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STRESS-STRAIN PROPERTIES AND MICRO-STRUCTURAL CHANGE IN

METAL DEFORMED AT STRAIN RATES OF UPTO 105 PER SECOND

‘M. M. Haque

ABSTRACT

A ballistic test equipment has been designed, constructed
and commissioned to facilitate firing of cylindrical
projectiles at speeds varying from 30 to 300 m/s on to
small cylindrical test specimen placed on to a rigid
anvil. Compressed air was used to propel the projectile
the speed of which before impact was measured using laser-
beam interruption device. An IMACON high speed camera
was used to continuously record the deformation-time
history of the specimen and these records were then used
to obtain the prevailing force, strain, stress and strain
rate histories during the entire deformation process.

The stress-strain curves over large strain ranges were
obtained from tests carried out on specimen statically
pre-strained to different levels. The effect of strain
-rate history on the pre-strained specimen was found to be
negligibly small and hence ignored. The temperature rise
during high speed deformation and material inertia were
assumed to have mutually cancelling effect on the deduced
stress values. The effect of friction was found to be
significant and appropriate corrections were introduced
to account for this effect.

Following the above procedure, the stress-strain
characteristics of structural steel (En-8) at strain rates
of up to 105 per second at -30 C room temperature

and at 235°C have been establlshed The structural

steel has shown a strong strain rate sensitivity within
the strain rate range of about 103 to about 10° per
second. Comparative studies showed that copper was more
strain rate sensitive than aluminium and steel used in

the present investigation.

.There were no marked differences observed in the micro-
structures of the structural steel spe01men deformed
quasi-statically and dgnamlcally at -30° C, room
temperature and at 235°C. There was also no distinguish-
able micro-structural change observed in the structure

of aluminium specimen deformed at low and high strain
rates but mechanical twinning was observed in the micro-
structure of copper specimens deformed at hlgh strain
rates.

(1i4)
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SU4)+ 1HOO &,%) +1 /#S$-+,8# )% (# +1 .S 9B+ -#%%

Y+ IHIHE% H YVH# CH.( )"/ +&2" )H "+0H# %, )"# *%$!

$I1"#(.)%! *%.2/.( %S $"+8, %, %2 "#O-00)+ I #
&, %) 8.% 14, HIVHE* Y+ . -[H# VL. 0% [ )#* $)+/.2#
+$1%00+$!+-# $ $++, .$ )"# (+)+/ 8.% /&, §,. 9,4+

I - ()" # HL(TH(. % # + S)I&VVHEY % )HI (%)) #, )0 #
XSl L, )"# -"+)+ 1HO0O0 &,%) /H!'H% #* $%2,.0#+,0 8
YUH (- SSHT )/ +&2" )H# "+0# LL)H#] #.1" [BE+0&)

$).,). #+&$0 Y"H -"+)+ 1H00 &, %) )., SLHEMHES )"

$%2,.0 )+ )"# +$1%00+$!+-# $!/##, "HOHO.-$H* )% (#
&% ,2 8"%!" )"# '#.( 8.% +'$)/&I)HE*T T )"# $HGU* *
8.5 [H#HI+/*H#* +, )"# +$1%00+$1+-# $1/##, [+,(+8"# 9

*Op$) ., I # L #[HE L )"H# HO.-$#* )% (# %) 8.30#+PS %
1.01&O.)# )"# $-##* +1 )"# *%$! +8 1+ (-./%$+, 8.
(\*# 8%)" )"%$ !.01&0.)#* $-##* ., * )"# .1)& .0 +$l-##
YU# (+)+] .S -/#HI%SHO [#28&0.)HE* T )"# $-##%00H#)/

8"%!" $"+8#* +,0 ;7/%.)%+,

DI F  #1+/*%,2 #1+/(.)%+, %(# %$)+/

DI F +$%)%+,%,2 +1 )"# 0.$#/ .,* -"+)+ 1#00
&,%)$ 3
CoHIEHL )+ ) %, . &SHL&O -"+)+2/ .- %1 [#1+]/* %)
N8.$ ,#1#$S$S./ )+ $ 1"+, %$# )"# |.(#/. ., * )" %02
+1 )"# 10.%" &,%)$ 8%)" )"# %(-.!) "#010.8('1% .2 )%
8.% 1+,)/+00#* ' )"# [%22#/ #O0. #,#/.)+] &, %

* )"0%S )% (%,2 8.% .2.%, *H#H-#,*#,) +, )"# "EW2H) +

L}



O.$#/ "#.( L/+( )"# )+- +1 )Y"# Y#$) $-#1%(#, 0$.8#0
L) H S-#HET +1 )"# -/+@H#!)%O# LI ED ) (L%,) . %
L+,$).,) "#.( "#%2") )"/ +&2"+&) )"# #<-#/%(#8)$ %)
YUHIELAIHE L HIESS . )+ 1%< )"# O.$#H/ ., * )"# 14010 +
&,%)$ .) . I#/1).%, -+$%)%+, "# #.( 8.3 -+3%)%+,#
"HU2") 41 L +&) T (( LI+( )UHE Y- 1 )UH $-H#L%(#
)"# 10.$" &, %) 8H/# )UH, )).IUH* Y+ )"# 1/ (#) +,#

+--+8%)# $%*# +1 %) .$ $"+8, %, %2

DI FD #0. )% (%,2 .,* $#0#!)%+, +1 0#,$

C-#1)&[#3

JU# )" THL( "H%2") 8.3 1%<#* %) 8.3 -+$$%'0# )+
CHYHI (% H# )"H H<-H#HI)HET )% (# +1 %(-.1) ., * 10+ H%H 2
*#0. )% (# 8.% .*@&S)H#H* &$S%,2 )"# &, %) # "#, )"
Ho( %S 1&) +11 ' )U# "%2" $-##* -[+@#!)%0O#H )"#
&,%) $)./)$ 1+&,)%,2 .,* )"# H#,+, 10.$" 0.(#$10.%"
@&S$) .1)#/ )"# -/# SHOH#H)H#H* *#0. -#/%+* $5 )+ #,
Bi#,) "HI+H(HS 0&(%,+&S$ . -"+)+ 1H#O00 *#)#!) I/ a2

Lo(#). )+ [T#Y+[* )"# SHA&# , I# +1 *#1+/(.)%+,

% ,!# %) 8.$ ,+) -+$$% ' 0# )+ !+,)/+0 )"# %, WA, $%)

0%2") -/+*&I#* ' )"# H#,+, 10.$" 0.(-$ )"# [# #/%&!
+-H#,%,2 +1 )"# L. (#/. 8.% 1"+$#, ., * *@&S$)H#%.0 )/
KRNI+ (#)"Er ) c+$%)%+, (.19 1 8"% 1M 2 #f)#/
“% 1) &/ # ) -%!1.0 -"+)+2/.-" %$ $"+8, %, %2"%B

$.(# .-#1)&I# -+$%)%+, 8.% &SH* )"/+&2"+&) YU )I#S$)

H<-#1%(#,)$



DI F 7 +*%1%!.)%+, +1 )"# +-)%!.0 #<)#,$%+, )&'#3

%2 I>.= $"+8% )"# SHA&KH# IH# +1 -%1)&/I#S ).9#,
)" # Lo(#1. %, 1/.(%,2 (+*# $ )"H# 1%#O0%#B8
8.3 )++ 8U*# )+ $"+8 % (-+/).,) *#).%0$ +1 B'# M)y#,)
8.% )"HIHL+IH# H#I#$S./ )+ (.2,%1 )"# 1%H#O0B BB L'%H#

YUY )UH VHS) S-#1% (#, HI+(H#S (+/1# -1+ (%, #,) [*H#H] +

Y+ 1% #HHE )"WNS )"#E +-)%!.0 #<)#,35%+, )&'# HE/)"H#
8.8 [#-0.1#* ' +)"#/ D : (( 0+,2 )&'# 8" % !"* 832, #*
X (LK # L) )"H# 40 )HEIT, %! 1/+( *&/.0& (%, 0.))9 (

S % ,) 8.8 )UH#, $-/. #* +:#] %)$ $&/1.1# )+ (.)1")8%
+1%2%,.0 -.1) +1 )"# V.(#/. 1Y#/ .)).1"%,2 )'%! +0

H<)#,3%+, )&'# %) 8.% -+$$%'0# )+ +'). %, (.2,%1%H#"*
1/.(%,2 SHA&#,'#$ >.'+&) DW )% (#$ +1 )"# +8%2%,.0=

$"+8, %, %2 I>'=



7 )l +*&) %+,

SHI%HS +1 H<-H#HI%(H#,)$ 8#H/# V. [I%#* +&) %+t +/*#/ )
$).,* ./ %SH )"H VHES)%,2 -/HIVEX&IHE )+ +'). %, #11&].)
/#$8&0)$ &$%,2 )"# #<-#/%(#,).0 $#) &- *HSIJUH #* %,
IH % +H&S 1= # 1O H<-#1%(#,) L)) H(-1S (8%

Y+ (. %,). %, %*H#,)%!I.0 1+ ,%%)%+,$ %, +/*#H/ W+ )U'#(-./
[#$8&0)$ 1+/ #$).'0%$"%,2 (+$) .--/+-1%.)# )R/ #5+!
B).%08$ +1 )"# H<-H#/%(#,).0 -[+1#*&[# . [# *#8061/% #*

)"# 1+400+8%,2 $&' $#!)%N+,$
7XD J#-.1. )%+, +1 )"# |+@#!)%O0#$

+/ )"# -+ @#))%O0O# )++0 $)HHO >) -# 776= 8.%
I"+$#, $%,!# )"%S$ ()#/%.0 ".$ H#/ "%2" $)/#, 2)"

"% 2" [HS%S)., I H# )+ %(-.1) &I)"#/I(+1# %) 8.% "#.)
YI# . )Y#* )+ %, *&VH *HSW/H* "./* #ESS .,* 8.% 1+&,* )+
"+&) 6:: ; T: "HOI+(-+3%)%+, +1 )"%S () %.0 %

$"+8, %, .'0# D>.=

"# -+ @#1)%O# 8.% (.!"%,#* )+ . *%. (#)#/ +1 5 D
(( )+ 1%) 10+$#0 8%)"%, )"# 0+.%*%,2 )"/+.)
"HOO#,2)" +1 )"# -/+@#!1)%O0# 8. (.*# .'+&) (5 :: (
) 8.% 1% ,#0 2/+&,* .,* -+0%S$"#* /#$&0)%,2 %,

(%/1+] 1%,%$" $&/1.1# $%,2 )"%S$ -/+@#!)%0# %) 8.



