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NJTABA 3

CNTYYAWNHBIE YNCIA

Kaxkablii, KTO UCNoJb3yeT apunpmMeTndeckmne
MeTOAbl FEHEPUPOBAHNST CAYHANMHbBIX 4YNCen,
0€e3yCJ/I0BHO, TpeLunT.

— O>KOH ®OH HEWMMAH (JOHN VON NEUMANN) (1951)

O BEpOATHOCTN KOJIb KTO 3a0yjerT,
OOMAaHLUNKOM BOBEK He OyaerT.

— J>KOH FEM (JOHN GAY) (1727)

LOCTAaTOYHO MLLb HEeCKOJIbKUX JIy4en CBeTa,
4TOObI MOMOYb JIK0A45IM B COBEpLUIEeHCTBOBAHUN
ux ‘“‘croxactmy4eckmux” CnocoOHOCTEMN.

— JO>KOH OV3H (JOHN OWEN) (1662)

3.1. BBEOEHUE

YUHCJIA, KOTOpbIE BBIOMPAIOTCSA CIydaflHbIM 00pa30M, HAXOMAT MHOXKECTBO IIOJIE3HBIX
HpUMEHEHUH.

a) Modeauposanue. Ilpu uciosb30Banuu KOMIBLIOTEDA JJis MOJIECIUPOBAHUSL €CTECTBEH-
HBIX SIBJICHUI CJIy YalHbIe YUCJIa HY2KHbI JIJIS TOTO, YTOOBI CJEIATD ITU MOJIE/TH [OXOKAMEI
Ha peasibHble sBjeHus. MogeampoBaHue IPUMEHSIETCS BO MHOIUX 00/IaCTAX, HATUHAS OT
uccsIe0Banuil B 1epHOit pusuke (T/e 4aCTUIbl UCOBITHIBAIOT CJIyYaiiHble CTOJKHOBEHMS )
U 3aKaH4YMBas UCCJINOBAHUEM oneparuii (rae Jioau npubbIBAIOT, HAIIPUMED, B a3PONOPT
4yepes CJlydaiHble IPOMEXKYTKU BPEMEHH).

b) Bubopounorti memod. JacTo HEBO3ZMOXKHO MCCJIEA0BATH BCE BAPUAHTHI, HO CJIydaii-
Has BbIOOpKA 00eCIIeInBAECT MOHUMAHKUE TOrO, 9TO MOXKHO HA3BATh “THIUIHLIM  IIOBEIE-
HUEM.

¢) Hucaennnid anaaus. s pelienus CJ0KHBIX 33444 YUCIEHHOIO aHaiu3a Oblia pas-
paborana OCTPOyMHAs TEXHUKA, UCIOJIb3YIONas ciaydaitabie ducaa. OO 9TOM HANUCAHO
HECKOJIBKO KHHUT.

d) Komnviomepnoe npozpammuposarue. CilydaiiHble BeJIUYUHbL SBJISIOTCH XOPOLIUM
MCTOYHUKOM JIAHHBIX JJI TeCTUPOBAHUSA 3(PDHEKTUBHOCTH KOMIIBIOTEPHBIX AJTOPUTMOB.
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BoJjiee BaxKHO TO, 9TO OHM UIPAIOT PELIAOIIYIO POJb IIPU HUCIOJIb30BAHUM PAHIOMU-
3UPOBAHHBT AA20PUMMOSE, KOTOPbIE H4aCTO HAMHOI'O IPEBOCXOAAT CBOUX JI€TEPMUHUPO-
BAHHBIX JIBOWHWKOB. B 3TOil cepmm KHWUT HAC, B TIEPBYIO OY€pE/Ib, MHTEPECYEeT WMEHHO
TaKOE WMCITOJIb30BAHNE CJIYYafHBIX YUCE. DTUM OODBSCHIETCS TO, UTO CJIydaifHbIe UUCIIA
paccMaTpUBAIOTCH YK€ 3/1€Ch, B IVIABE 3, LPEXKJE Y€M ILOABHUTCH OOJIBIIMHCTBO JPYIHUX
KOMIIbIOTEDHBIX aJIlOPUTMOB.

e) IIpunamue pewenud. ToBopsAT, 4T0 MHOTHE aMUHUCTPATOPDI IPUHUMAIOT PEIIeHMUs,
Opocasi MOHETY, UIPAJbHYI0 KOCTb JUOO KaKuM HHUOYIAb APYyIuUM MOJO0OHBIM CIOCOOOM.
CluieTHUYAIOT, 9TO HEKOTOPBIE IPOPECcCOpa B KOJUIERKAX CTABAT OIEHKH, UCIOJIb3Ys TOT
ke Meros. WHOrma BaykKHO HPUHSATH MOJHOCTBIO “Oecupucrpacraoe” permienue. Cirydaii-
HOCTB SIBJISIETCS TAKKE BAYKHOW YACTHIO ONTUMAJIBHBIX CTPATETHWH B TEOPUU MATPUIHBIX
urp.

f) dememura. Heboubiuas jobaBka Ciy4allHOCTU OXKUBJIAET MY3bIKY M KOMIIbIOTED-
uyio rpaduky. Hanpumep, pucynok

UODOUOOH , onpenenennon esmicne =L
I O BBIIVIAIUT MIPUBJIEKATeIbHEE, YeM N
[ o N o

[Cum. D. E. Knuth, Bull. Amer. Math. Soc. 1 (1979), 369.]

g) Paseaexernusn. MHOrME CUMTAIOT, YTO OHU 3aMEYATEIHHO IPOBOIAAT BpeMs, Gpocas
UTrpaJIbHbIE KOCTU, TaCyd KOJIOAY KapT, Bpalllasd KOJIECO PYJIEeTKU U T. II. TaKI/Ie TPpaJuI-
OHHBIE CIIOCOOBI WCITOIH30BAHUS CJIYUANHBIX IUCEJT MOy YnuIn Ha3Bauue memod Mowme—
Kapao. D10 obuiee HA3BAHUE BCEX AJITOPUTMOB, UCIOJIb3YIONIMX CJIyYailHbIE YUCIA.

Te ke, KTO MHTEPECYIOTCS ITON TEMOI, TOCTOSHHO BOBJIEKAIOTCHA B dusaocodckue
JIACKYCCUM O 3HAYEHUH CJIOBA, “ciydaitnbrit”. Bo3unkaer Bompoc “A 4TO sIBJISETCS HECITY-
yaiiabiM aucsaom?”  Hanpuwmep, Oymer jwm qucio 2 ciaydaiiipiM?  OXorTHEE TOBOPSIT O
N0€Ae006GMENBHOCTNU HE3ABUCUMBLL CAYHATUHBLL YUCEA C 3aJAHHBIM pacnpedesenuem, u
9TO O3HAYAET, €CJIM TOBOPUTH HE CTPOTO, YTO KAKI0E IMCJIO OBLIO MOy IEHO CIydaiHO, HE
“Mesi HU9Iero OOIIero ¢ APYTUMU YUCIAMHU B TOCIEI0BATEIbHOCTH, U 9TO KaXKI0€ IUCJTIO
“MeeT 3a/IaHHYI0 BEPOATHOCTH TIOSBJIEHUS B JIFO0OH 3a1aHHOM 00/1aCTH 3HAYEHUIA.

