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Buwcu,tnx ffiIEaAulq

B,[..{o6prqa

B uacce roBcrplnmx8rutr roEetei )rcTaHaBrllBaercfi cBrsb relAy
Hart{ql.ter pas.lxqlt[ lurflcJrrlrEt l4!,ercaqlln I qxcrol 3r€tl€HaoB B no-
rrpeoerxe Ecex eco Bflqlc trra ttHAexca4tf,. B vactnocu, Aoxascla -
e?cni r{fo ecJlr y rracca xoHcrpyKt}rBl{ta roaalefl llreeacf A8e SEUtc-
,tlrle fttqef,caqtl]li Hell(8xr iueHrHHe onpa]!{lrerHo cBoAlllocrll c lato-
paHToI f r To noryp€[errG 8urlt.tcnnr.ttr xflAercatltf, groro tr acca
cqeTHa,

ocHorltrF onpeAetrerqs x o6ooHaqetItr, rcnorEgJlerB B lrs6ore,
rorHo Hanrr a [I5]. {epes Ki 6yAer o6oaHArraab xJracc xoHcrpyr(rlB-
Hrfi IoAeJel r qepeg crpryr... - BIqlc,Irrre rHlercaurx laRoro xlac-
ca.

Cxa,rer, qro BrrficJrrB, r8Aerceqx, .! r,Iacca tr. roRcrpyta[E-
HU IOAeref, npeAerbHo cBoArrca x Eurac&oao, IrrAercAlsttl p atoFo re
rracca, ecJl, cl,wcrsyer o6qepexyporsHas *yflEur (o.p.S.) o(-,:r)
raftarr qro Ars xqlolo r€ 0r c]rqecrEJler npenee ltn g(a,x) a

l'6

5 I ff.ruo(n,x) i o6o6Bsqel er as P'a n-.i' '' n

Ecar ctrqgcrs5rer o.p.{. f(x) . fioaopas npr xaaAor sHaqe]ur r
orpaHrlqllaaer cBelxy rtxcro creH aHarreHr, a ]roeteAolatgrbHocrlt
q(o,:r), e(1'r),..., da,x) '...' 

ro cBoMroc?b Ha:)o!€L
orpasxqeHBofi (n.o.) s/rltauefi f(x). cary G,BrrrD f(x) 6yaer Ha-
sBDarb (hfixqxei, orpaBxqrBalqei cBoA,s0lJ,D $nrnrxDr xfit l.alopafiron
cgoafi{ei C}fixrlrrn g(n,r). 9ry eBoarrocrb o6osHaq n 

no,r1_) 
g .

Baeaer orxocercre nopEAf,a Ha coBorj,nfiocar o6qeperjrpcxDrIfi oA-
Horec?ru eyHK$r. ElEer c$rralb f(x) { b(x) , ectr rHoracrEo
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{xl ir(r)<r(r)} ftoxeruo, OqeBrAHor qro ecrr o,p.$. f(x) f,Errerca
raropaxro, rcrotopof, o.p.+. q(n,:c). ro m6af, (pxqx, h(x)>f(x)
6yAer xaropaHrof, o.p.$, or(a,:c), roropaa nofi!ruaerc, xs q(a,r)
rsreHeHtler sHaqeHr0 Ha roxerr8or LHo ecrBe aprJ,reHToa.

lls onpegeaerrn BrAHo. qao rarop&ma rBrf,erca Heorplqarerbxon
(ryHrI$efi t fi ecrx 0.p.0, 9(n,:r) rsropxpyercs Hexoropoi o.p.(f.
f(x) , ro npr raraox aHaqoH[,l k€ o cJqecrs]Er npeaer r1o e(tr,k).

lE0PEllA L Ecar EcqBcnrrBe rrn"1E"" -
qr{I 4rp rnacca ftoHcTpyrr}lBHux ro-
aerefi ll o.p.o. t(x) ]3 raroBrr qro a<Pr
P 

=_ 
c!, I /. (!i 1o cyqec{Eyer ra-noif(x, [qf(r):r

rar aEqrcJltll.aa xH,q,ercaqra Y 3ton0
re rracca E'. qto c!<yry 3 9ry 3 u,

t I q' . 
no'r no'r( 6l):"r

no.f( [+l)rt
AOI$3AIE&CTBO. 06oaraqu qepe3 q(D,r) o.p.iD., roropar co -

orBorcrlrrcr caoarrocrn p 
no=f(*) 

a. Tax rar B no,rfr,., t, no

o.p.{. f(x) ,atrr6"c, Aocrxrxrofi mropeHrof, npeAetrbHo cBoArqpI

tlrnm$x c(ax), r.e. Benycro xHorecrao raftt.c x . qro B nocre -
AoBarerbBocsr q(o'x) 

' 
.. . ' 

q(q 
'r<) 

, . .. cr.eH Sxaqerui porro f(x) .
06oenaqrr qep6s h(x) o.p.e.r sq[aDqJ,r cDoArorocrb a s p .

3qAqarr craqala rcnororar€tbttll [HAercaqrD yt taacca r' .

,qla sroro paccuot!fita rHorecrBo l{i iaxfix x , qro creH sHaqeHr{f, I
noc.leaoBArelblocrr (o(u,r) | ne r,r ] xe rcHhr6 f(r) :1, 0uerqgno.
r$o sro rBolecrao per)pcxBHo-nepeqrlc ,rro. Ho ono re rof,er 6rrb pe-
rypcxsHEar Tar rax B nPoTxBEor cryqae xirr nepeonpegerla c8o4ft0rD
rhdrqlDr nonl &nr 6u caoaro.ocrb 0 no,f1*).,, 

q, rrro flporrBopeqt,lr

ycno8{D TeoperH. &$errraaoe nepeqlcre}ue r llxAeficaqm P Hyrepa-
qltn, Horepa roropu rerat E rHorecrBe trt , o6osBaqrr uepes gi.

fcno, vro pr 6ynet ruqrcirttoi lnAercgq[efi Hefioropono noA[Jracca
macca f,'. Brwcnrryl rHAercaql{D yt roracca K' onpeAernr rat
rrprrJm cyrr.y Ir = Fr @ cr. fipruer yl. 

