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BBenenue

HuckpeTnas maremarika — 4acTb MaTeMaTHKH, KOTOpas 3apoiniach
B riTy60KO# npesHocTH. naBHoil e CHeU(UKOH ABNAETCH IMCKPETHOCTS,
T. €. aHTHIIOA HeNpepLIBHOCTH. B 1mmpokoM cMeiciie ciiosa JIHCKPETHas Ma-
TeMaThka BKIHOYACT B ce0sl M TaKMe CIIOKMBIUMECS Pa3elbl MaTeEMAaTHKH,
KaK TeOpHsa umces, airebpa, MaTeMaTHIECKas JIOTHKA, a TaKkKe psz pazme-
JIOB, KOTOPhie HAMOOJIEe HHTEHCUBHO CTAIIM Pa3BUBATHCS B cepenune 20 Be-
Ka Orarojaps Hay<9HO-TEXHHUECKOMY OpOrpeccy, MOCTABMBILEMY HEJIbIO
M3YHICHHE CIOXHBIX yNpaB/AIOMHUX CUCTeM. B y3koM cMeicie crosa suc-
KpCTHAs MaTeMaThKa OrPAHUIMBACTCA STHMH HOBBIMH pa3lciiamMu — TEopH-
el AITOPUTMOB H TEOPHEH KOHEYHBIX aBTOMaToB. MIMeHHO 5TH pazaensl

- IMCKPCTHON MaTeMATHUKM ¥ PACCMATPHBAIOTCA B HAHHOM Kypce.

I'naBHOW 3ajaucit mpaxkTHyeckoro PYKOBOACTBA SIBASETCSA OBAAJCHHE
CTYNCHTaMU METONAMH M MBIIUICHHEM, XapaKTCPHBIMH U1 COBPCMCHHEIX
pasnenos NUCKPETHOM MateMaTHKH. Marepuan, Boluemuuit B Kypc, 3Ha-
KOMHT CTYICHTOB C TCOPHEH KOHEYHBIX aBTOMATOB M TeOpHeil aNropuT-
MOB. JIaHHO® PYyKOBOACTBO COCTABIEHO TAKUM 00pa3oM, YTobbl COKPaTHT
YHCIIO HEOOXOMMBIX NOHATHIA 10 MHHUMYMa W, ¢ JIpyroi CTOPOHEL, AaTh
HEGOMBINOE KOIMYECTBO CEPhE3HBIX TEOpeM.

B pasnene «Koneunsie apromarey usyuarorcs JETEPMHHHUPOBAHHBIE H
OrpaHAYCHHO-ACTEPMUHHPOBAHHBIE (DYHKLHH.

B paspene «Onementr! Teopun ITOPUTMOBY H3Y4YaeTcs CTPOroe Mare-
MaTH4eCcKoe ONpe/eIeHHe TEOPHU AITOPUTMOB, HPEUTOKEHHOE Triopun-
roM — Mauwmna ThIOpHHra; NPUMHTUBHO-PEKYPCHBHBIE M YaCTHYHO-
peKypcuBHbIe QYHKIIHH, & TAKXKE YCTAHABIHBAETCS HX CBA3b C byHK -

MU, BEIUMCIIUMEIMHY IO TBIOpMHI'y.

Tema 1

Koneunple aBTOMATBI

ABTOMATOM Ha3blBAKOT [AMCKPETHbLIH npeobpasosarenb UHPOPMALMH,
CIOCOOHBIH MPUHUMATE Pa3/IHdHbIE COCTOSHUA, NEPEXOAUTb MO BO3ACH-
CTBHEM BXOJHBLIX CUIHANIOB M3 OAHOIO COCTOSAHMSI B JAPYroe¢ W BblAaBaTh
BBIXO/IHbIC CHTHATbI,

Ecin MHOXKECTBO COCTOAHUIN aBToMaTa, a TAKKe MHOMKECTBO BXOAHBIX U
BLIXOAHBIX CHI'HATOB KOHEUHBI, TO ABTOMAT HA3LIBAKOT KOHEUHLIM aBTOMAa-
TOM. BCe peanbHbie aBTOMATbI ABMSIOTCS KOHCYHBIMH.

Wudopmaipiio, mocTynalolyo Ha BXOA aBromara, H Ipeobpasyiomlyio
BXOAHYIO MHOOPMAIHIO NPURATO KOAMPOBATH KOHCUHOH COBOKYIHOCTBIO
CHMBOJIOB. DTy COBOKYIHOCTH HAa3bIBAOT a/l)aBUTOM, OTACABHbIE CUMBOIIbI,
obpazytotue andaeur, — OykBam, a HOObIC KOHEUHbIC YNOPAAOUEHHbIE 10~
ClIe/i0BaTeNbHOCTH OYKB JaHHOTO al(haBUTa — CIIOBAMM B 3TOM asidaBuTe.

ABroMaTh! HYHKUMOHHPYIOT B JIKCKPETHBIC MOMEHTbI BPEMEHH, KOTOPbIC
0003HaualOTCs HaTypaibHbiMu guciamu ¢ = 0, 1, 2,.... B kaxaslii MOMEHT
JMCKPETHOTO BPEMEHH Ha BXOJL aBTOMATA [MOCTyNaeT offH cursan (Oyksa),
(buKcUpyeTcs OnpeenéHHOe COCTOsiHUE aBTOMAaTa M ¢ BbIXOAA CHHMAaeTcs
OAMH CcHrHasi, PeanbHbie aBTOMAThl MOTYT UMETh, BOOOUIEC MOBOPS, HECKO/b-
KO BXOJZIOB M BBIXOJI0B. B HEKOTOPBIX cityHasx [yl pellieHys 3a1a4d CHHTEe3a
y/100HO 3aMEHHTH TAKWE aBTOMAaThl aBTOMATaMK C OAHUM BXOJAOM W OJIHUM
BLIXOAOM. [t 3TOro AOCTATOUYHO 3aKOAMPOBATH COOTBETCTBYIOLLKMM 06pa-
30M BXOJIHbIE U BBIXOAHbIE CHIHalIbl HCXOAHOTO andaruta. Ecim, nHanpumep,
aBTOMAT WMMEET [iBa BXOJA, HA KayKAblil M3 KOTOPLIX MOAOTCA cUrHansl

WK 1, TO BCe BO3MOXKHBIE KOMOMHALIMY BXOJAHBIX CHTHAIOB MOMCHO 3aKOAM-

poartb uetsipbMa Oyksamu (0, 0), (0, 1), (1, 0), (1, 1).



IIpouecc auckpernoro npeoGpasosanus MHpOpMaLUH aBTOMATaMu

MOXKHO ONUCATHL C MOMOLUBLIO AETEPMHUHHUPOBAHHBIX (b}/HKLlHl\"I.

L.1 JlerepmunnpoBanubie GpyHKnmn

OGo3nauum uepes E, = {0, 1, ..., k-1}, rae & — HEKOTOPOE HaTypasbHOe
HUCIIO, @ Yepe3 £y MHOXKECTBO BCEX A-3HAYHBIX MOC/CLOBATENLHOCTEH ¢ Ta-
KHX, 970 a = {a(l). a(2),...a(n, ...}, rae a(ije £ mnaseex i=1.2, ..

OGo3nauum uyepes P* MHOXKECTBO Beex Qyukuph y = f (x.x,.....x,),
ONPEACNEHHBIX Ha HAOOPaX (a,.a,....a,), TAE & € E,.i=12. ..n MPHHU-
MAOLIMX  3HaveHwe u3 £, QyHKuMW w3 P* npeobpasyror HabopbI
k-3Ha4HBIX NOC/IEN0BATENLHOCTEN B A-3HAYHDIE n0Crea0BaTeILHOCTH,
B muoxkecTBO P BKIIOUMM Taloke Bee N0CAEA0BATENLHOCTH U3 EX, pac-
CMaTpuBas MX Kak (YHKUWHW, 3aBHCALLME OT NMYCTOrO MHOXKECTBA nepe-
MEHHDIX, T. €. KAK KOHCTaHTbI.

C nomowbio BekTOpHOI 3amucu GbyHknmu o1 » nepeMenHbix u3 P
MOJHO CBECTH K (DyHKUMH OT OAHOMN NepemenHoil. 0603HaYNM Habop rre-
PEMEHHBIX (x,.x,,....x,) yepe3 X, BMECTO ¥ = f(x,.x,,....x,) Oynem oucarh
y = f (X). llpu sTOoM 3HaueHue NEpEMEHHOR X, ecTb  Bekrop
a = (a,a,,....a,) KOMNOHEHTAMHU KOTOPOTQ SBJISIOTCA NMOCTEAOBATENBHOCTH
n3 - Eyn a={a).a2)...q()..}.i=12...n. Bynem paccmarpusats
Kak MOCACAOBATE/bHOCTDL BEKTOPOR a;={a().a(2),..., aff),...}, rjue
aliy=(a(), ay (i), a, (). i=1.2.....

Takum oOpasom, Mbl Gyzem cuutaTh, 4TO BbITONHAETCA TOMKICCTBO:
({al(l),al(2),,4.,(1,(/),...}.{(/z(l),az(Z),....(12(1),,,4,‘.,“.{a”(l),u“(2),‘.,4au(/),...,‘):

={a,(D.a,(1),....a,( D). (a,(2),a, (2)s:0,(2)), o ler, (Day (0. a, ().}

6

Jlemma 1.1 Yucno HabopoB (a,,a,.....¢,), TAE @, € {0,),....k=1},i=12,....n
paBHO k".

