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yp2roJcJ( (jgy bGLCG (j jy ffcbciio ci cj (jijy ruq qjq niq jjcqcwr (j)
Jc/curIG2 OIPGL bibcL2 ipii 12C(122 ipc LGAGIJITG AJrIG oj bojjnirou WXG2 iucjnqc ['cc ruq

5Jpc ill IG 01 .LGLI(pr2 (jg) bbcL 12 4jpc EWCIGUCA ijnc oj EWflGUI Jrx

(riY bLA (jc) rnq onjqc bu cuq BflLfLM (io)
1bbGL2 ipu cowbn.c 2fTC GUAOUUJGUfffj fJxG2 fo Lcr1p1fiou iucjnqc IGLJCpJ

bLoqnciioue Lfl2G cdnippunw onbn bucc2 iuq ff12 Lcqncc ipc LG1J MG 2fICP bopcic2

bopc!c2 tpi cucurc buAicJA-LcinJGq 2CJLC1IA LGU12 Ji 12 i02G LGUf 2 i1 L912G C02i2 oj

LGACU11G IU2fG ipc GxCGLpu10u oj ipe bLc-cx12pu ix q12fOLfiOu i 1220CJffcq M!fp

LGAGIJ1JG CGLWflJ C\/C LGflj5f10U2 I11 LJ12G U0 LGAGIJf1G ruq GAGIJ 2flp2!q!c2 iJJfl C02f

ipc bc-cxitrn q121o141ou2 IPG2G JA0UJjG GGCi2 cw pc mpJcAcq pA 1XG2 ipt L12G

cp!cAc cdniiqcui Mc n.C-L2u GJ9C12 oj GUAjLOIJUJGIJWJ bLofccfou MiijJOflf GXCGLUI1J

ujbccc iu bn. CflJfL MG 20M fpJf LGAGunc-Lfl2w uq 1JO1J-LGAGUf1G-Lfl21U bopc!c2 CflJ

boicuiij o we LGAGUIIG pow we bojjniiou wr ju ipi bbcL MG 2OM tpi ipi f9Cfl2 12

uqccq ipe GUilLG 0Cfl2 o t PG DOffPIG jyiqcuq HTho1pc212 12 OU ipe McpLc-ufl2uJ

CfJCCi OIJ MGJJLG1

1IJ2ILfIUJGUI 0jGL2 ipc CpJUCG fO LGqI'ICG t pc jpoL ix Lcic uq ifl2 to oaci ipf UG1!AG

ou ipc LeJj LJGf MG tpcu IpGA poip GXCGL1IG Jf0L tx qJ2ioLfJou2 0ujA LG/G1Jf1G-Lfl21U

boriiiou icx mq CYC bojjniiou LG2I4CITOU pr/G 21WJJ GGCf2 OU bLoqnCi bucc2 1uq f}J112

bL0IGCU0U GCI12G ou1A IJJG WY G1JGLfG2 LGAGUfIG 0 LCqflCG OIPGL qi2fOLiuJ WXG2 ft;

IJJOLG iJJU 2OWG OIGL COWUJIJq niq COIJILOI (cvc) bopeA M!fp Ipe 2UJG GUAILOWJJGUWJ

urnA 2CGW OpM0112 III 1P12 qcpic 12 lIMIt 1G bopntiou WY UJII2I L112G MGILC

JJJI2 AOjflWITJOII2 JUGLUILG LGATGMG iii ofqqcL (j) uq ØIiG2 (Jj

CJLCfIW2WUCG2 UI NqJJCp ipe bopntiou inc unpr pG jG22 qiroI4w rpru 20WG cxI2irn rx

ju bLmi!cG tctncj irx LiG2 nc uoi 2Gf obiuiqjA 20 Ipe qcpic p ocncq ou

iuq unapt qo MOL2G ipiu ipe bLG-cxi2fm irx 2A2tcw (iqc p.ow ipe GuAmouUJGurq pGUcUI2)

¶1JLcqA 2Gi obtuui-jjA iu 1Gu1J2 o ix q12toI.iiou2 fpcIJ ipc bojjriiiou inc conjq oujA qo MGJJ

MGJT1LG pA 1112f 2 wimp 2 x ou jiOL rpf ii Lcbjccw juqccq1 q bLc-cxi2fui WXG2 1LG

bLoqUct bLJCG2 ruq Ifl2 LGffCG2 ipc LGJ UGI MG f CU iI12 Lcqncc jP0L 2flbbjA iuq

inc ii Lcbpmcw \/2 2JJOMIJ lB BOAGUPGL 9lJq qc ooiJ (jjy ips bojjriiiou WY Ii2Gft Ui12G2

ccouq qi1rqcuq oujA iuc' poMGAcv ii ipc bojjnnou wx 12 JG22 12fOWU fpcu fpc GX12iUJ

GUA1LUWGUf pcii J2o to L12G LGAGUtIG fjMIi CmJ pc rIGq fO LGq(ICG OIPGL qitoi.iw Wxc2 jp

bojjniw miiA1fJc2 unapt Aicjq 14qoripjc qJAJqcuq4 pA pcjbiu uoi oujA 10 bLoicci ipe

ucufiou JJJ2 CGUIGLGq LGCGUf 1A ou ipc pAbOipc2l2 tpcr WYG2 ou



wcoLbouUc pG1GLOGUGifA GG (J)oicujujcu cmjuo fl2G jnwb 211W fXG2 jOL JU BUGLbLGttiOU OJ GUAftO1JWG1Jt1J fJXG2 ijrnt

2bGcujc jnwb 2nuJ rx MG i2tL1 FLOW pcfGLoGuGifA pm 21!JJ 22flWG fpfl fpG
J1 OAGUJIJJG1Jt CU1JOf O2GLAG rnqJAJqr19J qqJGwucc2 tJJGIJ It CUUOf fl2G WqLMqrfllJ-

qi2roLf2 rnbnt qccirou
qGc12Iou wouoboA qrnt qiiot oritbnt qGciiou uq u uaouwcuj xicwjuA tpt
GuGi.9 Gdrnppunw iii jj tpLcc qitouiou 2uur1JfuGor12jA: c tx rpr q!2ioLt jOL 2nbbJA
pm OfIL woqcj pcjoM 12 fpG oujA OUG Mc mc uic oi rpt uq irnjAticq ojriuou2 0L i

01. JLOMIJUJ jy 01. cowbrmpjc GUGLJ cdrnppunui woqcj (c HL142 jg
jrijiibjc qitoi4iou jrnic pccu uq?xcq iu biuwj cclriippurzw woqcy (c BUJGtt

MG1]Lc 'f 111 j,iuA (j) pnt 12UJ c UJOLG cxbpcit ciuptA-wxiunxuiou JL WGMO4C OL

tpc dnumA o bo11iiou uq MG 2OjAG OL ccJnqipuriu bucc bLoW2 jJOL 2r1bbJA ruq

bc-cx12fju JOL 1IXe MG IIJtLO11CG 2WTfl bcuin 01. cvc bopeA tpi pcrn to LG2fUCf

joofl (j) LcbLG2Guf c 2bccllJj cc oj 011L2 2tLtUJ mitp w rnicoaccrcq cxlcwJT1A cuq

M'IP puciL bLoqnctiou fl2UJ oujAouc LG2OflLCG ipc ujoqcj uq LG211J12 o BOAG1JPGL niq qe

ooq qiuA ooq JG12flLG GuA1LoumGulq drirpiA ruq oAcLuwcuf-bwAiqcq bnppc oOq4

MG 2fLf M!tp W1JA qGUtCJ COU2IIWGL2 tJJ1 WJX11JJ1G IUIJTIA qcmcq oici. cicu

1 V1J ØAGLAIGM

2np2iqA (Al) IGCpUOJOA Lc2lL!cfrou2 uq (A!!) t pe wouobojA uoqcj

(III) IPG jxcq-cw122iou2 C2G (IA) tpc AJUpjG-GwT22iOu2 C&2G (A) JTJ GuAaou1JJGutrJ

jj fpGu 2bcc1Tjc2 rpc cucuq cdmppucrw woqcj Mpqc 2np2cdncul 2GC110U2 bLc2cuf LG211J12 OL

JAG bLocccq lB tJJG Ii!L21 2GCfIOU GJOM 10 OAGLAIGM OIIL woqcj llJq LG211112 GC1IOU

AGL2IOU MIIJJ bLc-Gxrfw wouobo1A q1210L110U iii tuG IJJ9LJCGI OL IJJG bojjntiu ooq

GU112210u2 bGL nur o ociibnr flJOfGL MIfp A9UJG GW122101J2 beL nwi o ontbnt uq rpaq

2UJG 2Gf o bopcic2 OL J1GWf1!AG AGL2JOU2 0j flJG uioqc rncnqru OIJG AGL2IOU M!Ip pxcq

LG2ILICI GW122IOU2 wq qITJCLGIJI CVC bopcA lJJJl LG2fLICf2 tGCPUOJO MG TUJAG IPG

rncjnqiu: bojjntiou tJX 1U GUAaOIJWGU1JI 2np2rqA tucqcpjc bGLLIJJI2e CVC bopcA rpct

2fUJG woqcj to bLoAJqc cowbLpjG mqA2c2 oj JG121 /'G jcrnq oj GUA1LOUUJGU1 bopcjG2I

JP0L 2f1bbjA IwbLoAGwcut TU 1G GUA1LO1JUJGlJf uq tpc UGI GGC1 OU MGJIJILG JAG fl2G IJJG

ipc driumA uq buce oj crcp onrbm rpc cucLtioU o bLoJjl2e buce uq UJCOWG GUGCI2 ou

2JJOM Jfl LGjGAJ1 GUGCI2 0J UWJJCL o bopclc2 ou Ipe cdrnppunui clrnnuirAo GW122i0U2

