
 ! !"#$
%&'()*!"
!+',-./
#012)"!
 !3%,4
/1/

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

 !!"



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

('()*%+,-.
!/012( ()
3#+4.0.
 ('(./012
23456!788
19:;< =>?@

95>A5/5?1>
B23/47B>94
5CC7D5C%(*
*+%

 =>?95>A5
/5?1>/5/4;
C2>95C/55
4C>4/4C11/
A65:6;EE5F
A5G76/75/
95CH4>561
1

G52>?;91FB
2381D1=>/
G5:58;G72
I4>4;791C>
6/14>4;%J6
>B9;D9;=>95
B234>56>41
=>@

/G5:51KG/
A>61E>94;2
I95:55D9;G
5E2>913/
A65/4>FL1E
19>219>F9
HE13C2>91
3E1

@;9:;6E591
=95/4IMN9>
1D5O65995/4
IMNE72I41
/4;?12I95/4
IMN9>219>F
9HE6>D59;
9@

/5EN;4;GP
>B235?7=>
913/47B>94
5CE>45B;E
;9;21D;9>2
19>F9HO/1
/4>E%./95C
9H>

K88>G4H1D
7=;M4/39;
5B95F1D?;D
5CHOE5B>2
>F9>219>F9
5FB19;E1G
1@5/012234
56>

!78819:;%
 =>?95>A5/
5?1>/5B>6P
14G6;4G1>
4>56>41=>/G
1>/C>B>913
NG594652I9
H>

C5A65/H1
2;?56;4569
H>D;B;913
NCHA5293>E
H>9;/A>01
;2I956;D6;
?54;995EG
5E@

A2>G/>A65:
6;EEN1/A5
2ID7MQ1O
/6>B7RSTUV
WXYZ%J61C>
B>9/A1/5G
6>G5E>9B7>
E5F

214>6;476H
% J6>B9;D9;=

>95B23/47
B>945CC7D5
C%

[>G5E>9B5C
;95G1DB;9
1MG;8>B65
F6;B1581D
1G119>219
>F95FB19;E
1G1\] %



 !"#$"
%&'%  !"#$%$&

'$
(!)*'+$*
,-./$012
$/3&,45'
52$+67*$%
521#/89:
'45.0.;.
5<'//82.*

=>??'&@1 A!B.52.8&
'8*1#&.#
$5'8'4>5
2.;C'#.52
3

D!E55/$%
.#1&'$-.&
5$*#12'#&
.@.1#2.&.
+&.@..5<
'//82.*1
=>??'&@1

F!G#/$&'
8&$'H.4*.
&&.52''1
&@1*+.&'C
&.52'#.5
<'//82.*$
=>??'&I

@1 J!G#/$&'
$&$/'&$;
&.@.*$H.&
1&51#.5<
'//82.*$
=>??'&@1

K!L'2$*1
2>*1

 



 !"
#$#%&
#

 !"#$%&"
'!()*$+*
),$*)%-$
./,)-01&)
&2#)3$'"
14$./,!*
$5'$*!+6

*"7""48$
''5-"#)1/
#)3*!*$!
&"-"#"7"9

x
00

+
2�
x
0 +

!
2 0
x

=
F

(t
)

:;<;=

62#!>4-)3
'5!-4"("+
'$*!+*"!
>$??!#!*
8$)'0*"!
/#)3*!*$!
3-"#"7"2"
6

#5>&)<@>
!402!#!A
!**)5xB)
#)&-!#$./
!-4"4-"5*
$!"48$''
5-"#)3&)
C6

>D+A"A!
*-3#!A!*
$:"(D,*"
E-"6-"&1
*)2#5C!*
$!1.)#5>
$-<2<=1�6
&"6

E??$8$!*
->$44$2)
8$$1 ! 064
"(4-3!**)
5,)4-"-)1

F
(t

)

63*!F*!!
3".>!+6

4-3$!<G$*
!+*D+"48
$''5-"#6
2#"4-!+F)
5&"'!()-
!'0*)54$
4-!A):().
"6

3)5A">!'
0=12".3"'
5%H)5$4
4'!>"3)-0
-)&"!?/*
>)A!*-)'0
*"!53'!*
$!1

&)&#!."*
)*41-"!4
-0E??!&-
#!.&"7"/3
!'$,!*$5
)A2'$-/>D
&"'!()*$+

2#$4"32)
>!*$$,)4
-"-D3".>
!+4-3$54
4"("4-3!**
"+,)4-"-
"+4$4-!A
D<

I>*)&"1'
$*!+*D+B
)#)&-!#E-
"+A">!'$
3#5>!4'/
,)!3"&).D
3)!-454>!
#6

C$3)%H$
A?)&-"#
"A9"**!
2".3"'5!-
#)44A)-#$
3)-0-)&$
!*)('%>)
%6

H$!4532
#$#">!$
-!B*$&!5
3'!*$51&)
&*!$."B#
"**"4-0$
)*7)#A"*$
,6

*"4-0&"'!
()*$+<J'
5$B)*)'$
.)-#!(/!-
45/4'"C*
!*$!/#)3*
!*$5"48$
'6

'5-"#):;
<;=.)4,!-
/,!-)*!'
$*!+*DB4
3"+4-3#!)
'0*DB&"'
!()-!'0*D
B

4$4-!A<K
>!')-0E-"
A"C*"1*)
2#$A!#1/
,-5.)3$4
$A"4-0&"
E??$8$!*
-)

>$44$2)8$
$�$'$4
"(4-3!**"
+,)4-"-D

!
0

"-$*-!*4
$3*"4-$:
)A2'$-/6

>D=&"'!(
)*$+3"48
$''5-"#!<
L2!#3"A
4'/,)!*!'
$*!+*"4-0
*"4$-M>$4
6

4$2)-$3*D
+N1)3"3-
"#"A6M#!
)&-$3*D+
NB)#)&-!#
<I(D,*"
3#!)'0*D
B

4$4-!A)B2
#$4/-4-3/
%-"(!*!'
$*!+*"4-$
1">*)&"1>
'52#"3!>
!*$5)*)'
$6

.)(D3)!-
/>"(*"#)
44A)-#$3)
-03'$5*$
!E-$B?)
&-"#"32"
"->!'0*"4
-$<

O)2#$A!#
1!4'$AD
/,-!A.)3
$4$A"4-0
>$44$2)8$
$"-A"H*
"4-$&"'!(
)6

*$+:-"!4
-0"-&3)>
#)-)>$*)
A$,!4&"+
2!#!A!**"
+=9 �(x)=

!
("
!
x

2
)1

-"2"'/,$
AB"#"F"
$.3!4-*"!
3#)>$"?$
.$&!/#)3
*!*$!7!*!
#)-"#)L)
*6

>!#6P"'59

x
00
!

(2
"
!
x

2
)x
0 +

!
2 0
x

=
F

(t
)

:;<Q=

 

R;STU<U<
V'!BA)*<
 !"#$%"!
&'(!)*+
$!$%,-!
.-#"!/-<
W<1O)/&)
1

;XY;< R;ZT[<P$
&"34&$+1W
<\".!*('%
A1]<^/
#-4< !"#
$%"!&'(!)
012",'3

4-".'56"
%-"-5!"-7
"%-)*5-"
!-<6W<1 
!B*"4?!#)
1Q__S<

R;`T^/.*!
8"3[<P<1^
/.*!8"3K
<P<1\D4&$
*O<W<8-
5!"-7"9-
/%5-:'"!)
;

<=-:0+%>%
:!-,5)*2
&%*<6W<1U
.>)-!'04-
3"?$.$&"
6A)-!A)-$
,!4&"+

'$-!#)-/#
D1Q__Q<

R;aTP<V!
#C!1U<P
"A"1G<L$
>)'0<?%$
),%/*#'%
>-0W<1W$
#1;XX;<

R;bTc<d/
4-!#1@-.
-$4!"!$%*
'""97#'%
>0W<1W$#
<;XYY<

R;YTL<K<[
*$H!*&"1
 <e<L)>$
3)4"3)1L<
L<[4-)B"3
18-5!"-7"
'),!"'4!
3

/'#'%.!=
->/!#!>.
%#'>.!=->
/!#>!>.-
40K)#)-"
31U.>63"
K)#)-<

/*6-)1;XX
X<

R;XTO<L<^
)#'"31O<[
<^$#$,!*
&"<A%5-:'
"!)B*%5"9
B>.$2/.2
$9<6W<9

f$.A)-'$
-1Q__;<

RQ_TJC<c
/&!*B!+A!
#1f<g"'
A4<8-5!"
-7"9-/%5
-:'"!)B,!
"'4!=->/!
-

>!>.-49
!:!C2$/'
(!!*-/.%
$"9#+%5-
7<W"4&3)
6UC!34&9
U*4-$6

-/-&"A20
%-!#*DB$
44'!>"3)*
$+1Q__Q< !"



 !"#
$%"&$
%

 !"#$%$&
'()*+,-.'
/$ !"#$$
%&'!&($$
"&)!*+,$-
$0&$12'3
4'1!567$

 7"8$8$8
()9:(:;1
8$8$<=..
1>$?$@'
A4=($.!&
($/"&)!*
+,$-$0&
$1

2'34'1!5
B!$

 C"<$%$D
'+=(=(1E
$&$E*9-.
*A($01!2!
,$!1(+2$
&3$4$"5$&
$1E:F.*G0

=H)'.1!5I
6$

 J"8$8$@
'94*;=K$6
7,&18(+2
$&'!9,$"
$$&$1>;L
H,=H)'.1!
5M7$

 I"8$8$@
'94*;=K$:
!)$,!-,8!
$%+(+;!'
($<!7"$!
/1)!,$/1
(+2$&=

'!9,$"!$
0&$1E:F.*
G=H)'.1!5
IM$

 M"D$N$O
*:):9K=4$
>1'&"&)!
*+'!)?,8
!7$7'!;
8$&$PE:
F.*G=H)'.1

!5I7$  6"2$2$Q
:R:+ST:;1
U$8$&=.
9:V:+,F4=
A$>7$;%'
&'$<!7"$!
;!'&28

1'!&($$
,!)$,!-,8
9"&)!*+,$
-$0&$1N
=H/'.R=H1
!5IB$

 B"2$2$&
:=F**;$>
7$;%'&'
$<!7"$!;
!'&28,!
)$,!-,&-
;!9+,$"$
$

&$12'34'
1!5B!$

 5"W$>$#
'()'$>1'
&"&)!*+,$
/17$7'!
;+97"&,
!<,8;<$
7)&;7'!%
!=

,!-71&*&2
8$&$12'3
4'1!5BX$

 !X"&$%$
Y'T=(:;=K
1Z$%$O9
3T*[4:;$0
1!2!,$!1
'!&($@"
&)!*+,$-
$

1&),A&$1
2'34'1!5
BJ$

 !!"<$>$8
(=\*(4:$
B)&C,8!
"&)!*+,$/
1%(&7'89
7$7'!;+9
A&$12'0

34'1!55X$  !7"2$<$
Q3.*(=(1
U$%$2*A
/'9412$8
$N3]'*;$
01!2!,$!
1'!&($@

,!)$,!-,8
9"&)!*+,$
-A&$12'3
4'1!5B6$  !

$^F+=3K
*F.,H';=F
=/:F.,F:
TF.;*((:A
K'F.:._:
./:\(:F
.=P!2 0

(x
)

=
!

