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G OTPAHIIIEIIIO,1 NPEAEIIHM CBqffMGM
BUrtIlCJl0{E( lltlAEtCAIIdl I0TACCoB ffigIPfi${BHUX ilqAEJEfr

B.n.Ao6pllp

E pa6ore C.C.lonuaporo [4] paccuorpeno noxarre npeae,rbnofl
aaTos tGr.rBrleHTHocT[ l(oHcTPlrmrBHrD( HJmpa4.r ol]totl xoAerx. AHgJto-

rlqflo llo Ho BB€eTr noHf,flle npeaenbHof, srat{aaJleHlHocTl{ BlIl cJlfirrr(
,rnAerceqxfi rracca xoHcrpyrrx BHrr( xoAeren.

Ocaosxrr ontrrgareHrrf, r o6osHaqexrf lroxHo HafiTtl B [I3]. tta-
nomflix, qro qepes I' o6GHaqaeTcr l(racc roBcrPyr(flBHrr( xoaeJlei,a
qePes .!rp'I - elio BEqr|c {xtrl nqqercaqm,

Cr*er, 'no (r npeAeJrbHo cBoAt{rcs k I . ecnn clnqecrByer o6up-
perJlpcx8Han (l/rltnli, (o.p.S.)e(n,r) rafiaf, r rflo A:rf, xa[aono r€ ur

CYqECTBJ'ET

ttn O(n,:) x * .= hU g(a,r) .
n-o

06osraqrx a 
,rs" 9, a finrr$r da,x) HarroBeu npeAe,rbHo cBoAslrefl.

Ecar cy4pcmyer o.p.e.f(r) r roropar flpn fiarAox sHaqeHrr r
orPaHl|ralBae" cmpray taieJro cr6H 3Halr€torfi D nocreaoBarerbHocrl.r
do,r),d1.x),...,g(a,r), ... , ro 6yAer. Haaraarb cBoprocrb rIE-
AeJrbHo orpaxxqeHlro (c noroqrD {yfln rn f(r) ), a cany t(r) 6y-
,qFr Hasraalb orpaHrtfiseDFf, csoArqyD (Slt3nlxn (mr |.aroprplorptr
cEoArqJD S/Hit$D), mx npocro Iaropanroi 66rxrpu o(a,r).

3arerrn, qao eqr f(:) - rtroFanra g(n,r) r g.:rr Bcer r€ o
EHnorHielcr EepaBencrBo r(r) < n(r) , lo r h(r) f,BJurercf, ra-
ropaBron q(a;r). Bseqer orHtlrexne f(r) < h(r) , ecr[ r,Ho ecr-
ao (rlh(r) < l(:r) ) roretuo.

0treBlAno, ggrm f(r) rBrf,erci t af,opat{Totr Heroropoil (1nrm$rr

9 (n,r) , ro JE6ar ftarurr b(r) rarar, ttro f(r)d h(r) r f,Br.f,9r-
cr raropanroi (bnftqxr or(a,r) , norJ^ra€!.ofi 6 g(n,r) ,lsEFeHr-
6ra sHaqel xl roH€qHox rHo[8cT!8 qrP]fl€llroD.
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lls ca"uoro onpeAeneHl4g BI/r,q,Hor rITo uafiopaHTa f,BJIfiercf, Heorpn -
qarerbHofi fynrcqref. Eetu o.p.+. o(arx) Maropnp)rercfi Hexoropofi
o.p.*. f(r) , ro nplt KarloM snaqeHru k€ ro cyqecrBye{ rpe.qen
lin e(n;r).
nt€

Baegeu o6osxaqexls Heroroptx rcrraecoB (pyHr$+rfi, oflpeAe,rseubD(

no BbnrrcJllrMbtu [IH4er(errgflM ccriJ (npu yc,roanu, qro 
" ,f. B ):

II(orF ) = te(n,r) l,p (u,x) oc1fl{ecrBJlser rpenenbH}'D

cBo,qrrocrb e r P),

oII( a,P ) = {q (a;r) l+(n ,x) e n(c,p ) u Nn q(u,r)
cyqecrByet (o.p.(.) uaxopanta )'

u( a,P ) = {t(x) 1 t(x) - Ma:ropa1{ra HeKoropofi

e(" *) e oII(u,i; ) ).
Ve.noane c- S g MorHo orycrnrr. Jha cr -X F 6ygen cqr{rarb

lin IiE
It(u,P) = S.

Bregeruroe B[rne orno[renrae( xa uHorecrBe u(arp ) rBJrrercf,
r{acr[rrHbtu ropqAr(ou. I{poue rono, ec.nu r(r) e u(orii)' f(x) < rr(r),
ro u(r) e u( a,g ) .

Ec.nl,r t(r)-( u(r) :a rr(x)r( f(r) ,ro orr{ uaropaHru 6ygeu cru-
tarb oItgIIB&,IeHrHEDrr: f,(x) = n(x)

06osaau{u uepes oll(cr,PF) no4roracc Hraeca oll(u,p), eoerofi -
upril xB npegenbHo-cBoAsuprx +yHrfl$fi g(n,r) , Koropue Mafiopr{p}noreff

(5nrx4lnm, He npeBoexoAffrqtru]r t(r) , a uMeHHo: o[{crB,f ) =

={9(n,r) le(n,r) € oll(a,p ) , y 9(n,r) r,rueercn Mar(opanra h(r)r(
4 t(r)).

Ee.rr oll(arPf) I i , ro 6yAeu nonopurb, qro rrHAercar+4fl cr

npeAenbno eBo.qurcf, n lrlr/lexeatprta B c orpaH[q[Baplqer (ynrr+aen f (r):
s -.s ^ 0. 0uenrgna laurururarprf,Ilm,f

(oc-.s ^ B)n(t(r)( h(x) * (cr -.s. B)Iiurf linrh
Oruetru, rrro ecrt,t {t S B , ro cr s B, FAe O = O(r)= O.

nFEi{no[iEMEI. Inn Jrp61:'ioo roHeqHoro noA-
uHot(eerBa B M(ccrJ) eyqecrByDT ero
toqHafi Hlrrf,Hrfi (r.H.r) r rotrHafl Bepx
Hafi rpaHn (n.H.n.).