Pagromephnvim pacnpedesenuem Ha KOHEUHOM mHodicecmee wucen (B Jajbaeiiiem —
LPOCTO PABHOMEPHHLM PACTPEdeseHUEM) HAZbIBACTCs TAKOE PACIIPEICJIEHUE, LIPU KOTOPOM
J11000€ 13 BO3MOXKHBIX YMCEJI UMEET OJUHAKOBYIO BEPOATHOCTD LOsiBjieHusd. Eciu He 3a/1a-
HO OIPEJIEJIEHHOE PACIPEIeIeHe Ha, KOHEYHOM MHOXKECTBE YHCEJI, TO MPUHSATO CIYUTATH
€r0 PaBHOMEDHBIM.

Kaxngas u3 gecatu mudp or 0 70 9 Oymer mosBasSTHCH NpuMepHO ofwH pa3 u3 10
B PaBHOMEPHO# MOCea0BaTebHOCTH Caydaiubix nmudp. Kaxkmoit mape aByx moce-
JIOBATEJIbHBIX @D CJIe/lyeT HOABUTbCH OJMH pa3 u3 cra u 1. j. OJHAKO eCciu B3sTb
KOHKDETHYIO CJIyYaiHyIO IMOCJI€I0BATEIbHOCTD JIUHOW B MUJIMOH Imudp, TO OHA HE
Bcerna Oymer comepxkarb 100000 mymeit, 100000 exuaun u 1. g, [leiicTBuTebHO, BO3-
MOXKHOCTD IMOSIBJICHUS TAKOU TOC/IE0BATEIbHOCTY HE3HAYUTEIbHA,; HA CAMOM JIeJIe, €CJIU
paccMarpuBaTh JOCTATOYHO OOJIBULYIO COBOKYIHOCTH TAKUX NOCAEJ08amesbHOCTEl, B
cpeanem Oyuer nossiaTrbes 100 000 myseit, 100000 exunun u 1. 1.

JI1o6asi KOHKperTHas I0CJIeJ0BATE/IbHOCTD, COJEPKAIIAd MUJUIMOH 1udp, Tak ke
BEpOsATHA, KaK u Jiobas apyras. Ecau mMbl BbiOepeM MUIINOH mudp HAyIady W €Ciiu
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okaxkercsd, 4ro nepsble 999999 u3 HUX — HYIH, TO BEPOATHOCTb TOI'O, YTO IOCJIE/IHAS
uudpa B TOH 110CIIEI0BATEIbHOCTY — TAKKE HyJIb, BCE €Ille OCTAETCs TOYHO PABHOM 0J1-
HOIi JIECSITOM B ICTMHHO CJIyYaifHON cUTyanuu. 9TO yTBep:K/AeHne OOIbIINHCTBY KarKeTCs
NIapaIOKCAJbHBIM, OJJHAKO OHO HE NPOTUBOPEYAT PEAJIbHOCTH.

Cy1riecTByeT HECKOJIBKO NPUJINIHBIX BO3MOXKHOCTEH /1aTh aOCTPAKTHOE OIpE/IeIeHre
CJIy4aflHOCTH, U Mbl BEDHEMCH K 3TOH MHTEPECHON TeMe B pasjesie 3.9; IIOKa 4TO J0CTa-
TOYHO MHTYUTUBHOI'O IIOHUMAHUA JIAHHON KOHIIEIINN.

B Tevyenme MHOrMX JIeT Te, KOMY CJay9YalHbIE YKMCJIa ObLIN HEOOXOIUMBI [JIsi Ha-
YUHON pabOThl, BbIHYKJIEHbI ObLIA TACKATD IHAPBI U3 YPHBI, IIPEJIBAPUTEIIBHO XOPOILIO
[epeMeInaB ux, Jubo OpocaTb UurpajbHble KOCTH, JIMOO PACK/IAIbIBATL KapThl. Tabswnia,
comepxkarras 6osree 40000 B3ATHIX HAyIAYy W3 OTYETOB O MEPENUCH CJIyYaiHbIX TUdD,
Obuia onybaukosana B 1927 roay JI. X. K. Tunnerrom (L. H. C. Tippett).

C 1ex mop ObLIN MOCTPOEHBI MEXAHUYECKNE TEHEPATOPDHI CIydaiiHbiX ynces. llepsas
Takag Mamumua Optia ucnosssosada B 1939 rogy M. K. Kenpamwiom (M. G. Kendall)
u B. Babuurron-Cuurom (B. Babington-Smith) jus nocrpoenus: rabiuubl, copepka-
meit 100000 ciayuaitabix nudp. Komubiorep Ferranti Mark I, suepsbie 3amyinennbiii
B 1951 romy, mMes BCTPOEHHYIO TPOTPAMMY, HCIOJIB3YIONIYI0 PE3UCTOPHBIN TE€HEPaTOp
IryMa, KOoTopas noctasisia 20 cydaifHbix OUTOB HA CYMMAaTOpP. IJTOT METOJ ObLIT TPeI-
sgoxen A. M. Teiopurrom (A. M. Turing). B 1955 romy RAND Corporation omy6/iu-
KOBAJIa IIUPOKO UCIOJIb3yeMble TAOJHIbl, B KOTOPBIX COIEPAKAJICH MUJIIIMOH CJIy YalHbIX
1udp, HOJYyYEHHBIX € OMOIIBIO JIPYTUX CHENUAIbHBIX yCTPohcTB. 3BecTHbINH reneparop
cay4qaiinbix duces ERNIE npumensics HAa IPOTHKEHUMM MHOTHX JIET [Jisd OLPEe/IeHUs
BBINTDBIIIHBIX HOMEPOB GpuTaHckoii oTepen. [Cum. crarpu Kendall and Babington-Smith
J. Royal Stat. Soc. A101 (1938), 147-166; B6 (1939), 51-61, a TakkKe JUCKYCCHUIO
S. H. Lavington’s ¢ Mark I 8 CACM 21 (1978), 4-12; o6ospenue B Math. Comp. 10
(1956), 39-43; suckyccuro 06 ERNIE W. E. Thomson, J. Royal Stat. Soc. A122 (1959),
301-333.]

