BBIXOAHBIM HAOOPOM JIJIsi 3aJlaHHOTO BXoaHOro? wim Kakoi
BXOJIHOH HAOOp COOTBETCTBYET 3aJJaHHOMY BBIXOJTHOMY?

Craryc apryMeHTOB JJaHHOTO BBI30Ba IpeIHUKaTa W3BECTEH KaK MOTOK (WM
m1abJI0H) BBOJIa-BbIBOAA. APIYMEHT, KOTOPBIM CBSI3aH WJIM HACIEIYeTCS B MOMEHT
BBI30BA SIBJISIETCS BXOJHBIM apryMEHTOM M oOo3Hauaercs Kak (1). CBoOOmHBIN
apryMEHT SIBJISIETCSI BBIXOJIHBIM apryMEeHTOM U 0003HavaeTcs Kak (o).

[Ipeaukar append o6iagaeT CBOMCTBOM MOJJEPKUBAThH 00O 11a0JI0H
BBO/Ia-BbIBO/Ia, KaKo# TpeOyercs. OTHaKO HE BCE MPEIUKATH UMEIOT BO3MOKHOCTh
BbI30BA C pa3IMYHbIMU I1abJoHamMu BBOAa-BhiBoja. Korma kmay3 Ilposora
CIIOCOOEH TOIePKMBATh MHOXKECTBO ITa0JIOHOB BBOJIAa-BBIBO/A, OH HA3BIBACTCS
WHBEPCHBIM Kiay3oM. Llenwiii Habop mpenukaToB i OOpaOOTKH CIHMCKOB
coaepkutcs B kiacce list.

3amaHus.

Pemuth 3a1a4y 0 4ailHOM LIEPEMOHUU.

JlaH 1EeNOYHCIICHHBIM CHOUCOK. Pa3menuTs Ha [ABa CHOHCKA, YETHBIX H
HEYCTHBIX YHCEIL.

JlaH 1eNoYnCIeHHbIM CcnUCOK. Pa3menuTh Ha JBa COMCKA, MPOCTBIX U
HEIPOCTHIX YUCE.

JlaH 1neno4yucieHHbl CIUCOK. PazmenuTes Ha ABa CIHCKA, HA IMEPBYIO M

BTOPYIO ITOJIOBHUHEIL.

69



JlaH 1emouyuciieHHbli CNUCOK. Pa3nenuTs Ha TpW CIHMCKAa: KpaTHbIE 3,
KpaTHBIE 8 U ApYyrye 4ucia.

JlaHbI 1Ba NETOYMCIECHHBIX CIIUCKA. [IOCTpPOUTH CIMCOK UX NEPECECUEHUS.

JlaHbI Ba 1ETOYMCICHHBIX CITUCKA. [IOCTPOUTH CIUCOK UX O0bETMHEHNS.

JlaHbl 1Ba 1EJOYMCIEHHBIX CcHUCKa (Bce uucna AByx3HauyHble). [loctpouth

CIIMCOK HX OOIIOJTHCHMA.
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IpakTnueckasi padora Neb

«HeuyeTKkHne 3HAHUA

Lleap pabOTHI: 3aKPEIUTh 3HAHMS IO BOIIPOCAM MPECTaBICHUS 3HAHUN Ha
OCHOBE HEYETKHUX 3HAHUN M BBIBOJA B HUX.

Brisacuure, Kak 3a7aeTcsi HEUETKOE MHOKECTBO M YEM HEYETKOE MHOYKECTBO
oriMyaercss OT dYeTkoro. OOparuTe BHHMMaHHEe Ha 00O3HAUYEHUS B Cllydae
HEIPEPHIBHOTO U AUCKPETHOTO MHOYKECTBA.

M3yuure omepamuyu Ha HEUYETKMX MHOXecTBaxX. JlaiiTe rpaduyueckyro
HHTEPIIPETALUI0 YKAa3aHHBIX OIepaIiui.

BriicHuTe, Kak 3amaeTcs HEYETKOoe OTHOIIeHWe. M3yuuTe 3amanme
OTHOIIICHHH B CiIydae KOHEYHBIX MHOXKECTB C MOMOIIBIO MATPHII OTHOIICHUH U
B3BeIIeHHOTO Trpada. OOpaThTe BHUMAHWE Ha OIPEACIICHUE OIEpaIllid CBEPTKHU
Max-min JByX HEUYETKHX MHOYKECTB.

Pazbeputech ¢ MeTOoAOM NPHOIMIKEHHBIX pacCyXJCHUH, B KOTOPOM
TIOCBIJTIKH SIBIITFIOTCS HEUCTKUMH MOHSATHAMH. Y ICHUTE, KaK MOJIYIar0TCS HEYCTKUE
OTHOIIICHHS U3 HEUYETKOTO YCIOBHOTO BhICKa3bIBaHUsA. CpaBHUTE METO/IbI HEUSTKHUX
pacCyXKJIeHU, HCIIOIB3YIONNE TEePESUYNUCICHHBIC THIBI HEUYECTKUX OTHOIICHHWH B
npaBuiiax 0000IIEHHOTO0 MOJTYC TTIOHEHC.

[TycTh UMEIOTCS CIIeTYIONIHNE TTOCHIIKH:

X — HE OYE€Hb MaJIEHBKOE;

€CJIM X — MaJICHbKOE, TO Y — OO0JIbIIIOe, HHAYE Y — MaJISHBKOE.

Haiitu 3nauenns y’. Muoxectso U = 1+2+3.

MajieHbkoe = 1/1+ 0.4/2; 6ombmioe = 0.5/2+ 1/3.
KBaHTH(pHKaTOp 0YCHH MOXKET HHTEPIIPETUPOBATHCS C TIOMOIIBIO OTIe-paIlin

KOHIIEHTPAIUH, T.€. BO3BEJEHHS B KBaJIpaT: OUEHb X =| wx(u)/u.

KBantudukatop HE MOXKET HHTEPIPETHPOBATHCA C IIOMOIIBIO OIEpAIHU
oTpunianus: He X =| (1—px(u))/u .
Torma Tepmun oueHb ManieHpkoe = 1/1+ 0.16/2, a He OYEeHb MaJICHBKOE =

0.84/2+ 1/3.
71



OtHomeHue AJIs1 MAKCUMHUHHOTO ITpaBUJIa:

RM'=(AxB) U (~AxC) =" [(unu)nus)v (@ pa)Auc)(uv)

UxV
31ech A = Manenbkoe, B = 6omabiioe, C = MaleHBKOE.

[Ipumep BrIUMCIEHUS 3HAYEHUI AIIEMEHTOB MaTpuLibl Rm':

(u,vi)) =2 A0 v (0AL) =0, (uyvy)=(04A0)v (06A1) =0.6,
(U, v2) =(1 A05) v (0A04)=0.5, (uyv2) =(0.4A0.5) v (0.6 A0.4)=04,
(u,v3) =1 A1) v(0AO0)=1, (Uuz, v3) =(0.4 A1) v (0.6 A0)=0.4,
(us, vi) =(0A0) v (1AD)=1,

(us, v2) =(0A05)v(1A04)=04,

(us, v3)=(0A1l) v(1A0)=0,

0 05 1
Rm'=0.6 04 04
1 04 0

Torna 3HaueHNE Y’ MOXKET OBITh OIIPEICIICHO CIEAYIOITUM 00pa3oM:

0 05 1
Y’ = ne ouenv manenvkoe® Rm' = 0 084 106 04 04/ =|1 04 04,
1 04 O
T.e.y = 1/1+ 0.4/2 + 0.4/3, 4T0O MOKET OBITH MHTEPIPETUPOBAHO (C HEKOTOPOU

HATSKKOM) KaK JIOBOJIbHO-TAaKU MaJIEHbKOE.
Jlanee paccMOTpUM Ui YKa3aHHBIX BBIIIE TMOCBUIOK apu(METHYECKOE
npaBwio Ra":

Ra=(~AxV+UxB)Nn(AxV+UxC)=

0 05 1
J'l/\(l—uA(u)+uB(v))/\((uA(u)+uc(V))/(u,V) =06 0.8 04
oV 1 04 0

Torga 3HaueHue y’ Ipu UCMOIb30BAHUU apU(PMETUUECKOTO MPAaBUIIa MOXKET

OBITh OTIPE/ICTICHO CIICAYIOIINM 00pa3oM

0 05 1
Yy’ = He ouens manenskoee Ra' = [° 984 lle Iog 08 04/ =|1 08 04,
1 04 O

T.e.y’ = 1/1+0.8/2 + 0.4/3.
BBIBOI[ C UCIIOJIb30BAHHUCM PA3MBITOI'O 6I/IHapHOFO IIpaBuJia IIPUBCACH HUXKC!:
Rb'=(~AxVUUxB)N(AxVUUxC)= [@-pau)v ps(v) A ((ua(u) v pe(v)/(u,v)

UxV
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0 05 1
0.6 0.4 0.4.
1 04 O

Torna 3HaueHue y’, MOXKET OBITh ONPENETICHO CIETYIOMNUM 00pa3omM

0 05 1
Yy’ = ne ouens manenvioee Rb' = [0 084 1/ ¢ 04 04 04 = |1 04 04
1 04 0
T.e. y = 1/1+ 0.4/2 + 0.4/3, 9yT0 MOXeT OBITh TaKK€ MHTEPHPETUPOBAHO KaK

JIOBOJIBHO TaKU MAJIEHBKOE.
[Tocnienuuii HEYETKUM BBIBOJ IMPOBEAEM C HCHOJIB30BAaHWEM IMpPaBUIIA
Tanaka-MuazymoTo

RII=(AxV=>UxB)N(~FAXxV =>UxXxC) = [(uau) - (V) A (A pau) - e (v))(u,Vv),

UxV

1 ecim pa<pB
rae w(u) —> us(v) = LB, €CIH LA > LB

0 05 1
Rog'= 0 04 0
1 040
0 051
Y’ = He ouenv manenvkoe ® RQQ' = 0 084 1], cl) gj 8 =|1 04 0],

T.e.y = 1/1+ 0.4/2 + 0/3, 4TO UHTEPIIPETUPYETCS KaK MaJICHBKOE.