JU 211JJG GUGL1J cdrnjipuriw jIUJGMOLJC MG 20 JAG uj)ticpA 0L GxbLG22!ou2 ipt

bopcic2 lB MCJJ Ipe bcurn 2 1LG 7AGlJ to boJJnfGL2'

wcjflqc porp dnnulrA-LG2fuctiu cowwluq iuq COLJILOJ bopcic2 ruq W1LJCGfjG bcurnr

--



cjjpctiijA qq to ipc iqc 2iq o tJ2 tLInJjc
ruq cuA bojicA fp1 UfVG bLoqrlct buc cuq LGqricc tpc cs UGI MC

cowbcuucq G1121!Ci1A 0 o OL 0R 1p MCJ1JLG COt 41tLiJIJJ LOIJJ tJJJ IcpoL 1JX
2nbbjA GJircitA oj o 01. iu IUCOUJG cjticitA o pipot. eribbjA Gdrnq o -Ø miq 1pn

qcupq pcjoi MG i J0L 1x o jØ u nucowbcu2itcq jOL

jpr GUflOU 1x r cdrniqcur to i bojicA iii tpicp bGumt2 mc ojq pA o,GuJwGue

IIJ f pG JP01 tX

rpc cjcr o jjip bLoqncf buc2 ou qJG LGJ uct iG r cciijA opGt pA tp cqrrcnou

2frbb1A qitoI.1ioue jpG LGAGUflG2 G ricq to LG1iCG tpG bLG-Gxrfw j0L LfG GCffl2

jp) AG couI1uJJ buoL LGfJJt tpt IJJG 1X OU QW2TOU2 qoG2 uOf GWCCLUG tJJG JpOL

b"- 01. iu GUMt0UWGUtJJ Wp2iqA ( uJ JcpLq uq qcwce 01. bLLA

(GuGuqm1u OAGUGL niq qG ooJ1 bciuiu OL OfjiGL LGfLiCfJOU ou Gwmiou2 (ff2

LG2I1}12 10 ffJIGLUffIJAG bJIffuJctcL AIJnG2 MG f?G tJJ12 uoqcj 10 ffIJffJAG irx ou Gun22!ou2

cclrnppLrnw OIItCOWG2 ffIJ rnu cqcnpit MGJ1ff1.G cijct AG po 20M IPG uaiuuA oi

tpi ipjG-Gwi!ou2 woqj M GL1AG UGM GxbLG22Jou2 OL G1JGLffJ

uGcc2lA to turuboLf ffuq qibo oj tpcur

tpGG fGUJ2GjAG2 ffLG ff2oc!ff1Gq MItji 2OWG (1G 0 LG2OIILCG2 (jffpoL 01. cffbifffj)

fMO wbnf2 MJfl pcjb qGIGLUJIUG bojjruiou pucwcut boipiptic wqJA iic bGcqA fff1

GcouowA ruq IJJG OfGL wbnt r 1GuJriou2 jp Gjff2tiC!IA o 2np21!tnuou GtMGGU fGG

OIJJA fMO wbnf2: ouc iubnt ' wc jcmq O LG2OIJLCG (ffpoL 01. GffbJtffJ) f1Gq GJ2GM[JGLG ru pG

ooq bLoqrlcGq fl21U 1n pi aWJG LG20(1LCG uq OIJG 1,qmtA1 orbn r bLoqncGq naru

hoc UGCG22ffLA 191. ruA o pc boiul2 MG 1JJG PGIOM jJJGLGIOLG rh 0111. uJoqcj OUG CJGff1J

pA jriwbw roGtpci jpor. cffbitffj ff1J OIjiGL LG2011LCG2 D!2IIIJCI!OU uJou tpc rnbni i

ouniou2 n.c j cuicij to bLoqncrrou) iu ffqqtrou MG moqqA tjifft bLoqnctiou jnuccrou

bLoqncuou M!Ip !12 OMIJ qouq 2JobuJ 1.UffLUJffJ bLoqncf crnJG (nicc flCG2AC riuJ

10 qJG OIjiGL rqG 0 IJJG GdflfffiOIr JIJ OIJJGL MOL MG IUGM GW122101J2 u iubn to

GA!CG coumiou Ju GUAJLOUWGIJIffJ GC0U0UJ1C JJ0MGAGL MG UJJbJA WOAG IJJG Mff2fG G1JJFJ0U

pA-bLoqnct ffLG bLoqrlcGq niu rnbnt2 P1CC IffPOL cffbiWJ ffuq 0tGI LG2011LcG2 fl2w ff

WJpf MUtG bLoqnctiou ffUCtI0U 191. tjiC quA ooq MJJCLC poip IJJG ontbn ffuq I G Mff2fG

MG 1GU GX1GU IJJG woqGj 10 cou2IqcL A9LJffpjG GUJI22TOIJ2 bGL riuji o ontbnr Øuc

2nbbJA qJ21oou

GIJAILOUIJJGUIffI UJJbLOAGUJGJJ1 CffU G WOW IJJffIJ 01JG1 pA 1G J022 pow GXffCGIfft11J 1G jffOL

MGJffLG LGflh1 MG UflGLf bJffnrpJG brLnJJG1GL AffJIIG2 to 2OM tprri tG ff1U L0W



1 c12G111 212 0L 1JIGLbLG111J IJJGa 21LJJflJWOU LG211J12

qJGcr ) tnc !U1GLC1!0U GjJGc1 niq ) u cUAaouwG1uq cccu jp12 pLGqcqoMu bLoiuqd2
JJJGA qccombo2c IIJG MGft(LG UJJbC1 0j IjJG2G bopclG2 11110 1) LGAGIJOC LGCACJ11J

LiC IPSU 10L 2flbbjA U1112 uq UGI MGJ11LG UJJA ww
LGAGUfTC 12 LC1fIIJJGq 10 COIJ2IIIJJGL2 JU J jriwb 20W I2JJ10Ue UJ21G Oj LGf1C11J 1G j10L 1X

Qyuqo&)n2JA BoAGupcL iiq onjqc (j) 2pOIA tp'1 IPG GIJAI1.OUWGUWj 1X

W1G JJJG LC120U 12 1JJT1 ITJJG 2rIp2JqA LGf1CG2 bLoqrIcI bucG2 iii c IMA pf cnw lG LcJJ 'icr

CJCC12 J2 IJJC fJX OU IJJG qIUA ooq -- f1X 1}Jfl G1JGL!fG2 LGAGUI1G 02G 10 Cfl IJJG PP0L 1X

iJnJCCq pA IjJG JP0L WX L1G pill tAG 2OM tjJU 1 p2 Ipc cfl1 1JJA0U1JG lid MCLG

uOU-LGAGUflG-Ufl2RJ bopciG2 y 2r1p2!qA to IJJG CIGU ooq i LGACUrIG-1o2cL ffuq W021 pe

iwboi.tut pGC112G it Cj1LIjG2 rpt tG 1CGA q'qucnou 12 PGIIAGGU LGAGUrJG-L12UJg uq

ooq 01. LC2ILJC1IOIJ ou 1[JC tccpuojoA o bLoqnciu ipc qatA ooq Jjfl2 CoUIUpfIIiOu !2

MTA2 ba2t MG bLoAiqc LG2f1112 J9L WOLG IAbG2 oj1 bouc1c2 2I1C 2 1 2np2iqA 10 1C CJGJ1J

u 1}312 bbc OMCACL MC qthLb %Low 1C DOOPIG D"'qq j1ICL11flLC rn 2CACLfl mibounu

uqcq IJJC GUfILG qonpjQ-q!AiqGuq 1GL1fILG OCfI2C2 ou 1C LCAGUflC L0W bojjriiiou 11XC2

bOL 1G2G IMO boJJcJc2 MCJWLG CGWHJJjA 12 JJJpGL 0L fiG OUG 11J1 LJ2G2 LGACUIIC

Lfl21U LGAGIJIIG 12 CLITCIIIJ 10 rrUqGL2IrUqrn fiG MCftLG iujbcc 0i GIJAJLOLJWCUWJ COUILOJ2

bojicA mq cfm juq 1JJ11 fiG JIIIGL CU rctnrjjA LGqrICG MGJ1LG jpcA 1fl2 coUcjrIqc 1pu

jiiq 1JJJ1 IJJC LCAG1Jf1G-Wl21U bojicA TJM!A2 AIGjq2 pTJJGL MCJJ1G 1jJfU fiG U0U-LCAGUf1C-LJI2iiJ

U1121U IIJ2ILfIWGIJI2 (bGumI2 tpf LG 1AGIJ MA) 10 !1C 2IIJTJIL qioxiqc GUJ122I0U2 jpCA

iii MpiCp IpGA cOwbcLc LGAC1JflG-Lfl21U flJ21WWGU12 (cwraiou2 txC2) niq LJOIJ-LGAGIJOG-

niijAticq WOfG mq cowbntpjG GUGwJ Gdcllppurlw (cuE) uJoqcj o fiG fl ccououiA

GUATL01JWGU1J1 I1JJbLOAGIJJGUI2 Qiqc bLA uq BfIL1LJM (JQ) bi.oiiqc potp TU

q12tOL1ioU JJJJ2 UG11JAC GJJGC1 OU MGftJLC C11J GXCGGq fiG bo211!AG GTJ9CI JLOIJJ

(pA dnofc 01. pw1tGq Uf1WGL oj bcurnf2) 2IIJJ U112G2 ontbcit bucG rnq CXfCGLJ1G2 JOL fJX

cxrniibjc b1LLA (jo) 2jJ0M2 IjJ1 J LJ0U-LGAGUflG-L1211J bojicA 10 LG2IUCI qn.tA C1JA111C2

GAGL1j bbGL2 AC OCf12G OU fiG LGAGUf1C-Lfl2flJ botGuuiq O AUOfl2 bOJTCJG2 E°1.

GUOf1p 10 02Gf IJJG CjJGCI 0 JJJjiGL bucG2 Oh fiG LGJJ UGI MGQ

IPGU MG 2jiOM tJJt OAGUJIJJG1Jt OG2 UO1 JJAG CU0f1ji LGAGUIIG fO LGf1CG fiG jiJ0L 1X

bGUIJTI LGCIbIG(Jf2 10 1Cb tp 2Cflc!fA LGUf2 p bLojy2 bx qOG2 (JOt (12011) S\ 0J 1P02G LGUI2e

0MGAGL W021 0j fiG bGLm112 11G p1UqGq ont jOL LGG O CX12fflJ UWJ2 lii f mA 1jJ1 JJOM2

2CGWG2 111CC IJJC 2(IJIJIL qioxiqe bLoA12ioU2 0J IJJG CJG1J V!L yci IJJGUqWG1J12 0j J)(J

JAG 2IJfl J22flWG 1jifl IPC LGAGUOG 12 fl2G 10 LC0CG fiG WPOL 19X UI1C pJ cctn9J bcwnt

-1•-
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ii 113 bn11 331UO31 olgnia 11 nwo oclw aliwbivibni IiiIn3bi frI (111w l3bom 31qn1112 11 
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boo Jn3m3IIib owl ud 01 b3u 311 (1113 111(11 311103(11 (11113 01 13)hllm 3111 cii 
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10 bcwA 1311111 aiilT .(3nog3lol 'biadu 3111) aflolaalm3 lo 1zo3 \1inu11oqqo 3(11 3aun Jn1im 

.aIn3l 1i3l113a b3fthl131-131Evimq 3fllm3no will bnJl iuqluo lo 33i1 3(11 3UI1 1n1inni biadua 

'3f1J lud (4Q1) iiooM 3b bcm m3dn3voH 1 111111 01 mlllimia al )hoW3nnIIml iuO 
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OtJJGL 2trlq!c2 2nLAGAGq iii CL0bbG wq OtG2e jj5 b g)
tfl(G2 01. bcLunf 2 (2cc qqu2ou iuq r'cMr 2c2Jcnf yuqcL2ou niq ciq ruq
cxbcu2iAc pc umjiwriw pucwcut cor wqc bo22!pjc pA mccurc-pcq bopcic2 pJcc
iuiouutiou ponr ipcc quci.Gucc ipen nubcucci cvc bojicie cu pG 2W to ten IUJJG2
2ru1Ijc9utJA 9iJJOU jUJJ2 Mifp quJGLcUt tGCUOjOG2 11Jq U LGI1UOL2 AG iwbeqect
2cje WGffU2 ipt jj jjuir me qeutcj iu OflL woqc put !T P1GWGUt C02t2 11J9L
rwou bopcA iu2tLnwcut2 12 Lc/ucMcq w opuJ mJq jfl22Gjj (Io8Y COU2iUt LGtfILIJ2 10
(J�1122G1T1 iooY niq tuni2ct!ou2 coie (tu2 jy pc pac P1GLUILG oil tpc cpoicc
woqcj2 pie iuqAcq nuccunutA (MG!1wu wOujtOLpJ uq CIJJoLcGWGIJi C0212

