OO0 oamoOM criocobe moJryveHnsT HUKHUX
OIEHOK CJIOYKHOCTU MH(MOPMaAITMOHHBIX

rpacdoB

A.TI. [IuBoBapon

B pabore npuBesnen oauH Crrocod MOydeHUS HUKHUX OIEHOK
CJIOKHOCTU MHMDOPMAIMOHHBIX TpadOB Pa3INIHbIX BUJIOB (KaK B
Xy[IIeM Caydae, Tak U B cpegaeM). Jljist 3TOro BBOIUTCS MOHS-
THe HH(MOPMAIIMOHHOTO rpada 00IIero B, Mo KOTOPOe MOJIIa,1a-
0T OOJBIMUHCTBO MoAupuKanmit wadopMannoHubix rpados. s
MHGOPMAITMOHHBIX TPadOB OOIIEro BUAA BBOIUTCA MOHSITHE JIOIY-
CTUMOCTH JJIsi BBIXOJHOU dpyHKInu. [lorydyeHHble HUXKHIE OIEHKU
CJIOKHOCTHU MHMOPMAIMOHHOrO rpada 0b6IIero Buja 3aBUCSIT OT KO-
JINYECTBA PA3JINYHBbIX 3HAYEHUN, IPUHUMAEMBIX BBIXOJHON (PYHK-
nuei.

KuroueBbie ciioBa: naGOpMAIMOHHBIN Tpad OOINero BHUIA,
HIKHSIST OIEHKA CJIO?KHOCTH, MO/IEJIMPOBAHNE TIONCKA.

1. BBenenue

B pabore npuBojuTcs ofuH 00Ut Cr1ocod MOIyYeHnus] HUXKHUX OIle-
HOK CJIO2KHOCTH B XYJIIIIEM CJIyYIae U CPEJIHEM, sIBJISIONIniicss 06001ennem
pesysbraTa, npusegennoro B |1, pasmen 2.1.3]. Ilpu sTom B paccmorpe-
HIIE IO Ial0T 38 1a41, PellaeMble ¢ IIOMOIIBI0 HHPOPMAIITMOHHBIX IPpadoB
PA3JIMYHBIX BUJIOB BKJIIOYasi OObIYHbIE HH(MOPMAIIMOHHBIE TPadbl, BBITHC-
JIUTEIbHBIE UH(MOPMAIMOHHBIE T'Padbl, YHIPOIIEHHBIE BBITUCIUTE/IHLHDIE
nnadopmarmonnsie rpadsr |1, 2, 3.

B pabore BBOmMTCA ompeeeHne MHGPOPMAIMOHHOTO I'pada obIIero
suyia (MUT'OB), mox KoTOpoe I0JaialoT BCe BbIIIENePeInC/IeHHbIE BH-
Jbl nHMOpMaIMoOHHbIX rpadoB. [Ipu 3ToM Takme MOHATHS, KaK CJIOXK-
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HOCTB Ha 3aIIPOCe, CJIO2KHOCTb B XYJIIIIEM CJIyYae U B CPETHEM ITOJTHOCTHIO
COBIIAJIAIOT C COOTBETCTBYIOIIUMHU OIPEIEIEHUsIMUA JIjIsT KOHKPETHBIX BU-
noB nndopmarmonubix rpados. ius UT'OB Beoautcs omnpesneienue 10-
mycTuMoit pyHKIH. J{0Ka3hIBAIOTCSI HEKOTOPbIE HUYKHUE OIEHKHU CJIO0XK-
vocru UI'OB, 3aBucsiime or Ko/imdecTBa pas3/MdIHbIX 3HAUYECHUN (DYHK-
[UH, JTOIYCTUMON 1Jist orfeHmBaeMoro rpada. Ilosmydenubie Takum obpa-
30M HUKHHE OIEHKU MOI'YT OBITH MCIOJIB30BAHBI JJIs JIIOOBIX BHUJIOB HH-
dopMaIMOHHBIX TPadOB, OIPeIe/IeHIe KOTOPBIX COOTBETCTBYET MOHSATHIO
nHAOPMAIMOHHOIO rpada OOINero Bua.

