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A.H. I'JIEBOB

ABSTRACT. The famous Nash-Williams’ Theorem states that the edge
set of a multigraph G = (V, E) can be decomposed to k forests iff for
every subset X C V the induced subgraph G[X] contains at most k(| X|—
1) edges. In 2017, Glebov conjectured that if a graph G satisfies the
conditions of Nash-Williams’ Theorem and has minimum degree §(G) >
k + 1, then its edge set can be decomposed to k forests such that none
of these forests has an isolated vertex. Here we prove this conjecture.
Moreover, we present a new proof of Nash-Williams’ Theorem which
allows us to prove a more general result about edge decomposition of a
multigraph to k forests such that the size of connected components in
these forests is greater than a given constant.

Keywords: graph, multigraph, tree, forest, decomposition, arboricity,
Nash-Williams’ Theorem, cover index.

1. BBE/IEHUE

B macrosmieii padore yepes G = (V, E) obo3Hagaercss KOHEUHBI HEOPUEHTUPO-
BAHHBIA MyJbTUTPad C MHOXKECTBOM BepinuH V u mHOXKecTBOM pédep F, Yepes
v(G) = |V] m e(G) = |E| 0603HAMAETCS TIUCTO BEPIIAH W 9UCTO PEGEP MyTbTATDa-
da G, coorBercrBenno. Bynem roBoputh, 9to pebpo e € E unyudenmmo BepiinHe
v € V (uim 4ro € nokpwueaem v), eciud BepLIMHA U #ABJSETCH KOHLOM pebpa e.
Cmenenvio d(v) Bepmunbl v € V B (G HA3BIBAETCA YUCIO WHIUACHTHBIX U PEGED.
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2 A.H. IVJIEBOB

Yepes 0(G) u A(G) obo3navaercs MEHUMAJIbHAS U MAKCUMAJIbHAsA CTEIICHb BEPILH-
bl Mysabrurpada G, coorBercTBeHHO. s Kask10# mapbl BepIuH u, v € V uepe3
w(uv) obozuagaercsa xpamHocms myssmupebpa uv B G, TO eCTh KOJTMYECTBO PEGED B
E ¢ xounamu u u v. Yepes u(G) 0603HATAETCS MAKCHMATBHAS KPATHOCTD MYJIBTH-
pebpa B myabrurpade G. dcuo, uyro G sgBasieTcss NPOCTLIM IpadpOM TOrIA M TOJIHKO
roraa, korga u(G) < 1.

Jlecom HaA3BIBAaETCsT POCTOI Tpad 6e3 IuKIoB. [ljisi KaXKJI0ro moaMHOXKECTBA
Bepiuma X C V wmynaprurpada G uepes G[X| obozuagaerca noarpad B G, no-
Ppooicdénnnti MEOXKecTBOM Bepiua X . [l Kaxkaoro moaMmuokecTtBa pédep FF C F
gepes G < F >= (V, F) obosnauaerca noarpad B G ¢ MHOXKECTBOM BepmwH V' u
MHOKeCTBOM pédep F'.

Pacxpackoti pébep mynvrurpada G = (V, E) B k useros (unu k-packpackoti pé-
6ep (G) HasbIBaeTCs MPOM3BOJIbHOE orobpaxkenue ¢ : B — K = {1,2,... k}, rue
K =1{1,2,...,k} naseBaerca mhooscecmeom ysemos. st Kaxkaoro pebpa e € F
qucnio c(e) HaspiBaeTcs yeemom pedpa e. s kaxmoro nsera i € K gepes F; o6o-
3HAYAETCH COOTBETCTBYIONMINI eMy 46emoe6oti kaacc, TO ectb MEOKecTBO F; = ¢~ 1(4)
Bcex pébep upera i B G. Packpacky pébep mysbrurpada G Ha3oéMm dpesechot, ec-
JM 78 KayKIO0TO IBETOBOrO Kjacca F; coorBercTByromuii mogrpad G < E; >
SIBJISIETCS JIECOM.

