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[OI44JJUJ

bucG215 AOLG cuGLJA 2fIC bi.iij qiGLcuJ cdniou2 W pG 2OAC uniucucjA pionp

coui.c bwanrn ouc qojj wc j 2 2IwbI? pe bLoqnc oi iio woqqjcq Cij�-Abc pouq
btoboi4iou 12 COU2W1U q w W UJ'Lj(G bucc2 oi u2J( ic pueV pc o qerrwpjc
qcri iucu2iA bLocc22ca LG iuqcbcuqcu 2df1LG-Loo bLocce2c2 ( u cncY JJ1 pc LGCOAGLA

co2cq-IoLuJ 2OIfWOIJ2 IJJ pe opwrucq EOL GXUJbIC iT OIJC 22flhJJG2 qJ JJC JUGLG2 LC 1Jq

EOL cci.iu 2bGcrUciou2 o pc FIUqGLJXIU ocjrnpc bLocG22c2 uq cdnijrpunuj bucc2 O U2J(

OLp!Lc OMGACL pc? wA pe pIrcrou oou ? uq v

2becfljciou2 IO1JOM pow I1JOqG2 2fICJJ 9 C1K OL AICLOU (J JTJ OLGL o UTJG ocr pc bo22ipJJiA

bucc2 O LJ2J( Wfl2 J9J10M OIJJ woqc OT (IIJqGLj?JU cbij wije edrnjpunur bOGUJ

LJ2J( ruq qGuoG pc wqcc buc; o qen iucu2iA u2Jc JJJG 2bGC1UCJOU2 OL JJG2C W91JCC1

2np1cc O we cUIJTU cOUq0U = 'k HGLG qeuoce lpG wLJcc buce °L !IUGLG2 LG

[h(L) —cli ÷[h(3) —'1iK + + C—(s. +%[J —'°()]) K

0=1Q() K+Q( t)Q )b() +jQ(\3)K'"+

uq siusjo (j pe ric o wrr 2o[Ac pe ouoI1u bi1 qijcLcuJ edngou:

buciu bbLocJJ OL anxeq ftjcuGL-boi22OIJ bLoce2a ¶2 qG2cLJpcq JU BcJJU uq 2CPM14S (Jg5)

//C UOM 2OJAG OL JJG /IIG OT JJG qenwpc JOIJe fl2Ju pc couJLIGIU-cIiuJ2

JjJfl2e JG fl2 qcuoic qJc LGCOAGLA LG 2

JJG WOWGUI o qccrc JJJG LGCOACLA LC Q' WA qGbGIJq ou ipe OWGL 24&G ASIJ9pfG2 O pc uJoqcj

UcCG22T4JX JJAC O pG JG22 IJ J LOL cxwb1c pe bit ijnc cocrjq PG LGGL qJu wewtjc iJnc
+ V JJ312 22mJJbiOIJ 12 WO2 2iUJI1'L O ODfl1jG iiq IUJGOU (J Oc qoc2 uo

W Inc oj pc IOIJ uwc t Yuq qcnj OCCfII2 1!LJJG . + c JJC fCUCL LGCG!AG2 Q f !111C .

IJG JGLJGL LGCGIAC2 bLobor.rou opc ijrie iq r uo eugeg iu jjrn i2 12
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j022 iU2f fJJC J0L72 0ru2fTJqU qfn4U qrn AGL fIf IJOf iU2f fC CfTf9 J01J 0UC pq

LUfCC MJj JJC CITJ J0J2 fO MP!CP fJJC? LCCL JJJ91 !2 CJJLG0IJ LU LACU ?C9L !2 COn2rqcLcq

y bofcuij bLopjCuJ MUfJ fJJ!2 WG7I217LG O CLGqE L12C 0ThGAGL 12 fJJ JJC CLC0JJ2 7JLC HOf

j1jipooq ( LU fjJC woqcj) uq COLT2Cd17CUCC2 (IA LU fG woqC) 0ICLCqif L121C

0U2 10L GC JO1J CfC0LA fO CLCfC CJJSLC0TJ L!02 JJJC2C CPLC0LT Lfi02 !WbI pof p pc

LGCOACLJC2 iLl IAGU ACU jJJGLC0LG flJ MJJ 0JIOM2 MG qwq iJJG UJ0fT1J 0 UCf CLC0j2 fO

