
£661 5.roq1~P!:lH 1I!1J3(J ~et~A -J;l~U!JdS @ u°S!UU'Jf "~"a. Pq"-':I1S "ff3. sumg "1fV :SJ01!!1iI
A ~U SUO"ISIJe,IJ. uoJ133I~ Aq p3:1npUI uo!1d.losaU

II: loA 'S;):IIJ:)!=>S ~~.JJnS II! S:lJ.I;)S J;l8u!JdS sa

~noq~ JoJ ~:>~JJns ~q~ SpJ-eMO~ reWJOU p~Jg s! 'ASJ~u~ uo~oqd A~ v'9 q~!A\ J~S~1 J~W!:>x~-dIV UtI
~se:> Jno U! 'J~sel UO!~dJos~p V 'dm~s re~u~W!J~dx~ Jno Jo ~JSU!p :>!~~w~q:>s U SMOqS I 'S!d

dn~~s Itf~O~w!.l~dx':l .Z

.SWa1S~ a1~qJOSp~
a~)o awos 00 s1InsaJ aq~ ~ IIaM. ~ dm~s ~~uaW1Jadxa Jno 2U!A\°IIO) aq~ U! M.~!A~J a 1\\

'1J~1Jp ~~o~W1J~dx~ X~Idwo~ ~q~)O 2um~pow
J~~ndwoo ~noJqt uopdJos~po~oqd )0 ws!U1!tJ:)aw ~~)O s~:)~d~ ~:JJ~:) a:)npap ~:) ~M

s~!P~ ~~ Jo s~Jns~J ~q~ WOJtl .s~nb~~~~ J'J~I 8u!AIdd1J s'JI:)!1J1Jd 2U!qJos~p 'Jq~ Jo wop'J'J.Ij
)0 s~~'Jp reuoP1JIstrn~ p~ ~W~~u! O~UO uo!~nq!l~s!p r.gJ'Ju~ ~~ ~Jns~w AIsno'J~lnW!s
o~ sn MOnu suo~s SSOJ:) Uo!~dJosap 'J8J"P.I AI~A!~~IaJ ~q.L.[l.I-£I] s~:)~Fns ~p!X° uo saIn:)aIow
punoq A~M. JO) p~AJ;)sqo 'JJ"P. suop~~S-SSOJ:) uopdJos~po~oqd 1S'Jq2~ ;)q1 P;);)PUI

.~!t!q'PiqoJd uopdJos'Jpo~oqd 'Jq~ ;)~~J~U! snq~ p~ ~Jn~~IoW
aq1 uo UO!~~~!:)x~ ;)q~ )0 UO!~~Z!I1!:)°I JnOAt!) mM. UO!1:)t!J;)1U! ;):)t!Fns-~In~~Iow )[t!~M. V (!!!

c c- .[~1-£1] ~~1JJlns ~q~ ~A1J~I o~ I.RJ~U~
reUO!~1JISU1JJ~ ~~1Jynwn~~1J o~ h:J!I!Q!ssod ~q~ o~ ~np s~~1JJlns ~p!"o wo.IJ UO!~dJos~po~oqd'
JO) J~8Jp,I S! ~~1Jjlns ~~ ~d~~s~ o~ ~mQ~QoJd ~~ 'AI~u~nb~suo:) .~~1J~S p~~!~X~ ~q~)O ~W!~~J!1
J~8uOI 1J o~ °P!"o U1J)0 ~S1J~ ~q~ U! SP1J~I s!t{.l .A1J~doJd re:J~w ~d,\:Jo~oJd 1J S! UO!~~~OI~P
~I!tt/t\ '~P!X° ue JO) re~!d,\:J S! uo!~nq!l~s!p ~81P.q~ ~!U°J~~~I~ ~q~)O UO!~1JZ!re~oIJo ~~f},~p ~q.l (!!

.U 0 ~~~J:> -l!B d -~ I 0 q -u OJ~:>:} I:}

JO] ,(:;,m~qoJd J:}Irews ~ :}A~q Plnoqs .:>~:) 'nv 'Sy 'nJ ~ q:>ns 's:}~~~s ]0 ,(:;,!SU:}P Mol

q1!h\ S~:}W .ASJ:)u:} !UU:} d :}q~ ~~ S~~~~S]O ~!SU:}P :}q~ Uo :}sJno:>]o spu:}d:}p sUO~~~!:>x:} q:>ns

JO ,(:;,mq~qOJd :}ql '~lq!SSOd SA~M~ S! I.8J~U~ MOlJO sl!Bd ~loq-UOJ~~l:) JO UO!~~~!~X:} :}sn~~:}q
P!1°S ~q~ O~~ p:}~~d!SS!p :}q A~W ,(:;,~m!nb Irews Am! U! ,{Sl:}U:} 11!~:}w ~ lOd 'd~S ~q~ SU!ng

s~~~~s ~J:}P ~J1! :}J:}q1 ss:}yun :}P!X° m! JO :}~:> :}q~ U! ASJ:)u:} d~S ~q~ p~~:>x~ ~snw :}~~J~sqns
~q~ O~U! p~~~d!ss!p S! ~~q~ I.2J~u3: 's~op u~yo ~P!X° m! ~I!t{M d~S puuq ~ ~!q~~ ~ou s~op

IU~~W ~ ~~q1 ~su~s ~q~ U! ~U~J:}JJ!P Alq~J:}P!SUO~ s! S~~~J1sqns :}q~]O :}J~:>ru~s :>!U°J~:>~l:} ~ql (!

.M~1A JnO Ul
~:>U~J~lJ!P S!Q} JO} ~lq!suods~J ~lP. s~~JJ~ JUJ~A~S .Al~A~t!~!JUnb "S~:>t!jJns JU~~w uo Ut!q~ s~:>t!jJns
~P!X° uo lP.J":>rJlP.d U! pUt! s~:>t!jJns JU~~w P~Z!P!X° A~~M uo J~8lP.l ~pm!1J8t!w }O SJ~pJO
~lP. uo~dJos~po~oqd JO} SUO!~:>~s SSOJ:> ~q~ 'uo~dJos~p JUWJ~~ p~:>npU!°~oqd ~pnl:>x~ ~M J! ~t!q~

s~ddt! ~I .J"t!j os p~sn u~~q St!q s~!8J~U~ uo~oqd}o ~8Ut!J ~loqM V "[L r ~£] s~:>t!jJns ~P!X°JU~~w
p~ ~~w wo.IJ O~ pUt! ON}O UO!~dJos~po~oqd p~!pms ~At!q sdnoJ8 Sn°!lP.A '~SJY S~St!:>

1S~ldUI!S ~~ Apms O~ J~pJO UI "UO!~dJosqt?o~oqd J~Yt! uo~dJos~p ~q~ 8u!hlJ~pun sws!Ut!t[:>~w
~t[1 0~U! S~q8!su! M.~u q~!/t\ sn s~p!"oJd Alq!ssod wop~~.IJ}O s~~J8~p JUUJ~~U! p~ JUuO!~t!lsUt!J'!
0~U! ASJ~u~ }O uo~nq~!p ~~}O ~U~W~JnSt!~w ~q.L .s~J":>~loW 8U!'!t!d!:>rJlP.d }O UO~dJOS~P
8U!pnl:>u! 's~ss~:>oJd {U'J!1U~q:>o~oqd t[1!/t\ A1U!t!W P~UJ~:>UO:> ~q ffih\ ~1\\ .[z'r] s~!l08~'!t!:> Sn°!lP.A
O~U! P;r:J:!sSt!l:> ~q A~W q:>!l{M ~ss~:>oJd s~~~~!1I! s~:>~jJns P!1°s q~!/t\ suo~oqd}o UO!~:>t!J~~U! ~q.L

Uo!~;)npOJ~UJ .1

htmWJ~D 'u~gU!U9D 0017£-A\. '01 ".nsu~sung
'gunq:>SlOj:SgunWg.nS Jill lm!lSUl-){:>tmld-~WZ

htmUU~D 'wnq:>og 0£9.T A\.