HMrax, Gynkumio y = f(x,,x,,....x,) € P* ¢ NOMOLIBIO BEKTOPHOMN 3aIIUCH
MOXHO CBeCTH K (yHKIMH y = f(X)e P, rue N =k". Takum oGpazom,
n3yuenue QYHKUMN ¥ = f(x,x,....,x,) U3 P¥ MOXKHO CBECTH K M3YyYEHHIO
(byHKUMK OT OAHOH mepeMeHHoH u3 PV, me N =",

Onpenenenue 1.1 Oynkuus y = f(X) U3 P" HasbiBaercst AeTepMHUHH-
pOBaHHOM, ecnu KakoBO Obl HU OBIIO YKEIO f M KAKOBbI GBI HU OBUTH HO-
CIGAOBATENILHOCTY ¢ U b TaKUeE, UTO afl) = b(1), a(2) = b2), .. aft) = b(t) 3Haye-
HUsl QYHKUMHA o, B, TAE a = f(a), = f(b) IPEACTABAAIOT COOOM MocnenoBa-
TENLHOCTH, Y KOTOPBIX TOXE COBMAAKOT MEpBBIE [ UNEHOB, T. €.
all) =p(1), a2) = f2), ..., a(t) = B(1).

MHOXKeCTBO BCeX AeTepMMHMPOBAHHBIX QyHKLMA 0G03HauNM uepes P," .

W13 onpenesieHns AeTEPMUHMPOBAHHOE (YHKUWMHM ClEAyeT, YTO 3Haue-
HHE «t) (u= f(a)) 3aBUCHT TOJLKO OT 3HAIEHHs MEPBLIX / YIEHOB BXOIHOH
[0CNeN0BaTeIbHOCTH g, T. €. afl), a@) ., aft) CJIEOOBATENBHO
at) = p(a(l), a(2), .., a(y)).

[lpuBeagm mpUMeps! Kak ACTEPMUHHPOBAHHBIX, TaK ¥ HEAETEPMHHUPO-
BAHHBIX (YHKUMH,

Hpumep 1.1 Pacemorpnum ¢yHxuuto y = f(x) € P?, onpenencéHuyro

(0,0..),ecru a=(0,0,...)

CleAYIOLUM 00pazom: f(a):{(l L ety 80,0,

IMokaxxem, uto paHHas QyHKUMS HeOeTepMHHMpOBaHHas. JledcrBu-
TENbHO, BO3bMEM JIBE BXOAHBIE [OC/EA0BATENLHOCTH ¢ =(0,0,0,..) H
a,=(0,0,1...). Torma f(a)=(0,0,0,...) u f(a,)=(11..). CiaenoBareybHo,

AaHHas QYHKUHS HeleTepMUHUPOBAHHAS.



Ipumep 1.2 Paccmorpum GYHKUMIO f(x,,x,)=x, -x, 43 P’, ONpenenén-
HYIO CRemyromum obpasom  f(x,.x,) = {x,(1)- x, (1%, (2) -5 (2)....x, () 5, (1)... }.
3fech BLIXO/IHAA MOCAEAOBATENBHOCT — [OUIEHHAs KOHBIOHKUMSA BXOJI-
HBIX 10C/Ie10BaTeNbHOCTEH, OYEBUIHO, 4TO f(x,.x,)=x x, € P .

IMpumep 1.3 PacemoTpum QyHKUHIO z = X + ye P*, OCYIECTBAAIOUIYIO
C/IOXEHWEe 2-3HAYHBIX NOCEL0BATeNbLHOCTEH B ABOUYHON cucTeMe ¢ Dec-
KOHEUHBIM uMCIoM paspanoB. s sToro ucnonbyercs oGuIMHbIA anro-

PUTM CJIOKEHUS IBYX YHCEN CTOIOMKOM

N L x(3),x(2), x(1)

Y3 (), v

z(3),2(2), 2(1).

OueBnaHO, YTO z(f) OMNpeNenseTca MO NEpBLIM [ ClaraembiM, T. €.
x+tyeP’ .

Herepmunuposaunas QyHKUHT y= f(x.,x,,....x,) MOXET ObiTb NPOUH-
TeprpeTupoBaHa cneayolumM obpazoM. [TycTe Mbl HMeeM HEKOTOpBIM

((IlYlCerTHbIFI Hp€06pa30881"€ﬂb>), B KOTOpDOM CYUIECTBYET »1 BXOLOB

X, Xy.e00,%, ¥ OJTUH BBIXOJ f .

b

Ha Bxoabi B MOMEHTBI Bpemenu £ = [,2...m, ... NOJAKOTCA BXOAHbIC
NOCJIeA0BATENI LHOCTH

a ={a(l),a(2)..... a(t)... )
a =ta, ()., (2)..a, (o). )

a,={a,(1),a,2),...a,)...}.

U B 3TH K€ MOMEHThLI / Ha BBIXOAE BO3ZHWKAET BLIXOJHAA NOCIEAOBa-
TEMBHOCTb o ={a(lja(2)...a(t),. }, npuuem a=f(a,a,....4,). OueBuj-
HO, YTO B JMCKPETHOM NpeoOpa3oBaresie 3HaYeHns aff) 3aBUCAT TONBKO OT
3HAUCHMIl BXOAHbIX NOCIEA0BATENbHOCTEH B MOMEHT BpeMeHu [, 2,..., 1
He 3aBUCAT OT 3HaueHuit B Gyayuie MOMeHTH BpeMenu. [loromy npeod-

pazoBaHKE [ €CTb JETEPMHUHUPOBAHHAA (b)/HKLU/Iﬂ.

1.2 TI'padmyeckoe 3axaHMe  NeTePMHHHPOBAHHBIX

(yHKIHIH

IycTh v = f(x.%,.....x,) € P," . Bblllle Mbi OKA3aIH, YTO C [IOMOLIBIO BEK-
TOpHO# 3arTHCH AaHHY10 QyHKUMIO MOXKHO CBECTH K GYHKLMH y = f(X)e P},

rae N = k. PacemoTpum Geckoneunyto durypy (pucynok 1.1):

Pucynok 1.1

Hasbigath ¢8 Gyfem JiepeBoM, U [OCTPOSHA OHA CJIE/IYIOLUHM 06pasoM.
B0o36MEM NPOU3BOABLHYIO BEPUIHHY «,, KOTOPYIO HAa30BEM KOPHEM [iepeBa.

U3 neé npoeeném N psbep, koTopsle 06pasyioT nepsbi apyc. M3 koHuos




Kax70ro n3 pébep Takxke nposeagm N p&bep, KOTOpble 00pasyloT BTOpoi
Apyc u T. A. PEOpa xaxaoro myuka HyMepyloTCs C/icBa HAPaBO YKMCIaMH
0, 1,..., N=1 unu nx 3HAYEHUAMM B k-WUHOH CHCTEME CUMCIIEHUS.

B panbHeiimem Ha pucyHkax Homepa pébep OyayT omyckarbes. [anee
KQX/JI0MY pebpy B NOCTPOESHHOM AepeBe MPOU3BOJIbHbBIM 00pa3OM MpHIH-
weM oaHO w3 uucen muoxecrsa {0, 1,..., A-1}. B pesyabrare nonyunm
TaK Ha3blBaEMOE HarpyKeHHOe epeBo.

PaccmoTpum caenyrotuee HarpyxenHoe aepeso (pucynok 1.2):

Pucynok 1.2

Haunnas aswxenue ¢ kophs nepesa, noitaém no péépam. Tak, nanpu-
mep, nocneaosarenbiocth (0,0, 1, 1...), rae uncna 0,0, 1, 1, ... — Homepa
p&bep, COOTBETCTBEHHO, -0, 2-10, 3-r0, 4-10 U T. /i APYCOB COOTBETCTBY-
CT BBLACGMCHHbIA MAapLIPYT W nocnegoparesnbhocts (0, 1, 1,1...).

Teopema 1.1 Dyuxyua uz P* 6ydem demepmunuposanncii mozoa u
MONBKO MO20a, KO20A OHA MOXCem Gbimb 300AHHA C NOMOULIO HAZPYICEH-
HO20 Oepesa.

Aoxkazamenvcmeo. TNokaxem, 4to moGoe HArpykeHHOE AEPEBO 3a/aeT

HEKOTOpYIO ACTePMWUHHPOBAHHYIO (GyHKUMIO. JIeHCTBUTENBbHO, NyCTb

{aQ1),a(2),...,a(t),...; — NPOU3BOJIBHAA TOCIENOBATENLHOCTE YMCEN, IZe
a)eEX,i=1, 2,.... Bynem cumraTh, 4TO a(l) — HOMEp pebpa 1-ro spyca,
a(2) — HOMep pebpa 2-ro sApyca u T. 4. JJaHHOH TOCIeN0BaTebHOCTH B
HArpy)KeHHOM JepeBe COOTBETCTBYET €AMHCTBEHHBIH MapIIpyT, Be Xy UM
3 KOpHA JepeBa. YHCIIa, NPUIIMCAHHEIC BBIIEJCHHBIM peGpaM, o0pasyroT
BBIXOJIHYIO TOCIIEIOBATENBHOCTE {b(1), b(2),...,b(1),...} . TIoKaxkeM, 4TO TIO-
crpoeHHast QyHKumMs U3 PY  ABIAETCs J€TEPMHHMPOBAHHOM. [ycts
{a,().a,2),...a (t),...} 7 {a,(1),a,(2)....,a,(t),...; — IIBE BXOIHBIE TIOCIENOBA-
TeJIbHOCTH TaKue, YTo a,(1) = a,(1),a,(2) = a,(2),...,a,() = a, (1) .

SIcHO, YTO MapIIPYTHl B HArpyY>X€HHOM JIepeBe, COOTBETCTBYIOIME NaH-
HBIM TI0CJIEIOBATENBHOCTSAM, Ha TEPBRIX ! ApycaxX COBHNANAIOT. A 3TO 3Ha-
UMT, UTO b (1)=by(1),b(2)=by(2)....by(1) =by(1), T. €. GyHBKIMA AeTCPMHHHEPO-
panHad. O6paTHOE yTBepXKIeHUE oueBuaHO. Teopema oKasaHa.

PaccMOTpHM clIelyl0LIUe IPUMEPEL:

Mpumep 1.4 7(x)=xeP*. SIcHo, uTO f(x)= x e P} ¥ 49ucio pebep, BbIXO-
IAINMX M3 BEPIIMH paBHO N =2'. TTocTpomM /[epeBo COOTBETCTBYIHOLIEE

nanHoi pyskumH (pucyHok 1.3):

Pucynoxk 1.3

Hanpumep, BXOJHOH MOCIICAOBATEEHOCTH {0, 1, 1, ...} 6yner cooTBeT-

CTBOBATH BXOAHA nocnenoBarensHocts {1,0,0, ...}
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Ilpumep 1.5 f(x,y)=x-y e P}, KoTOpas 3amastcs CIIENYIOIHM 06pa3om.

