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eue cia iu qcpaçca OUG bOL!C1IJ&L

JJG COJTLLOOUJ OL JIG cJua2Loour Ocit CJ9'JUJ2 COUCGLIJ!U VaFC)2 GJflAIOL fGLGOLG

yu jje;iou O bLGJU4OL?i couqrrcç 18 &JfAX2 COULOAGL2WJ MJJ6JJGL JGAGJJGq in
2rrnJeq O pe SGLO
coat a iç pojga cten mpeu Uou-Lth 2ciL combouen o mstJu9J coaç !2 B2-
GXCGG O2GLA6 mutiua JJ}J12 COUCJI121011 18 opnaç 01K meøautc 0 WOLHJUJ

as couapncç bLGqcçeq cousbGc!f TAG bLJCG C02f muLine uuq apo& puç
iuqnaçr.A uq uoqcja o combcçJçJow fl2!u qeuuq eeçimuçea wig jLm cbcçX
ouq JJUG o eiuqeuc& aqscp LGJJGB cibon bçetu oj cubciçX couaçtwna w flJG

BGCØH2G G2JWBG2 0j WUL1UØJ coaç LG JJA&22 concLoAGLai$f ns bteaeuç 2Gc-
btoiuge g qiLecç &uq pJpJX CLGpJG megacite o WUt1IJJ coaç
cecpuojoV oj 2fIL LeEJ.r!u wig couçewbototX Bnqca wig coi.upiuc
itS pots uthicq Ju oçpet OLJC (ceueaois ouq tnjpif 10o2Y ambje bLoqrrcçJou
GAGIJCG 12 115 be'ti poaeq ribon o ¶LGC4 cousboLI2on oj Mice mutiuoj coaç ya

SGL& at pejoitc M6 luçeLbLeç p VJ{C o
iuçettnbçiou& wig iucplqeg exçeuqeq benoqa iii picp bncc-coaç me'tEns GJJ
q6CL60262 115 buce IpeaG Thice ffi2t2 B2feq oponç Aeot& ujpeiç açp eame

GUfLUIJf& CI°0 2 abLGCJCeJ2 oug 'qtpncjge flL0fp6L2 &ete meç miçp 2pstb
OflJGL couaojqoçoua

couaopqoçou }TBB LGCG1tS j&L J622 2CLJTpUA L0m ecouomiaça puu uccotqeq
O!V v16Jcu jppocc& ouq 2ntbtieiuj? eojnç1ou o 2noL
botç o 201556 bojiçicoj motcmeuç picp pLonRpç JnoaGcnçloua uoiuaç

pi ThTIJ cpc 6qGL0J OAGL1Iwe1Jç zjjeq 015 UIJçJçLH2ç 2IIJf B0IIJ2f Y2JSC °
jj) ouqp? jj 4JJG combuuA itoe cpe uJuçp JoLe2ç cothotoçiou ITS fluiçcq

I1BL jtnac 02 LGOLBUISGq 02 f pG V''1°" 0UL g9wIu C0mb11X (vast)
qccuqGa tOIIOM!U f}JG jptuncJou 0 H.BL JLfl2 I1J!cJBJPk OLouJsGq W Jgg fJJG

1p!2 bobet acnqiea GUçLA w;° ymeLicou anoL LeJiu iuqnaçA !
fLBC1IJ fJJG GAOJITTf IOU O B 2JUJ6 JUqifafa OAGL qatoçJolr
GIJAILOUUJGUç 15Gc6220L!IA !UAOIAG qAIJBWJC coUceLuaa cpe 12206 12 pee; exbjot€q p?
euçil 12 0 cJAIJBIJJJC btocea& oiiq ou JUc1TmpeUf2 ocçiOUa 2jflbe ice couthG;!c!Ae
zjtus 1A11J acibbot; boçouçioj topouopcA 0j bLGqwcoLX 2çLufeTer peconee
;pGOLGçJCBJ tAOLJC B2 cjBLijeq cjJG LBIJG O 2LBfGG2 BABIJOPIG 40 015 !UCPGU
jye couçrncreq GXGLCICG oj zuoqceç boast gebeuqe nbou qe;ettps euçLA ffGCGTJ

j. pJçLoqJTcçoIJ
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ciçpei couafL1u euçr.X ot lugnee cxiç JJ}J12 2fLUf€IC 6j6Cf conjq obetUf C
2UCLIUCG2 !F2 OMU CJILECUf btoijça !' OLqGL fO LGqUCG 2 LIAUJ,8 bLouca Uuq

OffL ptoq qeuJçou O BLGqUf IOU 2 UUA UCOIJ UU UCnUJpGUp LW 1HJGLfUJ6B
lAG OJTfjiUG !U aGcpou 33 ou woqeja oj couthcçiçioif Uuq !' BBcuqjr
fJJG 2f&fTC uoucoobetçiis edrnppunui onçcome JU QIf}JGL bucea ot dn&uçIfie2 U2
cxcjrrqe combcçiçi&e couqsrc U2 mi exBj9uuf1oIr 11X combe;ps couqnc lAG WGUU
B'U 'c mupu' mJqer. Uu? boaiçrte 2UJJqULq UUA eAqeuce ot bLGqUfJou mneç

e conjq &uq bGLpUb& lAiJJ UL&IG ponç UBbLobLiUçe boarçIAe 2fUUqULq
U JGUJ 2eU2e lApUc a btebutcq cJUaaIX ru u boalfiAc 26u2G

W 1mBj€w€uç1u JGUJ 2çnJqULq mUA qeçet oue pIOW cJUaaiQuu Ua bteqor.A 1"
U JGUJ OL UOUJJUfIAG 2fUIJUL Uuq U 2C1€Uf 1C OL BoaifiAe cue bLUCc!CUJ qfflcnJfIe2

muq U AU2f JG&J I!cGLUfITLG Uuq CU2GJUEi 20 fJJGLG 12 U ueeq co qacpJnI2JJ peçmeeu
exbpcxçjX wponç UUcJcLHaca btcquou 12 U pnssftoLq WçOWUPCUJJA prua cc

y iioçe upon; ciii. qeuçou o cpc fGLUJ BLGqUfJOU yjçyony cpia bUBGL a UOf
pL!UIJ OfJJ 2fLUfG4C c}J!UJCiU Uuq W9tJCGf qucu cc pGUL

PA6 COU21GL eucy exbjuuuçiou rn ciii UUUJASIB o ;JJG mUlct GIJçLX ebiaoqe&
IP' Je U2CLIpG2 U LeblifUc!OU mof LAG fO 1fffC
26fl puq U cGLcU!u qeceuieuç .AUJHG uuq LeuoLceq puttieta uJL6Uq2 " GX!2f6JJCG)
Leuu rnqnaçi.X onjq yote ;o pe bteButeg cc ucc enpaçuupj J022e2 j4Jna w
H ULflIU fJJUf BL!CG IAUL2 qemcu2cLUc6q cpu; uu? tonB iuAuq1u fpc anet
Bntae Uuq jeULuu crn.Ae LUcomUJe2 tot bteqUcJcw) E!cpUe (fr sss) 12 ! fy12 AGJIJ
cyuqaçeu (]-aoo) UUcj CUPLU! uuq mctquu (Tool) J0L a!RuUn!u LebncU;!o& Jou
qucou (€e IA1!J0m vuq gcpctça (ioY KLGB2 Uuq /A!raou (1083Y BOJfOU Uuq
0L 2GAGLUJ qeteisc GXBJUUU4!OU2 eucp coaeaBouqu fO U moq€j cjj LU;!ouUI bte—
12 ;JJG BLICG ffi2t2 .usLG bL6qUfor.A mc€tht6c&ccU 12 teujj? uu nmpLejju
UtficnjUfeq ttqçjJ teabecç cc flJG VLPHCNG flLOfJJGL2 RLUL ' aecouq iIJfeLbLefUficU

eueuqeLeq p? wetter. utteemeuça 1p!a 18 Boaiçioif Ujçpontp oujA villA
iqe.& ;pe euq o buce tAUt tejjecçeq UO UJOLG f}JUU f JIG ucLGUaGq COUCGIJcLUc!OU
mUA yuLe jeq cc TucLeUaeq cowheppou uuq peuce Jc&eL bucea rWGJA!8G Iii P!