3aganue 3. [l BcexX JeCSITM BapUaHTOB IYCThb HMMEETCS CIIEAYIOIIEe
MPaBUJIO:

€CJIM X — MAJIEHbKOE, TO Y — OO0JIbILIOE, HHAYE Y — MaJIEHBKOE.

BTopast nochlika 1 3HaUe€HHsI IEPEMEHHBIX MaJIEHbKOE, OOJIBIIIOE TPUBEICHO
B BapUaHTax;

U = 1+2+3+4.

HaiiTu 3HadeHust y, HWCHOJIb3ys MOCJIEAOBATEILHO BCE YETHIpE IpaBUiIa
HEYETKOTO BBIBOJIAa (MAKCHMMHUHHOE, apu(METHUECKOe, pa3MbIToe OWHApHOE U
npaBwio TaHaka-Mumazymoro). CpaBHUTE pe3yJbTaThl, HACKOJBKO CUJIBHO OHU

OTJIMYAIOTCA OT OXKHMAACMBIX.
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Bapuant 1. Bropas mochuika: X — He OoJblioe. 3Ha4€HHsI MEPEMEHHBIX
Masieapkoe = 1/1+ 0.8/2+ 0.2/3, 6onbmoe = 0.2/2+ 0.7/3+ 1/4.

Bapuant 2. Bropas mocehuika: X — OoJiblioe. 3HAYEHUS MEPEMEHHBIX
MajieHbkoe = 1/1+ 0.8/2+ 0.2/3, 6onpmoe = 0.2/2+ 0.75/3+ 1/4.

Bapuant 3. Bropas mockuika: X — 04eHb 00JbIIoe. 3HAUYCHUS MTePEMEHHBIX
Manenbkoe = 1/1+ 0.7/2+ 0.2/3, 6onwmoe = 0.25/2+ 0.75/3+ 1/4.

Bapuant 4. Bropas mocbuika: X — HE MaJleHbKOE. 3HAYEHUS MEePEMEHHBIX
Manenbkoe = 1/1+ 0.8/2+ 0.3/3, 6onsiroe = 0.2/2+ 0.9/3+ 1/4.

Bapuant 5. Bropast mocbuika: X — O4eHb MaJieHbKOE. 3HAUeHUSI TIEPEMEHHBIX
Manenbpkoe = 1/1+ 0.7/2+ 0.1/3, 6onwmioe = 0.2/2+ 0.8/3+ 1/4.

Bapuant 6. Bropas moceuika: X — MaJ€HbKOE. 3HAYCHUSI IMEPEMEHHBIX
Manenbpkoe = 1/1+ 0.75/2+ 0.1/3, 6onwmioe = 0.25/2+ 0.7/3+ 1/4.

Bapuant 7. Bropas mochuUika: X — HE MaJ€HbKOE. 3HAYCHUSI MEPEMEHHBIX
MajeHskoe = 1/1+ 0.75/2+ 0.1/3, 6onpmoe = 0.25/2+ 0.7/3+ 1/4.

Bapuanrt 8. Bropas nocbuika: X — O4eHb MaJeHbKOE. 3HAUCHUSI TIEPEMEHHBIX
MajeHskoe = 1/1+ 0.7/2+ 0.1/3, 6onsmoe = 0.2/2+ 0.8/3+ 1/4.

Bapuantr 9. Btopas mockuika: X — HE OYeHb OoJibllioe. 3HAYCHUS
nepemMeHHbIX MajgeHbkoe = 1/1+ 0.7/2+ 0.2/3, 6onbmoe = 0.25/2+ 0.75/3+ 1/4.

Bapuant 10. Bropas nocsuika: X — o4eHb 00JIbIIIOE. 3HAUCHUS TIEPEMEHHBIX

MajeHbkoe = 1/1+ 0.7/2+ 0.2/3, 6onpmoe = 0.2/2+ 0.8/3+ 1/4.
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JlabopaTopHasi padora Ne5

«CocTaBHBIEC CTUCKN

[lenp pa®oOTHI: OCBOUTH OCHOBHBIE NMPHUEMBI pa0OTHI CO CITUCKAMHU B SI3BIKE
[Iposnor.

CoctaBnbie JlomeHbl 1 CIIUCKH

(ITepenamnpasiieno ¢ CocraBubie JlomeHbl 1 CIIUCKN)

B a3TromM pykoBojCTBE MBI TIPEICTAaBUM COCTaBHBIC JOMEHBI (HHOTIA
Ha3bIBacMbIe alTreOpanvecKUMH CTPYKTypaMu JaHHBIX). CocTaBHBIC JTOMEHBI
UCTIONIB3YIOTCSL JUII 00pabOTKM HAOOPOB NaHHBIX KaK eAWHOTo Ieioro. CHucKu
SIBIIIOTCS TIPUMEPOM COCTABHBIX JOMEHOB. OHHU HMCIOJIB3YIOTCS HACTOJIBKO YacTo,
YTO TIOJTYYMIH JaKe CICITHABHYI0 CHHTAKCHIECKYIO OKPACKY.

CocTaBHBIC JOMCHBI U CIIMCKH CO3JIAlOTCS C MCIIOJIh30BAaHHUEM BCTPOCHHBIX
(built-in) ¥ aPyrux COCTaBHBIX HJIM CIHHCKOBBIX JIOMEHOB. CIpaBOYHasi CHUCTEMa

Visual Prolog (Help) o0bsicHseT BCTpPOCHHBIE IOMEHBI:

integer — menbie;
e real — BemecTBEHHEIE;
e string — cTpOKOBBIE;
e symbol —cumMBOJIBHEIC,
e char — 3HakoBbI€;
e sring8 - cTpokoBbIie 8-pa3psiIHbIC;
e pointer — ykazarenu;
e binary - nBonuHsie (OMHApHBIC);
e boolean — 6ynesckue;
e o0bject — 0OBEKTEHI.
CocraBHble JOMEHBI 1 DYHKTOPEI
CocTaBHbIE [IOMEHBI IO3BOJISIOT PacCMaTpPUBaTh HAOOPHI JTAHHBIX Kak
CIMHOE IIeJIOE W TPHU 3TOM MBI MOXETE pacCMaTpuMBaTh HMX M pa3ieibHO.

Paccmotpum, Hanpumep, nary "October 15, 2003". OHa cOCTOUT U3 TPeX €AMHUIL
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I/IH(I)OpMaI_II/II/I — MEcCia1a, JHA U 1oJa — HO OBLIO0 OBI TIOJIE3HO pacCMaTpuBaTh ATy
KaK CANHOC LI CJI0C B BUJIC I[pGBOBHI[HOﬁ CTPYKTYPBLI:

DATE
VAR
/1N
/1A
/ | \
October 15 2003

DTO MOXHO CeNaTh IMyTeM OObsBICHHs JoMeHa date_cmp, comepikamiero

naunble date:

domains
date_cmp = date(string Month, unsigned Day, unsigned Year).

H 3aTCM IIKUCATh IIPOCTO, TO CCTh

D = date("October", 15, 2003),
10 BBITJIAAUT KakK (1)aKT HpOJIOFa, HO B5TO HE TaK — 3TO BCEro JIHUIIb

3HAYEHHE, KOTOPOE MOKHO 00padaThIBaTh MOYTH TAKXKE, KaK CTPOKH WM YHCIIA.
Takast cTpykTypa HauMHAETCSI C UIMEHH, OOBIYHO Ha3biBaeMbIM (pyHKTOp (functor)
(B maHHOM city4ae - date), 3a KOTOpBIM CIEIYIOT TPH apryMEHTa.

OOpamaem Bamre BHuManue Ha T0, uto QyHKTOp B Visual Prolog He umeer
HUYero oOmiero ¢ (QyHKUMAMU B s3bIKax MporpammupoBaHus. DyHKTOp HE
BbI3bIBACT HUKAKUX BBIYUCIICHUN, 3TO BCETO JIUIIb UMsI, KOTOpPOE UACHTU(DULIUPYET
COCTABHYIO BEJIMUYUHY U OOBEIUHSAET CBOU apTyMEHTHI.

ApryMeHTbl COCTaBHOM BEJIMYMHBI MOTYT OBITh, B CBOIO OYE€pElb,
coctaBHbiMH. K mipumepy, Bel MoxkeTe nymaTh 0 YbeM-1100 JTHE POKICHUS KaK O
CTPYKTYpPE€ IaHHBIX, TaK, KaK [T0Ka3aHO:

birthday
/ \

/ \
/ \
/ \
person date
/N /1A
/ \ /1N
"Per" "Schultze" "Apr" 14 1960

Ha Iposore 5T0 MOXeT OBITh 3aMUCaHO Kak:
birthday(person("Per", "Schultze"), date("Apr",14,1960)).
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B »sToM mpumepe BUIHBI JBE MOAYACTH COCTaBHOro 3HadyeHus birthday:
aprymenT person("Per", "Schultze") wu aprymentr date("Apr", 14, 1960).

®OyHKTOpaMU STUX BEIMUYWH SBJSIOTCS person u date.
Vuaudukanus CoctaBHbix JJoMeHOB

3HaUYeHUS COCTaBHBIX AOMCHOB MOTIYT YHI/I(I)I/IHHPOBaTLCSI mbo ¢
OJMHOYHBIMH IICPCMCHHBIMU, b0 € COCTaBHBIMH SHAUYCHUAMU, KOTOPLIC
COIIOCTaBUMBI C HUMHU (3I[€CB BO3MOXKHbBI IICPEMCHHBIC, KaK 4YaCTH BHYTpCHHeﬁ
CTpYKTypI)I). 210 3Ha4YUH, 4YTO Bbl MOXXeTe MCIoJb30BaTh COCTAaBHBIC BEJIMUYMHBI
Jil riepeaadr B BUAC LECJIOTO Ha60pa JaHHBIX, a 3aTCM p336I/IpaTB HUX IO 4acCTiAM

nyteMm onepainuu yaudukanuu. K npumepy,

date("April", 14, 1960)
CONOCTAaBIIICTCI C TEpeMeHHOW X MW CBA3bIBACT IEpEeMEHHYyI0 X C

date("April",14,1960). Kpome Toro,

date("April", 14, 1960)
conoctaBisiercs ¢ date(Mo,Da,Yr) u cBszsiBaeT Mo ¢ "April", Da ¢ 14 u Yr c

1960.