Kopoue rosopsi, mocire m300peTenns KOMIbLIOTEPOB HAYAJINCH UCCIEI0BAHN D Pek-
TUBHOTO CIOCO0A MOJIyYEHUs CJIYyIaNHBIX YMUCEJI, BCTPOEHHBIX MPOIPAMMHO B KOMIIBIO-
Tepbl. MOXKHO OBLJIO MPUMEHSATH TAOJUIBI, HO MOJB3bI OT ITOrO METOa ObLIO MaJjio
M3-32 OIPAHMYEHHON HAMsTU KOMIIBIOTEDA U TPEOYEMOro BPEMEHU BBOJIA, 1103TOMY Tab-
JIALBI MOTJIM ObIThH JIMILb CJUIIKOM KOPOTKUMU; KPOME TOr0, ObLIO HE OCODEHHO IPUSITHO
cocrapyiaTh Tabsinubl u 110Jb30BaTbCA uMu. leneparop ERNIE mor 6brrb BCTpOen B
KOMIIbIOTEp, Kak 3TO ObLio B Ferranti Mark I, HO 3T0 Okaszanoch HEyI00HO, TOCKOJIb-
Ky HEBO3MOXKHO TOYHO BOCIIPOU3BECTH BBIUMCJIEHUS [TarKe CPa3y M0 OKOHYAHUHU PAOOTHI
[IpOrpaMMbl; 060J1€e TOro, TAKUEe FeHEPATOPDI YaCTO JaBaju cOOu, 9TO ObLIO KpalHe TPY/I-
HO OOHApyKuTh. TEXHOIOrMYECKUI MPOIPECC MO3BOJMII BEPHYTHCS K HCIIOJIb30BAHUIO
rabuinn B 1990-e rozpl, TaK KAK MUJIMAD/bL POTECTUPOBAHHBIX CJIy4ailHbIX OaiiToB
MOXKHO OBIJIO pa3MeCTUTh Ha KoMmakT-auckax. k. Mapcasnps (George Marsaglia) momor
0KUBUTH Tab/M4aHbI MeToxm B 1995 romy, moAroToBUB AEMOHCTPAIMOHHBINA aucK ¢ 650
Mobai#iT ciydJaiHBIX YHCEJ, PU T€HEPUPOBAHUK KOTOPDBIX 3aIUCHh IIyMa JUOIHON IEMn
COY€eTAIACh C OLPEIeJIEHHbIM 00PAa30M CKOMIIOHOBAHHOM My3bIKON B cruse “pau”. (On
Ha3BaJl 910 “GeJibIM U 4EPHBIM L1yMOM”.)

HecoBepinieHCcTBO HEPBBIX MEXaHMYECKMX METOJOB BHA4Yaje HPOOYAUIIO UHTEPEC K
MTOJIy9€HUIO CJIyYaNUHBIX YUCEJI C TIOMOIIBIO OOBIIHBIX aPU(PMETHIECKUX OMEPAINiL, 3aJ10-
sKeHHbIX B Komnbiorep. Jlxou ¢dbou Heiiman (John von Neumann) nepsbiM mpeziozKui
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TAKOM 1MoaX01 0K0J10 1946 roma; ero uiest 3aK/I049a1aCh B TOM, 9TOObI BO3BECTH B KBA/IPAT
[peapLIyInee CIydaliHOe 9HUC/IO W BbLIEJUTb cpeganne mudpol. Hampumep, mbr xoTum
noyunuTh 10-3HAYHOE YHMCIO M MPEABIAYyINee UUCI0 PABHSIOCH 9772156649, BozBoaum
€ro B KBaJpaT M TOJLydaeM

33317792380594909201;

3HAYUT, CJIEIyIOIMM qucyioMm Oymer 7923805949.

CoBepIneHHO OYEBUIHBI TTPETEH3NN, MPEIbABIIEMbIE K STOMY METOIY: KaK MOXKET
ObITb CJy4allHOM 110C/I€/10BATE/IbHOCTD, T'eHepupyeMas TakuM 00pa3oM, eciiu Kaxk/oe
YKUCJI0 LOJHOCTBIO oupesensiercs upeapiayum? (Cm. suurpad dboun Heiimana k sroit
rsage.) OTBeT COCIOUT B TOM, YTO T4 LOC/IEA0BATEJILHOCTD He CJlydaiiHa, HO KaoCemces
Takoil. B TuUnWYHBIX TPUIOKEHUAX (PAKTUIECKHU CYIIECTBYIOIIAs CBA3b MEXKY IBYMs
YUCIAMHU, CJAEAYIOMUMA OTHO 33 APYTHM, HA CAMOM Jejie He MMeeT 3HAYEHUS; MOITOMY
HEJIb3s YTBEP2K/JATh, YTO HEC/AYyYalHbIl XapakTep IOCAEJOBATEIbHOCTH HEXKEJIATEJEH.
MaTynTUBHO $ICHO, 9TO METOJ CPEIMH KBA/IPATOB JIO/2KEH ObITh JIOCTATOYHO XOPOLIUM
[IEPEMEIINBAHUEM U 3aMeHOM 1udp IPEeAbIAYIIEro Yuca.

B “3aymuoit” TexHWYECKON JIUTEPATYPE MTOCJIEI0BATEILHOCTH, TEHEPUPYEMBIE IETED-
MUHACTUYECKUM IIyTE€M, TAKUM KaK ITOT, HA3BIBAIOTCS NCEBI0CAYHATHDIMU UITH KEA3UCAY-
YaUHDLMU, OJHAKO B JAHHONH KHUI€ Mbl B OCHOBHOM IIPOCTO Oy/J€M HA3bIBATH UX CJIy-
YafHBIMU I[IOCJIEI0BATEIbHOCTAMU, [IOHUMAs, 9TO OHU TOJIBKO KANHCYMCA CJLyIalHBIMUA.
“Kaxkyrascss CyqafiHOCTb” — 39TO, BO3MOXZKHO, BCE, UTO TAK WU HHAYE MOXKET ObIThb
CKa3aHO O JII000# ciyvaiinoil mociemoBarenbuocTu. (CirydaiiHbie 9uCia, T€HEPUPYEMbIe
JIeTePMUHUCTUIECKUMY METOIaMHU Ha KOMITHIOTEPE, MOYTH BCErAa PAOOTAIN TOCTATOYHO
XOPOIIO P YCJAOBUU, 9TO METOJ ObL1 BbIOpaH yaadHo. KOHEYHO, JeTepMUHUCTHYE-
CKasl 110CJIe10BATE/IbHOCTh HE BCEr/Ja IPUMEHUMA; €10, 0e3yCI0BHO, HE CJie/lyeT 3aMEeHATH
ERNIE B snorepee.

