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INPUMEHEHHUE
JUHAMHUYECKOI'O TIPOTPAMMMHNPOBAHUA
ITPHU PEITIEHUUA 3ATAY
HA KOHEYHbBIX ABTOMATAX

BBEJIEHUE

B nocnenHee BpeMs B IpOrpaMMHUPOBAHUHN
BCE Yallle UCIOJIB3YIOTCS KOHEYHbIE aBTOMAThI
[1-7]. TloaToMy 3amaya HCCIEIOBaHUI UX
CBOMCTB OCTaeTCd aKTyaJbHOU.

DTH UCCIIEOBaHUS OCYILIECTBIISIOTCS C TIPU-
MEHEHHUEM Pa3IUYHbIX MAaTEMAaTHYECKUX METO-
noB [1]. IIpu aTOoM mpeacrasisgeTcsd UHTEpec-
HBIM HCIIOJIb30BAHME JUI 3TOM LIeNH TUHAMU-
yeckoro nporpammuposanus [8—10].

Lenps HacTosmeil paboThl — MPOIEMOHCT-
pupoBath 3(PeKTUBHOCTh MPUMEHEHUS TUHA-
MHYECKOT0 MPOrpaMMHUPOBAHMA IS PEIICHUST
OIHOH 3a7ayll Ha KOHEYHbIX aBTOMaTax, KOTO-
pas Ha3biBaeTcd «Henomiomaronmii KOHeUHbII
aBroMat» [11].

1. KOHEYHBIE ABTOMATBI

KoHeuHEbII aBTOMAT COCTOUT U3 MHOXECTBa

KOTOpOE€ IMEepPEeBOTUT aBTOMAT W3 OIHOTO CO-
CTOSIHHS B IPYroe, B 3aBUCUMOCTH OT IMOJIy4a-
€MBIX M3BHE «BXOMHBIX JAHHBIX». ABTOMAThI
pasmesdioTcd Ha JBa Kjlacca, B 3aBUCHMOCTH
oT tuna yrpapieHus. OHO MOXeT ObIThb Oe-
MEPMUHUPOBAHHBIM — aBTOMAT B KaXJblid
MOMEHT BPEMEHHU HAaXOIUTCS TOJBKO B OJHOM
COCTOSIHUH, U HeOemepMUHUPOBAHHbBIM — AB-
TOMAT MOXET OJHOBPEMEHHO HAaXOIUThCI B
HECKOJIbKMX COCTOSIHUSIX.

ITpuBenem Kiaccuueckoe onpeeseHue Je-
TEPMUHUPOBAHHOIO KOHEYHOIO aBTOMAaTa
(IKA) [1]. KA — 3TO ynopsimoueHHbId Ha-
6op <£,U, s, T,¢>, rae = — KOHEYHOE MHO-
KECTBO, Ha3bIBAEMOE BXOIHBIM aI(haBUTOM, U —
KOHEYHOE MHOXECTBO COCTOSHUM, s [ U —
Ha4aJIbHOE COCTOSHHME, T — MHOXECTBO Tep-
MUHAJIBHBIX cocTOosHMi T [ U, U, HaKoHeI, ¢:
UXZ - U— (yHKUIUSI NEPEXONOB.

Bxonom aBromara sBisieTcs cTpoKa O Haj
ancautoM I. IlepBoHauanbHO aBTOMar Ha-

= COCTOSSHHM W «YIIPaBJIECHUS»,
.%—?’_; XOIUTCS B cocTosgHuu s. Ha ouepennom mare
P ST i OH IIEPEXOMUT M3 TEKYILErOo COCTOSHMS U B
T ) ) L7
-:1-." | ) COCTOSHUE § (u, c), IIe c — NEPBbIi CUMBOJI
’ .-"":ﬁl"'a;.i BXOZIHOM cTpoku. [locne aToro nepsslit
S
FAY! ";E: = - I = :-:lj;" a, CHMBOJI BXOIHOM CTPOKH yHausd-
! || | --I"'-- ke
s ‘r'-_.L _Ilgé-,\ ' '3 .ﬁ..—_- —~ iy €TCd U LIar MOBTOPSETCH. ECJ‘II:I
— "‘“-r-“ e T rﬁ’" K MOMEHTY MCYEPIIaHUS BXOTHOH
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Ronernwd abiromaii; cociiowrn
wp mnoeecdiba cocioand « «W&eﬂ«ﬁ»,

CTPOKH aBTOMAT HaXOOUTCA B
TEPMUHAIIBHOM COCTOSAHUHU, TO
FOBOPAT, YTO OH JOIYCKAC€T HC-

wodopoe nepeloguii aliiiomai uy eghee cocioanus b gpyce...
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XOJIHYIO CTPOKY 0O, B IPOTUBHOM ClIy4ae — OT-
BEpraer ee.

2. ITMHAMMNYECKOE
MNPOIrPAMMMUPOBAHHUE

JMHaMH4YeCcKOe MpOorpaMMHPOBaHHE TTO3BO-
JIET peliaTth 3aj1auu, pa30ouBas Kaxay U3 HUX
Ha TOI33ayl, aHATOTUYHbIE UCXOMHOU 3aja-
4e, U OOBEIMHSS B TAJIbHEUIIIEM PEeIlIeHUs DTHX
nom3afay. [lom3amauu, B CBOIO ovepenp, pas-
OUBAIOTCS Ha «IOANOA3anadn» U T. 1. OCHOB-
HBIM yCJIOBUEM IS TIPUMEHEHUs JUHAMUYEC-
KOTO IMPOTPaMMHUPOBAHMS SBIISIETCS HAIUHUE
nepekpsisarowuxca noozaoaq. CymmapHoe
YHUCIIO BCEX BCTPEYAIONIUXCS MOa3agad JT0JIX-
HO OBITh OTHOCHMTEJIbHO HEBEJIMKO — HalpH-
Mep, TMOJUHOMHAIBHO 3aBHUCETh OT paszMepa
BXOJIHBIX JaHHBIX.

AJTOpUTMBI, OCHOBaHHbIE HAa AMHAMUYEC-
KOM TIPOrpaMMHPOBAHHH, HCIOJIB3YIOT Iepe-
KpbITHE MOj3a1ay CIICAYIOIINM 00pa3oM: Kax-
Jad Toja3amada perraercs OIuH pa3, U OTBET
3aHOCUTCS B CIIEUUAJIbHYI0 TaOIUIy WM 3a-
NOMUHAETCsl UHbIM criocoboMm. Kora sta nmoj-
3aJlaya BCTpPEeYaeTcsl CHOBA, MporpamMMa He Oy-
JeT TPaTUTh BpeMsl Ha ee MOBTOPHOE pelle-
HHUE, a UCIIONIb3yeT TOTOBbI OTBeT. IloaTOMy
ITOPUTMBI, OCHOBaHHbIE Ha TUHAMUYECKOM
MIPOrPaMMHPOBAHUH, OKA3bIBAIOTCS CYILIECTBEH-
HO 3(ppeKTHBHEE ATTOPUTMOB, OCHOBAHHBIX HA
Mmetoae «Paznendii u BmactByii» [12].