+,0 -+$5%'0# )+ +').%, $)/#%S$ $)/. %, /#$&0YE ! +//#
L% 2 )+ $)) %, [ )#S [.,2%,2 1/+( .'+&) )

.'+&) D < F -#] $#!1+ % , I HD )+ +'). %, 0)%B3$ &
L+ /[ #S$-+,%*%,2 Y+ $)/.%, [.)H#S %, #<!#$$ +1 .'+8&)

D < O F $#!S S$+(# 0%2")#/ -/+@#!')%O0#S$ 8#/#

S& SHAKH, )0 (.*# 1/+( )"# $.(# ()#/%.0 "#) WO #
8.8 (.*# 0%2")#/ ' */%00%,2 . (( *%.(#)#/"+00%,*
%,)+ %) .$ $"+8, %, %2 K $%,2 )"%$ 0%@H)H %0t

[#$8&0)$ 1+//#$-+,%%,2 )+ $)/.%, [.)#$ +1 &-)+ .'+8&)
F < F $#!S 8#/# +').%, #* LI )+ L]+ &)

L+ (-.1.)%:#0 0+8 $)/.%, |.)# #<-#/%(#,)$ '#)8##,

K < :7 $#10 .,* < :F $#10 7: (( 0+,2 -/%@#$)
BHI# &S#H* YUIHLEHEY "+ 49 8.% SI/#HBH* +, )UH NE#H +
I+ @#!1)%O0# )+ 1.1%0%).)# %)$ &-8./* 0% 1)%W, 2 . $)
YUI+ &2 YUH "+0# +1 )"H# H<)H,$%+, './I#0 "%$ #<)/

1 2#(#,) 8.% L HIHSS./ HI.&SH +1 )"# $"+/)2)"O0#

>DD ((= +1 )"# 18&) +&) $#2(#,) %, )"# -/1%(.0 './/I#

HIEHL )E +'). %, $)/#SS $)/.%, /#$&0)$ %, #<!#$S$
+1 F < 1Y $#! %) 8.3 ,HI#$S./ )+ &S$S# . *pL1#/#
0+.%9%,2 )"/+.) #<)#,$%+, '.[/#0 &,%) 8"%!".1#¥%0 %

6 (( *%.(#)#/ -I+@#!)%O0#S$ &I)"#I(+/# %) 8.% (.*#
0%2")#/ ' */%00%,2 . (( *%.(#)#/ '0%,* "+0%) %,)+
$%,2 )"%S$ $(.00#/ -/+@#!)%O0# %) 8.%$ -+$$%WH )+ +
$)/#%% $)/.%, /#$&0)$ .) $)/. %, /. )#$ +1 &-)+ .'+&)

< Do #H $HV+

77 I#-.1.)%+, +1 )"# .00%$)%! #S$) -#!1%(#,$

"# . 00%B)%! )HS) S-H#HI%(#,S SH/H -IH#H-. [#* 1/+(



$)/&!1)&/.0 $)H#H#O > , 6= .0&(%,%&( .,* l+--#/ " g
I+ (-+$%)%+,$ +1 )"#$# (#).0$ .,* .00+ . /# $"+8, %,
'0# D 00 )"# $-#1%(#,$ %, )"# -/#$S#,) 8+/9 8#/#
(1%, #*% 1/+( .$ [#1#%; #* (( /+&,* '/ ey Sy
i+ %* L /I#00%,2 +/ '&!190%,2 .00 )"# !+ (-/H#BB)%+, )
S-H#I1% (#,$ 8#/# (.*# )+ . O#,2)" )+ *% . (#)#/ H1)% + N
0#S$S )., +,# 1+/ "+)" * (%! .,* A&.$% $).)8! )#$
"#OS-#1%(#, $S&/L.1H# 8.8 1%, #0 2/+&,* ., * )1#!#H§*

S#H/# (.*# .$ 10.) .,* -./.00#0 .$ -+$$%'0#

+1 (.9%,2 $-#1%(#,$ 1/+( -/# $)/.%,#* (. )#/%.0
$(.00 $.(-0#$ +1 (( *%.(#)#/ .,* F (( 0+,218¥/#
L/+( )"# .S [#1#%; #* (( /+&,* "1 "HSH#H BHIBWAL&
$).)%!.00 1+ (-/HSSH* )+ *%11#/#,) $)/.%, 0% #0% &$
+, L% H#/$.0  1"% . # .,* . $&' -/#$S 1%))#*.8%)
Y% .0 2.8&2# &1% ,2 -1# $)/.%,%,2 2/.-"%)# #8.B/#.$
&S#H* .S 0&'/%!.,) )+ (%, % (%$# 1/%!)%+, .) Ht $-#!%
S0L)H#, %L )HILVHE L )"&S %, *&IVHE *HEL+/(.) %+, (+/#
&, % 1+/(0 )"/+&2"+&) )"# $-#1%(#, 1Y#/ #.10" :V +
$)/.%, )"# )HES) 8.% %, )H/I&-)#* X )"# %, )#BIHEN#S
LO#., #*% .,* [#0&' /%! .)#* L 00%$)%! )H#S) $-#+% (#,$

xR LL1#IH#H,) SWIHS SHIH )"#, -I#-./#* +&) +1 )"#$#

L+ (-/#$$#* $.(-0#$% +/ V] %,2 +&) !+ (-./.)% ##80
$)/.%, /.)# >K < 7 $#! = )#$)$S $-#!1%(#,$ @ |
*oh (H)YH#I .,* 1 i (( 0+,2 8#/# &$SH* 8 "H#HI/#.$ 1%K(#
"% 2" $)/.%, /.)# >D < 0L $#! = Y#S$)S$ ., * HFT "%
$)/ . %, [.)# >%, #<!#$$ +1 F < [ $#! = )#8N(B;$
+1 K :: (( *%.(#)#/ ., 7 . (( 0+,2 .,* 1 = (((C#H#/

F 1 ((0+,2 8#/# &SH* IHS-#1)%#0 "# SR HS



+1 #.1" $-#1%(#, 8#/# (#.$&/I#* %,*%;%*&.00!'/+E. (%
(#)#/1 .,* )"# $-#1%(#,$ 8#/#-&) %, $#-./.)# #$#0+-
"% ,2 -+ 1% )H ,H)ES 1+ %*HE,)%1I%!. )%+, . #1+/#
(%! Y#S$) 8.% I+, *&I)#*  )"# 1+,).1)%,2 1.1H%#+1
$-#!1%(#, )"# .,;%0 .,* )"# -/+@#')%O0# B8H#/# 88O0H." #*

THY+ L #

7 F -#/.)%+,.0 #!" %A&#S +1 )"# . (#/.

+/ [#V+ ] %, 2 Y'"#H *HL1+/(. )%+, "%S)+/ +1 .,

$-#1%(#, )"# 1+00+8%,2 $)#-$ 8#H/# &, *#/).9#,

L)Y#/ -+$%)%+,%,2 )"# )#S$S) $-#1%(#, +, )+ )"# .,;%0
YU# V. (#). ;B.$ *%/#HI)H#* )+8./*$ %) ., * .0%2,#* S/O
$8%)!1"%,2 )+ )"# 1+18&%$ (+*# +/ 1+1&$$%,2 -&/-+$#
$+(# 0%2")%,2 8.$ ,H#I#$$./ 8+ *#S$9 0.(-SH#EH#H/# &S

Y+ -l + % H# CHA&.)H %O00&(%,.)%+, +1 )"# $-HI BB

$).2# %1 )"# 1.--%,2 $"&))#/ 8.% +-#,#* )"#I W02 #
HO % HBH* +, )"# +&)-&) $!/##, "# 1%, # 1+B&$$%,2
L. /1% #* +&) 8%)" . (.2,%1%#/ %,$%*# )"# %#8UW, 2 "++
C@&$)%,2 )"# O#,$ L1+1&$ T (#.,$ +1 . IH(+WO 1+,)]

"#OII+$S -+%,) 2/.)%1&0# 8.% )"#H, %, $H/)H*H%,)+ )"
0#1) $0+) +1 )"# (.14, )&'# ) 8.% L, H#I#$$./ +1)H#0
YU H OH<. 1) -+$%)%+, B HIH# )'H#H +-#/.)%,2 $)/#$9 +-)%
JHHERHEY )+ # -0 # 1)#/ 1%<%,2 )"# -+$%)%H+$9"#
1-+%,) 2/.)%1&0# 8.$ [#(+:#* .,* . $)/#.9 +-V%) BOSY)
+-#,%,2 +1 1 (%!/+, 8.% -0.1#* SI# 1.0% ' BQ#8
$)/#.9 &,%) > B G ) -#= 8.% &S#* ., * )"# $)H#O $-

8.5 SHOH#I)#* )  (%!/+ $#!1+,* -#/ D 11 (%00%L#)/#

DF



$8H#- 1)Y#/ 1%))%,2 )"# $)/#.9 +-)%! )"# LK#/. 8

$8UW)I"H#* )+ +-#].)# (+*# Y&, % ,2 )"# O#,8/##]/)
*0$!l %) 8.% $#) .) -+$%)%+, (./9H#* | 8"%I1&B.H+1+
20 # . "#))#/ A&.0%) -%!)&/# "# 1%0( . By R &,

)" H, O+ .*#* 8%)" "%2" $-##* -+0./+%* 1%0( >)*# FK=
S&STHE &) )H - - % )H -+$%) %+, L+ [H)HH* %, 2
*HELAI( )%+, )% (# "%S$)+/ &I1% ,2 )"#$# $)#-B %) 8.
HSSH#H,)%.0 )+ ).9# )"# 1+00+8%,2 +-#/.)%+,.0 $.1#)
SIHV. &) %+, S %, +IFHL )+ +'). %, H))HEI L, * 1+ B %S$)#,

I#$&0)$ 1/+( )"# "0h 2" S-#HHE* 1. (#].

>.= ) 8.$% ,+)%I!#* *&[%,2 )"# +-#/.)%+, +1 )"# . (E
#/. )".) .'+&) D (%,&)#$ *#0. 8.% ,#1#$S./ .1)#]/
$89%)!1"%,2 )"# V.(#]. LI+( 1+18&$ )+ +-#/.)# (%#H#E +)
BU%SH . SA&./# $".-# B"%)# $".*# >1+2= 8.% + SWH#*
St )2 2% )/ I# +1 )"# -+0./+%* 19%0( ) %o *H#O0 %
)".) 8%)" . $).)%! % (.2# %, 1+1&S$ (+*# )"H [-"+$-"+

S-"4)+ 0& (%, #$1#,)= +1 )"# %(.2# )&'# $)+/HBH)"# % (

1+/ . 8"%O0# L +1(.0 %, 1%*H,) 0%2") )"%$ %$ ,+)
%$% 0# '&) %S '/%2") #,+&2" )+ 1.&S# ., %(#24A%0()
8"#, . -WI)&/I# %$ ).9#, TY#] "#%,2 %, 1+!8&I$+/(+*#

L+, $%*#/.'0# )% (# %) %$ .*;%$.'0# )+ O#.;#N"#0!.(

+-#H)H# (+*# 1+] . 1#8 (%,&)#$ )+ .00+8 )"#+%(.2# )

*%N$.--#./

S't= "#, )"# -08&2 %, &,%)$ SH%)"#/ 1/.(%,2 %4 $)/#.
FoH L) VHE L) . o #l "%2" +0).2# )"# 1.-.1%)+/$%8%)"
Y HSH &,%)S [H#).%, )"# 1" I2# #:#, .1)H#/ '#%,2 *%SE

L #)#* ) 8.% )'#I#L+IH# HI#$S./ )+ *%$!) IR



T+ 0).2# %)+ . 1+ ,*&1)%,2 (#*%&( "%$ 8.3 &$&.00
ITOH I HEY T S0.1%,2 )"# -%,$ +1 )"# -0&2 %, &,%)$ +

10.) 1+ ,%&1)%:# $&/1.1#

Si=  HL1+/# #.1" [# 0+.%%,2 +1 )"# -+0./+%* 1%0(
%) %S H#ESH#,)%.0 )+ 10#. , &- )"# /+00#/$ +1( )"# 1%0
"L19%,2 &,%) 8%)" . $+1) 10+)" )+ [#H(+:# ., [*%[) +
1"#(%!1.0 1/+( )"# -/#:%+&S$ 1%0( 8"%!" (. *#(.2# )"

$&'SHA&H,) 1%O0(

7 H1" % A&#H 1+/ #1+/*%,2 %(# #1+/(.)%+, %$)+/
B "#O1. (% ,2 -"+)+2/.-" .$ $"+8, %, %2 | 8.$%
B 1+&,% )+ "# % ,.*#A&.)# )+ 2% # . 1+,)%, &+ &$S1/H1#/

% ,)H#/. 1) %+, "#)8#H, )"# -I+@H#!)%OH# ., * )"# $-#!1%(#,
&INV"#I(+1# (#.$3&/I#(#,)S +, #.!" 1/.(# %, ++*#/ )
L+, $)/&1) )"# $)/.%, "%$)+/ +1 . $-#1%(#, HFE)L+

HOYVHE*% &S % S+ (H)%(HS &, /HO%.'OH# *&# )F2¥"#6)".,

*HY&( '#)8#HH#H, )'# 1/.(#S Y Y& H (#.$ &/ (]
*HLI+/(.)%+, %, +,# .<%S$ +;#/ . #HI] $"+/) Y% (# ./#
-+$3%'0# " +-#/.)%,2 )'# L.(#]. %, $)/#.9 (+H#

0% ,# *%.2/.( $"+8, %, %2 6>.= *#$! /%' #$ IPH#OH %,

+1 $)/#.9 -"+)+2/.-" YH) % OHY V% (# HL+/(.) %+,
"UB)+/ 1., H +'). %, H#* 8%)" )"%S$S /., 2#(#,) !.(##.
0++9$ )"/+&2" . ©  (( 8%*# $0%) -#/-#,*%1&0O#/ )+ )

S+ @H#V)%OH S-#1%(H#, 1+,).1) L1.1#S ., x [HIE/*$H)H# #
+1 )"# -+ @H#)%BOH % (-.1)%,2 +, )+ )"# S-H#I%(#, ., *
*H1+/(%,2 %) "H#OI#H$&0) %S ., II&/)HE L, F &%, &
[#U+[* +1 Y% (# *%$-0.1#(#,) "%$)+/ +1 )"# O# @#)%

$)/.%, "%$)+/ +1 )"# $-#1%(#, .$ '+)" )"H# -/0H@ ) %

DI



) HE %0 L IH T+ SU%EHIEY )+ H [%2%* " %1% * % )
)"H ., %0 8.% 1+, 1%/ (#* ' %, #$)%2.)%,2 $)/#.9
SUH)H+2).-"% &, %HL ). HO00%,2 (%!/+S1+-H# B8 %O HH#.
F (#.$&1.V0# *H:%. )%+, +1 )"# ., %0 )+- 1.1Z% *&/%,
L+ (-/#$S%+, +1 )"# $-#1%(#, 1O#./ '.,% ., % B+8%
S0 1) &IH#E 1 )H -+ @#!)%O0H S-#1%(#, 1+,). 1) #6 BB/,
$"+8, %, %2 6>'= #00#  1/.(%,2 &,%) 8.$#1#-0.!
COS)IH#.9 &, %) )+ L./l +&) )"# (. %, #H<-#]%(#"HS
1/.(%,2 (+*# +1 -"+)+2/.-" 8.$%$ &$S#* )+ $)&**J"# I
+iH).00 *HLIHA/( )%+, +1 )"H#H S-H#I%(#, *&/I%,2 "R62" $)/

@
B/ .)# #<-#/%(#,)$
70 0%/ )%+, +1 )I/#.9 %)

"HOS)/H.OQ (+*H# &,%) +1 )"# L. (#/. 8.%
L& )VHO 1. 0% /. ) #* THLHEIH# )"HE Y L (%! V#ES) (@2
8.% $)./)#* "%$ 8.% *+,# ' 1%/$) 1HEH#*%,2 +&0$#S
(. J9BS$-.1# [.)%+ +1 3 : 1/+( . -&0O$S# 2#,#/.) 4 >)

ID6= %,)+ . $)+/.2# +$!1'%00+$!+-# )+ +')B%, )% (#
“*00$).,1# . .0&#$ "HOS)IH.9 +-)%1 +1 )"# L (#)"#8.$
I /#1&00 (.$9#* )+ -/+:%*# ., . -#[)&I# +-#,% 281

(%!1/+, %, *%.(#)#I/ "# -&O0SH#H 2#.#/.)+] 8.% )"#
L4 #I)#* )+ )"# %, -&) )HI(%,.0 +1 )"# 1. (#/. "
$)+/.2# +$1%00+$!+-# 8.% 0#1) !+, #1)#* )+ BH"# -&08$

2# 0 #1.)+1 $+ )".) )"H#H %,-&) -&O0SHS )+ )"# . (FO* 1#

(+,%)+/#* "HOLL(#]. 8. +-#1.)H#* %, $)/#.9 [r##
$8%)!1"%,2 .1)%+, '"#%,2 .L1#1)#* ' )"# 1&))%#2 +1 )
0.$#/ "#.( "0 S -/ +*&IH* . $)/H.O -"+)+2/[. -"H+1 )"
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$)/.%, /., 2# +1 "+&) F -#/1#,) 4+, # .) $)/.% +1)
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S-#H#* L "H VH# . I%. )%+, +1 )"# VVHO#H] )%+ H# )%, !
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L+, % &I)H#* )+ SHO#!) )V"# .--/+-1%.)# $%I# +1 1 P8a#$S#
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B"% 1" %S$ +1 %,)#/#S%) %, )"%$ $)&* %(%OH I H#S)S 8
Lo/ /%#* +&) 8%)" $-#1%(#,% ".;%,2 .$-#1) /.)N*%. 0#$$

&, %) "HO-UH) 42/ =% [HIH*S 1 )"H# FHL4 D) %+,



Y'"#$# S-#1%(#,% ).9#%#, ) = i 1/.(#$ -#/ $S#VH,
$"+8, %, %2% F >.= ., * >'= [+ ( )"#$S# -"+Br2/.-"
0SS+ %) %S #:%*H,) )".) *&/I%,2 )"H# %,%)%.01-#/%+*
*HL+/( )%+, +1 %, )H/H#S) %, )"WS$ $)&* Y HIH %S+
L)% IH#. 0% O+1.0%S$#* &, #:#, *#1+/(.)%+, %,%(#, $-#!
LY H -l +-H#] )VES) -1 +21.((#S$  "+8H #I S-#!%A#,S$
C$-#1) [.)%+ O0H#HSS )., +.# BHIH &SH* %, +/*#I&VE | #

YUH LUt +1 ., 4+, ) 0% ,%/% 1.0 *H#L1+/(.)%+,

FDF 11#!') +1 1/%!)%+,3

"# O1%,.0 $#) +1 )"# -/#0%(%,./ )#$)S 8#H/# |./I%#*
2+48&) )+ #$)%(.)H# )"H#H H#11#1) +1 1/%!1)%+, HEISH $)
$)/. %, -/+-#/)%#S$ +1 $)/&!I)&/I.0 S$)HHO +').% WS LY+ (
LIl % #* +&) &, %#1 *| 1+,%*%)%+, ., * )"&S$ )+ *#)¥14%
1/%1)%+,04%% $)/#$% $)/.%, !&/;#$% (.@+/ B+&/1# +
BIT+1 %, * . (%! &,%. <%.0 !+ (-/#$$%+, )#$)$ %S$ )"#

1/%1)%+,.0 [#$)/.%,) .) )"# #,*$ +1 )"# $-#1%(H"#

THSH,) %, #$)%2.B)%+, ., ))H#H(-) ".$ '##, (A& )p%1
YUH H#L11#!) +1 )"%S$ 1/%!')%+,.0 [#$)/.%,) 00.(0%# *
YHS)S ".oH# HH#, -#/1+/(#* 8%)"+&) &$%,2 ., ,08&.'/%!.

"HOHE 1/ % )%+, L+ #) %+, 8.% HIVH#ESS./ 14/, )(W!I*
Y#S$)$ "#OI#$&0)S L/+( )"# I * (%! )#S)S BH#HIH#

Db s # ) #* )+ )"+ S# &, *HI 1/%!)%+,04$$ 1+,*%) %+, %,
1+00+8%,2 8. I+ ( I#1#1#,1# >Dl= )"# 1+ (-/HBSW ;#

$)/#$S &$S%,2 0&' /%! . )%+, (. '# #<-/#$$#* .$



8" #/# ANAG.S% $).)%! T+ (-/HSS% H# 10+8 $)/#SS &$%,2

0&'/%!.,)

A1/ %1)%+,0#$S 10+8 $)/H#SS +1 $-#1%(#, (.)#/%.0

AT EH#L11%!1%#,) +1 1/%!) %+,

-
>

V& /I#,) $-#1%(#, |.*%&$

A L&IH#,) S-H#HI%(H#, "H%2")

&1%,2 . YHES) )"# V&II#,) [.*%&S$ Q/? V+[/H#R-H+ %,

YU# V&/I/#,) "#%2") N"N8.% 1+&,* &$%,2 ;+0&(# !+,%)
V& (THI 41 H<-H#I%(#,)$ 8#I# |.//%#H* +&) A&YSI%0H).)

&, *HI X1  .,* 0&'I%!I.)H#* 1+ *%)%+,$ 8%)" ) HSSHIY

[ Y%+ >"#%2")B*% . (#)#/= .$ )".) &S$S#* 1+/ )"W * | (%

)#S$) S "#OIH$&O0)S L/+( )"H#H A&.$% $).)%! IH(-/#$$%

YHS)S 0%S$)H#* %, 'O# = I# )'H#H #[.2# +1 )"IH##

#<-#1%(#,)$

+8  ).9%,2 )"# 1+#11%!%#,) +1 1/%!)%+, 1+ 2/.-"%)
(%<#* 8%)" 2/#.$# .$ : : > #1 DK= .,* &$%$2 $)/#$
CL0&#S 1/+( A&.$% $).)%! )#S) !.//%#* +&) 8%)" )"%$
0&'/%!.,) )"# 1/%!)%+,0#%$$ 10+8 $)/#3$$ L., ' #

1.01&0.)#* 1/+( #A& . )% +1+/ *%11#/#,) $)/.%,$ ., *
"HOVH *%L11#/#,) ;.0&#S +11/+( '&/:#$ = .,* >D= %,

%2$ FIl .,* FK /[#$-#1)%;#0 "HOI+#11%1%#,) +1
1/%!1) %+, “&1%,2 */ A&.$3% $).)%! )#$) 8.% p#, 1+&

1/+( #A&.) % +D=2

>7 =

B HIH LSY [ ., x " U # )"H#H S.(H# (H..%,2 .$ "#1&)#

[#1#/1 )+ 1&/;#%$ >7= .,* >F= %, %2%$ FI.,* F'®& 1+/



A&.$% $).)%! Y#S$)S . //%#* +&) &, *#/ *| 1+ .9%) %+,

J++( % "%2" Y#(-#1.)&I#S [#S-#1)%;#0

% ,.00 YUHE Y (%) 1/%!)%+,0#$$ 10+8 $)/#$S$ /-

8.8 *#*&!#* 1/+( #A&.)%+, >7=3

B HI#  A-- | ., " +8 [H#HL1#/ )+ 1&I;#$ > = | = %,
%2$ FI .,* FK 1+/ )"# * ,. (%! )Y#$)S$S !.//%#* *#8&) &

ST K ) %, L) (LK "% 2" VH(-#1.)&I#S )BSHE!

"# #$&0)$ +').% , H#* 1+00+89%,2 )H# 4 # -[+IHF&IHS

STHSH)HEY %, %2$ FI .,* FK ' $+0%* 1&/;#% >B= .,
I#$-#1)%;#0 T
"% S 1/%!1)%+, '+//H#!1)%+, YHI" %HA&# 8.3 .--DBH* )+

Y H H<-#1%(H#,)$ . //%#* +&) &, *#H/[ *| 1+, *%)WB#H 1H#, ¥
YUH# $)I#SS $)/.%, 1&/I:HS +'). % #* 1/+( )"# (.98) %2 ;E

Y%+, [#-1#$#,) I#$&0)$ &, *#/ 1/%!1)%+,04%$ QAP+ !+, *

) 8.8 +'S$#H/;#* *&I%,2 )"H# A&.$% $).)%! )HESHS %, )"
THSH,) %, #$)%2.)%+, )".) )"# $)/#S$S ;.0&#E .BHTH
0+8#/ )"., )"+$# +').%,#* .) DDC .,* D7 C 0 "# +,
[#.$+, 1+&,*% *&/%,2 $#;#/.0 #<-#/%(#,)$ 8.8 )%) +1
T+/(. )%+, +1 %!1# *#8 +, )"# $-#1%(#, $&/1.1€ .) 7:
HIL&SH +1 L+, YH . $. )%+, 8"%!I" L1)HE* .$ ., . 1)%BUH. D&

&1% ,2 "%2" $-##* %(-.1) Y#S$) %) 8.% .0$+ /F"#H.0#*
YUH L+ K H# SHY - [)%I0H#HS (HO)H* . @H#))%S+,&TUHL) *
% (-.1) "HIHLHI# L+ 1/% )%+, V+/[#1)%+, 8.8%.)+0%

)'"# /#$&0)S +1 )"# Y#ES)S$ !+, *&)#E* ) T:C WA H



I#$8&0)$ -/#S$S#,)#* %, %2 F6 .,* %, )"# (.% %B.E#S$)
Y%+, 14/ T:C I# )"+SH#H +'). %, #* *%/#1)0 1/MHS)S#

8%)"+&) ., 1/%!)%+, \+//#!)%+,

F 7 #$&0)$ 1/+( )"# %, #$) [+2].((#

C)H (L%, YHS) - +2) . ((#  H<-#I%(#,)$ SHI# X . I%#
+&) )+ H)VHI (%, # )"# $)I#SS $)/ %, "/ )HI%E)%!S
$)/&1)&/1.0 $)#H#0 ) . /% +&S$ $)/.%, [.)#S .,*(.) [++
Y#(-#/.)&/# >DDC = $&' J#/+ )#(-#/.)&/# > F:C =
"% 2" )#(-#/.)&/# >D7 C = % (% 0./ #<-#/%(#,D$+8#/#

L /1% #* +&) 8%)" .0&(%,%&( .,* !+--#/ '&) 1+ #&I)#*
) T YVHE(-#1 )& # "HOYH) . %O#* [#$&0)S . 6 HS!

%, )"# 1+00+8%,2 $&' $#!)%+,$3

F 7 YI#$S $)/. %, '". /. )#/%S)%!$ +1 $)/&!)&/.0

$)##0 3

"H# O1+00+8%,2 H<-H#/%(#,)$ 8#/# 1+, *&I)H* ) [++(

YH(-#1.)&/I# ) 1+,%).,) $)/.%, /.)#$ +1 >.= K 710 <

$#10 >'= 61 < :01 $#!0 >!= F 5F < ON.§¥#!
>*= 6 K < Y $#!10 "HOYH).%O0#* /#$&0)S +1 )"H#HSH
)#S$)S 2% ;#, %, .'0#$ ) + L 20.-"% .00 # )#S

%, %2%$ F5 )+ F %,'0&$%:#

"IHH#E SH)S +1 #<-#I/%(#,)$ 8#/# !+, *&1)#* ) T7:C
L) M +08).,) ) %, /)#$ +1 >.= N 67 < !0 $#
>'= F 65 < N $GE!.,r >1= 6 | < F$#!0 #3$&0)$%
+1 )"HSH #<-#/%(#,)S .IH# 2% #, %, .'O#$ | )+ 5

2/.-"%!.00 $"+8, %, 2% )+ 6 %,!0&%%;#



"HOKH).%O0H#* [#$&0)S +1 )"H# "%2" VH(-#/.)&/I# )H#S$)S
I# 2%:#, %, .'0#$% D: )+ D7 .,* 2/.-"%1.00 )HHS$#,
%, %2%$ 5 )+ ID L )" %S 1.$# %) 8.% ,+) #H9$%'0
)%, [#$&0)S +1 )"# JHS)S L+, F&I)#E* L+ i# B %L
CH&) < U $HO H1.&SH +1 )"# "%2"#/ )+).0
LA/ )%+, >(+/# )., T:V= % (-./)#* +,)+ )"¢#S-#1%
$ #<-0.%,#* -/#;%+&S$0 YUH )+).0 *HLI+/(.)%HHES®, #
+1 7 -#IV#,) -[+*&1#S$ .0(+$) 0%, #./ *%$-0.1%(#,) )
1&/;# (.9%,2 %) %,!/#.$%,20 *%11%!&0) )+0 .11&/.)#
HYHL) Y)U#H 1T 2# +1 %)$ $0+-# 8%)" )% (# 8"HIES BB |
LA )UH# 1 01&0.)% 4, +1 LHIVHE L H VHE )HSS) #

;. 0&#S

+8H# H#]  *%L1H#/H#,) ;.0&#S +1 $)/.%, /.)# 8#I#

)L %L B 1T 2% ,2 % (-.1) $-##* +1 )"# -+ QFNYPEH
Y'# )+).0 $)/.%, %(-+SH* +, . $-#!1%(#, 8.5 9H#+)&)+
7V &$%,2 -/+@#!)%O#S +1 *%11#/#,) (.$$#$ " H

*H).%O0S$ +1 )"# S-#1%(#, *%(#, $%+,$ ., * )"#HU.$$#S +
*pL1H#I#,) -/ +@H#')%O#HS J# (#,)%+,#* %, )"#+). ' 0#$ 1

O L1H#/#,) YHS) I+, %)%+,

%2$ F5 LY 5 $U+8 )"H# *%S$-0.1#(#,) )% 1&/;
F) % Y& %, 2 *HLIAI( )%+, .) . %+&S $)/.%L+1.)#S
VT H# $) . %, #F ()HI%.0 YHES)HE* L) [++( ) #(-#].)RIG
* D7 C [#$-#1)%;#0 "H,O)"HSH V&I HS SHIBH* .0
%, )'"H# (., #] *H#S$1/% H#* -/#;%+&$S0  )"# %,%)%rD -./
)"H# $)/#SS $)/.%, 1&/;H#S$ $"+8, %, %2$ It 8.#/#
)% #* LI HL )+ L+ (-0H)HE )"H $)/#SS $)/IWS &

&-)+ '+&) F )+ o -#l'#,) $)/. %, 0O#;#0 .3 $+B".+ $H



1%2&/#$  $% (%O0./ *%S$-0.1#(#,) )% (# !&/;#$ 1+F DV
IH $). % H* S (-0H#S L HH#*HE* )+ '# ., 0 $H* %, (¥# $
(., #1 "# OA&.$% $).)%! $)/#$S $)/.%, 1&/;#$ +1
$)/&I)&/I.0 $)HHO +'). % , #* ) *%LL1#/#,) V#(-H#ILIH&I#S$
LOS+ -/#HSH, )HF B8%)" )"+S#H +'). %, H#* L/+( )"# AHS| B!
1+/ 1+(-.1%$+, +,0 ) L., t# S##, 1/+( %2$ |
L)) S ) H# $) %, L) # %, UI#.S#Y )"# B/ #

L0&#S L) *%11#I#,) $)/.%,$ .08+ %,!/#.$#*

% 2 © $"+8% )"# $)/.%, V%(#H "%S)+/%HS *#H/%; #*
1/+( )"# *%$-0.1#(#,) D%(# "%$)+/%#$ +1 %2 F5
L+ /[ #$-+,"%,2 )+ %, %)%.0 $)/.%, [.)#$ ./ %,2 1/+(
K16 < 7%$#10 )+ 5 :: < N $#! "H#OI+IHS-+,%%, 2
$)/ . %, I )# VY% (# "%$)+/%H#S . I# $"+8, %, %UB"%UD" %,

YUH L, 2# +1 1+.8).,) $)/.%, [.)# >V +1 )"# %,%)%.0

$)/.%, /. #= %S (./9#* +11 1+/ #.1" Y#$) +0#E<. (-
1+/ %,%)%.0 $)/.%, [.)# +1 | < Y $#10 "#,0 )
*Y. 1E ) % #Y 8%)"%, )"# /., 2# +1 | F<$ #:1 ., *

FIF < N $#©08#/# &$#* 1+/ 1+ ,$)/&!)%,2 )"# [#0#;.,)

$)/#SS $)/.%, 1&/;# "%$ 1%2&/# .08+ $"+8H,)BH #<)
+1 $)/.%, :.0&#% 8%)"%, )"%S$ !+,$).,) $)/.%., A#H)# |
1+/ *%L11#/#,) %,%)%.0 $)/.%, /.)#$ ) 8.% 1)+&"# )"

$)/.%, /. )# [#(. %, #* 1+,$).,) &-)+ F K V $)/.%, %
'+&) FIV +1 )+).0 *#1+/(. )%+, 1+/ "%2" %,%9%%.0 $)/
[ )# >5 < NS$S#10 = #<-#/%(#,)$ 8"#/#.% )"# $)/.%, [.)#
[#(. %, #* 1+,$).,) &-)+ 6 V $)/.%, % # F:V.01 )+)
LI (. )%+, 14/ 1+(-.1.)%;#0 0+8 $)/.%>K<)#:7

SHIO = #<-#1%(#,)$ '.11%#* +&) .) [++( Y#(-#1.)&I#



$%(%0./ )/ #,* 8.$ .08+ +'$#/;#* 1+ )"# #<)%/%(#,
L+ ,*&1)#* ) 7:C .,* .) D7 C #<l#-) )".) .) D"@&

)+).0 *#1+/(.)%+, 8.$ 0#$$#/ .,* .) D7 C )O# )+).

*HL1+/(. )%+, 8.8 2/# . )H#I )., V"# [I++( YH(-#].38)8 )
S L., H OSH#, 1/+( %2 17 . ) -%!.0 *%$-0.!¥EHH
2/.-" ') % , #* *&I%,2 *H1+/(.)%+, .) $)/.%, /.)#8&)1

6 < Y -#/ $#!+,*

"# /% . )%+, +1 10+8 $)/#$S 8%)" $)/.%, /. )# 1+/

$)/.%, ;.0&#S$ +1 )+ F: -#/1#,) ./# $"+8, %, ™%2$

K .,* 1 8"%0$) )"# ;./%.)%+, +1 )"# [.)%+ {%!*

)+ A&.$% $).)%! $)/#$$ 8%)" $)/.%, [.)# 1+/;.$))(§8#%,
+1 )+ F: -#/1#,) .I# $"+8, %, %2%$ F 6 .,* ID
J#$-#1)% #0 14/ [++( Y#(-#/.)&I# 7:C .,* D7)C%$
Bi%*c#,) )".) 1+ "%2"#/ $)/.%, O#;#0S$ )"# #1$¥1)%+1
JY#S +, )"# $)/I#$$ /. )%+ *#1/#.$#% 1+/ .00 ¥18 (#<s)$

L+, *&I)VHE* ) *%L11#/#,) Y#(-#/.)&/I#S$

@

#8 (+/# H#H<-#/%(#,)$ 8#/# .08+ !.//%#* +&) . :C
) 1:iC o 8"%!IM $"#8#* )".) )"#/# 8.% .+ $%2,%1%!.,)
xR 1LH/#,IH# Y%, )+).0 *HL1+/(.)%+, *&# )+ %(-.!) 8"#,
L+ (- /#% 8%)" )"# )#$)S$S 1. //%#* +&) )/ ++( )H(-#].
>DDC = .,* .08+ )".) %) 8.$% ,+) -+$$%'0# #/#),"&, *#
Y/ #00%,2 (%!/+$!1+-# )+ *%$)%,28&%S$" *%$)W(H#(#,)
L& #S$ 1/+( )"# +,#S$ +'). %, #* 1+/ )"# )#S$)S$ (.) [++
YH(-#1.)& ] # #,0# )"# I#3$&0)% +1 )"#$# $#)S +1

H<-H#I1%(#,)$ 8#/# ,+) -/+1#$S#*



F 7D )/#$$ $)/.%, '"./.1)#/%$)%!$ +1 .0& (%, %&(

L+ --#13

"# 1+00+8%,2 )"/H#H# $H#H)S +1 H<-H#/%(#,)$ 8#/#

L+ *&IU)VHE*Y ) [++( VH(-#1.)&I# .,* ) 1+,$).,) $)/.%

I Y#$ +1 >.= | K <7$#!0 >'= :F < :NN @#!,*
SI= 7 7 < Y $#11+/ "+)" .0&(%,%&( .,* l+--#]/ "
H<-#1%(#,)$ &$%,2 $)/. %, /.)#$ "%2"#/ )".,:Y B#O

BHIH#H ,+) 1+, *&I)VH* "H1 . &SH +1 "%2"#/ )+).0 *BE+/(.)
S(+/# )"., 7:V= %, '"+)" 1.$#$% "# I#$&0)$S +1 )"#
B<-#1%(#,)$ .I# $&((./%$#* %, .'O#$ DF )+ 77 ., *

2/.-"%1.00 -/#$#,)#* %, %29% IF )+ K %,!0&%$%;#

%2$ IF .,* K: $"+8 )"# *%$-0.1#(#,) )%(# 1&/I;#$
+) L% H#F *&I%,2 *H#L1+/(. )%+, L) . %+&S $)/.%L+/.)#$
0& (%, %&( ., % l+--#] [#S$-#1)% #0:VI-HHE $)/.% , #*
()V#/%.0 "HLO)"HSH 1&IH#S 8HI# ., 0 $H#H* %, ) (.
YHSU/% #* -IH#:%+&$0 YU H -l +*&VHEY $)) %, )% (# ., *
$)/. %, [.)# )% (# "%$)+/%#S . $"+8, %, %2BKI ., *
1+/ .0&(%,%&( .,* %2$ K .,* K7 1+/ V1+--#/1)%#B0O#
CoHIEHD )+ L+ (-0#)H )" S)IHSS $) %, 1&1;HS. &N
V O$)/ . %, L/+( )"H# * . (%! )#S$)S .S $"+8, %, 1%2$
¥ KD 1+/ .0&(%,%&( .,* '+--#/ [#$-#1)% #0 )" #
% $-0.1#(#,) )% (H# 1&/;#% 1+/ D:V .,* F:V -/#%)/.%,

S-#1% (#,% B#H/# .0S+ #HH#EH#H* )+ '# .,.0 $#*

Yy V., # $##, 1/+( %2$ 1K .,* K7 )".) .) 0+8
$)/.%, [.)# YES)S )"# [.,2# +1 1+,8%).,) $)/.%, /.)
l+,)%,&#* &-)+ D DV .,* D FV $)/.%, 1+/ .0&¢(%, % & (

