Teopusi TectoBoro pacno3HaBaHus”

B.B. Kyupsisues, A. E. Anapeen

OmnmchIBaeTCs JIOTHYECKUI MTOAXO0 K PACIIO3HABAHUIO 00Pa30B,
€ro OCHOBHBIM IIOHSITUEM BBICTYIIAET TECT. AHAJIM3 COBOKYIIHOCTH
TECTOB TTO3BOJISIET CTPOUTH (PYHKITMOHAJIBI, XapaKTepu3yIomne 00-
pa3 ¥ TpOIEeayphl BHIUMUCICHUS WX 3HAYEHUA. Y Ka3bIBAIOTCA Ka-
JeCTBEHHbIE U METPUYECKHE CBOWCTBA TECTOB, (PYHKIMOHAJOB U
IpOIle/Iyp pacio3HaBanusi. [[puBosTCs pe3yabTaThl PeleHns KOH-
KPETHBIX 3a/1a4.

BBengenue

MHuorue 3a/ia4u paclo3HaBaHUs MOTYT ObITh OIMCAHBI C MOMOIIBIO
caeyroteit cxeMbl. ViMeercst HEKOTOPBIH 06beKT A, KOTODBIl MOXKeT Ha-

XOJIUTBCSI B KAKUX-TO COCTOSIHUX ¢;, ¢ € {1,2,...,m}. Ilocieane xapax-
TEPU3YIOTCH HapaMeTpaMu-IpusHakaMu T, j € {1,2,...,n}. UssecrHo,
YTO HEKOTOpPble HAOOPHI 3HAYEHUH STUX IPU3HAKOB @ = (G1,ag,...,ady)

OIMCBIBAIOT COCTOSTHUE (;. DTH HADOPBI KAK CTPOKU COCTABJISIIOT MATPH-
iy T;. CoBokymHOCTh T' Kak MaTpuiia, obpasoBanHast nmogMarpuramu 1;,
OIMUCBLIBAET BCe COCTOsTHUS obbekTa A. [[jst Toro, 9ToOBI MOHATH, KaKoe
COCTOSIHUE OIUCHIBAET KOHKDPETHBIN HAOOD 3HAUYEHUI NMPU3HAKOB, HY2KHO
MIPOBEPUTD, B KaKyI0 MOAMATPUILy 1; oH BXoauT. Ecian oH He coep:KNATCs
B HUX, TO HaOOP HE COOTBETCTBYET COCTOAHUSM. FC/Iu BXOIUT B IOIMAT-
puity T;, TO B IPEIMOJIOXKEHNH, ITO MOAMATPUIILI He TIEPECEKAIOTCsI, STOT
HabOP OIUCHIBAET COCTOSHUE (;.

B peanbHoit cuTyarun u Ipu3HaAKM, U CAMU MOAMATPUIbL 1), KaK mpa-
BUJIO, OIUCBIBAIOTCS HE IIOJIHOCTBHIO, a IOTOMY PEIIeHHE BOIIPOCa O TOM,

*Pabora nojep:kusajach rpaarom PO Ne 06-01-00240.
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KAKO€ COCTOSIHHE OIUCHIBAET JIAHHBI HADOP, CTAHOBUTCS HETPUBUAJIB-
HBIM. DTOT BOIIPOC W HA3BIBAIOT 3aJia9eil paciio3HaBAHUA.

Tem caMbIM 33189y paclo3HaABaHNsT MOXKHO C(DOPMYJINPOBaTh TaK: 1a-
ubl Marpuna 1’ u ee nogmarpunpl 1), Tpebyercst yKasaTh onepaTtop ¢,
KOTOPBI 110 3TUM ITOAMATPUIIAM U 3aJJAaHHOMY HAaDOPY NMPU3HAKOB BBIYUC-
JIsTeT COCTOsTHME 00beKTa A, IpescTaB/IeHHOE MTPEIbsIBICHHBIM HADOPOM.
fcHo, uTo HaXOXK/IEHUE ¢ B ODINEM Cjydae TpedyeT pasjnydHbIX JIOIyIIe-
HUII OTHOCUTEJILHO CBOMCTB A.

K unciy mcropwdecku MmMepBBIX TaKUX JOMYIIEHUI OTHOCATCS ajreb-
panvecKkue, reOMeTPUIeCKue U BEpPOsITHOCTHBIE cBoiicTBa A. Kaxkmoe ns
HUX ITOPOJINJIO COOTBETCTBYIOIIEE HAIIPABICHNE B TEOPUU PACIIO3HABAHUSI.
B Hux HaxorieH GOJIBIIOH OIBIT, BKJIFOYAIONIUN KaK MepeIeHb PENTeHHBIX
U TOTEHIINAIBLHO PEIIaeMbIX 33184, TaK U METOIOB UX PEIeHHs.

Oco0blil KJIacc COCTABISAIOT 3a/1a91, B KOTOPBIX XapakKTepu3alus 00b-
eKkTa A sBJsieTCsl OIOCPEIOBAHHONW W abCTpaKTHON, 6e3 IMoIXousiei
HHTEPIPETAIIH.

TunuaaeiM  TPUMEPOM  TaKOrO OODbEKTa SIBJIAETCS TEXHUYIECKOEe
YCTPONCTBO, XapaKTepU3yeMoe HEKOTOPBIMU CBOMMU IIapaMeTpPaMU-IIPHU-
3HAKAMHU. DTO YCTPONCTBO MOYXKET MMEThb HEUCIIPABHOCTU — COCTOSTHUSI,
KazkKJI0€ M3 KOTOPBIX OIMCHIBAETCSI COOTBETCTBYIONIEH moamarpuieii 15.
Torna, 3uast T, o TekyrieMmy HabGOpy NPU3HAKOB o = (a1, as,...,ay),
MOXKHO, KaK OTMEYaJjOCh, PEIIUTh 3aJady PaCIIO3HABAHUA COCTOSHUS (
obbekTa A.

C.B. d6nonckum n 1. A. Heruc [1| 6610 3aMedeno, 4to BooOIIEe ro-
BOPsI, TAKOE PACIIO3HABAHWE MOXKHO OCYIIECTBJISITH, HE HCIOJIb3Ys BCIO
Marpuity 1', a TOJIbKO ee 4acTh. MMy OBLIO BBEIEHO MOHSITHE TECTa JIJIst
T cremyrorum oOpa3oM.

ITycTs 0 — nabop npusnakxos, 1; , — dacTb Tabsunpl 1;, oOpazoBannasd
crosibniamu, coorsercTBylomumn o, a Ty, — Bee T; . Habop o obpaszyer
rect g T, ecrm T, u Ty ; He IMeIOT OOITUX CTPOK HPH 1 # /. Takum
00pa3oM, TeCT ¢ yxKe caM MOXKET pellaTh 3aJady Paclo3HABAHUS II0CJIE
anaJsim3a MHOXKecTBa T, u Habopa «,. TecT BbICTyIaeT B POJIA SKCIIEPTA,
MIPUHIMAIOIIETO PeIleHne Mo YacTu Habopa « u 1o 1.

ABTOpBI NPEJJIOKUIN JIOTHIECKOE peIlleHre 339l OIUCAHUST MHO-
kecrBa (T') Becex TectoB jyist T'. DTOT MOAXOJ HAINEJ PUMEHEHHE B
TEXHUIECKON JTMarHOCTUKE.



Teopust TECTOBOrO PaCIO3HABAHWUSA 97

ITozke on ObLI pacupocTpaHeH W Ha JApyrue o0beKThl. B KadecTse
A 6bLIM pacCMOTpEHBI py/IHbIE 00pa30BaHUsT B TIPE/IMONOKEHNN, ITO T’
JIOCTYIIHO JIAMIL (bparMeHTapHo B Buje 1”7, a MHOXKecTBO TecTos i T u
T’, BUIUMO, «MaJIO» OTJIMYAIOTCS JIPYT OT JPYTa.

10. U. ZKypasaesbim, ©.I1. Kpengenespim u A. H. Imurpuessim [2]
OBLIO MPEJIOYKEHO OINEHUBATL POJIU MPU3HAKOB B PENICHUN 3aJa9d Pac-
II03HABAHMS KaK JI0/10 BXOxkenus nx B (7). Dra Besmdmua p; Juis
NpU3HaKa ' j, Ha3blBaeMasd HHPOPMAIMOHHLIM BECOM, II03BOJIAIA UM Pac-
CMOTPETH MHPHU CIICIMAJBHON KOJMPOBKE 3HAYCHUNA ITPU3HAKOB JIMHCHHDBIN

n
dbyHKIMOHAT ) pjT;, BBeCTH HeKOTOpble moporu d; juisi T; u 1o 3Ha-
Jj=1
n
GeHHUIO | PjT; U d; ONPEeNeIsaTh 6IM30CTh HAOOpa 3HAYEHHUI [TPU3HAKOB
i=1
a = (a1,as,...,a,) K HEKOTOpOI U3 Marpur T;. Ha srom myTu mvu 66110
[IPE/IJIOKEHO PEIIeHne Psifia, 3383t 10 OIeHKEe MEeCTOPOXKICHUH I0JIe3HBIX
HUCKOIIAE€MBbIX.

[Tozxke B. 1. IlepesiciiaBckum [3] 6bL1 nccsieoBat Bopoc, KOLJIa Jin-
n

HEHHBIH (DYHKIMOHAT ) PjT; JIOCTAB/IAET BEPHOE PEIIeHHe 33/a4l Pac-
HO3HABAHMUS. =t

Croza npumbikator pacemorpenust A. [Tlaite6a [4], nmocssienubie BbI-
ACHEHUIO BO3MOXKHOCTEH JIMHEHHBIX (PYHKIMOHAJIOB B PEIICHUH 331891
pacro3HaBaHus B 00IEM CJIydae.

Jlpyroe pasBuTHE UAEH UCIOJB30BAHUS TECTOB OBLIO OCYIIECTBJICHO
aBTOpoM. Kak oTMedasoch, TeCT 0 MOXKET BBICTYIIATh B KA9ECTBE <«3IKC-
nepTa» I OIpeJeseHus 10 Habopy « cocrosgHud ¢ obbekTa A. B cuy-
qae, koryia o € (77), on mo o m3 T yzke, BOOOIIE TOBODS, HE peIaer
381891 MPUHAJJIEKHOCTH v HeKoTopoMmy Tj, mockosibky (7T7) moxer me
copnaziath ¢ (7). Bosiee Toro, o MOXKeT OTHECTH « K JIPYTOil MaTpUIle
T, nu BOOOIIE OTKA3ATHCA OT IPUHATUA PENIEHUs, KOIJ[A (ty HE BXOJUT
HU B OJHY U3 MaTPHIL Ti”a. Taxum 06pazoM, BOZHUKAET HEOOXOIUMOCTD
HOJIBEPIHYTH aHaJN3y HabOp (¢ ¢ MOMOIIBIO BCErO JIOCTYITHOTO HAM MHO-
xkecrBa S(T"). Venonbsyst kaxpii recr o uz S(77) mis «, mosmydaem
BekTOp «ro0coB» X(a) = (ki,...,km, km+1), Tie k; — umciio Tecros,
BbICKazaBmuxcst 3a 1; mpu ¢ = 1,2,...,m, a ky,q1 — YUCIO «BO3JIEPXKAB-
[INXCSA» TOJIOCOB.
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MokHO cuMTaTh, YTO B BEKTOpPE Y KOOPJIMHATHI ITPOHOPMUPOBAHBI,
TO ecTh mozesennbl Ha yncyao rectoB B (T7). Torma k; unrepnperupyem
KaK MepPY BBIPAXKEHHOCTH CBOWCTBa « IpuHaJJIeKaTh 17 npu [ < m, a
km+1 — me mpunajiexars 17; 3mech caemyer mosararh, aro (7T7) u
3(T') ornmmyaroTesi IOCTATOYHO «MAJIo».

QyHKITMOHAJ Y ObLI YCIEITHO OIPOOOBAH B PEIICHUH Psijia TPUKJIAJI-
HBIX 3a/1a1, HO BMECTE C TeM OOHAPYKUJINCH U OIIPEJIe/IEHHbIE TPYIHOCTH
B €ro UCIOJIb30BaHUU. [JIABHBIMU U3 HUX SIBJISLJIUCH CJIO2KHOCTHBIE (hak-
TOpPBI U CJ1ab0€e COTJIACOBAHUE YHCJIEHHBIX PE3YJIBTATOB C PeaJbHOCTBIO
JUTsl OTJEJbHBIX 3aJ[ad PACIO3HABAHUS. DTO MPUBEJIO K HEOOXOIUMOCTU
OTXOJIa OT T'OJIOCOBAHUS 10 BCEMY MHOXKECTBY TECTOB M K 3aMEHE ero CIie-
MUAJIBHBIME cemelicTBamMu. K UX 4uciy OTHOCATCS TYIIUKOBBIE, KOPOTKUE,
MUHUMAJIbHBIE TECTHI U UX OIPAHUYIECHUSI.

TynukoBsIil TecT npejcTaBisier coOOW TeCT, Y KOTOPOro Jioboe cob-
CTBEHHOE ITOJIMHOXKECTBO IPU3HAKOB HE 00pa3yeTr TeCT.

Koporkwuit Tect 110 umciy mpu3HAKOB OJIM30K K Jorapudmy dYuCIa
IpU3HAKOB B 1.

MuHUMAJIBHBIH TECT MMeeT HAUMEHBIEe YUCJIO MPU3HAKOB U3 BCEX
BO3MOYKHBIX.

Boznukarorniue ¢GpyHKIIMOHATIBI PACIIO3HABAHUSI, COOTBETCTBYIOIINAE [0~
JIOCOBAHUIO 10 9TUM CeMelcTBaM, 0003HAYIAEM Yepe3 X 7T, XKT U XMT, &
caMu ceMeiicTBa Ha3bIBAEM OCHOBHBIMU.

BeisicHUIICH OIMPOMHBIE TPUUMYIIECTBA (PYHKIIMOHAJIA X kT B pellle-
HUU 33/]a9 PACIO3HABAHUSI.

C ero noMmoIibio 6bLI0 PEIIeHO OOJIBIIOE YUCIO 33134 I'eOJIOIUMH, KO-
HOMUKW, BOEHHOT'O JIeJIa U JPYTrux objacTeil.

Beuin, HampuMmep, yCTAHOBJIEHBI HOBBIE MECTOPOXKJIEHUsT HepTH, Ta-
3a u onoBa B Cubupu |5|, OI€HEHBI MEPCIEKTUBLI PA3BUTUSI KOHKDET-
HBIX 9KOHOMUYECKUX PpAaflOHOB, MPOBOJUJICA AHAJU3 TEKYINeil BOEHHO-
MOJIMTUIECKON CHUTYAINN, YCTAHABIMBAJICS THATHO3 3a00JIeBAHUST U, CO-
OTBETCTBEHHO, ONTHMAJILHBIN PEXKUM JiedeHus jiist Hero [6].

[TpubsmsurebHO B TO K€ BpeMs UJiesl TOJIOCOBAHUST ObLIa MCIIOJIb30-
Bana [0.U. 2KypaBjieBbIM U €ro y4eHUKaMu IIPU T'OJOCOBAHUU IO TIOJI-
MHOXKECTBAM IPU3HAKOB, COCTOSIINX U3 33 aHHOTO YHCJIa 9J1eMeHTOB. B
YACTHOCTH, [IPEJIJIOYKEHa, OIITUMU3AIINsT BHIOOPA KOHKPETHOIO 3HAMEHUSI T,
[IPU KOTOPOM DAacIiO3HaBaHUe OKa3bIBAETCs HAMJILYIIIHM 7).
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Ocobast 3HAIUMOCTE (DYHKITMOHAJIOB X, XTT, XKT U XMT B PeleHun
33124 paClo3HABAHWS, TMOJITBEPXKEHHAST MPAKTUKOM, CO3/1ajia IIPeJIno-
CBUIKH JJIsT Pa3spabOTKN TeCTOBOI Teopuu pacro3HaBaHusi. Ee cozmanne
IIPEJIOoJIATali0 pellenne CIeIyIonnX 3a/1ad.

1) TlosyveHne OIEHOK JIJIsi YMCJIA OCHOBHBIX BHUJIOB TE€CTOB MATPHIIbI
T, umerotieil 3aJIaHABIE TaApaMeTPhl ee oMaTpuiy, 1;.

2) HaxorkJieHre TOYHBIX U HPUOJIMMKEHHBIX AJIIOPUTMOB OCTPOEHHUSI
OCHOBHBIX CEMeHCTB TeCTOB.

3) Boisicaenue Toro, korga mus T u T 3ajaHnbie BUJBI UX OCHOBHBIX
CeMeCTB OTIMYAIOTCS Ha 33JaHHYIO JIOJIIO.

4) Pemmenne obparHoii 3a1auu Jyist 3.

5) Bbuiesienne Toro cemeiicTBa U3 OCHOBHBIX, KOTOpOe it T srywdrme
OCTAJIBHBIX PEIIaeT 3a/1a9y PaCIO3HABAHUL.