2 0
(1

+
�x

2
)

.:V:+3K=
/)93R3S
T'H:;3S/
:)*+,(*+=
(*A(:R::F
[=++L.:9'

0:F[=++L.
:9Z3]]=
(R'P x

00
+
�
x
0 +

!
2 0
(1

+
x

2
)x

=
F

(t
)

`!$Ca

2'V9=/*
9*b.:A/:
)*+=3):T
(:=H3K'.
,.'4=*b]
]*4._(*+
=(*A(_G4
:0

+*T'.*+,(
_GF=F.*/
14'4(*=H
:G9:((:F.
,1'(R'9/:
(=K(:F.=
=/3+,.=F
.'0

T=+,(:F.,
$O'4=/:
T9'H:/1:F
[=++L.:9
Z3]]=(R'
0V9:F.*A-
'L/:)*+,

:F[=++L.:
9'F9*'4.
=;(:A(*+
=(*A(:F.,
S$  



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

2"%30
,+4)5
67#/
0(*(8

(09#)
)5,("
:;<<
#.=+

 !"#$$%&
'()*++#
,-.#$#'
!"#$$%&'(
!/*0#12!
/'3,2$#,
23,'!&45

%6$%2&!%'
7,'3#8,.
#0'$22(.!
9('!&(.,2
,,:;<'72
$23&2'(##
/'$20.,#3
=

>(.6,2,#
2'!"#$$%
&'(.#<22
&6#7?

�x
+
�

_x
+
�
x

+


x

3
=

0:

@A=BC

D-'<'E,
'9'$*1#&
4F(.!!<.&
(#6.%F/9
(#<2(*F/
'$20.,#%
<.&2<.&#1
2G

!/'-'<.%
&,#/.9(#
,20'$4H#
;*-$.;'&
/$',2,#%
@(#!=A=BI
CF/'$20.,
#%

-(*8#/.,
.9(*E#,
2!,2$#,2
3,'36'86
(.J.5J23
!#$'3F(.!
9'$'E2,,
'G

-',.9$'!
/'3-'(#8
',&.$4,'3
9'62(;,'!
&#@(#!=A
=BKC=).,,
'2*(.6,2,
#2

&./E2<'E
,'9'$*1#
&49(#'9#
!.,##76#
E2,#%1.!
&#":69'
&2,"#.$2
#8

76*;%<@(
#!=A=BLC=M
.!!<'&(#<
92(21#!$2
,,:29(#<
2(:0'$22
9'7('0,'=

 !"#$
%&'$%(
)&*+(,
'$-%.(
+/0(.
&12345
(6783$
6

2%+32.&
.(-

N.&2<.&#
12!/#3<.
%&,#/9(2
7!&.6$%2&
!'0'3-(*
8#/<.$'-
'(.8<2(.

<.!!'3OF
9'762H2,,
:3,.7$#
,,'3&',/
'3,#&#l

@(#!=A=BI
C=P(279'
G

$.-.2&!%F
1&'<.!!.
<.%&,#/.
!'!(27'&'
12,.6-(*
8#/2#,#
&4%6$%2&
!%

,2(.!&%E#
<'3=Q.9#
H2<*(.6,
2,#276#E
2,#%028*
12&.&(2,#
%

m
a

=
!
P

1
;  

R,'9/.<#
SS#S
S662(;,2
31.!&#(
.0'12-''/
,.9('#86
'7#&G

!%!''&62&
!&62,,'8.
9*!/#'!&
.,'6/.#,
&2-(#('6.
,#%= !&.
,'6#&49(
'G

-(.<<*<
'E,'&./E
2/,'9/'3
TUVWXY=Z(
.+#/#T[G
\Y#TVG[@
VCY'&'0(.
G

E.5&!''&
62&!&62,,
'+.8'6:3
9'(&(2&#
6(2<2,,*5
(2.$#8."#
56:,*EG

72,,:;/'
$20.,#36
'!"#$$%&'
(2)*++#
,-.=]9'<
'J45#,!
&(*<2,&'6

SS
S#SS*
!&.,.6$#6
.5&!%9(2
72$:9'/.
8.,#3^&#
;-(.+#/'
6=

_.-(.+#/
2TUX`LVab
OY'&'0(.
E.2&!%!9
2/&(/'$20
.,#3=_.1
.$4,:2*!
$'G

6#%*!&.,.
6$#6.5&!%
6'/,.;T[
Y#T\Y=P.
(.<2&(:'
!"#$$%&'(
.8.7.5&!
%

(2-*$%&'(
.<#!!''
&62&!&6*5
J#<#9'7
9#!%<#=M
*1/.<#Tc
Y#TdY8.
7.G

5&!%!''&
62&!&62,,
'.<9$#&*
7.#1.!&'
&.6,2H,2
-'6'8723!
&6#%=e(2
<%

#,&2-(#('
6.,#%66'
7#&!%6'/
,2TVY=f,
7#/.&'(T
cOXghVbi`
Y9'/.8:6
.2&

.<9$#&*7*
/'$20.,#3
,2.6&','<
,'-''!"#
$$%&'(.=f
8<2,%%1.
!&'&*6'8G

723!&6#%
9(#(.8$#
1,:;.<9
$#&*7.;c
#!,#<.%
9'/.8.,#%
#,7#/.&'(
.

.<9$#&*7:
/'$20.,#3
F<'E,'9
'$*1#&4!
2<23!&6'
(28',.,!,
:;/(#6:
;

7$%8.7.,
,:;8,.12
,#39.(.<
2&('6'!"#
$$%&'(.)
*++#,-.=

!"



 !"#$#%&'(
)*(+,,+-.
/!"".0-)1+
2!//1.02!
/20.!2032
)*)(04)2+2
"+2+5(!,
0(0

)"6!../7)(
+89::!2*
+# ;<

=>? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

                     !!!!!!!!!!!!!!!!!!!!!

P
1

m
g

N

j

=@? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

!
!
!

!
!
!

!
!
!

!
!
!

!
!
!

!
!
!

!
!
!

!
!
!

!
!
!

F
(x
)

m

x

=A?
U
(x
)

x

 !"#B#C&'(
!,0(DE).0
F+70.G2DH
"!"70,I5(!
1)-/J!HE
9(+1202!K
89::!2*+&
=>?

L,+70,+7!M
0"E!3,+/7
2!E5(!20
F).GN!H9*
.+H)7E.)2
02!/I=@?L
*(942+

5(9O!20"2
0.!2032)3O
0"7E)"7GKI
=A?L-1!O02
!0M+"7!6D
15)7026!+.
0!4

-19H/,#  !"a#$%&
'(")*"!+
*,")*-.P

1

#+'%%/0)0
+1*+0230
-%*10450
&+*!)'*
6

(*%$)&0.P
1

=
m
g
S
in

(’
):

7*)"8)0-
*$ 1'+0-
%&'('%/*
%+-60)9%
''/)'#

:")*"; v
=
ld

’ d
t
:

<("6$1=/
0/">'1$?
0";

d
2
’

d
t2

+
g l

si
n
’

=
0:

@$)&A*2
si

n
’

;',)'(06
1',*/=+
(-!B"81'
(0+'&("%
/)'%/*/'?
&*(0+#

)'+"%*-’
=

0Csin’=
’
!

’
3 6

+
’

5

1
2
0
�
::
:4D(*;01

9E$ 10E
'/&1')")*
-'/

%'%/'-)*-
(0+)'+"%*
-F%1$?08
%10G'8)"
1*)"8)'%/
*H+(061'
,")**;'
,#

)'' (0)*
?*/=%->"
(+9;*!+
$;-%10 0
";9;*4<
I/';%1$?
0"$(0+)"
)*"

>(*;"/+*
!C

d
2
’

d
t2

+
g l(’

!
1 6
’

3
)

=
0:

J$?"/';
%*19%'>(
'/*+1")*-
%("!9.&'/
'($2G$!"
;>'10 0/
=>('>'(A
*#

')01=)'8
%&'('%/*(

F
d

=
�v

).>'1$?*;
$(0+)")*"

d
2
’

d
t2

+
�l
d
’ d
t

+
g l’
!
g 6l
’

3

<+'!-'G'
6)0?")*-

’
=
x
;
�l

=
�
;

(g
=l

)
=
�

*(!g=6l)
=



.>(*E'!*
;&

$(0+)")*2
FK4LH4

P



 ! "#$
%&'(#
$)*&+
,&+-*&
+.&/.)
+,01/,0
23

 !"#$%&'
$#()"*+,
+'$-$.,/"
%0&1$))"
*)&0,+23
245.)&607
/,!-&++"
*

m

8$*+'97$'
9"/90&:&;
:&<+,#&

F

.!"'"0&<
/&9,+,'"'
1$+'!"+',
=07>

1,)? k,
+-$:$),<

x

"'+"+'"<)
,<0&9)"9
$+,<.,+,
#&'0$),<

F
d

2@78$-

="#&6&'(.
A'"+,#77
=076"+',
=071,)?
-"1)"/&8
&'(99,8$

F
=

k
0
x

+
k

1
x

3
;

&+,#&'0$
),<=0"="
0B,")&#()
&+!"0"+', F

d
=

�
d
x d
t
:

C"68&="#
7A,-70&9
)$),$89,
1$),<

m
d

2
x

d
t2

+
�
d
x d
t

+
k

0
x

+
k

1
x

3
=

0

,#,

�x
+
�

_x
+
�
x

+


x

3
=

0;

68$�=(�
=m

);
�

=
(k

0
=m

)

,
=(k 1=
m

):

 !45',
0*6'7
(/0+&6*
'-2&/8
(/-+

D&++-"'0,
-89,1$)
,$A&+',B
?-&++"*

m

9="'$)B,
&#$,/897
E<-F+-2

0,+2324+G.
!"'"0?*"
=0$8$#<$'
+<H7)!B,
$*

u
(x

)
=

1 2
a
x

2
+

1 4
bx

4
;

68$a<0

,b>0:I
0,"'!#")
$),,A&+'
,B?"'+"
+'"<),<0
&9)"9$+,<
.)&

)$$8$*+'9
7$'9"/90&
:&;:&<+
,#&F=!

@
V

(x
)

@
x
:

 "'+7'+'
9,$8076,
E+,#.

70&9)$),$
89,1$),<
,-$$'9,8 m

�x
+
@
V

(x
)

@
x

=
0  

6"B,!#&>J
2I0,8&#
()$*K$-7
-$)(K$),
,A&+'"'?
9)$K)$6"
9"/8$*+'9
,<

"'/)&A$)
,< p=p 2

8"/)&A$)
,<p=p 1
0&8,7+)$
7+'"*A,9"
6"B,!#&>
3

7-$)(K&$
'+<.&7+'
"*A,9"6"
B,!#&>J7
9$#,A,9&$
'+<2I0,=
$0$E"8$A$
0$/

%,H70!&B
,"))"$/)
&A$),$p=

p 1

"),+#,9&
;'+<,,+
A$/&;'.=0
",+E"8,'

+$8#">7/#"
9&<%,H70
!&B,<,+A
$/)"9$),<
=&0?B,!
#"92 H&
/"9"-=0"
>

+'0&)+'9$
+,+'$-?"
+'&$'+<"8
,)7+'"*A
,9?*=0$8
$#()?*B,
!#>4.!!"
'">

0"-7,=0
,'<)$'+<,
/"%0&1&;
:&<'"A!&
2 0$/7#(
'&'$=0",/
"*8$'0$/!
"$

79$#,A$),
$&-=#,'7
8?!"#$%&
),*2I0,
8&#()$*K
$-7-$(K
$),,A&+'
"'?

9)$K)$6"
9"/8$*+'9
,<%78$'
=0",+E"8,
'(=#&9)"
$7-$)(K
$),$0&8,
7+&

=0$8$#()"
6"B,!#&>4
2

9':'&*
;*$(#
')&+&*
;

42I"+'0"
,'(+$-$*+
'9&0$/")&
)+)?EE&0
&!'$0,+',
!8#<0&/#
,A)?E/)&
>

A$),*&-=
#,'78?9)
$K)$6"9"
/8$*+'9,<
2

32L=0$8$
#,'(=0,-
$0)"$/)&A
$),$&-=#
,'78?9)$
K)$6"9"/
8$*+'9,<.