JJJJG2G cou2tqcLrtiou2 wpt qo cjjcc1 tpc cpoicc wou bopcA JU2ILfIWGUI2 OIPGL

jriuctiou (J nw cJcdu jpoL (j) uq Gw1iou2 ( jpcc GuJIflIOU2 uJA rncjnqc
Uf1WGL911G ooq 12 r' 01. cdrnAJcutJA x jGU A 12 bLoqnceq iu u cou21rut LGtflLU2 to cjc

PAG qcuc nrnt oi y ipe cujonut tp,i cu pG bLoquceg fl2JU one flU!t o1 ppo jyc

(3c) 0L4F°
(p) A = I(re x)

(3,)

JJJG OtCL ooq2 LC bLoqnccq cccoqiu to:

(I) F = c(M) MGLG G <o

iuq oi GW122!0112 ( jowj Gw12210u2 (j,) uctiicjA cjjcc1 tpc cuAaouwGuf tpLonp:

drrnjuA (FY JJJG bGL-cfb!tf UJOflU1 A 12 bLoqnccq f1211J bcL-c&b!t flJJf1IJf 2 Oj JOL (j")

bLoAJqcq uouuiq bnppc ooq (j) uq UOtGL uouuMJ bnppc ooq cjjeq GuAaouuJcutq

i bojjriini ooq (ÀY mq JG1211Lc () iuq 1LOW Ipe rotj wonut oj u go,cunucu1-

FcP rnqiAiqn9j LGCG1AG2 nnpiA pow bcL-cbgi ruionut oj uoubojjniw ooq (xY

COU2IffUI LGIfIUJ2 to 2CJG bLoqrlctlow10

LG2OflLCG r1cq 'U pOWG bLoqnctiou MG flfflJJG bcucct cci.wnuA iJo fL9u2Cti0IJ2 CO2t2 nJq

woriu jpc Lc2orlLcc jcbt t 0WG coriq pG rntcLbLGrcq c!rpcL JGJ2fILG 01. T2

njA OflJGL LG2OIILCG tpu cu pG 2ojq lu fpc wqcct (ju ujonut r) 01. 112Cq U 0UJG (iu

couq!rrou2 it CTJ cx; jlucLbLcrcq wOLG GUGL9JJA jxcq 1otj wonut oj, ipot. cbiiij pcuq

2IIJJbpCitA MG LGjCL to tpc LG2OFILCG ipuc AnJpJc lpL Jpo1. 2fJbbJA put nuqc

1P12 2t11C woqcj cou2iqcL2 oujA ouc time bcuoq MItp 110 qccI2iow EOL

W12C 2c$-X
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.1ioqib bn IJwom3l iol 1oo 3iEvq 3mo 313I 1&ii a1aiw bi1o io rbiupil UO3E 
nOia1m3 lo Jinu 3ri0 3nfl3b 3w O 31uO31 lo rri-iol 3111 11 311103 lWm 1O3 3lJwflq 33f1T 

1o3 3i1vnq 3111 Uf1T (J = ) 31UO31 3if3vflq lo 1mm no 5UU31 1iffi inuomJ$ 3(11 

o3nq mmndiliupo 3v11113qmo3 IthJim 1i iidi thug Y lo 1mm £ 3nul3b 3W .1 wi i lo 
311T .boog 3ilduq 0111 oiboiq 01 bou oth i (0J) 1od! omo I1irii1 .1 = yq 1 

:1nE11fIo3 onuooi lliovo odi obivoiq qir1noi1E131 noil3uboiq oor1i lo noilEnidmo3 

.D+(J+J)M÷XT4=JM () 

:oxmuom aliwbivibrtl 

[Yq - X - M + J(111)]A + (3 [) pJ eY X)U = (1) 

bru Iqqu (lodJlI) 331UO51 110 31111 XIII 3(11 ?J i 31311W J bn Y X lo ooiorb 113111 d 
.0J + d + .J + J = J i 1qqu lodE! 3IdIIxiIT .wolod bouzib OmO3ffl lodII!non i M 

lo bliflilq 3111 ?A HU bIll (s1i1i1u 111ni1ilrn) ovIiIlvnob ItliflJlq £ o1113Ibrn U rio lqdu A 

thniiJlrn 3(11 J. = (J-1)\H1J = q\U = U io zLIlubivibm oor1i o J ol 133q5i dIiw U 

.Omo3fu lo '1ihiu 

no x111 grn1ixo ni dIiw muiidiliupo ovlnloqrno3 bliiith n 111 tu112 ol ai do1qq11 mO 

ol norli bIll 3 no 10 133113 thniolxo 3111 iol 11011331103 i1oq 'n luoilliw lud IodE1 

lIIioI 'd bnuol od 11113 1ffi1u no onilrb bjj ru lo 133110 ouT .onjlfb llin 31ErIE 

:U ni111i1n313Thb 

bM'oU + JbHU - YbYU + XbXU = Ub () 

f111 1obud 'Jn3mni3vo 3(11 oonthld 01 wdT .noi1qmuil d boxil blod zi C) oiodw 

ion i J :ooiuoor 33f1i lo ow odi 01 bois!oi !3v11ioq OlE w0iircio ifIfli oioVl1' 

d c1o)lJltIobflu ai InomoisdA .Ew6 ii 11113 01 iwl iud noiimo 33ub31 10 qu (111313 01 

inH1zno3 ffi1 i noil3nul noil3lJbolq ilillOVo airiT .J olni bull moil \Jl11 nuiuiiidu 
q1orf 2f101?21ffl3 101 Iwo olJlvnq oriT .J lo noiionul isonul s i 33n1 3L113 01 rnu1o1 

Imodliw 113V3 iol 3310113 oIiuT1 13 (1liw noi1rj1o Isniolni nfl lo noi1qrnuE imo vthui 
.'oi1oq Inominovog ovlio5noo 

.(!1 .po oo) 3xEJ lo noi1oHoo 3111 vlilwj 01 lobom oilI at boiiupoi i ii) ic1T 
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xJ iodI leo! rLJ woif uizoq oa1i lum 1qqu iodi! oiJb31 JEfII iIoq 1Eln&nno1ivn 

:b!oi () olni noilibnoo l3blo itiI iomuno rLi niluliJcJij .b313vo1 od ffiw iunvi 

bV13U + Jb(i-1)A - Ybq.( + Xb = Ub (ô) 

:bru .Jb-(Jb-Jb = Xb ig ol O = Ob thiw (E) inino xujoi dl 3llilnooThb llioT 

(Jb - Jb - Ybq) + - Jbi = A\IJb (V) 

lo 3uIfv illob fIi ai Oca thIT .I VUM- bni1b i j iiLw bnt3 b = Jb 31cfw 

brnk-1Em" ?i Jsrli noiaim iii iioni Lcnium moil aLiwbivibm IIi ol 'iiliiu ioI 

"3Efruth ILln3mno1ivn 

:Y ml noiinth noiluboiq fIi isiinThb llilol lx3M 

bI÷Jb1 = Yb (8) 

noiiixirthxm liloiq thmuaA . bru J lo l3ubo1q Liniiim r1J I bnt I 3idw 

onq ioiI ol t1IJp3 ii l3ubo1q liriium di noiim3 no xiii thilini oi i bni) 

3flin3thq ni noioiqx ocli (8) moil ufIT .1 = = = I :iiq tuqluo d b3biVib 

njib lo li £ 3libth 01 3IdsilJw £ 13O id w bni J d (V) bivib W .oi i (V) ni 

:iirIT (dUb = J) 

- jil = () 

odi lo oubv milob orb i obi bnsd-iloI odT .1IiJ31 ni.cm 12111 luo 21n3231q31 noiiJwpo 2idl' 

.2rrnoj owl obi2 bnifI-lffn orIi nO .(J) omo3ni 1iioi d bobivib (A\Ub) iffiiu iii onirb 

JrI1 ovilnooni 3ffl02 10 2noi22irn3 ni noil3ubol boli$bn&n £ i noilinobi2no3 iobnu 3i1oq OfIT 

ru ai (Q) lo obi2 bnjd-irfii oili no miol bnoao oril air1T .0 > o noiimo 2oub31 

orh no bnoqob ffiw bEqmi oriT .noilulloq ni1jds molt iili1u ni 3o13ni wouidmsnu 

os.i IBiflrü oril bm ni noii3ubol og1no31oq odi (i lo oxi2) iil&noix odi lo ooimnoqmi 

bo1ol1i oaL ai iiIiizj 13v0wof! m1o1 12111 orb nI .monooo orb lo OXIL2 orIl 01 oviithi lo 

orb d llt11 ffiw liliiu 1qqu2 iodsd o3ubo1 3ioq orb II (0< i) xifl iodL nu12ixo-o1q £ d 
2bnoqob 01J3I10w no 330110 llmvo ofIT .noitio1ib 'Iqqu2 iodi! ni12ixo-o1q £ lo noi1jd1o31x3 



BflCPUU ruq .LnII0CJC (J) OL VJOUGA nJq IAJCCOLJJJCIC (iY

LGJmLGq o bLoqncc o pi- AcL1 JGAGj Jp LC2flJI 12 I oAGu wcu1-uJnJqGq cfl.fGJ

JJJGU T LG2ILJCIJOU ou 12 cdriiAqcu1 to t.ctucnou ou j JAPti pbbGu2 q cjj ftW2 LG

cou2iqcL tG 2bcc!iJ c12 MCLC bLoqncfiou OI A ixcq couJpiu1fioiJ ijq
11GM W2 t.ow ojq iji.w prit bLof2 ccu w otp tiA EOL tp w.thjct GxrwbjG

LG2IIJI i iu GutL) 9U1GL qrnr bLoMqc bLoj12 10 oq tj1.uJ2 ouioqcj qo uot qitrnn1p
cdrnppunw bucc oj ontbnt) itponr rpct1u Ipc coat o bLoqncfiou OL ojq ULW jpc

tcuojoA ucii UUJJ2 oujA Lfl2uJ fpc wiuj coat o bLoqncliou (uq tpr tpc

MGII ouc GxuJb1c 12 UG/i 20LCG bcuouiiucc 2tmJqn.q11 tjMU LGclnmG2 u GXbGU2IAG

jpcc bLojr wr) i-u owc jcrnq oj couJJ1ncuq-ruq-coutLoJ (cvc) bojicic2

jpcc bLoUt2 pccowG brt.t oi UO1JjIOL wcowc rn cdcntiou (

IIJG 2UJjG LGbLG2GU11iAG 1G1J1 W1121 OMU M1GAGL IJUIJ OL o1p cutitA 12 iicu pc bcuJnf2

JJJG nic tot. Ipe 1TJI1J1] IJJOC!OU o G2G bct.un qoc2 UOI WWGL ifi oru. uJoqc pccrn2c

(Jo)

F!IPGL MA IjJC bopcA p12 cJJcLncq buitc bLoijr qcj.uc tG2G bLoUt J2:

1flUJffj bt.oqnct o11n2210u2 LGttQL tflJ tuG buAtG cor owiiou ot. rpcA cw pc oq

LGUf oc o IJJG bcuint LccibJcuf jpcc bct.w1t2 cu pe rcq pA IJJG LccibiGuf2 to Aicjq

p, tpc JUJ1G UffWGL o bct.wit mc puqcq 0111 JoL pGc MGACL IJJGIJ IJJC CJLC11A

OJ IJJG bGUJJJI EOL 1jJGG IMO bojicic Ipe 2C1LCItA LGUf OG2 tO tPG 0AGLIJ1JJGIJ1'

