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Paccrarpraanrca rorrtrrccrEeHxtte I erpyrm]?rruc xapamepucrrtol
npoerDx qenefi cBf,sntD( HGoprGHrnpoBaHHbo( npa+oD. ttontlqocrlcHHrrc xa-
pBxTepxcrrrror npcAcralJtf,Tca B BrrAe aa6opor wcer, pelHroc KoJtlr{e-
crly qencfi pasJtlrttrrofi,[,JrrHEr Dt (oAsuu{x rm EeptrH npa4a. B [IJ ra-
rue na6opu coAeprr qam{ef, rerprqa cJroel, e a [2,3] - qem{es cre-
IIcHHea nocJrcAotareJrbHocrb. llccaeg5rctcn oAHogHarrtocrb npeAcraute-
ma rpar[oa qenHofi rarptq€fi caoer.lloraaueercarqro Ua 14 s ps I8
cyqecrBJDr flapu Hexsor.op{Hl,( rpqfol nopEAxe p c coBnqAaDtriltr qen-
Htlfl rerp[Urro{ cJroea. ,[,rs r 2 3 AaH orlor Ha lonpoc o cJqecrBo-
Belm}l Hersorop([Hrfi p€FyrspHro( nparfot ereneHll r e coDnqAaDuurtl qcn-
Huor rarprrqam croea. C roarqccracHHtD.lt n crpyr$JryHbofl xaparrepu-
cTI{Kar}l qenofi cEsSaHE Tatco noHAT}lA }lgoTon}lqHocTH I CTpytoypHor
usoromqHocTlr rparlor [I]. Iaa tlsoaonxqHlp( Fpa+oE clAecraycr oro6-
pereHrre oAr{ono rpa{a Ha 4pynoilr npt Koropor. coxper{flrcf, KoJr}tu€-
crlolrnrE xapcmcprcrrtor tpnetr xeEly lepor{Harl npE(F. Coxpanenre
crpyrrypH qenof,r ltfio.q.Hlryrx ns EepllH rp8{6, fiBrfieTcR oCHoBHhD,

c8orcrBor. npm oro6parcHln:( crpyrrypHo-ltsoTonllqHrfi Fpa4oB. ]lsyra-
DTcf, Bonpocu cyrrlccrloltlotf, Fpe{ot, o6aa$q41pg coqcteHxsrr elofierB
nsoTonilqHocm, cTpylcypHon rooToruu{ogt}t I paBeHcTBa qenHofi reT -
prqH cloeB.

I. f}n{u c colnqlfDEeil r&n@ llycrr c(v , r) -
roHeqHufi c!f,gHuf HcoprGHTrpoBeHHun npaif 6es fleatJrb n r(parHto( pe-
6ep, v(c) - Eror€crlo lcpxH npc{a, r(c) - rHorGCrlo pe6ep rpa-
Ser{ lv(G)l= p' ll(G)l=9. flpocrorqenbD l npa{e 0, coeAnro-
qBtr lelulHu yl , yr € V (G ), 6yAer H&oElarb nocreAotaTGrrbHocTb no-
napHo pcgJtlr.rru rdlura (*r rr., . .. , Y*) TaKyrrqao (v.,v.*.) € r(G) ,
! = !ra,t...'k-1 . l{arna lrpocron qslu[ pallla rorlqccrly pE6ep
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(v.,vr.r), I = !r2r... 1E-1..(gec nol gantD lccrpE noHttregtef,
npoeras rpnb. B e?o[ pasAcrc tl,EJne?cf, ppa{r, rsqtG oArHaro -
Brt t(orrscgtrcHHrp xapalTeFrerrrtcr tpncn pcg.urtototr &ruuu. llsoxop
lrocrb Fpa{o! G tl B ycrolrocr o6osnqetr G = E.

Itycrr aepurrnr npc{r c sa,rqn GpolrHE rltcran L 2 ,. .. , D .
CIlPtJlJ[UH]lE I t I l. l{cmrof rarptrpn croe! rpqDr G restoacr-

ct rarplqa t(0) = llr.rll, L = LrZ'...' p' I = t,2r...,F1,FAo gtro-
reHr rr, parot qrcry rcer qgncn lltoru J, cocArHf,llrx !6FmHy 1
e ocr..lbHDttrr lGFoltrr nparp c

Horrp nocre.nlrcn HGHyrgDo, trorlrorGHau r c.rporc r(c) HesoDcr

AJn{HoR oso? crporor. Iipraenerue genxotr rasptts crocD r toHororrro-
crory lrAy aarDqecncf, D lmopaAoqeturl clPor no JlrloHbu$ur, llx .qrmH'
a crporr oAlHa[olotr .q.uHH ynopaAol[rDeDfcf, rerflrorpafiqsctol. He

p{c.I'a noxiagaHa qenHas r.arprrla croeB npa(F G c yraaamrer Bel[ffir

t

f

rt

itlliilii;il
cG(1,3)=(0,1,1)

t(c
cc(4)= :ll

8)
6)

ttrc. I

eoorBercrgyDuD{x erporar. r (c) . lhg rrarprru c (o) 6yger ficnoJrb-
3oBATb J!}IHeFHJD 38Ilueb,Jn(astE8r Torbro nOnAp{O p&3r[qHrE cTporot x
coorBercrBJDrlue nr BeloxHbt a G.tlyanrpacnororeHHre nocre nocrelflefi
HcnyJrelon rornoHeHtDr etpotorrAnn rpelrocrll rare HG trrrosroacr.Iar-
pnqa r (c) xa prc.I.a oannrercs r rrAe r(G) = ll I'2(2'3,I); 3(I,
2,2)i 413,2)ll. Ecar Horepe Ee[orx I rxnemrcfi setucr r(c) xc mr-
HH, TO yrasullcll ToJtbtro rpeTHoc!5 cTpotol ! lsnHon E{pllF c.toeD

t(G) = ll 2.(2,3,I); ( I,2,2) i (3'2) ii.
OIIPhIIJEEIE 2. Ilemru pacnfeAeremer cc(l,J) rGrly l€p@l -

