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Peuerre rHonltx eqgau o6pa6orrar crpJrxqpHon raQopualprr a ra-
nor o6aactn, Kar xrrxf, x orerrpoHl{fta, tecHo cBfigaHo c npo6aera-
Mrr pacnosHaBafitrf, t{sorroglrsra x onpeAolexxn tonoJtorrqecrE crr -
Herpri rpa(oB. Ilocroaury aJlroptrtrnr, peoaDqre g?]r ga,Agtrr c noJr[-
HovrarbHo2 oqeHKof, cJloru{ocrl,t HengBecrHbl, a nepe6opnue xeto.qH 

"pe-61mt canuror 6oarnrx gatpar tralIrmHono Bpexern, BogHrree'r reo6xo-
.qru.oc?b paspa6atuaam aJrnopr{lubrr c o.uflof, cropoHur He tpe6lmqne
cJrrnRor, 6oauurx BHqlrcJrrreJrbH[rx sarpar, a c Apynon - nosBoJrfl)qre
rroJrJnrxtb peoeHne AJrf, Aocra"orrro Er{ponono ruIacca rp@n.

B Aemon pa6ore npnBeAeHo omcaHile elloplitrta noncre cfir€T-
pllf,, rreDqeno noJrrHoilIaJrbHJ'D oqeHry cJrofHocrn AJrs Bcrpeqan4l:(ct
B nparlrqectou npluorerurn npadon. IAa rpa{oB !f,ne crrrbno penyJup-
tor I 16] B aJrnopxlre [pelycrc"pexo ocJnqecrBJrenre grafla HarrpaBJreH-

xono nepe6opa.
Paccratpraaetca BosrorHocrb npttreHeHxa 9!ono amoprtra A.[s

pacnosHaaannf, rsorog[rsra tr raHoHxoer$r rpa{oa.
0cxoamre onpeAeaenra. flyctr G(u, x) - rpa{ c rHmecrBor Bep-

Ero{V t{rHorecrnorpe6ep x, lVl =p, lxl=q ra f(O)- eno
rpynne aamrogplsros I I] - coBoxym{ocTb rroAc?aHoBor( Ha rHofecrBe
v(c) , coxpanmqp( creErocrb.

Beprou vru< v(G) HasuoaD.lca orBrBaJreHTlttilr om{ocntelbHo
(c) (o6ogHaqaercf,v -u), ecar 3cer(c)lqv= u . Taxoe o'm{o -
[eHne AercrBrrerbHo aBJlf,e?cf, ofitf,ermer gxBrBaJleHlrHocrlle nocKoJlb-
xy .q1n rl6u v,u ,r€ v(o) mmornmrc, c.[eAyoqxe cBoFcrBa:

I) v Fv - per[aercrBHoc?b (ev = vr e - rolnccr8eHHef, noA

cranoaxa),
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2) vflu-uf v -Clltx€[prnfiocTb (9v=u.flu=v),
3) v i u, u i w.vitr - 

"paggn$rp{ocTb 
(elv =u, gzu = s .

. g.og. v = wl"
0p6morr r.pa/$a (o6recrst{t{ rpamtxrrattocm r (c) ) Hasxaar}lef,

RJraccht orBlBarreHTHoc8r er, 1 = 1 't, pa,36neHrfi uHoilectBa BeprrxH no

otHorremln r r (G). Tanoe pea6neHne o6o3Heqflr os(G) {8r ,. . . , o. ).
Bygen roaop[cb, q.ro Fpa{ rrree.r cl{xrerpntr, ecJr[ c1nqecrByer :(orf, 6H

oAHa HefprBraJrbHas op6[re, T.e. op6nTar cocToflqafr 6oaee qex x3 oA-
HoR BeFflrut npa[a.

Ecar paocrarprBarb er,no.etprD B fepuxHar uarprrg cnertocrr
A(G) , ro ycnoB[e 9 v=u ooHetra€T, rrro rarptttle lt(G) , nepeynopg-

AOqeHHaf, B COOrBeSC,fBr{Il C nOACTaHOBKOfi I (nepeCraAAeHH COOTBeICT-

Blmqre crporc{ t{ cron6ry), coBnq,qger c A(G) .
Mero.qx onpeAeaexrs crnxerpnfi. flpo6aera H&(orgentra op6[r npa-

Qa aaaaetcn no cJlorHoctl{ gNB[BaJreHrHon pecnosHaBeHrrD rsorog[rsra
nparloa. Conaacno [2,3] npo6aeru orBtaBarreH?HEr, ecrlr cJnqecrBoaar{xe

aJIFOpnTr.a norlrHout{aJlbHon cnofHoclrl{, peuSrxqero oA}ly l,t3 Hnxr MetreT
clnqecrBoBaHne arroprtTxa noJlrHounaJlbHofi cJtof,Hoctx, peuauqeno Apy -
n1m. .fleflcralr{eJrbHo, gql&qy onpeAeJteH[E op6nr uorno cBeclrt R Haxor-
AeHrD n3oxogfrsxa rpa{a xa ce6fir e npaF C r E rsorogfor ronqe r
ToJIbKo rorAa, konAa B op6rla:c npa&e GU E [plcyrcrB],DT o,$roBpexeH-
Ho BepNrrrEr G r{ H

B nactoRqee aperR HexsBecTHH noJtrHorxeJlbHHe elnopH?xH pec-
nosHaBaHrf, nsouop${3ua, e cJreAoBateJlbHo, n onpeAeJleHnf, op6rr
rtpa/0o8.

Tar rar Mbr uueetr AeJIo c KoHetfiHxH rpa{str]rr rotrto JIeFKo

nor)mx8b aJrroprrM, ocHoBaH}[rn Ha nepelmopf,AoqeHx[ BeFxH rp@ n

nspaHlHplmq[fi peEeHre sqAaqx. B raror eJlnopnlre Qrrcrpyetca uar -
prqa cuefr{oc1l,t l(c) r paccuarprBaDref, rarpxrDt At(G) , nor)^reH -
ttrre rc A(G) BCeBo3vofHHr[ o.qHoBpereH]ftux nepecraHoBKarn ctpol( H

croa6qoa. Ecar A = Arr to cootaetcrBJmqxe arffv ratpnpr Hyr.eps -
r$n Bep[rDrH npar[a o6pas3mr noAcraHoBl(y rs r (c) . Tarnu o6paeor,
npoAeJIaB gce pr. nepecraHoBoR, Moflto noJl]nlxtb B aBHox Bl{ne npynny

eBlolrop{msxoa np@ n eno op6nru. Ho 6oltmoe r{xcno lpe6yermt tr€-
pecTaHoBor B vatprqcx AeJIaeT sJInOPr![ IIpAI(lrlIecKx HellprreHxxHr.

Olru o6ycaoBJIeHo BogHrrcloBeHtre xHonoqrcleHHu arlnoprrroB orl-
peAeneHla op6nr npa{oB [4,€]! ]rcnonbsyDqrx p&36xeHxt uHotecrBa
BefnllH Ha IuacCH aKBrIE!.f,€Hft{oCTtd otHOCntelbHo Pasnllt&IIIX xaparle -
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pttcttlK BepNIrH rpa/oa, HanpHrepr c?eneHb BepEI,IHtlr tucJlo lslluoB x rly-
Tefi pasJlrrnofi &ntttort npoxo.q.qg qepes AaHHyD Bep[Il{Hyr tl t.A. Xa-
paftlepnCtltKl{ TaROFO pOAa HagHBADfCf, rHBapl&ltalr Bep[l{Hr 14 ycno -
ane iov(v) = lnv(u) , vru€ vr ,rEJrrrercf, Heo6xoAxlrHlr ycnoBnex cJqe-
crBoBexrf, &E"orop{Bgxa qer(G) Tanoro, tmo ev= u . .[o crx noP

HensBecreH na6op l{HBapraH?oB, onpe[enfl)qla nPa{ c lotlHocTbD Ao
rsoropiprara [9], noslory Jrenro crcoHcepyrpoBatb np8/0r AJIa KotopoFo
roraccu oKBrrBareHrnocrrr, Halr,Aenrore nog,o6rour aJnop[?rem, 6yglm co-
Aeperb no HocrcoJrbno op6nr rpa{a. Taruu npruepou rorer cJllrf,filb
FpaO G [Ig], rsoOpereHm{R Ha pnc.I r nonlmenmrn rc r.pa{a L(f,r)
(pe6epmrtr npa{ nomrono rpar[e K. ) sarqxof, rrgoro pe6pa x Aepe-
Bor r(r).

n(r):

G

Pnc. I

Tar ren rpynne aarorop(praroa npada L(f,n) rpaHsnrxBHe He BepnrHax
r pe6pex, ?o Bce xapar(repncfrru{ tnna cxcra ny"efi rr qrus,roBr fipoxo-
.q8u[fi qepe3 AaHH]rD Beplll{Hyr y BerurH c o.ql}rel(oBofi clclteHbD B !p3-
Qe C 6ypp coBnqgatb. Iloetouy Kraccu srBtrBaJrentf,ocmt 6ygy" coc-
roatb ns BeFxH c paBHEr.r c?eneHf,n[: 12 aepuor creneHx I; 12 scp-
rElrH creneHr 2; 12 aepnnx crenexn 3 r 6 BepErH cTeneHr 4 - Bccno
qemQe kJtecca. Ha carov AeJre oro! npar[ nreet 14 op6tt, 6rr.(af, t{g

r(o?opo( coAcFxT rpx Beprrflil.
fpynny r cruerpnr npa{a c(v,x) vof,Ho tarre Helitr nocpeA -

clBor aH&,rrsa rurrr npe{a uogyabnono rpor{sBegenra U5r29].
Mogylrnu npoxsBeAeHxer (npa4on cooraercrsril) o6brrnoaerloc

