
���������
	���� ��
�������� � ��� ���������

����� �!�#"%$&�('*),+�-.�0/21436587�3 9 :;1438<�=>:@?;3@AB7�CD9 ? E&7

FHGJILK!M4N�O�PRQTSUIWVYX[ZD\�]^SU\

_!`2a@b2cedgf(h&i8jkaLl�m0n�oTp,jTo�qerts0uRvgw x
7�<zy�38{4|}? :T58?�E&?�~€•

x
=>:;1�:@{�•ƒ‚

y�7&5k1�:@= {�<214„…14y�„ =>:;1(5†1‡„‰ˆ 14y�38?;<�?;<.5k1(58Š�?‹E&?Œ„>1#~€•
x

=>:;1�9Ž••{�„ ~^‚

Š.14<�Š#•J‘�38=
x

58=>14<‡=[?;„
xtx

?;7
x

:@{�„‰’ „>14C“{�3k1�E&{�3
x

‘214<•E&?
x

?;<0”�{�„ 7&‚

y21(5�„‰ˆ
rts0u

14„2•B?;y214365k14•Y?;<.5�E&?B–*•
x

=>:;1tE&?;„2•—1�”0=>E
x

{�<‹•J{�„ „ ?@‚

Š�?�/˜1™•R1438{�„ = <21šE&?;„t›˜{�3kE
q€œJ•Bž—v

9˜Ÿ�ˆ 1�E&38?  ;1šE&?¡„>1Žy2¢4Š�= ‚

<21ƒ£R?;CŒEgˆ 1�¤.7�?
x

5�38? :@7�3
xRw x

‘.5658yD¥ ¦�¦�£�£�£�9 {�y“?;<
x

{�7�3k:@?By�‘0§.‚

x
=>:

x
9 {�38Š

q
”�?;Š�?;7z„>1�¨2Š�7�3k1z©

v
9

œJx
583k1�:T5k1BEgˆ 7�<ƒ:@{�<(|}7�<.5LEgˆ 7&58= ‚

„ = 5k1(5
x

y“?;3By�38{�Š�3k14•†143…?;<¡ª.1�”(1
q,ž

y�y�„ =>:;1(58= {�<
u

38{�Š�3k14•Y•Y?;3

«
<.58?;36~,1�:@?�/

ž˜u

«

v
~€{�38•†1�E&?

x
y“?;3BE&= ~€?;38?;<.5

x
y21�¤.7�?@5

x
9

œ
„

x
147&‚

58{�3
x

‘214<¬E&?
x

?;<0”�{�„ 7�y21(5%7�<
x

?;Š�7�= 5YEgˆ ?;= <�?
x

¤.7�?­:@{�C�38?;= ®&?;<

•Y{�„ 58?
x

E&?ƒ„ ?
x

5k1
x

¤.7�?
x

•
w x

‘214C�= 587214„
x

¤.7�?Y:;14„[y�38{�Š�3k14•†143

?;<ƒ7�<21
x

= •%7�„>1�:@= ¯tE&?…~€•
x

=>:;1�9*•%ˆ 1�¤.7�?
x

5k1—•†14<�?;3k1�/(?;„&y�38{�Š�3k1(‚

•†1�E&{�3˜y“{45B38?;7&58= „ = 58° 143�~,¢�:@= „ •Y?;<.5—1�¤.7�?
x

5B:@{&E&=!=*:@?;<.583k1436‚
x

?

?;<­?;„Dy�38{�C�„ ?;•†1Y:@{�<2:@38?@5 9

Ÿ�ˆ
rts0u

?
x

5k¢¬y�38{458?;Š�= 5Œy“?;3Œ7�<21™„ „ =>:@±;<2:@=>1H²t›
•

²
u

Ÿ

–*= Š�7�3k1‹©

q
²t›

•
²—?;<�?;3k14„

u
7�C�„ =>:
ŸD=>:@?;<

x
?

v
=‰/™?;<³:@{�<

x
? ¤.´�±;<2:@=>1�/

1�¤.7�?
x

5k1
ž˜u

«
?

x
y“{45R7&58= „ = 58° 143…E&?B•†14<�?;3k1�„ „ = 7�38?˜=“Š�3k1(587�µ,5k1�9

–*= <
x

=¡58{45 /•?
x

5k1438• ?;7¶147&58{�38= 58° 1(5
x

1·•Y{&E&= ¨“:;143¸?;„•:@{&E&=

= <�=>:@=>14„�E&?;„
x

147&58{�3
xtx

=L<�{
x

ˆ 1(|}7
x

5
w x

14„
x

”�{
x

5838?
x

= <.58?;38?
x8x

{
x

9

ž
•

w x
/z„>1¸„ „ =>:@±;<2:@=>1¹²t›

•
²

u
Ÿ
?@®&= Š�?;= ®º¤.7�?™¤.7214„

x
?;”�{�„

{�C�3k1»E&?;38= ”(1�E�1»E&?#„‰ˆ
rts0u

~,1�:@=
x

?;38”0= 3†?;„˜•†1(58?;= ®¬58= y�7
x

E&?

