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$"%/X(&'+(##/"%/\d'$/[2%/Kv/56/9$,$&'%$%a///bKFQLc33

.0>>/ + /k0/ + /KE0/ = /Ans/SHIFT/STO/ A
ALPHA/ A / x /K/SHIFT/ % /-

)! [:&):')0&')!&:;I:&1&')(&4&:(<)G)-=;;&')Q:&)0&')[&"<)
:-)T'<.3"<;I&:$%&") &:'&") ?/":/A1&') 4#3"0'&') #'0)
0/'/$%)0:&)?/":/A1&) :')0&")T#V;$%1/(;fTA;$%1/(;6
"&$%'#'()2&".&'0&'G)#-)0&')(&(&'.X"<:(&')[&"<)
:-)T'<.3"<;I&:$%&"):')&:'&")T#V;$%1/(;6)30&")TA6
;$%1/(;"&$%'#'() 4#) 2&".&'0&'Y) 9:&;) :;<) 0/"/#V)
4#"=$R4#V=%"&'G) 0/;;) 0:&) 0#"$%) 0/;) 9"=$R&') 0&")
Z/;<&) % ) /#;(&V=%"<&) E&$%'#'() 0/;) O"(&A':;) :')
0&-)T'<.3"<;I&:$%&") /A;I&:$%&"<G) A&23")0:&)Z/;<&)
- )(&0"=$R<).:"0Y)

!"$(I$"*3 TW/!"$/ '2&'/ "#*/ <"$/ B,25$%*6(+$/ _6%('3$S/
D$%%/56/$"%$,/;$%@$/[2%/.>>>/3+/0>>/3+/'"%56@$I
)c@*/D$,<$%w// / / / / / / / bKPLdc3

0>>/ + /.>>>/SHIFT/ %



.U

!"$(I$"*3=W3?"%/!$,*/[2%/0>/D",</(6)/0K/$,'d'*S/D"$/'2&'/
"#*/<"$/B,25$%*6(+$/s%<$,6%@w/!"$/'2&'/)C++*/<"$#$/1$,C%I
<$,6%@/9$"/$"%$,/?,'d'6%@/(6)/08/(6#w//////////bAdV3KQdc3

0K/- /0>/SHIFT/ %

/ / / / / /8/ =

H-&',0,7-,.)%(.K#*;L.:%,0(-,.0,;.M-C
50,;-,.
)! Q:&) RW''&') Q&H/(&;:-/1"&$%'#'(&') -:<) g"/0)
\Q<#'0&'_G)N:'#<&')#'0)Q&R#'0&')/#;V=%"&'G)#'0)
,-./'01#'(&') 4.:;$%&') Q&H/(&;:-/1.&"<&')
#'0)9&4:-/1.&"<&')23"'&%-&'Y)

!"$(I$"*3KW3L$,/L$5"3(+D$,*/GS.E0/"#*/ "%/$"%$%/T$I
H(@$#"3(+D$,*/6%</<(%(&'/D"$<$,63/56,c&A/"%/$"%$%/
L$5"3(+D$,*/6356D(%<$+%a//

Ga.E0/ =

SHIFT/° , ,, /

° , ,,

Ga.E0//

GfkfG>

Ga.E0//

!"$(I$"*3QW3L"$/)2+@$%<$/O$&'%6%@/"#*/(6#56)c',$%i
KfkxG>p/H/.SE0//

0fUfEEa0K/° , ,, /k/° , ,, /G>/° , ,, / x /.aE0/ =

AINL.MOIL.HPE.
)! ,-) 0:&) O:';<&11#'(&') 0&") /R<#&11&') T'4/%1) /')
9&4:-/1;<&11&'G) 0&") T'4/%1) 0&") %W$%;<.&"<:(&')
Q<&11&')30&")0&;)OHI3'&'<:/16T'4&:(&V3"-/<;)4#)
X'0&"'G) 0"=$R&') Q:&) .:&0&"%31<) 0:&) MODE6Z/;<&G)
A:;)0:&)#'<&')0/"(&;<&11<&)O:';<&11/'4&:(&)&"%/16
<&').:"0Y)) F"H///T&"///X2,3/

.//////E/////G/
/, L,c&A$%/T"$/<"$/_"))$,%*(#*$/: 1 S/ 2 /2<$,/ 3 =S/D$+I
&'$/<$3/56/C%<$,%<$%/?"%#*$++B2#*$%/$%*#B,"&'*a//

./:F"H=i// / J%5('+/<$,/L$5"3(+#*$++$%//
E/:T&"=i// / J%5('+/<$,/'d&'#*D$,*"@$%/T*$++$%//
G/:X2,3=i// ?HB2%$%*"(+IJ%5$"@$)2,3(*/



E>

!"$(I$"*3Ki/G>>/y/k/H/.K/t/

:TB$5")"5"$,*/ <,$"/
L$5"3(+#*$++$%a=//
:L"$/ "%*$,%$/O$&'I
%6%@/ D",</ 3"*/ .E/
T*$++$%/)2,*@$#$*5*a=//

8>>a-..' :- '/' x '01' =

MODE /zz 1 ':F"H=' 3

G>>/ :- /k/ =

x /.K/ =

8>>a>>>
FNV

KEaQ0k

8>>a>>>

)! h#<4&')Q:&)0:&)V31(&'0&)Z/;<&'A&<X<:(#'(G)#-)0:&)
(1&:$%&)E&$%'#'()#'<&")?&".&'0#'()0&");I&4:6
V:4:&"<&')T'4/%1)0&")9&4:-/1;<&11&')/#;4#V=%"&'Y))

KEaQ0k

0UUaUUQ

KEaQ0kG>>/ :- /k/ =

SHIFT/Rnd

x /.K/ =

:N%*$,%$/O6%<6%@=

)! 9"=$R&')Q:&)0:&)Z/;<&') MODE) zzzzz) 3 ) \h3"-_) 1 G)
#-)0:&)`:H6QI&4:V:R/<:3')4#)1W;$%&'Y)

!"$(I$"*3 QW3 E/ y/ 0S/ D29$"/ <(#/ ?,@$9%"#/ 3"*/ 5D$"/
'd&'#*D$,*"@$%/T*$++$%/:T&"/E=/(%@$5$"@*/D$,<$%/#2++a//

Ka>I>.
TWN

MODE/zzzzz/ 2 /:T&"=/ 2 /E/ :- /0/ = //

)! 9"=$R&')Q:&)0:&)Z/;<&'))MODE)iiiii) 3 )\h3"-_) 1 G)
#-)0:&)Q$:6QI&4:V:R/<:3')4#)1W;$%&'Y))

5I"$1-"//"1-%&%'"%33 !"#$3

)! [&'') Q:&) E&$%'#'(&') #'<&") ?&".&'0#'()
0&;) QI&:$%&";) /#;V=%"&') -W$%<&'G) "#V&') Q:&)
0&') ePNJ6N30#;) -:<) 0&") MODE) 6) Z/;<&) /#VY
ePNJYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYMODE)) 1

D,(?"#($>-%&'-#.
/, L,c&A$%/T"$/<"$/ = I-(#*$/%(&'/<$,/?"%@(9$/$"%$#/
!$,*$#/2<$,/J6#<,6&A#S/63//<(#/9$,$&'%$*$/?,I
@$9%"#/(6*23(*"#&'/ "3/J%*D2,*#B$"&'$,/56/#B$"I



E.