.= fu. . FLe nt - l-e qx-

cro ! flepeceqeHnr atereH?oD LHoroc"aa Nt ir{ a noctq!,oletetbHocfl{
9(o,rr)'..., e(t,trr),... creH snaqen f, ne renboe f(nr)s1.
l\rcTb tr Bu6paro Tarrqro B nocJreAoaaterExocrr 9(o,a^),...rdtr,gr)

4'.1



cxeH sHaqeHrn poEHo f(!r) c1 .OqreAerm HoBID (b/fin$rD y(t,1) rar:
k' ecntl 1=2k+1i
e(tr+ t,a"), ecar r = 2k .

v ( t,1) =

Jlenro noxnrr, qro S/Irr[ll.rr t(t,l) rD,lf,ercr o6qepex!@cxrHof r.t

E rrocreaosa?eJrbHocrn Y(O,l), Y (1,1), ..., Y (t,1), ... q(cIo creH
SHaqeHxfi roreT 6mr He 6oree oaHolo. I(polae totor Etlro,tnseTc, Ila-
BeHcrBo liEg(t,2k) = lln 9(t,n"), Tenepl HerpyAno sarerrrbr rrro

uo i{
o.p.e, Y(i,i) sqrp€r 

"ioarrocr" 
yt s tr.

norr
llorarex, uro yi f c . Ilpegno:rorru flportrnHoe, r.e. qro yt <o

o6qepertpcrBHotr Wrm$en h, (x) . 0npege,rrr ffxnrro e( t *) creAyD-
qna aJrnop[flora. Eclr tl.tc.to creH gxaqenrf, B rrocre!,oaareJrbHocrt{
q(o,x),...,o(t. ) xe nperocxoglr Berxqxru srnqero.r, f(r) r 2, ro
norareer g(tJ)=e(t,x) . Ecru re nptr Eararor to o6xaplaexor rtro
E nocreAoBarorbHocflr e(o,xl...rq(to,x) trncro creH sHaqeHrn 6orb-
!e f(x) :2, r.e. f(x) .1, ro naxonm reroe D: . vro q.= {.
llocJre srono A,r t :to norapaer s(t,r) = hr(\) . ouenrnno, uro
qr{c.[o creH sHaqerul E nocreAolareJrbHocrn c(o *) , .. . , e(t,x) ,...
He 6orb0e f(x) s 1.

Ec.u noc.regoaare.rbxocrx G(t,r) lt€ o) u {o(t,x)lt€ o} coB-
naAau. ro lir r(t,r)= lin e(t,x) x &"= g.rag1t,r) 

"= 
l[1u s(t,r).t-" t{c t{ 
'"oEc { re. HarfiHaf, c Hef,oroporo tor ,reer s(tix) = ti(2Dx),

lAe t > to, ro EurorHrD?cr coorxoeBrn uE g(t x) . hr(z\) [
& e q .= %.,,(aar) s= %ro s(t.x)' 

tr"

Cneqoraranrno, lrrriif;n s(t,x) o6qeperypcrsna n oc!@crErser
croArrocrb P s-, .- ai qro npoalDoperr[T yqroBxD reoperx. 3na-

no,f(xrsr
qxr, nleAnororexre yr sc rcrepro.

lls onpene.rexnn Euur{ct[taotr rlHAercaqm yt rcHo, qro a s yl
o6qppeqpclrBBot {yHra$en it(x) =}r +1.

Ilpeqne uer onpeAannrr xlnrryr ltnAencqm y rracca tr' r Bo -
crpo[r e@ oaxy EcrrororarerbryD rsqxcrul,D xnqercn$D Pt rcroro-
pono nol&lacca E; E f' . IlOcrpOerre OTOi SHAercaqrx I coOrBe,I -
cTsJDqrx efi roAeten oc)qecrBxr no laFar.
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Ilocrpoeure d
IIAr t : O. .qI, 1<t onpeAeJaer qlcro

nocJreAoaalerhHocru c(o,i),..., q( t,i )
Iroraraer 

^ q,. ^trr.

t,(t) crex 3raqerrr B

ggri r.(t) s r(t) c 2, ro

Lc.an re 1.(t) = (f(i.):2) + 1 r Anr tr < t
I (f(1):2)+1r ro [o!,6r.tpaer raftoe nr, qro

^ru"ru ^o,
llotaraer

?nt -
?;

qn\
' ^i,-'

EcJrn

u{tocTb
lr(t)> f(i)-2 lr He [ane to< t 6tua oclqecrBreHa aro-

<- 7f(
%

TO noIanael

ql,lcro tr(tr) /

fii'2-'
B;

\;= 
*',,

.qJrs scex 1: t noranaer

v llt lo-l
pt

7ll.
"'l 

n IleperoAnl. x auloJrfieHI!

creAJ,Dqero oara.

0n;rqe:raer *i", =UI zti. . llocrpoexre garottt{exo.

