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MawunHbl TblOpUHra

MamynHa ThHOpUHIa - 3TO OYCHb IMPOCTOC BBIYUCIUTCIIBHOC YCTpOﬁCTBO. OnHa COCTOUT U3 JICHTHI

OCCKOHEUHOU JJINHBI, paS,HeHeHHOﬁ Ha H‘lCﬁKH, " TOJIOBKH, KOTOpasA IICPEMCIIACTCA BAOJIb JICHTHI U CII0OCOOHA
YUTaTh W 3allMChIBaTh CHUMBOJIbI. Takxke Y MalIrWHBI TBIOpHHFa CCTb TaKaA XapaKTCPHUCTHKA, KaK COCTOAHUC,
KOTOPOC MOKCT BbIPAKATHCA LCJIIBIM YUCJIOM OT HYJIA O HGKOTOpOﬁ MaKCHMMaJIbHOM BEJIWYMHBI. B 3aBUCHUMOCTH
OT COCTOAHHA MallWHA TBIOpHHFa MOJXCT BBIIIOJIHHUTH OOHO M3 TPCX HeﬁCTBHﬁI 3armcarb CUMBOJI B H"ICIZKY,

MNCPCABHUHYTHCS HAa OHY ;IqeﬁKy BIIpaBO WJIHX BJICBO 1 YCTAHOBUTH BHYTPCHHCC COCTOSHUC.

YeTpoucTBO MamMHbl THIOPUHIA YpE3BBIYAMHO MPOCTO, OJHAKO HA HEW MOYKHO BBINOJHHUTH ITPAKTHYECKH
T00y10 mporpaMmy. J{si BBITOTHEHHS BCEX STUX JIEHCTBUHM MpeayCMOTpEHa clielnaibHas Tabnuia mpaBui, B
KOTOpPOM MPOIMUCAHO, YTO HYXKHO JAeNaTh MPH PA3NUYHBIX KOMOWHAIUSAX TEKYIIUX COCTOSHUN W CHMBOJOB,

IMPOYUTAHHBIX C JICHTHI.



Anan Tetopunr (Turing) B 1936 roay omnyoOnukoBan B Tpyaax JIoHIOHCKOrO

MaTeMaTU4YeCKOro oomiecTa ctarbio "O BBIYMCIMMBIX YKCIAX B MPUIOKEHUU K IpoOiemMe
paspelenus’”, koropasi HapaBHe ¢ pabotamu [locta n Uepua JeXKUT B OCHOBE COBPEMEHHOM

TEOPUH AJITOPUTMOB.
B 1947 r. pacmmpui onpeneiaceHue, ONUcaB "yYHUBEPCAIbHYIO MalluHy ThropuHra'.
[lozxe myisi pellieHUs OMPEACIICHHBIX KIACCOB 3aJad Oblla BBEACHA €€ Pa3HOBUIHOCTD,
KOTOPpasi MO3BOJIsJIA BBITIOIHATD HE OJIHY 3aJ1a4y, @ HECKOJIBKO.
Mamrna TeropuHra sBisieTCS PACIIMPEHUEM MOJEIM KOHEYHOI'O aBTOMATA,
pacuIMpeHrueM, BKIIIOYAIOUIMM MOTEHIIMAIbHO OECKOHEUHYIO MaMsATh C BO3MOXHOCTHIO
nepexona (IBUXKEHHUSA) OT 0003peBaeMOil B JIaHHBI MOMEHT SAYEUKU K €€ JICBOMY WJIU

IPaBOMY COCEZY.



