O06 ob6061menun Teopembl Mypa

ITanTenees I1.A.

JluarHocTuyeckue 3KCIEPUMEHTHI C KOHEYHBIMHA aBTOMATAMU BIIED-
Bble OBbLIM OIMCAHBI B KJIACCHYECKO#l pabore . Mypa, u ¢ Tex mop
[IPUMEHSIIOTCST JIJIsi TECTUPOBaHUs MU(PPOBBIX CXeM U KOMMYHUKAITIOH-
HBIX MPOTOKOI0B. OHA M3 OCHOBHBIX 3a1a9 TECTUPOBAHUS KOHETHBIX
aBTOMATOB COCTOUT B OIPEIETEHNN HAYAJIHHOTO COCTOSTHUS HAOJIOmae-
MOro aBroMara. [lycTh mMeeTcs: IOJIHOe OIUCAHUE HEKOTOPOro KOHEed-
HOro aBTOoMaTa MuJju, HO PO ero HavaJIbHOE COCTOSIHIE U3BECTHO JIUIIb
TO, YTO OHO IPUHAJIEXKUT HEKOTOPOMY (PUKCHPOBAHHOMY IIOIMHOMKE-
cTBy cocrosiHuii. Tora quarHoCTHYecKas 3a/1a9a COCTOUT B HAXOXK -
HUHM HAYAJIHHOTO COCTOAHHSI ITYTEM IIOCTeI0BATEIHHON MOJAYN BXO-
HBIX CHMBOJIOB Ha aBTOMAaT. B mamHOM JOKJIaje Oy/IeT paccKa3aHo o0
OIEHKAX JIJIMHBI JIJI TAKUX IOCJIEI0BATEIHLHOCTEH BXOAHBIX CUMBOJIOB
U TOKa3aHa CBA3L JAHHONW 3aJa4u ¢ KOMOMHATOPHBIMHU IIPOOJIEMAaMH,
BO3HMKAIOIIMMHA B TEOPUU TUIEprpadoOB.

KurodeBble cjioBa: KOHEUHBIH aBTOMAT, YCJIOBHBIN THATHOCTHIE-
cKuil sKcrepuMenT, reopema Mypa, runeprpad.

ﬂHaFHOCTH‘{eCKHe QKCIIEpPUMEHTBbI C KOHEYHBLIMU aBTOMaTaMHM BII€PBbIE
ObLIM ONMCAHbI B KJaccuueckoit padore D. Mypa [1], u ¢ Tex mop nammm
MHOIOYHUC/ICHHLIE IPUMEHEHUs [IPUA PELICHUU IIPAKTUICCKUX U TeOPeTHIe-
CKHUX 3aJ1aY, BOSHUKAIOIINX B TAKUX 00JIACTIX KaK TECTHPOBAHME IIPOIDAMM,
JIMarHOCTHKA HEUCHPaBHOCTEH MU@POBLIX CXEM, a TaKKe IIPU BepU(OUKAIIAN
KOMMYHUKAIHOHHBIX IIPOTOKOJIOB [2]|. B Hacrosimieit pabore nzydaercst Jym-
Ha IIPOCTOrO YCJIOBHOI'O JUATHOCTUYIECKOIO SKCIEPUMEHTa, KOTOPLIHA pelraeT
CIIEYIOILY IO 3a1a49y. JJomycTumM, y Hac eCTh ITOJTHOE OIUCAHNe HEKOTOPOTO KO-
HeuHOro aBromara Muin 2 (HanpumMep, 3ajaHa ero JuarpaMma Hin TabJIura
Iepexoa0B u BbIXOﬂOB), HO IIPO €ro HavaJIbHOE€ COCTOAHUEe U3BECTHO JIUIIL TO,
YTO OHO IPUHAJIEXKUT HEKOTOPOMY (PUKCUPOBAHHOMY IIOJIMHOXKECTBY COCTO-
auuit Q. IIpocmoti duazrocmuneckuti sxcnepumenm oaa nodmmostcecmea Q'
COCTOUT B IOJade Ha aBTOMAaT 2 TaKoi BXOIHOI IOC/Ie10BaATEIbHOCTH, UTO II0
peakIu aBToMaTa Ha Hee MOYKHO OJIHO3HAYHO CKA3aTh ¢ KAKMM HAYATIbLHBIM
cocrostHueM ¢ € Q' MBI IMeIH 1es10. JKCIEePUMEHT Ha3bIBACTCS 0e3YCA06-
HbLM, €CIH KarXKIas CIeIyIollas BXoIHas OyKBa, IOJaBacMas Ha aBTOMAT,

151



HEe 3aBHCHT OT DEaKIMU aBroMaTa Ha yzKe I0JaHHble OYKBbl. B IpoTHBHOM
cJlydaeM 9KCIEePUMEHT Ha3bIBAETCs YCA08HuM. JLaunot sKcriepuMenTa Oy iem
Ha3BaTh MAKCHMYM U3 JUIMH BXOJHBIX IOCJIE/IOBATEILHOCTEN, BOSHIKAIONHIX
[IpU €ro IIPOBEJICHUN ¢ aBTOMATOM 2| IPU BCEX BOBMOXKHBIX CIIOCODAaX BhIOOPA
HAYAJIBLHOTO COCTOSHUA gy € Q.