6) HaxoxkyieHne OBICTPBIX AJITOPUTMOB BBIYHCIEHUsT (DYHKIMOHAJIOB
pacnosHaBaHus 11 1'; COOTBETCTBYIONINX OCHOBHBIM CeMeCTBaM.

7) BplsicHeHre PO OTAETBHBIX IPU3HAKOB B PEICHUN 33191 PaCIIo-
3HaBaHs U OIpe/le/leHne KOppe/Isiul Mexk 1y Humun jis 17,

8) Pemtenne 3azau 1-7 upu 3amansom rpade cpasrennst giust 1) B 17
C COOTBETCTBYIONIMM yTOYHEHHEM HOHATHUIl BUJIOB TECTOB.

9) Permenne 3amau 1-8 st moutn Beex marpur 17

B pemennn 3agaa 1 n 2 B ciydae, xkorga B T/ KaxKjast MOJAMATpHU-
na 7] cocrosiia U3 OAHON CTPOKHU, HEPBbIE PE3YJIbTAThl ObLIH IOJIyYCHbI
Cuensia 8] u HockoBbiM [9], oneHUBIINX CBEPXY U CHU3Y YHCJIO TECTOB U
TYIUKOBBIX TECTOB B TAKUX MATPHUIIAX.

3areM B [PEJIIONIOKEHNN, YTO B T NPU3HAKOB «MHOTO OOJIBIIEY, TeM
crpok, E.B. [rokopoii [10]| 6buia paspaborana crerpaibHas KOMOUHA-
TOpHasi TEXHUKA, C MMOMOIILIO KOTOPOii €10 ObLIN Hafi/IeHbl ACUMIITOTUKA
TECTOB M TYNHMKOBLIX TECTOB JIst MOYTH Beex Tabsmr T’ ¢ 3ajaHHbIME
COOTHOIIIEHUSIMY TIAPAMETPOB €€ PA3MEPHOCTEI; 3Ta TeXHUKA el TI03BOJIH-
JIa CHHTE3UPOBATh ONTUMAJLHBIE JE€TEPMUHUPOBAHHBIE U CTOXACTUIECKHE
AJITOPUTMBI [TOCTPOEHHsI TECTOB M TYIUKOBBIX TECTOB, 4 TAKYKE DEIUTh
3aJ1ady MOBEJICHUsT BECOB IPU3HAKOB U 3HAUeHUi uX Koppesanuil. Takum
obpaszom, E. B. JlokoBoit yrasoch 9acTUIHO permuTh 3aga4u 1, 2, 6, 7, 9.
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Pabora E.B. TiokoBoii ObL1a IIPOPBIBHON 10 CBOEMY 3HAYEHUIO B CO-
3/IAHUHM TEOPUHU TECTOBOI'O PACIIO3HABAHUSI.

Hocrmxenus E. B. okoBoit 3aTem ObLIN PAa3BUTHI U CYIIECTBEHHO
yeunensl A. E. Auypeesbiv [11]. VM 6bi1a paspaborana HOBasl CIEIHAATb-
Hasl TEXHUKA, TTO3BOJIMBIIIAS:

® HATU aCUMIITOTUYECKHUE NOBEJAEHUS JJIsl YUCJIa TECTOB JIJIs IIPOU3-
BOJIbHBIX Pa3MEPHOCTHBIX XapaKTEPUCTUK MaTPUII;

® IIOCTPOUTH COOTBETCTBYIOIINE ONTHMAJIbHBIC AJIIOPUTMBI JeTEepMU-
HUPOBAHHOI'O U CTOXaCTHYIECKOI'O THUIIA JIJIS HAXOXKJICHNASA YKa3aHHbBIX
TECTOB;

® YACTHYHO PeInThb 33/a4y 4, yKasaB BO3MOXKHBIE JIOOIDEJIEJICHNUSI
marpur 7] takum obpasom, arobsr muoxecrsa (17) u (T cos-
IaJIaJIn;

e HaliTu AJIMHBI MUHHMAaJIbHBIX TECTOB U UX YHUCJIO;
® BLIABUTH BECa IIPU3HAKOB U KOPPEJIATUN MEXKI1Y HUMU,

® DACIPOCTPAHUTDH Pe3y/IbTaThl B pemrennn 3a1a4 1, 2, 6, 7 Ha caydaii
MIPOU3BOJIBHOTO rpada CpaBHUMOCTH B Tabmuie 1 I TOYTH BCEX
TaOJINII.

Takum obpasom, A.E. AuapeeBy ynajoch, peliuB B ONpEIeIEHHOR
Mepe 3aga4u 1, 2, 3, 6, 7, 8 u 9, KapMHAJIBLHO PACIHIUPUTL 0a3y 3HAHUMN
B TEOpHH TeCTOB. B TO »Ke Bpemsi U3 €ro pe3yjbTaToOB U YaCTHIHO W3
pesysibraroB E.B. JliokoBoii BeITeKasO, ITO 3DPEKTUBHOCTL PACIIO3HA~
BaHUs IPOIEIYP, OCHOBAHHBIX Ha TECTax, CYINIECTBEHHO 3aBUCUT OT BHA
CeMeICTB TeCTOB M3 OCHOBHBIX, 10 KOTOPBIM HJIET PACIIO3HABAHME.

Dromy Borpocy Obln HocBsiieHbl uccaenoBanns A. A. Kubkaso [12].
Oka3zajioch, 9TO B Ka4eCTBE ONTHMAJILHOIO MHOXKECTBA, <«TOJIOCYIOIIAX»
TECTOB CJeJlyeT BLIOMpPATH TAaK Ha3bIBaEMble <«KOPOTKHE» TecTbl. HKcym
tabyuna T uMeeT m CTPOK, TO MOJ, KOPOTKHM TecToM i 1 1moHmma-
ercs BesindnHa «Onu3kasg» K logm — loglogm.

A. A. Kubkaso jjis ciydas, Korjga 1’ cocTouT u3 JBYX HMOJMATPHIL,
YCTaHOBJIEHO, YTO:

® Bec IPU3HAKA 1O TYMHKOBBIM TECTaM YMEHbBIIACTCS C yBeIMYeHHeM
JIOJIU paznnyuaeMbix ¢tpok u3 1) u Th;
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® Bec IIPU3HAKa 110 TeCTaM He 3aBHCUT OT JIOJH Pa3IndaeMBbIX CTPOK

/ / 1.

u3 17 u Ty u nmouTn Beerjia paBex 3;

® Bec IPU3HAKa MO KOPOTKHM TecTaM PacTeT C yBeJIWYeHHEM JOJIN
pasimdaeMbix crpok u3 1] u T5;

® BecC IPU3HAKA, PA3JINYAIONIEro OOJIbIe MOIOBUHbBI TIAP CTPOK TI0 Te-
cTaM, JJIMHA KOTOPBIX O/IM3Ka K MUHUMAJIBLHOM, TIOYTH BCEr/Ia PABEH
€JIMHUIIE.

Takum 06pa3oM, comep:KaTeIbHO CTAHOBUTCSI FCHBIM ITPENMYIIECTBO
KOPOTKHMX TE€CTOB M «0OY€Hb» KOPOTKHUX TeCTOB, TO €CTb 6JII/ISKI/IX K MU-
HUMAJIBHBIM TECTaM I1€Pe/l OCTAJIbLHBIMY B BBISIBJICHUU IIPU3HAKOB, JIyUIIIe
JAPYTUX OTJIMYAIONIUX II0/IMATPUILHI Tll u Té. OH CyIIecTBEeHHO TPOJIBU-
HYJICSI B PEIIeHUuN 33,1291 7.

JlaJtee ObLIa n3ydeHa cuTyarus, 6yin3kast K 3agadam 3 u 5. A. A. Kub-
KaJIO YCTAaHOBUJL, 9TO B CJIydae, Koraa B MaTpuile 1’ BOSHUKAIOT CUTYAIIH:

® MHOXKECTBO ITOYTU BCEX TYIUKOBLIX TECTOB II€epecTacT OBITH TAaKO-
BbIM IIOCJI€ MCKa2KEHMA,

® MHOXKECTBO OYCHb KOPOTKHX TECTOB ITOYTH ITOJTHOCTBIO MEHACTCH,

® MHOXKECTBO KOPOTKUX TECTOB IIPAKTUICCKHN HE MCHACTCA.

WM 2ke TOCTPOEH aCUMITOTHIECKU ONTHMAJIBHBIA aJI'OPUTM IIepeTHC-
JIeHIsl KODOTKUX TECTOB, TO €CTh PEIIEHBI JJIs PACCMATPUBAEMOIO CJIydas
saga4n 2 u 9.

Bcee zamaun 1-9 B obmem citydae OTHOCATCS K 9HUCITY HepeOOPHBIX U
IIOTOMY BO3HUKAIOIIHE JIJIS HUX aJITOPUTMBI IIPK OOJIBIIX pa3Mepax MaT-
pury 77 maino npuMenuMbl. BosHEKaeT HEOOXOAUMOCTH Iiepexojia K Goee
IIPOCTBIM, HO M€Hee TOYHBIM ajJlOPHTMaM UX PeIleHHsI.

Vcropmaeckn nepBelit MPHOINKEHHBIN aJIFOPUTM pellleHnd 3a7a4d 6 u
7 6611 npeoxken B. E. Kysuernosbiv [13]. DTor anropurm tuina Monre-
Kapio ucnonp3oBasics B poneaypax pelleHns IPaKTHIeCKUX 3a1ad pac-
IIO3HABAHMA. 3aTeM BO3HUKJIN IIPHOJIMKEHHBIE aJI'OPUTMBI JJIsl TUX 3a-
nmaqa y E.B. Hokoeoii, A. E. Aunpeesa u A. A. KubkaJo.

ITozxke M. B. Hocobim [14] 6611 Ipe/jIosKeH aIropuT™ BBITHCIICHUS
X, OCHOBaHHBII Ha SKCIOHEHIUAJIBLHO CJIOZKHOM aHasn3e MHOXkecTBa 1" ¢
HOCJIEYIOMIAM [TOJINHOMHUAIBHBIM 110 CJIO?KHOCTH BBIYUCJICHHN X IIO Ha-
6opy a.
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BoccranaBiuBasi XpOHOJIOTHIO, HEOOXOJIUMO MOMIEPKHYTH, UTO IEP-
BBI€ 3a/1a1H, KOTOpbIe yaasaoch pemuth FO. U. 2KypasieBy u ero koJsuie-
raM, umeau MaTpuiry 1’ ¢ 4MCIOM CTPOK M CTOJOIOB, COOTBETCTBEHHO,
1o 20.

Pabora B. E. Ky3ueropa mo3poJimia perarsh 10100HbIe 3a/Ia91 C YKe
JI0 CTa CTPOK | cTOJIONoB B 1.

E.B. HokoBa pacmimpuia Kjaacc Takux MaTpuil g0 umerorux 200
cTosio1oB 1 50 CTPOK.

A.E. AnjipeeB pacpoCTpaHWI 3TH BO3MOXKHOCTH JIO0 MATPHI] Pa3Me-
pamu B 200 crpok u 200 cToJIOIOB.

A. A. Kubkamo cMor HCHIoab30BaTh yKe MaTpuisl pazmepamu 500
crpox u 500 cToabIOB.

CoBpeMeHHbBIE KOMITBIOTEPHI TIO3BOJIAIOT €IIIe Ha IMOPsIOK U OoJiee yBe-
JITINTH PasMepbl peabHO 00pabaThiBAeMbIX MATPHIL.

B paccmoTpenHoit cutyaiiuu B 00IeM cJiydae He IIPEJIIoIarajaoch, 9To
MIMeeTCsl HEKOTOpast CBsI3b MexK /1y noamarpunamu 17 marpuist 77, Crerp-
AJIBHBIH CIydail BOSHUKAET IPHU JIONYINEHUU TAKON CBS3U. 3JI€Ch CJIe/IyeT
BBIJIC/TUTH PACCMOTPEHNE TaKOW MOIEIH.

[Tycts A sBISIETCST TEXHUYECKUM YCTPOHCTBOM C 7' BXOJAMHU U OJTHUM
BbixozioM. Ha Bxompr () mocrynator 3navenus a u3 By = {0,1,...,k—1},
a Ha BBIXOJIe CHMMaeTcs 3HadeHue f(ai,...,a,) — HEKOTOPOil (byHKIN
k-3uaunoit jjoruku. CUnTaeTcsi, 9TO Ha BXOJAX MOI'YT BO3ZHUKATDH OITUOKN
OIIpeJIeJIEHHOrO Tulia <y, MeHsiiomue Habop (ai,...,a,) Ha (a},...,a.).
Torma B obmmem ciaydae Ha mojaBaeMom Habope (ai,...,a,) 3HadeHue f
MeHsieTcst. 'T'pebyeTcst yKa3aTh HEKOTOPOE YHUC/I0 HAabOPOB, BBIMUCIIsIST f
Ha KOTOPBIX, MOYKHO YCTAHOBUTH, OBLIA JIN OMMOKa Ha BXOAax A.

OTu HabOpPBI 00PA3yIOT TECT U OOBITHO TPedyeTcst, YTOObI OH MMeJI
HaNMEHbIIIee IucyIo aeMeHToB. Jlasee jomyckaercs, 4o dyHKus f MO-
2KeT OBbITh JIF0O0H 0T (PUKCUPOBAHHOIO YHUCTIA " IEPEMEHHBIX U CTABUTCS
BOIIPOC O TOM, KAKOBO MUHUMAJIBHO J0cTarouHoe dncio L g (r,7), Takoe
ITO JJIs JIIOOBIX U3 yKA3aHHLIX (YHKIWI f u omubku TUma -y HalIeT-
cst rect u3 L (7,7) 37eMeHTOB, KOTODBIii 10 f omnpejessier, ObLIa J1 Ha
BXOJIaX A, peanuzyromiero f, JOMyIieHa oIruoKa 7.

OrmeTnM 371eCh JIBE TPYIIIBI OCHOBHBIX PE3YJIBTATOB.

[TepByto cocrasisitor pesyasrarsl I. P. [Torocsna [15], koTopsrii ycra-
HOBUJI T10BesieHne L (7,7) Just 7y, COOTBETCTBYIOMINX KOPOTKUM 3aMbIKa-
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HUSIM, CJINTIAHUSIM, WHBEPCUAM U Jp. Pamee B 9TOM HAIpABICHUU WHTE-
pectble npojiBuzKenust 6o nosryuenbl B. H. Hockosbim [9).

Bropyio cocrasisiior pesyabrarsl O. A. Jonorosoit [16], koTopast jist
TeX e THIOB oNMGOK Hara noseaenne bynxmmn s LY (r, ), amamno-
ruanoit pynkiuu Lo (r,7y), HO COOTHECEHHOi ¢ 3a/1aHHbIM KaccoM [locra
C pyukuumit agaredps! JJOruK. K 3TuM rpynmaM pe3yabTaToB IIPUMBIKAIOT
110/TOOHBIE PACCMOTPEHUS JJIst TOYTH BCeX (PYHKITUIA.

B niesiom ke TecTUpOBaHME TEXHUYECKUX YCTPONCTB IPUBJIEKAET OOJIb-
II0€ YUCJIO UCCJIEIOBATEIEH, KOTOPHIMHU HAKOILIEH OOJIBIIION OIIBIT, 3aC/Ty-
JKHUBAIOITUI OTJIEJBHOIO O0CYKIeHUs. YIIOMSHEM 3J/1€Ch JIMIIb UTOTOBBIE
u3sioxkenus B [17).

CraTbst, TOMUMO BBEJICHUS, COJECPKUT MATH maparpados.

B nepoM maparpade IpuBOJISTCS TECTOBbIE PE3YJIBTATHI JIJI MATPHUIL
T’ ¢ MaJIbIM YHMCJIOM CTPOK.

Bo Bropom maparpade msnaraioTcss pe3yabTaThbl IO TeCTa B OOIIeM
cJlydae IpH IIPOU3BOJILHOM rpade cpaBHenus moamarpuis 1.

B Tperbem maparpade cospeprkarcs OCHOBHBIE (DAKTHI IO TECTUPOBaA-
HUIO CXEM, Peau3yIonux (PyHKIuu k-3HaTHON JIOTUKU.

B msiroMm naparpade mpuBoisiTCS Pe3yJIbTaThl 0 TECTUPOBAHUIO CXEM,
peasimzytonux gynkiuu u3 kjiaccos Ilocra.

1. TecTnr AJId MaTpHAl, ¢ MaJIbIM 9Y1UCJIOM CTPOK

3J/1ech MBI U3JI0XKMM OCHOBHBIE pesysbrarhl E. B. lokopoit mo 3aa-
qaM 6 u 7.

IIycts marpuna 1' uMeeT m CTPOK U 1 CTOJIOIOB, & ee 3JIeMEHTHI G
S
sxousat B By, = {0,1,...,k—1}, k > 2. Ilyctb m = >_ m;, rye m; — HaTy-
i=1

pajbuble 1 m; < 1; M ecTb OC/IeI0BaATE/ILHOCTD M, M2, . . . , M. LIycTh

(k)
m,n,s
M, CTPOKaMU, CJIEAYIOMUMU B T JIpYT 3a JAPYyroM C POCTOM HOMEPOB ITUX

TOJIMATPUIIL,.

