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I Br o6osxarraor olF lrtl[a npororota
f,to&c"B€ Bt . r.B. [pororor. rorols rcct 6rrb @r!^rcu

o60gHaqrascs
ro lIIaIdIa

a(Drr)\ a'
acq
.0

ror ( rmsrcar n"I = .rrl.

E(p.t) . Ec.n rnolactro r' g s(D!Y) Bolllrcrol
DE" a

xg !"t
3I*lliOE, OOAgFTE rn

acrr r lorbm eca oE roryt 6r,rb cAg-
n I r *I ForoF cr, qfo or raorol6

rarfl pq u roeo4ptolrrlr$I nqtffiorfot 6artca o,4tloFo ra
IIII;

IA Itrf,
,{0
ob6 6J'ntt rolon otav(t) e rT .a saorcu

!fl6Ftlror rl - apommr rrT(oba
cla{nppflro, ror.Il
qro ob!t(A) I I

obsv -

lcrroFo l c8 llarolo,

=1,x

Had.DA€firt t?oDo l B coorBatctml c

f, torblo 
"orlr 

roraa
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lalQFo Ha-

),t^) .lnctptn-

, lciiono
ttt
rA

I trono l'e E taloro, cro l.rE lr lrato.urr6rct erqllDapc3 6c-
8 xa6.DAenre rrcec?la a ! coorlercrm c rrcqrlD[tat obar

n!6DIoHm ilriElctcoctortoct r la[cra arono
prv(otaT(e) Ia) ,ro cocronlocr

prv(otrv(r'),rll r')
t !a!(rA t r'):

ra6rqlerl.c a coot!6tcrEr
rrolacrle at r gamlcro raroro tltr3tcr nmroror

pv(ora1e) rA), foropsl coBnqAa€r c

llv - recloll, sInolf,rr E croarpe t (o"o6paer!e
re6a nporoxoroa E crolatE y r (0.I), ulrtrff ocr npo"orou

lEac lcc t6c"o!l8
D':

,Jl -
!Y nasrcaorcn

r pd rsorop6u, ro Er(DBf) = r'(!,!:) ).
. Tscrolr

D6oro HgqrcTofo
r"(DETt B') = 1.

rol TroE o6@Haqa6rcf, qepalt t

Bccx Aon!,cfiror [ap o6oaxaqreicr trcp€a r :
tr - ourrplcccrar rapa ( 4olra ( v,

a^8FOr[1I

Br 6asrca
Ihpe (t", Dav ) r.aoroa -

otaY, rY 1. lns r
LI -.rgcroaEf, ar-

h =(?, obsv, !Y )
oba" rlxr-

c?auqmu,
,{ro !v(DrY)

€c,u r m,rr(o scfr [fr .D6o!o lporomra pJ rarono,

a(prv) ;T1T.TI'IEEI
ercr A,on)re rrot rorm; rolrro roFA!, rora! tv(prv) = 1. ltracc

crcEapb rsoFtt b, obe" - rncrpyrtlr, ?6op
rotnm. reoFr h ) . A.mFmscEr cnrr reopr

nfir,qjrr na6JDActor Irrotccrla l cE , "o 
crotragrcr, tr"o pesyrbra"

Ba6JDAet , norscrle l , 4polql otoFo ! coorBgrcrltt c rHc"Iryf, -
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I Crtllle3lct, qro P6aylttar laxofo
L , ecrr !Y(!f(obsv(l)) ) . oi

rrd4Aptrlr o po3€D!.aer roopD

t - r.sroA. rut4yqiFr, r.e. B, EFs, cra,Easr r coorlstcruo
lat.qof, comacoE{lHoi ryortre ( h6 r D.rq ,lo ) nerorop5n sll[InqocqrD
reop hr. 3anru, lso rpoira ( Lo ,lrorlo) cortacooana lorll r
rorDro ronl!, f,oua lo € I , r oc.u Lo = (y, otav, {), ro

.obsv(Ao) f L wo. prloblr(ro ) ) r !f,(nro) = 1.
2.

crarrallrxoi tottAA r aorbro roFAe, rorn8 obav - ctoqglnnaa rrrcl-
prnlrs r ,!T - cratulllrlul rocloBEn a$olnrr. IloHirta crartlll}"rc,
sllllmlocrol Tgolrr slrrorcr ( rotle'nlo. trpq,[rorotx"arbrD) arqrr[ -
Br4te, nollf,mr p€erEHo, ac"6catgrfioHa!^ltlo raoFol.

IeroA nqyr6r t 6!ar ia laarb reroAor rql c"aiAaPuu ar-
rup[qoctqu raolxrult, ecllt r lorltro ecu: a) re?oa f npoaeruetct
atrr Jrcnresrr rorrxo cra{Agt}lt 8 rEoIIr, t.c. o6.[srrD nPlrolq t
rem,qg f rlrrsrcr rracc Ec€tr corlacoaantrS ?pogr' coAollalDc cLll-
AgyallF ?Bol[lti 6) nrr acnro, coFracoEaruo, ryotB ( bo,Dao

rA9 reoF ho crarugprru, arnFq€cxar r.ooF f(ho, pDo, ao

ro Grruapnra.

ro) r

rooprD b = 11, otav,lY) 6ytry

f,t'IDti

)

3. Qhprysl,yor r o6oq{rer HoEos cBollclao - caoicrBo roHototl-
rrocrf, - reroAor rqryrc[rr. Ilpr eror 61a,fl ETb ! B{qy' qm lct -

rqAyrolu I yAoDr"rlopEer rcrqArory clof,crEy cf (rl!. I.3tq I6TOA
EA'T8 TS
(Lo,Dd,

cd,) n

[2, c.3233]): rrt nPor: loruto, colracolalrroi
A") r apoloaorDHo, srt pIc€crofi ?goFn hr '

rpofs
ecrx

io= ( v, ouav, { ) r hr= f(bo ,Dr;,lo) . ro

crl) hr. ( t,ob!Y,!: ) r !:= hdJE:,DE;), rne 1rd3 - nc-
roropoo

I o = 1i
otJ) .ur D6ot o qrosorora

{(r*") . o;

rDdr(r:,DrY) . s: .
Ioxorortocrr letogol

cr-4) .!rr D6o8o q)o?ororB Drv , oc[ pf = pd.

pr", ecu r](nr") = o, ro

iIt)

oco6€tlloc!4, poarEBol ouc?lrolollrlocrol llporrxBr I rlolo: !
Frra npuro, arflcr{otortqocro, yctallotE (reml! qlyEp)
rooF He tsranrctcr cllrpcrlcmr o6Fror, tlotl8 xom ercnE:rab

rqprmroi 6ylet rapemerao!.tb oltry f,8

ktrl



tartrm ,qarfiHg copracrlrcr c otot Taolrofi (larce Aarmr ror;m
o6!rcroan"L rorbro yrorr€rce (ycrrare) rcop). 3arert' uro
cDorcrBo cfJ xaparrrFaslrgr ary re oco66rloc"r at c" orolnleciofi
SpararrEl.