Packpacky pébep G Ha30BEM nNokpuiéaoueti, €CIu KasKIas BEPIINHA MYJbTH-
rpada G HOKpbITa pEOpaMK BCEX I[BETOB, TO €CTh KaXK/blil IBETOBOH Kjiaacc Fj;
sApjsierca pébepruim noxpuimuem G. Jlanee Mbl paccMorpuM Dosiee o0liee LHOHATHE
t-mokphIBaloIeil packpacku pébep. Ilycrsh t — HaTypaabHOe unciao. Packpacky pé-
6ep mynabrurpada G Ha30BEM t-noxpuisatowetd, ecu JIjs JIodoro msera ¢ € K kaxk-
Jlasi KOMITOHEHTA CBSI3HOCTH COOCTBETCTBYIOIIEro noarpada G < E; > comepKur He
MeHee t BepiiuH. VI3 TaHHBIX OMpeieennii CielyeT, 9To MOKPhIBAIIAs PACKPACKA,
péGep Mysibrurpada siBJISIETCS YACTHBIM CIy49aeM (-IMIOKPBIBAIOIIEH PACKPACKH TPU
t=2.

WNuorma npu m3ydeHun packpacok peédep rpadoB u MyabTurpadoB ObIBAET TO-
JIE3HO PACCMATPUBATH CUTYAIINU, KOT/Ia OJHOBPEMEHHO BBITTOIHAIOTCS IBA BaXKHBIX
CBOWCTBA, KaXKJI0e U3 KOTOPBIX 3aCHyKHUBAET ObITH MPEIMETOM CAMOCTOSATETHHOTO
uccienoBanus. Tak B pabore [1] uzyuamucs packpacku pédbep myiabrurpados, KO-
TOPBIE OJHOBPEMEHHO SIBJISIIOTCS JIPEBECHBIMU M MOKPbIBatonumu. Uabivu ciioBamu,
B [1] nccaenoBamich Takue JIpeBecHbIe PACKPACKH PEGep MynbTHrpadOoB, YTO MHO-
JKECTBO PEOEp KazKJIOro I[BETA MOPOXKIALT JieC 6e3 N30JUPOBAHHBIX BEpIIUH (TaKue
Jieca gajiee OyJieM Ha3bIBATD HEMPUGUANLHOMU).

XOopoIIo U3BeCTeH CAeAYIONINH KPUTEPHIl CYIECTBOBAHNS IPEBECHON PACKPACKN
pébep mysibrurpada B k 1BeToB:

Teopema 1. (How-Buavamc) [4, 5] Jas mysvmuepapa G = (V, E) cywecmeyem
dpesecrasn k-packpacka pébep, ecau U MOALKO ecau 0As 100020 NOOMHONCECMEN

sepwun X C V wucao pébep 6 nopooscdénnom nodepage G[X] ne npesocrodum
k(1 X]—1).

Haumenbinee yuciio k, Jyisi KOTOpOro cyuiecTByeT apeBecHas k-packpacka pébep
mynbrurpada G HasbiBaeTcs ero dpesechocmuio  obosuadercs udepes y(G). U3
teopembl Hamr-Bumnmbsivca cienyer sisuas Gopmysia [/ BEIYUCIEHUS IPEBECHOCTH
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mysnbrurpada: v(G) = [Arb(G)], rae uuciao

X -1
HA3bIBAETCSA dpobHoll dpesechocmbio MyabTurpada G.

Yro KacaeTcst HOKPHIBAIOIIEH pacKpacKu pébep mynbrurpada, I'ynroii [2, 3] 6bi-
JII TOJTy9eHBI CICIYIONIHe TOCTATOUHBIE YCIOBHA €6 CyIeCTBOBAHMS.

Arb(G) = max{e(G[X]) X CV,|X| > 1}

Teopema 2. [2, 3] ITycmv G — mysvbmuepad ¢ murumarorol cmenensvio §(G) u
MAKCUMANLHOT Kpammocmvro mysvmupebpa 1(G). Tozda cywecmeyem nokpuearo-
waa packpacka pébep G 6 6(G) — u(G) yeemos. Ilpu smom ecau G — deydonvroili
epag, mo cywecmeyem noxpuearwas packpacka pébep G 6 6(G) ysemos.

B [1] 6b10 1OKA3aHO, UTO MPU ONPEIETIEHHBIX YCIAOBUSX OIHOBPEMEHHOE BBITIOJI-
HeHene TpeboBaHW w3 TeopeM 1 u 2 BIEUET CyIIECTBOBAHUE TAKOW K-paCKpacKu
pédep mymbTHrpada, KOTopas OJHOBPEMEHHO SBJSIETCS IPEBECHOH M MOKPBIBAIO-
mIei.

