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ATIAIT3 EI?IT'{ECIO,IX CBO,bf,IJ IPA0OB

B.A.Cropn6oraroa, Il.lJ. Xsopocrog

ilaa 4ocraro*ro 6onulrx rya4oB BaJ(m,qeHre Merplqeck(x xapah-
repkcrrlr, Hanpnuep, npx aHaJrls€ c1pyRt]rpBofi nHtopMaru[,6es [pr.rMe-

HeHflf, iBil craHoBrlrca HeEoaMfiHuMr a rrpr{[eHenre UBa,l caorno,ecan re
no$sosrirlsa Hgr(oropoft eAxHoi xerolrKon. ocxoaofi .qJrf, ee nocrpos-
rfif, Moxer 6urb Ha)(d,q,eHxe Marpr{q croeB raa{or I I l. C arofi ! ie.r hn

r{cc.[6gyDrcr Heroroptp cBof,crBa !pa(roB, r E*fleftx M xa r(orophlx or-
HOCI{TCS paSeHCTBO Marplq CnG8, ycTaHAB'rnBanqge, ralor€ t?a{N rliicrsf
oAHr r re e Me.l?nrEcrre xapaKrEpxctl{ru{. CEotrcrBo rgol,erpnqHocrt{
r"a,toB [u ] noaBonaer onpe,[erntb roracc rpa,foa c oA[HaxoBrn{r{ I -
cne (TpaJrSHuMr xapamtprc?fira x.

Ilycrr c(v,r) - roHeqHHn cBmHu, HeorTeO 6ea nerenb x rpar -
HrD( pe6€pi v(G) - mloxecrBo EeporH, I(G) - MRo;ecrBo p€6ep, lvl =

= p , l r l= q. flo4 pacctoarreu d(u , v) uerqy Bep[xxaMri u , v G 1'

nonxuaercf, A,ltrHe fiparqallrctr qloc"of, (u,v)-qem B r?a,io c [bj.
tyaqra d(u,v) J4gBJreaBoprer arcxoMan xerpxrx' noatorry Bce xapa:(-
aepl.lctr{rr{, cBtsaHHue c paccrorHriMr B t?altsr HaSoBex MerprqecKx}4n.
Cpe4r rom .umxi' 'riiiiiii$ lif lhcca - "srcqerrp,{cute'r'H ei n "arc-
raHqrorofi a i :riFairePrtafi ni.

l..l r c qe Hr p !{ c n.r e r.a ul6 x ap a K r ep n c -
t r I( ]t. .rlamuf kJr6o xapaKreprrcrB,.qpl{o BaH Ha [IoHf,rt.lt.l 9 rcreht -
pncmera EeprxmJ rpa{a (cu. ra6r. I).

no!€rstcrernue xapaftrepucrxrs.r rtosBorfiT paccuarpnnarb oco6ne

lotorectBa orei{eHToB r"@. B ouu.tute or xapaxtaptrcrnx rx Mor(Ho tra-
OuBaIb I(OHClPYtqIalo,l.

tter*"p rpo4" Lbl - wrarecrao rpunn (v) rarn(, qro e(v)-r(+).
Ilepx{epri Fp@ - Mnorrecrno BeFirxn {v} lax x' uro e(v) = a13; .



'i a6 r r q a I

06ogxa.€r{re HarueHo BaHre Brqlaxexne Arf, Buttr{creHra

J xcrteHrptrcxrea
aepuuxu [b]

e(v) = n+x d(u,v)
u€V

PeAryc rpa+a [5 j r(o) = oia e (v)
v€V

.(.r) iauerp Fpaqg [5 ] a(o) = nax e(v)
v€v

Srcqearprcrrer
$a4a

e(5) = r e(v)
v€v

5
- -.. (G)

0peAHra orcqem-
pxcxteT BeprxH B

rPaoe

e"r(o) = A e(c)

ae(v) = le (v)_eopl

ie(v) = s1e;-." -.

J rcueHrprrtroc"b
Fpaila

ac =A r ae(v)
P ?(v

2. A x c r a H q r o H H r e x a p a R T g p r c r lr rt r{.
Jfo" rra6c rapaRlgpxgmt HenocpeAcr*Hlto cBf,saH c ArctaHutafl Ep-
uxlr ltp&Ia (ra6r.2).

.iapaftrepxcntxx 7-I2 uonyr nprMeHirbcr 1,af, orleHr[ crerleHu oA-
lropo4Hocrx l?8(ta no [xcrarqronnuM cBofictBau. iJ aenoropu oryurim<
BMecro xaparreprcrrr ll yno6Hee llcnorbooBarb 13-16.

['lo qannory Rreccy xapaxropxcrl.tr( Mo[]to Bqqen.rtb creA]mqle KoH-
crpynlfl]r: cepeAnHa rTaQa - ioroftecrBo BeprxH {v } raxrxrtmo o(v) =
- )'(C) ; qeHrp rfiecrr r?a'Ia - ${orecrEo BegmH {v} ralt]{x, qto
:., (-'r) = ni (o) .