Hcnonvzosanue 3naxa Pasencmesa ona Ynuguxayuu Cocmashnvix J[omeros

Visual Prolog BbemonHsier yHudukauuio B ABYyX ciydasx. [lepBblii - 31O
KOIJla BBI30B CONOCTAaBJISIETCS C TOJIOBOM Kiay3bl. Bropou - 310 mnpu
WCIIOJIB30BaHUM 3HAKa PaBHO (=), KOTOPBIM B JEHCTBUTEIBHOCTH SIBJISIETCS
nHpukcHOM Qopmoil mpenukarta (MIpeAUKaT, KOTOPBIA HAXOAUTCS MEXY CBOUMHU
apryMeHTaMu, BMECTO TOTO, YTOOBI ObIThH MIEPE]l HUMH).

Visual Prolog ocymectBiisier He0OX0AUMbIE CBSI3bIBAHUS AJII YHU(PUKALIMH
3HaUCHUU 1O 00€ CTOPOHBI OT 3HAKa PaBHO. ODTO TOJIE3HO [IJISl BBIICICHUS
3HAYEHWM apryMEHTOB B COCTaBHBbIX BelIWM4YMHAX. Hampumep, cienyromumi Kox
POBEpPSET MUMEIOT JU J[Ba YE€JIOBEKa OAMHAKOBBI (haMHUIIMHU, MOCJE YEero BTOPOU

YEJIOBEK IMOJIYYaeT TOT K€ aJIPEC, UTO U MEPBBIN.

class my
domains
person = person(name, address).
name = name(string First, string Last).
address = addr(street, string City, string State).
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street = street(integer Number, string Street_name).

predicates
run :().
end class

implement my
clauses
run():-
console::init(),
P1 person(name("Jim", "Smith"),addr(street(5, "1st st"), "igo", "CA")),
P1 = person(name(_, "Smith"), Address),

P2 = person(name("Jane", "Smith"), Address),
|

stdio::write("P1 = ", P1, "\n"),
stdio::write("P2 = ", P2, "\n")

stdio: :write("No solution").
end implement

goal
my::run.

Cmpyxmypa /lannvix Kax Eounoe Llenoe

CocTtaBHbIE JaHHBIE MOTYT pacCMaTpHUBATHCS KaK OJMHOYHBIC 3HAYEHUS B
kiay3ax [Iponora, 4To 3HAYUTENBHO YIPOIIAET IpOrpaMMHUpOBaHue. PaccMoTpum
cieayromuil paxkt

owns("John", book("From Here to Eternity", "James Jones")).

B KOTOpOM yTBepkaaercs, yTto John Bnageer xuuroil "From Here to Eternity",

HanucaHHoU aBTopoM "James Jones". B To e BpeMsi MO>)KHO HanmucaTh

owns("John", horse("Blacky")).

4YTO MOKET MHTEPIIPETUPOBAThCs Kak John Biamgeet nomaasio ¢ umeneM Blacky.

CocTaBHBIMHU 3HAUYCHHUSIMH B ATHX ABYX IIPUMCEpPaAX ABJIAIOTCA

book("From Here to Eternity", "James Jones")).

horse("Blacky").
Ecau 661 BMecTO 3TOr0 ObL710 OBI 3aMMCaHbI Ba (haKTa:

owns("John", "From Here to Eternity").
owns("John", "Blacky").

TO HENb3d ObLIO Obl peluTh sBisieTcs i Blacky Ha3BaHMeM KHUTH WM UMHEM
gomaan. C JOpyrodl CTOPOHBI, MOKHO HCIIOJIb30BaTh TMEPBBIA KOMIIOHEHT

CTPYKTYpbl — (DYHKTOP, JUIsi 0003HAUYCHUS Pa3Inuvs MEXAY Pa3IUUHbIMUA TUITAMHU
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JAHHBIX. B 3TOM npumepe HCMOIb30BAUCH, COOTBETCTBEHHO (YHKTOPHI book u
horse 117151 TOr0, 4TOOBI MOKA3aTh PA3INYME MEXY TaHHBIMHU.
[TomuuTe: CocTaBHBIE MaHHBIC COCTOST W3 (YHKTOpa W apryMEHTOB,

npuHaAIexKAIKX QyHKTOPY, KaK TOKA3aHO HUXKE:

functor(argumentl, argument2, ..., argumentN)

IIpumep Hcnonvzosanus Cocmagnuix [{omenos

BaxHbIM CBONCTBOM COCTaBHBIX JIOMEHOB SIBISCTCS BO3MOXKHOCTH JICTKOU
nepefayr  CrpylmupOBaHHBIX JAHHBIX C TOMOIIBIO OJHOTO apryMeHTa.
PaccmoTpum ciydaii moaepKku 06a3bl JaHHBIX Teae(OHHBIX HOMEpOB. B aTy 6a3y
JJAHHBIX MBI XOTUM BKJIFOYATh TAKXE JTHU POKIACHHUS CBOUX JIPY3€M U WIECHOB UX
ceMei. Huxe nmpuBegeH GpparMeHT KoJia, KOTOPBI MOYKHO OBIJIO OBl HAIUCATh IS

9TOro:

predicates
phone_list :(string First, string Last, string Phone, string Month, intege Day, integer
Year) determ.

clauses
phone_list("Ed", "Willis", "422-0208", "aug", 3, 1955).
phone_list("Chris", "Grahm", "433-9906", "may", 12, 1962).

AHanmu3upys JaHHble, 3amedaeMm, 4To (akt phone list umeer ecTb

APryMCHTOB; IIATh U3 HUX MOI'YT pa36I/ITI>I Ha ABa COCTaBHBIX JOMCHA.

person birthday

/ \ /1N

/ \ / | \
First Name Last Name Month Day Year

beuto Ob1 Oonee moJIe3HO TPEACTaBUTH 3TH (aKThl B BHJIE COCTAaBHBIX
nomeHoB. OTCTYIIMB Ha IIar, BUIUM, YTO MTEPCOHA (Person) sSBISETCS OTHOIICHUEM,
a ums (First Name) u pamunus (Last Name) sBisitores ero aprymentamu. Kpome
TOTO, ICHb POXKICHUS SBIIACTCS TAKKE OTHOIIEHUEM C TPEMS apTyMEHTAMH: MECSII
(month), nens (day) u rox (year). [IpencraBieHue dTUX OTHOIICHUHN CpeCTBaAMHU

IIposiora aHaIOTUYHO YK€ YIIOMHHABIIEMYCS

owns("John", "From Here to Eternity").
owns("John", "Blacky").

Tenepp MoOxHO mepenucaTh Hamly HeOosnbllyl0 0a3y JaHHBIX C

HCIIOJIB30BaHUEM 3THUX COCTAaBHBIX JOMCHOB B Oaze JaHHBIX.
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domains
name = person(string First, string Last).
birthday = b_date(string Month, integer Day, integer Year).

class predicates
phone_list :(name, string Ph_num, birthday) determ.

clauses
phone_list(person("Ed", "Willis"), "422-0208",b_date("aug", 3, 1955)).
phone_list(person("Chris", "Grahm"), "433-9906",b_date("may", 12, 1962)).

B »aT0if mporpamMme TOSBUIUCH OOBSABICHUS NIBYX COCTaBHBIX TOMEHOB
(domains). Msl jgeranbHEe PAacCMOTPUM OTH COCTABHBIC CTPYKTBIPHI JIaHHBIX
nmo3gHee B AToM TmaBe. [loka ke MbI 0OpaTM BHHMAaHHWE Ha MPEUMYIIECTBA
WCITOJIP30BAHUS TAKHX COCTABHBIX JJOMCHOB.

[Ipeaukar phone list Tenepb COMEPKHUT TpU apryMeHTa BMECTO MPEKHUX
mecTd. HMHorma pa3OWeHue MaHHBIX Ha COCTaBHBIE CTPYKTYpPHI YIIPOIIAET
nmporpamMmy u obisierdaer o0padoTKy TaHHBIX.

Teneps n06aBUM HEKOTOpbHIE TpaBWiIa B mporpammy. lIpenmonoxxkum, Ham
HAJI0 TTOJTYYUTh CITUCOK JIFOJICH, YbH THU POKICHUS BBITIAAIOT HA TEKYIITUH MECSII.
Huxe npuBeeHa nporpaMma, periaromnas 3Ty 3ajady; 3Ta IporpaMmma UCIoIb3yeT
CTaHIApTHBIN Tpenukat date Iy moydeHHs TEKYIeH AaThl U3 BHYTPEHHUX 9acOB
kommbioTepa. [Ipeaukar date Bo3BpamiaeT Tekymuii roa (year), mecsiy (month) u

JeHb (day) yacoB KOMIIBIOTEpA.

class my
domains
name = person(string First, string Last).
birthday = b_date(string Month, integer Day, integer Year).
predicates
phone_list :(name, string Ph_num, birthday) multi(o,0,0).
get_months_birthdays :().
convert_month :(string Name, integer Num) determ(i,o).
check_birthday_month :(integer Month_num, birthday) determ.
write_person :(name).
end class

implement my

clauses
get_months_birthdays() :-
stdio: :write("****** This Month's Birthday List *****\n"),
stdio::write(" First Name\t\t Last Name\n"),
stdio::Write(“***********************************\n”),
CurTime = time::new(),
CurTime:getDate(_, ThisMonth, _),
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phone_list(Person, _, Date),
check_birthday_month(ThisMonth, Date),
write_person(Person),
fail.
get_months_birthdays() :-
stdio: :write("\n Press any key to continue:\n"),
_ = console::readChar().

clauses
write_person(person(FirstName, LastName)) :-
stdio::write(" ", FirstName, "\t\t ", LastName, "\n").

clauses
check_birthday_month(Mon, b_date(Month, _, _)) :-
convert_month(Month, Month1),
Mon = Month1.