Teopema 3. [1] ITycmo k > 2 — yeaoe wucro, u G = (V, E) — myavmuepad c
dpesecrocmovro ¥(G) < k, ydosaemesoparowuti 00nomy u3 ycaosud:

(1) G — deydosvnwii u 6(G) > k;

(2) k=2 ud(G)>3.

Tozda cywecmsyem dpesechas nokpwvisatouLas k-packpacka pébep G.

Taxxke B [1] Gb1a chopMyIMpOBaHa CIIEIYIONAS

Tunoresa 1. |1] Jas arwbozo epaga G ¢ dpesectocmoio v(G) < k u munumanrvrod
cmenenvio 6(G) > k+1 cywecmeyem dpesechas nokpueatouas k-packpacka pébep.

B [1] 66110 0TMEUEHO, YTO OLIEHKA HA MUHUMAJILHYIO cTenenb rpadga B runorese 1
SABJISIETCs HeyJlyYlIaeMoii, 4To CJie/yeT u3 CylecTBoBanus k-peryispHoro rpada G
¢ X'(G) = k+ 1. B nacrodameii paboTe MOATBEPKIAETCSA CTIPABEIIUBOCTH TUTIOTE3bI
1 u 1oKa3bIBAETCs ClIeayIonuii bostee obmumit (axt:

Teopema 4. ITycmv das mysvmuzpaga G cyuecmsyem dpesechas k-packpacka
ezo pébep (m.e. v(G) < k) u cywecmeyem t-noxpuwearowas k-packpacka pébep G.
Tozda cywecmsyem dpesechas t-noxposarouasn k-packpacka pébep G.

Bamerum, uro u3 TeopeM 2 u 4 (npu ¢ = 2) cienyer CIpaBeJIuBOCTb MUIIOTE3bI
1 a rakxke TOT pakT, yro myg aBynosbHOro rpada G ¢ apesecrocreio Y(G) <
k u MunumanbHol crenenpio 0(G) > k cyuiecrByer JpeBecHas IIOKPbIBAIOIIAA K-
packpacka pébep.

[IpenyioxkenHOE HIKE TOKA3ATEIHCTBO TEOPEMBI 4 OCHOBAHO HA TTPEOOPA30OBAHUT
MPOM3BOJIBHON k-pacKpacku pédbep Mynbrurpada B ero apeBecHyIO k-pacKpacky
IyTEéM ITOCTEIOBATENBLHON mepekpacku pédep. Hazosém mepekpacky pebpa e = uv
u3 1Bera ¢ B 1UBeT j 4ux.a080l nepexpackod, ecau B nonrpade G < E; > pebpo
€ TPUHAMJIEKNUT KAKOMY-JTHO0 IUKJIY. 3aMETHUM, UTO TOCJe IUKJIOBON MepeKpac-
Ku pebpa € Bce MHOXKECTBA BEPIIMH KOMIIOHEHT cBs3HocTu moarpada G < F; >
He MEHAIOTCH, 3 MHOXKECTBA BEpIINH KOMIIOHEHT cBs3HOCTH Hoarpada G < E; >
Jmbo He MeHsOTCd (ecim B 9TOM noarpade BEPUIMHBL U U ¥ IPUHAJJIEIKAT OIHOI
KOMIIOHeHTe), iub0 BAa TaKuX IOJMHOXKECTBA (COolepzKallue BEPIIUHbL U U U CO-
OTBETCTBEHHO) OOLEIUHAIOTCA B OJHO MOAMHOXKECTBO. Takum 06pa3oM, Tipu 000
MTOCJIETOBATEIFHOCTH ITUKJIOBBIX MEPEKPACOK MHOXKECTBA, BEPIITUH BCEX KOMITOHEHT
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cBszHocTu BO Beex noarpadax G < Ep > (t = 1,...,k) Moryr TOIbKO yBeaudu-
Barbcsa. OTCIOMA CIeayer, 9YTO ecyin HadaIbHas k-packpacka pédoep myabrurpada G
SIBJISIETCS t-TIOKPBIBAIOIIEH, TO U MOJIyYeHHas B KOHIE k-packpacka pébep G Takke
SBISAETCS t-TIOKPBIBAIOIIEH.