Hart 1' J np4a G HagtDe€fcf, Eerilop cc(lrJ); (crrc.r..., cp-r) '
FAc cx 6crb rstcJro tcox llcngn L,tttHu t, eoe$rrorym rcpumr I n J

r npalr€ G.
OrearAxo, uTo g,ls D6u aepnrB 1, J rpsl[e G BuloJHne?efi

cc(t,J) = cc(t,i)
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0[fEJEnU[ilE 3. Utrut p.cnpcAcrcilsr cctl, lGplu I a npr-

ooc rl.sErltca nrpl$
cG(1' 1)
cc(1,2)

on(l) ' cc(1,1-1)
cc(1,r+t)

11

cG(1'p)

tla Fc.I.6 npraolmcl qomiloo pecnpeAcaclue rqN/ ecprxalx I
n 3 rpapc r qenHoe pecnpcAeloEre cG(4).

llpo6acra oAHosnaqHocrr npeAcralreflfi rps{oD qenHuot rarptqa-
rr ctroel rsJruaracb t IZSJ. Ilptrrcpr Hetrsor.op(U{rr AepelbeB c coa -
tramDqrm qenxuln rarprtsur croe! rocrpoenu s [2r4,5J. thrrcurun
rslccrHun nopf,Aor Aellcrbsl c ernr crotrcrlor paacn I8. C noror{rn
tarorx A"pclma r [ 2 ] nocrpoeru rpa{u, H€ nurfirsrcef, AepGlbroo{ u
rrcDtste nopaAor p l 19. ltpore rono, r [6] yrteSqgAsrcf,, qro M?.
p s II pereucrlo tpnru rarprrl erooa AByx rpar[oa nopagre p rB-
rrerca Aoctaroqtto. yctoln€r Ars rrx rcor.op(xsra. Gleg5puprl pesyrb-
aaa Ag€T orBgr Ha Eonpoc o cJnqecrBoDaHrlx npa{oB nopaAra p e coBna-
.qeD[FEr qenHu rarprtprr croea A.rrf, 14 s p s I8. Jtnepgetue 6y-
get c{opry.mpoEeHo n AorasaHo Alrn 6oaee o6qeno cr[/r{rf,.

It:mIAI.Ara rD6oro P: 14 cYqecrBy-
Dr napE HexSorop0HEx rpaSoa nopf,A-
ra p c coBnaAaDq}lrrl qenHurI raT
pllqerll ctroeE.

A0tffiAfUECIts0. Paccrorprr nperts cr EnoplArq 14 na prc.2.
Opar,qlo, rmo G n EEriltca Hexoorop(Fruarr 6 nr tpr[fiB rarpusl

I

croeE coEnqAFDT

z t(a) = s(fl) '=

= llt,!,3,4(2,5,
9,I0,4) i 5,6,?,

r E( I,I,4r?,4); 9,
I0,II, 12(2,4,?,
4); 13,I4(5,8,
4) ll . Ilocrponr

I

, t

a

Pro.2

El

t
I

G

c€reierao npa4oa ( G*,
ro no uocrpoaoo G. *

Eh)' k = Qrtr2,r.. (Fc.3).tar rar co / Ee,

E*r k = orl,Zr... lloptr1or rpe{oa G* f, E*
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O tr+r
I 'ntti
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tt+k
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c c
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tt

c

lo
tEI

paoen L+I5. jia.llee 6yget nomssor rf,ro .unr D6ono k>O r..(c_) =

= t(rrr(Go), oco (15), k) x .,, (E*) = r(r.r(no), cro(15l,'t)-,u"ua

BCeX t n J, FAO f - xerOropae (hHH{ls, a.e. oJtereHrbr xarpltq
t(o*) x t(ar) 6yg5rr a rBlror BtrAe BupareHu qepes er€reHTE r.ar-
pxrl {co), {Ho) r qemrp( pecnpeAereEtn ce-(l5), cE (l5).fpa{u
Go f, Ho ureDr coBnqqEDSrD genHlm xarlrrrty Saoea .(oi) = t(Ho) =

= ll I,2,3,4(2,5,617,8,4) i 516,7,8( I,1,4,4,4,4) ; 9, I0, II, 12(2,4,4,
4,4); 13,14(5,5,4,4); 15(2,8,8) ll .l{ennue pacrpeAeneHxr AJIf, Eepx-
Hu Ib a rpa{ex Go r Ho Tarce coanqfl.urr ]r E nxHeilHor saffictr [r,€-
D? Bt{A cco(15) = C"o(15) = 11I,2,3,4(0,I,I)i 5,6,?,d(0,0,I); 9,I0,
II,I2(0,I); 13,14(I)ll . (hcnAa c.reAyer, uro r(G*) =r(8.) Alls k =

= I,213r...
06osga'xry oJremeHTH qen6oro pacnpeAeneHxn cno(15) cneAyDryrr

o6pasoM:

t

C^ (15) =oo

c^ (15,1)
oo

cco(15 '2)

c c

c

1r1

211

l12

212

t
c^ (15,14)
uo crn ,, dr" 

,a "' ct,. ,tr

FAe crJ ecrb wcJro npocrt ( qeneF AJrIHH J , coaAlolot$lx BeIDlHu
Ib r f B rpatF Go . Pacerorpu enaua.re rpa{u G* qP HtqGflll8
sHaqeH[f,x k,k >o.

J{aaee a.ln AoraaarelbcrBa Har notpe6lorca yrBeF,4eHrrs.
J'ITgru[E[,lt I. A, s B e p !r x H u lF $,2,..., 14)

rpa0o G* rornoHeHru eFo qenHof, rBT:
plrqE cJtoeB uotrHo npeAcraErrb B Bll-
Ae

a
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r.r(G") =

r A e ca,.,o

s.r(co) r c
rrr(Go) + o

c1r5-; rlr

t 11 1J-l

I rJ-t rJ-t
rpu

n p !t I = tr? r..., k+1 I

n p tr J=k+2'k+,3....r14i

5 = !g116 r. .. , 14+k ,

n

r=r l!

