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(x, 0) ∼ (x′, 0)
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+D(Ewx���	9H(GMO/
FE9�F0�2-�&�I�9:@�|1�{M�=u@1��@�#�9:@i9H(�#�9:-LFE�����	9�FE&�� 9H@l+D/���!>9:FE+<��!��

sW��# @D/
f : X → Y

I2wx(E9¡9:@ +2&�@.-0=>@D/�9:(G-��2$' �=u!>#�@
=>@��£��9:!>!>9:� -E&�|�&�!>&���=>FE+298(E/
���
tv��=>@�#
/ � 9:(E9HFy9H@£+�&�@.-0=u@D/�9H(4-­�2$' �=u!>#�@
=>@��

Σf : ΣX → ΣY
��=uI�9:-�I�9H#

(Σf) ([(x, t)]) =
[(f(x), t)]

� 	v=�+<��@ &���F0�¡#1��@�@
9 @JE �C% O 4 / % / 9 + #*) 9?O ) / Cf
5B#�9:(�9:(�#
9C�1@�9:(E9R-%FE&�� +DI�&�-0=u9H@�3

-E(E/��	�	9:-
((X × I)q Y ) /∼

51M.I�&�(,wx+.I�=AI2��!>9:@�FE(G9H!"�<-0=>&�@�9H@
∼
9H(L��=AI�9:-�I�9H#

(x, 0) ∼ f(x)&��
(x, 1) ∼ (x′, 1)

$'&�(
x, x′ ∈ X

��78��@	+2�2@	-0wx@�+�9L|1���2$' �=>!u#�@�=u@���FE+29H��!u9H@­FG&�� � �O!u=>@�#�9:(E9:@
X × I

5�M.I�&�(­#�9H@ 9:@�9¤9H@�#
9¤9H(}+D!"wx �9:-}F0���	��9:@ �	9H#
Y

n'I�=>�
(x, 0) ∼ f(x)

p�&��8M.I�&�(
#
9H@ ��@
#�9H@ 9H@�#�9�9H({-0(4��+D+29:-%FE���	��9:@ -E=>!*9:-�|�/�@
+D-8n]IO="�

(x, 1) ∼ (x′, 1)
p6� 	,=LM���(�9:@

&�|�!"���2- +2&�@.-0=>@D/�9:(G-}�2$' �=>!u#�@�=u@��
g : Y → Cf

��=AI�9:-yI�9:#
g(y) = [y]

5�IO=jFE9:@�#�9:(} �!>&2-
Y

=
Y
3�#�9:!>9:@ �<$

Cf

� 	,=xM1��( #�9HFG/�#�9H@ 9H@ +�&�@.-E=>@D/�9H(4-	�2$' �=u!>#�@�=u@��
h : Cf → ΣX

��=uI�9:-­I�9H#
h ([(x, t)]) = [(x, t)]

&��
h([y]) = [(x0, 0)]

5�M.I�&�(
x0 ∈ X

9:(�IO=u!>+<��(E!u=>��n�#�9R- 9:(�!u9:-y�2-�FE9
�<-x#�9R-E-09Q9H( I�9H!u#�9C��@�9H(G9:-:p0��tv9:@�@�9��2$' 
=>!>#
@�=>@���-E(G�O+D+�9H(* 
!>&�-

Y
3�#�9H!u9H@%�<$

Cf

F0���	�	9H@�-E=>!�9:-
|
/�@�+.-N5�M.I�&�(4I�9:#�IO=�|�(0w � =>F*$]��( ΣX

�

���



C
�2��!u9:-�M���I�9HF ��!A-0F0��$'&�(�9:@�M.I�9H(B+2&�@.-0=>@D/�9:(G-B�<$' �=>!u#�@�=>@
�
f : X → Y

�<$' �=>!u#�@�=>@
��FG$'K�!u��9H@´z

X
f
−→ Y

g
−→ Cf

h
−→ ΣX

Σf
−→ ΣY.

nG�2p

K �

��*· ���

	,=��;�2@���!>9:(%FG-0��#�=u� M
&�I�9H#�=u@���(G9H#�=u9H@�FG9H@ =� �9:IO=uFE9:-Hz � -lF4-6wx(E+.-�(E9:#�FE+<�� ¥$'(0� ��!>��9H �(E��=>FG+
-E&�|�&�!>&���=o5�@�9:��!u=>�l#�9H@ +2&�@.-0(0�NI2��(G="��@.-09	$'/�@�+.-0&�(

K̃ :
�e&�|

→
¼�@���� « ��MDI2��# FG+<��!j#�9R-E-E9

FE�� �9:-��O#�9�¹� �&�5e�	9H(E9	|�(Ew � =>F4-  �9HF4-6��( K̃
�2$x-E&�#�9:!>92z`�1&�(�#�9R- $'K�(GFG-0925WMDI�9H(}����@���IO= M1��(

9R-m-0&�|�&�!>&���=>FG+l(G/��
X

+D@.�O-G-09:(�IO= 9H@¡(G=>@��
K̃(X)

-0=u!�#�9R-N�W�1&�(�#�9R-���@�#�9R-N5�M.I�9:(y�.�2@��¤I�=
M���(m9H@ +�&�@.-0=u@D/�9H(4-}�2$' 
=>!>#
@�=>@��

f : X → Y
�	9H!u!>9:� -E&l-E&�|ª&�!>&���=uFE+29}(E/�� +O@.�D-E-E9H(�I�= 9:@

(G=>@���M�&��	&���&�(U�
K̃(f) : K̃(X) ← K̃(Y )

-E=>!x#
9H@Z� r��£#�=>����(0�2� $'&�(G� FE9:({#�9:-�/�# FE&��
$'K�!>��9:(Hz

(
X

f
−→ Y

)
K̃
7−→

(
K̃(X)
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K̃(X)

K̃(f)
←− K̃(Y )

K̃(g)
←− K̃(Cf)

K̃(h)
←− K̃(ΣX)

K̃(Σf)
←− K̃(ΣY ).
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0 = K̃(S2n−1)

K̃(f)
←− K̃(Sn)

K̃(g)
←− K̃(Cf)

K̃(h)
←− K̃(S2n)

K̃(Σf)
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n��.p

	,=BFE9H(y�2-
ϕ
9H(mFE/�(��G9H+.-0=AI�5eFE��M.IO=>F

n
9H(m9:-y!>=u��9 -6�2! +2�2@£IO=�I2wx!>��9

a ∈ K̃(Cf)
F0��#1�2@ �2-

ϕ(a) = βn

�ªgLIO=>F
n
9H(Q/�!>=u��9mF0wj-G-09HF, �!>&�-

a = 0
=
K̃(Cf)

�ªt,9C�1@�9:(v#�9:FE/�#�9:@
b = σ(β2n)

5
#��

σ
9H(m=>@��G9H+.-0=AI8FE9:F

b 6= 0
� 	v=�$]��(�!u9:-

ϕ(a2) = 0
n�MD/�FG+¡�2-

β2
n = 0

$'&�(
n
!u=>��9�p65ZFE�¤#1�

$'K�!>��9:@ n��.px9:(v9H+DF0�2+D- �1@�#�9:Fv9:-
h ∈ Z

�	9H#
a2 = hb

�´gLIO=>F
n
9H(Q!>=u��9m9H(QI2��!u��9:-,�2$

a
=u+O+29

9:@.-���#
=>��-H�178��@i+<��@i#�&��}IO=>FG9{n�(G9H@l��!>��9H �(E�
5
|�(GK�I%FE9:!uI �qp��2-
b2 = 0

&��
ab = 0

5�M.I�&�(E�2$�#
9:-
$'K�!>��9:(*�2-�I2wx(E#�=u9H@l�2$

h
9H(*I�9:!>#�9>�1@�9:(E9:-H�

�`��!>!u9:-
h
+2�2!>#�9:F ��;>= E % / B$@?�"% @ / �3) / �2$

f
� 	v=ZIO=>FG9H(�@D/���(4-0=u+O!u9H@�FjM�&�I�9H#
(E9HFG/�!u-0�2-Nz

��� Y�^e[]^ea Z
�
�WB(% + �H;>= E % / B$@?�"% @ / �3) / h

)C� 0 OP%M98)>D +C- 98S O 4�)C�
n = 2, 4

)KO'O )C�
8
�

���



C
wj-E@�=>@
��9H@¡ �!u9:Il$'K�(EF4-vIO=>FG-v=j��°�½��%�2$ )*#1���	F � ���o5ª#�9H(�#
&��¤M1�NIO#�9{��@�@�&�@ � 9:(E9:-m(G9HFG/�!A3
-0�2-09R-%�2!>!>9:(E9:#�9i=��N°. ��
�LXj9RIO=>FE9R-%9:(�!>��@���-�n��� ¡FG=>#�9:(Rp &���=u@DI�&�!uI�9H(G9H(	#�9H@ -E=>!*!u9±�G!>=u��M�9:#�9H@
+2&�@�F4-0(E/
9H(E9:#�9 )*#�����F�FG|ª9:+D-E(0��!A$'K�!>��9��Xj9RIO=>FE9R-­IO=j��=AI�9H( M�9H(}FG+.��!u#�9HF{F4-0/�#�=u9H+<���	��9:(0�2-E9H(G@�9;)*#1�2��F}&��8)x-0=A�.��M " � ����� gQ&�|�$
=u@.I��2(E="�2@D-�|�(G&� �!u9H�	9:-�9H(y9:-y(E9H@.-y-0&�|�&�!>&���=>FG+8|�(E&� �!>9:����� #�9:(E�	9H(G9�9:( #�9R-}9H@���9H@�9:(0��!u=>FG9R3
(G=>@����2$ |
(E&� �!u9H�	9:-L&��»#�=AI�=uFE=u&�@�F0�2!>��9: �(0��9:(H5
IO=WIO=>FE9:(Q@
9H�	!>=>�{=W@1wxF4-09­�2$'@
=u-Q�2-vC
wj-0@�=u@��¤ 
�	9H#�$'K�(E9:(LC
wj-0@�=u@������


 )CB(% + �QgLIO=uF n
9H({/�!u=>��9¤9:(

a = 0
5 &�� #�9:(E�	9H# 9:(

h = 0
� sW��# #�9H(4$'&�(

n = 2m
I2wx(E9

!u=>��92��t��­$'K�!>��9H@£n��Dp�9H(�9:+OFE��+.-v+<��@lI�=�FG+D(E=uI�9 9R-0M.I�9:(G-v9:!>9:��9:@D-L=
K̃(Cf)

FG&��
xa + yb

$'&�(
9:@.-���#
=>��-� �9HF4-09:� -09

x, y ∈ Z
�´��&�(

k ∈ N
$]��F

ϕ
(
Ψk (a)

)
= Ψk(βn) = kmβn

5�#�9H(W�1@�#�9:F
#
9H(E�	9H#

qk ∈ Z
�	9H#

Ψk(a) = kma + qkb
��t,9HFE/
#�9H@ FG9HF;�2-

Ψk(b) = knb
��C�+D(E=AI @D/

λ2(a) = xa + yb
�
�1(0�}C
wj-0@�=u@��{
 #�9:!´�}I�9H#¤IO=Z�2-

Ψ2(a) = a2− 2λ2(a)
5
M.I�&�(0�2$WIO=´FG9H(��2-

2ma + q2b = −2xa + (h− 2y)b
��t,9H(G$'&�(L9:(

q2 = h− 2y
/�!u=>��92�

	,=�M1��(�#�9HFG/�#�9:@
Ψ2 ◦Ψk = Ψk ◦Ψ2 �1),@.I�9:@�#�9HFQ#�9:-G-09m|1� a

$]�2FHz

Ψ2
(
Ψk (a)

)
= Ψ2 (kma + qkb) = km(2ma + q2b) + qk2

nb,

Ψk
(
Ψ2 (a)

)
= Ψk (2ma + q2b) = 2m(kma + qkb) + q2k

nb.
tv�	#�=uFEFG9�/
#
-0(4��+¤FG+<��!ZFG-E9H�	��9m&�I�9:(E9:@�FL$]�2FL#
9H(G$'&�(mn�MD/�FE+i�<-

n = 2m
p6z

km(km − 1)q2 = 2m(2m − 1)qk.

sW��# @D/
k
I2wx(E9i/�!u=>��92�`t��

2m 9H(­9:@ #
=uIO=>FG&�(}=jM
K<�G(E9:FE=>#
9H@ &��  1��#�9
km &��

q2
9:(­/�!>=u��9

FG9HF
2m | km − 1

��tv9R-E-E9� �9:-��O#�9:( �2-
[k]m = [1]

=�#�9H@£�}/�!u-E=>|�!u=>+<�2-E=uI�9���(G/�|�|�9
(Z/2m)∗

�
t,9H(E�	9H#l9H(�&�(G#�9H@
9H@��2$

[k]
9:@�#
=uIO=>FG&�(*=

m
���1&�(

k = 5
+<��@i#�9H@�@
9y&�(G#�9H@l!>9R-� ª9:(E9:��@�9HF:z

�BT��	�£V��

�
� ;*�

m ≥ 3
98S O 4�)C�

52m−3

≡ 1 + 2m−1 (mod 2m)
� � = ) �C%2)KO � )C� ;*�U4�) / ) / @JE

[5]
%N4�) / ,Y0 O � %P= OP%'#$@A� %'B*) 9*� 0 =8= )

(Z/2m)∗
OP%M9

2m−2 EC;*�
m ≥ 3

�


 )CB(% + �Ltv9:@%$'K�(EF4-09,#
9H!´FG9HFx!u9:- I�9:#¤=>@�#�/
+D-E=>&�@�9:$�-E9H( m
5OFE9v9RI�9:@D-E/�9H!A- � 

5 � M���|Z� 	,~E~65��¾��5���5

s�9:���	9m

5�|Z��¬2
 �o� 	B9H#��2-�+.I��2#�(E9:(E9� ª9:����9mFE=u#�9H(x$]��F*$'&�(
m ≥ 3

�2-

52m−2

=
(
52m−3

)2

≡
(
1 + 2m−1

)2
= 1 + 2m + 22m−2 ≡ 1 (mod 2m),

FE�­&�(E#�9:@�9H@l�2$
[5]

9:(*9H@i#�=AI�=uFE&�(�=
2m−2 � « � I�9:@�#
-*IO=>FG9H(*#�9:@¤$'K�(EF4-09�#�9:!Z&���FE�­�2-*&�(G#�9H@�9:@=u+D+�9m9H(�9H@l#�=AI�=uFE&�(*=

2m−3 �
	,=1+2�2@�@D/%�<$'FE!>/�-E-09* �9:IO=uFE9:-B$'&�( C�wj-0@�=u@��} O��	v=1M1�2(��2!u-0FE�v$'(0��!>9:������9:-H5��2-BM.IO=>F

m ≥ 3��wx!>#�9:(
2m−2 | m

� �1&�(
m ≥ 5

�.wx!u#�9H({#�&��
2m−2 > m

5BM.IO=>!>+29:-�9H(	9H@ ��&O#�FG-E(E=u#Z� 	v=
M���(m#�9H(4$'&�(

m ≤ 4
�WPL#�F0�2��@�9:-

2m−2 | m
��wx!>#�9:(�#
&���M
9H!>!u9H(�=u+O+29	$'&�(

m = 3
5�F0�¤I�= $]��(

m = 1, 2
9H!u!>9H(*��51FGI2��(G9H@�#�9m-0=u!

n = 2, 4
9H!>!u9H(

8
�

0D`V3I9���3	� 587�<DO�
]QH3Ijk7�5 <?9�<?> 7�E ;=< EGT BR7SQH<DBR7SQA3#UP<?9A< ;=<D9 <D9��KOI<DW:<2Q47P;=OI<2Q�ENMP9 @H3I>K<
�-<D;=9A3#E QH<?9���� 7�>��8U
� 3I<DOI;8@ BC<h;K7�O fg<D> 3��DX����K^

��




� �d�W¸ 
 
e³��H³�	

	,=W+2�2@�@D/89H@
#�9H!u=>�	 ª9RI�=uFE9}C
wj-0@�=u@��¤�O�ªsW��#���!u-EF0�
A
I2wx(E9y9H@89:@�#�9:!>=>�2-G3�#
=>�	9H@�FG=>&�@1�2!´(E9:9H!

#
=uIO=>FG=>&�@1�2!>��9: �(0�
5 &�� F0wj-
n = dimA

�jg�I�=uF
n = 1

9:(;IO=Q$]wx(G#�=>��925�FE��IO=v+<��@ ��@.-6�2��9
n > 1

� 	 wx!>��9HF;9:@  1��FG=>F;+<��@ I�=Q=>#�9:@.-0=M� � 9H(G9 A �	9H#
Rn �jt���� /�!u-E=>|�!u=>+<�2-0=u&�@�9:@

µ
9H(

 
=>!>=u@�9Nwx(m �!u=uI�9H(
µ
+2&�@.-0=>@D/�9:(G- &�|
$]�2-G-09:-yFE&�� �<$' �=>!u#�@�=>@
�

µ : Rn × Rn → Rn �`t�� A 9H(
9:@£#
=uIO=>FG=>&�@�FE��!>��9H �(E���.wx!u#�9H(

µ(x, y) = x · y 6= 0
@���(

x 6= 0
&��

y 6= 0
�WC�|�9 � =>9:!u-v$]��F�9:@

+2&�@.-0=u@O/
9H(G-��2$' �=>!u#�@�=u@��
f : Sn−1 × Sn−1 → Sn−1 5 f(x, y) = x·y

|x·y|

5ª��=uI�9:-QI�9H# @
&�(E�	9H(G=>@��
�<$

x · y
�

	,=*#�9C�1@
9H(E9:(;@D/ 9H@ +�&�@.-0=u@D/�9H(4-%�2$' 
=>!>#
@�=>@��
H(f) : S2n−1 → Sn FE&�� $'K�!>��9:(H� sW��#

z = (a1, . . . , an, b1, . . . , bn) ∈ S2n−1 I2wx(E9B��=AI�9:-H��tv9:-e9:(e@D/y�}/�!>=u��-��<- �1@�#�9
t
5
0 ≤ t ≤ 1

5
&��

x, y ∈ Sn−1 ��9:# (a1, . . . , an) = sin
(

πt
2

)
x
&��

(b1, . . . , bn) = cos
(

πt
2

)
y
� � !>9:��9:@.-09:-

t
9:(%��!A-0=># 9H@.-��O#�=u��-¤#�9>�1@�9H(G9:-H5x&�� M.IO=>F

t 6= 0, 1
 �!>=AI�9H(�&���FE�

x
&��

y
9H@.-��O#�=u��9��x~{�2!>!>9

-E=>!A$]wx!>#�9	FE9:F­#�&�� �2-
H(f)(z) = (sin(πt)f(x, y), cos(πt))

9:( I�9:!>#�9>�1@�9:(E9:-H� tv9:-G-09¤��=AI�9:(
#
9H@lK�@�FE+29H#�9;n�+2&�@.-0=>@D/�9:(G-E9��qpj$'/�@
+D-E=>&�@