OObIYHO 33j1aya, pelaeMasi ¢ MOMOIIBIO
JUHAMUYECKOTro MPOrpaMMHUPOBaHMS, Tpel-
CTaBIIIETCSl KaK BBIYHCIIEHHUE HEKOTOPOU (hyH-
kuuu. B aToM cinydae nopzagaveii, Kak Ipa-
BIJIO, SBJISIETCS MTOVMCK 3HAYEeHUH TOU ke (hyH-
KIIUU C MEHBIIUMHU 3HAYEHUSIMH apryMEHTOB.

Kax crtpoutcs anroput™, OCHOBAHHBIM Ha
JUHAMHYECKOM TporpammupoBaduu’? Ero mo-
CTpOEHHE HAYWHAETCI C HaXOXIEHUS peKyp-
PEHTHBIX COOTHOIIIEHMI, CBSI3BIBAIOIINX 3HA-
yeHue (DYHKIIUW I 3aa4d CO 3HAYEHUSIMU
(byHKIIMM A1 pa3TUYHBIX TOA3amad. 3aTeM,
3Has OTBET JJIsi 0A30BBIX CJIy4yaeB, MOXHO BbI-
YUCIIUTh OTBET JJIS1 3ajayH, MpeaBapUTEIbHO
HalId OTBETHI I MOA3a1ay.

IIpumeps! Ki1accuueckux 3aj1ad, a¢hpeKTrB-
HO pelraeMbIX Ha OCHOBE TMHAMHUYECKOTO MPO-
rpaMMUpOBaHMS: TEPEMHOXEHUE MATPHI] C

MHUHUMAaTIbHBIM KOJIMYECTBOM YMHOXEHHH, OTI-
TUMAlTbHas TPUAHTYJISIMS BBITYKJIOTO MHOTO-
YroJIbHUKA, HarOOJIbIIas BO3pACTAIONIAs TTO/-
OCJIeI0BATEIbHOCTb.

Cucremaruueckoe M3ydeHUE AUHAMUYEC-
KOro IporpaMMupoBanus O0bu10 Hauaro P. Ben-
aMaHoM B 1955 r. [8], XOTS HEKOTOpbIE MpH-
eMBI TaKOTO pona ObUTH W3BeCcTHHI U panee. O
AVWHAMUYECKOM IMPOTPAMMHUPOBAHUU MHOTO
HanucaHo B paborax [9, 10].

3. 3AJAYA

3anaua «Henmormomamoommii reTrepMUHH-
POBaHHBIA KOHe4YHbIH aBroMar» (Non
Absorbing Deterministic Finite Automaton
(DFA)).

Aeémop 3adauu: Aunpeil CTaHKeBUY.

Hcmounuk: neTHre cO60pbl KOMaHI-y4acT-
Hull yemnuoHata Mupa ACM 1o mporpamMmu-
posanmio. [lerpo3zaBomack, 2003.

Pacnonoskenue: 3agaua Ne 201 B apxuse
OJTUMITHAIHBIX 3amad CapaTOBCKOIo rocypap-
CTBEHHOTO YHHUBEpcUTEeTa Ha caiite http://

acm.sgu.ru.

Yenosue 3aoauu chopMynupoBaHO Ha aH-
muiickoM g3bike. [lepeBon Ha pyccKuid BbI-
NIOJIHEH aBTOPaMHU HacTosIIei paboTsl. AGOpe-
Buarypa «DFA» nepesomutcd Kak «IKA» —
JETEPMUHUPOBAHHBIA KOHEYHBIN aBTOMAT.

Ozpanuuenua u mpebosaHu:
— OrpaHUuYeHHe 10 BpEMEHH: 2C;
— orpaHuyeHue 1o namaru: 64 Mo;

Roega sia noggagara beiperaedics choba,
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— BXOJHBIC JaHHBIC: CTaHHapTHLIﬁ BBOI;
— BBIXOJIHBIC JaHHBIC: CTaH)Z[apTHLIfI BBIBO/I.

B Teopuu KOMIHUISTOPOB U SI3BIKOB IIIHPO-
KO UCIIOJTB3YIOTCS IETEPMUHUPOBAHHBIE KOHEY-
HbIE aBTOMATEI, OTIpeJielIeHrue KOTOPhIX MpHBe-
JeHo B paznene 1.

Huorga yno6HO pacuupsTs 3TO orpenee-
HUE TOHSATHEM Hemoromanmmx pedep. s
3TOTO B JONOJHEHNE K (PYHKIIUU MEPEeXOmoB §
TakXe BBOOUTCSA (PYHKIUS TOTJIOMICHUS X:
UxX -~ {0,1}. Torga npu coBeplleHUU Iie-
pexofa U3 COCTOSHUS u MO CUMBOJTY C TIEPBBIi
CHMBOJI BXOOHOW CTpPOKH yHIdeTcCs, eciu
X (u,c) = 0. Ecnmu xe X (u,c) =1, TO BXOJI-
Hasl CTpOKa ocraeTcs 6e3 W3MEeHeHWH, U cie-
AYIOIINI Tepexoi MPONU3BOMUTCS U3 HOBOTO CO-
CTOSIHMS, HO IO TOMY X€ CUMBOIy c. B mep-
BOM CJTy9ae TOBOPST, YTO MPOU3OIIIEST MePeXos
0 TOIIoINaINeMy pedpy, a BO BTOPOM — I10
HETOIIOMIAIOIIEMY.

[lo ompenenenuto, Takoi aBTOMAT JOIYyC-
KaeT CTPOKY O, €CJIH IOCIe HEKOTOPOro YuCIia
IIaroB CTPOKa OKa3bIBAaeTCs ITyCTOM, a aBTO-
MaT TpH 9TOM HAXOAUTCI B TEPMUHATHLHOM
COCTOSIHUU.

3ajava: ONpeneuTh YUCA0 CTPOK JaHHOM
IJIMHBL N, gomyckKaeMbix 3amaHHeiM KA c¢
HENOITIOMAIIMUMHA pebpaMu.

