
IOMKO{ATflAIuIIECIO{E CHOBU TIF(ETEIU IG(&nrcrrrcruuc crctur)
I$5 no.q Elrrvcr I07

vIE 5rC.6

fitrfl[m KorrEo[tr [ mrEroP cvlEc.ItsoBAlufl

B.D.Cesoxor

Bse.qeHne
B pa6ore Epelfar!€"cf, Hcf,o"opoo Heuaccrqecroe rcrflctcmc

cef,Berqn EBo ('peratrrrsargr r pecyPctu rpeurqar c rorror-
qent)r o.qtofi r:t af,ctror roloporo tlrf,elcf, rsaecflcll lcoplltrro{eo-
rec?leronrfi trtrrrngn rottenflr [I] ;;a 86u {op.yr l:

(cou) Vt < a3yl, -lDbt < a?v < br.
Cpe.qptaen 

"eoptr 
lptelsletbclB .qlt B0 sot:/q€ll 8$8loF ?coPcIIl

Xappona [5] rs E*eof,clae ,q|e E 1rrlpoilctclo, rorru (cr. crql-
ctme I reopilu o perrlrErsargx; paxe€ oto" petytb"a" ]morrHlrcl
a [2,4]I A rremro no n6ory ErBoIy roo r'!yr(rry) rcno tmer -
?rBHo rroclpor?b ?epr. t(r) x $rBeA nno r3y < t(r)e(r,y).

ter re r6o.qprrra[r .1prrlsrlestcl Hagyloura SaBoBa rclDqel-
roro ?petbeno a {oplarbxoi aFttsetrre c E caotcllol (t.e. co G€Br-

rof, Ea Beillollro6b Herq)oinBoperuuoctn) r rmo nora:ll?bitlto 6y-
.qet He (rorroctbr) rreccrqecE r .u6oe roanrecroe rcluGleExe e

ErerrPf,Eq,q/eElofl cloic?Eor. Aptroe o6ocxoeaue alono llprteleHo !
GrelJqpr plsApre. 0lraro ectr coBcer He peccrarpBatb ! tslre
|Dopryrll c ieorp!firqGM rDu?oPer.rro lloryDrao GlAocltt/r Erec-
crqccroe roFrrlscroe re|ucleHre nBAo (6ee oout). Iloia3aHo, qlo
nprmtrr rolrer@ !o D-(opyaar l' mlePnpe"rPyelcf, B EBao qrllcr
no.$.olEqefi persflDrss4rr HeonpaHrqeltrlDa rB8l(toPoB ctelec?Bolalorar
bcoAt crqrya roHceplllrBroc?b pacrrPemrs c troroqDD rploilFtra D-

f,orrerqE llacclnrecf,F teopnlr lrcrorr Eotopt[ co.qpFat ?otrbBo or-
pr3rqege rlaH"OPU (xeonparUname 5r16t[e iga1topil aCeo6QHOCtr,

rar o6rroqorycf,eDrct; cr. crqlqlBre 2 teopenr o perfilrBrsar6rr).
IIpr aror ncnorEsyolci o.Eto eslectBerEoe o6o6qerre reopenl o6 yct-
parerril ceqeruR [2]. 
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Hegocratror rcrucreHxr EBo rBrre?ct slcltlgiBre B eno ,lurc
rrlurragr x HeonpanxqeHroro rBan"opa aceo6u6oclr. Ho ra BBoIPHTe

c corpailenfler BrreyuorfrIqrru PesyrbtatoB tpe6y4 cyqectBemloro
nepccro?pa npelrara€roro H[e qolro.qA f, trogrPoemrD rcrrc.relrrt (r
eno ccran"xrr). 9to 6ylet c.qerano t Apytof, cta?be.

