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I" qi cpbci i ccp o G2G vio cuuj dnQ2lTou2 pA AIj7t!U fpc LG2GLC

dnpLnw
1UMGL iuibjX IJCC21LA woqcoue 10 011L ATCR2 I0fl1 H LU1!OUI cibiij WLG1

qowcc flJAC20L2 JbbcL o tU0LG boicuiij O t0LIJ TUAG2IUJGUI obboL1nuTic2 uq qoc2

qj o pcn. Mcjp iii qowcuc ct JJJI2 GMqGuc Jcq2 o O1}JCL IuJboU,u1 dnc2ou2 //JIA qo
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1C LG2I O IJJG coiiowA LQ IGL 2ncccGqu OL

0 q0WC21C L1AC 10 t0LC!IJ LU1W2 uq C911 IPC2G QXbjIflfl!0IJ2 2rlC2I u "P!P woqcp o

uor1w L1G bGLoq1 jpi LC1CCLIOU cJcJL1A jq o IJJGdnrou: jji CU xbpini IJJG pGJJA10L

Gi4OL oj qowcnc LCj1€ 10 OLGiU LGII1LU2 p qGCI2TAGjA Lc1.ccIcq 1p12 nwbqou OAGL

qcbo2TI2 !U GXCGfl ot qow2L1c qcbo2Ir2 2ponjq p ° Db!i 1P!2 1PGOLGITCJ bLcqcITou IPC

coucq 10 IG 2WG CHLLCuCA jprt2 tiut xbcIcq powc cnLL6ucA LCIHLIJ2 oU 0LCIU

corluILA porijq p dn9Jscq 1LOfl 2bccn1flou 10 1JG pouq LG[fILU2 HI UOflIGL COHIJILA oucc

HJICLG2I bL!1A VCCOLJ 10 1C h2PCL (Too) W1L1 bIL11A c0UqT1!ou 1C Gxbcrcq LGLI1UJ2 TU OUC

o wuA woqcp ucjnqiu IobIc2 cotci.€q CJ2CMJJCLG !U L}J!2 pooje 12 IPC ,22nwb1Tou o RUC0ACLC

n2cq ru pc jjcjq o HJ1CLIJ1roUJ WCL0CC0U0WT2 uq UUUCG jL u iwbouuI pmJq pocjc

JUICUIi!0Irnj cbTWJ JCC12 VI jC2I I0 o pcc incz ocr ribou jccA nJqiCIu2 ot woqp
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CjIOiC
DflW92 (io cij (J4) uq DflW2 (J9) 2nLJGA gpc GLW1LC OIJ W L1JOUJ boLqoflo
bz.gicnjL HOqLC (Jg) 2nLAGA2 gpG Gwb4crJ wcgpoq !U !urcw1iouJ uuci ipc yqjc uq
bnJ2 C0wbLCPGU2!Ac enuc?a ou ccLww bccga o gpi cpsbjcL cIJ pG oniq GJ2G/AJJGLG JIJ
rnwnou9J uuucc prri go cupcjA GAJflC AU0fl2 cxbpiwrgioua IOL gJIG2G gtio ongguqpi

T2 211CJ11 gpG WjGUgiOU O gpi2 1IsAG2g!ou 12 UOg go cowbLcpcu2AGJA 2flLAGA LpG flGLjflLG 1J

WLfCCi 12 LWOU9T png gpG q2gLfpnu1oU °1 GCOUOWC q2tflLpUcG2 bGLcGAcq ph 1LGL2 !2 GLGU

bpcuoui;uou cu p L0JGU TiJgo go Loflb2 hJ12 WLJCG OLGC22 JLC 11.L!OIj ccouqe j)J€

MCLG pTLGJA qLiicu ph 2)t21GWgC 1OLGC2L GLLOL2 UO ph L!21C bLcw! EXbjUi1OU2 O jJ12

2MU migp 2rn.ACA WG2f1LG2 0 CXbGCgGq GXCUG LLG2 JJ GXCG22 LCflLU2 gporip fG

i gpcu CU2GL cxbjirng1ou2 paq nbou OLGC2 GLLOL2 ELOOI uq hLIJ(GJ (io) P'
Gxbw gp bstjc

cgoi2 gpg ponjq gpcoLGncffA GGLWfUG LG L12J bLGW!nw qo iog qT2bjA 2n11c!GIJ AL!JPfflA go

CL0 CXCC22 L€flUJ2 gpch cuuog cxbjw gpc piji GLGG 01 ALWI1OU !IJ LCgI1LU2 G22GUCG pG

rpc ogpcL nbou qAu9wIc GUGLfj cdnpLinw woqcJ /JJJTC woqcj czu GxbjpJ uou-

2guqLq uc bLGwinuJ woqp ou pcq nbou zggic c,big-i22Gg-bLicrn woqj (cvbv) iiq
GxcG LGUJJ2 Wri2 pG 1qGug1cJJh GdnJ go gp 1oLG1u GxcpuG U2JC bLcwinur J COU2TqGL Ui0

cxcc icgriwa bjn2 OLGC2 GLLOL gpg 12 nubLGqcwpjG cut g}J12 r22nuJbg1ou bLGqcwpjc

¶122nW13(10U2 pong L1OUJ CXb;CggTOU2 Lt%t GXCG22 LGgnLU2 11121 Gdr11 Ip; W1L)(G12 L11C GxbGcgcq

lu 2!OU V I COU2TqGL /JL!ofl2 GXbpflJ11OU2 OL iJJG bnsjc jjL21 nuqcL guqq

bLGeGucc prig gpcn. P!P iigiow JJJ12 pcpvuoL j cu gpc bLcqJcgpc CXCC22 LGUJLU brij

r1ac JJJna 1pcoLGgicj woqc o 141G GXCG22 LGflLU2 9CL022 COflULTG2 Wri2 cxb1ru uog oU!h 1}JGIT.

JJG2G bLcqIcwpJG LGJL1J2 12 LG(GL }J9IJ gpc A3L1UCG 01 LG GXbCCgGq C3UG flJ fIG GXCI1JG L1G

LGLG221OU pc 2OMG gjrng uog ouA LG GXC22 LG[flW2 bLGq1cgrpJG X cUW pIll fIG !L!UCG 01

GGU wqc UJOLG qrcng ph u rujboi.gug Op2GLMLIOU wqc pA rurn (iogt) lu r 2iUJbjG

cdrnAsjGug1h GXCG22 LGflW2 ou 1oLG!J LGJlTAG go qouictic qcbo2Tga VU2MGLflJ gp dncgiou p

JG 1!121 bnsjc COUCGLLJ2 cxbj1USIJOU2 IOL qGA1g1ou2 ILOW flUCOAGLGf 11JGLG2l bLigA 0L

go br1s1G2 ru wgcwgiouj 1pJucG

couib1cgc Gxbju9g1oua cougrun go pc Gjn1ic LOL gpia LG20U gp go drTG2grou2 corrq pG LG2I1G

2riLLflUTU iGW //JJG 1G cAIqGucG go qgc pa pGJbcq cJ1LqA fIG 2G 01 boapjc 1I2MGL2
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Jpn2e MGJGL ow bLiiJ OL GUGLI cdnpqnw bo!u ol AGM iG ilpoui p; bnc

jAGL2C

2pocJa D2b! qji bLGqTc!ou pG AGUCG iuibp ipr conu -bcqjc onLbn LJC 2 UO

cou2nwbou LoLp LjG2 M1JJ pc Gdn1j CL0 conIuL!c xcGb[ IOL WG12JTLCWG1J GLLOL2 uq
booi qit 42C2 uq iikjj pojq ipc wc cwi!ou9! boi.qoo 2LG2 qo tOLC!IJCL2 V2 L2flh1
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JpG ccouq £Thc ot woqj pq nbou couibjcic WLJ TAC2 bLqicrrou2 pon1
2GCnLTUC2

OUG o rpca McJ1p ru 1oLciu cdnT1!ce 'qq" 2flC2 £1 flJGA pcjq J2 rpru To !" tpG€
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boutojTo cjou qcbcuq nbou £JJG!L o 142JC w01J 0LGL AL!pjG2

woqcj ribou rwbpca ip qowcrc WAGzLoL ponq pojq 1OLC!1J !" £}JCTL

qowcc UAG21OL pojq oo J111G 0 £GL MGj1jJ !IJ IJJC OLW 01 10LGTII 2q12 JJJG UL £ThC °1

£JJG £!Io woqp ncq o cxurnic £G toLciu Cxcp9uG L12j( btuiiriur BOW woqcp G21

111Ac210L2 poq £00 fllljG o £G1L boLi1oflo !U 1oLcJu 2G1 j cou2qGL pa bnsj MIP

2GCVOIJ 1LOqnCc2 gp; couq bn cjjcq pouiG pt pc bpcuouiuou qii qowctic

Lcprliou2pTb :0 [G crqcucc ou :p 1oLG! cxcpruc L12r bLcuiinur

piujc TIIIGLAGIU!01J2 P PJ iO IC1 luG GXC1UG L1G J 2flWWL1SG 1J112 ILI1WC1J[ uq !12

2A1GUJr1c qGJ £1o112 ILOW flZJCOAGLG WIGLG2 bqgA p pcu nq u GxbunTou IOL !AJJA CGU1L!

2GC110U J 0 qacupc LGJG flG CGU1LJ pUJc ULAGULIOU JG bLcaGucc 01

!" LC InWLC

LCUIU2 nuGxbJucq j coucjnqc 2CC(IOU M!:p cothcclnLc2 upon: po £JJ!2 bnjG wsA p LG20jAG

bLcqc1pJc CXCG22 LGUILIJ bnxsjc H0MGAGL 2fl2lUlW JW0nU1 01 ALTPU!1A U 1G2G LGLIILJJ2

rcM12 (1or4pcowm) bLoIuqc cArqGUc qrnI A21GW!C 10Lc GLL0L C1U GXbjfW 2OWC 01 IJJG

Jrn2 ?cl GGU bLoboGqe GAqGzJcG IL0W £JJG JSflCL Gxbpruf1!ou bLoAiq2 2oWG nJ2ipl2 EAU2 uq

ijrnu LPQ OUG WG2flLG pA LG2GLCpGL2 fttJI!JG U0 IOLUJ9j 1G1JQ woq 01 IJJG IOLUJGL Gxb1u1Tou
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= GxbQ')(L'\2 jjqu tpc JOLW o ip cxbLcnou uq LLL9UU dr,ou (jj)
xb('J uq LCLfILU2 j7 jcicj o 1C OLML L1C JJJ2' CIb A: xb(!')
j\ nui o OLGIU CflLLGUCA MJJGLC 12 1G !'J 0 1G CXCI3UG L1G 1UAG2I1J jf 9T 1JC LSjG
qionp Lp!iLc pc cdnj 10 1j1G LCI1LIJ LOW j9CUJ OUG 111111 0 q0UJ€2!C C1ILLCUCA uq pnAni 21,01

jp coujmnon cowbonuqu ip coat ot POLLOMW u qowrn cnuGucA xb( wnt

tpc 21!cJJA bLcqctcq ijnc o pc cxcc LCIJ1W nbou LTUJG t IuoLwou:

pcIrnA!0L91 ,2bccI2 o pc LCjIILIJ2 qcbcuq2 nbou WG2flLC2 o xbctq CXCC22 LGUILU2 ouc wcp

211KG jJJC CXCG22 LGUIL1J !2 1J01 fCIJO/MJ }JG twiG o fjctU OflI LG C0U1LC1 t 1UfjASU uA

B°IP OLW2 O GXCG22 LGUILU2 Miff G ncq pGjOM•

— 2t+t - (vi)
2f1P2t1rfltPJ COAGLG WICLG2I bLi1A (ii) wro (j) 1AG2:

— + 2 - - (1.3)

nUq2 0L qJ2 WAG21UJCIJ1 JJG GXCG22 LGIflW OU 10LG!U CIILLGUCA Monq pc:

cbitj !U ou 0LGU cnLLcUcA + - • WG WAG2I0L 0LL0MG 111 0ffL2 to optiu LG

HoJq1 oLiu qcboait MffJ AG tpc UAG2tOL tG oLc!u W1€LG2I L1G LG[flLU bjn? LG

OLML LitG tG trwc t qow2tic criucucA bL!cG o oLc!u CnLLGuCA GflAGLG ir 1WG t+V

JoLTtpw 0 13G qowc2iIc CflLLCUCA bLicG 0 j0L€!U CnLLGUCA 9 twiG t uq 12 IPG jOL1W 0 pG

M)JGLG i uq i' JLG qJG flJCCLG2I LtG2 ou qowc21c uq OLCIU Lc2bccqAGJA i ipc

= -t (1.1)

EOL iJJa bntho2c uot tpt COAGLcq J1GLG21 bL!tA (cth)

LcItiAG LGUILU2 J 2o ipu u mJboLt,u1 t2JC !2 to flUGL2tU MpA

uJ,FfluA luJbpc2 tpt tpc cnacucA cowbo2lciou o tpc qGbo2ig2 !2 2!UTUCIJ1 !U qctGLiJJ1U1J IIJG

cxbGcicq LGjfIW 0U 0LG!U LGJLG to qowtic qcboat2 MIIp cdn1AJcuL qcrrit LT2JC uq

C0flhJtGLbi42 JJ2 pccu u ruiboLLwt ALWJC U [JIG 2irJqA 0 !1UGL1J[10UT jnJucwJ WLJCG[2 y

JG pGp9MOL o pc Gxc LG[fILIJ ou tOLGU bnLc ql2corf Ut 0U2 LCIt!AG to 1JJGL qOWG2IIC

I4 i: jpG RGII5A!OL O ECG22 L0LG!11 EXCWJUG J6UIL1J

LGwrnJ coucjnqc pA boruiu 10 rwbpq qLcctiou2 0L ifltflLG LG2GLCJI



U1G921TLCWGIJ1 CLLOL 9LG 2W9fl

J1LOflCG2 UJG92IILGUJGIU GLLOL BGI9GL1 9Uq oqq (io) uq 11391 IJJG P!92G2 wioqricq pA fIG
2bol ffuq OLM9L L91G jooc fiG 9AGL9G o pc p!q 92tC L91G2 /JIG 9AGL9U 1J 11'T2 M9A

JJG2G 19 9LG LOW C!1!P92C 911q MGLG quqA bLoAqcq pA QGGLI BGIC9GLI COU21LITCL1U fiG

RJIGLG2I b9LTLA couqou lU 0O1UO1G

JJI!2 GXbLG22!OU CU pG GL1AG !1J 109L!1PW!C 0LUJ OJ[OM!lJ 2IWU9L 21Gb2 10 fiG COAGLG

fIG bLcqTcjGq GXCG22 LGIRLIJ2 TAGU CIILLGUL 1uoLuJ91!ou 92 WG92flLG pA fiG OLM9L bLcw!riw JJJG2G

qofl9L\DA uq qofl9L\AGU L9IG tLOW fIG PGIUlJ!U O J fO fiG GU O JJJG 1flLG L9bp2

i bo G2flW91G2 O fiG bLGqcL9pjG GXCG22 uunpscq wourplA LGIIILU2 tOL fiG

bLGqcj9pjG GXCG22 LGUILU2 UJI12[ pG Gd119J 10 O 2!IJCG U 1jI2 C92G bGL' — I', + E' - - =
JTL113GLW0LG fIG UJ9LJCGI)2 GXbGCI9IT0U Gdfl9J2 fiG 2l91J2fC9J bLGqJclIou O fiG GXCJJ9UG L91G I13GU

lUlO qowGic cnucucA 91 113G flLG Lpcq Gxcp9uG L91G j flUC0AGLG UJIGLG2I b9LTIA poq2 9uq

11110 fIG OLG1&U Ci1LLGUCA 113A621113& '1 lU 9 1pLG!u q€bo21 9Uq fIGU c0lThGLiru fIG bLocGGq2 P9CIC

1JAG21G W 9 OWG21C qGbo21 Gdn9p fiG Gxbcclcq LGjRLU2 jLoW COUAGL U fIG qowG2lIC CflLLGIJCA

jJin2e f1UC0AGLG WLGLG2I b9LTIA iii (j) 29A2 11391 113G LGIflW2 Oil 9 flUII O qOWG2IIC CnLLGIJCA

ribou CflLLGUj IU0LW9[J0U1 20 11391 E'() c E(•)

I!ICL9WLG !U MIJ!CP fIG UJ9LJCGI)2 CXbGCI9fOU 0G2 1101 Gdfl9j IPG 2191!211C91 GXbGCI9ITOU c0uqOU9J

cxbGcl9iTou !2 1101 11GCG229L![A fIG 2191!21!C91 GXbGC191101J E() BGIOM I MfJ q12cfl22 2OWG 0 fiG

M13GLG E='(.) fIG UI9LJCGI)2 GXbGCWIT0U couqiou9J nbou CnLLG1U nJowrn1Jow Oi 11391 11312

- = - (vu)

130Jq2 jo 2GG MpA UOIG 11391 (1UCOACLG ULGLG21 b9LA 29A2:,,

flIJG9L 219112PC9J bLGqc1ou L13GU bLGqc1Gq GXCG22 LGIflLU2 Mffl Gdfl9J GL0 IUC0AGLG !UIGLG2I b9LIIA

113GW LGjflLIJ2 MGLG Gdfl9J 10 GL0 flUqGl. fIG 92211Wb11OU fI9I fIG UJ9LICGI tOLW2 GXbGCWITOIJ2 pA

flCp 0 fIG G9LjA LG2GSLCJI OU GXCG22 LGIIILU2 92j(G M13GIJIGL 113G bLGqrc19pG cowbouGtu o

V \ '0t1 UC1 1UUc2
MJIGLG 113G J921 IGLW 12 fIG 21911211C9J OL€C921 GLL0L — -

= bGL + (r2)

M13GLG E'() 12 fIG 2W1!211C9J GXbGCI9ITOU2 ObGL9IOL COuqTITOu9j Oil fUIG flItOLUJ9lIOU JJJfl2

bcL' — (GL'') = - (ij - (v4)



bopu OL jGL 9UJX2I2
LCUIW2 9 qccLpq (jgJ i Guibjrn2Tx ipc jurn L2np oujA nn qTcn22tou

1JJ1T2 LCLG22IOU G2 12 ouiA ouc o wuA tp pic pccu bbpcq o cxcc totcu crracucI

LCjC2 io fliC W9 (j LGLC221OU qccpcq pcjoM
bLoqricou (nwpA (j)) o uwc ci jpp LcLc2z!ou iis Lrru OL bL2iwouX uq cnc
iJq pou nJci.c Lc ru qrcLci cnLLGUcIc2 (cwbpcjj uq cJLq (io uq Ufl2iLWJ
ruq HOqLC (J)) jicq oqc LGUILU2 (iozuu UI 9U OLIOU (j))pc 2bLcJq GtMGGU jOU
UIIUJpCL O flipOL2 JJAe onuq 1J iJJG2C LGLflUJ2 CIJ pe cxbjueq pA jicq GXCG22 LGInLU2 (Hu2cu

ju biucbc W!2 LcLc22!ou conjq pe LIIU ou uA AL!PIG2 qrn pcjb cxbju cxcc LcuILuz v

v 2fIpacdfIGIJt WGLflLG p iceq tpj uqu oici oipci wbjc bcLloq2 9uq CrILLCUCIC2
QBII2OU (JJ) cuJcq JT2 LcLc221oU uq onuq pr nucoicicq IIU;LG21 biuA qoc uo pojq

JJJG G2L LGLC22G2 IJJG CJJUG ru pc cxCpuc LG OU LJJG OLM9L bLcwlrlw:

tOL LPG pcJJA!OL O bLcqrcwpjc LCCfli2 peoii

I MJ 1JJGLCOLG fl2C W12 p2TC Lc2np 2 GUCUJLJC 0L q2Cfl22rn AL1Ofl2 OLTC1IJ cXbjW111O1J2