@PopMaT BXOIHBIX JAHHBIX

[epBas crpoka BxomHOTO (haiiyia conepKuT
Y — TNOAMHOXECTBO aHIJIMUCKOro ayigaBUTa
(HEeCKOJIbKO MAJIEHbKHX JIATHHCKUX OYKB).

Bropas cTpoka comepxur K = |U| — KO-
JIMYECTBO COCTOSIHHUI aBToMara (1 < K < 1000).
CocrosgHUSI HyMepyTcd OT 1 Jio K.

Tpetps cTpoka cogepxur S (1 < S £ K) —
HOMEp HAYaJIbHOTO COCTOSHUI U L = |T| —
KOJIMYECTBO TEPMHUHAJIBHBIX COCTOSHHIA, a 3a-
TeM L pa3IM4YHBIX LENBIX Yhcen OT 1 1o K
KaxJ0e — HOMepa TEPMUHAIBHBIX COCTOSHHIA.

Crnenyromue K CTpoK comepxar 1o |Z| me-
JIBIX YHCeNT KaXJias U Onpelessior QyHKIHo ¢.

Crenyromye 3a HUIMH K CTPOK OIpPENeNsioT
thyHkmmro X TeM xe criocobom. [locnenss crpo-
Ka BXOIHOTO (paiina conepkut N (1 < N < 60).

q)OQMaT BbIXOJHBIX JAHHBIX
EHI/IHCTBGHHOG YUCJI0 — KOJIMYECTBO CTPOK

JUTAHBI N Hajl a/I(paBUTOM X, JOITyCKAEMBbIX JIaH-
HeiM [TKA.

[IpuMep MCXOAHBIX MaHHBIX I paccMat-
pHBaeMoii 3aj1auu TpUBeieH B TaOnIuIe:

[Ipumep
BXOJIHBIX JIaHHBIX
ab 2
2
112
21
12
01
00
3

IIpumep
BBIXOJIHBIX JIaHHBIX

OnucaHHbIi B IpUMeEpPEe aBTOMAT JOIYyCKa-
€T Be CTPOKU JUIMHBbI TpU: «aaa» U «abb».

4. PEHIEHUE

4.1. AHAJTIN3 3AJAYH

Hmeercs KA ¢ HeromiomarmoIimumMu peo-
paMu — peGpamu, MpH COBEPUICHUH Tepexona
MO0 KOTOPbIM HE YHaIsdercsl MEepBbId CHMBOI
BXOIOHOU CTpOKHU. B aTOM ciydae cremyronmii
nepexo MPOMCXOOUT U3 HOBOTO COCTOSHUS,
HO TI0 TOMY XXe CUMBOJY. DTO OyaeT Mpojod-
Karbcd JI0 TeX MOp, MOKa He MPOU30UIET Te-
pexon 1o MoriolawiieMy pedpy, b0 moka
OJIHO U TO X€ COCTOSIHUE He IMOBTOPUTCS JIBAX-
bl U TIPOIIeCC He 3alUKInTCA. BaxHo, aHamu-
3Upysl YCIIOBUE 3ajlaud, HEe YINYCTHTh U3 BUILY
BO3MOXHOCTb CYIIIECTBOBAHHS IIUKJIOB U3 He-
MOIJIOINAINUX pebdep.

JKA ¢ HemommomawoIimMd pedpaMud Mo-
xkeTr ObITh cBeneH K JIKA Oe3 nux. Paccmor-
PHIM MTPOM3BOJILHOE HeToIomaiiee peopo —
napy (u,c), g KOTOpoi (yHKIHS IOTIIO-
meHus X (u, c) = 1. B 3aBUcuMOCTH OT TeKy-
IIer0 COCTOSIHUSI U U MEPBOTO CHMBOJIA BXOI-
Holi cTpokH c aBTromar (JKA) 1ubo pano wim
MO3IHO TIPOWIET TO MOIIouIaIIeMy pebpy,
mubo BoimeT B muki. Ilepen aTuM aBTOMAT,
BO3MOXKHO, MPOMIET MO LEeNoYKe HEemorIona-
omux pedep. DToro MoxXHO M30eXaTh, U3Me-
HUB (DYHKIIUIO TIEPEXONOB TakK, YTOObI pedpo
(u, c) crano nowtomawumm, Ho KA nomnyc-
Kajl Obl Te XXe CTPOKH, YTO U 10 M3MEHEHHS.
3aMeTuM, 4TO TIOC/e MOMajaHus B MUK U3
HEToNIOmAIMX pebep oyepeqHOH CHUMBOI
BXOIHOM CTPOKM HHMKOrAa He Oyner ynaieH, u
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aBTOMAT 1O ONpeAeSIEeHUI0 He JOIMyCKaeT HC-
XOHYyI0 cTpoKy. [ToaTomy, Ui TOro 4YTOOBI
y4eCTh BO3MOXHOCTh BXOXJIEHHUS B LUKII, JIO-
O0aBuM (pUKTHUBHOE cocTosiHue «Hemomyck»,
KOTOpOE He SBJISIETCS TePMHHAIbHBIM. Bynem
CUUTATh, YTO Bce pebpa u3 cocrosguus «Hemo-
nyck» Beayr B Hero. Ilomoxum, u4ro
$ (u, c) = «Hemonycxk». IIpu aTOoM, BMECTO
nepexojia 1Mo HenoromamieMy peopy, MnpH-
BOJISIIEMY B LIUKJI, aBTOMAaT COBEPIIUT Iepe-
XOJI IO TOIJIOLIAIIEMy pedpy B COCTOSIHUE
«Hemonyck», ¥ ucXxomHas CTpoka He Oyuer
JOIyIIeHa.

OOpaTuMcsl K BXOJHBIM JaHHBIM M3 IPH-
Mepa. KA, onucaHHbIi B HEM, MMeEeT JBa
cocrosHus. [lepBoe coCTOsIHUE — HavalbHOE,
a BTOpoe — TepMuHalbHOe. HeobxoaumMo ori-
PEleNNTh YHMCIO0 CTPOK U3 TPEX CHUMBOJIOB,
JOIYCKaeMbIX aBTOMATOM.

Ha pucynke 1 uzobpaxen OKA u3 npu-
Mepa. B HeM Henormomiawiee pedpo Bbiese-
HO MyHKTHUPOM.

IIpeobpasyeM 3TOT aBTOMAT, JIISI TOTO YTO-
ObI U30aBUTHCS OT HerorolanIinux pedep. Ha
pucyHke 2 wu300paxeH mpeoOpa3oBaHHBIN
JKA, skBuBaieHTHBIN UcXxonHoMy. CocTosiHUE
«Henonyck» nomeyeno OykBoi «H».

