MnaBa 5
SJiIeMeHTbl Teopumn anropuTmMoB

§ 34
YTOo4YHeHue NoHATUS anroputmMa

3aueMm HYKHO OoIlpenejeHue aJII‘OpHTMa?

Kax BbI 3HaeTe, aJJTOPUTMOM HAa3BIBAIOT TOUHBLIN HAOOP MHCTPYK-
MU AJIsT UCTIOJHUTEJA, KOTOPHIA IPUBOAUT K PEIeHUIO 3aJauu 3a KO-
HeUYHOe BpeM.

OcoO0bIfi MHTEpeC IPOABIIAIN K ajJropurMaM mareMaTurku. Oguu
U3 APEBHEUNINX M3BECTHBIX aJTOPUTMOB — aJropuTM EBKJInAa Aad
BbIUHMCJIeHUsT HamboJsbiero obiero peautensa (HOJIL) nByx HaTypaib-
HbIX uncesi. CamMo cJI0BO «anropuTMm» (0T mMeHu martematuka IX Beka
anb-XopeaMu, KOTOPOrOo CUMUTAIOT OCHOBATeJeM aJireOphbl) BBEJ B HAY-
Ky B XVII Beke Hemenikuit marematuk I'. B. Jleit6ounir.

Ilosiroe BpeMs CUMTAJOCh, YTO MJIS JIFOOOM MaTeMaTU4yecKoii 3aja-
Yy MOYKHO HAUTH MeTOoJ (aJITOPUTM) PeIlleHus, IIPOCTO IJsd pAla 3amad
TaKWe aJTOPUTMBI €eIé He HalAeHbl. Ty HAeI0 BHICKa3aJl ajib-Xopes-
MU, TaKOH K€ TOUKM 3PEHU IMPUAEePKUBAJINCH U IPYyrue MaTeMaTUKU
BILJIOTH OO Hauaja XX Beka.

OnmHaxo, HeCMOTPS Ha BCe YCUJIUA, PEIIUTh HEKOTOPhIe 3aJauu He
yoaBajoch B TeueHue croJsietuii. Hampumep, 06e3ycHemnrHo 3aKOHUM-
JUCh MHOTOUMCJIEHHBIE IIONBITKY HAWUTH aJTOPUTM [AOKA3aTeIbCTBAa
IPaBUJIbHOCTH JIIOOOH TeopeMbl Ha OCHOBE 3aJaHHOI CHCTEeMbI aKCHOM.

B 1931 r. aBcrpuiickuii marematuxk K. I'émenb mokasas Teopemy
0 HEIIOJIHOTE, CMBICJ KOTOPOM COCTOUT B TOM, UTO B JIFOOOM JOCTATOY-
HO CJIOKHOU (pOpMaJIbHOM cUCTeMe, OCHOBAHHON Ha akcmoMax (Hampu-
Mep, B apuMeTHKe, I'le BBeJeHbl HATypaJbHbIE UNCJa W OIepaliuu
CJIOKEHUSA M YMHOXKEHUSA), €CTh YTBEPIKAEeHNE, KOTOPOEe HEBO3MOIKHO
HU [O0KasaTh, HU OIPOBEPTHYTH B paMKax aToii cucteMbl. IlosToMy
ObLJIO BBICKA3aHO IIPEJIIOJOKEeHre O TOM, UYTO HEeKOTOPbIe 3aJauu
aJTOPUTMHUUYECKN HepaspemruMbl, T. €. [IJsd HUX B IPUHIUIE He
CYIIIECTBYET aJITOPUTMA PEIIeHusA, U II0ITOMY MCKATh ero 0ecCMBbICJIEH-
HO. YTOOBI CTPOTO JOKa3aTh WU OMPOBEPTHYTH 9TY TUIIOTE3Y, HYIKHO
OBLJIO BBECTU MaTeMaTHUUYeCcKoe IMOHATHE aJITOPUTMA.

«OmpeneeHue» ajropuTMa, KOTOpoe MbI IIPHBEJIU B Hauaje IJIaBbI,
YaCTO HAa3BIBAIOT UHMYUMUBHbLM, ITIOTOMY UYTO OHO COJEPKUT TaKme




SnemeHTbl TEOpUUn asiropuTMoOB

«HEMaTeMaTHuJYeCKre» IIOHATHUS, KaK «TOUHBIN HAGOP», «MHCTPYKIUA»,
«HCIIOJTHUTE/b», «pellleHre 3aJaur». OTH TEePMUHBLI HEBO3MOKHO 3allu-
caTh CTPOr0, MCIOJIB3Ys A3BIK MAaTeMaTUKU U JIOTUKU, [I09TOMY MAJIsI Ma-
TEeMaTUYECKOT0 JOKA3aTeJILCTBA TAKOe OIlpe/esieHre He IMOIXO/NT.

