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Permrenue npodineMbl TOXKAECTBA H CONPSHKEHHOCTH 1A KOHEYHO-
~OmpefielIeHHbIX I'PYyNI ¢ HCOMHOPOAHOH Mepoii Hameramusa
ONIpEHCNAIOIIHNX CIIOB

4

Mapex ITanacmabcku

Brenenne. B paborax B. A. Taprakoeckoro [3, 4]5 A.B. Tmaaxoro [5, 6], M. II. I'pun-
noaarepa [7, 8], P. JInmgona [1], I1. Illynna [2] 1 apyrux aBTOpOB NOJIYYEHO MOJIOHKM-
TEJILHOE PelIeHMe Ipo0iIeM TOMKIAECTBA M CONPSHKEHHOCTH JIA KJIACCOB KOHEUHOOIpenc-
JICHHBIX I'DYII, Y/IOBJIETBODHIONIMX HEKOTOPHIM YCIOBMAM B3aUMHOIO HAJIETAHMS OIpe-
TENSTIONMX ¢II0B. B atx paboTax yCIoBHE HATIEraHus ONPEHESIIOIIX CTIOB (DOPMVIIHPYET-
CsI OHOPOJAHO IJIA BCEX ONPEACIAIIINX CIOB. -

ITyctes K, npu 0<e<1 0003HAYAET KJIACC KOHEUHO-OIPEHECIICHHBIX 'rpynn I'=
= «dq, .. Up; D, VAOBICTBOPAOIMX CIERVIOUIEMY ycnoBuio: eci U, V, onpenensio-
e ¢oBa rpynusl I' takue, uro UV ™!, 1o npu cokpamenun ciosa UV cnopo U
TePSACT MEHEIUIEC & CBOEH IIMHEBIL. |

P. JIuupgon B pa6ote [1] mocTpoms anropyuTM, pellaiolmii npoﬁnemy TOKAECTBA IS
rpymit kiaacca Ky s, a I1. Wynn B [2] IUIA 9TOrO JKe KJIacca IPYIII PEUIMI IpodiIeMy co-

TIPSKEHHOCTH.

HeHaBHO CTAIO $ICHO, 4r0 peaysiprar P. JIuumoHa HeJB3A y.rrqun'rb, T. €. JJIA BCA-
KOro >+ B Kiacce K, ecTb rpynnel ¢ Hepaspemnmoil mpoGiemoit ToxxaectBa. MmMenHo,
B gMILTOMHOM pabote A. Tonwbepra, sanpnerHol B mae 1977 rona Ha xadeape anrebper
MI'Y, 6bLIO YCTAHOBIIEHO, YTO BCAKAas KOHEUHO-ONpeaeneHHas rpymma I (B TOM ducre

¥ Tpymfia C Hepaspeluumoi IPoGIeMOH TOXKIECTBA) MOKeT OBITh 33jlaHa € NOMOIBIO
CHCTEMBI onpe,uenmomnx COOTHOLIIEHMIT, ITIO3BOJIIOUIEN BKIIIOYUTD 9TY rpynr[y F B KJIacC
K, npu mobom &>+ |

Mpbr Oyaem paccMarpHBaTh IPOGJIEMBI TOXKAESCTBA M CONMPMKEHHOCTH I KOHEUHO-
ONpPE/IENICHHBIX TPYIIT, YIOBJICTBOPSIOUMX HEKOTOPBIM €CTECTBEHHO (bopmmepyeMbm
HEO/IHOPOAHBIM YCIOBUAM HAJCraHU: OIPERENAIOUIAX CIOB. .

§ 1. OcHoBHEBIE HNOHATHA

MebI Oyiiem HCIIONIB30BaTh MoHATHA 13 pabor P. JInugona [1] u IT. lllynna [2]. Yepes =
0003HaUaeM PAaBEHCTBO B CBOGOTHOH rpymie, a depe3 o TIpahUyUecKOe PaBEHCTEO.
ITycTe € ¥ 4 HOJOMKUTEIIbHEIE AcHCTBUTEIBHBIE YHCiIa. Jepes K(z) 0003HAYHM KJTACC

KOHEUHO-ONpeJeNeHHbIX rpynn I' = «ay, ..., a,; P», A KOTOPBIX: CYLIECTBYET pas-

5*
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OucHue MHOMKECTBA & ONPEJENSIONMX CIIOB HA JABA HEICPECEKAIOLIMECS IMOIMHOIKE-
CTBa &,, ¥, Takue, UTo:

1) MmHO)KECTBA Dy, ¥5 CUMMETPH3OBAHDI; ,.

