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AnaHoTarus

B pabore mokasbiBaercs, 9To y cBsa3HOro rpada G, B KOTOPOM S
BEpIINH CTENeHU 3 U ¢ BEPIIUH CTEIEHN He MeHee 4, CYIIeCTBYeT OCTOB-
HOe 1epeBO, B KOTOPOM He MeHee %t + %s + v BUCAYUX BEPINHNH, TJe
a > %. Jokazano, uTo juid BcexX rpadoB, KpoMe TPEX HMCKJIOYEHUIH,
a > 2. Ucknroduenne COCTABALIIOT €IWHCTBEHHBIN PEry/IsdpHbIN rpad
crerenn 4 Ha 6 BepIIMHAX U JBA PeryjidpHbIX rpada cremenn 4 Ha 8
BepmmHax (B KOTOPBIX Kaxk10e PebpPO BXOJUT B TPEYTOJ/BHUK ).

[IpupoauTrcst 6eckoHeUHAsT CepUsi TPUMEDPOB I'PadOB, COJEPIKAIITUK
TOJIBKO BEPIIWHBI cTemeneil 3 u 4, 11d KOTOPbIX MAaKCHMAJIbLHOE KOJIU-
YECTBO BUCSYUX BEPIIUH B OCTOBHOM JIEPEBE PABHO %t + %s + 2. Tem
CaMbIM, [I0KA3aHa TOYHOCTH BCEX OIECHOK.

'Hcemenopanus BLITOMHEHET TIPH O IEPIKKe TTPOTPAMMET (DY HIAMEHTATBHEIX HCCIIEI0-
Baruit OMH PAH, rpanra ITpesunenta P® HII-5282.2010.1 u rpanta POOU Ne 11-01-
00760-a.
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1 Bsenenme. OcHoBHBIE 0003HAYCHUSA

Mpu1 paccmarpuBaeM rpadbl 6€3 meresib U KpaTHBIX pébep. B pabore
Oy/JlyT MCIOMB30BATHCA CTAHIAPTHBIE ObO3HAavYeHna. MHOKECTBO Bep-
e rpada G Mbl Oynem obosnadars depe3 V(G), MHOKECTBO pébep
— 4epe3 E(G), qyist KoaudecTsa BepiinH 1 pébep Gy/1eM UCIoIb30BaTh
oboznadenns v(G) u e(G) coorBercTBenHO. Besne B pabore rpader He
COIIEPKAT TIE€TE/h U KPATHBIX pébep.

Yepes dg(z) obosraunm creneHb BepmuHbl & B rpade G, MUHE-
MaJIbHYIO CTeleHb Bepinabl rpada G, Kak 00bIYHO, 0003HAUNM Yepes
d(G). Oxpecraocts Bepumusl © € V(G) (T0 ecTh, MHOXKECTBO BCEX
BepimmH rpada G, cMexXHBIX ¢ x) 0603HaunM uepe3 Ng(x).

Hns pebpa e € E(G) gepes G-e mbl 0603Ha9nM rpad, Moty 9eHHbIi
B pesyabTaTe cmazusanus pebpa e (KOHIbI € CTATMBAIOTCS B HOBYIO
BEpIUHY, KOTOPO OyayT WHIUIEHTHB B (G - € BCe BEPIUHBI, WHIIH-
nenTHBIe B G X0Ts1 OBI OJTHOMY U3 KOHIIOB pebpa €).

Ounpenestenne 1. s cesasnoro rpada G obosunaunm depe3 u(G)
MaKCUMaJIbHO BO3MOXKHO€ KOJIMYECTBO BUCAYNX BEePIIXMH B OCTOBHOM
nmepese rpada G.

3ameuanme 1. Eciu F — jepeso, 70 HETPYAHO TOHATH, uT0 u(F) —
KOJTMYIECTBO €r0 BUCSINX BEPITTHH.

Omny6mkoBano HeMaso pabor 06 onerkax u(G). Ilompobree 06 uc-
TOPHUHU BOIPOCA MOXKHO npounTarh B [12]. Mbl ke npusejem juiib pe-
3YJILTATHI U TIPEIOI0KEHNS, HEICPEICTBEHHO CBA3aHHbIE C HAIIEH pa-
OoTOili.

. 8(G)—2
B 1981 rony Jlurman Beickazan rumoresy: u(G) > 5(G)T1 T ¢ IpH

d(G) > 3, rue xorcTanTa ¢ > 0 3aBucuT TOIBKO OT §(G). Dra runoresa
LOSIBMJIACH HE HA IyCTOM MecTe: Jyist Jiroboro d > 3 JIerko upuiymMarh
OECKOHEUHYIO CEPUI0 MPUMEPOB rpad0B C MUHUMAILHON CTEmeHbo d,
IS KOTOPBIX % CTPEMHUTCS K %. U3 padorsr Amona ([4], 1990)
cJiejlyer, 9To JJist JOCTATOYHO 6osibinux d ruroresa JInHHa a HeBepHa.
OnHako, HAM WHTEPECHBI KaK Pa3 Caydan MaJibix d.

B 1991 rogy Kueitrman n Becr [2] goxasanm, wro u(G) > 1.0(G)+2
npu §(G) > 3 uu(G) > 2-v(G)+ 2 npu §(G) > 4. B 1996 roxy I'purrc
u By [3| eme pas pokazanu yreepxenue i §(G) > 4 u qokazann,
aro u(G) > 3 -v(G) + 2 upu 6(G) > 5. Ina d > 5 soupoc ocraercs
OTKPBITBIM. B 0benx paborax mpuMEHSICA METOI MEPMEHIL GEPULUH,
KOTODbIl IpEMeHseTcsd U B Hacrodmmel pabore. Ilogpobroe onucanme
MEeTOAa JAHO B CJIAYIOLIEH 4acTu.

B pabore [2] ckazano o emre oo, 6oJee cuabHOM rumorese JIn-

dGE:p)fZ

anana: u(G) = X cv(a) Io()T1 A cBasHoro rpada Gcio(G) >2.



TlomaTHo, wTO pas3 mjast DOMBIIMX CTeTeHel HeBepHa Oosee caabast THU-
oTe3a, TO HeBepHa U 9Ta. MbI nmpuBeéM 6ECKOHETHY IO CEPHUIO CBSI3HBIX
rpadoB, Bce BepHIMHBI KOTOPHIX HMEIOT CTermenu 3 u 4, onpoBepraio-
mux 3Ty runoresy. Takum o6pazoMm, rUMoTE3a HEBEPHA HE TOJIBKO LI
HEOCHA3aeMbIX OOJIBINMNUX CTEMEHEH, TPUXOIAIINX K HAM U3 BEPOATHOCT-
HBIX METOJIOB, HO Jlayke JIJIA cTelneHedt 3 u 4.

Ommako, cuibHasg TUTOTE3a JIMHMATA CTUMYAUPYET TONBITKA TIO-
JAyauTh oreHKy Ha u(G), B KOTOPYIO KazK/as BEpIINHA BHOCUT BKJIA],
3aBUCAIIAN OT ee CTerneHn. BO3HMKaeT BOIPOC: KAKOM BKJIA JOJKHA
BHOCHTD BEpIINHHA CTelmeHu d?f

H.B.T'paBun B pabote [10] gokasa, 9To jJisi TIPOU3BOJBLHOTO CBSI3-
HOTO rpada (G, B KOTOPOM v3 BEPIITUH CTeNeHn 3 U U4 BEPIIUH CTENEeHN
xorst 661 4, u(G) > %-m + 12—5 -v3. B aToii paboTe momycKaeTca HaJIndIne
B rpadpe Bepmma creneru 1 u 2. TOYHOCTH KOHCTAHTHI % HE BBI3BIBAECT
COMHEHHUIt, 8 BOT KOHCTaHTY 1% MO2KHO 3aMEHUTHh Ha DOJIBIIYIO, KaK
[I0KA3bIBAET OCHOBHOI PE3yJbTaT Halleil paboTh.

Teopema 1. Ilycmo G — ceasuuti 2pagh ¢ boaee, wem 00HOU 8epuLU-
HOT, § — KOAUYMECTNBO €20 BePULUH CMenert 3, a t — KOAUYECTBO e20
sepwun cmenenu ne menee 4. Tozda u(G) > %t + %s +a, 2de o > %.
Boaee mozo, a > 2, xpome mpéx epagos-uckmovenuti: Cz, C3 (xeao-
pamu yuka06 na 6 u 8 sepwunazx) u peeyasproezo epaga Gs cmenenu
4 na 8 sepwunax, u3obpascenno20 Ha pucymnre 1.

c? C;

Puc. 1: I'padbi-uckiouenusi.

OrmeTnM, 94TO 3Ta OIIEHKA ONTUMAJIbHA 110 BCEM TPEM KOHCTAHTAM.
CyttecTBy0T 66CKOHEUHBIE CEPUN TIPUMEPOB, TJI€ OIEHKA JTIOCTUTAETCS.
Mg puBeiéM CEPUI0 TPUMEPOB, B KOTOPOI Tpadbl comepKaT TOIBKO
BepIWHLI cTemneneit 3 u 4.

JlokazaTeabCcTBO ObLIO OBI TOpa3a0 KOPOUe, eCJAW HUCKJIIOUUTH W3
TeopeMbI Iocie/Hee yTBepxKaenne. MHTepec K MOUCKY TOYHOM aJijiu-
TUBHOM KOHCTAHTHI 0OOCHOBAH YKeJaHUEM HANTH TOUHYIO OIEHKY, KO-
TOpasi He siBjisgercss KpaeBbM adderTom. Benb o = % JIOCTUTAETCS
Tobko Ha rpade Cg! A GeckoHeUHBIC CEpUHU TPUMEPOB CYMeCTBYIOT



TOJIBKO JJId ¥ — 2, 1 MMEHHO TaKad aJIUTHUBHad KOHCTaHTaA CbI/II‘ypI/I—
PYeT B OTIEHKaX JJIsd Caydasd MUHIMAaIbLHBIX cTererelt 3 u 5. Bo3Moxkmo,
nosromy Kuefirman u Becr 2] npezanonoskuiu, 9ro CyImecTByoT T0Ib-
KO J1Ba CBsI3HBIX Tpada ¢ §(G) > 2, /i KOTOPBIX He TPOXOIUT OIIEHKA
u(G) > %’U(G)—I—QZ aro C2 uC3. Bonee Toro, B pabote [2] nokazamo, 910
rpad-ucKII0YeHne J0AKeH ObITh 4-PerysipHbIM U KazxkKgoe ero pebpo
JOJIZKHO BXOJIUTH B TPEYTOJIbHUK.

B cBoem mpejnonoxkennu 0 rpadax-uckiouenusx Kiefitman u
Becr okazasmch nodTu mpaBbl, HE 3aMEeTUB TOJILKO rpad Ha 8 Bepiu-
Hax ¢ pucyHka 1. OJHAKO WX MeTO/l HE JlaeT BO3MOXKHOCTb JI0KA3aTh
Jladke KOHEYHOCTb MHOXKeCcTBa rpacos-uckiawodennii. B Teopeme 1 Mbl
JTOKaZKeM aHaJOTHIHOe YTBEPKACHNE Jaxke s Oosee obIe 3a,1a4m.

2 Jloka3zaTeJibCTBO TeopeMbI 1

Kak Bcersia, npu moCTpOEHUH KCKOMOT'O OCTOBHOTO JiepeBa Jjisi rpada
G MBI OyeM CYUTATh, 9TO JJIsl BCEX MEHBINMUX IpadoB TeopemMa yixKe
nokazana. Uepes s(H) 0603HAYNM KOJMYECTBO BEPIINH CTEHEHH 3 B
rpade H, a uepes t(H) — KOJMYECTBO BEPIIMH CTEIleHU He MeHee 4 B
rpacde H.

[Iycts S — MHOXKECTBO BEpIUH CTenenu 3, a 1 — MHOXKeCTBO Bep-
e crernenu He Menee 4 B rpade G.

Bynem cunrarh, 9T0 yena BepmuHbl & € T — 310 %, YEeHa BEPITAHDBI
x €S —»310 %, rieHa Jiroboit apyroit seprmabt 0. Cmoumocmoio Tpada
H nasosém sesmanny co(H) = 2t(H) + ts(H).

Mer xotum mokasars HepaseHCTBO u(G) > ¢(G) + v, e KOHCTAaHTA
« IOYTH JIJIsT BeeX TpachoB HE MeHee 2.

2.1 PeayknmoHHBIE ITPABUJIA

Crauajia Mbl W3MeHUM rpad Tak, 9To0bl ¢ HUM ObLIO yI00HEee pabo-
TaTh. OnuineM JBa PeIYKIIMOHHBIX TTPABHIIA.

R1. Iycmo z € V(G), dg(x) = 2, Ng(x) = {a,b}, npuuém a u b
HECMENCHDBL.