Sal.erm. qTo ecrr ilrrcro creH SHaq$ tr E nocreao8aTeJlbHocTl,t
o(o,r),..., e(t'l),... Be npeBocxoalt f,(r) c 2, ro Fi 

"= 

B. .
llclr fe qrcao creF gHaqeHlri B gtof, nocreAoaareDFoctt{ 6orD[e
f(r) r 2, ro p: 

.= %. Irfi fio,lloaaqero s-n{qekca [t
Tenepr onpenenrr l,lcfioryD [HAetcaq;{D y rracca Kr , a rxeHHo

Y=dod.
Jctatoatr eBoAr{rocrb y s c. fua srono onpeAertfl

no'r( [rJ)cr
cDoArrSl! fi/Hnfro Yr(t,i) :

P I

I

t



fk,ecrn 1= 2k + 1i
I

vr(t,r) = { o(t,i), ecrr 1= 2k x rr(t) <.r(1) :2;
I
tnr - I nporllBHox cryqeer

noe r*(t) r lrr- cooraercraJmqxe gHaqeBlri tta onrcarctoro BEoe nocr-
poeH(r l,rnqetcaunn B'. Jlerto noHrrbr qro ora {yHra s o6qeperlpgrB-
HA l{ OAAAeT COOTBeTCTB]mqyD CBOAllLOCTb.

JIE$TA I,
'( I c'

no'f( PgJ )!',

AOl{A3ATEllbClts0. flpe.qnororrr, uro 1 =

hr(t r() . 0npelanrr Ho8!,r wHrn,.oD: 
ro'f( [+])!''

ct o.p.+.

sr(t,x) =

hr(trx), ggrr Ha oar.e t Hp.epaqxs { crpor-
,acb B cooTBarcTBx[ c &ir(t,2u - B npoflrDHor cJrlAaer

FAe qep6 li. o6$riaqen Ft-rru,erc roBcrpJfiTxaHotr HycelnI$tr pr.
3anerrr, qro ec$t nocre Hexoroporo lara to HJflepaqfi, * oy-

.qeT )ae cTpontbc, rar llol)(oaf,Aaf, roHcrpyxTn8t.llteql,l8 \ I To a no-

creaoBare,lBxocrl o(o,x) ,... , o(to,r) uepee f(x) c 1 o6@HaqeHo
ql{cJro cneH sr€qeHrr. Cre,Aosaremxo, ronctplnmttDHas Hpepsqrf, &
6yAer arrDqeHa 6 uxAoicaqxD pt a coorsercrsrrl c oflpeAelerorex rHo-
f,ecraa [r . B grotr H] epaqt,trl & coorDerclE],Dun en gr-nnAerc
o6osHaqeH qepcs kr . r Hatro,qrrcr ox sfit€rrrBHo. grxr car.il ycra-
HoBreHa pe rlect{B}locrr (Xfirqxr sr(t,r)

Ecrs uE Er(tx) = lir h2(t,2x) , ro
t-.. t-o

F* 
"= 

gttr br(r,ar) a= 9.ro g.(r r() '
t-o t--

Lcrr 16 u! B.(t,r) = lrE{(t,2\)r ?o
t-o ' !+o

F 
"= 

Yl*- .= trry(t,zr*) 
"= 

ttn gr(s;1

3anetrr. vro qlcto ct€H gHaqeHllI E noctreAoBarenbHocTtl

{sr(t,x) lte rr } r norl^lelqgacs BcreacrBre nepBoHarraJrbroFo onp6 -
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AereHxi (!ltrrqt{[ Er(t,r) I coorEercrB,ltl c hr(t,2x) , He oxer
6Erb 6orEoe f(x) 13. Ilpr [epexoAe r onpe.q,erreHxa sHaqeHr, Cy] qr{r
Ei(t,x) I coorBercrEllrl c (hlHxqnei Y(t,2U Erecro hr(t,2x) E

paccraTpxBaero0 flocreloBaTerbHocfu roreT npoxsofi?r{ eqB oaHa salle-
Ha gxaqeHls. np{ AalbHerluer onpeAereHl[ sHaqeHrn {VHrryn Br(t *)
c pocror. t B cooaSercrrrr c (hfirqt{e0 V(1,2\) lof,er npol{soITx
eqe trAlta creHa sHaqeHr.i, Ho He 6oree. 3raulr. rcero creH onAqexr
a paccraTplaaeroi nocreAo8arer6Hocu ( Br(t,x) lt€ q) ) He 6yAer
[peaocxoAl.rrb Berrlttrftrr f(x) s 1, ortr ru ycroroanr, uro o.p,(.
Er(t,x) gqlger c8oarrocrb B -< . c. Ho gro flporx8opeqrr yc-

no,f(x)r r
,oBxD Teoperrrr. 3xaurr, 1 { c. Jleura AoftasaHa.

.[r.rxA ?. Brnor r Lo'J F] 
)'"', orxr o c r b y s F,

no ''l
AoltAgAlE lbc1tso. Aef,crBxreJrbxor ecrx y- rHAenc HeqerHlrtr r ro

yar+r 
6= I . Ilo ycaoaro reoperH q c6oArrcn r p

0yHxuren h(x). A torpg Yzr+r .= f,(r) .

Paccrorlxr renepb rolcrpyr(TlrnBlm HyraepsqnD yzk c qerflEIr.

rxHAelcor.. Ecan npr nocrpoexrtl y2k ee noc,leAo8aterb Bx He reHa-
erct, to oqe AHo y"" 

"= 
9" . B calrrae gareHu [ocreAosarern pk

nyr.€pa4rtr y:r xorcrPyxttlatlo0 Hlflepe4{efi chr B p€oyrbfaio nocrpoe-

Hri rE norj nll Y"" .= [(nr) . Jlena troragara.

lfs.ren I,2 x ycranoBreHmr[ cloAxrocrofi clsy,y 3 q
no,f( [+]).!'r

cteAlreT r qIo Bdurc.'llraf, tlHAercaqm y ytro8.[eTBoPreT B!,rrur Tpe6o -
aaHtfla.