&'$,%S/#2/<(##/<$##$%/N%'(+*/(A*6(+"#"$,*/D",<a/
/, L$,/N%'(+*/<$#/J%*D2,*#B$"&'$,#/D",</<(,c9$,/'"I
%(6#/ (6&'/ (A*6(+"#"$,*S/ D$%%/ T"$/ <"$/-(#*$%/ SHIFT/
% S/M+S/SHIFT/M- /2<$,/SHIFT/STO/@$)2+@*/[2%/$"%$3/
76&'#*(9$%/:J/9"#/F/2<$,/;S/V/2<$,/{=/<,c&A$%a/
/, L,c&A$%/ T"$/ 563/ J9,6)$%/ <$#/ N%'(+*#/ <$#/ J%*I
D2,*#B$"&'$,#//<"$//AnsI-(#*$a/
/, L$,/J%*D2,*#B$"&'$,/A(%%/.E/T*$++$%/)c,/<"$/;(%I
*"##$/6%</5D$"/T*$++$%/)c,/<$%/?HB2%$%*$%/(9#B$"I
&'$,%a/
/, L$,/ N%'(+*/ <$#/ J%*D2,*#B$"&'$,#/ D",</ %"&'*/ (AI
*6(+"#"$,*S/D$%%/<"$/<6,&'/<"$/29"@$%/-(#*$%2B$I
,(*"2%$%/ (6#@$)c',*$%/12,@C%@$/ 56/ $"%$3/F$'+$,/
)c',$%a/

A"#(6*03-,;-.1-#-&',0,7-,.
/, L(#/@$@$%DC,*"@/(3/L"#B+(M/(%@$5$"@*$/:6%</(6&'/
"3/ J%*D2,*#B$"&'$,/ @$#B$"&'$,*$=/ O$&'$%$,@$9I
%"#/A(%%/(+#/$,#*$,/!$,*/)c,/<"$/%C&'#*$/O$&'%6%@/
[$,D$%<$*/ D$,<$%a/ 7$(&'*$%/ T"$/ m$<2&'S/ <(##/
<6,&'/<(#/L,c&A$%/$"%$,/bB$,(*"2%#*(#*$S/DC',$%</
$"%/?,@$9%"#/(%@$5$"@*/D",<S/<$,/(%@$5$"@*$/!$,*/
(6)/J%#/C%<$,*S/63/<(3"*/(%565$"@$%S/<(##/$#/#"&'/
<(9$"/ 63/ <$%/ @$@$%DC,*"@/ "3/ J%*D2,*#B$"&'$,/
(9@$#B$"&'$,*$%/!$,*/'(%<$+*a/
/, L(#/?,@$9%"#/$"%$,/O$&'%6%@/A(%%/(6&'/ "%/$"%$,/
<(,(6)/)2+@$%<$%/F6%A*"2%/<$#/-MB#/J/:HES/HGS/Hq.S/HlS/
LOR!=/#2D"$/3"*//jS/qS/|:HM=S/H S//}/S/y/S/%P,/6%</
%W,/[$,D$%<$*/D$,<$%a//



EE

G.E/SHIFT/STO/ A / :- /.8/ = /
ALPHA/ A / :- /EK/ = //

Q,*8'4,7%7-#.M>-%&'-#.
/, !$,*$/Ad%%$%/<",$A*/"%/<$%/TB$"&'$,/$"%@$@$9$%S/
563/TB$"&'$,/(<<"$,*/2<$,/[23/TB$"&'$,/#69*,(I
'"$,*/D$,<$%a/
/, L$,/ 6%(9'C%@"@$/ TB$"&'$,/ "#*/ 9$#2%<$,#/ )c,/ <"$//
7$,$&'%6%@/[2%/A636+(*"[$%/T633$%/%c*5+"&'a/
/, L$,/6%(9'C%@"@$/TB$"&'$,/[$,D$%<$*/<$%/@+$"&'$%/
TB$"&'$,9$,$"&'/D"$/<"$/1(,"(9+$/;a/
/, Y3/ <$%/ 6%(9'C%@"@$%/ TB$"&'$,/ :;=/ 56/ +d#&'$%S/
<"$/?"%@(9$/ 0 /SHIFT/STO/ M /:;j=/(6#)c',$%a/

!"$(I$"*W3

.0/j/k/t/QQ
I=/K8/H/G/t/KSA/

/U>/I/0/t/AP

:T633$=3B3SK

.0/ + /k/SHIFT/STO/ M /

K8/ x /G/SHIFT/M- /

/ U>/- /0/!" ///
RCL/ M /

!*#%*86-,.
/, Fc,/<(#/TB$"&'$,%/[2%/L(*$%S/^2%#*(%*$%S/?,@$9I
%"##$%/6%</(%<$,$%/!$,*$%/Ad%%$%/U/[2,'(%<$%$/
1(,"(9+$%/:J/9"#/FS/;S/V/6%</{=/[$,D$%<$*/D$,<$%a/

/, L,c&A$%/ T"$/ <"$/ )2+@$%<$%/ -(#*$%S/ 63/ <"$/ $"%$,/
9$#*"33*$%/1(,"(9+$%/56@$2,<%$*$%/L(*$%/56/+dI
#&'$%i/ 0 / SHIFT/STO/ A a/\"$,<6,&'/D$,<$%/<"$/<$,/
1(,"(9+$%/J/56@$2,<%$*$%/L(*$%/@$+d#&'*a/
/, Y3/<"$/(++$%/1(,"(9+$%/56@$2,<%$*$%/!$,*$/56/
+d#&'$%S/)c',$%/T"$/<"$/)2+@$%<$/-(#*$%9$*C*"@6%@/
(6#i/SHIFT/CLR / 1 /:;&+=/ = /

!"$(I$"*W3

G.E/y/.8/t/KFVP
G.E/y/EK/t/KS



EG

@"1-%&%'"%3:$+36$(("%(1-)9+*$1-"%3
R&%<+$8%"%33 !"#$3

)! ,-) .:;;&';$%/V<1:$%&) `#'R<:3';"&$%'#6
(&') /#;4#V=%"&'G) 0"=$R&') Q:&) 0:&) MODE6Z/;6
<&G) #-) 0&') ePNJ6N30#;) /#4#V"#V&'YY))
ePNJ)YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY)MODE) 1 ))

)! !&;<:--<&)E&$%'#'(;/"<&')A&'W<:(&')1/'(&)c&:<)
V="):%"&)T#;V=%"#'(Y))
)! !&(:''&') Q:&) &";<) -:<) 0&") 'X$%;<&') E&$%'#'(G)
.&'') 0/;) O"(&A':;) 0&") /R<#&11&') E&$%'#'() :-)
9:;I1/S)&";$%&:'<Y))
!! )j)FG*K*MkB+MFMk

L$@/O(</R,(//
.//////E/////G

!"$(I$"*3SW/&2#I./
E
E///t/>SE0/ /:O(<=/::t/ K

/:O(<==

F#%7",")-(#%$&'-.A0,5(%",-,R.
I,S-#$(#%7",")-(#%$&'-.A0,5(%",-,..
9D#&0$30,5(%",-,<.
)! l'0&"') Q:&) 0/;) 23"(&(&A&'&) [:'R&1/"(#-&'<)
\T1<("/0G) !3(&'-/@G) h&#("/0_) 0#"$%) .:&0&"6
%31<&;)9"=$R&')0&")MODE6Z/;<&G)A:;)Q:&)0:&)#'<&')
0/"(&;<&11<&)O:';<&11/'4&:(&)V=")0/;)[:'R&1/"(#6
-&'<)&"%/1<&'Y))

L,c&A$%/ T"$/ <"$/ _"))$,%*(#*$/ 1 S/ 2 / 2<$,/ 3 S/ <"$/
<$3/@$Dc%#&'*$%/!"%A$+(,@63$%*/$%*#B,"&'*a//