H(f)
+<��!u#�9:-LgL&�|
$�+�&�@�F4-0(G/�+.-0=>&�@�9H@��2$

f
�

tv9R-i9H(��}/�!>=u��-��2-¤/�#
(E9H��@�9 gQ&�|
$m=>@.I2��(E=>��@.-09:@ �2$
H(f)

FE&�� $'K�!>��9H(Hz sW��#
x0, y0 ∈

Sn−1 I2wx(E9�I�=u!>+<��(G!>=>��9�� 	,=WM1��(L@O/8�2$' �=>!u#�@�=u@���9H(G@�9
g1(y) = f(x0, y)

&��
g2(x) = f(x, y0)

5
#
9H(  �9H����9�9:(y+2&�@.-0=u@O/
9H(G-E9¤�2$' �=u!>#�@
=>@���9:(��2$

Sn−1 =>@
#£= FE=u��FG9H!uI��e�*=>! 9:@�M.I�9H(­+2&�@.-0=u@O/
9H(G-
�<$' �=>!u#�@�=>@
�

g : Sn−1 → Sn−1 +<��@8-E=>!u+O@.�D-E-E9HFQ9H@ 9*�U@84¤n�FG9}$±� 9:+OF:� � ��5´~ 	 � ½�� � �'p6�ª�1&�(
n = 29:(y��(0��#�9:@£ 
!>&�-�&��	!>K� 
FG-6�2!>!>9R-��2$

g : S1 → S1 �W78�2@�+<��@�FE�iIO=uFE9�n�FE9{$±��9H+DFH� � ½�5 �� �� 

�� ��]p
�<-LgQ&�| ��@DI2��(G="��@.-E9H@l�2$

H(f)
9H(�|�(G&�#�/
+D-E9:-L�2$`��(E��#�9H(G@�9�$'&�(x#�9�-E&��<$' �=>!u#�@�=>@
��9H(

g1

&��
g2&�I�9H@
$'&�(:�

~�I�&�(G9HFW-0=>!A$]wx!>#�9`FG-0�����	9H(
f
$'(E�*#�9H@� �=>!u=>@�9Hwx(E9 �}/
!u-0=u|�!>=u+<�2-0=u&�@

µ
5NF0�*IO=.M1��(

f(x,−y) =
f(−x, y) = −f(x, y)

$'&�(���!u!>9
x, y ∈ Sn−1 � 	v=�M���(ZF0� g1(−y) = f(x0,−y) = −f(x0, y) =

−g1(y)
�WgL9H(0�<$j$]��F�F0���2-���(0��#
9H@ �<$

g1

9H(�/�!>=u��9­=u$'K�!>��9 � ��5W~ 	}� ���
� ½ �����*=>!uFGI2��(E9:@�#�9	FE9:F}�2-
��(0��#�9:@ �2$

g2

9:(�/�!>=u��9���tv9H(G��9:#¡9H(�gL&�| �1@.I2��(E=>��@.-09:@£�<$
H(f)

&���F0�%/
!>=>��9 &��iC�wj-0@�=u@��� 
��=uI�9:(�@O/��2-

n = 2, 4
9H!u!>9:(

8
51FE&�� K�@�FG+�9:- �

)L$´�2@�#�(E9j+�&�@�FG9H+.I�9:@�FE9:(x�2$ªC�wj-0@�=u@��m ,+<��@}@1wjIO@�9:F �2-
Sn &�|
$]�2-E-E9:-�FE&�� #�= � 9H(G9H@.-0=>�� �9H!

����@��2$'&�!>#�=u��M�9:#,9H(W|1�2(0��!u!>9H!u!>=uFE9H(G 1��(�@�9R-0&�|mM.IO=>F
n = 1, 3

9H!u!>9H(
7
�Ntv9:-G-09 �.wx!u#�9H(�9:@�#�#1��&���FE�

M.IO=>F
Sn M1��(m9:@£9:+OFG&�-0=uFE+ #�= � 9:(E9:@D-E="�� �9H!�FG-0(G/�+.-0/�(:5W9H+DFE=uFG-09:@�FE9:@ �2$�F0��#���@�@�9	 �!>9RI8IO=>F4- �<$

7�=>!>@
&�(W=��N°. �½
�<7�9:(E9x��9:@�9H(G9H!A-�+<��@y�;��@�$]��+.-0=uFE+vI�9:#­M<�Ewx!>| �2$
K
3o-09H&�(E=�n�=u��9H@y9:-�(G9HFG/�!u-0�2-��<$

)*#�����F � $ p |�(0w � =>Fx �9HF4-09H�	�	9v#�9:-x�;��+DFG=>����!>9Q��@.-6��!ª�2$e!>=u@�9Nwx(4-x/1�<$'M1wx@���=u��9QI�9H+.-0&�(4$'9H!A-09H(
|��

Sn �<�1&�( n = 2
$]��F`#
9:-�+D!>��FEFG=>FE+29j(G9HFE/
!u-6�<-��2-`#�9:(`=u+O+29T�1@
#�9HF�9R-�=u@.-09:-EFG-E9H#�F4$'&�(EF4I�=u@�#�9:@�#�9

I�9H+.-0&�(G$'9H!A-L|1�
S2 5
�;��@i+<��@l=>+D+�9 ��$'(E=>FG9H(G9��,9:-L|�=>@
#�FGIO=>@´�

� �:
�
�����
�
�
��`¸:�k��
��

� ���  ��Z���ª)*#1�2��F:� « @8-0M�9}@
&�@�3�9���=>FG-E9H@ � 9­&�$B9H!u9H�	9H@.-0FQ&�$�gQ&�|�$B=>@.I2��(E=>��@.-,&�@
9�� � /1/ �N;UE
� @A� 6 � � � ��5�¬���z��2���������
5´��°�½��
�� ���  �������)*#1���	F­��@
# 7£���j�`)x-0=u����MZ�

K
3�-EM�9H&�(G� �2@�# -0M�9igL&�|
$L=>@.I2��(G="��@.-N��� 0 @?�>���	� �

� @A� 6 ��

�UEC;*�U4 � )C� � � � ��5Z��¬�z 
�� ��

�
5ª��°�½�½��_��4;=MSWP<?9 @F3I>K<�BR7�QH<?BR7�QH3 @HU:< bK9 \�@FQA7SQA3IM:>K<D9 WS7�9 
�;K7�BR@�M:Jk@HT U:<D>8;VQ ENMP9 7SQ WS\�9H<Ci85kjV9A<C7:;=9 \]Q?^ � 7�>
Uki8>K>K<�<2E QH<D9]@H3IJ:<D>8;=< �-<?WS\�J:<Y@H3#J 9HiK>d;VQ]MPB �dMP9A;=b8OI7P;=<?>��G3IUkUP<4;=<D> W:<Ff�� QH9AM:9���� b8TL<2Q��dMP9A; i8;=<?>e7SQ]9HcP9H<
J:iKOIW:<?Q �

�N�



� 
 �y®y� Xj&�/
(E 1��+D=����TO�� , ) / � + 4�) , @A� 6�� , @A� %�� 0 ) ���
	 
 ���N�J) , %�
C�J) =F@?�>� %2) 
�� ) +7+ � � 0 �K� 0 �J) +EC; / 48@ , ) / �2@AO ) + 4�)�O�� @ / @AOP! + ) � � %'B(�J)�	�	 
 �HO 9�
��C�J) ��� 6I@C= % � �J)�
�	 
�� �J; 0 = ) + )K� �<;*� = +;*�U4�; /1/ � + ��� 6I@C= % � �J) 
�	�	 
 ��;:4 0 O ) +&+"0 � O ) + @ /1/ )5@ 0 � = �>% / �C%P=F@ 0 ����gQ9:(E����@�@¡9:-�hj=u9�5
r��2(E=>F:5Z��°. ���� ) � -E/1��!>=A- �:FLC � =���~�@�#Z�A51@�&�������¬�°
�

� � � k�!>9H@ � � Xj(G9H#�&�@Z� � ;>= ;?O ;<9*! @ / 4Y98)<; , )K� �>!2� C�|�(G=>@���9H(43�	B9H(G!"����5
®Q9 � � &�(G+�5��N°�°�

�
�  ��ygy� 3�t � �  � �=u@���M1��/
FH5 g�� gQ9:(E�	9HF:5 �j�£gQ=>(��H9: �(E/ � M´5 7�� JL&�9 � M�9H(:5 J­� 78��=u@��H9:(H5

 ��O®Q9:/�+D=>( � M´5O)y�Dr (G9HF4-09H!�5O��@�#�¼��O¼�9H�	��9:(G-N� � 0F, �<)C� + �WC�|
(E=>@
��9H(±3 	B9H(G!"���
5.®Q9 � � &�(E+�5
��°�°��
�1¢¥=u-0M	��@{=u@D-E(E&O#�/ � -0=>&�@­ D�­J{��se�2��&�-E+�925.�`(E��@�FE!>�2-09:#­$'(E&�� -0M�9�FE9 � &�@
#%k�9H(G�;��@
9H#
=u-0=u&�@% .�¤g��1s �1Cª� « (G#�9�5
�`(E��@�FE!>�2-0=u&�@%9:#�=u-E9H#l��@�# ��=A-0Mi�­|�(E9R$]� � 9� .�  ��1gy� � ��=u@���5
¼�9N��#�=u@���F*=u@�7��2-0M�9:�;�<-0= � FH�

� ½ ��t���!u9LgQ/�FG9H�	&�!>!u9H(H� � % �C�J) � 0F/ 4�O ) + �ZC�|�(G=>@���9:(43�	B9H(E!>����5�®Q9 � � &�(E+�5�-0M�=u(E#	9H#�=A-0=u&�@Z5���°�°����

�� 



� � 
	� �����W� �F� � � ��� � � ���V�����/��� �
7�=>+D+�9:! ?  
(E&�51F4-0/�#�9:@.-09H(G(E9:|�(0wxFG9H@.-6��@.-�=eCD-0/�#�=u9H@1wjIO@�9R-Q$'&�(�78�2-09:�;�<-0=>FG+�9m�����{&��{=

78�<-09H���2-E=>FE+�)Q$'#�9:!>=u@���Fx �9HF4-���(G9H!uFE9�5�FE��� -LFE/�|
|�!>9H��@.-L-E=>!�$]��+D/�!u-E9:-0FG(0��#
9:-N�

PL@�#�9:(GIO=>FG@�=>@���9H@�|��	+<��@�#
=>#1�2-E/�#�#1�2@�@�9H!uFE9:@�=����2-09:�;�2-E=>+�9H(�=W��=u@�9�K<�G@�9�!"��@
��-*$'(0�{&�|
-E=A3
����!��´tv9:(�M���(�!"wx@���9}I�wx(G9:-�|�(G&� �!>9:��9:(H5ª&��i�;��@ +<��@ I�9H!B+D/�@£ �9H 
(E9±�G#
9	FG=>�¤FG9H!uI �2-m#�9H(
=u+D+�9�9:(�FG+D(E9H#
9:-;-E=>!*M1�2@�#�!>=u@�� $'K�(	@O/´��7�9H@ =�#�9���@�F4I��2(E!>=u��9i+�&�!u!>9:��="��!u9%&�(G�.��@�9:(	M���(	IO=
#
9HFGI2wx(G(E9�9H@l/�#�|�(Ewx��9:-L-09:@�#�9H@
FL-E=>!��2-��J)5@ 98)C�J)�$'(G9H� $'&�(��<-7@ 98)C�5)H�

¼�9N��+.-E=>&�@ 9:(}#�&�� #�9:@�@�9¤�.�2@��8@�KO#
I�9:@�#�=u����tv9:(­9H(}@.��9l �9HFG|1��(G9H!>FG9H(­|1��I�9±�:5`&�� #�9:-
-GIO=>@���9:(y&�Fy-0=u! �2-y-0wx@�+�9;=>��9:@�@�9H�l5WM.I��2#�IO=�+<��@£/�@�#
I2wx(E925�&���M.I��2#�IO= IO=>!B �9HM�&�!>#�925`&��
����FG+�9m9H(*-0=u#�9H@i=u@�#�9�-0=u!´=>+D+29� 
!>&�-L�2-�|
(E=>&�(E=u-E9H(G9�5
�	9H@i&���F0�{@D�D-0wx@�+�92�

7�=A- FE=>�2-09*=1#�9:@�@�9v�2(G-0=u+�9:!19H(�3eFE&�� $'K�(B��@.-���#
9:-�3e/
@�#�9H(4IO=>FE@
=>@���9:@;|1�m&�I�9:(E .�O��@�=>@
��9H@Z�
 �9:��IO=u!�(E9:#�9H��K�(E9*$'&�( #�9�|�(G&� �!>9:��9:(ª�G9H����9:@�9H(B�<-B+O/
@�@�9LFE9L=�#�9H@�@D/
I2wx(E9H@
#�9�5O&���-0=u!
FE=u#�FG-
$'(G9H�	!"wx����9v9:-�$'&�(GFE!"�2�}-0=>!´&���!>wx��@�=u@���9H(:�

�����4
 ·�	 
 � ��³ 
4
 � �*¸:


r��	$]��+D/�!A-09R-0FE(E��#�FG@�=uI�9N��/8(4�O@�+�9:(,����@�|1�{@1wxFG9H@¡�2$`I�&�(G9HFv&�I�9:(E .�O��@�=u@����ª��&�(L#��H(L9H(L�;��@
 �9H�2��@
#
-��2-L-6wx@
+�9}=�IO=>(G+OFG&��	M�9H#�FG��9R-6�2$'&�(E9H(:5�@1��(L�;��@lFE+<��!e(E=uFE9�&��;(G&�FE9�#�9y9H@�+29H!u-E9y$]���
&��	=u@�FG-E=u-E/
-E-E9H(H� « I�9H(G D�O��@
=>@���9:@�|��	���2-09:�;�<-0=>+{ �!u=uI�9H(*+D(E=A-0=>FG9H(G9:-*$'&�(*�<-LI2wx(G9y�2!u-x$'&�(*#���(
&��	/
(E9H@.-0�� ª9:!o���1&�(x����@���9�|ª9:@���9m �(E/
��9HFL|1�}$'&�(x$]�­FG-E/�#�9H(G9H@�#
9��

« �i�;�2@ 9H(v-0=u!> �K<�G9H!u=>�{-0=u!��2-�@
=>+D+�9{�	9H#Z�ª~�F0wx(m@1��(�����@8I�9:#��<-v$'&�(E9:!"wxFG9H(E@
9{$]�2(v@�&23
��9H@�!u/�@�#�9	F0���	�	9;��@.-0��!B/�@�#�9:(GIO=>FG@�=>@���FG-0=u��9:(�$'&�(y9R- @O3�|�/�@
+D-E9H(GF­����#�9H!uF +D/�(GFE/�FyFE&�� $'&�(
9R-	@�3�|�/
@�+.-09H(GFi��� #
9H!>F­+D/�(GFE/�F:�B)x-;�<$'M�&�!>#
9%9:-	@�3�|�/�@�+.-09:(EF{&�I�9:(E .�O��@�=>@
��FE+D/�(GFE/�F�/�#�!>K�FE9H(
15 · 5 · n

-0=>�	9H(GF /�@
#�9H(4I�=uFE@�=u@�� n�78�2-¤�%M
&�@�&�(G9H(E9:F}�	9H#
15 · 7 · n

5`&��8(E9:FG-E9H@ �2$m����#�9:!>F
+D/�(GFE9:(E@�9	��9:#

15 · 6 · n
p0�Ztv9R-�$'K�(EF4-09}-6�2!�9H(m�2@D-0��!>!u9:-v�2$ /���9H(�=�FE9H�	9HF4-09:(E9:-H5�&��¤=>#
9:-�#�9:(

FG&�� (E9:��9H!Q�2$'M�&�!u#�9HF	@ $'&�(G9H!>wxFE@�=u@���9H(	=�9:-;@�3�|�/
@�+.-09H(GF%+D/�(EFG/�FH5�F0�� �9:-��O#�9:(%#�9R-¤�2-�#�9H(
9:(

5 − 1 = 4
$'&�(E �9H(G9H#�9:!>FG9HFG-E=>�	9H(m-0=u! M.I�9H(y$'&�(E9H!>wxFE@�=u@�� �egQ9:(yFG+<��!�#
9:-}=u@�#�FG+D�O#�9:F­�2-y#�9

�¤$'&�(G ª9:(E9:#�9H!uFE9HF4-0=u��9:(�9H(��	9H# ��!u-v=>@�+D!>/
FE=uI�5��2!u-0FE�%!>=A-E-09:(0�2-E/�(EFGK���@�=u@���5�-0=u!>(E9R-E-E9H!"wx����9H!uFE9}�<$
+D/�(GFE9R-N5�&�|��.�NI�9H(E9R-0@�=u@���51@�&2-09HFG+D(E=uIO@�=u@���5�&�FGI��1tv9H(G/�#�&�I�9:(,���}#�9:-L/�@
#�9H(GFG-0(G9H��9:F,�<-�#�9:-L9H(
����!u��=u@�#�9H!u=>��9y��(G ª9��G#�FG-E=>�	9H(H5�&��lFE��!>9:#�9HF�=>+D+29��l9 � 9H+.-0=AI�9{-0=u��9:(H��g�I��2#�����@ $±� 9:+OF:�W+2�2@
|
(0wxFG-E9H(G9}-0=>!e9H@ �<3�-0=u��9:(EF�9H+DFE����9:@¡+2�2@8�;�2@8=>+D+�9 |�(0wxF4-09H(G9

2 · 5
�.�2@���9 &�� /���9H@ /�#�9:@

�<-,I2wx(E9­@�9:#�FE!u=>#
-,9:$�-E9H(,#
9H@ $'K�(EF4-09y�;��@
9H#Z�´7�9H@ �	9H# #�9y$'&�(E �9HM�&�!>#�=u@8�	9H@.-09}+<��@��;��@
FG+D(E=uI�9yFG=>�{#�9m�­$'&�(E �9H(G9H#�9:!>FG9HFG-E=>�	9H(*|�(:��$'&�(E9:!"wxFG@�=>@���FG-0=u��9Q 1���{K�(G9:-N�

� � ·�� ���	�
��
 
 ��������³����

)Q!>!u9�5�#�9:(`M1�2(`+D=>����9:-e=D#�9:-���/�!u9 M�wj$�-09j&�I�9H(�/
#� �/�#
-E9*����#�9:!>Fe+O/
(EFE9:(H5�I�9:#­�2-`#�9:-`@D/
I2wx(E9H@
#�9
/
#� �/�#¤9:(j�	=>@�=u�;��!A-N�<tv9H(j/�#� .�O#�9HF*&��y-0(E9:@.-��2�y+O/
(EFE/
FE|�/�@
+D-E9H(�M.I�9:(G-*FG9H�	9HFG-E9H(:�
tv9R-*M1��(
@
&���!>9L/�M�9:!>#�=u��9L+�&�@�FG9H+.I�9:@�FE9:(H51FG&�� IO=�FG-E/�#�9H(G9H@�#
9v=>+D+�9,+2�2@�I2wx(E9,-E=>!A$'(E9H#
FE9L��9:#ZzDtv9H!uFj9H(