9?K$!"'"
0"6"+,+'$
-&+'&)"9
,'+<%,+'&
%,#()"*2

J2I"+'0"
,'(+"+7:
$+'97;:,
$9"%#&+'
,6,+'$0$
/,+&&''0
&!'"0?+,
>

+'$-?2 M2N"="+'&
9,'(0$/7
#('&'?'$
"0$',A$+!
,E0&+A$'
"9,!"-=
(;'$0)"6"

O!+=$0,-$
)'&2

P2I0"9$+
',+0&9),
'$#()?*&
)&#,/0$/7
#('&'"9.=
"#7A$))?
EA,+#$))
?>

-,-$'"8&
-,.+0$/7
#('&'&-,.
="#7A$)?
-,=0,%#,
1$))?-,
&)&#,>

',A$+!,-,
-$'"8&-,2
LB$),'(,
)'$09&#?
/)&A$),*
=&0&-$'0"
9.68$

=0,-$),-
?&)&#,',
A$+!,$0$/
7#('&'?2

<!=>1,
(+#*8+
&0'-2&'
;$,0'&
/71'

Q&%"0&'"0
)&<7+'&)"
9!&=0$8+'
&9#<$'+"%
"*=0"60&-
-7.0&/0&%
"'&))7;

9+0$8$RS
5TUVW2I0
"60&--&=
"/9"#<$')
&%#;8&'(
<9#$),$)
$#,)$*)"6
"

0$/")&)+&
,+),-&'(
0$/")&)+)
?$E&0&!'
$0,+',!,
+,+'$-?2D
&%"A$$"!)
"

=0"60&--
?=0$8+'&
9#$)")&D
,+2X2J2 !"



 !"#$#%&'!
()*+,-!!.
*/0/12345
-!+167.*!
3/1!3/8369
*/:63,3"/

;<

 ! 

m
�x

+
a
x

+
bx

3
=

0:

"#$%&'(
) !*&+%,
 -F d=�

_x

.'!#$ (#
+/0,%, %
12345

�x
+
�

_x
+
�
x

+


x

3
=

0;

67%�=(�
=m

);
�

=
(a
=m

);



=
(b
=m

):

8/))('&+%
,,*%.+ (
%+*.+%7)
&/0!-9&)
':';.+')
&%;< %='
!%:/&%!>?

,*%) )&%
(*3@)A 
!!-&'+B
#CC ,6/
-0!-%&)-
D'+'<%;(
'7%!>9 
7!-

:'!%%)!'E
,*D) )&%
(3F/.+ (
%+G#+/0,%
, %,%/0&'
,'(,'6''
)A !!-&'+
/

'. )*0/%&
0*,#E7%,
,*%='!%:
/, - H'6
,#&'6')&%
+E,-0'7
,'('7'0'(

.+ :! E%
,  I12J5K3
@)A !!-&
'+B#CC 
,6/.+ 0,
%<,%(6/+
(', $%)='
(

0'H7%;)&0
  < +'='
 ).'!>H#%
&)-.+  H
#$%,  )0
';)&0D/'&
 $%)= D=
'?

!%:/, ; 
-0!-%&)-'
7,'; H:/
H'0*D('7
%!%;&%'+ 
 7%&%+( 
, +'0/,,'
?

6'D/')/3

=



 !"
#$"%&
'%()
*&"*+
#'%'
',

-#$".
/'*"
#$0

 !"#$%&'
'($)*+!#&
,*'-&((,
.*/!0122
&#3!'&41
"$#&,'*'.
*,#&5/!+
6

#*+$'&,6
&78*&'9!
&!#!(&4!
#!1'.*5"&
+*'.:+4!
+&'&%*'.&
*.8!/!%$
.6

/*+'&'.$%
;<=+$)$%
4!%$#18$
/$%$##;7

_x
=
y

&8$/$8&>
$%1/!+#$
#&,

*'-&((,.*
/!?@<AB+
+&)$C _x

=
y
;

_y
=
!
�
y
!
�
x
!


x

3
:

?D<AB

E.!'&'.$
%!)+17)
&22$/$#-
&!(:#;71
/!+#$#&5
8$/+*3*8
*/,)9!F9
+&6

+!($#.#!
1/!+#$#&G
?@<AB<H)$'
: x(t)&y

(t
)

6)&#!%&"
$'9&$8$/$
%$##;$I

9*.*/;$*
)#*4#!"#*
&8*(#*'.
:G4!)!G
.'*'.*,#
&$*'-&((
,.*/!+%
*6

%$#.+/$%
$#& t<J($
)*+!.$(:#
*I/!4%$/#
*'.:2!4*
+*3*8/*'.
/!#'.+!*
'6

-&((,.*/!
0122&#3!
'*'.!+(,$
.N=2I
!'!%*2!
4*+*$8/*
'./!#'.+*

8/$)'.!+(
,$.'*K*5
8(*'9*'.:
<

 !2!4*+
*58(*'9*
'.&(x;y)

&%$G.',.
*"9&/!+#
*+$'&,?#!
4;+!$%;$

.!9L$*'*
K;%&&(&
#$8*)+&L
#;%&.*"9
!%&BI9*.*
/;$*8/$)
$(,G.',1
'(*6

+&$%

_x
=

0;

_y
=

0;

&I'($)*+!
.$(:#*I,+
(,G.',/$
>$#&$%'&
'.$%;!(3
$K/!&"$'9
&71/!+#$
#&5

y
=

0;

�
y

+
�
x

+


x

3
=

0:

?D<@B

M4!#!(&4
!?D<@B+&)
#*I".*+4
!+&'&%*'.
&*.4#!"$
#&58!/!%
$./*+�;�

 !

#!#'#!,9
/&+!,)(,
9*.*/*58
*9!4!#!#
!/&'1#9$
N<A<

O/$)8*(*
L&%I".*
"!'.*.!+*
4)$5'.+&,

p

%$#:>$p 1
<=F.*%'
(1"!$!%6

8(&.1)!9
*($K!#&5
*)#*4#!"#
**8/$)$(,
$.',"!'.*
.*5+*4)$5
'.+&,<=2
!6

4*+*%8/*
'./!#'.+$
'&'.$%;&
%$$.',*)
&#1'.*5"
&+;58/$)
$(:#;5-&
9(

?/&'<N<@!B
<J1+$(&"
$#&$%"!'
.*.;I8/&
8$/$7*)$"
$/$4K&21
/9!-&*##*
$

4#!"$#&$p
=
p 1

I+2!4*+*
%8/*'./!
#'.+$/*L
)!$.',8!/
!#*+;7-
&9(*+C

1'.*5"&+;
5-&9(6D&
#$1'.*5"&
+;5-&9(6
@?/&'<N<@K
B< !/$*#
!#'#*59/
&6

+*5.*"9$
K&21/9!-
&&'**.+$.
'.+1$..*"
9! d<P$8$
/:+*'-&(
(,.*/$+*
46

%*L#;)+
!1'.*5"&
+;79*($K
!.$(:#;7
/$L&%!<Q
)#!9*I7*)
,&8/*&4
*6

>(*9!"$'
.+$##*$&
4%$#$#&$
2!4*+*3*
8*/./$.!I
+'&'.$%#
&9!9&7&4
%$6

#$#&5#!K
(G)!.:',
#$K1)$.I8
*'*9*(:91
1'.*5"&+;
58/$)$(:
#;5-&9(6
A

'*7/!#&('
,I&&4*K/
!L!GR!,
.*"9!K1)
$.8/*)*(
L!.:)+&3
!.:',#!#
$%<

O/&&4%$#
$#&&"!'.*
.;+*4)$5
'.+&,*.4
#!"$#&, p

1

)*4#!"$#&
,p 2I/!)&
6

1'1'.*5"&
+*3*8/$)
$(:#*3*-&
9(!6D1%$
#:>!$.',<
S!)&1'#$
1'.*5"&+*
3*

-&9(!6@1+
$(&"&+!$.
',I&*#'K
(&L!$.',
'1'.*5"&+
;%-&9(*
%6A<O/&8
$6

/$7*)$8!
/!%$./!"
$/$4K&21
/9!-&*##*
$4#!"$#&
$p=p 2I
1'.*5"&+;
5

-&9(6A&
#$1'.*5"&
+;5-&9(
6@'(&+!G
.',&&'"
$4!G.< !
/$4*#!#'#
*5

9/&+*5F.
*'**.+$.'
.+1$..*"9
$ b<P$8$/:
+2!4*+*%
8/*'./!#'
.+$'&'.$%
;

*'.!$.',$
)&#'.+$##
;51'.*5"
&+;5-&9
(?-&9(6D
B<M4*K/!L
!GR!,.*
"6

9!&4*K(
!'.&2!4*
+*3*8/*'
./!#'.+!I
3)$)*K&2
1/9!-&&/
!'8*(!3!(
',

1'.*5"&+;
58/$)$(:
#;5-&9(
6AI1'./$%
&.',91'.
*5"&+*%1
8/$)$(:#*
%1

-&9(16D<=
*'-&((,.*
/$K1)$.
#!K(G)!.:
',/$49*$
1%$#:>$#
&$!%8(&6

.1);+;#
1L)$##;7
9*($K!#&5
)*4#!"$#
&,I'**.+$
.'.+1GR$
3*/!)&1'
1

8/$)$(:#*
3*-&9(!6
D<O/&*K
/!.#*%)+
&L$#&&8
*8!/!%$.
/1 p+#!"
!($

K1)$.#!K(
G)!.:',8
(!+#*$1+$
(&"$#&$/
!)&1'!1'.
*5"&+*3*
8/$)$(:#*
3*

-&9(!6D<H
!.*"9*5p

=
p 2

'-&9(*%6
D#&9!9&7
K&21/9!-
&5#$8/*&
'7*)&.<

Q#.!9L
$K1)$.#!
K(G)!.:',
+F9'8$/&
%$#.$<Q)
#!9*'./1
9.1/!2!4
*6

+*3*8/*'.
/!#'.+!9
!"$'.+$##
*%$#,$.'
,8/&8$/
$7*)$"$/$
4K&21/9!
-&6

*##*$4#!
"$#&$ p=

p 2

<J+#$>#
$5'.*/*#
;*.-&9(
!6D8*,+(,
$.',8!/!

8/$)$(:#;
7-&9(*+C
1'.*5"&+;
5-&9(6A
&#$1'.*5
"&+;5-&
9(6@<O/*
&'6

7*)&.'$)
(*614(*+!
,K&21/9
!-&,/*L
)$#&,8!/
;-&9(*+<
P$8$/:+#
*+:

+2!4*+*%
8/*'./!#'
.+$'&'.$%
;&%$G.'
,)+!1'.*
5"&+;7-&
9(!&*)&
#

'$)(*+*5
8/$)$(:#;
5-&9(<J
$)(*+*5-
&9(6@&$3
*1'.*5"&
+;$%#*3*
*K6

/!4&,/!4)
$(,G.K!'
'$5#;8/&
.,L$#&,1
'.*5"&+*3
*-&9(!6A
&1'.*5"&
+*6

"#



 !"#!$%&
'(()*+('
,-(!.*/'
$'0-1$%&
!0--1#.1$
!$-2-(!.
3#1$-0.$
'+4

(0!'0/5!
167'0!89
+'('5!+'
('6#1%:,!
&%#1;#567
-13,1%$-<
!0)3#%%1
4

&-1#1&6=>
!-#$-7(-:
&-1&!3.&5
.=1#.(-6
#1%:,!&)0
!3'7&-7$
6?!-&-1&!