O6osHaunm uepes £(n, k) MaKCHUMAJIbHYIO JUIMHY KpaT9aiilliero mpocro-
IO YCJIOBHOI'O JIMATHOCTHYIECKOIO IKCIIEPUMEHTA, [JIe MAKCUMyM Gepercs 1o
BCEM aBTOMATAM C 7 COCTOSIHUSIMU U UX k-3JIEMEHTHBIM IIOJIMHOKECTBAM CO-
CTOSIHHIA, JIJIs KOTOPBIX TaKO# 9KCIepUMeHT cymiecTByeT. OG03HAUNM TaKkKe
aepes £(n, k) COOTBETCTBYIONLYIO Be/IYHHY 115 6€3yCIOBHOIO SKCIIEPUMEHTA.
B gacrHOM citydae k = 2 [UArHOCTHYECKHIT 9KCIIEPUMEHT, KaK YCIOBHBII Tak
1 Ge3YCJIOBHBIHN, 110 CYIIECTBY COBIAJAET C OTJIMYAIONIUM CJIOBOM JIJIsl JIBYX
cocTosimmit, n Tounoe 3Hauenne £(n,2) = £(n,2) = n — 1 GBUIO HOTYUEHO
B yIIOMsHYTO# BbIIe padore D. Mypa [1]. B obmem ciayuae nanHas 3aaua
Brepsble paccMmarpusasnach A. I'mmom [3] (em. takxe [4, Teopema 4.5]). Um
6bita nostydena Bepxusas onenka £(n, k) < (k — 1)n*. Cymecrsenubrii npo-
rpecc 66wt ocrurayT B pabore M.H. CokosoBckoro [5], rje 6buin 1oty 4eHs!

omer
(1 21) <t < i (7). 1)

a taxcke £(n,n) < n? upm n — oo. Ilociennss omeHKa ObLTa yTOYHEHA
N.K. PoicrioBbim B pabore [6], rie nokasano, 41o

l(n,n) = M (2)

2

OTmerum, 4TO pUMEP aBTOMATa C N COCTOSTHUSIMU HA KOTOPOM JIOCTUTAET-
cst onenka (2) 6bwr mocrpoen A.A. Kapaiy6oii [7] (cm. Takxke [8]). Wnre-
PECHO TakKyKe OTMETUTH, UTO OIeHKa (2) ObLia mepeoTKpbiTa B [9], rae Obur
TakKe TpeIoKeH 3(hMEKTUBHBIN aIropuTM, ITPOBEPSIIONTHN CYIIECTBOBAHIE
[POCTOrO YCJIOBHOIO JIMATHOCTUYECKOTO SKCIIEPUMEHTA JIJIsi BCEX COCTOSTHUIA
aBromara co cjoxHocTbio O(pnlogn), rie p — YHCIO BXOJHBIX CHMBOJIOB
ABTOMATA.

Hecmorpsi HAa IIOJMHOMHAJBHYIO CJIOKHOCTH IIPOBEPKU CYIIECTBOBAHMUSI
YCJIOBHOTO 9KCIIEPHMEHTA, aHAJIOTHIHAsT IPpodIeMa Jjisi 6€3yCI0BHOTO IKCIIe-
pumenTa sipisiercsts PSPACE-nosnoii [10, 9]. Kpome Toro, nosumHoMuaIbHbILH
AJITOPUTM MTPOBEPKU CYIIECTBOBAHUS IIPOCTOIO YCJIOBHOTO TINATHOCTHIECKOTO
9KCIIEPUMEHTA, JIJIsI TIOJIMHOYKECTBA COCTOsIHUI () M3BECTEH TOJBKO JIsT CJIy-
yag Korja () coBIaIaeT ¢ MHOXKeCTBOM Beex coctogunmit Q. Ecim Q' # Q, To,
Kak 1okasano B [9], nanuas npobiema rakxke spisercs PSPACE-nosHoii.
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B namnoit pabore mosydeHbl OINEHKH BeqmduHbl {(n, k), yTOUHsIONHE
oneHku (1) B ciIydae Korja MOIIHOCTD [OJMHOXKECTBA COCTOSIHUI K 117151 KOTO-
PBIX HPOBOJUTCS JUATHOCTHYECKUT SKCIIEPUMEHT PACTET He CJIUIIKOM ObICT-
PO C POCTOM dYHCJIa COCTOSIHUII aBTOMaTa n. B 4acTHOCTH 1IOKAa3aHO, |YTO

nk—l
ln, k) ~ Uty pu k= o(n) u n — oo. B ciywae k = 3 ymamoch nosy-
anrb Tounyto ouenky £(n,3) = £(n,3) = (3). Bamerum, uro onenknu (1) He
JIAIOT JIazke Hopsijika pocTta Besndusbl £(n, k) B 9TUX CIydasx.
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A generalization of a Moore theorem
Panteleev P.A.