0ro yraeprgeHne Aocraro$ro .qor€sarb .qJrr ABJfigneMeHTHono nog-
uxorecrBa. Ilycrr fr(x), f.(r)e u(erp) . Lclr fr(x) -f.(r),
TO tOqHHe BeplGIsR r,l HlfirHf,fi rpaHl,r eoBnSlAa$T c oTI,!u[ syttxqamna.
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.{,onycrrr fr(:) I f?(r) . 06osnarrn qepea qr(n,r) rr sa(!,r)
npq,q€rbno-cBoArqre {orfltq{x rc on(c'B) ' coorgercrBylq'e raropan-
rax fr(x) n t 

"l-), 
0npenearr ABe (yHr4{r Qr(n,r) n q"(n,x):

,*r(n,r), eou fr(r) s f2(r) i
e2(E,r), ecm fr(r) > f.(r)i
e.(n,r), ecar fr(r) > f.(r);
q2(u r) , ecrx tr(r) < r"(r) .

IiatrAFs r{g rD(r iBJrrerca npeAerbro-cgoAsqe, lrs ftracca o[(e,F)r
TAr rar

* 
"= 1* o,(u,r) i |1".0.t. *) 6= 4ro q,(n,x) .=

.= hrr g.(n,r)
n-ct

lhroparma h'(r) {yxxqrr *r(a,r) onpqAelsercr cnepJmuur o6pa -
3 ora:

I (r) = Itr(r), 
ec.nr fi(x) sfe(r)i

r'' Itr(:), eorr.r fr(x) >fe(x).
Perypcrnrocrr {yrrrrgr hr(x) oqeBxAxa. Iloraax, uro oHa f,BJrf,erc,
rotfioll rorrHefi FIraHbD rHorecrBa ( fr(x), fr(r)). Ilycrr n(r)(fr(r)
r l(r)( f.(r). [xoreersa (rln(r) > t.(r)] r {rln(r) > f"(r)}
troHeuu B crry olpqAeJreHxr omonerun d . noroly roHeqHo rx o6t€-
gr.r:reure (r[n(r)> t,'(r) ]u(: In(r) > f.(r) )= (xll(r)> rr(x) V I (r)>
> r.(r)) . Jlenro noxrrr, rrro EuloJrxfiercr ortarraareH?Hocrb

q(x) > fr(r) Vq(*) > f"(r) . r(x) > h.(r).
Iloaroqy roreuro rHfiecrBo

{ rl1(r)> hr(r)} = { rll(r)>f ,(r)}u&l r)>re(:r)) .

&rattrlr. !(:) ( hr(x) . Coocrouess ur(-) ( f i(r) r hr(r)(f .(x)
cpasy norJnaaer. xs onpeAeremra Snn4ta trr(x) . Ilonotrrx

I (r) = I 
fr(x) ' eorr fr(t) : r?(t) i

I rr(r), ecan fr(r) < r.(r).

tr(a'r) =

Qr(u,r) =

{

3
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Anaaonnno noraguBaercrr q6 h.(r)e x(crrp) r f,Braorcf, roq-
Hot sep0olea rtrlaHrD rfiorecrDA ( f,(r),!"(r)).

IIEM$EME2.Ectr, . 
ar.rt,a 

F'rrr.=.o p rl asy co
cBoAf,qef, 6yHrqxefi 0(r), ro q-.s P,
nae e(r) = r.H.n.(t(r),b(o(r))). r'rr! rt

tlycrr or(a,r) r +r(u,r) - npeAerlno-cBo1s[$e $txftqtrx t.t3

dr(a.6 ) r on(v'il), coorlerc?ByDrye raropsHrax f(r) u L(r)
&rpeasux {yfixr$n r(tr,r) € o[(a,B ) cneA],Dqrr o6pasor:

I o"(a r) , ecrir f(r) s h(e(r));
r(a'r, = te;(!,o(r)), ecrr f(r) >h(q(r)).

llerpylno nonarr, ,ro g(r) iBraercr r.ef,oparron (yrn4u l(n,r) n

rorrloi !flrHen rpaBLD rxorecrBa ( r(r), u(+(r))) orHocrreJrbHo lmo-
pf,Aoqerorocrlr o6rrepeErpcxBHrr( l}yrrnltrn no< .

IFEAI0EIME3.Eerr s rrBof,ecrBe r(cr,F )
eyqecrByer rrHtluarbHHf, snexeHtr ro
OH NBIiETC' HATTEBb[]{I.

Apf,crsurelrxo, nycm h(r) - rfiro{[arbHD orereHr B r(c'B ) .

Torng.qrn npoxaBorbaon 6yxn+u f(r)er(e,p ) nreer f(r)\ h(t).
th aer bi(r) = r.x.r. ( f(r),h(x)), roropsr c)4ecrB!,er B cx-
,y npeAnotreHxr I. Tome hr(r)< n(r) n r crry rrrttr{xarhxocr]t ore-
renra h(r) rreex h(:) -rrr(r) . B ro re Bperf, hr(x)< f(r).
Caeaosarelrno, h(r)< f(r). B cray nporsao:rrrocrr pacexarptBaexo

iynra[.rr r(r)e I(c,9 ) mreer rpe6yeroe.
llaropaxry f(r) {ynn+rx e(a;) H$oBer Jloeflmxrorrecnrl cy -

lFe"al€r rakoe r€o , rrro B nocreAoaarerbHocflr p(o,r), 9(1,r)....
..., 9(u,x) ,... cxeH sHaqeHnq nporcro.qnr poBHo r(r) paa.

nPEAnffEHI,tE 4. )lt a rarAo, {ynxqxn q(nt) e

c oll(qrp) cyqecrByer Aocrr{r].1 r8f, raro -
PAxaa.