clauses
phone_list(person("Ed", "Willis"), "11-1111", b_date("Jan", 3, 1955)).
phone_list(person("Benjamin", "Thomas"), "222-2222", b_date("Feb", 5, 1965)).
phone_list(person("Ray", "William"), "333-3333", b_date("Mar", 3, 1955)).
phone_list(person("Tomas", "Alfred"), "444-4444", b_date("Apr", 29, 1975)).
phone_list(person("Chris", "Gralm"), "555-5555", b_date("May", 12, 1975)).
phone_list(person("Dastin", "Robert"), "666-6666", b_date("Jun", 17, 1975)).
phone_list(person("Anna", "Friend"), "777-7777", b_date("Jul", 2, 1975)).
phone_list(person("Naomi", "Friend"), "888-8888", b_date("Aug", 10, 1975)).
phone_list(person("Christina", "Lynn"), "999-9999", b_date("Sep", 25, 1975)).
phone_list(person("Kathy", "Ann"), "110-1010", b_date("Oct", 20, 1975)).
phone_list(person("Elizabeth", "Ann"), "110-1111", b_date("Nov", 9, 1975)).
phone_list(person("Aaron"”, "Friend"), "110-1212", b_date("Dec", 31, 1975)).
phone_list(person("Jenifer", "Faitlin"), "888-8888", b_date("Aug", 14, 1975)).

clauses
convert_month("Jan", 1).
convert_month("Feb", 2).
convert_month("Mar", 3).
convert_month("Apr", 4).
convert_month("May", 5).
convert_month("Jun", 6).
convert_month("Jul", 7).
convert_month("Aug", 8).
convert_month("Sep", 9).
convert_month("Oct", 10).
convert_month("Nov", 11).
convert_month("Dec", 12).

end implement

goal

console::init(),
my::get_months_birthdays().
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Kakum o6pa30M COCTaBHBIC AJOMCHLI IIOMOI'alOT HECJIOXHO YBHUICTD,

IIPOCMOTPECB KO/I. OcHOBHasg 4acThb O6pa6OTKI/I IMPpOU3BOAUTCA B IIPCAUKATC

get_months_birthdays.

1.
2.

CHauana co3zaercs OKHO IpeaukaTom console::init()

[Tocne 3TOrO MUIIETCS 3ar0JIOBOK B OKHE, MOMOTAIONIUI MHTEPIIPETUPOBATh
pe3yIbTaThI.

B npenukare get months birthdays mporpamma ucmosib3yeT BCTPOSHHBIN
(built-in) mpenukaT date, 9TOOBI MONYYIHTH 3HAYESHUE TEKYIIIETO MECSIIA.
Jlanee Bce B mporpaMMe HamnpaBieHO Ha MOMCK B 0a3e JAHHBIX U MOIYYECHHUS
CHMCKa JIIOJeH, pOAUBIINXCS B TeKylleM Mecsue. [Ipexae Bcero Hago HailTu
nepBoro uenoBeka B 0a3e naHHbiX. Bbi3oB phone list(Person, , Date)
CBS3bIBaCT MMA M (aMuUIMIO YeloBKa ¢ MepeMeHHou Person mnyrem
CBA3BIBAHUS 1IEJIOTO (YHKTOpa person ¢ 3TOM mnepeMeHHou Person.
OnHOBPEMHEHHO CBA3BIBACTCA IEHb POXKIACHUSA YeJOBEKa ¢ nepemeHHon Date.
OOpaTtuTe BHUMaHUE, YTO AJI ATOr0 TpeOyeTCsl BCEro OfHa MepeMeHHas AJis
3alIOMUHAHM TTOJTHOTO UMEHU YeJIOBEKa M BCETO OJHA mepemMeHHas Date mis
3allOMUHAaHMS THS pOKJIEHUS. B 3TOM M 3aKkirodaercs MOIIHOCTh COCTaBHBIX
JIOMEHOB.

Tenmepp mporpamMma mepemaeT JeHb POXKACHUSA YEIOBEKa B BHIE OJHOMN
nepeMeHHoi Date. DTo mporCcXOauT B CIIENYIONIEH MOAUEIH, [AE MporpaMmma
nepeaeT 3HaueHHE TEKyllero mecsia (month), MpeACTaBICHHOTO MEIbIM
YUCJIOM, W JIeHb poxaeHHus (oOpabaTbiBaeMOro 4denoBeKa) B MpEAUKAT
check_birthday month.

[locmoTpuTe BHUMAaTEnbHO, 4TO mpoucxonut. Visual Prolog BbI3bIBaeT
npenukat check birthday month ¢ nBymn mapamerpamu: mepBbiii mapameTp
CBSI3aH C IIEJIBIM YHCJIOM, a BTOPOMl - ¢ TepMoM birthday. B ronose npasuina,
onpenenstoniero npeaukar check birthday month, mnepBbiii apryment
comocraBisiercss ¢ nepemeHHo Mon. Bropou apryment, Date,

COTIOCTABJISIETCS c b date(Month, L)
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[TockonbKy HAC MHTEPECYET TOJIBKO MECSI] POXKIACHUS YEJI0BEKa, TO Ha MECTE
KaK JHs, TaK ¥ ro/ia POKJICHUS Mbl UCIIOJIb3yeM aHOHHUMHYIO [TEPEMEHHYIO.

7. TIpemmkat check birthday month cHawana mpeoOpasyer CTpOKy ¢ Ha3BaHHUEM
Mecslla B 1eslourciieHHoe 3HaueHune. Kak Tosbko 3To caenano, Visual Prolog
MOJKET CpaBHMBATh 3HAYCHHME TEKYIIEro Mecsla CO 3HaueHHEM MecsIa
poxaeHus yenoBeka. Eciiu Takoe cpaBHEHHUE MOJIOKUTEIBHO (YCIEIIHO), TO
nenb  check birthday month  cumraercs  ycmemHo#, u  oOpaboTka
npoaopkaerca. Ecnm ke cpaBHenue HeycmemHo (fails) - oOpabaTeiBacMbIii
YeJlOBEK HE poJawicid B TekyleMmM Mecdue, To Visual Prolog naumnaer
oIepalyio OTKaTa JAJis HOMCKa IPYroro BO3MOXHOIO PEILICHUS 3aJauH.

8. Crnenyromas oOpabaTeiBacMast oIENb - Write_person. Y odpabdaTsiBaeMoro
YeJl0oBeKa JI€Hb POXJACHUS BBINAJACT Ha TEKYIIUH MeECSL, CIEeI0BATENIbHO
MOJKHO Tedyatatb ero mmsa B ortdere. [locne medatm mHpOpmammu, Kiaysa
3aBeplIaeTCs NnpeaukaToM HeycnenrHocTH (fail), 4To BbI3BIBAET OTKAT.

9. Orkar BCEr/a pacrnpocTpaHseTcs BBEPX 10 Onyokaiiero
HEJICTEPMUHUPOBAHHOTO BBI30BA U TBITACTCS MEPEAOKa3aTh BHI30B. B Harmeit
nporpaMMe IMOCJEIHUM HEJIETEPMUHUPOBAHHBIM BBI30BOM SIBJISETCS BBI3OB
phone_list. imeHHO 31€ch nporpaMmma BbIOUPAET CIEAYIOIIET0 YeI0oBeKa IS
oOpabotku. Eciu moneit B ciucke (B 0a3e JaHHBIX) OOJbIlIe HET, TO TEKyIIas
kiay3a 3aBepiiaetcsi HeycremrHo (fails); Visual Prolog Temepsr mbrtTaercs
J0Ka3aTh ATy IIeNIb MyTeM MPOCMOTpa Obi3a mpaBuil HIKE. [I0CKONBKY ecTh
elie OoJHa Kiays3a, ompeaensmomias get months birthdays, Visual Prolog
mbITaeTCI  JoKa3aTh  oOpamienne K get months birthdays  myrem
JI0Ka3aTenbCTBA MOALEIICH 3TOU APYyroi YaCTH Kiay3bl.

Lexnapuposanue Cocmagnvix /Jomenos
B aTOoM pasmene Mbl MOKakeM Kak OIPEACTSIOTCS COCTaBHBIC JTOMEHBI.

[Tocne kKoMUY MPOTPAMMBI, COIEPKAILIEH CIETYIOIINE OTHOLICHUS:

owns("John", book("From Here to Eternity", "James Jones")).

owns("John", horse("Blacky™")).
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MOKHO 3allpamnBaTb CUCTEMY C ITIOMOIIBIO CJ'ICI[YIOHICﬁ OCIn:

owns("John", X)

[lepemennas X MOXeT ObITh CBS3aHA C PA3IMYHBIMU TUIAMHU JAHHBIX -
KHHUTOW, JIOIIAAbI0 WM BO3MOYHO APYTUM THIIOM, KOTOPBIA OyIEeT OIpEIelIcH.
[TockonbKy mpearKaT owns TEIephb ONpeAeIEH, OObIIE €ro HEIb3s UCIOJIb30BATh

B CMBICJIC CTApOro OIIPCACIICHUA:

owns :(string, string).

Brtopoii aprymeHT Goiibllie HE OTHOCUTCS K JIOMEHY string. Bmecto 3Toro
HE00X0auMO c(OpMyIHpOBaTH HOBOE OIpENEICHHE IMpeauKara, TaKoe Kak,

HaIpuMep

owns :(hame, articles).

BrI MOkeTe Teneph onucaTh JOMEH articles B cekiuu domains kak 1moka3aHo
31€Ch:

domains
articles =
book(string Title, string Author);
horse(string Name).
/* Articles - 310 KHUrM nnun nowaaun */

Touka ¢ 3amaTo# 31€Ch YMTAIOTCA Kak or (1in). B HameM ciyyae BO3MOXKHBI
JIB€ aJIbTEPHATUBBI: JTUOO KHUTA MOXKET OBITh OIpE/esieHa CBOMM Ha3BaHUEM U
aBTOpoM, JIUOO Jiomaas omnpenensercs cBouMm umeHeM. Jlomenwl Title, Author u
Name - Bce ABISAIOTCS CTAaHAAPTHBIMU IOMEHAMHU String.

