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YE( 6eI./B

mq[EIEItc ltllErcoB cmsAHllocf,tl oPrAHli{Ec[ofi coqflffiExn
tffur{rtEclffi crPnffv?u c rcnollt3oBAH[Ell TEoPIo{ rPAooB

[. B.,[Ereacrril, JI. B..[rueBctraf, , 3.0. Syrmeea' B. O. (ytet€a

I&qencn caraannoclr [Ir2 ] frBrrrtcfr rornnctB€mm rapetrlepx-
clrrarr c?pyKrJpHon (oprym roret([IH. ,[,ua paaamooa ir8ccoE !rrr-
rrecnfi coeporernrg (nenpmep, nof,nrturqecnx apore?nractffi yrte-
aogopogoa) Bosr@ro yclaHoBreHre t[ynnfloaa.rbru cBrEeR rq,0y rH-
Aercarn cBf,saaHoc?r x Hero?oprot rffsruecmr cBonc?Bar.r coe1rHe-
rrfi (tarur rar r€rrreparypa mnennfir roleryrf,pHaf, racca, napartet-
pu lfefrBenns B Faao-rlqron xpora?onpa{rr n gpyrror).

fisaectno, qro Roppelnrgs gncnepmentarbru crpyxtypru napa-
rc"poB (mqercoa ygepanne) c rrllercarx caf,saxHocu nepaono no-
pEgtta,g.lrs crmru Errf,rnrecra coeg;orerri rroer Aocra?ooro 6omolr
Barrqrury ctafl[aprHrrr oruoxeroril t3l. IIf, yreHb[oxri lru olmoH€-
nrfi 6ul npoxsBqAem pacqa rHAeRcoB caaseHnoclr Bucom nopE1roa,
6oaee noeno orrcurerspfi rccrqAy€me crpymyp.

Baegeme rcr.qercoB cBrsanHoc?r Bucomr nop4[,roB a rxonorpmop-
HBe ypaDHeH[s cqfisn cBoficrBa - clpymypa noB[aa! tHaqrx)otb errfi
JDaBHeHTR.

[earo nacroqen pe6o$r rarsglcf, ErBoA ocHoEHD[ ?eoparxtlecru
saroHorepiloctef, aalmcca ocHoBon Atr coctaBt€Hrfi nponp8l,rtr BF
qncreHrr mtletrooB cBf,EarfiocTll ErNcoErx nopEABoB .qfe opntrilqecKE
coqllorelIrn pruruecrotr crpyqypE.

Cqymypnaa @pryra xrr€q/ru rcer 6rrr onrcaxa c noroqbD
HeopxeHrrpoBarHono rpa{a co EaE{eroryr pe6pam 6 = (r , E) I rge
Y=(vr,...,Ta) - rHo[actlo tloloB, B=(c.,...rc.] - [tcac?Bo Dal-

terlnrfl caasef,. Pe6po o. eclb Helmop41oqoffiar napa Bepfi ("r(.),
vp(.)). Bec o. pe6pa cr - Halvparbro€ ruac.ro. pasHoa BaJren?Hoc?r
mrnrecrol cBri8n no 1ptorcry po6py. lb nocrpoerue crqllrcrrqro Fpa{
O EErteiei cBrgru.
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.(4a acex BepErH v , j = 1 ,2 1. .. ;D' onpeAenmrcfi BaJIeHTHocrr
aToMoBr HaXOAnqnXCfi B otnx Bepf,XH&(:

fl=EcJ rlvrce. I

E repxrnax BBeAeHHbrx o6osHar{ent.tfi xHleftc cBraannocrlr nopEAKa

k onpeAeJrneTcfl no (opMyne:

L E
t={r,,r...r1r+r}

(1)

nAe cymra 6eperca no BceM cBasHHv noArpa4au t npar@ G, coAep[a-
q]{M poBHo (k+1) BeprlHHy. caasHur noAnpeo noHl{MaeTca Kar Heny-
cToe noArr4HofecTBo t MHofecTBa v Taftoe, qTo nt{6o t coAer}tT oAHy