AOHA3ATEIb0IBO. Paccuorpuu qenHoe pacnpeAeJreHue BepExHu
I € { I,2,4,. . . ,I4} B npa&e G* .}1s nocrpoenrf, npa{a Gr cJreAy-
er, qro AJrs BeF[[rHbt J€ ( I,2,...,I5] auno,nnneren cf*(i,J) =

= cco(i,J). ,llas Berm{Hbr i€ (16,17,...,Ib+k } pacnpeAeJre-

Hre cc.-(l,i) uorno Bupa3rrb qepe3 cco(15) . Ityorr i = 14+t, t sk,
rorAa *cn*{t,J) 

= (o,o-,..,9,cco(15ill . S"*reM B aBHoM BuAe

pacnpeAeJreH[e cn"(t): t

cck( i ,1) cco(1,1)

cG (f i-1) cc'ri,i-ir
k

cc (15) =

9c*(1, i*t)

cck(1 l5)
cck( 1 

'15 )

cch(i,1?)

cch(1 ,15+k)

cno(t ,r+1)

cco( I 
'15)

cck(16 ,t )

cck(1?,1)

cck(15+k, i)

a
h
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I
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t 2 t tt 1' I l+L

i' :' . .": ': .'l' :'.
It-r ,i tt-, ,a 8r-r ,!
aaat ,, Et+r ,a al+a ,t

at/ rt 8r! ra tlr rt

I ,la

a l-l rlt
t+l,lla

ai! rr"

o

o

o

o

c lrl c
L12

cf ,l t
o c

"a,alr

0 o cr r,

c I rlt

l rtl

o o

c c I,lf
o

I 11!
cl 

r.ra

1'

1

t

k+1

OJretGHT ao,. paBelr rorqttrec?By Fncn &[]tHu E ' coeArrHf,lrylx

BeprHE t n a . 
-Cyc"B 

J-ro cror6tF n"Flry OGr(l) GC?b t@rfloll€tl-

ra rrJ(Gr) E rFnHon Erplltc cloeB Fpalts G* . lllecr

1)ecau l=!,2,...,1+1 ,80 r.r(Gr)=
I
c=

it'
= r.r(Go ) *. cr ,, ,1-. i

1'
E

!El
4t

t-
E

t=
+!Ja

,-
2) ecI,JI J=k+2r...r 14, !0 t

. r(G.) = 3r"o, 
* *]-.".o =

rft
= t.r(Go) + cr rl-1,g-1i

lt
3) ocan J = 15rtr6, ... J4+tr, ro t.r(c.)=r=l_r".r.= cs ,5-1 ,rr.

J1ts&;f{AII0lE 2. A a a D e P E r H E I5 + 1€ ( 16,I?....
...rl5+k) Fpe08 G. trornoHcH?tl qonHof,
ratp}lqu eroeB IorHo nPeActaErtb E

BX.q,e:
I) e c a u I5+1 € ( 16,I?,...,IS+(r-1)/2), r o

a

2 upr J=t,Zr...,1,
t..,(G^)+1 Epf, J=1+1 ,...,L-l ,

'd;,'{"j', o,' 
J r*1,:.i,'iil;'' 

14+1'"rr*rrr(9*) =

I8



2) c c I r l5+re { 15 + (r+1)/2,...Js+k}r I o

rrr*r ,l(Gr) =

2 i9 x J=L/,...eL-l I
1 trpr J=k-t+1,...,1,
trr,r(Go) E P t J = i+1r...,14+1,
O tr-PI i =15+1 '...'14+k.

s ACI(A3AtBllbClts0. Paccrorprr qenHoG pacnp.Asrctue .utrs Ec[rrrtrr
15+1€ (LOl?,...J5+(k-1)/Zl t r?arDc cl . Ilo nocrpoerom rpa{a G,

,urs l< 9,2,...,14) ccr(ls+t,r)= go=j,cco(1s,J))r Gf,€ -
r

AOBeTeJtbHO,

r ... I t+l . ta+l ... ll+t

C6 (1511)=

cc (16+1 J.)
T

%'(15+1'2)

ccr(15+1,14)

ccx(1s+i l5)

%*(rs*r,15d-1
Cqr(15+1,15+1+1

Ccr(15+1,15+k)

Cyrhupyn orenn?E croa6qga rerptry cc (15+t), noJlyqaer eoor-

E€rcrByDryte orereHrE qgmrofl nipurU -o", Ip"4. G* Nta BeprxHbl

15+1. .

[emroe peenpeAcre]ue,qra Bepmu 15+1e( 1'*(k+D /2,. .., 15+k)
nlean EnA!

I

,

!

o

l rlt

'cz,tt

cr",, crara "-cr,.,'rr

"t ra

a, ,,

c I rl

c ?t2 o

o..o 1 oo0 0.. o
o
,/

1 o

o
1

o
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,|

I r+'l lI+t ... 11.+t

o

", ,, c ... c
1 ,2 I ,11.... c
2 ,2 Z ,1tt"r ra c

o

o ... o I 00 o o
o L

1
0

1

\
o 1

o

ccr(15+i )

k-l
lls uarpnqu ce (15+1) yrasaHHbDr BrEe cnoco6ox noJrpaeu Kouno-

k
HeHru crpotil, coorBercrB),ro0pfi B 3(Gk) Bepl{He 15+i .

yTBEP(IEHl,lb3.Arn BepurHu I5 npa0. G"
KOmnoHeHru cTporu B qenHof, maTplt-
qe cJroee r(o*) Moryr 6uru npeAcraB-
JIEHH B BIAE:

2

tl.
15

16

l5+l-1
t5+t+t

t5+k

'