LcLc2a1Ou ic2r jp aiwbjc pz bLoqnccq cpSjjcuc OL LG2GLCL2 !U ucwsouJ IJ1JUCG

jw (j) rjjnjurgcq pc qcLcc o bLcq1cpjc cxcc LGIrILU AJL1p1J1A nnJ 2rnibfc

VV'

woqcp (jg) cwbpr2icq ! quiwicijA nup rpe qccowbo21iou qccupeq U€W

U i GWLG o bLcqrcwpfc LC[flW2 12 IIJC WO2C qqjjcnji O LGC0UCjC rp ruqtq

wunw pqc e Acu LCUILU2 AJLA LOW OAGL io -o
bLcqcwpJc LG(flUJ2 qthjiA cou2qcLpic ALfl1PTI11A DY! LCUILIJ2 L1UG LOW oa o bcL

uo SCLO4 pnr po !ApA qicA c ouicuic uet!Ic uq si OGL WJC2 bo2/c JJJLqe fJJG

jpcLcOW cXbJUToIJ2 o GXCG2 OLGT1J pouq LGU1W2 W112i cXbiiJ uoi ouA MJJA pCa; LflLU2 LC

2u!IJcIujA ucte qnLw b o LJA uq M9 2UU1C1UTA bo2Tg1c U

cpcuc 2U qnLpJ pc 2JwbJc Jpc bLcqcrpc GXCG22 LGflL1J2 ou pojqru DY! 01. Acu qcbo2r2 M2

LCUIW2 LC 2uIjcuJA qIjcLcur LOW GLO OACI. 2OWG bcuoq2 !U qic 2wb!c ccouq f jiG LGfIIW2

jpLcc GjflLG2 o pc bLcqccq LGIflLU2 2uq on FLow 11112 suJA212 h!121 we bLcqcrcq

jyc qpcq flUG2 LcbLc2clu pc wuqLq caoz. coujjqcucc puq2 Lonuq tpc bLcqrccq AffJf1G2

= p° + p' ( - + W
fJIG JI1IGL bLo1cciou cdritou 1AGU iii y o jpc
bLcqrccq LGUILU2 LG pc ctnj LGflLU2 LGLG22G nbou ijic 9LML bLcwinw -2 ccOLqU to

Q



bLwinw
ipc LCpJTOU2pTb CLrIffA qacupq pA ui COUCGW!U qJc Af4UCC o JJOLiJ GXCp11JC 142C

bLGqicpipjc cxcc LCLIILU2 Mipon urnpu uX I22r1wbiou iporu cxbccjou2 f'iCL I Mfl 2C(T22
JGLI q2cne2iou woqrijc i p JUJ (Jf) LG2fl[ WOLC GUGLffA o CI4G

UJ JpG j
LGS1ou2p!b fl2TU OGL UoU-qOJL CLO2Z LG2 uq onuq 2WL LcI!oU2p!b2 fO O2G JU2L fiG

fiG JLCUCJJ tLIJC OU fiG OfiGL pUq B JCSG14 Uq HOqLC( (j) pc GX9WIUGq fiG 2WG
Acw EOL cxwbjc1 Bo2G2 uq H!II!OU (jj) puq bo2i!AG C II1JC2 oL wo2 CIILLCIJC!C2

JJJT2 LG2flJ 2 VbbiLCU OL 2OWG O fiG CL022 cxcirnuc LG2 MTfJU fiG EflL0bU ouwz.A

AL(bGL) = /L(72'"') - - + ML( - (jjj)
jo 2CC MpA uo pj pc AL1UCG o (j) cu pc ,,ii1Gu:

ASL(bGL) > AL(E(V2')) ft io)

CpUG JU OfJGL oLq2e

cowboucu o GXCG22 LGUILU2 GXCGG2 fiG ALUCG o fiG J!IJGL bLGqc1ou oj fiG LG

iu csc nrqu o ' < u jpjc j piJbjG2 ip AL!1JCG o pc bLcqcpJc

MGLG pG jr cdrnqrA tojjom pccnc CoA(c - = o pA COULnc!OU

= - -

= [coA(v" - ) + - - 2)

= - - 2) (Fo)

uo ip ipc bLopupj l O fiG O2 COGWC!CUL

cpiuc iii ipc GXC1WG LC LC!IAG o fiG bLcq1cpJG cowbouGu o LGWLU2TO jo 2G MpA

/.JJGu rpi coicicu cu coUAGA iuouinniou poru pc AILrprp1A ni pc Cxbcclcq

JJJI2 LC2flIL 12 1Th1C9j O( UflIIJA O1CL 2U1qC2 GX91JJUpI fiG 2WC LC!fOU2p!b

fiG C2(WJ(G O ' LG JJ 21UT1CU1jA jc rpu ouc ici fpcA LG ;/u 21 icriiqA IJGfAG

qG Dt BL!1!P bonuq uq iib9uC2G AGU OAGL fiG bGLoq LOW 10 J)g 2 fiG 1jC 2p0M2e

Jpf C JIJQ 'f 2poN2 fiG LG2(f 12 Ot fi!2 LGLC22!OU fl2i1J fiG qOJJL CXC}JBiG LjC2 !1J21

CLO fJGU E2" = uq k = j OL Gdn1AqGIU1A p' = 0 w (J
!a GdnTMIJGUI o cdrnjiou (J) iAGLC t' = j + p' uq O = 0. n bLcq1cfpjc GXCC22 LGIflLIJ2 LG

MCLG v 2 fIG pcJcMLq T[GLGUCC obcunoL wq n41 2 u GLLOL jcLur 4OG flJI1 IP LGLG221OU

= o + j ( - +



WLJCCt2 XbCttT0U2 O GXCJJUC LtC CjJUG2

j pcu iwbjrn2 tpt tpc ALWUCC o tJJG U2JC bLCwrrlw cxccq luG AL!UCG o

= o tp tpc bLGqctip€ bI4 o GXCG LGUILIJbGLD i lnar Gdrni to tp LT2r bLGwInw th jjjc

LG Lt!0Uj uq tpc 2T2ticJ qtLpnlou o tp ccouowA jcuou to tpc UJLfCG iu tpJ czc

lpc L2JC bLGwTnw tG W1GthLCU0II !AGU pA IW (Jo2t) vccoLq to rpi !m GxbGctsL!oU2

Lt tp uotiou rpt tPG GV4OL o bLcqicwpc LGIflLU2 onuq OAG M2 qnc 10

= th +

JJJJT2 ipc GXCG22 LGLflUJ cu pc /ALULGU 2:

- EV2i÷I = (nt)
cdrqjpqnw bLGunnw brq 0L WfU WOLG 42C JJJG UWLJCGI2 40LGC2t G1.LOL

dnqou (jj) 2iA2 tpt tpc WLJCGt2 GxbGcicq LGIflLU tOL pojqrn OLGiU qGbo2I2 12 U

— - = Ehi+f - ( - 4). (T•J3)

EOL tJJZ bnLbo2 qu ipG L12JC bLGW!rIW ou IJJG bo21tou Mrtp tp LGWLU iu (nj) a:

iuro lG2G tio onba i i nrq to qccowbo tp jiurn LG&G22!OU COCjjC1GUt flLIpGL

() qic OLG!U GXCJJUG L12fc bLCW!UW OL (p) cxbccttowij GLLOL2 jO 2GG OlA GXb1SUI!OU2 1J

qGJ O LG2GLCJJ OAGL pc bt qGcqc QGUGLflA' tpc GXb1IrntT0U2 cu pc cjnqicq iuo tiio onb2:

MJ'1 GXbJ9U2 IIJG2G LG2flJI2 JJfl2 u !wboLtut J22flG tIrnI P"2 GGU rpc OCfl2 O

y ouu Xitou
L1G CpUc2

iuq bLcqc1pjc IAGU CIILLGUI 11JoLUJt!oIJ tGL AL1UCG !2 dnitG 1LC LG1I1AG 10 €XbGclGq GXCIUG

JGLGOLG fIG 21LI1CUI coUcffl2iOU tLOW JpjG j 12 1P11 UO oujA 9LG GXCG22 LGIJ1LU2 UOU-SGLO

OLMLq bLGwnur

qcAwtou2 o gpc bLcqctGq ijn L0W LGLG2210U2 0 fIG C}IJG 113 fIG GXCJJUG LtG 0U pG

2ruqLq qi l!ou2 o bLcqictcq GXCGZZ LGj11LU2 LG L0npjA twicc tpc coLLc2bouqru 2tuqLq

JJJ!2 LGI9L!0U211!b cU j20 PC 2CCU (f2U fIG C21TUJ1G2 111 LPIG 'q2 2JJ0/A1J !' b1GI B1 fIG

- - = (T.J)

r1p1atu (vu) uq tpcu (uo) 0L jpC jt-puq qc o (jj) uJbjG2 tpt tpc !uGdnflA Mffl pojq



xcjniuc L wn p couibuecq OL OLCIU xcjrnuc U2JC VCCOLU 10 1j2 XbjUL!0U

pojq toLGxu pouq uq ipcu COUACLI jpc LCLfILU2 CfC iuio OW21C crrLLGucA C 1G tI1I1LQ bLcAu

ouc cxbjuiou tot. bicqcpjc GXCG22 LGIflW2 !2 11J91 qowcatic WAC2IOL2 MO LC MU111J 10

\ptu csiu
I qcn GCI 0 IJJG2G GXbjU1i0IJ2 GJ0M

2o-cflGq bczo bLopJcw U wc2rILw ipc cxbcclcq LG1flUJ ju ipe wuqq mA qccLTpcq po,c

bLoppfl11A 011 qjc JTJCGjlJJooq 1G qoJJL onjq LcponlJq 2! UC1u1IA jJIT2 cACIJI !Aofljq WILOqIICG

LCIflLIJ2 EOL cXuibic 1L€L2 pnAiu ?cii 0LML 111 flJG J1C urnX pc bccq ouic
10 WG2ITLG cXbcCWjTOU2 2 UI E!r1Lc j WIA U01 fCCrIL1GjA LCUCCI IJJG WLJCG12 cXbGC11I0U oj

cxbccWou2 ot bLcqiqipJc LGWLU2 VCC0LU 10 1JJ2 €XbjfU1!0U1 Ipe L 1G22T0U GdnW0u2 nzcq

V ccouq 20flLC 0 2A21CWfflC tOLGC921 GLLOL2 L!2C2 tLOW qrcfl1ic2 U WG2fl4IJ

2A21CUUJ1TCJIIA iiiou

1101 AG ncq JJ !UtOLUJWOU CtIJCTG1Jq?I uq cXbcClcq 10 urnjcc bLoj12 c/cu 1P0fJ ipeA !AcLC

jU1T0U9j 1LGL2 UI IjJC UJSL!CC1 EOL GXWbJGe 1LGL2 pnAni Acu OLML qrILIiJ 1G jf I I8O2 UrnA

t0LCC21 GLLOL2 corrq L!2C tLOW INtO TCLGUI ITh2 Ot 2011LCG2 QUG 2OI1LCG 12 IJJC bLccucc o aowc

2ccouqe IJJG bLcqcIcq LcInLU UJA LC2fl!I tLOW 2A21cWflC t0LCS2I CLLOL2 JJ1C2G 2A21GW911C

L1IIL1J2 LG Nt0LCIU GXCJI1UG L127C btcwinur

Mpojc its cowbcu2uu WAG2IOL2 tOL I1JC1U Ip!2 b02!1!0W flUCL 1p!2 cXbJUWoUe fliC bLcqc1pc

OflL pouq qnLnJ IJJG J1G jga uq UC9flAG qnL1u Ipe CLjA Th802 pCfl2 IJJc UJLJCG1 e

VCCOLU 10 IJJ!2 GXbjU1!0IJ 1JJ LCI11LU2 Mete bO2IITAG 10 I1JAG2IOL2 Mi1p 1J obeu bo2iITou ru uou-

poq cJ22ujcnou2 ha21 IPG bLcqTclcq LGWUJ2 UJØX pe w OflICOUJG ot ,u cdnpqnw bLocG2

BCJ0M I Mifi qcecupc cXbj1J1!oU2 tOt weCJJA0L O GXC22 LGII1W2 pcq nbou jJJC2G INtO

cuq we fJJ9AJOL 0 bLcqicIpJc XCC22 LGIflL1J2 conjq LG2fl!I tLOW C0Wp1U1I01J 0 IP2G INtO tCL0L2

oCOITL2G IpJJe-AL? U L12JC bLcwT9 uq 2A2IcW1TC t0LGC2L GLLOL2 UOI WnIr1flA cxcjntc

M!UP jieq Wt0LW1!0u

onuq iu jpc j wnj LT2c tLOW ASLi1TOU Iii qic coWboIJGlJI o tpc t0LCC21 GUOL IJJf I !2 cottcjcq

cdnj 10 11)° 20 GL" = + 3' W 1JJ2 ipc pp ALT10U w bLcqicIpfc CXCG22 LCLITW2

cou2TqcL UGXI Ipe obbo2rlc GXjLGIJJc 2nbbo2c 1P1 Ipe LT2JC btcwinw M€L C0U21IJI uq



JGG luG qGAcjobuJGul o lpi woqcj ! 2OJUW (it)

2PthG (o) fwlu (xo) uq tou (io)
ponuq bbcJL2 o pc Gxccblioufl? JJp OL tOLG!U GXC1JG LGLflLIJ2
GdrnlA LGIflLU HOMGAGL IJJG GLGG O 42JC AGL21OU LGdnLGq 10 LGCOUCRC I4JCOLA iep rp cwbi.cj
GXCJJIIJgG LGUTLIJ2 LcJliAG 10 lpGoLGlc9J woqcp 2UJffL o jp boq pA OlGL UJLtCG1 ncp 2

11Jp6 brij bocq pA 1G P!P !fPII!1A °. 1P J'l H-I ponuqa iwbpGq pA OLCIU

I pru ,,p lG aruJb!Ga AGL2TOU Oj £P!2 woqcj fL[ woqcj TIJ qI2CLGLG ITUJG uq flaG

11310 jJG ujAaia flhJ1I 2C1OU 3

bLGuJinw 92 MGfl £pG IWbJTCJli0LJa 0L CGULLJ 9UJC IJ1GLAGU10Ue J Mffl qGjA UC0Lb0L11U cdnuA

lpc woqj uopca 9j IiJl cjrrqu cdn!1A1 HOE!AGL1 £0 ocna rrbou £G OLGTU GXC9UG LIZ

GXIGU2IOUa 0 £G 211iC AGL2IOU 0 £JJG Ncb!Wj aacr bL!c!u WoqGf111 jJJC 1JlGWl!0UJ AGL2!OU O

UL2I GO142 rotALq rruqGLa uqu tp joLGiu Gxcpsu LI2C bLGwrnw oo€q 92 IJU1LJ

'' 3G U•V !.UttU tbou 3t.W Ut3 4%
GWOIJ1L1G pGjoM11

LG dn!1c qujjcnj o z.ccoucq€ iiup uJbGq 42JC &cwi LOW £G lpcoLG1icf woqca 92 Mifi G

ponuq jo jp Liajc bLGwrnw mJbpGq pA juucj LGLJ1L1J 113 GUGLJJ E UJ1G2 0 £jJG2GJOMGL ponuqa

LGfflUJ oriuq poi ia fiG HU2GU uq IU1PU (JJ) ponuq jpia WGJ2flLG JOMGL

113 rpc COU1GX o p;a woq;ja nacri iiA io 2flWW1L1SC 1G iipqiA br1JG iii GXCG22

LOLC11J GXCUG L12tC bLGUJTnUJ !2 qGILWWGq £0GLGL M!ltJ luG 0lCL P1

GuqocuonajA Low nuqcLJAru iccpuojoA uq woucrn.A bLoccnGa' rccoLqw co rpcac woqGJae tpc

qGcialoua uq 9ao oia iG GXC1UG L1G WIGLG2I LjG uq nJji,ou bLocGnGa £0 GWGLG

JJJG aGcouq 2Gf o woqca i j bicauj pGjoM 0Cfl2G2 nbou iuIGLLcwboufl WAG2IWGUI

lC woqcp u tpa onb LG biwj Gdrnppunur

IJJG bLOCG22G2 ojjoq pA GXCS1JG LiG2 !IJIGLG2I LIG2 uq 1UUT0U L1G2 92 GX0G1J0fl2 f2 2J1CJJ

MTJJ qcacupc 1MG LThG2 O LJaJc bLcwrnw w0qGj2 JG UL2L 2G1 0j woqca 12 2111C TU U1flL€ suq jLG12

jjiA i.uip uou-Lo bLGqiclpJG GXCG2a LGjflLU2 G IjJG LG2flII o u Gdnrppqnw bLoccaa

bLcui!nw woqca I Mffl aiujb1A MLIIG LG UJLCG[2 GXbCCL110U2 111 1jJ2 2GCLIOU 72

GXbGclIlioU2 LG L(101J9J 20 [1 E = E' 1JMA2 2!UCG lJJ!2 922flWbliOU bbpGa fO fl 0 fIG L12JC

To



qeuoteq AL(M) MJiGLG AL' 12 IJiG AILp1ucc couqJtoIrnj nbou 1J1OL1J1flOU JUJOMU ( (TUJG t JJJfl2

flUCtOU qrni f2 wcLc12ru iii tpe weu pnt GCLG12J Hi tpc AUUCG 01 euq-o-bcLToqMGJtJI

V2 MTtp tpe qowG2tIc cv pe IUAG2(0L 12 22L1WG (0 CJJOO2G X' (0 UI9XIWISC JU oplGCtJAe

20 1Ji( L'"' = -

— i (: + a') + (j -x') ' (uio)

boLllopo pi (GLW2 °1 tp uownrnj LG(ru.u:

qoweec piIJ110U L(G qepieq 2 ! tPLG10LG COUAGIITGU( (0 LGMLI(G (PG LGJ LG(I1LU OU fIG

(IWG t (0 +y EOL 21UJbjTC!(A PT2 LCJ LG[flUJ !2 9bbLoxpinneq fl21U (JiG UOWHIj L(G2 jC22 (JIG

MJJGLG b !2 (pG qowe2ric buce fWG t ' uq 1 LG (JIG uowrnj LGWLIJ2 ou 22G(2 pejq ILOW

J + L'' — (( + ')(\J,') i + !-''
J + L1 — (I + !'.) b' \ ') + , + -

LG qeteq pA excjn,uc L(G uq bticc jGAGj cpsue2:

jO MU(G (JJ62G LGJ LCUILII2 (GLUJ2 0 0P2G[JP!G2 (JJG11. UoWTIrnJ LG(IILU2 Hi GCJl CflLLGUCA

12 (JIG LGU3LII 0U fIG qowG2(ic 22G( potp LeflSGq t y

MJJ€LG X' 72 (pG 2JJLG 01 j pejq p fIG 10LGU 22G( L,' !2 (JIG LGUILIJ OU (JIG 10LGIJ 22G( uq L1

= X' L' + (j — x') Lt+J (iix)
hIG LGfff LC(1'ILU OU (JIG JIOLUG boi4ojio 12

qGCl2Iou IOL (JIG 10LG1IJ WAG2(OL 12 cowbieteiX 2AIJJWG(LIC

L22G( Mffl ITL2( qccupc ipe boLtlopo qeclalou ou ipe bLt 01 (JiG JiOUIG TUAG2(0L JJJG boLqopo

WOLG CLG1nIIA 2flbbo2c pi (JIG JiOWG ffIJq 1oLG1II I1IAG2(0L2 cu pojq oujA JiOWG uq 1OLG!U

MJIGLG 12 (JIG LGSJ LG(ILII ou (JIG JJOWG boulopo ILOW t to i+ jo COU2IqGL IP!2 boi.qopo LGIILU

= (J + L') = j( (j + L') (j•)

I2 // (peU J112 LG9J MGJIJJ Lu (pe UGU beuoq !2 qGpJGq 9:

wxruu1se cuq-o-beuoq MeJ(p LGj MGJ(JI IOL fIG fIOWG TUAG2(OL U (JIG eiiq 01 (RuG t !qcjueq