OnncaHne mMalumHbl TblopUHra

3aaHbl:
- KoHeUHOE MHOKECTBO COCTOSAHUM - (Q, B KOTOPBIX MOXET HAXOAUTHCS MallliHa ThIOpUHTA;
- KoneuHnoe MHOK€CTBO CUMBOJIOB JICHTHI - [

- @yukuus A (PyHKUIHUS TEPEeXoJ0B WIM IporpaMma), KoTopasi 3a1a€Tcs 0TOOpaKEHUEM Maphbl U3
nekaproBa npousBeneHus Q x [ (MammHa HaXoIUTCSl B COCTOSHUU (1 U 0003peBaeT CUMBOI 1) B
TpOMKY JaekaproBa npousBegaeHus Q x I' x {L,R} (mammHa nepexoauT B COCTOSHUE (i, 3aMEHSIET
CHUMBOJI 1 HA CUMBOJI ] U MIEPEIBUTAETCS BJIEBO WJIM BIPABO HA OJAWH CUMBOJI JIEHTHI) - Q x ['-->Q x
I'x {L,R} onun cumBoi u3 I'-->e (mycToil);

- IlogmuoxkecTBO Y € I' - -> omnpenensieTcss Kak NMOAMHOYKECTBO BXOJHBIX CHUMBOJIOB JIEHTHI,
npuuem e € (I - Y);

- OgHo u3 coctostHui - 0 € Q sABIAETCA HAYAJIbHBIM COCTOSIHHUEM MAIIWHEL.



Penraemas HpO6J'I€Ma 3a4aCTCA IIYTCM 3allMCHM KOHCYHOI'O KOJIHMYCCTBA

CUMBOJIOB 13 MHOXkecTBa Y € I' - Si € ¥V na nenty: eS1S2S354... ... ... Sne nociie
Yero MallliHa MEePeBOJIUTCS B HAUYaJIbHOE COCTOSIHUE M TOJIOBKA YCTaHABJIMBACTCS
y caMoro JIeBOro Hemyctroro cumBoisia (q0,w) -, mociie 4ero B COOTBETCTBUU C
yKka3zaHHOU (yHKUMen nepexonoB (qi,S1) - ->(qj,Sk, L uau R) MammHa HaunHaeT
3aMEHSTh 0003pEBaeMbIE€ CUMBOJIbI, MEPEIBUTATh TOJIOBKY BIPABO WJIUA BJIEBO U

NIEPEXOJINTh B APYTUE COCTOSAHUSA, MPEANMCAHHbIE (DYHKIIMI TTEPEXOI0B.

OcTaHOBKa MaIlIMHBI MIPOUCXOAUT B TOM CiIydae, €ciad Juisi mapbl (q1,S1)

(GyHKIIHS TIepexo/ia He OIpe/iesicHa.



CBOMCTBa MallMHbl TbHOPMHIra Kak
aJIropMTMa

¢ JTuckpernoctb. MammuHa ThropuHra MOXeT nepeiTu K (kK + 1) - My mary TOJbKO MOCJE BBINOJTHEHUS

Ka)XJIOTO I11ara, T.K IMEHHO KaXKIbIH IIar onpeaesnseT, kKakuM Oyaet (k + 1) - i mar.

o Ilonarnocts. Ha kaxaom miare B sY€Ky NHIIETCS CUMBOJ W3 aldaBuTa, aBTOMAT JENIa€T OJIHO

newkenue (J1, I1, H), n mammnaa TeroprHra mepexoauT B OJTHO U3 OMTMCAHHBIX COCTOSTHUM.

e JlerepMHUHUPOBAHHOCTh. B Kak/10i KiieTke TaOIUIbl MalTuHbl ThIOpHHTA 3allCaH JUIITb OJUH BapUaHT
nerctBus. Ha kaxaoM miare pe3ynbTar ONpENeNieH OJHO3HAYHO, CIEA0BATEIIBHO, MOCIEA0BATEIbHOCTh
[IaroB PEIICHUS 3aa4M ONPEAECICHa OTHO3HAYHO, T.€. €CJIM MAIlIMHE ThIOPMHTa HA BXOJ MOAAIOT OJTHO U

TO K€ BXOJTHOE CJIOBO, TO BBIXOJTHOE CJIOBO KaXKIBIN pa3 OyleT OJHUM U TEM XKeE.



o PesynpratuBHOCTh.  CofepxaTeabHO  pE3yJbTaThl  KaXJOro Iara W Bceu
MOCJIEIOBATEIbHOCTH IIaroB OMPEJEICHbl OJHO3HAYHO, CJEAOBATEIbHO, IPABHIIBHO
HalrcaHHas MailirHa ThIOpHHIra 3a KOHEYHOE YUCIIO IIaroB nepener B cocrosinue g0, T.