Ipncrrxre.lsxo, &,rr (ryHrqstx p(r *) e on(c.3 ) cyrecr8yer Be-
roropaa raropanra f(r) . Ecan oHa HeAocrlrfirla, !o Alt ralnono
r€ o B nocreAoEareJlbHoc$t O(O,r)'+(1:),.'.'da'r) '... ci€H sHe-
r{enxn crporo *,1btrg f(r) . A ropng Wlrxr+u lr(:) = f(r)-1 roxe
6yAer raxopalrron. [Ipn rarnorl rprrc{ponaxxox sHatleHl|]t ro€ o ttt{cro

creH arlaqeHri! B rrocrqAoEare,rbHqglx O(O,r. ), 9(1,r0 ),.. .,9( n,ro ) ....
,enr B xHof,ecrae ( o,t, ..., r(ro)) . A norory ontlcaHHaf, nporp/(y-
pa fiaperoAt olT LcopaHtg f(x) r f.(r) r.orer 6rob npoBeAetra He
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6orb[e t(ro) pas. Tattlr o6pasorr rlu noAr(oArqer sHaqerflr t sf(ro)
{yHr(Isr, f*(t)=f(:)-r 6yler Aocrr lrxon yafiopaHron &,rE npeAenbHo-
eBoArrpfi (hfiIcl[r{ e(r 'x) .

BB€A6I o6osHaqer0re rrHorecrBa apr! e8roBr na Koroplo( xaxopaH-
Ia nocTl{PaeTcf:

D(q,f) = (xl s nooe.qoaareJlbHoctt {e(at)la e or} clen sna-
qexxfi poano f(r) r r aBnreacr reopaHrofi q(n,x) ).

Ovesng.no, qro D(e,f) = I rorAg t.r roJrbr(o rorna, rorAB raxopanr&
f(:) ne4ocrnrrra Anf, npeAenbHo-cBoruqef, BHtqrr q(r I) .

flEnlofiEXlllE 5. ll y c r r q(nrE)€ otl(d,i) n f(r)e r(e,p)
fiEraeTcf, coorBe{crByDqei xaropaH-
ror, Ecnt.t a D(p'f) rreercf, 6ecroneq-
Hoe perypcraHoe rHorecrBo D , ro
cyqecrBytor 4yHrqrr t(nt)eon(e'p) tr ee
rratopaxla h(r)eir(c,F) rerrer qro h(r) -(
< f(r) ' D(e'f) = D( {,,h) r Arfi Dcex r rs D

{yHrqrf, h(r) = I
0npe4erm 6mK$D '[(!,r) creAyolur aJrnotrxrror.. bc;lin t/ D ,

To { (!,r) = ,p(a ,x) npr Bcex !t€ o. Ecal re xe D, ro Ha:(oAr.rit
Tsroe no , rrro B rrocreaoBareJrbHocrr 9(o,r) , . . . ,g(ao ,r) creua
BHaqelfif, nporsoua poaxo f(x) tres. Ilorarae[ q,{k,r) = g(ao+k,r)
A.,L Bcer k€ o, oqeBllAno, rlTo Arf,r€ D BceFnB 0(f ,r) = p(no;:).
l(ak ,ePro noHf,rb, (hfirn$r

f f(x) , ecrn x( Dintr, = to , ecrr a<Dr
f,BJrreTcr reropaBToll Mr +(k,r) , upoBepra Euroff roc"r{ ycJloBxi
He rrPeAcraB,Iier rpyAB.

3at€rrrr, rrro nno ecrBo D(9,f) BcenAe pelrypclgHo-nepeurcrx-
ro. Lcrr o(e,f) - perypcrBHoe rctorecrao, ro {,h rffHo Bu6pars
rexi qro D(+,h)=D(o,f) r .!.rr acex r€D(+,h) WHn[rf, h(r)=o.
Oruerrr rarce. trro rrpr riarxu{x B D(q,f) 6ecrorortrtot o noArarotre-
crBa Dr. {rlre o(c'f),f(x) I o } cy4ecra)mr coorBercrB!,Dqre D r
0r hr ,rrs ro,ropi!( l(r)( f(r), D(a,f) = D(+,h) r h(x) = o
Irp{ Scex r€ D.

IIP$JIOGII,iEU. t"r, t{r) aarr rer cs 11Hr{-
trarbHo B l(c,;t ) , ro AJu coorBer-
crByDqeF CyHrqnn e(n,r)< on(c,o ) r,l npo-
I3BO.nbfl OFO pexyPcr.rEHOro LHof,€cT-
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Ba Da qD(o,f) noAxHorecrBo ( rlr€ Dr'f(r) I o)
r o H e q H o.

B orry porasarealcrra npeArfieHrra 4, urxrraruaa mropalrra
f(r) 4octrrnra mrAofi {ugn$er q(!t,t)c o[(.!r9 ) , roroplm oxa
xstrcprp)er. Iloeroxy D(c,f) I d . Ecrx ryeercr pexypcxBHoe rHo-
lecrso Da g D(e'f) ' E [oropoir Ari 6ecroH6rfio xHonrx r tfJrllrr$B
t(r) I o t ro B cxJry rpqAJroreHrn 5 cyqgctslnor q(n,r) n h(x) ra-
ro{e, qro h(x)< f(r) , D(9,f) = D(o'h) r h(r) = O Anf, Bcer
r€ D2 . A TorAa AJrs 6ecKoHeqHo[o E{cra sHaqeBxli apFln eHra x€ Dz

6yter o = h(r) < r(r) lo, r.e. h(r)< f(r). Ho sro nporxsope -
rrrr xl.coflraJrbrocrl{ f(r) s x(c,p ) . 9ro u rpe6oB&,rocb.

nPqAJItrE:lI,tE?,Ecrn B D-f6-f) = s\p(q,c) rreer -
cr 6ecfioHeqHoe p.n. n o A M lr 0 r e c r B o' T o

r(r) He fiBJlrerci irrxr{naJrbHHx eJre -
reH?or, I x(c,r: ).

fuEAnorof,rx, qro e(n'r) € oll( a.F ) x f(t) € x( arp ) aB-
,f,erca rarofi xgropar{foit, mo a o-(?D nrreercfi 6ecroHeqHoe p.[.
noarHoxecrso. TorAa rqHo Bqaelrrb 6ecroHertrroe peff!@cxBnoe rxo -
recrBo D. E D(q,f) . IIs rauono re D. rDrcJIo crgr 3Harr€-
Hxll B nocneAoBarerbsocrr q(o,r), p (1,r), . .. , g(n,r) , . .. erpo-
ro rrcxboe f(r) (B nport.rBHox cJr] tae re o(q,f)] a norolry oro
He npeBocxoar{r f(t)- 1. OrpeAenx HoBJm x opaHry h(:r) Arfi npe-

AenbHo-cBoAsqBo WHn1rl.t q(!,r) :

n(r) = { 
f(r) , ecrx tl D.;

- 
[ r(*)- t , ecar r€ D..

