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ABTOMATHHE [I0XA

0.T.Kocapen

I, OouH ®3 M3BECTHHX OyTell oCOTAmeHMA ODPHEMOB [IPOTPaMME-
DOBAKNA - DPEANESAIEA NpPOTpaMMENME CPEeJCTBAMM KOHOTHHX ABTOMA—
TOB E MX coBoEynHocTell, Taxde TporpaMMuo-peasmsyemue (IP-) ap-
TOMATH OOJalapT HEKOTODHMA cBollcTRaMM, OTIMJADMMEMA X OT Ipy-
TEX RAIACCOB KOHETHHX QBTOMATOB. 8K, ©GIE ¥y OCHIHOTO ABTOMATA
Tad/ATa Oepexonon X TalNEIA BHXONOB 3aNapnTcA, KEK [DABREAC, B
BENE CcXeMH, COpPATAHHOA B raydure "depHoro smmKa", To y [P-an-
TOMaTa 3TH TAOJEIH, 8 TAKEs TeKymee COCTOHHEE MOTYT XDasHTEHCH
B naMarTa IBM B apHOM BHEOS, JOCTYRHOCTE BHTEX TadiMn MO3BOJZET
JEeIKO BHOCRETH B HUX H3MOHEHAA,T.8, CTDOETL ARTOMATH ¢ MepeMeH-
Boft cTpyxTypo#.OTHamaeT Takke HAXCCHOCTE MJLA ONDENeNeHUA TeKy-
mero COCTOSHAA A&BTOMATA WM OPEBSHGHMA ero B 3&NaHHOE COCTod-
A#é pemaTh chendAshiHe IMATHOCTHYECKYD WM YFCTAHOBOYHYN 3a-
paum [T,

Kak CpescTRe OporpaMMrpoBanmsa [[P-grToMATH MOTYT IDH JIOMO-
mE OINHCE HEeCoHOXHOR TPOIDEMMH PeaM30BSTH DABJIUYHHE aJAT'CpPHTMH,
COOTRETCTEYEHHE COJIEDREMOMY TACEN AEPeXONoB I BHXOKOB. BHXO—
naM [[P-3pToMarTa MOTYT OHTEL NOCTABJIEHH B COOTBETCTBMEe HEECTODHE
CTAHNADTHHE OpOUAIYPH, OTH [ODONEAYPH MOTYT BHIOJHATE XAk
PHemHHE, TAK B BHyTpeHHMe JydxuME, HanpEMeDp, USMEHHTL TaGMIH
O2PexXOROB ¥ BHXOHOB, COCTOAHHE ABTOMATE.

OCHOBHHE 3IaTDATH IaMATE LA ocyuecTpieHHA [P-asrouara Ipu-
XOLATCH HA TaCIHIH DEpeXOIoR # BHXONOE, WMHTEePeCHH ouydad, HOTw-
fa 3TE TAGARIH OINHK H Te Xe 1A COJBUMX COBORYyOHOCTed [IP-aBTO~
maTop, TOTIa 14 DEANMBAIME KEREOr0 H3 HAX XOCTATOYHO BRIEGIHTH
B NaMATE y9acTOK LA YDaHeHNs HOMEDA 0 TEXKyLelo coCTOAHEA §
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OpraHMs0BaTE EIHHYD cHCTEMY &afpecanul, YTOOH HAXORATE OO MMEHE
ABTOMATR COOTBETCTBYIMEE oMy yuYacTOK HaMATH,

YosopuMCcH HasHpaTh TAKMe OIHOPONHHE COBOKymHocTH [IP-apro-
MATOE AR TOMATHHMA DOJAME, WE A-TOJTAME,

A=JTON€ MORHO XADAKTEDH30BATE RATPATAMY NAMATH & B CHTAX
LM 3a0Mcy TeKYymerc COCTOAHES XKaXfoTo B3 ABTOMATOB A-004d B 5d—
$eRTHEROCTED & , KOTOpad XADEKTEPH3yeT KAYeCTEO DelEHEA 3aja-
9¥ ¢ noMombR A-moaAd, {3TO KAYecTBO, @CTECTBEHHO, KOHKDATHIHDY-
8TCH B RaEgoM ciyuse.)