2nbboae (J1GLC LG (MO LebLG2GU(f(7Ae GU(2 ill GICJI 01 (MO COflU(L!G2 JJJGA GCP MU( (0

to iwoqnc (PT2 couiboueu tOll 0M (JiG p21C 1UjA212 pGfOM

boteutwpA n.uboi.wut couiboucu to tpc LI2J( bLGwTnw Lf2fu ILOLU lGU2GU2 IuednI!A I Miff LCUILU

fOILi(pW!C bbLoxTw(Tou jjJJffG (p12 aiwbpijcrou uetjA 2(LGWJWG2 pG uqA4 jU0LG2

JJ



:i noitanul 8Vii38td0 3f11 

(0.1) .0 > V 0 < = V 

9113 lo 2m19i th c1i1w lo nJi1Ev bn nsm 11i tht1u31 iiupi I3bom 9ff n1v1o 

.(V1.1) onu (81.1) ni3uiiThdue cJ n3flilw9l 9d n 33flSi1V bns nm lEnoiiibno3 911T .23Idcv1do 

(X.1) + x ), ,'W' + ,V1 = 

I -i- \ 1 czi 
— UI kI+ i+,1 ,X )IE V — 

d3 oini (I.1) n1ju3irdu2 x oi qi diiw (0.1) 10 2noiiibno3 i3b1o-iii1 di nivhU 
Ithrisq rfi s V 91311w :V\,WrV- — .a noiiv 1zh 3V1311131 lo 31U2B3 3(13 ninit3b bns 1Iu23 

:a3vL ,3n3m3uiE nfl 9113 03 333qz31 1111w V to 23vilsvFI3b 

(.1) 1+,i),voD - (+i 1+,8),voD c = 

iw io1vni 3morI 3(1111 ebloil isdi qin1noiis1i MAD 3isd 3111 i noiiibno3 l3bio-Xelil airfT 

.3Lizm 31i3n3 3111 i1qmo3 ol (11su3sh33nuo3) 

)1211 310ffl 511T .!3bom thu bthrl3d noiiiuith d3 ,diib (81) 2BmUa brnl l3lbA 

(.1) 25 1om13n1r1u9 . ai 18din1 dl bns 3ns Lv ol n1oi$Vs iiñt rn3si 3(13 ioisvth 316 
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;dnpqnw GXbGcLGq XCG22 LCI1LLJ CU ML!UCU 2 U Gdn1!0u (j)
x' iuq 2wg JLG1G qwuq cdnj o ipc tiu 2nbbjA O OLCTU poiiq JJG
qouJcuc cnuucA 2OIA Ipia couqpou Mi1 Lc2bcc1 o x, nwww qurnuq drIIqou2 x' j +
A9L(V2') + coA(cL t$') MGLG 3lJ j Jp oLG!u ujou WG2flLG U cuii o t

lQhOllO!AiU LJJ€2G atcba IjJG TL21-OLqGL couqpou OL LPG OLG!IJ I1JAG2IOL 72: =

=
1fl2u lpc qcijiirqou o €L uq ! (oY coA(cL') = /L(72') x' uq COA(CL')

Edfl1!0U (fl4) GXWWC2 OUJA 1MG LJ2JC-(LGG pouq uq IMO TUA20L2 U OLqGL 10 GWOU21LiC

miou qGbcuqJu nbou ip C0AL1UCG p€[ft¼u oiiui TuJJiou uq IIJG GXC}J1UG L1G

I1UCCL(9TU !1JU1!OU pi 1JJ12 CI2G JJfJU2 O qGbOail2 111 IpC O1GL conuiA cu bLoATq pcqc

cowbGuac qOWG2liC UMG2fOL2 OL IJGI JOJU2 O OLQIU qcbo2Jl2 Li1 cou2zqL 1G IJGC1 O,

UGI CLCqT1OLZ 20 f1 > (j - xe') M' CU C OAGL1J Gcc OU 1J L12JC bLcunnw 12 10

pojqpi O 0LGTU pouq2 uq tOLG!U poqpi O qOUJC2iC pOUq2 /JJJGU 0UJC21TC Lc21qcU12 LC

qcbcuq nbou pc CLCUCG G1MCCU x' i uq (j - x) f4P OL flJG GLGUC G1MCGU qowc2Jc

oLcc2wpJc u pr C2G coAL!ucc ii.w2 t.c GLO uq ipc 2!u o jpG L12r bLcwinw onq

EdI1i10U (T9) U TU1flhjTA IU1GLbLG1WOU 2rTbbo2G UL2L iIJC WU1TOU MGLC bcqccq?

LG2TqGUi21 LG2bGCLTAG1A 20 1I31 M + = F

!1JJJ1!OU LG ruq M6LG M uq /A' LG 1G 2LG2 O JJG /AOLJ //!LP pjq pA IJOUJG uq IOLG!U

MGL X 2 IpC 2çrnLC 0 0LCIUCL2 /ACj1 1P1 LpcA poq W IPC!L 0/AU 22Gt2 MJJCLC Lt 2 1}JC 0LG!U

bcL'' = b [x' ,, - (j - x') m] ASL'(w) - t[it coi(v' + M' t')J (j)
L0ll0M1IJ WC 2uJc 2jCb2 2 P0AG 0L IJJG 0LG!U i1iAC20L flhJbJTC2 €drnppLrnw LCji0U2PJb,Q

WAC2j0L2 boriu o itm uq 2flWWflJ qwuq IUJC:I0IJ2 CLO22 qouJcirc uq 0LGJU Lc2JqcIu2

DC1CLW!U!U (i) 2 /AOLj WLJCC1 Gdf1fflpLnw LGdfl!LC2 20jA1U ipG bLopjcw ILOW 1G j0LCIJ

Jpn2 qc iL2i-OLqcL c0Uq1110U2 qcbcuq oujA nbou 1G ALJpTJI1A o cxcpu LI1G2 iuq I1JJJ1IOIr

= \sL'(v2') - ' coA'(v2' ,/+J). (ii)
JL0LG cdnstou (j) cu pc iti.iucu 2:

C1MGU XCG22 L1flW2 LT2G2 20j1A L0W pG COUqTIJOU9J C0ALJLJCG G1MGU cxcpu LG21

cou2lq€LGq UGI MJ1P ffCLU cdrI!Ijcucc Wfl21 U01 pojq p1 J!2C2G IJJG couqiouj C0AL1LJC

LG Li2JC-LGG pouq2 III LJJCIL LG2bCjiAG CflLLGUC!2 ypo1 ni oLqGt. tOL oniqc pouq jo p

'3



GG pG qcLIA9nou 111 cfqjL uq DflW (J OL cx9wbJc

bLcw!rlw nbou pG woqj JpoAc jpc GUCL !2 tJJ9I C21TU.9t2 o tp bL9UJCGL 0

y UrIUJpL ot 9110L2 pcic GX9WUG tpc uJbcq G!AIOL o tpc oLc!u ;xcirnuc L12JC

1t1Ucc1 Htt\1

r 2GUJ2 nurncc!A ipt tp tcr.w cu pcjb cxbJ9u 911 !uibor.tnu tL9ctiou ot XCG22 Lt1LU pcp9AIoL

LGIflLIJ2 WG92flL6 u LG9j tGUJJ2 911q U U0WU9! ICLW2 qo uo1 CJJ9AC AGLA qIjGLG1JflA JJJGLGOLG

U1!UJpGL o 9flt0L2 cJnq EUGI (j) uq CnwpA (jgg) p9zc onuq tpt tp GMOL o cxcc

CXcp9uG L91C2 9uq W9l:iOU 12 dnp 2111911 9U UG9L GL0 92 Nffl G 20MU 111 2GCOU pi 9C1 9

ot tpc CO19U9UCG CtMCGU qic GXC9UG L9IG 9uq wuroIr Ewba!c9ff? pG CA9L19UCG PGIMCGU

H0I IUJbOLj9IJI 12 1p12 cucue wcdntA tGLW CIC9LIA tpi qcbcuq2 nbou rpc rwboucc

tpt IJJC2G ictnw ponjq uot pG cjjcq 9 42C bLcw!nur

ucc bLcqct9pc GXCG22 LGtflLIJ2 9LG UO GL0 GAGU !U tile 92GUCG O 421C 9AGL2OU1 !t W9? pG 9L11G

LGWU1 9LG UO GLO GAGU !AJJGU TUAG2IOL2 9LC L!2JC 9AGL2G CL91!0U2 9LG 2W1I211C9JA nup9eq

(io) uq ucj (Jg) bo1ucq onc tpt qnc to tp icuacu ucdn9j!1A tGLW bLcqIcwpJG

GXCG22 LGtflUI2 9LG 1IOU-GL0 9Uq Gd119j to CO (V?" L') EOL ipi LG&20U1 ELGUtCGI uq jsw

JJJfl2e GAGU MG1J GXbGCI9tIOU2 9LG L9tIOU9J 9uq !UAG2IOL2 9LG 42 UGfltL9j o tpt = o bLcqci9pJc

bcLt = X' A9L'(V2') + - ) cO(v' '')• (J•Q)

JJJG bccucc O iJJ2 tGLW 1U1b11G2 t9t (j) pecowc:

beL' = co (i+D 1bc+z) + 0 - ) co'(GL'' '')• (i.)
1GU2G1J2 wcdn9ptA, JU21G9 ot cdn9tIou (j) pc cxbLc22Iou OL bLcqict9pjc GXCG22 LGUIW2 12

iu COUITUIIOII2 iiwce tpc bLcqict9pc cxcc LGIflLIJ2 9j20 qcbcuq nbou f;1.w 9L!2!1J LOW

1• 31 U2U % %U t13%O tU

CLO22 COIIUILIG2
-

WUSqOU pcqc couiboucut qcbcuq2 ithou ps COA9LI9UCG W9tLIX o GXC9UG L91G2 9Uq WU9I!OU L91G2

XCJJ9UG L9jG A9LI9UCG m (j) GCOUJG2 9 A9LWUCG-COA9LI9UCG UJ9jLIX 9CL022 CI1LLGUCIG21 9Uq tpc

niq DflW92 (jg) 2poPA po tp woqc GUGL9G2 9flOMI1J OL urnuA cOnUtL1c2 iu iP!2 C92G pG

IIJAG2IOL 2!wU9LJA tpe nJJ9Tou pGqc2 2JJ0flJ pc 9LG9t6 OAGL sif conu(LIG2 u pc MoLq VqJGL

tpe nunitou 2IWbjA sjOLG CUGL9flA tpc boi.qopo ponjq picjnqc sjj bo2ipjc ct AI9P!G 10 (PG
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¶1W0U EL11UJCCI (jg) (ia uq QoA11nupJ uq OL1O1J (jp)
ou 1G bj11n21ph o couqijouj A11411UCG J11!U!U 1G L12J bLcwrnw1 qI2clTzzTou

xajJ2G A11L UCC2 /ACLC WG112flLG fl2Jhi jJ2L0LCIJ 11i11 Oh Ofl121C poiiq 112 COU2LL1C1 !U rcM!2

DG2b!lG 12G 111Jq 01GL LG1UUJCUj2 pi (G Jj1GL111flLG 1JG woqcj !2 1Th1C11JJA LC1GcJ
wuou uq CXC11U L11G2 UGJ 11uq JfOLflG (io) 11JJOM A11LJ11IJCC2 10 1iUJGA11LA!U
o bnLcp112u boNGL b11ulh ph G2LU11J1TU 1G woqGJ fl2W qLGc1 WG112flLC2 0 IJJG COA11L!11IJCG p1MGu
bnLcpii2!u bomGL bl,L11h 11uq COU2I11IJI A11L!11ucc2 oj LWLI rcM!2 (jgp) LCj11XC IpG 1122nwb1!ou

i.uccj (jg) iiacq 11 AGL2IOU O 1J2 woqcj10 G211111111C 1G UJG112flLG 01 L127C IIAGL2!OU

LGUILU2 GqJcL

!U couqouj A11LI11UCG2 2fI€21 L111 IJJ!2 woq€ C11IJUOI fJG C11UG2 lii 211.J !U bLGqicwpjG

2flIiCiGhJ1fA JJJGnJ1Lcdnu1 2IJ12 G1MGGU UGI qcpgo 10 CLCqIIOL bo2Inou2 11uq 1IJG 1q OIA11LI11PfflIA

MJJU COIIUIL!G2 CJI11U?.C 11.0W IJCI C10L 10 CLcq1oL boeijTou2 01. !ACU couqiioiij A11LI11IJCC2 CJ11UC

112 qGbTcrcq in jflLC 1 H0MACL woqj bLGqc12 1P111 IJJC2C C11U2 in 21U Mifi 111JCG bj11cG oujh

g'Gcjj 11O bLGqcpjc GXCC22 LCIflLIJ2 C11U 2!U 1LCdflCU1jh CACU OAGL 2}JOLL bLoq2

bLqc111pJG LC1flW2

OACL1Tr 1G2G A11L!11p1C2 qo hOC X1J!p!1 2fl1IJCGU1 A1111111!OU 10 G 11JC 10 xbjiiin rjic A11LI11UCG !U

WoAcq 0AL 11 L11UC O 11pOflC bi 11UUflUJ MYIp 1G2C L11UG2 wncp jOMCL OAGL O1L bGLioq2

bcuoq 0 A11L!11110U in C0Uqr110U11j A11L!11UCC2 M112 in DflL!1J j1J2 bGuoqe COUq0U11j A&L!1111CC2

11L1211J 11.0W WOAGWCU[2 in couqwoirn A11L111UCC2 EU1 11Uq J0qL1nc2 (j) oriuq 1111 CPG J11L21

112 WG11211LC ph CITLLGUj 11CCOIIUI CSUG2 12 oiijh 11POflC J 10 bcL 11UUflUF1 2 IOL AOj111fl1h

H0MGAGL 1G 2111U11L qcAr11CTOu 0 WC112flLG2 0 Ofli2TqG pouqz 11Uq LGI11CTAG MG11J1 bo2!1Jou

C0flIJ1LTG2 CPG MG11J1 2p11LC2e 01. IJJG C0Uq7110U11j A11L!11UC2 11uq COA11L!11UCC2

wq Aw Edn11CIou (J4) 2p0M2 1111 1P!2 A11L!11pU11A Wfl21 COUJQ 11.0W GICJJCL 1JJ 1122CC 211LC2 11CL022

bLGwinw MqJ 11 2WIJqIJLq qCAi11CiOU 01 pGCMCGIJ 11L3q JJ 101. fiG 0fl11L 111111J21 fiG DV'I bonuqe

L.11W11 LC211j1 IwbJ1c2 111111 fiG woqcj UJfl2( GXbj11rU 11 ACLA P!P CLCG 01 A11L!11pqTCA !" CJJC L12JC

LC2flIC2 onuq !U fIG h11W11 LGLG2210U UI jSJG 11IJq COU2!CJGL CCW !1i flJJ1 01 Cdfl11I!OU (ut) ipc

11jA OG2UC CFJ!2 woqcj 2GGW 10 CXbj11JIJ fiG 1OLC1U GXC11UC L12J bLcw!rrui 1�CCTI fIG

JLC LGlGcCGq$

L!21C 11AGL2IOU 11LC J11LG PflC U2 hJl!C11UCIA fl1jCLCUL CJJIJIJ GLO 11Uq fJ11I 1C LC2CLICCTOLJ2 01 IPC woqcj

1?



= vL'\34kt uq = (x)
cnacu GU0MWCU12 COLG pnArn ooq !wbjA I C2p-U-qA1UCC COU21LUe

/14IJ 1J OLGU uiouA bL!CG JJJ12 LG21L!C10U uq JJC 922nwb110u COU2S1UJCL2 JCUOM ipGiL

GC COtJ2fIWCL Wfl2 pnA qi qowic ooq tp qowc2ic woucA jbuccj uq oLc!u ooq

cnu.ciu onbsu o ip OLtU ooqe A' OLCIJ wouc? jo pnA ooqe OMGACL

onLbnl o powc ooq j uq GUOMWGIU2 O woucX I'{' !I4JffG PG OLTU COUflU1L LCCC!AC2

cp bqoq qçpicq 9 JJG AcoL: k = (i i.j EAGI.A bGqoq tpc powc COU2IIUJCL LCG!AG2

bLoqncou 21G o couowA 2rwb!G2nbboa ijrn ooq 9LC bLoqncGq GXoCUon2!A irgp onbn2

C0UflWGL2 rn ccp conui.X cu pnA ooq bLoqncGq !U ipc O1PL COrIUILA jO ccGb flJG

LGbccflAcj? courrwcq pA qJ LcvquI o conuuA

OL LC2qCUI2 0 c0nULA MGLG c1' uq Cj LG qc qowric suq oLc!u bLoqnc€q ooq

E°{ n(c c.) } (v)
C0flUtL JJJGA cc o WXTW!G GxbGqGq !uIJu!IG -iw rrupA nuciou:

iu rnce woqG1 flJGLC LC LcbLc2cu1i!AG GUj2 /ALJJ qcurIcJ bLccLcucc2 Iii cp 0 MO

i#rj LGAIGM qJG woqj pucjA GOLC COU2GL1J LG2G CIJGLfJ LGJ!o1J2p!b2

woiircq ALTOn gc2e o Lcpiou2pib2 rpr LG woL ucL9J ipu tp woqcJ EOL I JJ LG0IJ

o cxbjnu ipc GwbIucj pcpsA!oL o IG xcp9uc L[G i€ji IQ wInitiou LOW LI2 woqj

pA uio-conzur.A couib!GI6 W9LICCI woq oj rnc (J yiponp pi woqcj iz oo &qicq

Gdnr[!punw bLicw couqTI!0U2 B92!C LGJI0UJ!b2 wou ct buciu ALIPI;2 MCLC W0WIG

2rlpaGdnGuI gurXi2 ot LG oi.ciu GXCU uc bLGwrnw p pccu qAGjobcq 11UJ GUGLfJ

Q!ACU IG IJJG0LGI!CJ q jcnca N4LJJ (PG IC CVb LTJ( bLGWUIW woqj wricp o pc

•:s• '4
V X

(G GUGL9J GdnIJrpLinw LWGM0LJC qGacLipcq UCX1

woqc 20 (JJC2G ALipJG2 ciuuo qcbcuq ou(JA nbou (C L12Jc bLcwrnui Jpcc 22(1C2 LG qLGC1X

bLfwJ cdnrppuriw w 1JjflLC JJJG GXCIJUG L(G iiq !IJIGLGI L(C bLocG22G2 X0U0fl2 (0 (G

objnrnrou bLopj;w cGq pA jpc LcbLc2GuI,(rAc TUAG2(OL i ic ouc ccouq1 pc woqj 2

bLOW rpcoLcLicsJ bow( 01 A1GM (JJ2 woq 2fl1GL2 ILOW OIGL bLopJGw 2 ftGfl bL2I fIG



LCGL bLoqncrou ccouowA
fI2 woqcf BGJCGLi (J) TIJtLOqrICG2 tLU2Ci1OU2 tGcpuO1OA tOL wauGA OjU2 suq bLoAqG2
L1tG qGbcuq athou GXbGCtGq tflUILG ASInG2 EUGI (jp) qGLIAG2 fIG L!2J bLGWIIIW u1bHcrioua o
AUCG COU2tLIUt /IJITCp TUJbJTG2 bLGcnLouI.A WOITAG tOL poqu UJOUGA iirnjqu fiG GXCjrnUG
12 fJGLGtOLG UOt OLLq-aOJcTU 2AGU22OU (jp) 2rhWC2 qCLGIJ tTUI1U O fIG C2p-u-

IJI!2 woqGj wbflGa tpt fiG GXCUG LtG qGbGuq2 oujA nbou couGwbou,uGon2 MILrhtjG2 uq

fIG L12r bLGwnw !AOlIjq pG GLO
iii ipG bbjcoim pA HOqLCJC uq 2L!AtA (j) uq Dow0M!t uq HJC!O (jôg) wbA
WOUGWLA 1Jq LG9j qi2wLpucca HG 2OM2 tpt (JIG znwbqou o wOuG(IILA uq Lc3J pIqGbGuqcucc