P+--#/ [#$-#1)%;#0 ) "%2" $).%, [.)# YH#ESIRF )"



[.,2# [#(.%,#* 1+,8$).,) &-)+ : 5:V .,*:V $)/.%,

1+/ .0&(%,%&( .,* V4+--#/ [#$-#1)%: #0

YU, "# S$##, 1/+( %286 .,* KF )".) )"# "%2"#/
$)/#S$S ;. 0&#S BHIH# +'). %, #* ) "%2"#/ [.)#S %1 B/ .
L0&(%,%&( ., % VH4--#] [#$-#1)%: #0 %2$ 158$."+8K
Y'#H I % . )%+, +1 )"# )%+ +1 * (%! )+ A&.%B% $).)
$)/#$S ) *%11#/#,) $)/.%,$ 1+/ .0&(%,%&( [,* I+--#
I#$-#1)%;#0 ) %S )% #.CO0# L/+( )"HSH 1%I&I#S )
)" %S /.)%+ 8.% *HI/#.S$H* ) "%2"#/ $)/.%,$ Do,/%.8(& (

.$ 8#00 .$ 1+/ l+--#]/

F 7 7 [+-+F#* 1+ , 3)B)&)% ;# #A&.)%+,3

CoHIRHL ) [H-THSH,) )UH HI%#HY $)I#SS $)/. %,
SIH-HI)%HES L) $)/.%, [ )#HS "H)BHE,)+ 1 -#] SH1+ ¥
YH(-) "L H#, (f# )+ *H #0+- . $&%).'0#) %d&E
Y% ;# H#A&.)%+, +1 .00 )"# )/#H# ()HI%.0S$ )HSHHE )
YH(-#1.) & # "&S$ . $)/.%, [.)# $H#,3%)%;:%) HAL.)%+

)"# 1+00+8%,2 1+/( ".* Y+ "# -/+-+$H#* > --#3*%< =

) _ _
> U 17= >F=

8"#/# 1 N O,>#B#+=
AT %0%,2 $)/.%, [.)#
AL+ $)L L) ) mH# SHL+

# N ,.)&1.0 $)/.%,
N+ 8) L)

ACY#I%.0 1+,$).,)
ACYHEI%. 0 $)1.%, "LIFHE, %, 2 %, *#<

Ak (%1 10+8 $)/#$S

1 D
No#



"# ;.0&# +1 N 8.$ *#/%:#* 1/+( )"# A&.$% $).)%!

$)/#SS $)/. %, 1&/;# 1+/ #.1" ()#/%.0 .) ,.)&/.% $)

"#O1+,%).,) 2N 8.% *H)H/(%,#* ' )/%.0 .[*/#]/
D)#(-) &,)%0 . 10+$# 1%) +1 )"# A&.$% $).)BI$1&/;#
UYL %, # "H O 0&# +1 )"# 1+,8).,) ? Q 8.% % Y/ (
2.%, " )I%.0 .,* #//+] &$%,2 )"# $)/#$$ ;.0&#S$ .)
$)/. %, [ Y#S$ [.,2%,2 1/+@ )+ = -#] $H#HI+, * 00

YUHSH . 0&#S 14/ *%11#/#,) ()H#/%.0$ ./# 0%S)#* %,

0# TF

--0 %,2 )"# ;.0&#% +1 )'# 1+,%$).,)% )+ #A& . FW+, >F

)"# $)/H#SS ;.0&#S$ 1+/ $)/&!)&/.0 $)#HH#O 8H#H/#)#*01&0.

%, )"H# (., #] *#S$1/% " #* %, --#,*%< 1+] *%LL1H#/#,)
$)/.%,$ .,* $)/.%, /.)#$ "HSH .O0&H#S .IH# $"+8, %,
0# 7T .,* 2/.-"%1.00 -/#SH#,)HE* %, %2 Kl# )"

I OH#, 1&IHS B8UHIH# )'H#H $+0%* &/ #S [H#H-I#SHD) IHASE
&0)S$S *#)#/(% ,#* #<-#/%(#,).00 ) L., TH OSH#)"F'.)
H<-#1%(#,).0 1&/;#$ ., * )"# 1&/[;#S$ +'). %, #* 2 R"$%,
-+ $H#Y HA& . )%+, I# G #HI O 10+$# ) $)/.%, |)pHH, #
&) T Y+ 0 -# $HI+ "# ool % . )%+, +1 )"# $)/#$S
S 0&H#HS &$S%,2 -/+-+$#* 10+8 /&0# 8%)" )"+SH#H +').%, #*
H<-#/%(#,).00 .) ;. /%+&$ $)/.%,$ >&-)+ F:V/=.7%,* $)

/.)#% >Y 7))+ Y :B$=8.% 1+&,* )+ '"# .'"+&) 7 )+ FV

%(%0./0 )"# $)/#$S$ $)/.%, /#$&0)S$ +').% , #* 1+/
0& (%, %&( ., % 1+--#] &$%,2 )"H#H *H/% H* 1+, $)%)&)%;#
HA&. )%+, .[# $"+8, %, .'0#S$ 71 .,* TK .,* )"$$$)/#
$)/.%, &/ H#S IH# -IH#SH VHE* %, %2$ KK ., * K#!) %H#ES

S #0 ) L., H# SH#, LI+( )"HSH ).O#S ., 1%2&KI¥S



YU H# $)/#SS . 0&H#HS +'). %, HE* +, V# .S%S +1 )X +-
HA&.)%+, !+//#$-+,* 10+$#0 8%)" )"+$# +').%, #*
B<-#/%(#,).00 8%)"%, )"# $)/.%, /.)#$ +1 .'+&)

I K < 7))+ 77 < Co- #EHI L, 1+ $)).%,$ +1 &-)+ F:V

FFE  %l/+ #<.(%,.)%+, +1 )/&!)&I#$

CoHIRHED )+ % #HS)%2.)# )# #11#1) +1 *%11#/#,)
YH(-#1.)&I#S +, )"# $)/#$$ $)/. %, " /. )#/%)%!$ +
$)/&1)&/.0 $)#H#O0 $)#H#O0 $.(-0#$ 8#/# *#1+/(#C .) 7
[++( Y#(-#1.)&I# .,* .) D7 C '+)" * . (%!.00 .,*
A&.$% $).)%!.00 "HO#11#1) +1 *%11#/H#,) Y)HES)%,2
YH(-#1.)&I#S +, )"# (%!/+ $)/&!)&I#S +1 *#1#H&* $) P
8.3 0%+ $)&*%#* "#O$)I#SS $)/ %, 1./ 1)#HI%B)%!S
0&(%,%&( ., % l+--#/ B#HI# %, #$)%2.)#* +,0 ) [++(
YH(-#1.)&I# % "# VHE )"# (%/+ $)/&I)&IH#S BHIH# .0
B<. (%, #% 1+/ )"#$# (#).08 . 1)#/ *#1+/(%,2 .) /++(
YH(-#1.)&/# % 1# )"# (%, %, #8)%2.)%+, 8#HF |.// %%
+&) L) *%A11#I#,) $)/.%, [.)#S &$S%,2 . )+).0 YUt /(.
8%)"%, 7:V )"# $.(-0#$ 1+/ (#).00+2/.-"%! %<.(%,.)

B#/# 0%+ *#L1+/(#* )+ )"%S$ $.(# #<)#,)

F F %ll+ #<.(%,.)%+, +1 $)/&!)&/.0 $)##03

%2 K5 $"+88$ )"# ,+/(.0 (%!/+ $)/&1)&/I# +1 )"#
S I#HVH%H#* . S)HHO 8"#/#.$ %2$ 6: )+ 67"H"+8
(%1/+2/.-"$ +1 )"# $.(-0#$ *#1+/(#* .) *%11#/#),)
YH(-#1.)&I#S &$%,2 *%11#/#,) $)/.%, [.)#S  #) H##
1/+( %2 K5 )".) )"# $)/&1)&/# 1+, $%$)$ +1/( &, %1+

% $)/ %' &)%+, +1 1H#//%)# >8"%)#= .,* -#./0%9%)¥*. /9=



(+/# +/ O#$S$ &, %1+/( 2/.%, $%JI# "H,O)" %80 (.)#/%
8.$ *#1+/(#* #%)"#/ A&.$% $).)%!.00 +/ * ,. (M#.00
2/.%,$ SH#/# $0%2")0 *#L1+/(#* .,* )"%S$ #11#18,8.$ 1
Y+ H BT UEY 8%)" )U# )+).0 *H#1+/(.)%+, "%$ 8.%
L+, 1%/ (#* ' 1+&,)%,2 )"# ,&('#/ +1 2/.%,% 9% !)"HE (
$)/&I)&/I#S +1 )"# *HL+/(H#* % &, *#HL+/(#* $-#1%(#,$

CG%!'9#/$ -/+@#!')%+, (B!'/+$!+-4#

F F D %!/+ #<.(%,.)%+, +1 . 0&(%,%&( .,* !'+--#/3

%2 6F>.= $"+8% )"# (%!/+$)/&!)&/I#S$S +1 .$ [# 1 H#%  #*

0&(%,%&( 8"#/#.% %2$ 6F>'= .. * >l= $"+ &) BY/
+1 )"# $.(-0#S$ *#1+/(#* A&.$% $).)%!.00 ., ,*.00,.(%
I#$-#1)% #0 %2$ B6F>.= )+ >l= _[# .00 1/4&*0%, .20%

$H#H1)%+,$ ..* $"+8 )"# HO+,2.)#* 2/.%,$ ., * (&, %1+
YU S-#IS%+, +1 -./)%I10#S >*. /9 *+)$= 8"%!" [)%!DH#S
+1 %,$+08&'0# -".$#$ $&!" & .#*00 , % +(# 10+8
0%, #$ ..* $&' 2/.%.,$ ./# .08+ S$##, %, )"# S$)W&I)&/#

YUH *HLHI(#* $.(-0#$%

%2 6 >.= $"+8$ )"# $)/&!I)&/# +1 .$ [#H ! #% H* "%2"
-&/%) !+--#/ >55 55V= 8"#/#.$ %2 6 >'= $"+8% )"
$)/&1)&IH# +1 )"# A&.$% $).)%!.00 *HL+/(#* #H-%EHK S
) L., H OSH#E, )UL) )"# $)/&I)&I#ES 1+, $%S) +1<HAL%.
2/.%,$ 8%)" $+(# )8%, #* [#2%+,$ )+2#)"#/ BWOES-./)
+1 1&-/+&% +<%*# >*. /9 *+)&= 62% .,* >'= $"+8
YU H $)/&I)&IH#S +1 lH--H#H] S-#I1%(#,$ HL+/(** %) $)/.