:U>f/t/ E //72@$%3(4/t/.>>/X$6@,(<=

!"$(I$"*3KW3#"%/k0f0G~GQ~~/t3LVFTFA4TLQT

!"$(I$"*3QW/&2#/:/EH/
8
/,(<=//LVP//

MODE/zzzzz/ 1 /:L$@=/
sin/k0/° , ,, /0G/° , ,, /GQ/° , ,, / = //

MODE/zzzzz/ 2 /:O(<=/
cos/ ( /E/ x /SHIFT/ / :- /8/ ) / = //

MODE/zzzzz/ 2 /:O(<=/
SHIFT/cos-1/ ( / /E/ :- /E/ ) / = /Ans/ :- /SHIFT/ / = /



EK

!"$(I$"*34W/*(%I.//.SEG0/t/PKNLLQSSSP=3e3

TG>-#8-630,5(%",-,. R. I,S-#$'G>-#8"6%C
$&'-.A0,5(%",-,.9D#-*30,5(%",-,<.
!"$(I$"*3Ki/#"%'/ES0/t/TNLPLQL44AK//

MODE/zzzzz/ 1 /:L$@=
SHIFT/tan1- /.aEG0/ = /

hyp/sin/Ea0/ =

hyp/SHIFT/sin1- /K0/ =
!"$(I$"*3QW/#"%'I./K0/t/4N4FFFSSKL43

1#%77$$&'-#. 0,;. ,*(U#6%&'-#. V"7*#%('C
)0$.R.D,(%6"7*#%(')0$.
!"$(I$"*3KW// +2@/ES0/t/LVSF=F4LLLA/ /
!"$(I$"*3QW33 N%/80/:t/+2@$/80=/t/4NK=4SA=Q=/
/ / / +%/ /t/K
!"$(I$"*3SW// .E/t/KTQ=P4V=FK4/ /
!"$(I$"*34W33.>G/t/KLLL/ /
!"$(I$"*3PW// GI.S0/t/LNKFQ4PLLAF//
!"$(I$"*3TW// :I0=K/t/TQP/
)! h&(/<:2&)[&"<&):')E&$%'#'(&')-=;;&'):')]1/-6
-&"') &:'(&;$%13;;&') .&"0&'Y) `=") O:'4&1%&:<&')
;:&%&)m?3""/'(;V31(&)0&")PI&"/<:3'&'nY)

W0*;#*(?0#/-6,L.208%5?0#/-6,L.@0#/-6,L.
W0*;#*(-L. 2080$L. 2-'#?-#(-L. A*5("#%-6C
6-L.X03*66$/*'6-,L. .0,;.J-#)0(*(%",-,.R.
2")8%,*(%",-,..

////log/Ea0/ = /
ln /80/ =

ln /ALPHA/ / =

SHIFT/ e
x

/.E/ =

SHIFT/ 10
x

/G/ =

G/ / (–) /.S0/ =

( / (–) /0/ ) / /K/ =

!"$(I$"*3KW// U///j/ G///}/ 8/t/=VQ4QT4LTA=/

!"$(I$"*3QW33 / U/j// /E0/t/PVLL4KLKPTK3G// G//

!"$(I$"*3SW// G.E/t/SNKPS==TP440 / /

/ /U/ + / /G/ x / /8/ = /

/SHIFT/ ³ /U/ + /SHIFT/ ³ //E0// = /

/0/SHIFT/x /G.E/ = /



E0

L////O////R//
.////E////G

L,c&A$%/ T"$/ <"$/-(#*$/ .S/ E/ 2<$,/ GS/ 63/ <$%/ (%@$I
5$"@*$%/!$,*/ "%/<(#/$%*#B,$&'$%<$/!"%A$+(,@63$%*/
6356D(%<$+%a/
!"$(I$"*W30S0/"3/72@$%3(4/"#*/"%/J+*@,(</6356D(%I
<$+%a//

MODE/zzzzz/ 1 /:L$@=/
0a0/SHIFT/DRG / 2 /:O=/ = /

!"$(I$"*34W33k.0/j/.kEt/KLL4
!"$(I$"*3PW33.8G/t/4LTF

!"$(I$"*3TW33 /
.
G

.
K

2

.
/t/KQ33

k.0/ + /.k/ x² / =

.8/ x³ / = /

!"$(I$"*3=W33Ul/t/STQAAL3
!"$(I$"*3AW33_6)(++#5('+/ 5D"#&'$%/ >S>>>/ 6%</ >SUUU/
$,5$6@$%i/
!"$(I$"*3FW330/ /t/KPN=L=FTSQ=
!"$(I$"*3KLW3_6/9$,$&'%$%/"#*S/D"$/["$+$/6%*$,#&'"$<I
+"&'$/GI#*$++"@$/_('+$%)2+@$%/3"*/<$%/_"))$,%/./9"#/U/
$,5$6@*/D$,<$%/Ad%%$%a/L"$/_"))$,%/<c,)$%/"%%$,'(+9/
$"%$#/ GI#*$++"@$%/ !$,*$#/ %"&'*/ <2BB$+*/ [$,D$%<$*/
D$,<$%/:.EG/"#*/@$#*(**$*S/(9$,/..E/%"&'*=a/bPL4c

!"$(I$"*3 KKW3!"$/ ["$+$/ 6%*$,#&'"$<+"&'$/ -$(3#/ 3"*/
m$D$"+#/G/;"*@+"$<$,%/Ad%%$%/(6#/$"%$,/R,6BB$/[2%/
.E/P$,#2%$%/@$9"+<$*/D$,<$%w//bQQLc

/ ( /G/x-1/-/K/x-1/ ) /x-1/ =

U/SHIFT/ x! / =

SHIFT/Ran#/ =

0/SHIFT/ / =

U/SHIFT/nPr/G/ =

.E/nCr/G/ =

Q)?*,;60,7.;-$.@%,5-6*#70)-,($.
L,c&A$%/ T"$/ <"$/ -(#*$%/ SHIFT/ DRG S/ 63/ <(#/ )2+@$%<$/
;$%c/56/$,'(+*$%a

G.0a.E8kQkG
0a0,



E8

5+)+$(+$(1-"3@"1-%&%'"%3%&'(')*+3

M(*,;*#;*8?-%&'0,7. %&..
)! [&'')Q:&);</<:;<:;$%&)E&$%'#'(&')-:<)0&")Q</'6
0/"0/A.&:$%#'()/#;V=%"&')-W$%<&'G)0"=$R&')Q:&)
0:&) MODE6Z/;<&G) #-) 0&') Q96N30#;) /#V4#"#V&'Y
%&)YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY)MODE) 2 ))

2""#;%,*(-,0)?*,;60,7.9J"6.9BL.G<L.H-&.
9#L. Y.<<.
/, L"$/ O$&'$%$,@$9%"##$/ D$,<$%/ (6*23(*"#&'/ <$%/
1(,"(9+$%/?/6%</F/56@$2,<%$*a/

!"$(I$"*3KW3L"$/P2+(,A22,<"%(*$%/:,/ES/ /8>f=/#"%</"%/
<"$/A(,*$#"#&'$%/^22,<"%(*$%/:HS/M=/:L$@=/6356D(%I
<$+%a/
H/t/K3
#"t/KV=SQLPLALA/ /
L"$/-(#*$%)2+@$/RCL/ E /2<$,/RCL/ F /5$"@*/<$%/!$,*/
)c,/H/95Da/M/(%a/
!"$(I$"*3QW3L"$/A(,*$#"#&'$%/^22,<"%(*$%/:.S/ G//=/#"%</
"%/<"$/P2+(,A22,<"%(*$%/:,S/ =/:O(<=/6356D(%<$+%a/
,/t/Q3
/t/KVL4=KF=PPK

