YHacts 1
Jlormdeckuit moaxoa K
ABTOMATUYE€CKOMY PelIeHUuIo 3aJia4

Dopmann3armsd TOHATH 33Ja491 IPU Pa3PabOTKe CHCTEM aBTOMATHIECKOTO Pe-
MIeHUS 33789 9aCTO IPUBOIAT K HEOOXOTUMOCTH HCIIONB30BAHUS JOTHIECKOTO
S3BIKA J1J1s IpeACcTaBIeHns 00pabaTbiBaeMoii HH(MOPMAIIIH, & TAKZKE CBI3aHHOM
C 3TUM S3BIKOM (DOPMAJIBHOM TEIyKTUBHON CHCTEMbI, OMPEIeSIONIeH IOy CTH-
MBI€ TTPOTIECCHI JIOTHIECKOTO BBIBOIA. BO3HUKAIOIINE 31€Ch MATEMATHIECKIE MO-
JeJIM Mbl IIPOUJIJIIOCTPUPYEM Ha ABYX TUNHUYHBIX IIPUMEPAX - A3bIKE U UCUYUCIIE-
HUW JIOTUKN BBICKA3BIBAHNM, & TAKZKe I3bIKE W UCUUCIEHUN JOTUKH TIPEINKATOB.

Yacts 11
1. YI3BIK JJOrmKm BBICKA3BIBAHUIN

IIpu 3anannu GOPMAIBLHOIO JOIHYECKOro sI3bIKA OOBIMHO CJIEIYIOT CJIe1yIoIei
cxeMme:

a) YkasbiBaercd KOHeUHbIH n60 GeCKOHEeYHbI HAOOD CUMBOJIOB, 06pa3yio-
mux agnPaBUT sI3BIKA; [IPU OMUCAHUY AJI(DABUTA MOI'YT BBOJIUTHCS TE€ WJIA UHBIE
XapaKTEPUCTUKN ero CHMBOJIOB, B YaCTHOCTU OMpPEIeNdaThCs pa3OueHus ux Ha
TOJIKJIACCHL.

6) BBoauTcsi MHIYKTUBHOE ONUCAHUE MHOYKECTBA, IPABUIBHBIX BHIPAKEHU
S3BIKA - KOHEYHBIX MOCTIEI0BATEIHLHOCTEN CUMBOJIOB aadaBuTa.

B) HAYKTUBHBIM 00PA30M ONPEIENSIeTC s MHTEPIIPETAIAS sI3bIKa (TG0 MHO-
JKECTB JIONYCTUMBIX MHTEPIPETAIHI), COMOCTABIISIIONIA KAXKIOMY BBIPAYKEHUIO
sA3bIKa 0003HAYAEMYI0 UM (DYHKIHIO, JTUOO OOBEKT U3 HEKOTOPOi "obaacTu wH-
Tepuperanun'.

ITyukrer a) u 6) 3372107 CHHTAKCHC JIOTHYECKOTO f3bIKa, MYHKT B) - €ro
CEMAHTUKY

B cay4ae g3bika TOTUKY BBICKA3BIBAHUIM 3Ta 00IMas CXeMa PeATU3yeTCs CJe-
JYIOIIM 0Opa30M:

a) AndaBuT g3bIKa JIOMMKA BbICKA3BIBAHUI COCTOUT U3 CUETHOrO CIIUCKA, TIe-
PEMEHHBIX T1, T, .. .; ABYX jgormdeckux Koucraunt U, JI; 3amanunoro mabopa Jo-
PUYECKUX CBA30K (Hampumep, cBA30K V, &, 7, —, <), a Takxke cKoboK (,)

6) IIpaBuibHBIE BBIPAYKEHUS SI3BIKA JIOTUKH BBICKA3BIBAHWIN, HA3BIBAEMBIE
dopMyIaMu JIOTMKK BBICKA3LIBAHU, BBOIATCS MIPU ITOMOIIH CJIEIYIONIEro Ompe-
JIeJIeHUST:

1) OxHOBYKBEHHOE CJIOBO, COCTOSINEE U3 IIEPEMEHHON, eCTh (POPMYJIa JOTUKY
BbickasbiBauuii. 2) Ecau cioBa A u B cyTb opMyJibl JIOMMKH BBICKA3bIBAHUIA,
ro cnosa (—A), (AV B), (A&B), (A — B), (A < B) cyTb (HpOPMYJIBbI JOIHKH
BBICKA3bIBAHUH.



B) Ilpu 3amanumn unTepnperaiyu GOPMYJ JOIMKU BbICKA3BAHUN BO3MOMXKHbI
JBA, PA3TMYIHBIX TTOAXOIA - 3TU (POPMYJIBI MOTYT PACCMATPUBATHCA THOO KaK 000-
3HaYeHNsA (PYHKIHKM AJIreOphI JOTHKH, JU00 KaK OOO3HAYEHMS eIUHUYHBIX BbI-
CKA3bIBAHUIT, MMEIOIINX OMPeIeIEHHOe NCTUHHOCTHOE 3HaYeHune. B oboux ciyva-
ax onpejensieMbiii hopMynoit 00bekT (ByHKIMs OO UCTHHHOCTHOE 3HAYECHU )
BBOJUTCA WHIYKTUBHBIM 00pa30M, TIO ITaraM MoCTPOeHusa (hOPMYJIbI, ¢ UCITOIb-
30BAHUEM XOPOIIO M3BECTHBIX TAOIUI] HCTHHHOCTH IJI OCHOBHBIX JIOTUYECKUX
cBs30K. B nepBom ciydae 6a3uc uHIYKIMKA COMOCTABIISCT KAXKIAONH ONHOOYKBEH-
HO#t (bopMysie T; TOKAECTBEHHYIO (PYHKIHIO; BO BTOPOM CJIydae - HEKOTOpPOe
KOHKpEeTHOe 3HavdeHne n3 MHoxkecTsa U, JI.

Jlisi GosibIieii OmpeneéHHOCTH OyIeM HUXKEe PACCMATPUBATH BTOPOM CJIy-
4gaii. 3aMeTHM, 9TO TPU STOM BO3ZHUKAET MHOYKECTBO PA3TUIHBIX MHTEPIIPETAIIHI
SI3BIKA JIOTUKHU BBICKA3BIBAHUH, OTINYAIOIIUECS IPYT OT JIPYTa JUIIIb COTOCTABIIE-
HUEM TepeMeHHBbIM aidaBuTa 1, Xo, ... PA3IUIHBIX UCTUHHOCTHBIX KOHCTAHT.

Beeném n1st TOrMKY BHICKA3BIBAHUY HECKOJBKO OOIIUX MOHSATHH, CBI3aHHBIX
¢ wHTEpIperanyei GopMysT U SBJISIONUXCH TUTHIHBIMEA IS JIOTUYECKUX SI3bI-
KOB.

Mogaenbio dhopmynsl F' OyaeM Ha3bIBATH MPOHU3BOJBHYI0 HHTEPIIPETAINIO
S3BIKA JIOTUKHW BBICKA3BIBAHUH B KOTOpOoil F' mMeeT 3Hadenue M. Qopmyny nme-
FOIIYI0 XOTsT ObI OIHY MOJIEIh HA30BEM BBIIOJIHUMOM; (DOPMYITy, IAJIs KOTOPO
KayK1ast MHTEPIPETAINS ST3bIKa, JIOTUKH BhICKA3BIBAHUN SIBJISETCS MOJIEIBIO, Ha-
30BéM obIesHaunmMoit. Onucanne Kjiacca BeeX OOIME3HAYUMBIX (DOPMYJI, SB-
JIsIeTCA OMHON M3 Hanbosiee BAXKHBIX 331449, BOSHUKAIOIIUX IPY U3y Y€HUH JIOTH-
YECKHUX S3BIKOB, U JIJIsI HErO OOBIMHO UCHOJB3YIOTCS CASYIONIE TIOIX0/IbL:

1) HaxoxkieHue WHIYKTHBHOIO OIMMCAHUS KJIACCA BCEX ODIIE3HAIMMBIX (HOp-
Mmyst. Takoe onucanue onpenensier B 6a3uce WHIYKITHH HEKOTOPOE TIOAMHOXKECTBO
obuie3HaunMbIx HPOpMYJI (KOHEUHOE JIUOO0 GECKOHEUHOE), HA3hIBAEMbIX AKCHOMA~
MU, U YKa3bIBAET B WHIAYKTHBHOM Ilare MepevdeHb JOMYCTUMBIX MTPABUJ BHIBO-
J1a, TMTO3BOJISIONIAX [TOJIyYaTh HOBbIE O0IIEe3HAIUMBbIe (hOPMYJIIbI UCXOMA U3 PAHEE
HaliieHubIxX. JIorudeckuil S3b6IK BMECTE C UHIYKTUBHBIM OMMUCAHUEM TAKOTO POJIA
obpa3yer JeyKTUBHYIO CUCTEMY.

2) HaxoxieHue aaropurMa, nepedrcsionero Bce obe3naanMbie hopMyibl
- hakTUUecKu, 00ECIEINBACTCS TIPYU MOCTPOEHUN JeTYKTUBHON CUCTEMBI.

3) Haxoxienue anropurma, PacIO3HAIONIEro obme3HaduMble (GOPMYJIbl B
KJIacCe BCEX MPABUJIBHBIX BBIpaXKeHUH s3biKa. B omimyunme or myHKTOB 1 U 2,
OTTMCAaHNE TAKOTO TUTIA, YAAETCA HAWTY JIUIIb JJIsT BEChMa HEMHOTHUX JIOTUUECKUX
SI3BIKOB, K YUCJIY KOTOPBIX OTHOCUTCSA W SI3bIK JIOTUKU BBICKA3BIBAHUI.

CyInecTByer MHOTO Pa3JIMYHBIX JIEIYKTUBHBIX CUCTEM JIJisi OMUCAHUS 06-
ME3HAYUMBIX (POPMYJI JIOTUKH BBICKA3BIBAHUN, OTIMIAIONINXCS MHOKECTBOM HC-
MOJIB3YEMBIX JIOTHYIECKUX CBI30K M BBIDOPOM aKCHOM; MIPUBEJIEM 3/1€Ch OJIHY W3
MIPOCTEUIINX TAKUX CUCTEM B KOTOPON PACCMATPUBAIOTCS JIUIH JBE JIOTUYUECKHe
CBsA3KH - -, —. OCTaJbHBbIE JIOTUYECKUE CBI3KHU JIETKO MOTYT ObITh BBIPAYKEHBI
4epe3 HUX U TPAKTOBATLCA KAaK CBOErO POIa "CoKpalléHHble obo3HaveHus" pis
COOTBETCTBYIOMNX (POPMYJI C 7 U —. AKCHOMBI TAHHON ETyKTUBHOM CUCTEMBI
3a4al0TCs [IPU IOMOIIM TaK Ha3blBaeMbIX "cxeMm akcuom':

Al)Ecau f, g - dopmyasr, To dopmyaa (f — (g — f)) ecTb akcruoma.



A2)Ecan f, g, h - dopaymos, 10 dbopaiya (f — (g — ) — ((f — g) —
(f — h))) ectb akcmoma.

A3)Ecn f, g - dopuys, 10 dopmyna (=f — ~g) — ((+f — g) — /)
€CTh aKCUOMA.

B peiicrBuTensnocTy Kaxkaa u3 cxem akcuom Al, A2, A3 onpenensier bec-
KOHEYHOE MHOYKECTBO aKCHOM, OTJIMYAIOINuXcs BribopoM ¢opmya f,g.h.

[Mpasuno BbIBOAA B 3TOH JEIyKTUBHONW CHCTEME OHO - €CJIH yIKe Oy IeHbI
obmesnadumble Gopmyasl f 1 (f — ¢), TO N3 HUX BBIBOAUTCA OOIIE3HAMUMAL
dbopmymna g (cormacuo KnaccudUKAINE TPEIIOKEHHON eré ApucToreneM, 310
IpaBUJIO HasbiBaeTcs modus ponens).

Yr00b! TPOUIAIOCTPUPOBATH TEXHUKY, MPUMEHSIEMYIO TPYU U3YICeHUU JTeIyK-
TUBHBIX CHCTEM, IPUBEIEM CXeMATHIECKe HADPOCKH JOKA3ATENbCTB HEKOTOPBIX
BaKHbBIX CBOMCTB TOJIBKO, YTO OIIPE/IEJEHHON JIe/1YKTUBHON CUCTEMBI.

BeiBogom dopmyasl f u3 cuoucka ¢popmyn I' = g1, ..., g, OyaeM Ha3BIBATH
MMPOU3BOJILHYIO MOCIEI0BATENHHOCTD (bopMmyr f1, fo,. .., fin = f, Takymwo, 4To
kaxoe f;(i =1,...,m) ectb b0 akcuoma, aubo ssement cruckal', mubo no-
JIyd4eHO 10 npasuity modus ponens u3 HeKOTOPLIX f5, fr, upu j, k € {1,...,i—1}.
Ecmn cymecrsyer BoiBog, f u3 I', To 0603HaYaeM 3TO 0OCTOATEILCTBO IIOCPEI-
creoM I' F f (B wacrroCcTH, ciucok I’ MoxKeT GBITE mycT; Te hOPMYIIBI, KOTOPHIE
BBIBOIMMBI U3 TIYCTOrO [, KaK JIErKO MOYKHO BUIETH, 00Pa3yIOT KJIACC BCEX BHIBO-
JUMBIX GOPMYJI HALIEH IeIyKTHBHON cucreMbl). B KauecTse IpuMepa BhIBOIA U3
nycroro I' (win, Kopode, BbIBOIA) NPUBEAEM CJIEAYIONLYIO [OCAEI0BATENIBHOCTh
dopmy:

=== = (=== =)
= (=== =)= =1

f= == 1)

IlepBolil €€ 3/eMEHT - aKCHOMa, BOZHHUKAIOLIAS II0 CXeMe akcuoM A2; Bro-
poit m "erTBETHIN - akcuoMbL TI0 A1l; TpeTuil v HATHIA - MOJYIEHBI TPUMEHEHUEM
MPABUIIA BBIBOJIA.

Nmeer MecTo citeyionmee BaXKHOE YTBEPK/IEHHE, N3BECTHOE KAK TEOPEeMa, Je-
aykimu (Jpbpan):

Vreepxaenune 1. Eciu I - ciimcok dopmya u f, g - dopmynsr, touz I, f g
Boirekaer I' - (f — g)

JloKa3aTesibCTBO JAHHOTO YTBEPKICHUS JIETKO TOJYYaeTCd WHAYKIWEH 1o
OJIMHE T BBIBOAA J1,---,0n = ¢ $opymust g u3 ', f. Eciu n = 1, To g -nubo
akcuoma, aubo smement cmucka L, f. B mepsom caydae soBon (f — ¢) w3 T
umeer Bug (9 — (f — ¢)),9,(f — g). Bo BrOpoM ciiydae BO3MOXKHBI JIBa
noacay4as - eciu g € I') To cHOBA GepéM yKa3aHHBIHM BBIIE BBIBOI; €CIIN XKe (g =
f, 10 ucnonb3yem npuBeAEHHbBIN Bhite BbiBOA(f — f) u3 mycroro cnucka. Eciu
n > 1u g - akcuoma, ubo smement cruckal', f, To mocTynaeM Tak e Kak BbIIIE.
Haxkownen ecan g nosmyveno no npasuiy modes ponens u3 dopmyin g;, g;, (4,7 <



n), TO cOrIacHo npennosoxennto uuaykipn umeemI' F (f — ¢;), T'F (f — g;).
3amerum, 4T0 OnHa U3 HOPMYI g;, g5, HAIPUMED §;, JOJKHA UMETH BUA (§; —
g). Jna nonydenns suiBoga (f — ¢) us ' Temepb ZOCTATOYHO PACCMOTPETH
[OCJIE0BATEILHOCTD OGPA30BAHHY 0 PACIIOIOKEHHBIMHU MOAPSL BhiBogaMu( f —
9i), (f — g;) m3 I', u mpucoenunuts x Heit B Koune dopmyist ((f — (g5 —
) = (= ) = (F = 9 (f = 6) — ( — 9)), (f — ). Tepra u3
3TrX (POPMYJ €CTh AKCHOMA, TIOJyIeHHAA TI0 CXeMe aKCHOM A2; nBe IOCIemTHre
HOJIyYEeHbI IPUMEHEHNEM IIPABHJIA BBIBOJA.

