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3TuO51 b noiiE3oII sr(1 no iasu1 lnEiloqmi svErL nsilo noiisb Iiji!oq 

sdi sbini thnoiEn13ini lo insixe erli bni2isbnu 01 2inEw eno eIqmExe io1 ll 
inonoe ni bo noiivib erli io inemeiBd noiiulloq oi e3iuOe5t bo noii,fiOollfi 

eth bnsiebnu 01 'E2e3en i ii inemi2evrIi bn noiiqmuno3 neewied e3iuOei 

Isinemnoiivno noiizwiiaei ebEii gninienoo anoii3eb Iiiii1oq lo ainEnimIeieb 

IEITII enoii35b IE3iiiIoq Ievo51oM .ibfteb isgbud bn ei3iIoq xiii bn noiiIIug5I 

siB noii31i251 obEii sIqmixs io1 .inSi3ffiSni sqq neflo 2noiiB3oIth sznuoei ioeTth 

snm bn 1oiino bn bnl3rnmo3 no 'Iiv,BsrI esilsi noiif$Iu5I Iinsmnoiivne nommo 

.Cii3iISb isbud ineieieisq sgiI niri eehinuo 

tith iiIidieaoq ecu nuiEgiiasvni sIuiEIsiiI s1EI beiEviiom svcI aith scenT 

n3 ee3nsT1s151q -io eiesisini inegievib thiw elsubivibni nom enoii3wisini 3Ig3I1T1ie 

inilisdET bnE (Q8I) nocaneva bni noeeTLe .eemODiuO I.c3iliIoq 1fl5131bISfli 01 S2fl eVig 

s)II$rn 01 ii1idEni e1ebEsI beiosle n inIi wonle sIqnnxe iob (OQQ1) niasIA briE 
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.noiis!ui d biz5Io gnb! a-ini bns anoitiolaib 
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s eA .a1oiId boathd io Isnoilsrii no bn3qb 01 isqqs aurli bns monooo 3fli 10 

1©iiiloq lo anoiisnslqx3 io1 mocli no 'Ii 01 insiouloi nd ovsrl 2i2iffiOfl03 i!u25t 

aiiOiI3b iniaiaq is± sbi di aairnaib Iqmsx iol sniaIA bns ini1IdsT .anoiaiob 
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noiisnibiooo 1o bnbl moa" no besd eno oini aoioiloq oimonoooiosm Idsnisiauanu 
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".eioios Isoiiiloq nism di 01 iiIsnoiisT1i io siqom gniiudhiis" 

Isiuisn s is atsubivibni IdsgbofwonI lo enoiiosiini oigoisiia lo aIboM 

13Y .anoiaioob Isoiiiloq in3ioiuI3rli 'Iin31sqqs bnsiabnu 01 aiioFth io1 inioq gniiisia 
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oi lE3E noii33b ofIi noilo won bn.B noiiE3o1I tuoi oi enoiei33b 1&iiiloq 

lo enin 3biw £ 5loIqxe oi 3!dnoE5I ai ii n3iDfl13 io1 anoiiqhiq b1EbnEi 3iIoiv 

01 31oI5I3n1i 2i iqq 2inli 1o 3aoqluq 3dT anoiai33b onIi io1 2noitcnB1qx 3Idi22oq 

3v&1 ion ob alBubivibni ijiLi iI 3n11 'kuoh nb1Bi b noiiiib 3nIi ni q3i ii?f £ 

athivoiq ainli di3n1w a ol bnB anoiiniñ monooe &Ii wont b b31won! 3131qmo3 

.enoiei33b 1iiiIoq in3i3ffI3ni Inim3a bo 3luiBn bnB oiuoa 3111 iuodl3 ainlgiani 'n 
313!qmo3ni ioI b3bn ion ai \iiIBnoiiJrni in1i ai 1qBq 31i1 bo iIuai iaifl 3nIT 

ai b5iiupi ai isdi hA arno3iuo !s3iiiloq in3i3ifthni ol eii ovi oi b3IwonA 

diiw b3isI5noD 3d laum 10TI3 Isubivibni :mioI 1BIu3itthq s bo noiiBfrnoIfli 133h3qm1 

.afloiiq3Dno3aim as 21T13 b31sIrio3 nbua ol 1b31 I .l3nIions 3ni0 

3ni .Isial3volino3nu 3d bluorla anoiiq3zno3aim 3d 'sm i3n1i 15111 sbi 3nIT 

3vlovrn Ion ob anoiiq33no3eim aiori a13n1io wonl ion a3ob Isubivibni fbl$3 

lo 33n3biv3 i331ib 3bivolq 23Dni5I133 aiaimono3 iaom bnA .'IiIsnoiiETIi 

01 3B13V5 no m3qqs eiainnono3-non bns ain3buia a3ifnoflo33 :anoiiq33nooaifn 

a33hq gniblonl d b3auB3 anoirioiaib n1i bns a3viirl33ni Ebo 33n51ioqmi di 3ismiia3l3bnu 