LCbLC2CUf fC C1fIJ 1JJOI11Jf 0 J0U2 cpLCq 0tj (FC LCUJOACq 0W fjJC puc12 poof9) 131113112

JAG 172C puJJc CJ LCbOLf qf fO CXUJ!UC fJC UCf Cp9LC0J2 0 C0UJUJCLC!j P"1 CPC0U2

LIC2 MJI1C WC92fILG IJJC bLoppJpA oi bLfJCrIJ'L GACIJI2 L9flJCL fJJ1J WC qoJJ1. UI0I1Uf2 o J022C2

a oi puc JOU2 ou pq 2IICP q AC fC q/ Uj9G OACL 10LCCJ02fLG OL qGJiudnGuc)

JJJC W02f qJLCCf M fO IJJC211J.G fJJC cLcqTf L12JC1UC22 0T CfC0I4C2 12 fO jOOJ( f fJJC CW

WCLC LC 1C ftJGLCUCC2 LU cLcqif L!2J( 71CL022 J0J CfC0LG2 MJJ!CIJ MC 2JJjj CXUJJUC

CfC0LJC2 UJyCa 71 LIJOLC U0L0f12 71U711A272 bLC2GUfJ? rnJfCU71pfG H0MGAGL JJC q71W LCAC71J

buwu1?. qG2cLJbfiAC fJJC puJuGq 7TLJJOIIIJf 071CCf1l71fC 7171 OU f}JC CLCqif IJ2JC CXbC4CUCC2 oIqiCLCUf

LU fJJJ2 2GCJ0U MC COUJC om. 711371JX212 ID fC CLcqL L12J( o pmjc ou bor.qopoa JJJT2 71u71JA212 !2

1C 2IJGIJf 013 IJJOLC CIJCL71J U2j( C71L71CfG142C2 2IICJJ 712 4GLW 2ILIICWLG LGf71fC LJ2JC JAJI JJJ2 111 miuqe

!�BC 1flJC2 12 CLCqTf U2fC JJ371f T2 fpC LCI1171fL01J2 71LC LufCuqGq fO W!f!71fC cLCqif U2JC 7110IJC 71uq

Jwb71cfcq p? 4}JC JUjCL71CfIOU 0J CLCqf CUJJ-2fLfICWLC 71uq U3714(Cf L121( Cf0L2 fC 2f71fC J0C172 0I f}JC

JyJJ1jG fC bLGAiorr2 2GCILOU GW0U2L71C JJ71f fJJC afocp712!c bLObCLfLG2 0 LCfIIUJ2 71LC

1116 L6qj jç O3IJ hOLO1!O2

LL2JC LU X2071f10W

2011LCC2 0J U2y H0MCACL LU fJJG UGXf 2CCf!OU MG j0j0M fG Jc71q 0 fJJG LG1IJf0L2 9uq J0OjC 71f CLGqLf

C7112 013 JJJ2 uJOqcJ fl2iIJ 71 UJOLC CUCL71J WCIJJOqOJO 0L CX9UJLU!U fjJC 1UfGL71CfIOU OI 2CAGL71f

p? C0u2LqcUIJ 711J? 21UG L!21C Cf0L iLl 120J71f1011 1 GCLI0U Q MG bLGacuf cwbJuc71J CAJqGUCG fJJ71f

L71fC L!aj(e pfu 71 couJpLu71poU 0j 0fJY jpna OIJC C9UIJOf qCUC71fG fJJC 142JC!UC22 0 C71F1WPjC 102

boiu 12 IJJ71i 71 C7111jf71f C 1071UJ2 42JC 71uq LCUTLU 71LC UOf aiwbjX flUCf0U 0jC71fIJf U2 OL IIJfCLC2f

WTLJCIJ0U 71Uq qc cOLJfL71CW71J fGUIJ2 2RC 712 JG b71AWCLIj 2CCfljG 71uq UJ71J1L1D q71fc jJJC !111b0IU

fpGiL iUfGL71Cf!0U) fJJC UJ71LJCCf bucGa 0 LUfGLC2f L71fG 71Uq C7117Jf 421Ce fJJG G71ffJf LCCOAGLA L71fG
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3 LI' q: lU I83 iUctIq 2W9flCL 2 0tP91J2 uq PCLLOLC uog cowbL9pJc :o :pc 0:pLAc9l2
uoi.nu:qA qw qo uo: cxir :o :: tot ncp 9 XLCW9iic I•