Jlsi moKa3aTesbCTBa TOrO, YTO KaKaas obie3HadnMasi GopMyaa aaredpbl
JIOTUKY BLIBOJAMMA B PACCMATPUBAECMON HAMU JeIyKTUBHON CUCTEME, HaM MOHA-
JODUTCA CJIEIYIONIee BCIOMOTATEILHOE YTBEPK ICHUE:

Yreepxaenue 2. [lycts f-dopMmymna JOruKY BHICKA3BIBAHWIA;, X1, - . . , Ty, - BCE
nepeMeHHble BXogsdmue B f, u I - HEKOTOpasdg UHTEPUPETALMA A3BIKA JIOTHMKH
BBICKa3bIBaHui. 171 Ipou3BoabHON (HOPMYIbI ¢ 0603HAYUM MOCPEACTBOM (g) 1
dOpMyITy, COBNAIAIONIYIO C g, €CIIN 3HAYCHUE g B maTepnperannu I ects U, u cos-
nazgaoryo ¢ (mg) d nporusHoM caryuae. Torma Bomosasiercs (1)1, .. ., (Tn)1 F
(-

JoKa3aTeIbCTBO 3TOTO YTBEPKICHUSA ITIOBEAEM MHIYKIHEH 110 YUCTYTN JIOTH-
yeckuX cBsa30K B f. Eciimm = 0, To f coBmamaer ¢ x1, 1 yrBepKAeHHe CBOIUTCA
K oueugHOMy dakry (z1)r b (z1)7. llycrs m > 0; pacMOTpUM CJIEAYIONIUE IBA
corydast:

1) f nmeer Bug (—h). Ecau (h)r = h, to (f)r = -—h, u qas ycranoeseHus
HCTMHHOCTH yTBEPXKICHUA JOCTATOYHO JOKA3ATH BBIBOAUMOCTH (HPOPMYIbrh —
—=h. Ecom xe (h); = (=h), To (f)r = f = (-h), u yrBep)KaeHue CBOMATCA K
[IPE/IIOIOKEHUIO MHTYKIHH.

2) f umeer Buz (hy — hg). Ecau (hy); = —hy mbo (he)r = —he, To (f)1 = f;
B [IEPBOM CJIy4ae i ussjedenus (X1)r, ..., (zn)r F fus (1)1, ..., (zn)1 F —hy
JIOCTATOYHO YCTAHOBUTDH BBIBOAUMOCTH (bopmyiibt =h; — (hy — ho), a BO BTO-
POM BOCIONB30BATHCs akcnoMoii h2 — (hy — hg) W TPeAnonoKeHneM WHIYK-
wnt (1)g,- .-, (Tn)r F ho. Hakonen B ciaydae (hy); = hy u (he)r = —hs ume-
em (f); = —f; 31ech IOCTATOYHO YCTAHOBUTH BLIBOAUMOCTH (popMyJibl (1 —
(mhg2 — =(hy — h2))) ¥ BOCHONB30BATHCS WHAYKTUBHBIMHU TIPE/IOIOKEHUAMHE
(ml)[, ey ((En)[ H h1 u ([L‘l)[,. Cey (xn)] F —|h2.

BeBomumocts dbopmyn b — ——=h, —=hy — (hy — hg) m (b1 — (—hy —
—(h1 — h2))), KOTOPBIMHU MBI MOIB30BATHUCH IIPU JOKA3ATEILCTBE YTBEPIKICHNA,
MOKET OBITh JOCTATOYHO JIETKO YCTAHOBJICHA C MOMOIILIO TEOPEMbBI IEAYKIINH,
3TO PEKOMEHIYETCST MPOACIATh B KAYECTBE CAMOMCTOATENHHOTO YIIPAXKHEHHUS.

Yreepxkaenue 3. (Teopema 0O 10JIOHOTE it MCUYMCIEHUS BHICKA3LIBAHMUIL).
Kaxxmaga obmesnatnmasa hopmymna aarebpbl JIOTUKHT SBIISIETCST BBIBOAMMOM B Pac-
CMATPUBAaEMOM e AyKTUBHOU cucTeMe.

Byaem obosuauars nocpeacrsoM f9, tae o € {1, J1}, dbopmyny f B caydae
o =MW, u bopmyny (—f) B cnygae o = JI. Ilycrs f npoussonbHas oOIIe3HAYU-
Mas popmyna anredpbl JOTAKHU, KL, . . . , Ty - BCE BXOJAININE B HEE epeMeHHBIE.
ITokazkem, 910 A5 JF000TO EJIOr0 HeoTpuareabuorok, k < n, u a0boro Habo-
pa (o1,...,0k) norudeckux Koucrant 11, JI Beinonnsercs 7', ..., 27F = f. Ilpu
k = n 9TO gBJIsIeTCs OYEBUIHBIM CIEICTBHEM OOINE3HAYUMOCTH f U yTBEPIKIe-



uug 2. Eciau namnmoe yTBepkKAeHUE yKe N0Ka3aHo Jjd Hekoroporok, k > 0, To

PACCMOTPUM MPOU3BOIBHBIH HAGOD (071, . . ., 0%—1) KoHCTaHT U, JI. TTo mpeanoo-
o Ok—1 o Ok—1
JKEHNIO MHIYKIWHU, uMeeM o1, ...,z ' op = fuxlt, ...,z 7, ~zp = f. Ilo
o1 Ok—1 o1 Ok—1
TeopeMe JeAyKIUMH HAXOAUM OTCIona Xy , ..., o, 1 Fxp — fuoxl', ... 2.

-z, — f. Jlajee JOCTATOYHO YCTAHOBUTH BBIBOAMMOCTL (hopmyssl (zx — f) —
((mzp — f) — f) (aro pekoMeHyeTCs B KA4eCTBE CAMOCTOSITEIHHOTO yIIParKHe-
HUs), ¥ BOCIOJIB30BATHCA ABAXK /bl ipauioM modus ponens, nocse yero Gyaem
uvers z7%, ..., 2" b f. Llar uaaykuum, Takum 00pasoM, JOKa3aH, W 1IpH
k = 0 okoHUATEIBHO mOJyInuM F f.

B ciiyuae goruku BRICKA3bIBAHII TTPOBEPKA OOIE3HAIUMOCTH (DOPMYJIBI, TMe-
OIell N MepEeMEeHHBIX, MOXKET OBITh OCYIIECTBJIEHa, myTéMm mepedopa Bcex 27
BO3MOXKHBIX HAOOPOB JIOTHYECKAX KOHCTAHT, COMOCTABISEMBIX ITUM TIEPEMEH-
HBIM DU PA3JIMYHBIX HHTEPIPETAINX, U YCTAHOBIEHUU TOTO, YTO BCE 3HAUCHUA
dopMysl Ha >Tux Habopax paBubl U. TakuM obOpa3oM 3/1ech MMEETCs He TOJIBKO
AJITOPUTM TIEPEYUCTEHUS BCEX ODIME3HAYMMBIX (DOPMYJI, HO U AJITOPUTM TTPOBEP-
ku obmesnauanmocTd. OHAKO Jayke JJis TaKOro MPOCTEHIero ciydas ocTaér-
¢ MpodJIeMa YMEHDBIIEHNS TPYIOEMKOCTH PACIO3HABAHNSA OOIMIE3HAYNMOCTH TIO
CPABHEHUIO € MPAKTUYECKU MAJOMPUEMJIEMBIM I CKOJb-HUOY/Ib 3HAYUTENb-
HBIX 1 epebopoM Beex 2™ HabOpoB 3HaUeHHUil nepeMeHHbIX. K nmpobieme pacmo-
3HABAHUS OOINE3HAYMMOCTH (DOPMYJI JIOTMKHU BBICKA3BIBAHUN TECHO MTPUMBIKAET
pobJIEMa PEIIeHrs CUCTEM JIOTUIECKUX YPABHEHUM CBOISAIIASCH K HAXOXK TEHUTO
BCex HAOOPOB 3HAYEHUH MEPEMEHHBIX TPU KOTOPBLIX 3aJaHHas GhopMmysaa aared-
po1 goruku npuanMaer 3uaderne . [Mocmenmsa mpobiemMa 9acTo BCTPEIaeTCs B
PA3JIMYHBIX IPUKJIATHBIX 33/1a49aX JIUCKPETHON ONTUMU3AIUN U JTUATHOCTUKHY, U
OUCKY 3D HEKTUBHBIX TTPOIEAYD PeIlleHNs €€, YIUTHIBAIONINX B CBOUX IBPUCTH-
9ECKUX PEIIAIINX MPABUIAX CTATUCTUIECKHE OCOOEHHOCTH PACCMATPUBAEMOTO
KJIacca 3aJad, IOCBIAIIEHO OOJIbIIOe KOJIUYECTBO HCciaenoBaHuii. Mbl orpaHu-
9UMCH 3€Ch JIUIh HECKOJIbKUMY MTPOCTENIITUMHY TIPOTEAYPaMU TOI00HOTO PO
(IpUMEHUTETRHO K 3a/1a9€e PACTIO3HABAHES OOIME3HAYMMOCTH ), MOCKONBKY OHH
MO3BOJIAT HAM Pa3BUThb TEXHUKY MTOKA3aTEIHCTBA TEOPEM B JIOTUKE BBICKA3bI-
BaHWI, MPEICTABISIONIYI0 COOOH yIPOIMEHHBIN AHAIOT TEXHUKU, PA3BUBAEMOI
Jajiee st aBTOMATHIECKOTO I0KA3aATeIbCTBA, TEOPEM B JIOTWKE TPEIUKATOB.

IIpex e Bcero, onuimem anroputm Kyaiina, ocyIecTBadOmuii mpoBepKy 06-
me3HaIuMocTd (opmysbl f JOTUKH BBICKA3BIBAHUI TP TOMOIIH TOCTPOEHWST
TaK HA3BIBAEMOTO CEMaHTUYECKOro jaepeBa. KOpHIO 3TOro fepeBa - HMCXOTHOMN
BepruHe - npunuckiBaercst ¢popmyia f. Ilycrs y»xke mocTpoeno HekoTopoe moj-
MHOXKECTBO BEDPINTUH CEMAHTUYIECKOTO JEPeBa, KAXKI0W M3 KOTOPBIX COMOCTAB-
Jiena, HekoTopasd ¢opmyna. Ecam kaxkoii KOHIEBOI BepIIWHE JAHHOTO JIEPEBA
OKa3aJach COMOCTaBjeHa KoHcTanta IV, To mporece 3aBepimaercs, u GHOpMya
f aBnsiercs obmiesnauyumoil. Ecin HEKOTOPOH KOHLEBOR BeplMHE JepeBa Co-
nocraBiieHa Koucranta JI, To dopmyna f He obime3HaYMMAa, U TPOIECC TAKKe
3aBepInaercsi. B MpOTHBHOM CJiydyae HAMAETCS KOHIEBAsl BEPIIHHA U, KOTOPOM
conocrasieHa dopmysna orsmanasi 0T koucraut U, JI. ecnim ata dbopmynag me
COZIEPIKUT MEPEMEHHBIX, TO €€ MOXKHO MPeodpa30BaTh B JOIUYECKYI0 KOHCTAHTY,
WCIIONb3Y S TOXKIECTBA!



MN=J; - JI=UM;,NVae=UAVze=uxc, N&ks = x; JI&kx =JI; I — z = x;
Jozz=Nz—-N=WNz—Jl=-2N—crc=2Jl >x=x

Ecau ke oHa cofiep:KuT XOTs1 ObI OJTHY TIEPEMEHHYIO X, U BBITOTHSIIOTCS CJIe-
AyIoIue JIeHCTBUS:

a) Haxonsirest pesyabTaTsl g1 U go NOACTAHOBKU B (DOPMYJY g BMECTO HEpe-
MEHHOH X, COOTBeTCTBeHHO KoHcTanT U u JI.

6) HaxomsiTea pesysnbraTst ) u g ynpomerus GoOpMys g1 | gz TPH TOMOIIH
[EPEYUCIEHHBIX BbIIIE TOXK/IECTB, TPUMEHIEMBIX J0 TEX HOP IMOKA 3TO BO3ZMOK-
HO.

B) BBOJSTCS JIBE HOBBIE BEPIIUHBI U1 U Uy CEMAHTUYECKOr'O JIEPEBA, KOTOPHIM
MPUATACHIBAIOTCSA, COOTBETCTBEHHO, (hopMymbl gf u ¢y, K 3Tum BepmmaaM oT
BEPIIUHBL ¥ MTPOBOJSATCS pEOpa, OTMEYEHHbIE COOTBETCTBEHHO (HOPMYIAMU T U
.

Jamee MOBTOpsieTCS OMMCAHHDBIN BBIIIE ITPOIECC PACCMOTPEHUS KOHIEBBIX
BEPIIWH CEMaHTUIECKOTO JIEPEBA.

B nmannoit mporeaype ocTaics HEIOOMPEIeTEHHBIM BRIOOD KOHKPETHOMN mepe-
MEHHOH & (POPMYJIBL ¢, IO KOTOPO# mpoBoauTcs "paszbop ciay4uaes". DTOT BbI-
60p B IPUKJIAIHBIX TPOrPAMMAX, PEIIAOIIAX CHCTEMbI JJOTHYECKUX YPABHEHUH
MyTEM MOCTPOEHUST CEMAHTUYECKUX JIEPEBbEB, OCYIECTBIISIETCS HA OCHOBAHUU
PA3IUYHBIX IBPUCTUUECKUAX PEITAONINX TPABUI. IIpocTermum TakuM mpaBuIoM
SABJISTETCA BLIOOP TEepEeMEeHHOM, UMeIoIeil HanboabInee UMCI0 BXOKICHUN B g,
JIJIST TIOJTyYeHrs Haubosee CUIBHOTO YIPOIIEHUS TIPU MEPEXOIe K gy W gh, Ipy-
UM TIOJIE3HBIM COOOPAsKEHHEM SBIISETCS TaKOM BBIOOD TMEPEMEHHBIX T, ITPU KO-
TOPOM COIOCTABJICHHBIE KOHIEBHIM BEPIIMHAM CEMAHTUYECKOro jiepeBa hopmy-
JIBL § OKA3BIBAJIUCH OBbI MIPEACTABUMbI, HAIpUMeEp, Kak hi&ho mubo hy V he, Tae
dopmyant by u he He uMeT ODIUX MEPEMEHHBIX. B 3TOM CcjIydae BMECTO MMO-
crpoenus BerBu gepesa mis hi&hs (hy V ha, hy — ho ¥ T.11.) MOXKHO ObLIO ObI
paccMoTpeTh He3aBUCHMO (POPMUDPYEMbIE AepeBbs i hy, ho ¥ U3 aHAAM3a UX
KOHIIEBBIX BEPIIUH CJEJIATh BBIBOJ, OTHOCUTEIHHO ODIIE3HATHMOCTH §.

B npuknagHpix cUTyanusx JOrudecKne s3bIKU PeIKO UCIOIb3YIOTCS BO BCEM
MHOTr00Opa3uu CBOMX CHHTAKCHIECKUX BO3MOKHOTEH. OOBIIHO UX (DOPMYJIBI TpU-
BOJSATCS 9KBUBAJIEHTHBIMU TPE0OPAa30BAHUIMHI K TOMY WJIM HHOMY " CTaHIapTHO-
My BuIy", KOTOpBI U coXxpansiercs B mporiecce obpaborku madopmarum. C Tou-
KM 3PEHNs JIOTUKNA BBICKA3BIBAHNUI, HHA0O0IEe TUITHIHON JTOTMIECKON CTAaHIaPT-
HOH pOpMOIi, OTparKAOIIEH TEHIEHINIO K OIMHCAHWIO CHTYAIUi# B BHIE KOHb-
FOHKIMU YCJIOBUI, SBJISETCS KOHBIOHKTUBHAS HOpMajbHas ¢gopma. Popmya,
npejcTaBieHHasi, B 3Toi dopme, umeer Bum A1& ... &A,, n > 1, roe kax-
noe A;(i =1,...,n) - dopmyna suna (B V -+ V By, ), tae m; > 1, npuuém
(Bit,- -+, Bim,) - TEpEMEHHBIE NI OTPUIIAHWS TIEPEMEHHBIX. Bosiee TOUHO, frst
ompeieseHrsT KOHbIOHKTUBHOW HOPMAJIBHON (DOPMbI BBEIEM CHAYANA, MTOHATHE
ausbioHKTa. Ecnu x4, ..., 2, - pa3audnbie nepemenube, m > 1, To ¢bopmy-
ay euga (z7' V --- V 29™) Ha30BEM AM3BIOHKTOM. JIOrmdeckyio KOHCTaHTy JI
10 OIIPEIEICHUIO TAK K& CUATaeM AU3LIOHKTOM. Ecau Ay, ..., A, - pa3jaudHbie
Ju3BIOHKTEL (1 > 1), To dopmyna (A1& ... &A,) HA3BIBAETCA KOHBIOHKTUBHOM
HOPMAJIBHOMN (hOPMOIA.

[IpousBoabuyio dhoOpMyITy JOTUKU BBICKA3BIBAHUN MOXKHO Tpeodpa3oBaTh K



BUY KOHBLIOHKTHBHON HOPMAJBHON (DOPMBI, WCIONB3Ys CJAEAYIONNE SKBUBA-
JIEHTHBIE TPEe0OPa30BAHUSI:

a) JIOTWYeCKHe CBSI3KW —, <> YCTPAHSIEOTCS MPU TIOMOIIH TOXKIECTB (@ —
b) = (ma VvV b); (a « b) = (a&b V —ad&—D).

