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D.C. 3auaror, T.0. Ourururora

!I. Ilocranoara sqgtor

oro6pSo a F .lltru noBEErocTei ru ruocroc[b - irn$otit
eqlgre ltrsBepro, rool.elpr. o0pryupyercr oHt c.rqaFqr o6Faor.
rha calporono cet'lc[r?a no!e! &cfl fpe6Jl.rcr na]r{ tl.IocryD 06-
tacr! raroi 0opor, qto6u ra rFa [JneI AGllop.aulx r lo 6ruo nory-
qtrb rcrolBEi cettl{$. lb
lrctoud llte, ret( npaltuo.

LCoFat$D HaltlnlDlcr or?o co r, 06-

c?orr f,sForoItrb oolsl' sqatErot copu.Trtaa o?o6pc€r{r ttorJ llrtr
narDar$e trDagrp.s lgpror [l].

Ilycru cerrexr noasl[noctf D olp3H lerropru. ypaurarer i '. flu,v) , e uJ - qrBo.lrrerfire rooppax.tu Ha noE€paHocfl.06-
mre 6ygo otflcurarb c noxo!&D Esf,ropi0l,Br-rac?b O Ha t[octoctr

ra?epara, rc rompoDo npea-

u,v, To o aarlua cDorxrcr l Bocr -4[[ R-= B-(u ,Y) o?
poeHllD oro6pae f, ! : ilu ,v) r B-(u ,v) , yl,orreDopmqeno lFroroprr.
rpaooDarorsr.. 06rvrlo orla oatl-q&rcr E rorr {?o f Ao[$o o6rqAarb
Bexoropt ot cDoicrBaru x3orertllugcru oro6Pa€ e, rtx llrrf,6at{tn.

Paecxorgu cAHy 19 qacro Dc"p€q8rlaxef, locTaHoBo!(: [3lolxa-
rfl, ,lorrBa coxparsrb arrFy xoollBtaHa"Ha rrlotDr tl3reHrfi Torbro lll-
ru rc|l,lJ tIlfl, Dprq lcl(uellre JlIIoE raxre He aorlqo lrpeDtlefb
nercropor Eearqxrur. B raqecrle qllxrirrecxorro nprrcpa mlro yra -
garb oalrqy nocrpoerun ,oxar JUla pecrpc, rxatf llpr aErorarrleum
u!€IBoro nporoBo.lcrra [2]. 3lecr rpe6ye?c, Irocrpof,rb
caIuB"cE lloDe!fiHoc xaHexgHe, xap[43 roTolrolo Irrt't
ocHoDc f, yrra Tttar Hr roBc?PJlrllf,lHo, aeta,oa olcl,8u.

llpqlnororn, q"o lll orutr cepr€n+r D 6rrsox I xeroropof 1no-
EoprEarqelcs ,toDelmlocrl Do , orxcEa o! E€rrcp{hl|ln'.3fl
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.Fo(u,v). i(u) r v i(u), (t)

rlp pau) - Hlnpa8rqfir a i(o) - Earrop oOF ]mer. Torle rcrol-
H!'D IloESIAloC?D r flO gqElrb

-du.v)

i(u,v) - p(u) + vi(u) +i(u,v) . lz)
Do ! I!IDHoEr. 6!Aar trguDlrb 66oBor,a Baxrop{bffi-
- ylloHd er.

06paa cerrema D n1rr oro6paelu Ha mocrocrb npe[cralrr !
ua3
i(u,v) . F(u). + vr,-(u) +i (u,v) , (3)

nprner n-o(u,v) . flu)+m-(u) orflclular o6t&rb
mryqetIryD ig Do n!l,€r r8floarus. nlrqacralrglflg nlar 808-
Ic[locrb crpol?r oro6puemre calFHra nogrerllo3
p.aBlprry 6roDo, uoBelmlocrr, a orB onpqAs[rb
yuruery! ytuonanre E (u ,v) .

