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Ocrur|r tr.c.or qllu lr argooo*rrrrrr rraprrrll tfrnr e

locrl.|rrne qooporrerptl rl:Ooeorlu I rlrprlorerr. ,{o ooru oy'

oaporrarptarrr rrcopil Oorocr I {rcarlour poarrlllllor er {$tlt'

ttr, rxl rrprr rpnsrlrooro plary optpoAy. lloeorr rl:llroe roolr'

rr leesroAll, r O.prlour aolru rmcpll. B

plrr roopnro l;t rocl o6'qlrnr rmopbo I raero4lp I yoyayrr drrr'

gqn rtl arrr.
Illcrl roern po6lt lf -8L . ttrrt 6ylr aupoooro!.rl cyrGltotror.

prral rolul rranlotol rupll tora. l.qcl cyucporrcrpll to.rrr !Po!r.

tmr I r Inrul odarod Olarrr. Cyocpcrrctpr{lr arrrto.r rcrrrlre

6ym oeopoaoroD.!. Blttoror [ll ar m6oproDle l,re loorlanrrr

rrstrrcrol oynoDctr]"Irrqtllt rqA.ral. {r rrlnpoodot. lqlarl

doglrr r oo0l rol rddnar rrpunprl Prcr cys.porrrrpll. [Ipr

ltratuory Doaamy o]dogcrrcrGrol rtrrlorol rcrerlrt .lltlrocb'
, rlo o1'r13*artplr a atttDlrt[to o'rnrru paarslrr ta.|trar rc.tt.

rorol rcrerlnr 16'lOL {cn ronrrrlolt no-rolort rrttytr !r g.-

or.rat si.Gql rr|filml trnalrr .

Anop rrcrolrxr qr|ry oqltry Eoroorrlrrntl Jtnrrut n
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IIi rps rryErerrr nanTb noltctpyrtrnur[fi ri.'ran uo6yAosr rtsopa-

ropb oyrtcpcrxetpll. Xoqa oarrlrttocrr,cr rrlo nonxo ,qoElJrbf,lsr'b. OIEon,

trprgqru lpoolofi! uaixe ne ro.rlrilrac cuo6ortn y nnfiopt rcrrepalopb I

raxh*onlarlt: '

.Pocr,lstero' srcftf,y a oArrltt Sooonnrrrr I o4nrlt {roplii 'sE x

dt'lfdohaf EllBtbcil. Oueparopr 3nt'trlofirr't I nofrolxoxrn 6yneuo

noalatrarr 6-, D' nua..Ooaoaln, f-,.f' nstx r[cpnrlorirr. I(l onepatopn

eqgbdtLbf,roas naotlnfhi DrtitocraurlnM crlnul,4uoruetrrrnr

[D:,0' ]=l-6'-D'D- = l ,

l l ' ' ,1 ' l  *  l -  l '  + ! '  f '  =1,
.

I ft ,t'l = Q, a6o (Jrl )t = 0.

:
Eooorsl I rlepplorrl otroparopx riorllfrorr ubrc oo6oto

lD'./l = o

( r . r . r )

(1.1.2)

(  r . r .8)

(1.r .4)

Sayraacxro, qo laaolrsi6rb ipepxlotxrx ondra?opln (1.1.8) uo.rr'.

rae?bca lttrL[orogrglo"to I lanl 6y,qe alglrpua4rr lo.rrcJrury ponD.

Bregero reEopaRopri byuepor.uorpti' - oreparopn, arl nepeaogntl
6qrosr y aDoprloar I saluarn. Ha sori-6oaossu l Qopxiorlrx otro-
pamplD olrDl.aBs I uipogxexre neacparopn oyuopcnnocplll Moxyrb
6yrr aurcaal y nrlnr$

Q.=Sh-{' - 6ooor lop.xoArrb y r}eprdoEl (1.1.6)

. '
Q=g'b'!-; aFpxtol trolroroAnrb y 6ooox, (1.1.6)

np g . .qori.nrnr roEcraf,lr. Oueparnnr I,Q e oopex"ai oArE Io Apy-

noro (q)'=8, (QY -Q* | e slrbtorssrxruu raaculnor sasBrocri n

rn iDcprloraax oroparoplr.

(4)'=o (r .1.?)

9ayaaxerxa rlAaocso noixaqesli 6nrtl '+' qtr ':' 6laa rexeparopil
oyuepouxccpll EIAlbEl.[ac erary 6lna Qepuloqxnx onepampln (Aras,
(r.r.6) t  (r.r.0)).
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[o6y,qyeuo raxlarmulou, srrfi 6n 'rorll'4yaar lc lnogoruur

n nspasopaurr Q,,Q-. Hafinpcr:dmrfi rarrlarmulax, arrril uo'*sa oaatx]

Ito8yaaff,' l|ao lurJlgA

H =Q,Q-+Q-Q.=lQ,,O-l ' (1.r.8)

V rpxy, glo romijluroxlrn rornyryeJl Q"' roxra lGpo$or'trcs npgrru

poapaxylxou. Cupaod,
.  :  i :

O.H = AiA-+qQ-Q,=qgQ,, (r.l.e)

l, Tarcttr qrnolf,,

(r.r.ro)

(l.r;rr).

axuortsre0-H=HQ-.

. Cr$:bi,qtlrr{tn, ulo nofyratr$Flgrp rarl4rocplany la lentpalo'

pairn cyngprurerpii p uacal'cror ltr slnrqqlerraocrt. {g tf,rFo o,iDoX!

nya (1.!.9) I  (r.r .10). :
Mn rpxf,urah riq uriupgstlurol o.ltp69r cyuep9pporpU, afto saro'

errca rpif,ron onepaloplr Q,,Q-,H, lqo oarorllrastucrb Ecp'craeunr

caimlnsonreasar

IQ,,Q.I= H; (l.r.r2)

lQ-,Q,1=(Q,Q-l=o a6o Qj=Q' -o'

Ilobtanurud.co,6l aa q,lnr.ncpe{"" 
"|'l 

8.'L, H.qo idroi rplryl

epxlrorrx onopamp6. l; O l @ 
'ioxerro no6ylynorn lra sosteiltl'

onePaTol,r :

8=Q'+8'

Qr-(Q,_g)tt,

Saoponue tropearopcatts Mas Brr:rsA

, (1.1.18)

g=l;rQ,*tg).



Ilpernl poeprxyxor. noraoye, ulo

'. a: = gi = 1g,gY = n, (r.r.r.i

18,Q,l=0.

Oorlarrn Q,, Q rcgryrots ia rauh$oxlaior, ro q, e, rarorr aory.
ryrmr lo il.

. Ta*sx qrnon, nora rplf,ra onepampla 8, Q, ll oo.qa€ cyn€parr.

redpy h enlrol,q,nonreu nairrn

l8 'Qtl = 26uH, t,J = 1,2, (r.r.r 6)

IQ'Hl=o'

Q aocer, fi asny cynopospsAln.

IL[e pao fiar.<Mocrrilo ile !oxy, qo eynepnarre6pn (l.l.l2) rrn

(hf .I6) uopru lo oulrrt.qnouronuarn xoryraqll n*rp.ras clrlrrlgriouon-
ra anrnromyrau,ll. BtArltrruo rattorn, u1o rarlarronlau tncrynae Rx
ognx lc ronepampln cynepcrrerpli. Ocrhrru raxlarronloR e li6lxlm-
orriltt.lrbilfiM onolxrror]or (runeparopor) rpancnrqlil y vacl, m npo
cynepcnmerpkt rosoparb raxor( aK npo uornil rn,q ,qntarlvlol
enrerpll.

Iexye u1e o.qrra spyqno Arn no[ryKy cyuepcnuerpll B poaJrbnnx crc.
rouCpr qffry1C oaAonnrr cyuepa.nrc6pn, Bregeno [oorla{oBan q=0.
Onepgqgg g, ngrur*g, y nnlargl

Q'=lQT. ( l .r.r0)

11f, thflm; a Qalcrr1trrio ornoqeuBatr rorono oneparopa /'. Bcrarronnuo
E{ofiffiflR-g.f,l lto.f-o o8qpsropa. Oneparop I nornseR 6yru rarrr, u1o6
sEffisffiEti[,r, r,gl qgggnqpgcrl oirepampln q I g,

1'. lg'eJ=a,

- 
(QrQ'l = lQ,iQn = 4@T +Q|QI =

= iQ(Qr + TVI = iQ(Q,I'l - o.

Brl,qrn Ernrrra€

(P,?) = o.



20. 8=A=n.

t, =QQT)" =iQ'tiQT =QrTa = HTt = H.

?'r = l.

3sl,qr[

8". O; =8.

Q; =(iQn'. =-iT'.Q' =-iT'Q,

Qz=tQT--iTQ'

Ilpaplranrorr 8; I q, o,{opr.(uro

T" =T.

. Tatur qarota, a,lre6pa cynepclrxorpll xoxe 6yrra uo6ygoaaaa a
gono*or.oo tptlrcn eprlmrar ouepatoplr I, f , H a EraerrEocrtrrr

H =Ql,

lr,Ql =o,

f=1.

0reaagno ttEt3olu' nro Il,fl]= 0..

ftepuron *.:* loryrarre oyuopcucrpll r ororsrl e !tt' rllo

rarlaomalrs xoorre oalscmr 8B BEl1pal trelaoto eprltororo ouo'

prmpo. Are qporo raao. f[.ra liort, qo6 ralo rlol1o oyneponrerpla,

rrosrrEoB lcryaarr ossparop I la staotrDocrm (f.f.f!. Toxl ila aro-

xero uo6ygyrau pa oytrspoopSrs I oleprnro aarr6py cynaponxotpU.

llpn aoraroareasl Etaorrrrtorel ogoprfitlra I n raatcalu'iono al-

stilnrtu I oelnornala4r 8 ytEgop qAigrq€xr, m6m [l,i]=0. Bt.qroar'

rtrcb r6u€Ir atq rrrorn alrlfuootl on€pampa I 6ylcro Ear:allr, qo

{I,r}=0. Tard ouepamp iloxsro Eaalart arrralgllsrr' Bsrasolrro

aaacrnrocd q,boFo onopalopa

lo. l0',Al=o

bnlAxn, aRa.florlqro ar i Ara rlrilnor.o ?', ,Irls altrrlllfuono I qr6p.

'|3trMo

(r.r.17)



lQ,Tl = o.

6=A=i l ,

Q: =iqTior =-i'zQ|?T =-87't''

Srtqror

f  =-1.

8'. Bprhoroorl Q, luxararx rlo 6yAemo. Ilaltanao, ulo rauilr,m-
u|aE H=e! eeprlmrnfi .

Tarnr qnrou, y AanoMy DnraAKy rpiilxa oueparo pls e, T, H oa-
AorLutnse raacrnaoori

H=4,

lT,Ql = o,

74 =-1.

( l . r . r8)

Eayaancrxo, qo orr€palop @, aaanorlvxo arc i f, e axrxalxifiatfl.

t l. Scrrarua orpy$"ypa oynepaarr6p

Y nouepqgarory lrpalpa$l rrr lxrsr.trrly.[x uaf,upocrlurl cyuopal_
tt6pt, grl 6.qrcntorBr it|Ira.qxox oyaepalruop Jtl. ,{4xo xqpaKTopHo-
rnry aaranElol orpynppu raxru a.trrdp. Oonolaop anaorlrlcrro ix e
Zr- rpa.op'nraaar - poenlecsag bolr mf,oparoplr ra Ara rc[aos: xapsl
I reuepsl, Bqra.[rEa ctpll.rype lopoor.r8ar onlnl,qnoursar
oruspertdD foxr 61nr .aEraira.y rrraa.ql

2".

|D,DI.- D,

tD,Qt_o,

Q,QI-D,

(r.2.r)

ryr D I @ uoeaarrarotr nl4uolljlqo napal r neuapul reueparoprr cynop-
anre6p|t.

y t&raAxy cyuopoarcGpa (f .f .f.S) xn r,l.l.16) u{r€Mo AEa renapli
eronerrE Q t opu ttapsl{il otoMcEr l/. fln nptruraA, noKaficolro, ulo

r|tnrirn c.yuopa,rre6pa (f .f .f Z) qx (1..1.I6) noxce 6yrn poorrnpetro
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EB€AoHHax a Hei onepampo 7',f=1, sruf, 6y,qe rnroxyrar[ po.lrb

trapsoro rrnoparopo. Poopaxyeuo Koityloropn

lQ,, l l= Q,T-TQ, =2Q,T = -2i iQ,T= -2tQ'

lQ,,?l' iATr' fiQ,',f = ziQ'

flprxognuo 4o cynepa.ll'e6pn lo gaorna rr€napnnMr oroiloa?axrr 8, Qt I

[BoMa naptrfitt g H | 'l' , ari oalosiar'[spm cnisniAxoutenxs

lQ,.Q,l  =2H6,., ,  (r '2 's)

lQ, 'Hl 'a, lT'Hl=o;

tQ"Tl= -2iQ'

lQ"T'l=2i8'

IIr: poru{psanr cynopa.nro6pt{ lror(€ 6yrr oagaxa ra*o't( EotraPfinrrr

e,rieueriiann Q,, Q , i naprtrur H, T ba r(,;orc (l.l'12) rpe6a Aouor'

rro{ cnllsl.[rtotuou tralr il

tQ,, ' t ]= +q, (r .3-3i

lH 'T-l=0'

. Po;lun;lertro anrnnisifirrf; bnepmp 'l', exl.il saAorlaxge oulrrl'q'

rotrrentrrr (l.l.f 8). PorQqfra

tQ;$= 8T - r8.' = 2pu1"' -uQz,

lQ,,'l l= iQ'tT - nll,l' = -Qt -'9'f = 0,

td'n'. lto,.n * lwJ,'T' -iQ,.+ Ia$n - n'Q,n =

= -,12, * 
le 

+lQ,Tt.. Q - Q7 = Q-,

e-,n - *p,,n- iu,n= *0, - Q, = 4,.