6) orpunianus B popmyse "omyckaoTcs 10 MepeMeHHbIX " IPU [TOMOIIM TOXK-
nectB 7a = a; 2(a V b) = ~a&—b; =(a&b) = —a V —b.

B) MPUMeHATCA Tpeobpasosanua muctpudOyTusaOCcTH: (0 V (b&c)) = (a V
b)&(a V ¢).

) YCTDPAHSIIOTCS MOBTOPHbIE BXOXKJIEHUS NMEPEMEHHBIX B U3 bIOHKTHUBHBIX
nozadopmynax, a Tak:ke koucrautsl W, JI (ecau cama ¢popmyna e ecrb U wnu
Jd):avVa=a;aV-a=U;aVU=MU; a&ll = a; a&Jl =JI.

/1) YCTPAHAIOTCS OJMHAKOBbIE JIM3bIOHKTHL: a&a = a.

B npornenypax aBToMaTuuecKoro J0Ka3aTeqbCTBA TEOPEM 9aCTO TPUMEHAET-
cs1 METOH, TOKa3aTeIbCcTBa "oT mporusHOro". B aToM caydae a1 J0Ka3aTEIbCTBA,
0b1e3HAINMOCTH (POPMYJIBI f MEPEXOIAT K PACCMOTPEHUI0 (DOPMYJIb = f U Mbi-
TAIOTCS JOKA3ATH €8 HEBLITOTHUMOCTE. QmuineM MOTUMUIUPOBAHHBINA AJITOPUTM
Kyaiina, npeqHa3HaveHHbIi 11T YCTAHOBIEHUST HEBBITIOJHUMOCTH (DOPMYJIBI JIO-
TMKH BBICKA3BIBAHUI ¢, TPEOOPA30BAHHON K BUIY KOHBIOHKTHBHON HOPMAaJIbHOMN
dopmbl. Bepmunam ceMaHTHYECKOTO J€peBa B ITOM CJaydae OYAyT COMOCTaB-
JISIThCST HEe (POPMYJIBI, & UX MHOYKECTBA, JU3BIOHKTOB. EC/IM HEKOTOPOH KOHIERBOM
BEPIIUHE U COMOCTABJIEHO MHOMXKECTBO JIM3BIOHKTOB S, S # (MycToe MHOXKECTBO
COOTBETCTBYeET JIoruveckoii koucraure 1), ro nubo S cocTout u3 eIuHCTBEHHO-
o Au3bIOHKTA JI, 1160 B S BXOOAT AU3BIOHKTHI C IepeMeHHBIMH. B mociennem
ciydae BbIOMpaeM OfHY M3 TAaKMX IIEPEMEHHbIX T ¥ pas3buBaem S Ha TPHU LOJ-
kJsacca: S1 - BCe JIUIBIOHKTBI, B KOTOPBIE & BXOIUT 0e3 BHENIHEro OTPHUITAHUSI,
So - BCe TU3BIOHKTHI, B KOTOPHIE & BXOAUT C OTPHIIAHUEM, S3 - BCE JU3bBIOHKTHI
B KOTOPBLIX  He BCTpedaercs. Jlamee paccMaTpuBaeM MHOXKECTBO TU3IBIOHKTOB
Sy = {d|dV —x € Sa} (ecom —~x € S, TO 3meChH Gepérca d = JI) m MHOKECTBO
MU3BIOHKTOB M MHOYXKECTBO MU3BIOHKTOB S—, = {d|d V z € S1}. Herpynuo Bu-
JIeTh, YTO HEBBITOJHUMOCTb KOHDIOHKIIMK NTUIbIOHKTOB CIUCKA S SKBUBAJIEHTA,
OJTHOBPEMEHHON HEBBITOJTHUMOCTH KOHBIOHKIWH JU3BIOHKTOB CIHUCKOBS, U S3
u S_, U Ss. TlosToMmy mjisi IpOAOIKEHNS TOCTPOEHUST CEMAHTHIECKOTO TepeBa,
BBOJIMM J[BE HOBBIX BEPIIUHBI U1 U VU2, KOTOPBIM COMOCTABJISEM, COOTBETCTBEHHO,
CIIUCKU AM3bIOHKTOB S; U S3 u S—, U S3, npu4yéMm npoBOauM K U1 B U2 PEOpa OT
v, oT™MeUeHHbIe hopMmyTaMu £ U . IlocTpoenne ceMaHTHYIeCKOTO IepeBa 0OpbI-
BAETCST KAK TOJBKO BCEM €r0 KOHIIEBbIM BEPIIMHAM OKA3bIBAIOTCST COMOCTABJICHBI
OJTHO3JIEMEHTHBIE CIUCKHU, COCTOSIINE U3 NU3BIOHKTA JI. DT0 03HaUaeT, 9To pac-
cMaTprUBaeMas KOHbIOHKTHBHAS HOpMajabHas (hopma HeBbInoauMa. Haobopor,
MOSIBJIGHUE B HEKOTOPOI KOHIIEBOM BEPIIWHE MyCTOrO CIUCKA TU3BIOHKTOB O3HA-
4aeT e€ BBIIOJIHUMOCTb.

Jpyroii aaropuT™M pacrno3HABAHUS HEBBITOIHUMOCTH KOHBIOHKTUBHON HOD-
MaJbHOU (DOPMBI CBS3aH C PACCMOTPEHHMEM CIEIUAJTBLHON MeTYKTUBHON CHCTe-
MBI, UCIOJB3YIOMEH B KAaUecTBe MPABUJIA, BHIBOAA TaK HA3LIBAEMOE IPABUJIO
pesouiornuu. B 3ToM ciiydae KOHBIOHKTHBHASA HOpMaJbHAs (hOpMa CHOBA TIPE/I-
CTaBIAETCS KAK MHOYXKECTBO CBOWX JTU3BIOHKTOB, 3TH JU3BIOHKTHI U OOpPa3yioT
nepedeHb aKCUOM JIAHHON JeiyKTUuBHON cucreMbl. [IpaBuiio pesomtoruu, Oyayn



MPUMEHEHO K AByM ausbioHkTaM AV B u mAV C co3maér B KauecTBe CJIeICTBUS
HOBbIi Au3bIOHKT B V C' (3716Ch BO3MOXKHbI BBIDOXKIEHHbBIE CJIy4an OTCYTCTBUS
B au6o C, ecim oHM 00a OTCYTCTBYIOT, TO PE3YJIbTATOM CIYXKHUT IA3BIOHKT
JI). locTaTouHOCTh MPUMEHEHHsT TAHHOTO TTPABIJIA BHIBOJA JJIsT PACTIO3HABAHHUS
HEBBIMIOJIHUMOCTH TAPAHTUPYETCS CAEAYIONM YTBEPKICHUEM:

Yreepxkaenue 4. KOHBIOHKITNS KOHETHOTO CEMEHCTBa U3 bIOHKTOBS HEBBI-
[IOJIHUMA, TOI/IA U TOJBKO TOI/a, KOIJa 33 KOHEYHOE IPUMEHEHUN IpaBuja pe-
B0/IF01UU U3 S BbIBOAUTCS JAU3bIOHKT JI.

JloKazaTesbCTBO MOBEAEM MHAYKIMEH II0 UUCIY 1 IePEeMEHHBIX, BCTPEdaro-
MUXcst B Au3bioHKTax u3 S. Ecau n = 0, TO yTBep:KaeHHe OYEBUIHO, TaK KaK
B 9TOM CJIy4ae HEMyCTOe CeMEHCTBO IU3BIOHKTOB MOXKET COJAEPIKATH TOJBKO JIO-
rudeckyio koucrauty JI IlycTh yTBepKAeHUE YIKe JOKA3AHO I HEKOTOPOTON,
paccMoTpuM cemeiicTBo S ¢ n+ 1 epeMeHHoit: 21, Lo, . . ., Lpnt1. Pa300béM S Ha
TPH MOJKIAcca: S1 - BCe JTU3BIOHKTHI IPEICTABUMBIE B BUJIE Ty t1 V @, So - Bee
JUM3BIOHKTHI MPEICTABUMbBIE B BUIE Tpt1 V b, S3 - JU3BIOHKTHI HE COAEPIKAIITe
Tp41- Ausbioakrer Muoxkectsa R = {aVb|z,+1Va € S1,—~x,11 Vb € Sa} mony-
YEeHbI U3 AUIBIOHKTOB CeMeHCTBa S MPUMEHEHUEM IIPABUIA Pe30sioiuu (31eCh
JOIYCKAIOTCs BBIPOXKIEHHBIE CIydan, KOraaa audbo b oTcyTcTByer, NIpudéM Ipu
OJTHOBPEMEHHOM OTCYTCTCBUE @ U b B R BRitOuaercsa koucranTa JI). Pacmorpum
CeMelcTBO MU3BLIOHKTOB R U S3 U MOKayKeM, YTO ero HeBBIMTOJHUMOCTH KBH-
BAJICHTHA HEBBITOJHUMOCTH S. Ecau S BBINOMHUMO, TO MHTEpPIpETAIUsT, 00pa-
matonias B VI nu3bioHKTh 3 S naér 3navenus U u s BCeX JU3BIOHKTOB U3
RUSj3, T.e. RUS3 BoimonanMo. [Iycrs S HEBBITOTHUMO, PACCMOTPHM HAabOP HC-
TUHHOCTHBIX 3HAYEHUH Q, ..., QA [EPEMEHHBIX X1, ..., Ty M IOKAXKEM, YTO Ha
TOM Habope XoTsi OBl OUH U3 IM3bIOHKTOB ceMeiicTBa R U S3 mMeeT 3HaUeHHE
JI. Tak kak S HEBBINOJHUMO, TO Ha HAOOPE a1, ..., Qy,, Vl 3HaYeHn mepeMeH-
HBIX &1,...,Tpn,Lnt1 HEKOTOPBIA NU3BIOHKT d u3 S umeer 3uadenue JI. Eciu
d € S3, TO OH U ABJIAETCHI UCKOMBIM AU3bIOHKTOM B RU S3. Tak Kak 1 numeer
saagenue U, To mpu d ¢ S3 0CTaéTCs €TMHCTBEHHAS BO3MOKHOCTD d € S, T.e.
d = —xp41 V b. AHamoruuno Ha HabOpe av, ..., Qn,J] 3HAYEHH TepeMEeHHBIX
T1,. .., Ty, Tpi1 HEKOTOPBIH I3bIOAKT d’ u3 S nveer snauenne JI. Crosa, ecam
d’ € S3, TO OH U eCTb UCKOMBIH, a B IPOTUBHOM CJly4ae (TaK Kak Tp41 UMEET
saagenue J1) mHeoOxomumo d' € S1, To ectb d' = Tp41 V a. JIU3BIOHKTEL a # b HE
COZIEPIKAT TIEPEMEHHOM Xy, 41, U MOITOMY 00a MPUHUMAIOT 3HadeHue J1, ecau 1e-

DEMEHHBIE L1, . .., Ty UMEIOT 3HAYEHUS O, . . . , @y CIIEIOBATETBHO U JUIBIOHKT
d" = a Vb, npunagnexamuit R, 6yaer uMerh Ha HAOOPE Qv . . ., (4, 3HAYCHUH
MEPEMEHHBIX X1, . . ., Ty 3HAUeHHe JI. ITO U 03HAUAET TOKA3ATETHCTBO SKBUBA-

JienTHOCTH HeBbimoaHuMocTu S u R U S3. Ho uucio nepemennnix 8 R U S3 He
6osee n, T.e. [JId HETO UMEET MECTO HKBUBAJIEHTHOCTH HEBBIMTOJHUMOCTH U CY-
LIECTBOBaHMs BbIBOJA KOHCTaHThI JI. Ecin korcranra JI BeiBoauMma u3.S, To S
HEBBIIOJHUMO, €CJId S HEBBIIOJHUMO, TO HEBBITOIHAMO R U S3 n m3 R U S3, a
3HAYUT S BBRIBOAMMA KOHCTAHTa JI, TO ecTh nMeeM TpebyeMoe yTBEPK IeHUE.



Yacte 111
2. Y3pIK JJOrmKn IIpeanKaToB.

B chaydae a3bika JOrMKM npeauKaTOB HAI aidaBUT OyIET COCTOATH U3 CJEIy-
FOIHX TPYIII CUMBOJIOB:

1) CuérHblil CMCOK IPEAMETHBIX NEPEMEHHbIX L1, L2, . - -

2) CYéTHBIN CIUCOK IPEIMETHBIX KOHCTAHT G1, A2, - - -

3) CuérHblii crucoK (DYHKIIMOHATBHBIX CHMBOJIOB f1, fa, . ..

4) CyérHbIii CIUCOK MPEIUKATHBIX CUMBOJIOB Py, Py, . ..

5) Jloruueckue koucraurst 1, JI

6) Jloruveckue cBasku -, V, &, —, <

7) Cxobku (,)

Kaxkprit pyHKITMOHATBHBIN JUO0 MPEIUKATHBI CUMBOJ XapaKTepPU3yeTcs
CBOeil apHOCTBIO - HEKOTOPBIM HATYPAJIBHBIM 9uCIOM. [lpu 3ToM mpemmnosrara-
eTCsl, 9TO /Ui KAXKIOr0 HATYPAJbHOIO N NMEeTCsi OECKOHETHO MHOTO KaK IIpe-
JMKATHBIX, TaK ¥ (HYHKITMOAHATHEHBIX CHMBOJIOB APHOCTHN.

[IpaBusbHbIE BbIpasKeHHs A3bIKA JIOTHKH IPEINKATOB PA30MBAIOTCH HA JIBA
HETIEPECeKAIOIINXCS MHOXKECTBA, - MHOYKECTBO TEPMOB M MHOMKECTBO (DOpPMYIIL.
Jlagum cHadasia WHIYKTHBHOE ONpejeieHne MHOKECTBO TEPMOB:

T1) OxHoGyKBEHHOE CJIOBO, COCTOMAIIEE U3 MPEIAMETHON IePEeMEHHON JTubO0
MIPEIMETHOM KOHCTAHTBHI, ECTh TEPM

T2) Ecau ¢4, ..., t, - TepMbIL ¥ ¢ - DYHKIMOHATIBHBI CUMBOJI ADHOCTH 711, TO
c1080 g(t1,...,t,) - €CTH TEPM

NuaykTuBHOE Ompeaenserue hopMysI JIOTHKH IPEIUKATOB OMUPAETCA HA, Y3Ke
BBEIEHHOE MTOHSATHE TEPMA

®1) OguobyKBEHHOE CIOBO COCTOsIIIEee U3 jorudeckux kKoucrantT U u JI, cyrsb
GOPMYIIBI JIOTUKHU TIPETUKATOB

®2) Ecom ty, ..., t, - TEPMBI U § - IPEUKATHBIA CUMBOJI APHOCTHU N, TO CJIOBO
g(t1,...,tn) - ecTb HOPMyYJIa JOMMKHA PEIUKATOB.

®3) Eciu f u g - dopMyiibl jloruku npeaukaros, To ciosa (—f)? (f V g),
(f&g), (f — g), (f < g) cyTb HOPMYJIbI JOrUKY IPEIUKATOB.

®4) Ecau f - dopMmysna JIOruKY NpeuKaToB U T - IPEIMETHAA I€PEMEHHAas,
ro cnosa (Vaf) m (3xf) cyTs GOPMyIBI IOTUKH MPEIUKATOR.

MuTepuperanus g93bIKa JOIMKH IpeAUKaTOBHA3bIBaeM 00beKT (M, Fy, Fy, F3),
TaKOIl 4TO:

a) M - Helycroe MHOMKECTBO, HA3bIBAEMOE 00/1aCTHI0 MHTEPIPETAIIAN;

6) F1 - dyHKIMsA, CONOCTABIAIONAA KAXKOH IPEIMETHON KOHCTAHTE HEKO-
TOPBIi d7aemenT u3 M,

B) F - QyHKIMS, COMOCTABMSIONMA KAXKAOMY (DYHKIMOHAIBEHOMY CHMBOJILY
f apHOCTH N HEKOTOPYIO N-MECTHYIO (DYHKITHIO, ONpeIeeHnyo Ha M u npunu-
MaroIyo 3uadenvs u3 M.

r) F3 - ¢yHKims, CONOCTABIAIONIAS KAXKAOMY [PEIUKATHOMY CUMBOJY P
aApHOCTH T HEKOTOPOH M-MEeCTHBIN npenukar onpeienéunbiii na M (byuxnuo
co 3navennamu 11, JI).