B crrty 6ecroHefiocm LHorecrBa D4 . nor1 raer h(r) < f(r) , r.e.
f(r)- xe xxrfiraJrbHldl orereHT B lrHofiecrBe ll( cr'i: ).

lEOFEilA I. a) E c.r x olr(a,p ) , ro a r(o,p )
Her rrB]lLa,bBtIx SJrereHaoB.

6)Ecnr o€r(a,P ) , ro sra rorAecr-
Berhar {yHrqrs o(x) =o aBrrsrc, Her-
xeHbIIr orereBTor.

ll. '6' otrenrAex E cxry HeorptqareJtbltocrx raaroF{pJml$x tUHl( -
,$n.

,{omrer nepalra qacrb reoperrrt. Ilpqg,noaorrx nport*roe. 06oaro-
rfir. qetrEs l(:) rlrmrrallrEt gJr*Hr totdecrBa I(c.F ) . llnme -
crBo & =(rlf(t) > o) Ferq@cxlrodreperucxrro x 6ecronerflo (B

ng)rlrBrox cry*e l(t) - o(x) ). Ho ronna n tltolecrBo Af n D(g,f)

I4a



f,ErfercnPeqrpcr8Ho-flepeqrcrnm npl r!6oi npeAenbfl -cBoAnqe

Cyflnyrr e(E,x) e xaxopaHror f(r) . lom Af n D(9,1 roxeqxo 'ro rHorecrBo 13\(q n o(,i,f)) 6ecxoreqHo, perl@otBno-nepe{tou-
rro r re&{r s tr . A TorAe no npeAro:srorD ? rcrynrex B nporxBope -
raie c xrrcrrarbxocrrr f(r) B x(@,1 ) .

EcJM re k n D(e'f) 6ecrore$ro' ro s u(e,t) rxeercs 6ec-
roHeqHoe perypcnBxoo floArlror€crBo Di Taroei qro f(t) > o

Ara Bcex ! € Dr . i{o sro npofli8opet,rr npe,qroxerun 6.
Teopena ,qoxasare.
nft:AJlOffUt0lE8. fl ycr r d'p-BHqr cr tt rse nH-

Aercaqxr rracca f', S(r) - o.P.0. raraa,
uro supfu(r) lr e o)=o .Ecrx a_-=-B c Hero-
ropof, o 6 q e p e r y p c r.r B H o ft 'l'J*opaHrofi
f(r) , ro cyqecrByer BEqtrcrrxat rH-
AsrCaqrf, Y=c raxaa qTo Y < p.

Ilocrpoerue Buqrgrrro xHAe*car+{r y rpoBeaer }lti*r. u"p"r-
nerbHo 6yAlm onpqlenf,Tbcf, gHaqeErfi EcnororarerbHon od@perypclB -
Hon fi/'ln4{r, ,f(t).

llhr 0. Ilomnaer yo = % , {(o) = o. ilelrxog,nx r creAJDqexy
[ary.

llycrr nocle nala t onpqaercHo axaqerue t(t) x mBecrHH y-
o6pasir xoHcrpymrEH[la Hyrepal[ru % ,qr '. .. 'd o(r)

llan t+1 . Barx g(t+l) < r({,(t)+1) , ro nriaaraex y".r = Eo x
q{ t.ri-ilt) . Ecrr re r(t+1) > f(*(t)+1) , ro nor"r"tl' , -
= q+(")., r {,(t+1) . 0(t)+1. llepexo.qlrr r cne.qmuFry rany.

ilocrpoexre saxonqexo.
B cr,r-v nocrpoemrt oqeB]{AHo, trro y=c.. C APyt'ofi cropotrHrrlo-

creAoliTelbHocrb HOrepoB y{{n epa&flnr cooTBercDByougx roHcTpyr -
TrlBXSAr$Ax sr.q3'... r COCTaETf,eT peqlpcflBHoe rBO eCTEO,Tax ftAr
epo srereHTH nepe$tcrrr,4ca crporo no EospaeraHrlt). Itra xa:qgono 1

rjlxepa4{, Ynr , cooTBeTcraytrBa 1{ aBToorBrBaJremHa, IoHcTpyto]r -
Brsaqrr ct i HaJ(oAtrrcs ofiIeft'rrDHo. ter cavun AoKe3slia cBoArxocrb
a <Y.

Jxaguan Hyr.epaq{D (o .- % , J srrmar coorHooerorf, 6(E!) >

>f(1),1c e , ra nposoAt{tolo noerpoe$rf, Jrenro ncHsab, rtlo
lsP.llD,a

llpeg.aceme Aonsafio.

5
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qlF'qCTtUE. E cJtr arF -Bnqx cJIr rue trxA6 r-
catl tft.l rracca I' ftoHctpyrTxBHEx fo-
AeJre r6rrre, qTo c 5 p npr H€toTo-llE.fp0f, raropr{pyDqe, o6qapciypcIlBH0n
0yBnqxx f(r) , f o cy,qecrayer EHqrc -
,r}la HEercaqn, Y oTorto te Rrac-
ca I' Taraar qro y=q n l-. t -, F Itp]rtt!,(r-k,
ra Aox {tlrc]lPoBaHHor HaTypa.,rb]rora k.