IP UL f/tO exBjUuUicua jpt GUCJJ bucc &UL E!L8c fJJG UJGLG UCf O ciiçr2t
lAJJGfJIGL !f occa
f JIG WOLG tGUGLWJ qGpWçG uporrc /AJJGfJJGL bLGqUfOU CUU G U LUfJOUUJ 2fL9TGfJ Uuq

UJGUf& tAJJIJG CjoaejX ;o BULcICIIJUL JUCf a cj fpc BITtUE uqnacLA G.AOJCG

ayutb LeqsiCoua pi LGxJGq bqccv j4peA qqjet JUfGLBLG;UfJ0U JJJJG!L ULtif-

bqce nr.a• BfDcP etpe (ioeo) uuq E!cyueL (Joeo) Uttee ;puf euçr.A
ffG8GULCJJ cm ;pa beuoq c ;pe uqnafLA cou;U!ua uo qabnçe UOflf fF6 UCf O

cçper) U UJOLG teuetuj qepue uponç GUJBJLICUJ LGJGAUUCG o BLGqufOLA UC122
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('loejiom ouq JGA0L!CJC bb 510-550)
bLIcGe in cpa jon Mill ;pn monjq pate peen eoueq a ;pe huGe LGqnciou puq uoç OCCIiLLGq
01 file WULICG 01. O (Jj2C0flL0G GIIfLA 0j UGR JLW2 pI 011 GflOLf 4O 0iu J0LGL htouca MO
buciu GJJBAJOL l11A0JA 0 LGflGfIOU !U BL!GG epotc LflII 20 02 o qLite combeiu flLIJIR on;

1JJJ2 qciqou 12 etcOLqolJCe JMfJJ u; j€seç 0116 2flfG(J açouqouç tGqscoLX

anbbotçiu iuauinpau cauceLIJlIJ iuqnaçA
jyuç bupjicociau 12 cye eantee tot maeç at ant qvço oiJq mncy at out

uaçyiu cambstea taJçp M!JJGcf &iJq flGfl1\ %%S%SC %0IS&. pZc€ '\OtL-
bteeeuçeq pete LOt U cauçembatotX cytarncje at ;pc enEot iuqnaçO

açoupu mqneçA ouq eyanjq PG cauanjçeq tar. U mote qeçsijeq CyLaUoIaV
(mob) ouq GLPG (ioeo) nacJ onpyoa btazqqe IIJA&TIT&PJG rnqsvce aL cmqer.-
JJJJG jsiaçotA a JJG yuJeL!C9v 21T0L IJqli24tA 12 oqiintupjA cjtamcjeq pA EICPUGL

r II!OL!C91 OA6I16tA

GUfLUUf)2 cobociçk

JflAG qebeuqeq nbou opaeiJce aj o ctaee-moqccc moc!Ae eup2 oug
occommoqafGq piff eAGufnoJJA panyç anç pA vaicci yccauJuJaq0fau 2G6U52
s p1cJJ caucjnqe& pqelJA caunueij;a cii acpet euft&uça JJ}JG2G JAGLG Jill;lojiA
Q CUJCflJ9f62 IUfGLU&J L9fG8 at LGOLIJ 9t A0L1002 f}J60UG2 at bteqoçiaw aecciou
bLICG tAUt 1J qefUj JAJJJJG aeCfJOU 2 GXUUJJUG2 f}JG 3btecjceje euiot ebJ2aqw ecçiou
abutjceq uetce buce frMt2 2GCf IOU 4 GXUUJIUG2 ;pe VLPHCNG pLCfJJGL2 GUf tA oug
nuqet cpeee cauqiçiour jye uexç aecçxoua uqqteea ;na euçtA ebaaqea ;yuc
LeuuIuW rnwcnJcA oj, eUfLA rniq ou an; pue a baaaipje maqea at bLJcJU peJJaAat
tANGY vasc obetoçeq jpa JIJCJ0G8 U 2C088JU a ;ye cac; 2fLffCflitG at eITUL
at JuqnaftA)a y!açotA pi aecc!oIJ 3 tAG ançjme ;pe cawbefif TAG euiqtaumeuç iii

lP bynu at cpa bobeL J2 02 taJJatA2 1jj5e uexç aecfIou bLolqqea on AGtAJGtA
LGAGUJ2 ;pc pnnça fo V8ffC32 ttipiiueaa cc boA t" bteqoçiaw
LeJufIAeJA mote coaçjA VBFC JJIJJ iii Jaffi aeoaaif ouq 20 fJJG teabiçe
2mnhieL f}JG }J!J3 2G&2011 at enut qemmJq M qemauectoce ;puc bteqoçon tA02

euçtl €bieoqea3 po at jncp ULG JJJULJCG pA Le2blfe2 In fG btice tAUt J f ye
0LG006 crnieuç btauca jye naetnjueee a1 cpa mauente 12 qemauectoceq In fJJG

caucelAnJ at vgc ° ttbntcp0ehu) JaeaGe t° If 2 LJIw pA bu?uu U buce lii
;JJe tUfJ 01 1; 2 J02262 In btequçatA hot fo ;pe GUftUUf)2 J0226W MG WLG

M° abetofJouopse ;pia cauceb; pA caueçurcçuu 02 f jIG buce at bLeqaçau
Upalif fjle 1UCIUIIPGIJ 2 jijcejA tITfULG Ucf!0U21
p ojfeuu t1tuja coap jjame betcebçioua at moqceç couqiçion& at ice P6J16t2
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0tP2po Jr Jieça iIJqrAiqn9J LGU1J6L162 MIJJ 4GJL cbuciçi uuq pcft qçc O( euç Lk
JJJJG II9L J3412ç MUB LGOLuU!sGq 92 0 COLBOLRçJOIJ T8OF

92 LGceliuciOIr
ojj u hucc MOL Off JJG ()oOffç aBLGC$GJ,2 GUçLA iIJçO p1J0qGJbJJrn 0911 tJIGLGLOLG JD6 tqGMoq
bobnjona Eeç Q9 JJ 2Th0L L1."2 9cdaLGq bjuuç !11 C01!L°1.11!9 ! thLiu T89' fIcJJ

3abLGcJwJa LGflUG 211&UL Oil G2 coc apijo tjic IJ&9L J)nB M92 Oil JJG ff101.6

WOW M!IJ6c; ouq GL0 CJGq pA E!CYUGL' Jr
0A6L0G L6Ueq bLc6 1.026 (LOW * e013 (ba pnuqr.6q bonuqe) ! TR8S ;o * soos ! 188W

Aest& IJIJ&JJX btcqnciu u yJTIU2ç Jgg
.&LOL cuaneq CoUecLflCciOU 0j VLPHC$J6 2IIL K61JIJJU bjsvç coojc ojrncaç pto
COjjGG L002c!IJ 0 j6ll UJOIJfJJ2 JaçGL pA bnLcpo2iu ouaçp€ jun uuq 0 COjjGG buec
vLpnCJqc tcçyet &uuonuccq iça iuçeuçiou GThf6L 2nut tcijrnuW vaicc cuçeisq
LeJ1J6q 2i19t ILOUJ V2HC oJJq cpcis L626JJ!IJ bocjwcq arior p' 6bccrnpeL mee
lu w'w oi.iii worn e-mao1 c ubbjeq fJJ6 291336 cc amoV prrAiu
bucpiu rnocpiu& ttpicp euopjcq c cc eejj cOi1jce 113 2U3uJJ bucjwe& LUfJJGL
oj couee pJ flUJfeq ic boalcIon ! 02 quc cc 0 boçeuç cu g

f 116 'LJD1TCJCJG Bt0f 1161.21 0 J0LG !AJJOJG2OJG L0CGL ULLU OIJq f JIG qcrniuouç LO02GL

cu uexç bpoec o cye uqa2;LA2 cornbcc!c!ou IJ Jgog 1t!cp fJJG GUcL
vaicc ouq cpe men? 20-cojjeq iuqcbcuqeuça
cdufemboLoLA bnpjicuçioua uqcoce uu nuqcteçouqrn p&q 6A0JA6 pepteeu
't81200 pOLLGJB cobociçA oj V2J5C ouq oaaocioceq 1tcuqj%1 coujbouiee0 B 18ô@1
cubuciçA Ot 1310 pOLLGJ2 0 LGjJncq 211?2L ber. qo? 11112 1t02 U COUfL92 fo cpc
2rn0JJ-200J62 LP 1JUl32 GIJcGLGq W 97J1 GOCJJ tAlfJJ 0 21UJ6 bjB13f1 EJfJJ 013 0AGL0G
couceufLOfiou ajottjA qecjjueq1 02 0 261.162 o 1J1.1112 eufGLGq' GUCJJ of 0 LGJOf1AGJA

B'f Of 0JJ GIJfLUUf 2 jJ fJJI8 b&ffGLU [U ucxç 2GAGLUJ AGOL21 4316 qcLce o
6IJeUq6Leq hUGe itsta ouq JOGL ocdrnaiçrou pA or. occornrnoqoçiou 1f P V2MC
2iror. iuqsraçtA: pip J6A6J2 o couceuçLuçio& bnuccrwceq pA eb2oqca o cufLA fJIf

p!2 GOUJIG2f ebaoqe exewbpeq cue boççer.u tOL 4316 anp2edrrcuc plecoLA o
tter.e cornbjeceq pA ybuj mos °'q yaEcc,2 cubociçA apOLe r.oee cc 82Q
43rnee um poq LGUJ0IJGq oncaqG oL!juor j4rnaç, JjJcae ocdrnaIfJoua
433€ anCCea2OL cc 4J16 I/J-1af1 ucdnir.iu abtecjcej1a yiJuqcJbjnu bjwuç ojou MTçjJ
o bjouç rn J,yJJoqGJbplw3 jpuc jeq utac cc o ftto-?SuL br.1ce n21Y ouq vac1

n uc et1cJ1c 26U10L P°' !' DGCGWPGL J1 colllbjefeq
Kouiseq ouq r.eqnccq cc gejjueq br.jcce LO2G xeW ouq €uçtA 20011 J0JJ0ffi€
cubociçA 1P 50 bJUIJf2 o.ueq pA 4316 OLi1I10I J)iT2f I.UGUIpGLC LAGLG drncjqA LGOL-
111 DP 182S 02 0 couaopqociou 12 U1." coucLoljiut 80èE O 4336 uqrrçr.Aa