'wnq:>og 1~!SlaA!Un-Jqn~ 'I aIWaq;) aq:>S!IR){!Shqd l\11 {qmsJqa'l1

Z uC)sC).lpuy "J pu-e 'zC)P!C)M "a 'z.lC)IpS!.!l "0 'ypunC).l.!l" f-" H
'lunw "l[J.., 'IUI'l?PV "ff. 'IA.r~UI'l?qS-rV ")1 '1.rC)~S!~um'eff. "ff. 'lsC)ju~W "W

sa~RJ.lns ap!xo WO.lJ
S~!WRUA(l UO!'Jd.losa(l pUR SUO!'JR'J!~X3 A~.laU3 "\\0'1



9Ll

2iU!PU!q ~q.L 's~:>t?Jlns ~P!X° uo UO!twospt? JoJ Jt?:>!dAt s! q:>NM ON Jo ~nJt?A ~st?qd St?2i ~qt
o~ ~sol:> S! q:>~~J1S ON ~tp Jo h:>u~nb~.IJ It?UO!~t?Jq!A ~q~ ~t?q~ sMalls Slaamr '[61] Suo!~t?ln:>Jt?:>
O!~!U! q~ hq p~~oddns OSIt? S! S~l 'SNXaN f.q P~It?~A~J St? It?WJOU ~:)~jJns O~ ~:)~dS~l tp!M o~v
f.q p~~m s!XB ON ~q~ q~!A\ SUO! !N ~q~jO do~ UO sqJospt? ON '(OOOO!NjO S~:)~Jl~~ ~q~ uO

"(OOI)O!NJO ~St?:> ~q~ U! q~P!A\ Y OSIXOOI
JO S~:>~Jl~~ ~P!X° q~!A\ ~Iq!~~dwo:) sa8~w! WlS pUB sw~Ut?d aa3'l o~ 8ll!P~~1 J~pJO a8ueJ 8uOI
alq~uoSt?al ~!q!t{X~ sa:>~jJns ~P!X° aql 'pa!lddt? ~q f.~w UO!~t!Z!l'B~:)~IP.q:) ~~~qJOSp~ JOj spoq~~w
:)ldo:>SOl~:)~ds uol~:)~la pIP.pue~s lIt? saldWt?s ~saq~ q~!M '[U'IZ] s~:)t?jJns It?~aw It?~sf.J:> ~t8U!S
(1 I I)!N puB (OOI)!N uo UM.O~ Uo!~u~ua!l° (I I I) puB (OOOJo SWIY O!N u!1{~ pasn aA~q ~M

"([OZ] ~Idum~ JoJ ~~s ) p~~odaJ ua~q
~A~q s~!pn~s snOJ~wnu ~J~qM s~ldwt?s J~pMod O!N o~ ~st?J~UOO U! [6 I' L I '9 I] sdnoJS M~J f.J~A
f.q p~!l?ms u~~q f.JUo IP.J os St?q sa:>t?jJns O!N P~U!J~p II~M UO 0:) puB ONJo UO!~wOSP~ ~ql.

(JJJ)O!N 00 pO1f (001) O!N 00 ON Sm3~SAS 3~1fq.lOSp1f 3qj. J.£

uo!ssnJS!U PU8 sJlns~H 'r

"([Z'I] ~[dW1!x~ JO) ~~s)
1\~ ';"9 o~ 1\~ SZ"1 wo.1J uo!8~J ~q~ J~AO:J q:J!t{M 's~!8J~U~ ~1! UO!~dJos~p p~!pn~s ~A1!q sdnoJ~
J~qtO 1\~ v"9)0 A8J~u~ UO!~dJos~p 1! p~Ao[dw~ A[~SOW ~A1!q ~M ~[!t{M pUt! p~Ao[dw~ u~~q S1!q

UO!~:J~~~p ~~1!W!-uou s~!pmS J~q~o ~Sow u1 "s~In~~[ow ~U!qJOS~p ~q~)O uo!~nq!l~s!p J1!1~Ut!
~q~ ~U!WJ~~~p o~ J~pJO U! ~~1!Jlns ~q~ o~ [~l11!J1!d p~~u~!l° S1!M S~!pmS ~soq~ U! p~sn ~~~qs
J~S1!I ~q~ 'J~A~MOH .[01] UO!~dJos~p Apms o~ s~nb~~~t ~u!'3uW! p~sn ~AUq sdnolB J~q~O

"[81] J~S1!1 ~qoJd ~q~ pUt! UO!~dJos~p ~q~ u~~M1~q .(U[~P ~lli!t ~qt SU!f.l"P.A Aq ~un J~S1!I U wo.1J
p~~1!J~U~S [1!~!S ~q~ pJO~~J pUt! ~u!81!lli! ~noq~!A\ W~~SAS IdW3."}I ~q~ ~sn ~M u~up tqSm-)O-~W!~
~s!~~Jd U! p~~S~J~tu! ~J1! ~M)1 .[1!~!S u°!1dJos~p ~q~ sn S~A!8 q~!t{M UO!~dJos~p ~noq~!M pUt!
q~!A\ S[1!~!S lcUt\l3."}I ~~ u~~M1~q ~~U~J~w.P ~q~ ~)[1!~ pUt! JJOl s-OI*~)O~Jnss~Jd punoJS'[ouq u

8u!f.[ddu Aq toqs J~S1!1 qou~ J~Yt! ~o1!Jlns ~q~ ~SOp~J ~A\ .1.[no!lJ!p s~Jm1!~) 'f1!~M)O UO!1.uog!~U~P!
~q~ s~'f1!w qO!t{M 's~~uW! q~ns u! P~~!1Un S! ~S!OU-O1.-[1!~!S ~q1. ~W!t ~u~s~Jd ~q1. tU 'J~A~MOH

"~8uw! Ut! pJOO~J o~ "S1.oqs" Jno) o~ ~~Jq1.1.noqu

sp~~u ~uO "~~uFns ~q~ o~ I~l11!J1!d s~u![ ~q~ Suo[1! UO!~dJos~p )0 ~ou~pu~d~p J1!lnSUt! ~q1. SpJOO~J
~uo 'r.lsno~uu~lnw!s '~ouJlns ~q~ wo.1J ~:Juu~S!P p~uy~p I1~M u o~ ~u~[1!A!nb~ S! 1~~qs J~SUI ~q1
U! ~U!I qou~ ~snuo~q s~q8!g-J0-~W!~)0 uo!~nq!l1.s!p u S1.u~s~Jd~J ~8uw! s!t{l .J~1ndwoo J1!uOSJ~d
u puu UJ~W1!OO~P!A 1! Aq p~pJOO~J S! qO!t{M S~1.1!ld l~uuuqo!1.1nw ~q1. PU!t{~q U~~JOS snoJoqdsoqd
~q~ uo p~~o~~~p ~q hUW ~SUW! UV "hUJJ1! [~uuuqo!~lnw u q~!A\ p~1.~~~~p ~J1! puu J~S1!I
UO!~dJos~p puu ~qoJd ~q~ q~oq o~ J1!In~!pu~dJ~d ~qm ~qSm ~ O~U! p~n~d~J uuq~ ~J1! SUO! ~s~ql
'SUO! 01.U! p~~~AUOO ~J1! ~1.U1.S [1!uO!1.UJq!A-IUUO!1.U~OJ p~ug~p I1~M U wo.1J ~u!~lns~J s~lno~low
~q~ s~ss~oOJd ~s~q~ U!A .ss~oOJd (1+1) UO!1.~s!U°! puu UO!1.U1.!OX~ uu oSJ~pun s~Ino~Iow
SU!qJOS~p ~q1. U~J1! p~1.uU!Wnm ~q1.)O 1.U!°d qou~ UJ 'W~~ShS su~I [1!O!lPU!IAo u q~!A\ ~ouJlns ~qt Ot
J1!ln~!pu~dJ~d ~~~qs u 01.U! pu~Jds ~q JO ~U!I1! WJO) J~q1.!~ AUW ~J1! p~tuu!Wnn! ~ql .~~uJlns ~q~
°t 1~l11!J1!d ~Jg w~tSAs J~SUI ~r.p p~dwnd J~SUI J~W!~x~ uu hq p~onpU! S! [1!~!S 1cUt\l3."}I ~ql

'W~tSAS UO!1.~~t~p UcUt\lW UO!tus!U°! uotoqd!~lnW tUUUOS~J 1! qt!M ~~srl)O J~pJO ~qt
)0 r.1!I~P ~W!1. U~A!8 U J~Yt! p~tO~t~p ~J1! ~~1!Jlns ~qt wo.1J ~d~os~ t1!q~ s~ln:J~low ~ql 'O~su ~ I~

.dm~s ~~u~w!l~dx~ ~q~Jo
UO!1~~U~S~ld:)l :>!~~w:)t!:>S .I .S!d



LLG

[s;m]AJr~~OI~A
000'& 0001 0[sfUI ]~~~oI~A

~ 0001 0

0 ~.

.1= A JO) (t/£llt)ON Qq~
)0 u~U"I!nb JUUO!~U~OJ sno!J1! J\ (q

'(S.II=I
t/£lli)ON ;)~U~s JUUO!~U~OJ ;)UO

)0 S;)~U~s JUUO!~UJq!A sno!J1! J\ (U
~'Z

"COO I)O!N wo1J ON SU!qJOS~p Jo
suo!~nq!J":Js!p xnlJ ~!:>°I~ A .£: "S!d

I
~'6

l r;"91

~.IZ
=£=A

.suotoqd)o J~qwnu ~qt
tsu~S~ P~pold S! °N/N
)0 Wt{t!J'BSO( ~q.L.(~P!S
tqS!J) ~s~qd StlS
~qt u! P~ (~P!S Y~U SdX
~!A p~JnS~~W (OOI)O!N
wo.IJ ON)O UO!tdJos~p
~qt JOj suo!t:>as
SSOJ:> Uo!twosap ~qt
)0 uos!JBdwoJ 'Z 'S!!!