Ham ocHOBHOI pe3y/braT 0 HUKJIOBOI IIepeKpacKe pébep COCTOUT B CJIEAYIOIIEM:

Teopema 5. ITycmo das myavmuepada G cyusecmeyem dpesechas k-packpacka ez2o
pébep (m.e. v(G) < k). Tozda us #10600 nauwasorol k-packpacku pébep G nocaedo-
BAMEABHOCTNDIO YUKAOEHLL TEPEKPACOK MOHCHO NOAYHUMDL dpesechyto k-packpacky
pébep G.

Bamerum, 9To U3 TeopeMbl 5 caeayer kak Teopema 1 (Hsm-Buibamca), Tak u
teopema 4. [lociaenawit pakT cieayer u3 TOTO, YTO €CJIM B KA4eCTBE HAYAIbHOM k-
packpacku pébep G B Teopeme 5 BHIOPATH t-TIOKPHIBAIOIILYIO PACKPACKY, TO COTJIACHO
C/IETTAHHOMY BBIIIE 3aMETAHMIO, 9TA PACKPACKA OyleT Mpeobpa3oBaHa B JPEBECHYIO
t-nokpbIBaoILyo k-packpacky péoep G.

Takum 06pa3oM, s JOKA3aTEIHLCTBA TEOPEMbI 4 U TUMOTE3hI 1 JOCTATOUYHO 110~
Ka3aTh TEOPEMY 5. DTOMY JI0KA3aTEILCTBY MOCBSAIIEHA OCTABINIASACS YACTH CTATHH.

2. JIOKA3BATE/JILCTBO TEOPEMBI O IIUKJIOBO! IEPEKPACKE PEBEP

Iycrs mynbrurpad G = (V) E) apigerca KOHTPIPUMEPOM K TeOpeMe 5 ¢ Mu-
HUMaJIbHBIM ducjom pédep |E| = m. Oduesupno, uro m > 1. Paccmorpum npous-
BOJIbHYIO Hada/bHyIo k-packpacky c¢o : E — K = {1,2,...,k} pébep G. Boibepem
IPOM3BOJIBLHOE PEOPo €9 = ab € F. Be3 orpannyenust OOMHOCTH OyI€M CIUTATD, 9TO
¢o(ep) = 1. Pacemorpum B G moarpad G’ = G —eg ¢ MEHOKECTBOM BepimuH V' 1 MHO-
skectBoM pédep E' = E\{ep}. O6o3naunm wepes ¢, orpanuaenue k-packpacku ¢y Ha
mHOKecTBo pédep E'. 3 munumasbaocru kourpipumepa G ciejyer, 4To packpac-
Ka ¢ MOXeT ObITh MOCIEI0BATEILHOCTHIO IIMKJIOBBIX TEPEKPACOK Mpeodpa3oBaHa
B apesecHylo k-packpacky ¢’ pébep noarpada G'. O4eBUIHO, 9TO BCe yKa3aHHbIE
MEPEKPACKHU SIBJIAIOTCS TaKKe IUKJIOBBIMU MepeKpackaMu pébep mysabrurpada G,
I7e B KadecTBe HAYAIbHON PacKpaCKH BhIOpaHa ¢g. Takum oOpa3om, pacKpacka cg €
[OMOIIBIO YKA3AHHON MOCJIEIOBATEIbHOCTH IMKJIOBBIX MEPEKPACOK MIpeodbpasyercs
B Takylo k-packpacky ci pébep G, uto Bce momarpadsl G < E; > mpu ¢ = 2,....k
ABJAIOTCA Jecamu, a noarpad G < Eyp > gubo SBISETCA JIeCOM, JINOO CONEPIKUT
enuHCcTBeHHbINA UK Cj, BKIIIOYaiomui B ceds pedbpo eg. Ecim G < E; > — jec, TO
pacKpacka ¢ fABJSeTCsS UCKOMOM JIpeBecHoi k-packpackoii pébep G.

Honycrum, aro noarpad G < Ej > comepxur enuucrBeHHbI 1uka Cy =
(Vo, Eo), tae eg € Ey. Torma npu j000i HUKIOBOH IIEPEKPACKE IIPOUM3BOJILHOIO
pebpa e € Ey B moboii user j € {2,...,k} noarpad G < Ej > CTaHOBUTCS JIECOM,
a noarpad G < E; > mmbo ocraéres ecoM, 160 B HEM IOSBIISAETCS €IMHCTBEHHBII
nuks C, Bkmovaoomuil B cebsg pebpo e. B mepBoM cilydae HUKJIOBYIO IIEPEKPACKY
pebpa e Ha30BEM ycnewnoti. ZIcHO, ITO TOC/Ie YCIeNHOH IepeKpacKu 00pa3yeTcs
HCKOMasl JIpeBecHBs k-packpacka peébep G.

