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1. IlousaTue anropurma. Mamuubl ThiopuHra

[Ipumepsl aazopummos, a BMeCTe C HUMHU U PACILIBIBIATOE, MHTYUTUBHOE
MOHATHE AA20PpUMMa ObLTH U3BECTHHI B MaTeMaTHKe cO BpeMeH /IpeBHero
Erunta m Bapmrona. Ho BmioTs 10 30-x rogoB XX Beka MaTeMaTHKaM He
TpebOBAJIOCH TOYHOE MaTeMaTUIeCKOoe TOHATuEe ”an20pumm”, OHU BIOTHE
TOBOJTHCTBOBAJINCH HETOYHBIM WHTYUTUBHBIM MOHATHEM AIropuT™Ma. Bo3Hu-
KaBIIIE AA20PUMMUUECKUE NPOOAEMbL DEIIATICh YKa3aHNeM COOTBeT-
CTBYIOIIUX paspemaomux mpouenyp. IIlpm 5ToM KaxXabm pas, KOrjga KOH-
KPETHBIU AJICOPUTM A PEIIeHUsS TOU WX WHOU CepUM OTHOTHUIIHBIX 3a1ad
OBLT MMOCTPOEH, HU y KOT'O HE BO3HWKAJO COMHEHHU B TOM, 9TO YKa3aHHAA
nporenypa ABIAETCS aaropuTMoM. l[IpakTuaeckn He OBLIO CIydaeB, KOraa
MaTeMaTUKA PA3OILINCH OB BO MHEHUAX MO BOMPOCY, ABIAETCA JU TOT WIN
MHOU KOHKDETHBIU IPEeNIaraeMbIl BEIYUCIUTEILHLIN IPOIECC AIDOPUTMOM.

B magane XX Beka ObLIM ABHO C(HOPMYJIUPOBAHBI BaKHBIE AJTOPUTMMU-
qeckue npo6IeMbl, B PA3JMYHBIX pa3jenax MarTeMaTuku (aarebpe, MaTema-
TUYEeCKOU JOTMKe, TEOPUM FHCeI) IS PelleHus KOTOPHIX HE YAABAIOCH I10-
CTPOUTH COOTBETCTBYIOIINE AJTOPUTMBI, HECMOTPS HA YCUIWSA MHOTHX Ma-
TEeMaTUKOB. DTO MOCTABUIO MO COMHEHIE BO3MOXKHOCTD UX MOJOKUTETHHO-
ro pemrenusa. Ho maa mokazaTenbcTBa HEBO3ZMOXKHOCTH AITOPUTMA, MAOIIE-
O pellleHre TOUW WJIN WHOW Cepuu 3a1ad, CAeJOBAJO TOTHO MATEMATHIECKU
OTIPereInTh, KAKOW CMBICA MBI BKJIQIBIBAEM B MOHATHE ~aa2opumm”.

[Tox aszopummuuecrotli npobaemoti TOHUMAETCS 3303492 MOCTPOE-
HUA eIMHOTO AJCOPUTMa IJIA PeleHns 3aJaHHOU MAaCCOBOU 3aTatdl, T. €.
OECKOHETHOU CEpUU OTHOTHUIIHBIX BOIPOCOB, 3aBUCAIINX OT HEKOTOPHIX IIa-
paMeTpoB.

B crygae, korga MCKOMBIN aJirOpUTM HEBO3MOXKEH, TOBOPAT, ITO TaHHAS
asazopummuyeckas npobiema Hepa3peuwuma.

HepaspemmmocTs aIropuTMuIecKon IpoOaeMbl, KOHEIHO, BOBCE He O3Ha-
JaeT, 9TO KaKasf-TO U3 33039 PACCMATPUBAEMOU CepUM HepaspelmmMa. JTO
O3HAYAET JUIIb, ITO HEJAb3S PEIINTH BCIO OECKOHEYHYIO CEpHIo 3aad eIu-
HBIM MeTOAOM (IIPH DTOM He HCKII0YAeTCS BO3MOKHOCTH DEIIeHWs KaxkI0u
U3 HUX CBOUM CIIOCOOOM).

[Tox aazopummom 68 UHMYUMUBHOM CMbLCAE MBI TOHUMAEM TOTHOE
IpeIIIuCcaHue, OpeaeIaolee BEIYNCINTEIbHBIA IPOIecC, KOTOPHIU BeIeT OT
MCXOTHBIX TAHHBIX, BAPBUPYEMBIX B HEKOTOPOM 3aTaHHOM MHOXKECTBE, K UC-
KOMOMY Pe€3yJabTaTy, IPUIeM, DTOT BBIYUCIUTEJIbLHBIN TIPONECC TOTKEH OI-
HO3HAYHO OMPEIENATHCS 3aJaHNeM MPEIMUCAHNA U KOHKPETHOT'O MCXOTHOT'O



TaHHOTO. VIHOT I8 HABBIBAIOT AJTCOPUTMOM M CAM BBIYHCINTEIbHBIA IPOIECC,
OIpeneIaeMbI TOUYHBIM IPEeIIHCAHTEM.

[Tpeanucanue, 3aaliee aIropuTM, JOMKHO OBITH KOHEIHBIM. OHO TOTXK-
HO OBITH HACTOJABKO Y€TKUM, 9TOOBI OHO OJHO3HAYMHO OIPEIENANI0 UCKOMBIN
BBIYUCIUTEIBHBIN Tpotecc. VCKOMBIN pe3yIbTaT JOMKEH MOIyIaThCA depes
KOHEYHOEe YUCJIO IMAaroB paboThl alropuTMa.

TpeboBaHre 0THO3HATHOCTHU BHIMUCIUTEILHOTO MPOIECCa, OMpPeaeIIeMo-
0 aJIrOPUTMOM, O3HATAET, 9TO DTOT MPOIECC OCYIIECTBIAETCS 8blUUCAU-
meaem (OyIb TO 9EIOBEK WIM MAIINHA) YUCTO MEXAHUYECKH, T. €. 6e3 mpu-
BJICYCHUS KAKUX-INO0 TBOPpYECKUX 3JEMCHTOB, 1 MOXKET OBITH BOCIIpOU3BEIE€H
C TeM XKe pe3yIbTaTOM IPYTUM BEIMUCAATEJNeM U B Apyroe Bpems. Muate ro-
BOPA, IJIA BBIMOJHEHUsA BLIYUCANTEILHOTO MPOIECCa He TPeOyeTcsa HUKAKOU
uHGOpMAIINKA, KOTOpas He coaepkKatach ObI B COOTBETCTBYIOIIEM TOTHOM
IpeInuCaHui U PAacCMaTPUBAEMOM UCXOTHOM TaHHOM.

MaremaTudeckoe yTouHeHUE MOHATUA ~’a@aa20pumm’”, T. e. 3aMeHa WH-
TYUTUBHOTO MOHATUA ~’aa2o0pumm” ero MaTeMaTUIeCKUM DKBUBAJICHTOM,
CTAJO BO3MOXKHBEIM OJarogapsa pasBATUI0 MAaTEMATHYIECKOU JOIMKKM B Hada-
jge XX Beka. OHO OBLTO TMOJIYYEHO B CepeIuHe TPUANATHIX IOJ0B B paboTax
K. Tegens, /1. Opbpana, A. Yepua, O. Ilocra u A. Triopunara modru ogHO-
BPpEMEHHO B IBYX BHCEHIIHEC Pa3JUYIHBIX q)OpMaXI B BuJ¢€¢ TOYHOI'O MaTeMaTHu-
YeCKOrO OMMUCAHUSA KJIACCA BEITUCAUMBIX (DYHKIIMEA HATYPAJBHOTO apryMeHTa
(YaCTUYHO PEKYyPCUBHBIE U PEKYPCUBHBIE (DYHKIUK) U B BUJE TOYHOT'O Ma-
TEMATUIECKOTO ONPENeJIeHU KIACCA BEITUCAUTEIbHBIX TIPOIECCOB (MAITUHBL
Teiopunra). Bekope 6bLIO yCTAHOBAEHO, 9TO DTH ABAa YTOYHEHUS MOHIATUI
aIroOpruTMa MO CYIIeCTBY SDKBUBAJCHTHBI IPYT APYTY, TakK Xe KakK W BCe IPYy-
r'ue yTOYHeHUs, KOTOPbIe TOSBUINCH B HayKe Mo3kKe (HampuMep, HOpMaJIbHbIe
amropudmbr A.A. Mapkosa, arropurmbl A.H. Koamoroposa u ap.)

DTO maao ocHoBaHUE Ve B 30-X romax BBICKA3aTh TE3UC O TOM, ITO

8CAKUYU AA20PUMM 8 UHMYUMUBHOM CMBICAE C MOUKYU 3PEHUA
€20 BbLIUUCAUMEALHBIT 6803MOHCHOCTMEN IKBUBAAEHMEH HEKOTNO-
POMY AA2OPUMMY 8 YIMOUHEHHOM CMbICAE.

OToT Te3uc noxyuun HazBauume ’Te3uc Yepwa” mo uMeHU aMepUKaH-
CKOT'0 MaTeMaTHKa, BIepBbe BhICKazasiero ero B 1936 roay [30]. B macro-
amee Bpema Te3uc Yepua ABadeTca oOMeIpU3HAHHBIM. Ero HasbIBaioT
”Te3uc Tviopunea”, eciu pedb ugeT o mamuHax Teopunra, win ’IIpun-
yun mopmaaudayuu Maproea’, eciu pedb MAET O HOPMAJBHBIX AJr0-
pudpmax Mapkosa.

[TosBaeHNE TOYHOrO MaTEMATHICCKOrO MOHATHA ~’agzopumm’ 1mo3BO-
JIITO YCTAaHOBUTH HEPA3PEMIMMOCTE PAAa AITOPUTMUAIECKUX MTPOOIeM cHAYA-
JIa B CAMOU TEOPUU AITOPUTMOB, 3aT€M B MATEMATUIECKOU JOTUKE, a MO3%Ke
n Cpean U3BECTHBIX 3ada4, MOCTABJCHHBIX B MaTEMaTUKE paHee, B 9aCTHO-
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CTH, B aaredpe m TEOPUU IUCE.
B kadecTBe KOHKPETHOTO MpuUMepa MAaTeMAaTHIECKOTO YTOYHEHUA MOHA-
THSA AJITOPUTMA HUXKE MBI IPUBEIEM ONpeaeNeHne MaIlnHbl ThIOpUHTA.

Aagasumol u caosa. B kadecTBe NCXOTHBIX TAHHBIX U MCKOMBIX Pe-
3yJIbTATOB AITOPUTMOB YIIOTPEOAAIOTCA KOHKPETHBIE KOHCTPYKTUBHBIE 00h-
eKThI, KOTOpBIe MOXKHO JeT'KO CPaBHUBATH APYI C APYIOM W IpeoOpa3oBbI-
BaTh APYr B Apyra, Kak-TO: 9UCIa, POPMY.IbI, KOPTEXKU, MATPANLL U T. 1.
O‘IeBI/I,/IHO, BC€ KOHCTPYKTHUBHEIE O6’beKTI>I, pacCMaTpuBaceMbI€ B MaTeMaTHn-
Ke, MOXKHO TOCTATOYHO €CTeCTBEHHBIM 00pa3oM 3aHyMepOBaTh HATYPAJbHEI-
MU THACIAME, a KayKT0€ HATYypaJbHOE TUCIO MOXKHO 3alUCaTh B BUIE CTPOU-
K, COCTABICHHON M3 OOLIYHBIX OHU(P WIN U3 COOTBETCTBYIOMIEIO YNCIA Ia-
JOYEK, T. €. B BUJE CJIOBA, COCTABICHHOIO U3 OTHOU OYKBEL 7|,

Takum o6paszom, Hambo/Ie€ €CTECTBEHHBIMU OOBEKTAMU, UCIOIB3YEMbI-
MH AJICOPUTMAMHU B KadeCTBe MCXOMHBIX MAHHBIX U MCKOMBIX Pe3yJIbTaTOB,
ABJIAIOTCA CIOBA B KOHEYHBIX aIpaBUTAX.

Aagasumom Ha3BIBaeTCA JI0O0E HEIMYCTOE MHOXKECTBO CUMB0408,
Ha3BIBAEMBIX O6YKE8aMU anpaBuUTA.

KOHe‘IHaﬂ mocae10BaTeIbHOCTD, COCTaBJICHHAsA M3 3allMCaHHBIX APYT 3a
apyrom OykB aadasuta A, Ha3EIBaeTCA caA080M 8 aagasume A. Mol pac-
CMaTpPUBAEM TAKKe U NYCMOe CA080, KOTOPOE CINTACTCA CIAOBOM B JTIOOOM
aadasuTe u 0603HATaeTCA depe3 A mwim depes &.

EnuacTBeHHOE TpeboBaHMEe, KOTOPOE HYXKHO HAJTOKUTH HA DIEMEHTHI aJl-
dasura A, 3akmodaeTca B TOM, YTOOBI KaxKJI0€ CJIOBO B 3TOM ajdaBurTe
OJHO3HATYHO Pa30MBaJOCh HA COCTABAAMOIINE ero OyKBBI, T. €. YTOOBI ObLIA
MCKJTIOYEHA BO3MOXKHOCTD ~pasHouTeHus’ . B qacTHOCTH, 5TO ycaoBue OyaeT
BBITIOJTHEHO, €CIU BCe OYKBBI aadaBuTa OYIyT CBA3ZHBIMUA CHMBOJAMIM.

MuoxecTBo Beex ciaoB B anpasure A Oymem o6o3HavdaTh depes A* min
aepes Q(A).

[lmuay caoBa X, T. e. 9MCI0 KOHKPETHBIX OYKB, U3 KOTOPBIX OHO COCTa-
BIEHO, Oynem 0603Ha41aTh depes O(X) mim gepes |X|.

Ecan X — mekoTopoe caoBo B aapasure A, a n — HEKOTOpOE HATYpaJIbHOE
IUCI0, TO depe3 X" 0603HATAETCA pe3yIbTaT NPUIUCHIBAHUA APYT K APYTY
N DK3EMILTAPOB CI0BA, X .

Kpome Toro, mra mo6oro ciosa X momaraem X° = A, rae cumBoar =
00603HaYaeT PABEHCTBO IO OMpeIeIeHUO.

MOXHO OrpaHUIUTHCA PACCMOTPEHNEM AITOPUTMOB, ITepepadaTHIBAIONINX
CJI0Ba B aadaBUTaX

A, ={a,a9,...,a,} (n>1),

ABAAIOIINXCA HAYAJIBbHBIMU OTPE3KaMU CI)I/IKCI/IpOBaHHOIjI CYCTHON mocaeg0oBa-



TeIbHOCTU OYKB:
1,02, A3, -y Afy Q415 ----

Pacemorpum oguo0ykBerHbl andasut { 1} . Daementsr muoxkecTsa 2({ 1})
MBI OyjeM PacCMaTpPUBATH KaK IPEICTABICHUS HATYDAIBHBIX HHCEI — Ka-
KJI0€ HATYPAJIbHOE HUUCIO 7 OJHO3HAYHO IPEACTABIACTCA CIOBOM [IINHBL N
w3 MuOokecTBa 2({ 1}). B cuty sToro momaraem

N=Q{1}).
Orox rectBus cuMBoa 17 ¢ ay, mbt noay«aum A; = { 1} u, cregosarensuo,
N C Q(Ay)

mpu aobom n > 1.

I'paguuecroe cosnadenue cios X u Y Oyaem o603Ha49aThL Yepe3 X =
Y.

loBopsar, ¥To cioBo F srodum B cioBo X, €CaM MOXKHO YKa3aTh TAaKWe
cioBa R u @), uro X = REQ. Ecau npu srom cioso R (croBo () mycro, To
TOBOPAT, 9TO CI0BO E €CTh #auas0 (COOTBETCTBEHHO, Koney) caoBa X .

O UM U3 MEepPBBIX YTOYHEHHAU NHTYATUBHOTO MOHATHA aJIrOPUTMA OBLIO
MOHATHE TaK HA3BIBACMOU mawurbt Toropunaa, sBegéunoe A. TeiopuHroM
u yrodneHHoe J. [locToM B TepMmHAX a0CTPAKTHBIX BBHIYUCIUTEIHHBIX Ma-
. Mawunbr Teiopunza pearn3yioT aJropuTMbl mepepaboTKu CIOB B
HEKOTOPHIX aadaBuTax. OHI KOOUPYIOT pabOTy UeI0BEKa, BBIYUC/IAIONIETO
0 3aJaHHOU IIpOorpaMMe. XOTs MAIIXHE ThIOpHHIa — DTO JOBOJBHO Y3KUU
KJIACC ” BBIYUCANTENIbHBIX MAIINH’, HO Ha HAX OKA3aJOCh BO3MOMXKHBIM MO JIe-
JUPOBATh BCE€ U3BECTHHLIEC B MaTEMaTUKE aJ'OPUTMNYIECKUE MPOUECCHI.