S = V) y1,3Q2) - H2)...5(0)- ¥(0)..}, THE X()9(1) — KOHBIOHK IS,

Hois nanwoit gynkumn k = n = 2 u uucno pebep, BHIXOZAMMX H3 Bep-
umid, pasio N = 2 = 4. PeGpy ¢ HoMepoM D = (0, 0) coorBeTcTBYyeT 3Ha-
yeHue (0, 0)=0

1=@,1) 01=0

2=(1,00 10=0

3=(1,1) l'1=1.

CrnenosatenbHo, nanHOM (GYHKIMH COOTBETCTBYET Ciedylomiee Harpy-

XeHHoe AepeBo (pucyHok 1.4):

Pucynok 1.4

Ilpumep 1.6 f(z2)=x+y ePLk=n=1,N=1>=1.

()= {x(f) = y() (mod2) npyu OTCYTCTBENM TepeHOca
x(£)+ y(t)+1 (mod2) mpu HanmumM nepeHoca.

HepeBo, cootsercTRylomee AanHOM GyHKIHH, cTpomTcs CIIEYIOIIAM
oGpasowm. Iponecc npunuckBanus pebpaM 9uces HAUMHAETCS ¢ 1-1o Apyca

0=(0,00 0+0=0

1=(0,) 0+1=1

2=(1,0) 1+0=1

3=(L1) 1+1=0
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Tpu 9TOM, €C/TH MOABJIAETCA NEPEHOC B CIeLyOUIHi paspsj, TO KOHel
COOTBETCTBYIOWET0 pedpa KOHYaeTCs KPYKOUKOM. DTO MO3BOJISET BBITIOJN-

HUTb BBIUMCIICHHUE B ClieNyIoLieM apyce (pucyHok 1.5):

Pucynok 1.5

1.3 OrpanudeHHO-AeTePMUHHPOBAHHbIE PYHKIHH

Bo3bMeM Harpy>KeHHOe AEPEBO JUIA HEKOTOPOI AeTepMUHHPOBAHHOMH
gynkunn f(X)= f(x.x,.....x,). [lycTb « — 1pou3BOJIbHAA €10 BEPLIMHA 1~
ro spyca. JlaHHyio BEpIIMHY MOXHO PacCMaTpHBaTh KaK KOPEHb Harpy-
senuoro fepesa. CornacHo TeopeMe 1 OHO OUpe/EISIET HEKOTOPYHO Ae-
TEPMUHHPOBAHHYIC QYHKLMIO f“(X).

Onpeaenenne 1.2 /Ipa nonnepesa ¢ KOPHAMHU o, ¥ @, UCXOHOTO Aepe-
BA HA3BIBAIOTCS SKBUBAICHTHBIMY, eciu 1 (X) = f(X)“*.

OueBHAHO, YTO IPH €CTECTBEHHOM HAIOXEHHWH JIByX IKBHBAJIEHTHBIX
nojaepesses ux Hymepaunu cosnanarT. Tak, B Jepese Ha pucyHkax 1.3
u 1.4 Bce nopiepeBbs SKBUBAIEHTHBI, 4 B AepeBe Ha pucyHke 1.5
NOAAEpeBbA C KOPHAMW o OSKBHBAIEHTHbI, 4 C KOpPHAMH a W a

HE€ 3KBWBANCHTHLI.



Onpenenenne 1.3 Becom epeBa U BeCOM COOTBETCTBYIOLICH AeTep-
MHMHHMPOBaHHOM (PYHKLHHM HA3BIBAETCA MaKCHMAIIBHOE YHCJIO IIONAPHO He-
SKBHBAICHTHBIX MOM/ICPEBEEB.

Hanpumep, Bce dynkuum 13 npumepos 1.4, 1.5 paBHsl 1, a u3 npumepa
1.6 paBHHI 2.

Onpeaenenne 1.4 [lerepmunnpoBanHas QyHKUMS f(x,,x,,...,x,) Ha3bl-
BAETCS OrPaHHYCHHO-JETEPMUHUPOBAHHOW (GYHKUMEH, eC/ii OHAa HMeeT
KOHEYHBIH Bec.

Knace Bcex OrpaHMueHHO-AETEPMHUHMPOBAHHLIX (DYHKUMH 0603HAUMM
yepes £y,

Oynknuu ¥z opumepoB 1.4, 1.5, 1.6 aBisfioTes  OrpaHHYEHHO-
JIeTePMHHHPOBAHHBIMU (pyHKIMAMH.

PaccMOTpPHM CeHYIOLIYIO AeTepPMUHUPOBAHHYIO QYHKLHMIO.

IIpumep 1.7 £(x)={0,1,0.0,1,0,0,0,1,0,0,0,0,1...} € ;. SIcHO, 4TO BeC JaH-
HOM YHKIHM r=w, T. € OHa He ABIAETCS OrPABHYECHHO-
J€TEPMUHHPOBAHHOM.

Ilycts  f(X)ePj,, Bec KoTopoH paseH I. Paccmorpum andaput
0 ={q(0),4(1),...,q(r —1)}, KOTOPbIH Ha30BEM BHYTpeHHUM andapurom. Kax-
[0} BepllMHEe HArpy>KeHHOTO JepeBa, COOTBETCTBYIONMIeH GYHKUMH f(X),
npunuieM oaHy u3 6yks andaputa Q ¢ COONIOAEHHEM CIIeAYIONIErO Mpa-
BUJIA: SKBUBAICHTHHIM BepIIMHAM IIPHITMCHIBAIOTCS OIHM M TE e OYKBBI U3
0. B pe3ynbTarte nomyyaeM Tak Ha3bIBacMOe TIOJIHOE HArpy»KEHHOE JePeBo.

Juist mobo#i orpaHMYEHHO-AETEPMUHUPOBAHHOW (YHKLIUAM COOTBET-
CTBYIOIEE €if MOJTHOEe HArpy>XEHHOE EPEBO MOXHO CBECTH K KOHEYHOMY
JIEpeBY C 3aHYMCPOBaHHBIMU pedpaMu 1 BeplImHamu. Eciu B HeM TIpoBe-
CTH OTOXXAECTBJICHHE SKBUBAJICHTHBIX BEPIIUH, TO MOJYYHM TaK Ha3bIBae-

Myio auarpaMmmy Mypa. B Heil HynéM oTMeyeHa HayanbHas BepIIHHA H
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pebpam IpUIACaHbl Mapsl uuces (a, b), neppoe M3 KOTOPbIX 0603HAYACT
Homep pebpa, a BTOpoe, ueM JaHHoe pebpo HarpyxkeHo. Tak ¢pyHkuus

F(x,y)=x-ye P}, cooTBeTCTBYeT AMarpamme Mypa.

A QyHKUMSl z=x+y €Fy),

1) (1.9)

an \y OY L\ ©eo
Cw,”v\___,_,/?f',
GO ‘)
@)

(0.0} A

1.4 Kanonnueckoe ypaBHeHHe OTpaHUYCeHHO-

AEeTePMUHUPOBAHHBIX (ByHKIIHIT

IlycTh y = f(x) — OrpaHMYEHHO-ICTEPMUHNPOBATHA YHKLIUS C BECOM 7.

ITycTb x = {x(1),%(2),....x(f),..., — BXOJHas 110C/I€N0BATEIIEHOCTD. E# coor-
BETCTBYET BBIXOAHASA MOCAEHOBATENBHOCTD y = {y(1). ¥(2),...,y(1),...} W MocIe-
I0BATEILHOCTb COCTOAHUM ¢ = {g(1),q(2),...,q(1), ..} -

Bo3bmem JIPYTYEO BXOIHYIO MTOCNIeI0BATEJILHOCTD
¥ =41, x"(2), . x () ) E#i coOrBEeTCTBYIOT, BbIXOAHAA TNOCICA0BATE]Ib-
HOCTb M MOC/IEN0BATENBHOCT COCTOAHUI:

¥ =02y e b

g ={¢'(10.4'(2)....q"(1),..} -
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B obuem cayuae u3z Toro, uto (/)= x'() He CIIEAYET, YTO y(1)=)'(f).
Onnako, eciu x(r)=x'(6) ¥ q(t-1)=¢'(t~1), TO Y=y v qt)=q'@. Opy-
TMMH  CNOBaMH, 9TO O3HAYaET, YTO €C/AW /1BAa OJHOMMEHHbIX pebpa
(x(1) = x'(t) ) BLIXOAAT M3 DKBUBAIEHTHBIX BepWHH (¢(r-1)=¢'(1~1)), TO OHM
OynyT HarpysxeHbl 0HOM 1 TOI ke GykBOH ( (1) = y'(r) ) 1 OyayT BXOAHTH B
3KBUBAICHTHbIE BEPLIUHbI (¢(¢) = ¢'(r) ). DTO 03HAUAET, YTO

(1) = D). g(r - 1)) o
la(t)y = P (x(0).q(0 = 1) )

YpaBuenus (1.1) HA3bIBAIOTCA KAHOHWYECKHMH YPaBHEHUAMH QYHKIHU
y=/(x). IlepBoe ypaBHeHne HasbiBaeTCs ypaBHEHHEM BbIXOA, BTOPOE —
YpaBHEHHEM nepexosa.

Ypasrenus (1.1) MOXKHO 3a1aTh ¢ NOMOLILIO KAHOHHYECKOi TAGTHIIbI 1.