IMocrponm rpad G’ = G — x + ab. Ouesunno, ¢(G') = ¢(Q).

X
Rl

T T

Puc. 2: pejgykimonnbie mpaBusia



R2. ITyemo a1,a2 € S — emesicnve sepwunn, Ng(a1) N Ng(ag) =
.
Iycts G’ = G - ajas, npuyém a — BeplMHa, OoJIydYeHHad IPU CKJIefiKe
ay u ay. Houstao, uro dgr(a) = 4, a Toraa ¢(G') = ¢(G).

B o6oux ciyuasax ecim Mbl moctponM B rpade G’ ocrosHoe Jepero
F' ¢ u(F") = u(G") > ¢(G") + o, mbl 6e3 Tpyaa cMOKeM Tpeobpaszo-
BaTh 3TO JEPeBO B ocToBHOE jepeso F' rpada G ¢ HeMEHbIIUM 9UCI0M
BUCSYHX BEPIIUH M TeM CaMbIM JOKayKeM OIeHKY g rpada G ¢ ai-
JUTUBHON KOHCTAHTOW, HE MEHBINEH, 9eM .

3ameuanue 2. [lamee Mbl Oymem cauTarh, 9YTO rpad yIaoBIETBODSET
CTIETVIONINM YCJIOBUSIM:

1° smrobag BepmnHa CTENEHN 2 BXOAUT B TPEYTOJBHUK C ABYMS BEp-
IIIUHAMU CBOEH OKPECTHOCTH;

2° HeT ABYyX CMEXKHBIX BEPINIUH CTEIEeHUW 3, OKPECTHOCTH KOTOPBIX
HE TIePeCeKATCs.

2.2 (OOmiee onucaHnue METOAA MEPTBBIX BEPIINH

st mokazaTenbCTBa TEOPEMBI MBI IIOCTPOUM UCKOMOE OCTOBHOE JIEpe-
BO, UCTIOTB3YST MEMO0 MEPMEBLEL GEPULUH.

Mz 6ynem BoiesisiTh B rpade G OCTOBHOE JIEPEBO IIOCJIEI0BATE b~
HO, 1O THaraMm mobaBigs K Hemy BepimmHbl. [loapobuee ocranoBUMCs
Ha Tare aJropuTMa.

[IycTs mocie HeCKOIBKUX MIATOB MOCTPOGHUS MBI MOJIYYWIN JIepe-

Bo F' (ecrecrenno V(F) C V(G), E(F) C E(Q)).

Onpenenenune 2. Bucsauyio Bepmimay x aepesa F' HazoBeM mepm-
801, ecsin Bce Bepiunbl rpada G, CMeX)HBIE C T, BXOJAT B jiepeBo F.
OCTa.HI)HbIe BHUCAYNEC BEPIIUMHDbI MbI 6y,1eM Ha3bIBATb HCUGBIMU.

3ameuanue 3. HeTpynHo 3aMeTuTh, YTO MEPTBhIE BEPIIMHBI OCTA-
HYTCH MEPTBBIMU BUCAYNMHU BEPITHHAMM HA BCEX MOCIEYIOMNX dTa-
nax nocrpoenus. [lo okoHYaHUM TIOCTPOEHUS, KOT/1a OYIET TOCTPOEHO
OCTOBHOE JIePEBO, BCE er0 BUCAYNE BEPIIUHBI OYIyT MEPTBHIMU.

Yepez Au u Ab mbl OygieM 0603HAYATE TPUPOCT KOJUIECTBA, BUCS-
IUX BEPIHH W KOJHIECTBA MEPTBBIX BUCAINX BEpINUH B nepese F Ha
0YEePEIHOM IIare aIropurMma, yepes At u As — KOJIMYECTBO BOLIEIIITNX
B JiepeBo F' peprua u3 T u u3 S COOTBETCTBEHHO.

Hazosém doxodom mara A Benuauny

13 2 2 1

Mgl OyzeM BBIMOJIHATD TOJIBKO IMArH, JjIs KOTOPBIX JOXOJ HEOTPHIIA-
TEJIEH.



ITycTh MBI HauaJId TTOCTPOEHUs: ¢ 6a30BOr0 AepeBa ¢ U BUCAIMMU
pepmmHaMu, b’ MEPTBBIMU BECAINMI BEPITMHAME, S’ BEPIIMHAMEA MHO-
»kecrBa S u t' Bepmmuamu MuOKecTBa, T, mpuaém u’ - % +b- % -t
2_g¢.1=¢/

5 5

[Tycts mocse HeCKOMBKUX MIAroB Mbl mocTpousn aepeso F. Torma
u(F') He MeHbIIe COBOKYIHON CTOMMOCTH BeeX BepumnH n3 V (F), yBe-
JIMYEHHON Ha KOHCTAHTYy (v, KOTOpad eCTh cymMMa « U JIOXOJI0B BCex
BBITIOJIHEHHBIX 1TaroB. B wactHocTu, eciu F' — ocroBHOE JepeBO rpa-
da G, o u(F) > ¢(G) + a.

Cuayajia MbI OIUIIIEM BCE BO3MOXKHBIE IIATY, & I0TOM PACCMOTPUM
HAYAJI0 TOCTPOEHUS W OIEHUM KOHCTAHTY (.

Jlist yomobcTBa MBI B ONMHCAHWU I1ara OyaeM 0003HAYATH MHOXKE-
CTBO BEPINUH, He BOIMEIMUX B JepeBo F', gepes W. Bepmmunl MHO-
xkecrBa W, cmexnubie x0T Obl ¢ onHoit u3 BepriuH V (F'), Hazopem
sepwuramu yposna 1. He Bomemmme B ypoenb 1 Bepmmabl u3 W,
CMEeXKHBIe XOTs ObI C OMHON BEPIUHON ypOBHY 1, HA30BEM GepuiuHaMU
YposHa 2.

Jlnst kaxtoit Beprmmabt & u3 W uepes P(x) 0603HaYNM MHOXKECTBO
Bcex BepumnH u3 V (F'), CMeKHBIX C .

2.3 Illar aaropmrMa

Mpg1 6y7eM TTBITATHCS BBITOJHUTE OYEPETHON AT ajJlrOPUTMAa, TEPEX0-
I K CHAeAYIONEeMY BapUAHTy TOJIBKO KOTIa HEBO3MOXKHO BBITTOJIHUTH
HU OJIVH U3 TIPeablIyux. JonosauressHo 06 3ToM yIIOMUHATD B OIIH-
caHuu 1aroB Mbl He Oyraem. Haunem ¢ mara, KOTOpbIfi TAKOBBIM (hak-
THIECKN He ABJAETCs, HO TIOMOYXKET HaM B ONHUCAHWN JIPYTUX ITIAr0B.

Z0. Bucauwas 8epuunG U, NOCYUMAHHAA PAHEE KUK HCUBAA, OKA3A-

AGCH MEPMEOU.

Ouesnpano, Au =0, Ab=1, p(Z0) = %

Sameuanue 4. 1) [Ipu onucanuu maros Mbl 6yjieM CYUTATH, 9TO BCE
BUCSYNeE BEPIIUHBI, TPO KOTOPbHIE HE CKA3aHO, YTO OHU MEDPTBBIE — KH-
Bhie. Jlobapenue nutiiHeli MEPTBOI BEpIIUHLBI OHyeT 0pOpPMIIEHO, KaK
mar Z0.

2) Ilpu BBIYUCIEHUH TOXO/IA TAra MBI Oy/IeM CIUTATh, €CTH HE CKa-
3aHO obpaTHoe, 9TO BCe 00aBJEHHBIE BEPITUHBI TMPWHAIIEKAT MHO-
xkectBy T, Eciin kakas-To pobaBiieHHast BEPIINHA, YITEHHAS KaK Bep-
mmna u3 1 we npuHaaiexRuT T', TO TOXOM 1Mara yBeJAWIUTCI XOTH ObI
Y

Haumem ¢ 6osiee mpocThix maros. B mepBoix 4eThipéx BapuaHTax B
JIEPEBO JI06ABJISIIOTCS HOBBIE BUCSYUE BEPIIUHBI.

Al. B depese F' ecmb HEGUCAAA GEPUWIUHA T, CMENCHAA C BEPULU-
noti y € W.



Torga npucoennanm y K x. OUeBUIHO,

1
Au=1, Ab=0, p(Al)> 5

7
-~ >
— 15 — 15

(SR )

A2. B depese F' ecmnv sepwuna T, cmedchas ¢ k > 2 6epuunami
us W.
Torga npucoemauM K T JBe cMexkHble ¢ Heil Bepmuabl w3 W. Ode-
BULTHO,
13 2 1
Au=1, Ab=0, A2)> ——2. - = —.
PA 25 -2 5=
A3. Cywecmeyem sepwuna x yposna 1, cmescnas ¢ k > 3 sep-
wunemu u3 W.
Torna npucoeauuuM K gepeBy F' BepIINHY & U 3aTeM TPH CMEKHLIX C

x BepmuHbl MHOKecTBa W. B aTom cryuae At < 4,

Au=2, Ab=0, p(AB)ZZ-E—ZL-gZ 3
15 5715
3ameuanue 5. /lasee Mbl cuuTaeMm, 9TO HEBUCATNE BEPITUHBI IepPEBa
F we cmexnbl ¢ Beprinnamu w3 W, kaxk/iast BUCsUast BEPIIMHA, CMEXKHA
pPOBHO ¢ oxHOM Bepuuoit n3 W u, HaKOHeIr, KaxK/1as BEPITHHA YPOBHS
1 cmexxHa He Gosiee, yeM C JiByMms BepiiuHamu u3 W.
B uacraocru, ecim @ € T — Bepumna yposust 1, vo |[P(z)| > 2 u
Py PUCOEMHEHW BEPITUHLI & K JePEeBY XOTsT Obl OHA M3 BEPINHH

MHOXKecTBa P(r) craner MEPTBOi.

X
/\ y y
X y y
A2 .
A3 A4l

A42

Puc. 3: Ularm A

Ad. Cyuecmeyem sepwuna © € S yposus 1, cmeocnas poero ¢
odnot sepwunot us W, npuvwém sma sepuuna — y € T ypostsa 2.
IIpucoenuaum K aepeBy F' BepmiwHbI X, Y U TPU OTJIMIHBIE OT T BEP-
mmabl 13 W, cmexknable ¢ y (BepmmHA Yy HE CMEXHA C jepesom F).
Torna

13 2 1 2 1

Au=2 Ab=1 plAd)>2 >4 2 _ 2 _4.2__~,
u=2 Ab=1, p(Ad) =2 -+ x5 5 15



Jlaee MBI pacMOTpUM TOpasao OoJiee CAOXKHLIN ciayuail. B 3asu-
CIMOCTH OT KOH(UTYpaIuu, OyIyT BBIIOIEHBI PA3JINIHBIE BAPHAHTHI
ara.

M. Bepwuna x € T yposus 1 cmesicna ¢ dsyma sepuwuramts us W.
Mg npucoeuHUM K AepeBy Bepiinnay x. LleHa 3Toif BepIIHHBI COCTAB-
JISTeT % ITpucoenmaum mBE CMexKHBIE C X BEpIUHGBL Y1,Yy2 € W, dakx-
THYECKW BBITIONHUB ar A2. Ml momyunm

2 2 1 3
Au=1 Ab=1 M=——-—-4+-—=>-——
’ o M) = E st 525

N. Bepwuna x € S yposua 1 cmeocna ¢ dsyma sepuunamu u3 W,
Mpbr npucoeuHUM K JePEeBY BEPINUHY T U JIBE CMEXKHBIE C T BEPITHHBI
Y1, Yo € W u moJIyauM JT0X0.T

Au=1, Ab=0, p(N)=-14+L>_2
5 15 15
Hlagzu M u N mor ne cuumaem sakondentvmu. Ilocae ux evnon-
HEHUA MbI UMEEM CAEIYIOWYI0 3a0aYY:
- xaocdaa eucavan sepuuna us V(F) cmeocna ne boaee wem ¢
o0noti eepwunot us W
—KaAHCOQA EPUUHA NEPEO20 YPOBHA CMENCHG HE boaee Yem ¢ 08YMA
gepuwuHamu u3 W.
Mwv dobasusu 6 depeso sepwunst x, Y1, Yo, 00naxo, nycmo F no-
KG WMo 0003nauaGem Jepeso, NOCMpoeHHoe nocie npedudyulezo 3aK0H-
wenno2o waza. Tpebyemces 6vinoinums wae ¢ J0x000M He MeHee 1—35
IIpucrynum K pasbopy ciyqaes.

x
X
Y Y Y Y
1 yz Y y 1 2 1 - 2
N M 2 2 3.1 .