Ipcu tpc tiuJi iccc i buce b tpc cdcIJ2 Ipe buAtG LG2011LCG C021 bjn tpc fIfX OL IJJC buce

ft tjJG OAGL1JWGUt IIJJbO2G2 tix ou cunroiW ot. punicq unwpct. o cuntou bGLunf

yuA bojicA to t.Gqricc iujj uwc tpc U rnq bLoqrlct o poic ti buAt1c co
buitc bLoUt2

JTJGC1 jpoi. 2nbbJA jpcc rncoujc GJJIGCI2 lucjnqc Ipe boipqitA tp tpc bojicA GUGUJIG

uct jjc qo uccq to rucc tpc cucct oi tpc bopcA ou jucowc jo/ ipt UJ1JJf o

IJJG died OJ WG bopcA 011 fJJG I)LKG 0J GWJ220L12 tpc b4cc o ontbnt ruq 1p112 011 IpG LG1J

p1 OLqGL 10 qcuAc 91J GXbLG22!OU JOL I JIG CJIWC 111 Jp0L ribbjA f' MG IJCGq tO 1LCG

w ii cstc citt
011 IJIG CIJUG JIJ Jp0L 2tIbbJAe lTuq 011 fJJG LGJ1tiAG 2LG OJ IJJG2G IMO IGLUJ2



T p0AG !f2 CO2U
2GJJ rpG bGLunI 10 LGCG!AG & bioi: wuqnq LGfUCflOU 21q UflG2 IG wnmq bLoqrlcr o
cm'iou jiunicq 10 Aci JGlGJ) jyc bonfl i fpJf Ipc 1uu qoc uo pJAG o
CLCrIA Lc1Jf) W112f pc nuctiourjA cdnu/Jcuf o tpc CYC Gdnippunw (MiIp ccp
priA OL GjJ bGum pom ccp otpci o ip tqcpjc bcurni cdrnppuriw (iiip
bcqc1 cowbciiiiou niq coulruf wriw 10 CiJG iqcurJcJ LUJ monjq pi/c uo wou io

II-JJJG2C bLo1 2IflJ LG M1JJ flp21iIfff10U G1MGGU FA uq iu 0111. woqGj iup

(j ) =
- (

r
J

-

D!UCLGU1UG IJJG 0AGUflJJGUf pnqct (Gd j j) r qe = oe ruq = qb ro

uA C 1pJG fO LG1TCG fpC Jp0L 1JX WIG

JpoI. IX WIG ruq GXCG1.p1G JOL nbbjA qIfowou p r' Gdn j IIJGU IJJG 0AGUJUJGIJf

fX LGAGIJ11G 1G IflC W1G on bLoUf2 F GL0 1GIJ 1JJG 0AGLIJWGIJ1 Mifi AG fO W1?G 1}JC

1pc1 c bumr oi. bojicA ucurrc bLoij1 pr cjo LGffCG pfpoL nbbjA niq r pn j0L

1T1GC12 IPG HJJ011U1 p? MIJ1CP IJJG JI0L I1x LJJIJJ1 JAG fO pc q1nrGq nbboc 0L GXJIJJbjG

cuqoGuon2JA to pGjb IJJuJfruJ fpc UGCG2&i LCACUfIG ro brA 0L o p111 '1 GX1fG1JCG LGr1JA

WfC onjq rcG bnt oj 1jJG iuu bwcc bLoUf MG qo U01 qnt Ip f$JX WIG

2bGc1Tjcfiou qo jjoi 12 fo couiqc1. IJJG MGLG bLG-Gxi21iu coLboWfG bLorj1 Il;X

nq MG 2G1 Jf fO GL0 0L IJJG OIJJGL GXILGIJJG MGLG buAr1G bILIIG JCGGb IJJG LGIJf IP!2

MJJGLG O/CLLJIJJGUI IGCG1AG2 IJJG CC1IA LCUI 2fICJJ 0L IU GW12I0U fX 01. G 0j bGurnf

MGLC 1H ix ou bLoJ1 MG CU ITpGU G1 1JJ Iifl( WIG (cxocuonjA) o j Ø jo uA CG

(ii)

10 IifG ipc 0AGLuwGUf priqt COU1WIU1 i:

MG uoi 2bGCQ poM IJJG oAGuJuJcuf LG2b0IJq ro jo w fX p2G GUGWJ mA

(iucG IG 11JJI11IJ b r j).

(10) i cLo JJJG cprnG rn bLoUt2 (qj) GdcwJ (qb + bq -qy MJC Gdf1IJ2 qb
pGpAioI. mq oAGLIJwG1Jr LGAGUFIG Jpn buoi. fO nA bopcA b = wq II iu Gdf1fi0U

flJq MG 1IJIL0f1CG IJGM bopcA 2flC 2 < o \JIJA GUGUJIGq bLojjr WIp1 JGC1 COU2I1IJJGL

MG 2WLI JI COWbGIII!AG Gdmfll!PL rim MIIP 'JO GIJIqLOIJWGUI9J bojcA mq GL0 bLo1j1

1PI1 ffJJ0M iJJ JUJJ2 fO CJJLG bucc C1GL 1PU IJJ1LflJJ C0U19
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tn3mfn3vO thirlw fl Jii 3th i thfT = = 4) bni = 1 313(1W 

Ei bill J iol 3vIo 01 bn w jioieoiqxe ii1i 1iuItv3 oT .xall 
iodá 

3111 3nalb 03 atr1 

io&X 

jiooM 3b brul l3dn3vo8 wollol w Iqqii iod1 no 31h 3ifi33q 3nifrn3l3b oT 

jioi1qmunoo bw 31uzi31 moil s1ili1u iii Ithntq32 31S bni 0 iad1 nimua1l d (3QQI) 

:31ua31 moil 31dJru3q3 bits 3i1thomod i zboo noiJqmuno3 lo noi1inidmo3 3rD id1 bits 

( D J11J(YX)Q]V)U = U (1) 

:d fl3v1 i J3b1Jd bIod3wod 3dT .Y bits X 10 noi1nu1 i33r13ofnof1 £ 9 oir1w 

H(11i-I) + J(i-I) = Yq + X (M) 

.(YX)Q no x3bni 3)11q £ 21 513(1W 9q\(J-I) W O 35W 33n 11131 3111 2J1 W 311113U 

:13 03 W 31J1i1fl313Thb HsIoT 4) o q 03 4) IfIgi3W £ 2fl12211 x3bffl 21rIT 

=w (I) 

3(1111 10 3211 03 513W lOdill 110 XIII 3111 1311113 Ii 211131 3EW 1311 11131 3113 IEIII 2132 nolJilup3 2irIT 

10 1203 3(11 01 b3311131 ai yq wod bail 3W Jxoi4 .3211 01 313W 2boo noiiqmu2no3 lo 33fl 
iii (1) ni2u n3dT .(Y\) = 4 3id1 work 01 noiiibno3 2JiIolq-o13x 3(11 thu 'd 

:3v&f 3W 1) 

- ___ = W (1) 

:01 l33du2 (HJQ)V noil3nuI '1ili1u-du2 3111 niimixIIm s(d 11320113 21 iod&I 

9q\H(111-1)+Jw=Q (VI) 

13f1iI1 113(11 f1OV1 Iuqluo no 113V3 2AJl31d mlii 3111 lud ,1< q d b3113313 5113 2jfi01q' 
3111 3W bail 3i,siin313111b ili3ioT Sq + J = Y.q 21 noiiibno3 alflolq-o13x 3rlT . lo 1203 

233nq Isilinl £qb = Yqb 13 01 b + Jb = Yb isdI (8 noilEup3 311) 3vods nwod2 13131 

= 023fl0 3113 



JJJG JL2f fMO fGLIJJ !AG fpC IIJCOWG GTJ9Cf OU A FLOW luG CjJflJG 111 jfpOL IUCOWG MJJICp

(51) = ÷ , + -

2np2lIlnlc rpn cxbLG2arou iwo (ij) ruq LGfWflJG O Gl:

COUILH1U (J M1IJJOflI pojqn nJA A91JJP1G COIJ2fflJI uq LGTLLJUG 10 2OJAG J0L X•

MG uq o pujiucs FLOW fG cxbLG2Jou 1o1jA quJcLcul!fG lpG ponGpoq fTG1

(so) A= XQObA

x rj//A2 cdrnip puc lpc pJc pcpAioLj LGJtiou2pb:

T lpG Gp1ici1A oj 2nptifnflou QJ/cu lJ2 qrjuinou ruq i/u fp ip buec oj

jjJG qcirnuq 110L A T pcq OU IJJG COUfJWGL wrxiunsnou o O(xAY MGLG iG

D Oco
rnc.cc iu b qGbGuq2 ou rpc qwuq Mpicp qGbGuq2 ou tp qcuruq OL K

ijj UGG to 20M po b qGbGuq ou fG bopcA < o iu biiiicnjrV lpc

w rp punt MGU cjj bLoUf2 ILG lxGq JfOL enbbjA qoc uot LG2bouq t lli

ou bLojt 1" r ict.A 1wboLfluf oi. qubrn tpc niibccr o r b4cc cpni ou JOL 2rIbbjA

lG C021 o onbn in iirA lpr LGflCG2 # uq jct ppoi. 2rlbbJA qJt lpG tnc

jjic borni o tpm cdniou i rpt Gu1uouwciiwj bojicA ic tpc coat oj GwIioIR uq rpn

(Jo) F =
)V

plucflou 0 IJJG WCLGTG UI IJJG buce oj :
J1OL nbbj?, npitritu cdniojj (j) into (jg) rpc ppoL wbbjA Lcbotnc 2 J

i rpc nucowbcuctcq JT0L nbbjA cjticiiA rnq ii r pc iucowc criciA oj

(jg) = + (j-t )iJ

tpi Jpucfiou ?Jcjq2:

tuq it qcbcuq2 on qqilioirn income qjcr o iccj uct bLoUlw jotijA qmeLcutnirnj

r(' (J...IH)ffibO). JJJT r j0L nbb1A qcbcuq on nucowbcutcq CJJGcl o ipe LGj net

M cm Mute tpc Jpoi. 2rlbbJA piuctiou LG2fJjfJu pom rpi wxiu.uxfiou bLopjcu.i r =
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bwctc bLoU
r cA o cc 0M wuqncq iqncriou o G/GLA 1Iuw oribri conq cucwc

pow ouc o IJJG rnbni to bLoqncl!oua pnt ow ipe nc o ipe uj bLoqrlcr EOL fG2G IMO
1E)cuJbIc ncjnqc 12opuGa wq c LGIIG2a MJJCLG IJJG GUAILOUWGUI91 bLopJGuJ i uor

(j F)1F —
CIILAG DGJ!IJG LGAGLJfIG F1''

a

IOWffA qlcLcutwtGa cuq LG1LUflJG 10 Gt
jjr couqirou miij pG UT4jG q tpc iuiticj boiu i ou tpc UOLUJ9J 21qc o tp ru'.

cdrnq2 ja uq j" GdniJ2 y jpcu 2nptirntc cd () iwo () to opnu wetie 1wbc1:

r MJJGLG A = JJJGU A = uq V = 111 poAG OL1JJfIJ2a MG 122flWG X\A

2nbbo2c IJJG ooq !12GJi GLJGLItG GxtcI.rncpl!c2 cilpeL iii bLoqncliou OL I1J Cou2flIJJbIiOIJa fJJff

cu bcr12G 10 bLoMqc 2OWG unuJGucq LG211J12 1OL i 2bccij c2G Mif p nccq GUIIIOU2 ju 1cta

BGI.OLG COU11TJf1UJ IJJG qcLiAfiou2 OL IJJG GUGLJ C12G Mitp MrI.wpIG GWI22IOU2a MG

ffl GfIJ M!UJ L'q b011111!0U bGL fIIJI ØIIfbfI(

Jp0L 2nbbJA ruq Mijj uot cxrcciprc JOL rix qitowou pcuea jpo 2nbbJA tq

LGUI2 0L fI2G 111 LGfICUJ PP0L fJX L11G2 (ipt 12e j 111 = j)e fpcjj IJJG bojicA Mlfl uot njGcr

COJJc1GiU j = c1ritiou() IJJGU &2 tpc iooMiu: ii o1eunucu ccdnaG2 ipe

wrnqrcq LGqncIiou rn cwiiou (<o) I2O LGqIICG2 A iu rpc 21uJbJc2f C2G Mitp jwcq

qeuounurro 12 uG1fiAG jou <(T-t')\tJQ JIJ J1GL 2GCfTOU MG 2JJOM JJOM IJJG

2rTbb1? CfILAG 12 IJOf pcJcMaq-pcuqnJ (c>o) JJJfl2 fpG UflWGL1f0L 12 IJG1IAGa cuq IJJG

10 flJUflJfGG tpi 7>Øa MG 92211WG fpf IGLG 12 UOLWij ooq (JJ<o)a uq rpct rpc jpoi.