Clqecraemr s,qpcb ,ltigrct to o6crot Gf,rcflo' rrro o6ocHo-
raltrocTD Holoro clotNcrla orpe$rqeria rorbro romAall ma!|losr nq[
c"arlAAlmu olrflpnlocnr[ feoFd,T!f,oe orpatlrltr€[ e flpeAcraBri-
€tct ecfecrB€totf i nociotbly petrHG, ar[creroroliqcctta,i nparm-
I. ircet ,qoro r no-msoaotay, rorttto co crtllAAPflrr

Cgotrcuo roaolotnoerr. A;n scrr r lec"onfi srro!f,traos ,!:,
lf r caorape y r lcrtfi rporororo! D"I, pd I crolape y r ec.lrr

,r;(D'{). r, rl=rurtrl,nrl), tltnrfl.r' rl= rrar(tf,rrf) r ecar

,"I. rd r tl(nc|) . 1, ro Arr .16010 nlnrorora plY E croBape

T Esrortrsrca !r(pt!r) = o-{1prr) = o.
06octolat[6. fioraer r€troAoromrrgcrqtD Hgnp€ rgocrE orcln -

crlfr cBoncraa roHofototocfn y rgfolA t.HAlnqm Haia cTanqgl]Tllur
reolr{rld. flJcrb f - H€rororo}dti reroA HeL crar{qaplrcae
qccrou reopNtrf . ToFAa BarlA!,Tcr recroam atnolxrtd ,ri, n
rrporor(orr n"I, d (r reroropor croaape y ), roroFte l6orrerlopfi-

HarlAercr nlnroro.r flrv ,Dr Bcer Jrcroarsr caolcrDa roHororrlocrr, r
Arr r(oropono srnorHorc, paB€lrcraa ,rI(i-J) = o r T:(Fi") = 1.

Ilycrb hr= ( v, ouev , {1 (t.o 1,2) - craigel}rprs r€op;m, pof .
. p."1ou."1A, ),rlt) r pd= prvlotaTlr.), rat) . Ees orparuue -
rflr o6qnocrx paccroaperur ( srrgy lrlc prl r cf4) 6y[s crlr -
?arb, qro Ar c l,. r ,^'= ,^"n lr . orre1n, q{o 4;(Fiv)=1 (no-

ctoarry {(f-ri) =1 r crj).
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ilarmr I-4 norarlfilr€ri qto crrya$r c coAcl[rr
E ce6c BaonpeActoqoc"b otrocrralbfio roqDca: ro3rEIg xa tt6!@-
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olrpolapFaos coy ce6ir rottAA otla,ion]rcraet

reopra (n.), rmopra
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lrtflr AI,!Fo, rcopu (1"), onporspFer$,
f,cHo, qfo crr!|.r$t c reroAorolrqecrc B€tIIrd.[m (clreflr, qro

rI(F) =
rI(Fv).1 e rltiiv)

flIltro lEoA o aoar. locir Alrloor
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o
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rDrrcroAoromrrocn ioppctrIrlA f, locrotDry crrlarllr G loatflratr a
plrnr arcrslo qoclo, !lE?!tlo!rI f r ro raroAolot{llccrai rlc-
nF€rtorocrb crrylqrr G 6ylp? JdrorDarb rl. BeflIr{rcrocrD !rcTarlot-
n t c re?oAoromqccxo, Toqg apaflr.

4. norrd, qro ronoroto&ra BroAr rrrpJrtr[rr (rql craueprlrr
rooptr) cysc?E !r. 0npqle.rlr rr u AEa rcronA! poryrrFt (m
[2]) rccol fr r s-por1lrrpnt (no.t4l) rero.q !. (ap oqremre -

rcro,qa I tlpqAflolrraGrcri q"o I yAoDre,rloprcr rqf,oAtlorry c!onc!-
1!d! (clorcrra

. Oi m Eaopor c{ aaa rltrr -
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lDdrr(r;,Dd) (err)=

hdr.(rf,Dr:) (erv) =

I, eclr lf(prv)+ r
I, ec.nr pcT= rcf,i

. i{e"f);

0 - Bo ac€!( octarbttrq crlnll8;

I. €crn rJ(prY) = r, i(prv) < i(pnf)
cyscrByc? D GE(DR;) r.ro€r
prT = pdt oi

t, ecrl nl(nr") = r, E(pf) > i(prJ)

ill

Errn

n

,[rt Bctroro D E B(PrY)

ca 6 = i(p"I) .DlvlD 
= Drfi

0 - so !cc* ocmtEm! cryrrasr.
,

flcHo, qto rsrolI
roAol xaa cfllllaPrItlr

fr x ft roEto
rcoprm (o f"

iliir_EltrTwlr't:E
cr. [4. n.8]).

Oqeax,q.so' qm nrcor rccro
nPqAnqFjlxE I. IcroA rHAyf,qxr f., roHo-

T O H E H.
IIFQAISEI,|E 2. Ieron rxAyrqrr t" roHo-

f o x 3 ll.
AOI(A3ATElfCtm. Illrcr! rrcroln .rroFrnr [:, lf , { r npo -

roro.rc Dtrf r nd a croaape y ?aroBr, rrro litri)-{{ri)=r ,

{= rur"(rf,nrf) , rl= rur,t{,rrl), nrf e r! r {{n{) = r.
Il ntrmr prY - qrororo, r croEape v . Ecrn r:(DE?) = o. 

"o 
nn-

Ilrar$r t:(DrY) = o -1f,(prv) = o oq€lnpra. Ilomor, uro ola rlln -
,rrarF cnprrqDqlr r np t:(prY) = 1.