B gomamorrerle Aocrarortrto asnrb B raqecrBe HoBof, raarop.rp1n-
uten {yfln$rl g(r)= [x-r.a r] rr coor!.rcmJmqJm npsAerlxo-crqasqE
Slrlr(4lD 

inoAnpasxrli H8 xoner8on I]rc[ecrBer raBrctqer or k .
B npeg,noxerur 8 noeotrxrca o BoarorHocrtt norurrerfi.a 'c-,norxocrtt"

npe,q,erbHo-cDoA'qefi lyHrcpx npr nepexoAe r Herolropof, orDrBaJreH?Hofi
'BUtMCrnXOi XHAerCaI[rr XCTOAHOTO rJraCce ftOHcrpyrTnEHir( iroAe're r rle
non tcaoxxocttlr nolBtlracrca utcJlo EoarofHt ( claeH sHaqesllr sTolt

ffingr. Ho B reftoaopE( cryqafir Aon!rcrG€Tct B onpeAareHHo cxEcre
inosr[eHra cromrocrr{i npeAeJrhho-cEoAtuen (llrl[qrtl npr nepexoAe K

no&toatqgi srSnBareHfHof, Buructrraoi x{Aerca4rr.
IPEAII$EEIE9.flycrr q.p - B rr rr rt c rr r{ r H € lr H-

Aexcaqnr ftracca r' xoHc{pyrrraxux
roAerefi, g(r) - o 6 q e p e R y p c f, B H a fi (yrr-
Axi' Art Itoropon sup(t(t)lr< tr )= re 1o X F.Itr €Ton4a Ata nD6oll o 6 q e p e i y p c ll B ri-o f,

Hr(ql.rr r(r) r t{reDqef, HrrHxfi npe
Jr UE f(r)=k raxofi, qro ecJrn oBpeAe-

1o k s4 r(r),

tv
ge
,Ie H HnIHx npeAe:r lln E(r)
cyqecTByer gEql{crrlraa rnAelceqxf,
Y Brecca r' , art roropofi BEnorHf,-
DICf yCrOEXr: Y=srY \ p

llocrqgoaare*xo oyn"" onp"n-*ttfo*"rrrr,rr"r".rpnr yr rF -
Ierce4rx Y.

Ihn t>o. BHurcrf,er auaqe e f(t).
ii-EFr(t) s r . ro Haropr nepao€ a! raroe, qro cpeg{

onpeAaJrcttlrt4 Buratcrxxro( t{HAeftcarpr Her yr = cno , rAe l<t.[o-
,arsEr t r arr . nepexo$rx I cJrerumqpry rary.
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6) Ecar f(t) > t r To Haxog'rx HatrreHboee rr r6roe, qro
x cpeAl onpeAeJreHHu( roHcTpyftmlllaalst Her yr= arr.d!r) > r(t)

lloaaraer y. = tn.. ficlrxonrr r creAJ,D[Fly Eary,

llocrpoem{e 6aft orqeHo.
B cnay roro qro gf(t) =I , $of,ecrBo (:lf(t)<k) fioHeq-

no. Ha nocrpoexre oHo cl4eerBeHxo He Brnfier, C Apyroi cropoHurnor
xecrso (rlf(r) =L) 6ecrone{ro. fioarory n.ia" nocrpoexrs 6yner Bg-
norHarbcf, 6ecroHaEroe rtrfio pag. ToFAa, oqeBrAtro, Bce Hy ep6l+.rx

d,r 6yAyr BcrpetETbcf, B nocrpoem r B r(aqectBe yr = a! rrp{ noAxo-
Af,qex sHaueHrur 1 , 3Bawt, y ,utarcr luqrctxnof, llnAercarlxctr
placca tr'. Jlenro yctanaunnaeTcr ot(arBareHrHocTb y 

= cc.

Sanertx, uro Ars Bcex t€ o 35116rrHn61gg HepaBeHcrBo f(r) <
s g(n.), nne qepes nr o6osr6rreHo qrcJro, ftoropoe onpeleJrserc, Ha

EarE t x AJrn xorotr oro yr= ar

Illrgnororrx, qro r eerca npeAerrbnas cnoAr.mocrb y
=urJ Pcno-

roqbD o6qepeiy?cxrHofi ibnrc$r (,(s,r), r.e. E .= hrn t(r;r) x

f(r) asnaercn xaxollaHrof, ars 0 (6,r). 0npegerrx tyn'rffp q(",-)
c,reAlDlulr o6pasox. .qln nu6lurnoro BHaqe!fif, y lA€t [oaBJr€r i raro-
ro Iaara. nocrpoeHls t, trro t = 5 ,IIn acex e noraraer q(g y).
= 

'1,( 
s ,t) .
I(at olsetralocr Bule, ,qJrs xaELoFo sHatreHxp y o6rcareJrbHo Han-

Aercf, coorBercra1,![Fe sHaqetore t . B cxny nocrpoexxfl EutoJrfinerca
HepaBeHcrBo f(t) < s(y). CreAossreJuno, 66rrrpra o(s,v) o6qepe -
xJ@ct{BHe, [8xop{p)€rcr o6qeperypcranofi {JHnAef, E(v) r octrz4ecrn-
Jlser npeAenbHlm cao.qllocrb , 

r.rr=,, P. llo orono He xorer 6rob B cr-
,y orperuqeru{f,, Hararaeroro na Burotcn{rtp rr{Aetca!0{n cr 0.[ooro-
ry y \ g. llpelro eure aokrrlno,

lin-f
tlycil e(r,y) flBr.f,qtca qecrxrfio-perypcxrHof, 0,Htclnen(u.p.{.). [Io He1 srfl ,lrrr [ocJreAoBareJrbHocrb sHaqero{fi I (o,y),

I (1,y), ...,e(r,].),..., xoropes ,x6o 6ecroHeqHa, ccr,l WHrflprs
r.r o(r,y) aMf,erca o6[ppekypcxBHofi, nx6o roHettrla tt coAeplt{T Hax-
6oJ!,[x!, BaqarrHdl orpeaor g(o,y),..., q(k,y) rs onpeAerreErEx sxa-
qeHltl (!rHr $r f,x O(r,y) . lfar o6utnro, rorAa sHaqcrore C (r,y) fie
onllgAercllo r 6yler noBopxrb o pacxoAt{xocrn wtlrqrr B Tor{r€ x 060 -
gnarurr re(rry) t , B ortrruac, ccJrr oHaqexrre o(r,y) onpeAcrexo, ro-
Foprr. o croArrocm rr o6oaxasaex crltBo.f,rrrecn{ g(r,y) r .
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Byner noropnm,uro q.p.t. I (r,y) raroprpprcs o.p.(. f(y)i
ecJlr 'rr{cJro creH snaqe}orI B rrocreAoBare,rbrocrr (drry) | re to) npt
mrAor FltcxpolaxHoir y He fipaBocxoprr BcrltStHg f(y) . I cu,rmet,
q?o ecnn npx Heroropor r BufloJrxrerer ycnonxe r(ay) ? r To ani
Beex zar aMroJrHrcrca yoroare e(zrx)l .

ilPEqrCfrEH,tE I0. Aa r r p o r{ s B o, b H o il o.p.{.f(t)
ftnacc q,p.{, e(r,y), ,q:r n roropnx f(r) aB-
,f,eTcr ra opaHrofi, rreeT yHxEep -
canbEyD q.P.(.

