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fuJA2 MG PAG rn umiq JJGLG LG pcq ou bcrLG GXCJJIJG GCOUOUJG J JAJJC JJG GdIl!J!pL!flm
uq (ioY 'i' (rose) uq MG!J (Ta)
uq LiJC LGG LC' GG1 G V!?9L uq QGIcJGL (Ja3) DUWP DN°" iiq GPL (r5Y Hl°'

(i) p? mi boGujgJ 0j LJCG4 JJcouJbJGcGu cconu OL cdrnç? bLslunrnJ

OL Gxr1mbJc ou (Io8) (r) uq jiou (j) oUJG p/ oJJoMGq cJJG c2çrou OUAIGJJL IJq
3OP LG2GLCJJGL JJAG !UAc Gq quccu; G4 O bLcJ1LpJOU8 O J1G COI1JbJGG UJLJ(G2 woq6j GG

aJLç wJq qJGLcuc GMGGU OJIL
(j)• ymou bbGL2 ouj? GLWgIJU cou2JqGI.2 ppjç bLj2GucG bLGLGuc€ BGJom i qicri 4}JG
Jucjnq MOL( o DWUG nq °iq° (j) 6LliJUU (j) pJi uq flpp (I2) uq JtJJLIUJ

JIJCG ou 4JJI2 MOL ii pi pccouJc ii€ o iuqGb6uqGuç LG2GLC 9jOIJ 2iUJi!L J!u2 JJJJ2
q bLCOf (Jo2)

cLJ? q12cn221ou2 o jn iIJcJnq HJ1 (T0Y HJIIJ2GU uq IJçou (j5j) uq AGJJL

A€L210IJ CCOJTIJç OL 22G bL!cmu BnJG2 JjJL0ffJJOJT OHL JX2J2 (AG L624?LJC4

'ou€ 2bGc1Jciou b0JAGL nçijiç?. '.'q uou-Gxb€cçGq rrcJjJ4A 117 bLcçJcG LGdrnLG jnp uj

017 4JJG bL4 O JJofJ2GJJoJq2 yJ4GLJJAG2 tOL GxuthJ& (io) jcbiu nb iiçp
ccoinç OL poçp eaGç LG1TLU bnJG2 /AJJJJG niibjXiiJ oIJJ? IJJG2 GLGG o LJ2J AGL210IJ

u qo EiL2c quJoucc€q p? ppm bGL2J2çGUcG jw2 }JG boç€uçrj

BGL2çGUcG 2bGciJcçJou bLobo2Gq pA ou2cucJrnqG2 (Jo) IP iio LG2OIJ2
2cLcnj boiuç uq moqiA iç pA LGbjciu boii€r. 2bGcJJcciou o FIçIJLçA iiupp jpç

j,prn r j.r€ bGL2bGcçIAG qobçGq JJGLG MG cJ pnu€ cAcj€ moq€j 92 OIIL

bLoiqqG u GXCGJJGLI4 rnq cou2çL1rcçJu nq GAJncJu pn21uGa cAcj€ moqj

UJLJCG2 }JAbOcJJG2i2 922Gç LGI1LU2 0jGL qiLGcc UJG92ITLG 017 4JJ62G UJL1IJ2 JJq 20 porrjq

2çIçrrçiou am rrçijiçA iiiçp nJGLçGuJboLj LULIIJj LG2 o flIJqGL comb j€ç€

prr2JuG22 cAcjc moqj2 92211W6 }J Ofl2G}JOJ2 GdramçG iuçcLçGmboL9 WtLJUJ L€ o iTp-

JJJJ2 12 J0LJflJG ye Gmbp92rGq moeç LGCGIJçJA pA C0CPLG uq HU2GU (J)

uoLG JJG 922G bLc!u mbJcçoue o moqGJe

AGLA J0E LGçHLIJ- E4OL 4G IJJ02ç JDLç LGeboueG 0 H2IJG22 CACJG LG8G9LCJJGL2 JJ92 GGIJ o

bGLCG1JçG bomçe JJq }JG L b cç ILG92J1LA P1112 013 AGLG GL1J

C4 JJ4 LGJ1LIJ2 013 }JG 2OCJ< mLJGc GXCGG JJG LG4ITLU 017 JLG8211LA pijje pA IJ AGLtG 0 Q

JJAO iJflLG2 mu BLç1Cr1JL pi€ ctcçq moeç 9çcG1Jciou: cJJG thcs cm bsc

IJJOGJ2 JJAG pGGIJ IJOcOLIOJJCJA JT1J2HCC622J1J 117 CC0rnJç1IJ 0L pGJJAJ0L 0 922G4 bLJcGe1

G92ffLG O 2J1CCG22 JLJ CC0J1IJçJ1J 0L pff2iIJG2C CACJG JflCIT40IJ2 im drzuc!c!G2 Jj0EGAGL JJG2G

CGUGLS1 GdfrJJipLiurm moq€ja içp cowbJG WLfCG2 JJq 0hçmJJ71J G17ç2 JJAG 61J0AGq

F JULOflCOU
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/r.2Jou' GC OL 6xtUJbJ6 uqj uq umpcip (TaorTY ic (r) uq jrou (r0)
couacruJbiOzJ bLocG rç i boip6 4O ucCOilJJç IOL flJG 22G bLJcu bnj np boici n4JJJ4A iiq JOMCL 4Y
BLJA nGL jjinpjj uq 2pibJLo (ra2) BA LOI4IJ iJou-2iJqLq qJ2LJpJ1fiou2 LOL GdflijipLlflW
E0L LCCU GAiqdUcG N}IICJJ 2112 JJ JGA€J2 O LJ A6L2!OIJ IJ!2 JJJJJ LG wbJLJcJJA JbjnpJ
AJJT6 III JJG IA€JJL uq bL0 (1o82) moqj LG&1JG8 LTJ gAGL2JOU rn xc oj o (eon ciou pGJoIA)
eJuJnJcuGoiTJA qLIAG JJC LIJ( L0G Lç6 pGJoA GWbL!cj 1Ji1G uq y€ odmA bLGwjnw upoAG 1c2 GmbIJcJ
cou2 pA CbP61J uq COCPLUG (j) uq pij (Ir5) i L12J JIou iu cxc ° o jp
2nwbc!ou bLoc6e i eb6cnjGq xouoijA jpG 6b!u-Jth-lp-WG-1oIJ uq uouGxbGcq IIJJçA 2bGcqj-

€couq OJIL UJoqGJ CCOIHJça OL 2o-cJJGq C% %fl\ bs: JIJ2çLm.UGIJçJ ALipJG2

o epocj rmbLoAru Jç2 pipç? CCO1TIJ4 OL jJG O6LA€ BGL2124GIJC6 iu onçbrr4 Loiijr

cpG 2çIJqLq woqGJ JJJL2ç q?nIJJce !' OJTL iuoq€j GU}J1JCG 2 JIJcGLJJ9I BLObOIJ

fI2JU622 cAcJG IJJoqGJ oçp€L quJGIJaoIJ& woq€j Ccrrjj? oLTçbGLOLw2

pfl2iUG22 CACJG AoJciJicA LTq COIJJOAGIJJ6IJ itiçp orrbii? moq€j q062 LOn}JJ? 92 9 }JG

GxbGu2G O 1ç2 pIT2iUG22 CACJG JIJJBJJC9çJOLJ2 M'4J LG2BGCç o
OHL LJJOGJ2 211CC622G2 III 9CCO1TIJJIJ OL 922G bLJciu bpGuomGu9 qo uoç COUJG 9ç JJG

o bLoqrrcçJow

p9piç 9 mHJJ2GCçoL9J cscpuojoA IAIçJJ JJWJçGq rncGLeGccoL9J UJOpJJJ4fl ci 9COL2

cXcj€ b9çç€Lu iu bLicG o c9bJçJ Jp cuGr.çG bç€ur ti€ qobç — rn qqçou
OJIL UJoqcJ2 9pJJJç? 9CCOJ1U OL }JG €dnçX bLGm!rrm ji€ rn bLoqcrcJu LiJJç pn2iu

