IIpoGsema MOJTHOTHI B MCUYUCJIEHIN
BbICKA3bIBAHU

I'. B. Bokos

B pabore mpobsiema MOJHOTHI CHCTEM AKCHOM B HUCUUCICHUH
BBICKA3BIBAHUI PACCMATPUBAETCS € TO3UIMK OMEPATOPaA 3aMbIKa-
HUsI, TIOPOXKJIEHHOIO IpaBujaMu BbiBoga. OIHUCHIBAIOTCS HEKOTO-
pble CBOICTBA JJAHHOI'O OIIEPATOPA, 8 TAKYKE CBOUCTBA 3aMKHYTHIX U
[IPEJIIIOJIHBIX KJIACCOB, 3a8J[aBA€MbIX 9TUM orepaTopoM. JlokasbiBa-
€TCsl AJITOPUTMUIECKAs HEPA3PENTUMOCTD IIPOOJIEMBbI TIOJTHOTHI KO-
HEYHBIX CUCTEM AKCHUOM B MCUYUCJICHUH BBICKA3BIBAHUI.

1. BBenenue

Ilepen Tem, Kak mepeiiTy K pacCMOTPEHUIO TPOOJIEMBI ITOJTHOTHI B UC-
YMCJAEHNN BBICKA3BIBAHMI, HEOOXOANMO IATh OMHMCAHUE TeX 00BHEKTOB, C
KOTOPBIMU TIPHUJIETCS CTOJKHYThCS JIaJIee.

B katecTBe OCHOBHOTO OOBEKTA HCC/IEIOBAHUSA BBICTYIIAIOT TABTOJIO-
IUU VI TOXKJIECTBEHHO MCTHHHBIE (DOPMYJIBI HAJ[ CBsi3Kamu { A, V, =, —}.
MuoxkecTBO BCex TaBTojoruit obozHatdum depe3 1. B TtepmmHax wmcuwnc-
JIEHWSI BBICKA3bIBAHMUI TABTOJIOIUHU CJIEIOBAJIO OBl HA3BIBATH TEOPEMAMM,
HO B CHJIy €r0 IIOJIHOThI U HEIIPOTHBOPEYNBOCTU ITHU MOHATUS PABHO3HAYU-
ubl [1]. Bymem npusjep:kuBaThcst CTaHIAPTHBIX COTJIAIICHUI O OIIyCKa-
HUIO CKOOOK [5] ITpuaem st omepariuiit A u V BBOIAUTCST TOMOJHATEIBHOE
corJIallleHue: KOHbIOHKTaM U JIU3bIOHKTAM BUIA

MU AR AL AN, 4 AU, BBV BV ... VB, 1 VB,
COOTBETCTBYIOT (POPMYJIBI

(Qll A (Q[Q VANPIAN (Q[nfl VAN Q[n))) u (%1 V (SBQ V...V (%mfl V %m)))
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JlaHHyI0 paccTaHOBKY CKODOK OyjieM Ha3bIBATH CTaHIAPTHOM.

Crenyromum He MeHee BayKHBIM OOBEKTOM UCCJIE/IOBAHUS BBICTYIAIOT
[IpaBMJIa, BBIBOJIA, MO3BOJIAIONINE U3 TABTOJIOTHI CHOBA IMOJyYaTh TABTO-
JIOTUH:

1) IIpasuso nodcmanosku. Ilycrs A — Taprosorus, cojeprKariasi mepe-
MEHHO€ BbICKa3biBanme X, a B — mpousBojibHas GOPMYyJIa JIOTUKA
soickasbiBanmit'. Torma, eciu 3aMennTs B 2 Bee BXOxKAenuss X Ha
B, To nosiy4yenHas popmMysia ToxKe OyJIeT TaBTOJIOIHell.

2) Ipasuno saxmouenus nam modus ponens. Eciu dopmymsr A u A —
B — rtaBToJioruu, To popmysa B TOxKe TABTOJIOTIHUS.

Cremyer ckazaTh HECKOJBLKO CJIOB IO TOBOMY MPABUJIA MOICTAHOBKH.
MozkHO BOBce yOpaTh M3 PACCMOTPEHUS JAHHOE MPABUJIO, €CJIU BBECTH
COIJIAINIEHUE CYUTATb KaXKIyI0 (DOPMYJIy IEJbIM KJACCOM HJIH CXEMOI
dopmyJ1, TTOTyYaIONUXCH U3 JIAHHOW, IIyTEM IIOJICTAHOBKH BMECTO IIepe-
MEHHBIX BBICKA3BIBAHUIT BCEBO3MOYXKHBIX (DOPMYJI JIOTUKHU BHICKA3bIBAHUIA.
JlaJsiee mpaBmIIO MOJICTAHOBKH BCe 2Ke OY/IET UCIIOJIb30BATHCS, HO B HEKOTO-
PBIX caydasx JJis yinodcTBa OyieM M0Jb30BAThCS JIAHHBIM COTJIAIIICHUEM.

Nrak, y HAC eCTh TABTOJOTUN UJIU TEOPEMbI, U €CTb IIPABHUJIA BBIBOJIA,
[IO3BOJILIONIUE U3 OJ[HUX TABTOJIOIUl ITOJIy4aTh Jpyrue. Torma BcTaeT Bo-
[IPOC, MOYKHO JI U3 HEKOTOPOI'O y3KOT'O KJIACCA TABTOJIOTUI ITOCPEICTBOM
[PaBUJI BBIBOJIA MTOJIYIUTH Bee TaBrojorun u3 17 JlaHHBI BOIpoC HOCUT
Ha3BaHue MPobJeMbl TOJHOTHL. 1Ipu aTOM cucTemy TaBToJIOTHiA, 0bJIAA-
IOILYIO JaHHBIM CBOICTBOM HA3BIBAIOT IIOJIHOU CUCTEMOM, a caMu TaBTO-
Jiorun — akcuomamu. [Ipobisiema MOJTHOTHI SIBJISETCS YACTHBIM CJIY9aeM
pobsieMbl BbIpasuMocTu. llociieiHsss cOCTONT B yKa3aHUU BCEX TaKUX
nap (M, Ms), aro My, My C T u My Boipasumo uepes Mj, 10 ecTb Bce
TaBrosiorun u3 Mo MOYXKHO TMOJIYYUTH C IIOMOIIBIO IPUMEHEHUsI [TPABUII
BBIBO/Ia, K TABTOJIOTUAM, IpuHajexanmm M.

