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Baenexte
Teplrn "uogyrsnoe npoxsBe.qeHre" 6uI BBeAeH B pa6ore [I] .urrt

HasBaHllf, olepaqln HaA ABy r npa4atrl.t, noaBonrnqefi cBecru lpo6ne y
llsoMo[Ersrla tl ruronop(F{oro BxoUAeHt{, r( oqlAqe Har(oa,q,eHx.s HeruoTHo-
crr{ tpa{e. B [2] ana.rornuxaa onepalpra npeAnoreHa I[, H&(o[Ae]nrfi
[axcrraJrbHLD( o6qrx no,qfpartro8 IEyx opx€HTxpoBarrHbr( r.tJ[{ HeopxeHrn-
poBaHtcrx rpa4oB. B [3] gra ofiepeflfi o6o6qAeacfl Ha cn]^{arl HecKoJrb-
l6lx. o[IepaHAoa I{ BBo,s[Tct noH.fiI]re uoAynbHoro npor€BeAeHxa oTHrclr-
feJrbHrD( pascr{eHnfi rpa{foB, qao rrosBoJraer peEarb prA sqlaq o[peAe -
neHr{s crpJa(rlrpHolio cxoAcr8a rpa4oB saAeHHono cexeficrBa [4],

PaSoru, noc8f;ll€HHHe r{syqeHxn cBotcrB MoAynbrHx nporsBeAeHxfi
HernonorflcJregHn. lliaecmu ABe crarbfl: [5], a noropon paccrarprEe-
nTca xPoMarxrrecEoe qI{cJIo, xpoMaT[qecK[fi r(nacc r.l HelurorHocrb rro-
,qynbHoro [pol{sBeAeHkr, n [6], r Koropoi ,qaDTcq ycnoBlE npeAcrax[4-
Mocrx rpa@ B Bt.tAe oAynbHoro rrpcusBeAeHr,rr AByx Apyrxx rpa4oB.

B Hacrorqefi pa6ote oflpe,qenaercfl o6o6qeHHoe xoAyJIbHoe nporrs-
BeAeHle xax onepaq[f, fl4q |pa4€ srpesynbraroM xoropofi rBrae?c, He-
xoropHfi HoBb"'f, rpall, coAeFaqnf, x$+opraqr.rD o coorBercaartr( u€iqqJr

EJraccam{ BepryH rpad.oB-oflepaflAoB t{ o coxpaneHrx 60 HecoxpaHe-
Hllr Ilplr oTxx coo[BeacTBHr( onpeAeJleHHE( oTHoueHl{fi Meli,qt [apat{n
sepurn. ,lgxxaa o[epa4{r o6o6qaer orleparyrn, paccuorpeHnHe a [I-O],
r{ r$Jrqaercs B caf,sr c sa.qaqal oflpeAe.,reHxfi cTpJrxfypHoro rroAo6x.a

rpa{€B. npl{ epa$r crpyr(TlrpHoro IIoAo6ri rBrflTcr nsofiopffisr, rso-
uetpua [?], raoromn [8 ].
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$I. ocnogaue onpe.qeJreHrs

flycu c = (u,x) n n = (v,y) - ftoHeqHrre HeopreHttapoBaHHHe'

rpe4hr 6e3 nerelb c MHo ecrBa r aepouH U = (ur,...,5o) = G,2,...
...,pc],v = (v,rr",...,v*) = OP,...,prlx MHorecrBa r pe6ep

r,1.
PaccMorpnu Beftrop-oyHxr-Fn E: UxU u Vxv + Rti craa.flu0/ro B co-

oTBeTc?Bre r(8r[Ac, nape (u,v) eepllxx Ppa4oB G Il H HexoToprd,l t-Mep-
HUF u,rcJroaofi Bexrop E, (u,v) . ts AanbHefiue[ 6yAeM cra{Ter b, qro Bcen-

m E(u,v) = E(v,u). !,car gnaqerqn 6ynxqru E onpeAens,orcn rolbro
cBorcraal4r4 rpa4oB G n ll u xHBap.raHTHLr orHocI{TeJIbHo 9l3orrop0{stra'To