2) ecmcoBa U, V, W OpHHAJUIEKAT OTHOMY H TOMY JKe MHOKECTBY &, (I = |, 2) wiu
CJIOBO V' npHHAIIIEIKUT MHOMKECTBY &y u U ' V& W ™', 1o npu coxpauieHus ciosa
UVW ciopo V tepsieT MeHbILE & CBOCH IUIMIIBI; '

3) ecom cioBa U, W npuHAIeXKaT MHCIKECTBY & [» & CJIOBO V HpUHAIEHHUT MHO-
JKECTBY ,, TO IIpM COXpatfeHuu ciioBa UVW coBo V TepsteT MeHbIIE n CBOeH JJIVHbI;

4) ecn cioBa U, V nipunamieskar 9,, caoBo W IpHHAIeHuT Zyu U 'V wm
cnoso U npuHaperwr, &, cnoBa V, W npunammesxar 2, u V& W ™', To npu cox-

& 7
paijennu ciioBa UVW cnoBo V Tepsier meHbIIe 5—}-5 CBOCH IJIMHBI.

ITycts M twtocxuii rpad wa miockoctu I7.

I'panpro G rpada M Gypem Ha3bIBATH OIPAHUYCHHYIO KOMIIOHEHTY ITOIIOJIHCHUS
II—M rpada M ; mer Gymem paccMaTpuBath rpadbl B KOTOPBIX BCE IPAHM OJHOCBSI3HBL.

Beperom rpaha M Ha3bIBaeTCA TOMOJIOrMUYECKUIA Geper HeOrPRHHUYEHHOH KOMIIOHEHTBI
nonosHeHnst I1—M. Beperom rpanu G HasbiBaeM ee TOHOJIOrMYecKuit Geper. BHeruseit
- BepUIMHO HasbIBAeM BEPUIMHY NPHHAJJIEKAINYIO Oepery rpada M. AHAIOFHYHO oIpe-
Jensercs: BHelnee peGpo rpada M. Baemusist rpans rpaga M, aTo Taxasi rpaHs, Geper
KOTOPOH cofiepsxuT BHewHee pedpo. Beplunusl, pebpa u rpaHy, KOTOPbIE HE SIBIITIOTCS
BHEIUHUMH OyJeM HasblBaTh BHYTPEHHUMH. |

Crenend d(v) Bepumnbe! v rpada M 9T0 ducno pefep MHIMIAEHTHBIX BEepIMHE v,
I uem peGpo, KOTOPOro HAYAIO M KOHEI HAXCIUTCH B BEPIIHMHE ¥ CUHTACTCS JBaX<IbI.
Crentenpio d(G) rpasn G HasbIBaeM 4HCII0 pebep, COCTABISIOINX ee Geper, [Py yem pebpo
E Taxoe, uro rpanp G ASKUT ¢ 00EHX €ro CTOPOH CUUTACTCS JIBayK[ibi.

ITycrs I' = «ay, ..., a,; D». |

Hnarpammort Hag rpynno# /' HaspIBaeM KOHEUHbBIH, IWIocKkuit rpad M BmecTe ¢ (HyHK-
el @, NPUNMCHIBAIOIICH KaXXIOMYy OpHeHTHpOBaHHOMy pebpy E rpadba M ouesxy
@(E) HEeTPUBHANBHBIN dy1eMeHT rpynust I” v 06paTHEIil onement @ (E) ™! atomy e pebpy
B3ATCMY C NIPOTUBHOM OpMEHTAalMed.