ITpu paccmorpenun mpobIeMbI TIOJTHOTHL YI00HO BBECTU IOHATHE OIle-
paropa 3amblkaHusi .J, MOpOXKJEHHOro mpasmwiamu BbiBoga [2|. Ilycrs
M C T mexkoropoe moaMHOXKeCTBO Tasrojoruit. O6osnaunm wepes [M]
MHOXKECTBO BCEX TABTOJIOIUil, KOTOpbIe Jiubo npunajjexar M, jgubo mo-

'Bce opMymbl JTOTMKEM —BBICKA3BIBAHHI DPACCMATPUBAIOTCS HAJ  CBISKAMHE
{A,V, =, =}
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JIYYEHBI C ITOMOIILIO OMHOKPATHOIO IPUMEHEHHST IIPABUJI BBIBOJIA K TABTO-
JiorusiM, tpuHagieskaruM M. Onpenemum maOKectBa My, C T uHIyK-
nueit o k:

My =M
M1 = [My]

o0
Torna monoxkum J(M) = |J M.
k=0

JIerko mpoBepuTh, 9TO J SIBJIAETCS OIEPATOPOM 3aMbIKaHUsI. B camom
nene:

1) M =My = M C J(M);
2) M C M = My C M=k M, C M, = J(M) C J(M');

3) Paccmorpum npoussosbhyio Tasrosoruio A € J(J(M)). U3 ompe-
nenenust orieparopa J ciemyer, 9To 2 MOXKHO BBIBECTU U3 HEKOTO-
pbix Tagrojoruit By, ..., B, € J(M). Torna naiigercs: Takoe IucaIo
k, aro By,...,B, € My, u, cienosaresnsro, A € J(M). Uraxk,

JIM)) € J(M) = J(M)=J(J(M)).
J(M) € J(J(M))
Takum oOpa3oM OIpeneeHHbBI OIepaTOp 3aMBIKAHMSI MTO3BOJISIET B €r0
TepMUHaX IepedOpMyInpOBaTh IMPOOJIEMY BBIPA3UMOCTH W TeM boJiee
npobsiemy 1OJHOTHI. Tak, ckaxkem, 4To MHOXkKecTBO My C T' BBIpazuMo
gepe3 My C T ¢ nomompto oneparopa J, ecau My C J(My), upu sT0M
muO)kecTBO J (M7 ) HasbiBaercs 3aMbikaneM MHOKecTBa M. Torma 3ama-
Ya BRIPA3UMOCTH B TEPMUHAX O€paTopa J BBIMVISIUT CJIELYIONIIM 00pa-
3oM: Haiitu Bce Takue napbl (M, M), aro My, My C T u My C J(My).
[Tepeitnem k dpopMyIUPOBAHUIO TPOOJIEMBI TTOJTHOTHI.
Cucrema TtaBrosioruit M C 1T mHasbiBaercss J-mosHOW B 1, ecin
J(M) = T. B kauecTBe IpuMepa MOYKHO IIPUBECTHU CJIEJLYOILYIO TTOTHYIO
cucremy TaBrosoruii [5|:
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_

) X = (Y = X)

2) XY —-2)->(X—=Y)=>(X—=2)
3) XAY X

4) XAY Y

5 X =Y)»(X—=2)=» (X—>YAZ)
6) X 5> XVY

) Y5 XVY

8) X—=-2)=- (Y =-2)—=(XVY = 2)

9) (X =Y)—= (Y = X)
0) X—>Y
1) XY

TaBTosioruu, n3 KOTOPHIX BBIBOJIATCS BCE JIDYIUE TABTOJIOIUH, B UCUHCIIE-
HUM BBICKa3bIBAHUN NPUHATO HA3BIBATH aKCHOMaMH. B gacTHOCTH, BbIIIE
[IPUBE/IEHA TI0JIHAS HEIPOTHBOPEYNBAas CUCTEMa aKCUOM JIJIsl HCUUCJIEHUS
BBICKA3bIBAHUI.

[IpobsieMa MOMHOTHI B TEPMUHAX OIlEPATOPA 3aMbIKAHUS J MU IPO-
6siemMa J-IIOJTHOTHI BBIIVISIUT CJIEJIYIONIUM O0Pa30M: I ITPOU3BOJILHOIM
cucreMbl TaBTosioruit M u3 T TpebyeTcsl BBISICHUTDH, SIBJISIETCS JIM OHA
J-nosmoit B T', To ectb J(M) = T. Jannas npobieMa SKBUBAJICHTHA 3a-
Jlave OIMCAHUsI BCEX IOJMHOXKeCTB M, KOTOpbIE sIBJISIIOTCS J-ITOJIHBIMU B
T, iocyie/iHsAs SBJSETCA YACTHBIM CJIydaeM pellleHus IIPobJIeMbl BbIPA3N-
MOCTH.

B kadecTBe OCHOBHOI'O IOIXOJIa K PEIIEHUIO IIPOOJIEMBI ITOJTHOTHI HC-
HOJIB3YeTCsI MIOJIX0Jl, OCHOBAHHBIN Ha IOJIyYeHHN KPHUTEPHUEB HOJHOTHI B
TepMHUHAX IPEJIIOJHBIX KJjaccoB. [IpuHnuI onpejiesienns KpuTepues 3a-
BHCHUT OT CBOHCTB CTPYKTYDPBI 3aMKHYTBIX ITOJIMHOYKECTB DaCcCMaTpUBae-
MOro MHOXKecTBa. B HallleM cirydae Mpou3BOJIBHOE ITOJIMHOYKECTBO TABTO-
gioruit M OyjieM Ha3bIBATh 3aMKHYTBIM KJIACCOM OTHOCHUTEIHLHO OIIepaTo-
pa J wium npocro J-3aMKHYTBIM KiaccoM, eciau J (M) = M. OcHoBHBIM
MOHATHEM B JIAHHOM ITOJIXOJI€ CJIY2KHUT TOHSTHE KPUTEPHAJIBbHOI CUCTEMBI.
Omno onpenesnsiercst caeayomum obpasom: myctb A(T) — COBOKYITHOCTH
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BCEX 3aMKHYTBIX HogMuHO)KecTB MHOXKecTBa 1. ITockomsky J(T) = T,
to A(T) ue nycr. KpurepuasbHoil cucreMoil HasblBaeTCsi IPOU3BOJILHOE
noamuokecTBo ©,0 C A(T), obnajaroinee CBOCTBOM: BCSKOE MHOXKE-
c¢tBo M TaBrosoruit u3 T’ sIBJISIETCsT OJHBIM TOT/IA W TOJHKO TOTJIA, KOT/IA
1715t moboro asementa @, Q € O, sbuosnneno coorromenne M ¢ Q. s
MPUMEHEHNST KPUTEPUATLHON CHCTEMBI MIPU UCCACTOBAHUN MHOXKECTB HA
[IOJTHOTY, XOTEJIOCh ObI, YTOOBI OHA B HEKOTOPOM POJie ObLIa MUHUMAJIb-
HOM. DTO 00BSICHSIETCS TEM, UITO ecin © — KpuTepruaibHas CUCTEMa U B
Hell HaliyTcst Takue 3jieMeHThl Q1 1 (o, 9T0 Q1 C (J2, TO MHOXKECTBO
© \ Q1 Takxke OyjueT KpuTepuaabHOil cucremoii. Paccmorpenne Kpurepu-
AJILHOW CHUCTEMBI C 9TOI TOYKM 3PEHUS [IPUBOJ K ITOHSTUIO MPEIIOJHOTO
kjacca. OrnpeiesuM ero cjielyonuM obpa3oM: J-3aMKHYTBIN KJIacC TaB-
rosoruii M Gyjnem HasbiBaTh J-nipeanonnbiM, ecau J(M) # T u, upu
nobasirernu K M mo6oit Tasrosornn u3 T\ M, nomyuaercs J-mosnast
cucrema. HemocpeacTBEHHO M3 ONMpesesIeHusT PEJIIONHOTO KJIacCa Clie-
JLyeT, 9TO KaXKJIblil MPEIIOJNHBIA KJIACC COJEPKUTCS B KPUTEPHATIbHOI
cucreme. Ecim yepes ©1 00603HAYUTH MHOXKECTBO IIPEIIIOIHBIX KJIACCOB,
TO TOJ| HEM3OBITOUHOCTHIO KPUTEPUATBHON CUCTEMbl © MOXKHO CUUTATH
npejicraBjenne ee B Buge © = O1 U O9, e Bo BTOpoe ciaraemoe Oo
BXOJIAT TOJIbKO TaKHE 3aMKHYTBIE KJACCHI U3 O, KOTOpble He SBJISIIOTCS
MOJIMHOXKECTBAMI HU OJTHOTO U3 MPEANOTHBIX KIaccoB. Kein ompemenuTn
[PUBEJIEHHYIO0 KPUTEPUAJILHYIO CUCTEMY, KaK CHCTEMY, HE COJIEpPIKAIIyTO
CODCTBEHHBIX IIOJICUCTEM, SIBJISIONINXCS KPUTEPUAJIBHBIMU, TO, COIVIACHO
¢ |3], okasbiBaeTcst cripaBe/InBOii TEOpEMa