Teopeia nonoara.
CJlIiAClll,lE I. IIycrb ar9-asqrcrrrilo rH -

Aercaqtlr Ilracca K' rstoExr qIo rSP,
F 1q,F S a. TorAa y rrscca f,. cy-

Iror} no'k+r
qecTayer Buqllcrllrat ttB!,ercaurr Y
ral(str tlto a3Y S'O,B=Y,V i..c,y =e.notl llo, K-' IIO.r

OTEICaIIIE 2. E c.l r y rracca tr. Irerrc,
AUqncrxIrrg xB,qOicaqrl{ qrF Tef,rer

q?o dsFrP S @,9_J *, 
"o E(Krl : tEll+z.

norr+l llorr
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Ilprxeaan creacrsle I, rton]rua€r rafioe Yr, qro

asy'< F,Plv,vr s
no.l norr

t /
nO'*-2

Ecrr r rory re yr

dr Y d

n#r*-, 
q ro, noJlorno cl= c, pt=Y' r sssa k-1

arecto k , npl.t k>1 rorHo cHoBa nplreH[Tb creAcrs[e I.
Lcax xe yt s qr ro rrptr rex re qr,F' I k-2 arecro k

[C'L-l
npl,t k>2 cHo8a rpl|r eHt{ro creAcrBle I.

llpoqonaa sro npoqecc t+f] pas, norlruaer nocJreaoBareJlbHocrb

t.rHAexcaqfili

r+l E1, i_r
s

nort
s

norr
... < Yt

nor I
s

IIOr I

t l td<Y Y p

TAXJmT qTO

,t*1J-, ,,,, B / rl!}t-r, vt4. 
1-' / ,t+F,

anf, t$l ,r >J :0. Ilmroxy orr{ onpeaermr paslrrnrue uaccu
srouEarertrxrD( orexenror a ttorJ4eoerfte l(r') suuncr.rrrx xqqefica -
l${n xracca Ri. oTcDIg r creAyer oqe8ra roq[ocflt sro0 nor]rp€oer-

nr: lr(r.)l:t+j+2.
Cae4crale aoxeseHo.
BBeaer [HAyrqr,r60 no E cyrru s.(k) :

sr(k) = s(k) = 1+ 2 + ... + k,
so.r(t) = s.(1) + s,(2) +... + so(k).

0ueangno, qro npx rarAox !r arfiof,Haerca rrrultraqflf,
n <k rsn(n) <s.(k).

[PqlImEME I. Ar s n:1 r k>1 aHrorxa
DTCA CreAyDqIe XepaBexcTBa:

a) s.o-r(t) s s"(k) i
61 sr.(k) < k.sr(k)

5
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AOmgAlEll0lts0 3rolo [peA:ror€l{ns npoleAer nxAygler no rr .
Ilycrr a = 1, ror,qt sr(k) =s(k)= sr(k), s.(k)= s,(1) +s,(2) +..,
... + s.(k) < s(k) +E(k)+ ... + s(k) = k.s(k).

llpegnolorur. qro npr D=E JmBepl[exr.te aepro. Facclorprr oly-
qan n: [a1 :

sr.+r(k) = 8".(1) + ... + sr.(k) = s..-.(1) + (s..-r(l) +

+ 82r-r(2))+...+ (s.,-.(1)+ 8..-,.(2)+,. .+s.,-,,(k)) =

= (k.a"._r(1)+ (x-t)s""-r(2)+ ... + 1.e."_r(r)) <

< Sr.-r(k) ( k+(k-1)+ ... + 1) = e^.-r(k).s(k) s

< s'(k).8(k) = s'+r(k) i
s.,..(t) = sr.+r(1) + s...r(2) + ... + s..",(k) =

= s".(1) + (s""(1) + s..(2)) + ...
... + (s..(1) + S.,(2) + '.. + s..(k)) =

= k.Br.(1) + (k-l)sr,(2) + ... + 1.S".(k) <

<sr,(k)(k + (k-1) + ... + 1) <

< k.sP(k)s(k) = k.s.+r(k).
llpeglolenre aotasaxo.
3ar6rltr, qro a n.net npeAJoreru{, I paEeHcrEo cnpaBearx8o

TOJlbro np[ r=1.
,IIn ralAoro n:1 oBpeAerxr th,rlxqxD

R.(k) = cE
I I s.*r(r).

nPqAIqEE{E2. 0yx rq r n B"(k) r ar o p r pye r -
ca HerotopEL rBonoqreHora P,!+.(k) cTe-
neH11 !+2,

&nuale paccrorpru crj lAn HeqerHono D = 2E-1 . TorAa

EC I
ar- IRe.-r(k) = sr+r(k) =

= li .!l-,.",.,(r) . 
,'E 

c

B cuy npe.u;orerorr I noryqaera

2i-
2r- :E,r(k)
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Rz.-1(k)< '-rr cjj-rsr+itr) . 
.]rrcili l.r.sttr.l .