Ilpeqnc acero orrcr r, trro (sr) ;(p{) < i(Drl) (c.reuer rs

,rI . nd) n (q") nra rcnxom DEE(rrf) rmoarlcrcs ilifn"1l-
- erf t'o = rf (crcpm ra {trd)a f, onpenoaori ldr"),

Boaronu rIf, ctJnrar.

cryrrer I. f;1pr") < itp"f) . B rror crlrua. E(prv) < E(pqI)
(rm4y q.). Ilycrt {(nn").1. Ilocrorlry cyeccrByer

o c r(pr) Taf,ocr qro p!Y= pr:tD (no onpqgplcro lDdra

l.lolecrBo

), r [o-

crorbxy 116.r recro q. r ro (aarpr a(ncT)< r(rl)< A(nd))

t

a
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nt crBller rx[€crBo cc a(ff) raroe, uro prv: prlt c. CleAoaa -
remro, !f(prT).l (no o[peAarsr D tDdfa ).

&yqan 2. itrlls itr"") . 6{pcl) . ny"r" {(rrY) . o. }l

qrcrb rrrc.crEo DE B(DaY) rarolo r qro ;= Etril r prY I n/ prf
(cyqccmorenrc raroro urolGctls clo,qller lts onpqrcte r lEdfr ).

llorccr, rrro plrsrcago ll(nrT)= r roEoaruro. Il1rcrr lf,(lrv) = 1.
Haccrmlrr urorccrao cc B(Dd) ratroe, qro pr"= pdt c ( cln4pcr -
rolarfla ?arofo Drcaccrla crqAl,s! nr onpql€ret r a-t" ). yls

prt.. pE:l c cte,lJ,gr clllFcraoaarfle rxcccraa Dr g c ' .!,r, rorotrp-
po rurorrficrcr prvt o *(ndt c) I Dr , a.a. pr' I D rDtr:t Dr. or-

c![t !H!o,rrr nrf I ld r o,trnrly prvl o I pcf) n i. . i. y*o -
Bar p€,EdrcrBo 6 . Etn*ll , norrnra€r i, . itrrlt. Ilocrq1rrco F-
BorcrBo arocre c !c:l D.:1, Dr qf,rorxr n tftld) = o ( rexAy on.

peA€ronm u:.) , uro HeBoarorHo.

qrvqrn 3. itn"t)> i{nr1). B sror ca5ruae i1p"v) z i(pnl)
( aurg5r g.). Il1rcu !:krn = 1. tta onpepleror ut" rp$3rcra

rl(rrr) = I r ,lf(rrf)=r crepyer ( renslr i<n"r) z i{rd) r
ilprl) >itprf)), um (qr) .qra Bcaropo D c B(prt) Eurcrrrerci
i= i(prl) - prvl p = p"I r (q.) n;r acrroFc ol a(nd) luormrer-

"" 
6 = i(p"I) - prlt c = prf. [o (qr)lq.) cr€Ayer rqro arr Ecsr(ono

o. e l(prv) a!fiorxrercf, i.' itn"fl - DsY t Dr ! D,r,f.nocren {ee Dre-

uer rl(nrv) : 1 ( gqlJ, onpeaerclss 1adr
2

5. l{ageclxo [6], vlo acnron l,rflBelrarDHnl aJrpotrlrrr pacnoara-
ratue (nocrpoour poaDqpf; Cyalc$x) sBrretcr, no cy$r. Hefiorop!.
reroAor xHllm$x r nlf,lr€r EfoAor HqA cra{IalnHrllt srflrprqecEis{
reoprar (noc.rqgxee c.lealt€r xa tr1 BqABgHoFo ,r[e ottpeaergrrf, yror-
Bepcarbnoro arnop{rra pacnoemsamr). B camr c artrra npqacrarui-
ercr no.learrr ncclqAolanr€ (yorrepcamnr) 8moprrroB pecnoaHasa-
IIl, ornocrreJlbHo rI rolto?oroloc$r. Cr[ogyrrpya cBoocrao roHoroH-
Hocfl a !€p.lHex, nprrrarla E o6q9D Teopu pacno3r€aarus o6pasoD.



lcrrory llll:rllaqr P r3 oToFo Ha6ott nocralrcfia !
r qTo

f,OH-

rIE nar rsrcF.fcrblrafi npoqq{rp6, !D $r ar r ri!6ory o6tsrrli r5
Haro?oF)l (rspraol) co8oq,rrrocfl ollrtnrcrc odrGf,ro! g ,n qro
llf, ri,raPcfirx nlrsrlam P y odlef,rr u€ l, mdallarc, rno.ura oqrc-
.qpr€rIIo€ (rricroaoa) srlar.lotc t(u) arono qr8rrf,a. Incacrro scc*
roarorG8 8m[rgl{t nlr8Brra Pt,l. 1,... lio, 6lAa. o6oarrrtlrrb qc-
pa! Zr. nllsrlirolr q)ocrFafic?lor lc rltrcrci Hrrryrroa non|lro -

llpqgnoaemmcr,rrro

Il1rcrr (r, .. .. ,P.giPo) - xa6op nllaHaro!. Ilpqltlolas.arct

racllo Aorrl'lola lDorltqlgrt l.Z1t ... r\.
lcrro odEarr n€ u nlEAp?rtr.tr ! Io
...,r"(u)) = 1pr(r),...,ry(:) ), ue
qar tt lo r Goofr.rirct4[Ic qrul.lar
ltlrr Po

: = ( Pr(u) r...
"O-Pr ,... , PJ. enpralol q:-
.J,
a=

toqro,
Dr ,...,Il -

noG) , rpg po -
qllsrBr Po.

amrE!."cr t|araE. hcccrto zo aBacflt ttolo
:tTl:Iir-L-r tTrrn e'...,E), f, z 2, xoFpo! o6Fro!.O.I}r Po

uG lr, o!Haqr3!, qro odrar,! a ]Iplitl,r*r J-ry o6paty. Ecrr
.(!r
ararr

(l),.. , , r"(u)
rt 16r

) , to lo(u) .