#%%1&-1#1&
6=16#1%:
,!&)0$-
<!0'08@
$!!+0-(-
(!!,'#1%
1)&(-2(
-4

?%&%+7-:#
1&!.3/$!
7&!<-(!!
&7%5;$-+
%('(#(%:
"$!&%:#5
-&'('/$'
&%

A6761/$%
!#*%7!1;
#5-76=>!
-/$%B-##)
8C6&-5!,
-(!-0,'#
1%1)&(',
'4

5-/$%!#*
%7!1/5'&
(%-6&-5!
,-(!-'0/
5!167)&)
(6<7-(()
*"%5-A'(
!:8

@$!#%&/'
7-(!!,'#
1%1)&(-2
(-?%&%+7-
:#1&!.#
#%A#1&-((
%:,'#1%1
%:

%#B!55.1%
$' p=! 03
"%?7'&5!
(-:(%:#!
#1-0-('#1
6/'-1$-+%
('(#3+7-#
;

'0/5!167'
"%5-A'(!:
->-7'5-"
%(-7%#1!
?'-1#&%-?
%0'"#!0'
5;(%?%+('
4

,-(!.8C6
&-5!,-(!-
0p%('/$
%7%5<'-1
$'#1!7'5
;2-7%(-"
%1%$%?%0
'"4

#!0'5;(%?
%+(',-(!.
8@$!/-$-
*%7-,-$-+
+(',-(!-,
'#1%1) p=

p 2

3/$%!#4

*%7!1#"'
,"%%A$'+(
%-60-(;2
-(!-'0/5
!167)&)
(6<7-(()
*"%5-A'(
!:8

@$!7'5;(
-:2-06&-
5!,-(!!,
'#1%1)/$%
7%5<'-1#.
/5'&(%-6
0-(;2-(!
-

'0/5!167)
"%5-A'(!:
8@$!%A$
'1(%07&!
<-(!!/%
$-+%('(#(
%:"$!&%:

#"',"%%A$
'+(%-6&-5
!,-(!-'0
/5!167)"
%5-A'(!:
/$%!#*%7!
1/$!7$6?
%0

+(',-(!!
,'#1%1)D p

=
p 1

8E'A5=7'
-1#.?!#1-
$-+!#8F%
A5'#1!?!#
1-$-+!4

#'(p 1;p 2)

#!#1-0'.
&5.-1#.A!
#1'A!5;(%
:D#%#6>-#
1&6-17&'
6#1%:,!&)
*

#%#1%.(!.
8 G/!2-0.
&5-(!-(-
5!(-:(%?%
$-+%('(#'
('.+)"-
 '+%&%?%
/$%#1$'(4

#1&'8@$-7
&'$!1-5;(
%/-$-/!2
-06$'&(-
(!-(-'&1
%(%0(%?%
%#B!55.1%
$'

H6  !(?'
&&!7-#!#
1-0)1$-*
7!  -$-(
B!'5;()*
'&1%(%0()
*6$'&(-4

(!:/-$&%
?%/%$.7"
' _x

=
y
;

_y
=
!
�
y
!
!

2 0
x
!
�
x

3
+
B

co
s
z;

_z
=

p:

IJ8KLM

N1'#!#1-
0'/%"'+)
&'-13,1%%
#B!55.1%$
H6  !(?'
/$!&(-2(
-0?'$0%4

(!,-#"%0
&%+7-:#1&
!!!0--11
$-*0-$(%-
 '+%&%-/
$%#1$'(#1
&%#"%%$7
!4

('1'0! x;
y
;z

/-$!%7!,-
#"%-/%"
%%$7!('1-

z

IB!5!(7$!
,-#"'./%
&-$*4

(%#1;M8F
+'&!#!0%#
1!%1/'$
'0-1$%&%
#B!55.1%$
'!&(-2(
-?%&%+7-:
4

#1&!.& 
'+%&%0/$
%#1$'(#1&
-0%<-1#
6>-#1&%&'
1;5!A%%7
!(35!A%1
$!

/$-7-5;()
*B!"5'3#
%%1&-1#1&6
=>!*6#1'
(%&!&2!0
#./-$!%7!
,-#"!0"%
4

5-A'(!.08
O' !"#!$
6-0'0/5!
1676&(-2
(-?%&%+7-
:#1&!.B

=
B

1

3$-+%4

 !

!
(' '
+%&%:/5%
#"%#1!#6>
-#1&6-15!
A%%7('1%
,"'$'&(%
&-#!.

P
0

:
fx

=
0;
y

=
0g
;

5!A%1$!1
%,"!$'&(
%&-#!. P

0
:
fx

=
0;
y

=
0g
;

P
1

:
fx

=

s

!
� 

;y

=
0g
;

IP8PM

P
2

:
fx

=
!
s

!
� 

;y

=
0g
:

G,-&!7(%
3,1%%7('
%#%A'.1%,
"'P 0#6>
-#1&6-13-#
5!+(',-(
!./'$'0-
14

$%&�!

%7(%?%+(
'"'3'1$!
4-#5!+('
,-(!./'$
'0-1$%&�

!
$'+()
*

+('"%&8F#
-1$!1%,"
!5-<'1&
 '+%&%0/
$%#1$'(#1
&-('%#!

O
X

8Q%,"!

P
1

!P 2$'#/
%5'?'=1#.
#!00-1$!,
(%7$6?7
$6?6%1(%
#!1-5;(%
%#!OY8

@$!"%(-,
(%03 !"#
!$%&'((%0
+(',-(!!

�

!/$!#1$
-05-(!!+
(',-(!:

/'$'0-1$'



"(65=I/
$!/-$-*%
7-%1(-5!
(-:(%?%%#
B!55.1%$'
"5!(-:4

(%06M31%,
"!$'&(%&
-#!. P 1!

P
2

$'+A-?'=1
#.7$6?%1
7$6?'/%%
#!OX"

+
1

!"!18 9##5-76-0
6#1%:,!&%
#1;#%#1%.
(!:$'&(%
&-#!.&+'
&!#!0%#1!
%1/'$'4

0-1$%&%#B
!55.1%$'
H6  !(?'
8R'$'"1-$
6#1%:,!&%
#1!%/$-7-
5.-1#./%4

&-7-(!-0
!##5-76-0
%:7!('0!
,-#"%:#!
#1-0)35!
(-'$!+%&'
((%:&0'
5%:

%"$-#1(%#
1!(-/%7&
!<(%:1%,
"!8F!7$-
2-(!:5!(
-'$!+%&'(
(%:#!#1-0
)

%/$-7-5.=
1"%$(!*'
$'"1-$!#1
!,-#"%?%6
$'&(-(!.D

d
et

"

@
f
1
(�x

;�y
)

@
x

!
�

@
f
1
(�x

;�y
)

@
y

@
f
2
(�x

;�y
)

@
x

@
f
2
(�x

;�y
)

@
y

!
�

#

=
0:

IP8SM

O7-#;&&-
7-()#5-7
6=>!-%A
%+(',-(!.
Df 1(x;y)=

y
;
f 2

(x
;y

)
=
!
�
y
!

�
x
!


x

3
;

�x
;
�y

%A%+(','=
1"%%$7!(
'1)(-/%7
&!<()*1
%,-"3@

f
1
;
2
(�x

;�y
)

@
x

;
@

f
1
;
2
(�x

;�y
)

@
y

%A%+(','=
1#%%1&-1#
1&6=>6=
,'#1(6=/
$%!+&%7(6
=3&),!#5
-((6=&(-
/%4

7&!<(%:1
%,"-#"%%
$7!('1'0!

x
=

�x
;
y

=
�y

8 ""



 !"!#$%"&
'$&(%'#)%
*"!+,%,&%
-./012)3,
)4%"%4&'
!$5++&6%

�
2
!
S
�

+
J

=
0;

-./71

86%

S
=

@
f 1

(�x
;
�y
)

@
x

+
@
f 2

(�x
;
�y
)

@
y

;

J
=

@
f 1

(�x
;
�y
)

@
x

@
f 2

(�x
;
�y
)

@
y

!
@
f 1

(�x
;
�y
)

@
y

@
f 2

(�x
;
�y
)

@
x

:

9)",&:!"
!#$%"&'$&
(%'#)8)*"
!+,%,&;&
2%<$'=%6
*<>&?+&
6@

�
1
;2

=
S 2
�

r

S
2 4
!
J
:

A!4&B%2

S

&J+C)=%
%#),#"%$,
)?D)"2%
(%"%E4!"!
2%$"F)'G
&==;$)"!

H*DD&,8!

S
=

@
f 1

(�x
;
�y
)

@
x

+
@
f 2

(�x
;
�y
)

@
y

=
0
!
�

=
!
�
;

J
=

@
f 1

(�x
;
�y
)

@
x

@
f 2

(�x
;
�y
)

@
y

!
@
f 1

(�x
;
�y
)

@
y

@
f 2

(�x
;
�y
)

@
x

=
0(
!
�

)
!

1(
!
�
!

3

�x

2
)

=
�

+
3


�x
2
:

I)86!

�
1
;2

=
!
� 2
�

r

�
2 4
!
�
!

3

�x

2
:

-./J1

A!4&B%2
')C'$+%,,
F%E,!(%,
&; � 1;26=;
#!36)?&E
$"%:$)(%#
"!+,)+%K

'&;/ H=;$)(#&

P
0

-#))"6&,!
$!x=�x=

014)=*(!<
$';')C'$+
%,,F%E,!
(%,&;

�
1
;2

=
!
� 2
�

r

�
2 4
!
�
:

-./L1

 !

a

A

p

b c

d

B

B

B

B
1

2

3

4

1
2

"#$%&% '"(
)*+,+$+-(.
/#0-(+(1#
+(2+*3**$4
#1156*/,

78



 !"#!"$%
 %&'"()* 
+,-./"&0
12*3*"4%1
05+6

A
+
A

(�
!
A

)2
=
F

78-98:

+1+

A
=

F

1
+

(�
!
A

)2
:

78-9;:

 !"#$
%&'(%)
&)*)+&,
-'.)/0
('(&(1
23.%-1
2

0&4%55
6,0.'7
899%(
:'

<%105"!!
="/3&!=6
+)4%)%>36
+0/3 !"!
+,/"&%!3
!)!=?@/+
 =?4/"'A

)*3 1,B*
)%>%(@0>
+5")@%"31
$">3+5")@
%"0/3 !"!
+"%*!%)+
*"12!%4"
/"A

6"!!%(A

-C/3 !"!
+"/"&%!3!
3)!=?@/+
 =?%4+)=
 3"*, 1"!
+"!"1+!"
(A

!%$%/"&%!
3!)3 )13
>%!"1+!"
(!%6%)D+
11,*%/"E
0FF+!$3
4/+$3/6%
A

!+5")@%6
 %&'"()* 
++-C/3 !
"!+"6%G"
*+6"*21
+>%%'!%H
1+>%*/+
 "A

I")* "!!=
?/"#"!+,
 &3 +)+6
%)*+%*@
%JFF+D+"
!*% 0/3 
!"!+,-K*
%

%&!353"*H
5*% &3 +
)+6%)*+%
*43/36"*
/% %)D+1
1,*%/3+
 !"#!"$%
 %&A

'"()* +,
6%G"*)0I
")* % 3*2
1+>%%'+!
@%1">3*"1
2!=(/"G
+6H1+>%)
%A

)0I")* 0B
**/+/"G
+63-L3@
>0'"*4%@3
&3!%!+G"
H' 3+&!+
?, 1,B*)
,

0)*%(5+ =
6++%'+!
A!"0)*%(5
+ =(-</+
4%)*/%"!+
+/"&%!3!
)!=?@/+A

 =?3641+
*0'3 !"#
!"()+1=

B

7+1+) ,&3
!!=()!"
(43/36"*
/F:, 1,
A

"*),43/36
"*/%6-M3
/+)0!@"8-
N4%)*/%"!
=/"&%!3!
)!="@/+ 
="!"1+!"
(A

!%$%%)D+
11,*%/3H@
3G'3,+&
@%*%/=?4
/"')*3 1,
"*)%>%($
/3F+@&3 
+A

)+6%)*+@
 3'/3*33
641+*0'=
0)*3!% + 
#+?), =
!0G'"!!=
?@%1">3!
+(

%*/3))*/%
(@+6"G'
053)*%*%
( !"#!"$
% %&'"()*
 +,+)%>)
* "!!%(5
3A

)*%*%(%)D
+11,*%/3H
'1,/3&1+
5!=?&!35
"!+(43/3
6"*/3B-

L%$'3364
1+*0'3 !
"#!"$% %
&'"()* +,

B

6"!2#"!"
@%*%/%$%@
/+*+5"A

)@%$%&!35
"!+,B cH/
"&%!3!)!=
"@/+ ="
%'!%&!35!
=+!34%6
+!3B*/"&
%A

!3!)!="@
/+ ="1+!
"(!%$%%)D
+11,*%/3
)&3*0?3!+
"6-O3@)+
6060!+?