JogU2. JJJC COLL1UOU pGWGGU LGJ 2WC JOIJ2 1Jq CI 101 12 WOL UJOqLC f 0Q3 .Wi2

2JJOMJJ JU jpc f COU2IIUTCL JOTJ2 JJAG Ø COLLJJOU CO JCCU MJJJ poq Cq q '.i

cpicoj cxbcLicucG2 O JC2G JJLC JOU CCOLIC2 WOAG OCL CJO2[A V2

bCLCCU JCAJ OJ 2UIIJC9flCC

LJ G2G JOLJ CPLGOTj2 MGLG 2!rn11CUJX J22 WS1J JJ JOL CI iq COrI J09fl2 W J

cxbGucuccq M1JJ LcI c jcuqiu y a!UJbJC -C2 JOL qJcLcucc2 HJ UJCIJ2 LGAGJ2 ACLG

pu ouc bcLccu bcL ACL JJJfl2 UOIJ-LC C2WC juqiu jCq2 O LCCL qJLJ WJCC 1022C2

CJJLCq-oj N2 1C22 JJJ1J OUC-JJJ OJ OU bcLcu Mp1J JJ O1 cJ luq COU2IUJCL J091J2 M2

LCCL IIJ JOL LCj CC jCUqIU jG ACLC bLobol4iou o i.cj C2WG jou bAucu qoji2

CpCcu1Ou2 OJ IJJC UOIJj qT pc cLcqr LT2fUUC22 O uq COIJ2JTIJJCL 1° 12 UJITCJJ

LCJ C2G JOIJ 2flpCCOLiG2 JP1G bioiuq 2flUUJ1.X 2T2iC2 JJJCLC LC IIJLGG !mb0WI

COU2JTWGL JOU2 MJflC E1I1LC 5 bJO2 g UJOLG J!w!q PUJC-2CL1C2 OL 1JC J -J1UJX uq COUJUJCLCj

EfitC j bjo qJG JIUJC-2CLJC2 O pc CJJLCO L1O2 IOL LCj C2C 101J2 CI uq
COUJWCLCTJ LJ 2G UJOLC2

I àà I I ô5 UT I 3 WC I COQ 12 LOjCJJ qOMIJ pCMC1J JJOJJJ WOLC2 uq

COWUJCLCIJ uq iuqn24iij Jou2 (ciY uq courTurc jou2' ju qqwou OL pc ?cL2 j

j (cxccrqiu j JJJ JO1J CGOU2 OL 11JC2C ?GL2 91c: LCJ C2WC j09112

JJJC cpL Ojqj A91JJC OU COU2i2CU p2!2 !U qJC puc cjj LCb0142 jOL fJJC ?L2 jg-

21UJJCU MA

O OJJCL2 JJG JJJ9 MC 91G (12JIJ IJ1J11J q&w UJJCC2 i flUJ!J(CJ? JJ OIIL LG2ffJ2 LC pi2Cq JU

cpLGq-oJ CACU TUJJCLC !2 2X2CIJJ!C 1 OJ,2CACLj WOIUIJ2OL 2OUJC j091J2 LCJAC

2)2CUJ9iC P!2 LU CLUJ2 oupc 1 pWCU //JGIJ jOU2 LU C1922 o pq iJq MCU WO2C [09112

CCfl2C 911J2 UJ Cp9lCOIj 2OUJC ThC2 O jOU2 J92CL qu opGL2 jJJ !2 Mf WUGL2 !2

bLopfcwic MJJCIJ MC COU2JqCI. COWCUJbOLLJCOII2 COLLCj1OU2 °L C9LCOJj2 CLO22 J0 CJ22C2

12 jijccj? o pc ucJ!ipJc MJJGU MC COU2IqCL CJJ CO /CLC2 OACL !WC p11 12 boCuJ1X

(TLJCL2WC 11.JC J022 LC i [0911 AOjflUJC 12 qccLC2Ju f[J12 OACL2G2 IIJC 1022 LC jJJC CTJCC OJ UJ!2

(Mprcp ti 1ijcjX urnqc ru g bLCAroci AC9I) 1PCLCLOLC i [0911 AOffflJJC [2 TUCLC2[U iJJ2 CU2 O



R 1cboL
bcLioq
WUC2 pC LC cc qcpudncuc1 qw W MCq!2Cfl2 2pOt4(? 2AC? uouA ipi pc qw tc LCbLG?cuw:Ji O4jOUCL