:1u~J'P.dd1J ~J'P. s~nss! llJJ~A~S 'S~nJ1JA ~8J'P.J 01 JllJWS wo.IJ
1J1UBnb llJUO!1~10J ~U~J~.n!P pUB ~1~1S llJuO!11JJq!A p~xy t! JOJ SUO!1nq!l1S!p xny ~!:JOJ~A Jo 1as
t! p~uoJd aA~q ~/t\ (q£ '8!.!:1: UJ '(Z'I'O = A) S~~1J~S llJUO~~Jq!A ~U~J~.n!P ~aJ1{1 pUB ~~1J1S llJuO!~1J10J
~Uo II! sa(n:J~Jow ON 8u!qJos~p ~q1 JoJ SUO!1nq!l1S!p xny h:J!:J°J~A Jo ~~S ~ SMOqS (t!£ '8!d

'a:J~jlns ~q~ uo sOI!:Jads h:J!l°[t!w OIq1 OIJ'P. sOIJn:JOIJow ON 8u!qJOSOIp
aq1 1~q1 SMOqS ast!qd st!8 aq1 U! put! a:Jt!jlns aq1 uo pau!Wla1ap SUO!1:Jas SSOJ:J Jo ~:Ju~llJA!nba
~qJ. 'tw:J LI-O I.17 Jo (J~ut!d 1q8!l) OIst!qd st!8 ~q1 U! saJn:JaJow paqJosap ~q1 wo.IJ pOlu!Wl~1O1p
~uo ~q1 q1!M llJ:J!1U~P! JOJJ~ llJ1u~w!l~dx~ OIq1 u!t{~!M pUB a8J'P.J hJ~A!1t!JaJ S! tw:J L 1-0 I.9 Jo
anJ~A ~qJ. 'uO!1:Jas SSOJ:J Uo!~wosap010qd aq1 s1uasaJdaJ adoJs aqJ. '(oN) a8t!JaAo:J Jt!!1!U! aq1
o~ ~:J~dsaJ q~!M ~Jnsodxa u010qd U!t!1J~:J t! Jay-e (N) ~8t!JaAo:J 8U!U!t!w~J ~q~ Jo S1U~W~Jns~~w
-SdX hq uo!'J:Jas SSOJ:J uo!1wosap010qd ~q1 pau!Wla1ap ~M (aUBd Y~I aq1 UJ ')l OOI=J.
~t! (OOI)O!N/ON wa~shs aq~ JO) !dJI\{3:"}I t!!A aSt!qd st!8 aq~ II! pUB t!J1~ds-dX)0 S!ShJt!UB t!!A
a:Jt!jlns aq1 uo paJnst!~w st! q10q uo!1:Jas SSOJ:J u°!1wos~p ~q1JO UO!1t!u!Wla1~p ~q1 SMOqS Z '8!d

(OOI)O!N/ON S;)!m~UAp uo!~d.los;}a rr

"(OOI)O!N uo UO!}dJosp~ ON JOj punoj ;)sol{} O} JP-I!W!S Al;)A ~JP- ~Iq~I~A~
JP-j os s}Ins;)J -sax p~ Sill ;)q} '~no P;)!JJR:> U;);)q };)h }OU ~l{ (111) O!N uo ON JOj lnO!/\~l{;)q
UO!~dJosp~ ;)q~ jO hpms ;)~;)Idwo:> ~ t(8noq~ U;)A3: "(001) O!N uo ON o~ JP-I!W!S S! ;)8~J;)AO:J
;)l{J. .s~d P;)~~u!tlU~}-u;)8h:xo ;)l{} O} p;)soddo s~ ~:J~jJns (1 1 OO!N ;)l{~ jO s~d p;)~~u!tlUa}
-!N ~l{~ uo SJn:J:Jo ON jO UO!~dJosp~ ~~l{} SJ~~dd~ }! ;):J~Jlns (11 I)O!N JP-Iod aq~ uO

.[6 1] ;):J~jJns ~P!X°
al{~ jO S;)P!S }:J~jap aq~ uo ~OU p~ S~:J~JJ~} ~l{~ UO sqJOSp~ ON }~l{} pa~~:J!pu! ~q hpms P;)I!~~~P
V "(001) OW uo ~Z'O ~q o~ p~u!WJ~~~p ua~q s~q ~8~J;)AO:> ;)q} sax q~!A\ 'UO!1dJos!W~~:J
~A\jO ~w!8;)J ;)~~ U! S! ~:J!1lA\ ' ()l OOZ = dJ. aJm~J~dw~~ UO!}dJos~p ){'B~d) A~ S"O S! i\8J~U~



sa

I~POW-'MDW .v 'S!.!!

P!'il~ pa1apUN at{1 "a"!-'puoq a:)1!jlns-aIn:)aIow aq~ Jo alnJdru 1! o~ sp1!aI UO!~1!~!:)xa :)!U°1~aIa
aq~ '[I!!~Ua10d ~~1!~S p~1!:)xa :)!dO110S! U1! Jo uo!~dwnsS1! ~t{1 t{1!M. i9Z] xaIdwo:) ~:)1!jlns-~In:)~Iow

~q1 Jo UO!1~~!:)x~ :)!U°1~:)~I~ ~q~ SU!lnp p~AI~SUO:) S! q:)!t{M ~~1!~S punoJ'B ~q~ U! ~In:)~Iow
aq~ Jo UO!~OW SS1!W Jo l~~Ua:) ~q~ q~!A\ pa~1!!:)OSS1! aq A1!W 'f WmU~WOW 1! SUO!:JOW 1aq~0 AIq!ssod
pU1! asaq1 o~ ~na "(1!S 'S!!!) [I!!~ua~?d a~1!~S pUn01S ~q~)O ~:)u~pu~d~p lP.InSU1! ~q~ Aq s~IS~
P!10S Jo UO~~l ~ 01 ~pm!Idum U! p~Xy S! UO!1~lq!A ~ql "P~1!:)X~ ~q A1!W ~:)1!Jlns ~q1 011:)~ds~1
q~!A\ ~ln:)~Iow ~q1 Jo UO!~1!lq!A SU!pu~q 1! UO!~1!Jq!A ~:)1!jlns-~I":)~Iow ~q~ 01 UO!1!Pp1! UI :~:)1!jlns

(00 I)O!N ~q1 01 punoq ~I":)~IoW 1!)0 SUO!10W re:)!~ Sa~1!11snm 1!S 'S!~ "(~AOq1! ~~s) UO!~1!ISU1!l~
pU1! UO!~1!lq!A aq~ Jo SU!Idno:)~p p~AIasqo AI[I!~u~wp~dxa aq~ U! smdd1! s!t{J. 'lO~Ol P!'B~
aq~ Jo I~poW ~q~ asn ~M ~~1!~S paqJosp1! ~q~ U! aI":)aIow aq~ Jo S:)!t1muAP ~q~ Jap!suo~ oJ.

"Sln:):>o Uo!~dJosap pU1! U~M a~1!~s punoJS ~t{1 ~d1!:)s~ A1!W ~I":)aIow ~q~ '(1:1 'S!!!) ~:)U1!~S!P
UO!~1!X1!I~l ~q~ ~1! U~M a~~s punotB aq~ Jo q~dap ~t{1 Ut!t{~ 1aSlP.I S! AS1~U~ :)!:J~u!)( pa~1!I"wn:):)1!
aq~ 11. pU1! 'AS1~ua :)!~au!"){ S~! sda~)j aI":)aIow aq~ 'p~!Idd1! S! ~da:)uo:) uopuO':>-)j:)U1!l~ aq~ J1

'Su!1dno:) uouoqd 10;PU1! UO!~~l:) l!1!d-aIoq-uOJ~~aI~ 1!!A a~1!l1sqns P!IOS aq~ o~ ASJ~ua [I!!~ua~od
Sl~JSU1!J~ pu-e ~~~s punoJ'B ~q~ 0~U! S~X1!Ia1 wa~sAs ~q~ p~Sd1!I~ S1!q 1 ~W!~ ~q~ 1~'JV .ASJ~U~
:)!~~U!)( ~~1!I"wn:):)1! A1!W pU1! 1 ~W!~ 1! 10J ~AIn:) AS1~U~ re!~U~~Od M~U aq~)O ~:)u~nlJU! ~q~ l~pUn
S~~1!S1!dO1d ~ln:)~low ~q~ p~lln:):)O S1!q ~AIn:) ASJ~U~ [I!!:Ju~~od ~t{1JO ~SU1!q:) ~q~ J~'JV "X~Idwo:)
a~1!l~sqns-~~1!qJOSp1! punoq aq~)O UO!~!SU1!l~ :)!U°J~~~Ia U1! Aq paJaSS~~ S! UO!~dJos~p 'AlJ~~g

"[SZ'1:1Z] 1:1 "S!~ U! UMOqS AIfI!:)!~1!Waq:)s Iapow ()If)w) p1!aqp1!a)I
-l~WO!)-I~ZU~W P~Ire:J OS ~q1JO )j1OMaum.g ~q1 ~sn ~A\ '[SI'1:11] AIfI!:)!S~I:)!s1!nb [I!!~U~~Od ~~1!~S
punotB aq~ U! S1! uaM ~ a~1!~S p~~!:)xa aq~ U! UO!~1!S1!dOJd aq~ pU1! sIapow fI!:)~q:)aw wn:JU1!nb JO
S!~q ~t{1 uo S~ss~:)old UO!~~!:)xaap -UO!~1!~!:)xa aq~ ~q~:)sap ~M ~laqM s~ssa:)old UO!~dJOS~P ~t{1
JO SUO!~1!I"W!S l~~ndwo:) ~no P~!J.rn:) ~A1!q ~M SUO!~1!AJasqo fI!~uawpadxa aq~ ~Idxa O~ 1apJO UI~

SUOP8IR'J18.') 13pOW ror

"U~~O ~uu~q~-uou JO ~m s~ss~:>oJd ~q.l 'p~~~Jq!I!nb~ ~ou ~lt! s~In:>~Iow
8u!qJos~p ~q~ p~ ~~~Jlns 'Jtp uO!~:>~uuo~ s~~ u! 'JJm~J'Jdw~~ uu~~ 'Jq~ 'Jsn o~ 'J~~~doJdd~ 'J~!nb
~ou S! ~! 'Al~IJ .wn~w "MOIS" ~q~ JOJ 'JSO~ O~ ~:>!~U~p! U~A~ JO ~Iq~lt!dwo~ 'Jlt! S~n~A ~tp
u°!1~I~~ ptm u°!1~OJ JOd 'h8J~U~ ~w~~U! 'JtpjO uo~ury ~ su)I OOOZ >.l »I 0001 u~~~~q

S~!JeA ,,~Jm~J~dw'J~ ~u°!1~IS~J~" ~~ wn~w "~~J,, 'J~ JOa ')1 0061 punolt! ,,'JJm~J~dw~~
~UO!~UJq!A" ~q~ ptm )1 OOt 01 ~sOI:> S! ,,~Jm~J~dw~1 ~UOp~10J" ~q~ 'l~A~MOH '~lmt!1~dw~1
~:>t!Jlns 'J~ 01 'Jsoy:> snq1 pUt! )1 OOZ > .l > )1 00 1 U'J~A\1'Jq U°!B~l ~~ S! q:>~M ,,~lm~1~dw~1
~UO!~~ysUt!~" ~S~IfBWS ~q~ S~!q~~ Uo!~nq~~s!p f.:J;!~OI~A ~~ U! wn~w "MOYS" ~q.l "[a] MOlt
~~~q JO uop~noo-y~~q:>~g ~q~ ~!A P~~~W!1S~ St! ~uno:>:>~ O~U! l~~y ~~ q~!/t\ 8U!~~q ~q1 'J~ ~M.
J! )l OZl = .L ~noq~ S! 1~~1~1 ~qJ. .~lm~1~dw~1 ~:>~Jlns ~~ q~!/t\ p~1:>~UUO:> f.p:>~l!P ~lt! -A~!1Ut!nb
~ q~ns u8!s~ O~ S~tmM ~UO J! -"S'J1n:l~1~dw~1" ~UOp~lq!A ~tp 10U ~UO!~~101 ~q~ J~q~!~N

.uo!~nq!l1S!p rep°W!q ;q~ JO wnw~w "~s-eJ,,
~q~ JO "MOIS" ~q~ O"J. 8uoI~q f.~q"J. J;q~~qM JO "J.u~pu~d~PU! ~oq f.nuuo~UJq!A ~JP. s~In:)~Iow ~qJ.
'(u.£ .8!,1) UO~~Jq!A tfJ!It\ uo!:Jow ~uO9~IS~J"J. p~ ~u09~"J.OJJo 8undno:) sn°!Aqo ou S! ~l~qJ.(!!!

'(q'£'S!J) suo~nq!l~S!p ~p°W!q
:)tJ~ U! ~W!X'eW :)tJ~ JO :)UO JOJ UO!~OW ~UO!~~IS~~ p~ ~Uo!~mOJ u~~:)q SU!1dno~ ~ S! :)J:)tJJ. (n

"(£'S!!J) ~p°W!q alP. su°!1nq!l~S!p ~!:)oIaA all}. (!



6R

'S;}~t!~s P;}~!:>X;} ~U;}J;}.lJ!P q~!M S;}ss;}:>oJd UO!~t!~!:>X;} ;}!q!ssod ;};}Jq~ Jo SU!Mt!Jp :>!~t!W;}q:>S .9 .S!~

~~g~S punoiB :)~~~S P~OiB ~~~~S punofE I

, ,7\i\

~

~'I

~s UOISInd~l ~lnd
~in}s P~}!OX~ ( :)

~

~

"V71\
, I"!!!J::/~\

~'.3: -;AQ:>~JU~ \
~~~~S'P~1!~X~ (q

UOISInd~l
:)~~s 'p:)~!:>X:) (~

i.uo!~nq!J~S!p
xnIJ ~!~oIaA ~POW!q aq~)o slauu~q~ o~ aq~ u! Suo!~~lndod ~uaJa:y!p aAJasqo aM op AqJ\\ (!!

6~AJn:> f.2J~U~ ~!~u~~od ~A!Slnd~J ~q1JO ~Jm~U ~q~ S! ~~% (!

:p~SS~Jpt! ~q Ot s~nSS! OMt ~Jt! ~J~l{J. It!!tU~tod ~t-etS

punoJ'3 ~t{t Aq p~U!UU~t~p AI~UOJtS u~t{t S! uO!tnq!l1S!p xnlJ At!:>°I~A p~AJ~sqo ~t{J. It!!1u~tod
~t{t }O ~doIs ~t{1 01 ~U!pJo:>:>t! P~~t!J~I~:>:>t! ~Jt! A~t{t ~J~l{M [t!!~u~tod ~~~~S P~~!:>x~ ~qt uo
UO~~J P~1!1U!1 AJ~A -e ~qOJd AJUO s~ln:>~low ~q1 tt!qt ~1~:>!PU! sUJt!J'3t!!P ~qJ. 09 °8!.1 U! suo!~t!n~!s
l1!:>!dA~ ~~Jq~ p~q:>~~"s ~A~q ~M °l1!!~u:)~od :)~~~s p:)t!:>x~ u:)soq:> ~q~)O (.:>~;) 't!w!U!Ul gU!~s!X:)
':)dols ogO;) sl~~:)P ;)q~ uo spu:)d;)p AlguOJ~S In°!i\~q:)q p~AJ:)sqo ~q~ 'J;)A:)MOl{ 'AII~J:)U;)D

°suo!tnq!l~s!p wn~u:)wow l1!POW!q U! ~u!~InS~J '~jO s:)nl~A
~~nlosq~ ~U~J~jJ!P t{~!M pUB SUO!t!SOd tU;)J~jJ!P ~B SJn:>:>o SUO!tnq!ltS!p OM~ ~q~ jO UO!tt!X1!I;)J
~qt S~Ul!t~JI.1 J~8UOI J°.1 °UO!~dJos~p J~YB UO!1nq!ltS!p WmU~WOW ~qt jO )fB~d ~UO U! 8u!tlnS~J
~ JOj S~nl1!A ~~nlosq~ ~UJBS ;)q~ AIJt!~U tfI.!lt4.. pUt! Sl1!!~u:)~od :)q~ jO UO!~!SOd ~UJt!S ~q~ AIJt!~U
~t! SUO!~nq!l~S!p q~oq JO) SJn:>:>o UO!~~X1!I~J ~q~ ~~B~S P~~!:>x~ ;)t{~ jO ~W!~;)j!1 UOt{S B JOj 'SpJOM
J:)t{~O UJ °SUO!1nq!l~S!p (wn~u~wow) ~!:>OI~A l1!POW!q O~ ~ldUJBx:) JOj Pt!~1 Ut!:> t{:>!t{M '~U~J~jJ!P
~q I1!M S:>!UI1JuAp UO!1dJOS~p ~qt snqJ. o~:>t!jJns A8J~U~ l1!!~U~10d ~q~ uo SUO!~!SOd ~U~J~JJ!P
1t! SJn:>:>o ~1~1S pUnOJ'3 ~qt O~ UO!~~Xt!I~J 'AI~U~nb:)suoJ o~ ~A!1!SOd q1!M ~ln:>~low ~ St! A8J~U~
:>!~:)U!'J q:>nw SB :)J!nb:>B ~OUUt!:> ~u:)uodwo:> ~ ~A!~B8:)u AI1t!!~!U! Ut! q~!M :)In:>~low ~ 'S~ln:>~low
~U!qJOS~p Il1! JOj u~soq:> S! ~~t!~S P~~!:>x:) :)t{~ U! ~W!~:)j!1 ~UJt!S :)t{~ j! '~JOj~J~t{J. °SpJt!M~nO
:)AOW pUB punoJt! Wm s~ln:>~low ~q~ ',{gJ:)U~ l1!!~U~~Od O~ P:)U~AUO:> U~:)q SBt{ wn~u~wow l1!!~!U!
:)t{~ J~YV o~:>~jJns ~t{~ SpJt!MO~ gU!i\OW AI!lBW!ld :)Jt! ~ :)A!~~~:)U t{~!lt4.. s:)ln:>;)IOW ~1!t{M ':):>t!J.lns
~t{~ WO.lj A~M~ 8U!AOW ~Jt! s~u~uodwo:> z'f t{~!lt4.. s~ln:>:)low 'l1!!~u:)~od P~~!:>x~ ~A!Slnd;)J t! JOd
:S:>!Wt!uf.p UO!~dJos~p ~q~ JOj s~:>u~nb;)suo:> ~At!q s~u~uodwo:> z'f :)t{~ jO Su8!S ~U~J:)JJ!P ~4J.

°l1!WJOU :):>t!J.lns ~t{~jO UO!P:)J!P
:)A!~t!g~U ~q~ gUOl1! SU!~U!Od ~u:)uodwo:> t! St!q -'/ ':):>~jJns ~q~ SpJt!M01 gU!/\.OW ~I!t{M SJn:>:>o
~! ~St!:> UI i~) IBUUOU ~:>~Jlns ~q1 jO UO!P~J!P ~A!1!SOd ~q1 8uo[t! SU!1U!°d ~u~uodwo:> ~ St!q -'/
'~:>~jJns :)q1 WOJj A~M~ ~ln:>~low ~tfI. jO UO!~OW ~tfI. 8U!Jnp sin:>:>O UO!~~~!:>X~ :>!U°J~:>~I:) ~t{t ~~:>

UJ o(q~ OS!.!!) -'/ JO~A ~t{~ Aq P:)Z!J~P~Jt!q:> :)q At!W ~ln:>~low ~q~jO SSt!WjO J~~U~:> ~t{~jO UO!~OW
l1!~O!~BISUt!J~ ~t{J. o[SI] ~~B~S P~~!:>x;);)tfI. U! JOtOJ P!'3!l :)~.Ij ~ S:)WO:>;)q ;)~~tS P;)qJOSp~ ~t{~ U! JO~OJ

"'PC~1
~q1 U! p~ssn~s!p s~ (q)
JO~OJ ~~.IJ pm (~) JO~OJ
p~J~p~ ~q1 JOJ sI~POW
~q1. JO UO!~~~U~S~Jd~J
~!~~w~q~S "~ "8!d(q



Og~

"(J) uO!~OW SU!1{~~~J~S ON ~q~ pUB (W ~~~JJns ~q~ wo.IJ A~M~
~tn~~tow ~q~ 10 uO!~OW ~q~ At~W~U 'woP~~.IJ 10 s~~J8~p ~u~pu~d~pu! o~ ~q~ Jo UO!~~ut1.J ~ s~
p~uotd ~J'P. (s~~~~s P~~!~X~ pUB punolS) s~~~JJns A8J~u~ ~!~u~~od o~ ~J~qM 8 OS!.!:! U! p~~~!d~p

S! UO!~~~!S ~ql. .s~tn~~tow SU!qJOS~p ~q~ Jo SUO!~~!~X~ reUO!~~Jq!" p~AJ~sqo ~q~ U!1!ldx~ o~
s~u~wn8J'P. ~A!~~~!~nb ~Idlli!s pug A~W ~M UO!~~Jq!" ~~~w-ON ~q~ wo.IJ p~ldno~~p S! UO!t~Jq!"
Su!t{~~~J~S ON ~q~ ~~q~ ~wns~ ~JoWJ~q~t1.J ~M.JI °UO!~~Jq!A wo.IJ UO!~~ISUBJ~ pUB UO!~~~OJ
Jo Sundno~~p ~wns~ UB~ ~M t~q~ ~~~~!PU! sttns~J ~~u~w!l~dx~ Jno °s~t~!~d SU!qJOS~p ~q~
U! ~ II~M S1! ~~~qJosp~ ~q~ U! ~In~~Iow ON ~q~ Jo SUO!~~Jq!" ~qt P~t~~IS~U ~A~q ~M mJ oS

.~uo tu~tJodw! ~JOW ~q~ ~q o~ tno
wm A~W t:>~d~ J~U~[ s!t{t 't:>~J uI .suo!~~[ndod ~AP~[~J ~qt U! s~8U'Bq:> J~qtJT1J Ot P~~I [[!M s~.l
.~U~J~w.P ~q A~W ~:>~Jlns ~q~ Ot t:>~ds~J qt!M SpJ~M:JnO JO SpJ"P.MU! 8u!"ow A[B!t!U! S~[n:>~[OW JO
S~W!t~J!1 ~q.l .tUno:>:>~ Otu! U~'fBt u~~q tOu J"P.J os s~q q:>~M JOt:>~J J~qtOU'B 'J~A~MOq 'S! ~J~q.l
.suop~[ndod ~q~ U! s~:>u~J~jJ!P t:>~dx~ ~M suo!~!sod tu~J~jJ!P t~ stu~uodwo:> OM:J ~qt JoJ SJn:>:>o
J~JSU'BJt ~qt ~sn~:>~H .re!~u~od ~t~tS P~~!:>x~ ~qt uo uop!sod ~q~ uo pu~d~p U!/I\ ~t~~s punoJ8
~qt Ot repu~tod ~tmS p~t!:>x~ ~qt wo.IJ J~JSU'BJt °t Atmq~qoJd ~qt 'AIJ~!JH .suOp~[n:>re:> [~POW ~qt
u! tunoo:>~ OtU! U~'fBt ~J"P. q:>~M JO ~WOS 'SJO~:>~J reJ~A~S Aq p~w~Ao8 ~J"P. suop~lndod ~ql. U!

"[s: I] :>as ~I-O I. V = ]. su uasoq:> SUM pU1! Ja~awuJ1!d U SU SJa~Ua aW!1aJ!1 aqj. "L "8!.1
U! u oqs UO!~nq!l~S!p ~q'B!lJ-jO':aW!1 JU:>!dh~ u O~ spual U~1?p [R1u~a ~ua~s!Xa O~ 8U!pJo:>:>1?
uasoq:> uaaq ~A1?q [a] JU!~u~~od a~~~s puno.r8 ~q~ jO sJa~aumJ1!d ~q~ aJaqN\. uo!~1?[n:>JU:>
l~poW V "a~tJ~s P~~!~X~ ~q~ U! ~~tJ~OJ hnIY o~ aw!~ ou stJq ~In~~[ow aq~ asntJ~aq <00£ >0V) IJUwS
S! a[n:>alow aq~ hq paqoJd a:>uds J1!1n8U1! aq~ ~tJq~ 'JaAaMoq 'a~oN "J010J paJapu~ tJ o~ u~q1 aa.IJ
tJ o~ J'P.[!W!S ~JOW aq o~ ~q8noq~ S! UO!~OW aq~ [tJJau~8 U! '~JOj~J~ql ':>!doJ~os! aq o~ [tJ!~ua~od
~q~ ~wns~ o~ ~[qtJuo~~J S! ~! ~J~tJu U! ~!~tJ~SOJ~~~[~ A[1'R~!StJq S! Uo!~~~Ja~u! ~q~ j! :JO~OJ
~~.IJ tJ ~ JU!~u~~od ~~tJ~s P~~!:>x~ ~q~ uo s~[n:>~[ow ~q~ jO UO!~Ow JUUO!~tJ~OJ aq~ ~q!l~sap aM
"C:>"9"'S!.{) JU!~u~~od-J/I ~A!SlndaJ tJ hq ~AJn:> lu!~ua~od aq~jO md s~~ ~~tJlnw!s aM 'aJojaJaqj.

"aAJn:) f.2J'aU~ Jt!!~u'a~od ~t{~ uo ~W!~ 'aj!l ~ot{s 'at{~jO 'asn~:)~q Jt!!~u'a~od 'a~~~S p'a~!:)x~
~tfI jO ~d ~A!slnd~J ~t{~ ~qoJd h[UO s~ln:)~low 'at{~ 1Ut{~ 'awnssu ~M. UO!~U~!:)x~ uodn 'J~A~M.°H
'uO!1:)UJ~~U! :)!U°J~:)~I~ ~t{~ jO sJ!U~~p ~t{~ uo spu~d~p t{:)!t{M. jO uo!~!sod ~t{~ '(q JO ~'9'8!d)
wnw!U!W ~ t{~!M. Jt!!~u~~od ~~U~S p~~!:)x~ uu o~ 8u!PU~1 ~:)!1~ulqns U~8hxO 'at{~ jO suol~:)~l~ 'al!qow

~t{~ u!A ~:)ujJns ~Prxo ~q~ uo p~U~~J:)s S! ~loq 'JA!!!SOd 8u!U!uw~J 'Jqj, 'UO! _ON 'Jq! jO 'J!U~S
U ~,{!1 '(001 U'Jq1 plnoM. 'J1n:)'a10w p'JqJOSp~ 'Jq1jO UO!1:)Ut1J~AUM. ~1U1S p'a1!:)X~ ~t{j, '[Zl] ~:)~jJns
~q! !U p'JJ'J!uno:)u'J UO!!~m!S 'Jq! S! S~! !~q! SUO!!~:I!PU! ~!u'JW!J~dx'J 'Jwos 'JIB ~J'Jq! ~Jm~J'J1!1

'Jq1 UI "J1n:l'Jlow 'Jq1 01 ~1~J1sqns 'Jt{1 wolJ p'JJJ'JjSUUJ! 'J8J~q:) ~q O! UOJ!:I'JI'J 'Jq1 S'J1~!~!U!
q:)!t{M. J!1ld ~Ioq UOJ!:I'J1~ U~ jO UO!~~'JJ:I 'Jq~ d'J~s hIB!U'JW'JI~ 1SJg 'Jq~ su ~wnss~ sn ~~'1 (!

uo!~nq!l~S!p At!:>°I~A p~~~ln:>reJ °l. °S!d

[g~~lIn 3~mo~ul mn~1I9mOm JU9tI~I
Ot Db IIZ 01

r::: ~ .:::~.
-~.. "'" "-<.--

1"0
..., 0
0-
~
0-I~
-- '<
-~...I~
~
~
~
... '<
=1::1
--co+-
~
-

~-'.
.

'.,.., I""'" I"""""""'..
OOt' 0001 009 OOZ

[s/m] f4!3 °la!

°s~:>1!Jlns A5J~u~ f1!!~u~~od
~q~ )0 u°!11!~u~s~Jd~J :>!~1!W~q:>S °8 °S!d



~g~

'A~ ~.86£ ~1! u~8o~!U
:)!lU°~~ JO 1~u8!s ~q~ O~
s8uol~q S~(8~!l~ u~do ~q~
p~ (ON ~Jnd) A~ L'90v
~u luu8!s ~q~ o~ JaJaJ sal:>l!:>
p~lIg ~q.L 'suo~oqd Jo
J~qwnu aq~ SnSJ~A (oN/WUI

Jo ~Old :>!Wt{~!JU80'1 (q

[Ae] .~B.Ieue Bu!PUJq

S6t OO~ SO~ O~~ SL~

-~ '",_"r
aOa.., "" aJ

'bP

:;.
CD
~tIJ
'<
"'"1
0-

'"1
"'"1
'<
~
~

OS" :::: tIJ
~If'-' t. ~D

.SUO-tOtiC1l. ..~. .IS; N L(-e

6

t:1

0 z

oZ
1-

St
~

~

~k" A A A AAj

A

922

'~:>~Jlns ~q~ o~ p~sodx~
suo10qd )0 sJ~qwnu
~U~J~JJ!P J~y-e uo!8~J sIN
~q~ JO) ~1UP-SdX)0 ~~s V (u

'(I I I)OW-WOlj
ON )0 UO!~dJos~p p~:>npu!
J~~I ~q~ JO) ~~ua '6 '8!d

~

". ..."I: (q

u~~~ ~Jt! \1J~:)~ds-dX ~J~qA\ s~u~w!.I~dx~ Aq p~~\1JoqOJJO:) S! wru~:)~ds tON p~sodoJd ~q~ Jo
~u~wu8!sS\1 ~ql. o~:)\1J.lns ~q~ ~\1 su!\1w~J U~SOJ~!U :)!W°~\1 ~ql. °(A~ £'ZOv) wru~:)~ds-SIN ON ~q~
jO ~Jm~J ON SU!PU!q J~A\Ot ~q~ q~!A\ Su!dd\1tJ~AO t\1uS!S \1 o~ SU!P~t tON WJOj o~ ON ss~:)x~
t[~!A\ ~:)\1~J A\1W UQSf.xo Qql. °Q:)\1J.lns Qq~ uo (PQ~:)~~QP ~ou) UQSf.xo pUB U~SOJ~!U :)!W°~\1 jO
UO!~\1WJoJ ~q~ o~ SU!p\1~t (I I I)O!N uo UO!~\1!p\1JJ! J~S\1t-An J~pun SQ~\1!:)OSS!P ON At~u~J\1ddy

i\16 °S!!J) ASJ~u~ SU!pU!q A~ S'S6£ ~\1 {\1uS!S \1jO dn-PI!nq Q~ ~AJ~sqo QA\
pm? ~!SU~~U! ~q~ Jo ~S\1~J:)~p \1 ~snr ~OU pm? s{\1uS!S o~ ~q~Jo ~!SU~~U! ~A!~\1I~J ~q~ Jo s~Sm?q:)
s~:)npu! ~qS!lJ~S\1I-M1 ~q~ o~ (I I I)O!N/ON Jo ~Jnsodx~ ~q~(OOI)O!N/ON o~ ~S\1J~UO:) uI

,1 "[6 I] SQt:)~ds
~U~J~lJ!P AI{1?:)!W~q:) o~ Jo ~:)u~sQJd ~q~ o~ ~OU pm? s~!:)~ds~ISU!S \1 Jo ~Jn~:)ru~s dn-~~Oqs \1
o~ ~np Alq\1qoJd ~sow S! QJn~:)ru~s ~ug Qql. '(OOI)O!N UO p~qJOSp\1 ON JoJ {\1:)!d..\:J ~~Iqnop sIN
\1 SdX \1!A pug ~A\ UO~\1!P\1J-M1 o~ Su!sodx~ ~JoJ~g o~:)\1J.lns ~q~ uo UO!~\1WJoJsm?J~ t\1:)!WQq:)
\1 S~oSJ~pun os{\1 ~nq ~:)\1J.lns ~q~ wo.IJ qJOS~p A[UO ~ou s~op ON ~\1q~ SA\oqs (q 6 OS!,!! Jt!ln:)!U\1d

uI "(OOI)O!N/ON q~!A\ p~Jt!dwo:) AI~U~J~'y!P S~A\1q~q (I I I)O!N/ON ~~\1qJOSp\1 ~q~ 'J~A~A\OH
iI I I)O!N/ON JoJ l~poW Jno Jo ~!I!q\1:)!ldd\1 ~q~ ~~\1S!~S~AU! o~ ~'I!I PlnoA\ ~A\ d~~s :p(~U ~q~ sy

(1IUO!N/ON SJ!W8UAa uo!JdJos;Ja JlO£

'ws!U~q:>aw pasodoJd aq~jo JnOA~j U! s! SaW!~aj!1 O~
aq~jO A"J,!JUI!Ul!S aq~ aJOjaJaq.L 'ON ~J~nau paAJasqo aq~jo UO!~~UUOj aq~ sJaSS!J~ a~~J~sqns aq1
O~U! :>f:>~q _ON pawnss~ aq~ wo.IJ uoJ~:>ala aq~jo Su!ddoq aq~ as~:> Jno U! 'JaAaA\OH .hl!J~ssa:>au
a~~laJJo:> o~ aA~q ~ou op S~w!~ ~j!1 OM~ ~q~ '~sJno:>jO ,[)"[] uo!~nq!J~s!p ~qS![J-jO-~W!1 ~q~ wo.IJ
hl~u~pu~d~pu! p~u!UU~~~p ~W!~~j!1 ~q~ q~!M ~Iq!~~dwo:> snq~ puu :>as "1-0 I J1?JaAaS jO J~pJO aq1
jO S! Suo!~~lndod ~q~ s~g ~~q~ an~A V .p~:>npoJd~J am s~ln:>alow Su!qJosap aq1 jO SuO!~Rlndod
I~UO!~~Jq!A p~U!UUa~~p h~~u~w!J~dx~ ~q~ ~Id~x~ JOj q:>!1{M J~Yt? 1 ~W!~ UO!~~~Y~J ~ uo!~~nb~
J~SU!P9Jt{:>S ~uapg~d~p-~w!~ ~q~ jO uo!~nIOs ~ ~!A au!UU~~ap hRW ~M [SZ] sa~~~s .ON puu +ON
JO 'ON sno!JUA jO ~~~p ~~uaw!J~dx~ wo.Ij h:)u~nb~.Ij ~UO!1RJq!A ~q1 SU!soot{J .~1~1S punolS
aq~ U! O=A JOj ~snf ~:)~jJns ~q~ 1R Suo!~~lndod a~~~s wn~uunb ~uu:)g!US!S aA~q o~ awnss~ ~ M

.uo!~~nb~ J~SU!P9Jt{:>S
~u~pu~dap ~W!~ ~q~ Su!AYos hq p~q!J~sap aq h~W ~~~~suaS!~-UOU s!1{~ jO uo!~~S~doJd
~q.L .~J~uaS U! wa~shs P~~!~x~ aq1 Jo ~~~~SU~S!~-UOU ~ o~ sP~~1 UO!~~1!:>X~ aq1 '~:>f!Y _ON S!
:)1~~S pa~!:>xa ~q~ jO ~Jn:J~U ~q1 j! aSR:> aq~ ~q PynOM SR '~:>uu~S!p JaSml ~~ pa~~:)°l ~q 01 wnW!U!w
[JaM ~!1ua~od ~q~ ~sooq:> aM jI .~:>~jJns I.fJJ~U~ ~!~u~~od ~1~1S punOJS aq1 uo UO!1:>~J!P
-J U! UO!~Rn~!S ~q~ WO.Ij SJ~.IJ!P ~d~qs S~! SR II~M St! wnw!U!W ~q~ JO UO!1!sod ~q1 'J~A~MOH
'"M O~ ~:>adsaJ q~!M. wnw!U!W ou puu (J) UO!~OW SU!1{:>~~J~S ON ~q~ o~ ~:>adsal q~!A\ wnw!U!tU
R S~!q!tfX~ hYUO W~~ShS ~q~ ~J~qM a:>~jJns ~!~ua~od J~ddn ~q1 01U! UO!~!SUUJ1 ~:>f!I-uopuoJ
-:>f:)u~Jd ~~!A W~~ShS ~q~ S~~!:>x~ uo~oqd ~q.L '~AJn:> J~MOI ~q~jO wnw!U!W l~qoyS aq~u! P~~~:)°l
S! ~yn~~low ~q~ UO!~~~!~x~ ~JOj~a :sMOIIOj s~ p~q!J:>s~p ~q h~W ss~~oJd UO!~~~!~x~ ~ql

0 t .)StI010YId }O .IQqtIIntI 9J

DOS DOt oor OOZ DOL 0
(:-

oJmo1vN
ON



ZBZ

":)!l1snpUI u:)q:>s!W:)q:) J:)p spuo~ :)q1 S){trnq1 .~ "I-"H "1Joddns ~!:>~uy JOj gunq:>slO~ pun
Y'R4:>su:)SS!1\\ 1m wn!l:)1s!U!JI'l :)41 su n:)M S1! Y'Rq:>sU!:)w:)gsgunq:>sJo ~ :)q:>s1n:)a :)q1 )[U'I!q1 :)1\\

s~u~m~3p~IA\Omr~V

'~pm!UB~WJO J~pJO ~W~S ~q~JO UO!~:>~S
SSOJ:> ~ q~!/t\ UO!P~J ~noq~!/t\ sqJOS~p OJ (ooI)ow uo ONJo ~~:> ~q~ o~ J~I!W!S °Sill pUB

SdX Aq ~~A~J ~ qJOSp~ fou s~op ~! ~J~qM (OOI)OW o~ ~~~Uo:> U!)l 091 Mol~q p~qJOSp~
S! OJ (I I 1)O!N uo "OJ Jo UO!~dJos~p p~:>npU! J~~[ ~q~ P~~~S!~S~AU! os[1! ~A~q ~M

.suo!~nq!l~s!p f.:J!:>O[~A [1!ug: ~q~ o~ S[~UUBq:>
o~ ~q~ Jo suo!~nq!l~uo:) ~q~ ~noq~ ~no pug: o~ J~pJO U! ss~J5oJd U! ~Jt! SUO!~~S!~S~AU! J~q~n.:!
'([1!:>!W~q:>o~oqd p~ c~A!~dJOS~po~oqd) S[~~q:> ~U~J~.lJ!P o~ Jo ~[ns~J ~ ~Jt! suo!~nq!l~s!p

f.:J!:>O[~A ~q.L 'suo!~~[ndod l!~q~Jo pUB ~~w l!~q~Jo suo!"J!sod ~[qeJt!dwo:> MOqS suo!~nq!l~s!p
~q.L "(OOI)O!N wolJ SU!qJOS~p ON JoJ ~soq~ o~ ~wo:>~q suo!~nq!IJs!p xng A~!:>O[~A ~q~ J"P.[!W!S
~JOW ~q:J '~J"P. s~[n:>~[ow-ON SU!qJOS~p ~q~ P~~!:>x~ Al[1!uO!~~~OJ p~ A1[1!UO!~~Jq!A J~qS!t{ ~q.L

"(sfUl OOS1-OO£I) s~~~~S [1!uO!~~Jq!A P~~!:>x~ ~q~ U! ~~M S! Sundno:> ~q~ J~A~MOq '(sfUl OOfT1
-006) O=A U! UO!~OW [1!UO!~~~OJ pUB [1!UO!~BISUBJ~ u~~~~q SU!Idno:> SUOJ~S pUg: ~M UO!~!PP~
OJ "(SfUl OSO1) J~I[1!WS S! O=A U! A~!:>O[~A ~q~ ~nq '(s;W 00£1 ~noqe) [1!nb~ ~J"P. Z=A pUB 1=A JoJ
I~~q:> "~s~J,, ~q~ Jo S~!~!:>O[~A ~t{J. °J~[!W!S J~q~~J ~Jt! S~Jm~J~dw~~ [~UO!~~Jq!A p~ [~UO!~~~OJ
~t{J. 0 A[~~~J~pOW AIP.A A[UO S~!~!:>O[~A ~q.L o~~~~S [1!UO!~~Jq!A SU!ArnA p~ ~~~~S [1!uO!~~10J

U~A!S ~ JoJ 1U~J~.lJ!P ~J"P. S~Jm~J "MO[S" pUB "~~J,, ~q~Jo uo!~~[ndod ~A!"J~[~J ~q~ ~nq '(OO1)O!N
wolJ SU!qJOS~p ON ~q~ o~ Jt!nm!S s~n[1!A f.:J!:>O[~A q~!/t\ suo!~nq!l~s!p f.:J!:)O[~A [1!p°W!q ~AJ~sqo
~M u!'eSy "01 OS!.:! U! UMOqS ~Jt! ~s~t{J. "(I I 1)O!N wolJ SU!qJOS~p ON ~q~Jo ~1u~nb [1!u°!"J~10J

pUB [1!uO!1~Jq!A ~U~J~.lJ!P JoJ suO!1nq!l1S!p A1,!:>O[~A ~q~ P~1~S!1S~AU! ~A~q ~M °UO!1dJos~p010qd
~q1 p~ UO!1:>~J010qd ~q1 A[~~U 's~ss~:>oJd P~U!qwo:) ~q1 Jo ~[ns~J ~ S! ~~t{d ~S ~q1 U!
p~AJ~sqo UO!P~S SSOJ:> ~t{1 'J~A~MOH '~:>BJlns ~q~ 1~ S~~~Jm~S u~So~!U :>!W°1~ ~q~Jo ~S~J~AO:>

~q1 ~~q~ S[1!~A~J ~oId ~q.L "~J1:>~ds-dX ~q~Jo S!SA[1!~ UB wolJ P~Ufb'~qo ~~:>~Jlns ~q1 o~ p~sodx~

suo~oqd Jo J~qwnu ~q~ SnSJ~A P~~~old S! (I I 1)O1.NJON W~1SAS ~q~ JOj (oN/N) ul (q 60S!.:! u1
°UO!1~!:>OSS!P ON JOj [~UUBq:> UO!P~~J ~ pug: os[1! ~M (11 1)O!N/ON JOj 'p~AJ~sqo

~q ~:> UO!1dJos~p A[UO ~J~qM '(OO1)O!N/ON 01 ~~J1UO:> U! Jt!J os SU!Z!J'Bwwns °u~~~~pun

~q o~ ~A~q pnpoJd UO!~:>~~J ~q~ AJ!~U~P! A1[1!UY O~ J~pJO U! S~u~w~Jn~~w :>!do:>sOJ~:>~ds
J~q1JnJ. ,tON SU!~q ~ ~:>npoJd UO!~:>~~J ~q~ u8!s~ [1!/t\ ~M uo!ssn:>s!p J~q~t1J Jno U! ~JoJ~J~qJ.
'[6Z] A5J~U~ SU!PU!q A~ 1"£OfT 1~ [~uS!S ~ o~ SU!P~~I (OO1)O!N uo UO!1dJosp~ tON 1:>~J!P J~y-e

[SfUI]~!~OI~A
!Xm OOOT 0

[SfIII ]!:J.!~OI~A
~ 0001 0

0 S:' I... ,

."r . ; . ~.~.JD..~ ~ I o.
; ~
.,
i .
i ~ :

I
~'6

: .".-.
'or.