Pwuc. 4: Marmu M, N,2u 3

Luy,y T
DTU BEPIIUHBI CTOAT JIEIIEBJe, YeM ObLIO TIOCUUTAHO, UTO J00aBjsdeT

J0X0, XOTSI OBl % oJIy4aeM
A Ab=0 (1) > 6
U= = —.
P =05
3ameuyanne 6. lanee mpl Oymem camTaTh, 910 Y1 € 1, TO €CTb,
dg(yl) > 4.



2. O0na u3 epuwiun Y1 AU Yo cmedcHa ¢ k > 3 sepuunamu us W.
IIpucoeguuum K mepeBy TPU U3 STUX BEPIINH, (DAKTUIECKH BLIIOJIHUB
mar A2 u mar Al. [osyuaem

8
Au=2, Ab=0, p(2)=p(Al)+p(A2)= TR
3. Kaotcdas us 8epusuh Y1, Yz CMENHCHE HE boaee, uem ¢ 00Ol 6ep-
wunot uz W\ {x,y1,y2}.
Tax xkak dg(y1) > 4, T0 Y1 — BepumHA ypoBHs 1, a 3nauut, |P(y;)| > 2,
9T0 MOOABAT HAM XOTS JIBE€ MEPTBBIX BEPIINHBI.
3.1. Ecau ys € T, TO 3T0 100aBUT HAM €ITI€ JIB€ MEPTBBIE BEPIINHBI.
B atom cayuae
2 8

Au = Ab=14 A)=4-—=—.

3.2. Ecau yo & T, 10 510 0daBUT HAM XOTsT ObI % B srom cayaae

Au=0, Ab=2, p(32)=

19 2T
15 = 15°

| =

4. Bepuwiuna Y1 CMENCHE POBHO ¢ 08YMA SEPWUHAMUY 21,22 € W,
ITpucoeanarm K J1€peBy BEPIIUHBI 2] U 29 (Y9€Pe3 Y1), BHIIOJHUE IIar
_ 1
Al n monyumm p(4) = 1z, aToro memocrarouno. [Ipogomkum pastu-
parh Ciaydau.

4.1. Cpedu sepwitit Yz, 21, 22 €CMb BEPUIUHA, CMEHCHAA C OEPEGOM
F.
ITycts, HAnpumep, BepiuHa 21 CMEXKHA € AepeBoM F') To ecthb, BxOaUT
B ypoBenb 1. [1jsT OCTaIbLHBIX BEPIINH PACCYKICHAA AHAJOTUIHDI.
4.1.1. Ecau z1 € T, T0 110 3aMeIAHUIO 5, BEPITHHA 2] J0KHA OBITH
CMEXKHA, X0T OB ¢ ABYM BEpIIHHAMHA JepeBa F', 910 100aBUT HaM JIBE
MEpPTBBIE BEPITUHBI U 0HECIEeIUT
Au=1, Ab=2, p(4.1.1)=i+2-323.
15 15 15
4.1.2. Ecau z1 € T, T0O BepiinHa 2] CTOUT JIEIIEB€ MUHUMYM Ha
%, HO 10GaBJISIET JIUITH OFHY MEPTBYIO BepriuHy. [TosTomy

Au=1, Ab=1, pAl2)=—+z+— =

4.2. Cpedu sepuisun Yo, 21, 22 €CMYb BEPUUHG He U3 MHoNHcecmaa T .
DTO yBEJIUUNT JOXOI HA %, B pe3yJIbTaTe

1 1 4
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4.3. Ng(yg) = {:L‘, Y1, %1, 22}.
Torya BepiuHa Yo OKA3BIBAETCS MEPTBOIL, B PE3Y/IbTATE Oy IUTCS
Au=1, Ab=1, p(4.3):i+£:i.

15 15 15
3ameuanue 7. Urak, moaseném nrorn. B oCTABIUXCST CIydasdx Bep-
IIUHBL Y1, Y2, 21, 22 TpUHAIIeKAT MHOXKecTBY 1" u yporHio 2. Kaxkmaa
13 BEPIINH Y1, Y2 CMeXKHa POBHO ¢ aByMst Beprnaamu 13 W\{z, y1, y2},
a 3HAYUT, BEPIIUHBI Y U Yo CMeKHBL, dg(y1) = dg(y2) = 4.

Bepmmuma yo me cvexna xota ObI C OJHON W3 BepmwH 21, 2. He
yMaJidsi OOIITHOCTH TIOJIOKHM, 9TO Yo HE CMeXKHA ¢ 21. Torna z; cMexHa
xorst 661 ¢ gBy™ms BepumHamu u3 W\ {z,y1, 2, 21, 22}

4.4. Bepwuna z1 cmeoicna ¢ k > 3 sepwunamu uz W\{x, y1,y2, 21, 22}
ITpucoeuaum Tpu U3 3TUX BEPIIUH B JIEPEBO, caenas mar A2 u mar
Al. B pesynbrare moaydaem

1 8 9
Au=3, Ab=0, 44)= —+ — > —.
e S TARTERT

4.5. Taxum obpasom, ePUUHG 21 CMEHCHA POSHO C 06YMA BEPULLU-
namu us WA\ Az, y1,y2, 21, 22}

O06ozHauMM 9TH JBE BEPINUHBI 9epe3 Py W po W JOOABUM B JIEPEBO
(cM. puc. 6), dakTudeckn BuIMOJHEUB erme oquH mar A2. B pesysbra-
Te noxyaum p(4.5) = 1—15 + % > 2

i5- DTOro HE XBATAET, TPOIOJIKAM
pazbop cIydaes.

4.5.1. Cpedu sepusun p1, pa ECMb GEPUWUHG, TPUHAONEHCAULLA MHO-
aoicecmey T u cmesicnan ¢ depesom .
ITycts 910 Bepimuna p;. Ilo 3aMeuannio 5 ona cMexXHA XOTd OBl C IBYMS
BepIIHHAMHU JOepeBa [, 94ro mobaBuT HaM JBe MEpPTBBIE BEPIIUHBI U
obecreunT

Au=2 Ab=2, p(4.5.1):%+2.%2%,

4.5.2. Cpedu sepuwun p1, pe ecmb epwuna He u3 muosicecmea 1.

X X X X
yl yz y Y yl yz
2 2
z z
Zl 2 Zl ZZ Zl ZZ Zl 4 3 z
4 411 412 :

Puc. 5: [laru 4, 4.1.1, 4.1.2 u 4.3
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DTO yBEJIUUUT TOXOJ HA, %, MOy IUTCST
2 3 5
Au=2 Ab= 459)> 2 4 2 > 2
== 0. p(A52) 2 35+ 5 2 &

4.5.3. Cpedu sepuiur yo, 22, P1, P2 ECMb BEPUIUHA, HE CMEHCHAA C
sepwunamu uz W' =W\ {x,y1, y2, 21, 22, p1, P2 } -
Torma B mOCTPOEHHOM f1epeBe 9Ta BEPITNHA — MEPTBAd, 9TO YBETHIN-
BaeT JIOXOJ OT IIara Ha, % IlosToMy
2 2 4
Au=2, Ab=1 453)> —+—> —.
’ R e TR T
3ameuanue 8. Takum 06pazoM, BCe BEPIIUHEI Y1, Y2, 21, 22, P1,P2 € 1
U He CMeXKHBI ¢ JepeBoM F. Karkmas m3 BEpIUH ¥a, 22, P1, P2 CMEKHA,
x0T Obl ¢ 07HOi BepmuHoit uz W,

4.5.4. Odna us sepuun p1 u py cmesdicha ¢ k > 2 sepuunamiu He
uz W',
Jobasum JiBe U3 3TUX BEPIIMH ¢ U (2 B JI€PEBO, BBINOJHUB mmar A2.
TTosyanrcsa

2 1 3
Au=3, Ab=0, p(4.54)> R + 'H > 5

4.5.5. Kaocdas us eepuiun p1 U P2 CMENCHA POBHO C 00HOT Gep-
wunoti uz W'.
Torya BepimHa p; CMexKHA, XOTs Obl C JIBYMS U3 BEPIIUH D2, Y2, 22, a
BEPIUHA P2 CMEXKHA XOTH OBl C ABYM U3 BEPIIUH D1, Yo, Zo. Hamomuum,
9TO 110 3aMEYAHUI0 7 BEPIINHBI Y1 U Yo cMeKHBI 1 di (Y1) = da(y2) = 4.
ITocKOMBKY Y2 CMexKHA XOTS ObI ¢ OHOI BepmuHOil He n3 W/, To 1o He
MOXKeT OBITb CMEXKHA U C P1, U C Po. He ymasisist OBIITHOCTH TTOJI0KUM,
9TO p1 He CMeXRHa ¢ yo. Torma dg(p1) = 4, BepuImHA p; CMEKHA C Do
n zo.

3aMeTuM, 9TO BEpIINHA 29 HE MOXKeT ObITh CMexKHa, ¢ py. (VHaue 2o
Ebuia 661 cMexkHa ¢ Tpemsi Bepriuaamu w3 W\ {z,y1, 2, 21, 22}: 9710

X

=
[

Puc. 6: [laru 4.4, 4.5, 4.5.1 u 4.5.5
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p1, p2 u Bepumna u3 W', Torna MoKHO GbLIO Obl BLITOJHUTH Tar 4.4,
M0GABUB STH TPU BEPIIWHBI K Z9.) 3HAYHUT, BEPIIHHA P2 CMEKHA C Yo
n dG (pg) =4.

Kpowme roro, yo cMezKHa pOBHO ¢ 1ByMst BepimmaaMu u3 W\{x, y1, y2}.
Tak Kak yo CMeKHa C py U BepmmHoii u3 W/, oHa He cMexKHa HU C 21,
HE ¢ 29. Torma z; eMexHa ¢ 29 u dg(z1) = dg(z2) = 4.

O6o3zHaunM Yepes T €IMHCTBEHHYH) CMEXKHYIO C Yo BEPIIWHY U3
muOKecTBa W’ . MOXKHO NIpPOBECTH AHAJIOTHYHBLIE CAETAHHBIM BBIIIE
JUIST Y] PAcCykJeHus mara 4 jyist BepiuHbl Yo. OKaXKeTcs, 9T0 CMEeXK-
HBIE C Yo BEPIIUHBI ' U P CMEXKHBI JPYT C APYTOM M, KPOME TO-
ro, dg(r) = 4.

[Mpomoikast 9TH PacCyKJAEHUS JJIsT BEPIIUHBI Po U CMEXHBIX €
Hell p1 U 21 MBI yHeIuMCsl, 9TO OJHA W3 BEPIIUH P U 2] J0JKHA OBITH
cMvexkHa ¢ 1. [IoCKOIBKY 21 He MOXKET OBITH CMEXKHA C T, TO BEPIITUHBI D1
U T CMEXKHBI.

Teteps TOHATHO, UTO 2o JOJIKHA OBITH CMEXKHA POBHO C JBYMSI BEP-
mmuamu w3 W\ {z,y1,y2, 21, 22} ¥ 9TU 1Be BEPIIMHBI CMEKHBI JAPYT
¢ npyrom. (B mamem ciydae MOXKHO BMECTO BEPIIUHBI 2] B ITOBEJIEH-
HBIX BBINIE PACCYKJICHUIX PACCMOTPETh 29.) Tak Kak ofHa W3 JBYX
paccMaTPUBAEMbIX CMEXKHBIX C 2o BEPIIUH — 9TO P1, & BTOPasi JEKUT
B W’ To BrOpag BepmmHa — 3TO 7. MBI NOJYYHIH KOH(MUTYPAIHIO,
n300paKEeHHYI0 Ha pUCYHKe 6.

JloGaBuM B J€peBO BEPIIUHY 7', TPUCOEIUHUB €€ K OJHON U3 CMeXK-
HBIX ¢ Heil. OTMeTHM, 9T0 HU OJIHA U3 JOOABJEHHBIX B JIEPEBO BEPIITUH
B 3TOM CJIy4uae He MMeeT CMeXKHBIX BEpIUH BHe jepeBa. lIpousBemém
mOJICIET mapaMeTpos 3Toro mara: At =5, Au = 2, Ab =4, At = 5.
Taxkum obpazowm,

Au=2, Ab=4, p(4.5.5) 22-E+4-3—5-2:i.
15 15 5 15
Bameuanume 9. 1) Oxazanoch, 4ro B npomoskenun maros M u N
BCET/[a MOYKHO BBITTOJIHUTE IMTAar C JOXOJ0M He MeHee %, 9TO B CyMMe
JaeT HeoTpunaTeabHbli 1oxo. Ilocte maros M u N MBI 00s13aTEIBHO
Oy/eM BBITIOJHATE OMUCAHHBIE BBIMIE IIArW, JAOIINE B CyMMe HeHyJIe-
Boii moxon. Obo3nauenne M4.2 6ymeT 03HaYATE IIar, cocTodammii u3 M
1 4.2, aHAJIOTHYHO C OCTAJHHBIMU TTATaMH.