!(u,u) naeoreu crpyKrypHof xapaKreprcrrKoft BeprnHE ui I E(uJ)-
crpyrl,ypHo, xaparrepl,lcrr4xo, napu {u,v}.

iiplMepe].ax crpyxrypHrD( xapar(Teprcrr{K sBJlfioacs:

I I, ""* 
u cuexHa c vr

e{u 'v, = 'i ^'IU - B IIPoTxsHoM cnJnlaei

d(u,.r) - paccrof,H:{e Mex(Ay q }l v (r.e. gl}lra ftparqarmePo nyrr{l
coeJuHfioqero u c v );

t(u ,v) = ( t.(u ,v) , t"(u ,v) ,. .. ,ro(u,v)) - Bexrop rtne,l, coe -
,u{Hf,iou{fix u c v; ,u,(u,v) ecrb rrrcJlo nyref, AnxHbt 1 MerAlr u x v.

Iipl ,repalrr,r qlyuiryrn, xe aiaouprxca crpJmrypHulrtt xape#reprtcrx -
raMx, MoryT 6brTb:

6,(u,u) - uerxu Beptlrnx E MonerynrpHro( rpa+al( [3];
L(u,v) - eeca pe6ep (u 'v) 

(,qnuru pe6ep npx pacflonoreHnx rpa-
(a Ha lrrocnocrrir, oHeprxr.r xrxt{qecfixx cBfi3efi [9] u t.4,);

(ltyrtftUt{]r, 3aBncsqxe oT s.Wepaqrlx EepInH rpa(ra.
06o6qcHHoe MoAynbHoe [pol.BBeAeHle onpe,qenrM xax onepa4rn I

l{a.q rpa@Mr.r G x Hr pe3ynbraro[ xoropofi rBJlaercr rp&[ L(II,Z)rGVH.
MHo[ecrBo BepxrH rpa{a L ecrb tirHoxecrBo w Ecex yropf,AoqeHHux

rrup (u,v) {a BeIrxrH u€u u v€v c oArHar(oBrln{ xapaxreprcrxxarrs:
g(u ,u) = E(v,v) .

Onpe,4c,nxu Mrrofiecf Bo z pe6ep rpa+a L. Ilono&[r qro Elf, w llr €

€ *l napa { w,c') = ((u,vl(u',v')}: u,u' €U, v,vr< v EBrrercfl
pe6pdM riJa+a IJ TorAa Lr ToJlbr(o TorAa' I(orAA BunonHre1cfi cneAyDu{ee

ycnoBne cMe Hocru: f = a& bE, rAe npeAt{rar a = (u,fur&#tr) onpe-

Aenr{er ycnoExe B3alMHo-oAHo3HaqHoIo coorBercTB}ta aeplllaH, a llpeA,l-
Kar b. = ((u,ur) = E(v,vr)) - ycJro8xe coxpaHeHr.E aHaqeHrn 6yHI( -
qnx E npx ,qgHHou cooraercrBxx.
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$2. Ilpe,q,craBneEre rpa4a I, E A;{cfiperHoi ruocltoctt,

llpeplcraal:u uxv Ho ecT8ou foqeft AlcxperHoli fl.rocxocTt{ B (tsp-
Me apa oyrorbHr,rr(a n, coc{ogqeno na pc roprsoHTaJrbxro( x &r 8ep-

TTEaJIbBID( pf,AOB Toqer (ptc.I) .3a-
Hl epyfl Fopr{3oHTa.,rbHHe psAE cBep-
Xy BHfi3 r a BepTl{XAJIbnHe - CJIeAA

Hsnpaso. ttar4m aepmr.ray (1,5) < w

noliecTrlM B Toqryr nefa4lro He ne-
peceqeHrx 1-ro FoPl{soHTaJrbHolo }r

J-no BeprrftanbHoFo pfiAoB.
Paccuorpru Hel(oropoe Ho -

u4 xecroo r = {(u, ,vr) ,(u. , v, ),.. .

