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rqAErlPGrflE IBPXflCI{ rqUCfl II{qFglyElrU

II.A. ?pyr

B!eIetlre
Oororono.aaruqr rortt?or aEroErraaqtr l:ctrerxo-roxcrpyr-

rolrc r x $ €fiapIo-ag&totorltrecEr IE6or trF cog.qAflrr ps6oqx
roroc rlAporllll6ror tlrterci BraEflrEcx)€ roAarrpolsr e l{r rEr6o-
roa rarltotlo olgErta - ,onacrcfi. Itx sror cnoco6 EreETrqecroro
nlrqAcfeDrefirr ronasrl Eo lloFor oqpqAcrr9r r€toAll aEtoralrsrpo-
EatlBOrO p€Aetma paSr rlltttr SqAAq np@mtPo8alltr n no!,loroBxx npoxa-
EoAersara ?ane raqecrDo notyqsercr 1rsyr6TaroE. Sacctarlnaarrca
,otrlcTr noEolx)Tllo-f,omcTllt a n DI[{eIbHO-OceBrr( r APOrJrp6xB'[ npeA-
,asaafcr o6q8r EtoIIra nocqtoG a Fcore'rlfqacioi roAe[t ronaclefi
orrr rf,noE. IIr onpe,(erafiocrrr ora 6!Epr rara6'la Ha nprlspe pa-
AraarDtlo.ocerof, taAlroqrp6ltlr.

Iloaapmrocrr touscrr B o6qaa cr1nrea ycroEao rcHo llao6rrb HA
qe!r[,o qacfl 3 fiolelEtocrl c"oPoBr BcacEaHlri nolGlrErocli crolroHu
rlflrorartrr, !:oa!ar uoEelrlroc[b r !rrq[!ar noaaprocg (prc,I).
tlrpd&y c roracru paccn"Fla€tcr eo aaroroBta. 3anolosta aonacar
ollltlgrct o" carofi ronacfl a , qto E Hen otcytcTlyef BloAr{af, r
lgq$lar noEolm|locm i a EoaeFrcglltctEafif,t t HarHetarrii npoA-
raxu rai, q?o rI EI .qxtlrN llpoenfr co!tE[8t c reprAllaBHof,
rrDo3nllal rcsl lor6pDrocfl ronacrr. IloA ElrrAratorol nlx)errgefi no-
ralEtoctn trorgEsfcr €€ nlo€rqt' xa arocrocr'D (B,Z) mxocrre.rano
qlIxllf,trscion cflclcn mo$Ilrltr, r rorolrot ocb z coEtqAesr c ocm
llrqalf,a l160trcr0 rorcca.

C yrrror tapailopa sqAAu fipo€rrrpolarc r nqA.Fofoga rrpo -
llDoaclra lr6oEa rorec lt&lory!6lll r trlolf,lror f,r parcrflr B ra-
raglDe 5lararrqacio rolSa rolactt !l[06no lpotilb coroq/mtocSb
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ir:t::E
Aa : c = ar <!r < ... a rlt = a.

hc. I

qret BoEelmroc!61: noBalEtocrb .ronacfl r no!€tatoqrt loacflEtt t I
rl.mg'ar r Earoroltl. ltqlFi rs tIa nPel,elarrrcrc, B qAo l-cnrrn-
H. ul.

lhnomr, nlo i-cruaffi eglr rotroll{lHro[m co
rpc!.epror errrlAolor nPoclpaHe!!€i onlrqler€!fia8 B nPfflaor t0
o6racrf, o: (a 3t lbp c 3. sd) !€Fcr!€tIlt,r nepoEHHa t r !
BiAe!

'f(t,.) = ( rr(t,a),rr(t,a),xz(t,s) ),
FAG rr(t,s), t,a),tn(t,a) - El6nlrcne ctuaffi-ft,flrrrlxr sqlFrl-

!