J€ qGAGob moq€j iipicp ccorniç joi. Gdrnç? bLGmnuJ 9IJ 9AGL9G Li2J LGG L9ç6

• 9LG prI2JuG22 C?CJG Jmbpc9çJou2 o }JG LG2nJJU LUoqGJ

L9G 9uq 6drnçA BL61IJJJTUJ

• H° c€cpuojo !IJ cJ- LU0qGJ P WOqflJGq ccoiiuç OL wu L!2

9LG22

p so JIIJb9cç ou €dniç? bLGLu!rnlr yç€ q9IJoaJu LG9201J2 OL lAG

/ 2OJA JuçLoqcrciu JJ9piç bGti2çGucG BLGGLGIJCG2 pço }JG 29IJ9L fl2JG22 CACJG

JjGOU (J2))
cou2nwbçjou uq rçnu (e€ prTLJJ2IqG (I00) L2OU 9uq oIJec9ucirnqG2 (jj) uq

9CCOLJJ 4O 2GAGL9'J GCOUOWGLC 9JJ91A2G2 p 949 oil
9AGL962 LOJTJJJA ""! 017L 2GcoIJq LG9201J OL eçirq?qii ppç bGL2I2çGIJC€ bLGGLGIJCG 12

b9LiuGçGLr9çiou o JJ9piç bGL2r2çGucG 2o co€wclGuc o 1c!'



bGL2iaçGucG 1AG2 L12G 4O bLçicnJL bççGLU o q€miq OL 2Gça CLO22 o usit€:

rnJcçiou OGL pnq o conarnnbçiou emoopin mopAG iIJpGLGUc in jjpiç

JJG CLG CSSG GCW2G iç !2 q6cGLWUGq p?. JJ€ GL6G O C1ILA9f1LG 117 4JJG i1c1r14

O4jJGL COU2fUf c}J!2 L2G2 JJG GdiTf!c?t bLGw!nnr J LçGL o wGcJJIJJauJ

cpG abLGq CLO22 262 O 1J4IJL& O JJ6 ouG-bGLioq-pGq mLJIJJ crjç? o coijanuthçioiv

21GiJCG 4}JGLG tLG tAO GGCç2 JAJJICJJ L12G 1JJG Gdrnç?. bLGW!rrur 0" 4JJG OLIG JI1CLG2G2

LHWGIJ42 ill JJ6 COALJIJCG JjJfI Ji}JGU JAG atiicc}J om b0MGL rrçijic?

o LGçIILU on €dnç? y c}Ju6 u p€ moqGj cpu€ poçj
o couqicioiJJ cOAL IJCG pGctIGG1J cJJG o1JG-bGLJoq-}JGq WLIJJ rrçip o COU2fTIJJbOU

jç Ja fl2GfIJ LGCJJ cjeic COALiIJCG oLIJJJ1J: cdrriç?. bLGminm 12 17€

GXCJJIJG GcOIJOm) HGL& JAG LGAJGJA OHL LG2fJJ2 JJJJJ LG2bGcç €drnçA bLGwinur

JO/A LJ2JC AGL2IOIJ CIJ CCOJTIJ OL pOçJJ p€ €dcrJ4 BLGW!rrm uq Li2J LçG bnJG2 in n

c°"c"c inçp pG L€2nJç2 in ou2cIJciuJqG2 (ioY it€ 2JJOJA ppiç bGL2i2ç€ucG ieJçp

T OAGLA!61/ 0j E!qp' jOL EXCPUG ECOUOm

UJOqGJa LG2bGC4JAGJ?

2fi2GC1OU2 2F1LUIJJLJG OHL p2iC LG2I1J2 JOL GXCJJUG GCOIJOIJJ? JJqOL p112!1JG22 c?cj€

LscG JJJG 7u2pç opçJJJ6q JJGL€ EILG bbp€q pfI2IJG22 cAcj€ moq€jrn jp€ oJJoJ/rn

j€? CJJ9JIJG12 p? EA}JICp CJJIJG2 in iwbc on GdrrJç? bL€aqflm uq L12JC LGG

IJq AJG}JL uq bLG2COc4 (J M6 fT2G G2cpJJ2JJ pGJJCJJnJLJ iJq JqGIJçq 4JJG

OITL IJ892i2 p6.JL12 JAJcJJ AGL2JOU o bnLG GXCJJIJG GCOnOm? 2nqiGq r" (J)

OA6LAG1 O 4G VIJ1J?2i

LG2JJJç2 yjçGL JJ COLIJG2 0L1U9i ojoi€q pA coJJGffrqiJJ LG1JJ9LJ.2

IPG ojJoiirn 2GCIOIJ bLoAJqca pLiG uouç€cpuicJ OAGLA!GJA 0j OHL bb€L uq UJ9IJ

011L2

brrj€ 12 SIJ GUJLL922UJG1J OL 2çIJqLq pn2JuG22 CACJG uJoqGJ iç i uo blopjGm OL

LGJçGq O JIJGLG2 L4G2 (Cmbp€Ji uq (J8JJ) uq 11g11 (i) i.iin cp
LGLG221OU2 rnqJcçG COIJ2JTUJJ1çJOIJ LOEAJJ 12 2LoIJJA LGJcGq JUCOIJJ& IJq LGJJA€JA JAGJ(JA
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CJTLAOflLG CJJOIJIJGJ

cAcjc moq€j cou2nuJbiou je Ju11cicucGq Ju boiç pA A!€1A2 O0Ii4 JJG I1flLG bJoA2 0 LOJG u
cjorw bjoA o LOJG iu JJG CnLAoçnL6 cJJOuuGJ GC02G GdnuJiPL!flUJ coIJ2I1IJJbJoIJ 12 GX0G1J0IJ2 iu o piT2iu2

2E0L 6xowbJ ju 4pC couçcxç o jJG GXC0UG GcouomA3 oujA GAGU2 q1Uu jj o J1GouG-bGLJoq GdncA

bLGunrnn iç qoa uoc G4 iç GAGU CJOCG co ice GJJJBJLJCOJJX O2GLAG AOJJTG

cobrçoj J6C2 cpou inUnicGJ? Gjoeçic jjne CJJOJJG poe o boeJçJAG imbocç on moqje Gdrnç?

coneomocou L01JçJGL PGJAGG1J coueriuibçrou ouq JUAGCcWGUc ooqe IJJOJq1J }J6 enbbj o

OLG qJI1J1iJieJJ!IJ LG1JLIJC JIJ AOL2JIJ cp€ JO0L Jubffç bjoc€e CJ1LA0HLG JU bLoqncçou

0LJJJ o bO' injGxipijicX C0UAGL2 IJJ0G] Juço 0 JJJOqGV B°' JJGLG

OAGU neq pojcG pr.Goq connoç G iueçonconGoneJ?. L01J20LWG piço 0 JTJJ0GL JnçL0qiTCJIJ

O 4JJG LGoJJoçJ0u O cJJG CI1LLG1J bGLioq ccpuojo 2JJOCJC MG 0221n11& OL GXOLUBJ& on

ooqe onq cpoc cobiçoj inbcrçe mrreç p oe2iuq o bLoqrrccon o cp€ ooqe in OA0IJCG

LOL our. r.eç moqjcocJou JAG 02211WG cobiçoj ouq conenmbçJon OLG uou-pouJoGuGorre

ID IApJCp poJieGpojqe }JOAG JG22 €XJpijJcA

couerrnjbçion ouq ooqe M6 bLocGGq co eçrrq? o UJIIJcJCGCcOL bLoqncçiou moqGJ

0[ cobrçoj occrnnnjoçrou ouq otroçione in ojjocoçion oj ocçoLe o bLoqrrcrou bLoqrrcJn

c}JGIL opipc?. JGXIpJ? €xbjoiç JJLGG 1JJoLiJJ2: AoLroçrou2 IU JOpOL Gj0Lc AOLIOçIOUC JU L0G

on nuLGoJJ2cJCoJJ? J0LG IJHGL o obboLçfruJçJGe co euoocp coneinnbc!ow JG2G LGJGG

OHL incGLbLGçocron o JJG Op2GJJCG o on Gdcr!c2 bLGUJJIJLU in UJOGJ 12 cpoc pofreGjJojqe

cJJ6 GuqoGn6rç? oj coueninbçon c'jj !c bjoXe o IJGJIJpJG drroncicociAG LOJG

C0JGf JJJG CHLA0JTLG CJJOUUGJ !2 UJOLG colubpcocGq in cp bLoqncciou Gconom? GCOfi2G o

AGL? pççJG ye o LG2rrJc lpc1u cp bnc€ o cobiçoJ GeeGuciojiA epuçe qoMu }JG cobiçoj oiiJe

JCUOJAU boAo on cobrçoj (ice LGUOJ Loc€) 111 JJG CçOJJqOLq pJI2JJJGC2 C?CJG IJJOqGJ UflC1TI062

enbbj? o cobiçoj 12 JnUnJcGJ? GJ0açJC 20 Jc2 GdITIJJpLIITUJ bLICG 12 0 c0iJ2çOU ye ic MGJJ