06yrolF, rrr6opso, rcruac"c, nrpa ( r r g )r rAc , - roxar -
roa co6crBcBror non olocrro npocrpaHcrla Io
'fifi]TTIT:ITT zo ' mfapnp4rPytrca ttll! trfo Ylt r( e(r) - po(r)

r aO -

to(u) sercpcro r o(:) =

).
Ec.u ara o6!,qa!q!f,
?oqlc :€ I cooTlcacrtyrgr.

ltl6opla learbt[r (a nc roA.Irrar), ro Ectro,
o6aar{. u€ L ramrr qro

a) ec,r r(r), J, 1 s , 5 & ro fltr oAcrlnrs..acr (po4n

sceroro r/r, €c.rn i(r)(r) I o, m npcgcnseuc

r"(u)) = r ,

clI fi|rlrn$c, naoEra$cr olo6trltrdq. t3 ro '.2f,, ve zf,= zou 191.
ntEArrotarlarcf,. qro aca r€ Io nlEActaarrat o6rar" u€ u ,toral

t ) I[r6rcrso po(u)EJ (odEcrr u pacno3Hearcr. rotr' l(xtrrloi r
rcnplrrrrxo); 6) *s f(r) = O,to Ba Aar.srca lflr.roFo nlrqlcir-
ollqf, orHocmatrHo S iqelflf, Po(u) (o6rcrr u ac lrcnosnertcn).Jrc-
lcpcerbnr, arrqxfl prcnooBrraflrr E no Bcrro' o6yqarqafi rr6opt(c
rr ( r,9 ) crpol! p-qD {Uflr{ID n(r) teqp, rno e) ,qln rca-
ioro r€ r amo.url.lc.i n(l)(:) = o(r), r.c. e(r) I r= G r 6) lla

a

t
= n(r)(r) f,u.r€trcs xax6oras o6ocrlolaros ts npa,qcrutlrsfi

lo(r) = r.
rTIltiltT](mrit

o6yurllr Brr6opor rr. (rr,9r) | la = ,0,3

.IIa Bcrffi
ACII rrg ltr

9ra Orl tr r Art a6o, loqEl t rr
r.(r) = e(lr)(r) , to Afs lcroro
n(r.)(r)l o -n(rr)(d = x(rrXr).

8a

13\ rr rurorurict
rc lo Ecrr scm rltr[ra4rt



t)

6. Ilorler, tmo clrpcrrlrlr ratr rororoutrrer rar i HorouofoH-
BEE arrolnrrr pacnograsarfls. 0npomuerm rlrre nf,m ermlxrroE
6yAl,r ttJuDcTlrarx8ru|d E .ro[ crlcla, q"o a arrx amoF !.!x ra rrr
rlHaf, rAc, pacnosrlaDlrrr npqAcraarcn ! iqllcloLi Er.qp. Tarar xrD-
ctpa?f,E rocrb no3rotr c, Trolrctrf,q€crd oqSr rarE caa raall pacnosfia-
Itllrt.

Ilcparc lpt arFolrrB nocrpoGtfl r+loqln trHollrofi p{erlll
S,BESi. nF FFyJnpolrc arar rIFoIf,floE npqAnorarlrrcr crqAJD -
qcc: I)tE2 f, f,=2 (orp.rqqeqf,. lmpoqgDqo ng.rcaqe) i
2) nprorara Pr 

'l 
i. r8ta6lrorcr a lEarc orflo[ar f,; 3l zn. z" =. rrcaacrly rcq norotxratuu Aorc?!fircrErE .nccri 4) r - ftEqA-

paH" €rirqAolo, lrrocrocrr c q,'rolaorlllot crcrarol roopn,|Haa r
5) ro = r (orlrruuenrc, y,npoqpqoe rgrccre).

gll!!!!-!r.BronFAt roHrollEllt - o6ytsst !rr6oPr. r= ( r rd .
Ilpcnno.narearci, qrs r = rru r' f, Art rcrlrof, t€ r, ccrr t e rr,
m 9(t) ,1, . scri t € rrr ro 9(t) = 2.

Urr I. &nccrlcrcs !-,- raxoor qro

d Vtre rr Vt.< rt(n(tr,t") > r..,),

6) :ltr€ rt ltre r'(dtr,t") - r...).
Ib[r'rrrprl: sAFcb r atrca vepea r(tr,t.) o6osrurra6tci Inc-

crorlllg raqny 
"orrrts 

t,! r ta .
[bF 2. lls Ilc.crd 1 =-(( t.,tr) ltr< rr,t.e 13;r(t.,t.) '
) nrorFcrcr (nporaao.exro) uapc (t!, t!).

: p6yrrfa?
nPoxaBora.

F6o?r .Irotxrr Br xa slgcra ot .qp-
nycraJaoro anpcr

Eq. C?porrcr rq,rH.
to), ncpn.rllxrryrrplr o,ry€ry

tle rr r tle r,r.
llrn 4. llanprarcon. lAorr orllc.rc ttoi, tl1 or toqla t; r

roqra t: Irpa'lxlrc|cr ai BanFrrcrqo crGla-rt.trptlo7 i clToxlci

paa6rctqc trl , rir!) npocrlrlncr!. ro 
"rf,ocr 

qp s) r! - vecrr

rnsr tl n L' (orparlraum npocr -
1tj,til r rarccr qm

ror rGrdF rcrcc odr*tr r:' 6) r: - r[c"b ro, .r.taqls
,rrqsn !r r L' : r) rj - uacu Io. tcrmr npaece o6.racm l!.

lbmlT g.r: lr e rj , !t r r: .



llLr tj. F.rr rr y'r! r.or # 9r!
llbn 6. Ilpmramcrr qro Atrr lcrroc

Ir Gclr

2. ccfi
0, ccrn

r ro nqP.nfl nr trr 7.

t€ Io
t€ r;i
tG r;i
t€r:i

EIx)CTpeXCTTOT
qqrqt cqrqDr-

Arr E, coul|[lGr c lxoAflo,

it<3, ro mp.r rrelar

ar(t)(t) =

naPcrfl Ba !a! 8.
&I-?.. flFrrl.mct. ttto Att lctml t€ lo

9(t). ccn t€ t,
0. ccrr tl r.

Ilar 8. ttoHoq.
otrcallc arrolrsn nr coBflq,qAa,r c orrcrrflrf

a.lFolf,lrar nr
rcrxor lrqActsr) sa xcf,,Etrcrocr rana 5, roroprtr 6Aocr @p.ylxpy-
elct o6pator:

llhr 6. Crporrcn nperae rrlur Lo ( oqlrcuaorea
Io) . rt.pnoruxxyI'pat oepoxy [tj , t!] r

Bcf,ro, t€ fo
aclcc rrru Lo ;
rpascc arm to;

er0)(t). il

np 8uatc, acrccr!{rco, lgprontr tBrr ttt rtri" Do

Hy sroro oTpcria, n nIrrollltl}rcrr qTo ,qI,

nr(r)(t) =

nopeifl He [a! 8.
furomrr nr. ho,qrat

nE{op..l$ct a.,rs Rr .