IIo ca4cctayrrlclo4G .nccre.q,oBlnre c!firaro c norcf,ox tloFaar-
HOnO anmpail D noAlprry lGsrca: Ha rcnolbsoratb nocailtraJllnyD
OC:,qCCluIoClb - SHlrD! pe,Iml{8f,3oBarb noCtpocHrt n peacylllottllt
E IICClDCtIfl rprllrqllr !1.G. - yrufit:"b Otr rpal|It&rr a HC ollc-
ra?bcf, oi Err. [o1p96nee 06 elor lesrce r o clr3r ero r EprHfEs
rorref,sr c roFrqecm SHarrsor norrtrn r opo6.rer ?eopm GlorHo -
cii crasaxo a [2-4]. Qarrruecm, Eprrqrn rorrenil rrpflo urpsreet
rpe6oaarte persflErcergn f,Bax?opoB I p€cypcru rpaflrqg r rarf,Bt-
cfr cropee ronrqecrxr qpmr4nor, a He cBCrFaIbHol afcrcroi, Ilf
parteprsJDqef; npe.qperalo o6rac?b. Ilpnae,qeuart antron E-cmlc?Ee
rcqrcleHrf, BDC, oceBl.Erortare Hdro.qx?cfi B corlacll c etol yclt -
xoBrol r IFre B gHactrerbHon c?eneHx ee oqpelertE.

llmeprpetrpye < tar o?f,oroxre nprxq,q,rernoc?r c, nr rc€r
paccrorpcrb f,crilc.reEre EBC (rlr ero aapram) rar rorrE], .q,rf, rtc-
ro"opon reoprr rxorec?n, r ro"opon (a orrrtce ot zl xrr rP tI])
Bee pacclaqeErr r troclpoerar leamrBrsyDtcr r molectDarl npn -
ilfiun B 

"pqlpqoErg 
ercroretrsargc lGopr rnoreslD cnoco6 'ot-

ceqeErrt flapqlorcoB r8etcr loBorbHo rcrrcctlet@. C o.1pon cto -
poHr, Breeto Heonpanrrrernon cBep?n (rle(r)) pagpcreno yuorpe6 -
rrtl ?orbre orparrtrenryD - (- e al(r)). C l,pyrot c?oporur r E

cBep?re (a crSnrae z!), r ! qrere fr/E.q;poDamr (a cryvae IP ) t ro-
rc? co,qpfra"b Ecorpartrrreanre rmf,toFl. Ilpe.qptaarrcrer 6oree [o -
crelolaterbu Eorxoe orpurqeHte alE dret .fo aa-crtpfirBaHxs
(rar e rP) r .qo Ao{rr.uporenre. Ilprmgn (Ao - rrr E-) rouer-
ryc orpelleri rtprlc.qcnru aue o6c341enel (rrr 3rrrcruHrrrr pesyrb-
?ator o erio f,oncepBatmnoctn). Bearen laorparrlreutore ft/flI;polap
Htt ?encpb crelpEro 6s npttrrtb rrpurro rB€Iprrli ?eope"rro-Go-
rec?Berrxu perypcrlu {5nrrrUl. 0co6o otretrr atrcrory cyqoclloDr-
EIt rHceclla-s!€neHt (r epr{reaqecroi arcaorexnr) rlr nerq)I{ -
rctort, Igc octl nocryIPolrer roHgrEroc?b Bcer rHorec?!, ! o?-
llroCr6tll6lr O? erCIOna CyqGCtEOEAlf,t lpar|tll"Moro 3a[!]
Hrr nporrDorbroro fluccua. C .qlyrofi cropoEt, tcqro He rGuet
ttll ttotrsrbBor ,ctrIl b 

"uyD 
teoprr rnu,ec?r ercf,orof, napamrp!,D-

3I

i



0gxaxo 6oaee gera.nbHoe [ccJreAoBan[e arnx Bonpocon rpe6yer orAeJrb-
HOIO pACCilOTpermfi.

Aarop 6aaro.qgper A.ll.Cnrpn,qeHro s8 psA rroresHu serecan[f,.