!unJc!ou qGAGJobGq opoAG 1PG L6OJ pucinGee c?cJG uJoqGJ in GJ1€cc oeerrn€e cpoc cpG

poe GeeGncJoJJA uo iiubocc on cp GcTITJç? bLGunnur uc cp ic noc errLbueiu JU AJGJA 0

cp€ econqoq LGOJ prieruGee c?cJG moqy ye uoçq BLGA1OJI2J? (AG juq cpoc }J2 woqiJcocion

LUJG içp !ncu!cion JAG bLoccGq o popiç bGLeiecGncG ruco

O'' Oj }JIJqU2 OL j,oqjpi Bi12UG22 CI

conuoc G AOLIGq co 0II2G cJJG conerrmbc!ou ubocc 0 J1LTOA0LOpJG 2JJocJ2



sDnBvbs ni boi-xq B rl5aorb sd o 9v&I o2IE atriqni lodBI Is1oh9a r{ rl 5fflIJ8 w 
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Oh JJG JuOLmçiOu 'IPI6 • 6AGLA q& }JG LGbLG2€IJçç1AG porr€jojq AJiTG2

mxiaTi€ GxbGccGq qicorruq riJ!cA r GUO4G GXbGC4OU obGLoL CoIJqçOIJJ

JJJG GcoJJoUJA 12 combo2Gq O COIJIU1T11UJ O IJpJGJA JJAGq qGIJç1CJ Ori2GOJ2 .llJJO

3J JJJG J/JOqGJ ECOUOW

JIJ2 CJJ1JIJGJ qJ2C1J22€q IJJ JJG bLGIuorie 2€C4?!0U

urn cjJiJJJGj p jncp cpu€ ju BLGL€JJG62 jwbtc2 011 €drnçA bLGunrnu 12 cbiçj
LGC LJ2Jc-LGG L9G uq GdJ-JçA bLGm!riw u cdrrijipLifrar OriL bLIIJJLA LG2riJ ie

ii biu 6xbGuu.iGu2 qGeJuGq O 2JJGq JIJJç Oh 4JJG C}J1JIJGJ2 p RCJJ CJJ9JG2 rn bLGGLGucG2

2çrrqJGq pA ypj (ao) C rIFpGJJ -'q COCPLUG (Jo2Y q 'cc1q flpJ! (m2) aJJJLq
COJJJbLG iip boiicL npJJfA uq jGGbJu rib /tiçp '1OuG2 bLGGLGucGe LGCGUçJA

GdrnçA bLGmJrrhJr €couq i LGAJGM 20111€ j€A bLobGLçJG2 O Jp1ç Uq
bb€iY iJq qocrrn€uç 4}JG IJJOCJGJ 12 COU22G1J IIJ}J O2GLAG 11J€IJ L18JC L6€ LtçG IJq

uJoq€j Gco1JomA rib uOçJou IJq IJJ9iJCG qGc€ucLJiiou rr2cq 4JJLOJTJJOri

yG}JL uq bL62CO (jg) jc ccombp2p JJ€ OJJOMILI JJLGG EiL2c R€ q€2CLIp€

ILl 2GCçJOIJ RLG AGL2IOJJ2 O 4JJG €XCJJUG GCOIJOUJA 2crrqiGq ILl J'JTC2 (I0) uq

LP EXCJ1UG ECOUO

iucGLçGmboLJ 2rip2pcnc IOU 111 COU2fTUJbçIOIJ JJq IJOç JJJ}J LJ2J AGL2IOIV

pGçJIGGU COU21JIJJb1JOIJ LOII4JJ uq 4JJ€ Lç€ porrjq JLJçGLbLG4€q 2 LGU€Cc!U Joti

IAO4C bLoAiqG2 OLUJJ P2!2 jOL }TJJ2 (J) 2ri€2c!OIJ cpc cp GwbL!cJ L€JçIOU

2rip2ciçri4OU JJ coIJ2frmbçJow B€C1T2G €IJ42 LI 0111 IJJOGJ }JA€ JOtA LJaJ BA€L2IOIJ OfIL

cpç OITL 22dnJJbçiOu Oj pi}J C1TLAJTLG !2 GduTAJGJJ4 O a2rrmbçIou Oj JOff !IJc6Lc€WbOLJ

içA O ColJarruJbçiOu LOIA L9€2 12 bGLpb2 uo enLbL!eiu LJ IGii o C4

LOJG 2 bLoxA OL JJ62G ALrpJGe jy€ WO6J2 pijçA o 2€1J2!c!A-

LORç}J p C2€ bbLGuç GXC€22 2€u2LçiAIçA O JIJCOIJJG L€UGCf2 IUCOUJ€2 24çJ2çICJ

LON4}J j€q cou2rnJJb42ioIJ r.oçp 2 ELGJJ 2 O f1J1L6 couenmbçjou



L€JOIJ Oj JUCL92JIJ UJLJIJJ JiJJJ*
pip ijn o cou2nwbçiou ju eimnJc!oue cowbnlGq OL bbL c0u2JTmbçlOu 12 JNK2 JIJ JJG

coIJ2nuJbjoIf bGLioq cijiçA JGL quG2 GCLG2U LJ C11LLGU4 cou2flUJb4oIJ LP!2 11GL G1JGC qOLJJIJG2
bGLioq2 cou2nIubJou JJJ12 LGIIOC2 JJ JIJOIIJJ pc b€Loq J1çIJJ JTUCJOU 12 JUCL2IL1 IL! C1TLL6JJ

bi.u qi2conuq /Ju1G oj nçij o 0 couernnb ou diiuc i uou-wouoouG IL! ou? boçidnJoL
JyJ2 (çouqui.q) 2b€cJ11coçiou o, popiç bGL2Guc€ 11JJ!c? nucçiou J302 q2cIJccAG G0ç11LG

JJJG OL COLJAGL41J cbJ4J y rnço onçbnç o ofloft2:

cpoic€ oj S ';}.

'-q {&-T 5 ;} o ouq (fl) rrp1€cç p?k

O LGflLU OD uoç JJJG bLopJcm oj c}J€ JJJ12GJJOJ i JoJJotA2: oç GAGL? q€ S îç 4JG2

LGfILU ou couqiçiouoj ou L6JJcJou oj cp€ qc€ + 2çoç oj ucrrL€ ouq LocG

lu cou2nLubçiou rnJJc2 JJJGJL LG2 oj LG1TLIJ LG T + ouq j + 4 LG2bGcciAGJ JJJG LçG O

' uq '2 GIJOG bGLioq s cdin2Jçiou o o OUG-bGLOq 022G2 qGuouJiucGq

(j+)?]' +(i+j')' ()
yc GAGL? q& O1T2GOJ mnç 242 oJJoMJu pnqç cou2çLoiuç:

2 4JJG C2G j) uq GJç}JGL \ OL

MG GLJU€ bO€. sç\ a c€ > o v' = = o uq -cju (j 0 < j rn }JG }JO1T2G}JOJq2 qi2cornJc yC4OL EOL c}JG bnibo2Ge o

= -—' + •-'. ()
AGLG LGbLG2GIJç2 \S %OCy llJJ!CJJ GAOJAG 2 oJJoli2:

T

(•)

couairuthçiou pGucoLcp ccoLqiu ço:
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\L2OS SSVLG

ofiL oLmj qGcombo2ou o p€ €cJrnç? BLGIJJHW rnço CffLAHLG iq cbicj U2 CJJIJUGJ2

bLJc6 MG jeo qicrr iwbpciou o ppç BGL2JGIJCG OL }JG L12J LGG LfG IJq bLG2Guç

HGLG JAG LGJUGIA fCG? bLobGLçJGa jJpic B6L1çGIJCG BLGGLGLTCG2 cpc LG L6J€ASJJ tOL 22G4

3 bLGt6LGUCG uq J56f1LIJ

J

I

"q CPL!UO uq JJ2GL (J8) J/€U 't = u OjiG oL 4+J (). j-'ji
uq OçjJGL rnJcçiouj €drrçiou& 1JOIJJJIJGL mGçpoq2 qG2cLipGq u piqq (j)

eoJAiu OL pc€q boiuç o rnJcçiouj GdffçioLI (jj) jo bbLoxiwG pG 2oJrrJou

oJnçiou G2CLJG poAG M6 jjuq b p? ab€cjiu o uq
tAJJGLG qGIJOçG2 4JJG qGLJAçiAG O (j) iicp LG2bGc4 o p' combrIçpJG JAGU

rc= (3•J)

RI}JGLG ' p-' qqçoir

= +JGXb(+T)[J +b''] (•j-j)

COuJpJIJJ1J porr2GpoJq2 CLap OLqGL couqiçJou OL ' içp (2) uq () Gç:
iw op)Gcç2 lu GdrrippLirnu L6 opIJJGq {oJJoJA2 jiLç M uq bLJcG2 p2.

y 2GdnGJcG-o-uJLcG2 COUJbGJAG GdrnJJpLrnuJ 12 GJJJG IIJ }JG IT2JTJ !Ag2.