El. Ec[ roqroctr it< 3

llh,s 2. &flrcrrcrcs 1

I I, ccr 31.(rrs tr) l '13!.(rre r,r)i
r:= 

Je, c"r 3lt(rtst.) e r31r(rt slr)i
[ 0 - go rce:r ocrut,t08 cqlq.fi.

Ib[3Hraprr: o6rlcrED srl.clllxf, sq)arclr{fi Lr n !! ,lrrcrct
rto[ccrEo lcax qmoc firl,f, (ot?dttrrctou npocrporcrlor ro ).

ry. E"- 1 . o, ro nap.firn HA lrf 6.
llrr 4-. crporrcr npre, rr t !r tema, ,rto rtg !'.

I, Gcfi t pacnororcna

2, *m t pacnotolcn

O, ec,I .t€ !o i

[E]
6.

t

I

m



lller 5. Ilprwamcs, qro &[r lcrroi t€ fo
1, acrr t€ !';
I, ccan t/lr r
2, *n t/ r.r n

nlrp6nrf, Ha r.r 7.
$t.9. fltrlrnarcf,r trro AIr Bcsrol

nr{t)(t) =

nr(r)(t) -

lbnal.

,e( t) , *rr
0, ace

t-2i
1 = 1;

t€ Io
t€ r,
t(1.

llas 7
IIPqAIOEI,IE 3. Ar s opr rr p.c noa HrB.Hf, t

Ra IOXOtOnar.
A0l$3A18&Clm. IItrrcrr lr (r,q) n G(T,t ) - o6!,qq.

Er6optor Ars lrroFrra lr x nlrcrD rc i, 9=!1' r i Vt€ il(frttl .
. nr(r)(t)) . Ilorucl, rro Br(i) i Br(r). Bcrioc rcnorbalnrtoo r!r-
L trlorcH.[oroa o6osfle.[rl.r xomF)c Ha coAalnr Eorrry "- '.6ncr
Ear"o ra orficllrr lrnolrrra n! ( o6p!64!!Ea!qarc lr6opry f ). 06-

osrcqLroc uopca 'F 6yAar anaro$rrulo o6oaxrnaoory vtpas rg" i
clraarlo r 60 c !I6opro, fl , .n6o c o6$t6orro0 arol lr6opE arno -
parror f,r.

Scro, qm 66rnga n.(r) Ha noryl..rcr Ba !a!c 7 (arnolxlre

ir), nocxoarry rcf,, g=filr r fr - o,ro6pucroc ra (13 ). Crc-

Aplrlcrrro, n.(r) nory'rcrr ru ram 6 r rt r l] g 12 s r!.oua-
q,U(). r.!o AIa Aorr3.r.rDc.lla lrlircrla nr(r).nr(r) Aocraro$ro

Aof,.a.rb cnlregqrrlocrr yr!.Fncrsf, (s) flt= It g ff. a20, { s
r i; & fs i: .B c!6 ottcpqaD,rrr Apr.tsatelbcraa ( 9) ,qocrarocro no-
rarftrqto (q) rrcc,l raacto !o rcGr crqirlxrir. ropnl rxlqtocrb rto-
rccue fr 6orue roqrccrf, $urcrla r loqto tta qAlrgry.

Ilycm 9. r u (t'). r.'l i. na Rr(r)(trl o c.!.Nr€r,qm ,r-
60 t'€t; , .n6o t' c r:. flocrorbry o!f,.rurGg!{r!r rorrrrccror

crn rtrtmri trccrorlr rorbr(o oAlqr ro rr. I$rcrr t' G r;.forAr
il= riu( t. ) r iie - rr. 8oo, qro vt€ f(dt',t) : r.o),no -
crorbry t' c t;, a lctiat t ro f ' tt nunGlcr toqrol r8 rot.

9I



CtcAoB.rcrbHo, t-= ".o r(ti, ti I e i . are.nr' il =t1 tt

i" . r," . Aaree, iil Er: =i;'rlts r! = ii . rarrr o6paaor,rrc-
er mcro (q) .

llPEAllruruE 4. A.r F o pr "r p.c noa Ha! axm
8a BeroBoroHeE.

Aot(A3flEl[cm. &grcrpyr r lo rrcfrl,. mqta: tr. (11),
tr- (1,'5 )' t!= (r.'?) r tr= (1|l ) .Ifuctr g,rr B2 o6y -q.!sr rn6opf,a tr=(rr'or ) . nnc r.= (trrt.). o.(tr) .1 r
or(t.) = ?, t Bqplt1 t.=(rrr 92 ), t.A6 r.=(tr,tr.t.)ro.(tr) =
= 1 x g.(tr). 9.(tr) = 2. lLnocp.Aprld rol rporcpion aurdcl*qf,
ocyEratf,Grattr €ttoFrxor 1., yclasaurratct etrcAytF:
nr(rr)(t.). 1, nr(tr)(tr) . 2, 'Er(rrxtt) = 2 . fcEo,vro r.<r".
oi= e.frtr n .q,r' rcrf,of, t€ r] rr rrrorlrr.I'cr er(t)= f.(lr)(t).
oarl.f,o R!(rr)(t.)lo f, Br(r.)(t.) I nr(rrxtr).

[PqAJICllllE 5. Ar r o pr rr p.c nos Ha!lHr t
n; IoHoloHOtl.