Mgt paccMOTPUM TPOCTENHNINT BAPUAHT OTPEIeJeHU MAIIUHBL T hIOPUHTA,
— mammuy TeIOpUHra ¢ OHOU JEHTOMU.

Mawuna Tvropunzaa 1 3amaercsa
1) newrnum aagasumom Ar = {agy,ay,...,a;},
2) aagasumom enympennuxr cocmoanut Qr = {qo,q1,...,q },
Mawuna Toerwopunza T vveer JeHTY, pa3buUTYI0 HA KOHETHOE TUCTIO

A9eeK, B KOTOPBbIe MOXKHO 3alUCBIBATE CUMBOJEL Qg, (1, ..., G, IPA 3TOM IO
TeXHUIECKAM TPUIAHAM YIOOHO CIUTATDH, UTO CPEIU dTUX CHMBOJIOB HMe-
eTCA TaK HA3BIBAEMBIN NYCMOTU CUMB04, KOTOPLIU MBI OyaeM 00603HAYATH
(p. DTO O3HAYAET, ITO MBI TPUIEPKUABALMCS CACAYIOMIETO COTIAIIEH:

gbickasbiBanue: 6 dannotli Auetike 3anucam cumeon ag’ 03HAUAEM, YMO
ama Avelra NYcma.

Adenkn 1eHTHE YHOPAIOYeHbI CJIeBa HAIPABO.



B npouecce pa6oTer mamuusl ThiopuHra, B caydae HeOOXOAUMOCTH, Pas-
peraeTcsa T06ABIATH HOBLIE (IMyCTHIE) AYENKH KAK K MPABOMY, TAK U K Je-
BOMY KOHIIAM JIEHTHI. B 2TOM CMBIC/Ie WHOT I TOBOPAT, 9TO JEHTA NOMEHYU-
aabHo beckoneuna 6 obe cmopomnvl. B npuHmmume MOXHO OBLTO OBl CINTATH
JEeHTY OEeCKOHETHOW, HO MOTPe6OBAThH, YTOOBI B KAXK /LI MOMEHT BPEMEHU
JUIIb KOHEYHOE YUCAO ee AIeeK MOTJIO COMePkKATh CUMBOJLI, OTIUYHBIE OT
agp.

Y mamuusl Triopuara T uMmeeTcs Takke 20408KaA, KOTOPAS B KAXK b
MOMEHT BpeMeH! 0603PeBaeT HEKOTOPYIO AYEUKY U CAMa HAXOAUTCA B OHOM
U3 JAHHOIO MHOXECTBa 86HYympenHur cocmoanwut Qr = { qo, q1, ..., q }-

Pa6ora mammusl ThbiopuHTra COCTOUT U3 OTAEIbHBIX TAKTOB, BBHITOTHSIE-
MBIX CODVIACHO 33 aHHOU MPOTDAMME.

IIpoepamma Pr vamuun Toiopunra T — 5T0 KOHEUYHBIN HAGOD KOMAHO
CIeMYIONMINX TPEX TUIOB:

gia; — ¢-aS, qa; — ¢a R, ga; — g.a;L.

[Ipu srom kaxgon mape uucen (i,7) (1 < i <1[; 0 < j < k) coorser-
CTBYeT POBHO OJTHA KOMaHA, B KOTOPOH IepeJ — CTOUT CIOBO (;dj. JTY
eIUHCTBEHHYIO KOMaH1y OyaemM 0603HAa4YaTh uepes Pr(i, 7).

Ecau B paccmMaTpuBaeMbIl MOMEHT BPEMEHHN T'OJOBKA MAIINHBL ThIOpHUHTA,
HAXOIUTCA B COCTOAHNM ¢; Ipu i 7 0, a B 0603peBaeMOn €10 AIelKe HAaXO JUT-
CA CHMBOII @, TO MAIIMHA BHIIOXHAET KOMAHLY Pr(i,j) cregymmmv o6pasoM:

1) ecam BBIMOTHSAEMAs KOMAHIa UMEET BU]

qiaj — QTat‘Sa

TO IOJOBKA 3aMEHAET CUMBOJI j B 0003peBaeMON AYeHKe HA CHMBOI (; 1
EePEXOIUT B COCTOAHUE ()
2) eciu BLIMOTHAEMASA KOMAHIA UMEET BU]

ga; — o mm  ga; — qaL,

TO T'OJI0BKA 3aMEHAET CHMBOI (; B 0003peBaeMON AUIeHKe Ha CUMBOI Gy, ITe-
PEXOUT B COCTOSHUE ¢, W CABUTAETCA B COCETHIOI CIPaBa (COOTBETCTBEHHO
clIeBa) AYENKY.

[Ipu 5TOM, eciu CIUTHIBAIOLIAA [OJOBKA HAXOAUIACH B CAMON paBon (e-
BOW) siYelKe JIEHTHI, U el HaI0 CABUHYTHCSA BIPABO (BJEBO), TO K JEHTE Me-
XaHUYECKH CIpaBa (CJAeBA) MPUCTPAUBAETCA HOBAA MyCTasd ATCUKA.

Eciu B pe3yabTaTe BLIIOJHEHUA HEKOTOPOU KOMAHIBI MOJOBKA MAIIMHEL
[PUXOIUT B COCTOAHUE (o, HA3BIBAEMOE 3AKANOUUINEALHBLM COCMOAHU-
eM, TO MAIllMHA OCMAHABAUBAEINCA. ITO JOCTUTACTCA YCAOBUEM, UTO
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B IporpaMMe HU OTHA KOMaHIa He HaIMHAETCSA C TaK HAa3bIBAEMOT'O0 3a-
KANOUUMEABHO20 COCMOAHUS (.

Cpenu BHYTPEHHUX COCTOSHUU MAIMUHLL [biopuara T KpoMme ¢y BbIIeIs-
IOT ellle M BHyTPeHHee COCTOSHUE (1, HA3bIBAEMOE HAUAAbHbIM 6HYMPEH-
HUM COCTMOAHUEM.

[J151 TOJTHOrO ONMMCAHUA COCTOSHUA MAIIMHEL ThIOPUHTa B HEKOTOPBIT MO-
MEHT BpeMeHHU TOCTATOYHO YKa3aTh CJIOBO, KOTOPOEe 3alMCAHO Ha ee JEeHTe,
0603peBaeMyIo AIeNKY U COCTOSHUE T'OJOBKH. Bce 5T0 MOXKHO ONUCATH B BUIE
croBa: Ag;a;B, rae ¢; — COCTOAHNE NOJOBKY B JaHHBI MOMEHT, @; — CEMBOII,
3alMCAHHBIA B 0003peBaeMon a4enke, a A m B — cjoBa, 3anncaHHbIe JeBee 1
npaBee sron Avenku. CroBo Takoro Buia Ag;a;B HaspBaloTca KonPuay-
payueti, OMUCHIBAIONIEN MMOJIHOE COCTOSHNE MAIIMHB THIOPUHTA B TaHHBIA
MoMeHT. Kondurypamusa Aq,a;B HaszbBaeTCA Haua.ibHot, 8 KOH(DUIY DAL
Aqoa; B — 3axa0numenbrot.

losopsaT, uro mamuua Treiopunra T, BHemHUN aa(paBUT KOTOPOU COIeP-
KUT cuMBOJTH 1, 0, npasuabno ebiyuucasem TaHHYIO 1-MeCTHYIO 9HUCIO-
BYIO (PYHKINIO f, €CIU BHIMOMHAIOTCA CAeAyionue 2 TpebGOBaHUI:

1. Ecaiu a1a maHHOrO HATYPAJbHOTO MUCIA ¢ 3HAUeHUe (PYHKIUU f ompe-
IeJeHO U paBHO uucay b, To mamwuua Thiopunara T, HagaB paboTaTh B COCTO-
SHUY, OMUCBIBaeMOM KoH(purypamuen ¢;01%0, d1epe3 KOHEIHOE UUCJI0 TAKTOB
paBoTHI IPHUIET B COCTOAHME, OIMUCHIBAEMOe KoH(purypamuen uga ¢,01°0 . .. 0.

2. Ecm paa HaTypaabHOTO 4YmMcaa a (pyHKIuA [ He ompeneleHa, TO Ma-
mmHa 1, HavaB paboTy B KoHpurypamuu ¢;01°0, HUKOrma He TpUIET BO
BHYTPEHHEE COCTOSHUE (y, T. €. HE OCTAHOBUTCA,.

YucaoBas (PyHKIUA HA3BIBACTCA NPABUALHO 8bluucAumMol no Tvio-
PUH2Y, €CIN CYIIECTBYET MAIUHA ThIOPUHTA, TPABUIHLHO BHIMUCIAIONIAAL DTY
(PYHKIUIO.

Caenyromun aHagor Te3uca depdua TakxkKe ABIACTCA OOIIENPUHATHIM.

Te3uc Yepua 6 popme Tvropunaa.

Ecau dpynryus sbiuucauma ¢ nOMOUDBIO GA20PUMME 8 UHMYUIMUBHOM CMbl-
cae, Mo oka NPasUAbHO BbiuucAuMa No Toviopunay.

1.1. Aaropurmuieckue npoo6eMbl A MamiuH ThIOpUH-
ra

Byaem paccmaTpuBaTh MamuHb ThIOpUHTA, KOTOPBIE BEIYUCAAIOT O THOMECT-
HBbIe (DYHKIIUKM HATYPAJbHOTO apryMeHTa Mpu O0O003HAYEHUN HATYPATbHBIX
quces caoBamu Buga 1", u 6ygem o603HaIaTh 1 depes3 a;. YIUTHIBasA, ITO BCe
OCTa/bHBbIE BHEITHWE CUMBOJBI MAIIUHBI [hIOpUHTa O6YIYyT WMETH BCIOMOTa-
TeJIbHBIM XapaKTep, MBI MOXKEM CIATATh, YTO BCE OHU OEPYTCA U3 TAHHOIO



CYETHOTO aadpaBUTA
{ag, a1, ..., ak, ... }. (1)

Ananoruuno, sayTpennun anpasutr Qr = {q,q1, ..., } TPOU3BOIBHON
MammHbl Thopuara T MOXKHO CIMTATH KOHETHBIM 10 IMHOXKECTBOM JAHHOTO
CYETHOT'0 MHOXKECTBA

{CJO,Qh---,C]h---}- (2)

[Iycte T — mpoumsBoabHadA MamuHa ThIOpWHra C BHEITHUM aahaBATOM
{ap,a1,...,ax }, anpaBuTOM BHYTPEHHUX COCTOSHUU { qo,q1,...,q } ¥ TPO-
rpammvon Pr.

Bynem o6o3uadars cumsoa S depes Dy, cumBoa L — wepes Dy, cumBoa R
— qepe3 D,. Torga MOXKHO CINTATh, YTO KaXKad KOMAHIA JOOOU MAIIXHLI
Triopunra T uMeeT BT

q;a; —» qratDa-

3aHyMepyeM BCe IPOCTHIE YUCIA B TOPAIKE BOZPACTAHUI D1, P2y -+« + s Py - - -
Teneps, ecan qana npousBoIbHAA MamuHa, Teiopunra 1, To, 3aHyMepOBaB
HEKOTOPBIM 00pa30oM Bce ee KOMaHIbl B BU/IE:

qilajl — quat1D€17
qizajz — qrzatQDﬁzﬂ

")

Girn ajm — qr,, Q¢,, ng )

3aKOaupyeM BCIO TporpaMmy Maimuibl Tbiopunra T’ cieayoomuM HATYPaib-
HBIM 9HCJIOM

n(T) = P\ P35 D D5 DEDY DEDEDTY - D sl P 2DE 1D
KOTOpOe OyaeM Ha3bIBATH HOMEPOM Mmawunbt Tvropunza 1.

Od4eBuano, nanHasg MamuHa ThIOpHHrNA MOXET UMETh HECKOABKO HOMe-
pOB, HO He KaxKI0€ HATyPaJbHOE YHCI0 ABIAETCA HOMEPOM KaKOU-TO Ma-
muHbl Thiopuara. Vcnonp3ys aaropuTM pasiokeHus HATYPATbHOTO THCIA
HA TPOCTHIE MHOXUTEIU, A€2KO NOCMPOUMb GA20PUMM, NO360AAOULUT NO
NPOUZBOALHOMY HAMYPAALHOMY YUCAY ONPEIEAUMDb, ABAACTMCA AU OHO HOME-
pom werxomopoti mawurvt Tviopunaa, 4 8 CAYUGE NOAOHCUMEALHORO OMBEEMG
B80CCMAHOBUMb NPOZPAMMY UCKOMOT MAULUHBL, 0 MAKHCE ee BHEUHUT U 6HY-
mpennuti aadasumo.

[nsa vamuua Tepunra ecrecTBEHHBIM 00pa3oM (hOPMYTUPYIOTCS CAeIYIo-
e HUXKe aJIrOPUTMUIECKHRe MPOOJIeMBI.

IIpobaema ocmanosru:



no npou3soabnot mawune Toviopunea T u npoussosbHol ee HAUAALHOU
konguaypayuu E1q1 Fy onpedeaump, npudem au mawuna T 6 3axan0uumens-
HOe COCMOAHUE (o, ECAU HAUHem pabomy 8 amot KonPuaypayuu.

Mur roBopum, uTo mamuba Teiopunra T npumerHuma K HEITYCTOMY
croBy F, ecim mavaB paborars B Kouurypamun ¢ £, oHa depe3 KOHEIHOe
YUCIO MIATOB MPUIET BO BHYTPEHHEE COCTOAHUE (g, T. €. OCTAHOBUTCA.

[IpocTentmnm TpuMepOM aIrOPUTMUIECKH HEPA3PEIINMON PO OJIeMBI ABJIA-
eTcA NPobAEMA PACTLO3HABAHUR CAMOTLPUMEHUMOCTNU, KOTOPASA IPE/I-
cTaBIgeT COOOW YaCTHBIN CAyIal TPOOAEMbL 0CMAHOBKU.

IIpobaema pacno3na8arus caMONPUMEHUMOCTNU:

no npoudsoavnoti mawune Toropunza T onpedeaumpb, NpuMeHUMa AU OHA
K kody ceoeeo nomepa, m.e. x caosy On(T)0.

Mammua Teropunra 717, onmpegeneHHas IPOrpaMMON

gia; = q0S,(1<i<1l;0<j<k)

ABJIAETCA TPOCTHIM MPUMEPOM CAMOIPUMEHNMOUM MAIIWHEL.
Mammuna Teiopunara Ts, 3aaHHAA TPOTPAMMON

gia; = 05,(1<i<l;0<j<k)

He IpUMEHNMa HIA K KaKOMYy HeImyCTOMY CJOBY B ee BHeIIHeM a/adaBure n,
CIeIOBATENBHO, He ABIAETCSI CAMOIPUMEHUMON.

Teopema 1.1.1. Hesoamooicen anz2o0pumm, pacnosnwarowuti no 4000my Ha-
MYPAALHOMY UUCAY N ABAACTNCA AU OHO HOMEDPOM CAMONPUMEHUMOT MAUUHDL
Tvropunza.

Aoxazameavcmeo. Ipednoaosxcum, ymo cywecmeyem aszopumm A, pacno-
BHAUWUT NO A0O0MY HAMYPAALHOMY UUCAY N ABAAEMCA AU OHO HOMEPOM
Camonpumenumoti mawurvt Trropunea.

O6o3uatuMm depes My MHOHCECMBO BCEX HOMEPOS CAMONDUMEHUMBLE M-
wur Teropunza, a gepes Yy, () — ero XapakTepucTuIecKyo QyHKIIIO.

Hanomuum, aro ectm n € My, To xan(n) = 1, a ectw n ¢ M, To
X, (n) = 0.

JIerko moHATH, 9TO aaroput™ A mo3BogaseT BHIYUCIATH 3HAYCHUA (PyHK-
ouu X, (), T. €. dTa GYHKIUA BHUYACIAMA B UHTYUTUBHOM CMBICIAE. SHATUT
B cuty me3uca Twvropunza cymectByeT MammuHa ThiopuHra 1y, mpaBUIbHO
BeIMHUCIAIOmAA GYHKIUO X, (7). [ociennee o3nadaer, 4To

ecau n € My, mo mawuna Teropunea Ty, nauas pabomams 6 Konpu2y-
payuu ¢101™0, uepes Koneunoe uucA0 WaA2068 0CMAHOBUMCA 8 Konduaypayuu
70010...0, ecau ace n & My, mo mawuna Toropunea Ty, nauas pabomamp 6
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rkonguypayuy q101"0, uepes KoHEUHOE YUUCAO WA206 OCMAHOBUMCA 68 KOH-
dueypayuu q00. .. 0.