(o)

LG2OI1LCG COU2LJIJç2 for. GcoUoIJJ2. cu p€ GxbLG2eGq 9

M6 qobç uoLmJJçJou }JG U1JUJGL O OJ12GJJOJ2 uq jLIJJ2 2 OJJG JJJJGIJ JJG
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rrrnA oi jr pp bGL2I2çGUCG bLGLGuc€ 2çrrqGq rn bbGL

(m2Y LJ2JC A€L210U 12 (€ jo fl€iJ (J5)) JjJ2 COIJçL2ç2 MJçp Li2JC AGL2i0U o L01rJJJ?

1TIJCOU 12 AGL? JJ1IJ J0L GxuJbJ& }J OLIJJflJc!OLJ 2çqq P CmbPGIJ IJq C°P-'
CJT2JJJOIJ .iu2ç J022 O pG 2 L62J1Jç 4}JG JGAGJ OJ LJ2J AGL21OU rnJbJiGq p2. rrçipç2.

12 GXOGIJOJ12 0L JJ JUJ& uq 20 LGCOITL2G 40 CLGq WLfCG2 LGbLG2€Uç2 IJJJ1C J€22 GjGC1AG

o JGGbIJ rib içp cp oii€e bLçGLGUC€2 LOL c}JG JGL o porI26poJq ppiç ocjc
i L€AGJI1J couJbLG xmbjiccioue OL Li2JAGL2J0U 0J }JJDJ4 bGL2i2çGucG IAicp JJO2G

bLGGL€ucG

p2. p€ p LGJçAGJ2. ewjj 0L porraGpojq "'çp ppiç bGLai2çGucG

cçrrJ cou2nuJbçiou 20 }JG 1Jpiç 2fOCJ( C9IJ JJ JJJ!2 !2 t/}J2. }1G q2rrcJç2. occaouGq

couarimbçiou JJJIT2 JJ LGCOJTL2G O cqç IJJLJGç2 G1JpJG2 JJ !U

ppiç bGL2j26ucG porrpojq cu oq JjJoJTp bi€uç ipi€ o iç JiGcuJG

JJG 2poLc-ç€Lm GX0G1JG!c2. 0 4JJG jpç 20CJ Jq JJG 22111JJG pJ}J CJ1LAJTLG H0GA€L cpG

ccGbç flJ i11JUJGqiçG qLob JIJ C01J2flUJbçi0IJ 4}JG J022 o 2ijcp pç iionjq pG AGL2. biujrrj

J022 }JG JJ0fT2G}J0J 2JTq[6L2 113 AGL2G 2çcG 0j }JG nhoLJq R 0J12GJJ0JCj .tAGLG 0LCGq

o Aoiq yJL pGç ou iç i€jçp jp m.uiçnqG 12 qTLGc2. LGJçGq

pG q€pJcou G2f1LG2 poii urncp iru uqiAqiTJ JJoJl2GJJoJq 12 !MJJ1IJ

10 JU JIJçHJçIOIJ iuço IA2. CnLAçrrLG cu p€ p'p /ApJJG 12 j011 rnsqGL pprç bGL2i2-

I[1L}JGL qi2crIe2iow)

bLusL2 CflLAfILG - iiq }JG GdnJç2. bLGllnnw - LG 0}J LI2Gq• (€ ybbGlJqix oL

12 CJO2G nLJ42. bc1S 0 iiq i 1 4JJG 2I1JG LLJG p2. ?JJCLG2JJ 42JJG fJJ1G2 0 4JJG2G

bGL2J2çGucG bLGGL6ucG2 qi2GucuJG coucGbç2 JoL GxmbJ& 0L \ CJO2G j
JJ1JJ JGAGJ2 0 L12J AGL2i0U 2ccL1q (Jo) boiucq 0IT4 113 C01JL24 ppc

0L GdJJJç2. bLGmirrm p2. 1UCLG2HJ C3YLAçJ1L& 2JmJTJçUG0rT2J2. G1JC01TUGL C0nUçGLCc11JJ2.

0IJG2 CHLAJ1LG IJq Li2J AGL210U LG JqGucicJ Jj1J2 12 MJJ2. LG2GLCJJGL2 IAJJO 2GGJC CC0HU4

113 U0D20CJJ21C eç€q2. 2ç4G içJJ bLG6LGIJCG2 JJJCG b0t/iGL JIcrJic2.e OL JCGGbJIJ rib cjJ€

qGLiAcJAG o vc f,p tG2bGc o
o o CriLAf1LG ti€ ri2G 12 _CVCC\VC IIJJGLG VCC 12 4JJG

o qr2çiufn2p couc€bç 0 LGJç1AG L12Jc AGL210IJ (wi) L01JJ WG2flLG2 0 4JG CflLAflLG

J.p fflJqGL2IJq imbcç o ppiç bGL2J2fGucG 013 €drnç2. bLGIurnm Ic 12 JmboLçuç
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COALJUCG GxbLG22iou OL }JC Gdn!A bLGiu!11w:

JJJG CJ1LAITLG iJq cbiçj JU2 cpU6J2 coLLG2JDouq LJJGU42 rn couqi-

(J2) 'q MJ (a8m)
qou€ p? iUCLG21U jOL rILç}J6L qi2crr2eou oj Jii€2 2€ CmbpGJJ uq cocpiu€

cornJçGIccnJ JmbJJcc!ou2 0L JJG 42J JLG6 L9'4G !1 !2 qouG p? 1UCL621IJ OL \ }JIJ

JLY 211UJ CGOIIUçIIJ j0L €dniç? bLGunrrw JD? 1IJCLGg2JJJ C1LA9JTLG 12 ]JJOLG jj€j? o Aoq

o jpçni cou2rrmbçiolf L6flCHJ 4JJ6 LGJJOCf€ cou2sTmbçiou

JJJJJ2 }J2 JJG GGC O 1IJCLG2JU IT4J1LG JJpJç 2çOCC IJq Oc}JGL JJJU2 2UJ& LgJ2G2

coLT2HmbJou LOW }JG J14ITL6 bLGacuç jp imbcç O JUCLG2JU OL 12 drnçG qfljGLGIJç

g 1GL JUçGL€2ç L6 LGdrnLGq o 2COHLG JJOfl2G}JOJ2 jLow LGJJOCG

couthLGq iiçp cpG mL1uJ rrçijiç? o bLG2Guç cou2nwbçJow JucLGaiu JuçGu2JJG2 2o

Jpc2 uq bo2JçJAG COU2HJJJb]OIJ LOIIJJ JJG 1IHL€ IJJL1JJ JiJA O COU2JT1IJBçOIJ 12

JJJG iUçfl OIJ J0L qqjGLGuCG pGçMGGU 4}JG dllo nçijiç? TITUCcIOU2 12 2ILIJbJG 1çp boit€r.

bLGjGLGUcG2

rmbcç ou L12J( LGG Lç& qGbsuqrn ou IA}J6çJJ6L OIJ6 qobc2 ppiç bGL2J2ç6ucG OL boGL

JJJ1T2 JAG 1LIGL LOUJ (j) LGqnciu iucGLcGmboLJ 2IlpaçiçIlçJOlJ JJ2 AGLA qijGLGUç

LGF1CG2 !IJcGLIGIIIbOLJ 2flp2cJTc!OJJ !U COIJ2IflJJbçOIJ UJ 4JJG C926 O boIAGL c!J!l rrucçJow

JuçG136u.JboLJ 211p2c!cflc!OJJ 12 LGHCG pX !IJCLG2IJ OL yJ2o Jç 12 JAGJJ-Juo!A1J L1211J

O GIlL IJJG2JTL6 O CnLAçJTLG bb€uqix ii€ 2poJA ircp ppiç bGLaJeçGucG rrçijiç?