[25] npl@a G(V,X) t{ H(U,Y) HanuBaetcf, npad g(P'g) = Gvr,rro-
rectBo!. EepErH ro?oporo f,BJrf,eTcfr AefteploBo npoxsBeAeHne rHorecrB
9 r U I t.€. t=Vxtr=(r=(vru), y GVru eU ) | a xHorec?Bo
pe6ep f onpeAeJrf,c?cf, cleAJmFr o?Holreilrer cHerHoc?r Bepllt{H ! =

= (v,u) r f,t = (vt, qt) npa{a I :

r r(r Ilr

I
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(srr,)e E o[(v,vt)ex, (u,u,)er]v
v[(vrv')/1, (u;tr.) y''1, v /v,, u I u'] .

fpa{ s(w,o) coAeptrxr nofiOm rcr@praqprn o BosrorHDB coo?Beac?Br.Er
BeFrcr npa{a G BepxHa. np@ H i r ocnoBnoe eno cBotrcrBo coc?or,!
B ?orr cro rr,\1f, rarne rpet[ I cootBetctBye! rlrcruemxory o6qp-
uy nognpai[y np@n c r E [15,29]. ]lnaue roaope, ecrx ( rr ,...
...rw") - ltJtrlxa npaoe I , r.= (Y.ru.), v.€ Vr ur€ U, 1 = flE r?o
no.qpa{u (vrr...rv")s G x (rrr...rur)g E rarcna.[bHH r r3o -
rop$or.

Tarrr o6paeou, eelx paccxeipnBatb ro.qyrbHoe trpotrsaeAeHrte

G .!7G, to tr84qe.a rrrEe K =(wrr...rrn), r.= (vrvr), i = iE,
v,vre V, p =lvl , 6yget cootaetclgosils noActanoBfte r (E) =

/or ""p\
=\rl ... "iJ 

, aBImqenca aarouoprptslot, tt Bce lHorectBo ttII,. no-

psAra P 6yget onpegeaaru npynny r (G)

0g,naro cJreAyer omrertttb tot {axr, lno sq[Aqa nolcxa uIlft B

npa{e na.merca rP-noanof, [?8].
llpnepon Apynono nogr(o.qa K onpegeJleHm clotxelpxR npafa ronyt

cJr1rrxrb ennoprrxu [IIrI2] fiocrpoenrf, KaxoHrqecrof, H]tuepa.rprr Bep-
urn np@. fiog ranonruecftofi sAecb noHrraelca ?at(efr Hyr.epatptn Bep-
ErH npalFrtrro ABo[qHoe trxcro 6,noayuenxo€ nplr BunxcHBlxlct nolpt.q
a o&IV ctpony Bccx cTpoR coorBelcrBJDqel, uarpxrlH crcrrocrr{;lt8t(Clt-
MAJIbHO.

B gtnx arnoprtuex npoqecc noctpoerrfi BogrorHllx Hldepa4tn Bep-
unn npa{a rorHo fipe1craBrrb B BrLe noc?poenrfr KopHeBono g,epeaa T,
KopeHb roropono [(o) = I a [II], ar6o t(O) = (v) a [I2],a rnc?ba
coo?BetcTByDr pa:rJrrqmu Hyrrepar$f,lr Bep[rH. AHarre c]flxetprn ocy -
qeclBJrfeTcfi nocpeAcTBor. cpaBHeHx, ratpnq crerHocTr{r coorBe?ctB}'D-
qrc( trcrbf,r AepeBa. .[,nn corpaqenrf, qrcJla JIlc?beB ( e ryppeu cJrJrq6s

oHo rore? Aoclrrarb sxeqenrfi pt , nanprrep, gra npa{a 5 ) trc-
norbsyDrcfr npnerH penyrfipHono nocrpoeHrfi ypoBHen AepeBa f. ,
1 s hs pr I o'lcerreH[i Hcroropro( Be?Ben.

B alnoprrre [II] noctpoeHre AepeBa T rponcxo4t{t caeg3qru o6-
pesor. B raqectB€ ypoarn t(1) paccrarp[BaDrcfi Bce Bepllx]tH np@,
I ypoBHr [(k), 1<ks p, crpof,lcf, ?arr q?o \e n.- A.-r.r. r FA€

A, - ralpx{a crelrrocflt nopolle]rHono nognparfa ua L nepinax, a

9



A=
l- 1 rl:

Matprqa A 6oarue ualprrp A' , ecn{ o (l) > 5 (lr) . IIpn coanqge -
HXl{ f,arprq crreffiocTr He Jll{cfbfi AepeBa, Ber[[l{HHr o6paslmqle l[rrnr
no.q,ctanoBon, o6tegrnm?cf, B ruIaccu orBrnalelmHoctr. Eclr r.-fl Ylt
Yt rvl€ V , ao o.qpy iB BelBen (v, ,.. . oY1-1r v1r Yl+t ,. .. , vr) - mr
(vr ,... ,T.-.. ,rlry!.., ,... rri) trouo l{crcmqxtb xs AepeB6 t -. [Ipn -
ueHeHre ?erono orceqeHxfr BetBef, ,qjtt r.pa{e f,p notpe6yet paccrcfPe-
Hr,rfi loJrbr(o p Ju,IcrbeB .q,epeBa T arecm pt Bcex Bosr(mfilx Hyreparpfi.

B arropnmre [I2] ypoaxr AepeBa coctoat re JmoprAoqeHHxx pat]-
6xeHrfi rHorectBe BepErH np@ na lc[accbr. Vcaoancu npxHqplemocrt{
BeFtlH v,u€ v R OAHOtiy r rory te KJI8CCy f,B.lfiele8 COBnqAeHre qrcJla

cocegeF y BepNluH v r/r u B Kal[,qou ]rlr RraccoB pas6ncnna (6orce nog -
po6no nompoeHne raKr{x pas6rennfi 6ygcr onrcano np}r paccrorpcrilr
npoqcAypbr trrcperuBxon ruacexrprrarym aepuror). Ecm qrcJro RJraccoB B

TerJnqcu pas6xexrn MeHbue P, To Helco,ropar npottgBoJrbna.f, BcptIrrHa ng

HeellouqHono Kracca BqleJrae?cfi B orAe.[brorR raacc (aclaleHre .q,epe-
aa) x l.g., Ao noxJ rerrn pas6rexna c rncJtolr KJreccoB paBHna p .Ta-
rre pas6rexre o6pastrmr Jrncrbr AepeBa. Cnretprn npa@ onpegermr-
cerraf, r B aJrnopnrre [II], npn cpaBHeHrtt ratprq crerHoe,lr, coor -
BeDC"ByIIIUA Jrt{C?bm..

.fta orcenerna Be"BeR lepeaa l{cnoJrbsyelcfi c.[eAmFtr nprer.
llyctr t - paa6renre rnorecrBa BeFxH B .lrcte .q,epeBcr noJrJ^taeroe

( n. 2 r, , ec,rn ralpl raacc pas6neHrf, rJ cogeFxrca B Heroropor
rutacce pas6renra r. ). Kq.qoxy pas6nemm r ctaBflrca B coo?B€tet -
Bre crrrcor a(r)= (ilor),..., A(..) ) , rAe {t.), 1= IE, panro
uruy pe6ep npa{a, rcHry roropt[ rera! B o.qnor ]t ror re tt.lacce
pas6renrn r, . Otear.qro, qto pa.e6nerua rt r rz He ror.Jm 6ulu ar-
BlBeJreH.rHHrr (r.e. nopoqgatb ollHanome ra"pxst crerrocm), ecmt
a(tr)l A(te), a ranoHmecrryD lryrrepat[o rpa{a clegye? rcrarb
tloJlbtro cpelr rnoaecraa pas6nenHnr y no?ofta a(d = a' rn[e A' =

= nar (a(t )), ctapErclBo BemopoB A - ref,ef,rorpafinrecroe.
t

?arcu o6pasor, eclr npf, noglpoenrr ?erJqero pas6nemn r[
oraaarlocb, cm l(rl) < r(n,) .q.ui Hero"opoFo Jtre rroclpoeHnono pas-
6nexna rl , ro Be?Bb rl ylFJrfierci rur ,q,epeBa.