J. C Bo icr Ba AIc raRqx fi. llpxBeAeM Heroropu€
cr€.neHxr o nrbra}qxE( rs [2]. Ilyc$ G(v, X) - cBrsHbrn r?84, lvl=p,
r:it=.rrTOrAa

4



ta6rrqa 2

t 06osrta-
raHx6

lbxraHora&t6 &pacruc,r.ra E[rqxcrexx,

1 o(v) 4f,clan$s 6pxlo. [2]
(rcnrprutoc?r [4] )

D(") ={"
8 d(Y,u) - ryerD curslluti,

. - ttclfgrflI.

2 D(G)
Anctaru+ra rp&a [ 2]
trnmrpaqre [4J ) D(c) = {iEevt--

D(v) - r,lla6 csssBuni

LclEaflnr.

D'(c) lllflxlaJrrHas rxcraH-

[Xf 1(wn-o*"nt
= otu D(v)

v€V
D(c)

4 a o'(v)
qxclarqxoflrloe orrlo-
HetoG Eegllll$ ql xx-
Hti{nra

a D'(v) = u(v) - o'

var(c) &prarfla rpa{e [2] var(o)=6y6p'1";
v6,

6 AG. Anctarquo$ro9 orrro-
flcBro rDaoa (tcll! -
parrsarria' [4 ]D'

&'= rao'(v)=2o(c) -pD'
r€T

? Dcp(c) Qranaa arcrarqnr
8el)oXH

DcP(c) =2Tc)

8 a D(v)
f o(v)

Axcrarqionnoe otrJlo-
H€ltre Flrrxllu or
cpeaHeno

a D(v)
E o(v)

= lD(Y) - Dc

=o(v)-D
P.l
cI).

A D(C) CpeAno€ AxcraH([oH:
HO€ Olrglot€Hra rpa{a AD(o)=lsaD(v)

10 1(v)
CD€trflee ort orieHxa
*ddxtu rPa{a [I4l r.(v) = PI!}

u r,(v) CpeAHelt EqApa$rEroe

3ffi3Tfl1**"',
n"(v) = r*rJa(v,u) 

1'?

L2 u!(o) iixcnepcxi ry4,i8 tl4l {(G) = oia nr(v)

13 o-r(v) 06patnar A8cran$i
raDdxEE

o-r(v) =lD(v)

L4 D-r(c) 06pqnaa g,nctatqln
ID!4a D-i(c) = ;td)

15 D'-r(O) 06pafiar Halrr.rEat
arc?aqx.i

D'-r(c) = mr o-r(v)
v(?

16 L(o) 06pmme qcnpafl-
sllort

t(o)= r (D'-r-D-r(v) )=pD'-r-2D-'(c )
v€y

L'l s(o) domaroHoc"E r?ao.
t3l r. tc)'f 

",3o 
d(v u)= E#rD(o)
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1) p(p-1) s D(c) + e =f tn' + 5p - 6),

2) p-1 < o(v) sl(p-1)(p+?)-s.,

paEHcrBo rl6er 6mb .q,octtltittrilo AJI8 Bco( q .
3 )Zp.aes v-2s D(vts +(p-1) (p+2)-q (des rr- c,renexr aelurxu v)..2

fua m6ut ry@a
4) D(c) s D

raEre cnlreBq[IrBr cBorctBa:
II)ao, noryqa€xHft r€ c(v)+o(e\v),r'geo\v-

JEareHreu Bapl!]lHu_"
5).D(G) + D(G) >

(e- - gonomreme c).

?(6)

ntllntrenrrtD( e, pe6€pr
p(rr{), n ora oqeHr€ lrarrJrulafi arr p z 5

2

e)
lircraqm de o[peAe -

n0! ry40 oAHosHatfio - y
r(r.t r?arhB o n H (pnc. I) Eo

,q,B Be@.rHrr c g,rcrarogefi 5
n .Eo fpn BeIlrHH c .q,[c{aH-
qrgn 6, Ho orni, oqpBrAHo,
Hel.rooLot{HH.

r(: r(r) t,'(

r(e

E

1:

(e)
c)

Pnc. I fua cBrsru( rpartsB B

TepMrHa)( Erlcrarqrn Moftlio

c(hpiryrrpoBarb neo6xolmroe x AoctaroEro6 ycroale rono' mo p€6po

tBJrtercr r()crolrr,l aocratoqHoe ycJroBlre raroub'rolloaogfll:
I) P€6po x(x(o) rBtrsgrcf, xocroM roriAa l.I aoJrbxo rorrAa, tor-

Aa rarAat BelrnrHa B c xr€€T MeHMyD AI{ctaEIrm, treM E G \ x .
2) I!a& Fawrb?oHoB, ecJt[ AJrr Bcrnc, Bep[Mrsr v o(v) s

s [* (3p-4) ]
Ara Aepeereg MffHo BqAgn[tb Aonornt{reJrbHrD cBorcrBa.
I. Ecar v - Ee[[rala cBrgHoFo t?a4a Grto G cotrellruf norpHBa$-

qee.qepeBo I aaroe, qTo D(v) BG coBrqAs,ef c D(v) B r.
2. Cp€An cBnsHrE p-BeprlrnHu( t?a&oB A6peBE, rueor xar-

lreHE[rlm BaprlaqrlD
3. Ecrr vo,vn,..rr v. - ny,[b B AepeBe [ ll vo r{Meer Ha.[i€Hb-

$,D ,qrc,!6Hqm qpenl Bcex BeprllH [ , !o
o(vr) < o(v.)< ... < o(r*).