2 12 JAGJJ-fC1JOJAIJ GJ2çiCiç? oj iuçGLçGwboLJ 2npaçiçrrçiOu iii cou2crmbçiou 12 1UAGL2G

I 6Xb(%) ppiç bGL2i2çGucG

B6Xb(%) OL OJAGL nçijiç

ou2q€L (j) BJOU uou2çocJJ2çic eçGq?-2ççG ioçp bçp ru jncp c' €xb():
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2cobG o pi bbGL
jGLGU 911OCOLLGIJOI1 bçGLu2 (c HGOU (r3J2)) vcconuu oL bpGuowGuou 12 pouq
P1 CPL!1UO [T8g1 1Jq E!2PGL [T] GoU2nmbl!o11 LøM qcuç JGA€J2 o rnc I.Gc!ou p9
cpG 2LACC °. PJ LP qc cOAGL ;p bcLoq T82I o uq q12cITa2q

OflL UJG92IILG O COU2flUJbO1J buiç couanwbrou o uouqui pj uq iiic bJn2 m€nJ.6

= OOOf2 ° = OOO23 ' = (2L)

JJq O d1JL4GLJ? fj bGL cbi4 cou2nmb4Jou LoJAcJr Jpi2 LGdrnLG2 2Gçç1IJ

4GC}JUOJO 2JJOCJ.C j) 1A92 C}JO2GLE O pG COIJ22GIJ /AP1JJ cJJG O2GLAG UJGJJ qGAOIJ

MG qobç uoLLupçiou y = F JJJG GdJnJJpLirruJ COu2rrmbçiOu bLocG22 (r

LSCG.

BLGtGLGIJCG2 4O CCOJJJJ4 OL J.CG GJ1LG2 O 22G bLICG2 ID OIIL GXCJJJJG GCOIJOW?

!U2 CJJIJDGJ2 JGL jJpiç bGL2I2çGIJCG JjJiLq tAG qocnLu€uç JJG pijiç?. o pprç bGL2I2çGLICG

JAG 112G }JG qGcoJJJbo2içiolJ Ju (j) o drrucq }JG UJDJdHqG O }JG CJ1LAHLG uq cbiçj
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qT2CIT22 OITL IJJGJJO OL 22!IJJD AJ1TG2 40 IJJOGJ bL1JJGçGL2 GCOIJ JAG CffUYGU
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JAJJGLG GIJO4G2 qç 1 couq1oLwJ COALJJCG pGJAGGIJ uq J'G4
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Q# L€boLcGq J UJL1X JG2f1J2 OL 2GAGLJ AGL2OD2 O JJG GXCJJIJ€ GCOUOUJA

bLGurnTm iJc€u om u qqiçioD ii€ LGboLç j bGLcGDç iiq 2 bGLcGDç couq€ucs GJJib262
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E , o bornç2 in ffIJiç pox JJAJD cpG bLobGLç? -ç uq 0
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uq = (ç i' yJ2& L ie x j AGCOL o boiuç G2çimçG2 joi L2JC LGG L9G uq cJJG

= — \()] j-I [t'1 — (i)
LUGçLIC OL 4JJI2 12 MJJGLG:

obçJmJG JJG woqGJ)2 imbpcçroue 0L inGU Gdrn bLGunrrm IJq Li2J JCLGG LçG OHL

OuqiiO1JJ OU 4}JG2G bLI.uGçGL AgJ11G2) ppiç bGL2I2çGUcG BLIJJGçGL2 tAGLG 2G

M qobç '9T O }IG suJA2J2

MG 2G \ = 008080 4O mximJG moqja piJ1 CCOJTIJç OL 4JJG Op2GLAGq LI2J LGG
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obboLçnuG2 fl1JGL bO//GL nji! O1T2GJJOJ2 JJAG JJ !1JCGIJAG O q1fr2ç COU2FIUJbçIOIJ

LGGL L12G 113 JGL qç2 9J c}JJT2 L2G JJ JOIJ LJ1U cOIJ2f1WbOU

BO2içuGJA qç€ + J o JJçJTLG 113 ftJJJCJJ +1 12 p1}J 2iJJJ2 U

OJ coUqçoUJ COAL11JCG GMGGU V+I IJ + MPG" GC1JOJO LOM4JJ 12

LJJGIJ uq COALHI1JCG OLW11J !IJ (T2) Jj.iG 21.U o qGbGuq2 rrbou eJn

Ij-'c iuço LOJG o cii pG opçu€q p? uwJaIJ fl€ 2imbJG bGLIn1JGiiç JJJCOUJG-

b12 IJO LOJG MJçp ALiçJOIJ2 IU 'Y

CJJJUGJ IIJ qGGLUJ1JJJ çJJG p? COU2çLHCçIOIJ çJJG cnuçnLG CJJIJIJGJ

€cTrn BLGUJIHur JJJ12 uqiu JmbLG22IAGJ?k JJH2LG2 çpG imboLçucG oj çpG cbiçj 1IJ2

LOM4JJ 12 CLiciCJ OL qGcGLuJJuiu MJJGJJGL p1pGL CITLAITLG bLoqrrcG2 boeiçii OL

MG 11JGL LOIJJ }JG2G combncciouj GxbGLIWGUç2 cpc 4}JG JTçOCOLLGJçi0U 0 COu2rnJJbçJoIJ

çpG boti rrçipç? moqcj u?M}JGLG CJ026 ço çps flE
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bLmGçGLJçJou p?. 2RJC}JiIJ 4JJG 211J ou k (2 !J/GJJL-JLG2COc4 COU2fJWbiOU oieçp err-

cdrnç?i bLGmJrrm L12G2 mouocoUiCjjX RJJJ CI1LAf1LG JjflL MG JGLG 4JJG yGJJL-LG2Cocc

CJ1LAflLG LJ2G2 U qqicJou COU2J2GU4 M1JJ JJG AGL2JOIJ OJ OIIL moq€j Mic}J = —J
nçOCOLLGJçiou = —OJfJ M04G 4JJ 130th f}JG Li8J LGG LG iuiçijj? L12G2 JJGU JJ2 2

nçOCOLLGJ9çJou 0 CoIJ2rnJJbçiou oçp !2 —O (a€€ AIGpL-bLG2cO4c CoJJ2rnubçioIJ LOli4}J

bL1uGçGL AJJ1G2 013 UU1IJ f qç COAGL1IJ JJG bGLioq 113 IAJJJCJJ c}JG JL2 OLCjGL

COu2nmbçJou LOII4JJ bLOCG22 LG çJCGIJ jLOUJ J,AIGJJL IJq bLG2C0 () JjJG?. JJG1L

GCOIJ MG 21UJJTJG AGL21OU 0 4JJG moqj 111 llipJCp 4}JG bLwGçGL2 o JJG GddnppLrnm

GdJTT1ç? bLGIJJJHIJJ 12 2ffp2çU4if MOM 4G GdnJç?. bLGIJJ1HUJ L12G2 UJO1JOçOUJCJJ? ffi14JJ CrrLAçuTLG

011 JJG JJJ01J0OUG LGJc!oIJ2p!b GMGGU JJG L!2J LGG LG IJq CflLAfTLG pnç çJJG GIiGC 011 JJG

—ot) JjJ12 CJJIJG 113 JJG J140COLLGJcJ0U Oj C0IJ2HUJb0IJ LOM}J JJ2 G22GUJJ? 110 G1iGC4

çp€ CJCJ1J1O1J2 MJcp = —J3cf (26G bOMGL n4JJ4 COIJ2IrnJBçJOU LOMjJ JTcOCOLLGJc!OU =

10 JTIJGL2U 4JJ!2 LG21J4 MG 2cfrqGq JJLGG O4JJGL AGL210U2 O01IL uJoqGJ JL2 MG LGbGGq

IJGçiAG M14JJ Gdrnç? cçrrJJ?L pGiu ooq p€q€ iU2ç 112J(

CJ1LAçITLG LG21TJ12 113 113 JJG €diiiç?. bLGmirrur EOL GXCGGqJIJ 2 }JG Gdr11ç?. bLGmirIuJ 12

MJçJJ b0MGL nçiJiç bLGGLGJJCG2 bloqnc€2 L2G !IJ }JG AGLG L!2J LGG LG GCOU IJCLG2JJ
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imbji€q AoJciJic?. o ' COIJOLLU2 .tAGJJ RJJJ ice GIJJB1L1CJ comJçGLbLç H0GAGL

iu jypj€ jp (wnjcibj? LGCJTJç2 pJ jypj€ jp p? üb M6 juq moqGJe

ii€ combLs cpm iiiçp bLobGLçiGe O, CGAGLJ WG2HLG2 O 24OCJ bLicGe II4JJC}J LG LGboLçGq