JloTIOTHUTENbHBIE ~ ANbTEPHATUBBI MOTYT OBITH JIETKO JI00AaBJICHBI B
nexnapanuio qomena. K mpumepy, articles mor Obl BKJIIOUYaTh JIOJAKY, JIOM, WU
OankoBckui cu€T. s Jogkm, MOXHO OBLIO OBI HCIIOJIL30BaTh (YyHKTOp 0Oe3
aprymeHToB. C JIpyroil CTOPOHBI, MOKET BO3HUKHYTh J>KEJIAaHHE MPECTABIAThH
OajaHCc cyeTa B KauyecTBe 0AHKOBCKOM 3ammcu. Torna o0ObaBieHus noMmena articles
pacmupsoTCs J10:

domains
articles =
book(string Title, string Author);
horse(string Name);
boat;
bankbook(real Balance).
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I[anee IIPpHUBCACHA II0JIHAA IIPOIrpaMMa, KOTOpasA IIOKA3bIBACT KaK COCTaBHOM

JOMCH articles MOKeT OBITH MCITOJIb30BaH B OIIPCACIICHUAX IIPCANKATa OWIILS.

class my
domains
articles =
book(string Title, string Author) ;
horse(string Name) ;
boat ;
bankbook(real Balance).
predicates
owns :(string Name, articles) nondeterm(i,o) determ(i,i).
end class

implement my
clauses
owns("John", book("A friend of the family", "Irwin Shaw")).
owns("John", horse("Blacky")).
owns("John", boat).
owns("John", bankbook(1000)).
end implement

goal
console::init(),
my::owns("John", Thing),
stdio::write("Thing: ", Thing, "\n"),
fail

stdio: :write("The end.").

3arpy3um Tenepb 3Ty nporpammy B IDE wm 3amyctum e€. Visual Prolog

TCICPb OTBCTHT.

Thing: book("A friend of the family","Irwin Shaw")
Thing: horse("Blacky")

Thing: boat()

Thing: bankbook(1000)

The end.

Umax: npasuna oowvaenenuii

JlaquMm Temepp oOIIee MpeACTaBICHHE CrHoco0a 3amucu  OObSIBICHUMN

COCTaBHBIX TOMCHOB!:

domain =
alternativel(D, D, ...);
alternative2(D, D, ...);

3nech alternativel wu alternative2 sBIsiIOTCST pPaBHOBO3MOKHBIMHU  (HO

paznuuyabiMK) GyHKTOpamu. O6o3navenue (D, D, ...) mpeacTaBiseT cucoK UMEH,
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KOTOpbIE OOBSBIEHBI B JIIOOOM MeECTE JIMOO OTHOCSTCS K CTaHAAPTHBIM THUIIAM
JIOMEHOB(TaKUM Kak string, integer, real u T.1.).
[Iprmeuanus:
® QITEPHATHUBBI PA3JICIAIOTCS TOUKOMU C 3aIISITOM;
® Kak1as aTbTepHATUBA COCTOUT U3 (PyKTOpa M, BO3SMOXKHO, CITUCKA JOMEHOB JIJIs
COOTBETCTBYIOIIUX apTyYMEHTOB;
e cciau QyHKTOp HE UMEET apryMEHTOB, €0 MOYKHO 3aIlTUChIBaTh Kak alternativeN
uiu alternativeN( ).
Mnoeoyposnesvie Cocmagnuvie /[omenbl
Visual Prolog mno3BoisiieT OpraHu3oBBIBAaTh MHOTOYPOBHEBBIE COCTABHBIE

noMmeHbl. Hanpumep, B

book("The Ugly Duckling", "Andersen").
BMECTO HCIIOJIb30BaHUA (baMI/IJII/II/I aBTOpa, MOXXHO OBLIIO OBI MCIIOJIL30BaTh HOBYIO

CTPYKTYpPY, JETATM3UPYIONIYIO aBTOpa TIIy0Xke, BKIoUas uMs U paMUIMio aBTopa.
JlaB Ha3BaHHE HOBOMY COCTaBHOMY JIOMEHY author, Temepb MOXKHO IOMEHSTH

OIIMCAaHUEC KHUTH Ha

book("The Ugly Duckling", author("Hans Christian", "Andersen")).
B crapom o0ObsiBiIeHHN JOMEHA

book(string Title, string Author).
BTOPOI1 apryMeHT QpyHKTOpa book, mpeacTaBistonuii aBTopa MOXKET MPEACTaBISATh

TOJIBKO OJJMHOYHOC MM, HO 9TOI0 TCIICPb HCAOCTATOYHO. HaI[O TCIICPDb 06135[BHTI),
4YTO aBTOp MNPCACTABISACTCA COCTABHBIM IOMCHOM, O6pa3OBaHHBIM U3 UMCHH U

dbammn. ITo AeaeTcs AeKaapanyei 1oMeHa:

author = author(string First_name, string Last_name).
YTO MMPUBOAUT K CICAYIOIIUM 06T>$IBJ'IGHI/I$IMZ
domains
articles = book(string Title, author Author); ...
/* First level */

author = author(string First_name, string Last_name).
/* Second level */

Hcnonp3ys cocTaBHBIC JOMEHBI TAKUM 00pa3oM Ha Pa3HBIX YPOBHSX, YaCTO

OBIBACT MOJIC3HO PUCOBATH JCPEBO:
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book

/N

/ \
title author
/ \
/ \

First name Last name

Opna mexapanus T0MeHa BCETa OMMCHIBAET TOIBKO OJIMH YPOBEHb JIEPEBa,
a He Bce jaepeBo. B wacTHocTH, nmomMeH book He MokeT ObITh OOBSBICH TaKOM
JIeKIapanuei:

/* Not allowed */
book = book(string Title, author(string First_name, string Last_name)).

Oobwvsesnenus Cocmasuvix Cmewiannvix /[omenos

JlaBaiiTe 00CYyIUM TpHU Pa3TUYHBIX OOBSBICHUS JTOMEHOB, KOTOPHIE MOKHO
BKJIIOYATh B MPOTPAMMbL. DTH JIEKJIapalMK MO3BOJISIOT UCIOJIb30BaTh MPEANUKATHI,
KOTOpbIE
® [IPUHUMAIOT aPryMEHTHI 00JIee YeM OJHOTO THIIA;
® [IPUHUMAIOT IEPEMEHHOE YHUCIIO APTYMEHTOB OJHOTO THIIA;
® MPUHUMAIOT NEPEMEHHOE YHCIIO APTyMEHTOB, KaXKAbIM M3 KOTOPBIX MOMKET

UMETh 00Jiee OTHOTO THIIA.

Apeymenmvl MHOJICECBEHHBIX MUNOB

Jist toro, utoObl mpeaukar B Visual Prolog momyckanm ucnoib3oBaHHe
apryMEHTOB Pa3jM4YHOrO THUMA, HEOOXOJWMO HCIOJb30BaTh (PYHKTOpHBIE
oOwsBrienus. Cnenyromuii mpumep, kiaysa your age clause Oyner BOCIpUHUMATD
apryMeHThI TUIIa age, KOTOpble MOTYT UMETh TUI string, real wiu integer.

domains
age = i(integer); r(real); s(string).

class predicates
your_age :(age).

clauses
your_age(i(Age)) :- stdio::write(Age).
your_age(r(Age)) :- stdio::write(Age).
your_age(s(Age)) :- stdio::write(Age).

ITpu sTom Visual Prolog He nonyckaer nexyiapaiuu Buja:

/* He ponycTtumo. */
domains
age = integer; real; string.

87



Cnucku

HpCI[HOJIO)KI/IM, MBI 06pa6aTBIBa€M JAaHHBIC O IIPCAMCETAX, KOTOPBIC MOXKCT

npenogaBaTb YHHUTCIIb. KOI[ MOJKET BBITJIIACTD TaK.

class predicates
teacher :(string First_name, string Last_name, string Class) determ.

clauses
teacher("Ed", "Willis", "english1").
teacher("Ed", "Willis", "math1").
teacher("Ed", "Willis", "history1").
teacher("Mary", "Maker", "history2").
teacher("Mary", "Maker", "math2").
teacher("Chris", "Grahm", "geometry").

31ech HE0OXOIUMO MOBTOPATH UM MPENoAaBaTeNs sl KaKI0ro MpeaMeTa,
KOTOpbI OH (OHA) MOXET mpenojaaBarh. s kaxaoro mnpeamera HEOOXOIUMO
n00aByATh Takod (akT B 0a3y JaHHbIX. XOTd B JAaHHOM CHUTyallUM 3TO HE
BBI3BIBAET TPYIHOCTH, MOKHO HAWTH WIKOJIY, B KOTOPOM COTHM HPEAMETOB, U
TOT/Ia MOJJEPKKA TAKOM CTPYKTYp HAHHBIX CTAHOBUTCS yTOMUTENbHOH. Torma
ObUT0 OBl yIOOHO CO37aTh TAKOW apryMeHT JJjIsl MpeAuKara, KOTOPBIA MOT Obl
BOCIIPUHUMATh OJIMH WJIM HECKOJIBKO 3HAYEHUH.

B TIlponore »to paemaer cmmcok. B crenyromem koae aprymeHT class
OOBSBIIEH HMMEIOIIMM THII cHUCcOK. [lokaxkem, Kak CHHCOK NpPEICTaBIIAECTCS B

IIponore.

domains
classes = string*. /* o6bsaBnaeT CNUCKOBbLIN AOMEH*/

class predicates

teacher :(string First_name, string Last_name, classes Classes) determ.
clauses

teacher("Ed", "Willis", ["english1", "math1", "history1"]).

teacher("Mary", "Maker", ["history2", "math2"]).

teacher("Chris", "Grahm", ["geometry"]).

B »toM npumepe kon Oosiee JIaKOHWYEH W MPOILE YUTAETCS, YeM KO
npeapiayiero npuMmepa. Obparure BHUMaHUE Ha OObSIBICHUE JOMEHA. 3BE3/104Ka
(*) o3HauaeT, JOMEH classes SIBISETCS CHUCKOM CTpPOK. Tak e JIETKO MOKHO

OOBSIBUTH CITMCOK OCJIbIX:

domains
integer_list = integer*.
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OObsBUB AOMCH, TCIIEPb IIPOCTO €ro HCIOJb30BaATb, IIOMCCTHB €TI0 B
Ka4CCTBC apryMmCHTa B ACKIIapallu IIPpCAUKaTa B CCKIOUU IIPCAUKATOB. HOCMOTpI/IM

IPUMEP UCIOJIb30BAHUA CITMCKA IICTIBIX .

domains
integer_list = integer*.

class predicates
test_scores :
(string First_name,
string Last_name,
integer_list Test_Scores)
determ.
clauses
test_scores('Lisa", "Lavender", [86, 91, 75]).
test_scores("Libby", "Dazzner", [79, 75]).
test_scores("leff", "Zheutlin", [1).