��½



#
9H(*=ZFE����9H@
FL@��2-0/�(j=>+D+�9m�	9H��9:@¤ �(E9:#�#�9m=Z/�#
I2��!u��9:-H� « �­#�9:!>F*/��}/
!>=>����K�( #�9:-�FG|1��(EFG&��	��9
/
#� �/�# 9H@ #��� �#�925�=j#
9H@ $'&�(GFG-6�2@�# �2-}#
9H@ &�I�9:(GI�9��G9H@�#
9�#�9:!x�2$�+D/�(GFE9:(E@�9¤9:(}=>@�#
!>9H#
9H@�#�9
+<��@
#�=>#1�<-0+D/�(EFG9H(:��r�&�|
/�!"wx(4-�F0����-�M
9H#�#�9:(�+O/
(EFE9:(E@�9���!u!>9Q�.gQ)y5���)v®�5��Dk � 5
&��	 �3�+D/�(EFG9H(E@
9
#
/�+D+�9H(L+D/�@�&�|l=�@.�¤&��	@�wv�

7�9:@ +<��@�#�9:-eI2wx(E9���@�#�9:(E!u9H#�9:FH5�@1��(WFG-E/�#�9:@D-E9H(G ª9:FG-6�2@�#�9H@­9:(WF0��!"�NI
¹xC
��!"wx@���9 ��@.-0��!>!u9:-
�<$���� #
9H!>F,FG-0/
#�9H(G9H@�#�9­9:(vFE&�� @D/Z5ªF0�%+<��@ #�9R-�=>+D+�9  ª9R-6��!u9 FE=u�%�2-v/�#� .�O#�9}�19H(G9}+D/�(EFG9H(:�Z~
M.I�9H(G-L$]��!u#¤MDIO=uFL����@i�	9H# �:+O/
(EFE9:(��y�	9H@�9:(*+D/�(EFG9H(L=�#�9H@l@D/
I2wx(E9H@
#�9�$'&�(EFG-0��@�#Z�

��� ��� 
 
 �Y������³��R� ��
4
�
�
��

®Q��(v����@�@D/¡FE+<��!`+D=>����9y!"��@
��-,9R$�-09:(m �3�+D/�(GFE9:(E@�925ZF0�%9:(v!"wxFG9H+D/�(EFG9H(G@�9­9:$�-E9H(v�	=>@8�	9H@
=>@��
(G9:-G$]wx(E#�=u����K�(G9H!>FG9H@	�2$�I�&�(G9HF +<��@�#�=u#1�2-0/
#�#1��@�@
9H!>FG9��Dg�I�&�(G#1��@	FE+D/�!>!u9��;��@{9:!>!>9:(EF @1��#
�O �9H(G9
=u@�#�=B9R- 9:��@�9N¹ « ��#�&�����9:@�9H(��;�2@���9	�2-y!"wxFE9:+D/�(EFG9H(}9:(y9:@ /�����#�9H!u=>�i!>/
+OFG/�FH5eFE&�� IO=
=u+D+�9�+<��@%-0=u!>!>��#�9�&�FH� � -�!"wxFE9:+D/�(EFG/�F�9H(x|�9H(GFE&�@�!u=>�y/�@�#�9:(GIO=>FG@�=>@��
5
&��­#�9:@¤FE!>����Fx9:(x#
�O(H51�2!u-
$'&�(*#
�O(H��C�=u��9H(*����@Z�

sW��#�&�Fj9R-jK<�G9: �!>=u+}=u$'K�(E9�&�F�$]�2+O/
!u-09R-0FG(0��#�9R-0F� �(E=u!>!>9:(�&�� ��@�FE+D/�9,|�(E&� 
!>9H�	FG-E=>!u!>=>@
��9H@}K�+�&23
@
&���=uFE+�� 	B9±�G!u9H#�@�=u@���5�#�9R-�I2wx(E9xFG=>�L-0=>!D|�(G&<�G9H+.-E9H(�9:!>!>9:(�-0=>!D!>wxFE9H+D/�(GFE9:(H5�/�#
!>K�FG9H(j�N�L-0=u��9:(W|�(H�
+D/�(GFE/�FG|�/�@�+.-���!A-,=u@�+D!>/�FG=uI���),!A-0F0��5�M.IO=>FL-0(G9 FG-E/�#�9:(E9H@
#�9­M1��(Q9:-L-0&%|�/
@�+.-09H(GFv!"wxFG9H+D/�(GFE/�F:5
FE��/�#�!>K�FE9H( #
9:-

10 ·2
/�@�#�9:(GIO=>FG@�=>@
��FG-E=>�	9H(�-E=>!�I�9±�G!u9H#�9:(E9H@´5O&���=>+D+�9

10 ·2 ·3
-E=>�	9H(�FG&�� ����@

����FG+�9LFE+D/�!>!u9x-0(G&��.�*=>�	9:-0��!>!u9:-�9:(j�2!u-0FE��/1�2$'M1wx@���=>��- �2$´M.I�&�(B����@���9�#�9:( FG+D(E=uI�9H( |�(E&��G9H+.-09R-
9:!>!u9H(x!>wxFE9H(� �K���9:(E@�92�

78�2@ FG-0=u!>!u9H({FE=u� FE9:!uI FE|�K�(E��FE����!>9R-Nz�gLI�&�(;����@���9�FG-0/
#�9H(G9H@�#�9 FG+<��!,#�9:(;I2wx(E9�-E=>!�9:-
�2!>�	=>@�#�9:!>=u��-­�O� #�9:!>F­+D/�(GFE/�F:5 $'K�(­#
9:-	9H({�	9H(E9i(G9H@.-6�� �9H!A-{9H@�# �2-{��=AI�9i#�9iFG-E/�#�9H(G9H@�#
9�9:-
!>wxFE9:+O/
(EFE/
F�M.I�9:(6¹�sW��# &�F­FG9�5 9R-{@�3�|�/
@�+.-09H(GF���� #
9H!>F­+D/�(GFE/�F	FGI2��(G9H(}-E=>!

15 · 5 · n
-0=>�	9H(

&���9:-;!"wxFG9H+D/�(EFG/�F%-0=u!
10 · n

� tv9:-%IO=u!LFG=>��9��2-�#�9H(�FE+<��!QI2wx(G9 ��F4-0/�#�9:(E9:@�#�98|1�£+O/
(EFE9R-
n]&�I�9H(4I�9�� � pQ$'K�(E9:@�#¡#�9:-m9:(�(E9:@D-0�� �9H!u-��2-m�2$'M�&�!>#�9 $'(G9H�{$'&�(Y@A�T9*%'B*) 68B*)C� ) / #*)KO � + � 0 4�)C�J) / 4�))K�NO S + )C# 0 � +"0�+ @JEH� % O + B$@?�J) / 4�) + � G��"�J)KO + ) , )547= )C� + ; / OP%M9.B*) �"O )54 / % / 9��Xj9:(E9:��@�=>@
��9H(G@�9x9H(`��(E&�I�9�5�&��v#�9H(`9H(`@1�2-0/
(E!>=u��IO=>Fe��FG|ª9:+D-E9H(�FG&�� #�9H(`=>+D+�9x9:(`-0����9:-�M�K<�G#�9
$'&�(H� « ��#�&������iIO=B+�&�@�+D!>/�#�9:(E925��	9H#��	=>@�#
(E9­#�=uFEFE9	&�I�9:(EFE9R-09¤�2FE|�9H+.-09:( 9H(�F0wx(G#�9H!u9HF�I�w�3
FG9H@.-0!u=>��925
�<-j!>wxFE9H+D/�(GFE9:( %'#(#*)�9:(j9:@¤/��;�2#�9H!u=>�m!>/�+DFG/�F ���eI2wx(G-E=>�	&�#´��7���FE+29v9H(�#�9:-jFE@1��(G9H(G9
#
9y�2!>�	=>@�#�9:!>=u��9Q+D/�(GFE9:(H5�#�9H(�9:(L!u/�+DFE/�(G=>K�FG9,3

	B&�(B|�&�=>@.-E9L9:(B@1��9:-H5D&��m!"��#{&�F FG-E(0��+DFB-6����9� �(G=>!u!>9H(G@�9*�2$´=>��9:@Z��tv9L9H( F0��$'&�(4I�(Ewx@���9:@�#�9��

� ���C
m¸ � �:³iµ��*¸P�:	 ��� 
 
 �Y������� 
i³lµ����4���P�W³��H³�	

t,9��2!>�	=>@�#�9:!>=u��9m+O/
(EFE9:(	no��!A-0F0�%+D/�(GFE9:(��	9H#8$'&�(E9H!>wxFE@�=u@���9:(Rp�M1�2(�FE&�� (E9H��9H! 9:-m|
/� �!>=u+D/��
=`FG-EK�(E(G9H!>FG9HFG&�(E#�9:@�9H@£ �30���;F4-0/�#�9:(E9:@�#�9���t,9:-�9:( �G&¤=>+D+�9 (E9:-v�;��@
��9��ª7�9H#¡#�9:@8-0=u#8#�9H(,|
-N�
9:(v�2$'FE�2-L-0=>!�9R-m����#�9:!>FL+O/
(EFE/
FH5ZFE��FE+D/�!u!>9�#�9H(LI2wx(E9y-E=>#l-0=>!W����FEFG9H(Q�2$ #�=>��!>&��	&��;����FEFG9H(v�<$
|�9H(GFE&�@
!>=>�{I�9��G!>9:#�@�=>@
���´7�9H@ ��!u!>=u��9:I�9H!�&�|
$'K�(E9H(Q 1��#�9yFG-E/�#�9H(G9H@�#
9­&��;/�@
#�9H(4I�=uFE9:(E9}FG=>�;FG&��
&�� #�9H(*I2��(������­-E=>!uM�K�(E9:(E92� « �{MDI�&�(G$'&�(L@D/l#�9:-6¹