!{cxoAs rs !firBcpc8rbaof, q.p.(, IUrHx r(a ,r,y), ME Aglnrecr-
xrr( q.p.{. onpenentrr HoB)'D thrrrq}lD g(a,r,y) , roropafi r.r 6yAer
yrxaepcarbHo0 aJrr ykrgaHHoro B np6lrfieHnl| ruacca:

E(n,r,y), Gc:ttr A,.rtf, Ecex zsr f,(o,r,y)r n .lrcJro creH

I sravexrl a nocreaoEarerbHocrlr ( f,(D,s,y) I r sr)
s(n.;r,y)= { He npeBocxoAnr f(r) i

I

lpacxonrrca, ecrn Nn Heroroporo zsr r(!r,z,y)l:
lg(n,r-l,y) -B nporlaBHor crtllqac.

flpoaepra BirnoJrHeHrt Heo6xoAr{vg rpe6o8aHnn He npeAcraBnf,sr rpyAA.
fl1rp4omeue Aorasaro.
,lha roncrpyrunxot, roAerx (tt",v) ta r;tacca BBeaer on-

peAerreHxe JrokarbHono nor(uacca:

Li =(( 4,.) ll ot r,s)< t 
. , mr = 1 my t.

flcHo, too AB€ roAerr rs oAH.rno J:c!..arbHoro noAr:Iacea JIoxaJIbHo aJlo-
mxE Apyp o lpyna. byaer o6o3Hauarb xoxar-bHJm BJrofilr!.ocrh oAeJ[.r

2t s Nogear tlt cr.eLyarptu ,l6iasou: lt Ci772 . Tonna ouear.qla
3 I(DI{ BAJICHTHOCTb

(7t. =.77.1 oet4m)n Qft&ft \ .
iloAruacc f,i = l(ltr,a )l(nf.r,r )<K',mrc-Lmr) xasoaeu

Jrok&nbtur Kolrycox, onpeaenenHur uoAelIbp 1ezr,v ) .repe ra(ri)
6yaer o6ogHaqarb rHAercfloe rHo ecrBo rroAfiJracca f,; t(Jracea r' B

Buro.tcrniloi xHAetcat${tl q .
IEOPFjIA 2. Iiycrr (ttt.v,vle K', llil :?, 

^ 
- E:-

llHOlteCTBO; q-BUql|CrIXlrA' IHAeftCa
qxn xrecca f raftre, qro ris AE rq(Eg.
Tonp,a nrf, ,n6on o 6 q e p e ft y p c r{ I H o ,
eyHftqrr f(r) cyqecrayDr Bitqrcrlxuc

r52

:



xHAexcaqnx irrY t(Jracea tr' TaKEe, qTo
YXBlin 'f- Ii6ucrpyrmrlBHbre roAeJl^ rctt\,yo),( fr 3o, in) eoorBercrBJ'!0ri[,tx

n4q,ereaqt,tlt 6yAer,l crponrb tro Earau. llpr,r etou 6yAeu renoJrb3oBa'rb

rrerm AB)rc rrnoB: (k) , [k] , a raro(e BcnouorareJrbHyp {ynxryrro
h(n,t,l) . V raxgofi crporqefics Hyilepaq{r,r yn (uttu l, ) 5yger
o6tgsaRtuea flocJreAoBareJlb, xoropHf Mofe,r MeHf,Tbcfr Ho roJibKo Nc-
HeqHoe qlcno pas. Ilocrpoerue roncrpytt'r,lrBr.tset4{il yo, $. Sygev Be-
cTl{ B eooTBeTcTBtt]t c t{x nocJIeAoBaTerIfM}t.

06oanaqrr,l qepe3 P(r,y) perypcuanult npe{r!Kar, onpeAeJr.dolrprfi

rxotecrBo A B cxry cJreAlmqef emr{BaJrenTnocrr,t:

ny'tou:lp(r,n).
,.iryert (tl(u,u )€ti r u;( v .
Ilocrponu uogelr.r (m^1n,lo), (WB_, lr).
lXan 0. 06tnnaseu Hyuepar+rp &o rrocJreAoBareneil roHcrpyKrltBlr-

34r.[{fi Y1 , 96 r 8' v - noc.,reAoBateneM KoHcTpyrrtl{Bll3al${r{ yo ilola-
raeu tltlo= nti , ntoBo= Otlr=lltf,o, nt^,oi)=o &ns scex

u,l€ o . Ilepexo,u,uu r( cJre.4JDqeuy Eary.
06oanaraau uepes aj qlrcJro crporup.txcr KoHcrpyt$,tBrtsaqltil,otue-

qeHHbu( Ha ruare t uerramt c HouepaMtar ne dolurnun u .
iilan t+ 1.(OcJnqecrBJrf,eren n 6 eranon)
I. .[ftn r<alf,lloft rlapH y,. , 0 ^. . . r orueqeHHofi rrer-aPH Y.r, Ba.gnlr,trr),zr),

r(aM[ BrAa [n] , nponepreM BtlrronHeH[e paBeHcrBa

sj(tr(n,t,L)+1 ,21) = gt(h(n ,t,L),2L) ,

HAUrHafl C HAIrreHblrero sHaqeHxfi a . B cayuaei Konga JreBan qacrb pa-
BeHcrBa He onpeAenena, noJraFacu.h(n,t+1rl) = h(n,trl) B cay -
qae BHnoJrHeHr,rr paBeHerBa noJraraeM h(n,t+1r1) = h(n,tr1)+1

Ec.ltu Aln Bcex raro,rx nap B[flonHrercn oAHa us yr€riaHnbtx Bb[te
BOsMOfHoCrefi, T0 nepexo.q,nM r BHnoJrHeHrD ereA]Drr{ero 3Tana.