'f nrr r qu sor, aurrt.rl i q i tlrt nll onepamp I taprlrtnee cuipol.{aoutcnrt

tQ.r'Tl='2t1!., [O,fl=Q (r'8'4]
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a6o

IQ,,T1=Q., tQ",T'l=-Q, (r .2.6)

| 8. .(aorparne rrpotrxrirar o[oprerntrEnx plrrln

Teuep ra tttaqtrMo ?l laaotnnoctl rauimrosiasy, erl ruotavatolr-
cs Eanrnlcrrc cynepcuxerpii I se oonerxtrrr nlg xonxperrol rogeal.
Ilepm aa Boo rayaarcflxo, u1o ocrhrxn ranlmroaiar plnnnfi rra.qpary
eprlmroro onepaTopa, !o crleKtp fioro € AoAofcro rt|srasexnfi. .{oaege-
iro, trlo eaeprrernvul pletl l/ ir enepriero re pbnoro ayrx, e anorparxo
arpogxerxun. Ila alacrnslcrs e peoyrbrarou cnlrniguonrerr
cynepa.lrre6pn (f .1.12) vr (l.l.l6), a6o cnlmi,qnorreur (l.l.l7) lr
(r.r.r8).

Hexail Yo e anacirop {iyrrq,lero oneparopa O = I

QYr=qY, ( r .4.  l )

Togl, ocriarnn H =Qt

IfY, = qzY, (r .8.2)

Ilogleuo ra (1.8.1) t (l',8.2) oneparopori I I cropncraemocr enlrrlAno.
Iuenrltrr arTtrolryaanll T la Q.

QTY.= -qTY* (r .3.3)

I{TY, = qr'lYr.

tc 1f ,8.3) Erutrra€, qo ,\ye =cY-., Ie c - Koscrasra BopliyBautrs.

Y. nopag la Y, e EJracloxr Oyn*{eto raul.lrrorlauy la Eaocnuu arra-

qogntM qt, flro1o q*o, rd ffa€ rlcqs Arorparne Bnpo.qx(engr eg€pre-

Tf,qnsx. pirrir.

Brail,qeruo &oscraf,Ty aopryrartt. Hexafi rl', s nopMoraar sa oIs-

EXqr(t

. t lV, t= I .

Bygero Etrararn, toe Y, 6y.rh .raxox Hopr{ouana
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. ?Y"|ry >=lcf < Y 
"1Y." 

t=1cf

Buxoprcroayrcqn BracrllBocri onepampa ?' (1.1.17)' saarogrrrro

lcF =< y{lf' 4Y, ,=< Y"l?"|Y" >=< {lY" >= l.

Moaceuo Bu6par$ c= L

Taxnx .ttruord

fY"=Ye i  inP-r-Y. ( f .8.{)

,qlorpa"f,o BupoarrsEas trosyJtboEsr encpntrlqEnr piaaia e o4arr

ia flailnaxsrlsimsr sacal4ria cyrepcrrerpii. fltculo lcrye craa a rytLo-

BOrO eE€priex}' fo roroPSTb, rqo xa€ rlcq,e mssa cyllepcrMsrpis, rl3rqo

re ictye cf,any o EynroBoro eneprlen, m oylepcrrerplrr e ctrouraxlo

sopyruexa. IImannR upb nopymenaa cynepcrrerpli 6yae AsratbEo txrs-
rlrf,sjrno glsshse.

Ir$ruaelexo q€ oAHE cnoci6 AorsAeEEx ABoKporsorb rf,ponraeEsf,
EoByrb{rEnx orapre"uqtrrx plrrlr. Ocniarrs lfl,n=0, ro icnye eniarsr

cEcfeus EJlacnax oygrq,ll pp. E I I'

fg^ =l'r., (1.8.?

trhr = 4,9r,

Asl=t l ,ocr ie*r  f  =1.

floAlero oleparopor A r. qf phnurr l, rrropaerDayurr
anmrouytaqlnIIp,raen

l0?r = -l0tr, (l.a.c)

f.|}p' - 4o^.

Srl.qxu Bf,nJrxare, tr|o

ger =dp-r, 
!.t.tl

E =E-^'

Hynuoani enepmtnwrll plnnr naaaa.raerl*r la pirranar ptg^ =O .6o

Olr = 0. Touy ouepamp Q, jnr rrr o, EG noporFqp Grrrr ?-r, I r.e
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EyJIb (ItlD. (f .8.?)) | nyarcanfi eneprernrrutfi pineuu uo Ht€ ABottparfo-
rro BHpoA)t(gEd'. ., r r r,

Bra*geuo Kotrc?asry aopilynailfin, atrr D:ior{urb y rfopryay (1.0.?)
'  r t , -

14 =.QrprlQel >=<g*lQ?lrp^ >r 1,'.

Sal,qrr

c=JE'
Toxy

OP^ =G.l-^' (r'8'8)

SnafiIexo lllo Q ua g^.

e,o,=){Ar,e)e^ =}a,*Do. = (l.s.e)

I  r -= 
;0(l+ 

l)er = :JE(lr l)e_r.

'T06{.0

49' =JEg,, 9"9, =0, (r.8.ro)

Oe-, =4 O9, =JEg-,.

Eoranoarlo or'8eort rttt Yr I g^, erl alAlool,qarom oAuotiy I rory ca.
rory onepr.arrraory plorn. poeraagcro g^ tro t

g^ =crY. +c-"y-"

Oonhrnr g. eagoallraeae pbranen lgr = lg^, oAollltcgxo

c.I9. +c_.lFf-..= (cry, +c_ry_")

,grrr onepmopor f rE \ I y.., roero

3rY* +c-.Y, c \Y, +r:-.Y-r.

Erl.qrn

c, = lft,



c' '=7'c ' '

Poas'aoor qlel oucteuu € [acrytrttnfi

l ,= I ,  cr=c_r,

L=-1,  cq=.-c-q

Toll

I '
a, =c'{(Yr +Y_.)- ] i (Y""Y.) ,  ( r .8.r l )

o-, = c..(t - Y-.) = 
;i(Y," 

-Y,.),

I
Ae cr=E io YMoBtl HoPMYaalIHa.

g d. Hanupocriutl cy[epcnrErprqtri crsnorr

l. Cynopcxrorptttr E nil raprorrlitr xn ooq,xJrtrop

V nrouy laponpaQl !i!r poonrsaoro raf,[poct'funl uprrutagn c,ynep'

cr|Meapll a KaauroBin Mexatrl4l. Ileponf, npr|KJtaA - cyttopcf,rsrprq'

snil rapuorlqurrf, ocqxJta$op e Oaafitltro e6ygoramil Eraclxxr pyrti'

ilr. B S 1. Bnropncroryo.rr (1.1.6) f (f .f .0) itaur|utoMo r[xltbrorlad

H = l [ ,Q-l =lgf Q' f  b'  f  
'  + b'  l -b'  f '  |  -

-l sr $-b' f ' ! ' +b'b' f ' ! ' l.

ocxlnbrr b'b'=b'b- +1, oAep*stxo

H=lef U' f-  +b'b U'I '+t ' I - l l= (r .4.r)

=lsl' U, f- +b,b- lI- J'D=l8f (t'r- + I' f-1.

SaoBart{lio, qo cyriepcrterprrqnrtl rapiloslqf,ni'ocqlaelop

ca 13 cyru 6oaosnotl I Qeprioanoro ocqljtatrtplr

H =Ht+IIr {8{r(r't- +rt2r+lgrv'f- -rl2r. (r.4.21



t,l

Ereprie raryyry cynopcxilerpnlroro ocqxraropa plnra ryaro:
eE€prls By.[boati.x Korrrrarrb Gooouroro I @pnloaroro ocqnaampb cro-
poqyefEaa. [e o,prr ls Earcrnrrt xouenr{s cynopcrrefpllqarx [o,qe-
aef,, err! aOeplraerrca ra$oac y rgaRrorlil reopil noaa.

Cysepaapr.qs raproalrroio ocqxrrropa ratorb Bnrrr.q

Q=gb f '+s 'b ' f  
- ,  ( r .4.s)

.  A=- i (gb-f , -s 'b, t - )

flr rfgoro, Q roxeno aarlncarn y ,nrraAi Q, = iqT'.

Orepalop

T=2f ' I ' - t  . ( r .4.4).
Cnpargl,

tQT = t(g!- t' + g:b' !' Xzf ' f- - t) =

* 2'g'b' f - f' f - -,Gb-.f' + g'b' l-) =

u{b'f - 
-isb- f' -is'b' f ' =

=-r@b-!' *db't)=e,

Blaorl crarr I eneprutrrrl phnl cynepcnilerp[qxono rapnorlvuoro oc-
[nta?opo tarorb El|tt,rq

Y.,, i.t\,n1>, (1.4.6)

Eor, {,tf Ql+nrl,

TE

,\ =o,1,2,..., nr .0,1.

Sayraxrro, qo E.qaao[y rf,traiqry laacnrf, crqrr trt e ra$o* rrrcgnil
cnilor onepalopa I

Ila,n j >= 1zn, - t\n r,n, >

lo raaorn a4aqorf,rx 2n, -1, *eroxe ta6yaata onarrerb tt (,qnn.

trotropoti|ll raparpar[].
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Enoprrrurni plrnl cyrtepcruotptrttEoFo naprouilloro ocqf,rsropa

€ ABorptrEo nrpo,qireurru. Ia (f .{.6) 6t,t{llo,:t[o qB c aacai.qror cul'

Bnrgarsa qaoroa 6ooolsoro i rDePrlossom ocq,E[amplo. Ocrorurl

cras xae EynroDy eneprln I e nenxpolx+irnn!. Kagrnra onopnatrrqurx

plbuta cyueporx.arpuqlom ocqqnx?opa oo6pancsaa na p.rc. l.

12,0 > l l ,  l>

l l ,0>
a.

,/---\ l0,  l>

Pae. 1. Sroprerrral piast oynepcuxeiprtraoro raprorlqf,oro
oaq&tratopa.

. Crplnxaxr sa prc. I ao6l)axrcua gla onepampia Q

Ql,L,or= s,t|l4 - l, lt, ef4 -t, I >= o,

OVt",0>= O g-14 - l, l>= g'i6[t,0>,

R*3,-/
l0 'q > E=0

(r..1.0)

.?t

(r.{.1r)

gc g=fgle{, S''i,CIp-..1[i Oopryer, o rosnltrro no eaeopono rnorxgrrr

et, e BoarperEoD p€arlooq,leb rDopryr (1.8:lO), ge.

14,0>=9-, ,  l r t -1,  l>=9,,  ldr , [=JE

l. Glncporretple rLruoi qacrrlrcr

Ile e uepurrl Eprrrm.q lpoa8.rarra cyucpcurerpll o poaaui! clc-
mxl. Poerlsiero rllray qodrf,rry (r= l, i= l), ere pyraeu,ca D oAEG

rrxiprory npooropl:

i l  =+, p=*i*

Mu r:ra rroDoprrq, rqo {qguron oardron cyuepcrre,r4li e $c, ulo
raxlarmlial xoxat eariscaru y rrr.nc.ql H =A. E mrory trua.1ry

n= %z ( l . r . l2)
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,{:ta fcrynauus cy[opcsusrpli rpe6a saarrr onol]arop I', rrxtrf, 6n asrrr-
roxlftyBag le Q. Tartf, onopcrop aerxo no6aqurn: I noxlAaoro agrrro.
Myqye onopfrop lurepoll I , 11 =1, l, = I,

{o, / l= o (  l .4.  r8)
Touy l=^1.
Tarcxu qrtcr; uatoqr Q, I, H, Mfi Mor(eMo Uo6ygynarn arre6py cynep-
arxorpll (pnr. g f).
Bneorrrr Q;nrqlanx e I H e y =consrxe^:

QYt=QYt,  q= 
/Jr ,

I f t  = 'OrYr,  \=gz =*z/ '

llr = Y-r, P-. = Y.,

z--\

Eaeprsrrrrl plrrl e gaorparEo BnpoAatorurtr alAuonlAno ,qo arary I,
axnfi al4uorlgac pyry qaofltlrs E Aolarrrory rn al.q'extoxy narrpar-
ry. Hyriorrul crcprltnuaafi plrolr lo l=0 e aernpoAntoaufi. ltapruxa
erapFlr[trrnx ptralr rlarrol qcorlErcrt so6paxona ra pnc. 3.

Y, Y*

E=0

Pnc. 3. Exoprsrrrrl plrrl rLaraol qacrllrif,. Crphraun oo6paxce-
aa .{e onopalopa trrepoll ra xnurtroai OyBR4U.