E' POI1 MC IJAC OUA UAC XCL2 O OL PC PLOMU LCUqGLiU 1!1 J1!2

iu qqJpou joticuu iuuc o fo9u qcnj CW22 Mill bLc2rrwpI)\ JOMCL pc

o b19u ROLe 9uq rcqc TLJ2 L[J L2JC O qrij MJJIJ qijicij OCCITI.LCIJCC2 SLG C2JL J0 JOLCC

pui i Mill [ou lO22 WOL bLqJcwpc jpia r iwboi.u Cfl2C 9UJC2 w uq i C2!CL
CIJ OML 4FG ALIS'IJCG O fO22C2 JJJ J2 qJJ;L2JjcJou W UO Lcqncc JJG ACLC qcjn LC

OCCI1LLIJCC2 O UO pJJJJ) cojcq CLO2 L1OU2 uq J091J f)JC2 JJU qiAcL2TIjcpou

vu qqwoirnj IJ/A Hi JJG IBC 2JcJ !2 iJJG UJGC OqTAL2!jcpOIJ COU2LqCLIOIJ IUP

1JJOfTIJ onoLC-pcJCq 2GC(TLWC2 OW 5 bcLccir O2 in jg o woic pu bLcu iu

UJoI4 jcuqiu uq oLq 2cnuGq cuqiu COU2l2UI M!J P' pi2 U(2 iucLc2q pc
uJoLfc-pgcJccq 2cflUiC 1P IBC COUiU 2uqjc9u p!2 Tu2 qILcc

ucjripjc cLCqr u2J oJpouJ UJOL C2 !Lubj!c2 JJ pcA 2pocrq pc ru qJ 2ucu(-Mp1 C12

O}JL 2ocJrn2!c bLObpG2 OI JJC fIuqCLJ?Ju UJOL2 jfl2 2 JjL2 bbLoxiwrou pc
coQ /JJJ1JG woL c-pcj(q 2CnT.UJ2 G22CIJw1lX JrnAG HO qGrTj LI2fe IIJCX 2JJLG WO2 opc

u qqiiou cOu2iqcL qic WO2 wo -picjcq cccarpc2 ic tu qjc 50 bcLccu

qJc W!UIT2Cfqc bcLccuc 0T. pouc UJOLC qojjt JO222 qic L(TJC2 wX pe L OO 2LJC IJ qJIL

uc ccoL? iipic fC j;2 u2JO jou (woi.ce) ic in qic j bcLccu cucoL) HOMAL itcu

coaccr jpc u2pc2 ou2 (cowwcLcj LGJ c2wc cr uq COU2I1UJGL Jou2) ic iii pc j oobcLccn

oJqc2!uu M1JJt2 O CC(1L$JX LCC ccq Li2JC qic OLqcLJU OIj}JG JOU CcOI4G2 !2 LOf!JJJ?

112 nucthLc pcc quqiu2 MTqJ Lc2bcc O IJJC I�BC LG11J!0U2 QLACU JJC LGf1JOL12 OJ

jcuqiu MP11 qJC cLcq! L21C!UC22 O JJOUJC UOI4C2 ifU OLqL O wuiWqc 2UJHCL1

COWWCLC! J C2C 12 OU qic 2LU OLGL O wuiwqc 2 JJ O IJOu-LcI G2WG COUJUJGLC1j

bcLccu1 pqc JJ9T OL cOwuJcLC!j LGj G2G M2 J S bcLccu jpf12 qiG cLCqU L2fqIJG22 OT

jyc ci.c cp coLbcLccuc OL powe JI.12 12 W!UrT2CuIlG 13 }Jf1ULGJ2 OOIJG

JCLG 12 2r1p2mJLij qiGLGUCC pcccu qJc cLcqi U2JUUC22 OT pOWC WOLG2 uq COWWCLC11

LG quicu pA ccouowA-Mqc mqwcuwj JjJ1Lq M qiw qic Lc[ cwc jou c9coLA

onjq uq1cc ps ccqp fO22G2 OU AG 2LOIJ 2A2GWqC cowboucu f022G2 &CL022
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i porqq p jcb u wrnq OMCAL 1p yc q 2 !2 poI4 2mbJG iiq UJa? Uo p
ALG couc qcjiudncuc? L2 LuGq ow bcGu (iuqn2uJj) o bGLccu (poicjy

pI1 i 12 J2O 1fTC JJ COWUJLCIJ LG1 2jC 12 UO f1UiIOLUJ iU !2 CLq L12t( bLob U2 jpc