IO

A tt,"r-1 e
I-1 r!

a ... a
!r1 trt



,[,ra paccrorpeHnDo( aJrnopxrnoa [II,I2] ne yltercs oqeHxrb qxc-
JIo Jrr{cllbeB n cootBercllB]lrupr rt{ rarp}rq crerHocrlti rosopre neo6xo-
.qru.o pacflotpe[b B flpoqecce aHaJlilna eno.e?prR n onpeAe,reHfifi EaHo-
Hmecftofi Hyreparp{rr np@. Ograro tr:] cxeru ycrpaHexxr BerBeF Ae-
peBa BrAHo, qro amopnlu [II] nan6oaee affierrrnHo Ao.rreH pado"arb
na npaftx c .q,ocra?oqHo 6oratof, Fplmnofi aaroxoprpsxoB,raK rar 6oau-
,EOe qICJIO OIBI{BaJIeHIIHU( BeFrH nOSBOJIf,e.! SHatIITe'tbHO CoKpetr|rb Ae-
peao nepe6opa. B ro Bpera Rer( g4a o6pa6orrer qp@n c rra,mr rrf,c,rot

cnflerprqHrx Bepmm 6yger lpe6oBa?bca rHono Bperenr na 6espesyau-
!a!!Hoe cpaBHeHxe paSJIrqHu xa"p[q crgrHocll(, cooIBetctByDqro(
JII,IC?bm., tIrcJIo Eo?opl[ AJIa la8rc( np@a oco6eHHo BeJIII(o. Tar, A;In
epeBHl{te.rrbHo xe6oarurx ry6ruecmc npaooa c p = 14 x rorI,emBeHHoR
npynnon anroropfieroB qscro Tatofi rarprq ssqacryD 6oaee lq.BJrlcor
[tg, ta].

Alroprru [I2]rnao6opolr6oace a@B[nBHo pa6otaer na npar[or e
MeJIHU qficnor aI(BrBaJIeHtHbDC Bepm{Hrrax Raft B grox cJl}ruee pas6rcrra
MHOfcCrBa BCIITTXH Fpa/6a qacTo l{MeDT pa3xnt&uc gHaqcHrf, fi/Htclr{x Ar
qro nprBo.q,lrr K ycTpeHcnrn 6oaruono qrcJra acraef, AcpeBa nepe6opa.
Boaee rpyg,oeurr,lun AJrfi grono errnopntua 6y4yr aaarrbcs ?palrarrrBHbre
npe@r Herrprrep rp , rAe sHaqcHlrfi 6prr4rrr a(t) 6y46 coanqgglu

.qlfi Bceno rHorectDe pas6rcrmfi B Jrltcrb8 ,qcpcBs.
B rpe.qlanaerox eJnoprlre HapENt c rpqfl,nproxHux paa6nenreu

rHorecrBa Bepm{ npada aa Klaccu ar(BnBaJreHtHocm{ otHocnreJrbHo He-
Kosopmr rrnaapxaHtoB [cnoJrbgJm?cf, tattre cBe,qenx.E o6 op6rtax craF
6mreatopoa Belrurutr nooBorf,nq{e "y.rtrrrunrt" Haqe.abHoe pas6r€Hrerflo-
JIJFIoHHOe C nOrOqbD nHBApralrTOB.

trrnoprnr onpeAerenrn crrompnf, rpada, Bygen paccralpxBatb He-
noreqeHHue cBasHHe npap 6es nelerb r rparHro( pe6ep, He fiBlfn(ne-
cf, clrrbxo peryrfrpHHvr{ [16,I?]. B npe,q4a.naerox aJrnopmre onpeAeJre-

nra op6rt npa@ [I8rI9] ncnoarsyercfi n4es nocspoeHila n anaJrtrsa
pas6nenri rHoaec?Ba BeprH npa{e G(Y,r) Ha ftJraccu erBxBaloH"no-
crx top(v) = (v1,...f1.) r ror(v) = (v1,... , vl. ),,q,.ra xoro-

pE BEIIOIIieHH yC.[OBrt

V kc (1 ,...,!) 3rc (1r... ,a.,) loro vl =€, (1)

r
Vre (1,...F2) 3kc (1,...f) lvrr n er = v^. , Q)

?.e. rqn3f, op6rra ry@ qerror Bn.lrqptBaercfi B Heroropufr ftlracc
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pas6xoHlrf, top(v) , r ftar,srn uacc paa6rexra low(v) qelilnox BRJIa-

.$rBe€"ci B Hero?ogfD op6rry.
Paccrotpru npoqeec nocrpoeHrf, etnr pas6reaxfi.
ll o c r po e H r{ e pas 6ri e H r a top(v) . IIpn nocr-

poeHrx pas6nexra top(v) J^lrtgBee?ca rm@prarpe o noJlceHrr x qap

c?rcDilrt c'renoHfi BeI[xH B cJrofi otr{oclterbHono paa6xexra nparfa
teol.

0IIPQEIIXII{E. Ornoentearrcry pas6nenner npa{a o(v,x) Arrfi Bep-
oxlu y HasbrBaerc, pas6renre f(r) = (v.(v), t = o-ffiI , y'€ v, e
o <l(vrvr) = tr) , FA€ e(v) - ercqenrprcn?ea BeplrHH v, d(v,vr) -
pacctotHrc rcrIy BepIufiH8lrlr lr ]r trr r Vo = (v ]. I/r;raccu Vr,k=O?GI,
HesEBaD[cr cJrof,rr rp@.

fial,qoil BepxHe v. e V(C) craBn?ca B coorBetetBre xapameprr-

carxa dv.)=(c!rralr,cfr,clr)i t,J =ffi, nge drr, n = I,2,3,
Iafi9 tccry pe6ep, coeAlormrp Bepmry vre Tr(vr) a pas6xernr
f(rJ) c EeFErHarn ns ctroeB Tr-r, vr , fr*.- c6oreercr"emro, a

tl, =L (prc.2). Ecark = 0, !o "lrg.t, =0, aec.lrr k= e(vr),
rccl, =0.

?(
v

v )

Ilpmep $NrrcreHrf, dv.)
ot

v.-, v. vl+1

hrc. 2

rrpraeAeH xa pnc. 3.

v I v. (o: )

12
G

ftz): 2

?(r) '

?tal

?(s):

Prc. 3

12

t

4
t.

t+ ,{

?(l) 
'

a ,



Bepuxuu 6yg1m rreru cneAyxqre xapar?epncrrK$:

""= [iiii]'o"= fiili]'c(3,= tiili],a(4,= tiiil],'(s,= tili ]
Crporor uarpnl a (o.) , 1= ffi, ynopaAoqrBa$rca rettctaronpa4rqecxtr.
&pTn"I o. 

" 
,, np[Hq4Jrerar oAHoMy l,r rouy re Maccyresnx cr(v,)=

= dvr), a ftJraceH yrropsgoqrBamrcf, no y6uaannr a . Tax, 4.nn npa@
Ha pnc.3

d1). dS) = f;illl, q{z)=c(4)= [iil;l . c(3) 
tjjij]U;::J [;J:;J

x nopf,Aon K,raccoB crreAyoqxf: v.. = (1 ,5), v. = {2,4}, v, = (3).

K noryuexnoxy ynopfrAoqeHHouy pas6uenrn ? =tv.'...' vn) npn-
reHfiercf, npoqeAypa nreparr,rBHon uaccn$nrarplr BeFflt{H [9], cyrr ro-
Topofi cocrol{T B Ton, qro ftalll,ofi BepErHe v€ v craBrrcfi B cootBer-
crBne cnncor D(v) = (ar(v),..., do(v)) , 

"ge 
a.(v), i = Ci,ecru

rlli{cJro BepoflH t,tg rc,racca v. , cxerHbfi c v . [Io grnx cnncrar, KqrJlxfi
xaacc Vr uorel 6urr n-ogpas6nt Ha no.qyHorecrBa, cocrof,qxe rs Bep-
rn{H c o.q,nHaroBuut{ cnncrarIl. Orn nogxnorectaa (toaoxo BHJmpt,t luac-
coB vt ) ynopq.qourBaDlcf, B coorBerc?Brx c rexcmorpa$rqecruu crap-
ll]tHctBor cnrcroB nplrnq,q,Jlef,aql{x xr{ BcpltHrr, ternu o6Paaor, noJly -
qaercr ngrreJlbqeHtre HarIaJIbHono pas6nennn. Ecar ace Bepqn{hl B ftar -
Aou no.$rnorecrBe [r.eDT oAnHar(oBue cn[cftr{r ro no.qpas6reHlf, ruI4ccoB

He nporrgotlAet (cta6rarsarpra pas6neana). Ecar rsrerbrleHre K,IaccoB

npongorlJlo, To r reryqeuy pas6nexnD BHoBb np[veHner npoqep/py rre-
parnanof, uaccnr[rraqrr{ Ao rex nop, nora He Hactynnr cra6nnrsaqna.
lioatrruennoe pas6renre r o6pasyet top(T).

TEoPE!,IA I. Pas 6 rerre top(V) yAo Brr€rBo -
p r e r y c JI o a r n (I).