HperB;HO'HO}KHMa aTo QTO = {q{]a qi, - qm }

[l1s1 momyveHus TPOTUBOPEHUNsA MOCTPOUM HOBYIO MaruHy Thiopuara T
CJAETVIOMUAM 0OPa3OoM.

[Toraraem

ATl :AToa QTl = {QOaQIa---anan+lan+2 }

[Iporpamma Pp, mammesl Teiopurara 7T moaydaeTrca u3 nporpamMmsl Pr
ManmHbl Thiopunra T 3aMeHON BO BCEX ee KOMAaH/IaX BHYTPEHHErO COCTOs-
HUA (y HA BHYTPEHHEE COCTOAHUE (41 U JOOABICHUEM K MOLYICHHOMY TAKUM
o6pasom MHOXKeCTBY KOMaHL (Pry)g0[¢m+1] cregymomux Tpex KoMans

Gm+10 = @mi20R, @mi2l = Gmi21S, Gmi20 — ¢o0S.

[Tycts ny — 70 HOMep MarwHbL 7.

[Ipexnomoxum, aro ny € M,. Torma mo ompemerenuto MHOXKecTBa M)y
mawuna Ty npumenuma x caosy 01™0, m. e. mawuna Tovropunea T, Hauas
pabomamb 6 kondueypayuu q;01™ 0, uepes KoHeurnoe YUcAo U206 0CMAHO-
gumca, m. e. nepetdem 6 3akrauuUMesbHoe cocmosnue ¢y. OMHAKO aHAIN3
paboTsl MamwHbl ThiopuHTa 1] MOKa3bIBaeT, YTO OHA B PacCMaTPUBAEMOM
crydae, HadaB paboTaTh B KoHpurypamuu ¢,01™0, depe3 xkoHEIHOE HUMCIO
MIATOB MEPEUJeT B KOHPUTYDPAIHIO ¢, 11010 ... 0 (HA D>TOM HAYATLHOM HTAIe
mammia Teiopunra 77 pa6oTaer kak Mammaa Thiopunra Ty), a 3aTeM mepen-
et B kKouurypanuio 0¢,,.210...0, B koropou ”6ygeT 0CTaBaATbCA BEIHO .
Suaqaut mawuna Teropunea Ty, nauas pabomams 6 xondueypayuu ¢101™0,
ne nepetidem uepes KOHEUHOEe YUCAO WaA208 8 3AKAOUUMEALHOE COCMOARUE
Qo, M. €. HEe OCMAHOBUMCA.

V3 monydeHHOTO MPOTUBOPEYUA TOJYUaeM, UTO Hallle MpeanoJoXKeHne
ny € My He BepHO, mosToMmy ny ¢ M.

Ho torma mo ompenenenuio muoxectBa My mawuna T, ne npumenuma x
caosy 01™10, m. e. mawuna Toropunea Ty, nauas pabomamsv 8 Kouduypa-
yuu q101"10, He 0cMmanoBUMCA YEPE3 KOHEUHOE YUCAO ULG206, M. €. He Ne-
petidem 8 3aka0uUMEIbHOE COCMOARUE (o. O THAKO aHAJIN3 PAOOTH MAIINHEI
Teropuara 7| moKa3bIBaeT, ITO OHA B pacCMaTPUBAEMOM CJaydae, HadaB pa-
6oraTh B KoHurypamuu ¢;01™0, 4epe3 KOHEIHOEe FYUCIO0 IIAroB MepenieT B
KOH(MUDYPALHIO ¢y, 4100 . ..0 (Ha 5TOM HadanbHOM dTane Mammua ThlopuHra
Ty paboraer kak MamuHa Thioopuura Tp), a 3aTeM HepeueT B 3aKIHOYH-
TerbHyio KoHburypamnuio 0gy0...0. 3uaaut mawuna Tvropunea 17, nauas
pabomamb 6 xonpueypayuu ¢101"0, uepes KoHeuHoe YUCAO ULA206 NeEpeti-
dem 8 3aKAOUUMEADHOE COCMOAHUE (o, M. €. ocmanosumca. llomydennoe
MPOTUBOPEYNE 3aBEPIIALT T0KA3ATEIAbCTBO TEOPEMHI. O
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3ameuanue. B xome mokasaTelbcTBa TeOpeMBl HAME YCTAHOBJICHA He-
BHIUUCAUMOCTND PYHKYUY X 1, — XAPAKTEPUCTUICCKON (PYHKIINN MHOXKECTBA
My HOMEpPOB caMONPUMEHMMBIX MamuH Thlopuara. OTcioga cpasy caemry-
eT AA20PUMMUYECKAA HEPABPEUWUMOCMb NPOOAEMbL OCMAROBKY 045 MAUUH
Tvropunza.

2. AaropmrMudeckue npo6JieMbl 1 KOHEYTHO
omnpeesIeHHbIX MOJYyTPYIII U TPyl

2.1. 3aganue MOJYrpPymnIl U rPyHnrn oOpa3ymoIIuMHu dJe-
MEHTAaMM M ONpeAeJAIINMA COOTHOINEHUAMA

YHuBepCATbHBIN CIOCO0 38 IaHUA MTOJYTPYIII C MTOMOIIBIO TTOPOXK TAIOIIAX DJIe-
MEHTOB U ONPeReIIoNuX cooTHomennn o6t npeamoxken A. Thue B pa6ore
[40]. Tam xe OH BIEpBBIE CPOPMYIUPOBAT ATTOPUTMUIECKYIO IPOOIEMY Pac-
NO3HABAKUA PABEHCMEA CAOE OAA KOHEUHO ONPEICACHHBIT NOAY2PYNN, T. €.
TAKWX 33TaHUU TMOJIYTPYII, B KOTOPBIXE YUCIO0 TOPOXKJAOMNX U TUCIO CO-
OTHOIIEHUN KOHETHO.

[TycTs 3agan npousBoabHEIN aadasuT A 1 HEKOTOPOE MHOKECTBO S yIIO-
pATOYEHHBIX map caoB B aipasute A. Muoxectso A* Bcex cI0B B aadabu-
e A 06pasyoT cBOGOIHYO MOIYTPYIINY OTHOCUTEILHO OMHAPHOU OTEPAIINN
OPUNUCHLIBAHUA OTHOTO CI0Ba K Apyromy. [Ipm »ToMm mycToe CI0BO mUrpaer
poab emmHUIBl u oOo3HAYaeTcs depe3 1. [lo croxwuBimencs Tpagunum Ka-
KIYIO yIOpsALodeHHyo napy caoB (A, B) Gygem samuceiBarh B Buge A = B.
OTH PaBEHCTBA, HA3ZBLIBAEMBIE ONPEIEAAOUUMY COOMHOULEHUAMY TCTIOMB3Y-
I0TCA A ONpefeTeHus HeKOTOPOT'O0 OTHOIICHUA SKBUBAJEHTHOCTH, (haKTO-
pHU3aIua Mo KOTOPOMY HepeBOIUT CBOOOMHYIO moayrpymmy B andasute A B
UCKOMYIO TTOJYTPYIIY, 3aMaHHYI0 OMPeIeISIOIMIAMEA COOTHOMEHUSIMEA MHOKE-
crBa S u 0603HATAEMYIO Tepes3

(A, 8) = (A [ S).
[IpuBesem ompegeneHne OTHOIICHUA PABEHCTBA, CIOB B TAKUM 0OpPa3OM
onpexeasemon noayrpynme [1(A,S).
Jlesvim daeMmenmapHbim NPeoodpa3o6anuem, OTBEIAIONINM OIIPe e IA0Ie-
My cooTHoIIeHn0 A = B, Ha3LIBACTCA IEPeXo] BHUIA

UAV — UBY,

rae U u V' — mpou3BOJIbHBIE CJIOBA.
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IIpasvim daemenmaprbim npeobpa3osanuem, OTBEIAIOMIAM OIIPeIedA0IIe-
My COOTHOIIEeHNIO A = B, Ha3BIBA€TCA JIOOOU Mepexo] BUIA

UBV — UAV.

B nanpmenmem samucs P — () 6ya1eT 0603HAYATH, ITO CAOBO () MOXKET
OBITH MOMYYEHO U3 CI0BA P ¢ MOMOIIBIO OMHOTO DIEMEHTAPHOTO Mpeodpa3o-
BaHUA.

[Ba caosa P u () B andasure A HABBIBAIOTCA 9KBUBAACHMHBIMU 8 NOAY-
epynne T1(S), ecmn mu6o P = (), 1u6O CyMIECTBYeT MEMOYKa DIeMEHTAPHBIX
npeoOpa3oBaHUU BHIA

P=PFP—P —..—>P=Q

(samuceBaem P = @ B II(S)).

Ou4eBuaHO, ONpeneIeHHOe TAKUM 00pPa30M OTHOIIEHNE DKBUBAJICHTHOCTH
COTIACOBAHO C OTepalrell YMHOXKEHUA CJIOB, T. €. eciit P = Q1 u Py, = (9,
To PPy = Q1Qs.

Daementamu noxyrpynnel [1(A,S) aBasiorcsa kraccel [P] SKBuBageHT-
HBIX CJI0B B aadasure A, KOTOpBIE 3aJAI0TCA CBOUMHU MpencTaBuTenravu P.
Omnepanusa yMHOXKEHUs KIACCOB 3a1a€TCS eCTECTBeHHBIM 00pa3oM

[P]-[Q] = [PQ).

Ecan maOox)ecTBa A 1 8 KOHEYHEL, TO OHI MOT'YT 3a1aBATLCA IIEPeTInC.Ie-
HUEeM WX DJIeMeHTOB. B Takom ciydae 3aganue noxyrpynnst [1(A4, S) moxer
OBITH 3aIMCAHO B BUIE

(al, vy Oy | Al = Bl, ;Am = Bm>

[last TOT0, ITOOBI TOJYTPYIINA, C eIUHUIEN ObLIA TPYIIION, TOCTATOTHO
9TOOBI B HEW MMEJUCH OOPATHBIE DJIEMEHTHI A BCEX MOPOXKmaiomux. [Ipu
3aJaHUU TPYII C MOMOIIBI0 OOPA3YIOMNX U ONPEeNeISIONINX COOTHOIICHUN
3TO JOCTUTAETCA CACTYIOMIIM 00pPa3oM.

[l momyveHus TpynmnoBoro andaBuTa K TAHHOMY MOJYTPYHIIOBOMY AJ-

daBuTy

A = {al, az, ..., g, }
nobaBiasgeTcs aapaBuT ’ ITBOMHUKOB , HA3BIBAEMBIX OOPATHBIMU CTEIEHIMA
obpa3yrommx,

At ={atayt, a0

[TycTe Temeps S MPOM3BOILHOE MHOXKECTBO YIOPSAIOUEHHBIX MMap CJIOB B
CPYIIOBOM aspaBuUTe, 3AMMCAHHBIX B BUIe PaBeHCTB A = B U Ha3BIBAEMBIX
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onpedeasouumy coommouenusmy. [aa obecmedeHns TOro, 9TOOB OYKBBI
a; ! 6e11n 06paTHBIME LI O6YKB a; MBI 100OaBIfAeM K MHOXECTBY S TaK Ha-
3BIBAEMBIE MPUBUGAbHIE ONPEIEAMIOULUE COOMMHOULEHUS

a;ta; =1, aa;t =1. (3)

Od4eBugHO, MOAYTPYINA 3aJaHHAA PACIIKPEHHON TaKUM 00OpPa30OM CUCTe-
MOU OMPEIENAIONINX COOTHOIIEHUH, IBAAETCA TPYIIION C eMUHATHBIM DIeMEeH-
Tom 1.

Tak kak mo6GaBIeHIe TBOMHUKOB M TPUBUAJBLHBEIX COOTHOIIEHNN IIPOUCXO-
JIUT aBTOMATHYIECKHN KAaXXIBIU Pa3, TO B 3aJaHUN TPYIILI OOLIYTHO OHU SBHO
He VKa3bIBAIOTCA, TaK YTO TMOCTPOEHHAs TI'pyNna Ha3bIBaeTcA 2pynnot, 3a-
dannot obpasyrowumy A u mmoxcecmeom onpedeasrowur coomuowenut S
1 00603HATAETCA depes

G(A,S) = (A ] S)).

CoOTBETCTBYOIINE TPUBUATILHBIM COOTHOIIEHUAM (3) DJIeMEHTAPHLIE Tpe-
obpa3oBaHu

Ua'a;V — UV u Uga;'V — UV (4)

HA3BIBAIOTCA COKPaWeHuAMU OYKB a; U a; ! a o6parHBIE M TPE06PA3OBAHES
HABBIBAIOTCA 6CMABKAMU DTUX OYKB.

C10BO X HA3BIBACTCA HECOKPAMUMbIM, €CIU OHO He COTePKUT BXOK TeHUN
MOACTOB BUAA a;a; - WIM BAIA a; ;. OMeBUAHO, UCTIOIB3YA TPeo6pa3oBaHus
(4), mpousBoabHOe c1oBO X B 060U rpynne (G MOXHO mpeoOpazoBaTh B
paBHoe eMy B (G HECOKPATUMOE CJIOBO.

Hanomuum, aro saementamu rpynnsl G (A, §) asasorcs kiaccest [ P) sksu-
BAJCHTHHIX CJIOB B I'PYIIOBOM aJ(paBUTE, KOTOPBIE 3a,IAI0TCA CBOUME MPE]I-
craBuTeaaMu P.

O6paTHBIM K JaHHOMY CJOBY BHIA,

o1 02 Ok—1 O}
”/ = ail aiz ...aik71 aik ;

rge 0; = +£1(j = 1,2, ..., k), Ha3pIBaeTCA CIOBO

-1 _. —0p —Ok—-1 —02 —01
L[ — a/ik a/ik71 ...a/i2 a/il .

Ouesnano, kaaccel skuBanenTHocTu [W] u [W™!] onpegensior B3amvuo
06GpATHBIE DIEMEHTHI TPYIITIHL.

Ecau MHOXKECTBO ONpeAeTAIIX COOTHOMEHNN S MyCTO, TO MBI HOJLY-
qaeM c80600nyI0 epynny ¢ nopoxcdarowumy A, KOTOpas 3aJaHa ONpeTeni-
romuvn cootromenuavu (7). Ona ob6osmagaerca gepes ((A | () mm mpo-
cro F(A). MowmnocTh MEOXecTBa A HABBIBACTCA PAH20M CBOOOTHON IPYIIITHI

F(A).

14



2.2. IIpo6Gaema paBeHCTBA AJs MOJNYT'PYIIN U T'PYIII.

Tax kak saemenTamu noayrpynnsl I1(A, S) asasorcs kiaccer [P] skBuBa-
JEHTHBIX CI0B B aadasure A, KOTOPBIE 331aI0TCA CBOUMHU MPEICTABATENAMA
P, TO eCTECTBEHHO BO3HMKAET BONPOC O BO3MOXKHOCTHU PA3IMYaTh DJIEMEH-
THI 5TOU MOLYTPYIILL 0 UX NPEACTABATEAAM. JDTO IPUBOAUT K IMOCTAHOBKE
CJIeNYIOMUX TPob6IeM.

IIpo6aema pasencmea 0as noayzspynn.

Aas npouzsoavnoti noayepynnet 11(A,S) u wwoovic deyr caose U u V 6
anasume A ee obpaszyowur onpedesumsb, NPedcmasisOm AU OHU 00UH
U MOM dHCe IAEMENM, IMOT NOAYPYNNbL, M. €. IKEUBALCHMHbL AU OHU 6
I1(A,S) [40].

IIpo6aema pasencmea das noay2pynn paccMaTPUBACTCA HAMEI Kak
AA20PUMMUYECKAA NPO6AEMA W TTIOHUMAETCA KaK 3a1a4da MOCTPOEHUSA
€INHOI'O aJropuTMa, MJalOUIer0 BO3MOXHOCTH HOJAYYIUTH OTBET Ha Ka)KﬂbeI
BOIIPOC 13 GECKOHETHON CepPUH OJHOTHUIIHBEIX BOIPOCOB BHIA

dano zadanue npoussoavnoti noayepynnv II(A,S) u dsa caosa U u V
8 angasume A ee 06pasyOWUT; 60NPOC COCTNOUM 8 CALIYIOUWEM: NPEICTNA-
BAAIOM AU OHYU 00UH U TOM HCE IAEMENM IMOT NOAY2PYNNLL, M. €. IKEUBI-
aenwmunvt au onu 8 I1( A, S)

B paccmaTpuBaeMomMm caydae B KadecTBe IapaMeTPOB KOHKPETHBIX BO-
NPOCOB BhICTYyHawT 3aganume moayrpynmsl [1(A,S) u gBa ciosa U u V B
andasure A ee 06pa3yoOMuX.