Mertox cpenun kBagparos ¢hou Heiimana, kKak ObLIO TOKa3aHO, (haKTUUIECKU SBJIS-
€TCs CPABHUTEJIHFHO O€THBIM UCTOYHUKOM CJIydaiHbIX uncesi. OmacHOCTh COCTOUT B TOM,
4YTO IIOCJIEI0BATEILHOCTD CTPEMUTCH BOMTU B IPUBBIYHYIO KOJIEIO, T. €. KOPOTKUI IUKJI
HOBTOPSAIOMMXCSA j1eMeHTOB. Hanpumep, Kak/J0€e 1O0sBJICHUE HYJId KAK Y9HUCJIa [IOCJIE/I0-
BAaTEJIbHOCTH TIPUBEIET K TOMY, 9TO BCE MOCJIEAYIONINE YUC/IA TAKKe OYIyT HYJIAMHA.

Hexoropbie ydeHble 3IKCIEPUMEHTUPOBAIN C METOJAOM CPEIUH KBAJAPATOB B
nagase 1950-x rogos. Paboras ¢ 4erblpex3HAYHBIMEU YUCIAMH BMECTO JECATHUIHAYHBIX,
k. 9. ®opcaitr (G. E. Forsythe) ucubiran 16 pasiuuHblX HAYAIbHBIX 3HAYEHUH U
obuapykuii, 9410 12 M3 HUX HPUBOAAT K IMKJIMYECKUM I10CJIEI0BATE/IbHOCTAM, 3aKAH-
gmrBarormuMcesa koM 6100, 2100, 4100, 8100, 6100, ..., B TO BpeMsd KaK JIBe U3 HUX
MPUBOIAT K ITOCJIEI0OBATEILHOCTSIM, BbIpoXKaafommmcs B 0. Bosiee nHTE€HCUBHBIE HCCIE-
JIOBaHUs, TJIABHBIM 00pa30M B ABOMYHON cucteme cuuciaenus, mposes H. K. Merpomosuc
(N. C. Metropolis). Ou nokazas, 410 ec/u ucuo/b308aTh 20-pa3ps/iHOe YUCJI0, TO 1LO-
CJIEJIOBATEJIbHOCTD CJIyYalHbIX YUCeJI, 1I0JIy YEHHAS METOAOM CPE/IUH KBA/IPATOB, BHIPOXK-
Jaercsa B 13 pa3juvHbBIX ITUKJIOB, IPUYEM JJINHA CAMOT0 OOJIBINIOTO Meproaa pasHa 142.

JlocTaTo9HO JIErKO 3aIyCTUTh METOJ CPEIWH KBAJIPATOB C HOBBIM HCXOIHBIM 3HA-
9eHHEM, €CJIn OOHAPYKUTh UUCJI0 “HyJib”, OJIHAKO M30ABUTHCS OT JITMHHBIX ITHUKJIOB J10-
BOJIbHO TPy HO. B yup. 6 u 7 06cy2x/1aeTCs HECKOIbKO HHTEPECHBIX BAPUAHTOB OLIPE/Ieie-
HU$ [UKJIOB [EPUOAMYECKUX I0CJIE0OBATEIbHOCTEHN, UCIOIb3YIOMMX JOCTATOYHO MAJIbII
00beM TTaMATH.
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Teoperudeckue HEJIOCTATKE METOJA CPEAUH KBAIPaToB npuseensl B yup. 9 u 10. C
JPYro# CTOPOHBI, UCLIO/b3YH 38-pa3psiHble ducaa, MeTpornosuc noryausi HeBbIPOXK 1€H-
HYIO [OCJIEJ0BATEILHOCTD, cozepkaliyo okojio 750 000 duces (npexe 4emM npou30IILIo
BbIpOKieHue), u noydenubie 750 000 X 38 GuT y10BI€TBOPUTEIHHO MPOIILIA CTATUCTHYE-
cKuil rect Ha cayyvaiinocrs. [Symp. on Monte Carlo Methods (Wiley, 1956), 29-36.] D1u
OIIBITHI IIOKA3aJIM, YTO METO/I CPEJUH KBA/JIPATOB MOIHCEM [ABATH YAOBJIETBOPUTE/bHBIE
pPe3yJIbTaThl, HO €My OIIACHO J0BEPAThH, [IOKA HE BbIIOJHEHbI TIIATEIbHbIE BHIYUCICHUA.

Korzma aBrop paboras Ha/I epBhIM U3JAHUEM ITOW KHUTH, MHOTHE T€HEPATOPbHI CJIy-
YaiiHbIX unces (B JUTEPATypE HA PYCCKOM s3bIKE NapaJlIe/IbHO yHOTPEO/ISaeTCss TepMUH
“narduk caydaiinbix aucen”.— IIpumen. ped.), KOTOpbIE TOrJA UCILOJIb30BAIUCH, ObLIM
HEe0CTaTO4YHO xopomu. IIporpaMMucTbl TPAJIUIMOHHO HE MHTEPECOBAINCH HHGOPMALM-
eiff 0 TakWX MOANMPOTPAMMAX; CTAPhIE METOIbI, CPABHUTEIBHO HEYIOBJIETBOPUTEIbHBIE,
CJIETIO TIE€PEXOUIIM OT OJIHOTO IPOIPAMMUCTA K JIDYTOMY, ITOCKOJIbKY ITOJIH30BAaTEsIH HE
MOHUMAJIA OTPAHUYEHU, TPU KOTOPBIX MOXKHO MPUMEHSATH 3TH MeTOAbl. MbI yBuINM
3/1€Ch, 4TO HAanbOJIee BaXKHbIE CBEJICHUS O [€HEPATOPAX CJIyYalHbIX YUCEJI HETPY/IHO U3y-
9ATb, HECMOTPsI HA TO 9TO HEOOXOIUMO OBITH OCTOPOXKHBIM, ITOOBI N30€KATH OOBITHBIX
JIOBYILEK.

Tak HeJerko IpuAyMaTh MOHATHBIM BCEM U KAXKIOMY JIATIUK CJydalHbIX duce!
B stom aBTop yoenuiica B 1959 romy, KOraa mombITaICs co31aTh (DAHTACTUYIECKH XOPOIIIHIA
TEeHEPATOP CAYyYaMHBbIX 9HUCEJI, UCIOJIb3Y CAeAyIONui HeOOBITHBIH TOIXO/I.