— KJIACC BCeX TaKUX MaTpull 1", cCOCTOSIINX U3 S MOIMATPHIL Ti’ C

l
Ipul € {1,2,...,s} nomaraem m” (1) = > m;, m'(l) = m" (1)—my+1.
i=1

(%) /
Cuuraem, 9To B Marpuiie u3 M, fm,s HOZIMATPHIA T conep:KuT CTPOKM ¢
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womepavu m/(1),m/ (I +1),...,m"(l). lycrs S¢(T") — mMHOKECTBO BCex
TYNUKOBBIX TecToB it T7. Iyt crpok o = (aj,, Gjy, ..., 0aj5,) 0 & =
!
(aji,aj, ... aj) n3 T' BBOTUM CIOMKEHHE IO MOJY/IIO 1Ba &, MONaras
/ _ . . . .
adad = (aj Saj,aj, Saj,...,a; Haj). (1)

s—1s—I
[Iycte h = > > mymy4y, cocraBum MaTpuiy Ly ¢ ssieMeHTaMu by,
I=1t=1
u € {1,2,...,h}, v € {1,2,...,n} u3 Bcex cTpok a & &' Takux, UTO
cTpokn « 1 & BXO#AT B pasuble nogMarpuripl 1) u T}, COOTBETCTBEHHO,
npuueMm ¢ < i'. ITomaraem crpoku B L yIOPSIOYEHHBIMEA TaK, YTO €CJIH
a,a,a”, " umeror nomepa B T cyTb ji,j2,l1,l2, COOTBETCTBEHHO, TO
ecaim HOMEp CTpoKu « & o menbine Homepa crpokn o @& o) To nmmbo
J1 < l1, 6o Jo < ls.

Marpuna L7+ HasbBaeTcss Mmarpuneii cpasuenust g 17, Kaxkgomy
9JIeMEHTY by, u3 Ly npucsansaercs Homep N (u,v) = (v —1) - h + u.

Pacemorpum kitace A ajaropuTMoB, CTPOSIIIIAX BCE TYIHUKOBBIE TECTHI
mns T7. Anropur™ a n3 A cBOIUT 3Ty 3ajady K HEKOTOPOIl 3aade ciie-
JIYIOITIETO BUJIA.

Unmeercst muoxkectso R = { Ry, Ra, . . ., Rg}, e Ry — HeKoTopHhIil Ha-
6op asementoB u3 Ly, W = {1,2,...,g}. Tpebyercs nocrpoutsb BCe Ta-
KUe IIOAMHOXKeCTBa, R, IJIsl KaxKJI0ro 13 KOTOPBIX BBLIIOJIHEH Psi CBONCTB
Bl,BQ,...,Bp I/Ip} 2.

MckoMyIo COBOKYIIHOCTL 0ob63HaquuM depes @Qg. IIpemmonaraem, dro
mexy Qn u S¢(77) cymecrByer B3amMHO-OJHO3HAUHOE COOTBETCTBUE,
TaK 4ro mocrpoenne Qg npusoguT K nocrpoernio ¢ (17).

ITycTn Q(t), t € {1,2,...,p} — COBOKYIIHOCTb BCEX TAKHUX IOJMHO-
JKECTB MHOXKeCTBa U, JJIsl KarXKJ0r0 M3 KOTOPBIX BBIIIOJIHEHBI CBOMCTBA
By,Bs,...,Bi_1,Bi41,..., B, Hacucremy csoiicts {B1, Ba, ..., By} Ha-
JIOXKUM YCJIOBHE: BCETIA QW > Qg.

ITpumep 1. Ilycts g = u u s7ement Ry € R aBasieTcss cTONOIOM MaT-
putibl L mom Homepom W. Jlast HabopoB cTosiONOB MaTpuilbl L pac-
CMOTPUM TaKue cBoiictBa B u Ba:

e nabop crondbmos H marpunsl L7y obnagaer csoiicrBom Bi, eciau
ayst Joboit crpoku u3 Ly B H maiinercs crosiberr, mepecevenne
KOTOPOTO C 3TOI CTPOKOI naeT 1;
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e Habop crosibnios H matpunsl Ly obaagaer cBoiicTBoM Boy, ecan u3
yenosuss H' C H cnenyer, uto H' ne obiamaer cgoiicrBom B .

TpebyeTcs NOCTPONTH BCE TaKUe HAOOPHI CTONONOB U3 L7/, KarKAblil
13 KOTOPBIX 0bJIataeT cBoiictBamMu B n Bs.

Pemtenne sroii 3aaun npusogut K nocrpoennto S¢(7”). B camom je-
Jle Habop 0 HOMEpOB CTOJIONOB J1,j2,...,Jr MaTpuinl 1’ sBiaserca Ty-
[IIKOBBLIM TECTOM TOYHO TOLJA, KOIZa Habop CTOOI0B Marpulbl L/, ¢
yKa3aHHBIME HOMepaMu objaaaer csoiicramu B u Bs.

IIpumep 2. /IBa pa3iuvHbIX €IUHUIHBIX SJIEMEHTA by U byt MATPHUITHI
L7/ cauTaiorcss COBMECTUMBIMU, €CJTH by, = by = 0. MuoxkectBo D u3
7 eIMHUIHBIX DJIEMEHTOB MATPHUILI L7/ HA3BIBAEM COBMECTUMBIMU, €CJIH
BBITIOJTHEHO XOTs OBl OJTHO U3 YCJIOBHIA:

1) r=1;

2) r > 1 u yo6ble JBa 31eMenTa B D COBMECTUMBL.

MHo>KeCcTBO BCEX COBMECTHMBIX MHOXKECTB B L obo3Hadmm depes
S(L).

[Iycrb g = h - n, snement Ry MHOXKecTBa R SIBJISIETCST 9JIEMEHTOM
matpuiibl Ly ¢ Homepom W e {1,2,...,g} u Q(D) — nabop rex crosb-
1oB u3 Lp/, B KOTOPBIX PACIIOJIOXKEHBI 3JIeMHTBI MHOXkecTBa, D C R.
Tosopsar, aro D obmagaer coiicrBom Bi, eciu D € S(Lp). Ecim
D = {buyvy,bugvys -« - s buyw, }, D 0branaer cpoitcreom B, ecan Bbios-
HEHbBI YCJIOBUS:

1) Q(D) obuazaer cpoiictBoMm Bi;
2) {buyvysbugvs - - - > bupw, } € S(L7v), TO up < ppupu t € {1,2,...,7}.

Muozkecrso D C R HazbIBaeTCs IPaBUILHLIM B L, eciin D obnagaer

ceoficreavn B] u Bj. Ilycrs B(Ly/) — MHOXKECTBO BCEX NPABHJIBHBIX
muo)kecTB B L. TTocrpoum B(Lyv).
Tynukossiit Tecr Tabmunst 1T’ o = (j1,j2,...,Jr) U MHOXKECTBO

D € B(Ly+) canraem skBuBajieHTHbIME, ecyin ()(D) cocTont u3 cTosbIion
MaTpUIbl L/ ¢ HOMEPAMHA j1, J2, - - - s Jr-

Mozkno mokazarb, aro mexiay B(Lp) n S (T') nmeercss B3anMHo-
OJIHO3HAYHOE COOTBETCTBHE, IIPU KOTOPOM COOTBETCTBYIOIIHME SJIEMEHTHI
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skBuBaJsieHThl. ClieioBaresibHO, nocrpoerne B(Ly/) NpUBOIUT K MOCTPO-
ennio 3¢ (T7).

[Tpu mocrpoennn mHOXKecTBa Qx asropurm A mocrynaer tak. 13
cucremsl coiicts B = {B1, By, ..., By} BblIessercs HEKOTOpast MOJICH-
crema B = {Biy, Biy, ..., B, } Takas, uro B’ c B. Ilycrs Qi ig,...iy —
MHOYKECTBO BCEX TAKHX ITOJMHOXKECTB U3 R, JJI KayKJI0ro M3 KOTOPBIX
BBINIOJIHEHBI cBoiicTBa Bj), B,, ..., B;. Pabora anropurma A4 cocront

B IOCTPOEHMH MHOXKeCTBa (i, i . i, U BBIIEJIEHUIO U3 HETO IOJMHOXKe-

l

crBa (Qy, IPH 9TOM Ha KaxKJOM €ro Iare CTPOUTCS HEKOTODPBIi 3Je-

MEHT U3 (Qj, 4,,...i, U JIJIsl HETO IIPOBEPSIETCS BBINIOJIHEHNE CBOHCTB By, riie

t e {1,2,... ,p}\{il,ig,...,il}.

MuokecTBO Qi) 4y,...i, HA3OBEM MOTPYKEHHEM [IsT ajaropurma A.
Iycrs |M| — wmommocrs muoxectsa M, M(a,T') = Qi is....i|,

N € M@, ..
Asropur™ A aCHMITOTHYIECKN ONTUMATIBHBIN B Ny, ,, €CIIH /IS HOUTH

Beex nogmarpur 17 us N BBIIOJIHEHO
u(AT) ~ [Se(T7)] (2)

upu m, n — oo.

Baech Oyger mpeanosaraThcsa, UTO UHCI0 CTOMONOB B Marpuie 17
«MHOT0» OOJIBITIE UNCJIa CTPOK.

HerpysHo y6GeauThCsi, 9TO MPUMEPOM AaJIFOPUTMA JJisi [TOCTPOEHMUSI
S(T"), He ABJIAIOIUMCST ACUMIITOTHIECKU ONTHMAJIBHBIM, SBJISETCS [IPO-
neaypa u3 [10], koropyto obosnadaem dyepes Aj.

Asropurm Ap cBomut 3asady nocrpoenust S¢(7T”) K 3amade, onucan-
HOIT B ipuMepe 1 U J1j1st MOCTPOEHHsI COOTBETCTBYIOIIETO €MY TIOTPY 2KEHHUST
ucrosb3yer cgoitcrso Bi. Besmmuauna p(A,T”), pasuas aucity recros B 17,
I0YTH BCerjia 110 HopsiiKy Goubire Besmuannbl |3 (T17)].

Crenenne 3amaam nocrpoernss ¢(7”) k 3amave u3 npumepa 1 1103-
BOJISIET MOCTPOUTH ACUMITOTHYECKU OINTHMAJBHBIA O CJIOKHOCTH aJi-
rOpUTM. DTOT aJropuT™m Aj Jisi OCTPOEHHsI TIOIPYKEHUST UCIIOJIB3YET
ceoiicro Bf u just vero p(A,T') = |S(T")|. Cnenosaresnbho, Bompoc
00 aCUMIITOTUIECKONH ONTUMAJILHOCTH A1 CBOJUTCS K OIEHKE BETMYUHbBI
S| w0 [(T)].

CupaBeJINBO yTBEPKICHUE.
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Teopema 1. Feau a > 1, 8 < %, (m1,m2)* < n < k(ml’mQ)ﬁ,

k= (a,b), 2de a= j logy (miman)— 3 logy, logy,(miman) —logy log;, log, n,
b = 1log,(mimon) — 1log,logy(miman) + logy logy logyn, mo npu
m,n — 0o evnoareno oas nowmu ecex T us My,

, [myman(k — 1)]"
[S(Lg)| ~ [Se(T7)] ~ r;k rlkk?

(3)

s
Orcroma crexyer, uto mpu (mymsg)® < n < kMmm2)” o > 1, 3 < %
k
anroput™ A; sABISETCS aCUMITOTUYECKH ONTUMAJBLHBIM B Fr(nl)m,n.

k
IIpu nokasarenbcTBe TEOpEeMbl 1 MHOXKECTBO MATPHIL Fr(m)’m%n pac-
CMATPUBAETCsl KaK IPOCTPAHCTBO JIEMEHTAPHBIX COOBITUN, B KOTOPOM

(k) 1
Fm1,m2,n IIPOUCXO/IUT C BEPOATHOCTBHIO F(T

my,may,nl

Kazk1oe cobbitue 17 €

OneHNBAIOTCsT BEPOSITHOCTHBIE XaPaKTEePUCTUKU PACIIPEIeIeHUsT CIIy daii-
ubix Besmand |S(Lyr)| n |8 (T7)]. Tlokassiaercs, 94T0 B yCIOBUSX TEOpe-
Mbl 1 Maremarudaeckue oxuganus sequnaud |S(Ly)| u |S¢(T")| acummro-
TUYECKH COBIIAJIAIOT, a, C JIPYTOit CTOPOHBI, KaKiast 13 Besanand |S(Ly)|
u |S¢(T")| mourn Beerja acCMMITOTHYECKH COBIAJAET CO CBOMM MAaTeMa-
THIECKUM OXKIJIAHUEM.

Cremyer orMeruTh, 9To acuMuToTnka Beaumanabl |S¢(T")| aisa moarn
Beex marpur 17 u3 Mg)ns B CIydae, KOIa § = m, HaiijeHa B pabo-
te B.A. Crensin n B. H. Hockosa [8], 9], rae npu mosmydenun oreHku
st |S¢(T7)| rak ke, Kak U B JIOKa3aTEIbCTBE TEOPEMBI 1, CTIOIB3yeTCst
TO, 4TO nouTH Beerja Besmunna | (7")| acuMOTOTHYECKN COBIAIAET CO
CBOUM CPEJIHIM 3HAUYEHUEM.

Hapsity ¢ merepMUHEPOBAHHOI HIPOIE/LyPOil TOCTPOEHHST MHOYKECTBA
34(T") E. B. I10K0BO#i IOCTPOEHBI CTOXACTHIECKHE AJITOPUTMbI, OCHOBAH-
Hble Ha ajropurMe Aj.

ITpu cToXacTuvIecKoM MHOJXOJE HCIOJb3yeTCsl He BCe MHOXKECTBO TY-
IIUKOBBIX TeCTOB MaTpuiibl 17, a b ciryJaiinas BBIOOpKa U3 HETo, aHa-
JIN3 KOTOPOM JIaeT BO3SMOXKHOCTD IIPUOJIMKEHHO penraTh 3aa9u OBICTPOrO
PACIIO3HABAH, BBISTHEHUS] POJIA OT/EILHBIX IIPH3HAKOB B 33/[a9€ PACIIO-
3HABAHMSI U KOPPEJISIIUK MEXK/[y HUMH, TO €CTh, COOTBETCTBEHHO, 3a1a4u 6
u 7, a TaKzKe OLEHUBATH [PU STOM BO3MOXKHYIO OIIHOKY.

Tak KaK 00beM BBIOOPKH CYIIECTBEHHO MEHBINE MHOYKECTBA BCEX TY-
[IMKOBBIX TECTOB, TO IIPH 9TOM YJ/IA€TCsl 3HAUUTEIHHO YBEJINIUTH PA3MePhI
obpabaTbiBaeMbIX TaOJINII.
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B ymnomsinyrom panee asropurme B.E. Kysuenosa [13| mocrpoenne

k o
TYIINKOBBIX TECTOB JIfd T/ nus Mr(hzls OCYyHIECTBJIACTCA 110 CJICYIOEn
I k)

cXeMe.

Bagatorcst nesble ynciaa ¢, 1 < ¢ < n (4ucsao ¢ BbIOMpaeTcst 0co-
OBbIM 00Pa30M H B CPABHEHHH C M HocTaTodHo Majo). Ilycrs W, — muo-

JKECTBO BCeX HabOpoB Buma {ji,J2,...,Jq}, tae j¢ € {1,2,...,n} npu
te{l,2,...,q} uj1 < jo < ... < jg. Crayuaiineiv 06pa3oM BbIOUpa-
forcst Haboper u3 W, Kaxmerit taxoit nabop W = {ji, jo,...,jq} ompe-

nensier nogmarpuiy 1y, B 17, o6pasoBaHHyi0 CTOIOIAME C HOMEPAMM
J15325 -+ Jg-

K wmarpune 7Y, npumensiercs ajuropurm Ag, KOTopeli crpoutr Bee
TYIHUKOBBIE TecThbl Jjst Tyy. BbIOOp HEKOTOpO#l COBOKYIHOCTH CJIydaii-
HBIX HaOOpoB u3 W, 1 NPUBOJUT K IOCTPOCHUIO CJIydaifHON BEIOOPKH U3
S(T).

[Iycrs ¢ € {1,2,...,h}, pne h — 4uCI0 CTPOK B MATPHIlE CPABHEHMUSI
Ly nnsa T, U; — coBokynnocTh Beex Habopos Buma {l1,ls, ..., 1},
lhe{l,2,....;h}tmpute{l,2,...;it uly <lp <...<l;.

[Tycrs u € U;. Tynukosstii rect g T' Taxoit, uro o= {41, j2, ..., jr},
HA3BIBAETCSH U-TECTOM, €CJIH B U MOXKHO YKa3aThb dnucia li,ls, ..., [, Takue,
qT0 ssieMenThl ¢ Homepamu N[y, j1], Nlo, jo|, ..., N[, jr] o6pasytor cos-
MecTUMOe MHOKecTBO B L7v. COBOKYIIHOCTL BCeX u-TecToB MaTpuiibl 17
oboznauaem uepes (17, u).