I

trr 
r,

tr, ,r(G.) = tr, ,,

(Go) + 1

(oo )

trPX l=tr2r...,Li
! P X J o I+1,...,14i

5 = 19,16,...,14+k.0 trPr

t

AOI03AIEIIICTB0. Paccuorpr,rM qenHoe pacnpeAeneHre AJtf, B€ptnu
Ib a npa{e G* IIo nocrpoeHnn npa{a Gr, &rtf, BefurHbt i€(I,z,...
...14) rueeu cc*(15,i) = Cno(15,i) , ronAa

N

cc



cG (15,1)
T

l-*t1u.'1
ccr(15,14)

cn.(15) = (15,15 )

o

o

o

(15,1)

(15,2)

(15,14)

(15,16)

(15'15+k)

k

(
h

15

c(̂,
I

cû
k

14+k)15,

cc (1501
I k

z 1+ t5 ... 1r+r
c c ... c 1 rl,.

2 ,1tt
c

1i

2t1 c
1t2

2t2 c

cr"., ca*.a c 't4.1

o

1.

o

o
L

o

T

Ctrrmtttpya gJteueHru cron6goB Marpntsr cck(15) , norJ x{x rpe6ye-

t

ratp BtPajieH}lf, AJrfi sJrexeHToB crporor, coorBercrEJrculen Bep}lHe I5 B

r.arpuqc r(Gk) .
Tenepr npoAonfixu Aora:rare,rbcrBo reopeuu I.
lhn qerxp( sHaqeHrrn k ace peceJqAenxf, npoBoAsTCa Blt8JtorltuHor

3A }lcr(DqeHxer TOnO, qro AJrf, BeF[nHU t*k/z KornoHeHTbr B crpore
r(Gk) npeAcreBnf,Drcf, E BrAe:

at.'+t/. ,r(G*) =

2 npu l=1,2,...,k/2,
r.rrr(Go; ;rplt i = k/2+1,...,k/2+14,
o np}l I -- k/2+15,. .. , k+14 .

?

ltrax, Ala npa{g Gk B f,BHoM BtrAe noJtyqeHo BupareHle KoilnoHeHT

eno qeIIHofi rarp]ltDt croeB t(Gr.) qepeg roMnoHeHTB qenHof, ltlarp]'llsl
cJroeB r(co) tr qenloro pacnpeAeJre]o{a Gno(15). floatopta Bce pac -
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I

8,24(4r?,?.4rI) l| tt {cr)- r(ca) = i; I({,2,4,6,9,12,I?,Io,t!,I)i
2( I, I13rb,7,8,7,6,4, I) ; 3( I,I,2,4r8, I0,tJ,b,4, I) ; 4( I, I,2,lj,b,o,
?,I0,5, I); 5(3,4,6,9,12,I?rlb,6,I) i b(2,b,?,9,12,17,Ib,o, i) i, ?t2,
3,b,7,Er7rUr7r6,4, I) i 8(2r2r4r8,I0,8rbr4, I ) ; ir(2r2,3rb,br7, I0,5, I) ;
I0( I,316,?,8,?,6,4,I) i II( I121619,?,u,b,I); 12( 1,2,4,5,b,?, I0,5,
I) ; 13( I, I,3,6,6,?, I0r5, I) ; 14(416r7,8,7r614, I) ; I5(3'rj,9,7,ti,u,
b,I); 16(3,b,8,I0,8,b.4,I); I7(3r4,5,b,?,I0,b,I); ItJ(2,b,I0,9,?,
7,5,I) i 19(2,3,6,6,7,I0,b,I) i 20,21(4,?,6,?,I0,5,I) ll . .llas rpa4oB
cr t G, nopaAra 2I qpluer llarprtla cnoeB eoAefrxr 20 nonapto pa3-
Jrxr&rto( crpor. Iipegctas.rmo trnrepec nptrrepu Fpa4oBi B roropbD( Bcc
erPoror qennof, rsrplt[l crroeD aBrrprcf, nonapHo p&3rlurt fl.

2. PenyJaonue rpadil c eognqleptDufl ueru{ufl raroruapt caoea.B
pe6ote [2] 6ur noeraar€Dr Bonpoc o cyqecrBoBarrrr Hersoropr[nrr po-
Fyrf,plrfi rps{pD c coDnalgDllpfi qel[ron rarpnqef, cJrocB. B rsctoaupr
pesAGre 6yrun roucrpyrolrBxo nocrpoenu peFyrnptuG Fpalts c coBnE q

,qFDqon qenHof, rasplqctr croeE.
Q69gpgr561 ro(v) crpof,]rr coorgeacm},Dr$,n BcpttHe ve v(G), a

qenHon rarp[qe eaoea r(o) rpe{a G .
tt0PtlIA 2, Ata rD6ono r23 cyulecrByer

6eeroH?rtlroc roJllqccrBo nap HOlr3o-
rop$rux pcryrrpHux npar[oB crGneHr
r c coEnaAallulltt x qcIrHErlr rarptlqa-
rr cIoeB.

A0HA3AIEIbCIts0. Pacerctprr t{erryc syrraa: a) r> 4, r qerHo,
6) r= 4, a) r >3rr Heqerro, n) r= 3.

Aoraeer n. 'e'. [iycrr r>4 tr r y€r-
xo. Paecrorpxr rpa{ G Ha p[c.b, o6pasoaar-
HHR nrucoelIHeHle[ npa{oa Hr, Hz }l F r
BepuuHar. tptuia C6, H1 lilz , ilycru npar[
Hr nplleoeArHfieref, K c6 BepurHor ,, c

t 'r(H,), npa{ Ilz - Bcpo}rHeg v.e v(n. ) u

kr= de6(vr), k.- deg(v.), me <les(v) -
creneHb BeFlHHu v. Ipar! G o6aagaer csof-

Puc.5 crBox C; : BeFoxHu u,ve v(G) npilHqArerar
pa.gJtEr&[Dr optirrau Fpyflnu aatouop(preuoa

PpqF G n to(u) = 1(v) , qro creAyer hs nocrpoeHun Fi)a(B c .(5-
paspr rpa{u G., f, ce. ltso6pareHxue Ha ptlc.6, us rpex ront,t1'! rpa-
{a G, oroqAecrBJrfis Eep}lHE, noroqeHHbp A .