WccnemoBanusa B 3TOM 00JiacTU, KOTOPbIEe HAYAJIW AKTUBHO IIPOBO-
mutbesad B 30-x romax XX Beka, MPpUBEJN K BOSHUKHOBEHUIO TEOPHUU
aJIrOPUTMOB, KOTOPAs 3aHUMAETCsH:

¢ JOKa3aTeJbCTBOM aJII‘OpHTMH‘IeCKOfI Hepa3pelrnMoCTH 3agav,
¢ AHAJIMXU30M CJIOKHOCTH aJITOPHUTMOB;
° CpaBHI/ITeJIbHOﬁ OILeHROfI KadeCcTBa ajJIirOPUTMOB.

3HaunuTeJ bHBIN BKJIAJ B PAa3BUTHE TEOPUU AJTOPUTMOB BHECJIH MaTe-
matuku A. Teiopunr (Bemukobpurauusi), 9. Iloct (CIITA), A. Uépu
(Benukob6purauus), C. Kauuu (CIITIA) u A. A. Mapkos (CCCP).

Yro Taxkoe aaropurm?

ITepBble u3BeCTHBIE AaJTOPUTMBI — OTO TPABUJA BBIMOJHEHUS
apudMeTnueCcKUX AeHMCTBUN ¢ umcaaMu. B HUX UYETKO oOIpeneseHbI
00beKThI (Uncjaa B AECATUYHON 3almMcU) U dJeMeHTapHbIe Imaru (Cjo-
JKUTH, BBIUYECTH, IEPEMHOKUTH ABa OJHO3HAUHBLIX UMCJIa — BCIIOMHU-
Te TAOJUIIBI CJIOKEHUA W yMHOMKeHUudA). IlocTernmeHHO CJI0KHOCTH 3a-
a4y, KOTOPBIE PEIajucCh C IIOMOIIBI0 aJrOPUTMOB, YBEJINYNBAJIACH, U
THOHSATHE «IIIar aJTOPUTMa» OKas3ajJoCh HEUETKUM, pasMbIThIM. Hampu-
Mep, MOYKHO JIM CUUTATh DJEMEHTAapPHBIM IIaroM pPas3JIoKeHWe YucJja
Ha IIPOCThIe MHOMKUTEW UJIU CJI0KEeHUEe MHOTO3HAUHBIX UMCEJ?

Co BpemMeHEM IMOHATHE AJTOPUTMAa PACIIUPUJIOCH — CEeHYac MBI I'O-
BOPUM 00 aJITOPUTMAaX [AJA MCHOJHUTEJNeH, KOTOpble paboTaioT C TeK-
cTaMu UM IpyruMu od0beKTaMu peajabHOro Mmmpa. OmqHaKo 0Ka3ayioch, UTO
BCe BTU OOBEKTHI MOIKHO TE€M WJIU HHBIM CIIOCOOOM 3aKOAUPOBATH B
BHUe IIelI0YeK CHMBOJIOB, TaK UTO JIIOOOM aJroOpuUTM CBOAUTCSA K IIPeosd-
pPasoBaHUIO OJHOW CHMBOJIBHOIW CTPOKHU B JIPyryro. B aaropurme 1mrax-
MAaTHOU UTPHI O0BEKTHI — BTO (DUT'YPHI Ha TOCKE, HO UX PACIIOJIOMKEHUE
JIETKO 3aKOAUPOBATHh B CUMBOJILHOHM (opMe (BCOOMHHUTE 3alUCh IIaX-
MaTHBIX mapTtuit). TaKuM Ke CIIocoO60M MOYKHO IIPEICTABUTH M KJACCHU-
YyeCcKue BBIUMCIUTEIbHbIE aJITOPUTMbBI — OIIepaIiuu ¢ mudpamu.

ITosTOoMy MOJKHO paccMaTpPUBATHL TOJBKO aJTOPUTMBI 00pabOTKU
CUMBOJBHBIX CTPOK, & MOJyUEeHHBIE Pe3yJbTaThbl OyAyT MPUMEHUMBI K
JA00BIM anropuTMaM. Kak BBI 3HaeTe, TEKCT, 3alIMCAHHBIA C TTOMOIIBIO
J1000T0 asiaBuTa, BCETAA MOYKHO IIEDEBECTU B ABOUYHBIN KO, II03TO-
MY, BOOOIIle TOBOPSA, AOCTATOUHO PACCMATPUBATH TOJBKO AJITOPUTMBI,
paboTaroiue ¢ ABOMYHBIMU TOCJIEIOBATEIHHOCTAMMU.
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IIpo r000i1 aJIropuUTM MOYKHO CKas3aTh CJeAYIOIee:

e AJTOPUTM IIOJyYaeT Ha BXOJ AMCKPETHBIN 00BEeKT (HampuMmep,
CJI0BO);

e ayropuTM obOpabaTbiBaeT BXOAHOI OOBEKT IO Imaram (IUCKpeT-
HO), CTPOS HA KasKJOM Iare MPOMeKyTOUYHbIE JUCKPETHbIE 00b-
€KThI; TOT IPOIECC MOYKET 3aKOHUUTHCA UJIU HE 3aKOHUUTHCSH;

e ecJIM BBLIIOJIHEHNE aJIrOPUTMAa 3aKaHUYMBAETCs, ero pe3yabTaT —
9TO OO'BEKT, IIOCTPOEHHLINA Ha IIOCJIeJHEM Iare;

e ecJV BBINOJHEHUE aJITOPUTMa He 3aKaHUMBaeTcdA (aJropuTM 3a-
MUKJWBAETCA) UIN 3aKaHYMBAETCA aBapuUHO (Hanmpumep, B pe-
syJsbraTe nesenus Ha 0), To pe3ysabTaT ero paboThl IPU JAHHOM
BXOJ/le He OIIpeiesEH.

JI1000if aIropuT™M paccumTaH HA ONPEeAeJEHHOTO MCIIOJHUTEJSI: OH
IOJI?KEH VCIIOJIb30BATh TOJBKO MOHATHBIE 9TOMY HUCIOJHUTEII0 KOMAaH-
nbl. 3ajaHue OJId UCHOJHUTEJNSA — BJTO TeKCT Ha cheliuaJbHoM ((op-
MaJbHOM) A3BIKEe, KOTOPhIII OOBIYHO Ha3LIBAIOT IIporpaMMoii. ITosTomy
MOYKHO OIIPEJeJIUTh AaJITOPUTM KaK NOporpaMMy [IJsA HEKOTOPOTO
VCIIOJTHUTEJISA.

HamomHuM, 4TO, ¢ TOUKU 3PEHUA TEOPUHU AJTOPUTMOB, HOCTATOU-
HO paccMaTpuBaTh TOJBKO aJITOPUTMBI, paboTamIlue C IEMOYKaMU
CHMBOJIOB, KOTOPbIe HA3bIBAIOT cjoBamMu (puc. 5.1).

BxoxgHoe ciioBO BrixoxmHoe ciioBo

MYXa — Anroputm —)  CJIOH

Puc. 5.1

Kakapiit anroputMm 3amaét (BerumciasgeT) (PyHKIUIO, KOTOpasi IIpe-
o0pasyeT BXOJIHOE CJI0BO B pe3yabTaT (BbIXOaHOE cj0B0). Tarkasa QyHK-
U MOJKET OBITh He OIpelesieHa AJIs HeKOTOPHIX BXOMHBIX CJIOB, €CJIU
AJITOPUTM 3aIUKJINBAETCA MU 3aBEPIIAeTCsI aBapUiiHo.

DyHKIUA, 3aJaHHAA aJITOPUTMOM, MOYKET ObITh HUTZE He oIpeie-
nena. Hampuwmep, ajroputm

HII IOKa Ia
K1,

3allMKJINBaeTCd IIpu J1000M BXOOJHOM CJIOBE.
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AJropuTMbl Ha3LIBAIOTCA J9KBUBAJEHTHBIMH, €CJIU OHU 3aJatoT
onHy u Ty Ke (GyHKNuio. To ecTh mpu JII0OO0OM BXOJHOM CJIOBE 00a aJI-
ropuTMa MOJIKHBI IPUBOAUTL K OAHOMY U TOMY K€ Pe3yJabTaTy WJIN
3anuKJAnBaThea (00a ajropuTMa He BBIZAIOT HUKAKOIO pe3yabTarTa).
Hanpumep, ciaexayroliume ajaropuTMbl IJisi BbIOOpPAa MUHUMAJBLHOTO U3
3HAUEHUN ITepeMeHHbBIX @ U b SKBUBaJIEHTHBI:

ecnn a<b To M:=b

M:=a ecin a<b To
MHaYe M:=a

M:=b BCe
BCe

yHHBepcaJII)HBIe HCITIOJTHUTEJIN

Kak MBI yoKe BuUIesiv, MOHATHE aJTOPUTMa OKa3bIBAETCS «IPUBH-
3aHHBIM» K €ro HCIOJIHUTEJI0 U HEKOTOPOMY SA3BIKY IporpaMMUpOBa-
HUA. 9TO He II03BOJIAET OIIPEeAe/IUTh AJTOPUTM KaK MaTeMAaTUYeCKI
o6mekT. IlosTOMy BO3HUKJIA uAeA IOMNBITATHCA IIOCTPOUTH YHHUBEP-
CaJIbHBIN HCIIOJTHUTEb.