Ecnu 3anana unrepnperanus [ = (M, Fy, Fy, F3), T0 KaxX bl TepM ¢ A3bIKa
JIOTUKH TPEJAUKATOB OIPEJETAET B 9TOH MHTEPIPETAIINA HEKOTOPYO (DYHKITUIO
(t)r, onpemenéunyio Ha M W NpUHUMAIONIYIO 3HadYeHusa u3 M, a Kaxmas (op-
myna f - npeaukar (f)r, onpenenéuusiii #Ha M (B BRIPOXKIEHHBIX Cirydasx (t) g
MOXKET OTOXKJIECTBIATHCS ¢ dsteMeHToM M, a (f)r ¢ ornveckoil KOHCTAHTOI).

3/1eCh UCTONB3YETCS CAEAYIONIee WHIYKTHBHON OmTpeieienne:

1) Ecan « - mpeMeTHAS TIEpEMEHHAsT, TO (X)) €CTh TOXKAECTBEHHAS (DYHKIHST
oT nepeMeHHo# T onpenenéunas Ha M.

2) Ecisin a - npenMerHas KOHCTaHTa, TO (a); ecTh amement F(a) uz M.

3) Ecau miusg TepMOB ty, . .., t, yxe onpenesnensl (t1)r,. .., (tn)r, f - byHK-
[MOHAJIbHBIA CUMBOJI apHOCTU N U ¢ = Fo(f) - dyHKuua or n nepeMeHHbIX
orobpaxkatomaa M™ 8 M, 10 (f(t1,...,tn))r = &((t1)1,- -, (tn)1)

4) W); =1, (); = JL.

5) Ecan ot repmos Ecam fiy1st TepMOBty, . . . , by, yiKe ompenernensl (t1) 1, .. ., (tn)1,
P - npeaukarHblii cuMBoJ apHoctun u T = F3(f) - GyHKIMs 0T n epeMeHHbIX
orobpaxatomias M™ B M, 1o (f(t1,...,tn))r = 7((t1)1,-- -, (En)1)

6) Ecau qna f u g yxe oupenenenst (f)r u ()1, To (=f)1, (fVg)r, (f&9)r,
(f — 9)1, (f < g)1 monyuaroTCa IPpUMEHEHHAEM UCTUHHOCTHBIX (DYHKIWH IJIst
=V, &, —, ok (f)f u (g)f'

7) Ecan yske ompenenén npemukar (f); = ¢(x1,...,2), 10 Vo, f)r =
(X1, Tim1, Tig 1, - - -, Tpy) - TPEAUKAT, TPUHUMAIONME 3HaUeHNE VI HA TaKUX
HADOPAX 1, .. ., Q—1, Qjq], ...,y IEMEHTOB M, 4T0 Aj1a KaxKA0ro o; u3z M
sHagenue ¢(a, . . ., ) ectb U. Aramorwano, (3z; f)r = (X1, ..o, Tim1, Tig1s- v, Tn)
- IpeuKaT, IPUHAM Ao 3HadeHne Ul Ha Takux HAGOPAXA, - « .y, (i1, Qit1, -« -y Ol
speMeHTOB M, 410 cymecrsyer «; u3 M 3Hadenue ¢(aq, ..., q,) ecthb .

Bxox nenve nepeMentoil © B (GhopMyiy f JOMHKHU MPEIUKATOR, PACITOJIOKEH-
Hoe BuyTpu nojadopmyn suia (Vag) mubo (Izg), Ha3plBaeTcs CBA3AHHBIM, BXO-
JKJIEHUST TIEPEMEHHBIX He ABJIAIONINECS CBA3aHHBIMU, HA3BIBAIOTCI CBOOOIHBI-
mu. Ilepementasa mmeromas XoTa ObI OJHO CBOODOIHOE BXOXKIEHHE B (POPMYIY
gubo TepMm f, HasbIBaercad cBobommoOil mepemennoii f. Kax HerpynHO BH-
JaeTh, Gyuxus gubo npexukar (f)r, onpenenéHHas BbIIE, 3ABUCAT JIUIIbL OT
cBOOOIHBIX nepeMeHHbiX f. @opmysa 6e3 CBODOIHBIX MEPEMEHHBIX HAZBIBASTCS
3aMKHYTOIA.

Eciu dpopmyna f onpenensier B uaTeprperaiuu I npeauKaT, TOXKIECTBEHHO
paBubIit U, TO OHA Ha3bIBaeTCA UCTUHHOM B I, a I B 3TOM ciIydyae Ha3LIBAETC
Mogenbio aid f. DopMyily JIOTUKY TPEIUKATOB [ Ha3biBaeM OGIIe3HAYNMOiA,
€CJIM OHA, MCTHHHA BO BCEX WHTEPIPETAIUAX, W BBINOJTHUMOM, €CJIH XOTst ObI B
OJIHOM WMHTEPIIPETAINN OHA OMPEIENISeT He TOXKJECTBEHHO JIOXKHBIA MpPEIUKAT.
Ecniu dopmyna fr& ... &f,, — fo obmesnaunma, To fo Ha3bIBaeTCA JorHAUe-
cKuUM cjieactBueM Gopmya fi, ..., fn, ecin dopmyaa fi < fo obwesnaduma,
TO dopMysbl fi U fo HA3BIBAIOTCI IKBHUBAJICHTHBIMIL

Jist yrazanust IeyKTHBHOM CUCTEMbI, TIEPEIUCIAIONIEH Bee 0DIe3HAINMbIe
GOPMYIBI JIOTMKH TPEIUKATOB, BOCTIOILIYEMCA MMEIOITUMUCS ¥ HAC CXeMaMu
akcuom A1)-A3), B KoTopbix Teneps f, g, h - npou3BosibHbIE (HGOPMYJIbL JOTUKU
NPEJNKATOB, U J00ABUM K HUM CJIEYIOIIME JIBE CXEMbI AKCHOM:
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A4) Ecau f, g - dopmysbl JIOTHKH IPEAUKATOB U T - OPEJIMETHas [epe-
MEHHasl, He sIBJISIOINAsiCd CBODONHOI IepeMeHHOI (opmysbl f, TO (oOpMyaa
(Vx(f — g)) — (f — (Vag)) ectb akcuomMa.

A5) Ecam f - ectb dbopMysia JOTHKH TIPEINKATOB, T - TIPEIMETHAS TepeMeH-
Hast ¥ {-TepM, TPUYEM HUKAKOE CBODOJHOE BXOXKJEHHE MepeMeHHOl x B [ He
pacmosiokeHo B 001aCTH IeHCTBUsT KBAHTOPA TI0 TIEPEMEHHON, BXOAMIIEH B, TO
dopuyma (Vzf) — S f, rme mocpeacrsom SYf 06o3HAMEH PE3yABTAT MOICTA-
HOBKM B f TepMma ¢t BMECTO BCeX CBOOOIHBLIX BXOXKJIEHUI IIePeMEHHO T - eCTh
aKCHOMA.

[IpaBunaMu BBIBOJA B 3TOI JEIYKTUBHON CUCTEME SBJISIOTCS YIKE U3BECTHOE
HaM [paBujio modus ponens, a Tak:Ke HOBOE MPABUJIO (M3BECTHOE KAK IIPABUIIO
06061menus ), nozsossioniee u3 dbopmyibl f BoBoauth dbopmyny (Vzf). Umeer
MECTO CIEAYIONIee yTBEPKIACHUE , KOTOPOEe Mbl IPUBOIUM 0€3 JIOKA3ATEIbCTBA,
TaK KakK B MOCJEAVIONEM He OyIeM pacCMAaTPHUBATH JEIYKTUBHYIO CUCTEMY IS
JIOTUKHU TPEIUKATOB:

Yreepxkaenue 5. (Teopema Ténenst 0 mojaHOTE MCUMCIEHUS NPEAUKATOR).
Kaxnasa obmesnaunmast (popMysia JOTHKEU TPEIRKATOB ABJISETCA BBIBOIUMOMN
B IIPUBEJEHHON BBIIIE JE/IYKTUBHOI cucreMe.

Wznaraembrii manee aqropuTMUIECKUil MOIX0OM K YCTAHOBICHUIO OOTIE3HATM-
MOCTH (DOPMYJT JIOTHKHU TTPEIUKATOR HE HCTIOJIb3YeT NAHHON JeAyKTHBHON CHCTE-
Mbl. B ormsimdme oT JIOTUKU BBICKA3BIBAHUHN, JJIs JIOTUKU TPEJIUKATOB HE CYIIe-
CTBYET AJrOPUTMa, PACIO3HAIONIEro obme3HauumMbile Gopmysbl (Teopema Uép-
4a). C Apyroii CTOPOHbBI, CYHMIECTBYET aJIFOPUTMUYECKAs [IPOIELYPa, [MePednc-
JAOmAsS BCe 00me3HadnMbie GOpMysbl (HAnpUMep, OCHOBAHHAS HA, JIEIyKTHB-
HOIl cucTeMe JUlst JIOTUKY TPEIUKATOB) W MO3BOJISIONIAs MJis Jr060il obimesHa-
q9uMO# POPMYJIBI 33 KOHEYHOE YHCJIO MIArOB YCTAHOBUTH €€ ODNIE3HAYUMOCTD.
C mpakTHYECKOM TOYKHU 3PEHUs, OJHAKO, MTaHHAs TPOIEAypa SABJISETCI Upes-
MEPHO TPYIOEMKOM, U Pa3BUTHE PabOT MO ABTOMATHYECKOMY JOKA3ATEIHCTBY
TEOpeM B JIOTHKE MPEIUKATOB ObLIO CBA3aHO C TOUCKOM 0OJee MPUEeMJIEMbIX B
"mpukaagHoM"oTHOmIeHN €8 MomudpuKanmii. MBl onmineM 31ech OTHY M3 Ta-
KX MOIU(UKAINN, CBAZAHHYIO ¢ UCTIOJB30BAHUEM MTPH MOUCKE JOKA3ATEHCTBA
TaK Ha3bIBAEMOTO "MpaBUIa PE3OIONNN AHAJIONa, Y7KE U3BECTHOTO HAM TIPABUIIA
JIsT JIOTUKY BhICKa3biBanmii. COTIaCHO JAHHOW MPOIEype, TOKA3ATETHCTBO 00-
ME3HAYUMOCTH 3aMKHYTON DOpMyJIbl ' CKIAABIBAETCA U3 CIAEAYIONIX ITAMOB:

1) Paccmarpusaercsa dopmyna Fy = —F| u najee npeInpuHAMAIOTCS JTedi-
CTBWsI, HATTPABJIEHHBIE HA, YCTAHOBJIEHNE HEBBITOTHUMOCTH (HopMybiFy (To ecTh
dopmyna F nokassiaercs "or nporusaoro™).

2)K dopmyse Fy npuMeHsieTcs ernovKka SKBUBAJIEHTHBIX (B CMbBICJIE ONPEIe-
JIEHHON BblIllle 9KBUBAJIEHTHOCTH (hopMys1) npeobpa3oBaHuii:

a) UCTIOB3YIOTCA IKBUBaIeHTHBIE 3amenbl (f «— g) — (f&gV(—f)&(—g)), (f —
g) — (—=f V ¢g) HO3BONLIONIE YCTPAHUTD JIOTMYECKUE CBSA3KA BUIA <, —.

6) ncronbayroTes samennt Buna (Ax QrB) — Qy(Ax* Sy B), rae * - caska V
6o &, Q) - kBauTop V ubo 3, A u B - GopMyIIsl | ¥ - TpeMeTHas TepeMeHHast
He Bxomsmas uu B A, uu B B, Kpome Toro mcmosb3ytorca 3ameHbl “VrA —
Jz(-A4), ~Jx A — Va(-A4).

3aMeHbl yKa3aHHbIE B MyHKTE 0), MPUMEHSIIOTCS IO TEX TOp MOKA 3TO BO3-
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MOYKHO, OHU OCYIIECTBJAIOT TIepeMeIlenne KBaHTopoB K "Hadany"dbopmysisl, B
pesyabrare yero Fy npeobpasyercs B bopmyny Fi Buga Q121 ... Qpr, A e A
- 6beckBaHTOpHAad dopmynaa, @1, .. ., Q, - cHMBOILI KBaHTOPOB. IIpo F roBop4r,
Y9TO OHA HAXOIWTCS B HpeJBapEHHOM HOPpMAaJIbHOM (dopme

3)Onuiiem Beomorare/ibHoe IpeobpaszoBanue HOPMyYbL f JOMUKA [PEIu-
KaToB B (opmyny f’, Takoe 9TO f BBINOJIHAMA TOTLA U TOJBKO TOTHA, KOTIA
omosnumMa, f. TIpeanomaraeM, 9o f - 3aMkHyTasg (GopMysna B IpeaBapeHHON
HOpMaJibHON ¢opMme, npudyéMm B €€ "KBaHTOPHOU HpuUCTaBKe'ecTb KBaHTOP J:
f=Vzi...VrrIrgi1g, kK > 0 g - dopmyna B npeasapénnoit HopMaibuoit dhop-
me. Boibepem dbyHKIMOHANBHBIH cuMBOJ ¢ apuocru k (eciu k = 0, To - npes-
METHYIO KOHCTAHTY () HE BCTPEUAIONIYIOCA B ¢, U nosmoxuM [/ = Vrq ... Vg,

- N
rieg =8 ¢E‘;11 )9 - PE3YJIBTAT 3aMEHBl BCeX CBOOOIHBIX BXOXKJCHUII nepe-

MEHHOH X1 B g Ha ¢(x1, ..., Tk). [Ipeanonoxkum, 4To GopMyIa f BLITOIHAMA,
mycTh [ - WHTepmpeTalys, B KOTOpoil eé 3HadeHme ectb 1. PaccmorpnMm mpe-
mukar (g); = h(z1,...,Tk41). Tak kax (Vo ... Vogp3agr19)r = U, ro qus ro-
OBbIX 3JIEMEHTOB a1, ... ,a; obmactu M wmuTepuperanuu | CyIIECTBYET 3JIEMEHT
Gk+1 9TOH obmactu Takoii, uro h(ai,...,ax+1) = U. Oupenenum va M dynk-
uuio p(xy, ..., Tk), HOIArad B yKa3aHHON curyanuu p(ay, ..., a,) = agr1. Torma
h(zy,...,z5,p(x1,...,21)) =W HA M.

Ilycrs I’ - maTepnperanms, oTamyamaaca OT I TOMBKO TeM, 9TO B HEi
CUMBOJIy ¢ comocrasisiercss (pyHKuus p(Ty,...,Tx). Uaaykimei mo nocrpoe-
Hut0 (HopMynbl A HETPYAHO YCTaHOBUTHL, 9TO (DOpMYyJIa tll”t’A - pe3yabTar
OJHOBPEMEHHOH 3aMeHbl B A BCex CBODOMHBIX MEPEMEHHBIX Y1, - - - , Yy HA TEPMBbI
t1,...,t, - OIpenenasgeT B MPOU3BOJIBLHON MHTEPIpETAny J MpeIuKaT, MOJTyda-
foruiics: ofacranopkoit B (A)y dyukIWit (t1)s, ..., (t,)s BMECTO TePEMEHHBIX
Y1y - -+, Yn (€CTU TOIBKO COBIIOAEHO YCAOBUE OTCY TCTBUA CBOOOIHOIO BXOK JICHM I
TIEPEMEHHOM ¥;, PACIIOIOZKEHHOTO B 00J1aCTH AEHCTBYUSA KBAHTOPA IO IEPEMEHHOMN
u3 repma t;, i = 1,...,n). Ucnonw3ys 3ro yrBepxenue (Ha3biBaeMOe Jajiee
"semMott 06 unTepnperaiys" ), moayunuM, uTo (¢')r €CTh Pe3yIbTAT TMOACTAHOB-
kuB (9)r =(9)r = h(z1, ...,z +1) byuxkonunm (d(z1, ..., 26)) 1 = p(a1, ..., 2k)
BMECTO HEPEMEHHO X1, TO ecthb (¢');r = U na M. Takum obpazowm, () = U,
n dhopmyaa [/ Bemonnuma. O6parHO, ecnu [’ BHIIOJHAMA, TO PACCMATPUBACM
uaTepnperamumio I, B koropoii (f'); = N? ro ects (¢'); = U ma M, cHOBA nCmons-
3ys 1eMMy 00 WHTEPIPeTANHsX, HAXOAuM, 9TO (¢'); MOIy9IeHO TMOACTAHOBKON B
dyukumio (g)r = h(xy, ..., Tk, Trr1) Gyakmun (o(xq1, ..., 25))r = p(x1,...,2k)
BMECTO TEPEMEHHON Tji1, TO €CTh JJIs JIOOBIX a1,...,ar W3 M BBITOJHEHO
h(ai, ... ak,plar,...,a;)) =W, u (f); =N

Omnwmcamnoe BwIme mpeobpasopanue [ — f' MO3BOIAET MOCIEIOBATEIHHO
YCTPaHATH KBAHTOPBI 3 U3 KBAHTOPHOI IIPUCTABKY, IIPUMEHAS €r0 HEOOX0IMMOe
4uCI0 pas K ¢popmyie Fy, monyduM B pesyabrare popmyay o suga Ve ... Va, A,
rae A - Geckpanropuas ¢gopmyia. LosopsrT, uro Fo HaxoguTces B CKOJIEMOBCKOM
HOPMAILHOM (bopMe. 3aMeTHM,d TO ODIIE3HAYNMOCTD UCXOMHON byHKIUNF 3K-
BUBAJICHTHA, HEBBITOJHUMOCTH (HOPMYIbI Fo.