A0ltA3AIEtbCTil. .{,ocratoqHo noKasa'lb, qro ecJlr aegItf,Hbr y,?rc
< v(o) , r I v' , nplorqg4eral Hefto?opon op6nre nparfa, ro onr nonar

AJm B oLrH r ro,[ f,e raacc pas6renna top(v) . Paccrorpn oftiocr -
?eJtbHoe pas6renre 'rl(u),ue v. fiycm v < v,(u), nocqorbt(y ea?orop-

{msru co:rpanfl}! crenoc?b, To 3ec (c)llv= v',eu= ur n fi =

= 4rrr,, u = O-T (pnc.4). Taroe cBonc?Bo cnpaBeAJIIBo AJIf, Bcer
u< v(o) , noo?or.y (v) = {yr) r Bepmlo{Lr vrvr Ha arox otar€ no-
crpoeHxs paa6rema 6ygtrn ourecenE r o4nouy t{ ror.y re Krsccy.
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v (u)
Tax rar rcerAan op6nra npa{a

qen[Kox JIef,rT B HeKoTopoM IUIacce

noJl]rueHHorto pas6rennn lI aB?ouop-

{rcuu coxpanmr cuelmocrb, To B

npoqeece rrepa?nBHofi xaaccn[rra-
I4{r Beptrx npada ncnoabayexHe B

xatrecrBe tIHBapnaHToB cnrcxn o(v)
n D(vt) coBrrafl,anT Ha Kar.q,on Hte-
palp{x. Cae.qoaateaonorBeput{Hbt v
x vt 6y[y" fipt{HqAjle,tarb o.qHoMy 1{

rory re &leccy pas6reHrf, top(v).
llocrpoexre pas6nexua f or(V)

u

I I

v

u,
u.)

llpn nocrpoenrr pas6nenrn tor(v)
f,cnoJlbsyDrcf, cBeAeHHfi o6 opdrrax cre6n.nrsafopoB Beprrcr nparfa.Cla-
6llrsaropox ve v(G) HasHBaercf, nognpynna noAcranoBor( f{v)s r(c) ,
oc?aB[.frDqpc HenoABnrcrof, Bep[]rHy v. 0p6rtarn cra6rarsaropa (O)
HSSEBtD?er eFo o6recrr{ Tpafigt,rTrBHoetr.

fua noayrexra op6rr cts6xrrsaropa t{v) ncnoaasyercf, cneAyD-
qnf, npn6JrEetltfin rero,q. .[,nn Qrxcnpo8aHHoFo v€ v c?por{Tca oTHoer-
re,rbroe pas6reure ?(r) , * *onopory nplreHf,erca flpoqegJpa rrepa'
rhanofl lt.lIaccnQrrary{x Beg[[H. Iloayueroroe pae6xeuc o6osxaqa€rcr

f.{") =1v;,...,q }. Ecar Ka&qHR rurecc vl pas6rerue 0.{r) qe-

Jr116or Bprr,TlBaercf, I HeKoropun ruracc vl pas6rexrn top (v)rro pas-

6nerre 0.{") octaercn 6eg rgreHeHxfi. B rqrorranor cr}tla€sr.€. oc-

rrr vr.nvil i r v:nv: i ol . r ro vr pa.r6raaerce Ha noBuac-

cH v.t= vl\tvl n vr ) x v'a= vt n vr . crapurrc?Bo 
- 
roraccog

onpogcrte?ct B coorBetc,rBrt1 co c?aprtHctBor ri,raccoB g top(Y) .[o.q-
t.

traacc v.' taue npoBeprercr Ha aJrorenrc B Herotopufi uaec pes6re-
Rxi top(v) . Harpnep, nycm pas6nenre ?.tI) =( (I)r(2,3,5,8),
(416,7)), e paa6nexnc top (v) =t (Ir2,3),(4,5),(6r?rB)). Tonga
uacc (2,315,8) 6yler cHlqeJra nogpaa6nt Ha noA&naccu (2,3) c (5,
8), a geler noArJracc (5rB) - xa (5) u (8). lfuacc (416,7) B cEoD

oqepGgb orso6rcrca He nogrrlccbr (4) r (6r?).
llpoaepra r nonpoe6ra anaJrorrr[fl o6prsor Bce uraccbr pas6re-

tun ?.{v) i npoAe.lrB npoqelypy r?epa?rBnofi xaaccr{uralrrr aep -
oxHr noJrJnur Hcroropoe xoaoe pes6reHrer Koropoe o6osHaufl ?rtr).

I

Prc. 4
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Heo6xogrrocrr nogpes6reH[f, ruraccoa a paa6nennr ?.{r) , coor-
Betc,[BHr{ c ruaccautl top(v) o6ycaoaaena teu, qto snrJlaf op6rta
I{v) ncenAa nerx[ BHyrpx Herotopofi op6xtu npar[a.

ltnaccu paeOnenrn ?a(v) 6y4ex crorreru op6nrarr r(v)
Ilpeg.raraeuun xero,q, nocrpoeHrr op6rl cra6raflgmopoa frBraercf,

npr6arrenroor, rar KeN He ylaercs onpeAerxtb x.nacc rpadoa (xpoue

AepeBbeB [2I]), LJrf, r(oroFED( oH AencrBr{reJrbHo npnaoArr K noJrpeHriD
op6rr cra6uJrrsaropoB. Ho n npoaopubrx trqcneAoBaHnf,r x npsxirrl€-
cxttx sqAausx U3,22r23] ne 6uao BcrpeqeHo Hr{ o.qpono f,oH?pnpxxepa.

llpe.qnoaorrnr rrro B AaHHoM ruIacce npa@a ubr nueer, pes6renra
?"{") na op6nm cne6rnrsaropoB ,qrs ncex v ev(G) . ltlnorecrao re-
rrr pas6nenrn crle{r 6eaon .q/lf, nocrpoeHlrfi pas6rerxn for(V). Pac-
cnorprr Oa(rr) r 0a{"), lr,u€v, v l u . Ecrr HeKo"opHR i.,racc

vfv)c ?atr) n"p""eraercfi c Hexoropror ruaccolr v$(u) c 0rt"),
vf(v)n v$(u) / L vf(v) I v$(u), to Belru{ru, rpxHqArlcrrqre atnx
ueccsrr, nonqAeD! e oIHy r ty re op6nty npetD8. .[etrctarrelrnornycrb
BeFirrxHU r, ,w. e vf(v) , l DeIrxHu Fa ,trt G v$(u) . Tex rar xar-
.qEn ruIecc B snrrx prs6treHxfi ecra op6rra cra6rargeropa, ro tg, ,
g2 € f(G) lg,*r= r.o g.r2= rr. 3nevrlr g.ogrrr= *, r t.e. cy-
qecrByeT eatoxopQrarr'nepcDo,qf,qrn rr B Er .

lhaccy, cocrof,qery rs o6tegrnexra r:reccoa vf(v) r vf(u) ,
Jf(v)nv$(u) I f , npxcoanBaer Horep, psBrsrt nin(i,J).

Pas6rexre, noJrpenHoe B peoyrb"8re onepep{n odm,q.lnexra urac-
coB AByr pas6renxR ?r(v) , 0r{o) npr rq Hcnycru nepeceqexrflr
o6osHatlxx Vt(v)u Va(u) .

B raqectae ror(v) xcnorbslrelca per6rexre, noJDrucrdoe B pe-
syJrbta?e nocreAoBereJrbHono BunoJn{eHrs oncpaqrn o6acArHeHrr pas6re-
Hrn Ha op6rnr cre6rrrsatopoa: lor(V) = ;h ?f(y) . Orear.qpo, rrto

AJrf, .qgHnono Rraccl npe{oa Bcpra cnegyDulst
lE0PEltA2. Pas 6 x en I e lor(v) yAo B Jr e t B o

paer ycrroBrD (2).
Arerrs pls6rcrxfi tlp {v) n for(v). lloe.ne rono, mr pe6xe-

nrs top(TFr tor(Y) noctpoercr. Bosrolol crq,rJ@re crryaqru.
I. l(8r,qHn xalcc prs6nenrn top(V) coA€Fr? rorbt(o oAHy Bep-

uxry npe{a Dr= p. B aror cJrJ ne npe{ xe rree! crrrelprR (rec"xrn)
r eno o6pe6orra npexprqee"cr.

2. Hcrorcprf, xrecc v! nes6-xexnfi top(v) coAeprr" ?orbxo o[-
HJr BeprHHy: v! =(v), re (1 ,..., ir), rr( p . B stor cJrl rsc op6rm
rpa@ coanqgjrr c op6mrrn cre6nnrsarope f{v) .
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3. Pas6[errf, top(v) r los(v) coBnrflenr: vt = v'., i=i[r,
Dr= D.= p . Tar r(er &[f, pse6reHfin top(v) r low(v) BHnoJTHeHH co-

orHoner$rf, (I) r (2), ro v"(o)=top(v) = lor(v)
4. B pas6rerrr lor(v) cnecrB]rDr ruraccur f,BJrmqxecf, noA!{Ho-

recrBerrr KrraccoB pas6uenna top(v): Vte (1 ,..., n.) :lJ€ (1 ,...
..., o.)l vigv:, o, ( n. . IIpr orou coBna,Aanqre K,reccr pe.s6reHrfi
lor(v) r top(v) RBnf,nrcfi op6nretn rpa{e, a AJrs BeFrHr rprHqA-
Jleraqxx paBJItttrHuM toleccau pcs6renrR lor(V) r Ho oAlroMy luaccy B

pas6renltr top(v), ocJnqecrBJrrerc, npoBepr8 cyrqecrBoBaH[f, 8B,[ouop-
(rsue, nepeBongqepo BeplrHH t,r3 pasnnqHux ruraccoB paa6renra lor(v)
Apyn B Apyna.

llycrr rcaecc vis top(v) rpeAcraMeH a pas6nemn row(V) co-

BokynHocrbn ruracco! rlrr...r r:ri v:

,,foctetouro paccvarpt{Batb foJIbKo no oAHofi Bep[rHe r{s KerAono
Rlecca vr. , k = I;, .!8K xal( a rm6ox taroM K,racce BeFEr{HH npa{e

,l

nepeBo.q,n?ct o.qHe B IpyrJrD aB"or.oP(ptsxarr, r HaJlnqre aB?oLopitrilsta,
nepeBoAnqeno 1pyn B Apyna xorr 6E no oAHoR BcprHe rs pasrxqHux
KJraccoB, cBnAeteJlbctByc! o lorr q?o Bce Bep.{HIr 9trx K,IaccoB Bro-
A,r! B o.q,Hy op6rry npa{a.