1

9

v v

Brc. I ...,(u,,v")) g r. flpoeHlr.ref, l,Ho-
frecTBa I Ha rpao G H&3oBeM MHo-

ecrBo Ie = {ur,.1.,\ ), s Ha rpa{ H - irHo ecrBo r*=(vr,...,vo}.
npoekryrf,,lr roArpa4a (I ) 6yAeM ctrxrarb no,qrpa@ (Ic ) s c n
( xE ) g o.Ipa{6r c r{ H 6yNE npoeft4{mfl rpa$a n.

Pannou uxoxectaa I H&BoBeM *rcJlo rr paBHoe uaKct{ aJIbHoM} no-
JmrrecrBy BeprlrH, He nefiar$x nonapHo B o.r.HoM palrJ. Hsueruree uno-
fecrBo I paflra. r cocTot,lr l{9 r Eeprrffi I,t onpe,qeJlfieT BgaI.IuHo-0A]to-

SHaqHoe comBercrDxe q: fG - IH.
nFflMLP I. Ilycru E(u,v) = d(u, v). Ha pr.rc.I- r$o6pareH rpa4 L =

= P, V P4 . I'lpoexqr{sxtt MHorecrBa r = {f,1 ,w2 .n, ,n+} s lY f,an.drcs
Ic = { I,2,3 } n :* =12,3,4}. PaHn MHcrecrBa I paBeH 2.

v v oyHsr$f, E,

4--\ -_I_ onpeAenrer p&o-

U

U
2

:

,"{l

6lleHllf, lrHo ecrB
U T V Ha UIaccH

{ur}i=r x {Yr}:=r
Bep0txH, t4Meou+{x

oA,tHaEOBUe SHa -
qeHrla E(u,u ),
u e u. x 6(v,v) ,
v € vJ. IloaroMy

ptc. 2 BepflxHU rpa4oB c
n II Mo Ho saHy -

epoBarb larux odpaao , uro r 6yAer odae,trllHeH,ler HerepeceftaDus{xcfi
nprroynoJrbHxr(oB Ut x vr, 1=1 ,2 ,. . . ,roln(u,n), pacnonorerurD( BAonb

,4{aroxaJrn rpsxoJrrorbHi{xa n (pr,tc.2).
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$3. Marplqa c exHocreii npa+a L u E-p&3.no[eHr4s
npato B -o flepaHlpa

i,lxorecrgo aHaqeHr, +yHrfl{M € Ha napa( BelrrrxH rpa+oB c 11 1{

MoxHo rpeAcraBt,trb. B B,|Ae Ma?puq t = ilE(r,i)lir,l €u ,1 ft --

= liE(i,j)ilr,r.u .flycrtt4,1,...,{i , (6T,E[,..., { )-
uHoxecTtsa Bcex rronapHo paSnri{.rtD( 3HaqeHr{It +yHxt tI4 E Ha napax Bep-
uxH rpa+oB G r H. 0npeAer,tu n Marpxq 4( {) = tla*, ll ,

[], ecnn €(k,1) = 4 nkll,
e ={-t<t 

lc, ec;rra E(k,I) I 4 flnx k=I.
Axaroruqxrnr o6pasoM onpeAerr,ru a Marpnq .l,,( €T ). lio:llruexnwe uac -
plrrlbr flBnrprcs crMMerprlqecxr{i,rlt 6rHapH 

'4n 
ri,tarp{qarJrI c HyJIflM[ no AIa-

roHaJrr4, r'r23ToMy raM Mor(Ho rrocraBrrb B coorBercrBre Hexo{opbte rpa+hr

cf c!,...,c,€ n nl,x!,..., EE . trtxoxeoae icfl * tirf ) na:oaeu

E-paanoxeHnf,Ml,r rpa+oB c r,r H.
nP[tiiEP 2. Ia.a O = nn rloiic,{HM €(u,v) = 4(u,v ). Torga

tlPiitlEP 3. Airf nn6oro rpa{a c ero &pa3roxei{}.{e cocrol,rr xB G

TLoPEIiAl.i,larpxrla cMeftHrcrei Acvlt
:,paea L=c9tl I1onyqaercr{ r.r s Marpl{tIu
t 3€rMeH'Jt:l AraroHarrbHux eneMeH4oE
v a?pi{ qailii,r pa3 M epa pErpH' c o cT o ri u.irlMt{
us Hynet', a HeAl(ar0HarbHlrx oJieMell-
rots E(i,j) - l,r arpnqaun lr(E(i,J)).