I

oattG AE\rA., {3 a=tr<t.<,,.< h=t,
rr,l oliH s rriperpo!, mnFnp e.a',lo yXns-

ir-rTirl r= t.!t ) otl-€c ra noE€Irgocrr. Iane qxsue ra-
aEaG?cr roonspl.ltu t[r[ . yclo!f,rct roollqxHlrnt rrtm llt
tFrcrpolarqolo aBtFrcr tlrpaslpa . cratetb ulrfl ncpBoso catal-
c!!a. a roollllEtrrfla .[u II' oaicrapolastloPo lratElI.r tr8ptlelpa
t cr8larl rrlr !!opor!o c€Elcnra. BDeAfr craArnSD nrpaarlf-
3ap nolalnoe rooecn. Eylcr ctlfa?Dr tllo nalrnrp t Dact€r
ot retar.lo o6qa r rorary o6ony roucfl ttAlroty!6[fi (pc.2). a
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n n3FErp a yDattttrtLtci r
naqlla.!6cx or

rt€ (F.c. I).

ECA-

?A

4lolla trO nolcprocflt lCa-
ctlallm i trqltlo, qrorr€,
IAte no noB€I8tocrx BaP-
Hglatflt - f, Dtro,$ton rpor-

&oIEai

llErlt
060I

o6tEaor rloprrcr nqrF"-

cEar[f, x Hartlaratr aa!o-
loEt .

nog[pocflra no-
:rasololEt lBc-

c[orlEtr !] erssbe [2].8 ra-
cro4ri ttarrc paccnfllr-
Eaorct FTqAIXA nOCrPOArt

hc. 2 lrqAflo r !floAxofi noBaF-
Hoctci. a tatce logn no-

l€lErocm tollacat, iorAA ral€Gltu noEalEtocm etopolt BcaclGaHx, r
Barnetattls eg a!no!o!m. Cnoco6 nocrltoocr uroalot norelEtoc
He o?[tqa6rcr o" cnoco6a noclpoeE rxoAttol noDclatoctx. [@!otay
pacflolp. rolrno nocqror c ao8rofr

$I. Iloctlocre uq$loi nolctEroslr
Brolgaa noreprocl.r golrtr lqolrellsoprr! crq(!m$r ycroqd.:

e) nocrorbry FI{Att-

i"(u')
alll.i trpocE tf, Boai aona-
C!f, I Oe aarOnOlEl COllTA -
.qplr ?o BoAll.r nol€Ifi-
HOCfr Conlrlacaarct eAorE
ccioaol,ol IIlfin I c no-
DOIElosrbD aparPmr. o6pa-

(

D
ro[opo, rBtrrct

E$IT
clel aaroror (Frc.3)i

6) a orlrcrrocu aron-
x0, I(Ix)rlq pqllqrc Hop.a.rh
HOfi iII|BXSTU llq$lofi nO-

ir(c. )

&rc.3

a



SeIAtOCm I HanFlSrctOrX roonArHa8rrrt !ruo t = oolat AorteH cootr-
BercrBosarb sqggroror.y Bsrolry pacnpenpre i 8(t):

E) lxoAHar noE€pDoroc"b Aorrla conptrarbcr c noBep&toeri[t
acactGer[lfi r Hanleaatgr aaliororEr ra lBccrototf, L(t) o" Bxon lol
fiponai. qlEqJet otretrrb, loo E o6!F!a cr! lae 81x txHri aonp ettrli
He aBr rc8 roolrArHarHrgr t tilfri Mi no8elr:otocre sarorolr.