JlomycTum, 9TO TIepeKkpacka pebpa e B IBeT j He sBjsieTcs ycrnemHoii. Torma
nogrpad G < E; > comepxut emuncrsennbiit nukia C, a Bce apyrue noiarpadbl
G < E; > npu t # j aBiadioTcs jecamu. B TakoM ciiydae MmoC/IeJ0BaTeIbHOCTD
MUKJIOBBIX IIEPEKPACOK MOXKHO IIPOJOJIKHATD, IepeKpambas aoboe peboo ¢ € C' B
J1060it et ¢t # j. Ecim 91y 10Cie10BaTeIbHOCT TEPEKPACOK MOKHO IIPOJIOKHATh
TaKUM 00pPA30M, UTO B KAKONU-TO MOMEHT OHA OKAHUMBAETCSI YCIIEIITHOM MEPEKPACKOIA,
TO TOJIYYaeM MCKOMYIO JpeBecHyI0 k-packpacky pébep G.
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Honycrum, 9410 HUKAKas MOCJIEJ0BATEILHOCTD [IUKJIOBBIX IIEPEKPACOK pédep G,
HAYAHAIOMIASICS C PACKPACKHU C1, HE OKAHIMBAETCS YCIEIIHOM mepekpackoii. Torma
qist mi060it k-packpacku pédep G, MOIyYeHHOM U3 pACKPACKU €] IIyTEM MOCIEI0BA~
TEJbHBIX [UKJIOBBIX IEPEKPACOK PEOep, B TouHOCTH oauH nioarpad G < E; > conep-
xkuT eauHCcTBeHHBIH UK C|, a Bee apyrue nofarpadet G < E; > npu t # i ABISIOTCS
secamu. Hazosém Bepmuny v € V' C-docmustcumot, eciiu u3 pacKpacKu ¢ MOCIe10-
BaTEIHLHOCTHIO IMKJIOBBIX TIEPEKPACOK MOYKHO TIOJIYUTh Takyio k-packpacky pebep
G, 9TO BEpIIMHA U TPUHAIJIEKUT €IUHCTBEHHOMY IHMKJIY C B COOTBETCTBYIOIIEM
noarpade G < E; >. O6o3HaunM MHOKECTBO BCeX C-ITOCTHKUMBIX BEPIIUH MYJIb-
turpada G uwepes Z, a nopoxaéunbii mmu noarpad G[Z] — uwepes H = (Z, Ey).
s kaxkzaoro j = 1,. .., k nosoxum EJ’ = FE; N Eg u paccMOTPUM COOTBETCTBYTO-
mwit monrpad H; = H < B} >= (Z, E}) » H. [ina muaoxectsa pééep MynbTurpada
H nonywaem pazbuenne Ey = E{ UE,U...UE].

W3 cymecrBoBanus JapeBecHoi k-packpacku pédep G u w3 TeopeMbl 1, mpuMe-
HEHHON K MHOXKeCTBY X = Z, cJeayeT HepPaBeHCTBO

k(12| =1) 2 |En| = |E1| + | E5| + ... + | Eg|. (1)

U3 onpenenenus muoxkects Z u F caenyer, aro Vo C Z, Eg C Ff. CremoBarens-

no, mukya Cy comepxkurcsa B noarpade Hi. Ananorudso, mocsie 000l IOC/IeI0Ba-
TEJIbHOCTH THUKJIOBBIX MEPEKPACOK, HAYUHAIOIMIEHCS ¢ PACKPACKH €1, BCE BEPIIUHBI
noJstygennoro nukia C npuHajyiexkar Z, a Bce ero pédopa — OIHOMY U3 HOJMHO-
xects Ef, tne i € {1,2,...,k}. Cnenosarensno, muka C comep:kurcsa B noarpade
H;.