Iosoxcumenvrvim pewenuem npobaemsbt PaseHcmea Oai NOAY2PYNn
CUUMAEMCA COOMBEMCMBYOUUT AA20PUMM (NOCMPOEHUE COOMBEMCMBYIO-
We20 aA2opumma).

OmpuyamesbHbiM PeuLeHUEM NPOOAEMbL PABEHCTMEA OAA NOAYZPYNN,
CUUMAELMEA DOKAZAMEAbCIMBO HEBOIMONCHOCTU NOCMPOEHUA COOMEEMCMEBY-
0UWESO AA2OPUMMAE.

Takum 06pa3oM, npobaema PaseHcmea Oas NOAYSPYNN MOKET ObITh
petieHa 160 B TOJOKUTEIHHOM, Au0O0 B OTpUIIATEIHLHOM cMbIciae. Haxox re-
HUE JI000T0 U3 DTUX PElIeHUN NPo6aembl PA8EHCMEA OAf NOAY2PYNN
MeIAeT ee PElIeHHOU (CHUMAET, 3aKPHIBAET TY MPOOJIeMY ).

Ecan B mpensiaymien popMyauposke 3adgukcuposats noayrpynmy 11(A, S),
TO MBI MOJIY4YUM 0OJ€e Y3KYI0 mpodaeMy — npobaemy pasenHcmea O0as
Purcuposannoli noayspynnoi.

ITpo6aema pasencmea das gurcuposannoti noayzpynnvt [1(A,S).

Aasn npouzsoavubir deyr caos U u V' 6 aadasume A obpasyrowus no-
ayepynnvt II(A,S) onpedesums, npedemasasom au owu 00um U Mom xHee
aaemenm amot noayepynnbi, m. e. sksusasenmubt au onu 8 I1(A,S).

ITpo6aema pasencmea das gurcuposannot noayzpynnot [1(A,S)
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paccMaTPUBACTCA HAMEU KAK GA20PUMMUYECKAA NPOOAEMA T TTOHIMA-
eTca Kak 3a7ada MOCTPOEHUA eIUHOTO AINOPUTMA, MAIIMIEr0 BO3MOXKHOCTH
MOTY9IMTH OTBET Ha KaXAbIM BONPOC W3 OECKOHEIHOU CEPUM OJHOTHITHBIX
BOIIPOCOB BUIA

danwt d8a caosa U u'V 6 aadasume A obpasyrowuz noayepynnwu I1(A, S);
BONPOC COCTNOUM 6 CACOYIOUWEM: NPEICMABAAIOM AU OHU 00UH U MOM HCe
aaemenm amoti noayepynnsl, m. e. sxsusasenmubl 4t onu 6 11(A, S)

B paccmarpuBaemMoM caydae B KadeCcTBe MapaMeTPOB KOHKPETHBIX BO-
npoCcoB BeICTYmaOT aBa caoBa U um V B andasure A 06pasyrommx moay-
rpyunst [1( A4, S).

IHoaoxcumenvrvim pewenuem npobaembt pasencmaea 0as Gurcupo-
sannot noayzpynnoiI1( A, S) cuumaemes coomsememeyowud ai2opumm
(nocmpoenue coomeemcmeywezo al2opumma,).

Ompuyamebrbim pewenuem npobaemsbt pasencmea 0as Purcupo-
sannoti noayepynnot I1(A,S) cuumaemca dokazamen»cmeo neso3moxrc-
HOCTNU NOCMPOCHUA COOMEEMCMBYIOULE20 AA2OPUMMA.

Takum o6pa3zom, npobaema pasencmea 04s HurcuposarnHnot no-
ayepynnot [[(A,S) MoxeT GBITH perreHa JuGO B MOJOKUTETLHOM, JUOO B
OTPUIATETHHOM CMBICTE. Haxox neHue 100010 U3 >TUX PENIeHun npobJae-
Mol pasencmea das Purcuposannot noayzpynnot [1(A, S) nenaer ee
peleHHoON (CHUMAeT, 3aKPhIBAET DTy HPOOLIeMY).

B 1947 rony mesasucumo A.A. Mapkos [16] u . [Toct [36] omy6ankoBamu
OTPUIIATEILHOE PEIICHNE NPOoO.aeMbl PA8EHCMEA 0ai PUKCUPOB8aAHHOT
NOAYSPYNNBL: KAK I UX HUX

nocmpous Koneuno onpedeaennyio noayepynny (A, S) u dokazan, umo
HEBOZMONCHO CO3DAMb AA20PUMM, NO0360AA0WULT das 100b1T I8YL cao8 U u
V' 6 aagasume A obpasyrowuz noayepynnw II(A, S) onpedeaumnp, npedema-
BAAIOM, AU OHU 00U U MOM HCE IACMEN, IMOTE NOAYPYNNbL, M. €. IKEUBA-
aenwmuvt au ony 6 I[I(A,S).

U3 sToro pesarprara A.A. Mapkosa u 9. [locra, koneuno, cregyer oT-
pULIATETLHOE PEIleHne NPobaembl PaseHcmea 0ai nNoAYy2pynn, T. €.

HEB03MONCHO CO30AMb AA20PUMNM, TO360AAOUWUT O NPOUZBEOALHOMY KO-
neunomy sadawuto noayepynnvt 11(A,S) u aobvim deym caosma U u V 8
aaasume A ee obpasyowur onpedesumyv, nPedcmasisom Al OHU 00UH
U MOm e IAeMENM IMOT NOAYZPYNNLL, M. €. IKEUBAACHMHbL AU OHU 6
I1(A,S).

Takum 06paszoM, nNpobaema PaBEHCMEa OAA NOAY2PYNN DEIICHA
B OTPUIATEILHOM CMBICIE W DTO PENIeHNe MOXKHO CIATATH 3aKPBIBAIOIIAM
(cHUMAOIIUM) DTy TPOOGJIEMY.

B Toxe Bpemsa npobaema pasencmea 0as Purcuposarnrnoti noay-
2pYnnsl 111 HEKOTOPBIX IOJAYTPYIII PEIleHa B OTPUIATEILHOM CMBICTE (10~
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Ka3aHa HEBO3MOXKHOCTH MOCTPOEHUA COOTBETCTBYIOMIETO AICOPUTMA), A
HEKOTOPBIX MOAYTPYII PeIIeHa B MOJOKATEILHOM CMBICIE (TIOCTPOEH COOT-
BETCTBYIOIIUN AJITOPUTM), & IJIS HEKOTOPBIX HOLYTPYII OCTAETCI OTKPHI-
TOM.

IIpo6aema paserncmaea 0aa KOHEUHO ONPeEOEACHHBLIT 2PYNN BIIep-
Beie copmyauposana B 1912 roxy M. /Isnom B pabore [32]. BameTum, 9T0
npobaema paseHcmea 0as KOHEUHO ONPEIEeACHHBIT SPYNN, ABIACTCA
YaCTHBIM CIydaeM npobaembl pasenHcmea das noayepynn. [Ipuserem
ee (popMyIMpPOBKY.

IIpo6aema pasencmea Odasa 2pynn.

[as npouzsoavnoti epynnwt [I(A,S) u awbwiz deyx caos U u'V 6 asfa-
sume A ee obpasyrowur onpedeaumb, npedcmasisiom AU OHY 00UH U MOm
dce daemenm amot 2pynnel, m. e. skeusasenmuvt au onu 6 II(A,S) [32].

IIpo6aema pasencmea das 2pYynn paccMaTPUBAETCA HAMU KaK Qsi-
20pUMMUNECKAA NPOOAEMA U TIOHUMALTCA KaK 3212498 IIOCTPOEHUS €1~
HOT'O AJITOPUTMA, AAIOIIEr0 BO3MOXKHOCTH MOAYIATH OTBET HA KaXKIBIU BO-
IpOC 13 GECKOHEYHOU CepUM OJHOTUIIHLIX BOMPOCOB BHIA

dano 3adanue npoussoavnot epynnvt [1(A,S) u dsa caoea U u'V 6 asfa-
sume A ee 06pasyowur; 80Npoc cocmoum 6 cAedyOUeM: NPedcmasairom
AU OHU OOUN U TOM HCE IAEMENM. IMOT NOAYPYNNbL, M. €. IKEUBAACHIHD]
au ony 6 TI(A, S)

B paccmaTpuBaeMoM caydae B KadecTBe IMapaMeTPOB KOHKDPETHHIX BO-
IPOCOB BeICTyNaOT 3aganue rpynnsl [1(A, S) u 18a caosa U u V' B andasure
A ee o6pazyromux.

Hoaoxncumenvuvim pewernuem npobaemsbl pa8eHcmea 0as SPYNn Cul-
maemcs coomsememsyouul ai2opumm (nocmpoenue coomeemcmeyou,e2o
an2opumma).

Ompuyamesprbim pewernuem NPobaembl Ppaserncmea 0ai epYnn cuu-
maemcsa J0KA3AMEALCMBO HEBOZMONCHOCTNU NOCMPOEHUS COOMBEMCMBEYI0-
we20 aA20PUMMA.

Takum 06pa3om, npobaema paseHcmea dai 2PYNN MOKeET OBITH pe-
IIeHa, TUOO0 B MOJIOKUTEILHOM, 100 B OTPHUIATEILHOM cMbIcae. Haxox renne
JI000r0 U3 STUX PEIIeHuN NPobaembl PA8EeHCMBEa Oai 2PYNN IeIaeT ee
peIeHHON (CHUMAET, 3aKPHIBAET DTy MPOOIEMY ).

Ecan B mpensiaymen gopmyauposke 3abuxcupoats rpymmy I1(A, S),
TO MBI MOJIYYUM 0OJ€e Y3KYI0 mpodaeMy — npobaemy pasenHcmea O0as
durcuposannoti 2pynnot.

ITpo6aema pasencmea das Purcuposannot 2pynnet 11(A,S).

Aas npoussoavrviz deyx caos U u'V 6 aadasume A obpasyowur epynnbi
[1(A,S) onpedeaumn, npedcmasasiom au onu 00U U MOM HCE IAEMEHM
amot epynnbl, m. e. sksusasenmubt au onu 8 I11(A,S).
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ITpo6aema pasencmaa das gurcuposannot epynnet I1( A, S) pac-
CMATPUBAETCA HAMHI KAK GA20PUMMUUECKAA NPO6GAEMA T TIOHIMACTCA
KaK 3a/a4a MOCTPOEHUA eIMHOTO AITOPUTMA, TAIOIIET0 BO3ZMOXKHOCTE MOIY-
YUTH OTBET HA KAXKIBIU BOMPOC U3 6ECKOHEYHOUW CePUU OTHOTUMHBIX BOIPO-
COB BHIA

danvt dsa caosa U u V' 6 aagasume A obpasyrowuz epynnw T1(A,S);
goMpPoc cocmoum 6 caedyruwem: nNPedcmasisiom Al OHY 00UH U MOM Hee
aaemenm amot epynnbl, m. e. sksusasenmubt 4t onu 6 11(A, S)

B paccmaTpuBaemMom caydae B KadeCTBE MapaMeTPOB KOHKPETHBIX BO-
MPOCOB BBICTYNAIOT aBa cioBa U u V B andasure A 00pasyomux CpyIIbL
I1(A,S).

IHonoxncumenvrvim pewenuem npobaembl pasencmaea das Gurcupo-
sannoti epynnut 11( A, S) cuumaemes coomsememsyrowuii aseopumm (no-
CMpoenue coomseememsyoue20 ai2oPumma).

Ompuyamensvubim peutenuem npobaemsvl pasencmea dan Purcupo-
sannot 2pynnot [1(A,S) cuumaemca doKaz3amesbcmeo Heeo3MOHNCHOCTIU
NOCMPOEHUS COOMBEMCMBYOUWE20 AA2OPUIMLMA.

Taxum o6paszomM, npobaema pasencmaea das Gurcuposarnnoti 2pyn-
not [1(A, S) Moxer ObITH pelreHa ubO B MOJIOKUTEIBHOM, MO0 B OTPHIA-
TEILHOM CMBICTE. Haxox qenue J060r0 U3 DTUX pelleHud npobaemvt pa-
sencmea dasa Purcuposannot 2pynnet I1(A,S) neraer ee pemeHHON
(cHEMaeT, 3aKPHIBAET Ty MPOOJIEMY ).

B 1955 roxy I1.C. HoBukoB B pabore [24] moay4mn oTpuiaTeisHoe pe-
IeHre NPoobaembt paserncmaea 0aa Purcuposanrnoti 2pynnet: OH

nocmpous xoneuno onpedesennyio epynny (A, S) u dokazan, wmo ne-
B03MONCHO CO30aMb AA20PUMM, N0380AMOUUT das a06bix deyx caos U u 'V
6 aagasume A obpasyrowuz epynnwt II(A, S) onpedeasums, npedcmasasom
AU OHU 00UM U MOM Hee IAEMENM IMOT 2PYNnNvl, M. €. IKBUBAACHIMHbL AU
onu 6 II(A,S).

U3 sroro pesarsrara [1.C. HoBukoBa, KOHETHO, CJIeIyeT OTPUIATEIHHOE
pelerne NPobaembt PaseHcmea 0as 2pynn, T. €.

HEBOBMONCHO CO30aAMb AA20PUTNM, NOZEOAAOULUT N0 NPOU3BOALHOMY KO-
neunomy 3adawuio epynnvt [I(A, S) u aobvim deym caoema U u 'V 6 aada-
sume A ee obpasyrowur onpedesumb, npedcmasisiom AU oHY 00UH U MOm
oce daemenm amot epynnwl, m. e. skeusasenmubl au onu 6 [I(A,S).

Takum o6paszoM, npobaema PaseHcmea 0as 2PYNN PElieHa B OTPU-
[ATEILHOM CMBICJAE W DTO PElIeHHEe MOXKHO CUATATDH 3aKPHIBAIOMINM (CHIMA-
IOMIUAM) DTY TPOOIEMY.

B Toxe Bpemsa npobaema pasencmea 0as furcuposannot 2pyn-
NbL 11 HEKOTOPBIX DPYIII PEllleHa B OTPUIATEILHOM CMBICIE ([OKa3aHa He-
BO3MOXHOCTH TIOCTPOEHUS COOTBETCTBYIOLIETO AINOPUTMA), /I HEKOTOPBIX
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CPYII PelleHa B MOJOKUTETLHOM CMBICAE (MOCTPOEH COOTBETCTBYIONIUN AJl-
TOPUTM), & IJIA HEKOTOPLIX DPYII OCTAETCA OTKPHITOM.

OueBunno, 6 2pynne G dea caosa X uY pasuvi, mozda u moavko moada,
ko2da caoso XY ™' pasno nycmomy caosy 1 6 G. IlosToMy Bce ompenensio-
mue coorHourenus rpynnsl G(A,S) Buga A = B u3 MHOXecTBa S MOXKHO
samucaThb B Buge AB~! = 1, a cama mpo6aeMa paBeHCTBA, 11 JaHHOU I'DYII-
bl (G, 3aJaHHOU 0OPA3YIONIIMI U OIPEAEIAONIIMA COOTHOMIEHUAMEI, MOKET
OBITH CPOPMYIUPOBAHA TAK:

no awbomy caosy W e aapasume epynnvt G onpedeaumn, pasrno W ny-
cmomy cao8y 6 G uau nem.

[Tpo6.iema paBeHCTBa LI TPYIII U HOJIYTPYII HA3BIBAETCA TaKXkKe 7NpPOo-
6saemoti moaacdecmaa.

Muas ceoboauon rpynmbl F(A) mpo6ieMa TOXIeCTBA UMEET BeCbMa MpOo-
CTOE pelleHne, TaK Kak JerKo TOKa3bIBAeTCA, 9T0 dannoe cao80 W pasno 1
6 F(A) moada u moavko moeda, Ko2da 0mo npespawaemes 6 nYcmoe cio60
8 PE3YALMAME NOAHO20 COKPGULEHUS.