Autroput™m A1 GBICTPO paboTaer Ha TAKUX TADJIUIAX, Y KOTOPBIX THCJIO
CTPOK MHOTO MEHBIIEe YHucya cToyonoB. [losToMy mpesmaraeMbrii croxa-
CTHYECKHil aJrOPUTM IOCTPOEHUsT TYIMUKOBBLIX TecToB jijis 1 ucrosnsyer
He ciaydafinble Habopwl U3 Wy, a ciydaitnbie Habopb! u3 U;. Kax it Ta-
Koit Habop u = {l1,la,...,l;} onpenensier nonmarpuity L7 (u) MaTpurst
L1/, obpasoBannyto crpokamu ¢ Homepamu l1,la, ..., l;. Marpuna Lz (u)
obpabarbiBaercst pu 1oMoru airopurma A, koropsiii crpout (77, ).
O6paboTKa HEKOTOPOil COBOKYITHOCTH CJIy4YalHbIX HabopoB u3 U; mpuBo-
JIAT K TIOCTPOEHUIO CJIydaiinoii seibopku u3 Jy(71”).

DTa cxeMa B JeTaJIdX OT/IMYIacTCdA OT CXEMbI B.E. KYBHGHOBa, B TO
BpeMsd KaK IIpU HaXOXKJIEHUUW MEPbl BaXKHOCTU IIPpU3HaKa OKa3bIBaCTCH,
9TO IIpr OIIPpEJICJICHHBIX YCJIOBUAX oba II0IXOJa IIOYTH BCErJa 3KBHUBa-
JICHTHBI JE€TEPMUHUPOBAHHOMY IOIAXO/LY.
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Tounee. Ilycrs ¢ j(T7) — MHOXKECTBO BCEX TYIHKOBBIX TECTOB, CO-
JeprKalux npusHak ;, a (77, u) — MHOXKECTBO TYIHMKOBBIX TECTOB B
(T, u), conepzkalmx NPUHAK Xj, TOLJA HApsiLy ¢ HH(GOPMAIMOHHBIM
BECOM BBEJIEM BEJIUUMHBL:

S5 (1)
— bl 4
p(l']) S(T’” ) ( )
1 Si(T", u)|
p(z) = =7 ; (5)
VTG 2 (T )
1S3 (17, )
3 uelU;
= 6
P = @ o
uelU;
: S (17,w)|
7
i = 7
b (LL'],U) |S(T’,U)‘ ) ( )
roe u € U;.
Teopema 2. Ecau u € U;, n < k:(mlm?)ﬁ, 0 < %, U npu Mm,m — 00
uMeem Mecmo: 5
log. (my1ms) 0, log. n_ 0. (8)
log;. n

' (k)
mo nowmu oas ecex mampuy, 1" u3 Mm,n,s npu N — 00 CNPAGEIAUBO

log; n ()
2n
OTa TeopeMa YCTAaHABJINBAET ACUMITOTHYECKYIO SKBUBAJIEHTHOCTD

CTOXaCTHUYIECKOI'o 1 JeTECPMUHUPOBAHHOT'O ITIOIX0/J0B B T€CTOBBIX aJI'OPUT-
MaX pacCIlOSHaBaHNA, UCIIOJIB3YIONINX B (byHKHHOHaHaX OpUHATHLA pelIe-

pls) ~ p'(s) ~ p'(x5) ~

HUl Beca MPU3HAKOB.

2. TecTtbl g MaTpuIl C 33aJaHHBIM rpadom
CpaBHEHUA
3/1ech MBI U3JI0KUM OCHOBHBIE pesynibrarhl A. E. AnjpeeBa 1o 3aa-

qaM 1, 2, 6, 8, 9, KOTOpbIe CYIIIeCTBEHHO YCUINBAIOT pe3yabTaTsl E. B. [lro-
KOBO11.
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BiejieHHble paHee IIOHSTHSI TeCTa, TYIUKOBOTO TeCTa U JIpyrue B 60-
Jiee o0IIell cuTyalun, KOTopasi PACCMaTPUBAECTC 3J1eCh, HYXKJIAIOTCI B
yrounenusix. C 3T0il 11e/1b10 BBeIeM HeOOXOIMMBIi (hOpMaIn3M.

st muoxects A u B nonaraem AP = {f|f : B — A}. Ecm f € AB
uC C B, 1o f(c) = {bjb = f(a), a € C};aecmac AuC C A, o
P = 010 =) n £ = U 7o)

a

Hycrs (ABY={f|f€ AP, f(b)=a}. Ecrm f€ AB, g€ B® 1o fog € A®
u (fog)(x) = f(g(z)). lycrb A ® B — MHOXKECTBO YHOPsIJIOYEHHBIX T1aD
(a,b), tne a € A, b € B; A X B — MHOXKeCTBO HEyTOPsIJIOYEHHBIX Tap
{(a,b)}, mpuaen a # b. O6ozuaumm uepes A?) muomecrso A x A. Ecim
A — HEKOTOpOe KOHEYHOe MHOXKeCTBO, To 4epes 14 m 04 obosmaumm,
COOTBETCTBEHHO, KOHCTAaHTHI 1 u 0 u3 Ef‘; ecau z,y € A, To moyaraeMm
1My) =1, ecm z # y, u 12(y) = 0, ecm & = y; cunraem, aro 042 (y) =
12 @14, x € A Tlonoxnm &4 = {14|x € A}, 4 = &4 U {1"}. Bnaxn <
u < st byrknmit 13 E4 Hemoib3yeM B 0GBIMHOM CMBICTIE JIIsT YKA3AHHS
II09JIEMEHTHOIl YIIOPSIIOUeHHOCTH Ha, STOM MHOkecTBa. Bcm a,b € E4,
10 nomaraem axb = a®b®14; |a| = [a1(1)]; p(a,b) = |aDb| = |A|—|axb|.

[TIpu m > 1 momaraem L,, = {1,2,...,m}. OroxmecrBum HaGOPbHI
u3 By, n-MepHOro eImHIYHOrO Kyba, ¢ oToOpakeHusaMu ns F Lm - Tpy-
IMMHU CJIOBAMHM, i-s1 KOOpJuHaTa Habopa a SIBJISETCsl 3HAYEHHEM OTO0-
paxkeHust a(i), 1 MOXKeM yIIOpsiJIOueHHble HAOODBI JUIMHBL 7 3JIEMEHTOB

o0
u3 A paccmarpusaTh Kak oTobpaskenms mz Alm. Ilyers E* = |J E",
=1

n—
E" = {z|z € E", |z| = r}. Tlonoxum 1" = 1Ln 0" = 0ln; 12 = liL",
0;' = O,L-L”, i € Lp; " =&ln e = eln Tlyers a € E™, onpegesam oTo6pa-
k—1 k
L, . . . . .
wKeHue 1 u3 Ly, monomus 1g(i) = k, ecmm Y. a(j) < i,tmei =Y a(j).
=1 ‘

Sra dyHKIUs nHTEpHpeTHpyercst Tak. Ilycrs a,b € E™ Torja ecim Bbl-
nucarh HabOp b M BBIYEPKHYTH KOODJMHATHI, COOTBETCTBYIOIIUE HYJISIM
Habopa a, TO MOJIyYnM 3amnuch Habopa b o n,. s a us EY onpeaernsem
orobpaenne P* u3 (El*)En nomaras, aro P(b) = bon,.

Beesem psin obosnadennii, cszaHubix ¢ rpadamu. Ilycrs V(G) n
X (G) — MHOXKeCTBa BepIIUH U, COOTBETCTBEHHO, pebep rpada G. ITpes-
nomaraenm, uto X (G) C V(G)®. Tlycrs yg(z) — cremens Bepummsbt ,

A(G) — makcumaJibHasi cTelieHb BepinuHbl, X (G) — XpoMaTHIecKoe Iuc-
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10, d(r, G) — unciio ocToBHBIX T-pebepHbIX jecoB. Yepes k(G) obo3HaMM
YHCJI0 KOMIIOHEHT CBsI3HOCTH, a 4epe3 k*(G) — 4uCiao HeTpUBHAJBHBIX
KOMIIOHEHT, TO €CTh COJIepXKalllX He MeHee JIByX BEPIINH.
lyers p(G) = [V(G)|, ¢(G) = |X(G)], p*(G) = p(G) — k(G) + 1.
Eciu U — koneunoe muoxkecrso u M = {V1, Vs, ..., Vi } — cucrema ero
k
noIMHOXKeCTB, To M HasbiBaercst nokpeiruem Jyist U, ecm | J V; = U.
i=1
Yepes G(M) obosnaunum rpad ¢ MHOKecTBOM Bepiud U 1 MHOXKe-

k
crBoM pebep U2 \ (U 1/;(2))

Haszosem 6I/IHapHOZI71 1U -MaTpuIeii, uMeroITeit n CToJ0IoB, oTobpaske-
nue u3 (E3)Y.

Ecmu M — nokportue jjisg U, To gepes W )y, 0003HAUUM MHOMKECTBO
nap (T, M), tne T € (E3)Y; ecn V(G) = U, To uepes ¥, 0bozHaInM
muozkectso nap (T, G) taxux, uro T € (E™)V. O606mum pamee BBejien-
HOE TIOHSITHE TeCTa JI0 MOHsATUs (G-TecTa, HO JJId KPATKOCTH COXPAHUM 3
HUM TEPMUH TECT.

[Tycrs 3amanbl Koneunoe muOXkKectBo U, ero nokpweitue M = {Vi,
Vo, ..., Vi} u rpad G ¢ muOo)kectBOoM Bepunn U. Torga nabop a uz EY
HA30BEM:

1) recrom naper (T, M) u3 Wy, ecom gjist mo6BIX a1, ag 13 U Takux,
aro T'(aq) * T'(az) > a, naiinercs ¢ u3z Ly, aro aj,as € Vi;

2) recrom napet (T, G) u3 ¥y, €I HI [l KAKAX CMEKHBIX BEPIINH
a1, ay rpada G we Boimosneno T'(a1) * T'(ag) = a;

3) recrom marpmipt T us (E™)Y, ecrm wu ajis xakoro b us U He BbI-
nosieeno 1'(b) > a.

Tecr a napst (T, M) (mapst (T',G), marpunst 1) Ha3bIBAETCS TYIIHKO-
BBIM, €CJTU HUKaKO# BbIOOD b u3 E™ Takoii, uro b < a, He ABJIsIeTCS TeCTOM
napset (7, M) (napet (T, G), marpunsr T').

HOna T uz (E™Y onpenensem U @ — MAaTpPHUILY T(Q), I10JIO?KUB
T ({ay,a2}) = T(ay) * T(ag). s (T,G) uz Vg, nomaraem Ty =
T ’ X(G) U HaspBaeM ee MaTpUIEil cpaBHEHUsI ITON HApbI; JIJIsi TapbI
(T, M) u3 Vs, tae T ects U-matpuria, a M — nokpsiTue MHOXKecTBa U,
nonoxxuM Ty = Tg(pr) 1 HA30BEM ee MaTpULell CPABHEHUS apbI (T, M).
Hermocpe ictBeHHO U3 ompejiesieHns BbITEKAET CJIEJYIOINee YTBEPXKICHNUE.
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Teopema 3. Caedyrowue ycaosua IKGUCANEHMHDL:

1) mabop a asasemea mecmom (mynurosvim mecmom) napv. (T, M),
2de T saeasemesn U-mampuueti, a M — noxpoimuem U;

2) mabop a asasemca  mecmom  (MYNUKOSLLM  MECMOM)  NapbL
(T, G(M));

3) mabop a aeasemcs mecmom (mynurosvim mecmom) mabauyove Ty .

IIycte N, R u R, COOTBETCTBEHHO, MHOXKECTBA HATYPaJIbHBIX, JIeii-
CTBUTEJIbHBIX U ITOJIOXKUTEJIbHBIX JEHCTBUTENBHBIX dnces, a M — MHOXKe-
o R .
CTBO TAKHX HEIPEPBIBHBIX 0TOOpazkeHnit o m3 R\, wro lim a(x) =0, a
rT— 00

B={DID=1 aecM}

Snaku <, =>,, =, HCIOIB3YIOTCA I 00O3HAYEHUs HEPABEHCTB U
PABEHCTB, KOTOPBIE BBIMIOJHSIIOTCs, HAYUHAsS C HEKOTOPOro ng. TodHee,
ecin cymecrsyer « u3 M rtakoe, uro B <P (1 + a(n))A, To numem
B <,, A (upu n — 00 acCUMITOTHYECKH HE IPEBOCXONT); ecyit B <, A u
A <, B, o numem A ~,, B (11ipu n — 00 acCUMIITOTHYECKH paBHBbI). Ecim
BoimoseHo c; A < B < A (imbo 1A <, B <, c2A), tie ¢1,¢2 € Ry, 10
mumem B < A (mu6o B =, A). Eciu s o € M Bepro, uro A < a(n)B,
To numeM A <, B.

ToBopuM, 9TO HpU HEKOTOPBIX OrpaHuyeHusix Ha napbl (G,n) CBOii-
CTBO BBITIOJIHEHO JIjisl TIoUTH Beex ipu 1 — oo nap (T, G) us ¥ gy, ecm
cymecrsyer « uz M, uro jonsa nap (T,G) uz ¥ (g, (tae (G,n) yuo-
BJIETBODSIET YIIOMSIHYTBIM OFDAHUYEHUSIM), NIl KOTOPBIX 3TO CBOICTBO
He BBINOJHEHO, He npeBocxoaut «(n). Ecau 310 cBoiictBO — acumiro-
THYeCKoe paBeHcTBo dynkimit Ag, u Bg,, OIpeJe/eHHbX Ha Y (Gn);
ro mumeMm Ag, ~0® Bg, (910 03Hauaer, uro cymecrByer « u (3
uz M, uro sonsa map (T,G) 3 V¥(g ), VI KOTOPBIX HE BBIIOTHEHO
Acn(T,G)(1—5(n)) < Ban(T,G) < (14 8,(n)). Ag.n(T, G) ue upesoc-
xomutT «(n)). AHAJIOIHYIHO OUpeeAloTes 3Hak <%, =0 =05 p .

SHaveHust (PYyHKIIUI cpg’z u gog’ir Ha maTpurie 1T’ paBHBI, COOTBET-
CTBEHHO, YHUCJIY TYINUKOBBIX TECTOB M YHUCJY TYIUKOBBIX TECTOB JIJIMHBI
r napel (T,G). Hanee depes logx obosnauaem logy x. Ilycrs x(z) =
(logz —loglogz)/2 u x(x) = (logz —loglog x)/2, H(m,r) = e ™2 " (1—
e~ 27"\ TlososKuM Jyist eHCTBUTETLHOTO &, HATYPAILHLIX 11 U 7 Ta-

kux, yto 0 <z < n, ﬁ(n, m,r) = (Z)H(m,r) Jna 0 < ¢ < n nojaraem
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(Z) = %, rne I' — ramma-dyHKIMs, B TPOTUBHOM CJIytae
CUMTAEM, YTO (Z) = 0. Eciin cymiecTByer, u IPUTOM €JIMHCTBEHHOE, OT-
HOCUTEJILHO I, PELICHUe YPaBHEHUS ﬁ(n,m,x +1) = ﬁ(n,m,x —1) us
unrepsasa (1,n—1), To nosaraem r(n, m) paBHbIM 3TOMY DEIIEHUIO, HHA-
4e noJiaraem r(n,m) = 1.

I[Tycrs € € (0, 116) u D usz B, D(n) < logloglogn. Onpeznenum byHK-
o ®p(G, n) Tax:

1) (o) d@*(G) = 1,G) - (p*(G) — 1)~ ¢ (@=D7,
ecmn q(G) < D(n)log?n, P*(G) —1 < x(n) — D(n);
2) |min(P*(G) —1,x(n - ¢(G)) + D(n))[,

> ()d(r, Dyrt2""r = [x(n) = D(n)],
ecmu q(G) = D(n)log?n.

ITonoxum:

1) 7p(G,n) =7}H(G,n) = p*(G) — 1,

ecan g(G) < D(n)log?n, p*(G) — 1 < x(n) — D(n);
2) 7p(G,n) = [x(n) — D(n)],

7%(07”) = |min(P*(G) - 1,x(n - q(G)) + D(n))],

ecn q(C) < D(n)log?n, p*(G) — 1 > x(n) — D(n);
3) 7p(G,n) = [x(n)(ng(G) — D(n))],

#H(G,n) = [x(n)(ng(G) + D(n))],

ecim ¢(G) = D(n)log?n.
[omoxxum:

1) rlD,e(n7 m) = [T(nv m) - D(n))]v
rh . (n,m) = [r(n,m) + D(n))],
ecoimr m < ntte

2) rb,g—:(nﬂm) = T%),g(n7m> -1= [r(n,m)},
e nltem < m < 24W° W,

3) rp.(n,m) =r} (n,m) —1=[0(m)],

2
ecom m > 24T,
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Tycrs
@ (n,m) = (1) tm.r) (10)

ITonoxum

; (11)

ecn q¢(G) < n'~F;

"pe(Gin) = 1D (n,4(G)) 12)
f%,e(G7n> = T%),s nvq(G)) 7
ecn q(G) > nt=e.
ITycTn
[ ®L(G,n), ecn g(n) < n'7F
Ppe(Gon) = { @})’E(n,q(G)), ecin g(n) > n'™¢ (13)

CJIG,ZLYIOHIGG yTBEpKJIaHUuEe JTa€T OIMMUCaAHUEC aCUMIITOTHUYICCKOI'O IIOBE-

JIEHUs 9UCJIa TYNUKOBBIX TECTOB JIJI MMOYTH BCEX TabJIHIIL.
Teopema 4. Cywecmsyem ¢ € (0, %6), KOHCMAHMyL C1,C2, 1 < ¢ < ca,

D us B, D(n) <, logloglogn, wmo evmnoarero:
1) ecau 1 < q(G) <2179 mo

72, (G,n)

T.T. n.e. T.T. n.8. .
PGn ~n Z Panr ~n (I)D,E(Gv n)v

r:fba(G,n)

2) ecau q(G) = 2"D(n), mo

T.T. _n.e.n.