Tabnuua 1

x(t) q(t-1) Y q(1)

[lycts x(1) n y(t) uz {0, 1}, a g()e0,rue |0]=r. Ecnu Bec r <2, T0 Kka-
HOHHyeckas Tabnnua | ectb Tabauua uctunuoctd. Ecnu 7 > 2, 10 KaHOHH-
ueckas tabnuua | He ssnsercs tabauueit uctunuocT. Ho ¢ nomolpio
KOAMPOBAHWA BCEX uucen anaBuTa @ B ABOMYHOH CHUCTEME CUMCIEHMS
Mbl €€ MOXKeM npeobpa3oBars B TabiuIly HCTHHHOCTH.

PaccmoTpum Teneps QyHKOMIO OT N NepeMeHHbIX y=f(x,%,...x,)€ P3,
¢ Becom > 1, Q={0,1,2,....r~1} — BHyTpeHHuii andasut. 3akoaupyem Bce
unena u3 andasuta Q B JABOWYHON CHCTEME CYHCHEHMS Habopamu w3
{0, 1} anuunoit / = [log, r]+l. B atom cnyuae kaHoHuueckue ypaBHeHus

MCKOMOH hYHKUMYM UMEIOT BUA;

{ y(0)= O, (1), %, (e 3, (D, g, (L= 1,0, = D). g (£ = 1)
q. (1) =Y, (x, (), %, (1), %, (O, q, (= 1).q, (1 = 1), q, (1= 1) (] ‘2)
q,(0) =Y, (0, %, (0, x, (0.q, (=D q, (1 = 1), 09, = 1)
B panbHeiluem A0roBOPUMCS, YTO HAYAIBHBIE COCTOSIHHUA B KAHOHHYECKUX
ypassennsx (1.2) g(0) = 0, a B ypasHennsx (1.1) ¢,(0) = ¢,(0) =... =¢,(0) = 0.
MMpumep 1.8 Halitn kaHoHUueCcKue ypaBHeHUs GyHKUHA
z=flx,y)=x+yel,,
Panee Mbl MOKa3anu, 4YTo BeC AaHHbIX (QYHKIMI paBeH 2 U uUX auarpam-

ma Mypa
oo (1,0

N Q (B30 Q 2,0)
c

O T
DFD (.

O e ()
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[locTpouM kaHOHUUECKYIO Tabnuiy 2.

Tabauua 2
[ x) (1) g(t-1) z(1) q(1)
0 0 0 0 0
0 0 ] 1 0
0 ] 0 1 0
0 1 1 0 1
1 0 0 1 0
1 0 1 0 1
1 1 0 0 1
1 1 1 1 1

JlaHHas kaHoHHYeckas TabyiuLa 2 ABeTcs TabMLIEH HCTUHHOCTH.
3anviueM KaHOHWYECKHE YPaBHEHHS.
2() = XDt =DV OV =D v xOY gt =)V X()¥Dq( =1
() = X PG =)V x() 3Ot 1)V X(O)Y(g( = D v x(Np()g(e=1).
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VICﬂOﬂb'jyﬂ 3aKOHbI aﬂFCGPLI JIOTHKH:

(1) = x()+ ¥+ qlr =),
gty = y(g =) v x()g(r = 1) v x(H)g(1):
g(0)=0.

Hpumep 1.9 Halith kaHOHMueCcKoe ypaBHeHuUe 05 pyHKUMM 3a0aHHO

crepytouied guarpammoit Mypa

0.0
[€10)] () (1,1)
e
\J
\

=2

CTpouM KaHOHUYECKYIO Tabnuuy 3.

Tabnuua 3

x(t) y(t) q{1-1) z(1) q(1)
0 0 0 0 0
0 1 0 I 0
i 0 0 | 0
1 1 0 0 0
Dherona J =0y =x(1)+ y(0);
l4@=0.

3aMeTHM, YTO ecii Bec (yHKLMU paBeH |, TO B KAHOHMYECKHUX ypaBhe-
HUAX ¢(r-1) OyneT oTCyTCTBOBATb.
Mpnmep 1.10 Haiitu kaHOHMYeckue ypaBHEHHs OrpaHUUEHHO-

JETepMUHHPOBAHHON (PYHKLIMK, 38JaHHO{ crieaytolel anarpammoi Mypa:

(0.1 (0.0

(0.9 (1.0)

(L0
(1.0)
SlcHo, uro Bec AaHHON (yHkuMW paBeH 3. [10CTPOMM KaHOHHHECKYIO

Tabnuily Ans faHHoW GyHkuwru (Tabanua 4).

Tabnuua 4
x(t) q(t-1) () q(t)
0 0 0 1
0 ! ! |
0 2 0 2
! 0 0 P
| 1 0 1
| 2 0 > |

Januas Tabnuua 4 He ABnAeTca TabNUUEH HCTUHHOCTH. Ipeobpa3syem
JaHHY0 Tabnuiy B TaGaULy MCTHHHOCTH, [lsisl 9TOro 3HA4YEHNS BTOPOro 1
yeTBEPTOro CTONOLA 3aKOAWpPYEM B [BOMYHOHM CHCTEME CHUCICHNA

(tabauua 5).

Tabnuua 5
X(f) q,(t-1) q,(t-1) y(f) q,(1) g,(f)
0 0 0 0 0 1
0 0 1 1 0 1
0 1 0 0 1 0
0 l 1 He onpeneneHa
1 0 0 0 ] 0
] 0 1 0 0 1
‘ : A SR T S
| ! | ! He onpeaenena
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Jloonpenennm aannyo QyHKUMIO clnefytouM obpasom (Tabimua 6):

Tabnvua 6
x(Y -1 g (- 1) yt) g0 4,41
0 0 0 0 0 1
0 0 | 1 0 1
0 1 0 0 1 0
0 ] 1 1 I 1
1 0 0 0 1 0
I 0 1 0 0 1
] 1 0 0 l 0
| 1 | 1 1 1 1

CocraBUM KaHOHWYECKWE ypaBHEHMs, MCNOAb3ysd annapar OyneBoi

anre6dpsl:

1) 9= X(1) ,(1=1) g =DV A0) gyt =Dt =DV 20k (1= Dot =)=

=x(1) ¢ (= 1)gs (= 1) v g, (1 = Dy (= D0 v 5(0) =
=X0) g, (1= D, (= D)V Vg (1= Dgy (1 =1) = g, (= 1) g, (=D v g, (1= 1))
2)q () =(x(Dv g =Dvag,(t-D)xU) v g (D) v g, -D)x

XAV (= DV (D) = (20 v g, (=Y g, =DV g, (1) =
= =DV (OO v g, (=) = g,(t = D)V x(0)g, (1= D)5

Wrak, uckomble KAHOHUUECKHUE YPaBHECHKUA UMEIOT BUA!

vt)=q,(1 —U(;mv g (1—=1));

G(t)=aq(t=1)v x(1)g,(1=1);
B(1)=gy(1=1)v g (1 =1 )x(1);
q,(0)=q,(0)=0.
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Kaxpoi orpaHHueHHO-AETEPMUHUPOBAHHON (GYHKLUUH MOXHO COMO-
CTABUTbH KAHOHW4YECKHe ypaBHeHus. OnHako BbIOOpD KAHOHHYECKHMX YpaB-
HEHUI He OfIHO3HAueH, DTa HEOJAHO3HAUHOCTh CBA3aHA!

1) ¢ paszanuHbIMy cnocobaMu KOAUPOBAHKS COCTOAHUE,

2) ¢ pasaHuHbLIMK ciiocobamu foonpeaeneHns GyHKUMH.

Ou4eBHIHO, UTO KAHOHUUYECKHE YPAaBHEHUS [O3BOJIAIOT BBIYHCIUTE!

— Mo BXOAHO#M nochenopatensHoctn  a = {a(l), a(2),..., a(t),...},

— BBIXOAHYIO mocienosarenbHocTs b= {b(1), b(2),..., b(1),...}.

Hraxk, a5 3aJaHusi KOHEUHOro aBromara (UKCUPYETCsl TPH KOHEUHBIX
mMHO)ecTBa (andaBuTa):

— MHOXKECTBO BO3MOXHbIX BXOAHBIX CUTHANIOB X = (X, X;,0%,,) ;

— MHOXECTBO BO3MOXKHBIX BBIXOJHBIX CHIHAIOB ¥ = (V), V3500 ¥y )}

~ MHOECTBO BO3MOJKHBIX BHYTPEHHUX COCTOAHUI aBTOMaTa
Q=494 ).

Ha 3Tnx MHOMXKECTBAX 3a/lal0TCA /1BE JAETEPMUHNPOBAHHbBIE QYHKLUNM:

~ ¢yukuus nepexonos ¥, onpelensiolas CocTosHUe aBToMara ¢(f)
AMCKPETHOTO BPEeMeHH / B 3aBMCHMOCTH OT COCTOsHMS aBTOMara g(f-1) n
3HAYEHHs BXOJHOTO CHTHANIA B MOMEHT BpeMeHH £ q(t) = Yx(t),q(t-1));

— (yHKUMS BeIX0AOB @, Onpenensiomas 3aBHCUMOCTh BbIXOIHOTO CHr-
Hana aBTOMATa (1) OT COCTOAHMA aBTOMaTa ¢(f-1) ¥ BXOJHOro cUrHana x(t)
B MOMEHT BpeMerH 1 y(t) = @(x(1), q(t-1)).

Kpome Toro, Ha MHOXECTBE COCTOSHUA aBTOMaTa (PUKCHPYETCA OJHO U3

BHYTPEHHHUX cocTosHul ¢(0) B KayecTBe HAUANILHOTO COCTOSHUS,

BOHI)OCLI AJI CAMOKOHTPOJIA

1 JaiiTe onpeaenenve AeTepMUHHPOBAHHOM GyHKUMH,
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2 TlpuseanTe NpUMepbl ACTCPMUHUPOBAHHBIX QYHKLMH.

3 [MpuBeaute npuMepsl HEACTEPMHHUPOBAHHBIX (PYHKUUMA.

4 Tlpuseaute rpaguyeckylo HMHTEPUPETALNIO [JETepMHHUPOBAHHBIX
(hyHKUHA.

5 Yo Takoe DeckoHEUHOE HArPYKEHHOE IepeBo?

6 Uto Takoe Bec HECKOHEHHO HArPYKEHHOro aepesa’

7 Kakue QyHKLMHM HA3BIBAIOTCS OFPaHU4eHHO-AeTEPMUHUPOBAHHbIMUY

8 [lpuseaunte NpUMepbl OrPaHNUEHHO-IETEPMUHUPOBAHHbLIX BYHKLUMH.