I. llcurcaemre Bts

olrcrpyer nePBxrfiuf, npe.[JrEar rqr, oinanar4(n, qto x Jleaf,t

B npeAeftrf, r,psrol$l j. B o6qer cryqee rn He.qeleer H{e8ftfir IIpe&

o! nHrepnpe"a$fr alo roret 6H!b II{HetrHlIfi nops{or xJIx [Ere otHone-
HXe fiprHql,JlerHoc!fl. hA arcrorr Ha.raraerDlx Ha < r Ae,Iaelr Bce te
ope,qloqrrretrbxHr rrpoqiexxe < r8E € . Bae.qer larae WHr${D [-ry] -
aHaror He;mopf,Ioqerfiofi nap (r< [x,y], r< [r, y] ). ton.qg [-] r
i[r,x] lFpae" ponb oA]rocrexeH?Horo rHosec?Ba' a o?Ho[eHne rEyt
a !t < x(v < y) - ponb reoPetrro-lrlorec?Bexxoro BruIlqexxa. Haro-
Heq, (prrc[pyer ana.lon ofleparprr o6te.Qaterre lJr. ,t(= ,v, i ) r cBn-
sbrBaDqefi nepercHn),D r B ?epre t(v< y - t(v,yri)-GlJ-.rt(x,y,i )).
floaroprar qpxreneHxer o"a onepanpa pacrlpocrpsflfierca Ha cryqan cml-
cKoB neperenru i n !. [Ioaorrr Ur € Uvcrv, r U y tlJ[rry] n

*tt ;XH#;'"[]'**re nepBxqxue rpe*rrarHHe r eyrrcrs{oHarb -
Hue crrBoJtH, rH rorer rar o6rruro o6pasoauaatb @p.yru nePBono no-
pfiAr(8. Oopryau r 3 Dl K a nD cg.qpFaalr no onpeAetreruD' ToJIbro

cBaour 4,V,'I, f n onPaxrrqefirtre rDen"opu sceo6qrocrr srgg Vk<t . . . ,
a roqHee, VrClx <tV... ). Ana.uorrqHo orpenmerurufi tsBaHrop cy-
qecrBoBaflxi floHxmercfi rar rBaH?op ar,qA 3x < t ...' ?.e. lr(r<
< tA..). EctectaeHno, B o6otoc caycac [pe.qnoraneercfir trro x He

Brolrr" cso6o,qno B iep. t. i[oplylu, coAeFesue rorbro onp&uqeH -
HHe roaH?opt, He3oBer ao<pplyaara. Bxotgerne a (opryly HeorpaF

HrqeHHoFo EBaH?opa I naaoaer A o c t y n H H r' eclu 060 He

Haf,o.q,rrcf, a o6nactr .qeficlBnf, cBtsrg 1. 0oplyarr y xolroptoc nce

Brfi.qennr (neorpammemtu) rnaxropos 3 .q,octlnmr (cootsetclaeHuo

aegocr3rrurr), o6paalml KJIacc E (cooteelclaeroro tr ). Ceraexrpn

9TO BtPUeHne 8 - ar F.[,e r r a-npo[:lBorbHHe KoHe!fiue cfficil
r[oprya, Bosxcnornycnre. Ecrtrt r'a € ao ( l), to f - A HasHBaet-

cf, ao(l)-ceraen4refi.
aBcrollr BB:

or < [x,y];
- y <'[r,y]i

?
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' vaY-t(v,Y,i) E Jttt=,Y,i)i

A -& r.qe A-m6aar[opryaaf,3Hta.
llpasnaarr ausoAA BB rBrDtcs! [paBnJIo no.qctanoBtot

Brecto cao6o.qpor nepereHnu B cerBeHI$D

(i) - a(;)
r(e) * a(6)

a rarce Bce [paB[JIa ceftBeHqra.[bHono rrcqrrctrermn lexqena rx
cenrer (cr. p]), nprrerrerue ,lorbro rc cerBens{rr f,sura RB

paHlrrleHl|ex Ha npaBlllo

('-I) A'f oA 
'f.A,'lA

leproB

cce-
c on-

rotopoe crot?e€tcf, llpxreHmur, ecln A € tr rrx ecJII cmcor A nyc?.
B qactnocrrr npaB[JIa l.aa V rreDt BrA f- a;[x<t V L/ t - t ,

btctl n ls<tVA(B), t - Aftt < tr(r), r + a . Ec.nx Aony -
c"f,?b npaBrro (-'l) to.lbro .q/Ir Ao-@pl.yr A rlr toJtbro AJrr (tsp-
ryr A xg tr, 