3Jqmia i1$rIi 'iiIidsdoiq ecu eismiiaelevo 01 aIeveI nhseI3-i3*LEm iienli woled 

.110 oe bns i33T103 5113 3bBli lo awiv iailiinB3lem 
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fl3um ls alsubivibnl .b32E313I ai Ii Ii wollol Iliw 313ii3 E ni nuqa nied i flfIi nhi2 

51o13d noii33lib 3m132 3rli ni 3v1u3 oi 3uniinoo lliw ii ili i3ib3lq oi '131i1 3Iom 

.noii35Ixb i3rlio 3di lii 3v1u3 111w ii IBril nii3ib31q 10 ior13 3ii2oqqo 3rh 1Bm oi nBfh 

B bnB irlgil B lo b33q2 3viiE1i 3rli iuodB w3iv arrinoo eIqmBx3 nommo rIionA 

sviI i1i i&Ii bib3lq '1i35rIo3ni nf1o 1Bubivibni :muuv ni b3qqolb i1do vB3r1 

ith 3rIT .iwo1a tom 11th 111w ii isdi 1z1b51q 131s1 'r1i iud iiath 11th 111w i33ldo 

lo noii23up 'IBin3m3I3 gninl33flo3 2noiiq3onOo2ifn lo 33n3biv3 i5313 21 513111 if1i 

sis ol3rIi isdi ii1idi2aoq di oi nqo 3d is1 is bluorl2 w isril ggu 23i2'r1q 

.znoiiup b3is3ilqmo3 3lOffl flffl33flO3 anoiiqe3no32im 

lB3iiIIoq oi insiioqmi \11SIu3it15q 3d 'sm 2noiiq33no3aim 31om13r1i1u1 

1cubivibni i1sm2 21 cno3iuo Is3iiiIoq no izsqmi 1subivibni fbs nia .2noiaio3b 

e3isbibns3 10 23i311oq 3viisfn3iIs luods noiismiolni 3lsuIsv3 bns rIisg ol aviinni 

oi bn3i 2noilulil2ni lo qi isriw 3niml3l3b 01 23v11f133fli li3lTli Im1irnia .IIsme s 
oi bns 2noiiq33no32im lo 'i1idiaaoq 3lii lo ssI 3th ni mo3iuo 31dclia3b 33uboIq 

ni isril 3IdI2uslq i ii aunT .Ilsfna oels SIB anoiiumani fl3ua lo noiiqobs 3111 tioqqua 

3111 rioqqua bnB nvig as anoilulilani nhi2ix3 3)151 alsubivibni sn5i.s ISDiiiIoq 3fIi 

Iliw aia3ua 33n3b1v3 3111 lo noiisnimsx3 11313it13q1J2 S isril 231311oq 1o 231Bbibfls3 

'11si33qa3 3d 'srn 210113 113th i1uesi 13 aA .e3rno3iuo 31d51123b 3Iom 3111 33ubolq 

11 f13V3 folios 3v1i33r103 3)151 ion 111w '3n(i isth \13)h1 hs1uoiisq 2111 bns ois1 

.2133113 31S1 3VEfI anoiiq3onooaim 

a1subivibni ni aiorio b3lslsnoD lo 2133113 3111 a3s\1sns 5101513111 iqsq airlT 

q33A oT .ajn3m3nsT1B Isnoiiuiiiani 1n313Thb iobnu anoiaioob lsoiiiloq no 213i13d 

auo3n3gol3iod bns aioiflnoo lsnoiiudhiaib lo 2311221 j33I3n I 31qm1a al3iisffl 

thua niwo1Io1 13c1isM 
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211$ubivibni rb io1IE i&li iziIoq nino bEm d ium i&Li noiicb r1i lEfli 

isfiw luodE noii&niolni Ilul vEd ion ob alBubivibni i&Ii muaas I .'11E3iinbi 'ii1iiu 

bn innoqmo3 riommoo £ vff m iIi1d iir1i ni aiorz t1T .d 111w ai3&FI aorIi 

auo3ngoioi3r1 d 'm vEd a1ubivibni noill3fnIolni lo inuomE f1i 

noii3 noiiEmio1ni a1Eubivibni luodE anoiiqmuea m iuo a1 II noii3 ifIA 

bEm ai '3iIoq E iqobE ol iodi&lw lo noi2i3b 3f11 51r1w 2E3 ni1id iii a1JnE III 
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.amo3iuo IE3iiiIoq avoiqfni noii31 1i3111 13iIE noilEmiolni lEnoilibbE 01 

noiiEnim3aaib noilEmlolni 01 aibiadua lo ai&F1 di eigiiavni oals VI noii3 

b1imi1 £ lo abnEf1 fli iii nb1&n-noiai3b 3iflq iErIi anoilulilani 3iiEI3omth-non bilE 