SHIFT/Rec(/E/ , /8>/ ) / = /
/RCL F

Pol(/./ , / /G/ ) / = //
RCL/ F

L"$/-(#*$%)2+@$/RCL/ E /2<$,/RCL/ F /5$"@*/<$%/!$,*/
)c,/$"95Da/` /(%a

1-#-&',0,7-,.)%(.(-&',%$&'-#.M&'#-%8C
?-%$-.
!"$(I$"*3KW3Y3D(%<+6%@/[2%/kEaG.E/3/
`%/kEaG.E/}/.>G/:3=
!"$(I$"*3QW3Y3D(%<+6%@/[2%/>SG./@
%"G.>/}/.>IG/:@=

kEG.E/ = /ENG/

>aG./ = /ENG/



Ek

7$*C*"@$%/T"$/[2,/7$@"%%/<$,/L(*$%$"%@(9$/#*$*#/<"$/
-(#*$%)2+@$/ SHIFT/ CLR / 1 / :T&+=/ = S/ 63/<$%/ #*(*"#*"I
#&'$%/TB$"&'$,/56/+d#&'$%a/
R$9$%/T"$/ N',$/L(*$%/3"*/<$,/ )2+@$%<$%/-(#*$%)2+@$/
$"%a/
uHIL(*$%D$,*r/DT//
L"$/?"%@(9$<(*$%/D$,<$%/[$,D$%<$*S/ 63/<"$/!$,*$/
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<"$/L(*$%'C6)"@A$"*/:F,$�=/(%@$5$"@*a

SHIFT/S-SUM/ 1 / =

SHIFT/S-SUM/ 2 / =

SHIFT/S-SUM/ 3 / =
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GK

U8')/$+-:$(1-"V3"jI8%"%+$"**"V3[8+"%0B3&%#3
$%."/("3@"'/"(($8%3

)! c#-)TA"#V&')0&")O"(&A':;;&)V=")0:&;&)E&("&;;:6
3';<SI&')2&".&'0&')Q:&)0:&)(1&:$%&')Z/;<&'3I&6
"/<:3'&').:&):')0&")1:'&/"&')E&("&;;:3'Y)
)! O'<'&%-&')Q:&)0:&)E&("&;;:3';V3"-&1')V=")b&0&')
E&("&;;:3';<SI)0&")V31(&'0&')Z/A&11&Y))

k&)#/)+$(1-"3@"'/"(($8%3

O$@,$##"2%#)2,3$+/ )c,/ <"$/ �6(<,(*"#&'$/ O$@,$##"2%i/
%/t/J/j/7#/j/W#Ea/

-$,3$/ <$,/ O$@,$##"2%#)2,3$+/ )c,/
<"$/ %$9$%#*$'$%<$%/ L(*$%/ 9$I
#*"33$%S/ "%<$3/ T"$/ / <"$/ �6(<I
,(*"#&'$/ O$@,$##"2%/ (6#)c',$%a/
J%#&'+"$4$%</ [$,D$%<$%/ T"$/ <"$/
O$@,$##"2%#)2,3$+S/ 63/ <"$/ !$,*$/
[2%/ /:T&'C*5D$,*/[2%/M=/)c,/#'/t/
.8/ 6%</ / :T&'C*5D$,*/ [2%/ H=/ )c,/
%'t/E>/56/#&'C*5$%a/
N3/O?RI;2<6#i//////

e2@(,"*'3"#&'$//
O$@,$##"2%/

%/t/J/j/7/z/N%/#"

?HB2%$%*"$++$//
O$@,$##"2%/

%/t/J/z/(7z&/
:N%/%/t/N%/J/j/7#=/

P2*$%5,$@,$##"2%/
%/t/J/z/&7

:N%/%/t/N%/J/j/7N%/#=/

N%[$,#$/O$@,$##"2%/ %/t/J/j/7/z/.Z#"

#') %')

.Q/ /.SG/

K0/ /.ES8/

8G/ /.kSU/

UU/ /EGS>/

..E/ /GUSE/

/ / 3 :]6(<=/
SHIFT/CLR / 1 /:T&+=/ = /:T*(*/&+$(,=

.Q/ , /.aG/DT/K0/ , /.Ea8/DT

/8G/ , /.kSU/DT/UU/ , /EGa>/DT

..E/ , /GUaE/DT

!"$(I$"*W//



G0

M8/($1-+(:)g%)-:"%3?"$3#"/3H)+"%"$%')?"3

/, ;"*/ DT/ DT/D",</<$,/@+$"&'$/L(*$%D$,*/5D$"/;(+/
$"%@$@$9$%a/
/, ;$',)(&'$"%@(9$%/ <$#/ @+$"&'$%/ !$,*$#/ Ad%%$%/
T"$/3"*/<$,/-(#*$%)2+@$/SHIFT/ ; /[2,%$'3$%a/!$%%/
T"$/ 5a/7a/ <"$/!$,*$/.>/6%</E>/ ["$,/;(+/ $"%@$9$%/
3d&'*$%S/ <,c&A$%/ T"$/ <"$/ )2+@$%<$/ -(#*$%)2+@$i/
/.>/ , /E>/SHIFT/ ; /K/DTa/
/, L"$/29"@$%/?,@$9%"##$/Ad%%$%/"%/m$<$,/9$+"$9"@$%/
O$"'$%)2+@$/(9@$,6)$%/D$,<$%S/<a'a/%"&'*/%2*D$%I
<"@$,D$"#$/"%/<$,/29$%/@$5$"@*$%/O$"'$%)2+@$a/
/, L"$/ 12,#"&'*#3(4%('3$%/ )c,/ <(#/ ?<"*"$,$%/ <$,/
)c,/<"$/T*(%<(,<(9D$"&'6%@/$"%@$@$9$%$%/L(*$%/
@$+*$%/(6&'/)c,/<"$/O$@,$##"2%#,$&'%6%@$%a/
/, 1$,D$%<$%/T"$/<"$/1(,"(9+$%/J/9"#/FS/V/2<$,/{/%"&'*/
)c,/<"$/L(*$%#B$"&'$,6%@/9$"//#*(*"#*"#&'$%/O$&'I
%6%@$%a/ L"$#$/ 1(,"(9+$%/ D$,<$%/ (+#/ *$3B2,C,$,/
TB$"&'$,/<$,/#*(*"#*"#&'$%/O$&'%6%@$%/[$,D$%<$*S/
#2/<(##/<"$#$%/1(,"(9+$%/56@$2,<%$*$/L(*$%/DC'I
,$%</ <$,/ #*(*"#*"#&'$%/O$&'%6%@$%/ <6,&'/ (%<$,$/
L(*$%/$,#$*5*/D$,<$%/Ad%%$%a/

O$@,$##"2%#A2$))"5"$%*/J/t/BQVLFQFFL=SQ/
SHIFT/S-VAR/ / / 1 / = /

O$@,$##"2%#A2$))"5"$%*/7/t/LVQ4A444APA/
SHIFT/S-VAR/ / / 2 / = //

O$@,$##"2%#A2$))"5"$%*/W/t/=VQSP4=SLL=3j3KLqK/
SHIFT/S-VAR/ / / 3 / = /

/9$"/#'/"#*/.E/t/LVFFQPSASAS
.E/SHIFT/S-VAR/ / / / 3 / = /

./9$"/%'/"#*/E0/t/A=VLL4TF=PP/
E0/SHIFT/S-VAR/ / / / 1 / = /

E/9$"/%'/"#*/EG/t/B4Q4VF=TSSQQ/
EG/SHIFT/S-VAR/ / / / 2 / = /



G8

L,c&A$%/T"$/<"$/ONI-(#*$S/D$%%/<"$/29"@$%/T&',"*I
*$/N',/P,29+$3/%"&'*/9$'$9$%a/L$,/O$&'%$,/)c',*/%6%/
$"%$/ T$+9#*B,c)6%@/ (6#/ 6%</ +d#&'*/ (++$/ L(*$%/ "3/
TB$"&'$,S/ D$%%/ $"%/ (9%2,3(+$,/ _6#*(%</ )$#*@$#*$++*/
D",<a/ F$,*"@$%/ T"$/ 56,/ T"&'$,'$"*/ "33$,/ #&',")*+"&'$/
^2B"$%/(++$,/D"&'*"@$%/L(*$%/(%a/