)6"I"! 
)*%/%!0>%
12#+?53)
*%*H")1+)
%>)* "!!3
,53)*%*3
%)D+11,*%
/3

)/%)*%63
641+*0'=
/3)*"*H+A
 )*%/%!0
6"!2#+?5
3)*%*H")1+
)%>)* "!A

!3,53)*%
*30>= 3"
*-L%$'33
641+*0'3
 !"#!"$%
 %&'"()* 
+, B)*3!
%A

 +*),>%1
2#"@/+*+
5")@%$%&!
35"!+,B c

H/"&%!3!)
!3,@/+ 3
,)*3!% +
*A

),!"%'!%&
!35!%(-<
%, 1,"*),
+!*"/ 31
&!35"!+(
53)*%*(p 1

;p
2
)H$'"4/+

  

E1,*%5@+

P
1

7@%%/'+!3
*3x=�x=

q

!
� 


:4%1053"*
),

�
1
;2

=
!
� 2
�

r

�
2 4

+
2�
:

7P-Q:

E1,*%5@+

P
2

7@%%/'+!3
*3x=�x

=
!
q

!
� 


:4%1053B
*),*%5!%
*3@+"

G")%>)* 
"!!="&!3
5"!+,7P-Q
:H@3@+'1
,*%5@+ P

1
-

</%3!31+
&+/0"6?3
/3@*"/%)%
>=?*%5"@
 &3 +)+6
%)*+%*43
/36"*%/% 

�
;�
;


-R3))6%*/
+' 3)105
3,S
<0
+
>0-

 !"#$%&
'
<0-

.J*%6)1
053"H")1+

�
<

0H*% F3
&% %64/%
)*/3!)* "
)0I")* 0"
**%12@%

%'!3*%5@
3/3 !% "
)+,P 0)@
%%/'+!3*3
6+�x=0
+�y=0-T
")%>)* "!
!="

&!35"!+,

�
1
;2

%4/"'"1,B
*), =/3G
"!+"67P-;
:-.+'!%H
5*% !"&3
 +)+6%A

)*+%*43/
36"*/3�7
+4/+4%1%
G+*"12!=
?H+4/+%*
/+D3*"12!
=?&!35"!
+A

,?H+ )10
53"@%!)"/
 3*+ !%$%
%)D+11,*%
/3H@%$'3
43/36"*/
'+))+43D+
+

�
=

0:)%>)* "
!!="&!35
"!+,� 1;2
, 1,B*),
'"()* +*"
12!=6++
/3&!=?

&!3@% H*%
")*2!"4%'
 +G!3,*%
5@3 P 0, 1
,"*),)"'1
%6-

T)1+G" �
>

0H*% F3
&% %64/%
)*/3!)* "
)0I")* 0"
**/+*%5
@+/3 A

!% ")+, P
0
;P

1
;P

2

H@%%/'+!3
*=@%*%/=
?&3'3!=
 =/3G"!+
"67P-U:-

M"4%' +G
!3,*%5@3

P
0

 !3531"@
%%/'+!3*
?3/3@*"/+
&0"*),)%>
)* "!A

!=6+&!35
"!+,6+H&3
'3!!=6+
 =/3G"!+
"67P-;:-T
)1+!2p �

<
�
<

2p
�

H

*%)%>)* "
!!="&!35
"!+, � 1;2
, 1,B*),
@%641"@)!
%A)%4/,G"
!!=6+-V
!+

+6"B*4%1
%G+*"12!
0B'"()* 
+*"12!0B
53)*24/+

!
2p

�
<
�
<

0H+%*/+A

D3*"12!0B
'"()* +*"
12!0B53)
*24/+0<

�
<

2p
�

-W%")*2!
"4%' +G!
3,

*%5@3 !
3531"@%%
/'+!3*4/
"')*3 1,"
*)%>%(!"
0)*%(5+ =
(+0)*%(
5+A

 =(F%@0
)H)%%* "*
)* "!!%-<
/+ �>2p

�

)%>)* "!!
="&!35"!
+,, 1,B*
A

),'"()* +
*"12!=6+
+%*/+D3*
"12!=6+H
*%")*2!"
4%' +G!3
,*%5@3P

0

)*3!% +*)
,0)*%(5+
 =60&1%6
-</+�<

!
2p

�

)%>)* "!!
="&!35"!
+,, A

1,B*),'"
()* +*"12
!=6++4%
1%G+*"12
!=6+H*%"
)*2!"4%' 
+G!3,*%5
@3

P
0

4/" /3I3
"*), !"0
)*%(5+ =(
0&"1-

M"4%' +G
!="*%5@+

P
1
;2

)+66"*/+5
!='/0$'
/0$0+ "'
0*)">,%'
+!3A

@% =6%>/
3&%6-X?)
%>)* "!!=
"&!35"!+,

�
1
;2

&3'3!= =
/3G"!+"6
7P-Q:H

+&@%*%/%$
% +'!%H5
*%4/+1B
>=?�)%>
)* "!!="
&!35"!+,
%)*3B*),
'"(A

)* +*"12!
=6++/3&
!=?&!3@%
 -W3@+6%
>/3&%6H!"
4%' +G!=
"*%5@+P

1
;2

!"



 !" #$% 
%&'"()*+  !"#$%&
'
>0+

,-$.)%"/
0(&!1(2.
!.)34.%$
4(5%$!&%/
6&%$!/&$
.'5($.07
(4(!5.!&%
* 

!5(0("&7
..4'*5($8
&%"* �>

0+95( !
" &$% 5&/
%$.:0*!;)
/2".)34*

�
<
!

2p
�

+<%"*!2
p
�
<
�
<

08$..%.=
( $.07(P

0

34&'%$(!"
 &$%.=.:

5&/%$.:0*
!;:1.7/%
+95(34&!
4(6(&$% 
!/%$.:0*!
;:1.7/%
34*3.".>
*?

$&"@5;A2
5(0&5* A
3(4()&$4(
'*%%*3(B*
*0<�<

2p
�

+C4*=."
@D*A

25(0&5* A
3(4()&$4(
'*%%*3(B*
*E �>2p

�

F.%.=( $
.07(P 0 
!" &$% 

/%$.:0*!;
)/2".)+ G%"*�<

08$.!1(
2.!.)34.
%$4(5%$!&
%/6&%$!/&
$$4*$.07
*4(!5.!&
?

%* P 0;P 1
;P

2

+9%.=( $
.07(P 034
*"#=;A2
5(0&5* A
3(4()&$4(
'*%%*3(?

B** �.%$(
&$% %&'".
)+H&3.'!
*>5;&$.0
7*P 1*P 2

 !" #$% 
5&/%$.:0*
?

!;)*/2"(
)*34*�

<
!

2p
2�

+C4*!2p
2�

<
�
<

0

.5*34&!4
(6(#$% 

!5&/%$.:
0*!;&1.
7/%;+I($
&)%$(5.!
 $% /%$.
:0*!;)*
1.7/%()*
34*

0
<
�
<

2p
2�

8*'("&&?
/%$.:0*!;
)*/2"()*
87.J'(�

>
2p

2�

+

 !"#$%
&'$(&')
$*'$%&
($+"!
,--./0
&1$)2/

-&-(&*)
23'$1)
&1/-2*
&-42..
*(&'$5
6772)
8$

()!*+$,
-./'5(:$
*%.%$. 5
* 4(!5.!
&%* .%B*
"" $.4(K
/11*5J(8

.34&'&"*$
@*A$*3!
2(!*%*).%
$*.$/34(
!" #6*A
3(4()&$4.
!8*%%"&'.
?

!($@%$4/7
$/4/1(2.
!.J.34.%$
4(5%$!(!
.74&%$5.%
$*%.%$. 5
*:4(!5.!
&?

%* 0).-1/
233!)1-4
$526'$&.
4&$*0&%7*
:(5("*28
0*%"&55;:
-7%3&4*?

)&5$*3.
%$4.&5*&1
(2.!;A3.
4$4&$.!+

 !"!"#$
%&'()*'+
,-./+-0
1%,-+23$
-

L(=.4($.4
5( /%$(5.
!7(34&'%$
(!" &$%.=
.:34.J4()
)/84(24(=
.$(55/#

!%4&'&MN
OPQRS+C4
.J4())(3
.2!." &$0
*%"&55.*
5$&J4*4.!
($@/4(!5
&?

5*&.%B*"
" $.4(K/
11*5J(8*
2)&5  3(
4()&$4;*
5(="#'( 
4&2/"@$($
!

!*'&1(2.
!.J.3.4$4
&$(*!4&)
&55.:4&(
"*2(B**+T
(=.0&&.75
.34.J4()
?

);34&'%$
(!"&5.5(
T*%+U+V+

W5.37()*
XX*X
X!!&4A5&:
0(%$*4(=.
0&J..75(
34.*2!.'*
$% %.?

 !

.$'&"@5.
'&:%$!*$&
"@5;&%"(
J(&);&*
)5*);&%
"(J(&);&
/4(!5&5* 
+

_�
=
!
� 2
�

+
B 2!

0
si

n
 
;

 !"#$%
_  

=

�

�
 

3� 8!
0
�

2

�

+
B

2!
0
�

co
s
 
:

 !"#&%

'()*+,-.-
/.0(1-2
+3456++2
07,869*+
.10(,,)-
6)()-3:)
+6;,5-.4
<

+26),=7.
;,83=6++,
>(.()602
3?*-+6+.>
 !"#$%< !
"#&%"@9,A
+*=.07,<

,?5.+*)2
+6;,5-.4
+2B),=67
7*7�=� 0
. = 0C
.A*;./60
3?*-+6+.1

581+6;,5
-.4+2B)
,=67"

� 2
�

0
=

B 2!
0

si
n
 

0
;

�

�
 

3� 8!
0
�

2 0

�

�
0

=
 
B 2!

0
co

s
 

0
:

D,A-6560
-7-*5?*)
;?*-26.
86-26=*(
).;6?-,E
,.-),?,E
,3?*-+6+
.>

.(8,4.0
.B;?*-26
=*()...B
86-26=*(
)."D?6A3
8F)*)6;,8
3=.0

�

� 2
�

0

�

2

+
�

2 0

�

�
 

3� 8!
0
�

2 0

�

2

=
B

2

4!
2 0

;

�
2 0

+
�

2 0

�

2� �
 

3�

4�
!

0
�

2 0

�

2

=
B

2

�
2
!

2 0

 !"#G%

'?*-+6+.
6 !"#G%;?
65()*-816
)(,9,>3?
*-+6+.6?6
A,+*+(+,>
7?.-,>58
1

,(H.881),
?*I3JJ.
+E*"K?6,
9?*A3606
E,79,866
;?,(),03
-.53"'0+
,<

4.0,96=
*().3?*-
+6+.1+*

3
�

4
�

!
0

L

3�

4�
!

0
�

2 0
+

3�

4�
!

0
�

2 0

�

2� �
 

3�

4�
!

0
�

2 0

�

2

=
3�

4�
!

0

B
2

�
2
!

2 0

;

.(568*60
A*06+3;6
?606++2B
L3

�
4
�

!
0

�
2 0

=
A

<-68.=.+
*CB*?*7)
6?.A3:<

M*17-*5?
*)*0;8.)
352-2+3
456++2B
3()*+,-.-
/.B(17,8
69*+.>C2

� �
=

�

B*?*7)6?.
A36)?*(()
?,>73064
53=*(),)
,>-+6/+
6E,-,A56>
()-.1.

(,9()-6++
,>=*(),)
,>,(H.88
1),?*C3

�
B

2

4
�

3
!