1iii1oq voiqmi 1gniahqiua ion noi1Em1o1ni 01 a&biadua .alsubivibni 10 dmun 

uouidrnE a&I iwoq Tb noiii1in3no iud emo3iLJO 

i&Ii worla I .anoiiuiiiani IE3iiiloq lo noiiEnirrn31b rIi 01 afnui n3fIi V fl0ii3 

alEubivibni nia :anoijuiiiani ni Ehdi1iup 1qii1urn iir 01 nibni io1 £ ai 31di 

3ubo1q rIi amo31uo Hi 1o aiaEd i1i no \1tu3q 1aE1 JE anoilulilani 1Eu1Ev3 

di 01 ah vig i&Li anoiiuiiiani tioqqua 01 bni oaIE 'i1oq E tioqqua Ofiw 2lBUbiVibfli 
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isfil &1011u1112n1 1o rioiiqohs r1i oi biI ion bn zoiq JiiliIoq rIi ur1T .aiIoq 
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bnB oi 01 3iIoq iaiiI 3rIi 'd b3bivolq 'iiIiiu fLi ithmion I .\iiIrtu 3fflE2 f1i sIiiw 

aulEle r1i as oiIoq iaifl orli ol 1bD1 I .bnoDa 3r11 'd b3bivolq 'ii1iiu DrIi oion3b U IDI 

.gnirb baoqoiq r1i as bno3a Hi 01 bn coup 

nvi js moil 'iiIiiu ffIE2 ciii avioi Ifiubivibni 1DJ lEfli nimu2as '8I 

iir1i 01 mIdoiq !EDiiiIoq r1i Tbi!qmia bn a3uaai thnoiiudhiaib Ith 3i&IiffluI I ffIO3iU0 

\Ino 51fIi lull nimuaas d bnA .noçiv iol iad ai lull 'DiIoq fli fli2OOfl3 Tbo 

!s3iiiloq ni iis lull anoiiEDilqrnoD di b Ith 3iEnimiI I 23mo3iuo oldiaaoq owl 

£3iOfb iom io idi rliiw aIbom 
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I3rlw bnE X ni biq-3Igni ai 31118w 1i3o 31iiw X e1dhv wouniJrIo3 smog 1o lv31 3r11 
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lEril noi1qmua bbE ol i ZS33fl i Ii eoiq Is3inIoq erli 'd neor! is1 ni i eu1v ith itirfi eiune 
a'feiov risibem ecu i merli lo errn iBdi bn esiocb owl 'Ino ciliw belneaeiq eis aielov isth 'q1qmi 

I irfini insrioqmi nibbE flJorfiiw ai1sns ecu 3i&)ilqcno3 anoiiqmiJ eaocLi eni .jIv bsTlslelq 
251311oq e1dioq owl 'lno 5I eierli eieclw eas ielqmi erh no u3o1 



3viI 'th bsianI .3bivolq bluow nsrb b3aoqolq 3r!i 'iiIiiu 3d1 luods nojisririolni 

mus I .(M)D 1o 12o3 iiIiiu s is Isni H ns Isubivibni nA .U lo 

Isijini 21subiv'ibni nA .1sni no ias! is 3vi5t e!subivibni isrli o = (I)D isril 

oath I .thubivibni isth ol !s3qqs 3viiiuini a3iIoq 3r11 as Io ifiguofli 3d fl53 Isnia 

= (M)DMmu1 isth bns j H io1 0 < (M)"D bns 0 < (M)D isril muaas 

3uIi 3rli bns avii Isubivibni ns Isngia 3rli n3owi3d 33n3i&flib 3rli IIsi3IriD 

lsnoiism'iolni M alsubivibni aaos in3brl3q3bni ion ai iIoq b3aoqoiq 3rIi 10 iñ3n3d 
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.b3iudhiaib '1Isnnon 3d ol bomuaas 515 r1i \ii3iIqmi2 iol noiiibbs nI .in3bn3q3bni 

13 n3rlW •13 lo ws.1b o13s-non s 'Iqmia ai floiiq33no3aim 5 213 01 13131 I isdW 

ff011 13111b 3E13VE no ia3n3d a3iIoq 3(11 lo a3ismiia3 aIsubivibni 013S mo-il 213Thb 

s ai isrIT .noiisrrnolni aisubivibni novig Ismiiqo sis 23isffIii2O 320111 13Y .rliirii 3(11 

ni alsubivibni aaol3s noiis!srIo3 s Iqmie iud e25jd lo 3qi 'ns ion ai noiiq33nooaim 
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',d ebErn ai ii iqobE 01 iedieclw b noiaioeb ecu nenlw \3i1oq ecu moib \iiIiiu bei3eqxe 

nuiie1 IthziIi3eqa .noiij3fcridIni bo ae3eiq 14 nlliw aI.subivibni M riOcriB eiov 'tho1Em 

M eii eierli neniw U lo aeiEmuiae aIrnjbivibni lo euthv njibem edi eloneb (Mj4)beM 

'd rievig ai (Mj4)W aIsnia 14 nlliw r1cie alEubivibni 

(1) [0 < (Mj4)beM U]I[O < (Mj4)beM}doiq = (Mj4)W 

ni niaieeb-non bni 14 ni niaeini ei (Mj4)W i1i woda 01 bwioIin!ijnia ai II 

ie&heq iebnu 'oiioq eth moil iflened beioeqxe ecu sioneb W iel I noi1ibbE nI .M 

noiiErniomnIi 

() 
. 