€. 3a KOHCYHOC 4YHCJIO IIaroB 6YI[CT IMOJIYYCH OTBCT HA BOIIPOC 3a4a4YHU.

¢ MaccoBoctb. Kaxnmas mammuHa ThlOpWHTa OIpENEIIEHA HAaJ BCEMH JOIMYCTUMBIMH
cioBaMu U3 andaBuTa, B 3TOM M COCTOMT CBOMCTBO MaccoBocTU. Kaxmas mammHa
TeroprHra npegHasHayeHa Jjis PEMECHUS OJTHOTO Kjlacca 3a11ay, T.€. I KKI0W 3a1a4u

MUILETCS CBOsI (HOBasi) MaminHa ThlopuHTa.



C/10XKHOCTb a/ITOPUTMOB

BrruucnurenbHas CI0XXHOCTh aJITOPUTMA YacTO U3MEPSETCS ABYMS ITapaMeTpaMu:
T (BpeMeHHast CIIOKHOCTh) U S (IPOCTPAHCTBEHHAS CIIOXKHOCTD, WM TpeboBanus k namsatu). U T, u
S 00BIYHO MIPEACTaBISAIOTCS B BUJIE (DYHKIIMM OT N, IJI€ N - 3TO pa3MepP BXOIHBIX TaHHBIX.

(CymiecTBy10 U IpyTrHe CIIOCOOBI U3MEPEHUSI CI0KHOCTH: KOJTMYECTBO CIIYyYalHBIX OUT, IUPUHA
KaHaja CBs3h, 00beM JAaHHBIX U T.1.)OOBIYHO BBIYUCIUTENBHAS CIOXKHOCTh aJITOPUTMA BBIPAKAETCS
¢ nomonIp0 HoTanuu "O OONBIIOrO", T. € OMHCHIBAETCS MOPSAKOM BEIWYMHBI BBIUUCIUTEIHHON
CJIOKHOCTH.

DTO MPOCTO YJIEH Pa3IOKEHUs] (PYHKIIMU CI0KHOCTHU, OBICTPEE BCETr0 PACTyLIUH C pOCTOM N, BCE
YJICHBI HU3IIETO MOPSIIKA UTHOPUPYIOTCHL.

Hanpumep, ecnu BpemMeHHas CIOXKHOCTh JAHHOIO airoputMa paBHa 4n2+7n+12; 1o

BBIYHCIINTCIIbHAA CJIOKHOCTD ITOPAIKA Il2, 3allUChIBaACMasi Kak O(DZ)



BpemeHHas coXKHOCTh U3BMEPEHHAsi TAKUM 00pa30M HE 3aBUCUT OT peasiu3aliii.

He Hy>KHO 3HaTh HU TOYHOE BPEMsI BBITIOJTHEHUS PA3TMYHBIX UHCTPYKIUNA, HU YUCIIO OUTOB,
UCTIOJIB3YEMBIX U NPEACTABICHUS PA3JIUYHBIX [EPEMEHHBIX, HH JAXE CKOPOCTh
npoueccopa.