A-'6-#)-6;0,7-,.
T2+(%@$/ $"%$/ F$'+$,3$+<6%@/ (3/ L"#B+(M/ (%@$5$"@*/
D",<S/"#*/<$,/O$&'%$,/[$,,"$@$+*a/L,c&A$%/T"$/<"$/ AC
I-(#*$S/63/<$%/F$'+$,/56/+d#&'$%S/2<$,/9$*C*"@$%/T"$/
<"$/ I/95Da/ I-(#*$S/63/<"$/O$&'%6%@/(%565$"I
@$%/6%</<(#/P,29+$3/56/9$,"&'*"@$%a/Fc,/?"%5$+'$"*$%/
#"$'$/hF$'+$,B2#"*"2%pa

/, L"$/1(,"(9+$%/J/9"#/FS/V/6%</{/D$,<$%/<6,&'/<(#/
J6),6)$%/<$#/O?RI;2<6#/6%</<"$/!('+/$"%$#/O$I
@,$##"2%#*MB#/ :e"%S/e2@S/?HBS/PD,S/ N%[S/]6(<=/@$I
+d#&'*a/ L"$/ ed#&'6%@/ <$,/ 1(,"(9+$%/ $,)2+@*/ (6&'S/
D$%%/ T"$/ "%%$,'(+9/ <$#/ O?RI;2<6#/ [2%/ $"%$3/
O$@,$##"2%#*MB/(6)/$"%$%/(%<$,$%/D$&'#$+%a

E"1-%$(1-"3,%98/:)+$8%"%33

@-,,.M%-.-%,.J#"86-).'*8-,.ZZZZZZ
)! !&:);$%&:'A/") V/1;$%&')E&$%&'&"(&A':;;&')30&")
/#V<"&<&'0&') `&%1&"') V=%"&') Q:&) 0:&) V31(&'0&')
Q$%":<<&)/#;Y)

/, L,c&A$%/T"$/<"$/-(#*$%/SHIFT/CLR / 2 /:;2<$=/ = S/63/
(++$/;2<"/6%</?"%#*$++6%@$%/56/"%"*"(+"#"$,$%a/
/, �9$,B,c)$%/T"$/<"$/F2,3$+S/3"*/<$,/T"$/(,9$"*$%S/(6)/
"',$/O"&'*"@A$"*a/
/, O6)$%/T"$/<$%/,"&'*"@$%/;2<6#/(6)S/6%</[$,#6&'$%/
T"$/<"$/O$&'%6%@/%2&'3(+#a



Gk

D)+-32@@Z@

]/()1-"3

/, L(#/O$&'$%$,@$9%"#/+"$@*/(64$,'(+9/<$#/56+C##"I
@$%/O$&'$%9$,$"&'$#a/
/, ?#/ D6,<$/ [$,#6&'*S/ $"%$/ F6%A*"2%#,$&'%6%@/ 3"*/
$"%$3/!$,*/ (6#56)c',$%S/ <$,/ (64$,'(+9/ <$#/ 56I
+C##"@$%/?"%@(9$9$,$"&'#/+"$@*a/
/, 1$,#6&'/<$,/J6#)c',6%@/$"%$,/6%+2@"#&'$%/bB$,(I
*"2%/:-$"+6%@/<6,&'/X6++/6#Da=a/

>?-$*9"3

/, ^2%*,2++"$,$%/T"$/<"$/?"%@(9$D$,*$/6%</#*$++$%/T"$/
#"&'$,S/<(##/<"$#$/"%%$,'(+9/<$,/56+C##"@$%/7$,$"I
&'$/+"$@$%a/J&'*$%/T"$/9$#2%<$,#/(6)/!$,*$/"%/<$%/
[$,D$%<$*$%/TB$"&'$,9$,$"&'$%a/

5+)1<32@@Z@

]/()1-"3

/, L"$/^(B(5"*C*/<$#/%63$,"#&'$%/T*(B$+#/2<$,/<$#/
7$)$'+##*(B$+#/D6,<$/c9$,#&',"**$%a/

>?-$*9"3

/, 1$,$"%)(&'$%/ T"$/ <"$/ O$&'%6%@a/ L$,/ %63$,"#&'$/
T*(B$+/ D$"#*/ .>/ ?9$%$%S/ <$,/ 7$)$'+##*(B$+/ EK/
?9$%$%/(6)a/
/, -$"+$%/T"$/<"$/O$&'%6%@/ "%/ 5D$"/ 2<$,/3$',/-$"+$/
(6)a/

5J%+)j32@@Z@33

]/()1-"3

/, ?"%$/ 6%@c+*"@$/ 3(*'$3(*"#&'$/ bB$,(*"2%/ D6,<$/
[$,#6&'*a

>?-$*9"3

/, L,c&A$%/ T"$/ <"$/ I/ 2<$,/ I-(#*$S/ 63/ <"$/
F$'+$,6,#(&'$/(%565$"@$%S/6%</)c',$%/T"$/<"$/$,I
)2,<$,+"&'$/7$,"&'*"@6%@/(6#a



GQ

>/'32@@Z@33

]/()1-"3

/, F(+#&'$/1$,D$%<6%@/<$#/J,@63$%*#a
>?-$*9"3

/, L,c&A$%/ T"$/ <"$/ I/ 2<$,/ I-(#*$S/ 63/ <"$/
F$'+$,6,#(&'$/(%565$"@$%S/6%</)c',$%/T"$/<"$/$,I
)2,<$,+"&'$/7$,"&'*"@6%@/(6#a/

!"##*,7$3"67-.;-#.[>-#*(%",-,.
L"$/ O$&'$%2B$,(*"2%$%/ D$,<$%/ "%/ <$,/ )2+@$%<$%/
12,,(%@#)2+@$/(6#@$)c',*a/
.a/ ^22,<"%(*$%63D(%<+6%@i/P2+/:#S/%=S/O$&/:&S/` =/
Ea/ F6%A*"2%$%/<$#/-MB#/Ji/ //

7$"/ <"$#$%/ F6%A*"2%$%/ D",</ <$,/!$,*/ $"%@$@$I
9$%S/ D2,(6)/ <"$/ F6%A*"2%#*(#*$/ @$<,c&A*/ D",<a///
#GS/#ES/#I.S/#lS/f/x/p/
S/ .S/ ES/ //

Y3D(%<+6%@$%/<$#/!"%A$+(,@63$%*#/:LOR'=//

Ga/ P2*$%5$%/6%</!6,5$+%i/|/:#%=S/#

Ka/*+Z,)
0a/ J9@$Ac,5*$#/;6+*"B+"A(*"2%#)2,3(*/[2,/-S/(/ :7(#"#/

<$#/ %(*c,+"&'$%/ e2@(,"*'36#=S/ TB$"&'$,9$5$"&'I
%6%@/ 2<$,/1(,"(9+$%9$5$"&'%6%@i/ E-S/ G(S/ 0JS/-J/
6#Da//

8a/ F6%A*"2%$%/<$#/-MB#/7i/// /
7$"/ <"$#$%/ F6%A*"2%$%/ D",</ <"$/ F6%A*"2%#*(#I
*$/ @$<,c&A*S/ D2,(6)/ <$,/!$,*/ $"%@$@$9$%/ D",<a///
S/G// S/+2@S/N%S/(#S/.>#S/#"%S/&2#S/*(%S/#"%I.S/&2#I.S/

*(%I.S/#"%'S/&2#'S/*(%'S/#"%'I.S/&2#'I.S/*(%'I.S/:I=//
ka/ J9@$Ac,5*$#/;6+*"B+"A(*"2%#)2,3(*/[2,/F6%A*"2%$%/

<$#/-MB#/7i/ G//E S/J+2@E/6#Da///
Qa/ P$,36*(*"2%/6%</^239"%(*"2%i/!P$S/!W$
Ua/ }S/y
.>a/jS/I