Paccrorprr ate iooItArHasHF rrrrrx EToporo ceNaengtBa Ha no-
lepErocrrx aaroToDn, coor!€rcrBl,Dqre 3lurreto nslnreTpa t = t' .
Boauer r* ypa8,Grsf, a arae f* =fB(t',s)= {(o) n ir=ir(t',")=

= lr(u) , rne s,q,ue [c,a]. IIn rfirrcnpoaanxof, roqfir Ha cfopo-

He HarHerarou ic = fu(q') Hafi.q€rcf, TarB, roqr6 fs = fa(u') na

cfopoBe BcactaSHxtr qto yrlll HaaroBa mctretbBt ( f, oTxt ,lll ra B

orf,r roqErr r BG[ropy A-i (q"u')= ir(u')-fr(e') 1nanu. rorng tou-
n l"o(e')= ( i"(u')+C"( o'))/2 npxq&r€am Bororopof, rrcurrro-
rop;1o i ggJlbneE3r 6la3r BaErrarD l(saarcpqarfilro, &fifler. lhnIrEB -
,eEle ra@rE.lbHoro aexropa x aroi ,rlIr1l c ! leror BBeAerqoi napa-
raelplgaqxx Ha noDalmtocrrfl IonactB r ge aaFotoBEt onpeAprr6Ici BrF

P8r€Hrer3

i;r(e') = (f1(u')u'1n1 + ?;{n'l)/z ,

lll0 (tl ,&) - (G, ii(s.))
u.( q') = (F, fi(u.))- (?;,a-? )

d= (i{ts')) ' 1= (ii(u')), E?=ii-?,,
(u'r1 oomna.raa onepaqm cxaraFrolo npolraB€Arsrfrr aerropor r
f' , a crraor (.) - onepa4.! nopoqroBarors remopa. Br4rrerue g;n
u,(e') creAler ro onpeAe.rerori EsgrclreAtimrol .rrrmr (cr. nepaoe
ypaaHeme a (I)).

I.I. Onpeaerorfie aotrrcr Bxon.lro, reorn. IM onpqAoreHri roqnI
arogn@i o6posor. lhtrqer rouqr
(pc.4) rax nopocaqenre raanrcp€AxHHotr .rrmr i"n(t) c turocioqr

D

ID
Pr' npotoArryn qelreo roqEa a r B taoAlotf, rlnror aaroroenr,pqpty-
crFBerropr roroprt cooal6lcrl€xHo pasnt fr= Fs(o), fg= lr(a) .
lhnporaace noprrn a' r 9?ol n ocf,oc"r orrpqAerrr Euparem{er r'.
. ( [fix(iB - fe)]), rle [fr, t'] - onepa&Fr Bcr,optoFo nporsDqrp -
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P,
I
I

t

fl(t. )
e

ior( a)J
l rt

Btc. {

rItrBrfillGl orofi tman I orpecrHocrx roqn

.fr(t, = R(r.)((tfixtp,.ril), ?ce )

rfir rerropoE t3'; i; - nr-
nltat3Hxe r6caferbxoro aei-
aol: E 

"orrte 
B r roopAr-

,lltroi tnHf,x nepBolo c€ -
refie!8e.

fuocxoctt Pr r(Ero
paccEqf, BarL 16r rHef,Hoe
nF6txrer e orlrecrxocrr no-
l€!&rocfx Epaqetut, c t(o-
?opoI ao.EHa con! raca?bcf,
ioomuarHas rf,rus t=t'
BroAxo, norepqocu.Fqgnyc

o(t') arcor remumy
, rre tp = (f;p) - ra -

D

carerbHrn Eerrcp i casxcpoArlrro, .uttrlr B roqtc o. ftryegerrr qeHsp

rpnlns-lu Q rar ?oqry, .f,G[a{D Ha rBesrcPeAlmfioi rrHrx Ha paceror-
mn i(t.)=itt.).lt(tiixtex?il),te Il o.},uocf,os$r p,
nlltar pcucxf,r crcreru ypaeirrolfi (I)-(cr. n. I.2). Ouorra ot
qanpa e no orpssry De Fcerodfle i(t') , aory.rasr aorrryr roao-
ptrrir rcxo trprHrrb I rr{ecrDs roq[r lfqnBo0 q)orn o(t').