4. B ll6p686 c),qecrBJtet poBHo oLHa BaporHa c Har er6flen Axc -
TaHruefi lso aBe rarG BoIxltnHH, x oHx clre*HH.

t)



b. Bepnxa c Ha[6onBuen l(xcramlxefi B AepeBe tB,rnercf, Bucs -
qe n.

6. jlcrarqra BncFqeft Beprur.rHH B .q,epe8e t Ee i(q@T 6urb Har-
MeHHnefi, ecrr 1l lil xrx l:- .

4. C ao ic r B a ft o !{ n a ft T H o c r tr. [Ip{BeAeMo[eH-
ru r.ra [j ], qqenaHHne AJIn cpeAne Axcrar{qw q}a$a, ornnmmrqefici or
KoMrrarrHocrn Fpallla Jrxub koo,IFr(neHroM l/?. tlltte G - cBrsHHn p -
BeplnHHuf, rparf, rorr,a 2 s s(c) s-i (e+1). Hm:rar oueura Aocrrrra-

eacfi Ha noJlH6rx npa@x, a BepxHf,a - Ha rparhx, aB,lmqrxcr npocrHM
nyreu.

B [3] goraoaHo. rrlo oqerra p(c) s 2d(c) sBtrrerce Haruyueh
AJIE rrpollaBoJrbHla r?@B r !r@er 6urb ycxrcHa AO p('I) < 2d([)- 1
[orbRo AIf, AepeBEeB c Eeqatrurl Malreq)o .

5. .tr y n n q r r c Jr o f, H o c ,! tl. B [9] aaonrrca xapax-
TepxcrrKa rparia c - filllfiq]{t eFo cJror(Hocrq

g(o) = -PS- E y(r,J),
P + q r,J. r<J

rAe p - wclto EepEnH rya&ar q- u{cJto pe6ep. y(l'J) - qncro pa3-
rxqnE( flpocTrD( nyrefl rc BePorHH c Ho epor{ 1 B BgPEx[Iy c HouepoM

J . J'ra35rBa€"cr, rlTo E(G) o6nqaa€r cre,[,y@rxn cBollcrBai.rs MoHo-

roHHo Boopscrser c trlcJroM raK BspurH, rar i pe6ep rTa+a: ospafia-
er ereneHb cBEsHocar l?a4ai coolEarcTB]ret rln lErtxBHoxy noHf,tl{n
cr6Hocrr{, cofloctaBJrra 6o:Iulre rscra lpa{au' rotopr€ "BnrrEnf,f"
clorHo, x nao6oPot.

Yraeprgaercr, rrto altM cBolcrBax He yAo erBoPSr rgBec? -
HUe Meptr cnGHocar $0-I2], Ko'roPlE orHocf,tcr I xl4opirsqroHror.y
co4ePtraH D tl 6a3rPJ'DrCt Ha HeRo[opE( xHBaplrar$Hl.( paS6rerqE( MHo-

fecTBa EeprrxH.
Iloxaeano, qro ca r sr6Hm.{ p-Bel}orr[n rl)allox trBrnercs trp:

6(re) =-11{i*i(e-2)'
IF2

E

a camoi tll)octur - p-Bsp[llHHoe AePeD

ior)=ffi.

L t(p-sQ

,l

Tp



IIR{IEF 2. BHqncrexre w,ron$x crdrlocrn !p@ G npeacraBrcHo
xa prc. 2:

Ta6rs aI

E(c) = ls_ E ili,r).#28-?6.3-
Piq r rJ

r<J

o

,

Ptc

6. 0 t n o c r ? e Jt b H B e pas6reHra. Ilog orxo-
craerrbHm, pas6xeHrex v(c) B [I] nonx a€rcr paa6rexre ?(o) no

orrxluerrD ft rodutr {fircrpoBamuu noaifiof,ecaBaM onexeHTos r?@.la-
ro{Ml{ oJrei{eHraMr Mor'l,T 6rnb EeporlHHi pe6pa xJrll nyctoe rolorec.rBo, B

glyqae ronororxqecrm r?a$oB B raqgcaBe oJreueHTa roler paac]lafpx-
Barlca npaHb. B rauecrBe noA HmecrB gteMemfoB, rarx]. o6pasoitrMo-
ryr 6rmb ru6lnnu unaecraa Bepolru, mtmecrBa pe6ep, irxfiacrBa
n -oa BeprllrH nJrn po6ep r r.n. llpraena,r onpeAererne 1ar cJryqafi Bep-
I!t{H.