O¢HgaQ & 3@BECAT OT & , DOITOMY HMEST CMHCJ FOBODHTE 0§
yaeqenok s(feRTEEHOCTE A = ol/u ,

[loraxeM HEROTOpDHE OCOOEHHOCTE OpMMeHeHmd A-noiefl Ha mpm -
Mepe pemeHER 3a7a1M HAXOMHCHUS OIEHOYHHY BJSMEHTOR B  COABUEX
NOCHEeNORATeIBHOCTAX .

2. B coormercremn ¢ [2 ] pemeHre paHHOR 3a7aud 3akIBEaeTed
B CHeLynmeM, /YMeeTcsa NOCHeLOBATEfBHOCTE E3 A/ BXEeMEeHTOB, OCLeM
KOTOpO#t Ra MHOTO NPeROCXOIHT O0beM olepaTHEHOR mamare (O),Ho-
FapnAimas dacTh SJASMEHTOR BXOTET B 9TY HOGAeIOBaTeNbHOCTH DOB—
HO ONKH pas, YTOCH BHABHTE HOBTODAMIMECH SJEMEHTH, HOCNGIOBE~
TOJLHHEMM IDOCMOTDAME HCKIDUAKT  OFMHOYRHE aJeMeHTH, [[pEm Kax-
ACN OpOCMOTDE NPMEMMAKTCA BO BHEMAHHE DJJAEMEHTH, KOTODHM COOT=-
BeTCTBYST 387aHHOE 3HAYEHEE SCCONKATUBHOTO Koua % . [T BSTHX
BMEMeHTOB OCpasyeTes Apyroll accomEaTHBHHE Kox & » XOTOpHil mpu-
HEM&ETCA 3a HOMEp apTomMaTa B A-moje.

g paz/ueHUs BJeMEHTOB C OIMHAKOBHME KONAME & 00pasyeT-
ol TPeTHi &ccomMaTHBHME Kox . (Bece TPE KOma X, y M ¥ HONAPHO
HEBABECIMH . } Tpedyercd MEHEMUSHPOBATH TACJIO OPOCMOTPOE,YTO HpH=-
BOJMT K HAXOANCHNE) MAXCHMANLHOIG 3HAYSHEA Koagdumimenra 5 ,T.e.
HEXOENEHED Taxkolo A-Dond, IAA KOTOPOT'O OPE KAKHOM [ODOCMOTDE O~
pPemeNAeTCA HABGOJBbMmee YHCIO ONMHOUHHX BJASMEHTOB.

Bonee ROHKDETHO sallaua 3aRMUNAETCd B TOM,YTOOH IIA 3anaH-
HOTO o0beMa « , OTBONEHHOTO HJA RAXNOTO K3 aBTOMATOB  A-[0Jd,
HA#TH CHTMMaJbHHE TaGJMIH [EepPeXONOE ¥ BHXONOB, a 3&8TeM HailTh
ONTHMAJLHOE 3HA¥EeHWe (L, OPH KOoTOpoM ko3ddwmuenT A Makcuma -
JeH.

3. BepoATHOCTHAR MOAENB. [[0 yCIOBMD 3aJa9u JOJA HEONMHOY-
HHX 3JEMSHTOB NpeHeCpeXEMO Maka, PacnpelleseHEe 3JEeMEHTOS N0 BE~
TOMATAM OPOHECXOFAT ¢ OOMOMBED SCCOLMATHEBHOIC RONEDOBZHHA,  ITO
OOSBOJAET CIMYATH, YTO 3EMEHTH paBHOBEDOATHO NONAZADT B JI-
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go# w3 apToMaToB, T0 ecTh IaHHAA 3813498 COBIANEET ¢ RIACCHIE-
ckoft BmepoaTHocTHOR 3anawedf o pacupencaeHEE 9 IPOSEHOK mo &
AmEEaM, ’