BepE]{Hy npe4a Gr nl{6o t coAeFt{T 6oaee oAnofi Beprl{HH rpa{a G, H

Me,rAy JrD6hnrr{ .q8yrf, BepErHarrr, Jr4a.qrlMt{ B t, cJnqecTByer MapsrpJm B

Fpa4e G, He BHBoAnqxR sa npeAenH [HorecTBa t.
Tar rar Heo6xoAnrro Butlxcnatb lrH.q,ercu nopEAKoB 0,1 ,. . . ,D-1 ,

T.O BOsHrKaeT sqAaqa HAr(O4q,eH[n t{HOf,eCTBa lI BCeX CBflSHHX nOAlpa4OB

npa,+a o. IAn per0eHxn arofi sqAeqr paccuorpr{M pe6epHHfi npa4 d,co-
orBercrByDrql,rft rcxoAHorry npa4y, d= (fr$), nqe fl = {er,...,€.},
T.e. MHorectBo BeplHH pe6epnono rparla coanqgaer c MHorecrBox pe-
6ep racxo.qnoro npa{a, f;'= {8.} - MHor€crBo pe6ep pe6epHono rpa@,.
Koropoe crpol.rTcf, no cneA)mqe[y npaBruIy: BepurlHt[ "r f, "j rpa+a t
cMefHb, toJtbKo B ToM CJIJ {ae, ecn}l pe6pa €r f, eJ rpa+a G ruenc
o6qyn aepunny. Pe6epxur rpa+ d rarcne aBJlsercf, HeopleH?f,poBanHur.

JIEMIIA I. IIy c r a ff=(".,...,", )- c B fl s H H R n oA-
' p 

Jl up

npa( e G, t= 
rYr(orti,),vp(rr))-rHAyqrpo

BaHHHfi nognpaS B G. Tor4a t-c8fi3 -
nuf, nognpa$ B G.

A0KA3ATE,IbCTB0. llyctr ,,. , v.. - an6ue ABe BeputtHblr JI€rB-

u{He B t. Ecrr cyqecrByer pe6po n E, coeA[Hnbqee 3!n Bepttl{HHr To

oHo !,r f,BJrf,ercn rpe6yeuuu Mapupyrolr. Ecan re raroro pe6pa ne c;nqe-

cTByer, Torno onpeAeJreHlD MHofecSBa trcJnqecrBJrc! no KpafiHefi vepe

2 pe6pa ""r, ".. r Jle,rarue s fr, ruenqxe I(oHIIeBHMrt BepotlHalrrr vrl
tl v1, coorBeTcrBeHHo. Ilocroarxy f - cassxHfi-.noArpa4 a d,ro cy -
qecrtsyer Mapflrpytr coeAxHmqrll €" f, €. n d r ne EuBoAflltlxfi Ba

npeAenH MHorecrBa i. Ho ronga noJr"oo""i"JlbHocrb BeplxH xs ? 
'ue-

r+t(n
J=l

-!-2,, 
,)
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pe3 KoTopble npOXOAXT gToT xatrlNrlpyTr ffBJlfetcf Mapl[pyToM B G tcueA(-
Hmqt{M BepEHHH v, ll v. r{ He BblBoAflq]rM 3a flpeAenbl vHo,GecTBS i:.

- lj t2

Jleuua gorasana.
JIEMMA2. I1 ycrr t=(v, r.,.1.', i-ceEIrHbrfi ltorr-

^ t '?
npa+ B G, cocrof ltlHf He Meiie--'rl€:M il ,l

AByX BepEr,rH. Tonga eMli 'lool'BeT.i..-
ByeT HeKOrOpblfi cefl3HHli nOArf,ai.i
= (e.