IoiiL3ATlllbCTBo, 3anlruepyeu crpolg.r r.t cron6r-[J MarpnrlE cMe flo -
cref AL rpa+a L = GVE napam (r,r), rAe 1€u, k € V.Marprqa AL
pa36xBaercf, aa lj uuxopoa Arr p&3MepoM p*xq, (pnc.3), o6paso -
EaHH$( nepecer{erurflMr.r crpor( (1 I) '(1 3),...,(r,pr, ) r croa6qoa
(J t) ,(J,2),...,(f ,&, ). lls onpe.qelerurs rp84a cv H cneAyer, qro
nce lir{Ripc A., cocnoar rr3 o,qHfix Hyxer; nptr 1l J xa rlagxor'i Ara -

a.

,"=r:i:?
\C O I O
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/0 010r
,b(r)=( ?8861\o i o o/

I t 9l
rqil'2 ! Ol

(l

xG

_i

2L



t
1rl

0 A
1 2

A
1 ,p^

L o
2 I A

rD^

"P6 rl 5G,"

( r,r)...(r,qn) (.,r)...(,,pn) ... (n*,r)...(r*,rr)

Bac. 3
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(,' ,ni)
(z,r)

{ 
" ,nr)

{no,i)

(16,qr)
o

IOHAnn Arl CTOflT HyJU4, a HeAnaroHarrbH f SreMeHT "(.,*),(J ')paaex I, e-c.zn E(l,J) = 6(k,1), r,( HyJno - B nporr,(BHou cryqae. Cae.qc-

BarenbHo, AtJ ecrb Marpr{qa cMetHocfef Heftoroporo rpa{a I E-pa.3no-
. rem{r npa&a E.

CJIFilCTEIE. [1 ocxo.nrxy cVH = H9G,ro uar-
pBqa anVC, tronyqeHHar I,r 3 sE saMeHoil
At{aroH.aJrbHHx 9JreMeHToB llaTpIqaMtl
pasMepa p6 xpgr cocrofiqnMx rs nyne';,
a HeAlranoHanbHbrx oJreMeHro n E(r,j) -uar-
plrqaMr,r .tE(E(r, i )), Moxer 6Hrb aonyqe-
Ha l{3 hvn noAxo,qaqet nepecraHoB
xofi crpox rr cror6rIoB.

IIPIIMEiP 4. IlonoenM !, . e. TonAa urxop er, (llJ) B ar ecrb
nx6o rarplalla c erHocrefi & pp8@f, (ecnr{ (1 ,J) e x ).,,x6o ri{ar-
plqa cuefrHocref, q .u,ono:rr6xrn rpa$a H (ecnn (r,i). y' x ). Cne,q,o-

aarerblior q flonyqaercs, ecrx B Ac Baue[rllrb II[aIoHaJrbHHe Hyn[
aTplqaM[ pE! Ih' cocroru$M'l I{3 Hynefii Ha ocraJrbHiD( Ilo3r{r.rrr( 3a-

uermlr 0 arpnqefi A ,a I - Marplqef, AE.

2
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Momro ggrs cne,qJDrryo ,r{{epnperaqnD €-p&jncreHx.H r ltcrloJlb3yf,
npe,qc?aBneHxe rp:rsa L B iprcxperHoil ulocRocrI. Paccrorprx nognpa4

D 8 L, nopol(,!,eHririi .qFWs ropn3oHTaJlbrtrrl pfAaufi B n: (1,1) ,
(i,?),...,(r,&) r (iJ),(i3),...,(J,nr) (prc.4). 3!or ro,qrpa4
f,BJiiercrr ,qBy,qonbr Ju, er3 BepulrHu (r,r) r,r (J,L) aecuerHn, a rc
cMe Hccrlr (r,k) r,r (l ,1) surexaer c etrHocrb (i,1) n (J F).Pac-
cirorpxu roMomop{xaM, nepeBc.qrqrd- (j-;) B (;,r),l=t]prr.noxoruop6-
HHfi o6pa3 rpala D 6yAer i{exoropH[ ppa{or. r€ €-p&3ro[eHrf, rpa-
+a s.