PGn ~n 07
3) me cywecmsyem maxol eduncmeennol gyrnkyuu f, onpedeaernot
na mmoorcecmee nap (G,n), 2de G — epap u n € N, wmo 6vi-

noaneno: ecau 12" < q(G) < 22", mo Lpgg;'wﬁ's'f(G,n) (nubo
P (G
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Omnpenem wa (E™)V() bynximmo LEn | 1os10:KuB:

1) Lg}g( ) =n+1, ecin (T, G) He umeer TECTOB;
2) LEBN(T) = min{r|eLT wr(T) # 0} — B oCTAJIbHBIX CJly4asiX.

ITycrs S(b,a) = logb — log In (10‘; ,) 1 S1(b,a) =logb —logIn (S(Z,a))'
Iycrs € € (0, 15) 1 Ac u3 (3, 1) siBIsiercs peleHneM ypaBHeHust

(I—e)XA+Alogl+ (1 —X)log(1—A\) =0, (14)
D e B, D(n) <, loglogn. (15)
Honoxxum dbynkmmio Lp (G, n)! pasnoit:
1) Jlog x(G);
ecn p*(G) < (Inn)loglnn wm,
eci (Inn) log Inn < p*(G) < (log n)P™ u x(G) < 2((Inn) log In n)%,
2) 5 (06)m) +4].
ecr (Inn) log Inn < p*(G) < (log n)P™ 1 x(G) =2((In n) log In n)%,
3) [S(A(G),n) + ¢,

ccr (logn)P™ < p*(@), ¢(G) < 2" u
(1 - £)g(G)(In ¢(G))

A(G ; 16
( )> In (logZ(G)) ( )
4) [5(a(G),n) + €],
ecn (logn)P™ < p*(G), ¢(G) < 2" u

hl( (log 7ql(G))

wm ecu (log n)D(”) < p*(G) u 2" < q(Q) < w-

[Monoxkum byHKIMIO L2D7€(G7 1) paBHOIL:

1) Jlog x(G)[, ecam p*(G) < logn — D(n);

2) Jlog max(x(G),2D(n))|, eciu logn— D(n) < p*(G) < logn+ D(n);
3) Jlogp*(GQ)[, ecu logn + D(n) < p*(G) < (Inn)loglnn;
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4) [Sl (2~ (p*gG)),n> —&—5}—&—1, ecm (Inn) log Inn < p*(G) < (log n) P,

5) [S1(a(G),n) + ] + 1, ecnn p7(G) > (logn)”™), 4(G) < g=Zpry
nn ("
[Tycrs z Takoe, uro 1 < = < 2logn u ¢(G) = 2 2;1_(1”). Torya moJto-

KM (PYHKITUIO [A/b’E(G, n) paBHOI

1) [n—x+e],

ecmn —25— < q(G) < 2" Inn;

(logn)
2) n—1,

ecim 2" Inn < ¢(G) < 2"(lnn + D(n));
3) n,

ecn ¢(G) = 2"(Inn + D(n)).

[Monoxkum by HKIMIO ﬁ% .(G,n), paBHoit:

1) L (Gyn) + 1,
Torap < a(G) < 2"(lnn + D(n));
2) Lp.(G.n),

ecn q(G) =

€CJIn

o
(log )P °

CJIG,ZLYIOHIGG yYTBEpPKJICHUE OIIMChbIBACT IIOBEACHUE JJIMH MHUHUMAJIb-
HbBIX TECTOB.

Teopema 5. Cywecmsyem ¢ € (0, 1—16) u B € B, D(n) Jloglogn, wmo

1) ecru 1 < q(G) < ﬁ, mo
Lpo(G.n) < Ly <3 L (G, n); (18)

n

% u q(G) = p*(G)FE, mo

2) ecau (log n)D(”) <q(G) < Togn

[S(a(G),n) +e] < Lt < [S(a(G),n) +e] +1; (19)

3) ecau q(G) = W, mo

Lp(G.n) < L < L o(Gon). (20)
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OrnumieM  TPOIEAYPY IOCTPOEHUsT TYIMUKOBBIX TeCTOB. llojtoykum
Lyypn = Ly ® Ly,. ox marpuneit T', nmeronieit m CTPOK U n CTOJIONOB,
HApPsALY C paHee BBEJICHHBIMU IMOHATUSIME, IIOHUMAEM TaKKe OTOOparke-

nue T : Ly, , — E. Ilonaraem, aro W, ,, = ELW", U* = U  Yun
(m,n)eN?

Ecmm T € ¥,,, 5, TOo 9epes T' obosnauum Marpuiy us ¥y, o, Takylo, 4To
(T'(k))(1) = T(k,l) nas moboit mapst (k,l) u3 Ly, ,. Habop = nasosem
TECTOM MJIX TYIIMKOBBIM TE€CTOM MaTPUILbI T us ‘;[lm,na €CJIN OH ABJIACTCA
TECTOM WJIN, COOTBETCTBEHHO, TYMUKOBLIM TecToM MaTpuiibl 1. [Tomaraem

A = (E™\{0™}) @ (E™\ {0"}). (21)

Kaxioft mape (a,b) us Ay, coorsercrsyer mompemerka a” (1) ®
b=1(1) pemerku L, . Ecn nmeercst rpadudeckoe nsobpazkenue MaTpu-
upt 7' u3 Wy, , 1 mapa (a,b) us A, ,, TO, yIaJIUB CTPOKH, COOTBETCTBY-
folre HysasM HaboOpa a, U CTOJIOIBI, COOTBETCTBYIONINE HYJIsIM Hadopa b,
oyt rpach a6 T'0 (1 75) 13 Ui s w16 (70 (1a, 1)) (i) =

. . a,b a,b) _
T(1a(i),m(5)). Cunraem, aro T T@b) — T|4-11y@p-1(1)- Habop x
u3 B, x < b Ha3bIBaeTCd TECTOM W/ TYIUKOBBIM TECTOM ITOIMATPHUIIBI
Ta,p), €c/m HAGOD T O My, ABJISETCS TECTOM MJIM, COOTBETCTBEHHO, TYINKO-
BBIM TecToM Marpuib T

[Mom cxemoit pabOTHI AIrOPUTMA TOHUMAETCST OMEPATOp, CTABAIINI B
COOTBETCTBHE KaxKJI0# MaTpurie Habop ee (pparMeHTOB, MPOCMATHBAEMBIX
AJITOPUTMOM B TIpoIiecce paboThI.

[Mapa A = (3, F), rue X kax10it mape (m,n) HATYpPaJbHBIX THCEJT

) ) )
CTAaBHT B COOTBETCTBHE MHOXKecTBO X(m,n), X(m,n) C Ay, a F —
*
byuxiusa uz EY” | nasbiBaeTcss cxeMoii ajropuTMa, €CiIH BBIIOIHEHO:

1) {1"} @ (B3 \{0"}) € X(m,n), (m,n) € N%;
2) ecim F(T) = 1, ro T — TynukoBasi TeCTOBasi MaTpPUIla, TO €CThb

Habop U3 BCEX eIUHUIL sIBJSIETCS €€ €IUHCTBEHHBIM TYITUKOBBIM Te-
CTOM;

3) ecan (a,b) € ¥(m,n) n x — Tynukosslit Tect nogmarpunst 1'(a,b),
TO CYLIECTBYET ¢, ¢ < @, TAKOE, ITO

(c,z) € ¥(m,n); (22)
F(T*?)) = 1. (23)
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Cxema A = (X, F) Ha3blBaeTCs JIOKAJIBHOM, ecy Jyist Jt060i mapsl
(a,b) n3 X(m,n) Bepuo: eciun ¢ < a, x < b, T0 (¢,x) € X(m,n) ToaHo
Tor/Ia, KOrja

(¢ona,x omp) € X(al, [b]). (24)

Beesem rpad G A(T) ¢ MHOXKECTBOM BEpINUH
Va(T) = {(a,b)[(a,b) € S(m,n), F(T*Y) = 1} U{(0",0")}  (25)

u wmHoxkectBoM pebep X 4(7T), cocrosiuM ©3 TAKUX Map BEPIIUH

{(al,bl),<a2,b2)}, aTo a1 < asg, by < b, ‘bg’ = ‘bl‘ 4+ 1; u, ecim
ap < a < ag, (a,by) € X(m,n), To HAGOp by — TYNHMKOBBI TecT JJIst
T(a,bl).

Cxema A = (X, F) HasbiBaercsi CBSI3HOI, €C/IM JiIst JIIOOOH MaTpUIlbl
T n3 U* rpad GA(T) — cBA3HBIIL.
Brenem npa dyHKIMOHAIA CIO0XKHOCTU

2) p*(A,T) paBHO 4HCIy TaKuxX HAOOPOB T, YTO JIJIi HEKOTOPOIO C
BepHo, 410 (¢, x) € Va(T).

Ecim A u B — cxembl ajiropurmos, To numem A < B, korma st
soboit marpunel T u3 ¥* BepHO

WA T) < u(B,T). (26)

Anajornuno onpejensiercss u HepaBeHcTBo A<L* B.

DruM TPeOOBAHUSIM YJIOBJIETBOPSIET, HAIIPUMED, CXEMa aJrOpUTMa
E. B. [TiokoBoii, ykasannas B § 1.

Nmenno, Tam A* = (X%, F*), ¥*(m,n) = App, F*(T) = 1 T0ouHO
Torma, Korga T — KBajpaTHas TYNUKOBas TecToBas Mmarpuia. Cxema
A* — cBsi3HAsT U JIOKAJIbHAS.

[ycts f € H = {glg € NV, g(n) < n}. Onpenemmm cucremy Ha6opoB
Cljf’p € EF pe Ly, k € N, cooTHOmEHISIMN

1k — C}“k > C]’f’kfl > . > C]’f’l > C]’f’o = 0*, (27)
(C?’p - C?’pfl)(ncffe,p(f(p))) = 1. (28)
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st cxemsrt asropurma D( f) nosnaraem:

() = {(Cf7 @) [p € Ly, @€ B\ {0} (29)
D(f)
upu T € Yy, FD(f)(T) = 1, ecitm T' — TynwmKoBas TeCTOBad, a

(CEHF=1 gn)
TVf %/ — He TyNHKOBasl MaTPHUIIHL.

Cxema D(f) — cBs3Has U JIOKAJIbHASL.

Teopema 6. Jlas 210601 c643HOT AOKAALHOT cTeMBL aazopumma A cy-
weemeyem f us H maxas, wmo D(f) < A, D(f)<*A.

Hnst Beex f uz H cxema D(f) ¢ TOYHOCTBIO JI0 [IEPECTAHOBKH CTPOK
rabauibl dkBuBasienTHa cxeme D = D(fy), tne fo — ToxkecTBeHHAsS
byHKIH.

Host mro6oit T uz ¥* rpad Gp(T) — nmepeso.

OrmurieM  airopuT™ HOCTpOGHI/IH TYIUKOBBIX TECTOB, COOTBeTCTByIO—
mux cxeme D. BEeou S € LEt, 1o S makoii mabop us E", uro S~1(1) =
S(L;). Tekymmmu napamerpamu paborsl D-ajropurma ¢ marpuiei 1’
u3 U, ,, «B MOMeHT t», t € N, siBistercs nsrepka (t, K¢, St, Iy, Ar), rae
LEN, K, €Ly, S € L, Ay € Ty, .

1) BEcom T(1) € 17, 1o T me mveer recros. Komerr,

2) Tomaraem t = 1, I; = 1, K;(1) = 1, A;(1) = T(1) ® 17, Sy(1) =

min(7(1))~(0). Tlepeiiru 1. 3).
3) Homaraem ¢ = (TU™5))~1(14). Ecm ¢ = @, Sy, — Tynuxosbiii
TeCT, TEPEXOUM K II. D); e/ € # &, TO nepeiitu K 1. 4);

~ m,k &
4) Tlonaraem k = mine; g; = (T(Cfo ’St))*l(l?);
N N N
y=(&(V T(r)&(Tk)®1"). (30)
’L:1 TGE’L
Ecin y = 0™, o nepeiitu K 1. 5). B mporusHOM ciydae yBeandn-
BaeM t Ha 1 U mosryvyaeM:

h=lL1+1, Al) =y, kl)=Fk (31)
(Kt, Sty Ay) L, = (Ki_1,8 1, A 1); (32)

lg—1

Se(ly) = miny_l(l); (33)

U [ePeXOJIuM K II. 3).
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5) Tonaraem Cp = (Ay(r)) ™' N (Ln \ Lg,(r))-
Ecsm qyis1 Bcex r n3 Ly, Bepro C, = @&, T0o KoHen. B npoTusHOM Ci1y-
vae nostaraeM jo = min Cy, rie g = min{r|C, # &}; yBesmansaem
t ma 1 u mojaraem:

Se(ly) = miny ™~ (1); (

St‘LTO_1 = St—l‘LTO_l; (

St(ro) = Jjo, It =r0; (36
(KhAt) = (thlafitfl) I ; (

70

HEPEXO/INM K II. 3).

Ecimu m — mymeparms pebep rpada G (6ueknmna X (G) na Lyq)),
TO 1071, paboroit mapst (A, ), e A — cxema anropuTMa, Ha Iape
(T,G) u3 ¥, nornmaem pabory cxembr A Ha Tabsure TG o T L.
Honaraem p((A,7), (T, G)) = u(A, Tg o 1), n ananormamo s

w*. 3necs marpunibl T’ u T OTOXKIECTBJISTFOTCSI.

Teopema 7. Ecau xasicdomy epagy G coomeememeyem HyMepauus e2o
pebep ma ulog q(G) <Ky log?n, mo

M(<D7 ﬂ—G)v (T’ G)) = M*((Da ’/TG)a (T7 G)) SZS Sog?;L(T7 G) (38)

3. Koporkue TecTbl

B srom maparpade uznararorcs pesyiasrarbl A. A. Kubkaso mo 3ama-
JaM HAXOXK/EeHUsT NH(MOPMAIMOHHLIX BECOB IIPU3HAKOB U IPOIELypP -
dEKTUBHOIO PaCIO3HABAHU, & TAK»Ke OBICTPOrO IMOCTPOEHUsT OCHOBHBIX
CEeMEHCTB TECTOB.

B orsimunme or A. E. AnjpeeBa 351ech paccMaTpUBaeTCsl CIIydail, KOraa
marpuna T’ cocrout TosbKo U3 aByX noaMarput T u Th, XoTst B IpUHIH-
e MoJIyYaeMble pe3yJIbTaThl PACIPOCTPAHSIEMbl U Ha OOIIYIO CHUTYAIHIO.

B kagecTBe riiaBHBIX CeMEUCTB TECTOB JijIst 1', Ha3bIBAEMBIX OITOPHBI-
MU, BBIOUPAIOTCS:

1) MHO2KECTBO BCEX TECTOB,

2) MHO2KECTBO BCEX TYIIMKOBBIX TECTOB,
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3) MHOXKeCTBO TeCTOB JIJIMHBI He Gojiee T,

4) MHOXKECTBO TYIUKOBBIX TECTOB JIJINHBI He OoJiee .

JL7ist 9TUX OIMOPHBIX MHOXKECTB HaiiJIeHa ACHUMIITOTHKA Beca MPU3HAKA
JJI TIOYTH BCEeX TabJIUI] C 3aJaHHON JI0JIell pa3IndaeMbIX 9TUM IIpU3HA-
KOM T1ap OOBEKTOB, HE JIeXKAIlNX B OJHON MOITAbJINIE Ti’ . B wacTrHOCTH,
YCTAHOBJIEHO, YTO BeC INpPHU3HAKa II0 BCEM TeCTaM He 3aBUCHT OT JOJIH
pas/indaeMbIX UM Tap U MOYTH BCErJia aCUMIITOTUIECKH PABEH %

Bec 1o BceM TynmmKoOBBIM TecTaM yOBIBa€T C POCTOM JOJIM Iap CTPOK,
pa3/ImYyaeMbIX MpuU3HakoM. Eciam 2Ke 7 TakoBO, 4TO JyIUHYy He OoJsiee 7
UMeeT JIUIIb aCUMIITOTUIEeCKH HeDOJIBIIIOe YUCI0 TECTOB, M B TUIIMIHON
CUTYyaIlUU MOYTH BCE TaKUe TECThI SBJISIIOTCS TYIHUKOBBIMU, TO Beca IpH-
3HaKa I10 TeCcTaM JJINHBI He OoJiee ' 1 TYIUKOBBIM TeCTaM JJIMHBI He 6oJiee
7 aCUMIITOTUYIECKHU COBIAJIAIOT, U, B OTJIMIUE OT Beca [0 BCEM TYIUKOBBIM
TecTaM, PacTyT C POCTOM JIOJIH MAP CTPOK U3 PA3HBIX MOAMATPUIL, PA3JIU-
JaeMbIX PU3HAKOM. Takme TecTbl CYNTAIOTCS KOPOTKHUMHU.