4) Hnsa anamusa pbinosnumocru ¢opwmyi [ Buga Vo ... Vx,g, rae g - 6ec-
KBAHTOpHAs (DOPMYJIa, OOBIYHO HCHOJb3yeTcs TeopeMa Jpbpana. Urobbr cB-
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dbopmyuposars 3Ty TEOpEMy, BBEIEM HOHATHE DPOPAHOBCKOIO yHUBEPCYMaH f
dopmyssl f ykazarnoro suna. Hy ecTb MHOXKECTBO TEDPMOB, 33/1aBAEMOE IIOCDEI-
CTBOM CJIETYIONIEr0 WHAYKTUBHOTO OMpeIesIeHus:

a) st KaxkI0i MpeMeTHOH KOHCTaHTHI a, BCTpevaroleiicst B f, oaHoOyK-
BEHHBIH TepM a BxonuT B Hy. Ecin f He mMeeT peaMeTHBIX KOHCTAHT, TO B H f
BKJIIOYAETCS TEPM a1, TME a1 - TepBas Mo aj(aBUTHOMY CIOUCKY MPEIMETHAsT
KOHCTaHTA.

6) Ecsn Tepmbt t1, ..., t, npuaagmuexar Hy u GyHKIMOHANBHBIA CHMBOJI ¢
apHocTH 1 BeTpedaercsa B dopmyne f, 1o TepM ¢(t1,. .., t,) BxonuTr B Hy.

Wawvu ciosamu, Hy 06pa3oBaHo BCeMH TepMaMH, KOTOPbIe MOXKHO MOCTPO-
WTh IPU TOMOIIY MPEIMETHBIX KOHCTAHT U (PYHKITHOHAJIHHBIX CHMBOJIOB, BCTPE-
vatomuxes B f (ecim f He MMeeT HpeIMETHBIX KOHCTAHT, TO PAa3PelIaeTcs Ue-
MOJTB30BATH KOHCTAHTY a1 ). VIMeeT MeCTo CIeayromee yTBepKIeHNe.

Teopema (Dpbpan). 3amkuyTast bopmyna f Buga Vo ... Vr,g, rue g He co-
JEepKUT KBAHTOPOB, BHIMIOJHUMA TOT/IA, ¥ TOJBKO TOTIa, KOT/Ia KayK10e KOHETHOe
IOJMHOKECTBO MHOKeCTBa { S, (" g|ty, ..., t, € Hy} - BeIIOTHIMO.

HoxkaszareabeTBo. Eciin B Hekoropoit uarepuperaiuu [ bopmyna Ve ... Ve, g
umeer 3uadenue I, o B 9100 Ke unTEnperanyu (CoraacHo geMme o6 uHTepIpe-
TAIUIX UCTUHHBI U BCe (POPMYJIBI f’fﬂ'ﬂ;’{i“ g. IlosTOMY TIPEITIONOKUM, UTO BBI-
TIOTHIMO Kask I0e KOHEeTHOe TIOIMHOKecTBO MAOKecTBaM = {S§" " glty, ... t, €
H;}, u 6ymeM IOKa3bIBATH BBIIOJHUMOCTD f.

IIpex e Bcero, yCTaHOBMM CyIIECTBOBAaHWE TAKOW wHTepnperaruul, B KO-
Topoit Bce dopmynsl muHOXKecTBa M mmeror 3uavenne WU. Ecau M - xonewro,
TO 9TO CPa3y BBITEKAET M3 CAEJAHHHOIO lpeinosoxkenusd. Ilycrs M Geckoned-
Ho. Pacemorpum muoKecTBO A = { A1, Ao, ... } Beex BeTpedaomuxcs B popmy-
nax uz M nondopmyn suna P(71,. .., Tm), tae P-npequkarHblii cuMBoJI (Takue
dopmymbl, nosyyaomuecs: coryiacHo IyHKTy P2 onpenenenust GOpMys JIOTH-
KU [PEIUKATOB IPUHATO HA3BIBATH ATOMapPHBIMU, W/, KOPOYe, aTOMaMM).
Jlerko Bugers, uro A 6eckoneuno. Ilycrs M; - noaMmHoxkecTBO MHOXKecTBa M,
COCTOZIIee U3 BCEX TAKUX (DOPMYJI, B KOTOPBIX BCTPEUAIOTCH TOJHKO ATOMBI U3
{A}, As, ..., A;}. Ouenuamo, uro M = UM, M, npiaém kaxnoe M; - xomeu-
wo. Tak Kak kaxmasi popmyna MuOKecTBa M MOCTPOEHA W3 CBOMX ATOMOB IIPU
MTOMOIIA OJIHUX UTOJIHKO JIOTHYECKHX CBA30K, TO OMPENEeHne UCTHHHOCTHBIX
3HAYEHUH 9TUX ATOMOB B KAKOW-JTHOO WHTEPIIPETAINA TO3BOJISIET OJHOZHATHO
OIpeNeINTh U 3HAUYEeHHe caMoil (popMysbl. BBuay BeIOJMHMMOCTH KaxKaoroM;,
MBI MOYKEM PaCcCMOTPeTh Tereph HemycThbie MHOXKeCTBa V; Habopow ai,...,q;
MCTUHHOCTHBIX 3HAYEHU aToMOB A1, ..., A;, ipu KoTOpBIX Bee hopMmybl u3 M;
nmerot 3uaqgenne 1. Tlocrpoum Geckomeunstit rpad - mepeBol’, BepimHaMu i-10
apyca KOToporo OyayT CiayKuTh s1eMenTbl MHOkecTBa V; (npu i = 0 paccmar-
pPHBaeM JOMOJHUTENBHYI BEPITHHY Vg - KOpeHb Aepesa T'). HerpynHo Bumers,
qro ecnnt (v, ..., a4, iq1) € Vigr, T0 (Q1,...,0;) € Vi, B 3TOM CJIyd4ae BEPIIU-
HbL (Qu1, ...y, ip1) U (@, ..., @) coepuHsioTes B Jepese T pebpom, u Apyrux
pébep rpad T He umeer (3a UCKIIOUEHUEM PEGED BEAYIIUX OT KOPHS Uy KO BCEM
BepumaaM (o) u3 Vp). Ilo nocrpoenuto, rpad T’ GeckoHedeH u u3 KaxKaoi u3
€ro BepPIIMH BBIXOIUT JIMIIb KOHE4HOe 4ucio pébep. Ou cBsazeH (BepruuHa vy
JIOCTUKUMA U3 JTI000H BEPIIUHBI) U HE MMEET IUKJIOB( TaK KaK U3 JIO BepIIu-
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HBI MHOZKECTBA V; B MHOXKeCTBO V;_1 BemET /UMb OMHO PEOPO, TO MPU HAJIUIUN
IIKJIA, MOYKHO OBLIO ObI yCMOTPETh MPOTUBOPEYNE N3 HAJIHYNI OABYX PEDEp, BbI-
XOJISIIIUX U3 TOM €ro BEPIINHBI, KOTOPAas OTHOCUTCS K V; ¢ HAMOOIBIIUM HOMEPOM
i), To ecThb siBJsieTcst AepeBoM. IToaromy, cornacHo ussecTHO Jemme Kénura u3
Teopun rpados, B jgepese T cymecTByeT HECKOHEUHDBIN TMYyTh T = Vg, U1, U2, - - . ,
v; € V;upui =1,2,.... Cornacuo nocrpoenuto aepesal’, ecou v; = (aq,...,q;)
U Viy1 = (ﬁl,...,ﬁi—f—l),TO ay =PB1,..., a5 = 0.

ConocraBuM KazK/I0My HATYPAJIbLHOMY I MCTHHHOCTHOE 3HAYEHHE (OV;, TOKOE
q1o v; = (V1,---,%i—1,;). Torma, o4eBHIHO, JJid Kaxkaoro ¢ = 1,2,... 6y-
JIET BBINOJHEHO v; = (a1, qa,...,q;). OupenenuM renepb B KauecTBe 00JaCTH
D wnrepnperanuu I MaOX)ecTBO H ¢, KasknoMy cuMBOTy IpeIMeTHOH KOHCTaH-
TBI, BCTPEYAOMEMYC B f, COMOCTABASEM B KA9eCTBE 3HAYEHWS CaMoro ceds,
dYHKIMOHAIBLHOMY CUMBOJLY ¢, BCTpedaronemMycs B f, cornocrabisgem (yHKIMIO
¢1, Haxa TepmaMu u3 Hy, mpeobpasymomyo Habop (t1,...,t,) TAKHX TEPMOB B
o(t1,...,tn). Bemm A; = P(7,...,7Tm) (30€CH T1,...,Tm € Hy), 10 3HaMCHEE
npeaukara P; wa wabope (71,...,7T,) mojaraeM paBHbIM «;, ¢ = 1,2,... B
OCTAJILHOM HWHTEPIPETAINIO [ TOOIpeIeisieM MPOU3BOIbHO.

ITo onpemgrenuto I arombr Ay, As,... UMEOT B Hell HCTHUHHOCTHOBIE 3Ha-
qeHHus (1,2, . ... Ecim h - nmpomsBoabHas (opmyna us M, TO OHA BXOIUT B
Hekropoe M;, U mpuHUMaeT Ha HAbOpEe MCTUHHOCTHBIX 3HadeHuit (aq,...,q;)
cBoux aroMoB Ay, ..., A;, snauenue U, unbivu ciosamu, (h); = U, u cymecrso-
BaHmne Tpebyemoii mHTepHperTannu ycraHoBieHo. [ycrs (9)r = G(z1,...,%yn).
Ecnu (71,...,7,) - npou3BosbHbIT HAGOP TepMOB U3 Hf, TO COIJIACHO JieMMe
06 unrepuperamuax umeem G((71)r,...,(ma)r) = (Sftfng); = U. C apy-
roii CTOPOHDI, COrJIAcHO onpenesenuio I umeeM (11); = T1,...,(Tn)i = Tn. O1-
ciona G(r1,...,7,) = U, 1o ectb G - TOXKIAECTBEHHO HCTUHHBIA NPEIUKAT, U
(Va1 ...Va,g9); = U. Teopema jgokasana.

Cortadno MOKa3aHHOM TeopeMe, HEBBITOJIHUMOCTE (hopMysbt Fh, mosyden-
HOHl B myHKTE 3) M umetomeii Bun Ve ... Ve, A, 5KBUBATIEHTHA CyIIECTBOBAHUIO
KOHEYHOTO MOAMHOMKeCTBa MHOXecTBa {S;'" " Alty,...,t, € Hp,}, aBmsio-
MIETOCSTHEBBITIONHUMBIM, TAK KaK TTPOBEPKA, BLITTOJTHUMOCTH KOHETHOTO MOIMHO-
JKECTBA YKA3AHHOIO MHOXKECTBa (POPMYJ SIBJISIETCS, TIO CYIIECTBY MTPOBEPKOA
BBIMOJTHUMOCTH KOHEYHOIO MHOXKECTBA (POPMYJT JIOTHKHU BHICKA3BIBAHUN U aJ-

TOPUTMHUYECKH PeATM3yeMa, TO JJIsd YCTAHOBJIEHUS HEBBIOJIHUMOCTH Fy MOXKHO
TMPUMEHSITDH TTepedop TaKUX KOHEUHBIX MOAMHOMKECTB. DTa MPOIEaypa, OIHAKO,
SABJISIETCS YPEe3MEPHO TPYAOEMKOH, W HalmM najbHeimme JAeficTBus OyayT wmc-
MOJIb30BATh TEOpeMy DpOpaHa JIUITh B HETBHOM BHJIE.

Ucrnonb3yst yke onucaHHyio JJis JOIMKHU BbICKA3bIBAHUHN MIPOIIELYPY, IPE0D-
pasyem dopmyny A K KOHBIOHKTHBHON HOPMAaIbHON (opme momxyanm hopmy-
ay A’ supna & B;, tne kaxnaoe B; - IW3bIOHKIMS ATOMOB JuO0 WX OTPHUIA-
Hul. (ATOMBI U UX OTPUIAHUS HA3BIBAIOTCS JINTE€PAMU, IU3HIOHKIUN JUTED
- IM3BIOHKTAMM, JIOTHIECKAsT KOHCTaHTa JI 1O ompemeseHnIo TakKe CIuTa-
ercMsi IU3bIOHKTOM). HeTpynHo BUAETh, 4TO CYIIECTBOBAHUE KOHEYHOrO HEBbI-
IOJIHAMOrO MOAMHOXKECTBa, MHOXKecTBa { S} """ Alt1,...,t,, € Hp,} sxBuBa-
JIEHTHO CYIIECTBOBAHUIO KOHEYHOTO HEBBIMOJTHUMOIO MOMHOKECTBA MHOXKECTBA
{S¢ i Bilty, ...ty € Hpy,i = 1,...,m}. [locnennee nam ymo6HO Gyer BIO-
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caesncreue (DOPMYJUPOBATH KAK CYIECTBOBAHUE TakuxX (MOPMYT f1,..., fi, He
UMEIOIUX ODIINX MEPEMEHHBIX W TOJYYeHHBIX U3 HEKOTOPBIX (DOPMYJ CHHCKA
{Bj, ..., Bn} nepeoboznadennem 6e3 OTOXKIECTBICHNS UX TIEPEMEHHBIXT Y, . - . , Tn,
a TaK»Ke TaKOil TOJCTAHOBKM 0 BMECTO TepeMeHHbIX GopMya f1,. .., fi TepMoB
mHO)KecTBa Hp,, uro cucrema {o(f1),...,0(f1)} - HeBbImONHUMA. (31€Ch TOA-
CTAHOBKA 0 PAaCcCMaTPUBAETCH KAK ONEPATOp Ha MHOXKecTBE (DOpMYy.I).

5) Kak u B ciiyuae JIOTUKH BBICKA3bIBAHUIA, Jjisi YCTAHOBJIEHUS HEBBIIIOIHHU-
mMoctu hbOpPMYIbl Fo Mbl BBEIEM BCIOMOTaTEIbHYO JIEJYKTUBHYIO CUCTEMY, AKCH-
OMaMU KOTOPOU OYIyT ABIATbCS OMpEIeIEHHbIE BBIMIE MU3bIOHKTLIB, . .., By,
¥ JIOKAYKEM, 90 BBIBOJIMMOCTD B 3TOM CHCTEMe KOHCTAHTHI JI SKBUBAJIEHTa, HEBbI-
nopaumocTy Fy. st hopMyaupoBKY MPABUJI BBIBOIA JAHHON IeTyKTUBHON CH-
CTEeMbI HAM TIOHAIOOUTCS ciienyiomas JieMMa 0b yHudunupyorieii moacra-
HOBKe (TIOJICTAHOBKY TEPMOB 1, . . . , t;, BMECTO IEPEMEHHBIX L1, . . . , L, PACCMAT-
pHBaeM Kak OIepATOp Ha MHOMKECTBE GECKBAHTOPHBIX (GOPMYJI U TEPMOB):

Jlemma. Eciw f1,91, ..., fi, g - OeckBanTOpHbIE (bOpMYIBI MO0 TEPMBI U
CYIIECTBYET Takas mojcTaHocka o, uro o(f1) = o(g1),...,0(fk) = o(gr), TO
CYITIECTBYET MUHAMAJIbHAA TOJCTAHOBKA 01, OOIAIAIONAS STUM CBORCTBOM, TO
ectb 01(f1) = o1(q1),---,01(fr) = 01(gr) m ama MOGOH TOACTAHOBKH T3, Y0~
BJIeTBOpsAIOmEel yenosuam oa(f1) = 02(g1),-.-,02(fx) = 02(gk), BBIIOIHEHO:
09 = 0301 TIPU TIOAXOASAIIEH MOJCTAHOBKe 03 (31eCh YMHOMKEHWE TTOJCTAHOBOK
03HAYAET UX NOCJIEI0BATE/ILHOE TPUMEHEHVE).