otsocl,reltxrur pas6reE{eM MHotectBa BeIxrrH Arf, u € V HagH -
Baercs lmop{AotaHHo€ MHfigcfao It.raccoB vr(u) Taroe, rno

tr1"1 = 1vrt") l; = ili-,r,." €rr .' d(v,u) = J) roucc vr( u ) na-

suBaercr J+aoau A:tr ux) .' Il1rcrr v € vl(u ), ronla vr(u) o6osratflx qep€B vr(u) t
HaSOBeM eno CO6CTBAHHIIT c.'roeM BeI THE r , a CIOI{, y rotopro( Holre-
pa Ha eAxHxrty 6onb[e rrx MeHD[re j, cMfinrntrt ctpaEa xrl.r cneBa,ec-
Jrr B Hrx ln€ercf, xorr 6Dr oaHa Bep[rHa, cu€fiHai v . Orreangxo, uro
Irf, ,D6ofi BepEnHu v f u acenga trMgetcf, Hgn1rcroi aesun crrer]nrh
cJroi.

*m nop*AeH*rf, noar?ad cJ = (vr).

I

1 r(t ,J )

I
I
I
i

2
3

4

2
3
4

J
4
5
4

5
5

I
3
3
3

i,
3

3

3
3

t=8

!

2
1



llcro ruaoprrt o clrefiHta ,oBED( r.r qreBra( clrod Alt H€Roloporo
crof, V.(u), B erou cIrJnIa€ Aoc[asorrHo, rrro6H ror.f, 6H A,trfi oAHo[
mpomu'rs vr(u) a crref,Hu( cnofi cltq€maoaara Bal[rura, cxeNi-
Haf, efr crDaBa rurr creBa.

0tnocrtanmp pag6rreHxi flopofir,aDt parr6fleHxr cte-nouefi B€B[trH.
Itycrr,ar, - cEenenb plrro ", iorra q = alt.') . aft"l . u$t"l ,
nge ai(u), {(u), a{,(u) - ooolcrcr*Htto raBar,codccBroor x q)a-
gan crenemr iprrrru 

-, 
B pas6rreHnx t(rr) , noropm coo?BaacrBenro

paffiu rDrcry cli{6aHED( c n Eepdt{H r9 ,eBoFo cuqiHoro, co6crElrrolg x
npaBoFo crexHoFo oroea. o,rerqgpo, trto reBat eeneHb JD6ot Bel[r.rHrr

B orHocr{?orrbHox pag6trem{lr He paBHa xyan. Co6maeraran ctoneHb xo-
rer 6rnb paBnon tlym r EorlAa .q,aHHer BeprrlHa He nplonql€lrf,r He(tt -
HorO, qnuy, pe6po roropom co,q,epirrcr B AaHHoM cnoe. Ecrx B HeEo-
TopoM o,qHoBepourrHorr otHocrteJlbHox pag6reHt n y Bcex EeplxH HyreBHe

co6mBeHm€ crerreHx r ro rpa& - [ByAoJrbErft [I].
Beponra v B Heftorcpox croe vj, Jlk,c Hyresof, l|pa8ofi cre-

neHED HaAHSa€TCt tynl{roBon, nHOf,eCTBO BCeX Taltm lgpollH - t]/ItI{rO-
Bux m{oftecrBoM ,qaHHoro pas6reEta, a odtegnHrrE Ecex lynrtoBL[
l,oro[ecaB Ec$r oAHoBepErrfiII( pas6rerqfi - rJmxKoBror mrfigctBoM rpa-
@ tll.

Ilogrpa{ ( r.,"(Yo) ), ro c v,nopqAsrntr i[rfiecrBor w.,r(vo),

nAe t.,*(Yo) = ,!or.rr(ro), HasoBaM k-crorhm, norcox lorr k-

rorcor. Ilpr k = O norlnra€x 0-n o r c: (Ir,o(Vo)). (Y.(vo)) .
= c,(vo) rurll l-cnon. Ilpx r . I noayrraex I noac: 1w.,r(vo)) =

=( T.(yo) u vr+r(vo) ) . llamelxr,r, .$o rp8l[ (Yr(vo) u Yr+a(vo) )
nof,cou He tBJlrercr.

npr 1= e(T), k=o norc G.(r) = (*.1"y.0(v)) HasoBer o6oJtotr-
Bor rya$a no orHooerxo r aapurxi i . Ec.rr-t'l nal {e(v)) . a(c)'

Y(T
!O Cd - .!,xarBrlla.lEHaf, o6oroqr ryalts. Alrs,lomtlro umno onpeAe -
$rrL paAxa.[bHyD o6oroqrq/ c! .

Itm€pecHm cEanenr{r o rya{s rcr1m 6urb notyqeHl ny!€x t{oyrt-
xrn erq "a6ooantHs[n croeB. Taeoe nasBaane uoiHo latr clrosr pari-
6reqn r?a{a no orHooelm r erp qein?y.