3a{rrerpyer npoxslorbHue BeFErrHH o. 
"1, 

, r aVrr., lgos!,
r nocrponu orxocrreJrbHoc prs6nexre ?(orr) | rlroe p&B6xeHnc or -
pe.qerf,ercf, anarrorrrrHo orfiocrrelbnory prs6ner- ?(r) iloJrbxo cJrofi
Vo cocfolt? r{s Beptrm u r r. Otnocrrearxne pas6ncnra Arfr Heno?o-
pEx noAr,HorectB Bep[rH npa{Dr Yrc V Paefla"pnBarrcb a [20124]. H

pes6rearn 0(urr) npxreHaercf, npoqeAypa rrep8lrBHon raeccrrprre -
qrR Bepm{H, H no.qnreHxoe prs6renre npoBepfiercf, Ha BJIorcHle RJrec-
coB B ttaaccu pes6renra -top(V) . Ora npoaeprr anlronrqna olrcaH -
HoR BHrre rpoBepr(e .q,JI" f.(") . noayreroroc B pesyrb?.?e pes6reme
o6osHlr.rror ?.(urr) . ,

Ecan aeprru u r ? or(asrrrreb B o.q,Hor utacce pag6renm [t (u ,
r), ro a pes6nenrr lor(v) npotcxo.qlr o6tcg;rnenre xJraccoB x Bre-
cro v1 , v} tenepb paccrarprB8€lcr oItH prrcc V] u v1 c Hox€-Jt- J. Jr J.
poL Jr.

TiroR ananrs 'naprorri pas6[eHnn ?.(,rrr) Ernor{aelcr .qlfr Bcex
Bepol{H - npegctearrelefi u r r (npr o6teArl}reHrltr rraccoB ocleafea
rroJtbxo oglor flpeAcrtBr{rcJrb Ha Becb HoBBn ltracc). Ecan B pcsyJrbrate

iv1 .
t=1 Jt

nonJqeHo, ttro lor(V) = top(V) | ?or K8N r,r B cJrJme 3rruccr
= tor(V) = top(y) , rHatre fa{o) = fo{V) .
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5 ?I

4
Aa

K0[rEu

Crpyrrypa aJrropr.tflta
pnc.5, rge 6aorr nueDt

norcra cnuuerprfi rpa@ rao6parexa Ha

cJreA)rDqee Q3nrxqronarrxoe HasHauerfle:

Pnc. 5

I - noctpoenre pas6renm top(v) , 2 - npoaepra pas6xenna top(V)
Ha .q,r{cryperHocru (grcrperHHil Ha!}HBaerca pas6neHner Kr-,\HR xJracc fto-
ropoFo coAep[m poBHo o,qly aepuray), 3 - npoaepRa c]Acc?BoBaHrfl B

top(V) xora 6u oAlroro eArHrqHono rglecca, 4 - noctpoenre op6nt cra-
6r.[rcaropa e4xHrqHono KJracca pas6renna top(v) , 5 - noc?poeHxe

pas6renra lor(v) , 6 - npoaepna coBnqAertilfi paa6xexrn top(V) u
for(V) , ? - e4[eaeH14e coBn4\Frtttfrt( RJIaccoB pas6reruil top(Y) u
fow(v) r aHaJrHs napHE[ pas6neHtrR AJri npeActaBrreren xJraccoa pag-
6rerua lov(v).

henxa cnoxHocu,r arroprrra. B flpoqecce BHnoJrHeHIS aJrrop[Tra
rollro Bqfi,enrrb cJreAyDq[re ataflH, onpe.qeJrsDu[{e rpyAoerKoctb peEeHfifi

3q[&qx:
I) noclpoerne pas6treHxfi top(v) ,
2) nocrpoenne pas6reHrf, lor(v),
3) anams pas6renntr top(v) n ror(T).
lla naqox ns arnx oienoB rq)rreHrerc, npoqeAypa xreparrBnon

uaccrifrxarprr BeInrH, xoropan cocrox? ns onpeAeJreHrr qlrcra pe6ep,
t{ltr[rlleHtHErx ralq,on BeF[rxHe nparpr- wcao rpe6yerbs oneparprn o(q)
lr coprrpoBnx'Bef[IrH no RJlaccer - qICJIo onepaptfl-O(plo8ep) Tar
Kef B ryper cryqae Bosrqmo p l{repalprR r g -p'1 To o{eHKa Grro[-
Hoclr rpoqeAyp r,rrepa?rBHoR uacoriprrarpu eoc?asx,D % = p(o(e) +
+ o(PlosaP)) = O(P').

.fta nocrpoexra pas6nemrq top(v) rpe6yercs nocrporab BC€ or-
Hocrte.[bHue pae6rexna npa4a ?(v), v€ v (caorrocre nocrpo€Hns kar-
gono pas6rerna o(s) ), B ftalAor pas6renrr onpe.q,ennrb qacatrtrrrre

creneHr Bcex BeFrH (caoanocrr o(e) ), Jmop4goqrrb Beprufi (caor-

n



Hocrb o(p1o6ap) I{ npxr.eHntb rpoqe.qypy rreparxBHofi luaccHonraqxl{.
3narrrtro6qafi crof,Hocrb nocrpoeHra top(v) 6yler Q. = p(o(q) a

+ O(plog.p), * Qo = O(p') .
ClorHocrr noclpoeHr{.n pas6renrn ror(v) onpeAeJrfierca Heo6xo -

Amroctbn B xylEeu cJrlqae lpmeHrrb npoqeAxp-y. r?eperxBHotr t(Jlaccl{ -
r[nraryru .q,Jrf, Bcex orHoc[teJrbHrrx pa36[eHrfi V(v), ve V ,c:regoaareat-
Ho, Qe= p(o(s) . Qo) + o(p2) = o(pr), r.qe o(pa) - cJlaraeuoer^Bgs:
HnraDqee npn cpaBHeHnn n o6repy:HeHr{r ruraccoB B pes6t,tem{E( ["(v) ,

v€ v"
Ilpn anaarse pas6nennfi top(v) n low(v) xa,r6oaee rpyAoexrc{u

auf,ercs rrno?e,rrqecrlrn cJlJ^rafi, Kor.Aa top(v) coctouT lrs eMHcrBeH-
HoFo ftJracca, co,qepr,aqeno Bce BeFxHH npa@, a ror(v) cocror{T r{g

e.q,rH[qHbD( toraccoB. 3gecr nosHrraet neo6xo$orocrb B :(ynpex cnyqae

nocuonrr (p) pas6nenrfi f(v,v') , v,vr€ v, rc roropmr sa?eu nprue-

HlrTb npoqelypy xTepaT}tBHofi raaccn@maryu. Tpygoeuroclb 0roro oTa-
na eoeraBrr Qr= (f).(o(s) + q) + o(r') = o(pt).

Tarmr o6pasou, o6qaa oqeHra q,ror,rrocrt{ alnopmra 6yger Q =
tQr+Q.*Qr=O(p').

Caegyer orr{erlrb, qro B npoBo.qlooil nccJre.qoBaHxfirc II0,I3rI8,
231 g.lrn acex npa@a (rpoxe crJrbno penyarponr) ?e = top(v) rtr (pb
ftrr,Flecrcafi oqeHra cJrorxocrr aJrropnm.a cocraurne? o(p') .

Onpe,qeae*rng crn rrerprn noreqernu *ylsltrnPatFa.flycrr c(v,x)-
npa{ c noreqem{Hrx BepunHsrx x BsBe[reHmflr pe6paln. llerrr Beporct
r Beca pe6ep ronro sqlgrb trpr noroqx o.qrosnaqHhx oro6parexrfi
B: VrR'cB, f : I<Rtrcn , nAe n - xHof,ectBo Aefic?BxTerlblG8 rIt{ceJI.

Arnoprlu onpege,reHnf, cm.r.erprq rtoreqeHHEDC npa{on otrrqa€Tca
or arnoprrra 4.rn o6urcroBenHrn npa$oa nocrpoeHlex pas6renre top(v)
I npoqeAypofi nreperrBHon ruaccxoxKer+{r BepErH.

llpr nocrpoexrr pas6rerna top(v) oc;AecrBflrerca cran npeABs-
p[TerbHofi uaccrQrra4r[ Bepmrn no rErrtar - c?ponrcf, JmopE[oqexHoe
pas6rexre ?. uHorecrBa v(o) na Kraccx arBxBaJrenmroctr o$rocn-
TeJrbHo sHaqeHrrn {yxrrgr n . Bepnrxu y ru€ v ryrr{qg,.lrera" oltrory n
Tolry f,e ruraccy pas6xerue ?. ronua rr ToJlbtto^?on[8, Kor.qe n(v) =

= a(u) . lfuacc v. 
" i cmfue Rracca v, c?., ecJrlr n(v) > n(u),

Vve V., Vn€ VJ.
Aia aeprnn, nonaa[trx B oArH raacc paa6rerrra ?. r BllrorcJlm!-

ca xapaKTepIctlrKlr c , Ha ocHoBe KoTopEx ocyqec?Blfietca no.qpas6ne-
Hne roraccoB pas6nexna ?.: ecm olrr) I c(u), vru ev.c { ,!o Bep-
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mI{HH Y I u orrocfircf, r pagnrtlnut{ noArc,raccau B rc,racce V, . Ilopr -
Aox no.q,Iuaccoe anyrpir Yt onpeAensetcf, Jrerclronpa{ruecxn ctapl]rH-
cTBOrMeIpl{qa. 