IlpepapmerbHo Aorarer Heerorbtrc Jremr.

I

l

v

z3

u



JIUIMAI. Ipa-
*u G., u G, aB-
JIf,DTC.8 HE-
r{soMopr[nurn
r.r r(Gr) = r(Ga).

AorB3ATtJibCTBo.
3areruu, qro npa(F cl
u G. o6paeoBaHu paa-
Jll{trHhu nPl,|coeA}lHeHl,leM

.u,a}a nsomogpruc npa-

+oB. Aeficrsureauxo,
noArpa(F, pecnorof,eH-
HDt BHyrpn nJnrrrxpHor
ntiHnn r BHe ee Ha

pnc.6, sulsrTea USo-

rop(prl[or. llo noerpoe-
l|}|r rpalp G,, tr Oz

6ya5n Helrsorcp(FrhDo{.

.fun naraaAxocr[ yra-
fer Ha crPJn(TJB{oe or-..

G I

A A

,

a

t
2

A A

prc.6 arure rparloB cr lr Ga.
{lanprrep, n rpa{e G.

cyqecrB},Dr Bep}lHht ur f, ua Ha pacerorurlu ABa ApJn oT ApyFa, r
roroprs, nprcoeA[HeHo no .qDa rpaiF Hr , a a npa{e G, Be[uxH c ra-
xtrrr cBotrcrBou He cyqecrByer. Ilorarem, q1e t(Gr) = .(G.) . Pagex -
crBo qenHbo( uarp[Il eroeB cneAyer us nocrpoextrs npa{oB Gl f, G. n
roro, qro Ars rpa{a c Ha pue.5 nunoaHf,srcf, ro(u) = tn(v) .He co-
craBJlser rpyAa yre3arb BePIHH wr'. V(Gr) ll *.G V(Gr), IUIf, roro -
pbD( BbtlrorHsercR ro-(wr) = t6,(*.) , Tar rar G., fr G, o6pasoaanu
lrs nap rcouop+Hro( fparfoa. lla'puc.6 rorssaHu rart,te BeptrHH .uJf, co-
orBercrBJ,Dl{l,lx rto oxop(plbp( nognparfon. Jleu[a AoxasaHa.

/hn saaepueHrf, Aoragare,rbcrBa AJs cnJrqaf, "a" Heo6xog;tuo rro -
,qo6pam tarue npar[r Hr, He [r F , uro6u rpeifu G, n G. crarn pe-
nyJrf,pHbrMx creneH[ r. ]ls ye,nosnn rn(u) = tc(v) Iuf, rpa+a Ha

pnc.5 cregyer, qro kr= kr= (*2)/2. 3naqexrs k, n k. oAHoBpe -
MeHHo f,Brmtcs .1116o qerHurn, rtt60 HeqerHtoor. flyctr k, t k, qer-
HHe, r.e. k = kr= kr= 2a 1,1 r = 2(2n+1), a=!r2,3,... Pacororpnu

penyJrf,pxbE rpa{H xr+.r I Kl*, , rJle K'*, o6pa.tonan u3 Kr+, yAa-
JteH$eM pe6ep nexotopopo naulJrbronoBoro t+rrua. lloay.rnm AEa Heuso -

t
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t

I

rop$orc perynf,plur( rpaiF caeneHx r . B44e.uxr B Ppa{Fx Kr+r n

r|, uent, cocroaqyD-rrs B€trutrH vl ,Ya ,.j., vx . Taraa qent Bceri.qg

cyqecrByer, Tar( rar B npa4ax trr+.t x Eo+r , oqeBf,q,Ho, c]n{ecTByer

FarrurbroHoB l[ttu. yAeJrt{r na Ipa4oa pe6pa (v.,vr*r) , i = 1,2r...
. .. ,k-1, e BepnHH yl ,va, .. . Jrk coeAtlHxx c HoBoR Ee1utnoil v . B

nor] flEmreca rparp.qo6asnu ygd'eHltue panee pe6pa (v..,v..*r), i =

= !,2,,.., (t-Z)/2. B pesyarrare ertlx nocrpoentrfi noJryrflr r]aqu, a

roroptoc oAHa Bepl,tHa }llleer ereneHbrpaBH],D k ' a Bce ocTaJIbHE€ [lx€-
rlr creneHbrpaBHJrD'r. B xaqecrBe Hr x E. Bosbteu nocrpoeHHHe
ppa(il. [o nocrpoerunrn(Hr) = r+2 u p(Ha) =.r+4. Ipa{ F rotno
crporrb aHaroPltrlHEDa o6pa3or, TaK rar( creneHb Betr[rHH nplcoeAnHe-
Hlts Fpa{a I pasna r-4 n f,BJtsercs qerHon' p(F) = r+2. Taruu o6 -
pasor, AJrs snaqeHlrr r = 2(2r.+t), & = 1r2,3,... perynsprue Fpe@
c coBnqAaDqeD qenHofi xarprqefi cJroeB noerpoexu. Ilyctr sHaqeHrte k
fiBrraerc8 HeqerHf,[t, T.e. r = 4(n+1) , m=L,2,3 r... ,rlaa ramrx SHau€-
Hn4 r paccuorp[r. rpai[ Ha ptlc.?,a, AJts r(oroporo BunoJr]rlercs cnofi -

u

6)
- Pnc.?