! 6. Crrerpta porrrtprorc raprollrrorc'ooorrr"rono.
Eepele I oyloprape4r

l|lar 4pru ltp.rprQr e [oplEsstr a.trc6py I cyueparroopy. Tare
noplararla lae xox.nxalcu r.lrlr6uro epooyulrg AEa o6.€RTn, ari uopin-
lDplrog.



t'I

Pallure Ms pool'Jrs,qrurlr oAtty 6oconny l oAxy Qspulorny eyoonl

rlarsocrl. PosrasRemo renop nui Gooontll cryueul rlarcootl. Baegeuo

otroparopfi, arl onucytotl, n€pero.qn Mix Aroi,to t?ynegttrtr rltbaoorl

1.  =brb),  1. ,  =b,hi ,  ( r .6. f )

L,, L- e atra.,tonoM rexeparopln cynepcrnctpll Q,, Q- o rorc rl.qrls'

ulctro, ulo L, ourcytmb trepoxalrt 6ooon'6ooos.

Hafinpocrlunfi tanlarronlau, errfi' lrrapianrsrrf, rlAnocso AII

oueparoplo /., , to6m lL, ,Hl= g Mo€ Bnrtta

H =(b;ht" t ' t l2 l+(h)br+l l2 l ,  rv= t .  (1.6.2)

[e ioorponunf, Aaognrrrlpnril rapmoritrrufi ocnrraarop. Sayaaxtlro, c1o

caue cnlsnatrlngh lticror noptuono i gpynoru ocqnartopla r raulnltosl'

anl oa6eaue,rye xonyraqirc f,oro io L,.

I[an mro, ulo6 lcraxorrmr anre6py crrotpll ranLtllorlasr

(f .6.2), poopaxy€Mo

lt.,. t, l=lb,bi ,tt;4 tr= d;D; -D;t;

f foogaqrr*o n -- 
) t4' t  

-  t  ; t  ,) ,

It.,n=:tb;b;,b;b; -b;6;\= (r.6.s)

= lto;q +h;b,r=b;b; = L- ,
2-

I
11,. Nl = 

iab;bi,b; 
b; - b; b; I =

= -l(Diti +D;Di ) = - b;bi = -L. .
2

Tarxr qrxor, aare6pa cxretpll ll saAaerrcs rcreparoparn

L,, L-, ,N, nrl aa'qoaoagssrlrb cnbol;lornoalalr

lL. ,L- l=Ls1, ,  (r .6 '4)

[1. ' iY]=TI, '

w,,n1=s, [ iv,nl=o.
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Saynarmuo, EIo aru_r6pa Ko[yrETopi, onapalopla L,, L_, N, a6lraerrca
o aare6poro roilyraroblB culsolrx oneparopla.

Iloplenrcnrn errs0py (1.6.,t) to a.lrc6pon oynepcxrrerpli rlaulrn_
ro grl cyrlerl rlAxlsroed:

1. A-rru6pa (l.6.rt) nrnlovae rhgrr Koryrsnopr; ro4l nr arredpa
cynepcnrcrpil or.qaefbct ffi xoryfdtbpaMr, Tarl I autnftouyrampaun.

2. Ilpaoa qaqrnna (1.6.4) ne rtlc"rrTb raillnbroslary, ro4l 8x n cy-
uepcruetpll rarlarmulax EtoAr?b y npaay qacrntty nepocrarrru cnln-
nl4romoar (8,O1 = H

la L, I L_ no6ygyeuo epnlronl oileparopt{

I :=1. ,+L-, (1.6.q

1=Q,_L_l t i .

Illraeo rroArrlf,Tscb ra Emrd,q rutx oEoplToplr y xoopgxaarrory npeA-
sraDrerrl. oorlarrx

ci =.fr$,+iil, (r.6.0)

Ihi =ft@,+tp,),

aaarol[ro

f l  = j t tr ,  +iprl(x,.-e)I(x2+tpzr(t |- tpif l t  ptpz+ xF1,

I
11= -i;((r, +t&Xr, -rhl -G, +O,l(t, -tp1ll = x,p,- x,p,

Oq€ErAEo, up { I 1" roil!/t frt6 lo E , \= 1, - Botrdotrexra [orenry
rlarrcoctl pltxy. Te, Uo U,2.,Hl=0, €,posyrbraror lrraplaaraocti na-
rhr,rnlauy El,qaocro noropoiif, y fuoqrnl r,rr. f,ruo EBGcTR otrEy
lcorlrreRcBy onilny z=tr*iirt fd (elefio0oEfl,l rtoBoFry irdepo tttr-
aRgy tlaeonoro n€pcrlopergn:

. z'=e4 z

Iraaplamalctr rl'qsocuo raroro ribperropeare I f€opli troJr, leAe Ao
a6epexerua oapsAy. Tory ea agaaorleo 0 KnagroBoK, reopiexr rroJrs B
ql'olty Elrlagry porb oapatry rrrosy€ 1.. Elgtoat.qno r cynepcauerpll e



It'

Eocrrb Easay oynepsapslty. /,, rcaepye troaolxlrn r upocropi 4rox

6oaoEaux crynexin uilraocd. Agaaorlquo rollgsrao craoarlt' lqo nare-

psmpu cynepctrerpil rsropytorb tror<rporr r upocropi 6oaoraono i tpep-

rulonnom ctynesin rihrrocrl.

Arre6pa JIi r*xbparopia cxxerpii troE'aaana lo aiAnoalAuoro rpy-

soro JIl. Bnunrae trurasgt: arco rpyfla (rorairue xu 6ygero glorraarn

cyueprpyua) aiAnosi,qae cyuepaareGpl Jli.{lu trrrrannau un calueMocs

y EacrytrEouy naPanPaQl.

$ 0. CyuoprPYux

Ilpuragaero cuo.rarxy neari rractsrocrl rpyr JIl. llexafl

J, (i=1,...,n) roEeparopr (ir$iuireerralrrl oneparopu) rpyol JIt, grl

aaaoaiJrusgroru a.tre6pl Jli

t  J, ,J , l  = c lJ 1,

ci xacxtarorrct crpyxTyplrrrur KoEcraEfaME.

E.nerueat rpynr JIi to)Ksa oatrrc{rrtr y BnrnflAl

G=eu,

U =fT,J, ,

i ,= l  A,J,

Yi - traPausrpa ll€psrlopca8a.

Poarraseuo exlxy reneparopln cnrerpli ui,q dep ererexril npyuu

J, = ev J,e-u = J, +lll,J,l+ (r.0.8)

(1.0.r)

(r .6.2)
.)

I t
+ :-[t/,[U, J, Il + :!U,lU,IU, J,lW...

2-  ' '  ' -  3t-  -  ' -  ' -

Ocriarrn rlae xlcq,e raaorrrlcrs (f .0.f), To noxr6! ia lolaarlo (1.0.8)

uorrcsa o&u$caru sK nliliilEy rox6lsaq,irc reaeparopla. Tory

(r.6.{)



xt

Otrre, rorl nrBoptttopx olxerpll, arl yraopnnuca ul,q 4len orererria

. lPlrlr, piral .rlallall ror6lse[U cmpxx.
.Sygcro ltrranrtg, tqo6 rara caxa !.eac"traiotr xa.ua xlcqe I A.us

cysoprDyax. Heret Q- ae[apsl GJtor.oHrrr oyoopaare6pu, e - uaprt
alGloltE. Gylrpramopr &rAr€TLca euiEsl[Eo[|orBffrr

lQ,Q, l= 54, (1.0.6)

lD,,D,l= SDt,

(Q,D, l=CiQ,

N li, 4, Cj - orpyrrypal nororarrr.
Brcrur oytroplpyru orrrrlrrto r trrxory orxoiy rrnlad nr ,qre

orrsrftol ryyulr (1.0.8), .qe

IJ =U*+IJ-=tr,q *4",8, (r.0.6)

.1, .- orrmaltl llo.ll, i 8r, gtt 6yge uorgsaro Er*tta, aolo4lnrrgorqo
rosrrqdrrn r,lrc!f, Doo!8rl.

Poclasrero orhy rccrpun eacrls"lr nl.q doro c.acrortlr oylop-
lDltrr O- =ru-

0, = cu - erc- - = q +p _,el+ |p _1u _,ell+ ... = e + ett + elt a ...

Pornamslo ucpruri uop4qor

qt = tU -,el=E ls prel=E g,e,e _ ea,e) .
t t

Snqo a, earqalrl qtolr, rlo oAal]N<rro

Q'=Es,IQ,,Ql
I

tttt [Q,Q) ac eal&rt r aandpt oynepcrxerpll. Hax rt4oxo anrr-

norFmop lq,Ql.



t l

tt{o6 o,qepararn a npoaiil .ractnrl Qt} altrronyrarop' 6yAoxo s!r'

,tarn, nlo Er otr"ttroilyrytqr lo aclra f,cIraprnrf, orlrrorraix I lory'

Tyrorb o raprnrr. Togl

6t = le,(Q,Q, + QQ,l = le 1 IQIQ| = 2e t 4 4 .

Tarxu qunon, neputnf, noprAox e alrllsa rox6lraq,le 
"t"Ot*ptr.

Posraruero qpyrrfi nopf,Aox

I

C" =f,tu ,ru .a\=f,t1",g,,4",rio,l=

= *4q ^; 
rr,n,,e, D, - e, D,e,e,t= - i p p C n,e p, D, + e p, D,Q,l.

,[ofrmrca toro, ulo6 (') nnpaxaact rt"pos alnllny ronr6lrr4lp nslopa'

ropb uoxaa rxuororo le,,erf = 0. Toll

g" = -:ZZ. Ai",",(e,4 - 4grt =21 
'

=' i41 rr",",tQ,, D) = - tll 4 tie rQ,.

Atarori.rro rorttua troKaolTlt' ulo lcortr lapoll€tpn c, oa'qorlar

Etprb tnrqeoraAaattil E asrrl(rcttil' m rnql cope,"'tg raro* ltrpoxi'

ro,rlcr ttopoo ainlf, xy ron6lnaSlp rureparcpir.

Hax rAarocs aoctrsym' nto 0 pnparlaettos ropee alalhy ror'

Oinarrho resepatoplr, ano trapsxerpn tropErlopoab rrrlE Aatrlo EctlrE'

sl BracrRaoctl:

tn. e, arr[roryryptr el rclxa EorrapEtrln otoxorlil" I rory'

ryroru lo rtaparriln Gt€totrtatr! cyncpaJrrt6pt

le,,Qtl=0, [e,'Ql=O

2". e, arrxxoilyryroo xbr oo6oro

{e,,er} = 0
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I naannarotr*g sulrnnun fpacraao.
Poaransexo Ar{ upxrura.(y cydepcxrorpho, neaopatopr grol ga-

AollrLasrorl cynepalne6pi ( f . l. f 6). [oxalceno, n1o

G=eu, (1.0.?)

,\e

I

U =fqQ+tH,

cnpargl yrropnrorb rpyny rlgnocno onepaqli Hilorceunr.
Pospaxyenro Ao6yrox gaox eaelretrla

2

G=g,\" ,QnH =ru,  ( r .6.g)

t

G,=g,l.r0*ri l - er'.

Cropnoraerocl uacrrticrlo

u u'  t t r { t '+\UI ' l
e e z '- ' -  ' ,  ( r .0.9)

csparonrraoro Ars Errra.qry, t(orR orreparop [U,U'] xomyrye ls IJ I tt' .
V nsurory sf,traAr<y

tU.U' plfe,Q + t H,le',Q, + t H1=

=12e,Q,,e',e,1= -X(e,ee',e, - e',e,e,el -

( r .6.10)

= -E e,ellQ,Qtl = -Ee F;2H6,., = -21,e,{H,
t , j  -  t . l

Ae urr !fiRoprcranr re, rr.1o a, I cj arrunonryrl'rto *l* rc6crc {q,c,}--0
I a neuaptrua qreuaErarufl cynepaarcOpu.

le (1.6.10) 6avRuo, qoIU,t|'l crpargi &oxyrye a IJ 1(t', ooci.mxu
ff roryrye lo cynepaapegail[. To,ql



GG, = 

"llrt+d;n*<,+r)rt-Xsqin 

=G" - €u'

2A

(r.0.rr)

U" =I.eie+fH,

* '
s i=s,+ei,  t"  = t+t ' - I , .2,e' , .

Tarsx sraor, r (1.0,t1) lr[rtarrl€, qo rEo{irtr G yraopne rpy.

uy, ro.ralmo oy!.grpyry (lorye mron ol3xrrarl otroreEl I elerolt,

o6caacarl ,qo lrrop). qs Aqgrrn€fina tarArrr !ory, qo lrp.rerpr

oysoprpyEr 6ltrt neuepunr er.a.Fdr e crlsgrlr llacxlro.

E|qrdrrro rq. orgr raxnrrxl rgr.rr Qopryar (f .C.ll). Iloclt-

,qoaaa gr Alor.rersElb qrygr G I A'a3rltr y tf,rra1ry l=l'=O

(trgtalrrcrrrarrl oriprtopr u l U' rr rdorerr Il) rsscpye 'reoorl
rprsoreqll, oorhtrr lxQlnlnrrrrrblrl o[rporog Boaono o.ttoroEta

'xlortrr rarlar,rorlrs s ilroSauror p"=.-f,a,:!. C,rre a usoxy I npo-

arrasrDcr g,rnrrlrrrl rrprxr\r9 sylaprpprr.
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II. Cluepouclprrrr BrorroD. rsrtrlr.

| 1. Cyueporrcrpla I rrrnqolaa roaeroAll

Cyoeporrcparrnl raprorivuni ooqpamop, srrfi rn posr.[alyrrr

r $ t oepoorv poo,qtry. ottf,cy€ E€EsaeroAtroqi 6oaoxr i Qepxtoan. Be-
Enaoc urtirrt: tar roftgs aOeperru cyuepcnrerpio, sxrrlo BrtllroqIrrr
rcrsuoAlD ulrrr doooram I rlepxloraxu?