HoxkaszarembcTBo Ecu paccMarpuBarh KaxKIblil BXOAANINAN B OECKBAHTOD-
Hyto dopmyiy aubo repm f cumBoa ¢ (npeauKaTHbIE CUMBOJL, BDYHKIMOHAb-
HBIA CUMBION JUO0 JIOTHYECKYIO CBA3KY ) APHOCTH N KAK 0003HAMEHUE N-MECTHOM
ollepaIuu HaJ, TepMaMu (B CJIydae JIOTHIeCKON CBA3KHU - HaJ, GECKBAHTOPHBIMU
dopmymnamu), npeobpasyiomieii Habop (t1,...,t,) B caoBo ¢(t1,...,t,), 10 f
OyJeT olpejesisiTh HEKOTOpLIH oneparop f* Ha nadope (71,...,Tm) 3HAYEHU
HEPEMEHHBIX T1, . . ., Ty, Oyzer pasuo Syl rm f Ilycthb T1,. .., Ty - BCE HEpe-
MeHHBIE, BCTpedaoiuecd B f1, 91, .. ., fk, gk U3 ycaoBus jgeMmbl. Torma BeIIO-
uenune yeaosuit o(f1) = o(gq1),...,0(fx) = o(gr) Mg TOACTAHOBKU O TEPMOB
Tly. .+, Ty BMECTO TIEDEMEHHBIX X1, . . . , Ty, SIBJISIETCS PEIIEHUEM CHCTEMbI YDaB-
Henuit i = ¢7,..., fi = g;. Jna onucanus B ABHOM BHJE BCEil COBOKYIIHOCTU
€€ perreHuit NCTIoIb3yeM CJIeIyIONNe SKBUBAJECHTHBIE TPEOOPAZ0OBAHNS JAHHO
CHCTEMBI:

a) Ecim pn mekoTopom i ciioBa f;°, g MMeIoT, CoOTBETCBEHHO BUA O (11, . . ., tp)
u Y(ty,...,t,), TO IPH ¢ # 9 Jeaem BHIBOJ O HECOBMECTHOCTH CHCTEMBI (CO-
[JIACHO TIPEJIIOIOKEHUIO JIEMMbI, 9TO HEBO3MOXKHO), a npu ¢ = 1 (crenosa-
TeJIbHO, TP P = ¢) 3aMeHsieM ypaBHeHue fF = ¢ Ha Tpymmy ypasHEHW
ty=11,...,t, =1,

6) Ecim f cosnamaer ¢ g, To ypasaenne [ = g ymansercs.

B) Eciin mpu HEKOTOPOM ¢ OITHO U3 CJIOB f, g €CTh IepeMeHHast X, a IPyroe
TepM t, T # t, TO B cliydae, KOrja t COMEePKUT T, JeJaeM BBIBOJ, O HECOBMECTHO-
CTH CHUCTEMbI (HEBO3MOXKHO 110 MPENOJJOXKEHHUIO JIEMMbI), HHAYE - [OJCTABJIIEM
t BMECTO T BO BCE OCTABIINECH ypaBHEHUs cucTeMbl. [lamroe mpeoOpa3oBamme
BBITIOSTHAETCA TOJIBKO MPHU YCIOBHUH, YTO CYIIECTBYET OTIUYHOE 0T f;° = g} ypas-
HEHHUe cojiepIKaliee X.
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ITpeoGpazoBanue B) yMEHBIIAET YUC/IO EPEMEHHBIX X, HE UMEIOIIUX SBHOIO
BBIPDAXKEHUS & = { Yepe3 OCTAJIbHBIE TIePEMEHHBIE CHCTEMbI JTHO0 UMEIoIuX Gosee
ONTHOTO BXOXKJEHWS B CUCTEMY, ¥ OHO TTPUMEHUMO JIUIIh KOHETHOE YHUCII0 Pas.

IpeoGpazoBanue a), B ciyuae IPUMEHEHNs €r0 K YPABHEHNSIM MaKCHMAaJIbHO
BO3MOXKHOU JJIMHBI, YMEHBITAET YUCI0 YPABHEHUN MAHHON aub0 OonbIneit aju-
HBI, ¥ TAKUM 0DPA30M €ro BO3MOXKHO TPUMEHATH JIWITH KOHEYHOE YUCJI0 Pa3 1o
3aBepileHun 1peobpa3oBaHuil B)

Takum 0O6pa30M HPOLECC IPUMEHEHUs K CUCTEME yPaBHEHHUH mpeobpaszoBa-
Huii a), 6), B) 0OPBIBAETCS 338 KOHETHOE YUCJIO IATOB. Pe3yIbTupyomas cucreMa
K KOTODO# 3TH Mpeobpa3oBaHusi HEMPUMEHUMbI MOXKET UMETh JIUITh BUAT;, =
1s-wsxi, = 0,, Te Tepmbl 01,. .., 0, He CONEPKAT NEPEMEHHDBIX Ti,, ..., Tj,-
Bribepem Temepb B KadecTBe 0] HOACTAHOBKY TepMOB 01, ..., 0, BMecTo mepe-
MEHHBIX Tj, , . - - , Tj,. EC/IH IePeMeHHbIe Tj, , . . . , T, IMEIOT CBOMMH 3HAYCHUAMM
TepMbl 01, ..., 0,, a Kaknaa nepemennas z;, j € {1,...,m}\{i1,...,i,}, nme-
eT 3HavYeHneM OJHODOYKBEHHBI TepM T, TO ypaBHenud z;, = 07,...,z; = 07
BBIIOJIHAIOTCS, & cenoBarensuo, o1(f1) = o1(g1),...,01(fx) = o1(gx)- Mpen-
[OJIOXKUM, 9TO 03 - MOACTAHOBKA Takasd, d4ro o9(f1) = o2(g1),...,02(fk) =
o2(gx). Bes orpanmdenns OGIIHOCTH MOKHO CIMTATD, 9TO 09 MOJACTABIIET Tep-
MBI Ty, . . ., Ty BMECTO IEPEMEHHBIX Z1, . . . , Lq, ¢ > M. Habop 3navenuit (11, . . ., T,
TEPEMEHHBIX T1, .. ., Ty YAOBJIETBOPAET CHCTeMe T;, = 07,...,z;, = 67. 910
O3HAYAET, YTO BBITIOJHEHBI COOTHOIICHMUSI:

Q%1 Ty Q%1 T
Tin = S0 O Ty, = ST O,
rae {j1,---,Jrf ={1,...,m}\{41,...,ip}. Ecoin Teneps BHIOpAThH B KaIeCTBE
03 IOJCTAHOBKY T€PMOB T}, - ., Tj Tm41, - - - » Tg BMECTO TEPEMEHHBIX T, , . . -, L, s Tyn1s - - -

TO TIOJIYIUM 09 = 03071. JIeMMa JOKa3aHa.

IToxacranoBka 0 CymeCTBOBAHWE KOTOPOI YCTAHOBJIEHO B JAHHOM JIeMMe, Ha-
3pIBaeTCa yHubunupyomeil moacranoskol musa nmap (f1,91), .-, (fx, 9k)-
3ambikanueM qu3bionkTa D (06o3ragaembim [D]) Gymem HazbBarh hopMymy
Vr1Veyp D, roe x1, ..., T, - Bce Bxoasmme B D mpeaMerHble nepeMenHbe. Ecin
OIpeIeIEHHOe Ha, MHOXKECTBE U3 bIOHKTOB "MPaBUiIo BHIBOAA ' TTO3BOISIET BHIBO-
JUTH U3 JU3BIOHKTOR D1, . .., D, mums Takue ciuencreus Dy, aro dopmyaa [Do]
ectb normaeckoe caeacteue dbopmyan [Dy], ..., [D;], To Takoe mpaBmUIO BBHIBOIA
Ha30BEM KOppeKTHBIM. KaK JIErKo BUIETh, €CJIU MPH UCIIOJIb30BAHUN HEKOTOPOTO
Habopa KOPPEKTHBIX MTPABUJ BBIBOJIA U3 JU3BIOHKTOB B, . . ., By,, BBEJIEHHBIX B
nyHKTe 4) ynaércs 3a KOHEYHOe YHCIIO TTaroB W3BJIEUb JIOTHYECKYI0 KOHCTAHTY
JI, To bopmyna Fs meBbimosauMA, a F' - obmesnaunma. [Ipeamonaraemas 31ech
MPOIEAYyPa ABTOMATHYIECKOTO JAOKA3ATEIbCTBA, TEOPEM WCIOJIb3YET PHU TMTOUC-
Ke TaKoro BbIBOJA KOHCTAHTh K ciieytomue (Kak JIErKO BUJETh, KOPPEKTHBIE)
TpaBUa BBIBOIA:

RO (mepeobozHatieHns iepeMeHHbIX ). VI3 Tpon3BOILHOTO T3 bIoHKTAa D BbI-
BOIUTCS TU3BIOHKT D', monydenustii n3 D nepeofo3HadenneM 6€3 OTOXKIECTB-
JIEHUH TTepeMEeHHbBIX, BXOAAMX B D.

R1 (upasuio pezonouuu) Ecom f1 V---V fs u g1 V -+ V g - IU3DIOHK-
ThI, MHOXKECTBA [IEPEMEHHBIX KOTOPBIX HE MEPEMEKAIOTCS, IPUIEM f; nMeeT BuI
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P(t1,...,tx), a gj - Bun —P(t],...,t},) u 0 - yunduuupoBaHHas IOACTAHOBKA
s napet (P(ty, ... tg), Py, ..., t)), i € {1,...,s}, 5 € {1,...,r}, To BBIBO-
JIATCA TA3BIOHKT

a(fi)V---Vo(fici)Vo(fixr)V---Va(fs)Va(gi)V---Va(gi—1)Vo(gjr1)V---Va(g,)

(ecimm s = r = 1, T0 BBIBOAMTCS KOHCTaHTa JI).

JM3bIOHKT TOIyYaeMblii coryiacHo mpasuiay R1, Ha3piBaeTcape30JIbBEHTOM
MCXOIHBIX JU3bIOHKTOB.

R2 (mpaswio ckiensanus) Eciau f1V- - -V fs - TU3BIOHKT U 0 -yHUGDUTEPYIONIAS
noxgcranoska s (fs, f5), © # 4, .5 € {1,...,s}, TO BBIBOZUTCS NUIBLIOHKT
o(fi) V- Vo(ficr)Vol(firr) V- Valfs)

Yr1Bepxkaeune 6. Eciv dbopmyna Fy HEBBITIOMHUMA, TO 33 KOHEYHOE HUHC-
JIO TAroB U3 AN3BIOHKTOB Bi, ..., B, npu momormn npasua BeiBoga RO,R1,R2
MOZKeT OBITH BBIBEJIEHA JIOTHYECKAsT KOHCTAHTa J1.

HokaszarenbcrBo Kak 6bLI0 3aMedeH0 B KOHIE TIYHKTA 4), HEBBITOIHU-
MocTh Fy Bieuér cymecrBoBanue Takux hopMya fi, ..., fi, He IMEIOMUX ODIHX
MEPEMEHHBIX U TIOJYYeHHBIX W3 HEKOTOPBIX (hopMys cruckad{ By, . . ., By} mepe-
obo3HaveHNEM 0€3 OTOXKIECTBIEHAS UX TIEPEMEHHBIX X1, - . . , T, & TAKIKE TAKON
[IOJICTAHOBKH 0 BMECTO ITI€peMeHHbIX hopmy f1, . . ., fi TepmoB muOXKecTBa H ),
aro cucrema {o(f1),...,0(f;)} HeBbImONHEMA.

Kaxmas dopmyia o(f;) umeer pug A7 V-V AY rne Ay, ..., As - aToMBI
0e3 MepPeMeHHbIX, (i, . .., (s - JOIUIECKUE KOHCTAHTHI. ECIH HEKOTOPBIE A?f B
310l bopMysIe COBIAIAIOT MEXK Y CODOI, TO OCIe UX OTOXKIAECTBIAeHUT POPMy-
na o(f;) npeobpasyerca B HEKOTOPBIA JU3bIOHKT, KOTOPLIH 0603Ha4mMd;. [IycThb
Aj,..., A, - BCe pa3IUIHBIE ATOMBI, BCTPEYAOIIIECS B NU3BIOHKTAX d1, . . . , df,
n > 1. Muoxkecrso M = {dy,...,d;} upeacrasum B Buge My U My U M3, rae
M - BCe IU3BIOHKTBI, B KOTOpbIE He BXOauUT A1, My - BCe NU3BIOHKTHI BUJIA
AV B, M3 - Bce nu3bioHKTHL Buga A1 V B. Paccmorpum muoxkectBo My, 06-
pasoBaHHOe BceMu Au3broHKTaMu Buaa BV C, roe A1V B € My, ~A1 VC € Mj
(ecmu Ay € My, -A; € Ms, to B My Brmouaercs JI). Tak kak {dy,...,d;}
- HEBBITIOJTHUMOE MHOMKECTBO JH3BIOHKTOB, TO JJIsl JIIOOBIX UCTUHHOCTHBIX 3HA-
qeHuit ay,...,a, aromos Aj,..., A, cymecrsyer dopmyna d € M, umeromas
saauenne JI. Ecim d € My, to d € M' = M; U My. Ecin taxoit dhopMybt
d B M wmer, To upu a; = U cymecrsyer dpopmyna d = —A; V C umeromas
snagenueM JI, a nupu a; = JI - popmyna d’ = A; V B, uMmerolias snadenue JI,
d' € M3, d’ € M,. Takum o6pa3oM, BApbUPYs IPH (PUKCUPOBAHHBIX A2, - . - , Gy,
3HAYCHUE a1, HAXOmuM ykazanube dopmyner d',d” n nomywaem, ato dpopmyna
d" = BV C, npunajuexxamasa My, a ciaenosarenabno u M’ umeer na zabope
3HAYEHUH A2, . .., 0, GTOMOB As, ..., A, 3uadenue JI. Mbl nonyawnnu, 9ro s
J0ObIX MCTHMHHOCTHBIX 3HadeHuil aroMmos As, ..., A, B M’ umeerca dgpopmyia,
3HaYEHHne KOTOpoi ecThb JI, T.e. M’ HeBBIIOMHUMO U UMeeT He Goseen — 1 aroma.

[Mycts ausbionkT B V C u3z My nonyden u3 qusabioHKTOB A1 V B € My u
—A;VC € Ms. A1 V B BO3HUKJIO U3 HEKOTOPOTO 0 ( f;) OTOXKIECTBICHUEM OJIU-
HakoBbx surep. Caenosarensno, o(f;) = ojo{(fi), rme of ynudumupyer te
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JIATEPBI U3 f;, KOTOPHIE COBMAMAIOT MOCJIE TPUMEHEHUS K HUM 0. AHAJIOTHYIHO,
o(f;) = 0404 (f;). Tak Kak nepemMeHHbIe B f; n f; PasnIuaHbL, TO MOKHO CIATATD
oy =of =0", 0y = 01 = ¢'. Herpynuo suners, uro o’ (f;) u o”(f;) nomyde-
HBL U3 f;, f; HeCKONLKUME mpuMeHeHusaMY npasmwia R2. Beinensas so”(fi) u
o' (f;) Te aTOMBI, MIpUMEHEHNE HOJACTAHOBKU 0’ K KOTOPBIM JaET, COOTBETCTBEH-
Ho, A1 u —A;, 6ynem umers nyist o (f;) u 0”(f;) crenyiomue npencrasienus:
o’(fi) = P(0},...,0,) VB, o"(f;) = ~P,...,0,) v, o'(P(b,...,05)) =
Ay, 0'(B") =B, o' (P(0],...,0.)) = A1, 0/(C") = C. Paccmarpusas nauee moj-
CTaHOBKY p, yHubuuupyromywo napy (P(61,...,60s), P(0],...,6.)), nony4dum,
YTO M HEKOTOPO# moicranoBku p' Beimonnsiercs o' = p'p. Tpu 310M JU3b-
1okt p(B’)V p(C’) nomyuen uz o’ (f;), o (f;) no npasuny R1, npuuém BV C =
P (p(B") V p(C")). TIpoBenéHAEBIE PACCYZKIEHUS TOKASBIBAIOT, 9TO MPUMEHSS K
{f1,--., fi} npaBuma RO,R1,R2 moxkHO onyunTh Takue GopMyasi{gs,...,gr},
He UMeroIie obmux nepeMennbrx, uro My U My = {6(¢1),...,0(gr)} ana moa-
XOIAMIEH MOACTAHOBKA &, TO €CTh JJIA g1, - . ., Jr BBIIOJHEHLI TC YK€ YCIOBHUS,
uro u gns fi,..., fi, u ancao aromos B dpopmynax {5(g1),...,5(g.)}, xors Gbt
Ha omuH MeHbme, 1eM B {o(f1),...,0(f1)}.

IIponomkas ONMCAHHBIA MPOMECC JIOTHIECKOTO BBIBOJA, 33 KOHETHOE UHCIIO
IIArOB MOJIYIUM CHCTEMY {R1, ..., Ry}, YIOBIETBOPAIONIYIO YKA3aHHBIM YCIOBH-
AM, IPUYEM TAKYIO, YTO JJI He€ YUCJIO aTOMOB B COOTBETCTBYIOLIEM CeMelcTBe
{6(h1),...,6(hq)} oxaxerca pasuo 0. 910 o3Hadaer, 4t0g = 1w o(hi) =JI, a
caeaoBaTenbuo, u hy = JI, U yTrBepX)IeHne JOKA3aHO.