I )Y#$ +11 1 < 7$#100.,* 7 7 < :[ $#!0S

[#$-#1)%;#0 +)" $)/&I)&IH#ES $"+8 (#!".,%!. 0,28 %,



#<

2%,
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%

(

%
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#O%E%O%

E

%
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1 )"# -+ @#1)%O0# <YH,$% # $)&* +1 )"# -"%Y+2/.-

Y/ V# &, FHI . ). #00%,2 (%! /+$l+-# 0SS+ [#H H.0#*

(#.$&/."0# *#:%.)%+, +1 )"# .,:%0 1.1#B#:#, .1)#/
[#-# . )#* Y#$)$ Il+] *&# )"# #0.$)% ! *#1+/(1)%"# +
I+ @H#V)%OH# (. H %2, v /H* $%,IH )"H S-#1%(#, ., * )"

S/+@#!)%O0O#H 8HIH +1 1+ (-.]."0# *%.(H)HIS ., FPEH2 BH .
SHI# (#.5&/#* 8%)" [#L1#/#,1# )+ )"# %, )#/1.1#$ ) 8
HES)% (. )#* ' (#.,8 +1 . #/.2# #0.3$)%! $)/#$$. ) %0 &0
Y)Yt H#I# (. 'H# #0O0.8)%! *H-IH#HSS%+, +1 )"# %8 +1
&) K () (<% (&( 0O+ )R HITH] *&#H )+

JH20#1)%,2 )"%S$ #0.$5)%! *#-/#$$%+, 8+&0* 'H#H#HIE &)

St= [+ *&# )+ )"# .$$&(-)%+, +1 ! 0%,*/%!.0

* #P1Q+Q/Q( R 2 0/80 ot !

L )"H -IHSH,) $)&* %) 8.3 .08+ .$S&(H#* )".)0)'#

SHI)%+,$ +1 )"# S-#!1%(#, /#(.%, -0.,# #$S-#10060D *&

7

%,%)%.0 $).2#$ +1 )+).0 *#1+/(.)%+, $SHAKH, # +(#

@&$)%L1%!. )%+, +1 )"%$ .$$&(-)%+, ., "# 1+B2% 1/+(

FF .,* F  1/+( 8"%!" %) %S$ #;%*#,) )".) )"##+#, %$
| 0% ,*/% 1.0 &, #:#,,#$$% ,+)%I#* 8"#, )"# .$-#1)%/S) %
0#%$ )"., &,%) &IV"#HI(+1# %, )"# -/#SH#H,) $)&*
YUH L) &L HD L+,8).,) $)/.%, [.)# 8#HI# 1+, %%V #*
SIHSH, )%, 2 )"# 1%,.0 /#$&0)$ ) 8.% 1+&,* )'8)/.)%#
I )# I#(.%,#% 1.%/0 1+,$).,) &-)+ . $)/.%, /1 2#+&)
D )+ V 1+/ 7 )+ (%!/+ $S#1+ *$ *#-# *% . 2% 6)/).'%,

JY#$ >:7 )+ 1S -#] S#HI+,*= % *&I#* *&[%,2 %(-.!)



St= [1+] %, -/+1H#$S$S%,2 )"# -"+)+2/.-"%1 [#1+/]*3

H$&O)S -/#SH# )H#H* %, )"%S$ [#-+/) [# '.SH#H* +<-WIHHE
(#,).0 *%S$-0.1#(#,) )% (# 1&/:# +').%, #* *& /% $2 #'H62"
*HL+(.) %+, L (#.$&I%,2 )"HSH *%S-0.LH(H,)))%(# *

T/+( )"# [#V+/*#* - "+)+2/ . -"%1 Y/ . I# &, *#/ )"#00%, 2

(%1 /+$1+-# >8"%!" ".$ ., . 11&/[/.1 +1 ."+8&):: ((=
YU HIH#H 8+&O* '# S+ (# "&(., #//+] $)%(.)%+, +A//H&!"
8.$ *+ . # ' IH-#.)%,2 )"# [#.%%,2 $H#H H#/.0 Y%E#ES &, *

Y/ . #00% ,2 (%! /+$1+-# 1/+( )"# $.(# -"+)+2/.-1"% ! )/
L) (<% (&( ;. /T%.)%+, 8.3 1+&,* )+ '# 'H&)+,D)K#

*HE&IH#F $)IHSS $). %, /#$&0)S$
>*= I+ *&# )+ %2,+/%,2 )"# #11#!) +1 $-#8%B#,

H)THD SH&INH 41 #//+] 1+&0% 4 )".) %, !|.0120.)%,
YUHE LH/VHE 1)%,2 +, )"H#H S-H#I%(#, *&I%,2 . *HA+/(+)0 N
)U"# (.8 +1 )"# -/+@#!)%O0H .. * %)$ %,$).,). | #HO0&S$. *#43
Y%+, BHIH# 1+ $%*H/H*F L F )Y YH# #11#!) +1 $UH#L.S#
$-#1%(#, 8.% %2, +/#* C)UH -T#HSH,) $)&* %P S8R GH *
)") $%,I# )'H# L+/V# L) )"# -/+@H#!)%O0H S-#!%(A, %)
%S [HA&W/H#* ., * "H#H I# %) $"+&0* '# 1.018&0.)H#H*, +$@*
)'H# -+ @#!)%OH# (.3 ..F %)$ %,B).,). . H#H+&S WHHOH#/.)
+8# H#HI %1 )"# 14/1# 1Y%, 2 +, )"H# ., %0 %$ )+ '#

P+, $%*#/#* Y'HE, )"# #11#1) +1 (.$$ +1 )"# S-S G

"# %, 10&*#* %, 1.01&0.)%,2 )"# 1+/1# "&$ )EEGFH B+
S+ (# *%SI/H-., 1 TH)BHH#, )'# 1+/1# 1.01&0.)H#EH )+)"
+1O)H OS-HI%(#H, L, )"L) L) )UH ). +1 )"# L %0 )"#

THSH,) $)&* )U# L+/1# ) )H I+ @#))%O0#H $-%| 0H ME

1.'# 8%00 *#-#,* +, )"# *#1#0#/.)%+, +1 )"#%BDH#@#!)

(.



8"%!" %, )&/, 8%O00 '# *H)H/(%,H#H* ' )"# $)I#,)2W +1
$-#1%(#, (.)#/%.0 "HO%,%)%.0 $-##* +1 )"0 @#!)
% ((#*%.)#0 .1)#/ % (-.!) 8%00 +1 !+&/$# '#*.11#!)

YUH (.S +1 )"# $-#1%(#,

+, 8% *#/%,2 .00 )"# .+ #H -+$S%'0# S$+&/I'HS +1 #/I/+]
Yo, V"# -IHSH,) $)&*  )"# HS)%W(.)H* +;#/.00 #/[*4&Y
% V I+&0* +11&/ %, )"# 1%,.0 /#$&0)$ 8" %M H#YHS* '#0

Y+ # 8%)"%, )"# 0% (%) +1 ., #H<-#/%(#,).0 H$0#/.,!

17!



)+ *F&V) % +

"HO)UH(# +1 )"# -/#S#,) 8+/9 8.% (.%,0 1+ 1% #*
“HHO+- . $&W).O0H# YH!", %A&H ., * (H#)"+* +1 PHILEI*%,
SIHIHESS %, 2 H<-HI%(H#,).0 *.). )+ *H)HI (%, # )S# $)/#S
$)/. %, -/+-#1)%#S$ +1 (#).0$ .,* .00+ $ .) *%11#/#),)
YH(-#1.)&I#S .,* ) $)/.%, [.)#S +1 &-)+ $#
+/*# )+ #$).'0% " ., . $SHESS )"# ./ %N+&S CE-HI'HS +
BY#!", %A&# . ,&('#/ +1 -/#0% (% ,./ )/%.0 )#$)$/ /86t P
+&) #$&0)$ 1/+( )"#$# -I#0%(%,./] )#$)S$S 2#8 - W0

Y+ +-)% (%S$S# )"# YHS) 1+, *%)%+,$ )+ 'H# &SH*. W, )"# (

%, #$)%2.)%+, &IV"#1 %, #$)%2.)%+,$ SH/#H&)//%#*
Y+ $)&*  )"# (W!/+ $)/&1)&/.0 M., 2#% 1+[IHES-YF %, 2
YU HSH %2 $)/.%, [.)# *HL1+/(.)%+,$ 00 )"#98 .$-#

J# *%$1&SSHT %, )"# 1+00+8%,2 $&' $H#H!)%+,$
D 11#!) +1 )/. %, )# %$)+/

"Hor (%! $)/H#SS $)/.%, 1&/I;H#HS S#HIH# 1+,$)/&1)#*
)UH .S %S +1 )"# $SS&(-)%+, )".) )"# $)/.%, [.)#
$H,$%)% ;%) +1 )"H# ()#H/%.0$ &, *#/ 1+, 3% *#/. )%+, %$
% ,$#,$%)%;# )+ $)/.%, /.)# "%$)+/ "%$ .$B&E-) %+,
HI% L% #* L+ S)HHO ) [++( VH(-#/.)&/I# $"+8, PF, %2
8"% 1" $"+8% $)/#$S% $)/.%, 1&/;#$ 1+,$)/&!)H#*HIHE $
(#,% -/# $)/. %, #* ) *%11#/#,) $)/.%, /. )#$ ("HUAS$+,
+1 )" #SH I#$&0)S L/+( "+)" "%2" 0+8 .,* 0+8/'H2" $)