ITycrs Q — omepaTop, comocTapistonmii Tabmie 1’ onopHoe MHO-
skectBo TectoB (7). Oneparop €2, a Takke aJropuT™M paclo3HABAHUS,
ocHoBanHbIH Ha (1), canTaeTcss yCTONINBBIM, €C/JIM OTHOIIEHNE

[2(T7) 0 (T
(1) LU QT™)]

(39)

OJIM3KO K eIUHUIE PpU HeboNbmnuX orTandnsax tabsmm 1T u T*. s ome-
paropa ) Tumna a) HOYTH BCe HAGOPBI MPU3HAKOB SIBJISAIOTCS TECTAMU W,
KaK OTMEYaJIOCh BBIIE, OH TEM CAMBIM HE IIPEICTABJISIET UHTEPECA.

st Tumos 6), B) u 1) ycTaHOBJIEHO ciieytoree. OKa3aloch, 9To Mpu
MaJIbIX MCKasKeHHUsIX obydaromieil Tabaunbl 1’ MHOXKECTBO BCEX TYIHKO-
BBIX TECTOB IMOYTU IOJTHOCTHIO MEHSIETCH, B TO BpeMs KaK MHOYXKECTBO
KOPOTKHUX TECTOB IOYTH IOJHOCTBIO coxpaHsercs. Kpome Toro, MmHoXkKe-
CTBO «OY€Hb KOPOTKUX» TECTOB, JIJINHA KOTOPHIX OJIN3KA K MUHUMAJIHHOIA,
TaKKe U3MEHSIETCS MOYTU MOJTHOCTHIO.

VKa3zaHHble CBOWCTBa BECOB MPU3HAKOB U YCTONYIUBOCTH OIIOPHOIO
MHOKECTBa, T€CTOB O3HAYAIOT, YTO OCHOBHYIO MH(OPMAIINIO O Pa3/INIH-
sIx MexK 1y nogmarpunamu 17 u T HeceT MHOXKECTBO KOPOTKHUX TECTOB, &
TeCThI OOJIBINON JJIMHBL M OJIN3KNE K MHHAMAJILHBIM IPEJICTABIISIIOT CODOI
caydaitHeIil poH.
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A. A. Kubkajio ocTpoess! aaroputMbl D1 u Dy OTBICKAHNUST KOPOTKUX
TECTOB, SBJISIONINXCA ACUMIITOTUYECKN ONTUMAJIbHBIMU IIPU CYIIECTBEHHO
OoJtee OOIUX MPEIIOIOXKEHNAX, YeM BCE OCTAJIbHBIE.

Autroput™m D OTBICKAHUSI BCEX KOPOTKUX TECTOB SIBJISIETCS MOIUMDU-
kauueil ajgropur™ma A. E. Anapeesa, a asropurm Do npemgHasHadyeH IS
IIOCTPOEHHSI BCEX TECTOB JJINHBI He Oojiee, 94eM 7.

IIycts Wy, 0yn — ceMeiictBo 6unapubix mMarpun 1 = (T,1%), Taknx
9TO0 B moaMaTpurie 1; COmMep:KUTCsT v; CTPOK, ¢ = 1,2, ... 1 9UCTI0 CTOJIOIOB
y 11 u T5 paBuo n. Obo3HaumM depe3 T TabynILy cpaBHeHUS Jjist 1.

Iycts ¢y, 4y e TIE T € EY \ {0"} — dyskuus, oupenesnenHas Ha
muoxectse Wy, 4, n U IPUHUMAIONMIAdA 3HadeHue 1, ecinm T sABJIAeTCs Te-
croMm jis 1’y v 3Hadenne () B MIPOTHUBOIOJIOXKHOM CJIydae.

st r gepes gpam’n’j 0603HaYnM (PYHKIUIO, PABHYIO YHUCIY TECTOB
JmaHbl 7y T u3 Wy, 4y pn, & Hepes govaQm — (byHKINIO, PABHYIO YHCIIY
Beex TectoB y T, torga ecim Ey"" — mHOXKecTBO Beex HabOpoB u3 EY
COZIEPZKAIINX POBHO T €IMHUIL, TO

n

T _ § : T T _§ : T

()0’01,’02,71,7' - (pvl,vg,n,jv (pvl,vz,n - sovl,vz,n,r' (40)
zeEn =1

Tr
AmnayiornaHo omnpeiensiercst hyHKITs ©oy wa.m 0 KOTOpas paBHa 1, ec-
Jin & — TynukoBbIit TecT jyist T', u 0 B ocTajbHBIX cirydasx. Ompeesmm

T i
dbynxunn @y, ) 5, PABHOM qI/ICJIy TyHI/IKOBI)IX TECTOB JJIUHBL ', Q"0

YUCJIy BCEX TYIIMKOBBIX TECTOB, QO,UI — YHCJIy TECTOB JIJIMHBI HE boJtee
K

KTT
r, 90’01 vy YUCJIy BCEX TYIIMKOBBLIX TE€CTOB IJIMHbBI HE boJtee .

v2,n,T

JLiist 9TUX PYHKIUH BBITOJTHEHO

901)1,1)2, Z S01}1,112,96’ S01}1,1)2, ZSO'UI:’UQ’H T (41)

a:eE

KTT
(pvhw,nr z :SO'UI,'UQ,H’ Pur,va,nr = § :901)1,1)2, n,j (42)

Ecom V € {T,TT}, A € {T\TT,KT,KTT}, i € L,, r € Ly, 10
oJaraemMm
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V,i _ \v4
‘70111,1712,71,7‘ = Z Pu1,v2,n,3 (43)
GEED" F(i)=1
Vi
Poy o Z XA (44)
K,V,
C‘0’01 ,'UQZLTL r = Z 90’01,’02, (45)

Ai V,i
Omnpenemmm Ha Wy, n GYHKIUE YV, 00 nry Yoy vs,n, DABHBIE JOJIE Te-
CTOB COOTBETCTBYIOIIErO BU/IA, COAEPXKAIIUX i-if MPU3HAK,

A

¢A,Z — (pvl ,U2,1,T (46)

V1,02, SOA )
V1,V2,1,T

SOVZ
v1,v2,
Yotoam = g (47)

¢’U1 ,V2,1

v,i Ai .
QyHKIAA Yy, vs.n B Yoy vs,n,r HA3BIBAIOTCA BECaMN -T'0 IpU3HaKa B 1’
u3 Wy, 4y n, & IMEHHO:

T
® ) vy,;n — BEC IO BCEM IIPU3HAKAM;

TT

vivem BeC 110 BCEM TYIIMKOBBIM TECTaM;

° 1/’v1,v2,n r — BEC II0 BCEM TecTaM JIJTUHBI T

TT,i
® Uy, by — BEC TI0 BCEM TeCTaM JIJIMHBI He GoJtee T
KTT;i
® Uy vy e — BEC 110 BCEM TYIIHMKOBBIM TeCTaM JJINHBEI He OoJiee 7.
MoxkHO cuuTaTh, 9YTO ¢ = 1 U UHJIEKC § JAJee MOXKHO OITyCKATb.
Iycrs 2 € E4 \ {0"} u |Z| paBuo uuciy exunur B nabope Z. Ilycrs
Nz : L|5c| — Ly, nonarast nz(i) = ki, i € L|j|, rae k; — HOMep -1 eTIMHUIIBI
Habopa .
Ecsm B Habope y € Ef BBIYEpKHYTb KOODAWHATHI, COOTBETCTBYIOIINE
HyJIIM HabOpa T, TO MOJIyIeHHDBIH HAOOP 0003HAYUM U€PE3 Y O 1.
- &
Hna z w3 E3 onpenenum orobpaxkenne 7wz @ Ey — EI2 | TaK, 4TO
73(§) = J o nz.
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Ecsm nepsoie [, [ € L,,, koopaunar Habopa T u3 B pasubl 1, a octajab-
) ) 2 )
Hble paBHbI (, TO OTOOpasKeHUe Tz 3allUCBIBACM T, |
Ipu « € (0,1), £ C (0, 1) o6oznaunm vepes W5, ,, MHOKECTBO MaT-
) I » 92 1,02,
putt T' uz Wy, 4, 5, TAKUX, 9TO

em; < |(mpa o T) ML) < (1 —&)my, i€ Lo, (48)
(1 0 T3) " H(1)] = amyme. (49)
Paccmarpusaiorcst Takue o, 9TO \Ijgj’vz,n HeHyCTo ScHo, 9TO JJI KaxK-

soro & u3 (0, 1) rakue o stexxar Ha orpeske [26—2e?, 1—2e+42¢%], KoTopbiit
obosnagaeM [°.

o, TT a, T o, TT a, KT o, KTT
quGB 'val wa,ny WYorwams Yol vamr, Woivenr, Yor,we,nrs Yorve,n,r 0060~
SHaAYUM Cy}KeHI/Ie COOTBeTCTByIOH_[I/IX BECOBBIX beHKLH/H/I Ha MHOZKECTBO
\Ijg{‘i&’n-

IycTn

1 (m) =]logm — (1 —¢)loglog m|, (50)

75.1(m) = [logm — (1 + ¢€) log log log m], (51)

71 (m) = [logm — (1 + ¢) log log m]. (52)

Teopema 8. Ilycmv ci,c9,6 — Kowemanwmo, 0 < ¢ < 1 < ¢g,

1 c1

€ € <0,min(3—2, 505;) )» Mo2da ecau n < mimg < n®

, M1 =p My,

ay, a0 € 15, mo
1) cywecmeyem makan dynkyus Y (n, mims), wmo
31’,7;)£n ~ d)a (n7 m1m2)7 (53)
a npu oy < Qg BHINOAHEHO
P (n, maimg) < ¥ (n, mimy); (54)

2) /ITZ}/Ulva? n %;
3) cywecmeyem maraa Gynryua Yy (n, mims,r), 4mo npu

r € [F] k(mima), r§ ,(mims)] (55)
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8bINOAHEHO
¢a,KT 6. wa,KTT -6 ¢a,T 6.
V1,2, N V1,V02,N,7 N V1,2, N
n.e. o, 1T n.e. Q& .
~n ¢v1,v2,n,r ~n wk (na mimsa, 7’), (56)

ecau o < g U T € [fik(mlmQ)vrg,k(mlmQ)]y mo
Pt (n,mima, r) >y hp?(n, mima,r); (57)
ecau o < % ure [f“'ik(m1m2),f§7k(m1m2)]y mo

Y (ny,mima,r) ~p 1. (58)

Taxum obpazom Teopema 8 onmchbIBaeT aCUMIITOTHYECKOE IOBEICHUE
BECOB IMPU3HAKOB I10 Pa3/JIMYHBIM MHO2KECTBaM TE€CTOB B 3aBUCHUMOCTU OT
JIOJIA Pa3/IMIaeMbIX ITPU3HAKOM Iap OOBEKTOB, HE JIEXKAIINX B OJHOM
kJtacce. 113 Hee BhITEKAET ClIeIyIOIIEe:

1) Bec HpI/I3Ha,Ka. II0 BCEM TyHI/IKOBbIM TeCTaM HMeEeT TeH,ZLeHH‘I/IIO K
YMEHBIIEHUIO C yBEJMIEHHEM JIOJN PA3JINIaeMbIX IPU3HAKOM IIap
OO'BEKTOB.

2) Bec IIpu3HaKa II0 BCEM TeCTaM HE€ 3aBUCHUT OT H0JIN Pa3/JINMdaeMbIX

MIPU3HAKOM TIap OOBEKTOB U MOYTU BCErJa PaBEH %

3) Bec npusHaka 1o BceM KOPOTKHM TecTaM (KOPOTKUM TYIIMKOBBIM
TecTaM) PACTET € YBeJIMIEHUEM JIOJIH PA3JINIAeMbIX IPH3HAKOM T1ap
OOBEKTOB.

4) Bec npusHaka, pasandaloniero 60JIbIie MoJOBUHBI TTap 0ObEKTOB 110
MHOKECTBY TECTOB, JJINHA KOTOPBIX OJIM3KA K MUHUMAJILHOM’, TOYTH
BCET/Ia paBEH €JIMHUIIE.

[TosTomy B KageCcTBe OMOPHOTO MHOXKECTBA TECTOBOTO AJITOPUTMA Pac-
MO3HABAHUS T1EIECO00PA3HO UCIIOIH30BATH MHOXKECTBO BCEX KOPOTKUX Te-
CTOB, TO €CTb TECTOB, JIJINHA KOTOPBIX HE ITPEBOCXOIUT HEKOTOPOTO UUCTIA
u3 unrepsasa (log m—loglog m,log m—logloglogm), a B kauecTBe MepbI
nH(GOPMATUBHOCTH MIPU3HAKA — €r'0 BEC 110 MHOXKECTBY KOPOTKUX TECTOB.

PaccmoTpum BOIpoc yCTOWYHBOCTH OMOPHBIX MHOXKECTB TECTOB pas3-
JIMIHOTO BUJIA IMPU MAJIbIX UCKAXKEHUAX 00yJaroIieil TabIuIlbl.
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C 9T0i1 11eJIBIO OIIPEIE/ISAeTCST MHOYKECTBO \Ilv1 wam = Vo von @Yot vam
U pacCMaTPUBAETCsI KOHEYHOE BEPOSITHOCTHOE IIPOCTPAHCTBO CO CJIEIYIO-
IIIAM PacIpe/IeIeHueM

p{(T,T*)} =2 p" T (1 — p)(IVl|+|V2|)n—ﬁ(T7T*)—(|V1|+|V2|)n, (59)

rae p(T,T*) — aucao ormuanit T u T u3 Wy, 4, p, TO €CTDH

p(T,T) Z Z a), T} (a)). (60)

DTo pacipejiesieHne MOJIEUPYeT CUTYAIUI0, KOIIa KaxKjash KOMIIO-
HEHTa MATPULL! T’ HE3aBUCHUMO OT APYIUX C BEPOSTHOCTBIO P MEHSIET CBOE
3HaYeHre Ha IPOTUBOIIOJIOXKHOE, W B PE3yJbTare M3MEHEHWIl BO3HUKAET
Tabsuma T*.

0 \I’ TT,& TV TT,& T,V
OpenenM Ha %o, 4o n dynxiyn Q,Z)vl,vg,n, v1,v2,m Yoi,ve,n,ry Yor,ve,n,7)
KTT & KTT,Vv T.& TV KT,& KT\

v1,02,n,7 v1,02,n,7 v1,02,n,ry Yui,ve,n,ry Yuiuenr, WYopuener TakK, 9TO

dbynknum co 3HavKOM & 3aJaI0T YHCIO HAOOPOB U3 EY, SBIIAIONMXCS
TeCTaMH COOTBETCTBYIONIEIO BHUJA KakK JjIsI MPABUILHO 3aJIaHHON, Tak U
JUUTST MICKasKEeHHON MaTpPHIlhl, 8 (DYHKIMHA CO 3HAIKOM V — YHCJI0 HAOOPOB,
SABJISIIONINXCS TECTAMU XOTSA ObI OIHOM M3 9TUX TabJINII.

MHOXKeCTBO TECTOB HEKOTOPOr0 M3 YKA3aHHBIX BHUJIOB HA3bIBAETCS
YCTOYMBBIM K MCKaZKeHMsM, ecyu @™ ~IE o0V e of — ynkim,
3aJ1aK011[asi IUCJI0 TECTOB COOTBETCTBYIOIIErO BHJIA.