Auropurm K (Cynepeenepamop cayuatinor wuces). Ilycrb 3azano 10-3naunoe mecs-
TUYHOE 9nCI0 X U ITOT AJTOPUTM KCIOIb3yeT 3aMeHy X APYTUM YUCIOM TaK, 9TOOBI
LOJIyYHUTh CJLy4YailHyIO 110cje10BaTeabHOCTh. HecMOoTpst HA TO 4TO OT aIropuT™Ma MOXKHO
02KH/IATH HA BBIXOJE BCELEJIO CIYyYalHYI0 IOC/IeA0BATE/IbHOCTD, COOOPAKEHN S, [IPUBEIECH-
Hble HUKE, 1I0KA3bIBAIOT, YT0 910, K COKaJjeHulo, He Bcerga rak. (Huraresub ne obs3an
U3y9aTh ITOT AJTOPUTM BO BCEX JETAJISIX, HO PEKOMEHIYeTCS OOPATUTh BHUMAHWE HA, €r0
CJIOZKHOCTD; OTMETHM, B yacTHocTH, maru K1 u K2.)

K1. [Boibparb uucio urepanuit.] Ilpucsours Y «— [X/10°] naubosbuiyio snadaiiyro
uubpy X. (Mbt Bbuwosnum warn K2-K13 rouno Y + 1 pas; 1. e. upumenum
PaH/IOMU3UPOBAHHbIE TPE0OPA3OBAHUS CAYUATHOE IUCIO Pa3.)

K2. [Boibparb ciyuaiinpiii war.] Ipucsours Z «— | X/10%] mod 10 caenyrouyo nau-
60sibiyio 3nadauyio uudpy X. Ilepexosum k wary K(3 + Z), 1. e. K cayuatino
BBIOPAHHOMY IHAr'Yy B IPOrPaMMe.

K3. [O6ecnieunts > 5 x 10°.] Ecam X < 5000000000, npucsouts X « X +5000000000.

K4. [Cpejuna xsajpara.] 3amenurs X uuciom | X?/10°| mod 10!, 1. e. cepeaunoit
KBajpara X.

K5. [Ymuoxuts.] 3amenurs X uuciaom (1001001001 X ) mod 101°.

K6. [IIcespomononuenne.] Ecin X < 100000000, to upucsours X «— X + 9814055677;
unade npucsours X «— 1010 — X

KY7. [IlepecraBurh mosoBusbl.] IIoMeHATH MeCTaMy HATH MJIAJIIAX [0 TOPSAKY 3HAKOB
X €O crapmumu 110 1OPAIKY IATbIO0 3HaKamu, T. e. npucsoutb X <« 10%(X mod
105) + [X/10°|; 310 TO K€ caMoe, 4TO B3ATb J€CATb CpeJHux 1udp 4ducia
(10" +1)X.

K8. [YmuOX)nuTh.] Bhmosnnurs mar K5.
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KOJIOCCAJIBHOE COBIIAJEHUE: AJITOPUTM K
IIPEOBPASOBAJI YMCJIO 6065038420 CAMO B CEBbs

Tabnuuya 1

3.1

Iar

K1
K3
K4
K5
K6
K7
K8
K9
K10
K11
K12
K6
K7
K8
K9
K10
K11
K12
K12
K6
K7
K8

X (mocuie)

6065038420
6065038420
6910360760
8031120760
1968879240
7924019688
9631707688
8520606577
8520506578
8520506578
0323372207
9676627793
2779396766
4942162766
3831051655
3830951656
3830951656
1905867781
3319967479
6680032521
3252166800
2218966800

<

= Ot

IIar

K9
K10
K11
K12
Kb
K6
K7
K8
K9
K10
K11
K12
K11
K12
K4
Kb
K6
K7
K8
K9
K10
K11
K12

X (mocue)

1107855700
1107755701
1107755701
1226919902
0048821902
9862877579
7757998628
2384626628
1273515517
1273415518
1273415518
5870802097
5870802097
3172562687
1540029446
7015475446
2984524554
2455429845
2730274845
1620163734
1620063735
1620063735
6065038420

Y =3
Y =2
Y=1
Y=0

K9. [Ymenbumth 1udpbl.] YMEHbIINTH KaXkKIAYI0 HE DABHYIO HYIIO HH(DDPY ACATUIHOTO

npeAcTaBaeHns dnciaa X Ha eTUHUILY.

K10. [Momudunuposars na 99999.] Eciu X < 10°, npucsours X «— X2 +99999; unaue
npucsouth X «— X — 99999.

K11. [Hopmuposars.] (Ha sTom mare X ne mozer 6biTb pasubiM ny0.) Ecin X < 109,
npucsoutb X «— 10X u nosropurh 3TOT 1IAL.

K12. [Moaudukaius meToa cpeun kBaaparos.] 3amenutsh X Ha | X (X —1)/10°] mod
1019, 1. e. cpemanvu 10 mucbpavu amcaa X (X — 1).

K13. [[Tosropurs?] Eciu Y > 0, ymenbwinrs Y na 1 u Bossparurscs K wary K2, Eciu
Y = 0, ajgropurm 3aBepirneH. 3HaYEHWE YUCAA X, MOJYYCHHOE HA, MPEIbIIYIIEM
mare, u OyJIeT KeJlaeMbIM “cirydaiiubiv” 3HadeHueM. |

(Ilporpamma, peajiu3yiomias 3TOT aJropuTM, obemasa ObiTh HACTOJLKO CJIOXKHOMN, 9TO
TOT, KTO TIpo4esl ObI ee pacrmedaTrky, 0e3 TOJKOBBIX KOMMEHTAPUEB HE CMOT Obl B HEll

pa3obparbcs. )

Ilocsie paccmorpenus Beex mpeobpazoBanuii ajropurma K He KaxkeTcs Jiu paBIoIo-
JOOHBIM, YTO MOKHO OBLITO ObI 00€CIIEInTh OECKOHETHOE CHAO2KEHIE HEBEPOSTHO CJIydaii-
wbiMu ducaavu? Her! Ha camom sesie, Korja 31or ajropuTM BlepBble Obll peajin30BaH
Ha KOMIBIOTEPE, OH TMOUTH HeMeJJIeHHO comrencss K 10-zaaunomy unciy 6065038420,
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KOTOPO€ 110 HEBEPOATHOMY COBLAJIEHUIO 11Peobpa30Bajioch CaMO B el 110 aJIlOPUTMY
(rabu. 1). C apyrum CTaprOBbIM HHUCJIOM 11OCIEJ0BATEIbHOCTD HAYAJIA LIOBTOPATHCSH
nocsie 7401 3HaYeHUsA € IEPUOIOM JIIUHON 3178.

Mopasab 310#f MCTOpMH B TOM, YTO C/AydailHble UHCJ/Ia HE CJAEIyeT I€HEPHPOBATH
METOI0M, BbI6paHHbIM Hayaa4qdy. He MeIIaJo 6])1 HCIIOJIB30BAaTh HEMHOI'O TEOPHH.