EUG! (jo1f) 2JI0M2 JIOEA (tic L12C bLGW!ITW !U (JI2 woqGj LGCJI1!LG2 qcbcuqGucc G1MGGU

at (JIG 2bo( GXCJISUG L(G pA GjUTtJ (JIG cawboucu(2 O (JIG UOW1Uj UrnL1Uj L(G2 at 2flp2iitfltiOU

2 GdIIWOU (flj) 2pOM2 (JIG 'rTC92 woqcj jjOM2 U GXC( C9jCfl9(1OIJ O (JIG fG(GUIfUU12

wq (p112 (JIG LT2JC bLcwInwe 2 Mifi pc 2JIOMII pcjom !U GUGL91 2G((J1J2

GXCpUG L(G (OGfJGL M1fJ C0AGLG tULGLG2( bL!(A (JIG woqc CU pG 20JAG tar. (PG toLi#I.q L9(G

pojq2 a qowcgic woucA uq toLGJu woucA fl2U (p12 2bccTt!cflou at (JIG 2boI

JJJG uournIj GXCJJUG L(G 12 (JIG cautcwboLuGan2 WLTUJ L(G a 2flp2(itflhiOU ru ritr1tAG(MGC1J

= b' b\I1 = [flCs(t)\flC(j)] b\bA = [Cs(C)\C()] [v' A.\JAL' A'] (FBI)

fl2hJ Gdrrhr[10u2 (jg)) (jy uq (naY tJJG UOWTUJ GXCJIUG L(G cu cLut!AG1A G LG!AL!UGU:

b' = (no)
iM at auc bLicc (JIG UOWTIJ9J GXCJIUG L1(G uq tJI12 LG1(TAc bLicG LG LGJ(Gf ccoqiu to:

MJIGLG flC uq fl LG (JIG UIL11J(J fl1(JG2 !AifJ LG2bGC( to c uq c. LG2bGcITAGJA VCCOLU (0 (JIG

b' = flC.(I)\flc(iy (u5o)

at ooq A qjucq 2 b 12 IAGU pA:

jO 2OjAG tOL (JIG ebot GXCJrnIJG LIILGe UO(JCG t!12t fi( (JIG LGJ(!AG bqcc at ooq A. pi (GLW2

L(G2

GXb(2) JJIGLGtOLG 2OjAIU tOL (JIG LI2JC bLGw!nw LGdrnLG2 2ojMu tOL (JIG 2ba( uq o1.iq GXCPUG

twq (PG LT2JC bLcwrnw LGCff Lpi: Lb — 2' - (E'(2') - )\D !AJJGLG E' = cxb() cuq =
EUG1 (J5g) GXW1UG (JIG rwbfc(Tau2 a (JIG tOLU GXCJUG LI2JC bLcwInw rh UI!2 WOGf jO

woqcj irtp cawb1cc WLJ(G(2 HOqLCJC uq 2L1A2(1IA (iYawo suq j-pqqa (J suq
V2 nc (io) JI2 2pOMue t 12 baa2ipJG to bqCG uA 22G( tow p2rc GUCLj cdnpqnw



pCpIqoL 2CC OL cxrwbjc H (jo) uq bibcL2 ' '-"a ! HT1 (ia)
,.JJJG GUCLWA o P! Lc!flrou2p!b pnc jiL1flLC ou cou2rluibf!ou UJOOfTU

') uq — (j + !.
jpc L1G2 z.C i.cjcq o LC CLflCL qsIutou o utcLc LC2 ccoLqiu o: — (j +

coiLq !UiGLG bLTA uq (j) nnbjX:

jpc Gdnou (iso) LOW LJJC rncs2 woqc bLoAqc bccrijc cxwbjc o p!2 CUCL1 Lou2pib

(2\2t) = (Dt'\ot) (ri)
CXCjuC LfC2 CU PC tAL!UCU:

ru couenwbiiou 1PCLCtOLG fl2I1J qJC qCIuou2 OL uq JJC Li!O ot t1UILC O CITLLGIU

JJJC abj CXCJJUC LC i 2niJbfA iC cou(GwboLucon2 L!O O UOUJW LC O flp2ITU1LIOU

MJJCLQ TUAC2IOL2 CUIJO1 jJIflA IU2flLG JJ bonTpjc ewc o ipc oqq pccnc WLC2 LC TucowbjCic

obboLjnuUic2 LC bLG2cur,, v qc2cLrpq pA JftJUJCL (J IJ2 LC1!OU}J!b j2o JJojq2 Hi 2CUTU2

jJJC LCJTO1J2pTb iii dniou () JJOj2 OL iiiA GCOIJOWX FU MpTCJJ UO

tOLCIIJ UOUJTIJ9J TUGLjGWbOLJ LC2 O P!WC!OU

COnUCth13 U OLGIU CrILLCUCA' BGIOM I M7fl C1I '' LCbCCITACA ip OWC2flC uq

2flp2Tu1(rou o OUC nine o qowcrc CHLLCUcA GL/i€U bCqoq uq bGuoq H- VMiqiC (D !2 fIG

Juq LC2bGC(4AGjA ni bCLioq r-- j 3' i qcucq 2 1C iucLcuJboL91 UWLTUj LG O

MJJGLC cL' iuq J$ LG fIG UOWTU9J UUGLG2 LC 011 Li2JC-LGG qGb01L bAiu OUC flU1 O ,AL

= c.(,L:+J) b*\flc*Ot) b'} —

Et{ flC(kt+I) 4\flc(;) b} —

CCI CflLLGUCA i + j T2 1AGU pA:

OLCiU WLCLC2 LC fJLOfl COAGLG IUIGLG2L bL!LA jpc bL!cc oj qCbo2u b?qu OUG ITIJ!L 0

flCji s pJ (j) jp LGJouepJb G1MGCU zbo uq oLMLq LC2 qcuirucq pA qowczirc uq

1UAC2IOL W9XHUISG2 ngjiA pA cpooiucouviwbiou uq UAGWGU( OAGL LnJic Miqi DfflA flUCfl0U

1IO#A fIG I0LCIU GXCpu&C 42JC bLGw!nw EU WOLG GUGL1 2CUU !IJ 1141!Cp PC

\ couçnton cc vi ui nmn
COUq11OU2 O fJ2 woqcj poq HI wncp WOLC GU6LJ 2Cf1J2 qc2cLipGq UCW

lu cou2nuJbiou HI CC COnIULA HOMCAGL fIG p2iC JU1flTOU oprucq LOW fiG n21-oLqGL



OLCIU criacucA LCtIILIJ2 2 MT!J pG G2C4G WOLG qct CJOR
juqccq tG Lcpwou2JJIba SLC 2o UGUIJ tjrnt tpGA wnt poq OL qowct1c MCff 92

LG1trou2pb CLO22 9fJ 22G LGflW2 BGJOMe G2C4G tMO a%bG2 O tJJG2G GUGLJJ 1G2t2 ipG jitcur

s22nwbI!ou oj bwcn ntipi) IIUCQU2 WOLG GUGL9J izt pcu qcAcjobGq to U 2tJtG tpG

pcpv to bLoqncG tG PGPA!0L O GXCG22 LGU1W2 IAGU pA LJJG qt HOMGAGLe to LGjX tpc

2ncp bniwcuc tG2t2 LG fl2Gj1J OL rTuqcLawuq1J jiOM bwcnjL ritq1A nuctiou wn21

AGL21OU 12 GL0 CUUO[ pG LGlGCtGq

1AGL2!OU bLrwctcL 12 G2t1UJC dnItG ruJbLccT2cjA o tp tpc pThotpc2r2 tpt ipc bILWCtGL O 42J1

OAGL-iqGUtTArU LG2[LICtIOU2 O tJJG woqcj LG UOt LG1GCiGq OL 2OWG flJ2tLflUJGlJt2 tjiG LG!t!AG L12jC

tpc LTpqA o tpc bLcqcwpjc Lcriwa to tjiG L!21c bLcwTrIw woqç jpqc qLj( iJq2 tjrnt

AJL!JPffltA o pc bLGqTcwpc GXCG22 LGtJ1UJ2 JLG WO(IUL2 O LI2JC gAGL2!OU LG LCdnTLGq tO LGCOUCG

GUCLJJA !U L9UG O J O Ø OL W02t 2Gt2 O( tU2tLflUJGUWJ A9LTpjc2 V2 2flC2tG pA qJC JLG

.GIt!!G LT2JC AGL2!O11 U!!!tA HG trurntc ijic b9LU.JGtGL O L12jC 1AGI2TOU to p drntc jLG

A4LfC (Jg) tC2i2 rpG UiGLtGUJbOLSj LG2tL!C1!OU2 N4tji COU2flUJbtIOU OL COLI2RWGL M!tIJ COU2LLJt

uq tjiG WtGLG2t LtG2 iii (J) 2n. 2j2 pt tG2i1U iPG2G LGJtiOU2jJib2 LG iflJtflL1 JL2t 2tGb2

jJJG GUGLfltA o tpc mtci.tcwboL1 L€jt!ou2jJ!b2 GtMGGU ipG WJLUJ L(G2 O 2flp21flt!OU

GXCGG2 tjiG AL!UCG Oj tpc cxbcctGq LWO O UWthU9J LLG2 O 2npat!trItTOu qOUG.

2flp2tItfTtIOU TU COU2flWbtiOIJ uq tJJG GXbGCtJtTOIJ Oj tJJ2 LjTO JJJC M1L1UCC Oj tIJ!2 IJGLGUCC

JU OtJJGL MOL2 tpc U2JC bLcwinw 12 tjiG GLGUCG PGtMGGU tjiG utio o GxbGctGq WfL!LJj LtG2 O

- > AL{E'(tD '\O)}• (I?)
(jy tpc LG2fljt A2 tjJt: ML(th') > ML(E:V2s+Y) OL

2t+1 (E2t1 - 2t)\t fl2JJ tJJC GXbLG22!0112 OL iJIG 2bOt L1G p1 (j) uq tpc ot.i.q L[G pi

J 2JJOMGq tjJt A9L(L&) 12 LGtGL tjiU j\9L('2) MJJGLG 1J — - ($2+X - ') uq
JJJG2G LGpJIT0U2JJ!b2 wA IJOM pc attcq p1 t}JG tOLUJ O JJG JUJ LG2ITJ[ I{CC9II 1jJt JJG

20J1ltIOU OL tpc eboj L(G TU (jj)

2OjAC OL tPG OLML LJ(G fT21U LJJG 2bGC!IJC OLW O IjJC flC92 woqGj LGdflLG2 oujA 2flp2i1tflLjU tpG

4OtG tjrnr 1)JG LCftOIJ2pb PGtMGGU fIG OLML LJjG uq 2b01 LtG ru (j) i dnrtG GUCLj 10

= !�' \ = 2' E'(.')\E'(O'') (iii)



ju OGL MOL2 pc E(xA) = E(X)E(A) + coA(xeA) tOL su? uq K

vqjL uq DflW (J) cou2iqGL ncp su cxcurou OL p€ iu ipn. ibbcuqpr

iuq fl2!U pc qcwou ot ii cdng!ou (J)
flc()(J\b)f) = (ff(+I) (i\'') i�t1) pop iqc p? qi jG-jrnuq qc XbLC22!OU

rpc !uLccwboL9-J ptj OLGL couqou OL u ct iiiqi iu? uowiuj bAo

couqou9J COALIUCC

u counwbou ipcA wnai wo, u bLobor.jou 10 ccJJ O1GL icCOLqU £0 £JJ LtTO2 O 1PG2

ucc ictnwe qGbGuq nbou pca couq ouai C0ALIIJCC2 iiitp qic WLTWfJ L1€ o 2flP1!UU10U

= [coAt(ff1 Dy+)\coAQczif+I)] t(+J) (j.)
2WCG (j ) pojq tOL ,uA 22cg1 w urnA enpii orij L12!c-tLcc LC ip iuA ZC1 10 Gt:

= -co'(i'Y') I�' (ri)
LGMLI€U

LQJLIUGU iu (jjy niu £G qqiui!ou o C0ALTUCG2 iuq (jy cdrnrLIou (jj) cu p
couqiou9j xbcou o £G LraJc-tLc L1G JCUOMU dnqou(j) 0L £t LG CU pG

N4JGLG GL — - ! ipc GXCG22 LGIflLIJ OU 22G1 1 OAGL qiG 42JC LC LG 2WCG £G

{y+I (:+z - = E'{O"" GL } =0 (vi.)
JCG LGJLIOU (flQ) pojq OL uA 22G1 MflJ LGIrILUV 1 j2O jiojqe JOL IJJG Li2C-LGG L1G

2wjG qowc2pc ooq C1 jrponp jpi2 WGMOLJ( conjq G woqijq lo iucjnqc cowbo21G ooq

L022 LG o LG(IILIJ ou ru? S22G1 \ LG9psGq pwc t+y EOL uo/i Miff 1LG couenwbliou

V2 PGIOLG4 ! IJJG UJICLjGUJbOLSJ UJLTIfl!j LG O 2flp ilfllTOU Ui COU2flWbl!OU uq j' i pc
E'(o' !�i) = A F (j)
W1GGwboL9J w iiou nuqcLJAu (j) iuJb!j £p rpc oJJoNiu LGP,qou2p!b pojq2:

1° f1UCL2WU 1G p2IC WIlTijiOU pjiniq J12 iG21 UOIG L}MJ1 fiG tTL2r OLqGL couq1ou O

O!PP0U2 uq LCL2OU (io)

(j) uq ii qGAcJobcq 1uqcbcuqGuqX OL bbjjcgiou u "qq CVEJf GUAILOUWGU pX

JJJG j1C1i1 A1LpG G21 bToucGLcq Hi OLG1IJ GXCpJU?JG 2UIqIC2 pA HUU suq OqLIC

I •• rcnut
AsL1pJc WOGj2 1Jq Huu-u1pu ponuq2.



1pc LC2LICTOU2 9LG $0 LC1GC1

ot LGUIW2 uq pojqn bcLToq rp 2nqA onuq tp qic 20LL pc poqu bcLIoq qi UIOLC cqX
JJG ilJCjfl2iOU O GLW 2LflC1flLG LfGL pu Gdf1A LGU1LU2 coU2qGLIJ UflWpL O C0WP!UfoU2
onuq pc LclccIiou 01 A9LiptG L2L4ci!ou2 2 22UAG oujA o ipc poqu bcuoq uot
ICUJJ 21LnCnL 2 MGJJ 2 qJG 1OLGIU CXCJJ9UG W9L1CGI fGM! (moo)2nLAAcq rJJI2 I1LflLC uq
io pc LGlGCtCq Cwbpc uq cjq (j) fl2q LJJLCG wouip LCWLU2 CL0 tJG EIILOCrILLGUCA
(j) GXwucq iiqA LCUILU2 uq ncq LGUIW2 ILOW pc ocjc wLJcci uqns rpG Lc21L1c0u2
cuq 2L!A (jg) cxbwqGq ipG 21wbjG bcuoq iJq LGGc1Gq LJJG WOqGj Q!OAUUW! wq 101 40U
CLO22 21X CflLLGUCTG2 LG1cq1IJ fl112 LG2ILICITOU M!tP UJL!1JI 2TII!T1CJUCG jGAGj2 UGL 2c 04C7C

J-p1J2GU uq OqLCJc (xo8) 1C21G IJJG2G LG2IL!C110U2 11211J UJ0U1iJJ? GXCG22 1OLG1J LGUILIJ2

bctiou2 IOL Ipc AJqA ot GUGL9J cdnpqnw bqc1u woq

LGp1qOu2pb PGIMGGU LGIflLIJ2 JJJGLGOLG lpc 1GLJ1 ALTP!G bbc 100 GUGLJ O qL!A IIA

Gdnpqnw bLicwg LGjjTou2pib pnt i conjq po pc qn to iuX woqj tpt 2flG2t2 bLoboLtou9J

cowo,wcut pGJb cxbjnu LGWLU2 y iu SCtOL LU0Gj corqq pG fJG LG2IIII ol GUGL9j

f2 CPLSC1GL11TOU O tpc pGp9A!OL 01 CXCG22 LGIflLU2 JJJT2 JT1GLU1LG 2JJ0M2 1p1 2OWG 1IC10L2 01.

JJJG W11J COUtLTpIItTOU O 1J112 1T1GL1flLG tG2 IJ OL j1GU1 AL!PjG LGjiT0U2p!b2 2GGW2 tO PG

bbcL2 tO Ut tpc qw pGUGL

jjicA uq ijwt uc ctoi woqcj wbcq pA (J30) e LGGciGq jiponp i vio 1CtOL woq€

1U1OLtTOU lu yg ot toLG1u GXCUG uq Gdru(.A LGUIW2 ro tct ip jtut /L!pJG LG2IL!C1!0U2

BG!GL1 9uq HOqLICJC (io) UqLGCtA COU2qGL tpa bonip A pA nm tG UG 21Gb

MIJGIPGL ZJ2 tcuqcucA U01 10 LG1GCt OAGL jOUGL OLS0U 2 Wt1GL 01 IOM boMcL

ibbGL to woic iii bLobowou ouiA OAGL jOUGL J0jqW bcLioq2 HOMGAGL £pc dnciou LGUJUJ2

01 LG1GCflOU UJ pG J1GUt ASLIP!G ft r! (iooi) III jpc L(!02 01 C0AUUCG2 iu (io)

snzrpn.A a2nwbtiou tp coLwucc woi ii, bLobor4iou jo cp OI4JGL C0UtG1U qtp ipc biuGw

cnwpA (jgge iooo) uq jcr (JJ) dnGztiou MGJGL LcGctiou2 cowc ILOW fpG

dntGLJA LGjflL1J2 pm LG 21L0UA LGGCtGq IOL pp tLCdnCU qwe 2ricp f 2

LC21LICt0II2 UJbGq pA LGI1L1J2 W0A!1J bLobo1.tou SLG U0r LG}GCIGq IOL oM LGdncucrG2 2IICJJ 2

1G Lf 102 01 C0AL!IJCG2 Ti3 (J) LG C0U21U1 QGUGLJA 2tnqG2 uq 1}Jt IJJC oAGL-1qcu1Au

2rtp2tItfltIOU iu cou2nWbtIou WOAG Hi bLoboLjjou CL022 22Gt2 OAGL 1!WG flUGL 1P!2 f22flWbtT0U

LC2GLCGL2 221TUJG t}J1 111€ c0uqT11ou9J COA9L113CG2 PGIMGGIJ LGIILIJ2 iiq 111€ WL1UJ L1G 01

P' 0LGL to iG2j tpT2 LG2ILICtIOIJ1 HUGU uq HoqLcJc (Jg-) s 92 w9uA 2np2GdnGuI



%Ot%U Xt\111% J3UO% cuc UV U81*1

(ioo) ciuurc ipi2 L!2C AGL2!OU COGIjCCUt Wf121 pG OAGL

22f1UJUJ LGJ[1AG L12JC VCL21OU bLWGrGL O 5 jO Op9flJ pOflUq2 UGL [pG BG1CL1 wq OqLCC

ccnjcq [pG L1[TO oj [G (o)\E(o) OL U GXjGU2TOU O tpc fflC2 (J5) uioqcj [0 G ØJ

[pGA uq jrnj ip poriuq LG iii pG icuA O Q [0 H0MCLe eic.i (Jo4)

LGUILIJ2 hOL cowpuqou o cdrn[A uq 0LG!U cxcjnwc LGIflLU2 TIJ [JiG fl ITbUa uq
BGICGLL uq H04CJC (J) G21!U1[G H-I ponuq u (j) nnJ qGLcu[ WG92flLG2 o

> E.1 E(GL')1 (J•4)
OL

> [(cY')] E(GL) z, E() (J•4)
[JiG ALWUCG O C' 12 bo21[1AG lAG

[JiG 2CCOU cdnquA 10110M2 p? cdrniou (j) 2ffP21!inJ (jj) puo (140) poi uq U0[flJ tp