[0 < U j U][0 < U]doi = 



io aiH .betqobi 2i oi!oq erli ierli&lw aenimieieb aioth 13IEm-noiieb edT 

[(M)D - (T4)] eloI5Ieth ai eInie Tb iedmun edi lo noii3nuTb £ E 'iiIiiu beieqxe 13f! 

niEido oi aIBni2 bo iedmun ei1i lo eiorb 1IIm-noii3eb erli wriT .(1 j4)W + 

lo level nilueei erli 0 = (1'°M)1.W + [QD1UT4)D - (°T4)ai d berifleb 2i 

b iedmun erli i13rli 11133e1 noth13qmo3 o1 .(14)W ei ai.&IIew lth3oe beioeqxe 

d benileb 21 OMHQ14 mei22 mubn5IeIel £ duiw 2nij3ido ieiov rbe ni 
ei eiillew lth3oe bei3eqxe eas eirli nI .0 = (oMUVI)D 

- 
(oMaaM)a 

( oM3a4)g + [(OMU4) 
- 

(oM3aM)fl] 

.qidaioiaieib 10 eer$insvb13eib owl brIB eEinnvbE enO 23iuiiflebi 2ia'l,ns airiT 

e-iiupar 01 eviirieni 13i13e-i end 1J3m-noiekeb eloe j inrli ci eninnvbs edT 

ci (Mj4)W ecuned ci inriT .ob 3n13omeb 1$ ni clnubivibni ndi noiinmro'1ni 

M ni nianei3ni ci (Mj4)W inch 1zn1 ecu bnA OMaUT4 ebeexe "°M j4 flu fIi2135I3fl1 

.noitheb ln3iiiloq ecu evolqmi ol ebnei noiij3mlolni ni ieini cidi mdi eeilqmi 

eebieb Inubivibni elgnic n neriw inch ci qic1cioiniib 1o eninJ3vbn2ib icifi edT 

eihem e3iloq ecu lo eweiv 3iinrI3n'eoibi ierl io eirl beiqobs ed 01 Ci '3ilOq n terhieriw 

-non ci (Mj4)W inch izn1 ed lebom en lo emiei nI .noici3eb ecu i3eIiB -- cv efhi -- 

ol cbnei 213li3m-noiai3eb lo tedmun ecu ni noii3ubel ed it$rhi annem M ni ni2Eet3eb 

enoiCi33b mn3iiiloq neetow 

cifiened 1iliiu ed ceinnimile ii 113d!i ci qidic-noiniDib lo eninnvbncib bnoaec edT 

eelnm rIir1 oc ci noiisqi3iilnq -Ieiov inch 13131 ecu lEn llsz)e5I .noiiEqi3irisq lEoiiiloq 10 

i31$qmi cii dguoiiii icut ion iiliiu tiedi ei3eTbTh3 noiiEqi3iimq eel13ubivibni Ii '(mo eenee 

lo eiuoc aid ceiEnirnule qidle-ioiEi3ib oi rl3iiwc edT .(Ii3etib oath iud aemo3iuo no 

ci noiinui Svii3S1do isrl 10 cirl eit1sw cisr1Jo no 1r1isw smoc eiuq sm-noicisb srfl II E 

svi11nsc51q8i erb no dug i5m-noici35b 5r11 ir1isw sth ci 'ç sieriw (I j4)W('ç + 1) + [(H)D - (VI)H] 
.sit1sw c1nijbivibni 



d 12uj ion 51th13w IBi3o2 biqx3 n&k rkiiwa oili i i&LT .siiIiiu 

[(oMaaT4)J - (°1VI)H]- 'd o21E Jud (cxOMW)W 
- (1 1'DJUVI)W 

i qirkioiiib lo &f13 !IBl3vo 3r11 1311i3r1w 3nirrrii3b ol 3Idi22oq loft 2i II 

1l bnE (v 3i11) IBngi di o innoqmo3 3i1E13noibi 3111 uI .3vig3n -io 3vioq 
jIBrn2 'Iinei3iflu2 ((oM3IT4)J - (oMauM)a) noiiEqi3iiliq b 1fI3n3d 1351ib 

oi d3BoIqqE ev 3111 lo nthiEv r1i aA .'3E13om3b ol 3!dEi3I5Iq 21 qirkIoiBi3ib 

iqobE 01 131113f1w lo nOi2i33b 3111 ol lnEv3I5rxi mod 21 lim-nokb3b b dmun fIi 

\3iIoq 3111 moI sii!iiu b3133qx3 3111 no 133113 2qif121OiB13ib aunT .oiIoq &11 

13311b d1 2J bnA .3viiiaoq '1imee3zn ei rbinlw (I eOMM)W - (1 'DIUM)W e3rbsolqqs 

bi33qx3 a fl3EolqqE 5uñ13w Ith3oa b3133qx3 oi an13Eo1qq noiiqi3ii1Eq bo iiIi1u 

\3iIoq 3r11 moft 'iiIiiu 

ol 3IdI5I5Eq i z l3om3b bnEn1 131110 3111 no ii1 1in3i3ffiu2 21 (T4) " D II 

'Ino 3(11 au(1T •oMacIM 2en13o'IqqE ''M iinimni aerf3l$oIqqE (4)" D aA .qin1aio1iicib 