B cirepyromux pazzaesrax 6ygayT pacCMOTPEHBI T€HEPATOPDI CJydafiHbIX dnces DoJiee
BBICOKOT'O YPOBHS, Ye€M MeTOH cpeawH KBajaparoB u ajroputm K. CoorsercrByiomme
TOCJI€IOBATEILHOCTH TAPAHTHPOBAHHO 00JIQIAI0T 2KEJIAEMbIMY CJIy9aiiHBIMU CBONCTBAMHA
¥ He BBIPOXKIAIOTCS. MBI nccieayeM HEKOTOPbIE MPUYWHBI TAKOTO, TTOX0XKEro Ha CJIydaii-
HOE, HOBEJICHUS, & TAKYKE MOKAXKEM, KAK MOXKHO OOPAIIATHCs CO CIyYafiHbIMU YUCJIAMH.
Hanpumep, 0/1HO 13 HALIUMX UCCJIEI0BAHUI OY/1€T TOCBAIIEHO IPOrPAMME, KOTOPAs Tacyer
CMO/IEIMPOBAHHYIO HA KOMIIbIOTEPE KOJIOIY KapT.

B paszpgesie 3.6 upuBoigTcsa uroru K 310i 1JiaBe u HeKOTOpble Oubimorpaduyueckue
HUCTOYHUKH.

YNMPAXKHEHUSA

1. [20] IIpepunonoxum, Bbl XOTHTE LOJYYUTb CJydailHylo aecaruunyio nudpy. Kaxoit us
CJeLyIOIUX MeTOI0B Bbl BoiOepere?

a) Orkpoere TenedOHHDL CIPABOYHUK, TKHYB HAJbLUEM Kyna-HuOyAb, Bbibepere nepsblil 1o-
naBmmiica HOMep TenedoHA W BO3bMeTe MMy nudpy (yudpy maadwezo paspada)
3T0r0 HOMEDA.

b) Iocrynure, kak B (a), HO BbIGepeTe MtaamyIo nudpy HOMEPA CMPAHUYDL.

¢) Bpocure urpampayio KocTh B hOpME NKOCAIPa, MMEIONLYIO IBA/IATH IPAHEH, KOTOPBIE TI0-
meqens! nudpamu 0,0,1,1,...,9,9. Korga kocts ocranosurcs, Beroepere BepxHIOI Hudpy.
(Anst Gpocarms UTPATLHON KOCTH PEKOMEHIYETCA CTOJ ¢ XOPOIIO HATSHYTHIM CYKHOM. )

d) Ha omay mMuHyTy BBICTaBHTE CYeTdmK lefirepa y MCTOYHWKA PaJMOAKTUBHOTO W3JLyICHUS
(npenBapuTenpro 06e30macuB cebs1) W BOCHOIB3yeTECh My mmed mudpoii moka3anmii cIeT-
uuka. IIpeanosaraercs, 4ro Ha cuerduke [eiirepa npeicraBieHbl 4UCId B J€CATUIHOR
CHCTEMe CUUC/IEHUS ¥ BHAJajle Ha HEM ObLJI YCTAHOBJIEH HYJIb.

e) Bpocure GpicTpbil B3I/ HA CBOM 9aChl U, €CJIM CEKYH/HAs CTPEJIKA HAXOLUTCH MexK1y 67
u 6(n + 1) cekynmamm, Boibepere udpy n.

f) IlompocmTe mpuaTens 3aayMaTh MOOYI0 udpPy W BOCIOIB3YETECH €I0.

g) Ilompocwmre Bpara 3amymaTs 06y10 mudpy U BOCIOIB3YETECH €I0.

) Ilpemnonoxwure, aro 10 yomaseli y9acTByOT B 3a0ere W BaM O HUX aGCOIOTHO HUYETO He
u3BecTHO. [IpucBOMTE KaXK 101 JIONMIA M B IPOU3BOJIBHOM HOpsifike HoMep oT 0 110 9, a mocJjie
3abera Bbibepere B Ka4ecTBe CILy9alHON mudpsl HOMED Hobe uTesid.

2. [M22] KakoBa BepOATHOCIb TOIO, YTO B CJy4ailHOH 10C/I€40BATENbHOCTH U3 MUJJIMOHA
JeCATUYIHBIX udp Kaxaas Bo3MoxkHas mudpa Bcrpedaerca posao 100 000 pasz?

3. [10] Kakoe uucso caexyer 3a 1010101010 B meTone cpeauH KBaapaTos?

4. [20] (a) Ilouemy na mare K11 anropurma K 3nauenue X He MOkKeT GBITH PaBHO HyJIO?
Kakast ommbka Bo3HmkJia ObI B ajaropurme, ecim Obl X MOr IpMHMMATH 3HAYEHUE “HYIB’ 7
(b) Ucnonp3ys 1abu. 1, ycranosure, 4ro upoucxoautr, koraa aaropurm K npumensierca nosropao
co craptoBbiM 3HadeHmeM X = 3830951656.

5. [15] OGbscuure, modemy B JI000M Ciiydae, JazKe eCJIU COBIAIEHNE, [IPUBEIEHHOE B Ta0JL. 1,
He IPOU30I1LI0, aaropuT™ K He cMOXKeT BbLIaTh GECKOHEYHYIO TOC/IEI0BATEIbHOCTD CJIY YaiHBIX
YHCEJ B TOM CMBbICJIE, ITO JII00as II0C/Ie10BATE/IbHOCTD, TeHepupyeMas ajaropurmom K| cramer B
KOHIIE KOHIIOB IIePUOAUIHON.
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6. [M21] Ilpemios10:KuM, 4TO HEOOXOAUMO LIOJLY YUTh [10CJIE0BATE/IbHOCTD 1IEJIbIX CJ1y YafiHbIX
ancen Xo, X1, Xo, ... na uarepsane 0 < X,, < m. Ilycre f(z) — mobaa byaknma, Takas, 910
mepaBeHcTBO 0 < x < m Baewer 0 < f(z) < m. Paccmorpmm mocaenoBaTesbHOCTh Xpy1 =
f(X»n). (Ilpumeps! Takux 110C/I€10BATEIHLHOCTEN — METO/ CpeAnH KBAaAPaToB u aaropurm K.)

a) ITokakure, 4T0 TaKas 10C/IEAOBATE/ILHOCTD IIEPUOJUYHA B TOM CMBIC/IE, YTO CyLECTBYIOT
YUCIA A U [4, /I KOTOPHIX 3HAYEHUSI

Xo, X1, oy Xp oo Xaa

pasmuuHbl, 0MHAKO X4+ = Xy, Korma n > pu. OmupemennTe BO3MOXKHBIE MAKCUMAJIHHOE U
MUHUMAJIbHOE 3HAYEHUS [t U .

b) (P. B. @uoiin (R. W. Floyd).) ITokaxure, uro cymwecrsyer rakoe n > 0, uro X, = Xon, u
HauMeHblIee TaKoe 3HadeHue 1 Jjiexkur B unrepsaste @ < n < p+ A. Bosee roro, 3nauenue
X, ABJIsI€TCST € IUHCTBEHHBIM B TOM CMBIC/IE, 9TO ecql X, = Xon 1 Xy = Xor, 10 X = X,

¢) Ucnomssys maen (b), cocTaBbTe aaropuTM BHMUCIEHA [ U A JJ1d 060 3amanHoil GyHK-
nuu f 1 1106010 3amannoro Xo, ucuonb3ys ToabK0 O(p—+A) 1aros u TOIbKO OrpaHuIeHHbLI
00beM IIAMSATH.