Jlerxo noxam, qm I [paaor qacrx HepaBercraa cronr Heroroprfi rno-
FoqJreR or k creneHx 2E + 1.

llycrr renept n = 2o. TonAg

R.,(k) = .i" cl.sr.r{t) --

= 
,=t" 

all szr+.t(k) + -ri 'c|-'e".(r) '
Brosr a cely rrpeArorexrrs I npaByD qecrt sroro peaencrEa ror-

fto oqeHxrE rxonotrreHor creneH[ 2E + 2 or k . Il@"or.y norl&aer

R- (k) < i c'ztst+r(k) . lcir-t.t.st(x) ... t=o .r t= I .r

llpep,norenre aoftgtaro.
cJrE[cTBr,rE. i n.(r) { rl+r .

t=t ^
,[pncrsmorlxo, no [perrorerrD 2 rrrser Ri(k) < Pr(k) , ntre

P.(k)- noA)(ogf,rql.rf GoFoqr€H c?eneB{ 1 + 2, A ropng

E R.(k) x)P t(

B npasoi vacrr ororro Hepaaencrae, oqeBrAnor crottt rxoroqreH.crep-
mri qreH xoToporo onpeAelrefca cfaptMlrl qrreHalrl AE!,x cIaFa€ItD(
Pn(k) [ P.-l(k) fiosrony creneHb arono rt{ororrr€Ha tte [pegoqxo-
pgr n+2, Tamr o6paaor, nor!ruaer rpe6!rcroe cooTHo[eHne

TEOIEIIA 2. E crl x y rnacce K. roHcrpyr-
TltEHHx roAeref IreDTca EEqrcJrtlrHe
xHAercaqlr q,9 Tarrler rlTo e { S

ro I !(r')l 2D-1. flor'a+r
PaccrcrFm Etrq{cr rJD lrlqexcaqfi) y =.r &lacca tr' , nor]ruae-

r.!m xs a "qt{nrrw tt{raqxen": I( r,.) a= t npl,D6or u }ls o .[Ipr

rqAor (xrctlpolaflHo axaqeHr]l k roHcrpyf,TxBHrr $repellm y(trr)

Rl(k) < kl+r
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oopsyDr "crporry" (r) rrttettcaq$t 1 . llcronr rrs erotr BHtuctrrof,
t.rHAexcaqxll y r onroer ,oJrfi !:1 nocrpoeHne BEqllc.llrrrlr xHAef,caqxf

lr, y2r...rf-r rmcca tr'. nottapHo HeoxB[EarexrHro( taeqay co6o?.
llocrpoexre 6yAer. Decrtl no larar c lcnorbsosaHrler rero[ Aryx

fl{ooE: (1,J,o),, [1,j,8]. tlaEeorssrfle nx 1rA crposq[ecf, H!flePaurn
ogHarraer BapJlE€Ht|e cBo.qrrocrr l{naet(caqxn yr x rttp,etcaqm yi c
loroqrD (yfln${[ err nprqer 1 s1 <j < n-1 ir yr = 1. Yxasax-
Hue lrapr reror ynopfAoq r no ,exclrorpa$[vecxoxy nopa,q,xy. [ioal -
[r . nploplrerour roax ooinfior o6rqAgDT reHbore rerr}l.

IIfl xarAofl ctporqeficf, HJflepaqxu vr! 6yler o66tBneH flocreAo-
laferb ol(j) r B coorBeTcTBlrr c ftoTopirl tl 6yAeT cTpo]rTbc8 gTa Hy-
repaqra. ( ggecr r(( t,n)) = k.) IlocreAosarub rr(.1) 8 npoqecce
nocTPoeHxa lroleT clleHl{Tbc, rla HeroTopoe qrcno B. I Bo Tara.fi cle-
Ha nocJreAoaarerr y fialAof sJ epaql{r xorer 6uTb oc/(€crtr€Ha roJtb-
ro oaxr pas. lq&,rbxe uee nocrpoexre Byrepaqxtr yrt 6yaer recnrcl
yte B cooTEeTcTBi0t c HoSioa nocleaoBaTenel pr.

IlepDolraqa[bno Bce rerror nepBoro rlna ( lrj ,o) , nAe h > O it
1Sl<JSn - 1 , BrrDqaera B Tar HasuaaerHn cnr{cor reror AJln pac -
crorpeHls. B nporlecce nocrpoex[f, otor cnrcox r(opperrlpJrcTcs nyren
flt6o rcrrDqeHr.ra r ,[60 axJEqeHrrs B Heno reror flepSoao rl,r[Ia. ltaf, -
Alri aar t>1 nocTpoeHnr cocrollr l4s !-2 noAua[oB.

Ilocrpoerue roAenen (Afr. ,t )

llfAP 0. fun Ecex s€ o, r€ (1 ,. . . ,!-1 ), florara€r frr. = . ne-
PeXOAllr. r( cnealmqely uaFy nocrpoeH[a.

lll/lf t+1. .qls r€ {1,2,..,,n-1},(s,r) st y Hyxepaqnr
vt1 

","y, 
rotopaa eqe He xr.eer nocreAoaereJr,, o6r,s8raer nocreAoBa-

re,rer c,!, Bo scex crpoaqxxcn xoHcrpyt(Tn8rGs[ rsrrepaqrrx, nxeoqt{r
nocreAoBarererr nepeqxcJlaer. no olHoxy anereflry B coorBercrBllt c
ltx nocJleAoBaTeJtfiIlt.

Haqnxan c k+1, glooanael noAaarlt k r ]reJlfierBaf, oHaqeHr{e k
nocJleaoaafelbHo AO D -2.

ll0IJIAn k. Bu0npaer rerr$t BlrAa (k,J,E) rc cnrcra [r, plc-
crorpeHr{r, rae e str1<k <J sn -1.,lDn xaAoI Taron rerr, Ha-
xoA{r nepBlm "crporyn (t) c I 

= 
ur B l(oropof, eqe Her H!,repaqrf,

c xeTrof, (k,j,n ) Bu6npaer HallreHE]ee sttaqeHt{e a Taroe,qro ny-
xepsqrn yt ,..) cBo6oM oT reror n [reeT nocreaoaaTerex xoHcr -
pyl(TxBx3erlnD ilr HaDellr{Baer Ha H]rxepsqe f( t,G) ace rerm

bb



( k,J,n) , BTopaf, roopAllxara roropfi yAoDrefsopier xepaDaHcrBy
k < J = 

a-1 , 4 s t. llcrmqaer orr rarxfi ra cmtcr(a ,qrr paccrorpe-
H{r.

npeBepf,er ycaoue re p$ [rF rarrrx r,p ,rrro t{yyepaqxr y:
xrlqercaqrtt y* orreqerg rerf,oi (krj,p) iHo cpea[ cr?orqlcc, Hy-
rcparufi Her raftfi, roropre oo.eqeHfl rerno [k,irp] .