$4. o?HoueHfis iroAo6fifi rpa+oB. Hp{reprr rlono6xF

lpa{$ c r{ II Hasctseu E-r{a oMopft*o,tn, ecnr{ cyqecrByer BBal4!.rHo-

oArrogKaqHoe cooTBercrBne e: U -T, coxpaHrmqee aHaqeH[e bfirqfln
€: E(u,u) = E((u),(u)), E(u,v) = f(du),dv)) Arrn Bcex u,v € u.
iicnx rpa{ts nsoMop{Hlr, a E, - crplrxrypHaf, xapamepxcurxa ($I), lo
oHll 6yAyr x E-xsoMopOiHMn, 06parnoe JnBeFAeHne cflpaBelIrBo, rie-
npnMep, Ajr.fi E = tl r E,=r. cTpjn$ypHoi xspaftTepxcTxtrofi, &,Ifi KoToporr

E-r{BoMopPraM He ecrb rrso},ropflisM, rBJIre?c8, Hanp xep, AJrxHa caMofi

&,rr{HHoF npocrofi qen t coeArHflqeI ,[Be Eept{tGr. Jln6ue ,qsa rpa4a rs
tr!,K4.*'cl 6y,Lyr B sToM cl;nrae E;raouopprunn. OaHouelnre €-r8o-

E

MopfiiaMa o6osHarflu B BrAe c €H.
EyAe noBopxrbr -.rro [xeer $ecro E-BroreH[e c a x(c E n), ec-

nn B E cy{ecTByeT noArpa+, E-rsoMop(xEr, G.

- /urur " 'u\IIoAcraHoBxy 
[v.,"" . . .""/ rasoaeM E-nepeceqeHxer npa(oB o I,

E, ecnfl floArparbr ( u1,u.,...,uo) ) sc n (( vrrs,...,u!) ) gf,
E-nSouopFu x MaI(cr{iraJbHH no BE loqe}orc.

Eygeu roropmr, qro rMeer uecro E-cooraercrBne r{s c B lrrec-
Jrx Ana fta:(qofi u€ U cy4ecrByer oro6p€i{(el e e-.: U gv Ts,roerq{o AJr.f,

ra,(Aofi v €u 6(u,v) = (9"(u), o.(v)). Oinouesre 6-coorsercr-
Bus r,rs G B Il o6o3HarflM B BxAe c.l E.

lps4! c r{E HaBoBeM 6-roAo6xbefl r ecltr{ c LEt{ELc. Ecfl
npa@ Lusoxop$Gr, ro, oqeBr,rAno, oHn €-noAa6ru, qx|qen o6perHoe

JmBeprAeHlre xeae;xo. Ilpluepaun E-noAo6n, nalancr rsorctpra [71
(d-ro.qo6xe) r r€oronnr [8] ( t-nolo6ue).

,EVAen noaopnrt, qro lMeer uecro E-BftDrrclflo rpallr G B np&!
E(c iH ), ecrnt a H cyqecraye! no,QI'parl r E-noAp6rnr Fparfu c.



, ldacrfirrroe E-roao6[e onpeAeJrr{ xar( napy (c ' flr) ,cr s q Hrg E,
c,<!> r,.

Cne.qlmqas cxeua rox&3HBaet
orHo[reHrfiM!,1 noAo6x, rpa4oE:

ecff E-
crpyr(TlPHaa

BSATMOCAT3I{ MeXgJr pACCrIOTpeH]fiM,l

ll
r.c Es

2-c :
$

cc i

E

E - c<i> EG =H
lt +G i> E.