I.2. OrpqAercrfle roqei conptrer a aoAHon noBelmroctti c rro-
Belmtoc"dar aaFororrd. Caeg;aqu raror rrlrogrci roqr conp emif,
I, n r" roop[nBarBon trtorl lrqntro noB€Floc$r c rtoopArnarnul.r
Jfllltrrr noEep ocrei cf,opoH EcacrDarqi n raatGtarIti ganorosEt.Pac-

cx)rp n ocrocrb Pt r nporoatsE qelr6n roqry BxoAHoi rpoxrc{
o(t') ! Hopraruryr mpcory DQ . O6ogrado ,repe fo pqAryc4errop

loqri o(t'), a io - t1rrF3.16l11e flopgtr r 111ocroc$t Pt . fotria
!! Ilalrcpelnnol IuEq ' olclorsr or otol nrocrocfli Ha paccroi-
Htr !(t'). oflps1arrotcr trlrrcr pacr r crsref, creAloqfi ]r!8BHe -
rlll!

11fi(d) - ($(u)). rffq,u)) = o, 
)I (1)

(fr(e) + ir(u) - 2( o +ri"),i") . o. J

Iteproe paaerctao eralrr ! coorlalclfle qnol roqr€ ?r( e)

on,l00 croF)ru ralololEr ?a4,D rotr4i fr(u) &lyrol oe srcPolorrrtro

f"r(d. (fr(u) r fr(l))./z . Baopoe Fsonctlo oanqa€r r qio roqra
ior(l) otcral or slocrocfli P! Ha Fccrot r ! E ranpaa.lcrsn

I

I



Hop.erx io .TaMr o6lEaorr HarlAsnHt0 r nyrer p{3}ur arotr cxcrelf
SHaqeHlrrxn 5rq! onlEAerorct foqtol IBIH itE noBgprctocff,I oaro -
TOEl(nr roropile nI rrrEDTcs ! Brrec?aa ior6r conpaemrr (prc.4).

lper roqr6r. ll! ,O, \ rpe6yarcr nocrporrb rooplXHaflq,r .rooo B:oA-
Hoi noa€procrlr. C aror_rpr ef, noclaBrr B coor8erg[Ere ruoct(l
cnrerprrtHu0 npoiF$ ltro IE (prc.5), o6rqlalqi creAlDtrtn cBo -
C?E E:

I.3. fiocrpoeme rooplxBarHofi [4rffr Exoprrofi noBe[mrocfri. Ilo

- yroJl q narloHa npoll EoA-
ror E 

"oqrre 
r . t') paEeH ]tn-

,y Hartora racarerl|loro ESr oF
B tocne IE r orpeory IBh;-

- roonAllxsra y roqE 5
P.BHterct !3rr!fire l= O '5lfil -!

v
h

B

6

o

q

c

!(r.)

t;
x
- pqpryc igtBrarr B roqrs

6 perex ff(t'):
- Ba olpesrre td,rl corpa,

Btefct nocforfir, urr.r *,," I
ltE.

AHa.u$rqecroe DuIEreHxe AIfi B€prlef, noroprHu rrpolrrr 6yler
rlcrc8rb a BnAe lqdllll3crofl B€mop-{!,HE$tn:

v'1v) = (rr(v) + (rr(v) + v';rr(v) + f;r.(v) , y€ [o l] , (z)
!A0

rr(y) = (1..v) !(!2") i rr(r) = vr13-51,

Fr(v) = v(1-v)2g r.(v) = -v'(l-v);

v'o=v'(o) = (op)i (=itrl=(L,hli

i3 = i,t"l l-o = (o*) ; f; = f,1r) t'=' = (e Erns, 6cosa).

3aecr p n I - normlatrE tt npoxaaorlrre aarroofi. Brperemer (2)
o6ecneruraercr B5olLrce nalrg llyt cBolc'r.Br6epcr lt|.l|Gt r D

r B ran, tno6r al,rolr rrcb ocrguacr AEa JrcroB[t. Is lopayru nrt

rs

[!