CL 2GAGUOJ flU2flGGG22JfIJ Ofernbca of C0JJ112101f 4316 U0L p.riec A22 joLrneq
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cLc qeciazou !U jg nbpejq ;pc ucdrnarporr
2lTgBL,2 BCdI11B!4?OU Oj 2GAGLBJ JJIjUqGJbpiff LGIIIJGL!G2 !' WG W C jJSS.It JJJG 3IIbLCWG

8JJJJGLG JAGLG ujeo WLJI€L uuçiçLneç !01' JU J5 otGLiJmGuç CpUJJGuGq WGL!CBIJ
JD15 V"" 55' 1015

sM!JJ°cc Uq OL9 L4OAGWPGL I' TOO DGWPGL Q' TOO9 MOAGJJJPGL So' 1011 1WLW 18'

in bucpeg fIG 21TL OL jJBJ COIJ2ITUJGL8 jçjionç UUA o
gejpieq annuL &v U pomoeuona btoqrrcç ic tAUa 2pbbGq 4O Th10C6L2 IJ P&n612'

TV IGCPUOLORA 0% aneuL LOflCfOfl

3' JJJJG C0mb6!c!AG EUA!LOUmGU

mUqceç 2JJULG /tU2 Jffs&8 GJORL ice 2JJULG O ngcreçi2 cUbuciçl1
ep9te O "f2ffC' OL bLeqeceaeoL' fIG J/118' %LODJ T82S-I8I'V V2HC,8

jye uqnep1e eAoJnçiou J2 cUbfnLeg pA jypjc 5T' ttpcp LeboLfa DJULICGc

rnicice betçrnj' AoJnncuLA',, qaeoJnçou
A!ccoL!ee p1 fIG 'VIJJGLICUU jppucco unq Oil GU2GB ID JJJ jaq
%oLwuJjX LG2oJAGq iTIJçfl U COU2GUf qectee .&U2 etJeq 111 T055' cpa 0AGLUmGUç)2
eeçurnç 0j eeejciu fIG qieeojnçiou vaicc' yjcp0p cp!2 C&2G noç
acLnçiu2v pJ JOJO fIG GGLUJ &)AauJmauç fflaq 2H' CJJ&LIJ mouobopsuçion unq

vaicc,e uççamb;e co ucdnLa uuq mupuu qoupuuce q!q no; eacube &iiç!çisiaç
eojq poiqjiojqate unq L6%nLpJ2J1ag
LGCG!AGLCp!b oqcrccon uç cpa BJUD; pauu oujA !u mrs' U%GL cpa LG11DGLA tUB
jucat' içp bjunç UGULJA combjeç& euj,e puujcuthçcA Bsrapaq cpa LGUIJGLA luco
qrrccoif paEuu CODB;LITCcIOIJ o u 8GCOIJ bjuuç u pJJuqajbpu moi• jjto AGULB
! niqcu' w aLaaA uuq cpen eojq 4 ;o vasc pa%OLG GAGL meuç wc° Mo-

iuqrra;r.A pA TôO5-Jô01 ygojbp GUJ' !" J8b2 pug coiie;iic;€g L611116a

IGUIJGI2k in xourcae' M6t .KOLK 111 moV uuq muuueg ;o ucpiaa U cocporq Ju fIG
U; eu;LA cw bLecjceJ2 r' fIG 2011 0% cpa aanot' orngaq cpa aqauj IIUL

JJpG iiax; BGAGLUj AGULB LtLlcuaeeaq pocjJ 211CC622}JIJ &IJq IUJ2IICCGB2%11J uççembçe

vaicc aagauc' LpITCJCJG BLOcPGL2 LGDJUpJGq w fIG ugne;r*
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1JUl52 OçjJGL cjJSIJ 0136 JSL6 jJGLG VBKC BGCSII2G W&L!UUJ coaç 12 couaçuiiç

PG cc &nsç Cot bC11tSSG \&4tr€ moqq S28fl1JJ62 btce u
ybbeuqpc
onçcomea' y mote qeçrnjeq qiacnaaion o cojpiaus ednijipqs !2 bt€aeuçeq n pe
conqncç ueannieq !' ;JJGOLGcICSJ moqeja JJ&AG A61.?t aiUJlJut' 11. uoç xqeuçicuj'
LeaF (y() caine 4O p6 coueuicuç' joL ïç iwbpea mnsA oJ usoqea o

exceeqa qemsug mutiusj coeç tOL cue 1JLW uuq auisjj cubsccea tot 451€
compiusçiou o qUcj couasuç mut1usj coaç (c) nnçij csbsciçA' s csbsciçA
o 453€ cecJJnojocuj coucuclolla 451St bte&ujeq pi qJe 2aUL L6JU wqc 1}
H€LG ELG LGA1GJ1 u mmspet oj psaic moqeja ot combeccou suq cojjiTaou' eb€ciupseq

22 yjoqqa o COmbGcllloU uq civ'i°

920 anpaç&uçiuj auceLç9uçA OAGL tAjJ€U btoqacçou ttoajq acuLr31
Uxeq if mpç u mouçp ot moLe oi btoqacçou testy cubsciç?c pcLG .M&a
wug qocjca oqncçou ztonJq açwiç sç s joit leheV sa uncpuerD itsa suq
if }JUJ' 52 5 29A6L5J-2fOLA LGgIJGLA Itif 2 couaçtacçeq' Uj0IJ Elf ji uqlyceuç /t5L6j300262

1&52 L jtOW !IJ2f 51Sf ptqjq1 U LGWJGLA fOOjC tLOIJJ U AGUL fO U AGUL wq

pLojc€Lr0 M0136 0 fJ2' 0 C0f1L26' t02 211UJC
!49 "P!P otijq P€GJ ue€qeq OL eçocjc o LUIA 2flL sIJq ot cteqç fo
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!11 Mp!CJJ f JIG UflLJCG 2JJULG Oj JJG 1BLGL ULIIJ 12 J2 fJJIJ tJ q!coI BCOL !2 2JI2!IJUPJ€
33L0L GXUIJJbJ& !U cJJG LcbeuçGq 9614 WIJq m6MJçp 110 CØIMICIA C01J2fIM1Uç2 UJJA CO1JUI1Lfl!01I

—
c)mE) = (b

—
C)(D(bq) xc)

JjJG J0MGL ponnq 32 buco; n4flcp 1uqn?LX Jnou;e cdnuj qouInrnuç ULUJ,2 bLoucR:

pe bLobGLçIGa oj ednjjpt o LGbGçGq WG2 noeq pois conçunc o jJojcç
te nucpwReq in UJJ ccc moqqa &pjc JflJJG)2 bLouce yjj pX (c\ — c)yç VH
2ifbboLç 0 GddHj!pLIifLU bLICG2 0 cpo flGLfLUIJq i.uoqe JAP qomiu&iJç U1h1J2 bLouca
JoU 92 et <P JG qowiuUu; nu-onmo; odrnjipurnn 12 aucpucq $2 ! ;pe
HJq f}JG qouiurnç Lm52 coeçe &ç c UiJq qeuoçe ;jie tLIIJRG)2 coa; IF°11 20

JJJJG LG2flJ2 0 ;JJJC 2GCfOU 01$ L0pif84 o 211J0JJ qjjetcicoe 1J C02 2 €tAGO11 LI1J
btico ;o ;JJG combcçiçiAo J6A6J

L111 cxbonqoq i;a cwbociçX norjq po cr.oqipj? bnrnepoq pA vasc JotteLin
J6AGJ vac onjq occeb; bLouce ;pon qounnon; IJLW btou;& 91J B 4IJG
fJJG JGAGJ 0j cboci;X IBG p.1 2ceU9to bqcc Itorrjq GXccoq comboc!c!Ao
1J' UiJ2 poJtGAGV &pen utme COflG no; life; on buce ot on;ba; pa; on
LeAeLc!oW jya 2 conjq no; pe bnuepeq oL qeiqo;u ttom 2flC o couraow
(pA qoijxnpou o ;pe aine) - pcp 12 &puc vazc oajq egw g combeçiçiAe

O;P6t/t!2G V2ffC coJJaeiAe bLouce onjq p& u; moeç i;e qowinuu; utm bLouce
odnippumu 12 2n2c91110pJ6 oujA 1L w° btoqaco2 &ç jeec ;pni ice coboci;A

j4potc u apubjo qcçetuqne &peçpcr. couqac; 12 C0Jjif21A6 y coJjneiAe
con o nuidno on;couJe pe op;uneq
GAGU ot o 1AGIJ o poLouu moqoj
BUJG2 ;poc 12 oen notcq: JJGLG 12 0 LUIJG O uJ$tjceç 2J50L62 cpu; OLe efTcUiuUpJ&
buci;A pLiue ;o jLG 91.1 uqo;etmjuocA 111 fG odn!j!pLnnJ eoJnclou tOL LGbGO;Gq