„ „ =>:@±;<2:@=>1�9 ¼

Ÿ�ˆ
rts0u

?
x

E&= ”0=>E&?;= ®½?;<�E&= ~€?;38?;<.5
x

y21�¤.7�?@5
x

/ƒ¤.7�?™1¸„>1

”�?;Š.1�E�1Œ:@{�<.58?;<�?;<»7�<
x

?;Š�7�= 5ƒE&?�:@„>1
x8x

?
x

14•%Cš?;„
x

•Y±@58{&E&?
x

:@{�3838?
x

y“{�<�?;<.5
x

9
ž

„ Š�7�<
x

E&?;„
x

y21�¤.7�?@5
x

E&=
x

y“{�<�= C�„ ?
x�x

¯�<D¥

�
{�38Š29 {�y“?;<

x
{�7�3k:@?;y�‘0§

x
=>:

x
9 E&=

x
y�„>1�§U¥U7�<‹•†143k:˜E&?˜5838?;C214„ „2y“?;3

~€?;3˜E&= C�7�= ®&{
x

/

�
{�38Š29 {�y“?;<

x
{�7�3k:@?;y�‘0§

x
=>:

x
9 E&=

x
y�„>1�§�¾4Eg¥—?;= <�?

x
E&?�”0=

x
7214„ = 58° 1(‚

:@= ¯Y?;<#E&7�?
x

E&= •Y?;<
x

= {�<
x

/

�
{�38Š29 {�y“?;<

x
{�7�3k:@?;y�‘0§

x
=>:

x
9 E&=

x
y�„>1�§&¿�Eg¥U7�<�?;<.58{�38<‹E&?˜5838?;C214„ „

y“?;3…~€?;3˜”0=
x

7214„ = 58° 1�:@= {�<
x

?;<‹5838?
x

E&= •Y?;<
x

= {�<
x

/

�
{�38Š29 {�y“?;<

x
{�7�3k:@?;y�‘0§

x
=>:

x
9 ?}|

x
¥t= •Yy�„ ?;•Y?;<.5k1�:@= ¯‡E&?;„

x
38? :@7�36‚

x
{

x
Egˆ

œ
1

x
§¡ª.1�”(1

s
= •%7�„>1(58= {�<

xYq
”�?;Š�?;7‡?;„L<0À�•Y?;38{Œ14<.58?;38= {�3

E&?�„>1†Á
a@Â p>oTÃÅÄ‹Æ�atÇ�È>oTp,jkÄ

/2y2¢4Š29�¾4É�Ê�¾&©
v

/

�
{�38Š29 {�y“?;<

x
{�7�3k:@?;y�‘0§

x
=>:

x
9 <07�•Y?;38=>:

x
¥t?;= <�?

x
E&?š:;¢4„>:@7�„t<07&‚

Ë6Ì&Í;Î�Ï}ÐJÑ}ÍTÒ�Ó‰Ð�Ô ÕeÖk×�Ô Ï}Ó�Ñ}ÍTÒ�Î�Ø Ñ}Ø ÍTÒ�Ó�Î.Ù Ð Õ‰Ø Ô Ø Õ‰Ú6ÖkÑ}Ø Û*Î.Ù ÖkÜ;Ð�Ï}Ó,ÕeÖ*Ô Ô Ø Ñ}Ý}Ò�Ñ}Ø Ö

Ø*Î.Ù ÖkÔ Õ‰×,Ï}Ó—Î�ÏzÓ‰Ø Þ�Ø Ô Ök×,Ó˜ÖƒÔ Ö%ßgÏ}àŒÎ�Ï�Ô Öƒá(×,Ï}Ïƒâ;Íkã Õ^ßDÖk×,Ï%á(ÍTÐ�Ò�Î(Ö8Õ‰Ø ÍTÒ