ABTOp BBIpaXkaeT IIybOKyI0 0J1aroapHocTh mpodeccopy 9. 9. laca-
HOBY 3a IIOCTAHOBKY 3aJIa4M U MIOMOIIL B pabore.

2. OcHoBHbIe NOHATHUS U (OPMYJIUPOBKA pe-
3yJIbTATOB

OupegenuM noHgTHe MHMOPMAIIMOHHOIO rpada obiiero suja. s
9TOr0 HaM IOTPEOYIOTCSI CJIEIYIONNE MHOYKECTBA:

® MHOXKECTBO 3aIIPOCOB X ;

o mnoocecmeo F odnomecmuvix npedukamos, 3aJJaHHBIX HA MHOYKe-
crBe X

o mnooicecmeo G odnomecmHux nepexaouamenet, 3aJaHHLIX Ha
muOKecTBe X (nepexarovwament — 1o GyHKIMN, 06JacTh 3HAYEHUI
KOTOPBIX $IBJISIETCSI HAYAJIbHBIM OTPE3KOM HATYPAJIbHOIO PsiJia);

[Mapy F = (F,G) GyaeM Ha3bIBATL 0a306blM MHOICECTEOM.

Ormpesiesium nHGOPMAIMOHHBIH Tpad 00Iero BuJa ¢ TOYKH 3PEHUs
€ro CTPYKTYPHI.

[Tycts Ham JaH OpUEHTHPOBAHHBIN T'pad C BBIIETEHHON BEPIIUHOIN,
KOTOPYIO MBI HA30BEM KODHEM.

Breimemnm B rpade HEKOTOpPDBIE BEPITUHBI U HA30BEM WX MOYKAMU Te-
pexarovenus (KOpeHb MOXKET ObITh TOYKOI TEePEKIIOUCHNST).

Ecm 8 — Bepmmmna rpada, To 4epe3 1)g 0003HAUHM N0AYCMENEHd
ucroda BepIIuHbl [.

Kaxkoit Touke mepeksovueHust 3 comocTtaBuM Hekuil cumBosi u3 G.
DTO COOTBETCTBHE HA3Z0BEM HaA2PY3KOT MOUEK NEPEKAIOYEHUA.
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Jlns KarK7o0it TOYKU HepeksrodeHus [ pebpaM, U3 Hee HCXOJANINM,
[IOCTaBUM BO B3aWMHO OJIHOZHAYHOE COOTBETCTBHE UHC/Ia U3 MHOYKECTBA
{%} OTu pebpa HA30BEM NEPEKAIOUAMEALHBLMU, & ITO COOTBETCTBUE —
HA2PY3KOU NEPERAIOUAMEALHBIT PEDED.

Pebpa, He sBIstonuecs: nepeK/IIoIaTe/ IbHbIMEI, HA30BEM NpeduKrammvi-
MU,

Kaxx oMy npegukaTHOMy pebpPy CETU COIMMOCTABUM HEKOTOPBIN CHMBOJI
n3 MHOYXKeCTBa F. DTO COOTBETCTBUE HA30BEM MHG2PY3KOU NPEOUKAMMHHLL
pebep.

[TonyueHHbIit HArPYXKEHHBIN TI'pad HAB0BEM UHPOPMAUUOHHLIM 2P0~
om obuiezo suda nas 6a30BbIM MHOKeCTBOM F = (F,G).

Onpepnenenne pyukuuonupoBanusa UT'OB.

CkaxkeM, 9TO IIPEIUKATHOE peOPO MPOBOIUT 3anpoc x € X, ecin mpe-
JVKAT, TPUIUCAHHBIN 3TOMY pebpy, IpUHUMAaET 3HAUEHNEe | Ha 3aIpoce X;
[ePEKI0YaTeIbHOEe PEOPO, KOTOPOMY IMPUIIUCAH HOMED 7, MPOBOJIAT 3a-
npoc x € X, ec/in IepeKJoYaTe/b, IPUIUCAHHBIN HaYay 9TOro pebpa,
[PUHUMAET 3HAYECHUE N Ha 3alIPOCE T; OPUEHTUPOBAHHAS IEII0YKa pebep
MPOBOANUT 3ampoc x € X, ecanm KaxKjaoe pedpo IErmOYKNd MPOBOINT 3a-
npoc x; 3anpoc x € X npoxonut B Bepinuny [ UT'OB, eciu cymecrByer
OpHMEHTHUPOBaHHAs IENOYKa, BeIyllas U3 KOPHSI B BepIINHY [3, KOTOpAasi
[IPOBOJIUT 3AIIPOC .