OnpejiesIMM YUCIIO CTPOK JUIMHBI TPH, J0O-
MyCKAaeMbIX paccMaTpUBaeMbIM aBTOMAaTOM.
3aMeTuM, 4TO B MEpBOM (HA4aTbHOM) COCTOS-
HUM Ha BXOJl HE JIOJXKEH IMOIaBaThCs CUMBOJI
«b», TIOCKOJIBKY 3TO NPUBEIET K 3alUKJIMBa-
Huto. [losTOMYy IEepBBIM CHUMBOJIOM JIOJIKEH
OBITh «@», 10 KOTOPOMY aBTOMAT IEPEXOIUT B
coctosiaue 2. Ocranoch Moxo0paTh OCTABIIH-
ecd JiBa BXOJHBIX CHMBOJIa TakK, 4TOOBI aBTO-
MaT yepe3 JIBa Iara OKa3ajicsd B €IUHCTBECH-
HOM TepMHHalIbHOM coctosdHuu 2. IlepeGpas
BCE BapHMaHThI, BBISICHUM, YTO aBTOMAT JOIYC-
KaeT JBE CTPOKH: «aaa» U «abb». JIencTBH-
TEJIbHO, OTBET — JIBA.

Pucynok 1. IKA u3 npumepa
C HETIOIIOUIAIIINMHI pedpaMHu.

Pacenaiipun W}&wﬁm Henornaugaodgee

4.2. OBIIIAS CXEMA PEIIIEHHUA

Brire 65010 oxaszano, yro JKA ¢ Heror-
JomaImuMe pebpaMu MOXXHO ITpeodpa3zoBaTh
B JJKA 0Oe3 Hux. OgHakO IOKa HESICHO, Ha-
CKOJIBKO 3(p(heKTUBHO BBIITOITHIETCS 3TO Ipe-
obOpazoBanue. IOMyCTHM, 4TO ymacTcs paspa-
60TaTh 3(h(PeKTUBHBINA AITOPUTM yIAIICHUS He-
noromfatonmx pedep. Torma HeoOXomUMO, UC-
nmosie3ysl mpeobpazoBannbiii JJKA, momyduts
OTBET — YHCIIO JIOMYCKAeMbIX CTPOK. SICHO, 4TO
MOJTy4aTh OTBET 1epebopoM U MIPOBEPKOM BCeX
CTPOK 3aJaHHOW JJTMHBI HENb35l, TaK KaK UX B
00IIIeM CITydae MOXET OKa3aThCsl OUeHb MHOTO.

Kak MOXHO IMOCYHTATh YUCIIO CTPOK, YIIOB-
JIETBOPSIONINX KaKUM-TO ycioBusM? [lepBbrit
MOJXOI — WCIOJIb30BaHUE XUTPHIX KOMOWHa-
TOPHBIX COOTHOIIEHHI W HEMOCPENCTBEHHOE
WX TpUMeHeHue B mporpamme. Bropoii (eciu
CHUCTEMa CJIUIIKOM CIIOXHA): HAHUTH HEKYI0
peKyppeHTHYI0 (hOpMYITy U BBIPA3UTh YHUCIIO
CTPOK NAaHHOU JJTUHBI C KAKUMU-TO CBOHCTBA-
MU 4Yepe3 YHCIIO CTPOK MEHbIIIeH [UTHHBI C TeMHU

a
a

Pucynok 2. KA u3 npumepa
10CTIe YHAJIeHUs HEeIOIIOIAIINX pedep.
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K€ WU IPYTUMHU CBOMCTBAaMHU, a 3aTe€M IprUMe-
HUTb JMHAMUYECKOE MPOrpaMMHUPOBAHUE IS
MOCTIEJOBATEIPHOIO BBIYMCIICHUSI BCEX BTHX
3HauyeHui. ONBIT MOACKA3bIBAET, YTO AJIS MOJ-
cyeTa 4YHcia CTPOK, JOMYCKaeMbIX JIaHHBIM
HOKA, crnenyer ucronb3oBaTh UMEHHO JUHA-
MHYECKOe IPOrpaMMHUPOBaHHE.

OueHuM NpakTUYecKUid MaciuTald 3amay.
AndaBuT MOXET COCTOSATh U3 26 CHMBOJIOB
(IA] = 26), a CcTpOKa MOXET UMETh MaKCH-
MabHyIo JTUHY B 60 cuMBooB. PaccmMoTpum
KOHEYHBIH aBTOMAT, JOMYCKAIOIIHIA JTI00YIO 10-
JaHHYIO Ha BXOI CTPOKY, HallpuMep, aBTOMar,
COCTOSILIMIA M3 OOHOIO COCTOSIHUSI, KOTOpOe
OIHOBPEMEHHO SBJISIE€TCSd Ha4yaJbHBIM U Tep-
MuHaIbHBIM. Ilpu sTOoM oTBeT Oymer 2690
CTPOK, 4TO O4eHb MHOro. Hackoiapko MHOTo?
IIpy HaMMYMK KOMIIBIOTEPA WM XOPOLLIETO Kalb-
KYJSITOpPa, Ha BTOT BOIPOC OTBETUTDH JIETKO.
Onpenenum log,, (26°°) = 60log,,(26)=
=60 (1n(26) / In(10)) = 60*1.415 = 84.9.
CrienoBarenbHO, B OTBETe MOXET ObITh 85 1udp
B JIECITUYHOM IpeicTaBieHun. Takoe mIUH-
HOE YHCIIO HE IOMECTUTCS B CTAaHIAPTHBIN THIT
(Integer). [losToMy npu HanMcaHWUM perie-
HUS Ha s13bIKe Pascal npuneTcst BpyyHyro peaiu-
30BaTh apu(PMETHKY MOBBILLIEHHOW TOYHOCTH.