C�&�� F4-0/�#
9H(E9:@�#�9v$'&�(GM�&�!u#�9H( IO=ª&�F�-6�NIOFE9,&�� |1�2FEFE=AI�925
����FE+29v�2$Z$'(4�O��-�$'&�(j�2-�#�/��	�	9Q&�F
&�I�9H(�$'&�(�#
9�°�°���@�#�(G9�52MDI�&�(0�<$´#�9�°��v=>+D+�9x9:(�-0=u!>FG-E9H#�92� 	,=��� �@
9H(�$'K�(GFG- �}/
@�#�9H@´5�@1��(�IO=��	9H#
�N����� FE=u+D+�9H(GM�9H#i+<��@%/
#�|ª9:��9,9:@%$'9±�G!�=�-6�NIO!>9R3�+D(E=>�	F43�+D(0���	FE9R-N� « � $'&�(G9H!"wxFG9H(G9H@%/�@
#�9H(4I�=uFE9:(
FG&�� &��»#�9H(,I2��(y������-E=>!uM�K�(E9:(E92�ªs�/
-G-09:(,9H@.I�9±�GF43�+�&��	�}/�@
=>+<�2-0=u&�@Z� Xj/�(G#�9}����@�=u+O+29}FG-E=>!u!>9
FG=>�{FE9:!uI¤FG|ªK�(E��FG�;��!u9:-Hz��HgLI�&�(G$'&�( EC;*�J)KO S + )C� 0I/ 4�)C�"B(% + )C�5) /
	 ���

��¬



COI2��(G9:-e9H(:5N-0(G&�(��G9H��5� �9H��(E/�@�#
9:-e=.#�9:-e��(G/�@�#�!>wx����9:@�#�9BFG�O@�FG|�/�@�+.-N52�2-eM�9:!>9 |�9H@�FG/�� FE+<��!
��9H@�@�9:������F�=O/�@�#�9:(GIO=>FG@�=>@
��9H@Z5<9H!u!>9:(e=O#�9R-��	=>@�#�F4-09 @1wjIO@�9HF:��tv9:@­FE!"�2��F`+D(EwjI�9H(�-E=>#Z�<7�9:��9:-
-E=>#Z� « �v#
�O(e-0=>#´5<@���(`IO=O=>MD/�+�&����	9H(W$'&�(E �9H(G9H#�9:!>FG9HFG-E=>�	9:-0��!>!u9:-N��®Q��(`��!u-`FE+<��!O��9H@
@�9H�	�.��F:52FE�
IO=u!e/
@�#�9H(4IO=>FE@
=>@���9:@�F��Ewx!>#�9:@D-Q-6����9y/�#
�.��@���FG|�/�@�+.-,=`�<-,+D/�(GFE/�FG#�9H!A-6����9:(E@�9yM1��(�$'&�(E �9H(G9H#
-
FG=>����gLIO=>F`I�=O�O#�9H(G��9:(E9xIO=>!��;��+DFG=>�	9H(E9�|ª9:@�FE/
����wx@���#�9:@Z5R�E�,FE�� �!>=AI�9H(e$'&�(E9:!"wxFG@�=>@���9H@­#�9:@
 �9H#
FG-09L/�@�#
9H(GIO=uFE@�=u@���FG$'&�(E� n]&�I�9H(4I�9±� �qp6� « ��I�9:!ª�<-B�;wx(G+�9�$'&�(E9:!"wxFE@
=>@���9:@	��@�FE+D/�9R-jFG&�� 9:@
-E9H+DFG-E@1wx(L��9H@�@
9H�	�.��@����

7�9:@8M.I2��#89H(L#�9R-,I2wx(E#��2-,#
9:-v��9H@�@�9:������9H#�9�|�9H@�FG/�� 9:(QF4-0&�(4-N5�M.IO=>F,����@lFE&�� F4-0/�3
#
9H(E9:@�#�9�=>+D+�9	@1��(��2-m-0=u!>9:��@�9­FE=u�i#�9:-H�e)x-y9:-�9:��@�9{9:(y��9:@�@�9:���.�29:-mI�9:# 9H@¡$'&�(E9:!"wxFG@�=>@��
 �9:-��O#�9:(*=>+D+�9�@
K�#
I�9H@�#
=>��IO=>Fx�2-*#�9�F4-0/�#�9:(E9:@�#�9mM1��(�!"wx(G-x@�&���9R-N���1&�(G9H!>wxFE@�=u@���9H(G@�9,9:(*=>+D+�9
!>wx(E9:|�(E& � 9:FEFE9:@¤FE9:!uI�5
�	9H@�9H@¤M<�Ewx!u|;#�9:(G-0=u!o�Dtv9R-*|�(E=u�;wx(G9QFG!"����FG-0��(j=�!"wxFG9H��(G/�|�|�9H(x&��yI�9:#
FG+D(E=uI�9H �&�(E#
9:-Q#�9H(GM<�G9H�	��92�17�9:@�9H(��G9H���

« �	#�9m&�I�9H(4I�9±�G9:!>FG9H(�$'K�(E9:(L&�F*F0�{9H@�#�9:!>=u�{$'(G9H� -0=>!´��=A-x$'&�(EFG!"���}-E=>!Z9:@�@.�¤&�I�9H(E .�O��@�=u@����

� ³ ³ � · ����� � ��	y³��H³�	 �

7�=u-W$'&�(EFG!"���L9H(W$'/�@�#
9H(E9R-�=D#�9R-xn]=>@�#
!u�OFE9:@�#�9�¹2p´|�(E=u@ � =u|Z5��2-`/�@�#�9:(GIO=>FG@�=>@
��9H@yFE+<��!.I2wx(E9�-E=>!u(E9:-43
-E9H!>����- $'&�(j#�9,FG-0/
#�9H(G9H@�#�92� « �}=>+D+�9, �!>&�- EC;*�R5��	9H@%&���F0� =ªM�K<�G9:(E9v��(E��#�@JEl#�9vF4-0/�#
9H(E9:@�#�92�
t,9:- 9H(B9:-B$'&�(GFE!>����#�9H( $'&�(G#�(E9:( 9H@�FG-0K�(E(E9*��(0��#��2$ªFE9H!AIOFG-6wx@
#�=>��M
9H#Z5.&��m#�9:(E�	9H#���@�F4I��2(H5.M�&�F
#
9H� ��!�/
@�#�9H(4IO=>FE@
=>@��{=� �/�@
#�&��{��(G/�@�#l#�(E9��G9H(�FE=u�{&���z
®Q9:��!u=>��5�&�F*FG-E/�#�9H(G9H@�#
9��

 �9:�i$'&�(E9HF4-0=u!>!>9:(,�	=>�%9R-m��/�!A-�M1wj$�-09{�	9H# 9:@£!u=>FG-E9 &�I�9:(m/�#� �/�#�-09{+D/�(EFG9H(H5WFG&�� #�9­F4-0/�3
#
9H(E9:@�#�9�F0��FG+<��! -0=>!u��9:!>#�9 FE=>� n]@D�¡IO=>@ |1�i�.���	!>9}���2FE+�9:( �qp6�`7�9H@�#�9�/
#� �/�#
-E9�+D/�(GFE9:( 9H(
=u+D+�9�+D/�(EFG9H(*=Z#
9H@iF0wx#
I2��@
!>=>��9Q$'&�(GFG-6�2@�#Z�1J�/�(GFE9H(G@�9�FE+<��!�I2wx(E9�FG�O@.-09:FE9:@8�2$e!"wxFG9H+D/�(GFE9H(�&��
�H��!u��=u@�#�9:!>=>��9 ��+D/�(EFG9H(:5O&��y!>��#{&�F $'&�( @
9H�	M�9H#�F FE+.�O!>#�+<��!>#�9*#
9H�¯FG-E/�#�=u9H+D/�(EFG9H(:�
PL@�#�9H(4IO=>F43
@
=>@���9:@­=
#�=uFEFG9*FG-0/
#�=>9:+O/
(EFE9:(BFE+<��!�M1�NI�9*+2�2(0��+.-09:(B�2$1I�9��G!>9:#�@�=>@
��52$'&�(�/�@�#�9:(GIO=>FG9H(E9:@�F &�|��.�NI�9
FG+<��!�=>+D+�9�I2wx(E9��2-L��9:@�@�9:���.�­F4-0& � 9:-H51��9:@��<-�M<�Ewx!>|�9�#�9mFG-E/�#�9H(G9H@�#
9 =>��9H@�@�9:� #�9R-N�

�1&�(�9:+OFG9H�	|ª9:!B+O/
@�@�9v�G9H�¤$'&�(E9:FG-E=>!>!u9}�	=>��5´�2-m#�9H(m=�9R-���|�/
@�+.-09H(GFyF4-0/�#
=>9H+D/�(GFE/�F� �!u9:I
�<$'M�&�!>#�-���3±
mFE+29H����!"���2-09xI�9��G!>9:#�@�=>@
��FG-E=>�	9H(B&�� /���9H@Z�IXx��#
9Q#�9�F4-0/�#�9:(E9:@�#�9v&���/�@�#
9H(GIO=uFE9R3
(G9H@lM1��(*-0=u!ZM.I�9:(Q�.�2@��­$'&�(E �9H(G9H#
-LFE=u�{|1�	9R-L|1��(L�2$�-6�2!u-09Q-09H+DF4-09H(:5�&��{#�9�-E&­-0=>�	9H(xIO=u!Z �!>=AI�9
 