OpauH KOMIIbIOTEP MOXKET ObITh Ha S0 MPOLIEHTOB OBICTPEE IPYroro, a y TPEThero IrHa
JAHHBIX MOXKET OBITh B JIBa pasa IIUPE, HO CIOKHOCTh AJITOPUTMA, OLICHEHHAS MO MPSIKY
BEJIMYUHBI, HE U3MEHUTCS. DTO HE KYJIbHUYECTBO, MIPU PadOTE C aJTOPUTMAMHU HACTOJIBKO
CJIO’)KHBIMH, KaK OMMCAHHBIEC B 3TOM KHUTE, BCEM MPOUYMM MOXKHO MpeHEeOpedb (C TOUHOCTHIO

A0 ITOCTOAHHOTIO MHO)KI/ITG.H}I) B CPaBHCHHH CO CJIIOKHOCTBIO 110 IMTOPAAKY BECINYNHBI.



Orta HOTanus IMO3BOJEICT YBUIACTDH, KAK 00beM BXOOHBIX NAHHBIX BJIUACT HaA Tpe6OBaHI/I}I K

BPpEMCHHU U O6B€My IIaMsATH.

Hanpumep, ecau T= O(n), TO yaIBOCHUE BXOAHBIX TAHHBIX YJIBOUT U BPEMS BBITIOTHCHHUS
anroputma. Eciiu T=0(2n), To no6aBieHre 0JJHOT0 OMTa K BXOJHBIM JIaHHBIM YJABOUT BpEMsI

BBIITOJIHCHUS aJITOPUTMA.



Knaccnpukauma aaroputMoB

OOBIYHO QITOPUTMBI  KJIIACCU(DULIMPYIOTCS B COOTBETCTBUM C HX BPEMEHHOW WIH

IPOCTPAHCTBEHHOM CIIOXKHOCTBIO.

AJITOPUTM Ha3bIBAIOT MOCTOSHHBIM, €CJIU €T0 CJIOXKHOCTh HE 3aBUCHUT OT n: 0(1). Anroputm

ABJISICTCA JIMHEWHBIM, €CJIM €r0 BpEMEHHas CJIOXKHOCTh O(n).

ANTOPUTMBI MOTYT OBITh KBaJpPAaTUYHBIMU, KyOMUECKMMH U T.J1. Bce 3TH anroputmsel -
MOJIMHOMHUAJIBHBI, MX CIOXKHOCTh - O(m), rme m - KOHCTaHTa. AJTOPUTMBI C
MOJIMHOMUAJIbHOW BPEMEHHOM CJI0KHOCTBIO HA3bIBAIOTCSI AJITOPUTMAMU C MOJIUHOMHUATLHBIM
BpEeMEHEM AJITOPUTMBI, CIOXKHOCTh KOTOpbix paBHa O(tf(n)), roe t - koHCTaHTa, OoJbIIas,
yem 1, a f(n) - Hexkoropas mnoaMHOMHAIbHAasS (QYHKIUMS OT N, Ha3BIBAIOTCS
AKCIIOHCHIMATBHBIMU. [lOAMHOXECTBO ADKCIOHCHIIMAIBHBIX  QJITOPUTMOB, CJIOXKHOCTH
kotopbix paBHa O(cf(n)), rae rae ¢ - koHcrtanTa, a f(n) Bo3pacraeT ObICTpee, YeM

MOCTOSIHHAS. HO MEJUIECHHEE. UeM JIMHENHAasS bVHKIIMS. HA3bIBAETCS CVIIEDIIOINHOMUAILHBIM.



C/I0XKHOCTb NMpo6.1eMbI

[Ipo6iemMbl, KOTOPbIE MOXHO PEHIUTh C MOMOIIBI0 AJITOPUTMOB C TMOJMHOMHATBHBIM
BPEMEHEM, Ha3bIBAIOTCS PEIIaeMbIMU, IOTOMY YTO JJISI Pa3yMHBIX BXOJIHBIX JaHHBIX OOBIYHO
MOTYT OBITh PEIIICHBI 32 Pa3yMHOE BpeMs.