.23112mEv qirkloiEiz)ib bo 1fin3d 

lud 3i!oq 3111 mofi iiIiiu b3133qx3 2321E1 qin1IoiE13ib lEnli al '1u1idioq 3110 

jEnli 3d bIuo3 ii ai lEnT .311ew Jthooa beloeqx3 aiewoI 22513(11911011 

21111 nI •(0M3QM)D - (oM3aM)a n&1i 31 md 3viii2oq 2i (oo oMuM)w - (I'31'T4)W 

lud anoiai33b IE3iiiloq isfled ae3ubolq Ii iin1i ion ai 3E13om3b iol in3mu1E 3(11 32E3 

.in1h nwo 2ii ni 31dii23b 21 noiil$qioiill$q lE3iiiloq bzold isnIl 

-noiai33b bo l3dmun 3(11 5r3rlw m312\2 E bo 233fI31J32f103 3rlT .vrbisiIO 

.qirlaloisi3ib 1o 320(11 01 is1imia sis 3110 01 Jsup3 1 2233311 ion lud iirtfi 21 

3111 2i (M)M 313n1w (M(M)M)W 21 ith1w Isi3oe b3133qx3 213Asm-noiei33b M 11iW 

ei (M)T4 .m3nli lo M 5IE 513(11 nsnlw anisido 1515m-noiai3sb rbss alsngia bo lsdmun 

VI 



2i eIEThw 1th3o2 bi3qx3 no M ni nErb lo bBqmi 3rlT o.M ni nieBI3b 

Ithiisq 3ion3b aiqrIo2dUa er(w (M(M)T4)MW + (M)VI(M(M)W)MW io15Irli 

2A .vithoq bno3 uIi bnB 3viig3n i noiaiqx airli lo nri3i 1ii1 erlT .2vi1Bvhb 

arrrI3l owl 3(11 b mu sf11 lo ngi2 orb ,qidIo1B13ib ol '3it3omob rnoil fI3liw2 odi (111w 

2uouidrnB 21 

iodmun IEmiiqo orb luodE 2noi2uI3no Iinonog rkmoi 1onn ono duor1iIA 

OlE oiorll 1niI .niion ritiow ois alnioq 351111 jobom aidi ni 21 im-noithob lo 

oldEliRvE iaod orli isril oi3i1oq ois3ovbB elsubivibni omoa :bFiow ofli ni 2)InBl3 

.eaoqqo tsiov lo thoijm isv orli isrli bns 2uoriseib od bluow 2ieogue o3nobivo 

Isrniiqo orli isrli eurli brie ogis! '1erneiixe ci V lo oonithsv orb lEril cicoue ciriT 

.ono nsrli ioiEsi '1niE1lo3 icomis ci a Ism-noieiob lo iodmun 

s (11kw 1ubivibni fiB oi irigiow srom on eOvig niiov thojpm oaii©od bno3o 

3)151 iOn coob ii o noioIsiq ?Isow B riliw ono oi nsrli \3i1oq B iol ozrnsiolo-iq noi1c 

M rliiW .cAnin lo luibrisil s lo sxioullni orb olulib '1issig 01 alsubivibni 'nBm 

ngie orli d bonimiolob ci '3i1oq orb iqobs 01 iothoclw lo rioiaiob odi 1sm-noieiob 

3-th1 ei M isrli oaoqqua . lo oulsv nthbom orb aulq 5 + U lo lud 5 + U lo ion 

thriovo orb ni oioilw oismixrnqqs 01 bocu od nsz msioorli iimil 1E-iino3 ofli isrli r1uono 

oIiinsYIoq ofli noiiqrnuecB cifli iobnU .dllth c'Isubivibni nsiborn orli V 1o noiiudhieib 

13iBmixo1qqs 21 eoil oulsv a13iov nsibom odi siodw V lo noiiudhieib lislevo edi io 

001 riliW .i'v\0 lo noiisivob bisbnsic B bns 0 1o 1153111 B (111w boludhicib '11smion 

or{i noowioci niod lo oonsrb Q B esri V nsibem sf11 5IqfffBx5 io 21e)1sm-noiei3ob 

ol = q) nisl-133 1lsuriiv i bns noiiudhieib aV lo aoIiirxo3loq rIiOô bns r1i0 

-noiciQeb M Io [bEe eer1w 5ffl eth ,ol VI lo euIEv rnuhdiliupe rfaM eth ci (M)4 I1EmoI a 
rth1si 3!1oq erli moil ii1iflj beioeqxe culq (M)D - (4)H eimixEm ol T4 ierf m cirl cscoorf3 215)IEm 