Xapaxreprsaqrn orHo&er fi t-:tsoxopEsMa B Tep ffiax o6o6qeEro-
ro MoAyJrbHopo npomeaegeri.rx gE€f, cae$[oq88 ]

TEoPE{A 2. Ecnr (((ur,rr),(u.,rrr),...,(u,,v")i)-.

nn"***) I r,, ro rr o A c r a d o B x a f 
uru'a 

.:.)
\vrv" .. . vo ,/

ecrb E-nepeceqeHI{e rpa0oB qt{ Erx o6-
PaIflor eCnU yxAaaHHor0 BnAa noACTa-'
HOBfta aBJICeICfl E-IIepeceqeHt,leM, To
noArpaltr E L, rIopotiAeHHHrt MHoxecr-
bou BeplIr,ln (u.,r'r), 1=G', fiBJrrercn ftnr;
K o i.

. AOlm3ATillLC{BO HenocpegprseHHo rron! ra€rcn t{s oflpegene}o{r 06-
odqeHHoro llo,qyJr6HoFo npor3BeAeHrr, f-nepdceqerfls t{ I(Jrrrot..

onpe.q,aurr rerrepb Kpxrepxt{ E-cootBercrBrs l.l E floAo6xf, rIElloB.
flycrl (E,,;E"i'.., {) - xnoreclao Bc* pagJuroro( sxaqeflfi

*yrmr+rr E xa tixu u Tx T; )mopsAoqeHnoe rronoropHn o6pasor (HarIptr-

rlep, neftcrKorpa{t ueou). fuge,rrl a G xermop3m: aepmrrly u.lfrrotecr-
io U pas6uaaercr He xraacH u.(u) = {ur l(u,ut) = Et}r r= iF,
lmoprfloqet[rIl Ha6oP xoropu r6soaer orrrocr{renbHu E-pas&eiuei .

rHorocaBa L rIo orHou€rm x Beprxe q.; flo ana,rorru c. l?] onpene -
JMr rarprtry croes {c) rgerrp. a(o) lpaits c: r{q) = [a., ll , a;, =
= lur(u.) l: I = 1,&.' J{*b' l(c) - rHorecrBo Bccx pal}Jlrltuto( capox
rarpn+I r(G)

06osria,sx uepes fn(u) x h(v) crport {e) r' r(u), coorBercr-
BJD0$e Bepururar u€ U t{- v€ f. Ecn l-fi ererenr ciporr.ln(u) :ne
[peaocxo,qlr '1-ro ore eHTa crpoxx &(y)' l{.,hr To 6yAen ct,rrars,
qro h(u) s \(v) . E9n g,ra xarAoi crioM { a ,( a ) cl,upcrayer

I(,Ixrofi B8srDaarc, rencmaJrbl[tfi no Bx.lmleruD llormfi ltg,qfpaQ.
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crpoxa H.B {n) raxss, qoo U < U , ro 6yAer currarr, rr*o a(G):
s a(s) .

jlllMilA. Ee:rr a(o) si{H) t{ a(E) < rr(c) r o (c)=a(s) r.r

Pa = &r'- 
.{OKA3AT!JILcTB0. Sanerrr cHaqara, qro l(c) mc€rr qe.qJmqee

ta
cBof;crBo: .!."r, = .]t..", = pg ,lra m6Io( 1I =IE. Tercru ne

cEoficsBou 6o:iqAaer i '{g). Iloerorry ec)rr Dof,rb crpom {e lt(c ),
r[e(c), rg ei(n), {er(s), &r, nororE U s t " t: t, ,o
nonJ utr pc- ry. Torga Arfi .Eo6ofi crpoxr (a.'...,atr, B ,(G, c)'qecr-
Byer paBHeE efi crpofta (br'...,U r (E) (eoIr rxeJocl xora 6H oA-
Ho crporoe HepaBeHcrBo ar <br, ro oxasa.locb 6rr, tfio pc<DE ).Toq-
Ho rarfte,0,m .m60, crporr a r(u) cyqeqlayo! psBHaf, e, i rt(c).Cac-
.qoBarerbHo, 46) = (r) .