'-'q Hb JJ1Lq coo) ponç o jo cp GmbiLJcJ bj apijiç o imbjicçiou&
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= o yç cpIe boiuç p€ uej jLGG LG ic jQ bGLcGuç uq Gdniç2. bL€mrnm 12

boiuç iu J,JrrLG j (uq nuou j E ,J) CJOCGCç fl qc 12 P = =

jLGG LG O J bGLcGuc cGL LODUflLJ
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€xuthj& poe€ 2ççT2çic2 2JJORI 2ffp2çIJçiJ LGJTCJOIJ JIJ }J6 249JqLq q€AiioIJ O coIJ2rrmb-

1JqJJJa LG LGGCG !' JJ €coiq WOWGJJ4 2J241C2 LGbOLç€q '-' JPJ6

E pofraGJJoJqe pLiU pOJT JJG 2JOtA L186 !u couarnubçoi.r €iquç rn

JJJ12 L€jJGCç2 G[OL12 o couanmbou 2GCOL qAuwcJJ? JJq j ou

OL 41JG couirmbçou ooq uquTacL? €xbGLiGucGe LGGL CW > 0 JJJ '!4P =
0j JUAG2çUJGUç rn cbij OL JmG2çuJGuç ooqa nJqn2çL% JpG bLoqncçiou o cbrçuj ooq2

26COLJ J6AGJ JJJGL€ 12 2flp2çIJçJJ IJCLG2G !IJ 4JJG JLGq? boe JAG L62bou26

JG mbji€q bo2JçiAG L62bou2G içp 0 IJJiTcp JLGL

bLopJGm

COrnJ4G4yCcnJ iiq qobçou o ppiç bGL2!2cGuc bLGGLGJJCG2 GAqGucJ?. pc
LGJ IT2JJJG22 C?CJG LuoqGJ 4}J4 GwbJo?JJJGIJI JU }J6 COU2J1IIJBç1OIJ 2GCOL i cornJ4GLc?cpcJ 12

JLJAGaçmGIJ ooq2 ecçoL r bo2ic!/G pocjc JG bLGqJcciou o 4JJ6 2uqLq

'!cJJ 0 GLG 12 2OUJG 2JJ11J JU LG2OITLCG2 OIT4 O 4}JG coIJ21niJbiou 2GCOL uq iuo

orrç oj couarnubçiou ooq2 cçoi uq Juço c}JG !UAG2cWGuc ooq2 acço ic 12 NGJJ JUJ!AJJ

fG 2p0111 /Ail}J > 0 JJGLG 12 2çLOL1 2JJi5 o JOL (iq - uoç 2poiu - cbicj) LG2OJTLCG2

juq iç nenj qobc 4}JG O OIJL oIJG-2GcçoL uJoqGJ }frLG2 fq IJq

JoL jJLJJGL qUo2J2 o COL2 nIJqGLJ?JJ iuooepq coU2rrwbçiou LG2boIJa& ii€

IIJAG2çUJGIJc LG2bOIJ2G (EJ11LG 4p) rnq t ii€jc GmbJo?unIJç LG2bou2G (Eiin€ c)

i€ç jij wooçpJu o cou2rrmbçJolJ a ccombJ2pGq rn bq pA LGJiAGJ2. 2çLOIJ

4G L62b01J2G2 COIJAGL& piiç pJ2 4JCG2 poirç is woqj bGLoq2 (çpL€ AGL2) yc cp

GcouomA (2GG cpG opq JiuG) coL1JbLGq ItJçp }J o €couoaiA (q2pGq EAGUcJPk

E!rLG 2OR2 nnbcç ou colJ2nmbçJou o r 2}JOC]C 12 L6cJA LGqfIcGq !'-J-' ' > 0

AGL bLicGe MJJJC}J !AG e€ç 1flJ14A

j,çioIJJ JIJCOIJJG JJ LO1TC4 CCOJ1U2 bLccG ymjA i€ W62J1LG drrI. JçJGe !' P

4O COJJAGL GW iuço bGLcGUç JIJ WG2ITLJJJ dnuçJçiG2 !' JJG woq€j !iG OJJOiA JJG

2J1JJ& OUG eçuqq qGiuçJoIJ iIJUOAçiOIJ U JJJG LG2JTJ2 }JAG pGGJJ mHJçJbJGq pA ioo

qJ2bJA }J6 jo q6Aiciou o ALrpJG JLOJJJ 2c6qA eçç€ oiçp bp iii LGeboueG

€coouA Gxbjoiç JJGeG obboLçrruJJGe LGJJAc GU2 ID 0 GcouoaJA JG 1JrrLGa

JJJG JWbFIJ2G LGebolJeG HIJCçJOIJ2 qJ2bJAGq in OCfIUJGJJ p0/A G1J2 u c> 0

cbJçBJ CCnmrrJJo1J JJq AL1ç10IJ2 ID 4JJG 2GCOLJ JJOCçIOU 0 C4OL2 0 bLoqrrcçow
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lo ciir1tooma muhdi!iup5 1I9n 9r1t ai thoqr{ aith o nib1oDDA .9IIJt8n lo a9ata aaOlDa 
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tidan1 lo ujhia1 9nIT .ia iq tciI9q lo abelbnuid-9cio-owJ io 0.0 = (I — 
'000O.1)00 

a oci ei 'monoD9 noLhubolq 1oD3a-9cio c{ cii muimiq tiup cia 3ia19n9 o 9Dfl9f2i215q 

.9Dn9up3a cioitqmnranoD r1ooma a aoorb 2bIon{ailor{ tarLt tDal 9r{t lo 9Dfl91J92ci03 

-nit oon-ia n{t bna mthmiq tiLrp3 cia lo 9Dneada 9rLi rbinlw cii ena a aa9I9nlti9v9n ai 919nlT 
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24G o 12 Li/iJ LOW 4G 2GL!62 LGbLG26UçOU qG2CLipGq u (cu) pç

G CO2GIJ 2 JITIJCçJOU O 4}J6 qç 249çG O IJçJ1LG L!IJjJA JAG 922ffW6 4JJ6

26 0J JJç1TLG flIJflJCG pGOL& JAG IJOJA J2O LSdTI!L6 iuqiAJqnJ y+I uq
2 pGOL& JAG LGdrnLG }JG 2flUJ TC+T + t1+I G C}JO2GJJ 2 rrucçiou O 4JJG qç€

flGLG }JG 2Hp2CLibç2 C uq qGUOçG JJG !UAG2IJJGIJc 2GGOL2 L62bGCc!AGJ?

xJ + (i — )(v+ v.) 5x' + K' (2)
uq

+ e Eo i] A S (2)

S (2)
2rip1GC

{O [(cv —) (I
—

} (i)

iunrnu bLopjGar:

JJJG drruçiç? jjoccioii in r 2GdncucG-o-uJLJ6c2 combGçJçiAG GdrnJJpLIITUJ 20JA6 bio-

4EO-2GCçOL GCOUOUJK wp njj jpo mop?.

C2CJG JmbJJcçJou2 o }JJ2 uJoqGJ

coujjquc poring porrç coLLG2bouqiu GmbiLicJ G2i M6 J2O GXIJJJ1JG p112111622

JJLGG moqiJcçiou2 JmbJJG2 LJ2JC LGG LG uq LG11LIJ 011 Gdrnç?. JApJCJJ JIG JAIJJIIJ 2 bGLcGuç

in qqJçJou o J1191JCG brrLcp2G2 o cbçj JJJG UJOGJ GIJJpOq?UJJ JJ

qG S 2ççG O LTflLG M6 GIJ /TLJJGL moq 421JG moq€j 0 IIOJA JJLIJJ2 40 !2211G L!2JC-LG6

J2O qGcJqG qç i JJOC9IOIJ 0J 2GCOLJ GuJbJo?uJGIJc BLI0L O JJG LGJJuçiOu O JJG

o 4G bLGAI0II2 bGLioq2 24G O JJçJ1LG P-' OJIL 2GCOIJ moqicçroIJ) MG 2211IJJG JJOJ12GJJOJ2

!11 2GGOL2 IJq JJG 26COLJ jjocçou 0 JG qç cbJçj 2coCJ 12 rnJcçiou

orn. UL2 nJoqicçiou JAG 22ri6 coIJ2nuJhpou uq IIJAG2çUJGIJç ooq LG bLoqrrcGq

HGLG JAG COU2IJ6L WLGG moqijcciou2 oj cjJG UJ0GJ Gcouom? nJ?Gq !IJ JJG BLGAOJ12 2GCI!OD