Iycrs X, ..., X,, TOCIeOBATENEHOCTS HECOKPATHMBIX CJIOB TPYIIBI I’ TakuX, uToO
X;=Y.Z, Y7 u cioBo Z, MUKINYeCKH Hecoxkpatumo (/ = 1, ..., m). Huarpamma M uap
Ipymrcit [ HasbIBAETCSI JHACPaMMOR JUIA ITOCIIE0BAaTE/IbHOCTH CiioB X, ..., X,, TOorna
M TOJIFKO TOIAQ, KOI[d BBINOJHAIOTCA CIAeAYIOU{de ABa YCIOBHA:

I) Geper guarpammbl M CBA3HBIA H COAEpyKUT Bepimny 0 Takyro, uto ecii E [P O
3PUEHTHPOBAHbI pedpa cocTaBiasIoIye Oeper HHal‘paMMbllﬂf , YIIOPSAAOUCHBI TAKHM o0pa-~
00M, UTO Npu o0xofe Oepera AUarpaMMbl B MOJICHKATEILHOM HAIIPaBIEHUH (T. €. IPOTHB
YaCOBOH CTPEIIKM ), HAUMHASA 1 KOHYasA B Beplute 0, peGpo E;, | HEMOCPe/ICTBEHHO HACTY-
naetr mocne pebpa E; (i =1, ..., k; k+1<1) T0o npoussenenne ouenox @ (E,) ... ®(E,)
HECOKPATHMO U CBOOOJHO DaBHO NMPOM3BefeHUI0 X' ... X,;

IT) ecsm G rpadp juarpammbl M, To Geper rpauu G COAEPIKUT BEPLUHHY U TAKYIO,
uro ecim K,, ..., B, odyepeHbie OPHEHTHPOBAHHBIE pefpa BCTPEYAIOMMECT IIPH 00Xofe
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Oepera .rpasn (G B IIOJIOXKUTENBHOM HAINPABJIEHUM, HAYMHAA M KOHUAs B BEpINMHE v,
TO Mpou3Beiesne oueHoK P (E,) ... ¢ (E,) MUKIMYECKH HECOKPATHMO U IpapHYECKE PaBHO
OJHOMY U3 CIoOB Z;, ..., Z,,.

st 10501 KOHEUHOH NOCIIE0BATEIBHOCTH CJIOB CYLIECTBYeT auarpamma. Eé CTpOHT
craeayiomm cOpa3om: ' |

Iycte X,~Y,Z,;Y; ', Z, IMKINYECK HECOKpaTHMO i = 1, ..., m.

Ecim m = 0, TO moCiIegoBaTeIbHOCTE IIYCTask H B KadecTBe auarpammbl M Gepem
om1y Touxky 0. |

Mycre m = 1, X~YZY ™!, Tlocrynaem creayroumm obpasom: ﬁhcyém METIIIO,
cocTosAyro 13 pebpa E, KOTOporo o0a KOHI[A HMHUUACHTHRHI BEPIIMHE U M IIPUHAMAEM
D(E) = Z (1ipu nonoyxkuTensHoil opuenramu pebpa £). Ecomn Y mycroe ¢noseo, TO npu-
mumaem O = v. Ecit czioBo Y Helnycro, TO BHe 1eTi BeIOupaem BeplumHy 0, COeIMHEM
ee pebpom E’ ¢ Bepummoit v u npunumaem P(E') = Y. |

ITycre Teneps m>1. Kak B ciryuae m = 1 crpoum jauwarpaMmel M, ..., M, JUIsT CI0B
Xis ooos Xy Mosxem o710 cenath ¢ obumelt GasucHoll Bepiuunoil 0, KOTOpasA JIEKUT BHE
BCeX IIeTeb, TaK UTOObI KasKAaas muarpamma M; (i = 1, ..., m) AeKana BHE OCTATBHBIX
1 uTodBl jguarpammbl My, ..., M, ObUIM IMKIHYECKH YITOPSIOUYEHBI OTHOCHTENBHO 0.
IMTonyyennass guarpamma, ofosmaumM ee uepes M yioBiIeTBopser yoiosmio 2. Kpome
TOro, Geper AMarpamMmbel M CEBA3HBIN 1 ero oicHKa paBHa X ... X, . ITokaskem Kak rpe-
obpasoBarh auarpammy M 4ToOBI BBINOJHSIIOCH yCJioBHE 1.