Aorrlstcllctao !a!ro lcraftrlearcr E otrcatli armpms.
qc'raFrt rrtqrrr E. nocrpoce E Frrar m"{r.qrE rorlil.cm

paaDqE Blrrrollt [6], a nnrflfi Br - ! Flrrr rerofE altElrqacf,o-
ro npq[crtarrflr, orlcaorol r [? . IIF {blry[polr. srE .rrolf," -
Dr npqAnorallarc, crqAyD$€3 I) r = 3 x l-zi 2t rpsrl. P

P, r P! r cpDlrr ! rraJra rlrlnmsa r: 3) zr = to,1) n s .r-
noprra E. t zr= (o,L.2) g.rr arropua E'r. z. = z, =( o L) r
4) lo = r ( oryaxrqcrra I-4 ynpoF" rtrc.r 6). tbpcs g. 6yAa
o6oanaqa"r rorrecrlo (ar(r) ,.. . , ar(r) ) (s.raanepoor) cEof,cr!
roqer npoc4lncrr ro, co,qotrapc clottcrr. nr(r). o r n.(r) . J
ga 1 . 2,3 r J . 0,I,2. qapa! 8, 6yAf. o6ol8marb rH .c!!o
(n.(r)=J), r = J.2.3r J = 0,I,2. 0oFryry rAr Yrdo(a(:).c(:))
6lAa. msrDrsr safi)rorGlr(,c"r3 (xq[ I.), ccs a(r) - iolrErn$i.
9EGH?u roroF)f rutrcr clorlcrla la I, i[ g orptqlrotr, a
c(r) ccrt eo(r).1 rr ro(r) . 2 (arrem, qm lo(r).1 1 -
- Po(r) = 2) .

furotr,Il E. .EoA|lrr r4oplertrr - o6lqmlr !r6ol,;a l=fr,9).
ttmlrrptt: ocfiolol errolrrrr nr orEarc.f, nocrpoalc Etcacr-
!a I rorn ffirF, ( crollu cEotcrE r(xrcr rqt Io ):slrarra[ mErDFr-
s, lg I rcrllir 6mL 

"orDxo 
c!o!lc"!a tt 8. Ld rE orlf,tFrf,f.

M. r,= l: Y:' ri 8:=gri nqrf,lr na rar 5.
Ihr 2. 8.rn a = ), n nq)rrrf, Er rar 9.

EL.& B rrcccma r riprcf, rona.rqs q(r) raxar, mo
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It.,t.€ r(q(tr) & q(t.)& 9(tr) I 9(tr)).

Ec.m rarar Botr Ht4rr He xlxoattrc, ' so ncpef,rtt xa [ar 8.
lbl.lactrraPlafi: 6cfi rcroll r rorGn o$f xgcxorEro, To s(r) -

su6paruan rc tsx BponsrorlHo; pcsyrbrar psdorr art'oplfla n. He

aaaxcxT ot 6Toro qro]lglotra.

, UC!_-t v:= (te rlq(t) )i, 8:.(!(r)€s.ll tr,tr€Y(E(tl)& 1E(t.)) ).
Konartapn: s I l.
U!E--!,. Ils rqnopo cBoficrr. a.(r)e I EuqrcrtDrca qrcJla:

al - vre.ro roqsf, ! rt6ccro6 (t€ TlEr(t) & q(t)=t)i

u! - urc.lo foqctt ! IrtorccrB. {t€ vl!t(t) & 9(t)=2};

rl - ,rrc.ro toq.lt D rxorccr!. (t€ vllst(t) & q)(t)=l);

rl - urcro rot.tr B rHo[ecrBe (t€ v l'tar(t) & ,r(t)=2]l

r.. rr(rl,rl)+ au(al ,al) .

llhF 6. B rlorecrEa I rqeTcs cBotrcrro a*(x) ratoe. uro lt'.
acrxoro er(r)<Er or.Etq$oro or a"(z) , srtrlorHaerca lJ <ltiec-
.[r raro6 cDollcrso Ha Hlxq$rci, rorAa [t6c.r[l I I Q, ro rc I yAp-
rtrctc8 rorrDHtcgtr q(r)l i ncpe?fl xa ler 21.

ELz EcJr I - L ro B lt Bxocrrc.f, xorfiDHnlm (crotrcraa)
c"(r) x ia,(r). xxauc [ra r Spgrrercn fiotrletxrlxr q(r) : s r
axocnrc.e rorourngr q(r)ea*(r) r q(r) & rer(r)l; ncpeirr flg
san 3.

llap 8. nFnxrarocr crqAloqee: Arr Bcrron t€ r(o

[I, Gcrr 3q(r) € r( q(t) & ]t,. e r(q(t,, ) c q(t.)=1)) I

n-trlttl =]2, 
.cD !q(r) € r(q(t)& 3tr€ r(q(tr)& e(t.)"?));

' 
lott) , ocm Yq(r) e r(aq(t)) & tG ri
(0, ec.pr Yq(r) e n('rq(t))& t/ri

flop€trrl xa oar I0.
llar 9. nprHxraarci cJraAJD&a: .ars Ecsxofi tc fo

R.(r)(t).{"'l: xI ll]:
|llep I0. ttoH.q.
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crcf,
G[tm
Y:e

Brogpa rorrurrgr - o6ylloq.s ildop,(a r= fr,q).
(mpoorp r.rro;rrrr) : rtc.cmo sarororqno-

lcrroFo li 1 ,... l c!o, -
lcrlar rtC % eerb

Ltoer q?o ,qlt

(r)).
tqlo, saf,oHoEllloc rr !r€ q

rr - trrcro roqar ! .(Eer!6. (te rlr.(t) & o(t)4)i

Do($" 1. ltryallryrr!

ri!-r,:lT.IrTit?nr,:rtriT

!r - ICCIO IOqCG I
n

{t€ rlar(t) }i

1

IlpmlEcr c,rqAyuFa: 915 gcfiol t € I.

, ec.u r. I oi

CGII trl.: O.
I

Ih! 2.
rr(r)(t)

lllr! 2.
2rl' 

-'

(P. 
'F.)

1

. Ec.[ tc I , ro [i, (r) ( := r(t) i
ra retor 2r4z .
nq!.l, H! trr

@fu. Crporlcr [macrBo c= ((pr'rr))r=r.....r [q, riroc,
qro.!ta 1.1'...'t

al

(1lr), €cr er(t)& r! >+i
( -t l-1r), ccr e.(t) & 1r< + i
(OP) - B oG"aIDlB clYrlld.

lforNr"lFi! lrqlGi e
grr qro aa,iotonlnocff ,!
ylqlarlocrE pt .

IbF 2-. Ec.u

! o nqrt (1.F,) ( ( {,r.. )) oan rra -rroroclor' a. -Eo(t).1'- (no(t)4) c

a

l1( &t,1) c o) . ro
1, YJ( (er.1 )€ o - e, = 1)i

[i!(r)(t) !.

n Dall ll. lar 2rl'
[rn2

2. .cI YJ( (e ,,1 )e c - pt - {)'
0-arporrOrcqnn!.

p, &Fr
lbrr no ,,. 1'..., Hi

I o e *, I o . !o [(oF!.p!nrct
Srr no J= 1+r.'...' t: ac8

e. I
m

2 ,,t



- v:G Io(ar(r) & a^(r) - ro(r) . 1) i lrlrtoflqfio aoryr 1(Ar oro ,I,c-

1.r> f (r,r< f) ,ro aa.