ä å

Õ,Õ‰æ.ç èTè6ßDßDß�é ã Ó,ã,é ÍT×,ê;è8Ô Ø Ñ}Ï}Ò�Ó‰Ï}ÓÅè8Ô Ø Ñ}Ï}Ò�Ó‰Ï}Ó6é

å

Õ‰Þ�Ô ëeé

ì!í(îTï ð;ñ,ò…ó.í�ô�õ ðTï ö@ò[÷%ø(ù0ðTí;úzíkð;ñ‰ù‰íLó.í*û&ü�ü�ý þ2ÿ



–*= Š�7�3k1Y¾

–*= Š�7�3k1Y¿

þ�þ ì!í(îTï ð;ñ,òƒó.í�ô�õ ðTï ö@òt÷¡ø(ù!ðTí;úzíkð;ñ‰ù‰í�ó.íBû&ü�ü�ý



•Y±;38=>:4/

�
{�38Š29 {�y“?;<

x
{�7�3k:@?;y�‘0§

x
=>:

x
9 •Y? E&=>1�¥R7�<‡y21�¤.7�?@5—y“?;3—~€?;3�14<2¢(‚

„ =
x

=DE&?�”0•>E&?;{2/

�
{�38Š29 {�y“?;<

x
{�7�3k:@?;y�‘0§

x
=>:

x
9 58{0{�„

x
¥Hy“?@58= 58?

x
14y�„ =>:;1�:@= {�<

x
<�?@‚

:@?
x8x

¢438= ?
x

y“?;3RE&?
x

?;<0”�{�„ 7�y2143L14y�„ =>:;1�:@= {�<
x

Š�3k¢(¨“¤.7�?
x�q

•Y?;<0À
x

/

Š�?
x

58= ¯YE&?
x

7�C�y�38{�Š�3k14•Y?
xkv

9

Ÿ�ˆ
rts0u

E&=
x

y“{
x

1»Egˆ 7�<21»E&{&:@7�•Y?;<.5k1�:@= ¯š:@{�•Yy�„ ?@5k1•14•%C™7�<

y�38{�Š�3k14•†1BEgˆ 14y�38?;<�?;<.5k1(58Š�?…E&?�•
w x

E&?t© ¿�É—y2¢4Š�= <�?
x

¤.7�?�y“{4‚

E&?;7‡E&?
x

:;143838?;Š.143˜:@{�•�7�<#¨�56®&?;3������U9“Ÿ!1�= <&~€{�38•†1�:@= ¯¸:@{�<&‚

:@38?@5k1¸E&?z„‰ˆ
ž˜u

«
?

x
5k¢�E&=

x
y“{�<�= C�„ ?%?;<‡1�¤.7�?

x
5—„ „ {&:�£R?;C¡?;<¡?;„

~€{�38•†1(5�‘214C�= 587214„����	�
����

�
q

”�?;Š�?;7­„>1%¨2Š�7�3k1Y¾
v

9

s
=2„>1ty�38{�Š�3k14•†1�:@= ¯—<�{z?

x
5k¢t?;<.5838?�„ ?

x
”�{

x
5838?

x
y�38= {�38= 5k1(5

x
/

y“?;3��
?
x

58?;7 = <.58?;38?
x8x

1(5
x

1 ~€?;3
x

?;38”0= 3¹„ ?
x

7&58= „ = 5k1(5
x

¤.7�?

14„ 5838?
x

‘214<šE&?
x

?;<0”�{�„ 7�y21(5 /D1�¤.7�?
x

5�£R?;C•<�{Œ7
x

E&? :@?;C�3k¢�9
ž

•
w x

E&?¡„>1»= <&~€{�38•†1�:@= ¯2/�:@{�3838?
x

y“{�<�?;<.5�1š„>1»„ „ = C�38?;38=>1�/�¤.7�?

?
x

58?;• :@{�•Y?;<.5k14<.5 /�E&?
x

Egˆ 1�¤.7�?
x

5k1#y2¢4Š�= <21¡?
x

y“{45†1�:;:@? E&= 3

1Œ7�<
x

?;Š�7�= 5ƒEgˆ ?;<�„ „>1� @{
x

E&?�•†1(58?;38=>14„
x

E&?
x

?;<0”�{�„ 7�y21(5
x

14•%C

„‰ˆ
rts0u

9
œJx

583k1�:T5k1‹Egˆ 7�<»:@{�<(|}7�<.5�?@®058?;<
x

Egˆ 14y�„ =>:;1�:@= {�<
x

¤.7�?