Ilpmollerc, qo oyuoporrrcrDln sodor'aeaaa rlarnoroarloily xa-

D.rt py ryadg6optr Q -0, Aa Q* - 
gb- t', Q = g'b' f'. HLrrncrermnl

rrgll!.p Qr. e. caoD qoplyr neo.rhrou rrom, qo Q-tt. Toty

toficlo rltportr ullruoteurBrl xagarrlep renoparopll, a rnx oarsu I
6y[opcu.iptp, t.illrrlnr. 6ooorrl oEoprmpl Dl; 6-, art EroArrL !

Q uorm aDyErq,ltrf, qir ottrgaropb

6t- -r,.(D-,f ),

gtr -+ 8'(6-,1'),

(t-(t-,t')' = B' O-,b"1.

(r.r. l)

!Dfrloxy

Tqrl

Q.= fr-(b-,b'lI' ,

9-= B'(b-,b*ll-.

G}mcpouclprrrrl mrtmr<irlaf, .lrf,moro

(2.r.4)

H=E-tt,l-+B,B-y-y.= (A.1.8)

= R-9, f,r- +R,g-(t- f, f-r=IB-,b-v, l- + B" B- .

Ilcrrl [8-,8'l= l+/(l-,D'). Tqd mrbrmltar nepeuuuero

11 = t't- +8'B- +V(b- ,b,ll,f' (3.r .4)
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Ilepurl Aogof,oa ostroye uessaeiloAlpsl Qoprlorr, lPyrB[ - Eoreno'

droql rbn codoto 6oeontr, fp{vrtt - reaerollp rln Goroaan I fcp

rlosrm.
g euoro uoqrtry t t posntay I' xoln rf, lrrtlrtf, nor.prroPg

oyneporxerpll' to titr treBaqrr$ Ix nr onepalopn, erl neperoAerl

6oeostr y ileprlonn I nauarn. tlpo noarpeopl, rlolsll E qpory

uaparpaill (r.1.rl tlrc craelfn ao torBEo. Ilpalurro otsi.alr, tqo

naropatlopr cynepcxnerpll l2,l.2l tropotoAefb 6orosrrl srar y

Oopl.lonixfi | raonaru.

! t. Matpr.rra pcaaleaqla Qrprlorur ctyucrh rlnrood

Qeprlosrl qncta olnolssrtra na6yBlro4b Atot sf,aqorb \ =0,1'

Tory rerrop ctiry ilorrctrr otrrtcyEarc s .llolroronop llonoraolcetgol

lr*atorol Qynrnll

'-fY"l' - \v.J '

Y, rtnnorl.lae frr=1, Yo - nt=O'

Qeprlorxl onopa"opn lr.qrDrtcf, xmpf,qitr

(r.r.r)

(r.r.r)

(r.!.t)

/'='=[: l), r'=''=(l :)
Touy ro*aro oertrtoatil

Q-= 8-o' ,

Q-= 8'o- '

o' I o- er'eeasl o rarpr4trrl llaYel

o' = 
|{o, 

+/or),

o- = 
|{o, 

-rrr}.

) (t.r.{)
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Cynepupe.qr rqfl oeanrucro

_l l
Q = Q, + Q = 

it 
(or+br)+;r.(o, -br) =

= jta- +a')o, * f,lt- - a' :",r= I,o, +{o1,

Q,-(Q.-g1n--f,A-(o, +n,y+f a.(o, -b,;= (2.2.6l

l l

.  
=-;(B- - g. lor+1(g- + B,lo, = 4or _ 4o',

Ao rn ltatri [ooleqcrrr cptdroru otcpamph

I
8r=;(D'+B-1, lr.2.l,2

I
D,=;(D'-8-) .

'1

Ilrra.qrcxo t!.BorG, W Q=[QT. lloplrrnovr (2.3.6) t (2.3.6) 6a-
qxtro, lqo

.  T=ot Q.2.8)

I tann qtrEof,, Qr=lQrar.
I[lo lc, qo ompcrop I plrrrl rerprrd llayal orr rorrra orrmrn

El.qniy, rtroAi'rt b reraaly I 1r.2.6r, ocrlarrn cixa o! rsrnrory-
lye lr O.

t|lrrrclo nrlnuorlar

II = B- 0'a'a- + 8'D-o-o' ,

I
o.o. =i(t+o,),

o-o. =|0-o,),

(2.r.6)

ArrcpnorolyDqt

(2.2.5'



=i l l '  ,8 ' t+ ; tB- ,8 ' to, '

1"V rarprraory trpoAo"aErolll, a arory o. rlarolaaua, tratlartoslar

2T

(2.2. r())

0\

n-)'
(2.2.rr)

t"N-8"

fl-= jE

12.2.r2'

H..l il- r|Iilprtcs 9!rrrr!"crtcp[{arlt! trap"aoporl' I nfuart y upo'

cropr opoNcoulosen rsttx $yttcqll.
Hr rrod ouapur,:1rlr I i & irul.lrtonlel aaurnrsro

g.i f  
-(8,o,+4or) '  

=$ +Bl+8.8.o,o.+f icro,= (2.2.fS)

={+81+t lF. ,4 lo,

I{txaro Bl,q!drg?t, nlg lt I rll- 4pAcraaaest :r .Darmpuao}raiof,y

rnr,rrgl (2.2.12, (rDarropg.aqts oaBoqr€ trpqlcraartouua y Ef,rrrr{l Ao-
6tmry). ltrarepqg aayra:rrro, qo crrto Qartoprea4ls rarl,llmniany

Aac.lb xoxJtrrlqb arails rorri pola'reru 6arar;or aaSar rnaarouol

rsr.as,lrtt. Bneprne 6earfiFcso Ao cyriallclrrorpii rorog Qarmpuoa{r
6yB aanpotror{orannf, lllpedsrcpou.

! 8. Cyneguorerq,laa

V qFory ucparpa$l rf, BoErperuoy€ro Eronr.q cuepampln 8., 8_.

Bygelo Errrart: j{, rqo6 rnrdnloafas (2.2,fO) 'ru (9.3.1&) 6yr raagpr-

tlr.rgri aa lxuy.trtcon. ll, ;o6eausqfe$.4 rnGolorrr

"=["f ,'; )= (x"
It



a'.ft+f*r{tD, p.4*,

m f(:) -.qorlnm OyEt cL aooglrrotr r.
IIpr 7(r) = r 8r = It t rrr nprroArro ]to poarrrrlrDuoro pruluo

oy!.DrucrDrqroo mpnonlrroro ooq|rrt ollr. Toty (l.g.f) ro$axl
Dosr|fllnr rl rra yalr.rbaorf,r onaparopb sBrq.Eas I aapqg'rou-
l| Fqf,orlqro!,'o 6qltlt'opa.

, h4uyoro rrlrrroryilmp I roryralop, arl aroletr y n drb
tulrr (l.l.l0)

V,El-|1@'+rrt, (r.s.r)

lE.B' lo i l  =W'.
&

thrrr slror, sf.uaFrlllprqtrl nrtrtrort.E ..ranrrtror lal

I

(r.8.r)

(8.8.8)

(4.8.{)

U uDrprronnrt, r rott o, d.rooufrr rarprqt, oyncporroDrnarl
raPllaDt LDlrr|r|tt

n -f,O'+tf rrla,1.

u,.!r<f +ytr1.|{rr+4),

U'=* *' l '

F oaroyt raaxqjD toufr r 6omrerr, f .o, - ror:rolln rleprto-
dr r 6ommrr. h:rp rl,g|lnr, ry 6oloa-6omrrr rreeroAlr I
irfrlorfrertr rr..rolr x;rDrro. e|Fop I roD orrob eyan4lcn
l(xl, u7 rr 6rlrro r..tr.rr oyncDrorcrqlaror. {amo oyrrpuoroa.
ftrrrc rrrtt r,!D r)IaqlD /(r), nrr ll'rorlr tr f(r) oslrrl[rouea.
r|I/'(r)tf(r).

Poolorro 6ltqr lpruuo .rrqor lf(rl= y. Cyucpcrrerpnrrn!
lrrLraoahr aalrnaro



le

n =l{r' +rt +o,).
I

pyroporrcrpnrnl naprrepn ft - qe mlnorlqrl ooqttrro1[, tldtr,

rorlarr elur erlqcnl oAru rl.qrooro .1pyrrt! !r iof,6tr n"!t

.  n,=)@,+s'rr)=;(pt+q),

Ur=f!1,

a r'cpn"rf,lrr,,*t fl""r""

E,=n+l l2t l l2,  a=0,1,2, . . . .

llomnqlanrrl ereprll I olonrp l|- eOporcrl ra pnc. 8.

Prc. 8. florcrnlalrrl onepr{l I cuerrp H, | fl-.

Sayiarcrro, .n1o roxorarra, !. try rl.l;tlerrrDrt.r U,l2 | U-12
tn H, | trl-, phsa Dtq.qul rlx encprrtlranrn plluen mprorlrrrr

oeanaelopb. Care qc mOoeaerye l0lrarne aropr lrFrrnf,, phatr 11. t
If-, or mrrlnor E=0 (ate E, rc lorye pbre E=0). {o nprqprt p

cuorrly rolron, rrrLnaorlrrn rol qr1lrrnrrl
pbrl, nph rynoronr, € Alortprtro tlportirrtrl.
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$ 4. Eucprtt Elayyry I lorrononlr oyuspnomnq,iary

V llof,y naparpaQl rn rsscrrl{o yroBn tcryrenxe a6o

xlAc]trroctl rctnlroArn€Bot! pirra o enepriero E=0 Ns uaxLnrmxiury

(:t.3.8)). I{c urrarnn gocal.qxsno Bimerorr [4]. Byao troraltantc,

qo lcryrcnaa pbrn . la 6 = 0 Brrasaqa€Tbcs mo6a.lrbnntrrt

tqactrrlocrarf, clmoptro"elSiuty I se oar€rrtrb ri.q fiorc Bogrltsrsore

sxrrtrly.

Plrrf,Err Ata oororEol:rarry sanxlusuo

//Yu = 6. (2;4.1,

Sayralcnro, ulo [I/,o,t=Q. Tony Yo xoxo 6yrn oAxortacgo uocroro Qyt

raqlep H I o,.

Y^ =fYJl ,q.ne upoerruli o, =1,
-  \ ( , /

/o\  , -
% =l 

-_ 
|  A.lra trpocr.:"! i  o. = -1.

(2.4.2'

(2.r.8)

(2.4.4'

(2.4.6',i'

(2.4.61

fl r :rsrr8Jtarrtl[ (2.1.21 a (2'4. f )' otrep,|3rmo

(H, o .l|,q]=0.

\  0 H-) \0 )

air l4Rl .

It.,tii = 0 a6o B- B'Y; = 0

Au'eibatib !tr, li'; uiidiri ptssrrng

l fY;=I  a6o 8' f , jY;=9'

Ia (S.d.l[ (2.{.6) Iar Yo' I % orel;)Kyexo pirnrr rt t: r

BtYi =0'

Cupargl, Er oorrvsl (2.'1.4) uoxeuo aatrttc&rn
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< Yo'lr-8" lW; >=< B'Yjl8'Yi >= 0,

srlArn lnuJrulae, qo 8'Yo'=Q. Aaaaoni'{tlo Ea ooEoal (2.{'6) Alrr Yo

oAolrxqy€f,o plrraxal 8-Y; = O. O'ferttAHo raKox' rlo sKqo saiqolllb'

rardrbc,a pbaeraa (2.4.6t, ro cagoalaraeromce (2.4.4) uu (2.4'6).

B grcory ruusAi plaxaraa (2.4.6) aauuue*o

(2.4.r1

Poor'sox! qxx plExsrb xax)rb Elrrat l

x; =".-n[*irt'n). (2.4.8)

l{ae mro, qo6 Y; ,qllaro 6yaa !traoEoto Oygrqlerc II, lora trorrlra

6yrr xragparrrro lrrerporra.,{ae rnaglulrraoi lamrporrooll Yf lo-

rpl6ag, uo6

(*f .rr'l)'',; =o

j *6ya-- rps .r-+t@.

.{pa raa.apanrroi lrrerpoarocrt Y; uo4tl6ro, n1o6

(3.4.0)

Jw1t1* - 
-. trpr r -+ to.

o

(2.4.1o)

Yrorr (2,{.9) t (2.4.f0) aeoyrlcai. Tory lcuye rLusxr ogra la abyrrqlr

S, sra xoxe 6yrr roproBaaa. flrn1o lcxye cras o EymoEon ereprlen

Ng H_, m ro lcnye Ns H. I saauarc. I{e ooxalae, qo orai I Ey.

JrLoEo& ercpnloo Axs otrrltiextt a trolslr raxlarrorlarox Il o oArru

6oeossrr oryrroror r|.urrood e rooapq4ucani.