Ec,rr xe o,q,Ho trs taK{x paBeHcTB He BHTIOJTHf,eTCS, XOT8 BXOASug4e

B HEFO SHAIIC}I,IA ONPGACJICHbI, TO NP}l HATMEHbIIEI| TAKOIII E CH}III8,e[ M€T-
ry[u] cxynepar4rfi y,. u ?.. - ,arat<xecHlrMa-Yer ' %3tot.,r,r), ar) ' a tal*e c

eM BCCUerrOl [t], (k ) , yqaerBJm[$e B noerpoeHr{r l{ rMeprpte Ho-
uepa k>n. lla sce rouerpyrrrtrExsalp{l{, cao6onflue or Merox n ruen -

r53



.g{e noeJreAoBareJrs, HaneumBeer. Merxy (n) . tlepexo.qlu x BuroJtrre -
nup orana 2.

2. Eean Ha arane I aHaqeH[e h(n,t+1,1) se 6uro onpeAe,reHo,
Tc noJraraeM h(n rt+1 ,1) = h(n,t ,1) t,r ncpexoA]tu r BHttoJrHeH[rD c.[e-
Ayto:qero cTarra.

3. ilaxog,ru HaxueHbnee nst raxoe, wo uerron [n] He orrrc-
qeHH crpof,u&recf, r(oHerpyrrt{Bl,l3ars{tr t{ .q,Is Bcex ls 2dt+ 1 sHaqemtr
B:(h(n,t,1),21) onpeAeJreHu. licln raroro rn Her, To nepcxo,wrr K

EEnorrHeHr,rp eneAJmqero oTana.
Lcau ne raroe D eerb, To HaxoErM Ha!![eHbuee gnaqenue I S

5 2tlt+1 Tar(oe, trTo Hyuepaq[il \r, fi F_.r_, \ - \ cBof^-----r---. -- - ,21 -B:(h(.,t,r),ar) cBoooAHbI

or MeHHIIlrx Meror. Ha aru Hyueparyrx HaBerruaaeu uerr,cr [n] , (n).Cru-
MaeM eo crpof,u+.rxcf, roHcrpyt(rl,lBxsarprfi Bce ilertr]t, rrenuue Houep
k>n. Bce Hymepa4rr 1r rF. , cno6ogxrre or ttreror ]r r4uepqtle fiocJr€ -
AcBarenel, orueqaeM Merroft (n) . ilepexo.qrM K BHnoJrHeHrrc cneA)m-
iqero oTana.

4. Nr, r€fiAoF Hpepaq,rr F. , orueucxHofi Merrof, [n] , naru -
Hafl e HalMeHbruero SHaqelilg o , Haxop$r, noeJreAoBareJrf, qL .fipoBepfi-
eM ncruHHoerb npeArlxara p(trk) . Ecar Bcc raxtae aHaqeHua Jro:trHbr,

r0 nepexoAl,tlit K BblIIonHeH}ln Cne.q,y0qeno OTaIla.

E elyrae lrcrtaHHono BHaqexlrfi npeJufiara P(trk) , npoBepreu
EJrox$,ruocrb mrn.Lfrtit . ,pt HeBosuorlrocnl ocyqecrBr'mb raroe

FL

BJIOr(eHre, neper(oAxx r BHIIoTHcHt{n cJleAJDr4cro oTana.
Ee.nu eerr Brroil$,tuocrb n'U*mi:l , ro o6tRsnfleM p HonEnr no-

cneAoBereJreM roHcrpyrruBusat+iu 9. . Hyuepa4an cr* o6tss.lrfieM no-
cJreAoBareJreu roHcrpyrruBusal4l.u $ , xoropaa eqe He trM€€T rrocJr€ -
.q,oDarerfl x y roropor gHaqeHrle p HanueHbnee BoguofHoe. Crmnaeu co

erposr$,rxcfl r(oHerpyroxBugaqf.l! Bec rrerro,r HoMepoB k>n. Bee Hwepa-
qlrx y.,P-, roropr,re ceo6ogxu or MeTor l{ I4ueDT noeJleAoBaTerefir OT-

ueqaei ueixoT (n ). ilepexoglru r BunonHelotr cJlcllymqero orana.
5. 06r,.csaseu ct+, noeJre!,oBarereu Hlnepa4{fi l2ga,r r $ ,ro-

Topbre erqe He rMepT nocJreAoBal'enfr, n y KoTopbrx sHaqeHIa s !r p HaI{ -
MeHbEtte BogMo,rtttue. ilpn HauuenuleM BoSuofiHou SHaqeHWl r o6lrsraeM
v nocJre.[oBareJreu roHerpyrrxBHoil Hy[repa44x Y2o r HC Xilenqefi IIo-

eneAoBarenf,. flepexoguu K BunorHeHlrn cneAlnoqcro orafla.
6. *+" KO[Aol1 Crpof,qefief KoHcrpyr{'tl,lBHon Hwepa4{u,l{Mepupil no-

eneAoBarerf ar(v) lr He orMeqeHHcll Merrotr' nr,tga [n] rutlr nMeD -
qell noRHoe sHaqeHlre npeAnKara ?(t rr) , nepeq[enrM no oA]loMy He-
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frs.

fietrrtflclcrnory srorexry toaetu Xlt n (2() c rarxexul.rx s!-rrore-

por ( v rrorctrnr). Ilepcxoanu x Burrolneflrn eJloAlm[pno [ana noetpoe-
Hrr.

llorer*u 1ftro . !,ft,r^, fr;.= ! ft\. ilompoexre aaftorqexo.

B cray aEqcx$raxocrr ncperficreHrf, srcreflToE xoAartt ftr^ ,

oraaBx8{a roHctpyr rahocfb CooTBeTeTEJ,mFX Hyrlcpcr+M ( , ir .