MJJCLG j2 [JiG AL9UCG 0 CL'' (MJJCIJ CL !2 ACC[0L E P [JIG AL!IJCC-C0A9L1UCC W[LiX) wq MJIGLC

9 = Z.1 [E(O' CL'') - E(O'') E(GL'')] = - E- E(O'') E(GL'') (jj)
MJIGLC C 12 [JIG bLolccuou GLLOL JJJGU pA or'2 pC bsLgwc[CL AGC[OL 9 C1J pG [Gt1

cY' = 9° + L' + C' (r4o)
OU CL'1

2nbbo2C jpj [JIG IU[GL[GWbOL9T WLIIJ1 L[C 0 2np2[1[t1[1ou CJU pG 12 I JTUGIL bLoICc[iou

E(Y' GL') = (vi)
ExbGc!ou2 uq 2np2nw11J ipc 2nbGL2cubr \:

2CC JIOM [JJ12 LG19[0U2JJ1b p qCL1AGq coueIqcL HU Cdns[iou (j) fl21U [jiG r'm o I[CL[G

ponuq OU [JIG AoJ[1JT[A °1 [JIG !u[cLiCwboLg'I W1LWJJ L[C 01 2flp2[1[n 0u rn cou2nwb[1ou ' j0
jJIG (H-i) ponuq 112C cowpu[10u2 01 GXCC22 LG[JILU2 o bLoAtqc

rwbJ1c[rou2 IOL [JIG 10LGiU GXCJiUG LT2JC bLcwlnur

oL1WffA bbflCq [0 fl2 j-rfj L[G 2111CC [jiGp2!C 1LWCM0LJC pOjq2 OL LG[flL1J2 ! CjGLJA 1fl12

ot suA OUG woq Ji2 p€u bLoAiqGq lii [JIG b1oucGLw MOLJ( o HU2GU uq upiu (jj)

V fl2Gjflj M9A [0 cowb1LG [JIG Aiqp[A 01 bLcqTc[ipJG CXCC2Z LC[flLlJ2 M![JI [JiG ruJbHc[1ou2

%uu-t1 ucnru %0tW2



LGCGU 2flLAC? 2GG q20U (J

xcjrnuc LjG 2GL!62 2 LJJG Gquc2qA LLG LGboLcq p1 LpG JGqcLJ I�G2GL! PrIIJCnU
JJJC IUiCLAC1UTOU 2G14G2 MS2 2nbbJq pA tpc JGGLJ G2GLAG p0Lq o Q0ALIJ0L2 uq rp

uJouGrn.A bopcA 1LGUU iii QLWUA 9uq OLJJCL COrIUrL!G2

P!1 L-Bffl2 obu-uiL!cG obGLjTouz' jp12 2rcLIpi1ou bLocqnL 12 CLL1 otu qJLOflp

CGC2 nbou pc woucA 2nbb!A j9 i gpcA iionjq oac qccpuc !U ipc wouGA 2nbbjA pA

jpc qojjL bnLcp2c hOL q.112 LG2OU tpGA iionjq pcu nuqcrjcc ccouq 2Gb o II21CLJTCI, LJJ

10oJc uo flLJCL ciiou ipcu f pp-boMGLGq wouA 2nbbJA Monjq qccpu pA pG jwonui o

hP pcA tikozljq pnA qoje uq aJ Au LG2€LAG2 ff3 iG 1OLG!1J GXCjiUC WJLj( 11 luG fl[pOL!G2

couqric OffL bnLcp2!u obGLi1ou2 jpcac obGLiou2 cu p nuqcL2ooq uio 21Gb bLocGqnLc

rpr tpc fl npoL!1!c2 iionjq jij jo 2nbboLj 1G Jru21 1G AGLr ju flhT2 cc ipcA onjq

Lc2GLCpGL2 hOL 1P!2 bntho2 COU2IqGL rThICJ oicu cxcpuc ucuc1u!ou obGLsciow 2nbbo2c

!uJbo1U O JL2t flUGL21U MpA jpc cjucn o UIGLAGUOU bb,L2 20 bn1iu o

BGtOLG qcwpu po# uzc bLcw!nw cu bwiiqc L1OUJG 0L ii UIIOUe !1 !2

IJJG GXCUG L1G OUG Gxbju1!ou qGb€uq2 nbou 1G bLG2GUcG o 42jC bLGwrnur

OpArOfl2 C JGq LC2GLCGL2 jo 2GLC)J IOL LG2OU2 MpA 1J1GLAGUOU wrA G GGc1!AG p1 CJJJ1JU

cwbiucj LG2cLCp31 J4GAGLGjG22 !1 12 CjGL LJJ1 CG1J1Lj PIJtCGL2 COUITUJIG 10 IJICLAGUG JjJ!2

NJJG1IJGL 1G2G U[GLAGIJlTOU2 sGcr IJJG GXCUG LG OL U01 LGUJH1J2 U 122flG 01 C11AG

uq GJLjA Jô
jic uq pJ jg ipqc qojJL brrLcp2c2 toojc bjcc MGU TG OflL MS2 MGlCCL 2flCJi 2 p1 TÔ

JUIGLACIJI!0U2 10 2CJJ 0L2 bbcLGq to tjc€ bIcG !I4JGU IJJG qOIIL M2 LGJT11AGJA 21L0U 2flCJJ 2 113

pu!ce MGLG GJu woi.c 9C1!AG!A JAOJAG tu uuGLAcuiTou qnpi 1P!2 bGuoq ffonpJA 2bGJqu

'OIPGL Wl•0L CGULLj UC2 2flCp 2 JJG flUJC 01 JbIJ SUq 1G rluqG2puJe IPG QGUJU CGIILL9j

T13IGLAGUI!OU M2 nuqcL JcGu OIJJGL bcLioqa 2f1C jgg MCLG wLjccq pA cdncut wrcucutiow

GXCUG LS1G2 LGabGct!AGIA yjiqc 1p fl iut 1pLonp bGLToq2 2ncp 2 p1 pcp U0

EIRLG2 qcbicr IU[GLAGU(IOU pA IJJG fl fltIJ0Lit!G2 qsTLp1 JÔ8 t° JôôO 1U21 1G DV{\Z uq i\z

GxcpIuc p1ICLAGuIT0U pA CGUILSJ psuccL2 jO flfl21LiG 2OWG LGCGUI 10LG1U GXCUG C1A!1A

JJJG t0LGT1 GXCJUG L12JC bLcwrnw Jrn2 j20 pccU neq to GXbpTnJ tG bobr1jJLTtA °1 1OLG!1J



uq }jCJJGI2U (jy wou OJJCL2 EOL qacntou c LU2OU uq CUGL2OU (J
jpc bo.qopo pjucc bbLocp M92 qcAGJobGq pA KOfiL! (JQ) BLUOU (juq

O 1JJ!2 flGLflL 2GG cp9bIGI. pA hLUICG! uq J�02C (1aa2) !U ornw
1JJ9 1flLC woucA /ATJJ cirnuc wqncni U mJw6qc LC2bOU2C Iii cxcpuc Lrc2 OL
JJJLGtOLC GAGtJ iJJOnp cnLLcu woucA 2flbbjj2 LC UOj 9JICLCq tJJLOfl T1UCLACIJUOU 1LL2 PCITCIC
2flG22 tjrnt cni.Lcuc 2IcLflscq u ucuuou T2 coLLGq Mtp riru.c cpiuc lu qic wouch 2rlbbjX

tc cxbJcwwoU 12 G oLX' jpi u..ucnjcq pA fl? (ioi)

pc cxbccgcq Gxcc Lcgnw ou oLcu pouq wng UCLG2c

buA,gc 2GCjOL mIJJ pe poqiu LC!t1AG1A WOLG OLG!U pouq iiq J22 0flL p0Vq2 JJJCLCOLG

4OM 2nbbO2c CGUL9J piujccI2 iutcucuc pA bnLcp92ni qojjL2 P.' gpl2 CI2G x' MIII TUCL2C 2TIJCC gJJC

- + E'V2'' = X' AL(V2) - coA(V2I.) (•)
cdnfflpL!nw woqc qc2cLIpcq U 2Ct0U J J'ccff pr J2 LGUILU ii2 MLIUCU 2:

L(TAC bL! 0 P0'F coUaqGL rp!2 LGJt!Ac cxbcCGq LC O LCUILIJ !IJ fIG C0UCX1 0 fIGbLuf
JJJG 2jLGUJJ Oj gji CIJIJGJ LGLGOLG qGbGUq2 nbou po wncp U LAGU1U qGci2 gpc

POLG fIG UflCIAGUjIOU

20 p0i fIGAJflG 0 i.'q LG 0 LCUIW ou OflL pouq t uoii pipcL LGI1JAG o Acu pouq gpu

bLcAiorI2 LGJ11AC L[G 0 LCgIILU o3 M9A go ggu rp cdnflpL1nw OL gpc qoj go bbLcc!gc

1IJ[GLAGU[101J CLG[C2 u GCC22 2flbbjA 01 Acu pouq uq u GXCG22 qcwuq oL OflSLpouq [ [PG

qcuownrnglou 01 !r boi.qopo rpc LGjiAG LG[nw ou gjJGG ZGg wng cpuc 2bcc!c9'JJA ipe

pqj uq WOLG Acu iugGLc2g-pcLiu 22Gj2 flUJG22 gpc bL!AsgG 2GC[OL 12 1UTGLCUt io pc CflLLGUcA

TjGL tpc gcLipcq wgcucu ou qcacqpcq 9poAce gp bLTAuc 2GC[OL 12 jG[ pojqn.' fG22 fl2 1-

uog ccgcq rWqGL 2[Gl4flG GLAGUfOU !1 2 LnQq1 prig LGj[AG 2flbbj!G2 O IJ[GLG2i-pGL!1J 22G[2

jjic boi.goo pucc cxbjiiwou i 2[L}JqOLMLq3 i !2 [LflG gp ujoucA 2nbbpc2 LG

bLobo2cq u2MGL: gpc boi.qopo pucc,, 1LOfl LT2C bLcwinw

GcgGq JGLGOLG 0M cu gpc rugGL!cu[iou bLocc borpjA qccg gpc cxcpuc L[c JJIG

WOUIG2 HOdL [G ccouq 2gGb ot 2gcLrpsg1ou Iwbpc2 qrng gpc u.'oucA 2rIbbpG2 LG IJOi

woucA 2nbbJA jcq go u ibbLGc1ig1ou Ti.' [Gqop 2UICG JIG cxcpruc L[G 2 fIG Lcjgyc bLTcG 01

pc cxcrnuc L[G owcug1ou9J qcwiuq uq 2rlbbjA wrnou 2flG2[2 qccpuc lii rpc fl2

Jj112 egGLrpTg1ou bL9cgIcc bLoqrlcG2 cpjjcuc IOL cxbinuiu OM 1u[GLAGUfOU ciu IGC[



pucc woqcj jj pojq
UOi WCLC2C 2f1C1CUqA 20 LJJ JJG CflUCU 2b0 LG TUCLG2C2 WG p21C fLr1CWCU1 O }IC boLqoo

Jp nnwbou 2UOUCL Ipu uccqcq v ou pc cxbCcq jJUflLC Cxcpfu LG 0C2

LCjfl!0U2p!b 2CC BLU20U uq CUCL2OU (jg
qLCcqX 2111CC flJC2C 2LC2 LC WC211LC U flUt2 0 qOWC2C C(ILLCUCA LOL WOLC 011
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bLcwirlw ow ipc woqcj hOL qic borwq uq ipc Dvf pc uqq qcAtwou2 o qic WC92T1LG

Lcdncuc!c2 tpc uqq qcAiflou ot ipc UJGS2flLC U2JC bLcwirIw ccccq tp o ipc LflG L12JC

U2C bLcunnw OAGL 1JG rLflc auqq 01 LI2JC bLcwrnur hOL fl CflLLGUC2 uq pOqi

LG2flJ o ipc bceo bLopjcur coinwu () TAG2 pc LIO o pc cz[rwcq uqq qciiqou 01 pc

woqcj ni uq fG/A12 (1oLqJcouiw p iji cc' ipc jui cocicrcu 12 picq 0MUML 2

WcnI P! TAGU pA qic CLCUCG PIJAGGU ipc G2LTUJtG iiq rpc ILflG ILOW qJc 2M!C1J!II

COIflWU2 () uq () GWOU2iL€ pc czcc o bceo bLopJcw2 coiriwu () LCbOLiZ ipc

C12G21 2 Of1U u L9PIG J•

OUG JJIG pAbOqice!2 12 Lc1cccq MIIjJ WLW1J 21IJTt1cwcc JcJ2 1G22 qiu ouc bcLcclfl u

2!1JtTcnJcc IcJ2 pcq ribou 2IJL q2tLipn1joU qiGOLA IOL fiG pAbOfiG2I2 :pr rpc ciuJrc

woutpjX iuq dr114cL!X LCrJILUZ fl21II fiG 2WC q'w 2 RI LP!G j coinwu (i) TAG2 qic WLTUJ

L[G io aicp Lcrwc2 bUG!2 y uq B LcboLj2 tpc cccje nbou C WJ1G2 pscq nbou Lc2bcc!AcjA

LP!G 3 20M2 pON We 2WIJL }UJ LG2IIU2 LG cctcq MJJGU LGL2 GXbCCI fIG GXCJJUG

cwbL!cJ q2lupnLou2 01 IPe LGLG2210IJ COGIJC1GU1

U01TIJ LG 2WbjC nbou LW0U CXbCCH!0II2 01 UI LC1UJC2 qicA ipGU GUGLG pG

01 LGIUJG 2MCpiU ii fiG qoflL-Xc1r q0JJJL-,{ TIJq qOJplL-bonUq Gxcpuc LLG2 qr1L1IJ fiG

i tThICJ 2WbjG EAU2 iuq fcMI2 (10L1pC0W!U) C0U2GL W!2 bo22Ip!WA pA c2 woqc



wcjnq wuA LCIWC 2pq rp 9ACL9C !GUiP o cAcjc o 9bbLc!!ou 9uq pcu qGbLCC9OU U

pcp9ArOL 2UJff9L to tp o !G9LU!IJ p/jJqC 2GLW1J? coLLcj9t€q GLLOL2 q2sbbc9L IJ 29wb qrnt

I po 2OMG 9utJcib1gGq 1LI1LG C9UG2 p1 LJJG XC9UC L9tC LIIJJG conq bLoqncG

bLGqcwpjG CXCG2Z LGtflUJ2

bcLioq2 2flC 92 i}IG 9LJA jg uq cuuor cxb9pi tp bGL?itGucc o tjJC JJJJ A9L191!OU 111

pocrt iu b921 C9UC iu JJG Gcouow!c GUAU.OUUJGUt cu ouj?xbjm b9Lt!cn,9L IUIJC

OLM9L bLcunnw bo1cu[i9JA UGuJ1w 01d1M9L pe2 RI tjJC h9W9 COUC!Ut HOMGAGL

GCOIJOW!C qUupntIou OCCRL1 IOLGC92t GLLOL 9LG jA to co,i.A ii tpc obboitG ¶LCctIoU LOW [JIG

GAGU MIIIJU [JIG COU[GX[ 0j 9 LGbLG2GUL9LIAG 9GU[ IL9WGEAOLK /JJGU oUcG-9IJq-OL-Sff 2P!T[ RI [JIG

GXbIS!U 2GLT9Jj? COLLGj9tG IOLGC92[ GU.0L2 92 MGJJ 92 [JIG JJJJ A9L!9UCC ol bLcqci9pJG GXCG2Z LGUIW2e

1 [JIG UJG9U[IU1G JJ9AG 2JIOMIJ [JI9L qJ2CLG[G CJJ9I1G2 RI (JIG GCOUOUJIC GUATLOIJWGU[ C9U pc1b

LG2G9LCJIe uo 2flCJI woqj p Ac pu bLoAqcq to Gxbj9Tu [JIG pGJJ9AIOL ot cxcc LC[IW2

/JJ1IJG COU GL1 JIGtGLOGUGOfl2 [L9GL WOGJ2 9bbG9L2 to pG 9U rwbo9u( qLcctIou IOL lfltflLG

bLcqct9pjG €XCG2Z LGIflUJ2 COUJG2 LOW IOLGC92L GLLOL2 (JI91 9LG COLLCJ9(G M(JJ J9G TUIOLUJ9[!OU

011 [JIG O(JIGL p9Uq 2flLAGA UJG92flLG2 °1 GXbCC(9(!oUa 2fl?G2( (J39( W02( 01 (JIG 9Ct!oU p1

(JJ9t 9LG O2GLAC p1 [JIG 9tT

WG92flLG2 01 L!2JC 9AGL2IOU JI92 AG[ pu 9JG (0 GUGL9(G [JIG A9L9prptA RI bLGqIct9pJG GXCG22 LC[flW2

LG2fljt o 911 cdrlfflpLlnw LT2IC bLcw!nw woqGJ H0MGAGL 110 II2JC bLGwInw woqcj M!rP PCITGA9PJG

jq p1OLUJ9t0U 2Gt 9LG OLCG to 9CCGbt [JIG AG!A tJJ9L tJIG2G bLGqct9pJG GXCG22 LGUILIJ2 9LG [JIG

LGUIW2 JG2G9LCCL2 PAJJO CJTCAG [J19[ IOLCC92[ GLLOL2 Wfl2[ pG flUC0LLGJ9LG MItJJ GAGL tIJ!1J RI [JIG

jo tpje bopu I }J9AG qc2cI4pcq LG2G9LCJI TUAG2tI9[11J (JIG 2OITLCG 01 0LCIU Cf!LLGUCA xccn

S.V(r bUWI' UUC%%b 38U O. %O bi.Oç%GU12

WG9U GLOe 2GLT9JJA C0LLGJ9[G IOLGC92L GLLOL2

IPG!L IOLGC92I2 011 [JIG botGutiq IOL tJJG2G LGUJG2 tO CJI9UG (JIGII !t ionq t9JCG W9UA 2ncp 2JI[2 o

JbbLGci9[w 9U 5 qGbLGCi9t U LGWG2 99p12[ [P DL'I ILOW [0 Th8Ô II [L9CJGL2 9LQ W9JCp1

9uq iU2 9uq r' (1oL[pcownJ) uq tJJ9t [JIG OJJ9L 9bbc9Lcq (0 O tpL0nJJ L0flJJJA

qcbGuq2 nbou tpc WlLGdncucA O2}Iqt2 LU rpc q2[Lipnqow LOL CX9UJb[Ge EUG! 9uq H9W!T(OU (ioo)

GLLOI3 9LG J[JCGJA to p 2GL!911A C0LLGj9(G ill 2W9JJ iwbJc2 flJIG1JIGL 9 29UJbJG 2W9JJ OL U0[



coLLc2bouq o nuc jØ A!nc2 ELCIICP uq bOCLP (JJ) jo COU2TqCL flLq2p GdnTTC2
LPG2c q c qn21cq tLOW tpc fl2 JL2rlLA BnJJru iuq HOMCJT uq cou! (moo) uq

2IUCC r' uq wt (ioo)
QjC L€I!AGIA LOM qCLC o qoWG2Tc LC!1!AG o OLGT1J poqu2 o dnut2 }2 pcGu

biLuq dnpqnw cvv woqcj jpi woqcj 2RC tpt ip obqwj pojqju o qowcrc fl2
!U ccjou JJJGLGOLG i MI]T ou!A pL!GUA LGA!GM ipw UI qJT2 qiou qiOu J LGGM fG

LdnTL2 U WWTOUSj WAG2fWCU woqGJ OL rpi bntho i Miff n wc woqj2qcupcq

J0 CA9jrI€ MpGIpCL pi jiLG bLobowou O poqu UI OUJ2tIC 22C12 2 2flLbL!2!U

COIn LUll 1WCL vCUT9T 2pLG 2OM2 prn O IVG fl2 WAG21OL2 M1flJ M pqq ni OWG21IC

iujo zonic o GdniU pA COflULLA fl21U UflWL2 JCCU LOW hLGUCFJ 1Jq bOGLP (iooi) v JC