,qFrc6 6y[,ol rcnorbaoaarD crol!,Ds6 o6ocruqe r. .Itra rerropoa
F, l-, 4 crEofor (Fn.{) o6oanarrecrcr crurproe npolaEqAdfla,
i7 F, - aermpoe, [s-rFrir] - crerrrrloe, lfl - rcNnb rerropa i.
Beump {,i, - q[,uJiltGtg ol]ut ,l. tuocrocr{, H8 roropof, crtr of,r-
cr nerrlrso€prra. ItEAlroramorcr, rlro lDccnrlf,Dama noEel[no -
ctf o(rq[8T Aoctarotoro, DrlArocrEDr ae rocc lrl*ca C3.

!2. haecplra 6soBoD ,roD€Frocrx

Palaelnry nolrlnrocrr crlrorTb c nouoqDD ratole,rc-
nomroaoooro e .[I].

qo Ha tuocrocrf, '

E(u) r tuocrocrr npqA -n
c?eru B uAc (Fc,I):

P(u) . lF (u) l{oor c(u)-.,+atn s(u)i.),
s (u)ir). ({)

1-11) . li(u) l(cc e(d-, +

ItrcrD lr,o - iooi{rq.otrc nctDoi ErAl,.srquo, {otrd noD€f-
Hocrr Do t3l. ltp nryel.tprorry (I) m

r = F-' lr + ?r(p-.-r.) + vt lf'1. ,

r.(FD+v(ID, o- lfl..
ls.rotrlrr rrr rcodlfqrarto! i r 6' B o6trcr qo uorynar

77?



litrr
c'E!'(u) b-.l"lF l,lIFEl,li.l.li.l,
(i'D, (lrrl, (ian)-(F.i') .

fua oarraua 5nror r(o)

!o Ir ycroEx* t=ll, t.i,

i. F-' lt+e6'il)+ vt 1 lr ,

,= (flD+v(fD, G'El'.
llocremry trl rooiifq.gHrs rH-

ontocrrqrulo tltt6r -

(s)

r c(u) r

Ir a

clt xf)
tt

oor g-, + id.!o ;r '

Boctlolltlr ct cDoicrEor utlaF-
au8ocr{ ltqnpolll.crot ltruotlj
ilrla nF rsn6aua. Il5rctr
r(u) - ncoAearq*n, tqf,8lara

lau) - qpo trr Eesrop Hoprenr
l-(u) - rllaDf'Hr tt'octo, r.plroi

(4)

a

I

hc. I
trprBo, i(n) ru
r rol6mloctr E

fiu) .-
Tonta

ri.

?oqtro r=

t(-
lF'l F'l tr

yrl?c!.,r, qm E. (I'x I)/lD,.Il, lD.l= lP-'L rr Jrcrouf, r(u) .
. ts(u) noryrreor

B ratAo, roctc qrlol F(u) nocryou oFor&prpo!{otD crc -
r !r Eerropor E'f/E|, i'. E'llE.l . [a ({) cre4or

E.
t!=
E.

Ter rar llrl' [r1 x

gt tr-

eir + ooa e-s, (6)

-r,. rrr?rsi.
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, tDpaBrltr PaSECIntol 6l'OtO, nol8lelosrr oIIPe-

a
rDrct clc?orol

Clr

']j
,1

li" Il

lil l'
,r' lF. l{ao. c-n+ :lac..},

E . lf l (oor 9-.+ daeSr).

(E)

!p ee peueur r1l€6yercr gqrarb sxa[€ltrr qn duo) ' e;(uo) , Eo .
. -r(uo) . f,cno, um an6op % t Fo urief, rorbro Ha Fcnoro dlre
o6rlcrf, q omocf,?.rtHo cretllc roonElsr -', r -. . Yr.or oo ur

e'- t

fipamcn creA,lqu o6pEor. llocrorDE, e r a clrartu
O= c+ L rAe t - ysor rqNr rl.tryalr. qrn r o6F3]'Dqp lla ocro-
ctf r B yrta rqry rprIl rtDqldarru orrlocfrarbHo tlsra6amlrr ro

oor % .!; ,r[e 9o - ytlor EfIIr E€roopur t'(uo)
).