Jokazkewm, 4o st Hekoroporo j € {1,2,...,k} noarpad H; sBiasercs Hecsss-
ueM. [Ipennonoxkum, aro qas xkaxkmoro j = 1,2,...,k noarpad H; ceasen. Torna
£ > [Z] = 1 u |Ej| > |Z], rax xax noarpad Hi comepxur uuki Cp. Orciona
crenyer, uaro |Ef| + |ES| + ... + |E},| > k(|Z| — 1), uro npornsopeunt (1). Cie-
JoBaTenbHO, cymecrsyer j € {1,2,....k}, mna xoroporo moarpad H; saBnsercs
HecBsa3HbIM. Q003HAYNM Yepe3 71 MHOXKECTBO BEpIIHH KAKOH-IH00 KOMIIOHEHTHI
cesznocru B Hj. Ionoxum Zy = Z \ Zy. Torna Zy # O u 8 H; (a 3nauut, u B Ej)
Her pébep, COeTMHSIONINX BEPIIUHBI U3 Z1 C BEPIINHAMHE U3 9.

Cayuati 1. IHukna Cy comep:kut XOTs ObI ONHY BEpIIUHY U3 Z1 W XOTS ObI OIHY
BepimHy u3 Zo. B arom ciayuae B Cy ecTh pebpo e = xy Takoe, uto & € Z1, Yy € Zs.
CnenoBarenbho, j # 1. Jlokaxkem, 94To IUKJIOBasi Mepekpacka pedpa e u3 msera 1 B
[[BET j sIBJIsIETCs ycrmenrHoii. JlomycTum, 94To mocjie yKa3aHHOW MepeKpacku B MO/I-
rpade G < E; > obpasyercs nuukn C. Torga e € C. 113 onpenenenns: MHOXKECTBA
Z cneapyer, 4ro Bce pepiuntbl nukia C upunaginexar Z. [osromy nuki C counep-
KuTcs B noarpade H;. Torma mo mepekpacku pebpa e B 1nBeT j B moarpade H;
umeerca (z,y)-uenb P =C —e, tae © € Z1, y € Zs. ITO NPOTUBOPEUUT OINPEIEJIE-
HUIO MHOXKECTB Z1 U Zo. CriejoBaTeIbHO, MEPEKPACKa Pedpa € B IBET j SABISIEeTCS
YCHEITHOM.

Cayuati 2. Bee Bepuunbl nukiia Cy CoAepKaTcs B OJHOM U3 MHOXKECTB Z1 Wiu Zs.
Ipennonoxum, uro Vo C Z;. Cayuait Vy C Z, paccmaTpuBaeTcss aHAJIOTUIHO. U3
OTIPEJIEJIEHUsT MHOXKECTBA Z CJIEIYEeT, 9TO CYIIECTBYET TaKas IMOCIEI0BATEIHHOCTH
[IUKJIOBBIX TIEPEKPACOK PEOED, HAYMHAIOIIASICA C PACKPACKHU C1, 9TO JJIS TTOJIY9eH-
uoro 1ukyia C' B moarpade H; Kakas-TO €ro BepIinHaA 2 MPUHAJJIEKUT MHOKECTBY
Zo. PaceMoTpuM KpaTdailinyio Takyto MOCJIe0BATEIbHOCTD TUKIOBBIX MIEPEKPACOK.
Torma mpw TOCTEIHEH W3 STUX MEepeKpacok Kakoe-To pedbpo € = x'y’, mpunrammexa-
mee mukay C’ B mHexkoropom noarpade H, mepekpammBaeTca B 1BeT i. Ilpu 3Tom
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Bce BepiuuHbl mukaa C' npuHajieRar MHOKeCTBY Z1. Tak Kak 110C/1e IepeKpacKu
pebpa e’ = x’'y’ B uBer i 370 pebpo npunagmexut nukiay C' B moarpade H;, To mmka
C' comepxKut BepmmHbl ',y € Z1, a TakkKe BEpIIHUHY 2z € Za. OTCI0Ia CIeLyeT, 9TO
B ke C' uMmeercss Takoe pebpo e = zy, 9ro ¢ € Z1, Yy € Zo. lomyuwnu cury-
a0, aHAJOTUYHYIO caydaio 1, rae BMmecro nukiaa Cy paccmarpuBaerca mukia C.
Amnanoruuno ciaydaro 1, 10Ka3bIBaeTCs, YTO IMKJIOBAA IIEPEKPACKa pedpa € B IBeT
j aBasierca ycnemnoit. Teopema 5 mokazaHa.
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