8rnafino, rrcrno 6yrq ElnIotG, rolu tl olna le OWKqtl tyo' Eo

rorrtc 667.rn aopuoEaaa. [e ooraroe, rqo ae lcnye oreuy la ayltorort

ereprlero.
Tcrrr wpor, (2.4.9) I (l.4.r0) Dralaqarocb yrosr Ea syuop-

.uorosqlra trnE aBEx loEyi crar I Eyrurrop eaeprlen I rae rloqo rorn
oyucpouuc4ilr. llaaa rcr[ppndr oynensorclq,lrey r ortlrqorll o6uo-
.d ne roxo arlflrsyrf, aa atrfto{arr{ yroo (S rl.9 ,r* ,! " ". fory

rotopsrb, qo lcnyaarr8 a6o nop!rueru ojntopcrx.tltl t|{i:glrtBrsTrcf,
Ton(Morlqrt|ilf, rracTaD{rc?8lr cytrrpnarrBEF.lls.I,l, - ocdagn lFoclo tt.
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urnlrprt ql ramtrroorl, *onr 7(r) rao Droaaqoll esa&n trpr r+ tto.

fin. pro.4).

'ho. d; I - rorrr ogUcpoucr'p{it lolye roproraarl
por!'raoi |tr8 Yri

6 - lqr oyurpouorptf,! loFys roprorarrl
peE'rooa;tl yj;

E, ! - O|lottaltd nopyEesa oyldDcf,rorplr: re lorSn
Eopro.Eolo pou'ecny at 1at qpld to yi.

tluu tuaor, arqo P(r) rae pleal.orarur trpf, r+t@., m lorye
orar t. EcO I reo rioqc rosra oyucpouelPta, arulo Z(r) rae oua.
rorl raanr !p! r+iro.r 

'o 
ae loaye oraay la .e=6 I oyueporxerpla e

ouottarlo tropynroar" lloxar ortlmf!, trlo [Eranarr npo loryraara rr
IoplrncnEs oyUcporrapll or'8sa!o lo tonoaorlqsrrtr EJraorf,EooTarrE



8S

c'intopnoDoEq,ilJry. BBaKn [/(r) op|t r+ie. e TtonororltlErrr rapir'rlc.
pBcrt{ralas I rorg se uixeptroa nprl xornx .qeoopxaq,lar oytrapttoNr.
qtaay.

$ 6. (Danropraaqll raxlalroalery I oynepcrrerpls

Posnanlemo lariattoulaR. ltcxft ouacye pyx ttacfrxar r oAtorn.
rlproxy upocropt

I
H =ie, +U(r)).

Oarropxeyrau raulnrrorlau oof,Nqie ganficerr fioro y anraegl

H -  B'B'  +e= H_+s,

Ao

If  B- = H_ =|{o '*W'-W,),

e - Koncraara. rKA iaonDocrrca eneprlerc Qartopnoaqll.
b Q.A.$ &rs cyrepuorenqiaay oAepxyero plararna

l<w' -v'1,"=)u<,t.

(2.6.r)

12.6.21

(2.0 t)

{e e relklfixe ,qu{repoa[iamao plrnnnnS 0 sKono rpe6a,oldm flg
I(r) , rar le.

Hexafi oyuepumorqial ra€ Bfioaaq€tri cnarr "*' l'-', Kotx r
trpsraye go +o I -@ BlAnoEl,[Ho. Ocsousni cms ra{lnr'Toalaay I/- upr
q,romy xa€ ayrrrcEy eueprho. Ocrlarxn l, t t/- rlmi rlrrtort'o, Ba roa-

crairry e, to eaeprir I xlxarola Qyrrrria ocaotnono'sDrny I/ rod ea-

trnlul,Tlca

.Eo = a,

Y.(')=".,p(-i"n'*)

Tarrr .rxsor, srulo nqoerrcn Oartopn9yrarx raxllt'lorlaa, lo rr

iloxsxo mqro oslf,tr eaeprho I xrrurcay Oysrq,lro bcrorroru orany.

ffr spuxJra.q lxrauf,uero aparropnsaqlp mxl.lmorlary pri rrnrr-

Ky pyxy qaclrrlxx s ncres&laJtl

ju1t1=-o61r), 'c>0,
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Ao 6(r) - 6-Qyn*q,tg.

Cluepnolcn4hr uryraeuo y rrr:ragl, oo6pa*onory na pre. 6.

Pnc. 6. Cyuepnomnnlan ,urr Bf,tra,qry pyxy qacrrnrs r
norenq,iali -c0(r).

B araalrrqslf, Qoprl cynepoorsadan oartnnroilo

tr(r) = l1qvl-61-r11,

se 0(r) - O-Oyarq,k.

Tonl plrrrnaa (2.6.21Ma€ rnrrrrl

I
- t(At -2A6(xrr+e = -n6(r),

ar*rEcr egarollrro

A =CL,

t l
e=-!A'=- i61' .

22

Eaeprla I xrnlroaa Qynxslr ocgorsoro crart b qloiry Bstra,qxy
eallrlllytsci

s

Eo=e=-1r, ,2,

Yo * Ce-ottt.
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lllcan npoae.qenoi garropxsauii Ao H-, xt rortono tro6y.qyBarx
cytropcnrcrpulrrfi toprxap //. I yraopnrn y rarrl cnocl6 cyuepon.
xerprrxnfi ralrlJtbrorlarr, nrxfi rlgnorlgae rrllgnoxy raxlar,malaxy
(2.6.f). Cuerrpn rrxl4rol,o raulnrmxlaxy H I H- erlu1srl oAnn
ElAEocRo o4f,ono rf, Kouctarr"y e rlAnorl,qso Ao (2.6,2).

t 6. 8r'aaox rarnt,oltrr iftbt(tll cytrcpcBrsrpsqlf,r [aprropll

flpnraguenib, rrlo cyfi epcrrilbfp{'li{trl rrfi l;rr,ronlau mo'|ce 6yrr oa.
nncaanll y rnr;n1l

(H o \
i l= l  l

\0 n ) '

Ae H,=B R' , I { -=R' l l  e Qarropraorar i .
PorraeHem<r oo'qaqy sa uacnl sraqeure I uacni $ynnuli

(H. o ')[*;'l=,, 
fY..)

\o n ) \v:)-  ' . . \v ; /

L{e piaraxxe posuaiqaerbca Ha ABa BeaaJrexnl phunuut

(2.0.1)

' (2.6.2'

(2.0.8)

8- B'.Y: = fi\',i,

B'B'V; = &,Y. ,

Yj e naacxa Oytruis H., Y: * raacna Qyurqk ff-.
Bsafi 1emo oB' r3oK xEr{Jr r,on nx Oys xq,l fi cytrepcnrlerlrrtllnx trap?Ee-

pir. Aas rlroro noAicuo na a|ry i npany qasrfiEu (2,6.2) oueparopou lt'

R'It- B'Y: = 6"B'Y,'

llopirnnroun qe plouanna to (2.0.8), ouaxoArruo

B'Y.'=cY. '

,{aa xoRcraxrn tropilyrosx{ c oAepxy€rro

(2.0.4)

14'=< s'VjlB-Yj >=<Y,.lB-8'lYj >= 4.
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Tarur traorr

I'Y; =J4V; 
. (2.0.6)

Aseaonlqro soAleaurr onopuopof, B- na (2.6.8), aEaxoArf,o

rv; =,[F3;. (2.0.0)

Oopryar (2.0.6) I (2.0.0) oa,qaxrrl sl'{oor rlx xanntolrilr.

Oysrqleun oytrolrorrr€rprrrrnr uaprreplr.
8a5rra*rro, rto (2.0.6) I (2.0.0) e rlgo6pa:rcerua[ Oopryrf,

(1.8.E), rar e Eae.rd,q;cor oysopocrorpli. Cnpaagl,

', =(*JJ, ' ,=(;),
IO 9r 9+ rJIaCrl rerropr ouepalopa r=or.

Oopryay (1.8.8) loal oartlrtuof,o

(; iX.;)=s[J,) Na ,=,,

(  o , - ) f  o
(r  oJ(v;)=€(. ; )  Ma r=-r '

orllrn

s 'fV; ="lF-V;'

try.- ="{f,v;

Otxcr, f,x eloly nprxogrro Io Qoprya (2.0.6) I ti.O.Ol.
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Hexa! .q:rg Il- lonye o{aa o Eyrloron eneprlen, txr{ a!a!oqa-
erbc{ I ptrraxaa 8-}i=Q. To,ql .A.lt l/. na lcaye cTary o ryrbosob
eneprlen.

Itaprruo orropnorrrrxrrx pbula .fiI- t I/. io6paaceaa aa pno. 6.

t

Y
2

Y,

YtY
I

V;

HH

R-/
B'

Eo- o

Psc. 6. Eaeprern'rnl cloxrpl otlrrspcrrrsrpgsarr laprsopla IJ_ t
I/.. CrpLnxau ao6pa:xero gln oneparoph gr aa y,r.

Eropreruut pirri cyu.po&xeaprqurrr [aprssplr fl* e6haume,
oE Brttatr^u aaitrrxaqotb oEopnmrqaoro ptags E=0. Aar Il. y,qalo-
ry EEu.rqry ae tcaye otaly Io E=0. fllcaa o6.e4rarna oynopo||f,erTprg.
atx uaprf,opb y qgur-xt raxlnbfoniar nprxo,qsxo Ao clrnopcxrorprs.
aol nalnrrr: lct ereprerrvrl ptatl e AaorcparEo rspoglcourrlr aa
Er8arror ayJrloroto ereprnfrrraoro piara.

$ 7. Torae anarolxaaEa orortpa I rDcrborrr:,Dy!rqt!
pllassxa ltrpeSirrepa 8 Aotrof,or.ob oyneporrerpll

,(al rnacrarocrl cynepcurorpll. a e.ane ,ilt;oftUarn€ alrpDAr€ala Eo-
Byrb{rDrr plDrlD I ioxynura oraay lo rynLoEoro oEoprlcxr, .[ax}tb xorti-
asrlorb lps uorlrl yrolar roqso osolTx ouexrp I rrsrroll Oysrq[ptEa{aEa Itrpoglrrcpa [gl. Bxacalgon oytroporudrp$ oyneporxcrpnrxl
uaprnoprt llr raro{L oAtaror! caorrp!; er D|lstrTro|. Frn?F1 FtDaa o
euepnlero pirnon xyaro.
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Pcraasoxo plrreuua sa Bnacsi slattef,lrs I raacnl Oysr4ti ]t,,
Ilepet tux, sx cQoprynnparrc .arqJrbny orouy roqaoFo enaxoArtccsra
orcprerrrqErx plub I rtJ{lllgtlr Oysrqil /f,, Doarnarexo upnrcnag la
olmepaclexq,laJol ll(r)=qtb.r, ,qp a>0. IIpn cr>0 I/. xae crat lo
f,yrhoroe. egtprlcn t = 0.

Ilp{trAilerp

u, = 
)in' ,u,).

D q,bq{x 4el|*rtcd

u- (cr,r) = ar thrr-;fu = o' :$:l-;- = -9(!j-!)*o. (a.?.1)

A&aorl.tlo

U,(cr,r;= -9$1J)*or. (2.7.2'

Glrtearr e aacryuaril f,oroa?. U.(c,r) nleaa aarlsr ca.-l=clr uorcaa
trgponncalf, repee U-

Tory

u.(o,:)=-9r$$J)sa. =-.9r(Ql{)+cf +<r: -c,f =

= U-(crr,:)+cr *ai

H,(o,x)= fl-(a,,rl*d#

Srqo c,>0, ro lrtrlxsri pbcar Ara l/_(c,.r).euoly pianui ayaro.

4e me ro*ardolr, Erroprctoryntta (3.?..1), Erranaqtrrn naisuxcquf
ptroar l/,(c,r)

(s.7.8)

(2.7.41

, .  cr-c l
ot=--1" (2.7.61
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hpr oxaxo4xexri &, xx cyrrelo nxttopltcrarl{ og,ay la anactrBocrofr

cynepclruerpli, a care F, I{o I{. }rae trafisRx'tnfi plleilb a syJtLoaoro

eueprierc.
crcoprcraelrocb ApyroK, aansrgsictloi ertepnernvnl pirnl lI. (c, r) I

H-(q,rl .adiratotrce, ar arrrarroM gafitrnncqoto uyJr!;cnoro pl88s. Tory

,'i, e ra*orr onopnsrrttrnu pinueu H-(ct,.r), lx:rri cJliAyg sa sytb{rslu'r

piDs€M. To6ro f,, - r{€ nePm|ril d61'.rttt"'rr1fi plneur I/-(Cl,r).

flooroplorcvn lro pao ontmany DEtrrc trpo4eAypy' uo6ygyeuo ,uo
l/_ (c,, r) eyi6fltffllhpn.rno($ tt4Fropn

Ae

SpiArh .ouaxoA,utuo

t/- (cr,,r) = |/-(61r, 
"l 

* d*

Cr =Cr I  =A-2.

flpoaorr*yero Aany upot{€Aypy, po6&8q!r rc KoigRor;v Kpoql earlf,y

d"=c,-r- l=cr- l  Ao txx slp, uot(a or.>0. , t<o. y tarult  cn'rcl6 ogep'

xyeMo rrolaril eaopr€Trrtxlril cnertp ruiuilrronlary

,. c'-cri . cl -cl at -(a-2)'
-r=--T----T-=- 2

n.=|t" '  -cf  +crf  -ol+.. .+c1",  -ol ;  =

= j to.' -":l = 
](cr: -(cr*zf ),

(2.7.o1

(2.7. \

AG 
' l : ' ( l .