GU

/, bB$,(*"2%$%/ <$,/ @+$"&'$%/ 12,,(%@#)2+@$/ D$,<$%/
[2%/,$&'*#/%(&'/+"%A#/(6#@$)c',*a/ //
(#N%/ .E> /%̀/(#�N%:/ .E> =�/
/, /J%<$,$/bB$,(*"2%$%/D$,<$%/[2%/+"%A#/%(&'/,$&'*#/
(6#@$)c',*a/
/, N%/^+(33$,%/@$#$*5*$/bB$,(*"2%$%/D$,<$%/56$,#*/
(6#@$)c',*a/
/, !$%%/$"%$/O$&'%6%@/$"%/J,@63$%*/$%*'C+*S/<(#/$"%$/
%$@(*"[$/ _('+/ "#*S/ <(%%/36##/ <"$/ %$@(*"[$/ _('+/ "%/
^+(33$,%/$"%@$#&'+2##$%/#$"%a/L(#/%$@(*"[$/12,I
5$"&'$%/:q=/D",</(+#/$"%$/F6%A*"2%/<$#/-MB#/7/9$I
'(%<$+*S/#2/<(##/9$#2%<$,$/12,#"&'*/$,)2,<$,+"&'/"#*S/
D$%%/<"$/O$&'%6%@/$"%$/F6%A*"2%/<$#/-MB#/J/3"*/
'2'$,/P,"2,"*C*/2<$,/P2*$%5I2<$,/!6,5$+2B$,(*"2%$%/
$%*'C+*a/

!"$(I$"*W//
:qE=K/t/KT/
qEK/t/lKT/



K>

\&:"/$(1-"/35+)I"*33 3 !"9"-*((+)I"*33

E/

G/

K/

0/

K/

t

:

:

j

}

:/

j

.

E

G

K

0

8

k

L"$/ O$&'%6%@$%/ D$,<$%/
"%/ <$,/ O$"'$%)2+@$/ @$3C4/
h12,,(%@#)2+@$/ <$,/ bB$,(*"I
2%$%p/(6#@$)c',*a/L"$/7$)$'+$/6%</!$,*$/D$,<$%/[2%/
<$3/T*(B$+/@$+d#&'*S/D$%%/<"$/O$&'%6%@/(6#@$)c',*/
D6,<$a

=%,7*8-8-#-%&'-..
,%+"/%"35+"**"%W/.E/
O"%)&$'<"$+mW3J++@$3$"%/9$*,C@*/<"$/R$%(6"@A$"*/�./
(%/<$,/.>a/T*$++$a

M(*>-6.
L"$#$,/ O$&'%$,/ [$,D$%<$*/ TB$"&'$,9$,$"&'$S/ #2@a/
nT*(B$+nS/63/!$,*$/:%63$,"#&'$,/T*(B$+=/6%</7$)$'+$/
:7$)$'+##*(B$+=/ "%/J9'C%@"@A$"*/ [2%/ "',$,/12,,(%@#I
)2+@$/ DC',$%</ <$,/ O$&'%6%@$%/ [2,c9$,@$'$%</ 56/
#B$"&'$,%a/L$,/ %63$,"#&'$/T*(B$+/D$"#*/ .>/?9$%$%/
(6)S/6%</<$,/7$)$'+##*(B$+/'(*/EK/?9$%$%a/?#/A233*/
56/$"%$3/T*(B$+)$'+$,/:T*(&A/?OObO=S/D$%%/T"$/$"%$/
O$&'%6%@/[$,#6&'$%S/<"$/#2/A23B+"5"$,*/"#*S/<(##/<"$/
^(B(5"*C*/$"%$#/<"$#$,/T*(B$+/c9$,#&',"**$%/D",<a//
!"$(I$"*W

E. k80KG



K.

R&%<B
+$8%"%

/2$%')?"?"/"$1-3

#"%#!

H2O3 />/"/�#�/"/KSKUUUUUUUU/}/.>.>/

@>H3 />/"/�#�/"/kQ0GUQ.8GSG/

O@>3 />/"/�#�/"3/KSUUUUUUUUU/}/.>.>/

&2##/
H2O3 />/"/�#�/"/KS0>>>>>>>Q/}/.>.>/
@>H3 />/"/�#�/"/kQ0GUQ.8KSU/
O@>3 />/"/�#�/"/0S>>>>>>>>U/}/.>.>/

*(%#/

H2O3
/R+$"&'/D"$/#"%#./(6#@$%233$%/D$%%
/�#�/t3:E!I.=/}/U>a/

@>H3
/R+$"&'/D"$/#"%#S/(6#@$%233$%/D$%%
/�#�/t/:E!I.=/}/"ZEa3

O@>3
/R+$"&'/D"$/#"%#./(6#@$%233$%/D$%%/
/�#�/t/:E!I.=/}/.>>

#"%q.#/
/>/"/�#�/"/./

&2#q.#/

*(%q.#/ />/"/�#�/"/USUUUUUUUUU/}/.>UU/

#"%'#/
/>/"/�#�/"/EG>SE0Q0>UE/

&2#'#/

#"%'q.#/ />/"/�#�/"/KSUUUUUUUUU/}/.>UU/

&2#'q.# /./"/�#�/"!KSUUUUUUUUU/}/.>UU/

*(%'#/ />/"/�#�/"/USUUUUUUUUU/}/.>UU/

*(%'q.#) />/"/�#�/"/USUUUUUUUUU/}/.>q./

+2@#Z+%#/ />/#/#/"/USUUUUUUUUU/}/.>UU/

.>#/ /qUSUUUUUUUUU/}/.>UU/"!�#�/"//UUSUUUUUUUU/

$#/ /qUSUUUUUUUUU/}/.>UU/"!�#�/"/EG>SE0Q0>UE/

$#/ />/"!#/#/./}/.>.>>/

#E/ /�#�/u/./}/.>0>/



KE

R&%<B
+$8%"%

/2$%')?"?"/"$1-3

.Z#) /�#�//u/./#/.>.>>/�/#/#/>/
G$#)/// /�#�//u/./#/.>.>>/
#/ />/"/#)""8U/:&""#*/$"%$/R(%55('+=/

!P,
/>/"/!"u/./#$.>.>S/>/""&"""!":!.)&)#"%</
R(%55('+$%=/

./""�!lZ:!q&=l�"(/.#/.>.>>

!W,
>/"/!"u/./#$.>.>S/>/""&"""!":!.)&)#"%</
R(%55('+$%=/

./"")�!lZ&l:!q&=l��"(/.#/.>.>>

P2+:#S%=
"�#�S/�%�""!USUUUUUUUUU/#/.>KU/
/:#Ej%E=""/USUUUUUUUUU/#/.>UU

O$&:#S0=
>/"!&!"/USUUUUUUUUU/H/.>UU

01)R+$"&'/D"$/#"%#

fx/p
�*�S/+.),""!./#/.>.>>

>/"!+.),

%
fx/p

�#�/u!./#/.>.>>

L$5"3(+/&̀/T$H(@$#"3(+IY3D(%<+6%@/

>f>f>f/""�#�/"/UUUUUUf0Uf

)$:#%=

#/r>i/q.#/.>.>>/u/%+2@#/u/.>>/
#/t/>i"%)2/>/
#/u/>i"%)t)!S// .

E!j. /:!/"#*/$"%$/R(%55('+=/
�$<2&'i/q.#.>.>>/u/%+2@/�#�/u/.>>

#)3%

%/r>i/#)#)>
q.#/.>.>>/u/.Z#/+2@%u/.>>/
%/t/>i"#r>/
%u/>i"#)t)E!4.S/ .! :!/#/>�/!/"#*/$"%$/R(%55('+=/
�$<2&'i/q.#.>.>>/u.5#/u/+2@�%�/u/.>>



KG

R&%<B
+$8%"%

/2$%')?"?"/"$1-3

*)+5,)

L"$/ T633$/ <$,/ T*$++$%/ )c,/ R(%55('+S/
_C'+$,/6%</X$%%$,/<(,)/%"&'*/3$',/(+#/.>/
T*$++$%/9$*,(@$%/:$"%#&'+"$4+"&'/-$"+6%@#I
3(,A"$,6%@$%=/

TL//
:O?R=

�#�//u/./#/.>0>/ #$!.)%$!.) .)1)!)#%>)
�%�//u/./#/.>0>/ #$!6*.)%$!6*.)JS/7)&1/
�!�//u/./#/.>.>>///!)#%>S/.