9 [puBeauTe IPUMEPDI HEOTPAHHUYEHHO-AETEPMHHMPOBAHHBIX QYHKLMHA.

10 Yro Takoe nuarpamma Mypa?

11 JHaiite onpejeneHue KaHOHWUECKMX YPABHEHWR OrpaHHYeHHO-

JETEPMUHUPOBAHHBIX (PYHKLHHA.
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Tema 2

DJeMeHTbI TeOPUH AJITOPUTMOB

[TonaTue anropuima cTHXWHHO (OPMHUPOBATOCH C ApPEeBHEHIINX Bpe-
MeH. COBpEMEHHBIA YeNTOBEK NOHUMAeT NOJ a/IFOPUTMOM YETKYIO CHCTEMY
MHCTPYKLMH O BBINOMHEHUN B ONpPEJENeHHOM TOPAAKEe HEKOTOPbIX Jei-
CTBUH AJIs peUIeHUs BCEX 3a1ay KaKOTO-TO JaHHOIO KJjacca.

MHorouuciieHHble 1 pa3Ho0OpasHble aNMrOpUTMbl OKPYXKalOT Hac Oyk-
BaNlbHO BO BCEX C(b€an KU3HU U ACATCABHOCTH.

BosbLioe konuuecTBo anropuTMOB BCTpPEHAETCs MPH M3YyYSHUM MaTema-
THKH OYKBaJIbHO C NMEPBBIX KIACCOB LUKOJIbL. DTO, MPEXAE BCEro, airopUTMbI
BbINOJIHEHHS YEThIPEX aprPMETHUECKHX AEHCTBUI Hal pasmUYHbIMU UMCHa-
MU — HaTypalbHbIMH, LEIbIMH, APOOHBIMY, KOMITEKCHBIME. [Ipumepamu us-
BECTHBIX airOPUTMOB SIBJIAIOTCS aroput™M EBKIMAA HAXOXACHUS HauGoJIb-
wero obluero AeauTess ABYX HATYpalbHBIX YHCEN, BhIUKCICHUE ONpeaeny-
TeNIell Pa3IMYHBIX TMOPSAIKOB, BEIYUCIICHHE PAHIOB MATPHUL] ¢ PALMOHAIBHBI-
MM 3JIEMEHTaMH, NPHOJIKEHHOE BBIYNCIIEHNE KOPHEH YPaBHEHHH U T. A,

B nauane 20 Beka y MareMaTHKOB HayajiHd BO3HHUKATbL MOAO3PEHUs B
TOM, 4TO HBKOTOpble MAacCOBbI€ 3a/1a4H, no-BUAMMOMY, HE UMEKOT aJllro-
pHT‘MH‘-lCCKOFO peCHu, ﬂﬂﬂ TOYHOro AoKasarejibCrBa HGCYU.LECTBOBEIHHH
AIrOPUTMA HEOOXOAMMO HMMETh €ro TOYHOE MaTeMaTH4Yeckoe onpeaesne-
Hue. [lepBble paboThl MO YTOUHEHUIO MOHATHA AIrOPUTMA U €0 N3YUEHHIO
Ob11u BeINoSHERB! B 1936-1937 rr. A. Teiopunrom, 3. Ioctom, K. I'ege-
aeM, A. A. MapkossiM, A. Hepuem. Bouio BblpaboTaHO HECKONBKO Onpe-
JleNleHH i MOHATHA aTrOPUTMA, HO BMOCJIEACTBHM BBISCHUIOCH, YTO BCE OHH

PaBHOCUJIbHBI MEXX Y C060ﬁ, TO €CTb ONPEALAOT OAHO U TO XKE NOHATHE.
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2.1 Mammuna Tolopunra

Mautnna ThiopHuHra ecTb MaTeMaTHUECKas (BOOOpasumasn) MallynHa, a He
matiuHa pusnyeckas. OHa Takoh &Ke MaTeMaTu4eckuil 00beKT, Kak pyHk-
UMS, TIPON3BOJIHAS, HHTErpal U T. 1. A Takxke, Kak M Apyrue maremaruye-
CKH@ MOHATHSA, MOHATHE MawnHa TolopuHra oTpaxkaer 06bEeKTUBHYIO pe-
TLHOCTh, MO/IESIMPYET HEKME PEasIbHBIE POLECChHL.

MaiunHa TbhtOpHHra COCTOUT M3 JIEHTHI, YIPABIAIOUIEro ycTpoHcTea u
CUMTHIBAIOLLEH MOJIOBKH.

Jlenta pazbura Ha suedkn. Bo BeAkoil aueiike B kakABIH MOMEHT Bpe-

MEHH HaxoHWTCs B TOYHOCTH OAMH CHMBOJI M3 BHElHero andasura
A = lagay, ...au, }, n = 2. Hexoropblil cumBon andaButa 4 Ha3biBaeTcs ny-
CTbIM, J100as siveiika, comepkallias B JaHHBI MOMEHT MyCTOH CUMBOJI,
Ha3bIBAETCS MYCTOW AUSHKOH.
B nansneidiiem B kauecTBe BHellHero andaeura Oynem HCMOSb30BaTH
A = {01}, rne B KayecTBe MYCTOro CHUMBOMA OyAeM MCMOJbL30BAThH
0 (Hysb). B kaxAbli MOMEHT BPEMEHH fIeHTA COAEPKHUT KOHECUHOE YMCIO
A4EEK, HO B npouecce paboThl MALUMHbi MOXHO MPUCTPANBATL HOBBLIE
AYelKH B yCTOM COCTOSHMU.

Ynpasastowee YCTpOHCTBO B KaXKablif MOMEHT BPEMEHH HAaXOIUT B He-
KOTOPOM COCTOSHUM ¢;, MPHHAAJIekALIee MHOXKECTBY O{qnq,, ..., qrif ¥ = 1.
MuoxectBo Q HasbiBaercs BHyTpeHHUM andaBuroM. B nanbHeiimem
HayajibHOE cocTOsiHME OynemM 0003Ha4YaTh CUMBOJIOM (), & 3aK/IHOYHTE b~
HOE — CHMBOJIOM (g .

CuuTbIBalOLas rOJIOBKA NEepeMeLlaeTcsl BAOMb JIEHTbl TaK, YTO B Kax-
JIbli MOMEHT BpeMeHU OHa 0003peBaeT pOBHO OAHY Auelky nentsl. [‘onos-

Ka MOXET CHHUTLIBATL COACPIKNMOE 0603p€Ba€M0ﬁ AYEHKH W 3aNUChIBATH
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B HEE BMCCTO 0003peBaeMOr0 CHMBWUIA HEKOTOPHIH HOBBIA CUMBOJ U3
BHellHero andasuTa.

Pabora mawwunel Toiopunra onpejensercs nporpammoii. Iporpamma
cocrouT u3 komann. Kaxias komanm npexacrasisieT co0oil BblpaxeHye
OJIHOTO U3 CIEOYIOLEero BUaa:

1) gia;—qia.

2) gy —qra. R

3) gia;—qia. L.

Komanpa 1 3akmouaercs B Tom, 4I conepruumoe a; 0603peBaeMoii Ha
JIEHTE A4EHKn CTUPASTCA, 4 HA €0 MECTO AOMUCHIBAETCA CUMBOI d, (KOTO-
pbiil MOKET COBMAJATh C & ), MALIMHE NEPEXOJUT B HOBOE COCTOSIHUE ¢
(OHO MOXKeT COBMAAATH C IPEAbLAYLIUN COCTOSHUEM ¢, ).

Komanpa 2 paboraer aHanorM4yHo romMasae | W JONOJHUTENBHO C/ABH-
raeT CUMTBIBAIOLLYIO FOJIOBKY B COCEIHOIO CIpaBa sUeHKy.

Komanpa 3 paboraer ananornyno romasze 1 u JOMOMHUTENLHO CABH-
raeT CHHTBIBAIOILYIO FOIOBKY B COCE/HOI ClieBa A4eHKY.

Ecnu cumTeiBatolias rosfoBka HaxXoAWTCs B kpaiiHed crpasa (ciesa)
AYeHKe NEHTLI ¥ NPOUCXOAUT €€ CABI BIPaBo (BIEBO), TO K JIeHTE MpH-
CTpauBaeTCs HOBad sUeiKa B MyCTOM COCTOSIHUH.

MalmHHBIM CJIOBOM MJ1H KOH(UrypaUned Ha3blBaeTCs CNOBO BUAA

2/ I K< S -

rae a e A, ¢ e Q. Cumson g, nuweics nepej CMMBOJIoM 0003peBaeMoii
I
aueiikn. [lpuyem cuMBoOn ¢, MOXKeT GBITH caMbiM JIEBBIM, HO HE MOXET
ObITb caMbIM NpaBeiM. B panpreiiiuem OyaeM MCHONB30BaTh cledylolee
n n
obo3HaveHue: a;" 0603HAYALT CNOBO 0;@; ...a; = 4]
13, 0212 .
Hanpunmep, konpurypauns 1°q,07°1° na jleHTe BBIMISOUT CledyHOLUM

obpa3zoM:
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Mauwunna TblopHHra CYMTAETCS 3aAaHHOM, €CAM 3aJaHbl Nporpamma,
BHELIHUI M BHYTPeHHuit andaBUThl, ¥ YKa3aHO, KaKue U3 CHMBOJOB 060-
3HA4al0T HaYalbHOE U 3aK/HOUHTEIbHOE COCTOSHNUS,

Ecnu mawnna TolopuHra BIXOAUT Ha 3aKJIOUUTENBHOE COCTOSHUE, TO
OHa Ha3bIBAETCA OCTAHOBUBILEHCS.