Brigenum monzanadyd U COCTaBUM PEKYp-
peHTHbIe cooTHouIeHud. KmoueBas unes: Jo-
CTOMHCTBO MOJEIN KOHEYHOro aBTOMara Cco-
CTOMT B TOM, YTO BCSl UCTOpPHUSI BBIpaxaercs
OIHUM YHCJIOM — HOMEPOM COCTOSIHUS, & YHCIIO
9TUX COCTOSIHMIA KOHe4yHO. il OTBeTa Ha BOII-
poc, JOMycKaeTcs JIu KOHKPeTHas CTpoKa, UMe-
€T 3HauYeHHe He TOJIBKO COCTOSHHME aBTOoMara,
HO U YHCIIO MOIIOIIEHHBIX (YIaJIeHHBIX) CHMBO-
JioB cTpoku. Byiem pacemarpusath [IKA Ge3 He-

norouiaIKx pedep. Torna YnucIo NonoImeH-
HBIX CHMBOJIOB COBIIJIa€T C YHCIIOM IpOLIEN-
IIMX IIaroB — TaKTOB pabOThI aBTOMATA.
Paccmorpum napy (state, k) — Tekylee
COCTOSIHHE, KOTOPOE OIUCHIBAETCS COCTOSIHU-
€M aBTOMaTa state M YHCIOM CHMBOJIOB k,
MOIVIOIIEHHBIX aBTOMATOM K TEKYLIEMY MOMEH-
Ty. PaccMoTpuM Bce CTpOKH JUIMHBI k, o0ia-
JAloIUe CJIEIYIOLIUM CBONCTBOM: IIOJIy4YUB Ha
BXOJ Takyl cTpoky, IKA nonagaer u3 Ha-
YaIbHOTO COCTOSIHUS B COCTOsIHUE state. O60-
3HaYMM YHCIIO TaKUX CTPOK 4epes f (state, k).
Kaxnoii nape (state, k) COOTBETCTBYET IIOA-
3ajaya — BbIUMCIIeHue £ (state, k). [Tocne pe-
LIEHHs 3TUX MOA3a]1ad OCTAHETCs! TOJIBKO IMpPO-
CYMMHpOBaTh 3HaueHus f (t,N) IO BCeM Tep-
MHHAJIBHBIM COCTOSIHUAM t [ T. 3mech N — mivHa
CTPOK, YHCIIO KOTOpPBIX TpeOyercsa HaiTu. Kak
OTMEYaJIoCh BBIIIE, Ul MPUMEHEHUsS TUHAMU-
YeCcKOro MpOrpaMMHUPOBAHUS HEOOXOIUMBI pe-
KYPPEHTHBIE COOTHOIIIEHUS, KOTOPbIE B IAaHHOM
cilydae BbITEKalOT U3 onpeaeneHus JTKA:

state = initial
state,0) = [}, SR
S ) @, state % initial

f(state, k) = Zf(st,k—]).

stQU,c0%
¢ (st,c)=state

e initial — HavanbHOe coctosHue KA.
3pech U1 BIUMCIeHus (pyHKUUY £ (state, k)
nepeOUpaloTcs BCe Mapbl BUAA (st,c), e
st — mpenplIylIee COCTOSHUE, a ¢ — CUMBOJI,
0 KOTOPOMY ITPOU30IIENT MTOCTETHAN TIepeX o],
CooTBeTCTBEHHO, § (st,c) = state.

CdopmynupyeM cxeMy pelieHusl.

1. IlpeBpamraem KA c moriouamoummu
peopamu B [IKA Ge3 nux. Hamuuue penieHus
C IIOMOLIBI0 TMHAMUYECKOI'O IPOrpaMMUpPOBa-
Hust s JKA Oe3 HenoriomamIimx pedep
YKpEIUIAeT YBEPEHHOCTh B TOM, YTO 3(pcex-
THUBHOE YCTpaHEHWE HEeMOIJIONIAIIIUX pebep
TaKXe BO3MOXHO.

2. [IpumenseM AUHAMIYECKOE TIPOTPaMMHU-
POBaHUE, UCIIOJb3Y4 BBILIEIIPUBEACHHBIE PEKYP-
peHTHbIe cooTHoIeHus. Llenecoodbpa3Ho, XoTd
1 He 00s3aTebHO, UCIIOIb30BaTh AUHAMHUYEC-
Koe nporpammupoBanue «CHu3y Beepx» [9].

Tl HaXOXIeHUsI OTBETa HEOOXOIMMO TIPO-

CyMMHpOBaTh ) f(¢, N) 11O BCEM TEPMUHAIIb-

T
HBIM COCTOSHUSIM t.
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4.3. YTAJJEHHUE IIOINTOITAKOIIIUX PEBEP

IIpexmonoxum, uro JKA HaxomuTcsd B
HEKOTOPOM COCTOSHUM, W TIOCJIeNOBaTE/IbHO
nepebepeM BCe CHMBOJIBI U3 BXOIHOIO ajicha-
BUTA. BBHIMOIHUM 1epexoj o paccMaTpuBae-
MOMY CHUMBOJY, KaK OyITO OH SIBJISIETCSl OdYe-
pPElHBIM CHUMBOJIOM BXOJHOW CTpOKHU. Eciu
nepexoj MPOU30IIes M0 HeNoIIoNaIeMy
peOpy, TO BBIMIOJIHUM CIIEIYIOIIUI TIepeXo) Mo
TOMY Xe CUMBOJIy. Eciiu mepexon cHoBa mpo-
U30111es 10 HeMoIyIoNaineMy pedpy, To mo-
BTOPUM TOT Xe «MaHeBp» W T.J. B pe3ynbra-
Te MO0 CUMBOJI OyJIeT MOIIOIIEH, JIMOO aBTO-
MaT BOMIET B IUKII.

Moaucdunmpyem ¢GyHKIHIO Tiepexonos. B
NIEPBOM CJiydae M3MEHUM MepPeXoj U3 HUCXOM-
HOTO COCTOSIHUS, U3 KOTOPOrO aBTOMAT IIPO-
mies Mo Iernovke Hemoroumanimux pedep,
Cpasy BBOJS IIepexojl B KOHEYHOE COCTOSTHHE.
Bo Bropom — BBegeM peOpo B PUKTUBHOE CO-
crosinue — «Hegomyck», KoTopoe He SIBIseTcs
TepMuHaIbHBIM. OHO 3aMKHYTO Ha cebs mpu
nepexoje Mo BceM cumBoliaM. IlomanaHue B
BTO COCTOSHHME OYIET COOTBETCTBOBATH BXOLY
B LIMKJI U3 HEIOINIOIAINUX pebep B UCXOM-
HOM aBroMate. OOpaboTaB TaKUM 00pa3oM Bce
COCTOSIHUSI aBTOMAaTa, MOJIyYUM KOHEUYHbIH aB-
ToMaT 0e3 HEeINOoINIOIIAIINX pebep, SKBHBA-
JICHTHBII UCXOIHOMY.