Ha nporsxenun psaga JeT yCHINA MHOIMX MaTeMATHKOB OBLIM HAIIPABJIE-
HBI HA TMOUCKU aJICOPUTMOB, PEIIAIIX IPoOJIeMy TOXIeCTBA, I KOHKPeT-
HBIX KOHEYHO OmpeeTeHHBIX rpynm. B gacTHOocTH, eme B 1932 r. B. Mar-
HYC YCTAHOBUJ Pa3peImMOCTh MPOOJIEeMBl TOXKIECTBA AJAA TPYII ¢ OJHUM
OTNpeIeJAONNM COOTHOIIeHNeM. [[03Ke MOABMINCH UCCIEI0BAHNA MHOTUX aB-
TOPOB, OTHOCAIINECA K TAK HA3BLIBAEMBIM TPYIIAM C MAJBIM COKPAIICHHEM
(B.A. Taprakosckum u ap.) Boabmon mHTEpec MaTEMATHKOB K DTOU MPO-
6JeMe KaK M0 MOABAEHHUS TOYHOTO MOHATHA AJICOPUTMA, TaK M MOCTE 00h-
ACHSAETCS TeM, UTO OHA SABJIAETCS [MEeHTPAJBLHOU MPOOJIEMOU KOMOMHATOPHOU
TEOpUU TPYIIIL.

TpyanocTu, CTOABINNE HA IYTU PEMIEHUA DTOU TPOOJeMBbl, OBLLTA CBA3AHBI
¢ TeM, 9TO B HadaJe XX BeKa IPYINHL, 3aJaHHBIE OOPa3yIOMIIMU DJIeMEeH-
TAMH ¥ ONpEeIeMAIIIIMA COOTHOIIEHNAMHI, OBLIN MAJO HCCAeTOBAHBL Bogee
TOro, OBLTA HEKOTOpAsd HAAEXK I, YTO AJTOPUTM, PENIAIOIINN TPOOIEMY TO-
XK IECTBA, CYIMIECTBEHHO OOIErYUT M3ydeHNe TaKUX T'PYIIIL.

Kax yxke 6b110 ckasano eiue B 1955 roxay I1.C. HoBukos [24] nokaszan a.i-
2OPUMMUYECKYIO HEPA3PEeUUMOCTL NPOOAEMbL MONCIECTNEA MEOPUL 2PYNN,
MOCTPOUB IIPUMEP KOHETHO OMPeneIeHHON MPYIIHL, 111 KOTOPOU TpeOyeMbIi
AITOPUTM HEBO3MOKEH.

Otu uccaenosanusa [1.C. HoBukoBa oTHOCATCA Kak K aarebpe, Tak u K
MaTeMaTUIeCKOU Joruke. /leno He CTOJBKO B TOM, YTO YTOYHEHUE MOHATUA
AJITOPUTMA BO3HUKJIO B HEIPAX MATEMATUIECKOU JOTUKH, CKOJIBKO B TOM, ITO
TCPYIIILL C OIPEeIeIAIONIIMI COOTHOIEHUAMY 33, Ial0TCA MOCPEICTBOM TaK Ha-
3BIBAEMBIX I'PYIIIOBBIX UCUUCIEHUN, KOTOPBIE POJACTBEHHBI JOMHTIeCKUM (HhOp-
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MaJbHBIM CHCTeMaM. YcIex ObLT TocTUrHyT 61arogapsa co3ganaomy [1.C. Ho-
BUKOBLIM METOXY HCCIEIOBAHUA IIPEOOPA3OBAHUN CJOB B I'PYIIOBHIX M-
CJICHUAX.

2.3. Teopema A.A. MapkoBa — J. IlocTa

B 1947 rogy A.A. Mapkos [16] u 9. TlocT [36] He3aBUCHMO YKa3alm CIO-
co0 TOCTPOEHUA IO MPOU3BOILHOU MamuHe TroopwHra 1T ¢ BHEINIHEM aJ-
dasurom Ar = {ag,ay, ..., a, }, anpaBUTOM BHYTPEHHUX COCTOAHUN QT =
{q,q, -, ¢ } m nporpammvon Pr koneuHo onpenenenson noayrpynnst S(7),
3aJaHHON MHOXKECTBOM OOpPa3yIOMMX DIEMEHTOB

{a()a ai, ..., An, 40,415 ---5 m, h}

1 MHOXKECTBOM ompenensonmx coornomenunn R(T'), KOTOpoe CTPOUTCA MO
nporpamme Pr mammuasl Teiopunra 1 caenyoomuM 00pa3oM.

PacemorpuM npousBoabhyo komauay Pr(i, j) (1 < ilem; 0 < j < n).

I. Ecim xomanga Pr(i, j) umeer Buj

qiaj — QTat‘Sa

TO BKJIIOYaeM BO MHOXKECTBO ompemensommx coorHomenun R(T) oxHo co-
OTHONLIECHUE ¢;A; = (rQt.
I1. Eciu komauga Pr(i, j) umeeT Bup

gia; — qragl,

TO I KAk A0ro ducaa s (s = 0,...,n) BKIIOIAeM BO MHOXKECTBO OIMPEIeIII0-
mux coorHoumeHn#t R(7') 0JHO COOTHOLICHUE A5q;a; = (rsay.

Kpome Toro B 5ToM CIydae BKIIOYaeM OJHO TOHOJHATEILHOE COOTHOIIE-
uue hga; = hg,apa;.

ITI. Ecain komauga Pr(i, j) umeer Bup

Qiaj — qratRa

TO IS KAk A0ro qucaa s (s = 0,...,n) BKI0YaeM BO MHOXKECTBO OMPEIeIII0-
myx coorHoumeHn#t R(7') 0JHO COOTHOLICHNUE (;G;0s = AyqyQs.

Kpome Toro B 5ToM CIydae BKIIOYaeM OJHO JOHOJHATEILHOE COOTHOIIE-
HEe g;a;h = aigragh.

IV. [Mns xaxgoro j(j = 0,...,n) Bkaogaem Bo MmHOxkecTBo R(T) nBa
COOTHOIICHUS

God; = qo, aj;qo0 = qo-
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Kpome Toro, BKIH04YaeM BO MHOK€ECTBO onpeaeasdiomux coorromerun R (1)
eme OMHO cooTHoIeHue hqgyh = qq.

Caosom ITocma 6y nem HazsIBATH J1I000€ C10BO Buga hFq; Eoh, voe Fiq; Fo
— koudurypanus, T. e. Fy, F5 — c1oBa Bo BHemHeM aadaBure Ap MalmHbI
Teropunra T', npudem caoBo Ey He mycTo.

[l1st mpomsBoabHON MamuHBL ThiopuHra 1T’ U MPOU3BOJLHBEIX €€ KOH(UrY-
paunu X u Y samuce X Er Y Gyger osHadarh, uTo MamuHa Thiopunra T
3a OJMH TAKT PabOTH mepeBoAuT KoHurypamuo X B KOH(GUrypamuio Y,
a 3anuch X 7 Y Oyger o3HadaTh, 4TO MamuHa [biopunra T 3a KOHEYHOE
YUCI0 TAKTOB PAaOOTHI MepeBOANT KoHpUrypanuo X B KOH(UTYpamuo Y .

3amucek X |Fp MBI 6y1eM UCIIOIB30BATH IIA COKPAIIEHHON 3AMNCH YTBEp-
K aeuus " mawuna Tovopurea T, navwas pabomamsv 8 Kondueypayuu X, uepes
KOHEUHOE YUCAO MAKMOB PAOOMbL 0CMAHOBUMCA.”

Teopema 2.3.1. Mawuna Tvropunea T, nauas pabomams 8 Kondu2ypayu
X, uepes Koneunoe uucao maKkmos pabomb 0CMaHOBUMCS M0206 U MOALKO
moezda, ko2da 6 noayepynne S(T') svinoansemes pasencmso hX h = q.

HamomuuM, 9T0 11 KOHETHO OMpEeNeJIeHHON MOJYTPYIIITEL
S = <Cl1, ceey Oy | Al = Bl; ;Am = Bm>

Iepexo

HA3BIBACTCA AE6bIM IACMEHTAPHLIM NPEe0OPa306aHUEM, A TIEPEXOT

HA3BIBACTCA NPABHIM IACMEHMAPHIM NPEOOPG308AHUEM.
[loka3zaTelbCTBO TEOPEMBI OCHOBBIBACTCA HA CJACAYIOMIUX MBYX OYEBHUI-
HBIX JTEMMaX.

Jemmvma 2.3.1. Ecau mawuna Teropurwea T 3a 0odun maxm pabombi nepe-
sodum kondueypayuto X 6 woudueypayuo Xi, mo daa caoe Iocma hXh
u hX1h, coomsememeyowur smum Konpuaypayam, nepexod hXh — hXh
ABAAEMNCA AEBIM IAEMEHMAPHLIM Npeobpazosanuem noayepynnvt S(T), om-
geyarouum onpedeasrowemy coommuoutenuo us 2pynn I — I11

Jlemma 2.3.2. Ecau hXh — caoso Ilocma, coomsememsyouee Kongpuy-
payuu X mawunvt Tovropunea T, a neperod hXh — Y, asasemca aesvim
aaemenmapnbim npeobpazosanuem noayepynnvt S(T), omseuarouum onpe-
deasrowemy coomuoutenuro uzd 2pynn I — III, mo natidemea maxas xKongu-
eypayus X1, umo Yy = hX1h — caoso Ilocma, coomseememsyouee Kondu-
eypayuu X1, u mawuna Teropuwea T 3a odun maxm pabombr nepesodum
rkongueypayuio X 6 xonpuaypayuro Xi.
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Hoxazameabcmso. Teopemsl 2.3.1. Ecan mammaa Triopunara 1, HataB pabo-
TaTh B KOHpurypamuu X, depe3 KOHETHOE TUCIO TaKTOB pabOTHI OCTAHO-
BUTCsA, TO IS HEKOTOPOTO HATYPAILHOTO YUCTA Kk MMeeM

X = X[] ':T X1 ':T X2 ':T ':T kal ':T Xk - ZquZQ,

rae Xo, X1, Xo, ..., Xy 1, X} — mocregoBaTenbHble KOH(MUTYPAIINKA, KOTOPHIE
npoxoauT MmarmuHa Teopuara T, HadaB paboTaTh B KOH(puUrypamuu X, 10
CBOEU OCTAHOBKM.

Torga mo memme 2.3.1 HaugyTca Takue ciosa [locra Yy, Y1, Yo, ..., Y1, Yy,
aro B moayrpymme S(T) umeeT MeCTO MEmovKa dIeMEeHTAPHBIX MpeoGpaso-
BaHUNI

hXh = }/E] —>}/1 — }/2 — ... —>Yk,1 — }/k = thqUZQh.

Ucnonwsys onpenenstomume coOOTHOMEHUS U3 [ V-0l TpyHIbI MOLyTPYIIBL
S(T), monyuaem B noxyrpymnme S(7T) paBeHCTBO Y = ¢p, & 3HAYUT B MOTY-
rpyune S(7) Boimonnsiercs u paBeHcTBO hX h = .

[Ipeanonoxum, uro B noayrpymme S(T') BemoanaeTcsa paseacTso hXh =
qo- Torga cymecTByeT IEMOYKa HJIEMEHTAPHBIX TPeoOpa3oOBaHIN

hXh=Yy,—=Y =Y, — ... =Y. 1 =Y, =q. (5)

OteBHIHO, B KaXK 10€ CIOBO Y I3 MOC/IeI0BATEILHOCTH (5) BXOIUT TOIBKO
onHa ¢-OGyKBa.

MoxHO cYuTaTh, YTO CUMBOJI () HE BXOJIUT B CIOBO X .

PaceMoTpuM KpaTdaniyio Henovky s1eMeHTapHbIX mpeobpasoBanui (5),
3aKAHYIUBAIONIIYIOCA CIOBOM, COMEPIKAIIUM CUMBOI (o'

hXh=Yy, =Y =Yy, — ...=Y,._ =Y, =hZqZsh. (6)

O4eBUIHO, YTO B MEMIOYKE DJIEMEHTAPHLIX MpeobpasoBanui (6) He UCmoIb-
3YIOTCA Ompeessonmue coornommenus noayrpynnst S(7T') us [V-ou rpynns u
MOCIeTHeE B DTOU IEMOYKe TpeoOpa3oBaHme

Yo=Y,

He MOXKeT OBITHL IPaBBIM IPeoOpa3OBaHUEM.
[Tokaxem, 4To B nenovke (6) BOOOIIE HET MPABLIX MPEOOPA3OBAHUIL.
PaccmoTpuM camoe mocaegHee mpaBoe dIeMeHTapHOe MpeoOpa3oBaHue B
(6), ecim OHE BOOOIIE €CTh,
Y — Y. (7)
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Torga t + 1 < r u Ierko BUIETH, 4TO B epexoe (7) UCIOIb3yeTcs ompe-
neastoriee coorHomenue u3 rpynn I, IT u II1, a mosToMy B mepexome

Yipr = Yigo (8)

MOXKET HCIOJIb30BATLCA JUIIL TO ¥Ke CaMoe OIpeelaiounlee COOTHOIICHUE,
HO B IPOTUBOMOIOKHYIO CTOPOHY (mepexon (7) ObLI IPABBIM DIeMEeHTaPHBIM
npeobpas3oBaHneM, COOTBETCTBYIOIINM HEKOTOPOMY ONPEAEIAIMIEMY COOT-
HOIIEHUIO, a mepexo (8) oKasaics JIeBBIM DJIeMEHTAPHBIM IIPe0OpPa3OBaHu-
€M, COOTBETCTBYIOIINM TOMY e ONPEeAJAIMEMY COOTHOIICHUIO). SHATUT
Yii2 = Y. A 5T0 IPOTUBOPEIUT YCIOBUKO MUHUMAILHOCTH MOCIEIOBATE b

Hocru (6).
[lns 3aBepienus mokazaTerbCTBa TeopeMbl 2.3.1 ocTaeTcs BOCHOIB30-
BaTLCA JeMMon 2.3.2. O

Tak xak npobaema ocmaroeru 1id MAINH THIOPHHTA AJICOPUTMU-

YeCKU Hepa3pelmma, To u3 Teopembl 2.3.1 momydaeM CIeIyIOuyio Teopemy
A.A. Mapkosa — 9. Tlocra.

Teopema 2.3.2 (A.A. Mapkos — 3. Iloct). [Ipobaema pasencmsa daa
KOHEUHO ONPedeseHHbls NOAYPYNN GA20PUMMUUECKY HEPA3PEUWUMT, M. €.
HEBO3MOHCHO NOCTPOUMb AA2OPUMM, NO3B0AAOUUT 044 NPOU3EOAbHOT KO-
neuno onpedeaennoti noayepynnv 11(A, S) u awobvir deyx caos U u'V 6 aa-
dasume A onpedeaums, npedcmasisrom Au OHU 00UK U MOM HCE IAECMENTN,
amoti noayepynnsl, m. e. skeusasenmub At onu 8 (A, S).

Ucnoabsysa xkoucrpykmmio M. Xomwiom [39] moayunm HEKOTOpOe yCuIeHue
OpeIBIIYIIEr TeOPEMEI.

Teopema 2.3.3. Ascopummuuecku Hepaspewuma npobiema pasencmea 044
KOHEUHO ONPEIeACHHBIT NOAYPYNN ¢ 2 00pa3y0UWUMY IACMENMAMY, M. e.
HEBOZMONCHO NOCMPOUMD AA2OPUMM, NO3BOAANOUWUT 048 NPOUBBOALHOT KO-
neuno onpedeaennoti noayepynnv [1(A,S) ¢ 2 obpasyrowumy saemenmant
(mnoaxcecmeo A cocmoum uz 2 saemenmos) u atobvix deyzx caoe U u'V 6 aa-
dasume A onpedeaumpb, npedcmasasiom 4u oHu 00UN U MO, HCE IACMENT
amoti noayepynnsl, m. e. skeusasenmubl 4t onu 8 II(A,S).

Loxazameabcmso. PaccMoTpuM MPOM3BOJBHYIO KOHETHO OIIPEIeTIeHHYIO 10~

JAyTpyIiLy
II= (al, vy Oy | Al = Bl, ;Am = Bm>

[Iycts a u b — aBe HOBBIE OYKBHI. [I1a mpouw3BoabHOrO caoBa P B amxdasBuTe
{ai,...,a,} obozuaumm uepes P* cioo B andasure {a,b}, morydennoe us
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caoBa P 3aMeHOU KaXkJIOTO BXOXKIEHUA Kaxk oW OyKBul a; (i = 1,...,7n) Ha
abai+1bi+1

O6o3uaqum gepes [1* koHEUIHO OMpeIeNIeHHYIO TOMYTPYIITY
(a,b | Aj = Bj,.., Al = B},),

Torga orobpaxenue P — P* aBrgeTcsa m30MOPQMHBIM BJIOXKEHUEM MOy PYII-
ust I1 B noxyrpynmy IT*, 1. e. gus m106wix cios P u () B andasure {aq, ..., a,}
uMeeT MeCTO DKBUBAJEHTHOCTD

P = @ B noryrpynne [1 < P* = Q" B nonyrpynmne IT*.