YHuBepcanbHbIA UCMIONTHUTENb — 3TO UCMONHUTENb, KOTOPbIA MOXET
mMoaenvpoBaTb paboTy nboro Apyroro NCNONHUTENS.

OT0 3HauWT, YTO ANs Nboro anropMTMa, HanmcaHHoro Ans nboro
WCMOSMHUTENS, CYLLECTBYET SKBMBANEHTHbIA anropuTm

ONS YHUBEPCANbHOrO UCTMONHUTENS.

Takoil MCIOJHUTEJb MOYKHO OBLIO OBI MCIIOJB30BATh JJIA JOKasa-
TeJbCTBA PA3PEIIMMOCTU WJIN HepaspenrmMocTu 3anad. KEcam ypaérca
TOCTPOUTH AJTOPUTM PeIIeHUA 3a4aUl Jisd YHUBEPCAJIBHOTO MCIOJTHU-
TeJsd, TO 3aJavya paspelruma. Ecam OoKasaHO, YTO AJITOPUTM He Cy-
IIeCTBYEeT, TO 3amadya Hepasdpemmma. CucremMa KOMaHJA TaKOTO HCIIOJ-
HUTEJS OOJKHaA OBITh KaK MOMKHO IIPOIlle — TaK ero OyaeT Jierde
HMCIIOJIL30BAaTh B JOKa3aTeJbCTBaX.

B cepenure XX Beka pasHbIMM YYEHBIMH HE3aBUCUMO JAPYT OT
Ipyra ObLIM TPENJ0sKeHbl HECKOJbKO HCIIOMHUTEel, IPeTeHIYIOINX
Ha DPOJIb YHUBEPCAJBbHBIX (OHU OyAYyT PacCMOTPEHBI AaJiee), IIPUUYEM
B TEOpHU AJITOPUTMOB JOKA3aHO, UTO BCE OHU JKBUBAJIEHTHBI JPYT
IpyTy. 9TO O3HAYaeT, YTO MJid JIOOT0 aJrOpuTMa AJA OJHOTO YHU-
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BE€PCAJbHOTO HCIOJHUTEISA MOYKHO HOCTPOUTH SKBUBAJEHTHBIN aJjro-
PUTM [JIsI APYTOT0 YVHUBEPCAJIHHOI'O MCIIOJIHUTEJIA.

Kak xe cBsi3aH yHMBepCaAJbHBIN HCIOJHUTEIL C IPOOJEeMOI CTPO-
roTo OmpejeIeHUs aaropurma?

NioGoli anropuTmM MoXeT ObITb NpeacTaBreH kak nporpamma O
NS YHBEepcanbHOro UCNonHUTens.

ITO OCHOBHASA HUIes TeOpHUU aJaropuTMoB. CTpPoOro moKasaTh 3TO YTBEP-
JKIeHUEe HEeBO3MOMKHO, IIOTOMY YTO 3/IeCh HCIOJb3yeTCsA WHTYUTUBHOE
TOHATHE «aJTOPUTM».

Kax MBI yBUAUM, KaKIbIli YHUBEPCAJbHBIA HCIOJHUTEIb OIIU-
CBIBAaeTCs C MHOMOIIBLIO MaTeMaTHUYeCKMX TePMUHOB, IIOSTOMY Ha ero
OCHOBE MOJKHO JaTh CTPOroe OoIIpeeieHre ajJropuTMa:

Aﬂl'OpMTM — 3TO nporpamMmmMa ansa yHmeepcaribHOro UCnoJiHUTEenN4. O

YHuBepcaabHBLIA HUCHOJHUTEIL — 5TO HEKOTOpPas MOIeJb BHIUMC-
JeHU#, KoTopas 3aJaéT CIIOCO0 OMMCAHUSA aJTOPUTMOB M UX BBIMOJIHE-
Hus. Mogeisb BBIUMCIIEHUHA MOJIKHA COMEPIKATh:

e «IIPOIECCOP», 3aMAIOMINI CHUCTEeMY KOMAaHM 1 CIOCO0 MX BBIMOJI-
HEeHUS;

e «IaMAThb», OIIPENEJIAIOIIYIO CIIOCO0 XPaHeHU JaHHbBIX;

e SA3BIK IIPOTPAMMUPOBAHUA (CIOCOO 3aIIMCH IIPOTPaMM);

e crooco0 BBOJA HAHHBIX (UTEHUS BXOILHOI'O CJIOBA);

e cmoco0 BEIBOZA CJOBa-pes3yabTaTa.