Teopema 1. Caedyrowue ymeeporclerus sK6USAAEHIIDL

1) Cywecmeyem nenycmas npusedennas KPUMEPUaAbHAA CUCTNEMA;

2) Kaotcooiti 3amrnymuili KAacc co0epaHcumces 6 HeKomopom npeono-
HOM Kaacce;

3) Kpumepucm’onaﬂ cucmema cocmoum moavro U3 npednwmmz raac-
CO6.

Kpome moezo, ecau 8uinoaHeHo xoms ov, 0010 U3 Ycaosutl, mo nodMHoHce-
cmeo masmonozuti M aeasemcs J-noanvim 6 T mozda u moavko moeda,
K0200 OHO HE ABAACTNCA NOOMHONCECTNEOM HU 001020 NPEINOAH020 KAGCCA
6 T.
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Ha ocunoBanmm mammoil TeopeMbl 3a1a9a J-TIOJTHOTHI JIJIsT MHOYKECTBA TaB-
ToJIOrHUit, 00JIaAIOIIETr0 YKA3AHHBIMU CBORCTBAME, (DAKTUIECKU CBOIUTCS
K OTBICKAHWIO BCeX J-TpearnoaHbx KiraccoB B 1. Ilockombky B masibHel-
meM Oy/leT paccCMaTpPUBATBLCA TOJIBKO OIEPATOP 3aMblkanud J, TO st
y/106CTBa MPUCTABKY J— HHOTA OyJIEM OIyCKATh.

2. J-3aMBbIKaHHUE " J—Hpe,Z[HOJIHbIe KJIaCChbI

HenocpencrBenno u3 onpeesienus oneparopa J ciemyeT

YrBepxkaenue 1. Onepamop J sAeasemcs anszebpauveckum onepamo-
POM BAMOBIKAHUA, MO ecmb Oan aobozo M C T u das 410600 dopmyas
AeT, ecaud € J(M), moA e J(M'), 2de M - konewnoe mmoorcecmso
masmonozuti uz M.

HokazaresnnscrBo. [leiicrBurensro, ecim A € J(M), o A € My, st
nekoroporo k € NU{0}. Bosbmem nanmensblinee k, jijist KOTOPOTO BBITIOJI-
uero A € My u A ¢ My_. Hokaxkem unmykumeit no k, aro 2 € J(M'),
111 HeKoToporo Koneanoro M’ C M.

1) k=0.
Ecmu A € M, o A € J({A})

2) k—k+1.
[Iycrs A ¢ M, Torma k > 0 u, ciemoBaresbro, 2 MoaydeHa ¢
ITOMOIIBIO OJTHOKPATHOTO IMPUMEHEHUsI IPABWJI BBIBOJIA W3 TaBTO-
gormit Ay, ..., Ay, upuHaiexkanux My_1, rine m pasuo 1 wan 2
B 3aBUCHMOCTH OT TOI'0, KQKOe MPaBUJIO IMPUMEHSIOCh. [lo mHyK-
TUBHOMY IPEIIOJOKEHUIO JIJIsT KaXKJ0ro ¢ = 1,..., 1M BBIIOJHEHO
A; € J(M;), tne M; — cOOTBETCTBYIOIINE KOHEYHBIE MOIMHOMKE-
cra tasrojoruii us M. Torga, nomaras M’ = UM, M;, noiy4daem
A€ J(M') u M — koreunoe noaMuozkecTBo M.

YTBep:KJIeHNE JIOKA3AHO.

Jljist 3aMKHYTBIX OTHOCHTEJILHO onepaTopa J KJIacCoB CIIpaBeInBa

Teopema 2. Mroocecmso 3aMEHYMBLT KAACCOE UMEEM MOUHOCTD KOH-
MUHYYMGE.
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okazarenbcTBo. [lockosibKy MHOXKECTBO Bcex TapTojiornii 1’ cderHo,
TO 3aMKHYTBIX IOJIMHOXKECTB He 0oJjiee, yeM KOHTHHYyM. llokaxkem, dTo
MOIITHOCTb MHOKECTBa, 3aMKHYTBIX KJIACCOB HE MEHEe, YeM KOHTHUHYYM.

Pacemorpum  Geckoneunoe MHoxkectBo Taprosoruii I' = {2y, 2y,
As, ...}, oae 2; — 910 TABTOJIOTUS BUIA

(XVX)A...A(XVX).

%

[Iycte M C I' u 2A; ¢ M, Torjga Jerko BHJETb, YTO B ITOM CJydae
A; ¢ J(M). D10 0bbsicHsieTcst TeM, 4To K (opMysaM u3 MHOXKecTBa, M
MOXKHO IPUMEHHUTH TOJIBKO TPABHUJIO TOJCTAHOBKHU, KOTOPOE HE U3MEHSET
YUCJIa COMHOYXKUTEJIEN B KOH'BIOHKITUU. TaKuM 00pa3oM, Pa3HbIM IIOIMHO-
JKeCTBaM MHOXKeCTBa I COOTBETCTBYIOT pa3HbIe 3aMKHYTBIE KJIACCHI, UX
cojiepkamue. Tak Kak MHOXKeCTBO I’ mMeeT KOHTHHYYM IIOJIMHOXKECTB,
TO MOIIHOCTh MHOXKECTBA 3aMKHYTBIX KJIACCOB HE MEHee, YeM KOHTHHY-
yM. Teopema JjiokazaHa.