I
rx

hrc.5

fi(t')
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IplDngHd a,roqrs o rEer3

rf;'4r =1.
fl(t.lrfj r,

Iloncraara crAA rrycem[fi A.rt
fldglfle:

6fl(r.h(t.) - p'z
s= (3)_ 2i(t.) shc

.[gree, nepemner (2) a argo q/6rq€croro norrHor.s r @ple B€b€:

r'1r1 = 11-v) tfr+ !v(1<) ri+ 3r2(1-y)fs+ y'{ , ve [ell ,

rsc fo = i"_, f.= ?;/s'ad, f, = 3flr- iNs, ?, = i, . I1"i€cr-
no [3], tno v1v) 6yAer Ellryt:trr BDetr[, ectfl eno ralrarosFcr[qe -
crafi roranrtr nporoMqB, q€pes roqir 6, o, e, i, c pqlycanr-

lalroFr io , i! , i", tr o6rasvm Buunqr, mrorolromrur. [Iot1r-
6lrgr Aono[ ?aluto. ttto6r !!opo€ alaBo 6e lltot.oyFolrHrE 6110 na-

parrerbno ropge 6fl8 (Fc,5). tlolo6re rpeyro.rrrnroe dpfr, r 6po
nogDorter ycTaroDfar coorHo!€!fle AIIH gropoH 6€ r oIE .ltocmtb-
ry ln€3amue cropomt EpgAcra8terct coorlelcrDerBo 8€raolEn
fa- ?'= (3D(t')-(gehq)/3 , 3h - (scoc)/3 - p/31 t f, - fo .
= (r(t'),h ). ro rreer csqA!,!e€ gaa€HcrBo (3L(t')- (ssrna)/3)h =. (3h - (sco!a)/3 - p/3)r(t') . llqclasrar cqps auparerne (3),no-
r)ruie[ EqAIB"xoe !,paaHerqe omtocfiru]Ho leJlrrurr D: Fp2+ 2tD -
- 6pv= o, rAe f= h-L(t.)ctsc, v. ff(t.)L(t.). Ilocroarry nec rnr-
TeFCygtr ro[bfio nor([rreaut rolDHL 9roro yPaEn€l tr ro gBaqolno
p ganno8a€Tct I Srae:

L + 6tlt - 1)y ({)
I

TaL[ o6pasor, coorHoo€r rr (3) r (4) onpeAertur !t6op rerrrlnr D

I I . llcr.ro y6cArmbcr, qlo D >o r t> o nfr !rcroDnn P>o. faoro!-
Frlpcni cmr ororo orpar rlcrqr rcan ro prc. 5.

BooDH FrfioreFlo csrry no saFrer1l;r r r onpo[€lrr !tl{a -
lqr lemop{ntf,r$r flr.) ={r..r.} r ya.rax ato, cern. I'rr s -
Aoro l,s-:t pcaa6"cr cxcr€n !4rrraflf, (I). Tfl our HarqA'rct

v; I oroHqareJrbHo 
. 
noryqrr coo"-q

a,



toqm
flx tt

f"n(e(r.)) ttrasrcpqnxroro, ,rru, Iracnortrelllrt Ba pacsror-
of ruocf;oc"r D2 , r cooraerc[ltrD4ae rr roqro Ha croPoBat

osroroaEr fr(e(r.)), fr(u(r.)) . Aa.ree srqcramcs rorn

i(u(r,)) = f"n(e(r.)) + ( aa(q(r.) Jr(r.))) r.,
e(:r)) = f.n(o(r^)) - ( 6?(q(r.),u(r.))) y.,

roropiE nFootnD"ci E r6qec"B€ JE.[ot roonqxra"Ho, Jlrtoot Exolflo,
rroBolmlocTx .