1
355 3055)): 0<e1 <1<eg, n <mimg <

2 (logmimy)~2 <« p < (logmyms)~ 149 npun — oo, V € {T,1T,
KT,KTT}, mo
1) npu r = Jlogmimy — eloglogmims| usu r = ]logmimg —
bloglogmims[, b > 1+ € gwnoanero nowmu 6cezda npu n — 0o

Teopema 9. Ecau e € (0, min(

¢v1,v2,nr ZG wvl,vg,nr n ¢ (077;)6 (61)
2) Yuiiam <5 Yurigns
3) npu r = ]Jlogmimy — aloglogmims], a € (1 +¢,2 — &) nowmnu

6cezda npu n — o0 6vNOAHEHO

V.& n.e. 1 V,V
v1,v2,Nn,T <<n v1,02,N,17° (62)
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DTa TeopemMa OIUCHIBAET ACUMIITOTHIECKOE TIOBEIEHNE MHOYKECTBA TY-
IUKOBBIX TecTOB MaTpull u3 Wy, ., , IPU NCKAKEHNAX TaOJINI, 33/aBae-
MBIX pachpejeseHneM BepodTHocTeil p. Ilpu Takux MCKaKEHUSIX MOYTU
BCE€ TYNUKOBBIE TECTHI MPABIWJIHHO 33IaHHON MaTpuilbl 1’ He ABJISIOTCS
TYHUKOBBIMU TECTaMU HCKAYKEHHOU TaOJ/IHUILI, U, HA00OPOT, B TO BpeMsd
KaK MHOXKECTBO KOPOTKHX TECTOB IPAKTUYECKHM He m3MeHsieTcs. Kpome
TOrO, MHOYKECTBO TECTOB (TYIIMKOBBIX TECTOB), JIMHBI KOTOPBIX OJIN3KH
K MUHAMAJIBHOM, TOXKE U3MEHSIETCs IMOUYTU MOJHOCTHIO. Takum obpazom,
PACIIO3HAIOIIME AJITOPUTMBbI, UCIOJIb3YIONUE B KAYECTBE OIIOPHOI'O MHO-
JKECTBa MHOXKECTBO BCEX KOPOTKUX TECTOB MaTPHIl, Oy/IyT yCTONIUBBIMU
K MaJIbIM HUCKAXKEHUsIM 00ydaromeit nudopMaIium.

A.A. Kubkajo mpejjioyKeHbl aJITOPUTMbI IIOCTPOEHMsST KOPOTKUX Te-
CTOB.

ITox mymeparueit cTpoK TabJIMIBI CPABHEHUS TOHUMAETCS B3aUMHO-
OJIHO3HAYHOE OTOOpaKeHHUe

T 1 2(Goy ) = Linyms- (63)

ITyctn T,=Tornlu U7, n — MHOkecTBO Matpuil S, St Ly, — E",

nonoxnm U* = (J ¥y . Ilyers S € U* u A — anropurm moctpo-
(m,n)eN?

eHusi TeCTOB (TYIUKOBBIX TecToB). [1oj1 CJI0XKHOCTBIO PabOTHI AJrOPUTMA,
pT(A,S)(uTT (A, S)) monumaercs, Kak u pamee U OIICAHUH PE3yJbTa-

ToB A. E. Annpeeesa, unciio Habopos n3 EZ, npoBepsieMbIX B aJrOpUTME
HA TPUHAJJICKHOCTh K MHOYKECTBY TECTOB (TYNUKOBBIX TECTOB) MaTPH-
el S.

[Ipemmaratorest mBa aaropuTMa MOCTPOEHUST KOPOTKUX TECTOB.

Anropurm D1 () crpouT BCe TYNHKOBBIE TECTHI JTMHBL He GoJiee T 1
saBjsiercss Moaudukalueii aaropurma A. E. Auapeesa.

Anropurm Do(7) cTpouT BCe TYIHMKOBBIE TECTHI JJIMHBI He GoJiee 7.

Ha6op S OTOKJIECTBUM C orobpaxkeuuem S : L; — Ly,. HyCTb se R,
§71(1) = S(L;) u 1% = Ty o my. Jooupenemum marpuiy Ty Ha Ly,
TaK, 4To Tﬂ(m + 1) = o". Texkymumu napamerpamu anaropurma Da(r)
sapystorest t, ke, St, ly, Sy, My, Tiie t — HOMEp TPOBEPSEMOr0 AJITOPUTMOM
Habopa u3 E™, l; — nnuna sTOro Habopa.

Ha wrare HoMmep ¢ ajropury mposepsier, Oyaer ju HaGop Sy uz E™,
e Sy : Ly, — Ly, TecToM MaTpPHIIBI Tﬂ. Habop K¢, Kt : L), — Lypy1 &
marpunpt Ay, My us UJ | ciyKar 1/1s1 opranusanii paboThl alropuTMa.
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PaGora anropurma Do(r) Ha Marpuie T, r > 1, ocymecTsisiercs
CJICIYIOMIAM 06Pa30M:

1) Bemu Ty (1) = 17, 10 Ty He umeer Tectos, nepeiitu 1. 7). B mpo-
TUBHOM CJly4ae Hepeiitu K 1. 2).

2) Homaraem t = 1,1, = 1, K;(1) = 1, A,(1) = Tx(1)& 1", My(1) = 6",
Si(1) = min A;(1)71(0). Iepeiitn x 1. 3).

3) Homaraem ¢ pasubm (1)1 (1%), ecom Ky(l,) <m+1um+1s
[IPOTUBHOM CJIyYae.
Ecmm eNL,, = &, To § — TecT.
Ecmu I, = r — 1, 10 nepeiitu x 1. 5).
B nporusaOM cityuae nepeiitu K 1. 4).

4) Tlosmoxkum k = mine u § = (T,r(k:) vV My(ly)) @ 1™. Ecim §j = 6", 10
nepeiity K 1. 6).
B nporuBHOM cityuae nojaraem t =t + 1, I = i1 + 1, Ai(ly) =
g, Si(l;) = minyg 1(1)7 K(l;) = K, Mt(lt) = M;- 1( ¢ — 1),
(KtastaAtaMt)’th_l = (K¢-1,St-1,Ar—1, My 1), nepeiitu x 1. 3).

5) Ionaraem § = ((z\e/a T(i)) v My(ly)) @ 1.

Is jiroboro i € §~ (1) obbexT §4(+)0% — Tecr.

~ J
[Monaraem t = t+ |g|, (Iy, St, Ay, My) = (1;_ ik Sy ik K;_ B M,;_ |y|)
ITepeiitn K 1. 6).

6) Ilomaraem mst ¢ € Ly,

¢j = A(d) 7 (1) N (L \ Lg,(j)- (64)

Ecnu ¢; = @ quist Beex j Ha Ly, To nepeiitn K 1. 7). B nporusrOM
cay4ae momaraeM ¢t = t+1, [y = max{j|c; # @}, My(ly) = My_1(l¢)V
6gt_l(lt)a St(lt) = mincy,, (St?Mt)’th_l = (Stflthflﬂth_la

(Kt Ar) = (Kio1, Al - (65)

ITepeiitn K 1. 3).

7) 3akoHunTH pabOTYy.

Teopema 10. Ecau 7 us Py, », — npoussoavrias nymepayus pebep epa-
ba Gy, vy, T — napa mampuy, us Uy, vy n, MO UMEET, MECTNO:
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1) npuc> 1, logm < (logm)¢, a € (0,1) u

= ] logm — aloglog m| (66)
T(Dl(r)aTﬂ) Nn (DQ( ) A ) ns wvl,vg,nr; (67)
n 1—¢
2) npue e (0,1), logm < 2008m ™ b e (1, =),
= |log m — blog log log m] (68)
BNONHEHO

T(Dl(T’),TW) Nz.e, /LT(DQ(T’),TW) NZ,S. wKTT -6

v1,v2,1,T ~n 77/),01 ;U2,1,1°

(69)

4. Tectol ajist pyHKIMI k-3HAYHON JIOTUKN

BquI/ICJII/ITeJIbeIe CHUCTEMBbI CTPOATCA M3 3JIEMEHTOB, B KOTOPBIX CO-
OTBETCTBUE MEXKJIy BXOJHBIMU M BBIXOJIHBIMU CHUTHAJAMHU OIIMCHIBAETCS
HEKOTOPOH JIOTHYecKO#l DyHKITHEH.

IIpu cOopKe BBIMUCIUTENLHBIX CHCTEM U UX SKCILUIyaTAIUd MOT'YT BO3-
HHUKaThb OH_H/I6KI/I THUIIa HEBEPHBIX COe,ZLI/IHeHI/Iﬁ QJIEMEHTOB 1 JIP. B 9TOM
cJIydae BCsI CHCTeMa HaYMHAET pabOTaTh He TaK, KaK IIPOEKTHPOBAJIOCK.
Bosuukaer 3aada mpoBepku TOTO, BEPHO Jin (PYHKIMOHUPYET CUCTEMA.
B obmem ciiyuae mer Apyroro myTH, KpoMme, KaK IIPOBEPUTH BCE COOT-
BETCTBHS BBIXOJHBIX 3HAYEHHUN CHCTEMBI €€ BXOJHBIM BO3JIEHCTBUSIM, YTO
KOHEYHO, BECbMa I'PDOMO3/IKO U TpebyeT OOJIbIINX yCUJINI.

PeanbHo ke omubOK B cHCTEME IIPOUCXOUT HE OYEHb MHOI'O M TeM
CaMbIM YCTaHOBJIEHNE€ BEPHOCTU beHKHHOHHpOBaHHH CuCTEeMbl HE 06513&—
TEJILHO CBA3aHO C GOJIBINUM 1IepebopPOM BO3ZMOXKHOCTEN.

OCHOBHBIM BHJIOM BHEIITHET'O BO3JIEHCTBUS JJIsI IIPOBEPKH IIPABUILHO-
CTHU pa6OTbI CUCTEMBI ABJIACTCHA IIOJa"9a BXOJIHBIX CUT'HAJIOB Ha CUCTEMY U
IPOBEPKa BBIXOJIHBIX PEAKIUil Ha Hee.

Wnorna ymaercs 3a cueT aHaau3a HEOOJIBIIONO YUC/TIA TAKUX COOTBET-
CTBUIl YyCTAHOBUTDL, BEPHO Ji paboTaeT cucrema. Takue COOTBETCTBUS Ha-
3BIBAIOT TECTOBBIMH. TakuM o0pa3oM, 3ajada IPOBEPKU ITPABHJILHOCTH
paboThl CHCTEMBI OTOXKIECTBJISIETCS. C HAXOXKJEHNEM HeOOJIBIIOI0 THCIIa
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TECTOBBIX COOTBETCTBUIL, 10 KOTOPBIM U OIPEJIE/ISIeTCS UCIPABHOCTD CH-
CTEMBI.

3nechb Mbl w3siokuM pedyiibraTel 1. P. [Torocsina mo sromy Hampasie-
HUIO.

QopmanuszyeM CKa3aHHOE.

Oroxyectsigem anement ¢ pynxiueit f : K} — Ej, KOTOpyIo Ha3bl-
BaeM yHKIHEH k-3Ha49HON joruku. Takue pyHKIMH OOBITHO 3AIIHCHIBA~
1orcst B Bujie f(x1,22,...,Ty), IJe IepEMeHHbIe T;, KaK U caMa (DyHKIs,
[PUHUMAIOT 3HadYeHusT u3 Fj.

[ycrs o™ = {z1,22,...,2n} u N, = {1,2,...,n}.

Knacc Bcex Ttakmx dyuxnuit obozuadaior depe3 P', mosjaras, 9To

o)
pP.= U P
n=1

Ilycts ¢ : Ep — Ej'. 9To oToOpaskeHHe Ha3bIBAEM (O-OIIHOKOIL.
oo

n . n
[Tycrs @} — kilacc BCeX (-OIIMOOK OT M HepeMeHHbIX u Pj = U1 Q.
n=
C kaxJoit -ommbkoit u f caseiBaeM GyHKIWIO fo(21,22,...,Tn) =
fle(x1,29,...,2,)), KOTOPYIO HA3bIBAEM p-UCKazKeHHEM (byHKIUH f.

[ycrs & C &Y u & = {p1,p2,..., 05}

s nac BaxkHO ycTaHOBJIeHHE TOro, Koraa f # f,, IpH MOOBIX i =
1,2)...,5. DTO OCYIIECTBIISAETCS C HOMOIIBIO ITOHSTHSI TECTA, BBEJIEHHOI'O
pamee.

Iommuoxectso 1" C E;' Ha3bIBaeM IIPOBEPSIONIAM TECTOM I (DyHK-
nun f € P 1o oTHOmeHnIo K Kaaccy onmbok @, ecim s 110601 omubKu
¢ € ® Bpmosneno ambo f(a) = f(¢(a)) ans Bcex nabopos a u3z L}, 6o
1y1si Hekoroporo Habopa (3 u3 T semosineno f(5) = f(o(5)).

[Tycre M (f,®) — MHOXKECTBO BCEX NMPOBEPSIONINX TECTOB Jijisi f OT-
HocuTENLHO P 1

L(f.®)= min |T]. 70
(f. @) Ter]r\}l(r}’@! \ (70)

Tecr T € M(f,®) nasbiBaercst MunnmaiababiM, ecan |T| = L(f, D).
Beomnm dyukmumio Hlennona st JyIMHBI TPOBEPSIONIETO TECTa, MO~

Jlaragd

L(n,®) = ?61%3% L(f,®). (71)
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Brenem knacc meucupasuocreit F Ck, Ha3bIBaeMbIil KJIaCCOM KOHCTAHT,
CeAYIOMUM 00pa3oM

Fck:{SO’Y:7€E£+1\(k7k7---7k)7
Va € Ejf(py(o) = (1 xa1,...,ch%ap))}, (72)

—_ J— P mn
e v = (¢1,...,¢p), @ = (a1,...,0ap), ¢ xa; = ¢, ecim ¢; € B} u
¢ *a; = a;, ecnn ¢; = k.

Teopema 11. Jlasa awbvzn <1 u k < 2 umeem mecmo

(73)

_ t—1 ty g
L(n,Fc’“): 2n — 2t, ecau K+t <n <k 4+t
(2n —2t) +1, ecaun=k""1 +t

Kparnocreio ommbku ¢~ € Ff Ha3bIBaEM YHCJIO KOOpAWHAT Habopa
v = (e1,...,¢p), omaHbIX OoT k. MHOXKecTBO Beex ommbok u3 F, f , UMe-
IOIUX KPaTHOCTL He DoJiee, YeM p, obosHadnM depes F Ck (p).

IIycte M C Ej. Tonoxum

Fr ={p, € FF:Vi € Ny(e; € MU{k})}, (74)

rae v = (c1,...,¢,). Bem [M| =1 u M = {u}, o Bmecro F¥, numewm
FF.
I3

Teopema 12. Jlasa awobvwxn > 1, k> 2, p € N, umeem mecmo
L(n, FF(p)) = L(n, FY). (75)

Teopema 13. Jlas mobwixn > 1, k> 2, u € N, umeem mecmo
L(n,Fy) =n. (76)

Teopema 14. Jlas mobvixn > 1, k = 2 u a106020 nodmmoscecmea M C
Ex maxozo, wmo |M| > 2, umeem mecmo

L(n,F}) = L(n, FY}). (77)
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Beenem kmacc omuboxk F s’ff C kax10i1 ormmbkoit ¢ € F, s’ff OJTHO3HAYTHO
cBsi3bIBaeM pasouenue S(¢) MHOKECTBA MEPEMEHHBIX T, Ha HEIIEPECEKAIO-
IIIeCs HelycThle MojMHOKecTBa Z1(9), ..., Zq,(¥), tie qp € Np_1. lpn
sToM Jyist Jjioboro Habopa a u3 E}' momaraem (o) = = (by,...,by),
e Ui Kaxkaoro ¢ u3 N, BbimosnHeno b; = max{a; : x; € Z(p)}, ecin

Tj € Zl((p), l e qu.

Teopema 15. Jlas mobwxn > 2, k > 2, u € N, umeem mecmo
L(n,FE)y=n—1. (78)

KparuocTsio o6k ¢ € FE maspaem sesmamnmy p(p) = n—qyp, TIe
qp — TIOJIMHOYKECTBO MHOKeCTBa T, B pasbuenmn S(p). Ilycts FE(p) —
MHOXKECTBO BCEX OIMMUOOK u3 F S’ff, UMEIOIINX KPATHOCTEL He 6ojiee, IeM p.

Teopema 16. Jlasa awbvizn =2, k> 2 up € Ny_1 umeem mecmo
L(n, Fly(p)) = L(n, F};). (79)
B ciyuae, korma k = 2, nogydaem
Jn ={¢s : 0 € By, Va € Ey(ps(a) = a+ o)}, (80)

rjie a + o obo3HavuaeT HabOP, MOJIYUAIOMINIACT U3 (¢ U 0 UX [TOKOODIUHAT-
HBIM CJIOYKEHHEeM MO MOJyJiio 2. [ToMuMO 9TOro CjoyKeHusi BBEJIEM ITOKO-
Op/INHATHOE YMHOYXKEHIE HAabopa (v Ha IuCyo a u3 Fo.

MmuoxkectBo J,, ¢ onepanusiMu +, - obpa3yer JUHEHHOe TPOCTPAHCTBO
H&JI [I0JIEM BBIYETOB 10 MOJIYJIIO 2.

ITycTs 60 — Habop 3 EY, Kaykaasg KOOpAUHATA KOTOPOTO PaBHA HYJIIO.

Knacc nusepcnir ng ompeJiesisieM TaK:

Fip = Ju \ {ps}. (81)

Teopema 17. /Jlas awbozo n > 1 umeem mecmo

n—1
2

2- ]+1< L(n,F2) < n. (82)
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ITycrs & — Takoit mvabop n3z EY KOTOPOI'O -5 KOOpAMHATA PaBHA
29
eJIMHUIIE, a BCE OCTaJbHBIC paBHBI HYJO. IIycThb

Fz%z(l) = {30617“"@(5"}' (83)
Teopema 18. Jlas aw0b020 n = 1 umeem mecmo

L(n, F?

wm

(1)) =n-—t, (84)
2de t onpedeasemces u3 cOOMHOWEHUA
2t <n< 2 4t (85)

Nnrepec mpencTaBiasieT PacCMOTPEHHE KJIACCOB PA3HOTHITHBIX OINIM-
OOK, B OTJIEJIbHOCTH y2Ke UCCJIeJ0BAHHBIX BBIIIE.