Hynesoit moxon momywumicsa Toabko B mmarax M4.3 w M4.5.4. B
OCTaJBHBIX TIMarax JOX0J He MeHee 1—15 Bcee maru, kpome M4.5.5 u
N4.5.5, ve MoryT OBITbH IOCJEIHUMU, TAK KaK J00aBISIOT XOTd Obl
OJIHY YKUBYIO BEPIITHHY.

2) OcTrarorcs JIUITb BADHAHTHI, B KOTOPBIX KazK/1asi BEPIINHA YPOB-
Hsi 1 mMeeT eMHCTBEHHYIO CMEXKHYIO BepiiuHy B MHOKecTBe W, a B
YPOBHE 2 HET BEPITNH MHOXKecTBa 1.
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B ciegyromyx BapuanTax B JepeBo He 100aB/IsIeTCs HOBBIX BUCIYNX
BEpIINH, HO YBEJITUUNBACTCA KOJUIECTBO MEPTBBIX BEPIIHH.

Z1. Cywecmsyem sepuiuna yposHa 1, He CMENCHAA € BEPUURAMU
uz W.
ITycrs 910 Bepmmba w. Torga Ng(w) = P(w). Tobasum BepumHy w B
JIEPeBO, B pe3yJbTaTe Bce BepiuHbl u3 Ng(w), KpoMe OJHOM, CTaHyT
MEDPTBBIMH, TaK ke Kak u Bepmuaa w. Mbr nmeem Ab = dg(w).

Z1.1. IIpu w € T nonydaercsa

2 2 2

Au = Ab=14 Z1.1)=4-— — - = —.
71.2. IIpu w € S nomyvaercst

2 1 3

Au = Ab = Z12)=3-— — - = —.

u=0, Ab=3 p(ZlY=3-{z-5=15

_ 2
7Z1.3. Ilpy w ¢ S UT monywaerca p(Z1.3) = Ab - %, 9T0T TITar
MOXKHO HE PacCMaTpUBaTh, 3P(EKT OT HEro TOT Ke caMblil, uTo oT Ab
maros Z0. B momenT mepebopa KOHMUTYpaIUii-NCK/TIOUEHUN 9TOT IIrar

OyaeT HeBO3MOKEH.

Z2. Cywecmeyem 08e CMENCHBIC SEPULUHDL U, W TEPEO2O YPOCHA.
ITycts 310 Bepimutbl v, w. Torma ocTaabHBIE CMEXKHBIE ¢ U, W BEPITHHBI
— 9T0 BHCAYHEe BepumwHbl jgepesa F. Ogesunno, v,w € S UT (ecin,
nanpumep, dg(v) = 2 u Ng(v) = {x,w}, ro x cmexHa ¢ w u MbI
MOKeM BBIToJHUTS miar A2). Caygait v, w € S HeBO3MOXKEH, B HEM MbI
Obl IpuMeHn/In peayKinuonHoe npasuio R2. JlobaBuM BepIIMHBI W U U
B JIEPEBO, TPUCOEIVHUE K CMEKHBIM C HUMW BEPITHHAM, B Pe3yJibTare
v 1w cranyT MEpTBbiME U Ab = dg(w) + dg(v) — 2.

72.1. Ecau odua u3 sepwur v, w aexcum 6 S, a dpyaas — ¢ 1, 10

2 1 2 1

Au=0. Ab= 791)=5. = _ - _ = _ —
u=0, Ab=5 p(Z21) =5z -5 - ¥ =1z

Z72.2. [Ipu v,w € T nonygaercs

2 2
Au=0, Ab=6, Z22)=6-——2-—-=0.
Z3. Bepuwuna w ypoeus 1 emeocna cv &€ SUT.
JlobaBuM BEPIUHBI W U ¥ B A€peBO. B pe3ybrare BEPIIUHA ¥ CTAHET
MépTBoO#i (Tak kak mpu dg(v) = 2 mbl umeeM Ng(v) C Ng(w)) m
Ab=dg(w) —1> 0.
Z3.1. lIpu w € S monydaercs
2 1 1

- - =22 -
Au=0, Ab=2, p(Z3.1)=2 TR

14



73.2. Ilpu w € T nonygaercs

2

2
Au = Ab = Z32)=3-— —=-=0.
u =0, b=3, p(Z32)=3 = F 0

3ameuanue 10. llycts w — Bepmmua ypoBHst 1. Tak Kak Hejb3st
BBITIOJIHATH TPEABIIYIITNE TTard, OHA, CMEXKHA C BEPIIMHOMN v YPOBHA 2.
[TockonbKy HeMb3s BHIMTOMHATE mAar A4, to v € T. IlockoIbKy HeTb3sd
BBINIOJIHUTH peayKimio R2, o w € T'U S.

Puc. 7: llaru Z.

Z4. Cywecmeyem ne sowedwas 6 JEPEBO 8EPUIUHA.

IIycts wy, ..., w, — Bce Bepmmubl ypoBua 1. Torma xaxkmada u3 HuUX
CMEXKHa, ¢ TpeMsl BUCSIUMHU BepUTHHAMU Jepesa F', Bcero mveeMm 3n
Pa3JIMYHBIX BEPINUH, ¥ 9TO BCE XKUBBIE BUCAYME BEPIIWHBI fepesa F
nHave OBLTO OBl MOXKHO BBITIOJTHUTE OJTUH W3 MPEIBIIYINNAX Maros. Pas-
pexxem Bce pébpa, Bejyme OT wi,. .., Wy, K AepeBy F', B pe3ysbrare
rpad G pacnagéres va G = G(V(F)) n rpad G2. Ormernwm, urto
¢(G2) MenbIe coBOKyMHOI cromvocTr Bepime V(G2) B rpade G Ha
n - % [Tpm atom, B mepese F' mobasurcst 3n MEPTBBIX BEPINUH, UTO
OPUHECET PaBHBIN yOBITKY J0X0T B 3N - %

Ormernm, aro rpacd Go MoOxKeT OBITH HECBI3HBIM, HO B KaXKIO0M
€r0 KOMITOHEHTE CBABHOCTH €CTh XOTS OBl UeThIPe BEPINUHBI U CPEIH
HUX eCTh BuCs4das (OfHA U3 Wi, ..., Wy,) W MOTOMY K KaXKJIOH KOMIIO-
HEHTe CBA3HOCTH Tpacda G MOKHO MPUMEHWTH YTBEpKICHWEe HaIeHd
TeopeMbl (OHA HE SIBJFETCS UCKJIFOUEHUEM M COJEPKUT MEHBINE Bep-
muH, 9em rpad G). llycrs B rpade Gy poBHO k KOMIIOHEHT CBSI3HO-
cru. Torya Mbl MOXKEM 1I0CTPOUTH B HeM ocroBHblit ec F uz k nepe-
Bhes ¢ u(F') = ¢(G") + 2. Hpucoepuanm k F kaxayto u3 k KOMIOHEHT
CBA3HOCTH Jieca F/ mpon3BoBHBIM peOpoM, B pe3ysIbTare KOJIMIeCTBO
BUCSYNX BEPIIUH YMEHBINUTCS Ha 2K ¥ TOJYIUTCS OCTOBHOE nepeBo T’
rpada G ¢ u(T) = u(F) +u(F') = 2k = ¢(G) + «, rie o« — KOHCTAHTA,
HaKOTLJIEHHAS Ha, TIPEBIIYIIIX [TaraxX MOCTPOEHU OCTOBHOTO JIEPEBA.

2.4 HayaJjio mocTpoeHUd u OIeHKa «

Urak, mycTh MBI HAYaJIU IIOCTPOEHUA C 6306020 depe6a ¢ u' BUCTIN-
MU BeplMHamMu, b’ MEPTBBIMU BUCAYMMM BepIIMHAMU, ' BepLIMHAMU

15



MHOKecTBa S 1t BepmmHaMmu MHOXKecTBa T, TpUYéM

/ 13 / 2 / 2 / 1 /
TR AR TR et
MLI ToCTapaeMCd HavaTh TMOCTPOCHHUE JaepeBa Tak, LITO6]:J KOHCTaHTa
o 6BLIA KaK MOYKHO Gosbie. B uTore mosyanTcs ocToBHOE nepeso F,
anst Koroporo u(F) > ¢(G) + «, tae « ecth cymma o m JI0XO/I0B BCex
CIICTTAHHBIX IIAT0B.

Pazbepém mHECKONBKO CAYYAEB, B KAXKJIOM W3 HUX OYIE€M CUNTATH,
9TO YCJIOBHA BCEX NMpEeABLAYIHAX CIydaes He BhIoaHdeTcs. Haamem co
cllydaeB, B KOTOPBIX yJaercs I0CTPOUTh 0a3oBoe jepeso ¢ o > 2 u
TE€M CAMBIM 3aKOHYATDL JOKA3aTEeJbCTBO TEOPEMBI.

B1. B epage ecmv dse cmencuvie sepwunst a,a’ € T, y xomopols
Ng(a) N Ng(a,) = J.
Mb1 HauHéM mocTpoeHue ¢ 6a30BOTO JlepeBa, B KOTOpoM a 1 a’ coejn-
HEHBI JIPYT € JIPYTOM M CO BCEMH BEPIIMHAME U3 UX OKpecTHocTeii. B
takoM zgepese u' > 6, ¢ < u'+2u o/ :u’-%—(u’+2)~% = %312 > 2.

B2. B zpaghe ecmv sepwuna a € T, emescnasn ¢ sepuunoli cmene-
HU He boaee 2.
ITycrs v € Ng(a), dg(v) < 2. Mbl Hauném nocrpoenue ¢ 6a30BOro
JlepeBa, B KOTOPOM @ COEJMHEHA CO BCEMU BEPIIMHAMHU U3 €€ OKPecT-
nocru. Ecim dg(v) = 1, To Bepmmua v, oueBuaHO, MépTBas. Ecam
x)e dg(v) = 2, To, TaK KaK HEBO3MOXKHO BBIIOJHUTH PEIyKImio R1,
BEPIINHBI @ ¥ ¥ BXOJAT B TPEYTOJBHUK, TPEThs BEPIINHA KOTOPOTO,
oueBnHO, JTeKUT B Ng(a). 3HauuT, H B 9TOM CIydae BepIINHA U —
MEpTBas.

Takum obpasom, v = dg(a) > 4,6 =1, '+ =u n o >

;13 02 2 Tu/42 o
wegtip U 5= 22

B daavretiwem mor 6ydesm pacemampusams HAYAAG NOCTPOEHUA,
6 xkomopuir o < 2. Jaa obecneuwenus ouenwwu o > 2 mul obpamum
BHUMAHUE HA KOHEY, NOCMPOEHUS.

Jlemma 1. Ilpednosoorcum, wmo 6 2page Hem xowduaypoyud, onu-
cannnr 6 cayuaar Bl u B2. Tozda evnoansiomen caedyrousue ymeep-
orcdenua.

1) Ecau xoma 6v. odun pas evinoanasca wae Z4, mo cyuecmeyem
basosoe depeso ¢ of > 2.

2) Ecau ne evwnoanaaca wae Z4, mo nocaednuti waz ne dobasasem
AHCUBHIT GUCANUT 8ePWUH U daém dozod He menee 1—15
HoxkazaresiberBo. 1) Beprémcst K mary Z4 u 0Tpe3aHHOMY OT 3a-
roroeku sepesa F rpady Go (cm. puc 7), TouHee K OmHON W3 €ro
koMmoHenT ceasnoctn G'. He ymanas obmuocrn monoxkmM, ato B G
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TIOTTAJIV BEPITIAHBI W1, . . . , Wk ¥ HE TTOTIATN BEPITHHBT W1, - - - , Wy. 1aK
kaK G’ — Menbumii rpady ¢ BUCSYMME BEPITMHAMY, B HEM €CTh OCTOB-
woe aepeso T ¢ u(T") > ¢(G') 4 2. Tlepenecém 310 nepeso B rpad

G. K coxkajieHuto, BEpHUIMHBL W1, ..., W crodT B rpacde G ue 1o 0,
kak B rpade G’, a 10 % K Tomy xe, Temepn 3TM BHCAUME BEPITH-
uel gepeBa T’ — He MEPTBBLIE, Ha YEM MBI TEPSEM EIIe II0 % Tem

cambiM, B rpade G mocrpoennoe nepeso 1" ya0BIETBOPSET yCIOBUIO
13,/ 2y 241 1. 8

Benomunm mar Z4 w npu Beex ¢ € {1, ..., k} Bergenum aist Kaxk1oi
BEPIINHBL W; TPU CMeXKHbIE ¢ Heil Bepumubl &, x5, x4 € V(F). Taxue
TPOUKHU IS PA3HBIX BEPIIUH HE MEPECceKaloTCs, BCE WX BEPITUHBI HE
BXOJAT B siepeso T”. Buimonnum k pasz — 110 ouepe i co BCeMu BepIii-
HAMW W1, ..., W, — mar A2 u mar Al, IpucoeuHUB K w; BEPITHHBI

i g i 8
xi, xy, x5 B cymme Mbr momyuum goxon k- 5w mocrpouM 6azosoe
nepeso F' ¢ xoncranToit o = 2.