E. 6y3yr qerHrufi r Arr nocrpoeHrs rpe{oB El, H2 u t uoreu rc-
IroJrb3oBarb oflt{eeHHD!fl Brlre raeroA. Caeg,oaareauHo, ArIf, cnJruan r)4 ,
r rlerHo, n. iai Teopeilht 2 Aorasax.

.{,orarer n. i6n. flycrr r =4. 0ruacannuli B tr. "a" enocod s.q,ecb

npureHllrb Herlb{tf,, TaK rar Ao.lf,Ho Bblto.[HfiTbca k, = k.= 1, Ho B

Fpa{e w{cro Be[uxH c HeqgrHuor creneHrxl{ Aorr]to 6rlTu qerHo.Bce xe
n &,tf, 0Toro cJtlrqas roffio np[reHlTb nocTpoeHne Er il E, ro n. iatr,

xcnonbt,yf, Ntf, o6pasoaaEra perynfipHDo( npa{oB Gl n G' rpa4 Ha

pre.?r6. Jlenxo ganernrb, trTo Arf, npa{s Ha puc.?,6 BEEtoJIHsercf,

cBoFcTBo Q I .q,Jrs rpar[oa Gr il G" cnpBBe.u,JIlBa aeros I. Cteneuu
BeI[xH nplrcoegrHeHrrs npa+oB El u H, nptr aror 6yp,5m uemuor.

vu

crBoQ, r{ o6paeyeu
ns Hero rpa{tt c: n

c: rar, rar 6urr
o6pasoaaxu npa(F Gr I
G. . ,I/ra Ppa+oB cl n
c; rarme 6yAer cnpa-
BeAJr[Ba aeuua I. Ton-
Aa k.,= k.= (*4)/2 =

= (4(n+1)-4)/Z = 2n,
u=1r2r3r...rT.e.
cTeneH[ BeprH npl{coe-
AxHeHl{s rpa{on Hr n

a)

?5



G

tlytrtt '8". fiycru r >3, r HgqerHo.

lha xeqermfi gHaqelorfi Aorigarelucrao Bo

stonor aHa,toDltt tornooTory pfl,q. ycroBxtr 6y-
Ler oryqen,. a Heroroprp yraeggeua 6ypyr
crfoplyarpoeaxu 6eo Aotosere,rbcraa. Pac-
exorprr npa0 C He lilc.d, IrIf, xoropono BEr-

Ir<uuaercf, eBonerBo q , r o6pasyem us HeFo

rpa{il G, f, Ga, [ao6paren]GE Ha ptc.g.
JIEIflA2.f pa{E G. f,G. aB-

, s D T c s H e I s o r o p r[ n-u r r
n t(c.) = r(G.) o

u Y

t}c. I

t

2

l'!rc. 9

Iloerpour raxne rparp H. r H. I P , qro6u rpe(F Gl x G.
cTarM peDyJrsprbDt[.r cTerreHx r . llna cTeneHen BetrDrH nprcoeltlHeloa
rpe{on'Er , Ha E$rorHaerca g = (r€)/2r rJn nperp I cr€neHb Bep-
unHH np{coq${xenna peana r-3 n ,rBnf,erca qerHofi. 3Haqe}orr k xoryf
6urr rar qerHtlar. Tar lt HetrerHEot. .Us qe$ltil sHaqoll, k ro[tlo

G

,

e

I

,a

G

b

uv



3

l

BocnoJtbsoBsrbcf, npoqeAypon nocrpoe!ilf, rpaiDoB fl1,82 Yt F Dto n.'a'.
.Ua Heqeflil0( gHaqelo{f, k 6yger crpourb Hl t{ E2 cneAJDrytm o6paaor.

Paecuorpnu peryJrsprue nparfu Kr*, , KI*, ,nAe K]+l nonJruer rc Fpa-

iF Eo*r yAareHller pe6ep xeroroporo rarxrbroHoBono Urlula. Bu6eper
B Fpa{D?x Er+r f, fi*, qenb, cocrosttp xg BefrDrH Y 1,Y 2, . . . ,vo-..
Taraa qenr-i rpa4ax'cyqecrByer, rar rax B f,r*, , Kj*, eyqecrBy-
eT rax[JrbToHoB trtrn. YAa.nrr ne r.pe{oa pe6pa qenil v1,Y2,...,vr-l }l

coeAllHtlr .Bce BepxHtr qemr c HoBor EetrrMHofi v ; ila.nee EeFutlHhr Y 2,
Yrr..., v"rv COeAllHllX C ApyrOR HOBOfi Bepl4Hotr u . B no,yrnAurxer
npelpx ocianocr (r-g)-(t-r) = r-k-2 BeplrH vpa1,vs.' 2, ...flr-. cre-
neHr r-1. Tar rax r-k-2 aBJtf,ercs'ugrHErr Tor coeA}tHlrB nepu oflix
Bept,rH pe6penu (o"*.r-r,vs+ar), t = 1,2,...,(r-i:-2),/2, noatrrro{rr

npeip, B rofotrGD( BeFEt{Ha u uMeer ereneHb k , I ocTa.lbHbte BepouHU

t{x€DT ereneHb r . Ilocrpoeaxue FpB(H Eosbxer B raqecrBe rpe{gB lt,
tr H. . fpadu Er fr f,, ux€Dr nopf,Arfl n(H.) = r+3 , n(u.) - r+5. ,lhx
cryqafi HetrErHbr( r, r>3, peryrf,pHue rpa@ creneHu r c coBnaAar,[Dr-
url r.aTP[qar.[ ero€B nocrPoeHB.

G

Paccrotpru n. 'F". flyctu r = lJ.

fla puc. JO.a rso6pareH rpatf G , o6aa-
AaDuur cBoficrBox Q., Koropufi uofHo
ICnOJrbsoBArb AJtf, noerpoeHxf, penynfp-
Hla( rpa([oB Gr r Ga . Aonycrrm|e
ppa{u ul n He npilBeAeHhr Ha fmc.I0,r.