' liO-GC4OL ECOUOm1G

sJ



o cbiçj 12 2ç2çJOUL?
bAo b6L iiuiç 01 c'biç'j h2 L0MJIJ A'pfl6 GL JIG 240CJ 0[ CBJ4J 2 oiJu uq boj bGL nuJç

L0M2 111 GdrnJipLirIuJ MpIJG JIGL6 i 12 IJol JjJC qJ6L€uc6 12 2OGJ( 01 cbiçj ii COU2U uq
J3JJJLG 12 2Jipç JIIC0U212GUC) GL LGJ1AG O 4JJ 1J0EUJGIJf 0C0IJ0IU? JJJLC h2 !L1pJG

qobç }JG2G bLm6cGL AJffG2 GCJ12G cpGA WGGc CLJçGLJ MG 2G ociç MJJGIJ MG G2çiWO6q

JJJG IJJOGJ 12 bLmGGLiGq €xcçjA 2 ouG-2GcçbL IJJOqGJ !IJ cJJG bLGAJorr2 2C0J JJG

JJJGJJ JJ6 ALib1T2 GdrrcA LcG8 0 LGcJILIJ LG opçrnGq om (22)-(2)

pCGq JJJG L6 0j LGçJTLIJ I 013 }J€ L2J( L6G 22Gç 2 opçJIJGg 2 pG0L& fl2iIJ (J5)-(J3)

bLoqrrccrAicA O JpbL 2 J0L 12 LGJIOCcGq PGcMGGU 2GCçOL2 IJq qJçLipriçioiJ o cbiçj 12

JJJG BLIC& AL62 MJJJ p6 LGJ4bIJ 0 }JG qG 24G 0 JJ4J1L6 GCJ32G O

= v\v ()
2OJAiIJ çJJG uq 'D H21IJ çJJG LGJçio1J1

jo juq cpG opcc ill couJb6cic!AG GcTrrJ!pL!nm UL2 €ç çp drriuc!c!G2 IJq I.uriJçibpGL2 pA

M6L6 i+I = c-fJ +

— L
)+1+ —

0L L = S JJJG ç€ 0j LGHLIJ OIl çJJG WLJCGç boLçoJJo 4

I tjs.;+1 1
—

(2 eI I— 1—)[+l'+1j0L = C IJ

= ( )
+ +1(T —

çpG LG 0 LGJ1L3J OIl €drncA iLl UJLfCG 12 = l C M}JGLG

GdJlIcA 2 fT2G O JJIIC6 COIJ2ITIJJBçIOU JJq IIJAG2çIJJGIJç O0q2 LUJ2 ic 12 LGqiJA AGLiI6q pç

bGLoq s ço JJJIJCG ç}JGir. briLcp2G o MJrncGAGL drruçiçA o cb!cJ cpGA bju ço 3126 DHiGLGU

0136 bGLroq biirnu pOLisbil uq ço 0BGLç6 113 BGL1Oq + I ç}JGA W11242 122116 6UO1i GdfIiçA u

22J1IJJ6 cp6 2IIJG IJIJC!IJ MG }JAG H2Gq rib co IbM: JLW2 AG

V '-'q V çpG LB1JG wnJc!bJ!GL2 OIl (2) iq (2
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nijornjç

GxbGLiuJGucGq MJcJJ moqiJCçOU2 JiJ6 JJ1& Gdnç? bLGw!rIm L02& pnç oujX p?k

cbjj 2crbbJA JJOLG JIJGJ24JC JG2 JIJ LIJG O JOR 1IJAG24IJJGJJ4 V2 GxbccçGq I/GU

p€ prnqnJ lu moq€j Imbo2!u }J2 COIJ2cL8!Uc MorrJq }JAG €[GGç o uJjau

12 u€çu oj JoJ-UG couçrnç ou LO22 iuAG2çmGuç tiofJJq

LG21IJ2 rn jypj !ipicp uqcç€ LO22 ju cbij oL iuAG2çwGuç 2GCOL

GJ2cJCJc? o cbcj 2nbbJA i.drm.€q iuri€ OL opçJuu 2nGaçGq p?

JjJ626 cou2Jq€Lcou2 2H€2 cjrnç A€L2OIJ O }JG uJoq€J /Aiç}J 2JJJJJGL 2}J014 6UJJ

cbiçj iU2 CJJIJ1J6J OL }JG 4JJ9 JJGLG 12 LJO 2ITp2ç9UiJ Gd1Ti bLGmnrm ID

cç AoJçJJJç? o ' bo2 AG ia 2ç1jj AGL? 2uJJJ Jy12 lu JTLU ccornça

qJipiç2 cou2iqGLpJG 2poLc-4GLuJ J1J moq€J JJJJ2 }JJJ GJ241CI J2O rmqGLJic2

cou2raubçioIJ L6IJGC2 jyc jçponp cbiçj 2crbbJ?. 12 11o4 JIJJ1JiçGJ? €jçic iç 2çIj

içp iuçLoqaccJou o JJpJf bGL2J2f€ucG JJJG 211CC622 OJT26JJOJ2 JJTA€ ID 2IJJOOc}Jiu

€couoii? LOL GxuJbJ& cou2nmbc!ou 12 cou2qGLpJA 2OOGL uq iuiçuJGuç IJJOLG IoJç1JG

GjGC2 Oj JJpJ bGL2J2çGucG LG2GIJJJG AGL? CJO2GJ? }JG 01J62 2GGJJ ID EJJ1LG 4 jOL OUG-2GCçOL

q2pG2) IJq = 0 GE"JI HP!c 2}JOL q82JJG2) AGL2JOD2 O 4}JG woqcj jp dru?.

JiJTLG LGbOLç2 JJG JIJJIDJ1J2G L62b0U2€ 4f1UCc10u2 OL 46 = = 0 CE['JI 140 Jou
LG LGboLçGq rn JG 3

JJJG UIJ91JC1J BLOBGLçJG2 o }fl2 iuoqj LG LGboLçGq iii jypj€ j jjJ€ pJ121JJG22 c?cjG bLobGLçJG2

CJ02G2 c}JG qc - ccoLqiu 4JJG UJGcL!C qJuGq !' 2GCc!0U - 12 = 00 \ = 0

lJOç CJO2G GAGIJ J bGLCGIJf 1LIç6LAJ OL qcw JJJJG bLmGfGLiçiou cp 2

r.€ qi2bJGq 2 14o cp€ woqGj - JrcçJ€ cJoe€L uote - e

JJJTG2 OL L12fC LGG L4G uq €drn bLGmicTm iwbji€q pX

coiuc;qG RJJJ cpGJL 2mbJG ujoe

OL WGIJ }JOIJL2 MOLJG uq çJJG O çJJG OJ0tA LG2q11J ço

}JGUJ 0L çJJG OJJG 2GC4OL bLoqrrcçiou €cououj2 p- BL!CfrJL çp€? jjo çp€ moq€j mbJcçou



bi.€Aiona cçiou cp JLuJ-i2rrGq pouq iirjj p LqGq u 6drJJJ1pLrIur

LGfIL1J bLJ/çGJ? J22116q pouq cou2iq6Leq rnçij 1JO/ flUJJJ(G LI2J&LGG GcrrLiç? oj

tAG JO JJO!A LUi2 12J1G LJ2J LGG qGpc q€pç i JqGuçcJ ru mçrniç? uq LçG O

COIJ2!cJGL uo/A woq€j GcoIJow? u p€ bLGA!on2 2fI2GOU qçji moqJcçoIJ 4JJç

3 JJJG E11GCI O E!UUCI GAGLJG

cou€dnu 2pLb LGbou2G IJ 4}JG bL!cG o cbçj 2 uqcç€q !'-' EuTLG q

JuGJçJciX o cbiçj 2nbbJ? iii €cç bLGAGu4e }JOJ12G}JOJ2 LOW 2LLJOOçJJiU COU2JT1JJbiOW

JuALiIJç 4}JG iuçLoqrrcçJoIJ O JJpiç BGL2I2çGUCG BLGGLGJJCG JjJ12 LGIIGC2 cç cp
JJJJJJçGq JOL mopijiç? moqj cpG 1wb1112€ LG2bOU2G crucçJoua o dfIuJçiG2 LG

rrjj uq pmiçq JOL mopijicA uJ0q6J2 LG LorIpJA ;qGu4icJ JJJILG rnqjc2 fJJ4 JJJ

cJcnJ9iou2 uoç qocrn.uGucGq pGL& iG orruq imbrijeG LGeboueG rucçJoLJ2 OL uo ppiç

JO JU TJILPGL iJJ2JJç IIJO JJG LG92OIJ OL LG21TJ coueJqGL .JU JIJ

Us/A O2 IAJJJCJJ 12 AGL? CJ026 qç
cbiçj 2flbbJ IUcGLG JUJ? JJG uJoqGJ COLLGJOU pGçM€Gu bLicG o cbiçj uq onçbnç