Pesynprarom dyukimonnposaruss UI'OB wa 3ampoce x € X cuura-
€TCsI MHOXKECTBO BEPIIUH, B KOTOPbIE TPOXOJIUT 3aIPOC .

IMousrue NT'OB oupeneneno. Kak BujaHo u3 onpejenenus, nHpopMa-
monnble rpadbr (UIN) |1, 3|, Berauncimresnbhbie nHOOPMAIMOHHBIE TDa-
dbur (BUT) [2] u yuporuenHble BbraucnTebHble nHGOPMAIMOHHBIE I'Da~
dber (YBUT) (2| siBasttorest yacTHBIME CiydasiMi HHGOPMAIIMOHHBIX TDa~
dboB obiero Buga (OHU TOJIYYAIOTCS IIyTEM BBIIEJICHUST JTUCTHEB CPEJIH
BepinuH rpada 1 Harpy3KH JIMCTHEB OIPEIEIEHHBIM 00Pa30M ).

ITycrs 8 — nexoropas Bepumua II'OB. Torma obosnaunm ¢g(x) mpe-
aukaT Ha X, Takoit 4ro @g(x) = 1 A TeX M TOJBKO TeX 3allPOCOB &,
KOTOpBIe TIpoxoasT B Bepumny [3. IIpeaukar pg(z) HasbiBaercs dyHKIH-
el buabTpa BEPIIWHBL 3.

[Tepeksouaresb ¢, TPUIUCAHHBIA TEPEK/IIOYATE/ILHON BepIinHe [3
CIUTAEM BbIMUCACHHLM Ha, 3aTIPOCE X, €CIU 3alpoC & TPOXOIUT B BEP-
muHy 5. AHajorndHo mpeaukar f, TPUMHCAHHBIN HEKOTOPOMY pebpYy,
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BBIXOJISIIIIEMY W3 MPEIUKATHON BEPIIMHBI [, CIUTAEM GbYUCACHHDIM HA
3aITpoCe T, CJIN 3aIPOC T MPOXOIUT B Bepmiuuy .

Caoorcnocmoro HI'OB U na 3anpoce x wazosem uncio T (U, x), pasaoe
CyMMe 9HCJIa TIepeKIiovaTenell n MPeuKaTOB, BHIUUCICHHBIX B TPOIIECCEe
06paboTKM 3ampoca T. DTy BEJUUNHY TaKyKe Ha3bIBAIOT BPEMEHEM pa-
6orer U Ha 3ampoce x. Beprnel caoocnocmoio (nim BpeMeHeM paboTh
B Xy/IIIEM CJIy4ae) HA3bIBAIOT BETMINHY T(U ) = max,ex T'(U,z). B ciy-
Jae, Koraa Ha X BBEJCHO BEPOATHOCTHOE MPOCTPAHCTBO, & MEPEKII0TaTe-
JIU ¥ TIPEIUKATHI STBJISTIOTCST M3MEPUMBIME (DYHKITUSIME, C TIOMOIIBIO JIeii-
CTBUIi, JIOCJIOBHO COBIIAJIAIOIIUX C OINUCAHHBIMU B [1], MOXKHO HOKa3aTh,
gro T (U, x) siBasiercst ciaydaifHOW BeJIMIMHON OTHOCHTENBHO T W MOYKHO
paccmarpusars 1'(U) = M, T'(U, x) — caosicnocmo UI'OB U 6 cpednem
(nm Bpemst paborbl U B cpejiHeM).