^it noayrernrory no.qpas6nexrn pas6nenrn V^ npnxeruercfi [poqe -
.qypa ["epa"r{BHof, rc,raccrQnraqmra oHoma?eJrbHoe pas6renre [crroJrb -
syetcr B ftaqec?Be top(v).

Ilocroaury Bepm{HH lrs oAHofi op6nnr npa@ .qolrnn luelb oAxHaF
ftoBHe MeTrfl, To, oqeBrlHor tl,ro Ilfi o[peAeJIeHHoIto rarrm o6pasolr
pas6renrn top(v) cnpaBe.q,JrrBa reopera I.

Paccrorpnu npoqeAypy xrepatxBHon raaccrQnra4rx BeprlrH AJrn
rpa{oa co B3BeEeHHbrur pe6paur. flycab 11,...Fr - pe6pal ilHrpt(€Hr-
HHe Dep[lrHe v€ v t{ Beln[l{Har, r{3 rnacca v. rer1ru1ero paa6uerun. B

cnyqae o6HrHoBeHHE( rparpa B RauecrBe 1-ro aneyeHra cru{cKa D(v)
paccxarprBa,rocb rII{cJro d.(v) = k , a B cnJ rae npa{oa co BSBe[rr€HHH-

nr pe6pann ldi greueHrou cnncna D(v) cnyinxr Bexrop 1r1xr)r...
...rf(rr)) . Ilpr,r epaBHeHr{r cnncroB BepNrr}rH raK[e BeKTopH npeABapr-
TerbHo yflopfiAorlxBaDtct no y6uaamrn.

llcnoargoaelue crMMerpHfi Arf, pecnosHaBaHHa nsoropQxsMa lr flocr-
poeHrs EanoHnrecrorro r(oAB rpa@a. Ilpx pacnoanaBaHrr xaoilotrlfnsua,
xpaHeHxx x noilcre rpa@a yAo6Ho ncnoJrbsoBarr c.reglroqxfi fipt{eM. B

fta'Ior Rracce nonapHo r,rsorop(F{b[x rpa{oa Bu6rpaercfi o4nn npa$, na-
SHBaerHR RaHoHuqecKxx BxAou rm6oro npa{a ggH}rono rulacca.llocJre 9To-
ro pacnogHeBeHre lrsoroglnsra rpa{oa cBoArrcr K rrocrpoeHrD x cpaB-
HeHr{n KaHoHlrqecKE BrAoB lgorgt].

Itanorcrqecnu an.qor npa@ 6yg,er xasuaalb rpa6, uarpr{qa cx€ft -
HOCIX TOIOpOFO n€peJmopnloqeHa B COo?BetClrBl$r co cBotrcrBsrx Bep-
mrH, He SaBrcqmn or l{I ncxo.qHof, HyrepaQrr. Hyueparga Belxlr,rHrco-
orBerc?BJmqAfr RaHoHrqecrof,y BnIy np@, HasbrBaeTcfi naHoHrlqecKof,.

.[4a noclpoeHnfi ranoxrqecroR HJileparprr aepurur rpa@ G(v J)
paccra?p[Bae"cr ynopf,AoqeHnoe pas6nerne ?ato) =1vr,..., v.] [Ho-
recrBa reprH npa@ na op6rmr, V.= o..r i = 1,4 . fpa{ G xorer
6utu rar o6urnoBemoflr raf, I noreqeHrctr rylrtnnp@r.

Ecar s=p (a rellor pracce Vr coAepr{lcrloBxo o$ia BeF[r -
Ha), to non1memfln ropq1or BeFrH B p&36reHntr Y" r onpeg,eJme? fta-
;{oHnrlecls/D tfyueparyD.

Icnr a< D r ?o an6rpamca nepHJR no nopfl,qtrJr Eracc VrrlVrl>1t
r nporsBoJrbHat BeI[nHa v€ Yr. K pas6nexro {Vrr...,V.\ Yr..., V.,
v) nprrreHfiercfi flpoqe.qypa rrepa?rrBHoil uaccr{rrapnr Bel[xr{. Ecar
trxcJto norJ^leHHu RraccoB reHbEe p r s cnoaa aH6npaex nepBHR He -
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e.qlHrqHbrn K,Iacc H noBropaeu npoqecc Ao Tex nop, nofta KafAlrfi K,Iacc
p&s6neH[f, He 6yAer coAepa"b poBHo o.$ry Bepurny. floprgor BepmItH B

larou pas6rearu 6yger onpeAersrb raHoHr{qecrJro HyMepatpm npa@.
0rrearflno, qro HeflsoMopftue npa{u 6ygyt tuett paBJI}ttIHHe KaHo-

Htlqecrlre argg, 16o B nporl{BHou cnpee rg coBflqgeHnr Marprr{ cuer(-
Hocrlr HeuelrleHflo cneAoBa.n 6u rgouopt[rsu, a ftafloHr{qecrle Bng Hoo-
uogporx npa{oa eoBnqAaDT, noeronbfty Ha ker.qou [tane [poqecca nocr-
poermf, r(aHoHr,ruecrofi Hpepaqfitl coxpaHtercfi orHoflreHlre nsouopi[nsua
Me,[Ay Bepur{Harr}r l,tg coorBercrBJ@to( &[aceoB TeKyrrp{x pas6uennfi .

.[pn rounaxtHoro xpaHeH[r KaHoHr,lqecftrx BrrAoB rpa{oa rrcnonb3y-
ercf, aanncb Ha flsbrr(e 0fPA-30 [26], a Koropofi onrcaHre npaft, npeg-
craBneHo B Bx.qe eno norcpurtlf, MHo,[,ecrBou qenefi. Kaflef, qenr Qop-
MlpyeTcf, cnelJnoqrx o6pasou. fu6rpaenca Bep[rHa vl c rrHHnMaJrbHbtu

HoMepoM r sam,rcHBaercf, nocneAoBareJrbHocrb pe6ep: (v,. rv.) ,(v.,vr) ,

..., (",-rrvr),..., rge vr - BeFnIuHa c ulHt{MaJIbHbrM Hotrepo}tr clrefi-
Haf, c ,._r. B grofi nocre.qoBarenbHocn{ ralile }^{x1r{BaD?ct r.e?Klt

BeprrH lr Beca pe6ep. Ilocae ganrcn B nocrreAoBareJrbHocrb pe6po no -
ueqaetca.Ecnu y BeptIlrHH vr Her HenoueqeHmD( rHq{.q,entrnx pe6eprro
r{enb gara}rMBaercfi. .[p.ree au6rpaeref, BepEnHa c M[Hr&&rlbHuli Hou€-
poMr ilMenqa^E HenoMegeHHHe rftrqlgenTrure pe6pa, I HaqrHaeren (opuu -
poBaHile HoBoR qenx. I'pa{ noanocrbn norpHt, ror4a noueqeHu Bce eno
pe6pa. Harpnuep, ,qrlfi npa@ G na pnc.6 6yget c{opur{poBaHa sallncb
G-1CHr- 8N- ?CO- 6[- 3CH- 2c,ilr(2)4c,8.- $O- $r{- !QQ- $rr .

3Aecr . oSHeqaeT KoHeq qenn, .. - I(oHeIl
ontrcanr{a rpa+a. Metry aepmrHH .qocraroqHo
om[cerb oAr{H pas. Bec pe6pa yftasuBa€rcf, B

CH -CH2 cro6rax.
1 2 fuinoprru RaHoHrgaqltr uotHo ttprneHnTb

z
co co

CH IT

Pnc. 6 r Anr pacnosnaBanrf, nsorogpaua npa{oa.
llycrr rpe6yercfr onpeAertrrbrxsor.oplptr tu

npa{u o(v,x) r n(u,t) . ,IIa srono AocraroqHo rrpocio cpaBHr{rb vrx

I(aHoHrqecrc{e Br{,8. Ilpr coBnq.q,eH[r npa4fl rsoHopFtl tt roc RsHo -
Htrqecrile HJilepar[rn o6paglrDt noActaHoBry raorop(nsrar a npn HecoB-
nq[,errr - nersorogpol.

B cayrae, ronga rpa{r* G x E Hexsouoprfnu, .q/If, ycropeHnn pa6o-
Thr aJrroprrua oftagHBaetcfi noregHofi npoBepRe coorBefctBnfi TenJruU{x

pas6remfi rmorectB v r{ u . Ecan na Heroropo}r Eene noclpoerura Ea-
HoHrqecft[x Hyt epa$R a pas6nenrm ? ,r f pasJIl{tIHHe KoJI[tr€CrBa tt.ltao-
coB nn6o uaccu c o.q,rnanoBuxl{ Houeparr coAeFcar HeoAr{Her(oBoe qx-
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cJro Bet0rrH, nn6o BepEmu B a!!t8 RJreccax nIeDT paarrqHHe raPame --
prcrnrorr !o ue4qJr pasdlleHrf,iln ?, 6Her cootBerctBr{t, a nparp G ;
H saaegoro nensoroglrar. Iloamny AerbHe?fi€e noctpoenre tr cpaDHe-
Hre raHoHmecE8 Brl[oB rof,r{o He rrpor{nBoAl"b.