:@{�C�38?;= ®&?;<¬14„ Š�7�<�?
x

¢438?;?
x

E&?­„>1¡~€•
x

=>:;1‡?;<™„ ?
x

¤.7214„
x

<�{
w x

~,¢�:@= „ƒ5838{�C2143
x

= •%7�„>1�:@= {�<
x

14•%C�¨2<214„ = 5k1(5
x

E&{&:@?;<.5
x

9
u

?;3

?@®&?;•Yy�„ ?�/&y“{&E&?;•
5838{�C2143 ¥

�
?;„

x
y�38{�Š�3k14•Y?

x
E&?;„D•†14<07214„DE&?�„‰ˆ 7

x
721438=gE&?�„‰ˆ

rts0u
/

�
?@®&?;•Yy�„ ?

x
¤.7�?�= „‰’ „ 7

x
5838?;<­y�38{�C�„ ?;•Y?

x
E&?—5838?

x
:@{

x8x
{

x
/

�

a%Æ�a�� Ät`����4p^bUÄ����

u
?;3˜5k14<.5 /UE&?ƒ¤.7�=*‘�?;•¶E&?�~€?;3t:;1

x
/“E&?;„*y�38{4~€?

x8x
{�3˜{�C

w
E&?;„

x

~��
x8x

= „
x�� �

7�= <21
w x

„>1•= •†1(58Š�?Œ:@{�3838? :T5k1
�

•J{�• ?;<¬5k14<.58?
x

1(¨238•†1�:@= {�<
x

/.E&?;y“±;<­E&?;„“y�7�<.5�E&?B”0=
x

5k1�9"!#= 3k1(5…E&?
x

E&?;„“•†1(‚

58?;= ®•¢(58{�•Œ/D7�<š:;14<0”0=�E&?Yy“{
x

=>:@= ¯Œ38?
x

7�„ 5k1‹7�<•~€?@5z•Y{�„ 5�3k143 9

ž
58?;•Yy“?;3k1(587�3k1#14•%C�= ?;<.5%7�<Ž¢(58{�• ~,1#E&?‹„‰ˆ {�3kE&38?†E&?

1013
{

x
:@= „

9

„>1�:@= {�<
x

y“?;3
x

?;Š�{�<D9
u

?;3�5k14<.5 /
x

=Dy�38?;<�?;•�:@{�•�1YC“{�?;„

58?;•Yy
x

?;<.5838?
x

14„ 5
x

:;14„>:@7�„>1(5�14•%C­?;„g<07�•Y•%7�„ = 5 /&<�{�•
w x

7�<21

E&?ƒ:;1�E�1

2 � 1012 {
x

:@= „

9

„>1�:@= {�<
x

:@{�•Yy“{�365k1Y?;„
x

14„ 5tE&?%„‰ˆ ¢(58{�•

1z„>1%y“{
x

=>:@= ¯%”�?;µ‰<21�9
•

<21%y�38{�C214C�= „ = 5k1(5R= <&¨2<�= 5k14•Y?;<.5…•Y?;<�{�3

�
x

= •%7�„>1�:@= {�<
x…x

?;<�°;= „ „ ?
x

E&?�•Y? :;¢4<�=>:;1Y¤.72¢4<.58=>:;1�/

�
?;„˜y�38{�Š�3k14•†1•Egˆ 14<2¢4„ =

x
=˜E&?#”0•>E&?;{$#!3k1�:�%�?;3 /J¤.7�?#y“?;38•Y?@5

~€?;3—•Y?
x

7�38?
x

1†y2143658= 3tE&?%„>1�= <&~€{�38•†1�:@= ¯‹:@{�<.58= <�Š�72E�1�?;<¡?;„
x

~€{458{�Š�3k14•Y?
x

{

�
•

w x
E&?z”0= <.5

x
= •%7�„>1�:@= {�<

x
E&?�58?;38•Y{&E&= <2¢4•Y=>:;1Y=D~€•

x
=>:;1Y?

x
‚

5k1�E&•
x

58=>:;1�9

œ
<z:@{�<(|}7�<.5 /�?

x
583k1�:T5k1�Egˆ 7�<21˜¤.7214<.58= 5k1(5D<�{45k14C�„ ?�Egˆ = <&~€{�36‚

•†1�:@= ¯�1�E&=
x

y“{
x

=>:@= ¯�E&?z„ ?
x

y“?;3
x

{�<�?
x

= <.58?;38?
x8x

1�E&?
x

9
œ

<2:;143k1

¤.7�?%?;„*<�{�•%C�38?%Egˆ 14y�„ =>:;1�:@= {�<
x˜w x

Š�3k14<D/
w x

~,¢�:@= „[1�:;:@? E&= 36‚e‘�=‰/

|61»¤.7�?Œ<�{š:;14„�<21�”�?;Š.143ƒy“?;3�E&= ~€?;38?;<.5
x

y2¢4Š�= <�?
x

£R?;CD9¸ŸD?
x

x
= •%7�„>1�:@= {�<

x
?