OxkasbiBaercst, uTo st 000t dyukmun f € Py’ u oboro recra
T € M(f,F?) umeer mecro T € M(f, F2,(1)), oTciofa BbITeKaeT, 4To

L(n, F2U F2(1)) = L(n, F?). (36)

Oyukius f € P! Ha3bIBaeTCs NHBAPUAHTHON OTHOCHTEIHHO HEKOTO-
poit omubKu @, ecm s moboro o € EJf umeer mecro f(a) = f(p(a)),
B [IPOTUBHOM Cjiydae [ Ha3blBAETCsl UyBCTBUTEJILHON K OIIIOKE .

@Oyuknus f uHBapuaHTHA (TyBCTBUTEIbHA) OTHOCHTEJHLHO MHOMKE-
crBa ommbok P, eciim oHa MHBApUAHTHA (TyBCTBUTEIBHA) OTHOCUTEJILHO
Kazk10# omubku us P.

Iokazamo, uro mis Kazkioro ® us {FF FE F2} nourn see dbynkiun
u3 P’ ABJISIOTCH 4yBCTBUTEJIBHBIMU OTHOCUTEJILHO Kiacca P.

5. Tectnl giaa kiaaccoB Ilocta

TecTupoBanue HencpaBHOCTER J1j1st OysIeBCKUX (DYHKIHI 0000 BaXK-
HO B CBSI3U C UX MPUKJIAIHON 3HAIUMOCTDIO.

3J/1eCb MbI OCTAHOBHMCsI HA TECTUPOBAHUU OJIMHOYHBIX KOHCTAHTHBIX
HEUCIIPABHOCTEN st 3TUX (PYHKIINM, HO HE TOJHKO BO BCeM Kiacce Po,
KaK MbI 3T0 jesaiu B §4, a s nojkiaaccos dyukiuit uz Po. B kadecTse
KJaccudukanun OyaeBckux pyHKIN bepercst Kiaccudukarus . [Tocra.
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B 1921 r. 9. Iloct permui mpobyieMy OIMCAHUS BCEX UTEPATHBHO 3a-
MKHYTBIX KJIACCOB OyJIeBCKUX (DYHKITUI ¢ SIBHBIM YKa3aHHUEM ITUX KJIac-
COB.

3mech OymeT OMMCAHO peIeHne 3aadi yKa3aHWs 3HAYMeHUN (QyHK-
nmn [enmona L(n, F2) ais Kayk0ro 03 yKasanuex Kiaaccos [octa K B
CJIydae OJIMHOYHBIX KOHCTAHTHBIX HEHMCIPaBHOCTEH. DTu PyHKINN OyeM
obo3HavYaTh J11st Kparkoctu L (n).

OnuceiBaemble pesysbrarsl npunajexar O. A. Jlosorosoii [16].

Ornumiem kjaccol [Hocra. Cremys oboznadenusim [locra, obozHadnm
KJ1acC Bcex OyseBckux QyHkimit yepes Cf.

Oyukuus  f*(z1,...,2,) = f(Z1,...,%,) HaA3BIBAETCS JIBONCTBEH-
Hoit K f(x1,...,2,) w3 C1 ¥ Ha3bBIBAETCS CAMOJBONCTBEHHOI, ec/u
f(xy,..ozn) = f(z1, ..., 2p).

Oyuxryst f(z1,...,T,) Ha3bIBAETC MOHOTOHHOM, €CJIU JJIs JIFOOBIX
aByx HabopoB a = (ai,...,an) u 3 = (b1,...,b,) U3 ToOro, 4ro Jyis
Bcex ¢ = 1,2,...,n BBIIOJHEHO a; < b;, To ectb a < [, ciemyer, 9TO
fle) < f(B).

Oyuxkryst f(z1,...,T,) Ha3bIBaETCs JUHEHHON, ecn f(T1,...,%,) =

n

¢;ix; + d(mod?2).
=1

Tosopsit, uro dyukuus uz Cy yuoBieTBopsier ycjiosuio (a*), p = 2,
ecu JI00bIe (1 HAOOPOB, Ha KOTOPBIX OHA PaBHA HYJIIO, UMEIOT OOILYIO
HYJIEBYIO KOMIIOHEHTY; (DYHKIHsI Y/IOBJIETBOPSIET YCJI0BHIO (), eciu Bce
HabOPBI, Ha KOTOPBIX OHA paBHA HYJIIO, MMEIOT OOIIYIO HYJIEBYIO KOMIIO-

HEHTY.

Bripaxkenust j\i/l T U jr/_’\l1 T; Ha3bIBAIOTCSA, COOTBETCTBEHHO, JIOIHMYe-
CKUMU CyMMaMu U npousseienusivu. Oyukiwst f (21, ..., T,) HA3bIBAETCS
a-dyuknueit, ecin f(x,...,x) =z u f-bysknueii, ecm f(z,...,z) = 1.

Ornumem kjaccer Ilocra.

Kiracc Ay cocrouT m3 Bcex MOHOTOHHBIX (yHKIWiL, D3 — Bcex ca-
MozBOficTBeHHBIX yHKuMit; F)' — Beex dyHKumit co cpoiicreom (at);
Fp° — Beex dyukmmit co csoitcrBoMm (a™); L1 — Bcex JIMHEHHBIX (DYHK-
uuit; Cy, Ag, Lo — U3 BceX MOHOTOHHBIX (DYHKI[Hil, COOTBETCTBEHHO, U3
knaccoB C, Ay, Li; Do, F5°, F:,f‘ — U3 BCEX MOHOTOHHBIX (DYHKITHH, COOT-
BETCTBEHHO, U3 Ki1accoB Ds, F°, Fy's Cy, Ay, Dy, Ly, FI', F§') F{°, F5° —
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u3 Beex a-dyHKIui, coorsercrBenHo U3 Kiaaccos Cq, Ay, D3, Ls, FI', F}',
F3°, Fp°; Ly — 13 Bcex JIMHEHHBIX caMoBoiicTBeHHbIX dyHkinil; Cs, As,
Ls, Ff°, FI' — u3 Beex dyHKmil, JBOCTBEHHBIX KO BCeM (DYHKIHUAM,

cooTBeTCcTBeHHO, n3 KiaccoB Co, Ay, Lo, FT°, Ff, pw = 2,3,... Kmacc
S1 cocrout m3 Beex jormueckux cymm: S3 = Sp U {1}, S5 = S; U {0},
Se = S1U{0,1}.

Kutace Py cocrout u3 Beex JIOTMYecKux 1pousseiennit, P3 = P U {1},
Ps=P U {0}, Ps=P U {0, 1}

Knaccer S;, Py mpu ¢ = 1,3,5,6, L; mpu j = 1,2,3,4,5, D; npu | =
1,2,3, Ay, Crp ipu m = 1,2,3,4, F®, F' s =1,2,...,8, n=2,3,...,
HA3bIBaEM, COOTBETCTBEHHO, Kjaccamu turoB S, P, L, D, A, C'u F.

Teopema 19. Hwmerom mecmo caedyrouue coommowenus:

1) Li(n) =2 daa xastcdozo xaacca K muna L;
2) Lip(n+ 1) =2 daa xaorcdozo xaacca K munos S uau P;

3) Li(n) ~ 2n npun — oo das xascdozo xaacca K munos D, M, C
uau F.

O6o3HauuM 4yepes Ek(n) dyukiuio [lennona mrsa moutu Becex PpyHK-
muit u3 K.

Teopema 20. Hmerom mecmo caedyrowue coommoweHUs:

1) Li(n) = 2 das wasrcdozo xaacca K muna L;

2) Lp(n) =n+1 daa xasicdozo waacca K munos S uau P;

8) Lp,(n) =4 npun wemmnom; Lp,(n) € {4,6} npu n wemmnom;

4) Li(n) € {2,3,4} daa waaccos D1, Da;

5) Lip(n) = 4 daa xasicdoeo waacca K muna A;

6) Li(n) = 3 daa wasicdozo waacca K muna C;

7) Lk(n) € {4,5} daa xaosrcdozo waacca K € {F{°, F°, F°, F, FY',
F“,F;,Fé‘} npu = 3,4,...;

8) 3 < Li(n) < 8 daa xasicdozo waacca K € {FE, Fi, F2, F2};

9) Li(n) = 5 daa xasrcdozo kaacca K € {F5°, Fs° F§°, Fe° FY FY,
Fl'SFEY npu = 3,4, ...
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Li(n) = 4 npu n nevemmnom, Lr(n) € {4,5} npu n wemmnom das
Kaoicdozo kaacca K € {F3, F3, F2, F?}.

Ocobbrit MHTEPEC BBISBIBAET IIOBEACHUEC JJIMHbBI MUHUMAJIbHOTI'O TECTa

JIJIs KOHKPETHBIX BUIOB (pyHKImi 3 kiaccos llocta.
Ucnonb3yst miast kparkocru u yrounennst sarnucu L(f, F, th) 3alUCh
Li(f), yka3biBasi TeM CaMbIM, 9TO Mbl UMEEM JI€JI0 C JUIMHON MUHUMAJIb-

HOI'O TeCTa IdJId f n3 K 1o oTHOIIEHNIO K O,ILI/IHO‘{HOI‘/JI KOHCTAHTHOM HeHC-

IIPaBHOCTH.

Teopema 21. Cnpasedausvr caedyrousue nosoicenua:

1)
2)
3)

Li(f) = 2 dan mobot gynkyuu f us xaaccos K muna L, cywe-
CMBEHHO 3aBUCAWET om 1 = 1 nepemennir;

Li(f) =n+1 dan moboti pynrkyuu f uz xaaccos muos S uau P,
CYULLCMBEHHO 3ABUCAULET OM N NEPEMEHHBLL;

ecau
a) tn) =2n—4(p+1) npu2?P +2p <n < 2P +2(p+ 1);
6) Ci =2 dan xaorcdozo kaacca K muna C u xaaccos Dy u Ds;
6) Ck = 3 dan xasicdozo kaacca K € {F°, FX°, F2° F° FI' FY',
FIFEY, w=2,3,..;
2) Cr = 4 dan xascdozo xaacca K muna A, Do u xaaccos K €
{F} F}, F¢, F2 F3,F3, F3, F3};
d) Cx =5 das Kasicdozo kaacca K € {F5°, F$°, F§©, F° Fy' Fi
Fl FI'Y, p=4,5,...,
mo Odas mobwx 3adaw n uau v makuzx, wmo Cy < k < t(n), cy-
weemeyem gynryus a € K, cywecmeento 3a6ucauLas om n nepe-
Mernux, das komopol Li(f) = r, npuuem snauenue r das Kaacca
Dy mootcem 6bimb MOABKO YEMHBLM YUCAOM.
Usznoorcernvie arxmor mo2ym 6vims npedcmasaerv, mabauyet 1 co
CNEYUAALHBLM KoMMEHRMapuem. B netl npedcmasaero pacnpedene-
nue seaununve Ly (f) das dynkyud, cywecmeenno sasucauur om
n nepemenHur, ud Kaaccos Ilocma.
Hcnoavsosarv, credyrousue 0003HAMEHUA: ECAU 8 T-0M CTOAOUE Ha-
NPOMUE COOMBEMCMEYIOULUL KAACCOE CMOUM, 3HAK:
e + — mo cywecmeyrom gynkyuu f, y komopwx L(f) =r, no
OHU COCTNABAAIOM OECKOHEYHO MAAYI0 DOM0 8 KAACCOT;
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r 2| 3] 4 71 8 10]...|n+1in+2|...| -2n
C‘(n) + B + +| + + + + +
i=1,2,3,4
L, (n) E -l - i . - S -
i=1,2,3,4.5
S (n),P (n) ll
\ \ bl Il M e - * - -
i=1,3,5,6 .
Ml(n) - - E +| + + + +- +
i=1,2,3,4
D,(n)( 2p - - E -+ + + | - +
n=
2p+l -1 =-|l+ -1 + + + - +
Dl(n).D:(n) +| + + + + +
F7(n) F¥(n)
1=2.3.6.7 - +| + + + + +
u=4.5,...
Ff(n) +| + + + | + +
i=2,3,6,7
Ff(n) 2p +| + + + |+ +
n=
2p+1 +| + + + |+ +
i=2,3,6.7
Ff(n).Ff(n)
i=1,4,5,8 T * A *
u=3.4....
2
F‘(n) - l +I + + + | + +
i=1,4,5,8
1 1 1
Tabmuma 1. TlosichurenbHast TabauIIA.
e — — Mo 6 KAaccaxr He cywecmeyem gynryuu f, y Komopot
L(f)=r;

ECAU 3HAKY + UAU — U3 CMOAOYUOB Ti, Tiy1, - -

. Titk obsedenni:

o cnaowmoli aunuetl, mo 6ce uau nowmu ece dynkuuy f u3
Kaaccos umerom r; < L(f) < rik;
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o nYHKMuUpom, mo cyuecmeennvie doau Gynkyul f us Kiaccos
umerom r; < L(f) < rigp.

DT pe3yJIbTaThl MO3BOJISIIOT OCYIIECTBUTL CPABHHUTEIbHBIA aHaIn3
CJIOZKHOCTH KOHTPOJISI YIIPABJIAIONIUX CHCTEM, COOTBETCTBYIOIIUX PA3JIAI-
HBIM KJjaccaMm IlocTa: mpobiema KOHTPOJIsT yIPABJIAIONINX CUCTEM B pac-
CMaTPUBAEMOl TTOCTAHOBKE JIJIST PA3JIMIHBIX KjaaccoB llocTa mmeeT KoJm-
YEeCTBEHHO M KAYEeCTBEHHO PA3JIMYHBIC pellleHusi. B TO »Ke BpeMsi Ipo-
CMaTpUBAIOTCS 00IIMe 3aKOHOMEPHOCTHU. [IjIs CIeTHOrO MHOXKECTBA KJIac-
coB Ilocta mouTtu Bce PyHKINM U3 ITUX KIACCOB MMEIOT MUHUMAJIbHBIE
IIPOBEPSIONINE TECTHI, COCTOAIINE M3 OrPAHUYIEHHOIO JHC/Ia HADOPOB, HO
B KaXKJIOM U3 HUX XOTs U HE CYIIEeCTBYeT (DyHKIW, 3aBUCAIIUX OT 7
[IEPEMEHHBIX, CJI0KHOCTh MUHUMAJILHBIX TECTOB KOTOPBIX OblLiIa OBI paB-
Ha B TOYHOCTU 27, UMEIOTCs (PYHKIMH, CJIO2KHOCTH MUHUMAJILHBIX Te-
CTOB KOTOPBIX PaBHA JIIOOOMY M3 IPOMEXKYTOYHBIX 3HAYEHUI, HAIMHAS OT
HEKOTOPOU OIPEJCJICHHON Ui KaxKJA0ro KJjlacca KOHCTAHTBI JI0 BECJIUYU-
HBI, ACUMITTOTUYECKU PABHOU 27, TO €CTh YUCY BO3MOXKHBIX HEUCITPAB-
HOCTell paccMaTpuBaeMOro Tuia. TakuMm oOpas3oM, B KaxKIOM U3 ITHUX
KJIACCOB MMEIOTCs (DYHKIINM, ¥ KOTOPBIX IOYTH BCE U3 UHCIA 21 HEUC-
MIPABHOCTEH MTPOBEPAIOTCST OTAEIbHBIM HAOOPOM U3 MUHUMAJIBHBIX TECTOB
KaxKgast. TOIBKO KOHEYHOE YMC/IO KJIACCOB HE MMeeT HOJI00HON CTPYKTY-
PBI 10 CJIOXKHOCTSIM MUHHUMAJIBHBIX TECTOB KJIACCOB (DYHKIINN: B KJIaCCaX
JHeHHbIX QyHKIUH Tuna L Bce (pyHKIUU UMEIOT MUHUMAJbHBIE TECTHI
CJIO’KHOCTH 2, B KJIACCaX JIOTUIECKUX CYMM M IIPOU3BeAeHUi Turma S muin
P ciioxHOCTD MUHUMAJIBHBIX TECTOB Beex (pyHKImit f paBHa n + 1, rje
N — YNCJIO CYIECTBEHHBIX IIePEMEHHbBIX 3TuxX QyHKImi. V, HakoHer, J1ist
kJ1acca Do — MOHOTOHHBIX CAMOJIBOMCTBEHHDBIX (DYHKIINM, XaPAKTEPUCTH-
K& CJIOXKHOCTH MWHUMAJIbHBIX TECTOB OTJIUYAETCs OT ONUCAHHOW BBIIIE
3aKOHOMEPHOCTHU TOJIBKO T€M, UTO (PYHKIIMU M3 TOr0 KJIACCa HE MOTYT
UMETh MUHUMAJIbHBIX TECTOB, COCTOSIIUNX W3 HEYETHOIO YHC/Ia HabOPOB.
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