"o 
no.l]Etrr. coorDelclDem{o rcrorcreHra EBo r 88r.3a-

Ie?ru, qto (p8rreH! RBAo xct[cleHrlt BB ' E roropor ]moxxHat]1.cf,
?oJrbKo aoiDopryrHr rB!f,etca no cJqeclBy o6HtDrofi r( JI a c c t.r -
qecrof, rornrofi B tSEre c onpaHx

E aaH ? o p ar f, [rDc ar(cnoru&[f, <, [,] r
U. fuiaaonnrno oqpe.qeJrse?cr RBE . OreBx.qro, RBao E nBE g RBo s
g EBr -c nBr FAe BuDqeHnt noHrraDtlca D crtlcr€ Goc?aEa (qacrrcfi
cayraen) arcrtor x npaBu BHBo.qa.

CaqAllrqre cerBenqar renro BEEoATTH B nBao:

- r < [r]i,
?<r-vEUr;
+rSrUyAlErUy;
i < i - t(i,i,i) sQ5t(i,!,i);
t < i - r(?,i,i) < [t(i,i,;)li < i].

Ilplunprnor .4 -rouerqor HasuBagrcr crera
(&- cotl) Va. " 1y.1, -fbVr < a Jy ( b A,

nAe le4n et- prcnpoBaHHufi n acc +opryr. [I o a H s tr n p r H-
qxn roJrJreKql,rll coLL coorBeTc.fByer&,Iaccy 4 Bcex

--
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Qoprya. flo.rrolrrr RBc i BB+CoI1. lLce ru nonsrer! q?o

RBo + N-Coll F Coll lr BBE + Ao{oI1 l- E{o11. (.)
Oartrqecpr B o?nx oryqaa 6y6n auaegeHH ,qge (pprarbHo 6oaee o6-
qre npxHlrltu EoJlrer4tl{r B roTolnfi Brec?o nePereHBEx r,ary JntSc?-
n;lnt cmrcm neperenHrx i,a,i.

llo.uorfi npxrufln rorrensrr B coe.UHeH[f,c Kr ac c rr qe
c r o i ronnroil nosBotse? ,qorasHBa?b ocyqec?Bxroctt (to.nee,
BcDIy onpegBaennoctc) oqenb 6uctpo pac!y4rx
0 y r r A n fir no cpaEHellllD c (t/rxil$ffr, sq,qABaeltDr 

"eprarr 
rsu-

ra. .[An o'loro Aoc?a?ortrro, uto6u rpa{rr f(xp) 
"eroil fiHrern yAoB-

,erBoprr creADqery ec,lec?BeHnory ycroD[D AJIfi Bcex a:
SbVr< a(ly!(r,y) rSycb r(x,y)) a lt < a3y l(r,y).

AeficfBirelbHoi Ha ocHoBe SaroHe rcrcDqeHHono Tpe?benor [Iplr4rEa
r(orref,I[u, nlmBqAeHHono cBonctBe ! r eKclorH r < [x ] noceego-
Ea?elbHo no.ryraer (pte s = [r] ):

!t < a !ly(lzr(r,y) > r(rJ)),
3u Vr < a 3y< b(lzF(r,z) > t(r,y) ) ,

Vr < a 3y r(r,y) r VrSy r(x,y)
tlanprep, rar .qorasuBae?cr ocyqec?Bf,roc?b orcnoneH?u 2n (teope-
ra ?.3.I a [2]) r .qge 'pacr3qetr 6aru'

I

D plg

E ?eopxn Bo + CoIl, F.fe [o - Bce nctxHrue 6ecrrantoprcre .tsprlrlu,
coc?eE eHtue rs notxHornarbHo BErucrxE npe,qlKetoB r s/Hn$fi.

9ro6rr rcnrnulr?b !.ue nocreAc?Brr BBeAeHx, [pnH4{na Kotren -
4or (cr. rarce BDeAeEre), rnr 6yger .qEJIe,e paccr.atpnBatb Brec?o

rraccxrrecron rortlm tlc$tcroHre BB.
06osxaor uepes At pesylrtat garemr D a Bcer .qoe"yllxu Bxor-

,q,exril (neonpanrueruoc) RBeH?opoB Jr ru lr< t. Kar r B ?eoPrr
Kpnnre-firarera [I], He"pyIHo nof,esarb rrq;nr4refi no ctpyft"lp€ A,
q?o

BBo r' Av ' A1 RBo rivAv + A1

RBo F u ! vzlAu - AY (ronororurocrt);

2

2

2
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RBo +N-ColIrA-!lvAT.