- Ha Gepery jmarpammbi M n00ARUM CTOJIBKO HOBBIX BEDIINH, 4TOOBI ONEHKOI JIIo-
ooro pebpa saBnsanace Oykea. Ilycry E|, £, aBa coceguux pebpa, MMEIOHME B3aHMHO
00paTHbIe OHEHKU, HYyCTh E; COeJUHSAECT BEPIMHEBI U, U Uy, a E, coeguuser v, ¥ v,. IIpe-
obpasyem uwdcTh JAuarpammsl M, JIeyKau[yl0 B MaJIcHEKOM OKPECTHOCTH BEPIIHHBI U,.
duxcupysa v,, HoBopauuBaem pebpo E; BOKPYI BepUIHMHBI v, (BHe mauarpammbl M),
noxa Ey He conager ¢ pedbpom E,. IloTopum a2ty onepanuio eciu Oy/AeT BO3MOIKHO.
“T'ax Kax guarpamma M Koneuna, TO ICCe KOHEUHORO YuciIa IaroB MOJIyYnM jHarpaMmy
M' xoTopast GVeT YIOBIETBOPATL YCIOBHIO 1. |

Mp1 Oygem paceMaTpuBarh JUArPAMMBI JUIA IOCIEAOBATEIIFHOCTH CIIOB CONPSIMKEHIBIX
¢ OmpeAeITIONIMMI CIIOBaMu rpynmser 1.

ITo reopeme JIukka mo6oe croBO X paBHO eguHMIE B rpymme I” MOMKHO HPEACTABUTS
B ruge X = WlleWf’ W,,,]}mW,;’ rape T;,€ 2, i =1, .., m. Ckaxem, UYTO NOCICIO0-
BareabHOCTE W, T; Wy Y Wl W, ! apnsercs munmmansiodt, ecn X HeTb3s TIpef-
crapurs ¢ ouae X=W T, Wi . WT, W, ', e T;,€ 2 u t<m.

Ilyctes M puarpamma JIJIA ITOCHEIOBATENIPHOCTH C10B M3 rpymnel I'u G, &, ace eé
rpauy, umelomue odilee pedpo E. Ilycre X orenmka pebpa E. Torpa Oepera rpaueit
G,, G, umeror ouenku XA, BX ™! coorsercrBenno. Muarpamma M HasbIBaeTCs PeJIyIH-
popamnoit, eciu A= B~ '. B [2] poxaza”o, uro ecnin M auarpamma Jjis MHHHMAIB10fE
NOCIIEJOBATENBHOCTH, TO M pejgyHupoBannasi.

Bee nociieqoBaTesbHOCT, O KOTOPBIX OVemM I'OBOPUTh B JaJIBHEHIIIEM, OVAYT MiHH-
MasbLble, & AVUArpamMMbl peJlyIIPOBAHHBIE, |

Kyckom HasLIBAETCH TAKOE ¢IOBO X, YT0 & COJEp»uT ABa PasHbIX diemeHTa. l;,,
T,;,, takue, ure T, ~XA, T,,~XB. Houycrum, uyro E spisercsad BHyTpeHHMM peGpom

11
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. B muarpamse M, pasgensoum rpauu G,, G, u X ABIAeTcA OUeHKOM pebdbpa E. Ecau
- B KauyecTBE HAYajia OTCYeTa B3fATh HAUANLHYIO TOuKy pebpa E, To Gepera rpameit G, G,
umeror omenku Ty~ XA, T,~BX ™', KOTOpble fABIAIOICA JJIEMEHTAMM MHOMKECTBAa .
Tak xak juarpamma M pegyuupoBansas, 10 AB# 1. CrnepoparensHo 2 CONEPKUT pas-
abie anemenTbl XA u XB ™1, Orciofa cieyer, Uto ONeHKa JroGoro BHYTPEHHOro peGpa
ABJISIETCS KYCKOM. : |