Cormacro [3 ) MareMaTéveckoe ONUNgHME YACHS ANWEOR | aBTOo—
MATOB) (i, , B XoTopue momame no ¢ (7 =0,I,.,.., ¢ ) mpo-
OBEOE {3JeMeHToOB),

A )Q'”C

/
M#z=cgmﬁ" 7 (1)

B memedl samgue ¢ X (] BEJMKU,IOSTOMY MOXHO BOCNOIBI0BATE—
ca dosee OPOCTHM BHpaXeHEEM
Muy=Gk*e 12/, (2)
CODABENMEH IPE ¢, (] — 0o B HPA OTPAHAYEHHOM K =9 /Q Hac mure-
pecyeT THCHO. BHABNEHHHX ONAHOYHNX SieMeHTop, TAKEMM OyLYT Bce
SMEMEHTH, KOTODHM COOTBETCTBYST %=1, X 4acTh JAEMEHTOB ¢
%= 2,3,.4., ROTODHE YEGETCA DPA3LENMTE C LOMONBD ACCOEATEB-
HOTO FKozma X , ECTecTBEHEO, gT¢ DA3HHG HETOMATH MOFYT OGXATATH
PASGITHEMA  Da3Ie AN CIOCOGROCTAMM, OJ00SHAYMM Uepes L., Be-
POSTHOCTR TOTO, 9YTO BCE ¢ HAJOXMBHMXCHA SJGMEHTOR pasieJdATcd.
Torma MATOMATHEYECROS OXHNAHEE YMGAA ONAHOYREX AEMEHTOB, BHAB—
JXeHHHX OpM HaNOXEHEAX KPaTHOCTZ % , MORHO OPENCTABETE B BHIE
Ny = 2 PeMpiy. (3)
B mamnof 3amade 38 BeJwddHy EodfdEnmeHTa HsfPeXTEBHOCTE
¢ MoxHO B3ATH cpepHee (IO aBTOMATAM A-IONA) GHQIC ONMHOUHEX
MEMEHTOB, BHABAAEMEX S8 ONEE OPOCMOTD:

{1 %
7 Ef By (4)

YoeapHHE rosfmmenr affeKTEBHOCTH 4 ,KOTODHE XADARTEDE~
8yeT THCAO0 BHABIAGMHX 34 MPOCMOTD OXNHMHOYHHX BSXEMEBHTOR, APAXONI-
MEXCA HA OWH OET NaMATH, 38HATOH m0p A-DOMe, COCTABYT BEJHMYEHY

QI

u
3meck fu = S - oObem DamATE mon A-flome B Omrax. C yyeroM {2) @
(3)
_ " & k*
A= u ot P (e-1)1 6

R

Sagaga 3aRmOyaeTcd B HAXOXUSHRE A-DOJA ¢ HaEGO/IbLNEM SHA -
YeHEEM 3T0T0 XoaddmuacHTa,

BesEvEHA 4 34BHCET NDPEXLE Beero of uw . C pOGTOlI U Ppa-
CTeT BOSMOKHOE TECJO cOCToAHER apromata L =2%, a cuexosa-
TeJBHC, B BOSMONHOCTE DazfeNeHMF IPYIO HAGMEHTCR C COJLARM 3HA-
yeHmeM + . (C ypemmdemmem L pacTeT WECAO TLIeHOB B (6),M11 Ro-
TOpX Py # 0.) C H3MeHeHEeM Hadopa { p, | MSMeHAeTCH ¥ OOTH -
MaJbHOE SHAYERWe kK , Koropoe onpefleldeTcd H3 yDABHEHEH:

Z: Pe =7 k¥ e-k3=0, )

nogyuameroca nujdepesnupopanued (6) mo k .