Olerra cro&{oc?n aJrnopr?va Kal{onrutat+{lt 6yget otrruatrca ot
oqeHrx cJtosHoctlt aJlnopnTra onpeneJreHra crnelpxil roJlbno go6aanof,

oqeHla{ cJrorHocrr,{ npoqelypr r{?epa"xlHon r.naccrFrraprrl tar trar c]-
qectByet flpf,rafi saBrcxxoc.lb ueG,qy qrcJlor rrepsr[in go cta6rursaqor
e srof, npoqe.qype r qrcJlor neo6xo,qlmu BEAereHxn BepmiH B otAe.lb -
rrER Rracc np}l raHoHrutatEl{.

OnpegBrenne cmo.erpnf, crurbHo petyJtqprc4 IpglEB. ltcnoausona -
Hxe rHBapnaHroB Bepf,H np@ gn onpelerenlrt clorrcrplil oBaBHBa€t-

cfi rsroncpcnerTl,lBrxfl npr alrarnse c[JrbHo penyJlf,prcfi r no.q,o6mor rol

npai[on [3116], rar r(ar snaqeHtla ru{BapranroB 6ypm pa*mll } Heor-
BllBatr€H?lGB Bep[lxH.

CaRsrnrtr oAlropo.qrurfi npa{ o(v I) HesuBas?ca c[JIbHo penyJlfipHxr,
ecJrrr Bar,qgr napa cxerHu BefErH trree? poBno a o6qpr coceAef,ra rar-
gf,a napa Hecxef,mfi Bepro{ - poBno b o6qpc coceAeil (pnc.?), '!.€.

v
Yv,u€v, lo(Y)n o(u)1 = s I ecJItr
(v,u)e x; lo(v)n o(u)l = b, ecrr

b (vru) Ar , rRe o(v), o(u) - orpyre-
Hrt BeptrxH v t{ u coorBetcTBerclo.

.[,na axamsa tarlu np@B nprue-
HfieIcA AJIITOpI{lll HAIIpaB.IeHHOFO nepe -
6opa (rero.q Be"Be, n rpanrq) c rc

v

u,

hc.7

florbsoraHrer npoqe.qypE x"ePatrBHoil Itaaccrrsrarpu Bepom{. furnopru
ocHoBaH He [poBepr(e c3qecrBomrlra aatorogptsra eG r{G) taronorrmo

oyr= rt g,m QrrcrpomnHof, nept BeIfiff]r ?l ,utc Y v.l I u. . 3qga-
ra npoBeprcr cJqecrBoBafirr tarono aatorogprsla cBoArtcfr t Harorle-
rm xsorogprsxa npa{a Ha ce6a c {urcnpoaaxmu neperoAor BeprHH
v.| B Bepmft0/ ur .

SaQrrcrpyer Beprily vr r paccrc"prr pas6reHxt (fu' , v. ),
tv\*rr, ur), v. I u, , r qprrenrrr B HlIx nPoqe$py tt"elntrBHoR

raaccr{rra4rn.llo.qmeruoe pas6renrn odosnatoil ?'t = (v]' ,... f]']
, t"t =$l',..., r]t) . Ecnr rergr pae6r"oo, ?"' , ?ot Her
coo?Eete?Bttt, ro Bel[mor Tr f, ur HearBrEaJIeHou (ne nptrnqnlle -
rer o,qrofi op6rre), n neperolpr r psccr.orpeHm cre.qJ@en BeplHu
r f r' ,ur.
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Ecau ue6g3r pas6rerrmu
TO BOSMOro{br .q,Ba Cryqa8:

,rV. ,r[.v t{v ycraHoBreHocoorBerctDtle,

I) n = p, rorAa Marprrp cr.ef,Hocrn rpar[a c , nepeynopEq,oqeH -
HHe B COOTBeTCTBT{I{ C pa36lreHIml' f"t =(rrrv2r...r rp} '{ f;o' =

= (u. ,. . . , b) , coBna.qanrr sHatx{r, no.lcraHoB*a t = (l;l;. :: I; )
RBJrrelcf, aaroriroplprsuou npa@ t,l Bel]Nrr]rHrr, B)(o.q,f,qre B oA]lH r{ ToT fe
HegaBl{errHfi I+{KJI no.qctaHoBmt rraKBt{BaJIeHTHU; 

u
2) n < p, lon,qg nu6rpaeu ruraccbr V.' , V.t , 1< (1 ,...ra),

eoAepiarqxe 6oaee ogxofi Bep[[HH. [Iycm vta u:',
u

u.€ Va t , paccuor-
vvvuu

pru pas6nenna (v.,t r..., vrlVt r... I vat,v'), tvrt r...rv.l1urr...
u

. . . , vn 1 
,u r) ( raxlno onepaq{n BH.q,eJIeH}IE BeplrHil B orAeJIbHHfi rracc

6ygeu nasuaarb, Kaft r,r s [?7], aeraaerreu), K I(oropHU [pI{MeHfieM

npoqegypy xreparnBnofi r:laccnrpra4m. Ilpr necoorBerctBt{tt non1 reH -
runc paa6nerrfi au6npaercf, cneAJmqa, BeFnHa u"€ val, u'I ut , u.

npoqeAypa HreparlrBHofi xaaccn@rraqrlr nplMeHf,ercf, r pas6nenm
uuuu(v.rtr..., vrl\u"r...Jr', u"). Ecan pacclrorpeH Becb roracc T.' ,

rv- .lu.
a cooTBetctB[e !4efi.qy pas6rerumrnr noJrJ reHHHrin na 0 ' r,l V' t c
noMoqbp BeTBJIeH[f,rHe yeTaHOBJIeHO, TO Beprrr{HH Vt [ [, HeOKBTBa -
JreH?HU. .[4n ycropenxf, npocuorpa rracc vr au6rpaetca rrmrorarrbnof,
lrolEloc.[ !1.

Ecan cootaercrBr{e xel.qJr noJrJ^leHHHur pas6nennmrr ycraHouteno
lr n( pr lDo BHoBb Br{florHf,ex BerBreH[e c tlTepattdBHofi nlaccrrpr -
ratlrtefi Ao rex nop, noxa He noryqxrcfi D= p.

llycru ra HeKoropoy Eene BogHrruo HecoorBercrBre pas6reruf,r
tonqp. BoSBpaqaercf, K totaccyrB KoTopor nponsoEro nocJleflHee !€IBJI€-
Htrerr paccxatpxBaex Bce Bapnalml BerBreHrrn B aroy xracce. Olan
BosBpaqeHrE r nocreAHefi toqKe BeTBJrerrR o6ecneqrBaer noJlHHil [epe-
6op acex BosuoilHDo( coorBercrBril re4ql reFor{Har[r[ootoxy B pegyrb-
tare Bunom{eHra arropxma 636er HattleHa op6rra npa{a, coAeFaqafr
BeporHy vr.

llocae rono, Kar rce leprclu,orBrBareH?Hue vr.Halll,eHur fipn -
cqmaer R enaJlrsy ocraEIlltxct BepErH rpa+a, qpilrer cl4eclaemru o6-
pailox [cnoJrbsyercs rxfoprar6e o6 yre noJrJmeHHE( gaanBereurHoc!fi.
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Taxrccan D ftJracca:( c ogru{aftoBuxlr Houepau[ co,qeprxrcf, pat]Hoe qflcJto

Bepm{ xs oAHoR r{ Tof, re op6nru, To Merly pas6rexrmrn HeT cooT-
BeTCIrrf. Taxre uenglr pas6uenrmn ne 6ygel cooTBeTc?Bnfi, ecJlr &llfi
BerBJIeHl{, nu6parr Bepmffu l{3 paSHtDC op6rr. Ecan ycranoBJl€Ha oftBl{-
BaJIeHTHOCTb BeplllrH Yl I ur r KOTOpBe B CBOD oqepeAb BXOATT B He-
I(oTOpHe ruIaccbl OKB[BaJIeHTHocff (vrrv.r...rvr) r (rr'u2r...rul)
TOrOqeElI.qHO, BCe BelItInHH gTrX KTaCCOB oKBt{Ba,IeHTHU UemgSl CO6O[:

,.fur, l=S, i=iT.
A.rnopnm saxaHqrBaer pa6ory, Konq,a paccuotpeHH Bce rosltotnble

coorBercrBlrr Mer.qy BeprrrHanr npa@. B rypeu cJrJ^ra€ (reclrrn rpa$)

rpe6yerca rpocr{orperb /f ) rosrororoc coorBercrBrF nap BepxH.
\z/

Arnopnrmr onpeAeJreHrf, crxueTpt{fi, pacnosHaBa]rna xsouoponsMa
n noJIJ reHrf, KanoHl,rqecxorto Ko.qa npa{oa peaJlnsoDa}Ibt He fioul(e IIJI/I
nns 0C EC 0Bl. .(annne 06 to( pa6ore Ha KoHftperrux npa{ax npxDeAeHH

r [I0].

JlnreparJrpa
I. X.APAP|,! O. Teopra npar[oa. -M. : !,hp, 1973. -300 c.

,"". 
"30. 