Ilpruer AJIfi E-(lopryr A Brecro RBo rorHo Bsfr?b BE, a Brec,fo
tr-Co]'l cxery Ao-CoIl. Hanprxep, nocre,qHee JmBeFLeHlIe AI, A Bt{-

Ig vr ( tao- no.[3rq4g1g6 no qrere:

Vr < tAo -Vx < t lul'oE -7lrVr < t Ju < r A| r
-lvVz, < tiu E v l| -3vVx . t AX.

Sgecr nepnan rrrrtlrnatgtr ocnoBena Ha rH.qyngoxHor npe[norore-
Hl(l{, B?opet - Ha nprH$rne rot eK[rr' tpe?ba - Ha nePexoAe o? I tr

v=Uw r qe[Beptaf, - Ha roHo?onHocttt Au no u.
0armrqecrr crera A - SvAY peBnocl,trbHa flpxnq{ny Eoarrexrltrtr.

.[efimartearro, Vi < a ?]B Breqer lvbl < a 3i < vtsv , o?rygg, no
xoHolonnoctn, ?vVi < agi < tB. T61. cargr rH saoAlto nprxo.tflx r
ynoxrH;ttur. BEe yrBeFlennm (r).

2. 0cnosxofi pesyJrb?at

cexaearpra at(v) ' ,v - ot(v) HesBBSe?cr perf,En"trsarref, cer-
Berttrr I $ I + A K ?epry t rto neperercto[ v(v He Bxo,q;r! a S).

TEOPflA(opeeatranea$tx). a) [Io JrD6ory BHBo-
ny nno+(8.)FB r reprar (tr(v)) rorHo
o0Qer?rBHo rocrpoxrb iepr t(v) il
B H B o g BBc * lgtt('))r gt(v).

6)ltpr orox ecJir nepBHfi BHDoA
npoBeAeH aRB.doll+(s.) ilt.n B BBE+HoI1+(S.)

(n sr,s€E),.to B?opofi - B nn.*1stt(*)1 ntn

c o o r B er c r B eHH o B RBao. 1gt'(')1 1"tt(').oo).
CJIF{4Cf,Bl,tEI.Ecar RBCF+!l-l r ro AJrr He-

ro!oporo repra t nsorSr<tAtll RBCrJrct.l,.
lllnrrt t6' ?eoperE, a 

"erce 
Burerarqee r{s Hero crenptBre 2

rottro paccrarpraa?b rar Hero?opue orHocrreJrbHHe o6ocHoBaHxa rrpxr-
qrna fto.[neKrptx.

CIE{CTBIE 2. E c a n rr + (s,}+ !4o11r€, 8., I € E, r o

Arr an6ux (t.) cyqec?Bynr t tt rx-BH-
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t
BoA Bt rs arcror Arr [,] nLl, (at),
coc?otqnfl ?orbtro rs Ao-r[oPryrr t.e.

t
BHBoA B BBAo.{s.t}.

A0t([3ATt}[ECm0 creAclrrrr 2 eenro rortrrqsslss c roroqbD creND-
qefl Teope$r npll ar = Er nocKorbry oHe r.apaH![pyer B o?or c[! Iae
cyqeclBoBaHre lf,-EflBo.qE, coclorqeno rg E-{!Inl]rn r.e. BbrBoIA

I B nBf +(8.)+E4olI.
06o6qenraa reopexa o6 yepanerurx ceqerua [2]. Ilymr lr - rHo-

fec?Bo ceRBeHI0tn rct8icleHxt IJ(, 3arrel!/toe otHocr?e,tbHo noAc?aHo-

BoK TeproB. Tongg ceuexrn no tppryrari He BctpetraDorrcf, E cerBeH-

$rff t,t3 axr rorJn 6utr yctpanemr ru| an6oro HrBo.qA B rx + Ar.
AOttA.3AfElbCTB0 teopexu o perf,?ronsaqrr. Orrea4qHol H€ oFpsrl-

uraaa o6qnoc?t't, rotr{o cqr?a?b, tl?o s rtor] raelrca rg (s.] nprrexe-
Hxer poBHo o.$roro npaBxJra BHBoAg RB rlrr S - afictrora nBC. Pas6e-
per nar6oaee xapartepHHe cr1 rar.