D

$3. haarpaaasprra noloprocta o66tto p
{p noerpoann f,EartlrsEelrns cerf,rrr D ocrraret

6Anao f (n ,v) ! npqrpra!.r6tu (3) , rarql, qm6u lElodllltlocL Yc-
Ioue cqlrtl{Ci .[!aH rooPn[taT 4 trIIlEU.Oro JrcroD[3 oor,8tlleT Fp
DdtcrDo [olrloFo r r?3DD€Bo 00F

yP.D-noDat[rloclr I odracfl o. &r cetro a noBelmDcrr, sqleEloro
t5for (2), roqm[aE I rE[ uA:

!r, F' ll+v2 llr ll+216.r.)+er(6r.)+z{i;;'1. 11tt,
rr=(F.I)+y(i'i)+(I{n)r(S.rlr)rv(i

I19
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ct. illrre(i,f)+ lI?F.
B o6aacnr o trogt0fi$cal,u lqlprcr aHaJtornuurat a{,aat!trn:

ir= fe' 1'+v! 1i' 1'+eG'il+F(qri')+z(Cui')+ ld l' ,
f ,,. (i'f, )+rG 5) +Cld)+G rol/ +vCl'fJ + qdJ,
G,= El..z(qt).Elr.

,.IP

)

llocro.rrry
. ll ' Gr=
E(u,v):

(5),ro ra 5rcroEri !, .

(to)

(11)

lt?)

03)

tG .r trdl^ra exerdy yparBdla, orBoc8relbtlo tblrltqm

2"6ui').26,!'). [n lr'av{Oor-').a(frF.)+ 16-o l' ,

z(i,I)+ l+ | 
8= z(-qrr-)r 1ff, | 

8 .

IleroAltoe tlpq[ttor etae ottlocra3lbxo eatsrl't D coc?orto E

torr rrro oH raaro ycorrcrc, or 6asoEo, noDeploetr. Tenqrr ru-
xo laorurrb 9ro ycrous. Eyqer crurart, qto ty/Hrigr !(u,v) r ee
trpoxeEonpa Eu(u,v) , -q(u,v) xaru ro clrlrsiD c EeAl-
ruHau E yFaHeo r (U). B rArEB€ffi lracclqaa * cqrraar raf, -
rs, tr"o.f, noq)altia l(u,v) orony )rcrolu laolrqrtopaer. Torta E

ypamr fi mltlo npeHe6peqE rccAlnrau nporcDolfl,t arf,: lhnrliqrr,
qro lrlrloArr I crsrs sHarbtfi ypauG r:

v(tri') + (-qf') ' r([f') + (6oF.),

(rJ,) = GrI) .

Ilpqncrarrr I(u,v) a stae pcrro[s , no larroln Er i, onpere -
fopyras (6):

E (u ,v) = or(u ,v)E(u) + or(u,v)i(u) .

Torgg o6racrr o 6ll[,"r orucEsrbcr Jlatrrdror
i(u,v)fru)+(v llI(u) l+rr(u 'v) 

)E(uL rr(u,r)i(u). O{)

Ibcre uolcranoru trrr ors ( I3) r *pccrrf IIe F' r f ra ( 4) ,
(?) e (I2), troe raa. flcray
6n q., tr ,or :

i'm

f.'tIr.I{tIrII-,n



ortqt+ atuqr+ orOrqr- o.6'gn = tn r

orlf l 't. '
FAc qr= v(ii')/ [ 1+ 13' ;sor( },c ) , ct= vlf lo'-lt'

(15)

rr= {iJ,)+(OUp-.), !.'
lla aroporo y?rDlartt

q'I) '
crcrmr (I5) npt srrJrrr rFraqn yc-

roarr on(u,v) . tr(u) cpaay ro roa1 ra :
Y

t (u,v) - d;-f,"n,- + rl(u).

tla nglrBom ypaDB€rtat ef,eru rF€tr o-e.- l"erq, = ?., rlA9
aruqr- aretq.