- Beesmem nHexoropble 00O3HaUECHHS : h

d(v) o3Hauaer creneHb BepllmHBI v rpada M;

d(G) osnauaer creneHs rpanm G rpada M;

K() = X'{t—d(v)] cymmupoBanue Gepercs me BHEIIHMM BepluuMHam rpada M;

V(t) = Z°[d(v)—t] cymmupoBanme Gepercsa Mo BHYTPEHHHMM BepumHam rpaga M;
R(t) = Z[d(G)—1t] cymmupoBanue Gepercsi Mo Bcem rpansam G rpada M. Crepyromas
memma pgokasada P. JImuamonom (cm. {11, m. 2.1)

11 1

JTemma 1. Ecau p, q nososcumensible OeticmeumenbHsle YUcaa makue, Ymo — + — = —, mo
' P 4

048 C8A3HO20 NAOCK020 2paga M ewinoareno HepaseHcmso
p : |
K(; +2) >p+V(p)+ 2 Rig)
q

Iyers I'e KY2). B mamsueiimnem cnoBaus 9, Gyaem HasblBath R-ClI0BaMHM, a CIOBA M3
9,, S-coBamu. B puarpammax [UiA IOCIIEAOBATENILHOCTEH CIOB U3 TPYIIIBL I’ rpanmu,
COOTBeTCTBYIOIME R-citoBam (S-cioBam), Oymem HaspleaTh R-rpausamu (S-rpavsavn).

§ 2. ITpoGreMBI TOKAECTBA M COMPSHKEHHOCTH Mig rpynm u3 K.

Tycte I' = «dy, ..., a,; D»e Koy rie e€(0, 50 = 2+5(5—¢).
Bamevanue 1. Hua ee (0, 3] u y = 2+ 4($—¢) pepHO HEPABEHCTBO

] n &
> -+ ->¢,
7572
Ilycrs M gmarpamma uis nocyefoBarensnoctu Wi T; Wy R W, T; W ' roe T, €9
wist i = 1,..,m. Ilycts K Gepery M [o0aBJIEHO CTOJIBKO TOUYEK CTEIEHA 2, 4yTOOBI

OLlEHKA JI000ro BHelIHero pedpa sABiAnack OyKBoi. Taxkywo guarpammy Ha30BEM pas3-
Meuennoti Ha Oepery Win IIPOCTO Pa3MEUEHHOH.

Huarpammy M npeoOpasyem cne,ﬁylomym oOpaszom.

I. Ha xayxgom pHelrgeM pebpe MoGaBisieM OJHY JOTONHUTEBHYK BeplUuHy (cTe-
neun 2). OGo3Haumm NOJdyueHHbBHT rpad M.
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II. Pactarupanne. [pad M., npeobpasyem TaK, 4TOObI B HOBOOOPA3OBAHHOM
rpadpe M, BBIOIOJHAIUCH CIEAYIOIME YCIOBHUA: '

1) ecr4 BHeUIHSsI BepIIMHA U MHIMACHTHA peGpam £y, ..., E; yNOPAJOUCHHbIM LU~ -
KIMYEeCKH OTHOCMTENIGHO ¥, TO HHKakye jaBa coceauue pebpa £, E; ., (i=1,..,5;
s+ 1=1) He GyayT OMHOBPEMEHHO BHYTPEHHUMH ;

2) TS BceX BHYTPEHHMX BepliuH v, d(v) =

Haunxaem ¢ npeoOpasoBanusi BceX BHelmHux Bepumi. ITycte BHelHAA BepIUHHA
v pHIMAeHTHa pebpam E,, ..., E; YIOPSJOUEHHBIM LMKIMUYECKH OTHOCUTEIBHO U U IyCTh
E,, E, aBa BHyTpeHHUX pebpa. Torga BepuiaHy v 3aMeHAEM BEPUIHHAMM Uy, U, COCTUHCH-
HbIMH peOpom E, Tax uto pedpa E;, E, OyIyT MHIUACHTHBI BEPLUIMHE Uy, 4 pebpa E;, .., E;
OyAyT MHIUAEHTHBI BeplmHe v,. IIoBTOpsiAz 9TOT MPOHECC, ITOCTIE KOHEUHOro HHCIA
IIaroB, Mojyuum rpad, JUIA KOTOporo ycnosue | OyZeT BBIIOJTHEHO.