OueHuM 3(pheKTUBHOCTh TPOrPaMMBI, pe-
ANU3YLIEN TpelIoXeHHbId nogxon. Kak on-
PeIesuTh, YTO MPOU3OIILIO MOMagaHue B IIUKIT?
B xynmrem ciyuae npu 06paboTKe OJHOTO CO-
CTOSIHMS MPUAETCS clieyiaTh nmopgaka |U| mia-
roB. [losToMy MOXHO chenarth |U| IIaroB, W
ecnu IKA Bce ellle He nepeiieT o Herorio-
maromieMy pebpy, To, ClIeoBaTelbHO, OH BO-
11e1 B UKJI. BepXHsis olieHKa BpeMeHu pabo-
TBI: |U|*|U|*|Z| — nopsaka 26*10° MHo-
ro ato uim Mano? ITo mepkam 2003 1., B KOTO-
poM ObUTa TpeaioXeHa 3amava, 3a CeKyHIy
MOXHO GbLTO BBIIOMHUTE 107 IPOCTHIX Onepa-
IIUU Ha S3bIKE BHICOKOTO YPOBHS, TaKOM, Kak,
Hanpumep, Pascal wiu C. CrnegoBaresbHO,
TaKO# croco0 ycTpaHeHUs! HeMOrIONIAIoIINX
pebep Tpebyer He Oosiee OJHON CEKYHJIbI, UYTO
B TIEpPBOM NPUOJUKEHUHU JOMYCTHMO, TaK Kak
IO YCJIOBHIO 3a/1a4d BpeMsl Ha BBITTOJTHEHHE OI-
HOTO TecTa He JOJDKHO TPEeBbIIIaTh IBYX Ce-
KYHII.

[IpuBenem nceBOOKOA airTOpUTMa yIAICHUS
HErnoromanuumx pedep, B KOTOPOM MHOXe-
CTBO BCEX COCTOSIHHIA 0003HAUEHO Yepe3 State
(ymctusr 1).

OT™MeTuM, YTO CYIIECTBYET pelleHue, Ko-
TOpOe YCTpaHsieT Hemoriomarmme pedpa 3a
O(|UI*|Z|) C IOMOIIpIO MOUCKA B IITyOUHY.
OnHako He cJefyeT UCKaTh €ro Ha 9TOM dTare —

JInctunr 1

for c in Alpha do //
for i in State do //

begin
cur := i //
Z :=n //

// morJjomampuee,

[Io BceM cuMBOJIaM aJjidaBuUTa
[Io BCeM COCTOSAHMAM apToMaTa

Tekyllee COCTOSHUE

: KonmuecTBO COCTOSHUMN

// Tloka pebpo-nepexol M3 COCTOSHMSA K IO CUMBOJIY J —

M elle CcHOeJjlaHO He OUeHb MHOT'O IIepPexXOIoB

while (X[cur,c] 1) and (z > 0) do
begin
cur := ¢[cur][c] // Hepevtn
z =z — 1 // YMEHBUIMTL CUYETUUK
end
// Eciu Bce elle ouepenHoe pebpo — HenorJomawiee
if (X[cur][c] = 1) then
¢li]l[c] := 0 // CrlemoBaTesbHO — LMKJI
else
Pli]l[c] := dl[cur][c] // Unaue nepecrarisgeM pebPO
// Temnepb CcHuMaeM MNOMETKY “HenorJiomawiee pebpo”
X[i1[3] = 0
end

ITKOJIA COBPEMEHHOI'O ITPOIT'PAMMUWPOBAHUSA
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HU B IPaKTUYECKOM IIPpOrpaMMHUpPOBaHHUU, HU
B onuMmiuagHoM [13]. HeoGxomumo paccMoT-
peThb pellieHre BTOPOil YacTH, a IIOTOM pellaTh,
Tpebyetcsa u Gonee a(pheKTUBHO YCTPaHSITh
HeIorIolanInie pedpa Wik MpeaToXeHHbIH
BApHAHT MPUEMIIEM.

4.4. IMHAMHUYECKOE ITPOTPAMMMPOBA -
HUE U IIOJYYEHHE OTBETA

IlepeiineM K pacCMOTPEHUIO BTOPOro U
TPETHEro BTANOB CXEMBI pelleHud (pasf.
4.2). Teneps OymeM paccMaTpuBaTh TOIBKO
IOKA 6e3 Henornouamomux pedep. Ctpoum
pelIeHue.

[uHaMuuecKoe mporpaMMHUpOBaHKe ObIBa-
eT aByx BupoB: «CHM3Y BBepx» U «CBepxy
BHU3» [9]. [IluHamMHuecKoe nporpaMMupoBaHue
«CHu3y BBEpPX», B CBOIO O4epellb, YIOOHO pa3-
IendTh Ha ABa BUpa. bynem HasbiBaTh Inep-
BbIM M3 HUX, KOTOPBIH OOJIbIIIE IIOXOX Ha JH-
Hampyeckoe InporpammupoBanue «Caepxy
BHU3», MeToioM «C3anu croga». B sToMm ciy-
yae I KaXIOi mapsl (state, k) 3HaueHUe
tpyHkuMM £ (state, k) HaAXOOMUTCH Yepe3 yxe
BBIYMCIICHHBIE 3HAYeHMd (DYHKUUU IJIS OpY-
TUX map aprymMeHtoB. Bropoii meron («OT-
CIofla BIIepen») COCTOMUT B cienymoomeM. Kax-
IbIl pa3 BeIOMpaeTrcs mapa (state, k), JJIs
KOTOpOH 3HaueHHe (PyHKUUHU yXe HU3BECTHO,
U B Tabjulle YYUTHIBACTCS €ro BKJIaA B 3Ha-
yeHue (PYHKIUM OIS OPYTHUX Nap apryMeH-

TOB, JUI KOTOPBIX BEpHOE 3HAYCHHE (PYHKIIUH
elle He HalaeHo.

B j1uHaMuyeckoM INporpaMMHpOBaHUU
«CBepxy BHHM3» B KaxXJIOM COCTOSHUH
(state, k) npuuercd HaWTH IMapbl, U3 KOTO-
PBIX OBUT IMepexol B paccMaTpruBaeMoe COCTO-
save. CregoBaTenbHO, TPUIETCS MepeOuparh
MPOLIbIE COCTOSHHS aBTOMATa U CUMBOJIBI, 11O
KOTOPBIM MOT TPOM30MTH NEPEXOL, HO CYMMHU-
pOBaHKE MPOU3BOIUTH JIUIIb UHOTHA. AHANO-
TMYHAasd CUTyalrs BO3HUKAET IPH UCITOJIb30Ba-
HUM JWHAMUYECKOIO IPOrpaMMHUpPOBaHUA
«CHm3y BBepXx», «C3anu crona». [lng Bapuanra
«Orcrofa Briepea» Bce MpoLIe: U3 JaHHOM Mapbl
MEPEXOIUM TOJILKO B T€ COCTOSHHUA, B KOTO-
pble HeoOXomuMo (paccMaTpuBas BCE CHMBO-
7B1), a mpuOaBiieHue OyleT MPOUCXOAUTh Ha
KaXxJoil urepauuu 1ukia. Tem cambiM, MOJY-
yeHHOe peleHne OyneT 6osee 3PeK TUBHBIM.
Hrax, BeiOUpaeM pelieHne ¢ MOMOIIbI0 TUHA-
MUYECKOro MporpaMMupoBanus Buna: «CHU3y
BBepX», «OTcrofa Brepen».