, tT'O EA BCOT CBIIEE'E D

.e. rlf le'-F, Frr (e-d lo
BOO@I$SHT qs 6'T,]',II.rII

q(uo r) =.TornA, nollratoT ,{llt, T

= r.(r) ,

o.(",,)..*DI i e,tt,'xt]{ ic,tt,').*n [-].,,,','n']on ",,"' ]
lAr Qr. -e'q/q. 'OJrtoS. l;'lt
cttsr.ll?a D 6atO!O,

., Jq,.
ltsro,l^E tr xapar,3F npt6uaufl

rEDoi a
coo6letqfi orllocrllrDHo odracrr o . IErrsrcr oIIr tlpolep Du6op.
t?t lr[l5r )rcroBr.

Ilycrb o6rlEarD sHEts i traDarcrlor u't, iBtserci trprrcyporD-
ur [o,u]r[o,v]' a nolaterccrb Do nocqoeHa rar(r qro lAorb tro-
onn tlarflo, lprEoi Y'o oBa colnqlrar c rcxqAttr eerrexror D .Ton-
AP

lr(urv) = ,(u l)ce .
lr-(") I

Ecu, rpon ror.o' rpe6yo*r ' um6r
racu O 6lra npoloi .uHxe,, ro f,r
,ro Eurorn rbcr ycrolr€ ot(o,r) r b
qrll P{ou€

l,

roonofiallur rp.laa u-o E 06-
( 14) utpro, qro Aoar-

12I

r.U lr = o. nFa gror norlr -
I



n r" rr= 
{ ic.tr,,r"* [-[*,r,,"ro,] 

*] .-[ i.,r.,'x"] .

0craarca oqa[ rbi Hacrotbro xBrdt rcr ]rr{, r,aly loop[raer-
r[ur t(ptar.ll npt rar oto6pcerrr. Il;rcrr g

lrplDr roollDlltttxo, cgDII IcIoIIroSo ccIr([lTa,
!?rc?!yD[Dr, yror B o6rafl o. Ilocrorury [3]

^ ^ 
.lrF /\ ia ,\

ao3 P = ,?Nr.ror , rAe E, lr Fr r 8r tr Pr
n (9),(Io). a En= t,,, cn= Q, , ro

Orcua

(u .v) - nto.r
r ?(",") -

r€8Ay
coo" -

co|a. t t/,tffir,
ollFApr0?cr @F.Jrra-

oog( e- 0 = (pf. .,liFFT .li$Ti).1{rnc.). t

a9. (9-0 = arwor
D

'.1

t

1

!,

B,G,

trbtu.t paseucraa (5), rffllo 4pqacraw"b E Dr,qB

t/ {$'(/ + vtfi'+) - (I'E)I.
B e?or Blpsslrn, rlra r t{r BrDoI€ JrFlHo , (I2), u npoG6p3prx
EerrraHon ( dI/ r (qrQ . cur?ar rtr riry uo cparHam c oc-
?aru{m ruparerprs. Toug, paccrarptDar rardt€tla yrta m,r fi,r -
l'D nspar.erpa 6 , Imlo slErcarb A9 (6)=Ap (O)+ 6A9,(0) + O(6t) .
orr4g xerpylplo nor! urb oqgaq/

. ,r+ 6 , r.re o. (iir) - Gqn).

laPl . 6 o o(ot) .
lnG,

S{. }brupDloprra tto!€lalocrr rI,{HIlt
l$rrrlrl efill.tof,DrEclr Daoofi arDoFlr.l r €t crJl3rsb rotl.

nocrbr C rorolD, cfiIf,Ht€Elr .Irltlt rool]Ata8arru lptlc* collc 
"a.f,cHo, qro olBocrleruo? rudrrf,g .qpou Q6cr T,I Err,D,tl{ .Brrr-

!3 6aso!!r noDrlmlocrb nFdI[lar rcroDorf, c.eru . B o6ur cry -
qa3 rwaHo ,q8rr nue.u6o lDrolqlfirr no cfloeo6y nocrpoatgri
t"o, prsD€Flaqrcr [oEalmlocrtl. Il@?or.y E f,rqrctrc nFrapa or-

ttoEaPmloclB,

lp
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I

u=o
Y=b

uEo
ttl r{u

fl,u e) , -du ,u) , Fo(u r) , !n(u,u)
mrm (u,v):