4, PacCMOTDEM B&DHSETMH A-moMel BAd PemeHHds 3aflaYR BHABAe-
HUA ONMHOYHHX 3JCMEHTOB, IIpE oToM (yZesm opelHolaraTh, 4YTO IRA
EAENONC BADEAHTA A-~NOAA Ja DasMemeHHs TEKyIMX COCTOAREN apro—
MarTa BHfeneHo B Ol () mEpeHYMEDOBAHHHX YI4CTKOB HO t{ OHT KAk~
IHI H yResaHa Opouelypa, ¢ NOMONBN ROTODOK NO HOMEpPY AaBTOMATS
onpenelAeTcd aIpec ero yuacTRa (aAellra m paspafu B sAdefire),

4,1, Momno puneTs, 9TO MEHMMATBHOS UHCHO COCITOAHAK 8BTO -~
MaTa LAY pemeHu!l maHHOR samawE paBHO TpeM: HAauagbhHOE £,, Ho-
HEUHOE £y NPE HeycmeXe ® £, , COOTBETCTByMmEe LNOCTYIIGHMD Ea
BXOL aBTOMATa ONHOIO KOma,

B arom papmaETe u =2, p,=1, p;=0, ¢34 O(ODTHMaIbHNe SHa-
weHmi k ® A coruacao (6) m (7) pasmu:

{
kopt = 7; Bopt = Zg = 0, 184. (8)

4,2, EcAN ®CHOJB30BATh IETBEPTOE COCTOAHME 8BTOMATa LI
9aCTUYHOTO pasKeJeHH: map (ONHOJ 3 YeTHPEX BO3MORHHX) HANOKMB-
mixcs neMertos (pEe.l), To p,=4 0,= 5, pi=0 (¢ >2) = coor-

B8TCTBSHHO:
-1,24

Kopt =% 245 B =S 424(14031) =023 , (9)
4T0 OO9TE Ha 30% ayume (8).

4,3, B cmywae w« = 3 (puc,2) ymasTCAd pA3feaETE BCe He-
HAXOXHBIHEECA DAEMERTR { p, = I); B¢  [IROfiHNe, pasaMuauMecs
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v, Visq 7! v | (v @
=0 | x=I 00 0 £y
00 IC I 0 0
oI oI | a1 10, I wm 2 Q
10 ol | II | 1] )= o
II oI 81

KOp‘b=1 y24y g =0,236 Q

©

Puc.I. Tadi¥ma nepexoloB \*'1_._1(’Jr1 x) ,TadJEna
mHTepupeTamkit I(V) ® rpaf-cxema Pepe-—
X0J0B RAZ CIy3ad u= 2, I(V) -
PHABAGEHHX SJEMeHTOB, V - COCTOSHEE ap-
TOMATA IOCHe OPOCMOTDPA BCEX HIEMSHTOB.

-3

v Vied
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JHCHEQ

v I
0a0 0
001 2

0I0 {2 mm 3

0If 0 {

100 I ]
101 I
| 110 I
III I
= 0,245

(V,.x),I(V) & rpaf-cxeMa mepe-

u=J3,

T e —t———

e e ———— "

LBYMA DaspafaMd Kola «©, (O, = g) % 9acTh TPONHHX, COOTBET—

CTBYDOMX SeTHpEM EOMCMHALAAM Tpex GOOCJCLOBATENBHHX 3BaveHml

@ : g0, OI, I0; 00, OI, II; OI, 00, I0; OI, 00, II Q4 =7g——,
B coorBercTemd ¢ (7)

fcop,, = 1,56,
-1‘,56 (IO)
Bopt = E5— 1,56(1 + 1,17 + 0,08) = 0,245,

Ilpg paccmoTpeHHE HEKOTODHX IPYYEX BADRAHTOR OpraHE3amnl
4BTOMaTCB C  » 3 3HAYEHAA 4 OKA3aJHCH MEHbIE, 9eM B (10},