MCLIJGL (oo ipc f juqy IAG [pG WG92flLG o [G fl2 GdniA boLopo qccowbocq

JJJ2 nc p LGCGIJ[jA pcu cwbpxcq pA ELCUCP uq horGLp9 (moi) uq jG2 uq

w qownc LGJrAc [0 toLciu cdnrjrGe i qcnj o LGCOUCG Mt[p uqq boLLopo ILnGWG1UT,

AGLA J9LC bLoboou o pcn iicjip w qowcgc 22C[2 jou jpc w uiriq o pie UJAG2LWGUL

COUCGLU [G CpoCG o curniouj pA qowc2c WAG2[012 OWC2C Lc2qcur rcuq [0 poq

VUOWGL cwbiucq bnsjG ip p iLcq [pG E[GU[IOU o iU1Gw[xouJ JUCG LG2GLCGL2

IUtGUJ4!OIJI hOLItOHO yocqou

O CXCG22 LG[flL1J2

rwboi.uj qncc[Tou oi LI1[ITLG LG2GLC Miff G o 1UiGL[C LG /uon xbrJuscTou2 OL [G JViOL

O [JIG L12JC bLcw!nw ipr cxcccq gpc wcnic nJ cou!cu[TouJ a[nqlc2 jpn qrcnji pm

bLGwrnw HG[GL0GUGOn /4GM2 [OMØL [JJ2 LJC wA pG cowbonuqcq njo u LG[ UJG2flLC

O [JJG2G 2IJ!IJ Mffl IjGC[ [JIG WL1CG[ 2222WG1J[ O LiJC 1Jq [PGLGOLG [JIG OLG!U GXCpUG LTJC

iIJOLG [JIG O[}IGL GXbjU9[!0U I[ GGW2 JWGIA [JI[ LJJGLG LG 2PT1[2 81 LGTUIG2 IJIGIJ U[!C!bJ[I0II2

bLGqTcwpfc GXCG22 LG[rILU LGWflJ COWbJG[G wA2[Gi.A H0MGAGL ccp o [JIGG GxbJuJ[!ou2 p/G

EXWWW GiCJI O [JJG2G GXb1JUi[!O1I2 U i2OJ[OU UJip[ Gq [0 [JIG COUCjfIOU [JI[

i MOflJ G pon[ Ac GOLG 2wbjc ot io o fJIG2G G/Ut2 orijq PG O2GLAC

JJG qOp1L\ L[G onuq m E1u2 uq fcMI2 (oL[pcown) p pcu porii , Aciz V[ [JJT L[G



r'w (J,Jpc nubpciou o TUtGLUWOUj L12C 2pJLUJ MGLG borucq orii 'U 2cpclutcurnu (jg) uq

j itj uo tocn i'thou GdrnLA pojqw s pow uq pLoiq pn !A1JJ 2OM rpc GxbGcicq

V t%'3'3 to.üpio i%

PGtMGGU LCjIIW2 uq !UU!0U

LGUTLIJ2 uq i:i LCUILU OU pC bor.joJ!o jJJc LGL(1U12 qcbuq uGt1AjX nbou pc COALUCC

LGjiTAG Li LAGL21OUe uq iJJG M1L1pqTA 0 LGUTW2 cbnLGq pA qic COAL!UCG pciccU €XCG22

jç€drntcq LCLflW2 ou toLctu LG!1AG o qow1c qGboar2 qGbGuq bo2TqAGA ribou IpC WG2flLG O

bL'" = C0A(GL'") - coA(GL'') (I5)
Lcpruou2pb for. Lc1nw2 ou oi1u LCJIAG to qowcztic qGbo21t:

cv woqcj pq nbou qcbo2rt2 2C22G u 2CC0U J3 jjJst woqj tpc OffOMflJ UCLJ

O iqCM j0 2G€ iJJG p21C IJtfl OU 1( 12 fl2CjjIj to COULL21 t}JC uibjcq pp1JOL O LGtflLIJ2 Mfqi

jjrng bcw ot dnitA poqa eponjq /,c cxbGc o LOW biLr1j cdnqpunw bopu

%O%U %13% 1% 1bOU ui
ip boptic
FIJGLGUCG2 OL tpt tp TU2 L0W qojii 20 UJA U0 pG JLG GUOflJJ P 2GCITOU J Mifi COU2qGL

rurGwt1ouj cou2nwbtiou b,1uJ2 21IG2[2 fl391 IUAC2iOL2 LG GItpGL bLG/cutGq L0W LP!tL1U

JpG biiI21Acucn ot tpc OWG P!2 bnssc poqi U t1.uJ2 ot OLGiU cdnitA pojqua uq

nubHc1Tou2 o obiwiij LUt10U9j u2r-2pL1J

COU2flWbflOU 2 2!IJ!CtUijA 0LLCj9G MfqJ Tqo2A1JcLwc WCOUIG 2POC!C2 111 COUtL21 tO

JJJG2G bLcqctou ric 2YWfL rwbpct1ou2 OL pG powG p2 brij iu bLtcn1L q0WG21C

bLoAIqc2 bLcqctoua OL cou2nwbjlou !" LG bLG2Gucc O L2Jc-2pLnJ flUGL cowbjGtG UJLJCGt2

UCG LG2flJL qGbGuq2 nbou pc ntijitA tnuctoue I J2O GXUJWG WOLG GUGLJ LUJGM0LjC 1pt

0qiGL2 2t0CJWJL?CGt2 Jp12 rwbpcrtiou 12 J20 CjGLjA IUCOU2I2tGIJt MEIp tpG UIIWpGL2 U J9fjG 9

bLGLGucG2 LG !20-92tIC uq 00q2 1LG LqGSpG tJJGU COrWtLIG2 ponq 2LG dIIS11A EU GC

Gct1ou cou2IqGL2 ipc bouoo J0JqU2 2r1G2tGq pA GUGL1J GtIflIJTpLTI1UJ woqG! It

JJOJqU2 LG 111 q0WG2C 22G2 !2 ruqcq 2nLbL2pJ

!2 JG22 L}JII 2O ELOW tJ2 bcL2bcct!/ tp CATqGUcG jpfG gpc wor. piu o fl2

,to



jp cc pi2 woq iwbj!c2spon boi.oo pofqu2 opc () pJ CLUJ2 o rpc qouJG2:1C

AGL21OU bLWGGL \y

wutou JJJG LGI1LU2 qGbGuq nbou ALUCC2 iuq coAL!ucc2 CcoLqU o 42C

MGU LU1LIJ2 iiq uJJjiOU 2UJCG qJ }JIJCLJ!2 COA4UCGe WG PGUGL IIJG pq oj drnA t.nw

!UCLG2G2 JJG OAGL-9fl LT2JC O pG boLqopo LGdfl1cq LCUTW2 GCLG2G M3 flJ COALTIJCC

IJ2O 11JCLC2G2 MIiJJ JJC COAL1UCC P1JACGU luG qoWG2rIc 1Jq OLGIU 22GI2 2111CC P!IGL COAL!1ICC

LCUILIJ O GCjJ 22Ci JCLG2C2 coLqu o pc bot.qopo !Ac1pg2 o jpG LCdnILCq LGj11W

cxcjrniic LCj11UJ2 w (j) V2 1pc coAL!ucc o L€tflW2 MIW ipc box.qopo UCLGi2C2a p; LcdnaGq

oc rp cdnmpL!rrw rcrnw2 JrnAG wc oLw uq CUCC riurnuou ipc toLG1u

= ' OA(+ L4i) - C0A'(t i.') Xt (4)
couqqou cu p LC!ALJUGU:

t 2 X J AGCIOL O OUG2 niq UOf11J rp LPG bOLOJTO LCUILU 12 = rpc L2I OLGL

MOG ip pA qccowbo2ru Cdn1A boLoJTo iii [GUIJ2 o uowrn9J LGL11L1124 [+I — - MGLG

= ()
couqoua:

2np2n1i (j) uq() iuo (vo)uq w wsuiei LC2bGc o X ii pc yL2-oLqGL

MGLG /L(t) pc couqqouj /L1UCG-COAL1UCG UJLL!X O WG AGCOL t

AL'(M') = J L(X ttH) = X' AL'(r'4') X ()
yuq ljJG !LTUCG o MGJt pGcoUJG2:

= IA' + IA' (ri)
u cdrtou (vo) XbGciCq mjtp cu uot, p uucu:
Op1GCAC jJ1UC1OU JJ t2 UCLC2RJ TU CXbGqGq MGJJJ prig CCLCt2flJ !" IPG ALW1JCC O !ACJflJ 2

C0U2TqGL pG TUAG2jOL2 qIou HG CJJOO2C2 pC AGCOL o boLi1opo Mc!p2 X o WXflUiSC U

21OC LC2bCC!AG!A E11LPCLUJOLG1 qGJUG J1G ACCOL O LGJ LCflLiJ2 = (L' L'1 140M
MG!J12 X = (X,,,' X') MIJGLC X 12 141C 2IJLG TU 1JG JJOWG 2fOCtC uq X' 12 2LC !U LJC tOLG!I

JLC oujA o 2C2 qowcric Cdn1A uq oLciu cdrnA DT.iuc pC AGCOL OI boLoo

LflLU2 OU LJJG2G 922C2 CC 21UJ1JL IOLW tjJO2G O tOLG!U cnLLGIJCA qcbo2i2 2flbbO2C ULZL JJ9



pcqc 1121 1UJ10U Hi 1}JG 2GJJCG 01 LGj L121C-ILGG pouq
LJJrI2e CAGU LT2tC-UGfltLj HJAG2LOL MItp = 0 M0fIj pojq 1}I2 boi.qopo 2111CC !t bLoAtqc2 cu obtrurnj

GXbjf1JCq U vqjcL uq DflW2(Jg)) fIG 2GCU tGLw !2 tpc wruIiJnw AL!uCG boojo

LGItGq OAGL IUAG2IOL2 01 COnIIILIGT 2CC J20 H0qLCJ
C2G1 fiG Cdrlfflpqnw LCjW2 qGbCuq nbou 922G1 qGw9uq lnucl!oU2 2HJJ17L to () p1 LG
C'ThV'L MI1}I !Tq 20CC2 CU G USjASGq ju wnf1-conutLA 2GttHi MilpOflI I22fIUI11J bbW P1 IJJjZ
COU2fIWCL2 qGL Hi 1C1L CoU2flWbti0U bLICC2 2tfl1 (JJ) 20M2 0M qiG cou2r1wbtiou-p2cq

ojuc (j) i tpc 1TL2( jo qGLAG !urGwt!ouJ €dnjflpLlnw L1G2 01 LGWLU MJJGLC

01 210C1C LCjHW2

fIG 10LGiII CXCJflI1IG L12JC bLCWIIIW ACLA !ACff )flt 0!A qoc t qo 2 Su GWb1LC1J CJrnLCtGL10U

qG2cLibLiou 01 fIG !AoLjq I qacupq GAIqGUcG 0AG 2JJ0MfU ijit tpj woqcj q!q 1101 pGJb qcqp

OUG GXbj1JSt1o1I 101. fiG GAqcuCG uJpt 2juibjA G tpr IJJG CvbYI W0Gj uoi AGLA ooq

£ttci tw. ot# ooc r. woq
ELCUCP LG2IqCUI2 JJJCLC1OLG JJOWG ibbcL2 to pc GUGL7 bpcuouicuou

hLCUCP uq b01CLP (jj) 20M tpt tp!2 pGJJV1OL j20 pojqe 101. 1JbfUC2C ciurnu BLT112p uq

pojqu IJrnU 12 2f1C2tGq pA fIG CVbVI woqGj• JJJ2 pCpA!0L 12 UOt bL1CnpJL 10 WCL1CU2

V tp iujA 2JJOM2e fl2 1JAG2(0L2 JJAG WflC 2tL0UGL bLGICLG1JCC 101. qoWC2tIC GdflltA

fiG C0ALjUCG GtlAGGU CXCPUG Li2 uq WUfow

1,uriiLA JQ 10 hGpLflLA JJIG C0ALTUCG AGCOL PGIMCCU LGU1LU2 niq wufou ! bLoxrGq pA

01 C0HuILA 2IOCJC piqcxc uq GXCUG L1G2 11.0W fIG IOU 13UU1 3jU2 OACL fiG bGuoq 11.0W

boLtojjo 2LG2 fl2iU (?)P2G nbou nucouqfouj ALUCG2 uq qts 11.0W woiiqijA op2GLAt0U2

IJJtCp fIG Ctfl9'j 2LC2 !U .LPIC 4 0L fi2 bntbo2c bUGJ V 01 ..LPIC 4 LGbOLI2 fiG iWbjTGq

JJIj2 ILVUIGMOLIC CU pc n2cq 10 CAJfltG 0M CJO2GJA fiG W0Gj2 TuibpGq boLtIoflo 2LG2

.4 COnUILTC2 uq X 12 fIG AGCIOL 01 boi.qojo 2LG2 lii ccp conuti.A

tO fIG C92C 01 4 CLGU1 C0IIIJIL!G2 P1 ff2 C2G 7 12 LuG J4 X J ACCIOL °1 cdniA LCIflLU2 HI CC3 01

LG1flLU2 jO GXWWG LGIIILU2 !U W1ff1bjG COITUILA 2Gttrn !t 12 2tLiptoL/ALq to GXIGUq ()

fAGL2T0U b uq 1G ALrpffltA 01 LGIflLU2 HOMGAGLe L qGbGIiq2 bo2IlIAGtA ribou 1G CxbGctGq

JJJfl2 fIG 2JLG 01 pojqu 111 GCp f22Ct qCbGlJq2 ruACLacJA ribou fiG WG2flLG 01 LGJ1AG L2JC

= ' E j\SL(t'), ()
22Gt qurnuq cdnt10u2



AL!UCC LG pUGL IIIJCt!OU O f 2Ct O 1OLW9UOU AJL!P!C
JJIGA n jic uictpoq qc2cLipcq !" (jj)' jp2 LUJGMOLJC 22flWC2 tpt couqtjouj

bbcL to G !wbor.IU bLGqcLoL2 ot OLGiU GdrnA LctnuJ2 JJJ€A IUtGthLGt tJJC!L uuqru2 2

uq ibsu uq puq tp tpc? LG LGGciGq 9tOfl qowc2uc cdnA LG(flLU2 uq IJ(GLG2( L(G2

cowboucut cwbpcjj uq HW0 (j) (G2[ UG C(OL J(GU( AJLIpjG LC2(LIC(101J2 CLO tpc

(JIG LGf(G2( 2OflLCG o LI2( bLJcGq U tpi woqcj bbcL2 to p opj Gdr!IA WLJCC( L!C

iiituqcq to cbtni cXCJrnUG L(C uq O(JIGL jOCJ 2OflLCG2 O 42JC DC2b1(G (JJGG O(pCL LIJC 2OflLCG2

uq tpr tpc LGIflW2 LG G((GL Gxbucq pA wnjqbjG pcw woqja tpt rUCoLboLtc C(OL

ni H9L!cA (iooiY ipcA uq ipi tp woqcj jrna GxbutoI.A bomcL tOL LGjtW2 HO1tcAcL gpch po

LGUIW2 111 GIpiGGIJ COflU(LIC o nwzu bnLcjrnau b0MGL buA uq uo cxcpiu L(G LIJC 2

EGL2OU uq HLAGA (oo) cxwnic G bLGqct9ptA o ruc pcg cr bLTcni woqj jOL cdnitA

OL wot COnU(LTG2 cxccbt biu (JIG woqc rbbc9L2 to GXbU COI1U(LA LG(flLU2 LCjL!AGTA MGW

cdn!iA LG(flLIJ COU22(GU( MJI LJJG cvq woqcj 22flWUbrILcpni boMci. bLA1 JIG W2

cdn!iA LG(flLIJ2 OL 2CAGUGGU ULJCG2 ciJ pc xbucq ccoqu tO tpcn. COALT9UCG !#JIJI (PG MOLTq

pciccu cdntA LG(flUI2 IIJ GLGUt COflIJ(L!G2 HLIA (J) COu2qGL2 MJIGtJIGL (JIG PGPA!OL Ot

OW" 2(flqiGa JJAG ncq (JIG CVbV[ 92 GIJC}JWLJC [0 GXUJTUC (JIG C(OL LGJI[oU2JJb2

CXbJIJIJ GXCGZ2 LG(flLIJ2

woqGj UJL o DflW92 iuq 2oIuIJc (j JJ0!AGAGLe EUI (j) uq tp JJG WOqGj JIGJbe

q't 10 G2UIJJ(G WoqG2 2IWL (0 () JJ3GG 2wqG2 LG1GC( (JIG oAGL-tqcu(rAnI LG2(LTCUOU2 O [JIG

EUGJ(Jo3Y EUG! 9uq goqun (J uq jJJOL12uq M!crcv2 (jj) n 2JILG
cdrirJpqnw cvJ,v uoj LG]Gc(cq pA ipc

bbcL2 (0 JJAG GXbJsU(oLX boMGL 0L cdn!A LG(flW jpcA po juq tp ipc ruGwt!ouj bn4!J

ipc pAbotjicv O GLO bLIcc OU GXCJI1UG L(G UJC 2 LGJGC(Gq1 o LJJ GXCJIJUG L[G A(L!JPII![A

rII1I LG(flLU2 U porp GdflTqca 9uq qGbo2T(2 FJJOMIIJ tOL (UJG-ALAflJ COALrnUCG2 JpGX niq (JJc

2pLGa OLG LGCGUqA DflW92 uq 0JjC (io&i) JIAG G2(TUJ(Gq coUqt(io1JJ AGL2IOU o (JIG uioqj

JJJG2G wqG2 (G2(GtOL (JIG bucru LGj1tiou2p!b pGGu LG(fILIJ2 LJ[JIGL ipu n2ruWG92IILG2 O 922G(

(j) jooc€q t (JIG LGj(!ou2p!b ru () pcq nbou nucouqiowq LG(IILU2 puqru wixcq LG2I1112

E1L!A cwbiucj LG2GLCJI OU (JIG W1GW(IOUJ CVhJtI ncp s ourj (iow) uq 2[GPTG



Xbiu !U1.1t!0UT tOCC WLJCt WqGX2 HOMG/L HGt0U uq OflM€UOGL2i (toLtpcowru) uq

2bccujc 42JC uq UO[ conutl.A-2bccujc LC BOll (J3) ricq qit uqr1L1.A-2bGcc 2OI1LCG2 0 42C

VUOtIJGL bbLocp !Aonjq pG to 9LflG tJJt tPG GUGjt O qTAGL2TIJCL1OU COWG jLOW Uqn2tLA-

qowc2tc WSqCGt boi.qoo

Wfl!tuJfl011J 2tOCZ LG uoj wncp GLGUL 1J tpGL qAcL2Ijctiou pcijcj tWU tJG

owu qowcc iocjc iuqcx (tpG tLqTtiouj WLGt pcw;) LG cjoc to ouc JCLCOLC qowc2rTc

210CJC2 ou tpc LCUIL1J2 o toqc HJGXGZ tOL t o coflUir4G2 jpcA L"q tpt tG cocijcut 011 IJIG

O qowjic wnhg!-utiou9T QUJJ2 JrnAG tpi qi LIJctiou botG1flIj pA L Lca2nJ tp LGt(ILUZ o 1PGL