Ha ( o, O ra mp. r:t (( e,,rr) ' 
( e, 'rr))' neplr, 3ro-

taetcr Ha [irc ,' !$llcrtofct lrJ :

xc r roropo, puar -i, (1)1.
!bL&' t5o":' ra( P, " ' ' ' P") '
[hr 2-.

[1, cc'I (1,[i.J€c& (-1,hJ)/ ci

rr(r)(t):. {2, ccrr (.n#!,*)c c & (f ,flhj)/ ci
I

L0-r ocmrutq ceJnran.

lhF 2-. lbnar.
lllar 3. Itoncrl.
nPq[nqEllll8 6. Ar Fo px r r pacno r HaB l,lr t

n. BaroBotoxGlt.
A0lq3ATElllClIB0. 3qtslcrpl ! Io II roqGr: ti= ( g 3 ,o) 'rt.(1,0,1), tr-(1t,2), t.'(0,1,1 ), tr=(o,2,2)t t.=(1,o,o) ;

tr=(o','o), t..(1,1,1)i tr=(o,0,4, tro.(1,2,o), t.r=(0,o,1) .
Ilpm,q.u n. o6!lerl[, udoprr ln-(rr,e, ), rge rn. (t. ,...
.... t.), or(tr) . gr(t.) = 9r(tr).1 f, or(t.). o.(tr). o.(t.) .
= 2, a lu6opra ir =(rr,ot ). rne rr=(tr,1..,t.elro. l11 . e r
e.(tr) = 9r(tt).1 r o.(tr) = gr(tro) = 2. lbmcpqlcrDcrro, nlb-
rcprol ll![ercfiIrocylFct.mErllt arrollfmr 4.. ycraflaDflltrfci,
qro trra lctrol t€ Io

1' ccu n.(t)=ooDr(t)=o r.u Di(t)lo & pr(t)loi
E.(ri)(t)=

2, acrr pn(t).o epr(t)lo x.u Dr(t)lo &pr(t)--oi

,,, .c.r Dr(t)A & Dr(t)4:
sr(rr)(r) = rr(t), (D.(t).n v Dr(t)A) &tG rii

o, ccl (nr(t)'d vnr(t)10) etl r..
Soro
csi
lt. (t

r qto r CI
1 (t ,, 

orE tr|tr r lrt lctro, t€ tt\tr
.)(t) . 0Atl.ro r.(tr)(trr)l o r i.(r.)(t.r) /

?.ArFoprrr pacno!nl!axtt
l, HaroHorollan.



Vrelo(n.(r). o.po(r) , acrr Vr
roqcr: t, =(o1,0 ) r t" =

o.a,z >, t, =(1,0J ), t. =

=(or,o ), t, =(o,2,1 ), tio.= <L p 2 > ,
= ( o,o,o )
r' ={t. r..., t, },

or(tr) .2,
q. [r ri= 9r rl 9a(tr

(2,o,o ), r.

il
2

= 1) . r t

lI6oplta ,

.[0ltA3A1T:llECIB0. I[rcrr napucrp Qo- (z ,,2 
")

, lrAe 3r ccTb
€ ro(p2(r).o -

lo(r) = 1). 38filcrpya. ! ro I0
.(0J,,1), t! =(1,0,0), r. =(

tz -
. IIyc =(rr, ),rle1

rb .nJm B!
o.(t.) =
a lu6oprr

9r(t91(t. ) e, (t,) =1r
9r

.)
=(r.r o.). nrc rr=(tn,..., t ),t

BII-) 9i (t, ) o 1. HcnocpqAcTloro, npoBcproi
r$crorfl[, ocylFcrErnclrfi atroptrLor n. , !rcrlrl.lrmacrcfi cr€Al,] -
qc.: Er(rr)(t.) = nr(ri)(tr)= 1, nr(r;)(rro). 2 r nr(r")(t,'o)= 1.
f,cllo, qro ,tc 12, ot= qrl rr r Ars !ct[o0 t€ r2\rr llllorrf,arct
o?(t) . nr(rr)(t) . 0puro nr(rr)(tro)l o x rr(re)(tro) I
I Rr(rr)(tro)

?. llmog rqrynrEx t 6lA.r B!3merb !-flclrcaortlllur r > 1 ,
?oFA! r rorbno ronna, rorA! cyqocfBJDf rccmarc aeroprrrrrt -{ ,
!I,..., { r (rcrorolnr) cro!.tlc t r lporot(orr !tI'..., D{ !
croBaIE ? rarflo,rno e) Arr rcmoFo 1 = 1 

'. 
. . ,r $lrorxlp-rc, {{nri).

= I r !f = raa"{{,nrf) I 6) .qrn rcmono 1=2,...r runorHorcn

FI-r. D{ r !:(pEI).l x s) cyscmlcr n1rcroxo.r fi' r cao -
lt|,c ? r arr roroPoFo ,xarr rgcto

t:(6") . o &Yl€ {P,..., rx{(frv)l+,Gi")) .

llaroA trwnpm f 6yAc rasrrarr !rcrollqilfr acfi r rol}ro cc-
Jr{ reroA I Hc rlrrercr D-BGycroltrrrlEr ,q,rs D6om ! > 1.

nPEAnoEHllES. Bc r I(x I t oHoroBHHf, raroA
x H A y r q r tl y c r o i q a !.

,fl,orasarcarcrlo oqesrn]ro.
8. Arroprrx pacflolnarerqr i 6yaar reaur"b

!16oprorr > l,rorAA x rottxo ?oF[r rcrnE cylFcrllrlT a

l' =(rr,or)'.'.'t -(r.,q ) rllqc, uro r) g;a lcrroro 1.
- 2 ,. '. I e8lo.rrroria r.-ic -. , 9r= gri rr r Vye r.\r.( o.(!l =
= n(gr)(y)) x 6) cypcrlJar roqIr. r € ro, rF roropo, rlr.er
IECTO

vi€(l .. .. d(n(r.)(:)lo)eVJ e@ ,.. . ,r[a(rr)(r)le(rr_r)(r)) .