7. ll a l p r q u c Jr oe B. [xcectay ornoorreJrbrufi pas-
.

6t.reflfl xdro conocralr?B rlaqmtr croeB r'(c) = lle.r[, t = I(lf
9



i = fffi). rartra o6p$orr, q{o a, , paBao qncry BepxH B J-M croe
orHocrrellHono pas6rexxf, no or.oiirm r i--lor rfloiecrBy v9, n=1vf 1.
Ecan vr(vi) = i , ro a.,; = 0. Ecar lmoplgourr crpo,tr.r i'(o) io
WeBHreH]lr AnxBu ( rr.rcra r€HyJre$o( gneMeHroB),a sareM ynqpEAorlxtb
capolo{ oAxHaEoBotr .0[rrHu reKcnror?arb{qecm{,To nonyE{M raHoHr{qecrqno

r"(c) ual?raqy. fipr n . I noJlyrs{M Ma"pxqy croeB o,qHoBagrtrHn[x pas-
6l.leHrft.

IIo anaronrr c Bellllrnmlrx uarprqauu rf,(v) MoriHo paccxarpn-
BarB pe6epHrc qacrr Merprq caoer r[( x ), s xoropu oJrefreHrau co-
ornercrB1mr saaqenxf, pagp€soB M€ .qy cnoglo{ (wcaa pe6ep,coegrnno-
qre cMerffiE clrox): rf,(x) = llbrlll, b., = lEr-.,51 ia E.-1,J - MHo-
)iecrBo pe6ep, coeArHf,orqfi cJro[ v._. I{ v..

ttomraa ognoaqlrrnxaa ,rarpnqa" c.ioe B Mder 6urb npeacraBrera B

"rrge t = t{{v), {tx) I .itoxxo raroie paccMaapxBarb uarpxqH cre-

Almqero E[Aa. Bepornxpe MarpruH cloeB r[tv, * ) , noJrJ reHHHe no

orHooenrm r pe6paMi l6(v , i) - rce g:tr HecMotarD( nap aeprm.Oue-

BrnHo r too {(v,-) u r[tv, I) = r'3(o ) . jJrf, Marplrq c,roen BBeaeM

cJreAyrqxe o6osxarrexrr. ilarpnly

l'r(a,) -

nprxep Haltqeu D.E.Eoccoxou.

IO

2
2
2
I
I

2
2

3
i,

I
)
J

4
b

r.roiHo npeAcraBrrrrr a srAell,2,3 (2,2); 4,5 (3rI)[ rfl.r, ecrr Ho -
uepa aiporn He Barinu, a anne tl.(a,21; 2.(3,I)1.' I,ls xeBecrnlo(
cgof,crB [I] Marprq cJroeB orMe'rrir crrqA),Dqxe: o = H . 

^1161 
= 1r(tt);

lr(o) = ri(n) lc =a ,,qaf,e ecJx y r?a{oB c I H Her HerorAecr-
BeHHro( aEf,onq){rrgvqs. 3ro BepHo E rox qr{cre n AJrr aepeBbee l,r(G)=
= ),t(E) ,a 1r(6) = 1l(s) , pAe r,J < 0,2)i eorn { lr(c)} - ce-
ue orBo Bcex 1- &rpxq r?a&a, ro vt Blcex l,t(E) = ]ti(c) ,l
ric. = H . 3ro c.regyet I{3 cllqecrBoBaHxf, napH eaDo8 c x H (prc.
3)r'. I,b {(x) = ,{(x) He clroAJrer, qao c : E.

B xacro4ge EpeMr ne xaBecrHH [pruopu rpa4oB c r H , AJrs l(o-
topu( He BgrroJrHrrrcb 6H creAyne{o coonrooeura; l,!(v,r) = r.l(v,r) -
-c =H n {. {a{tv,rl . 

^ri<"r) -G =H. 
-

r)



B narpr.rqe croeB Moryr co,u,epiarbcr ro,rA€crBerc$p caporr. Ara
foi,EecT BeHHocTb crpoK onpeAelf,ea Ha HfiecTBa BelDxH HeRotopoe
orK)noHre otBrrsaJlenrxocrr. tlaor uarprqr cJroeB, cocroflan xo Bcax
nonE)Ho paorlr{Htm ctpor, HanHBaercs l<nerrpox rpap.

Vi lt(c) = lr(H);

rrr = ir3.(2,2) ;2.(3,1)ll;

^'z= 
lls. (z,1); ?.(3) lii

^'= li1o.(2)ll:^r = ll5.(1)ll.
Prc. 3

itrarpruu caoen rBjrmrc, AB]nrcpHt0trr oEHocr{TerbHHMr xapaftxeprc-
Tnr&\fl r?aioB.