Distinguishing sequences for finite automata were first introduced
in the classical paper of E. Moore and since that they have many
applications in testing of sequential circuits and communication
protocols. One of the basic tasks in the testing of finite automata is to
identify the initial state of the automaton under investigation. Suppose
we have a full description of a finite deterministic Mealy automaton
and we know that its initial state is in some subset of its set of states.
Then the state-identification problem is to find the initial state by a
sequential application of input symbols to the automaton. In this talk
we discuss the bounds on the length of such input sequences and show
a relation of this problem to combinatorial problems in hypergraph
theory.

Keywords: Finite automaton, adaptive distinguishing sequence,
Moore theorem, hypergraph.

154



K cBegeHuro aBTopoB myOJuKanuii B 2Ky pHAaJIe
«HTeNnnekTyasbHble cucTeMbl. Teopusi U NIPUIIOXKEHUSI»

B coorsercrBun ¢ rpeboBanusmMu BAK P® k uzganusiM, BXOISIIUM B IIepe-
Y€Hb BEJIYIIUX PEIEH3UPYEMbIX HAYIYHBIX XKYPHAJIOB U U3/IaHUI, B KOTOPHIX MOI'YT
OBITH OIYOJIMKOBAHbI OCHOBHDBIE HAYYHbIE PE3Y/IbTATHI JUCCEPTAINN HA COUCKAHUE
YUEHO CTEIeH! JIOKTOPA U KaHJIA/IaTa HAyK, CTAThbU B 2KypHaJ «HTeeKkTya -
HbI€ CUCTEMBI. Teopust U MPUI0KEHUT> IPEIOCTABIISAIOTCS aBTOPAMHY B CJIEIYIOIIECH
dopme:

1. Crarbu, Habpannbie B nakere INTEX, mpenocTaBisiorces K 3arpyske uepe3 WEB-
dopmy http://intsysjournal.org/generator form .

2. K crarpe npuiararorcs aityibl, cojeprkaliue HA3BaAHUE CTATbU HA PYCCKOM U
AHIVINIICKOM $I3bIKAX, AaHHOTAIMIO Ha PYCCKOM ¥ aHIIMACKOM si3bikax (He Gosiee 50
CJIOB), CIMCOK KJIIOUEBBIX CJIOB HA PYCCKOM U AHTJIMIACKOM si3blKax (He Gosee 20
csioB), urdopmaius 06 apropax: @.1.0. OJIHOCTHIO, MECTO PABGOTHI, JIOJIZKHOCTb,
ydeHasl CTeleHb U/UIn 3BaHue (eC/ii UMeeTcsi), KOHTAKTHBIE TestedOHbI (¢ KOIOM
ropoJia U CTPaHbl), e-mail, MOYTOBBIN ajpec ¢ MHIEKCOM ropojia (JIoMAIIHuil uim
CJTy 2KEOHBIiA ).

3. Cumcok jureparypbl 0OPMIISIETCS B €IMHOM (OpMaTe, YCTAHOBJIEHHOM CHUCTE-
Moit Poccuiickoro nHgekca Hay9IHOTO ITUTHPOBAHUSI.

4. Ba nybaukamuio crareil B xKypHaJie «VHTemekryaabable cucreMbl. Teopus u
[PUJIOYKEHUST» C AaBTOPOB (B TOM HHUCJIe ACIIUPAHTOB BBICIINX yUeOHbIX 3aBejleHuil)
craTeil, pPEKOMEHIOBAHHBIX K IybO/jukanuu, naara e B3umaercs. OTTUCKE cTaTeil
aBTOpaM He IPEeIOCTAB/IAIOTC. 2KypHAJI PACIPOCTPAHAETCS 110 HOIUCKE, YK3EM-
IJISIPBI 2KYPHAJIA PACCHLIAIOTCS TOJINCINKAM HAJOXKEHHDBIM ILJIATEXKOM. YCJIOBHUS
noanucku mybaukyores B katasore HTU «Pocneuyarsy, nngekc xypuasa 64559.
5. HocTym K 9JIEKTPOHHO# BEPCHU MOCJIETHErO BBIIIEJIIIEr0 HOMEPa, OCYIIEeCTBIIs-
ercst uepes HObB «Poccuiickuii unjekc HayaHOro nurupopanusi». Homepa, BbI-
IIeIIe paHee, pa3MernanTcs Ha cajite http://intsysjournal.org, u goctym K HIM
becrnatubiil. Tam 2Ke OYIyT pa3MeIeHbl aHHOTAIIUN BCeX MyOJIMKYeMbIX CTaTel.
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