x
5k14<•?;•Yy21�¤.7�?@5k1�E&?

x
y“?;3t58?;•Y?

x
/*E&?Y•†14<�?;3k1

¤.7�?
x

¯�<Œ1�:;:@?
x8x

= C�„ ?
x

1ƒy2143658= 3�Egˆ 7�<Œy�38{�Š�3k14•†1zy�38= <2:@= y214„‰9

–*= <214„ •Y?;<.5 /�E&?
x

5k1�:;1438?;• ¤.7�?t?;„
x

147&58{�3
x

Egˆ 1�¤.7�?
x

5
x

y�38{4‚

Š�3k14•Y?
x

~,14<
x

?;38”0= 3ƒ7�<21‡7&58= „ = 5k1(5‹¤.7�?­y“?;38•Y?@5�E&?
x

:;143838?;Š.143

„ ?
x

14y�„ =>:;1�:@= {�<
x

=B= <
x

5k14„‰’ „>1436‚e„ ?
x

1Ž„‰ˆ {�3kE&= <21�E&{�3�:@„ = ?;<.5Œ:@{�•

x
=�~€{

x8x
= <Ž7�<Žy�38{�Š�3k14•†1Œ:@{�<0”�?;<2:@= {�<214„‰9

ž
¤.7�?

x
5%y�38{�Š�3k14•†1

x
ˆ 14<�{�•Y?;<21»ª.1�”(1»••?;C

s
5k14365

q
ª�•

s�v
=�~€{�38•†1»y214365‹E&?¡„>1

E&=
x

5838= C�72:@= ¯Y?
x

5k¢4<2E�143kE­E&?zª.1�”(1�9
ž

¤.7�?
x

5k1ƒ7&58= „ = 5k1(5—147&®&= „ =>143

w x
•Y{�„ 5%:&��•Y{&E�1�/�|61Œ¤.7�?†y“?;38•Y?@5�~€?;3%:@¯�3838?;3—„ ?

x
•Y= <�=>14y�„ = ‚

:;1�:@= {�<
x

¤.7214<†<�{
x

ˆ ?
x

5k¢z:@{�<�<�? :T5k1(5…1
«

<.58?;38<�?@5 9LŸ!1t¨2Š�7�3k1z¿

•Y{
x

583k1­7�<21#E&?;•Y{
x

583k1�:@= ¯
x

{�C�38?ƒ~€{�3k:@?
x

:@?;<.583k14„
x�x

7�y“?;38y“{4‚

x
1�E�1»1»„>1•¨2<�?

x
583k1»E&?;„By�38{�Š�3k14•†1¡Š�?;<�?;3k14„‰/…¤.7�?#‘21»?

x
5k1(5

:@38=>E�1(5˜14•%CŒª�•
s

1ƒy2143658= 3˜E&?;„g£R?;C#E&?t„‰ˆ
rts0u

9

¤.7�?�<�{�y21
x

„>1�¤.7�?�?@®&y�„ =>:;1t¤.7�?˜7�<21tC214„>1tE&?˜:;14<�¯
x

ˆ ?;•Yy“{�36‚

5
w x

7�<#E&=>1Y?;„g<21
x

E&?�„>1ƒC“?;„ „>1Y?
x

¨2<&®­E&?�'t‘�?;{�y
x

9

(
$$)*�(-�*“�*'U� $,+

u
?;3t:@?;365 /

x
= 58721(5

x
|61‹?;<¡?;„L:@{�3tE&?%„‰ˆ ¢(58{�•Œ/

= •†14Š�= <�?;7¬¤.7�?­„ ?
x

{
x

:@= „

9

„>1�:@= {�<
x

:@{�3838?
x

y“{�<�?;<Ž14„RC21(58? :­E&?;„

”�{
x

5838?t:@{�3 9
ž

¤.7�= <21ƒ? E�1(5…~,1438• ?;7Œ?;„gy�38= •Y?;3
x

14„ 5
�

-/.10,�*+�)32�+

4

5

6
7

89:
;<;

:
=

>
?;

@

A

=<;?<=
BC

D

CCC
;

>

E

F
D

G

>
;

:9
H;

I=
@@

F
D

J
-.�(-LK�.“�!�($

ì!í(îTï ð;ñ,ò…ó.í�ô�õ ðTï ö@ò[÷%ø(ù0ðTí;úzíkð;ñ‰ù‰íLó.í*û&ü�ü�ý þ
M