.c11jI 3i!oq eth moib ii1ij be1eqxe no inqmi cLEubivibni rbe csah M cA .nevi ai cr14 cierfio 
.cIIEb M jIicsi £ ai nrii worla ri& enO 
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Y rimbom orb io1Bm-noiai3ob 00001 IIjIW .2oIiino3loq fLiOV bn rbO orb noowiod od 

.noiiudhieib i b o1iino3ioq bn bnB i1i84 orli noowiod i1 01 nthiio lluhiv ai 

oiBiobom i 11&n i oio bo siini3iv orli ni V lo iianob orb ao1nu urIT 

ou1', nthborn orb ii3rli nthhoc ieomla ii o1rn oi riguono i 2io1m-nokioob lo iodmun 

ouIjw nomrno3 orb ol oeoI3 iov i (eV + + U iorb) ethnie e1o16m-noi2i3ob orb lo 

1o1i1nu 'cloy 21 ii ou1Ev oiuIo2d.R ni ognd i + U oiorlw ni 2urlT .5 + U 10 

oiioborn £ ieuL isrli ewollol II .33n3l&bolq aiho1Bm orli io&uIE 111w 2 orli ith 

lo 130110 ovi1on orb oinimi1o i2omIE 01 rlguono i elothm-noi2i3ob lo iodmun 

oirobom i ino iliiw briA 
. 

2i2\1EnE 21(11 ni 2noiai3ob IE3iiiloq no iowoq boi1ino3no3 

lo ii1idsdoiq (11ima riguorli) oios-non £ 213r1 ono rLe 2Iolirn-noi2i3ob lo iodmun 

orIi HErb noiismioTlni oiom oiiup 2ioli$m-noiekob orb 2urLT .omo3iuo orb gnhi3OllE 

\3E13Offrob oiuq iobnu bluow 

lo iodmun orb IoqEq 2irIl ni bothnJ$ 2noiiinobieno3 orli lo acrnoi ni jnua nI 

iom ed oi '1oli1 21 \3i1oq orb lo iftonod boiooqxo orb omixjm iErli 210)li3m-noi2i3ob 

IEU1OE nA .'CIinuo3 th3iqi 10 noin3fuqoq orb nErfi 2201 rI3um iud ono nsrli 

iodmun boii2ob orli o2oofk oi od bluow £Obi eirb 01 02013 0ffl03 bluow isdi inornognsns 

.noiisluqoq Ilul orb moiI mobnsi is flOii3OIO b flOi2i3Ob lsIu3itIEq £ iol 2lsubivibni lo 

orb isdi i lo1srn-noiai3ob lo iodrnun Ismiiqo orb iuods o1sm ol inioq b'xidi edT 

lo muun[ino3 s 21 oiorb oznia .insvoloi niEgs ei noiisqioiimq lo 'ii1iiu i33iib 

lo iodmuri oiinft 'ns rliiw noiisqi3itlsq moil ii1iiu l3olib ogslovs orli 2lEubivibnI 

lo iodmun 1b3m £ gnivsrl isdi od 'sm ii 41uoi s eA .oios ei 2-loAsrn-noieioeb 

IsDiiiIoq lo 'n1sup ogsiovs orb lo 2rrrbol Hi omo3luo 123d odi 2o3ubolq 2-IoIErn-noi2i3ob 

lo emioi ni orno3iuo leod orb eo3ubolq noiisqi3ihaq Ilul gnivsrl isdi lud 2n0i2i30b 

.515113w lsi3o2 

QI 



Io 3q\i ix3n 31T .nod1nim9ia bni noitiiupA noitimioThI o 9ibidu 
boqoiq iuodB noiiBmloIni iiiS .bw1ouir1iIi2 ai i3biano3 I iui&I IBnoiiuiii2ni 

eiom noiijmioIni 5[Brn iiirli ioiIoq wriT .woi2i3b 1&iiiIoq e3volqmi iiIoq 
i.iid ouboiq noiiEmIoIni iiupz ol alBubivibni giuon lErli bnB &dEIisvE 

a3mo3lUo 

3r11 221BI 22322Oq IBubivibni ni noiiBmioIni lo lnuomB r1i ni jr3ni nA 

U.s alñnd airli ;3is1Iw ir1gir! abI3i ili no 3rli ai naorb oiIoq eth irli boorliIIiI 

3ioI51rl1 n W .iiIsrriix viiiaoq B a&1 noffl2iup noiiEmlolni wriT .alBubivibni 

lud enoiaib !soiiiloq 3volqmi gB'I3VB no noilEmlolni ol a&biadu2 ir1i laul ion 'E2 