3 0

=
F

B*?*7)6?.
A36)*0;8
.)353

 !



 !"#$%&'
('")*+,'(
-*./01234
5671234860
123596.12
35:6)*%$;
("<

i!
0
_a

ex
p

(i
!

0
t)

+
i!

0
�

2
[a

ex
p

(i
!

0
t)
 
a
�
ex

p
( 
i!

0
t)

]

+
� 8

�

a
3
ex

p
(3
i!

0
t)

+
3a

2
a
�
ex

p
(i
!

0
t)

+
3a
a
�2

ex
p

( 
i!

0
t)

+
a
�3

ex
p

( 
3i
!

0
t)
�

=
B

ex
p

(i
!
t)

+
ex

p
( 
i!
t)

2

i!
0
_a

+
i!

0
�

2
[a
 
a
�
ex

p
( 

2i
!

0
t)

]

+
� 8

�

a
3
ex

p
(2
i!

0
t)

+
3j
a
j2 a

+
3j
a
j2 a

�
ex

p
( 

2i
!

0
t)

+
a
�3

ex
p

( 
4i
!

0
t)
�

=
B 2

ex
p

[i
(!
 
!

0
)
t]

+
B 2

ex
p

[ 
i
(!

+
!

0
)
t]

=,!"+-0<
#()"!0*+
.,";%"->
$!(.-"-0?
3@()*<-0
<7;'*a(t)

;
_a
(t

);
B 2

ex
p

[i
(!
 
!

0
)t

]

?.%?A',?
<"+%"--*
<"-?AB0<
0,?."%0;
0-(<07/*
'*!>"*,'
(A',?)!(
/C

'0;",/0)
*,'*?--><
0#()"!0*
+70.-(D
"<)!0E%0
F"-000G
<*F-*.>
C

-*,0'&#(
#-(/0-'"
H!(%()!0
$,!"+-"-0
03 !"#$%
&'('")*%$
;("',?

i!
0
_a

+
i!

0
�

2
a

+
3� 8
ja
j2 a

=
B 2

ex
p

(i
�t

)
;

123446

H+" �=!
 
!

0

C!(,,'!*I
/(<"F+$
;(,'*'*I
.-"D-"H*
.*#+"I,.'
0?0

,*E,'."--
*I;(,'*'*
I*,J0%%?
'*!(3

K"!")0D"
<$!(.-"-
0"123446+
%?/*<)%"
/,-*I(<)
%0'$+> a(

t)

.)*%?!C

->G/**!+
0-('(G

a
(t

)
=
�
(t

)
ex

p
[i
�

(t
)]
;

1H+"�(t)0

�
(t

)

0<"A',<
>,%<"+%"
--*<"-?A
B0G,?(<)
%0'$+>0
L(#>

/*%"E(-0I
63

i!
0

h

_�
ex

p
(i
�

)
+
i

_ �
�

ex
p

(i
�

)i

+
i!

0
�

2
�

ex
p

(i
�

)
+

3� 8
�

3
ex

p
(i
�

)
=
B 2

ex
p

(i
�t

)

_�
+
i�

_ �
+
� 2
�
 
i

3� 8!
0
�

3
=
 
i
B 2!

0
co

s
(�
t
 
�

)
+

B 2!
0

si
n

(�
t
 
�

)

 ."+"<#(
<"-$..0+
")*%-*IL
(#> =�

t 
�

70)"!")0
D"</*<)
%"/,-*"

$!(.-"-0"
..0+",0,
'"<>+.$G
+"I,'.0'"
%&->G$!(
.-"-0I7)!
0!(.-0.(?

 !

"#$%&%'()*
+,*-..-/0
1#$$02/+3-
4#1$+$5+14
#6*-34+32$
#1-35+4+.4
+,++$7#001
5+8

*-9:;;#4
,-%

'<



 !"#!$!"#%
% &'()$*
+ $!'% "*
'+%!#,-+
- "'%+./0
$!'% "+!1
(- ,-'22
)

2 3% !'
*3#*% (
* 45678/
9':");,
-'<+*';=
>? ! @-'3
'#!$.<'&
 >

"A4( -!-
#! $B+CC
.! -'D$C#
"',-'<+*
+2##!<+*
$+- "'%%A
#(-#:#CA

+ @% "C.
#!$.(-+&
'()$*#$%
 "A2+%'E
'C1%A2+)
$C "+.2+/
F-'<+*=
>?

$(-'"' E
+G'#!$. 
!!-'#*! -
+4"-)E%)
H(-+( 2
 G+*% (*
+IJKJ6/L
, 

2'$M!'@+
,-'%+BA2
 ,)!( :@
+-'!1$.'
"! 2'!+E#
$*+DE! @A
"$#! E*+

 ! @-'3'#
2A;!-'#*
! -+4( (
':'C+""+
:+2)H @C
'$!1/NC.
O! , *% (
>

*+: 
C3%A@A!
1%'3'!A
:C. @#+;
 $#4P&%'E
 *&'*-A!
 , &'2*'
Q/

R( 2 G1
H+%$!-)2
#%! "S
SS+S
S2 3% "
-)E%)H)$
!'% "+!1

(-#:#CA(
 *'&'%+4/
9'%+3%#
2,-'<+*#
 ! @-'3'#
!$."-#2#
%%'.-#'C
+>

&'B+.* C
#@'%+4/9
'E'C1%A#
)$C "+.+
%!#,-+- "
'%+."A@+
-'H!$.()
!#2

(#-#2#G#%
+.*)-$ -
 "%',-'<
+*';=>?/
T  -:+%'
!A*)-$ -
 "D$  !"#
!>

$!")HG+#
%'E'C1%A
2)$C "+.
2 $B+CC.
! -'D ! @
-'3'H!$.
" *%';=
+

?( :,-'<
+*'2+=>?
/U'-'2#!
-A $B+CC
.! -'&':
'H!$.-#,
)C.! -'2+
$

$  !"#!$!"
)HG+2+(
 :(+$.2+/
V-#2.+%!
#,-+- "'%
+."" :+!
$." *%#
6/

T% (*'5W
XJ6YWZJ[67
Y?$C)3+!
:C.$ ;-'
%#%+.( $
C#:%#4-#
'C+&'B++
"

<'4C/T%
 (* 45WX
J\YW8]^[K
2 3% $ ;
-'%.!1+&
 @-'3#%+
.%'(-'"
 2

,-'<+*#=
>?",-'<+
E#$*+#<'
4CA_`ab
/

 !"!#$
% c/9'4!+

'%'C+!+E#
$*+"$#$ 
$! .%+.-
'"% "#$+.
$+$!#2AP
d/cQD(- "#
>

$!++;'%
'C+&P!+(
$ $! .%+.
-'"% "#$+
.+)$! 4
E+" $!1"
&'"+$+>

2 $!+ !
&%'E#%+4
('-'2#!- 
" �;�Q/e
$( C1& "'
!1<+*$+-
 "'%% #

( C 3+!#
C1% #&%'E
#%+#* O<
<+B+#%!'
:+$$+('B+
+ �P&':'#
!$.(-#>

( :'"'!#C
#2Q/

d/9'(C 
$* $!1('
-'2#!- "

�

>�%'%#$!
+C+%++D
-'&,-'%+E
+"'HG+#

 @C'$!+$
-'&%A2!+
( 2( "#:
#%+.D:C.
*'3: , +
&%'4:#%%
A;$ >

$! .%+4-
'"% "#$+.
/

f/e$( C1
&).(- ,-
'22)E+$C
#%% , +%
!#,-+- "'
%+.:+<<
#-#%B+'C1
>

%A;)-'"%
#%+4D( $!
- +!1!+(
+E%A#*'-
!+%A<'&
 "A;!-'#
*! -+4

" *-#$!%
 $!.;$ $!
 .%+4-'"
% "#$+./g
%'E#%+.(
'-'2#!- "

�

+�

: C3%A@
A!1"&.!A
+&$  !"#!
$!")HG+;
 @C'$!#4
P$2/(/dQ
/NC.

 !

%+E#$* , 
" &:#4$!"
+.%#@ C1
M'.+-'$
$!- 4*'2
#3:)E'$!
 ! 4"%#M
%#>

, " &:#4$
!"+.+$ @
$!"#%% 4
E'$! ! 4
 $B+CC.! 
-'2'C'P

B
<
<

1;
j!
 

!
0
j<

<
1Q/ V-'2*';

$:#C'%%A;
(-#:( C 3
#%+4(-+@
C+3#%% #
-#M#%+#2
 3% +$>

*'!1""+:
#,'-2 %+
E#$* 4<)
%*B++D('
-'2#!-A*
 ! - 42#
:C#%% 2#
%.>

H!$." "-
#2#%+D

x
(t

)
=
R
e

[a
(t

)
ex

p
(i
!

0
t)

];

,:#a(t)>
2#:C#%% 
2#%.HG'.
$.* 2(C#
*$%'.'2(
C+!):'/h
! -#M#%+
#

(#-#(+M#2
""+:# x

(t
)

=
1 2

[a
ex

p
(i
!

0
t)

+
a
�
ex

p
( 
i!

0
t)

];

Pi/cjQ

,:# a� >*
 2(C#*$% 
$ (-.3#%%
'."#C+E+
%'D+""#
:#2: ( C
%+!#C1% #

)$C "+#%'
* 2(C#*$%
)H'2(C+
!):)

_a
ex

p
(i
!

0
t)

+
_a
�
ex

p
( 
i!

0
t)

=
0:

Pi/ckQ

R)E#! 2
O! , : ( 
C%+!#C1% 
, )$C "+.
"AE+$C+2
(#-")H+"
! -)H(- 
>

+&" :%)HD
+( :$!'"+
2-#M#%+#
"+$; :% #
)-'"%#%+#
/

NC.(#-" 
4(- +&" 
:% 4( C)
E'#2

_x
(t

)
=

1 2
[_a

ex
p

(i
!

0
t)

+
i!

0
a

ex
p

(i
!

0
t)

+
_a
�
ex

p
( 
i!

0
t)
 
i!

0
a
�
ex

p
( 
i!

0
t)

]

=
1 2

[i
!

0
a

ex
p

(i
!

0
t)
 
i!

0
a
�
ex

p
( 
i!

0
t)

]:

Pi/dlQ

NC."! - 
4>

�x
(t

)
=

1 2

�

i!
0
_a

ex
p

(i
!

0
t)
 
!

2 0
a

ex
p

(i
!

0
t)
 
i!

0
_a
�
ex

p
( 
i!

0
t)
 
!

2 0
a
�
ex

p
( 
i!

0
t)
�

=
i!

0
_a

ex
p

(i
!

0
t)
 
!

2 0 2
[a

ex
p

(i
!

0
t)

+
a
�
ex

p
( 
i!

0
t)

]:

Pi/dcQ

" 



 !"�#$%
&'()*!$+�

#,$-$./'
"0$1(234
5"-*'6)$)
"&/'*7$"
)89

 

!
2 0
 
p2
�

�
co

s
�

+
2�
p�

si
n
�

+
3 4
�
�

3
co

s
�

=
B
;

:;3<=>

 

!
2 0
 
p2
�

�
si

n
�
 

2�
p�

co
s
�

+
3 4
�
�

3
si

n
�

=
0:

:;3<?>

@%1/A(%
8'$ $"%B"
*5$C1"1(9
:;3<=>1$

co
s
�

+$8'$ $"
%B"*5$C1
"1(9

:;3<?>*%1
/A(%1$ s

in
�

+(8'/A(%
'"CB"7$8
)((&5$CB
"7$8)(*5
$C1"1(2D

 

!
2 0
 
p2
�

�
+

3 4
�
�

3
=
B

co
s
�
:

:;3<E>

@%1/A$9
:;3<=>1$

si
n
�

3$:;3<?>
#1$cos�

(CB7()$9
C)/5/"*5
$C1"1("

(-(-&"5C
/ /+&/'*7
(% 2�

p�
=
B

si
n
�
:

:;3<F>

G)/0B(-0
"A$)6-$C
(8(%/8)(
/)�+C/-C
"!"%/0"7
$8)(*5$C1
"1(2:;3<E
>(

:;3<F>C.C
$!5$)(8'
/A(%3H5(
I)/%/0/-1
$7(%7"5"
- A.C$!5$
)$%&'()*
#

!B./'"0$
1(2 �2 =A

345"-*'6
)$)"&/'*7
(%*5$C1"
1("!'95
"-/$1$81B
J

.5(CBJ 9 16
�

2
A

3
+

3 2
�
 

!
2 0
 
p2
�

A
2

+
h

 

!
2 0
 
p2
�

2
+

4�
2
p2
i

A
 
B

2
=

0:

:;3<;>

 !"#$%
&'(')(
$(*+'%'
,'-./$
)&-.+,
0)1123
+$%

4566)
'7%89+
15:(''
+(;(3+
<+;;(
<1(''+

;('2=>
).,2/+
;91(/,
'-.%;
91)35<

K$&(L"%
*5$C1"1("
/8M(''9)/
5$N*,,(
1 $CC(!"