IpuBenéM mpOCTOH MpUMeEp MPUMEHEHUS ONMHCAHHON BBIIIE TIPOTETYPHI aB-
TOMATHYECKOTO JOKA3ATEIbCTBA TEOPeM JIOTHKHU npeaukaTos. QopumymnaF, 06-
MIE3HAYNMOCTb KOTOPOi TpebyeTcsi yCTaHOBUTH UMEeT BU/I:

(VoIy(P(z,y) vV Q(z,y))&VaVy(P(z,y) — R(z, f(z,y)))&
&Vavy(Q(z,y) — R(x, f(z,y))) — YrIyR(z,y))

Orpunanue Fj dpopmysasr F npeacras/isieT OO0 KOHbIOHKITUIO CJIETYOIINX
dbopmy:

Va3y(P(z,y) vV Q(z,y));
VaVy(P(z,y) — R(z, f(z,y))):
VaVy(Q(z,y) — R(z, f(z,v)));
JzVy—-R(x,y).
HETPYJIHO IPOBEPUTH, YTO OIMCAHHbIE B MYHKTaX 2)-4) npeobpasoBaHus,
TTO3BOJIAIONTUE OMPENE/IUTh UCXOIHYIO COBOKYIHOCTH AU3BIOHKTOB B, ..., By,

MOKHO IIPUMEHATDH K KaxKI0# n3 93Tux (HopMysI M0 oTaeabHoCTH. B mepsoit dhop-
MyJie u3baBIsgeMcs OT KBAHTOPA CyIIECTBOBAHUS, BBO/IA B PACCMOTPEHUE HOBbII
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dyuknmonanbubiil cumoa g: V(P (x, g(z)) vV Q(z, g(x))), B nocueaueit dpopmy-
Jie 71 9TOM MEsTM WCTIOMTb3yeM HOBYIO MTPEIMETHYTO mepeMennya: Vy—R(a, y).
OKOHYATENBHO, TIOIYYAEM CIEAYIONIYIO CHCTEMY TU3bIOHKTOB:

1) P(z,g(x)) vV Q(z, g(x))

2) ~P(z,y) vV R(z, f(z,y))

3) _'Q(*T7 y) \ R(l‘, f(CE, y))

4) ﬁR(aa y)

Hanee nepeobo3HadaeM IEPEMEHHYIO Y B AU3bIOHKTE 4 Ha iy 1 yHuuUnupyem
R(a,y’) ¢ R(x, f(x,y)) us musbionkra 2:a = x,y' = f(z,y), ¥ = f(a,y). Takum
00pa3oM, yHRpHUIHPYIOIIAL MTOACTAHOBK, NMEET BUJ, Sj;;
nosygaeM 1o npasuiy R1 HOBBIA QU3 bIOHKT:

5) ~P(a,y)

Jasiee n3 IU3BIOHKTOB 3, 4 MOMyYaeM aHAJOTHIHBIM OOPA3OM:

6) =Q(a,y)

Yaudurupyem P(a,y) ¢ P(z,g(x)) uz auzbionkra 1: ¢ = a, y = g(a), u
TOJIYIaeM CIEJICTBUE AU3BIOHKTOB O, 1:

7) Qla, g(a))

Haxoserr, ynudumupyen Q(a, g(a)) 1 ~Q(a,y) (o ects musbionxts 6,7) 1
BBIBOJMM KOHCTAHTY JI.

Boobirme roBopsi, mporece moncka BHIBOAA, KOHCTAHTHI JI U3 MCXOTHBIX IN3h-
OHKTOB B, ..., B, npu nomomu npasun BeiBoaa RO,R1,R2 moxker okazarbcsa
HENPHEMIIEMO TPYAOEMKHNM, JA2KE B PACCMATPUBAEMOM BBIIIE POCTOM MPUMEPE
MOXKHO 6bLTO OBl YKA3aTh TOCTATOYHOE KOJUIECTBO ATBTEPHATUBHBIX CIOCOOOB
MIPUMEHEHUs! TPABHJ BBIBOA (HATPHMED, MOIYINTh PE30JbBEHTHI N3 bIOHKTOBR
1u 2, 6o 1u 3).

TpymoEMKOCTH TIOMCKA BBIBOJAA JJIsi OMMCAHHOM MPOIETyPhl PACTET IKCIIO-
HEHIMAJIBHO C POCTOM TIyOHHBI BBIBOJIA, M 9TO 3ACTABJIAET MPEAIPUHAMATH HC-
CJI€/IOBAHMS, HAIIPABJIEHHBIE HA HAXOXKIEHUE IIPUHIMUIIOB YIPABIEHHUS BbIBOJIOM
crencTBuii. Mbl IpuBeIEM 3/1eCh KPATKHH 0030p TAKOrO pojia MPUHITUIIOB, KOTO-
pbie ObLIM HANIEHBI TPH TTPAKTUYIECKOM UCTIOTh30BAHIE YKA3AHHOM MTPOTIE 1y PhI,
a TaKKe MMPU TEOPETUIECKOM €8 UCCIIETOBAHUN. DTH MPUHITAIBI MOYKHO Pa30uTh
HA JBE TPYIIBI - IPUHIABI HCKIIOYEHAS W3 PACCMOTPEHUS HEKOTOPHIX "nu305b-
TOYHBIX " CJIEACTBHI, C JOKA3ATEIHCTBOM COXPAHEHUs MOJHOTHI MIPOLEAYPhI IPH
uX npuMeHeHUH (OHM MOJIyYNJIM Has3BaHue "cTparernu ovuiieHus' ), U SBPUCTH-
YeCcKUe MPUHIUIIBL yIIopsaoueHus nepebopa pesonbsent ("crpareruu ynopsio-
uyenus"). Hauném ¢ mpocrefiinmmx npuMepoB TaKuX CTPATEruii:

1) Crparerusi peaovYTeHNsl OJHOYIEHOB Kak HETPYJIHO 3aMETUTh,
MPUMEHEHNEe TPABAIIA PE3OTIONNY K Tu3bIOHKTaMAV K V- - VK, 1 nu ~A'VK{V
-V K/ _| IJUHBL M # 1 COOTBETCTBEHHO MAET pe3oibeeHTy K1 V.- -V K/! |V
K{"V---V K" | nauael m + n — 2. JIjnuHa 374 JHITH B TOM CIIyYae OKasKeTcs
MEHBIEeH JJTUHBI OJHOIO U3 WCXOJHBIX JU3LIOHKTOB, KOTAA APYIoi TU3HIOHKT
uMen aiuay 1, To ectb sBasuica "ommnousmenom". Mcexoms u3 Takoro, BooOIme
rOBOPs, SBPUCTHIECKOTO COOOPArKEHHUS MMONTYIeHUsl CJIEACTBU, OOMee TPOCTHIX
9eM MCXOAHbIe (POPMYJIbI, CTPATErMS NPEANOYTEHNS OJHOUIEHOB PEKOMEH IyeT
[IEPBOOUEPETHOE TPUMEHEHNE IPABIIIA PESOTIONUE K OTHOUIEHAM.

ay) B C €€ TIOMOTITHIO
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2) UckiriouyeHne TaBTOJMOTUIl M YHUKAJIBHBIX JIATEP B [IPOIECCE BbI-
BOJIA CJAENCTBHUH OTOPACHIBAIOTCA AM3BHIOHKTH Buaa (A V —AV By V -+ V By)
("raBromorun"). Ecin npenukaTHbIi cuMBOIJ P BCTpeuaeTcs BO BCeX TUIBIOHK-
TaX TOJBKO C OTPHUIAHUEM, JTUOO TOJBKO 0e3 OTPUIAHHS, TO BCe comeprKarnie P
JMU3BIOHKTHL OTOPACHIBAIOTCS.

Crparerus TpeanouTeHus OIHOYICHOB JAET TPUMED CTPATETHH YITOPAI0ve-
HUsI, TPUHITUI UCKIIOYEHUS TABTOJOTHN U YHUKAJIBHBIX JIUTED - TIPUMeEp CTpa-
TEruu OYUIICHUS.

3) Crparerusi mepBooYep&éaHOro IPUMEHEHHs IPaBUJIA CKJIEHBa-
HUs: TpaBuio R1 mpuMmensieTcss JUITb TOCTE TOTO, KaK OBLIH TIOJYYEeHBI BCe
BO3MOXKHBIE B TEKYIIEH CUTYAIINU CJIE€ICTBUS ¢ TPUMeHeHneM mpasmia R2.

4) Crparerns KCIIOJb30BaHud moaciaydaeB Jusbioukr D Ha3bBaeT-
¢ moAcay4daem au3bionkTa C, eciau CymecTByeT Takasg HOICTAHOBKA 0, UTO
C umeer Buz o(D) V C'. Crparerus 3aKa04uaeTcs B OTOPACHIBAHUU BCEX BO3-
HUKAIOIIUX TPYW BBIBOME MU3LIOHKTOR C, [I7I KOTOPBIX Yy Ke HalieH ObLT paHee
HEKOTODBIH UX MOACAYdYa (JaHHAsS CTPATErdd SAB/AFETC CTpaTerueil OYuIeHus
U rapaHTUPYET NOJIyYeHUe 33 KOHEYHOEe YUCJIO maroB Koucrautor "JIM).

5) Crparerus MIPpUMEHEHNs HECYINEro MHOXKECTBA U3 bIOHKTOB JTa
CTpaTerusi CBA3aHa C BBIIETEHUEM B MCXOMTHOM MHOXKECTBe AU3bIOHKTOBM Ta-
KOT'0, BO3MOKHO 0’0JIbIIIero moaMuoxkectsa M’ mpo KOTOpOe U3BECTHO, UTO OHO
BoinoinuMo (HanpuMep M’ Moxer GbITh 00PA30BAHO BCEMU AKUOMAMU, U3 KO-
TOpbIX Tpebyercd U3BJIEYb 3aJaHHOE cieicTBue). [Ipu BbIBO#E CAEACTBUIL 10-
MyCKAeTCs JIAIb TAKOe MPUMEHEHNE MPABUIIA PE30TIONNUN, KOT/IA XOTsI Obl ONUH
W3 HECYIUX JU3BbIOHKTOB NPUHAIJIEKHUT Hecylnemy MHoXKecTBY. [lociennee
OTIpeIesIAeTCs CIEYIOMUM UHAYKTUBHBIM 00pa3oM:

a) Kaxkpiii snement uz M\ M’ orHOCUTCS K HECYIIEMY MHOXKECTBY.

6) Ecau pe3oibBenTa oIy YeHa IPU YYACTUH XOTs Obl OIHOIO 3JIEMEHTA, HECY-
Iero MHOZKECTBA, TO OHA BXOJAWUT B HECYIIIEE MHOXKECTBO.

B) Pesynprarer npumenenust mpasmia RO mmGo R2 k 3memenTy Hecymero
MHOKECTBA JAI0T JIEMEHT HECYIIero MHOXKEeCTBA.

6) cTparerusi MCHOJb30BaHUs JIMHENHBIX BBIBOJOB JIWHEHHBIH BhI-
BOJI TIPEJICTABIIIET CODOM MOCTETOBATEIFHOCTh TPUMEHEHHH TPABTIa, PE30JTo-
AU OTIPEIEAeMYIO TUArPAMON CIEMTYIONIETO BUIA:

Dy C1
7
Dy Cy
I 7
Do Cs
7
Cn
I 7
D,
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Bnech kaxkaoe C; - aubO 3JIEMEHT MCXOOHOIO MHOXKECTBA, JU3bIOHKTOB M,
6o ectb mekTopoe D; npm j € {0,1,...,7 — 1}. meer mecTo yTBepKIeHne
(Aunepcon-Brescoy), cormacHo KOTOpOMY JIjisl IOy IeHusT KOHCTaHTHI JI mocTa-
TOYHO UCTIOIB30BATE JIUITH JINHEHHBIE BBIBOIBI (37€Ch U Jajiee Mbl DACCMaTPHBa-
€M JIUIIL BCTPEYAIOIINEcs B BbIBOJAX MpaBuia R1, Tak Kak MMEHHO OHH OTBET-
CTBEHHbBI 33 YKCIIOHEHIMAIHHO HAPACTAIOILYIO C YBEJIMYEHUEM TIyOUHBI BHIBOJIA
TPYIOEMKOCTE TIONCKA JIOKA3ATENBCTBA, HE YIOMUHASA O BO3MOXKHBIX IIPUMEHE-
uusix "omaomectHbix "mpasra RO u R2). Bamernm, uro camo no cebe orpannye-
HHe JTUHEeHHOCTH BBIBOJA HE YCTPAHSET NPEBOBUIHON CXEMBbI TIOUCKA JTUHEHHOTO
BBIBOMIA IPU Tiepebope pa3anydsbix Bo3Mmoxkuocteit misaCh, Cy, ..., C).

7) CoBMecCTHOE MPUMEHEHNE CTPATETUil UCIIOIb30BAHUS TOACTYYa€eB
U cJuAHUA. Beeném cHadama BCIOMOTATENBHBIE MOHATHA CIUSTHUA U JIATE-
pul causinus. Pesonesenta o(D)) V-V o(D))V o(DY)V - -V o(D) aeyx
Iu3bOHKTOB AV Dy V-V D! u =AV D}V ---V D!/ Ha3biBaerTca cOAUSHUEM
TUX JU3BIOHKTOB, ecn cymectyor Takued € {1,...,n} n ¢ € {1,...,m},
uro 0(Dj}) = o(DY}). ®opumyna o(D;]) npu 3TOM Ha3bIBAETCs JIMTEPO Cornsi-
Hust. Annepcony u Bjiencoy npuHajieskuT yTBEpKICHUE O TOM, YTO [IPHU TIOKCKE
BBIBOJIA KOHCTAHTHI J1 TOCTATOYHO OIPAHMYUTCS JIANTH TAKAMH JTHHEAHBIMA BhI-
BOJIAMH, ¥ KOTOPBIX Kaxkmoe C; (0603HAYeHNs Te XKe, UTO B IIyHKTe 6) 1ubo npu-
HAJJIEZKUT UCXOJHOMY MHOXKECTBY JM3BLIOHKTOB M, 6O ABJISETCS HEKOTOPHIM
Dj, j < i, IOIy<YeHHLIM IIPU CIUSHAY ABYX AUILIOHKTOB, IPUIEM TUTEPO (yHE-
dburupyemoit mpu npumenerny npasuia pesosormu dpopmymnoit A mubo —A')B
C; npn nony4dernn D; SBIsieTCS HEKOTOPAasi INTEPA, CIUAHAS, a caMo D; sBisi-
ercs noacaydaeM au3bioHkTa D;_1. HecMoTps Ha CylnecTBEHHOE OrpaHuIeHue B
ucnonb3osanuu dopmyn C;, e npuHatexkamux M (0 cCpaBHEHUIO ¢ TYHKTOM
6), JaHHOE YTBEPKICHHUE IPAKTUYECKHU He YCTPAHeT 3DEKT IKCIOHEHIUATBHOTO
HApaCTaHUs TPYJOEMKOCTH, TaK KAK JOCTATOYHOE KOJUIECTBO ATbTEPHATUBHBIX
[PUMEHEHUI TIPABUJI BHIBOAA HA KAXKJIOM Ilare JaéT yKe MCXOAHOE MHOXKECTBO
M.

8) Crparerus ynopsaaodenus jurep. Bo3aMOXKHO TPUMEHEHHE TIPH TTOUC-
Ke BbIBOJA KOHCTAHTBI JI IPyroro orpaHudeHus Ha BUJ JUHEHHOrO BbIBOAA. B
9TOM CJIydae pa3perrarorieil aurepoit B kKaxaoMm D; sBasercs nepBas JUTepa,
10 ectb Djy1 Bosmukaer us D; = AV Dy V.-V D, uC;=D{V---vVDJ Vv
—A"V DY V-V Dy kak

a(DY) V-V o(Dj_1)Vo(Dj)V---Va(Dy) V(D) V- -Va(Dy),

npUYéM YKa3aHHOE 3/1eCh YIOPAI09eHne JIUTEP B Au3bioukTe D; 1 cOXpaHs-
ercd. Kak u B myukre 7, npeanonaraercs, 910 Kaxjaoe C; - ub0o U3 UCXOTHOTO
MHOXKeCTBa 1u3bIOHKTOB M, ynbo coBnazaer ¢ mexkropbsiM Dj, j < i, sBIsiIO-
MIUMCS TU3BIOHKTOM cusnus. [loqHoTa manHo# crpareruu Takxke ObLIa ycTa-
HOBJIeHA B paborax Aumepcona u Biencoy.