Eecroneqaocrb nap nenoouoprprro<
penynsrHbr( rpa{oB crefleHr r c cor,[a-
AaDuUrfi qenHHr.[ IeTpuqa]M cJIoOB CJl9-

a) 6) Aygr }lo ronot qTo Wf, o6pasoaarutn

pxc.Io nprfos G, x O z rofHo ricnoJrbsoBa,rb

HO Tpltr a .m6oe rorur{ecTBo Kon}!r.

nparfoa, npeAcreBJrexlrro( Ha plc. 5r?,8,I0. Teopeua 2 no.lrxocrun Ao -
t€8aHa.

Tar Ker Bee peryrslrttle npdp ereneHrl r I Aor€gare,tbcrB€ Teo-
pflu 2 noerpoeHu ronerpyrrrBHor ro MotHo o[peAe,r]trb ]rx {lop6Ato[.

CJIL.l[CItslrL. Cyuecr ByDr Hera oropgnue
peryJrspHue Fpa(u creIIeH14 r nopf,A-
ra p C coBnAAaDqtlxI qenHUr]r'llaTp]l-
qaxl| cJloeB, FAe

n

u



!?4 r.gu

18ts rpr
2b+56
3Or+ 96

3or + 72

p(r) = 12 (n(ur)+c(H.) )+(b(r)-tz =

r=3,
r = 4,
[p]l r = 4, r. rpTHo,

trpU r=4n+5rD=OJr?r...
pl

AOKA3ATEIbCIB0. llenocpqgcrBeHHo us noerpoeHxfi Fpe@B B Aoxa-
sareJlbcrBeteoperH 2 caeAyer, qro rx r.rHflra.lbHun nopf,Aor p(r) pa-
BEH

I) ecnn r >4 tr r qerxor ro r(H.,) = p(r) = r.2, p(Ea) = r*4
n p(r) = 1Xp(sr).p(Ea))+3p(P)-L2 = 2?r+661

2) ecm r)3 u D HeqerHo' To npu r = 4u+5, u = 0,1 ,2,...,
n(Hr)=p(F)=r+2, p(H.)=r+4 r a npfi r=4u+3.o=7.,f,!,..., n(Hr)=
= r+3, n(H.) =r+5, p(P) r 1.2 , TorAa

3Or + ?2 up( r = 4n+5 f,=0,1,2,...,
3Or+ !6 upn r = d4q$r4=f ,2,3r...r

3) ecan r = 3 , ro p(r) = 12(r(tt.)+n(8.) )+6 = t'14 ,
4) ecan r=4, ro p(r)= 12(n(ar)+e(r.))+15 = 183.
Ilopa.qor paccrarpllBaerto( rpeifoB rorrro B Hexoropror crJ^rasx eqe

noHlrsurb, ecnr{ Fpa{ Ha rs AoraserelbcrBa reoperu 2 crporrr AFI -
n]lx enoco6om. thnprnepr IJrf, u€rH!fi SHaqetIrR r Brecro rp84a rl.,
tlofHo [enoJrb3oBarb ApJnoil peryJrsPHHr npa+ creneH,r " - KI..r [loJr]-

'{eHHul4 f,3 Eo.. yAarreHreil (*il/Z nonapHo Hetlm+tAeHrHE ( pe6ep.ts
oroi, eJtJqae P(H.)= r+3 n p(r) =27t+il npr r > 4, r qeTHo u
p(r) = I?I n;n r=4.

3. llgoronrqroem, ctpyxtlDxag ngorouqgoctr n uenrns latDu-
qe croea ppata. B t I] ,qrrf, xs5rq€Hns qennu( cEoRcrE npa{oa 6ruu
npeAJroteHH noHaru, tdsoTonilqHocT[ u crpyrrypEofi xsororuqHocT}l rpa-
Qoa.Itsomnrl'|ue Fpa(F o6aqgpnr Tetotr cBoficTBor.rqro [O( ro&ro 0T06-
pa3}lrb Apyr Ha Apyra rar, qro ,(apar(Tep{clt{Io{ qcll€f,r coq,ulHololx
Bepltxu npada, 6yg5n eoxparurrca.

Ilycrr npa{u G I E trrr€Dr oII{HeroBEtfi nopagor(.
OllPtlAhJlEtll.lt 4 [I]. Ppa0 H xooronnqeH rc npa{a G r €clrx AJta

rafi[,ofi BerEt|]rn v€ v(G) cJqeerByer 6rexrusnoe oro6pareEte 9v i
v(c) - v(tt) raroe, qro AJrf, an6oq aeprunu u€ v(e) BuroJrHserca

,

?

t

i
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3

l.

co(v,u) = cr(eo(v),o"(u)) , nge cn(u,v) ecrb qenHoe pacnpeAeJle-

H}le ueqAy Belo}lHarfl u n v B rpa{€ G .
Ppa@ G n H HasrEamca rgoronrqHryt, ecrlt ratrltf ttaoron$qeH

trs Apynoro. llsorom[$rocrb ppe+oB G r E tiyger o6oaxarrarl G €+H .
'fu uta Bcf,rono rpa{a cyqBcrBysr rsoronrwur xersorogf+ruu exy rpa6.
Tatortrrr npa(ann f,BJrsDfrca, Hanprrcp, nonHuI rpa{ Kp , r$tt.li C, oo-
psAr€ P . llHoreetso Dcer npaFB pes6raaetcn Ha r{aceB orBrlBaJte}lr-
HoeT[ no otxouerup '6tftr ttgototmr&rErt, a oto6parermR v, onpeAe -
nf,T lloAcraHoBrlr Ha tclorecrBe BepotH ppa(oB ]ro placca et(B]rEoJ€Hr-
Hocrlr. jhn Aepeares nonflTre rrsoroffiqnocrfl pagHoc[Jrbno flo]rsf]rD xoo-
rerpxqHocrla [7], tlx Kar E Aepetse an6rp A,Ee BeprHbt coe.u]rHeHu

EA}iHCTBEHHOR gENbD.

iltx crpyroypon uenef,,
Bt4oAr$rI rc BeIOx]ru v€
. v(G), 6yAer noHnrarb H€-
noreqeHHoe ropHeBoe AepeBo
T(G,v) e ropHer B Eeill,lHc
v. j{epeao t(c ,v) rBJrf,€r-
cn Aepegor o6xo,pig Ecex qc-
neP rpqfo, Bbo(ollf,u]rx lru
Beprr v . ila pnc.Ii npu -

G
r(

t1

Puc.II

Gt) ,
t

o

,
o

BoArrcfi npxrep AepeBa r(c;v) , I rorolror &rrs HamaAnoerh yra:ra-
Hu Hoxepa BefruH rt@.