Bce YHUBEPCAJIbHBbIE€ HCIIOJITHUTEJIM SKBHUBAJIEHTHBI, IIO3TOMY IIO-
cienHee HpI/IBe,Z[éHHOe orrpenesyieHre aJiropuTMa He 3aBHCUT OT KOH-
KPEeTHOI'o MCIIOJTHUTEJIA.

Mamunaa TeropuHTra

IlepBLIM mpenIOKUI YHUBEPCAJIbHBIN MCIIOJHUTENb AHTJINUCKUN
marematuk Ajgan Teoopunr. I[IpugymanHoe mM BooOpaskaeMoe yCTPOi-
CTBO COCTOUT U3 TPEX YaCTe:
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e 0ECKOHEYHOIl JJeHMmbl, Pa3IeJEHHON Ha AUYEHKN;
e Kapemku (YUTAIOINIEN U 3aIINCHIBAIOIIEN TOJIOBKHU);
° NPoOZPAMMUPYEMOZ0 ABMOMAMA.

IIporpamMupyeMbIii aBTOMAT YIPaBJIseT KapeTKoi,
mochLaas el KOMaHIbI B COOTBETCTBUU C 3aJIOKEHHOM
B HeEro cCMeHseMou IporpamMmoii. JIeHTa BBITOJIHAET
PoOJIb MaMsATHU KOMIIBIOTEPa, aBTOMAT — POJIb IIPOIlec-
copa, a KapeTKa CJHYKUT [IJsd BBOJA U BBIBOAA HaH-
HeIX. Taxoe ycTpoiicTBo HasbIBaroT MamuHOi Thio-
puHTa.

TeopeTuuecKku JeHTa B malnuHe ThiopuHTra 6€CKO-
HeUYHa, OJHAKO B KaKILIA MOMEHT BpeMeHUH pPabdoThI A. Tsropunr
MAaIIUHBI MCIIOJb3yeTCs JUIINb KOHEeUHAas €€ YacTh. (1912-1956)

Kaperka B 11000i#fi MOMEHT BpPeMeHU HaXOAUTCA HaJI OOHOUN sueii-
KO, aBTOMAT MOJKET UUTATh U U3MEHSATH COAEPIKMMOEe 3TON SUYelKu,
KOoTopasi Ha3bIBaeTCs TeKyliel (padouei) sueirkou (puc. 5.2).

Kaperka

BeckoHeuHas JieHTa r
L [ JTalofafa] [ |

Texkymias asueiika

Puc. 5.2

B kaxkayio AYedKy JeHTBI MOJKHO 3amucaTh OAWH JI000H CHUMBOJI,
OpuHaLJIe;Kalluil BbhIOpaHHOMY aydasury. Jlio0oi ajndaBur obsa3a-
TeJIbHO COINEP:KUT Hpobes (IIyCTOW CHMMBOJI, COOTBETCTBYIOIIUII «YMC-
TBIM» YYaCTKaM JIEHTBI), KOTOPBIM MbI OyaeM obosHauaTh sHaxom [l.
Andasut o0bIUHO 00O3HAUAETCA OYKBOiI A, a ero sjieMeHTbl — CTPOY-
HBIMH OykBaMu a ¢ uHzekcamu: A = {a,, a,, ..., ay}. Hanpumep, ai-
daBur mamuHbl ThIOpuHTra, paboTaiolleil ¢ ABOWYHBIMHU YHCJIaMU,
sagaérea B suze A = {0, 1, O}.

HenpepbIBHYIO I€IIOYKY CHMBOJIOB Ha JIEHTE Ha3bIBAIOT CJIOBOM.
Ha pucyuke 5.2 jsenra comep:kut cioBo «1011», KoTopoe MOKHO BOC-
OPUHUMATh KaK IBOUYHOE UHCJIIO.

ABTOMAaTOM HA3BLIBAIOT YCTPOMCTBO, paboTaroliee 0e3 yyacTus ue-
JoBeka. ABromar B Mainuie ThbIOpHHTa MMeeT HECKOJbKO COCTOSIHUM
W TIPY OUPEJeJEHHBIX YCIOBUAX IEPEXOAUT M3 OJHOTO COCTOSAHUS B
npyroe. CocTosaHre aBTOMAaTa OIIPeesiseT Ty IIPOMEKYTOUHYIO 3a1auy,
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KOTOPYIO perraeT aBTOMAT B JaHHBIN MOMEHT. JTO HAIIOMHHAET COCTO-
AHUSA YeJOBEeKa: HOUbIO OH ciuT (cocTtosgHue 1), yTPOM BCTAET M yMBbI-
Baerca (cocrossiHue 2), 3aBTpaxaeT (cocTrosaHue 3), UAET Ha padoTy
(coctossnue 4) u T. I.