AJrs qacrrsxr, u{o pyra€rblr n norexu,ia;:i -or(cr+l)/2chr.r eEeprretrv'

unfl ctrextp 3antrluofbca

n"=!v ' - ro- , ) ' ) -*= *#, ,s4.
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Bnplurarraru *oilonrrril, rplr aaaclrrocrlfi oytepcbrerpll, ernl

.qer roxnrrlctr no6ygyratr trepoqtlrf upoqolypy I cnaltn ou.pnorf,q-
rr! onerrp 6ylo to , tllo ff. I l/- (w A, I U-l rlEplorrctrcr tla*r

eaiqerErr uapauorpta I a.qornruoro uoorlirop (gr,(2.7.8) | 12.7.111.
Cnbrl.qromsrxe (3. 7.8) r srrerblo{y ertrErr.ro

U. (<r, r) = Y- 161, , r) + 2R(c. ), (8.?.8)

Ic i - Boronilrr, a c rorco oaraqa?r nLlrl ua6lp uaparerph. Yxo-
ry (2.?.S) Oygero riof,rarf, yiloEoto Qoprluraplaarrocr{, a nolel4la.rn,

erl caAorbtstrrrb rlro yrory - $oprluraplanrrxra norrnq,hnarn.

.[4e Qopxlxraplamunx rorordarla trx rorieno noOy,qyrarr Inpa-
q,ltf,y tlpoqqAypy ,reroAffi.sltr oscprgrtrf,ono cuertpr, r rerrox' rrn-

rtornx r[ysrqtil.

Polraarcro pllnaasr na rnacsl .Eaqof,ue I raacnl Oynnqll

Ilo6yryero rc l/-(c,r)

Il-(oqr)Y.(r) = 4Y(r).

[aprsepr l, rrxopneloryo-

!rr| iDoprkmplarrslc;r (2.7.81, oAopxtro

H'(o'xl = ll -(c,' r) + fi'(ct' )'

,{o ll-(c,,r) oxory 6yly€uo cynopcxuorpnttf,ono traprRepa I rnropncto-

ryero Qopnlraaplaaruic*

l/. (cr" r; = IJ- (<rt' x) + Rt (ctt )'

Ilpogor*yorr llepeElf, ry trpor(eAyPyr oAeprcyero

H.(o',-r ' r \  = l t ' (c,;r)+{,(ct ') ' '

' .
Orlqrx enaprsrrvrxil ctrsrrp H-(o,r) oatrrrrrrsro

Q.r.e,

E. = {,(crr)+.Rr,(c.)+...+ ((c.).

Ha pro. 7 ao6pa:rena lrcpaq,tfisa spoqolypa

(2.?.ro)



f
. - :  t*(o) ---  l* ,
\(c) tad..'\(q) J

- 

j

Yjur J 
o'

rll

It_(cr) ltJa)- l/*(q)*R,=
*H-(er,)+R, 

- I l_(q)+R, +R,

ho. 7. hrpurrrl ourrrpl rerlar'r.oatertr, r*l lrlrrrnrl
' 

rrradrcr lrpqllaot rDoqipp[. Orptrrcau oo6garoar

,flr oroprroph.

l]1d proyron Aoror.nr ;o.o rrDrrB .qrr x.urorrr iDyu-

v; 1"t = 
tf,,8'(cr)Yf 

(c,),

Y; c) = 
J4hrrerlTt 

a'rc,)yo (cr,), Ge.?.rr)

'r'-rc) - JF*ff 
,n (o)iEfu.ai to, I " Jh't' 

(c-, )Yf (a-l

Xrrrron Oyarqlr Yf (cr.) rroraraerroa plrrraunr

I (er..r)Yo(c.)=Q

16o r orll r[oprt

Eall$cr

(*."*.'o)'e;{4.;=s



Yf (c,) =c expf -i"t".,rir')

{ . ,

(z.'.r.r2,

T6:r.rM gru0{; I fraalxy i}opvixraplarrxnx urx,eaqlaaltr a 4ouo-

EnDro qyroDolroepi{ txoDfbct Hncro a.nne6paiqRnur ||G'r'o2y1srn oxafiln

ax ascprr?rGrrrl cnarrp, rax I xuu,lrrosi dlyrxuii 1,lrrrrrurs Ulpedn-

rnpe. V r|rl|.tt0, trpUmlqtroro r-i:i{rttsTopa (z.?.ff) 'IrexoAnTD y

ll.qox;; 'oplyly

I

Y=_n(0.) 'Vo.
al nl

! 8. Ooprtraaplaatnl uocenq,la.rx

Ae.dnrxo plrrora ra Qopulnraplagrsl norssq,laar (2.?.8). Ha
roEl olmcptroiseqbty 4e pbuarne oauf,Er.rbcc y raxlf, Qoi r.i

Wt (o.,r\ +if (d,x) = fi'2 | ar,v) -7'(a,,r)+ ?.ri'(c, ). (2.8.r)

I{e oma.Bre so.ulrtfuo $ynrtnloxanrao.gxr}opear{alrxe pinnarxa I oaa-
irc ilot! earaarnsil pooD'naotr Eu4aetrcr Esnori.rrrlnil. SsailAexo xl-
tbKa trectrottrx lnon'narlr.

1o. Illyraer,ro i.'r'ol'.qoorc y anr.negt

t/(ct'P,r) = otl(r;1P

Planausa (2.8.1) eanrureuo

(2.8.2)

a2f2 +2agl +F'+ay' =

=ai./rt +2a, F,.f +pf -c, / '+2R(a,,p,).

3 qtoro plrrsxs[ rE rraeuo axa{rx a, = a,(c,p), F, = g,(o.,9) t
4 =&(a,,F,). To6ro ruaerco orspr*arlt se 6l;,irusrsix rpu piurrarrrr ,4na
napauerpla ar, 0, I o.qernu,r<f uocrif,uol R,. I{e 4ocanae'r'r,r:l ru6opou

f '= Af '  rBl  +Q, (2.$.3)



,t8

Ae A,B,C= comr. IlpnplrBrr|oqf, rooolq,l€rrr 6ha tr t I l, olrp[rrro
rp|r plDrnBra o aBxt ro'.ero of,ifi?|r a,, 0,, 4. Ttrlr qtlor, (g.g.S]
t (2.8.4) raaraqa(nb oAnB le pool'rerll (8.?.fS).

2". |rQl=af 1yYag11111 (r.8..)

flprrbmr uelil, rralorlqrtrl rrp[ro{y ritralry, .rlro!!xo, tqo
/(r) norrrra eagorllrnnrn plrrmne

f '=,$t+8. (r.8.5)

(r.8.6)go.

Io

El,qrlrnro, qo

otynrll Qoprl

!'.J71rq.

4ofi poor'eoor rotn 6yrr aatrlcaltl nrol; t rr.

(r.E.oy=#!-,
, lF0'+tt

TO

. s,=Jffi.

V urory ronco nopoxoaarror,.epoonruf, urlry e= rfm.

,1". Tprr poob'eorr, rarorgnl rf,qo, roory.rb Otrrf, od'qrEanl I
OAFI

v=&.
,lpl'+gt +q

(r.8.8)

Sral.tcro p,lrlerre, rxort trorrrre ulmLrrlrrrl r sart;-.*t
t. &r, qtono po.puyGro ff t f , w lrqldrr y ptuane (|.?.f|)
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*z -rr 'f ' !2o,Ff +9'
pt '+gI+q

s," - t @ e + zP.Pl - (?aq - I sl
pf '+sI  +q Jpf,  *s l  +c

,(,ne roro, qod ogepxarn ne 6larnre rprox plraeab 4ar rr' F,, 4 ts
crpynqypr flt' I V' EnAno, rqo Jf troarrxsa 6ylr poor'aonox plrrart'e

7'=P11y,{pJiliQ,

Ao PU) noaluor no .,/r, rarnl, 4o6

(! (o s + 2F pl - (2o q - $ gl) P (jD = P,U),

4e &U) - norhor ro Erqo ,qpynoro clcoratr.
Plarenae Qoprhraplamxocl ra6npae rx$rrgy

(2.8.r0)

(ol +91'+Ql@g+2$pl-(2aq-$gr)tyrl= . ,:

= (c,/ + p, )z -(11: 1d,g + zg,p) - (2 a,q - p,g)) p (/) +

+2&(pt '+gf +ql.

Ilprpleammr roeQlgterrr 6lne !2, /, t, ogepnurxo rpr plrrerrn a:ra
d, '  F" 4.

Eeaqcrrex p=g-0, q=l rliliorl,qae poor'leor 1o,

P'Q=O, t=l rlAuorl.qae poor'aoorc tlo,

t=0 rlrnorhae poar'aror 8". '

t e. Cyncporrctprrgl rraxr{tia rcrtrlra r lrorl Srooansrs
oqp nrrr rlrrrood

t)

V qDory neparpa$l It ytmarbxrro cynoFnf,etlrrrry ftsrrroBy
rorrdrt ra rrrrr.qor Blrsrof Ooeorrrx cryterh rlarrocr{. ltocnarR-
ro trrttra!! GolltDr3f, 6ordtlr otynenh rlareogtl xoxi algaoal,lnrn
olfl! Ocpdorru npr e6lFxrrd llarora&aoc"l roagparrrnol ea

lrnyaroan lnorurr rrd.rrnorlaay



H_ 
|  -  .= 
r\P; 

+ P;+...+P) +. .

Voatanlnuro Qopryay (3.8.1) aa EHtraAoK n

46

(8.e.r)

6ogosrrnx cryuerla rLxr-

(2.5.2'

socri

u =$(;,:o" +r'(,,,,,.)),

, '=*(*.^*r,<",, ,+))

Iartarroalal saga€rboa Oory{oD (2.f . f O). Poaparyexo

(B-,8'l=tE""J;OO, +lft( '  +(atattrt sosarxs ssp)= (2.0.S)

' =;IpG."i+"i,)r.rr+"'

i (  .  
^V'g.a17\rB- . B', t= -, [-1. ;a-. H": fr J

3a 1uotr, u1o6 roxkrmrlat ea lruyamarl .rar eopry (g.g.l) g:ra
ro€Qlr1learlB q,...,c, olopxiyero plraaara

cnci +cico = 26.,,

,qo

ct =a.+lbt .

Plarssas (3.9,{} xoxero [opcntramrr

(3.e.4)

a"or +44 =6'"r. (2.0.6)

Bae4euo B€Bropu il. =(o.,D.), md (2.9.6) e crtaraplru 4o6yrror rer.
roph

44=c" l .

Oorlarrcn di. InoxoxnoxrtrRnil Eertop, rr; lcule tlr*s Alr EarclooD-
tono8oJrbtrx rorcropt{. To&ro q = t,2. Bnoepo*n



060

$ofi (r.$r) il{Sntrrp

4 =(1,0), zl, =(0,1),

cr = l ,  cz=i . (2.e.6)

(2.s.7)

(3.0.8)

(8.e.e)

B =+h ip,rv'(r,,r)),

a' = 
|rle, 

+ ro, + w(x,, r)1,

IO

, {=V+iU.

Drrqrrre i! (f.e.O orel,qgo narhr,rorha (!,!.fq. ,{.ra qroro poo_
D.rran

lf , E', = (g +Ur)' +fuq +yrl',

tr,r' t = l[A + u,,te, +u,l- f,[ift +r1], a +r,] =

= tlpl +ttl, p, +Y,l=(H g)

tadarrorler rql ruurro

r = |[b, + 1)', h .. r, )' f * f( # - X)", (r.0.r0)

I$roo, W ltorr lrntcrrrrtcrrt Yt=-4, U-__4 (r.g.f0) rroFro-
AnD t ndruodrr,Ibfd. ftport, ,n3t!p dr .{ t ,1, poryrtrr ror-
!(Er[tt relaDrem re;!d.l', qArp[Do

tr.ilb -4).(a -d'l-i ei,o,, . (r.9.rr)

n D,-0lrl0q-A41/iq., r .- rorlorcrri ramlraoru uors. Ty! e_
nD4l .|qlDfiar Er|Itlr|L c0?rr c=1.

llrm rnor, yrdllrrltqtr qyuoFxrctDrrrBoi rrarlorol xeranl-
rl !a tl!$lu3 dltror lorerru cryueatr rLnrrocd rrpf,lsno gro ro
pudgrou mrharodrry tlryal.
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III. CyrrpcrrotpNr r lenrrr ooAarlr nrarmlol
ncrrnlrr

I l. Eaerrpon y rarnlrxouy noll. ,n[romr,rlprrfi anua.qor

Mr n*e atrtero trpn re, n1o grooxrlpaxil rarhmorlan llayll no-
ao,qie cyneponnerplero. Posrasrero $rncp ea.qctry [po pyx ejo!-,TpoEa B
xarnlrnouy uoal 6hrur Aorarbf,o. (lanrmero raulasrolrlan flaylt al
rclua pocrnlpnuMrr KoBcroHTaMH

n={P-tn) -rfitsnt' 1a'.1.r1

ae B=rcti - rarairxe noae.

Cxalapnnil norcsqlan flannf, nylo, ro8rc pyx rl,q6ynaetca rlarrr a
marxitaony noai. HaAamo Aall lrr= l, l= l, c= l. Ogepncrno

H =I(p-al' -jdart (8.1.r)

,(,la enerrpoua g-gartrop pbatl 2. El.qtlrrro, uqo rlnrxa E qroiry
BlmoAKy, t<oll g=2, raxlnrtoulas (8.1.9) roro noaogilr cytro1rcrlaor-
pierc. .(4a 4aoonrlproru Etrna,qBy (8.1.2) 6yge r6lratrrcR ta (2.9.f f),

V axnagry, rrotrtr g=2, ranLlrrmalas flayel, exad orrcy€ pyx cro-
Krpots r rarrlrnony noal, noru! tantoatn y snrtr,,r

H =Q', (8.r.8)

(8.r.4)o=f,(or),

i=F-d.