Cacgyuqgf, reop a, 0606rBr posyrDra! t7], Apm nplreprn Ifno-
,qp6rf, rpa/&€B B rcprxHa:( lrarpl{Il croeB.

lEoPr;l A 3.

I. r(c) < {n) +> c B nr

2. a(c) = r(a) e> e<L s.
AoKA,3ATEI!CTm: Ibrcra r(o) s r(g). Bosrr€r. rporsBoJrbnyD Bep-

m.IHy u € u . .qlrn crporq r.(u) G r(c) clm|ecrglre! c,rpor8 h(v) G r{E)
ral(ar, qao 6(u) s rr(r)I Paecxmprx orHocr{aerbHre E-pa:Oret!{r
(ur'u",...,uo) x (vi;rs,...,Th ), cootBerccB!,ug{e etrx crpoxan.To-
r,gri nior.ranoairoe .om-6p&erue q , vlorrenaopoeee ycaoanmr q(u) =

E

= v, e..: u.5y., tsee1 cBoficrBo {u;u.) = E(0,(u),o"(u.)) Arf,

urc lrrr I = E fiycrr renelr c 3> E. Pacormpor aeprrlr urv =
=-q.(u) n coorBercrDJDlsre xt orHoclrreJrrure Fpas6trcrot* (ur ,..r
...lua) n (v.,...Jb ). Tongp o"(u.) gY' oaxyre creArer, rno

1(u) s 1(v), a $Iarrrrrr {o) s (E). Elopoe lcaepgBrue a€opa.H
cneflye! t{s nepBoro ll mfa8sffiOl BlEe n€lotf.

.{gprr renepr )<aparcreproaqlrn E -uo,qp6ri rpa{os r leprurax 06-
o6qpffioro xoAyrrHoro nporsBeAeHxs.

[u{ c unorecraol aepr(r,rn,...,ro} r pe6ep ({r,rr) lr{7}
6ylor'HasuBarb oa6alpt c qeHrpox r.

TEoPE|A4. Ara cyqecaBo !aHI, cooaBe!-
c r B rr ! cL r' n o o 6 x o ,q lr r o r Ao€!*aroqHo
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HaJr}{qrl€ BGVE cyrPa0oB - sBe3A piH-
ra PG' rHof ecTBo qerSpoE roTopHx
Il eer paHr Dc.

.(0[rrA3ATEllECTB0. .(ocraroqHo on err{rb, rrro aBea,qe B c V E c
qeurpo n = (u,v) r Ho,iec[Bo BaprH ((u 

'v) Ju.,v,,), ...
. / ""r...bc-\...' (5n-r, oru-' ) ) panra pn onpe,lanaer noAcraaoBry \ *r,. .d_, It

Ars ftoropof, {o,nr} = E(v,nr), r . i-,pc+.
. Itprrepxfi LDrDqermf, ,qa€r cneAl,rqefi

1E0P[I0 5. .{.r r LarrnqeHf,f,G B'E Heo6 -
xoAxuo r{ n,ocf aroqHo, cao6E BGVE cy-
IIlecTBOBArOpe gBesA pAHra !6 I Hof,ec-
TBO r{eHTpOB TOIOpEX tlXeer paHr pcr{
rrro6H Bce r IIpoerqrauII oarx sBegA
na E 6En o,[rlH rl roa re Ilo,qrpa{.

AOI03ATUIE0IBO. f"- c lr, ro B E cyqecrByer no.qrpa4 Er,

nna xoroporo C<^aE 
r. TonAe B Clgrg GVHrno reoperae 4, cyqecrBJm

yta3arIrH€ a yctroBnx aaesgg. 06parno, nyclb H,-cg ecab noAfpao,
BOIOpHfi SBnssrca npoelclfiefi acex 3Bes,qi yfta3aHHto( I ycnoBlx. Bce

'flpoen$x arro( aB€3A Ha c coB[q,qaDr c c. Ilooroxy prr rpa(oB c x
Et BH[orH.E€trct ycJroBxe flpe&qyqefi leoperfl, a gHatn{lrc SH.
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