ITpeoGpasyem Teneps NOJYYEHHBIM rpad TaK, yTOGhI BBIIOJHANOCH yciosue 2. Ecrm
v BHYTPEHHssI BEpUIMHA CTElieHH § >4, udHmpaentHa pebpam E, ..., E; yIOpAXOYCHHbIM
IMKTMYECKY OTHOCUTEJILHO U, TO 3aMeHsIeM €€ HOBBIMH BEPIUMHAMH Uy, Uy COEMHCHHBIMHA
pebpom E 1 Takumu, uto pebpa E,, E, UHIMACHTHBI vy, 2 pebpa Ej, ..., E; MHIMACHTHBL U; .
TIOBTODSS 3TOT TPOIECC, IOCE KOHEUHOIO YHCia HIaroB, MOJyYuM rpad) Ui KOTOpOro
ycioBue 2 OyAeT BBIIOJTHEHO. -

3amerunm, uro 1pu omeparpsx 1 u II wmcno rpaneid He MEHACTCA. Hosble rpanu,
COOTBETCTRYIOIME cTapbim R(S)-rpaHam Tarke OyJem HasbIBaTh R(S)-rpauamu. 3ame-
THM TaKkyKe, UTo 1ocae onepauuu 11 ypucao BHEIUHMX BEPUIMH OCTA€TCA TAKHM e Kak

y rpada M,.

JiemMma 2. [Jua M, u M, sepno:
1) ecau G R-zpans, mo d(G)=T7;
2) ecau G S-2pans, mo d(G)=5.

HoxazarenbcTBo. Tak kax upu moctpoenud rpagos M, m M, CTeneHU rpaHen
MOTVT TOJIBKO YBEITMUHBATHCS, TO JOCTATOUHO JIOKA3aTh JIEMMY JJI5 HCXOAHOM qUarpaMMbL M.

Hoxaxem yrBepxkaenue 1. 151 3TOro AocTaroyHo JOKa3aTh C/ASYIONIEE YTBEPHK/ICHNC !

eciit X R-CJI0BO, TO X COCTaBJIEHO HE MCHbIIC YEM U3 CEMH KYCKOB.

ToIyCTUM, UTO 910 He Tak, T. ¢. X~ X, ... X;;rne i<Tu X, xycok. I3 onpepencHus
KJIacca Kéz,: crejlyer, UTO BepHBI CHCAYIOUHE HEpPaBEHCTBA

(X)) +0(X,)<ed(X)

------------------

(XD +0(Xy)<ed(X)

CymMupyst, MDOTyIaEM
| 20(X) = 2(0(X)+ ... +8(X) <ied(X)<28(X)

Tak kak /, uemoe i<7 u e<+. IIporusopeune. YTBepKaeHUe 1 JOKa3aHo.
Ut06bl AOKA3aTh YTBEPIK/ICHUE 2 IOCTATOUHO J0Ka3aTh, U4To: eci X S-CroBe, TO X
COCTaBJICHO HE MCHBIIE YeM H3 IIATH KyCKOB. ‘
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HorrycTam, UTO 9TO HE TaK, T. €. X~X, ... X}, rae i<5 u X; xycox. M3 onpenesenms
xiacca K2), B-Buy 3ameuanus I, cienyer, uto

3(X1)+0(X5) <nd(X)

------------------

d(X)+o(X,)<nd(X)
Cymmupys nosyyaem ’
20(X) = 2(0(Xy)+ ... +8(X)) <ind(X)<4nd(X)
TaK Kak i uenoe u i<5. Ho n = £4+1(3—¢), creqoBatensuo
200X)<4(3+ 3G -2)a(X) = 2-8)3(X)<20(X)

TaKk Kak ¢ € (0, 3]. IIporuBopeune. YreepkaeHne 2 IoKa3aHo.