[Tycts X — HeKOTOpOE MHOXKECTBO 3aIpOCOB, Z — MHOXKECTBO, KO-
TOpoe MbI OyJieM Ha3bIBaThb MHOXKECTBOM OTBETOB M 3aJiaHa (OYHKIUSI
A: X — Z. Ilycrs X' C X, oboznaunm A(X') = {A(z) : z € X'}
Hac Gymer maTepecoBaTh ciydail, Korjga o0jacTk 3HavdeHuil pyHKmmn A
koHeuna, 1o ectb |A(X)| < co. Bnecy u nanee | X| — MomHOCTH MHOXKe-
crBa X.

[Iycte man UT'OB U. Ob6o3raumm MHOXKECTBO €ro BepinuH kak W.
s roboro 3ampoca € X 0003HAYUM MHOYXKECTBO JOCTUXKUMBIX BEp-
ume U Ha stom 3ampoce kak W(x) = {8 € W: pg(z) = 1}. Bygem
roBOpuTh, uTo U siByisteTcst donycmumvim 0an pynrkuyuu A: X — 7 ecin
cymectByer Takas dynakimsa B: 2V — Z, uaro jas moboro x € X BbI-
nosneno B(W (z)) = A(z). Unsivmu cioBamu, 3uadenue dyukiun A(z)
MOYKET OBITh MOJIHOCTHIO BOCCTAHOBJIEHO IO MHOXKECTBY BEPIIUH, B KOTO-
phIe TIPOIIIENT 3a1poc .

[MocMoTpuM, KaK 39TO ONpeNeeHre CBA3aHO, HAPUMED, ¢ OOBITHDI-
Mu wH(pOpMAImOHHbIME Tpadamu. [IycTh ecTh 3a1ada WHOOPMAITHOHHO-
ro noucka (3UIT) I = (X, V, p). Ilycrs Hekoropsiit T U pemaer 3UIIT 1.
Pacemorpum NT'OB U’ nonywarompiicst u3 U myTeMm yJaaeHus HATPY3KH
macrbeB. Torna U’ apnsiercs ponycrumbiM s dynkoun A: X — 2V,
onpeessieMoii coorHomenneMm A(z) ={y € V: zpy}.

Cdopmymupyem TeopeMy, MO3BOJISIONIYIO TOJIYYaTh HUMKHUE ONEHKN
Ha ciokHOCTE VII'OB, j1U1sT KOTOPBIX M3BECTHBI KaKHe-JIuO0 JOMYCTUMBIE
I HUX PYHKITUH.
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Teopema 1. Ilycmo X — mnootcecmeo 3anpocos, Z — MHOAICECTEO OM-
gemos u 3adana gynrkuyus A: X — Z. Iycmv maxoice 3a0ano nexomopoe
6azosoe mrosicecmeo F = (F,G) u U — nexomopwti UI'OB wad F, do-
nycmumoili 0aa Gyrruuy A, m — MAKCUMAGALHAA NOAYCMENEHD UCTO0A
cpedu nepexsouamenvnuls sepuut U, aubo 2, ecau maxur 6epuium Hem.

1) Tozda das arwbozo nenycmozo mmoscecmea Xo C X ewvinoarero

max T'(U, z) > Jlog,, |A(Xo)l[-
x€Xo
2) Hycmo na X s3adaro eepoamnocmmoe npocmpancmeo u gyrryus A
u pyrnryuu u3 F usMepumbt OMHOCUMEAHO IMO020 NPOCIMPAHCNEA,
AX) ={z1,..., 2t} up; = P(AX (%)), npuuem p1 > -+~ > p;. B
IMOM CAYHAE UMEIOTN MECTNO CACOYIOULUE OUEHKY HA CAOAHCHOCTL 6
cpednem:

|A(X)]

Z Ui Pi s

m
T(U) > - pi - (] logy, i[-——— | ,
(U) e TP <] g, 1 m_1>

2de uy =1, a npu i = 2 ewnoaneno u; =|log,, i.