(Tounoe ompeneneHue "pasyMHOCTH'" 3aBUCHUT OT KOHKPETHBIX OOCTOSTEIIBbCTB)
IIpoGaemMbl, KOTOpbIE HEBO3MOXKHO PEIINTh 3a IOJMHOMHAIBHOE BpPEMsI, HAa3bIBAIOTCS
HEpelIaeMbIMHU, TTOTOMY YTO BBIYMCJICHHUE MX PEHICHHI OBICTPO CTAHOBUTCS HEBO3MOXKHBIM.
Hepemaemsbie mmpo0iaeMpl HHOT/Ia Ha3bIBAIOT TPYAHBIMHU.

[IpoGieMbl, KOTOPbIE MOTYT OBITh PEIIEHBI TOJBKO C IMTOMOIBIO CYIIEPHOJIMHOMUATBLHBIX

AJITOPUTMOB, BBIYHUCIINTCIIbHO HEPCIIACMBI, JaKC ITPU OTHOCHUTCIbHO MaJIbIX 3HAYCHHUAX 1.



3a1aud MOKHO p336I/ITI) Ha KJIaCCbl B COOTBETCTBHUH CO CJIOKHOCTBIO HMX PEIICHHA. Bot

BOKHEUIIINE U3 HUX U IIPEIIoJIaraeMble COOTHOILICHUA MEXKy HUMMU:
P<=NP<=EXPTIME

Haxopsmiuiica cieBa kKJjiacc P BKJIIOYAeT Bce 3aj/laui, KOTOPbIE MOXKHO PENIUTh 3a
MOJIMHOMUAJIbHOE BpeMsA. B kimacc NP BXxozmAT Bce 3aziayu, KOTOPbIE MOXKHO PEIIUTH 3a
IIOJINTHOMUAJILHOE BpeMsl TOJIbKO Ha HeJeTEPMUHHUPOBAHHOU MalinHe TbhlopuHTa (3TO
BapHaHT OOBIYHOW MamIuHbl THIOPHUHra, KOTOpas MOXKET JejaTh IIPEeIIOoJIOKEeHNA).
Takas MalIvHa npejnojaraeT peleHue 3a/1auu - JIN00 “y/lauHo yraabsiBasd’ , 1n00 nepedbupas
BCE TIIPEANOJIOKEeHUA IapajUleJIbHO - W [OPOBepAeT CBOe IMpeAnoJIoKeHue 3a

IIOJIMHOMHAJIBHOE BPEMAI.



Kitacc NP BxuitouaeT B ce0st kiace P, mockosbKy J1r00yr0 3a7a4y, pelaeMyto 3a OJTMHOMHUATBHOE BpeMs

Ha JIETEpPMUHHPOBAHHOMN (OOBIYHON) MalnHe ThIOpUHTa, MOXKHO PEIINTh U HAa HEACTEPMUHUPOBAHHOMU 32

IMOJIMHOMHAJIbHOC BpEM:, ITPOCTO 3TAIl ITPCAITIOJIOKCHHUA OITyCKACTCA.

Ecmu Bce 3amaun knacca NP pemrarorcs 3a MOJIMHOMHAIBHOE BpEMS U HAa JIETEPMUHUPOBAHHOU
MainHe, To P=NP. Tem He meHee, HuUkeM He JokazaHo, uTo P<>NP (i P=NP). Ognako, O0JIBIIMHCTBO
CIEIUAIIMCTOB, 3aHUMAIOIITUXCSI TEOPUEH CIOKHOCTH, YOCKICHBI, YTO 3TO KIACChl HEPABHBI.

MoskHO N0Ka3aTh, YTO HEKOTOphle NP-3a1aun HACTOIBKO K€ TPYAHBI, 4TO W Jr00ast 3ajgada 3TOro

kinacca. Takue 3amaun HaspiBatoTcss NP-momueiMu. To ecTh, ecnu Takas 3ajada pemaercs 3a

MMOJIMHOMUAJIbHOE BpeMms, TO P=NP.