-

. z

~
~
;(j;

~... .,+-
"1
PI

~
~.
!!!.,

(~

.~~ ', 
!

.!:.

°1= A JOj (tf£Ilt)ON ~q1 ~'£I
)0 ~1trnnb reUO!1~10J sno~A (q

"(soII=! .
l!£IlJON ~1~1S reu°!1~10J ~uo ~ 9 I
)0 ~1~ reU°!1~Jq!A sno~A (~ \11 I)O!N wo.lj ON 8~qJosap = r

jO su°!1nq!J~s!p ~!~O[~A °01 O~!d

a ! a
.0

! 0
!a

of
! a ! .
.0

.; 0
ia
- =A

, o. .
-.. ..~.:

-!
... ; -.!

0' 0 0,-
'.. ~~ .~ .; ; 0

'. .

...
.Do. 0 ' 0

..'" !. ~. 0 .0 .
.-, , 0 .

! ,
..,

.-~".;'" ; 00 .
.'0 . , .

;.. ! -p .-
..! i" . , -, .."- I ; 0- ,

-;.. ;
i .i

°i.. 'I '. ;:, .,"
q



£BG

'0661 wnq:)og '~!';)qlP.WOld!a 's';)Su';)W "W '6Z
'6L61 ')(JOA M';)N 'A~dwoJ Ploqu!';)~ pU~J~SON ~A 'lIs';)ln:>';)Iow :)~o~~!PJo

s~u~~suoJ :v loA ',;)Jn~:)ru~s lP.\n:)';)low P~ ~J~:)';)ds lP.\n:)';)loWIi 'SJ';)qZJ';)H 'f) 'J';)qnH 'd"}! '8Z
"(L861) 81Z£ '1..8 "SAqd"W';)qJ"I 'J,;)P~x~rv 'H"W 'A';)JOJ 'J"!) 'A';)\P';)WS "g'I 'a

"(Z860 6££ 'u °w~qJ'I 1,;)~JSI ~wp~ on "9Z
'(v961) 988 'zt? 'sAqd'r~J 'p~';)qp';)~ 'V'd °SZ

"(v961) 11££ 'It? "SAqd"w~qJ'I 'J,;)wof)'~ '1~zu~w'a 'vZ
"(SL61) S'8~1 '9t? "SAqdlddV'I 'l';)~q:>;)g "H"I '£Z

"(Z661) I
'01 V 10uq:)';).L"!:)S":)~A'I 'pun,;)Jd 'I-'H ')[:)';)qu';)f1{n}!"H 'gU!Ill 'f) 'sndd~J 'a' J;)wn~g 'W 'U

'(1661) 911 '£~z "!:)SJJns 'J~A~WJ';)PP';)N"H
'~ppOJg "V '!WI~qI!M of) 'pun;)Jd 'I-oH '){:)~qu~f1{n}! 'H 'sndd~J "a 'J~wn~g 'W 'lZ

"(S861) LOv '1 J!nwS~'1 ~u!t{:):)~z "V ~!:):)nloJ 'J 'OJ';)~~ld ~uofB:)sg"g 'OZ
"(1661) 6961 '£t? a: "A;)~'SAqd 'UUt!wn~N 'W

";),){~P';)!'1 '.L 'UUt!w';)uu';)M '}! '~pJaMq:)sJIBq:)s 'J 'la~!M 's 'Jaywwa~~s 'A 'u;)q:>I1J9d 'W
'pun~Jd 'I-'H 'IInw 'q.1 'S;)SU;)W 'W 'SU!Ill 'f) 'J~S~~I '~ 'J~PQPO 'f) ')[:)';)qu~{qn}! "H '61

"(1661) wnq:)og 'S!S~q.L 'a 'qd 'llnw 'q.L '81
'p;»>~qns 'oH" M 'uo~snoH "1" d 'u';)a~sgU!Jds "1"1 'umrWJ~WW!z "W°,!! 'Jaq:>ssy "W .L I

"(1661) S6Z'55Z !:>SJJns
'"JI s~~~A ".1'I 'nx "I '~z "1 'W 'q:)s~I 'rH 'nx"z 'J~SU!IfBg "H'.1 'nqou!t{soA 'I '91

'(Z66I) 80IL '96 "SAqd'w~qJ'[
'u~s,;)Jpuv 'd 'J;)q:)S!d "J ";)P!~M 'a 'pun~Jd °I-'H 's~gu~w "W 'Ja~s!;)wn~g "g 'nnw "q.L 'SI

"(0661) LvI 'd ';):)~Jd '~uS~Id ~'1 ';):)U;)!:)S a:)~Jlns uo Wn!SOdwAS ;)q~
Jo SSU!P~~:)OJd 'u';)saJpuv 'd '~P!~M °a 'pUn~Jd '[-'H 'lInw".1 's~Su';)W'W 'J';)~s!';)wn~g °g 'vI

"(0661) S~IJ';)A-J';)SU!JdS 'u!\Jag '691 '61 '!:>SJJnS'J;)S J';)gu!ldS 'AI .L'.3Ia 'SUO!~!S~J.1
:)!U°J~:)';)lg Aq p';):)npuI Uo!~dJosaa 'U;)s';)JpUV 'd '~P!aM 'a 'pUnaJd '[-OH 'Sunil 'f)
's';)Su';)W 'w 'J';)~s!';)wn~g 'g 'nx 'J 'J';)g~~I '~ 'Jap9PO 'f) ')[:)~qu';){qn}! °H 'lInw 'q.1 '£1

-"(0661)
Ll£ '5£t '!:>SJJns 'qS~~A~J o~'~ 'Su!)l 's'a 'u~ung "V'S 'J';)~q:>m 'rl ':>I~ °M'I 'ZI

"(1661) vvv 'tt?t '!:)SJJns ~~~Jnw 'A ~q!t{:)V °A 'ouI1Z!W 's 'a~w'}! 'I I
"(1661) L£v 'tt?Z '!:)SJJns 'S~nqJ 'I'.1 'IP9W"V 'PfBA\7l'P.A\q:>S o~ '01

"(0661) L.Z£S '£6 'SAqd'w~qJO[ 'I~a 'f) '~~!tLo\\ 'W'[ ~ql~sS'BH 'a 'j{°M"W '6
"(0661) vSI£ 'Z6

'sAqd'W;)qJ'f 'lug 'f) 'o~ns~J 'V '.JloM 'W 'w!';)qsa~~aN 's 'q~!qm[t!I 's ')fU!JqlaS~H"g '8
"(8861) ~L6L '88 'sAqd'W';)qJ'I 'J~u~q!S 'rs 'Z:J!MOp~d'a ";)~~N 'J"M 'L

"(8861) 81~1 '09 "»a'1'A';)~'SAqd
'pun;)Jd 'f-'H 'u';)s';)JpUV "d 'ap!aM 'a 'PJg "f) 'uu~d 'W'd 't!ZUmH 'A'V ";)ppng"d °9

"(L861) 901 '9£1 '~~';)'1'sAqd'W~qJ 'pun,;)Jd 'f-'H 'uas';)Jpuv °d ";)P!';)M 'a '~
L9I'd "P!q! 'swng~"V 'Iaq:)~~s

'g"a 'uoS!UU~I O~"a ~(886I) g~IJ~A-J';)gu!ldS 'u!IJ~g '1..£1 '£I'!:)SJJnS'J';)S J';)Su!ldS
'm .1'.3Ia 'SUO!~!S~J.1 :>!U°J~:)~la Aq p~:)npUI UO!~dJos~a 'swng '~'V 'uos!UU~I "~'a
'l~q:)~~S 'g'a ~(L860 OSZ '85 '»';)'1"A~~'SAqd 'uOS!uu';)f '~oa 'l~q~~S 'g'a 'swng '~'V 'v

"(9861) v8£ '1..5 '»~'1'Aa~osAqd 'l~a'f) '8~nqJ '[.1 ";)ppng ',!! 'q:>s~!lD '.1 'IP9W"V O£
"(0661) 8~IJ~A-J';)gU!JdS 'u!{J~g '8t '61

'!:)SJJnS'J';)S J';)8U!JdS 'AI .1illa 'SUO!~!S~J.1 :>!U°J~:>~13 Aq p~:>npUI UO!~dJos~a 'oH 'M 'z
"(1661)LL' £1 'd~~"!:>SJJns '~~!t{A\ 'W'I 'nqz 'A-oX 'noqz 'l'X '1

:3.1m1t.l3~!'1