0W jJ p9IJfC CJJ GOJCT U 12 U1G poLuc JO1J2 AC JOMGL cLcqi U2J JJ1J COUJ1JJLC1J LJ

2flW1JJ9T 2Wii2]C2 LC Lcbor4Gq ill J11JG 8 0JfljG Q JJ112 pOJJ COZJJUIJ2 iiq cxcuq2 pc J22OU2

h1ntc bo pc vcr'i woLc qcJudncucA LG2 JOL qJC qiJcLcII bLobc.Qt Abc2 MpiIc

iwc buoq
1T2 couijqcucc WG LcJ1AcA 21119Jj umupcL o Ac9a oi cpcoij qw LG LcbLcecuwiAc o

OL JJC )cL2 0L iipTcp c jrnic C JcoJJ qw (j j j -) qo uo 2cw o p
LC2 OL JJOLIJC W0142 gLe LAC[A 2JC O/C1. JUJ AOLC !mb0141UJ pc qcjrudncucX qw

COUJUJCLC1J JOU2 nuqcL2couu qsc ruibor.wucc o n2iu cLco qw ccouq pc qcpudncuc?

IJ2j(1UG22 OAGL jIUJc qJCX pocijq UOf pe ncq 10 LL1C211LC WG 1!' Li2(!UC22 O pouic 9IJq

qcJnp2 jfl2 ipijc qJG qcpudncucX w pe pcjbj!r1 U Op2cLiJU GUCLJ LGU2 U CLG

JOM CJJLCOj LC2 0L OL1JC JOL2) jpi2 12 UO Thicjj? pc cc Mip counucicirj Jou

OUJCONJJCL2 qo qcjfTj UJC2 Abicjj? LCCOAL WO2 O, JJ J022 ribou OLCCJO2J1LG (Mpicp o
UCAL cw&jj? qcirq Ou pouic JOJJ2 LuA 24JJ PG JC /MIJJ 2OIJJC bXwcu2 Ef1I4}JGL GAGU MJJGLJ

lUG P!P O JJOUJC WOLC qCpLJdflGLICrc2 LGUGC2 WC JJ OJJJGOM1JGL2 MJJO

qTtJcLcucc pGMCGU JJG MO LG2 12 UJI1CJJ 2UJjGL !U JJG qejiudneucA q fJ19U w c cpco

COUJUJCLC!J LGJ c2WG LAP!IC 1p12 12 coU2i2Gu /,ip om. UqJL12 n2rU pc cptco qt? qJc

HL2 jJG /GLG qcjudncUcX T.OL 0WG WOLC2 J2 bbLOXJWGj?. JJIjI IJJC LG O fJJ OL

cTUflJJL) 2p2!C2 9LC LGbOI4Cq IU J1JCJ y o jpjc Q JJJGLG 91G ThO TC12 O UOG POf1 W!2

bjo qciudricuc? LG2 OL Lc2iqduJJ uq COUJUJGLC1J LCJ cec jcuqiu

MTp flJG cpco1j q !ucJlTqG jJc CW[ qofJL 9IJJOUIU o [OU2 MLJ4GU

12 cou2JqcLGq qcjiudncu 1mo OL UJOLG cpcqrrcq bwcu2 91G b2 qnc JJJI2 2 10 pc COIUL2G

ccouq ipc vcrj qw LCJ( Io qcJrudncucrc2 iucjr1qiu j01J2 iu bLocc22 O OLGCj02flLG \f JOIJ

1U2fTL1JCG couJbJijjc2 oucu bLoAiqc ipc be urnucu (jcc-on) jOU2 ou pe cowbccq bLobce2

MGLG COUJUJcLc1J pIJJC2 Lcdncuq? WJ(G 2JJOI4-GLW COU2LJ1CJOU J0U2 O gcAcJObeL2 MIJIJG

bLcci2efX LebJrcgc OCOUThJJGLC1J p9UJ(2 1J OpA10112 Gx1JJbJG 12 COUJUJGLC!J LGJ G2G jcuqu

CJJLGOJ qT L!L i 12 iiujijccjX W !J LGJ G2WG JOU CJJLCGU21C2 O1 IU2I1WUCG COiJJb1JJG2
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