[lonHoTa O3HauaeT MOJIHBIA Mepedop, MPUYEM CIOXKHOCTh ATOro mepedopa OyneT

AKCIIOHCHIIMATLHOM WM (hakTopuaibHOM. HO ciemyeTr MoHMMAaTh, YTO HE BCAKUM MOJIHBIN
nepedop MMEEeT TaKylo CIOXHOCThb. Hampumep, eciu pemiarbh 3aaadu M3 MPEAbIIyHIEro
BBIITyCKa TOJIHBIM MEpPeOOpOM, TO CIOXHOCTh TMOJYYEHHBIX aJIrOPUTMOB  OyneT
NOJIMHOMMANBbHON - O(n2) s 3agauv mpo moamnocienoBareabHocTd U O(n6) i 3aaadu
PO MOJAMATPHULIBI.

Hakonen, cymecrByer knacc 3amad EXPTIME. Otm 3agaum pemarorcs 3a
JKCIIOHEHIMAJIILHOE BpeMs. B Hacrodmee BpeMs MOKHO aokaszarh, 4To EXPTIME-nosnnbie

3aa491 HCBO3MOKHO PCIIUTDL 3a ACTCPMUHHUPOBAHHOC ITIOJIMHOMHAJIBHOC BPCM:I. KpOMe TOI'O,

noka3zano, yto P<>EXPTIME.



MalwuHbl TblOpUHIra U aJIFOPUTMUYECKHU
Hepa3peLlunMble NMpobieMbl

[lepBoil (hyHIaMEHTAIBHON TEOPETUUECKON PabOTOM, CBA3aHHOM C J0Ka3aTelIbCTBOM
aITOPUTMHUYECKON Hepa3zpelmmMocTH, Obuia padota Kypra I'énens - ero usBecTHas Teopema

O HETMOJIHOTE CUMBOJIMYECKHUX JIOTHUK.
D10 ObUIa cTporo (popMyaupoBaHHAs MaTeMaTHyeckas MpodiemMa, s KOTOpOMl He
CYILECTBYET PEIIAIOIIIETO €€ aJropuTMa.
YeunusiMu  pazdyHBIX HCCIIEIOBATENCH CIHCOK aJlrOPUTMUYECKU HEpa3perIuMBbIX
npoOseM ObLT 3HAYUTENIHO PaCIIUpPEH.

CeroaHst IPUHATO MPU JOKA3aTEIBCTBE AITOPUTMHUYECKON HEPA3PEIIMMOCTH HEKOTOPOU

3aJIa4M CBOJIMUTH €€ K CTaBIIIEN KJIAaCCUUECKOU 3aaue - ''3ajaue octaHoBa'".



NmeeT MecTo OBITH ClEAyrolas TEopeMa: HE CYIIECTBYET ajropuTMa (MamuHbl ThIOpUHTA),

IO3BOJIAOIICTO 110 OIIMCAHWUIO ITPOU3BOJBLHOI'O aJIr'OpUTMa M €Cro MCXOAHBIX JAaHHBIX (I/I AJITOPUTM H
JAaHHBIC 3adaHbl CUMBOJIAMH Ha JICHTC MAalllMHBbI TBIOpI/IHF a) OonpcAcCINTb, OCTAHABJIMBACTCA JIM 3TOT

aJTOPUTM Ha 3TUX JaHHBIX WA paboTaeT OECKOHEUHO.

Takum 00pa3oMm, (yHIaMEHTAIBLHO QJITOPUTMHUYECKAs HEPA3pPEHIMMOCTh CBs3aHa C
0ECKOHEYHOCTBIO BBITIOJIHIEMBIX AJITOPUTMOM JICHCTBUM, T.€. HEBO3MOXXHOCTBIO MIPECKa3aTh, YTO JJIs

JIFOOBIX HCXOOHBIX JAHHBIX PCIICHUC 6y,Z[€T IMOJIYYCHO 3da KOHCYHOC KOJIMYCCTBO IIAI'0OB.