2) Paccmorpum mocaenauii mar. 1o Mor ObITh miar, He 106aB/1g-
FOINI KU BBIX BUCAYNX BEPINUH, & UMeHHO, onH n3 maros 40, Z1.1,
Z1.2, Z2.1, Z3.1, N4.5.5 u M4.5.5. JIto6oit u3 Hux maér J0X0J XOTd

1
OBl 1%. O

Taknm 006pazom, B JagbHEHIIEM HAM JOCTATOYHO JOKA3BIBATH, UTO
IIIATH, Ha, KOTOPBIX J0OABISIOTCS JKUBBIE BUCATHE BEPIIUHLI, 00ecedaT
/ 29
o > 1. Tpomomkum pasbop ciyvaes.
B3. B zpage ecmv sepuwung a cmenenu ne meHee H.
Haumém mocrpoenne ¢ 6a30BOTO IepeBa, B KOTOPOM @ COSQHHEHA CO

BCceMm BepmmHamu u3 eé okpectroctu. Ouesmmano, v = dg(a) > 5,
/ / / r_ 0 13 o L2 _ W6 29

t+s <u+1lmad =u - (@W+1) £="F> > 1, 970 HaM 1
HY2KHO.

B4. B 2page ecmv sepwuna x € S, cmesicnas ¢ eepuiunoli cmene-
HU He boaee 2.
Ilyetb v € Ng(x), da(v) < 2, Ng(z) = {v, y1, y2}- MBI HAUHEM TOCTpO-
erre ¢ 6Ha30BOTO JepeBa, B KOTOPOM @ COEJMHEHA CO BCEMU BEPITTHHAMU
3 e€ OKPeCTHOCTH. AHaIOTHYIHO cay4dato B2, BeprmuHa v 6ymeT MEPT-
Boit. Takum obpazom, v’ = 3, b’ = 1. Paccmorpum ciydait yi,ys € T.
Tomas’zl,t’:2ua’:3-%+%—%—2-%:%§.

Ecsin xors 061 oHa u3 Bepims yq, yo € SUT, To ouesugno o > 2.
B ocTanmbHBIX cIyvasix BEpINUHDI ¥1, Yo — KuBble. Ham me xBaTaer %.
IIpu pazbope cayuae M w N Mbl peraiun aHAJOTHYIHYIO 33J1a9y O
HEJIOCTATKe JI0XO/a B % (maxke ¢ Temu ke 0003HAUCHUAME T, Y1, Y2)-
IToBTOPUB 3TN pacCy>KIAEHUA U IIard, Mbl obecrednm o > %. Bonee
Toro, o < 2 MBI TIOJIy9nM TOJLKO B Kondurypanuax M4.3 u M4.5.4,
HO B 9THUX CAYYasaX B MOCTPOEHHBIX JEPEBbAX €CTh KUBBIE BEPITUHBI U

o jgemme 1 mocseiHMin Mar moCTPOEHU JACT JOTIOJHUTEILHBIN JIOXO/T
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B % u obecrmeunT o > 2.

ITar Au — Ab 15-noxox,
Al 1 7
A2, A4, M4.2, N4.3, M4.5.3 1 1
A3, N4.2, M452, N4.5.3 2 2
M1, M4.1.2, M4.51, N4.1.1 0 3
N1, N4.12, N45.1 1 1
M2 2 5
N2, M44 3 6
M3.1 —4 5
N3.1 -3 6
M3.2 -2 4
N3.2 -1 5
M4.1.1, N455, Z0 -1 2
M4.3 0 0
N4.4 4 7
N4.5.2 3 3
M4.5.4 3 0
N4.5.4 4 1
M4.5.5 -2 1
Z1.1 —4 2
Z1.2 -3 3
Z2.1 -5 1
Tabmuma 1.

Hanee mor pacemampusaem cayual, xozda 6 zpage cmeneny 6cex
sepuiun pashuvt 3 u 4. B mabauue 1 npusedena ceodka damnmz no ecem
803MOHCHBIM Wa2am. MBI yuim HEBO3MOKHOCTE maros £2.2, Z3 u Z4
B CBA3H C HEBOBMOXKHOCTHIO KOH(MUTYPAIIHii 13 pa3odpaHHbIX OA30BLIX
CJIy91a€eB. Z[J'[H OPOCTOTHI BOCHIPUATUA JOXOJbI BCEX IMArOB YMHOXKEHDI
Ha 195.

C TakuM GOJBIMTUM KOJUYECTBOM ITAN0B HEyIOOHO paboTaTh U CJie-
JYIOIIEH JIEMMO# MbI BHAUYUTENBHO COKPATUM KOJMIECTBO BO3IMOKHBIX
II1aros.

JIemma 2. Ecau 6 npoyecce nocmpoenus ocmosnozo depesa (¢ nexo-
mopvim 6a306b.M 0epesom) xoma Obi Pa3 BHINOAHANCA 00UH U3 YKA3GH-
HOLT WE206, MO MONCHO NOCMPOUMSD 0CIOSHoe depeso ¢ o > 2.

1) Illae N4.2, N4.3, N4.4, N4.5.2, N4.5.3, N4.5.5 uau odun u3
wazos N1, N2, N4.5.4, na xomopom ece dobasAEHHbIE BEPULHDL, KPO-
Me X, He cmedicHbl ¢ depegom F.

2) Illaz M4.2, M4.3, M4.4, M4.5.2, M4.5.3, M4.5.5 uau odun
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u3 wazoe M1, M2, M4.5.4, na xomopom 6ce dobasaeHHbIE GEPULLUHDL,
KPOME T, HE CMENCHDL ¢ depesom I,

JokazaresbcrBo. OTMETHM, YTO BO BCEX YKA3AHHBIX B YCJOBUH IIa-
rax Bce J0baB/sieMble B MOCTPOEHHOE PaHee JepeBo F' BepIuHb, KpoMe
x, He cMexkHBI ¢ V (F).

1) Tlycrp mepes marom 6bLI0 TOCTPOEHO OCTOBHOE JepeBo F| k
KOTOPOMY Uepe3 Bepumuay x € S ypoBust 1 moGaBunu moagepeBo Fy
U3 HECKOJBKUX BEPIWH, TPUIEM J0XO Iara paBer p. V3 tabaursr 1
BIJHO, 4YTO p > % Bepmuma x cMex#a ¢ eIMHCTBEHHON BEPITHHOM
a € V(F). Bzas 3a 6azosoe nepeso Fp, Mbl 6bl mostyumiu o = p +
% > % (moxo mrara GBI yMEHBINEH Ha %, KOTOPBIE MBI BBIYIU TIPU
npucoeaunaeHnn Fjy 3a T0, 9T0 a mepecrasna ObITh BUCSUE BEpIINHOIL. )

Ouepngno, Ng(a) N Ng(z) = @, nosromy B cuiy 3amedanus 2
Mbl umeeM a € T. CiemoBare/ibHO, @ CMEXKHA C TPEMsl BEPIIUHAMU
b1,be,b3 € V(F), sru Bepmmnbl He Bomnm B aepeso Fy. [ocrpoum
HoBOe Gazosoe nmepeso F', mpucoemmnums K Fy Bepmunbl a, by, by, by

(cm. puc. 8,1). Or 3T0il onepanuum Mbl HOJLYIUM JIOXOJ HE MEHEE, Y4eM

3~% —4-% = 1, B pesysbrare o > %, 9TO BBUAY JIEMMEI 1 JOCTATOYHO
st o > 2.
G ¢  V(F)
V(F)
a
1

Puc. 8: Jlepeso Fj.

2) Onuwem obwut anrzopumm nocmpoenus 6306020 depesa 0iA
wazos muna M.
[TyeTs miepen maroM 6BITO TOCTPOEHO OCTOBHOE JAepeBo F') K KoTopoMmy
gyepes BepiuHy x € T npucoegmHeHo nojgepeBo Fy U3 HECKOJIbKUX
BEPINNH, TPUIEM JOXOJ Iara paBeH p. Bepimwaa x cMeXHA € ABYMS
Bepmubamu aq,az € V(F'). B3as 3a 6a3oBoe nepeso Fy, mMbl Obl 110-
ayamm o = p+ % (moxop mmrara GBLT yMEHBIIIEH Ha %, KOTOPBIE MBI
BBIWIN TIpU TIPUCOeANHEHNN Fy 3a TO, UTO OJIHA W3 BEPIIUH MHOXKE-
crea P(z) = {a1,as} nepecrana 6pITh BUCSUel BEPIINHON U yBeJINYeH
a %, npubaBJIeHHBIE 33 TO, YTO Apyras BepiwHa w3 P(z) crana MépT-
BOIi.)

H
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IMTocTponm HoBoOe Gazosoe jepeso /| mpucoeuHUB K T BepIIUHbI
13 _ 2 14

ar,az € V(F). 3a 9T0T IIar Mel TOMYYHAn J0X04 2 - ({5 — £) = 1=,
Terepb Mbl uMeeM o > % +p. Ilpu a1, a0 € T MBI BIUTpaeM XOTS OB
% u noayunm o > %, YTO HAM JIOCTATOYHO.

Mycts a1 € T, torma dg(a;) = 4. Ormernm, 9T0 a1 — BUCAYAS
BepInHa JiepeBa F', u oTOMy He CMeXKHa C OTJIUYHBIMU OT T BEPIIH-
Hamu u3 W, a 3HAUUT, CMEXKHA XOTd OBl C IBYMS OTJMYIHBIMEU OT (]
seprinaavu u3 V(F). Drux sepumu wer B F/, no6aBum ux B jepe-
Bo. Ecyin Mb1 nobaBuiin 60s1€€ ABYX BEPINUH, TO MOy YU JOXOJ XOTS
OBl 18—5 u o > 2. Ocraerca ciaydaii, KOra TaKHX BEPIIUH JBE, IyCThb
910 b1, by. OTMETUM, UTO B 3TOM CAyUae BEPIIUHBI 4] U A2 CMEXKHHI.
Hobapum by u by B gepeso T' W MOIydYUM JOXOI % uao > %—g + p.

IIpm p > % 3TOTO BBUAY JieMMBI 1 moctarouno. JLag ocTammxcs Imia-
roB Mbl pasbepém gBa caydas: ag — Mépraag (cMm. puc. 8,2a) u kuBas

(cum. puc. 8,2b) Bepiuna gepesa F' COOTBETCTBEHHO.

a. Ilycmv ay — mépmeaa eepwuna depesa F'.
DTO yBEJIMIUBAET JOXO/ HA 12—5 u obecrieumBaeT o > %g +p. lpup > 1—15
9TOrO JOCTATOYHO, OCTAIOTCS JIMIIDL ITard ¢ HYJeBBIM joxoqoM M4.5.4
n M4.3.

al. lllae M4.5.4.
PaccymoTpum manbHeliee mOCTpoeHMe OCTOBHOTO JEPEBa VKa3aHHBIM
BBIIIIe aIropuTMOM. Y jepeBa F/ pPoOBHO 7 JKUBBIX BUCAYUX BEpINUH,
CJIeJIOBATENIHFHO, B MIPOIECCE TIOCTPOEHMS CTAJIN MEPTBLIMU He MeHee 7
JKWBBIX BUCSUINX BEPIIHH, UTO JAET TOXO XOTsT OB 1% (cm. Tabsumy 1)
o> 2.

a2. IMlae M4.3.
PaccymoTpum manbHelIee TOCTPOEHNE OCTOBHOTO JEPEBa YKa3aHHBIM
BbILIE aaropuTMoM. ¥ jepesa F' pOBHO 4 *KUBBLIX BUCAYMX BEPHIMHBI,
CJIeJIOBATENBHO, B MIPOIECCE TIOCTPOEHNS CTAJN MEPTBLIMHU He MeHee 4
JKUBBIX Bucguux Bepiind. HaMm HykHO0 0becednTs CyMMapHBIT 10X0/T

2

OCTABIINXCA IITar'OB HE MeHee 15" EI];I/IHCTBQHHOG KOJIN4YEeCTBO 2KHUBBIX
2

BEPIINH, 33 yMEPTBJICHUE KOTOPBIX MBI MOJYYMM MEHee 5 — 3TO d.
Ho anst momydenust b »KUBBIX BEPIUH HYXKHO J00ABUTH POBHO OIHY
JKUBYIO BEPIIUHY, & 33 3TY OIEPAIUI0 MbI TOJyYaeM J0XO/ He MeHee

1
15- B mmobom ciywae, Mbl motyanm o > 2.