Ooparure BauManue, B ciaydae Jeff Zheutlin ciucok He comepxut HUKaKUX
3JIEMEHTOB.
Eme oauH mpuMep TOKa3bIBaeT KaK MOXHO HCIOJIB30BaTh CITMCKH IS

MpCaACTaBJICHUA CEMEHMHOI0 ACPCBaA.

domains
tree_list = tree*.
tree = tree(string Text, tree_list TreelList).

class predicates
family :(tree) determ.
clauses
family(tree("Grandmother",
[tree("John",
[tree("Eric", []D),
tree("Mark", [1),
tree("Leonard", [1) 1),
tree("Ellen”, [1)
1
).
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JlaGoparopHasi pabora Ne6

«Knaccudunupymomme cucreMbby

Lenps pa®oThl: co3nanue KinaccuuIpyromei cucteMsl Ha si3bike [Ipodor.

B o0mem Buae 3amaduy kiaccupuKaud MOXHO CPOPMYyITUPOBATH
CJIETYIOITUM 00pa3oM:

1) uMeercs KOHEYHOE MHOMXECTBO OOBEKTOB, KOTOPHIE MOXHO OIKCATh
oTpeeIeHHBIM HaOOPOM PU3HAKOB,

2) KaxIpli OOBEKT NPHUHAJICKUT OJHOMY KiIaccy U3 HEKOTOPOIo
(UKCHPOBAHHOTO MHOXECTBA,

3) B 3agaye kiaaccuuKauu 1Mo 3aJaHHOMY Ha0Opy MPU3HAKOB HEOOXOIUMO
OIIPENETUTh, K KAKOMY KJIaCCy MPUHAJIEKUT OOBEKT.

[Ipn co3manum KiacCUUIMPYIOUMIETO MPHIOKEeHUS Ha s3bike [Iporor
HEOOXOJMMO CO3/aTh KIACCHU(PHUIMPYIONIYI0 SKCIEPTHYIO CHCTeMy. BrimonHeHnue
pabOThl COCTOUT U3 CIAEAYIOLIUX TAIOB:

e BbIOOp mpenMeTHOM obnacTH. YeTkoe (MMCbMEHHOE) (POPMYIMPOBAHUE LIETU
CO3/IaHUsI CUCTEMBI;

e (opmasibHOE omucaHue MpeaMeTHOM oOnacTu. B kadyecTBe gopmanuzma st
OTMCaHUs JOJKHBI OBITh BRIOPAHBI MPOTYKIIMOHHEIE TIPABUJIA,;

e [Ipe/CcTaBICHUE TpeaMeTHON obnactu Ha s3bike [TPOJIOT,

e (opmynupoBka 3ampocoB u odopmiieHue uHTEpPeiica.

[IpumepHBIii KpyT PEIMETHBIX 00J1aCTeH:
® JICKapCTBEHHBIE pacTeHUs (TpUOHI, STOIbI);
® [IOKYyIKa KOMITbIOTEpa (aBTOMOOMIISI, KBAPTHUPBHI);
® KyJIWHApWUSI,;
® TIOPOJbI JOMAIIHUX (AMKHUX) )KUBOTHBIX;
® [IOYMHKA TeJeBU30pa (aBTOMOOWJISI, KOMIIBIOTEPA);

e JicueHHE cOOaKu (KOIIKU, YEIOBEKA).
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TPEBOBAHUE K BA3E 3HAHUM: komuuecTBo MpaBUJI JIOJDKHO OBITh HE
meHee 30.

Hanpumep. PaccMoTprM ceMb )KMBOTHBIX pacpOCTpaHEHHBIX nopox. Huxke
MIPUBEACHBI MPOAYKIIMOHHBIC MMpaBUJIA, 3aJalOIIUE ONUCAHUE >KUBOTHBIX. 3ECh
OMOJOTUYECKHI KJIAaCcC — 3TO NTUIILI UM MICKOIIUTAIOIIHUE.

[IpaBwiio 1.

ECJIN xuBOTHOE MMEET BOJIOCHI,

TO 3T0 ’KUBOTHOE MJICKOITMTAIOIICE.
[IpaBuiio 2.

ECJIM xuBOTHOE JAET MOJIOKO,

TO 3TO )XUBOTHOE MJICKOIIUTAIOIICE.
[IpaBuio 3.

ECJIN xxuBOTHOE UMEET NEPHS,

TO 3TO )XUBOTHOE NTHIIA.

[IpaBuiio 4.
ECJIN )xuBOTHOE yMEET JNETaTh
N necer giina,
TO 3TO )XUBOTHOE MTHIIA.
[IpaBuiio 5.
ECJIN XUBOTHOE — MJICKOIIMTAIOIIIEE
U ect msco,
TO 3TO XUIIHUK.
[IpaBuiio 6.
ECJIN XuBOTHOE — MJICKOITUTAIOIIEE
U umeet ocTpele 3yObl,
N umeer xorty,
N nmeet nocakeHHbIE BIIEPEIN IJ1a3a,
TO 3TO XUIIHUK.
ITpaBuio 7.

ECJIN xuBOTHOE — MIIEKOIIUTAIOIIIEE
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M nmeet xombiTa,
TO 3TO KONBITHOE.
[IpaBuiio 8.
ECJIN >xnBOTHOE — MJICKOIIMTAIOIIIEE
N xyer KBauky,
TO 3T0 KOIBITHOE.
ITpaBuno 9.
ECJIN »XuUBOTHOE — XUIIHUK
N nmeet ppIkeBaTO-KOPUUHEBYIO OKPACKY,
W uMeeT TeMHbIC TIATHA,
TO st0 neomnap.
[IpaBuio 10.
ECJIN xnBOoTHOE — XUIITHUK
N umeeT ppkeBaTO-KOPUUHEBYIO OKPACKY,
N umeet yepHbIE MOJIOCH,
TO 310 THTD.
[TpaBuiio 11.
ECJIN XuBOTHOE — KOIIBITHOE
W umeeT nMHHEBIC HOTH,
N nmeeT mimmHHYIO 1IEH0,
N umeeT ppkeBaTO-KOPUUHEBYIO OKPACKY,
M numeeT TeMHBIE MISITHA,
TO sTo xupad.
[IpaBuiio 12.
ECJIN xuBOTHOE — KOIBITHOE
W umeeT OeIbIii 1IBET,
N umeer yepHbIE MOJIOCH,
TO sTo 3¢06pa.
[IpaBuiio 13.

ECJIN xuBoTHOE — IITHIIA
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U ne ymeer nerathb

N nmeeT niIMHHBIE HOTH,

N nmeer mMHHYIO LICHO,

N umeet Geno-yepHyI0 OKpacky,

TO sT0 cTpayc.

[IpaBuno 14.

ECJIN xuBOTHOE — IITHIIA

U ve ymeer nerars,

N ymeer maBats,

N umeet 6eno-4epHyIO OKpacky,

TO 3TO NUHTBUH.

[IpaBuiio 15.

ECJIM xnBOoTHOE — IITHIIA

U ymeet ouenb xoporo serats, TO 310 ansbarpoc.

PaGoTta cuctemMbl pacrno3HaBaHUsI CBOJUTCA K TE€HEpAllMM THUIIOTE3bl O
MPUHAJIC)KHOCTA KUBOTHOTO K TOMY WJIM HWHOMY KIACCy M K TOMBITKE
MOATBEPAUTH ATy TUMNOTE3y. B HameMm ciaydae reHepupyercs IepBas TMIOTe3a:
«pacro3HaBa€MOE >KMBOTHOE — 3TO MJjeKonutawmouiee». g moaTBepKaeHus
JJAHHOW THUIIOTE3bl HEOOXOAMMO, YTOOBI MOJIb30BATEIb YTBEPAUTEIBHO OTBETUII
XOTsI Obl Ha OJMH U3 BOIPOCOB: «UMEET JIM >KUBOTHOE BOJIOCHI» WM «IaeT JIn
JKUBOTHOE MOJIOKO». ECIM MOJO0XKUTEIbHBI OTBET IMOJYYEH YK€ Ha MEPBbIN
BOIIPOC, TO CUCTEMA F'€HEPUPYET CIEAYIOUIY0 TMIIOTE3Y «3TO MIECKONMUTAIOILIEE —
XUIIHUK». ECiA K€ MOJIOKUTENBHBIA OTBET HE MOJYYEH Ha IEPBBIM BOIPOC, TO
CHCTEMA 3aJIa€T BTOPOM BONPOC. ECIM Ha HEro MoJydeH MOJOKUTEIbHBIN OTBET,
TEHEPUPYETCSl TUNOTE3a «MIIEKONMUTAIOMIEE — XUIIHUK», €CJIU IOJYyYEH
OTPULATENIbHBIN OTBET, TEHEPUPYETCSI THUIIOTE3a: «PACIIO3HABAEMOE YKUBOTHOE —
ntuiay. [Iporecc nopoxaeHUs TUIOTE3 U UX MPOBEPKU JJIUTCS 10 TE€X IMOP, MOKa
€CTh MOJXOIAIINE JIJIs1 3TOTO MpaBwmia. OnucaHue TaKUX MPaBUI IPUBEICHO HUXKE:

nmn

rule(1,"xuBotHOE","MiTeKOTIUTatOIIICE",[1]).

nmn

rule(2,">xxuBotHoe","MnekonuTatomiee",[2]).
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nmn

rule(3,"xuBotHoe","iTHIIA",[3]).
rule(4,"xuBotHoe","iTuma",[4, 5]).
rule(5,"muekonuTarormiee","xunHuk",[6]).
rule(6,"MnexkonuTtaromee","xumuauk",[ 7, 8, 9]).

nn

rule(7,"mnexkonutaromiee","konsiTHOE",[10]).

rule(8,"muekonuTaromiee", "konsiTHOE ",[11]).

rule(9,"xunauk","neomapa”,[12, 13]).

rule(10,"xumuuk","Turp",[12, 14]).

rule(11,"koneiTHOR",")KHpad",[15, 16, 12, 13]).

rule(12,"komnbiTHOE","3€0pa",[17, 14]).

rule(13,"nruma","crpayc”,[18, 15, 16, 19]).

rule(14,"ntuna","muarsun",[ 18, 20, 19]).

rule(15,"nTuna","ans6arpoc”,[21]).