I. s i Coll . [Ioaorus t i vu[v], noaytror ruaog collt:

Vxca 3y < I lv - v<rU[v]aYx < a3y < v ^t'u[']
v"., 3y .; f -fb < vu[v]Vr < afy < b ovu[v]

2. [Iogcranoara:-r(!) - a(i)/(3) - a( E) . .{ar affon pets -
rr,tBHsarfllt rv(i) - at(vI)(i) nueer rpe6yeruf, BHBoA pe,rfrilBrse4tx
cer(BeHr[rn r(E)- a(E) x t(v,E):

rv(i) - ot(v,i)1i)
rv(8) - ot(v'E)1"-;

3. Ceqenre

I + A,.0, AII - A

f'rll + Arll

npeo6pcsyercr B BuBo.q (crurecr .q.nt

fv +A
t t.

5

a

vs t.(v)):

I

rY A
1

t tt

1

-A i

fv,il - At a
!

rvEt
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4. flpaen^ro (- 4)
f+ArA f-ArB

?

frA,AAB

npeo6pa.syercf, B EEBoA

av - otlrtr rY - a:.. Bta

f? - arru".,ot'ut. av -lP%liwa
aY . onrut., (lAB)trun.,

5. Ilpaarao (-
3yelcr B BEBOA

J neorp.) r + 6,1(5)/t - i, fu(r) npeo6pa -

fv ? arrlt(a)

1.v - otu[r],!rctu[a] etu['](-)
6. Ilpaerro (3 xeonp. -) r(r),1+ af7:tl(r), r -a npeo6pa-

syelct I lElo.q

Av(r). ,v ' nt(v'r)
r< " lT(T) ,fY - ar(v)

3rcvtv(r) 'fv ' at(v) I

nlp l(v) i Urot(v,r).
7. Ilpasr.rti ( 3 orp. - ) r<gAe(r),t. hlig.tr a(r),f - A

rpeo6pasyetcr l EloL .

' -< e4 tv(r) ' tv ' ot(v'r)

r< s,1 lY(r) r" - atr(")
n

:h<E,tl.T(r) , rr - a- r i

nle l.(v) = -9-t(v,:).. al Upearre-l - Y orp.) r - a,1xca Vl(x)/f + a,Vrcel(x)
apeo6panyercr B mBo.q,

3?



nAe

fv r Ar(v"r) sVAt(v rr)

rv.af ..(v) '',r. 
"u^[t('){t)

f" - a!r("), vt." 
^r.(o)1r) 

,

t.,(v) i ,]{t(v,x).
9. Ilpaarao (l -) r - a,Vll.rr + a rpeo6puye"cf B BEBoA

fl-at,At atrl
rv - atra

lA,fv - at

I0. Ilpaar.ro (- l) 'A,f + a,/f +a,?t upeo6pasye'lcf,: B Glyqa€'
xonAa A He co.qeFxt AOc"ynHEX BXOr.4eHXfi He9rpaHXqeHrO[ rBSHtO -
poa :l , B BHBoA A,fe - Lr/lT - ar,'ll ill B cJr)rqner KonAa a tlyctot
B BhlBo'q' 

(co*) a,,rv -
At rrv '

A -3uat jlul",rv -
ArfT '
rY .'la

3axerrx, qlo sro? nocaeAnrfi neAcrlrcaf, rBrtetct e.qIHc?BeHHEr re -
cror B Aor,a3a,lerbclBer r.q,e rcnol5Eye?ct npxfil[lfl rotrerqlr x rAe

ronar 6u norBr?bcr He- ao-@pryru.

Jlrleprryps
I. BlRtr.fSB J. lilnl.aatblc aita rnd, ct:nrctrscco- BcllLat gp!t-
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