J,I ,o) B d (ne o6auareJlbHo eAlHcrBeHHHfi) 'I t t( ') ii'
F

q r gi .!rt,o{r.), vp(:.)} = t'
AOKA3ATEIIbCTB0. Tax rar t - cBnsHHf, noArpat B Gr

cTBlmr uapmpyTHr coeAxHf,Dqxe BeeBo3MofHBre napH BepElH l,t3

BHBoAflqr{e 3a npeAenH MfloxecrBa t. PaccMorpnu nogrpaQ E= {e

Jr ), coeloaqrfi rs o6regnHeHrn Bcex rarcnx vaDsrpyroB.

TO cyttt] -
r't

,Yr(oo(rr), "F(il)) 
q t. Ho tar EaK KarAafi BeplurHa fio c it&(oAlll'-

cR xoTf, 6H a oAHoM t{s paccMorpeHHbD( MaDmpJrroB, ro E q.u {r., (, ,,
yF( ir) ), r.e. 

.!r,ro,:,) , v:( i.) ) = t '
.fl,oraxeu cBf,sHoc,rb nogrpa{a f. iogrueu an6ue g,ae Beput,tnu ep,

"q nogrpa@ t. Paccr.rorp[M nx KoHr{eBHe BepurHbuo(p), uo(s) rls
EHnecKasaHHlno ro(p)€ t, ,o(q). t. ijcar v".(p) - rolq) , ro IIo ofl-
peAeneHl,lD E BepEnHH ep n "q ,rBnflroTcf, ctre,[HEMtt B G , ]t HaJt[qre
YApEpyTa I G, coeAnHrrrmleno "p , eq, AoKasaHo.

Ecar re v,r(p) I va(q), fo B G cJqecfByer Map[rpyr, coeArHf,o-
qxfi Beplll!{Hbr va(p) H va(q) , He BbrBoAflr{xfi 3a npeAenu t. lican K

KoHqeBHil pe6pau 6tono uaplpyra go6aanra pe6pa €r, tr e"r To cHo-
Ba nonyql{Tcfi Mapulpyr B G, He BbrBogrqnf, sa npegeiu t. 'fan i(ar Jro-

6ue gaa coce.qH]rx pe6pa uapup]mar paccuarplBaeune Kar( Bep[urHu i,
f,BJIf,DTca cxerHmrttr ro rronyqaercfl Mapupyr a 6, coegrnrmqnfl Bepfin-
Hhr 

"p 
n "q I{ He BHBoA.EuU{fi sa npegeaH MHo[ecTBa t-. ,'lerrrua Aor(a -

3alla.
fun onpe.q,eaeHnf, MHor,ecrBa t Beex eBrrgHr,rx noqrpadoa rpads. rioc-

noJrbsyericr pe6epuun rpa{ou G'.

Ilycro fr - r,morecrBo Bcex cBflaHHx uo4npa(oo pe6epuoro i i,;'rla
G. 0npe4enuM MtioxecrBo no,qrpaQon !,tcxoI{Horr(r i'1,s(,a, hHIlyl{'{l,J,civ'i,rx

cBrsHbulr no4npa{auu pe6eprroro rpa$a:
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^ 
= t.lnt"ur.), "ilr.))l(crr,"',trr) eE)' Q)

06osnatuor

s = {(v.},(v.),.. .1v.)). (3)

Tongg aepu crqpmps
TEOPEUAI. lIaauE.
AOI(II3ATEILCfS. Ilycrr t € T. Eanr t colefm poBHo o$ry B6p-

ErHyr to t € Br ec[ll re coleFm He reHoe ,qByr Ee[Itm' lorno f,clF
te 2, t eA. CaegoaaretrEBo, t€auE r I g a u B .

06parro, ecal t €B, ?o tcr. Ecur re t€A. to coolBerct-
ayryr nog'pa{ 6 = 1.rrr...,c,r}rcBfraroil a 6 nrno .reue I, noA-

npa{t 616er caasrm E G, t.e. t€8. C.rleAoBEletrbHo. auB gf r
l! = AUa. TeOpera Aoras8Ha.