6. Ilycmv as — oicusas eepwuna depesa F'.
Tak KaK ag CMEXHa C a1, B 3TOM CJy4ae XOTs Obl O/IHA W3 BEPIITHH
b1, be (mycrs by) mecmexna ¢ ag. Ecom by € T, To 10x0m yBemunics
Ha %, B pesysabrare o > % u 1o jgemme 1 Mbl uMeeM « > 2. 3HAYUT,
by € T. Bucsiaue sepmunbt gepesa F' ne cmexxust ¢ b € V(F'), nosromy
by cmexHa X0Ts OB ¢ ByMa BepmuHamu He u3 V (F'), KoTopbie Mbl 1
nobasuM B mepeso F (cum. puc. 8, 26). Takux Bepmua posHO fBe (IyCTh

3TO €1, o), MHAYE o > 2.
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Beimosiaus stor mrar A2, MBI TIOJIYYMIA JTOXO/T % uao > % [Tpn
D> % MBI UMeeM o > % 7 110 JJeMMe 1 MBI moayauM « > 2. Ocraiorcs
JIAIIEL IACKM C JOXOJ0M MeHee %, 1o M4.5.4, M4.3 (¢ moxonom 0),
M4.2, M4.5.3, M4.5.5 (c noxomom 1x).

61. Illae M4.5.4.
B srom ciaywae B gepese F/ posHo 9 xuBbIX BepimuH. PaccMoTpum
JaJIbHeIIIee MoCTpoeHne OCTOBHOTO JIepEeBa YKA3aHHBIM BBIIIE aJT0-
purMoM. 3a yMEPTBJIEHUE OJHUM [TaroM JIFOO0T0 KOJUYIECTBA BUCAUNX
BEPIIUH, KPpoMe 5, MBI TTOJIYYaeM JIOXOJI HE MeHee % (MOKHO yMepT-
BuTh 33 mar 1, 2, 3, 4 wam 5 Bucaunx Bepmun). [103TOMY €MHCTBEH-
HOe KOJUYIECTBO YMEPTBJEHHBIX BEPIINH, He MeHbIee 9, 3a KOTOpoe
ITOXOJ MOKET OBITH MEHEee 13—5 — 310 10 (moxox 1%) Ho nna monywenns
10 BepmmH HY:KHO H0OABUTL POBHO OJHY KHBYIO BEDIINHY, & 33 9Ty
OTIEPAIMIO MBI TIOJYYaeM JI0XON HE MEHEee % B s06om ciayuae, mMbl

OOTYyInM ¢ > 2.

3ameuanue 11. Temeps cayuawm mraros M4.5.4 u N4.5.4 B jemme 2
MOJTHOCTBIO pa3obpambl. IlycTh B mporiecce MOCTPOEHUsT OCTOBHOTO e~
peBa (C HEKOTOPBIM GA30BBIM JIEPEBOM) OKA3AJI0CH, 9TO @ < 2 W BbI-
nogusacd mar M4.5.4 wim N4.5.4.

Mper gokazasu, 9To OfHa U3 A0OABIEHHBIX BEPIIUH HA 9TOM Iare
JOJZKHA, OBITH CMEKHA ¢ 1epeBoM F'. DT0 MoxKeT OBITH TOJIBKO OTHA U3
JBYX H00ABIEHHBIX BUCAYNX BEPIINH, CMEXKHBIX C P (MHAYE ObLI ObI
BBIMIOJIHEH OJTMH W3 MIPEJIBIIYIIIX [Iar0B), HA30BEM 3Ty BEPIIUHY (.

Ecmu g € T (B 3rom cayuae mbr HazoséM marn M4.5.4.1u N4.5.4.1),
TO ¢ CM€eXKHa ¢ 1ByMd BepumHamu 13 V (F) (o 3amedanuro 5), 410 j10-
OaBjiger HaM JiBe MEpTBbIE BepiuHbl. Takum 06pazom,

Au

p(M4.54.1) > 4, Ab=3,

Au 2.

p(N4.5.4.1) >

B?
5
5 4, Ab

Ecmu g € T (B 3rom ciayuae mbr HasoséM marn M4.5.4.2 u N4.5.4.2),
TO sobaBiisieTcst ojHAa MEPTBasi BEPIIWHA U €Ie He MeHee % B JIOXOJ,
TaK KaK I[€Ha BEPIIUHBI ¢ YMeHbIaeTca. B arom ciaydae

p(M4.5.4.2) > %, Au=4, Ab=2,
6
p(N4.5.4.2) > 15 Au=4, Ab=1.

Tenepv mooicHo ymeepacdams, 4mo A1060T YECAUNUBHIOULUT, YUC-
A0 JCUBHLL BUCAYUL GEPUWUN W2 NPUHOCUM, J0L00 TomA bbi 1—15 Imo
06CMOATNEABCTNBO Mbl OYIEM UCTLONDI0BAIND 6 NOCACOYIOUUT PACCYNHC-

denuax.

21



[TpomoaxuM g0KA3ATETHCTBO JIEMMBI 2.

62. Illge M4.3.
B sTom ciyuae B gepese F poBHO 6 »KMBBIX BEPIIAH. 3a yMEpPTB/IEHUE
JIFO60T0 KOJIMYECTBA KUBBIX BUCAYIUX BEPINUH, OO/IBIIEr0 5, MbI HOJIY-
JaeM J0XOH He MeHee %, npuyuéM 3a 6 BEpIIUH MbI [I0JIyYaeM XOTs Obl
1—35. A TIpu yBeNMUEHNN KOJUYIECTBA YKUBBIX BEPITHH TOJTYUUM JIOTIOJ-
HUTEJbHBIN JI0X0J, HE MeHee 11—5 B siobom cioryuae, MbI ostyunm o > 2.

63. Ilazu M4.2, M4.5.3, M4.5.5.

B srux caygasx of > %. ITourn B sar0bOM M3 ciyudaen, cjesiaB Bce

JKUBBIE BEPIIMHLI MEDPTBBIMH, MBI IOJYYUM [J0XOJ He MeHee 1% u B
pesysabTaTe o > 2. Menee, dem % MBI MOYXKEM TOJYIUTH TOJBKO 3a
“ymeprienne”’ 5 KUBbIX BepiiuH. B gepese F/ Mbl nMeem 4 KUBBIX
BepIWHBI A1 mara M4.5.5 u 1o 7 KUBBIX BEPIIUH B OCTAJILHBIX CITY-
qagax.

B stux caydasx yMEPTBUTEL OJHUM ITIATOM D KUBBIX BEPITHH MOXK-
HO €MHCTBEHHBIM CITOCODOM: K 4 KWBBIM BEPITMHAM HYXKHO OTHY 0-
6aBUTh, HO 33 3TO MOJIYYAETCH JIOTOJHUTENBHBIH J0XO0J XOTs Obl % u

OIIATH XKe o > 2.

O

Teneps B Hareit Tabuile MaroB MPOU3OILTH 00JIHIITNE U3MEHEHUSI,
HUKe IpuBeeM 0OHOBJIEHHBII BapuaHT — Tabjuiy 2.

Ilar Au — Ab 15-moxon
Al 1 7
A2, A4 1 1
A3 2 2
M1, M4.1.2, M451, N4.1.1 0 3
N1, N4.1.2, N4.5.1, M45.4.1 1 4
M2, N4.5.4.1, M4.5.4.2 2 5
N2, N4.5.4.2 3 6
M3.1 —4 5
N3.1 -3 6
M3.2 -2 4
N3.2 -1 5
M411, Z0 -1 2
Z1.1 —4 2
Z1.2 -3 3
Z2.1 -5 1
Tabmuma 2.

Sameuanne 12. Anaguzupys TabJIuILy 2, JETKO CAEIATH CISTYIONIHE
BBIBO/IBIL.
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1) Ba 11060it mar Mbl MOTYYAEM JOXOJ XOTS OB %

2) 3a OIWH WM HECKOJIBKO IMAr0B, YBEJUUYUBAIOIINX KOJUIECTBO
JKUBBIX BUCAYMX BEPIHUH HA 2 WK 5, MBI ITOJTyIaEM TOXO XOTs OBl 12—5

3) Llar, He MEHSIONINI KOJIMIECTBA XKUBBIX BEPIIUH, IPHHOCHT JI0-
X0, XOTsT OB 1‘3—5

[Iponoszkum paccMoTpeHme CaydaeB B MOCTPOeHnr 6a30BOTO jiepe-
Ba.

B5. B zpage ecmv dee cmeocnvie sepwunst a € T, ' € S y xomo-
puz Ng(a) NNg(d) = @.
Mpbl HaunéM mocTpoeHue ¢ 6a30BOTO JEpeBa, B KOTOPOM a 1 a’ coenn-
HEHBI JIPYT C JIDYTOM W CO BCEMU BEPIIUHAME U3 WX OKpecTHOCTeil. B
takoM zepese v =5, s’ = 1,t’:6ﬂa’:5-%—5—6% = %—g. Ecnn
X0Tst Obl OJIHA N3 BUCSYUX BEPIIUH IIOCTPOEHHOTO JI€PEBA HE IPUHAJIE-
SKUT MHOXKECTBY 17, 9TO yBEJIUUUT TOXOJ] Ha, % u cuenaer o > %—g, qTo
¢ yuérom jemmbl 1 aas Hac gocrarouno. Ocraéres ciaydaitl, Koraa Bee
9TH BepIuHBl — U3 1, TO eCTh, UMEIOT cTeneHb 4. Bymem nocrpanBaTh

JIepeBo TI0 HallleMy aaropuTtMy. PaccmoTpuM mBa BapmaHTa.

B5.1. B npouecce nocmpoenus Y8eAUNUBAAOC KOAUMECTIBO HCU-
BHIT BEPULUN.
W3zHnavaabHO 9T0 KOJUYECTBO paBHO 5. 3a “yMmeprriienue”’ jirob0ro Ko-
JITYECTBA YKUBBIX BUCSIUX BEPINUH, OOJIBINEr0 5, Mbl MOy IUM XOTs ObI
1%, IIPUYEM POBHO 12—5 MOYKHO TIOJYYHUTL TOJIBKO 3a 7 mau 10 Bepmmum.
Jlast ocTaJIbHBIX KOJMYECTB Mbl IOy YUM 33 YMEPTBJICHUE JTOXOJ] XOTS
OB % 7 eIre XOTs ObI 1—15 338 yBEJIMUEHUE KOJUIECTBA JKUBBIX BEPIITHH.

[IycTs KOMMYECTBO KUBLIX BepIUH yBeawdmaock 10 7 man 10. Ilo

2

5 157
18 77

erme 5 3a “yMepTBIeHHE KUBBLIX BepIIMH. B obonx ciayvagx momyda-

erca o > 2.

3aMedanuio 12, Mbl HA 9TOM TOJYUNIIN JOXO XOTs Obl IocJIe 4ero

B5.2. B npouecce nocmpoerus He YeeAuwUBaA0CH KOAUYECTNEO HCU-
BHLT BEPULUN.
IIpenmonoxkmm, 9TO OBLT BBIIOJHEH KAKOH-TO IMAT, HE W3MEHWBIITHI
KOJIMUecTBO »KuBbiX BepiiuH. [lo 3ameuanuto 12, ero moxosn 6T XOTH
ObI % uao > %. Kax mpr 3HaeM 1mo jgemme 1, 9T0T0 JOCTATOIHO JIJTs
o> 2.

Ocraérca caydait, Korga ¢ 6a30BbIM JePEBOM TPOU3BOANINCH TOJTh-
KO ITarv, YyMEHBITAIOMNE KOJINYIECTBO KUBBIX BEPIITHUH. Hy)KHO yMepT-
BUTH D XKUBBIX BepiiuH. JI1000ii criocob cresars 910, KpoMme mmara Z2.1,
IACT JIOXOJM XOTd ObI % u obecneyut « > 2. 3HAYUT, BBHIIOJIHEH AT
Z2.1, nobapuBmmil 1B CMeKHBIE BepinuHbl a’ crenenu 4 u b’ crenenn
3.

Takum obpazom, Hai rpad cocTouT U3 9 BEPIUH: B HEM €CTh JIBE
kormu gepesa F’ (¢ nearpamu a,bu o', b') ¢ nsaThio o6mmyn BucsauMu
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BeprimHaMu 1,22, 3 € Ng(a) n y1,y2 € Ng(b). Tak kak dg(zr1) =
dg(z2) = da(x3) = da(y1) = da(y2) = 4, o G({z1, 72, 73,91, y2})
— OIHOPOSHBIN Tpad CTEMeHn 2, TO €CTh, UK W3 TISITH BepInH. B
MO0OM CJIydae, CYIIECTBYIOT B HE3ABUCUMBIX pedpa, COEIMHSIONIIX
T1,T2,%3 C Y1,Y2. lycrs 1o Gyayr pébpa w1y u x2ys.