Yfr9s, 
qiH"t5: 8l"H:tH 

BHBolP reopeil' -Kr6epxetrq' c6 "
3. 3Eilnflqffift0 8.M.. K0tflEEIK0 H.M.. I!III{EB[{ P.14. fipo6aeua

rsoroD(brsra npa6or. -3anncxr HeI/qH[Ix ceuixapos JIOUI{. IS2.i. II8.
Teopri'c.noruroblff unueaeHrn. I,-c. 83-152.

4. GOf,EttDEn V.8., DBBOGLIV V.V., 8OSEII{BI'I! l.B. Glaph potea-
ttala nqtbod and tte appllcatloaa fol chenLcal. lnforratloa Dtocos-etag.- J.Chsu.Inf . gye. ii gSt rv .21 1p. 1}6.2fl+.

5. COBIIEIE D.G.' GOIUIB C1C. ln efficlcat altollth! fol
graph leouo4ihtao. rloultu I lCX r'197O f . 17 r9. r14.

6. fORGlf E.L. [hs goDclattoD of a unlquc nachlae dlcecrlp -tloa fol cheal.oal stnrctiree - q !6shnlque.devcloped at CheDl.-cal
lbatraot Elervlcc. - J.Chcn.Doc. 11965 r9. 10?-115.

7. Bll{DIC I. on oeloDtcal aunberlDg of atoDa la a Dolocula
r.il graph laouorpblau. - J.Ccbn. faf qCoqr.Scl. j9n fi'.1?1-1@.

8. Brr"rBN l.!., IEBBT{':uil 0.1 Srcgrv D. orilcrtag and ul -bcdag of atone, antl ualque tgpqlo6foal r€Dlea€ntatloa of ohcrl=
oel gtructurca by eltorLtbns !lw. -6 lcl.: ncnorbsoB&Me lH{ltGll}l-
lreJlbtfiE rellnH t cneKtDoeRonltll uotreEyJl r xrxrqecmfi rccJlel,olaHrf,r:
Tesrcu.qoftrr. yI Bcecobs. roH{., Hoa6cn6rpcr, 1983, c. 87.€9.
_ - 9. REID 8.C., CoBl[BrL D.G. lhc ttaph lsoulrphlau dlscaac.il.of Gralh Scoryr lWrN 1r9.1)*fi7.

,,o"l9idP.ffi'l*irtB$[ffi: ":Pgffi 
o6pa6otm cfpvn]@Ho'n

23



II. Aanonr*M fiDliretteHrf, I(oHerrHH HeoDreHrlDoDaflHL[ noador R
kaHoHxcecrorv'nr-nv TApa'Csaooe B.Jl,. 3ven fi.}|.. 9cror A.B.'. 6aoan-
lea LI.A. -Sr6n. 'ilrqirciut. irat. n nir.fos. , 1E74, r. 14, i'3,c'.?ts?-
74E.

12. XaEII B.D. CoulnrttD6 algolltbls aad.caaoalcal labcllng of
Brapbg. -Loct. f,otea. fatb . j9? 7 f , 6t!5 rp. ?2b212.

I3. XBOPOCTOB n.B. Cmruerpre ry6nuecxrc np@r.-B lct.: llamra-
HHe rero.E o6naplnerura sarononepnoCrefi, anarrba-clwrqrp r fipoex-
trpelal_o{-E ( Brqrtirnre.lrarnre crcre-nu, mm. 92). Hoaoci6rpb'x, 1982,
c.'80-I4I.

14. QHOPOBOIATOB 8.A., XBOPOCTOB Il.B. 0p6rru, Ktrlnn, KaHoHn -
sars{s. -B rn.: Mero8u l{ nporpaltrxH peoeHrs ontnr]rgarfloHr[o( sqlBq
qq-'qpa{sd_ r.r - cerfix : Tesrcu' go'lor. Bc'econg. co BeqaHrfr . Hoaocr6rpcx,
r9B0; 6.8547.

I5. B43t{1tr B.I. Caegemre npo6.neuu rsouof$nsua _n rsorQp(Frono
BJIof,eHrir.E K sqflgqe naxofrcxna nbnaorxocrr. -B-rcr.: TpyF [l Eb6cons-

Ei$"[:'ffi?"q: t8aPoo'"rar 
reopetmecKofi 

'o{6epnerina' 
Hoaocn

16. BOSE RiC. Etloagly le$rlar graphel paltlal Beonetrtca and
block deeLgns.-Pactfto J.Uath. t196) rt .11 rp. 189419.

I7. WEfSEBrI,m B. Oa oonatructloa aod ldcattflcatloa of glaphs"
- Lect.l[otca llath. j9?6t a.5r8.- 29? D.

I8. CKOPOBOPATOB 8.A., XBOPOCf,OP n.B. Q6 aHarr{se nou6nnarop-
Hbrx cl{yMerpnfi xrorrqecft}o( crpyrryp.-B rx. : }lcnoausoBanle $rrrcJr}t- -
TenbHhtx ua[fiH c cnel(TpocRoru{r MoJIeKyJI t{ xrMrqecrrD( ttccJleloBaHnfix:
Tesncu .qor<r. V Bceconb. KoH(., Honobr6npcr, IS0, c.IO-fI.

I9. CK0PQB0IATOB B.A., XBOPOCTOBn.B. Analtrrs cruMerprn rpa-
6os.-B rcr.: Meto.uu r{ nDoFDauuH DemeHm onrrxl{gall}toHroor sa.Eatr -He
ipaita:r !-Qerf,x. Y,2: fesrarr norir. II Bcecons. codeqanra. Hoaocr
6irpcr, IS2, c. I38-I39.

20. QHOPOBOIATOB B.A. Ornocrrearnue pas6rerura r cnor nper[ot.
-B rtr.: Bonpocn o6pa6olrr nHi[opualu{[ npr nDoer(rr.rDoBaHrx c-neiey(Bnrrcamealmre crbteuu. rrnl 69).' Horobr6rp'cx, I9?7, c.6-9.

2I. CORIIEID D.G. Glaph teomrphlo. - Ph.D.thcsla. Ut[v. oflloroato, 1968. - 1r5 p,
22. CI(0P0B0IAT0B B.A., XBOPOCTOB Il.B. AHarMs crpyrcrJrpHof, xlra

Mrqecllon nn@pra4rn npr nlegcrasanxn 6roaonrqecftoR - Lxriixocrn.-B
KH. : Mero.qH r cpeAcrEa o6pa6orKr4 cJromocrpyr(Typr{poBaHHQf,_ceraHr}r-

I33fi1 t3iffiff"rdBrfe86on rHQop,a'+rr: l'esrcH AoK,I. I fbecoDs.

23._XFPOCTOB n.B. Ienepa4ln noAcraHoBor npn nocrpoeHnr re-
cros. -B ro.: hncrcaurelrnai r'ermrC n .Srcrpemla uarer-arrxa: !e-
3I|CH .q,OXJr. pen[OHa'rbHon HaFdo-Terrrqec{on'ronr[., noetf,qcHHon lpn
pqgrror'Hoeobr6rpcx, 1983, 'c. n.

24. CHOPOtsOIATOB B.A. . XDP0CTOB Il. B. AnalIr,rs xerpmecxrx
caoficta_npador. -B xn. : ileio.qr o6xapyrenf4^sa-4onorepnocleh c no-
uoqun QHI- (Bruncartearrure crbhernr, iirn. 9I). Hopocntrpcrr-' I$I,c. I-20.
_^-^25. 3H[08 A.A. Teoprn KoHeqHLrx nparfoa. Jlonocn6rpcr: Hayra,
1969. - 5z[3 c.

24



26. tt0t{ET0BA A.A.. CKOPOBOIATOB B.A..XB0POCTOB n.B. forx orn-
caHns crpyrrlpHon nn@ptaqrtr 0I'PA-30.-B xn.: Manrxrore n"opr_Q6-
HaplfieHr{fi saKoHoucpHoctefir aHer[3a crpyKTlrp r IIpoeKTxpoEx|I ( fu-
urdlrrerrrue cncte-xu, aun. 92). Honocir6npb'r(, 1982, c.^70-8.

27. t(yPEffq[H B.M.. HoPoJIEB A.I. 06 o.urrou Mero.[e pacnosHarrHHa
rsoropQrsua npa{oa. -Kt6eprerrxo, I97?, F 2, c. €J24'l .

28. I0Pn !!. | ,0[0HC0ll .(. BnnrclnleJrbHHe uerr,rHr'r ]t rpyAHopeuac -
MHe sqggqr. -M. ! Iftp, 1982. - 416 c.

29. QKOPOBOIAIOB B.A. Halcoqgenxc o6qXx qacreil B ceueficr!$(
npa6or.-B rn.: llprxra&rse salsqx xa npadax n cerD(: Marcpna,mr Bce-
cbr5. coaeqanre.-Horobu6rpcr,' I9BI, c: II?-I32.
- 30. 4rnoprtyrqecrrc trccJleAoDaH[fi s roy6rnaroprxe.-M.: Hayra,

I9?8. - I88 a.
3I. OOmtm tavcgttBatton of oultg gralha /BueacDakcr f.s. i

OobeUlc S., Cvctlovlc D.I., Scidcl J.J. - [.E.Rept. ?6-fgE41 .!c-
chnol.UaLv.of Elailhovcarl9?6. - 87 p.

llocrynraa B peA.-rsn.orA.
3 rnaa I9B4 nog3

?5