Jlajiee ona1o0uTCs CJIeIyIOIIee CBOMCTBO aaredpantecKoro oneparo-
pa 3aMbIKaHus |2].

Teopema 3. IIycmo I-anzebpauueckut onepamop wa mmoocecmse M.
Ecau 6 M cywecmsyrom xoneunvie I-noarvie cucmemovt, mo xaxrcovil
cobemeennvll, mo ecmv He cosnadarousuti ¢ M, samxHymuid xaacce co-
deporcumeces 8 HeKOMopPoM NPEONOAHOM KAACCE.

[ToCKOJILKY JIJIs MCYHMCICHUsI BLICKA3BIBAHUI CyIIECTBYeT KOHEYHAs
cucreMa akCHOM, IOpoxKaommast Bce taprosiorun u3 1 [5], To, corsacuo
Teopeme 1, BEPHO

Caencteue 1. Cucmema npednosnoix xaaccos 6 1 obpasyem xpumepu-
AADHYIO CUCTIEMY.

Takum obpazom, TpobIeMa MOJHOTHI Jjist MHOYXKECTBa TaBTOJIOTUN U3
T cBeach K PACCMOTPEHUIO MHOYKECTBA BCEX IPEJITOJHBIX KJIaccoB B 1.
O 1Hako, ciIeIyIonas TeopeMa MMOKa3bIBAET, YTO CBOUCTBO KPUTEPHUAJILHO-
CTH MHOXKECTBA IIPEJIIIOJIHBIX KJIACCOB HE /1aeT 3(MPEKTUBHON TPOIIETY PhI
pertennsi TpobIeMbl TOJTHOTHIL.
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Teopema 4. Mroocecmso npednosHsL KAACCO8 UMEEM MOUHOCTD KOH-
MUHYYMGQ.

HokazaresnbcrBo. Paccmorpum MHOkectBo Tarosoruit I' = {2y, Ao,
As, ...}, ompenesnennoe B Teopeme 2. U3 CBONCTB JaHHOIO MHOXKECTBA
BBITEKAET, 4To jijist Jito0bix My, My C I'y, My # Ma, cnenyer, aro J (M) #
J(M3).

IIyctes M C I', onpenennm

M ={A—-B|AecT\MBecT}
M=MUM

IIo Teopeme 3 M COEPXKUTCS B HEKOTOpOoM mpeanosHoMm Kiacce I1. ITo-
KaykeM, 9To jiuist Jiobbix My, My C I’ takux, aro My # Mo, crejlyer
I % Iy, tie I u Ils — mpesmosiHble KJacchl, COOTBETCTBYIOMME M| u
M.

B camom pieste, jyist siro6oii tasrostorun 2 € My u 2 ¢ My BBIIOIHEHO
A € II;. Homycrum, uro A € Iy, rorma J(IIy U {2A}) # T. C apyroii
croponbl, A ¢ My, caenosarensro, A € I'\ My u A — B € Mg JIJIST
Jioboit popmysiel B € T. OTKyma HEMOCPEICTBEHHO CjieayeT, 94To A —
B € Ils. [TosTromy, ecim mo6aBuTh K Il TaBTOMOrMIO A, TO C MOMOIIHIO
npaBua modus ponens MOXKHO IMOJIYIUTh BCE TABTOJIOIWH U3 1, TO eCTh
J(IIo U {2A}) = T'. I3 uporusopeuns cieyer, aro Iy # Ilp.

ITockouibKy, MHOXKECTBO ' MMeeT KOHTHHYaJIbHOE CEMEUCTBO ITOIMHO-
JKECTB U Pa3HBIM IOJIMHOXKECTBAM COOTBETCTBYIOT Pa3HbIE IMPEJIIOJHBIE
KJIACCHI, TO MHOXKECTBO BCEX IPEJIITOIHBIX KJIACCOB UMEET MOIITHOCTD KOH-
TuHyyMa. Teopema jjoka3aHa.

BaxxHbIM YaCcTHBIM CJIydaeM SIBJISIETCSI PACCMOTPEHHE He JIIOOBIX, a
JIMIIIb KOHEYHBIX IOJHBIX cucTeM Taprojornii. Creyionast TeopeMa J1aeT
BOBMO2KHOCTH ITOCTPOUTH (P PHEKTUBHYIO PA3PEIIAIONIYIO IPOIELy Py st
pOOJIEMBI TIOJTHOTHI TAKUX CHCTEM.

Teopema 5. Cywecmseyem cuemuas cucmema nNPeonoAHBL KAGCCOS,
KPUMEPUAADLHAL OTMHOCUMEABHO NPOOAEMDL NOAHOMDE KOHEYHBLT CUCTIEM
Masmoa02uli, U He CYULLCMBYEm KOHEUHOT CUCMEMDL NPEONOAHBIT KAAC-
€08, 06AG0a10UWUT IMUM CEOTUCTNEOM.
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okazareabcTBo. [lycth M — MHOXKECTBO BCEX KOHEYHBIX HEITOJTHBIX
cucteMm Taprosoruit. [lo Teopeme 3 Kaxkmgas KOHEUHAasl CHCTEMa, TaBTO-
Jgoruit u3 M conepKUTCA B HEKOTOPOM ITIPEJIOJIHOM Kjracce. Tak Kak
MHOXKeCcTBO M cYeTHO, TO, B34B JJjId KaxK10i cuctembl u3 M 1mo ogHomy
MIPEIIIOJTHOMY KJIACCY, TOJYYUM YTBEPXKJIEHUE TEOPEMBI.

[Tpesrosioxkum, 9TO HAILJIACh KOHEYHAsT CHCTEMa IPEJIIOTHBIX KJIac-
cos {IIy,...,II,,} KpurepnaibHasi OTHOCHTEJILHO IIPOOJIEMBI TIOJHOTHI KO-
HEYHBIX CHCTeM. 1O0TrJia CyIIeCTBYET IPeIonHblil Kiaace 11,41, ornnyanbrit
or Bcex I1;, i =1, ..., n. CremoBarenbHo, s Joboro ¢ = 1,...,n Kaacc
II,,+1 comepxkur tasrosoruto A; ¢ II;. ITosromy cucrema {2A,...,2,}
HE CONEPXKUTCA HU B oHOM m3 KjaccoB Ily, ..., II,, HO u He aBasercs
IIOJIHOM, TaK Kak IiesinkoM Jieskut B I, 11. Teopema jiokazana.