MO2KHO CUMTATD, 9TO 1 U Y2 — HECOCETHNE BEPIINHBI 3TOTO [AKJ/IA
u3 5 Bepumn. Torma a, b, ro,r3,y1 € Ng(z1) U Ng(y2), npuaém ogna
U3 BEPIINH T2, T3, Y1 BxoauT B Ng(z1) N Na(y2).

Puc. 9: Cyqait B5.2.

Ecmu o/ € Ng(x1) N Ng(y2), TO OCTpOUM OCTOBHOE J€PEBO, CO-
¢JMHUB a/ C 1 W Yo U IPpUCOEAVHUB K HUM BCE OCTAJIbHBIC BEPIIIN-
ubl (Bepriuny b’ npucoegnum K @', cM. puc. 9a). AHAJIOTHYHO B CJydae
b € Ng(x1) N Ng(y2). Ocragéres caywaii, korma oqaa w3 BepmmH ' n
b’ cmexHa ¢ 11, a apyrasg — ¢ yo. Torma coemuamnM 1 U Yo ¢ BEPIIAHON
u3 Ng(x1) N Ng(y2) (Bblnie ckazano, nouemy Takas €CTh — HA30BEM
ee BEPIINHON 2) U NPUCOEJUHUM K STHM JBYM BEPIIMHAM BCE OCTAJIb-
uble (cM. puc. 9b). B urore nosyuunrcs ocroBHoe jiepeBo ¢ 6 BUCAIMME
Bepinaamu. OcTaercs JUib OTMETUTh, 4TO 6 > % -7+ % -242.

3ameuvanue 13. B paccmarpuBaembIx gasiee Caydasgx HE BBITOJIHI-
oresd maru Z2.1 u A4.

B6. B 2page nem sepwun cmenenuy 4.
Do o3Hauaet, uro G — peryssapHslil rpad cremenn 3. B pabore [2]| mo-
Ka3ano, 9To B TakoM rpade u(G) > s-1 42, otkyma caemyer pesyasrar
Halllell TeEOpeMBl.

Jlemma 3. B arwbom us wazoe M1, N1, M2, N2, M3.1, N3.1, M3.2,
N3.2, M4.1.1, N4.1.1, M4.1.2, N4.1.2, M4.5.1, N4.5.1, M4.5.4.1,
N4.5.4.1, M4.5.4.2, N4.5.4.2 doasicra 6bims donosrnumenvhas (no om-
HOWEHUIO K mabauye 2) MEPMEaA 6ePUUNG.

JokazaresabcTBo. B Ka)kJ0M U3 3TUX IIArOB OJHA U3 J00aBJIEHHBIX
BUCA4YMX BepiiuH Obuia cmexxua ¢ V(F) (pua maros M1, N1, M2,
N2, M4.5.5.1, N4.5.4.1, M4.5.4.2, N4.5.4.2 510 OBLJIO YCTAHOBJIEHO B
gemme 2, g maros M3.1, N3.1, M3.2, N3.2 510 yCTaHOBJIEHO TIpU
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OITMCaHNN /:[eTaﬂef/’I mniara, JAjad OCTAJbHBIX MIaroB — CJeAYyeT U3 UX Olu-
canus). [lycTs 9Ta BepumHa — v, & W — €€ TPEJIOK B JT00ABIEHHOM TIO/I-
naepese. Ormernnm, uto v, w € SUT u w € W. Beugy ycraHoBIeHHOTO
soitre, Ng(v) N Ng(w) # 2.

[Myctes & — BepiuHa, cMeXKHAA U ¢ v, U ¢ w. [loHaTHO, 9TO0 & &
V(F). Ilo mocrpoennio, Bce CMeKHBIE C W BEPHIMHBI JieskaT B V (F)
nn yKe no0aBIeHbl B epeBo F) TO eCTh, ¥ UMEET JBEe CMEXKHBIE BEP-
munsl 13 W = V(G) \ V(F'), Bomeumne B gepeso. Kak Mbl 3HaEM 110
zameuanuio 5, pepruna v € W nHe Moxker ObITh cMexkHa Oojee dem
¢ IByMd BeprmmHamu u3 W, mosToMy v mocae OKOHIaHuS Imara Oymer

MEpTBOIi BEpIIUHOM, KOTOpasl He YITeHa B IapaMeTpax Iara. O
Iar Au — Ab 15-moxon

Al 1 7

A2 1 1

A3 2 2

M1, M4.1.2, M451, N4.1.1 -1 5

N1, N4.12, N451, M4541 0 6

M2, N4.54.1, M454.2 1 7

N2, N4.5.4.2 2 8

M3.1 -5 7

N3.1 —4 8

M3.2 -3 5

N3.2 -2 6

M4.1.1 -2 4

Z0 -1 2

Z1.1 —4 2

Z1.2 -3 3

Tabsuia 3.

[Tepen mocaeHIM W CAMBIM CJIOKHBIM CAYIaeM MEPErTnIieM HaITy
TabJIMIly AroB, JI0DABUB B YKa3aHHbIE B JIeMMe 3 IIaru 1o MEpPTBOH
BepIIHE U JOX07, 33 Hee. Kpowme Toro, ybepem marn Z2.1 u A4, HeBO3-
MOXKHBI€ BBHIY TOT'O, YTO OKPECTHOCTH JIIOOLIX IBYX CMEXKHLIX BEPIINH
v,w € SUT renepb 1mepecekaroTcs.

B7. I'pagp ne ydosaemsopaem ycaosuio Hu 00H020 U3 Npedvidyusus
CAYHAES.

Torna B rpade ects Bepiuna a crenenu 4. Eciu coeuHUTh G ¢ Bep-
IIMHAMK U3 ee OKPeCTHOCTH, HoayuuTcs Aepeso F/ ¢ 4 Bucsaunmu Bep-
mmHaMu by, by, by, by m o/ = 4- % -5 % = % [IpogonzumM TocTpoeHNE
o HarmreMy ajaropurmy. llojgcauraeM CyMMapHOe KOJUYECTBO mpuba-
BOK KHBBIX BHCSUHX BEPIIHH Ha IIaraX, KOrJa UX H3MEHEHHe IOJTOXKIH-
TeJabHO U 0003HaYUM ero depes . YMeHbIIAIOIUE KOJAUYECTBO X KUBbIX

25



BEPIIHH IArh JOJXKHBI yMePTBUTH £+ 4 Bepiuabl. PazbepéM HeCKOIb-
KO CIIyYaeB.

B7.1. > 2.
W3 Tabmurer 3 BugHo, uT0 100aBUB £ YKUBBIX BEPIITHH MBI TOJTYUHINA
JI0X0Jl He MeHee %. Ilpu ¢ = 2 MBI JOKHBI YMEPTBUTH 6 YKUBBIX

6

15, Hosy4aem o > 2.
[Ipu £ = 3 MBI IOKHBI YMEPTBUTD 7 KUBBIX BEPIINH, MUHUMAJTb-

HBII J10X0J 38 3TO PaBEH

BepIINH, MEHUMAJIBHBIA TI0X0J 34 3TO PaBEH

5
15, moayvaem o > 2.

[Ipu £ > 4 mbl JA0JKHBI YMEPTBUTH He MEHee § JKUBBIX BEPIIUH,
MUHUMAJBLHBIN TOXO0M 33 3TO He MeHee noJydaeMm o > 2.

B7.2. /=0.

Tlocnemuamit mar mobapisgeT B JOXO HE MeHee 1% Ecan 6m11 coeman
IIar, He U3MEHHONINNT KOJMIECTBO KUBBIX BEPIINH, 33 HErO [OJIyYeH
JTOXOJT He MeHee 1%, TorAa ¢ > 2. 3HAUNT, BBIMOJHSIIUCE TOJBKO IIArH,
YMEHBIAIOTINE KOJTUIECTBO KUBbIX BepiiuH. 13 Tabymiis 3 BUIHO, 9T0O
CYIIECTBYIOT Tpu crocoba yMepTBuTh 4 KUBBIX BEPINUHLI, 3apaboTan
Menee = (1 He obecreuns o > 2) — 910 mar Z0 BMecte ¢ marom M 3.2
(cymmapmbiit 10x01 15) mar Z0 Buecre ¢ marom Z1.2 (cymmapHslit
J10XO07, 1%) wm mar Z1.1 (moxon 1%)

B7.2.1. Bunoanenv wae Z0 u wae M3.2.
s seimosiaenus mara M 3.2 HeobxouMo, 9T0ObI B UMEIOIIEMCS TIePe/l
mrarom gepese F' ObL10 x0T GBI 5 BUCAYMX BEPITMH (CM. PUCYHOK 4:
JIBe BUCSIUUE BEPITUHBI F' JIONKHBI OBITH CMEXKHBI C Y1, OTHA — C Y2 U,
Tak Kak © € T maa mara M, eme fgBe BHCSYIME BEPITUHBI F' TOMTKHBI
ObiTh cMexkubl ¢ ). Ho B mamem ciaydae F' = F’, a 310 nepeso umeer
4 BUCSITUYMX BEPIIUHBI, TTPOTUBOPETHE.

B7.2.2. Bunoanenwv waz Z0 u wae Z1.2.
Mpr nosrygaem J10Xo7 %, UTOTO @ > %,7) Ecan xora 61 onna us3 Bu-
caunx BepmmH gepesa F/ me nz T, 10X0J BBIPACTET XOTd OBl Ha %,
MOJIyUnTCsT v > 2. 3HAYNAT, BCE 9TU BEPIIWHBI W3 1 W UMEIOT CTeNeHb
4 B rpade G. Torna B rpade G poBHO 6 BepiuH: 5 BepiuH crenenn 4

u ojHa BeprmHa crenenu 3 (obasrennas Ha mare Z1.2). OueBuno,

157

9T0O HEBO3MOZKHO.

B7.2.3. Bunoanen wae Z1.1.
Mpbr mostyuaem 10X %, ATOTO @ > % = %. HobapmenHass Ha 10-
cjesHeM Iare BepiimHa umeer crernedb 4. Ecyin xorsi 661 J1Be u3 Bep-
muH by, bo, b3, by He npuraiexkur 1) 10X0/ YBEIUINBACTCH HA % u
a > 2. Ecau onna u3 HUX He npuHajiexkut T', Mbl nojydaeMm rpad Ha
D BEPIIUHAX CTerenn 4 1 OTHOM BePITHE CTEIeHN 3, YTO HeBO3MOIKHO.
Buauut, @ < 2 MOXKET OBITH TOJIBKO y PETYASPHOTO rpada CTerneHn
4 pa 6 BepmMHAX, HETPYIHO MOHATH, YTO €IMHCTBEHHBIN Takoil rpad

— 3TO Cg, KOTOPBIN [EeHCTBUTENIHHO ABIAETCA TPAdOM-UCKIIOTEHIEM
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too

(st HETO (@0 = £).

B7.3./=1.

To ecth, MBI ¢lga/I POBHO OJMH IIIAT, YBEJUYUBAIINN KOJIUIECTBO
>KUBBIX BepiiuH Ha 1. V3 Tabauinl 3 BuaHo, 94To aubo 310 mar A2, mubo
MBI [IOJIYYMJIN JIOXO]T XOTsI ObI 1—75, orkyma o > %, 9TO OCTATOYHO JIJTs
o> 2.

3HaYNT, MBI CeJTaJl POBHO OJUH mrar A2 ¢ J0X0I0M %5 Kak v B
MPEABIIYIIEM TTYHKTE, €CJU MBI CACTAH AT, He M3MEHSIOIHN KOJTude-
CTBO JKUBBLIX BEPINWH, TO ¢ > 2. 3Ha4uT, mar A2 ObLT eIMHCTBEHHBIM,
KpOME IIIaroB, YMEHBITAKIINK YUCJ0 KUBBIX BepinH. 3 Tabuier 3
BUJIHO, YTO CYIIECTBYET €JIWHCTBEHHBIN CIOCOD YMEPTBUTH 5 JKUBBIX
BEpIIMH, 3apaboTaB MeHee 1—75 (n He obecreumB o > 2) — 9TO IIAr
Z0 Bmecre ¢ marom Z1.1 (moxon 14—5, n06aBIseT BepmHy crernenn 4).
CyMMapHBIfl 0X0J BCeX 3TUX IIAroB obecrneunBaeT o > %

Ecnu xota 661 ogua uz Bepmma by, ba, by, by vim nByx BEpIuH, 10-
HaBeHHBIX Ha Trare A2, mMmeer cTemeHb 3, TO JOXO YBEIHIUBACTCS
Ha % u obecriesmBaer « > 2. B ocrasmemcs cnyuae G — peryaapHbIit
rpad crenenn 4 Ha 8 Bepmmnaax. OueBuJIHO, B Tpade-UCKIIOYEHUH HE
JIOJKHO OBITH OCTOBHOI'O JiepeBa ¢ 6 BUCSUMMU BEPIIWHAMU, 8 JJIs
9TOro B 4-perysigdpaoM rpade Jerko npuayMarb HeoOX0MMOoe U J0CTa-
TOYHOE YCIOBUE — Kaicdoe pedpo JoaNCHO 8L0OUMDb 8 MPEY2ONDHUK.