C°fl0 21011 CUU PG woqejjeq pA uieuue o tebeo;eq nuee• n' UCThJWGçLA o cu-
tL!IJGI2 cobucx;A ouq JIUGOL 111 118 C022 J mon;uueq
111 fpo qomprnuç w woqej pa; ;pe btobotçA ;jeA oto btobot;ionuj ;po
;GLUIIu!2ciC C°'"°f bLouce JJ}1G !UG2 bLouca oto (— c)yj uuq so JO.&&GI. ;pou

excoeqc WBLJIJ9 coe; ouq v2MC2 exbec;eq bLouce B 8011.1€ us qe-
eabbot; ot potçtonq GdIIIJIpLIIIIJJ bucee 18 odauj b ;pe joESt poanq

;oo 8j30L62 JJJUIJA GWJTLG8 COIJJIJJOIJ co fJJG cJOUJIIJUIJ JLUJwoqej JJ}JG abbot pornq



Pt

34m!lIscc &uq UL ØcfOpGL 5O I8O8 Jr

muLiu peç.&eeu L9Ws &uq qjueq 2UUL8 oujX uç rn.r tedncucA OL fG
tow bLice ttUL, 1112 coeç HLG2 ULG 2imquL ;o OHL& pn ye GXUUJHJG2

q'q SGLPG LffG yagc q!q uoç 2nu6L oaç o bocjceç JC2BGB
¶U6L6UCGas IP!2 qeteuce na anpa€clneuçjX teqnccq jpLçpeL
qOG2 IJO LGdrnLG pe cpç JJGLG 12 015 &cciwj J022 L9JIJGLB fl CGIJ42

smJ0t nqçp cpe nonuc o 2flL ["] LedrnLeq cC hoqrrc jjj jp [Lepxcq]
peçeeu E&tt 91J teneq 8UUL 2 eqiicecj ftsGGJC fO IS ceuce yuAoue
pJ GLJA ffiGGJC2 O fJJG EL M!IJGc rnJq aççe JJ}JG BLG2GIJç qqeteuce

Ipla 2çoe o UjUJL8 qiq uo eacbe comuieuç pA couçemboLr.A rnqn2fLA exbGLç2
GJtGU pGJOM LUJJ€ iuqicuçiii bticrn GJOM W&L1JJ&J CO2
2UL C02f O LGjpJIIJE pi fJJG GLUJ O GULA JJG btobet m01thu GJJ IJc 015q
JJU62 3 niq 1@S qeaiuuçe OlE p€ç iJq JO.PAGL G2çim9G OL C° IJOU-LOWL

10S2 >< ''4tt) jtom eçstç Cli 1888 011f!J FJJG GIJ 0j 100(1 jç qqa JJOT4sOUfOJ
5 tbpa fG bEtheL WUL1U 16" cJle IJ€f O L& 2J1L C02f 8 UJ9t1U ('b —

¶V LICJIJ pOJOM JJnLgIIJUJ C02f

flue ]JJOtJC2 cye euq CJ cye bL!ce L pi rJJUJG) boo'
J4oAGWp€L jg .uqJicp LG qeuoçeq pA fJJe f/to AeLficoJ juser 596 ppq AGLc1CBJ
LewJeq br.cea 6f&GGIl cpe VLPIICJCTG flLCfJJGL2 wIg J)O2CJJGL GIJcL!62 JU yfltI2f uq
f}JLO11 f JIG CJO2G O J (J f /AGGJCJA LG&GUCA LLPGLG 12 eJrnLb Leqncfiou UI

rItG j 2JJO/t2 b;JJ 0j LefltJGq rnq L$NL bqcea liLOUJ fJJe C 1805
JJJLGG VLPJ1CJCJG BLOfJJGL2 oisuanuceq ice iuçeuçiou fO GIIJ uJuIqycfrrLiu 2ngL'
flLOfJlGL2 It&2 bA1IJ fpe 2OIJJG LfG 02 UIJA oçpeL dff2fOmGL) p'u V2B'C Lçnaeq'
liCE cpecomç cu LGjpJGq 2fIL Lt&LG brrLcy&e1u LOUI V2KC (yLprrcJcJe
uJUcIJ!U& pnç yLpsICJcJG BLOF JJGL2 Lqnaeq cC 2GJJ !V l' VLPUCNG BLO JJGL2 ejceq
paç uc qiabnçe UOflf fyGiL OCCifLEGUCe' Qu& V2B'C OeLeq priA pe b&cF!u
V2ZC JJJJGLG 12 couicfiu feafiuJouA CU fpe $GSCG O fpe ,OJJOJtlU f}JLGG eAGufea
&P!cP !f naeq ! fP u.qq jge o bgcjwKe wig teeejj 2ffL bracpeeq jtow
Leuu!u bjwuf a irucjeuv LI1CJCJG flLOfJJGL2 oueq u buçeuçeq bcjcups mcpue

JJJG 2GcJIIGIJCG C GAGUf 2 /tJIJCJI jeq QL11CflG BL0fPGL2 fo couecLncc lf OMIT 21TL

exfeua!Ae COAGLG lu M!IJGcf wig CL
cigeg aiçp CCuG!C11UJ peu2 c° JJG 2nL Leuu!u miq Leceteq
ffiG eXwiJUG fjJ2 eli; tA ebaoqe jJLCf pGCwiCG JAG JCIJOJA JJG U102 p01If !r Jf GO-

T V"P"4W 9LOpGL2
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M!Il°c uq 0LgA' ItS Ti' T800
V2C IOL L63JJGL2 P' 14' E"W"q

3JJJ€ imboiçcnice oj U22ITLGcJ 2nbbJ) Ia LeAc&Jcq ! cOI1pG2 pcçmccu VLPNCflG flL0fGL2 suq
T&XY LGPLnULA 53' J000.

ae2 MJJ6çç siiq QLU?' MOAGWPGL Ti' T868' E6PLnUL 5' J208' 0GL 2' T2o' PWIL 52'
m!!Jc &uq L4OAGWPGL Ti' T8OW

2JtriucrnJcJA cnLç3jjcq bLoqncçou !U jçe 2f9G2 o cpa zaut29 VLPUCNG
cub3c1f? uug' bL6anm3pJ? f}J6 891116 ua cpa ytpncjqc BL0cP6L2) bjuuç'
W D°P" LGXJUGLA' Mp!Cp 22 couaçtncç€q coucGmboLui6onaJ?' cp e euUJo

1116 0116 11011-V2ffC IJLUJ UGAGL 2J111f goteus nua YLPJ1tJCJG BL0cP6L2 EAGU

bLoqncGg t/22 5Q
uquwmu btobat mutu 80A6 u4qcp cpa ucmupauc uqabaugauç L6IIGL2 9ptuXa
aprcçqon occnacq or. br.oqncçou Lcanmaq MGAGLFJJGJG2& if J2 cpa
uuq 20 bLeAauf 02 L0W 1geuf1Qqu U 2JuJe A&J06 o bLobet muitu u &picp
wcimo buçpa o bLic62 !tiJj }Ja&6 uluqe 2pnç-qou uuq afULf-nb mstthua tutwpjc'
Julfim cubwciçX, rnqlcuçe cpuc ancp coaça axiaceq• ci'' exbGcfuç1ou2 o cpa

epnç gomu uug 2çuLç i-rb bLogncçiou' j,pe LeboLfa 0j W-1 L1ThJUJI1 Uf UJiU-
2JJJlf-gO/AIJ coaçe !J1 qLJAG U ttcq€c pGfffiGGIJ fpc W3LIU8 fl tAJJIC}J !f 12 ObflIXJUj
r.€bnç&çiou tOL U22fit6 anbbj? mUA jeUg ULW2 bLOgliCe Uf U CJTLLGIJf J022 'j20

for. conbje O, LGU2OU8 y\JOIJf}J-JOU COUfLUCf(TUj Oppbciou2 uuq cpa AUJH6 o u
Theta bauoga ttifjJ bLica pajo& mULiu&J coaç iu ffipicp paX couçrnrreq co br.ogrrc&
jciijnø€iY qq api-ic qoMB OL LUll uç UJJIJIUJJiIJJ C9bUC1ç2) M6A6Lfp6J622' fjJ6tG
qnca 2eAeLuI c!" cpa JCfiUJG11f uqcbcuqeuç Lcjucuc& btiucibUJJA ;pa IAIOJ-

i vacc bticiuR pejo& ulULU9 coaç' gig cpa btaX couurre o br.o-
[yg] GJfJJGL rib CL qo&i1 UJlq uccmbç Uo jaUgiu Ut622iA6 UJOA6232

tAUt a 0116 aqeq !e epot&u pA cpa jycc cpuc ujj cpa lugabauqeufa aimbjA ojjom pe
BL0cP6L2 iq vagc crrççiu btica' ye pJJjJ6çf uuq r.abotç: apc cpa
IPG 86&i6UcpJ o br.ce Crif 2 !2 coua!acauc /A!cJJ cP! j0c• 0IJ1A ouce gig VLPOCNG
CGLfUIUJA 1101? 0LCG V21{C j0&GL bL!ce pom qou.quUuç ULIJJ Mica JaAcy
VB'C2 hUGe oujA ! ïç MGLG uoç wjuqA cUbUc!cA couacL9lueg E' iç corrjq
pUbbauaq fO flO&6jj Lcuuar4aa' y L!AUJ conjq 9J pA 2açfpJ u bqcc pejo&
U UTAUJ hUb aeç U bL!C6 UpOAG cpa yçc bqca &onjq uwjCe 110 29J62 - UB

!P mjqu flGCUO26 vaicc pug auoiiKp cubsc!cA eupçA cpa aUçILG mutjcaç
M6 abeUjc o V2JSG %GS btc& 2J11C6' JOJCUJJA cpa bt1ce ThUr. /O28 auçtajA

2!uce vwc eec bucae 011 U teajqA i mac qojA' p9212'
bLcaq pajo& LUUUIIJ9J coç oim pipaL ir.adrraucA qucu ute cpa mor.a ubbr.obr.1wç&
(AuuUpJa) bLOUc2 pirc 92 05Th GAq6uCa qemouactucea' jOL 2GAGLUJ WOUfjJ2 vac
T88-TbOO P1 TOa ttU2 U 116th 1tA 0 2O' ttP!CP fl2 C011212f6Uf miçp SGUO



30M111°* Buq V11f 32 1808k DGWPGL j' 1808 unq LGPLfløL JQ3 1800

opaeLAeq bucea j6JJ coo JaM pa cpa bLoqncç o qournnuç ULUJ bLiciu w cpa gcc
CUJCITJWcG pG qounu&uç JLw bqc& bq poçp peoLa uuq ujçar. GuçLk ffiG uq
eaçimuçaa o psqrraçLA qamuuq b&LumeçcLa pom c°' uuq njjiu (18a2)
jcuoetjaqa ponç !"q"c' qewwuq uq cbuc14 tOL coaç !uoLmn!on EwbroNu

i' 26cfl0U MG OjjGL 2GCOilq Uq6bGIJcJGIJç June O LGg2OUJUW cpu anpapiçiiç€2
jpr. btaqooif btice pajoM W&LU9 CO2 12 2ffWC!G1 pciç uoç ueceeam)c
2rguaq) cpa iuoucoobetçu&a adnppLnm buca GXCGGJ2 muuttnj coaç 2 &
eççic edrnpprusuur M 2poaq in aecciou 3 cpc icp cbotiç? con-

y WOLG euaonpja qaijuiçiou o cowbaciciAa couqncç !a cpa uoucoobeLuçiAa
UaLJX a!JJcA baLcGUç oj uqnacLA cbc1çk
1Pc jouc JJO/AGAGIY caa YBEC &2 U bt1ca 91CGL UI! paraq L0J6 j0L U JLUJ mJcp
coujbaçiçio& mpicp pa uaaocçaa in Miçp U buca edrwja mutiIJUJ coac
AIOII2jA exlac!u CULc9 (b 3eo) Ha Uccr4pc pa buca IAUL U teçimu
apBLb qLob !u bnce2 ucp ytpnqcja ptocpata) aucQ cpa ptajcqou oj & ha-
SGLPG talacca cpa btaqçor.? lucaLbLacUc!ou o abaoq& pJaceq nççnpnciu cpa

T5 v r"° onnq Oil COmbGflflAG LL!C62

U W" bica pajom mUnnwccnLIu coaç JL c1ma no; co cpooaa c
EULPGIIOL€ cpa AUJJTG o isbnççiou uq apncqou nq açstç-nb coaça muEp; jaq
MU2 O contae LGjGAUIJc YLPUCKJG BL0FP6L2 bLouc CUJCflJJTB onjA no; vaisc
u bL!ce pGJoM !ca OThtt coac !2 anqjc!anç aAiqauca• Jpa brawucum xOL bcpaq 2ffUL
o bLaqUcou 12 cjnc cpa !ucnmpeuc jtw BLICG pajo& cpa combaçiçJAa JaAej oi P!P
bLobaL IJJULIU c° a u anIICIGU; conqcou ot bLaqUçoIr pe aaaenfiuj ajaman;
ooq& uuq 20 0LP JJG2G coil2iqGLUçioIJa qo IJoc cpa COUJbULI2OU O cJJG
oat aaçimUça o c° - apaçqon nq actc-nb coac& tebncucio& cpa søjna o bcpaq

faa UAG inçtoqacaq qgcouuj peuajca uq coaça no; coaataq pA bLica uq
w axbJUJu!n Mp) cpa ttue jJtIJJ2 q'q no; UlTrA epa; qotan qrnu cpa buca

bcjcu mcpna bLounaeq !c u ppc c' ! cpa uqnactX
JJUAG paau aebaclUijA LGJGA9IJf U2 faafl co yLpncJCJG flLOfGL2 - U IJaM GIJLUIJF MjJO2G

cpa pc;ota cp jaq ;pa ocpet nIue w bLoqruca qnru cpa btca /AUL MorIJq
ung pacunea moe; oj ua 2flUL cpa bGtoq aojq nubcjwaq w pttaja mu

5 epoz&e' btca ajj poia coc; c cpJaa UI! UIJJO1UJ gLaUaL cpa bLam!rrm
1ucombje;e bLoceccon JCLOIJJ VF2C pejo&-coa; bticiu - !nc0WbIac6 pecnea e
er.naq u btannmn o e gç ;pa taçrnJ Jatej38 cprua !A!u cpa jtm anpacUncUJ P'U
ptocpat; UqisuçUKe juA njcimiajA 111 !c2 bcpn mucpua j;a bcjweq arrut



Is

= TOSOq — — c) LUJGJJ 2!IJCG a3 (b — — = (b, —

47rc v — !"w uJcpL 2poMa rpøc t(b) = ros(b
— c — — C + 7) Wig

! jpe cowbeçiçitc bL!CG monjq p€ p!pGL nuqGL u Jnobotçiouo tu;iouiu LITJG
'J GouaLncçrn& tiqnuj gemoug CIILA& JAG B22IIIJIG 09 JJL011JJ01Tf3 JJ0 fiG Lfli013iIJ LflJG

JA92 011 !uL0weLpJ0J acrhbjA 0j tOM 9110L u f LUG' ! joig oiiç JU OGU0AC ig ynjjiu
oug vijji" oxcobç 4?JJGLG 12 130 COUçLOJ jL 260201J JJGLG JJJG J0C 0L ne1•u C'1P01' !mb0Lc2' JApIcjJ
OAGL 1800-TON P !c"c"I L!0pJ' MiçjJ C'1P91' !mboLca 02 fIG !U2cLnWGUc' 92 ! GGU0AG
0112 boL d110146L GLL0L2 OW u boLouçp JJIG qcmrnig CIILAG ! caçzurnçcq dIIOLçGLJA

bL!cG 19 III ceuça b€t jdnuqz.Gq bonuq2' MJIJJG btoqncpou ie iii prnlqr.Gq 0j ionaouqa ° jou

RJJGLG b(c°) = {1P + [ros2b'111 +c°]}\r11 rc vi(co) — IOS2''
=b(c°)

— — [ros2b'"11' + c"])3 — (1(c°)
—

[vos2b"'' + c"])3

q€jjucq 1" WW LOt JJG jIUGUL qeiiiouq CIILA&

flIJqet G4L9IJq combec!clou' BLIeG fAIn unccswce tsvqomjA pep&eu bq ouq

blJlq@") bq(C") — =
J3•39 R

+
I

—
(i)

ouq 20 bteqicçeq btoba. motu nuqct qouJuouç ijtm' at c0nwo' btcu 12

bq(C°) =
{J3.3 K

+ IOS2b + c°}\

xrnuç un" Mice !
(ouq 20 V21�C qeuioug CITLAG = T529

— — 1i"Y0 qomi-

(r'to) (oao)
t(ID) =1530 — 185 b

ouq uJ9tjceç qeuiuuq CifLAG
oL cxboucuçoj' dnoqtoçc ouq Jo-jiuG9L qemouq) tiicp p4uG cob&ciçA o

GB2JG2 C92G fo C0U8GL 12 J!UG9L qem&uq (ipe LGaUJça OLe drnçe aiwijur.
DO2CPGL puq eueLeq' fAP!CP LGbLG2GUç2 0 JOCOJ UJOXJuJflIu O W" cubociA
btepccq qompJuu u" bL1ce tOL heLoq &}5GL 0\Y LpIICJqG pLOcJieLa uiiq
Mete coo jo pG LuçiouujisGq pA cowbeçiç iow uacper.mot& fAG 0Cfl2 ou
qounuwtxç jjtm btc& flJ 20 p102 OUt L62ffJf 2 uuiu2ç C011Cj1121015 BLICGa

nnqetAujrnu mutuuj coaç' cujcrrjoçeq bq uç Ø 4ll mJqGLe2çrnJuçe LIIG
o 8cebcJcIam GAGE OUt L620jc8' fAG CUJCJTJBG bq oç poçp c° = 3Q OJJ(4 SGLO

w' cubuci4 pciç coeç 02 .MGJJ 1L0 GJIUMUUçG mJCGr4WuçA GAGE C" 02 9

qouquuuç j.JLUI huGe bq 12 0 GOUL2G 0 UiIJCfiOU o nec oujA qemunq unq
0 cujutRcq LIIJG cubuciç2c
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ute L€çeeç Ic 12 Gu2? fO 266 VJ3UT Y2EC rnanjq JU WOLG YL0W }i}J 2620U
If bLouf IJarne !c teçeaç Loaa LGfHLlJ 12 rnyeu eutuçe combeçiçit€ bLouf a
jam ageow g Mice nt 12 m€uuç qr.wu euçtuuç o iça caji LG2GLAGC OL qeuX

at conLe& puea btouf 2 .&LGLG iiotunjjA J31J36t Hi fpe }J1JJ 2GUBOU
PIP 26201J fJJwi 113 JO.M 2692013 pX JJ1U fo bUGS OA6 m&t1iiUj coaç
a 4qie pijJet wutu wig f ye p!pct onçbnç '12KG estuceq UJOLe jom btouf a
fJJG fpJLq &WLf CL AGL2J12 911 A6L96 'f5OOOO ! JJ oçp€t diwtcete) ac i' pecwiae
fpuf btoqncou 11L92 5Ø0\O 111 JJ!}J 2692011 iii r° (nrooo jou foua Hi

btabet mwiu ma yipeL P!P 2692013 w jam (23 AGLCITC ie) guq
20 qlq Jc L0W bt€?jii' WOW OUt bteAlOU2 MO4C JAG JCJOIA fji&f CU BAGL&G

coueftuu6q GACU ! JJ aGUaOIf f2 caGcc!AG 2SG cpovsq 26920IJJJ? uuq fGLGj0LG
if 12 jrnet macc arret mote cjlc btsA BGCBITBG '12KG &U2 IJof cbstiç?
f ye fLqJfouJ cL!c!clae o tufIouuJIfX o btcqçou cjrnç qie btoqçoV pecwia€

jtv2 qq '12iC cembot9t!JX pgjç bticc rnut, lJ 9II2MeL ! f(1032fl
combjemeutiçA peçseu eaL wig tLfflf 1 Ulf cnnnu (eeueaoAe wig ApIJJIIJ

gç 1cc begjc iv' bctiaq ojj bejc aa&t qeui&uq qite cpe
aammet mauçpr Iiiqq EJEITLG 2p(,,) apoita fjflf f}JG bLobet m&tu 102f GXCGGq2
seto btojça 5 apoma bucs mst mga iuçettnbçeq pi 188D p?t

mutRiu A9tieq OAGL fpe M1ce tAuL wig gig IJOf jadXe JJOAGL boiuç o

'V2 LLYCG MIlL [fGabifG

buce RLt if 12 IUcOUalecGUf nqp S6tP62 CJ91W O COJJIT2IAG bticea pejpte fye Mice

cbciç? pqOL& wig VLPUGJCJ6 BLOfJJGL2 ffi92 te2cLicciIJ !f onçbuiç utceV fye
peywuot 12 couaiaçeuç rniçp tebatça fwç fyc tL!Ue r.me mete bLOqJ1CJIJ f
euçtX3 wig eicpet cambefifiAe at eabLcambefifiAe bucea 9ceL &teomeu JJB
!uceLe2clu eneefa CO11JbGffAG (6LfLUUq) bLICIUR psoto YLPUGNG BL0fP6t2)

flJG pepAoL 0j f€ btobet mcitiJ oacaqe o bEIGe JAL betoq 12 &jao
fO fjJI2 Jaaae ! f J IJGXf aJTpaecf IOIr
beqoq ! P1P fP Mobet W&L!U 12 26613 f 5Q W E1Le 5 ffiG tef mu
wig we bLegcfeq gomuwif jLW btobet WUL1U$ L6 ACti C1026 lyle 12 file BUmS
92amJJbf iou oc° = o .126 excebçiou 12 f6 aai:umet a igee' w ttcp pe ucçauj
HiUL1U J&X mejj 6jOJA btegcf6q cowbec!f!Ae btober. mut!u& GASU miqct cpe

c° ic 12 CJS&L f}9f gatu pe betiag a fc buce mut opaeteq Mabet
E!1Le 3 bjOfe f jIG apeettcq btobet bV1 1J4 pA 922ffluJ6 Aujife
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fJJIB uJcGLuøçJAG conuçoqecçiT LG dnup;ØçIAGJA aøwo o bLceoufeq pi fJJG ;exç
ou9 pe g bonug j0L GAGLA bonlJq 0j 4jJG duçL&ufa cb&ciçA J' I°'!" BLICO Jyc LI1J4?2 tOE

V '1°"!"" jLW 2çwfGfl flUGL I!UWL qGrnuq monjq SAG y3Jf onçbsi pA

occnta 6Cfl86 fJJG coaç o couçiurnut o Inc mutKjuj C02f jwq thonai
2cLO1262 flJG exieçeuce o L62b1ç6 joce to pejba ccoauç J0L iç• jpe LeebJçe

î\çî LGCJJGe ice WUXJJUW qniU teebi;w pG bwbt mnu BGLIGC qemou-
OL B€LCIWqG iAjJ0JG2JGL2 IJOf fO 2mlfCp EGIJUGL2

bouç oj lu1cJ bLoqnccou conjq b6L2n&qe euçtuuç puqou Ice GU0Lc2
CO1TIJfGLA91JJIJ peuec wiiaç JJgAG GGU JJIJJ 92 fAGJJ betpsbe GCIT2G btequpou uç
meuuiu e Jncquçou uç p12 eotjX Cf ffiue u AGEA coeçjX flUqGLpJciu pe
pie joit !u!c!uI cubuciçA o ytprrcjqe BLO}JGL2 bjuuç B0f !f CoUoUflc
rW 12 A612 pip uuq pe

p fJJG Inobet W9L1U IJG&L CL pejom Je CUE JOMGL UJG2ITLG 0j WuLUuJ coeç
p!J!cX) OAGE fJJG qntuçou 0j VLPUCNG ffiuL 'ic f}JG pe!IJuiu O fJJG buce JAuL

qi2bJu2E Tv1 uuq bLobeL muiRiu (mnjcbjeg pX JOL combuLu-

91F6L euçr2 ua ejjecpte cubuciçX iucLeuaeq 82 edrnbuieuç ztue ceaceq uuq uq1naçeq
VLPUCNG BL0fPGL2 uuq WGU D02CP6L1 uuq CJJUUG LucjnuJjA CAGE u UJOUfJJ Ot

12 e cuçtuuçe cubuciç?c y uuq ao yV cpuue upLnbfJX nuçp G GUfQL oj
Lucia O fJJG !''"P'c 9JJq tAuj jO22G2 12 fJJGLCLG n' = (6— K')\K' APGLG

cubuciçX zte pGU coueçtncç vaicc orrçbnç 92 6 — xc' AJUG 0j
uu urninuj ttGdmeucX) uuq u fIDJG fLGuq 'effiu R !'q!c ocuj tUuG

.t&eejqA WGJf1U2 OIl 2692009 AUt1UPJG2 (cpe alue uuq c02!ue qeueq CAGE cye &eejc
COUL2& ccnuçequcnuj RS UJGS2ULG pA bLeqlcfeq AJfl6 jtcm u tGL622iOIJ o
pA ;pe euctuur J.4ou-bLequfotA onçbn picjJ its jupej 6 ! O
mutiu JOCB Lucia fJJ€U eimbjiuGe o Y8HC)2 uou-bt€quçor.A onçbitç pziqcq
btequfotA btoijce 91 U' JAGLG SGLO 2IIJCG ujj ULIIJ2 w CuinG btjce coaç
flue ueemie fjlUf cye bLequcotA eçtuçe cujjeq tOL muLiuuj coe btcuW co
cubuciçA o euçtuuç mmuçmuiu pG buce ye uu !ulc!uJ aimbjiucuciou
JpjjA uccouJuJoqucAe - Ju e 2GU2G 0 Jf Leeçucç J2 onçbiiç oue ot cue ttiçp
ascw-bLçuod\ bLouce 015t bt.€çttoth btoçe ou-btequcoLA bLouce Me fO pG
LiAuj2 pG COCf co coufiurnu fJJG btice uL uuA boiuç in pine Eu92 e GXCG2R
W 1022 LB0 - cpo Lupo O V3B'C L0UJ buce &ut f6 1088 e(q[eLeq pA

ffiG obetuciouupse LeAeujeq MJJ1IUtIGC2 buA tOE btequçou pA combnçiu
cubuciçA coueçtuiueq ujj ucLeuae qeinuuq MdnJq o yg