0iiPE/il:JtrtME C [t1. fpa4 H crpyrrlpno-rsororuqeH ns rpa{a Gt

ecJrx lra ratrAor BeplrHE ve v(c) eyuFcrByer Bepxna u. v(tl) ra-
Kasr qro t(c ,v) = 

T(H,u)'.
fpa&t G n H HasHaemcs crpyxrylrlro-rtaorontrt{Hhl.rr ecrtr ra,q&lrl

crpyroypHo-rooronlqeH trs Apynoro. Crpyrrypun [ooron]rr{Hocrb rpa -
{oB G }r H 6yAer o6ognaqarrcf, G +) H . rJtnouerue, onpeAelseroe
cTpyt$ypHof rSO$oflrlr{HocTb0t Talile SBn8e'fea oTHCUeHxeI irl(EHBSJI€tO-

Hocrr,r He Fparfar.
Paccrorpnr r.Horecraa rpqfoB Dr' DI H DsI . Daenextaun cTux

HHorecrB sBJrrDref, napu rpa{oB (G,H), G lH . Lclr (C,ll)e D- (uan

DI , DsJirro A.[s rtr}alfuB G r B abnortHBetca s(c)= t(f) (nm i<ott,
G++E). ilp;e 6ygyr ns3nrarbcs nepeeeqeHrr xHoxecrB Dr, D1 ,D* rrrr,t
cuoTBeTcTByeT hSxof,AeHl{n r1u{oa, otjl4lanuFx coqeTaHHnml{ cBcFcTB

}l3OTOfl}ltrHoel'xf CTpyrTypfloF rl3oTonnqH0cTtl ]l PaBeHcfBa qenHoi' iriel -
plll+t croeB.

I
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JTtsEP(ltbt[,lE 4. B rJre c c e Ae pe B b e B B Er oJt-
lttt Tef, D"cDI tt DSI-d

A0l(A3AIEIllClts0. l,looromtrrocru AepeBbea arBf,BaJlenrHa nr r3o-
xerpuqHocr}lrx qem{aE r.arp}rtt8 croeD AepeBa eoBnqAaeT c rarp{qefi
croeB. B [?] norasaHo, trro Arn nsorerp}lr&rocrtl AE]rx rpaooB Heo6xo-

Anxu. lr AocTaTourlDr ycJtoDller tBJrf,eTca coBnqAeHre Ha6opoB nonaplo
p$Jt[qH[r( erpor( B ]rx rarpt{tnx c.[oeD. CaeAoaareluHo, noJHoe coBrIE-

AeH[e llaTp}ltl cnoeB fiBtr8eTca qaCrHDDl cJlJruAeI Kp}lTeprls rcorGTPlqHo-
cru, r.e. Drg Dr . Ila AgpeBbeB G n E Ha pnc.I2 autoarDrcr
c<+H r r(c) I c(u) ,rax rat( t(o) = ll2.(I,4,b,4); 4.(I,I,b,b);
(3,5,4): 2.(2,5,5)i(I.5,6);(6,6)ll n r(u) = ll4.(I,2,5,4)i 2.(I,I,
5,5); 2'(3,5,4); 2.(2,b,5); 2.(I,5,6);(6,6) [ . Eoru 6u ctrqpclao -
BaJr gJter€HT (c,n) e DgI , TO }lS OnpeAereH[8 CTPyT(T]rptrOil }IsOTOmq-

Hocrr' rpe+oa caeAoaaro 6u G = E .
,{Aree crpoarca rpa{u, npt}qAreraryte rorlbro nonaptu. nepece-

qefl[f,r Dr, DI r DgI.
y[tstsH(AEHlll; b. llttorectaaD, rDr He coAep-

rar Ipyr Apyra, }l cyqecrByDr rp8
Qu G,E tsrlte, qro (cg)e(ornor)\Der.

A0Fd3AItllbCTts0. Ms yraefAe-
rora 4 cae4yer, rtro Dt nD.^ll
n D1 I D, . Orearpgo,mo Aelreabn
(plc.4) fle f,BJtf,rcs crpyl$ypHo-l{t o-
romu{ur. .{1a nprr[oa xa prc.I3re
Bulotnretcf, t(o) = t(u)= ll4'(2,5,
9,I0,4) ; 4. ( I,I,4,7 ,41i 4.(214,'l ,
Ali 2.(5,8,4) ll ,ro o + E. AcRct-
ErlaGrbHorlJtr ECITDTHE vCv(o) Hc Cy-
TFcTBJGT eoorlsrcrByrlpno oro6pe -
relorf, g", ,Tetr rar a rperP E xe cy-
upcTtl,Qf BoIDtlt Yl x Y, TetoB, mo
cn(u,v) o c*(vr,Ya) ,rAe c6(ulv) =

= (0r0r0,0r I,0,0r. .. ,0).
ngUnUEt0lL 6. ll tt o r € c r-

Ea D, , Dgf He co
AepIar ApyF APyFal
lr cyqecrByrrr np8-
r[u G 'E Tar]te, qao
(o,H) < (o"n orr)\ or.

f

$#.
Pro.I2x?GuX E

J

a) 
l(orr..) =,r(B,sa)

6)

Pno.I5
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