LGboLçGq JIJ jpj€ jp JjJ12 LG2ITJç !2 uOç 2J1LbL21J u iGtA oj epoLç-çGLW nJGJ2ciCic? o

TucLG2Gq p?. cçoL o jç WOAiU cjJie uloq€j unbjicçiou CJO2GL GIJJbiLicJ LG8fIJ2

j bGLcGuç COIJGUCG GJJth2G L40cG o o cbiçj pe uo
oç uoii LuoqGJ 2 ioçc€pj? cjoei jponp Jç ic CçJJJ uoç ucp1u

LG uq Gdnj bLGLuinm 22ociçGq ii1çp G2JpJG (çY ) couJpJu9çloue IG LGboLcGq !u Jf1LG

uJoqGJ bim€ AiflG2 OL uJoq€j iLG qobpGq }JGLG /J1JG2 O JJ6 L12JC LGG

uq co LG uoç LGbGcGq }JGLG LOL 4G 2JJJG LG2OIJ2 cic6q IIJ JJG bLGAJorce 2JTp2GCçJOIJ JJG

JJJG OUJJ1IJ2 jOL U2J uq Ll2J-LGG LG2 O LGJ1LL1 LG 1J04 JcGLGq p? cjJie LuoqJccou

errbbj?. oj cbiçj combJ6çGJ?. 1uGJeç1c 2 JU 4}JG xcpu ccouomA

bLGqGçGLmruGq JOL erthbjA) combGçTçJAG EG W GGCf UJJ.CG2 2pOLç-GLm

244G O !2 LGjJGq 26GOLJ JpOL LJ(G2 IJJGG4 uq CJGL (ecrpiGcc

enbbj? qGCJ2JoUe G WqG bLioL }JG LGJJcJou O }JG CITLLGIJ4 eçç o JJçfILG VTGL 4JJG

JU 4JJ!2 2GCçOU JAG !UAG24JcG IJJbCç O LGd1T!L!1J 1JJG }JOn2GpOJq2 qç€ JOL

' 4RO-2GCçOL GCOUOLIJA R44 iuçcq IP0L uJopç?.



nothi8oqrnoD iupe4dth 9ri of tn511Iibni is arnifi rüsimbcam 11oiq riworn1 IIw ai aA 

iii enoi&oiIa itthnaup 9riI voeioM .awo aa rbia trirnnoiivri na ni eiiIidaiI iir{ o 
srit 'xo iutan 1o astata bna aab aaoia nittaq o riahavni sia mLrhdi!iup IaI9n9 

trisiiavni ori ai P&{W .(rnio3rLt IIiM-irrthIiboM erlt) 89iiIidaiI rrnft ni oitai iup of fd9b 

lo muim9lq edT .'iupe no rrwiei erf o enaiiav bna nasm er{t ai othai tiupe ot deb erLt o 
'1qmia airiT .oitai IiUpe ot tdeb er{t iii iaaetni 1ftta ai ideb ievo iwpe no rnuiei erfi 

Io aeiaia aaoia wofi riaa mill ni iniaiierni 1o eeieb lull erfi iaed iaim iiupe iar{i aioefiei 

monoe cia ioI muiffieiq iiupe edi iebiarloD ew woled belana atciemheqxe edi cii .erniaci 

.mocioe U er{i iol betioqei iar(i oi ebiiiiciam cii islimia oiiai iiupe oi ideb a rlitw 

i cii mill a iol irliaiiarloD eciacill erli eaievel rifiW 

(Q) 31a + 1;a � 
isJ .cioiiouboiq no aeiiia bcia iodal aeiirl t iobea cii rrrth erLt 1 + i boiieq cii . = i ioI 

- laiiqao lo )boia beiabeiqebnuc erli airlq cftcqicro - eelaa moil aenrievei au eiorieb 

beianimorieb eia cii errrxei I IA .anoiMildo laiDnarlfi au no bria iodal no aeacieqxe 1o ieci 

:aiqie3ei au beeDxe ion aearieqxe erciifi erfi iar{i eiiupei eW .aticiuc rloiiqfrluacioD cii 

(012) 
— 

.1) + r+' = 
0 � a(' + 1) 

— + 1) 
— 

1÷"N .1IeviiDeqaei ideb bcia iiupe no niuiei 1o eeai edi eiocieb bna eierlw 

.aiirw nothqmlJacio3 I + i boheq iii beaaeiqxe t iobea cii aie*iow ot biaq eaw erli eeiocieb 

eiab iA .nevi aa ÷"N nuusiei lo aeisi bna aeiiq ee?lai mill edT 

:ai mill er{i 10 evibejdo er{i 

(112) 1÷ivxam1÷q 

nimriaaA .nevi eIai oi bsmsaaa ai mill edT .(0I 2) bcia (@2) 1.C) oi iDeldlJa 



IJ fflJJGAGLG €dinçA bLGmicrm °T I bGLc6u ILJçO JGAGL€ €driX bLGmr1m oj 2

ouj amjj imbcç ou €drnç? bLcur!nur EOL GxJJJBJ& (212) uqcçG2 COUAGL

i €drnç? bLGmrnm liGLG 2IJJ11 ID 4JJG JTUJGAGL€ GCODOm? JGiU onjq A6
EILOIJJ }Ji2 Ic 12 GAJqGJJç f}J J6A6LG LJ2G2 JJG €cTrnç? bLGwinIu bLoboLçiouJJ?. o°"j

— = (T.-l-I — + J) (212)

ou €drqç? u () uq (2e) ojjowiu GxbLG22Jou OL Gdffl bLGwJrrw:

(2 14) IJq JJçO CCOJJ1J JJG JTUJGAGLG L4G O LGJ1LD

Gdrnç?c pj€ imboeG Gxouonaj2 IAGU iç uoç qGcGuuuGq !u Gthlfl!PL!mW

!I}JGLG J = 2 4}JG qpc o Gd1Tç?. uq 2 JJG JGAGLG Lç€ o t€çiiu ou

I + =
+ (. — )'+I (i+J) — (I + (214)

0L fJJG LG O LGJ1LD 011 Gdrn4 ID 2GC4OL t:

(Hi) L2 OLqGL coiqiçiou OL JOL (J JJ0li2 ff2 40 qGLAG cpG ojjou GxbLGeeiou

2 IJ cdnjiçA (ii) JiuGL pomouç?. wbJ!Ga J\V+i = sby&I+I(&+I + uq
flLG jpie rn couffucçJou içp cç2: () bi.ojçm qnnçxou crieGe () p€ aceq
LG GLO ii€u iijc IuGdrrJ1ç?k '-' (ro) ujbji€e = 0 OL JJ 1 uq 2ççG2 0

F!UGL JJOIJJOGUGIç2 J-ILUçGG2 ouj? GdrnjipLrnm 12 ou€ iu iipcp bLoUce (2'nY

11u1ç2 JJJG jL2 OLqGL coIJqicioIJ 0L 12 (2I2) -cp 4+1 LGbJc€q p?

tA}JGLG 12 IJJL11JJ bLoqrrcçi/ic?. o cbiçj 111 2GCOL L WG2ffLG !D COJJ2rnJJbçIOIJ

2I)+ (j — )+J
mJiçe JJJG L2ç 0LGL C0DqçOIJ 22OCJ9'Gq /A4JJ

ftJJGLG 1Sb+1 12 JJJLJIJJ bLoqJTcç O J0L III rnqrr2çL? GxbLcaeGq iu couernibçiou

= (j)
IJ HJçGLIOL eOJfIçiOU (JJ) }JG LTL2 OLGL COLIqJçJOIJ 0L +I ie:



uq JJG 22OCG iouc€ CLJO uqq GLLOL R9
AOU2 69cJJ3 GucLçGq II2JIJ JJG IJJoqGJ JJJG WLØ6 BCLO22 20'J I14OCOLLGJIOIJ E2 oooo

ieM6 combncq JLf OLGL ffOCOLLGJJOU o onbn LOEJJ !U yJ LçLJCJ q4 2G2 Oj 150 OpGL-
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