PaccMoTpuM HekoTOpBIE AeTanu peaiusa-
uud. 3aBeleM AJIsl 3HaueHuid (pyHKUUU £ Of-
HOHUMEHHBIM MaccuB f [state, k].

Hcnonb3yeM B 1ceBIOKOJE pEKYPPEHTHbBIE
COOTHOIIICHU, TIpUBeAcHHbBIE B pa3n. 4.2. 3a-
METHUM, YTO ITUKJI II0 BCEM COCTOSIHHSIM BKIIIO-
qyaeT (pUKTHBHOE cocTosiHNe «Hemomyck» mon
HOMEPOM HOJIb, JIOOABIIEHHOE TMpU YIaJIeHUU
Heroromawmux pebep. IlosTtoMy BMecTo
MHOXECTBa COCTOSIHUI State OyleT UCHOb-

JIucTunr 2

flinit,0] := 1

for i in State, do
if (i <> init) then
f[(1i,0] =0

for k := 1 to n do

for st in State, do

for ¢ in Alpha do
flplst,cl, k] := fld[st,c],k]

ans := 0

for st in TerminalState do ans

// OmuH crnoco® oKas3aTbCsa B HAYAJIbLHOM COCTOSHUU

// W HOJNBL — BO BCEX OCTAaJIbHEIX COCTOSHMAX

// CumMTaeM UMCJIO IONYyCKAEMBIX N-CHMBOJIBHEIX CTPOK

// Tlo BCeM COCTOSHMUAM
// To BCeM cuMBOJIaM ajipaBuUTa
+ flst,k-1]

// CyMMUpyeM IO BCEM TEepPMUHAJIbHBEIM COCTOSHUAM
:= ans + f[st,n]
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30BaThCsl MHOXECTBO COCTOSIHHM State,
BKJTIOUAlolliee erie u cocrogHue «Hemomyck»
(ymuctHHT 2).

OTMeTHM, 9TO B TICEBIOKOJE JIS TPOCTO-
ThI OIYIIEHO OOHYJIEHHE BCEro Maccupa f.

3ayeM 3aBOIUTH AByMEPHEI MaccuB? Benb
B KaXIblii MOMEHT TpeOyIoTCd IajleKo He Bce
paHee BbIUMCIICHHbIC 3HaueHus yHKIwH. Hoc-
TaTOYHO OJHOMEPHOIO MacCuBa sum|[state] —
YHCIIO COCOO0B 0Ka3aThesl B IAHHOM COCTOSI-
HUU Ha TEKYIIEM Imare.

W3MeHMM TICEeBIOKOM, YTOOBI BMECTO JIBY-
MEPHOTO MacCHBa UCTIOIb30BAJICS OTHOMEPHBII
(muctuHT 3).

OnenuM 3¢h(peKTUBHOCTD DTOTO PEIEHUSI.
JmuHHBIE YKCIa CKIaAbIBAIOTCI N * |U|* | X |
pas, 4To B XyAIIEM CIydae MOXET JOCTUTATh
BeIMYUHBI 60*1000*%26 = 1.5 MWIJIMOHOB
pa3. Bropoil cekyHapl Ha 3TO jJocrarouHo. U
Ha KOIMHWPOBAHUS BPEMEHHOI'O MAacCHBa sum2
B sum — TeM Gosiee. CKopee Bcero, Juid mep-
BOI Y4acTH He moTtpedyercs: UcKaTh Oonee a-
(hexTHBHOE pelleHHE.

Kak 6bUI0 OTMEUEHO BBIIIE, OTBET MOXKET
UMETb MHOTO pa3psaoB. [loaToMy nomkxHa mpu-
MEHSIThCI apu(PpMeTHKa MOBBIIEHHOM TOYHOC-
TH («JUTMHHaS apudmMeTuka»). [Ind Hanmucanus

N
x} fff H\ H
Wl

Dunamnureccoe upospamnupolarue bubaeci gbyr
Mo%: ((e/x{;q Wx» 27 ((ed&,éx¢ ﬂ/m}»,,,

pemienus Ha s3bike Pascal (Borland Delphi)
IJIMHHYIO apu(hMETHKY MpPUAETCS peali30BbI-
BaTh CAMOCTOSITEJIbHO, WCIIOJIB3YSl MPU 3TOM
kHury [. Knyra [14], B KxOoTOpoll 3TOMYy IIO-
CBMILEHA YeTBepTas Iv1aBa. B maHHOU 3amave
1711 TIOBBIIEHUS >((PEKTUBHOCTH Pa3yMHO
peann3oBarh JIMHHYI0 api(hMETHKY 110 OCHO-
Banuio 10° — XpaHUTH 110 JEBATH AECATHYHBIX
uudp B OOHOI s4elike MaccuBa, copepxXarle-
r0 IJIMHHOE YHUCIIO.

HcxonHplil TEKCT peleHus MPHUBEAEH B
MPUITOXKEHNH Ha JHCKE.

JIucTunr 3

sum([init] := 1

for i in State; do
if (1 <> init) then
sum[i] := 0

for k := 1 to n do
begin
sum2 := sum
for i in State; do sum[i] := O

for i in State do
for ¢ in Alpha do
sum[¢[i] [c]]
end
ans := 0

for st in TerminalState do
ans := ans + sum[st]

// OmuH crnoco® okKaszaTbCad B HAUAJLHOM COCTOSHUM

// W HOJIbL — BO BCEX OCTAaJIbHEIX COCTOSHMAX

// CumMTaeM UMCJIO IONYyCKAEMBIX N-CHMBOJIBHEIX CTPOK

= sum([§[i][c]] + sum2[i]

// CyMMUpyeM IO BCEM TEepMUHAJIEHBEIM COCTOSHUAM
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3AKJIIOYEHHUE

[IpyMeHeHne TMHAMUYECKOTO TIPOTPAMMH-
pOBaHMs MO3BOJIWIO MONYYUTh 3(PeKTUBHOE
pelleHre pacCMOTPEHHOM 3aaui, YIOBJIETBO-
psIollee OrpaHUYEHUSIM 110 BPEMEHHU U IMams-
TH, TIOCTaBJIEHHbIM B YCJIOBHU 3ajIa4H.