I(J -1l(i )QO(j -1)(i 1
() = (j—t

(j_1r)4(jJ_€) j4
(i—f )v&

h1IJ11JAa MG COUJpIIJG GdrnlIiou2 (jo) cuq () to opfJiu:
bucca rncoLboL11u JJ0I12GJJ0J pGpA!oL f2 MGfl 2 f pc 0/IGWWG1U pnqct C0IJ2fLI1Jf

JJJG GXbLG22JOU AA LGbLG2GUf2 IJJG 11111 GUGL1J cdrnjipuciw LG2bou2G Oj; A 10 CJJJ1JG Ill If 2

I F 1
() A =

1-1 -Cf
bA

((j —1")(JJ—c)_Q6(j—1)(i _F_€F)J

21121IU11G GdIWIIOIJ2 (jt) ruq (jo) iwo (j) fo Op1 i. r ipucuou o V:
lucowe GJGCI oj bLof 2 OIJ IJJG qcwnq 0L A IPG J12f IGLIJJ 12 IJJG 2flp2fIfrlfiou GJccf

nnbpcitjA rncothouflc2 ipe OAGwWGuf12 o F rppq IGUJJ LGbLG2GIJf2 fpG

- 1 -



nJq p uq ipt fpG LGGAIU GJ12ticT1A i t jct j ij cuq conjq pc pTpci.
iqt" (J?) boiu oc c. pcpA!oisJ jiuu o rxpjc poi. ribbjA

puq rpi pG wu pqicj i rpn tpc porn cjticitA r cio wcu rnq ot i.°' MOWGU
dnc !ournrnG GUI tO PP0L GOIJOJJ11 E11CP KLflGL Uq bOfGLP! (i)

ou wnrncj GXCG2 pnLqcu wcnqrn rrunt(jg) iuq BLOMUi1J (j
yu oiijjppo rx itc OjM J2 pGcOmG iiuqq nwbou rn qic JUGLtflLG

nucowbcutcq MG GJJ21ICIfA (€)

ju rpi fnqAe MG cwbjoA potp Øj mJq LG2OUjG 1J1GLIJt!AG OL tG OAGLjJ

qc JfOL nbbjA otpc ccououA 2GGuJ to LUG owapic puiccu cLo rnq o (b IoF50

cxitiu crunirc OL poip wcu uq owcu pc coucjnq tpt 1tp toiq MJG Gjc2f!Ci1X OL

i u-i jçnjc (Jj) jijqu uuo ccconuf potp poni uq bn.ticibrtiou niu wruA

j,pii pmc tcwbrcq to circ wq riwujm.mc cijricp cjjct mto ouc unwpci ouc ncp

pn cuq bo2!flAG OL MowGu jpc iwctc qo uo rncJnqc bn.ncibi,ou qciiou

otG poni. cuciA rpr n.c ujj oi. ucii/c wcu niq oipci. G2tflBtG tpu

fI1JG12111G tIJG OAGLJJ iuibcc 0j CPUG W fJJG LGfJ UGt MG JpG jT1GLfI1LG IUCjflG2 IJJHJA

bJLtJc!btiou qGci2iou uq GJjOLt Oh fJJG 1op JjJfl2 fG tAbicj JJOflL GjIJCUA JTCG1A

y qicnGq u-i goGu (jg fPG2G GJJGCt IIJCIIIqG UOf OIJJA OflL MO4CG pnt J2o

TU LGfG oj ijj botciuiq M04CC12 Juq 1]J JOL nbbjA GJJGCt2 FLOW CJJ1UG 111 MG2

bOL fJJG r1ucowbGucfcq jpoL nbbjA CptJCJtA E MG uccq rnJc MJJIIG fO LGbLGGIJf

MGLG LfG uq WLI1J9J LfG MG GffjG OIJ ft' =

10 IJJJ4(G1 ooq uq UOI 10 JGI2flLG HOMGAGL 2WCG IPG L1tG JU OflL ioqc F poip nJ

ne bjn 1JfG uq JOCI IUCOUJG WXG2 bjn 1jG nJq GXCJG fTXG2 (J1 O fpGG 1XG cbbjA

tocijq pc LGOUJG CpOICG 10 TCCOfIUt J0L IJJG bLow22iAG GGLJ IJJCOWG tx bJrl2 bAiojj

qGbGuq Ou l wfluJcJ 1O( L1G 1IJI1 GXCGGq 1JJ JAGLG f!X LfG ffiG J9CJ 1F =

1011 OAGL1J1JJGIJ1 bGUqUJ hi fpG fl J LOFIJJJA OhJf1IOUj WCOIJJG put JIJCGUIIAG2

LflG fpr thbpG 10 JUCOIJJG JL0W JJ poicpojq LGO11LCG (rpi r ufiouq iucowG)

ou2!qcL bprn2JpJG wrnfr1qc OL pc iuon bnuuJGfGL lu () jOL 1D MG Mcuf

IpG UGI GJJ9CI Oh MGJ1LG

tpG PGUGU1 OW LGqf1duJ bojjntiou (h1') IUCG A r UGfJAG IJJG 2IU O ijt rnqiGtG

III!I!IA WCLGIG2 oujA q. iw CO1 oj, tpc JTLGL JiOL nbbjA qiioiiou (r'( j 11)) J G2 1[JflJ

() { F(jhJ) -



CIJ21f1AG O fp1 IMLWCfGL
uA C2G i2 2JJOMIJ JU onjqc bLtA uq BflL1LM (J LGf1Jf 2 JLG Uof

ii bccut LC2flJf2 OL OJJCL Af1C2 2
V!1J ' II V12 JT1CLU1LC 12 pLOJqjAcOU212tCU MItp (1UJLA CJi211C11A O 2f1P2flUIf!O1J pnr
ppo niq cbii) nq OfIL OfCL wbn 12 GuI 10u2 (ipicp 12 uo pc uJc cucLA)
cpriciuc qaCcijA ru OfiL woqcje pcrnc OfiL fl21 iubn 12 LC2OLCG2 (iipicp rncnqG porp
jpucr7ou2 (joL cbip JpOL cucLA nJq urniGurJ2) j cmiuo n rfl o ipc cLo22-bucc
LcouJpj CLU1 ruq ooq (j) cuq o1pci. 1uuuC tiini2jo yj'jj bLoqncuou
oj 2np2IlIruiou p1ticcu cibiiq uq pJpOV uq fpCA cicp coucjrlqc rpu i iqnc o
qqA (iox) uq HWCUJJP (j) bLoAJqc GXfCIJ2IAC 2f1iJCA2 0 WC2f1LCq CJ21JC1f1G2
ynu fy12 bcwwcc JJ2 UO1 pcGu C21UJJJITCq J0L OIIL bn.icnja 1LCffiOU uuo f/0 iubiuw

j0L tpc UCXI 2CCfT0U MC 20 uGGq 1J GJ21!C!1A 0J 2flp2IIfruIou rn bLoqnc1iou QA

bLoAlqc WC12flLG 0 1JJfLUJ1j quJc2 I2C OU 1[JC IjflLG2 11121 uJGuf!ouGq r nwc

rpc fl iii rpc ipucc o GuAaouulGurcj boJ1cc2 flhJ10Lff11JflG1A UOUG 0 IPG2G

b1GuJIJ (jg) C211WIC tpu bojjriuou flJJG2 orqq pG pont j OJ 0Mb OL JJTpCL

0Mb 1P C1pGLjUq2 iiciC (io) LCboI.12 C21flJfC2 1pfl 1LC Q °014b 0JJIJA

irnu (io) LCAICM 2111q1C2 UJ1U 111 qUJC2 pow bojJnfJou o oj

biuJA MC UCC S WG12flLG 0 1JJLJU1J CuAaouuJCu1cJ qUJJC (i)' bCLCC uq

ooq 20 o roq ocubni LCbLC2GUf2 c drIILICL oj buirc cou2nwbfIoxr

=of MC 1111121 JJAC I) = J\'zf U 01CL M0L2 fG2C bo11niu ooq 1LG buunA bL!/rG

01QJ 20 OL J\['.5 2111CC (1) 12 (JCJ1JGq 12 A\FF(J-')Y uq 2UCG

mq UJOfOL ACICjC2 iuq cdrnbuicu JprJ boqnctrou pA IPO2C rnqn2ruG2 cou21i1nrC2 9UJ02f

uninu uq buirnn.A WG1TJ GjGCILIC niqin bCfLoJGriw ruq coj bLoqncuou uq bLocC22rn

1G rnqrI2IuG2 W021 LC2bou2ipJc OL bojjnttou wcjrJqc cpCwJcij ruq bbCL bLoqncGL2

bLoqrlcfiou 01. cou2nIJJblroIr 12C ou qw 111 IJJC i112ncrJ VP21LCt oT. tC uuq

MG M1U U 1LC11C GXbGIJqIIIILG 21LC 0L IJf ooq2 MIIJJ CXfGLU!p1TG2 111

211p21!1nf!ou 111 cou2nwb11ou wq MC fC2f IJJG 2CIJ2IfIAJfA oj LG2fljl2 fO qfCuJfiAC MJJu1G21

MC CPOO2G i pG AJITC o jiy MJJJCJJ 12 pLo1qA COU2I2fCUf M!rp 1C cwbaicq pGff1LG ou

IJJG 2bCCUJC LGTflOU rn 0111 woqcj C1MGCU r cjG1J4, ooq x uq c qn1A4 ooq K

E21IUJfC2 0L 1C G21JC!A 0 2IJp2flfflftOu 111 CoIJ2nIJJbf1ou QO fLG UOf U1IfPIC 0L

IIJCOWC CUCCI tpr LCf1CC j1OL 2nbb1A uq IJJI12 21q CXCCL1G bLc-CxI2fw q12f0Lf10u2