.31&113w Ith3oa bizqx aisi rIl 3fIJ31 3ffl02 13V0 iBfIi 

5thIIew bi35qx3 aeIii I.subivibni rI3E aiiov 1o muuniino3 filiw (IIB3fli33qa 

iBrli 02 14 aoorIz Io1313r1i thubivibni rI3BdI .fl3vi 21$ \3f1oq 3r11 moil 

13v3! nii1u2i r1T •'I4 = 14 aaoorb IBubivibni rbi i i&1i :0 = (M)D - (M) 
airli ii ( oMacIM)w + [(OM3QT/J)J 

- 
(oMaaT4)H] 2i 515113w Jsi3oa b3133qx3 10 

lo viiJ$vr1b glT .IIo iiid no'çxv aSlBfn 14 ui 38B513rn boiBnibIooo B flOiiB1JlI2 

ai 14 lo 3uIsv nommo 3f11 01 133q251 rLtiw iiliiu ael1$ubivibni 3vii1$inasIq51 r1i 

.(3viiiaoq ai rbirlw) (co j4)W aulq (oMaa14 11$ 01 21 rl3irlw) (VI)D - (14)8I 

lo atinu 14 nhiup iol biadua lBmiiqo rLl isril a3iIqmi 2i2\IEn1$ airlT 

biadua ir1i rijiW .InEianoD \nE 21 )I sr3rfw )I - (cx j4)W miol 3r11 231Ri noliBffrlolrn 

airli eaurlT .0 (oo Y)MW + [(14)D - (14)'H] lErli 02 14 23200f10 IBubivibni rbB3 

14 lo iorb r1iimixBrn-slfj1I3w di oi abI iIoq 
noilBnirn3aaib bnE noiliaiup3E nojismiolni tioqqua lull a3i3iloq lo 231qffl5x 

Is3ililoq 10 ias3bsoTd rli ol anoiisinsio IsiiiToq nSaiJisq-nofl 01 ibidu 3bu13n1 

lull asi3iIoq lo asIqmBx3 3lldue 3loM .rnb3m awn 3f11 ol bns zisdb bus arbqa 

fli 3310V i'issi 13 211$UblVibfli b3mlolni-113w vig isril 211O 511$ 2133113 ifirni2 3VBfl 



awn lo ainm3a1obn3 3rli ir1w 2moia' 1qmEx ioI bianoD .2noiia1 

nibnu1 1i ol inihoqmi i.c iufl 13iii1oq idio bn quo iexini noiiinio 
.enOiai33b 2I3iOv e3lleuflni briE b3i3i1duq I5biw 51E 10 vii iEbibnE3 i&li 

iiid d 01 bni fl1o 1o1 ii$bibnI3 lthin3ioq 3�liI einrn321obn3 rzbLsm 2llwbivibrll 

gninoqqu2 23iEbibnE3 q1rI 2noii3E iir1i wriT .iiov Ivi3 rIi nErli b3mlolni 

.2mo3iuo 1B3!ilIoq 3volqmi eurli briE e1113w Ith3oa ierlgirl b13i isrli 2313i1oq 

b noiivoIq 3111 eq1 iErli m3ldolq 3rIT .29vi1In3291cI3$I b9b9Ia nitiuba 
Is3iiiloq nivo1qmi moiI n01i3313 ni io1d 1Ebibrisc thiin3ioq ol nothmio1ni 

is 23i1$bibnE3 3111 'I3fts b3bivolq 21 noiismiolni rfi nr1w ethE ion a3ob 2emoDiuo 

viisin31q31 bi3313 voiqmi F13VE no noilEmlolni lEnoiiibbA .b313313 

32uE33d briA .i&l1ew Ithoo2 iol Ieii3d 21 '3i1oq rhiriw lo gnibnEi2bnu i 111w r1i e02 ob 01 'ii1id,s 3111 3vsrl bris 315113w Isi3oa 32151 01 irtsw 23vi151n3281q8I 

noiismiolni lo 111110mB srli asi3ni isili 2331v3b wriT .noilsmiolni 2irli lo eisd 3111 no 

2mE1o'Iq gninisli 113mlol 25 113112 -- no!13313 113111 lIE niido 23vi151n3251q51 

Iivi3 lsnoi22&Iolq £ briE 2'i3eivbE ilSqxS 1o elsnsq iol esloi Ith3fiIo nrissr1 sviinleigsl 

2fl012133b lE3iiiloq 3volqmi -- 

s esbivolq noiis3ubs i2oq xs jsbom srIiIo 2noIiqmua2JS 3111 isbnu bssbnI 

.b3r131r sw1s i lloq 3111 nurri,3noo noi2i3sb 1331103 r1i isril nhun3 lo 

ni 'd 11520(13 131113(1w -- Isubivibni sno sisrlw m312\e 'ns lsbi2no3 11E3fli33qa 

bns noiismiolni lo 2333iq 14 1111w b3bivolq ei -- 2fIE3ffl 131110 3(1102 'd io noiiosls 

siiIiiu b3135qx3 3fIT .bsiqobs i (3iIoq 3rIi 13111311w 3b133b 01 iihodiu.s sri bsirisig 