KpoMe paccMOTpeHHOM, ¢ NpUMEHEHUEM
AMHAMHYECKOT0 IMpPOTrpaMMHUPOBAHUS MOTYT
OBITh pellleHbl TaKXXe MHOTUE IpYrve 3ajauu
Ha aBTOMarax.

[lepeuncnum HEKOTOpBIE U3 HUX:

— HalTH JeKcUKorpauyeckKu MUHHMasIb-
HYIO CTPOKY, JOIIYCKAaEMYIO JAHHBIM aBTOMAaTOM;

— OIPEIEIUTh KPATYAMIIYIO 110 YUCITy CUM-
BOJIOB CTPOKY, IOIYCKAaeMYyK INAHHBIM aBTO-
MaTOM;

— OMPENeNUTh B KAKMX COCTOSTHUAX MOXET
OKazaThcd aBTOMAT I10CJIE TOJIy4eHUs] Ha BXOL
CTPOKH HAHHOW JINHBI;

— OIpPENENIUTh BEPOATHOCTh OKa3aTbCd B
KaXJIOM U3 COCTOSHUH IOCIIE MOJy9eHUs CIIy-
YalHOU CTPOKU (PUKCUPOBAHHOU JAJIUHBI, pa3-
JIMYHBIE CUMBOJIBI KOTOPOI HE3aBUCHMBI B CO-
BOKYIMHOCTH. [Ipu TOM MOTyT OBITH 3ajIaHBI
BEPOSTHOCTH IOSABJIEHUS BCEX CUMBOJIOB all-
thasura.

IIepeuncnum ere HECKOJIBKO 3a/1a4 Ha aB-
TOMAarTax:

— CYyLIECTBYET JIM BXOIHAsd IOCIIEN0BATENb-
HOCTb JUIMHBI, HE IIPEBBIIAIOLIEH 3a0aHHYI0, HA
KOTOpOU aBTOMAT (pOpMHUpYET JaHHBIN BBIXOZ;

— CYILIECTBYET JIM BXOHAs IIOCIIENOBATENb-
HOCTB, JUIMHA KOTOPOU HE IPEBBIIIAET 3aJaH-
HYI0, Ha KOTOpPO aBTOMAaT (hOPMUPYET BBIXOJ,
JOIYCKaeMBbIi BTOPbIM aBTOMAaTOM (3TO JMHa-

MHYECKOEe IPOrpaMMHPOBaHHME Ha IIPOM3BEjle-
HUU aBTOMAaTOB).

B atux 3amauax ¢paszy «CymecTByeT Jid
BXOJIHas I1OCIJIEI0BATENbHOCTb» MOXHO 3aMe-
HUTHh Ha (ppazy «HAWTH JIEKCUKOTpa(HIecKu
MHMHMMAaJIbHYIO BXOIHYIO [10C/IE[JOBATEIIbHOCTD>.

AHAJIOTMYHO MOXHO OIPENe/IUTh YHUCIIO
CTPOK 3aJaHHOH JUIMHBI, Ha KOTOPBIX aBTOMAT
thopmMUpyeT 3aJaHHBIN BBIXOA U T. .

Kak 6pu10 mOKa3zaHo B HacTosmei pabo-
Te, IPUMEHEHHEe TUHAMUYECKOTr0 MpOrpaMMHu-
pOBaHUSl Ha KOHEYHBIX aBTOMarax, Kak M BO-
o6ire Ha rpagax, sBisieTcs: BechMa 3h(PeKTHB-
HbIM. IlepexpbiBaroinuecs moa3anadyn aBToMa-
THYECKHU BBIIEIISIOTCS: HEOOXOIMMO TOJIBKO OT-
CJIEXUBATh LIEJIEBYI0 (PYHKIIMIO BO BCEX COCTO-
SIHUSX aBTOMara. B KauecTBe mpuMepa MOXHO
TIPUBECTH 3aJauy, TP PeLIeHUH KOTOPOH MpH-
MEHsIeTCS Ta Xe TeXHHWKa, YTO W NpH pelle-
HUHM 3a]1a44, PpACCMOTPEHHO B HaCTOsIILIEH pa-
6ore: 3amaua «Currency Exchange» («O0MeH
BamoOTh»). ABTop: Hukomaii Hypos. Hctou-
HuK: yetBepThprHaT NEERC-2001, ceBepHblii
MOOperuoH. 3agaya pa3MellleHa Ha caiite
http://acm.timus.ru mox Ne 1162. ®dakTtuyec-
KU MaTeMaTU4eCKOU MOJIEIbIO DTOU 3a1a4yH SIB-
JSIeTCsl KOHEYHBII aBTOMAT, B KOTOPOM COCTO-
SHUSIMU SIBJISIFOTCSL BATIOTBI, a MEPEeXOofaMu —
OOMEHHbIE MyHKTHI.

Crenyer yka3aTb ellle OfHY U3BECTHYIO 3a-
nauy: «Censored!» («Llensypa!»). Aprop: Hu-
konail ypoB. HcTouHHK: yeTBepTbhhHUHAI
NEERC-2001, ceBepHblif mogperioH. 3agaya
pasMmerieHa Ha caiite http://acm.timus.ru/ mox
Ne 1158. Ee pemienue cOCTOHUT M3 ABYX 9Ta-
MIOB: NIOCTPOEHHE KOHEYHOIO aBTOMara, pac-
MO3HAIIIEro Habop CTPOK (Ha OCHOBE &Iro-
putMa Axo — Kopacuka), U UCIOJIb30BaHUE
AMHAMUYECKOTro MPOrpaMMHUPOBAHUS Ha TIOJTy-
YEeHHOM KOHEYHOM aBTOMATeE.

B 3akioueHue pabOThl OTMETHM, YTO HUC-
CJIeIOBaHMA 10 TEOPUU aBTOMATOB IPOBOIAT-
cd Ha Kapenpe «HTeMIeKTyanbHbIE CUCTEMBI»
MexMara MOCKOBCKOIO TOCYAapCTBEHHOTO YHH-
Bepcuteta (http://intsys.msu.ru/), a Mo mpu-
MEHEHUIO aBTOMAaTOB B MPOTPaMMHPOBAHUU —
Ha Kadeznpe «TexHONOrMH HpPOrpamMMHpOBa-
Hus» CaHkT-IletepOyprckoro rocynapcTBeHHO-
r0 YHUBEpCUTETa MH(OPMAIIMOHHBIX TEXHOJIO-
i, Mexanuku u ontuku (CIIGI'Y UTMO)
(http://is.ifmo.ru/).
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