MHuo:xecTBO Bcex COCTOAHUN aBTOMaTa o0O3HAuUaeTcsa OyKBOI @, a ero
BJIEMEHTBI — CTPOYHBIMU OyKBaMu ¢ ¢ MHAEKcaMU: Q ={qy, @9, -» Qps)-
IIpuHaATO, YTO B HAUAIBHBIZ MOMEHT MaIlinHa ThIOPUHTA HAXOAUTCA B CO-
CTOAHUU (.

Ocoboe cocTossHHNE ¢, — BTO COCTOAHHEe OcTaHOBa. Ecimu mamuza
HIepexoquT B BHBTO COCTOAHWE, BBINOJHEHUE IIPOrPaMMBI  Cpasy
OCTaHABJIMBaETCAH.

ABromar ympaBiaseTcsa mporpammvoii. Bo Bpems KayKkmoro Irara
OpoTrpaMMbl aBTOMAT BBLIMOJIHSAET MOCJIEL0BATEeIbLHO TPU AENCTBUS:

1) uaMeHsieT CUMBOJI B paboueil Aueiike Ha Apyrou (1jau ocTaBiasaeT 6e3
n3MeHeHuit);

2) mepeMeraeT KapeTKy BJ€BO WJIX BIPABO (MJIU OCTABJISET HA MECTE);

3) mepexoauUT B APYToe COCTOAHME (MM OCTAéTCA B MPEsKHEM COCTOS-

HUU).

ITosToMy mpu cocTaBJeHUU IIPOTrpPaMMbI IJaA KayKIOW mapbl (cumeo.,
cocmosrue) HYXHO OIpeJesIUTh TPHU IlapaMeTpa: CUMBOJ @; U3 BBI-
OpamHoro aadaBura A, HampaBjieHHe IIepeMeIleHns KapeTKu («— —
BJIEBO, —> — BIPaBO, TOUKA — HET IIePEeMEIeHNsI) 1 HOBOE COCTOAHUE
aBTomMaTa ¢,. Hanmpumep, xomanza 1 < ¢, o0O3HauaeT «3aMeHHUTb
cuMBOJI Ha 1, mepeMecTUTh KapeTKy BJIeBO Ha 1 AYEeWKYy W HepeuTu
B COCTOSIHHE (5.

IIpumep 1. Ha jeHTe 3ammcaHo YMCJIO B ABOMYHOM CHCTEME CUNC-
neuns. Kaperxa HaxomuTcs rae-To Hajn umciaoMm. Tpebyercs yBesu-
YUTH YUCJIO HA eTUHUILY.

Jis Toro 4TOOBI IIOCTPOUTH MaIInHy ThIOpUHTa, HYMKHO:

e ompenenuTh andaBUT MAaIIUHB ThlopuHTA A}

e BBIJEJIUTH IMPOCTEHINME I0A3aaul U OIPeNelnuTh HaO00op BO3-
MOXXHBIX COCTOAHUN @; 3a/aTh HadaJbHOE COCTOAHUE ¢; U KO-
HeUYHOe COCTOAHUE ¢, (B KOTOPOM MalllHa OCTaHAaBJIUBaeTCA);

® COCTaBUTHL IPOTPaMMy, T. €. IJId KaXJou mapsl (a;, ¢,) oupene-
JUTHh KOMaHJY, KOTOPYIO MOJKEH BBITTOJHUTH aBTOMAT.