[lepBbIil aprymMeHT B Npeaukare rule — 3To HoMep MpaBuiia, BTOPOH — PO/,
TPETUl — BUJI, YETBEPTHI — CIHCOK BOIPOCOB, MOJTBEPH A0 OTHOIICHUE
POJI-BHU]I.

st Toro 4TtoOBl MPUMEHUTHh TY WM HWHYIO TMPOAYKIIHIO, HEOOXOIUMO
coOpaTh (akThl, 3a7aB TOJH30BATEIII0 BOMPOCHL. OHAKO, MPEXAC YeM 3a/1aBaTh
BOIIPOC, HEOOXOAMMO OBITh YBEPEHHBIM B TOM, UYTO ATOT BOIIPOC yKe HE OBLT 3a7aH
paHee MpU MOATBEPKACHUH IPYTUX MPOMEKYTOUHBIX THnore3. Mudopmarus o
3aJIaHHOM BOITPOCE ¥ TIOJTyYCHHOM Ha HETO OTBETE XpaHUTCS B OTHOIIEHUH fact(X,
Y) nuHamudeckoil 6a3wl MaHHBIX, e X — HOMEp Bompoca, Y — OTBET Ha ATOT
Borpoc ("ma", "wetr"). Ecnmu Bompoc ObLT y)K€ 3aJaH M HAa HEro IMOJIy4eH
TIOJIOKHUTEIIBHBIA OTBET, TO BBIBOJ YCIEITHO MPOJOJDKACTCS, €CIIH KE IOIY4YeH
OTpUIIATEIBHBIA OTBET, TO CHCTEMa cooOmaer o Heycrnexe. MHOKECTBO
3aJ1aBacMbIX BOTIPOCOB TIPUBECHO HIKE.

ask(X):- fact(X, "ma"),!.

ask(X):- fact(X, "umer"),! fail.

ask(1):- write("ono umeer Bosoce?"), I, complete(1).

ask(2):- write("ono maet monoko?"), |, complete(2).
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ask(3):- write("ono umeet nepr?"), !, complete(3).

ask(4):- write("ono ymeer aerarp?"), |, complete(4).

ask(5):- write("ono necer sita?"), !, complete(5).

ask(6):- write("ono ect msco?"), !, complete(6).

ask(7):- write("oHo numeeT ocTpbie 3yOnI?"), |, complete(7).

ask(8):- write("ono nmeet xortu?"), !, complete(8).

ask(9):- write("oHo nMeeT HocaXxeHHbIE Briepeau riaa3a?"), !,
complete(9).

ask(10):- write("ono umeet kombiTa?"), !, complete(10).

ask(11):- write("ono xyer xBauky?"), |, complete(11).

ask(12):- write("oHO MMEET PHIKEBATO-KOPHUUHEBYIO OKpacKy?"),

I, complete(12).

ask(13):- write("ono umeet Temusble mATHA?"), !, complete(13).

ask(14):- write("oHo umeeT yepHbIe monocki?"), |, complete(14).
ask(15):- write("ono umeet mmHHbIe HOTH?"), !, complete(15).

ask(16):- write("oHo uMmeeT JuMHHYIO 1er0?"), |, complete(16).

ask(17):- write("ono umeer 6einbiit mBer?"), !, complete(17).

ask(18):- write("ono He ymeer aetarp?"), |, complete(18).

ask(19):- write("oHo umeeT 6eno-uepHyro okpacky?"), !, complete(19).
ask(20):- write("ono ymeet miaBaTh?"), !, complete(20).
ask(21):- write("oHO yMeeT oYeHb XOpOoIIIo JietaTh?"), !,
complete(21).

ITponienypa recognition(X) 3aHUMaET IEHTPAILHOE MECTO B MPOrPaMMHOMN
peanm3anM  TPOAYKIIMOHHOW cHcTeMbl. IIporemypa coCcTOMT M3 Tpex
npemtoxkennii. B mepBom mpeoxenuu reraepupyercst runotesa (rule(N, X, Y,
7)) u umetcs ee noareepxkaeHue (discover(Z)); ecau runoTe3a MoaTBEpKIaeTcs,
TO BBIJIACTCS COOTBETCTBYIOIIEE COOOIICHHE, €CIU BBIIBHHYTas THIIOTE3a HE
MOJTBEPXKIACTCSA, TO TEHEpHpyeTcs cleAyromas. Bropoe mnpemioxkeHne
IPOILEAYPHI OMUCHIBACT CUTYAIMIO, KOT/a MOJIb30BaTeIh Ha BCE BOIPOCHI OTBETHII

OTPULHATCIIbBHO W CHCTCMC HC Y/JaJIO0Chb BBIABHHYTbH HH OI[HOI>'I runote3sl. U
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HAKOHEII, TPEThE MPEUIOKECHHE 3a/1aeT YCIEIIHOe OKOHYaHHEe paboThI, Koraa Oblia
MOJITBEPIKICHA XOTsI ObI OIHA THIIOTE3A.
recognition(X):- rule(N, X, Y, Z), discover(2), !,
write(" ", X, "- ", Y, " mo mpaBuiy ", N), nl,
recognition().
recognition(">kuBoTHOE"):- Write("'9TO KUBOTHOE MHE HEH3BECTHO"),!.

recognition( ).

discover([]).
discover([X|Y]):- ask(X), discover(Y).

complete(X):- nl, read(Y), assert(fact(X, Y)), Y="na".

PaccmoTpum nipumep paboThl CUCTEMBI.
?- retractall( ), recognition("x«uBoTHOE").
"OHO nMeeT BOJIOCHI?"
na
YKUBOTHOE — MJIEKOIIUTAONIEE 10 TpaBuity 1
"oHO ecT msico?"
HET
"OHO UMeeT ocTphie 3yOnI?"
na
"oHO umeeT Kortu?"
na
"OHO MMeeT MoCcaKeHHbIE BIepeay riaza?"
na
MJIEKOITUTAIOIIEE — XUITHUK 10 MPaBHITY 6
"OHO UMEET PHIKEBATO-KOPUUHEBYIO OKpacKy?"
na

"OHO UMeeT TeEMHBIE IaTHA?"
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HET

"OHO MMEET YepHbIE MOJOCHI?"

na

XUIIHUK — TUTP 0 TipaBmity 10
[IpuMmep noka3bpIBaeT NOJIHOE PACIIO3HABAHUE KUBOTHOTO.
BaxxHblil BOIIPOC NMOCTPOEHUS MPOAYKIIMOHHOM CHCTEMBI — 3TO pa3padoTKa
CTPYKTYpPbl NMPOAYKIIMOHHOTO MpaBuiia. HekoTopble pekoMeHIaluu MPUBEICHBI
HUXKE:
® KOHCTPYHMpYHTE MpaBuja, ONUPASICh HA CTPYKTYpPY, MPUCYIIYIO MPEIMETHON
o0acTH;

® UCHOJB3YUTE MHUHUMAJIBHO JIOCTATOYHOE KOJMYECTBO  YCIOBHWA  IIpU
OIPEAEICHUH MPOAYKIIMOHHOTO MTPaBUJIa;

e y30eraiiTe NPOTUBOPEYAIIUX NPOAYKIMOHHBIX MPABUIL

Kaxxnoe npoaykiimoHHOE MpaBUIIO MOKET ObITh HE3aBHUCHMBIM OT JPYTHX.
MonynbHOCTh MpPaBWJI MO3BOJSET JIETKO MOAU(PUUIMPOBATh MNPOAYKIMOHHYIO
cucreMy. Moaudukanus 3aKiio4aercs B J00aBIECHUM, WU3MEHEHHH, YAAJICHUU
IpaBuJ U HE 3aTPArMBaeT CYIIECTBYIOMIMX Ipoueayp. Yuciao mpaBui B cUCTEME
OTrpaHUYEHO pa3MepaMH MamsTH KommbioTepa. [IpoayKiunoHHbIe MpaBUiia MOKHO
MOMECTUTh U B TUHAMUYECKYIO 0a3y JIaHHBIX, TOT/Ia BO3MOXHO XPaHEHHE MPaBUJII
Y BO BHEIIHEH MaMsATH KOMIIbIOTEpPA.

Ha camocrtosiTenbHy10 paboTy BBIHOCSITCSI BOIIPOCHI CO3AAHUS TPapUuecKOro

uHTepdeiica Ha s3pike Visual Prolog.
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IpakTnueckasi padora Ne6

((BO]'IpOCbI CO31aHMA IKCIIEPTHBIX CHCTEM»

Ilenp paboOTHI: 3aKpenuTh 3HAHUWSA W HABBIKU IPU MOJEIMPOBAHUM U
CO3JIaHUH SKCIIEPTHBIX CUCTEM.

[Ipu peanmu3zanuyd JAaHHOM MPaKTUYECKOW pPaOOTHI  JOKHBI  OBITH
PaCcCMOTPEHBI CIEYIOLIUE PA3ACIIBI JUCIUILIAHEIL.

1. ®opmanuzanus npeaMeTHOH obmactu. Beibop Moaenu 3HaHMNA AMs
3aIaHHOM MPEeJIMETHOM 00JIaCTH.