01. bGI.unf bOJlCC2 Mill 211fl flJGCf MCftLG CAGU 11 MCLC o PGCfl2C bLoIjf2 1AC U

qJc coubuucq pipoL cibbjA GP121!CIIA (€-iJ) 12 CJIpCL (3 01. OR M0G pA fG MA 1JJJ1

MOIJJGU flJq cpocir -ffJ J0L 111GW MC 112C -Ø 0L IJJC 1LGflC UJCOIJJG GJ121IC1fA (iJ) 20

Jfl22GJC (JQ) 9J20 1uq2 rp1 rpC LCfC UJGOUJG G112f!cJ1A 1 p0flf -OTO 0L

- -



UJCOUJG Gdrnmoil (j) in trca brbsL MJJCU fpCiL !U!WJj 1D sdcnrj2 0
(jj) MjiGLC WY 011 1C qILIA ooq CUCL1C2 LCACIJIIC2 n2cq 10 LCqIICG 1C WY Oil jiOL

JJJ12 C12G MJIp 11 I coLLc2bouq2 GYCIJA 10 1}JC CJ2C Oj BOACUPCL uq qe IAJOOII

i.tc) 2fICJJ u CUAJLOUWCIJWj bojicA LC11CC2 MCjTLC 11121 pJcc rpe bsumi OL CVC bopcA
J0L r jriwb 211W WJ1J2ICL 10 O112CJJOJ2 (w2tcrq 0J r121u IpC LCACUIIG 10 LCqIICC IpS J0L WY
sdrnAJcuf to bojicA fp1 1wbo2c2 U cUAa0UWCUWI crL 011 A niq IJJCU f12G2 f ps LCAG(JITG

B55'1125 tpi bcurnt o. cvc bopcA ICAC2 Ipe 2C11CIf A LCIJf 2 111 buins puq ii

401JCCe OMCACL 1jJt T00 cbfnLc 12 UCCC22tLA1f121 to Ct 1pc MOJC ll21 q!AJqduq -- JL0w

CX121UJ jiTOL ql2Iouiow jpl2 bojicA cru pus rIum11prrIor12JA bo211!Ac CCCt2 011 MCpjJLG

bojicA tprt COflCCI2 9Jj OJ IJJC 2C9LCJIA L5U12 C1J CJ1UJ11J1C I ps UC1JAC CJCCI2 011 1JJG bLs-

JØ cbtris 0j 2CfLCifA LC1112 (11=j ) tpcu ji1OL 2r1bbJA 12 nurTJCcfCq yu sunioumsuiq

WY Oil LCUI2 fjJG JO22 JLOW IPG JP0L qI21oLuou Monjq COIJfIIJIIC fO IF 11J fPc j1UJ1f MU

1115 00I GIJIULOIJIJJCUWJ pA ff(J O1 IJUi0IJTj 11JCOIJJC 11MG C0U1WflC 10 WCLC2C 1JJG

WY L11C IPS jiOL uJfl.JCCf q11o1.fiou 1Jfl2 JLOW 00Q 10 00i JjJ12 jiWCL Ju1LG 211ff CYCCCq2

1A1P ' f1X 011 LC1112 (fil=fry MCLC 1O2C LGAGUIIC2 91C ricq 10 LCqIlcC IpG jpot.

ot. unouq 1IJCOWC•5:l

IJJJLJCG1 1022 (-ooQY MG jwq 1prr IJJC UGI CIICCI 12 Lsqrfcf!ou 111 MCj1LC sdrij 10 00 I

OjU11I0IJIJ IIICOIJJC IIJf 0 CCOflU1 pofjl IpS suAa0UUJG11WJ u (ooj) JUq IP IPOL

pA tps WY LfC (0t) CIq2 MCJ1LG C02f L0W IpS jiJPOL 2flbbjA LGqIICILOIJ ipit ! 00Q

j LcqncIIOU 111 otitbtit Oj A WqfICC2 ¶1 Ø1J) LC11C1JOU Ill jipOL 2flbbJA) njtibpcrtiou

LOM MJJGLG C 12 j uq 2CLC1fA LGU12 1LC 1101 WXC (11=(j)è MC iwq tpri v = oo (20

!' A AlCjq2 GUGJ12 JLOW LGqfJCGq bojjntiou tpu ILC oj u1iourj iucows 111 1G LIL2I

niq h JJJGU wmnq qiws h 12 0 tpcu cojirnu j 2jJ0M2 1pf j LSqfTcI!Ou

J0L 201115 oj ips wbrii biruJcfCL2 JJJC 1L2f j9flL LOM2 2OM LG2flJI 2 jOL 1' =Ø MpIjC MG

iu ips drnrniA o tpc boHnfiu ooq (x<o) jps jcj-pruq 2CCfJoIJ 2OTh l22flWC Mj11C2

JPI i 2OM2 tps CqCCI o c bsumi 01. CC bopcA 1pt UJUt1C2 r 2UJJ LCqJICI!OU

2np21!1r115 ruA bLCGu.sq lrJnG

H0MGACL 2111CC h GIJICL2 p1JCJLJA 11110 1C J11J1I MGJWLC rwbc (sd y LC1GL2 CflJ CT21jA

bLoppJA CYcscq IJJC ACLJC MC qo bLoluqc LC211J12 0L 1IILCPJG qflJJcC2 (I1=ff

ILCWCUqOII2 (1UCCL1mUA r22ocifCq MIIp 1jJ12 UflUJCL rniq IjJC pcpq tp1 WTL11JJ qrurns

MCLC J!IJC1L 1C1J qUJC2 MOrIjq pC ponI I0 OJ WfL11JJJ onbri (h=. j)• jiisu ips

PThC qrws2 1jJt 1LC pont J0 0j K 111J MC (12C IMO I1CuJt!AC2 IT. IP!2 LCjf0U2p1b

1JJ!1 tOWj qwC2 LC OT. IOWJ oriibn LPCU 2111CC A °T.t°t'J oritbnr MG
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cthduqunLc pc o rpc qn.rA ooq w counwbou () drij O5 GG iGXI OL qGW]?
ofloM: cjwcuA o npwrriuou rn couriwbrou (QO)Gdrrq2 ro rncomc cjrciiA oj jpoi. ribbjA (ii) cdrnj -o uq pc

urnL1uJ JUJG o bOJJIWOIJ (hy rnq rpc bLoqrrnuou oi qiuA ooq pciou oj totj onbrn (A\r'Y OWGL bn1uGfcL MflG2
jpc OflL bnruJGfcL rn rpc bm. o rpjc sic: x LiC ou ppot iucomc (t") nucowbcuq jpo nbbj? cjwticiA (€y ocwj

0J3

oTg

4 3 3 0J
•i •j 0.J
4 3 1 0U

4 .J 1 0J2

0038

oo
O04

0•04

ff012

00T2

0081

oo
00Q5

003Q

0'0Q5

003Q

-ff043

ooo
-0OL

000
-004

-ff051

004k

ooat

ffO4J

0053

01)41

ff053

-OOTT

ooi
ff004

ff033

-005Q

-01)08

h (i'a') fF(JfH)7 itt r(jn) itt

AJnG
ymq

(J)

C011fJ0U
EX1JJ1UA
0jiJ i.om

(3)

DJOWOU
r'P'-

JLOW

()
OU JIJH.C

4G1 ETICCf

(4)

D!0W0U
['poL

ro 1LOW

(2)

OU /GJLG
4C1 ETJ9CI

111=0 Ill_IF

jx€q LOIIhIOU bGL o onrbnr
MGIUJLG EUGC O WJJ nf iu J1oflnpou:

1"pIG I



= (TrF) wn c}JmJG (pow to
JJJGU MG CJJUG 1" 1.LOW O O MG J22f1WG 1JU LGWUJ2 11 J\f 20 A\F

oj bLoqncf!ou coat G9LG fpG t.cnjroQ bojTcA coriq pcrn to luibLoAc MGj19LG

JUCOUJG flJGJJ tpc wn1uJJ GUAThOUWGU11J (h) onjq o pG °'" QO

J022 12 WCLG12Gq U0W -ffOJX 10 -if Qcfl ft2CJLC11A LGUI2 w no t1xq uJq pG rx on jpo

0AGUJUJGUt Cbff1LG 0j I G LGUf2 ft IJJG 11111 12j 11x UflG 12 L12G 10 ORO IJJGU UJG MGJIJLG

1IJ1 11112 ooo IJG1 TJU 12 21111 OUJA 21JJ1JJ L1CI!OU oi tpc nu bo22Jpjc ''n'

1G uGt n' iGCI 12 2W1JJ ut !u (ooo) u1cq o jo (-ooTY MOtG JJOMGAGL

(cccbrn c uq h ctØ). ouqc cojriuJu (MpGLG "=o) ft 1'' 12 w21G1q o1

JJJG J12t 1LGG LOM2 0j JjJpjG J IflII2IUIIG IPG GjJGCI OJ 1J1GUIJ IJJG 11J11iI IP0L 1X L11G

j022 (-ifoJfl into urnj UGI nu (yyj
JU 1JJG OflL1JJ LOM (MpGLG potp bncwG1GL2 LG oY 1IJG rx On LGIJ12 COIJAGLI2 1pG UGI

J022G2 1LOW 1POL W1CG1 q12IOLIIOIJ2 -- 1111JG22 1G OAGL1JIJJGLJt cth1rrLc2 1G 2CaC!1A LGIJI2

LGW1U2 OMGAGL JJf GAGU JUG 111J pow COLLGC1R1 1 }JLG GX1GL1JflT1A CJ1J pc O2Gf pA

GXfGLUc1J1A IJJJP1 MGJJ pc pip bGLpb2 OAGL JØØ O IJJG 1UJJ2 bLoqrlcliou C02f JJJG bonu

GIJAILOUUJGUWJ LGf11fl1O1J to pLGTJC GAGIJ LU IGUJJ2 OJ MGJIJJLG PJ bL11CIIJ9L GX1UJb1G2 1JJG

GX1GLuiIJ qmrnc Monjq pcc to pG OAGL o, ipc bLoqncliou C021 OL IJJJ?