Kax mMbI yoke BbIICHMIM, ajadaBUT MaIluHbl ThlopuHra, pabora-
[oIell ¢ ABOMYHBLIMHU YNCJIaMHU, BKJIOUaeT cuMBoJbl 0, 1 u mpobes:
A={0, 1, O}. Ompegenum BO3MOKHBIE COCTOAHUS (PasodbLEM 3amauy
Ha sJieMeHTapHbIe M0o3aLaun):
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1) ¢, — aBTOMAT HIIleT IPaBLIil KOHEI] cJIOBa (YHCJIa) HA JIEHTe;
2) g, — aBTOMAT yBeJIMYNBAET YUCJIO HA 1, IPOXO/S eT0 CIIpaBa HAJIEBO,
¥ OCTaHaBJIUBAETCS, 3aKOHUYUB PabOTYy.
Teneps 3atimémca nporpammoii. Ha mepBom arame, Korga aBToMar
UIIEeT KOHeI[ CJI0Ba, ero paboTa MOKeT OBITh OIIMCAaHa TaAK:
1) ecsiu B paboueii sueiike 3amnucaHa mudpa 0, mepeMecTUTLCS BIPaBO;
2) eciiz B paboueir sueiike s3anucaHa mugdpa 1, mepeMecTUTLCSI BIIPABO;
3) ecsiz B paboueii sueiike mpodeJi, IePeMeCTUTh KAPETKY BJIEBO U IIe-
PeiiTh B COCTOSHIUE (.
Torpa meiicTBUA aBTOMATa B COCTOSHHUM (; MOYKHO IIPEeJCTABUTEL B BUJe
TabJaUIBI, TAe B 3ar0JOBKAaX CTPOK 3alMCBHLIBAIOTCSA CHUMBOJIBI ajadaBu-
Ta, a B 3ar0JIOBKax CTOJIOIIOB — cocToAaHusA (puc. 5.3).
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3aMeTM, YTO BO BCeX CJYyYasIX CHMBOJI II0J KAapeTKOM He MeHseTCsd.
Kpome Toro, cocrosHme MeHseTCA TOJBKO B IIOcjiegHed sueiike. Ilo-
STOMY IJIA YIIPOIIEHWs 3alicy He OyaeM yKasblBaTh B TabJHIlE TO,
YyTO ocraérca 0e3 m3MeHeHUii. Tak, Ha HAII B3TJAL, O0oJiee KPaTKO
u noHATHO (puc. 5.4).
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Bropoil sTanm — yBeJWUYeHMe ABOMYHOIO UHCJIA HA €IUHHUILY. ITO
MOJKHO CIeJjlaTh CJeAYIONMM ciiocoboM (BcmoMHUTE TeMy «CucTeMbl
CUMCJIEHUA» ):

1) ecsiu B paboueii Aueiike 3amucana nugdpa 0, sammucars B Heé 1 u cTo1I;
2) ecsiu B paboueli sueliKke 3anucaHa mudpa 1, BHIIOJTHUTL IIEPEHOC B

cTapIuii paspsag — 3anucaTh B AueiKy 0 u mepemMecTUTHCS BJIEBO;
3) ecau B paboueil suelike IpodeJ, 3amucaTh B Heé 1 1 cTOoII.




YTO4YHEeHue NoOHATUS ajaropurtma

HJia Toro 4TOOBI OCTAHOBUTH PAbOTy Mammubl ThIOPUHTA, HYMKHO IIe-
peBecTHu e€ B COCTOSIHHE OCTaHOBAa (. Temepb MOKHO J00aBUTH B Tab-
JIAITY CTOJIOEIl, COOTBETCTBYIOIIMUM COCTOAHUIO ¢, (puc. 5.5).
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Puc. 5.5

ITocTpoenHnas mosiHaa Tabauma (cMm. puc. 5.5) — 5TO U ecTh NMPO-
rpamMMa aaa mamuHbl Teiopuara. O6paTtute BHUMAaHUWE, YTO MBI pas-
OMJIM MCXOAHYIO 3amady Ha MoAs3amadu, AJIS KaKIoH M3 HUX COCTaBU-
JU TIporpaMMy, a IOTOM WX COeIMHUJIN. J[Be moasamadu CBA3AHBI Ue-
pes sueiiky (O, ¢;), B KOTOpoil coCTOSHMe aBTOMAaTa H3MEHSeTCH
Ha (5. B maHHOM mIpocTelillleM ciaydae B KaKJOM U3 JBYX aJIrOPUTMOB
OBLJIO MCIOJB30BAHO TOJIBKO OJHO COCTOSAHIE, HO 3TO He 00d3aTesb-
HO — MOJKHO TAKHM K€ CIIOCOOOM COeAUMHATHL M 00Jiee CJIO0YKHBIEe aJiro-
putmbl. Eciau anaroputTMbl A m B MOXKHO 3amIporpaMMHPOBATH Ha
mamuHe TpIOpUHTA, TO U JIIOOYI0 HUX KOMOWHAIIMIO TOXKE MOXKHO
3aIporpaMMUpPOBATD.

THIOPUHT TPEATIOJI0KNUI, UTO:

JTroGow anropuTm (B MIHTYMTMBHOM CMbICIIE 3TOrO CIIOBa) MOXET ObITb
npeacTaBrieH kak nporpaMma Ans MalunHbl TeropuHra.

9TO yTBEpIKIeHUWEe B TEOPUH aJrOPUTMOB M3BECTHO KAaK Te3HuC
Yépua—TrropuHra.