�x
+
�

_x
+
!

2 0
x

+
�
x

3
=
B

co
s
!
t:

:;3<O>

K!"86+&/#
&5"A1"%*
+�#./I,
,(M("1))
5"1(9+!2 0

#8/08)C"1
1$97$8)/
)$

./'"0$1(2
:('(7$8)/
)$'(1"21
BJ./'"0$
1(2>+�#&
$5$%")51
"'(1"21/8
)(+

B
;!

#$%&'()*
!$(7$8)/
)$C1"L1"
 / $5%/1
(7"8./ /C
/-!"28)C(
93

P*!"%&/'
$ $)6+7)/
(88'"!*"%
B2/8M(''
9)/50'(-
/.. $5%
/1(7"8./#

%*/8M(''
9)/5*+)/"
8)6)5"1("
1"0/'6L/"
(1"'(1"2
1/8)68'$0
$9: j�j<<

1;
j�
j<

<
1>3Q5/%"

)/ /+0*!"
%&/'$ $)
6+7)/$%&
'()*!$C1
"L1" / $
5%/#

 !

I)/ /&5/
(1)" 5(5/
C$)68(8)
"%**5$C1
"1(2C&5
9%/%C5"
%"1((-

1"8./'6.(
J1$7$'61
BJ*8'/C(
2C/.5"8
)1/8)(.$
A!/ /(-
CB05$1#

1/ /8/8)/
91(95$C1
/C"8(93H
/8)5/()6
7(8'"11/
&5()9 (C$
RS("(

/))$'.(C$
RS("%1/
 //05$-(9
8"!'/CBJ
)/7".3N'
9&/8)5/"
1(9/)#

)$'.(C$RS
(J%1/ //
05$-(2CB
05$)61"8
./'6./1$
7$'61BJ*
8'/C(2

C/.5"8)1
/8)(8"!'
/C/2)/7.
((&5/(1
)" 5(5/C$
)68(8)"%
**5$C1"#

1(2C&59
%/%C5"%"
1(3N'9&
/8)5/"1(9
&5()9 (C$
RS(J%1/
 //05$#

-(2CB05$
)61"8./'
6./1$7$'
61BJ*8'/
C(2C/.5
"8)1/8)(8
"!'/C/2

)/7.((&
5/(1)" 5(
5/C$)68(
8)"%**5$
C1"1(2C/
05$)1/%C
5"%"1(3

E3N'9*.
$-$11BJ&
5"&/!$C$)
"'"%-1$7
"1(2&$5$
%")5/C&/
8)5/()6/
0#

S*R.$5)
(1*5$8&/
'/A"1(9,
$-/CBJ)5
$".)/5(2+
-$!$C$91
$7$'6#

1B"-1$7"
1(9C5$-1
BJ/0'$8)
9J,$-/C/
 /&5/8)5$
18)C$3

F34B&/'1
()6&*1.)
B=(E!
'9./18"5
C$)(C1/ /
/8M(''9)/
5$N*,#

,(1 $:&5
( �=0>
3H5/(-C"
8)(85$C1
()"'61B2
$1$'(-&/
C"!"1(9

./18"5C$)
(C1/ /(!
(88(&$)(C
1/ //8M(
''9)/5/C3 "#



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

('-&)
&/)&
.&&"
0*##
1-&,(

2344
*).(

 !"!"#$%
%!&'()$
*+,'%$%($
%$-(%$.%!
/!01!%2$+
',3('%!/!
0,'3!%!&4

%!/!!25(
--63!+,&
!7%!8,9(
2,3:2-$)*
;#(&!"+
,8!&

�x
+
f

(x
)

=
0;

<=>?@

/)$f(x)4
'!8'+,#,;
#,62(-,0
)$.23'*;#
,6%,2(23
$&*9+(!
31-!%$%((

!32!23!6%
(6+,'%!'
$2(6>A3!
7$*+,'%$
%($&!7%
!9$+$9(2
,3:''()$
B

�x
+
d
U

(x
)

d
x

=
0

<=>C@

8)$2:U(x
)

49!3$%5(,
-:%,6D%$
+/(62(23
$&E>F!3$
%5(,-:%,6
D%$+/(6(

'!8'+,#,;
#,62(-,
2'68,%E2
!!3%!G$%(
$&

U
(x

)
=

Z

f
(x

)d
x
:

H+,'%$%(
$%$-(%$.
%!/!!25(
--63!+,&
!7%!9+!
(%3$/+(+!
',3:> '$
)$&

9$+$&$%%*
;_x=v0(
9$+$9(G$&
*+,'%$%($
!25(--63!
+,

d
v

d
x

d
x d
t

+
d
U

(x
)

d
x

=
0;

v
d
v

d
x

+
d
U

(x
)

d
x

=
0:

 +$8*-:3
,3$(%3$/+
(+!',%(6
9!-*I,$&

v
2 2

+
U

(x
)

=
E
:  !

 !"#$%
&'(')(
$(*+'%'
,'-./$
)&-.+,
0)1123
+$%

4566)
'7%89+
15:(''
+(;(3+
<+;

7%$;+'
):(,/+7
+=%1%'
,%

J,22&!3+(
&'E'!)
*+,'%$%(6
+$8!%,%2%
EK1+('E
K)-6!25
(--63!+,

L*MM(%/,

�x
+
�

_x
+
!

2 0
x

+
�
x

3
=
B

co
s
pt
:

<N>?O@

F+$)9!-!
7(&0I3!
%$-(%$.%!
$2-,/,$&!
$�x3 &,-!
9!2+,'%$%
(;2-(%$
.4

%E&(2-,/
,$&E&(*+
,'%$%(6<N
>?O@> D3!
&2-*I,$1
!-$",%(6
"*)*3"-(
84

1(1/,+&
!%(I$21(&
0,&9-(3*
),!2%!'%
!./,+&!%
(1(03!$2
3:/,+&!%
(1(

%,I,23!3
$ p0&%!/!
"!-:G$,&
9-(3*)'E
2G(K/,+&
!%(1>P-$
)!',3$-:%
!

+$G$%($*
+,'%$%(6
<N>?O@&!7
%!8,9(2,3
:''()$

x
(t

)
’
a

co
s
pt

+
b

si
n
pt
:

<N>??@

L-6!9+$)
$-$%(61!D
MM(5($%3
!'a(b9!
)23,'(&+
$G$%($<N>
??@'*+,'
%$4

%($<N>?O@
>P-,/,$&
E&(21+,
3%E&(I,2
3!3,&("*
)$&9+$%$
"+$/,3:>L
,%4

%E.9!)K!
)1!9+$)
$-$%(;9+
("-(7$%%
EK+$G$%
(.)-6%$
-(%$.%EK
2(4

23$&%,8E
',$326 !
"#$# %&
' #()*!+
,#%#-&.&
(+&> +$8
*-:3,3$9!
4

-*I,$326  
a
p2

co
s
pt
 
bp

2
si

n
pt
 

2�
pa

si
n
pt

+
2�
pb

co
s
pt

+
!

2 0
a

co
s
pt

+
!

2 0
b

si
n
pt

+
3 4
�
 

a
3

co
s
pt

+
b3

si
n
pt

+
a

2
b

si
n
pt

+
a
b2

co
s
pt
�

=
B

co
s
pt

P/+*99(+
!','1!DM
M(5($%3E
9$+$)cosp

t

(sinpt09!
-*I(&2(2
3$&**+,'
4

%$%(.B
 

!
2 0
 
p2
�

a
+

2�
pb

+
3 4
�
 

a
3

+
a
b2
�

=
B
;

 

!
2 0
 
p2
�

b
 

2�
pa

+
3 4
�
 

b3
+
a

2
b�

=
0:

F$+$.)$&
19!-6+%E
&1!!+)(%
,3,&

a
=

�
co

s
�
;

b
=

�
si

n
�
; "#



 j
j<<1!
"#$%&'(
)*+,- !

(A
)

=

r

!
2 0

=
3 4


A

2

’
!

2 0
+

1 2

3 4


A

2
+
::
:

=
1

+
3 8


A

2

 -().(&/(
%0-11,2+
,(%&%,1&3
'.3&0,1,
4-5.1.6-
!"73,01-1
.-3-8&1,1
(9

1:;43.0:
;<3.1.',
-%0.5

jA
j=

B
q

(!
2 0

+
3 4


A

2
 
!

2
)2

+
�

2
!

2
;

A
2
[(

3 4


A

2
 
!

2
+
!

2 0
)2

+
�

2
!

2
]
=
B

2
:

 =">!

?3. �=0

<&)*+.'*
3,01-1.-
3-8&1,1(1
&@43.0&@
5)24&1(-
30,%.01&A
&

1-).1-@1&
A&&(6.))
2%&3,<3.
A,3'&1.+-
(4&'0&85
-@(%0..

A
(3 4


A

2
 
!

2
+
!

2 0
)

=
B
:

 ="B!

?3.<&(%3
&-1..3-8&
1,1(1:;4
3.0:;,'<
).%*5,01
-C1-@(.)
: B20)2-
%9

(2<,3,'-
%3&'D4,E
5&'*F.4(
.3&0,11&'
*81,+-1.G
,'<).%*5:
01-C1-A&

0&85-@(%0
.2(&&%0-%
(%0*-%(0&
23-8&1,1(
1,243.0,
2"73,01-1
.-3-8&1,1
(9

1:;43.0
:;20)2-%
(24*/.+-
(4.'*3,0
1-1.-'H.
()-5&0,%-
)I1&H'&E
-%

.'-%I)./
&&5.15-@
(%0.%-)I1
:@4&3-1I
H)./&%3.
5-@(%0.%-
)I1:;4&3
12"

?3-E5-+
-'&<.(:0
,%I20)-1
.-1-).1-
@1&A&3-8&
1,1(,H<3&
0-5-'0:0
&5

*3,01-1.2
3-8&,1(1:
;43.0:;
-J-53*A.
'.'-%&5,
'."

 !

K%&(&&%1
&C-1.-&%
3,E,-%8,
4&1(&;3,
1-1.2$1-
3A..04&
1(-30,%.0
1&'

1-).1-@1&
'&(6.))2
%&3-"L5-(
I E9<&)1
,2$1-3A.2
HU(x)9<&
%-16.,)I1
,2

$1-3A.21
-).1-@1&A
&&(6.))2
%&3,"

#:3,E,2

v

&%xH8,<.
C-'*3,01
-1.-%3,-4
%&3..1,F
,8&0&@<)
&(4&(%.

v
=

p

2[
E
 
U

(x
)]
:

 M"N!

L1,20.5
<&%-16.,)
I1&@F*1
46..H'&E
1&<&(%3&
.%IF,8&0
:@<&3%3
-%

1-).1-@1&
A&&(6.))
2%&3,"

?3&0-5-'
<&(%3&-1.
-F,8&0:;
<&3%3-%&0
5)24&1(-
30,%.01&A
&H,0%&9

1&'1&A&&
(6.))2%&3
,O*FF.1
A,

�x
+
�
x

+


x

3
=

0

 M"M!