Pesyarrator Aon$auHon teopeilH aBtfi€tcs erqA)mpe: .q,.[f, onpe-
Aef,eHra Ecex rn.q,ercoB cBf,saxHocln tro {opnyaar (I) Aoctarcqro nan-
!x rr{6ec?Bo Bcef, cBrsHr[ nogppa@s pe6eprono npa[a r no cooftro -
neHnfl (2), (3) nepeI"tr r Ercec?By Bcex cBRsHE nolppa@a rcxog-
noro npalp.

0muer rnUJrr"nBHEil xemg, norJrueHnt Bcex cBnsHtE nogpp@a pe-
Je5'nono rparp. Bnegex caellmFe o6osHacema:

dr) = fl, itr) = E; d,) = (i.), il'));
fl.) = fl.-.)11.._r), i(r) = g(r-r){g,.le.-. e g.),

d.) = (d.), fi(.)), k=2,... D .

r!a+ dt) norl.r"rca rs rpa{a dt) ot6pocuaauner Belrrcor
e. r acex pe6ep d., ruyr4.qemmtr Bep,{He arrr t.A.
- .06os*..u. u"pei. flt' rxcegrpo BceI cBasrcq gogrpartsa rpeiDa

d(t). Tar rer. ilt) = d, ?o fi1t' o 6. r190.il') rflect npocrl/D
c"pyrsypy: fl') = (..), $"= l. .Ua reno il') = ((e.)).,{u ro-

.rJ reHr.f, peKyppeHrHono coo?HooeHri t€qly r.HCectBarr 6(r+r) , A{t)
Aof,aer crqlyuw teny.

JImn3.JIo6an
rpa(a g npa{a
6oaee qer He
Hrx troArpaQa.

BE
A{.)

pErHa cBf,sHoFo noA-
pas6raee? ero He
otAe.f,bHux cBaS
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.q0[(i3ATBrltCfD. Ilycrr t - (crr,... or.,... ".r]. Paccmtpor

nogpparp I 6ee acprmor c.., filrcrr oa pacnqlaetca 6oace qex Ha

ABa cBf,aHDr nolppa$a 8n = tlprr...,eD.), l" - (cer,..., eq"),

€, o ("o.,...,crr ) r t.l. Tir rar n6grpa4u f,r,?.rt' nc cBfsi-
l{H or,rr c ,qpJrxr, ?o B rHorectBe dt) ,"t pe6ep, coe[r,mry Bat
me-rr6o lpe Bopmofl pasru nonppa@a. Cregonarerano, a egtlm{n
cBfiEmrn no.qppafl nogpap 8r,f,2,91 odreporaer Bepurrra ".r,
?.e. cyEgc?B!,D! Bep{Htr "rra 

f,r, .r.1t:i "rr. ?, lamre, qro 01.

cx@re c Bal[nHerx eJr, eJ., eJ, B Gt-' . Ho lan xar Bep{Ha

er. ec?b pe6po er. = (vdr.), vp(r.)) rcxo.enono np@ r ona rfiet
6urr crcton c BeImHon cJirlotrbro ecrr y p€6ap er. , .r, ectb

o6qge aepmora yyr E rcroAHor rpade. ArI8Jlonrwro y p€6ep cr_ n

J2
e

Y

ecrr o6qga Bcp,rHa "y. . y pe6ep or. r er, - o6eg,a Bepmota

'.. T"* o* pe6po ueet rorbno ABe Bepofir .ro no rpaf,Hen repe
Y,

.q,Be BerExHH x3 Tper "rr, "r. r yr, coBnqllgDr. Ees onparuueHnfi o6q-

HOCfr romo cqlltatb, * "ri = tr.
o6ugm aepouHy rr. = ,r. , Eoa?Oray B

pe6po, coellrfi1ee ""* "r, n ,

.q,oBegHBec? JIeuJr.
TEoPEtlA2. llnorecaBo i{t) cocronr xB

o6teAxHeHrs qe",Ep.ex rHorecrB:
I) xHorec?Ba fitr+r'i
D rHorecrBa(cr);
3) BcBr o6sc.u,rneHrn Bepuf,EBt o. n