I3 [7] ncoregonana "tor$ocrb" rA€Hrr.r{Mnaqtrlr rpa{oB arlrl,fl xa-
paareprcrfiraux. B [8] sBolrrca noHf,rtr€ n3o er?rrrarocrr rpaloa. fo-
Bopnr, qro H laoMeap[rreH I,Ig O: 0 "t H toFAa { toJtbro rorAa, tton-

Aa Mf, lp6of, neprorrnu i'<v(o) c14ecrayer oAnosxal*roe oro6psfterc{e
q: v(o)"l v(n) raRoe, qro Anfi rn6ro( Beprt{H T,u < V(c) co,tpa-
HErcf, paccrorrlEra: d(u,v) = a(g,,q): q, r.{cv € V(H) .EcJ { G ^} H

n E "+c, ro G <.a E , r.e. ryallH rsoMerprqHH. B [7] aoraaaror ne-
o6xoAx6re t{ AocaaroqHrp JrcroEr.rr rgoirerpfiwocrrl r?aDoB, koaopHo Qop-
ryJrlpJDacr B Bri4e 1(c) = l(tt) . c +a H . Tanru o6pasou,rpa{u G

I H xsoMetplllrrH, ecn[ rr l-cfletrpBr coBna,qaDT. }{souerpnvnrc rparfu
Mopyr l{rGTE pagJrr.nrta Beprmmft€ Marl}r{rl6r croeB nepsoro nop4gra.Ila-
{rr c oAxHaroBrofi Marp]{qaux rl3otrefpflqHu, y HtD( oA HaEoBo l,r B{cJro

acex ao3M6Hb0( coorB€,rctBtlfi, na rotopoe BJIrf,er rr[Ilb qxcro oAlHa -
ItoBrD( capoE B MaBpxqar(.

0,reangxo, EceFLa xMoer r€cto G <.,> c, r.e. Ipa& BcenAa noo-
MerpxqeH ce6e, l|rrcro cootElclDfin rp@ csMot{y ce6e He o.qrHakoBo

a,t pSrxt&lttr rya{on. Orc qxcro onP€aetielc, HaJlltllgx eoEla,q,e@(
cTIloK B MATplq&Y CrOeB.

f.ilerprrqeckxe xapaftreprcrxrrr a

M a r P l,'q u cJI o g 5. Ilorceu, tno Horle uelpxrEctne xapalt-
.reprorxrol ygo6Ho Bu.orcnerb no rrarpxqarr croeB. Pe6.no{Aet ro,rrrb

9 Ylt?IlIIe cnodB IIq)Bono noir{Ara.' ol4rftruD, auunc.nrxp no 'lt(c), HarrcBeii l-Bu{s{oinr.on. Henocpql-
ctEeHBo tig cBorcrB xarPxqr| eroed creAxrer, ttro ,q,J[xtla crpoRx ?eBHa

I

E

5

II

a

7



ercllcIrlprcx.rery coorBerc?BJMef, EetrIlt{HH. JhtlHa nepBo, ctpofl paB-
Ha Axarlerpy, a nocrrqAr€fi - pqlrycy rp@. l'arrn o6pagox. oscqeHr-
prcme$llr x.apaEreprc,rxHl l-BEwcrmor.

Ilocromry arcranuoHHlro *aparreprrcrffifl Buqr{c:l&[cfi €peg AIr-
claltrur Eaplt H, ao t{x r-BHr crrMocab ctrqA]€a rs l-sl(a{crxuocall
o(v), v e v. Pacororpr{r. ,,.-n BopollHy rpa4a r B€rrruHy atJ.i (i =
il"-;lD) , c(1) - srcqoalprcrl€" i-R nepurru,rolopaa piiaa cpr-
uo paccrotHxn Marru/ l-n Ee[ExHoi x Boexr eFxHa x rc J-Fo croa
pas6rcnrr 0{r). cpoarpya no acex dnorlnusir cr6A!@yD Qolxyay:

o(r) ="[') "...r ,

rc roaopo cneAl€T l-$rErcrxMoc"b AxctanuolrHrtr xapaarcprcflR.
3ry @pryry

l(,irlo rII}xMeHrIb

Ara HenocpeAcf BeH-

4 HOFO Etrr$CneHt.l

, ttr .qlf, norlrueHllf
aflajlllfllQ€Cf,]{l BH-
pmeHxf, onpeAeile -

z I 2

?

I
Gtr i

r s Ancrattrlxf,. fuf,
npnMepa paccMorprlr

Py,c. 4 Pnc. b Heroroptre rrsBec!-
}nre ryalts.

&a rpa4a [Ietepcexa (prc.4) lenro !rcraroBrrb, trro l(e*) =
.1110.(3,6)ll , r, sBaqr{r, D(Gr4 ) = ,5. llaa rpalh XnayT,a (prc. 5)
l(ow) = ll14. (3,6,4)li, rr, sHaqrr, D(cHw) = I@.

llycrl C, - npocron qrror nop4Afta p, rorAa

^(cp) 
= llP'(2,2,'-,2,1)ll ,

1

oET ! t'
It
I

9

t

o

,

aI

/z+L-2j)

ecJtlt p (trHo, ro olcr) =!',r eux n heqerHo, ro

r(c-) = ii:,.(2,2,....:)lt. D(c-) = 
p(p'-l)

Q>_!\/2
Ilycts KD - norHHn !, -BeplrnHHrR' rorAa

^(rip) 
= llp(r,-1) ll r p1rr,; =J.(ELL.



II!r""" f,p.,p" - no&n ADlEorbHH[ ryall c nopnArGror ,qoref, pl

x p2 , roFr,. 
^("r.,r.) = ll n, .(n.,nr-d) ; n. . (n. ,n.-0) ll , orryA8

rcno uorytuiD, qro D(5r,p") o p1p2 + rr(r,-tr) + p.(p"-{).

llmro smflcrrtr xaprrrqrrc"rRx He no Maqrxqe l( c ), a no

cnempy r(c). Taure xa;nrreprcflE(r r(o[opuB Haso*x l,+notrparb-
rGux, MoF)rr 6Erb xcnorbsoEalN .q^rn r{gJ ttott cBolbtr clraaorplr[ rpa-
608, orr1lqAenrextc oar@errrex raorea?rqnocrr P], rmex cpsBronlrt
xapamept{crrr, nof,lnaxttE( no 1(G) r ro l(c) .

[s r4ln€pa rya{oa (prc.61

ctrelJ€!, tao Qlllrrurr crolHo -
r c{r q)arh E(G) ae aaraetca L

EDrurc.lrlrofr. ,[Um atxx rpa@s ,--

'Iarprqu 
coDll4AgDa r r[l€o8 BrA

^(c) 
= 

^(E) 
. 12.(2,2, I)i

3.(3,2) ll.
sHa(Erflt r(r ,J ) (,uc.ra t[Een pa3-

t

B:
t

Prc. 6

al

a :'l

Ta6rrqa 2

IIo ra6a. 3. rna qxegemr
n{rrn8 Arf,fi E[,lr cooaEgrcfByuFltf, Eaparo{ B6plH),. f, {op{rre art

G:

t

G

Hrc I).

ErrS4cJrerx, crfirogu rpg$ ns 5 .rerro lrcranoamr, tno E(c)- i5u,2,
g(r) -?4,3, r.c. g(G) I I(H).

9. IlpoFparra rcrprqacroro aBar rsa
n p a 0 o n. Ilporyaua flaxqlaHxr xGrpxrrcrk rapameprefrf, f, mn-

tphB nanxc.tra ur murc lll/l p4a 0C EC afl ( npnore-

Ta6arqa 3

t'!i

lrl)oryrl crrtxr onrcalI{e ccEncaB
I&n4gcr t:ro?opra rpaBrra omcanxt

caEllct! t?alos tla lor Fa: illa cetalbrsa rlnpai nxra nepao-

qralor H. 
'3e 

ocRA-3.o.

llorrccrp aDo! rlrc nqagrnrsnasr€, ontdrxroEarb orAolbrro.
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rc r?@ . qenL r ( r^nf,) saeoAa '...' tl€trD x (nrx) stana i' ...
mr nocr€[pero rpalh . ...' qanr n (xrf,) oEgag "'i.

Onrx r?a! rahre iBnaercr cexe ctaou. [lrt cGxerctra r ni€Ha
rpa4oB Mopyr cosrof,tb rs @orsaorrxrx Ha6opoB cruBonoB.ilenr - ero
nocreAoBarerbHocrb Ha6opoB cr.rMBoJroB, omrc Baqro( BeI[xHH, rl pas-
Aerxrerei, f,oropat coorBercrEysr rlem a rpaSe. 3segns - sro ioro-

ecrEo Ha6opoB crlMBoroB, omlctrEsDqro( Bep[nHy r cMe[HHe ef, BeI[xHH
qepeg coorBercrBJ@re pagaeJrxrenr. llaoarpoaannar BeglxHa v Mofier
6mb onxcaHa B B4qe . v .. rba[ P: M6gr 6HTb onficaH B Br,qe

Ptt .I-2-345 .. xJn{, nprMeHf,fl .qonycr{Mrre co4paqgHlrfi, c qenbn

yrreH}&rrb .qnxHy sanncr n)meM ycfpaHeHxt nocr€AoBarerbrbcrr rlJ4rx(
noAp8q qr{ce,, MorHo oamcarL P5 .I-5.. . Err[ ", 

+ y , ro"oplrn
caM fiB,rrerca gBegAonrMmHo ganrcarb B BrIe tr, + Y r Y_- L,2,3.. .
lhr, nprueann aHeJrorr,tl[ItE corp8@Hllf,, MffHo non]rurrb E3 + v.v - 1r,
3...

Bepunu ryaoa Morllf 6Hrb rrpoHJ epoBaHLr [pon3BorbHH],r[ noroxr-
r€nbH6ty1r tlr{cJraxr,He o6tser€rbr@ t1q;Epu, noAp4n,. 01xa ropmrxa a

om{caHrfi Morer Bcrpeqarbcr HecroJrbno paa. Ilpraegeu flpruep onxca -
Hrf, ceMeicrBa, coc.rrflpro r{s AB]rx !p8@8.