2mCG tpc G1JAILOUWGU1JJ m (hj') 12 pIJGL LU h 1112 GJ2A 10 CJCf1J11G tpt fG wniuj

O2G1 pA ipc 1022 FLOW jOL qr4ouiou2 (oo) PAGU 2CiLCiO LGIJI2 1G nu1)cGq•

JJJGIJ potp bucwGrGL2 TLG Ø IJJG jLLG GUMLO1JWG1J1J i!U (oo)12 UJOLG 1JJ1J

JipOL WJLJCG1 J022 !uq jG1AG WOLG O IJJG GJJAaOUUJGU1JJ flU

Lfl2G2 MGJIJLG (pA OJOo)' f1JJ1 POMGAGLe 1G X11!01J O 2CJLC11A LGUf2 C11J LGT1CG IjJG

tpc J022 ow 1G j!poL qitowou (oo3) EAGU M!1p 1ILGpJG qwc2 tp1 bopcA 1n21

IIJG 1POL 2rIbbfA GJJ2tJCJ1A 12 CJC qou 10 if I 1GU 1G GUAKO1JWGU1LJ cw (oo) GXCGG2

JJJG UGX1 IMO LOM2 t4bjG 1G UJLIUTj GUAILOIJWGIJWJ qrwG (pow 0 j to o IL

2flbbJA GCO1JJG2 IJJOLG LG2bOIJ2!AGa 1G GIJAftOIJWGIJWJ bopcA 12 jG22 11JCGjA 10 LL12G MGflpLG

U01JItXJJG OJ.W2 JTG JJOUJG bLoqrzcfiou OL 1JJG (IIJGLL0fl1J GCOIJOIJJA 2 11XJG IPOL

1PG 1op wqcic 2GCOUqfl.A M04(GL2 10 dm OL GAGLJ 2IJTLI 1G 29IJJG GIJOLI LLOW 1cXjG fO

GU/ULOUWGUfJJ COUILOJ2 UJ12G bLoqrlcIiou CO212 1JJG JOMGL LG1J UGI MG Gi1J LGf1CG GJJ0L1 OU

1JJG IJG!1AG GTJ9C1 011 JJ0L !2 GUJ1LCtF MGJ1YLG WJ12 GAGIJ IJJOLG JJJG bowi 12 1i1 MGIJ

JJJG 2GCOU LOM °L JPJG I CJJJiJG2 1pC pIpOL 2rIbbjA GJ9211C11A JL0W (111° OTI 20

IPG GIJAILOULUGUr

- -



MOM LGCfl 1Pit 1}JG j1I G(II111IPLTIIW eccr On E m edinition r A = AA

() A = +

Gd () UJIO (5x) 1Jq 112G tJJC LCJ1!O1J2JJb A = ITA + to op1iju:

u wrjiq bucc2 o one (burn. to ipe LcnJ1iou) MC jiAG A =r" + 20p211101G

(g) bAA = b'+b
nGCG22LA o COACL fpc 2crLcy1A LCIU2 20:

gccjj tpr1 tpe tjLUJ WtfCG2 XCLO bLoUI2 on ontbnt mcu ipe Licq bucc oi G111122!01J2

A A (A() A =

cu pe cxbwcq i cipcq AGLC o tpc bcLccn1c cpnc in ipe 1M0 wb1u2:

MG 2JJOMG ip0AG ipii qA = qj+ q (ed g) 20 fG bcLcGuMG cpuc in ontbnt oj A

() = +

pc buce oj tpc ji1OL r txcq poMGAcL 20 cdniou ()cn pe MLJI1GIJ :

() A - = QA(bbF)

Jubnf2 (FA cuq y jpeir pA qcTnuTou:

j-cr ci" LebLc2cut tpc cpiicitA oj npturuiou in bwqnciiou O A PCIMGCU IpG fMO

LCW1IJUJ 21Gb i 10 2jiOM IPG cpcct on A Oj i nuiuqreq cpiue ILl GUJY210tJ2

() 21qJ bioiiqc 02 G cuccr on jpo 2nbbJA pow cpwc in ocibrn oi K

m cnAnouweucj LCnJ1iou 21111 qcbcuq2 on jiOM jiIOL 2nbbJA r ijpctcq uq cdriiou

MC IJOM ll0M OL JCtOL 2rIp2IIIrIlrou in ipe bLoqoclion 0 A LPC MCftJLC nibc

IA jijOqc uq g11j tP AI4PJG b0JIt1t!011 bGL fU nbn
MOLJ c/Gu MJJCU 2WLflU MIIJJ Ip2wu1ij rnicou.cctcq cxtewpiA

12 JCjJ in buAc1c piuq2 jt qoc2 nor uCcc22uJA nubLoAc MGRLG in rp ccouq-pcr

y bcLwTI bojicA pjcc rpe cjc yct yIJJGUqIJJGIJI2 o j() CLG1C2 c 2c!LcT1A LCUI

- jg -
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umqriq Lcqnciou iii bojjruiou p cot pow MOL2GLJllJ t pc jpoL q'2IoLf!ou 11 ojcr

JpJLqe iic iii tpc bwMon cnou n2iu 44bjinipjc buwGfcL Aj(1G2

jnuciioujjA cdrn/jGuU

j JOL poip uioqc cuq fJ OAGUqJ i r1ucpnJcq pA bopcA 20 fG 11O W0GJ2 LG

2bcuf ou ccp rnbcw jpc ccouowA-lqG pc1iou o njcow ou bojjruiou M92 2G1 io

o !UCOWG ou j uq bLoqnccL2 o A qo uor cpruc pc uicou o flG2 LG1uffl

cxbGuqifflLc 2JLG2 JLG nUCJJflJG pA bojicA 2JJOCJ(2 COU2IIWGL2 qo HOf CpflJG IJJG UC1JOU

UOfG 1pu 1pc qic!fA o 2rlp2IiIclnou iii cou2nwbfiou (QO) 12 jo 2G1 cdrirj fO ouc jpn jj

coac2bouqnJ cc w OfIL bLciior12 woqcj (L0M j o jpc j ) jo Gxbjinu 1ji12 GdniAiJGucG

ccouq joojc u tpc qnq LOM M!rp Q = j JJJG2G LG2fljf2 GXJCIJA wicp rpc

2WJJJ UGI JflJ \f 2UJJIjiJL 2fOLA pojq2 OL IJJGC92G MjiGLG 2CLCJfA LGUf2 c 1xGq u

51y bLoA!qc JfILIJJGL cqncnou ill fpG ji1LG J22 JJJG UG 1022 lB COflUJU CPflJG2 1()

12 rncLc12Gq to o 1JJ12 J22 12 cqnccq PA D0nPPTI IJJG Gj12tIC!tA 10 1 •O OL 1U 10

cjjciciicA 1022 L0W IJJG WJ0L qI2toLt!ou 12 0 J 33 0j 1JW0UJj UJCOIJJG JpGU IJJG Gj2tJC1tA

n.c ricq UI jpccq bLoboWou mq tpc 0AGUJ1JJGUf WflJtG2 cnt m cuniou tpcu tpc

MGU cw122!ou2 CJ1J IJJOLG i.cqqA pG Ao!qGq pA fl21U fpG oipc rnbn rn2tc11q jpcu jlC10L2

J2 I JIG GLGG oj j1Ct0L 2np21!trmcpTptA (QA) U2G JJJG LGfJjfJoIJ 12 2ITJJbJA uot c0211X

h!L21 111 COjfIUJIJ 3 IJOIG 1P1 IPG flG 1022 L0W 1JJ12 G1JA1L0UWGUIJ j1ff2

n2Gq to GW0U2tL1G cicuj boluI2

cou2TqGL J UITWpGL 0j AIJ(1G2 JPIG 3 AJLJG2 IJJ!2 bJUIIJJGfGL jLOW XGLO 0 3.Oe uq C1J pc

2flp2tItfJtG ccu rnbnf2 0L qu.tA iubru CCJIl2G f}JG 2IXG O tp2 GP2IJC!IA 12 20 fILJCGWfl1J MG

MG 130Th JAG ipe qqitiowij brurmcV QA. jT2 bUnJJGfGL WGJWLG2 Ipe p11UA to

niq €=I1=OT Pf11 Ioo Iii OLqGL 0L J' to 1JJ1ICJI IJJG bLcAIon2 jj' n o•i)
bojjntiou (<o) IPG I22flWG bJLnJJGfGL /Jf1G2 ifl wtcp fpG C12G &0AG (MpcLc t'=fff

V1U MG COU2TqcL c bcumt OL bopcA tpit Wi1JitG2 2WfJJ LGqfIcI!OU Ill

A 113 COU2flWbtJoIJ 4) JLOW O3 0 OO 14flWGUCIJ LG2f1J12 iLG 2JJOMIJ 111 JIpJG

122numJ tpc1 pp oj 112 rnbn 12 u OIPGL MOL2 MG 2G1 = uq qorlpjc IJJG 2LG
() 10 pc IJJG 2JJG 21XG 2 bo11iiiiou UI WG ojq iiioqcj (A) 20 MG OfljG IJJG 2!G Oj A MPIIG

LG2(1112 cowbnpjc to fjiO2G o IJJG bLcluorr2 woqcj MG MflJ1 bontiou m pc 13GM woqcj

j0f1I4 OMGAGL MG CJU 2IIJj COIJ2IUICI J C12G MJIJJ MLJJG GIJJT22IOU2 IJI Miff JI1AG

wircp IJJG bLGAI0U2 LG211J12 W'I IJJ!2 C2G 12 U0I 11AcucpJc GUJ122!01J2 beL 111311 oj, onibnu,,

2OM2 J LGflCG2 10 7 11J tJJ2 CJ2G' LG11.qJG22 o Qè unwcuc LG2fljI2 UJII2f

jjm.q UI2tG 2nbbo2G j"= 0 JJJGU A = 20 A = uq cdnjou () jo
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bLoqnccq 112UJ GL1J122101J2 H0/GAGL 1pG 2np2iqA to rpc cjcu wbrr cnj pe uuccq pA

1GLGOLG rpc cdmppuinu bucc o onrbni 20 If M0flj cuconuc bnLcpc oi rpc ooq

Juro fjJG c1GJu rnbrir jpc 2npiqA to CjGJJJ wbnt2 Monjq wqncc fpd C02f o1 bLoqncr!ou tuq

2rlp2rqA iii rp cc orijq wqrlcc rpc ji.m to 2jJUJ rpc mix owbnf2 MA i.ow GW12210112 uq

JJJG2G Ld2f1J12 c1LLA rponp 10 tpc C2G MiIp AffLJ1JG G1JJ12210U2 JJJG 1UJJ0Of12

bLoiuqiu JiJ 0JJ2GttUJ GJJGCI OU IjiG WPOL fX LJ1G

bcLmrf 2 iuq rpc Lc2fucfiAc bojicA 12 rpn tpcA U12G IpG C02f o bLoqncriou MirjJonr

couipunwou cTjcd12 ipc Lcq lid MJG iii fy12 uJoqGf jpc bt.opjcw MItp rpc pruqonr o

1JGJ11LJj cowpurnliou 01 ;U dUML0IJUJdU1fl 2rlp2iqA bJ112 TucLcc iii tpc jpo rnu MGIIPGL

UGM Gimn.oumcuwj 1ix bjrl2 LGqncIiou iii rpc jif0L ine uq ipe 0tGL bojicA 12 LGAGIJfTG-

IJGJtPGL 0 IJJG2G bopcld2 ul12d LGAGtfflG ouc bojicA 12 LcAcunc-udnrLcj compimwou oj

o cdnuc JJG 1JGCG22& LGAGUJIG pA L12W G jiIJ)OL rx• uqcqe MjiCU bLobcLjA 2bccujcq

cqncc bLoqncr bucc2 uq Ufl2G rpc LG1J Her MC cxccbr rpr it Lcdnac2 fpc 0AdLUUJGUf

LGAGUfIG 12 112Gq to cqricc tpG ppoL fnr AUJWGfLTC1JjA rpc GuAaOuuJGtJfJj 2flp2iqA Monjq

Gunwuwduwj rx LJJ2G2 bLoqrlcr bucc uq iionq ff12 cqncc rpc LcJ uct iic tu' tpG

bojicA LJJ2G LGAGUf1G pm 1Pfl if JAOJ AdL2G GJldCf 2 OH WG LGJ UGI ld JJJG

jpi boiut ipo iiurur 20mG Gjifp0Lf0W JJJG JCGA 1101 tIJt luG GUAji0U1JJGUfj

plpoL 2nbbJA qrowow ji p oujA Ipe bo2wAc Gpcdr jL0W wJbLoAw f pc cuiuouujcuu

jpi bopcA pr uo cjccr 011 Ipc Lc1J Her ThG uq tGLGøLd uo cjcci ou pc bLG-Gx!2fw

iu cdrriou ()qcbcuq ou porp plOL 2fibbjA GGCI uq ipe GUAILOIJUJGIJ11J drnqrA cjGcr

iujbjA rjmr = C = o j12LG21IJI i wboi.u GCffl2G 0AGLII MGWILG

V2 1o'i w pc unr1j bom 12 uor r rpc bcjc o rpc InJGL cnlAce MdLG C =(j.F)F IJJG2G