Tem HEe MeHee, MOXKHO MOMBITAThCS CPOPMYIUPOBATH MPUUYMHBI, BEIYIIUE K aITOPUTMUUYECKON
HEPa3peIIMMOCTH, ATH IMPUYMHBI JIOCTATOYHO YCJIOBHBI, TaK KaK BCE OHU CBOJWMMBI K IpoOIeMe
OCTaHOBa, OJHAKO TAKOW IOAXOJ IMO3BOJIIET Oojiee MIyOOKO MOHATH MPUPOAY aITOPUTMUUYECKON

HEPA3PELIUMOCTH:

a) OTcyTcTBHE OOIIET0 METOAA PEUICHUS 3a/1a4H



[Ipo6nema 1: Pacnipenenenne AEBATOK B 3allUCH YHCIIA;

Onpenenum ¢dynkiuio f(n) = 1, rae n - KOJIUYECTBO JIEBATOK MOJPAJ B IECITUUHON 3aMUCU YUCIIA,

a1- HOMEp caMOM JIEBOM JIEBATKU U3 N JAeBATOK moapsia: =3,141592... f(1) = 5.
3ajada cOCTOUT B BhIYUCAeHUH (GyHKIMHU f(n) 17151 TPOU3BOIBHO 33IaHHOTO M.

[ToCcKONBKY YKCIIO SIBASIETCS UPPALMOHAIBHBIM U TPAHCIIEHJICHTHBIM, TO Mbl HE 3HA€M HUKAKOM
uH(popMaIIMKu O pacHpeiesiCcHun JEBITOK (paBHO KaK W JIOOBIX APYrux IUdp) B AECATUUHOU
3anycH yucia. Berurcienue f(n) cBA3aHO ¢ BHIYUCICHHUEM MOCIEAYIOMMX (P B pa3IoKEHUH, 10
TE€X TOp, MOKAa Mbl HE OOHApyXUM n JEBSITOK MOJPSJ, OJHAKO Y HAc HET OOIIero MeTroja
BbIuucaeHus f(n), moATOMY 1Ji HEKOTOPBIX N BBIYUCICHUSI MOTYT IIPOJI0JIKATHCS OECKOHEYHO - MBI

JlaXKe HE 3HAEM B IIPUHLMIE (TI0 IPUPOJIE YUCIIA) CYIIECTBYET JIU PEIICHUE JIJIsi BCEX .



[IpobGnema 2: BeuncieHue COBEpPIICHHBIX YHCENT;

CoBepIieHHbIC YHciia - 3TO YHClia, KOTOPhIE paBHBI CYMME CBOMX JICJIUTEINICH, HAIIpUMeED:
28 = 1+2+4+7+14.

OnpenenuM QyHKIHIO S(n) = n-o€ Mo CY4ETy COBEPIICHHOE YHMCIO W MOCTABUM 3ajady
BBIUMCICHUSA S(n) Mo IMpOU3BOJBHO 3aJaHHOMY nh. Her oOmiero meroja BBIUHUCICHUS
COBEPIICHHBIX YHCEN, Mbl AK€ HE 3HAEM, MHOKECTBO COBEPIIICHHBIX YHCET KOHEUHO WJIU
CUETHO, TTIOATOMY Halll aJITOPUTM JOJKEH MepeOrpaTh BCe YKcia MOoApsd, IPOBepss X Ha
COBepIIeHHOCTh. OTCyTCTBHE OOIIEro METOoJa PEIICHUS HE IMO3BOJSECT OTBETUTh HAa

BOIIPOC O OCTAHOBC aJIrOpHUTMaA.



[Ipobnema 3: lecsatas npobnema ['mibbepra;

[lycTh 3amaH MHOTOYJIEH N-OM CTEMEHM C LEeNbIMU Kod(duimeHtamMmu - P, cymiecTByer Ju

aJTOPUTM, KOTOPBIN OMPEEIIIET, UMEET JIn YpaBHeHHE P=0 pemienne B nenpIx unuciaax?