Bnr,nsA rarlrnorlary (8.1.8) roroprrr !!o rs, qo Aara oroiloxa
uorce tono,qirr cyneponxolpleo. .[m qpom umpl6no, trld loryrar
oneparop f la taacrxroetarr:

lT,Ql=o, f  =t .



{8

lonynrrypd &ntpornr Baacu nolb, ronr roxcaa no6ygyrarr
atm6py cyncporrorpll. llc lorhrre gaorrxlpre nore, ulq {Rnrf, nn
poryxlero:

4= 8y=O, B, = f i(x,y)

I rpronrlpre noao E(r,y,:) r treErob trlxrcr.oporop cmerplercf1O|.

Forr.rrlcro grornrlprc nole. Berropnril ncrerda.l y qrcrry
rrnrlrqy rntfr ldpatt ractytrrrr qrEou

l, = ,1,(r,yl, A, = A,(x,y), A, = g.
(8.  r .6)

Toal

(8.r .0)a =9!t-4'-'&a

Tyr n cf,oprcninrcb lmcrrrEocrarf, ra?prqb flay:rl {o.,opf =26or. 3
(8.1.7) rrpo, rqo salolrc o, er€rr?or pyraerbca er rlasra qasrf,Rra.

Poar'arol cf,ardolaphorc pirrrxsr ltrpellrrspa ruyrr€rf,o y rrrne.ql

Y(r,y,zl=sbl1v;Y.

gtt AQ,y) oteptiqpxo p| rnerra

8ar rlrcro mrhrrrronllg

n =f,(o,t,+or,+al,l '  = j[(o,", *o,u,)' *pll

|(",",* o,",)' v = (e - +)-
Bypro lrdrrr{,qrrf, paal 4rorrxipunl narl.ruoalal

n =f,(o,*,+or*.r)' =p',

(8.1.7) r

(4.r.8)

(8.r.e)

g= j,lo,*,*o,n,) (3.r.r0)
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Jlerro uo6aqnr, llo lrorl orlcperlopa T y grrlJy ErlqlKy Etmoaye
o,, I=o,. Cupar,ql, ocrlnrxr

{o,,<r,1= {o,,orf = 0,

ro {o.,0} = 0 I rpir mro ol = l.

sSaurmexo oynopsapaas

a=e=fiG.r.+ap,), (8.r.rr)

ea = i ea, = 
$(o,r, - o.r,l,

I nrrcparopr syr.6p.r|.:etf 

| |
Q=1(8+i4)=jir--a', (r.r.rr)

l r
s=;(g-tQt=-j; f  o-.

I9

t =t. :Lltr .

ICoprcao topirrrlr olpp*ed rrlrsr e ri.t[ollmu eogyreu | |
poat'ry 2.

Sanmoro r.drrroEllr llryrt y tpargllall lrr qrr.lnFr
pruoi rrrrlod rcrdr tqd

,=p,,.u=(ui ;)
Ac cln.pc.r.rprcrl lqnr.F te lorl orcg.ro$D r, r-;rrrn

$armprrorrrono rxrrq;1y

I
H.=:r-- t ,  (S. f - fS)

I
I I_=:r ' t- .  p.f . f{)
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t 3. Ocaorrrt clrr onorrposa y rarxlruory no.li.
,l{aorrripuni Butra,qox

Ocsoralrfi cTas rniilaqaerrcs io pirxauxa l/% = 0. Ocxiru<s
[o,,]/l=6, To xorrtouo ar6part xsaatoHi r[yxxxli, ani 6y.nn 6 sJraqlrun
Qyurqlerru I/ I o,

(8.2.1)

Yr oa4orlaruamt piauauua

'" -[-"), .r=(J )

z'a"Y'=0,

t ' r-Y- =0.

(8.2.2)

(3.3.8)

(8.2.4)

(8.2.6)

(8.2.6)

(8.2.?)

EaoyDae

(8.2.8)

h (8.8.8) I (8.3.8) ar aaoalgor eorcropnoa4ll oAepxy€f,o pinuenn*

t 'Y '=4

r-Y- =0.

Plaaarsa (8.3.4), (8.3.6) apyrrro aarsoar11 a &ounJroKorcx srigEnx
t = x+ty

e
r' = -2t*-:-eA,

G

a
tt- 

- -2tl:.-eA',
d

Ao

A= A,+i l r .

fiooalgrro plratxxa (4.8.6), aro a xortrJrorcnrx suhsxx
rnrae,qy

(,,$-a.)w-=o

Pogr'ggotc qpor.o plaraaaa ltyracxo y rur;rs,qi

Y- =c(1';"r"r, (8.3.e)



Aa n * Aorltbns 4lae rncao, g o44ori:rrrie plBssnne

2i* --eA'=o
62

lleperropnrro plnxannx (:t.Z.lO). [Io1lemo ra q,e planRrrs onepanopor.
a
E

ziffi-,$=o

13-=d *d
Ar'A a^' '  Oy|

V 4erapronrx lrlnuux

(8.2. r0)

(8.2.rr)

(8.2.r21

(8.2.r8)

(8.3.r.)

#=:(*.*).t(*_*)
Bn6epero xall6poory divl=g, 1e1l

#._lro,rt
lla.ocrorl (8,Z.lZr l (S.2.fS) plteeena glr g re6yrae Brrm{Ay

ff.ff=woi,.rt
flpoanaaicyeno porr.motc 4mm plarerre. Bygero Bronat_n, qo

marnlrne trors aooopgAr(orc E odraof,l 6ha uoranty roopArrr!, aorlt !
norlr raraltsor{, trontr repee uaoupray ry e erlnrernil

tedyae,yy=b2s. (8.3.r6)

[oorl,rlnxo none4lnxy g na re.rrnri rt,\na.lex rl,q roqamcv RoootrEf,er.
ICoar cuocreptrarrr sa uar[lrrr[ norgr s EgrntcEx rtJl,laasl, rq rraorl-
aor mnoi llo norc eocspc1r*oro 6l,tr, losffrcy roop.qf,Bat, rotiro ra-
trlca"ti

t(r,/). (D0(r)6(y), (8.e.r0)
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Ae 6(r) - Aorbrr-Sy,Jrri{* Etpar,a
Poar'aaon pllaauar (8.2.14t io B(x,yl, ,tre oa.qaerrc.s @pmynoro
(8.2.16) ila€ rrrraA

O.-
O=r^O, P=lzl= lx' +Y' ,

Ae lDo=2s4s1- REarr rarnlrxoro trorloxy.
Xrnlrory OyrxSlro Ea rerrKnx p oanntrreMo

y- = 42.)"lzfo,o., lzl_r o.

Ba yrorr e6tr*nocd lnrorpa.na [opMyrattfitr Ha
suaxo1firo o6xexeRta Ha t. Ha r€Jrrtrlx p inrorpa.n
oanrttr€Tbc.t

zri oo" o'" *' do - z ni r" "'', " *,

o. o * ,qolLngse, Aoc?afrbo Bsttfro qrcro

Ileil tarenpa.n o6lraerre npr

o
"q- ' '

flore4lrra Y- da *btft( p tfionaqa€tbca (c')".

npr p-+0 aa.oriterr/6

(3.2. r ?)

(8.2.r8)

ler'lKnx p

BOpuyBol|HJr

(a.2. le)

Inrerpaa HopMyBnnra

2nloo",Io =zttl0""do, $.2.m|
oo

Ae'a - AocrarEEo r'ald6 rlferio. lfttpaa lg.2.Z1l ,6ira€"icd, Korn
z>- l  a6o a>0.
Taruu sf,sou,

., o"n.fr-r.
Illnaro aaelaqrrm, ulo xln roDa eynxlia ocnoDnoro crarry (J.2.g)

e rrpoArrpra uo n. Kparrlsrb ExponrceuuR /Vo alaxo,ilnuo lr yuoort
(8.2.2r)

15.2.21'



ff'='* "=ltiri
O rparne <Do,

O xe nparue Oo,
(s.2.22t

(8.2.28)

(3.2.24)

l.ne [...] - oaxaqae 4iay vacrrxy qlcrra.

Ea.nrnruaocr 4ocaignrr pinneuna

r'Y' = 0.

Po:$oox qporo pirueaxn nryrtaeuo y rrr.legl

Y' = z'e}

Aas 9 ogopxy€r.o fiaraana (B.r.l4), posB'ssox axorrl rrr rac€ Aoo-
nf lqnn. Ocrda*n rlrr g ixoArrrl E onclosolry (g.Z.ZAt o 4ogaralx
sn+Kor, to &us O>O Y' se uotrlo 6yrr [poaopuolaEa.

Torxr slaou, A.cs O>0 lcnye uopxoaarrfi trrca*.aeox y- I xe
lcaye Y', I aarnaxl: g4a lrDc0 lcnye aoproaarrl lnau'aaon y. i re
loaye Y-. I[,o par aarorocrro xr tbrtrr, uqo ocaoarr! cral eJrorirpoaa y
grorrxlplory rarrhrory uoel e rrpognorrl. Kparalct rf,poAlsra,
BrraEaqa€rhcl notntr no,lnrBor rarrlmom uo:re (9.3.33).

$ 8. Eaerrpor y rprrnrlplory ramirrory loal

y rpaarxlpaory BlrrrarFy Anl Aoslaraono [ora ro loEye
olroperopo I, rrri arfirroryrye le 0. Olrar g4l uona ucntol
uapaoml larrl onepalop rorm aaalra.

1". Posurstero Brrtrqloa, roar i1-ry=-i(r;. Uarxtrr€ Iro.[o I
qbory tnna.qxy s trapra eyrrqls l.

Ponr ouoparopa I amorye o[6l]amp larepcti. Cnpargi, ocrhrrr
{t,ll)=0 t t/,.11=0, m ll,Ql=o. Tory rr rosaxo uo6y.qyrarr Are
cysepoapaA[ 8=Q i A=QI . Tarxx qsuor, cBrlrtcxa rologle cyuep
crrrasrpl€b.

2o. Poarasxero Apyrri rrra.qo.r A1-ty=.i(f). farrtrnc ocr. €
Bosapf,o rDynrqis E1-r7=-6177. flperaalor ro*,. cyr., rurlrrr noro
uoEouonS. .

Oueparop 7'uae nntnsa



T=iazl  R,

Ie /- onsllarop {aaqtcii, R * oneparop xoHflneKctoro
axnil gie y rarnl otocl6

6.1

(3. i l . l  )

ctrparKeuua,

(8.3.21nv(t)= Y'(r)

llepcroraeroor y fi)rryr qo I aarrnory4re le

a t tg =:Elalpt-eA,)+cr(p, - e,\lt ar(pr - e,l,)|.

Poeporya.ro lalrrGoryrarop a [opurtrr i,r.qo:asrla g:

IT,o rprl = S s rl Rarpt + a I pl c 2I R =

= jorl xo pr + i o ra rl'i, p, =

= ro2l Xo f7 - I o ra rl R p, =.

= lozlRorA -/orli!lo,p,.* q

{I,o,, t)  =iarl .  Rorrf _a,t\ lor l  R= :

=dor/ i6,4 +oiorl  RAt=

= la"I RaTt\ -iorf o,Rl, = 0.

Tory

. (I ,o,(A-d,)f  =0.

Araaorlsro ueperoayexrir, qo I ralrrouylyo ,ucoac la gpyrru I rpe-
dr lomaror Q. Otnrr, I arrgxoryryG tq O.

OtcDalop t e asrrr|glttu. lls e po8yrtmror mr!l, lqo niu
docrtl oraplt{ro rorlroroaoro oupaxanra. {ei oueparop uae
IroorDoort oooporolro I, llqgegoro r rtq4i i l..poaaby l:

{r ' '}=O

f  otal  RtoJ r l= jor ior l l l l r t=_1.

$rqeparu ouoodor Oyryero oyuepoapa.qt..Tlrbr(u E t{Lory Er[aAtcy
&-rQT . rrrz.,rlultrrl ouopatop (e,i) = O.



6b

Taxxx ttrgon pyx E naptromy uarxltaouy noll e cynepc[Merpfirt-
unx. Boxpera, cyBoporrerplfrtsnM e pyx s.rorcrposa E [oJt[ nof,ouoJrjr.

!,{. Cytcporrelpla plnuanut,(ipara

Pooranreuo raulauroriax .{lporo y gaoarulpaory lpocropl

Ho = A,n, +o'rt t ,  +$m,

cr.,cIP - r{arpnql lllpana.

,{.rr roro, qo6 no,6y4yrau cytrepoapngn rreAeuo uarpr4l

'  - (o" 
o)

'  - "  - l  o a") '

erl oa.qosoargerotr cniarlAnout€usm

alBt*I,pr=idre,

. [a,,X,l=2ieaor,

tp,E, |=Q

E'E'=6n2,'

tt,,E,l-2tenL,.