WLJCGi2 t9U qo Of JIGL qowc2flc couib9uTca pcdrnt uq ojuiy (J) MJJGIGL iG

jLOW fpLorq1 ! WlJt 2GGW 1IJf tIJG!L LGjflLLJ2 WOLG CJ02CjA UJtCJ IJG LGUILU2 Oh OLCIU 2tOCJC

couàbouq to tpc cdntA o qowctc WflIt!U9i!OUl CoLboLt!oU2 2WCG WflCJJ 0 tJJGIL CLU!1J COWG

uG bopc onb o qowtc LGt1LU2 tpt wA pc COLLGJtC !Att}J OLG!1J LGtflLIJ2

OWG2tC aGCnL!LG2 OLG!1J 22G12

qouJG2tTC wbjA GCfl2G fpGA cu ilU tG wc q1€I.iIjcfzou pGucrit "itp b.f!cnJL

qouJGtc 22Gf IT.o qJGu1 OWG2fC Lqciua urnA pojq q2bLoboLiiourGA pLG cowbouGzu o

tpG 4C WG2flLG pA rpc LGtflUfl 011 flGWjIOU9 wpt p cJbfnLcq pA LGUILU2 ou owc

inocItcq MqJ !Urcwt!OuJ cdnitA iuq botGutwJA pouq LGfnLU2 HOMGAGL ! boipc tjit
GXbjUftTOU2 /#JfJJ!U tpcc LGpfTouap!b2 JJJG uJA2z2 qccupcq 1POAG jOCfTZG2 ithou l:FJG LIC

WT22G 9uq fJJGLGOLG LpG powc pj bnjG LGWTU2 obcu ipc ucxt tcb i to couaiqc bo2zpJc

2!UCG CPG GAqGUCG 2flk2f2 tt fJJG CYbIN LG!t!oU2p!b2 cuuo pc cowbjGtcjX

t1 1OU% 4% K4t1 O%U%UC 'X%2t%

owG bcqctic cougcu OL !ufGw9fiouJ cdruA LCUIUI2

GXCUG LtG L!21C /JJGt€L fpc LC2tLICfIOU2 o tpc uJoqcj LG LGiGCtGq 01. u0 f bbcL2 to AG

to puq UJOLG 2flbboLf TU fJJG OLW 0 GXbJUtOLA boMGL b1UTCrrp1LJA Mp;u cconui tcGu o

J22G1 2LG qt tcuq to LGiGCt fG woqG MIJ!TG tG2t2 p2cq nbou LGjfi0U2p!b2 1W0U LGUILXJ2 tGuq

OAGLW tJG CAGUCG bb€L2 10 pG wpccq jG212 O tpc flJ1GLIJSt10UJ CVIW pcq ribou

GAtqGUCc tOL UJLJCGf UIGkWOW
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bqcu Lc1t!ou2p!b rI2 fl2 2tOCJC Lctnw2
EoL cxwbjc HUZCU uq iictoiI (jg) uq pjcL (jgj) tct LC2tLICt!0U2 rwbJcq pA jp!a

qowctc cdn!j!c npcct to ipe COU2tLUt tpi c + H
1J'T2 rjL2t-oLqcI. couqou cu pe orwq pA w xujpj tpc pciuJc niNA OACL pC 2}JLG2 oj

= { (j:+J)\f(J1()}. iu ipc pcucc o Lqc u pucwouj ednitA wLct2 ccp conu.A Mijj

p2CUCC o UAc2jwcUje cou2nwbtiou cdnp bLoqnctou: ' = j. JJJCL0LG ni cdnfflpLnw d'

u tcLwa o qic bLoqncciou 2t9jc iu cdnfflpLpiw ipc dnut!LA o 2LC2 wni cdnj ouc uq !U file

fluqeL tpc 2becfflc a2nwbLioua o ipc cuqoiwcut ccouowA tpc buce CU pc IflLtPGL 2OjAG

cdniA UJL1CC(2

tpc G1JGL1JA O fiJ2 IJL2t-oLqcL couq1ou £p12 2toqc bLice owJnjiou nuqcLpc wruA 21nq1c2 o

ULLUJJ LtC2 o 2flp2i!tfli!oU ru cou2nwbtou LOW tpc fJ1flLG quuqcuq bAwcut2 DUC to

2bccqc nnwbjioua o qrn woqc JjJc LGSj 2tOC bLice 12 fIG 211W O fIG cxbcctcq !UtGGWbOLST

JjJC jur OLGL couqtiou y.eu iii () dnte GUGLJ uq qoc uoi qcbcuq nbou tpc

2flp2titflti0U

2flp2t!L11ITOU iu cou2nwbtiou pqc ØP qeucq IJ 2GCt!OU T ! fIG UOWfWiJ W11LT1flJJ LjG 0

iipcLc d' — { n(c')\n(c)I wote tpr d !2 tpc LGJ TuLcLtcwbouJI UWLrLJj LtG O

= ' d ()
0L 2o1Aw () !" jGLW2 o qjc qowcqc cdn!A bL!cc !2:

= E{fl(C) [j'1 + ()
L2t-oLqGL couqtou:

M!CJJ Lc2bcct to cou2nwbtiou o jpc ooq qqpicq 2 uq tpc 2JLG o qoUiG2tTc ednitA iice tpc

E° n(c)
lu qowcrc cdngA 01. otpci. qowcjic 22GL2 ququ ipc cxbcctcq bLc2eut ,nc o ntE!LA

pJ ojq wLJcct2 EOL conujLA ipe qowcuc mAG2toL2 qGcT2ioU 12 LC2LLCtGq jo priAu 2JJLG2

EOL jLGL q2cfl221o1r It 12 fl2Gflj £0 jL2t COU2qGL fIG bLice 0 tpG2G 210CJC2 !U fIG p2G1JCG O

3 t'O% COIOA buc

jjjj cdrntA bA2 Oflt cuqoiuicut 9 qAIqcuq2

bsAwcuj2 ot iG2G euqo!1mGut2 cu PC bnLcpc2cq pA pnAiu 2LG o cdnir.A iu conugLA\ bucc



�2 tG qfl220U 111 JUGL2Ofl (j) uq rpc LGGLCUCC2 jpCLCflF

nbou cowbjctc ct UJLjCI uq qoc uoI qGbuq ribou pc cuqowcut nwbt!ou2 11J flJ2

cou2rluibr!oIJ LOMi LtG2 \j2 qG2cLipGq 111 cpcbicL pA BXtCL (iooY 1p!2 LG2I11L qcbcuq2 oujA

ntiptA: conuuc 2JJL lu ip oqq cou2rrwbqou Loiintp L9LG uq 1PCLGOLG AG t}JG 2WG

jpj LG2fljt to couq iwbpcpou OL UtGLiC 2tQCJC UJL1CC12 flUqGL !2O-G!L!C

UJLJCCg

2LC2 ru oqq cou2nwbIlou ccoiqni to it 2JLG ot Mcjtp ijncq ccoLqiu to tp€ MOLf 2LOCJC

= (\ COU2flWbiTOIJ oi. conuti.X \ qj coac2bouqu&A pc ucu pA: c = 7Ct cp cornw.A

nw pnA 29L iu pc wnrnj nuq r bucc JJJCLC0LC conuLLA\ MTJJ poq dn to
CIJ COfl1JtLA \ Mifi 2G11 112 CUMIJJGUt 2tLCW OU MOLJ WVLCCt2 uq LGCC!A i CorturLA\ mqj iii

= z' (•)
WLJCCt2 12:

MCLC UOM — { fl('')\fl()}• pc buc o ccp conu[LA2 210C1C 011 MOLJ

= z'' ()
2 OL tG CJO2G ;couowA C2G to Acq tp wnrnj nuq bL1c:

!AOLJ wntnJ nuq uq itz qitqcuq 2LGW = j tpG 2UJG 2tGb2 uA pc

OL jpc jGAj2 iuqe pucc 1G 2tocJc bLICC2 ot ccp conutt.A jiut qrnru tp bqc o tpc

DGtGLwpJ!1 tpc ctnj bouoo pojqpi 2 MGJJ 2 pG cou2rluib[iou jGAj2 LGdrULC2 aoJ/w

p CjJ9LCIGL1G 2 !AoLjq wnrnj nuq

cowbjtucn ot W9LJCGt2 IJOL tpc CUøMWGUt UWLC oj ip ccouowA jpc cowwou bol4oHo cu

/ATff Jf pojq ip 2WC bor.qopo JJJ!2 LG2fIjt !2 uGL9j uq qoc uot qcbcuq ribou pc

UJ4CCi o r, 111 iIJ!2 C12C 2 j0U 2 COIIIJtL!G2 PAG tPC 2WC 120-Cf 2t!C ntfl1A nuctioue ipcu tpcA

Cdn1tA poJqu2 u conuLI = j j jpc 2tOCtC o ccp conujiA JJ2 bucc iii pc MOLf 2tOCJC

C2C !IJ1G2iOL2 flI COflUILA WA CJJOO2C IWOIJ OLCf1J 2Ct2 qctcuiiuni bo.qopo 2LG jOL

J4O1 COU2IqCL tPC bL!CC qiumuq pA bcqGcjjA UtCL91C MOLJ cibitj UJLICGt2 111 £p12

.. V cJt ffiO4
poq jj O tPG 2tOCJC Oj !t2 OMIJ COrIULLA uq M!II COIJ2flUJC !t2 oMu ontbnt
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(io)
cc oL cxwbG BCIC siiq OqLCJC (J QOAU1JTU uq 1OOU (jg) uq rcMI2

= E O'
qcuu ip uouJj occ bqc uq c z uowurnj cuqoMwcu

WOLG qcnou
iJqa 2UJflL LG21TJ2 111 [mJG 2GUG LGLG22IOU2 O LJJGuqntqscqCOI1UUG2 GG BXICL (j)OL

J'M!2 (J4) COUGL2 LGJLGq L0U nu buq urnrrow op2icjq (io io5P)

(j) j2O CCn!LC U2U- uqnu poriuqe fT2IJ po 2i0CJC suq OLG!U cxqrnu LGUIUJ

xcpnic LGtflLIJ uq 2oc LC11UJ2 GUCLJA Lclcc U flJG LC2LIC!OIJ BCCL uq OqLCJC

OL jJJG JO2e pni uor ioo QCL 2uTqG2 pv ipc LcjToupIb nu poip OLC!U

pc uq ibuG2c ocj pcjbcq OLGC21 ccji opcL pJ jrcu A9L!pIG woqc M92

COnIULIC2 uq onuq ip pc LC2LLTC OU MGL LGI•ccgcq Cwbpij "q HW0 (j) onuq ip

CAWPA (ioao) C2G OL 2U[G jrur A9LjG UJOU 210CJC LGjflLU CLO2 2 O

LflLIJ 2MJJ

uurpu ponuq qccup€q for. CXCC22 OLc!u cxcpuc LCU3LU fLC cdnA bb11cpjc o GdnTA

}') = J, jCLGOLG j o ip GAiqcucc ou i'u ALPI woqc uq HUGU-

puct4GuJboLJ WLpJJ LjG o RP2L!WOU ! cou2nwbou uq qi occ LCUTLUtiu u (JQ):
U0Wn19J GUU2e gpcu :jn rL2j-oLqGL couqou cu pc MUUGU bLoqnc o pc UOWpJ9J

uuij jOUM (d' Lt') = j MJJGLG — + 'J\ pcu bLTc;2 iuq qiA!qcuq2 LG rn

MOtG IJJ WG L2-oLqL couqou OL dir!1X bLIcu iii cdriiou () ciu pc ML!IIGU TU

\%OM ocx bcu
!" qowG2Lc Gdn!1G2 9 MG AC onuq o pc LflG po

CoU2UI MJI IpG AC!A Ip qowGc LGZGIU2 JJoq npobtuA P!P bLoboLLTou o rp cjp

UCLC2G2 ! uCOw pu qJG LG1Gq Moqq cou2nwbtiou oa4p LjG jpcc juqu LG

bo2ruc iii CZ JpT LG2ITJ p.ubflG COflUL4G COU2TIWG UJOLG UI LG2bOUG o conuA-bcqc

OLJ JjG2 OAGL JAG AcL CLAJ j2 LJIG UI1WGL2 2OM JG COG1IjCTGIII p' 12 2JJC1UflA

LGbOLI2 }JG LG2I12 o emrn o GdntTou ( j) oi COflUL1G2 IU }JG bGUU

o onibr

,to



cucj cdrImpLnw woqcJ
uq 2cpMI. (Jgg) bicu 211Wc!GIU couqou2 OL OUJC p!2 pcq nbou Lcj!ou2p!b
GUqGL2OU (Jg4) 2nLAG? jJ12 GLU1LG iiq 2p0M LIJi jJG LCj!OU2p!b 12 uJpnon2 JqoLe bI"
!?4JGU qOWG2c LG2IqGUI2 COU2flWG jJ1JJGL 2JJL O OWG2iC ooq iJJ1J OLUGL2 BLU2OU uq
cdnfflpLTriw uJJA2I qowcjic bLicG nuccLwTluA conjq LG2flJI U pOUJG p2 ii 1L1TGq

QTiJ2 cxbuiiou 12 LGjG O U JLflCWGUL TU 2CAGLJ GLflGL b9bGL2 pzcq nbou bi.ij
AJITG2

GGC12 LG2flj LOW 1L9GL2 !A1p iuJbGI4GCi TUtOLWj1OU L1OIJJJX L111J O rp ILflG Gdfl!LA
lLSU2W!22OU cccj pcacu cdnA W9LJCG2 OflOii4U OCOPGL CL2JJ uq LflG JV 1C2G

JOL cxwbjc 2G EflU 9uq 2P'' (ova) uq flqpMu (jo) juq 1UCLIrnqOUj

eoc1cwu uq DII (Jô) !WQ uou-iLqcq ooq2 LG 2cbLpjc Low [LqGpj

cdrnpc2QT

1pc OWG2iC Lc2qG1u2 owJ pojqua o Lqq uq uou-Lqcq dn!!c 1ATJJ pc pzcq LON9L pOwC

PC!L 1cp jGAC LG GdnJ 2wcc qowc Lc2qGU12 poq 9JJ o pc uou-Lq€q ooq2 GdnG2e

qowcic uou-rLqGq ooq uq iijj 2LG cdnjjA rn pc MOLJ cdnir.A ULICG1 113 ILqCq OOq2 MJCU

w qqrou jo jLqq ooqe qJcu qowc2tc WAG2IOL2 Mifi pojq o pc cdnii MIjp bAon !U

qcpjc ooq 2OCIUJU uq DCII? (jg) bopu on pj i WAC2LOL2 courrwc uoU-LqGq ooq2

jjic 2TC woqcj CO1J2IqGLCq pOAG 22flWC2 LG2GU12 O JJ cOruUL!G2 COU2rIWG 2WC

S4 jc y,y bowi\o.
powG p2
JJJGLGOLG OqJGL 2LnqC2 AG 2Jccq MPGIJIGL woqijcou o IpG p9zIc woqj Wi[ p€jb cxbju

ot. woqijcou o ip woqcj nwbi!ou2 !Affl njurngcjA bLoAtqc UJOLC Mqcuc OL LG woqc

p? pcoz) pcoi pp qzcibiucA jvc obcu jpc dnc2rTou o MGflJCL O(4JGL fl1fl I1UC[!OU2

jpc AqpcA o ipc dswA bLcwrnw wibjcq pA tpc q t2 wricp LGL ijrnu ipc AL!pfflA p.ubGq

tLU2UJT22TOU GGCf2 WOU 2L0CJC WLjCCI2 !ATLpOfli LCCLCUCG 10 GUGL9j drujpqnw bL1c!u CCi2

cdnTffpqcTw bL!cW LGji1ou2JJ1b2 .cu i IpGA XRL \f UI1WCL O 2jrTqTG2 AC oniiq COWWOU

LCIITLU2 T.2L J1CIJ1 ALTpj cowoiwuta qo uo uccc22LqX bLoAiqc A1qCUCG OL UCL9J

bL!c!u Lcjou2)qb2 ct.o COrnJILIC2 bLoI4q€ 1G 2W6 !IJCOU2I2ICUCIC2 2 qo OLC!U CXC1J1UC

Eut1rJjA iuqcuc pcq nbou p121-oLqcL couqrjou iii CUCLJj cdnpL!nw cdnllA

LC wncp JLGL 1}19U conq pc qcucq ILOW 21IJL L}JCOLC1!C! woq!2

uqiu tpcc jOMGL ponuq ou jpc rulcLicwboL9J WLW2 LG o 2np11n11ou !U COU2flWbI!OU
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T2OflG o uou-iLoqcq UJ(OL2 ni bLoqnc(oLr
Q7flOX(GL (J) btoiqqco 0 q2cn221Ou °L LG j0LGL fj(GLOUILG p1 (JJ2 OLCO 02 M€ff 02 LG LGJ01G

!AIJJ IJGAGL COO2G to p102 qJGIL boL(oo pojqpia (O!A0L qOWG2(IC iLoqGq ooq2 GdnJ(162
2OM p0t 02 jou 02 WAGO(0L2 OLG 0fG to pojq OLCjU uou-tLoqcq &)oq2 cdnJG2 qowG2(c p1AG20LO
T obwoj to pc p0?Gq (OM0L qowG2tJc toqcq OO2 GdfltJG? B0X(GL cuUotsu ouq ia" (iot)
p0jqp1 OLG1U uolJ-tI.oqGq ooq2 cdnicz ouq GL JAG couqJtJoue ntsqcL MpJcp ots JUAG2(OL iAonjq J.p1q
(j) ouq J.GOL (oi.tpcowju JJJG2G bobGI2 O22STUJG tpsi qowG2tc LG2!qGIU2 OLG LG2(LICIGq tLOW

QjG GGC(2 O UOU-2GbOLOpIJT(IG2 Its n(IJTA OLG 0J20 COU2IGLG Its },G2CU(1 ouq AOU ftUCOOb

cdnpLJcIw bopu O ATGM CflLLGts1J? LGWOflJ2 s bnJG p1 JULGLUOtTouOf pJ0ucG UcG pOWG pJo2 qoc

jJJG JOM qGLGG O LiaJc-opoLp1 MGtGL A!cMGq tLOW o boLtwJ cdnrnpLirsui OL 0 GUGL0J

itUO1 U IU tO1t' tIO trtcuo
GXbJ01U1U IpG JIOWG p102 bnTJCe Pitt (GOAG2 obGu iG dnc2tiou O MpGtJJGL i( cots cxbjoiu (pG bnij

LOM( LOtG2 0CL022 COIIU(LIGO OAGLOW (PG bLG2GUCG O UoU-LOqGq ooqa WOAG2 ifi (JJG qJLGCLJ0IJ 0

OJOIJG qo UOt ObbGOL (0 pc OpjG 10 GXbjOU GWbJLJCOflA [jIG JqJ02AUcLOtTc WOAGWGU(2 its COU2nWIUJOU

GIJOfIJ (0 GXbJOJU [jIG JJOWG pJo2 bnXJG Jts [GLUJ2 O cotsnwbiou C0-WOAGWGUf2 Uou-ILoqGOpjG2

boLowG[GL2 ju (jIG ntiptA nuc!ow j po AG to pc qtcuiiniq MjIGIjICL jIG2G OLG bIon2!pjc

LGJotiou2JJTb G(MGGU bor.qopo pojqpi ouq UOU-[LOqGq ooq2 qGbcuq2 nbou boLcri1oL AOJflGO (0

02 LGGCtG p1 boi.qopo poqpiz 02 MGU 02 COU2flWbtJOU COUJOAGWGU(2 HOMGACL 0 CJGOL

Its 2(IW tG bLG2GUcG o uoIJ-(LoqGq ooq wo? (pGOLGtIcOJJ?t GxbJonI tpc jIOWG pJo2 brJG

COU2flWb(iOts L0Mt L0[G2 JG0Ap1 Wflcjl 0 (}JG JqJo2?ucLo:rc WOAGWGIJ(2 nuGxbJorncq

2JJ0/A2 (pOt UOts-(LOG ooq cots cxbjoru opont 0 (JIG AOLIOIJCG ni TqIO2AIICLOIIc cowboucut o

COLLG!0(!OU G1MGGU COts2flWbqOU LOM4p L0tG2 EOL o boucj qoto 2C[ O COflU(LJG21 FGMT2 (ioa)