'flApA IpAooB' 'p5.1_5..m f:l + y.v-1,f3...'.

Ira npeAcrasrreHrc oprya&a nprueHrrercfi Taroi xe cnoco6.3amlcb
.Fu. coos8eTcrBJrer Ayr€ B opr?e&e, ryr gIoM Heo6xoAr{i6 onrcaTb
Trn rpah. IlorerrensrB nyllrrrpalu orJrt.rqroact npaBfinarrr omcarrrs
replrxH l{ pe6ep. npx onrcam BepErHH cHarrala yftaoHBa€Tca e6 Holrep,

3areM ee uerra n B cro6ro( IlprrBoAxrcf, on caHre Mynbrrpe6parcoeAr-
Hmqeno onncHBa€trlm BeplrrHy c flpeArEyqefi. lileffia aelmmu Morea co-
AepxarB npoxgBonBHH Ha6op orMBoroB, Ho Re Moaer Ha(I{Harbcf, c q}l6-
p6r tr He Mo er coAepftatb cr.rMaoJroB .r-rt.(r). ilynlTrpe6po omrcHBa -
erc, B Bl{Ae coBor(ynHocrx onlcaHxn eno RparHoc"r, rnna ( eeca).i(par-
HocTb omicHBa€Tcf, B BrA€ t4{cJiar a Tl,lll-B BHAg rpo]tgBorbHono
Ha6opa cxirBonoB. Ecata omcaHle rma ( seca) pe6pa Hatl{Ha€Tca c
qr$pH, To qro6N ero orJnawtb or RparHocrx appeA orrxcaHfleM Txna,
ctIe,q,yer nxcarb o.rMBor ! . [Iprre.qeu npnuep o caHxr napH Eaporn,
coeArHeHH[rx ABJn{r RenoMeqemrboor pe6paMn, ABW, pe6paM{ c uerna}or
a1 u bl, x pe6pou, xMeDqrM Bec 5: r,rynrrrpe6po eI-2(2,a1,b1'151.

llpI,t o6p86o?Be noMeqexHHx Mynbr[FpaltsB c nerJrf,ur flponpamra
rrHoPt{pyer Mefftk x IIeTJII r a KparHHe pe6pa cwlraDfcE Helq)arHHlax.

llporpawa Mo er o6pa6aruBarb rarcre crJrbxocBasnlre oprpa{d.

L4



Pesyrlral pa6orx ItpoI?aRH ( npuorexre 2) norasan Ha npxuepe

corcf,craa c rreHe "yIflIPAoH", [oropo€ coctoxr ra 4ryx tpal[oa,rpl-
EaaeHHu( Ha pnc. 2 r 3' rya{a G.

-B ,,r::
B.A.

Jlrreparypa

[_rfiI

0
crcreE.

Ilocr;nrr.ra s I,eA. -ns,q. o"A.
g) omr6pr I98I nona

lt c.[or

rC.

B.

EO-

"16gfl"

o6pa6orm
crcr€mr,

cE lt.
?3,-24.

2. ElctRIGm R:C.,irlcf,sotr Q.E.rsnrDm D.l. Dtstaac€ ln grapba.
C zochoslovak latb.t., 1 y76, v. 26('101 ),N 2 rp.28b2y7.

3. DofIE I.E.,oRlVm I.E. I€a!, ittEtalco ,.a graph.- Dlacr€tr
I.atb.,19??,\.17 | N 2$.14?-155.

4. XEB{[( T. , rur,flIl{-H.[. Cgxryr.ryprGr reBarorpH ry@a.Tg9pg-
-ts lct.: uarorarraa B colf,otronrur. t.. LYrt,

c.
5. XAPAPT{ o. Teopm r!ar!o8.-ll.: ltrry, 1973. - :r5O c.
6.

a.l. X.**, *o"" ,
r-IrIIf-:l

bHr€ cllcrgxH, 8Ht.

't.
-B xn.:
f6fl$'a.

8. OEIRIRIf,D e.,SaExllB[ x.rJ!. Iso]€tllc EraDis.- D€ot. No -
tee Latb. r'19?'lrtr 16 )p.6#?.
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17b171.

I0. IBITCCO E. Fgt€ ot tL€ lDtollatlo! contsat ol glaDhs.-BuLL.
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Il. rclqEC[rRIZ l. EBtlopJr ald coq)Ierlty ol Eraphs.-Bull. ath.
Btopt[r8.,1968, t. fi ,p.22}24O.

12. IfBE4I,I, C.f. Applled 6raph th€orI.- Nqr lfortt tUlr-Ia -
t€!ac16!rc€ i 1y7'l . - 24O p.

r3. AEltr{lrynr E.D. CIOPOEOTAMB B.A. n.B. 0 Butflcno-
rri',r,,1 RH. : 1l

n
cx6rpci

ooBd.
, I9A)

14. OPE E. Teopna rparloa. {.: Hayna, 1968. - 336 c.
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