8*|(zt,+2,*,1,

(8.{.r)

(8.4.r)

(8.{.8)

Ilparru pooparyaaor ro:aorao !€porotraruer, rqo lcnyrrb ,qra o!6lra.
topr, arl roryryrom le llo

lHo,Ql=0, (E.tl.a)

(8.r.r)

8=$glt,*,-8,r,), ,

taoloErr'.qJtr rarlft,I I Q, e yoarlrbroqf,a cyuepapqflr (g.l.ll),
malary tlayal.
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Hamrlc"rr Aror.on€plropte Q I Qz, srl Boilyryro{b le raui.lr-
roxlarou, I te, n1o lg,Qrl*.o, ruEopHrb.trpo s, nlo cneBrp e Aroftpr?-
FonnpoArrosrfi. Ale Q, Q, I Ho Eo ]TlopK]rqrb cyuepalrc6pn, 6o Ho ae

Errpaataerror qep€o cyneprapqfi. .[ntr icnyrarnn cydspcnusrpll tro(pl6-
ao, nqo6 ra{l,tbroElai 6yr plnrnfi q =Oi.

Poaparyexo lQ,ql. flru1o rpaxyaar{, rqo naaqsnocrl xarpnq,r X

a6lrarcmci le snacorrocrarn o I m, n1o p Korlrrye la E, ogeplrcyeuo

Oi =i6i,+*',-et,B(x,yl), (s.{.6)

8 = 
f,(t,",- r,n,)' = 

|(,f, + re', - rz,B1x, yyl = I,

lQ,Qrl=0.

I latuoro 6ony

Hl* pl + pl -et,8(r,y)+nl (8.r1.0)

Begtrero

n =!(n?.-^'1.

Totrl, nopleronrn (8.t.6) | (9.4.0), romsxo oarncarr

lQ'Q1l=26,.,H.

Tercrr qrtor, Qr, Q, I // yrropnmtr aarrdpy oyuepcnretpll.

! !. Cynsporrclpla ryaonhcrrrtoro noaa

Poeualoro pagla.lrre plrnanra lllpealrrspa aroila aoArxr, rKe

sa!!trroxo y rrrae,ql

I IR(P)= f iP1P; (3.6.1)

.tr€

-=i(-#.w-i)
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llo oanorrrulpgs plrErrls, Blanaqsa6 so uiBool p>0. PallanrgE xau-

enr Oycrq,tt Arr or'raaf,ux craxll oa,qorlnaaae rpauutrrf,r yroBax
I{o}=o t 4(9}+o trpr p-+o.

Palla.nrge plrxaraa lllponirrcpa (8.6.1) xoxcaa ipaxmpnoyrarr.
Bu6epeuo cynepnoreuqtaa y nur.na4l

n =%*r, (8.*a)

Ir- =wz -*' =#.ry*s,*irEP*T*u', (8.6.a)
o, ! | eaeprho OaxroproaqU r osaf,.(ero s trxoan, rqo6

a6o

,  H = H_ +s = 8'.8- +s,

S-f=u-*'
AIa c,0 I a olop*yero plrreraa

.r(a+l)=r(r+l),

lzoll=1'

, = _gr.

Icayno Ara lroar'asra

ln.  e=t,  p=_t,  .=_/ t r .

Tbd

(E.6.il)

v=!- !
pl

Y-6-+-Ul, mr{y ztt H_ y $orru lrlarry ro tqrr o!rX, I
ryrtorrb eacprlen

2". {t=-l-t, 9- /1t+ty, ,*- 
/rrrrr,
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Toll

v = -!!-t-+ |
p /+l

(3.6.6)

TVt l/ *6-rl/(I+l) | H_ *ae uacunf, craa o uyrloDon esepriep.
Soyaancxro, u1o uoae4lura w npu p+-.o € lto ,6rc.nr'o, ocrin*r
pfrraarr Brrogoraogo na 4o4atniil uiaocl. noaegtlrxa W r oxoni p=0
[oExRaa 6yt|t raaa, ulo6 sa6osncqxrtr rpaa[quy ytroBy ll(0)=0..

Br6epero xpynrl EcuaIoR la cynepnorenqialor, nftrfi oaAaerbcs
ilopxynoo (8.6.6). Iaxlarroular (g.6. l) oannnreuo y ilarropraoraaof y
rrragd

H=H (8.6.0)

!o

a. =rl(+f,.rrer),

(p) rrodarraerroe ea eopryror (g.6.6).
[o l/_ uoxoro [o6y&rrrlrr oylopou€aprrraoro uap,racpo

(4.6.7)

,{.la uoplrreaxs B!trntrrexo B slrory aurae4i ]l_

(8.6.8)

Iloptrrnmr (8.6.8) t (8.6.7) 6arrro, qo .fi|. onlcy€ pyr la op6i-
la.rl.rrr rq.rror plarn f , ro11l er H. onrcye pyx lo op6lranrxax
tof,.llor plrarr l+1. Tory xnerq,laaral oreprli U. nl,qploraronca

, 
" 
= 
:(- #.v, -v')+ e = B. B- i e.

' =i(-#.ry-i.oo,)'

H.= B-8, =i(-ft.*.o1=

=i(-fi'u.'w." ;.dF)
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rlrgtiu graqeaFxu Bapaxorplo I eagoalarErrorb tarnM ttgaota ynoly
ipoprlrraplaarxocrl.

Bx6operro AJra trp[rcra.qy t=0. Tonl II- otncye craul ,rJ (le n>l;,
a H.-np (ae z>2) cftnr aroma roAHKr. TyT,ariJuro stAlairrrx, u1o r
II, I H- nrolrrrb ogra I ra car{a roucfo[ra l/(l+l)r. Toruy onerrpn ril a
op6lraargxn Mouenrolr , t r+l o6lrorrrscn. Eneprotx.rxl ptrnl as I np
craxla gaa a > 2 eflraroncs I r,rn nprxoamo go
ctreKTpa ls AsorparErttu DnpoA,|i€Er8m.

<Darropuaaqla (8.6.6) .qae xoxnuslcra nerro anaf,rn xrxrsory Oy-
rxnlrc ( I eaeprlrc ocuoraono ctauy fio rnrlasrorlauy ff

r /Lo'=z=- 
/11+tyr,

tl rxruaraerrce plrrarknn

' -4 
=o'

& - ay'"g-t'("t) (8.6.r0)

4 I 4 - qe eneprle I xrnnrola Oysrq,te crasy o opdlraarrxr ro-
xaEToM / I ro.norunu KB&[toErtM ttucnoM, ere piatre xaf,rermorry
eEaqecf,ro a=/+l upx Qiroorarory l.

Bnxopucroryxnrn trpoq,r.qypy, otrnclEy I $ ? pornlay II, uoxeuo
exalrrr rcl xax:rrosi eynrq,ll I cno*rp prAlarbxor\o planRrra tllpedn-
rcpa. Tarcri qrrrorrr, eynepcnnerpla gae rox.nnrlcm Nrmdpqllrrrrr rs.
roAantr, 6ee poan'rayrauaa pa4lannoro plararna lllpeglurcpa g.l8 ato-
Ira Eogsro, aralitr flor.o cne*tp I iarrrorl OyBKqll.

. $ 0. Cyuepenrclpk lootpourono ocqlrr$opa

V qrony naparpar[l xn loEloptrxo Ata laoflrounon, ooq3aanopa ro,
n1o apo6.leto glr ryaorlacucot! troJrr r rro[spqlrDo.r{g Eaparyifl. l4oe-
ntruono p','lianbEe lrlBarrrf, ftrpcdrrspa ,qna rpnrardpror l0orp6.
EOnO (rcqrutll$opa

HR(fi=8111p1, p>0,



,t=lr- {" +('11)*o'l (8.0.r)
2f dp' '  p '

rDarloprearrln [roru raxlarmnlary rolrcna o,qlfonnrr o Aotroronoro cy.
nepno&esilday

W=9+Pr.
p

Poaparyero

IJ-  =w, - ty '  =4+2ep+p2pz*9-B =
p' 9'

=9J1*2og+0'p'-8.
9'

er, p I e araxoArxo lo yrorn Qaxroproadl H = B'8- +e:

cr(c+l)=( l+l) ,

Ft=l '

=-Zo.F+$.

Bn6epero poso'iroorc

c-_l_1, 0= t ,

"=z{g*/)'
Tartnr qnror,

/+t
lf = --:1P, (3.0'3)

p-

H- = t' 
" 

= +tt, l-$J) *o' - r\t. /rl),

rf {.(:.!)9:?} *o, il,.rAl.H,-A-B'=2\e- 
f  

' * ' /z l ) .



0l

.  r (  dz \
B'=*l+iv+t{(pl  I

'l2l 
tlP- )

^[f_ ounoye pyr ie op6lralbarru xorourorr l, a H., * la l+1. Ha rtl-
risy rl.q ryaorhorrol oagarri r H- | H. A.ta reprothaoro oorgiaatopa
ExoAarb piaal xororaurll -2(l+|I2) | -2(l+3IZ).olnnorlAgo. Toxy, xola
ctret rpu H_ L fl. o6lrarcmcs (oa, BtiE{lrox salixnx.tors ptlaa), ctrorrp
.fif o op6lraarf,rru rouosrox I I l+l se o6lrabmoa, a axinlell ar
xoBctaETy.

Araaorlqso sra Ans ryaoxlaolroro Brtra,qry, Oarcroprrcaq,id Aae
roncrlnslo?b esafrs .Iar]nroBy OyErq,l|o I eneprfuo ooEo8Eoto ora,Ey
rrxlgnol ralaql A:rs aDlrooranorc 1..

r"="=20*%),

Ro = gp,t't"-e'rz .

B Aoloxor.oro upoqoAypn, ouloa.soi a | ? poanlny II toxrexo
asaf,ru Edtr ctrs&Tp I r!|t'mrl r[yrnntl padrrFEorc piDEgBss llIF
4lnrspa gna ieorponrors oory.[afopa.

$ 7. B&qi.nealorr rya.sholaono sorcrtlrry I uorcanlery
laolpouaorro ooq.art1lDpa

Posrassetro lyx .ramru6l a o@prrno-oxroTpl:trory ucrosq,iarl
U(p). Pa,qtaarrc plruatna lllps;larlpa aarrrrr.ro y rrrtsrl

tlR(p): ER(p),

,-=;(-#"?.,o",),
.4ocri,qxro AJIS arcrrx U(p) r.qocrbcr .Du(mpf,sylarg rrxLigmglar. toG
To otrnncam iloru y enraagl

H = H_+a=B,B +e

Bn6epouo cynepooreuqlal

(0.7.r)

(8.7.e)
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w=-!:)+f |ul) .
a

ToEl

, =:( #.,,0,),
It8

g_=w. _ty'=l l+r) rtz _y, _2(tt r l  
r .  (s.?.a)

p'p

Ha ooaoaf (8:f .21 p.aa /(p) oA.p*yeuo pbaarra

, zu(p)* !, - l, -?93!! +e. (s.r.4,

,{4r eagcroro U(p) ls (8.?.,1) noapt6iro sta$rs / I e . Bayraxcruo, qo
U(p) ao aarerrrrrb al,q l. Tory poo!'f,oor. / xae 6yrr rarnfi, qo6 cxo-
porrf,?r aaaoacslorl rl,S I I ?psrrory goAasry. BsailIexo xlarra xail-

'upoerlurr Oysrdl ./ I a rarrr, qo6 upala qacrf,Ba 1a.Z.l1 xe
aeaefia.ra rl.q l.

lo. / =F, Ac frl) - roecrdrm

zlt(pr=Fr - 
2(l+ l)g+e.

p

0 yxoar sos.lorrrmd U(p) all I oguoAnro

P=f! ,  a= 
'=Fl , - .l+ l '  ( l+ l ) r '

Tod U(p)=-Pulp, Fo=so||gl losare'|tEa rl.q l.

Tarru qrsor, riu aprrogrro go xyaonllcrxoro nomaqiary.

2o. t  =b,

U(p) = F,p, -F - 2(/+ r)0 + e,

aDl.[|3r

a * p+2(l+l)p = 299 +3lzr,



Tonl

u(P)=g'% '
tG p=goid roeerercra rk J.

llo Egqltcr gosGlq,llJly mproal1gor.o ooq;1lrroF.

s:. t =g+%,

/- -3qIDu+ a${r -!lrl))+Dr +r,eu(p}=L 
p_ p

7,0 I s onarqttilo lo plrrear

f  -2{ l+t l1=24.

2P(Y-(r+l))=2s,

e= _t,

ne A I B toaiarrl Korerosrtr, reor.rcrll rh l. Tod

U1p1=!+8.
p'9

{o. t =Ao*%,

zrJ (el = g, p, * Olf:lrytlf + 2p1 - 2(t + rfi + e,

?, p I 6 eEaroArrxo lo plautunr

y(y+l)  -2( t+ln =2A,

0'= 8,

a=2(/+t)0_20T,

A, I ae oanexarr sl.q I .
Toal
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,, ,  .  A Do,u\9f  =;+;

Sayran*rxo, ulo rirr,.'nr g" ug cyrl e noreru,la.lr xyaonbcrxoi noae.
xogll, a 4" - uolex4iaJr rapri'onltti,?R ocqurrropa, oct(lnbtc' AoAaEor
,|/pt uoxra rl.qnecrr.r 4o {enrpo6lxgorc .qoAagia y raxtarroalart.
l(l+'ll|9'. Tarcnu quson. Btrtroro {nxmp,;aaqll po{lanbnoro piinaraa
Illpegkrcpo IrprlcJra n6c Aq KyJroglsc*orc noreuqlaay I uorcaq,laay.
nrptrroslcsorc {rcqrrraTopa.
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