$2. Ilocrposrf, e rc€fi noaeprlocrllJlonacrx

oxornralel*to nocrpoe]lle Bcei noDop:(Hocrr ronacrrcoctorr
B CneAlmqgn. flo.ranapr t = t1= a x Haxoalr yttJru coolBetcrElDqpfl
t(oopArHarHof, rrtottl soAHon noBglxHocfl. AHaJtorxutEla o6pa3or BHta-
cJrrDrci Ja.rH rootrlqrlHeTHol rrc x Er4oAHon noaepmrocu. .{pree aTy
re npoqeAypy ocyecaBrier Ms t = ti. fioaropner npotpcc AJrr Eoex
gHatleluf, napaEqla t r cooraoacrBlDqtr l6JIar ncxoAHofi celtol At. B
p€yrbra$s nor! aor yoru rapfiacoB BxoAflot n BrIxoAHo, noEepBocre .

lla noaeFtocrrc EcaciGetrti r Hanrlgrarotr sarorogrt rrger no

|q,ae txrflr conp eHxr c BIoaHo0 x BExoAtroI noBeFrocTmfir xoTopEe
npeAcraBreHu roror.caBasr srrBqerrrfi (s rr(t.)), ( s .r(t,) ), (err( t. ) ),
(a"n(t.)) B o6racm o naparerpoB t' 4. Tenepb nto6xoglro arece.n
rar e napsrcapraaqlu Ha noB€IErocr saroroErcrr ,qfi f,oropr8 ,xtollr
conpf,etotn 6yAJE rool,IlFarflurr,rtorrtr4. Cnoco6 onpeAgrerlti 

"aEtInapampraa4{fi psccrolpex n [4]. Sqqerorcl HoBo, cearotr 4 , t ,
B rqaof, rs nor! lelIft4 o6racref, Q c O i llaccqrruDaer coo[Eer-
crBy![Dr raprac Ha noBep&roclrr BcaclEgt{ra lt Ha.FHgraErr. 06rGAr -
Hri lrx c rapBacall BxoAHofi r BgoAflof, no8ellEloctef, 

'nor! 
raer o6rEf,

riapftac noEelrElocrn aonacrn. llocae$oti !r8r - aoccr!8o8.[€H[e noSeID(-
Hocfli ronacrx r.ictlJrafitIor.

B gatt,Dqerrre orrgmr. qro npqgraraent Fro,urm irlrqlt Btter
onlrqAereHrre rpe6oBarsr ,( B6opy nspaErplsaqri noBelmrocre Ecs-
ctGaHra r Han$adol'r a xrcmto: lapularorEe npoen$x rooll4llrlAtnr,t
rmnil t.c@6t Arr o6e[x noleprocrei Ao.EBu 6urb .locrarorfio 6rxg-
rmr. Beprngn parEp soH EroA8tll( rl BExqAr{rr noD€pmtocrefi r pac-
npeAer€Hno I[ Pqp{rco8 Hopa.tbru f,pr8rsH, norrl 8ll. yAoBteaBopf, -
IoE c mtrlc opa r o€nttrcr[ll xapalrepremr noBepoloc[b ,onacrx.

B Eqacllo EFBpe Ba prc.6 qnraneru coEEFrfirF oeqBrsi
tllocmglla , . ooDtt tcet no!€lmlocff, tonac!tr lqllatlllHotloi

s



Prc.6. Corloloxrao lroo8to ootloEri E6l loDollxsoclr
rolaott r 66 8tt!o!oat.

Prc.?. llrocdr0 gottotrt rolrrprlocu lotrgcll r oe

8alotoBr ! p0I0B0 lrollol loDoDrloctl.
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rlrgporyll6nHtr r ttoBeprrocrefi ee Barorootcr. tla prc.? BEg,e.[eH pafion
BXOAHOfi nOBeIDCTOCTX OTI{X CeqeHt{fi.
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