[Iycte G — 4-perynsprbiit rpad Ha 8 BeplinHAX, y KOTOPOTO KaXK-
noe pebpo BXOAWT B TPEYTOJABHUK. ¥ O0€IMMCs, ITO C TOYHOCTHLIO 0
nzoMopdu3Ma CyIecTByeT JaBa 4-peryaspHbiX rpada Ha 8 BEpITHHAX,
KOTOPBIE YIOBJETBOPSIIOT 3TOMY yCI0But0. Ecan G aBjsgeTcs BEPITHHHO
4-cBsi3aBIM TpadoM, TO BOCIIOJB3yeMcs paboToit [5] — ram mokasano,
aro G — 910 C2 umm pébeprbIii rpad 4-IUKIMIeCKH-CBA3HOTO KyOu-
geckoro rpada. Bropas BO3MOXKHOCTE OTIIAJIAET, TAK KAK KOJUIECTBO
BEPININH TAKOT0 PEbepHOro rpada JOKHO HeIUThCA Ha 3, a mepBas
BOBMOJKHOCTE TaéT Tpad C3.

[Iycte G uMmeeT pasnmessioiiee MHOXKeCTBO R Menee ueM u3 4 Bep-
muH. HeTpyaHo MOHATH, 9TO MHOYKECTBO W3 4 — k BEPIIUH HE MOXKET
OTHENUTh B 4-peryiasapHoM rpade KOMIIOHEHTY CBSI3HOCTH, COXKEPIKA-
iyt Menee k + 1 Bepumtbl, nosromy |R| > 2.

Ecimu B |R| = 2, To cymiecTByeT eHHCTBEHHAST BO3MOKHOCTh: MHO-
KecTBO R JO/KHO pasfenaTs rpad Ha IBe KOMIOHEHTHI CBI3HOCTH
u3 TpEX BEPINUH, IPUIEM BCe 3TU § BEPIIUH JOJIKHBI OBITH CMEXKHBI C
JaByMs BepimuHaMmu MHOXKecTBa, R. Torma cremenu Beprima u3z R 6yayT
o 6, TPOTUBOpeNe.

[Mycrs |R| = 3, R = {r1,r2,7r3}. Torua ojHa U3 KOMIIOHEHT CBsi3-
HOCTH COJICPXKUT JIBE€ BEPINUHBI (IyCTh 3TO a1, d32), & Apyras — TpH
BepimuHbl (by, by, bg). JIerko mMoHSATH, UTO a1 U Ay CMEXKHBI U KayKiast
U3 HUX CMEXHa C 11, T2, T3 (MHaue dg(a;) < 4). OT Kax10# n3 BepImH
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71,72, T3 BBIXOAUT 1O ABa pedpa K b, b, b3, 3HauuT, cymma cremenei
sepuH B rpade G({b1,b2,b3}) paBHa 6, TO €CTh, 9TO TPEYTOJbHUK.
Teneps aBymobubIl rpad ¢ gomaamu {ri,re,r3} u {b1,ba, b3} ompe-
JlesigeTcd OHO3HAYHO — 3T0 K33 6e3 mapocoderanud. llomrydeHnslit
rpadp — 310 rpad Gy, n306parxKeHHbIN Ha PUCYHKE 1.

2.5 Penykiiuga u KOHTPIIPUMEPHI

Howaoicem, umo ecau ® 2pay G romsa v, 00un pas 6viA0 NPUMEHEHO
pedykuuonnoe npasuso R1 wau R2, mo G — wne uckarouenue.

Kax mbr 3Haem, npuvenenune mpasua R1 u R2 me MOXKeT yMeHb-
IIUTH . 3HAYUT, JOCTATOYHO JI0KAa3aTh, 9YTO a > 2 jnd rpada G, us
KoTOporo ¢ momompio R1 mmm R2 monyuen omun 3 rpados C3F, CF
win Gg. Paccmorpum 6 ciaydaes.

1. Hocae npumenenua R1 noaywuaca zpag C3.
IIycTs w3 marero rpada G moayumnics KBaapaT MUKIA G1aA203040506
OCJIe TOTO, KaK Ha OJHOM u3 pébep ybOpau BEPIMUHY W CTEmeHu 2.
He ymasis obriiHocT# TI0JI0OKUM, UTO BepIinHa w ObLIa Ha pebpe ajas
nim aijaz. B obowx caydasx JErko MOCTPOUTH OCTOBHBIE IEPEBbI C
5 Bucgumvu BeprimHamu: cM.puc. 10a u 10b. 3nauwr, u(G) > 5 >
6-2+2.

Puc. 10: Pexykmusa: cayuait C3.

2. Iocae npumenenua R2 noayuwuaca zpagh C3.
O603Ha9eHnsT OCTABUM, KaK B IPEABIYINEM CIyYdae, MyCTh TOCIe CKIIe-
WBaHUs JIBYX BEPIIUH ¥ 1 W CTernenn 3 obpazoBaiach Bepinut a1. Ilycts
BepIMHA a2 cMexkHa B rpade G ¢ w. Ecin asz cmexua B G ¢ v, MBI
[IOCTPOUM OCTOBHOE JIEPEBO ¢ D BUCAUMMM BEPIIUHAMU, KAK HA PUCYH-
ke 10c. Ecau ag cvmexna B G ¢ w, TO BepimHa ag CMexXHa B rpade G
C ¥ M MBI TIOCTPOUM OCTOBHOE JEPEBO ¢ 5 BUCIUINMY BEpITHHAMH, KaK
na pucyske 10d. Takum obpaszom, u(G) > 5.

3. Iocae npumenenus R1 nosyuuaca epagd C3.
ITycte u3 marero rpacda G mogyumics KBajipaT MUK 4103 . . . 4g M0-
ce TOro, Kak Ha OJHOM u3 pébep ybpaam Bepmuay w crenenn 2. He
yMaJjsgs OBIMHOCTH TIOIOXKUM, UTO BepimuHa w Oblia Ha pedpe ajas
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uim a1a3. B mepBoM ciydae mMOCTPOUM OCTOBHOE IePeBo ¢ 6 Bucadu-
MU BepIIWHAMM, KaK Ha pucyHke lla, a Bo BTOpoM ciaydae — KakK Ha
pucyske 11b. Takum obpaszom, u(G) > 6 > 8- % + 2.

4. Ilocae npumenenua R2 noayuuaca epad Cg.

O6ozHavueHns OCTABUM, KAK B MPEILIAYIIEM CIydae, IYCTh TOCIe CKJTe-
MBaHUs JIBYX BEPIIUH ¥ 1 W CTeleHy 3 obpaszoBasiack Bepinut aj. Illycts
BepIIMHA ao cMexxHa B rpade G ¢ w.

Eciu ag cmexkua B8 G ¢ v, MBI IOCTPOUM OCTOBHOE JIEPEBO C 6 BUCSH-
YUMA BepIIUHAMK, KaK Ha pucyHke 11c. Ecan a3 cvexua B G ¢ w, 10
BepIMHA ag CMeXKHa B Tpade G € ¥ U MBI TOCTPOUM OCTOBHOE Jepe-
BO ¢ 6 BucaunMu BeprmmHaMu, Kak Ha pucynke 11d. Takum obpazowm,

u(G) > 6.

Puc. 11: Pexyknua: cayuait C3.

5. Ilocae npumenenua R1 noaywuaca epad Gg.

Bynem ucnosibzoBats juis rpacda Gg 0603HaUeHUS, KAK HA pUCyHKe 1B.
B cuny cummerpun JoctarodHo pazobparb derbipe ciydas Paciosio-
JKeHWsI BepInuHbl w B rpade G Ha ognoM u3 pebep rpada Gg: Ha ajas
(ocToBHOE 7IEpeBO ¢ 6 BUCAYNME BEpIIUHAMU U300ParKEHO HA PUCYH-
ke 12a), b1bs (pucynok 12b), r3bs (pucynok 12¢) u r3a; (pucynok 12d).
Tem cambiM, B J1060M Jiyuae TOCTPOEHO OCTOBHOE JiepeBo rpada G ¢ 6
seprmuamu, u(G) > 6.

Puc. 12: Penyknus: cayuqait rpada Gg un mpasuia R1.
6. Ilocae npumenenus R2 nosyuwuaca epad Gg.

Obo3Hauenus ocTaBuM, KaK B HPEIbIAYINEM ciydae. B cuny cummer-
pun rpada BO3MOXKHBI TPU MPUHITAIHAILHO PA3HBIX BAPUAHTA: [TOCJIE
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CKJIEMBAHUS JIBYX BepIUH v n w crernenu 3 B rpacde G obpazosasach
BepInHA a1, b, 11 COOTBETCTBEHHO.

Eciu obpazosasack Beprmna a1, 70 Ng(w)UNg(v) = {ag, r1, 72,73}
Paccmorpum nepeso Fp, m3obpaxennoe Ha pucyHke 13a. B mem Tpum
HEBUCAYUX BEPINUHBI A2,792,T3 W KaXK/ad M3 BEPIIVMH W W U CMEXKHa
B rpacde G ¢ ogHoii u3 Hux. Tem cambiM, F] M0OKHO peobpa3oBaTh B
ocroBHoe aepeso rpada G ¢ 6 BUCAYMMU BEPIIMHAMMU.

oY
W

Puc. 13: Penyknus: cayuait rpada Gg un mpasuia R2.

Eciu obpazosanack Beprimaa by, 10 Ng(w)UNg(v) = {ba, b3, r1,72}.
Paccmorpum jsiepeso Fho, n3obpaxkennoe Ha pucydke 13b. B wém Tpun
HEBUCAYUX BEPIUHBI by, b3, ro M KAKIAAT W3 BEPINUH W W U CMEXKHA
¢ oguoit m3 mux. Tem campiM, FH MOXKHO mpeoOpa3oBaThb B OCTOBHOE
nepeso rpada G ¢ 6 BUCAYMMU BEPIIMHAMMU.

I[Tycrs obpasosasack sepruuna 1, Toraa Ng(w)UNg(v) = {a1, ag, by, ba}.
B Crj1y CUMMETPUU BO3MO2KHBI JIBa IIDUHIUININAJIBHO PA3HBIX CJ1y4add:

— ai,as ENg(w), bl,bg GNg(U);

— a1, b € Ng(w), ag, by € Ng(v).

B nmepsowm ciyuae mocTpouMm 0CTOBHOE epeBo ¢ 6 BepmmHAME B Tpade
(G, kak Ha pucyske 13c, a Bo BTOpOM cjaydyae — Kak Ha pucynke 13d.
Taxum 06pazom, B mo6om ciaygae u(G) > 6.

Temeps MBI TTOJHOCTHIO J0KA3a U Teopemy 1.

3 OKcTpeMaJibHBIE IIPUMEPHI

CymecTByeT MHOTO DECKOHEUHBIX cepnit mpuMepoB rpador G, comep-
xarmx s > 0 Beprrun crenenu 3 u ¢ > 0 BepriuH crenenn bosiee 3, s
koTopbIx u(G) = %t + %s + 2. MBI mpuBeném mpuMmep cepun rpados,
BCe BEpIIUHBI KOTOPBIX nMetoT crenenn 3 u 4. Takum obpazom, rpadsl
9TOM CepUM ABIAIOTCS TAK>Ke ODEIAHHBIMY BO BBEIEHUN KOHTPIPUME-
paMu K cusibHOI runorese Jlununasa.

[Mpuctynum k moctpoenuto. KirioueBoit neTanbio HAIIErO TOCTPOe-

Hust yner cienytonuit rpad H;: k rpady K4 Ha BepiuHax &j, Yi, 2, V;
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J0BABIEHBI BEPIITUHA @, CMEXKHAS C T; W Y; W BepIuHa b;, CMEKHAS C
z; u v;. Ipadsr Hy,..., H, (tae n > 1) MBI pacrioioXuM 1o UKy U
coeuHUM @;4+1 € b; (MBI cuntaem, uro n 4 1 = 1). Tlonyvennstii rpad
oboznaunm Gy, (cM. pucynok 14), ouesuano, ¢(Gy) = 2n-t44n-2 = 2n.

Xz
a b

Puc. 14: DkcTpemajibHble TPUMEpHI.

OTMeTHM, 9TO MHOXKECTBO BACAYNX BEPIIMH OCTOBHOIO mepesa 1’
He siBjadercd paspensionuMm B rpade G,. C nomorrsio 3Toro dakra
HECJIOKHO [0KazaTh, 9ro u(Gy) = 2n + 2.
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