ErU
ll;rctr cerrorr no-

lglmlocrx sqleH nsPaF

lrpaaHe-
xl r :r d(v)ooe u,
,= it(v).b u, r=f(v) 'nl,e Id - Hat0roFo
6prrgl uacca ct or
ttapa.€eps v .06tac?rD
anasd0ttr ll8par€TpoD
urv tDttetct np o-
ynoruur [o Jr] ' [e,b],
U<2r.Ecrf,Eraqe-
crD6 HarpaErtrqai
lgrrb ltoonDlrlat,IqrD rI-
no F(u,a)' 3 B rlP

qscrle o6pe3!D$r l(u)=ilu,u)- i(u,e) , to otrIrgAorr€xeE torr .]r-
rrlltaetlr nolalElocrD 6yAer cerxaror iot[rca r[ qluHApi f, r6tr
cqrr ?b 6sooot (prc.Z). On BqAtarct io (u ,v) =

{CrHrrt s yr-
roHsrur t e3 [DoraBoItD or{rq[ar ocr (gp.yru:

F (u,v). E(u,v)-(t r)-du,e)du,D) ,

d(u ,y). io(u ,v)-(1-r)ro(u ,a)<r,qn(u p) ,

ir(u ,v). ;r1o 11 + [i(u r)-i(u ,u) ]/(ur) .

Arr roro, {106tr otls[?E Earnooru lF I, I

u=U
t=a

hc.2

= (1r)i,(u,a) + rr(u ,D) , rlp rB (v-a)/(b.a

(15)

-qt' l-q],
m lopyre Tenropr ! orDecrBo -

rfil

-r(u ,a)-i(s ,r)-(v-r)Fr(u ,v)+ $df;-to,..)
r,u)' n,v)+(D*)-{u'v)+ D-v)

a
s.),

io(u e).io(u,v)-(re)!n(n rr )

Fo(u ,b)'!n(r ,v)r(t*)q,-(r *.) ,

iB



ple rr rr€ [.,"], tr,tt€ F,bl .ItoAcraDrrr orr ED-qru ! (16),
nollnaa€r3

16tu,v) P l-r-(u r., Si*d

lfn(u ,v) F li-(r,r.)
- -r*(l,tr)

l= *-uS ,

(t .rXv-e) l=(D{) t
ai_qJa

npllqA,{ Ilnua !o no-

,. :.rt!

n
- E-(u 'tr)

- -r-(urtr) (b-{) I

(u-r

a

P"(u,v) F lr,,,r{u rJ ;fi$ -

I'r;to (D-a)

;v
oqduc nol@Dot' qto np Aosl.lAl,lo nE tHt-

q.Erfi rolrd Bropol ttpotatBoAHol fr,HE u E(u ,") f, tla B96o$u
calraHTar ngEBltruocrf, (ryHlt ri ll'rolorr 6JEpr yAolrerDopnrb lEro-
Blrr lrl rerrrocr rtpoplrrrer oucanrro a $ 3.

rae TFb = f;
Ilor5ruenrie

lE(u
a

Ta6rrqd
T o'I 0,2 0,{ i] a

+ (t) o'z I,g,
0,09 0,09

0,02

AB( o,aa 0,4t o'lr

ror cltrorEo! naDa6o -
rou,up 4agou. IIrye -
oorora sqlpDalcr yIr,B-

- = Y. OOa ll,
u r- 3 s qv'rrlp

q - rolcrarrr, uc [odl' ve p6l. tucranrrc llcqqru Hr 3![ npo-

rrlolaacb rrr rLpa6orolAo c lr8[Ltu rtrarel'a E|FEt?B q .
rxtltssBa raroi norap&qll
+{q!r)r. C Docmr q ot 0,

pp.yio, [3]: r .
ndra cH3ctrtIlo2oc

Boslrcr.cr, r.rd y,6t!.?r. o(ho ou tlat6 $, $
o?fiocrrerlltll .l a6terr nEH lto roolutrBr trr ,lll
v= ooDrt coorBgrcTtdttor a qalto At

Fasyrrreur tnr1nu$tr L lrolq S
tt p.6oroug, nFlcrrur r ta6sqc.

u. coat f,

ltPlt

ia
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