B cr.ry paaaorcptoeg orueaHHolo floerpo?Hrlt otHocrfeJrbno arn oqe-
FxAHo, qro y n B rBrfiDTcf, BurtrtcJrrrrtrar rHAercatg{rull eoorBererByD -
u$x rotaccoB r(ofl crpyr(trEHro( roAaJrct :

Ei= (("tL'q)lae 
"r)'

ra= t(m 3 'P.) | 
ne o).

llcrra rasp!€rca cradrurnsrporamatlcr Ha llapa t . cerfi nocrc
srono [ara oHa 6oruc Bc Ha8GrlxBaereB Ha erp,of,ll0recf, xoHerwror{Bn-
8ar$r I Hc ctotmcrcf, c HIr(.

JIEtlllAI.Bce rerft,.r c r a 6 r , n s x p y rl r c a,
3arcrrr, rrro crlaflc rerror (k) xcfior flpotlcrorurrb roJrbro npr

Hcro[opoll rgrnr c mxuont uorcpor. Ecnr Ecc r8t rtc rer-
r !fic @adrrGxpolaJu{cb r To rcrra (k) xo er }raacMBatbca Ha

crpont4rcci qaaepaqxmorbro qrr Binorxcrr{r{ srgnoa I.4. Ho sran 4

6eg crallr rcrtc{ [L] xffar BcnorHr{Tbcf, Torbro olr{H pa3.A 3Tan I
AlIt racror c Horapota k nocrc cla6f,r]lgaqxx aco( ltcBb&nx r€Tor( no -
f,er 6urb BtlIorHeH r(Urbro xoHcrItoe tficro pa3 r Tax fiak B cxry npcA-
,otranri I0 qrcJlo eEH gtraqcHrfl B noelgioBarerbxocg.r s.(o,2t),,.,
..., q(tr2r)'... raccr 6!rrb roJlhro ronor{Hu.. cJreJlolarcJrbxo r rer-
xr [t] n (k ) cra6r:tr€trpJrrrcr oAxoBpcranxo.

JiEWA 2. y raxAoI crporqeilcf, roHcr -
py rxBrgtqrx Ha Hcf,oropor, !lare no-
crpocHn, o6tf,rricrct nocraAoBa-
TcJrb, roroprn 6onb[lc H6 ueHEercr.

Crcxa noclcgosatcJlf, loficr 6rab lorbro npr aulorHerlrr 3Ta[a 4,
llo npl stor HoaEla nocreAoBargrcl 6yAer odttBnsfbcs Hyr.cpalllrs p ,
r orm nocJlcAosarerb 6orrlc HG rdrf,ercr .

JIIflIA 3. ri =.i=r"
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la nocrpoerua AHor qro ,lrf, ,rr6oFo kc t tlro€r yr"+r 
"= 

A f,

B cuy lenu 2. llporsaoauraa rqn cpa4tr ar xl
mr6 t=n 6yAer o6talra nocJrqAoltroJt6r Hcr(o"opo, roficqryxtfllr-

Yzr != 
Y. il@fory I = t'.I

no E I.e

saqlx B. . lhtrgoe 'neperupnxer noorqgoamear
creHon raerrr y coor$rer!)Dqet Hyreprr$r Hr r.6rroyD rerry.3rctur,
$rcro "flapelaeqaHr{fi' nccteloBarena MGt 6i[rb rorbro roHerlllrfl ?.e.
nocrqAolerorr rrtfrg crdtirrcxp),olca. Iloemry I' E f i

Ora acna (axrrqccllr JmBapqAacr. tao t r B iErf,rcf, Ert[rcrx-
r.rtrri, }lHAcrcar$fltrr oAfiono r roFo f,c rmcca I ' .

.iiirtlllA 4. y \ 9.lir tl?
liprg.q,no:rorrr nporlBnoar *o ,,r"4., B . Tornr, oqarrABorxaf,-

,qcrci D raroer mo rfyHnryrr s.(r 'v) = 6(a,r'y) o6qcpcxlrycxBH.,ocy-
qecrBrf,ar ory npcAcrbxyD cBo$rl octb rr xuol plcrcr {Uxr+cr l(t).
ibr.q,crasano I ne[.e I, trerrx [!] '(!) cra6rrrsrpyorcn. Tar rar
s.(r'v) o6r&perypcxrHa, lo rerm [u] 6yper o6noarenno naae -
eHa Ba HeroropHe crpofi$ect r(oHerpyrrxlnsa4[x. 06ognarrrx qep€o

to lan cra6rrraar.prx rcror (!)' [n]. Paccrorprx rorerp!ftTxErsa-
r$t| rrr 't!(h(r,to,r),ar) ! otreqeER'Ie 63 4q13 to uerro ["]
ilocae sroro lIara, ltar( rertto noxrtb, a]talrarors finqm b(!'t'r) no-
creaoDeTerbHo l6pacTahT, oAHaro pascHerBo

6.(h(r,t,1)d '21) = sr(h(E,t,1),21),

nle t >to r He HapJdaeles. CaenosatorBHo,

11:s.(trr) = g.(h(a,t..r.),2r) .

tBrn3tcf, noercAolaaerer loHergyf,ff,BxSaqlx
Ha rane to . liear o1 

G= 
r r to I€ I . CteAoBaF

srlaqerorr npql,lr(ara P(t *)
6yA!,T rcrxrHifx, x no9rory rofiortLr Iqlptb ol'-,

\(lG.ro,r).u)
rospacrarb ne 6yner Ao rer nopr nora ro nocreAoDaretb

ilyctr cr,

\(u(.,.o.r),zr)
TerbHo, [oere hetotolroFo rtFa trato

t

llattgercr Ea! tr : tr , Hr rorolr 6ta!! o6tl.t[f,rfia Brmrroc{b

?nr^, -- aft:.,
t (h(. 'ro,t),r.) 

'Pq(h(..ro ,r),rr)
+n,
L(!(.,ro,r),rr)lll
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gar€euacn trg F . aTor HoBdl noc.[eAoBarerB Ha Aarrbxeltrxr Eanax ]f,e
He raeHaelci, T.e. B pegyJrbrare nocrpoe!$n floryrr{[

%.(l(.,.o,.),.r) 
"= 

*#' '
3ro nponrnolnwl n1reAnororexnni qro ib/Hrt4{f, s.(r.r) sa.lger npe -
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