1O.B. MarusiceBuY nokasaj, 4To TaKOro aJiIrOpUTMa HE CYILIECTBYET, T.€. OTCYTCTBYET OOITUIA
METOJl ONPEAECICHUS UEJNbIX KOpHEW ypaBHeHMs P=0 10 €ro ueIoYuciIeHHbIM

ko3 purieHTam.

0) MudopmanmonHas HeonpeAaeISHHOCTh 3a/1a4u



[Ipo6nema 4: [TozurmonupoBanre MamuHbl [locta Ha MOCIEAHUI TOMEUCHHBIN SIINK;

[Iycts Ha nente mammubl [locTta 3amanel HAOOPHI MOMEYEHHBIX SIIUKOB (KOPTEXKM) MPOU3BOJBHON AJUHBI C
IIPOM3BOJIBHBIMHA PACCTOSHUSIMU MEXKIy KOPTEKaMHM M TOJIOBKA HAaXOOUTCA Yy CAaMOro JIEBOTO IOMEYEHHOIO

SAIUKa. 3az[aqa COCTOUT YCTAaHOBKC I'OJIOBKHM Ha caMbIi HpaBbIﬁ IMOMEUEHHBIN SIOUK ITOCJICAHCTO KOPTEIiKA.

[TomnmbiTKa MMOCTPOCHUA AJITOPHUTMA, PCHIAIOIICTO 3TY 3a4a4y IIPHUBOAUT K H€O6XO,Z[I/IMOCTI/I OTBCTA Ha BOIIPOC -
KorJga I10CJIC O6HaPY)I(CHH5{ KOHIIa KOPTCKa Mbl CABHUHYJIHCH BIIPABO IIO ITYCTBIM AINWUKAM Ha M HOBHHI/Iﬁ n HC
O6Hap}’)KI/IJII/I Ha49aJIO CICAYIOUICTO KOPTCkKaA - OoJIbIIIC HA JICHTE KOpTC)KCfI HCT HWJIN OHHU CCTb I'AC-TO npaBee?
I/IH(i)OpMaIII/IOHHaH HCONPCACIICHHOCTb 3aada4u COCTOUT B OTCYTCTBHUU I/IH(i)OpMaI_[I/II/I b0 O KOJUYECTBE
KOpTe}Keﬁ Ha JICHTC, 1100 0 MaKCUMaJIbHOM PACCTOAHHUHN MCIKAY KOPTCKAMU - IIPU HAJITNIHUH TaKoun HH(i)OpMaHI/II/I

(npu pazpenieHn HHPOPMALIMOHHOM HEOPEAEeIEHHOCTH) 3a/]a4ya CTAHOBUTCS aJITOPUTMHUYECKU Pa3peIIuMON.

B) Jlornueckast Hepa3pemnmMocThb (B cMbIcie TeopeMsbl ['€aernd o HenmoaHoTe)



[TpoGnema 5: [Ipobiiema "ocranoBa" (cM. Teopema);

IIpoGnema 6: IIpobiieMa 3KBUBaIEHTHOCTH aJITOPHUTMOB;

[Io AByM IpOU3BOJILHBIM 3aJIaHHBIM AJITOPUTMaM (HaIpUMeEp, MO ABYM
MamuMHaM  ThIOpHUHTA) ONpPEACIUTh, OyAyT JHU OHU BBIJIABATH
OJIMHAKOBBIC BBIXOJIHBIE PE3YJIHTAThI HA JIFOOBIX UCXOJHBIX JTAHHBIX.

[IpoGnema 7: IIpobOiieMa TOTaIbHOCTH;

IIo mpou3BOILHOMY 3aJJaHHOMY AJITOPUTMY ONpPEACInTh, OyaeT I OH

OCTaHAaBJIMBATHCA HAa BCCX BO3MOZKHBIX Ha60an NCXOJHbIX JTAHHBIX.