2J10M (JJGOLG(!COJJX otsq GWbtL!COIJA po tpc bLG2GUCG o U0U-tLOqGq ooq cots jOMGL (G UJbJJGq

qowc2tic conugLX qT2tnLpoucG2 02 onuq p1 jppjc J.G20L (j) ouq (occuIou ouq jG2OL (jj)

4OU-tLsqGq OOq COts 9120 pcjb GXbJO [JIG pJO2 W COU2flWbjTOts L0MJ L0(G2 [omOLq

cdruJc2 ouq WOA GAGU !AOU[ (0 MOUt [0 2jI0L( iç

0 LT2JC 0AGL2iOts qOwG2tTC LG2IqGIJ(2 WOA !AOU( to pojq jG22 tpots jj o qowc2jic UOu-(Loqcq ooq

Gbcuqp1 nbou (JIG qGLGG 0 2np2n(n(opIp[A pG(MGG1I (L0G0JQ2 otsq uots-roqcopjc2 ouq (PG JCAGJ

12 2Gts2J(JAG [0 (jIG O22flWb(IOU Ipot rsqQt 12 2GbOLOpjG G(MGGU toqcq ouq UoU-(LOqcq ooq2

0Oq2 W ntIJ![k HOMGAGL fl9X[GL GLW0tsUe ouq }(U (J9) 2jI0M (pot (jIG v0crOU-DG1I02 LG2flJ(



put uot u GdrnppLTnw UI /picp OLCIU J22Gt2 LC uo pcjq t p? qowtic L2qUr2
I1 W2 woqcj 2flWCICIJtIA pigp pLLIL2 tO jIJAC2tWCUI UqncG jIL 2JJOLt poqu O OLIU 22Ct2

B!CK (jr) Gx&wu€ tG GCt o bLoboLtousJ 1X2 OU IJGI JOjqU2 O LC?t OLU 2t2

2 W2flLC2 O cbij niwopqitA
,opqcjq (Joo4) bLoAiq€ ncnj 2nuc? ot ipc anca pquq cbitij ujrct wo,wure 2

LG2tL!CtOU2 liJbcq p?t tpG JJAbOflJC2!2 O uijq 2€ €UWflOU LC uo L€€ccq ELLUUS uq r'o2d

to (qow€gTc) Lcjt!Ac to qcicobw conuiLA (oLciu) WLCt2 iuq puq ipi b9LwctcL

cdrniica pit ciL€iu IUAG2jOL2 cu pojq potp qow€tic uq toL€iu cdn!t1c2 jpcX bbjA fliT? WoqCJ

LC2Uc€q AGL?OU o pc 2iflJS (jgjp) uioq€j u Mplcp qouJ2tTc TUAC2tOL2 cnruot poq oLCiU

uot p p€jq pA qouic2tlc ictqcua UI €dnqptnw ELLflU uq road (j) qGAGob uq tc?t

,UJJ?G2 tpc GGCt2 o j9XG2 ou LO22 pojqpia O OLGU 22Ct2 uqu aowc oLc!U 22Gt2 !Affl

couc€unu CG tpcot.€ticq uq Gwbcj GeJqGIJcG oj 2Gui€uicq WJLrGf2 jn (jjp)

QGUGLj L€COIJ!t!OU tpt TUtGWtIOIJ! cbitj WLJCGt LG2tLCLTOU2 GXI?1 p jq tO 21nqTG2

otucowc tpt boLtoHo2 ot qowG2tJc LG2TqGut2 LC pT2Gq tO!M1L qowc2tic Gdn!t!c2

COIUJtLJG2 LG JTJCGjA jO CC 2OUJC LG2tLTCtIOU2 tjrni botcutwA ruibcqc cbitj uow Mip ips JIYGIA

to pojq ouj? ipca oiiu €drntic sz iii rpc €xiuibjc qG?cupGq ru ccjiou () OLG LGfl2t!CflA

COU?iLI1I12 JlI tp€ GXtLGWG C92G O( cowbiGtc Cfbtt9J UJLJCGt ruiuiopijitA COnIJtLIG2 wiA pc oLccq

LG2TqGut2 WA pc tpc LC2flJt O OAGUJWGIfl LG2U4C[10U2 2flCJJ 92 t9XG2 OL uisA LGUGCt WOLG 2npjG

OLG!I1 Gdnij!C2 jpc rirnprptA 10 opiru 01. poq OLCiU GdnTtTc2 rr rpc 2IUJG C021 T2 OLCIIJ

Ouc xbjuuou tOL fIG brisjc wA pG tjrnr qowctic TIJAG2IOL2 c; pLLIGL2 to gcdni.i

\ %'%%1 WI% OM.UUcUt 2tUtUOfl

I G2CLTG c1qGuCG COUCGLUTU pc2G GXbjUt!OU? UCW

GdnitrG2, yuA o rpG2G 9nwbjrou2 wA p€ w/fqtGq uq zo uiA pcjb cxbu fIG

mJbpcTt1A 1P1 tPC2€ TU2 LC JLG €uonp to otpcr uA iLu2cr!ou? co jLOW icdnniu OLG!U

utro'j1jA oLwcq pont tpc bocuij U2 O qTAGL21IAIu TULO IOL6!U 210CJC WLGt2 suq

Mtfpont vitA OAGLUWGUt LG2ILICIIOU2 OL OtGL iWbGqwGuL2 jpcA J?O 922flWG UJAG2IOL2 LG

B°tP tpG bn.tij uq GUGLJ Gdnfflpunw tLW€MO4C2 922flWG WLJ(Gt2 JLG bGqccIjA rut€un€q

JOL 1U cxbjuniou G92 unnurjjA to dnc2t!ou2 pofl p92!c r1uqcLjAtu 922flWb1f0U2 o pc woqc2

uor 2CCW LcqJA cxbprniipj€ pA woqrrcnou2 to tG ?WUqLq woqc2 qc2cLipGq fOAG tJJG 2GLC



wuA pc pjcq 9/iSA ow pojqu ot GdrIiL!c2 !U CuJGLIU UJ9LJG12 ou OLGL puq pj

cxb!s!u!u i'pA ipc boUoflo2 o qowqc LG2CUt2 u qc/cobu> Lc1 A1A rTULG2LTCLCq COfIUILIG2

jSJCGU OGpGL1 tpc GJ4qGUCG flG22 91 OAGWWGU1 LG2LL!C1!0U2 C9IJ pG TUJbOLI9Ui IOL

MtqJorn 9uA LG2jLICg!Our

qowG2c cou2rlwbLyou i rzjc9ujA j9LGL tOL COnhJiL!c ,ip cbri W9LfCG LG2I1!Ct!0U2 II9LZ tpoc

c9biq W9LJc1 Lc2LiCrJoU OL COnIuLiG2 rGI1 (1ôô3) U"1 qJ9 conutt.A-bGcIIjc P!92 ml

cdnippLTnw woqGjz jo conuu.X-abccrijc GCt ou qowcc cou2nwbuow 1ju bucj qw 2Gi O

v qcacx.pcq w 2ccgiou ipoi powc p ru boLgopo pojq pucGq u GIJGL9j

9CCG22pffltA pA OLG!U WAGLQL2 uqu ip.g gpcA L61GCg W9LJCG GOU

ruq gpc (j) nmjzg gpc gocjc bGI.oul39ucG 113 WGLTU UJ9LJCG2 113 LGj9gTOU [0 1GIL

pcq nbou W9LJCGL GWGU(9[!OU 2CGW WOLG IIJCG!A L0 P!" [G2G Lc[nLIJa 2UJ!J9L!A cicnua

W9LJCGI2 9J [0 cxbju gpc LG[11LIJ 9uq bLcqcgpfflA ot comuf LA LG(flLU coucjnqu gpsg woq

W9LJcG12 HG iuq i9( tuq9Lq wgiou vcg bqcju woqq 92G nbou ugcicq c9b!g9J

H9LAGA (J) bLoAtqc2 9 LO9 €wbiucj GXSUJ1J9[TOU O LCWLU2 !U [MGU[A GWGLU

p€rjicu bqc uq J4V/ oj conup.A nuq

() 9J20 juq [JJ9[ CL022-poLqGL WAG2[UJGug LG2LL!C[!0U2 9LG 2I1JJpC9U[ 113 cxbpiiurii [JG 1jGLGUCG

pcu GGCW !" WGU[1U ugcwgrouj c9b!wJ WSLJCG H9LqonAGfl21 ['9 bOL[9 9uq M!W9U

LG2ILICPOU2 jjicA TuLGLbLG[ gpi cAiqcucc GWOU2[L9iUJ gpg oAGwuiGug-n.uboGq p9LLIGL2 9AG

bLTCG-WVA L9[!02 9JJ 2IU1IJC91UJA C![}JGL 111 9U[TCTb9[!OIJ OL OJfOMfl3 JTpGL9p91TOU2 O UAG2[WGU1

(wv) oj gpi nuqcqAiu cowboucug Gdrngrc2 MI[P!U [G conugLA Bou2GL-J4G91 c[ 9j uq [JJ9[ [G

L9gTO GiMGGU gpc bucc o rpc nuq 11J [pG !1J[GLU[!OU91 UJ9LjCGi LGJ9[!AG [0 gpc UG[ 922G[ ASJflG2

C01W[LG2 EOL JAG qcAcJobIu COflU[LTG2 MI[ OLGTU TUAG2[UJGU[ LG2[LTC[IOU IpGA COIJ2qGL cpc

ppGL9pgTOu2 ou gpc bucw o conugr.A IJ1uq wngnsj nuq cowbL2cq ot gpc 92G[2 iu abGqijc

w9LJcGg2 BOU2GL-WG9J BL9flGL J4G9j1 9Uq /JLJJG9[JGA (Jo) 9U9fAG [G GGC[2 O OAGLIJWGU[

qG/GJob OL GWGL13 UJ9LJCG[ LGCGU[ LG2G9LC jJ92 GX9UJRJG [PG G9MOL 0 Gdfl1[G2 113 [JJG2G

2WCG IJJ9LJCG[ 2GUJGU(9[TO1J 2GGUJ W02[ 11yGJA [0 GXT2[ C[MGGU fG qGAGJobcq COflhJ[LIGZ uq

boeigiou2 9uq [GL MGIt9LG rwbpc9giou2

(ioo) [pGOLG[IC9JJA COU2IqGL [pG GGC[ ot c9biwJ jom LG2[UC[70U2 OU [JiG pojqpi O cdrriA



ou [pG OCGL puq GUGL! GdnpL!nw WOqGjC 2flG2t tpi u2 to pJtGWtOU9

wcu2 o 0!. WOLG uq 2tUq9Lq qGl49toue 0j JQ OL JG22

JOO 91J ewuqq qcAwtlou o jj boLqoJo ucnqu OLGJU 22G[2 conjq qowruc mip

uq pouq ULJCGL2 p dn!Lc JLG EOL cxwbjc LG1L!AG [0 [JIG fl2 2b OO niqcx M1[JI UJGIJ Ot

uq H1cU2oU (J) CpoM LJJ[ [PG me to f JUAC2:OL tLOW qTAGL2?4u uro j UoU-fl Gdf1LA

tOLG!U 2GCn14t!G2 pe GGU LGCOIJTG 2!UCG r it rGIA 2W (j'y j%OLG LGcCu[jX QLSflGL

ecq nbou jJJG bn.iij cdnpLinw cvi tpc boz4oflo wbLoAcwGuL LOW qAGL2AIJ nuo

CVb?L iiq [JIG GIJGLf cdnqpLnw thbLocp bbc1L to 1AG drl![G IjGLGUL U2MGL2

[JIG bojcujr j nu LOW qIAcL2Xu ou [PT2 I22G etnqce peq nbou pc br.tTj cdnpqnw

conhltL!G2 uq cowbu!ce //IJJ!IG [JJG2G CO2[2 wA pG I1LnGpjA ews rpGA wnC[ p cowbLGq !AtJI

LGLG LG [ !C2t PLOGLG CO2[2 uq bGLpbe tpc CO2[2 o G[jU iu(oLurnLIou spont OLC!U

OLG!II 2GCflL!tG2 p uo co2cee GAGU w cacnweucce M'[p irijjh TULGLflG cibttq UJL)CGL2

pow cdnnu tOLTGU Gdrn[!G2 iii OLGL [0 2G[ ruA tLU2C[!OU2 C02[2 HOMGAGL 1Cdfl!2[OU o

cpuq ipc JJOWG pe bnjc te tpc bLcenwb[!oU trnr !UAGC[OLC MOflJ pGUct Cr!tIJC!GIJL!A

s ij cuou
GdlI!LA [LU29C[!OU2 LG uot e!u!TjcutIA wbcqGq WOU [JJGCG conU[L!G2

2[UqLq GUOL uq [PGLGtOLG 2JJOflJq G ULGLbLG[Gq M[JI Cfl[1OLJ ![ 2flG2[2 [p[ TULGLIJ[!OUJ

[L1J2C[TOU2 onjq 2ncer tpc obboel[G bucur yjrponp ipie GAIqGUCG qoce UO1 bLoAIqc iuA

[LU2C[!OU2 [GUq [0 G P!JJGL LFJU [JIO2C OU qowcetc 110M2 21JTjJCIUL LG2[L1C[OU2 OIJ !ULCLU9IJOWJI

ULGLIJ[!OUI cdniA JOM2 12 JpGLGOLG [PG jowe ot ou nucLu9[10U9J cdnA

[JJG iO[J LflLIJOAGL JJJG [G tO[9J [flLUOAGL L[6 AGLVG2 jG22 LJrnIJ OUG1 [G [IJLIJOAGL LjG2 tO!.

ou qowcetic GdnTgA JJGJq pA toLciu LG21qGut2 JUC o JJG LGb0L[2 LG2IIJ[2 [OG[IJGL Mtp

CJCflJLC [JIG [fILUOAGL L[G 0U tOLG!IJ cdniA pcjq pA qoucetic LGCIqGU[2 f 2 Mcfl 2 [JiG UILUOAGL L[G

qqt1ou9J cAIqcucc ot [pie iuibjsneiprptA !2 bLoAiqcq iii jG2L uq MGLUGL (ioo jpcA

COIIU[L!G2 Act ! qoce uo rwboec eiuiicu LcerL!ctoue ot cbij cconu WOAGWGU[2

2 MG ['SAG 2GGIJ [IJ fl2 GUJOU2[L[G2 2[LOU JJOUJG p12,1 lii cdniA pojqnie MI[p qcAcJObGq

1LffGWGU[ 12 WOLG qijjcnt o WJCC tO!. [JIG qcAGJobGq C01'IU[14G2 rput qo U0[ 1CG LG2[L!C[!0U2



QJ..C29L (oz.jpcoww) 2nLACA2 tp!2 JUCUIUJLG

CW9j LCLflLU2 u OLCL o 1n2wA qic JLG 2JG o qowtc MCj1 IJG!q I? qowc2tc 22C12 JJJGX

UI CCI0U qJCA C9JCflJ[G t€ GLGG 0 Mplcp qOWc2tic CXbCCiCq LCUILU2 MOflJq TAC tO CXCCC

qOWc2t1C 1JAG2tOL2 LC OACLIA obtmnac pOflt tJIC LCtITLU2 TU tJIG OUJC UJLuCGt fl21U tPC WOqCT

(JJ) JJAC JLI1Gq qit iC POUJC u bouoHo pojqp.i cu p CXbpITUCq pA LJJG 1Ct tJJ9t

UOt LCC0USC iPC bocutwj 91U2 o tJJCJI. boi.qoo bCqoLwucc JU qi2 ACflJ hLGUCP uq bOtCLP

VUOtPCL GXbjUt!0u IOL jIOWC P!2 2 21Wb1X LJJt [PC WLC[ 12 TUGWCTCU[ uq UAC2jOL2 qo

3" 1t
2LTU

bLGw1 AOIjTfTjA wA !20 b!nC nuijcq 9ttCwb[2 to cjcntt MCJTLC C02t2 01 !U2UWC!CUt LI2JC

/1JJ!JC tp GAq€UCC 12 bLquipJn.A r 2flC2t tpt tPG 2WC bLopJcw2 lu Cxbpnuni L!2c

MCILC C02[2 GACU U £C 2CUCC 0 L0MY

AolsrfflA w2t69q 01 cou2nwbtrou AottM[A' qJCU CUCLSf Cdnfflpqnw woqc2 jzo Kcucu[c 21LI!IJCSUi

cdrri) LCtflLU2 ILOW cUcL9J cdnfflpL!nw bbLoccp 2 wtcpcq N41JJ tG ctsrnj cdriiA LCjTILU

CXCUC bLCUMT 'CMT2 (J4) 20M2 tpi ip q2chcbucA !2 !uJboLtut //jJCU [pc AJ4TpfflA !

GUCLtTU 2tIWCTCUI AL1pqT[A Rh tpCOLC[1CJ LG[flW2 [0 C P!G tO CXbJ1rU Cdni[A ruq 1OLC!U

M!IJJ LC2bCCt to HU2CU- U[PWJ ponuq c0U2flWbtou-p2Cq WOGJ2 JAC CCU UU2UCCG22IITJ !U

qr MJJC [PG b1L[!J cdnfflpLlnw CTCnI1!0U2 COWG 1.0W Gdnr[A LCtULIJ qt 2 qC2cLpGq OAG

jjit 12e CUCL9j CdnT[punw woqcja icuq to P2C tjJCTL CJC11jtJOU2 01 MGflLC T1J2 OU COU2UWb[!OU

qCLCUCC rpt wA pc1b Cxbj?J1u r pc 2tLJu COUtLS2[2 PG[MCCU tpcrL piibj;q S]hJ2 [0 LT2fC 2PL!U

JJJC 12t1UC[ bbL0CpG2 fl2C jil [PG2C [MO fltCL1flLC2 02CflLC U wbo.wut CWb4Cf

wricp I1LGL MChI L0Mt 12 TUCOLbOLS[Cq UtO [PC U9JX2!2

CoU2flWbj!OW ou [PC O[CL piuq O2tCf (io)uq rp [PC W2 LOW q1ACL21Ct1OU CU pC

flJAC2[0L2 ob[w9JjA poq 10LG!J 2CCflL![!G2 LC W11J2CRIC C[MGGU oJ tO ° UUfl9j

LOW W0ATU LOW 1J I1[LJC1C CdrITfTpLIflW i#rrporti tLqc !' U1IUC!I WLJCC[2 [0 OIJC Rh MP!CP

q1AcL2qATu U [Mo-conU[LX GUCL GdnfflpUnW woqG MitliOfli LON4) JJJGA onuq tpr [PG J2

qAGL2r1JC[0U cu pG dnic 2UJIIQQ COIG q Q2tCj (JJ) cjcntcq [pG W2 ILOW



nubJgpic to wot ccouowI2t jmj bo!p!WA i uibjA tpst rnAC2LOL2 LG nujiiowcq poni

mpqc qJoc pcq nbou cou2nwbtou juq tpj ipc .r1J2 ILG juA yrtponp

ACL2IJCOU i.cwnJ2 u obcu dncou CCflJtj0U2 p2cq ithou occ LGtflW2 icuq to tjuq 1pr

pomcAcL t/JJGtPCL tile botcuiij 1U2 jO JAC2ZOL2 LC I9LG €UOfljJ O M9LLJU TIJtGWOU9T

o wuA qcAcjobcq cornuuc tpz cxbjuuou 2CCW2 riujjjccA to pe su tuJboLtu1 cxbpwrou

pA qcAcJobcq COIiUjLTG2 m9A jow qcIcobu conu&. cdritc VWOIJ tpc MCII JLGL1C ULfCC12

otpc. cAqcucc 2flG2t2 tp L€2tL!C(!0U2 U Cfb1tj W9LICCI2 WTJt peib cxbjpi ipe powe p

tO J1ffA LC2OJAC JJG 22flC

qi.cctou oj jcuw pc bnc tpc CAICUCC 20 L 2flG2L2 ip91 tpC2C wOqIjcLou2 LC

CXbNIJ tpc LG2n1t2 yJJqc woqrIjcjtou2e ncp 2 pc bLccucc o uoii-tLqcq ooq WOAG w pc
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