2. OnpeneneHue cocraBa pa3pabOTUYUKOB JUIsl pa3paOOTKHU SKCIEPTHOU
CUCTEMBI JIJIsl 3aIaHHOM MpeIMETHOM 00J1acTH.

3. MonenupoBaHue 3KCHEPTHOM CcUCTEMBl. BpiOop mporpaMMHOro
MIPOAYKTA.

VacHUTE, K KaKOMYy KJIacCy OTHOCSITCA JKCIIEPTHBIE CUCTEMBI. BpisicHuUTE,
KaKie HOBOBBEJEHHUS JIENAIOT SKCIEPTHYIO cUcTeMy 3((PEeKTUBHOW, LIEHHON u
UMEIOT HauOOJIbIlIee TOTEHIUATBHOE 3HAUCHHUE.

N3yunte OCOOEHHOCTH apXUTEKTYphl SKCIEepTHOM cuctembl. OOpatute
BHUMAaHHE Ha KOMIIOHEHTBI, IPUCYIIHE TOJIBKO SKCIIEPTHBIM CUCTEMAM.

[Ipouecc mocTpoeHus SKCIEPTHBIX CUCTEM HA3bIBAIOT WHXEHEPUEH 3HAHUMU.
Paz0Oepurech ¢ TeM, KTO y4acTBYeT B IMPOECKTUPOBAHUHM SKCIEPTHBIX CHUCTEM,
BBISICHUTE UX (YHKIUHU U CIIOCOOBI B3aUMOJECHCTBUS.

BbIIBUTE TUNWYHBIE 3a/1a4yd, BBIIOJHIAEMBIE O3KCIEPTHBIMU CHCTEMAaMH.
OOpaTuTe BHUMaHHE Ha XapaKTE€pHbIE OCOOCHHOCTH, IMPUCYIIHE 3TUM 3ajayam:
OOJBIIOE MPOCTPAHCTBO PELIEHUM, YCIOBHOE pacCyXKJIEHUE, NPUMEHEHHE
3alIyMJICHHBIX TaHHBIX.

N3yuuTe TEXHONOTUIO MIPOESKTUPOBAHUS U Pa3pabOTKU IKCIEPTHBIX CUCTEM.
BrlsicHuTe, Kakue 3a1aun peniaroTcs Ha KaXJa0M U3 3TanoB pa3zpaboTku. CpaBHUTE
TEXHOJIOTHIO  IMPOEKTUPOBAHUS  OKCHEPTHBIX  CUCTEM C  TEXHOJOTHEU

MIPOEKTUPOBAHMS TPAAUIIMOHHBIX ITPOTPAMMHBIX CHCTEM.
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BoiicHuTe, UYTO MPEACTABISAIOT COOOM WHCTPYMEHTAJIbHBIE CPEACTBA,
oOJeryaroiye co3/1anue dKCepTHBIX cucteM. [IpoBeauTe cpaBHUTEIBHBINA aHAIIN3
CPEACTB, UCIIOIB3YEMBIX JJIsI HOCTPOEHUSI SKCIIEPTHBIX CUCTEM.

BoisicHuTe, 4emM BbI3BaHAa BaXKHOCTh OOBSCHUTEIHLHOTO KOMIIOHEHTA B
IKCIIEPTHBIX cUcTeMax. PaccmoTpuTe Kitaccu(UKaIuio TUIIOB OO bSICHEHHUS.

PaccmoTpuTe  METOJOJIOTMYECKHME U TEXHOJOTMYECKHE  MpOoOJIeMbl
npuoOpeTeHus 3Hanuii. 3yuure ¢aszbl 1 Moenu NPUOOPETEHUS 3HAHUM.

PaccmoTtpute MeTop! nHMDOPMATH3AMK IPEATNPUATHI U UX MOIpa3aeieHui
Ha ocHoBe Web- u CALS-TexHoorui.

CALS (Continuous Acquisition and Life Cycle Support) — uHenpepbiBHas
nH(popMaImoHHas MoJACpKKa YKU3HEHHOTO UK MPOIYKITUH.
N3navansHo Obuta nmpuMeHneHa B 1980 — x rogax B o6oponHoMm komiuiekce CIIIA
KaKk KoMIbloTepHas mojaepkka noctaBok (Computer Aided Logistic Support). B
JanbHEHIIEeM pacnpocTpaHWIach Ha Jpyrue c@epbl SKOHOMUKM M Ha BECh
YKU3HEHHBIN ITUKII TPOJIyKTa (OT MapKETUHTA J0 YTHIIA3AIUH).

Pazpabotka konmeniuuu CALS oO0ycioBieHa pa3BUTHEM TaKUX HOBBIX
HalpaBJICHUI HAyKM W TEXHUKH, KaK aBTOMATHU3UPOBAHHOE MPOEKTHUPOBAHUE,
yIpaBie€HUE MPOU3BOJICTBOM, HCIOJIL30BAaHUE KOMIIBIOTEPOB [JII XPAHCHUS U
o0paboTku uH(OpManKK, HOBBIE CpelacTBa CBs3u U Jpyroe. Kaxmoe u3z »Tux
HaIlpaBJICHUI B OTIEIbHOCTH BHECJIO PEBOJIOLIMOHHBIE U3MEHEHUSI BO BCE BHJIbI
YEJIOBEYECKOM  JICSITENbHOCTH, OJIHAKO WX  3HAYMUTENIbHBIE  BO3MO>KHOCTHU
UCIIOJIb30BAIMCh HEMOoCTaTouHO. [IpuumHON cTamo TO, 4YTO Ppa3pabOTUUKH
COBPEMEHHBIX CPEJICTB aBTOMATH3allMU (POPMUPOBAIA CBOU COOCTBEHHBIE MOJICTH,
KOTOpPbIE HEPEIKO OKA3hIBAIMCh HECOBMECTUMBIMH y TIAPTHEPOB MO MPOU3BOJICTBY
U JKCIUTyaTanuu TeXHuKku. OTyacTu 3Ta mpobiiemMa peraiach yBs3KON pa3InuHbIX
cucteM aBTomatuzupoBaHHoro mnpoektupoBaHusi (CAIIP) B umHTerpupoBaHHBIC
CUCTEeMbl MyTeM (U3NYECKOro OO0beAMHEHUs 0a3 JaHHBIX, OJHAKO JIOTHYECKas
yBSI3Ka TIPH 3TOM OTCYTCTBOBAJIa, YTO MPUBOJUIO K (hparMeHTaIi WHPOpMaInu,
MHOTOKpPAaTHOMY  JYyOJIMPOBAaHWUIO  JAaHHBIX, HEBO3MOXXHOCTH  HWHTETpaluu

pPa3sIMYHbIX  HUHTCTPUPOBAHHLIX  ABTOMATU3HPOBAHHBIX CHCTCM  YIIPABJICHUA
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(UACY). Pemenne npoOiembl ciaeoBajo HMCKaTh Ha MyTH WHOOPMAIIMOHHBIX
MPEACTABICHUM U TPOIIECCOB, OPraHU3AlMK AKTUBHOTO OOMEHa COIJIaCOBaHHOMN
uHbOpMaIlMel Takoro pojaa MexaAy HapTHepamMu. Tak MOsSBUJIACh KOHIICTILHS

CALS. B otmauurie OT  aBTOMAaTU3UPOBAHHOM  CHUCTEMBI  YIPABJICHHS

npou3BoaAcTBOM ACVYII u or UACY CALS-TeXHONIOTHH OXBaTHIBAIOT BCE CTAIUN

XKU3HEHHOro nukia npoaykuuu. Ilpeamer CALS — TeXHONOrMM COBMECTHOI'O

UCIIOJIb30BaHUsI U 0OMeHa uH(popMaIeil B MpoIreccax, BHINOIHIEMBIX B T€UCHUE

YKU3HEHHOI0 LIMKIa npoaykra. bazoseimu npunnunamu CALS saBisroTcs:

1. be3bymaxHblii oOMeH nHdOopMaIuei.

2. AHanu3 U peMHXMHUPUHT OU3HEC-TIPOLIECCOB.

3. ITlapanmenbHbI HHKUHAPUHT.

4. CucreMHass  OpraHu3alysi  IMOCTHPOM3BOACTBEHHBIX  IPOLIECCOB

YKU3HEHHOTO LIUKJIA U3AEIIHS.

HopmatuBhyto 0a3y mnpumenenuss CALS TexHonOruii coOCTaBisIOT
paznuuHbie MexIyHapojHbsie ctanaapthl (Hampumep HMCO 10303 — Cucrema
aBTOMAaTHU3allMM MPOU3BOJICTBA U UX MHTErpanus). [IpenmyiecTsa HCnoab30BaHUS
CALS TexHonorui:

1. PacmmpsaroTcs o0nacTv AeATEIbHOCTH MPEANPUITHI 32 CUET KOOIEpaluu C
JIPYTUMU NPEANPUITUIMH, oOecrieunBaeMon CTaHAapTU3AIUN
npenocTaBiieHuss UHGOPMAIIMM Ha Pa3HbIX CTAAUSX W JTamax >KU3HEHHOTO
IUKJIA.

2. Tlosimaercs 3pPeKTUBHOCT OM3HEC-TIPOIIECCOB.

3. TloBsImaercss KOHKYPEHTOCIIOCOOHOCTH MPOAYKITUH.

4. CokpamaroTrcss 3aTpatbl M TPYJOEMKOCTh MPOLECCOB  TEXHUYECKOU
MOJATOTOBKHY U OCBOEHHSI IPOM3BOJCTBA HOBBIX MU3/IETIUM.

5. Cokpamarorcs KajleHJapHble CPOKHA BBIBOJA HOBBIX BUJOB MPOIYKIMU Ha
PBIHOK.

6. Coxkpamaercst 1oist Opaka U 3aTpaT, CBSI3aHHBIX C BHECEHHUEM HM3MEHEHUU B

KOHCTPYKIIHIO.

100



7. Coxpamarorcs 3aTpaThl Ha JKCILIyaTaluio, OOCIYKHBAHME M PEMOHTHI

U3JICIUN.

3anaHue.

PaccMoTtpeTs u (opMann3oBaTh BCE BOMPOCH! MO MOCTPOEHUIO IKCIIEPTHON
CHUCTEMbI /JIsi 3aJaHHOW, COTJIACHO HHAMBHUIYaJbHOTO 3aJaHMs, MPEAMETHOU
obnactu. IlpoBectn 0630p CALS cranmapToB MpH NPOSKTUPOBAHUU 3aJaHHOU

CHCTCMBEI.
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