;pe btobotpouuj eecc t&onjq pe cpe euwe yuq nqçp ytpncjqe pLo; pete
ptoçyet& w JJJGL mutu monjq p606uc moLe fJJG ju;çet JIJ upeojnce GLUJ&
teeb1;e 4JflU VLPUCNG BLOWGL2 q!q M!cp V2JSC btoqncu WOLG f}JU yLpUcJCJG
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peçaecu suq Geç cos2ç L011116L2 tOE pfl2!u2 UGL tPG Ap2aonLi Buq Ap22ra2JbbJ LiA6L2 pIJç
mc&iia 0 WJJ OL LU!1\pflG COIJJpJIJU;10112 C acthieuçfi tJJGLG M&2 boçcuçrnj combeç:çzou

o mozaçnLe' LnJiU onç OCGWJ crsu2boL*' uug 20 2fl2rn M92 eJJBBOq wc° 4p zrnçxou1a IU;GL!OL
;JJGJL flLGJ10I12G2 Oc LcJIrnqa 2I1L 12 enp]€ec 0 qGçGLJ0LgçIOU LJ2JC LLOW bLoJoucq GXBO2IILC
GL€ jocoçq UGOL f JIG OGGOJI ill OL(JGL p€ opjc fo LGCG!AG !mboI4Gq LU/A 2flUL qaecçjl iuço

11jpn aebrnsçou ttse qne o MfGL rnq jUiJq JSGUUGLI
bnppcoçiou J102 2111CC OUG 0I1 0j pn2Iu2

43E!CPUCL M92 O GXUJIJ!IJG GULIIGL wanGa ! $JIC OffiC O ouq CL0 piç ipoc

LA22
couceuçtoccq p cuqA ggg we rrut JJLnaç JJ!CP na comboacq o Ef

açiçnçeq u jutejX 2ebuLufe wuLJcef jLom C002c MpGLG 2fIML btoqucpou
1UC11E2!0U !f° J! C&&OLU!0 ceLL!coQ D0L!U cilIa betioq we eaç c°c con-

a on pe Ef couc pnç pA cpe obborçnu1çA fo Lef&JIUf C 0L fpc 2fl0L Jp1afe
abLecJcGJ; euçr.A nrnA puis peen uopuçeq uoç onjA pA fJJG btoabccç oj hot

mouobopsuçiou fLIOJ !U 1015
couqricccq nuqet acL!cc aectecA nqçj monA qeçoa JGj5 nuLeAeujeq uucq
ye biscjceja moL mpije fyG ueoçioçJona pefEsen 3bLecJccJa unq VLcC

cob1ca o MlJJccf unq CL fyoT us corrjq opçup oLe pom 1801' unqqjc o
w qacnaanK ;ya ebeoq& mnaç tejA JuLGJA on E!CPUGL,2 occonuç fIG ojqeaç

2 CW02 2bLGCJC9& 2GIJIOL

°1 iW
molot ençtA cbaoqea E!ILG 2 qiabJo2E nc3 n buççetu Ja teil mncjJ
j6A6j2 pA IIJJG f3 fJJG 0AGL0G teOj UILIIJ L0m 1883-ThOS' f JIG AG&L2 peçeeu out
jscGL fWqGL oaarrmbpon f}I9f C° ! 5Q MG mnjf!bJA fyc counçeqycçnoj orrçbnç
IAJJGLG 5 ouq b — c OLe opaeteq nquactA ouçbuç uuq BL!ce-co?c mutn'

Øf3%(— (b—c)y'
- xc') - (b - - xc')

btoquceq oç cobuciç? MG fjJGLGjL6 cOjcffjBfe 0 2GCOUq J022 LoqO
duuj brojjç2 0j vac unq pe oaaumbf!on cpuc rj ujnG gima
m0L1UUJ C02f 10 cottec; 0L fJIUf' the aUpLOC JL0W f JIG (12119 btouca file OC-

1JIG JUJJUJ COJdfljUfOU2 yjaejA OB2UWG bteqoçotA btcea lisLe 2Gf 0;
qo/tnMuLq ajobu1
JDA J' po; EU2 UOf EJjJJU fO boA mOLe fJIUII cJ'°r fIG qeilJunq jOL bteqoçon
O f JIG MOL' VBJSC 11IIJWR ° f° T' VLP(Ne Ung D02CPGL2 bLouca
jpe buce mut buimea uuq flIGU LG2J1WG2 taJIGU y.'%S' !2 IIGfl 4 lila' Of fUcaçoRe
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1AGt X° 1W'% V11I12 e T280 Uq D?WPGL 5g T8O
COHCCU4?LflG(J CU fJJG E4? C°f fJJUU 110M
ofJJcLrnRG flicK møLe4?2 q!q 1104? OAGLJUIY jjie urçcq 4?BG2 bobnjçsou M92 4?JGI1 Wi1CJi WOLO

isq ps runBtA I83 LGbOL4?Gq B4? !2 U COD2JcJeLBpJG JOBa 0
WBLJUBJ coaç '(8 PS w ypncjqe !AUt bLlclu pepUAlot fl8 noceq pA pAjjjçç
coueqeLBpJe uniupet 0j 1t66JC2 qnz4iJ 2bLecJcere ttgL bL!c!u pejom
'(8 E!UL6 j IuqiC9Te2 bLobet DJ9L!IJ MBB p€oJ& OITL e2çJuJoe 0J C° 0L B

21 LJCfH pejott muLuuJ C02

I8a5 M1WPS uouçp JJ6 bLobeL IJJBLJU UcLeB2eg 211p2fBuçiBJJA
uqebeuqeuc pJBqeJbpB xsueL2 &ctc BcdnJLeq pA yg ID ,epLfrBLA Bug &BLG

wutu 1122 BB!D qedpulu abLGcJceJe JnJBqeJbpiB bJBIJç Buq LewspJu
rn ybL1J jeq U coualgeLupJe 1uCL6U26 III we bLobeL WBLJU 2A MOAGWPGL
anL coaça couaedneuç sthou BpOJIJIOU 0 2flp2fBuç!BJ fBLIJ.J OIl LB/A 21TBL

PS BGB8OIF ffiBL couqiçioua cutueq niço jj BJçponRp 6CL€B2G IJ LB/A
WBLIUBJ co2ç J0L 02 0j JØ LI2UJ /AGJJ B0AG uJut&uBJ co2ç oIJjA jOL B Leeblce

LLP btobet IIJBLIIJ j;JJ 2p9tbJA Bc cug oj T82ô JJOAGLGc{ B OL pGJotA

pIJBqeJbpJB LGJJIJGL2 OIl Aj9tCJJ
abLecicel; L2ç IJSJUUIJBJ bLogrrcfou cu DGCGWpGL Buq ucdrneiçiou oj
1882 qoJJBL2) tAqcp io (req) ua u JOft poniiç AGLçICBJ rw qeaiEnøçe
moo OJJBL2 edrntBjeuc O OJIL e2çiuJBçGa oi c°: B peeç eapurnçe o 3J (seq w
JL0W JJ6 1126 Oj BU BIJI5nBJ GIJ6LUJ bice q• aP pOL!sOuWJ IPS BLG 4JJ6
UOUJBJ ABJflG2 o bLobet urntthu cc BAoq ufLoqncu pecouçunona CUUG2

(uournirnj) bLobeL UJBL1IJ OL I88O-J885 !UCJ118IAG ffie LBbp pe nuBq1n2çeq
ape BIceLmBçp o 2BLGCKGJ8 eu;LA 12 BbbBLeuç tom El" s /Apicp apoMa

btoqncçou ID 8bLecjceJ2 pJBqeJbpB bjBuç GBLJA jgy
U ep9tb 426 ID L6fl6 buce& picp qecpueq nsçp we peuuus o 21s69v1e
c!D cp jp'c wug 3BLGCFGJB, GUçL aLfl2f2 tmcI PS JUçG ms 2bBLJCGq

pçoe peae BLG pe 146/A .X0LJC bLlC62 ape f/AC AGL1CBJ JUl62 q62iuBfe 4?JJG OLIIJB-
EI1ILe e 2jJ0.th2 btobet UJBLIU Lom 1883 fJJLOI1p euq O J95 '(2

bjBua fo qonpje !f cBbBczfA pA gnbpcBfu nLpoje ojj tejneLA,a pnJquft242
cBbucJfA B2 3000 pBLLeJ2 bet qøA pnç GAGU pqote IUlclBI bLoqrrcfou ye uqe
uug cou2fLncfiou O B bJBuf w pJBqeJbpB PS vi ir 2btecjceja !u!c!BJ

poLçjA cpeteqçet' abLecreja uuonuceq p12 o euçet EB2cGIIJ mBLJCGf'

BIJ nuqeLecBuput peçnseu abtecjceja uuq cpe JJLJT2f ponç B /2OU c WBLJCef2
cosc uuq 'ornawuu bJBufa' BcdrnLeq uc c°c bJBuf PS UbbULeuf /qoIBflou
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ciçeq pA E!CJJUGL' Jr

1JJJI2 vcconuç come LLOW 2BLGCYCP L2 TOTS ;uwouA ! cJ'G vawc mouobojis&çiou cu'a&
2bLGCJCGJ2 L!u&uc!J jtcotqa B&IJCLOLC r!pLu0 (1UAGL2!Ø ° CUJ!L0LU!U BGLYGJG
4D°Uc! 31 cGHça pA T805 ABJflG 0j Wit bL!CG iuqcx MG OPW!U 50 CGIJf
teM!Ji4 uq tu pllnLA JJ reosa Jr 3•

W! oct pnç enpaedrreuç ucoçwçJaua LGanjçGq 115 t au o yajqjumasrjq 26jJ c yuj psçeteeç Ju pJjqeJbpJ cauceLu))10 bL6cjc6j2 teccGq
EEjA PS T8OT vicc aeLeq fo BGJJ bLecjceje JcB nc COU2f bjnjç btccjceja