[Tycte mawmna Teiopuira HaunnaeT paboraTh B HEKOTOPBIH (Hauamb-
Hblil) MOMeHT Bpemenn. CI0BO, 3anucaiHoe B STOT MOMEHT Ha JICHTE,
Ha3blBAETCA HauaibHbIM. YTOObI MawmHa Thiopunra nauana pabortars,
HEOOXOIMMO MOMECTHTh CUMTBIBAIOLLYIO [OJIOBKY TPOTHB KaKOH-n160
AYEHKM Ha JICHTE M YKa3aTh, B KAKOM COCTOSHWM MaiuvHa TblOpuHra
HAXOANTCA B JAHHbIH MOMEHT.

Ecan P — Havanbhoe cnoso, To mawmuna Thiopunra, nauas paGoTy Ha
cnose P n1ubo ocTaHOBUTCS uepes ONpeneneHHoe YUeho Laros, Jubo Hu-
KOrJa He oCTaHOBHTCs. B mepsom ciyuae roBopaT, 4to Mawmuna Thiopuxra
NpUMEHUMA K CrOBY P M pesynnLTaToM MPUMEHEHWs MailuHbl K cloBY P
SABISETCS CII0BO M, COOTBETCTBYIOWIEE 3AKNIOUUTENBbHON KOH(UTY paLiH.

Bo BTOpom ciy4ae ropopArt, uTo MaliMHa He MpUMEHUMa K ciioBy P.

[pumep 2.1 BuiscHuth, npuMeHnMa jin MamnHa ThlopuHra, 3anaBae-

Mas CleyioLWel nporpaMmmon

qi0— @20 R, qii— qil R, q.0— q;0 R, ql— Q! L, g0— g0,
q:1- g2l R, kenoBy P = q e

Yaq
1t J1r Tt o o [1 |1 J
Yaq

al=al R g0 TTi[ifo[o[1]1

Yaq,
00— a0 R 1'0q,01° ITRROCRE
L8
@0~ GO R 0% q:1" INROANE

Vo

Gl= @l R POTql ITi]iolo]1]1
Yq

qzl—) qll L 1302q]12

30212
@1->qlR 1017q0 11100110]

qQ0—q0R 1°0°1°0q:0 [1[1]10]0]1 1]0 0

Q0> g0 R P0°1°0°:0  [7T71T1Tolo[1]1[0]0

q0—q0  1’0°170%0 [ TiTiTolol1]1]0]0

CrienoBaTeNbHo, JaHHas MaimkHa TelopuHIa INpuMeHuMa K cioBy P u
3n212n2
3aKIIOYMTENbHAa Koudurypaums umeet Bua: 1°0°1°07qo0.

B panbHeimeM  3aluch M-_?MI , OymeT O3Hauarh, 4T0 MamKHA

Tetopunra (T) yepe3 KOHEUHOE YHMCJIO LMKIIOB nepepabaThiBaeT MalMH-
HOE ¢JJ0BO M B MallIMHHOE CJIOBO M.
DOyHKOMA HA3BIBAETCA BBIYMCIMMON N0 THIOPHHIY, €ClH CYUIECTBYCT

marnuna TeIOpHHra, BEIYACHIIONas eé.
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Bo-nepBbIX, HANOMHUM, HTO pedb UAET O YACTUYHO-YHCHOBEIX (yHKIH-
sX. BO-BTOPBIX, JOrOBOPUMCS, UTO 3HAUEHUS X,,X,,...,X, aPTYMEHTOB (QyHK-

UMK f (x), X2 ... X,) Ha IeHTE OY YT 3aMHCHIBATLCA CICAYIOLUM 0Opa3zoM:

ol 0.1 0.001..1 0,

e St e

B 2 S
win 01°0170..01™0.

HaunHarh nepepaGoTky ARHHOrO cjioBa OyJeM W3 CTAHIAPTHOrO no-
JOXKEHHUS, TO €CTb U3 MONIOKEHU, [IPU KOTOPOM B COCTOAHUM ¢, 0603pe-
BaeTCs KpaiHss npaBas eAUHUNIA OfMcaHHOro cioea. Ecnn dyHkuns
fx), x5 ... x,) oNpesgsieHa Ha AaHHOM Habope 3HAUYEHMH apryMeHToB, TO B
pe3ynsTare Ha JeHTE JOJDKHO ObITh 3anucano noapaa f (x;, x » .. x,) enu-
HHL, B NPOTHMBHOM cilyvae, MallWHa A0JkHA paboTars GeckoHedno. [Tpu
BBLIMOJTHEHKH BCEX MEPEUUCIIEHHBIX YCIOBHH, OyEM FOBOPHTL, YTO MallH-
Ha ThrOpHHTa BLIUNCIAET BaHHYI0 QYHKLMIO f.

Ipumep 2.2 [loctpouts Mawinry TolopuHra, BuMACHSIOWYIO (PYHK-
unto O(x) = 0. [Ina aToro Hano cKOHCTpyupoBarTh mauinuy Thiopuhra (T)
{T. €. CcOCTaBuUTbL MpOrpaMMy), KOTOpas Ha4yMHaeT pabdoTy CO CJoBa

q,01% (x — moboe HaTypanbHOE YMCIIO), OCTAHABJIMBAETCSH, KOTAA Ha JeH-

Te ner eaunnn q,01=> g, 0.

JlaHras nporpamma umeeT BUA!

q:02 q,0R

q:0 2 qy0

G20 2 q:0R

Mpumep 2.3 ITocTpouTs MalHy ThIOpUHIa, BRIYUCIAIOULYIO QYHLHIO!
fx, y) =x + y. Iocrpoum mawmuny Toropunra (T), xoropas, HauuHas
paGoty co cnosa 01017, ocranasnuBaercsa, KOrAa Ha JIeHTe x + y ean-

wuw g, 017017 =>¢q 01

q:0 = q,0R q21" 0V
q,0 2 q,0R q,01"
q,124q,1 q.1v oy
q,1 2q,IR 1"q,01"
q,0 2 q,! 1"g, 1"
q.1>¢q,1L q,01
4,0 2q,0R g Trort!
gs12q,0 q,01

Hpumep 2.4 Tloctpouts MammuHy THIOPHHFA, BHYHUCISIONYIO (YHK-
w0 f{x) = 2/x. O1a GyHKUIHA He BCIOAY ompedeneHa. Jlumb mpu x = I,
X = 2 e€ 3HAYCHUSIMH SABIIIOTCS HATYPANBHEIC Yncia 2 U / COOTBETCTBEH-
HO. [TosToMy MOXHO TOCTPOMTH MamiuHy THIOpHHTE, KOTOpas HauMHAET
paboty mu6o co cnopa ¢,01, ;6o co cnopa ¢,01°, ocTaHaBNMBaeTCs, KOTIA
Ha JieHTe B EJMHHLE!, OJHA €JHHHIIA COOTBETCTBEHHO. B ocCTalbHBIX
ClIyJasX MalluHa HAYuHaeT paboTy co CJIOB ¢,01° (x # 1, x # 2) u paboraer

Oeckoneuno. Takast MalvHa 3a1aéTcs cenyIomel IporpaMMOH:

q.0 2q,0R q,1

q,0 2q,0 x=0

q,1 2q,IR lq, 1"
q,0 2q,1L q, 1, x=2
q,1 2q,IR 1q,1
q.1 2q.,1 x>2

q.0 =2 qs0L 1gsi

Q5] QQQOL qgl, x=2
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2.2 PexyppeHTHBIC (pyHKIHH

B nampHeHuIeM 1MOX MHOMECTBOM HATYpPaJIbHLIX umcen N 6yaeM NoHM-
Marh MHOXecTBON = {0, 1, 2,..., k, ...}

Nycte y = flx;, x3..., X,) — GyHKIMA OT » nepeMenHsIX. O603HAUNM
D(y) — obnacte onpenenenus GyHKUEH y = f{x}, X,,..., X,,), E(y) — obnacts
3HauCHUH QyHKUMHU y = fiX), X, ..., X,).

Qynkuus y = f(x;, x5,..., X,) Ha3bIBaCTCS YUCIIOBOM QyHKIHEH, ecu:

1) D)=N x- N-x _.x-N=N";

2)E()c N.

Oyuaxuys y = f(x;, X, ..., X,) Ha3bIBAETCA YACTHYHO YMCIIOBOM (yHKIH-
el, ecnm:

1) Dy)cN x- N-x.. x-N =N";

2)E(y)cN.

Cremyromue 9ucioBble GYHKUHN MBI OyieM Ha3bIBaTh OPOCTEHIIUMH:

1) O(x) = 0— nynb-dynxnus;

2) In(x), X2y Xp) =X, 1 £ m < n— QyHKima MOBTOPAIOMIA 3HAUC-
HHE CBOUX apTYMEHTOB;

3) S(x) =x + 1 — pyHKUMs crenoBaHus.

Onpenennm crnemyroune TpA ONEPaLMK: CyNepro3HIHUH, NPUMATHBHOM

PEKYPCHUH 1 MUHUMHU3ALNH.

Onepauus cynepno3uuuu

Bynem roeoputh, 4TO p-MecTHas (GYHKUMA ¢  [OMydaeTcs U3
m-MeCTHOH (DYHKLMH ¥ U 1-MECTHBIX QYHKUMIL f7, /5 ..., fr C IOMOIIBIO
ONEPALNH CYNIEPTIO3ULIUH, €CIIH JUIA BCEX X/, Xy ..., X, CTIPABEJIMBO PABEHCTBO:

@ (X1, X2, X)) = W(S1060 X2, ooy Xn), oo, JonlX, Xy o0y X))
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Onepaunst npuMHTHBHOI pekypcun

Bynem roeoputh, 4to (n+l) — mecTHas QyHKuus f nonyuaercs 3
1 — MECTHOH QyHKUMN g U (n+2) — MeCTHON (PyHKUMM A ¢ TTOMOLLBIO Ofle-
paluy MPUMUTHUBHON PEKYPCHU, ECIH 1IpH TIOOBIX 3HAYEHUAX X, X, ..., X,
BLIMOMHAIOTCS PaBeHCTBA:

JOcn x2 ., %, 0) =g (x), X5, ..., X);

SO xa %0 1) = h(x), X5, %, 0, flx), X5, .., X, 0))

S X3,y X0 y¥1 ) =h(x), X3,..., Xo Y, fX1, X3, ..., XnY)).

T paBEeHCTBA Ha3bIBAOT CXEMOI IPUMHTHBHON pekypcuu. M ToT dakr,
ato GyHKuns f nonyuaercs uz GyHKUMIA g A ¢ MOMOWBIO ONEpaluu NpH-
MUTHBHON PEKYPCHH, 3aNIHCBIBAETCS ClIeLyrowmMm obpasom: f = R(g, h).

Onpenenenne 2.1 OyHKUMA f Ha3bIBACTCS TPUMHTHBHO PEKYPCHBHOI
(pynkuueii, eciu oHa nonyuaercs w3 npocrefiunx GyHKUNH ¢ NOMOLIBIO
Orepaunii Cyneprosuint U MPUMUTHBHON PEKYPCHM, B3ATBIX KOHEUYHOE
4ucso pas B i000H Nocnea0BaTeIbHOCTH.

W3 nannoro onpeaenenus cneyer, 4to n00as NPUMUTHBHO PEKypCHB-
Has QyHKLUA ABISACTCS YHCIOBOH QyHKUMEH.

MHuoikecTBO BCeX NMPUMUTHBHO PEKYpPCHUBHBIX (QyHKUMH 0603HAUMM
ucpes Py,

Ipumep 2.5 [lokasars, uro QyHkuus f{x,y)= x + y NIPUMHTHBHO PEKyp-
CHBHA.

HeitctBuTensHo. CripaBe/uinBbl Cie/lytole TOXKIECTRA:

S0 =xt0=x=gfz);

Joey+l) =x+(y+1) = (x+y)+1 = fix,y)+1.

Orciona cnenyer, uro x+y = R(g(x) = x, h(x,y,z) = z+1). Tak kak QpyHKUMHU

g h— npocreiiiune GyHKUHU, TOX +y e P
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Ipumep 2.6 Jlokasats, 4T0 QyHKUUs f{X,y) = Xy NPUMUTHBHO PEKYp-
CHUBHa.

Heiicteuresbrio. CripaBeanvBbl CliefyOIMe TOKIECTRA:

ftx,0) =x0 =0 = g(x);

foxy+D=x(y+ 1) =xyp+tx=fxy) +x.
OTtcrosia ClieAyeT, 4To

x+y=R(gx) =0, hxy,z)=z+Xx).

Kak cnepyer us npumepa 1.1 dyukuus A(x, y, z) = x+z eP,, A 310
3HAYMT, YTO XY € Py ;.

X—y,ecau x 2y,
Paccmorpum dyHkunio x-y =
(0,ecaux < y.

JlanHyo GyHKUHMIO HA3bIBAIOT YCEUEHHON PA3HOCTBIO.

Mpumep 2.7 [lokazars, yto QyHkuMa f(X, ) = X = y NPUMHTUBHO pe-
KypCHBHA.

B navane 3ameTum, uto (pyHKUMA x-] OPUMHUTHBHO pekypcuBHa. [ei-
CTBUTEJILHO:

0~1=0=gx)

(x+1) =1 =x=h(xy)
CneposarenbHo, x ~ 1 = R(g(x) = 0, h(x,y) = x). Utax,x = [P,

Jlanee, HETPYAHO MOKa3aTh, UCXO/s U3 ONpeeIeHUs yceuEHHON pasHo-
CTH, 4TO 3TH PYHKLMHK YIOBTIETBOPAIOT TAKIKE PABEHCTBAM:

x-=0=x=gx),

X« (ytl)=(x=y)=1=hxyx=y)
1wt MoObIX X 1 Y. JIaHHbIE TOX/AECTBA MOKA3bIBAOT, HTO

x=y=R(gx)=0 h(x,y.z)=z-a)
Tax kax pyukuus h(x, y,z) =z eP,p, TOX =y P,

Tak kax n106as MPUMUTUBHO peKypcrBHaAs GyHKLUS ABAAETCA UMCIO-
BO# (yHKUMEH, TO, OYEBUAHO, HTO X — ) &P,
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Ipumep 2.8 [okaxem, uTo |x - y|- IPUMUTUBHO PEKYPCHBHAs )y HKIIHA.

HeiicrButensHo. HeTpyauo nokasarts, HTo [x-3| = (x = y)+(y = x). Te-
1epb NOJy4YEHHbIW pe3ynbTaT crefyer U3 npumepa 1.5 v npumepa 1.7,

Onepauus MuHHMHI3aUKK. ByeM ropoputs, 4To n-mecTHas (GyHKLHS
2(X), Xa,..., X,) 1oNy4eHHas U3 (n+I)-mecTHoit byHkunu fix, X ..., X,y
C NOMOLBIO OTIEPALY MUHUMU3ALNH WK OnepaTopa HaUMEHbBLUETo YMc-
na, €Cu AN JMOOBIX X, X2, ..., X, ) PABEHCTBO (X}, X3, ..., Xy) =} BbIIOJHS-
€TCsl TOrAA M TOJIbKO TOT/d, KOTAa:

1) fix,, x5, x,,8) onpeneneHo u f(x,, X, ... x,t) > 0
A mobbix 0 <t <y

) S5 X5y s X =10,

Ecnn kakoe-nn6o uz ycnosuii 1), 2) OyAeT HEBLIMONHEHO, TO (ByHKUHUS
g(x), X3,..., X,) He onpesieneHa npu nadope x,, xy, ..., x, Kopoue rosops, Be-
JUYMHA g(X), X, ..., X,) paBHa HAUMEHbLIEMY 3HAUEHHUIO apryMeHTa y, TpH
KOTOPOM BBINOJIHACTCS MOCJIEIHEE PABEHCTRO.

HUcnosnb3yetes caenyioliee obozHavenue:

8x1, X2, Xo) = My [f(%), X3,., Xn, y) = 0].

[Tpo QyHKUHIO g FOBOPAT, 4TO OHA noydeHa U3 QYHKUHUH f TP TOMO-
LM Onepaunuy MHHUMHU3ALHH,

Onpeaesenne 2.2 QOyHkUMA f Ha3bIBACTCA YACTUYHO PEKYPCUBHOM
(dyHKUMEH, ecny OHA MOXET ObITh NMOJiydeHa U3 OpOCTeAMnX QyHKLMH ¢
MOMOUIBIO ONePaLyu CyNepno3uLmu, NPpUMHUTHBHON PEKYPCHH W MUHUMU-
3allMH, B3ATbIX KOHEUHOE YUCIO0 pa3 B 1000 Nocne0BaTe1bHOCTH,

Knacc qacTi4Ho pekypcuBHbIX QyHKUHHA 0003HaUUM P

OGo3Haunm uepes P, — Kknacc peKypcHUBHBIX (yHKUHMH, T. €. BCEX YHUC-

JIOBBIX QYHKUMHA U3 Py,
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X
IMpumep 2.9 [lokasars, 4TO HYACTHUHO YHUCAOBaAA QYHKLUS g(,\‘):i Ya-

CTUYHO PEKYpPCHBHA.

Buauane 3amerum, 910 AaHHas (QYHKUHMA fIOAYYACTCs M3 (YHKUIMHN
S{x,y) =|x - 2y/c NOMOLLLIO OMEPALIAN MHUHUMH3ALIHY, T. €. ; = My (x-2){=0)-

Cornacuo npumepam 1.2 v |4 ynkuns f(x.y)={r-2y NPUMHTHBHO

X
PEKYPCHBHA. A 3TO 3HAUMT, YTO g{x) = 5 4ACTHUHO pekypeHBHas (hyHKUMS.
Hanublii npuMep nokaseiBaeT, YTo Kjace f,, CyUIeCTBEHHO WHPE, HeM
irace £, MOMXHO CKa3aTh, YTO W KJace P, CYWECTBEHHO WHPE, YeM Kiiace

[)IIIJ T. €. P,,[, C ])17 C Pr/),
2.3 Tesucel Toropunra u Yépua
P I

OnHo M3 OCHOBHBIX CBOWCTB ajlrOpUTMa 3aKAOMASTCs B TOM, UTO OH
npeacTasiseT codoil einHblid crnocob, MO3BOASIOMKA Al KAXK/0H 3313241
113 UCKOMOTO 0ECKOHEYHOrO MHOXKECTBA 3ajlay 3a KOHEYHOe YUCIO 1HAros
HalTH e€ pelneHue.

Ha nonstne anropurMa MOMKHO B3IIAHYTh H ¢ HECKOJILKO HHOW TOYKM
3penus. Kaxyto 3apady u3 0CKOHEUHOrO MHOKECTBA 3a4a4 MOXKHO Bbi-
pasuTh (3aK0AUPOBAThL) HEKOTOPLIM CIOBOM HEKOTOPOTo anaBuTa, a pe-
LWIEHHE 3a/laul KaKUM-TO APYTHM CIIOBOM TOro e andasura. B pesynbrare
NOy4nM (YHKUHIO, 3a4aHHYIO Ha HEKOTOPOM MOJMHOXKECTBE MHOXECTBA
BCEX CJIOB BbLIOPAHHOrO andaBUTa U NPUHUMAKLLYIO 3HAYCHHE B MHOXKeE-
CTBE BCEX CJIOB TOro ke andaBuTa. PeiuTh kakyro-1H00 — 3HAYUT HAlTH
JHayeHne 95Tol (QyHKUMM HA CJIOBe, KOAMPYIOLIEM [aHHYIO 3ajady.
A MMETb anropHUTM /A PELUEHUA BCeX 3ajay JAHHOrO Kiacca — 3HA4uT

UMETL  CANHbLIN CF]OCO6, NMO3BOJIAIOIMI 332 KOHEUHOE 4YHC/IO IHAros
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«BBIMUCIIUTE) 3HAYCHUE TIOCTPOCHHOW (PYHKUMM wisd MOOBIX 3HAYEHWH
aprymenTa u3 e€ obnactu onpenenenus. Takum 00paszom, anropurMude-
ckas npobaema — Mo cyuecTBy rpodiemMa O BbIUMCIEHUH 3HAYEHHN 3a0aH-
HOH (yHKLMY B HEKOTOPOM ajdasure.