r€x ,HolecrB ;; g(r+r), B roropur rpr-
ey?crlyc! rorR 6u oAHa Beplnf,He,
crcrHea c BepuxHon ".i4) Bcex o6re.u,nHenrfi. BepErHH €. r{

rByx rHorec?B'ro 6{r+t) ,rr**, rr?o B

rarAor xs Hrx ec?b xota 6r no oA-
HoR !GpEnHer cretjqf, c Bep[rl{Hof e..

AOIU.3ATEIECID. lfuerectso fl t/. lorro,rrpqlcrear?b rar p&-
ArHsHro Henepeccralqrrcf, rr{of€crq filt' = fi(t+r'l u a, rg€ 6(r+r) -
n*orcclBo cBf,BHu no1pp"&o" " 6(r+r) , cJrqgo.aror.ro,t'(t*i) 

""n"

. Ho tonla e.

E{.) .no#o
cr. . IloaJruermoe

, "r. rreDt

ct/qecTBoBarb

nPo!8Bop€qne
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MhioxecrBo cBnsHHx nogrpa4oB , d")^, 1te coAeprar4xx Beprxxy ".i/r - MHof€cr8o cBf,sHbrx nognpa@a a s*' r coAepGa.qrx BeptrlrHy e..
l{o tax- r(a6 no lel:ue 3 Beptrnna "" paa6naaer tn6ot csrgrHf,

nonnpaj B G'^' ae 6orae qeM Ha ABa cBFsHbr{ noAnpe{a, He coAep-
raqrx Bepu;r4H(: ',,:* (r.e. nognpa{u r,rs tn::"]: ll ?ilril*" I?.*.fnoJr)Naprcr ardo nyren npilcoeAxHeHnf, Ko Bceu nognpa{ax na 'L

BepriHHtr es npfi ycno8nr coxpsfleHlfi cBf,sHocr]r nonJnreHHoro 
""flpsB e"(k), ,ioo nyreu o6te4[HeHnf, .qBJfi cBrsHHx no.qrp@a ns n

c noMorrlbD BepE[Hbr er B oAr{H cBraHHfi no,qnpa{ s G1 ",,. Hpoxe ororo,
A He coAep[r{T gJreMeHTa, cocrofllero ra o4ttoil Bepllt{Hbr e.. Cle.U,o -
BarerbHor A ecrb o66e.q,xneH[e MHotnecrB, yKagErHHbIx a nn. 2-4. Teo-
p€Ma .(oKasaria.

flepexog or r,rcxoAxono rpa$a R paccuorpeHm pe6epxoro npafa
np}l Burrl,IcneHHl{ r{4qeKcoB cBf,3a}rHocrr o6ycaoaaen tpe6oaanneil ynpo -
qeHnf, ualrHHHofi pearxsaqxrr aJrFopr{rya aEqxc,Iefxf }{H'qeKcoB cBrsaHHo-
ctr.r. Ilpoctar npoqeAypa nonJ reHxf, MHorecrB lf\t' , k = n-1 ,...11 ,
cBf,gHED( nognparfoa nonyqaercf, toJrbro 6aarogapn BbrnoJIHeHlD ,reuuu 3

.u.na pe6epaoro rparpa. .[an rcxo4noro rpa$a aemra 3 HeBepHarqro JIen-
Ko npoBepf,ercr Ha npruepe rp@ G = (V,E ) , nAe V = (v.,Y2,v1 ,v5),
n = {{r, ,vo } , {va ,v.} , ( v, ,v. } }. Bepulrna v. p&36nBaer cBfi3-
aufl no.qrpa{ (o.,rrrvr,v"} Ha rptr cBsgHtrx nogrpe{a (vr},(v.},(rr}.
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