7. [M21] (P.II Bpeur (R. P. Brent), 1977.) Ilycrs ¢(n) — nauGoJibliee LeJioe 4UC/I0, TAKOE,

aro 24" < n, £(n) = 2%, nne k— nenoe uncio. Tak, manpuvep, £(15) = 8 u £(4(n)) = £(n).

a) Ilokaxmre, uT0 B TepmmHax 0003HauweHMil ymp. 6 cymecrByer takoe n > 0, aro X, =
X¢(n)—1- Haitpure dopmyiy [yl HAaMMEHbIIErO TAKOIO 7 B T€PMUHAX YMCeJ [t U A, OLpe-
JeJIAIOIUX [1ePUO/.

b) IIpumenure 10T pE3yJbTAT AJisi COCTABIEHUA AArOPUTMA, KOTOPBI MOXKET ObITb MCIIOJIb-
30BaH COBMECTHO C JIIOOBIM T€HEPATOPOM CJIy9alHBIX umces tana Xnt1 = f(Xn), 9T0GBI
NPEJOTBPATUTH IUKJIMIECKY 0 HEOIIPEIEIEHHOCTE. BaleMy ajaropurMy cjemayer BEIAuCIsaTh
ePpUoJ JJIMHON A U KCLOJIB30BATH TOJIBKO HEOO/bIION 00beM LlaMsTy — Bbl LIPOCTO HE
JIOJIZKHBI 3aI0HATH BCIO MMAMATh BBIYHCJIEHHBIMU 3HAYEHUSMHU TI0CJIE€0BATEbHOCTH!

8. [23] BrimostHUTE TIOTHYIO ITPOBEPKY METO/Ia CPEIWH KBAAPATOB IS CJIydas, KOT/a JeCs-
TUYHBIE YUCIA COCTOAT U3 ABYX nudp.

a) Moxere nagars upouecc ¢ jo6oro u3 100 momycrumbix uucen 00, 01, ..., 99. Cxosubko
13 ITUX 3HAYEHHUN B KOHEYHOM CUeTe puBeAyT K IIOBTOPEHUIO LIUKJIQ (3aHI/IKﬂHBaHI/IIO)
00, 00, ...? [IIpumep. Hauunast ¢ uncua 43, nmomay4aum nocienosareabrocts 43, 84, 05, 02,
00, 00, 00, ...]

b) Ckompko cymectByer dbuHAMBHBIX TMKI0B? KakoB pasmMep camoro AJIMHHOTO MUKa?

¢) Kakoe maganpaOe 3HaUEHWE (MM 3HAYEHWUS) JACT HAMOOJIBIIEE TUC/IO PA3IMIHBIX HJIEMEH-
TOB, IIPEXKJE 9€M IIOC/IEN0BATETbHOCTD IIOBTOPUTCS !

9. [M14] Hoxaxwure, 9T0 METOA CPEAMH KBAAPATOB, UCHOJIL3YIOWMI 2Nn-3HAYHBIE YUC/IA B
b-waHOM cuCTeMe CYNC/IeHusI, MMeeT CJIeIyONre HeJOCTATKU: eCJIN II0C/IeI0BATEeIbHOCTD BKJIIO-
gaeT j1000€e THC/I0, B KOTOPOM N CTAPIINX 3HAYAIMUX OudpP — HyJIH, TO IOCTIELYIOIINe HHCJIA
CTAaHOBATC BCE MEHbBIIE ¥ MEHbIIE, IIOKA HE IPEBPATATCH B HYJIU.

10. [M16] Ilycrp BbIIOJHAIOTCHA ILIPEIIOJIOKEHHUA LPEABLAYLIEr0 YLUPAazKHEHUs. 1TO MO2KHO
CKa3aTh O TIOCJIE/IOBATEILHOCTH YHUCes, Cleayiomux 3a X, eciu macdwue 3HAJANIme n mudp
gucaa X paBabl Hyao? Yto eciam n + 1 mmagmux 3HaYamuX udp paBHBL HYJIO?

11. [M26] PaccMOTpHM [OCJIEI0BATEIEHOCTU [EHEPATOPOB CJIydYaiHBIX YHCesI, UMEIOIINX BUL,
onucanubilt B yup. 6. Ecam soi6pars f(z) u Xo maysady (apyrumu ciaosamu, €C/u LPeAIIosio-
KWTh, 9TO KaxK1ad w3 M’ BO3MOXKHBIX (GyHKImii f(2) paBHOBEPOATHA W KAXK/I0€ U3 1M BO3MOK-
HBIX 3Ha4YeHHA X( PAaBHOBEPOSTHO), TO KAKOBA BEPOATHOCTH TOTO, UTO TOCJEI0BATEHLHOCTD B
KOHEYHOM CY€eT€ BhIPOAUTCH B uukJl qumHoi A = 17 [Bameuanue. Ilpennonoxenus 1ol 3aa1u
JAIOT TIOBOJT 33[yMaThCsl O “CIIy9aiiHOCTH T€HEePATOPOB CJIYYallHbIX YrCes TaKOro Tuma. MoxkHO
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0XKHIATH, 9TO MeTO, 110100HbIl anropurmy K, orgacTu Beger ceba Tak ke, KAK PACCMOTPEHHBII
3/1€Ch TEHEPATOP; OTBET HA ITY 3aJady JaeT KOJOCCAJIbHOe YUCJIO COBHaneHuit B Tabu. 1.]

12. [MS81] KaxkoBa cpenHsisi qyuHa (DPUHAIBHOIO LUKJIA, €CJIM BBIIOJHSIOTCS IIPEJIIO0JIOKEHI
upeaplaymero yupaxksaenus?! KakoBa cpejHsisd JUIMHA 110C/I€10BATEIBHOCTH JI0 BXOXKJI€HUS
B nuki’ (B obo3navenusnx yup. 6 ne06x04uMO OLpeaeauTh CpeaHue 3HadeHus A u [+ \.)