Mamuaa ThopuHra MosKeT OBITh CTPOrO 3aJaHa C TOUKHU 3PEHUS
MaTeMaTuKu. AapaBuT A u HAOGOP BO3MOMKHBIX COCTOSAHUNA & MOTYT
OBITH 3aIlMCAaHBI B BUAE MHOJKECTB, a IporpamMma — B BuUe IATEPOK
Buza (a;, qp, @ dy, q,), 33Ja0MUX KOMAHAY «eCIM MalliHa HaxXo-
JUTCS B COCTOSHUU ¢, U B pabodeli Adelike 3alllCaH CHMBOJI q;, TO 3a-
nucaTh B pabouyo AYeiKy CHUMBOJ @;, CMECTUTHCA B HAIPABICHUN dy,
U IepedTHu B cOCTOAHWE ¢, ». Hanmpumep, mpuBeJéHHAaA BEIIIE IIPO-
rpaMMa yBeJWYeHUs ABOWYHOTO uYmcjia Ha 1, 3amucaHHas B BUE
TAaKUX MATEPOK, BBITJIAIUT TaK:

(07 Q1’ 0’ ) Q1)’ (17 Q1’ 1’ ) ql)? (D’ qv D5 <, (I2),

(O, qz’ 1’ * qo)’ (1, qz’ 0’ <, QZ)7 (D7 Q2’ 19 ° QO)'




SnemeHTbl TEOpUUn asiropuTMoOB

drTa MalInHa — MaTeMaTHYeCKHil 00beKT, U JaHHOe Ha e€é OCHOBe
ompeesieHNe aJIlOPUTMa MOKET HCIOJb30BATLCA AJISA JTOKa3aTeJbCTB.
EnBa siu MOKHO IpUMeHUTL MaINuHy ThIOPUHTA OJA PerieHus IIpak-
TUYECKUX 3a7ad, HO 9Ta IIPOCTasi MOeJb ajJTOPHUTMa OUYeHb yAO00HA
IJIST IPOBEIEHUSI TEOPETUUEeCKUX MCCJeIoBaHUM. B oTiaudume or mHTYM-
THUBHOI'O OIIPEeIeJeHUs aJITOPUTMa HOBOE OIIpeJejieHHe He COLEPIKUT
TaKUX HEOIPEeAeJIEHHBIX IIOHATUIN, KaK <«WHCTPYKIIUA», <«HUCIOJHU-
TeJdb», «pellleHue 3amaun». Takum obpasom, GopMaabHOE OIIpenesie-
HHe CJIOBa «aJIrOPpMTM» (HO TLIOpI/IHI‘y) BBITVIAOAUT TaK: aJIT'OPUTM —
9TO mporpaMma IJs MainuHbl ThlopuHra.

Mamusna Ilocra

IIpakTuuecku omHOBpeMeHHO ¢ ThIOpUHTOM
(B ToMm ke 1936 r.) u He3aBUCUMO OT HETrO aMepUKaH-
ckuii marematuk 9. JI. Iloct mpepao:xkuia ermié Goee
TIPOCTYIO CUCTEMY O0pabOTKU AAHHBLIX, HAa OCHOBE KO-
TOPOU IO37Hee ObLIAa IIOCTPOEHA TaK HasbIBaeMas Ma-
muHa Ilocra.

JlenTa B mamuue IlocTa (Tak sXKe Kak ¥ B MalllnHEe
TrropuHra) 6eckoHeuHa W pasburTa Ha dyelKm. Kark-
nas syeiiKa MOJKEeT colep:KaTh MeTKY (ObITh oTMeue- 9. JL Ilocr
Ha) UJIU He colep:KaTh eé (mmycrad sueiika) (puc. 5.6). (1897-1954)

Kapetka

Beckoneunas JeHTa r

Texrkymiaa aueiika

Puc. 5.6

Taxum o6pasom, ITocT coxkparua anadaBUT BCEro A0 ABYX IUDpP. ITO
IOIYyCTUMO, IOTOMY UYTO JIOOBbIe JaHHBIE MOJKHO II€PEKOAMPOBATH B
IBOUYHBIN KOX, COIOCTABUB KaKI0¥M OyKBe MCXOAHOro ajdaBuUTa YHU-
KaJbHYIO IOCJIeOBATEJIbHOCTDh HYJIeN 1 eIUHUII.

Kpome Toro, aaroputm paborTbl Mamimubl IlocTa 3amaércsa He B
BUIe TabJUIBI, a KaK IIporpaMMa, COCTOSINAsd U3 OTAEJIbHBIX KOMAaHI.
Cucrema xomaua mamuubl IlocTa cOgep:KUT TOJNIBKO 6 KOMaHL:

«— — I[epeMecTUTh KapeTKy Ha 1 siueiiKy BJIeBO;

- — IIepeMeCTUTh KapeTKy Ha 1 A4eliKy BIIPaBO;

0 — cTepeTh METKY B paboueil aueiike (3amucathb 0);