�/ Fc,/ $"%$/$"%5$+%$/O$&'%6%@/9$*,C@*/ <$,/O$&'$%I
)$'+$,/�./ (%/ <$,/ .>a/ T*$++$a/ 7$"/ ?HB2%$%*"(+(%5$"@$/
9$*,C@*/<$,/O$&'$%)$'+$,/�./(%/<$,/%"$<,"@D$,*"@#*$%/
T*$++$a/L"$/F$'+$,/ #633"$,$%/ #"&'/9$"/ )2,*+(6)$%<$%/
O$&'%6%@$%/ 6%</ Ad%%$%/ <(9$"/ @,24/ D$,<$%a/ L"$#/
*,"))*/(6&'/(6)/"%*$,%$/A2%*"%6"$,+"&'$/O$&'%6%@$%/56S/
<"$/563/7$"#B"$+/"3/F(++$/[2%/|:#%=S/#3%S/#lS/G// /!P,S/
!W,/6#Da/(6#@$)c',*/D$,<$%a/N%/<$,/XC'$/<$#/#"%@6I
+C,$%/P6%A*$#/$"%$,/F6%A*"2%/6%</<$#/!$%<$B6%A*$#/
#633"$,$%/#"&'/<"$/F$'+$,/6%</Ad%%$%/@,24/D$,<$%a
/



j/#$'$%/Ad%%$%=/$"%a/
Ka/ 7,"%@$%/T"$/<$%/L$&A$+/D"$<$,/(%/6%</#"&'$,%/T"$/

<"$#$%/3"*/<$,/T&',(69$a/
0a/ L,c&A$%/T"$/<"$/ONI-(#*$S/63/<"$/T*,23[$,#2,I

@6%@/$"%56#&'(+*$%a/X"$3(+#/<"$#$%/T&',"**/[$,I
@$##$%a//

KK

5+/8:."/(8/'&%'33

L(#/ / L6(+/ P2D$,/ TM#*$3/ [$,D$%<$*/ 5D$"/ T*,23I
�6$++$%i/ ?"%$/ T2+(,5$++$/ 6%</ $"%$/ ^%2B)9(**$,"$/ <$#/
-MB#/ eOKG�/ .S0/1a/X2,3(+$,D$"#$/ (,9$"*$%/O$&'%$,S/
<"$/ %6,/ c9$,/ $"%$/ T2+(,5$++$/ [$,)c@$%S/ D$%%/ ,$+(*"[/
'$++$/7$+$6&'*6%@/[2,'(%<$%/"#*a/L(%A/<$#/L6(+/P2I
D$,/TM#*$3#/Ad%%$%/T"$/m$<2&'/<$%/O$&'%$,/"33$,/
[$,D$%<$%S/#2+(%@$/(6#,$"&'$%<$#/e"&'*/)c,/<(#/J9I
+$#$%/<$#/L"#B+(M#/[2,'(%<$%/"#*a/

D0$(*0$&'.;-#.1*((-#%-.
�$<$#/<$,/)2+@$%<$%/TM3B*23$/D$"#*/(6)/$"%$/%"$<I
,"@$/7(**$,"$#B(%%6%@/'"%S/#2/<(##/<"$/7(**$,"$/(6#I
@$*(6#&'*/D$,<$%/#2++*$i//
/, L"$/ (%@$5$"@*$%/ _('+$%/ $,#&'$"%$%/ 9+(##/ 6%</
Ad%%$%/9$"/@$,"%@$,/7$+$6&'*6%@/%6,/#&'D$,/(9I
@$+$#$%/D$,<$%a/
/, X"&'*#/ $,#&'$"%*/ (3/ L"#B+(MS/ D$%%/ T"$/ <"$/ ON/
I-(#*$/<,c&A$%a//

T&',(69$//>&(+)&(1-"%3#"/3!)++"/$"33

.a/ ?%*)$,%$%/ T"$/ <"$/ 7$)$#*"@6%@#I
#&',(69$/ <$#/7(**$,"$<$&A$+#/ 6%</
%$'3$%/T"$/<"$#$%/(9a//

Ea/ ?%*)$,%$%/T"$/<"$/(+*$/7(**$,"$a/
Ga/ !"#&'$%/T"$/<"$/T$"*$%/<$,/%$6$%/

7(**$,"$/3"*/$"%$3/*,2&A$%$%S/D$"I
&'$%/-6&'/ (9a/ T$*5$%/ T"$/ <(%(&'/
<"$/7(**$,"$/3"*/<$3/P+6#B2+/%(&'/
29$%/ :#2/ <(##/T"$/ <"$/;(,A"$,6%@/



K0

E"1-%$(1-"3H)+"%33

5+/8:."/(8/'&%'W/
T2+(,5$++$/ 6%</ $"%$/ ^%2B)9(**$,"$/ <$#/ -MB#/ eOKGS//
.S0/1/
!)++"/$"*"?"%(#)&"/W/
?*D(/G/�(',$/:9$"/./T*6%<$/1$,D$%<6%@/B,2/-(@=a/

U"$(+&%'()&9%)-:"W/

>S>>>E/!//
G&*N3!"+/$"?(+":I"/)+&/W/
>fW/9"#/K>fW/

2%+(8/'&%'

!)++"/$"W

?%*%$'3$%/ T"$/ <"$/ 7(**$,"$/ (6#/ <$3/ O$&'%$,/ 6%</
$%*#2,@$%/T"$/<"$#$/(%/<$%/[2,@$#$'$%$%/T(33$+I
#*$++$%/ )c,/ J+*9(**$,"$%a/ 7(**$,"$%/ <c,)$%/ %"&'*/ c9$,/
<$%/\(6#3c++/$%*#2,@*/D$,<$%a
E)(1-"%/"1-%"/W

Y%9,(6&'9(,$/R$,C*$/3c##$%/(%/T(33$+#*$++$%/)c,/
?+$A*,2I/ 6%</ ?+$A*,2%"A#&',2**/ (9@$@$9$%/ D$,<$%/
6%</<c,)$%/%"&'*/"%/<$%/\(6#3c++/@$D2,)$%/D$,<$%a/
?,A6%<"@$%/ T"$/ #"&'/ 9$"/ N',$,/ d,*+"&'$%/ 1$,D(+*6%@/
%(&'/<$%/$%*#B,$&'$%<$%/T(33$+#*$++$%a
M"/I)1<&%'(:)+"/$)*$"%W

Fc',$%/T"$/1$,B(&A6%@#3(*$,"(+"$%/"3/N%*$,$##$/<$,/
Y3D$+*/ $"%$,/ @$2,<%$*$%/ ?%*#2,@6%@/ 6%</!"$<$,I
[$,D$,*6%@/56a



K8

%&'&()*+,+-*(./(.+(

*+,$"-++,$.+"/012314"5+,$"-++,$.+$"/012+4

015+$+"6$7208.+"01.+$93+-+1"+31+$"5.$+1-+1"

:0;93.<.5871.$799+="*799.+"23+5+5">+$<."