O

CymecTBeHHO 60€€ CJI0KHOE PACCYXK IeHUE TTOKA3BIBAET, ITO CYUEeCMEY-
em Konkpemmaa mawuna Tewopunea Ty, daa Komopot ar2opummuuecky me-
PA3PEUWLUME NPOOAEMA OCMAHOBKY. DTO TaeT BO3MOKHOCTDL T0KA3ATh CIETY-
IOIIYI0 TEOPEMYy.

Teopema 2.3.4. Cywecmeyem KoHeuno ONpedeseHtas noAYePYnna ¢ 08YMma
00D ABYIUWUMY I AEMEHMAMU

S = <Cl/,b | Al :Bla---;Am:Bm>;

048 KOMOPOT AA20OPUMMUUECKYU HEPA3PEUWUMA NPOOAEMA PABEHCMEBA, M. E.
HEBO3MONCHO NOCTPOUMb AA2OPUMM, N03BOAAOUUL 048 4100b1L D8YT ca06 U
u'V 6 asgasume {a,b} onpedeaump, npedcmasasiom au onu 0dun u mom
HCE DACMEHM, IMOT NOAY2PYNNBL, M. €. IKBUBAAECHMHbL AU OHU 68 S.

Oco6BIN MHTEPEC TMPEICTABIIET BOMPOC O CYIIECTBOBAHUYN KOHEYTHO OIMpe-
nenennbix noayrpynn I1(A,S) ¢ Hepaszpemmmon npo6aeMOl PABEHCTBA U C
"mpocThIM” MHOXKECTBOM ONPeNeTAIOMNX COOTHOMEHNN S.

Hau6Go.see mpocThie CHCTEMBI ONpeIeIA0MIX COOTHOIICHNH S, 3a JaoIIye
HOJIYTCPYIIEL ¢ HEPa3pelmmMon Ipo6IeMON PaBeHCTBA OBLIM MOCTPOEHEI B
1957 roxy mesasucumo ['.C. Henrunbiv [28] u [I. Ckorrom [43]. Oba sTu
3aaHus cogepxkar 7 onpexemsommx coornomenun. ['.C. Makaunuu [12] no-
CTPOMT KOHEYHO OMPENEJEHHYIO MOJYTPYIINY € Hepas3permmMon mpo6ieMon
PABEHCTBA, 3aJaHHYIO 5 OIpeIeIAoumMMy cooTHomennamu, a F0.B. MarTusa-
ceBrd [21] MOCTPOUI COOTBETCTBYIOIIMN TPUMED MOAYTPYIILL ¢ 3 ONpeneJis-
IOIIAMHI COOTHOIICHUAMM.

N3 pesyapraro A.A. Mapkosa n J. [locra cregyeT HepaspermmMoCThb
eIIe OJHOW AITOPUTMUIECKON TPOOIeMBI NI TOJYTPYIIIL.
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O6wasn npobaema uzomop@Pusma daa noayzpynn.

IIo npou3soabubim 08YM 3G0AHUAM KOHEUHO ONPEICAECHHBIT NOAYZPYNN
onpedeaumy, uzomop@Publ AU 3a0a6aembie UMU NOAY2PYNNbL.

AnanornausiM o6pasom opmyaupyercas Qb6uias npobaema u3omop-
Pu3ma dasa 2pynn, KOTOpas BIepBbie paccMmarpuBaiack Ture eme B 1908
roxay B pabore [41].

O6was npobaema uzomopgu3ma oas 2pynn.

IIo npouszsoavubim 08YM 360GHUAM KOHEUHO ONPEIEAEHHBIT 2PYNN Onpe-
deaums, u30MopPHblL AU 30006AEMbLE UMU 2PYNNDbL.

C kax 101 (PUKCUPOBAHHOU KOHEYHO ONpeaeaeHHon moxyrpymmon [y ces-
3BIBAETCSA YacTHAA mpoOaeMa m3oMopdusMa.

Yacmuasa npobaema uzomopPu3ma das noayzspynnsvt 1.

IIo npouszsoavroti koneuno onpedesennoti noayzpynne I onpedesums,
uzomopduna ona noayepynne Iy vau nem.

Hepaspemmumocts wacmuoti npobaemvt u3omop@Pu3ma 1is KaxJoun
KOHEYHO OTIPeIeJeHHON MOIYTPYIIILL ¢ 7 00PA3yIOMIMMI B KJIACCEe BCEX KOHEY-
HO OMpPeJIeJeHHBIX MOAYTPYII ¢ N+ 3 ob6pasytomumu ycranoBieHa A.A. Map-
KOBBIM.

[.C. Heutun [27] yemauwa >TOT pe3yJabTaT, MOKA3aB, 9TO YUCJIO 1 + 3
MOXHO 3aMEHUTb Ha Iucao n + 2. I npu 3TOM OTMETWI, YTO 3aMEHUTH HA
qucao n 4+ 1, BooOIe roBops, HeIb3d: CBOOOTHAA MOJYIPYIa ¢ N 06pa3yio-
IIUMHA UMeeT pa3pemunMyio 9acTHYI0 npobaeMy n3oMopdu3Ma B Klacce BCeX
KOHEYIHO OINpeneJeHHBIX HOJYTPYII ¢ 1 + 1 o6pasyommM. JTO CIeIyeT u3
CIEAVIOMMX MPOCTHIX PACCYKICHUN.

[ycrs I, = (ay, ..., a, ) — CBOGOAHAS MOLYTPYIIA ¢ 1 OOPABYIOMINMH, &

H - <b1, ---;bn;bn+1 | Al - Bl; ;Am - Bm> -

IPOM3BOJbHAA KOHEYHO OMpeIeqeHHas MOIyrpynna ¢ n + 1 06pa3yommm.

MoxHO cuuTaTh, YTO HU OTHO ONPEReIdolIee COOTHOIICHUE HE MMEeeT
BU O bz = W(bl, ---bi—la bi+1, ceey bm) WUJIA BUI W(bl, ---bi—la bi+1, ceey bm) = bz

[Tpeamonoxum, aro moayrpynma I mzomopdua cBOOGOIHON TOIYTPYIIIe
IT,, a ¢ — COOTBETCTBYIOIIMI U30MOP(DUIM.

Ecau xoTa 681 0HO U3 onpegeasiomux cios A;, B; (i = 1, ..., m) mycTo, TO
6e3 orpaHuvueHus OOGITHOCTH MOYXKEM CYUTATh, YTO MYyCTO HEKOTOPOEe CJIOBO
Bi,. Torga mra mo60ro b;, BXOAAMIET0 B 3alICh COOTBETCTBYIONIErO CJIOBA
A, , BeImoaHAeTCA yeaosue: ¢(b;) — mycroe caoBo. Ho cBo6ognas noryrpymnma
I1,, He MOXeT MOPOXKIATHCA MEHee HeM 7 DIeMEHTAMU. SHAYUT HaUIeTCS
TaKoe j, ITO BCe Ompemedionme cooTHomenus A; = B; ¢ mycTou mpason
JACTHIO0 UMEIOT BU bfi = 1. Be3 orpanuvenus o6ITHOCTH MOXKEM CUUTATH,

aro j = n + 1. Bece onpegenstomue coorHomenus suga b’ ; = 1 moxem
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3aMEHNTH OJHIM, UM PAaBHOCHILHEIM, OIPEICIAIONMM COOTHOIICHNEM BHIA,
bl =1.

HeTpyaHo MOHATH, 9TO €CIU OQHA U3 TaCTe ONPeaeNaomero COOTHOIIe-
HUA ABIACTCA CTENEHBIO b,, 1, TO U Apyrasg 9acTh ABIACTCA CTEICHBIO b, ;.
Bce onpeaensmiomme COOTHOMIEHNA TAKOTO BUIA, & B UX IUCJI0 BXOIUT U OTIPe-
pexsoomee cooTHOmeHne bl = 1, 3aMeHNM OZHUM, UM PABHOCHIBHBIM CO-
oTHOmeHmeM BuIa b, = 1. Bce ocTaibHbe ompetensomue COOTHOMEHNA
YIOBICTBOPAIOT YCIOBUIO: B KAXKAYIO WX 9aCTh BXOAMT OyKBa, OTIMIHAA OT
bnt1. Tak kak ¢(b,41) — mycroe c1oBo, TO b, 1 = 1 B noxyrpymme I1. Herpya-
HO MOHATH, 9TO B CUIY BBIIIEC CKA3AHHOTO DTO BBIMOJIHEHO TOTAA W TOJBLKO
Torga, korga ¢ = 1. B mTore MBI MOXKeM IOIYyYATH 3aJaHWE ITOLYTPYIIILI
I1 ¢ moMomb N 06PA3YIOIINX SIEMEHTOB 1 HEKOTOPOr0 KOHEIHOI'O MHOMXKE-
CTBa ONpEeJEIAININX COOTHOUICHAN, IPUIEM CYIIECTBOBAHLE M30MOP(U3MA
(¢ BJIEYET, ITO BCE DTH COOTHONICHUSA TPUBUAIBHEI, T. €. UMeloT Bug A = A.

Ecin vu oxHo u3 ompemensonmx cioB A;, B; (i = 1,...,m) He sABA-
eTcA IyCTHIM, TO HOAyrpymnma Il He MoxeT OBITH m30MOpQHA CBOOOTIHOU
noayrpynme II, (HATOMHUM, MBI MPEANOJOXKUIA, ITO HA OTHO ONpened-
omee cooTHomerne He umeer Bug b; = W(by,..b;_1,b;41, .., by) win BUI

W(bl, ...bi,l, bi+1; ceey bm) - bl)

Urax B cury pesyabrara ['.C. leutwna am1a 10601 KOHEYHO Ompee-
JEHHOW MOJYTPYIIBI ¢ 7 0OPA3YIOIMIMME DIeMEHTAMY HEPA3PENINMa, TaCTHASL
npobaeMa m30MOP(MU3Ma B KIACCE BCEX KOHEYHO ONPEAETeHHBIX MOJYTDYIII
¢ n + 2 obpasyiomumu daeMeHTaMu. CYHIIECTBYIOT KOHEYHO ONpefeTeHHbIE
HOJYTPYIIEL ¢ 1 06PA3YIONIMMEI dJeMeHTaMu, HAlpuMep, CBOOOTHAA TOTY-
TPYIIa paHra n, UMeIOIIre Pa3permMyo YacTHYI0 npobaeMy u3oMopdu3ma
B KJIACCE BCEX KOHEYHO OMPEIENCHHBIX MOJYTPYII ¢ 1+ 1 06pas3yionmm die-
MEHTOM.

[Toxkaxkem, 9TO npu 4060M N > 2 CYULLCMBYIOM KOHEUHO ONPEICACHHBLE
NOAYePYNNbL ¢ N 006PABYOUUMY IAEMEHMAMY U T, ONPEIEAAOUUMY COOM-
HOULEHUAMY, UMENUUE HEPA3PEULUMYIO YACTHYIO NPOOAEMY U30MOPPU3MG 6
KAGCCE BCET KOHEUHO ONPEIeAeHHbIT NOAY2PYNN € N 00DA3YOUUMY IAEMEH-
mamu u m + 1 onpedessrowum coomHoOULEHUEM.

[1s1 TpOM3BOIBLHOM KOHETHO OmpeaeaeHHoun moayrpymnmnsr 11 u cioB X n Y
B axdaBuTe ee obpasyomux obosHatuM tUepes [Ixy moayrpymnmy, 3azanue
KOTOPOW TOIyYIaeTCs U3 3aauusa noayrpynmnsr [I robaBreHnemM K MHOXKECTBY
OTPeIEeNAIONNX COOTHOIIEHN HOBOIO coOOTHOIeHnA X =Y.

[Tycts II — mpousBoibHAA KOHEYHO OMpeIeNeHHAA MOMyrpyima 6e3 my-
CTBIX ONPEReNAIONINX CIOB, IMEOIIAs HePa3pelnMyo npobIeMy paBeHCTBaA.
B kadecTBe TaKOU MOJYTPYIIILI MOXKHO B3ATh, HAIIPUMED, TIOCTPOEHHYIO B XO-
ne mokasarenbcTBa Teopembl 2.3.2 moayrpynmy A.A. Mapkosa — 9. Ilocra
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S(T). lpumenus k noayrpymme I1 onucanuyio Beime KoHCTpYKIuoo M. XoJ-
Ja, moayuuM noayrpynny [I* ¢ 2 o6pasyrooummu saeMeHTaMu, UMEIOIIYIO He-
paspemmMyio nmpobaeMy paBEeHCTBa W TaKyl, U9TO KaXJI0e ONperesrolee
CTOBO m3 ee 3amanusa umeeT miuHy > 2. OdeBugHO, masa 060U 06pa3yIio-
wen a moxyrpynnsl [I* kmace [a] cocrouT m3 ogHOroO ClIOBa @, Tak Kak K
CJIOBY @ IIUHBI | HEIPUMEHUMO HU OTHO OMPEIEJA0IIee COOTHOIIEHNE DTON
noyrpynmnsl. [losTomMy m10060u TOMOMOPGU3M STOU HOJIYTPYIIIEL HA CeOs MH-
IYIUPYeT MOACTAHOBKY HA MHOXECTBe 00pa3yloninx, a Tak Kak HeKOTOpas
CTeNeHb DTOW MOACTAHOBKY JTAeT TOXKIECTBEHHYIO MOICTAHOBKY, TO TaHHBIN
MPOU3BOJBHBIN TOMOMOP(MU3M ABIsIeTCSI aBTOMOpdu3mom. OTCIOIa CIeayeT,
ITO

noayepynnyt I1* u I1% - uzomopdinet mozda u moavko moada, xozda X =
Y 6 noayepynne II.

3. HepaspemmumMocTh NCUUCIEHUA IIPEINKATOB

[IepBBIM IpUMEPOM AJITOPUTMUIECKN HEPA3PEMIMOU IPOOIeMBI, BO3HUKIIEH
B MaTeMaTHKe BHe TEOPHI AJITOPUTMOB U TaxKe IO ee CO3JaHud, ObLIA IPO-
61eMa MPOBEPKN ABIAETCA JIM TaHHAA (GOPMyJIa JOTMKH MPEIUKATOB IIep-
BOI'O HODPAZKA TOXKJECTBEHHO UCTHHHOU (BBIBOAMMOM). DTa HpobIeMa Obl-
1a cgopmyrupoBaHa B Hadade XX Beka [[. ['mabbepTom mocte co3maHus
JOTUKHU IPeIUKaTOB MEePBOr0 HMOPAJKA I OCTABAIACH HEpEIIeHHOU B Tede-
HUN HECKOABKEX JeT. OHa MOIydnIa HasBaHUE NpoO.AeMbl Pa3pPeuumocmy
(Entscheidungsproblem) soruxu (ucauciaenns) npegukaros. HeBoamoxuOCTD
COOTBETCTBYIONIEro aaropur™a 6bira gokasana A. Yepuem B 1936 roxy [31].

Teopema 3.0.5. Hesoamodxrcen as2opumam, no3eoasouwut no npoussoibnot
3amKEHYMOT Popmyae 102uKU NPeuKramos nepeozo nopAdKa ¢ PasencmeoM,
aadasum xkomopot codepaucum 2-mecmubili GYHKYUOHAALHBIT CUMBEOA, ONpe-
0eaums, ABAACMCA AU IMA POPMYAGL MOHNCIECMBEHHO UCTNUHHOT.

Loxazameavemeso. O603HAINM [epe3 - IBYMECTHBIN (PYHKITNOHATLHBIA CAM-
BOJI, BXO/IAIIUY IO MPEINOJOKEHUIO B aN(DaBUT PACCMATPUBAEMOT0O MCIUCTE-
HUA TPeIUKATOB MEePBOro mopsaaka ¢ paBeHcTBoM. [lycets I — konewHo ompe-
JTeJeHHas TMOIYTPYNna ¢ AByMsA 0OPA3YIONIMMUI 3JIeMEeHTAMU, UMeoas aaro-
PUTMUYECKU HEPAa3pemunMyio TpoOJeMy paBeHCTBa CJIOB. MOXKHO CINTATH,
g0 noayrpymmna Il umeer 3aganue

(a,b | Ai(a,b) = Bi(a,b), As(a,b) = Ba(a,b), ..., An(a,b) = By(a,b)).
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Kaxmoe ctoBo W = wywyws...w, MBI pacCMaTpUBaeM KaK TepM

(c..((wy - w3) - w3) -« ...) - wy,

KOTOPBIM, 9TOOLI HE YCIOKHATH 0003HAIeHNN, Oy IeM HMO-IpeXHeMy 0603Ha-
JaTh depe3 W.

s npousBoabHbIX ABYX caoB Ula,b) u V(a,b) B anpasure {a,b} o6o-
3HamM Tepe3 Py crepytomyio dhopmy.ry

(Vo) (Vy) (V2)(z - (y - 2) = (v - y) - 2) —
— (Yu) (Vo) (&2, Ai(u,v) = Bi(u,v)) = Ul(u,v) = V(u,v)).