1tsubivibrii snc) ieu[ ai 13)Ism-nolai3sb 3111 331112 bnA v.(1j4)W 211111 21 '3i1oq erli moiI 

flOil3Wit IEIIW W0fl)I o1 3I1 10 311 b33313 ai 13Am-noii33b 3111 Ii iidi is1 3(11 a33313n ir1T ' 
3d 03 luo rn1fl noiiE3ilqfflo3 if1T .3viiioq i iIErIJ Irii 313VE 11E J3f1 noiisluqoq 3th lo 

.lnEfloqminu 



£ vErI (14)D ir1 io miii oi noijEfirtoini r1i lo aio di muuniino3 £ 1o iuo 

d bimix2rn 1o1r3r1i ai 31I3w Ini3oa .elBllew 1th3o2 no iqmi 31dii!n 

ihiw U won! i !Bm-noii3b r1i i&Li nm rI3iclw with s!hsIiidiB 14 gnblnm 

mum m rIi W r13E31 51O15tf1i 3iIOq rli inoif ffi3nd bi3qx3 r1T .iniIth3 

oi iiIidE e!Eubivibni oi aiimil m i3r1i aiuoo lo 33ii3Eiq iii) .uIEv 3Idi22oq 

noiisnriofni 1o Inuoms rh will ;woii33b ni!b oi io3 bn noii&rnofni tho2d 

(.biimi1nu Ion 2i 23viIEin1q3i ol b3bivoiq \1IBujas 

£ ibnU .qii1ioiiib ol 31dsi31iq IauouidmEnu 2iqi 2irli 10 mei2'e A 

noilErmolni 01 i1i1Eni3ix viiioq 511$ str1i .mubn31I5i i ibnu ai iw[ qudeioii$iib 

lo u1sv nisirnixam-ithI3w 3r1i v1$rI ol ithrn-noiaizb 3!o orli ni3ioI .noi1!Iup31$ 

.14 oorb ir1 io miii nifl1 n1$rli siiul3w ir1ir1 esuboiq 51o13If1i 14 

m3j2\2 mubneioIoi ol 31dE-13131q 1h33n i ith lo j 1fli3r1W 

I1$3iiiloq moñ ii1iiu i35iib 3r11 1o Iuiiri 3111 no bn3q3b bnErf ifho 3111 no 

mie nr11 iiIiiu iiib ebivoiq lErli nii1$qi3 1$q b 131$ 3111 2i ii II .noiisqi3iiiEq 

2lsubivibni :mumuiqo lEdoig sill 21 s11$! 1hE1iidi 14 fhiw noiisub3 l2oq xs b 

b3is1s 3111 bns elSYSI 3Idi2aoq i2sr1urI 21i i 21 (14)D - (14)81 iir1i oe 14 oeoorb 

srli b 2iñsn3d bsl33qxs 3111 113111 o norb ei no!11$mlobfli 1 o inuomi3 e3vii1$inse3iqsi 

on svErl 2n0i1313 2isiov m3ia\2 2irli ni iuH .Isvsl s1dioq ir1gurl 113111 fl 311$ \ç)iIoq 

'd b3nimii3b ei noieib 3111 ;i1oq sdi iqob1$ oi ir1isr1w fo noieizsb sift no i3Bqmi 

21 bn !noii3sIs isri io 2111 151113 2n1s1 sviii1nss1qs1 b3i3313 Sill nojismiolni 3111 

211$ubivibni huh seoqqua ol sId1$noe1$st 2111 .noii3sIs sill 10 emooiuo sill 'd b5135111$nu 

bsl3sqxs )2133 21111 nI .noiii$qi3iiThq 11$z)iiiloq 10 sqi eirll moi:1 ii1iiu on is udim 

'ii1iiu bei3sqxs nErli 2251 10 siom ir1iio ed 'm rbirlw W iau[ 2i 3113113w h$i3o2 ( 0MUJ4) + [(0M14)J 
- 

(0MaJ4)H} mubrisio1ei isbnu 

noi11$m1obni wsn ol 32flO25I flu 2noili2oq iisrll 113i1w2 2svilBlnsesIqs-I nsrlW 



th m r1i wriT .aoqqo 13iov lo 'thoLBm 3rli iErL anoiiiaoq oi nir1oiiwa SiB 'srIi 

iasd ai v&1cI ',sr1i iErlw gniob bnE i15tq 'ihojpm di i&Iw niob nswid 2i3111fl03 

isiov ni2B3iq lo 2iiISflSd srli iowol iErli 2noiiuiii2ni anoiiEuii2 rlou2 nI .13ico2 iol 

2jimil inisi 5113 2m2in&bsm rbua 1o aslqml3xs owT esrno3iuo ls3iiiloq svoiqmi 'tam 

io n0ii35188I i13rli oa) &iulo 1o amisi no1 briE (ii1idioq i Ion 2i noLt3sIssl inch oe) 

.(iaslioqmi 2251 21 s3fflo lerilonE ioI ninnin 

MOITUTITMI JADITUO 10 MOITA14IM$13ThG HT .V 
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