Etar rarux r'p Her, To nep€xoalra r BUror€HrD nslEars k+1,
ecrfi k < n-2, r r BuIorBeBrD cre,lJtqepo larar ecJrr{ k = D-2 .

B crJrqae HaJrrqrlf, rar].8 rrp Ha Hynepaqrr{ yL(.) HaBG[[Baer,

rerxy [k'i'p] AJla Bcex i , yAoE.[erBopmqd HepaDencrDy k<i=n-1.
frcrr y raroi 8)llepa4rr rfu{,) nocaeloaar€,,r€r. rBJrrercfi Hel(oropat

rone?p)rrrrBfisaqqf, p. xm r(gn(r)) < t(r) ,ro noere!,oBarettf, lron
Hyrepaqxx t'h(,) oclaDJrf,eu 6e3 tlsrexexxr. bcar ee nocrenoaare -

,er nyrepaqtu ,i.{,) ,-""r"" roHcrgyrtxBrsaq[f, ar(or(,)) E

r(9r(r)) : 1(r) , ro noa6rpaer raroe I , u*o art!*1.)- ffig..

06tnaraer coorDercrBJDqlm roHcrpyr(Tnallsaqrm pt HoBEr nocreAoBa -
rerer. Hynepaqrr v[t.l . tln, Ha,lqrr He nyrepeqln v$r{,) ,"r*,

Er[a ( J iv,r ) c}trrra€I ery rerry c Hyxepaqu v$r{ ,) , t**-
er a cnlcor aJrr paccrotpeflt.rf,. Co crpotqxxcs rgepaufi crlrflaan co-
orBercralmqre xetrt{ [J,v,r] r ecr[ oBr| ]fie 6Er{ RaBeoaHu ra n€ -
xoTopEe cfporr${ecf, rryrepa4{x.

npx k = a-2 [eperoAnr ft EHrrorHeHrD creAyDqeno uaFa nocrpo€ -
xrr. B cryrae k <n-2 nep€xoAr{r r BrmorHeHrD riolpana k+1.

lloJranaer. 4ft =u rftl--\ j 
"- 

"'tJ '
llocrpoexle saroxtrexo.
B tuy smnaaaen?Hocrr nepeqrcteHrfi orerexroB xoaeJrr ,,

oqeDnA[a roHcrp!ftrxBHcctr HJ,repaqn]r yj atf, nolean, Iibrn flocre -
aoBarerb ar(j) y Bl,/raepaqxr rj re rgHaefcf, r fo B pesyrbraro n(F

crpoeHxn oqeB{aro no.ryulrx v! 
.= 

qr(r) 3arelrr, uro y rataotr

crporqe c, HJ epaqlx flocreloBAre.lb r.orer rcHarbcs He 6onee o,qHono

pa3a. npfi sareHe nocJreaoDardn er(r) y rryrepaqxx vf na nero-
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TOpyD t(oHcTPyrrl.lDt{saurr, 9.. I PeSyrbla"e flocrpoetua 6yaer xnerb

..1 =orJ a- r.l '
,qlr m|loro (irficrpoBarfioro i € (1 ,.. . Jt-1 ) o[pene,rrr ruacc xi

roHcrpyxrr{8Hn roA€re,, a xre}Glo:

ri a((,rftr., Y:) I J € s' ).
lls crasaHrroro atte garrDt8€rr qro,q/rr Ef,n,oFo 1€(1,...,o-1]

BcrTOTHAeTCfi aftrDqeHre (J g K.. B cray lnsnoxepxocrl ont.tcaxHoro

noclpoeHla sarrrqaerr qfo yl rrrxeacf, ru${ctmo0 xHlescaqneI co-

orBeTcral,rqpto xracca ri .

ffIIA I. B 'crpo r e'(k)r ={yt},,)lEc o,}

aerceqrr Yr, lsrs!-1 ; ''-(ic:ro
nH -

SAIEH
c-It o c r e .q o E a T e , e F p-n o c ,_e A o I a T e , a r I
He npeEocloAxr qr.tcra E R.(k+1).

,qptrcr,..rerbHo, E nocrpoe*rn l*Aercau;; 
r 

,i no-"ooor*, aor-
cer He taeHrDTcr. B erpore (t). rxlercaUnr yt garera a-nocre.Ao-
aaTelei p -nocJt€aolaTetrlll Ioter flporcxoaltb aa cqeT qnpeAereHns

axaqer 0 or tlHAercoa !ll' crpor: (O), - no 0jfixqtls Ooi (1), - no

thfln${fl 96 roq r...i (r), - no (yHtatrf,x 9o ,er,...,or.Ho AJra fiar-
Ao0 (lnrqnx lrcnorEayeTcr Tolbr(o oAno sttArr€tfi€ ep8yre]rTa Is coor -
BeTCTBlDqetr Crpom, creaoBaferblro, SareHa q-nocteaosaTerer B-so-
creAoBATe.[n tl D crpore (k)e r.orea npoxttof,Tx He 6oree s(k+r,) =

= Br(k+l) Iras, 3oaefl , qro sra oqenfta sepHa Afi ,D6oi xHAerca -
q x y'rl Z 2, B crlna€ paccrorpeHln ro,lbro o6pagor or rHAeftcoa Hy-
nepaqrf, rnlexcaqru 1r.