Jdemma 3. Ecau G, S-zpans 2pagga M, uau M, u d(G) = 5, To G umeer NATH OGIUX
pebep ¢ R-rpausmu.

JdoxazarenscrBo. Ilycte G, S-rpaub u d(G) = 5. Tax xXak QI8 BceX BHEUINHX
rpaxeit H, d(H) > 6, To G Bayrpenssist rpaub. Honycrum, uro G umeer k <3 pebep 0dmx
¢ R-TpaHsMH, OCTaJbHBlE 5—k pebep aro pebpa obume miust G u S-rpaneit. ITycrs
X=X, X onenka Oepera rpanu G, rae X, .., Xs oueHxu pebep COCTABIIAIOLIMX
Geper rpanm G. U3 ompegenennsa Kiacca Kﬁz,: clegyer, 4ro

(X)) +3(X,)<4,0(X)

(X s)+ (X)) <As0(X)
TJC A; IIOIOZKUTENBHOE AEHCTBUTEIIFHOE YHCIIO H, B CHITY 3aMeUanus |, Ly {i=1,.., 5.
CyMMUMpYs HepaBeHCTBA TIOyYaeM
5
20(X) = 2(a(X)~+ ... +0(X5)<(Y 1)a(X)

i=1
Tax xax G umeeT No kpaliieit mepe oano obiee peGpo ¢ S-rpaHbIo, TO OTCIONA, B CUITY
onpejelleHust Ks1acca K(Z,} W 3amedanwusi 1, CjleflyeT, UTO MO KpadHel Mepe JBa udcla

.. n e
Aiys Ay 1 €H<ip <5, 6yyr He 6ouibliie o+ 5 CiiegoBaTeIbHO II0IyYaeMm

et

5

20(X) < (z ;,,.)a(X)s (3;14-2(; n 5))@(}0 = (4n+8)8(X)

i=1

inita

M TaK KaK § = §+4(+—¢), To MOIyuyaem
200X)<(4(G+1(E—e)+2)d(X) = 20(X)

IIpornBopeune. Takum p6pasom -emma 3 goxasamna.
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Ilycte N 03HayaeT 4YMciio Bcex rpadeil rpada M,, #, uucio R-rpaHeii crenenu k
n &, uuciao S-rpaveil creneHn k. L camasi Gonbplliasi cTeneHp R-rpaHy.

Jdemma 4. Hns rpada M,:

1
ysgi_de-@k.

JdoxazarenbcTBO. 13 memmbr 3 cirepyeT, 9TO 4ucCiao S-rpaHeH CTeNeny 5, UMEIOUIUX

- obutee pebpo ¢ JanHOI R-IrpaHbIO cTellenH k, He npepocxoaur 4 k. Mcnoawsysa emie pas
JeMMy 3 MOJy4uM

L

| . |
99<1 lk@ lyk@
NS LT 0 LT
k=1 k=17

yTO M TPeOOBAIOCH JIOKA3aTh.

JdemsMa 5. [Jaa epaga M, cnpased.auso mepasercingo

| 3
E[d(G)—tS]z sé;N

GeM2

- 20e S 03HAYAENM, UM CyMMmuposanue bepemca no ecex 2pamam zpapa M.
GeM:

Joxazareancrpo. HMmeem

& (G061 = 2[d(G)= 6]+ 2 [d(G)= 6]+ Lunld(G) 6]+ Ly [d(G) 6]

e | |
Y [d(G)—6]  cymma
Yuld(G)—6]  cymma
Yuld(G)—6]  cymma

Z]v [d(G) — 6] CyMMa

1o R-rpausm;
o S-rpaHsM CTENEeHH 5;
no S-rpausam cTerncHu 6;

0 §-rpaHsaM cTelleHH = 7.
Bepno, uto

L
1) T,[dG)—6) = Y. (k—6)2;

k=7
L
(2) Y uld(G)—61=2 —55 > k%, crenyer us nemmbl 4;
k=1 .
(3) Yuld(G)—6] = 0;

L
@) YwdG)—6]=2N—Y (k+1)%,.
k=7