HeTpyaHo moHATH, 9TO UMeET MECTO CJIeAYIOIas YKBUBAICHTHOCTh
X =Y B moayrpynmne [ <= dopmynra @y ToxIeCTBEHHO NCTHHHA.

OTO 3aBepIIaeT I0Ka3aTeIbCTBO Teopembl 3.0.5. U

3amevanue. AHAJOIMYIHYIO TEOPEMY MOXKHO TOKA3aTh U JIA YUCITLO20
MCYUCAEHUA MPeINKaTOB IEePBOr0 MOPAIKA C PABEHCTBOM, T. €. UCIUCIEHN,
aa(gaBUT KOTOPOrO HE COAEPKUT (PYHKIMOHAIBHBIX CHMBOJIOB.

[Tpeanoroxum, 9T0 ampaBUT YUCTOrO UCIUCJICHUSI MPEINKATOB IEPBOTO
HOPATKA COTEPKUT 3-MECTHBIM IMPeIUKATHLIN CUMBOI p. OGO3HAYUM Uepes

Fyy caepyrontyio dpopmyry

(V1) (Yoo) (3y) (Vo) (p(21, 22, ) & (p(21, T2, 1) = 91 =Y)) —
— ((I)U,V)*a

rae mIA Npou3BOIBHOU (opMyasl @ depes ®* obGosHadeHa (opmy.ia, MOJIY-
YeHHAsA 3aMeHOU (PYHKIIMOHAIBHOIO CUMBOJIA, - HA MPEIUKATHBIN CUMBOJI P TI0
CIeYIONIEMY TPABUIY:

1. mo popmyne & crpoum paBHOCHABHYIO eu (popmyay Py 3amenon B (pop-
Myae @ Kaxk o1 Mo OPMYJILL BUAA t1 = to, TaE t1, Ly - TEPMBI, HA PABHOCHIb-
HYIO el (pOPMYIy BHIA

(Fv1)(Fvy)...Fvp) ¥, Tae ¥ = &' o

7 Kaxkaasa u3 pOpMyaI ©; UMeeT BUL & - Y = Z;
2. mo ¢gopmyre $; cTpouM PaBHOCHILHYIO er (opmyry P* zameHnon B
dopmye ¢y kax o moadOPMY.IbL BUAA T - Y = 2 Ha dopmy.ry p(x,y, z).
HeTpyaHo moHATH, 9TO UMeET MECTO CJIeAYIOIas YKBUBAICHTHOCTh

X =Y B noayrpynme I <= dopmynra Fi;y TOXKIeCTBEHHO NCTHHHA.
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AHaJornvHOE YyTBEPK ACHNE MOXKHO TOKA3aTh U I IUCTOrO UCINCTICHU
IPEIUKATOB MEPBOr0 MOPAIKA, AJ(PaBUT KOTOPOT'O CONEPKUT MO KpaUHEH
Mepe OIUH 2-MEeCTHBIW TMPEIUKATHBIN CAMBOJ, HO CIeJaTh DTO TOCTATOTHO
TpyaHO. B TO XKe BpeMsa airopuTMUYECKN Pa3perruM BOIPOC O TOXK IeCTBEH-
HOU MCTUHHOCTHU (POPMY.T I/IA MCUUCICHUSI OJHOMECTHBIX IIPEJINKATOB.

4. [Ipyrue mogxobl K IIOCTPOEHUIO HEBbLIYHN-
CAMMBIX (byHKIIMN

Bo MHOrIX KHHUT'aX, CTaThAX M YIeOHHKAX [0 TEOPUU AJICOPUTMOB, HAIPH-
mep, B [2], [6], [10], [14], [23] u [29] cTposTcs HpuMepsl HEBBIYUCIUMBIX QYHK-
nun. Beime B KadecTBe mpuMepa HEBBIMUCIMMON (PYHKIUM ObLIA yKa3aHa
XapakTepucTuicekas PpyHKIUA X, MHOXKecTBa My HOMEPOB CaMOIPUMEHU-
Mbix MaimuH Teiopunara. Chaeayer oqHAKO 3aMETHTb, YTO >TU MOCTPOEHU,
KaK MPaBUIO 6A3UPYIOTCA HA KAHTOPOBCKOM IMATOHAJIHLHOM METOIE, UCIOIb-
3YIOIIEM HyMepalnio BceX MamuH TbpUHra, BCeX BHIYUCIUMEIX 0 ThiopuHry
dyukmun u T. 1. OKa3eIBAETCA CYMIECTBYIOT U IPYTHE, B ONMPEIEIEHHOM CMbI-
cie, 60Jee MPAMBIE CIOCOOBI TOCTPOEHUA HEBBIYUCAUMBIX (DYHKITUH.

B kadecTBe mpumepa paccMoTpuMm m3ydennyio TubGopom Pamo 3amady,
noxyunBilyio Hazpauue IIpo6aema yceponozo 6o6pa [37], [4].

OrpaHu<uMcsa pacCMOTpeHneM JuIlb, MamuH Teiopunra 7', BHEIIHAU aJI-
(aBuT KOTOPHIX A7 comepkuT ToabKo aBa cuMmBoaa 0 u 1. Kordurypamun
Buga ¢;01™0...0 6yxzeMm Ha3bIBATH CMAHIGPMHBIMY KOH(MUTYPALIAAMUA.

Hanmomunm, 910 ogromecTHas GYHKIUS f(T) 6bIUUCAREMCA MALITMHON
Troropunra 7', ecin BLIIOJHEHBI CIEAVIONINE IBA YCIOBUA:

1) ecau HATYpaIBHOE YUCIO N TPUHALIEKAT OOIacTu onpeenerus D(f)
dyukuuu f u f(n) = m, To HaYaB pabOTATH B CTAHIAPTHON KOHMDUTYpAIUHT
1010, mammua Triopura T ocranoBuTcsa B koudurypamuu suga C'qyD u
m = |CqyD|y, rae aepes Wi mbl 0603Ha4daeM qucio 1 B ciose W

2) ecam HATYpAIbHOE YHCIO N He MPUHALIEKUT OOJACTH ONpPeIeNeHUs
D(f) dyukunu f, To HAuaB paboTATh B CTaH1apTHOU KoHuUrypamuun ¢;01"0,
MammHa Teiopura 1’ HUKOTJa He OCTaHOBUTCA.

OxuomecTHas pyHkuus f(x) npasuabho sbiuucasemes ManmHon Thio-
punra 7', eciu BBHINOJHEHB! CAeAYIONINe IBa yCJIOBUA:

1) ecim HATYpaIBHOE YUCIO N HPUHALIEKAT OO1acTu onpegenenus D( f)
dyukuuu f u f(n) = m, To HaYaB pabOTATH B CTAHIAPTHON KOHMDUTYpAIUI
1010, mammua Teropura 1 OCTAHOBUTCA B CTAHIAPTHOU KOH(DULYPAIMH
7o01™0...0;

2) ecam HATYpaIbHOE YHCIO N He MPUHALIEKUT O0JACTH ONpPeIeNeHUs
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D(f) dyukunu f, To HAuaB paboTATh B CTaH1apTHOU KoHurypamuun ¢;01"0,
MammHa Teiopura 1’ HUKOTJa He OCTaHOBUTCA.

Beenem moustue npodyrmusernocms mawunst Toiopunza T B cMmbI-
ce Tubopa Pamo.

Ecau mawuna Teropunea T, nauas pabomy c nycmot aenwmot, m. e. 8
cmandapmuoti kKonpuaypayuu ¢0, ne ocmarnosumes, mo ee nNPooYyKMuUe-
HOCMb He onpededena.

Ecau mawuna Tovopuwea T, nauas pabomy c nycmoti aewmot, ocma-
nosumes 6 Kougueypayuu suda CqoD, mo ee npodykmuenocmeo pr(T) —
amo |CqoD|;. T. e. npodyrmuenocmo pr(T) mawunvy Toropunea T — amo
YUCAO EOUHUY, KOMOPOE OHA HANEUAAEM Ha NYCMOT senme Jo 0Cmano8Kuy.

HamomuuMm, 4To Kaxkmad MmammHa ThopuHra 1’ BREIUHUCISET IIA JIOO0OT0
k emMHCTBEHHYIO k-MECTHYIO (QYHKIIAIO f}k) B wacTtroCcTH, M06asg MalumHA

Teropunra T BEYHUCIAET eIMHCTBCHHYIO OJHOMECTHYIO (DYHKIMIO f}l).

B srux Tepmunax, npodykmuenocms pr(T) maumusr Teiopunra T' B
cueicae T. Pago — »To npocTo 3HavYeHne f}l)(()), eCJIM OHO ONpPeAeNeHo, T. €.
ecin 0 € D(f}l)). Ecin xe 3Havenune f}l)(O) He OIpefgesIeHo, T. e. ecan 0 &

D(f}l)), T0 u npoayKTuBHOCTH pr(T) mammuuer Thiopunra T He ompegeneHa.

Yepes p(n) T. Pago obozuadaer nauboavuwee 3nauenue pr(T) das ecex
mawur Tovlopunea ¢ N 6HYMPEHHUMU COCMOAHUAMY, OMAUUHBIMU OM 3a-
KANOUUMEADHO20 COCMOANUA (o, U C BHEUWHUM GAPABUMOM, COOEPHCAULUM
avwp 08a cumsoaa 0w 1, T. e. p(n) — 510 npodykmusrocmsb camoti npooyk-
muenott mawunbt Thiopurea ¢ N BHYMPEHHUMU COCTNOAHUAMY U C GHEULHUM
aagasumom, codeprcawum auwb 06a cumeoaa 0 u 1. JIeTKO MOHATH, ITO
p(n) — 8crody onpedenennas GynKyuA.

MBI cauTaeM, 9TO yTBEePXK ICHUE

7T — mamuna ThlOpUHTA C N BHYTPEHHUMU COCTOSHUAMU, OTJIUTHBIME
0T BAKIIOIATEILHOTO COCTOAHUA (o, X ¢ BHEIIHAM AJPABATOM, COTEPIKAIIIM
JUIIb 1Ba cumBota 0 m 17,

O3HAYAeT, ITO

AT - {Oal}HQT = {qOJ qi1, 7qn}

YeTaHOBUM HEKOTOPBIE HEOOXOIUMBIE I TOKA3ATETbCTBA CBOMCTBA (DYHK-
mu p(n).

[Ipex e Bcero mokaxem, 4ro gynkyus p(n) cmpozo sozpacmaem, T. e.
IUIS TI0O0T0 1 BEIIOMHAETCA HepaBeHCTBO p(n + 1) > p(n).

O6o3naunm gepe3 T, caMyio IPOIYKTUBHYIO MAIINHY THIOPUHTA C 1 BHY-
TPEHHUMM HE3AKIIOIUTETEHBIMA COCTOSHUAME (1, ..., (p 1 3AKIIOTATEIHHBIM
COCTOSHUEM (.
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Yepes M o6o3nadnM Mamuny ThiopuHra ¢ n+1 BHYyTpEHHUM He3aKJTIOTH-
TEIbHBIM COCTOSTHUEM (1, ..., (n, (p+1 ¥ 3aKIIOUYUTEIBHBIM COCTOSHUEM (p,
nporpammMa Py KOTOpOU mofydaercs u3 nporpamMmbl Pp mammesl 1), 3a-
MEHOW B ee KOMAHIaX 3AKJIYATEIHHOIO COCTOSHUSA (y HA HOBOE COCTOSHUE
(n+1 1 MOOABIECHUEM MBYX HOBBIX KOMAaHT

1l = uiill,  Guyi0 — @olS.

Hetpyauo moHATH, 9TO mocTpoeHHas MamuHa 1biopunra M ¢ n+1 BHyTpeH-
HUM HE3aKJTIOIUTEIbHBIM COCTOSHUEM MEePEBOMUT CTAHIAPTHYIO KOHDUTYDPa-
uio ¢10 B xoudurypammio suga CqyD, rae |CqyD|; = p(n) + 1, mosTomy

p(n+1) > p(n)+1 > p(n).
[TokaxkeMm, 9TO [1A JTOGOTO 7 BBIOIHAETCA HEPABEHCTBO
p(n+ 16) > 2n.

Yucao 16 31ech He UrpaeT KIYeBOU poan. [Jad JaJbHEHIero J0CTATOYHO
OBl OBLIO MOKa3aTh, YTO CYHMIECTBYET TAaKOE€ YUCIO Ng, ITO AAA JI000TO N
BEITIOJIHACTCA HEPAaBEHCTBO

p(n+mng) > 2n.

B katecTBe ng MOXHO B3fATH YMCJI0 HE3AKIIOYUTETHHBIX BHYTPEHHUX COCTO-
AUy ao6ou Y rBauBaomen”’ MamuHbl ThIOPUHTA, T. €. TAKOU MamuHbl [,
KOTOpasA MepeBOIUT CTaHAapTHYIO KoHpurypamnuio ¢,01"0 B cTanzapTHYIO
koudurypanmo ¢y01270...0. IIpusesem npumep Takou ”YaBaumpaiomein” Ma-
MWHBL ¢ 16 HE3AKTIOYUTETbHBIMYU COCTOIHUAMM.

Yoeoenue. [locrponm mammmay Teiopunra D, BEIIOJTHAIONIYIO IIPeobpa-

30BaHMme
71010 = ¢,01°01°0.
D

[TocTpoum mammnay Thiopuwara D, BHITOTHAONIYIO pu a > (0 mpeoO6pa3osa-
HIE

¢:01901°01°0 = ¢,01% t01°Tto1°710,
D
a ipu a = 0 — mpeo6paszoBanue

¢:001°01°0 = ¢,01°01°0.
D
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10 — ¢0R, 720 — ¢35,
@l — @1R, 30 — q.0R,
@l — @lR, 740 — ¢50L,
g1 — ¢60L, 70 — ¢70L,
g6l — ¢slL, 760 — ¢71L,
g1 — ¢s0L, sl — gslL,
gs0 — qo05, ¢l — ¢ol5,
¢l — @lR, 790 — ¢100L,
qi0l — qu0R, q110 — q1215,
q121 — q21R, 7120 — q30R,
q131 — qu3lR, 7130 — q1415,
q1sl — qull, 7140 — q150L,
@51 — qis51L, q150 — q160L,
qi6l — quelL, 7160 — q105.

Ecan npuMesnTs Mamury D K HadaIbHON KoHpurypamun ¢;01%0 = ¢,01¢01°01°0,
TO Yepe3 KOHEYHOE TNCI0 MAroB MOTYINM 3aKTI0INTEeNIbHYI0 KOH(MUTYPAIAIO
q001°01%0.

O6o3uaqaum 4depes P, mamuuy TrhiopuHra ¢ 1 BHYTPEHHUMY COCTOSIHUSA-
MH, KOTOpas IMedaTaeT Ha MyCTOU JEeHTe MOAPAL N eIUHUIl U OCTAHABINBA-
eTcsa B TpeOyeMOu MO3UINM, T. €. MePeBOIUT CTAHIAPTHYIO KOH(MUTYPAIIIO
¢10 B crarmapTayio kopurypanuio ¢01"0. [IpuBegem mpumep mporpamMMb
TAaKOU MAIIUHBI.

0 — @lR,
q20 — q31R7

OnpengenruM mBe omepamuu HaJI MallUHAMEA [hHIOPUHTA, KOTOPHIE CYIIe-
CTBEHHO 00JerdaT HaM MOCTPOEHME HOBBIX MAIIUH ThIOPDUHTA IO paHee IMo-
CTPOEHHBIM.

HamomuauM moaTHe KoMNno3uyus mawun Tvropurza.

[Iycte T} u T5 — mamwabl ThiopwHTa ¢ OTHUM W TE€M e BHEITHUM aJ-
dasurom A u BHyTpenHumu andasuramu Q1 = {qo, 1, ..., qm} 1 Qo =
{qv,q1,---,q,} coorBeTcBEHHO.

32



Torga xomnosuyuet Mammu Toiopunra 1) u 15 Ha3bIBaeTCA MAIIMHA
Teopunara T ¢ Tem ke BHemHIM aapaBuToM A, BHyTpeHHIM aJphaBATOM

Q={q,q, - qms Gm+1,---5qm+p} ¥ OIpOrpammon Pr, rue
PT = (PTl)qo [Qm-i—l] U (PT2)(11,---,qp [Qm—I—la ) qm-i—p]'

Yepes (Pry)g1,.gp[@m+1s - - - » Gmtp] 0OOO3HATEH PE3y.ILTAT OJHOBPEMEHHOH 3a-
MEHBI BO BCeX KOMaHIaX IporpaMMbl Pr, ¢i Ha ¢my1, ¢2 HA @2, - .., ¢p HA
Gmtp,> & I€pe3 (Pry)go[gm+1] 0003HATEH pesyIpTaT 3aMEeHBl BO BCEX KOMAHIAX
nporpamMmbl Pr, qo Ha Q1.