C alryt'o, ctopotoli noJryqenHar olexra nelnxTlpyerr qro r crpo-
re (k)
+ (k+1 Iras. Il@fony sareHa
a crpor.e (k), aa cqer onpetrerexxt o6pogoa or

rerrll nepaoro axna rorryr cralnrbcf, He 6oree Ri(k+l) +2

)

HrruDaetcf, cEelly EerxqrHoi

B-nocJreaosaTe[rnr
12-nugercoa orpa-

(2+s,(2))+...I... + (k+1 +sr(k+1)) = g(k+1) + s.
aate, a cTpore
tee 6(k+1) + (s(t+l) + s.(Er1))

(k+1) Bcel sarex q-[ocre.qoSa-
(1 +8 (1)) +

(k) r
E r 

(k+1
6yAsa npoBe[e8o Be 60-
) + R"(k+1) pas. Crora

88re?flr qTO AT! OrloBn Sepla AJrf, ratl,on 
'Hlerca4tr 

yr, 1 13 . a
crlnr€ paccrorpenxi o6paso! or 1'- r yt -r44ercor. A rosra .[e!-
r(o noHrrb r qro E"m ngpaotio ruu a crpore (t<), ron!,.r reoraarb-
ci H6 6oree (t<+1) + 2a(t+1) + e"(k+Z) pes.

bl



yqxrutar. qao E crpor(e (*). sanena c-flocreAplara,rf, B-[ocre-
.qoDaTerar npolcxoAr{T Torbro ga cqeT onpeaeleHxf, gHaqem{n r.l3 cfpox
c Horeperl r xe npeloexoAaqxrx k. Bcex npe,qqN/Ulrx rHAef,caqxtr r He-
rpyAHo ycTa8oarTb BogLolHoe qrcJlo sarleB g-nocleAoBs,Derefi P-no -
creloBarerar.r a crpore (t<), B saarc locrlt ot nrqercaqrr yr, nge
1 < i. l{a;Aas rar(as oueHfia npeAcreBrf,er co6on cpfly I ajrsr(k+l).
Brnnuey saaqe8rs rGCQrqtleHToB aJt a axAe ra6rtuE,

Ta6rrlqe

t' t ( k+1) s.(k+1) Sr( k+1) s4(Ir1) 8r(krtr)

YT

2
Y

YI

Y

Y,

1

1

1

1

1

2

3

1

3 1

!

. 3naqenne arrr coorlercrByocpe nepeceqexrD crpoxr xxAercsqrl
y'r croa6qa c$oru sr(k+l)r onpeasJlsercr no ttsp.yre

l-i
=Ea ar,l-t r rAe 1>1 'll

3arertr, qro Arfl 1=18cerAa art = 1. lla srono qlaBxla san(MHero{,
31otr Ta6rIqH ErAHo i qro tlerSrreBF 3lBqeHrl to3qplqnemoE "!, o6-
pssJ,DT Tpe)lrorbHt.tll nacxern.

Tenepr xerpygxo noHrrLr qto ltcroro€ qrcro EonrorHra galex
c-noc,reaoBarere p-nocreloDaTerart B cTpote (k)a , qe 1 >1 ,
onpeaerreTcfi raft cyla

l-l l-tD'
J=l 13l

l-tt
J=l

aJrgr(k+ 1) = Rr(k+1).

Jlerna Aolcsara.
.[trulA 2. A, s ftarlor.o t€ ( L,2,..., D-1) cnpa-

seArIEo Paaellcr8o fi=f'



Parce yre orreqaJrocb, qro npfi ttatlnorl 1€ ( 1,2,..., n-1]
aunoJrHiercs EtorDqem{e Ki s K' .ycraHoarr o6parmp BtomqeH[a. ltet(
ficHo rls ,exru I, n xarnor crpore (t). aarer a-flocJreAoBareJte,

g-flocreAorareJrsl npolrcxolnr He 6oree r R.(k+l) pas. B crray

6ecroHeqrocl.r crpoxr (k)r rar naf,Aercr io=,1ariy*.r"r"",.,rs r1t ,.y,y roropoi r{cxoAHnfi nocreaoEafeJlb a He reHrercr. nooror.y B pebyjrb-

Tere nocrpoeHna 6yl,€ra [rerb t'1 
",.) "= 

c, . [1o ycaoeun c ,arf,ercs

Btlrlt.rcJrrro rHlexcaqllei rnacca Kr , cJreaoEaTeIbHo, f,' 9f,;.
Jlerra goraaana,
JIlJllllA 3,.[.r r paar!rqHrx I,j l{:t rHore -

crra (1 ,2,...,n-1) xHAercaqxu yr, tJ He er-
BTAAJTEHTHE.

llpegnorornr nporxDHoer r.e. qro yr =yJ Arn l<J rl3 t nore -
crsa ( 1,2,..,,a-1). Tong,a uneer caoprrocrr 1t s yJ nolr[oarqen
o6qepef,ypo.rBxo tyBrfl1t{eI 9.. i{cxogt rc eroi (hlrtxqrrt,t, onpeAelax
lpeaelbHJD croaxxocTb lrHlercauxr s ft xHAeltcaqrtl p , ,qlr noHcTpyr-
rll8H!fi HJ ep8qlltr .!o ,4i,...,c._1 6yaan cq{rarb sqaaHHEM tlx coof-
BeTCAEJ'Dqr{e aBToarBnaarreHTHre Hyxepa4t[ pro, pkr,..., u*. . t
,ltlr a,ropllTr BEqrcJreH[f, ,LByxxeclHofi o6qeperlDo{BHolt wHrq}{r
Y (t,r) , EcJtn r s o-1, ro ajl, Bcex t€ ('l noJlo:xt Y(t,r) = k!.Ilptl
! >D norareer Y(t,r) = s! raro!.yi r{ro Aaa Hyrepaq[, yt,n,p) ,
orreqeHHon xa Eane t r€rKo (1,j,8 ) npr r <J S r-{1, bnpEite -
Jrt{rcs sHaqeHre O.(( r,f)) t{ HJ epsU[s yi.(,,n)) norjrqtlr nocne-