13. [M42] Ecmu f(z) seibpana Haynady, Kak B yup. 11, kakoBa cpeaHsst JJIMHa CAMOLO JAUHHO-
20 LUKJI, 110JIy 9€HHOIO IIyTEM BaPbUPOBaHUs HAYa bHOrO 3navenus Xo? [3ameuarue. Mbl yxe
PacCMOTPeJIM AHAJIONMYHY O LIPOBJIeMy i Ly das, Koraa f(T) — 910 ciydaiiHble [lepecTaHOBKY;
cM. yup. 1.3.3-23/]

14. [M58] Ecau f(z) Boibpano Haymady, Kak B yop. 11, KakoBO CpejHee YHCJIO Pa3/IMIHBIX
¢uHANBHPIX LMKIIOB, IOJY9YEHHbIX B pPe3y/bIare BapbUPOBAHUS HAYAJbHBIX 3HAYEHUN?
[Cum. yup. 8, (b).]

15. [M15] Ecau f(x) Beibpano Haynady, Kak u B yup. 11, ueMy paBHA BEPOSITHOCTB, 9TO HU
o/uH U3 (DUHAIBHBIX LUKJ/IOB HE UMEET JJIMHY, PaBHyio 1, HeB3upas Ha BbI6Op Xo?

16. [15] IlocienoBaresbHOCTD, F€HEPUPYEMaAst, KAK B yup. 6, JO/I2KHA LHOBTOPATHCS 110CJIE TOrO,
Kak OBIJI0 CTeHEPUPOBAHO He Oosiee m 3HakUeHwmit. [Ipeamnomoxmm, 9T0 MbI 0000IIINM METO TAKAM
o6pasom, ur0 Xp41 Oyzser 3aBucers or X1 Tak ke, Kak 0T Xp; dopmanbno uycrs f(z,y) —
raxkasg dynkuus, aua koropoit 0 < x,y < m sneuer nepasencrsa 0 < f(z,y) < m. Ilocnenosa-
TEJIbHOCTHh CTPOWUTCS TAaK: CHAYAJIa ITPOU3BOJILHO BHIOMpAIOT Xo U X1, a 3aT€M IIO/IATa0T, IYTO

Xnt1 = f(Xn, Xn-1), rae n > 0.

YeMy LPEALIOIOKUTENILHO PABEH MAKCUMAJIbHbBIN LIEPUO, B 9TOM CJiydae’!

17. [10] O606mwure curTyanuio u3 UPEAbLAYIIErO yIPAXKHEHUA TaK, 9T00bl Xp41 3aBUCEIO OT
TPebIAYIUX Kk 3HAYEHUN TOC/I€/I0BATETbHOCTH.

18. [M20] llpumymaiiTe METOJ, aHAJOIMYHBIA METOLY U3 YUpP. 7, IJIs OIPENEJICHUs I(HKJIA
reHepaToOPa CJIy9YalHbIX UUCesI, OIUCAHHOIO B yup. 17, B o0mem Buze.

19. [M48] Bemonuure ymp. 11, ucnons3ys yup. 15, B Gosee obumem ciyuae, Korna Xp41 3aBH-
AT OT k TIpeBIIYIIX 3HAUCHHI TTOCIeI0BATEIBHOCTH; KaxkKaad 13 mm” pyHxmmii f (z1,...,zk)
cumraerca paBHOBEPOATHOH. [Bameuanue. Uucno dyHKumil, KOTOPBIE HAOT MAKCUMAALHYLT
nepuoj, aHasmsupyercst B yup. 2.3.4.2-23.]

20. [30] Haiinure Bce HeoTpuuaresbube ucaa X < 10*%, KOTOpBIE TIPH UCIIOTB3OBAHUH AJIIO-
purma K B xoHEUHOM CueTe NPpUBOAAT K CAMOBOCHPOU3BOAAIIAMCS duciaM u3 Tabir. 1.

21. [42] Hoxaxure miu ouposepruure cieiyiomee yrsepxkaenue: orobpaxenue X — f(X),
omnpeneseHHOe aJroputMoM K, mmeer poBHO nATh IUKJIOB ayimHOM 3178, 1606, 1024, 943 u 1.

22. [21] (I. Posnermex (H. Rolletschek).) Xopomura i uznest renepupoBaHus Ci1y9aifHbIX qHCEI
¢ nomowpio nocaenosareasnocru f(0), f(1), f(2), ..., rue f—cuyqaiinas Gynxuusa, BMecTo
TOrO, 9T00BI UCIONIB30BATH To, f(Za), f(f(z0)) m T. 0.7

23. [M26] (1. Doara (D. Foata) u A. ®@yuc (A. Fuchs), 1970.) ITokaxkure, uTo Kaxas u3 m'™
dbyuxumii f(z), paccmorpennsix B yup. 6, Moxker ObITH LPEACTABIEHA KAK 110C/IE10BATEIbHOCTD
(zo,%1,...,Tm—1), UMEIOIWAA TaKUe CBONCTBA.

i) (wo,Z1,...,Tm—1)— 3T0 TepecTaroBKu mocaemosaresrocta (£(0), f(1),..., f(m —1)).
ii) (f(0),...,f(m — 1)) MoxeT GHITH eIMHCTBEHHBIM 00Pa30M BOCCTAHOBJIEHA W3 TIOCTEI0BA-
TenbHOCTU (L0, T1,- .-y Tm—1)-
iil) DsremMeHTBI, KOTOpBIE MOSBJSIOTCH B IWKax u3 f, umeior sug {xo, T1,...,Tk_1}, 0O k—
caMblil OOJIBINON WHIEKC, TAKOM, ITO 9TU Kk JIEMEHTOB PA3JIMIHBIL.
iv) z; ¢ {xo,x1,...,2j-1} Breser x;_1 = f(x;), ecim T; HEe ABIACTCH HAMMEHBIIUM JIEMEHTOM

B muKJe u3 f.
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v) (f(0), f(1),..., f(m—1)) — 3o nepecranoexa nocnegosareasuocru (0,1,...,m —1) Toraa
¥ TOJIBKO TOTJA, KOTAA (Zg, X1, - ., Tm—1) IPEACTABAAET COOON 06pamnyto TEPECTAHOBKY K
TOI TTEpeCTAHOBKEe, KOTOpas B pa3zaese 1.3.3 Ha3BaHa HEOOBIYHBIM COOTBETCTBHEM.

vi) Zo = 1 TOrAa U TOJBLKO TOrAa, KOrua (Z1i,. .., Tm—1) Ipeacras/iser CO60N OpUeHTUPOBAHHOE
JIEPEBO, TIOCTPOerHoe B ymp. 2.3.4.4-18; ¢ f(x), mopoxkmarommm .