(ix) C
=

bLojI2 nG GLO rpc plOL 2rIbbjA nucriou 12 F = r(meoY uq (jg) Lcqncc2 o:

(w1) =
( ')

2flP2lilnfG (i) wro cdniou (ii) to c:

(J) = —
+ —

-



GuJ122I0U2 01. IpGA cu 11121 fI2G WOLG oj fiG jGflJ iubnr jpcA conjq GAGLJ 1UCLGf2G GW122iOIJ2

(rA _) > 0 bW 1AG UIIIJJpGL O MA2 10 coIJJbjA MJtp 1JJ12 LG2IUCIJOIJ 1pcA cru cnr

o iubnt 2 (r'Y ju OIJJGL M0Lf2 HJ21G1 O fiG bopcA < MG IUTjAG fiG bopcA

CJJBJG Hi GLJJI22IOU2 ()bGL fimi oj, ontbnr (AY 01. Gdf1JAIJGU1JA i oLcGq cpwc iii IJJG LJf 10

1P12 jcrnq 0 1GCPU0101CJ LG2IUCIIOU cu pG nJJJACq iii 0111. woqcj 12 ioccq

GX1f 21IJJG cou21uf-LGff1L1J2-to-2CJG 1GcpuoJoA 9uq Monjq GUfGL 10 2LG f02G bLoj12

ji cuuoi GUGLIG bLoUt2 Hi OfIL moqcj GCi12G OIPGL UJJ2 1AG CCG22 10 fiG

qoG2 uot biotiqc JIi fqMiUMG fO GYJ21J1J 1UJJ2 niq it fOG2 UOf jul11 fiG (1f1LIUI1A o

2CIJ1GL OIJ GAGLA 2IJJOJCG21ICJC JjJ12 LfljG unpf L12G CO2f2 p111 If CjOG2 hot LG2fLTCf GLJfLA1

ou fiG bioqncriou bLocG22 OL LS JUIJ2 LOL cXflhJbjG 2nbbo2G GAGLA 1n.m wnr ThG ii

f1bbO2G 11 rcq JJ0MGAGL fJJf I fIG f1Ipo4fG2 MGLG 10 HJJbO2G IGCjJIJ0j0TC LGdIIILGUJGUI

bcuournuicc 2uqlq GLGC12 pJLLJGL to GUf LA pA unw C0212 jOL UGM ULUJ2 oujA

2jJOMG f0AG 1P1 fIG bopcX fOG2 GXICGLPftG 1P0L 2flbbjA qrrowoii uijX 1UGM

J1UJUG GUJ12VOU2 GfLU2 12CfLCJIA LGIJf jj IjJO2G bLOIJI 2 qo UOt ccm 10 fiG 0AGUJhJJGLJI MG

dnruiA oj GW12210U2 tpcA CLGL1G J 2C9LCG LG2OIILCG MIJOGAGL OMIJ2 fiG LTp121 10 IPO2G

oj COUfLOj2 II ipsA pniq 0111 pirntcq unwpi oj bGuuif2 01. 0fGLMi2G 11121 LG2fLICf fiG

2flbb1A q121OW01J uAnOuuJc1J1j fflt0U11G2 ciu C0O2G HUJ0U i unuJpcL o fljGLG1Jt jcnJq2

D° comuJJuq uq coutoj boJc1G2 Ufl2G bLoqnctiou C0212 ffuq GXCGLflG fiG jp0I.

IF gGjLICJJO1J2

LGAGUflG-UGHILIIj 1M0-biL1 bopcA oj HJCGUIIAG2 10 21TJ 1pG mix oj wbn12

20MIJ UI fiG IJGXI 2GCf!OU irnniqtq cprus Hi fiG LillY Oj Wb1112 1 is\cin to fiJ2

2fIbbjA JJJG LG2fIJI 12 hi mJi1uJpin0n2 JUCLG2G Hi MGJWLG L0W fiG GUMLOUUJGIJI jhi ce i2

IU2ILIIUJGUI 21jJ2 qIG mix oj lubrfl2 M11JJ Gjcct ou onbni bucs cuq ffl2 uo GGCI ou JPOL

wx) jpc drls2fiou 12 UOf LGjGAJU1 JU 1p12 moqcj 10L 2hJJJj Cp11JG2 1p12 fM0-bLf

fIY 1jJ1t LJ12G2 LGAGUIIG (n2Gq to fIl1IUCG 2rip2iqAy 01. 12 II 2np2iqA (wnJcGq pA f12TU

UGIIIUIj cowpiuuiou o 2np2iqX to fiG rnbn niq iix ou fiG qiuA njbnr j2 Ip bopcA

JO jfJ14GL cjiiuiA 1jJfl LGACufIG-ufl2UJ 12 UOf fiG 1Wb0LfWf 122fIG C01J2!qGL J LGAGUIIG-

bLG2nmbf JAG WX ou bioqnciiou bJ112 mi GUA1LOUWG1J1JJ 2r1p2!qA

qicnj1 to GujoLcG niq ii cni 1jMA2 ps LGbj1ccq pA u Gdf1JAljGUt C0WpflJltiOU Oj i

G1C GUAELOIJWGIiWJ WY PI2 U Gd1IIA1JGU1 fM0-bILj JIJ2IUIWGUI yIJA Ifl( Oh M2IG IJl1IA ps

MG Juq jOL 2flbbjA HLG f1ucpuGq pJ J2 2pOMJJ JIJ jf1JjGLfOhJ iuq MOIAGLIOIJ (J

OAGUJUJG1Jf 2 fIG1 MJJJjG JGMUJ fiG cOU2fluJQL42 bucs 0 A 11IJCpUGq Jf12 IpG LG liGi

iurLoqnciu c ix ou ontbnt 0 K V1J1JO0T12 qGuMtiou2 2OM 1pf tpi bopcA pp1JCG2 fIG
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ECtOL LjCGt2 JGOflLCG ifug E!JGL COIJOUflC OLtCOIJJflJ
I M H EU/OJJIJJGUt1 JXG2 niq OflOt flJ tPC bLG2GUCG OJ D1OLUU JflCG2 Iii

rpc ruc jiuJc1 OfltJJGUJ couowTc onujj QJ: bb

oU MllCG E 4IO 1G: CJ lAG bL0IGCI ii puouuur uq IwbLoAc tp jix

flJ!1A J{GfIp1IOU,, 1OnUJI °r''g Ecouowc2 : bb

yJjOUGA LAIiCJJGj j uq JOPGLt E' ACCOLWJGJC V b°!t!' JJJGOLA oj uiiiouwutcj

uArLoIJwcUrq couowJc ug UGWGUt j: jgç bb g-
jrxutou: owG IwbHct!ou OL EWGUCA JU b°ll"t'°" jxwou onwj o

rGc DMP1 jç uq M1GL AVOGj 1fIptJtr1tUJ b°W't'° JIXfIOU 19L OUGLJI

jnwfiou, t4tioUI jjx onuj 1: bb
KbIom r'°' 1,jp ObtiwI 2nbbJA o bpPc ooq mq ipc D!1oLr!oun COf o

4:Tg bb iow-
2C1G ECOUOUJ!G2 uq IInbGLGct COWbGIIIIOUH IJJGUCJ1J ECOUOIIHC gGA1GM

1bbpGq OGUcurI dn!ppunw yJJJA12 O ULfl ObdU ECOUOWIG MJIJJ

HUJGLWGP D1J!G1 flTOL DGW1Jg LLITJCGIOU 141: bL11CGt011 flUJAGL2!tA bLG j

DfOLfIOU2I I4BEB Mb QtJ cwpI4q 1AV IQ
ybbLocpc to EU/OIJWGUWI bLotGct!ou: 1pG c'-'r'j JrnTjciucc oj bLG-EfflJ

QOf1jGL FMLGUCG H I'J IA if b1A iq D9W1 B1TLfLM 1jGAGUflG-fçfluJ ' OtPL

OIllqG U1GLIJTOUrJ J)JX JIJg bIIPVG EUJ1JCG: bb j- j
OcJJqGV FMLGIJCG H IIEUAILOUWGUtJI JXtJOU uq tPG ,D01IPIG !A!qcuq: \f JcqcL2

ruq EU/JLOmJJGIJWJ npiqA11 I4BEB bÔ CWPL!qGIEfl1IGL1OU DOU uq vuu MOIAGLfOU JJJGCOL 1 1M0b1T4 Ju1LnwGut: bLGWWbtIAG LX

FCOIJOIJJIC b0W MOLJC UJ bLOLG2 tcuoq flhIiIGL2itA
jflCJJ /ICIOV \JjI1J }Lf1GGL ruq [fUJG2 bOtGLP 1pJJJbJ1Jc1J ffGGLC AJOG2 Juq

-



JG1A!GM bLG !ôO
I YCIOLA puA!LoUuJGuI: yu ycugr OL IuIGuJrrouJ EuiLoIJwGur9T boJ!cA

MCJ rnI 4EUAOUIJJCUI1 DWG pcJJIJCG pGCf4 IIJ 14 WLWflJ Cq AJHJ1T1URJ

iiimi jwu r bt4cc nuriic BGAJCM o couowTc 2Ingi bb

DC: f OOAL1JUJGUI bLiut!u OW iô
fl O IJJG CU2 2pu1fJCI ILCI o fG fluGq trrG: puitotY

couomic mg UGWGUf jj: bb' j-
jpqq J4qe UJJ1 pjjcicucA JjfJG O pjjncut jpx ffGAGIJfIC1 OflLIJ9Joj EUA11OUUJGUIJJ

ujucu couowic iicii : bb

niW cpi f nn.c co bcL D°1P oj yqqfiouq 1 ffGAGIJIIG JIJ fG fllJiIGq ffG

couounc iug UGIJJGUf : bb j-g
/Ju ffOpGLI W I4LLJ2CI!OU COI miq jpqcpj bG1.1JJ!I11 OflL1JffJ O UA1LOIJUJGUIJ

EcouoImc2 ug uuJcur j:jg bb jj-
ECOUOWTC L1GIG OL C0IJfOJ1W VP bOllffI!OIJ OflLIJJJ O EUABOIJIJJGUIffJ

2Q2JCuY Enu b jopc yuqou uq ffOGLI o I{!q vu EwbJucrJ ujA o

qIIupr1fGq pA OtIU2 HObfllJ2 nu GtzfA bLG2 JfunoIc io bb' -
1OL EU/4LOIJUJGUII bLOICI!OU JuIou DC: JGOflLcG OL IJJG EflffILG

JAOIJJIOLUJ ruq EUJ9LCGWJUII Ill hOU1JGA MI W GT bflPl!C bOI!C!

nqr ow iao
Jçn22GJe hLUJ J'fpoi. 2nbbjA niq CBO cwoLuqr1uJ pTuxou DC: fl

gict! o: jgy bb LH-
-