0()*+,2; ,!�>0;

>

0H
/! �<0;


>
0H

0!�>0;

<

0"
73,01-1.
-&(6.))2
%&3,'&E1
&8,<.(,%I
4,4

�x
+
d
U

(x
)

d
x

=
0;

%&A5,
U

(x
)

=

Z

(�
x

+
�
x

3
)d
x
;

P,4.'&/3
,8&'<&)*
+,-'0201
&'0.5-<
&%-16.,)I
1*GF*14
6.G

U
(x

)
=

1 2
�
x

2
+

1 4


x

4
+
C
:

 M"Q!

?&0.5*<
&%-16.,)I
1&@F*14
6..'&E1
&)-A4&<
&(%3&.%I
;,3,4%-31
:@

0.5F,8&0
:;<&3%3-
%&0"R,4(
.'*':.'
.1.'*':
A3,F.4&0
<&%-16.,)
I9

1&@F*146
..(&&%0-%
(%0*G%%&
+4,'3,01
&0-(.2H<3
.+-''.1.
'*':(&&%
9

0-%(%0*G%
(&(%&21.2
'3,01&0-
(.2%.<,
6-1%3H,'
,4(.'*':
9(-5)&0:
'

(&(%&21.2
'3,01&0-
(.2"S-5)
,..;(-<
,3,%3.(:
3,85-)2G%
0F,8&0&'

<3&(%3,1(
%0-&/),(%
.(3,8).+
1:'<&0-5
-1.-'"7/
-5.%I(20
$%&'H,%,
4

E-<3&5-)
,%I<&(%3&
-1.-F,8&
0:;<&%3-
%&0<&0.5
*<&%-16.
,)I1&@F*
149

"#



 !!"#$%
#!&#'(()
*+#,!"#&
+-.#"/0)
1#'2.3456
+-$(%!(7
8/9:;.-1!<
("

3+-5%(%!(
=-.#56>*
+-(?*#+!@
A'4?#%)(
+5-*!5%#,
##) !''4
*#+-B3=
C

=!%,-

v
=

r

2E
 

2C
 
�
x

2
 

1 2


x

4
:

78/D:

E-A-5-4?
#%?+(*%6(
.%-F(%!4
1-+-"(*+#
5?#'(&-*(
'2%#@)!)
*("67 �;


:

!((%-F-'
2%6(3)'#
5!455!A(
1#'%#@.-
1-)(%%#@
G%(+,!!7E

!C:;"#$
C

%#%-=-.
#5#@1'#)
#?#)*!)*+
#!*2)("(
@)*5-*+-
(?*#+!@A
'45)(>*+
(>

1(+(F!)'(
%%6>56<
()'3F-(5
C7-:;7&:!
75:/

 !"#$%
&'$(&')
$*'$%&
($+,!
-../01
&2$)30

4.('&5.
(2$6$7
&2&8&9
'&.('$)
.(2$

:&).0'2
$(32)&8
&&.;3/
/*(&'$
<4663
)8$

 !"#$%
&'()*1#)
*+#!*25!
A1#*(% !
-'2%#@=
3%? !!?#
%)(+5-*!5
C

%#,##) !
''4*#+-B
3==!%,-;
#1+(A('!*
2?-?!."
(%(%!41#
*(% !-'2%
#@

=3%? !!
5'!4H*%-
)*+3?*3+3
=-.#5#,#
1+#)*+-%)
*5-

+!(',)
-.."!,'/
%0-1**(#
+(*!F()?!
@-%-'!.;
F!)'(%%6@
G?)1(+!C

"(%*!1#
)*+#(%!(=
-.#56>1#
+*+(*#5/

 !"!"#$
%&'()*'+
,-./+-0
1%,-+23$
-

I-&#+-*#+
%-43)*-%#
5?-1+(A)*
-5'4(*)#&
#@1+#,+-"
"3;+-.+-&
#*-%%3H

5)+(A(J
KLMNOP/Q
+#,+-""-
1#.5#'4(*
%-&'HA-*2
5!A1#*(%
 !-'2%#@

=3%? !!!
=-.#56@1
#+*+(*#) 
!''4*#+-
B3==!%,-
A'4.-A-5
-("6>1-C

+-"(*+#5
)!)*("6/R
-&#F((#?%
#1+#,+-"
"61+(A)*
-5'(%#%-
R!)/8/S/

T%#1?-"!
T%#1?-"!
U U!U
U55(+>%(@
F-)*!+-&#
F(,##?%-
1+#!.C

5#A!*)4)#
#*5(*)*5(%
%#.-13)?
!#)*-%#5
?-!%*(,+
!+#5-%!4/
V)*-%#5!*
2

1+#,+-""
3"#$%#*
-?$(?%#1
?#@WXYZ/

[-,+-=!?
(\C]7\:!.
#&+-$-(*)
41#*(% !
-'2%-4=3
%? !41+!
.-A-%%6>

1-+-"(*+-
>#) !''4
*#+-B3=
=!%,-;%-
,+-=!?(\
C^#*#&+-$
-(*)4=-.
#C

56@1#+*+
(*#) !''
4*#+-/_+
-=!?\C^
-5*#"-*!F
()?!#F!`
-(*)4#**
+-C

(?*#+!@?
-$A6(9a
aa<-,#5
!%*(,+!+#
5-%!4/b-
?$(G*#"
#$%#)A('
-*2

 !

Q#A)*-5!"
7D/9:C7D/c
:53+-5%(
%!(7D/d:

 
!

2 2
A

[e
x
p
(i
!
t)

+
ex

p
( 
i!
t)

]
+

i!
� 2
A

[e
x
p
(i
!
t)
 

ex
p
( 
i!
t)

]+

+
!

2 0 2
A

[e
x
p
(i
!
t)

+
ex

p
( 
i!
t)

]

=
B 2

[e
x
p
(i
!
t)

+
ex

p
( 
i!
t)

];

A
(!

2 0
 
!

2
+
i!
�

)
=

B
;

jA
(!

2 0
 
!

2
+
i!
�

)j
=
jB
j;

q

A
2
[(
!

2 0
 
!

2
)2

+
!

2
�

2
]

=
B
;

jA
j=

B
p

(!
2 0
 
!

2
)2

+
!

2
�

2
:

7D/D:

e6+-$(%!
(7D/D:45'
4(*)43+-5
%(%!("+(
.#%-%)%6>
?+!56>'!
%(@%#,##)
C

 !''4*#+-
/f)'!A!
))!1- !4
#*)3*)*53
(*7�=0

C)'3F-@?
#%)(+5-*!
5C

%#,##) !
''4*#+-:;
*#1+!)*
+("'(%!!
F-)*#*65
%(<%(,#5
#.A(@)*5!
4?

)#&)*5(%%
#@F-)*#*
(#) !''4
*#+-(!"

!
0
)

!1#)*#4%
%#".%-F(
%!!-"C

1'!*3A65
%(<%(,#5
#.A(@)*5!
47 B=co

n
st

:;-"1'!*3
A-3)*-%#5
!5<!>)4;

56%3$A(%
%6>?#'(&
-%!@)*+(
"!*)4?&
()?#%(F%#
)*!(jAj"

1
)/V*"(C

*!";F*#
&()?#%(F%
6@+#)*-
"1'!*3A6
56%3$A(%
%6>?#'(&
-%!@"#$
(*

1+#!)>#A!
*2!1+!#
F(%2"-'#
";%#?#%(
F%#".%-F
(%!!-"1'
!*3A65%(
<C

%(,#5#.A(
@)*5!4/e
A!))!1-*!
5#"#) !'
'4*#+(-"
1'!*3A-5
6%3$A(%%
6>

?#'(&-%!@
5)(,A-?#%
(F%-;!;F
(""(%2<
(1#*(+!

�

5#) !''4
*#+(;*("

#)*+((!5
6<(+(.#%
-%)%-4?+
!5-4/

e3+-5%(%
!!+(.#%-%
)%6>?+!5
6>7D/D:3F
*("1#1+-
5?3?F-)*
#*(55!A(

!
2
(A

)
=
!

2 0
+

3 4


A

2
:

7D/g:

h*-.-5!)
!"#)*2F-
)*#*6?#'
(&-%!@#*
-"1'!*3A6
)#51-A-(*
)+-%((1#
C

'3F(%%6"
!56+-$(%
!4"!7c/Sa
:!7c/dd:;
()'!1-+-"
(*+%('!%
(@%#)*!"
-'

"#



 ! "!

#$

 !

%#
 !&

"

 '(

)*)+
),

!-./#
*0

12$

)"3#
//&*
)+

.'+'"
*

!'*

4!-'
%!*
5

6 '7
 88

"#/0

9

:

!(#-

);+!
4)-$

62<

)

1

#4

+'4
) ! "
!

.+)#
"

<

)

1#*

4!

"%'
*

 '/#
 ', )
=)

"

16#
=

!

%!"
*)*2

!
=

!
(A

)9

>*)
;2

.)/0
%#
*5

0+!
6 ' 
#'

+'4
) ! "
 2<

(+#
62<

 '/#
 ', )
=)

)"3#
/?

/&*
)+!$

+!""
-)*+
#-

&6/
' #'

+'4
) ! "
!

6

/# '
, )-

)"3#
//&*
)+'$

4!*'
-

0%
*'-

@A
A'(*

 '#4
)

<+)
  )"*
#

#

6

0+!
6 ' 
#'

+'4
) ! "
 2<

(+#
62<

66'
1'-

.).+
!6(0

(

%!"
*)*'
9

B!.#
7'-

0+!
6 ' 
#'

/# '
, )=
)

)"3#
//&*
)+!

.+#

6 '7
 '-

=

!+-)
 #%
'?

"(

)-

6)4
1',"
*6#
##

•x
+

�
_x

+
!

2 0
x

=
B

co
s!

t;

CD
9EF

=

1'

B
;!

?

!-./#
*0

1!

#

%!"
*)*

!

6 '7
 '=)

6)4
1',"
*6#
&$

�

?

.!+!
-'*+

1#"
?

"#.!
3##
$

!
0

?

");"
*6' 
 !&

%!"
*)*

!

/# '
, )=
)

)"3#
//&*
)+!9

G'+
'.#7
'-

0+!
6 ' 
#'

CD
9EF

•x
+

�
_x

+
!

2 0
x

=
B 2

ex
p(

i!t
)+

k:
c:

CD
9H
F

CI9
J9

?

(

)-./'
(

" )

?

").+

&K

'  !&

6'/#
%#
 !F

#

;0

1'-

#"(

!*5

+'7
' #'

6

6#1
'

x(
t)

=
R

e[
A

ex
p(

i!t
)]

=
A 2

ex
p(

i!t
)+

k:
c:

=
1 2[A

ex
p(

i!t
)+

A
ex

p(
 

i!t
)]

;

CD
9LF

=

1'

A

?

.)"*
)

&  !
&

1',"
*6#
*'/5
 !&

6'/#
%#
 !$

.+'1
"*

!6/&
8M
!&

");)
,

!-?

./#*
0

10

62 
0K1
'  2
<

(

)/';!
 #,9

N2
%#
"/#-

.+)#
46)

1 2
'

_x
=

1 2[i!
A

ex
p(

i!t
)

 
i!A

ex
p(

 
i!t

)]
;

CD
9O
F

•x
=

1 2[ 
!

2 A
ex

p(
i!t

)
 

!
2 A

ex
p(

 
i!t

)]
;

CD
9PF

 !

"#$
%

&%
'(

)*+
,*-.
.-

/01

2+$
3*+
45#
1

2+3
456
#-0
75+
8

9:5
;6#
#

#

9-<
+=>
?

2+*
3*4
3+=

+$6
#00
13+
*-

@:
99#
5,

-%

A'