OcTaercs yTOUHMTh, YTO 3HAYUT YMETh BbIUKUC/ANTL 3HAueHHe GyHKuNY.
DTO 3HAYUT BLIYMCIUTL 3HAUEHHE (QYHKUMU C NOMOILLIO NOAXOAAIIEH
MainHbl Tohtopunra. s kakux e QyHKUMA BO3MOXKHO MX THIOPHHIOBO
BbIUMCIICHHE? MHOIOUHMC/IEHHBIE HCCNEA0BAHHS YYeHbIX NOKA3anu, 4TO
Takoii knacc GyHkuMil upessbluaiino nmpok. Kaxmgas dynxuus, aas Bbi-
YKCJIEHHS 3HAYEHUI KOTOPOH CyINECTBYeT KakoH-HHOYAL &lIrOpUTM, OKa-
3aJ1aCb BBIUMCNIAEMON [TOCPEACTBOM HEKOTOPOH MaluHbl Thropunra. 3to
Aano 1nosoj ThIOPUHTY BbICKa3aTh CAELYIOULYIO IHIOTE3Y, HA3LIBAEMYIO
OCHOBHO# runoTe30M TEOPUU aJIFOPHTMOB HITH Te3ncoM TBIOpHHTra,

Tesuc Totopuura. [Ina HaxoxaAeHUs 3HaUYeHUH dYHKUUH, Za/laHHON B
HEKOTOpOM aspaBUTE, TOTAA U TOJNLKO TOTNAA CYUIECTBYET KAKOW-HHOYAb
IropuT™, Koraa GyHKUMa sBIAETCA BhIMUCAMMON o TbiopuHry, T. €. KO-
/12 OHA MOXKET BBIYUCAATLCS HA NoAxonsAuiel Mawwne ThropuHra.

DT0 03HA4aeT, UYTO CTPOroe MaTeMaTHUyecKoe MoHATHe (QYHKLNY, Bbl-
yucauMoe No ThIOPHHTY, ABISIETCA MASAILHOH MOJEABIO B3STOIO M3 OfbI-
Ta TIOHATHA anropurma. J{aHHBIH Te3uc ecThb HE 4TO WHOEe, KaKk akcuoma,
NOCTyJaT, 0 B3aMMOCBA3AX HALIEro OlbiTa C TOH MaTeMaTH4eCKOH TeopH-
€il, KOTOPYO MBI MOJ 3TOT OIBIT XOTHM NMO/ABECTH. KOHEUHO Ke, NaHHBIN
Te3uc B MPUHLMIIE HE MOXKET OBITh AOKA3aH METOJAaMH MaTeMaTHKH, [OTOo-
MY YTO OH HE UMECT BHYTPHY MaTeMaTHHECKOro Xxapakrepa (OfHa CTOpPOHA B
Te3uce — MOHATHE ANrOPUTMA - HC ABJAETCA TOYHLIM MaTeMaTHYECKUM
noHATHeM). OH BBIABHHYT, MCXOAS W3 OMbITA, U WMEHHO OMbIT NOATBEp-

KAACT €ro COCTOATEC/IbLHOCTD.
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Bupouem, He HCKNIOYAETCH MPUHLMITNAIBHAS BO3MOXKHOCTb TOTFO, YTO
Tesuc Totoputra Gyger onpoepruyT. [ 510ro gosmkHa ObITh yKasaHa
dyHKUMA, BoluMCAsSEMas ¢ MOMOULbIO KAaKOro-HuWOYIb alropuT™Ma, HO He
BhlUKC/IfemMas Ha kakoi-uubynb mawmnHe Teiopuura. Ho Takas Bo3mox-
HOCTb NPEACTABRIACTCS MalOBEPOATHOM.

[Toao6Ho Te3ucy ThtopuHra B TeOpUM peKypcHBHON (PyHKUMH BblABH-
raercs COOTBETCTBYIOILAs THIIOTE3a, HOCALLAs Ha3BaHKe Tesunca Yepua.

Tesue Yépua. Yucnopas dyHKUMA TOrAA M TOJLKO TOPa alrOPHTMK-
YECKH BbIYMCIIMMA, KOT/1a OHA PEKYPCHBHA.

W 9Ta runoresa He MOKeT ObITh JOKa3aHa CTPOro MaTeMaTHYeCKH, oHa
NOATBEPHARETCS NIPAKTHKOM, OrbiToM, MO0 MpU3BaHa yBA3aTh MPAKTUKY H
reopuio. Bee paccmarpuBaembie B MAareMaTHKe KOHKpeTHble (YHKilUH,
BBIUMCIIHMbIE B @JIFOPHTMHUCCKOM CMbIC/IE, OKA3aIHCh PEKYPCHBHBIMH,

Mbl [03HAKOMMWINCH ¢ HECKOALKMMHK TEOPHAMH, KaXaas M3 KOTOpbIX
YTOUHSET [OHATHE anropuTma. Bo3HUKAeT BONPOC, KaK CBA3AHbI ITH TEO-
puu Mesty coboit. OTBET Ha HEro AaeT cieayrolias Teopema.

Teopema 2.1 Credyiowue kiaccol QyHkyuil (3a0anneie Ha HAMypaib-
HBIX YUCHAX U MPUHUMQIOUJUE HAMYPATbHOE 3HAYEHUE) COBNADAIOM

1) knace ecex hynkyur survuciumvix no Teropuncy;

2) Knace 8cex PeKypeuBHbIX (hyHKYuULL,

JTO yKe He rMIoTe3a W He Te3nc, a MareMaThyeckas Teopema, kotopas
CTPOTO J0Ka3bIBAETCH.

MOXHO OTMETHTb, YTO CYUICCTBYIOT €I W /IpYrHe TeOpHu aJirOpHT-
MOB, M A1 BCEX Takke J0Ka3aHa UX PABHO3HAYHOCTb C PACCMATPHBAEMbI-
MK TEOPHAMH.

B 1936 roxy Yépuem Obl10 0KA3aHO, UTO HE CYLIECTBYET ajirOpUTMa,
MO3BOJIAIOLIEr0 1Tl KaXKA0H (OPMYJibl JIOTMKKM TMPEAMKATOR OfPeae/nThb,

6yne’r 71 OHA BBITOJIHUMON WK OGLHC?H&‘IHMOI’VL
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OnHo} u3 HanboIee 3HAMEHUTEIX AITOPUTMHUYECKHX MPOBIEM MaTeMa-
THKH ABnanack 10-1 npobiaema I'unsbepra, mocTaBinesHas UM B 4ucne apy-
rux B 1901 rogy na MexmyHapoaHoM MateMaTH4YeCKOM KoHrpecce. Tpe-
GoBanioch HalTH anropuIM, ONpeNesLOUMHN mns moboro mamodanToBa
YPaBHEHHs1, HMEET JIH OHO UEIOYUCIICHHOE pellicHuUeE.

JmodaHTOBO ypaBHeHWE eCTh YpaBHEHHWE BHAA F(x,y,.,z)=0, TIe
F(x,y,...,z)— MHOTOWIEH C UENBIMH MOKA3aTeIAMHU CTEMEHEH U HeJIbIMU KO-
>ddunuentamu. B obmem ciyuae sta npobiema f0iro ocrasanach Hepe-
ImeHHOH U Tonkko B 1970 roxy coperckuii Matematuk 0. B. Marusicesnu
J0Kazan e€ Hepa3pelinMOCTb.

B zakmouenue em€ pas OTMETHM, YTO AITOPUTMUYECKas Hepaspeliv-
MOCThb O3HA4aeT NHUIb OTCYTCTBHE €JHHOro Crocoba s peurenus Bcex
3a/1a4 JaHHOH OeCKOHEYHOM CEPHH, B TO ke BpeMs Kak[as MHAMBULYasb-
Hasl 3a7aiya BHOJIHE MOXET OBITH pelieHa MHAMBHAYAIBHLIM CIOCOOOM.
Taxk, nanpumep, HeCMOTpst Ha OTCYTCTBHE €IUHOIO AITOPUTMA, ONpeeis-
JOLETO MMEET JiM NHO(AHTOBO ypaBHEHHE LIEJIOUHCIICHHOE DelleHue, Ais
YaCTHOTO Cjiyyas AMO(AHTOBO YpaBHEHHE a,x" +a, x" +..tax+x, =0 X0-
POILO M3BECTHO, YTO BCE €r0 LIENbIC KOPHHU CIIeyeT HCKATh CpeH AeHTe-

Jiel ¢cBOOOIHOrO WieHa a,.

Bonpochbi 4151 cCAMOKOHTPOJISE

1 Yro Br nosmmaete nosa MamuHo# Trropunra?
2 M3 kakux yacTeif coctouT MamnHa Teiopunra?
3 Jlaiite onmpeneneHHe MAIHHHOTO CJIOBa.
4 Kakas ¢yHKIHS Ha3bIBACTCS IUCIIOBOM?

5 Kakas ¢ysHxnus Ha3piBaeTCs YaCTHIHO-YHCITIOBOU?
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6 Jlaiite onpenienenye GpyHKIMH, BEIMHCIUMOM 1O ThropuHry.

7 Kakue dyHKIMH HA3BIBAIOTCS NPOCTEHIIAMHU?

8 Jlaifte onpeeyieHNe ONepalyy CynepHo3ULIH.

9 Jla#iTe OIpeJieieH)e OTiepalliy NPEMHTHBHOM PEKypCHH.

10 JaitTe onpenencHue onepanuy MUHUMHA3ALHH.

11 Cdopmymupyiite Tezuc Hepua.

12 Cdopmynupyiite Tesuc Trriopuara.

13 Kakas cBA3b MeXIy QYHKIHMSIMH, BBIUMCIAeMbIME 10 ThiopuHTy 1

YACTHYHO PEKYPCHBHBIME (QyHKIMAMHA?
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