4,4, JpmMcHenne PTOTO A-DOAA OOSBOMAET 32 ONAH [POCMOTD
HOCHEIOBATE/ABHOCTY BHABMTE A/, = 0,245 § OZMHOYHHX 3JEMEHTOB,
Insa MommiH “MuHCK~32", ecJM 3a8HATH NOH A-noie HoaopuEy Ol (To
ectp S« BeICP GHT}, TO MOKHO 33 OLEH ODOCMOTD BHABJIATHL ORCIO
1,5+IC° ogmaourHX 3aeMeHTOR W3 2,3+10°,

Karne mMeHHO 3JeMeHTH BHABRJCHW B NefCTRETENBHOCTH, CTAHO-
BHTCA MSBECTHHM HDOC/e OKOHYAEMA [POCMOTpa, NOSTOMY LIS BHIE—
JIeHuA 5THEX 3JeMeHTOB HyfeH BTODO# NDOCMOTD. JTOT ODOCMOTD MO-
£eT ONTH COBMEHEH ¢ 06paCoTHo#l HOBOH TDYIIH aaeMerToB [21], Jaa
9TOrC HoXOHA aproMaT HyFHO cHaGE#Th MeTHOH,T.e. YBEJWTATH pas-
Mep yd4actra ¢ 3 mo 4 OMT, 4UTO yMeHRuMT A, IO I,I-IO5,

5. MoxHO BEzeTE, uTO A-{IOJA HAA pemeHEd TaHHOK 3apmauu od-
JananT cHenyouEME ceofcTmamMu:

~ BCE ABTOMATH A-[OMA HONADHO HezaBUCKMH (T.e, BHXOOH AB—
TOMATOB HE COGLHMHEHH CO BYONEMHE NPYTUX ABTOMATOB H3 A~HONA);

~ AJIA UHTepopeTanuu PEesyABRTATOB KAXIOMY COCTOAHAL ABTO-
MaTa, B ¥OTODOM OH OKA3adCH noche OOCTYIJEHMsA H3 ero BXOX aRa-
JmanpyeMolt xoHeynof MOCIEXOBATENBROCTY KOLUB, C NOMOUWBD Tadia-—
UH HHTepOperanuil ¢TABUTCA B COOTBETCTBEE BHAUGHME HeROTODOR
Gyarmm;

— BXOIHOR KOO JUGO HE M3MeHaeT COCTOMHAA apTOMATa, JEOQ
OepeBOIAT €r0 B HOBOE COCTOAHAE, KOTQPOE OIMYaeTcA 0T BeeX
OpeRuYIiEX COCTOAHMA ABTOMATA;

- EMeeTCH HAYANBHOE COCTOSHEE £, ABTOMATZ, KOTOpO® OH
coXpandAer N0 UOCTYMLIEHRAA HA €0 BXOI XOTA ¢H ojgHoTe (XDGOTO)
KOLAa;

- EMeRTCA ROHeUHHEe COCTOAHAA £, aBTOMATE, KOTODHEe COXpA-
HADTCA HOSABECHMO OT 3HAYEHHA BXOFHOTO KOIA;
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- EMeDTCR COCTOAHEA [ ; , ODpeCHBAHME B KOTODHX OOCHE 8a -
BEPICHET OPOCMOTDE CEMEETENLCTBYRT 00 yOHEXe.

B madHOM CJXy4Yae ARTOMATH E padoTa C HEMH OKA3AKNCE ZOBOEB—
HO OpocTsM¥. [Ips HeOoOXOZMMOCTA IJf PEMeHHA JoAee CIOKHHX 3anay
MOXHO BBECTH OCOCHE COCTOAHHA aBTOMAT2 £, , B KOTODHX ONpefe-
JEHHHE BXOAHHE KOIH MOTYT M3MEeHSTh TACHNOY Nepexonor KIM Tad -
JEy ®RTepmpeTammll, WECHO0 COCTOAHEN ¥ MecTo pasMemenes (E, ec-
TECTREeHHO, afpec) aBToMaTa,
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