qoEarern 9., ,r.e. r(9.(r,n))) > r . ijcnr re r(9.((r,p))) =

= rt < ti fo EosroIHB a8a crwar:
I) tla nerolopor Eane tt > t y qtEpsrstll

Balerer ooBmrserci B. , TorAa y(t,r) . s
o.t

Yi.(,p)) nocneao-

2) lla neroropor laFe tr > t onpa,qer}lTcs s]6q€Hre q.( !i,pi)),
rAe (rr,pr) f,Brrgre, l.lr{Aercor H!,repeqx, yi,r,l1) r oueqeHHoi

rearoi (l,J,D) . Ectx rla nolr(oAsqfl lano t2 > tt rrocreAoBATerb

y Hlnopewx Yi.(,r,nr)) creMrct nocteAoBatorer F.,

!r

taraex t(r,r) = stt
it

r IO no-



bcJr re y Hyr€paUxx Y{(< "i,nr)) 
nocr€4oEaterer. ,E aercn

ro, . ro Heo6xoArro Becrr paccyl[,e rnr at{aJloFltqlltF ToJIbtro qro off-
calotg, E:ltB rt B SaqecTae f .

llpoloran srx pacc!,r!,erotf, iryIxoe qxcro pas, xu rt{6o onpeae-
,rr Heroropoe rru r Jr[6o nprl Hetorop[ rd'pd tlor] rtfi sraqeHrte

o"(( ra,n6)) raroe r qto Yi.t<,u,lu)) rreel noeteao8e?eret. tq

r q = r(9.(14o6))) <o. B rator otjnrae noraraer {(t'r)=kn.
Olexrr we.ro creH sxaqerrl y onpglererlroi Bro t$trr[rxr r (t,r)

a sa8 ertrocrlt ot pocla apr!,reHla t ..q'trto! qonoqir r>rt>re > ..r
ll€ nll3rocro,[xr r . [ooro16r uaeJlo cmr orl.qem, &rrrrrr v (t..) se

Y llnFPall . coor-cqe" grleH
tto, qenoqto, Ha ltpelocroArr ! . ILIEo€ clr ct.€rl

sHrq.Hrl firrlr[ux f(t,!) aa cqot nqrelurlt
coorlefcrq,lqei c{?oie rcsr rn{,I[alL rle 6oree .tit n.(""*r) p"".

16!r ( l.J,r ) r

(t,r) I':TI

Tar rar r"(! rto
t-t l-l

.=t, 
*.(trt') '.=t, R.(rd) '

lloslony urcro Dcer crex sHrqer , {clraE$x f(t,!) npr pocse t
l-l

IeH![e r. E R (r+1) .
t=1 I'

B cnay nlrlpmenrr 2 noJtyqaer

l-lr'-f n (r+1)( r rttr 'r=t t-

no Euooplr t,J llle€r 1 <J Sr-1, r.e. 1< n-2. CreLoBe-
rerbHor r[rc,lo creH gHeqero{i B nocreAoaarerbHocrlt y(orr) ,...
.... Y(t,tr)r... He npelocroAnr aerr.rrEr f+r.

Olrxxqxa 9. cBoarr xxAexcaulr yl r nu,exctur 1J , nosro-
ry xr6er vl ,,r) = r{{<,,.)) .

A ronpa npr k=r I noAXoA'Gr 1 Bor!ruaer, qro y Hl|Iepaqrx
tY(.,

ETG'.
nocrleaotalelel fltaetct clr ]l oTot nocteAoBeTelb He Iext-

to - ttrr nocre roroporo sraqetlrr (bltmut I
nexmrca. r{s onpe4ereH(r o?o, (Jrrlrn1rr qep€ CyBftruD q(r) rerro
noxsrb,qro r* i Fr(.,.) npr t > to.Tarur o6Fso.tynxrgn v(t,r)
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o6qepeftypcuBna I onpeAeJrrer npqlerbnJD orptt{rqeHBlD caoAxrocrb
r 

no,r=n..t 
P ' Ho 3To [poTXBOpeqXt ycrOBXD feopetrtl.

CregorareJlbxo, nptt t < J< n-1 rr6er yr I yJ .
Jlerra g,oxatarn.
lloxoA.a [a AorasagHu rerrar ,efro noHarbr rrto rqercaqrt f ,

yt r...rt'-t rcxone .
Teolrra gorasaro.
CllF.[CTElE. E c:r r y rracca r. roHcrpyr(-

TTBBBx roAer6n rreDrca tBqIcJltlrHe
nHAercaqxr arI Taftre. qro c I g

nq2x
ro lD(Erl=xo.

AeicTBlr€rbHo, AJts JD6oFo n€ o lmorHaercs H€pareHcTBo
kl+l< 2r . A roug r:r ycroatra c,reacrar.ri cpaay nreer c / F.

no'lf+r
llo reogere lloryqaer rM B oqeHry roqHocrl noryp€oerft]r I L(K') | :
>a-1. B cxry npot{:tEotbHocrt{ paccrarlM8aetrolo E€o aar.lDqa8r, qro

E(rrl . t
Jlrreparypa

._ I-. EHIOB,D,!. [Ipo6rent paapetrxr.octrr x roBcrpyxrrlHre roAeJrx.
- il.3 Ha1nta, I$0. '

-r., fup}ff+f x. Pertrrycranue (Pnn$r x s({eltrf,EHas arqrcflirocrb.
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