Crnencrue 1. Ecau 6uinoaHend, YCao8Us Meopems, 1, umeem mecmo
CAEOYIOULAA OUENKG HA CAOICHOCTND 68 TYOULEM CAYHAE:

T(U) = Jlogy, |AX)][

B cayuae, ecau svimoaneno ycaosue 6mopot wacmu meopemuv, 1 u eeposm-
HOCTMU 6CET 0MBEMOB PABHVL MeHCIY cob0Tl, UMEEM MECTO CACOYIOULAA
0UEHKA HA CPETHION CAOACHOCTIVD:

T(U) > Jlog,, |[A(X)|[ — ——.
m—1
dokazarenbcTBo ciencrBus 1. [lepBoe yTBep:KIeHMe CIEICTBUS IIO-
JIVIaeTCsd U3 YTBEPKJICHUS MEPBON YaCTU TEOPEeMbl eCjiu B kKadecTBe X
BI>I6paTI) BC€ MHOXKECTBO X
Bropoe yTBepKIeHUE CHAEACTBUS HOJIYYAETCS U3 YTBEPXKICHUS BTO-

pOIt 4acTH TeOpeMbl, TaK KaK P = «++ = Py = %
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3. ,Z[OKaBaTeJILCTBO OCHOBHOI'O pe3yJjibTaTa

okazarenbcTBo Teopembr 1. /s KaxkI0it TpeIuKaTHON BepITUHbI [
paccmarpuBaeMoro rpada U 3amymepyeM Bce BhIxogdmne u3 3 pebpa Ha-
TypaJibHbIME YucjaamMu Haawnas ¢ 1. Jlasee, s kaxkporo 3anpoca r € X
mocTponuM Koj obxoma U 1Mo 3ToMmy 3ampocy x. DTOT KOJ MbI 00603Ha-
gnM Kak ¢(z) u oH Oyuer npejcraBisiTh U3 cebs CTpOKy B ajidabute
E,, ={0,...,m — 1}. dusa nocrpoenusi ¢(x) paccmorpum moirpad mc-
xozuoro rpada U(x), cocrosimmit u3 Beex Bepumn U u Bcex Tex pebep,
KOTOPBIE TIPOBOJIAT 3apoc . PUKCHpyeM HEKOTOPBIi crocob 06xoma st
rakux U(z). [Iycrs, quist onpeesienHOCTH, 9T0 Oy/1eT 00x0i B T1y6uHy (¢
HOCEIEeHneM KazKJI0i BepIUHBI He O0Jiee OJIHOIO pa3a) HAYMHAs U3 KOp-
He. [Ipu 3TOM TOPsIIOK 00X07a TMPEeTUKATHBIX pPedep, BBIXOASIINX U3 OJI-
HOIl BEPIIINHBI OIIPEIE/IAETCA HOMEPaMH, KOTOPbIE 3TUM pedpaM MPUIIHCa-
ubl. Ko obxona c(z) 6y/ieM cTpouTh Moc/e10BaTe/IbHO HAIMHASL C [IYCTOl
crpoku. Ilpu mocerernn ovuepeHO BepinHbl 5 OyieM JT00aBJISITh K yoKe
[OCTPOEHHON YaCcTh KOojla HOBBIl CUMBOJI (MM HECKOJBKO CHMBOJIOB) TIO
caeayomumM npasuiaM. Ecyim § — mepekjrouaTeibHAsT BEPINUHA, KOTO-
poii nmpunucan nepeksrodareb g € G u g(xr) = n, TO K y»Ke MoCTPOEHHO
JacTu Kojia OyeM j100aBasaTh cuMBo 1 — 1. Eciu ke § — npeaukarHast

BEpPINMHA, W3 KOTOPOi BBIXOJAT pebpa e, ..., €e,, KOTOPBIM MPUIHCAHBI
HOoMepa 1,...,r u mpemukarsl fi,..., fr COOTBETCTBEHHO, TO K yKe IIO-
CTPOEHHOM! YaCTH KOJIa MPHUIUCHIBACTCS CTPOKA C1, . . ., Cp, Tae ¢; = fi(x).

B gactHOCTH, eciu u3 § He BBIXOIUT HU OJTHOTO pebpa, TO K y2Ke MOCTPOEH-
HOIT JacTy KOJIa HUYero He npunucbiBaercs. K konily obxona rpada U(z)
MBI TIOJIy9UM CTPOKY ¢(Z), KOTOPYIO 1 OyjeM Ha3bIBaTh KOJ0M 00xoma U
0 3AITPOCY X. DTU KOJBI 00JIAIA0T CJAEIYIOIMIUME CBOMCTBAMU:

1) st soboro 3zampoca x € X memosneno T'(U,x) = |c(z)], rme
le(z)| — nmna c(x);
2) ecsm Kozl 06xoza U 10 3ampocaM o1 U Tz PA3JIMYHbL, TO HU OJUH

U3 HUX HE ABJISI€TCs PeUKCOM JIPYTOTO;

3) ecsm kozpl 06xoMa U 110 3amrpocaM o1 U T COBIAJAIOT, TO COBIIA/ A~
o1 1 MHOXKecTBa W (1) u W (z2) BepiuH, JOCTUAKUMBIX U3 KODHSI
Ha 9THUX 3al[POCax.
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Pacemorpum muoxkectso A(Xy). [Tyers A(Xo) = {21,...,2s}, 1e s =
|A(Xp)|. Tak kax raxmgoe z; € A(X(), TO CylIecTByeT COOTBETCTBY-
fomuii emy 3anpoc z; € Xg, takoit uro A(z;) = z;. o ycnosuo U

nomycrim st A. Crenoaresnsuo, cymecrsyer dyukims B: 2V — 7,
aro B(W(z)) = A(z). IIpeamonozkum, ITO /111 HEKOTOPBIX PA3JIMIHBIX
3alIpOCOB ; U x; BbImosiHeHo c¢(x;) = c(z;). Torma mo coiicTBy 3 mMme-
er mecro W(x;) = W(x;), no Torma nomydaercs, 4ro z; = A(x;) =
B(W(x;)) = B(W(z;)) = A(z;) = zj, 9ro HeBepHo. 3Haunr, c(z;) #
c(xj) mpn i # j. Iyers | = maxigics |c(2;)| = maxi<ics T'(U, ;) nomnos-
HUM KazKJplii 13 KojoB ¢(z;) jno jymusl | (Hanpumep, Hysnsivn). Tak kak
BCe KOZbI ¢(x;)) OBLIM DPA3JINYHBIMU ¥ HE SIBJISLIUCH MpedUuKCaMu JIpyT
JIpyra, TO BCe JONOJTHEHHBIE JI0 JIJIUHBI | KOJIbI TOYKE Pa3IMIHbl U UX POB-
HO s MTYyK. Ho KOJImecTBO pa3mndHbiX CTPOK JinHbI [ B andasure Fy, me
mozker npesbrmars m!. Bnaunt, s < ml. Orciona nmeenm [ > log,, s. Uro-
ro, maxgex, I (U, x) = maxi<i<s T(U, ;) = > log,, s = log,,, |A(Xo)|.
Hokaxkem Bropyio 4actb TeopeMmbl. [lo ycmoBuio Teopembr A(X) =
{z1,...,2}. Obosmaumm X; = A7l(z) (1 < i < t). Pacemorpum
C; = {c(z) | = € X;} — MmHO)KeCTBO BCcex Koy0B 00x0oMa U 10 3ampo-
cam n3 X;. DTUX KOJOB KOHEUHOE UHCJIO U Kaxkjoe u3 MHoxkecTB C; He
apisteTcst mycToiM. Ilycrs C; = {¢1, ..., ¢k, }. Jost kazkgoro us srux
K01oB ¢;; (1 <i<t, 1< j <k;) pacCMOTPHM MHOXKECTBO COOTBETCTBY-
fomux UM 3anpocos X;; = {x € X;: c¢(x) = ¢;;}. Wcnonssysa onpesere-
HUS KOJIOB U M3MEPUMOCTH 6A30BON0 MHOXKECTBa J HECJIOXKHO MOKA3aTh,
aro X;; sBisirorcs coobrrusivu. Ilycrs p;; = P(X55), pi = P(X;). Tak kak
X, = U?ileija TO OYEBUJIHO P; = 251:1 pij- o onpenenenuio X;; ns jo-
6oro zampoca x € X;; kox obxona U 1o aromy 3anpocy ecTb ¢;;. 1o cBoii-
crBy 1 u3 aroro crenyer, uro T'(U, x) = |c;| na moboro x € Xj;. Cie-
soBarenbHo, st cioxkuoctn umeem: T(U) = S, Zf’zl |cij|pij. O6o-
3HAYUM KakK ¢; TOT U3 3jieMeHTOB Cj, KOTOPBIA UMeeT HAMMEHbBINYIO JIJIH-
ny. ponomxas onenky st T(U) umeem: T(U) = ST0_, Zf;l |cilpij =
St |eilpi. Tipu sToM TounO M3BeCTHO, UTO Bee ¢; pasmranbl. Ilepecra-
BUM II0CJI€/IOBATEIbHOCTD KOJIOB C1,...,C; B IOPsJIKE BO3pPACTAHUS WX
i, [lomydennyro nocieoBarebHOCTh 0003HAMUM C(qy, - - -, C(7). Ove-
BHIHO, UTO Y iy |eilps = i, lc@)lpi- Tlokaxem, [aro [c(;| = log,, i.
HeticrBuTesbHo, ecii Obl BBIOMHAIOCH |c(;)| < log,, i, TO MbI ObI UMe-
JI { PA3/JNYHBIX CTPOK B ajdasure F,,, KoTopble HE MOT'YT OBITH IIpe-
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dbukcamm apyr Japyra m JUIMHBI KOTOPBIX CTPOro Memsblne log,, i, 9TO
HEBO3MOXKHO. YUHTBIBasi, 4TO JIMHA KOJA SIBJSETCS IEJBIM HUUCJIOM,
W KOJl He MOXKeT OBITh IycThIM, umeeM |cg)| > max(1,]log,, i) = wu;.
[TocsieiHee PaBEHCTBO BBITEKAET U3 ONpejiejieHus u;. Vtoro, mosydaem
TW) =3, Uip;- [Toxazkem, Kax Bropas onenka Ha 1'(U) BbITeKaeT n3
sroit. T'(U) > Zl_ Uip; = max i<t Z] L Wip; = Maxi<i<t Pi Zj:l

OleHNM CHE3Y BeTHInHy S . =1 Uj- 1t 9TOrO MOCMOTPUM, KaK BeJleT ce-
01 I10CJIE/I0BATEILHOCTD U;j: IEPBBIE 11 3JIEMEHTOB STOM HOCJIe[0BATE/IHHO-

2 3 —m2 dJIe-

CTH PaBHBI 1, 3aTeM m* —m 3J1eMeHTOB paBHbBI 2, CJIe/LyIONHe M
MEHTOB paBHBI 3 U Tak gajee. [lojgcunTaeM oleHHBAEMyIO CyMMY B YacCT-
HOM Cﬂy‘{ae, KOT'JTa BEPXHAA I'PaHUIlA CyMMI/IpOBaHI/IS{ ABJIAETCHA CTeHeHbIO
guciaa m. Ilyers duxcuposano nesoe auciao d > 2. Torma ZJ quj=1-

m+2-(m?—m)+3-(m?—m?2)+- - -+d-(m?—m4=1) = dm?—md=1—...—m.
[Tpu i < M 0YEBUHO UMEET MECTO Y | j—1uj = i. Ecim 3e i > m, TO BO3b-

mem d =] log,, i[> 2. B sTom ciryuae seimosmneno mé > i, no mé! < i, a
; d d

d . 7 R m L m R

sauntT m® < im. OneHuM cymmy » =1 U = > =1 Uj > iUy =

. , d_

dm®—m® 1 —...—m—d-(m?—1i) = di—Z="_ Jlerko yGemurnb-
’ . d_ ,

¢, UTO HEPABEHCTBO . juj > di — =" (vae d =]log,, i[) Bb-

HOJIHSI€TCST HE TOJBKO TpH i > m, HO u upu i < m. Ilpomgos-
1 d d
. Yy . ; _ ml-—m ;. md
JKHM LENOYKY HEePaBeHCTB: ) . ju; > di— "=t > di— 5 >
di — M = (d - m) = i <] log,, z[fm) [Moxpcraisisst o1y

ouenky B mepasencrso T(U) >  maXigigt Pi)j_; Uj, NOIyIa-

em T'(U) > maxigict @ pi - (] logmi[—ml) Teopema jloKazaHa.
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