JLjist MyUTFOCTpAIMY TTPUMEHEHHU ST IEPEYNC/IEHHBIX BBIIIE CTPATErWi PACCMOT-
P¥M CPABHUTEIHHO MPOCTOH IPUMED T0KA3ATETHCTBA TEOPEM U3 TEOPUU TPYIIIL.
Byner mokasbiBaTbCs yTBEPKIEHUE O TOM, 9TO B ACCOMUATHBHON CHCTEME B KO-
TOpOii ypaBHeHUs Buja xa = b U ay = b UMEIOT JIeBOe U TPABOE peIlleHne & U
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Y, CYIIECTBYET MPABBIN €INHUIHBIN JTEMEHT. TPU (POPMYJIUPOBKE ITOTO YTBEP-
JKJIEHUST HA SI3BIKE JIOTHKHU MTPETUKATOBUCIIONB3YEM TPEXMECTHBIH TTPeIuKATHBIH
cumBosl P(x,y, z), MHTEpIpEeTHpyeMblii KaK paBeHCTBO xy = z. [locie mpeo6-
pa30BaHus K BUAY JIA3IBIOHKTOB AKCHOMBI CYIIECTBOBAHUS DEIEHUIl ypaBHEHMIH
xa =bu ay = b npuHUMAIOT BU;

Dy - P(g(z,y),z,y) cyuecrBoBaHue pelieHus iis ra = b

Dy — P(z,h(z,y),y) cylmecTBOBaHUE PeIIeHU I ay = b

ACCOUATUBHOCTD BhIpazKacTCA ABYMA JU3BIOHKTaAMM:

Ds — =P(x,y,2)V-P(y,v,w) VvV -P(x,w,u) V P(z,v,u);

Dy - _‘P(Ivyaz) \/_‘P(y,’U,U)) \/_‘P(Z,’U,U) \/P(Zawvu);

Hakownerr, oTpuiianme yrBepKIeHUs O CYIIECTBOBAHUH MPABOTO €IMHUIHOTO
3JIEMEHTa IIPUBOJUTCA K BUJLY:

D5 - _'P(f(y)vya f(y))

B ucxonHoill cuTyanyuyu Hecylnee MHOXKECTBO COCTOUT U3 €AUHCTBEHHOIO 3J1e-
MeHTa Ds, Npu IpHMEHEHWH IPABUJ BBIBOJAA OyIeM CTPOUTH JIHIND JIMHEHbIE
BuIBOALI. CTparernst MpeanouTeHnss OOHOUICHOB JAET JINID JIBE BO3MOKHOCTH
- mpumenenne npasunaa R1 x D5 u D3, mubo ¥ Ds u D4. Buibepem, nampumep,
MEPBYIO U3 HUX, TMOJYy9IUM U3 bIOHKT:

Ds — ﬁP(x,y,f(z))\/ﬂP(y, Z,U)\/—‘P(.I‘,U,f(z))

(o Mepe HaIOOHOCTH B HOBBIX JU3bIOHKTAX IIPOBOIUM [EPEOBO3HAUEHUE TIe-
pemennbix). Teneps Hecylee MHOXKECTBO UMeeT yxKe ABa esementa -Ds u Dg, u
crpaTerus HpPeJoYTeHNs OJIHOUY/IEHOB BOBJIEKAET B PACCMOTPEHHUE TAKIKE JIU3'b-
oHKTHI D 1 Dy. Ilpumenssa npasuno R1 k Dy 1 Dg, nosrydaeM AU3BIOHKT:

D; - —|P(w,y,z)VﬁP(g(x,f(y)),z,f(y))

Hanee u3 Dy u D1 BBIBOIUM:

DS - _'P(xvyaz)

1, HakoHel, yaudunupysa Dg ¢ orpunanneMm Do, BBIBOIUM KOHCTAHTY JI.

Pasbupast npuMep, Mbl IIPUBEJIU JIUIIb BEAYIYIO K IEIH /1 HEerNOoIKy Bbl-
Boja. BMecre ¢ TeM, 3/1eCh UMENIOCh yKe JI0CTATOYHO BOJIBII0Ee MHOKECTBO ajlb-
TEPHATUBHBIX BBIBOJIOB, HE OTCEKAEMbIX II€PEYUCIEHHBIMU BBIIIE CTPATErHAMU:
npUMeHeHre TpaBuiIa pesomonuu K napam (Ds, Dy), (D2, Dg), (D2, D7), a Tak-
JKe aJbTepHATUBHBIE MpUMeHeHus 3Toro mpasuna K (D1, Dg) u (Dy, D7) mator
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HOBBIE JTU3BIOHKTHI, KOTOPHIE B CBOIO 0YEPEIb MPUBOAAT K HOBBIM CJIEICTBUAM.
Taxkum 06pa30M, B IEJIOM COXPAHACTCS BETBAIIUIC XapaKTep PACCMATPUBAEMO-
T'0 B OMUCAHHOI TPOIEeAype JOTHYECKOTO BBIOAA, U 3TO OrPAHUINBAET 0DIACTH
3(PEeKTUBHOM €€ MPUMEHNMOCTH KJIACCOM CPABHUTENIHLHO MTPOCTHIX 33184, TIE MPO-
BeJleHUe TTOJTHOTO T1epebopa, sIBISeTCs BCE eIé peam3yeMbIM.

[MombITKY NpUMEHEHWST N3JI0YKEHHOM BBIIIE MTPOIETYPhl AaBTOMATHIECKOTO /1A~
Ka3aTeJbCTBA TEOPEM B PABTUYHBIX IPUKJIATHBIX 33/1a9aX, CBA3AHHBIX C JIOTHYIe-
CKHUM BBIBOJIOM, TipuBesin K cozganuio sa3bika [IPOJIOT. He ocranaBiuBasich Ha
TeXHUYIECKUX HOJPOOHOCTSIX, N3J0KEHHBIX B PYKOBOACTBAX MO MPOTPAMMUPOBa-
HUIO HA 3TOM S3BIKE, MbI IPUBEIEM 3/1€CH JIUIITH " O0IIeIOrnIecKy o' cxeMy opra-
Huzanuu u pyurimonuposanusa nporpamMm Ha [TPOJIO e. kaxknas takas mpo-
rpaMMa npejicTaBisger coboil ynopsnodentbiii Habop au3bionkToB(D1, Do, ..., Dy,),
Ipu4éM BXOAHOHR nHMOpMaLKeil A/ IPOrPaMM TaKKe CIY2KUT HEKOTOPBIA 113 b-
oHKT Dy. IIporpaMma mbiTaeTcsi HAWTH TAKYIO MTOICTAHOBKY O, 1Jis KOTOPOIi CO-
BOKYIHOCTE qu3bioHKTOB {0(Dy), D1, Da, ..., Dy} cTaHOBUTCS HEBLIIOJIHUMOI,
MpUYEM OHA HE OCTAHABINBAETCS, HANWISA TEPBYIO TAKYIO0, & MPOIOJIKAET TIOUCK
¥ TIEPEIHUCIISIET BCE HAMIEHHBIE 0 BIJIOTH IO MCYEPIAHUS BCEX BO3ZMOXKHOCTEMN,
3AJIOXKEHHBIX B €€ cxeme nepednciennd. CaMa 9Ta cxeMa HCKIIOYATEIbHO TPO-
CTa - O CYMIECTBY, 9TO MOJHBIH TIepebop BCEX BO3ZMOYKHBIX JTUHEHHDBIX BBIBOJIOB,
ompeneasieMbiXx Au3bioHKTaMu Dy, ..., D, peanusyembrii o npuHImny "cHa-
qana Brayon". Bosee monapobHo, DyHKIMOHUPOBAHKWE MPOTPAMMBI TTPOUCXOIUT
caeaytonuM obpa3om. Texkyias CATyalus ONUCHLIBAETCS TIPU TTOMOIM HAOOPa
tpoek S = (S1,...,Sm), rae kaxzaoe S;, i = 1,...,m, umeer sun (o;, DF, k;),

o; - moacTanoska, D - mu3bonkT, k; € {1,2,...,n + 1}. B ncxonmoit carya-
mun m = 1, 01 = e-TOXKJeCTBEHHAas ToncTanoBka, Di = Dy, k1 = 1. Ha oue-
PEIHOM Iare mpeoOpa3oBaHWl MPOMCXOIUT PACCMOTpeHue 'Texyineit" Tpoiiku
Sm = (Om,Df, km), Df, = K1 V-V K, u nepebop BCeX AU3BLIOHKTOB HOMED
KOTODbIX He Memblue k. Hnsa xaxgoro Dj, D;j = Q1 V ---V Q,, upennpu-
HMMAaeTCs HONbITKa yHudukauun gurep K1 n —Q1. Kak Toiabko 310 yaauock
CIeaTh, onpenessercsa pesonbsenTa D' musbionktos DY, u D;, v K KOHIY Ha-
6opa S npucoenauHseTcs HoBas Tpoiika (o,,0’, D', 1), e o’ - yuudunupyiomas
noncranoBka. OQHOBpEMEHHO MHIAEKC k,, B Tpoiike S, 3aMeHnsercd Ha j + 1,
u Tporiecc Bo300HOBAeTCA. Ecam mpocMOoTp BeeX AN3bIOHKTOB D; 3aKOHIMICA
6e3pe3yIbTaTHO W HOBas TPOHKA Sy,,+1 HE BO3HWKJA, TO Jqubo m = 1, u To-
[Ja TPOTPaMMa 3aBepIaeT paboTy (TO eCTh 3aBEPINAeT MPOIECC MEPEIUCIEHUS
PE3YIBTHPYIOIINX TOACTAHOBOK ), JInGo m > 1, u Toraa Tpoiika Sy, ordpackiba-
€TCsi, TTOCJIe 9ero - TePeX0o/T K CJIEAYIONEeHMY mary. UCKII0InTeIbHbBIM SBIIeTCS
caydaii, Korma mu3bioHKT D' okasasca KoHCTaHTod JI. B 3ToM ciay4ae Tpoiika
Sm+1 HE BBOJIUTCS, & JIUIIL MPEANpUHUMaeTcd 3aMmena k,, #Ha j + 1 u mpoucxo-
JUT BbIIA4Ya OYEPEIHOrO Pe3ysIbTara - HOACTAHOBKHU 0,0 . 3aTeM - Iepexos K
OYepEeTHOMY Iary.

HAnzbioskT D; = Q1 V - -V @, ITPOJIOI'-mporpaMMbl MOKHO WHTEPIPETH-
POBATH KaK I0C/IEIOBATENIBLHOCTL "o1eparopos'™Qa, . .., 7()p, BbIIOIHAEMBIX B
Ka4IeCTBE TOAIPOrPaAMMBbL JJId peau3anuu yeaoBus Q1. 37eCh BO3HUKAIOT 1B,
MPUHITAITAAIBHO PA3HBIX CBONCTBA, OTCYTCBYIOIIUX Yy OMEPATOPOB MPOTrPAMMEHE-
poBanus "oObIMHBIX" AITOPUTMUIECKUX S3BIKOB. BO-II€PBBIX, OTCYTCTBYET 4ET-
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KO€ Da3eseHre MPOrPAMMHBIX MEPEMEHHBIX, BCTPEYAIONINXCA B OIepaTope, Ha
BXOJTHBIE U BBIXOIHBIE, U B PA3JIUYHBIX CUTYAIIUIX B OJHON U TOH XKe mporpaMmMe
PO TaKWX TEPEMEHHBIX MOTYT MeHATbCA. BO-BTOPBIX, OMEpATOp pean3yer-
csl Kak ObI B pEKMMe TIepevnCIIeHnsi CBOMX "BBIXOIHBIX ' TIepeMeHHbIX: cHAavaIa
HaXOMWTCS MepPBasi Bepcus HAbOPA ITUX 3HAYEHUH, PeaTu3y0TCs MOCIeTy FOIIe
OMEPATOPHI, U €C/IN NP nX 00PAbOTKE BOZHUKAET B HEKTOPBI MOMEHT JIOYKHOE
YCJIOBHE, TO TIPOUCXOTUT BO3BPAIIEHNE K PAHEE PACCMOTPEHHOMY OTIEPATOPY, KO-
TOPBIH BBIJAET OYEPEIHYIO BEPCUIO HAOOpa 3HAYEHUN BBIXOJIHDBIX [E€PEMEHHBIX,
U TaK jajee.

Taxkoii "pexkum nepednc/ienrs"” CynecTBeHHO yIPOIIAET TPOTPAMMUPOBAHUIE:
WCYE3aI0T HE TOJBKO 3ATPYAHSIONNE OTIQJAKY omeparTopsl "goto", HOo u craHo-
BATCs KpaliHe PeIKUMU B SIBHO BBIIETEHHBIE B TPOTPAMME KOHCTPYKIUH C ITHK-
JIaMH, TaK KaK TU MUKJbl peau3yiorcs apromarndecku. [lo-sumumomy, yka-
3aHHOE OOCTOSATELCTBO U TPEIOIPEIETUIO B 3HAYUTEILHON CTEeHN JaTbHei-
mee paspurue [[POJIOIa - B mepByo ouepeas mosiBjieHHe B HEM OOJIBIIOTO
YKCJIA BCTPOEHHBIX NPEIUKATOB, PEAJU3YEMBIX MHTEPIPETaTopoM (1ub0 KOM-
nuIMpyeMbix) 6€3 [MpUBJIeIeHNs] MEXAHU3Ma, JIOTUYECKOIO BBIBOJA, HO C COXPa-
HEHHEM YKAa3aHHOTO MPUHIUNA MEPEeIrCIeHns Bbixonubix 3uadenuii. B ITPO-
JIOI' ObLTM BBEIEHBI TAKKE HEKOTOPBIE JOMOTHUTEIHHBIE CPEJICTBA, YIIPABICHUS
XOIIOM BBITIOJTHEHUS] MPOTPAMMBI, U B KOHEYHOM WTOTE MPOTPAMMWPOBAHUE HA
HEM 3HAYUTEILHO MPUOIU3UIOCH K TTPOrPAMMUPOBAHUIO HA TPAIUIIMOHHBIX aJjl-
TOPUTMUYECKHUX S3BIKAX, XOTA ObI B TOM CMBIC/IE, YTO HAMUCAHWIO ITPOTPAMMBI
3MIECh TAaKXKe JTOJKHA TPEIIIECTBOBATH PAa3pabOTKa AJTOPUTMA, YIUTHIBAIONIE-
IO CyIIECTBEHHbIM 00pa3oM crenuduKy KOHKPETHOH 33/adi U BKJIIOYAIONAs B
cebst ONITUMU3AINIO IPUMEHsIeMOil cxeMbl Bbhruncienuii. [lpakTudieckas 3Hadn-
MOCTb OIMCAHHON BBIIIE MPOIELYPhl ABTOMATAYECKOTO TOKA3ATEIECTBA TEOPEM
KaK YHHUBEDPCAJIBHOIO CPEICTBA PEIeHUs 3a7a9 OKa3aJaCh B PE3YJIbTATE BECh-
Ma, CKPOMHOH, Oyaydm $BHO OTOIBUHYTON HA BTOPOW ILIAH TPEIOCTABIAEMOLN
I[MTPOJIOI oM BO3MOKHOCTBIO IPOrpaMMHUPOBATh "mouru 6e3 mukioB".

Baskublit 9Tam B pa3BUTHM JOTUYECKUX METOJIOB aBTOMATHYECKOTO pellie-
HUS 33729, CBA3AHHBIN C MOMBITKAMU OOHAPYKUTHb YHUBEPCAJIBHBIE, TTPEIMETHO-
HE3aBUCHUMBIE CITOCOOBI OOPHOBI ¢ TepeOOPOM, BOSHHKAIOIINM IIPH IIOKUCKE PeIle-
HUS, TPUBE K TOHUMAHUIO HEBO3MOXKHOCTH TAKUX CIIOCOO0B M HEOOXOIMMOCTH
WCIOIB30BAHNS B KaXKJI0M KOHKPETHOM TPEIMETHOH OOJACTH CBOMX AJITOPUT-
MUYECKUX KOHCTPYKIIUN JJis PenteHus 3a7at, YINTHIBAIOINX CTATHCTHYeCKITe
OCODEHHOCTH KaK [TaHHOW TpEeAMeTHON 00JIaCTH B IIEJIOM TaK W PACCMATPUBA-
€MbIX B IPUKJIATHBIX CHUTyanusax "morokos 3amad". Tlo-BuauMomy BbIpabOTKA
PeIaouX MPAaBUI B TMPEAMETHON ODJACTH SABIASETCS PE3YJIbTaTOM JOCTATOY-
HO TPYJOEMKON M CJIOXKHOM B JIOTHIE€CKOM OTHOIIEHUN ATANTAIMNA, W JHUIIH HA
yPOBHE aHAIN3a OOIIUX MPUHIUIIOB MPOIECCOB TAKONH AJANTAIIUN MOXKHO Ha-
JledThCd Ha ODHAPYZKEHUe TPeIMeTHO-HE3aBUCUMbBIX MPOIIE/IYD, UCIOIb3yeMbIX
VHTEJIIEKTYAJBHBIMU CUCTEMAMHU.
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