2W VaHC-abLecJccL2 BC6 LLOCG22

vaicc J2 mote tjj2 qiacnaaeq JI €qicejX pejom
CL62G pta prmqteq w!cii teemeuç peçnsccu aBLGCJCGJ2 svq
2bLecJceI; aou& pç peiu ecAeuçA OJjL2 ILl i'"' J9J uuq us-
fteaç cc bwuc abLecJcera uq acpGLa u 2}J1bbiu coucetu obetçeg pA

vaicc uuq abLecjceja wi GAq6UCQq pA cotqeq bulmeuça pA V2HC
tnrnth btobet IUgLIIJ J2 J20 caiuciqeuç icp P'!T tbbtacpem€uç po-
cambeçzçi&o btabct motRuf IucLGueiu coaç at bteqpou vaicc IP
edrwçiou (j) mqicuçe& qecteea u f6 buce oj t&m enL jeq IUcLe$e2 Ill pe
ttaçp M xw bqce at tgm 8IIL jjiu JL0m 2t8 O bet bomxy ya

euecc au ybLj 120V iv imbcç au cpe wm enRut mrnjce nn2 qL91nç1c'
3)56 vTcg!ureA gj) mjI!cJl ucjaqeg cye upopçiou at qncIe2 au tøm acrt

eeaau Lcab!çG tnmeuç gbbjiea pct& a mejj paç ULG cauanuqiu
btab€t WIEW was w pe abLu &uq 2RIJJJJJGLa JgJ 2 me jJ6 £T2TWJ

p1p
qosa iso; tcbr.cacu; bejc joq bqcuW vaB'c teç&pieq exccaa cuboci;A GAGU
LGTWfIAGIA mate caaçjA tat yac pi pp sgu jam eegaow ffi6 LeIçeLOçe cyia
at pij? exbjuuçiou tOE fy12 teab1çe 12 f JIG 2IIJ6 2 petals: bteqçiau ma
jye teebiçe ma ptiq yameiieV mi;p cpe btabet urntthu iriw u euq
1 T8OO we btobet mgtu £026 ttam 53 ais y1A ST f 20 ceuçe au yrne w
ya is ;JJG ytpncjcje msiY yip aeuaou ptanpç ponf U teabiçe w fp bticc mut

23 LL!CG fltL IfG2bf 62

3T ffiJq mejj m;pJu ant E&IJ6 at 62c!m&;e21
btetrnpu bucea uibjea u UouJuuj AUjITQ at c° o Sk CjO2G abyju t€giJGta'10 IP' GAGU dnuçeq fJJG j022 a bet pcnsqteq jp& RSJJICJJ t&eu
tejjmuW awuu teuemeq cambeçiçiau peçmeeu fye yg uq fpe bp!wq9-
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hir Jg-J3
2T' X° )JWG2' 1f11II2 5S! 1801

99 GAJgGucGq pA 9qASUGG pi LGUG hticc
LIIIJJOL2 IXGGJCGJa JJB2 p0611 wcxJnJLoq J)A }fc3 jioX JJUAG LG9cpoq 20W0 2OLf O BLL91JGW6IJ*
12 flJJJC rnq CL0 V" 5S' 1801 LGboLç jçponp JJ0I.G 12 110 p99!2 LOL 4jJo

flze JL9 WGIJçJOIJ 01 IP° MC$0LU !" W F16L pOOJCR 01. VeIICI M4 C°99f bjøu; 12 on ybq

a;sJce &oirjq }flAG u2211L6q couprnreq bece itçp bteqwja f}JG fpc tOLGOIJG hot
vtç qeaiiJeq 1q ucdrnaipou a o;peL teEu0L2 u v2c mpJoL;X
pejo& UJL1IJ9 coaç in cLJA jg jyia qecpuc cuu pe UcGLbLGfGq ua bLeqfoQk
'8 2J30tA& fJJG btob€t 1MLJU JGJJ !U ocP 180V oJq ecpcq f OL
atjceq orrç Lom jçe Jg5J cc ernijA JgÔ uuq peCuJc brrppc 'Is ALCJJ T8o3

i u"r ucdn1açiau o btecjcep &uq oçpeL JnJqGJbprn LGIJJJGLB £a
o pe piJset IT, cJJe2e Le1Jn6L2 nsçicibçeq abLGcJceJe, c&n2içzow
cc brrLcjnae cpe tern LGm1U!IJ iirqebeiiqeiiç pzJqGJbpw LGUJJGL2 9iJ flJG GLUJ2
11111J0L14 Bf 9(6 26CLG JJJJG COIJCGLU T,OL BGCLGCX MU? ttGJJ-T,oflUq6q V2HC itapcq
in piJqeJbpiu ob6Lfioir yjçc JCGBç pof}J ffJG?G qjecnaaoua oiiq HAGm6X6L2
q2CJ728OIJ2 MIfJJ aBLGCTCGJ2 W fJ T,&JJ 0 J3J upon; piT?UU onç PI wsloL!A 2}flL6

B6cu026 O L1CciOIJ2 OAGL ;jsc LI1IJIJ!U O pJJ&qeJbJJw bjsiiç vsc p6øu
BLGCJCGJ2 cou;uneq qerJ? ;p&ç uuA qegj pq peen 2;Lncjc
cc pute jnq a p2i2 f}J6 Leahi;e Ill fG Mice itt qJG BIHBWGL OT,

2GCLGf 9fJJOI1JJ LITIJJOL2 O qeceuce IAGLG T,ooç JAJO2f O LJTUIOL2 2GGIIJGq

jwctqeqe JDA f JIG 2bLiIJ Ot 2IJIJJUJGL O JJ f JIG Of JJGL ULLV1JG1JJGIJf 2 teuwjucq &

yJco1i]3 4q36 ctcçiau o 4q56 Meacetu 2HL gejjn1uK COJJJBUIA pecine bnpJ!c
COUfL0J nec ajmbj%. cc ;pc fLJ2tGL buce'
p9 o& pnç 2bLGcJCGT2 bb&teu;jX opGcceq o 22Gf
no; jwott ;pc 296 BEIGe? onjq puAe ucccpeq fo 4q16 aaeç cLuçeL pi 4q16
qnobajA bLouca WhIff? p9 mouobojA bto11çe miqer. 4q36 us 9tLU6UJGUf' ffie qo
M62 c°c bjuç onçtijsç co 4q16 JG22GL flUOIIUf OT, 0116 wig J59T, dm62 (bet-ijim)
Ju 4q16 eaç uç 201MG t0fiLe qçe ijom (bet-utm) qnoboj2 bLouca p&q !c eojq !
4q36 ffi62 oaç 3316 IJIIUJ SLLUIJE6IJJ6IJf 920 teqnceq VHC !11G611c!A6 fo LGGIJdGL
6uC6 euantcq IJJITJfIIIJ&LJCGf COIIfWCf 111 C26 VJSC eporrjq C1I2G T,ITLdJIGL bLopJem2 on

wig ;pctqore couçtoj ot pa pJqeJbprn bjwir ffGf9IsJI3 ni 2; c°c btca-
ceq j't o 4q56 M62f c°c mouobojX JU LGfJILIJ tOE U gqi;iauj 2 BGLC6Uf acwJc&

ju tc1cc;iu 4q16 1U1p9 OU6L pilf uccebçiii qie IJUJ UEGG11J6IJf btecjceje 2&CLI-
HUA6m6L V3I{C2 bLe2qeuc T,OL 5'S2 UJ!H!OJJ'
LeçmuJ bL6cJceJa aojq t2 beLcduf €drnçA 2dUJ(G in P! pJugcJb}nu Bjuu; ;o a'°
2bLecjcGje wig vaisc rnsq &&pcp jeu2eq ;o cowbgu1ee3 MGe; c°c bjwsça w
combwiA' jye M6a;6LU arTut gejuiu Combuu MJJ!cp mga 6cJJTHA onneq pX
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11 J16 GOIJ4IOJ 0
82 JOM 82 IJGcGeeLA G1J6WG ;L91JC j,pna bLcqci;rou conjq LGW0AG ;ji€ cbczçA IJOL
LGCG!A6L2J11B conL' 8JJOMIIJ 4JJG incnwp€u muuew€u; ;o LGOL9U1SG JJG wxjtoøq uq aG Lç
ptnJJcLnbcA [)Gp$2 !UCITLLGCJ pA 0 pouJcLnb; LOIJLoBq conjq po GaGC;IAGJA qJ2wuacq pA
qzqo;eq pA fiG 21111$ c024?2 oaaocio;cq mi;p ;pG LUJjLOOCJ p1qn2;L? 82 LGHu1OLC6q pA ;pc BLGA0II!0
Gu;L0114?a pA ojjocoçrn fliG 0 2J10L6 OLGUI4GJ pfl8U2• yccOLqpJ fo b04° (Jg)' pia bojicA it82
obbov;e GflLGWG' ;JJG O!I1 EXGCI1VJAG C°"!' 0 TbCJ' CGnIJLA LOIJLQOq c0L6J' eccomwoqo;eq
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