Art olffl pacnoamrarfli n 6ynaa flalsall ycrofifla , acrn n
Totrto acrlr rrnoFfl n Ha ,rlf,crcr lltalrcrottll.I ,0tr, D6o!o !>1.

$



nPq4n0[EllllE9. Bc n r$ fi r o Ho r oHtlHfi ar r o -
pr,rrr pecnogHaBaHrs YcrofitrrB.

Aorasarg,llncrBo otleBlArto.
nPq[I0[Etl[E I0. Aa r o pr r r pac n o 3 H aB.eHr f,

n2 rt-lrGycTofiqra Arfi an6oro r>1.
A0ItA3ATElEgIts0. th carm.qoEofi mocxocrr sarfixcrpycr rpll Bcrlo-

ronarG.[brttc npf,rue r,o , rrr r rr, (cr. pncynox), npoxoAfilryte qepes

roqxy (2O ) r coorBsrcrtGnrlo qepcs toqm (13 )' (23 ) n

\2 !r

(33 ) . 3arprrcnpyeu
6ecroxeuryn nocJleAo -
BarcJlbxocrb rouex tor
t, ,. . . TafJrDrqTO to=

=(1,3), t.=(33 ) r
,qtrf, ralAorro 1> 1 tot{-
XA tr CCTb lOrIK8 IIe-
pcccqet[rf, rnHrf L, ,
rAc J€ t of) yAo; -
JrcrBopfiGr cpsBHeHxD

1= j(uo@), I ncpncn-
AIxynfipa, onyr4eHHoro

Ha aTy JIlHrr, l,I3 TOq-

Kx t.-r. 3a{uxcrpyer
BCnOrOParelbHJ,D npfi-
xl,D 1r2, nepnenglrxy -
nspHJ,D orpcsry [tr,t2]

9e (t) .r,o

\

TJ I
t

t
I
Ir,\__- 4r,

It.T- -t
\

\
\
\

Dr(t)

d r npoxoAst{yD qepcs ce-
pcAnHy oroFo orlrcsra. 3alprf,cnpycr roqry t , .[G[aqJD a ccrropcro6-
pa:ioBalflfoll IIHrmd L1 n 1,2 .

Ilyctr n - HarypalbHoc rmcJlor 6o.runee I. Paccrorprx rrocrcAo -
Eerc.rbttocrb o6yrranryrx ri6opor f,., = (rrrg.1 )r..., fr = (r.,9.)
TaIOOI, rtSO A.IS BCATOTO i = 1 r... I THOTaCTDO rt eCTb {to ;t1r. . .

...,t.), a oro6pccru" er: r.- { 1p} ygoneernopficr ycJroBt{n

o'(t) = {:'::: :::"' 
:

[ 2 , ec.nr t€ rJr .

flcno, qro ,qJf, rD6oro l, = 2 r...I Bb[torHf,DTct rr-rc f,l , g, =

= Qalrr. HcnocpegcrBcHHon lqrqBsprofi BHqf,creHrtfi, oc]AccrBrscr.E
urroprrror R.r ycranqsrBalfca, .trro a) Alg Bcarofi t€ Io

I

,

gl



[1, oc.rlt pr(t) < 2 ,

rr(tr)(t) . f z, ccrr pr(t) >?,

I o' ec'r Drlt).2
( crGAoaarcrrxo,.ql s, fioro L4,...,! rlsgr l.cto vt€ ,tvr( or(t)=. n,(r.)(t))) , f, 6) gra lcrioro 1 . 1,..., !

ir0.)(;) =

[PUAnqUIilE II. Ar ! o pr r r p.c n o s B.B a'l x f,
Rr DfiAycaorqr! Arr n=.3.

Aolq,3ATE lt61ts0. Il1rctr mparcnp Qo r o6lAoFc Bidoplol rr .
trz - tc rg, qro tr B Aof,lsarerEcrla rrpqArorarott ?. 3a{f,*cxpycr Ao-
norrrratltro B Io 1aa 1qqlcr3 trr-(2Ol ) n tr"- <2,OA ).
llycrr lu6opta r, = (tr,e, ), rAc r! = r.u {tir,tr"},

e!(trr) = gr(tri) = Z.Hcnocpqgcoauo, trpolapmo,erl s". e" t

1, ecII I x6ca$toa
2, rc[ I q.?ro.

BHqxerotgnr oclqpcrlrrsrar4 arFolrtx,I Rr, ycra8sutEaarcr (.qonol-
lf,TctlHo i roxy, uro 6110 !rctaHorroro B Aot(ltrra.lbcrrg npa.qlofic -
rara ?) cae4lmqcc: nr(rr)(trr) = Rr(tr)(trr) ' 2, Rr(rr)(tro) . 2.
licxo, 'qro rtcracrt,gt=erF.rt, qr= Orlrt x.qrt lct8ofi t€rNr,
t.=2J, rrrrorlr,|srca o.(t) = nr(rr)(t). oAr|rro Br(rr)(tro)l o, 1 =

= I,2,J, t Rr(rr)(tro)l Rr(f,r)(tro)l Rr(rr)(tro).
3hrern, uro lpnsrramcrlo Dgcyctort{f,Bocrr a^groptrn E,

Aan r > 3, no-rr,qrrrory, HeaosxofHo r Ho ora Hgroltrorrtocrh o6ycroaro-
Ha rorbxo xatacrr! o6tera (xoqnocrn) nlxsHalroBoro flpocrpaficrla Io,

9. CBollcrro lroxoroxHocrlr y reroAo! rlrAfi4rr naA cre{qaprEflI
errurpxqcctan rtqrnn ( c.lggoaarcrbxo, r y arrolx.lm! pecnosx8ra.
run) npegeraurerct neo6roAn uar nocromry Hoorrtlrorrrocrb rsro-
Ae xllArq#r clqlratbcTEycr o iFx{a ,qqGU lr onparAanxoro npor6 -
8ora, Aon!rclr.rora t prtax aroFo ra"oae nF iIGr.Fil
( ycrJr6m$ot) recrorla rrroprmro! (noarr mopr[). Ilpql.!6arqc I0 rto-
xamrBter r trTo xscr{aTorr{L, rasToA xBlJrrulrr rme! o6.[t$Tr Eecsrr
fl€a€JltfarIbH eloicftar - ICeT 6HTb r -HqrcTolrrBu ,[rrn AocTaToq-
xo 6orban r .
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