.$7.?2+@"13A,."+31B;12C$+3"C018.3713+$+14"

D+2;0+$1"B3$"23+5"5+,$"012"D3..+1"

*3+4"53A,";1"015+$+"01.+1";0C-+CE,$.+"

*+$F3A+;2$+55+"?0"B+12+1=">+$1"5.+,+1"

B3$"G,1+1";0A,".+9+C7135A,"ED+$"23+"01.+1"

-+1;11.+"*+$F3A+HI7.931+"?0$"J+$CE-01-="

K3..+"B+12+1"*3+"53A,"F7$"L315+1201-"+31+5"

2+C+8.+1">+$<.+5".+9+C7135A,";1"015+$"

*+$F3A+HM+1.+$4"0@"23+"NDB3A8901-"?0"

D+5A,9+013-+1=

O3+">;$;1.3+?+3."D+.$<-."P"Q;,$+"012"

D+-311."@3."2+@"R;-"2+5"/;0C5="K3..+"

D+B;,$+1"*3+"2+1"/;55+1D71";95"S;A,B+35"

CE$"2+1"/;0C";0C="

T<,$+12"2+$">;$;1.3+?+3."8U11+1"2+C+8.+"

>+$<.+"01C$+3";1"0=";="*+$F3A+;2$+55+"

-+5;12."B+$2+1="*3+"+$,;9.+1"2;11"+31"

1+0+5"72+$"+31"$+V;$3+$.+5">+$<."875.+1975"

?0$EA8=

WE$"23+">+9.+12@;A,01-"F71"

>;$;1.3+;15V$EA,+1"-39."W79-+12+5X

Y">;$;1.3+;15V$EA,+"8U11+1"*3+"10$""

"""311+$,;9D"+31+5"Z+3.$;0@5"F71""

"" @;&="P"Q;,$+14"-+$+A,1+.";D"/;0C2;.0@4""

"""+$,+D+1="



Kk

""[15+$+">;$;1.3+9+35.01-"35.";0C"23+""

""K+,+D01-"F71"\;.+$3;9H"012""

""W;D$38;.3715C+,9+$1"D?B="2+1"N05.;05A,""

""2+5">+$<.+5"D+5A,$<18.="[15+$+""

"">;$;1.3+9+35.01-"35."CE$"*3+"875.+1975=

Y">;$;1.3+;15V$EA,+"@E55+1"]+B+395"1;A,""

""/+11.135+$9;1-01-"01F+$?E-93A,"+$,7D+1""

""B+$2+1="O3+">+9.+12@;A,01-"F71""

"">;$;1.3+;15V$EA,+1"1;A,"ND9;0C"2+5""

"">;$;1.3+?+3.$;0@+5"35.";05-+5A,9755+14""

""+5"5+3"2+114"23+">;$;1.3+;15V$EA,+""

""B+$2+1"311+$,;9D"+31+$"W$35."F71"^""

""T7A,+1"1;A,"ND9;0C"2+5"""

"">;$;1.3+?+3.$;0@+5"+$,7D+1=

Y"L31"2+C+8.+5">+$<."ED+$5+12+1"*3+"D3..+""

""01.+$"K+3CE-01-"2+$">;$;1.3+8;$.+""

""012"2+5"/;55+1D715"V7$.7C$+3";1"23+""

""*+$F3A+;2$+55+X

!"#$%&'()"*$*#"+',-.+/,0,

!"#$%&'(1"*2#3"(4"5.

6537$85#9,:

;<=>:,?*"#'537

,,,4"%"@&A(/&$%#A"B,,>,CD,>E,,>>,F:,>C

!"#$%&'()*'+,-./0'1.2'304'30./2560-''
702/-0/8'.-3'419,41:'"#%;&'()*'+,-./0'

1.2'30./2560-'+*<,:=.->-0/80-?

4"%"@5G(/&$%#A"B,,>,CD,>E,,>>,;;,:F,

!"#$%&'()*'+,-./0'1.2'304'

30./2560-'702/-0/8?



KQ

T+11"2+$"O+C+8."3@"_;,@+1"015+$+$"

>;$;1.3+9+35.01-"93+-.4"+$,;9.+1"*3+"+31"

$+V;$3+$.+5"72+$"1+0+5">+$<."?0$EA8="\3."

_+V;$;.0$"72+$"N05.;05A,"2+5">+$<.+5"

D+-311."8+31"1+0+$">;$;1.3+?+3.$;0@="

\;`-+D93A,"D9+3D."2+$">;$;1.3+?+3.$;0@"F71"

P"Q;,$+1";D"/;0C2;.0@=

K3..+"D+;A,.+1"*3+4"2;55"015+$+">;$;1.3+"

D+3"@355D$<0A,93A,+$"72+$"015;A,-+@<`+$"

K+,;12901-4"D+3"S3A,.D+;A,.01-"2+$"CE$"2;5"

>+$<."-+9.+12+1"*3A,+$,+3.5F7$8+,$01-+14"

D+3">+B;9.;1B+1201-+14"*A,<2+1"

20$A,",U,+$+">+B;9."72+$"D+3"L31-$3CC+14"

23+"13A,."F71"2+$"F71"015";0.7$353+$.+1"

*+$F3A+;2$+55+"F7$-+17@@+1"B0$2+14"

+$935A,.=

T+11"3@"W;99+"F71"_+V;$;.0$+1"23+5+5"

>+$<.";1"23+"*+$F3A+;2$+55+"-+5A,3A8."

B+$2+1"@0554";A,.+1"*3+"D3..+"2;$;0C4"2;5"

6$7208.";1-+@+55+1"?0"F+$V;A8+1="T3$"

.$;-+1"8+31+"J+$;1.B7$.01-"CE$"*A,<2+14"

23+"20$A,"2+1"R$;15V7$."+1.5.+,+1=

S;A,"ND9;0C"2+$">;$;1.3+?+3.",;D+1"*3+"

+D+1C;995"23+"\U-93A,8+3.4"2;5"2+C+8.+">+$<."

?B+A85"_+V;$;.0$";1"23+"0=";="N2$+55+"

?0"5+12+1="S;A,"ND9;0C"2+$">;$;1.3+?+3."

;1C;99+12+"_+V;$;.0$+1"5312"875.+1Va3A,.3-=



KU

J7@">;$;1.3+0@C;1-"13A,."b72+$"13A,."

@+,$c"+$C;55.+"O+C+8.+";@">+$<."72+$"

*A,<2+14"20$A,"23+"23+">;$;1.3+"+$975A,+1"

35.4"D+,+D+1"B3$"-+-+1"/75.+1+$5.;..01-="

O;?0"5+12+1"*3+"2;5">+$<."D3..+";1"015+$+"

*+$F3A+;2$+55+=

G,$+"-+5+.?93A,+1"_+A,.+"B+$2+1"20$A,"

23+5+">;$;1.3+"13A,."+31-+5A,$<18.=



0>

%&'&()*+0&')+

G@">;$;1.3+C;99"57$-C<9.3-";05CE99+1"012""

01D+231-."@3."2+@">+$<."012"2+@""

/;55+1D71"+315+12+1=">E9.3-"CE$"P"Q;,$+""

;D"J+$8;0C52;.0@d675.5.+@V+9="

1')*0+23$4567

\<1-+9;1-;D+1

-+8;0C."D+3"b/;55+1D71"D+39+-+1c

!"#$%&'()"*$*#"+',-.+/,0,

!"#$%&'(1"*2#3"(4"5.

6537$85#9,:

;<=>:,?*"#'537

,,,4"%"@&A(/&$%#A"B,,>,CD,>E,,>>,F:,>C

!"#$%&'()*'+,-./0'1.2'304'30./2560-''
702/-0/8'.-3'419,41:'"#%;&'()*'+,-./0'

1.2'30./2560-'+*<,:=.->-0/80-?

4"%"@5G(/&$%#A"B,,>,CD,>E,,>>,;;,:F,

!"#$%&'()*'+,-./0'1.2'304'

30./2560-'702/-0/8?



0.

%&'&()*+0&')+

89/:+'

S;@+

*.$;`+

6eZ4"f$.

R+9+C71

[1.+$5A,$3C.

LgPh^i" " " """"""""JGGdi^d^hih