J)Y# (+*#$ +1 YHS) SHAKH,I#S $"+8H#H*  1+/ )W Y#BS#,

)

+



()V#/%.0 6 $)##0=)".) )"# #11#!) +1 $)/.%, /.)#

"%$)+/ +, &,%.<%.0 $)/#$S $)/.%, !"./.1)#/%B)%!'S 8
#20%2%'0# % (%0./ [#$&0)S$ 8#H/# +').% #*

//.10+&2" >D6= .,* %0$+, #) .0 >D5= *&/%H2 )+/$%
L SH @&(- )HS)S [H#S-#1)%#0 "H%/ 0+, * "%

$)/. %, [.)# (+*#$ +1 )#$) SHA&K#,\# +, $)##0 $"+8#*0

% ,$#,$%)% ;%) )+ $)/.%, /.)# "%$)+/

YUH ) HL L (%)" >7:= .,* %1"+0.$ >7 =

$"+8H* $)/.%, [.)# "%S$)+/ H#LL1#!) 8.% -/+, +8&S)#HX,

+ #<-0.,.)%+, 1+/ )"%S$ #L11#!) "+8#:#/ ".$% H#, 2
2%, )"# 0% )#/.)&I# ' )"#( “HO$). %, [.)H# "%S$)+/
#11#!) 8.% 0%+ % ,:#$)%2.)#* ' . (-'#00 ., *7TB* >

YU HE% $)&*  )"# $).)%! /HO+.*%,2 %, !+ (-/#$$%+,
*(%!1.00 -/# $)/.%,#* $-#1%(#, +1 (%O0* $)##0 8.$%
%, #$)%2.)#* ) 8. L1+&,* )".) )"# $)/H#HSS [HN& %/ #*
I+ *&VHE L 2% H, (+&,) +1 -0.%5)%! $)/.%, 8.5+0#HSB 1
S-H#1%(#, -I# $)/. %, #* * . (%!.00 )"., 14/ )"#$# -/

$)/.%,#* $).)%!.00

VH(-) )+ &) SH(H (+/# 0%2") +, )"H# . 1%THS.
L4, )1 *% )+ 1+,1088%+,$ ., +)"#] $#) +1 #<)-B /9,
L/l %#* +&) *&1%,2 )"# -I#%#,) %, #$)%2.)%+)$ +#$&0
)"%$ $H#) +1 * (%! 1+ (-/HSS%+, )HS)S B8#H/# BISOB(.)
SIHSH,)HEY %, %2 75 ) L., t# SHE#E, )".) )"# $)/#S$
$)/.%, 1&/;#S$ 1+,$)/&1)#* . 1)#/ @+%,%,2 )"#14/+%,)$
*Oh L LHIH#,) S-#1%(#,$ -/# $)/.%,#* #%)"#/ AKLSOD $).)%
+1 % . (%1.00 L) 1+.$).,) +/ ;. /%.'0# $)/.%, /.BH#

1+&,% )+ "# .0(+$) )"# $.(# "%$ 1%,*%,2 $&2.I#$)S$



YU H $) L %, L IKH, %, 2 Y&H# )+ -I# $)I. %, %, 2 %$*E ) H-#

+1 )% $)/ . %, /) # "%$)+/ "&S  )"H -IHSH,)F(#)"+
+1 +').%,%,2 )"# $)/#$S $)/.%, '&/;# 1+/ . 1+,%)..)
$)/. %, [.)# +:#] 0./2# $)/.%, ;.08&#$ $"+&0* U A4S

3 A&W)H# $.)%S1.1)+/

7 11#1) +1/# $)/.%,%,2

) LS H#, 4 SH/H* %, )"# -IHSH,) %, #$)%2.)%+,
Y".) )U# )+).0 *#1+/(. )%+, 8.5 $(.00#/ .,* )"HIS)/#
CLO&HS BHIH# 2/#.)HI L+ -I# $).% , #H* $-#1% (H(FrH1+
) )H S (# -+ @H!I)%OH $-H##* "%$ %S #.5%0 &, *#/
BB$).,*.'O# $%,1# )"# ()#/%.0 "HI+(#S 8+/9 *. FR, H+
@A

IH# $) %, %, 2 "0 S 84/ "./*H %,2 #11#!) %Y HLOH#!

HLO)HE FHELEI() %+, )% (H IHIEIF% 2 % H V# YVHE 1+

Y% (# "% $)+/%#S$ +1 )"# (.)#/%.0 Yy V., t# $#H#, 1]+
TO# Y'Y )U# $)/#SS .0&# 1+/ IV -/# $)/.%Y%HH
S IHIH#%  H*= $)HHO %S 6 DSB@/#.$ 1+/ D:V .,* F:V

I# $) . % #* ()HEI%.0  $)IHSSHS I# 1+8&,* )+&)H L'+

7F 9 B%D,. , b * F 9 B((D /#$-#!')%;#0 1+/ .0(+%$) )"#

$.(# $)/.%, %, !/#(#,) +1 .'+&) SHIVEL) L) $).%
I )# +1 K < T $#! "0h$ %S %, .ll+/*., 1# 8%)" )#
O/#$&0)$ +').%,#* ' . (-'#00 >77= 8"+ &$#*V:VD K

Y DBV -/# $)/.%,#* (%0* $)##0 $.(-0#$ ., * %2&H}
S)/#SS :.0&#S 14/ *%L1#/#,) O#:#0$ +1 -/# $)/.% %, 2
#11#1) +1 -/# $)/.%,%,2 8.$ 0%+ %, #$)%2.DMHx
>STF= +, /.19 %, %)%.)%+, &,*#/ * ,. (%! 0+.*%) % H +$ *
8"+ (#,)%+,#* )".) 8+/9 " [*#,%,2 %,V /H#.$H#H* Q# % #

$)/#$S +1 )"# ()H/%.0 ., * H VH )H CH2IHEHE +EU[06%);



+1 )"# $)/#3$S$ $).)# .S 1+ (-.1#* 8%)" )".) &,*#+/[9,
"I H L, % ,2 -0.,# $)/HSS I+, %)%+, [+8, .,* >7 %+,
" $"+8, $&'$).,)%.0 %,!/#.$# %, $)/#$S .0&#H *&#
)+/$%+,.0 -/# $)/.%,%,2 >)8%$)B6 N +08&)%+,= +,

Vo O$)##O .l ) $.(# $)/.%, /.)#

YUH# -IH#SH,) %, #S)%2.)%+, %) 8.% ,+)%!I#* )".)
1+1:V -1# $). %, #* ()V#/%.0 )"# [.,2# +1 '+,$).,),$)/.%
I.Y# 1/+( )"# $.(# )#$) 8.$ 0+,2#/ 8"#/#.DNX+/,*

F:V -/# $)/.%,#* (.)#/%.0 )"# [.,2# +1 1+,%$)..%,9$)
[ )# 8.% 1+&,* )+ "# 1+(-.1.)%;#0 $"+/)#/ "2RE B9 &
YUY )UHE %2 # )# -I# $)).%,%,2 % # ".I*#] )"#
()#/% .0 Y'H ST+ )HT %S )"#H .,2# +1 1+,38)..,%,85)/)#

1+ . 2% ;:#, $-##* +1 )"# -/+@#!)%O0#

FO11#1) +1 -#1%(#, #+(#)/

C)UHE O -I#HSH,) VHEIT %A&#HE  *%11#/#,) .0&#S$ +1
$)/. %, [.)# SHI# +').%, H#* ' 1" 2%, 2 )"# %(-#¥)* $-
+1 )"# -+ @#!1)%0# ., 0%+ ' [#*&I%,2 )"# I'#H%R") +
$-#1%(#), L HLILSHE )UH# )+).0 [#H*&I) %+, +, )"#
$-#1%(#, 8.% O#-) &, *#/ 7:V ' &$%,2 -/+@#!)%0#S$ +1
0%2")#/ (.$S#$ V& (THI +1 %, #$)%2.)+/$ >S5E 71 7

24').% , #* $1.))H#HIH#* [#$&0)S 8"H#, *%11#/#,)/S)H#$%,
BH/# . N"%H H* T [H*&I%,2 )"H# S$-#H1%(H#, "H%2"RSH #]!.
+1 )"HSH L+, 1+, 10&S%;H [#HS&O0)S )"H +;#/.00)%H#L+/(
SHA&H#,!# 8.% #<)#,$%;#0 $)&*%H* %, )"# -I#0% (%, ./
B<-#1%(#,)$ +1 )"# -/#$#,) %, ; #$)%2.)%+, )'$# /#$ &0

T/+( )"#$# Y#$)$ ./# $"+8, %, %2$ FF .,* F$ ) %



Bi%*#,) 1/+( )"#S# 1%2&/#S$ )".) ,+ './/#00% R#8,8* +
*&I% ,2 *HL+/(.)%+, 8"#, )"# .$-#1) [.)%+ >*%YpR)H B
8.3 0#%% )"., &,%) '&) $+(# './/#00%,2 *%* 8"##./
YU H# L$S-#1) [ )%+ 8.% (+/# )., +.# ‘&) +,0 .L)#/

(% 1)+ $#1+,%$ L)#/ )"# +,$#) +1 )"# *#1+/(.)%+,

L) - THESH,) %, H#S)%2 )%+, )"# *HLI+I(.) %+, )% (#
"Oh$)+I%HES 1/ IHS-+,% %, 2 )+ )"# 1%/$) K (%Y +8BHH+ ¢

P+, $%*#/#* .,* )"# . $-#!) [.)%+ 8.%$ 9#-) .08#8 &,*

&, %) LR 06) 04+, .0 )UH *). &.*HI 1+,8)/.%$)
[ Y# 8.8 . 11#-)#* H L 2# +1 1+.8)..) $)/.%# /)
,/%#* '#)8##, )+ F (%|/+ $#!+’*$ *#-#,,*0/))",# +
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