[TocTpoennyio mammuny Triopunra 1', ABIAIOMIYIOCT KOMNO3UYUET MATTAH
Ty u Ty, 6ynem obosuadars depes T - Ty, a waorga u npocto 1175.

Ecan mammua Teiopunra T' HaunHaeT paboTaTh B KOHpUrypamuu 4q; W,
rae Z u W — caoBa B ee Bxoguom aindasure A, a1l < ¢ < m, To oHa "’ cHadaIa
paboTaeT kak MamuHa [blopunara 17”7 — ecau mammuHa Tbiopunra 17, HadaB
paborars B Koupurypamuu Zq; W, He OCTaHOBUTCSI, TO HE OCTAHOBUTCS W
mammmHa Teiopunra T', ecin ke mamuua Teiopunra 77, HauaB paboTaTh B
KoH(purypanuu Zq;W, octanoBurca B Koudurypamuu UqyV, To maabire ma-
mHa Teiopunra T ”paboraeT Kak mammuHa Troopunra 15, Ha1aB paboTaTh
B koudurypanuu Uq;V”. Boree Touno, ecu mammua Triopunara T,, Hadas
paborats B Koudurypamuu Uq, V', He 0cTaHOBUTCs, TO HE OCTAHOBUTCA U Ma-
muHa Teiopunra 7', ecan xe mamuna Thiopuara T, Ha1aB paboTaTh B KOH-
durypanun Uq,V, ocranoBuTca B Koupurypamuun X qoY , To Mamuaa Thio-
punra 1" OCTAaHOBUTCA B DTOU ke KoHpurypauun. Ecan xe m+1 < i < m+p,
To Mammnua Teiopunra 1" 7’ paboraeT kak Mamuna Toiopunra 15”.

Kommnosunua P, - D — 510 mammuHa ¢ n + 16 BHYTPEHHUMHU HE3aK.TIOYHU-
TeTbHBIMU COCTOAHUAME, NepeBoaAmIas Kougurypaiuo ¢;0 B cTaHIapTHYIO
kourypammio ¢,012"0, mosTomy

p(n+16) > 2n.

[Tpucrynaer k pOpMyJIUPOBKE U TOKA3ATEALCTBY OCHOBHOU TEOPEMBI 3TOI0
naparpada.

Teopema 4.0.6. Hesozmooxcno nocmpoumdv mawuny Toropurea, arsdasum
Komopot cocmoum auwb u3 cumsosos 0 u 1, NpasusbHo BHIUUCAAIOUWYIO

Pynrxyuio p(n).

Hoxazameabcmso. Ilpennonoxum nporuBHoe. [IycTs mamuua Triopunra Z B
¢ k HE3AKIIOYUTEIHHBEIMI BHYTPEHHAME COCTOSHUAMME, al(paBUT KOTOPOHU CO-
CTOUT JUIIb U3 cuMBOJIOB 0 U 1, IPABUIBHO BRIYUCAAET DYyHKIUIO p(n), T. €.
IS KaXK JOTO HATYPAJBHOTO YUCIA N Nepesodum cmandapmuyio Kougduy-
payuio ¢,01"0 6 emandapmuyio koudueypayuio ¢,017M0...0.
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[l mpoW3BOILHOIO HATYPAJIbLHOTO YHUCTIa N KoMmnosunus P, - ZB - ZB
MamuH TeiopuHra sApasgerca MamuHou TeoopuHra ¢ n + 2k BHYTpEHHUMH
HE3aKI0UNTEIbHBIMY COCTOAHUAME U € TPOAYKTUBHOCTHIO p(p(n)). [Tosromy
I TI000r0 HATYPATBHOTO YHUCAA N BBIMOJTHAETCA HEPABEHCTBO

p(n+2k) > p(p(n)).

TaK KaK [IJId J1000r0 HAaTYPaJbHOI'O YUCJIA 7T BBIIIOJHACTCA HEPaBEHCTBO
p(n + 1) > p(n), To p(n) — crporo Bospacramomas (GyHKIUA, T. €. Hepa-
BEHCTBO ¢ < § BIedeT HepaBeHCTBO p(t) < p(s). 3HAYAT W3 HEPABEHCTBA
p(n+ 2k) > p(p(n)) crexyer mepasenctso n + 2k > p(n).

[TocenHee HEPABEHCTBO JAET, OUEBUIHO, HEPABEHCTO

n+16+2k > p(n + 16).
STO BMeCTe C YCTAaHOBJIEHHBIM BBIIIEC HEPABEHCTBOM
p(n+16) > 2n
TaeT HePaBEHCTBA
n+16+2k > 2n, 16+ 2k > n,

9TO HEBO3MOXKHO, TaK KakK k (pUKCUPOBAHO, & N — MPOU3BOILHOE HATYPATLHOE
YUCTO.
[Torydennoe mpoTuBOpetne 3aBepiraeT T0Ka3aTETLCTBO TEOPEMBI. ]
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IIporpamMma AMCIMILINHBI
"Teopus an20pummos u CAOHCHOCTML 8blUuUCACHUL”’

Bgedenue. Anroput™Mbel B MHTYUTUBHOM cMBICTe. [Ipumepsr aaroput-
MOB U3 PAa3JAIHBIX Pa3/IeJ0B MATEMATHKY: aIre0Phl, TEOPUU TUCEJT, MATEeMa-
TUYIECKOU JOTUKN, MATEMATUIECKOTO aHAIN3A, TeOPUN OOBIKHOBEHHBIX Tu-
(pepeHInAIbLHBIX YPABHEHUN U T. [.

Ocnosnbie ceoticmaa aazopummos. [[UcCKpeTHOCTh, TeTePMUHIPO-
BAHHOCTB, SJIEMEHTAPHOCTD MIAr0B U MAaCCOBOCTH AJTOPUTMOB.

Heo6xoquMocTh MaTeMaTHIeCKOr0 YTOYHEHUs WHTYUTUBHOTO MOHITUS
AJITOPUTMA, TPUMEPHI MATEMATHIECKUX POO.IeM, C(OOPMYIUPOBAHHBIX B KOH-
me XIX — magame XX B.B., IpUBEIIINX K YTOYHEHUIO TOHATHUA AJITOPUTMA.

HepaspemmmMeie aIropuTMudeckne IpoOeabl B TeOPUH AJrOPUTMOB, AJ-
rebpe, MaTeMAaTUIEKON JOTHMKE, TEOPUU UUCET, MATEMATHIECKOM AHAIM3E.
TOTIOJIOT U .

Mawuna Toropurea. Buemraun v BHy TpeHHUN a(DaBUTHI, KOMAHIBL 1
mporpamMma MaiuHel ThlopuHra. Pasimdnbie BapmaHTH MallnH TblOpuHra:
MHOIOJEHTOYHBIE U OJHOJCHTOYHEIE, ¢ O JHOMEPHOU U MHOTOMEPHOH JEHTOM,
¢ MOTEHINAJILHO OECKOHEUYHOU B 00€ CTOPOHBI JEHTOU, ¢ HEIPOI0IKACMOU
BJIEBO JEHTOW U T. I.

CaoBapHBIE AITOPUTMBL, PeaTu3yeMble MalnHaMu ThIOPUHTA.

Berauciumbie o Teiopunry ¢yukiuu. [IpaBunbHas BBMHCAUMOCTH MO
Treropunry. BerqucanmocTs 10 ThIOpHIHTY DIeMeHTapHLIX T€OPeTUKO-IUCIOBBIX
(pyHKIMH.

Paspemumbie u mepevdncanMbie MHOKECTBA CJIOB.

Onepayuu nad mawuramu Tovropuneaa. Kommnosumua mammuua Thio-
punra. PasBersaenne. [Juarpammbr Mamus ThlOpUHTA.

[[ukIMvecKun ¢IBUT, KOMUPOBAHME.

Te3uc Tvropurzaa. 3AMKHYTOCTH KIACCA MPABIILHO BLIYUCINMBIX IIO
TooopuHTY (PYHKIUE OTHOCATEILHO OMEPAlNN CYIePIO3UINN, IPUMATHBHON
PEKYpPCUU ¥ MUHUMUAIHN.

Tesuc A. Triopunra.

IIpumumusHo pexypcusHble, YACTMUYHO PEKYPCUBHBLE U PEKYP-
cusnble Pynwryuu. [Ipocrenmue (ucxonuse) pyuxmun. Onepanun cymnep-
MO3UINAN, TIPUMATABHON PEKYPCUU W MUHUMI3AIN.

[TpuMUTUBHO peKypCUBHBIE (DYHKIME. [[pUMepbl TPUMUTUBHO PEKYPCUB-
HBIX TEOPETUKO-YUCIOBBIX (DYHKIIUHA.

YacTUIHO peKypPCUBHBIE U PEKYPCHUBHBIE (DYHKIIWM, IPUMEPHI.

Onepanun HaJ NPUMATUBHBIMHI, PEKYPCUBHBEIMEA U YACTUIHO PEKYPCHUB-
HBIMU (DYHKITAAMIA.

Tesuc A. Yepua.
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Hywmeparnusa map u n-ok HaTypaabHBIX uncet. Hymepanunonusie GpyHKINN.

PexypcuBuble 1 peKypCUBHO MepeTUCINMBIE MHOXKECTBA U MPETUKATHI.

Teopema 9. Ilocra.

Teopema o rpaduke GpyHKINAN.

[TpaBuibHAA BBEMUCIUMOCTD MO THIOPUHTY JTIOO0U YACTUYHO PEKYPCUB-
HOU (DYHKIIUH.

Apupmemu3ayus meopuu mawur Tvropunza. egereBa mymepa-
U CJTOB B KOHEYHBIX W CIETHBIX al(paBUTaX.

Hywmepanusa komann u nporpamm mamus Teiopuara. Hymepamnusa koudu-
Cyparui.

[TocTpoenne IpUMATHBHO PEKYPCUBHLIX (DYHKIINH, OMUCHIBAIONINX pabo-
Ty MaImuH ThlOpUHTaA.

YacTuaHas peKypCuBHOCTE JIOOOU BEIYUCINMOU 10 THIOPUHTY (PYHKIINM.

YHuBepcaIbHbIe TaCTUIHO PEKYPCUBHBIE (DYHKITUH.

HepazpemmumocTs mpobaem 0cTaHOBA, CAMOPUMEHUMOCTH W O€CCMEePTHUs
nasa mamuH ThiopuHra.

Hopmanbuas ¢popma C. Kaunun.

YHupepcaabHbIe MAMWHBL ThiopuHTa.

Hepa3pewumble aa2opummuuecrkue npobaemsvt. Hepaszpemmmocts
IpPOOJeMBI BEIBOAUMOCTHU s moxycucteM Tyo.

HepazpemmumocTs mpo6ieMbl paBeHCTBA, I MOJIYTPYII U TPYIIIL.

Teopemer A.A. Mapkosa u C.1. Axana 06 aIropuTMuIIeCcKOU Hepaspe-
IIIIMOCTH TMPOOIeM PACIO3HABAHUA MOJIYTPYIIOBLIX U TPYIHIOBLIX CBOUCTB.

Hepaspermmvbie mpo6aeMbl B MaTEMATHIECKOUN JOTHKE.

Cuaoaxacrnocms aa20pummos.

MuoromenTounbre Mamuabl ThIOPUHTA: BHEITHAN W BHYTPEHHUN ai(aBu-
THI, TPOTCPAMMEBI.

CI0XXKHOCTHBIE XapaKTePUCTUKN pAaOOTHI MAaIUHBI ThIOPUHTA: BpeMeHHAas
(umeno maros) u eMkocTHas (0ObeM MAMATH), CBA3b MEXKAY HUMIL.

CJ0HOCTHBIE XapaKTEePUCTUKN PAbOTHI MAIMUHBI ThHIOPUHTA B XYAIIEM
clIydae: BpeMeHHas U eMKOCTHas CUMHAIM3UpYyomue GpyHKIUN (CI0KHOCTH,
XapaKTEePUCTUKA AITOPUTMA), CA3b MeXK 1y HUMU. CI0KHOCTHBIE KIACCHL.

[lpyrue cI0XHOCTHBIE XapaKTEePUCTUKH.

Hedemepmunuposanmbie mawurnbt Toropunea.

HenerepMuaupoBaHHBIE MHOTOIEHTOYHBIE MAIMAHBL | HIOPUHTA: BHEITHUN
U BHYTPEHHUU aT(PABATHI, MTPOrPAMMEL.

Kraccer P u N'P.

NP-tpynubie u NP-NOIHLIE 3a,1aM41.

Teopema Kyka 06 N'P-moaroTe Opo6JeMEl BEIIOIHUMOCTH A9 JOTUKK
BBICKA3bIAHU.
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[Ipumepsr NP-IOIHBIX OPOOIeM U3 Pa3IHIHLIX pa3jeloB MaTeMaTUKMN:
TUCKPETHOU MaTeMATHKN, TeOPUHU OYJIeBBIX (DYHKINN, MATEMATHICCKOU JIO-
UK, TeOpuE rpadoB, aIreOpsl, TEOPUH YUCET, TEOPUE ABTOMATOB U A3BIKOB
uT. I

Tpyono paspewumsbie 3adavwu. Huxuue onenku. 3agaqn, Tpedyoniue
HKCIOHEHINATLHOTO BPEMEHH U MAMATH (I3 TeOPUH ABTOMATOB U A3BIKOB, I3
TEOPHUH PA3PEIINMbIX DIeMEHTapHLIX TeOPHUH, HAIpUMep, TeopeMma Padouna —
duiepa o caokHOCTH paspemrerns apudmeruxu [IpecGyprepa).

Hesaemenmapubie 3adavwu. Oupegenenne Kiacca dIeMeHTAPHBIX (PYHK-
nuu. 3ajgatdu, TPeOyIoIme He JIeMEeHTaAPHOrO BPEMEHU IS PEeIeHus: u3 Te-
OPUU DPEryIAPHBIX BBIPDAKEHWUN, U3 MATEMATHIECKOU JOTUKY (HedIeMeHTap-
HOCTB DJIEMEHTAPHOU CHHIYIAPHOU (C1ab0u) Teopuu (HDYHKIUU CIeTOBAHUA,
HEDJIEMEHTAPHOCTH DIEMEHTAPHON TeOPUH CBOOOTHOU TPYIILL U T. I.)

Hopmaavuvie aazopugmor A.A. Maprosa. Cxema HOPMAJIBLHOIO
arropudma A.A. Mapkosa. [IpocTeie u 3akI0YUTENBHBIE IPABUIA TI0ICTA-
HOBKH. BoinmonHenne HopMaabHOro aaropudma. [IpuMepbl HOpMAIBLHBIX al-
ropudMoOB.

Berauncamveie mo A A. MapkoBy ¢Gyukiun. [TpuHIIT HOpMAIX3AINH.

Coderanne HOPMAJTbHBIX AITOPUPMOB.

Yuuepcaabubin aaropudm. OCHOBHBIE TEOPEMBI O HEBO3MOXKHOCTH aJl-
ropudmoB.

Caoasacrnocms onucarus aszopumma. [IInHA 3a0UCH HOPMAJILHOIO
anropudma. Vcnoab30Banme CI0KHOCTH ONUCAHUA (3a,JaHWA) ATTOPUTMA LS
MOKA3aTeIbCTBA CYNIECTBOBAHUA AJTOPUTMUAIECKN HEPAZPEIIUMBIX TTPOOIEM.

Hduogpanmosvt muoacecmea u Pynxyuu. 10-aa npobdaema /1. [M'mib-
oepTa.

Teopema M. leuca — X. [Iyraam — /Ixx. Po6uncon — FO.B. MaTusacesua.

Hepaspermmmveie aaropurMudeckue IpooIeMbl IIA CUCTeM JUHEUHBIX THO0-
(baHTOBBIX ypaBHEHUN.

Hepaspermmuvbre airopurMudeckue NpoOJeMbl IS CUCTeM yPaBHEHUN B
CBOOOIHBIX I'PYIIIaxX W HOAYTPYIIIax.

HepaspemmmMeie airopurMudeckne Tpo6JeMbl B TOMOJOTUH, MaTeMaTH-
YeCKOM aHaam3e, Teopun AudG@epeHnaIbHBX YPaBHEHNN.

SHaveHne CYIMIECTBOBAHUA AJICOPUTMUYECKN HEPa3PeIIMMBIX TPOOJeM 1
TPYIHO PaspemmnMbiX TpobIeM 11 MATEMATUKU U €€ MPUIOKEHUH.
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