N3 nampheiinrero craHeT sICHO, UTO JJIsT KOHEYHBIX CHCTEM TABTOJIO-
ruii HeJb3s BLIOPATH CUETHOE KPUTEPUATIBHOE MHOXKECTBO IIPEIITOTHBIX
KJIACCOB, [IJIsi KOTOPOT'O CYIIeCTBOBaA Obl 3heKTUBHAST POy pa Pac-
[IO3HABAHUS TOJTHOTHI KOHEYHBIX CHUCTEM.

3. AJropurMmdeckasi HEpa3penInMOCThb 3a 124N
o J-mmoJstHOTE
,HJIH N3JI02KEHUA JaHHOI'O pa3ﬂeJIa HOHa,ZLO6I/ITCH pH,ZL d)aKTOB n3 Teo-

pum aJropuTMos [4].
O0dnopodnas cucmema npodykyuu ITocma — sro Tpoiika X = (A, V,w),

rne A ={a1,...,a,} — xoneunsiii andasur; V = {v1,...,v,} — MHOXKe-
cTBO map Buga v; = (a;,o;), tae a; € A, a; € A* (A* — 910 MHOXKECTBO
ciioB B andasure A), i = 1,...,n; w > 1 — HarypasbHoe uucio. Bymgem

I'OBOPHUTD, UTO Y IIPUMEHNMA K cJIoBYy § € A* ecmn § = a;, ... a;, nk 2> w.
Ciaoso &' = a;, ., ... aj, 0, OyieM Ha3BIBATH PE3YJIBTATOM IIPUMEHEHHs 3
K cjoBy & u obosnauars ¢ = X(§). Ecm k < w, To ¥ Henpumenuma K
croBy &. Bymem mazbiBath cioBo 11 € A* Y-mpomykimeit ciosa £ € A,
€Cc/IN CyIIEeCTBYeT KOHEYHas TIeModYka CJIoB £1,...,&s € A* Takas, 9To
G=E6b=nubn =) i=1....5— L

Ecnu mocnemoBarebHOCT Y-MpoAyKIuii ciioBa £ € A* KoHedHa, TO
Oy/1eM TOBOPUTD, UTO MPU MPUMEHEHUHU K CJIOBY & CHCTEMa Y. OCTAHABJIU-
BaeTCs Yepe3 KOHETHOEe YUCI0 MaroB. s KaxK ot 0JTHOPOIHOM cucTeMbl
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nponykiuu Ilocra mocTaBuM BOIIPOC O Pa3PEIIMMOCTH IPOOJIEMBI OCTa-
HOBKHU 3TOW CHCTEMbI: CYIIECTBYET JIM AJTOPUTM, KOTOPBIH IO JIFOOOMY
Hamepes] 3aJaHHOMY CJIOBY & yCTAHABIMBAET, KOHEYHO WM OECKOHEYHO
MHOXKECTBO €I'0 X-TPOJIYKIINAA, TO €CTh OCTAHABIUBAETCS JIU Y [IPU MPU-
MEHEHHMH K CJIOBY & WJIM HET.

st manHOM TIpObJIEMBI BEpHA

Teopema 6. Cywecmsyem odnopodnas cucmema npodykuui Ilocma
Yo = (Ao, Vo, wo), 0as K0mopol He cywecmeyem anzopumma, peuaro-
weeo nPobaeMy 0CTAHOEKU.

YTo0BI HE 3arpOMOXKIATH TEKCT OOJBIIMNUM YHC/IOM WHIEKCOB, JaJiee
6yzeM paborarh ¢ cucreMoil npoayknuii [Tocra ¥ = (A, V,w) B npesmo-
JIO’KEHWW, YITO JJIsl Hee BepHa JaHHasg Teopema. llepeitmem K paccMoTpe-
HUIO 33/1a49¥ O IOJIHOTE KOHEUHBIX cucTeM TaBrojioruil. [lens nanbuetinre-
0 M3JIOXKEHUsT OyJIeT COCTOSATH B TOM, 9TOOBI CBECTH JIAHHYIO 3aady K
npobJieme ocraHoBKHU cucteMmbl npoaykmuit [Tocta Y. s sToro ompe/e-
JIUM CBOETO Pojia KOJIMPOBaHNe, COMOCTABUB KaxKi0it Oykee andasura A
HEKOTOPYIO TABTOJIOTUIO OJHO3HAYHBIM 0Opa30M:

a; < XV...VXVX, i=1,...,n.
—_—
i+1

3/ech U jajiee, KOTJa HE ONOBOPEHO MPOTUBHOIO, MPEIIIOJIAraeTCsl, UTO
CKOOKU PacCcTaBJIEHBI CTaHAAPTHBIM 00pa3oM. TaBTOJIOIMI0, COOTBETCTBY-
orryio Oykse a;, Oyjaem obozHavyath a;, ¢ = 1,...,n. Beemem Bcriomo-
raTeIbHBIN CUMBOJI G U COOTBETCTBYIOINIYIO €My TaBTOJOTHIO dg. [lamee,
IPOM3BOJILHOMY clloBy { € A* comocraBmM TaBTOsIOrMIO ¢ 1O ClIEIyIO-
[EeMy [TPABUIY:

fzail...ais<—>Ql§:a¢1/\.../\ais.

st kaxkoii napet (a;, ;) € V) i = 1,...,n TaBTOJIOIMIO, COOTBETCTBY-
IOIYIO CJIOBY (v, OyzmeMm obozHadaTh 2A;. Takum obpazom, HjIsi KarxKI0ro
i=1,...,n mape (a;, ;) conocrasisiercst napa (a;,2A;).

IIyctes U — koHeuHas IMOJiHAsI CHCTEMa TABTOJIOTHH, KOTOpas HE CO-
JIEP2KUT HU OJTHON TABTOJIOTUU, U3 KOTOPOU MOXKHO ITOJTYYUThH TaBTOJIOTHIO
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apAaj; A. . .Ag;, IyTeM IepecTaHOBKN CKOOOK U II0JICTAHOBOK BMECTO Iiepe-
MEHHBIX BBICKa3bIBAHUMA, [JIE i1, . . ., 1} IpoberaroT MHOKecTBO {1,...,n},
a k € N. Takast cucrema Bcerja HalJIETCs, HAIIPUMED, CUCTEMa AKCHOM,
ompeaenaeHHas Boire. Yepes U Oyaem obo3HadYATEH TPOU3BOJILHYIO TABTO-
Jioruio u3 Muoxkectsa U.

Hastee, nist mpousBosibHOrO ciioBa § € A*, € = a;, ... a;,, PACCMOTPUM
cucTeMy ¢, COCTOSAILYIO U3 TaBTOJIOIUIA:

(1) Clo/\ng

(2) agANaj A Aa, AY mag AY A0, Vi, dw € {1, 0}
(3) aAaj Ao Aa, =ag Ay, Vi, 0w €4{1,...,n}

(4) agANaj A Na, = U VEe{l,...,w—1},

Vi1, ..y dk €{1,...,n}, YU e U
5) XAYIYANZ—-XNYANZ)
6) Y —=>2)=-(XANY—>XANZD)

ITockouibKy, BCce MHIEKCHI ITPOOEral0T KOHEUYHbIE MHOXKECTBA, a i1 — mpo-
U3BOJIbHAA TABTOJIOIHsI U3 KOHEYHOro MHOXKecTBa U, TO cucreMa ¢ KO-
neuyHa. Tasrosorun tuna (2) u (3) — 910 cBoero poja QopmMasu3aus
IPUMEHEHNST OJHOPOJIHOI cucreMbl npoaykiun Ilocra ¥ K HEeKOTOpOMY
CJIOBY.

IIpezx/ie, 4eM OIUCBHIBATEL CBONCTBA CHCTEMBI Y¢, CJIEJIyeT CIe/IaTh 3a-
MedaHnne oTHocHTeIbHO Tarosoruii (5) u (6). s sToro mokaxkeM Jsiem-

My.

JIemma 1. ITycmo wmmoorcecmeo M C T codeporcum masmonozuu (5) u
(6), mozda das 06020 p = 2 u das MOOWT 1, ..., Jp,q € {1,...,n}, ecau
Cl()/\(l?lj1 /\.../\Cljp)/\qu € M mo ao/\ajl/\.../\ajp/\qu € J(M)

HokazaresnbcrBo. CHavasa nokaxeM, aro Jyis Jjoboro k€ {0,...,p—2}
BBIITOJIHEHO BKJIIOYUEHUE:

ao/\ajl/\.../\ajk/\((ajkﬂ/\.../\ajp)/\ﬁlq)%
—agAaj Al NG A (a5, AL AGg) ARL) € J(M).
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Pacemorpum npoussosbaoe k € {0,...,p — 2}. C momorpio mpasmia
OJICTAHOBKH U3 TABTOJOTUH (5) MOXKHO IIOJIyYUTh TABTOJIOIHIO:

(g Ao Aag) ARLG) = aj ) A (A, Ao Adg,) ARL).

Hanee mocpencrBom TaBrostorun (6) yOekpaeMcsi B CHPaBEIHBOCTH
BrJItOueHHs. ITockomnpky, npu k = 0 J1eBOil 4aCTBIO BK/IIOUEHUS SIBJISIETCS
TaBTOJIOI'UA g /A (0.]-1 AT ./\ajp)/\Q[q, KOTOpag 110 YCJIOBUIO JIEMMBI ITPUHA/I-
sexxut M, anpu k = p—2 1paBoil 9aCcTbIO BKJIIOUEHUS SIBJISIETCSI TABTOJIO-
rudg agAaj AL Aag, A2, TO TIOC/IEIOBATEILHBIM IIPUMEHEHIEeM IIPABUIa
modus ponens U3 I€PBOI TaBTOJIOTUU U JIAHHBIX BKJIIOUEHUI MOXKHO BbI-
sectu nocnaennioo. Crenosarenbho, ag A aj A ... Aaj, ARy € J(M).
JlemMma, jjoKa3aHa.

Taxum o6pasom, Tasrosoruu (5) u (6), BXozsIIIEe B X¢, HIPAIOT POJIb
TEXHUIECKON BCTABKM, KOTOPas MO3BOJIAET HE 3aD0TUTHCA O PACCTAHOBKE
CKODOOK B KOHBIOHKTaX. B HaIeM cjiydae KOHBIOHKTAME OYIyT TaBTOJIO-
Iy BUJA:

a;, AN A,

3aMeTHnM, UTO B TABTOJIOIHSIX IPYIIbI (2) [IPU MOJCTAHOBKE BMECTO II€pe-
MEHHOI'O BBICKA3bIBAHUSA Y ITPOU3BOJILHOTO KOHBIOHKTA, B KOTOPOM CKOO-
KU PaCcCTaBJIeHbl CTAHIAPTHBIM 00Pa30M, TO B aHTEIEEHTE TOJTY IarOIIeli-
Cs TIPU 9TOM HMILIMKAIIIN PACIIOIOKEH KOHDBIOHKT y2Ke CO CTAHIapTHOM
paccTaHoBKO# ckoOoK. [ToaToMy K JaHHON MMIIJTUKAIIME MOYKHO ITPUMe-
HATH TPaBUJIO modus ponens, He 3aDOTsICH O paccTaHOBKe CKOOOK. Ho
B pe:syanaTe HpI/IMeHeHI/IH JJaHHOI'O HpaBI/IJIa HOﬂquTCﬂ y)Ke KOHBIOHKT
HE CO CTAHIAPTHON PacCTAHOBKOH CKODOOK, II03TOMY K HEMY HEOOXOIHUMO
npuMeHuTh Jiemmy 1. B pesysbraTe cHoBa MOyYUM KOHBIOHKT CO CTaH-
JapTHOW pacCTaHOBKO# CKOOOK. Mcmosb3ys mamHoe 3aMedaHue, WHOIJIA
Oy/1eM OIIyCKATh PACCYKICHUS U BBIKJIA/IKHU, CBI3aHHDBIE C [IEPECTAHOBKOIM
CKODOK.

[1s1 TOJIbKO YTO OIIpeJie/IeHHON CHCTeMbl TaBTOJIOruil Y¢ cripaBe/in-
Ba:

Jlemma 2. Jlaa mpoussosvrozo caosa £ € A* cucmema masmonozutl
¢ asaaemcsa noanot 6 T mozda u moavko moeda, Koz2da MHOIICECTNEO
Y-npodykuyuti cro6a £ KoHeuHo.
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HoxkazareabcTBo. Jokaxkem cHadajia 00paTHOE yTBEPXKJICHUE, ITO, €C-
JI MHOXKECTBO Y -TIPOJLYKIMIL €10Ba { KOHEYHO, TO CUCTeMa Yi¢ sIBJISIeTCSI
nostHOM B 1.

ITycte MHOXKeCTBO X-IPOAYKLUI cjloBa £ KOHEUHO U £ = a4 ... A4, .
DTO 03HAYAET, YTO CHUCTEeMa >-IpoaykKmmit & = & — & — ... = &y
oOpbIBaeTCst Ha, HEKOTOPOM CJIOBE &, IJIUHA KOTOpOro paBHa k u k < w.
He orpanumauBasi 0bITHOCTH MOYXKHO CUHUTATB, 9TO M > 1, Torja § = w u
TaBTOJIOrUsA ¢ MMeEeT BUL:

ail/\.../\aiw/\(aiwﬂ/\.../\ais), ecm s > w,

a;, N A, ecn s = w.

B HepBOM Cﬂyqae, C IIOMOIIIBIO TaBTOJIOI'MU THUIIA (2) CHaYaJla BbIBEIEM
opmyiy

ao/\ail/\.../\aiw/\(aiwﬂ/\.../\ais)ﬁ(aiwﬂ/\.../\ais)/\%-l,

OTKY/Ia C MIOMOIIIBIO MPAaBUIa modus ponens U MEPECTAHOBKH CKOOOK II0O-
JIVIMM TaBTOJIOTHIO

ao/\aiwﬂ/\.../\ais/\%l,

KOTOpasi, C OYEBUIHBIM U3MEHEHHEM, COBIIA IaeT C TABTOJIOIUEH, COOTBET-
CTBYIOITEH cOBY &2, IpH § > w. AHAJOIMYHO, BO BTOPOM CJIydae, KOra
$ = w, C MOMOIIBIO TABTOJIOMMN THIIA (3) BBIBEJIEM TaBTOJIOIHIO Uj, , KOTO-
pasi Tak»Ke, ¢ OYEBUJIHBIM M3MEHEHUEM, COBIIAJIACT C TABTOJIOTUEH, COOT-
BETCTBYyIOIIEl c0BY Eo, HO pu s = w. [IpumMensiss Te ke paccykIeHust K
TaBTOJIOTUU, COOTBETCTBYIOIIEH CJIOBY &2, MOYXKHO BBIBECTH TABTOJIOTHIO,
COOTBETCTBYIOIILYIO CJIOBY €3, U T. /I., TIOK& HE BBIBEJIEM TaBTOJIOTUIO, COOT-
BETCTBYIONIYIO CIOBY &, Ecmu &, = aj, ... a5, k < w, To TaBrojorus,
COOTBETCTBYIOINAs CJIOBY &, UMEET BHJL

ag Aty Ao At

C nmomorpio (4) u paBusa modus ponens CMOYKEM BBIBECTH MPOU3BOJIb-
nyto Taprosioruio U uz U. Tax xak U — 3To nojiHast cucrema, To ¢ TaKxKe
OJIHA..
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Teneph JoKazkeM IPAMOE yTBEPZKJICHUE JIEMMBL: €CJIM CHCTEMa Yi¢ AB-
JIIeTCs TOJTHOM B T', TO MHOXKECTBO L-IIPOAYKIHil cjoBa & koneuno. Pac-
CMOTPHM CHCTEMY TaBTOJIOrHi X', 0Ly JafoILyocst u3 X¢ oTOpachBaHIeM
rasrosiorun (1). JTokarxkem mHyKImeii 110 JyinHe BBIBOjIA [, 9TO u3 X BbI-
BOJIMMBI TOJILKO TABTOJIOTUH BHJIA:

(2) BN ABpAaggAa A Ad AC—

= BIA L ABy Aag ANEAA
) BIA L ABp AagAay A A = B AL AB, Aag AU
4) BN ABp AggAai A A = B AL ADB, AU
) BIA L ABLA(AAB)AC) = BIA...ABu AAA(BAC)
) BIN L ABLAB-E) = BIA L ABLARAADB - ANC)

[ITpuxu o3HAYAIOT TABTOJOTHH, MOJyYeHHbIE U3 UCXOIHBIX TYyTEM TOJI-
CTAHOBKH BMECTO IEPEMEHHBIX BBICKA3BIBAHWI ITPOU3BOJIBHBIX (DOPMYII.
A, B,E,B,...,B,, — upousBoibubie hopmysbl. VHIEKCH TpoOEraoT
muoxkectBa: m € NU {0}, k€ {1,...,w—1}, j1,...,Ju € {1,...,n}, a
i € U. Tlox mymunoit BeiBojia HekoTOpoii opmysibt A € J (M) monnmaercst
rakoe HanMmenbinee | € NU {0}, uro 2 € M; u A ¢ M;_;.

Baza mapyknum: | = 0. Kaxgas tasronorns uz ¥/ obnagaer 3TuM
cBoiicTBoM, tipu m = 0.

MTar magykmmm: [Tycrs ¥) — MHOXKECTBO BCeX TABTOJIOIMIA, BBIBOIN-
MbIX 13 Y 3a [ maros, TO €CTh JJIMHA BLIBOJA HE IIPEBOCXOIUT [, U IIyCTh
JUIst ¥) BEPHO IIPeJIIoJIoxKeHne nHAyKiun. ITokazkeM, OHO BEPHO H JIIst
¥,+1- Cpasy MOXKXHO 3aMETHTh, YTO ONEPAIWsl TOJICTAHOBKH He H3MEeHs-
eT Buja POPMYJI, IOITOMY PACCMOTPHUM TOJILKO modus ponens. IIpasuio
modus ponens NPUMEHUMO TOJLKO K Tarojoruu Buja (6), mpu m = 0,
U KakoW-HuUOy b Jpyroit TaBrojiornn. Ho ero npuMeneHne He U3MeEHSIET
BUJIa TABTOJIOTHH, TaK KAK K AHTEIEJEHTY U KOHCEKBEHTY WMILIMKAIINN
ciieBa JI0GABIISICTCS OJMH U TOT e COMHOKHTE/TD, TI03TOMY Y, | TaKxke
COCTOUT U3 TABTOJIOTUH YKA3AHHOTO BUJIA.

OrnpetesiuM cjieAyoIne MHOYKECTBA TaBTOJIOTHI:

52 = {ag A A} U J(Z),
ot = (28,
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Bribepem B kadyecTBe p HAUMEHBIIIEE IEJI0€ HEOTPUIIATEIBHOE TUCJIO, JIJIsT
KOTOPOT'O Elg COJICP?KUT TaBTOJIOTHIO BUJIA

ap Aaj; Ao Aag,,

JUTst KOTOpoit k < w, U JIst KaXKJI0ro ¢ < p B EZ HET TaKUX TaBTOJIOINM.

Tax Kak cucrema ¢ siBiseTca noynoi B T'u ¢ C 22, TO TaKO€ P BCEr/a
Haiimercsa. PaccMoTpuM MHOYXKECTBO TaBTOJIOTHiA

Mq = Eg \ ‘](2/)7

rora Jyist Kazkaoro ¢,0 < ¢ < p, Bee dopmyist u3 My umertor Bu ag A2,
qutst Hekoropoit Tasrosiorun A. s My sto Bepro. Ilycts 310 cuipaBeji-
muBo jiag My n g < p, JokazkeM, 4To Bee dopmynbl u3 My Takxke
obmasatoT stuM cBoiicTBoM. Ilockombky, Myi1 = [EZ] \ J(X'), To Kaxas
dbopmyna us My 1 MoxKeT ObITE 110JIydeHa JTMOO ¢ HOMOIILIO IPABHIIa 01
cTaHOBKH U3 Tarojoruu ay A ‘B € M,, mbo nomompio npasuia modus
ponens U3 TaBTOJIOTUN:

ag A B € M,
A AB € e J()

[IpaBniio oICTAHOBKY HE M3MEHsSET BUJIa TABTOJIOIUIl, IO3TOMY JIJIs HETO
YTBEPKIIEHNE OCTAeTCs CIIPaBeINBBIM. Tak Kak ¢ < P, TO CPeld TaBTO-
joruit My et Taprojorun BuIa ag A aj A ... A aj, , 118 KoTopoit k < w.
[Tosromy rasrosorust ag A‘B — € € J(¥') moxker umers Tosbko Bu (2')
wn (3'). Dro oznauaer, uro dopmyna € gorKHa UMeTh Bui aj A 2, 1y
HEKOTOPOit TaBTosI0ruu 2, 4YTO U JIOKA3BIBAET CIIPABEJJIMBOCTD YTBEPXK I€e-
HUSI JIJIsE IPABUJIA Modus POneEns.
[TokaxkeM, 4TO JIJII KaXKJI0fl TABTOJIOIMH BHUJIA:

ap Aaj, A...ANaj, € Mg,

CJIOBO Qj, . .. @j,, , COOTBETCTBYIOIIEE JIAHHON TaBTOJIOIHHU, SIBJIAETCS HEeKO-
Topoit Y-mpoxykimeit cioBa €. B camom mene, ecmm ¢ = 0, To My =
{ap A ng} u, cienoBaresibuo, st My yTBep:kiaenune Bepuo. Ilycth ono
BepHo Jisg My u g < p, nokaxkeMm ero jya M. Ilycts Taprosorus

ao/\ajl/\.../\aijMqH,



180 I'. B. Bokos

TOr'Jla OHa IIOJIy4d€Ha C ITIOMOIIbIO IIPDMMEHEHHWA IIpaBUJIQ modus ponens,
IpruvaeM BOSMOZKHbBI TPpU CUTYaIUU, B KOTOPbLIX OHa MO2KET OBITH BbIBE€/ICHA.:

1) agAay, A...Aay,
ag Aay, N Ady, > ag Aaj AL Aay
2) agAay A Aay, Aaj
ag Ady, Ao Ay, Aaj, —agAaj Adj, Ao AaG
3) agAaj Al Aaj A (050 Adj,) A A Aag)
ap A aj Ao A, A (G Ajs) NG Ao Aay,) —
—ag Aaj AL A

rae 0 < ¢ < m — 3. B nepBbIX JAByX cilydasdx CJI0BO aj, ...a;, SBJIAETCs
Y-npoayKuueit cioBa @, ... 0y, U CJIOBA @, ... 0, 0 COOTBETCTBEHHO,
KOTOPBIE TI0 IIPEJIIOTIOKEHUIO ABJISAIOTCS Y-IPOLYKIMAME CI0Ba §, cile-
JI0BaTe/ILHO, OHO fBJIAeTCs 2-IPOJyKImeil ciosa §.

Bo BTopom citydae OJIHO3HAYHO BOCCTAHABJIMBACTCA IIETIOYKA, 110 KO-

TOpOIU/I BbBIBOJUTCA JaHHad TaBTOJIOT'HA:

g Ay, Av o Ay, Ay Acc o AL,
oA Gy, Ao Ay, Adj A A, = ag A(aj A Aa,) A,
ap A (aj, Ao AN ) ANy = ag Aajy A ((aj, Ao Aaj o) Ay

ap A AL A ((ajt N @Gy A ajt+2) N Qt,u) —
—ap Aajy A Ay A ((ajtJrl A Qi) AAy)
ao/\ajl/\.../\ajt/\((ajtﬂ/\ajt+2)/\2[u)%ao/\ajl/\.../\ajtw/\ﬂu,

rae A, = aj,., A...Aaj, up = v Torma cinoso aj ...a;, sBIAETCA
Y-IpOJyKIUeil ClIoBa Gy, ... Gy, 4j; ... 4j, ,, KOTOPOE 10 IPEJII0I0KEHIIO
SABJISIETCS 2-TIPOJIYKIIHEl cIoBa &, CJIe0BATEIbHO, OHO SIBJISIETCS 2-TIPO-
nyKnuel ciosa €.

Ilo BBIGOPY p B X¥, a cieoBarenabto u B My, HailjeTcss TaBTOIOTUsT
agAaj, A...Aaj,, 1 Kotopoit k < w. Io gokazannoMy BbIIIIe HOJIydaeM,
9TO CJIOBO @yj, ... 0j, ABJIAETCH Y-IPOJyKIHUeil cIoBa &, IpudYeM ero JImHa
MEHBIIIE W. DTO O3HAYAELT, ITO MHOXKECTBO X-TIPOYKIMIi CJI0Ba & KOHETHO
1 JIeMMa, JOKa3aHa.
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TeopeMa 7. Csolicmeo noAHOMbL KOHEYHIT CUCTIEM MABMON02UT AA20-
pummuvecru Hepaspeuumo.

dokazareabcTBo. [IpeanosokuM mpoOTUBHOE, TO €CTH CYIIECTBYET aJ-
roputM Ap, pemaronuit 3a/1a1y paclo3HaBAaHUsT TOJTHOTH KOHEUHBIX CH-
cTeM TaBTOJIOTHH. PaccMoTpuM mpousBosbHOe cioBo £ € A* u, coorBer-
CTBYIONILYIO eMy, cucTeMy TaBrojioruii Y¢. Tak Kak cucrema ¢ KOHeuHa,
TO C TIOMOIIBIO aaropuTMa Ap MOXHO MpPOBEPUTH, MOJIHA OHA M/ HET.
ITo nemme 2 mmeem: ecm cucTeMa ¢ ABIAETCS IOJHOM, TO MHOXKECTBO
Y-npojiyKnuii cjioBa { KOHEUHO, eCJIn JKe Yi¢ He sIBJIsIeTCsl MOJIHOI, TO MHO-
2KECTBO XL-TIPOAYKIMIA ¢jioBa & BECKOHETHO. DTO O3HAYAET, YTO AJTOPUTM
A7 TO3BOJISIET PENNUTH MPOBJEMY OCTAHOBKHU JIJIsT OJHOPOJIHON CHUCTEMBI
npoaykmuu [locta . B cuny Teopembl 6 momy4daem mporuBopeune. Teo-
peMa JoKa3aHa.

s ,IL&HHOI'/JI TE€OPEMBI BBITEKACT BazKHOE€ CJIEJICTBUE, KaCalollleecd pe-
meHue HpO6JIeMbI BBIPA3UMOCTH JIJIsd MCHUCJICHU A BBICKA3bIBAHUIA.

Caencrsue 2. IIpobaema 6uipasumMocmy Oaf UCHUCAEHUA BBICKA3BLEA-
HUT AA20DUMMUMECKYU HEPAPEWUMG.
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