(E/���-e|1�L�2-e#�=uFE+D/
-09:(E9B-09:+O@
=>FE+29j#�9R-6��! �G9H(�&��L|�9H(EFG|ª9:+.-0=uI�9H(:�<t,9 � =u#�9H(G9:-`��9H@
@�9H�	�.��@��Q�2$�FG-E&�$
FG+<��!�/�@�#
�.��FH� � !u!>9H(Q9:I�9H@.-0/�9:!u-mI2��(E9R-6����9HF��2$ #�9­FG-E/�#�9:(E9H@
#�9�FG9H!AIª5´FE&�� F0�¤+<��@¡/�@�#�9:(GIO=>FG9
M
=>@1��@
#�9H@Z51�	9H#i+.�O@�#�=u��=u@�#���(G=> �9H@%$'(0�­/�@
#�9H(4I�=uFE9:(E9H@�M.I�=uF�#�9:-L �!u=uI�9:(*@�KO#
I�9:@�#�=>�2-N�

tv9R-�9H(,+O!>��(G-,�2-,9H@8FE��#1��@8&���!>wx��@�=>@
��K���9H(,+D(E��I�9:-v-E=>!e&�F,F4-0/�#
9H(E9:@�#�9:F�FE9H!AIOFG-6wx@
#�=>�23
M
9H#  �9:-E(0����-E9H!u=>��-H�Ztv9H(�FE+<��! #�9:(G$'&�(�&�|
$'&�(G#�(E9:F�-E=>!B�2-y#�9:!u-6�2��9H(G9{-E=>! FE�����	9	FG-0/
#�=>9:+O/
(EFE/
F
&�(E�.��@
=>FE9:(E9:(�FE=>�i=�F4-0/�#
=>9H��(E/�|�|�9H(:5���9:@¡#�9:-�FE+<��!�=>+D+�9­I2wx(E9{9:-�+D(0�NI��WgLIO=uF�����@8IO=>!�!"wxFE9
�2!>9H@
9�5�FE�	+<��@l�;�2@¤��K�(E9m#�9R-N�

tv9:@ K�+�&�@
&���=uFE+29��1@.-09;I�9H# 9H@ FE��#1��@ &���!>wx��@�=>@
��9:(­�2- $]��/�@�#�9:(GIO=>FG9H(E9:@�F­$'&�(E �9H(G9R3
#
9H!>FG9HF4-0=>#;@�9H#�FE�2-N��PQ@�#�9:(GIO=>FG9H(G9H@¤FE+<��!ª=>+D+�9,!"wx@���9:(E9QM1�NI�9�9:-�-0&23o-0=u��9:(EFB$'&�(E9:#�(0��� |1��(0�<-�-E=>!
M.I�9H(��.��@
��5´�	9H@8 
!>&�-QI�wx(G9 I�9:!>+29H@�#
-��	9H#8F4-0& � 9:-H5´FE�%M1��@ � MD/�@ +<��@ &�|�+D!"��(G9 �	=>FG$'&�(EFG-0�<3
9:!>FG9H(v&��%-E(0wx+D+�9{#�9­!>��@���9y!>=u@<�G9H(:�ZC�&�� FE=u#�9H��9:IO=>@�F4-v$]��(,IO= �<-�/�@�#�9:(GIO=>FG9H(G9H@ IO=>!`I2wx(G9}I�9H!
 �9H+29H@�#�-,�	9H#i#�9mFG-E/�#�9:(E9H@
#�9HFQ@�=uI�9N��/Z51FE�}I�=�/
@�#��.��(L�2-�+D/�(GFE9R-L$'&�(E9H����(*=Z9:-�-E9H�	|ª&­M.I�&�(
=u@���9:@l+<��@i$'K�!u��9v�	9H#Z�

®Q��( $'&�(E �9H(G9H#�9:!>FE9:FG-E=>#�9:@	$]��!u#�9H(:5�F0������#�9H( I2wx(E9�&�I�9:(EFE+D/�#�-0=>!��2-B/�#� .�O#�9��19H(G9QF4-0/�#�=u9R3
+D/�(GFE9:(H� � (E��&���9:(E9* �(G9H#�#
9Q&��m#
�O �#�9L=1/�#� �/�#
9:-N�Dtv9R- 9H(B&���FE��+D!"�2(G-N5��2-BFG-E/�#�=>9:+D/�(EFG9H( +2�2@
�<$'M�&�!>#
9HFxFG9H!uI��	9H#¤�	9H��9R-x$]� #�9:!u-6�2��9H(G9��
t,9�FG-0/
#�=>9:+O/
(EFE9:(H51#�9:(x+D/�@¤$]��(v�:3±��-0=u!>�	9H!u#�=>@���9H(H5

� �



+<��@£�;�2FE+�9;�2$'M�&�!u#�9HFmFG&�� !"wxFE9:+D/�(EFG9H(H5���!u-EF0�i!"wxFG9H+D/�(EFG9H(}=B@D/
I2wx(E9:@�#�9;$'&�(EFG-0��@�#Z�W)Q@��.�<3
9:@�#�9i!"wxFG9H+D/�(GFE9H(:5 F0� �	9H@�9:(Q�G9H�¡�2-­#
9:-­$'&�(4-0F0�<-{FE+<��!�I2wx(G9l� /�!>=u��-}�<-}-6����9¤!"wxFE9:+D/�(EFG9H(H�
7���FE+29yIO=>!W �9HM�&�I�9R-vM�9:(G$'&�(*$]��!u#�9m9H@���@�9H!uFE925�@���(�/�#� �/�#
9:-��<$�FG-E/�#�=u9H+D/�(EFG9H(Q9H(LFG-0K�(E(E9�9H@
#
#
9:-L@D/
I2wx(E9H@
#�9 +D/�(GFE/�FG/�#� �/�#´�

� �K
����Y� 
 ���:�8
 · 	 · ���2· ��µ�� �:³�	

 �9:�%FG�O@�9:F�FE9:!uI��2-,$'&�(EFE!>����9R-Q9:(v��&O#
-N5�&����G9H�%+29H@�#
9H(m��@�#
(E9 FG&��»&���FE�;FG�O@�9:Fm�2-,=u#�9H9:@89H(
��&�#Z�´7�9H@ ����FE+29­M1��( �G9:�%-6��!A-���9:# =>+D+�9¾3�(G9H|�(EwxFE9H@.-0�2-0=AI�9{FG-E/�#�9H(G9H@�#
9��e78��FG+�9­-6����9H(��G9H�
��(E/�9:!>=>�¤$'9��G!o5�����FE+29�9:( #�9:(�IO=>�2-0=>��9{��FE|�9H+.-09:(��G9:��M1��(�&�I�9:(EFE9R-N��C
��M.IO=>F�t�P +2�2@�M<�Ewx!u|ª9
�	=>��/�# �2$L��=u@£IO=>!u#
$]��(G9H!>FG9�5eF0� M�K�(G9H(L�G9:� ��9:��9:-}��9H(G@�9���t,9HFGI2wx(G(E9i/�#�+2&����	9H(­�ª�`�����
=u+D+�9¤&�$�-E9¤@�&�+¡-0=>!j�2-­9:@ &�(E#�9:@D-E!>=u�8#�9H ��2-{+<��@ �1@�#�9¤FG=u-}$'&�(G/�� M
9H(H� C
�8(E9H��+.-0=>&�@�9H(}|�9H(
9¾3�|�&�FG-H51M.I��2#�9H@.-09:@�#�9R-L9H(�+D!"��|�FE��!uI�9H(*9:!>!>9:(x#�/�@
#�9H(4-6��!u9H(H519:(�F0wx(E#
9H!>9:FLI�9H!u+�&��	@�9��

�1&�({M.IO=>F	=>+D+�9}�G9H� $]��({@�&���9:@ (E9H��+.-0=u&�@Z5 F0�¡IO=>!`�G9H�£��(G ª9��G#�9l$'&�(��<-�=u@�#
$'K�(G9i#�9:-�M�9H(
$'&�(E9HFG!"��9:#�9��  .��5�#�9:-L9:(L+2&�(E(G9H+.-Nz  �9:�	M���(*-6����9R-�#�=>@i/�#
#1��@�@�9:!>FG9�FG&�� ��=u#�FE9:!��

JL&����	9H@.-0��(E9:(*FE9H@
#�9HFL-0=>!�z�&O9H 
(E&/.v���2-0MZ��+D/Z��#�+

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

� � �
�

� � ��
 
 � � �
�	� ���F�C��� � � �C� 
 � �
®Q=u9H!uF�km(GK�@D 1wx+¤&��{~�@���9�gL9H@�@�=u@���FG9H@

CD-0/�#�=u9H@1wjIO@�9R-x$'&�( �;�<-09H���2-E=>FE+29L$]�2�}�2$'M�&�!>#�9:(B-E=>!�9:$�-E9H(E��(E9R-x9:-�$'(E9:� -0=u#�FGI2wx(E+DF4-09H#¤&�� $'K�(43
F4-09­�2(EFv/�@
#�9H(4I�=uFE@�=u@��%|1�%���2-E9H���2-0=u+D$]�2��9H@�92��C�&�� &�|
-0��+.-vM�9:(G-0=u!`=u@�#� .�O#�9HFm�2!>!>9 �ª�`�����
�
!>wxFE9:(E9�-0=u!��2-�FE+D(G=uI�9mIO=>FG=>&�@�9:(j$'&�(x$'K�(GFG-E9N��(GFE/�@�#
9H(GIO=uFE@�=u@���9H@´�

78�2@ +<��@ FE+D(E=AI�9i&�� M
9H!>9%$'K�(EFG-E9l��(H5��	9H@ #�9R-�+<��@ &���F0� M1��@�#
!>9i&�� 9R-	9H@�+29H!u-{$]���
9:!>!u9H(L9:-�9:@�+�9:!u-���FG|ª9:+D-��2$B/�@�#�9:(GIO=>FG@�=>@
��9H@Z�ªtv9:-m+<��@�I�wx(G9­FG-E/�#�=>9:FG-0��(G-E9H@Z�ZC�+<��!`IO=� 
(E/���9
9:@ 9H!>!u9H(m�19H(G9¤�;�2@�9H#�9:(}|1�89R-­=>@.-0(G&�#
/�+.-0=>&�@�FG$'&�(G!>K� ´5e&�� MDI2��# FG+<��!j#�9R-{=>@�#
9HM�&�!u#�9���C�+<��!
IO=eM1�NI�9 ��9H(E9 � $]wx(E(G9 |�(G&<�G9H+.-E9H(H5ª&��;M.I2��#8FG+<��!W#�9 =u@�#�9HM
&�!>#�9N¹­C�+<��!e!"wx(E9:(E@�9m-0=u!>(G9:-E-E9H!>wx����9
|
(E&<�G9:+D-E9H(G@�9�9H!>!u9H(`FE+<��!
#
9*FG-0/
#�9H(G9H@�#�9���K�(E9x#�9R-BFE9:!uI
¹QCO+2�2!�IO=� .�D-E-09xI2��!u��$'(E=uM�9H# ��9:#}-EI2wx(43
$]�2��!>=u��M�9H#�9H!>!u9H(v&�� I�9:@�#
-¾¹	gLI�&�(E#1�2@ -E=>!>(G9:-G-09H!>wx����9:(QIO=�$'K�(GFG-09{�2(H5ZFE�i#
9H(�&���FE�¤ �!>=AI�9H(Q-0=>#
-E=>!�$'&�(G#
�O ª9:!>FG9�&��l9:$�-E9H(4-6wx@�+DFE&���M�9:#�¹ � !>!>9:(�M1��(mIO=��2!>!>9:(E9:#�9­(E=u��9H!u=>��-m�<$x#�9:@�FE!>����F0¹;®L��9
&���FG|1wx@�#�9:@�#�9}9:+OFE���	9H@�F4$'&�(E�	9H(:����!>9:(E9m9H!u!>9H(x$]wx(G(E9�9H+DF0�2��=u@�9H(:��sW=u��9�FE&�� I�9H#�$'(E9H�y-0=>#
F43
I2wx(G+OF4-09:#89H(L#�9H(�$'(E=A-�FE!>����5�#�9R-,FG+<��!W 1��(E9mM1�2@�#�!>9m&�� #
9:-L�;�2@���9:(E@�9mIO=>!�M1�NI�9�� « �	F0�{9H(
#
9H(,9:(,FG9H!uID$'K�!u��9H!u=>�­@�&���!>9��.��@�FG+�9}FG+D(0��|�|�9 (E��@�#� �9:-E=>@���9H!>FG9H(:zª7���@8FE+<��!e!"wx(G9y@
&���9:-H5ª�	9H@
=u+D+�9�@�K�#�I�9H@
#�=>��IO=uFL#
9:-LF0���	�	9�FE&�� =�#1�2����	v=�+<��@l=>+D+29y .�O����9ygy� h,� ? (EFG-E9H#�FG=>@�F4-0=A-0/
-G-09:-
$'/
!>#�F4-6wx@�#�=u��- &��l5.��9:@�����@	+2�2@�����FE+29Q �9H@.�D-E-E9,!u&�+<��!>9:(E@�9���@
#�9H(G!>9H#
9HFH� 	v=�$]�2( =u+D+�9Q��9H(E9
!>wx(E9:(E9m&��{=>@�F4-0(G/�+.-0&�(G9H(H5
��9:@�����@i+<��@i�;��FG+�9m �(G/���9m#�9H� #�9H(�9H(�|1�{9H@���@�#
9H@l�;��#
9��

C�9:@�#  �=u#�(0�2� =u@�#�9:@ �����2/���/�F4-�-E=>!�®L=>9H!uFlkm(GK�@D 1wx+ n���(E&�@D 1��9:+ .����2-EMZ� +D/Z��#�+�p¤9:!>!u9H(
~�@
��9	gQ9H@
@�=>@���FE9H@ n�=u@���9V.�F4-6�2-H� +D/Z��#�+�pQ�;wx(G+�9R- �R$'K�(GFG-E9{��(�����CO+O(G=uI M
9H!>F4-m+�&�(4-N5Z$'&�(,#�9:-�9H(
�	9H@
=>@���9:@ �2-	��!>!u9% �=u#�(0��� FG+<��!*& � 9H@.-0!u=>����K�(E9HF:��tv9:(E/�#
&�I�9H(	I�=u!x9H@ FE9:!uIO �9HFG-0��!u-E9:-{+2&���=A-09
/
#
I2wx!>��9�$'9H�  �=>#�(E����5�#�9H(*$]��(*9:@�9:!>!>9:(*��@�#
9H@�/
FEFE9:!W|�(0wx�	=>92�

��°



� ��� �
�

� �W� 
 
�� ����� � � � ��� ��� �

~�@
FE|�=u(E9H(G9H#�9��2$`9H@l��(4-0=u+�9H!´|1�­#1����9:@�Fmn�¬ �  �3±���Dp C�!>��FEM�#
&�-�n'�O�D�.¦x§E¨D¨O�6*.�
�������2���E�d&��1¨Dp05 �1+
(G9H#1�2+D-E=>&�@
9H@�!A�OFG-�-0=u!��2-LFG-E=>!>!u9�@�&���!u9�FE|�K�(E��FE����!�&�� $'&�(G�;�2!>9:-��	9H#��2-L/�@�#
9H(GIO=uFE9�=e���2-E9R3
���2-E=>+��1gLIO=uFL#
/�M1�2(*9H@�M
&�!>#�@
=>@��}-E=>!Z9:��@�9R-N51FE�	FG+O(G=uI¤9:@�#�9:!>=>�­-E=>!Z&�F:51#�/�+<��@i9RIO-H��FG-6�2(G-09
�	9H#l�2-L �9HF4I��2(E9m#�=>FGFE9mFE|�K�(G��FE����!oz

� )Q$*�2!>!>9y$]����5�M.IO=>!>+29:-�9H(mFE�l#�9R-yIO=u��-0=u��FG-E9}$'&�(�9H!u9:I�9:@�F /
#
IO=>+D!>=u@��D¹{7�9H#���@�#�(G9	&�(E#Z5
MDIO=u!>9:-L$]������=uI�9H(,9:!>9RI�9H@8��9HFG-,$]wx(E#�=u��M�9H#
9H(,/
#�&�I�9H(,FE9H!AI�9}#
9H@�$'&�(G��=u#�!>9:#�9m=>@
$'&�(E���<3
-0=>&�@�¹�g�I�&�(4$'&�(6¹�gLI2��#i9H(x$'&�(E����!>9R-x�	9H#l�2-�!"wx(G9v �K�(E@i���2-09:�;�2-E=>+�¹ � (*#�9:-Q�2-*��=uI�9
#�9H� $]wx(G#�=>��M
9H#�9:(�-E=>!��<-�M1��@�#
-E9H(G9�-0��!�9H!u!>9H(j9H(L#�9:-�$'&�(��2-L&�|
@1�	@
&���9:-L�2@�#�9:- n�9:!>!u9H(
�;��FG+�9m �9H����9m#�9:!>9�p4¹yg�IO=>!>+29�$]wx(E#�=u��M�9H#
9H(*9H(�#�9:(�=�F0�}$]��!>#¤-0��!>9v&��%¹

� 78��@%FG=>��9:(j&�$�-E9v�2-j�;�2-E9H���2-0=u+ !>wx(E9H( �H@i�� 
FG-0(E��+.-j-0wx@�+D@�=>@��
� � (j#�9R-x(G=>��-E=>��-H5.MDI�&�(43
#1��@l&��{MDI�&�(G$'&�(6¹ J�/�@�@
9�#
9H(*I2wx(E9m9H@l ª9:#�(E9m����#�9m�2-L&�|
@1�­#�9:-G-09m|1�.¹

� C�9H(L#�/� �9:-��O#�@
=>@��¤�<-Q���2-E9H���2-0=u+O/
@�#�9H(4IO=>FE@
=>@��­$'&�(GFGIO=>@�#
9�5�FE&�� $'K�!>��9��2$�/�#
IO=>+D!>=u@�3
��9H@��2$`!>&��	��9:(E9:��@�9H(G9v&��{FE��� � &��	|�/
-E9H(G9�¹ g�I�&�(4$'&�(*9H!u!>9H(*M.I�&�(G$'&�(�=u+O+29�¹

� Xj/�(E#
9�����@¤-EIO=u@���9� �K�(E@¤-0=u!��2-�!>wx(E9m#�9H@l!>=u!>!u9L-0�� ª9:!�/�#�9:@1��#�¹
� gLI�&�(G$'&�(¤ �!u=uI�9H(¤9H!u9:I�9H(¤#�9:(l9:(¤+D@1��| F0� ��&O#�98-0=u!,���2-09:�;�2-E=>+ &�$�-E9 &�|
$]�2-G-09:-iFG&��

�H�	=>@
#�(E9 FG�;��(4-09 ��5�-0=>!v$'&�(EFE+29H!�$'(0�  �K�(E@ #�9H(i=u+O+29£+D!>��(E9:(lFG=>� ��&O#
-i=m��@�#�(G9 $]�2�D¹
« �yI�9H@
#
-N5*M.I�&�(G$'&�(¤ �9:-E(0����-E9HF¤ �K�(E@ #
9H(i9H(¤��&O#�9�-E=>!Q�;�2-E9H���2-0=u+ FE&��  ª9:�.�NI�9H#
9
n��	9H(E9�9:@�#�M.IO=>F�#�9R-�I��2(���@�#�(G9m$]�2��p4¹

���


