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q;R c U R ^ T Z�] ^	r	W U a�^ s	[ T T ] X T b j�W f U ] X�t q ^ u^ ] ^ uX�W U u v

\Y] X�] j�h-[ \ U ] X q [ T T ] ^ U W U [ R X�u
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i�j�[ T=U j�] T [ T W�Z�Z�^ ] T T ] T*U s R `�W T [ b6|�^ R ` S ] h T s	[ U j U j�]6b a�^ ^ ] X U b ^ R | RYf h-] b j�W�X�[ m ] Z
|�^ R�R f=T ��T U ] h T uDi�j�]��^ T U |�^ R ` S ] h [ T-S W�^ \Y] S ��U ] b j�X�[ b W S w U j�]/WYb UnRYf=T R a�X�Z S � [ X�x
U ^ R Z�a�b [ X�\6W-^ ] b a�^ T [ d�]*Z�] �X�[ U [ R Xn[ T X RYU W T�T [ h-| S ];WYX�Z1Z�[ ^ ] b U W T [ U�T j R a S Z/`]Yu	i�j�]
T ] b R X�Z*|�^ R ` S ] h�[ T�S W�^ \Y] S �;T R b [ W S w U j�] ^ ]O[ T d�] ^ �*S [ U U S ]Ab R Z�] x T j�WY^ [ X�\�`] U s�] ] X U j�] R ^ ] h
|�^ R d�] ^O[ h-| S ] h-] X U W U [ R X T � W T W=^ ] T a S U }�b R h-h R X f WYb [ S [ U [ ] T W�^ ] U � |�[ b W S S � `�a�[ S U W�X�] s#[ X
] W�b jn|�^ R�RYfAT ��T U ] hn}W�X�Z U j�] R d�] ^ W S S |�^ R \�^ ] T T	RYf�U j�]��] S Zn[ TOU j�] ^ ] ` � j�W�h-|] ^ ] Z�u� ]	a T ] U j�]	WY|�| S [ b W U [ R X*Z R h-W�[ X R f�f a�X�b U [ R X�W S |�^ R \Y^ W�h-h-[ X�\ U R ] ��| S R ^ ] U j�]��^ T U
|�^ R ` S ] hnu � ]	`�a�[ S Z-W=|�W U U ] ^ X�x h-W U b j�[ X�\ T U ��S ]	^ ] b a�^ T [ d�] f a�X�b U [ R X-Z�] �X�[ U [ R X f W�b [ S [ U � }
`�W T ] Z R X#h-] b j�WYX�[ b W S S � |�^ R d�] X#s�] S S f R a�X�Z�] Z#^ ] b a�^ T [ R X#W�X�Z#[ X�Z�a�b U [ R X U j�] R ^ ] h T u� ] W T R X�[ X�\ T a�|�| R ^ U [ T ] h=` R Z�[ ] ZM` � W�a U R h-W U [ b W S S � Z�] ^ [ d�] Z#[ X�Z�a�b U [ R X U j�] R ^ ] h T }
s	j�[ b j4W�^ ]-b a T U R h-[ T ] Z U RnU j�]-^ ] b a�^ T [ R X T U ^ a�b U a�^ ] R f Z�] �X�[ U [ R X T u6i�j�[ T |�^ R d�[ Z�] T W
| R s�] ^ f a S }�\Ya�W�^ WYX U ] ] Z T R a�X�Z�}�Z�] �X�[ U [ R X�x WYX�Z�x ^ ] W T R X�[ X�\ f WYb [ S [ U �/f R ^ f a�X�b U [ R X T;U j�W U
T U ^ R X�\ S � ^ ] T ] h=` S ]�|�^ R \Y^ W�h T [ X S W�X�\Ya�W�\Y] TAT a�b j-W T�l � R ^��	W T cY] S S u � ]	Z�] h R X T U ^ W U ]
U j�[ T |�WYb c W�\Y]-t b W S S ] Z TFL v R X T ] d�] ^ W S s�] S S x c�X R s	X1b j�W S S ] X�\Y];|�^ R ` S ] h T ug X T |�[ U ] R f [ U T | R sO] ^ } U j�]nWY|�|�^ R WYb j T a���] ^ T*f ^ R h W S R s S ] d�] S�R f W�a U R h-W U [ R X�}
`] b W�a T ]-W U ] ^ h-[ X�W U [ R X1^ ] S W U [ R X/h=a T U `�] T a�|�| S [ ] Z4W U;f a�X�b U [ R X4Z�] �X�[ U [ R X U [ h-]Yu*g f
j�a�h-W�X T WY^ ] U R `�] S W�^ \Y] S � ^ ] S [ ] d�] Z RYf�U j�] U W T c RYf |�^ R d�[ X�\ U ] ^ h-[ X�W U [ R X�}[ U h*a T U `]
| R�T T [ ` S ] f R ^ U j�]1WYb U-RYf Z�] �X�[ X�\4W4^ ] b a�^ T [ d�] f a�X�b U [ R X U R `�]nb R h-| S ] U ] S ��T ] |�WY^ W U ]
f ^ R h U j�]1W�b U1R f �X�Z�[ X�\�W U ] ^ h-[ X�W U [ R X9^ ] S W U [ R X f R ^6[ U W�X�ZM|�^ R d�[ X�\ U j�]/] X T a�[ X�\
U ] ^ h-[ X�W U [ R X-b R X�Z�[ U [ R X T u � ] T j R s#j R s U j�[ T�T ] |�W�^ W U [ R X-b WYX6`]�WYb j�[ ] d�] Z�}�s	j�[ S ] T U [ S S
|�^ ] T ] ^ d�[ X�\ T R a�X�Z�X�] T T uO��a�[ S Z�[ X�\ R X U j�[ T }�s�]�|�^ ] T ] X U W*X�] s#s�W �-U R Z�] �X�];|�^ R \�^ WYh
T b j�] h-] T WYX�Z1|�^ R d�];j�[ \�j�x S ] d�] S |�^ R \�^ WYh U ^ WYX T f R ^ h-W U [ R X T u
z�[ X�b ] U j�] T ] b R X�Z1|�^ R ` S ] h [ TOS W�^ \Y] S �6T R b [ W S }�sO];b WYX�X RYU	T RYS d�];[ U W S R X�] � j R s�] d�] ^ }

sO]�Z R |�^ ] T ] X U W�X*WY^ U [ f W�b U�U j�W U h-WY^ c T W�|�W U j U R W�`�^ [ \�j U ] ^ f a U a�^ ]YuAg X*|�WY^ U [ b a S WY^ } s�]
T j R s U j�W U�U j�] T R |�j�[ T U [ b W U ] Z=W S \ R ^ [ U j�h T [ h-| S ] h-] X U ] Z=[ X TFL b W�X=`]O|�WY^ W�h-] U ] ^ [ m ] Z` � W�j�[ \�j�] ^ R ^ Z�] ^ S R \�[ b1|�^ R�RYf=T ��T U ] hnu i�j�]/|�W�b c WY\�]4j�W T `�] ] X#[ X T U WYX U [ W U ] Z U R
�����4W�X�Z6g T WY`�] S S ] x �����A} U s R�� a�[ U ]�Z�[ �K] ^ ] X U h-] b j�W�X�[ m W U [ R X TORYf j�[ \Yj�] ^ R ^ Z�] ^ S R \�[ b u
g X U j�[ T ] ��] ^ b [ T ]Y}�s�] f R a�X�Z U j�W UnU j�] f a S S �9f R ^ h-W S WY|�|�^ R WYb j U W�cY] X U R�� a T U [ f � [ X�\
Z�] �X�[ U [ R X T WYX�Z#Z�] ^ [ d�[ X�\9[ X�Z�a�b U [ R X T b j�] h-] T s�W Tnf a�X�Z�WYh-] X U W S [ XM|�^ R d�[ Z�[ X�\ U j�]
^ ] � a�[ ^ ] Z1b R h=`�[ X�W U [ R X R f | R ^ U W�`�[ S [ U � WYX�Z T R a�X�Z�X�] T T u
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{ u { Q ] ^ [ �b W U [ R X RYf�f a�X�b U [ R X�W S |�^ R \�^ WYh T u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { �
{ u { u { y�^ R \Y^ W�h T WYX�Z f a�X�b U [ R X T u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { �

{ u ~ TFL u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { �{ u ��� R X U ^ [ `�a U [ R X T u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { �
{ u � � ] S W U ] Zn^ ] T ] WY^ b j1u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { �
{ u � ��^ \�WYX�[ m W U [ R X u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u ~ �

��������� ���! #"$�!% � % ���
~ u { ��[ \Yj�] ^ R ^ Z�] ^ S R \�[ bnu;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u ~�{
~ u { u { q ] Z�a�b U [ d�] T ��T U ] h u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u ~ �
~ u { u ~ q ] �X�[ U [ R X6|�^ [ X�b [ | S ] T u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u ~Y�
~ u { u � r R U W U [ R XnWYX�Z1`�W T [ b;Z�] �X�[ U [ R X T u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u ~ �

~ u ~ q W U W U � |] T u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u ~ &
~ u ~ u {'� R h-h R XnZ�W U W U � |] T u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u ��{

~ u � � ] S S f R a�X�Z�] Z�X�] T T WYX�Z1[ X�Z�a�b U [ R X u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u ���
~ u � i�^ W�X T [ U [ d�]�b S RYT a�^ ]�u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u � �
~ u � � ] S S f R a�X�Z�] Z � ] b a�^ T [ R X�u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u ��&
~ u � _�b R�S S ] b U [ R X R f s�] S S f R a�X�Z�] Z1^ ] S W U [ R X T u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u � {
~ u ��u { � ] S S f R a�X�Z�] Zn^ ] S W U [ R X TOf R ^�Z�W U W U � |�] T u=u;u=u;u=u;u=u;u;u=u;u=u � �

~ u �(� R X U ] � U a�W S ^ ] s	^ [ U [ X�\ u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u � &
~ u � u { l WYc�[ X�\*a T ] R f b R X U ] � U u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u �Y�

~ u & z�a�h-h-W�^ � u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u � �
)�*,+���-��!
�� .��/� � ��
 0�0
� u { q ] �X�[ U [ R X T s	[ U j U ] ^ h-[ X�W U [ R X6^ ] S W U [ R X T u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u �Y�
� u ~ o � U ^ WYb U [ X�\ U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u � �
� u � yAW U U ] ^ X�x h-W U b j�[ X�\Du;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u � ~

� u � u { i�^ W�X T S W U [ R X RYf |�W U U ] ^ X�x h-W U b j�[ X�\Mu=u;u=u;u=u;u=u;u=u;u;u=u;u=u � �
� u � u ~ g X�b R h-| S ] U ];WYX�Z R d�] ^ S W�|�|�[ X�\*|�W U U ] ^ X T u;u=u;u=u;u=u;u;u=u;u=u �Y�

� u � � a T U R h-[ m ] Zn[ X�Z�a�b U [ R X U j�] R ^ ] h T u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u �Y~
� u ��u { q ] ^ [ d�[ X�\*[ X�Z�a�b U [ R X u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u �Y~
� u ��u ~ y�^ R d�[ X�\*b R h-| S ] U ] X�] T T	R f |�W U U ] ^ X T u;u=u;u=u;u=u;u=u;u;u=u;u=u ���
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� u ��u � � ] h-WY^ c T u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u & �
� u � q ] �X�[ U [ R X T s	[ U j R a U�U ] ^ h-[ X�W U [ R X6^ ] S W U [ R X T u;u=u;u=u;u=u;u=u;u;u=u;u=u &�{

� u � u { � ] S W U [ R X S ] T T Z�] �X�[ U [ R X6W S \ R ^ [ U j�h�u=u;u=u;u=u;u=u;u=u;u;u=u;u=u &�{
� u � z�b j�] h-W U [ b;Z�] �X�[ U [ R X T u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u &��
� u � z�a�h-h-W�^ � u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u &�&
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��u { r�] T U ] Z1^ ] b a�^ T [ R X u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u � {
��u { u { g X�Z�a�b U [ R X U j�] R ^ ] h T u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u � ~
��u { u ~ y�^ R d�[ X�\*X�] T U ] Z U ] ^ h-[ X�W U [ R X6b R X T U ^ WY[ X U T u=u;u=u;u=u;u;u=u;u=u �Y�

��u ~ e R ^ h-W S Z�] ^ [ dYW U [ R X RYf X�] T U ] Z1[ X�Z�a�b U [ R X�u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u � �
��u � � ] S W U [ R X S ] T T Z�] �X�[ U [ R X RYf X�] T U ] Z f a�X�b U [ R X T u;u=u;u=u;u=u;u=u;u;u=u;u=u �Y�
��u � u { e R ^ h-W S Z�] ^ [ dYW U [ R X#u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u � &
��u � u ~ g X�Z�a�b U [ R X f R ^	^ ] S W U [ R X S ] T T Z�] �X�[ U [ R X$u=u;u=u;u=u;u=u;u;u=u;u=u { � {
��u � u � o ��WYh-| S ]�u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { � �
��u � u � r�] T U ] Z T b j�] h-] T u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { ���

��u � l a U a�W S ^ ] b a�^ T [ R X?u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { ���
��u ��u { e R ^ h-W S Z�] ^ [ dYW U [ R X RYf h=a U a�W S ^ ] b a�^ T [ R X1u;u=u;u=u;u=u;u;u=u;u=u {Y{��
��u ��u ~ e R ^ h-W S Z�] ^ [ dYW U [ R X RYf h=a U a�W S [ X�Z�a�b U [ R X u=u;u=u;u=u;u;u=u;u=u {Y{ �

��u � � ] S W U ] Z6s R ^ c u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { ~ �
0��	����
�� +/% �/���
� u { ��[ T U |] ^ h=a U W U [ R X T WYX�Z T R ^ U [ X�\ u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { ~�{
� u { u { r�WY[ d�]���a�[ b c T R ^ U u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { ~�~
� u { u ~ eW T U ] ^	��a�[ b c T R ^ U u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { ~ �

� u ~ g U ] ^ W U ] Z1|�^ [ h-[ U [ d�]	^ ] b a�^ T [ R X u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { ~ �
� u � y�^ R | R�T [ U [ R X�W SS R \Y[ b�W S \ R ^ [ U j�h T u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { ~��
� u � u { oAdYW S a�W U [ R X RYf b R X�Z�[ U [ R X�W S ] ��|�^ ] T T [ R X T u;u=u;u=u;u=u;u;u=u;u=u { ~�&
� u � u ~ � W�X�\�� T W S \ R ^ [ U j�h$u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { ~ �

� u ���At ��v�����t ��� { v4u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { � �
� u � ��[ \Yj�] ^ R ^ Z�] ^�^ ] b a�^ T [ R X u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { ��{
� u � y�^ R \Y^ W�h U ^ W�X T f R ^ h-W U [ R X T u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { � �
� u ��u { k X f RYS Z�u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { � �
� u ��u ~ ��[ X�WY^ � ^ ] b a�^ T [ R X u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { �/�
� u ��u � � ] S W U ] Z6s R ^ c u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { ���

� u �(� W S S x ` � x X�WYh-]�WYX�Z1b W S S x ` � x dYW S a�] u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { � {
� u & e R ^ h-W S a�X�[ �b W U [ R X6^ ] d�[ T [ U ] Z u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { ���
� u & u { _ T T R b [ W U [ R X S [ T U T u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { � �
� u & u ~ i�] ^ h T u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { � �
� u & u � z�a�` T U [ U a U [ R X T u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { ���
� u & u � k X�[ �] ^ T u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { ���
� u & u � k X�[ f � u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { ���
� u & u � i�] ^ h-[ X�W U [ R X�u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { ��~

�



� u & u ��� R ^ ^ ] b U X�] T T u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { � �
��� ��
��� ��% � ��
�% �!
�������� �� +�� �� � �/0 �
�
	�� % � +�
 �  � -�� � +/��� �� + ���0
_;u { � ] � a�[ ^ ] h-] X U T u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { � �
_=u { u { g X T a S W U [ R X u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { ���
_=u { u ~ z � X U W ��u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { � �
_=u { u � i�j�h T u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { � �
_=u { u �?i�j�^ � u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { � &
_=u { u � � a S ] T u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { ���

_;u ~ g X T U WYX U [ W U [ R X T u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { ���
_=u ~ u { i�j�] R ^ [ ] T u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { ���
_=u ~ u ~ � a S ] T u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { � �

_;u � � a T U R h-[ m W U [ R X4u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u;u=u;u=u;u=u;u;u=u;u=u { ��~

�



&



����� � ����� ���	� ��
 � � ���

gOs R a S Z S [ cY] U R-U j�WYX�c1i R `�[ W T r	[ |�c R s f R ^	j�] S |�[ X�\-h-] U R \Y] U�T U W�^ U ] Z/[ X4p�] ^ h-WYX � }
WYX�Z f R ^;j�[ T a�X T U [ X U [ X�\1] � R ^ U T;U R [ h-|�^ R d�] U j�] � a�W S [ U �4R f�U j�[ T s R ^ cu lnR�T U*R f�U j�]
[ Z�] W T [ X U j�[ TOU j�] T [ T s�] ^ ] f R ^ \�] Zn[ X R a�^OsO] ] c S � h-] ] U [ X�\ T u lnR ^ ] R d�] ^ }i R `�[ W T s�WY[ U ] Z
|�W U [ ] X U S �6f R ^ U j�[ T s R ^ c U R �X�W S S � `];b R h-| S ] U ] Z�u
�O] ^ X�j�WY^ Z6z�b j VW U m	`] f ^ [ ] X�Z�] Z-h-]�[ X l a�X�[ b j*s	j�] X-g�sOW T � a T U W U ^ ] h*` S [ X�\�|�a�|�| �

R f W�X*_�a T S VWYX�Z�] ^ uAoAd�] ^ T [ X�b ]Y}�j�]�j�W T `�] ] X-W�b R X U [ X�a�W S�T R a�^ b ] RYf \ R�R Z*j�a�h R a�^ }�j�] S |
R f W S S c�[ X�Z T }AWYX�Z4\Y] X�] ^ W S ] X�b R a�^ WY\�] h-] X U u � [ U j R a U j�[ hn} U j�[ T�U j�] T [ T s R a S Z4X�] d�] ^
j�W d�];`�] ] X T a�`�h-[ U U ] Z�u
� S W fAl a�] S S ] ^�s�W T WYXn] ��b ] S S ] X U	R�� b ] h-W U ] � j�[ T `�^ [ \�j U WYX�Z R a U \ R [ X�\=|�] ^ T R X�W S [ U �

j�] S |�] Z1h-WYcY] R a�^ U [ h-] U R \�] U j�] ^�[ X U j�] R�� b ]�d�] ^ � | S ] W T WYX U uYR j�X ��WY^ ^ [ T R X;j�W T `�] ] X=W f R a�X U�RYf�U ] b j�X�[ b W S W�Z�d�[ b ]�W�X�Z U j�] R ^ ] h*x |�^ R d�[ X�\�c�X R s�x
j R s;u�_ T s�] S S }j�];j�W T `] ] X1W-^ ] \�a S WY^�WYX�Z1] X U ] ^ U W�[ X�[ X�\*] h-WY[ S b R ^ ^ ] T | R X�Z�] X U u
l � |�^ R�RYf ^ ] W�Z�] ^ T�YR j�X �	W�^ ^ [ T R X�} l WY^ c;z U W�| S ] T } l [ b j�W�] S r R ^ ^ [ T j�}YWYX�Z YR ]���a�^ Z

WY^ ]	Z�a�] U j�W�X�c TAf R ^ U j�] [ ^�cY] ] X�x ] � ] Z6^ ] WYZ�[ X�\ RYf�T R h-] f WY[ ^ S � W s f a S |�^ R�T ] u�i�j�W�X�c T WY^ ]
W S T R Z�a�] U R;l [ cY]�p R ^ Z R X�} � [ b j�WY^ Z*� R a S U R X�}�WYX�Z*_ S W�X=��a�X�Z �;f R ^ U j�] [ ^ f R ^ `] WY^ W�X�b ]
s	j�[ S ] U j�[ T s R ^ c-s�W T `�] [ X�\ �X�[ T j�] Z�u
i�j�]�` R�R cY] X�Z T�R f h � s R ^ c�[ X�\;Z�W ��T [ X l a�X�[ b j*s�] ^ ]	`�^ [ \Yj U ] X�] Z*` �-l u�z�b j�h-[ ] Z�x

b j�] X�}�	uz�b j�sOW�^ m } � uz�b j�X�] [ Z�] ^ } �;up�^ Va�X�] ^ U }��*u�y�] X U W�} q u�� Va�Z�] S h-] [ ] ^ }�WYX�Z6] T |] x
b [ W S S � � R ^ T U � Va�` T b j�u
gKh-] U _ S ] ��W�X�Z�^ W��;WY^ S [ X l a�X�[ b j ��T j�] T U a�b c=[ UAR a U s	[ U j*h-] U j�^ R a�\Yj*h-W�X ��� ] WY^ T

R f�R Z�Z�j R a�^ T W�X�Z�Z�[ T ^ a�| U [ R X�}As	j�[ S ] T R h-] j R s W S T R W�b j�[ ] d�[ X�\/j�] ^ R s	X9WYb WYZ�] h-[ b
\ R W S T u���] ^ S R d�]-WYX�Z T a�|�|�| R ^ U j�W T ] X�W�` S ] Z4a T�U R |�^ ] dYW�[ S }KW�X�Z f R ^ U j�W U }�Wn|�^ R |] ^
U j�WYX�c�x ��R a S [ ] T�f W�^ f ^ R h U j�]-^ ] W S h RYf s R ^ Z T=R X4W1|�WY\�] un��a U X�] d�] ^ h-[ X�Z�w U j�W�X�c T
_ S ] ���

�



{ �



��� 	�� ��� ���

� � ��� � ��� ��
	 ���

_��� � �� ����[ T W U ] � U t W	|�[ ] b ] R f�T � X U W �}�h-WY^ c TKR X;W�|�W�\Y]Y}�u u u v U j�W U h-W � `�]A^ ] \YW�^ Z�] Z
W T W T ] � a�] X�b ] RYf h-WYb j�[ X�] R |] ^ W U [ R X T w�|�^ R \�^ WYh T `�^ [ X�\	b R h-|�a U ] ^ TKU R�S [ f ] u�i � |�[ b W S S � }
W*|�^ R \�^ WYh�j�W T `] ] Xnb ^ ] W U ] Zn` � W*j�a�h-WYXnWYX�Zn[ T [ X U ] X�Z�] Z U R W�b j�[ ] d�];b ] ^ U WY[ Xn\ R W S T
R f [ U T WYa U j R ^ t T v u � R s�] d�] ^ }�[ U [ T�RYf U ] X*X RYU b S ] WY^�s	j�] U j�] ^ R ^AX R U W�|�^ R \Y^ W�h f a S � S S T [ U T
WYa U j R ^ � T ] ��|�] b U W U [ R X T � [ X f WYb U [ U;T ] ] h T�U j�W U |�^ R \Y^ W�h T ^ WY^ ] S � |] ^ f R ^ h ] ��WYb U S � W T
] ��|] b U ] Z�u=ea�^ U j�] ^ }Kh R�T U W�a U j R ^ T Z R X R U t R ^�b WYX/X RYU v�] ��|�^ ] T T�U j�] [ ^�] ��|] b U W U [ R X T
|�^ ] b [ T ] S � ] X R a�\�j U R W T b ] ^ U WY[ X-s	j�] U j�] ^ R ^OX R UOU j�] [ ^O|�^ R \�^ WYhDs R ^ c T |�^ R |] ^ S � u�i�j�[ T
T U W U ] R f W �KWY[ ^ T [ T-U j�]� ��� � � ����� �� �  � R f;U j�] �] S Z R f=T R f U sOW�^ ]/] X�\�[ X�] ] ^ [ X�\�}Os	j�[ b j
T U a�Z�[ ] T |�^ [ X�b [ | S ] TAf R ^�|�^ R Z�a�b [ X�\;W�X�Z-h-WY[ X U WY[ X�[ X�\ � \ R�R Z � T R f U sOW�^ ] u�i�j�] U ] b j�X�[ � a�] T
T U a�Z�[ ] Z�[ X T RYf U s�WY^ ]n] X�\�[ X�] ] ^ [ X�\/b R d�] ^*W1dYW T U ^ W�X�\Y]6W�X�Z�sO] T j�W S SOR X S � Z�[ T b a T T W
f ] s;w
��� ! +/� � �� + 
 +�� -�����%�" g X U j�] T ]$# { � % }�W1h R Z�] S�RYfOU j�] S [ f ] b � b S ] RYf�T RYf U s�WY^ ]6[ T a T ] Z
W T Wn`�W T [ T�f R ^;Wnh-] U j R Z R�S R \ � \ R d�] ^ X�[ X�\ U j�]=s�W �/T RYf U s�WY^ ]-[ T |�^ R Z�a�b ] Z4W�X�Z
h-WY[ X U WY[ X�] Z�u�_�Z�d R b W U ] T1R f W�\Y[ d�] X T U ��S ]/s	[ S S W T T ] ^ UnU j�W U `] U U ] ^ T R f U sOW�^ ]
^ ] T a S U T [ f	U j�]1h-] U j R Z R�S R \ � [ T*f RYS S R s�] Z�u#z�a�b jMh-] U j R Z T WY^ ] R f U ] X9a T ] Z R X
S WY^ \�]�|�^ R � ] b U T WYX�Z1j�W d�];`�] ] X f R a�X�Z U R `];`�] X�] �b [ W S u

� �'&��!
���+�� �� ���� ��

 � 
��� �!
������!��+/%�" y�^ R \Y^ W�h-h-[ X�\ S W�X�\Ya�W�\Y] T j�W d�[ X�\4] � R U [ b
U � |] T ��T U ] h T };|�WY^ W�h-] U ] ^ [ m ] ZMh R Z�a S ] T }	W�X�ZM[ X�b R ^ | R ^ W U [ X�\ R ` � ] b U x R ^ [ ] X U ] Z
f WYb [ S [ U [ ] T }�b R X�b a�^ ^ ] X�b � }�WYX�ZnZ�[ T U ^ [ `�a U [ R X6WY^ ];a�X�Z�] ^	[ X U ] X T [ d�]�[ X�d�] T U [ \�W U [ R X'# { }
{ ��}Y� � % u�� f b R a�^ T ] } U j�]�[ X U ] X U [ T�U j�W U } s	[ U j T a�b j S W�X�\Ya�W�\Y] T } [ UAT j R a S Z=`]�] W T [ ] ^
U R s	^ [ U ];WYX�Z1h-WY[ X U WY[ X T R |�j�[ T U [ b W U ] Z1|�^ R \�^ WYh TOU j�WYX1b a�^ ^ ] X U S � | RYT T [ ` S ]Yu

���� 
 �! �
 +�� -�� ��%�" i�j�[ T W�|�|�^ R W�b j�[ T [ X T |�[ ^ ] Z�` � h-W U j�] h-W U [ b W S�S R \�[ b w U j�]6[ Z�] W
[ T-U R ^ ] |�^ ] T ] X U t T R h-]4W T |�] b U1R f v6|�^ R \�^ WYh T [ XMW f R ^ h-W S	S W�X�\Ya�W�\Y]Y} � ( � ( }�W
S WYX�\�a�WY\�]1s	[ U j#h-W U j�] h-W U [ b W S S � Z�] T b ^ [ `] Z T � X U W ��W�X�Z T ] h-WYX U [ b T u�g X U j�[ T
T ] U U [ X�\�}�W-|�^ R \�^ WYh [ T X R-S R X�\Y] ^ � a T U W U ] � U `�a U W S T R W-h-W U j�] h-W U [ b W S�R ` � ] b U �
|�^ ] b [ T ]	|�^ R |�] ^ U [ ] T�R f |�^ R \Y^ W�h T b WYX-`�] T U W U ] Z-W�X�Z-] T U W�` S [ T j�] Z�u�g X6|�WY^ U [ b a S WY^ }
) �   � ) � � � � � }*� ( � ( } U j�W U W1|�^ R \Y^ W�h |�] ^ f R ^ h T W T ] ��|�] b U ] Z�}Ob W�X�`�]-^ [ \ R ^ R a T S �
T j R s	X�u

{�{



� f b R a�^ T ]Y} U j�] T ] U ] b j�X�[ � a�] T b W�X R d�] ^ S WY|�}KWYX�Z U j�] ^ ]*j�W d�]*`] ] X f ^ a�[ U f a S b R h*`�[ x
X�W U [ R X T	R f�U j�] hnu�e R ^	] ��WYh-| S ]Y} S [ f ] b � b S ];h-] U j R Z T b WYX/`] X�] � U�f ^ R h�[ X�b R ^ | R ^ W U [ X�\
f R ^ h-W S Z�] T b ^ [ | U [ R X T w6h-WYX � [ X�b R j�] ^ ] X�b [ ] T b W�X�`]6b WYa�\�j U ] WY^ S � [ X U j�] S [ f ] b � b S ]-[ f
^ ] � a�[ ^ ] h-] X U T	T |] b [ �b W U [ R X T WY^ ]�s	^ [ U U ] Xn[ XnW f R ^ h-W SS W�X�\Ya�W�\Y]Yu�i�j�];^ ] T U�R f�U j�];Z�] x
d�] S R |�h-] X U h-W � |�^ R b ] ] ZnX R X�x f R ^ h-W S S � `�a U W S W�^ \Y]�W�X�Zn] ��|] X T [ d�];b S W T T�RYf ] ^ ^ R ^ T [ T
Z�] U ] b U ] Z1] W�^ S � }�s	[ U jnb R ^ ^ ] T | R X�Z�[ X�\ S W�^ \Y] T W d�[ X�\ T u
i�j�]*s R ^ c1Z�] T b ^ [ `�] Z4[ X U j�[ T	U j�] T [ T [ T Wnb R X U ^ [ `�a U [ R X U R6f R ^ h-W S h-] U j R Z T u-i�j�]

h-WY[ X1\ R W S�R f�f R ^ h-W S h-] U j R Z T [ T	U j�]*|�^ R Z�a�b U [ R X RYf � ] ^ ^ R ^ x f ^ ] ] T RYf U s�WY^ ] ��t R ^�j�WY^ Z�x
sOW�^ ] v uAg X;b R X U ^ W T U�U R W S [ f ] b � b S ]Ah-] U j R Z�} s	j�] ^ ] R X�]�|�a U T�R X�] � TKf WY[ U j;[ X U j�]�h-] U j R Z�x
RYS R \ �1U R sO] ] Z R a U ] ^ ^ R ^ T }AWYX�Z U j�a T [ U [ T | RYT T [ ` S ] U j�W U=T R h-]*] ^ ^ R ^ T=T S [ | U j�^ R a�\Yj�}
W f R ^ h-W S h-] U j R Z�[ T*T a�|�| R�T ] Z U R |�^ R d�[ Z�] U j�]6j�[ \�j�] T U Z�] \Y^ ] ] R f |�^ ] b [ T [ R X�wnb R h*x
| S ] U ]nW T T a�^ WYX�b ] U j�W U X R4S R \Y[ b W S ] ^ ^ R ^ T ] ��[ T U [ X U j�] T R f U sOW�^ ] R ^-j�WY^ Z�s�WY^ ]1a�X�Z�] ^
b R X T [ Z�] ^ W U [ R X�u
i�j�]��] S Z R fAf R ^ h-W S h-] U j R Z T [ T a�X�Z�] ^ \ R [ X�\-^ WY|�[ Z1\Y^ R s U j1W T [ U	U ^ [ ] T�U R �X�Z1[ U T

|�^ R |�] ^;X�[ b j�]*s	[ U j�[ X T RYf U s�WY^ ]-] X�\�[ X�] ] ^ [ X�\nWYX�Z RYU j�] ^��] S Z T;T a�b j4W T h-W U j�] h-W U [ b T u
_ S WY^ \�]�X�a�h=`�] ^ RYf�f R ^ h-W S h-] U j R Z T j�W d�]=`] ] X1|�^ R | R�T ] Z�uOg X1\Y] X�] ^ W S } U j�] T ]=^ ] �] b U
U j�]	X�W U a�^ ] RYf�U j�]	WY|�| S [ b W U [ R X T t b R X�b a�^ ^ ] X�b � }�Z�[ T U ^ [ `�a U ] Z T ��T U ] h T }�j � `�^ [ Z T ��T U ] h T }
[ h-|] ^ W U [ d�] T ] � a�] X U [ W S |�^ R \Y^ W�h T } f a�X�b U [ R X�W S |�^ R \Y^ W�h T }Kj�W�^ Z�sOW�^ ] } � � ) ( v } U j�]*dYWY^ [ x
R a T;f R ^ h-W S [ T h T	T a�[ U W�` S ] f R ^;h R Z�] S S [ X�\6b R h-|�a U W U [ R X�W S |�j�] X R h-] X�W�t |�^ R | RYT [ U [ R X�W S
S R \�[ b } U ] h-| R ^ W S�S R \Y[ bY}��^ T U6R ^ Z�] ^ S R \Y[ bY}Oj�[ \Yj�] ^ R ^ Z�] ^ S R \Y[ bY} T ] U6U j�] R ^ � }	b W U ] \ R ^ �
U j�] R ^ � }WYa U R h-W U W U j�] R ^ � }�|�^ R b ] T T W S \Y] `�^ W�} � � ) ( v }�WYX�Z U j�] S ] d�] S�RYf W�a U R h-W U [ R X U j�W U
W f R ^ h-W S [ T h�|�^ R d�[ Z�] T t U j�]�sO] WYcY] ^ U j�];] ��|�^ ] T T [ d�]*| R s�] ^ RYf W f R ^ h-W S [ T hn} U j�];h R ^ ]
WYa U R h-W U W�` S ]�[ U [ T v u

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

��a�^ T |] b [ �b6[ X U ] ^ ] T U [ T [ X�|�^ R d�[ X�\ U j�]-b R ^ ^ ] b U X�] T T*RYf |�a�^ ] f a�X�b U [ R X�W S |�^ R \Y^ W�h T u
ea�X�b U [ R X�W S |�^ R \Y^ W�h-h-[ X�\�j�W T [ U T ^ R�R U T [ X U j�] T ] h-[ X�W S�S R \Y[ b W S ^ ] T ] W�^ b j R f�U j�] { � ~ � T
WYX�Z { � � � T u�z�b j VR X��X�cY] S WYX�Z S W U ] ^ � a�^ ^ � Z�[ T b R d�] ^ ] Z U j�W U W S SAf a�X�b U [ R X T b R a S Z�`]
^ ] Z�a�b ] Z U R;f a�X�b U [ R X T j�W d�[ X�\=W T [ X�\ S ]	WY^ [ U � } U j�a TOT U WY^ U [ X�\ U j�] T U a�Z �6R f ) � ��� � � � � �  �
s	j�[ b j R b b a�|�[ ] Z � a�^ ^ �=f R ^�h-W�X ��� ] WY^ T�U j�] ^ ] W f U ] ^ # ~ & %�W�X�Z;s	j�[ b j*j�W d�] T [ X�b ]O`�] b R h-]
WYX4[ h-| R ^ U WYX U	U ] b j�X�[ � a�]-[ X U j�]*[ h-| S ] h-] X U W U [ R X R fOf a�X�b U [ R X�W SAS WYX�\�a�WY\�] T u � j�a�^ b j
[ X�[ U [ W S S � |�a U=f R ^ U j�j�[ T�� ����� � � ) � � ) � � � �nW T W f R a�X�Z�W U [ R X RYf h-W U j�] h-W U [ b T u1g U s�W T
T j R s	X U R `]*[ X�b R X T [ T U ] X U }K`�a U;S W U ] ^ R X � j�a�^ b j4a T ] Z4W U � |] Z1d�] ^ T [ R X RYf [ U W T	U j�]
`�W T [ T�f R ^�W-j�[ \�j�] ^ R ^ Z�] ^ S R \�[ b # ~ � % uOi�j�]=a�X U � |�] Z S W�h=`�Z�W*b W S b a S a T |�^ R d�] Z U R `] RYf
] � a�W S�T U ^ ] X�\ U j U R i�a�^ [ X�\*h-WYb j�[ X�] T � j R sO] d�] ^ } f R ^Oh-WYX ��� ] W�^ T�U j�] S W�h=`�Z�W;b W S b a S a T
S WYX�\�a�[ T j�] Z�a�X U [ SOU j�]6W�Z�d�] X U6R f	U j�]nb R h-|�a U ] ^ u l b � W�^ U j � a T ] Z T R h-]nW T |�] b U T*RYf
U j�] S WYh*`Z�W1X R U W U [ R X4[ X4j�[ T ��g z�y S W�X�\Ya�W�\Y] # � � % ung X U j�] { ���Y� T }���WYX�Z�[ X4a T ] Z U j�]
S WYh*`Z�W-b W S b a S a T W T W6X R U W U [ R X U j�W U b W�| U a�^ ] Z1W T |] b U T b R h-h R X U R W*s	[ Z�]=X�a�h*`] ^
R f |�^ R \�^ WYh-h-[ X�\ S WYX�\�a�WY\�] T # � ~ % u��	]=W S T R [ X�d�] X U ] Z U j�]=z�o � q h-W�b j�[ X�] }W�Xn[ h-| R ^ x
U WYX U*U ] b j�X�[ � a�]n[ X�[ h-| S ] h-] X U [ X�\ f a�X�b U [ R X�W SOS W�X�\Ya�W�\Y] T # � { % u��Oa�^ T U W S S [ X U ^ R Z�a�b ] Z
b R X T U ^ a�b U R ^ x `�W T ] ZMZ�W U W U � |�] T } � b W T ] � T U W U ] h-] X U T W�X�Z T U ^ a�b U a�^ W S [ X�Z�a�b U [ R X9[ X9j�[ T
T ] h-[ X�W S |�WY|�] ^ R f { �Y��� # ~�{ % u�g X T |�[ U ] R f [ U T ] d�[ Z�] X U a U [ S [ U � [ X1b W�| U a�^ [ X�\-[ h-| R ^ U WYX U

{Y~



W T |�] b U T6RYf |�^ R \�^ WYh-h-[ X�\ S W�X�\Ya�W�\Y] T } U j�] ^ ]ns�W T6T R h-] T a T |�[ b [ R X9W�h R X�\ S R \�[ b [ W�X T
WY` R a U�U j�]�h-W U j�] h-W U [ b W S h-] W�X�[ X�\ RYf�U ] ^ h T [ X U j�]	a�X U � |�] Z6b W S b a S a T uA_#h-W U j�] h-W U x
[ b W S�T ] h-W�X U [ b TOf R ^�|�^ R \Y^ W�h T s�W T �X�W S S � WYb j�[ ] d�] Z1` �nq WYX�W-z�b R U U [ X U j�] S W U ] { ���Y� T
s	[ U j/j�[ T�U j�] R ^ �4R f Z R h-W�[ X T # ��� % u*g X U j�]*h-[ Z�Z S ] R fOU j�] { � � � T } �	R `�[ X l [ S X�] ^�W�X�Z
j�[ T b R�S S ] W�\Ya�] T |�^ ] T ] X U ] Z/� � e # � ~ % }�W-|�^ R�RYf�T ��T U ] h f R ^�z�b R U U � T	S R \Y[ bYu�i�j�[ T	T ��T U ] h
sOW T b R Z�] Zn[ X l ��}WYX1[ X �a�] X U [ W S [ h-| S ] h-] X U W U [ R X R f�U j�] U � |�] Z S W�h=`�Z�W*b W S b a S a T u
l �#h-W�^ c T=U j�]6`] \Y[ X�X�[ X�\ RYf W1X�] s ] ^ W/[ X f a�X�b U [ R X�W S |�^ R \Y^ W�h-h-[ X�\�}�b R h*`�[ X�x

[ X�\ f a�X�b U [ R X T W T �^ T U b S W T T b [ U [ m ] X T } U � |�];[ X f ] ^ ] X�b ] }�WYX�Z1|�W U U ] ^ X1h-W U b j�[ X�\�u l ��[ T
X R U |�a�^ ] S �4f a�X�b U [ R X�W S } T [ X�b ]-[ U T Z�] T [ \YX�[ X�b S a�Z�] Z4^ ] f ] ^ ] X�b ]6b ] S S T }�s	j�[ b j�W S S R sD[ h*x
|] ^ W U [ d�] R |�] ^ W U [ R X T u	z R h-];|�a�^ ] S �6f a�X�b U [ R X�W SKS W�X�\Ya�W�\Y] T }�s	j�[ b j1Z�[ T W S S R s�W�X �1T a�b j
h-WYX�[ |�a S W U [ R X T=RYf W4j�[ Z�Z�] X T U W U ]nW S T R4T |�^ WYX�\�a�|�W�^ R a�X�Z U j�[ T=U [ h-]$# { ��� % uMz�[ X�b ]
U j�] T ]1`�] \�[ X�X�[ X�\ T } f a�X�b U [ R X�W S |�^ R \�^ WYh-h-[ X�\/W�X�Z U j�] S WYh*`Z�W4b W S b a S a T j�W d�]1`] ] X
U j�] T a�` � ] b U;R f W*dYW T U WYh R a�X U�R f ^ ] T ] W�^ b j�}s	j�[ b jns�]=b W�X�X R U j R |] U R Z R�� a T U [ b ] U R
j�] ^ ]Yu
g X T U ] WYZ1sO]=s	[ S S Z�[ T b a T T�T R h-]=h R U [ dYW U [ R X TOf R ^ U j�[ T [ X U ] ^ ] T U u	_ � �  � f a�X�b U [ R X�W S

|�^ R \�^ WYh�h-W � `]=a�X�Z�] ^ T U R�R Z1W T W S W�h=`�Z�W-b W S b a S a T	U ] ^ h s	[ U j T R h-]=] � U ^ W T � X U W �
WYZ�Z�] Z f R ^=^ ] W�Z�WY`�[ S [ U � u1i�j�] ^ ] f R ^ ]Y} U j�] R ^ ] U [ b W S |�^ R |] ^ U [ ] T ] X � R � ] Z�` �4U j�] S WYh*`Z�W
b W S b a S a T W�^ ]�[ X�j�] ^ [ U ] Z*` �*f a�X�b U [ R X�W S |�^ R \Y^ W�h T u�iOs R |�^ W�b U [ b W S `] X�] � U TOR fU j�[ T j�W d�]
^ ] |�] W U ] Z S � `�] ] X/|�a U;f R ^ s�WY^ Z/` �1f a�X�b U [ R X�W S |�^ R \�^ WYh-h-[ X�\6WYZ�d R b W U ] T w�|�W�^ W S S ] S [ T h
WYX�Z/b R ^ ^ ] b U X�] T T u;y R�T T [ `�[ S [ U [ ] T�f R ^	|�W�^ W S S ] S [ T h�W�^ [ T ] T [ X�b ] U j�] S WYh*`Z�W-b W S b a S a T j�W T
U j�] � j�a�^ b j�x �	RYT T ] ^6|�^ R |] ^ U � x*WYX ��U ] ^ h-[ X�W U [ X�\4] dYW S a�W U [ R X T U ^ W U ] \ ��f R ^ S WYh*`Z�W
U ] ^ h T s	[ S S \Y[ d�] U j�] T W�h-]�W�X T sO] ^AW T W�X �=RYU j�] ^ } T R W�|�WY^ W S S ] S ] dYW S a�W U [ R X R f W f a�X�b U [ R X
s	[ S S \�[ d�] U j�] T WYh-]�W�X T sO] ^ }j R |�] f a S S �-f W T U ] ^ }W T W T ] � a�] X U [ W S ] dYW S a�W U [ R X�u�_ S U j R a�\Yj
|�WY^ W S S ] S [ h-| S ] h-] X U W U [ R X T�RYfOf a�X�b U [ R X�W SAS W�X�\Ya�W�\Y] T j�W d�]6Z�] h R X T U ^ W U ] Z�[ h-|�^ ] T T [ d�]
|] ^ f R ^ h-W�X�b ] # { � % } U j�] � W�^ ] T U [ S S h-WY[ X S � ^ ] T ] WY^ b j1|�^ RYU R U � |�] T u

��� ��� &;:�. �4@�(=7�. +-, +�����5/,/@�7�. +-,1(*B
	/:A+-0-:A(*<?)

_	X RYU j�] ^ T U ^ ] X�\ U j R ff a�X�b U [ R X�W S |�^ R \Y^ W�h-h-[ X�\	[ TAT a�|�| RYT ] Z U R `] U j�W U�R X�]�b W�X*h R ^ ]
] W T [ S � |�^ R d�]=b R ^ ^ ] b U X�] T T u	g X1b R X U ^ W T U	U R WYX1[ h-|�] ^ W U [ d�]�|�^ R \Y^ W�hn} R X�]=b W�X1Z�[ ^ ] b U S �
^ ] W T R X1a T [ X�\ U j�]=h-W U j�] h-W U [ b W S h-] WYX�[ X�\ RYf W f a�X�b U [ R X�W S |�^ R \�^ WYhnu�i�j�[ T	T ] h-W�X U [ b
) � �� � � � [ T � a�[ U ];WY|�|�] W S [ X�\�u
i�j�]/� � e T ��T U ] h Z�[ ^ ] b U S � [ h-| S ] h-] X U ] Z#z�b RYU U � TnS R \Y[ bY}�W�X�Z T R h-]/[ X U ] ^ ] T U [ X�\

b R ^ ^ ] b U X�] T T |�^ R�R f T sO] ^ ]-|] ^ f R ^ h-] Z/[ X/[ U # ~Y� } & � } & � % u*i�j�]*� R � ] ^ x lnR�R ^ ] U j�] R ^ ] h
|�^ R d�] ^ }c�X R s	XnW T��� � � �*}WY|�|�] W�^ ] ZnW U W�|�|�^ R ��[ h-W U ] S �-U j�] T W�h-] U [ h-]	W T � � eO}`�a U
sOW T � a�[ U ]6Z�[ �K] ^ ] X U [ X�[ U T*S R \Y[ b W S `�W T [ T W�X�Z�[ h-| S ] h-] X U W U [ R X # { � % u�i�j�]n|�^ [ X�b [ |�W S
S R \�[ b W S b j R [ b ]*h-W�Z�]=` � � R � ] ^�W�X�Z lnR�R ^ ];s�W T�U R ^ ] |�^ ] T ] X U |�^ R \�^ WYh T }KX R U W T�R |�x
] ^ W U [ X�\ R d�] ^�Z R h-WY[ X T }W T [ Xn� � eO}`�a U W TOU R U W Sf a�X�b U [ R X T uOi�j�[ T b j R [ b ];h-] WYX TOU j�W U
U j�] T ] U*R f |�^ R \�^ WYh T ^ ] |�^ ] T ] X U W�` S ]6[ X4r �YU j�h [ T X RYU i�a�^ [ X�\1b R h-| S ] U ] }AW T [ U [ T [ X
� � eO}A`�a U [ T [ X T U ] WYZ�^ ] T U ^ [ b U ] Z U RnU j R�T ] f a�X�b U [ R X T;U j�W U b W�X�`�]6|�^ R d�] Z U R1U ] ^ h-[ x
X�W U ] f R ^;W S S [ X�|�a U T u � R sO] d�] ^ } U j�[ T [ T=T U [ S S W � a�[ U ]6[ X U ] ^ ] T U [ X�\ T ] U }�W T [ U b R X U W�[ X T
h-WYX � [ h-| R ^ U W�X U W S \ R ^ [ U j�h T uOea�^ U j�] ^ h R ^ ] } U j�]=WY^ \�a�h-] X U	RYf�T ] h-W�X U [ b=b S W�^ [ U � j�W T

{ �



] d�] X�h R ^ ] f R ^ b ]-[ X U j�]-b W T ] R f r �YU j�hn} T [ X�b ]6|�^ R \�^ WYh T W�^ ]*[ Z�] X U [ �] Z/s	[ U j U RYU W S
f a�X�b U [ R X T uAi�j�]	|�^ [ X�b [ |�W S `�] X�] � UORYfU j�[ T [ TAU j�W U�R X�]	b W�X f ^ ] ] S � h-[ � T U W�X�Z�WY^ Z-h-W U j�x
] h-W U [ b T s	[ U j4|�^ R \�^ WYh T u�� R sO] d�] ^ } f ^ R h U j�]=dYW�X U W�\Y]-| R [ X U=R f Z�[ ^ ] b U S � h R Z�] S S [ X�\
j�[ \Yj�] ^ R ^ Z�] ^ f a�X�b U [ R X�W S |�^ R \�^ WYh T } U j�] �^ T U;R ^ Z�] ^ U ] ^ h S WYX�\�a�WY\�] RYf r ��U j�h�[ T [ X�x
WYZ�] � a�W U ] f R ^O] ��|�^ ] T T [ X�\*h-W�X � [ X U ] ^ ] T U [ X�\*W S \ R ^ [ U j�h T uAi�j�];b a�^ ^ ] X U b ^ R | RYf j�[ \Yj�] ^
R ^ Z�] ^ S R \Y[ b�|�^ R�RYfAT ��T U ] h T � h-WYX �nRYf s	j�[ b jnW�^ ];Z�] T b ] X�Z�W�X U T�RYf � � e � s R a S Z T ] ] h
U R `�];W*`�] U U ] ^�� U u

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

� ]	j�W d�]�W S ^ ] WYZ �-T ] ] X U s R ] ��W�h-| S ] TOR f j R s#|�^ R \�^ WYh T b WYX6`�]	^ ] |�^ ] T ] X U ] Zn[ X6|�^ R�R f
T ��T U ] h T w U j�]6b R h-|�a U W�` S ] f a�X�b U [ R X T=RYf � � eO}AWYX�Z U j�] U RYU W S�f a�X�b U [ R X T=R f r �YU j�hnu
_	X RYU j�] ^;| R�T T [ `�[ S [ U � s R a S Z4`] U R Z�] �X�] U j�]*W�` T U ^ WYb U;T � X U W � RYf�U j�]*|�^ R \Y^ W�h-h-[ X�\
S WYX�\�a�WY\�] RYf [ X U ] ^ ] T U [ X U j�] S R \�[ b }AW�X�Z�Z�] �X�]6W/X R U [ R X R f |�^ R \Y^ W�h ] dYW S a�W U [ R X4[ X
U ] ^ h T=RYfOU j�] T ] T � X U W � U ^ ] ] T u � ] W T R X�[ X�\1W�` R a U |�^ R \�^ WYh T s R a S Z U j�] X�`�]-b WY^ ^ [ ] Z
R a U ` � ^ ] W T R X�[ X�\�W�` R a U ] dYW S a�W U [ R X�u�z�a�b j�WYX#W�|�|�^ R W�b j#[ TnR f U ] X#b W S S ] ZMW � � � �
� ��� � � ��� � � u � ]*Z R X RYU |�a�^ T a�]-Z�] ] |4] h*`] Z�Z�[ X�\6[ X U j�[ T Z�[ T T ] ^ U W U [ R X T [ X�b ]=sO]-WY^ ]
h R ^ ];[ X U ] ^ ] T U ] Z1[ X-s	j�W U b WYX1`];Z R X�]�s	[ U j U j�] ��� � �  � f a�X�b U [ R X T�RYf W S R \Y[ bYu
_	X RYU j�] ^;| R�T T [ `�[ S [ U � }s	j�[ b j/[ T |�j�[ S RYT R |�j�[ b W S S � d�] ^ � [ X U ] ^ ] T U [ X�\�}K[ T�U R X R U s	^ [ U ]

|�^ R \�^ WYh T W U W S S wO[ X1W-b R X T U ^ a�b U [ d�] S R \�[ b }|�^ R�RYf T�U j�W U�T |�] b [ �b W U [ R X T W�^ ] T W U [ T �W�` S ]
b W�X1`] U ^ WYX T S W U ] Z1[ X U R |�^ R \Y^ W�h TOU j�W U h-] ] U	U j RYT ] T |] b [ �b W U [ R X T # � & } ~ � % uOg X1|�^ [ X�x
b [ | S ]Y} R X�] T [ h-| S � |�^ R d�] T�U j�] T W U [ T �WY`�[ S [ U �6R f W T |] b [ �b W U [ R XnWYX�Z�} f ^ R h U j�W U |�^ R�RYf }
W-b R ^ ^ ] b U |�^ R \Y^ W�h b W�X1`�];W�a U R h-W U [ b W S S � ] � U ^ W�b U ] Z�u � ] T j�W S S X R U |�a�^ T a�] U j�[ T W�|�x
|�^ R W�b j9] [ U j�] ^ } T [ X�b ]/[ U6S WYb c T Z�[ ^ ] b U X�] T T w R a�^-`�] S [ ] f [ T-U j�W U [ U [ T ] W T [ ] ^ U R s	^ [ U ]
|�^ R \�^ WYh TOU j�W�X U R Z R |�^ R�RYf T u
i�j�] ^ ] f R ^ ]Y}�sO]6s�WYX U*U R Z�[ ^ ] b U S � ] ��|�^ ] T T |�^ R \Y^ W�h T W T;U j�]nX�W U [ d�] f a�X�b U [ R X T=RYf

Wnj�[ \Yj�] ^ R ^ Z�] ^ S R \�[ b u=� � Z R [ X�\ T R }�s�]-WY^ ]*[ X U ] X U [ R X�W S S � b R X f a T [ X�\n|�^ R \�^ WYh T W�X�Z
S R \�[ b W S�f a�X�b U [ R X T } � a T U W T [ X6r �YU j�hnu � f b R a�^ T ]Y} U j�] ^ ];WY^ ] f WY^�h R ^ ] f a�X�b U [ R X TOU j�W�X
|�^ R \�^ WYh T } T R4U j�]n[ Z�] X U [ �b W U [ R X�[ T X R U W�b b a�^ W U ]Yu � R s�] d�] ^ }�sO]/`] S [ ] d�] U j�W U-U j�]
b R XYd�] X�[ ] X�b ] R f s R ^ c�[ X�\;s	[ U j-|�a�^ ] U R U W S�f a�X�b U [ R X T h R ^ ] U j�W�X-`�W S WYX�b ] T WYX � s R ^ ^ [ ] T
WY` R a U s	j�] U j�] ^ } � ( ��( } U j�] f a�X�b U [ R X R X�]�j�W T � a T U |�^ R d�] Z-W�|�^ R |�] ^ U �=RYf [ T b R h-|�a U WY` S ]Yu
� R sDZ R ] T W6|�^ R \Y^ W�h�WYb U a�W S S � h-W�cY]*[ U T s�W � [ X U R-U j�] S R \�[ b ��e R ^	] ��W�h-| S ] }�s�]

b W�X � U W S S R s � a T U WYX � |�^ R \�^ WYh U R `] U a�^ X�] Z4Z�[ ^ ] b U S � [ X U R W S R \Y[ b W SKf a�X�b U [ R X�u*i�j�]
|] ^ f ] b U S � WYb b ] | U WY` S ]Y}W S U j R a�\Yjna T ] S ] T T }|�^ R \Y^ W�h

��t �Kv�� �At ��v � {
s R a S Z�}[ f W�b b ] | U ] Z1W T W S R \�[ b W S�f a�X�b U [ R X�}j�W d�] U j�];W S h R�T U [ h-h-] Z�[ W U ]�b R X T ] � a�] X�b ]
U j�W U � � { } s	j�[ b j*^ ] X�Z�] ^ T�U j�] S R \�[ bAa T ] S ] T T u�_ T U WYX�Z�W�^ Z6t W�X�Z;d�] ^ � \�] X�] ^ W S vK^ ] h-] Z �
f R ^ T a�b j1|�^ R ` S ] h T [ TOU R Z�] �X�] U R U W S ^ ] b a�^ T [ d�] f a�X�b U [ R X T ` ��� � � � � � � ��� � �  � ) �  � � � ��u
_�h-W U j�] h-W U [ b W S ^ ] S W U [ R X-[ T	� � � � � � � ��� � �6[ f [ U WYZ�h-[ U T X R [ X��X�[ U ]�Z�] b ^ ] W T [ X�\*b j�WY[ X T u
e^ R h U j�]�|�] ^ T |�] b U [ d�] R f |�^ R \Y^ W�h T }�[ f ] d�] ^ �1T ] � a�] X�b ] R f ^ ] b a�^ T [ d�];b W S S T W*|�^ R \�^ WYh
h-WYcY] T b W�Xn`]�� U [ X U R W=s�] S S f R a�X�Z�] Zn^ ] S W U [ R X�} U j�W U�f a�X�b U [ R Xn[ T�U RYU W S } � ( � ( }�[ U�U ] ^ h-[ x
X�W U ] T uni�j�] X U j�]6^ ] b a�^ T [ R X�] � a�W U [ R X T Z�] �X�[ X�\ U j�] f a�X�b U [ R X4h-W � `]*dYW S [ Z S � a T ] Z

{ �



[ X T [ Z�] U j�] S R \�[ b } � ( � ( } U j�];|�^ R \Y^ W�h�`] b R h-] T W*^ ] T |�] b U WY` S ];b [ U [ m ] X RYfKU j�] S R \Y[ bY}�W�X�Z
U ^ a T U s R ^ U j � |�^ R�R f T�RYf [ U T b R ^ ^ ] b U X�] T T b W�Xn`];|�] ^ f R ^ h-] Z�u
i�j�] U R |�[ b R fKU j�[ T Z�[ T T ] ^ U W U [ R X-j�W T X R s#`�] ] X6h RYU [ dYW U ] Z�w�sO]�W�^ ]�\ R [ X�\ U R [ XYd�] T x

U [ \YW U ] U j�]6WYa U R h-W U [ R X/W�X�Z4W�|�| S [ b W U [ R X R f�U j�]*s�] S S f R a�X�Z�] Z�^ ] b a�^ T [ R X U j�] R ^ ] h [ X
j�[ \Yj�] ^ R ^ Z�] ^ S R \Y[ bYu

��� �
TFL

��a�^�s R ^ c1j�W T `] ] X�[ h-| S ] h-] X U ] Z/[ X/W T ��T U ] h b W S S ] Z TFL u-i�j�] TFL T ��T U ] h j�W TU j�] f RYS S R s	[ X�\ T [ \YX�[ �b WYX U�f ] W U a�^ ] T w

� � ��-�+� �� ��+/ " y�^ R \�^ WYh T WY^ ]�^ ] |�^ ] T ] X U ] Z-` �=U j�]OX�W U [ d�] f a�X�b U [ R X TAR f j�[ \�j�] ^ R ^ Z�] ^
S R \�[ b u/i�j�[ T � � � � � � � � � � � ^ ] |�^ ] T ] X U W U [ R X�h-] W�X T;U j�W U=U j�]6|�^ R�RYf ^ a S ] T W S ^ ] WYZ �
|�^ R d�[ Z�] Z=[ X U j�] S R \�[ b	t � ( � ( }���x b R XYd�] ^ T [ R X�}�] � U ] X T [ R X�W S [ U � vKb W�X=`]O[ h-h-] Z�[ W U ] S �
WY|�| S [ ] Z U R |�^ R \Y^ W�h T u1z�[ X�b ] U j�]-X�W U [ d�] f a�X�b U [ R X T b W�X�`]6j�[ \Yj�] ^ R ^ Z�] ^=W�X�Z
| R�S � h R ^ |�j�[ b W S S ��U � |�] Z�}�|�^ R \�^ WYh T b W�X=W S T R `�]�j�[ \Yj�] ^ R ^ Z�] ^�W�X�Z=| R�S � h R ^ |�j�[ b }
WYX�Z U j�] ^ ] f R ^ ]*W6s	[ Z�]=b S W T T;R f |�^ R \Y^ W�h T�f ^ R h�| R |�a S W�^ f a�X�b U [ R X�W SAS WYX�\�a�WY\�] T
S [ cY] l ��WYX�Z ��W T cY] S S b W�Xn`�];Z�[ ^ ] b U S �-f R ^ h-W S [ m ] Z6W�X�Zn^ ] W T R X�] Z1W�` R a U u

����  � ! �� 
 �! " � R \�[ b W S S � } U j�]=] X�d�[ ^ R X�h-] X U [ T W ) � � � �  �� � �  � � ��� � � � � � �u�i�j�]=h-WYx
b j�[ X�] ^ �nR f TFL a T ] T [ X f ] ^ ] X�b ] T U ] | TOU R [ X T U WYX U [ W U ]�WYX�Znh-WYX�[ |�a S W U ] U j�]	sO] S S xf R a�X�Z�] Z*^ ] b a�^ T [ R X U j�] R ^ ] hnuAi�j�] ^ ] f R ^ ] }�a T [ X�\;[ U s	[ S S X RYU�T a�Z�Z�] X S � W S S R s f W S T ]
U j�] R ^ ] h T�U R `�]	Z�] ^ [ d�] Z�u�g X-|�W�^ U [ b a S W�^ }�Z�] �X�[ U [ R X T�RYf ^ ] b a�^ T [ d�]	|�^ R \Y^ W�h T b W�X
`];h-W�Z�]	s	[ U j R a U WYX � s R ^ ^ [ ] T WY` R a U [ X U ^ R Z�a�b [ X�\*[ X�b R X T [ T U ] X�b � u

� �� � ���� + " _ T W�^ ] T a S U1R f [ U T6f a S S ��f R ^ h-W S	f R a�X�Z�W U [ R X�} TFL [ T | R ^ U W�` S ]/[ X U j�]f RYS S R s	[ X�\ T ] X T ] w;[ U b WYX/`�]=[ X T U W�X U [ W U ] Z U R Z�[ ��] ^ ] X U |�^ R�R fOT ��T U ] h T u=_ T |�W�^ U
R f�R a�^�s R ^ c�}�sO]	j�W d�]�[ X T U WYX U [ W U ] Z TFL U R	U j�];t � a�[ U ]�Z�[ �K] ^ ] X U v�g T WY`�] S S ] � �����WYX�Z
	 �� ���*h-] b j�WYX�[ m ] Z U j�] R ^ ] h�|�^ R d�] ^ T u

� ��� � 
 �/� � � + ���  �!��� � ��
 ��!#� +� 
 � 
��/� � ��
 ����
���� � � ��
�%�" � ]�h-WYcY]�X R d�] S a T ] RYf b R X�x
\Y^ a�] X�b ]=`�W T ] Z1b R X U ] � U a�W S ^ ] s	^ [ U [ X�\ U R ] � U ^ W�b U � �  � � � � � � � � ) � ����� � � � � � f ^ R h
W*|�^ R | R�T ] Z1^ ] b a�^ T [ d�];Z�] �X�[ U [ R X�u

� �/� � +� 
 
 �/� � -�� 
����!
�� &��! � ���� +���� 
���� 
���� ��+� �/� �� %�" ��a�^ T � X U W �1] ��] b U [ d�] S �
Z�] W S T s	[ U j U j�]n|�W U U ] ^ X�x h-W U b j�[ X�\ T U ��S ] RYf Z�] �X�[ U [ R X�| R |�a S W�^*[ X f a�X�b U [ R X�W S
|�^ R \�^ WYh-h-[ X�\ S WYX�\�a�WY\�] T u�_�X R U j�] ^ f ] W U a�^ ] RYf=f a�X�b U [ R X�W S�S W�X�\Ya�W�\Y] T [ T � � �
`�[ X�Z�[ X�\ T u�i�j�] T ]=W�^ ];a T ] Z U R6T j�WY^ ]=b R h-|�a U W U [ R X�}W�X�Z U j�] ^ ] f R ^ ]=W�^ ] RYf \�^ ] W U
|�^ WYb U [ b W S a U [ S [ U � [ Xns	^ [ U [ X�\-] � b [ ] X U W S \ R ^ [ U j�h T u	i�j�] U ] ^ h-[ X�W U [ R Xnb R X�Z�[ U [ R X
] � U ^ WYb U R ^�j�WYX�Z S ] TOT a�b j6dYW�^ [ WY` S ] x `�[ X�Z�[ X�\;b R X T U ^ a�b U T uOe R ^O] ��WYh-| S ]Y} � a�[ b c T R ^ U
b W�X1`�]=Z�] �X�] Z/[ X TFL ` �1U j�] f RYS S R s	[ X�\-|�^ R \Y^ W�h T }�s	j�[ b j/`�a�[ S Z T�U j�]*[ X�|�a U T

{Y�



f R ^ U j�] U s R ^ ] b a�^ T [ d�]=b W S S T a T [ X�\-W T [ X�\ S ];|�W T T w

� ��� � t ��� � 	 � 
 � � 
 � v� t 
 � � 
 � v
� ��� � t ��� ��� ��� � 
 � � 
 � v� if ��� then � ��� � t ��� � � ��� ��
 � � 
 � v

else � ��� � t ��� � � 
 � � ��� ��
 � v

� ��� ��� � t � ����� � 	 v��� 	
� ��� ��� � t � ����� ��� ��� v�

� � �;t 
 � � 
 � v ��� ��� � t  "!$#���� �%!&�'� � � � 	 � � 	 v
( )
� ��� ��� � t � ����� 
 � v"*+� ��	,* � ��� ��� � t ��� �$� 
 � v #

- + ! +/  �! ��!#� +/ 
 � 
��/� � ��
 �! ��� 
 +/
�� %�" g X R U j�] ^ T ��T U ] h T } U ] ^ h-[ X�W U [ R X RYf W f a�X�b x
U [ R XnX�] ] Z T	U R `�];|�^ R d�] Z1`] f R ^ ];[ U b WYX1`�];a T ] Z�u�i�j�[ T b W�Xn`�];W-` RYU j�] ^ }] T |] x
b [ W S S �-T [ X�b ];[ U	T ] ] h TOU R h-WYcY];\ R�R Z T R f U sOW�^ ];] X�\�[ X�] ] ^ [ X�\ T ] X T ] U R `�]�W�` S ] U R
Z�] �X�]-W ) � � � � ) � � � � RYfOf a�X�b U [ R X T;T ] |�W�^ W U ] S �1f ^ R h'|�^ R d�[ X�\ U j�] [ ^ U ] ^ h-[ X�W U [ R X�u
i�j�]6^ ] T a S U [ T�U j�W U Z�] �X�[ X�\ f a�X�b U [ R X T [ T d�] ^ � ] W T � [ X TFL }AWYX�Z U j�]6| RYU ] X�xU [ W S S � Z�[ � b a S U s R ^ c RYf �X�Z�[ X�\�W	s�] S S f R a�X�Z�] Z*^ ] S W U [ R X=a�X�Z�] ^�s	j�[ b j-W f a�X�b U [ R X
U ] ^ h-[ X�W U ] T b WYX1`];| R�T U | R X�] Z�}W S U j R a�\�jnX�] d�] ^	W d R [ Z�] Z�u

� 
�������� � ��
 �! .$� � %�" e R ^*] W�b j�^ ] b a�^ T [ d�] f a�X�b U [ R X�Z�] �X�[ U [ R X�} TFL Z�] ^ [ d�] T W/b a T xU R h-[ m ] Z6|�^ [ X�b [ | S ] R f [ X�Z�a�b U [ R X�}�` � [ X T U W�X U [ W U [ X�\;W�X�Z6h-WYX�[ |�a S W U [ X�\ U j�]	sO] S S x
f R a�X�Z�] Zn[ X�Z�a�b U [ R X U j�] R ^ ] hnu�g X R a�^�[ X�Z�a�b U [ R X U j�] R ^ ] h T } U j�]�|�^ R |] ^ U �6U R `]
|�^ R d�] Z1[ T W T T a�h-] Z U R j RYS Z f R ^�WY^ \�a�h-] X U T�U R ^ ] b a�^ T [ d�]=b W S S T }WYX�Z U j�] U W T c6[ T
U R*T j R s U j�W UOU j�];|�^ R |�] ^ U � j R�S Z T�f R ^ U j�] R ^ [ \�[ X�W S b W S S uAg f�U j�W U b W�Xn`] T j R s	X�}
U j�] X U j�];|�^ R |�] ^ U � j RYS Z T�f R ^�] d�] ^ � [ XYd R b W U [ R X R f�U j�] f a�X�b U [ R X�u
e R ^=[ X T U W�X�b ]Y}�[ f s�]6Z�] T b ^ [ `�]6o�a�b S [ Z � T W S \ R ^ [ U j�h t R X U j�]6X�W U a�^ W S X�a�h=`�] ^ T v
s	[ U j U j�] f RYS S R s	[ X�\*] � a�W U [ R X T w

/�0 1t ��� !�v23!
/�0 1t 4'5 0��6� ��v"34'5 0��
/�0 1t 4'5 0��6� 4'5 0�!�v

 if !&7 � then /�0 1t �&89!$�"4'5 0:!�v else /�0 1t 4'5 0��6�;!<8�Kv
sO];\�] U	U j�] f RYS S R s	[ X�\*[ X�Z�a�b U [ R Xn|�^ [ X�b [ | S ] f R ^�^ ] W T R X�[ X�\-WY` R a U /�0 1�w

= ��#�t = !$# �-t ��� !�v v�>
t = �6# �6t 4'5 0 �6� ��v v�>
t = ��!$# t ?�t !&7 �Kv;@A�-t 4'5 0 �,� !%8��v v:>

t !&7 �B@C�6t �&89!$� 4'5 0D!�v v;@C�6t 4'5 0 �,� 4'5 0:!�v v
@ ='E%E � #��Dt E � E � v #

TFL |�^ R d�] T;U j�] � � � � �  � ) � � � � � � � � � � �6|�^ R |�] ^ U � W T |�WY^ U*R f Z�] ^ [ d�[ X�\ U j�]6[ X�xZ�a�b U [ R X U j�] R ^ ] hn}j�] S |�[ X�\ U R ] X T a�^ ];[ U T dYW S [ Z�[ U � u

{ �



��� ��� +6,67A:�. 3/517�. +-,/)

i�j�] f R�S S R s	[ X�\=WY^ ] U j�];X�] s�b R X U ^ [ `�a U [ R X T h-W�Z�];` �nR a�^Os R ^ cw
� TFL [ T } U R/R a�^=c�X R s S ] Z�\�] } U j�]��^ T U ] ��WYh-| S ] R f W T R |�j�[ T U [ b W U ] Z�|�^ R�R f�U R�R�SU j�W U	T R a�X�Z S �nR |�] ^ W U ] T [ Xnh R ^ ] U j�WYX R X�];|�^ R�R fAT ��T U ] hnu
� � ]nZ�] h R X T U ^ W U ] U j�W U W4Z�] �X�[ U [ R X�h-] b j�W�X�[ T h f R ^ U ] ^ h-[ X�W U [ X�\/\Y] X�] ^ W S ^ ] x
b a�^ T [ d�] f a�X�b U [ R X T b W�X1`�]=[ h-| S ] h-] X U ] Z1|�a�^ ] S � ` � Z�] Z�a�b U [ R X�}�� ( � ( }�[ U Z R ] T X � U
j�W d�] U R `�]�W=j�WY^ Z�s	[ ^ ] Z-h-] b j�W�X�[ T hn}�W T [ U [ T [ X-] d�] ^ �-RYU j�] ^�h-] b j�WYX�[ m ] Z6|�^ R�R f
T ��T U ] h�s�];c�X R s R f u

� ��a�^�h-] U j R Z f R ^�] � U ^ W�b U [ X�\ U ] ^ h-[ X�W U [ R X1b R X�Z�[ U [ R X T [ T a�X�[ � a�]*[ X U j�W U [ U�R |�x
] ^ W U ] T |�a�^ ] S � ` � [ X f ] ^ ] X�b ];WYX�Z1[ T h R ^ ]��] ��[ ` S ] U j�WYX R U j�] ^ T b j�] h-] T u�i�j�[ T [ T
Z�a�] U R=U j�];X R d�] S b j R [ b ] U R [ h-| S ] h-] X U [ U d�[ W-b R X U ] � U a�W S ^ ] s	^ [ U [ X�\�u

� � ] T j R s U j�W U �� � �  ��� � ) ��� � � �*h-W � `�]=Z�] �X�] Z/h R ^ ]=] W T [ S � W�X�Z/h R ^ ]=W�`�x
T U ^ WYb U S ��U j�WYX�W S S R sO] Z�[ X�|�^ ] d�[ R a T h-] b j�WYX�[ m W U [ R X T u�i�j�] T ]1b W�X�`�]na T ] Z U R
|�^ R d�] � �  � � � |�^ R \�^ WYh U ^ WYX T f R ^ h-W U [ R X T s	j�[ b jMW�^ ]1W S T R�T [ h-| S ] ^-W�X�ZMh R ^ ]
WY` T U ^ W�b U	U j�WYXn|�^ ] d�[ R a T W U U ] h-| U T [ Xnh-] b j�W�X�[ m ] Z T ��T U ] h T u

� r	] T U ] Z6^ ] b a�^ T [ d�]	|�^ R \�^ WYh T WY^ ]	X R U R ^ [ R a T S � Z�[ � b a S UAU R Z�] W S s	[ U j*[ X-W S R \Y[ b RYf
U R U W Sf a�X�b U [ R X T uOz R h-]�W�a U j R ^ T j�W d�];W T T ] ^ U ] Z U j�W U |�WY^ U [ W S W�X�Z U R U W S b R ^ ^ ] b U x
X�] T T X�] ] Z U R `]6|�^ R d�] Z � � � � � � ��� � � � � � � f R ^ T a�b j�|�^ R \Y^ W�h T u � ] T j R s U j�W U
U j�[ T [ T X R U�U ^ a�]Yw � W=X�] T U ] Z-^ ] b a�^ T [ d�]	|�^ R \Y^ W�h [ T � a T UOS [ cY]�W�X �-R U j�] ^ }�W S U j R a�\Yj
X�] T U ] Z�X�] T T b WYX-h-W�cY]�[ U T�U ] ^ h-[ X�W U [ R X=|�^ R�RYf h R ^ ]�[ X U ^ [ b W U ]Yu � ]	\Y[ d�]�X�] sMW�X�Z
T [ h-| S ] ^�b R ^ ^ ] b U X�] T T |�^ R�R f TOf R ^ T R h-]�sO] S S x c�X R s	XnX�] T U ] Z f a�X�b U [ R X T u

��� � %'&;B (=7�&�� :A&;)�&�(*:�@��

� ] T j�W S S \�[ d�]�W-b a�^ T R ^ �1R d�] ^ d�[ ] s RYf ^ ] S W U ] Z T ��T U ] h T }b R X�b ] X U ^ W U [ X�\ R X U j�] [ ^�WY`�[ S x
[ U �/U R ^ ] |�^ ] T ] X U WYX�Z�^ ] W T R X�WY` R a U=f a�X�b U [ R X�W S |�^ R \�^ WYh T u1z�a�b j�W�X4W�X�W S ��T [ T;R f U ] X
\ R ] TOU R*U j�]=j�] W�^ U�R f�T a�b j T ��T U ] h T } T [ X�b ] f a�X�b U [ R X T WY^ ] T a�b j/W-|] ^ dYW T [ d�]=X R U [ R Xn[ X
h-W U j�] h-W U [ b T u
� � �#� i�j�]nr ��U j�h T ��T U ] h j�W T ] d R�S d�] Z9[ X U R
	����� }As	j�[ b j9WYZ�Z T h-W�X ��f ] W U a�^ ] T

`�a U�T ] ] h T�U R;S ] W d�] U j�]�a�X�Z�] ^ S � [ X�\ S R \�[ b�] T T ] X U [ W S S � a�X�b j�WYX�\�] Z�u�i�j�] f a�X�b U [ R X
Z�] �X�[ U [ R X/|�^ [ X�b [ | S ] R f _ � � ~ [ T `�W T ] Z R X4sO] S S f R a�X�Z�] Z4^ ] b a�^ T [ R X�u � R sO] d�] ^ }
U j�]=sO] S S f R a�X�Z�] Z/^ ] b a�^ T [ R X U j�] R ^ ] h [ U T ] S f [ T X RYU W dYW�[ S WY` S ] U R6U j�]*a T ] ^ R U j�] ^
U j�WYX U j�^ R a�\�j U j�]=|�^ [ X�b [ | S ] R f Z�] �X�[ U [ R X�u � j�] X/\�[ d�] X/W f a�X�b U [ R X U R Z�] �X�]Y}
_ � � ~ b R h-|�a U ] T;U ] ^ h-[ X�W U [ R X4b R X�Z�[ U [ R X T�f R ^ U j�] f a�X�b U [ R X�W�X�Z�W U U ] h-| U T;U R
|�^ R d�] U j�] h W�a U R h-W U [ b W S S � }Ya T [ X�\;W;j�W�^ Z�x s	[ ^ ] Z U ] ^ h-[ X�W U [ R X=^ ] S W U [ R X*WYX�Z-|�^ ] x
d�[ R a T S � |�^ R d�] Z � �  � � ��� � � � � � � � � � � uAg f�U j�W U |�^ R�R fKf W�[ S T } U j�];a T ] ^�h*a T U	T U W U ]

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

{��



WYX�Z4|�^ R d�] U j�]*^ ] � a�[ ^ ] Z U ] ^ h-[ X�W U [ R X S ] h-h-W6`] f R ^ ] U j�] f a�X�b U [ R X/b W�X/`�]*Z�] x
�X�] Z�uOg X U j�]�b W T ] RYf X�] T U ] Z1^ ] b a�^ T [ R X T } U j�];_ � � ~ a T ] ^	h=a T U |�^ R d�] U j�W U�U j�]
X�] T U ] Z�Z�] T b ^ [ | U [ R X�[ T ] � a�[ dYW S ] X U=U R W�X�W S ^ ] W�Z � Z�] �X�] Z f a�X�b U [ R X�u/e R ^=] WYb j
Z�] �X�] Z f a�X�b U [ R X�}�_ � � ~ `�a�[ S Z T WYX*[ X�Z�a�b U [ R X T b j�] h-] }�s	j�[ b j*[ T WY\�WY[ X=W�X*[ X U ] ^ x
X�W S�R ` � ] b U�U j�W U [ T X R U t X�W U a�^ W S S � v�W dYWY[ S W�` S ] f R ^ U j�]�a T ] ^ U R h-W�X�[ |�a S W U ]YuAi�j�]
\Y^ ] W U=T U ^ ] X�\ U j R fOU j�]-_ � � ~ T ��T U ] h [ T [ X4[ U T WYa U R h-W U [ R X�w;[ U W�a U R h-W U [ b W S S �
WY|�| S [ ] T W-X�a�h*`] ^ RYf | R sO] ^ f a S j�] a�^ [ T U [ b T }[ X�b S a�Z�[ X�\*[ X�Z�a�b U R X�}[ XnW U U ] h-| U [ X�\
|�^ R�R f T u
_ � � ~ ` � Z�] f WYa S U a T ] T W T [ m ]nh-] W T a�^ ] R X9Z�W U W4W T W U ] ^ h-[ X�W U [ R X�^ ] S W U [ R X �
[ f X�] b ] T T WY^ � } U j�] R ^ Z�[ X�W S T � a�| U R���� ��b W�X�`] T |�] b [ �] Z�u9i�j�] T ] R ^ Z�[ X�W S T WY^ ]
b R h-h R X S � a T ] Z U R Z RnU j�]-s R ^ c R f	S ] ��[ b R \Y^ W�|�j�[ b*b R h*`�[ X�W U [ R X T;R f h-] W T a�^ ]
f a�X�b U [ R X T u
_ � � ~ Z R ] T X RYU |�^ R d�[ Z�]1h=a U a�W S ^ ] b a�^ T [ R X � � R � ] ^6W�X�Z l1R�R ^ ]1^ ] b R h-h-] X�Z
Z�[ ^ ] b U S � Z�] �X�[ X�\ U j�] T R x b W S S ] Z$� a�X�[ R X � f a�X�b U [ R X�u

��� 	 i�j�]=y Q z T ��T U ] h # � ��%A[ T `�W T ] Z R X/W-dYWY^ [ W�X U�RYf � j�a�^ b j � T j�[ \�j�] ^ R ^ Z�] ^ S R \Y[ b
s	[ U j1W6| R sO] ^ f a S�U � |] T ��T U ] h U j�W U [ X�b S a�Z�] T�T a�` U � |�] T WYX�Z/Z�] |] X�Z�] X U�U � |�] T u
y Q z6j�W T `] ] Xna T ] Z6s	[ U j6\�^ ] W U�T a�b b ] T T	R X6h-W�X � d�] ^ [ �b W U [ R X6|�^ R ` S ] h T u��K[ cY]
_ � � ~ }�y Q znZ�] �X�] T	f a�X�b U [ R X T ` � [ h-| S [ b [ U W�|�|] W SKU R-U j�];sO] S S f R a�X�Z�] Z1^ ] b a�^ x
T [ R X U j�] R ^ ] hnu/i�j�]6^ ] S W U [ R X T;U j�W U h-W � `�] T a�|�| S [ ] Z�W�^ ]-h-] W T a�^ ] f a�X�b U [ R X T
R d�] ^ U j�]-WY^ \�a�h-] X U T;RYfOU j�]*^ ] b a�^ T [ d�] f a�X�b U [ R X�}�W�X�Z4WY\�WY[ X�} U j�]-^ WYX�\�] R fOU j�]
h-] W T a�^ ]=h-W � `�] U j�] R ^ Z�[ X�W S T a�| U R�� � u=i�j�]*| R s�] ^ f a S�U � |�] T ��T U ] h R f y Q z
W S S R s T X�] T U ] Z/^ ] b a�^ T [ R X T	U R `�];Z�] �X�] Z/` � a T [ X�\ U j�] U � |�] T ��T U ] h U R ^ ] � a�[ ^ ]
U j�W U6U j�]/X�] T U ] Z#WY|�| S [ b W U [ R X T-RYf�U j�] f a�X�b U [ R XM`�] [ X�\�Z�] �X�] ZMh-] ] U6U j�]/`�] x
j�W d�[ R a�^ W S�T |�] b [ �b W U [ R X R f�U j�] f a�X�b U [ R X�u � a�^ ^ ] X U S � }Ay Q z4Z R ] T X RYU=T ] ] h U R
T a�|�| R ^ U h*a U a�W S ^ ] b a�^ T [ d�];Z�] �X�[ U [ R X T u

��� � i�j�]������ T ��T U ] h [ h-| S ] h-] X U T W T S [ \Yj U \�] X�] ^ W S [ m W U [ R X RYf � j�a�^ b j � T=S R \�[ b=[ X
s	j�[ b j � j�a�^ b j � T h-] U W x S [ X�\Ya�[ T U [ b;a T ] RYf�U � |]=dYW�^ [ WY` S ] T j�W T `�] ] X/^ ] | S WYb ] Z/` �
U � |]�dYWY^ [ W�` S ] T [ X U j�] S R \Y[ bYu�ea�X�b U [ R X-Z�] �X�[ U [ R X T [ X������1j�W d�] U � |�[ b W S S � `] ] X
`�W T ] Z R X/t j�[ \�j�] ^ R ^ Z�] ^ vO|�^ [ h-[ U [ d�]�^ ] b a�^ T [ R X�u�� R s�] d�] ^ } U j�] ^ ];j�W T `] ] X T R h-]
|�W T U s R ^ c R X9sO] S S f R a�X�Z�] Z9^ ] b a�^ T [ R XM[ X U j�]������ T ��T U ] h ` � dYWYX�Z�] ^ Q�R�R ^ U
# { � ~ % u���[ T s R ^ cnW U U ] h-| U ] Z U R ^ ] Z�a�b ]*X R X�x |�^ [ h-[ U [ d�];^ ] b a�^ T [ R X T	U R |�^ [ h-[ U [ d�]
^ ] b a�^ T [ R X T uA_�\Y] ^ j RYS h�j�W T Z R X�] T R h-]�[ X U ] ^ ] T U [ X�\�s R ^ c	s	j�[ b j;b R h*`�[ X�] T W T [ h*x
| S [ �] Z=Z R h-WY[ X�x U j�] R ^ � s	[ U j U ] ^ h-[ X�W U [ R X=|�^ R�R f T }�^ ] T a S U [ X�\�[ X=W��] ��[ ` S ] T ��T U ] h
f R ^ U RYU W SKf a�X�b U [ R X1Z�] �X�[ U [ R X'# � % u l a U a�W S |�^ [ h-[ U [ d�]�^ ] b a�^ T [ R X1[ T	T a�|�| R ^ U ] Z/[ X
������` � W*|�W�b c WY\�] f R ^�h*a U a�W S S � ^ ] b a�^ T [ d�]=Z�W U W U � |] T u

� % ��� +/  + i�j�]-g T WY`�] S S ] � �����9[ X T U WYX U [ W U [ R X/j�W T |�^ R d�[ Z�] Z�W6s�] S S f R a�X�Z�] Z4^ ] b a�^ T [ R X
R |�] ^ W U R ^-W�X�Z9W4s�] S S f R a�X�Z�] Z9^ ] b a�^ T [ R X U j�] R ^ ] h f R ^ T R h-] U [ h-]Yu#i�j�[ T s�W T
f ^ ] ] S � W dYWY[ S W�` S ] f R ^Ka T ] }�j R sO] d�] ^ } T a�b j=Z�] �X�[ U [ R X T�U ] X�Z�] Z U R `] � a�[ U ] S R s S ] d�] S
WYX�Z T a��K] ^ ] Z f ^ R h'W S WYb c R f WYa U R h-W U [ R X�w U j�]*[ X U ] X�Z�] Z4^ ] b a�^ T [ R X4] � a�W U [ R X T
j�WYZ U R `]�Z�] ^ [ d�] Z�}�W�X�Z U j�]	[ X�Z�a�b U [ R X U j�] R ^ ] h s R a S Z*W S T R j�W d�] U R `]�Z�] ^ [ d�] Z

{ &



` � j�W�X�Z�u��	[ \�j�] ^ R ^ Z�] ^n|�^ [ h-[ U [ d�]1^ ] b a�^ T [ R X�}�[ X�b S a�Z�[ X�\�h*a U a�W S ^ ] b a�^ T [ R X�}
[ TnT a�|�| R ^ U ] Z�` � W�Z�W U W U � |�]4|�WYb c W�\Y]Yu _�X#] � U ] X T [ R X RYf g T W�`] S S ] � ����� U R
T ] h-W�X U [ b W S S � ] h*`] Z�� � e � [ ] S Z�] Z ����� � e # & ��% }�[ X/s	j�[ b j f a�X�b U [ R X T h-W � `]
Z�] �X�] Z=d�[ W�W�Z R h-WY[ X U j�] R ^ ] U [ b�� ��| R [ X U�R |�] ^ W U R ^ uAi�j�[ T j�W T�U j�]OX�[ b ]O|�^ R |�] ^ U �
U j�W U-U ] ^ h-[ X�W U [ R X�|�^ R�R f T X�] ] Z9X�] d�] ^-`�]nZ R X�] � j R s�] d�] ^ } U j�]1a T ] ^-|�W ��T*U j�]
|�^ [ b ] R f j�W d�[ X�\ U s R�T R h-] s	j�W U [ X�b R h-|�W U [ ` S ]6X RYU [ R X T-R f�f a�X�b U [ R X T |�W�b ]1[ X
����� � eOu l�Va S S ] ^ # � ��%s R ^ cY] Z R a U W*h-] U j R Z RYS R \ �*f R ^OZ�] W S [ X�\=] ��] b U [ d�] S � s	[ U j
U j�]1j � `�^ [ Z T ] U U [ X�\�}	a T [ X�\ ����� � e U R j�W�X�Z S ] U j R ^ X � h R Z�] S S [ X�\4|�^ R ` S ] h T }
s	j�[ S ];b R X�Z�a�b U [ X�\ U j�]=`�a S c RYfAU j�]=|�^ R�R f W�b U [ d�[ U � s	[ U j U j�] U R U W S�f a�X�b U [ R X T	RYf
������u

� � *," - � i�j�]6�K_ l � q _ T ��T U ] h ] T T ] X U [ W S S � [ h-| S ] h-] X U T;U j�] ����� S R \�[ b }AW�X�Z
� a T U [ �] T ^ ] b a�^ T [ d�]nZ�] �X�[ U [ R X T ` � h-] W�X T=RYf W S ] W T U � ��] Z�| R [ X U b R X T U ^ a�b U [ R X�u
g U W�a U R h-W U [ b W S S �MT � X U j�] T [ m ] T/U ] ^ h-[ X�W U [ R X#b R X T U ^ WY[ X U T s	j�] X�W f a�X�b U [ R X�[ T
Z�] �X�] Z�# � ��% u l a U a�W S W�X�Z�X�] T U ] Z9^ ] b a�^ T [ R X�[ T W S S R sO] Z�u�� R s�] d�] ^ }OW4Z�[ ^ ] b U
b R X�X�] b U [ R X/s	[ U j U ] ^ h-[ X�W U [ R X1Z R ] T X RYU;T ] ] h U R `�]=[ X�b S a�Z�] Z�w;[ X1��_ l � q _=}
U j�]	[ X U ] X U [ TAU j�W U�R X�b ] U j�] � U ] ^ h-[ X�W U [ R X-b R X�Z�[ U [ R X T ��W�^ ]	] S [ h-[ X�W U ] Z f ^ R h U j�]
W T T a�h-| U [ R X T�RYf�U j�]O^ ] b a�^ T [ R X=] � a�W U [ R X T } U j�] f a�X�b U [ R X*j�W T `] ] X*|�^ R d�] Z U R	U ] ^ x
h-[ X�W U ]Yu � R sO] d�] ^ } U j�] T ��T U ] h'Z R ] T X R U ^ ] � a�[ ^ ] U j�W U	U j�]=^ ] S W U [ R Xnb R h-|�a U ] Z
f ^ R h U j�] T U ^ a�b U a�^ ] R f�U j�]O^ ] b a�^ T [ R X6t s	j�[ b j=[ T a T ] Z U R |�j�^ W T ] U j�] � U ] ^ h-[ X�W U [ R X
b R X�Z�[ U [ R X T � v�`�]	sO] S S f R a�X�Z�] Z�u�_ T W*^ ] T a S U } U j�] T ] h-WYX U [ b T�RYf b ] ^ U W�[ Xn^ ] b a�^ T [ d�]
Z�] �X�[ U [ R X T [ Xn�K_ l � q _�h=a T U `�];b W�^ ] f a S S � WY^ \�a�] Z�u
_ S U j R a�\Yjn[ X�Z�a�b U [ R X U j�] R ^ ] h T WY^ ];X RYU WYa U R h-W U [ b W S S � \�] X�] ^ W U ] Z f R ^ f a�X�b U [ R X
Z�] �X�[ U [ R X T [ X*��_ l � q _=}�� R�S \Y] ^��Oa T b j6j�W T h-W�Z�]�WYX6] � U ] X T [ d�]�[ XYd�] T U [ \YW U [ R X
[ X U R sO] S S f R a�X�Z�] Zn[ X�Z�a�b U [ R Xn[ X U j�];�K_ l � q _ T ��T U ] h # � � % u

� ��� i�j�] � R��9T ��T U ] h [ h-| S ] h-] X U T*U j�] � W S b a S a T-RYf g X�Z�a�b U [ d�] � R X T U ^ a�b U [ R X T }	W
| R s�] ^ f a S b R X T U ^ a�b U [ d�] U � |] U j�] R ^ � u�i�j�]=a T a�W S WYb U [ d�[ U � [ X � R�� [ T�U R ] � U ^ W�b U
|�^ R \�^ WYh T=f ^ R h |�^ R�R f T u � R s�] d�] ^ } U j�] U j�] T [ T*RYf yAWY^ ] X U # & � %	[ X�d�] T U [ \�W U ] Z�W
sOW �nRYf |�WY^ U [ W S S �-T � X U j�] T [ m [ X�\-W*|�^ R�R f \�[ d�] XnW*|�^ R \Y^ W�h�WYX�Zn[ U TOT |�] b [ �b W U [ R X�u
i�j�] U j�] T [ TOR f � R ^ X�] T # ~�� % f ] W U a�^ ] Z6W;^ [ b j-|�W U U ] ^ X S W�X�\Ya�W�\Y]	W S S R s	[ X�\ R d�] ^ S WY|�x
|�[ X�\n|�W U U ] ^ X T } T R x b W S S ] Z
� W T ��|�W U U ] ^ X T WYX�Z4|�W U U ] ^ X�h-W U b j�[ X�\ R X4Z�] |] X�Z�] X U
U � |] T # �Y��% u�_	X RYU j�] ^�b R X T U ^ a�b U [ d�] U � |] U j�] R ^ � [ h-| S ] h-] X U W U [ R X U j�W UOT a�|�| R ^ U T
|�W U U ] ^ Xnh-W U b j�[ X�\*[ XnZ�] �X�[ U [ R X T [ T _ S f # �Y� % u

��� ��� � � � [ T W T ��T U ] h f R ^=] Z�[ U [ X�\ l �#|�^ R \�^ WYh T # { � � % u/i�j�] T ��T U ] h a T ] T=U j�]
|�^ R�R f T x W T x |�^ R \�^ WYh T [ X U ] ^ |�^ ] U W U [ R X f ^ R h'b R X T U ^ a�b U [ d�] S R \�[ b U R1R �K] ^;W T h-WY^ U
] Z�[ U R ^ u*i�j�]-W dYWY[ S W�` S ]=] Z�[ U [ X�\ R |] ^ W U [ R X T WY^ ] T a�b j U j�W U;T ] d�] ^ W S s�] W�c f R ^ h T
R f b R ^ ^ ] b U X�] T T WY^ ]6h-WY[ X U WY[ X�] Z4W T [ XYdYW�^ [ WYX U T w*|�W U U ] ^ X�b R h-| S ] U ] X�] T T } U ] ^ h-[ x
X�W U [ R X�}�W�X�Z6s�] S S x U � |] Z�X�] T T u�i�j�]=a T ] ^�s R ^ c T ` � W S U ] ^ [ X�\*WYX1] ��[ T U [ X�\*b R ^ ^ ] b U
|�^ R \�^ WYhnu�z R h-] RYf�U j�]n] Z�[ U [ X�\ R |�] ^ W U [ R X T WY^ ]Yw U R b j�WYX�\�] U j�] U � |] RYf�U j�]
|�^ R \�^ WYhn} U R b j�WYX�\�] U j�]*^ ] b a�^ T [ R X T U ^ a�b U a�^ ] R f�U j�]*|�^ R \�^ WYhn} U R b j�W�X�\Y] U j�]
|�W U U ] ^ X�x h-W U b j�[ X�\ T U ^ a�b U a�^ ]Y}	WYX�Z U R ^ ] X�W�h-]6dYW�^ [ WY` S ] T u#o�WYb jM] Z�[ U [ X�\ T U ] |

{ �



S ] W�Z TAU R |�^ R�RYf TAU j�W UOT j R s U j�W U�U j�]	[ XYdYW�^ [ WYX U T W�^ ]	h-WY[ X U WY[ X�] Z�u � W S U j�] ^ � T W�|�x
|�^ R W�b j�# { �Y��%K[ T a T ] Z U R W�a U R h-W U ] U ] ^ h-[ X�W U [ R X6|�^ R�R f T }�s	j�[ b jnb W�XnWY^ [ T ]�s	j�] X
U j�]-^ ] b a�^ T [ R X T U ^ a�b U a�^ ]-[ T b j�WYX�\�] Z�u � j�[ U U S ]*j�W T;U ] T U ] Z�j�[ T;T ��T U ] h R a U=R X
X R d�[ b ] l ��|�^ R \�^ WYh-h-] ^ T WYX�Z f R a�X�Z U j�W U	U j�] �1S ] WY^ X�] Z1`�] U U ] ^ u�yA] ^ j�W�| T	U j�]
h RYT U [ h-|�^ ] T T [ d�]6W T |] b U6R f ��� r	i ��g _'[ T=U j�]nb R h-| S ] U ]nj�[ Z�[ X�\ R f W f R ^ h-W S
h-] U j R Zna�X�Z�] ^�W T a�[ U W�` S ]�[ X U ] ^ f WYb ] u

��� ��� :A0-(*,/. �	(=7A. +6,

g X � j�WY| U ] ^ ~ s�]nZ�[ T b a T T*U j�]na�X�Z�] ^ S � [ X�\ S R \Y[ b W S W�X�Z�h-W U j�] h-W U [ b W S `�W T [ T*RYf	U j�]
T ��T U ] hnu�g X � j�W�| U ] ^ � } U j�]=Z�] U W�[ S T�R f h-] b j�W�X�[ m [ X�\ U j�]=|�^ R b ] T T	R f ^ ] b a�^ T [ d�]=Z�] �X�[ x
U [ R X1W�X�Z U j�]=|�^ R Z�a�b U [ R X RYf [ X�Z�a�b U [ R X U j�] R ^ ] h T WY^ ]*\Y[ d�] X�u�g X � j�WY| U ] ^���}�sO]=s	[ S S
Z�] T b ^ [ `] U j�]-b j�W S S ] X�\Y] T ^ WY[ T ] Z/` � X�] T U ] Z4^ ] b a�^ T [ R X�}�W�X�Z T j R sDj R s U j�]-W�|�|�^ R W�b j
[ X � j�W�| U ] ^ � X�] ] Z T;U R `]6h R Z�[ �] Z U R WYb b R h-h R Z�W U ]-X�] T U ] Z�X�] T T u4g X � j�WY| U ] ^ � }
sO]=|�^ ] T ] X U W-X�a�h=`�] ^ RYf ] ��WYh-| S ] T�U j�W U [ S S a T U ^ W U ] R a�^	h-] U j R Z�u � ]=b R X�b S a�Z�];s	[ U j
� j�WY| U ] ^���u�g X U j�];_	|�|�] X�Z�[ ��}�s�];Z�[ T b a T T�U j�] T ��T U ] h�W�^ b j�[ U ] b U a�^ ] u

~ �



��� 	�� ��� ���

� � � 	 � 	 ��� 	���	 �

i�j�[ T b j�WY| U ] ^O|�^ R d�[ Z�] T WYX R d�] ^ d�[ ] s R fKU j�] S R \Y[ b W S `�W T ]	^ ] � a�[ ^ ] Z6` � TFL u � ]�`] \Y[ X` � Z�] T b ^ [ `�[ X�\ U j�]-d�] ^ T [ R X R f j�[ \Yj�] ^ R ^ Z�] ^ S R \�[ b-] h-| S R � ] Z�}�W T s�] S S W T W T T R b [ W U ] Z
X R U W U [ R X�}W�X�Z1^ ] b W S SKT R h-];`�W T [ b f W�b U T W�` R a U Z�W U W U � |] T u�_ f U ] ^ U j�W U }�s�] T j R s�j R s
U R b R X T U ^ a�b U*U j�]6h-WY[ X S R \Y[ b W SAU R�RYS T a T ] Z R a�^;s R ^ c�w*s�] S S f R a�X�Z�] Z�X�] T T }�[ X�Z�a�b U [ R X�}
WYX�Z=^ ] b a�^ T [ R X�uAz�a�` T ] � a�] X U S � } T a�|�| R ^ U�f R ^ U ] ^ h-[ X�W U [ R X�|�^ R�RYf T [ X U j�] f R ^ h RYf W T h-W S S
b R�S S ] b U [ R X RYf sO] S S f R a�X�Z�] Z�X�] T T	U j�] R ^ ] h T [ T Z�[ T b a T T ] Z�u�i�j�]=b j�W�| U ] ^ �X�[ T j�] T s	[ U j1W
Z�] T b ^ [ | U [ R X RYf W�X�[ h-| S ] h-] X U W U [ R X R f b R X U ] � U a�W S ^ ] s	^ [ U [ X�\�}�s	j�[ b j�[ T W�X�] T T ] X U [ W S
[ X�\Y^ ] Z�[ ] X U [ X TFL ui�j�[ T b j�WY| U ] ^;[ T [ X U ] X�Z�] Z U R |�^ R d�[ Z�]-WYX4W�b b ] T T [ ` S ]-Z�] T b ^ [ | U [ R X RYf�U j�]-^ ] � a�[ ^ ] x
h-] X U T�RYf TFL } T R [ U s	[ S S j�W d�]=W U a U R ^ [ W S �W d R a�^	W U�U [ h-] T u

� � ��� . 0 �1&;:'+-: �1&;: B +*06. @

� ]-b j R�R�T ] U R s R ^ c4[ X T [ Z�]-W U � |�] Z�j�[ \�j�] ^ R ^ Z�] ^=|�^ ] Z�[ b W U ]-b W S b a S a T # � � % }AZ�] ^ [ d�] Z
f ^ R h � j�a�^ b j � T z�[ h-| S ]=i�j�] R ^ �/R f i � |] T # ~ � % u;i�j�]*X�WYh-]=b R h-h R X S � a T ] Z f R ^ U j�[ T
S R \�[ b-[ T �����Au�i�j�] ����� S R \Y[ b-[ T b S W T T [ b W S WYX�Z�j�W T W T ] U*U j�] R ^ ] U [ b T ] h-W�X U [ b T }�[ X
s	j�[ b j U � |�] T Z�] X R U ]�X R X�x ] h-| U �;T ] U T W�X�Z U j�] f a�X�b U [ R X T |�W�b ]�Z�] X R U ] TKU R U W S f a�X�b U [ R X T u
z�] d�] ^ W S h-W U a�^ ]Ab R h-|�a U ] ^�h-] b j�W�X�[ m W U [ R X TKRYf�U j�[ T�S R \�[ bA] ��[ T U # & ��} � } � � % }Yh-W�c�[ X�\�[ U �
[ X R a�^ R |�[ X�[ R X �9U j�];`�] T U W dYW�[ S WY` S ];b WYX�Z�[ Z�W U ] S R \Y[ b U R b R Z�]*W6| R ^ U WY` S ]=|�^ R�RYfAU R�R�S
f R ^ u�y R ^ U [ X�\ TFL U R*R U j�] ^ S R \�[ b W ST ��T U ] h T�RYf WYZ�] � a�W U ];] ��|�^ ] T T [ d�] X�] T T } T a�b j1W T�T ] UU j�] R ^ � }[ T W�Xn[ X U ^ [ \Ya�[ X�\*| R�T T [ `�[ S [ U �-U j�W U sO] T j�W S S X RYU W�Z�Z�^ ] T T [ X U j�[ T Z�[ T T ] ^ U W U [ R X�u
i�j�] ����� S R \Y[ b1[ T `�a�[ S UnR X U j�] T � X U W � R f W S WYh*`Z�W�b W S b a S a T s	[ U jMW�X l ��x

T U ��S ];| RYS � h R ^ |�j�[ b U � |] T ��T U ] hnuOg X U j�] f R�S S R s	[ X�\�}�s�];Z�] �X�] U � |�] T W�X�Z U ] ^ h T W T W
|�^ ] S a�Z�] U R Z�[ T b a T T [ X�\ T R h-]	W T |] b U TORYf�U j�]	^ ] � a�[ ^ ] Z-^ a S ] T�RYf [ X f ] ^ ] X�b ] }�W ��[ R h T }�W�X�Z
|�^ [ X�b [ | S ] T�RYf Z�] �X�[ U [ R X�u�g X1\Y] X�] ^ W S } U j�]=Z�[ T b a T T [ R Xns	[ S S X�] \ S ] b U�T ] h-W�X U [ b;h-W U U ] ^ T }
T [ X�b ]�sO]	WY^ ]�h-W�[ X S � [ X U ] ^ ] T U ] Z-[ X*h-] b j�W�X�[ m [ X�\;|�^ R�RYf T [ X T [ Z�] U j�]�Z�] Z�a�b U [ d�] T ��T U ] hnu
i�j�] T � X U W � RYf�U j�] S R \Y[ b;[ T `�W T ] Z R X T [ \YX�W U a�^ ] T�f R ^ U � |] T t �	v�W�X�Z U ] ^ h T t �
	�v u

i�j�] U � |�] T [ \YX�W U a�^ ]6W T T [ \YX T WY^ [ U [ ] T;U R/U � |�] R |�] ^ W U R ^ T }�s	j�[ S ] U j�] U ] ^ h T [ \�X�W U a�^ ]
Z�] S [ d�] ^ TOU j�] U � |�] T	RYf b R X T U WYX U T u

~�{



- +�� 
�� � � ��
 ��� ��� � � � ��+�% ��� ��� � � � � ���
	  � � � � � � � � ��� � � � � � � � � ) � � � � � � � � � 
� ��� � � � � � � � � �  � � � � �
� � � + &!�! � ���� +�"�� ���  � � � � ) � � � � � � � � � � � � � � � � �  �� � � � � � �  � � � ) � �� �  � �� � � � � � � �

� � � ���  � � � � � � � �  �  � ( ��( ��� �� � � ) (
��� 
� ����
�� � � ��+ "�� ��� � � � � � � �� � � ���  ����� � � ) � � � � ! � � # # # � ! �$� � � � � � �  � ��� �

� t � ! � � # # # � ! ��v � � � � � � � (

_ U � |�];b R X T U WYX U [ T ^ ] |�^ ] T ] X U ] Z1` � W-� x WY^ � b R h-| R a�X�Z U � |�] uO_ S W�^ \Y]�b RYS S ] b U [ R X
R f�U � |�] T b W�X/`�]*Z�] �X�[ U [ R X�W S S � b R X T U ^ a�b U ] Z4[ X �����A}K`�a�[ S Z�[ X�\ R X U j�]*[ X�[ U [ W SKU � |�] T
f R a�X�Z1[ X ��w U ^ a U j6dYW S a�] T t ������ v } f a�X�b U [ R X T |�WYb ]-t s	^ [ U U ] X���� ��v }W�X�Z1WYX1[ X��X�[ U ]
T ] U�R f [ X�Z�[ d�[ Z�a�W S T t ( ) 1�v u
i�] ^ h T WY^ ] U � |�] Z  �x b W S b a S a T ] ��|�^ ] T T [ R X�`�a�[ S U s	[ U j�^ ] T |�] b U=U R �
	Ku � j�] X�s�]

s	[ T j U R*T j R s U j�W U W U ] ^ h��2j�W TOU � |]��K} U j�];X R U W U [ R X��?w��1[ T a T ] Z�uOr RYU ]�[ X U j�]
f RYS S R s	[ X�\ U j�W U }[ Xn`�a�[ S Z�[ X�\=W U ] ^ hn}�] WYb j T a�` U ] ^ h�[ T W T T [ \�X�] Z1W-a�X�[ � a�] U � |�] u
- +�� 
�� � � ��
 � � ��� � � +/ 
 % �!� ��� � � � � � � �  � � � � � ��� � � � � � � � � ) � � � � � � � � �  � ���
� � � � � � � � �  � � � � �
� �! � ���� + " � � E � � � � �  � � � ��� �<� !$� � � � � � � � � � � � �  � � � � ��� � E w�� !$� � � � �  � (
� ��
�% � �!
 � " � w2� ! � � � � �  � � ��� w���� � � � �
	 ��� ��� ! � � ��� � � � � ��� ) � � � �" � ( � ( 

� ���  � � � � � � � � � � � � � � � � � � � � � �  � � � � ��� � � � � � ��#$�� ��) � � � � � � � ) � � � � � � � � � � � ���
 ��� � � � � # � � � � � � � � � � ��� ��#�t �v�� � ! (

� � 

��� 
��/� � ��
 " t �&%/v � � � � �  � � � � � � � � � � � � � � � �  � � � � � � � ��� � �����'%
� � � � �  � � � � � � � � (

� ��% �  �!��� � ��
 "  E #(� � � � � �  � � � � � � � ��� �
� � E � � �  �� � � � � � � � � � � � � ��� �'�
� � � � �  � � � � � � � �*(

g X�[ U [ W S S � } �
	4b R X U WY[ X T b R X T U W�X U T Z�] X RYU [ X�\n] � a�W S [ U � t �;v }�[ h-| S [ b W U [ R X4t @;v }�W�X�Z
W-Z�] T b ^ [ | U [ R X R |] ^ W U R ^;t � }s	j�[ b j1sO]=s	[ S S Z�[ T b a T T h R ^ ] U j R ^ R a�\�j S � [ X U j�] T ] � a�] S v u
i � |] T WYX�Z U ] ^ h T�f R ^ h U j�]�`�W T [ TARYfU j�]*�� � � � ��� ) }�[ X=s	j�[ b j*`�W T [ bOW S \ R ^ [ U j�h-[ b�h-WYX�[ |�x
a S W U [ R X T�R X U � |�] T W�X�Z U ] ^ h T WY^ ]�Z�] �X�] Z�w U j�]OdYWY^ [ W�` S ] TARYf W U � |�] } U j�] f ^ ] ]OdYWY^ [ W�` S ] T
[ X/W U ] ^ hn}"��x b R X�d�] ^ U [ `�[ S [ U � } T a�` T U [ U a U [ R X/[ X T [ Z�] U � |�] T W�X�Z U ] ^ h T }K[ X T U W�X U [ W U [ R X RYf
U � |]�dYW�^ [ WY` S ] T [ X U ] ^ h T }�W�X�Z ��x b R XYd�] ^ T [ R X�uOi�j�] T ];X RYU [ R X T W�^ ] T U W�X�Z�WY^ Z�}W S U j R a�\Yj
b R ^ ^ ] b U W�X�Z/] � b [ ] X U [ h-| S ] h-] X U W U [ R X T b WYX4`]*Z�[ � b a S U�U R W�b j�[ ] d�]Y}KW�X�Z1s�] T [ h-| S �
W T T a�h-] U j�] [ ^�] ��[ T U ] X�b ] u
e R ^;Z�] T b ^ [ `�[ X�\ T a�` T U [ U a U [ R X�} U j�]*X RYU W U [ R X
# �+��)�&� � % % [ T a T ] Z U R ^ ] |�^ ] T ] X U

U j�] U ] ^ h*%Ds	j�] ^ ]OW S SYf ^ ] ] R b b a�^ ^ ] X�b ] TAR f �+��j�W d�]�`] ] X*^ ] | S W�b ] Z=` � � � u�� f b R a�^ T ]Y}
�+��WYX�Z
� �Ah*a T U j�W d�] U j�] T WYh-] U � |]O[ X U j�[ T�R |�] ^ W U [ R X�u q a�^ [ X�\ T a�` T U [ U a U [ R X�}Y] d�] ^ �

~�~



`�[ X�Z�[ X�\ R b b a�^ ^ ] X�b ] R f W;dYW�^ [ WY` S ]	[ X % U j�W U s R a S Z6b WY| U a�^ ]�W f ^ ] ]	dYWY^ [ W�` S ]�[ X�� ��[ T
^ ] X�W�h-] Z U R W d R [ Z U j�];b W�| U a�^ ] U W�c�[ X�\*| S W�b ]Yu �

� � ��� ����� � �����
	 � � ���	� � � �
e R ^�a T } U j�];] ��W�b U b RYS S ] b U [ R X R f |�^ [ h-[ U [ d�]	[ X f ] ^ ] X�b ];^ a S ] T W�X�ZnW ��[ R h T [ T X RYU [ h-| R ^ x
U WYX U }�|�^ R d�[ Z�] Z6W S S�U j�]	a T a�W S b S W T T [ b W S ^ a S ] T�f R ^ � a�W�X U [ �] ^ T WYX�Z6b R X�X�] b U [ d�] T `�] b R h-]
W dYWY[ S W�` S ] u4g X�eA[ \�a�^ ] ~ u { }OW/a T ] f a S�T ] U-RYf [ X f ] ^ ] X�b ]n^ a S ] T [ T*R a U S [ X�] Z�}�W S R X�\1s	[ U j
U j�]6W ��[ R h T=R f	U j�] ����� S R \Y[ bYu4i�j�]6Z�] ^ [ dYWY` S ] U j�] R ^ ] h T WY^ ] � a T U*U j R�T ] U j�W U b W�X
`]=\�] X�] ^ W U ] Z/` � a T [ X�\ U j�]=W ��[ R h T WYX�Z/[ X f ] ^ ] X�b ]*^ a S ] T�R f eA[ \Ya�^ ] ~ u { u�e R ^	W6h R ^ ]
|�WY^ T [ h R X�[ R a T |�^ ] T ] X U W U [ R X RYf	U j�[ T Z�] Z�a�b U [ d�] T ��T U ] h T ] ]�# � � % R ^-_	|�|�] X�Z�[ ��_ RYf
# ��{ % u
_ U j�] R ^ ] h s	[ U j1j � | R U j�] T ] T � � � # # # � �
	;W�X�Z1b R X�b S a T [ R X��'t W S S�R fAU � |�]������� v�[ T

s	^ [ U U ] X
# �"� � # # # � � 	 %��� #

g X U j�]6|�^ ] T ] X U W U [ R X R f	T R h-]6^ a S ] T } � ( ��( }���x ] S [ h-} U j�] f RYS S R s	[ X�\1[ Z�[ R h [ T a T ] Z�w
� � ����-u#i�j�[ T Z�] X RYU ] T W U j�] R ^ ] h s	j�] ^ ] � R b b a�^ T W T W�j � | RYU j�] T [ T u�_ S W U ] ^
^ ] f ] ^ ] X�b ] U R���U j�] X/W�b U a�W S S � h-] W�X T�� 8�� ����}�� ( � ( }�[ f ��j�WYZ/W S ^ ] W�Z � `�] ] X/WYh R X�\
U j�];] S ] h-] X U T�RYf
� }[ U s R a S ZnX R s�`];^ ] h R d�] Z�u
z R h-]6^ a S ] T }�X R U ] Z�` � a T ] RYfOU j�]6W T U ] ^ [ T c4[ X�eA[ \Ya�^ ] ~ u { }�j�W d�]6^ ] T U ^ [ b U [ R X T=R X

U j�] [ ^�a T ] R ^�^ ] � a�[ ^ ] T |�] b [ W S b R h-h-] X U w
� = x [ X U ^ R uAi�j�]=^ a S ]�W�|�| S [ b W U [ R X f W�[ S T [ f � R b b a�^ T�f ^ ] ];[ X � u
��� x [ X U ^ R uAi�j�]�^ a S ]�WY|�| S [ b W U [ R X f WY[ S T [ f %'Z R ] T X RYU�R b b a�^ f ^ ] ]�[ X&�-u l1R ^ ] R d�] ^ }
R X S � � � � � Z�] T [ \�X�W U ] Z R b b a�^ ^ ] X�b ] T�RYf % X�] ] Zn`�]�^ ] | S WYb ] Zn` � �KuOi�j�]�Z�] U WY[ S T
R f j R s U j�] T ] R b b a�^ ^ ] X�b ] T WY^ ] T [ X�\ S ] Z R a U dYW�^ �6f ^ R h T ��T U ] h U R*T ��T U ] hnu

��� x ] S [ hnuAi�j�]	^ a S ]	W�|�| S [ b W U [ R X f W�[ S T [ f�U j�]�dYWY^ [ W�` S ] E R b b a�^ T [ X ��� �!� � ��� ����u
� _	` T uOi�j�];^ a S ];WY|�| S [ b W U [ R X f WY[ S T [ f E R b b a�^ T�f ^ ] ];[ X � u
� U � g X T U uO_ T a�` T U [ U a U [ R X #=h-W�|�|�[ X�\ U � |]	dYW�^ [ WY` S ] T�U R;U � |�] T [ T W�|�| S [ ] Z U R ] WYb j
j � | RYU j�] T [ T }�WYX�ZnW S T R=U R*U j�];b R X�b S a T [ R X�u
i�j�] ^ ]*[ T�T R h-];dYWY^ [ W�X�b ]=W�h R X�\6h-] b j�WYX�[ m ] Z/|�^ R�RYf�T ��T U ] h T [ X1j R s ^ a S ] T�R f [ X�x

f ] ^ ] X�b ]-W�^ ]*[ h-| S ] h-] X U ] Z�u �	d�] ^ b R h-[ X�\ U j�[ T s�W T WYX4[ h-| R ^ U W�X U |�W�^ U=R f�R a�^�s R ^ cu� ] T j�W S S Z�] f ] ^�W-Z�] U WY[ S ] Z6Z�[ T b a T T [ R X R f�U j�[ T | R [ X U�U R _�|�|] X�Z�[ �n_;u ~ u ~ u
��X�]/] T T ] X U [ W S ^ ] � a�[ ^ ] h-] X U1RYf=R a�^-s R ^ cM[ T�� w*t � � � ��� v�� ��}���[ S `] ^ U � T

� ��� � " ��� � � Z�] T b ^ [ | U [ R X R |] ^ W U R ^ u	_DZ�] T b ^ [ | U [ R X U ] ^ h � ��w ��#'� ��[ T [ X U ] ^ |�^ ] U ] Z/W T
� # � � � (���� ( % ! � (�� � � � � � � � � � $ � � � % + � �'& � � � � ��! � (�� $ ��$ � ! $ + ! +�� (�) * + * ()$ � ,/� + � - � � � � (���. . / 2 (

$ � % � + � �0$ � � � � ����� % %�� ��(/� � � � � & � � ��� � ��� ( � � ,�$ � � ����$ � � %�� ��� � $�1 � � � 3�2 � � � (�� � 1�� � � � ( � ��� � � �
� � � � � � $ � � � �)� � � � � � ( % � � � � � � � � � ��$ � (�( � �'& � � $ � ,/� + � - � � � � ( ��� � + ��$ � � , ��� � ��� (�� � ,�1 � � � � � � ( �
� � �)% � � � � � $ � + � 3 � � � � � 1 � � � ( � 4 � � � ( � ! &�$ � � & +�� � � , � ��$�+ � � � ! % & + ! � & � � � 4 ( � &���� $ � � % ! � & � $ 3

~ �



@9x [ X U ^ R � ��
� 8�� ������ @��

� �� @�� � ��
����� ��

@Mx ] S [ h

>�x [ X U ^ R � �� � ��
����� ��A>��

�  �C>��
�  � � ��

>�x ] S [ h

��x [ X U ^ R � ��
� ������ � � ������

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

��x ] S [ h

= x [ X U ^ R�� � ��
�  = �6#$�

�  = �,#$�
� �# ��)� % % �

= x ] S [ h

� x [ X U ^ R � � ��
�  � �6#�# % )� ��% �

�  � �,#$�
� � # ��)� E % ����
����� ��

� x ] S [ h �

_ T T a�h-] ���� �� �!� � ] �
z � h � �� � %

� �% ���
�  � �!%�� � �% �A�

�����  � �A�
i�^ WYX T

� R h*` � �� �!% � � �� ���
����� �� � �!% �

�  � �!%
� 4t  E # ��v�� t  E # %/v

_	` T �

U � g X T U � � ��
#�t � v �#�t ��v

4t  E # ��v % � # E )� % % � �Kx b R X�d

� R�R�S ���� ?2�
o U W 4t  E #"� E v ���
z�] S ] b U �� �B@A�-t � �6#�� �Kv
g h-|�o � 4t � @!%/v;@�t %�@���v;@�� �!%
g X��X�[ U �  � �	w ( ) 1 � ( ) 1�#t = �D!$#t ��� � ��!�v"@ t � �A!�v v'> ?�t = !$# � �6#�!�������v

eA[ \Ya�^ ] ~ u { w�������Z�] Z�a�b U [ d�] T ��T U ] h

~ �



f RYS S R s T w�[ U Z�] S [ d�] ^ T WYXnW�^ `�[ U ^ WY^ � ] S ] h-] X U��=R f�U � |]�� T a�b j U j�W U � � j RYS Z T u�g fKU j�] ^ ]
[ T X R1R ` � ] b U=U j�W U ��j R�S Z T;RYf } U j�] X � �Mw ��#6� ��Z�] X R U ] T W�X4W�^ `�[ U ^ WY^ � ] S ] h-] X U=RYf
��u-i�j�[ T [ T;T a�h-h-W�^ [ m ] Z/[ X U j�]-W ��[ R h  = � �6#,� � @ �6t � �,#6� �Kv }�^ ] |�] W U ] Z f R ^
] h-|�j�W T [ TOf ^ R h eA[ \�a�^ ] ~ u { u

� � ��� � ����� ��	 �
	 ��� ���
	 ��� 	 ��� � �
g X S W�^ \Y]=d�] ^ [ �b W U [ R X T }�h-WYX � W ��[ R h T WY^ ]-X�] ] Z�] Z U R `�a�[ S Z U j�] S W � ] ^ T;R fOf R ^ h-W S [ m W x
U [ R Xn| S a T�U j�];] � U ] X T [ d�] S [ `�^ WY^ [ ] TORYfAT a�|�| R ^ U h-W U j�] h-W U [ b T�U j�W U W�^ ] R f U ] Xn^ ] � a�[ ^ ] Z�u
� R s�] d�] ^ }�] ��|] ^ [ ] X�b ]�j�W T�T j R s	X U j�W U j�a�h-WYX T W�^ ]�[ X*\Y] X�] ^ W S � a�[ U ]�`�W�Z*W U W T T ] ^ U [ X�\
b R X T [ T U ] X U W ��[ R h T u���X�] R fOU j�]*h R�T U [ X �a�] X U [ W S h-] U j R Z RYS R \Y[ b W S Z�] d�] S R |�h-] X U T [ X
d�] ^ [ �b W U [ R X1j�W T	U j�] ^ ] f R ^ ]=`] ] X U j�]*WYZ R | U [ R X R f �� � � ) � � � � � � � � � " ��� � � � �4W T	S R \Y[ b W S
|�^ R |�j ��S W ��[ T u�_MZ�] �X�[ U [ R X*|�^ [ X�b [ | S ]�W S S R s T�U j�]	[ X U ^ R Z�a�b U [ R X R f W;X�] s#b R X T U WYX U [ X U R
U j�] T [ \YX�W U a�^ ]�W T sO] S S W T W T T ] ^ U [ X�\*WYX6W ��[ R h�b j�WY^ W�b U ] ^ [ m [ X�\*[ U uAi�j�];] T T ] X U [ W S |�^ R |�x
] ^ U [ ] TOU j�W U	T a�b jnW*|�^ [ X�b [ | S ] T j R a S Z6] X � R � WY^ ] U j�W U X R [ X�b R X T [ T U ] X�b � `�]�[ X U ^ R Z�a�b ] Z
WYX�Z U j�W U h-] W�X�[ X�\=[ T |�^ ] T ] ^ d�] Z�uO� �-U j�] S W U U ] ^OsO];h-] W�X U j�W U W*Z�] �X�[ U [ R X6Z R ] T X RYU
^ ] d�] W S X�] s�[ X f R ^ h-W U [ R X/W�` R a U W S ^ ] W�Z � ] ��[ T U [ X�\1b R X T U W�X U T ��U ] b j�X�[ b W S S � }A[ f � [ T W
U ] ^ h'X R U b R X U WY[ X�[ X�\6W�X R b b a�^ ^ ] X�b ] R f Z�] �X�] Z4b R X T U WYX U 0Y} U j�] X  � [ T Z�] ^ [ dYW�` S ]
`] f R ^ ] U j�];Z�] �X�[ U [ R X R f 0;[ f W�X�Z R X S � [ f ��?[ T Z�] ^ [ dYW�` S ]�W f U ] ^ U j�];Z�] �X�[ U [ R X R f 0Yu
�  � 
���� �� + ��! - +�� 
�� � � ��
 ��� � � �� +�&�� �/� � ��
�� ��� � � � �  � � � �  � ���	w �
��� ���'w �
� � � � � � � � �  � �
	" ) ��� ) � � � � �
� (	�
� � � ��� � � � � � ����� � ��� ����� � � � �
� � �'� � � ��� � ��� � � � � ) � � � � ��� � � � �
	��
� ( ��� � � � � � � � � ���
	 ('� � � � � �  � � � � 	 � � � � �'� �  � �  �� � � � � � � �*��� �

 (��  �  � � � � � ��� � � � � � � ) ) �   � � � � ��� � ) ) �  � � � ��(
� � � � � � ��� � �$) ��� ) � � �� � � � � � � �  � � ��� ) � � � � ��� �� w � � � � 	 ��� ��� � �  � � ��) � �

� ��� �  � �   ��� (

i�j�a T [ X�d R b W U [ R X RYfKU j�]�|�^ [ X�b [ | S ] R f Z�] �X�[ U [ R X�} f R ^ T a�[ U WY` S ]	�1WYX�Z���}�[ X U ^ R Z�a�b ] T 
W T WYX1W�`�`�^ ] d�[ W U [ R X f R ^���u�g U [ T	T j R s	X/[ X�# � � % U R `�]=W T R a�X�Z/h-] W�X T	R f ] � U ] X�Z�[ X�\
U j�] ����� S R \�[ b u�_ T [ h-[ S W�^O|�^ [ X�b [ | S ] }a T ] Z/[ Xng T WY`�] S S ]Y}Z�] h-WYX�Z T	U j�W U	U j�]=b R X T U W�X U
U R `�];Z�] �X�] Z1W S ^ ] WYZ � ] ��[ T U T [ X U j�] T [ \�X�W U a�^ ]Yw
�  � 
���� �� + ��! - +�� 
�� � � ��
 � � � � �� +�&�� �/� � ��
�� � % ����+�  + � � �  � � � �  � ��09w � �����
�2w�� ����� � � ����� � �  � �
	" ) ��� ) � � � � �
� (D0�w$��� � � ) � � � � ��� � � � �
	��

~��



� ('� � � � � �  � � � �
	 � � � � �'� �  � �  �� � � � � � � ��� � � � � ) ) �   � � ) � � � � 0 �
	 (��  �  � � � � � ��� � � � � � � ) ) �   � � � � ��� � ) ) �  � � � ���*��� �

 ( � � � � � � � 0	�!% � � � � �
	��
� � � � � � ��� � � ) ��� ) � � �� � � � � � � �  � � �  � � ��) � � ��� � ��� �  � � �0 ��� (

g X T |�[ U ] R fAU j�] [ ^ T [ h-| S [ b [ U � }] [ U j�] ^ RYf�U j�] T ]=|�^ [ X�b [ | S ] T�RYf Z�] �X�[ U [ R X1[ T�T a � b [ ] X U
U R `�W T ];] S W�` R ^ W U ] f R ^ h-W S Z�] d�] S R |�h-] X U T�R X�u�g X f WYb U } R X�] f R b a T [ Xn[ h-| S ] h-] X U W U [ R X T
R fKU j�]������ S R \�[ b�j�W T `�] ] X U j�]�|�^ R d�[ T [ R X R f � �  �  � �6|�^ [ X�b [ | S ] TOR f Z�] �X�[ U [ R X�}�s	j�[ b j
U � |�[ b W S S � a T ]-\�] X�] ^ W SAU j�] R ^ ] h T W�X�Z4[ X f ] ^ ] X�b ] U R ^ ] Z�a�b ]-b R h-| S ] �/Z�] �X�[ U [ R X4|�^ [ X�x
b [ | S ] T	T a�b j/W T |�^ [ h-[ U [ d�]�^ ] b a�^ T [ R X�}�^ ] b a�^ T [ d�]=Z�W U W U � |�] T }KWYX�Z/[ X�Z�a�b U [ d�]=Z�] �X�[ U [ R X T
U R WY|�| S [ b W U [ R X R f�U j�]-`�W T [ b-|�^ [ X�b [ | S ] T;RYf Z�] �X�[ U [ R X�u6i�j�[ T h-WYX � x U R x R X�]-W�|�|�^ R W�b j
W S S R s T Z�[ �K] ^ ] X U |�^ [ X�b [ | S ] TORYf Z�] �X�[ U [ R X U R `];|�^ R d�[ Z�] Zns	[ U j R a U ^ ] � a�[ ^ [ X�\-b j�WYX�\�] T
U R=U j�] S R \�[ b R ^�[ U T cY] ^ X�] S [ h-| S ] h-] X U W U [ R X�uAy�W�^ U�RYf�R a�^�s R ^ c6b W�X6`�] T ] ] XnW T�f W S S [ X�\
[ X U R*U j�[ T ^ ] Z�a�b U [ d�];W�|�|�^ R W�b j�u
e R ^ R a�^=s R ^ c�}OW4h-W � R ^=d�[ ^ U a�] RYf `�a�[ S Z�[ X�\ R X T a�b j�W4`�W T [ bnZ�] �X�[ U [ R X�|�^ [ X�b [ x

| S ]6[ T=U j�W U [ U [ h-|�^ R d�] T | R ^ U WY`�[ S [ U � w6[ X R ^ Z�] ^ U R `]nW T | R ^ U WY` S ]6W T | RYT T [ ` S ]Y} U j�]
^ ] � a�[ ^ ] h-] X U T=T j R a S Z4`�]-W T sO] WYc4W T | RYT T [ ` S ]Yunz�[ X�b ] TFL [ h-| R�T ] T;R X S �/U j�[ T d�] ^ �T [ h-| S ]n^ ] � a�[ ^ ] h-] X UnR X U j�]/X RYU [ R X RYf Z�] �X�[ U [ R X�} TFL `] b R h-] T b R ^ ^ ] T | R X�Z�[ X�\ S �h R ^ ];| R ^ U WY` S ]Yu
eA[ X�W S S � }YsO]�X R U ] U j�W UOU j�] ����� S R \Y[ b�W S T R |�^ R d�[ Z�] T |�^ [ X�b [ | S ] T�RYf ) � � � � ��� � � � � ) � �

"*) � � � � �-W�X�Z=W S T R � � � � Z�] �X�[ U [ R X�u ��a�^ f ^ W�h-] s R ^ c;Z R ] T X RYU h-WYcY]OZ�[ ^ ] b U a T ] R f�U j�] T ]
|�^ [ X�b [ | S ] T } T R s�] T j�W S S ^ ] f ^ W�[ X f ^ R h�Z�[ T b a T T [ X�\ U j�] hnu�� R s�] d�] ^ } R a�^ f ^ WYh-] s R ^ cn[ T
Z�] |�] X�Z�] X U�R X U j�];b R X T ] � a�] X�b ] T W�^ [ T [ X�\ f ^ R h S R \Y[ b W S � � � � � � � � Z�] �X�[ U [ R X T t z�] b U [ R X
~ u ~ v u1z�[ X�b ] U j�] T ]6WY^ ]-Z�] ^ [ d�] Z f ^ R h U j�]-`�W T [ b-|�^ [ X�b [ | S ] R f�U � |]6Z�] �X�[ U [ R X/sO]6WY^ ]
[ X�Z�[ ^ ] b U S � a T [ X�\ U j�];|�^ [ h-[ U [ d�]	|�^ [ X�b [ | S ] R f�U � |�];Z�] �X�[ U [ R X�u

� � ��� ��� � �� �
	 ��� ������� �
	 � � � � ��	 �
	 �����
� [ U j U j�]-] ��b ] | U [ R X RYfOf a�X�b U [ R X U � |�] T t s	^ [ U U ] X���� �Av }�|�^ R Z�a�b U;U � |�] T t s	^ [ U U ] X
��� ��v }KWYX�Z T a�h U � |] T t s	^ [ U U ] X�� � ��v }Kb R h-| R a�X�Z U � |�] T s	[ S S `�];s	^ [ U U ] X1| RYT U � ��}
� ( � ( }"� � ( � � u�g X/|�WY^ T [ X�\ U � |] T }K] WY^ S [ ] ^�h-] h=`�] ^ T�R f�U j�] f R�S S R s	[ X�\ S [ T U j�W d�] T U ^ R X�\Y] ^
`�[ X�Z�[ X�\*| R s�] ^ U j�W�X S W U ] ^�h-] h*`] ^ T w

��� �%� � #
� ]�s	[ S S a T ] T U WYX�Z�W�^ Z=X RYU W U [ R X f R ^ U j�] S R \�[ b W S�R |�] ^ W U R ^ T W�X�Z � a�WYX U [ �] ^ T u�g X*|�W�^ T [ X�\
S R \�[ b W S ] ��|�^ ] T T [ R X T }K] WY^ S [ ] ^	h-] h*`] ^ T	RYfAU j�] f RYS S R s	[ X�\ S [ T U�RYf [ X�� ��] T j�W d�] T U ^ R X�\Y] ^
`�[ X�Z�[ X�\*| R s�] ^ U j�W�X S W U ] ^�h-] h*`] ^ T w

�%� >;� �;� @%�  #
~ �



_ S S [ X�� ��] T W T T R b [ W U ] U R1U j�]6^ [ \Yj U w U j�a T } � > ! >��/[ T h-W�|�|] Z U RnU j�] T W�h-] U ] ^ h
W T ��>�t !%>���v u*i�j�] U s R6f R ^ h T�RYf ] � a�W S [ U � } �DW�X�Z �Z�] X RYU ] U j�] T WYh-]*|�^ ] Z�[ b W U ] �
sO] RYf U ] X4a T ]��W T X R U W U [ R X U R1T j R s U j�W U WnZ�] �X�[ U [ R X4[ T `�] [ X�\nh-W�Z�] u ��Z�] X RYU ] T
W �X�[ U ] T ] � a�] X�b ] R f Z�[ T U [ X�b U=T � X U W�b U [ b R ` � ] b U T u4_ T ] � a�] X�b ] R f	S ] X�\ U j � h-W � `]
Z�] T b ^ [ `] Z4` � � � u = t ��v�Z�] X RYU ] T�U j�]*a�X�[ d�] ^ T W S�� a�W�X U [ �b W U [ R X R f W S SKf ^ ] ]=dYWY^ [ W�` S ] T
[ X���u
i�j�] ) � � � � ��� X R U W U [ R X-s	[ S S W S T R `];a T ] Z�w U j�] T � X U W ��� # % % T U W�X�Z TOf R ^ U j�] U ] ^ h

� s	j�] ^ ]-W S S�f ^ ] ] R b b a�^ ^ ] X�b ] T=R f % j�W d�]-`�] ] X
� h-W�^ cY] Z � ��U j�] X � # � %�h-] WYX T�U j�W U
] W�b j/h-WY^ cY] Z R b b a�^ ^ ] X�b ] R f % [ X � j�W T `�] ] X/^ ] | S W�b ] Z/` � �*}KW S T R [ X T a�b j4W-s�W �
U j�W U�U j�] f ^ ] ]�dYWY^ [ W�` S ] T�RYf � Z R X R U `] b R h-]�` R a�X�Z�u� ];s	[ S SKT R h-] U [ h-] T h-W�cY];a T ] R fAU j�] f W�b U	U j�W U |�^ ] Z�[ b W U ] T b WYX/`] U W�cY] X/W T�T ] U T
[ X R a�^ S R \�[ b W S�T ] U U [ X�\�u�e R ^�] ��WYh-| S ]Y}�� ��� � ~ h-W � `]�s	^ [ U U ] XnW T = �6#�� � � @�� � ��}
WYX�Z  � ) �  �  � �Yu
ea�X�b U [ R Xnb R h-| R�T [ U [ R X6[ T s	^ [ U U ] Xn[ X�� ��w��
	��&� �6# �At ���Kv u

- +�� 
�� � � ��
 ) � ��+����� � � ���  ���C#
i�j�] � let �Kb R X T U ^ a�b U [ T Z�] �X�] Z4W T Wnj�[ \Yj�] ^ R ^ Z�] ^ f a�X�b U [ R X�u=i�j�]*b R X�b ^ ] U ] T � X U W �
let � �*� in % T U WYX�Z T	f R ^ U j�] U ] ^ h  � ��t  �6#"%/v ��u	r R U [ b ] U j�W U [ X U j�] �����S R \�[ b � [ X4b R X U ^ W T U*U R/l � � | RYS � h R ^ |�j�[ T h [ T X RYU [ X U ^ R Z�a�b ] Z4d�[ W let � ^ W U j�] ^ }�[ UWY^ [ T ] TOf ^ R h�Z�] �X�[ U [ R X T u
i�j�] T � h=` RYS T�� � � � �1W�X�Z��2� 5 �nW�^ ] U j�] U s R b R X T U WYX U T t RYf	U � |]������� v=Z�] X R U [ X�\

U ^ a U j6dYW S a�] T [ X U j�] S R \Y[ bYu

- +�� 
�� � � ��
 � � �  � ��� � �< � �*w$�;# �2� 5 �
� ] T R h-] U [ h-] T j�W d�] U R Z�] W S s	[ U j�} R ^ T R h-] j R s U W�cY] T U ] | T�U R W d R [ Z�} U j�] U ^ R a�x

` S ] T R h-];[ T T a�] RYf |�W�^ U [ W S�f a�X�b U [ R X T u�g X1W S R \Y[ b RYfAU R U W S�f a�X�b U [ R X T } U j�[ T [ T W-Z�] S [ b W U ]
T a�` � ] b U }�s	j�[ b j*b W�X T R h-] U [ h-] T `�]OZ�] W S U s	[ U j=` � a T ] RYf WYX*WY^ `�[ U ^ W�^ � `�a U � ��] Z=dYW S a�] u
i�j�]	Z�] �X�[ U [ R X RYf � � �;a T ] TOU j�] �	[ S `�] ^ U b j R [ b ] R |�] ^ W U R ^ U R Z�] X R U ] T a�b j6W�X-] S ] h-] X U }
f R ^;] WYb j U � |�]
�Ku � � �n[ T � ��] Z�`�] b WYa T ]��6� 5 �-j�W T X Rnf ^ ] ]*dYW�^ [ WY` S ] T � [ U [ T WY^ `�[ U ^ W�^ �
`] b W�a T ]% E # �2� 5 �;j RYS Z TOf R ^O] d�] ^ � ] S ] h-] X U	R f �Ku��O] b W�a T ] RYfKU j�] T ] h-WYX U [ b T�RYf � } U j�]
|�^ ] Z�[ b W U ]% E # � � � � ��s R a S Z T ] ^ d�] � a T U W T s�] S S u
� �!� �/� � ��
 ! �� �� � ��! %
i R ] ��| S W�[ X�W S \ R ^ [ U j�h T�U j�W U |�] ^ f R ^ h Z�] Z�a�b U [ R X�}As�]-s	[ S S�� a�[ U ] R f U ] X�|�^ ] T ] X U-U j�]
|�^ R�R f�T U ] | T W T=U j�] � a�X f RYS Z�} � ( � ( }O[ X U j�] T R x b W S S ] Z � �  � �� � T U ��S ]YuMz�a�b jM] ��| S WYX�WYx
U [ R X T s	[ S S Z�] T b ^ [ `]�W T ] � a�] X�b ] R fKU j�] R ^ ] h T }�W�X�Z-Z�[ T b a T T j R s S W U ] ^ U j�] R ^ ] h T [ X U j�]
T ] � a�] X�b ]=WY^ ];Z�] ^ [ d�] Z f ^ R h ] WY^ S [ ] ^ R X�] T u
� R s�] d�] ^ }�W U=U [ h-] T s�]*s	[ S S Z�[ T b a T T |�^ R�RYf T [ X/s	j�[ b j��� � � � � � � � ) � � � � � � � � � ��[ T

a T ] Z � [ X T a�b j/b W T ] T	U j�] � � ) � � �� �Y} R ^ � � � � � �  � � � � � � T U ��S ];[ T a T ] Z�u�g X U j�[ T	T U ��S ] }�W�X
[ X�[ U [ W S \ R W S [ T `�^ R cY] X�[ X U R/T a�`�\ R W S T a�X U [ SOR X S ��U ^ [ d�[ W S�R X�] T ^ ] h-WY[ X�u�i�j�] T � X U W �
f R ^;W T U W�\Y] RYf W U � |�[ b W S `�WYb c�sOW�^ Z T |�^ R�RYf s	[ S S b R X T [ T U*R fOU j�]6\ R W S }�| S a T s	j�W U ] d�] ^

~��



j � | RYU j�] T ] T WY^ ]=b a�^ ^ ] X U S � [ X f R ^ b ] u � � | R U j�] T ] T s	[ S S `]=X�a�h=`�] ^ ] Z�}�WYX�Z U j R�T ] U j�W U
j�W d�]1`] ] X9a T ] Z�} R ^-WY^ ]nX RYU-RYf b a�^ ^ ] X U [ X U ] ^ ] T U h-W � `�] R h-[ U U ] Z�u9e R ^*] ��W�h-| S ] }
T a�|�| R�T ] U j�] U ^ WYX T [ U [ d�[ U �MRYf ] � a�W S [ U � [ T6U R `] T j R s	X�u i�j�] X U j�]/[ X�[ U [ W S \ R W S [ T
^ ] |�^ ] T ] X U ] Z/W T�f RYS S R s T w

� �A!D> ! � �&@ � � ��#

�O^ ] WYc�[ X�\ U j�[ T \ R W S Z R s	Xns	[ U j T R h-];Z�] b R h-| R�T [ U [ R X T U ] | T \Y[ d�] TOU j�] f RYS S R s	[ X�\*\ R W S
s	j�] ^ ] U j�];j � | RYU j�] T ] T W�^ ]	s	^ [ U U ] Xn`�] S R s U j�] S [ X�]Yw

� � �
��# � �C!
{ #�! � �

r R s�s�]�h-W � a T ]�j � | R U j�] T [ T � U R h R Z�[ f �	U j�]�\ R W S � T a�` T ] � a�] X U S � }�[ U h-[ \�j U Z�[ T WY|�|�] W�^
f ^ R h U j�];Z�[ T | S W � ] Z1j � | RYU j�] T ] T }�`�a U X RYU ] U j�W U X R ^ ] X�a�h*`] ^ [ X�\=s R a S Z R b b a�^ u

! � �
{ #�!�� �

� � � � (=7�(=7�� 	4&;)

_�b R h-h R X6sOW �1R f ^ WY[ T [ X�\ U j�] S ] d�] S�R f WY` T U ^ W�b U [ R Xn[ XnW S R \�[ b W Sf R ^ h-W S [ m W U [ R X6[ TOU R
a T ] � � � � � � � � � u�i�j�[ T [ T	S WY^ \�] S � [ X T |�[ ^ ] Z1` �6U j�] T a�b b ] T T�R f Z�W U W U � |] T [ X l ��}�s	j�[ b j
[ T Z�a�] U R1U j�] f W�b U*U j�W U W/Z�W U W U � |�] T | S [ U T [ X U R Z�[ T � R [ X U |�[ ] b ] T } T R/U j�W U*f a�X�b U [ R X T
R d�] ^ U j�]6Z�W U W U � |�]nb W�X�`]6s	^ [ U U ] X�` � b W T ]nW�X�W S ��T [ T � b R X T ] � a�] X U S � }O|�^ R�RYf T W�` R a U
T a�b j f a�X�b U [ R X T W S T R |�^ R b ] ] Z1` � b W T ]=W�X�W S ��T [ T u�_ S R \Y[ b W S Z�W U W U � |]6t �2� � # # # � ���	v2� !
Z�] b S WY^ ] ZnW T

t � � � # # # � � � v,� ! �� � � ! � � # # #2� ! � 	 �	� # # #
���"�<� ! � � # # #"� ! � 	 �

t s	j�] ^ ]nW S SAU j�] U � |]6dYW�^ [ WY` S ] T [ X � !�� �'# # # � ! � 	 � W�^ ]6[ X�� �2� � # # # � ���'�Yv }�Z�] X R U ] T=U j�]
T ] U=RYf W S S dYW S a�] T�U j�W U b W�X4`] �X�[ U ] S � `�a�[ S U a�|/` � W�|�| S [ b W U [ R X R fOU j�]*b R X T U ^ a�b U R ^ T
�6� � # # # � � � u � R X T U ^ a�b U R ^ T WY^ ]=[ X � ] b U [ d�] }�WYX�Z1W�|�| S [ b W U [ R X T�R f Z�[ �K] ^ ] X U b R X T U ^ a�b U R ^ T
W S s�W ��T � [ ] S Z1Z�[ ��] ^ ] X U dYW S a�] T u�i�j�] U � |]*[ T ^ ] b a�^ T [ d�]=[ f W�X � � !  ��[ X U j�] U � |�]=Z�] b S WYx
^ W U [ R X1[ T t � � � # # # � � � v;� !u�e R ^	W6Z�W U W U � |�] T |�] b [ �b W U [ R X U j�W U WYZ�h-[ U T W T R�S a U [ R X1[ X
����� � }W-b j�WY^ W�b U ] ^ [ m [ X�\ U j�] R ^ ] h R f�U j�] f R�S S R s	[ X�\ f R ^ h�b WYX1`];Z�] ^ [ d�] Z�# ��{ % w

� ��� ��� & � � � 4 � $ (�� � ��� � ��$ � � $ � � % � � � � � &)$ � � � � & %�� � � ��� �'$ � � � � � � 4 � � ��� � � � �	����� ! � , � $ & � �
$ � � $ � ��� ! � � & � � � � � ��� (�) * + * ( � � �
& � ! ! � 1 � � ,�� %�� $ � � $ � � � � ��� & ! � ( � $ � $ � ! $ + ! +���� � � (�� �

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

~�&



= � � # # # � ��#
� � � wt � � � # # # � � � v6� !�� �2#
= �,� �,# # # �,� 	 � #���t �6� �,� �,# # # �,� 	 � v � ��� t � �,� � v'# # # t � �,� 	 � v �,� �,# # # �,� 	 �">

uuu >
= � � �'# # # � � 	 � #��4t � � � � �'# # # � � 	 � v � � � t � � � � v$# # # t � � � 	 � v � � �'# # # � � 	 � #

i�j�] U j�] R ^ ] hD] h*` R Z�[ ] T�U j�]	|�^ [ h-[ U [ d�]O^ ] b a�^ T [ R X-|�^ [ X�b [ | S ] f R ^ f a�X�b U [ R X T�R d�] ^ U j�]
T |] b [ �] Z U � |�] u�g U [ TOR f U ] X6^ ] f ] ^ ^ ] Z U R W T WYX � � � � � � � � � � U j�] R ^ ] hn}�`�] b WYa T ] RYf [ U T b S RYT ]
^ ] S W U [ R X T j�[ | U R6U j�]-[ X�[ U [ W S [ U � |�^ R |�] ^ U � a T ] Z4[ X4W S \Y] `�^ WY[ b T |] b [ �b W U [ R X
# { � & % u-i�j�]
a T a�W S |�^ R |] ^ U [ ] T�U j�W U b WYX6`�]	Z�] ^ [ d�] Z f ^ R h U j�[ T�U j�] R ^ ] h�WY^ ]=t f R ^OZ�[ T b a T T [ R X R X U j�]
WYa U R h-W U [ R X R f�U j�] T ];|�^ R�RYf T } T ] ] # ��{ % v w
� 
�� +���� � &�� � � ��! ����
�% �  ����� �� %�" e R ^�] WYb j1b R X T U ^ a�b U R ^(�  U j�] f R�S S R s	[ X�\=j R�S Z T w

t �  �  �'# # # �  	 � �,�  !  �$# # # !  	 � v�� t �  ���A!  � v6> # # # >4t �  	 � �C!  	 � v #

- � % � � 
���� 
�+�% %$��! ����
�% �  ����� �� %�" e R ^������� U j�] f R�S S R s	[ X�\=j R�S Z T w
?�t �  � �,� � !�v #

	 �  ����� �� �! � 
�������� � ��
 " i�j�] f R�S S R s	[ X�\*[ X�Z�a�b U [ R X U j�] R ^ ] h'b W�X1`]=|�^ R d�] Z�}s	j�[ b j
W S S R s T � U R `�]OW T T a�h-] Z f R ^AW�X*[ h-h-] Z�[ W U ] T a�`b R h-| R X�] X U E RYf W�X*W�|�| S [ b W U [ R X
R f �  }|�^ R d�[ Z�] Z E j�W TOU � |�]-t �2� � # # # � � � v,� !u

= ��#�t = �6#$� �'�6> # # #�>�� � 	 �;@A�Dt �6� �Kv v >
uuu >

t = �6#$� � � > # # #�>�� � 	 � @A�Dt �"� ��v v
@
= �1w�� !$#$� �

� R s�] d�] ^ } U j�] ^ ]-W�^ ] f a�^ U j�] ^ f WYb U T Z�] �X�WY` S ]-W�X�Z4Z�] ^ [ dYW�` S ] f ^ R h'[ X�[ U [ W S [ U �nU j�W U
sO]=X�] ] Z/[ X U j�]=b R a�^ T ] R f�R a�^	s R ^ c�u	g X1|�WY^ U [ b a S WY^ } U j�] f R�S S R s	[ X�\ U j�] R ^ ] h T s	[ S S `]
^ ] � a�[ ^ ] Z*` � TFL f R ^AW�Z�W U W U � |�] wA] ��j�WYa T U [ R X�}�b W T ]�Z�] �X�[ U [ R X�}�WYX�Z-b W T ]Ob R X�\�^ a�] X�b ] u

�	��-��!��% � � ��

i�j�] f R�S S R s	[ X�\ U j�] R ^ ] h T b j�] h-W T W ��T	U j�W U W S S ] S ] h-] X U T	R fAU j�];Z�W U W U � |];W�^ ] U WY\�\Y] Z
s	[ U jnW*b R X T U ^ a�b U R ^ uOg X R a�^Os R ^ c�}�[ U [ T a T ] Z U R Z�] ^ [ d�];b a T U R h [ X�Z�a�b U [ R X U j�] R ^ ] h T }
W T sO] S S W TOU R |�^ R d�] U j�];b W T ]=b R X�\Y^ a�] X�b ] U j�] R ^ ] h f R ^ U j�];Z�W U W U � |]Yu

~ �



= �1w�� !$#�t � !$# � � �6� !�v�� # # # �4t � !�# � � � � !�v

�  � � � (#� �9T U ^ a�b U a�^ W S [ X�Z�a�b U [ R X�uM_ f U ] ^-[ X�Z�a�b U [ R X�} U j�] � U jMZ�[ T � a�X�b U6RYf�U j�] � U j
T a�`�\ R W S [ T ] W T �;U R |�^ R d�] T [ X�b ]O[ U [ T � a T U W�}�|] ^ j�WY| T ] ��[ T U ] X U [ W S S ��� a�WYX U [ �] Z�}�[ X T U W�X�b ]
R f ^ ] �] ��[ d�[ U � u

� �!% + ��+�� 
�� � � ��

� W T ]1] ��|�^ ] T T [ R X T*f R ^*a T ] ^ x Z�] �X�] Z9Z�W U W U � |�] T WY^ ]nb ] X U ^ W S�U R/R a�^*W�|�|�^ R W�b j�} T [ X�b ]
^ ] b a�^ T [ R X=] � a�W U [ R X T WY^ ] U ^ WYX T S W U ] Z=[ X U R W	X�] T U ] Z*b W T ]O] ��|�^ ] T T [ R X*`] f R ^ ]OW	Z�] �X�[ U [ R X
R f�U j�] f a�X�b U [ R X=[ T h-W�Z�] uAi�j�] ) � � � Z�] �X�[ U [ R X=[ T ] W T �=U R h-W�cY] }�`�] [ X�\�W�X R X�x ^ ] b a�^ T [ d�]
[ X T U WYX�b ] R f�U j�];|�^ [ h-[ U [ d�]�^ ] b a�^ T [ d�];Z�] �X�[ U [ R Xn|�^ [ X�b [ | S ] f R ^ U j�] U � |�] u

t = �6#$0 � � � � ! � � # # # � �1t � � �KvB � � ��v
> # # #%>
t = �6#$0 � � � � ! � � # # # � �1t �"� �KvB � � �Kv

� �!% + ����
��� ��+�
���+

TFL a T ] T b R X�\Y^ a�] X�b ] U j�] R ^ ] h T W T W/h-] W�X T=R f�U ^ W�b c�[ X�\ U j�]6b R X U ] � U*RYf ^ ] b a�^ T [ d�]b W S S T [ X f a�X�b U [ R X*Z�] �X�[ U [ R X T uAi�j�] ^ ] f R ^ ]Y}�[ U [ T [ h-| R ^ U WYX U�U j�W U W�b R X�\Y^ a�] X�b ] U j�] R ^ ] h
`]-|�^ R d�] Z f R ^;] d�] ^ � b W T ] T U W U ] h-] X U } � ( � ( } f R ^;] W�b j4Z�W U W U � |�]*Z�] �X�[ U [ R X�u*e R ^�] WYb j
Z�W U W U � |]Y}WYX1[ X T U WYX�b ] R f�U j�] f R�S S R s	[ X�\ T b j�] h-W-b W�Xn`�];b R h-|�a U ] ZnW�X�Zn|�^ R d�] Z�u

t � �!%/v:>
t = �6#Kt % � � � �Kv;@ � � � ������ �Kv
>�# # # >
t = �6#Kt % � � � �Kv"@�� � � ������ �Kv
@
0 � � � � ��� � # # # � � � �A0 � � � � ������ # # # ���� % #

�  � � � (�_ T T a�h-] U j�]	W�X U ] b ] Z�] X U TORYf�U j�]	|�^ R | RYT [ U [ R X*W�X�Z-|�] ^ f R ^ hDW;b W T ]�WYX�W S ��T [ T�R X
%4}�a T [ X�\ U j�]O] ��j�WYa T U [ R X U j�] R ^ ] h f R ^ U j�]�Z�W U W U � |]YuAe R ^�] WYb j*b W T ]�� }Ys�]O] ��|�W�X�Z U j�]
b W T ]�Z�] �X�[ U [ R X*W�X�Z*W�|�| S � �  WYX�Z � � U R�U j�]�W�^ \Ya�h-] X U T�RYf��  }�s	j�[ b j�}�` � W T T a�h-| U [ R X�}
WY^ ];] � a�W S u

� �



� � � � ��� ����� ��� �� �� � ��� � �
z�[ X�b ]6sO]6s	[ S S h-W�cY] f ^ ] � a�] X U a T ] RYf�U j�]nZ�W U W U � |] T*RYf ` R�RYS ] WYX T }�|�W�[ ^ T }�X�a�h*`] ^ T }
S [ T U T }WYX�Z R | U [ R X T }sO]=X R s Z�] �X�] U j�]=b R X T U ^ a�b U R ^ T W�X�Z T R h-]=b R h-h R X R |�] ^ W U [ R X T
f R ^ U j�] T ] U � |] T u=ea�^ U j�] ^�Z�] �X�[ U [ R X T b WYX/`�]=W S T R `]*h-WYZ�]*WYa U R h-W U [ b W S S �6f R ^	] WYb j
U � |]Y} � ( ��( } � �� 1-WYX�Z��D����}`�a U sO] T j�W S SKR h-[ UOU j�] T ] u
�  ��� - &!�! ��+/%
i�j�];Z�W U W U � |�]
�������[ T `�a�[ S UOf ^ R h U j�];b R X T U ^ a�b U R ^ T �2� 5 �;W�X�Z � �� � �Yu

g X�[ U [ W S [ U � = � � � � w(�"# � � ��#At ���6� 5 �	� � � v,>�t � � � � � � � � � v
g X � ] b U [ d�[ U � t X RYU WY|�| S [ b WY` S ]YwAX�a S S WY^ � b R X T U ^ a�b U R ^ T v
q [ T U [ X�b U X�] T T ?�t �2� 5 � � � � � � � v
r�b j R U R h � =�� #�t � � �6� 5 � v���t � � � � � � � v
g X�Z�a�b U [ R X = ��#$���6� 5 �">�� � �� � �<@ =�� #'� �
� W T ];] ��|�^ ] T T [ R X � ��� 0 � � � ��!
�6� 5 �	� �

� ��� 0 � � � ��! � � � � � �A!
q [ T U ^ [ `�a U [ R X = ��#$�Dt ������ 0 � � ����! � v��*������ 0 � � �;t � �Kv�t �3!�v �

i�j�] f W�h-[ S [ WY^�b R X�Z�[ U [ R X�W S b R X T U ^ a�b U b W�Xn`];Z�] �X�] Z1W T w
if
�
then � else !  � ��� 0 � � � ��! � #

� �!�  %
i�j�]OZ�W U W U � |]�t �;� ��v"� � ( ��[ T `�a�[ S UKf ^ R h U j�]Ob R h-h-W;t � v b R X T U ^ a�b U R ^ uA_ U � |]�t ��� ��v"� � ( �
h-W � W S T R `�]�s	^ [ U U ] X �	�
��u

g X�[ U [ W S [ U � = �$# � � �'# = ��!$#'�1t �,� !�v�� ����!
g X � ] b U [ d�[ U � = ��!�� � #�t t �6� !�v � t �$� � v v�� t � ���v,>4t ! � � v
q [ T U [ X�b U X�] T T t X R U WY|�| S [ b WY` S ]Yw R X S �nR X�];b R X T U ^ a�b U R ^ v
r	b j RYU R h � =�� # � ��!$# � ��t �6� !�v
g X�Z�a�b U [ R X = ��#�t = ��!$#$�Dt �,� !�v v;@ =�� #$� �
� W T ]=] ��|�^ ] T T [ R X � � ( � 0 � � � �/t �6� !�v ������!
q [ T U ^ [ `�a U [ R X = �'# �nt � � ( � 0 � � � � � v���� � ( � 0 � � �=t  � � � � # ��t � � � � � v v �

��{



i�j�] f a�X�b U [ R X T � � �;WYX�Z � ) 11^ ] U a�^ X U j�] �^ T U W�X�Z T ] b R X�Z4] S ] h-] X U T=R f W1|�WY[ ^;^ ] x
T |] b U [ d�] S � w

� � ��t �6� !�v� �
� ) 16t �6� !�v� !

t � � � �,� � ) 1 ��v � �

i�j�] f R�S S R s	[ X�\=[ T W-a T ] f a S [ X�� �nb R h*`�[ X�W U R ^ w

t � � �v t �,� !�v2Dt ���,� � !�v #

i�j�] U � |�] R f�U j�[ T b R h*`�[ X�W U R ^O[ T t ��� �Av �$t �'���Kv�� � �
�'� � ����u
y�W�[ ^ [ X�\�b W�X;`]A[ X U ^ R Z�a�b ] Z;[ X U ROU j�] T � X U W � R f�S WYh*`Z�W�`�[ X�Z�[ X�\�` � a T ] R f � � ( � 0 � � �Yu

i�j�]	b R X�b ^ ] U ] T � X U W �� �t �6� !�v # ��}�h-] W�X UOU R Z�] X RYU ]�W  �x WY` T U ^ W�b U [ R X R d�] ^�|�WY[ ^ T }�b W�X
`]6^ ] |�^ ] T ] X U ] Z�` � � � ( � 0 � � ��t  � !$#���v u/i�j�]6X RYU [ R X R f �Kx ^ ] Z�] ��b WYX�`�] T [ h-[ S WY^ S �
S [ f U ] Z�w

� � ( � 0 � � ��t  ��!$# ��v;t � � �Yv

s	[ U j;|�WY[ ^ ] Z�x �6^ ] Z�a�b U [ R X;`�] [ X�\	[ h-| S ] h-] X U ] Z�` � W�|�| S � [ X�\ U j�]�Z�] �X�[ U [ R X RYf � � ( � 0 � � �Y}
f RYS S R s�] Zn` � ��x ^ ] Z�a�b U [ R X�w

t � � ( � 0 � � ��t  ��!$# ��v v;t � � ��v � t  ��!$# ��v � �
��� # !�)��� % t # ��)� � % ��v #

� ]*s	[ S SAS W U ] ^ T ] ]6j R s U j�[ T�U ^ ] W U h-] X U b WYX�`]-\�] X�] ^ W S [ m ] Z U R WY^ `�[ U ^ W�^ � Z�W U W U � |�] T
d�[ W-W U ^ W�X T S W U [ R X f ^ R h�|�W U U ] ^ X T�U R X�] T U ] Z1b W T ];] ��|�^ ] T T [ R X T u
y�W�[ ^ ] Z S ] U T W�^ ]1W S T R [ h-| R ^ U WYX U } T [ X�b ] U j�] � W S S R s U j�]/h R Z�] S S [ X�\ R f h=a S U [ | S ]

T [ h=a S U W�X�] R a T `�[ X�Z�[ X�\�w f R ^�] ��W�h-| S ]

� � �;t �6� !�v ��� ( ) %

[ T ^ ] |�^ ] T ] X U ] Z/` �  � � t � � ( � 0 � � ��t  ��!$# %/v v ��u

	 � 
 %
i�j�]nZ�W U W U � |�]4t �;� ��v � 5��'[ T `�a�[ S U*f ^ R h U j�]�� �  W�X�Z	� ��
Mb R X T U ^ a�b U R ^ T uM_ U � |�]
t ��� �Yv � 5���h-W � W S T R `]�s	^ [ U U ] X � � ��u

��~



g X�[ U [ W S [ U � = � �$# � � �'#�t = �6#'�1t � �  ��v������Kv,>4t = !$#$�1t � ��
�!�v � � !�v
g X � ] b U [ d�[ U � t = �'� �'� #Kt � �  �'��� � �  �$� v�� t �'��� �$� v v�>

t = !�� !�� #Kt � ��
�!���� � ��
�!�� v�� t !����A!�� v v
q [ T U [ X�b U X�] T T = ��!$#'?�t � �  � � � ��
�!�v
r�b j R U R h � = � #Kt � �,# � � � �  ��v �4t � !$# � � � ��
�!�v
g X�Z�a�b U [ R X = ��#Kt = �,#$�Dt � �  �Kv v,>4t = !$#��Dt � ��
���v v;@ = � #$� �
� W T ];] ��|�^ ] T T [ R X � 5�� 0 � � � � �nt � �  ��v������

� 5�� 0 � � � � �nt � ��
�!�v � � !
q [ T U ^ [ `�a U [ R X = �'#��Kt � 5�� 0 � � �	� � � v�� � 5�� 0 � � �=t  �6# �Kt � ��v v�t  "!$# �Kt � !�v v �

� �  WYX�Z � ��
/j�W d�];|�W�^ U [ W S [ X�d�] ^ T ] T���� �  W�X�Z ��� ��
�w
��� �  t � �  ��v�� �,�
��� � 
�t � ��
���v�� �6#

� �/� �� �! 
�� 
 ��+� %
i�j�];Z�W U W U � |�] ) � ��[ T `�a�[ S UOf ^ R h U j�];b R X T U ^ a�b U R ^ T �-W�X�Z�4'5 0Yu

g X�[ U [ W S [ U � = � ��# � � �'#Kt � ��� � v,>4t = � # �nt 4'5 0 � v����/t � � v � v
g X � ] b U [ d�[ U � =�� � #�t 4'5 0 � �A4'5 0 � v�� t � � � v
q [ T U [ X�b U X�] T T = � #'?�t 4'5 0 � � ��v
r	b j RYU R h � =�� #�t � � ��v���t �(� # � �C4'5 0 � v
g X�Z�a�b U [ R X = ��#$� �:>�t = � #$� � @A�Dt 4'5 0 � v v;@ = � #$� �
� W T ];] ��|�^ ] T T [ R X ) 5�� 0 � � � � � � � �

) 5�� 0 � � � � �/t 4'5 0 � v���� �
q [ T U ^ [ `�a U [ R X = �'# �Kt ) 5�� 0 � � � � � � v�� ) 5�� 0 � � �=t � � v�t  � # ��t � � v v �

_	X RYU j�] ^=a T ] f a S [ X�Z�a�b U [ R X4|�^ [ X�b [ | S ] f R ^;X�a�h*`] ^ T � [ X U ] ^ Z�] ^ [ dYW�` S ]=s	[ U j4h-W U j�] x
h-W U [ b W S [ X�Z�a�b U [ R X � [ T � �  � � �Y}AW S T R c�X R s	X�W T ) � � � � � � � }�W S T R c�X R s	X�W T ) � �  � � � � � �
 � � ��� �=[ X�Z�a�b U [ R X�w

= ��#�t =�� #�t =�� # �
	�� @C� � v;@A� � v;@ = � #$� � #

� �



��� % � %
i�j�];Z�W U W U � |�]'� � ( � ��[ T `�a�[ S UOf ^ R h�� �Kt b R X T vOW�X�Z � 	�t X�[ S v u

g X�[ U [ W S [ U � = � ��# � � �$#�t ��� 	 � �Kv,>4t = � � # �nt ��� ��� v����/t �%� v"� � v
g X � ] b U [ d�[ U � = � �;� ��� � #�t ��� �����A� �'� ��� � v�� t � �A� � v,>4t ���C� � v
q [ T U [ X�b U X�] T T = � � #'?�t � 	 �3��� ��� v
r	b j RYU R h � = 
 #�t 
 ��� 	 v���t � � � #$
 �3��� ��� v
g X�Z�a�b U [ R X = ��#$� � 	�>�t = � � #$�A�;@A�Dt ��� ��� v v;@ = 
 #$�3

� W T ];] ��|�^ ] T T [ R X � ( � � 0 � � � � � � 	 � �

� ( � � 0 � � � � �/t ��� ��� v ����� �
q [ T U ^ [ `�a U [ R X = �'# �nt � ( � � 0 � � � � ��
 v � � ( � � 0 � � �;t � � v t  "� � # �nt ��� � v v2


i�j�] f W�h-[ S [ WY^ S [ T U x |�^ R b ] T T [ X�\ f a�X�b U [ R X T �:� �=}�� � � ��� } � � ) /�� 	�}2*�} �:����},�  ( � � � }KW�X�Z
� � � ( � � ( � �6t W S T R c�X R s	X�W T � � ��� 1�� � v;W�^ ]-a T ] Z�[ X T R h-]-] ��W�h-| S ] T �AU j�] � WY^ ]6Z�] �X�] Z�W T
f RYS S R s T w

�D� � � � 	  � � � � �
�D� � �4t ��� ��� v� t � �3�v����D� � ���

� � � ���'� � 	 �� 	
� � � ���$��t ��� ��� v� if ��� then ��� ��t � � � � �'�A� v else � � � � �'�A�

� � ) / � 	%� 	  �
� � ) / � 	*t ��� ��� v����� � � ) /�� 	:�

� 	,* 
  

t ��� ��� v"* 
  ��� ��t �"* 
 v

�:��� � � 	 �� 	
�:��� �4t ��� ��� v� ����� � �:��� �&�

�  ( � � � � � 	  � � � � �
�  ( � � � ��t ��� ��� v� �������  ( � � � �A�

� � � ( � � ( � ��� � 	 E  E
� � � ( � � ( � ���/t ��� ��� v E �� � � ( � � ( � ���&�	t ��� E v

� �



� ��� � ��

i�j�];Z�W U W U � |�]'� ��� � ( � ) [ T `�a�[ S U�f ^ R h � � ) �;WYX�Z�4�� �:�Yu

g X�[ U [ W S [ U � = � �$# � � �$#�t � � � ) � � � v,>�t = �6# �nt 4����D���Kv�������v
g X � ] b U [ d�[ U � = ����� #�t 4����D��� �C4�� �:� ��� v�� t � � ��� v
q [ T U [ X�b U X�] T T = �,#'?�t � � ) � �C4�� �:� ��v
r�b j R U R h � = � � � #�t � � ���	� � ) � v�� � �6#$� � ���A4�� �:� �
g X�Z�a�b U [ R X = ��#�� � � ) �;>4t = �,#$�Dt 4�� �:� ��v v;@ = � � � #$�3� � �
� W T ];] ��|�^ ] T T [ R X ��� � ( � ) 0 � � ��� � � � ) � ���

��� � ( � ) 0 � � ��� �/t 4�� �:� ��v������
q [ T U ^ [ `�a U [ R X = �$# �nt ��� � ( � ) 0 � � � � ����v � ��� � ( � ) 0 � � �=t � � v�t  �,# �nt ���Kv v2�

� � ��� &;B B �Y+65/, �1&��/,1&;)A)�(*, � . , �/5/@�7A. +6,

��a�^AW�|�|�^ R W�b j U R Z�] �X�[ X�\;^ ] b a�^ T [ d�] f a�X�b U [ R X T `�W T ] T [ U T ] S f�R X U j�]	[ Z�] W R f � � � � � � � � � �
� ��� � � � }�s	j�[ b jn[ T W=X RYU [ R X f ^ R h T ] U�U j�] R ^ � u�i�j�];Z�] b ^ ] W T [ X�\=|�W U j T [ X6W=sO] S S f R a�X�Z�] Z
^ ] S W U [ R X�W�^ ]nW S S�RYf �X�[ U ] S ] X�\ U j�u9g X U j�]nb R X U ] � U6RYf |�^ R \Y^ W�h T } U j�[ T h-] W�X T*U j�W U }
[ f	U j�]1WY^ \�a�h-] X U T*U R ^ ] b a�^ T [ d�]1b W S S T [ X�W f a�X�b U [ R X�Z�] �X�[ U [ R X9b W�X9`]1| S WYb ] Z9[ X�W
sO] S S f R a�X�Z�] Z4^ ] S W U [ R X�} U j�] X U j�] f a�X�b U [ R X/s	[ S SAU ] ^ h-[ X�W U ] ung X U j�]-b R X U ] � U-R f	S R \�[ b }
U j�]=b R ^ ^ ] T | R X�Z�[ X�\6X R U [ R Xn[ T�U j�W U	U j�] f a�X�b U [ R X1[ T�U R U W S u�i�j�] ^ ]*WY^ ] T ] d�] ^ W S ] � a�[ dYWYx
S ] X UOf R ^ h-W S Z�] �X�[ U [ R X TORYf sO] S S f R a�X�Z�] Z�X�] T T # � ~ % ��U j�] f R�S S R s	[ X�\=[ T�� a�[ U ]�] W T �6U R Z�] W S
s	[ U j4t [ U W T T ] ^ U T�U j�W U�� [ T sO] S S f R a�X�Z�] Zn[ �4] d�] ^ � X R X�x ] h-| U �1T ] U j�W T W�X � x h-[ X�[ h-W S
] S ] h-] X U v w �

- +�� 
�� � � ��
 0 � � +/  ! ����
���+���
�+/% % �
�	� t � v2 = ��#At ��
 #�� 
 v;@ � � � � #�� � � � > = � # � � � � � @A?2� � #

� ]�s	[ S S�T R h-] U [ h-] T a T ] U j�]O|�j�^ W T ] T� � � � � � R ^ � � � � � � � � �W T WYX*[ X�� ��s�W �=R fT |�] W�c�[ X�\
WY` R a U W*sO] S S f R a�X�Z�] Zn^ ] S W U [ R X � } � ( ��( }��/[ T�� x S ] T T�U j�WYX !u
e^ R h U j�];Z�] �X�[ U [ R X�} R X�];b W�X � a�[ b c S � |�^ R d�]=W*\�] X�] ^ W S [ X�Z�a�b U [ R X U j�] R ^ ] hnu

� -�+��� +�
 � � � +/  ! ����
���+�� � 
�������� � ��
 �
= � � #�� � t � v;@�t = �,#�t = !$# � ! � @A�3!�v"@A� ��v;@ = �6#����,#

� 2 � � � � ��� � � � � � �)� � � $�� � � ��� � � � � , ! ����� ( � � � ( � ! � ! � (�� � � � ��� � � � 3

���



�  � � � (1_ T T a�h-] � [ T s�] S S f R a�X�Z�] Z�u1_ T T a�h-]�� �9j RYS Z T s	j�] X+� !/j R�S Z T�f R ^;W S S !
� x S ] T T�U j�W�X �Ku	i R s�WY^ Z T W6b R X U ^ W�Z�[ b U [ R X�}W T T a�h-] U j�] ^ ] � T W � T a�b j U j�W U ?2� ��u	� �
sO] S S f R a�X�Z�] Z�X�] T T } U j�] ^ ] � T W � x h-[ X�[ h-W S ] S ] h-] X U � � � T a�b j U j�W U ?2� � � � u �	] X�b ]Y}
f R ^�W S S ! � x S ] T T�U j�WYX � � � }'�3!6j RYS Z T u���] X�b ]<� � � � j RYS Z T }W-b R X U ^ W�Z�[ b U [ R X�u
��X�];b W�X U j�[ X�c R f�U j�];[ Z�] W RYf sO] S S f R a�X�Z�] Z�X�] T T W T `] [ X�\*W-h-] W�X T�RYf [ Z�] X U [ f � [ X�\

s	j�] X�[ X�Z�a�b U [ R X/[ T dYW S [ Z�w�sO] S S f R a�X�Z�] Z�X�] T T ] X T a�^ ] T;U j�W U;U j�]*[ X�Z�a�b U [ d�]-j � | RYU j�] T [ T
[ T X RYU }O[ X�] ��] b U }Os	j�W U [ T=U R `�]n|�^ R d�] Z�u � ] S S f R a�X�Z�] Z�[ X�Z�a�b U [ R X�\�] X�] ^ W S [ m ] T*U j�]
a T a�W S h-W U j�] h-W U [ b W S [ X�Z�a�b U [ R X4[ X U s R s�W ��T w*[ U b WYX�`]-[ X T U WYX U [ W U ] Z U R WYX � |�^ ] Z�x
[ b W U ] }�X R U�� a T U |�^ ] Z�[ b W U ] T*R X9X�a�h*`] ^ T � WYX�Z9[ U W S S R s T=U j�]nW T T a�h-| U [ R X R f;T U ^ R X�\
[ X�Z�a�b U [ R X#j � | RYU j�] T ] T } � ( � ( } R X�]4[ T W S S R s�] Z U R W T T a�h-] U j�W UnU j�]4|�^ R |] ^ U � j R�S Z T
f R ^ � � ��� x T h-W S S ] ^;] S ] h-] X U T }�X RYU � a T U*U j�]6|�^ ] Z�] b ] T T R ^ u l WYX � b R h-h R X4[ X�Z�a�b U [ R X
U j�] R ^ ] h T � ( ��( }�h-W U j�] h-W U [ b W S }�b R a�^ T ] x RYf x dYW S a�] T } T U ^ a�b U a�^ W S } T [ h=a S U W�X�] R a T }h=a U a�W S }
U ^ WYX T �X�[ U ]Y}�W�X�Z6^ ] b a�^ T [ R X6[ X�Z�a�b U [ R X�}�b WYX6`�] R ` U W�[ X�] Z6W T [ X T U W�X U [ W U [ R X T�RYf�U j�[ TOR X�]
\Y] X�] ^ W S ^ ] T a S U u
�	[ T U R ^ [ b W S S � } h-W U j�] h-W U [ b W S [ X�Z�a�b U [ R X R ^ [ \�[ X�W U ] Z�s	[ U j q ] Z�] c�[ X�Z # � ��%t s	j R b W S S ] Z

[ U b R h-| S ] U ]O[ X�Z�a�b U [ R X�} T R h-] s	j�W U b R X f a T [ X�\ S �=f R ^Ah R Z�] ^ X*^ ] W�Z�] ^ T vAWYX�Z*W S T R y�] WYX R u
g X�Z�a�b U [ R X/W S R X�\ U j�]=h-] h=`�] ^ T j�[ |/^ ] S W U [ R X�t �Kx [ X�Z�a�b U [ R XvOs�W T ] T U W�` S [ T j�] Z/] WY^ S � [ X
U j�]nZ�] d�] S R |�h-] X U6R f�T ] U*U j�] R ^ � u�i�j�]1\Y] X�] ^ W S [ m W U [ R X U R [ X�Z�a�b U [ R X R d�] ^-WY^ `�[ U ^ W�^ �
sO] S S f R a�X�Z�] Zn^ ] S W U [ R X T b WYh-];[ X1z�j�] |�j�] ^ Z T R X � T s R ^ c R Xn[ X�X�] ^�h R Z�] S T�RYfAT ] U	U j�] R ^ �
[ X U j�];] W�^ S � { � � ��� T u �

� � � 89:A(*,/)A. 7�. �*& @	B +6)A5/:A&

i�j�]�|�^ R�R f�RYf�U j�]�^ ] b a�^ T [ R X U j�] R ^ ] h�^ ] � a�[ ^ ] T�T R h-] f WYb U T W�` R a U�U ^ W�X T [ U [ d�]	b S RYT a�^ ] T u
- +�� 
�� � � ��
�� � �  �!
�% � � � & + �

� � � ) � ( � ( � � �  = ��! ��# � ��!<> � !
� @ � ����#

i�j�] U ^ WYX T [ U [ d�]nb S R�T a�^ ] RYf W/^ ] S W U [ R X � w�� � � � � ���Kb WYX�`�]6[ X�Z�a�b U [ d�] S �
Z�] �X�] Z�w
- +�� 
�� � � ��
�� � �  �!
�% � � � & + �� ��% �� +(�

�'� � � �  = ��#9t = ��!$# � ��!�@C� ��!�v:>
t = ��! ��#'� ��!D> �3! �&@C� ����v
@C� � � #

i�j�];] S ] h-] X U T�RYf W U ^ WYX T [ U [ d�];b S R�T a�^ ] R `�] �6U j�];^ a S ] T [ X U j�];[ X�Z�a�b U [ d�];Z�] �X�[ U [ R X�w
� -�+��� +�
 � � � � ) � ( � ( ���Yt ��� � v,>�t � ��!�@ ��� � ��!�v #
��X�]	b WYX6|�^ R d�];|�^ R |�] ^ U [ ] T�RYf W U ^ WYX T [ U [ d�]�b S R�T a�^ ]	` � [ X�Z�a�b U [ R X R X-[ U T b R X T U ^ a�b U [ R X�w
� ����� � � ��� �	�
� ��� � ��� (�� � � � ��$ ��� � ( � �
 � � � � � ��& � ��� � � ��� � $ � � � 3

� �



� -�+��� +�
 ��� � �# �!
�% � � � & + �� ��% �� + � 
�������� � ��
 �
= � ��#9t = ��!$# � ��!&@A� ��!�v:>

t = ��!
��#,� ��!<>��3!
� @A� ����v
@ = � E #At ��� � v�� E @A�	� E #

�  � � � u q [ ^ ] b U�f ^ R h U j�];Z�] �X�[ U [ R X R f�U ^ W�X T [ U [ d�]�b S RYT a�^ ]Yu

g X1W*b ] ^ U W�[ X T ] X T ]Y}�[ U [ T | RYT T [ ` S ] U R Z�^ R |nZ R s	X R a U	R f W U ^ WYX T [ U [ d�];b S RYT a�^ ]Yw

��+�

 � ��� �'� � ���&@ � ����� � !$#��'� � ��!D> � ! ��(

�  � � � u�� �6U ^ WYX T [ U [ d�];b S R�T a�^ ];[ X�Z�a�b U [ R X�u

i�^ WYX T [ U [ d�];b S R�T a�^ ];|�^ R |�W�\YW U ] T sO] S S f R a�X�Z�] Z�X�] T T u

� -�+��� +�
 �/� � � t � v"@�� � t �'� � v (
�  � � � (-� � b R X U ^ W�| R�T [ U [ R X�}�W T T a�h-] U j�W U �'� � [ T X R U sO] S S f R a�X�Z�] Z�u*��] U�� `�] U j�]
X R X�x ] h-| U �/T ] U s	[ U j4X R �'� � x h-[ X�[ h-W S ] S ] h-] X U u � ]*h*a T U;T j R s U j�]-] ��[ T U ] X�b ] RYf
WnX R X�x ] h-| U �/T ] U s	[ U j4X R � x h-[ X�[ h-W S ] S ] h-] X U u ��X�] T a�b j T ] U [ T Z�] T b ^ [ `�] Z�` �/U j�]
f R ^ h*a S W

 � # � �
��# � �<>��'� � � � >���� � � �D> � ��# t ~ u { v

�K] U 
 `�]-W�X�] S ] h-] X U*R f�� u1� �/U s R W�|�| S [ b W U [ R X T;RYf�U j�]-X R X�x s�] S S f R a�X�Z�] Z�X�] T T=RYf
�'� � sO] R ` U W�[ X U s R ] S ] h-] X U T6RYf�� } 
 �6WYX�Z 
 � } T a�b j U j�W U �'� � 
 � 
 W�X�Z
�'� � 
 � 
 � u*i�j�a T t ~ u { v	[ T X R X�x ] h-| U � � s�]*X R s T j R s U j�W U [ U j�W T X R � x h-[ X�[ h-W S
] S ] h-] X U u	�K] U �4`�];W�X1] S ] h-] X U�RYf t ~ u { v �U j�] ^ ] f R ^ ] } U j�] ^ ]=] ��[ T U T �6W�X�Z �6[ X � T a�b j
U j�W U ��� � ���4W�X�Z �'� � � ��u	_	|�| S � [ X�\-�K] h-h-W {Y{ U R*U j�] f R ^ h-] ^ } U j�] ^ ]=WY^ ] U s R
b W T ] T�U R b R X T [ Z�] ^ w

� ��� " � ]�j�W d�] U j�W U �*[ T � x T h-W S S ] ^ U j�W�X��Ku�g U ^ ] h-W�[ X TAU R=T j R s U j�W U �*[ T [ X1t ~ u { v u
z�[ X�b ]��6[ T [ X � } U j�] ^ ];[ T WYX1] S ] h-] X U � [ X ��T a�b j U j�W U ��� � � �u�g U ^ ] h-WY[ X T
U R*T j R s ��� � � � ��U j�[ T [ T [ h-h-] Z�[ W U ]�` �6U j�] U ^ W�X T [ U [ d�[ U �6R f ��� � u

� !$# ��� � �%!<> � ! � " � ]-j�W d�] U j�W U !/[ T � x T h-W S S ] ^ U j�W�X �Ku6i�W�c�[ X�\ �/WYX�Z�� U R
`] R a�^O] X�Z�| R [ X U T }�[ U ^ ] h-WY[ X T�U R=T j R s ��� � ! � � W�X�Z U j�[ T [ T ] W T � }` � �K] h-h-W
{Y{ u

�/�



� � ��� &;B B �Y+65/, �1&�� %'&;@	5/:�)A. +-,

� ] S S f R a�X�Z�] Z�X�] T T X R U	R X S ��� a T U [ �] T W*\Y] X�] ^ W S [ X�Z�a�b U [ R X U j�] R ^ ] hn}�[ U W S T R � a T U [ �] T W
\Y] X�] ^ W S ^ ] b a�^ T [ R X U j�] R ^ ] hnu � ] b a�^ T [ R X U j�] R ^ ] h T�U � |�[ b W S S � W T T ] ^ U	U j�]*a�X�[ � a�]=] ��[ T x
U ] X�b ] R f�f a�X�b U [ R X T Z�] T b ^ [ `] Z=` � ^ ] b a�^ T [ d�]O] � a�W U [ R X T uAi�j�] [ ^�[ h-| R ^ U W�X�b ]�[ TKU j�W U�U j�] �
|�^ R d�[ Z�]�W T R a�X�Z6sOW �6RYf [ X U ] ^ |�^ ] U [ X�\=W T ] S f x ^ ] f ] ^ ] X U [ W S �X�[ U ]	Z�] T b ^ [ | U [ R X/t |�^ R \�^ WYh6v
W T W�X4[ X��X�[ U ] R ` � ] b U t f a�X�b U [ R Xv�[ X U j�] S R \�[ b u-g X U j�[ T;T ] b U [ R X/s�]-Z�] ^ [ d�]-W6d�] ^ T [ R X
R fAU j�]�sO] S S f R a�X�Z�] Zn^ ] b a�^ T [ R X U j�] R ^ ] h U j�W U i R `�[ W T r�[ |�c R s�[ X�[ U [ W S S � |�^ R d�] Z1[ X U j�]
g T W�`] S S ] T ��T U ] hnuOz�b j�s	[ b j U ] X�`�] ^ \-W�X�Z � WY[ X�] ^ T ] ] h U R j�W d�]�[ X�Z�] |] X�Z�] X U S � WY^ ^ [ d�] Z
W U W T [ h-[ S WY^ f R ^ h*a S W U [ R X$# � � % u � ];s	[ S S \Y[ d�]=W S ] [ T a�^ ] S � Z�[ T b a T T [ R X R fAU j�] U j�] R ^ ] hn}
s	[ U j U j�]-[ X U ] X U `�] [ X�\ U R \�[ d�]*Wn|�^ R�RYfOT R Z�] U W�[ S ] Z U j�W U [ U b W�X4`]-^ ] x b ^ ] W U ] Z4] d�] X
` �6U j R�T ]�s	j R Z R X R U a�X�Z�] ^ T U W�X�Z1[ U �
i�j�] T U W U ] h-] X U�RYf�U j�];s�] S S f R a�X�Z�] Z1^ ] b a�^ T [ R X U j�] R ^ ] h�a T ] T W U ] ^ X�W�^ �1R |�] ^ W U R ^

U j�W U ^ ] T U ^ [ b U T W f a�X�b U [ R X U R W-b ] ^ U WY[ X T ] U�R f dYW S a�] T u
- +�� 
�� � � ��
 �/) � � +/% �  � ��� � ��
 �

t �	� � � !�v2� �6# if � ��! then ��� else � � ��#
� -�+��� +�
 � � � ��!&@ t �(� � � !�v � �����6#
� -�+��� +�
 �/0 ? � ��!&@ t �	� � � !�v � � � � ��#
g X T ] U	U j�] R ^ � } R ^ RYU j�] ^ S R \Y[ b T�R f |�W�^ U [ W S�f a�X�b U [ R X T } f a�X�b U [ R X1^ ] T U ^ [ b U [ R Xnh-W � ^ ] T a S U
[ X-W=|�W�^ U [ W S�f a�X�b U [ R X�uAg X-W S R \Y[ b R fKU R U W S�f a�X�b U [ R X T } T a�b j6W T ������}�W=^ ] T U ^ [ b U [ R X RYf W
f a�X�b U [ R Xn[ T	T U [ S S W U RYU W S�f a�X�b U [ R X�}\�[ d�[ X�\*W � ��] Z/`�a U W�^ `�[ U ^ WY^ � dYW S a�]�s	j�] X1W�|�| S [ ] Z
R a U T [ Z�] R fAU j�]=^ ] T U ^ [ b U [ R X�u�i�j�[ T [ T WYX1[ X T U W�X�b ] RYfAU j�];a T ] RYf � ��� �  � � � ) � " ) � � � � � U R
W d R [ Z U j�];a T ] R f |�W�^ U [ W Sf a�X�b U [ R X T u� ]�b R X U [ X�a�] U j�];Z�] d�] S R |�h-] X U ` � Z�] �X�[ X�\ U j�] T ] U	RYf � � � � � � � � f R ^�W f a�X�b U [ R X�W S
�2W U W�^ \Ya�h-] X U �/[ X U j�];|�^ ] T ] X�b ] RYf ^ ] S W U [ R X � w
- +�� 
�� � � ��
 �� � � � � +�
��� % �
� � � � �<� � � � � ��Dt = 
 # � 
 � if

� 
 � then � t �	� � � 
 v 
 else
� � �Yv #

i�j�[ T Z�] �X�[ U [ R X;[ T W	|�^ ] Z�[ b W U ] R X f a�X�b U [ R X TKU j�W U b j�] b c T s	j�] U j�] ^ U j�] � W�\Y^ ] ]As	[ U j U j�]
` R Z �/R f�U j�]*^ ] b a�^ T [ d�] f a�X�b U [ R X/W U ] WYb j � x |�^ ] Z�] b ] T T R ^ RYf �Ku=_ S SAR U j�] ^�WY^ \�a�h-] X U T
h=a T U `];h-WY|�|�] Z U R � � ��u
� � sO] S S f R a�X�Z�] Z6[ X�Z�a�b U [ R X�}�W�X �6U s R W U U ] h-| U T WY\�^ ] ] R X U j�] [ ^�b R h-h R X6Z R h-WY[ X�w

� -�+��� +�
 � �
� � t � v:>
� � � ) � ( � ( ���Yt � v:>
� � � � �<� � � � � �+>
� � � � �<� � � � E �
@ = �6# � � � > � � E @���t �Kv�� ��t �Kv #

��&



i�j�] f R�S S R s	[ X�\=Z�] �X�[ U [ R Xnb j R�RYT ] T WYXnW U U ] h-| U w
- +�� 
�� � � ��
 � � � � -�+ ! ��
 �

� 	 � � 5 ) � � �  � �$#�� � � � �%� � � � ��$#
p�[ d�] X � } ��}WYX�Z���}�� 	 � � 5 ) � � �1|�[ b c T�R a U W f a�X�b U [ R X U j�W U�R `�] ��T�U j�]�^ ] b a�^ T [ R X
W U W S S � x |�^ ] Z�] b ] T T R ^ T�RYf ��}YWYX�Z;Z�] S [ d�] ^ T � � � RYU j�] ^ s	[ T ]Yu � ]�b WYX;[ h-h-] Z�[ W U ] S �	R ` U W�[ X�}
` � W�|�| S [ b W U [ R X RYf�U j�]=z�] S ] b U _ ��[ R hnw
��+�

 � ��� t � �'#'� � � � �<� � � � ����v;@C� � � � �%� � � � �4t � 	 � � 5 ) � � �Kv #
� ];X R s�|�^ R d�] U j�];b ^ a�b [ W SKS ] h-h-W�wAW U U ] h-| U T ] ��[ T U u
� -�+��� +�
 � � � �	��� % � +�
���+ �

� � t � v,>�� � � ) � ( � ( ����t � v;@ = �6# � �$#'� � � � �%� � � � � ��#
�  � � � (	_ T T a�h-] U j�W U�� [ T s�] S S f R a�X�Z�] Z/WYX�Z U ^ W�X T [ U [ d�] u	� � sO] S S f R a�X�Z�] Z1[ X�Z�a�b U [ R X�}
W T T a�h-] U j�W U�U j�] ^ ];] ��[ T U T WYXnW U U ] h-| UOf R ^O] d�] ^ � � x |�^ ] Z�] b ] T T R ^ RYf ��u�� �nS ] h-h-W { ��}
U j�[ T [ T ] � a�[ dYW S ] X UOU R = !$# � !�� @A� � � � �<� � � � !6t � 	 � � 5 ) � � !�v u � ]�b S WY[ h U j�W U

 � # if � � � then � t � 	 � � 5 ) � � � v � else � � �
[ T WYX �x W U U ] h-| U u � R X T [ Z�] ^*WYX�W�^ `�[ U ^ WY^ � 
 w-[ f [ U [ T X RYU W1|�W�^ ] X U*RYf �K} U j�] X R a�^
s	[ U X�] T T \�[ d�] T � � ��}OW T W�X�x W U U ] h-| U6T j R a S Z�u9_ S U ] ^ X�W U [ d�] S � } T a�|�| RYT ] � 
 ��u9g U
^ ] h-W�[ X TOU R*T j R s

� t � 	 � � 5 ) � � 
 v 
 �
� t t  � # if � � � then � t � 	 � � 5 ) � � � v � else � � �Yv � � � 
 v 


s	j�[ b jn[ T ] � a�[ dYW S ] X U�U R
� 	 � � 5 ) � � 
 � t  � # if � � � then � t � 	 � � 5 ) � � � v � else � � �Yv � � � 
 #
� �4U j�]6[ X�Z�a�b U [ R X�j � | RYU j�] T [ T } U j�] ^ ]6[ T W 
 x W U U ] h-| U � 	 � � 5 ) � � 
 WYX�Z�` �4U j�]
Z�] �X�[ U [ R X R f W U U ] h-| U }[ U X R s T a � b ] T	U R*T j R s

t  "!$# � t � 	 � � 5 ) � � 
 � � � !�v;!�v�� � � 
 �
t  � # if � � � then � t � 	 � � 5 ) � � � v � else � � �Yv � � � 
 #

i�j�[ T [ T*U j�]1] � a�W S [ U ��RYf�U s R ] � a�W S S � x ^ ] T U ^ [ b U ] Z f a�X�b U [ R X T w/[ U6T a � b ] T6U R b R X T [ Z�] ^
U j�] [ ^�] � a�W S [ U �nR X E W-|�WY^ ] X U�R f 
 u�� �nU ^ WYX T [ U [ d�[ U � } � E ��}WYX�Z1[ f s�];b WYX T j R s

� 	 � � 5 ) � � 
 � � � E �C� 	 � � 5 ) � � E

sO]-s	[ S S `] �X�[ T j�] Z�un� �4U j�]-[ X�Z�a�b U [ R X4j � | RYU j�] T [ T � 	 � � 5 ) � � E [ T W�X4W U U ] h-| U
WYX�Z U j�] R ^ ] h {�� W�|�| S [ ] T u
_ T W*b R ^ R�S S WY^ � }�sO]=j�W d�] U j�];a T ] f a S�U j�] R ^ ] h f R ^;� 	 � � 5 ) w

� �



��+�

 �����
� � t � v,>�� � � ) � ( � ( ���Yt � v,> � 
 �
@

� 	 � � 5 ) � � � 
 ��� t � 	 � � 5 ) � � �	� � � 
 v 
 #
��a�^ T U W U ] ZMZ�] T [ ^ ]ns�W T-U R |�^ R d�] U j�]nsO] S S f R a�X�Z�] Z9^ ] b a�^ T [ R X U j�] R ^ ] h W�X�Z�s�]

j�W d�]6X R s�`�a�[ S U=T a � b [ ] X U `�W T [ T;U R Z RnU j�W U uni�j�] ^ ]6[ T X R s�W � a�] T U [ R X�W T;U R � � � �
^ ] b a�^ T [ R X U j�] R ^ ] h U R |�^ R d�] uOi�j�] T U WYX�Z�W�^ Z f R ^ h=a S W U [ R X6[ TOU j�] f RYS S R s	[ X�\�w

� � t � v;@ = �C# � � ��# = �,#���t �Kv���� t �	� � � ��v��6#
i�j�[ T�U j�] R ^ ] hDs	[ S S `]�W*b R ^ RYS S W�^ �=U R*R a�^OZ�] d�] S R |�h-] X U s	j�[ b j T U W U ] TOU j�] U j�] R ^ ] h�[ X
U ] ^ h T	R f W � b R X U ^ RYS S ] Z ��� ��| R [ X U b R h*`�[ X�W U R ^ u
- +�� 
�� � � ��
 ��� � � � 
 � �4wt ��� ��� ������ v�� t t ��� ��v��$t ��� �Av v�� ��� � �

� � 
 � � � � � �6# � t � 	 � � 5 ) t �'� � v�t  �� E #"� t �	� � � E v E v��	� � � �
� � � �

�

v �,#

� ]-[ X U ] X�Z � � 
 � � � � U R Z�] X RYU ] U j�]6^ ] b a�^ T [ d�] f a�X�b U [ R X�Z�] T b ^ [ `] Z�` � � W�X�Z
b R X U ^ R�S S ] Z�` � � u/p;[ d�] X �K}�[ U WY|�| S [ ] T � U R ��W�X�Z4W/b R h-| S [ b W U ] Z4] ��|�^ ] T T [ R XMt ��v
Z�] X RYU [ X�\ U j�] f a�X�b U [ R X-W�|�| S [ ] Z-[ X-^ ] b a�^ T [ d�]�b W S S T uAi�j�]	] T T ] X U [ W S [ Z�] W=[ X U j�]�b R h-| S [ x
b W U ] Z1] ��|�^ ] T T [ R X1[ TOU j�W U

� 	 � � 5 ) t �'� � v�t  �� E #"� t �	� � � E v E v��
[ T W f a�X�b U [ R X U j�W U�R `�] ��T�U j�]�^ ] b a�^ T [ R X f R ^O] W�b j � x W�X�b ] T U R ^ R f �4t \�[ d�] X6` � ����t � v v u
i�j�]�] ��|�^ ] T T [ R X1Z R [ X�\ U j�]�a�X f R�S Z�[ X�\�}Kt  �� E # � t �	� � � E v E v }�h-W�cY] T�T a�^ ] U j�W U ] WYb j
^ ] b a�^ T [ d�]nb W S S [ T*R X�W�X � x |�^ ] Z�] b ] T T R ^ RYf	U j�]nb a�^ ^ ] X U b W S S u � ]nX R s b j�] b c U j�] T ]
[ X U a�[ U [ R X T u
� -�+��� +�
 ��) � � +�  ! ����
���+/�  +����� % � ��
 �

� � t � v;@ = �6#�� � 
 � � � � � ���?t � � 
 � � � � � � � �Kv��6#
�  � � � (�_ f U ] ^	] ��|�WYX�Z�[ X�\ U j�];Z�] �X�[ U [ R X R f � � 
 � �4W�X�Z T R h-] T [ h-| S ] f a�X�b U [ R X�x S ] d�] S
^ ] W T R X�[ X�\�}�s�];h*a T U |�^ R d�] U j�];] � a�W S [ U �nRYf�U j�];a�X f RYS Z�[ X�\ T W U !}�W-|�WY^ ] X U�R f �Kw

� 	 � � 5 ) t �'� � v�t  �� E #"� t �	� � � E v E v�� ! �
� t � 	 � � 5 ) t �'� � v;t  �� E # � t �	� � � E v E v;!�� � � !�v;!$#

� � a T ] RYf �K] h-h-W4t ~�{ v;WYX�Z U j�] S ] h-h-W�#t t �	� �'� � � 
 v�� � � 
 v��'t �	� � � 
 v } U j�[ T
^ ] Z�a�b ] T�U R-T j R s	[ X�\

� 	 � � 5 ) t �'� � v;t  �� E # � t �	� � � E v E v�� 
 �
� 	 � � 5 ) t �'� � v;t  �� E # � t �	� � � E v E v;! 


���



f R ^ 
 W;|�W�^ ] X UORYf !nt WYX�Z6j�] X�b ]	W�X-WYX�b ] T U R ^ RYf ` R U j �nW�X�Z&!�v uAi�j�] f a�X�b U [ R X T `] [ X�\
WY|�| S [ ] Z R X�` R U j T [ Z�] T W�^ ]-` R U j�W U U ] h-| U T W�X�Z 
 [ T [ X U j�] [ ^=b R h-h R X�Z R h-W�[ X T R
i�j�] R ^ ] h { � WY|�| S [ ] T u
i�j�] U j�] R ^ ] h U j�W U TFL h-WYX�[ |�a S W U ] T [ T � a T U W-b R h-h R X T a�`] ��|�^ ] T T [ R X/b R X U ^ W�b U [ R XR f i�j�] R ^ ] h ~ � u
� -�+��� +�
 ��� � � �#�  +/���� % � ��
 �

t � ��� � 
 � � � ��v�@ � � t � v;@ = �6# ��t �Kv���� t �	� � � �Kv��6#

i�j�] T U WYX�Z�W�^ Z f R ^ h=a S W U [ R X R f�U j�]=sO] S S f R a�X�Z�] Z/^ ] b a�^ T [ R X U j�] R ^ ] h'[ T |�^ R d�] Z/a T [ X�\
i�j�] R ^ ] h ~ � f R ^�] ��[ T U ] X�b ]Y}W�X�Zn|�^ R d�[ X�\*a�X�[ � a�] X�] T T ` � sO] S S f R a�X�Z�] Zn[ X�Z�a�b U [ R X�u
� -�+��� +�
 ��0

� � t � v;@ = �A# � � �$# = �6#��At ��v���� t �	� � � �Kv��6#

� � ��� @�+6B B &;@�7A. +6, + ����&;B B ��+-5/, �1&�� :A&;B (=7A. +6,/)

q ] �X�[ X�\�^ ] b a�^ T [ d�] f a�X�b U [ R X T [ X �����nW S sOW ��T h-] W�X T |�^ R d�[ X�\ U ] ^ h-[ X�W U [ R X-t U RYU W S [ U � v u� j�] X*a T [ X�\�i�j�] R ^ ] h ~ ��}�W	sO] S S f R a�X�Z�] Z=^ ] S W U [ R X;h*a T U `�] T a�|�| S [ ] Z U j�W U s	[ S S � a T U [ f �
U j�] U RYU W S [ U �1R fOU j�] f a�X�b U [ R X�w;[ f W S S�U j�]*^ ] b a�^ T [ d�]-b W S S T b WYX4`] T j R s	X U R `�]*[ X U j�]
^ ] S W U [ R X�} U j�] X U j�]�a�X�b R X T U ^ W�[ X�] Z-^ ] b a�^ T [ R X-] � a�W U [ R X T }�W T \�[ d�] X-` �=U j�]	a T ] ^ }�b W�X-`]
dYW S [ Z S � a T ] Z1[ X f a�^ U j�] ^�|�^ R�R f u�g U b WYXn`�] � a�[ U ]�Z�[ � b a S U�U R Z�[ ^ ] b U S � ] T U WY` S [ T j U j�W U W
|�WY^ U [ b a S WY^A^ ] S W U [ R X*[ T sO] S S f R a�X�Z�] Z�u � R s�] d�] ^ } U j�[ TAT [ U a�W U [ R X=^ W�^ ] S �*R b b a�^ T�T [ X�b ]�[ U [ T
| R�T T [ ` S ] U R b R h=`�[ X�]=`�W T [ b;s�] S S f R a�X�Z�] Z4^ ] S W U [ R X T [ X U R h R ^ ]=| R sO] ^ f a S sO] S S f R a�X�Z�] Z
^ ] S W U [ R X T u��a�^*b a�^ ^ ] X U b R�S S ] b U [ R X R f�U j�] T ] � � � � � � � ��� � ��� � � � � � �  � � �  �1b R h-|�^ [ T ] T
S ] ��[ b R \Y^ W�|�j�[ b/b R h=`�[ X�W U [ R X�}�[ XYd�] ^ T ]4[ h-WY\�] } T a�` T ] U T } U ^ W�X T [ U [ d�]/b S RYT a�^ ]Y}�W�X�Z U j�]
h=a S U [ T ] U ] � U ] X T [ R X�u	i�j�] T ] R |�] ^ W U R ^ T \�[ d�];W-| R sO] ^ f a S WYX�Z1] � U ] X T [ ` S ] S WYX�\�a�WY\�] f R ^
] ��|�^ ] T T [ X�\ U ] ^ h-[ X�W U [ R X6W�^ \Ya�h-] X U T u
r RYU ] U j�W UOU j�[ T�T ] b U [ R X6Z R ] T X RYU�f R ^ hDW  � � � �  � � � � � f R ^ U j�]	h-W�b j�[ X�] ^ �-RYf TFL ug X T U ] WYZ�}A[ U;T j R a S Z/`�] U j R a�\Yj U=R f W T�U j�]-j�a�h*` S ]*b R ^ ] RYf W S [ `�^ WY^ �/R f sO] S S f R a�X�Z�] Z

^ ] S W U [ R X T�U j�W U h-W � `�]=a T ] f a SKf R ^�|�^ R d�[ X�\ U ] ^ h-[ X�W U [ R X RYfAf a�X�b U [ R X T Z�] �X�] Z/` �nU j�]
h-WYb j�[ X�] ^ � Z�] d�] S R |] Z1[ X S W U ] ^Ob j�W�| U ] ^ T u
� -�+��� +�
 � � � � 
��� � � � � t  ��!$# � �� � � v #
�  � � � (Og h-h-] Z�[ W U ]Y}�` �nU j�];Z�] �X�[ U [ R X RYf sO] S S f R a�X�Z�] Z�X�] T T u
i�j�]*] h-| U � ^ ] S W U [ R X/[ T sO] S S f R a�X�Z�] Z�u*i�j�[ T W�|�|�WY^ ] X U S � a T ] S ] T T;f WYb U b W�X4`]*] h*x

| S R � ] Z U R ] � U ] X�Z�W/Z�] �X�[ U [ R X U R�R�SAf R ^=^ ] b a�^ T [ d�] f a�X�b U [ R X T=U R Z�] �X�[ U [ R X T=RYf X R X�x
^ ] b a�^ T [ d�] f a�X�b U [ R X T w�s	j�] X1W-X R X�x ^ ] b a�^ T [ d�]=Z�] �X�[ U [ R Xn[ T h-WYZ�]Y} U j�]=] h-| U � ^ ] S W U [ R X
b W�Xn`�];\Y[ d�] XnW T W U ] ^ h-[ X�W U [ R X6^ ] S W U [ R X�u

� {



� -�+��� +�
 � � � 	 � �� +/ �/� � ��
 � � � t � v,>4t = �D!$# � ��!&@ � ��!�v"@�� � t �*v #
�  � � � (4� �4U j�]-sO] S S f R a�X�Z�] Z�X�] T T-R f�� }�WYX�WY^ `�[ U ^ W�^ � X R X�x ] h-| U ��T ] U �'j�W T W�X � x
h-[ X�[ h-W S ] S ] h-] X U � � � u�i�j�[ T ] S ] h-] X U [ T W S T R �;x h-[ X�[ h-W S } f R ^ T a�|�| RYT ] U j�] ^ ]-s�W T
WYX4] S ] h-] X U � RYf � U j�W U [ T ��x T h-W S S ] ^ U j�W�X � � � u6i�j�] X � � � � � WYX�Z � [ T X R U W�X
] S ] h-] X U	R f �-u � R X U ^ WYZ�[ b U [ R X�u

- +�� 
�� � � ��
 � � � � + ��� ������ ����-�� � �� � ���������
 ��� � � � � t �,� E v;t �,� 
 v2 � � � ���4t � � �&> � � E 
 v #

� -�+��� +�
 � � � � t � v,> � � t �*v;@ � � t  ��� � �=v #
�  � � � (�_'h-[ X�[ h-W S ] S ] h-] X U6RYf�U j�]1|�^ R Z�a�b U [ T-f R a�X�ZM` � �^ T U �X�Z�[ X�\ U j�] T ] U6RYf
�^ T U ] S ] h-] X U T=R f�U j�]-|�W�[ ^ T [ X U j�]-|�^ R Z�a�b U u1i�j�W U*T ] U [ T X R X�x ] h-| U � } T R [ U j�W T W�X
� x h-[ X�[ h-W S ] S ] h-] X U � b W S S [ U � � � � u	eA[ X�Z U j�] T ] U;R f�T ] b R X�Z/] S ] h-] X U T	RYfAU j RYT ]*|�WY[ ^ T
[ X U j�]�|�^ R Z�a�b U s	j R�T ] �^ T U ] S ] h-] X U [ T � � � � u�i�j�[ TOT ] U [ T X R X�x ] h-| U � } T R [ U j�W T W ��x
h-[ X�[ h-W S ] S ] h-] X U � b W S S [ U � � �,� uA_9h-[ X�[ h-W S ] S ] h-] X U�R fU j�]O|�^ R Z�a�b U [ T t � � � � � � � �,� v u

- +�� 
�� � � ��
 ) � � � +/ �/� � ��
��! ��� � ���������

�� 
 ����� � � � t �,� E v;t �,� 
 v2 � ��� �&> � � E 
 #

i�j�]�s�] S S f R a�X�Z�] Z�X�] T TOR fKU j�]	^ ] S W U [ R X�W S |�^ R Z�a�b U [ T WYX6WY|�| S [ b W U [ R X RYfKT a�`�^ ] S W U [ R X
U R=U j�] S ] ��[ b R \�^ WY|�j�[ b�|�^ R Z�a�b U u
� -�+��� +�
 )�� � � t � v,> � � t �*v;@ � � t 
�� 
 ��� � �=v #
�  � � � (O� � i�j�] R ^ ] h T ~�� W�X�Z ~ ��u
i�j�] f RYS S R s	[ X�\4b R X T U ^ a�b U [ R X9[ T |�^ R `�W�` S ��U j�]1h R�T U [ h-| R ^ U WYX U h-] W�X T-R f `�a�[ S Z�[ X�\
b R h-| R a�X�Z6sO] S S f R a�X�Z�] Zn^ ] S W U [ R X T u
- +�� 
�� � � ��
 )�� � � 
 & +� % + � 
 �!��+ �

( ) � ( �:��/��6t � w � � � � ������ v;t �1w(��� �Av"3 � !$# � t � ��v=t � !�v
� -�+��� +�
 )�) � � t � v"@�� � t ( ) � ( �D� /�� � ��v (
�  � � � (ne R ^�X RYU W U [ R X�W S b R XYd�] X�[ ] X�b ] } S ] U � � T U WYX�Z f R ^ ( ) � ( �D� /�� � �Ku � R X T [ Z�] ^;W
X R X�x ] h-| U �nT a�` T ] U���RYf �#t U j�[ T W S s�W ��T ] ��[ T U T `] b W�a T ] U � |];dYW�^ [ WY` S ] T Z�] X R U ]=X R X�x
] h-| U ��T ] U T [ X������Av u�i�j�]6[ h-W�\Y] RYf � R d�] ^ � t b W S S [ U
	 v;[ T X R X�x ] h-| U � }�`] b W�a T ]
��[ T;U RYU W SOR d�] ^��Ou/� � sO] S S f R a�X�Z�] Z�X�] T T } 	 j�W T W�X � x h-[ X�[ h-W S ] S ] h-] X U � � � u/� �
b R X T U ^ a�b U [ R X�} U j�] ^ ]-[ T WYX �9[ X � T a�b j U j�W U �� � � � � u � ]-b S WY[ h U j�W U �9[ T W�X

� ~



� � x h-[ X�[ h-W S ] S ] h-] X U�R f � }W�X�Z T j R s U j�[ T ` � b R X U ^ WYZ�[ b U [ R X�u�z�a�|�| RYT ] U j�] ^ ]=[ T W�!
[ X ��T a�b j U j�W U�� � !��Ku�i�j�] X � t ��!�v t ����v }�� ( � ( } � t ��!�v � � � u�� �=U j�] � x h-[ X�[ h-W S [ U �
R f � � � } ��!6[ T X R U [ X 	 uOg f ��!6[ T X R U [ X 	 } U j�] X�!6[ T X RYU [ X � } T [ X�b ] 	 [ T � a T U�U j�]
[ h-WY\�] R f � R d�] ^ � u

g X U j�] f RYS S R s	[ X�\�} s�]O^ ] � a�[ ^ ]OW U j�] R ^ �=R f h*a S U [ T ] U T t T ] U T s	[ U j=^ ] |] W U ] Z*] S ] h-] X U T v
j�W d�[ X�\ R |�] ^ W U [ R X T=f R ^*h-] h*`] ^ T j�[ |#t � � v }Oa�X�[ R X#t � � v }OZ�[ ��] ^ ] X�b ]4t 8 � v }OWYX�Z�W
�X�[ U ] X�] T T |�^ ] Z�[ b W U ]4t � ( ) v u9i�j�]n] h-| U � h=a S U [ T ] U [ T s	^ [ U U ] X���� � WYX�Z9W/h*a S U [ T ] U
b R X U W�[ X�[ X�\ U j�] T [ X�\ S ]�] S ] h-] X U �1[ T s	^ [ U U ] X�� ��� � uAg X6a�X�W�h=`�[ \�a R a TOT [ U a�W U [ R X T } U j�]
� T a�` T b ^ [ | U s	[ S S `]=Z�^ R |�|] Z�u	_	X � x |�^ ] Z�] b ] T T R ^'� U R W6h=a S U [ T ] U % [ T�R ` U WY[ X�] Z
` ��U WYc�[ X�\4WYX9] S ] h-] X U � R a U-RYf %$W�X�Z�^ ] | S WYb [ X�\/[ U s	[ U j9W �X�[ U ]nh=a S U [ T ] U�� RYf
� x T h-W S S ] ^ R ` � ] b U T u
- +�� 
�� � � ��
 )�� � *,�� � � % +�� �� +/��+���+/% % ����

� � � 1�� � � � � � %  � � � # � � � % >
t � � t % 8�� � � � v ��� vD>
t = !$#$! � � � @ � ! �Kv:>
� ( ) % > � ( ) �

� -�+��� +�
 )�0 � � t � v"@�� � t ��� � 1�� � � � � v (
�  � � � uAi�j�] ^ ]�WY^ ] U s R |�^ R�RYf T�f R ^ U j�[ T uAi�j�] R ^ [ \�[ X�W S }YZ�a�] U R;q ] ^ T j R s	[ U mOW�X�Z l W�X�X�W�}
[ X R a U S [ X�] };[ TnU j�] f RYS S R s	[ X�\�w U R s�WY^ Z T W9b R X U ^ WYZ�[ b U [ R X�} T a�|�| RYT ]C� � � 1�� � � � � [ T
X R U sO] S S f R a�X�Z�] Z�}�WYX�Z U j�W U � [ T sO] S S f R a�X�Z�] Z�uDi�j�] ^ ]4[ T W�X#[ X��X�[ U ]1Z�] T b ] X�Z�[ X�\
� � � 1�� � � � � T ] � a�] X�b ] u�e^ R h U j�[ T�T ] � a�] X�b ] }KW S W�`] S S ] Z U ^ ] ];[ T `�a�[ S U�T a�b j U j�W U ] WYb j
b j�[ S Z RYf W4X R Z�]1j�W T W S WY`�] SOU j�W U [ T � x T h-W S S ] ^ U j�W�X U j�] S WY`�] S�RYf�U j�]nX R Z�]YuM� �
b R X T U ^ a�b U [ R X�} U j�] U ^ ] ];[ T [ X��X�[ U ]�WYX�Z �X�[ U ] S � `�^ W�X�b j�[ X�\�} U j�a T j�W T WYXn[ X��X�[ U ]�|�W U j
` � � R ] X�[ \�� T�S ] h-h-W�u � R X U ^ WYZ�[ b U [ R X�u-i�j�]-WYa U j R ^;j�W T;f R ^ h-W S [ m ] Z U j�] q ] ^ T j R s	[ U m
WYX�Z l W�X�X�W-|�^ R�R f }�W�X�Z f R a�X�Zn[ U�U R `�];W-b j�W S S ] X�\Y[ X�\ U W T cu
i�j�] ^ ]�[ T W9^ ] b ] X U W�X�Z S R \Y[ b W S S �MT [ h-| S ] ^n|�^ R�RYf t [ U Z R ] T X � U ^ ] � a�[ ^ ] � R ] X�[ \�� T

S ] h-h-W�v*b ^ ] Z�[ U ] Z U R ��a�b j RYS m/W�X�ZM[ X�Z�] |�] X�Z�] X U S � � R�� a�W�X�Z�}�s	j�[ b j#h-WYcY] T b S ] d�] ^
a T ] RYf [ X�Z�a�b U [ d�];Z�] �X�[ U [ R X T u ��X�] f R ^ h-W S [ m W U [ R X RYf�U j�[ T ^ ] b ] X U |�^ R�R f b W�Xn`�] f R a�X�Z
[ X�# &�& }O|�W�|] ^*g g % w�[ U [ T ^ ] S W U [ d�] S ��T j R ^ U b R h-|�WY^ ] Z U R/U j�] R ^ [ \�[ X�W S `�a U h=a�b j S ] T T
[ X U a�[ U [ d�]Y}�[ X R a�^ R |�[ X�[ R X�u

_�j�] S | f a S Z�] �X�[ U [ R Xn[ TOU j�] f RYS S R s	[ X�\*h-WY| f ^ R h S [ T U TOU R h=a S U [ T ] U T u
- +�� 
�� � � ��
 ) � � � ( � � � � � � � � �

� ( � � � � � � � � � 	  � � �
� ( � � � � � � � � t ��� ��� v� ��� � � � t � ( � � � � � � � �6� v

i�j�a T-f W�^ } U j�]ns�] S S f R a�X�Z�] ZM^ ] S W U [ R X T sO]/j�W d�]1Z�[ T b a T T ] Z#j�W d�]1W S S `�] ] XMWY` T U ^ W�b U u
i�a�^ X�[ X�\ U R h R ^ ];b R X�b ^ ] U ]=^ ] S W U [ R X T } U j�];|�^ ] Z�] b ] T T R ^�^ ] S W U [ R X R X1X�a�h=`�] ^ T [ T sO] S S x
f R a�X�Z�] Z�u

� �



- +�� 
�� � � ��
 ) � � �  +���+/��+�% % ���� ��� � 1 ��!& t !��C4'5 0 �Kv #
� -�+��� +�
 ) � � � ��� � 1�#
�  � � � (/z�a�|�| R�T ]-X RYU ��U j�] X U j�] ^ ] � T W1X R X�x ] h-| U �4T ] U*R f X�a�h=`�] ^ T � s	[ U j�X R � � � 1Yx
h-[ X�[ h-W S ] S ] h-] X U u�� R s�] d�] ^ }WYX6[ X�Z�a�b U [ R X T j R s T�U j�W U ��Z R ] T j�W d�]�W&��� � 1Yx h-[ X�[ h-W S
] S ] h-] X U u � R X U ^ WYZ�[ b U [ R X�u
i�j�] f RYS S R s	[ X�\1[ X T U W�X U [ W U [ R X RYf	U j�]6[ X�d�] ^ T ]n[ h-W�\Y]6b R h*`�[ X�W U R ^=[ T j�] W d�[ S � a T ] Z�[ X
WYa U R h-W U [ X�\*|�^ R�R f T�RYf�U ] ^ h-[ X�W U [ R X R f |�^ R \Y^ W�h T u

- +�� 
�� � � ��
 ) � � *,+/�!% �� +(� �:� � � 5�� �D ( ) � ( �:��/��6t 	 v #
� -�+��� +�
 � � = �$#�� � t �D� � � 5�� � ��v #
�  � � � (Dg f 	 [ T Z�] �X�] Z#W T �'� t  �3!$# !�� 4'5 0 �Kv } U j�]4|�^ R�R f [ T [ h-h-] Z�[ W U ]Y}�` �
i�j�] R ^ ] h T { ~ WYX�Z ��& u
e R ^ U j�] f R�S S R s	[ X�\�}KsO]-^ ] � a�[ ^ ]-W U j�] R ^ �4RYf�T ] U T Z�] �X�[ X�\ �X�[ U ] X�] T T=RYf�T ] U T W�X�Z

U j�]nX R U [ R X R f |�^ R |�] ^ T a�` T ] U }�W T s�] S S W T W U j�] R ^ ] h ^ ] S W U [ X�\/|�^ R |] ^ T a�` T ] U T W�X�Z
b W�^ Z�[ X�W S [ U � u
- +�� 
�� � � ��
 ����� � 
�% +/ ���

( ) � � � � ���+ � ! ��t ! � ��v ��! ������#
- +�� 
�� � � ��
 � � � � 
�� � + % +����

� )�( � � �  = ��#'������>4t = � � #'�6t � v"@A�-t ( ) � ��� � � � v v;@A� �6#
- +�� 
�� � � ��
 � ) � �  � � +/�� � 
�� � +(� % � ��% +����

� � � � �,� �'�; � )�( � �
�'�2>4t �,� ����'� v,> = �6# �,� � @��'� �6#

� -�+��� +�
 � � � � � � �,� �'�:@A0 ��� 1t �,� v 	 0 ��� 1t �'� v (
�  � � � u�� � [ X�Z�a�b U [ R X R X U j�];b R X T U ^ a�b U [ R X R f �'� u

� -�+��� +�
 � 0 � � t � � � � v (
�  � � � u�� � a T ] RYf i�j�] R ^ ] h T ~�� }�����}W�X�Zn�Y��u

���



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

� j�] X6W;Z�W U W U � |�]�[ T Z�] �X�] Z�}�X�] sMsO] S S f R a�X�Z�] Z-^ ] S W U [ R X T b W�X-`]	Z�] �X�] Z f R ^�[ U u���X�]
|�WY^ U [ b a S WY^ S �*T [ h-| S ] U j�[ X�\ U R Z R [ T�U R Z�] �X�] U j�] � |�^ ] Z�] b ] T T R ^ ��^ ] S W U [ R X f R ^ U j�] U � |]Y}
[ X-s	j�[ b j6] d�] ^ � WY|�| S [ b W U [ R X R f W*^ ] b a�^ T [ d�]�b R X T U ^ a�b U R ^�[ TOT U ^ [ b U S � \�^ ] W U ] ^ U j�WYX6] WYb j
R f [ U T [ h-h-] Z�[ W U ] T a�` U ] ^ h T t R fAU j�] T W�h-] U � |�] v u�i�j�]=|�^ R�RYf�R f s�] S S f R a�X�Z�] Z�X�] T T�f R ^
U j�]	|�^ ] Z�] b ] T T R ^�^ ] S W U [ R X f R ^OW=Z�W U W U � |]�[ T ] W T �-U R W�a U R h-W U ] }�`�a U [ UOU a�^ X TOR a UOU j�W U
U j�] � � � � h-] W T a�^ ] f R ^�W*Z�W U W U � |�];[ T h R ^ ];a T ] f a S }WYX�Z U ^ [ d�[ W S�U R |�^ R d�]�s�] S S f R a�X�Z�] Z�}
` � i�j�] R ^ ] h�����u�z�[ m ]Oh-] W T a�^ ] T WY^ ]O] � U ^ ] h-] S � a T ] f a S�f R ^�W�a U R h-W U [ R X RYf�U ] ^ h-[ X�W U [ R X
|�^ R�R f T u
i�j�[ X�c�[ X�\ R f W�X-] S ] h-] X UOR f W;Z�W U W U � |�]	W T W U ^ ] ]Y}�[ U [ TAT U W�X�Z�WY^ Z U R Z�] �X�]	[ U T�T [ m ]

W T�R X�]�| S a T�U j�] T a�h RYfU j�] T [ m ] TARYfU j�] T a�` U ^ ] ] T t S ] W d�] T WY^ ]�W T T [ \YX�] Z*W T [ m ] RYf m ] ^ R v u
r RYU [ b ]Y}�j R sO] d�] ^ } U j�W U [ X-W T [ h-| S � x U � |�] Z T ] U U [ X�\�}�] WYb j6Z�W U W U � |�]	X�] ] Z T [ U T�R s	X T [ m ]
f a�X�b U [ R X�u*_�X R U j�] ^;|�^ R ` S ] h'[ T j R s U R Z�] �X�] U j�] T [ m ] RYf | RYS � h R ^ |�j�[ b*Z�W U W U � |] T }
T [ X�b ] U j�] T [ m ] R f W�X4[ X T U WYX�b ] RYf�U j�] U � |�]-[ T X RYU sO] S S b WY| U a�^ ] Z4` �/U j�] T [ m ] R fOU j�]
Z�] �X�] Z U � |]Yu�e R ^O] ��WYh-| S ]Y} U j�] T [ m ] RYf W=| RYS � h R ^ |�j�[ b U � |�] RYf�S [ T U T b R a S Z6`] U W�cY] X
U R `�] U j�] S ] X�\ U j R fAU j�] S [ T U }`�a U s	j�W U [ T�U j�] T [ m ] RYf W S [ T U	RYf X�a�h=`�] ^ T } R ^	W S [ T U	RYf
S [ T U T �
y�^ R ` S ] h T*RYf	U j�[ T c�[ X�Z�b WYX T R h-] U [ h-] T `] T R�S d�] Z9` � � [ X U ] ^ |�^ ] U [ X�\��A] WYb j U � |�]

dYWY^ [ W�` S ]-` � W f a�X�b U [ R X�u�g X�|�WY^ U [ b a S WY^ } U j�]nX RYU [ R X R f�T [ m ]6b WYX9`]n|�WY^ W�h-] U ] ^ [ m ] Z
T RnU j�W U=U j�] T [ m ] RYf W U ] ^ h RYf | R�S � h R ^ |�j�[ b U � |�]6b WYX U W�cY]6WYb b R a�X U-R f�U j�] T [ m ] RYf
| R�T T [ ` S ]=[ X T U W�X U [ W U [ R X T�R fOU j�] U � |]*dYWY^ [ W�` S ] T u=i�j�a T }Ks�]*[ X U ] X�Z U R Z�] �X�] U j�] T [ m ]
R f ] S ] h-] X U T�R fAU � |�]6t �2� � # # # � � � v �/W T W-j�[ \�j�] ^ R ^ Z�] ^ f a�X�b U [ R X1|�WY^ W�h-] U ] ^ [ m ] Z1` � �
T [ m ] f a�X�b U [ R X T w

� � ( � �=t ����w �2�$� ) 5��;v$# # # t � � w � � � ) 5��;v�t �1w�t �2� � # # # � � � v ��v"�# # #

z�a�b j1W6Z�] �X�[ U [ R XnZ�] |] X�Z T	R X1W-h-] U W S W�X�\Ya�W�\Y] U ^ WYX T S W U [ R X4t � � ��� �Kv U j�W U h-W�| T W
����� U � |] � U R W������ U ] ^ h j�W d�[ X�\ U � |�] ��� ) 5��=uAi�j�]�\�] X�] ^ W S [ Z�] W�[ T�U R�U ^ W d�] ^ T ]
U j�] U � |]Y}WYX�Z1`�a�[ S Z6W U ] ^ h ` � ^ ] | S W�b [ X�\ U � |] R |] ^ W U R ^ T ` �1T [ m ] f a�X�b U [ R X T t ` � a T ]
R f � v }�WYX�Z U � |�];dYW�^ [ WY` S ] T ` � |�WY^ W�h-] U ] ^ T t ` � a T ] R f
	 v u	i�j�a T�� h-W�| T |�^ ] d�[ R a T S �
Z�] �X�] Z U � |] R |�] ^ W U R ^ TOU R*U j�] [ ^�W T T R b [ W U ] Z T [ m ] f a�X�b U [ R X T }W�X�Z 	 h-WY| T �2� � # # # � � �
U R � � � # # # � � ��u

- +�� 
�� � � ��
 ��� � � � ��+ % � .�+(�

� E � ��� �  	 t E v � ��� � E � � � � � � � ��� � � � � �
� t � � � # # # � � � v ��� ��� �  � t �v�t � � � � ��� �Kv'# # # t � � � � ��� �Kv #

� �



_ U � |�[ b W S � s R a S Zn[ X�b S a�Z�]�W U	S ] W T U�U j�] f R�S S R s	[ X�\�w
U � |] T [ m ];] ��|�^ ] T T [ R X
� � � � �  E w$� � � � � # �
� � � � �  	t �	w � � � ) 5��;v�t �Ow � � � ) 5���v�t �6� !�v # ����� � !
� � ��� � � 5�� 0 � � �;wt � � � ) 5��;v�� t � � � ) 5���v�� � � ��� � � ) 5��
������ � ��� 0 � � � � � t 3 � # ��v
) 5��  �	w ) 5��%#��
��� � ( � )  ���# ��� � ( � ) 0 � � � �1t  �6#$4'5 0;t ���Kv v

� + 
 �! ��% uOi�j�];Z�] �X�[ U [ R X R f�U j�] T [ m ] RYf W-|�W�[ ^�[ T � a T U	U j�] T a�h R fAU j�] T [ m ] T	RYf�U j�]
U s R |�^ R � ] b U [ R X T w T [ X�b ]=|�W�[ ^ T WY^ ]=X RYU ^ ] b a�^ T [ d�] }K[ U [ T X R U a T ] f a S t f R ^ R a�^�|�a�^ | R�T ] T v
U R WYZ�Z R X�] U R6U j�] T a�hnu;i�j�] T [ m ] RYf W�X/] S ] h-] X U�RYf W T a�h U � |]*[ T�� a T U�U j�] T [ m ] RYf
U j�]-[ X � ] b U ] Z�[ U ] hnw T [ X�b ] T a�h b R X T U ^ a�b U R ^ T WY^ ]-a T ] Z�W T Z�[ T b ^ [ h-[ X�W U R ^ �/U WY\ T }AWYX �
X�] T U [ X�\ R f � �  W�X�Z � ��
 T j R a S Zn`�]�[ \�X R ^ ] Z6[ X U j�];b R h-|�a U W U [ R X R f WYX R ` � ] b U � T�T [ m ] u
�	����
�� +/%�" g X U j�] f RYS S R s	[ X�\�} 	 �� ��)� ��� � � )� � � ��w
� ) 5�� �������� � ��� � � t  �� �nt �6� !�v # ����� � !�v�t  �6# �Kv t ������ 0 � � � � ��v

� �  	t �,� !�v #�� � � ��� 0 � � � � �%!�v
�3 �t �6� !�v #��

� t � � ����� � ( � ) v � ) 5�� � ��� �
� � 5�� 0 � � �6t t  �� �nt �6� !�v # ����� � !�v ���

t t  ��$# ��� � ( � ) 0 � � � �6t  �,# 4'5 0=t ����v v v � � v v
t  �,# ��v

��� � 5�� 0 � � ��t  �t �6� !�v # � � ��� ��� � ( � ) 0 � � � �6t  �,#$4'5 0=t � � ��v v2!�v�t  �6# �Kv

- +�� 
�� � � ��
 � � � - �/� �/� � ��+ % � .�+(��� � � � � � � � � � � � � � � t � � � # # # � � ��v � � � � � � � � � � �
" � � �  � � � ��) � � � �  ��) � �  �(� � � # # # � ��	 ( �  � � � � � � � ) � � � �� �� � � � � � �

t � � w � � � ) 5��;v � # # # � t � �Aw � ��� ) 5��;v �

����� � � � 	 �� � � )� � � � # # # � � ��)� � � � (�� � � � � � � � � � � � � � ����� � � � �  � ( � � ���
� �A 2� !�� � # if � !�� � � � then � � � � � � � # # # � � else � t � !�� � v #

� ��� ��� � " � �
� ( � � � ���'# # # � � �   ��� � � �  � � � � � � �� � � � � ���  � � � � 
� ( � � � ���'# # # � � t ��t �'��w � � v$# # # t ���6w � �	v v� { ��� � � � t � �  � � � � �  v #

���



�	����
�� +�" i�j�] T [ m ];Z�] �X�[ U [ R X f R ^ U j�];Z�W U W U � |] RYfAS [ T U T [ T w
� ( � � � ( � � � � 	  �

� ( � � � ( � � �/t ��� ��� v� � � ����� � ( � � � ( � � �&� #

i�j�] T [ m ]nZ�] �X�[ U [ R X9[ T [ X U ] X�Z�] Z U R `]1a T ] f a S s	j�] XMh-] b j�W�X�[ m [ X�\ U ] ^ h-[ X�W U [ R X
|�^ R�R f T u�_#|�W�^ U [ b a S W�^ S �*T [ h-| S ]�W�X�Z � ] U ] �K] b U [ d�] T U ^ W U ] \ � s	j�] X U ^ � [ X�\ U R |�^ R d�] U ] ^ x
h-[ X�W U [ R X RYf W f a�X�b U [ R X R d�] ^�W U � |] �-[ T�U R W U U ] h-| UAU R |�^ R d�] U j�W U�U j�]�^ ] b a�^ T [ d�]�b W S S T
WY^ ]	[ X U j�]	^ ] S W U [ R X �D� � � 5�� ��t � ��� ��� ��v�t s	j�] ^ ] 	 [ T ^ ] T ] UOU R=T W �*U j�W U�U j�] T [ m ] f a�X�b U [ R X T
\Y] X�] ^ W U ] Z f ^ R h U � |];dYW�^ [ WY` S ] T � a T U ^ ] U a�^ X���v u�i�j�[ T WY|�|�^ R WYb j U R Z�] �X�[ X�\ U j�] T [ m ]
R f Z�W U W U � |�]n] S ] h-] X U T `] b R h-] T |�W�^ U [ b a S W�^ S � a T ] f a S s	j�] XMZ�] W S [ X�\/s	[ U j f a�X�b U [ R X T
Z�] �X�] Z1` � X�] T U ] Z/|�W U U ] ^ X T u
�	����
�� +�" � R X T [ Z�] ^ U j�]OZ�] �X�[ U [ R X R f W�| RYS � h R ^ |�j�[ b f a�X�b U [ R X f R ^A^ ] h R d�[ X�\�W S ] d�] S
R f `�^ W�b cY] U [ X�\ f ^ R h W S [ T U w

� � ��� 	  � 	
� � �	t � 	6� ��� vB � � ���

� � ��t t ��� ��� v;� ��� vB ��� � � � �	t �;� ��� v #

i R=T j R s U j�W U � � � U ] ^ h-[ X�W U ] T } �^ T U ] X T a�^ ] U j�W U�� b R X U WY[ X T � ( � � )� � ( � � � ( � �Y}�WYX�Z U j�W U
	 �� ��)�  E w(�"# ����uOi�j�] X

� � � ( � � � ( � � � ��� � � � ( � � � ( � �=t � ( � � � ( � �=t  E # ��v v �
WYX�Z/|�^ R d�[ X�\ U ] ^ h-[ X�W U [ R X R f � � ��b W�X/`�]=Z R X�]*` �/T j R s	[ X�\ U j�W U�U j�]*^ ] b a�^ T [ d�]*b W S S T
R f � � � S [ ]6[ X U j�]6^ ] S W U [ R X �D� � � 5�� �4t � ( � � � ( � �4t � ( � � � ( � �4t  E # ��v v v } � ( � ( }	t h-WYc�[ X�\ U j�]
WY`�`�^ ] d�[ W U [ R X �  � ( � � � ( � �=t  E # ��v v�` �nT j R s	[ X�\

� ( � � � ( � � � � 	 � ( � � � ( � � � t � 	6� ��� v
� { � � � 	 � � ( � � � ( � � � ���

WYX�Z1W S T R

� ( � � � ( � � � t �;� ��� v 	 � ( � � � ( � � � t t ��� ��� v;� ��� v
{ � � � � � ( � � � ( � � � � 	 { � � t ��� ��� v � � ( � � � ( � � � �

� { �#t { � � ( � � � ( � �=t  E # ��vOt ��� ��� v v � � ( � � � ( � � � �
� { �#t { �#t  E # ��v"��� � � v � � ( � � � ( � � � �

� { �#t { � � � v � � ( � � � ( � � � � #

� �



� � � � +6,67�&��17A51(*B�:A& � :�. 7A. ,10

i�j�]	h-WYb j�[ X�] ^ �*R f TFL h-WYcY] T ] T T ] X U [ W S a T ] RYf W;b R X U ] � U a�W S�U ] ^ hD^ ] s	^ [ U ] ^ wA[ U [ TAU j�]|�a�^ | R�T ] R fAU j�[ T	T ] b U [ R X U R ] ��| S W�[ Xnj R s b R X U ] � U a�W S ^ ] s	^ [ U [ X�\-b WYX1`�];[ h-| S ] h-] X U ] Z
W T W*^ a S ] RYf [ X f ] ^ ] X�b ] } f RYS S R s	[ X�\ U j�]�W�|�|�^ R W�b j U R [ h-| S ] h-] X U [ X�\;^ ] s	^ [ U ] ^ T [ X�[ U [ W U ] Z
[ X
# &�~ % u���a�^�] ��] \�] U [ b W S�T U ^ W U ] \ � s	[ S S `] R X�] RYf |�^ R \�^ ] T T [ d�]-] X�^ [ b j�h-] X U w�s�] T U W�^ U
s	[ U j4W T [ h-| S ]*a�X�b R X�Z�[ U [ R X�W S ^ ] s	^ [ U ] ^;W�X�Z U j�] X T j R s�j R sD[ U b WYX�`]-h R Z�[ �] Z U R
WYb b R h-h R Z�W U ]�b R X�Z�[ U [ R X�W S W�X�Z U j�] Xnb R X U ] � U a�W S ^ ] s	^ [ U [ X�\�u
_	XMa�X�b R X�Z�[ U [ R X�W S ^ ] s	^ [ U ]1^ a S ]n[ T WYXM] � a�W U [ R X�W S�U j�] R ^ ] h �
�� ��u�_ � � � � )

� � � ) � R f W-^ a S ]%
 �3� U R W U ] ^ h�� � [ ] S Z T W T a�` T U [ U a U [ R X�# f R ^OdYW�^ [ WY` S ] T�RYf 
 T a�b j
U j�W U #�t 
 v	� ��u ��_�� � � ) ��� 6[ T Wnh-] U W S WYX�\�a�WY\�] f a�X�b U [ R X U j�W U�U W�cY] T Wn^ a S ] T ] U �
WYX�Z1W U ] ^ h �?WYX�Z1W U U ] h-| U T�U R �X�Z1W-^ a S ];[ X ��U j�W U WYZ�h-[ U T W6`�W T [ b=h-W U b jns	[ U j
��u � j�] X4Wnh-W U b j�] ^;[ T WY|�| S [ ] Z U R ��}A[ f�U j�] ^ ]*[ T Wn^ a S ] 
 � �n[ X ��T a�b j U j�W U W
`�W T [ b-h-W U b j4W U U ] h-| U=T a�b b ] ] Z T s	[ U j T a�` T U [ U a U [ R X�#�} U j�] U j�] R ^ ] h  ��� #�t ��v�[ T
Z�] Z�a�b ] Z � [ f X R `�W T [ b;h-W U b jnb WYX1`] f R a�X�Z�} U j�] U j�] R ^ ] h �� �!�?[ T ^ ] U a�^ X�] Z�u �
_ S SU j�W U [ T X�] ] Z�] ZnX R s#[ T W=sOW �-U R h R d�]�WY` R a UOU j�] U ] ^ hDW�X�Z6W�|�| S � W*h-W U b j�] ^

U R�T a�` U ] ^ h T u g U [ TnT [ h-| S ]/] X R a�\Yj U R�T ] ]4j R s U R Z R�U j�[ T W S \ R ^ [ U j�h-[ b W S S � }�`�a U
j R s�W�^ ] T a�b j T U ] | T=U R `] S R \Y[ b W S S ��� a T U [ �] Z ��i�j�]6^ ] T a S U T*RYf ^ ] | S W�b ] h-] X U T h*a T U
`]n|�W T U ] Z U R \�] U j�] ^ T R1U j�W U }�W f U ] ^*^ ] s	^ [ U [ X�\�� � � � U R � � � � � }O|] ^ j�WY| T W U [ X U ] ^ X�W S
X R Z�] T } �� � � � �C� � � � �b W�X6`�]�b R X�b S a�Z�] Z�u�i�j�] f R�S S R s	[ X�\ U s R=U j�] R ^ ] h T�U ^ W�X T f R ^ h
] � a�W S [ U [ ] T `�] U sO] ] X T a�` U ] ^ h T [ X U R ] � a�W S [ U [ ] T `] U s�] ] X U j�] [ ^A|�W�^ ] X U T WYX�Z U j�a T � a T U [ f �
\ S a�[ X�\ T U ] | T w

�t � �!� � v,>4t % �!% � vB@ �!% ��� � % �
�t � ��� � vB@  �,#"� �3 �,#"� �

t ~ u ~ v

�O] b W�a T ] R f�U j�] T U W�^ c T [ h-| S [ b [ U �=R f�U j�] T � X U W � RYfU j�] ����� S R \Y[ bY} U j�] T ] U s R ^ a S ] T
T a � b ] f R ^=[ h-| S ] h-] X U [ X�\ U ] ^ h U ^ W d�] ^ T W S u�_	X�a�X�b R X�Z�[ U [ R X�W S ^ ] s	^ [ U ] ^=s	[ S S�U WYcY]nW
^ a S ] T ] U�� W�X�Z6W U ] ^ h �$W�X�Z�}�[ X U j�] T U W�X�Z�WY^ Znb W T ] }^ ] |�] W U ] Z S �-U ^ W d�] ^ T ] U j�] U ] ^ h
h-WYc�[ X�\*^ ] | S W�b ] h-] X U T a�X U [ S X R h R ^ ]�^ ] | S WYb ] h-] X U T b W�Xn`�];h-WYZ�]Yu

� � ����� � � � � � � ^ ] s	^ [ U [ X�\-WY^ [ T ] T�f ^ R h U j�]=Z�] T [ ^ ] U R ^ ] s	^ [ U ];s	[ U j1] � a�W U [ R X T�R fAU j�]
f R ^ h

� � > # # #�> � � @A
 �A� #
_�b R X�Z�[ U [ R X�W S h-W U b j�] ^Oa T [ X�\*^ a S ] T ] U�� h-W�cY] TOU j�] f RYS S R s	[ X�\ T U ] | T W U�T a�` U ] ^ h���w
{ u l W U b j�] T �?W�\YW�[ X T U�� }K\Y[ d�[ X�\� #�t � � v6> # # #�>�#�t � ��v:@Dt #�t 
 v �*#�t �Yv v�[ fAU j�] ^ ]
[ T W*^ a S ] � � > # # # > � � @C
 �A�=[ X � T a�b j U j�W U #�t 
 v�����u

~ u	g X�d R cY] T W ) � � ��� � � � ���� �  �  R X #�t � � v;> # # #�>�#�t � ��v u�r RYU [ b ] U j�W U*U j�] ^ ]1b W�X
`] f ^ ] ];dYW�^ [ WY` S ] T [ X�#�t � � v2> # # #�>�#�t � ��v U j�W U Z R X R U;R b b a�^;[ X�#�t 
 v �KU j�] T ]-WY^ ]

� ��� ��� % +�� ! � � &�� &���" � '�1 � � �
	 $ � ������(�� $ + ! � � � � � � � & ( ) * + * ( � � � � + ! � � � &����� � $ � � � � � � � � ��� �
� � � � ��� ! , � � � � � $�% � � %�� � � � � � ( � + � 1��'1�� ��� � � 4 % ! � � ��� � � � 3������ ! � �01�� ��� ��$ � � $ +�� ��� � 1 ( � � $ � � � ,
� + ��� � � � + � � � ��� � � � $ � ( % + � � $ 3 & � � � � & � � (�� � � � � � � � � � � ( � � � . / 2 3
� ��� � � � � � � � � $ � � � � 3 ,/� + ! � � �#. � � 2 $ � � $ +�� � � ��� ��� % � � ( � � � � � � ��� ��� ��+�� � � � 4 $ � % � � � � ��� ��$ ! � � ,�� �

$ � � $ + ( � � � ��� � � + � ! $ � � ,�� � � (���� ��� ��� � �)+ � $ ��� � , � $ � &�� � 1 � � � � � � � %�� 3

� &



T R h-] U [ h-] T b W S S ] Z � � � � � � � � � � � dYW�^ [ WY` S ] T uAg X U j�]�|�^ R�R f�RYf #�t � � v�> # # # >'#�t � � v } U j�]
b R X�Z�[ U [ R X*|�^ R d�] ^�[ T W S S R sO] Z U R �X�Z*dYW S a�] TAf R ^ U j�] T ]�dYWY^ [ W�` S ] T }Ys	[ U j U j�]�^ ] T a S U
U j�W U�U j�];b R X�Z�[ U [ R Xn|�^ R d�] ^	] [ U j�] ^ f WY[ S TOR ^�^ ] U a�^ X T ���t #�t � � v v,> # # # >���t #�t � ��v v }
s	j�] ^ ]��/Z�] X R U ] T�U j�] T a�` T U [ U a U [ R Xn`�[ X�Z�[ X�\ U j�];] ��[ T U ] X U [ W S dYWY^ [ W�` S ] T u

� u	y�] ^ f R ^ h T � � � � �*� � � � � �*t s	[ U j T R h-]�h-W U b j�[ X�\ U R j�W�X�Z S ]���vAs	[ U j U j�]�^ ] T a S U T
R f;T U ] | T t { v*WYX�Z�t ~ v }�\Y[ d�[ X�\ ��At #�t 
 v v ���At #�t ��v v }�s	j�[ b j9[ T�� a T U �#�t 
 v �
�At #�t ��v vO`] b W�a T ]��4Z R ] T X R U j�W d�];W�X �6f ^ ] ]�dYWY^ [ W�` S ] T�R f #�t 
 vO[ Xn[ U T Z R h-WY[ X�u

g f W S SYU j�] T ] T U ] | T WY^ ] T a�b b ] T T f a S } U j�] U j�] R ^ ] h �� ���At #�t ��v vK[ T ^ ] U a�^ X�] Z ��R U j�] ^ s	[ T ]
U j�];^ ] T a S U [ T �� ����u

� � � � �
	 ���	 ��� ��� � � 
 � ����� �� �
i�j�a T } U j�]/Z�[ ��] ^ ] X�b ] T `] U s�] ] X#a�X�b R X�Z�[ U [ R X�W S WYX�ZMb R X�Z�[ U [ R X�W S ^ ] s	^ [ U [ X�\�b W�XM`]
S R b W S [ m ] Z-[ X U j�]�h-W U b j�] ^ }�WYX�Z U j�] U ^ W d�] ^ T W SKT U ^ W U ] \ � [ T X RYU W ��] b U ] Z�u�� R s�] d�] ^ } U j�]
U ^ W d�] ^ T W ST U ^ W U ] \�[ ] T W dYWY[ S W�` S ] T R;f W�^�Z R X RYU W S S R s U j�]	^ ] s	^ [ U ] ^ U R�U W�cY]	W�Z�dYWYX U WY\�] RYf
[ X f R ^ h-W U [ R X U j�W U `�] b R h-] T Z � X�WYh-[ b W S S � W dYWY[ S W�` S ]AZ�a�^ [ X�\ U ^ W d�] ^ T W S uAe R ^�] ��WYh-| S ]Y}Y[ X
U ^ W d�] ^ T [ X�\nW6b R X�Z�[ U [ R X�W S ] ��|�^ ] T T [ R X if � then

�
else

� }�[ U [ T dYW S [ ZnW�X�Z R f U ] X
j�] S | f a SU R W T T a�h-] � s	j�] Xn^ ] s	^ [ U [ X�\ � W�X�Z6W S T R;U R W T T a�h-]<? � s	j�] X6^ ] s	^ [ U [ X�\ � u_ \Y] X�] ^ W S WYX�Z �] ��[ ` S ]-s�W �4U R ^ ] |�^ ] T ] X U-T a�b j�[ X f R ^ h-W U [ R X4[ T s	[ U j�W/b R X�\�^ a�] X�b ]
^ a S ] } � ( � ( }

t � �A� � v,>4t � �'@ � � ��� v,>4t ?2� �$@A! �A! � v
@

if � then � else !�� if � � then ��� else ! � #
_�b R X�\Y^ a�] X�b ];^ a S ];j�W T�U j�] f R ^ h R f W T U WYX�Z�W�^ Znb R X�Z�[ U [ R X�W S ^ ] s	^ [ U ];^ a S ] }`�a U [ U

[ TAU ^ ] W U ] Z6Z�[ ��] ^ ] X U S � } T [ X�b ]�[ UOT a�|�| R ^ U T W;X RYU [ R X R f ) � � � � � � }�s	j�[ b j-[ T W=b R�S S ] b U [ R X RYf
U j�] R ^ ] h T�U j�W U W�^ ] S R b W S S � } R ^�Z � X�WYh-[ b W S S � } dYW S [ Z�u�i�j�] f RYS S R s	[ X�\	Z�] �X�[ U [ R X*b W�| U a�^ ] T
W T [ h-| S ] ��b S W T T�RYf b R X�\�^ a�] X�b ];^ a S ] T w

- +�� 
�� � � ��
 � � � 	 � 
�� + ����
��� ��+/
���+  �� + � 	#T [ h-| S ] ) � � �� ��� � ) �  � � � � �  � � � ) �
� � � � � � � � � ��� � � � � � � � � � � �  ���

4t �"�;@ �'���A!�� v,> # # # >4t � � @ � � �C! � v"@ t � �'�'# # # � � v�� t � !��'# # # ! � v �
� ���  � � ��� �  �� � � � � � � � � � (
i R6T ] ]*j R s W6b R X�\Y^ a�] X�b ]*^ a S ]=[ T [ X U ] ^ |�^ ] U ] Z1s	j�] X/^ ] s	^ [ U [ X�\�}W T T a�h-] U j�W U s�]

WY^ ]	s R ^ c�[ X�\*[ X6W=b R X U ] � U'� WYX�Z T a�|�| R�T ] U j�W U W T a�` U ] ^ h � � � # # # � �*j�W T h-W U b j�] Z
W T [ h-| S ]�b R X�\�^ a�] X�b ] U j�] R ^ ] hn} � [ ] S Z�[ X�\*WYXn[ X T U W�X U [ W U [ R X

t �"�;@��+���A!�� v,> # # # >�t � � @�� � �A! � v;@ � �+�,# # # � � � � !��'# # # ! � �
� � ( � � �), � � � � � ! $ ! � � � � ! ! � 1���� � &�� � ! � � � � ��� � ���)+�� � $ ( � � � � � ��� ��� � - +�� � � % +�� ! � � & 3

���



s	j�] ^ ]	W S S�U j�]�!  W�^ ] f ^ ] ]OdYWY^ [ W�` S ] T u � ]Os R a S Z S [ cY] U R ^ ] | S W�b ] � �+�'# # # � � }�`�a U�U R Z R
T R s�]Oh=a T U |�^ R d�] U j�]�W�X U ] b ] Z�] X U T }�W�X�Z=[ X R ^ Z�] ^ U R Z R	T R }Y[ X T U W�X U [ W U ] U j�]O] ��[ T U ] X U [ W S
dYWY^ [ W�` S ] T u�i�j�[ T [ T ] ��W�b U S �9U j�] T WYh-] T [ U a�W U [ R X f WYb ] Z#[ X9W T U WYX�Z�W�^ ZMb R X�Z�[ U [ R X�W S
h-W U b j�u� R s�] d�] ^ } U j�]nh-WYX�X�] ^ R f |�^ R�R f�RYf	U j�]1WYX U ] b ] Z�] X U T [ T Z�[ ��] ^ ] X U u9e R ^*W�X
WYX U ] b ] Z�] X U �  @��  �C!  U j�] f RYS S R s	[ X�\*WYb U [ R X T W�^ ] U W�cY] X�w

� �  [ T W T T a�h-] Z�WYX�Z�WYZ�Z�] Z U R �MU R \Y] U � � u�i�j�] X�W/^ ] b a�^ T [ d�]n[ X�d R b W U [ R X RYf
U j�]/^ ] s	^ [ U ] ^na T [ X�\ � W�X�Z � ��[ T WY|�| S [ ] Z U R �  u�i�j�[ T ^ ] U a�^ X T W U j�] R ^ ] h
� ��  �*� � u�g f �  sOW T a T ] Z T R h-] s	j�] ^ ]=[ X U j�]*|�^ R�R f } U j�] X �  � � uD�  [ T
X R sMZ�[ T b j�W�^ \Y] Z f ^ R h U j�]	W T T a�h-| U [ R X T }�^ ] \�WY^ Z S ] T T�RYf s	j�] U j�] ^O[ UOR b b a�^ TAU j�] ^ ]
R ^�X RYU } � [ ] S Z�[ X�\ � ����6@!�  ��� � u

� i�j�]*] ��[ T U ] X U [ W S dYW�^ [ WY` S ] ! �b WYX4X R sD`�]*[ X T U W�X U [ W U ] Z U R � � U j�^ R a�\�j R a U;U j�]
^ ] h-W�[ X�Z�] ^ RYf�U j�];[ X T U WYX U [ W U ] Z6b R X�\�^ a�] X�b ] U j�] R ^ ] hnu

� ��"@ �  � � � [ T ] S [ h-[ X�W U ] Z f ^ R h U j�]*WYX U ] b ] Z�] X U T;RYfAU j�]=[ X T U W�X U [ W U ] Z1b R X�x
\Y^ a�] X�b ] U j�] R ^ ] h ` � � � � � � � � � � � � u

i�j�] � U j T U ] | RYf�U j�[ T b � b S ] S ] W d�] T

� � � # # # ���  
�� t �� � � @��  � � �A!  � � v,> # # #�>4t � �&@!� � �C! ��v

@
� �+�'# # # � � � � � �� # # # � � !  � �$# # # ! � #

��

_ f U ] ^ � T U ] | T;R fOU j�[ T b � b S ] } U j�]-^ [ \Yj U j�WYX�Z T [ Z�] RYf�U j�]-b R X�b S a T [ R X/j�W T `�] ] X f a S S �
[ X T U WYX U [ W U ] Z�}W�X�Z U j�];W�X U ] b ] Z�] X U T j�W d�]=W S S `] ] X/] S [ h-[ X�W U ] ZnWYX�Z U j�a T � � � # # # � �
b W�Xn`�];^ ] | S W�b ] Zn` � � � �� # # # � �� u
i�j�]�[ X�b ^ ] W T ] Z6| R s�] ^ R f b R X U ] � U a�W S ^ ] s	^ [ U [ X�\=[ T Z�a�] U R;U j�] f W�b UOU j�W U�U j�]	dYW S a�] T

R f ] ��[ T U ] X U [ W S dYW�^ [ WY` S ] T WY^ ] f R a�X�Z1` � W-^ ] b a�^ T [ d�]=[ XYd R b W U [ R X R fAU j�];^ ] s	^ [ U ] ^ }a T [ X�\
WYXMWYa�\�h-] X U ] ZMb R X U ] � U u�g U [ T b R h-h R X f R ^-b R X�Z�[ U [ R X�W S ^ ] s	^ [ U ] ^ T-U R W S T R [ XYd R cY]
U j�] h T ] S d�] T ^ ] b a�^ T [ d�] S �=U R;T RYS d�]�b R X�Z�[ U [ R X T } T R b R X U ] � U a�W S ^ ] s	^ [ U [ X�\�b W�X*`�] U j R a�\Yj U
R f W T W-^ ] �X�] h-] X U�RYf b R X�Z�[ U [ R X�W S ^ ] s	^ [ U [ X�\*h-WYZ�];| RYT T [ ` S ];` �6U j�] T U ��S [ m ] Z f R ^ h RYf
b R X�\Y^ a�] X�b ]=^ a S ] T u

� � ��-�+� �� ��+/ ����
��� ��+�
���+  �� +�%
_ � � � ���  �  � �  ) � � �  ��� � ) �  � � � [ T W4b R X�\Y^ a�] X�b ]n^ a S ]-s	j�] ^ ] U j�]nb R X T U WYX U j�W T W
j�[ \Yj�] ^ R ^ Z�] ^ U � |�] uOe R ^�] ��W�h-| S ] }[ X

t � ��� � v,>4t = �,# � �!� �'@�� � ����� �Kv
@

 � ����� �  � ����� � � �
t ~ u � v

U j�]6b R X T U WYX U  � �;j�W T;U � |�]1w�t �*� ��v
� �*� �Au/i�j�] ^ ]6W�^ ] U s R X�] s [ T T a�] T;U R
WYZ�Z�^ ] T T [ X U j�[ T	T ] U U [ X�\�w U j�]��^ T U [ TOU j�]=j�[ \�j�] ^ R ^ Z�] ^	X�W U a�^ ] R fAU j�]=b R X T U WYX U �9U j�[ T

� �



^ ] � a�[ ^ ] T ��x ^ ] Z�a�b U [ R X=WYX�Z;x WY` T U ^ W�b U [ R X T U ] | T �YU j�] T ] b R X�Z*[ TKU j�W U |�W�[ ^ ] Z=WY` T U ^ W�b U [ R X T
WY^ ] RYf U ] Xn] X�b R a�X U ] ^ ] Z �9U j�[ T ^ ] � a�[ ^ ] T�U j�];WY|�| S [ b W U [ R X R f ^ ] Z�a�b U [ R X T U ] | T�f R ^�|�WY[ ^ T u
i�j�a T W�X�[ X T U W�X�b ] R f	U j�]nb R X�\�^ a�] X�b ]1^ a S ]6b WYX f ] W U a�^ ]nW�X�WYX U ] b ] Z�] X U = �,#"� ��@
� � � ��� ��}�s	j�] ^ ]=] S ] h-] X U T�RYf �/h-W � `] U a�| S ] T	R f dYW�^ [ WY` S ] T u
e R ^	W6b R X�b ^ ] U ]*] ��WYh-| S ] RYf j R s U j�]=h-W U b j�] ^	b WYX/`]*a�|�\Y^ W�Z�] Z U R j�WYX�Z S ] T a�b j

^ a S ] T }�s�]�s	[ S S b R X T [ Z�] ^�WYX1WY|�| S [ b W U [ R X R f t ~ u � v uOz�a�|�| R�T ] U j�W U W U ] ^ h

let t �'� � # # # � � v ��� in %

[ T ] X�b R a�X U ] ^ ] Z4Z�a�^ [ X�\ U ^ W d�] ^ T W S }KWYX�Z/W T T a�h-] U j�W U	U j�]*^ ] s	^ [ U ] ^	j�W T W S ^ ] W�Z � WYb b a�x
h=a S W U ] Z/W6b R X U ] � U�� u;i�j�]=W�b U a�W S � Z�] ] | � T � X U W � RYfAU j�] U ] ^ h�[ T a�X�^ W d�] S S ] Z/` �1U j�]
T ] h-W�X U [ b T�RYf  � � }W�X�Z U j�]�sOW �nU j�W U |�WY[ ^ ] Z S WYh*`Z�W*W�` T U ^ WYb U [ R X T W�^ ];] X�b R Z�] Z�w

let t � � � # # # � ��v���� in %
�  � � t  	t � � � # # # � � ��v # %/v �
�  � ��t � � ( � 0 � � ��t  � � # � � ( � 0 � � ��t  � � # # # # � � ( � 0 � � ��t  � � � � � ��# %/v v v �C�

WYX�Z U j�a T�U j�];[ X T U WYX�b ] R f t ~ u � v�sO]=b R X T [ Z�] ^	[ T
� �A!�>�t = �6# � �A!&@ t  �t �,� � # # # � � � v # %/v � � ��� �Kv
@

 � � t  	t � � � # # # � � ��v # %/v � �  � ������!$#
t ~ u ��v

i�j�] f R�S S R s	[ X�\ T U ] | T W�^ ] U WYcY] X�w
{ u � ] s	^ [ U ]�� [ X � } R ` U W�[ X�[ X�\ � �  � � � � uDg XM\�] X�] ^ W S }�W�^ `�[ U ^ WY^ � X�] s
W T T a�h-| U [ R X T b WYX#WY|�|�] W�^6W T W�^ ] T a S U1R f `�] [ X�\�[ X U ^ R Z�a�b ] Z#[ X U j�]/|�^ R�R f=RYf
���� � � u4i�j�]nW�a U R h-W U [ b-] � U ^ W�b U [ R X RYf�U ] ^ h-[ X�W U [ R X4b R X�Z�[ U [ R X T s	[ S S `]
[ h-| S ] h-] X U ] Z1` �1U j�[ T h-] b j�W�X�[ T hnu � ]=X R s T a�` T U [ U a U ]
� � f R ^D! U j�^ R a�\Yj R a U
t ~ u ��vOW�X�Z U j�] Xn^ ] h R d�] U j�]��^ T U W�X U ] b ] Z�] X U } S ] W d�[ X�\ U j�] T [ h-| S [ �] Z6[ X T U WYX�b ] w

� � 
�� t = �,#�� ��� �$@ t  �t �,� � # # # � � � v # %/v � � ��� �Kv

@
 � � t  �t � � � # # # � � ��v # %/v � �  � ����� � � #

��
t ~ u � v

~ u � R X T [ Z�] ^ U j�];X�] � U WYX U ] b ] Z�] X U
= �6#�� �!� � @ t  �t �,� � # # # � � � v # %/v � � � � �6#

� ] | S W�b ] � U j�^ R a�\�j R a U ` �6U j�] U a�| S ]-t � � � # # # � � ��v f ^ R h U j�] R ^ [ \Y[ X�W S�U ] ^ hnw
t � � � # # # � � ��v���� � @�t  	t � � � # # # � � ��v # %/v�t � � � # # # � � ��v���� � t � � � # # # � � ��v #

i�j�] ^ ]=[ T X R s�W-|�WY[ ^ ] Z ��x ^ ] Z�] �nWYX�Z1[ U b W�Xn`];^ ] Z�a�b ] Z�}^ ] U a�^ X�[ X�\
4t � � � # # # � � ��v��!� � @!% ��� � t � � � # # # � � ��v #

��{



� u	_	a�\�h-] X U�U j�]=b R X U ] � U�� s	[ U j�t �'� � # # # � � � v	� � ��W�X�Z/^ ] s	^ [ U ]
%4u=i�j�] X4Z�[ T x
b j�WY^ \�]-t � � � # # # � � ��v ��� � u�i�j�[ T � [ ] S Z TOU j�] U j�] R ^ ] h

� � 4t � � � # # # � � ��v���� � @ % �!% � #

��u	� � |�WY[ ^ ] Z ��x ] ��|�WYX T [ R X�WYX�Z U ^ W�X T [ U [ d�[ U �4R f ] � a�W S [ U �/U j�] f RYS S R s	[ X�\1j�W T X R s
`] ] X1|�^ R d�] Z�w

� � 
�� t � � � # # # � � ��v��!� �

@
t  �t �,� � # # # � � � v # %/v�t �'� � # # # � � � v���t  	t �'� � # # # � � � v # % � v�t �,� � # # # � � � v

��

� u	_	` T U ^ W�b U t � � � # # # � � ��v U R �KuAi�j�[ T [ TKT a�^ |�^ [ T [ X�\ S ��U ] Z�[ R a T � [ U W�h R a�X U TKU R b j�] b cYx
[ X�\ U j�W U X R X�] R f�U j�]=dYWY^ [ W�` S ] T [ X�t �,� � # # # � � � v R b b a�^ f ^ ] ]*[ X T a�` U ] ^ h T;R U j�] ^
U j�WYX R b b a�^ ^ ] X�b ] T	RYf t �'� � # # # � � � v u
� �  = �,#�� ��� � @�t  �t �,� � # # # � � � v # %/v � � t  �t �'� � # # # � � � v # % � v �6#$t ~ u ��v

��u	_	|�| S �-U j�] T a�` T U [ U a U [ R X ��� )�  �t �,� � # # # � � � v # % � U R t ~ u � v�W�X�Z U j�] Xna T ] � � � � �
� � � � � � U R ] S [ h-[ X�W U ]=t ~ u ��v w

� � ��� �   � � t  �t � � � # # # � � ��v # %/v � �  � � t  �t � � � # # # � � ��v # % � v � � #

r R s U j�]6^ ] | S WYb ] h-] X U b WYX�`�]6|�] ^ f R ^ h-] Z�u�i�j�]n[ h-| R ^ U WYX U=U j�[ X�\/WY` R a U*U j�] T ]
[ X U ^ [ b W U ]*h-W�b j�[ X�W U [ R X T [ T�U j�W U;U j�]-` R a�X�Z/dYWY^ [ W�` S ] T [ X U ^ R Z�a�b ] Z4` � W1`�[ X�Z�[ X�\ R |�x
] ^ W U R ^ T a�b j4W T let h*a T U `�] f ^ ] ] Z/`�] f R ^ ] U j�]*` R Z �/RYf�U j�] let [ T ^ ] s	^ [ U U ] X�}KW�X�ZU j�W U	U j�];`�[ X�Z�[ X�\*`�] U ^ ] W U ] Z1W T W-a�X�[ U u�i�j�a T s	j�] X1^ ] s	^ [ U [ X�\ U j�] T ] b R X�Z1b S WYa T ] RYf
��a�[ b c T R ^ U }

� ��� ��� � t � ����� ��� ��� v� � � �;t 
 � � 
 � v���� ��� � t  2!$#$� ���%! �'� � � � 	 � � 	 v
( )
� ��� ��� � t � ����� 
 � v"*
# � %,* � ��� ��� � t ��� �$� 
 � v �

U j�]n`�[ X�Z�[ X�\�t 
 � � 
 � v�� � ��� � t  "!$#2��� �9! �'� � � � 	 � � 	 v*[ T W�Z�Z�] Z U R/U j�]nb R X U ] � U `] f R ^ ]
|�^ R b ] ] Z�[ X�\ U R ^ ] s	^ [ U ] U j�]�` R Z �6RYfKU j�] let u�_	XnW S U ] ^ X�W U [ d�]	s R a S Z6`�] U R-R h-[ UOU j�]|�WY[ ^ ] Z �Kx ^ ] Z�a�b U [ R X T U ] | T }�`�a UOU j�] X U j�]	b R X�\�^ a�] X�b ]�^ a S ]	WY|�| S [ b W U [ R X=s R a S Z6^ ] � a�[ ^ ]
X R U	R X S �-U j�W U


 � � � � � t � ��� � t  "!$#���� �%! �'� � � � 	 � � 	 v v

 ��� � ) 1�t � ��� � t  2!$#$� ���%! �'� � � � 	 � � 	 v v �

`]=WYZ�Z�] Z U R-U j�]=b R X U ] � U }K`�a U	U j�W U 
 � WYX�Z 
 � `�]=] ��|�WYX�Z�] Z R a U [ X U j�]=` R Z � `] f R ^ ]
^ ] s	^ [ U [ X�\�|�^ R b ] ] Z�] Z�}	s	[ U j U j�]/^ ] T a S U6U j�W U6U j�] T j�W�^ [ X�\�[ X U ^ R Z�a�b ] Z#` �MU j�] letb R X T U ^ a�b U [ T�S R�T U u=_�d R [ Z�[ X�\ T a�b j4|�[ U f W S S T [ T ] T T ] X U [ W S [ X U j�]*WYa U R h-W U [ b=] � U ^ W�b U [ R X
R f a�X�Z�] ^ T U WYX�Z�W�` S ] U ] ^ h-[ X�W U [ R Xnb R X�Z�[ U [ R X T u

��~



��a�^*W�|�|�^ R W�b j9W S T R j�WYX�Z S ] T W4b R h-h R X�|�^ R ` S ] hnw6s	j�] XM|] ^ f R ^ h-[ X�\/W4j�[ \Yj�] ^
R ^ Z�] ^K^ ] s	^ [ U ] } dYW�^ [ WY` S ]AX�W�h-] T�f ^ R h U j�]�^ ] s	^ [ U ]�^ a S ] R f U ] X;\Y] U a T ] Z=[ X T U ] W�Z RYf X�WYh-] T
f ^ R h U j�] T a�` U ] ^ h `] [ X�\�^ ] s	^ [ U U ] X�uAi�j�]�WY` R d�]OW S \ R ^ [ U j�h�h-WYcY] TAT a�^ ] U R [ X T U W�X U [ W U ]
U j�]�^ ] s	^ [ U ]�^ a S ]As	[ U j=X�WYh-] T�f ^ R h U j�] T a�` U ] ^ h�`] f R ^ ]Oh-WYc�[ X�\ U j�]O^ ] | S W�b ] h-] X U uAe R ^
R a�^	WY|�| S [ b W U [ R X�} U j�[ T [ T [ h-| R ^ U WYX U } T [ X�b ]�s�]�s�WYX U	U R |�^ ] T ] ^ d�] U j�]=X�WYh-[ X�\ T b j�] h-]
a T ] Z1[ X U j�] T R a�^ b ];|�^ R \Y^ W�hn}�] T |�] b [ W S S � s	j�] X1] � U ^ W�b U [ X�\ U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T u

� � ��� 5/<2<2(*:��

i�j�]*`�W T [ T ] X�a�h-] ^ W U ] Z4[ X U j�[ T b j�W�| U ] ^;[ T ^ ] S W U [ d�] S � ] W T �/U R |�^ R d�[ Z�] u*��a�[ S Z�[ X�\ R X
`�W T [ b1[ X f ] ^ ] X�b ]1^ a S ] T WYX�ZMW T [ h-| S ]1|�^ [ X�b [ | S ] RYf Z�] �X�[ U [ R X�}OsO]/j�W d�] T j R s	XMj R s
U j�]	^ ] � a�[ ^ ] Z6`�WYb c�\Y^ R a�X�Z U j�] R ^ �6R f sO] S S f R a�X�Z�] Z�X�] T T }[ X�Z�a�b U [ R X�}�WYX�Z6^ ] b a�^ T [ R X6b W�X
`]/Z�] ^ [ d�] Z�u�i�j�]1sO] S S f R a�X�Z�] Z9^ ] b a�^ T [ R X U j�] R ^ ] h [ T-U j�]1h R�T U-U ] b j�X�[ b W S |�W�^ U6RYf
U j�] U j�] R ^ ] h |�^ R d�[ X�\-] � R ^ U �U j�];] S ] h-] X U W�^ � ] ��| R�T [ U [ R X6s�]=j�W d�]=\Y[ d�] X RYf [ U T |�^ R�R f
T j R a S Zn] X�WY` S ] U j�] U j�] R ^ ] h U R `];|�^ R d�] Zns	[ U j1] W T ];[ X R U j�] ^ T ��T U ] h T u
i�j�]6h R�T U Z�[ � b a S U |�W�^ U*R f�U j�]6Z � X�W�h-[ b T ^ ] � a�[ ^ ] Z�` �4U j�] TFL T ��T U ] h [ T;U j�][ h-| S ] h-] X U W U [ R X RYf Wnb R X U ] � U a�W S ^ ] s	^ [ U ] ^;WYZ�] � a�W U ] U R6U j�] U W T c RYf ] � U ^ WYb U [ X�\ U ] ^ x

h-[ X�W U [ R X1b R X�Z�[ U [ R X T u���a�^�^ ] s	^ [ U ] ^;j�W T W�Z�dYWYX�b ] Z f ] W U a�^ ] T X RYU W dYW�[ S WY` S ]=[ X R U j�] ^
^ ] s	^ [ U ] ^ T t j�WYX�Z S [ X�\/[ X T U WYX�b ] T-R f j�[ \Yj�] ^ R ^ Z�] ^*b R X�\�^ a�] X�b ] U j�] R ^ ] h T s	[ U j�|�WY[ ^ ] Z
 �x WY` T U ^ W�b U [ R X T }�[ X9|�WY^ U [ b a S WY^ v u#_�\YW�[ X�}OsO] U j�[ X�c U j�W U6R a�^-|�^ ] T ] X U W U [ R X9[ T b S ] W�^
] X R a�\Yj U R ] X�W�` S ]n] W T � Z�a�| S [ b W U [ R X RYf	U j�]n^ ] � a�[ ^ ] Z f a�X�b U [ R X�W S [ U � u�ea�^ U j�] ^ h R ^ ] }
b R X U ] � U a�W S ^ ] s	^ [ U [ X�\=[ TOT a�b jnWYX6[ h-| R ^ U W�X U |�^ R�RYf�U R�R�S�U j�W U W�X �6T ] ^ [ R a T d�] ^ [ �b W U [ R X
T ��T U ] hDs	[ S S j�W d�] U R ] h=`�^ W�b ]�[ U ] d�] X U a�W S S � }WYX�Z U j�]�] ��| S W�X�W U [ R X-\�[ d�] Xnj�] ^ ] T j R a S Z
b S W�^ [ f �-U j�];[ h-| R ^ U WYX U [ h-| S ] h-] X U W U [ R X-[ T T a�] T u
z�[ X�b ] U j�]6h-WYb j�[ X�] ^ �4R fOU j�]6X�] � U b j�W�| U ] ^=a T ] T;U j�] U j�] R ^ ] h T }AZ�] �X�[ U [ R X4|�^ [ X�x

b [ | S ] T }KWYX�Z4|�^ R�R f h-] b j�W�X�[ T h T	f ^ R h U j�[ T b j�W�| U ] ^ } � ( � ( } f ^ R h U j�]*a�X�Z�] ^ S � [ X�\n|�^ R�R f
T ��T U ] hn}�WYX � [ X�b R X T [ T U ] X�b ��U j�W U b R a S Z�^ ] T a S U-f ^ R h a T [ X�\ R a�^-h-WYb j�[ X�] ^ � s	[ S S W S x
^ ] W�Z � `�]6Z�] ^ [ dYW�` S ]-[ X U j�] R ^ [ \�[ X�W S�T ��T U ] hnu�i�j�a T TFL [ T=T W f ] U R a T ] u�i�j�W U*U j�]f a�X�b U [ R X�W S [ U � TFL |�^ R d�[ Z�] T [ T X RYU�U ^ [ d�[ W S s	[ S S `�]�] T U WY` S [ T j�] Zn[ X U j�];X�] � U b j�WY| U ] ^ u

� �



� �



��� 	�� ��� ���

� � � � 	 � 	�� 	 �
	 ���

g X U j�[ T b j�W�| U ] ^6s�]/Z�[ T b a T T6U j�]/W S \ R ^ [ U j�h T*U j�W U WY|�| S �9U j�] T U W U [ b1W�X�Z#Z � X�W�h-[ b
a U [ S [ U [ ] T Z�] T b ^ [ `�] Z�[ X U j�]-|�^ ] d�[ R a T b j�WY| U ] ^ u � ] T U WY^ U ` �4T j R s	[ X�\1j R s f a�X�b U [ R X T
WY^ ]*Z�] �X�] Z/s	j�] X U j�] U ] ^ h-[ X�W U [ R X1^ ] S W U [ R X1[ T c�X R s	X�u*i�j�[ T [ T X RYU WYX/W U R h-[ b=W�b U w
[ h-| R ^ U WYX UnT a�`�x W S \ R ^ [ U j�h T [ XYd R�S d�]/W9|�W U U ] ^ X�x h-W U b j�[ X�\ U ^ W�X T S W U [ R X�} U ] ^ h-[ X�W U [ R X
b R X�Z�[ U [ R X4] � U ^ W�b U [ R X�}AWYX�Z�W�a U R h-W U ] Z�|�^ R�R f	R f W1b a T U R h-[ m ] Z4[ X�Z�a�b U [ R X U j�] R ^ ] hnu
g X T a�` T ] � a�] X U�T ] b U [ R X T }�sO] T j R s�j R s U R ^ ] S W �-dYW�^ [ R a T ^ ] � a�[ ^ ] h-] X U T w��^ T U } U j�];^ ] x� a�[ ^ ] h-] X U	U j�W U W U ] ^ h-[ X�W U [ R Xn^ ] S W U [ R Xn`�] T a�|�| S [ ] Z1W U Z�] �X�[ U [ R X U [ h-];[ T Z�^ R |�|] Z �
T ] b R X�Z�} U j�]=^ ] � a�[ ^ ] h-] X U�U j�W U	U j�]*Z�] �X�[ U [ R X1`]=W ) � � � � � U ] ^ h�[ T	S [ `] ^ W S [ m ] Z �9U j�[ T
b R X T [ Z�] ^ W�` S � ] � U ] X�Z T�U j�] T b R |�] RYf TFL T [ X�b ] T a�b j4Z�] �X�[ U [ R X T b WYX4^ ] |�^ ] T ] X U |�^ R x\Y^ W�h T b j�] h-] T }�s	j�[ b j/WY^ ]=b R h-h R X S � a T ] Z U R [ h-| S ] h-] X U |�^ R \�^ WYh U ^ WYX T f R ^ h-W U [ R X
U ] b j�X�[ � a�] T u

� � � � & �4,/. 7A. +6,/) � . 7)� 7�&;:�<?. ,1(=7A. +6, :A&;B (=7A. +6,/)

i�j�]	[ X U ] ^ f W�b ] U R TFL [ T b ] X U ] ^ ] Z6W�` R a U�U j�]	WYb UORYf Z�] �X�[ X�\;W f a�X�b U [ R X�wA\�[ d�] X T R h-]|�W U U ] ^ X�x h-W U b j�[ X�\ T U ��S ];^ ] b a�^ T [ R X1] � a�W U [ R X T
��t � ��� � v � ��� � �

uuu
�At � ��� ��v � ��� � �

WYX�Z1W U ] ^ h-[ X�W U [ R X6^ ] S W U [ R X � } U j�] T ��T U ] h T U ] | T�U j�^ R a�\YjnW-Z�] �X�[ U [ R XnW S \ R ^ [ U j�hnw
{ u	i�j�] f a�X�b U [ R XnZ�] T b ^ [ | U [ R X1[ TOU ^ WYX T S W U ] Zn[ X U R W f a�X�b U [ R X�W S  ����6# � �
~ u	i�j�]�`�W T [ bA|�^ [ X�b [ | S ] RYf Z�] �X�[ U [ R X�[ T WY|�| S [ ] Z U R Z�] �X�]����� � 
 � � � t  ����6# ��v �
� u	i�j�]=^ ] b a�^ T [ R X U j�] R ^ ] h t i�j�] R ^ ] h ~ ��v�[ T W�|�| S [ ] Z U R*U j�]=Z�] �X�[ U [ R X1W�X�Z U j�] X
T R h-];`�W T [ b T [ h-| S [ �b W U [ R X T W�^ ];|] ^ f R ^ h-] Z �

��u	i�] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T WY^ ];] � U ^ W�b U ] Z � W�X�Z
���



� u	_	XM[ X�Z�a�b U [ R X9|�^ [ X�b [ | S ]1[ T Z�] ^ [ d�] ZM` � [ X T U W�X U [ W U [ X�\4WYX�ZMh-WYX�[ |�a S W U [ X�\ U j�]
sO] S S f R a�X�Z�] Zn[ X�Z�a�b U [ R X U j�] R ^ ] h t i�j�] R ^ ] h ��v u

��a�^=Z�] T [ \YX�W S T R W S S R s T;f a�^ U j�] ^ T U ] | T=U R `�]6[ X�b S a�Z�] Z�W T�� | RYT U x |�^ R b ] T T R ^ T �1U R
T U ] |���u/g X�|�W�^ U [ b a S W�^ } U j�]6Z�] T [ \YX�W S S R s T�f R ^;W/|�^ R d�] ^ U j�W U;U ^ [ ] T;U R ] T U WY` S [ T j U j�]
sO] S S f R a�X�Z�] Z�X�] T T=RYf�� W T s�] S S W T W1|�^ R d�] ^ U j�W U W U U ] h-| U T�U R ] S [ h-[ X�W U ] U j�] U ] ^ h-[ x
X�W U [ R X/b R X�Z�[ U [ R X T u � j�W U ] d�] ^ U j�] T a�b b ] T T=RYfOU j�] T ]6| R�T U |�^ R b ] T T R ^ T }�W U;U j�]-] X�Z RYf
W S S�U j�[ T h-W�X�[ |�a S W U [ R X6W*b R X T U W�X U Z�] X R U [ X�\ U j�] f a�X�b U [ R Xnj�W T `�] ] X1Z�] �X�] Z1WYX�Z U j�]
f RYS S R s	[ X�\*WY^ ];^ ] U a�^ X�] Z�w

� i�j�] R ^ [ \�[ X�W S ^ ] b a�^ T [ R Xn] � a�W U [ R X T }W T W U j�] R ^ ] h RYf�U j�];j RYT U�S R \�[ b �

� _	X4[ X�Z�a�b U [ R X U j�] R ^ ] hn}�s	j�[ b j T ] ^ d�] T W T	U j�]*h-W�[ Xns�W �1U R ^ ] W T R X4WY` R a U�U j�]
f a�X�b U [ R X � W�X�Z

� � j�W U ] d�] ^ U ] ^ h-[ X�W U [ R Xnb R X�Z�[ U [ R X T�T a�^ d�[ d�]=| R�T U |�^ R b ] T T [ X�\�u	i�j�] T ]*^ ] h-W�[ XnW T
b R X T U ^ WY[ X U T W U U W�b j�] Z U R=U j�]	^ ] b a�^ T [ R X6] � a�W U [ R X T WYX�Z U j�]	[ X�Z�a�b U [ R X U j�] R ^ ] hnu

�	����
�� + u � R X T [ Z�] ^ U j�] f R�S S R s	[ X�\=|�^ R \�^ WYhnw

����� ( � ) � t �,� � v � if �D� � � � then ����� ( � ) � t ��� { � � v else �6#

i�j�[ T�f a�X�b U [ R X�} R ^�b S RYT ]�^ ] S W U [ d�] TOR f [ U }�[ TOR f U ] X f R a�X�Z6[ X T � h=` RYS [ b T ��T U ] h T�T [ X�b ]
[ U [ T j�] S | f a S�f R ^-^ ] X�WYh-[ X�\4` R a�X�Z�dYW�^ [ WY` S ] T [ X U j�]1b R a�^ T ] R f;T a�` T U [ U a U [ R X�} R ^-[ X
� ^ ] X�WYh-[ X�\;dYWY^ [ W�` S ] T WY|�W�^ U � |�^ [ R ^ U R a�X�[ �b W U [ R X�u�i�^ � [ X�\ U R Z�] �X�] ����� ( � ) � f R ^ h-W S S �
j�W T WY|�|�W�^ ] X U S � \Y[ d�] X T R h-]	WYa U j R ^ T Z�[ � b a S U � } � ( ��( }z�] b U [ R X-� RYf # ��~ % uAi�j�]�] T T ] X U [ W S
Z�[ � b a S U � s	[ U j � ��� ( � ) ��[ T	U j�W U [ U ^ ] b a�^ T ] T;R X4W S WY^ \�] ^�W�^ \Ya�h-] X U WYX�Z T R [ U�U W�cY] T W
h R h-] X U�RYfU j R a�\Yj U�U R a�X�Z�] ^ T U W�X�Z-] ��W�b U S � s	j � [ UAU ] ^ h-[ X�W U ] T uAi�j�] ^ ]	W�^ ]�W UOS ] W T U W
b R a�| S ] RYf ^ ] S W U [ R X TOU j�W U ] ��| S W�[ X6s	j � � ��� ( � ) � U ] ^ h-[ X�W U ] T t U j�] T ] b R X�Z1[ TOf ^ R h l W U U
�;WYa f h-W�X�Xv u

�:� � � 5�� �% 	t �,� � v # � � ) / � 	�t � � � � � t  2!$#�� 7A!�v � v
�:� � � 5�� �% 	t �,� � v #�t �:�  t � v � { v68 �

k	T [ X�\ U j�] �^ T U W T-R a�^ U ] ^ h-[ X�W U [ R X�^ ] S W U [ R X�} U j�] T U ] | T [ X U j�]nZ�] �X�[ U [ R X�|�^ R b ] T T
] S W�` R ^ W U ]�W TOf R�S S R s T w

�  �!
�%  �/� � ��
 " g X U j�[ TnT [ h-| S ]1b W T ]Y}	s�] � a T U  Ax W�` T U ^ WYb U6U j�]4WY^ \�a�h-] X U T WYX�Z U j�]
^ ] b a�^ T [ d�] S �nR b b a�^ ^ [ X�\ f a�X�b U [ R X6dYWY^ [ W�` S ] U R \�] U

 E ��� !/t �6� � v # if �:� ��� � then E ����!6t ��� { � � v else �,#

i�j�] U ^ WYX T S W U [ R X R f Z�] �X�[ U [ R X T s	[ U j6h R ^ ]	b R h-| S ] �-|�W U U ] ^ X T�R X U j�] S ] f U x j�WYX�Z
T [ Z�];[ T Z�] T b ^ [ `] Zn[ X1z�] b U [ R X � u � u

� �



� � � � � � � � �

��t � ��� � v��A��� � � # � %
uuu

��t � ��� � v��A��� � � # ��%

 ����6# ��� � � � � �  �$� � � ) � �  ��� � � � � � � ���
�� �

���� 	
�  � � 
 � � � t  ����,# ��v 
 � " � � � � � ) � � � �

�
� � t � v  = �,# � t ��v�� t  ����6# ��v;t � � � � ��v�� � � � � ��� � � � � �  � ) � � � � � �

� � � � � � � � � � � " ��� � � � �

�
� � t � v  � t � ��� � v��C��� � � # � � � � � ��� � %

uuu
� � t � v  � t � ��� ��v �A��� � � # � � � � � ��� � %

�Kx  � � ��) � � � � �
� � � ) ( � � � � � � �  � � �
) � � �  � � ��) � � � �

�
� � t � v � � � � � � # # # � � � � 	 �  � t � ��� � v��C��� � �

uuu
� � t � v � � � � � � # # # � � � � 	 �  � t � ��� � v��A��� � �

� �  � � ��� � � � �
) � ����� � � � �
� � �  � ) � � � �

��� � t � v �
��� � � � � # # # � ��� � � 	 �
uuu

  � � � � � # # # �   � � � 	 �
� �  � � �
�� �  �  �

������ 	
� � � � � � �

�

����
�
� � t � v �� � � � � # # # � � � � 	 �
uuu� � � � � # # # � � � � 	 �

� ���
�  � � �$# � � �

�� �  �
� � � ��) � � � �

� �
� � � � � � � � � ��� � � ���  � t � ��� � v��A��� � �

uuu
� � � � � � � � � ��� � � � �  � t � ��� ��v��C��� � �

� � � � � � � � � ��� � � ��� � � � �  � � �$#�� � �

� � � � � � � � �
�� �  � �
� �  � � � � � � � �
) � � ��� � � � � �

eA[ \Ya�^ ] � u { w�i�j�]=|�^ R b ] T T�RYf Z�] �X�[ U [ R X
���



- +�� 
�� � � ��
 " l W�cY] U j�];Z�] �X�[ U [ R X
����� ( � ) �� � � 
 � ��t �:� � � 5�� �  �t �6� � v # � � ) / � 	�t � � � � � t  "!$#�� 7C!�v � v v

t  E ����!1t �6� � v # if �D� ��� � then E ��� !6t ��� { � � v else �Kv #

o�[ U j�] ^ R f�U j�]-|�^ [ X�b [ | S ] T;RYf Z�] �X�[ U [ R X f ^ R h z�] b U [ R X ~ u { u ~ j�W T X RnU ^ R a�` S ]-[ X
WYb b ] | U [ X�\ U j�[ T�f R ^ h*a S W�u

� � �� �  +/���� % � ��
 � -�+/�� + 
 " � � WY|�| S [ b W U [ R X RYf � � � � � ��� � � � �As	[ U j*i�j�] R ^ ] h ~ ��}
sO]�\�] UKU j�] f RYS S R s	[ X�\ U j�] R ^ ] h t U j�]AsO] S S f R a�X�Z�] Z�X�] T T b R X�Z�[ U [ R X;j�W T `�] ] X T j�a�X U ] Z
U R=U j�];W T T a�h-| U [ R X T v w

� � t �:� � � 5�� �  �t �6� � v # � � ) / � 	�t � � � ��� t  "!$#�� 7C!�v � v v
 ����� ( � ) � t �,� � v �

[ f t �:� ��� � v U j�] X
t � ��� ( � ) � � �D� � � 5�� ��t  �t �6� � v # � � ) / � 	�t � � � ��� t  "!$#�� 7C!�v � v v � t �,� � v v
t � � { � � v
] S T ] �6#

�	� �  �!���$� +/ 
 � 
��/� � ��
 ����
���� � � ��
�%�" i�j�] R ^ [ \Y[ X�W S ^ ] b a�^ T [ d�]-b W S S ����� ( � ) � t � � { � � v
j�W T X R s�`�] ] Xnb R X�d�] ^ U ] Z1[ X U R W-b R X T U ^ WY[ X�] Z f R ^ hnw

t ����� ( � ) � � �:� � � 5�� ��t  �t �6� � v # � � ) /�� 	�t � � � ��� t  2!$#�� 7A!�v � v v � t �6� � v v t � � { � � v #

i�j�]	|�^ R b ] T TORYf ] � U ^ W�b U [ R X U ^ WYZ�] TOT a�b j6b R X T U ^ W�[ X�] Z R b b a�^ ^ ] X�b ] TOf R ^ U j�] R ^ [ \�[ x
X�W SR b b a�^ ^ ] X�b ] T }�`�a UOU j�[ T�U ^ WYZ�]�b W�X R X S � j�WY|�|�] X-s	j�] X U j�] � �  � � � � � � � � ) � � �
��� � � � �9b W�X�`]6|�^ R d�] Z�u���a�^=h-WYb j�[ X�] ^ � ] X f R ^ b ] T=U j�[ T ^ ] � a�[ ^ ] h-] X U ` ��S R \�[ b �
U j�]=^ ] | S WYb ] h-] X U [ T W�b j�[ ] d�] Z4` � |�] ^ f R ^ h-[ X�\-W�X/[ X f ] ^ ] X�b ]=s	[ U j/i�j�] R ^ ] h { ��u
i�j�]	Z�] U WY[ S T�RYf ] � U ^ W�b U [ R X-W�^ ]	Z�] d�] S R |�] Z6[ Xnz�] b U [ R X � u ~ }�s	j�] ^ ]�[ U [ T Z�] T b ^ [ `�] Z
j R s U ] ^ h-[ X�W U [ R X1b R X�Z�[ U [ R X T W�^ ]=b W�| U a�^ ] Z/W�X�Z/`�^ R a�\�j U;R a U�U R-U j�] U R |�x S ] d�] S
R fAU j�]*Z�] �X�[ U [ R X�} T R-U j�W U WYa U R h-W U [ b;h-] U j R Z T b WYX/j�W d�]=] W T � WYb b ] T T [ X U j�] [ ^
W U U ] h-| U T�U R |�^ R d�] U j�] hnu	g fAU j�] T ]=h-] U j R Z T�f W�[ S } U j�] U ] ^ h-[ X�W U [ R Xnb R X�Z�[ U [ R X T
WY^ ] U j�] X-W S T R ] W T [ S � WYb b ] T T [ ` S ] f R ^ U j�]	a T ] ^ U R W U U ] h-| U uA_�X-[ h-| R ^ U W�X U�f WYb U [ T
U j�W U�U j�]�] � U ^ WYb U [ R X*W S \ R ^ [ U j�h�[ T [ h-| S ] h-] X U ] Z*` � [ X f ] ^ ] X�b ] T U ] | T u�i�j�]�^ ] T a S U
R f ] � U ^ W�b U [ R Xn[ TOU j�] ^ ] f R ^ ]=W U j�] R ^ ] hnw
� � � t �D� � � 5�� �% �t �6� � v # � � ) /�� 	�t � � � ��� t  2!$#�� 7A!�v � v v �
�:� � � �D@ � � ) / � 	�t � � � � � t  "!$#���� { 7A!�v � v 	 � � ) /�� 	�t � � � ��� t  2!$#�� 7A!�v � v��


� ��� ( � ) � t �,� � v�� if �:� � � � then ����� ( � ) � t � � { � � v else �6#

��&



�  � & + � 
�������� � ��
 � -�+��� +�
 " _�Xn[ X�Z�a�b U [ R X U j�] R ^ ] h [ T |�^ R d�] Z�}�a T [ X�\ U j�];^ ] T a S U T
R f�U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R Xn] � U ^ WYb U [ R X�w�
� � � t �:� � � 5�� �  �t �6� � v # � � ) / � 	�t � � � ��� t  "!$#�� 7C!�v � v v �= � � #
�:� � � �

@ � � ) /�� 	�t � � � � � t  2!$#���� { 7C!�v � v 	 � � ) / � 	�t � � � ��� t  "!$#�� 7C!�v � v

�
�


= ��#�t = � � #�t �D� � � �<@C�6t 4'5 0��6� � v v;@C�6t �,� � v v"@ =$E E � #$�-t E � E � v #

i�j�];Z�] U W�[ S T�R f�U j�[ T Z�] ^ [ dYW U [ R X6W�^ ];Z�[ T b a T T ] Z1[ X1z�] b U [ R X � u ��u
� ��% � �� � ��+/% % � 
��'" i�j�]�sO] S S f R a�X�Z�] Z�X�] T T |�^ R d�] ^O] W T [ S � |�^ R d�] T�U j�]�s�] S S f R a�X�Z�] Z�X�] T T

j � | RYU j�] T [ T W�X�Z/] S [ h-[ X�W U ] T [ U�f ^ R h U j�] U j�] R ^ ] hnu � R s�] d�] ^ } U j�] U ] ^ h-[ X�W U [ R X
b R X�Z�[ U [ R X T R�S d�] ^ f W�[ S TAR X U j�]�^ ] h-W�[ X�[ X�\;j � | RYU j�] T [ T } S ] W d�[ X�\;[ U�f R ^ U j�]�a T ] ^ U R
|�^ R d�] uOg U b W�Xn`�];|�^ R d�] Z1` � [ X�Z�a�b U [ R X R X �Y}a T [ X�\ U j�] f R�S S R s	[ X�\ S ] h-h-W�w

t = �6#$�-t �Kv"@��6t ��v v;@ = ��# � � ) / � 	�t � � � � �'� � v"7 � � ) / � 	�t � � � ��� � � v #

� [ U j U j�W U W�b b R h-| S [ T j�] Z�} U j�]O^ ] b a�^ T [ R X*] � a�W U [ R X T WYX�Z U j�]O[ X�Z�a�b U [ R X U j�] R ^ ] h
b W�XnX R s�`] f ^ ] ] Z R f�U ] ^ h-[ X�W U [ R X6b R X T U ^ WY[ X U T u

� 
�� ��! + ����
�� + u
i�j�a T�U j�] U s R h R�T U [ h-| R ^ U W�X UKf WYb U T W�` R a UKU j�] f a�X�b U [ R X�} U j�]�^ ] b a�^ T [ R X=] � a�W U [ R X T

WYX�Z U j�]-[ X�Z�a�b U [ R X U j�] R ^ ] hn}�j�W d�]-`�] ] X4\�] X�] ^ W U ] Z U j�^ R a�\�j4WYX4a�X�`�^ R cY] X�b j�W�[ X RYf
[ X f ] ^ ] X�b ]Yu�_ T b W�X-`�] T ] ] X�} U j�]�s R ^ c-[ T h RYT U S �-T U ^ WY[ \�j U f R ^ sOW�^ Z�u ��a�h-WYX-b ^ ] W U [ d�[ U � }
R ^-WYa U R h-W U ] Z�^ ] W T R X�[ X�\�}O[ T ^ ] � a�[ ^ ] Z U R �X�Z U j�]n^ [ \Yj U ^ ] S W U [ R X � } U R |�^ R d�] U j�]
sO] S S f R a�X�Z�] Z�X�] T T	RYf� }W�X�Z U R ] S [ h-[ X�W U ]	WYX � ^ ] h-WY[ X�[ X�\ U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T u
g X U j�]�^ ] h-W�[ X�Z�] ^ RYf�U j�[ T b j�WY| U ] ^ }Ys�]Os	[ S S Z�[ T b a T T�U j�] T U ] | T�U W�cY] X-` �=U j�]O|�^ R b ] T T

R f Z�] �X�[ U [ R XM[ X#Z�] U W�[ S u � ]4`�] \�[ XM` � ] ��WYh-[ X�[ X�\ U j�]1s�W � [ X9s	j�[ b j�b R X U ] � U a�W S
^ ] s	^ [ U [ X�\=[ T a T ] Z U R ] � U ^ WYb UOU ] ^ h-[ X�W U [ R X*b R X�Z�[ U [ R X T uAr�] � U }�s�]�Z�[ T b a T TOU j�]�|�W U U ] ^ X
h-W U b j U ^ WYX T S W U [ R X U j�W U TFL a T ] T u _ f U ] ^ U j�W U }�sO]/] ��W�h-[ X�] U j�]1Z�] U WY[ S T-RYf j R sU j�]6[ X�Z�a�b U [ R X U j�] R ^ ] h f R ^=W f a�X�b U [ R X�[ T |�^ R d�] Z�u�i�j�[ T b R h-| S ] U ] T;U j�]nZ�[ T b a T T [ R X
R f j R s Z�] �X�[ U [ R X T s	[ U j�^ ] S W U [ R X T WY^ ]6`�a�[ S U u�i�j�] T a�` T ] � a�] X U6T ] b U [ R X�Z�] W S T s	[ U j
U j�]  � � � � � � � � � � �=Z�] �X�[ U [ R X R f ^ ] b a�^ T [ d�] f a�X�b U [ R X T u��Oa�[ S Z�[ X�\ R X U j�]=h-] b j�WYX�[ T h f R ^
^ ] S W U [ R X S ] T T Z�] �X�[ U [ R X T } U j�]�X�] � U	T ] b U [ R Xn[ S S a T U ^ W U ] T j R s T b j�] h-W U [ b�Z�] �X�[ U [ R X T b W�X
`];Z�] W S U s	[ U j�u

� � ��� �n7�:A(*@�7A. ,1027A&;:�<2. ,1(=7�. +-, @�+6, �/. 7A. +6,/)

z�a�|�| R�T ];W f a�X�b U [ R X ��t ��v��!�2s	[ U jn^ ] b a�^ T [ d�];b W S S T ��t ��� v$# # # ��t � � v R b b a�^ ^ [ X�\-[ X��
[ T�U R `]�Z�] �X�] Z�uO�K] U�� `�] U j�] U ] ^ h-[ X�W U [ R X-^ ] S W U [ R X�uAg X U j�]	[ X T U W�X U [ W U ] Z6^ ] b a�^ T [ R X
U j�] R ^ ] hn} U j�[ T \�[ d�] T ^ [ T ] U R-U j�]*b R X T U ^ WY[ X�] Z R b b a�^ ^ ] X�b ] T t � � � � ��v ���'# # # t � � � � ��v � �

� �



WYX�Z U j�] U ] ^ h-[ X�W U [ R X1b R X�Z�[ U [ R X T t � ������v$# # # t � � � ��v u;g X/\Y] X�] ^ W S }K] W�b j/b R X�Z�[ U [ R X
s	[ S SYR X S � `�]A|�^ R dYW�` S ]�[ X U j�]�b R X U ] � U ] ��[ T U [ X�\	W UKU j�]�^ ] b a�^ T [ d�]Ob W S SYT [ U ]Yu�i R [ S S a T U ^ W U ] }
[ X U j�] � ��� ( � ) �O] ��W�h-| S ] } U j�] U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X

� � ) /�� 	�t � � � � � t  2!$#���� { 7C!�v � v 	 � � ) / � 	�t � � � � � t  "!$#�� 7C!�v � v
[ T	R X S � |�^ R dYWY` S ];s	j�] X U j�]*b R X U ] � U=R f�U j�]=^ ] b a�^ T [ d�]*b W S S � �:� � � � � [ T�U WYcY] X/[ X U R
WYb b R a�X U uOi�j�] ) � � � � � � � t %/v R f W T a�` U ] ^ h % RYf �2[ T W*b RYS S ] b U [ R X R f�f WYb U TOU j�W U WY^ ]
U ^ a�]�`] b W�a T ] RYf s	j�] ^ ] % R b b a�^ T [ X���u�i�j�] � � � � � �  � � � � � � � � ) � ����� � � � � RYf ^ ] b a�^ T [ d�]
b W S S �At �  v�[ X=b R X U ] � U�� t �  v�� # � � � # # # � � � %�s	[ S S `] U j�] f R ^ h*a S WD� � >D# # # >:� � @ � �  ��u
g fU j�] U ] ^ h-[ X�W U [ R X;b R X�Z�[ U [ R X T�RYf W f a�X�b U [ R X=W�^ ]O|�^ R dYW�` S ] } U j�] X U j�] f a�X�b U [ R X*[ TKU R U W S u
� R s�] d�] ^ }�s	j�W U Z R ] T ) � � � � � � ^ ] W S S � h-] W�X �ng U T a T WY\�]	[ X U j�]	W�` R d�]�|�WY^ W�\Y^ W�|�j-[ T

h-] ^ ] S � [ X U a�[ U [ d�] u���a�^AW�X T sO] ^Ab R h-] T�f ^ R h�X RYU [ X�\ U j�W U }�a T [ X�\�b R X�\�^ a�] X�b ]�^ a S ] T } U j�]
b R X U ] � U	RYf ] d�] ^ �nT a�` U ] ^ hn}[ X�b S a�Z�[ X�\ U j�]�^ ] b a�^ T [ d�];b W S S�T [ U ] T }�b WYXn`]�W�a U R h-W U [ b W S S �
U ^ WYb cY] Z1` � W*^ ] s	^ [ U ]�] X�\Y[ X�] RYf�U j�];c�[ X�ZnZ�] T b ^ [ `�] Z1[ X1z�] b U [ R X ~ u � u�i�j�]=[ h-| S ] h-] X�x
U W U [ R X R f TFL ] � U ^ W�b U T�U ] ^ h-[ X�W U [ R X*b R X�Z�[ U [ R X T ` � a T [ X�\ T a�b jnW=^ ] s	^ [ U ] ^ U R ^ ] s	^ [ U ]U j�]	[ X T U W�X U [ W U ] Z-^ ] b a�^ T [ R X U j�] R ^ ] h�b R h-[ X�\ f ^ R h T U ] |4t � v R f�U j�]�Z�] �X�[ U [ R X-|�^ R b ] T T
` �6U j�] T [ X�\ S ]�b R X�Z�[ U [ R X�W S ^ ] s	^ [ U ];^ a S ]

� ��!&@ t �	� � � !�v � �����6#
g X T ] W�^ b j�[ X�\ f R ^6h-W U b j�] TnU R�U j�[ T ^ a S ] } U j�]4^ ] s	^ [ U ] ^n[ T ] T T ] X U [ W S S �MT ] WY^ b j�[ X�\

U j�];[ X T U WYX U [ W U ] Z6^ ] b a�^ T [ R X U j�] R ^ ] h f R ^�b R X T U ^ W�[ X�] Zn^ ] b a�^ T [ d�]=b W S S T uAi�j�];^ ] s	^ [ U [ X�\
|�^ R b ] T T b R X U [ X�a�] T a�X U [ S�R X�] f a S S	U ^ W d�] ^ T W S�RYf;U j�] U j�] R ^ ] h��X�Z T X R b R X T U ^ WY[ X�] Z
^ ] b a�^ T [ d�]	b W S S u�_ TAU j�]�^ ] s	^ [ U ] ^�h-WYcY] T [ U T�U ^ W d�] ^ T W S }�[ U \�W U j�] ^ T W�X�Z-Z�[ T b W�^ Z T b R X U ] � U
WYb b R ^ Z�[ X�\ U R [ U T-T U R b c R f b R X�\Y^ a�] X�b ]/^ a S ] T u�i�j�a T } U j�] T ] U6RYf b R X�\�^ a�] X�b ]1^ a S ] T
� � " � � � U j�]1X R U [ R X RYf b R X U ] � U u#i�j�[ T W�|�|�^ R W�b j9[ T \Y] X�] ^ W S W�X�Z�d�] ^ � �] ��[ ` S ]Yw1` �
W S S R s	[ X�\ U j�] T ] U�RYf b R X�\�^ a�] X�b ]�^ a S ] T�U R `]�a T ] ^ x ] � U ] X T [ ` S ]Y}�X�] s#X RYU [ R X TOR f b R X U ] � U
b W�Xn`�];[ X T U W S S ] ZnW T�U j�] � W�^ [ T ];[ X f R ^ h-W S [ m W U [ R X T ��U j�] R X S � ^ ] � a�[ ^ ] h-] X U [ TOU j�W U�U j�]
[ X U ] X�Z�] Z4X RYU [ R X R f b R X U ] � U `�]*b W�| U a�^ WY` S ]*[ X/Wnb R X�\Y^ a�] X�b ]-^ a S ]Yu*z R6f WY^ }KsO]-j�W d�]
X R U�f R a�X�Z U j�[ TOU R `�]�W S [ h-[ U W U [ R X�u

_;u'�$� � # # # � � �! �$�,> # # # > � � >�x [ X U ^ R �;t � t �  v v
�	u = t � � > # # # > � � @ � �  ��v� = t � � > # # # > � � @ � �  ��v _ T T a�h-]
� u = t � � > # # #�> � � @ � �  ��v  � � > # # # > � � @ � �  � = x ] S [ h � �
q u'� � � # # # � � � � = t � � > # # # > � � @ � �  ��v� � �  � @-x ] S [ h � �o�u'�$� � # # # � � �:� = t �$�,> # # # > � �C@ � �  ��v�4t �	� � � ��v �  ����t �  vB@-x ] S [ h t { ��v��

eA[ \Ya�^ ] � u ~ w � W�| U a�^ [ X�\ U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T ` � |�^ R�R f

g U [ T X RYU ] X R a�\Yj6h-] ^ ] S �=U R W�b b a�h=a S W U ]�b R X U ] � U W�X�Z-^ ] s	^ [ U ]	^ ] b a�^ T [ d�]	b W S ST [ U ] T �
U j�] U ] ^ h-[ X�W U [ R X-b R X�Z�[ U [ R X6X�] ] Z T�U R `�] ) � � � �  � �nW U ] W�b jnb W S S�T [ U ] u�i�j�[ T b W�X6X�] W U S �

���



`]-WYb b R h-| S [ T j�] Z/d�[ W1[ X f ] ^ ] X�b ] T U ] | T u6_ U Wnb R X T U ^ WY[ X�] Z4^ ] b a�^ T [ d�]-b W S S t � � � � ��v � 
[ X�b R X U ] � U�� t �  vnt j�W d�[ X�\4] S ] h-] X U T � � � # # # � � � v } U j�] S [ U U S ]6|�^ R�R f [ X�eA[ \Ya�^ ] � u ~ [ T
|] ^ f R ^ h-] Zn` �nU j�]=b R X�Z�[ U [ R Xn|�^ R d�] ^�b R h-| R X�] X U�R fAU j�]=^ ] s	^ [ U ] ^ } U j�a T W S S R s	[ X�\ U j�]
^ ] | S W�b ] h-] X UORYf t �	� � � ��v � K` � ���  u�t i�j�]�[ X�[ U [ W S�T U ] |�>�x [ X U ^ R ��t � t �  v vAW T T a�h-] T ] WYb j
] S ] h-] X U [ X � t �  vOW�X�Z U j�] Xnh-W�cY] T W T ] � a�] X�b ] R f >�x [ X U ^ R*T U ] | T v u
i�j�]�|�^ R�R f�R f eA[ \�a�^ ] � u ~ W S s�W ��TAT a�b b ] ] Z T t [ U [ T ] W T �=U R b j�] b c U j�W U ] WYb j T U ] |-[ X=[ U

b W�X�X R U�f WY[ S v u�_ f U ] ^ U j�]�|�^ R�R f [ T |�] ^ f R ^ h-] Z�} U j�]�^ ] s	^ [ U ] ^�|] ^ f R ^ h T�U j�]�^ ] | S WYb ] h-] X U u
z�[ X�b ]O] WYb j*^ ] | S W�b ] h-] X U ^ ] h R d�] TAR X�]Ob R X T U ^ W�[ X�] Z*^ ] b a�^ T [ d�]Ob W S S t �	� � � ��v �  f ^ R h U j�]
U ] ^ hn} U j�]-^ ] s	^ [ U [ X�\n|�^ R b ] T T�U ] ^ h-[ X�W U ] T u-g X T [ U a�W U [ R X T s	[ U j4X R X�] T U ] Z f a�X�b U [ R X T }
W T [ X�\ S ] U ^ W d�] ^ T W S�R f�U j�] U ] ^ h [ T X�] ] Z�] Z U R b WY| U a�^ ];W S SU ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T u�g X
T [ U a�W U [ R X T s	[ U j1X�] T U ] Z f a�X�b U [ R X T }�^ ] |] W U ] Z U ^ W d�] ^ T W S T h-W � `];X�] b ] T T WY^ � u
g X U j�]-|�^ R�RYf } U j�] U ] ^ h-[ X�W U [ R X4b R X�Z�[ U [ R X4[ T \�] X�] ^ W S [ m ] Z U R = t �$�">9# # #�>+� � @

� �  ��v�W�X�Z T U R ^ ] Z R X U j�]-W T T a�h-| U [ R X S [ T U u-_ T ^ ] s	^ [ U [ X�\$� a�X�s	[ X�Z T � }A] WYb j R fOU j�]
b R X U ] � U ] S ] h-] X U T � � � # # # � � � s	[ S S `]	^ ] h R d�] Z*W UAU j�]�| R [ X U [ U sOW T WYZ�Z�] Z U R�U j�]�b R X�x
U ] � U u � R s�] d�] ^ } U j�] U ] ^ h-[ X�W U [ R X;b R X�Z�[ U [ R X;s	[ S S X RYU `�]�^ ] h R d�] Z T [ X�b ] U j�];� � � # # # � � �
WY^ ]6|�^ R |�] ^ T a�`�] ��|�^ ] T T [ R X T*R f [ U u1i�j�]6] X�Z�^ ] T a S U }�W f U ] ^=^ ] s	^ [ U [ X�\ �X�[ T j�] T }�[ T;U j�]
U j�] R ^ ] h

= t � t ��� v;@ � � � ��v � # # # � = t � t � � v"@ � � � ��v  ��t ��v����
[ X*s	j�[ b j U j�] U ] ^ h-[ X�W U [ R X-b R X�Z�[ U [ R X T j�W d�]�`] ] X f a S S �-T ] |�W�^ W U ] Z f ^ R h U j�]	^ ] b a�^ T [ R X
] � a�W U [ R X T u�g U [ T X R s T [ h-| S ] f R ^ U R�RYS T=U R ] [ U j�] ^-WYa U R h-W U [ b W S S � W U U ] h-| U*U R4T RYS d�]
U j�] h R ^ U R |�^ ] T ] X U	U j�] h W T \ R W S TOf R ^ U j�];a T ] ^ u

� � ���
� � � ��	 ��� u�g X T U ] |/� R fAU j�]=|�^ R�RYf [ X1eA[ \Ya�^ ]6t � u ~ v U j�] ^ ]=[ T W-b j R [ b ]=W�` R a U
s	j�[ b j*dYWY^ [ W�` S ] T�U R a�X�[ d�] ^ T W S S � � a�W�X U [ f � uAg f W S S W�^ ] � a�W�X U [ �] Z�} U j�] X U j�] U ] ^ h-[ X�W U [ R X
b R X�Z�[ U [ R X4`�] b R h-] T ] �K] b U [ d�] S � [ X�] ^ U � `�[ m W�^ ^ ]-b R X T U ^ WY[ X U T t WY^ [ T [ X�\ f ^ R h W�b b [ Z�] X U W S
b R [ X�b [ Z�] X�b ] R f�f ^ ] ]AdYW�^ [ WY` S ] T vs	[ U j RYU j�] ^ f R ^ h*a S WY]�] X�b R a�X U ] ^ ] Z=[ X T a�` T ] � a�] X U |�^ R�R f
T U ] | T b W�X4X�] d�] ^;W�^ [ T ] u-i�j�[ T [ T Wn\ R�R Z U j�[ X�\�u�� R s�] d�] ^ }A[ X U j�]*b W T ] RYf X�] T U ] Z�^ ] x
b a�^ T [ R X�} f a S S � � a�W�X U [ f � [ X�\1] WYb j U ] ^ h-[ X�W U [ R X4b R X�Z�[ U [ R X4b WYX�^ ] T a S U [ X4[ U `] b R h-[ X�\
[ h-| R�T T [ ` S ] U R a T ] U j�];Z�] �X�[ U [ R X RYf�U j�] f a�X�b U [ R Xn`] f R ^ ];W S SU ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T
WY^ ]	|�^ R d�] Z/t a�X S ] T T ] S W�` R ^ W U ] T U ] | T WY^ ] U WYcY] Xv u�i�j�[ T [ T W=`�WYZ U j�[ X�\�}�`�] b WYa T ] U ] ^ h-[ x
X�W U [ R X;|�^ R�R f T�R f X�] T U ] Z=^ ] b a�^ T [ d�] f a�X�b U [ R X T \�] X�] ^ W S S � ^ ] � a�[ ^ ]�a�X�^ R�S S [ X�\ U j�] f a�X�b U [ R X
Z�] �X�[ U [ R X�u
i�j�] ^ ] f R ^ ]Y}�[ X T U ] |=�/s�] � a�WYX U [ f ��U j�] U ] ^ h-[ X�W U [ R X;b R X�Z�[ U [ R X;W T�S [ U U S ]AW T | RYT T [ ` S ]Yw

R X S �-U j�] S R b W S dYWY^ [ W�` S ] T [ X U ^ R Z�a�b ] Z R X U j�];^ [ \Yj U j�W�X�Z T [ Z�] } � ( � ( } U j RYT ];[ X U ^ R Z�a�b ] Z
` � W � � �Ab R X T U ^ a�b U }�W�^ ]�\Y] X�] ^ W S [ m ] Z�uAi�j�[ T W S S R s T ^ ] b a�^ T [ R X-] � a�W U [ R X TAU R `]�a�X�^ R�S S ] Z
W U W T |�] b [ �b�[ X T U W�X�b ]Y}�|�^ R d�[ Z�] Z U j�] U ] ^ h-[ X�W U [ R X-b R X�Z�[ U [ R X T b W�X6`�]�|�^ R d�] Z1W UOU j�W U
[ X T U WYX�b ] u � ]Os	[ S S ^ ] U a�^ X U R�U j�[ T | R [ X U s	j�] X-Z�[ T b a T T [ X�\ U j�]�Z�] ^ [ dYW U [ R X RYf [ X�Z�a�b U [ R X
T b j�] h-] T [ X9z�] b U [ R X � u ��}OWYX�Z9[ X�Z�a�b U [ R X T b j�] h-] T*f R ^-X�] T U ] Z f a�X�b U [ R X T [ X9z�] b U [ R X
��u { u { u

� {



� � � C�(=7�7A&;:�,���<$(=7�@��/. ,10

y�W U U ] ^ X�x h-W U b j�[ X�\/[ T W/b R X�d�] X�[ ] X U WYX�Z T U W�X�Z�WY^ Z�Z�] T b ^ [ | U [ R X U ] b j�X�[ � a�] f R ^ f a�X�b x
U [ R X�W S |�^ R \Y^ W�h T u�_ T [ h-| S ]�] ��W�h-| S ] RYf W f a�X�b U [ R XnZ�] T b ^ [ `�] Z1` � |�W U U ] ^ X�x h-W U b j�[ X�\
[ T /�0 1�w

/�0 1t ��� !�v  !
/�0 1t 4'5 0 �6� ��v� 4'5 0��

/�0 1t 4'5 0��6� 4'5 0�!�v� if !&7 � then /�0 1t ��89!$�"4'5 0:!�v
else /�0 1t 4'5 0 �,�;!%8��v

� R h-|�[ S W U [ R X R f ] � b [ ] X U b R Z�] f R ^�|�W U U ] ^ X�x h-W U b j�[ X�\6[ T d�] ^ � [ h-| R ^ U WYX U	f R ^ T |] ] Z �
] ��] b a U [ R X R f�f a�X�b U [ R X�W S |�^ R \�^ WYh T u�g X U j�[ TOT ] b U [ R X6s�] T j R s U j�W U	T a�b jnb R h-|�[ S W U [ R X
U ] b j�X�[ � a�] T b W�X;W S T R `]�W�Z�WY| U ] Z U ROU j�]�|�^ R ` S ] h RYf Z�] �X�[ X�\ S R \Y[ b W S f a�X�b U [ R X T s	^ [ U U ] X
s	[ U jn|�W U U ] ^ X T u
_ T U ^ W�[ \Yj U f R ^ s�WY^ Z R |] ^ W U [ R X�W S [ X U ] ^ |�^ ] U W U [ R X RYf�U j�]�^ a S ] T�f R ^2/�0 1;[ T�U j�W UAU R �X�Z

U j�]*dYW S a�] R f /�0 1/W U W1|�W�[ ^ RYf X�W U a�^ W S X�a�h*`] ^ T } R X�]-h*a T U h-W U b j U j�]-|�W U U ] ^ X T;RYf
U j�] S ] f U j�W�X�Z T [ Z�] T [ X T R h-] R ^ Z�] ^�a�X U [ S W*h-W U b j # f R ^ U j�]�dYWY^ [ W�` S ] T [ X U j�];|�W U U ] ^ X
[ T=f R a�X�Z�} U j�] X9W�|�| S � # U R/U j�]1b R ^ ^ ] T | R X�Z�[ X�\�^ [ \Yj U j�W�X�Z T [ Z�] }�W�X�Z9b R X U [ X�a�]n` �
] dYW S a�W U [ X�\ U j�]	[ X T U W�X U [ W U ] Z-^ [ \�j U j�WYX�Z T [ Z�]YuAi�j�] ^ ]�WY^ ] T ] d�] ^ W S |�^ R ` S ] h T s	[ U j U j�[ T
[ X U ] ^ |�^ ] U W U [ R X�w �^ T U } U j�]nh-] WYX�[ X�\ R f /�0 14[ T-R |�] ^ W U [ R X�W S ��T ] b R X�Z�} U j�]1W S \ R ^ [ U j�h
[ T [ X�] � b [ ] X U } T [ X�b ]1[ U b WYXMj�WY|�|�] X U j�W U W S RYU6R f ^ ] Z�a�X�Z�WYX U h-W U b j�[ X�\ R b b a�^ T [ X
U j�] T ] W�^ b j f R ^=W T a�b b ] T T f a S h-W U b j �AU j�[ ^ Z�} U j�]-[ X U ] ^ |�^ ] U W U [ R X T W ��T X R U j�[ X�\1W�` R a U
s	j�] U j�] ^ U j�]=h-W U b j�] T W�^ ] U RYU W S }'� ( � ( }�b R d�] ^	W S S | RYT T [ ` S ];[ X�|�a U T�R fAU � |�] ) 5�� � ) 5�� �
f R a�^ U j�} U j�]*[ X U ] ^ |�^ ] U W U [ R X T W ��T X RYU j�[ X�\6W�` R a U s	j�] U j�] ^ U j�]*Z�] T b ^ [ | U [ R X/[ T ] d�] X4W
f a�X�b U [ R X�} � ( � ( } T [ X�\ S ]	dYW S a�] Z �
_	a�\�a T U T T R X # & % }�h RYU [ dYW U ] Z1` �nU j�] T ] b R X�Z/b R X T [ Z�] ^ W U [ R X�}�[ XYd�] X U ] Z/WYX/] �K] b U [ d�]

Z�[ d�[ Z�] x W�X�Z�x b R X � a�] ^�W S \ R ^ [ U j�h U j�W U b R X T [ Z�] ^ ] Z T ] U T�R f |�W U U ] ^ X T u l1R ^ ]�[ h-| R ^ U W�X U S �
f R ^ R a�^ S R \Y[ b W S�T ] U U [ X�\�}�j�[ T W S \ R ^ [ U j�h�W S T R j�] S | T Z�] W S s	[ U j U j�] RYU j�] ^�|�^ R ` S ] h T uAi�j�]
�^ T U |�^ R ` S ] h [ T*T R�S d�] Z T [ X�b ]n_�a�\Ya T U T T R X � T h-] U j R Z U ^ W�X T S W U ] T=U j�]n|�^ R \�^ WYh [ X U R
WnX�] T U ] Z�b W T ]-] ��|�^ ] T T [ R X�}�s	j�[ b j�[ T�T R h-] U j�[ X�\ U j�W U j�W T W T U ^ W�[ \Yj U f R ^ s�WY^ Z S R \Y[ b W S
[ X U ] ^ |�^ ] U W U [ R X*a T [ X�\ U j�]�0 � � ��Z�] �X�[ U [ R X T�f R ^ U j�]�b R X�b ^ ] U ] U � |] T�R f z�] b U [ R X ~ u ~ uAi�j�]
U j�[ ^ Z4|�^ R ` S ] h'[ T;T R�S d�] Z�`] b W�a T ]-W T [ h-| S ]*^ ] T U ^ [ b U [ R X RYfOU j�]-W S \ R ^ [ U j�h'[ h-| S [ b [ U S �
b j�] b c TOU j�W UOU j�]�|�W U U ] ^ X T WY^ ]�b R h-| S ] U ] u�i�j�] f R a�^ U j6|�^ R ` S ] h�[ TOT RYS d�] Z6`�] b WYa T ] U j�]
W S \ R ^ [ U j�h a T ] T W4|�^ [ R ^ [ U �4T b j�] h-] U R Z�] b [ Z�]-s	j�[ b j�|�W U U ] ^ X U R/T ] S ] b U [ X U j�]nb W T ]
R fAR d�] ^ S WY|�|�[ X�\-|�W U U ] ^ X T t U j�];| R U ] X U [ W S�T R a�^ b ] f R ^�h=a S U [ | S ]	dYW S a�W U [ R X TORYf�U j�] T WYh-]
[ X�|�a U v u
��a�^�W S \ R ^ [ U j�h�[ T X RYU ] ��W�b U S �1U j�W U;RYf _�a�\Ya T U T T R X�w;j�]-Z�] W S T s	[ U j R d�] ^ S W�|�|�[ X�\

|�W U U ] ^ X T ` � \�] X�] ^ W U [ X�\�b R Z�] U j�W U h-W � `�W�b c U ^ W�b c�W U ^ a�X U [ h-] }�[ X R ^ Z�] ^ U R j�W d�]
b R h-|�WYb U b R Z�] u1�KW�b c�[ X�\1W1b R X�b ] | U*RYf ^ a�X U [ h-]*[ X R a�^ S R \�[ b W SAT ] U U [ X�\�}�sO]6WY^ ]-a�X�x
WY` S ] U R a T ] U j�W U�T R�S a U [ R X�u�i�j�] ^ ] f R ^ ] }�sO]�Z�[ d�[ Z�] R a�^AZ�] d�] S R |�h-] X U [ X U R WYX*W S \ R ^ [ U j�h
U j�W U s R ^ c TAf R ^Ab R h-| S ] U ]OW�X�Z*X R X�x R d�] ^ S W�|�|�[ X�\	|�W U U ] ^ X T t W T [ h-| S ]�^ ] T U ^ [ b U [ R X R f _	a�x
\Ya T U T T R X � T W S \ R ^ [ U j�h6v }�WYX�Z6W=|�^ ] x |�^ R b ] T T [ X�\*] � U ] X T [ R X U j�W U Z�] W S T s	[ U j-[ X�b R h-| S ] U ]
WYX�Z R d�] ^ S W�|�|�[ X�\/|�W U U ] ^ X T u4i�j�] U ^ W�X T S W U [ R X R f	R d�] ^ S WY|�|�[ X�\/|�W U U ] ^ X T [ h-| S ] h-] X U T

� ~



U j�]6a T a�W SOT ] h-WYX U [ b T*R f |�W U U ] ^ X�h-W U b j�[ X�\/[ X f a�X�b U [ R X�W SOS W�X�\Ya�W�\Y] T }�[ X4s	j�[ b j U j�]
�^ T U	T a�b b ] T T f a S h-W U b j1[ XnW U R | U R ` R U U R h T b W�Xn[ TOU W�cY] X�u
��a�^�|�W U U ] ^ X S WYX�\�a�WY\�]�[ T \Y] X�] ^ W U ] Z1` �6U j�] f RYS S R s	[ X�\*\Y^ W�h-h-WY^ w

� ����� E � � � ��� �'# # # � ��� �
s	j�] ^ ] E [ T W*dYWY^ [ W�` S ] }�WYX�Z �4w�� � � # # #(� � �
� � � � � [ T W*b R X T U ^ a�b U R ^ R ` U WY[ X�] Z6` �
W;Z�W U W U � |�]	Z�] �X�[ U [ R X RYf�U j�]�c�[ X�Z-Z�] T b ^ [ `] Z-[ X6z�] b U [ R X ~ u ~ u�_ f a�^ U j�] ^�^ ] T U ^ [ b U [ R X �
S [ X�] W�^ [ U � � [ T W S T R ^ ] � a�[ ^ ] Z�wOX R dYW�^ [ WY` S ]�h-W �nR b b a�^�h R ^ ] U j�W�X R X�b ];[ XnW-|�W U U ] ^ X�u
i�j�[ T |�W U U ] ^ X S WYX�\�a�WY\�] S WYb c T�T ] d�] ^ W S b R h-h R X f ] W U a�^ ] T w

� z R x b W S S ] Z$� � � �|�W U U ] ^ X T uOi�j�] T ]=|�^ R d�[ Z�] U j�];W�`�[ S [ U �-U R W U U W�b jnX�W�h-] TOU R |�W�^ U T
R f�U j�];|�W U U ] ^ X�uOe R ^�] ��W�h-| S ] }

�/t � as ��� ��� v"3��� �

W S S R s T � U R `�]=a T ] Z/[ X ��� � U R6T U WYX�Z f R ^ U j�]=] X U [ ^ ] S [ T U `] [ X�\-h-W U b j�] Z�u�g U [ T
X R U b S ] WY^�s	j�W U=U j�] T ] h-W�X U [ b T=R f as [ T � j R s�] d�] ^ }�[ U b W�X�`] U ^ W�X T S W U ] Z4[ X U Ra T ] T=RYf let [ X ��� � } � ( ��( } U j�]-] ��WYh-| S ]-b R a S Z4`] U ^ W�X T S W U ] Z U R �#t �+� �2� v<����� � ����� ����� ����� � u � ];j�W d�]=X RYU � ] U |�a�^ T a�] Z U j�[ T uOi�j�] U j�] T [ T	RYf � R ^ X�] T
# ~�� %Z�[ T b a T T ] T W U ^ ] W U h-] X U�RYf as |�W U U ] ^ X T [ X U j�] � R�� |�^ R�R f�T ��T U ] hDW�X�Z U j�] ^ ]WY^ ]=W S T R b R X T U ^ a�b U [ d�]*[ X U ] ^ |�^ ] U W U [ R X T	R f as f R ^ S WYh*`Z�W-b W S b a S [�s	[ U j1`�a�[ S U x [ X|�W U U ] ^ X T # ��� % u

�	� � � � ) �� �/|�W U U ] ^ X T u-i�j�] T ]-Z R X RYU�f R ^ h'|�WY^ U=R fOR a�^ U ^ W�X T S W U [ R X � �  � � }�`�a U
h=a T U `]-WYb b R h-h R Z�W U ] Z/W T Wn|�WY^ U=R f |�WY^ T [ X�\ U j�] R ^ [ \Y[ X�W SKU ] ^ hn} T R h-] U j�[ X�\
U j�W U TFL S ] W d�] T�U R*U j�];a�X�Z�] ^ S � [ X�\*|�^ R�RYfAT ��T U ] hnu

� ] �^ T U Z�[ T b a T T�U j�]-`�W T [ b*|�W U U ] ^ X�h-W U b j�[ X�\nW S \ R ^ [ U j�h�W�X�Z U j�] X�] ��| S WY[ X U j�]
] � U ] X T [ R X T�f R ^ R d�] ^ S WY|�|�[ X�\-WYX�Z1[ X�b R h-| S ] U ]�|�W U U ] ^ X T u

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

_ T T a�h-]�s�];W�^ ];\Y[ d�] X U j�];|�^ R \�^ WYh Z�] T b ^ [ | U [ R X

��t � ��� � vB ��� � �
uuu

��t � ��� � vB ��� � � #

i�j�]�W S \ R ^ [ U j�h���}�\Y[ d�] X*[ X*eA[ \Ya�^ ] � u � }�WYX�Z-] ��|�^ ] T T ] Z-[ X*| T ] a�Z R x l �A}�s	[ S S�U ^ WYX T S W U ]
U j�[ T [ X U R W6X�] T U ] Z/b W T ]*] ��|�^ ] T T [ R X�u�� U W�cY] T�U s R W�^ \Ya�h-] X U T w	W T U WYb c R f dYWY^ [ W�` S ] T
WYX�ZMW  � � h-W U ^ [ �u�_ ^ R s'b R ^ ^ ] T | R X�Z T6U R W�b S W�a T ]1[ X U j�] f a�X�b U [ R XMZ�] �X�[ U [ R X�w
[ X�[ U [ W S S � }�[ U [ T � a T U*U j�] S [ T U-R f |�W U U ] ^ X T W T \Y[ d�] X�[ X U j�]6b S WYa T ]Y}O] W�b j�|�W�[ ^ ] Z�s	[ U j
[ U T ^ [ \�j U x j�WYX�Z T [ Z�]Yu9g X9b R X U ^ W T U-U R/U j�] R |�] ^ W U [ R X�W S [ X U ] ^ |�^ ] U W U [ R X�\Y[ d�] X�W�` R d�]Y}
s	j�[ b j#|�^ R b ] ] Z�] Z�^ R s ` � ^ R s;}�� \ R ] T6f ^ R h S ] f U6U R ^ [ \Yj U }�b R�S a�h-XM` � b R�S a�h-X�u

� �



i�j�]=dYW�^ [ WY` S ] T U W�b c/^ ] |�^ ] T ] X U T�U j�]-] X�d�[ ^ R X�h-] X U s	j�[ b j4\Y] U T `�a�[ S U a�|4W T h-W U b j�[ X�\
|�^ R \�^ ] T T ] T w U j�] ^ ]1[ T*R X�]ndYWY^ [ W�` S ] f R ^-] W�b j R f�U j�]nZ�W U W R ` � ] b U T ^ ] h-W�[ X�[ X�\ U R `]
h-W U b j�] Z�u�i�j�] ^ ];W�^ ] T ] d�] ^ W S�T [ h-| S ]�[ XYdYW�^ [ WYX U T�f R ^ ��w

� _ S S ^ R s T W�^ ] R f ] � a�W SKS ] X�\ U j4t U j�];h-W U ^ [ �6[ T W-^ ] b U W�X�\ S ] v u
� i�j�];] S ] h-] X U T [ XnW-b R�S a�h-XnW S S j�W d�] U j�] T WYh-] U � |�] u
� i�j�] S ] X�\ U j R fAU j�]�dYWY^ [ W�` S ] T U W�b c6[ TOU j�]�s	[ Z U j R f�U j�];h-W U ^ [ �u
� i�j�] � U j6dYWY^ [ W�` S ]�[ X U j�]	dYWY^ [ W�` S ] T U WYb c-j�W T�U j�] T WYh-] U � |]�W T�U j�] � U jnb R�S a�h-X�u
_ T h-] X U [ R X�] Z�} �$|�^ R b ] ] Z T ` � ] ��WYh-[ X�[ X�\ U j�]��^ T U b R�S a�h-X�u6i�j�] ^ ]6WY^ ] U j�^ ] ]

W S S R s�] Znb W T ] T w
� �! � ���� + o�WYb j9] S ] h-] X U [ X U j�]nb R�S a�h-X�[ T W1dYW�^ [ WY` S ]Yu � ] b W S SOU j�W U*U j�]nX R U W U [ R X

# E )� ��% �2Z�] X RYU ] T�U j�] T a�` T U [ U a U [ R X R f � f R ^ E U j�^ R a�\Yj R a U�U j�] U ] ^ h ��u�i�j�[ T
U ^ WYX T S W U [ R X�x U [ h-] T a�` T U [ U a U [ R X1] T T ] X U [ W S S � |�] ^ f R ^ h T ��x ^ ] X�WYh-[ X�\�}�s	j�[ b j1[ U T ] S f
T ] U T a�|1|�WY^ W S S ] S�T a�` T U [ U a U [ R XnW U � ^ a�X U [ h-] � u

� ��
�% �  ����� �� o�W�b j6] S ] h-] X U [ X U j�]	b RYS a�h-X-[ T�U j�]	WY|�| S [ b W U [ R X RYf W=b R X T U ^ a�b U R ^ f R ^
U � |] �Ku�i�j�]�|�^ R ` S ] h�X R s T | S [ U T [ X U R � T a�`�|�^ R ` S ] h T } R X�] f R ^K] W�b j;b R X T U ^ a�b U R ^
� � � # # # � �"� RYf ��uOz�[ X�b ]	] WYb j6b R X T U ^ a�b U R ^Ob WYX6j�W d�]�^ ] |�] W U ] Z R b b a�^ ^ ] X�b ] T t W�X�Z
WY|�| S [ b W U [ R X TORYf W-b R X T U ^ a�b U R ^(� AX�] ] Z1X R U `];\�^ R a�|�] Z1[ Xnb R X T ] b a U [ d�]=^ R s T v }
U j�] ^ ]4[ T W T U W�\Y] R f |�WY^ U [ U [ R X�[ X�\ U j�]/^ R s T [ X U R � \Y^ R a�| T6RYf*T [ m ] � �'# # # � � u
t g X ��}Aj R s U j�[ T \�^ R a�|�[ X�\1[ T WYb b R h-| S [ T j�] Z�[ T X RYU [ h-| R ^ U WYX U u � R s�] d�] ^ }�[ X
U j�]=] � U ] X T [ R X U R6R d�] ^ S W�|�|�[ X�\-|�W U U ] ^ X T } U j�]=h-W�[ X U ] X�WYX�b ] RYf�R ^ Z�] ^	s	[ S S `] RYf
b ^ a�b [ W S [ h-| R ^ U WYX�b ] u v�_ f U ] ^*|�W�^ U [ U [ R X�[ X�\�}AW/^ R s t ��t � v6w w � ��� � � ��� � v=j�W T [ U T
S ] W�Z4b R X T U ^ a�b U R ^=Z�[ T b WY^ Z�] Z�}�^ ] T a S U [ X�\1[ X4W/^ R s�] ��|�^ ] T T [ R XMt ��� � ��� � � ��� � v u
g X T a�`�|�^ R ` S ] h � } T a�|�| R�T [ X�\ U j�]�b R X T U ^ a�b U R ^��  j�W TAU � |] � � � # # #(� � � � �K}
�nX�] s dYW�^ [ WY` S ] T E �=w"� � � # # # � E � w"� � WY^ ]-|�a T j�] Z R X U R6U j�] T U W�b c�u6i�j�[ T d�] b U R ^
R f dYW�^ [ WY` S ] T [ T Z�] X RYU ] Z��� u*i�j�]*^ ] T a S U T�RYf [ X�d R c�[ X�\ � R X U j�] T a�`�|�^ R ` S ] h T
WY^ ];b R h*`�[ X�] Z1[ X U R W-b W T ]=] ��|�^ ] T T [ R X U j�W U W�X�W S � m ] T�U j�];j�] W�Z R fAU j�]�dYW�^ [ WY` S ]
T U WYb cu

� 
�� i�j�];|�W U U ] ^ X T j�W d�]=`] ] X1] ��j�WYa T U ] Z1WYX�Z U j�] T U WYb cn[ T ] h-| U � } S ] W d�[ X�\-W T [ X�\ S ]
^ [ \Yj U j�WYX�Z T [ Z�]Y}�s	j�[ b jn[ T ^ ] U a�^ X�] Z�u

i�j�]�^ ] T a S U�RYf [ XYd R c�[ X�\ � [ T a T ] Z U R `�a�[ S Z-W � � � ) � � � � � � ` � WY` T U ^ W�b U [ X�\ �1WYX�Z6W
dYWY^ [ W�` S ] �1t s	j�[ b jnh*a T U X RYU `] f ^ ] ];[ XnWYX �nR f ��� � � � # # # � ��� � � v w

 �� ��#��

�
�
�
�
� # ��% ���
�
t # � ��� � % � ��� � � v �
uuu
t # � ��� � % � ��� � � v

� �
�

�
�
�
�

� #

���



� �! � ���� +

�

�
�
�
�
� �-w w � � � � � ���
�
t E ��w w � ��� � � � ��� � � v �
uuu

t E �-w w � ��� � ��� ��� � ��v

� �
�

�
�
�
�

� � �

�
�
�
�
� � � � � � ���
�
t � ��� � � � # E � )� ��% ��� � � v �
uuu

t � ��� � ��� # E ��)� ��% ��� � ��v

� �
�

�
�
�
�

�

� ��
�% �  ����� ��

�

�
�
�
�
�
�
�
�
�
�
�
�

�

�-w w � � � � � �����������
�

�6� � � ��w w � ��� � � � � ��� � � �
uuu

� � � � 	 �Ow w � ��� � � 	 � � ��� � � 	 �
� � �

�"� � � � w w � ��� � � � � ��� � � �
uuu

� � � � 	 � w w � ��� � � 	 � � ��� � � 	 �

� ���������
�

�
�
�
�
�
�
�
�
�
�
�
�

�

�

S ] U � � � �

�
�
�
�
� � � � � � � � � ���
�
� � � � � ��� � � � � ��� � � �
uuu

� � 	 � � � ��� � � 	 � � ��� � � 	 �

� �
�

�
�
�
�

�
uuu

� � � �

�
�
�
�
� � � � � � � � � ���
�
� � � � � ��� � � � � ��� � � �
uuu

� � 	 � � � ��� � � 	 ��� ��� � � 	 �

� �
�

�
�
�
�

�
in0 � � � � �nt  � � # � � v'# # # t  �"��# � ��v��

� 
��
�9t # % � # t # % � ��� � v % v �A��� �

eA[ \�a�^ ] � u � wO�OW T [ b�|�W U U ] ^ X1h-W U b j�[ X�\*W S \ R ^ [ U j�h
� �



�	����
�� + u�i�j�] f RYS S R s	[ X�\*[ TOU j�] U ^ WYX T S W U [ R X R f�U j�]</�0 16|�^ R \�^ WYhnw
 � � � ��#6� � ( � 0 � � �
t  E�E � # ) 5�� 0 � � � E �
t  E � # ) 5�� 0 � � ��t 4'5 0 E � v

t  E�� #�[ f t E�� 7 E � v
U j�] X�� � �t E �28 E � � 4'5 0 E�� v
] S T ] � � �t 4'5 0 E � � E � 8 E � v v E � v E v���#

� � � � ��� ��� ������� � � � ��	� � � � ��� �����	 ��� �� � � � ���	�
_	X � � ) � � � � � � � T ] U-RYf |�W U U ] ^ X T s	[ S S�f W�[ SAU R h-W U b j�W U-S ] W T U-R X�]nZ�W U W R ` � ] b U u�_�X
�  �  � � � ��� � � T ] U	R f |�W U U ] ^ X T j�W TOU j�];a�XYs�WYX U ] Z f ] W U a�^ ] U j�W U�U j�] ^ ];WY^ ];Z�W U W R ` � ] b U T
U j�W U h R ^ ] U j�WYX R X�]�|�W U U ] ^ X6[ X U j�] T ] U b W�X-h-W U b j�u�i�j�a T } U j�] f RYS S R s	[ X�\�Z�] T b ^ [ | U [ R X

�At �,� ��v� �2� 5 �
�At ��� �Kv� � �� � �

R d�] ^ S W�| T W U t ��� ��v/t T j R a S Z U j�]/^ ] T a S U `�]��6� 5 � R ^ � � � � � � v WYX�Z#[ T [ X�b R h-| S ] U ]1W U
t 4'5 0
�$� 4'5 0 � v } f R ^OWYX � �*W�X�Z � u��	d�] ^ S WY|�|�[ X�\=|�W U U ] ^ X T W�^ ] RYf U ] X6a T ] Z U R=T a�b b [ X�b U S �
] ��|�^ ] T T b R h-| S ] �-|�W U U ] ^ X T [ X-Z�W U W�} T R [ U [ T [ X U ] ^ ] T U [ X�\ U R=T ] ]	j R s�W S \ R ^ [ U j�h � b W�X
`]	] � U ] X�Z�] Z U R j�W�X�Z S ] U j�] hnu���h-[ U U ] Z-|�W U U ] ^ X T Z�] T b ^ [ `�]	|�WY^ U [ W S�f a�X�b U [ R X T }�WYX�Z6[ X
W S R \Y[ b RYf�U R U W SKf a�X�b U [ R X T } T a�b j4b W�X/X R U ^ ] W S S � `] T a�|�| R ^ U ] Z/W�b b a�^ W U ] S � }�`�a U [ U [ T
] W T �6U R ] � U ] X�Z � U R j�WYX�Z S ] U j�] h�W T s�] S S u
� + 
 �! � " i�j�] ^ ]1W�^ ]nX R X�x R d�] ^ S WY|�|�[ X�\4|�W U U ] ^ X T ] U T*U j�W U WY^ ]1X R U Z�] W S U s	[ U j�` �
W S \ R ^ [ U j�h	��}�W TOU j�] f R�S S R s	[ X�\=] ��W�h-| S ] f ^ R h � W�Z S ] ^ # � ��% T j R s T w

1 ( ��/�� ) � � t �6� �6� 5 � � � �� � � v���
1 ( � / � ) �� t � � � � ��� !$� �2� 5 � v���
1 ( ��/�� ) � � t �2� 5 ��� � � � � ��� ��v����#

i�j�];1 ( � / � ) �� f a�X�b U [ R X*j�W T X R�R d�] ^ S WY| T � j R s�] d�] ^ } U j�]O|�W U U ] ^ X T ] U j�W T�U R `] f a S S � W�X�x
W S � m ] Z U R Z�] U ] ^ h-[ X�] U j�[ T�f WYb U uAe R ^ U j�[ T ^ ] W T R X�} � WYZ S ] ^ T a�\Y\�] T U TOU j�] U ] ^ h � ��� � �  �
U R Z�] X R U ] U j�] T ] U�R f |�W U U ] ^ X T�U j�W U W S \ R ^ [ U j�h	� j�WYX�Z S ] T u

� 
���� 
�� +�� + ���/� � +� 
�%
g X U j�] � ��
�% �  ����� �� ^ a S ] }K[ U h-W � j�WY|�|�] X U j�W U W�X/WY|�| S [ b W U [ R X �  � RYfOT R h-]=b R X�x
T U ^ a�b U R ^'�  R f�U j�]	b RYS a�h-X U � |]	[ T h-[ T T [ X�\ f ^ R h U j�] S ] WYZ-b RYS a�h-X�uAg X U j�[ T�T [ U a�W U [ R X�}
U j�];|�W U U ] ^ X T ] U [ T [ X�b R h-| S ] U ]Yu � ]=b R h-| S ] U ];[ U ` � b ^ ] W U [ X�\-W-X�] s ^ R s f R ^	] WYb j RYf
U j�]�h-[ T T [ X�\;b R X T U ^ a�b U R ^ T �  � # # # � � 	 ��U j�] T ]	^ R s T W�^ ] U j�] X-WYZ�Z�] Z U R�U j�]	^ R sMh-W U ^ [ ��u
i�j�]	^ [ \Yj U j�W�X�Z T [ Z�] R f ] W�b j-X�] sM^ R s#[ T � a T U � � ��}�[ X T U W�X U [ W U ] Z U R �A} U j�]	^ WYX�\�] U � |�]
R f�U j�] f a�X�b U [ R Xn`�] [ X�\ U ^ WYX T S W U ] Z�u

���



� � 
�� +�� +

�
�
� � � w w � ��� � � � ��� � �uuu
� �*w w � ��� � ��� ��� � �

�
�

�
�

�
�
�
�
�
�
�
�
�
� � w w � ��� � � � ��� � �
uuu

� � w w � ��� � � � ��� � �
# �  !  � �'�Ow�� � � # # # � � � w�� � %�� � � �=w �
uuu

# � 	 ! 	 � E � w�� � � # # # � E �	w$� � %�� � � �=w �

�
�
�
�
�
�
�
�

�

o�WYb j/X�] s ^ R s�j�W T X�] s�dYWY^ [ W�` S ] T |�a U � ] d�] ^ � s	j�] ^ ] � w�� � � # # # � � � � # # # � E � � # # # � E ��WY^ ]
X�] s�dYWY^ [ W�` S ] T `] WY^ [ X�\ U j�] U � |] T�RYf�U j�];^ ] T |�] b U [ d�];b RYS a�h-X T { � # # # � ��u�_ S T R }�d�] b U R ^ T
R f X�] s�dYWY^ [ W�` S ] T !  � # # # � ! 	 h*a T U `]�b ^ ] W U ] Z U R `�] U j�]OW�^ \Ya�h-] X U TARYfU j�]Ob R X T U ^ a�b U R ^
WY|�| S [ b W U [ R X T W U	U j�];j�] W�Z RYf�U j�];b R�S a�h-X�u

� & +�  ��� ��� 
�����/� � +� 
�%
i�j�]�^ ] h-WY[ X�[ X�\=b W T ]�s	j�] X U j�];^ a S ] T�R f � f W�[ S�U R WY|�| S � [ T s	j�] X U j�] S ] W�Z6b R�S a�h-X6[ T
W=h-[ � U a�^ ] RYf dYW�^ [ WY` S ] T W�X�Z6b R X T U ^ a�b U R ^�W�|�| S [ b W U [ R X T uAi�j�[ T Z�[ d�[ Z�] TOU j�]�^ R s#h-W U ^ [ �
[ X U R W S U ] ^ X�W U [ X�\*` S R b c T j�] W�Z�] Z1` � b R X T U ^ a�b U R ^	WY|�| S [ b W U [ R X T WYX�ZndYWY^ [ W�` S ] T w

uuu

b R X T U ^ a�b U R ^	` S R b c
� uuu

� � ��w w � ��� � � � ��� � �

dYW�^ [ WY` S ]�` S R b c����
��
E � � �Ow w � ��� � � � � � ��� � � � �
uuu

E 	 w w � ��� � 	 � ��� � 	
b R X T U ^ a�b U R ^	` S R b c

� � � 	 � � w w � ��� � 	 � � � ��� � 	 � �
uuu

uuu

��a�^�Z�] T [ ^ ]�[ TOU R*U ^ WYX T f R ^ h T a�b j1W T [ U a�W U [ R X6[ X U R W�Xn] � a�[ dYW S ] X U |�^ R ` S ] hDs	j�] ^ ]
W S S�U j�]�] X U ^ [ ] T [ X U j�] S ] WYZ*b RYS a�h-X*W�^ ]�b R X T U ^ a�b U R ^ T u � R X T [ Z�] ^A^ R s � � { u k X�Z�] ^ U j�]
R |�] ^ W U [ R X�W S [ X U ] ^ |�^ ] U W U [ R X�}A[ f WYX�W U U ] h-| U=U R h-W U b j�` �4U j�]6|�^ ] d�[ R a T b R X T U ^ a�b U R ^
` S R b c6j�W T�f WY[ S ] Z�} U j�];[ X U ] X U [ TOU R-T a�b b ] T T f a S S � h-W U b j U j�] S ] W�Z�[ X�\*Z�W U W R ` � ] b U s	[ U j
E � � � }�WYX�Z U j�] XnW U U ] h-| UOU R h-W U b j U j�]�^ ] h-W�[ X�[ X�\=Z�W U W R ` � ] b U T WY\�WY[ X T U � ��� � � � � u�i R
[ h-| S ] h-] X U	U j�[ T s	[ U j/b R X T U ^ a�b U R ^ T }K[ U�T a � b ] T�U R ^ ] | S W�b ]=^ R s � � { ` � � b R |�[ ] T	RYf
[ U T ] S f } R X�] f R ^A] WYb j-b R X T U ^ a�b U R ^�[ X��1t W T T a�h-[ X�\ U j�W U �-j�W T � b R X T U ^ a�b U R ^ T v u�g X*b R | �
� } E � � �;[ T ^ ] | S WYb ] Z�` � W�X�WY|�| S [ b W U [ R X RYf � � w � �
� # # #�� � �
�&� U R dYWY^ [ W�` S ] T
!��6w � �'# # # !��nw � � }As	j�] ^ ]n] W�b j�dYW�^ [ WY` S ]-j�W T X R U `�] ] X�a T ] Z � ] U [ X U j�]6W S \ R ^ [ U j�hn}

� �



WYX�Z6Z R ] T X RYU�R b b a�^O[ X U j�] R ^ [ \�[ X�W S ] � a�W U [ R X T u�i�j�]�] ��|�WYX T [ R X E � � ��)� ���9!���# # # !��
[ T W S T R W�|�| S [ ] Z U R ��� � � � � u4g f h-W U b j�[ X�\/^ R s � � { T j R a S Z T a�b b ] ] Z R |] ^ W U [ R X�W S S � }
U j�] X�] ��WYb U S ��R X�] RYf�U j�] � X�] s�^ R s T*T j R a S Z T a�b b ] ] Z�[ X�h-W U b j�[ X�\�u/g X�] �K] b U }As�]
j�W d�]n^ ] | S W�b ] Z�W/| R U ] X U [ W S W�|�| S [ b W U [ R X R f	U j�] � �! � ���� + ^ a S ]6` � W/Z�[ T � a�X�b U [ R X RYf
WY|�| S [ b W U [ R X T�RYfOU j�] �$��
�% �  ����� �� ^ a S ] uni�j�[ T h RYU [ dYW U ] T	U j�] f RYS S R s	[ X�\�}�s	j�] ^ ]*s�]
f R b a T [ X R X R X S �*R X�]�` S R b c*W S U ] ^ X�W U [ R Xnt W;` S R b c=W S U ] ^ X�W U [ R X*[ X�d RYS d�] T h R d�[ X�\;] [ U j�] ^
f ^ R h W*dYWY^ [ W�` S ]	` S R b c U R W*b R X T U ^ a�b U R ^	` S R b c} R ^� � ) �  �  � ��v w

� �! �  � 

uuu uuu

�
�
�
�
� � � �	w w � ��� � � � ��� � �
E � � � w w � ��� � � � � � ��� � � � �
uuu

E 	 w w � ��� � 	 � ��� � 	

�
�
�
�

� �

�
�
�
�
�
�
�
�
�
�
�
�
�

� � � w w � ��� � � � ��� � �
� � ! � w w � ��� � � � � � # E � � � )� � � ! � % ��� � � � �
� � �

�"� ! �-w w � ��� � � � � � # E � � � )� �"� ! � % ��� � � � �
uuu

�6� �'�Ow w � ��� � 	 � # E 	 )� �6� �'� % ��� � 	
� � �

� � � � w w � ��� � 	 � # E 	 )� � � � � % ��� � 	

�
�
�
�
�
�
�
�
�
�
�
�

�
uuu uuu

_�h-[ ��] Z��^ T U b RYS a�h-X�[ T }OW f U ] ^*] ��] b a U [ X�\ U j�] � �! �  � 
 T U ] |�}OW�b b ] | U W�` S ]n[ X�x
|�a U=f R ^ U j�] �$��
�% �  ����� �� ^ a S ] u � R sO] d�] ^ } U j�] R |�] ^ W U [ R X R f � ��
�% �  ����� �� h*a T U
`]-b R X T U ^ W�[ X�] Z�[ X U j�]-|�WY^ U [ U [ R X�[ X�\ T U ] |�w;s	j�] X�\Y^ R a�|�[ X�\nW S S�U j�]-^ R s T j�] W�Z�] Z�` �
b R X T U ^ a�b U R ^(�  }b WY^ ]=h*a T U `] U W�cY] X U j�W U	U j�]=^ ] S W U [ d�] R ^ Z�] ^ R fAU j�] T R a�^ b ]=^ R s T `]
|�^ ] T ] ^ d�] Z�u � U j�] ^ s	[ T ]Y}W-^ R s�[ X U ^ R Z�a�b ] Zn` � WYX1WY|�| S [ b W U [ R X R f � �! �  � 
 h-[ \�j U `]
| S WYb ] Z1WYj�] WYZ R f W*^ R s U j�W U [ X�[ U [ W S S �-R b b a�^ ^ ] Z1WY` R d�];[ U } U j�a T d�[ RYS W U [ X�\ U j�] U R |�x U R x
` RYU U R h R |�] ^ W U [ R X�W S�T U ^ W U ] \ � u
i�j�] � 
�� ^ a S ];h*a T U W S T R `]=b j�WYX�\�] Z1s	j�] X1Z�] W S [ X�\*s	[ U j1X R X�x a�X�[ f R ^ h |�W U U ] ^ X

T ] U T u6_ T `�] f R ^ ] } U j�] T ] W�^ b j f R ^�Wnh-W U b j4j�W T b R h-] U R W�X4] X�Z�w U j�]*|�W U U ] ^ X T j�W d�]
`] ] X9] ��j�WYa T U ] Z9W�X�Z U j�]6dYWY^ [ W�` S ] T U WYb c�[ T ] h-| U � u9i�j�]nX�] s�W T |] b U [ T=U j�W U X R s
U j�] ^ ]6[ T W S [ T U*R f ^ [ \�j U j�WYX�Z T [ Z�] T=U R b j R�RYT ] f ^ R hn}A] W�b j�^ ] |�^ ] T ] X U [ X�\/W/Z�[ ��] ^ ] X U
^ [ \Yj U j�W�X�Z T [ Z�] T U ] h-h-[ X�\ f ^ R h WYX R d�] ^ S WY|�uOi�j�[ T�S [ T U [ T�R ^ Z�] ^ ] Z�}` �6U j�];Z�[ T b [ | S [ X�]
] ��] ^ b [ T ] Z1[ X U j�];|�W�^ U [ U [ R X�[ X�\=|�j�W T ] R f�U j�] �$��
�% �  ����� �� ^ a S ] } T R |�[ b c�[ X�\ U j�] �^ T U
] S ] h-] X U	R f [ U Z�] S [ d�] ^ T�U j�]��^ T U ^ a S ] U j�W U h-W U b j�] T [ X U R |�x U R x ` RYU U R h R ^ Z�] ^ u
i�j�]�] X�j�WYX�b ] Zn|�W U U ] ^ X6h-W U b j�[ X�\=W S \ R ^ [ U j�h�� [ X�b R ^ | R ^ W U [ X�\ U j�] T ]�Z�] b [ T [ R X T [ T

^ ] |�^ ] T ] X U ] Z4[ X/eA[ \Ya�^ ] � u ��u�� b WYX/`�] T ] ] X/W T WYX R | U [ h-[ m ] Z6d�] ^ T [ R X RYf W U s R x |�W T T
W S \ R ^ [ U j�h U j�W U �^ T U ] ��|�WYX�Z T W S S [ X�b R h-| S ] U ]	W�X�Z R d�] ^ S W�|�|�[ X�\*|�W U U ] ^ X T [ X6W S S ^ R s T }
WYX�Z U j�] X-[ X�d R cY] T � t T a�[ U WY` S � h R Z�[ �] Z T R W T�U R h-W�[ X U W�[ X R ^ Z�] ^A[ X U j�]�|�WY^ U [ U [ R X�[ X�\
|�j�W T ] RYf�U j�] � ��
�% �  ����� �� T U ] |�}�W�X�Z U R j�W�X�Z S ]	h=a S U [ | S ]O^ ] T a S U T [ X U j�] � 
�� T U ] |v u

� &



� �! � ���� +

�

�
�
�
�
� �-w w � � � � � ���
�
t E ��w w � ��� � � � ��� � � v �
uuu

t E � w w � ��� � � � ��� � � v

� �
�

�
�
�
�

� � �

�
�
�
�
� � � � � � ���
�
t � ��� � � � # E ��)� ��% ��� � � v �
uuu

t � ��� � � � # E � )� � % ��� � � v

� �
�

�
�
�
�

�

� ��
�% �  ����� ��

�

�
�
�
�
� �*w w � � � � � ���
�
� ��w w � ��� � � � ��� � �
uuu

� � w w � ��� � � � ��� � �

� �
�

�
�
�
�

�

�

let

����������
�

�6� � � ��w w � ��� � � � � ��� � � �
uuu

�6� � � 	 ��w w � ��� � � 	 � � ��� � � 	 �
� � �

�"� � � � w w � ��� � � � � ��� � � �
uuu

�"� � � 	 �=w w � ��� � � 	 ��� ��� � � 	 �

� ���������
�
�

�� � �! �  � 

	

�$� 
�� +�� +

�� ��
�
� � w w � ��� � � � ��� � �
uuu

� � w w � ��� � � � ��� � �

� �
�

�+� � �

�
�
�
�
� �6� � � � � � � ���
�
� � � � � ��� � � � � ��� � � �
uuu

� � 	 � � � ��� � � 	 � � ��� � � 	 �

� �
�

�
�
�
�

�
uuu

� � � �

�
�
�
�

� � � � � � � � � ���
�
� � � � � ��� � � � � ��� � � �
uuu

� � 	 � � � ��� � � 	 ��� ��� � � 	 �

� �
�

�
�
�
�

�
in0 � � � � �nt  �2� # �+� v'# # # t  � � #"� � v��

� 
��
��t � 	 � # t � 	 � # ��� � � � # # # � ��� � 	 % v % v��C��� � �

eA[ \Ya�^ ] � u ��w�yAW U U ] ^ Xnh-W U b j�[ X�\*W S \ R ^ [ U j�h
���



i�j�] U ] ^ h-[ X�W U [ R X=WYX�Z-b R ^ ^ ] b U X�] T TOR f W T [ h-[ S WY^�W S \ R ^ [ U j�h�[ TAT j R s	X-[ X # � � % }Ys	j�[ b j
Z�] W S T s	[ U j/b R h-|�[ S W U [ R X RYfOS WYm � |�W U U ] ^ X4h-W U b j�[ X�\�}�Wnh R ^ ]*b R h-| S ] �/|�^ R ` S ] h U j�W U
T a�` T a�h-] T	R a�^ T u

�	����
�� +
� ];X R s�] ��] ^ b [ T ] � R X R a�^�h RYU [ dYW U [ X�\=] ��W�h-| S ] u

�

�� # ��% �� # t �,� ��v %����6� 5 �
# t ��� !�v %�� � � � � � �

��

z�[ X�b ];` R U jn^ R s T WY^ ];j�] WYZ�] Z1` � |�W�[ ^ T } U j�] �$��
�% �  ����� �� ^ a S ]�W�|�| S [ ] T u

� � ( � 0 � � �Yt  E � E � # �
�� # E � � E � % �� # �,� ��%�� �2� 5 �

# ��� ! %�� � �� � � �
��
v��

i�j�] S ] WYZ1b RYS a�h-X1[ T W6h-[ � U a�^ ] R f dYW�^ [ WY` S ] T WYX�Z/b R X T U ^ a�b U R ^ T } T R W � �! �  � 
 T U ] |
[ T h-WYZ�]Yu

� � ( � 0 � � ��t  E � E � # �

�
�
�
� # E � � E � % ��
� # ��� ��%�� �2� 5 �
# 4'5 0 E � � � %�� �2� 5 �
# ��� ! %�� � �� � �

�
�

�
�
�

�
v��

i�j�] S ] W�Z-b RYS a�h-X6[ T W S S b R X T U ^ a�b U R ^�WY|�| S [ b W U [ R X T } T R W �$��
�% �  ����� �� T U ] |n[ T h-W�Z�] }
T | S [ U U [ X�\ U j�] U ^ W�X T S W U [ R X6[ X U R=U s R b W T ] T u

� � ( � 0 � � ��t  E � E � # ) 5�� 0 � � ��
�
�
�
�

� �
�� # E � % �� # � %�� �2� 5 �

# ! %�� � �� � � �
��

�
 E � # �

� # E � � E � % �� # E�� � � %�� �6� 5 �������

�
�
�
�
�

� v E � �

i�j�] U R |�b W T ]-^ ] � a�[ ^ ] T WYX�WY|�| S [ b W U [ R X RYf � �! �  � 
 WYX�Z U j�]-` R U U R h'b W T ]-[ X�d R cY] T
U j�] � �! � ���� + ^ a S ]Yu-g X U j�] S W U U ] ^�W�|�| S [ b W U [ R X�} U j�] T a�` T U [ U a U [ R X # E � )� E

� %Oj�W T X R] �K] b U `�] b WYa T ] U j�];^ [ \Yj U j�WYX�Z T [ Z�];[ T W*b R X T U W�X U u
� � ( � 0 � � ��t  E � E � # ) 5�� 0 � � ��
�
�
�
�
�
�
� �

�
�
�
� # E � % ��
� # ��%�� �2� 5 �
# ��%�� � �� � �
# 4'5 0 E � %�� � �� � �

�
�

�
�
�

�
�
 E � # �

� # E � % �� # � %�� �2� 5 ��� ���

�
�
�
�
�
�
�

� v E ���

� �



i�j�] �$��
�% �  ����� �� ^ a S ];X R s�WY|�| S [ ] T W�` R d�]Y}W�X�Z U j�] �$� 
�� +�� + ^ a S ];`] S R s;u

� � ( � 0 � � ��t  E � E � # ) 5�� 0 � � ��
�
�
�
�
�
�
�
�
�
�
�
) 5�� 0 � � �

�
�
�
�
�
� �

�� � 	 �� � 	 � �6� 5 �
� 	 � � � � � � �

��

 E � # �
� # E � % �� # E � %�� � �� � ��� �

�
�
�
�
�

� E �

��
 E � # �

�� # E � % �� # � %�� �2� 5 �
# 4'5 0 E � %�� � � � �

�� ��

�
�
�
�
�
�
�
�
�
�
�

� v E ���

i�j�[ X�\ T �X�W S S � `�] b R h-] T [ h-| S ] ^O` � WY|�| S [ b W U [ R X R f�U j�] � 
�� WYX�Z � �! � ���� + ^ a S ] T u

� � ( � 0 � � ��t  E � E � # ) 5�� 0 � � �-t ) 5�� 0 � � � �2� 5 �-t  E � # � �� � � v E � v��
 E � # �

�� # E � % �� # ��%�� �2� 5 �
# 4'5 0 E � %�� � � � �

�� ��
v E � �

i�j�] ^ ]=[ T X R s�W �X�W S W�|�| S [ b W U [ R X RYf�U j�] � ��
�% �  ����� �� ^ a S ]Yu

� � ( � 0 � � ��t  E � E � # ) 5�� 0 � � �-t ) 5�� 0 � � � �6� 5 �-t  E � # � �� � � v E � v�
�
�
�
 E � # ) 5�� 0 � � �

�
�
�
� � � � 	 �� � 	 � �2� 5 � ���
 E � # �

� # E � %� # E � %�� � � � ���
�
�
�

� E �

�
�
�

�
v E � �

_	X�WY|�| S [ b W U [ R X RYfOU j�] � �! � ���� + ^ a S ]*W�X�Z U j�] X�W1b R a�| S ] R f W�|�| S [ b W U [ R X T;R f � 
��
b R h-| S ] U ] U j�]�] ��WYh-| S ]Yu � ]��X�[ T j*` � W�` T U ^ WYb U [ X�\ U j�]O[ X�[ U [ W S ] S ] h-] X U [ X U j�]�dYW�^ [ WY` S ]
T U WYb c}W�X�Z U j�] f a�X�b U [ R X�w

 �����#,� � ( � 0 � � ��t  E � E � # ) 5�� 0 � � �-t ) 5�� 0 � � � �6� 5 �-t  E � # � �� � � v E � vt  E � # ) 5�� 0 � � � �6� 5 �*t  E � # � � ��v E � v E � v���#

i�j�[ T [ T ] � a�W S�U R=U j�];^ ] T a S U	RYf b W S S [ X�\=W S \ R ^ [ U j�h � R X U j�] f R�S S R s	[ X�\=[ X�|�a U w
�At ��� ��vB �2� 5 �

�At 4'5 0	�6� ��vB �2� 5 �
�At ��� 4'5 0 ��vB � �� � �

��t 4'5 0 �6� 4'5 0<!�v� � � ��#

��{



� � � � 5/)�7A+-<?. �	&�� . , �/5/@�7�. +-, 7)�1&�+6:A&;<2)

g U [ T W-s�] S S x c�X R s	X1b R X T ] � a�] X�b ] R fAU j�];s�] S S f R a�X�Z�] Z1[ X�Z�a�b U [ R X U j�] R ^ ] h U j�W U } R X�b ]
W f a�X�b U [ R X4j�W T `] ] X T j R s	X U RnU ] ^ h-[ X�W U ]-` � ^ ] S W U [ R X � }AW1b a T U R h-[ m ] Z4[ X�Z�a�b U [ R X
U j�] R ^ ] h�b WYX;`�]�`�a�[ S U�f R ^�[ U u�i�j�] T ]�W�^ ] U j�]*� [ X�Z�a�b U [ R X T b j�] h-] T � RYf � R � ] ^�W�X�Z lnR�R ^ ] u
g X U j�[ T�T ] b U [ R X/s�] T j R sD[ X4Z�] U WY[ S j R s T a�b j�[ X�Z�a�b U [ R X U j�] R ^ ] h T b WYX4`�] f R ^ h-W S S �
Z�] ^ [ d�] Z�};a T [ X�\ R X S �MU j�] U ] ^ h-[ X�W U [ R XMb R X�Z�[ U [ R X TnR ` U W�[ X�] ZMd�[ W U j�]4W S \ R ^ [ U j�h RYf
z�] b U [ R X � u ~ u

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

e^ R h W f a�X�b U [ R XnZ�] �X�[ U [ R X
�At � ��� � v� ��� � � # �At ��� � v � # # # � �At ��� 	 � v %

uuu
�At � ��� � v� ��� � � # �At � � � v � # # # � ��t � � 	 � v %

U j�] T U ] | T;R fAU j�]*Z�] �X�[ U [ R X1W S \ R ^ [ U j�h RYf z�] b U [ R X � u { |�^ R Z�a�b ] U j�] f RYS S R s	[ X�\ U ] ^ h-[ x
X�W U [ R X6b R X�Z�[ U [ R X T w

� � t � v �
= t � t ��� � v"@ � ��� � � ��� � v � # # # � = t � t ��� 	 � v"@ � ��� 	 � � ��� � v �

uuu
= t � t ��� � v;@ � �$� � � ��� ��v � # # # � = t � t ��� 	 �Yv;@ � �$� 	 � � ��� ��v

t r RYU ] U j�W U }K[ fAU j�]=[ X�|�a U |�W U U ] ^ X T sO] ^ ]*[ X�b R h-| S ] U ] R ^ R d�] ^ S W�|�|�[ X�\�} U j�W U j�W T `] ] X
^ ] h-] Z�[ ] Z-` �*U j�] R |] ^ W U [ R X RYf W S \ R ^ [ U j�h ��u v=i�j�] U ] ^ h-[ X�W U [ R X*b R X�Z�[ U [ R X T W�^ ]	a T ] Z
U R \�] X�] ^ W U ] U j�] f R ^ h RYfKU j�];Z�] T [ ^ ] Z1[ X�Z�a�b U [ R X U j�] R ^ ] h f R ^	��t Z�[ T | S W � ] Zn[ XneA[ \�a�^ ]
� u � v u

� � ���
� � � ��	 ��� � � ��	 �
	 � � � u1g X�z�] b U [ R X � u ~ }AW1h-[ X�[ h-W S [ T U W�|�|�^ R W�b j U R�� a�WYX�x
U [ �b W U [ R X R f�U ] ^ h-[ X�W U [ R X*b R X�Z�[ U [ R X T sOW T W�^ \Ya�] Z f R ^ w U j�] R X S � dYW�^ [ WY` S ] T a�X�[ d�] ^ T W S S �� a�W�X U [ �] Z6[ X-W U ] ^ h-[ X�W U [ R X-b R X�Z�[ U [ R X-WY^ ] U j R�T ]	[ X U ^ R Z�a�b ] Z R X U j�]	^ [ \Yj U j�WYX�Z T [ Z�]
R fAU j�];Z�] �X�[ U [ R X�u�i�j�[ T W S S R s T ^ ] b a�^ T [ R X1] � a�W U [ R X T�U R `�];a�X�^ R�S S ] ZnW U W T |] b [ �b=[ X�x
T U WYX�b ] }�|�^ R d�[ Z�] Z U j�] U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T b W�Xn`�];|�^ R d�] Z1W U	U j�W U [ X T U WYX�b ] u�e R ^
U j�]*Z�] ^ [ dYW U [ R X RYf [ X�Z�a�b U [ R X�}KWnZ�[ ��] ^ ] X U W�|�|�^ R W�b j4[ T	U WYcY] X T [ X�b ]-] W�b j/b W T ]-[ X U j�]
U WY^ \�] U [ X�Z�a�b U [ R X U j�] R ^ ] h T j R a S Z*`�] f a S S � � a�W�X U [ �] Z1t ] ��b ] | U [ X�\ R X S �=U j�]�[ X�Z�a�b U [ R X
|�^ ] Z�[ b W U ]D�*v uAi�j�]�Z�] ^ [ dYW U [ R X RYf [ X�Z�a�b U [ R X6W T T a�h-] TOU j�] U ] ^ h-[ X�W U [ R X-b R X�Z�[ U [ R X T W U
W/b ^ a�b [ W S | R [ X U � [ f�U j�] � W�^ ]6X R U*f a S S � � a�WYX U [ �] Z�} U j�]6Z�] ^ [ dYW U [ R X�h-W �4f WY[ S u/i�j�a T
U j�];j � | RYU j�] T ] T�R f�U j�];[ X�Z�a�b U [ R X U j�] R ^ ] h�s	[ S S `�] f a S S � \�] X�] ^ W S [ m ] Z6d�] ^ T [ R X T	RYf�U j�]
j � | RYU j�] T ] TnRYf;U j�]4^ ] b a�^ T [ R X#] � a�W U [ R X T uD_ f a S S � � a�WYX U [ �] Z f R ^ h=a S W � s	[ S S `]
Z�[ T | S W � ] Z1W T���� t ��v }�[ X6b R X U ^ W T U	U R W*h-[ X�[ h-W S S � � a�WYX U [ �] Z f R ^ h*a S W = t ��v u

��~



�
�
�
� � �

�
�
� t = t � t � � � v;@A� � � � v v >
uuu >
t = t � t ��� 	 � v;@A� ��� 	 � v v

�
�

�
@A�-t � ��� � v

�
�

�
>

uuu
>�

�
�
� � �

�
�
� t = t � t � � � v;@C� � � � v v >
uuu >
t = t � t � � 	 � v;@C� � � 	 � v v

�
�

�
@C�6t � ��� � v

�
�

�
@ ='E #$� E #

eA[ \Ya�^ ] � u � wOz�j�W�|] RYf�U WY^ \�] U [ X�Z�a�b U [ R X U j�] R ^ ] h

i�j�];\Y] X�] ^ W S | S WYX R f�U j�];h-] b j�W�X�[ m ] ZnZ�] ^ [ dYW U [ R X RYf�U j�[ TOU j�] R ^ ] h [ TOU R ] T U W�` S [ T j
U j�W U*U j�]nW�X U ] b ] Z�] X U6RYf	U j�] U W�^ \Y] U [ X�Z�a�b U [ R X U j�] R ^ ] h [ h-| S [ ] T;U j�]nWYX U ] b ] Z�] X U6RYf
sO] S S f R a�X�Z�] Zn[ X�Z�a�b U [ R X4t i�j�] R ^ ] h���v w

��
� � �

�� t = t � t � � � v;@A� � � � v v
>�# # # >
t = t � t � � 	 � v;@A� � � 	 � v v

��
@A�-t � ��� � v

��
>

uuu
>��

� � �

�� t = t � t � � � v;@C� � � � v v
>�# # # >
t = t � t �$� 	 �Yv;@C� �$� 	 �Yv v

��
@C�6t � ��� � v

��
@ = �,# t = !$# � !�� @A�3!�v"@A� �

i�j�] X4` �1U ^ W�X T [ U [ d�[ U � }�sO]*s	[ S S j�W d�]*] T U WY` S [ T j�] Z U j�] U WY^ \�] U [ X�Z�a�b U [ R X U j�] R ^ ] hnu=g X
Z�] U W�[ S } U j�];|�^ R�R f |�^ R b ] ] Z T WYb b R ^ Z�[ X�\ U R*U j�] f RYS S R s	[ X�\*W S \ R ^ [ U j�hnu
{ u	_ T T a�h-] U j�];W�X U ] b ] Z�] X U�RYf�U j�] U WY^ \�] U�U j�] R ^ ] hnu

t { v 
�
�
�
� � �

�
�
� t = t � t � � � v;@A� � � � v v >
uuu >
t = t � t � � 	 � v;@A� � � 	 � v v

�
�

�
@A�-t � ��� � v

�
�

�
>

uuu
>�

�
�
� � �

�
�
� t = t � t � � � v;@C� � � � v v >
uuu >
t = t � t � � 	 � v;@C� � � 	 � v v

�
�

�
@C�6t � ��� � v

�
�

�

� �



~ u � R X T [ Z�] ^�b W T ] T	R X � ��� � � # # # � � ��� � u
t W�v6e R ^�b W T ] � ���  }W T T a�h-] U j�];[ X T U WYX U [ W U ] ZnWYX U ] b ] Z�] X U;R f i�j�] R ^ ] h ��w

= !$# � ! � ��� 6@A�3!  = !$# � ! � ��� 6@A�3!$#

t `vnz�|] b [ W S [ m ]-t W�v U R ] W�b jn^ ] b a�^ T [ d�]=WY^ \�a�h-] X U [ X U j�];b S WYa T ]Y} R ` U WY[ X�[ X�\

t ��v  � �  � � ��� 6@C� �  �
uuu

t ��v  � �  	 � � ���  @A� �  	 � #
t b vny�^ R d�]�] WYb j*W�X U ] b ] Z�] X UOR fU j�] U j�] R ^ ] h T�f ^ R h�t `v w �^ T U }�W T T a�h-] U j�] f a S S �
� a�W�X U [ �] Z U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X6W�X�Z U j�] X T |�] b [ W S [ m ]�[ U�f a S S � u

� � � t � t �  � v;@ � �  � � ���  v  � t �  � v;@ � �  � � ��� 
uuu

� � � t � t �  	 � v;@ � �  	 � � ���  v  � t �  	 � v;@ � �  	 � � ���  #
r R s�a T ] U ^ WYX T [ U [ d�[ U �nR f @�t R ^ � a T U � � � � � � � � � � � }�s	j�] X U j�];b R X U ] � U [ T
] h-| U � v } U R ] S [ h-[ X�W U ] � �  � � ���  � # # # � � �  	 � � ���  U R \�] U

t ��v � � � � t � t �  � v;@ � �  � � ���  v  � t �  � v;@A� �  �
uuu

t ��v � � � � t � t �  	 � v;@ � �  	 � � ���  v  � t �  	 � v;@A� �  	 � #
t Zv6r R s�\Y] X�] ^ W S [ m ] R X S �-U j�] S R b W S dYWY^ [ W�` S ] T�R f ] W�b j U j�] R ^ ] h [ X/t b v u���a�WYX�x
U [ �b W U [ R X�[ T1R d�] ^ U j�] f ^ ] ]�dYWY^ [ W�` S ] T [ X U j�]�b R X U ] � U4R f*U j�]�^ ] b a�^ T [ d�]
b W S S }`�a U X RYU [ X�b S a�Z�[ X�\ U j�];dYWY^ [ W�` S ] T [ X U j�];|�W U U ] ^ X�}�� ( � ( } ��� t � t �  � v�@
� �  � v28 ��� t � ���  v u*i�j�[ T W S S R s T	f R ^ U j�]-|�^ R |�] ^ � a�W�X U [ �b W U [ R X R f dYWY^ [ x
WY` S ] T�S R b W SKU R-U j�]=^ [ \�j U x j�WYX�Z T [ Z�] RYf Wnb S W�a T ]=[ X/W f a�X�b U [ R X/Z�] �X�[ U [ R X�}
� ( � ( } U j RYT ];[ X U ^ R Z�a�b ] Zn` � W � � ��`�[ X�Z�[ X�\�u

t ��v � � � � t � t �  � v;@ � �  � � ���  v  = t � t �  � v;@C� �  � v
uuu

t ��v � � � � t � t �  	 � v;@ � �  	 � � ���  v  = t � t �  	 � v;@C� �  	 � v #
t ] vn� � � � � � � ��� � � � �;s	[ U j U j�] � U j1b R X � a�X�b U�R f t { vOWYX�Z U j�];b R X � a�X�b U [ R X RYf
U j�] U j�] R ^ ] h T�f ^ R h t Zv�s�];j�W d�]��

�
t ��v � t { v � � � � t � t �  � v @ � �  � � ���  v �

uuu
� � � t � t �  	 � v @ � �  	 � � ���  v

� �
�  � � ��� 

� �



WYX�Z1` � Z�[ T b j�WY^ \�[ X�\nt ��v }�s�] R ` U WY[ X��
�
t { v � � � � t � t �  � v @ � �  � � ���  v �

uuu
� � � t � t �  	 � vB@ � �  	 � � ���  v

� �
� 4t = !$# � ! � ��� 6@A�3!�v"@A� � ��� 

t f v � ] | S W�b ] � ��� K` � ��uAr R U ] U j�W U�U j�] T U ^ R X�\ � a�W�X U [ �b W U [ R X RYf�U j�]�j � | R U j�] x
T ] T h-] WYX T�U j�W U�U j�];^ ] | S WYb ] h-] X U�R X S � W �K] b U TOU j�];b R X�b S a T [ R X�u����

�
� � � ���  �=t { v �
� � � t � t �  � v @ � �  � � ���  v �

uuu
� � � t � t �  	 � v @ � �  	 � � ���  v

� ���
� 4t = !$# � !�� @A�3!�v"@A� �

� u�z U ] | T � U R �nj�W d�]	X R s#`�] ] X6Z R X�] f R ^O] W�b j6b W T ] } T R=U j�] f R�S S R s	[ X�\ � U j�] R ^ ] h T
j�W d�];`�] ] Xn|�^ R d�] Z�w����

�
� � � ��� � �*t { v �
� � � t � t � � � vB@ � � � � � ��� � v �

uuu
� � � t � t ��� 	 � vB@ � ��� 	 � � ��� � v

� ���
� 4t = !$# � !�� @A�3!�v"@A� �
uuu����

�
� � � ��� ���=t { v �
� � � t � t �$� � vB@ � ��� � � ��� ��v �

uuu
� � � t � t � � 	 � vB@ � � � 	 � � ��� � v

� ���
� �t = !$# � ! � @A�3!�v"@A� �

��u � ];X R s�X�] ] Z1W-Z�[ T � a�X�b U [ R X U j�] R ^ ] h
 = �6#�t � !�� #�� � � ��� � v�� # # # ��t � ! � #�� � � ��� � v

s	j�] ^ ] U j�] f ^ ] ]�dYWY^ [ W�` S ] T�R f � ���  [ X-Z�[ T � a�X�b U ��b R h-|�^ [ T ] U j�]Od�] b U R ^;!  u � ]�s	[ S S
b R X T [ Z�] ^ U j�];|�^ R Z�a�b U [ R X R f�U j�[ TOU j�] R ^ ] h [ X1z�] b U [ R X � u ��u ~ u

� u	� � WY|�| S � [ X�\�W�Z�[ T � R [ X U b W T ] T ^ a S ] T b j�] h-] U R t � v�W�X�Z6t ��vKWYX�Z U j�] X=\Y] X�] ^ W S [ m [ X�\
�K}�s�] R ` U WY[ X�����������
�

t { v � � � � t � t � � � v @ � � � � � ��� � v �
uuu

� � � t � t � � 	 � v @ � � � 	 � � ��� � v �
uuu
� � � t � t � � � v @ � � � � � ��� � v �

uuu
� � � t � t � � 	 � v @ � � � 	 � � ��� � v

� ����������
�
 = �,#�t = !$# � ! � @C�3!�v;@C� �6#

���



g f�U j�];j � | R U j�] T ] T j�WYZ1X R U `�] ] X T U ^ R X�\ S � � a�WYX U [ �] Z�} U j�[ T	T U ] |ns R a S Z f W�[ S u
��u	r R s�` � � � � � � � � � � � �ns	[ U j U j�]6sO] S S f R a�X�Z�] Z�[ X�Z�a�b U [ R X U j�] R ^ ] h WYX�Z�t � v }
sO]/j�W d�]4Z�] ^ [ d�] Z � � t � v � # # # � t { v� = �,#�� ��}	W T | S W�X�X�] Z�u q [ T b j�W�^ \Y] U j�]
W T T a�h-| U [ R X4t { vOW�X�Z U j�] Xn\�] X�] ^ W S [ m ] U R \Y] U�U j�] U WY^ \�] U	U j�] R ^ ] hnw

����
�

� � t � v �
� � � t � t ��� � v;@ � ��� � � ��� � v � # # # � � � � t � t ��� 	 � v;@ � ��� 	 � � ��� � v �

uuu
� � � t � t � � � v"@ � � � � � ��� � v � # # # � � � � t � t � � 	 � v;@ � � � 	 � � ��� � v

� ���
�


�
�
�
=

�
�
� t = t � t � � � v;@C� � � � v v >
uuu >
t = t � t � � 	 � v;@C� � � 	 � v v

�
�

�
@A�-t � ��� � v

�
�

�
>

uuu
>�

�
�
=

�
�
� t = t � t � � � v;@C� � � � v v >
uuu >
t = t � t � � 	 � v;@C� � � 	 � v v

�
�

�
@A�6t � ��� � v

�
�

�
@ ='E #$� E #

� + 
 �! � " z�[ X�b ] U j�]�Z�] ^ [ dYW U [ R X RYf [ X�Z�a�b U [ R X T b j�] h-] T [ T Z�^ [ d�] X T R�S ] S � ` �;U j�] f R ^ h RYf
U j�] U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T } T R h-]�Z�] �X�[ U [ R X T h-W � j�W d�] R d�] ^ S � ] S W�` R ^ W U ] T b j�] h-] T u
e R ^�] ��W�h-| S ] } U j�];Z�] �X�[ U [ R X RYf /�0 1

/�0 1t ��� !�v  !
/�0 1t 4'5 0 �6� ��v� 4'5 0��

/�0 1t 4'5 0��6� 4'5 0�!�v� if !&7 � then /�0 1t �&89!$�"4'5 0:!�v else /�0 1t 4'5 0��6�;!<8�Kv �
� [ ] S Z TOU j�] f RYS S R s	[ X�\*[ X�Z�a�b U [ R X U j�] R ^ ] hnw

= ��#�t = !$#��Dt ��� !�v v;>
t = �6#$�Dt 4'5 0��6� ��v v�>
t = ��!$#Kt ?�t !�7 �Kv;@C�Dt 4'5 0 �,� !%8��v v:>

t !�7 �B@A�Dt �&89!$� 4'5 0�!�v v;@C�6t 4'5 0��6� 4'5 0�!�v v
@ =$E E � #$�Dt E � E � v #

� �



� R s�] d�] ^ }W T [ h-| S ] ^ T b j�] h-] U j�W U	R h-[ U T�U j�]�\�a�WY^ Z T�R X6^ ] b a�^ T [ d�];b W S S T [ T W S T R Z�] ^ [ d�x
WY` S ]Yw

= ��#�t = !$#$�-t ��� !�v v�>
t = �6#$�-t 4'5 0 �,� ��v v�>
t = ��!$#��6t 4'5 0��6� !<8�Kv,>��6t �&89!$� 4'5 0�!�v"@A�6t 4'5 0��,� 4'5 0:!�v v
@ ='E%E � #$�Dt E � E � v #

g X9\Y] X�] ^ W S }O[ f�U j�] U ] ^ h-[ X�W U [ R X�b R X�Z�[ U [ R X T=f R ^*W4^ ] b a�^ T [ d�]nb W S S b W�X�`�]6|�^ R d�] X
s	[ U j R a U ^ ] f ] ^ ] X�b ] U R�U j�]	b R X U ] � U�R f�U j�]	b W S S } U j�]	[ X�Z�a�b U [ R X T b j�] h-]	X�] ] Z6X RYU \Ya�W�^ Z
U j�]	^ ] b a�^ T [ d�]�b W S S u � ]�Z R X RYU�U W�cY] T a�b j6b R X T [ Z�] ^ W U [ R X T [ X U R W�b b R a�X U [ X U j�]	Z�] ^ [ dYWYx
U [ R X R f�U j�]6[ X�Z�a�b U [ R X T b j�] h-]Y}�`] b W�a T ]-s�]-s	[ S S [ X�\Y] X�] ^ W S sOW�X U=U R Z�] ^ [ d�]6[ X�Z�a�b x
U [ R X T b j�] h-] T s	[ U j R a U j�W d�[ X�\6W�X � c�X R s S ] Z�\Y]*W�` R a U	U j�] U ] ^ h-[ X�W U [ R X1|�^ R�R fOR f�U j�]
f a�X�b U [ R X�u�g X/z�] b U [ R X � u � s�]=] ��| S WY[ X1j R s U j�[ T ] X�WY` S ] T�U j�]=Z�] ^ [ dYW U [ R X R f [ X�Z�a�b U [ R X
T b j�] h-] T�f R ^�^ ] b a�^ T [ d�] f a�X�b U [ R X T�U j�W U j�W d�]�X R U j�W�Z=W U ] ^ h-[ X�W U [ R X=^ ] S W U [ R X T a�|�| S [ ] Z�u

� � �	� � � �
� ��	 ����� ������� � � � � � � � ��
 �� � � � �
���
i�j�]n^ ] W�Z�] ^*h-W � s R X�Z�] ^*s	j � |�W U U ] ^ X9b R h-| S ] U ] X�] T T X�] ] Z T*U R `]n|�^ R d�] X f R ^ U j�]
[ X�Z�a�b U [ R X U j�] R ^ ] hnu�_ f U ] ^*W S S } U j�] U ] ^ h-[ X�W U [ R X4b R X�Z�[ U [ R X T a T ] Z9W T [ X�|�a U*U R1U j�]
Z�] ^ [ dYW U [ R X R f�U j�]1[ X�Z�a�b U [ R X U j�] R ^ ] h a S U [ h-W U ] S � b R h-] f ^ R h U j�] f a�X�b U [ R X�W SOU j�W U
j�W T `�] ] X#`�a�[ S U ` � W S \ R ^ [ U j�h ��u � ] b W S S	U j�W U � WYa U R h-W U [ b W S S � b R h-| S ] U ] T W�X�Z
^ ] h R d�] T-R d�] ^ S WY| T*f ^ R h W�X � |�W U U ] ^ X T ] U [ U [ T \Y[ d�] X�uMi�j�a T s�]1W S ^ ] WYZ � c�X R s � [ f
sO]n`] S [ ] d�] U j�]6h-] U W S W�X�\Ya�W�\Y]6b W S b a S W U [ R X �9U j�W U�U j�]n[ X�Z�a�b U [ R X U j�] R ^ ] h h=a T U `]
|�W U U ] ^ X1b R h-| S ] U ] u � R s�] d�] ^ } T [ X�b ];s�]=a T ]=W f R ^ h-W SKS R \�[ b U j�W U�S W�b c T	U j�]=WY`�[ S [ U �-U R
[ h-| R ^ UKU j�]�^ ] T a S U TARYf h-] U W S WYX�\�a�WY\�]�b W S b a S W U [ R X;W TKU j�] R ^ ] h T } � ( � ( }�W�b R h-|�a U W U [ R X�W S
 � � � ) � � � �6h-] b j�W�X�[ T h # ��} ��� % } U j�[ T b W S b a S W U [ R X;h*a T U W S T R `]Ob WY^ ^ [ ] Z R a U W T WYX R ` � ] b U
S WYX�\�a�WY\�]�Z�] Z�a�b U [ R X ��U R }[ X6] ��] b U }�b j�] b c U j�]�s R ^ c RYf W S \ R ^ [ U j�h ��u
i�j�] f R�S S R s	[ X�\4W S \ R ^ [ U j�h��/}	[ T W T S [ \�j U S � WYZ�W�| U ] ZMd�] ^ T [ R X RYf W S \ R ^ [ U j�h ��u

i�j�]6] T T ] X�b ] R f [ U T=R |] ^ W U [ R X4[ T=U j�W U [ U ^ ] b a�^ T [ d�] S � ^ ] `�a�[ S Z T;U j�] T U ^ a�b U a�^ ] RYf�U j�]
\Y[ d�] XM|�W U U ] ^ X T [ X9W U R |�x Z R s	XMh-WYX�X�] ^ u � j�] X U j�]/^ ] b a�^ T [ R XM` RYU U R h T-R a U } U j�]
dYWY^ [ W�` S ] T [ X U j�]*|�W U U ] ^ X T W�^ ]=] ��[ T U ] X U [ W S S � � a�WYX U [ �] Z�u=_ T	U j�]*^ ] b a�^ T [ R X/a�X�s	[ X�Z T }
U j�]	] ��j�W�a T U [ R X U j�] R ^ ] h T�f R ^�Z�W U W U � |�] T WY^ ]�a T ] Z U R b R h*`�[ X�] U j�] U j�] R ^ ] h T b R h-[ X�\
f ^ R h T a�`b W T ] T t U j�[ T [ T�U j�]�b R a�X U ] ^ |�W�^ U�RYfKU j�] T U ] | RYf \Y] X�] ^ W U [ X�\=W*b W T ]�] ��|�^ ] T T [ R X
[ X �4v u�i�j�]n] X�Z�^ ] T a S U [ T W T [ X�\ S ] U j�] R ^ ] h ] ��|�^ ] T T [ X�\ U j�]6b R h-| S ] U ] X�] T T-R f	U j�]
|�W U U ] ^ X T ] U u
_ T s	[ U j ��}�� U WYcY] T;U s R WY^ \�a�h-] X U T w=W6dYW�^ [ WY` S ] T U W�b c/WYX�Z�W S [ T U=R f  � � � u-_

^ R s�[ T X R s�W U ^ [ | S ] w�W S [ T U	R f |�W U U ] ^ X T }�W U j�] R ^ ] hn}WYX�ZnW S [ T U	R f dYW�^ [ WY` S ]�`�[ X�Z�[ X�\ T u
i�j�] U j�] R ^ ] h b R h-| R X�] X U [ T s	j�] ^ ] U j�] T U ^ a�b U a�^ ] R fOU j�]*|�W U U ] ^ X T \Y] U T `�a�[ S U u*i�j�]
dYWY^ [ W�` S ]O`�[ X�Z�[ X�\ T W�^ ]Oa T ] Z U R W T T R b [ W U ] U j�]OdYWY^ [ W�` S ]OX�WYh-] T [ X U j�] R ^ [ \Y[ X�W S |�W U U ] ^ X T
s	[ U j f ^ ] T j S � \�] X�] ^ W U ] Z�dYWY^ [ W�` S ] T u4_ T T a�h-]-s�]6W�^ ]6\�[ d�] X U j�]6b R h-| S ] U ]6WYX�Z�X R X�x
R d�] ^ S W�|�|�[ X�\1|�W U U ] ^ X T � ��� � � # # # � � ��� � u1i�j�]-W S \ R ^ [ U j�h T U WY^ U T ` � `�a�[ S Z�[ X�\ U j�]-^ R s T
WYX�Z�[ X�[ U [ W S [ m [ X�\ U j�]-dYWY^ [ W�` S ] T U WYb c U R W1dYWY^ [ W�` S ] �1s	j�[ b j�Z R ] T X RYU*R b b a�^ f ^ ] ]6[ X

���



U j�]/\Y[ d�] X#|�W U U ] ^ X T uDi�j�] X U j�] � f a�X�b U [ R XM[ T b W S S ] Z�w U j�]/^ ] T a S U [ X�\ U j�] R ^ ] h [ T
\Y] X�] ^ W S [ m ] Z6s	[ U jn^ ] T |�] b U	U R ��u

 = �6# �
�
�
�
# � % �
��
�
t # � ��� � % �nt � � �  � � ��v � # % v �

uuu
t # � ��� � % �*t � � �  � � ��v � # % v

� �
�

�
�

�

_ T s	[ U j ��} U j�] ^ ]*W�^ ] R X S �1U j�^ ] ]*b W T ] T�U R b R X T [ Z�] ^�s	j�] X4] ��W�h-[ X�[ X�\ U j�] S ] WYZ
b R�S a�h-X�w*t { v U j�]-b R�S a�h-X/[ T W S S dYWY^ [ W�` S ] T }�t ~ v U j�]-b R�S a�h-X/[ T W S S b R X T U ^ a�b U R ^ T }�W�X�Z
t � v U j�];b RYS a�h-Xn[ T ] h-| U � u
i�j�] � �! � ���� + ^ a S ];b R d�] ^ T�U j�]=b W T ];[ Xns	j�[ b j U j�]=b a�^ ^ ] X U |�W U U ] ^ Xn`�] [ X�\-] ��W�h*x

[ X�] Z9t [ X/W S S ^ R s T v�[ T W6dYWY^ [ W�` S ] u-i�j�]*X RYU W U [ R X � �,� E�� Z�] X RYU ] T W6dYWY^ [ W�` S ]=`�[ X�Z�[ X�\�}
s	j�[ b j-[ T b W�^ ^ [ ] Z U j�^ R a�\�j U j�]�b R h-|�a U W U [ R X*a�X U [ S�U j�] � 
�� b W T ]�[ T ] X�b R a�X U ] ^ ] Z�uOo ��x
| S [ b [ U S � b WY^ ^ � [ X�\ U j�] T a�` T U [ U a U [ R X-W S R X�\=W d R [ Z T�U ] b j�X�[ b W S |�^ R ` S ] h TOT U ] h-h-[ X�\ f ^ R h
X�WYh-]nb S W T j�] T ��R U j�] ^ s	[ T ] } U j�] T a�` T U [ U a U [ R X # � )� E  %	b R a S Z9`]1|] ^ f R ^ h-] Z�[ X U j�]
U j�] R ^ ] h b R h-| R X�] X U�R f ] WYb j1^ R s � u

� �! � ���� + "
�/t �-w w � � � � � � # t E � w w � ��� � � � � �'� #�v # # # ��t E �-w w � ��� � ��� � �'� #�v % v

� �/t � � � � � � # t � ��� � � � � �'� � ��� E � � w w$#�v � # # # ��t � ��� � ��� � �'� � ��� E � � w w(#�v % v

g X U j�] � 
�� ^ a S ]Y} U j�]n|�W U U ] ^ X�j�W T `�] ] X�b R h-| S ] U ] S � ^ ] `�a�[ S U WYX�Z U j�]6dYW�^ [ WY` S ]
T U WYb c-[ T ] h-| U � u�i�j�] U j�] R ^ ] h�[ T X R s�] ��[ T U ] X U [ W S S ��� a�W�X U [ �] Z-s	[ U j-W S S�U j�]	dYWY^ [ W�` S ] T
[ X U j�]-`�[ X�Z�[ X�\ S [ T U t [ X4] �K] b U }A] W�b j4dYWY^ [ W�` S ]*[ T \Y] U U [ X�\n^ ] X�WYh-] Z U R [ U T;R ^ [ \�[ X�W S [ X
U j�]=|�W U U ] ^ Xv u;r R U [ b ] U j�W U�U j�]*] ��[ T U ] X U [ W S � a�WYX U [ �b W U [ R X/Z�] U W�b j�] T�U j�]*b R X T U ^ WY[ X U T
j�] S Zn[ X U j�];j � | R U j�] T ] T�R f�U j�] U j�] R ^ ] h f ^ R h U j�] [ ^ R b b a�^ ^ ] X�b ];[ X U j�];b R X�b S a T [ R X�u

� 
��
�4t # % � # t #�% �=t �  � ��� # � � � # # # � � � % v � # � � � � ! � � � # # # � � ��� � ! � � % v % v
� �  � ! � # # # ! � #�� ��� # ! � � # # # � ! � % #

g X U j�] �$��
�% �  ����� �� ^ a S ]Y} U j�]�b a�^ ^ ] X U	T a�`�x |�W U U ] ^ Xn`] [ X�\=] ��W�h-[ X�] Zn[ X6W S S |�W U x
U ] ^ X T [ T Wnb R X T U ^ a�b U R ^ f R ^�W U � |�]
��u-_ T [ X ��} U j�]*|�^ R ` S ] h'[ T |�WY^ U [ U [ R X�] Z/[ X U R �
T a�`�|�^ R ` S ] h T�RYfAT [ m ] � � # # # � ��u � ];`�] \�[ X6[ X U j�] f R�S S R s	[ X�\ T [ U a�W U [ R X�w

��&



� ��
�% �  ����� �� t { v

�

�
�
�
�
�
�
�
�
�
�
�
�
�

�-w w � � � � � �����������
�

t � � � � � w w � ��� � � � � �  � �!% � # � � v
# # #

t �6� � � 	 � w w � ��� � � 	 � � �  � �!% � # � 	 � v �
uuu

t � � � � � w w � ��� � � � � �  � �!% � # � � v
# # #

t �"� � � 	 � w w � ��� � � 	 ��� �  � �!% � # � 	 �Yv

� ���������
�

�
�
�
�
�
�
�
�
�
�
�
�

�

r RYU ] U j�W U*U j�] U j�] R ^ ] h �  � � % [ T=U j�] T WYh-]6[ X�W S S ^ R s T } T [ X�b ]n[ U [ T \Y] U U [ X�\
� |�a T j�] Z4Z R s	X � U R sOW�^ Z T	U j�] S ] W d�] T }�WYX�Z/`�] [ X�\nWYa�\�h-] X U ] Z/[ X U j�]*|�^ R b ] T T u=_Db W T ]
T | S [ UnR X U j�]1sOW ��T6U R b R X T U ^ a�b U �#[ T h-W�Z�] }�WYX�Z �$[ T b W S S ] Z R XM] WYb j#b W T ]YuDg X
T a�`�|�^ R ` S ] h � } T a�|�| R�T [ X�\ U j�]=b R X T U ^ a�b U R ^	�  j�W T	U � |]�� � � # # # � � � � �K}��nX�] s
dYWY^ [ W�` S ] T E � w$� � � # # # � E �	w�� ��W�^ ]�|�a T j�] Z R X U R*U j�] T U W�b c�uOi�j�[ T d�] b U R ^ RYf dYWY^ [ W�` S ] T [ T
Z�] X RYU ] Z E  u

� ��
�% �  ����� �� t ~ v

�

�
�
�
�
� E � � � � � � � ���
�
t � � � � � ��� � � � � � � � � � � E �  � � # ��)� � � E � % % �*#�� � v �
uuu

t � � 	 � � � ��� � � 	 � � � � � � � � E �  � � # ��)� � � E � % % �*#�� 	 � v

� �
�

�
�
�
�

�
uuu

�

�
�
�
�

� E � � � � � � � ���
�
t � � � � � ��� � � � � � � ��� � � E �� � � # ��)� � � E � % %�� # � � v
uuu

t � � 	 � � � ��� � � 	 ��� � � ��� � � E �� � � # ��)� � � E � % %�� # � 	 �Yv

� �
�

�
�
�
�

�

i�j�];^ ] b a�^ T [ d�]=b W S S T Z�] S [ d�] ^ T�U j�] f RYS S R s	[ X�\ U j�] R ^ ] h T u

� ��
�% �  ����� �� t � v
� � � � � � !  t � !�#�� �!�+� � # ! % v�� # # # ��t � !$#�� ���+� 	 � # ! % v

uuu
� � � � � � !  t � !�#�� �!� � � # ! % v�� # # # �4t � !�#�� ��� � 	 � # ! % v

� �



i�j�]*b W T ] T b W�X/`�]*] ��[ T U ] X U [ W S S ��� a�WYX U [ �] Z R X U j�] S ] f U W�X�Z/Z�[ T � R [ X�] Z T a�b j U j�W U W S S
b R X�b S a T [ R X T W�^ ]�] � a�W S w

� ��
�% �  ����� �� t ��v
� � � !$#���� � � !  t � !$#�� ���+� � # !�% v � # # # �#t � !�#�� �!�+� 	 � # ! % v �

uuu �
t � !$#�� ��� � � # !�% v � # # # �#t � !�#�� �!� � 	 � # ! % v

uuu
� � � !�#�� � � � !  t � !$#�� ��� � � # !�% v � # # # �#t � !�#�� �!� � 	 � # ! % v �

uuu �
t � !$#�� ��� � � # !�% v � # # # �#t � !�#�� �!� � 	 � # ! % v

eA[ X�W S S � }W6Z�[ T � R [ X U b W T ] T ^ a S ] T b j�] h-]*[ T [ X�d R cY] Z1s	[ U j U j�]=] ��j�W�a T U [ R X U j�] R ^ ] h f R ^
��w

= �/w���#�t � !$# � � �6� !�v�� # # # �4t � !$# � �,� � !�v #
i�j�[ T Z�] S [ d�] ^ T�U j�]�b R h-| S ] U ] X�] T TARYfU j�] R ^ [ \Y[ X�W S |�W U U ] ^ X T ] U }Ys	[ U j*^ ] T |] b U�U R	U j�]�b W T ]
WYX�W S ��T [ T W dYW�[ S WY` S ]�W U�U � |�]��Ku

� ��
�% �  ����� �� t � v
�  t � !$#�� �!�+� � # ! % v � # # # ��t � !$#�� ���+� 	 � # ! % v �

uuu �
t � !�#�� ��� � � # ! % v � # # # ��t � !$#�� ��� � 	 � # !�% v

� � �	� ����� �  � � �

i�j�] T [ \�X�[ �b W�X�b ] RYf�R a�^K[ X�Z�a�b U [ R X U j�] R ^ ] h T [ T�U j�W UKU j�] � WY^ ]�W S \ R ^ [ U j�h-[ b W S S � Z�] ^ [ d�] Z
f ^ R h U j�]=|�^ ] T ] X U W U [ R X R fAU j�] f a�X�b U [ R X�u�g X1] � U ^ W�b U [ X�\ U j�] U ] ^ h-[ X�W U [ R Xnb R X�Z�[ U [ R X T }
WYX�Z U j�] X-|�^ R Z�a�b [ X�\ U j�]	[ X�Z�a�b U [ R X U j�] R ^ ] hn}�W;dYW S a�W�` S ]�|�[ ] b ] RYfKT U W U [ b	WYX�W S ��T [ T j�W T
`] ] X1|�] ^ f R ^ h-] Z�w U j�];b a T U R h-[ m ] Zn[ X�Z�a�b U [ R X U j�] R ^ ] h U ] S S T } f R ^�WYX � |�^ R |] ^ U � }�s	j�W U
b W T ] T h=a T U j RYS Z=WYX�Z;s	j�W U W T T a�h-| U [ R X T b WYX=`�]�h-WYZ�]�[ X=] W�b j=b W T ]O[ X U ^ � [ X�\ U R |�^ R d�]
U j�]�|�^ R |] ^ U � uAea�^ U j�] ^ h R ^ ] } U j�]O[ X�Z�a�b U [ R X U j�] R ^ ] h T W�^ ]�^ ] S W U [ d�] S � \Y] X�] ^ W S W�X�Z U j�a T
|] ^ j�WY| T h-[ \Yj U `�]�a T ] f a S W T W*h-] W�X TORYf b S W T T [ f � [ X�\ f a�X�b U [ R X T u�i�j�]�b S W T T [ �b W U [ R X RYf
f a�X�b U [ R X T s R a S Z1\Y[ d�]=W-h-] WYX T	RYf�T W � [ X�\-s	j�[ b j f a�X�b U [ R X T s�] ^ ] � T [ h-[ S WY^ � U R6R U j�] ^ T }
`�W T ] Z R X U j�] T j�W�|] RYf�U j�];[ X�Z�a�b U [ R X T b j�] h-]=b R h-|�a U ] Z f R ^ U j�] f a�X�b U [ R X�u
_	X RYU j�] ^	W T |�] b U�U j�W U h-W � `] R f s R ^ U j �nR f�f a�^ U j�] ^�[ XYd�] T U [ \YW U [ R Xn[ T�U j�];^ ] S W U [ R X

`] U s�] ] X1[ h-| S [ b [ U WYX�Zn] ��| S [ b [ U |�^ R�R f T }�W T ] h*` R Z�[ ] Z6` �-U j�];|�W U U ] ^ Xnh-W U b j�[ X�\*W S \ R x
^ [ U j�h T ��WYX�Z �/}Y[ X;s	j�[ b j U j�]Ob R X U ^ RYS�T U ^ a�b U a�^ ]�[ T ] ��WYb U S �;U j�] T W�h-] ��R X S �;U j�]OZ�W U W

& �



h-WYX�[ |�a S W U [ R X T Z�[ ��] ^ u���X�] � a�] T U [ R X U R W T c*[ TAU j�] f R�S S R s	[ X�\�w�[ TAU j�] ^ ]	W;Z�[ �K] ^ ] X�b ]	[ X
U j�]=W T � h-| U RYU [ b=b R h-| S ] ��[ U �1RYf�U j�] U s R W S \ R ^ [ U j�h T ��g fOT R } U j�[ T [ T W6\ R�R Z1] ��WYh-| S ]
R f W*b j�W S S ] X�\Y] U j�W U TFL [ X6|�WY^ U [ b a S WY^ }�WYX�Zn� � e T U ��S ] U j�] R ^ ] h |�^ R d�] ^ T [ X6\�] X�] ^ W S }h=a T U�R d�] ^ b R h-];[ X R ^ Z�] ^ U R j�W�X�Z S ] S W�^ \Y];] ��WYh-| S ] T u

� � � � & �4,/. 7A. +6,/) � . 7)�1+6517 7A&;:�<2. ,1(=7�. +-, :A&;B (=7�. +-,/)

i�j�]=|�^ [ X�b [ |�W SKR ` T U W�b S ]=[ Xna T [ X�\ R a�^	|�^ [ X�b [ | S ] RYf Z�] �X�[ U [ R X f R ^�s�] S S f R a�X�Z�] Z1^ ] b a�^ x
T [ R X6[ T�U j�]	^ ] � a�[ ^ ] h-] X UOU j�W U W=sO] S S f R a�X�Z�] Z6^ ] S W U [ R X-`�]	\�[ d�] X6W U Z�] �X�[ U [ R X U [ h-] wA[ f
W6b R ^ ^ ] b U=R X�]*b WYX�X RYU `�] f R a�X�Z�} U j�W U h-] W�X T	U j�W U;U j�]*Z�] �X�[ U [ R X1b WYX�X RYU `�]=h-W�Z�] }
WYX�Z U j�W U-S W U ] ^*Z�] �X�[ U [ R X T WY^ ] � ] R |�W�^ Z�[ m ] Z�u�i�j�a T*U j�]nW�a U R h-W U [ R X RYf	U j�]�� ) � RYf
Z�] �X�[ U [ R X�[ T j�WYh-|�] ^ ] Z�uMg X U j�[ T-T ] b U [ R X�}�s�] T j R s U j�W U-U j�] ^ ]1[ T W4sOW ��U R Z�] f ] ^
U j�] R ` S [ \YW U [ R X U R \�[ d�]=Wnb R ^ ^ ] b U�U ] ^ h-[ X�W U [ R X1^ ] S W U [ R X � X�W�h-] S � }�[ f�U j�] U ] ^ h-[ X�W U [ R X
^ ] S W U [ R X � [ T;S ] f U dYW�^ [ WY` S ]-[ X U j�]6|�^ R�R f�U j�W U b WY| U a�^ ] T;U j�] U ] ^ h-[ X�W U [ R X4b R X�Z�[ U [ R X
W U W/^ ] b a�^ T [ d�]6b W S S t [ X�eA[ \Ya�^ ] � u ~ v } U ] ^ h-[ X�W U [ R X/b R X�Z�[ U [ R X T b WYX�`]6] � U ^ WYb U ] Z � � �
� �  � h-WYc�[ X�\ U j�]=Z�] �X�[ U [ R X�u � ];h*a T U h-] ^ ] S � ] X T a�^ ]Y}�[ X T U ] |1� RYf�U j�]=|�^ R�R f } U j�W U
� [ T X R U � a�WYX U [ �] Z�u4i�j�[ T W S S R s T W S SAU j�] U ] ^ h-[ X�W U [ R X4b R X�Z�[ U [ R X T�U R `�]-\�W U j�] ^ ] Z
WYX�Z U j�] X9W1s�] S S f R a�X�Z�] Z�^ ] S W U [ R X T W U [ T f � [ X�\ U j�] h b WYX�`�] ) � � � � �M`] f R ^ ]nh-WYc�[ X�\
U j�]*Z�] �X�[ U [ R X�u-g X RYU j�] ^�s R ^ Z T }�] � U ^ W�b U [ R X4WYX�Z4Z�] �X�[ U [ R X/b R h-h*a U ] u-i�j�[ T W S S R s T
R X�] U R6R h-[ U	U ] ^ h-[ X�W U [ R X1^ ] S W U [ R X T�f R ^	W S W�^ \Y];b S W T T�R f Z�] �X�[ U [ R X T u�i�j�]=b R h-|�a U ] Z
U ] ^ h-[ X�W U [ R X/b R X�Z�[ U [ R X T `] b R h-]*b R X T U ^ W�[ X U T=R X U j�]-^ ] T a S U [ X�\1^ ] b a�^ T [ R X�] � a�W U [ R X T
WYX�Z U j�];[ X�Z�a�b U [ R X U j�] R ^ ] hnu
i�j�]*a U [ S [ U �1R fOU j�[ T�T U ��S ] RYf Z�] �X�[ U [ R X/[ T	U j�W U�U j�] U W T c RYf |�^ R d�[ X�\ U ] ^ h-[ X�W U [ R X

b W�Xn`�];Z�] W S U s	[ U jn[ Xn[ T R�S W U [ R X f ^ R h U j�];^ ] T U�R f�U j�] f R ^ h-W S [ m W U [ R X�u�z�] |�W�^ W U ] S � } U j�]
U ] ^ h-[ X�W U [ R X-|�^ R ` S ] h T b W�X6`] U W�b c S ] Z6` � j�a�h-W�X T } R ^O| R s�] ^ f a S WYa U R h-W U ] Z T ��T U ] h T
T |] b [ W S [ m [ X�\=[ X U ] ^ h-[ X�W U [ R X�} R f�U j�] T R ^ U Z�[ T b a T T ] Zn[ X$# ��& % u�g U [ T�� a�[ U ]�b R X�d�] X�[ ] X U�U R
Z�] �X�] f a�X�b U [ R X T [ X U j�]�h-W�X�X�] ^ RYfU j�[ T�T ] b U [ R X�}�W�X R |�[ X�[ R X U j�W U j�W T `] ] X-^ ] \�[ T U ] ^ ] Z
[ XnW*h R ^ ]�\�] X�] ^ W S b R X U ] � U ` � p;[ ^ WY^ Z�# � { }|�W�\Y];�Y��% w

i�j�]O`] T U�U j�[ X�\	[ T�U R s R ^ c R X=^ ] b a�^ T [ d�] f a�X�b U [ R X T W T [ f�U j�] � s�] ^ ]O|�W�^ U [ W S }
WYX�Z1] d�] X U a�W S S � ^ ] h-W�^ c-W f U ] ^ s�WY^ Z U j�W U�U j�] f a�X�b U [ R Xn[ TOU RYU W S u

� R s�] d�] ^ }�W T U ^ R X�\-X R U ] R f b W�a U [ R Xnh=a T U `�]�W�Z�Z�] Z�wOW S U j R a�\Yj6W T [ X�\ S ] f a�X�b U [ R X
[ T Z�] T b ^ [ `] Z U j�]4h R h-] X U6U j�]4Z�] �X�[ U [ R X#[ T h-WYZ�]Y} R X�]4^ ] W S S � sOW�X U TnU R `]4W�` S ]
U R a T ] U j�]-^ ] b a�^ T [ R X�] � a�W U [ R X T [ X�WYX�a�X�b R X T U ^ WY[ X�] Z�h-W�X�X�] ^ u1i�j�[ T W d R [ Z T X�W T U �
T a�^ |�^ [ T ] T } � ( ��( }�b R h-[ X�\ U R�U j�]O] X�Z RYf W S R X�\ f R ^ h-W S Z�] d�] S R |�h-] X UOR X S �=U R �X�Z U j�W U W
f a�X�Z�WYh-] X U W S Z�] �X�[ U [ R X1[ T X RYU	U R U W S uO_�d�] ^ [ �b W U [ R X1b WYX�X RYU `]=b R X T [ Z�] ^ ] Z �X�[ T j�] Z
[ fKU j�]��X�W S�U j�] R ^ ] h�j�W T ^ ] h-W�[ X�[ X�\ U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T �

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

i�j�] T U ] | T [ X=W�^ ] S W U [ R X S ] T T Z�] �X�[ U [ R X;s	[ S S `�] � a�[ U ] T [ h-[ S W�^ U R�U j R�T ] RYf�U j�]OW S \ R ^ [ U j�h
f ^ R h�z�] b U [ R X � u { u

&�{



�At � ��� � v��C��� � � # � %
uuu

�At � ��� � v��C��� � � # � %

 �� �,# � � � � � � �  ��� � � ) � �  ��� � � � � � � ����
�� � � t � v �

���� � 
 � � � t  ����6# ��v �  = �6# �At ��v�� t  ����6# ��v;t �	� � � �Kv�� � � � � ��� � � � � �
 � ) � � � � �

�� � � t � v �
� �� � 
 � � � t  ����6# ��v �  ��t � ��� � v��A��� � � # �(� � � � ��� � %

uuu� � � t � v �
� �� � 
 � � � t  ����6# ��v �  ��t � ��� � v��A��� � � # �	� � � � ��� � %

��x  � � ��) � �
� � � ) ( � � � � �
) � � �  � � ��) �

�� � � t � v � � � � � � # # # � � � � 	 � �
�� � � 
 � � � t  ����,# ��v �  �At � ��� � v��A��� � �

uuu� � � t � v � � � � � � # # # � � � � 	 � �
�� � � 
 � � � t  ����,# ��v �  �At � ��� ��v��A��� � �

� �  � � ��� � � � �
) � ����� � � � �
� � �  � ) � � � �

�
�  � � 
 � �

���

� � � �� � � # � � t � v�> � � � t � � � � v,> # # # > � � � t � � � 	 � v
> � � � t � � � � v,> # # # > � � � t � � � 	 � v � t  ����,# ��v

� � " � � � � � ) � � � �

����
�
� � t � v �
� � � t � � � � v � # # # � � � � t � � � 	 � v �
uuu

� � � t � � � � v � # # # � � � � t � � � 	 � v

� ���
� 

�
�
� � t � ��� � v��A��� � � # � %

uuu
� t � ��� � v��A��� � � # � %

�
�

�
> � � ��#�� � �

� � � � � � � � � � � " ��� � � � � � � � � � � � � � � � ��

eA[ \�a�^ ] � u ��w�_ S \ R ^ [ U j�h f R ^�^ ] S W U [ R X S ] T T Z�] �X�[ U [ R X�u
&�~



_ T `�] f R ^ ] } U j�] f a�X�b U [ R X�W S  ����,# � [ T b W S b a S W U ] Z f ^ R h U j�]	[ X�|�a U ^ ] b a�^ T [ R X-] � a�W x
U [ R X T d�[ W U j�]O|�W U U ] ^ X�x h-W U b j�[ X�\ U ^ W�X T S W U [ R X�u�i�j�] X U j�]O^ ] b a�^ T [ R X U j�] R ^ ] h�[ T [ X T U W�X�x
U [ W U ] Z-s	[ U j U j�] f a�X�b U [ R X�W S uAi�j�]	s�] S S f R a�X�Z�] Zn^ ] S W U [ R X � [ TOS ] f U W T W=dYW�^ [ WY` S ]YuAr R s
] � U ^ WYb U [ R X4[ T [ X�d R cY] Z R X U j�]-[ X T U W�X U [ W U ] Z4^ ] b a�^ T [ R X U j�] R ^ ] hnu6o � U ^ W�b U [ R X S ] W d�] T }
W T `] f R ^ ]Y}

� � t � v � = t � t � � v;@ � � � ��v � # # # � = t � t � ��v"@ � � � ��v� ��t ��v����C�
s	[ U j U j�]*Z�[ ��] ^ ] X�b ] U j�W U ` R U j � W�X�Z �4W�^ ] f ^ ] ]=dYWY^ [ W�` S ] T u � ] f a S S ��� a�W�X U [ f �1U j�]
R U j�] ^-dYWY^ [ W�` S ] T [ XM] W�b jMj � | R U j�] T [ T u � ]1s	^ [ U ] U j�] T ] U ] ^ h-[ X�W U [ R X�b R X�Z�[ U [ R X T W T
� � t � v � � � � t � � � t � v v � # # # � � � � t � � �t � v v }�j�[ \Yj S [ \�j U [ X�\ U j�] f W�b UOU j�W UOU j�] � j�W d�]�W T [ X�\ S ]
f ^ ] ]OdYW�^ [ WY` S ] � uAr R s�s�]�h-W � Z�] �X�] �6` � b j R�RYT [ X�\;W	s�] S S f R a�X�Z�] Z-^ ] S W U [ R X*h-] ] U [ X�\
U j�] U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T w

�  � � 
 � �9t � � # � � t � v,> � � � t � � � t � v v,> # # # > � � � t � � ��t � v v v �C#
t e R ^ U j�]�^ ] T UAR f�U j�[ T Z�[ T b a T T [ R X�} sO] U WYcY] � � U R WY`�`�^ ] d�[ W U ]	t � � # � � t � v > � � � t � � � t � v v >
# # # > � � � t � � ��t � v v u v���W d�[ X�\	h-W�Z�] U j�]�Z�] �X�[ U [ R X�} s�]�b WYX=X R s�[ X T U WYX U [ W U ] U j�]AdYW�^ [ WY` S ]
�*` ��U j�]Ob R X T U WYX U � WYX�Z=] S [ h-[ X�W U ] U j�]�Z�] �X�[ U [ R X f ^ R h U j�]�^ ] b a�^ T [ R X U j�] R ^ ] hn}Y\�[ d�[ X�\
U j�];Z�] ^ [ d�] ZnZ�] �X�[ U [ R X

� � t � � v � � � � t � � � t � � v v � # # # � � � � t � � ��t � � v v  � � �!�A#
r R s U j�] U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T WY^ ];W T T a�h-] Z1WYX�Znb R X � R [ X�] Z�}\�[ d�[ X�\
� � t � v � � � � t � � � t � v v � # # # � � � � t � � � t � v v  � � t � v,> � � � t � � � t � v v,> # # # > � � � t � � � t � v v �
U R s	j�[ b j1s�]*WY|�| S �1U j�]*z�] S ] b U _ ��[ R h t = � �,#,� �+@ �-t � �*v v }�W f U ] ^	s	j�[ b j1s�]*b W�X
] S [ h-[ X�W U ]	] WYb j � � x j � | RYU j�] T [ T�f ^ R h U j�];Z�] ^ [ d�] Z1Z�] �X�[ U [ R X�uAi�j�[ T	S ] W d�] T a T s	[ U j

� � t � v � � � � t � � � t � v v � # # # � � � � t � � � t � v v
 � � ���C�
W*Z�] ^ [ d�] Z1Z�] �X�[ U [ R Xn[ X6s	j�[ b j U j�];b R h-|�a U ] Z U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T W�X�Z U j�]�sO] S S x
f R a�X�Z�] Z�X�] T T ^ ] � a�[ ^ ] h-] X U j�W d�]*`] ] X T ] |�WY^ W U ] Z f ^ R h U j�]*^ ] b a�^ T [ R X/] � a�W U [ R X T W�X�Z
b W�X1`�]=] S [ h-[ X�W U ] ZnW U�U j�]=a T ] ^ � T b R X�d�] X�[ ] X�b ]Yu;g X R ^ Z�] ^ U j�W U	U j�] U ] ^ h-[ X�W U [ R Xnb R X�x
Z�[ U [ R X T `]4[ X�] ^ U Z�a�^ [ X�\�[ X f ] ^ ] X�b ] } � ( � ( } f a S S � b S RYT ] Z�} U j�] � h-W � `�]/] ��[ T U ] X U [ W S S �� a�W�X U [ �] Z�w

t � � #�� � t � v,> � � � t � � � t � v v,> # # #�> � � � t � � � t � v v v  � � ���C#
� R s�] d�] ^ }�W*|�] ^ j�W�| T b S ] WYX�] ^�W S U ] ^ X�W U [ d�];[ TOU R h-W�cY];W*X�] s�Z�] �X�[ U [ R X

� �'��� � ( ) � � � �  � � # � � t � v6> � � � t � � � t � v v,> # # #�> � � � t � � � t � v v
WYX�Z6a T ] U j�W U�U R ^ ] U a�^ X U j�] U j�] R ^ ] h � �'��� � ( ) � � � �  � � �!��uOz�a�b jnW;X�W�[ d�]	W U U ] h-| U
s	[ S SOf WY[ S s	j�] X U j�] U ] ^ h-[ X�W U [ R X�b R X�Z�[ U [ R X T W�^ ]n| RYS � h R ^ |�j�[ bYw1W U � |]ndYW�^ [ WY` S ]n[ X

& �



U j�]-^ [ \�j U x j�WYX�Z T [ Z�] R f�U j�]6Z�] �X�[ U [ R X/s	[ S S X RYU*R b b a�^=[ X U j�] S ] f U x j�W�X�Z T [ Z�] R f�U j�]
Z�] �X�[ U [ R X/t s	j�[ b j1j�W T�U � |]
� ��� v u�i�j�a T } U j�];`�] T U	U j�W U b WYXn`�];Z R X�];[ X U j�];b a�^ ^ ] X U
����� S R \�[ b � [ TOU R h-W�cY];W*|�W�^ WYh-] U ] ^ [ m ] ZnZ�] �X�[ U [ R X�w

� �,� � � ( ) � � � � �  � � t � v,> � � � t � � � t � v v,> # # # > � � � t � � ��t � v v #
���!�  �� + ���!% +�%
i�j�] U ] b j�X�[ � a�] R fAU j�[ T	T ] b U [ R X f W�[ S T [ X1b W T ] T s	j�] ^ ] U j�]=b R X U ] � U;RYf W6b W S S�U R �/b R X�x
U WY[ X T�R b b a�^ ^ ] X�b ] T	RYf �K}`] b W�a T ] U j�] U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T s	[ S S j�W d�] R b b a�^ ^ ] X�b ] T
R f � ��U j�] �����#Z�] �X�[ U [ R X�|�^ [ X�b [ | S ]*s	[ S S X R U W S S R s U j�]$� � " ��� � � � U R/R b b a�^*[ X U j�]
� � " � � � ��� � �*u*z�a�b j4b W T ] T;R b b a�^	s	j�] X4WnX�] T U ] Z f a�X�b U [ R X/[ T `�] [ X�\nZ�] �X�] Z � W T R�S a�x
U [ R X U R	U j�]�X�] T U ] Z�X�] T T |�^ R ` S ] h�[ T \Y[ d�] X*[ X � j�W�| U ] ^���u � R sO] d�] ^ } U j�] U ] b j�X�[ � a�]�W S T R
f WY[ S T [ X T R h-]=X R X�x X�] T U ] Z f a�X�b U [ R X T u;e R ^	] ��W�h-| S ] }K[ h-WY\�[ X�] U j�W U�U j�] U W T cnW U j�W�X�Z
[ TAU R Z�] �X�]	W�X-] dYW S a�W U [ R X f a�X�b U [ R X R d�] ^�W=Z�W U W U � |�]=t �  �YvAb R X U W�[ X�[ X�\;W;b R X T U ^ a�b U R ^
f R ^�b R X�Z�[ U [ R X�W S ] ��|�^ ] T T [ R X T w

� � w��  �'� �  �'� �  �'� �  ��#

g \�X R ^ [ X�\ U j�] R U j�] ^-b S W�a T ] T [ X U j�]nZ�] �X�[ U [ R X�t WYX�Z T a�|�| R�T [ X�\ f R ^ U j�] T WYcY] RYf
] ��| R�T [ U [ R X U j�W U=U j�]6] dYW S a�W U [ R X f a�X�b U [ R X�Z R ] T X � U b W�^ ^ � WYX�] X�d�[ ^ R X�h-] X U s	[ U j�[ U v }
[ h-WY\�[ X�] U j�W U ] dYW S a�W U [ R X RYf W4b R X�Z�[ U [ R X�W S [ X U j�] U � |] �  �/[ T [ X U ] ^ |�^ ] U ] Z9` ��U j�]
|�^ ] x ] ��[ T U [ X�\*b R X�Z�[ U [ R X�W S [ X U j�] S R \Y[ bYw

� E ��
�t � � � � � � � v" if
� E ��
 � then � E ��
 � � else � E ��
 � � #

i�j�] U j�^ ] ] U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T ] � U ^ WYb U ] Z f R ^ U j�[ T b S W�a T ]�W�^ ]
� � t � � � � � � � v �

� E ��
 � @ � � �;t � � � � � � � v �
?�t � E ��
 � v;@ � � �=t � � � � � � � v #

i�j�] R b b a�^ ^ ] X�b ] T�R f�� E ��
�[ X U j�] S W T U�U s R b R X�Z�[ U [ R X T b WYa T ] U j�] U ] b j�X�[ � a�] R a U S [ X�] Z
WY` R d�] U R*f WY[ S uAg X T a�b j1b W T ] T } U j�] U ] b j�X�[ � a�] T	R f � j�W�| U ] ^	�-b W�Xn`�];a T ] Z�u
� + 
 �! � uAi�j�];Z�] ^ [ dYW U [ R X RYfKU j�]�[ X�Z�a�b U [ R X U j�] R ^ ] h f R ^OW*^ ] S W U [ R X S ] T T Z�] �X�[ U [ R X6[ T
] ��WYb U S �-U j�W U�RYf z�] b U [ R X � u ��u�i�j�] R X S � ] � U ^ W*s R ^ c6[ T�U j�W U b WY^ ];h=a T U `�] U W�cY] X U j�W U
U j�] U ] ^ h-[ X�W U [ R X6^ ] S W U [ R X ��� W=dYW�^ [ WY` S ] � [ T X�] d�] ^ � a�W�X U [ �] Z�u
� + 
 �! � u#i�j�]1W S \ R ^ [ U j�h R f�U j�[ T6T ] b U [ R XMZ�] |�] X�Z T ] T T ] X U [ W S S �9R X U j�]1[ X�Z�] �X�[ U ]
X�W U a�^ ] R f ��[ S `] ^ U � T ��R |�] ^ W U R ^ w*��� � sO] S S f R a�X�Z�] Z;^ ] S W U [ R X T W U [ T f � [ X�\ U j�] U ] ^ h-[ X�W U [ R X
b R X�Z�[ U [ R X T h*a T U `�]*W�b b ] | U W�` S ] }�X R U Wn|�WY^ U [ b a S WY^ R X�]Y}�W T s R a S Z/`�]*^ ] � a�[ ^ ] Z/` � W
Z�] �X�[ U ];Z�] T b ^ [ | U R ^ � ( ��( }W T [ X U j�]�� �	S R \Y[ b R f _�X�Z�^ ] s T # � %
� � � ! ��� ( � ��� & %�� % +�� � � � � � �)% � � %�� � � !�. � � 2 $ � + ! $�� ! ! � 1 � & %���� � � � � � ! � � � ����� % +�� � � � � � $�� ��� � �

� � , � ����� ��$ � � $ �)� & � � ��$ � � � � � � � � 3

& �



� � ��� @��1&;<$(=7�. @ �1& �4,/. 7A. +6,/)

� ]Ob W�X S [ `] ^ W S [ m ]AZ�] �X�[ U [ R X T�T U [ S SYf a�^ U j�] ^�` � ] ��| S R [ U [ X�\ U j�] f R ^ h R f�U j�]�sO] S S f R a�X�Z�] Z
^ ] b a�^ T [ R X U j�] R ^ ] hnu�g Xnh-W�c�[ X�\*W-Z�] �X�[ U [ R X

�  � � 
 � � � t  ����6# ��v
U j�]1WY^ \�a�h-] X U T*U R4U j�] f a�X�b U [ R X9j�W d�] U j�a T*f W�^-`] ] XM` R a�X�Z T R�S ] S � [ X U j�] T ] b R X�Z
WY^ \�a�h-] X UnU R�U j�] f a�X�b U [ R X�W S  �� �6# ��} � ( � ( };[ X ��u � R sO] d�] ^ } R X�]4b W�X f ^ a�[ U f a S S �
Z�[ T U [ X�\Ya�[ T j�`] U s�] ] X �� � � � � � � � U R/U j�] f a�X�b U [ R X�}OWYX�Z
� �� ��� � � �  � u�_�|�WY^ W�h-] U ] ^
[ T Z�] �X�] Z U R `]6W1dYW�^ [ WY` S ] f ^ ] ]6[ X9 �� �,# ��u4_ U U ] h-| U [ X�\ U R Z�[ ^ ] b U S � [ X�d R cY] U j�]
|�^ [ X�b [ | S ] RYf Z�] �X�[ U [ R Xns	[ U j1W f a�X�b U [ R X�W S j�W d�[ X�\ T a�b j f ^ ] ];dYWY^ [ W�` S ] T s	[ S SKRYf b R a�^ T ]
f WY[ S � j R sO] d�] ^ } R X�]Ob WYX-|�WY^ W�h-] U ] ^ [ m ] U j�]�Z�] �X�[ U [ R X=` �=U j�] f ^ ] ]�dYW�^ [ WY` S ] T�� � � # # # � � �
R f�U j�] f a�X�b U [ R X�W SU R-R ` U W�[ XnW=dYW S [ Z6Z�] �X�[ U [ R X�w

� � � �'# # # � � #�� � 
 � � � t  �� �,# ��v #
i�j�[ T W�h R a�X U T	U R Z�] �X�[ X�\nWn^ ] b a�^ T [ d�] � ) ��� � �Yu=o�X�b R a�^ W�\Y[ X�\ S � } U j�]*b R h-h*a U W x

U [ R X R f Z�] �X�[ U [ R X-WYX�Z6] � U ^ W�b U [ R X f ^ R h U j�]�|�^ ] d�[ R a TOT ] b U [ R X T U [ S S j R�S Z T }�s	[ U j6h-[ X R ^
h R Z�[ �b W U [ R X�u���[ cY] s	[ T ]Y} U j�]�|�^ R�RYf�RYf [ X�Z�a�b U [ R X f R ^ T a�b j6Z�] �X�[ U [ R X T [ T�R X S � W U ^ [ d�[ W S
\Y] X�] ^ W S [ m W U [ R X RYf�U j�W U \Y[ d�] Xn[ X1z�] b U [ R X � u ��u
�	����
�� +
� R X T [ Z�] ^ U j�] f R�S S R s	[ X�\=Z�] T b ^ [ | U [ R X RYf�U j�] � s	j�[ S ] ��b R X T U ^ a�b U	f WYh-[ S [ W�^ f ^ R h [ h-|] ^ W x
U [ d�];|�^ R \�^ WYh-h-[ X�\�w

� 	 ( � � � � if
� � then � 	 ( � �=t � � v else � #

r RYU [ b ] U j�W U�U j�]�dYW�^ [ WY` S ] T � WYX�Z �MR b b a�^ R X S �;R X U j�]O^ [ \Yj U j�W�X�Z T [ Z�]YuA_	|�| S � [ X�\
U j�];|�W U U ] ^ X�x h-W U b j�[ X�\ U ^ WYX T S W U [ R Xn\Y[ d�] T w

 � ��� 
 � � # if � � then � ��� 
 � t � � v else � #

g X T U W�X U [ W U [ X�\ U j�]=^ ] b a�^ T [ R X U j�] R ^ ] h�s	[ U j U j�[ T }KWYX�Z U j�] X/|] ^ f R ^ h-[ X�\ U j�] T [ h*x
| S [ �b W U [ R X T U ] | T WYX�Z U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X6] � U ^ W�b U [ R X S ] W d�] T� � � � � = � # � � @ � t � � v � �

�� � � 
 � � � t  � ��� 
 � � # if � � then � ��� 
 � t � � v else � v �
� � � if

� � then �4t � � v else � #
r R s U j�];W S \ R ^ [ U j�h�Z�] �X�] T
� 	 ( � �:� � � #�� � 
 � �$t � � # � � � > = � # � � @ � t � � v � v

t  � ��� 
 � � # if � � then � ��� 
 � t � � v else � v #

&��



�At � ��� � v��C��� � � # � %
uuu

�At � ��� � v��C��� � � # � %

 �� �,# � � � � � �  ��� � � ) � �  ��� � � � � � � ��
��� � � � # # # � � � � �  � �  �� �

� � � t � v �
���� � 
 � � � t  ����6# ��v �  = �6# �At ��v�� t  ����6# ��v;t �	� � � �Kv�� � � � � ��� � � � � �

 � ) � � � � �

�� � � t � v �
� �� � 
 � � � t  ����6# ��v �  ��t � ��� � v��A��� � � # t �(� � � � ��� � v %

uuu� � � t � v �
� �� � 
 � � � t  ����6# ��v �  ��t � ��� � v��A��� � � # t �	� � � � ��� � v %

�Kx  � � ��) � � � � �
� � � ) ( � � � � �  � � �
) � � �  � � ��) � � � �

�� � � t � v � � � � � � # # # � � � � 	 � �
�� � � 
 � � � t  ����,# ��v �  �At � ��� � v��A��� � �

uuu� � � t � v � � � � � � # # # � � � � 	 � �
�� � � 
 � � � t  ����,# ��v �  �At � ��� ��v��A��� � �

� �  � � ��� � � � �
) � ����� � � � �
� � �  � ) � � � �

�
� � � � # # # � � #�� � 
 � �

� �

� � � �� � � # � � t � vB> � � � �6> # # #�>�� � � 	 �
> � � � �6> # # # > � � � 	 � � t  ����6# ��v


 � " � � � � � ) � � � �

����
�
� � t � v �� � � � � # # # � � � � 	 �
uuu� � � � � # # # � � � � 	 �

� ���
� 

�
�
� � � �'# # # � � t � ��� � v��A��� � � # � � �'# # # � � %uuu
� � �'# # # � � t � ��� � v��A��� � � # � � �'# # # � � %

�
�

�
> � � �$#�� � �

� � � � � ��� � � � � " � � � � � � � � � � � � ��� � � � �
�  �  � � ��� ��) � � � ��

eA[ \�a�^ ] � u � wOz�b j�] h-W U [ b;Z�] �X�[ U [ R XnW S \ R ^ [ U j�hnu
& �



o S [ h-[ X�W U [ X�\ U j�];Z�] �X�[ U [ R X f ^ R h U j�];|�^ ] d�[ R a T	S ] W d�] T� � � t � � # � � � > = � # � � @ � t � � v � v �
= � # � � @ t � � #�� � � > = � # � � @ � t � � v � v�t � � v � �


� 	 ( � � � � � � if

� � then � 	 ( � � � � t � � v else � #

eA[ X�W S S � }�W T T a�h-[ X�\ � � t � v	W�X�Z = � # � � @ � t � � v � W�X�Z/W�|�| S � [ X�\ U j�]-z�] S ] b U
_ ��[ R h W S S R s TOU j�];b R X�b S a T [ R X� � � � �

= � # � � @ � t � � v � �


� 	 ( � � � � � � if
� � then � 	 ( � � � � t � � v else � #

i�j�];[ X�Z�a�b U [ R X U j�] R ^ ] h U j�W U [ T Z�] ^ [ d�] Z f ^ R h U j�[ T Z�] �X�[ U [ R Xn[ T� � � � �
= � # � � @ � t � � v � �  = ��#Kt = � #t � � @C�Dt � � v v"@A� � v;@ ='E #$� E #

g f sO];Z�] �X�] U j�] T ] h-WYX U [ b T	R f W�� R WY^ ] U ^ [ | S ]�� ��� � � ���=W T�f RYS S R s T w
� ����� �=t ��� � � �=v2 = � #$� � @��Dt � � v

U j�] X=[ U [ T W�d�] ^ �=T [ h-| S ]�W�|�| S [ b W U [ R X R f�U j�]�[ X�Z�a�b U [ R X U j�] R ^ ] h U R |�^ R d�] U j�] f R�S S R s	[ X�\
WY` T U ^ W�b U � 	 ( � ��^ a S ] f R ^ U RYU W S b R ^ ^ ] b U X�] T T w� � � � �

= � # � � @ � t � � v � �  � ����� �;t t  � #�� � > � � v � � �$�*v @
� ����� �;t ��� � 	 ( � � � � � t  � #�� � > ? � � v v #

� + 
 �! � " �	W�Z=sO] U ^ [ ] Z U R Z�] �X�] � 	 ( � ��W T W;j�[ \Yj�] ^ R ^ Z�] ^ f a�X�b U [ R X*[ X U j�] T U WYX�Z�W�^ Z
h-WYX�X�] ^

� 	 ( � � � � � � if
� � then � 	 ( � � � � t � � v else � �

U j�];] � U ^ WYb U ] Z U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T
� � � > = � � � # � � @ � t � � � � � � vOt � � � � � v #

s R a S Z6`]�a�X�|�^ R dYWY` S ]=t f R ^�] ��W�h-| S ] } � b R a S Z6`]�b j RYT ] X U R `] U j�]	[ Z�] X U [ U �*f a�X�b U [ R X
WYX�Z � b R a S Z9W S s�W ��T ^ ] U a�^ X �2� 5 �Y}�`�a U-U j�] ^ ]n[ T X R sO] S S f R a�X�Z�] Z9^ ] S W U [ R X � T a�b j
U j�W U�� � ��v u	i�j�[ T \Y[ d�] T	T R h-]=[ X T [ \Yj U [ X U R-R a�^ T b j�] h-W U [ b=Z�] �X�[ U [ R X T w U j�] �nU WYcY]=W
T � X U WYb U [ b T |] b [ �b W U [ R X RYf W*b S W T T�RYfKf a�X�b U [ R X T } � ( � ( }�W S S s	j�[ S ] S R�R | T }�WYX�Z U j�];a T ] RYf
sO] S S f R a�X�Z�] Z-^ ] b a�^ T [ R X f R ^ U j�] T ] h-W�X U [ b T W S S R s T�U j�] U RYU W ST a�` T ] U�R f�U j�W U b S W T TAU R `]
b W�| U a�^ ] Z1[ X U j�] S R \�[ b u

&/�



� + 
 �! � " i�j�[ T WY|�|�^ R WYb jn[ T X R U�T |�] b [ �b U R sO] S S f R a�X�Z�] Z6^ ] b a�^ T [ R X�w�[ U�T j R a S Z-s R ^ c
f R ^-W�X � � ��| R [ X U6R |] ^ W U R ^ u#g XM|�WY^ U [ b a S WY^ } f R ^-WYX � �  T W U [ T f � [ X�\ U j�]nsO] S S x c�X R s	X
� ��| R [ X U ] � a�W U [ R X

�  t ��v����?t �  t ��v v �
[ U [ T h-] ^ ] S � W-b R h-h R X T a�`] ��|�^ ] T T [ R X/] S [ h-[ X�W U [ R X U R \Y] U

= �$# ��� �  t ��v;@ = �6# ��� �!� ���,#
g X U ^ WYZ�[ U [ R X�W S WY|�| S [ b W U [ R X T*R f�U j�[ T*U j�] R ^ ] hn} � [ T W4b S RYT ] Z U ] ^ hnu � R sO] d�] ^ }

`�[ X�Z�[ X�\ U j�] f ^ ] ]�dYW�^ [ WY` S ] T � � � � # # # � � � R f �?W T |�W�^ WYh-] U ] ^ T }�sO] R ` U W�[ X�w
t ���3 � �'# # # � � # �  t ��v v;@ = �,# � � �'# # # � � � ���?t � � �'# # # � � v �,#

� [ U jnj�[ X�Z T [ \Yj U } U j�] U ^ ] W U h-] X U	RYf |�W�^ WYh-] U ] ^ T [ Xn[ X�Z�a�b U [ d�];Z�] �X�[ U [ R X6|�W�b c WY\�] T
T a�b jMW T-U j RYT ]/^ ] | R ^ U ] Z9[ X # �Y~ } &�� }O� & %�b W�X9`�] T ] ] XMW T b R X�b ^ ] U ]1W�|�| S [ b W U [ R X T*RYf
U j�[ T�U j�] R ^ ] hnung X�z�] b U [ R X � u �ns�] T j R s�j R s T b j�] h-W U [ b-Z�] �X�[ U [ R X T W�X�Z T b j�] h-W U [ b
[ X�Z�a�b U [ R X U j�] R ^ ] h T b WYX1`];a T ] Z U R Z�] ^ [ d�];|�^ R \�^ WYh U ^ WYX T f R ^ h-W U [ R X T u

� � � � 5/<2<2(*:��

g X U j�[ T b j�WY| U ] ^ }�sO]�j�W d�] T j R s	X6j R s U j�]	`�W T [ b S R \Y[ b W S�U R�RYS T�T a�|�| S [ ] Z6` �-U j�]	a�X�Z�] ^ x
S � [ X�\6|�^ R�R f�T ��T U ] h'W�^ ]=|�a U�U R s R ^ cn[ X1Z�] �X�[ X�\ f a�X�b U [ R X T W�X�Z/Z�] ^ [ d�[ X�\-[ X�Z�a�b U [ R X
T b j�] h-] T uMi�j�^ ] ] U ] b j�X�[ � a�] T j�W d�]1`] ] X9Z�] d�] S R |] Z�w U j�] �^ T U ^ ] � a�[ ^ ] T*U j�] U ] ^ h-[ x
X�W U [ R X�^ ] S W U [ R X4`�] T a�|�| S [ ] Z�W U Z�] �X�[ U [ R X U [ h-] �AU j�] T ] b R X�Z�h-W�cY] T=U j�]6Z�] �X�[ U [ R X
s	[ U j R a U W U ] ^ h-[ X�W U [ R X6^ ] S W U [ R X � WYX�Z U j�] U j�[ ^ Zn|] ^ f R ^ h T�T b j�] h-W U [ b;Z�] �X�[ U [ R X T u
��a�^	WY|�|�^ R WYb j1a T ] T Z�] Z�a�b U [ d�] T U ] | T	U R ^ ] Z�a�b ] U j�] U W T c T�U R W�|�| S [ b W U [ R X T�RYf�U j�]

sO] S S f R a�X�Z�] Z4^ ] b a�^ T [ R X�WYX�Z�[ X�Z�a�b U [ R X U j�] R ^ ] h T u1i�j�] ^ ]6WY^ ] R U j�] ^�s�W ��T=U R Z�] �X�]
^ ] b a�^ T [ d�] f a�X�b U [ R X T } RYf b R a�^ T ]Yu ��] ^ ];sO]=\�[ d�];W � a�[ b c T cY] U b j R fAU j�] R X�] T c�X R s	X U R
a T uA_ U j R ^ R a�\Yj*b R h-|�W�^ [ T R X R fU j�]�Z�[ ��] ^ ] X U | RYT T [ `�[ S [ U [ ] T s R a S Z*b R X T U [ U a U ]OdYW S a�W�` S ]
^ ] T ] WY^ b j�u
{ u k	T ]��	[ S `�] ^ U � T b j R [ b ] R |�] ^ W U R ^ U R Z�] �X�] ��t �Kv � � ` � �9 � ��# = �6# ��t �Kv �
��u l WYc�[ X�\ T a�b j�WnZ�] �X�[ U [ R X4[ T ] � R ^ U S ] T T � j R sO] d�] ^ } U j�[ T Z R Z�\�]*h-W � h-WYcY]
^ ] W T R X�[ X�\�s	[ U j���h R ^ ]/Z�[ � b a S U6U j�W�X U j�] RYU j�] ^nW S U ] ^ X�W U [ d�] T } T [ X�b ] U j�] �
R |�] ^ W U R ^O[ T X RYU R ^ [ R a T S � Z�[ � b a S U�U R Z�] W S s	[ U j6h-] b j�W�X�[ b W S S � t f R ^�] ��W�h-| S ]	WYX �
X R X U ^ [ d�[ W S a T ]=[ h-h-] Z�[ W U ] S � ^ ] � a�[ ^ ] T |�^ R d�[ X�\ � �$# �At ��v�����v u � R s�] d�] ^ } U j�[ T
WY|�|�^ R WYb j4h-W � s R ^ c1sO] S S W T W �  � � � � ���Y} U ^ ] W U [ X�\ R U j�] ^�h-] U j R Z T W T h-] W�X T
R f |�^ R d�[ X�\ U j�];] ��[ T U ] X�b ] U j�] R ^ ] hnu

~ u � ] � a�[ ^ ];W S S Z�] �X�[ U [ R X T�U R � U	U j�]=y�^ R b ^ a T U ] WYX/`] Z R f j�[ \Yj�] ^ R ^ Z�] ^	|�^ [ h-[ U [ d�]
^ ] b a�^ T [ R X�u�i�j�[ T WY|�|�^ R WYb j�}OW S U j R a�\�j � a�[ U ]6^ [ b j f ^ R h U j�]6dYWYX U WY\�]6| R [ X U*RYf
|�^ R�R f�U j�] R ^ � }Yj�W T�S [ U U S ] U R ^ ] b R h-h-] X�Z*[ UKf R ^ R a�^ U W�^ \Y] U W�a�Z�[ ] X�b ] R f�f a�X�b U [ R X�W S
|�^ R \�^ WYh-h-] ^ T u

&�&



� u	g X�Z�a�b U [ d�] S � Z�] �X�] U j�];\�^ WY|�j RYf�U j�];[ X U ] X�Z�] Z f a�X�b U [ R X�} U j�] X1|�^ R d�] U j�W U�U j�[ T
\Y^ W�|�jn[ T�U j�W U�R f W f a�X�b U [ R X�} U j�] X1|] ^ f R ^ h W U � |] U ^ WYX T f R ^ h-W U [ R X f ^ R h ���
� � � ��� U R ��� ��uAi�j�[ T W�|�|�^ R W�b j*[ T `] \Ya�[ S [ X�\�} T [ X�b ]O[ U�T ] ] h T�U R \�[ d�]OW	s�W �
R f W d R [ Z�[ X�\1] ��| S [ b [ U b R X T [ Z�] ^ W U [ R X R f s�] S S f R a�X�Z�] Z�X�] T T u/i�j�]6h-W�[ X � a�] T U [ R X
T ] ] h TOU R `�]�j R s�j�W�^ Z U j�] f a�X�b U [ R X�W S [ U � |�^ R�R f [ T u

��u	g X U ] ^ |�^ ] U�U j�] f a�X�b U [ R X T W T `�] [ X�\ R d�] ^ � � � ��� � �	W�X�Z-\Y[ d�]	^ ] b a�^ T [ d�]	Z�] �X�[ U [ R X T
[ X U ] ^ h T=R f W � ��| R [ X U*R |�] ^ W U R ^ }A[ X T U ] W�Z RYf � � 
 � �Auni�j�[ T WY|�|�^ R WYb j f R ^ b ] T
R X�] U R Z�] W S s	[ U j U s R s R ^ S Z T�RYfKf a�X�b U [ R X T w�X R ^ h-W Sf a�X�b U [ R X T W�X�Znb R X U [ X�a R a T
f a�X�b U [ R X T u � j�] X U j�] f a�X�b U [ R X T WY^ ] U R U W S }W T	U j�] �/R f U ] X/WY^ ]Y}�[ U�T ] ] h T;S [ cY];W
S WY^ \�]�`�a�^ Z�] X U R h-W�[ X U W�[ X U s R s R ^ S Z T uAg U [ T W�X=[ X U ] ^ ] T U [ X�\�|�^ R ` S ] h U R	T ] ]Oj R s
T h R�R U j/|�W T T WY\�]*`�WYb c/WYX�Z f R ^ U j/`�] U sO] ] X U j�]=s R ^ S Z T�RYf�U RYU W S�f a�X�b U [ R X T W�X�Z
b R X U [ X�a R a T;f a�X�b U [ R X T b WYX4`�]-WYb j�[ ] d�] Z�u l�Va S S ] ^ # � � %Oj�W T h-WYZ�]-W�X4] � U ] X T [ d�]
T U a�Z �nRYf�U j�] U R |�[ bYu

� u	g X U ] ^ |�^ ] U-f a�X�b U [ R X T W T `] [ X�\ T ] U x U j�] R ^ ] U [ b S ] W T U � ��| R [ X U T u9i�j�]n|�WY|�] ^ # � � %
a T ] T*U j�[ T W�|�|�^ R W�b j U R \�[ d�]6W/h-] U WYx U j�] R ^ ] U [ b-Z�] T b ^ [ | U [ R X RYf W/j�[ \�j�] ^ R ^ Z�] ^
S R \�[ b T [ h-[ S WY^ U R ������u	�K] W T U WYX�Z�\Y^ ] W U ] T U � ��| R [ X U T j�W d�]4W S T R `�] ] X�a T ] Z
� � � �  � � � � � [ X1j�[ \�j�] ^ R ^ Z�] ^ S R \Y[ b f R ^	h R Z�] S S [ X�\*^ ] b a�^ T [ d�] R ` � ] b U T�R f W S S c�[ X�Z T
# &/� } ��� % u*��] W T U � ��| R [ X U T Z R X RYU j�W d�]-WnX�W U a�^ W S X RYU [ R X RYf sO] S S f R a�X�Z�] Z�X�] T T }
T R*U ] ^ h-[ X�W U [ R X6|�^ R�RYf T s R a S Zn^ ] � a�[ ^ ];] � U ^ W f R ^ h-W S [ m W U [ R X�u

& �



���



��� 	�� ��� ���

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

g X U j�[ T b j�WY| U ] ^ }�sO]1s	[ S S ] ��| S R ^ ] U s R WYZ�dYW�X�b ] ZMc�[ X�Z T6RYf ^ ] b a�^ T [ R X�w4X�] T U ] ZMW�X�Z
h=a U a�W S u4� RYU j�^ ] � a�[ ^ ]nh R ^ ] T R |�j�[ T U [ b W U ] Z U ^ ] W U h-] X U=U j�W�X U j�W U |�^ R d�[ Z�] Z�[ X U j�]
|�^ ] d�[ R a T b j�W�| U ] ^ };`�a U6U j�] � b W�X�}	s	[ U j T R h-]/] � R ^ U }�`�]/^ ] Z�a�b ] Z U R [ X T U WYX�b ] TnRYf
sO] S S f R a�X�Z�] Z*^ ] b a�^ T [ R X*W�X�Z-[ X�Z�a�b U [ R X�u�g UAU a�^ X T�R a UAU j�W U ^ ] S W U [ R X S ] T T W�X�Z T b j�] h-W U [ b
d�] ^ T [ R X T	R f X�] T U ] Z1W�X�Znh=a U a�W S ^ ] b a�^ T [ R X1b W�XnW S T R `] R ` U WY[ X�] Z�u

� � ��� &;)�7�&�� :A&;@	5/:�)A. +6,

_ f a�X�b U [ R X �/[ TOT W�[ Z U R j�W d�];W � � � � � �n^ ] b a�^ T [ R X6s	j�] XnW�XnWY^ \�a�h-] X U�U R W-^ ] b a�^ T [ d�]
b W S S�R f �Mb R X U W�[ X T WYX RYU j�] ^-[ X�d R b W U [ R X RYf ��uMr	] T U ] ZM^ ] b a�^ T [ R X9j�W T*U ^ WYZ�[ U [ R X�W S S �
| R�T ] Z�|�^ R ` S ] h T W�X�Z4b WYa T ] Z4b R X f a T [ R X�u-i�j�]-[ X U a�[ U [ d�]*^ ] W T R X f R ^ U j�]-Z�[ � b a S U � [ T
U j�W U }�s	j�] X�W1X�] T U ] Z f a�X�b U [ R X�[ T [ X�Z�a�b U [ d�] S � b R X T U ^ a�b U ] Z�}�] WYb j T U W�\Y]-[ T X R U*R X S �
W S S R s�] Z U R ^ ] f ] ^ U R1U j�] f a�X�b U [ R X�b R X T U ^ a�b U ] Z9W U*U j�]6|�^ ] d�[ R a T*T U WY\�] }O`�a U W S T RnU R
� � � � � ) � � � � � � RYf�U j�[ T=f a�X�b U [ R X�u#e R ^-] ��WYh-| S ]Y} U j�]1h-WY[ X�Z�[ � b a S U � [ X9] T U W�` S [ T j�[ X�\
U j�] U R U W S [ U �nR f W6X�] T U ] Z f a�X�b U [ R X �/[ T�U j�W U	U j�]=|�^ R�R f h-W � ^ ] S �nR X U j�];dYW S a�] R f W�X
WY|�| S [ b W U [ R X R f ��u � R s�] d�] ^ }�[ f ��j�W T X R U W S ^ ] WYZ � `] ] X�|�^ R d�] Z U RYU W S }Ks	j �4T j R a S Z
[ U `] T R a�X�Z U R a T ]*W�X/W�|�| S [ b W U [ R X RYf ��[ X U j�]*|�^ R�RYfOR fOU R U W S [ U � �9i�j�] ^ ] T ] ] h T�U R
`]=W6b � b S [ b;Z�] |] X�Z�] X�b � `�] U sO] ] X4Z�] �X�[ U [ R X1WYX�Z1dYW S a�W U [ R X�u	i�j�[ T [ T�T a�b j/W T ] ^ [ R a T
|�^ R ` S ] h U j�W U [ X T R h-]�h-] b j�WYX�[ m ] Z6|�^ R�RYf�T ��T U ] h T } � ( ��( }�r �YU j�hn} U j�] U RYU W S [ U �-R fKU j�]
f a�X�b U [ R X1h*a T U `] T j R s	X4`] f R ^ ] U j�] f a�X�b U [ R X1b WYX/`�]=Z�] �X�] Z�u;_ T W6^ ] T a S U }KX�] T U ] Z
^ ] b a�^ T [ R X T [ X*r ��U j�h h*a T U `�]OZ�] �X�] Z-[ X�Z�[ ^ ] b U S � u � R s�] d�] ^ }�] d�] X-[ f�R X�]�b WYX-WY^ ^ W�X�\Y]
U j�W U;U j�] f a�X�b U [ R X/`�]*Z�] �X�] Z�`] f R ^ ] U j�]-|�^ R�R f�R fOU R U W S [ U � [ T b W�^ ^ [ ] Z R a U }�W T Z R X�]
[ X � j�W�| U ] ^ � }X�] T U ] Z�X�] T T h-W �nT U [ S S b W�a T ] U ^ R a�` S ]Yu�e R ^�W*^ a�X�X�[ X�\-] ��WYh-| S ]Y}�s�];a T ]
U j�] f RYS S R s	[ X�\*b R X T U WYX U�f a�X�b U [ R X U j�W U W S sOW ��T ^ ] U a�^ X T m ] ^ R w

/ �  �
/6t 4'5 0��Kv� /-t / ��v #

r R b j�W�X�\Y] U R	U j�]OZ�] �X�[ U [ R X=W S \ R ^ [ U j�h�[ T X�] b ] T T WY^ �=U R j�W�X�Z S ]�X�] T U ] Z*^ ] b a�^ T [ R X T }
`�a U s�]�s	[ S S�T U ] | U j�^ R a�\Yj1[ U W�X � sOW � uOi�j�];|�W U U ] ^ X1h-W U b j U ^ W�X T S W U [ R X � [ ] S Z T w

� {



 ���6# ) 5�� 0 � � � �nt  E # ��t � E v v��,#

- +�� 
�� � � ��
 " g X�d R cY] U j�]-|�^ [ h-[ U [ d�]=|�^ [ X�b [ | S ] RYf Z�] �X�[ U [ R X�u-i�j�] U ] ^ h-[ X�W U [ R X/^ ] S WYx
U [ R Xn[ T�T [ h-| S � 	 u

/%�� � 
 � �Mt 	 v�t  ���6# ) 5�� 0 � � � �nt  E # ��t � E v v���v #

� � �� �  +/���� % � ��
 � -�+/�� + 
 " � � WY|�| S [ b W U [ R X RYf � � � � � ��� � � � �As	[ U j*i�j�] R ^ ] h ~ ��}
U j�] f R�S S R s	[ X�\ U j�] R ^ ] h T W�^ ]�Z�] ^ [ d�] Z/t U j�]Os�] S S f R a�X�Z�] Z�X�] T T b R X�Z�[ U [ R X*j�W T `] ] X
T j�a�X U ] Z U R=U j�];W T T a�h-| U [ R X T v w

� � t 	 v! = �,#$/ � � ) 5�� 0 � � � �1t  E #�t � � 	 � �Kv�t t /'� 	 � �Kv E v��6#
� t � � � � ��� � � � � � � � � � �  � �   � � ��) � ) � � � � 

� � � � � � � � � � � � � � � � ��� � ��� � � � ) � ����� � � � � ( v
 / ��� �
 /6t 4'5 0��Kv���t /'� 	 � t 4'5 0��Kv v�t t /'� 	 � t 4'5 0 ��v v �Kv$#

�	� �  �!���$� +/ 
 � 
��/� � ��
 ����
���� � � ��
�%�" iOs R4U ] ^ h-[ X�W U [ R X�b R X�Z�[ U [ R X T WY^ ]1] � U ^ WYb U ] Z
f R ^:/t 4'5 0	��v u�r RYU [ b ] U j�W U X�] T U ] Z�X�] T T [ h-| R�T ] T W6^ ] � a�[ ^ ] h-] X U;R X U j�] U ^ W d�] ^ x
T W S�T U ^ W U ] \ ��RYf	U j�]6] � U ^ W�b U [ R X�^ ] s	^ [ U ] ^ w U ] ^ h-[ X�W U [ R X�b R X�Z�[ U [ R X T=T j R a S Z�`]
b W�| U a�^ ] Z/W U [ X�X�] ^ h RYT U b W S S T �^ T U u	i�j�[ T b W�X1`]=W�b b R h-| S [ T j�] Z6d�[ W-W6` RYU U R h*x
a�|1^ ] s	^ [ U [ X�\ T U ^ W U ] \ � } R ^	` � W U R |�x Z R s	X T U ^ W U ] \ �1U j�W U	f W�[ S TOU R h-W U b j1s	j�] X
U j�];^ ] b a�^ T [ d�];b W S S [ T X�] T U ] Z�u

� � 	 4'5 0��6�
/ � 	 4'5 0 � �  /�t 4'5 0 ��v��A/�t / ��v #

� ��% � �� � ��+/% % � 
��'" g U [ T�T [ h-| S ] U R |�^ R d�] U j�];[ X�X�] ^ U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X�} S ] W d�[ X�\
# / � 	 4'5 0 � %��/t 4'5 0��Kv��A/�t / �Kv #

y�^ R d�[ X�\ U j�]-X�] T U ] Z U ] ^ h-[ X�W U [ R X/b R X�Z�[ U [ R X/[ T X R U W T;T [ h-| S ] u � R X T [ Z�] ^ W U [ R X
R fKU j�[ T s	[ S S `] U W�cY] X6a�|6[ Xnz�] b U [ R X/t ��u { u ~ v }�W f U ] ^�sO]�Z�[ T b a T TOU j�]	Z�] ^ [ dYW U [ R X RYf
[ X�Z�a�b U [ R X�u

�	� ��� � � ���������
	 ��� � � � ��� � ���
i�j�] T U ��S ] RYf [ X�Z�a�b U [ R X U j�] R ^ ] h T Z�] ^ [ d�] Zn` � TFL b W�X6`�] T S R \YW�X�[ m ] Z6W T � � ��� � � � ��) �� � � � � � ��� � ��� � � � � � � � � � �  � � ) � �� � � � � � � � � �  � ) �  � �  � ) � � � � u � [ U j U j�[ T [ X1h-[ X�Z�}
U j�] f RYS S R s	[ X�\ U WY^ \�] U [ X�Z�a�b U [ R X U j�] R ^ ] h [ T Z�] T [ ^ ] Z f R ^�/�w

� ~



= ��#2� �&>
t = �6#$� �&>��Dt / �Kv;@C�Dt 4'5 0 �Kv v
@

=$E #$� E #
g X�Z�] ] Z�} U j�]1W S \ R ^ [ U j�h RYf z�] b U [ R X�t � u ��v }Os	[ S S Z�] ^ [ d�] U j�[ T [ X�Z�a�b U [ R X U j�] R ^ ] h �

j R sO] d�] ^ } U j�];j � | R U j�] T ] T s	[ S S `] U j�] � � � � � � a�WYX U [ �] Z U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T�R f /�w
= �6#�� 	 4'5 0 �,�
= �6#$/ � 	 4'5 0 �

_	\�WY[ X�} U j�]��^ T U j � | RYU j�] T [ T [ T ] W T �=U R ] S [ h-[ X�W U ]Yu � R sO] d�] ^ } U j�] T ] b R X�Z-j � | R U j�] x
T [ T [ T |�^ R ` S ] h-W U [ b uA_ U U ] h-| U [ X�\ U j�]	|�^ R�RYf ` � } T W � }�h-W U j�] h-W U [ b W S [ X�Z�a�b U [ R X-Z R ] T X � U
\Y] U d�] ^ �1f WY^ u;_ |�^ R�RYf ` � b R h-| S ] U ]=[ X�Z�a�b U [ R Xns R ^ c T }�`�a U s	[ S S ^ ] � a�[ ^ ]*W6b W T ] T | S [ U
WYX�Z6W S ] h-h-W;[ X R ^ Z�] ^ U R=R ` U W�[ X U j�]	^ ] � a�[ ^ ] Z U s R [ X�Z�a�b U [ d�]	j � | R U j�] T ] T uO_ U U ] h-| U x
[ X�\ U R |�^ R d�] U j�] T ] b R X�Z9j � | R U j�] T [ T ` � a T ] RYf	U j�]n[ X�Z�a�b U [ R X T b j�] h-]1[ U T ] S f [ T X � U
\ R [ X�\ U R s R ^ c} T [ X�b ] U j�] ^ ] � T W6b [ ^ b a S WY^ [ U � |�^ R ` S ] hnw�WY|�| S � [ X�\ U j�] T b j�] h-]*^ ] � a�[ ^ ] T
W/|�^ R�RYf	RYf	U j�] R ^ [ \Y[ X�W S \ R W S u�� R s�] d�] ^ }�W T S [ \�j U dYWY^ [ W�X U-R f	U j�] U WY^ \�] U [ X�Z�a�b U [ R X
T b j�] h-]*Z R ] T s R ^ cw�[ X T U ] W�Z R f�� a�WYX U [ f � [ X�\ U j�]*X�] T U ] Z U ] ^ h-[ X�W U [ R Xnb R X�Z�[ U [ R X1W�X�Z
h R d�[ X�\*[ U�R X U R;U j�];j � | RYU j�] T ] T } U j�]�b R X�Z�[ U [ R X TOR X U j�]�a T ] RYfKU j�]�X�] T U ] Zn[ X�Z�a�b U [ R X
j � | RYU j�] T [ T W�^ ] S ] f U � [ Xn| S W�b ] � w
� � � t 	 v �
= �6#�� 	 4'5 0 � �  = ��#2� �&>

t = �,#'� � >�t / � 	 4'5 0 � @A�Dt / �Kv v
� � � �

@C�Dt 4'5 0 ��v v

@ ='E #$� E #
t ��u { v

k X�Z�] ^ U j�[ T ^ ] \�[ h-] }YW�X�] T U ] Z f a�X�b U [ R X=Z�] �X�[ U [ R X;^ ] T a S U T [ X=WYX=[ X�Z�a�b U [ R X U j�] R ^ ] h
s	[ U j9] � U ^ W4b R X T U ^ W�[ X U T6R X U j�]1a T ] RYf [ X�Z�a�b U [ d�]1j � | RYU j�] T ] T-f R ^*X�] T U ] ZMb W S S T w U R
\Y] X�] ^ W S [ m ] f ^ R h /*W S [ U U S ]Y} U j�];[ X�|�a U

� � �# # # � t # # # � t � �Kv$# # # v'# # #
W S R X�\=s	[ U jnW U ] ^ h-[ X�W U [ R X6^ ] S W U [ R X � ^ ] T a S U T [ X U j�];[ X�Z�a�b U [ R X U j�] R ^ ] h� � � � �
= �6# � t � �Kv�� �  = ��#�t = �6#2�Dt � �Kv�>

t � t # # # � t � ��v'# # # v � @C�Dt # # # � t � ��v'# # # v v
@A� ��v

@ =$E #$� E #
_	\�WY[ X�} T a�b j U j�] R ^ ] h T WY^ ]�Z�[ � b a S U1U R a�X�Z�] ^ T U W�X�Z�WYX�Z U j�a TnU R s R ^ cMs	[ U j�u

i�j�] ^ ] f R ^ ]*[ U [ T Z�] T [ ^ W�` S ] f R ^ U j�] U ] ^ h-[ X�W U [ R X1b R X T U ^ WY[ X U T	U R `]=|�^ R d�] Z/W�X�Z/] S [ h-[ x
X�W U ] Zn`�] f R ^ ] U j�];[ X�Z�a�b U [ R X U j�] R ^ ] h [ T a T ] Zn[ X S W U ] ^�|�^ R�RYf T u

� �



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

� [ U j*W f a�X�b U [ R X=s	[ U j � S ] d�] S TARYf X�] T U ] Z-^ ] b a�^ T [ R X T } R X�]�] S [ h-[ X�W U ] TKU j�] U ] ^ h-[ X�W U [ R X
b R X T U ^ WY[ X U T ` � |�^ R b ] ] Z�[ X�\=` R U U R h a�|�w �^ T UOU j�]	X R X�x X�] T U ] Z6b R X T U ^ W�[ X U T WY^ ]	|�^ R d�] Z
WYX�Z�] S [ h-[ X�W U ] Z�} U j�] X U j�]6b R X T U ^ W�[ X U T=U j�W U j�W d�] R X�] S ] d�] SORYf X�] T U [ X�\/WY^ ]6|�^ R d�] Z
WYX�Z/] S [ h-[ X�W U ] Z�}W�X�Z T R6R X�u;��a U j R s WY^ ] U j�] T ]*X�] T U ] Z4b R X T U ^ W�[ X U T	U R `�]=|�^ R d�] Z �
g U s�W T |�^ ] d�[ R a T S � j�] S Z-[ X U j�] S [ U ] ^ W U a�^ ] U j�W U X�] T U ] Z U ] ^ h-[ X�W U [ R X-b R X T U ^ WY[ X U T b R a S Z
R X S � `]-|�^ R d�] Z�` � a T [ X�\ U j�] T |�] b [ �b W U [ R X RYfOU j�] f a�X�b U [ R X�}�WYX�Z U j�a T;U j�W U |�^ R�RYf T
R f�U ] ^ h-[ X�W U [ R X-W�X�Z6b R ^ ^ ] b U X�] T T X�] ] Z�] Z U R `�] T R h-] j R s�[ X U ] ^ U s	[ X�] Z�u�g X f W�b U } U j�] ^ ]
WY^ ]4] ��WYh-| S ] T s	j�] ^ ] U j�[ T [ T X R U1T R w U j�] f a�X�b U [ R XA/9[ TnR X�]Y} U j�]
� � f a�X�b U [ R X#[ T
WYX RYU j�] ^ }�W�X�Z U j�]1a�X�[ �b W U [ R X9W S \ R ^ [ U j�h RYf z�] b U [ R X � u & [ T W�X R U j�] ^ }�h=a�b j S W�^ \Y] ^ }
] ��WYh-| S ]Yu�g X U j�] T ]=] ��WYh-| S ] T } U j�];X�] T U ] Z U ] ^ h-[ X�W U [ R Xnb R X�Z�[ U [ R Xnb W�X1`�];|�^ R d�] Z1` �
[ X�Z�a�b U [ R X �MT R h-] U [ h-] T ] d�] X6a T [ X�\ U j�]�b R X T U ^ W�[ X�] Z6[ X�Z�a�b U [ R X T b j�] h-] � h-W�c�[ X�\=a T ]
R f�U j�];W�`�[ S [ U �-U R a�X�^ RYS S�U j�];b R X T U ^ WY[ X�] Z f a�X�b U [ R XnW U	T h-W S S ] ^O[ X T U WYX�b ] T u
�	����
�� + u
� ]	W T T a�h-] U j�W U�U j�]	b R X T U ^ W�[ X U T � � t 	 vAW�X�Z = �,# � 	 4'5 0��nj�W d�]�W S ^ ] WYZ � `] ] X

|�^ R d�] Z/W�X�Z1] S [ h-[ X�W U ] Z f ^ R h U j�]=W T T a�h-| U [ R X T�R fAU j�]=^ ] b a�^ T [ R X/] � a�W U [ R X T W�X�Z U j�]
[ X�Z�a�b U [ R X U j�] R ^ ] h f R ^�/�u�i�j�]=X�] T U ] Z U ] ^ h-[ X�W U [ R X6b R X T U ^ W�[ X U�U R `�]�|�^ R d�] Z1[ T

= �6#$/ � 	 4'5 0��6#
�  � � � u=g X�Z�a�b U s	[ U j1i�j�] R ^ ] h'��u { u;i�j�[ T�S ] W d�] T�U s R \ R W S T wD/ � 	 4'5 0 ��}�s	j�[ b j

[ T |�^ R d�] Z�` � a�XYs	[ X�Z�[ X�\ U j�]*Z�] �X�[ U [ R X4W U;U j�]*X R X�x ^ ] b a�^ T [ d�]-b S WYa T ]Y}�WYX�Z U j�]-\ R W S
T U ] h-h-[ X�\ f ^ R h U j�];^ ] b a�^ T [ d�]=b S W�a T ] w

/-t 4'5 0 ��v 	 4'5 0=t 4'5 0��Kv
��# / � 	 4'5 0�� @C/6t / ��v 	 4'5 0=t / ��v
{ # / � 	 4'5 0��

� ] s	^ [ U ]�s	[ U j U j�]OZ�] �X�[ U [ R X R f / �YU j�[ T [ T W S S R sO] Z=`] b W�a T ] U j�]�b R X�Z�[ U [ R X R X=a�X�^ R�S S [ X�\
/*W U 4'5 0 �/[ T � a T U W T T a�h-| U [ R X { w

/-t / �Kv 	 4'5 0;t 4'5 0 ��v
��# / � 	 4'5 0�� @C/6t / ��v 	 4'5 0=t / ��v
{ # / � 	 4'5 0��

i�j�]�j � | RYU j�] T ] T�� [ ] S Z&/	t / �Kv 	 4'5 0;t / �Kv uAi�j�]�|�^ R�RYf�U j�] X6b R h-| S ] U ] T ` � W=b j�W�[ X RYf
[ X�] � a�W S [ U [ ] T w

/-t / �Kv;7A/ � 	 4'5 0 � 	 4'5 0=t 4'5 0��Kv #

r R s U j�]*^ ] b a�^ T [ R X4] � a�W U [ R X T W�X�Z4[ X�Z�a�b U [ R X T b j�] h-]-b W�X4`] f ^ ] ] Z R fOU j�]*b R X�x
T U ^ WY[ X U }�W�X�Znb WYX1`];W�|�| S [ ] Z U R } � ( � ( }�|�^ R d�]=W T |�] b [ �b W U [ R X R f /�w

���



= �,#$/ � � �
r RYU ] U j�W UnU j�[ T |�^ R |] ^ U � b R a S Z#W S T R j�W d�]4`] ] X�|�^ R d�] X T U ^ WY[ \�j U W s�W � ` � a T ]

R f�U j�]nb R X T U ^ WY[ X�] Z�^ ] b a�^ T [ R X9] � a�W U [ R X T W�X�Z�h-W U j�] h-W U [ b W S [ X�Z�a�b U [ R X�u
� R sO] d�] ^ }
U j�W U Z R ] T X � U [ XYdYW S [ Z�W U ] R a�^*| R [ X U wn[ X�h-W�X � b W T ] T } U ] ^ h-[ X�W U [ R X�W�X�Z�b R ^ ^ ] b U X�] T T
b W�X1`�]=|�^ R d�] Z T ] |�WY^ W U ] S � u*t i�j�[ T	T U W U ] h-] X U [ \YX R ^ ] T } RYf b R a�^ T ]Y} U j�]=`�W S Z f WYb U	U j�W U
U ] ^ h-[ X�W U [ R X6[ T W-c�[ X�Z R f b R ^ ^ ] b U X�] T T |�^ R |] ^ U � u v

� � � >n+-:�<2(*B �1&;:�. �;(=7A. +6, +���,1&;)�7�&�� . , �/5/@�7�. +-,

i R |�^ R d�]	W�X*[ X�Z�a�b U [ R X U j�] R ^ ] h f R ^�W;X�] T U ] Z f a�X�b U [ R X�} R X�]�j�W TAU R h-WYcY] R X S � h-[ X R ^
h R Z�[ �b W U [ R X TOU R*U j�]=W S \ R ^ [ U j�h R f z�] b U [ R X � u ��u�o T T ] X U [ W S S � } U j�] T ];s	[ S S ] X T a�^ ] U j�W U
U j�];\Ya�W�^ Z R X U j�];X�] T U ] Z1b W S S [ T ] X f R ^ b ] Z�wO[ X R ^ Z�] ^ U R a T ];W�Xn[ X�Z�a�b U [ d�];j � | RYU j�] T [ T
W U W1X�] T U ] Z9b W S S } U j�]6X�] T U ] Z�b W S S h=a T U �^ T U `] T j R s	X U R `�] � x T h-W S S ] ^ U j�W�X U j�]
|�W U U ] ^ X6j�] WYZ�[ X�\ U j�]�b S W�a T ] uOz U ] | T ~ � `�} b � RYfKU j�]�W S \ R ^ [ U j�h R f z�] b U [ R X � u �*h=a T U `]
W S U ] ^ ] Z�u=_ T T a�h-] U j�W U sO]*W�^ ]*] X�W�\YW�\Y] Z/[ X1b R X T U ^ a�b U [ X�\ U j�]=[ X�Z�a�b U [ d�]*j � | RYU j�] T [ T
f R ^�W-b W T ] RYf�U j�];^ ] b a�^ T [ d�];Z�] �X�[ U [ R X f ] W U a�^ [ X�\*W-X�] T U ] Z1b W S S w

� t � ��� v"�# # # � t % t � ��v v # # #
�K] U*U j�]nb R X U ] � U6R f	U j�]6[ X�X�] ^*b W S S `] � t ��v }OW�X�Z U j�W U*f R ^ U j�]nX�] T U ] Z9b W S S `]

� t % t � ��v v u	i�j�] T U ] | T [ X U j�]=^ ] d�[ T ] Z/W S \ R ^ [ U j�h WY^ ]=W T�f R�S S R s T t sO];s	[ S SKR X S � |�W �
W U U ] X U [ R X U R=U j�];[ X�X�] ^�W�X�ZnX�] T U ] Z1b W S S T v�w
� �!� � " e R ^�WYX � b W T ] � ���  }KW T T a�h-] U j�]*[ X T U W�X U [ W U ] Z/WYX U ] b ] Z�] X U=RYf�U j�]=sO] S S f R a�X�Z�] Z
[ X�Z�a�b U [ R X U j�] R ^ ] h t i�j�] R ^ ] h ��v w

t ��v  = !$# � ! � ���;@A�3!$#
� ��� � " z�|�] b [ W S [ m ]*t ~ W�v U R ] W�b jn^ ] b a�^ T [ d�]=WY^ \�a�h-] X U [ X U j�];b S W�a T ] }\�] U U [ X�\

t ��v  � � � ����@C�*�
t ��v  � t % t � ��v v � ���;@A�-t % t � ��v v #

� �!�(� " y�^ R d�]4] WYb j�WYX U ] b ] Z�] X U/RYf=U j�] U j�] R ^ ] h T6f ^ R h?t ~ `v u�e R ^ U j�]4X R X�x X�] T U ] Z
b W S S T }�|�^ R b ] ] ZnW T `] f R ^ ]Yw�X�WYh-] S � }�W T T a�h-] U j�] f a S S ��� a�W�X U [ �] Znb R ^ ^ ] T | R X�Z�[ X�\
U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X/t W�X�Z U j�] X T |�] b [ W S [ m ]�[ U v

� � � t � t ��v;@ � � � ��� v  � t ��v;@ � � � ���
U j�] X�a T ] U ^ W�X T [ U [ d�[ U �#RYf @ t R ^ � a T U � � � � � ��� � � � � };s	j�] X U j�]�b R X U ] � U [ T
] h-| U � v } U R ] S [ h-[ X�W U ] � � � ��� U R \�] U

� �



t ��v � t � � � t � t ��v;@ � � � ��� v v  � t ��v;@A�*�C#

e R ^ U j�];X�] T U ] Z1b W S S T }�W S SU j�W U [ T X�] b ] T T W�^ � [ TOU R Z�[ T b j�W�^ \Y] U j�]-t X R X�x ] ��[ T U ] X U v
W T T a�h-| U [ R X � t % t � ��v v f ^ R h t ~ `v�t U j�[ T ^ ] � a�[ ^ ] T�U j�];a T ] R f b S W T T [ b W SKS R \�[ b v w

t ��v  � t % t � ��v v;@ � t % t � ��v v � ����@C�6t % t � ��v v #

i�j�]*^ ] T U=R f�U j�]-W S \ R ^ [ U j�h�|�^ R b ] ] Z T s	[ U j R a U b j�W�X�\Y]Yu*i�j�]*h-W�[ X/| R [ X U [ T	U j�W U
U j�]�X�] T U ] Z U ] ^ h-[ X�W U [ R X-b R X�Z�[ U [ R X6j�W T X R U `] ] X1h R d�] Z U R=U j�]�W T T a�h-| U [ R X T }`�a U [ T
WYZ�Z�] Z U R*U j�];b R X U ] � U \�a�WY^ Z f R ^ U j�];[ X�Z�a�b U [ R Xnj � | RYU j�] T [ T�f R ^ U j�];X�] T U ] Z1b W S S u
i R*T a�h a�|�} U j�];|�^ R Z�a�b U [ R X RYfKU j�];^ ] b a�^ T [ R Xn] � a�W U [ R X T WYX�Zn[ X�Z�a�b U [ R X U j�] R ^ ] h

f R ^;WnX�] T U ] Z�^ ] b a�^ T [ d�] f a�X�b U [ R X/[ T X R U ^ ] W S S � WYX � h R ^ ]*Z�[ � b a S U�U j�W�X4[ X U j�]-X R X�x
X�] T U ] Z/b W T ] u�� R sO] d�] ^ }�[ U [ T�R f U ] X1h R ^ ]=[ XYd R�S d�] Z U R |�^ R d�] U j�]=X�] T U ] Z U ] ^ h-[ X�W U [ R X
b R X�Z�[ U [ R X T u

� � � %'&;B (=7A. +6,/B &;)A) �1& �4,/. 7A. +6, +���,1&;)�7�&�� ��5/,/@�7�. +-,/)

_ U �^ T U \ S W�X�b ]Y}�[ U*T ] ] h T Z�[ � b a S U;U R W�Z�WY| U=U j�]-^ ] S W U [ R X S ] T T Z�] �X�[ U [ R X�h-] U j R Z RYf
z�] b U [ R X � u � U R X�] T U ] Z f a�X�b U [ R X T u � R X�b ] | U a�W S S � }�[ U�T ] ] h T j�W�^ Z U R b j R�R�T ]�W T a�[ U W�` S ]
T ] U�R f b R X�Z�[ U [ R X T�f R ^ U ] ^ h-[ X�W U [ R X-s	[ U j R a U h-] X U [ R X�[ X�\ U j�] f a�X�b U [ R Xn`�] [ X�\*Z�] �X�] Z�u
t _ T ] b R X�Z�W�^ � |�^ R ` S ] hD[ TAU j�W UOU R a�X�^ R�S S W=X�] T U ] Z f a�X�b U [ R X-^ ] � a�[ ^ ] TAU j�W U�U j�]	X�] T U ] Z
U ] ^ h-[ X�W U [ R X9b R X�Z�[ U [ R X R X U j�]1j � | R U j�] T ] T `]/a�X � a�W�X U [ �] Z�u � R sO] d�] ^ } U j�]/^ ] S WYx
U [ R X S ] T T Z�] �X�[ U [ R X1WY|�|�^ R WYb j RYf z�] b U [ R X � u � a�X�[ d�] ^ T W S S � � a�WYX U [ �] T	U j�] U ] ^ h-[ X�W U [ R X
b R X�Z�[ U [ R X T [ X R ^ Z�] ^ U R b j R�R�T ]=W6b S R�T ] Z/^ ] S W U [ R X�}�s	j�[ b j/[ T X�] b ] T T WY^ �/U R-T W U [ T f �nU j�]
|�^ [ X�b [ | S ] RYf Z�] �X�[ U [ R X�u v
g X T |�[ U ] R fKU j�] T ]�Z�[ � b a S U [ ] T }�[ X U j�[ TOT ] b U [ R X-s�]	s	[ S ST j R s U j�W U�U j�]�Z�] �X�[ U [ R X RYf

W*X�] T U ] Zn^ ] b a�^ T [ d�] f a�X�b U [ R X ) ���/`] T ] |�WY^ W U ] Z f ^ R h U j�];Z�] S [ d�] ^ �6R f [ U T�U ] ^ h-[ X�W U [ R X
^ ] S W U [ R X�uAi�j�]�cY] � [ Z�] W=[ T�U R |�^ R b ] ] Z6[ X U s R*T U ] | T }b R h=`�[ X�[ X�\ U j�]	^ ] S W U [ R X S ] T T Z�] ��x
X�[ U [ R X=W�|�|�^ R W�b j RYf z�] b U [ R X � u � s	[ U j U j�]�[ Z�] W T `] j�[ X�Z T b j�] h-W U [ bOZ�] �X�[ U [ R X T u � ] b W S S
U j�W U�U j�]	|�^ R ` S ] h�s	[ U j*Z�] �X�[ X�\;W;X�] T U ] Z f a�X�b U [ R X-[ X U j�]	^ ] S W U [ R X S ] T T WY|�|�^ R WYb j*s�W T
U j�W UOU j�] f a�X�b U [ R X-s R a S ZnWY|�|�] W�^O[ X U j�] U ] ^ h-[ X�W U [ R X-b R X T U ^ W�[ X U T }�W�X�Z6b R X T ] � a�] X U S �
U j�]n|�^ [ h-[ U [ d�]-|�^ [ X�b [ | S ] RYf Z�] �X�[ U [ R X4s R a S Z f W�[ S u4��a U sO]nb WYX9h-WYcY]nW T b j�] h-W U [ b
Z�] �X�[ U [ R X U R j�W�X�Z S ] U j�[ T � W f U ] ^ U j�W U } U j�]n^ ] S W U [ R X S ] T T;U ] b j�X�[ � a�]nb W�X�`]nWY|�| S [ ] Z�u� ];WY\�WY[ Xn|�^ R b ] ] Z1` � ] ��WYh-| S ]�s	[ U j U j�]</ f a�X�b U [ R X�uOp�[ d�] XnW*^ ] � a�] T U	U R Z�] �X�]

/ �  �
/6t 4'5 0��Kv� /-t / ��v �

s	j�] X�W/^ ] S W U [ R X4[ T X RYU*T a�|�| S [ ] Z�} U j�]��^ T U*T U ] |�[ T;U R b R h-|�a U ] U j�] f a�X�b U [ R X�W SAf R ^
U j�]1^ ] b a�^ T [ R XM] � a�W U [ R X T }	[ X T U W�X U [ W U ] U j�]/^ ] b a�^ T [ R X U j�] R ^ ] hn}	|] ^ f R ^ h U j�]�� b W T ] �
^ ] Z�a�b U [ R X T }W�X�Zn] � U ^ W�b U	U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T w

���



�
� � � � �� � � � 
 � � �
t  � ��# ) 5�� 0 � � � �-t  E # � t �3E v v ��v

�
�  � ��� �

�
� � � � � � �/t 4'5 0 ��v � � t � ��v�t 4'5 0 ��v �� � � � 
 � � �
t  � ��# ) 5�� 0 � � � �-t  E # � t �3E v v ��v

�
�  � t 4'5 0��Kv�� � t � �Kv

i�j�] X U j�] �^ T U Z�] �X�[ U [ R X6[ T h-WYZ�] ��U j�];W�a���[ S [ W�^ �*f a�X�b U [ R Xn[ T � a T U |�WY^ W�h-] U ] ^ [ m ] Z6` �
U j�] U ] ^ h-[ X�W U [ R X6^ ] S W U [ R X�w

��5  � �� � 
 � � � t  � �$# ) 5�� 0 � � � �-t  E # � t ��E v v ��v
i�j�] Xns�];|�^ R b ] ] Z U R b W�X�b ] S�U j�];Z�] �X�[ U [ R X f ^ R h U j�];|�^ ] d�[ R a T�U j�] R ^ ] hnw

# � � � %  ��5  � ��� �
�
� � � � �� �4t 4'5 0��Kv �
� t ��5  � �Kv�t 4'5 0��Kv

�
�  ��5  � t 4'5 0 ��v��A��5  � t ��5  � ��v

r R s�s�]�h-W�cY] U j�] T ] b R X�Z=Z�] �X�[ U [ R X �9U j�]�[ X U ] X�Z�] Z R X�] � ` � \YW U j�] ^ [ X�\ U j�] U ] ^ h-[ X�W x
U [ R X*b R X�Z�[ U [ R X T�f R ^ U j�]	WYa���[ S [ WY^ �;f a�X�b U [ R X-WYX�Z-b j R�R�T [ X�\;W;^ ] S W U [ R X T W U [ T f � [ X�\ U j�] hnu
�K] U�� � ��T U WYX�Z f R ^ � � # � � � >�t = �6# � �9t 4'5 0 ��v v2>�t = �,# � t ��5  � ��v*t 4'5 0 ��v v u
i�j�] X1Z�] �X�]

/%3��5  t � � � v
WYX�Z1W S T R |�^ R d�]Y}` �6U j�]=z�] S ] b U _ ��[ R hn}

# � � � ��t = �6# � �4t 4'5 0��Kv v ��t = �6# � t ��5  � �Kv�t 4'5 0 ��v v %


� � t � � � v�>
t = �6#�t � � � v �4t 4'5 0��Kv v�>
t = �6#�t � � � vOt ��5  t � � � v �Kv�t 4'5 0 ��v v

z�a�` T U [ U a U [ X�\ � � ��f R ^ � [ X U j�];] � a�W U [ R X T�f R ^���5  }�sO];\�] U
# � � t � � � v %  ��5  t � � � v � � �

�� � � t � � � v �t � � � v �4t 4'5 0��Kv �
t � � � vOt ��5  t � � � v �Kv�t 4'5 0��Kv

��  ��5  t � � � vOt 4'5 0 ��v
�C��5  t � � � vOt ��5  t � � � v �Kv

WYX�Z �X�W S S � }

� �



# � � � %  / ��� ��
� � � � �= �,# � �/t 4'5 0 ��v �
= �,# � t ��5  � �Kv�t 4'5 0 ��v

�
�  /-t 4'5 0 ��v��A/-t / �Kv #

� R�R c�[ X�\1W U=U j�]-^ ] T a S U } R X�]-b W�X T ] ] U j�W U=U j�] ^ ]-[ T W T U ^ [ b U=T ] |�WY^ W U [ R X�`] U s�] ] X
W T T a�h-| U [ R X T }�^ ] |�^ ] T ] X U [ X�\ U j�] U ] ^ h-[ X�W U [ R X-b R X�Z�[ U [ R X T }�WYX�Z U j�]�b R X�b S a T [ R X�}�s	j�[ b j
Z�] S [ d�] ^ TKU j�]O^ ] � a�] T U ] Z f a�X�b U [ R X�u lnR ^ ] R d�] ^ } U j�]Ob j R [ b ] RYf�U j�] U ] ^ h-[ X�W U [ R X;b R X�Z�[ U [ R X
[ T b R h-| S ] U ] S � a�X�b R X T U ^ W�[ X�] Z1[ X U j�];^ ] T a S U u

�	� � � � �����
� �� � � �
	 �  �
	 ���
� ];X R s�\�[ d�];W*h R ^ ] f R ^ h-W SU ^ ] W U h-] X U�R f�U j�];W S \ R ^ [ U j�hnu

{ u�p�[ d�] XnW-X�] T U ] Z1^ ] b a�^ T [ R X�}

�At � ��� � v� ��� � � # ��%
uuu

�At � ��� ��v� ��� � ��# ��%

U j�]*h-W�b j�[ X�] ^ � |�] ^ f R ^ h T	U j�] T W�h-]*[ X�[ U [ W S�T U ] | T W T Wn^ ] S W U [ R X S ] T T Z�] �X�[ U [ R X�}
 � � ( } U ^ WYX T S W U ] T |�W U U ] ^ X T }�[ X T U W�X U [ W U ] T*U j�]n^ ] b a�^ T [ R X U j�] R ^ ] hn}�|�] ^ f R ^ h T �Kx
^ ] Z�a�b U [ R X�} T |�] b [ W S [ m ] T�U j�]-|�W U U ] ^ X T }A^ ] Z�a�b ] T;U j�]-b W T ] T=RYf�U j�] f a�X�b U [ R X�}�W�X�Z
�X�W S S � |�] ^ f R ^ h TOU ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X6] � U ^ W�b U [ R X U R WY^ ^ [ d�];W U

� � � t � v � � � � � # � % � # # # � � � � 	 � # � % �
���� � 
 � � � t  ����6# ��v �  ��t � ��� � v �A��� � � # � %

uuu� � � t � v � � � � � # ��% � # # # � � � � 	 � # ��% �
���� � 
 � � � t  ����6# ��v �  ��t � ��� � v��A��� � � # ��% #

r RYU ] U j�W U�� [ T W*dYWY^ [ W�` S ]�X R U	R b b a�^ ^ [ X�\-[ X U j�] R ^ [ \�[ X�W S ] � a�W U [ R X T u
~ u	r R s U j�];Z�] �X�[ U [ R X R f�U j�];W�a���[ S [ W�^ �*f a�X�b U [ R Xn[ T h-W�Z�] w

��5  �  � � 
 � � � t  ����,# ��v #

� &



� u	g h-h-] Z�[ W U ] S � } U j�] T a�` T U [ U a U [ R X ��)� ��5  � b W�X=`�]Oh-WYZ�]O[ X U j�] U j�] R ^ ] h T�f ^ R h
T U ] | { }AWYX�Z U j�] � Z�] �X�[ U [ R X�W S W T T a�h-| U [ R X ��b WYX�b R X T ] � a�] X U S � `�]-] S [ h-[ X�W U ] Z�u
r RYU [ b ] U j�W UAU j�]O^ ] | S WYb ] h-] X U�RYf � U WYcY] T | S W�b ]�[ X U j�]�j � | R U j�] T ] T W T sO] S S } T [ X�b ]
U j�];X�] T U ] Z U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X-s	[ S S `�] f R a�X�Z U j�] ^ ]Yu
# � � t � v � � � � � # ��5  � % � # # # � � � � 	 � # ��5  � % %  ��5  � t � ��� � v��C��� � � # ��5  � %

uuu
# � � t � v � � � � � # ��5  � % � # # # � � � � 	 � # ��5  � % %! ��5  � t � ��� � v��A��� � � # ��5  � %

��u	r R s�b R X T [ Z�] ^	W*^ ] S W U [ R X6b j R�T ] X U R h-] ] U�U j�] U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T�R f ��5  w
� � # � � t � v�> � � � t � � � � # ��5  � % v6> # # # > � � � t � � � 	 � # ��5  � % v

> � � � t � � � � # ��5  � % v,> # # # > � � � t � � � 	 � # ��5  � % v
� W S SAU j�[ T;U ] ^ h � � # � � u1r RYU [ b ] U j�W U=U j�[ T [ T W/b S R�T ] Z U ] ^ hnunr R s�h-W�cY] U j�]
Z�] �X�[ U [ R X RYf�U j�];[ X U ] X�Z�] Z f a�X�b U [ R X�w

� 3��5  t � � # � � v #
� j�W U [ T X R s�^ ] � a�[ ^ ] Zn[ TOU R `�^ [ Z�\Y] U j�];\YW�|n`] U s�] ] X U j�];W�a���[ S [ W�^ � Z�] �X�[ U [ R X
WYX�Z U j�];[ X U ] X�Z�] Z f a�X�b U [ R X�u

� u l W�c�[ X�\ U j�] T a�` T U [ U a U [ R X � )� � � # � � [ X U j�]n^ ] b a�^ T [ R X9] � a�W U [ R X T=f R ^ ��5 
f ^ R h T U ] | � \Y[ d�] T
�
� � � t � � # � � v �# � )� � � # � � %�t � � � �'# ��5  � % v � # # # �
# � )� � � # � � %�t � � � 	 � # ��5  � % v

�
� 

��5  t � � # � � v�t � ��� � v
�

# � )� � � # � � %�t ��� � � # ��5  � % v
uuu�� � � t � � # � � v �# � )� � � # � � %�t � � � � # ��5  � % v � # # # �

# � )� � � # � � %�t � � � 	 �*# ��5  � % v
�� 

��5  t � � # � � v�t � ��� ��v
�

# � )� � � # � � %�t ��� � � # ��5  � % v
z�[ X�b ] � Z�[ Z9X RYUnR b b a�^6[ X9W�X �MR f;U j�] R ^ [ \Y[ X�W S ^ [ \�j U j�WYX�Z T [ Z�] T }	WYX�ZMW S T R
`] b W�a T ] U j�]�Z�] �X�[ U [ R X R f � j�W T X RMf ^ ] ]4dYW�^ [ WY` S ] T }*[ U [ T dYW S [ Z U R ^ ] | S W�b ]
��5  t � � # � � vO` � � R X U j�];^ [ \Yj U j�WYX�Z T [ Z�] T	R f�U j�];|�^ ] d�[ R a TOU j�] R ^ ] hnw

�
� � � t � � # � � v �# � )� � � # � � %�t � � � �'# ��5  � % v � # # # �
# � )� � � # � � %�t � � � 	 � # ��5  � % v

�
�  � t � ��� � v��C��� � � # � %
uuu�

� � � t � � # � � v �# � )� � � # � � %�t � � � � # ��5  � % v � # # # �
# � )� � � # � � %�t � � � 	 � # ��5  � % v

�
�  � t � ��� � v �A��� � � # � %

���



g U [ T [ h-| R ^ U WYX UAU R WY` T U W�[ X f ^ R hD|] ^ f R ^ h-[ X�\ U j�[ T ^ ] | S WYb ] h-] X U [ X U j�]	W T T a�h-|�x
U [ R X T u

��u	_ S S�U j�W U [ T ^ ] � a�[ ^ ] ZMX R s'[ T-U R �X�] T T ] U j�]/W T T a�h-| U [ R X T }�W�X�Z U j�W U b W�XM`]
WYb j�[ ] d�] Z1` � a T ] RYf�U j�]=z�] S ] b U _ ��[ R hnw

# � � t � v � � � � t � � � � # ��5  � % v � # # # � � � � t � � � 	 � # ��5  � % v %


� � t � � # � � v�>
� � � t # � )� � � # � � % t � � � � # ��5  � % v v�>
uuu
� � � t # � )� � � # � � % t � � � 	 � # ��5  � % v v

� u	� � [ X�d R c�[ X�\ U j�]
�25 ��^ a S ]�s	[ U j4t � vOWYX�Z4t ��v } U j�]��X�W S ^ ] T a S U [ T�R ` U W�[ X�] Z�w
����
�
� � t � v �
� � � t � � � � # ��5  � % v �
uuu

� � � t � � � 	 � # ��5  � % v

� ���
�  � t � ��� � v��A��� � � # � %

uuu����
�
� � t � v �
� � � t � � � � # ��5  � % v �
uuu

� � � t � � � 	 � # ��5  � % v

� ���
�  � t � ��� � v��C��� � � # � %

z U ] |�|�[ X�\�`�WYb c f ^ R h U j�]nZ�] U WY[ S T }�s�]1j�W d�]1WYa U R h-W U [ b W S S � Z�] ^ [ d�] Z U j�]nZ�] T [ ^ ] Z
^ ] b a�^ T [ R X1] � a�W U [ R X T }�W�X�Z1\Y] X�] ^ W U ] Z/WYX1[ X�Z�] |] X�Z�] X U�U ] ^ h-[ X�W U [ R Xn|�^ R ` S ] hnu lnR ^ ] x
R d�] ^ } U s R h-] WYX T�R fAT ] U U S [ X�\ U j�] U ] ^ h-[ X�W U [ R X6|�^ R ` S ] h�j�W d�]�W S T R `] ] XnZ�] ^ [ d�] Z f a S S �
WYa U R h-W U [ b W S S � w U j�]�Z�] �X�[ U [ R X RYf�U j�]�W�a���[ S [ W�^ �=f a�X�b U [ R X�}�WYX�Z U j�]	[ X�Z�a�b U [ R X T b j�] h-]
f R ^ U j�];WYa���[ S [ WY^ �*f a�X�b U [ R X�u�i�j�] f R ^ h-] ^�s	[ S S `�] R f b ^ a�b [ W S [ h-| R ^ U WYX�b ]	[ X U j�]�|�^ R�RYf }
WYX�Z U j�] S W U U ] ^Oh-W � W S T R `];^ ] � a�[ ^ ] Z�u
��X�]1h-[ \Yj U s R ^ ^ ��U j�W U-U j�]1WY`�[ S [ U �4U R |�^ R d�] U ] ^ h-[ X�W U [ R X�j�W T-T R h-] j R s'`] ] X

U WYh-|�] ^ ] Z=s	[ U j-[ X U j�]	Z�] ^ [ dYW U [ R X�u � ]�`�] S [ ] d�] U j�W U X R;U ] ^ h-[ X�W U [ R X*WY^ \�a�h-] X U T j�W d�]
`] ] X S RYT U [ X U j�[ T�T ] ^ [ ] T	R f�U ^ W�X T f R ^ h-W U [ R X T u

�  � � � � � � � ) � (-z�a�|�| R�T ]*W f a�X�b U [ R X �4[ T Z�] �X�] Z/s	[ U j U j�]*W S \ R ^ [ U j�h R f z�] b U [ R X� u { }a T [ X�\-W U ] ^ h-[ X�W U [ R X6^ ] S W U [ R X � � }'� ( � ( }
�  � � 
 � � � � t  ����,# ��v #

{ �Y�



� f�U j�]*] � U ^ W�b U ] Z U ] ^ h-[ X�W U [ R X1b R X�Z�[ U [ R X T } U j�]*X�] T U ] Z4b R X�Z�[ U [ R X T s	[ S S j�W d�] R b b a�^ x
^ ] X�b ] T�R f � uOz�a�|�| R�T ] U j�W U�U j�] U ] ^ h-[ X�W U [ R X*b R X�Z�[ U [ R X T WY^ ]	|�^ R d�] Z�u�g X6W;^ ] S W U [ R X S ] T T
Z�] �X�[ U [ R X R f ��} U j�];W�a���[ S [ W�^ �*f a�X�b U [ R X ��5  [ T Z�] �X�] Z�w

��5 ��  � � 
 � � � t  �� �,# ��v #

_ S T R } U j�] T W�h-] U ] ^ h-[ X�W U [ R X9b R X�Z�[ U [ R X T WY^ ]/] � U ^ WYb U ] Z#W T-f R ^ ��}	] ��b ] | U6U j�W U
R b b a�^ ^ ] X�b ] T1R f � � WY^ ]4[ X T U ] W�ZMW�dYW�^ [ WY` S ] � W�X�Z R b b a�^ ^ ] X�b ] T1R f � W�^ ]/[ X T U ] W�Z
WY|�| S [ b W U [ R X T ��5 �� u9g f s�] T a�` T U [ U a U ] � )� � � [ X U j�] U ] ^ h-[ X�W U [ R X�b R X�Z�[ U [ R X T }
W S S�U j�]6X R X�x X�] T U ] Z U ] ^ h-[ X�W U [ R X4b R X�Z�[ U [ R X T W�^ ]6|�^ R dYW�` S ] } T [ X�b ] U j�] � WY^ ] � a T U*U j�]
t X R X�x X�] T U ] Zv R ^ [ \�[ X�W S T u=i�j�W U=S ] W d�] T�U j�]*X�] T U ] Z4b R X�Z�[ U [ R X T }K[ X/s	j�[ b j R b b a�^ ^ ] X�b ] T
R f ��5 �� W�^ ]�X R s3��5  � � u�g U [ T�U ^ [ d�[ W SU R*T j R s � �A��5  � � }�W�X�Z U j�a T ] W�b jnX�] T U ] Z
U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X6[ T W S T R |�^ R dYW�` S ] u

�	� � � ��� ���������
	 ��� 
 ��� � � �  �
	 ����� � � � � � � ��	 �
	 ���
g U [ T�T [ h-| S ] U R h-WYX�[ |�a S W U ] U j�];[ X�Z�a�b U [ R X U j�] R ^ ] h T R=U j�W U [ U [ T W S T R*T ] |�WY^ W U ] f ^ R h
U j�] U ] ^ h-[ X�W U [ R X6|�^ R ` S ] hnu � ] U a�^ X�[ X�\ U R-R a�^	^ a�X�X�[ X�\*] ��W�h-| S ] } U j�]=[ X�Z�a�b U [ R X U j�] x
R ^ ] h WYa U R h-W U [ b W S S � \�] X�] ^ W U ] Z f R ^���5  [ T

# � � � � = �,# � �4t 4'5 0 ��v %


= ��# � �&>
t = �6#$� �&>4t � t ��5  � �Kv�t 4'5 0 ��v;@A�Dt ��5  � ��v v;@A�Dt 4'5 0��Kv v
@ ='E #$� E

eA[ ^ T U }�X R U [ b ] U j�W UOU j�]�X�] T U ] Z U ] ^ h-[ X�W U [ R X-b R X�Z�[ U [ R X6[ T X R U WYXnW T T a�h-| U [ R X�}�`�a U
[ T [ X T U ] W�Z6] h*`] Z�Z�] Zn[ X U j�]�b R X�b S a T [ R X R fKU j�] U j�] R ^ ] hnu�i�j�] ^ ] f R ^ ]Y}�W�Z�Z U j�]�X�] T U ] Z
U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X U R*U j�];j � | RYU j�] T ] T }�W�X�Z U j�] X1^ ] Z�a�b ] U j�];b R X�b S a T [ R X�w

# � � � � = �6# � �4t 4'5 0��Kv � = �6# � t ��5  � �Kv t 4'5 0 ��v %


= ��# � �&>
t = �6#$� �&>��Dt ��5  � ��v;@A�Dt 4'5 0 ��v v
@ ='E #$� E

_ T `] f R ^ ]Y} S ] U � � � T U W�X�Z f R ^
� � #�� � � >4t = �,# � �/t 4'5 0 ��v v,>�t = �6# � t ��5  � �Kv�t 4'5 0 ��v v #

l W�cY] U j�] T a�` T U [ U a U [ R X � )� � � � U R*R ` U WY[ X
{ � {



# � � t � � � v � = �6#Kt � � � v �/t 4'5 0 ��v � = �,#At t � � � vOt ��5  t � � � v ��v;t 4'5 0��Kv %


= ��#"� �&>
t = �6#$� �&>��Dt ��5  t � � � v ��v;@A�Dt 4'5 0 ��v v
@ ='E #$� E

� � a T ] R f�U j�]=z�] S ] b U _ ��[ R hn}�sO]=b W�X R ` U W�[ X
# � � � � = �6# � �4t 4'5 0��Kv � = �6# � t ��5  � �Kv�t 4'5 0 ��v %


� � t � � � v >
= �,#At � � � v �4t 4'5 0��Kv >
= �,#At t � � � vOt ��5  t � � � v ��v;t 4'5 0��Kv

WYX�Z U j�a T
# � � � � = �6# � �4t 4'5 0��Kv � = �6# � t ��5  � �Kv�t 4'5 0 ��v %


= ��#2� ��>
t = �,#$� �&>��Dt ��5  t � � � v �Kv;@A�Dt 4'5 0��Kv v
@ =$E #$� E

eA[ X�W S S � }�W T [ h-| S [ �b W U [ R X-s	[ U j U j�];Z�] �X�[ U [ R X R f /-\Y[ d�] T
# � � � � = �6# � �4t 4'5 0��Kv � = �6# � t ��5  � �Kv�t 4'5 0 ��v %


= ��#2� ��>
t = �,#$� �&>��Dt / ��v;@A�Dt 4'5 0��Kv v
@ =$E #$� E

�  ���� � � - 

� ]	X R s#Z�] T b ^ [ `�] U j�] f R ^ h-W S Z�] ^ [ dYW U [ R X R f [ X�Z�a�b U [ R X U j�] R ^ ] h TAf R ^�X�] T U ] Zn^ ] S W U [ R X�x
S ] T T Z�] �X�[ U [ R X T u�i�j�] f RYS S R s	[ X�\ T U ] | T W�^ ] U WYcY] X�w
{ u�p�] X�] ^ W U ] U j�]1[ X�Z�a�b U [ R X U j�] R ^ ] h f R ^ U j�]1WYa���[ S [ WY^ �4f a�X�b U [ R X ��5  }�` � a T [ X�\
U j�]�h R Z�[ �b W U [ R X R f z�] b U [ R X/t ��u � u { v u � ]	s	[ S SR X S �*f R b a T�R X6s	j�W U j�WY|�|�] X T W U
X�] T U ] Z-[ X�Z�a�b U [ R X*j � | RYU j�] T ] T } T [ X�b ] U j�]�^ ] T UORYfU j�]�[ X�Z�a�b U [ R X U j�] R ^ ] h�s	[ S S `]
a�X�b j�WYX�\�] Z/` �nU j�] f RYS S R s	[ X�\*h-WYX�[ |�a S W U [ R X T u � ] b W S S�U j�W U W-X�] T U ] Z1[ X�Z�a�b U [ R X
j � | RYU j�] T [ T [ T \�a�WY^ Z�] Zn` �6U j�];b R X U ] � U W�X�Z U j�] � x T h-W S S ] ^Ob R X�Z�[ U [ R X�w

� t % t ��5  � ��v v;@ � t % t ��5  � ��v v � ����@C�Dt % t ��5  � ��v v #

{ � ~



~ u	i�j�];W T T a�h-| U [ R X T	R f { b R X T [ T U�R f W S S�U j�];X R X�x X�] T U ] Z U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T u
_	Z�Z U j�]�X�] T U ] Z U ] ^ h-[ X�W U [ R X-b R X�Z�[ U [ R X TAU R=U j�]�W T T a�h-| U [ R X T WYX�Z U j�] Xnb W�X�b ] S
U j�] h f ^ R h U j�]�` R Z �6R f { u�i�j�a T } U j�]�[ X�Z�a�b U [ R X-j � | R U j�] T [ T [ TAU ^ W�X T f R ^ h-] Z U R

� t % t ��5  � ��v v;@C�6t % t ��5  � ��v v #

WYX�Z � � � t � t % t ��5  � ��v v � ��� v�[ T WYZ�Z�] Z U R*U j�];W T T a�h-| U [ R X T u

� u	i�j�]6j � | RYU j�] T ] T*R f ~ b R h-|�^ [ T ] U j�]/t � a�WYX U [ �] Zv U ] ^ h-[ X�W U [ R X4b R X�Z�[ U [ R X T�f R ^
U j�] R ^ [ \�[ X�W SKf a�X�b U [ R X�u q ] T [ \�X�W U ] U j�]*b R X � a�X�b U [ R X RYf�U j�] T ]-^ ] � a�[ ^ ] h-] X U T ` �� � � u � j R�R�T ]*W6^ ] S W U [ R X T W U [ T f � [ X�\ � � � � b W S S [ U�� � � � u;i�j�[ T [ T [ Z�] X U [ b W SKU R
U j�] U ] ^ h f ^ R h T U ] |1� RYf z�] b U [ R X�t ��u � u { v u

��u	_	|�| S �1U j�] T a�` T U [ U a U [ R X � )� � � � � U R t ~ v u*i�j�] R X S �1R b b a�^ ^ ] X�b ] T;RYf � WY^ ]
[ X1[ X�Z�a�b U [ R X1j � | R U j�] T ] T�f R ^	X�] T U ] Z/b W S S T }�W�X�Z U j�a T	U j�] T a�` T U [ U a U [ R X T [ X U j�]
` R Z � s	[ S S�R X S � |�^ R h R U ] R b b a�^ ^ ] X�b ] TnR f ��5  �'U R ��5  � � � � u�i�j�] T ]/X�] s
R b b a�^ ^ ] X�b ] T h-W � X R s�`];^ ] | S WYb ] Z1` � � w

� t % t � ��v v;@C�6t % t � ��v v #

_	\�WY[ X�}�[ U [ T [ h-| R ^ U W�X U X R U�U R h-WYcY] T a�b j1^ ] | S WYb ] h-] X U T [ X U j�];W T T a�h-| U [ R X T u

� u	r R s U j�] �X�W S	T U ] |9[ T*U R �X�] T T ] U j�]nW T T a�h-| U [ R X T }�] ��WYb U S � W T [ X T U ] |9� RYf
t ��u � u { v u

i�j�] f R a�X�Z�W U [ R X�W S S � [ X�b S [ X�] ZM^ ] WYZ�] ^nh-W �9f ] ] S�� a�[ U ]4[ S S W f U ] ^ U j�[ T `�WY^ ^ W�\Y] RYf
[ XYd R b W U [ R X TAR fU j�]	z�] S ] b U _ ��[ R hnu�g U s R a S Z*`]�[ X U ] ^ ] T U [ X�\ U j�] ^ ] f R ^ ]Y} U R	U ^ �=U R �X�Z*W
sOW �=U R h-WYcY] R a�^AZ�] �X�[ U [ R X T a�X�Z�] ^ U j�]�W T T a�h-| U [ R X U j�W U W T W U [ T f W�b U R ^ �;U ] ^ h-[ X�W U [ R X
^ ] S W U [ R Xn] ��[ T U ] Z�u

�	� � � ���� ������ �
l b � WY^ U j � � T � � f a�X�b U [ R X�w

� � �  if ��� { �Y� then �&8 { � else � ��t � ��t � � {�{ v v

{ � �



[ T W�d�] X�] ^ WY` S ]4b j�W S S ] X�\�]/|�^ R ` S ] hnu q ] �X�[ X�\�[ U s	[ U j R a U W U ] ^ h-[ X�W U [ R XM^ ] S W U [ R X
^ ] T a S U T [ X U j�] f RYS S R s	[ X�\*b R X T U ^ WY[ X�] Zn] � a�W U [ R XnW�X�Zn[ X�Z�a�b U [ R Xn|�^ [ X�b [ | S ]Yw�� � � � �= �6#'?�t ��� { ����v;@ � t � � {�{ v �,�

= �6#'?�t ��� { ����v;@ � t ��5  � � � t ��� {Y{ v v �

��


t � �	� � if � � { �Y� then ��8 { � else � �*t � �=t ��� {Y{ v v v>
t = ��#	t = �6#�t ?�t ��� { ����v;@C�Dt � �=t ��� {Y{ v v v >

t ?�t ��� { ����v;@C�Dt ��� {�{ v v;@C� �Kv
@

=$E #$� E v #

t ��u ~ v

i�j�] � � f a�X�b U [ R Xnj�W TOU j�] f R�S S R s	[ X�\=b j�WY^ h-[ X�\-|�^ R |�] ^ U � w
= �,# � � � � if ��� { �Y� then ��8 { � else � { �

s	j�[ b j�sO]ns	[ S S Z�[ ^ ] b U S � |�^ R d�]Y}�`�] f R ^ ]n\ R [ X�\ R X U R b R X T [ Z�] ^ U ] ^ h-[ X�W U [ R X�u9g X U j�]
f RYS S R s	[ X�\�}�s�]�s	[ S S WY`�a T ];X RYU W U [ R XnWYX�Z1a T ] � � U R Z�] X R U ] U j�] f a�X�b U [ R X�}W�X�Zn� { W T W
X�a�h-] ^ [ b S [ U ] ^ W S u

�  � � � u�_ T T a�h-] U j�] U ] ^ h-[ X�W U [ R X�b R X T U ^ WY[ X U T } U j�] X�WY|�| S � � � x [ X�Z�a�b U [ R X�u4i�j�[ T
\Y[ d�] TOU j�];\ R W S

� � � � if ��� { ��� then ��8 { � else � {��# � � �
{ # = �6#'?�t ��� { �Y��v"@ � t ��� {�{ v �
~ # = �6#'?�t ��� { �Y��v"@ � t ��5  � � � t ��� {Y{ v v �
� #B?�t ��� { �Y��v"@ � �=t � �=t ��� {Y{ v v � if � �*t � � {�{ v � { ���

then � �=t ��� {Y{ v,8 { � else � {��#B?�t ��� { �Y��v"@ � �=t ��� {�{ v�� if ��� {�{ � { ���
then t � � {�{ v68 { � else � { #

� � | RYU j�] T ] T ��} { }�W�X�Z ~ W�^ ] U j�] U ] ^ h-[ X�W U [ R X6b R X T U ^ WY[ X U T � s�]�s	[ S S�R h-[ UOU R h-] X�x
U [ R X U j�] h�[ X T a�` T ] � a�] X U�T U ] | T uAr R s U j�] S ] f U j�WYX�Z T [ Z�] R f�U j�]�\ R W S b W�X;`�] T [ h-| S [ �] Z
s	[ U j U j�];Z�] �X�[ U [ R X R f � �Yw

t if � � { �Y� then ��8 { � else � �*t � �=t ��� {Y{ v v v
�

t if � � { �Y� then ��8 { � else � { v #
g f � � { ����} U j�];^ ] T a S U [ TOU ^ [ d�[ W S ��U j�a T W T T a�h-]%?�t ��� { �Y��v u�g U ^ ] h-W�[ X T�U R-T j R s
� �=t � �=t ��� {�{ v v��#� {
� # � ��t � ��t ��� {�{ v v�� if � ��t ��� {Y{ v � { �Y� then � ��t ��� {�{ v68 { � else � {��# � ��t � � {�{ v�� if � � {�{ � { ��� then t ��� {Y{ v68 { � else � {� #B?�t � � { �Y��v

{ �Y�



� RYU j/[ X�Z�a�b U [ R X1j � | R U j�] T ] T b WYX/`�]=a T ] Z/W U�U j�[ T | R [ X U � �^ T U WY|�| S �1U j�]=X�] T U ] Z4j � x
| RYU j�] T [ T�U R*R ` U WY[ X U j�];\ R W S

t if � �=t � � {�{ v � { ��� then � �*t � � {�{ v68 { � else � { v �#� { #

WYX�Z U j�] X U j�];X R X�x X�] T U ] Z1j � | RYU j�] T [ T�U R-R ` U W�[ X U j�];\ R W S��
if t if ��� {�{ � { ��� then t ��� {Y{ v,8 { � else � { v � { �Y�
then t if ��� {�{ � { ��� then t ��� {Y{ v,8 { � else � { v68 { �
else � {

��
�M� { #

r R s U j�]�[ X�Z�a�b U [ R X*j � | RYU j�] T ] T b WYX-`] U j�^ R s	X-W s�W � � X�] � U }�b R X T [ Z�] ^�W S S�U j�]	b W T ] T [ X
U j�]O\ R W S u � f�U j�]O^ ] T a S U [ X�\	\ R W S T } U j�] R X S �;R X�] U j�W U [ T X � U [ h-h-] Z�[ W U ]A[ TKU j�] f RYS S R s	[ X�\�w

t t � � {�{ v68 { ��v68 { ���#� {
� #B?�t ��� { ����v
��# ��� {Y{ � { �Y�
� # t ��� {Y{ v68 { � � { ���
��# � �=t � � {�{ v�� t ��� {Y{ v,8 { �

� � | RYU j�] T ] T � WYX�Z � [ h-| S �-U j�W U � � { �Y��}�WYX�Z U j�];^ ] T a S U	f RYS S R s T ` � b W S b a S W U [ R X�u

i�j�]*|�WY^ U [ W S b R ^ ^ ] b U X�] T T;RYf � �*j�W T `�] ] X/|�^ R d�] Z �KU j�]*^ ] T a S U [ X�\ U j�] R ^ ] h'[ T b R X�x
T U ^ WY[ X�] Z4` �4U j�]-W T T a�h-] Z U ] ^ h-[ X�W U [ R X/b R X�Z�[ U [ R X T t s	j�] ^ ] U j�]6X�] T U ] Z U ] ^ h-[ X�W U [ R X
b R X�Z�[ U [ R Xnh-] X U [ R X T ��5  � �;[ X T U ] WYZ RYf � �Yv w

�
� � � � �= �6#'?�t ��� { ����v;@ � t � � {�{ v �,�
= �6#'?�t ��� { ����v;@ � t ��5  � � � t ��� {Y{ v v �

�
�


= �,# � � � � if ��� { �Y� then ��8 { � else � { #

t ��u � v

r R s�sO];|�^ R b ] ] Z U R ] S [ h-[ X�W U ] U j�] U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T ��U j�];|�^ R�R f�U a�^ X T�R a U
U R `]	h R ^ ]	b j�W S S ] X�\Y[ X�\ U j�W�X U j�]�b R ^ ^ ] b U X�] T T |�^ R�R f }�`�a U [ U b W�X6`]	h-W�Z�]=t [ X�Z�] ] Z�}�[ U
s	[ S S `]=h-WYZ�] v�s	[ U j R a U ^ ] f ] ^ ] X�b ] U R*U j�]=|�WY^ U [ W S b R ^ ^ ] b U X�] T T�RYf � �Yu�i R \Y] U�T U WY^ U ] Z�}
W U ] ^ h-[ X�W U [ R X/^ ] S W U [ R X f R ^ � �/t WYX�Z U j�a T ��5  � � v;h=a T U `�] T ] S ] b U ] Z ��T R h-] U j R a�\Yj U
T j R s TKU j�W U �:� � � 5�� ��t  �,# � � ��8	�Kv�[ T�T a�[ U WY` S ]Yu�i�j�a T }�|�^ R d�[ X�\ U j�] f R�S S R s	[ X�\ U j�] R ^ ] h T
s	[ S S ] T U W�` S [ T j U j�] U ] ^ h-[ X�W U [ R X R f � �*t WYX�Z U j�a T W S S R s U j�]	b R X T U ^ WY[ X U TOR X1t ��u � v U R `]
S [ f U ] Zv w

� � t �D� � � 5�� �-t  �,# � � ��8�Kv v �
= �,#'?�t ��� { ����v;@ �D� � � 5�� �-t  �,# � � ��8�Kv�t � � {�{ v �,�
= �,#'?�t ��� { ����v;@ �D� � � 5�� �4t  �6# � � ��8��v

t ��5  � �=t �:� � � 5�� �6t  �6# � � ��8��v v�t ��� {Y{ v v �6#

{ � �



i�j�]��^ T U�U s R WY^ ]=] W T �nU R ] T U W�` S [ T j�u	i R |�^ R d�] U j�] U j�[ ^ Z6s	[ S S ^ ] � a�[ ^ ];a T [ X�\ U j�]
Z�] �X�[ U [ R X R f ��5  � �Y}�s	j�[ b j1[ T � a T U W-|�W�^ WYh-] U ] ^ [ m ] Z6d�] ^ T [ R X R f � �Yw�

� � � � �= �,#'?�t ��� { ����v;@ � t ��� {Y{ v �6�
= �,#'?�t ��� { ����v;@ � t ��5  � � � t ��� {�{ v v �

�
�


��5  � � � � � if ��� { �Y� then ��8 { �

else ��5  � � � t ��5  � � � t ��� {Y{ v v

t ��u ��v

_ U�U j�[ T | R [ X U } f R ^ U j�] T WYcY] R f ^ ] WYZ�W�`�[ S [ U � }�sO];h-W�cY] U j�] f RYS S R s	[ X�\*WY`�`�^ ] d�[ W U [ R X�w
� A��5  � �-t �:� � � 5�� �6t  �6# � � ��8��v v #

i�j�a T }�[ X T U W�X U [ W U [ X�\ � [ X1t ��u ��vKs	[ U j �D� � � 5�� �=t  �,# � � �68 ��v�WYX�Z-] S [ h-[ X�W U [ X�\ U j�]
X R X�x X�] T U ] Z U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T \�[ d�] T w� = �6#'?�t ��� { ����v;@�t �D� � � 5�� �-t  �6# � � ��8��v v�t � t � � {�{ v v � �


� � � if � � { �Y� then ��8 { � else � t � t ��� {Y{ v v #

i�j�[ T b WYX1`];^ ] b W T U W TOU j�] f RYS S R s	[ X�\ U s R ] � a�W U [ R X T w
��� { �Y�  � � � ��8 { �

?�t ��� { ����v ��� 	 � t ��� {Y{ v  � � � � t � t � � {�{ v v t ��u � v

i�j�];W�`�`�^ ] d�[ W U [ R X6W S T R W S S R s TOU j�];X�] T U ] Z1b R X�Z�[ U [ R X U R `];^ ] X�Z�] ^ ] Z1W T w
= �,#,?�t � � { �Y��v"@ � 	 � t ��� {Y{ v #

� ]nX R s |�^ R d�] U j�[ T u�i�j�]n|�^ R�R f s	[ S S a T ]4t ��u � v wn[ U h-W ��T ] ] h U j�W U*U j�] ^ ]n[ T W
b [ ^ b a S WY^ [ U � } T [ X�b ] R X�] RYf	U j�]nW T T a�h-| U [ R X T*RYf t ��u � v=[ T � a T U s	j�W U [ T=U R `]n|�^ R d�] Z�u
g X�Z�] ] Z�}�s	[ U j R a U Z�[ T b [ | S [ X�] } U j�W U s R a S Z1`] T R�� j R s�] d�] ^ }�s�];s	[ S SKT ] ]=j R s U R a�X�^ R�S S

� T a�b j U j�W U�U j�];b [ ^ b a S WY^ [ U � [ T W d R [ Z�] Z�u
�  � � � u�i�j�[ T [ T W;` R a�X�Z�] Z � a�WYX U [ �b W U [ R X*W�X�Z*b WYX-`]	|�^ R d�] Z-` � b j�] b c�[ X�\ U j�]�^ ] x

T a S U T�R f ] dYW S a�W U [ X�\ � f R ^�] W�b j � 	 { � { u � ]�Z R X R U�U W�cY] U j�[ T ^ R a U ]YuA_ S U ] ^ X�W U [ d�] S � }
WYX�[ X�Z�a�b U [ R X U j�] R ^ ] h f R ^<��5  � �6j�W T `] ] X�Z�] ^ [ d�] Z�u � ]-s	[ S S X R U a T ] U j�[ T ] [ U j�] ^ w
[ U \Y[ d�] T WY|�|�W�^ ] X U S � j R |�] S ] T T \ R W S T u4g X T U ] WYZ�}�sO]6s	[ S S a T ]nb R h-| S ] U ]6[ X�Z�a�b U [ R X R X
U j�] U ] ^ h-[ X�W U [ R X6^ ] S W U [ R X�u�_	|�| S � [ X�\ U j�[ T }WYX�Z1Z R [ X�\ T R h-] T [ h-| S [ �b W U [ R X6\�[ d�] T�U j�]
f RYS S R s	[ X�\*\ R W S w

� 	 � t ��� {�{ v
��# = !$#�� 	 !&@3?�t ! � { �Y��v"@A! 	 � t ! � {Y{ v
{ # ?�t � � { �Y��v

i�j�]4\Y] X�] ^ W S [ Z�] W R f=U j�]/|�^ R�RYf [ T6U R |�^ R \�^ ] T T [ d�] S � W�Z�Z#b R X�Z�[ U [ R X T a�X U [ S	U j�]
b R X T U ^ WY[ X U T-R X U j�]1^ ] b a�^ T [ R X9] � a�W U [ R X T W�^ ] T W U [ T �] Z�}�W�X�Z U j�]1] � a�W U [ R X T b W�X9`]

{ �Y�



a�X�^ RYS S ] Z�u=oAd�[ Z�] X U S � } � h*a T U `�]*a�X�^ RYS S ] Z/W U � � {�{ u*i�j�]*b S WYa T ] T [ X U j�]*^ ] s	^ [ U ]
^ a S ] T	f R ^ � T | S [ U	R Xns	j�] U j�] ^ U j�]=[ X�|�a U [ T \�^ ] W U ] ^ U j�WYX { ����} T R b R X T [ Z�] ^�b W T ] T�R X
s	j�] U j�] ^ ��� {Y{ � { ����u�g fAT R } U j�] XnsO];h*a T U	T j R s

� 	 � t ��� {�{ v
� ��� {Y{ 8 { � t a�X�^ RYS S [ X�\ � v
� ��� {

g f X R U }KW T T a�h-]&?�t ��� {�{ � { �Y��v u�z�[ X�b ] � 	 ��� {�{ } U j�]*[ X�Z�a�b U [ R X1j � | RYU j�] T [ T
b W�Xn`�];[ XYd R cY] Z U R \Y] U ��� {Y{ 	 � t ��� ~�~ v } R ^�] � a�[ dYW S ] X U S � }

� 	 � t � � ~�~ v68 {�{ #

g h-h-] Z�[ W U ] S �-U ^ �nU R [ X�d R cY] U j�]=[ X�Z�a�b U [ d�];j � | R U j�] T [ T	R X U j�[ T w U j�]��^ T U W�X U ] b ] Z�] X U
j�W T � a T U `�] ] Xnb ^ ] W U ] Z � [ fKf a�^ U j�] ^ h R ^ ]%?�t � t ��� ~Y~ v68 {Y{ � { ����vOj R�S Z T }�s�] R ` U WY[ X

� 	 � t ��� ~Y~ v68 {�{ 	 � t t � t � � ~�~ v68 {�{ v � {Y{ v t [ X�Z�u j � |�u v
� � t � t � � ~�~ v v t WY^ [ U j�h-] U [ b v
� � t ��� {�{ v t a�X�^ RYS S [ X�\ � v

i�j�[ T s R a S Z �X�[ T j U j�]	|�^ R�RYf u�z R j R s U R=T j R sA?�t � t �	� ~�~ v�8 {Y{ � { �Y��v �ng U � T ] W T � w
h-WYcY];W*b W T ] T | S [ U	R X � t ��� ~Y~ v,8 {�{ � { ����u�i�j�] RYU j�] ^�|�W�^ U	R f�U j�];b W T ] T | S [ U j�W T
U j�];W T T a�h-| U [ R X

� t ��� ~�~ v68 {Y{ � { �Y�
T R � t ��� ~�~ v � { �Y� t WY^ [ U j�h-] U [ b v
T R � t � t ��� ~�~ v v�� � t ��� ~Y~ v,8 { � t a�X�^ RYS S [ X�\ � v
T R � t ��� {�{ v�� � t � � ~�~ v68 { ��# t a�X�^ RYS S [ X�\ � v

r R s�sO]=WY^ ];Z R X�]Y} T [ X�b ]
� 	 � t ��� ~Y~ v68 {Y{
	 � t ��� ~Y~ v68 { � t `] b W�a T ] � t � � ~�~ v � { ��� � {�{ v
� � t ��� {Y{ v #

g X U j�];|�^ R�R f } � [ T a�X�^ R�S S ] Z U j�^ ] ] U [ h-] T u�iOs R6R f�U j�] T ];a T ] U j�];`�W T ];b W T ] w
W�^ \Ya�h-] X U b R X�Z�[ U [ R X ^ ] T a S U
��� {Y{ ��� {�{ � { �Y� � t ��� {�{ v���t ��� {�{ v68 { ��� ��� {
� t ��� ~�~ v � t ��� ~�~ v � { �Y� � t � t ��� ~�~ v v�� � t � � ~�~ v68 { �

g X U j�] U j�[ ^ Z*b W T ]Y} R X�]�W T T a�h-| U [ R X*[ T ?�t � � {Y{ � { �Y��v �YU j�]�[ X�Z�a�b U [ d�]�j � | RYU j�] T [ T
j�W T `�] ] X=a T ] Z U R W S T R |�^ R d�]�� � {�{ 	 � t t � � {Y{ v � {Y{ v uAi�j�a T�U j�]Oj � | RYU j�] T ] TAR f�U j�]
^ ] b a�^ T [ d�]�b S WYa T ] RYf t ��u � vAWY^ ] T W U [ T �] Z*W UAU j�]�[ X T U W�X�b ]�� � {Y{ } � [ ] S Z�[ X�\ � t � � {Y{ v��

� t � t � � ~Y~ v v uni�j�] ^ ] f R ^ ] U j�] S W T U ^ ] h-WY[ X�[ X�\ U ] ^ h-[ X�W U [ R X4b R X�Z�[ U [ R X RYf�RYf �

{ � �



t WYX�Z U j�a T	U j�W U�RYf � � v�j�W T `] ] X/] T U WY` S [ T j�] Z1` � a T [ X�\ U j�]=^ ] b a�^ T [ R X1] � a�W U [ R X T � [ X
W-X R X�x b [ ^ b a S WY^�h-W�X�X�] ^ uO_ T W-b R X T ] � a�] X�b ]Y} U j�];b R X T U ^ WY[ X U T b W�Xn`�] S [ f U ] Z f ^ R h U j�]
Z�] �X�[ U [ R X R f � �Y} U j�];[ X�Z�a�b U [ R X U j�] R ^ ] hn}WYX�Z U j�];b R ^ ^ ] b U X�] T T�U j�] R ^ ] hnw

 � � � � if ��� { ��� then ��8 { � else � �=t � �=t ��� {�{ v v �

 = ��#�t = �,#	t ?�t � � { �Y��v"@A�Dt � �=t ��� {�{ v v v >
t ?�t � � { �Y��v"@A�Dt ��� {Y{ v v"@A� ��v

@
='E #$� E �

 = �,# � � � � if ��� { ��� then ��8 { � else � { #
i�j�[ T ] ��W�h-| S ] T j R s T;U s RnU j�[ X�\ T w��^ T U }�W1X�] T U ] Z f a�X�b U [ R X4b WYX4`�]*Z�] �X�] Z�W�X�Z

T R a�X�Z S � ^ ] W T R X�] Z9WY` R a U `�] f R ^ ]n[ U T=U ] ^ h-[ X�W U [ R X�j�W T `] ] X9|�^ R d�] Z�}O[ X�Z�] ] Z9`] f R ^ ]
[ U T�U ] ^ h-[ X�W U [ R X6^ ] S W U [ R X6j�W T ] d�] Xn`�] ] X f R ^ h*a S W U ] Z ��T ] b R X�Z�} U j�] U ] ^ h-[ X�W U [ R X6|�^ R�R f
b W�X � W U�S ] W T U [ X U j�[ T b W T ] � `�]=|] ^ f R ^ h-] Z1[ Xn[ \�X R ^ W�X�b ] R fAU j�] T |] b [ �b W U [ R X R fAU j�]
f a�X�b U [ R X�u/i�j�] U ] ^ h-[ X�W U [ R X4|�^ R�RYf	R f � � R X S � ^ ] � a�[ ^ ] Z U j�]6[ X�Z�a�b U [ R X�j � | R U j�] T [ T }
T R h-];`�W T [ b;W�^ [ U j�h-] U [ b f WYb U T }WYX�Z U j�];WY`�[ S [ U �*U R a�X�^ R�S SU j�];Z�] �X�[ U [ R X R f ��5  � �Yu
z�[ X�b ] U j�] f a�X�b U [ R X T � �nWYX�Z+��5  � �6WY^ ] T R1T [ h-[ S W�^ } U j�] [ ^=^ ] S W U [ R X T j�[ |4X�] ] Z T;U R

`]4b S ] W�^ u i�j�]4`�W T [ b/| R [ X U [ T6U j�W U1U j�]4^ ] S W U [ R X S ] T T Z�] �X�[ U [ R X RYf � ��[ T ` S R b cY] Z
` � [ U T X�] T U ] Z�X�] T T u#i R \Y] U WY^ R a�X�Z U j�[ T }�WYX9WYa���[ S [ WY^ �4f a�X�b U [ R X ��5  � �1[ T Z�] �X�] Z �
U j�[ T Z�] �X�[ U [ R X�[ T X RYU j�[ X�Z�] ^ ] Z�` � [ U T X�] T U ] Z�X�] T T }�`�] b WYa T ]6[ U [ T;T b j�] h-W U [ b6[ X U j�]
U ] ^ h-[ X�W U [ R X�^ ] S W U [ R X�u4r R s � �1b W�X�`]6Z�] �X�] Z9W T W�X�WY|�| S [ b W U [ R X RYf ��5  � �Yu�i�j�]
Z�] T [ ^ ] Z9^ ] b a�^ T [ R X9] � a�W U [ R X T W�X�Z�[ X�Z�a�b U [ R X U j�] R ^ ] h R f � �1b WYX U j�] X9`]1Z�] ^ [ d�] Z �
U j�] T ];WY^ ]�b R X T U ^ W�[ X�] Zn` �6U j�] U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X TORYf ��5  � �Yu�i�j�] T ] U ] ^ h-[ X�W U [ R X
b R X�Z�[ U [ R X T WY^ ]n|�^ R dYWY` S ]6[ f W1sO] S S f R a�X�Z�] Z�^ ] S W U [ R X�b WYX�`�] f R a�X�Z U j�W U h-WYcY] T=U j�]
U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T�R f � �;|�^ R dYW�` S ] u
_	X=W S U ] ^ X�W U [ d�] U R j�W d�[ X�\	W�a���[ S [ W�^ �	f a�X�b U [ R X T s R a S Z=`] U R � a T U a T ];��5  � �O[ X T U ] W�Z

R f � �Yu�_ S U j R a�\�j U j�[ T h-W�cY] T \ R�R Z S R \�[ b W S�T ] X T ] }K[ U [ T	S ] T T b R XYd�[ X�b [ X�\6h-] U j R Z R�S R \Yx
[ b W S S � u1e R ^=] ��WYh-| S ]Y}A[ f�R X�]*s	[ T j�] Z U R [ h-| R ^ U W T ] � a�] X�b ] R f�f a�X�b U [ R X�W S |�^ R \�^ WYh
Z�] �X�[ U [ R X T [ X U R TFL }W-X�] T U ] Z/|�^ R \�^ WYh�s R a S Z1j�W d�] U R `�] U ^ W�X T S W U ] Z U R W-|�W�^ WYh*x] U ] ^ [ m ] Z f a�X�b U [ R X�}WYX�Z1W S SKT a�` T ] � a�] X U |�^ R \Y^ W�h T s R a S Z1j�W d�] U R W S T R `] U ^ W�X T S W U ] Z
U R a T ] U j�]�|�WY^ W�h-] U ] ^ [ m ] Z-d�] ^ T [ R X�u�ea�^ U j�] ^ h R ^ ]Y}�W�X � |�^ R \Y^ W�h�a T [ X�\=W*X�] T U ] Zn|�^ R x
\Y^ W�h�s R a S Z1j�W d�] U R-S [ cY] s	[ T ];`�] b R h-]=|�WY^ W�h-] U ] ^ [ m ] Zn` �nU j�] U ] ^ h-[ X�W U [ R Xn^ ] S W U [ R X�u
_ S U j R a�\Yj U j�] ^ ]�s R a S Z T U [ S S `]	W R X�] x U R x R X�]	b R ^ ^ ] T | R X�Z�] X�b ]�`] U s�] ] X6|�^ R \Y^ W�hDZ�] f x
[ X�[ U [ R X T W�X�Z f a�X�b U [ R X�Z�] �X�[ U [ R X T } U j�]6^ ] T a S U b R a S Z�`�]-W/X R X�x U ^ [ d�[ W S Z�[ T U R ^ U [ R X RYf
U j�] R ^ [ \�[ X�W S u
_ h R ^ ]=W U U ^ WYb U [ d�]=W S U ] ^ X�W U [ d�] U R6R a�^�WY|�|�^ R WYb j1s R a S Z1`�]=[ f�R X S �nR X�] f a�X�b U [ R X

sOW T Z�] �X�] Z � j R s�] d�] ^ } U j�];WYa U j R ^�j�W T X R U `�] ] X1WY` S ] U R �X�Z T a�b j1W T b j�] h-] u
eA[ X�W S S � } R X�]�h-[ \�j U W T c-s	j�W U j�W�|�|] X T [ f�U j�] U ] ^ h-[ X�W U [ R X-^ ] S W U [ R X-sOW T \�[ d�] XnW U

U j�] U [ h-] RYf Z�] �X�[ X�\ � ��} � ( � ( }�[ fU j�]�W S \ R ^ [ U j�h R f z�] b U [ R X � u { s�W T a T ] Z�u�g X U j�W U b W T ]Y}
��5  � �=s R a S Z/X R U `�]=Z�] �X�] Z�}�WYX�Z/] d�] ^ � ^ ] f ] ^ ] X�b ] U R � [ X U j�] U ] ^ h-[ X�W U [ R X1|�^ R�R f
s R a S Z1[ X T U ] W�Z1`�] � �Yu	i�j�]=b R ^ ^ ] b U X�] T T |�^ R�RYf b R a S Z1W S T R `�]=b W�^ ^ [ ] Z R a U `] f R ^ ] U j�]

{ � &



U ] ^ h-[ X�W U [ R X-|�^ R�R f }�`�a U [ U s R a S Z6`�] T S [ \Yj U S � h R ^ ]	[ XYd R�S d�] Z�} T [ X�b ]�a T ] R fKU j�]	X�] T U ] Z
[ X�Z�a�b U [ R Xnj � | RYU j�] T [ T s R a S Z �^ T U ^ ] � a�[ ^ ];W U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X U R `�] T j R s	X�u

�	� � � � ��� � � � � � ��� � � � �
_ T [ Xnz�] b U [ R X/t � u ��v }�W S [ U U S ]	b W�^ ]�h=a T U `] U W�cY] X6s	[ U j U j�]�|�WY^ W�h-] U ] ^ T [ X T b j�] h-W U [ b
Z�] �X�[ U [ R X T }`�a U	RYU j�] ^ s	[ T ]Y} U j�];Z�] �X�[ U [ R XnW S \ R ^ [ U j�h T WYX�Z U j�];Z�] ^ [ dYW U [ R X RYf [ X�Z�a�b x
U [ R X=W�^ ]O] T T ] X U [ W S S � a�X�b j�W�X�\Y] Z f R ^�X�] T U ] Z T b j�] h-] T u�i�j�] R X S �;T U ] |*^ ] � a�[ ^ [ X�\ T |�] b [ W S
U ^ ] W U h-] X U [ TOU j�];Z�] �X�[ U [ R X R f�U j�];W�a���[ S [ W�^ �-f a�X�b U [ R X�w

��5  �  � � 
 � � � t  ����,# ��v #
i�j�[ T h=a T U X R s U WYcY]/WYb b R a�X U1R f � � � # # # � � 	 } U j�] f ^ ] ]ndYW�^ [ WY` S ] T-RYf  ����6# ��}�W T
f RYS S R s T w

��5  � 3 � � # # # � 	�#�� � 
 � � � t  ����6# ��v #

� � ��� 517�51(*B9:A&;@	5/:�)A. +-,

ea�X�b U [ R X T � � # # # � 	/WY^ ]�� � � � � � � � ^ ] b a�^ T [ d�]/s	j�] X#W�b W S S�U R�T R h-] � ;^ ] T a S U T [ X9W
^ ] b a�^ T [ d�]Ob W S SYU R W	Z�[ �K] ^ ] X U � � }YW�X�Z  � ) �  �  � �Yu�i R	U WYcY]OW T [ h-| S ]A] ��W�h-| S ] } f a�X�b U [ R X T
f R ^*Z�] b [ Z�[ X�\1s	j�] U j�] ^*W/X�a�h*`] ^*[ T ] d�] X R ^ R Z�Z�b W�X�`�]6] S ] \�WYX U S � s	^ [ U U ] X�W T=U j�]
f RYS S R s	[ X�\*h=a U a�W S ^ ] b a�^ T [ R X�w

� ��� ) �  �6� 5 �
� � � ) t 4'5 0��Kv� ��1�1 �

��1�1 �  � � � � �
��1�16t 4'5 0��Kv� � ��� ) �6#

i�j�]�Z�] �X�[ U [ R X R f W*b R�S S ] b U [ R X R f h*a U a�W S S � ^ ] b a�^ T [ d�] f a�X�b U [ R X T [ T�U � |�[ b W S S � j�WYX�x
Z S ] Z*` � `�a�[ S Z�[ X�\�W T [ X�\ S ] � a�X�[ R X � f a�X�b U [ R X f ^ R h�s	j�[ b j*] WYb j*[ X�Z�[ d�[ Z�a�W S�f a�X�b U [ R X*b W�X
`]-b W�^ d�] Z R a U u � ] T j�W S S a T ] T a�h U � |] T�U R WYb b R h-| S [ T j U j�[ T u-i�j�a T } f R ^<� ��� ) W�X�Z
��1�1�} U j�];a�X�[ R X f a�X�b U [ R X � � w ) 5�� � ) 5��!� �������[ T Z�] �X�] Z�t a T [ X�\ U j�] U ] b j�X�[ � a�] T
f ^ R h U j�];|�^ ] d�[ R a T b j�WY| U ] ^ v�W T�f RYS S R s T w

� � t � �  ��vB �2� 5 �
� � t � �  t 4'5 0 ��v vB � � t � ��
���v

� � t � ��
 ��vB � �� � �
� � t � ��
/t 4'5 0 ��v vB � � t � �  ��v #

r RYU ] }�[ X-|�W�^ U [ b a S W�^ } U j�W U X�] T U ] Z6|�W U U ] ^ X T WY^ ]	^ ] � a�[ ^ ] Z U R;T a�|�| R ^ U�T a�b j-Z�] �X�[ U [ R X T u
_ f U ] ^ sOW�^ Z T } U j�];Z�] T [ ^ ] Z f a�X�b U [ R X T b WYXn`�];Z�] �X�] Z�w

{ �Y�



� � � ) �  � � t � �  ��v
��1�1 �  � � t � ��
���v #

z�a�` T ] � a�] X U S � } U j�];Z�] �X�[ U [ R X T	R f � � � ) WYX�Z���1�16b W�Xn`�];a T ] Z�t f ^ R h ^ [ \Yj U�U R6S ] f U v U R
^ ] s	^ [ U ] U j�];Z�] �X�[ U [ R X R f � �#U R \�] U	U j�] T |] b [ �] Zn^ ] b a�^ T [ R Xn] � a�W U [ R X T u
i�a�^ X�[ X�\ U R [ X�Z�a�b U [ R X�}�sO]-] X�b R a�X U ] ^;Wnb R X�b ] | U a�W S |�^ R ` S ] hnw�[ U [ T X R U=R `�d�[ R a T

s	j�W U	U j�];[ X�Z�a�b U [ R X U j�] R ^ ] h t U j�] R ^ ] h T � v f R ^�� � � ) W�X�Z ��1�1 T j R a S Zn`�] uOi R |�a�^ T a�]
U j�]�W�|�|�^ R W�b j6W S ^ ] W�Z � Z�] d�] S R |�] Zn[ X U j�[ TOU j�] T [ T }�sO]�sOW�X U�U j�]�[ X�Z�a�b U [ R X U j�] R ^ ] h U R
^ ] �] b U�U j�]O^ ] b a�^ T [ d�]	b W S S�T U ^ a�b U a�^ ] RYf�U j�] T |] b [ �] Z f a�X�b U [ R X T uAo ��[ T U [ X�\�h-] U j R Z TKf R ^
`�a�[ S Z�[ X�\=[ X�Z�a�b U [ R X T b j�] h-] TOf R ^Oh*a U a�W S ^ ] b a�^ T [ R X6] [ U j�] ^�a T ] U j�]�[ X�Z�a�b U [ R X T b j�] h-]
f R ^ U j�]6a�X�[ R X f a�X�b U [ R X # ~ ��% } R ^;] ��|�WYX�Z R a U Z�] �X�[ U [ R X T [ X R ^ Z�] ^ U R \Y] U [ X�Z�a�b U [ R X
T b j�] h-] T |�j�^ W T ] Z T RYS ] S � [ X U ] ^ h T�R f�U j�]�[ X�Z�[ d�[ Z�a�W S�f a�X�b U [ R X T # � ��% u�g X T U ] WYZ�}�s�]	j�W d�]
[ h-| S ] h-] X U ] Z-W=^ ] b ] X U |�^ R | RYT W S�f ^ R h � [ b j�WY^ Z6� R a S U R X$# {�� % }�s	j�[ b j�� U T X�] W U S � s	[ U j
R a�^�a T ] RYf�T a�h T u��	]*WYZ�d R b W U ] T	U j�]=a T ] R f h*a S U [ | S ];[ X�Z�a�b U [ R X1|�^ ] Z�[ b W U ] T } R X�] f R ^
] W�b j f a�X�b U [ R X�u*e R ^�] ��W�h-| S ] } U j�]*h*a S U [ x |�^ ] Z�[ b W U ]=[ X�Z�a�b U [ R X T b j�] h-] f R ^<� ��� ) W�X�Z
��1�1-[ T w

= ��� #"� �:>4t = �,# ��� @C�Dt 4'5 0 ��v v:>
� �:>�t = �6#$� � @���t 4'5 0��Kv v
@

t =$E #�� E v,>4t = 
 # � 
 v #
i�j�[ T�U j�] R ^ ] h�b WYX-`] � a�[ U ]�] W T [ S � Z�] ^ [ d�] Z T U W�^ U [ X�\ f ^ R h U j�] f RYS S R s	[ X�\	[ X�Z�a�b U [ R X

T b j�] h-];s	j�[ b jnj�W T `�] ] XnW�a U R h-W U [ b W S S � |�^ R d�] Z f R ^ � � w

= ��#"�Dt � �  ��v�>
t = �6#$�-t � ��
���v;@A�Dt � �  t 4'5 0 ��v v v:>
�Dt � ��
 ��v�>
t = �6#$�-t � �  ��v;@A�Dt � ��
/t 4'5 0 ��v v v
@

= � #$� � #

i�j�];Z�] ^ [ dYW U [ R X T U WY^ U T ` � [ X T U WYX U [ W U [ X�\ � U R � 5�� 0 � � �:���-u�i�j�[ T Z�] S [ d�] ^ T
� 5�� 0 � � �:����t � �  ��v�>
t = �6# � 5�� 0 � � �:���6t � ��
 ��v;@ � 5�� 0 � � �:���Dt � �  t 4'5 0��Kv v v�>
� 5�� 0 � � �:����t � ��
 ��v�>
t = �6# � 5�� 0 � � �:���6t � �  �Kv;@ � 5�� 0 � � �:���Dt � ��
/t 4'5 0��Kv v v
@

= � # � 5�� 0 � � �:��� � #
z�[ h-| S [ f � [ X�\ U j�[ T s	[ U j U j�];Z�] �X�[ U [ R X RYf � 5�� 0 � � �;\�[ d�] T

{�{ �



� �:>4t = �,# � � @C�Dt 4'5 0 ��v v:>
� �D>4t = �6#$� � @���t 4'5 0��Kv v
@

= � # � 5�� 0 � � �:��� � #
r R s W S S�U j�W U [ T X�] b ] T T W�^ � [ T�U R [ X T U WYX U [ W U ] � } R X�b ];s	[ U j � �  E }�WYX�Z R X�b ];s	[ U j

� ��
 
 u/z�[ h-| S [ f � [ X�\6W�\YW�[ X/s	[ U j U j�]6Z�] �X�[ U [ R X R f � 5�� 0 � � �-W�X�Z U j�] X�|] ^ f R ^ h-[ X�\
T R h-] U ^ [ d�[ W SU [ Z � [ X�\Yx a�| T U ] | T \Y[ d�] TOU j�];Z�] T [ ^ ] Z1^ ] T a S U u
z�[ X�b ] U j�]6s R ^ c RYf p�a�X U ] ^ # ��� % }Oh=a S U [ x |�^ ] Z�[ b W U ]6[ X�Z�a�b U [ R X T b j�] h-] T WY^ ]nb R h*x

h R X S � Z�] ^ [ d�] Z*` � h*a U a�W S S � ^ ] b a�^ T [ d�]	Z�W U W U � |]�|�W�b c WY\�] T � s	j�W U [ T X�] sMW�` R a U � R a S x
U R X � T W�|�|�^ R W�b j9[ T=U j�W U [ U s R ^ c T*f ^ R h ^ ] b a�^ T [ R X9] � a�W U [ R X T }OW�X�Z U j�a T b W�X�Z�] ^ [ d�]
[ X�Z�a�b U [ R X f R ^Oh=a U a�W S S � ^ ] b a�^ T [ d�] f a�X�b U [ R X T�R d�] ^OW T [ X�\ S ]	Z�W U W U � |�] }�W T�f R ^"� ��� ) W�X�Z
��1�1�u
i�j�a T }=[ U1T ] ] h TnU j�W U1U j�]4Z�] �X�[ U [ R X R f h*a U a�W S S � ^ ] b a�^ T [ d�] f a�X�b U [ R X T b WYX�`]

^ ] Z�a�b ] Z6[ X-W T U ^ W�[ \Yj U f R ^ s�WY^ Z f W T j�[ R X U R�U j�]	Z�] �X�[ U [ R X RYf W T [ X�\ S ] � a�X�[ R X � f a�X�b U [ R X�}
f RYS S R s�] Z/` �1U j�]=Z�] �X�[ U [ R X R f�U j�]=[ X�Z�[ d�[ Z�a�W SKf a�X�b U [ R X T u;i�j�] ^ ]*[ T�R X S �1R X�] f a�^ U j�] ^
b R h-| S [ b W U [ R X�w�[ Xn\�] X�] ^ W S } U j�] � a�X�[ R X � f a�X�b U [ R X1h=a T U `�];Z�] �X�] Z1X RYU�R X S �nR d�] ^ U j�]
T a�h R fAU j�]=Z R h-WY[ X U � |] T�R fAU j�]=[ X�Z�[ d�[ Z�a�W S�f a�X�b U [ R X T }�`�a U W S T R [ U T ^ W�X�\Y]=h=a T U `]
U j�] T a�h R fAU j�] � � � RYf ^ WYX�\�] U � |�] T	RYf�U j�];[ X�Z�[ d�[ Z�a�W Sf a�X�b U [ R X T u �
_ S W�^ \Y] ^A] ��WYh-| S ]�[ T a T ] Z f R ^A[ S S a T U ^ W U [ R X�wK] dYW S a�W U [ R X f a�X�b U [ R X TAR d�] ^�W;h*a U a�W S S �

^ ] b a�^ T [ d�]nZ�W U W U � |] RYf �^ T U-R ^ Z�] ^*WY^ [ U j�h-] U [ b-] ��|�^ ] T T [ R X T u�i�j�]6b R h-| R X�] X U*U � |�] T
b R h-|�^ [ T ]*] ��|�^ ] T T [ R X T t �  �Yv }�WYX�Z4` R�R�S ] W�X/] ��|�^ ] T T [ R X T t ���  � v u-_	X4] ��|�^ ] T T [ R X4[ T W
dYWY^ [ W�` S ] }AW/b R X�Z�[ U [ R X�W S } R ^=W�X�WY|�| S [ b W U [ R X R f W f a�X�b U [ R X U R W S [ T U*R f ] ��|�^ ] T T [ R X T u
i�j�] � U ] T U � RYf�U j�]*b R X�Z�[ U [ R X�W S [ T Wn` R�RYS ] WYX/] ��|�^ ] T T [ R X�}Ks	j�[ b j/h-W � `�]*WYX/] � a�W S [ U �
U ] T U }�W U ] T U	f R ^ � S ] T T x U j�WYX�x R ^ x ] � a�W S � } R ^	W-b R h=`�[ X�W U [ R X RYf ` R�RYS ] WYXn] ��|�^ ] T T [ R X T t d�[ W
� � �9W�X�Z � 
Kv u

�  � � � 
 w*��� t �;� ��v �  �
� � w�t �;� ��v ���  ���$t �"� �Av �  ���$t �"� �Av �  ��� t �;� ��v �  �

� ��� w � �$t �;� ��v �  � � ( � ���$t �;� ��v �  �

���  � ��� w�t �;� ��v �  �'� t �;� ��v �  �'� t �;� ��v ���  �
 ��� w�t �;� ��v �  �'� t �;� ��v �  �'� t �;� ��v ���  �
� 
 w�t �;� ��v ���  ���$t �"� �Av ���  ���$t �"� �Av ���  �
� � � w�t �;� ��v ���  ���$t �"� �Av ���  �

i�j�]�] dYW S a�W U [ R X f a�X�b U [ R X TAU R `]�Z�] �X�] Z6WY^ ] T U ^ W�[ \Yj U f R ^ s�WY^ Z � X RYU ] U j�W U�U j�] � WY^ ]
|�WY^ W�h-] U ] ^ [ m ] Z-` � W=|�WY[ ^ RYf ] X�d�[ ^ R X�h-] X U T�� }�s	j�[ b j6\�[ d�]	`�[ X�Z�[ X�\ TAf R ^AdYWY^ [ W�` S ] T W�X�Z
f a�X�b U [ R X T u�i�j�] U � |�] R f � }�s	^ [ U U ] X�� !�t � v }�[ T t ��� ) 5���v �nt � � ) 5�� � ( � ��� ) 5��;v u
� � $ � +�� ! ! & ( � � � � � ��� ��� % � � (�� � � � � � � � � � � � + ( � & � � � � � � , �)� & %�� ��1�� + ! $���� � � � � � & � $ � � � & 3

{�{Y{



� t � � � � 
��Kv  � � � � �
� t � � � � � � � � � v  if

��� t � � � v then � t � � � � v else � t � � � � v
� t � � � ��� ��
 v  t � ) 1 � �Kv�t �  t � � 
 v v
�  t � � � 	 v �� 	
�  t � � ��� ��� v  � t � � �v;� � �  t � � � v
��� t � � ��� � � � � v  � t � � � � v�� � t � � � � v
��� t � �  ��� � � � � v� � t � � � � v;7 � t � � � � v
��� t � � � � � � v  ? ��� t � � � v
��� t � � � 
 � � � � v  ��� t � � � � v�� ��� t � � � � v

i�j�] T |�] b [ �] Z f a�X�b U [ R X T j�W d�] U j�] f R�S S R s	[ X�\ U � |�] T w
� w3� !�t � v �nt �"� �Av �  ��� ) 5��
�  w3� !�t � v �nt �"� �Av �  � � ( � � � ) 5�� � ( � �
��� w3� !�t � v �nt �"� �Av ���  ��� ������ #

i�j�] ^ ] f R ^ ]Y} U j�];a�X�[ R X f a�X�b U [ R X���s	[ S S `] U � |�] Z1W T�f RYS S R s T w

��w
�� t � !�t � v �6t �;� ��v �  �Yv �
t � !�t � v �6t �;� ��v �  � � ( � � v �
t � !�t � v �6t �;� ��v ���  � v

��
8 �

�� ) 5�� �
) 5�� � ( � � �
� ���

��
#

� ��
 & +�
 � � ��
 " _	X � ] S ] h-] X U�T a�h'b WYX/`]=s	^ [ U U ] X/[ X1W S W�^ \Y]=X�a�h*`] ^ R f s�W ��T � s�]
s	[ S S�T [ h-| S � Z�] b ^ ] ] U j�W U	U j�];^ [ \Yj U x W T T R b [ W U ] Z S [ X�] W�^ f R ^ h-W U

� � ��� � �C# # # ��� � � � ��� � � � � �#t � � �#t # # # �#t � � � � ��� � v$# # # v v

[ TOU j�] R X�] U R WYZ R | U u
i�j�]-Z�] T b ^ [ | U [ R X R f�U j�]-a�X�[ R X f a�X�b U [ R X�� [ T `�a�[ S U=T U W�^ U [ X�\ f ^ R h U j�] T |�] b [ �] Z

^ ] b a�^ T [ R X�] � a�W U [ R X T u�i�j�] ^ ]nW�^ ] U j�^ ] ]6b R X T [ Z�] ^ W U [ R X T;U R W�Z�Z�^ ] T T*f R ^*] W�b j�b S WYa T ]
�  t � ��� v"3��� � [ X U j�] R ^ [ \Y[ X�W S ] � a�W U [ R X T w
{ u���X U j�] S ] f U j�W�X�Z T [ Z�]Y} U j�]nW�^ \Ya�h-] X U*U R � 	h*a T U `]n[ X � ] b U ] Z�[ X U R1U j�]nZ R x
h-WY[ X R f �/}�� ( � ( } �  t � ��� v	h=a T U `]=b j�W�X�\Y] Z U R � t 
 	�� � ��� t �  v t � ��� v v }s	j�] ^ ]
 		� � ��� t �  v�b R h-|�a U ] T�U j�]�[ X � ] b U [ R X f R ^ �  u�i�j�] f R�S S R s	[ X�\;b R ^ ^ ] T | R X�Z�] X�b ] T
Z�] �X�] 
 		� � ���/f R ^ U j�];] ��W�h-| S ] w

� )�  �,# � �  �
�  )�  �,# � ��
/t � �  �Kv
��� )�  �,# � ��
/t � ��
��Kv #

{�{ ~



~ u	o�WYb j4^ [ \Yj U j�W�X�Z T [ Z�]=h*a T U `�]=[ X � ] b U ] Z/[ X U R-U j�]*^ W�X�\Y] R f �/} � ( � ( },��� � h*a T U
`]/b j�W�X�\Y] Z U R � � � � ��� t �  v t ��� � v u i�j�] f RYS S R s	[ X�\�b R ^ ^ ] T | R X�Z�] X�b ] T Z�] �X�]
� � � � ���4f R ^ U j�];] ��W�h-| S ] w

� )�  �,# � �  �
�  )�  �,# � ��
4t � �  �Kv
��� )�  �,# � ��
4t � ��
��Kv #

r RYU ] U j�W U�U j�]�] ��W�h-| S ]�a�X�Z�] ^	b a�^ ^ ] X U b R X T [ Z�] ^ W U [ R Xnj�W TOU j�];b a�^ [ R a TOf ] W U a�^ ]
U j�W U 
 	�� � ��� WYX�Z �� � � ���6S R�R c U j�] T WYh-] � U j�] � WY^ ] X � U } T [ X�b ] U j�] U � |�] T t X RYU
T j R s	XvOW�^ ]�Z�[ �K] ^ ] X U uOe R ^�b R h-|�WY^ [ T R X�}�^ ] b W S S � � � ) WYX�Z ��1�1�w U j�] ^ ] 
 		� � ���
[ T

� � � ) )�  �6# � �  �
��1�1 )�  �6# � ��
��

WYX�Z � � � � ��� [ T  �,# � f R ^�` RYU j�� ��� ) WYX�Z���1�1�u

� u	o�WYb j R b b a�^ ^ ] X�b ] RYf WYX � 	 [ X���� � h*a T U `�]	h-W�|�|] Z U R W�X6W�|�| S [ b W U [ R X RYf � U R
W T a�[ U W�` S � [ X � ] b U ] Z6W�^ \Ya�h-] X U t d�[ W 
 		� � ��� v ����� � ��� �1|�^ R � ] b U ] Z R a UOU R;U j�]
R ^ [ \�[ X�W S ^ WYX�\�] U � |] R f � 	Yu	i�j�a T W6^ ] b a�^ T [ d�]=b W S S � 	Yt ��v�s	[ S S `�] U ^ WYX T S W U ] Z U R
� � � ���'	 � t � 	 v t � t 
 		� � ��� t � 	 v�t �Kv v vKs	j�] ^ ] �� � ����	�� [ TAU j�]�b R h-| R a�X�Z
|�^ R � ] b U [ R X f a�X�b U [ R X f R ^ U j�];^ WYX�\�] RYf � 	 u�g X U j�]�] ��W�h-| S ] } U j�[ T [ T W�b j�[ ] d�] Zn` �
U j�] f RYS S R s	[ X�\*h-WY|�w

� )�  �,# ��� �  �
�  )�  �,# ��� �  t ��� ��
��Kv
��� )�  �,# ��� � 
/t ��� ��
��Kv #

e R ^�] ��W�h-| S ] } U WYc�[ X�\ U j�] R ^ [ \Y[ X�W S b S WYa T ]

�  t � � ��� ��� v" � t � � �v;� � �  t � � � v �
U j�] U j�^ ] ] U ^ W�X T f R ^ h-W U [ R X T U ] | T W�^ ]�W TOf R�S S R s T w

{ # �4t � ��� t � ��� t � � ��� ��� v v v" � t � � �v"� � �  t � � � v
~ # �4t � ��� t � ��� t � � ��� ��� v v v" � ��� t � ��� t � t � � �v"� � �  t � � � v v v

� # �4t � ��� t � ��� t � � ��� ��� v v v" � ��� t � ���
����
	�� � t �/t � ��� t � � �v v v
� �
�
	�� � t �
	�� � t �/t � ��� t � ��� t � � � v v v v v

��
v

i�j�]��X�W S Z�] T b ^ [ | U [ R X R f ��[ TOU j�] f R�S S R s	[ X�\�w
{�{ �



�4t � ��� t � � � � 
��Kv v  � ��� t � � � � �Kv
�4t � ��� t � � � � � � � � � v v  � ��� t if � 	 � � t � 	 � � t �4t � ��� t � ��� t � � � v v v v v

then
�
	�� � t �/t � ��� t � � � � v v v

else
�
	�� � t �/t � ��� t � � � � v v v v

�4t � ��� t � � � ��� ��
 v v  � ��� t�t � ) 1 � �Kv
t � 	 � � t � 	 � � t �4t � ��� t � ��� t � � 
 v v v v v v v

�4t � ��� t � ��� t � � � 	 v v v  � ��� t � ��� � 	 v
�4t � ��� t � ��� t � � ��� ��� v v v  � ��� t � ��� t � 	 � � t �4t � ��� t � � �v v v

� �
� 	 � � t � 	 � � t �4t � ��� t � ��� t � � � v v v v v v v

�4t � ��� t � ��� t � � ��� � � � � v v v  � ��� t � ��� t � 	 � � t �4t � ��� t � � � � v v v
�

�
	�� � t �4t � ��� t � � � � v v v v v
�4t � ��� t � ��� t � �  ��� � � � � v v v� � ��� t � ��� t � 	 � � t �4t � ��� t � � � � v v v

7
�
	�� � t �/t � ��� t � � � � v v v v v

�4t � ��� t � ��� t � � � � � � v v v  � ��� t � ��� t ?�t �
	�� � t � 	 � � t �4t � ��� t � ��� t � � � v v v v v v v v
�4t � ��� t � ��� t � � � 
 � � � � v v v  � ��� t � ��� t � 	 � � t �
	�� � t �/t � ��� t � ��� t � � � � v v v v v

�
�
	�� � t �
	�� � t �4t � ��� t � ��� t � � � � v v v v v v v

i�j�[ T*f R ^ h*a S W/[ T [ X�|�a U-U R/U j�]1h-WYb j�[ X�] ^ � Z�[ T b a T T ] ZM[ X U j�[ T WYX�Z U j�]1|�^ ] d�[ R a T
b j�WY| U ] ^ ��U j�] f a�X�b U [ R X��'[ T Z�] �X�] Z/WYX�Z U j�];^ ] b a�^ T [ R X1] � a�W U [ R X T WY^ ];^ ] U a�^ X�] Z1W T W
U j�] R ^ ] hn}Ab R X T U ^ W�[ X�] Z�` �/U ] ^ h-[ X�W U [ R X/b R X�Z�[ U [ R X T un_ S T R }�W1b R X T U ^ W�[ X�] Z�[ X�Z�a�b U [ R X
U j�] R ^ ] h [ T ^ ] U a�^ X�] Z f R ^	�1uOr R s U j�] f RYS S R s	[ X�\*Z�] �X�[ U [ R X T b W�Xn`�];h-WYZ�]Yw

� �  ��� �  t �'t � �  ��v
�  �  ��� �  t ��� ��
/t � t � ��
/t � �  �Kv v v v
��� �  ��� � 
/t ��� ��
/t � t � ��
/t � ��
��Kv v v v #

i�j�] T ];WY^ ]�a T ] Z6[ X U j�]�^ [ \�j U x U R x S ] f UOR ^ [ ] X U W U [ R X6W T ^ ] s	^ [ U ]�^ a S ] T }�W S R X�\;s	[ U j U j�]
S W s TOf R ^ ��� �  WYX�Z ��� � 
K} U R-T [ h-| S [ f �*U j�];Z�] �X�[ U [ R X RYf �1w

{�{ �



�4t � ��� t � � � � 
��Kv v  � ��� t � � � � ��v
�4t � ��� t � � � � � � � � � v v  � ��� t if ��� t � � � v then � t � � � � v else � t � � � � v v
�4t � ��� t � � � ��� ��
 v v  � ��� t t � ) 1 � ��v;t �  t � � 
 v v v
�4t � ��� t � ��� t � � � 	 v v v  � ��� t � ��� � 	 v
�4t � ��� t � ��� t � � ��� ��� v v v  � ��� t � ��� t � t � � �v;� � �  t � � � v v v
�4t � ��� t � ��� t � � ��� � � � � v v v  � ��� t � ��� t � t � � � � v � � t � � � � v v v
�4t � ��� t � ��� t � �  ��� � � � � v v v� � ��� t � ��� t � t � � � � v"7 � t � � � � v v v
�4t � ��� t � ��� t � � � � � � v v v  � ��� t � ��� t ?�t ��� t � � � v v v v
�4t � ��� t � ��� t � � � 
 � � � � v v v  � ��� t � ��� t ��� t � � � � v�� ��� t � � � � v v v

i�j�];dYW S a�] R f � � � ���'	 �4f R ^�] W�b j f a�X�b U [ R X1b W�XnX R s�`�];W�|�| S [ ] Z R Xn` R U j T [ Z�] T
R f�U j�];] � a�W S [ U � ��U j�a T	R a�^�] ��W�h-| S ];b S W�a T ]*t X R s�W U j�] R ^ ] h6v

�4t � ��� t � ��� t � � ��� ��� v v v" � ��� t � ��� t � t � � �v"� � �  t � � � v v v
[ TOU ^ WYX T f R ^ h-] Z6d�[ W*W�|�| S � [ X�\& �,# �
	�� � t � 	 � � ��v U R ` RYU j T [ Z�] T�U R*R ` U WY[ X
� 	 � � t � 	 � � t �4t � ��� t � ��� t � � ��� ��� v v v v v" � 	 � � t �
	�� � t � ��� t � ��� t � t � � �v"� � �  t � � � v v v v v #
i�j�] S ] f U j�WYX�Z T [ Z�] R f�U j�[ T [ T W�Xn[ X T U WYX�b ] RYf �  }�W�X�Z U j�];^ [ \Yj U j�W�X�Z T [ Z�] T [ h-| S [ �] T
a T [ X�\ U j�] S W s T�f R ^ ��� �  WYX�Z ��� � 
 U R Z�] S [ d�] ^ U j�]-[ X�[ U [ W S S � ^ ] � a�] T U ] Z�^ ] b a�^ T [ R X
] � a�W U [ R X�w

�  t � � ��� ��� v" � t � � �v;� � �  t � � � v #
i�j�W U �X�[ T j�] T�U j�]=|�^ R Z�a�b U [ R X R fAU j�]=^ ] b a�^ T [ R X1] � a�W U [ R X T u	i�j�]=[ X�Z�a�b U [ R X U j�] R ^ ] h
Z�] ^ [ d�] Z f R ^	�'[ TOU j�] f RYS S R s	[ X�\�w

= ��# t = � �,#$�Dt � ��� t � � � � 
��Kv v v
> t = � � � � � � #9�Dt � ��� t � ��� t � � � v v v�>

t ��� t � � � v;@C�Dt � ��� t � � � � v v v�>
t ?�t ��� t � � � v v;@C�Dt � ��� t � � � � v v v;@A�Dt � ��� t � � � � � � � � � v v v

> t = � ��
 #$�Dt � ��� t � ��� t � � 
 v v v;@A�Dt � ��� t � � � ��� ��
 v v v
> t = � #$�Dt � ��� t � ��� t � � � 	 v v v v
> t = � �%� #$�Dt � ��� t � � �v v,>��Dt � ��� t � ��� t � � � v v v;@C�Dt � ��� t � ��� t � � ��� ��� v v v v
> t = � � � � � #$�Dt � ��� t � � � � v v,>��Dt � ��� t � � � � v v;@A�Dt � ��� t � ��� t � � ��� � � � � v v v v
> t = � � � � � #$�Dt � ��� t � � � � v v,>��Dt � ��� t � � � � v v;@A�Dt � ��� t � ��� t � �  ��� � � � � v v v v
> t = � � #$�Dt � ��� t � ��� t � � � v v v"@A�Dt � ��� t � ��� t � � � � � � v v v v
> t = � � � � � #"�Dt � ��� t � ��� t � � � � v v v,>��Dt � ��� t � ��� t � � � � v v v

@A�Dt � ��� t � ��� t � � � 
 � � � � v v v v
@
='E #$� E #

{�{ �



r R s � [ X�Z�a�b U [ R Xn|�^ ] Z�[ b W U ] T WY^ ];b ^ ] W U ] Z�w
� � w3� !�t � v �6t �;� ��v �  ��� ������
� � w3� !�t � v �6t �;� ��v �  � � ( � � � � ���
� � w3� !�t � v �6t �;� ��v ���  ��� � ���

WYX�Z U j�] T a�h R f�U j�] T ]Y} � 5�� 0 � � �:�2�	t � 5�� 0 � � �:�2�6� � v }Y[ T a T ] Z=W T WYX=[ X T U WYX U [ W U [ R X
f R ^��D[ X U j�];[ X�Z�a�b U [ R X U j�] R ^ ] hnu�e R ^O] ��W�h-| S ] } U j�];[ X�Z�a�b U [ R Xnb S W�a T ]

= � � � #$�Dt � ��� t � � �v v,>���t � ��� t � ��� t � � � v v v"@A�Dt � ��� t � ��� t � � ��� ��� v v v
[ T [ X T U WYX U [ W U ] Z U R

= � � � #	t � 5�� 0 � � �:�2�	t � 5�� 0 � � �:�6�:� � v v�t � ��� t � � �v v�>
t � 5�� 0 � � �:� � t � 5�� 0 � � �:� � � � v v�t � ��� t � ��� t � � � v v v
@

t � 5�� 0 � � �:� � t � 5�� 0 � � �:� � � � v v�t � ��� t � ��� t � � ��� ��� v v v
z�[ h-| S [ �b W U [ R X-s	[ U j U j�];Z�] �X�[ U [ R X R f � 5�� 0 � � � U j�] X S ] W d�] T

= � � � # �2�	t � � �v,>��2�	t � � � v;@A�6��t � � ��� ��� v #
_ T W*^ ] T a S U } U j�];[ X�Z�a�b U [ R X U j�] R ^ ] h j�W T X R s�`] ] X U ^ WYX T f R ^ h-] Z U R

t = � �,#$� � t � � � � 
��Kv v v
> t = � � � � � � #9� � t � � � v:>

t ��� t � � � v;@C�"��t � � � � v v�>
t ?�t ��� t � � � v v;@C�"��t � � � � v v;@C�"��t � � � � � � � � � v v

> t = � ��
 #$� � t � � 
 v;@A� � t � � � ��� ��
 v
> t = � #$� � t � � � 	 v v
> t = � �%� #$� � t � � �v,> � � t � � � v"@A� � t � � ��� ��� v v
> t = � � � � � #$�"��t � � � � v,>��2�	t � � � � v"@A� � t � � ��� � � � � v v
> t = � � � � � #$�"��t � � � � v,>��2�	t � � � � v"@A� � t � �  ��� � � � � v v
> t = � � #$� � t � � � v;@A� � t � � � � � � v v
> t = � � � � � #$� � t � � � � v,>�� � t � � � � v;@C� � t � � � 
 � � � � v v
@
='E # � 5�� 0 � � ���"��t � 5�� 0 � � ���2�:� � v E #

i�j�]�b R X T ] � a�] X UAR f�U j�[ T�U j�] R ^ ] h�[ T X R s�[ X T U WYX U [ W U ] Z U j�^ ] ] U [ h-] T a T [ X�\ 
 		� � ��� w
E U W�cY] T�R X U j�];dYW S a�] T�R f � �  ��} � ��
/t � �  !�v }�W�X�Z�� ��
/t � ��
���v uOi�j�[ T ^ ] T a S U T [ X U j�]
U j�^ ] ];b R X T ] � a�] X U T

{�{ �



� 5�� 0 � � ��� � t � 5�� 0 � � ��� � � � v�t � �  �Kv
� 5�� 0 � � ��� � t � 5�� 0 � � ��� � � � v�t � ��
/t � �  !�v v
� 5�� 0 � � ��� � t � 5�� 0 � � ��� � � � v�t � ��
/t � ��
���v v #

z�[ h-| S [ �b W U [ R Xns	[ U j U j�]*Z�] �X�[ U [ R X RYf � 5�� 0 � � �*\�[ d�] T�U j�]-b R X T ] � a�] X U T � � �K}6� � !}
WYX�Z � � ��u=i�j�] T ]*b WYX4`]*a�X�[ d�] ^ T W S S � � a�W�X U [ �] Z1s	[ U j/^ ] T |] b U;U R �6� !$� ��}K^ ] X�Z�] ^ [ X�\
U j�]��X�W S [ X�Z�a�b U [ R X U j�] R ^ ] hnw

t = � �,#$�"��t � � � � 
��Kv v v
> t = � � � � � � #9� � t � � � v:>

t ��� t � � � v;@C� � t � � � � v v�>
t ?�t ��� t � � � v v;@C� � t � � � � v v;@C� � t � � � � � � � � � v v

> t = � ��
 #$� � t � � 
 v;@A� � t � � � ��� ��
 v
> t = � #$�6��t � � � 	 v v
> t = � �%� #$�2�	t � � �v,> �6��t � � � v"@A�6��t � � ��� ��� v v
> t = � � � � � #$� � t � � � � v,>�� � t � � � � v"@A� � t � � ��� � � � � v v
> t = � � � � � #$� � t � � � � v,>�� � t � � � � v"@A� � t � �  ��� � � � � v v
> t = � � #$� � t � � � v;@A� � t � � � � � � v v
> t = � � � � � #$� � t � � � � v,>�� � t � � � � v;@C� � t � � � 
 � � � � v v
@
t = �,#$�"� �Kv,>�t = !$#$�6�;!�v'>4t = ��#'� � ��v #

�	� �	� � �����
� �� � � �
	 �  �
	 ��� ��
 � ���
���� � � � ��� �
	 ���
p�[ d�] Xnh=a U a�W S S � ^ ] b a�^ T [ d�];] � a�W U [ R X T

� � t � ��� � � vB ��� � � �
uuu

� �t � ��� � 	 �YvB ��� � � 	 �
U j�];Z�] �X�[ U [ R XnW S \ R ^ [ U j�h�|�^ R b ] ] Z T W TOf R�S S R s T u
� " �$� 
����� + ��� 
 �!� 
 �!
��  �!
���+ % � 
 %�" i�j�] U � |�] T	RYf�U j�] T |] b [ �] Z f a�X�b U [ R X T

� � w�� � � � �
uuu

� �?w�� ��� � �
S ] W�Z U R;U j�]�Z R h-W�[ X U � |] � � � � �  �$� �+# # # � � � uA��] U � �,# # # � � ] X�a�h-] ^ W U ] U j�]
T ] U � � � � # # # � � � ��uOi�j�] X� � � � �  � � �C# # # � � � u�i�j�]=a�X�[ R X f a�X�b U [ R X6s	[ S S j�W d�]
U � |] � � � � � �  � � � � u

{�{ �



� " �$� 
����� + � 
�� +���� � ��
 �!
�� �� ��� +/��� � ��
 
 ����%�"$� R X T U ^ a�b U h-WY| T;f ^ R h U j�]6[ X�x
Z�[ d�[ Z�a�W S f a�X�b U [ R X T�U R [ X � ] b U [ R X;WYX�Z;|�^ R � ] b U [ R X f a�X�b U [ R X T�f R ^ � � � � � W�X�Z  � � � � u

���
���(%��  � �  )� � ��t �,8 { v t � � � � � v � � � { # # # � �
� % � �$%��  � �  )� � ��t � 8 { v t  � � � � v � � � { # # # � > � 	 � �  �

� % � � � ���  � �  )� ��� �	t � 8 { v t  � � � � v � � � { # # # � > � 		� �  �

q ] �X�[ X�\ U j�]6WYa���[ S [ WY^ �1f a�X�b U [ R X T � ��WYX�Z ��� � [ T WYX�[ X U ] ^ ] T U [ X�\1] ��] ^ b [ T ]6[ X
f a�X�b U [ R X�W S |�^ R \�^ WYh-h-[ X�\ ��U j�] f R�S S R s	[ X�\�b WYX�|] ^ j�WY| T `]4`�] U U ] ^n] ��|�^ ] T T ] Z
a T [ X�\ T U ^ ] WYh T w

� � � t � � �C# # # � ��	 vB � � � t � � ���; �1w � � �C# # # � � 	 #���v
� � � t ��� � � ��vB if � � � then � else �
	 � � 

� � � t 4'5 0 � � � � ��vB � � � t � �"4'5 0 � ��� 	 � ��
Kv

��� � � t � � �C# # # � ��	 vB ��� � � t � � ���; �1w � � �C# # # � � 	 #���v
��� � � t ��� � � ��vB if � � � then � else ��� �  		�

��� � � t 4'5 0 � � � � ��vB ��� � � t � �"4'5 0 � � ��� � 

		�Kv

� + 
 �! � " ��X�]4h-[ \�j U X R U [ b ] U j�W U 
 		� ���'	 � } � ( � ( } U j�]4|�^ R � ] b U [ R X T6f R ^
� � � � � }[ T h-[ T T [ X�\�wO[ U [ T	T a�` T a�h-] Z/` �nU j�]=|�W U U ] ^ X�x h-W U b j�[ X�\ U ^ WYX T S W U [ R XnW�|�x
| S [ ] Z6s	j�] X U j�];a�X�[ R X f a�X�b U [ R Xn[ T Z�] �X�] Z1[ X T U ] |1��u

) " � � �� � �  �!
�% ! �� 
 �/� � ��
�%�" l WYcY]��'w�� � � � � �  � � � � u�e R ^�] W�b j �  t � ��� v��C��� �
b S W�a T ] }Z R*U j�] f RYS S R s	[ X�\�w
{ u � ] | S W�b ]��  t � ��� vO` � �'t 
 	�� � ��� �  � ��� v u
~ u � ] | S W�b ] R b b a�^ ^ ] X�b ] T�RYf ] W�b j � 		` � � � � ���'	 � � 	 	���	 
 		� � ��� � 		[ X
��� � u � W S S�U j�[ T ��� � � u

� u	g X � ] b U ��� � �[ X U R=U j�];^ W�X�\Y] T a�hnu�i�j�a T�U j�]��X�W S ] � a�W U [ R Xn[ T

�'t 
 	�� � ��� �  � ��� v" �� � � ��� � '��� � � #
i�j�[ T [ T s�] S S x U � |] Zn[ fAU j�] R ^ [ \Y[ X�W S ] � a�W U [ R Xn[ T }�W S U j R a�\Yj U R |�^ R d�]=[ U	f R ^ h-W S S �
s R a S Z T ] ] h U R=U WYcY];W S RYU�R f s R ^ c�u ��x b R XYd�] ^ T [ R XnW�X�Z T [ h-| S [ �b W U [ R X*s	[ U j U j�]
Z�] �X�[ U [ R X RYf 	 T j R a S ZnX R s�`];WY|�| S [ ] Z�u

�'" - +$� 
�+ ��
�� ��
 ! ��
���� � ��
 " g f Wn^ ] S W U [ R X1j�W T `�] ] X T a�|�| S [ ] Z�}KZ�] �X�] � s	[ U j U j�]
W S \ R ^ [ U j�h RYf z�] b U [ R X � u { u9g f X R ^ ] S W U [ R X�j�W T `] ] X T a�|�| S [ ] Z�W�X�Z � [ T X RYU
X�] T U ] Z�}�[ XYd R cY] U j�]	W S \ R ^ [ U j�h T�f ^ R h T ] b U [ R X � u � ��RYU j�] ^ s	[ T ]Y}�[ f X R ^ ] S W U [ R X-j�W T
`] ] X T a�|�| S [ ] Z4W�X�Z � [ T X�] T U ] Z�}�[ X�d R cY] U j�]-W S \ R ^ [ U j�h T	f ^ R h z�] b U [ R X���u � u { u
i�j�]�^ ] T a S U [ T W	b R X � a�X�b U [ R X RYf ^ ] b a�^ T [ R X=] � a�W U [ R X T W�X�Z=WYX=[ X�Z�a�b U [ R X U j�] R ^ ] hnu

{�{ &



0 " - +$� 
�+ � 
���� &�� �����! *! ��
���� � ��
�%�" e R ^�] W�b j �  }h-WYcY] U j�] f RYS S R s	[ X�\*Z�] �X�[ U [ R X�w

�   � � � ���'	 � �  		� 	 
 		� � ��� �  #
� " - +/ � & + �� � ��� 
��! + � ���/� � ��
�%�" e R ^�] W�b jn] � a�W U [ R X1^ ] T a S U [ X�\ f ^ R h T U ] |1��}WY|�| S �

� � � ���'	 � �  U R ` RYU j T [ Z�] T*RYf�U j�]n] � a�W S [ U � u�z�[ h-| S [ f �/U j�[ T s	[ U j U j�]nZ�] ��x
X�[ U [ R X T�R fOT U ] | � }Ka T [ X�\ U j�]=Z�] �X�[ U [ R X T [ X U j�]=^ [ \�j U x U R x S ] f U�R ^ [ ] X U W U [ R X � W S T R
WY|�| S �6U j�] U j�] R ^ ] h T  ��� �  t � �  �Kv�� �/WYX�Z� ��� ��
/t � ��
���v�� ��u

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

i�j�]�[ X�Z�a�b U [ R X U j�] R ^ ] h f R ^ � f ^ R h T U ] |6� R f�U j�]�Z�] �X�[ U [ R X*W S \ R ^ [ U j�h�j�W TAU j�] f R ^ h
= ��#'� � � ��) � � � � ) � � � � � �<@ = �6#$� ��}�s	j�] ^ ]%� j�W TOU � |�] � � � � � � � ��� u
{ u � ^ ] W U ] � X�] sD|�^ ] Z�[ b W U ]=dYWY^ [ W�` S ] T �"�;w��'��� ������ � # # # � � � w � � � ������ u*g X�x
T U WYX U [ W U ];�#[ X U j�]O[ X�Z�a�b U [ R X U j�] R ^ ] h ` � � 5�� 0 � � �:�2�'# # # t � 5�� 0 � � �:� � � �6� � v u
z�[ h-| S [ f �*U j�];^ ] T a S U s	[ U j U j�];Z�] �X�[ U [ R X R f � 5�� 0 � � �Yu

~ u l W�cY] � [ X T U W�X U [ W U [ R X T�R f �/[ X U j�] U j�] R ^ ] h b R h-[ X�\ f ^ R h T U ] | { w

� )� 
 		� � ��� t ��� v
uuu

� )� 
 		� � ��� t � � v #
z�[ h-| S [ f � ] W�b j1^ ] T a S U s	[ U j U j�]=Z�] �X�[ U [ R X R f � 5�� 0 � � �Yu�i�j�[ T ^ ] T a S U T [ X � U j�] x
R ^ ] h T�R f�U j�] f R ^ h

� � � ��) � � � � ) � � � � � � @ �2� �'�
uuu

� � � ��) � � � � ) � � � � � � @ � � � ��#

� u	g f Z�] T [ ^ ] Z�}�a�X�[ d�] ^ T W S S � � a�WYX U [ f � ] WYb j �,� � # # # � � � u
��u � R X � R [ X U j�];^ ] T a S U [ X�\ U j�] R ^ ] h T } R ` U W�[ X�[ X�\*W U j�] R ^ ] h R fAU j�] f R ^ h

� � � ��) � � � � ) � � � � � �<@ t = �'� #$�2� �'� v,> # # # >4t = � � #$� � � � v #
g fAT U ] | � j�W T `�] ] X T c�[ |�|] Z�} U j�];^ ] T a S U s	[ S S�S R�R c S [ cY]

� ��� ��) � � � � ) � � � � � �<@A� � � � > # # # >���� � ��#

� u	g f Z�] T [ ^ ] Z�}�a�X�[ d�] ^ T W S S � � a�WYX U [ f � � � � # # # � ���*[ X U j�];^ ] T a S U u

{�{ �



� � � %'&;B (=7�&�� � +-:��

� R � ] ^�WYX�Z lnR�R ^ ] # ~ � %K^ ] � a�[ ^ ]�X�] T U ] ZnZ�] �X�[ U [ R X T�U R `] �^ T U |�^ R d�] Z U R=T W U [ T f � X R X�x
X�] T U ] Z9^ ] b a�^ T [ R X9] � a�W U [ R X T u#i�j�] � ^ ] b R h-h-] X�Z U j�W U h=a U a�W S ^ ] b a�^ T [ R X�t W�X�Z U j�]
[ X�Z�a�b U [ R X T b j�] h-] v�`�];[ X T U ] W�Zn|�j�^ W T ] Z1[ X U ] ^ h T�RYf s	j�W U s�];j�W d�]=`] ] X1b W S S [ X�\ U j�]
� a�X�[ R X � f a�X�b U [ R X�u
y Q z9^ ] S [ ] T*R X�[ U T*U � |] T ��T U ] h U R4T a�|�| R ^ U X�] T U ] Z9^ ] b a�^ T [ d�]1Z�] �X�[ U [ R X T uMo T x

T ] X U [ W S S � } U j�] T |�] b [ �b W U [ R X RYf�U j�] f a�X�b U [ R Xn[ T a T ] Z1[ Xn|�^ R d�[ X�\ U ] ^ h-[ X�W U [ R X�wAX�] T U ] Z
^ ] b a�^ T [ d�]/b W S S T W�^ ]/^ ] � a�[ ^ ] Z U R�S [ ]1[ X U j�] T ] U1R f `�] j�W d�[ R a�^ TnRYf;U j�] f a�X�b U [ R XM` �
b S ] d�] ^;a T ] R fOT a�` U � |�[ X�\�# � � % u=y Q z/Z R ] T X RYU WY|�|�] W�^ U R6T a�|�| R ^ U h=a U a�W S ^ ] b a�^ T [ R X
b a�^ ^ ] X U S � u
�K_ l � q _#Z�] �X�] T X�] T U ] Z6WYX�Z-h*a U a�W S ^ ] b a�^ T [ d�]	Z�] �X�[ U [ R X T d�[ W=W�� ��| R [ X UOR |] ^ x

W U R ^ }�`�a U Z R ] T X � U W�a U R h-W U [ b W S S � Z�] ^ [ d�]�[ X�Z�a�b U [ R X U j�] R ^ ] h T }�W S U j R a�\Yj*�Oa T b j T j R s T
j R s�[ X�Z�a�b U [ R X U j�] R ^ ] h T b WYXn`�];h-WYX�a�W S S � Z�] ^ [ d�] Z1[ Xn�K_ l � q _ # � � % u
p�[ ] T S # ��& %�W S T R h-W�Z�] U j�] R ` T ] ^ dYW U [ R X � [ X�Z�] |] X�Z�] X U S � `�a U ] W�^ S [ ] ^ �9U j�W UOU ] ^ h-[ x

X�W U [ R X1WYX�Z/b R ^ ^ ] b U X�] T T X�] ] Z/X RYU `�]=[ X U ] ^ U s	[ X�] Z f R ^	X�] T U ] Z f a�X�b U [ R X T u�g X
# ��� % }�j�]
T j R s T;U j�W U }A[ f X�] T U ] Z U ] ^ h-[ X�W U [ R X/b R X�Z�[ U [ R X T b W�X4`�]*|�^ R d�] Z�` �/U j�] T |�] b [ �] Z�[ X�x
Z�a�b U [ R X U j�] R ^ ] h f R ^	W6X�] T U ] Z f a�X�b U [ R X�} U j�] X T a�b j/W6|�^ R�RYf [ T�T R a�X�Z�u;g X U j�] T WYh-]
|�WY|�] ^ }j�]�Z�] T b ^ [ `] T W*| R s�] ^ f a S WYa U R h-W U ] Z6h-] U j R Z f R ^�WYa U R h-W U [ b W S S � |�^ R d�[ X�\ U ] ^ x
h-[ X�W U [ R X R f X�] T U ] Z f a�X�b U [ R X T t [ U b WYX�|�^ R d�] U j�] U ] ^ h-[ X�W U [ R X R fOU j�] � � f a�X�b U [ R Xv u
p�[ ] T S � T s R ^ c6[ T |�^ ] T ] X U ] Z/[ X U j�] T ] U U [ X�\ RYf �^ T U�R ^ Z�] ^ S R \�[ b�W�X�Z1a T ] T�T a�b j1X RYU [ R X T
W T b W S S x ` � x dYW S a�]�] dYW S a�W U [ R X R X*\Y^ R a�X�Z U ] ^ h T � [ X*WYZ�Z�[ U [ R X=j�[ TKU j�] R ^ ] h T W�^ ] � a T U [ �] Z
h-] U WYx U j�] R ^ ] U [ b W S S � uOg X1b R X U ^ W T U } R a�^	Z�] �X�[ U [ R X T }`] [ X�\ U R U W S�f a�X�b U [ R X T [ Xnb S W T T [ b W S
S R \�[ b }�W�^ ] R ` S [ d�[ R a T�U R ] dYW S a�W U [ R X T U ^ W U ] \ � }�WYX�Znb W�X6h R ^ ] R d�] ^O`�]�j�[ \Yj�] ^ R ^ Z�] ^OW�X�Z
T b j�] h-W U [ b uOz�[ X�b ] R a�^�Z�] ^ [ dYW U [ R X T W S S |�^ R b ] ] Z6` �-R ` � ] b U x S R \�[ b�Z�] Z�a�b U [ R X-[ X-W T R a�X�Z
S R \�[ b }�s�];X�] ] Z1h-WYcY];X R-T R a�X�Z�X�] T T W�^ \Ya�h-] X U u
�;WY|�a�^*WYX�Z�z�a�`�^ W�h-WYX�[ W�h # � � % T j R s j R s U j�] � � �#|�^ R�R f	T ��T U ] h b WYX�a T ]6[ U T

b R d�] ^ T ] U [ X�Z�a�b U [ R X6h-] U j R Z U R=U WYb c S ] U j�];WYa U R h-W U [ R X R f h=a U a�W S [ X�Z�a�b U [ R X�u ��R ^ c
^ ] S W U ] Z U R*U j�[ T b WYXn`�] f R a�X�Z1[ X1z�|�[ cY] # {Y� % u
� ] T ] WY^ b j�] ^ T [ X=i � |]�i�j�] R ^ � j�W d�]O] d R�S d�] Z T ] d�] ^ W S h-] W�X T�RYf Z�] W S [ X�\�s	[ U j=X�] T U ] Z

^ ] b a�^ T [ R X � [ X4] WY^ S � s R ^ c�}�r VR ^ Z T U ^ R h |�^ R | R�T ] Z � ) ) � � � � � � � � � � ^ ] S W U [ R X T�U R [ X�b ^ ] W T ]
U j�]=| R sO] ^ R f�l W�^ U [ X�x � VR f i � |]*i�j�] R ^ �/T R-U j�W U [ U b WYX/] ��|�^ ] T T \Y] X�] ^ W S ^ ] b a�^ T [ R X T }
[ X�b S a�Z�[ X�\*X�] T U ] Z1^ ] b a�^ T [ R X'# ��& % u

{Y~ �



��� 	�� ��� ���

��� 	 
 � � � �

i�j�[ T b j�W�| U ] ^	[ T Z�] d RYU ] Z U R ] ��W�h-| S ] TOU j�W U j�[ \�j S [ \Yj U�R a�^�W�|�|�^ R W�b j�u

� � ��� . )�7 	4&;:�< 517A(=7A. +6,/) (*, � )�+6:A7A. ,10

��a�^�WY[ h�[ X U j�[ T	T ] b U [ R X/[ T�U RnT U a�Z �/T R h-] T R ^ U [ X�\6W S \ R ^ [ U j�h T u	_ T R ^ U ] Z S [ T U h*a T U
j�W d�]=W S S t WYX�Z R X S � v U j�]=] S ] h-] X U T [ X U j�] R ^ [ \Y[ X�W SKS [ T U }�� ( � ( }�`�]=W6|] ^ h=a U W U [ R X�}�W�X�Z
U j�]	] S ] h-] X U T h*a T U `]	[ X-W T b ] X�Z�[ X�\6t R ^�Z�] T b ] X�Z�[ X�\�v R ^ Z�] ^�W�b b R ^ Z�[ X�\ U R;T R h-] R ^ Z�] ^
^ ] S W U [ R X�u �	[ \�j�] ^ R ^ Z�] ^ S R \�[ b*\Y[ d�] T W T [ h-| S ]*Z�] �X�[ U [ R X RYf |] ^ h=a U W U [ R X9t U j�] ^ ]-WY^ ]
] � a�W S S � d�[ W�` S ]�W S U ] ^ X�W U [ d�] T v w
- +�� 
�� � � ��
 � � � ��� � � �

��� � � 
 � 
 �  = �6# � � � ��� t � � ��v 
 � � � � � � � t � � �Kv 
 �
g X U j�[ T Z�] �X�[ U [ R X�}���[ T a T ] Z U R Z�] f ] W UAU j�]�[ X�� �*|�W�^ T [ X�\ T U W�a T�R f ] � a�W S [ U � t �;v }Ys	j�[ b j
[ T b a�^ ^ [ ] Z�u;i�j�a T ��� ��[ T W f a�X�b U [ R X R f�U � |�]�� � � ��� u;i�j�] f RYS S R s	[ X�\ U j�] R ^ ] h T
WY` R a U |�] ^ h*a U W U [ R X T WY^ ]6^ ] � a�[ ^ ] Z�[ X U j�]*d�] ^ [ �b W U [ R X RYf ��a�[ b c T R ^ U u/i�j�] � W�^ ]-W S S
� a�[ U ] T [ h-| S ] U R |�^ R d�] u

� � � � � � �'
 ��� � �C
,

� � � � � � � � � � � � E � � � � ) � ( � ( � �<����� �
� � � � � ! � ��� � �C
 �2
 � �3��� � �C
 �"
 �
� � � � � � � � ��� � �C
 � 
 � > ��� � �C
 � 
 � @3��� � �=t 
 �"* 
 � v t 
 � * 
 � v
� � � � � � � � ��� � �C
�t � *�%/v;@3��� � ��t �/w w�
 v�t � *�t �1w w$%/v v
� ��� � � � � � � � � ! � ��� � ��t � * � v � @3��� � ��t � * � v �
� � � � � � 
 � � ��� � �C
�t � � � � �'�3
6* � � � � �At ? 	��*v;
 v

{Y~�{



r R s�sO]=Z�] �X�];s	j�W U [ U h-] WYX T�f R ^�W�X R ^ Z�] ^ ��U R j RYS Zn|�WY[ ^ s	[ T ] U j�^ R a�\�j R a U W S [ T U u
- +�� 
�� � � ��
 0 � � % �� � +/� �

� ��� � � 1�t � � � 	 vB �2� 5 �
� ��� � � 1t � � # ��% vB �2� 5 �

� ��� � � 1t � � � � ��!�� �$� � � vB � ��!<> � ��� � � 1�t � � !&� ��� � � v #

i�j�] f R�S S R s	[ X�\ U j�] R ^ ] h T WY` R a U � ��� � � 16W�^ ];a T ] Z1[ X U j�];b R ^ ^ ] b U X�] T T |�^ R�R f T w

� � � ) � ( � ( � � �
� ��� � � � � � @ = �6# � ��� � � 1�t � � � � ��
 v�� � ��� � � 1t � � 
 v,> = !$# �:� �C! 
6@ � ��!

� � � ) � ( � ( � � � > � ��� � � 1t � � 
 � v,> � ��� � � 1�t � � 
 � v
� ��� � � � � � � � � � > t = ��!$#��D� � ��
 �6>��:� �A!%
 �:@ � ��!�v

@ � ��� � � 1t � � 
 � * 
 � v

eA[ X�W S S � }�s�]6Z�] �X�]-s	j�W U [ U h-] WYX T;U R `�]-W T R ^ U [ X�\ f a�X�b U [ R X�|�WY^ W�h-] U ] ^ [ m ] Z4` � W�X
R ^ Z�] ^ � u
- +�� 
�� � � ��
 0���� ��+� ! �� 
 % % �� � � 
��"�

����� � ��� � � � ��� � ( ) /�� �  = 
 #6����� �A
At �At � � 
 v v,> � ��� � � 1�t � � �At � � 
 v v #

� � ��� � � �	 � ��� ��	 � �	� ��� �
� ]�X R s�Z�] �X�]���a�[ b c T R ^ U WYX�Zn|�^ R d�] U j�W U [ U [ T W T R ^ U [ X�\ f a�X�b U [ R X6W�b b R ^ Z�[ X�\ U R=U j�]
WY` R d�] T |] b [ �b W U [ R X T u

��� ��� ��t ��� �$� � 	 v� � 	
��� ��� ��t ��� �$� �6w w�� v� ��� ��� �	t � ����� � � � ����t ? 	���� � �v;� v

*
# � %'*
��� ��� �	t � ����� � � � ����t ��� � �v"� v #

i�j�] U ] ^ h-[ X�W U [ R X/^ ] S W U [ R X f R ^ ��� ��� �=[ T �:� � � 5�� ��t � � ) /�� 	 	 � ) 1�v u TFL Z�] �X�] T;U j�]f a�X�b U [ R X;`�a UKU j�]�| RYT U |�^ R b ] T T R ^ T W�^ ]�X R U W�` S ] U R |�^ R d�] U j�] ~ U ] ^ h-[ X�W U [ R X�b R X�Z�[ U [ R X T w
= ��� � � � # � � ) / � 	6t � � � ���Ot � ��� �v6� v 	 � � ) / � 	�t ��� ��� v
= ��� � � � # � � ) / � 	6t � � � ���Ot  "�$� # ?�t ��� �&�&�$� v v6� v 	 � � ) /�� 	�t ��� ��� v

i�j�] T ]=WY^ ];j R s�] d�] ^ } � a�[ U ] T [ h-| S ] U R |�^ R d�]�s	[ U j U j�] S ] h-h-W
� � ) / � 	�t � � � ���$���Ov;7 � � ) / � 	���#

{Y~Y~



_ f U ] ^�] S [ h-[ X�W U [ X�\ U j�] U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T } U j�] f RYS S R s	[ X�\*[ X�Z�a�b U [ R X U j�] R ^ ] h [ T
W dYWY[ S W�` S ] w

 = ��#�t = ��� �$#��6t � ����� � 	 v v�>
t = ��� � ��� � � #$�-t ��� �$� � � � � � t ��� � �Kv;� � � v�>

�Dt � ����� � � � ��� t ? 	���� � �Kv;� � � vC@A�-t ��� �$� � � �$� � � v v
@ =$E%E � #$�-t E � E � v #

t � u { v

g X R ^ Z�] ^ U R |�^ R d�]4b R ^ ^ ] b U X�] T T } U j�] R ^ Z�] ^n^ ] S W U [ R X T a�|�| S [ ] Z#W T WYX#W�^ \Ya�h-] X UnU R
��a�[ b c T R ^ U h*a T U `�] U ^ W�X T [ U [ d�];WYX�Z U RYU W S u
- +�� 
�� � � ��
 0�� � � �!� �! �

� ��� �� t � v2 = ��!$# � ��!�� � ! �6#
i�j�] f RYS S R s	[ X�\ S ] h-h-W TU j�] X;] T U W�` S [ T j U j�]�b R ^ ^ ] b U X�] T T�RYf ��a�[ b c T R ^ U u�_ S S WY^ ] T U ^ WY[ \�j U x
f R ^ s�WY^ Z U R |�^ R d�]�` � [ X�Z�a�b U [ R X�s	[ U jnt � u { v }�a T [ X�\ U j�] S ] h-h-W T W S ^ ] WYZ � W U j�WYX�Z�uAr R U ]
U j�W U � � �  � � � � � � � � � � [ T�R X S � a T ] Z U R j�] S |n|�^ R d�] � � �  � � �  �*u

� � � � � � � � � � � � 
 � �:� � �4t ��� ��� � t � � 
 v v � �D� � ��

� � � � � � � � � ����� �A
At ��� ��� � t � � 
 v v
� � � � � ��� � � � � � � � ) � ( � ( ��� � >�� � � � � � @ � ��� � � 1�t � � ��� ��� � t � � 
 v v
� � � � � � ��� � � � � � ) � ( � ( ��� � >�� � � � � � @3��� � � ��� � � � ��� � ( ) / ��� ��� � �

� � ��� � ���� � � � � ��	 � �	� ��� �
g X ��� ��� � } U j�]1|�W�^ U [ U [ R X�[ X�\ T U ] | U ^ W d�] ^ T ] T6U j�] S [ T U*U s	[ b ]Yu�r R s�sO]/h-WYcY]1W�h R ^ ]
^ ] W T R X�W�` S ]=[ h-| S ] h-] X U W U [ R X�u�i R6T U W�^ U }�sO]*Z�] �X�]*W f a�X�b U [ R X U j�W U |�WY^ U [ U [ R X T W S [ T U
WY^ R a�X�ZnW-|�^ ] Z�[ b W U ]Y}WYX�Zn`�a�[ S Z TOU s R ^ ] T a S U	S [ T U T W T [ U \ R ] T u

� ��� � t ��� # % � 
 � � 
 � vB t 
 � � 
 � v
� ��� � t ��� ��� ��� � 
 � � 
 � vB if ��� then � ��� � t ��� � � ��� ��
 � � 
 � v

else � ��� � t ��� � � 
 � � ��� ��
 � v
_ � a�[ b cY] ^ ��a�[ b c T R ^ U [ TOU j�] X T |] b [ �] ZnW TOf RYS S R s T u � ]�X�] \ S ] b U�U R \Y[ d�] U j�] U ] ^ h-[ X�W x
U [ R Xn^ ] S W U [ R X�w

� ��� ��� � t ��� �$� � 	 v" � 	
� ��� ��� � t ��� �$� ��� ��� v2

let t 
 � � 
 � v���� ��� � t t  "!$#�� ���%! �'� � v � � 	 � � 	 v
in� ��� ��� � t � ����� 
 � v"*
# � %'* � ��� ��� � t ��� �$� 
 � v #

{Y~ �



o ��W�h-[ X�[ X�\ U j�] f RYS S R s	[ X�\ U j�] R ^ ] h ^ ] U a�^ X�] Z f ^ R h U j�]6Z�] �X�[ U [ R X RYf � ��� ��� � }As�]
T ] ] U j�W U � U ] ^ h-[ X�W U [ R X�b R X�Z�[ U [ R X T j�W d�]1`] ] XM| S WYb ] Z R X U j�]nW T T a�h-| U [ R X T u#i�j�]
b R X�b S a T [ R X-[ T W=b R X � a�X�b U [ R X�u�i�j�] �^ T U b R X � a�X�b U [ T�U j�]�Z�] �X�[ U [ R X-WYX�Z U j�] T ] b R X�Zn[ T
U j�];|�^ [ X�b [ | S ] RYf ^ ] b a�^ T [ R X1[ X�Z�a�b U [ R X f R ^ � ��� ��� � u�� � � � �= 
 � 
 � ��� � � � #�t t 
 � � 
 � v��3� ��� � t t  2!$#�� ���%!��v � � � #�% � # % v v;@ � t � ����� 
 � v t � ����� �nw w�� v �
= 
 �"
 �"��� � � � #�t t 
 � � 
 � v��3� ��� � t t  2!$#�� ���%!��v � � � #�% � # % v v;@ � t � ����� 
 � v t � ����� �nw w�� v

��


t t � ��� ��� � t ��� �$� # % v�� # % v�>
t � ��� ��� � t � ����� �6w w�� v��

let t 
 � � 
 � v���� ��� � t t  2!$#$� ���%! �v � � � #�% � # % v
in� ��� ��� � t � ����� 
 � v"*
# � %'* � ��� ��� � t ��� �$� 
 � v v v

>
t = ��#
t = ��� �$#��6t � ����� # % v v�>
t = ��� � � � #
t = 
 � 
 � #�t t 
 � � 
 � v���� ��� � t t  2!$#$� ���%! �v � � � # % � #�% v v;@A�-t ��� �$� 
 � v v�>
t = 
 � 
 � #�t t 
 � � 
 � v���� ��� � t t  2!$#$� ���%! �v � � � # % � #�% v v;@A�-t ��� �$� 
 � v v;@C�6t � ����� �6w w�� v v
@ =$E E � #$�-t E � E � v v

i�j�]�a T ] ^�[ T X R s f ^ ] ] U R Z�] b [ Z�]Os	j�] X U ] ^ h-[ X�W U [ R X=[ TAU R `]	|�^ R d�] Z�u�g X U j�[ T ] ��W�h-| S ] }
sO];s	[ S S [ \YX R ^ ]�[ U }�W�X�Znh-] ^ ] S �6f R b a T	R X U j�];|�^ R�RYfAR f�U j�];|�] ^ h*a U W U [ R X6|�^ R |] ^ U � w

����� ��
�t � ��� ��� � t � � 
 v v #
�  � � � (Oz U W�^ U ` � W�|�| S � [ X�\ U j�]�[ X�Z�a�b U [ R X U j�] R ^ ] hnuAi�j�]	`�W T ]	b W T ]	[ TAU ^ [ d�[ W S }�W�X�Z U j�]
[ X�Z�a�b U [ d�]=b W T ]=[ TOU j�] f RYS S R s	[ X�\*\ R W S t sO]=Z R X R U�T j R s U j�] U ] ^ h-[ X�W U [ R Xnb R X�Z�[ U [ R X T }
s	j�[ b jnW�^ ];W S T R*R X U j�];j � | R U j�] T ] T v w

����� �*t �1w w�� � � v
t let t 
 � � 
 � v���� ��� � t t  2!$# � ! �Kv � � � � � # % � #�% v
in� ��� ��� � t � � 
 � v **# � % * � ��� ��� � t � � 
 � v v

� # = 
 � 
 � #�t t 
 � � 
 � v���� ��� � t t  2!$# � ! �Kv � � � � � # % � # % v v;@������ �A
 ��t � ��� ��� � t � � 
 � v v
��# = 
 � 
 � #�t t 
 � � 
 � v���� ��� � t t  2!$# � ! �Kv � � � � � # % � #�% v v;@3��� � �C
 �	t � ��� ��� � t � � 
 � v v

g X R ^ Z�] ^ U R a T ] U j�];[ X�Z�a�b U [ d�];j � | RYU j�] T ] T } U j�];] X U [ ^ ] let `�[ X�Z�[ X�\*h*a T U	T R h-] j R s`]-`�^ R a�\�j U=U R6U j�] U R | RYfOU j�]-\ R W S u-_	|�| S � [ X�\ U j�] f RYS S R s	[ X�\nj�[ \Yj�] ^ R ^ Z�] ^;^ ] s	^ [ U ]
^ a S ]

�-t let t �,� !�v��!� in % ��!�v � t let t �,� !�v��!� in �6t % ��!�v v #
WYb j�[ ] d�] T�U j�[ T }�\Y[ d�[ X�\ U j�];] � a�[ dYW S ] X U \ R W S s	j�] ^ ] U j�]�`�[ X�Z�[ X�\*j�W T `] ] X S [ f U ] Z U R=U j�]
U R |�x S ] d�] S w

{Y~ �



let t ��� � !�v ��� ��� � t t  2!$# � !���v � � � � � # % � # % v
in����� �*t �1w w�� � � v�t � ��� ��� � t � � ��� v **# � % * � ��� ��� � t � � !�v v

� # = 
 � 
 � #�t t 
 � � 
 � v���� ��� � t t  2!$# � ! �Kv � � � � � # % � # % v v;@������ �A
 � t � ��� ��� � t � � 
 � v v
��# = 
 � 
 � #�t t 
 � � 
 � v���� ��� � t t  2!$# � ! �Kv � � � � � # % � #�% v v;@3��� � �C
 � t � ��� ��� � t � � 
 � v v

i�j�] X1[ U [ T�T U ^ WY[ \�j U f R ^ sOW�^ Z U R WY|�| S �6U j�] f RYS S R s	[ X�\ let [ X U ^ R Z�a�b U [ R Xn^ a S ] �

� � t E � � � � � ������v �%
�  let E � � � � � ����� in % �

s	j�[ b j f ^ ] ] T	U j�]=`�[ X�Z�[ X�\1t ��� � !�v�� � ��� � t t  "!$# � ! ��v � � � � � # % � # % v	WYX�Z1| S W�b ] T [ U [ X U j�]
j � | RYU j�] T ] T u

����� �*t �1w w�� � � v�t � ��� ��� � t � � ��� v **# � % * � ��� ��� � t � � !�v v
� # = 
 � 
 � #�t t 
 � � 
 � v���� ��� � t t  2!$# � ! �Kv � � � � � � 	 � � 	 v v;@3��� � �C
 �	t � ��� ��� � t � � 
 � v v
��# = 
 � 
 � #�t t 
 � � 
 � v���� ��� � t t  2!$# � ! �Kv � � � � � # % � #�% v v;@3��� � �C
 �	t � ��� ��� � t � � 
 � v v
� #�t ��� � !�v ��� ��� � t t  "!$# � !���v � � � � � #�% � # % v

r R s U j�] T |�] b [ W S�U ^ ] W U h-] X U \�[ d�] X S R b W S S � ` R a�X�Z-dYW�^ [ WY` S ] T [ X U j�]	|�^ R Z�a�b U [ R X R fKU j�]
[ X�Z�a�b U [ R X U j�] R ^ ] h |�W ��T	R �A}�W�X�Z f R ^ sOW�^ Znb j�WY[ X�[ X�\-Z�] S [ d�] ^ TOU j�];\ R W S w

��� � ��t �1w w�� � � v�t � ��� ��� � t � � ��� v **# � % * � ��� ��� � t � � !�v v
� # t ��� � !�v ��� ��� � t t  "!$# � ! ��v � � � � � � 	 � � 	 v
��# ����� �A!6t � ��� ��� � t � � !�v v
� # ����� � ���Kt � ��� ��� � t � � ��� v v

� � | RYU j�] T [ T � [ h-| S [ ] T*U j�W U ����� � � � ��t ���%* !�v u k�T ] R f;U j�] S ] h-h-W T ) � � � � �  �*}
� �  � �  ��� � }W�X�Z � �  � ) � � � �X�[ T j�] T�U j�];|�^ R�R f u

��X�]n[ X U ] ^ ] T U [ X�\/W T |] b U6R f�U j�[ T |�^ R�R f [ T*U j�]na T ] RYf j�[ \Yj�] ^ R ^ Z�] ^*^ ] s	^ [ U [ X�\/[ X
R ^ Z�] ^ U R Z�] W S s	[ U j U j�] let b R X T U ^ a�b U u�_�X1W S U ] ^ X�W U [ d�] U R-U j�]=a T ] R f j�[ \�j�] ^ R ^ Z�] ^^ ] s	^ [ U [ X�\-s R a S Z/`] U R a T ] �^ T U;R ^ Z�] ^�^ ] s	^ [ U [ X�\-s	[ U j U j�]*Z�] �X�[ U [ R X R f let u;i�j�[ TWY|�|�^ R WYb j4j�W T;T ] d�] ^ W S Z�^ W s	`�WYb c T }�W�h R X�\ U j�] h'`�] [ X�\�w U j�]*\ R W SAT [ m ]*b WYX4] ��| S R Z�] �
U j�];a T ] ^ � T [ X U a�[ U [ R Xn[ T X RYU s�] S SKT a�|�| R ^ U ] Z � WYX�Z U j�];[ X�Z�a�b U [ d�];j � | RYU j�] T ] T h*a T U `]
T a�` T ] � a�] X U S � `];W S U ] ^ ] Zn[ X R ^ Z�] ^ f R ^ U j�] h U R `];a T ] Z�}�s	j�[ b j1h-W � [ X�d RYS d�] U ] Z�[ R a T
^ ] d�[ T [ R Xn[ X U j�];j � | R U j�] T ] T u
� ��� � � � � � ��� � � ��� � � � � � � � & � + % ! � � + � ! � + %�& � � ( " � � � � � � %�� � � � $ '�� � � � � � ! � � 3

{Y~Y�



� � ��� 7�&;:A(=7A&�� 	/:�. <2. 7�. �*&$:A&;@	5/:�)A. +-,

i�j�]=b S W T T�R fAf a�X�b U [ R X T	U j�W U b W�X1`�]=|�^ R d�] Z U R*U ] ^ h-[ X�W U ];s	[ U j �X�[ U ] S ] ��[ b R \�^ WY|�j�[ b
b R h=`�[ X�W U [ R X T	R fAU j�]=|�^ ] Z�] b ] T T R ^;^ ] S W U [ R X1WY^ ]=c�X R s	X/W T�U j�]=[ U ] ^ W U ] Z1|�^ [ h-[ U [ d�];^ ] x
b a�^ T [ R X T u9g X U j�[ T*T ] b U [ R X�}�s�]n] ��W�h-[ X�]nW f ] s R f�U j�] T ]Y} f R b a T [ X�\4h-WY[ X S ��R X�j R s
] W T �1U j�] U ] ^ h-[ X�W U [ R X/^ ] S W U [ R X/[ T	U R ] ��|�^ ] T T u-i�j�]-X�WY[ d�]*|�^ R d�] ^ T;RYf�U j�]*_�|�|] X�Z�[ �
T a � b ] U R |�^ R d�]=sO] S S f R a�X�Z�] Z�X�] T T WYX�Z U ] ^ h-[ X�W U [ R X�}�s	j�[ b j/[ TOU R `]=] ��|] b U ] Z�} T [ X�b ]
[ U ] ^ W U ] Zn|�^ [ h-[ U [ d�]�^ ] b a�^ T [ R X T j�W d�]=W=d�] ^ � ^ ] \Ya S W�^ T � X U W ��}�s	j�[ b j1h-W�| T Z�[ ^ ] b U S �6R X
U R*S ] ��[ b R \�^ WY|�j�[ b�b R h*`�[ X�W U [ R X TORYf�U j�];|�^ ] Z�] b ] T T R ^�^ ] S W U [ R X�u
i�j�]��^ T U }�WYX�Z-h RYT UAf W�h R a T [ T _�b cY] ^ h-W�X�X � T�f a�X�b U [ R X�uAi�j�[ T b ] S ] `�^ W U ] Z-] ��WYh-| S ]

\Y^ R s T*f W T U ] ^ U j�W�X�W�X � �^ T U-R ^ Z�] ^-|�^ [ h-[ U [ d�]-^ ] b a�^ T [ d�] f a�X�b U [ R X�u�g U T=U ] ^ h-[ X�W U [ R X
^ ] S W U [ R Xn[ T  ��� � � � 1 � � � 1w

� 0���t ��� � v � � � {
� 0��Yt 4'5 0 � � ��v� � 0��Yt � � { v

��0 ��t 4'5 0 � � 4'5 0 � v� � 0��Yt � � � 0���t 4'5 0 � � � v v

i�j�];W�a U R h-W U [ b W S S � ] � U ^ WYb U ] Z U ] ^ h-[ X�W U [ R Xnb R X�Z�[ U [ R X T
t 4'5 0 � �A4'5 0 � � � �A4'5 0 � > ���A4'5 0 { v�>
t 4'5 0 � �A4'5 0�t 4'5 0 � v�� 4'5 0 � �A4'5 0 � >�4'5 0 � �A4'5 0 � v�>
t 4'5 0 � �A4'5 0 �
�4t � �A4'5 0 � >
t 4'5 0 � �A4'5 0-t t � 0���� t  	t � � � v t �,� E v # � �A4'5 0 � �4t � � � > E �A4'5 0D� v v �

t 4'5 0 � � 4'5 0 � v v t 4'5 0 � � � v v v v

WY^ ] U ^ [ d�[ W S t W T�U j�]Oa�X�Z�] ^ S [ X�] Z T a�` U ] ^ h TAT j R s�v�WYX�Z*WYa U R h-W U [ b W S S � |�^ R d�] Z*` � ^ ] s	^ [ U x
[ X�\�u�i�j�]n^ ] � a�] T U ] Z9^ ] b a�^ T [ R X�] � a�W U [ R X T W�^ ]6^ ] U a�^ X�] Z�}OW S R X�\1s	[ U j U j�] f R�S S R s	[ X�\
[ X�Z�a�b U [ R X U j�] R ^ ] hnw

= ��#�t = � #$�6t ��� � v v�>
t =�� #$�6t � � { v"@A�-t 4'5 0 � � ��v v:>
t =�� � #$�6t � � ��0 ��t 4'5 0 � � � v v,>��6t 4'5 0 � � � v;@A�-t 4'5 0 � � 4'5 0 � v v
@ =$E%E � #$�Dt E � E � v

_ T W*`�W T [ b;] ��WYh-| S ]Y} RYfKU j�];WY|�| S [ b W U [ R X R f�U j�[ TOU j�] R ^ ] hn}W*|�^ R�R f�U j�W U�U j�];_	b c�x
] ^ h-W�X�X f a�X�b U [ R X/\Y^ R s T	f W T U ] ^ U j�W�X U j�]=W�Z�Z�[ U [ R X f a�X�b U [ R X1[ T�� a�[ U ]*] W T � ` � a T ] RYf
U j�];[ X�Z�a�b U [ R X U j�] R ^ ] hnw

 = ��!$#����9! 	 ��0 ��t �,� !�v #
_�b S R�T ] S � W T T R b [ W U ] Z f a�X�b U [ R Xn[ T � � � ���'� � f a�X�b U [ R X�w �

� � $ $ � � $ � � ,)� � ��%�� � � � � ,�" � � % � 3�� . ( � / / � ' � &�,/� ! !�� + � + % + � � ��� � �
comp.theory

� � 1�� , � � + %�(
� +�$ � � � ��$ � $ � � � (�� � ��1�� � ����� � � � � +�$ � � � � � &'� � ! ��� � � 3�� +�$ � ��� � & + � $ � � � � , � � 1���& � � � � ��� ��� �

{Y~ �



4'5 1�� ) �6t �,� !�v� ���9!
4'5 1�� ) t 4'5 0 � v t �,� ��v� �

4'5 1�� ) t 4'5 0 � v t �,� 4'5 0:!�v� 4'5 1�� ) � t 4'5 1�� ) t 4'5 0 � v�t �6� !�v �
4'5 1�� ) t 4'5 0 � v�t �,� !�v �94'5 0�!�v

i�j�] U ] ^ h-[ X�W U [ R X1^ ] S W U [ R X f R ^D4'5 1�� ) [ T  ��� ��� � 14t ( ) � ( �D� /�� ��� � 1 � ) 1�v u=_�\YW�[ X�}
U j�];WYa U R h-W U ] Z6|�^ R d�] ^ T j�WYX�Z S ] U j�] U ] ^ h-[ X�W U [ R X6WYX�Z6s�] S S f R a�X�Z�] Z�X�] T T	R f�U j�[ TOf a�X�b x
U [ R XnW�a U R h-W U [ b W S S � u
_	X RYU j�] ^	[ U ] ^ W U ] Zn|�^ [ h-[ U [ d�]�^ ] b a�^ T [ R XnsOW T |�W�^ U	RYf W*| RYT U [ X�\ RYf�U j�];_	h-] ^ [ b W�X S R \�[ x
b [ W�X��	W�^ d�] � e^ [ ] Z�h-WYX R X U j�] � e � l �At e R a�X�Z�W U [ R X T	RYfOl W U j�] h-W U [ b T v�h-WY[ S [ X�\ S [ T U
R X l W � ~�� } { ���Y��u �

�Mt 4'5 0 ��� � � � vB �
�Mt 4'5 0=t 4'5 0 � v � � � 4'5 0 ��vB �Mt 4'5 0 � � 4'5 0 � � 4'5 0 � v

�#t 4'5 0;t 4'5 0 � v � � � 4'5 0;t 4'5 0 � v vB �Mt 4'5 0 � � �#t 4'5 0;t 4'5 0 � v � � � 4'5 0 � v � { �
�#t 4'5 0;t 4'5 0 � v � � � 4'5 0 � v � { v

i�j�[ T	f a�X�b U [ R X/\Y^ R s T d�] ^ �1f W T U � h=a�b j f W T U ] ^ U j�WYX/_	b cY] ^ h-WYX�X � T�f a�X�b U [ R X�u;i�j�]
U ] ^ h-[ X�W U [ R X4^ ] S W U [ R X f R ^ U j�[ T;f a�X�b U [ R X�[ T  ��� ��� � 19t  ��� ��� � 19� � � 1�v u/_�\YW�[ X�} U j�]
WYa U R h-W U ] Z1|�^ R d�] ^ T j�W�X�Z S ] U j�] U ] ^ h-[ X�W U [ R X1WYX�Z1s�] S S f R a�X�Z�] Z�X�] T T�RYfAU j�[ T	f a�X�b U [ R X
WYa U R h-W U [ b W S S � u

� � � CD:A+ 	4+6)A. 7A. +6,1(*B9B +-0-. @ (*B 0-+-:�. 7 �/<2)

g X U j�[ T�T ] b U [ R X�} s�]O|�^ ] T ] X UAU j�] U ] ^ h-[ X�W U [ R X;|�^ R�R f T�RYf W�b R a�| S ] RYf W S \ R ^ [ U j�h T a T ] Z U R
[ h-| S ] h-] X U Z�] b [ T [ R X1|�^ R b ] Z�a�^ ] T	f R ^�|�^ R | RYT [ U [ R X�W SKS R \�[ b u	i�j�]��^ T U [ T Z�a�] U R � R � ] ^
WYX�Z lnR�R ^ ] }�s	j R [ h-| S ] h-] X U W U WYa U R�S R \ � b j�] b cY] ^-` �4U ^ W�X T S W U [ X�\/|�^ R | RYT [ U [ R X T�U R
T R x b W S S ] Z � g e�� x U ^ ] ] T }Os	j�[ b j9W�^ ] U j�] X9^ ] Z�a�b ] Z�uMi�j�] f a�X�b U [ R X�W�X�Z T R h-]6dYWY^ [ W�X U T }
[ X�b S a�Z�[ X�\*W*|�^ [ h-[ U [ d�]�^ ] b a�^ T [ d�] R X�] }j�W T `�] ] X T U a�Z�[ ] Zn` � y�W�a S T R X�# & ��% ��U j�];|�^ [ h-[ x
U [ d�]�^ ] b a�^ T [ d�];W S \ R ^ [ U j�hDj�W T W S T R `�] ] Xn] � U ^ W�b U ] Z f ^ R h W*b R X T U ^ a�b U [ d�];|�^ R�RYf�R f�U j�]
T |] b [ �b W U [ R X-[ X U j�] � � � T ��T U ] hnu�i�j�] T ] b R X�Zn] ��WYh-| S ]	[ T W=^ ] X�Z�[ U [ R X R f s	j�W U s�W T
|�^ R `�W�` S �nU j�] �^ T U [ h-| S ] h-] X U W U [ R X�}` � ��W R � WYX�\�} RYf�U j�] T ] � a�] X U b W S b a S a T # { �Y��% u
_ f U ] ^ � W�X�\�� T [ h-| S ] h-] X U W U [ R X�} YR j�X l b � WY^ U j � [ h-| S ] h-] X U ] Z U j�]-W S \ R ^ [ U j�h'W�X�Z
� $ � � � (�� � ��� � & + � $ � � � � " � 4 $ � % � � � ��� � � , ! ��%�� � � � ' (�� ��$�1 � � % + � ! � � � � $ � � � � 3 � � 1�� � � � (�� � ! ��� � �
% � � & � � � � $ � $ � � � (�� � ��� ��& + � $ � � � ��� ��$ � � ��� � � ��� ��� � � � � � & 3 ��+ � + % + ��, � � � � � � ��� � & � � � � $ ��" 1 � � $ ��#
��� � ��� � � & � ��� � � $ '
� � ! +�$ � ( � � � � � � � ��3 ��� � $ +�� (�� � ! � (�� ��3 � � � � & ( # � � � ! ��� � � � � ��� 4 � ( % ! � � &���� � $ + � � � � �& + � $ � � � � 1 � � $ � � � � � � % � � ( � � � � �/� � $ + � � � � � 3 � � � � � � � � ��� � � 3 � " � / � / ' ( � ��3 0 ( � � 1 � � � 0�3
����� 1 � � 1 � 1 � � 1 � �
. 1�1 � � � 1

� 	/� � � � ! � $�
�� �  � � � ��� � ) ) � 3 ��� � %�� � � � � , ( � & ����& � + ��$ � �
http://www.math.psu.edu/simpson/fom/postings/9905.84.

{Y~��



|�^ ] T ] X U ] Z/[ U [ X U j�]=�K[ T | { u � h-W�X�a�W S uOg X � W�h=`�^ [ Z�\�];a�X�Z�] ^ \�^ WYZ�a�W U ] S ] b U a�^ ]=X R U ] T }
l W�^ U [ X � [ b j�W�^ Z T b R X�d�] ^ U ] Z U j�]6��[ T |�|�^ ] T ] X U W U [ R X9[ X U R4l �A}As	j�[ b j�[ T s	j�] ^ ] U j�]
WYa U j R ^��^ T U b WYh-];W�b ^ R�T T [ U u

� � � � � � � �� �� �
	 ��� ��
 � ���	� 	 �
	 ������ �� ��� � � ��	 �����
g X U j�[ T ] ��WYh-| S ]Y}OW S R \Y[ b W S Z�W U W U � |�]�t 0 � ) 1�v RYf b R X�Z�[ U [ R X�W S ] ��|�^ ] T T [ R X T s	[ U j U j�]
f RYS S R s	[ X�\*b R X T U ^ a�b U R ^ T [ T Z�] b S WY^ ] Z�w

� w ( ) 1�� 0 � ) 1
� � w�0 � ) 1
� 0 � ) 1
� 0 � ) 1
� 0 � ) 1

i�j�] f R�S S R s	[ X�\ U j�] X1Z�] �X�] T W-X R ^ h-W S [ m W U [ R X f a�X�b U [ R X f R ^ T a�b j1] ��|�^ ] T T [ R X T u
) ��� � t � � vB � �

) ��� � t � � t � ��v2! ��vB � � t � �Kv�t ) ��� � !�v�t ) ��� � ��v
) ��� � t � � t � � � E 
 v6! ��vB ) ��� ��t � � �1t � � E !
��v;t � � 
 ! ��v v

i�j�] U ] ^ h-[ X�W U [ R Xn^ ] S W U [ R X1[ T �D� � � 5�� � �6}s	j�] ^ ]��-}KW U U ^ [ `�a U ] Z U R �	R `�] ^ U z�j R�T U WYc}
[ T Z�] �X�] Z1` � |�^ [ h-[ U [ d�]	^ ] b a�^ T [ R X�w

�6t � � v� {
�6t � � ��!
��vB �����#t � � � �%!�v �#t � � � � ��v

i�j�] T ��T U ] h�^ ] U a�^ X T � U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X TOf R ^ ) ��� ��w
� � 	 �6t � � t � �Kv2! ��v >
� ! 	 �6t � � t � �Kv2! ��v >

�6t � � �1t � � E !
��v�t � � 
 !���v v 	 �6t � � t � � � E 
 v2! ��v
s	j�[ b j6s	j�] X1] ��|�WYX�Z�] Zns	[ U j U j�];Z�] �X�[ U [ R X R f �6}�\�[ d�] U j�];\ R W S

� � 	 { � �%! � � ��>
�%! 	 { � �%! � � ��>
� � � � �	�;t � E � � E � �%! � � E � �
��v	�
� �	�;t � 
 � � 
 � �%! � � 
 � � ��v
	

t � � � � �	� � E � � �	� � 
 v �
t � � � � �	� � E � � �	� � 
 v � �%! �
t � � � � �	� � E � � �	� � 
 v � � �

i�j�]OX�WY[ d�] U ] ^ h-[ X�W U [ R X;|�^ R d�] ^ f ^ R h U j�]�_�|�|] X�Z�[ �=b W�X�X R U |�^ R d�] U j�[ T WYa U R h-W U [ b W S S � }
W S U j R a�\Yj U j�]�j�[ \�j S � WYa U R h-W U ] Z T ��T U ] h R f # � ��} ��& %Kb WYX�u � [ U j R a�^�b a�^ ^ ] X U	U R�RYS T ] U }
j R sO] d�] ^ } U j�] T [ h-| S ]6[ X�Z�a�b U [ R X S ] h-h-W  = �6# � 	 � �#X�] ] Z T*U R `�]n|�^ R d�] Z�}�W�X�Z
WY^ [ U j�h-] U [ b S W s T*f R ^*Z�[ T U ^ [ `�a U [ R X R f |�^ R Z�a�b U T6R d�] ^ T a�h T h=a T U W S T R `]1h-WYX�a�W S S �
WY|�| S [ ] Z U R/T [ h-| S [ f �1U j�]6|�^ R ` S ] h `] f R ^ ] U j�] U ] ^ h-[ X�W U [ R X4b R X�Z�[ U [ R X f W S S T [ X U RnU j�]
^ ] W S h RYfAS [ X�] W�^OW�^ [ U j�h-] U [ bYu

{Y~ &



� � � � � � ������ � �� ������	 � ���

r R s#s�]�b R X T [ Z�] ^OW*|�^ R | R�T [ U [ R X�W SS R \Y[ b	Z�] b [ T [ R X6|�^ R b ] Z�a�^ ]��^ T U b R h-h-[ U U ] Z U R h-WYx
b j�[ X�];` � ��W R � W�X�\*[ X { � ��& u

� ��� � � � � � �� � �� ��� � � � � � � � � ������� � � � � � ( � ��� � � � � � � � � � ��� � � �
� ��� � � � � ��� � � � � � � � � � � � � � � �  � � � � � ) � � " � � � � ��� � � � ��� � � � �� � � � � � � � ) �
� � � ��� � � ) ��� � � �� � � � � � � � � � � � � � � � � � � � ) ��� � ) �� � ( 	�� � � � � � �$� � � �  � �
� �  � ) � � � � ) ��� � �  � � �  � �  � � � � � � � � ��� ) � ��� � � ) � � � � � �  � � � � � � � � �  �����
� �  � � ��� � � �  � � � � �  � ����� � � � � � ��� �� � � � � � � � � � ��� � (

� � � � � ��� �
� WYX�\�� T W S \ R ^ [ U j�h�[ h-| S ] h-] X U T	U j�] T ] � a�] X U b W S b a S a T W�X�Z4|�^ R d�[ Z�] T W1X�[ b ]-Z�] h R X�x
T U ^ W U [ R X RYf |�W U U ] ^ X/h-W U b j�[ X�\�u � R X T [ Z�] ^ U j�] U � |]
�C��� ��� R f |�^ R | RYT [ U [ R X T }�Z�] �X�] Z
` �6U j�] f R�S S R s	[ X�\=Z�W U W U � |�];b R X T U ^ a�b U R ^ T w

� � 
 w*� � �+��� ���
� � � w*�9� � ���'� �+� � ���
� � � w*�9� � ���'� �+� � ���'� �+��� ���
� 
 w*�9� � ���'� �+� � ���'� �+��� ���

� WYX�\�� T W S \ R ^ [ U j�hMb WYX;`�]Aa�X�Z�] ^ T U R�R Z;W T W�^ ] s	^ [ U [ X�\ T ��T U ] h R X��Yx U a�| S ] T E 
 � 
 � � � E �
^ ] |�^ ] T ] X U [ X�\ T ] � a�] X U T uOg X T a�b j6W U a�| S ] } E 
 � 
K^ ] |�^ ] T ] X U T�U j�] S ] f UOT [ Z�] RYf�U j�] T ] � a�] X U
WYX�Z�� � E ��^ ] |�^ ] T ] X U TOU j�]	^ [ \Yj U u E 
�W�X�Z E ��W�^ ] T ] U T t j�] ^ ] � a T U�S [ T U T v RYf dYW�^ [ WY` S ] T }�W�X�Z

�WYX�Z �-^ ] |�^ ] T ] X U=S [ T U T	R f b R h-| R a�X�Z f R ^ h=a S W�] � ] U;U R `]=`�^ R cY] X/Z R s	X�u;i�j�]*W S \ R x
^ [ U j�h ^ ] |] W U ] Z S � `�^ ] WYc T	S ] WYZ�[ X�\-b R h-| R a�X�Z f R ^ h=a S W�]�Z R s	X�u	g f W S ] WYZ�[ X�\ f R ^ h=a S W
[ T W�dYW�^ [ WY` S ]Y}�[ U [ T�T j�a�X U ] Z U R�U j�]�dYW�^ [ WY` S ] S [ T U uAoAd�] X U a�W S S � }�X R b R h-| R a�X�Z f R ^ h=a S W�]
^ ] h-W�[ X�w�[ X U j�]��X�W SKT U ] | R fAU j�];W S \ R ^ [ U j�hn}�` R U j 
AWYX�Z �*WY^ ];] h-| U � }W�X�Z U j�] X U j�]
dYW S [ Z�[ U ��U ] T U h-] ^ ] S � [ X�d RYS d�] T b j�] b c�[ X�\�s	j�] U j�] ^ E 
WYX�Z E � T j�WY^ ]�W�b R h-h R X=] S ] h-] X U u

�6� �*t E 
 � � 	 � � � 
 E � ��� � E ��v  �6� �*t E 
 � � 	 � � � E � � E �Yv
�6� �*t E 
 � � 	 � � � � � � ��� � E ��v  �6� �*t E 
 � # � % � � � E �Yv
�6� �*t E 
 � � 	 � � 
���!�� �$� � E �Yv  �6� �*t E 
 � � 	 � � � �$!&� ����� E ��v
�6� �*t E 
 � � 	 � � � � ��!�� �$� � E �Yv� �6� �*t E 
 � � 	 � � � �$� � E �Yv,> �6� �*t E 
 � � 	 � !�� ��� � E ��v

�6� �*t E 
 � � � 
 E � ��
 � � � E �Yv  �6� �*t E � � E 
 � 
 � � � E ��v
�6� �*t E 
 � � � �� � ��
 � � � E �Yv  �6� �*t E 
 � 
 � � � ��� � E ��v
�6� �*t E 
 � � � � ��!�� �$
 � � � E ��v  �6� �*t E 
 � � � �$!&� ��
 � � � E �Yv
�6� �*t E 
 � � 
���!&� ��
 � � � E �Yv  �6� �*t E 
 � � � �$
 � � � E ��v'> �6� �*t E 
 � !�� �$
 � � � E ��v

�6� �*t E 
 � � 	 � � 	 � E ��v  � !$# �:� �C! E 
$>��D� �A! E �

{Y~ �



i�j�] U R |�x S ] d�] S [ XYd R b W U [ R X R f�U j�];|�^ R b ] Z�a�^ ];[ T W TOf R�S S R s T w

�6� � ������ �6� �*t � 	 � � 	 � # � % � � 	 v #
i�j�] U ] ^ h-[ X�W U [ R X RYf �6� �1b WYX�`] T j R s	X�s	[ U j U j�]6j�] S | R f W/X R X�x T U W�X�Z�WY^ Z T [ m ]

h-] W T a�^ ]*h=a�b j S [ cY] U j�W U�f R ^ ) ��� �=u � j�W U [ T ^ ] � a�[ ^ ] Z4[ T	U R h-W�cY]*W U s R x WY^ \�a�h-] X U
|�^ R | RYT [ U [ R X6`�[ \�\Y] ^ U j�W�XnW S [ T U�RYf�U s R |�^ R | R�T [ U [ R X T w

� � � � t � � 
 E vB �
� � � � t � � ���vB 4'5 0=t �%� � � �Kv
�%� � � t � � � ��!�v� �%� � � ��� �%� � � ! � ~
� � � � t � 
���!�v� �%� � � ��� �%� � � ! � ~

i�j�]-|�WY^ W�h-] U ] ^ [ m ] Z T [ m ] f a�X�b U [ R X f R ^ S [ T U T j�] S | T ] ��|�^ ] T T;U j�] U ] ^ h-[ X�W U [ R X/^ ] S W U [ R X
t U j�] T a�h R fAU j�] T [ m ] T�RYf 
AWYX�Z��*Z�] b ^ ] W T ] T v w

�D� � � 5�� ��t  �t 
 � �,� !$� ��v # � ( � � � ( � � �%� � � � � � ( � � � ( � � � � � � !�v #

i�j�] U ] ^ h-[ X�W U [ R X�b R X�Z�[ U [ R X T W�^ ] U j�] X T U ^ W�[ \Yj U f R ^ s�WY^ Z U R |�^ R d�] u�� R s�] d�] ^ }�X R U [ b x
[ X�\ U j�W U�U j�]*Z�] �X�[ U [ R X/[ T X�] W�^ S �nU W�[ S x ^ ] b a�^ T [ d�] � W S s�W ��T W6\ R�R Z1] ��b a T ] U R a T ] U j�]
h=a S U [ T ] U ] � U ] X T [ R X � W�X=W S U ] ^ X�W U [ d�]�WYX�Z*[ X T R h-] T ] X T ] T [ h-| S ] ^ U ] ^ h-[ X�W U [ R X;^ ] S W U [ R X
[ TOU j�] f RYS S R s	[ X�\�w

( ) � ( �D� /��/t ��� � 1�� � � �	t �D� � � 5�� �=t � � ��� � ( � �=t  E # ��v v v v
t  	t 
 � �6� !$� ��v # � ( � � � � � � � �	t ��* !�v v #

i�j�W U [ T } U j�];h*a S U [ T ] U�f R ^ h-] Zn` �nU j�] T ] b R X�Z1W�X�Z U j�[ ^ ZnWY^ \�a�h-] X U T Z�] b ^ ] W T ] T [ X
] W�b j4^ ] b a�^ T [ d�]*b W S S u=i�j�]*W�Z�dYWYX U WY\�] RYf a T [ X�\ U j�[ T	U ] ^ h-[ X�W U [ R X/^ ] S W U [ R X1[ T�U j�W U X R
T |] b [ W S X RYU [ R X R f�T [ m ]=j�W T�U R `]=[ X�d�] X U ] Z�w U j�] f RYS S R s	[ X�\ � T U W�X�Z�WY^ Z � T [ m ]=Z�] �X�[ U [ R X
t Z�[ T b a T T ] Z#[ X#z�] b U [ R X ~ u ��u { v f R ^ � ��� ��� T a � b ] T t [ X�Z�] ] Z�}�W�Z�] �X�[ U [ R X U j�W U � a T U
b R a�X U T-U j�]1X�a�h*`] ^ RYf b R X T U ^ a�b U R ^ T s R a S Z9W S T R s R ^ c�v } U j�] ^ ] f R ^ ] U j�]1W�h R a�X U-RYf
[ X U ] S S [ \Y] X�b ]*X�] ] Z�] Z U R �X�Z�W1b R ^ ^ ] b U;U ] ^ h-[ X�W U [ R X/^ ] S W U [ R X/[ T h=a�b j S ] T T;U j�WYX U j�]
|�^ ] d�[ R a T	T RYS a U [ R X�u

��� ��� � ( � � �/t � � 
 �Kv� { � ���
� � ��� � ( � � �/t � � � � v� { �C� � ��� � ( � � � �

� � ��� � ( � � �/t � 
 � { � ~ v� { �C� � ��� � ( � � � � { �C��� ��� � ( � � � � ~
� � ��� � ( � � �/t � � � � { � ~ v� { �C� � ��� � ( � � � � { �C��� ��� � ( � � � � ~ #

� � ����� ��������� �
	���

� R s�Z R ] T TFL j�W�X�Z S ] U j�];b W T ] R f W-|�W U ] X U S � X R X�x U ] ^ h-[ X�W U [ X�\ f a�X�b U [ R X T |] b [ �b W xU [ R X�s	j�] X=W	^ ] S W U [ R X S ] T T Z�] �X�[ U [ R X;[ T h-WYZ�] �6i�j�]�^ ] T a S U�RYf W U U ] h-| U [ X�\ U j�]�|�^ R | R�T ] Z
Z�] �X�[ U [ R Xn[ T t [ \YX R ^ [ X�\ U j�];[ X�Z�a�b U [ R X U j�] R ^ ] h6v w

{ � �



� � � � �
= �6# � t ��� { v � �  �At ��v�����t ��� { v # t � u ~ v

_	X#W S U ] ^ X�W U ]/b j�WY^ W�b U ] ^ [ m W U [ R X RYf s�] S S f R a�X�Z�] Z�X�] T T [ T6U j�]/W�` T ] X�b ] R f [ X��X�[ U ]
Z�] b ^ ] W T [ X�\-b j�WY[ X T w

= � #�� � � �3?�t � ��# = � # � t �/t 4'5 0 � v v�t � � v v #
�  � � � t �MvA� � b R X U ^ W�| R�T [ U [ R X�} T a�|�| RYT ] U j�] ^ ]�[ T W�X6[ X��X�[ U ]	Z�] b ^ ] W T [ X�\=b j�W�[ X�u�i�j�[ T
Z�] T b ^ [ `] T W T ] U s	[ U jnX R � x h-[ X�[ h-W S ] S ] h-] X U u

t �Mv;� � b R X U ^ WY| RYT [ U [ R X�} T a�|�| RYT ] U j�] ^ ]n[ T W T ] U s	[ U j�X R � x h-[ X�[ h-W S ] S ] h-] X U u
i�j�]nZ�] T [ ^ ] Z f a�X�b U [ R X9[ T=U j�] X R ` U W�[ X�] Z9` � W4Z�[ ^ ] b U W�|�| S [ b W U [ R X R f�U j�]nW ��[ R h RYf
q ] |] X�Z�] X U � j R [ b ] w

� �D>�t = �6#$� � @ � !$#��3!<> � ��!�v
@

� �$#�t � �����v6> = � #$��t � � v,> � t � � v�t �/t 4'5 0 � v v

� [ U j U j�[ T dYW�^ [ WYX U	R f s�] S S f R a�X�Z�] Z�X�] T T }[ U [ T ] W T �nU R-T j R s U j�W U�U j�] U ] ^ h-[ X�W U [ R X
b R X�Z�[ U [ R X T W�^ ]�a�X T W U [ T �WY` S ]Y}WYX�Z U j�a T�U j�W U t � u ~ vO^ ] Z�a�b ] T	U R ��2� 5 �Yu
� f b R a�^ T ]Y}YX R U W S S X R X�x U ] ^ h-[ X�W U [ X�\O^ ] b a�^ T [ R X T W�^ ]�W T ] W T ��U R Z�] U ] b U W T [ X U j�[ T ] ��x

WYh-| S ] � j R s�] d�] ^ } R a�^�Z�] Z�a�b U [ d�]�W�|�|�^ R W�b j-] X T a�^ ] TAU j�W UAU j�] U ] ^ h-[ X�W U [ R X*b R X T U ^ WY[ X U T
s	[ S S |�^ R |�W�\YW U ] f WY[ U j f a S S �nU j�^ R a�\�j/[ X f ] ^ ] X�b ] T U ] | T } U j�a T |�^ ] T ] ^ d�[ X�\ T R a�X�Z�X�] T T }�X R
h-W U U ] ^Os	j�W U c�[ X�Z RYf�f R�RYS [ T jn[ X�|�a U j�W T `] ] X1\Y[ d�] X�u

� � � � . 0 �1&;:'+-: �1&;: :A&;@	5/:�)A. +-,

_ T R x b W S S ] Z � � � ���  �  � � 1^ ] b a�^ T [ R X�[ T W R X�]6[ X4s	j�[ b j�W/j�[ \Yj�] ^ R ^ Z�] ^ f a�X�b U [ R X�[ T
] h-| S R � ] Z U R WY|�| S �6U j�] f a�X�b U [ R X1a�X�Z�] ^	Z�] �X�[ U [ R X U R [ U T W�^ \Ya�h-] X U T u	e R ^�] ��W�h-| S ] }
b R X T [ Z�] ^AW	Z�W U W U � |�] RYfS WY`�] S S ] Z�} �X�[ U ] S � `�^ W�X�b j�[ X�\ U ^ ] ] T Z�] �X�] Z*` �;U j�]Ob R X T U ^ a�b U R ^

� ��1���w(� � � � � � � � ( � � � � � � � �

_	X�� R b b a�^ T b j�] b c � f R ^ S W�`] S T [ X U j�[ TOU � |�];b WYX1`]�s	^ [ U U ] XnW T�f RYS S R s T w

��0 0�5�� � t �,� � ��1�� E � 
 v"Dt � � E v � �  ( � � � t  6� # ��0 0�5�� � t �6� � v v6� 
 #
{ ��{



g f�U j�[ T ^ ] b a�^ T [ R X�] � a�W U [ R X4[ T |�^ R b ] T T ] Z�[ X4W T U WYX�Z�W�^ Z�X R U [ R X R f b R X U ] � U } � ( � ( }
R X�];j R�S Z�[ X�\ R X S � b R X�\�^ a�] X�b ];^ a S ] TOf R ^�Z�W U W U � |�] T } if then else }WYX�Z let }U j�];] � U ^ WYb U [ R Xn|�^ R b ] T T	RYf z�] b U [ R X � u ~ s	[ S S � [ ] S Z U j�] U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T

� � #�� � � > � t �6��� v;t �,� � ��1�� E � 
 v �
s	j�[ b j/W�^ ]*a�X�|�^ R dYWY` S ]*`] b W�a T ] U j�] ^ ]*[ T X R ^ ] S W U [ R X T j�[ |/`] U s�] ] X ��WYX�Z � ��1�� E � 
 u
i�j�]6h-[ T T [ X�\n[ X T [ \�j U [ T;U j�W U ] W�b j U ^ ] ]-[ X U j�] S [ T U � 
�s	[ S S `]6W1|�^ R |] ^ T a�` U ] ^ h RYf
� ��1�� E � 
 uOz R h-] s	j�W UOT a�^ |�^ [ T [ X�\ S � } U j�[ T [ X T [ \�j U b WYX-`]�b WY| U a�^ ] Z*s	[ U j U j�] f R�S S R s	[ X�\
b R X�\Y^ a�] X�b ]=^ a S ] w

t � � � � � v,>4t = !$#��D� �A! � � @ t � � ! �A� � !�v v
@

�  ( � � � � � � � �A�  ( � � � � � � � #
t � u � v

_ f U ] ^�h-WYX�a�W S S � WYZ�Z�[ X�\=t � u � v U R�U j�]Ob R X�\Y^ a�] X�b ] T c�X R s	X U R�U j�]O] � U ^ WYb U [ R X=h-] b j�x
WYX�[ T h�Z�] T b ^ [ `] Z6[ Xnz�] b U [ R X � u ~ } U ^ � [ X�\ U j�]�Z�] �X�[ U [ R X-W�\YW�[ X � [ ] S Z T W=h R ^ ] T W U [ T f WYb x
U R ^ � ^ ] T a S U w

� � � � �
= �6� 
 � E # �:� � �;� 
6@ � t �6��� v�t �6� � ��1�� E � 
 v �


t ��0 0 5�� � t �6� � ��1�� E � 
 v���t � � E v����  ( � � � t  6� # ��0 0�5�� � t �,� � v v"� 
 v
>
= ��#�t = � E � 
 #�t = � # �D� �C�;� 
2@C�Dt �6� � v v;@A�Dt �,� � ��1�� E � 
 v v;@ =$E%E � #$�Dt E � E � v

r R s U ] ^ h-[ X�W U [ R X4[ T |�^ R dYW�` S ] } � ( � ( }A` ��T ] U U [ X�\ � )� �:� � � 5�� �4t � � � � � ( � � 	 � ) 1�v
t s	j�] ^ ]<� � � � � ( � �;b R a�X U T�U j�];X�a�h=`�] ^ R f b R X T U ^ a�b U R ^ T [ X U j�] U ^ ] ] v u
i�j�a T [ U	T ] ] h T�U j�W U j�[ \Yj�] ^ R ^ Z�] ^ f a�X�b U [ R X T X�] ] Z U R j�W d�]=b R X�\Y^ a�] X�b ] U j�] R ^ ] h T

|�^ R d�] Z f R ^ U j�] hn}�[ X R ^ Z�] ^ U R�f WYb [ S [ U W U ] T a�` T ] � a�] X U Z�] �X�[ U [ R X T ` � j�[ \Yj�] ^ R ^ Z�] ^
^ ] b a�^ T [ R X�u9i�j�] f RYS S R s	[ X�\/WY^ ] T a�[ U WY` S ]nb R X�\Y^ a�] X�b ]1^ a S ] T*f R ^ U s R4R U j�] ^ T U WYX�Z�W�^ Z
j�[ \Yj�] ^ R ^ Z�] ^ f a�X�b U [ R X T�R d�] ^ S [ T U T w

t � ��� � � v,>�t = !$# �:� �C! � �:@�t ���"! ��� �;!�v"@ �:��� ����� ��� �:��� � � � �

t � ��� � � v,>�t � ��� � � v,>4t = � ��# �:� � � � ��@ t ��� � � ��� ��� ��v v
@

� � � ( � � ( � ��� � � � � � ��� � � ( � � ( � ��� � � � � �
k	T [ X�\ U j�] S W U U ] ^ }�sO]�b WYX6Z�] �X�]�W*|�WY^ W�h-] U ] ^ [ m ] Z-X RYU [ R X R f�T [ m ] f R ^"� � � � RYf�U j�]�c�[ X�Z
Z�[ T b a T T ] Z1[ X1z�] b U [ R X ~ u ��u { u�i�j�];[ X�|�a U

� � � � � ( � �	�4t � ��1�� E � 
 v" � � � ( � � ( � ��t  ;� � #�� � � � � ( � � ��� � � v"� 
�t { � � E v #
� [ ] S Z T

{ ��~



� � � � �
=$E � 
 ���'# �D� �3� � 
2@ � t ���,�v�t ��� � ��1�� E � 
 v �


t � � � � � ( � �	�4t � ��1�� E � 
 v" � � � ( � � ( � ��t  ;� � #�� � � � � ( � � ��� � � v"� 
�t { � � E v v
>
t = ��#�t = � E � 
 #�t = �'# �D� �3� � 
2@A� ���v;@C� �4t � ��1�� E � 
 v v;@ =$E E � #$� E%E � v #

_	\�WY[ X U ] ^ h-[ X�W U [ R Xn[ T |�^ R dYWY` S ];` �nT ] U U [ X�\ � )� �:� � � 5�� �=t � � � � � ( � ��	 � ) 1�v u
_ S U j R a�\Yj U j�[ T h-WYX�a�W S a T ] RYf b R X�\Y^ a�] X�b ]�^ a S ] T ] X�W�` S ] T�U j�]	|�^ R |�] ^OZ�] �X�[ U [ R X RYf

j�[ \Yj�] ^ R ^ Z�] ^A^ ] b a�^ T [ R X T }�[ U j�W T�U j�]�b a�^ ^ ] X U Z�] f ] b U�U j�W U ^ a S ] T j�W d�] U R `�]O[ X T U W S S ] Z=` �
j�WYX�Z�u�g U h-W � `]�| RYT T [ ` S ] U R WYa U R h-W U ] U j�]�|�^ R�R f�R f�T U W�X�Z�WY^ Znb R X�\Y^ a�] X�b ];^ a S ] T�f R ^
j�[ \Yj�] ^ R ^ Z�] ^ f a�X�b U [ R X T }�s	j�] ^ ] � T U WYX�Z�W�^ Z ��h-] W�X T a T [ X�\ U j�]�[ Z�] W R f |�^ R |] ^ T a�` U ] ^ h
t �:� � [ X U j�]=b W T ] RYfAU j�] � ( � � U � |�] v U R `�a�[ S Z U j�] U WY^ \�] U b R X�\�^ a�] X�b ]=^ a S ] u � R sO] d�] ^ }
U j�[ T ^ W�[ T ] T=U j�]6|�^ R ` S ] h U j�W U=U j�] ^ ]nh-W � `]6j�[ \�j�] ^ R ^ Z�] ^*^ ] b a�^ T [ R X T=U j�W U X�] ] Z�W
T U ^ R X�\�] ^nX R U [ R X RYf b R X U ] � U [ X R ^ Z�] ^ f R ^6|�^ R dYW�` S ] U ] ^ h-[ X�W U [ R X9b R X�Z�[ U [ R X T-U R `]
] � U ^ WYb U ] Z f R ^ U j�] hnu�g U h-W � `] f R ^ T a�b j1^ ] W T R X T�U j�W U	U j�]=WYa U j R ^ T	R f # � � %�b R a S Z�X � U
�X�Z�W1\Y] X�] ^ W S s�W �/U R j�W�X�Z S ]-j�[ \Yj�] ^ R ^ Z�] ^=^ ] b a�^ T [ R X�ung X4W�X � b W T ] }�[ f W T U ^ R X�\Y] ^
X R U [ R X R f b R X U ] � U [ T X�] ] Z�] Z�} U j�] X U j�];Z�] T [ \YX R f TFL W S S R s TOU j�];a T ] ^ U R |�^ R d�] U j�]^ ] � a�[ ^ ] Z U j�] R ^ ] h W�X�Zn[ X T U W S S [ U [ X U j�];Z�W U WY`�W T ] RYf b R X�\Y^ a�] X�b ]=^ a S ] T uOi�j�a T	R X�] RYf
U j�]*W�Z�dYWYX U WY\�] T;RYfOR a�^;Z�] Z�a�b U [ d�]-WY|�|�^ R WYb j4[ T [ U T �] ��[ `�[ S [ U � [ X4b R h-|�WY^ [ T R X U R6U j�]
h-] U WYx U j�] R ^ ] U [ b W SU WYb cu
i�j�]�WY`�[ S [ U ��U R Z�] �X�] f a�X�b U [ R X T ` � j�[ \Yj�] ^ R ^ Z�] ^�^ ] b a�^ T [ R X R d�] ^ � X�] T U ] Z �YZ�W U W U � |] T

T a�b j4W T � � � �-h-[ \Yj U�T ] ] h U R6U R�S SKU j�]-Z�] W U j/c�X�] S SAf R ^ U j�] f a�X�b U [ R X/Z�] �X�[ U [ R X f W�b [ S x
[ U [ ] T [ X4X�] T U ] Z�Z�W U W U � |]6|�WYb c W�\Y] T=RYfOU j�] T R ^ U s	^ [ U U ] X4` � p�a�X U ] ^ }��	W�^ ^ [ T R X�}AW�X�Z
�O] ^ \Yj RYf ] ^AW�X�Z � ] X�m ] S # �Y��}�� & } {Y{ % uAi R W S W�^ \Y]O] � U ] X U } U j�W U [ T�U ^ a�] u�� R s�] d�] ^ }�[ X R ^ x
Z�] ^ U R |�^ R d�] U R U W S [ U �=RYf j�[ \Yj�] ^ R ^ Z�] ^A^ ] b a�^ T [ R X T } R X�] U � |�[ b W S S � a T ] T W � T [ m ] ��h-] W T a�^ ]
t W T WY` R d�] v }�W�X�Z � W T Wn` R�R U T U ^ W�|�|�[ X�\ T U ] | �9U j�W U s R a S Z4b a�^ ^ ] X U S � `]*h R�T U ] W T [ S �
Z�] �X�] Zns	[ U j U j�] f a�X�b U [ R XnZ�] �X�[ U [ R X f WYb [ S [ U [ ] T |�^ R d�[ Z�] Zn` �6U j�];Z�W U W U � |�];|�WYb c W�\Y]Yu

� � � CD:A+*06:A(*< 7A:A(*,/) ��+-:�<2(=7A. +6,/)

_ � ) ��� � � [ T t S R�RYT ] S � v	Z�] �X�] Z U R `]-W T ] U=RYf ^ ] b a�^ T [ R X4] � a�W U [ R X T s	[ U j T R h-] f ^ ] ]
dYWY^ [ W�` S ] T	R b b a�^ ^ [ X�\6[ X U j�]=^ [ \Yj U j�WYX�Z T [ Z�]Y}�`�a U X RYU	U j�] S ] f U u	e R ^	] ��WYh-| S ]Y}�[ X U j�]
T b j�] h-]

� ( ) 
'� 0�t �Kv" if ��� � � � � � then � � else ��� � � t � ( ) 
$� 0;t � � � � ��v v�t � ��v �
U j�]-dYWY^ [ W�` S ] T ��� � � � � � ��� � � � � � � � � � � W�X�Z � Z R X R U*R b b a�^*W T WY^ \�a�h-] X U T;U R � ( ) 
'� 0Yu��X U j�] f WYb ] R f [ U } U j�[ T [ T X RYU W/Z�] �X�[ U [ R X�}�`�a U }�W T s�W T*T j R s	X9[ X�z�] b U [ R X � u ��}�W
b R X T U ^ WY[ X�] Z=Z�] �X�[ U [ R X;b W�X=`]O`�a�[ S UKf ^ R h U j�[ T Z�] T b ^ [ | U [ R X�u ��X�]O^ ] W T R X;s	j �=T b j�] h-] T

{ � �



WY^ ]�[ X U ] ^ ] T U [ X�\=[ T�U j�W U j�[ \�j�x S ] d�] S ] � a�[ dYW S ] X�b ] T `] U s�] ] Xnb S W T T ] TORYf |�^ R \�^ WYh T b W�X6`]
] ��|�^ ] T T ] Z-s	[ U j U j�] hnuAi�j�a T�T b j�] h-] TOT ] ^ d�]	W T W f R a�X�Z�W U [ R X f R ^ U j�]��] S Z RYf �� � �  ���
�  ��� � � �  � � � � � ��}s	j�[ b j/[ T WYX/WY|�|�^ R WYb j U R |�^ R \Y^ W�h�Z�] d�] S R |�h-] X U [ Xns	j�[ b j/W6j�[ \�j�x
S ] d�] S W S \ R ^ [ U j�hn}�[ h-| S ] h-] X U [ X�\4W T |] b [ �b W U [ R X�} T ] ^ d�] T W T-U j�] T U W�^ U [ X�\�| R [ X U-f R ^
W T ] � a�] X�b ] R f�f R ^ h-W S�U ^ WYX T f R ^ h-W U [ R X T U ] | T [ X U ] X�Z�] Z�W U [ h-|�^ R d�[ X�\ U j�]n|�^ R \�^ WYh
[ X T R h-]-s�W � t a T a�W S S � s	[ U j�^ ] T |�] b U*U R1U [ h-] R ^ T |�WYb ]6] � b [ ] X�b � v u�i�j�]6` R�R c # &�{ %
b R X U W�[ X T W/sO] W S U j RYf ] ��WYh-| S ] T*T a�h-h-W�^ [ m [ X�\ U j�] T U W U ] R f	U j�]nW�^ U W T-R f	U j�] S W U ]
{ � & � T u
i�j�] � ( ) 
$� 0 T b j�] h-]=] ��|�^ ] T T ] T W-b S W T T�RYf�� � � � ��  � ) �  � �  � |�^ R \�^ WYh T u k X�Z�] ^	b ] ^ x

U WY[ X�b R X�Z�[ U [ R X T }�[ X T U WYX�b ] T*R f � ( ) 
'� 06W�^ ]-] � a�W S�U R b R ^ ^ ] T | R X�Z�[ X�\1[ X T U W�X�b ] T*R f�U j�]
f RYS S R s	[ X�\ U WY[ S x ^ ] b a�^ T [ d�] T b j�] h-]Y}�s	j�[ b j1a T ] T W�XnW�b b a�h=a S W U [ X�\*|�WY^ W�h-] U ] ^ w

� 0 0 
'� 0�t �6� ��v2 if ��� � � � � � then ��� � � t � ��v�
else ��0 0 
$� 0=t � � � � �6� ��� � � t � �Kv��v #

g X U a�[ U [ d�] S � } U j�]	^ ] b a�^ T [ d�]�b W S S TARYf � ( ) 
$� 0	h*a T U \Y] U � T U WYb cY] Z6a�| � T R h-] j R s;} ��sOW�[ U x
[ X�\ f R ^	Z�] ] |] ^�^ ] b a�^ T [ d�]*b W S S TOU R ^ ] U a�^ X�u�g X/b R X U ^ W T U }�b W S S T�U R � 0 0 
'� 0*X�] ] Z/X R U `]
T U WYb cY] Z�}�] d�] X1h-] X U W S S � u�g f�U j�]=b R h=`�[ X�W U [ R X f a�X�b U [ R X ��� � � [ T W T T R b [ W U [ d�]Y} U j�] X U j�]
[ h-| S [ b [ U `�^ WYb cY] U [ X�\ RYf�U j�] T U W�b cY] Z9^ ] b a�^ T [ d�]6b W S S T b WYX�`]6^ ] | S WYb ] Z�s	[ U j�W T [ X�\ S ]
Z�W U W*dYW S a�] U j�W U \Y] U T |�W T T ] Z1W�X�Znh R Z�[ �] ZnW U ] W�b jn^ ] b a�^ T [ d�]=b W S S u� ]�X R s f R ^ h-W S [ m ] U j�[ T [ X U a�[ U [ R X�uAi�j�]�^ ] T a S U�RYfKU j�] TFL Z�] �X�[ U [ R X R f � ( ) 
'� 0�[ T w� � � � �

= �,#'?�t ��� � � � � �Kv;@ � t � � � � �Kv � �


t � ( ) 
'� 0 � � � � � ��� � � � ��� � � � � � �
if ��� � � � � � then � �
else ��� � � t � ( ) 
'� 0 � � � � � ��� � � � ��� � � � � t � � � � ��v v�t � ��v v>

= ��#Kt = �,#At ?�t ��� � � � � �Kv;@A�Dt � � � � ��v v;@A� �Kv;@ ='E #$� E �
WYX�Z U j�W U�f R ^�� 0 0 
'� 0;[ T� � � � �

= �6#'?�t ��� � � � � �Kv;@ � t � � � � ��v � �


t � 0 0 
'� 0 � � � � � � ��� � � ��� � � � � t �6� ��v��
if ��� � � � � � then ��� � � t � �Kv�
else � � � � � � � � � � � � ��� � � ��� � � � � t � � � � �6� ��� � � t � ��v��v v>

= ��#�t = � �,#�t ?�t ��� � � � � ��v;@A�Dt � � � � �6� ��� � � t � ��v��v v;@C�Dt �6� ��v v
@ ='E%E � #$�Dt E � E � v #

i�j�] f R ^ h-W S |�^ R \Y^ W�h U ^ W�X T f R ^ h-W U [ R X6[ TOU j�] X1b W�| U a�^ ] Z1[ X U j�] f RYS S R s	[ X�\ U j�] R ^ ] hnw
� � &�$ � + � � � ( � � � �/� ��- +�� � � (�� � � � !�% � $ � + � � � � � � � �)� �/� ��� � � $ � ��� 4 %�� $ � � � + � � � (��)� & � � � ( � ��+�� �

� � � � � � $ � 3�) * + * (�� � (�� �	� $ � ( % � ! � � � � ! ! � $ � � �
& + � $ � � � �0$ � ! ! ��� � � � �)� � � % 3

{ � �



�
� � � � �t = �6#'?�t ��� � � � � ��v;@ � t � � � � ��v �Kv �
t =�� �D� # ��� � � � t ��� � � �D�Yv������ � � t ��� � � � ��v6��v

�
�


= � �,# ��� � � t � ( ) 
'� 0 � � � � � ��� � � � ��� � � � � ��v�

�
��0 0 
$� 0 � � � � � � ��� � � ��� � � � � t �,� ��v #

t � u ��v

�  � � � (6_�|�| S �1U j�]-[ X�Z�a�b U [ R X U j�] R ^ ] h f R ^<� 0 0 
'� 0Y} U j�] X�] ��|�WYX�Z U j�]-Z�] �X�[ U [ R X T�RYf
� ( ) 
$� 0;WYX�Z � 0 0 
'� 0Yu

�	����
�� + uAi�j�] f WYb U R ^ [ W S�f a�X�b U [ R X T a�|�| S [ ] T W T [ h-| S ]�[ X T U WYX U [ W U [ R X R f�U j�[ TAU j�] R ^ ] hnw
� ��0 � t ��v" if � � � then { else � � � ��0 � t �&8 { v #

� � [ X T |�] b U [ R X�} � � 0 ��b WYX/`] T ] ] X U R `�];] � a�[ dYW S ] X U	U R [ X T U W�X U [ W U [ X�\ � ( ) 
'� 0;s	[ U j U j�]
f RYS S R s	[ X�\ T a�` T U [ U a U [ R X T w

��� � � � � )�  �,#�� � �
� )�  �,# {

� � � � )�  �,# ��8 {
��� � � )�  ��!$# �	��!
� )�  �,# �

z�[ h-[ S WY^ S � }�WY|�| S � [ X�\ U j�] T ] T a�` T U [ U a U [ R X TOU R ��0 0 
$� 0*t W�X�ZnWY`�`�^ ] d�[ W U [ X�\ U j�]�^ ] T a S U ` �
U j�];b R X T U WYX U � � ( � � ��0 � v } � [ ] S Z T

� � ( � � � 0 � t �,� ��v" if � � � then �
else � � ( � � ��0 �	t �&8 { � � ����v #

r R s U j�]�[ X�[ U [ W S dYW S a�] f R ^ U j�];WYb b a�h*a S W U R ^ ��)� { h=a T U `�]�[ X�d�] X U ] Z�}�WYX�Z U j�] X U j�]
[ X T U WYX U [ W U ] Z4t � u ��vO[ T�� � � � �t = �,#,?�t � �#��v"@ � t ��8 { v ��v �

t =�� �<� # � ���
��� � t � ����v ���

��  = �,# � ��0 � t ��v��C� � ( � � ��0 � t �,� { v #
i�j�]=W T T a�h-| U [ R X T W�^ ];] W T �6U R ] S [ h-[ X�W U ]Y}�WYX�Z �X�W S S �6U j�];Z�] T [ ^ ] Z1] � a�[ dYW S ] X�b ];[ T

R ` U W�[ X�] Z�u4i�j�[ T ] ��W�h-| S ]-^ ] d�] W S T*T R h-] R f	U j�]6Z�[ � b a S U � [ X�h-] b j�WYX�[ m [ X�\1|�^ R \�^ WYh
U ^ WYX T f R ^ h-W U [ R X�w�W S U j R a�\Yj U j�] U ^ WYX T f R ^ h-W U [ R X T WY^ ] RYf U ] X4] W T �/U R Z�] ^ [ d�]Y} U j�] T ��T x
U ] h-W U [ b;WY|�| S [ b W U [ R X RYfAU j�] h�`�^ [ X�\ T a�|/Z�[ � b a S U [ ] T W U dYWY^ [ R a T	T U WY\�] T } � ( � ( } U j�] � ` �
[ X T |] b U [ R X � T U ] | T }W�X�ZnW S T R=U j�];X�] ] Z U R [ X�d�] X U dYW S a�] T�T a�b j1W T �1WY` R d�] u

{ ���



� � � � ��� �	
 ��� �

i�j�[ T [ T WYX�] ��WYh-| S ] R ^ [ \�[ X�W S S � |�^ ] T ] X U ] Z9` � �O[ ^ Z�# {Y~ % }OWYX�Z S W U ] ^=h-] b j�W�X�[ m ] Z�` �
z�j�WYX�c W�^ # � � % u � R X T [ Z�] ^	W*Z�W U W U � |�]
� � � � � R f `�[ X�W�^ �-U ^ ] ] T s	[ U jnb R X T U ^ a�b U R ^ T

 � � � w*��� � � � �
� ��� � w*��� � � � � � ��� ��� � � � ��� ��� � � � ��#

i�j�] T R x b W S S ] Z ) � � ��� �  � � � � � t |�^ [ h-[ U [ d�]	^ ] b a�^ T R ^ v f R ^ U j�[ TOU � |�];[ T
� � � � � 
$� 0  � � � E �  E

� � � � � 
'� 0=t � ��� � � ��� � � v E �  �/t � � � � � 
'� 0�� � E ��v � t � � � � � 
'� 0�� � E ��v #
i�j�[ TnT R ^ U1RYf=T U ^ a�b U a�^ W S ^ ] b a�^ T [ R X#[ T6T U ^ W�[ \Yj U f R ^ s�WY^ Z U R Z�] �X�] � h RYT U j�[ \Yj�] ^

R ^ Z�] ^ S R \�[ b T ��T U ] h T WYa U R h-W U ] T a�b jnZ�] �X�[ U [ R X T t T ] ];z�] b U [ R X ~ u ~ v u � R sO] d�] ^ } U j�] T R x
b W S S ] Z���� ��� �  � � � � � t R ^	a�X f RYS Z�} R ^	b R x ^ ] b a�^ T R ^ v f R ^ U j�[ T�U � |�]=j�W T X RYU }�a�X U [ S X R s;}
`] ] X T U ^ WY[ \�j U f R ^ sOW�^ Z U R Z�] �X�]/[ X U j�] T ] T ��T U ] h T u k X�Z�] ^ T U WYX�Z�[ X�\ U j�] f R�S S R s	[ X�\
Z�] �X�[ U [ R X R f 5 ) � �� 14w ��� ��� � � � �6h-W � `�]-] W T ] Z�` � b R X T [ Z�] ^ [ X�\1[ U W T=R |�] ^ W U [ X�\
R d�] ^-WYX�W�` T U ^ WYb U Z�W U W U � |]��#s	j�[ b j T a�|�| R ^ U T*R |] ^ W U [ R X T � � � � w�� � � ���KW�X�Z
� � � �Ow(��� � � � � �Ou

5 ) � ��� 1 �  if
� ��� � �

then let t !�� � � � !�� v��C� � � � �
in
� ��� � t 5 ) � ��� 1%! � v � t 5 ) � �� 1<! � v

else
 � � � #

i�j�]nW�a U R h-W U [ b W S S � b R h-|�a U ] Z�b R X T U ^ W�[ X U T W U U WYb j�] Z U R/U j�]nZ�] �X�[ U [ R X�W�^ ] U j�]
f RYS S R s	[ X�\6t U j�] T ��T U ] h [ T X RYU b a�^ ^ ] X U S �6T h-W�^ U ] X R a�\Yj U R c�X R s U j�W UOU j�] U s R*U ] ^ h-[ x
X�W U [ R X6b R X�Z�[ U [ R X T�T j�WY^ ] U j�] T W�h-];b R X U ] � U v w�� � � � �= ��!�� � !�� # � ��� � � >�t t !�� � � � !�� v��A� � � � �Kv;@ � !�� �,�

= ��!�� � !�� # � ��� � � >�t t !�� � � � !�� v��A� � � � �Kv;@ � !�� �,#

��
_ f U ] ^ T R h-] U ^ [ d�[ W S h-WYX�[ |�a S W U [ R X U R � R [ X U j�] U s RnU ] ^ h-[ X�W U [ R X/b R X�Z�[ U [ R X T } U j�]-[ X�x
Z�a�b U [ R X U j�] R ^ ] h f R ^D5 ) � ��� 1-[ TOU j�] f R�S S R s	[ X�\6t R h-[ U U [ X�\ U j�];j � | RYU j�] T ] T v w
= ��#�t = �,#�t = !�� � !�� # � ��� � �&>4t t !�� � � � !�� v��A� � � � �Kv;@C�3!��6>��3!�� v;@C� �Kv

@ =$E #�� E #
t � u � v

g U [ T ] W T �6U R \�] X�] ^ W S [ m ]<5 ) � ��� 1 U R WYXnW�^ `�[ U ^ WY^ � ^ WYX�\�] U � |];` � ^ ] | S WYb [ X�\ � ��� � W�X�Z
 � � � s	[ U jn|�W�^ WYh-] U ] ^ T �6W�X�Z � w

� 5 � � �  if
� ��� � �

then let t ! � � � � ! � v��A� � � � �
in
�/t � 5 � �:!�� v � t � 5 � ��!�� v

else
� #

{ � �



i�j�] � � � � � � U j�] R ^ ] h T U W U ] T=U j�W U a�X f RYS Z�[ X�\1[ X U R W�� � � � �nWYX�Z U j�] X�WY|�| S � [ X�\1W
T U ^ a�b U a�^ W S ^ ] b a�^ T [ d�] f a�X�b U [ R X U R;U j�]�^ ] T a S U [ T ] � a�[ dYW S ] X UOU R [ X U ] ^ s�] W d�[ X�\*a�X f RYS Z�[ X�\
T U ] | T s	[ U j U j�] T U ] | TOU W�cY] X1[ X U j�] T U ^ a�b U a�^ W S ^ ] b a�^ T [ R X�u�i�j�a TOU s R ^ ] b a�^ T [ d�];|�W T T ] T
R d�] ^ U j�];Z�W U W*b WYX1`];^ ] | S W�b ] Zn` �nR X�] w� � � � �

= ��!�� � !�� # � ��� � �&>4t t !�� � � � ! ~ v �A� � � � �Kv;@ � !�� � > � !���� �


= � � �'#"� � � � � 
'� 0=t 5 ) � ��� 1%� � � � � � � � �Kv � ��� � 5 � � � � � � � � � ��� � �6#
�  � � � uAi�j�]�|�^ R�RYf [ T ` � [ X�Z�a�b U [ R X;a T [ X�\=t � u � v } f R�S S R sO] Z;` � ] ��|�WYX�Z�[ X�\ U j�]�Z�] �X�[ U [ R X T
R f � � � � � 
'� 0�}'5 ) � ��� 1�}W�X�Z � 5 � �Yu

� � � � ��� 	 ���� � � � � ��� �
	 ���
r R s�s�] S R�R c/W U W/Z�[ d�[ Z�] x WYX�Z�x b R X � a�] ^ T b j�] h-] U j�W U-T | S [ U T;U j�]6[ X�|�a U [ X U s R W�X�Z
^ ] b a�^ T ] T;R X U j�]=^ ] T a S U T u;i�j�]*`�[ X�W�^ � ^ ] b a�^ T [ R X T b j�] h-] T | S [ U T [ U T W�^ \Ya�h-] X U [ X U s R
` � W�|�| S � [ X�\ U j�];|�WY^ W�h-] U ] ^ T 
 � ����W�X�Z�� � �$��� u

� ( ) 
$� 0�t ��v" if ��� � � � � � then � �
else ��� � � t � ( ) 
$� 0;t 
 � �$� �Kv v�t � ( ) 
$� 0;t � � �$��� ��v v

i�j�];^ ] T a S U	R fAR a�^�Z�] �X�[ U [ R Xn[ T

�
� � � � �= �6#'?�t ��� � � � � ��v;@ � t � � �$��� ��v �6�
= �6#'?�t ��� � � � � ��v;@ � t 
 � �$� �Kv �

�
�


t � ( ) 
'� 0C� � �����2
 � �$� ��� � � � ��� � � � � � �

if ��� � � � � � then � �
else ��� � � t � ( ) 
'� 0C� � �����2
 � �$� ��� � � � ��� � � � � t 
 � ��� ��v vt � ( ) 
'� 0C� � �����2
 � �$� ��� � � � ��� � � � � t � � ����� �Kv v v>

= ��#�t = �6#	t ?�t ��� � � � � ��v;@A�-t � � �$��� �Kv v�>
t ?�t ��� � � � � ��v;@A�-t 
 � �$� ��v v;@A� �Kv

@ =$E #$� E #

i�j�]6] ��W�h-| S ]-b R h-] T=f ^ R h � WYX�Z # { � � % }�s	j R a T ] Z�|�W�|] ^=W�X�Z�|] X�b [ S }AW�X�Z�j�W T
^ ] b ] X U S � `�] ] X U ^ ] W U ] Z/` � z�j�W�X�c WY^ }�a T [ X�\6y Q z
# � � % u*g X4j�[ T�R ^ [ \Y[ X�W S Z�] d�] S R |�h-] X U }� WYX�ZMsOW T [ X U ] ^ ] T U ] Z#[ XM] ��| S W�[ X�[ X�\�j R s b R X U [ X�a�W U [ R X T \Y[ d�] U j�]4|�^ R \�^ WYh-h-] ^-W

{ ���



^ ] |�^ ] T ] X U W U [ R X RYfKU j�]	^ a�X U [ h-] T U W�b c�}WYX�Z U j�a T b W�X6WYb U W T W=`�^ [ Z�\�]	[ X U j�] U ^ WYX T f R ^ x
h-W U [ R X R f X R X�x U W�[ S x ^ ] b a�^ T [ d�] f a�X�b U [ R X T�U R;U W�[ S ^ ] b a�^ T [ d�] R X�] T u�g X R a�^OZ�] d�] S R |�h-] X U }
sO]Os	[ S S W d R [ Z U j�]�b R X U [ X�a�W U [ R X=|�W T T [ X�\ T U ] |nt W S U j R a�\Yj=[ U [ T�T [ h-| S ] f R ^�a T�U R j�WYX�Z S ] v
WYX�Z U ^ WYX T f R ^ h�Z�[ ^ ] b U S �6U R*U WY[ S ^ ] b a�^ T [ R X�u
r R s'W�\Y] X�] ^ W S�U WY[ S ^ ] b a�^ T [ R X T b j�] h-] f R ^ S [ T U T [ T Z�] �X�] Z�u�g X U j�]1Z�] �X�[ U [ R X�}

U j�]6|�WY^ W�h-] U ] ^<� � � �-w �*� � � ( � �=`�^ ] WYc T;U j�]6j�] WYZ � R f�U j�]-s R ^ c S [ T U �C� �"�=[ X U R
W S [ T U=R f X�] s�s R ^ c�}As	j�[ b j�[ U |�^ ] |�] X�Z T=U R �;`�] f R ^ ]-b R X U [ X�a�[ X�\�u���a�^=Z�] �X�[ U [ R X4[ T� a�[ U ]	\�] X�] ^ W S `] b W�a T ] U j�]�WY^ \�a�h-] X U�U R;U j�] U WY[ S b W S S h-W � [ X�b ^ ] W T ]	[ X S ] X�\ U j6` � WYX �
�X�[ U ]OW�h R a�X U u�t � WYX�Z-WYX�Z-z�j�W�X�c WY^ R X S � b R X T [ Z�] ^ U W�[ S ^ ] b a�^ T [ R X T [ X=s	j�[ b j U j�]�� � � �
|�WY^ W�h-] U ] ^�b W�Xn|�^ R Z�a�b ] U s R X�] s�|�[ ] b ] T�RYf s R ^ c�u v

� � 
'� 0�t � 	 � E vB E
� � 
$� 0�t ��� ��� � E vB if ��� � � � � � then � � 
$� 0;t � � ��� � � E t � �v v

else � � 
$� 0;t � � � �"��* � � E v

i�j�];^ ] T a S U	R f�U j�[ T Z�] �X�[ U [ R Xn[ T

�
� � � � �=$E �"�'#'?�t ��� � � � � �v;@ � t � � � �"��* � � E v�t ��� ��� � E v �
=$E �"�'# ��� � � � � ��@ � t � � ��� � � E t � �v v�t ��� ��� � E v

�
�


t � � 
'� 0:� � � � � ��� � � ��� � � � � t � 	 � E v�� E v�>t � � 
'� 0:� � � � � ��� � � ��� � � � � t ��� ��� � E v��

if ��� � � � � �
then � � 
$� 0�� � � � � ��� � � ��� � � � � t � � ��� � � E t � �v v
else � � 
$� 0�� � � � � ��� � � ��� � � � � t � � � �"��* � � E v v>

= ��#	t =$E #��Dt � 	 � E v v�>
t = � � E #"?�t ��� � � � � �v;@A�Dt � � � �"��* � � E v�>

��� � � � � ��@A�Dt � � ��� � � E t � �v v;@C�Dt ��� ��� � E v v@
='E%E � #��Dt E � E � v

� ]O[ X U ] X�Z U R |�^ R d�]OWYX=] � a�[ dYW S ] X�b ]�`�] U sO] ] X � ( ) 
$� 0OWYX�Z�� � 
$� 0 }Y`�a U [ f sO]OW�^ ]�X RYU
b W�^ ] f a S } U j�] U ^ W�X T f R ^ h-W U [ R X=s	[ S S ^ ] � a�[ ^ ] U j�]	b R X T U ^ WY[ X U TAf R ^�` RYU j � ( ) 
$� 0�W�X�Z�� � 
'� 0
U R `] T W U [ T �] Z�u � R sO] d�] ^ }	W4`�[ U-R f�U j R a�\�j U ^ ] d�] W S T*U j�W U*U j�]nh*a S U [ T ] U ] � U ] X T [ R X
W S S R s TOR X�] R fKU j�]	b R X T U ^ W�[ X U T�U R `�]	] ��|�^ ] T T ] Z1[ X U ] ^ h T�RYfKU j�] RYU j�] ^ u�g X6|�WY^ U [ b a S WY^ }
U j�] U ] ^ h-[ X�W U [ R X=b R X�Z�[ U [ R X R f � � 
'� 0	b W�X*`�]�^ ] Z�a�b ] Z U R�U j�]=t T [ h-| S ] ^ v R X�] R f � ( ) 
'� 0Yw

{ ��&



� � � >�t = �&!$#�? ��� � � � � �%> �:� �C!nt � � � �"�v;@ � ! �v
@

� � � # � � � �,>
t = � � E #'? ��� � � � � ��@ � �Kt � � � �"��* � � E v�t ��� ��� � E v v�>
t = � � E # ��� � � � � ��@ � �Kt � � ��� � � E t � �v v�t ��� ��� � E v v

�  � � � u;g X T U W�X U [ W U ] � � U R ( ) � ( �D� /��-t � � � 1�� � � � � v;t � ( � � � � � � � � 	 � � � v u;i�j�[ T [ T sO] S S x
f R a�X�Z�] Z1` � i�j�] R ^ ] h T � � WYX�Z ��� u�i�j�]*X�] � U b R X � a�X�b U [ T�U ^ a�]=` �nU j�]=W T T a�h-| U [ R X T
WYX�Z q ] �X�[ U [ R X � ��}KWYX�Z U j�] �X�W S b R X � a�X�b U [ T W S T R-U ^ a�]*` �4q ] �X�[ U [ R X � ��} T [ X�b ]*X R
] S ] h-] X U T W�^ ]�`�] [ X�\-|�a U `�W�b c6[ X U R=U j�];h*a S U [ T ] U u

� [ U j U j�[ T ^ ] Z�a�b U [ R X�} s�]�b WYX T U W U ]�W�X�Z;|�^ R d�] U j�] f R�S S R s	[ X�\O\�] X�] ^ W SYU j�] R ^ ] h�^ ] S W U [ X�\
`�[ X�WY^ � ^ ] b a�^ T [ R X6WYX�Z U WY[ S ^ ] b a�^ T [ R X�u�i�j�]	] T T ] X U [ W S [ X T [ \Yj U [ TAU j�W U�U j�]	s R ^ c S [ T U 
 RYf
� � 
'� 0;^ ] |�^ ] T ] X U T W S [ X�] W�^ [ m W U [ R X RYf�U j�];`�[ X�WY^ �6U ^ ] ] R f b W S S TORYf � ( ) 
$� 0 uOi�j�a T \ R [ X�\
f ^ R h S ] f U;U R ^ [ \Yj U;U j�^ R a�\�j U j�]*s R ^ c S [ T U }�[ X�d R c�[ X�\ � ( ) 
$� 0-W�X�Z4W�b b a�h=a S W U [ X�\ U j�]
^ ] T a S U T } T j R a S ZnZ�] S [ d�] ^ U j�] T W�h-]�W�X T sO] ^	W T ] ��] b a U [ X�\�� � 
'� 0 R X U j�]�s R ^ c S [ T U u

�� � � � �= �6#'? ��� � � � � � @ � t 
 � �$� �Kv �&> � t � � �$��� ��v �6�
=�� �D� # ��� � � t ��� � � � �Yv2� ����� � � � t ��� � � �D��v

��


= 
 E � #
� � � ( � � ( � � t  2� � E # ��� � � E t � ( ) 
'� 0:� � �����2
 � �$� ��� � � � ��� � � � � � ��v v6
 E �

�
� � 
'� 0�t  �6# # 
 � ��� �6�"� � �$��� ��% v � ��� � � ��� � � � � t 
 � E � v

�  � � � u=g X�Z�a�b U s	[ U j U j�]*[ X�Z�a�b U [ R X U j�] R ^ ] h f R ^�� � 
'� 0Yu=i�j�]*`�W T ]*b W T ]*[ T�T U ^ W�[ \Yj U x
f R ^ s�WY^ Z ��U j�] T U ] |4b W T ]-[ T W S T R ] T T ] X U [ W S S �1U ^ [ d�[ W S } T [ X�b ]*[ U=R X S � [ X�d RYS d�] T a T [ X�\ U j�]
[ X�Z�a�b U [ R X/j � | R U j�] T ] T W�X�Z4^ ] s	^ [ U [ X�\6s	[ U j U j�]-Z�] �X�[ U [ R X T�RYf � � � ( � � ( � � }�� � 
$� 0 }�W�X�Z
� ( ) 
'� 0Yu

eA[ X�W S S � } U j�] T |] b [ �b=] � a�[ dYW S ] X�b ];Z�] T [ ^ ] Z1b WYX/`] R ` U W�[ X�] Z1` � [ X T U W�X U [ W U [ X�\ U j�]
s R ^ c S [ T U 
 U R b R h-|�^ [ T ] U j�]�[ X�[ U [ W S [ U ] h R f s R ^ c # � % }YW�X�Z U j�] X=^ ] Z�a�b [ X�\ U j�]�Z�] �X�[ U [ R X
R f � � � ( � � ( � ��W s�W � u

{ � �



�� � � � �= �,#'? ��� � � � � � @ � t 
 � ��� ��v � > � t � � ����� ��v �6�
=�� �<� # ��� � � t ��� � � � ��v6��� ��� � � � t ��� � � �D��v

��

= � E � #

��� � � E � t � ( ) 
'� 0:� � �����2
 � �$� ��� � � � ��� � � � � ��v
�

� � 
'� 0=t  �,#�# 
 � ��� �6�"� � �$��� ��% v � ��� � � ��� � � � � t # � % � E � v

� � � � ����� �  � � ��� ��� �
i�j�]6|�W�|] ^=` � ��a�] U W�X�Z���WYX�\
# � � %�[ T W�X�[ h-| R ^ U W�X U ] W�^ S � h-[ S ] T U R X�]-[ X U j�]��] S Z
R f |�^ R \�^ WYh U ^ WYX T f R ^ h-W U [ R X�uDi�j�] � s R ^ cY] Z�[ X U j�]4� � e T ��T U ] hn};a T [ X�\�� ��| R [ X U
[ X�Z�a�b U [ R X U R Z�] ^ [ d�]�|�^ R \�^ WYh U ^ WYX T f R ^ h-W U [ R X T u�y�^ R \Y^ W�h T b j�] h-] T sO] ^ ]�X RYU Z�] �X�] Z �
[ X T U ] W�Z�} U ^ W�X T f R ^ h-W U [ R X T s�] ^ ]*^ ] |�^ ] T ] X U ] Z/d�[ W6WY|�| S [ b W U [ R X T�RYfAU j�]��Mb R h*`�[ X�W U R ^ }
� ( � ( }�j�WYZ U j�] f R ^ h � � � � � ) � � � � � � �$) � � ��� � � � � ��@���� ���	�O} f R ^ f a�X�b U [ R X�W S T � W�X�Z
�Ou4_	X�[ X �a�] X U [ W S W T |�] b U-R f�U j�]-s R ^ c4sOW T=U j�]6a T ] R f�T ] b R X�Z R ^ Z�] ^*h-W U b j�[ X�\ U R
WYa U R h-W U ] U j�];WY|�| S [ b W U [ R X R f |�^ R \Y^ W�h U ^ W�X T f R ^ h-W U [ R X T u
i�j�]6|�WY|�] ^ R f �OW T [ X4W�X�Z�_	X�Z�] ^ T R X�# � %�j�W T h*a�b j�[ X4b R h-h R X4s	[ U j R a�^�s R ^ cw

f R ^-] ��WYh-| S ]Y}O` RYU j�W�|�|�^ R W�b j�] T ^ ] |�^ ] T ] X U6T b j�] h-] T WYX�Z U ^ WYX T f R ^ h-W U [ R X T ` � �����
U j�] R ^ ] h T t ��W T [ X�WYX�Z�_	X�Z�] ^ T R X9b W S SAU j�] T ]$ � � � �Yv u�i�j�] [ ^=s R ^ c�Z�[ ��] ^ T;f ^ R h R a�^ T
` �6f R b a T [ X�\ R Xn^ ] S W U [ R X T t U j�] � WY^ ];[ X U ] ^ ] T U ] Zn[ X6h R Z�] S S [ X�\ S R \Y[ b�|�^ R \�^ WYh T vO^ W U j�] ^
U j�WYX f a�X�b U [ R X T u�i�j�] � |�^ ] T ] X U;U s R-U ] b j�X�[ � a�] T w�[ X U j�] �^ T U }K|�^ R \�^ WYh T b j�] h-] T WY^ ]
X R U Z�] �X�] Z � [ X T U ] WYZ�} U ^ WYX T f R ^ h-W U [ R X T WY^ ]�Z�] ^ [ d�] Z*` � s�] S S f R a�X�Z�] Z*[ X�Z�a�b U [ R X R X U j�]
WY^ \�a�h-] X U T=RYfOU j�] T |�] b [ �] Z�^ ] b a�^ T [ d�]6^ ] S W U [ R X T t U j�]6^ ] S W U [ R X T�U j�] h T ] S d�] T W�^ ] S ] f U
W T dYWY^ [ W�` S ] T v u�g X U j�] T ] b R X�Z�}�W6|�^ R \Y^ W�h T b j�] h-]=[ T ^ ] |�^ ] T ] X U ] Z4` � WYX1[ X�Z�a�b U [ d�] S �
Z�] �X�] Z6^ ] S W U [ R X�uAi�j�] �^ T U WY|�|�^ R WYb j T a��K] ^ T�f ^ R h S W�b c R f W�a U R h-W U [ R X�w U ] ^ h-[ X�W U [ R X
b R X T U ^ WY[ X U T W�^ ]1X R UnT � X U j�] T [ m ] Z#WYX�ZM[ X�Z�a�b U [ R X U j�] R ^ ] h T W�^ ]1X R U W�a U R h-W U [ b W S S �
Z�] ^ [ d�] Z�u	g X/b R X U ^ W T U } U j�] [ ^ T ] b R X�Z/WY|�|�^ R WYb j1^ ] � a�[ ^ ] T X R h-] X U [ R X RYf s�] S S f R a�X�Z�] Z�x
X�] T T }KWYX�Z/[ X�Z�a�b U [ R Xn[ T W�a U R h-W U [ b W S S � Z�] ^ [ d�] Z1` �nU j�]=[ X�Z�a�b U [ d�]=Z�] �X�[ U [ R Xn|�W�b c WY\�]
R f g T WY`�] S S ] � �����Au
��R ^ c�a T [ X�\/y Q z�j�W T ^ ] |�^ ] T ] X U ] Z9|�^ R \Y^ W�h T b j�] h-] T W�X�Z U ^ W�X T f R ^ h-W U [ R X T ` �

U j�] R ^ [ ] T |�W�^ WYh-] U ] ^ [ m ] Z R d�] ^ U j�]6|�WY^ W�h-] U ] ^ T=R f�U j�] T b j�] h-]nWYX�Z�j�W d�[ X�\1W T |�^ R�R f
R ` S [ \�W U [ R X T=U j�]nW�|�| S [ b W�`�[ S [ U � b R X�Z�[ U [ R X T-R f�U j�] U ^ W�X T f R ^ h-W U [ R X�# � � } � � } � ��% u#i R
WY|�| S �MU j�]/|�^ R \Y^ W�h U ^ W�X T f R ^ h-W U [ R X�} U j�] U j�] R ^ � h=a T U `�]/[ X T U W�X U [ W U ] Z�}�W�X�Z U j�]
b R ^ ^ ] T | R X�Z�[ X�\-b R X�b ^ ] U ];|�^ R�RYfAR ` S [ \�W U [ R X T |�^ R d�] Z�u
g X R a�^ U ] b j�X�[ � a�] � [ Xnb R X U ^ W T U �9U j�];|�WY^ W�h-] U ] ^ T�R f W T b j�] h-];W�^ ]�W�^ \Ya�h-] X U TOU R

U j�]*Z�] �X�] Z/b R X T U W�X U }�WYX�Z U j�]=|�^ R�RYfOR ` S [ \�W U [ R X T W�^ ]=b R X T U ^ W�[ X U T;R X U j�]*^ ] b a�^ T [ R X
] � a�W U [ R X T W�X�Z U j�]	[ X�Z�a�b U [ R X U j�] R ^ ] hnu�i�j�a T } U j�] R ^ ] h T W�^ ]	a T ] Z U R ^ ] |�^ ] T ] X U ` RYU j
|�^ R \�^ WYh T b j�] h-W T WYX�Z/|�^ R \Y^ W�h U ^ WYX T f R ^ h-W U [ R X T u	g X T U WYX U [ W U [ X�\6W6|�^ R \Y^ W�h U ^ WYX T x
f R ^ h-W U [ R X-[ X R a�^ T ] U U [ X�\*h-] ^ ] S � ^ ] � a�[ ^ ] T�R X�] U R [ X T U W�X U [ W U ] U � |�]	dYW�^ [ WY` S ] T W�X�Z � R ^

{ �Y�



f ^ ] ] U ] ^ h'dYWY^ [ W�` S ] T [ X4W U j�] R ^ ] hnu-g U ^ ] h-WY[ X T	U R `�] T ] ] X�[ fOR X�]-^ ] |�^ ] T ] X U W U [ R X4[ T
|�^ ] f ] ^ WY` S ] U R/U j�] RYU j�] ^ u#g X R U j�] ^*s�W ��T }	j R s�] d�] ^ } R a�^-W�|�|�^ R W�b j T ] ] h T-U R4R ��] ^
[ h-|�^ R d�] Z f a�X�b U [ R X�W S [ U � w
{ u � a�^ ^ ] X U S � } R a�^ U ] b j�X�[ � a�]1|�^ R Z�a�b ] T h R ^ ]1\�] X�] ^ W S�T b j�] h-] T } T [ X�b ] U ] ^ h-[ X�W x
U [ R X/b R X�Z�[ U [ R X T W�^ ]*|�j�^ W T ] Z4[ X U ] ^ h T�RYf W�X/W�^ `�[ U ^ WY^ � sO] S S f R a�X�Z�] Z4^ ] S W U [ R X�}
s	j�] ^ ] W T;U ] ^ h-[ X�W U [ R X/^ ] S W U [ R X T [ X4y Q z/W�^ ]-^ ] T U ^ [ b U ] Z U R h-] W T a�^ ] f a�X�b U [ R X T
# � � % uMz�[ h-[ S WY^ S � }AW4\Y] X�] ^ W S [ X�Z�a�b U [ R X U j�] R ^ ] h [ T WYa U R h-W U [ b W S S � Z�] ^ [ d�] Z f R ^
] W�b j T b j�] h-]n[ X R a�^ T ] U U [ X�\�}�s	j�] ^ ] W T*U j�]ny Q z�a T ] ^-[ T*S [ h-[ U ] Z U R h-] W T a�^ ]
[ X�Z�a�b U [ R XMt R ^*h-W � W S U ] ^ X�W U [ d�] S � Z�] ^ [ d�]6W/h R ^ ]6\Y] X�] ^ W S [ X�Z�a�b U [ R X U j�] R ^ ] h
� ` � j�WYX�Z � f ^ R h�sO] S S f R a�X�Z�] Zn[ X�Z�a�b U [ R Xv u

~ u���a�^ U ] b j�X�[ � a�]-[ T h R ^ ]*b R XYd�] X�[ ] X U `] b W�a T ]-[ U W�a U R h-W U [ b W S S � \�] X�] ^ W U ] T � ` �
Z�] Z�a�b U [ d�] T U ] | T �9U ] ^ h-[ X�W U [ R X1b R X�Z�[ U [ R X T	f R ^ T b j�] h-] T u;i�W�c�[ X�\ U j�]*] ��WYh-| S ]
R f 5 ) � �� 1�} R X�]*Z R ] T X � U j�W d�] U R | R X�Z�] ^ U j�]*^ [ \�j U b R X T U ^ WY[ X U T [ X R a�^ T ] U U [ X�\�w
U j�] � WY^ ]	Z�] S [ d�] ^ ] Z-W T |�WY^ UOR f�U j�]	^ ] U a�^ X�] Z-Z�] �X�[ U [ R X�uAg X-b R X U ^ W T U } U j�]	Z�] �X�[ x
U [ R X RYf 5 ) � ��� 16[ X�# � � %�^ ] � a�[ ^ ] T ] ��|�] ^ U c�X R s S ] Z�\Y] R fAU j�];y Q z U � |] T ��T U ] h�[ X
R ^ Z�] ^ U R |�j�^ W T ] U j�]�^ [ \�j U b R X T U ^ W�[ X U T�R X U j�] 
 � � � |�WY^ W�h-] U ] ^ uOz�[ X�b ] U j�] U ] ^ x
h-[ X�W U [ R X;b R X�Z�[ U [ R X T�RYf W T b j�] h-]�b R X T U ^ WY[ X=W�X � |�^ R \�^ WYh U ^ WYX T f R ^ h-W U [ R X U j�W U
h-] X U [ R X T�U j�] T b j�] h-] } R a�^AWY|�|�^ R WYb j T j R a S Z-W S T R ] W T ] U j�]�b R ^ ^ ] b UAf R ^ h=a S W U [ R X
R f |�^ R \Y^ W�h U ^ W�X T f R ^ h-W U [ R X T u

� u���a�^-W�|�|�^ R W�b jMW S T R s R ^ c T-f R ^-h*a U a�W S S � ^ ] b a�^ T [ d�] T b j�] h-] T }�s	j�[ b j#WY^ ]1X RYU
b a�^ ^ ] X U S � W dYW�[ S WY` S ]�[ Xny Q zu
g X�# ��� % }�eW�^ h-] ^ U ^ ] W U T�U j�]�Z�] �X�[ U [ R X R f ^ ] b a�^ T [ d�] f a�X�b U [ R X T [ X-W S R \�[ b RYf |�WY^ U [ W S

f a�X�b U [ R X T WYX�Z=^ ] |�^ ] T ] X U T�T b j�] h-W U [ b f a�X�b U [ R X T [ X=W T [ h-[ S WY^Kh-WYX�X�] ^ U R	R a�^�W�|�|�^ R W�b j�u
g X U j�]nb R X U ] � U6RYf�S WYX�\�a�WY\�]6Z�] T [ \�X�}O�K] s	[ T � � � � (�# � � %	a T ] T b j�] h-] T*U R [ h-| S ] x

h-] X U W*Z�] \�^ ] ] RYf Z � X�W�h-[ b T b R |�[ X�\*[ X6W T U W U [ b W S S �-T b R |] Z f a�X�b U [ R X�W S |�^ R \Y^ W�h-h-[ X�\
S WYX�\�a�WY\�] u1i�j�] [ ^=W�|�|�^ R W�b j�W S S R s T;R b b a�^ ^ ] X�b ] T*RYf W f ^ ] ]-dYW�^ [ WY` S ]Y} � ( ��( }��6}A[ X U j�]
` R Z ��RYf W4|�^ R \�^ WYh U R `�]6h-W�^ cY] Z�s	[ U j T |�] b [ W S�T � X U W ��} � ( � ( } ? �-u�i�j�]n|�^ R \�^ WYh[ T6U j�] X U ^ ] W U ] Z�W T `�] [ X�\9|�WY^ W�h-] U ] ^ [ m ] Z#` � W S S;T a�b j#dYWY^ [ W�` S ] T u�i R [ X T U W�X U [ W U ]
� R b b a�^ ^ [ X�\/[ X�W/|�^ R \�^ WYh �9` � W/\�^ R a�X�Z�dYW S a�] E ��
 } U j�] � ] h-| S R � W4X R U W U W U [ R X
� � with ? � � �� � � uA_ S U j R a�\�j U j�] [ ^As R ^ c*[ T |�j�^ W T ] Z6a T [ X�\ R |�] ^ W U [ R X�W S�T ] h-W�X U [ b TWYX�Z R a�^ T [ T Z�] X RYU W U [ R X�W S S � `�W T ] Z�} U j�] ^ ]=WY^ ];h-WYX �nT [ h-[ S WY^ [ U [ ] T u
eA[ X�W S S � } R a�^-W�|�|�^ R W�b j9\�[ d�] T W�j�[ \Yj�] ^ x R ^ Z�] ^-W�X�Z f a S S ��f R ^ h-W S WYb b R a�X UnR f�U j�]

� � � � � � � � � �  ��� � � �  � � � � � �M[ Z�] W RYf e S ] X�] ^ � � � � ( # �/� % u9g X9b R X U ^ W T U-U R1U j�] [ ^=s R ^ c}
sO]�X�] ] Z#\�[ d�]4X R�T R a�X�Z�X�] T T |�^ R�R f*T [ X�b ] R a�^ U ^ W�X T f R ^ h-W U [ R X T WY^ ]4\�] X�] ^ W U ] Z#` �
Z�] Z�a�b U [ d�] T U ] | T [ XnW T R a�X�Z S R \Y[ bYu

� � � � (*B B ��3�� ��,1(*<$& (*, � @�(*B B ��3�� � �;(*B 51&

�;WY|�a�^*W�X�Z9z�a�`�^ WYh-W�X�[ WYh # � � %�| RYT ] U j�] f RYS S R s	[ X�\1[ X�Z�a�b U [ R X�b j�W S S ] X�\Y]/t s�]nj�W d�]
T S [ \Yj U S � ] Z�[ U ] Z�[ U;f R ^ T U ��S [ T U [ b-|�a�^ | RYT ] T v u � R X T [ Z�] ^=W/Z�W U W U � |] R f WY^ [ U j�h-] U [ b*] ��x

{ � {



|�^ ] T T [ R X T ��� ( � 	�}�j�W d�[ X�\*b R X T U ^ a�b U R ^ TOf R ^Ob R X T U W�X U T t �Av }�dYWY^ [ W�` S ] T t �Ov } U j�];WYZ�Z�[ U [ R X
R f�U s R ] ��|�^ ] T T [ R X T t � � 5 � v }WYX�Z U j�] � ��� � � R |] ^ W U R ^ u�i�j�]=h-] W�X�[ X�\ R f � ��� � � � E �
[ T # E )� � % � } U j�a T � [ T h-] W�X U�U R `]	a�X�Z�] ^ T U R�R Z6W T W f a�X�b U [ R X*` R Z � } E W T W f R ^ h-W S
|�WY^ W�h-] U ] ^ }�W�X�Z��?W T�U j�];WYb U a�W S |�W�^ WYh-] U ] ^ u

� w ) 5��!� � ��� ( � 	
� w ��� � ��� ( � 	

� � 5 � w � ��� ( � 	'� � ��� ( � 	'� � ��� ( � 	
� ��� � �2w � ��� ( � 	'� � ��� ( � 	'� � ��� ( � 	'� � ��� ( � 	

iOs R s�W ��TnU R ] dYW S a�W U ]/] ��|�^ ] T T [ R X T WY^ ]4\Y[ d�] X�u�i�j�]4b W S S x ` � x X�W�h-] T U ^ W U ] \ � [ T W
h=a U a�W S t W�X�ZnX�] T U ] Zv�^ ] b a�^ T [ R X6s	[ U jnW � j�] S |] ^ � f a�X�b U [ R X�w

� � �9t � � � !$� ��v� � �
� � �9t � �6� !$� ��v� if � �A! then � � � 	 � else � �

� � �9t � � 5 � � � � � � !$� ��v� � � 5 � t � � �9t � � � !$� ��v v t � � �9t � � � !$� ��v v
� � �9t � ��� � � � E �A� !$� ��v� � � �9t � � �9t � � E � ��v � !$� ��v

� � � 	*t � � v� � �
� � � 	*t � �Kv� � �

� � � 	*t � � 5 � � � � � v� � � 5 � t � � � 	 � � v t � � � 	 � � v
� � � 	*t � ��� � � � E ��vB � � �9t � � E � ��v

i�j�];Z�] �X�[ U [ R Xn^ ] U a�^ X T�U j�];\�[ d�] Xn^ a S ] T W�X�Z U j�] f R�S S R s	[ X�\=[ X�Z�a�b U [ R X U j�] R ^ ] hnw

= � � �"� #
t = � ! ��# � � t � � � !$� ��v v�>
t = ��!
��# t t � �C!�v;@C�"� ��v;@A� � t � �,� !$� ��v v�>
t = � � � � !
��# � � t � � � !$� ��v'> � � t � � � !$� ��v;@A� � t � � 5 � � � � � � !$� ��v v�>
t = � E ��!���# � � t � � ��t � � E � ��v � !$� ��v'> � � t � � E � ��v;@C� � t � ��� � � � E �A� !$� ��v v >
t = � #$�2�	t � � v v�>
t = �,#$�"��t � �Kv v�>
t = ��� ���:# �2� ���2>��"� ���;@A�"��t � � 5 � ��� ��� v v�>
t = � E �A#$� � t � � E � ��v;@C� � t � ��� � � � E ��v v

@
t ='E � #$� � E � v,>�t =$E � # � � E � v

t � u ��v

i�j�] ^ ]=WY^ ];X�[ X�] U ] ^ h-[ X�W U [ R X6b R X T U ^ W�[ X U T }�s	j�[ b jnsO];s	[ S S WY`�`�^ ] d�[ W U ] f R ^�b S WY^ [ U � w
{ � ~



� � � �,� � � ( ) � � � � t � v"
� � � >
t = � E � # � t � �  t � � E � ��v v�t � ��
/t � ��� � � � E ��v v v:>
t = ��� ��� # � t � ��
 ��� v�t � ��
/t � � 5 � ��� ��� v v v�>
t = ��� ��� # � t � ��
 ��� v�t � ��
/t � � 5 � ��� ��� v v v�>
t = �%!
� E � # � t � �  t ��5  � � � � t � �  t � � E � ��v v � !$� ��v v

t � �  t � ��� � � � E �A� !$� ��v v v�>
t = �%!
� E � # � t � �  t � � E � ��v v�t � �  t � ��� � � � E �A� !$� ��v v v�>
t = ��� �%!���� # � t � �  t ��� � !$� ��v v�t � �  t � � 5 � ��� ��� � !$� ��v v v�>
t = ��� �%!���� # � t � �  t ��� � !$� ��v v�t � �  t � � 5 � ��� ��� � !$� ��v v v�>
t = �%! �6#�t � �A!�v"@ � t � ��
���v�t � �  t � �,� !$� ��v v v #

r RYU ]�j R s U j�]�X�] T U ] Z6[ XYd R b W U [ R X RYf � � �4j�W T `] ] X U ^ W�X T f R ^ h-] Z*[ X U R ��5  � � �4[ X U j�]
U ] ^ h-[ X�W U [ R X6b R X T U ^ W�[ X U T u
i�j�]1b W S S x ` � x dYW S a�] T U ^ W U ] \ � t W S T R W�X�] T U ] Z f a�X�b U [ R Xv=a T ] T W�X9] X�d�[ ^ R X�h-] X U-RYf

] dYW S a�W U ] Zn] ��|�^ ] T T [ R X T }�WYb b ] T T ] Z/` � W T [ h-| S ] S R�R c�a�| f a�X�b U [ R X�w

� �� ��5�� � � 	  �
� �� � 5��	�/t t !$� ��v"� ��� � � vB if � �C! then � else � �� ��5�� ��� � �

� � �Mt � � � � � E vB �
� � �Mt � �,� � � E vB � �� ��5�� � � � E

� � �Mt � � 5 � � � � � � � � E vB � � �Mt � � � � � E v � � � �#t � � � � � E v
� � �Mt � ��� � � � E �C� � � E vB � � �Mt � � t E � � � �Mt �C� � � E v v;� � � � E v

i�j�] f RYS S R s	[ X�\=WY^ ] U j�] U ] ^ h-[ X�W U [ R X-b R X�Z�[ U [ R X TOR f � � � � s�]�W�\YW�[ X-h-W�cY]�W=Z�] �X�[ U [ R X
U j�W U ] X�b W�| T a S W U ] T�U j�] hnw

� � � �,� � � ( ) � � � � t � v"
� � � >
t = ��� � � E ��� # � t ��� � � � E v�t � � 5 � ��� ��� � � � E v v�>
t = � � � � E � � # � t � � � � � E v�t � � 5 � � � � � � � � E v v�>
t ='E � � � E �C# � t �A� � � E v�t � ��� � � � E �C� � � E v v�>
t = � � E � E � # � t � � t E � ��5  � � � � t �A� � � E v v;� � � � E v

t � ��� � � � E �A� � � E v v

� [ U j U j�];Z�] �X�[ U [ R X T �X�[ T j�] Z�} U j�];\ R W S b WYX1`] T U W U ] Z�w
{ � �



� � � �,� � � ( ) � � � � t � v,> � � � �,� � � ( ) � � � � t � � v
@

= ��!
� � � E #
� � �Mt � � �9t �,� !$� ��v � � � E v

�
� � �Mt �6� t !$� � � �Mt ��� � � E v v;� � � � E v

�  � � � u�i�j�]=|�^ R�RYf s	[ S S `�]=` � [ X�Z�a�b U [ R X6s	[ U j�t � u ��v }s	j�] ^ ] U j�] f R�S S R s	[ X�\-[ X T U WYX U [ W x
U [ R X T W�^ ];h-WYZ�]Yw

� � )�  	t �,� !$� ��v # = � � E # � � �Mt � � �9t �,� !$� ��v � � � E v
�

� � �	t �6� t !$� � � �Mt ��� � � E v v;� � � � E v

�"� )�  ��# = � � E # � � �#t � � � 	 ��� � � E v��,� � �Mt ��� � � E v #
i�j�]	[ X T U W�X U [ W U [ R X f R ^"� � � a T U�T ] U T [ U�U R;U j�]	\ R W S W U j�W�X�Z�u�i�j�]	[ X T U W�X U [ W U [ R X f R ^

�2��j R s�] d�] ^ }Aj�W T `�] ] X T a�\Y\�] T U ] Z4` � � R a S U R X � T h-] U j R Z
# { � % f R ^ �X�Z�[ X�\n[ X�Z�a�b U [ R X
|�^ ] Z�[ b W U ] T-f R ^-h*a U a�W S ^ ] b a�^ T [ d�] f a�X�b U [ R X T u � [ U j U j�] T ] U s R [ X T U WYX U [ W U [ R X T } U j�]
|�^ R�R f [ T W�X4W�X U [ b S [ h-W ��w;[ U [ T;T [ h-| S � [ X�Z�a�b U [ R X f RYS S R s�] Z4` � b R X�Z�[ U [ R X�W S ^ ] s	^ [ U [ X�\
s	[ U j U j�];Z�] �X�[ U [ R X T�R f � � �O} � � � 	�} � � ��}W�X�Z � �� � 5���u

i�j�];[ X U ] ^ ] T U�R f�U j�[ T ] ��WYh-| S ];b ] ^ U WY[ X S � [ T X � U [ X U j�];Z�] U W�[ S TORYfKU j�];|�^ R�RYf } T [ X�b ] U j�W U
sOW T�T a�^ |�^ [ T [ X�\ S � ] W T � }\�[ d�] XnW-b R ^ ^ ] b U S � [ X T U WYX U [ W U ] Zn[ X�Z�a�b U [ R X U j�] R ^ ] hnu � j�W U [ T
h R ^ ] RYf [ X U ] ^ ] T U�U R a T [ T j R s T [ h-| S ] U j�];s	j R�S ]=] ��] ^ b [ T ]=s�W T u=g U�U R�R c U j�]*WYa U j R ^
d�] ^ �9S [ U U S ] U [ h-] U R1U � |�] U j�]6] ��W�h-| S ]6[ X�WYX�Z9\Y] U*U j�]6|�^ R�RYf u�g X�W T ] U U [ X�\1s	j�] ^ ]
U ] ^ h-[ X�W U [ R X-j�WYZ U R `]	|�^ R d�] Z��^ T U } U j�[ X�\ T s R a S Z-j�W d�] U WYcY] X6h=a�b j S R X�\Y] ^�WYX�Z U j�]
| R [ X U�R fAU j�]=] ��] ^ b [ T ] �9U R6T ] ]=j R s U j�]=[ X�Z�a�b U [ R Xn|�^ R�RYf s R ^ cY] Z � s R a S Z/j�W d�]=`] ] X
S [ cY]�W-h-[ ^ WY\�] wAd�[ T [ ` S ]�`�a U X R U W U U WY[ X�W�` S ]	s	[ U j R a U W-\Y^ ] W U Z�] W SKR fAT s�] W U u

� � � >n+-:�<2(*B95/,/. �4@�(=7A. +6, :A& �n. )A. 7A&��

g X U j�[ T;T ] b U [ R X/sO]-|�^ ] T ] X U;U j�]-Z�] �X�[ U [ R X/WYX�Z/d�] ^ [ �b W U [ R X RYf WnX�] T U ] Z�a�X�[ �b W U [ R X
W S \ R ^ [ U j�h �^ T U Z�] T b ^ [ `�] Z�}�[ X f R ^ h-W S S � `�a U [ X=\�^ ] W U Z�] U WY[ S }Y` �*l WYX�X�W;WYX�Z � W S Z�[ X�\�] ^
# � � % u � i�j�[ T j�W T `] b R h-]/W T U WYX�Z�W�^ Z�}�W S U j R a�\Yj T U [ S S b j�W S S ] X�\Y[ X�\�] ��W�h-| S ] uDi�j�]
d�] ^ [ �b W U [ R X-s�];|�^ ] T ] X U [ T `�^ R cY] XnZ R s	Xn[ X U R W*|�^ R \�^ ] T T [ R X R f�U j�] R ^ [ ] T wOW T T R b [ W U [ R X
S [ T U T } U ] ^ h T } T a�` T U [ U a U [ R X T }�WYX�Z4a�X�[ �] ^ T u-i�j�] f R ^ h-W S [ m W U [ R X T WYX�Z4|�^ R�RYf T [ X U j�] T ]
T a�|�| R ^ U=U j�] R ^ [ ] T W�^ ]6Z�a�] U R �KW�^ ^ � y�W�a S T R X�WYX�Z l W�^ U [ X � R ] X �OU j�] � `�W T ] Z U j�] [ ^
� ��� � ��� � ��$��#� ! $ � � , � ��� $ � +�� ! ! & � � � �  ) � � � ) ��� � � � ! , � � � � � ( 3

{ �Y�



s R ^ c4Z�[ ^ ] b U S ��R X U j�]6|�W�|] ^ RYf;l W�X�X�W/WYX�Z � W S Z�[ X�\Y] ^ u4g X R ^ Z�] ^ U R j�W d�]nW T ] S f x
b R X U W�[ X�] Z1|�^ ] T ] X U W U [ R X�}�s�];[ X�b S a�Z�] U j�]=b R h-| S ] U ];Z�] d�] S R |�h-] X U � j R sO] d�] ^ }s�] R h-[ U
U j�]	|�^ R�RYf T�RYf W S S�U j�] R ^ ] h T [ X U j�] T a�|�| R ^ UOU j�] R ^ [ ] T u�_ f U ] ^ U j�W U }�W S S�U j�W U [ TOS ] f U [ TAU R
d�] ^ [ f �1U j�]*W S \ R ^ [ U j�hnu���] ^ ]*[ T s	j�] ^ ]=s�]*h-WYcY] R a�^�b R X U ^ [ `�a U [ R X�}K` � \�[ d�[ X�\6WnX�] s
WYX�Z T [ h-| S ] ^A|�^ R�R f�R fU ] ^ h-[ X�W U [ R X�u�i�j�[ T W S T R�S ] WYZ T�U R W T [ h-| S ]O|�^ R�R f�RYf b R ^ ^ ] b U X�] T T u
�KW�^ ^ � yAWYa S T R X1d�] ^ [ �] Z U j�[ T a�X�[ �b W U [ R X1W S \ R ^ [ U j�h�[ X U j�]*h-[ Z�Z S ] R f�U j�] { � & � T }

a T [ X�\ � WYh*`�^ [ Z�\Y]6� � e # & � % u��	[ T=T U a�Z�] X U � R ] X S W U ] ^=^ ] Z�[ Z�h*a�b j R f�U j�] T a�|�| R ^ U
U j�] R ^ [ ] T [ X*g T WY`�] S S ] � ������# ~ � %`�a U sOW T X RYU WY` S ] U R Z�] �X�] U j�]OW S \ R ^ [ U j�h�[ U T ] S f } T [ X�b ]
g T W�`] S S ] � ������Z�[ Z/X R U |�^ R d�[ Z�]*W T U ^ R X�\n] X R a�\Yj4^ ] b a�^ T [ R X/|�^ [ X�b [ | S ]=W U�U j�W U�U [ h-]Yu
g X # ~ %Oz U ] X4_	\�] ^ j R�S h'|] ^ f R ^ h-] Z/WnZ R h-WY[ X�x U j�] R ^ � d�] ^ [ �b W U [ R X R fOU j�[ T W S \ R ^ [ U j�hn}
s R ^ c�[ X�\ f ^ R h y�W�a S T R X � T � W�h=`�^ [ Z�\�]n� � e d�] ^ T [ R X�uM_'i � |�]1i�j�] R ^ � d�] ^ [ �b W U [ R X
R f�U j�]nW S \ R ^ [ U j�h s�W T |�] ^ f R ^ h-] Z�` �
�	R a � ] ^ # � { % }OW�X�Z T R h-]n^ ] b ] X U6R X�] T b W�X9`]
f R a�X�Z9[ X�# { & }��Y��% uMi�j�] f WYb U*U j�W U*U j�[ T |�^ R \�^ WYh [ T-T U [ S S W T [ \YX�[ �b WYX U d�] ^ [ �b W U [ R X
WY|�|�^ R ��[ h-W U ] S � ~ � � ] W�^ T W f U ] ^�[ U �^ T U h-W�Z�];[ U T s�W � [ X U R*U j�] S [ U ] ^ W U a�^ ]*t s	j�[ b jns�W T
W S ^ ] WYZ � { � � ] W�^ T W f U ] ^ �	R `�[ X T R X4t ^ ] x v Z�[ T b R d�] ^ ] Z1a�X�[ �b W U [ R XvO[ T s R ^ U jn| R X�Z�] ^ [ X�\�u
� + 
 �! � " i�j�[ T ] ��W�h-| S ]6s�W T b W�^ ^ [ ] Z R a U [ X9g T WY`�] S S ] � ����� �AU j�a T }	^ ] S W U [ R X T WY^ ]
^ ] |�^ ] T ] X U ] Z/` �nU j�] U � |]-t ������v � � � u

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

z�a�` T U [ U a U [ R X T W�^ ]�[ h-| S ] h-] X U ] Z*` �-S [ T U T�RYf |�W�[ ^ T }�WYX�Z U j�a T W T h-W S S�U j�] R ^ �*RYf � � � � ) � �
� � � � � � � � � �6t ^ ] |�^ ] T ] X U ] Z1` �6U j�] U � |�]-t � � ��v � ( � � vO[ TOf R ^ h-W S [ m ] Z�uAi�j�]<� � � ��0 f a�X�b U [ R X
[ T ] W T �nU R Z�] �X�];s	[ U j1|�^ [ h-[ U [ d�];^ ] b a�^ T [ R X�u	_�X1[ X U ] ^ ] T U [ X�\-W T |] b U [ T j R s U j�]=X�W U x
a�^ W S |�WY^ U [ W S [ U �6R f�U j�[ TOf a�X�b U [ R X6[ T W�b b R h-h R Z�W U ] Zn` � h-WYc�[ X�\ U j�]�[ X�d R cY] ^ T a�|�| S � W
Z�] f W�a S U dYW S a�];[ Xnb W T ] S R�R c�a�|n[ T X R U	T a�b b ] T T f a S u
- +�� 
�� � � ��
 0�) � �!% % ���(�

� � � ��0 E �&� 	  �
� � � ��0 E �nt t ��� � v"� � ��
 v� if

E �� then � else � � � ��0 E ����

i�j�] ^ ]=[ T W S T R WYXn[ X�Z�a�b U [ R Xn|�^ [ X�b [ | S ] f R ^�W T T R b [ W U [ R X S [ T U T u
� -�+��� +�
 0�� � �! � % � � 
����������

� � 	�>4t = ��! � � # �-t � � v;@C�6t t �,� !�v;� ��� � v v;@A�-t 
 v #

� � � � � 
�� �����
� ]�Z�] �X�]	W T [ h-| S [ �] Z T ] U�R f�U ] ^ h T u�i�j�]	h-W � R ^�Z�[ ��] ^ ] X�b ]�[ TAU j�W U�U ] ^ h T WY^ ]	`�[ X�WY^ �
U ^ ] ] T [ X T U ] W�Z R f � x WY^ �;U ^ ] ] T u�i�j�[ T [ T X RYU W T [ \�X�[ �b W�X UAS [ h-[ U W U [ R X�} W T y�W�a S T R X=W�^ \Ya�] T u
- +�� 
�� � � ��
 0�0 � �#+� 
 % �

�2����w*��� �+5 � � � �
� � ) � � w*��� �+5 � � � �
� � �'�2w*�+5 � � � ��� �+5 � � � ��� �95 � ��� �

{ � �



- +�� 
�� � � ��
 0 � � � �! � ���� +/% � 
 � � +� 
 " ����� � � � w(�35 � ��� ��� � � � � �

� ��� � � � t �6��� E v� � E �
� ��� � � � t � � ) � � � vB � �

� ��� � � � t � � �'�'� %/vB ����� � � � � � ����� � � � %

E ��� � E ��� � � � t E � ����� � � � t �6��� t 
 v v v � t 
 � E v
����� � � � � � ����� � � � %

� � � � � � � � E ��� � � � �

����� � � � t � �����'� �=v � ����� � � � t � ������% �=v
� � � � � � E ��� � � � � )�( � ��t ����� � � � ��v

- +�� 
�� � � ��
 0 � � � ������ % � -�+/� �!� � 
 � � � " 	 wMw(�+5 � � � �!� �+5 � � � �!� � ��� �

� 	 w�t �6��� E vB � � � � �
� 	 wt � � ) � � � vB � � � � �

� 	 w�t � �����'� %/vB t � ��� � � � % � � 	 w(��� � 	 w$%/v

r RYU [ b ] U j�W UnU j�[ T Z�] �X�[ U [ R X#[ h-| S [ ] T-U j�W UnU j�] R b b a�^ T b j�] b c#[ T WYb U a�W S S � W��� � � � 
T a�` R b b a�^ ^ ] X�b ]=b j�] b c�w f R ^�] ��WYh-| S ]Y}[ U [ T X RYU�U ^ a�] U j�W U �6��� E 	 w �6��� E u
- +�� 
�� � � ��
 0 � � 	 � .�+ ��!#� � +/ 
 " 5 � ��� � � ( � �;w$�+5 � � � ��� ) 5�� �

5 � ��� � � ( � �=t �6��� E v� �
5 � ��� � � ( � �=t � � ) � � � vB �

5 � � � � � ( � �=t � � �'�'� %/vB 4'5 0�t 5 � ��� � � ( � ��� �C5 � � � � � ( � � %/v

� � � � � � � ��� �
	 �
���
	 �����

z�a�` T U [ U a U [ R X T W�^ ]6^ ] |�^ ] T ] X U ] Z9` � W T T R b [ W U [ R X S [ T U T WYX�Z�W�|�| S [ ] Z�` ��U j�] f R�S S R s	[ X�\
Z�] �X�[ U [ R X�u � ]�s	[ S S ] h-| S R �6U j�];WY`�`�^ ] d�[ W U [ R X�� � 5$� � �;Dt � � �C5 � ��� �;v � ( � � u

- +�� 
�� � � ��
 0 � � 	 � ��% � � � ��� � ��
�� � 
 � ��� "�� w(�+5 � � � �!� � � 5$� � � � �+5 � ��� � �

t �2��� E � � vB � � � ��0 E t �2��� E v �
t � � ) � � � � � vB � � ) � � �

t � � �'�'� % � � vB � �����*t � � � v�t % � � v

{ �Y�



� � � � � % � 
 � � � 	 � �
� � � � � � � � � t � 	 w ��v;@�t � � � 	 w � � � v
� ��� � � � � � � � ?�t �2��� t E v 	 w�� v;@�t � � t E � � � � v � � � �C� � � v
� ��� � � � � � � t � � ��� � � � v � ='E # E � ����� � � � t � v;@ �6��� t E v � � � �6��� t E v � �
� � � 
 � � E ��� � � � � � ? E � � ��� � � � t � v;@ � � t E � ��v � � � �C� � �
� ��� � � � � � � � E � � ��� � � � t � v"@ 
 � ����� � � � t � � t E � �2��� t 
 v v � � � v
� � � � � � � 
 � � � � t � � # t �,� �2�����Kv % v��!�

� � ���! � � � ��
 % � ��% � � � ��� � ��
�%
z�a�` T U [ U a U [ R X T W�^ ];] � a�W S [ f X R*U ] ^ h b WYX1Z�[ T U [ X�\Ya�[ T j U j�] hnu

- +�� 
�� � � ��
�� � � � �����! � � � � � 
 � � � " ��� w$� � 5$� � ��� � � 5$� � � � ������ �

t � ��� � v" = � #$� � � �C� � �

� � � � � � � � � � t � � � � v�� = � #$� � � �C� � �
� � � @A� � � � >

� � � � � � � � � E � � � � @ � � � �&>
� ���2�%@A� ��� � @ � ��� �

� � � � � � � � � � ~ t � � � � v,>��6t � � �Yv t � � ��v"@A�-t � � � v t � � � v
� � � � � � � � � � � ~ t � � � �Yv,>��6t � � �Yv t � � ��v"@A�-t � � � v t � � � v
� � � � � � � E � ��
 t 
 � �2��� t 
 v � � v � � � � � �

� � 
����% � � � ��
 ��!#% � ��% � � � ��� � ��
�%
- +�� 
�� � � ��
������ � � 
 � � � � w(� � 5$� � � � � � 5$� � ��� � � 5$� � � �

� 	 � � 
  � 

t t ��� � v � � ��
 v � � 
  t �$� � � � 
 v � � t ��
 � � 
 v

{ � �



� � �	� % � 
 ��� � 	 � �
� � � � � � � �	� t � � t � � � v v � t t � � ��v � � v
� � �	� � � � � � t � � �Yv � � � � � � t � � � v
� � � � � � � � � t #���� � # � v;@ t �$��� � ��� v;@ t t # � � �'� v � � t # � � �$� v v
� � �	� � � � � � � � � � � t � � � ��� � v;@�t t � � ��v � ��� � � � v

- � 
 �!� 
 �!
��  �!
���+ ��! ��% � ��% � � � ��� � ��

- +�� 
�� � � ��
���� � - � 
 �!� 
 " � 1 � ��w(� � 5$� � � � � � � � �

� 1 � �3� 	  � �
� 1 � �=t t �$� � v � � ��
 vB if �6��� t ��v�� � then t � 1 �����
 v68�� � � else t � 1 � � ��
 v � � � �
- +�� 
�� � � ��
���) � � �!
���+�" � � � ) /��;w$� � 5$� � � � � � � � �

� � � ) /���t ��
 v" � � !$# � � � � 1 � �*t ��
 v #'! � � ��� � � � t �2��� t ��v � ��
 v �

� ��� � � � � t E � � 1 � �*t � v v �3?�t �2��� t E v � � � �2��� t E v v
� � � � � � � � � E � � � � ) /���t � v � ��
 # 
 � � 1 � �*t � v

> E � � ��� � � � t �2��� t 
 v � � v
� � E ��� � � � � � t � � � � � v�� t � 1 � �=t � v�� ����� � � � t � v���� �Yv
� ��� � 
 � � E � � 1 � �*t � v"@3?�t E � � � � ) /���t � v v;@A? E � � ��� � � � t � � � v
� ��� � 
 � � ~ E � � 1 � �*t � v,> E � ����� � � � t � � � v"@ E � � � � ) /���t � v
� ��� � � � � � E � � ��� � � � t � � � v;@ E � � � � ) /���t � v�� E � ����� � � � t � v
� � � � � � � E � � � � ) /���t � v"@ � 
 # 
 � � 1 � �=t � v

> E � � ��� � � � t �2��� t 
 v � � v
��� � � � � � � � � � ��� � � � t � 1 � �=t � v�� � � � ) /��Yt � v���� �Yv

� = � # � 1 ���*t � v�� ����� � � � t � � � v���� �
� � � � � � � � � ��� � ! ?�t � � � � ��v"@ � �6#�� � � 1 � �=t � v

*,�� +�� +/
�+� �! � -��!

- +�� 
�� � � ��
���� � � � 
 � � � "�� w$� � 5$� � � � � � 5$� � � � ������ �

� � �  � ��# � ���2� � �

{ � &



�A� � � � � � � � � t � � � v�� � ��# � � � t � � ��v
�A� � � � � � % � 
 � 	 � �

� � � � � � ��	 ��� � �
k X�[ �] ^ T W�^ ] T a�` T U [ U a U [ R X T�U j�W U h-WYcY] U ] ^ h T ] � a�W S u lnR�T U \�] X�] ^ W S a�X�[ �] ^ T b WYX�`]
[ X T U WYX U [ W U ] Z U R \�] U WYX � a�X�[ �] ^ u

- +�� 
�� � � ��
���0 � � )�( ��� � " w(� � 5$� � � � �95 � ��� ��� �+5 � ��� ��� ������ �

� )�( ����� � ����Dt � � � � � � � v

� � � � � � � � � � � � )�( ��� �"#-t � �����:���v�t � ����� E 
 v;@
� )�( ��� �"#D� E > � )�( ��� �"# � 


� � � � � � � � � � � ? E � � ��� � � � t � v6> ? E � ����� � � � t ��v,> � )�( ����� � ���
@ � )�( ��� �At t E � �Yv � � � v6��

- +�� 
�� � � ��
�� � � ��� � " � � 5$� � ��� �+5 � � � ��� �+5 � � � ��� � ��� �

��� � � ��� � )�( ��� � � ���%> = � # � )�( �����'�:�� @ � � �

� � � � � � ��� � � �� � = � # � )�( �����'�:�� � � � �
� � � � � � � � � � ��� ? �2��� t E v 	 w���@ ��� � # t E � � v %�t �2��� E v,�
� ��� � ! � ��� � � �� � ��� � � �&�

� � � � � � ��	 
 �

r R s�sO]=\Y[ d�] U j�];a�X�[ �b W U [ R XnW S \ R ^ [ U j�hnu
{ �Y�



- +�� 
�� � � ��
�� � � � 
�� ! � wt �+5 � ��� � � �+5 � � � �;v�� � � 5$� � � � � � 5 � � �

� )�( � ��t � � ) � � � � � � ) � � � v�� if t � � � v then 4����D� � 	 else � � ) �
� )�( � ��t � � ) � � � � � � �'�'� %/v��	� � ) �
� )�( � ��t � � ) � � � � �2��� E v��C4�� �:� # t E � � � ) � � � v %
� )�( � ��t �2��� E � ��v�� if t �6��� E 	 w(��v then � � ) � else 4����D� # t E � ��v %
� )�( � ��t � � �'�'� % � � � ) � � �Kv�� � � ) �
� )�( � ��t � � �'�'� % � �6��� E v�� if t �2��� E
	 w � � �'�'� %/v then � � ) �

else 4�� �:� # t E � � ������� %/v %
� )�( � ��t � � �'�'� � % � � � ������� � % � v��

case
� )�( � ��t � � � � � v

of � �
) �	� �	� � ) �

��4�� �:��#�� � case � )�( � ��t % � � #�� %%� � #�v
of � �

) � � � � � ) �
��4�� �:� � � �C4����D�Yt # � ��v

� +/ 
 � 
��/� � ��
  +/ �/� � ��


i�j�] U ] ^ h-[ X�W U [ R X-^ ] S W U [ R X f R ^ U j�]�a�X�[ �b W U [ R X-W S \ R ^ [ U j�h R |] ^ W U ] TOR Xn|�WY[ ^ TOR fKU ] ^ h T
WYX�Z6b j�] b c T �^ T UOf R ^�W=|�^ R |] ^ T a�` T ] U ^ ] S W U [ R X R X U j�]�dYW�^ [ WY` S ] T WYX�Z U j�] X f R ^ T h-W S S ] ^
T [ m ] T uOi�j�] T ]=WY^ ];|�a U	U R \�] U j�] ^�` � h-WY|�|�[ X�\*[ X U R W S ] ��[ b R \�^ WY|�j�[ b�b R h*`�[ X�W U [ R X-s	[ U j
WYX4[ X�d�] ^ T ]6[ h-WY\�] u6i�j�] T ] b R X�Z�] S ] h-] X U [ X U j�]-b R h-| R a�X�Z4^ ] S W U [ R X/[ T ] ��W�b U S �/U j�]
^ ] S W U [ R X�W S |�^ R Z�a�b U�RYfKU j�] T [ m ]�h-] W T a�^ ] }�`�a U�U j�W U [ TOT a�` T a�h-] Z6[ X U j�] S ] ��[ b R \�^ WY|�j�[ b
b R h=`�[ X�W U [ R X�u

- +�� 
�� � � ��
�� � � � � 
1wt t �+5 � � � � � �+5 � ��� �;v �;t �+5 � � � � � �+5 � ��� �;v v � � � �

� ��
� ( ) � ( �:��/��$t  ��� � � � � t  ��� t �D� � � 5�� �<5 � ��� � � ( � � v�t �:� � � 5�� �<5 � ��� � � ( � � v v v
t t  	t �,� !�v # � ��� � � � � � ����� � � � !�v �6t  �,# ��v v

� j�] X U j�];^ ] b a�^ T [ R X1] � a�W U [ R X T�U R \�] U j�] ^�s	[ U j � ��
/W�^ ] T a�`�h-[ U U ] Z U R TFL } U j�]f RYS S R s	[ X�\6^ ] T a S U T W�^ ]*^ ] U a�^ X�] Z�w;Wnb R X T U ^ W�[ X�] Z T ] U;RYf ] � a�W U [ R X T }�Wnb R X T U ^ W�[ X�] Z4[ X�x
Z�a�b U [ R Xn|�^ [ X�b [ | S ]Y}�WYX�Z U j�] U ] ^ h-[ X�W U [ R X6b R X�Z�[ U [ R X T t U j�];b R X T U ^ WY[ X U T v u

{Y� �



� -�+��� +�
 � � � � 
�� ! � � ����� �������
{ # � )�( � ��t � � ) � � � � � � ) � � � v � if

� � � then 4�� �:��� 	 else � � ) �~ # � )�( � ��t � � ) � � � � � �����'� %/v�� � � ) �
� # � )�( � ��t � � ) � � � � �6��� E v �A4�� �:� # t E � � � ) � � � v %
��# � )�( � ��t �6��� E � ��v�� if t �2��� E 	 w(��v then � � ) � else 4����D��# t E � ��v %� # � )�( � ��t � �����'� %�� � � ) � � ��v�� � � ) �
��# � )�( � ��t � �����'� %�� �2��� E v�� if t �6��� E 	 w�� �����'� %/v then � � ) �

else 4����D��# t E � � � �'�'� %/v %

� #
���
�
� �
� ��
6�
t t �+� � � � v � t � � �'�'�+��% � � � � �'�'� � %%� v v�� � � 
,�
= #�# � )�( � ��t � � � � � v��C4�� �:� #

@ t t % � � #�� % � � #�v � t � � �'�'� � % � � � � �'�'� � % � v v � � ��


� ��
�


� )�( � ��t � � �'�'�+��% � � � �����'� ��%%� v��

case
� )�( � ��t �+� � � � v

of � �
) � � � � � ) �

��4�� �:�
# � �
case

� )�( � ��t % � � #�� % � � #�v
of � �

) �	� �	� � ) �
�$4����D��� � �C4����D��t # � �Kv

��a�^�\ R W S [ TOU R |�^ R d�];W�X�Z1] S [ h-[ X�W U ] U j�] U ] ^ h-[ X�W U [ R X6b R X T U ^ W�[ X U T	R Xnb S WYa T ] � u�i�j�]
sO] S S f R a�X�Z�] Z�X�] T TORYf � ��
�}�WYX�Z6W S T R;U j�]	[ X�X�] ^ U ] ^ h-[ X�W U [ R X*b R X�Z�[ U [ R X�}�b W�X-`�]�|�^ R d�] Z
T U ^ WY[ \�j U f R ^ sOW�^ Z S � WYX�Z�] S [ h-[ X�W U ] Z�u � R s�] d�] ^ } U j�]nX�] T U ] Z9^ ] b a�^ T [ d�]nb W S S [ T X R U-T R
T [ h-| S ] u�i R j�] S |n[ Xn|�^ R d�[ X�\-[ U }�sO];s	[ S S a T ] U j�] f R�S S R s	[ X�\=[ X�Z�a�b U [ R X U j�] R ^ ] h�s	j�[ b j
R a�^�h-W�b j�[ X�] ^ � j�W T W�a U R h-W U [ b W S S � |�^ R d�] Z�u
� -�+��� +�
 � � � � 
�������� � ��
 � ����� �������� � � � � 
,�

t t � � � � � v � � ������� � % � � � �����'� � % � v � � � 
 �


= ��#�t =�� � #'�Dt � � ) � � � � � � ) � � � v vD>
t =�� � % #'�Dt � � ) � � � � � �����'� %/v vD>
t =�� E #'�Dt � � ) � � � � �6��� E v vD>
t =$E �C#'�Dt �2��� E � ��v vD>
t = � % �,#'��t � ������� %�� � � ) � � ��v vD>
t = � % E #'�Dt � � �'�'� % � �6��� E v v:>
t = �+��% � � � %%� #
t = #�# � )�( � ��t �+� � � � v��C4�� �:� #

@ t t % � � #�� %%� � #�v � t � � �'�'�+��% � � � �����'� ��%%� v v � � ��

@A�Dt % � � #�� % � � #�v v

> �Dt � � � � � v;@C�Dt � � �'�'� � % � � � �����'� � % � v v
@

=$E E � #'�Dt E � E � v

{Y��{



� � � � � 
�� ����	 �� �
	 ���

� -�+��� +�
 ����� � � 
 � % .$+�  ! ����
���+/� � � � � � 

�  � � � u � � � � [ T sO] S S f R a�X�Z�] Z�u	i�j�]=dYWY^ [ W�` S ] T [ X1W U ] ^ h'WY^ ]��X�[ U ]Yu	i�j�]*a�X�[ R X RYfAU s R
�X�[ U ] T ] U T [ T �X�[ U ] uA_ S S h-] W T a�^ ] f a�X�b U [ R X T W�^ ]�s�] S S f R a�X�Z�] Z�u��K] ��[ b R \�^ WY|�j�[ bO|�^ R Z�a�b U
WYX�Z1[ XYd�] ^ T ];[ h-W�\Y]�` RYU jn|�^ R |�WY\�W U ]�sO] S S f R a�X�Z�] Z�X�] T T u u
r R s�sO]=|�^ R d�] U j�] U ] ^ h-[ X�W U [ R X6^ ] S W U [ R XnWY|�| S [ ] Z U R*U j�];[ X�X�] ^	b W S S w

� -�+��� +�
 ��� � � 
�
�+/$� +/ 
 � 
��/� � ��
 ����
���� � � ��
 �
t t �+� � � � v ��t � �����'�+� % � � � � �'�'� � %%� v v � � � 


�  � � � u/o�[ U j�] ^�% � R ^�% � [ X U ^ R Z�a�b ]6X�] s�dYW�^ [ WY` S ] T;R ^ U j�] � Z R X � U u4g f�U j�] � Z R }As�]
WY|�| S � � � � � } U j�] �^ T U |�^ R � ] b U [ R X RYfKU j�] U ] ^ h-[ X�W U [ R X-^ ] S W U [ R X�uAg f�U j�] � Z R X � U�U j�] X6s�]
WY|�| S �6U j�] T ] b R X�Z1|�^ R � ] b U [ R X�w � � [ T�T h-W S S ] ^ U j�W�X � � �'�'� � % � W�X�Z�� � [ T�T h-W S S ] ^
U j�WYX � �����'� ��%%� u� ]	] S [ h-[ X�W U ] U j�] T ] U s R b R X T U ^ W�[ X U T�f ^ R h U j�]	^ a S ] T W�X�Z U j�]	[ X�Z�a�b U [ R X U j�] R ^ ] hnu
g X U j�]O|�^ R�RYf�RYf�U j�]OX�] T U ] Z U ] ^ h-[ X�W U [ R X;b R X�Z�[ U [ R X�} sO]�s	[ S S X�] ] Z U j�] f R�S S R s	[ X�\ S ] h-h-W
[ X T ] d�] ^ W S�R f�U j�];`�W T ];b W T ] T uOg U [ T W-b S a�h T �6f R ^ h*a S W U [ R X/t ^ ] � a�[ ^ [ X�\ U s R b R X � a�X�b U T }
] W�b j1s	[ U j/] ��W�b U S �1U j�] T WYh-]*|�^ R�RYf v R f Wnh R ^ ]=\�] X�] ^ W S�U j�] R ^ ] hn}�s	j�[ b j1s�]*Z R X RYU
|�^ R d�] u
� -�+��� +�
 ��) � &��! +� � 
���
t ? �6��� � 	 w(��v,>�t # t �6� ��v % �!#�v;@
= % ��%%� #At t t % � � #�� %%� � #�v � t � � �'�'� % � � � � �'�*t �2�����Kv %%� v v�� � � 
�v

> t t t % � � #�� % � � #�v � t � ������t �6��� �Kv % � � � � �'�'� % � v v � � � 
�v
_ UOU j�]	d�] ^ �6S W T UOT U ] | RYfKU j�] U ] ^ h-[ X�W U [ R X-|�^ R�R fKf R ^ U j�]	X�] T U ] Znb W S S }�s�]�X�] ] Z U j�]

f RYS S R s	[ X�\ S ] h-h-W;W�` R a U�� ��
Ku�� R�RYT ] S � }�[ UOT W ��T�U j�W U�� ��
1[ \YX R ^ ] T W=b ] ^ U W�[ X6WYh R a�X U
R f�U ] ^ h T U ^ a�b U a�^ ]Yu � ];W S T R X�] ] Z U j�] f W�b U	U j�W U � � 
1[ TOU ^ W�X T [ U [ d�] u
� -�+��� +�
 ��� � � � 
 �!% % � �(�

t t � � � v � t � ����� � t � � �'� � � v � � � �'� ��t � � �'� � � v v v�� � � 

@

t t � � � v � t � �����*t � ����� � � v � � � � �'�*t � � �'� � � v � v v � � ��
6#
� -�+��� +�
 ��0 � � ���$�  �!
�% � � � � ) � ( � ( � � � � 

r R s;} �X�W S S � }�sO];W�^ ];W U�U j�];b ^ a�� R f�R a�^�Z�] d�] S R |�h-] X U u
� -�+��� +�
 � � � � +/% � +�� � +/ 
 � 
��/� � ��
 ����
���� � � ��
 �

� )�( � ��t � � � � � v��A4����D��#
@

t t % � � #�� %%� � #�v � t � � �'�'�+��% � � � ������� � %%� v v � � ��


{Y�Y~



�  � � � u�i�j�]��^ T U�U j�[ X�\*sO];Z R [ T ^ ] T U ^ [ b U�U j�] T b R |�] T	RYf % ��WYX�Z�%%� u�i�j�a T [ U	T a � b ] T
U R |�^ R d�]

= � � � � #�# � )�( � ��t � � � � � v��A4�� �:�'# @
= % ��%%� #�t t % � � #�� %%� � #�v � t � � �'�'�+��% � � � ������� � %%� v v � � ��


r R sDs�]-[ X�Z�a�b U s	[ U j4i�j�] R ^ ] h � �1WYX�Z T [ h-| S [ f � s	[ U j U j�]-^ ] s	^ [ U ]-^ a S ] T;f R ^ � )�( � ��u
t g UOU a�^ X T�R a U�U j�W U [ X U j�[ T |�^ R�R f }�s�]�s	[ S S�R X S � X�] ] Z U j�] �'� � �  � ) �  � �  � ^ ] s	^ [ U ]	^ a S ] T }
� ( � ( b S WYa T ] T { x � RYf i�j�] R ^ ] h �Y��u v�i�j�[ T ] S [ h-[ X�W U ] T	U j�]-b W T ] T s	j�] ^ ] � )�( � �nb W�X R X S �
f WY[ S w ~ W�X�Z � u � f�U j�];^ ] h-W�[ X�[ X�\*`�W T ];b W T ] T } � W T ] { [ T ] W T �6U R b j�] b c}�WYX�Z � W T ] T � }
��}WYX�Z1�*W�^ ];W S S [ X T U W�X�b ] T	R f�U j�] R ^ ] h E ��� � 
 � � � u
� " t t % � � � 	 � %%� � � 	 v � � ������t � � ) � � � v % � � � � �'�*t � � ) � � � v %%� v � � � 
Ku

) " t t % � � # t �6� � � ) � � � v % � % � � # t �6� � � ) � � � v % v �t � �����*t � � ) � � � v % � � � �����=t �2��� ��v % � v v � � ��


�'" ?�t �2��� � 	 w ��v,>�t # t �6� ��v % �C� � � � ��vA@t t % � � #�� %%� � #�v � t � �����*t �6��� �Kv % � � � � �'�'� %%� v v � � ��


� "
?�t �2��� � 	 w�� �����'� %/vC@
t t % � � # t �6� � �����'� %/v % � % � � # t �6� � �����'� %/v % v �
t � �����*t � �����'� %/v % � � � �����*t �6��� ��v % � v v � � ��


i�j�[ T�S ] W d�] T�U j�];^ ] b a�^ T [ d�];b W T ]Yw�
�
�
�
�
� case

� )�( � ��t �+� � � � v
of � �

) � � � � � ) �
��4�� �:�'# � � � case t � )�( � ��t % � � # � � % � � # � v

of � �
) � � � � � ) �

��4�� �:��� � � 4�� �:��t # � � ��v v

�
�
�
�
�

� �A4����D�'#
@

= ���&# t t � � #�� � � #�v � � � �'��t � � �'�'� � % � v2��� � ������t � � �'�'� � % � v
�=v � � � 

i�j�] U s R [ X�Z�a�b U [ d�]�j � | R U j�] T ] T WY^ ]
= # � # � )�( � ��t �+� � � � v��A4����D�'# � @

t t % � � # � � %%� � # � v � t � �����'�+� % � � � � �'�'� � %%� v v�� � � 
 @
= #�� # � )�( � ��t % � � # � � %%� � # � v��C4�� �:�'#���@

= ��� #�t t � � # � � � � # � v � t � ������t % � � # � v ��� � � �'��t % � � # � v �=v v � � � 

t � u � v

WYX�Z
= # � # � )�( � ��t �+� � � � v��A4����D�'# �3@

= % ��%%� #�t t % � � # � � %%� � # � v � t � �����'�+� % � � � � �'�'� � %%� v v � � � 
,# t � u & v

{Y� �



l W�c�[ X�\6W-b W T ]=WYX�W S ��T [ T	R X � )�( � ��t �+� � � � v }sO] T ] ] U j�W U	U j�] � � ) �=b W T ]=[ T dYW�b a�x
R a T S �1U ^ a�] � W S U ] ^ X�W U [ d�] S � } T a�|�| R�T ] U j�W U 4�� �:��# � [ T	U j�]*^ ] T a S U u � ]*b W�X4WY|�| S �1U j�]
T ] b R X�Z1[ X�Z�a�b U [ R Xnj � | RYU j�] T [ T�U R |�^ R d�]

= % � % � #�t t % � � # � � % � � # � v � t � � �'�'� � % � � � � �'�'� � % � v v�� � � 
 t � u ��v
WYX�Z U j�] ^ ] f R ^ ] U j�]��^ T U [ X�Z�a�b U [ R X6j � | R U j�] T [ T b W�Xn`�] T [ h-| S [ �] Z/t U s	[ b ]�� v U R-R ` U W�[ X
= # � # � )�( � ��t % � � # � � % � � # � v��C4�� �:�'# � @

= ��� #�t t � � # � � � � #�� v � t � ������t % � � # � v ��� � � �'��t %%� � # � v �=v v � � � 
,#
t � u { ��v

WYX�Z U j�];\ R W S�U s	[ b ] U R \�] U�U j�] f R�S S R s	[ X�\=\ R W S w��
case t � )�( � ��t % � � # � � %%� � # � v v
of � �

) �	� �	� � ) �
��4����D��� � �C4����D�Yt # � � �Kv

��
�C4�� �:�'#

@� t � � #�� � � #�v �
t � ������t � �����'�+� % � v2��� � ������t � �����'� ��%%� v
�*v � � � ��
6#

� ];X R s�h-W�cY];W-b W T ]=WYX�W S ��T [ T	R X � )�( � ��t % � � # � � % � � # � v u�_	\�WY[ X�} U j�] � � ) �;b W T ]=[ T
dYWYb a R a T S �1U ^ a�]Y}KW�X�Z T RnT a�|�| RYT ] U j�W U 4����D� ��[ T	U j�]*^ ] T a S U u � ]*WY^ ] S ] f U s	[ U j U j�]
\ R W S

t 4�� �:��t # � � ��v��C4�� �:�'#�v
@� t � � #�� � � #�v �
t � ������t � �����'�+� % � v2��� � ������t � �����'� ��%%� v
�*v � � � ��
6�

WYX�Z�j�] X�b ] U j�]4\ R W S t ` � a T ] R f*U j�]4[ X � ] b U [ d�[ U �#R f 4����D�4W�X�Z�W S T R�U j�] U j�] R ^ ] h
� � � � � � � ��� v� t � � # � � �'� � � # � � ��v �

t � ������t � �����'�+� % � v2��� � ������t � �����'� ��%%� v
�*v � � � ��
6#
� ];b W�XnW S T R=f a�^ U j�] ^ T [ h-| S [ f � t � u { ��v U R \Y] U

= ���&#
� t � � �'� � � �Kv �
t � � �'��t % � � # � v ��� � � �'��t %%� � # � v �=v � � � ��
,# t � u {�{ v

� ];b W�X U j�] Xn[ X T U W�X U [ W U ]*t � u {�{ vO` � �*)� � � # � WYX�Z��*)��� � # � U R |�^ R d�]� t � � # � � �$� � � # � � �Kv �
t � � �'��t % � � # � v t � � # � v � � � �'��t % � � # � v t � � # � v v � � � ��
6# t � u {Y~ v

� �6U j�];Z�] �X�[ U [ R X RYfAT a�` T U [ U a U [ R X�} U j�[ T [ T ] � a�W SKU R� t � � # � � �'� � � # � � ��v �
t � ������% �2� � # � � � � �'��%%��� � # � v � � � ��
6# t � u { � v

{Y� �



i�j�[ T W S S R s T a TAU R a T ] U j�] f W�b UAU j�W U � ��
6[ T�U ^ WYX T [ U [ d�] U R ^ ] Z�a�b ] U j�]�\ R W S�U R�T j R s	[ X�\� t � ������% � � � # � � � � �'��% � � � # � v �
t � ������t � �����'� � % � v2��� � ������t � �����'� � % � v
�*v � � � ��
6#

� ]=b WYX/X R s [ X T U W�X U [ W U ]-t � u ��vOs	[ U j % � )� � � �'�
% � ��WYX�Z % � )� � � �'�
% � � U R
|�^ R d�] � t � ������% �2� � # � � � ����� %%��� � # � v �

t � � �'�'�+�	t � ������% �2�*v � � ������� ��t � � �'��%%���=v v � � � ��
,#
� � � � � � � � X R s�WY|�| S [ ] T u
� [ U j U ] ^ h-[ X�W U [ R X�|�^ R d�] Z�}YsO] �X�W S S ��R ` U WY[ X;W�|�^ [ T U [ X�] T ] UARYf ^ a S ] T W�X�Z;[ X�Z�a�b U [ R X

U j�] R ^ ] hnw
� -�+��� +�
 � � � � 
�� ! � ��� 
��! # �� +/% �

� )�( � ��t � � ) � � � � � � ) � � � v�� � �4t � � � v6� � � � 4����D��� 	 � 
 � � � � ) �
� )�( � ��t � � ) � � � � � � �'�'� %/v��	� � ) �
� )�( � ��t � � ) � � � � �2��� E v��C4�� �:� # t E � � � ) � � � v %
� )�( � ��t �2��� E � ��v�� if t �2��� E
	 w(��v then � � ) � else 4����D� # t E � ��v %� )�( � ��t � � �'�'� % � � � ) � � �Kv�� � � ) �
� )�( � ��t � � �'�'� % � �6��� E v�� if t �2��� E
	 w � � �'�'� %/v then � � ) �

else 4�� �:� # t E � � ������� %/v %
� )�( � ��t � � �'�'�+��% � � � ������� � %%� v��

case
� )�( � ��t �+� � � � v

of � �
) �	� �	� � ) �

��4�� �:��#�� � case � )�( � ��t % � � #�� % � � #�v
of � �

) �	� �	� � ) �
��4�� �:��� � � 4�� �:��t # � ��v

� -�+��� +�
 � � � � 
�������� � ��
 �'� 
��! �
= ��# t =�� � #,�Dt � � ) � � � � � � ) � � � v v:>

t =�� � %�#'�Dt � � ) � � � � � � �'�'� %/v v:>
t =�� E #'�Dt � � ) � � � � �2��� E v v:>
t ='E �A#'�Dt �6��� E � ��v v:>
t = � % �6#'�Dt � � �'�'� % � � � ) � � �Kv v:>
t = � % E #'�Dt � �����'� %�� �2��� E v v:>
t = � � % � � � % � #
t = #�# � )�( � ��t � � � � � v��A4����D��# @A�Dt % � � #�� % � � #�v v,>���t � � � � � v
@C�Dt � � �'�'�+��% � � � �����'� ��%%� v v

@ =$E E � #'�Dt E � E � v

{Y�Y�



� � � � � � ���
� � ���
� � � �
_	^ h-] Z�s	[ U j U j�] T ] } U j�]6b R ^ ^ ] b U X�] T T-R f � )�( � �/b W�X�`]n] T U W�` S [ T j�] Z�u k X S [ cY] l WYX�X�W
WYX�Z � W S Z�[ X�\�] ^ }�sO]�Z R X � U X�] ] Z6[ Z�] h-| R U ] X�b ] U R |�^ R d�] U j�W U�U j�]�W S \ R ^ [ U j�h |�^ R Z�a�b ] T
h RYT U x \Y] X�] ^ W S a�X�[ �] ^ T u;t i�j�] � a T ] Z1[ Z�] h-| R U ] X�b ];W U W-b ^ a�b [ W S | R [ X U [ X U j�] [ ^ U ] ^ h-[ x
X�W U [ R X6|�^ R�RYf u v*i�j�[ T Z�^ W�h-W U [ b W S S �-T [ h-| S [ �] T�U j�];|�^ R�RYfAR f b R ^ ^ ] b U X�] T T u
� -�+��� +�
 � � � � 
�� ! � ��� & +/% * � ���

= #�# � )�( � ��t ��� �*v �A4�� �:��# @ ��� � #<���
�  � � � u#� � [ X�Z�a�b U [ R X9a T [ X�\4i�j�] R ^ ] h ��& u#i�j�]/`�W T ]1b W T ] T WY^ ]1] [ U j�] ^ U ^ [ d�[ W S } R ^
a T ] U j�] S ] h-h-W�� � � � � � � � � � ����u	g X U j�]=^ ] b a�^ T [ d�]=b W T ]Y} U j�] f WY[ S a�^ ];`�^ WYX�b j�] T WY^ ]
U ^ [ d�[ W S u=i�j�a T W T T a�h-] U j�W U � )�( � ��t � � � � � v � 4����D�
#nW�X�Z � )�( � ��t % � � #�� % � � #�v �
4����D���4j RYS Z�u�_ S T R W T T a�h-]

��� � �9t % � � #�v�t %%� � #�v$W�X�Z
��� � #��+� � �

g U ^ ] h-WY[ X T	U RnT j R s ��� � t # � �Kv*t � �������+� % � v=t � � �'� � � %%� v u=g U [ T [ h-h-] Z�[ W U ]
f ^ R h U j�]*Z�] �X�[ U [ R X T	R f ��� � W�X�Z � )�( �����AW�X�Z U j�] U j�] R ^ ] h � � � � � � � ��� U j�W U # � �
a�X�[ �] T t � � �'�'�+��% � vKW�X�Z6t � � �'��� � %%� v � s�]OX R s T j R s U j�W U # � �6[ T h RYT U \�] X�] ^ W S u
_ T T a�h-] U j�W U �/a�X�[ �] T t � � �'�'� � % � vOW�X�Z4t � �����
� � % � v }'� ( � ( }

� � � � ��� � � � W�X�Z
% � � � �!% � � �6#

i�j�] ^ ]-[ T W � T a�b j U j�W U � ����# � �6`�] b WYa T ]�#n[ T h RYT U \�] X�] ^ W S u-� � d�[ ^ U a�] RYf�U j�[ T }
t % � � #�v � � � t % � � #�v � ��u*i�j�a T�U j�] ^ ]*[ T W � T a�b j U j�W U � ����� � � `] b W�a T ] ��[ T
h RYT U \�] X�] ^ W S u � ]�s	[ T j U R |�^ R d�] � ��# � � � # � � � ��}�W�X�ZnZ R-T R W T�f RYS S R s T w

� ��# � � � # � � � �
� � ��# # � ��� � # � � � �
� � ��# # � ��� � # � t � � ��v
� � ��# � ����� � �
� � ��# � � � ��� � � �
� � ��# � � � �

� ��+ 
���!� +�
���+
i�j�]*b R ^ ^ ] b U X�] T T=R fOT R h-]=W�|�| S [ b W U [ R X T�R f a�X�[ �b W U [ R X1Z�] |] X�Z R X U j�] f W�b U�U j�W U�U j�]
h RYT U \�] X�] ^ W S a�X�[ �] ^ U j�W U [ T ^ ] U a�^ X�] Zn[ T W S T R � � � � � � � � � � u�i�j�[ T�f W�b U [ T � a�[ U ] T [ h-| S ]
U R ] T U W�` S [ T j�} R X�b ]�W T h-W S S�T a�|�| R ^ UOU j�] R ^ �nR f [ Z�] h-| R U ] X U�T a�` T U [ U a U [ R X T [ T W U j�WYX�Z�u

{Y� �



- +�� 
�� � � ��
�� � � � 1�� � w$� � 5$� � ��� � ��� �
� 1�� �=t � v"Dt ��� � v � � �

��� � � % � 
 � 1�� �<� 	
��� � � � � � � 1�� �=t � v�� t � 1 � �=t � v�� � � � ) /��Yt � v���� �Yv
� ��� ��� � � ?�t �6��� t E v 	 w�� v;@ � 1�� � # t E � � v %
� � � � � � � ��� � � � � � � � � 1�� �=t ��v,> � )�( ����� � t � � �Yv�t � � ��v

@ � )�( ��� �At � � � v�t � � ��vOt � � �Yv
��� � � � � �	� � 1�� �=t ��v

@ � )�( ����� � t � � �Yv�t � � ��v
@�t = ��# � )�( ��� � �*t � � �Yv�t � � �Yv;@ t ��� �Yv���� �Yv
@ � 1�� �=t � � � v

� -�+��� +�
 ����� � 
�� ! � ��� & +/% � ��+ 
 �
= #�# � )�( � ��t ��� �=v��C4�� �:�
# @ � 1�� � #

�  � � � (A� � [ X�Z�a�b U [ R X;s	[ U j*i�j�] R ^ ] h � & uA_ T `] f R ^ ]Y} U j�]O`�W T ]�b W T ] T WY^ ]O] [ U j�] ^ U ^ [ d�[ W S }
R ^ � [ ] S Z U R W�|�| S [ b W U [ R X R f W T [ X�\ S ] S ] h-h-W=t [ X U j�[ T b W T ] � ��� ��� � � v uAg X U j�]�^ ] b a�^ T [ d�]
b W T ] }W T T a�h-] � )�( � ��t �+� � � � v��A4�� �:��#*W�X�Z � )�( � ��t % � � #�� %%� � #�v��A4�� �:� �Au�i�j�a T }
` � i�j�] R ^ ] h � ��}

��� � ��t % � � #�v�t % � � #�v
��� � #�� � � � #

_ T T a�h-] � 1�� � ��WYX�Z � 1�� � # � [ U ^ ] h-WY[ X T�U R6T j R s � 1�� � t # � �Kv u�� � ��� � � � � ��� }�[ U
T a � b ] T	U R*T j R s

= �6# � )�( ����� ��t % � � #�v;t %%� � #�v;@ � � � � � �6#

_ T T a�h-]��/a�X�[ �] T t % � � #�vOWYX�Z/t %%� � #�v u�i�j�] ^ ]�[ T W	� T a�b j U j�W U � � � � � �=`] b W�a T ]
�4[ T WYX l p k�RYf t % � � #�vOW�X�Z4t %%� � #�v uOr R s

� � � � � �
� � � t � � ��v�� � � � �
� t � � �Kv � ����� � � �
� � � � ��� � � �

{Y���



{Y� &



��� 	�� ��� � �

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

TFL [ T W T R a�X�Zn] � U ] X T [ R X U R s	j�W U ] d�] ^ ������[ h-| S ] h-] X U W U [ R X-[ U [ T [ X T U W�X U [ W U ] Z U R ui�j�a T [ U b W�X6`] U j R a�\�j U	R f W T W=| R ^ U W�` S ]	WYX�Z T W f ]	Z�] �X�[ U [ R X6h-] b j�W�X�[ T h f R ^Oj�[ \Yj�] ^
R ^ Z�] ^-^ ] b a�^ T [ d�] f a�X�b U [ R X T-R ^ }�h R ^ ]n\�^ WYX�Z�[ R�T ] S � }�W T W4^ ] x a T W�` S ]nZ�] Z�a�b U [ R X�x `�W T ] Z
] X�d�[ ^ R X�h-] X U�f R ^ � �  � � � f a�X�b U [ R X�W S |�^ R \�^ WYh-h-[ X�\$# { � { % u*i RnR a�^�c�X R s S ] Z�\�] } U j�] ^ ]
WY^ ]=X R6R U j�] ^ T a�b j/|�^ R�RYfAU R�RYS T [ X1] ��[ T U ] X�b ] u�� R sO] d�] ^ }�s�] U j�[ X�c U j�W U�U j�] ^ ] T j R a S Z
`]Y} f R ^	|�^ R \Y^ ] T T [ X R a�^ �] S Z/[ T [ h-|�] Z�] Z/` �1U j�]*b a�^ ^ ] X U ^ ] | S [ b W U [ R X RYf s R ^ c�u*i�j�]
T WYh-] f W�b [ S [ U [ ] T \Y] U `�a�[ S U�R d�] ^�W�X�Z R d�] ^ w	Z�W U W U � |]=Z�] �X�[ U [ R X1|�W�b c WY\�] T }KW�a U R h-W U ] Z
^ ] W T R X�] ^ T } T [ h-| S [ �] ^ T } � � ) u	�Oa�[ S Z�[ X�\-h-] b j�W�X�[ m ] Z1|�^ R�RYfAU R�RYS T [ T W-Z�] h-WYX�Z�[ X�\-|�a�^ x
T a�[ U WYX�Z U j�] T j�WY^ [ X�\ RYfAU j�] U R�RYS x `�a�[ S Z�[ X�\;s R ^ c1h-W � W S S R s�`�] U U ] ^ R d�] ^ W S S |�^ R \�^ ] T T
U R `�];h-WYZ�]Yu
i�^ WYX T f ] ^ ^ [ X�\ R a�^AW U U ] X U [ R X f ^ R h U j�] T U W U ] R fU j�]O^ ] T ] WY^ b j �] S Z U R	U j�] T ��T U ] h�s�]

j�W d�]�|�^ R Z�a�b ] Z�} U j�]�| R s�] ^OW�X�Z6a U [ S [ U �*RYf TFL [ T `�W T ] Z6a�| R X6[ U T X R d�] S b R h*`�[ X�W U [ R XR f sO] S S x c�X R s	X U j�] R ^ ] h T t s�] S S f R a�X�Z�] Z�[ X�Z�a�b U [ R X�W�X�Z�^ ] b a�^ T [ R X�}�b R X T ] � a�] X�b ] T-RYf
S R \�[ b W S Z�W U W U � |�] T v=WYX�Z�W S \ R ^ [ U j�h T t |�W U U ] ^ X�h-W U b j�[ X�\1WYX�Z�b R X U ] � U a�W S ^ ] s	^ [ U [ X�\�v
[ Xnj�[ \Yj�] ^ R ^ Z�] ^ S R \Y[ bYu
��a�^;^ ] T ] WY^ b j�|�^ R \Y^ ] T T ] Z�[ X T U W�\Y] T w R X�b ] U j�]*`�W T [ b f ^ W�h-] s R ^ c�t f a�X�b U [ R X4Z�] ��x

X�[ U [ R X T h-WYZ�]=s	[ U j/W6sO] S S f R a�X�Z�] Z/^ ] S W U [ R XvOs�W T ^ ] W S [ m ] Z�}�s�]=sOW�X U ] Z U R h-WYcY] S [ f ]
T [ h-| S ] ^ f R ^AW�a T ] ^ � W f U ] ^ T R h-] U [ h-]Y} s�]�] d�] X U a�W S S �=T W sMj R s9X R X�x X�] T U ] Z*^ ] S W U [ R X S ] T T
Z�] �X�[ U [ R X T b R a S Z1`�]*WYb j�[ ] d�] Z�u ��X�b ] U j�] � s�] ^ ]-[ X1| S W�b ]Y} U j�] ^ ]=s�W T�U j�]=[ ^ ^ [ U W U [ X�\
^ ] T U ^ [ b U [ R X R f X R X�x X�] T U ] Z�X�] T T;U RnR d�] ^ b R h-]-[ X/^ ] S W U [ R X S ] T T Z�] �X�[ U [ R X T u-e R ^;W S R X�\
s	j�[ S ] }�sO]-sO] ^ ]-` S R b cY] Z R X U j�[ T |�^ R ` S ] hn}�`�a U;U j�] X4sO] T W s�j R s�^ ] S W U [ R X S ] T T Z�] f x
[ X�[ U [ R X T*T a�|�| R ^ U ] Z T b j�] h-W U [ bnZ�] �X�[ U [ R X T t W T ] |�W�^ W U ] U j�^ ] WYZ R f ] X � a�[ ^ � v u#i�j�W U
S ] W�Z U RnU j�]6^ ] W S [ m W U [ R X U j�W U*T b j�] h-] T b R a S Z�`�]-] h-| S R � ] Z U R [ h-| S ] h-] X U ^ ] S W U [ R X�x
S ] T T X�] T U ] Z4Z�] �X�[ U [ R X T u�_ f U ] ^ U j�W U } U j�]*] � U ] X T [ R X U R h*a U a�W S ^ ] b a�^ T [ d�]*Z�] �X�[ U [ R X T
t ^ ] S W U [ R X S ] T T�R ^;X R U v�sOW T�� a�[ b c R X�b ]*s�]-^ ] W S [ m ] Z�}�W f U ] ^;^ ] WYZ�[ X�\1� R a S U R X � T |�WY|�] ^ }
s	j�W U;U j�] T j�W�|] RYf�U j�]-^ ] � a�[ ^ ] Z4[ X�Z�a�b U [ R X U j�] R ^ ] h T;T j R a S Z/`�] u6i�j�a T�U j�]-[ X�[ U [ W S
| S W U f R ^ h'`�a�[ S U�f ^ R h ] ��[ T U [ X�\ U ] b j�X RYS R \ � W S S R s�] Z4X�] sD|�^ R ` S ] h T�U R `�]*| RYT ] Z4W�X�Z
T RYS d�] Z�}^ ] T a S U [ X�\-[ XnW*h*a�b jnh R ^ ]�\�] X�] ^ W SKT ��T U ] h U j�W�Xn[ X�[ U [ W S S � ] XYd�[ T WY\�] Z�u
i�j�];h-W � R ^OX�] s R a U b R h-] T�R f�U j�[ T s R ^ c6WY^ ] U j�] f R�S S R s	[ X�\�w

{Y� �



� q [ ^ ] b U Z�] �X�[ U [ R X T s	j�] ^ ] U j�] U ] ^ h-[ X�W U [ R X4^ ] S W U [ R X4[ T=T a�|�| S [ ] Z�W U Z�] �X�[ U [ R X
U [ h-] u l a U a�W S WYX�ZnX�] T U ] Zn^ ] b a�^ T [ R X T WY^ ] T a�|�| R ^ U ] Z�u	t � � W ���  � ) � Z�] �X�[ U [ R X�}
sO]Oh-] W�X U j�W U�U j�] T |�] b [ �] Z=^ ] b a�^ T [ R X=] � a�W U [ R X T s	[ S S WYa U R h-W U [ b W S S � `]�Z�] ^ [ d�] Z
W T ����� U j�] R ^ ] h T }�W S R X�\1s	[ U j�W�X�[ X�Z�a�b U [ R X U j�] R ^ ] h t W�X�Z R f b R a�^ T ]Y}�WYX �
^ ] h-W�[ X�[ X�\ U ] ^ h-[ X�W U [ R X6b R X T U ^ WY[ X U T v u v

� q [ ^ ] b U Z�] �X�[ U [ R X T s	j�] ^ ] U j�] U ] ^ h-[ X�W U [ R X/^ ] S W U [ R X/[ T X RYU=T a�|�| S [ ] Z�u l a U a�W S
WYX�Z�X�] T U ] Z9^ ] b a�^ T [ R X T W�^ ] T a�|�| R ^ U ] Z�u�i�j�a T |�^ R d�[ X�\ U ] ^ h-[ X�W U [ R X�X�] ] Z�X R
S R X�\�] ^	|�^ R d�[ Z�]=W�X1[ X�[ U [ W S `�WY^ ^ [ ] ^ U R W6b R ^ ^ ] b U X�] T T |�^ R�RYf u�_ T W6b R X T ] � a�] X�b ]Y}
U j�[ T |�^ R d�[ Z�] T W T ] b a�^ ]6WYX�Z �] ��[ ` S ]*`�W T [ T�f R ^ S W�^ \Y] x T b W S ]*WYa U R h-W U [ R X R fOU ] ^ x
h-[ X�W U [ R X6|�^ R�R f T u

� z R a�X�Z6t W�X�Z=Z�[ ^ ] b U v�|�^ R \Y^ W�h T b j�] h-] T t h=a U a�W S WYX�Z=X�] T U ] Z*^ ] b a�^ T [ R X T W�^ ] T a�|�x
| R ^ U ] Zv u � ]nj�W d�] T j R s	X�j R s ^ ] b a�^ T [ d�]nZ�] �X�[ U [ R X T s	[ U j�|�W�^ WYh-] U ] ^ T } � ( � ( }
f ^ ] ]-dYW�^ [ WY` S ] T b W�X�`�]6WYa U R h-W U ] Z�u/_ S U j R a�\�j T b j�] h-] T h-W � W S T R `�]6Z�] �X�] Z
� ` � j�W�X�Z � }�] ��|] ^ [ ] X�b ] T j R s T�U j�W U�U j�]	Z�] �X�[ U [ R X-[ T b R X U R ^ U ] Z�}�W�X�Z T [ \�X�[ �b W�X U
s R ^ c/h=a T U `]-Z R X�] U R WYb j�[ ] d�] U j�]-Z�] T [ ^ ] Z4^ ] b a�^ T [ R X4] � a�W U [ R X T W�X�Z4[ X�Z�a�b x
U [ R X U j�] R ^ ] h�t i R `�[ W T r�[ |�c R s;}�|�] ^ T R X�W S b R h-h*a�X�[ b W U [ R Xv u�e^ R h U j�]	| R [ X U�RYf
d�[ ] s R fKU j�]	h-W�[ X T U ^ ] W�h R f s R ^ c-[ X-|�^ R \�^ WYh U ^ WYX T f R ^ h-W U [ R X�} U j�]�[ X U ] ^ ] T U�RYf
R a�^ T b j�] h-] T [ T�U j�] [ ^ T R a�X�Z�X�] T T w U j�] U ] ^ h-[ X�W U [ R Xnb R X T U ^ WY[ X U T�U j�W U WYa U R h-W U x
[ b W S S � W�^ [ T ]=[ X R a�^	a�X�[ f R ^ h U ^ ] W U h-] X U ] X f R ^ b ] U j�] U RYU W S [ U �nR f W�X �/T W U [ T �W�` S ]
[ X T U WYX U [ W U [ R X R f�U j�] T b j�] h-] u
e^ R h U j�] T U W�X�Z�| R [ X UnR f ^ ] W T R X�[ X�\�WY` R a U6T b j�] h-] T }�W�| R�S [ b �9R f � R [ X U S � [ X�x
T U WYX U [ W U [ X�\-W T b j�] h-]=W�X�Zn[ U T [ X�Z�a�b U [ R X U j�] R ^ ] h�] X T a�^ ] T	U j�W U	U j�];[ X�Z�a�b U [ R X
U j�] R ^ ] h�[ T a T W�` S ] f R ^O^ ] W T R X�[ X�\=W�` R a U |�^ R |] ^ U [ ] TOR fKU j�] T b j�] h-] }�W U W�X �6T U ] |
[ X U j�];[ X T U WYX U [ W U [ R X6b j�WY[ X�} f ^ R h [ X�[ U [ W ST b j�] h-] U R �X�W S b R X�b ^ ] U ];|�^ R \Y^ W�hnu

� � ]*j�W d�]*Z�] ] |�] X�] Z R a�^�a�X�Z�] ^ T U W�X�Z�[ X�\ RYf�U ] ^ h-[ X�W U [ R X1|�^ R�RYf T	f R ^�X�] T U ] Z4^ ] x
b a�^ T [ d�] f a�X�b U [ R X T u9g X�|�W�^ U [ b a S W�^ }OW4X�] T U ] Z f a�X�b U [ R X�b WYX9`�]na T ] Z U R |�^ R d�]
[ U T=R s	X U ] ^ h-[ X�W U [ R X�}A|�^ R d�[ Z�] Z U j�W U [ U [ T a T ] Z�W U � T h-W S S ] ^;[ X T U W�X�b ] T � u�i�j�]
j�] ^ ] U R f R ^ ] T U W�X�Z�WY^ Z6|�^ W�b U [ b ] RYf |�^ R d�[ X�\ U ] ^ h-[ X�W U [ R X-W�X�Z-|�W�^ U [ W S b R ^ ^ ] b U X�] T T
T [ h=a S U W�X�] R a T S � [ T;U j�a T ^ ] d�] W S ] Z U R `�]-W f R ^ h RYf � T U ^ ] X�\ U j�] X�[ X�\ U j�]-[ X�Z�a�b x
U [ R X�j � | RYU j�] T [ T � u�� � ] ��WYh-| S ]Y}As�]6j�W d�] T j R s	X T ] d�] ^ W S sO] S S x c�X R s	X�X�] T U ] Z
W S \ R ^ [ U j�h T s	j�] ^ ] U j�[ T-T U ^ ] X�\ U j�] X�[ X�\�[ T a�X�X�] b ] T T WY^ � }	[ X�b R X U ^ W T U-U R4T U W U ] x
h-] X U T [ X U j�] S [ U ] ^ W U a�^ ]YuAi�j�];`�] X�] � U	R fAR a�^�[ h-|�^ R d�] Zna�X�Z�] ^ T U W�X�Z�[ X�\-[ T�U j�W U
U ] ^ h-[ X�W U [ R Xn|�^ R�R f T	R f X�] T U ] Z1^ ] b a�^ T [ d�] f a�X�b U [ R X T j�W d�];`�] b R h-] S ] T T h ��T U ] ^ [ x
R a T u/p�[ ] T S j�W T h-W�Z�] U j�] T W�h-] R ` T ] ^ dYW U [ R X�}AW S U j R a�\Yj4j�[ T=T RYS a U [ R X4[ T h R ^ ]
h-] U WYx U j�] R ^ ] U [ b�[ X �W d R a�^ }�WYX�Zn[ T [ XnW-h R ^ ];^ ] T U ^ [ b U ] Z S R \�[ b u

>1517A5/:A& � +-:�� �

��a�^Os R ^ c6^ WY[ T ] T�T ] d�] ^ W SKU R |�[ b T�f R ^�[ XYd�] T U [ \YW U [ R X�}�s	j�[ b jn^ W�X�\Y] f ^ R h T h-W S S |�^ R � ] b U T
U j�W U s R a S Z R X S �6U WYcY];W f ] s�h R X U j T } U R h-W � R ^�^ ] T ] WY^ b j1] � R ^ U T u

{ �Y�



� ��������
	 � ��� � 	 � � ��� � � � � � � ��	 �
	 ��� ������
������ � �
_	X RYU j�] ^KsOW ��U R Z�] �X�]OW�^ ] b a�^ T [ d�] f a�X�b U [ R X�s R a S Z;`] U R Z�] �X�]�W�X;[ X�Z�a�b U [ d�]�^ ] S W U [ R X
^ ] |�^ ] T ] X U [ X�\ U j�]�[ X�|�a U � R a U |�a U |�W�[ ^ TAR fU j�]�[ X U ] X�Z�] Z f a�X�b U [ R X�uAi�j�] X-W�|�^ R�RYfRYfU j�]
� � � ) � � � ��� � � � � RYfU j�]�^ ] S W U [ R X=s R a S Z*`�]�X�] ] Z�] Z6`] f R ^ ] U j�]�Z�] T [ ^ ] Z f a�X�b U [ R X*b R a S Z-`]
Z�] �X�] Z�u	i�j�]=WYZ�dYW�X U W�\Y] R fAU j�]=[ X�Z�a�b U [ d�]=Z�] �X�[ U [ R XnW�|�|�^ R W�b j1[ T�U j�W U [ U [ h-| S [ b [ U S �
] X�b R Z�] T-U j�]��X�[ U ] X�] T T6R f;U j�]1^ ] b a�^ T [ d�]/b W S S b j�W�[ X T } T R ] ��| S [ b [ U b R X T [ Z�] ^ W U [ R X RYf
sO] S S f R a�X�Z�] Z1^ ] S W U [ R X T h-W � `�]=W d R [ Z�W�` S ] u���X U j�] R U j�] ^	j�W�X�Z�}�sO]*j�W d�]*X R-f ] ] S [ X�\
f R ^6j R s j�W�^ Z U j�] f a�X�b U [ R X�W S [ U � |�^ R�R f T s R a S ZM`]/[ XM\�] X�] ^ W S uD_ U j R ^ R a�\Yj�\ R [ X�\
b R h-|�WY^ [ T R X RYf�U j�] U s R W�|�|�^ R W�b j�] T s R a S Zn`�]�sO] S b R h-] u

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

_ S U j R a�\Yj U j�] ^ ]*[ T d�] ^ �/S [ U U S ];s R ^ c1[ X U j�[ T	U j�] T [ T;R X U ] ^ h-[ X�W U [ R X�} R a�^	^ ] S W U [ R X S ] T T
f a�X�b U [ R X1Z�] �X�[ U [ R X T s�] ^ ]*Z�] T [ \YX�] Z1s	[ U j U j�]*[ X U ] X U;RYf�T a�|�| R ^ U [ X�\ U j�]=h-] U j R Z�[ b W S
T ] W�^ b j f R ^Ob R ^ ^ ] b UOU ] ^ h-[ X�W U [ R X-^ ] S W U [ R X T uAi�j�] T ��T U ] h ^ ] | R ^ U ] Z6[ X$# ��& % T ] ] h T�U R `]
U j�]O`] T U b a�^ ^ ] X U�T ��T U ] h f R ^ U ] ^ h-[ X�W U [ R X;|�^ R�RYf T � [ U a T ] T [ X�Z�a�b U [ d�] S � |�^ R d�] Z S ] h-h-W T }
T ��T U ] h-W U [ b T ] WY^ b j f R ^;| R�S � X R h-[ W SAR ^ Z�] ^ [ X�\ T }AWYX�Z�W1| R s�] ^ f a S Z�] b [ T [ R X4|�^ R b ] Z�a�^ ]Yu
g U s R a S Zn`];[ X U ] ^ ] T U [ X�\ U R-T ] ]=j R s U j�] T ];[ Z�] W T s R a S Z6s R ^ c R a U [ X R a�^ T ] U U [ X�\�u

	 ��� � 	 ��� ������
	  �
	 �����
y�^ R�R f y R sO] ^ # � %OWYX�Z ������x �K[ \�j U # � � %�W�^ ] RYU j�] ^ l �M[ h-| S ] h-] X U W U [ R X T�R fOU j�]������
S R \�[ b } T R1U j�] � W�^ ]6|�^ [ h-]-b WYX�Z�[ Z�W U ] T=f R ^ TFL [ X T U WYX U [ W U [ R X T t ] d�] X U j R a�\�j
�����Kx�K[ \�j U [ T s	^ [ U U ] X/[ X � W�h S x ��[ \Yj U }W T S [ \Yj U S � Z�[ ��] ^ ] X U Z�[ W S ] b U;R f�l ��v uK��_ l � q _D[ T
W S T R W-| RYT T [ ` S ]=b W�X�Z�[ Z�W U ]Y}�W S U j R a�\Yj1[ U W S ^ ] WYZ � j�W T W-| R sO] ^ f a SKf a�X�b U [ R X1Z�] �X�[ U [ R X
f WYb [ S [ U � `�W T ] Z R XnW-h-] U W x U j�] R ^ ] U [ b�h R Z�] S # � ��% u
_	X/[ X U ] ^ ] T U [ X�\6b j�W S S ] X�\�];[ T ^ W�[ T ] Z1` �1T ] U�U j�] R ^ �1T [ X�b ]Y}�[ X1b R X U ^ W T U�U R �����A}�[ U

[ T ] T T ] X U [ W S S �/U � |�] S ] T T � W1\ R�R Z4| S W�b ] U R1T U W�^ U s R a S Z�`�] U j�] � ��e���[ X T U WYX U [ W U [ R X RYf
g T W�`] S S ] u

� ���
����� 	 ���������
	 ���

��X�] T j R a S Z � a�] T U [ R Xns	j�] U j�] ^	[ X�Z�a�b U [ R X U j�] R ^ ] h T	R f�U j�] f R ^ h U j�W U s�]=Z�] ^ [ d�]=WY^ ]
s R ^ U j U j�] U ^ R a�` S ] u#_ f U ] ^-W S S }�s�]1WY^ ]1|�W T T [ X�\ f ^ R h T U ^ R X�\4[ X�Z�a�b U [ R X�t U j�]nsO] S S x
f R a�X�Z�] Z/[ X�Z�a�b U [ R X U j�] R ^ ] h6v U R W4t T ] ] h-[ X�\ S � v�sO] WYcY] ^ f R ^ hnw	[ X T U ] WYZ R f W T T a�h-[ X�\
U j�]-|�^ R |�] ^ U �/f R ^ � � � � x T h-W S S ] ^ U ] ^ h T }�sO]6WY^ ]-W T T a�h-[ X�\1[ U;f R ^ R X S �1U j�]6^ ] b a�^ T [ d�]
WY^ \�a�h-] X U T [ X U j�]-` R Z �/RYf�U j�] f a�X�b U [ R X�u*g X4h-W�X � b W T ] T } U j�] S W U U ] ^ f R ^ h T a � b ] T }
`�a U |�] ^ j�W�| T W;j�[ \Yj-Z�] \�^ ] ] R f WYa U R h-W U [ R X=b R a S Z*W S S R s � a T U�U j�]�a T ] RYf�T U ^ R X�\;[ X�Z�a�b x
U [ R X ��i�j�[ T s R a S Z T [ h-| S [ f �6U j�] T [ U a�W U [ R X�}�[ X U j�W U�R X S �nU j�];s�] S S f R a�X�Z�] Z/[ X�Z�a�b U [ R X
U j�] R ^ ] h�s R a S Zn`�]�X�] ] Z�] Z�}W�X�ZnW S T R | R U ] X U [ W S S � W S S R s#h R ^ ]�|�^ R�R f TOU R \ R=U j�^ R a�\Yj�u
z R h-]6^ ] T ] W�^ b j R X U j�[ T j�W T W S ^ ] WYZ � `�] ] X�Z R X�]n[ X U j�]6b R X U ] � U-R f |�^ R�R f | S W�X�X�[ X�\
# ����} � & % u

{ � {



� ��� � ���
 �
	 ��� � 	 � �  � ������	 � � �
�	[ \�j�] ^ R ^ Z�] ^ S R \Y[ b U j�] R ^ ] h |�^ R d�] ^ T W�X�Z f a�X�b U [ R X�W SAS WYX�\�a�WY\�] U ^ WYX T S W U R ^ T;T j�WY^ ]-W
b ] ^ U WY[ X�W�h R a�X U*R f�T [ h-[ S WY^ f a�X�b U [ R X�W S [ U � } U j�] X�|�W�^ U s�W ��T u4i�j�] f RYS S R s	[ X�\1|�[ b U a�^ ]
\Y[ d�] T W�Xn[ X�Z�[ b W U [ R X R f s	j�W U s�];h-] W�X�w

b R X�b ^ ] U ]
T � X U W �

�
�

�
� �� � � � �

W�` T U ^ WYb U
T � X U W �

�
�

�
� � � � ) ��� ) � � � �

U � |] b j�] b cY] Z
W�` T U ^ WYb U
T � X U W �

�
�

�
� � � � �  ��� � � ) �
) � � ��� � � � � � �

� b W T ] �
] ��|�^ ] T T [ R X T

� � � �

t �"� � � � v

^ ] b a�^ T [ R X
] � a�W U [ R X T WYX�Z
[ X�Z�a�b U [ R X

�
�

�� R ^ ^ ] b U X�] T T
|�^ R�R f T

t � � ��� � 
 � ��v

��| U [ h-[ m W U [ R X
�
�

�� R Z�]
\�] X�] ^ W U [ R X

� RYU j9c�[ X�Z T6R f=T ��T U ] h |�WY^ T ]/[ X U R WY` T U ^ W�b UnT � X U W � U ^ ] ] T-f R ^ T a�\�WY^ ] Z S WYh*`Z�W
b W S b a S a T } U j�] X/|�] ^ f R ^ h U � |�]*[ X f ] ^ ] X�b ] u � [ U j TFL } U j�]*|�W U U ] ^ X/h-W U b j�[ X�\6b R h-|�[ xS W U [ R Xn|�j�W T ]=[ T W S T R Z�a�| S [ b W U ] Z�u�� R s�] d�] ^ } U j�[ X�\ T	U j�] X/Z�[ d�] ^ \�] w R X U j�] S R \�[ b T [ Z�] }
U j�]*[ X�|�a U ^ ] b a�^ T [ R X4] � a�W U [ R X T WY^ ]-Z�] ^ [ d�] Z4W T�U j�] R ^ ] h T }�W�X4[ X�Z�a�b U [ R X U j�] R ^ ] h [ T
|�^ R d�] Z�}�W�X�Z f a�^ U j�] ^	|�^ R b ] T T [ X�\-b R X T [ T U T	R f |�^ R d�[ X�\*dYW�^ [ R a T b R ^ ^ ] b U X�] T T |�^ R |�] ^ U [ ] T
[ XYd R�S d�[ X�\ U j�] f a�X�b U [ R X�u���X U j�]-b R h-|�[ S ] ^ T [ Z�] }�sOW d�] T=RYf�R | U [ h-[ m W U [ R X U WYcY]-| S W�b ]
`] f R ^ ]�b R Z�]�[ T \�] X�] ^ W U ] Z�uAg U s R a S Z*`�]O[ X U ] ^ ] T U [ X�\ U R�T ] ]Os	j�] U j�] ^ U j�] � T j�WY^ ] Z*[ X�[ U [ W S
|�^ ] � � ��b R a S Z-`]	] � U ] X�Z�] Z T R;U j�W U b R h-|�[ S ] ^ R | U [ h-[ m W U [ R X=b R a S Z-`] X�] � UOf ^ R h |�^ R�RYf u
z R h-];| R�T T [ `�[ S [ U [ ] T W�^ ] U j�] f R�S S R s	[ X�\�w

� l a�b j R | U [ h-[ m W U [ R X6[ T � a T U�T [ h-| S [ �b W U [ R X$# { ��} �Y� % } T R h-] U j�[ X�\ U j�W U	U j�] U j�] R x
^ ] hD|�^ R d�[ X�\=b R h-h=a�X�[ U � j�W T W=\Y^ ] W U Z�] W SR f ] ��|] ^ [ ] X�b ]�s	[ U j�u�g X T R h-]	b W T ] T }

{ � ~



[ U�T ] ] h T�U j�W U�U j�]�s	j�] ] S [ T `�] [ X�\-^ ] x [ XYd�] X U ] Z�w f R ^�] ��WYh-| S ]Y} U j�];|�^ R \Y^ W�h R |�x
U [ h-[ m ] ^ RYf # { � � %A[ T `�a�[ S U�R X U j�]=^ ] x Z�[ T b R d�] ^ � � WnZ�] b WYZ�]*WYX�Z/W6j�W S f�S W U ] ^ �MRYf
y�W�a S T R X � T b R h*`�[ X�W U R ^ TOf R ^�^ ] s	^ [ U [ X�\ �

� g U s R a S Z�`�]�[ X U ] ^ ] T U [ X�\ U RMT ] ]�[ f |�^ R \�^ WYh U ^ WYX T f R ^ h-W U [ R X TnS [ cY] U j�] U W�[ S x
^ ] b a�^ T [ R X R | U [ h-[ m W U [ R X T dYW S [ Z�W U ] Z*[ X-z�] b U [ R X � u �=b R a S Z*`�] T ��T U ] h-W U [ b W S S � W�|�x
| S [ ] Z=[ X U j�] R | U [ h-[ m W U [ R X;|�j�W T ] R f W	b R h-|�[ S ] ^ u�g X f WYb U i�a S S T ] X=W�X�Z �	a�Z�W�c�# �Y��%
b S W�[ h U j�W U |�^ R \�^ WYh U ^ WYX T f R ^ h-W U [ R X RYfAU j�[ T�U � |�]=[ T h*a�b j U W S cY] Z1W�` R a U }�`�a U
S [ U U S ]1[ h-| S ] h-] X U ] Z�uDg U h-W � `] U j�W U1T R h-] U j�] R ^ ] h |�^ R d�[ X�\ U R ] S [ h-[ X�W U ]
WY|�| S [ b WY`�[ S [ U � b R X�Z�[ U [ R X T WYX�Z�dYW S [ Z�W U ]nh-W U b j�] T b R a S Z9W S S R s U j�] T ]1| R sO] ^ f a S
R | U [ h-[ m W U [ R X TAU R `�]�`�^ R a�\Yj U�U R `] WY^ u

� p R [ X�\ f a�^ U j�] ^ }�[ U�T ] ] h T b S ] W�^ U j�W U | R s�] ^ f a S |�^ R \Y^ W�h R | U [ h-[ m W U [ R X T�S [ cY] T a�x
|] ^ b R h-|�[ S W U [ R X�# � & % R ^��Oa�^ T U W S S W�X�Z q WY^ S [ X�\ U R X � TOU ^ W�X T f R ^ h-W U [ R X T U ^ W U ] \Y[ ] T
# ~�~ %Ob W�X4`�]*d�] ^ � ] W T [ S � [ h-| S ] h-] X U ] Z4[ X4Wnj�[ \�j�] ^ R ^ Z�] ^ S R \�[ b=|�^ R�RYf�T ��T U ] hnu
� WYX U j�] � `�]*WY|�| S [ ] Z1` �/T R h-] j R sDa T [ X�\6Z�] Z�a�b U [ R X/[ X T [ Z�] U j�] R | U [ h-[ m W U [ R X
T U WY\�] R f W-b R h-|�[ S ] ^ �

i�j�]O^ ] T ] W�^ b j*|�^ R | R�T ] Z*j�] ^ ]Ob R a S Z=`�]OZ R X�]�` � ] � U ] X�Z�[ X�\�W U j�] R ^ ] h�|�^ R d�] ^�s	[ U j
W-b R h-|�[ S ] ^Oh-[ Z�Z S ] x W�X�Z�x `�W�b c-] X�Z�} R ^	` � ] h*`] Z�Z�[ X�\*W-j�[ \�j�] ^ R ^ Z�] ^ S R \�[ b�|�^ R d�] ^	[ X
U j�]�[ X U ] ^ X�W S T�R f W�X6] ��[ T U [ X�\*b R h-|�[ S ] ^ u � ] S W U ] Z-s R ^ c6[ T ^ ] | R ^ U ] Zn[ X$# ��~ % ��U j�W U s R ^ c
Z�[ ��] ^ T ` � j�W d�[ X�\-`] ] X1|�] ^ f R ^ h-] Z R a U T [ Z�] RYf WYX � b R h-|�[ S ] ^ u

� ���
�������� � � � � � ����� � ��� � ����	 �
����� � ���
� j�W U WY` R a U a T [ X�\-W-j�[ \Yj�] ^ R ^ Z�] ^ S R \Y[ b U j�] R ^ ] h�|�^ R d�] ^	W T W-h-] Z�[ a�h f R ^�W�b U a�W S S �
s	^ [ U [ X�\�|�^ R \Y^ W�h T } S R U T�R f�U j�] h �1z R x b W S S ] Z S R \Y[ b W S |�^ R \Y^ W�h Z�] d�] S R |�h-] X U [ T WYX-[ Z�] W
U j�W U j�W T `] ] Xn`�WYX�Z�[ ] Z-W�` R a UOf R ^�dYWY^ [ R a TAf R ^ h-W S [ T h T�R d�] ^�h-WYX � � ] WY^ T # &�{ } ��{ } ~ ��% }
WYX�Zn[ U s R a S Zn`];[ X U ] ^ ] T U [ X�\ U R*T ] ];j R s�[ U b R a S Z6s R ^ c6[ X6W�X ����� U j�] R ^ ] h |�^ R d�] ^ u
eA[ ^ T U	R ��}�s�] T j R a S ZnX RYU ] U j�];h-[ T h-W U b jn`] U s�] ] X f a�X�b U [ R X T [ XnW S R \�[ b�WYX�Z1|�^ R x

\Y^ W�h T w � ] T }Kh-W�X �1f a�X�b U [ R X T b W�X/`]*] ��|�^ ] T T ] Z4[ X ����� U j�W U W�^ ]=X RYU b R h-|�a U WY` S ] �
S [ cY] s	[ T ]Y} U j�] ^ ]�W�^ ]�h-WYX � |�^ R \Y^ W�h T�U j�W U W�^ ] X � UOU RYU W Sf a�X�b U [ R X T W�X�Z T R s R a S Z�X � U � U
WYb b a�^ W U ] S � [ X U R ������u � R s�] d�] ^ } U j�] T ]6^ ] T ] ^ dYW U [ R X T W�^ ] T S [ \Yj U S � `�] T [ Z�] U j�]n| R [ X U
U j�W U [ T [ h-| R ^ U WYX U-U R a T }�s	j�[ b j#[ T-U j�W U W4dYW T U X�a�h=`�] ^ R f [ X U ] ^ ] T U [ X�\�WYX�ZMa T ] x
f a S W S \ R ^ [ U j�h T b W�X1`�]=Z�[ ^ ] b U S � Z�] �X�] Z/W�X�Z1^ ] W T R X�] Z4WY` R a U [ X/j�[ \Yj�] ^ R ^ Z�] ^ S R \�[ b u
i�j�]6|�^ R ` S ] h [ T;U R/T ] ] } f R ^ T a�b j�W S \ R ^ [ U j�h T }�j R s W/Z�] Z�a�b U [ d�]n] X�d�[ ^ R X�h-] X U W�[ Z T
R ^�j�[ X�Z�] ^ TOU j�]�W�b U [ d�[ U �nR f |�^ R \�^ WYh-h-[ X�\�u�e R ^O] ��W�h-| S ] }|�a U U [ X�\*b R ^ ^ ] b U X�] T T |�^ R�RYf T
U ] h-| R ^ W�^ [ S � W T [ Z�] }�b W�X1|�^ R \�^ WYh-h-[ X�\-`] � �  � � � �4[ X S R \�[ b U j�WYX1[ X T U WYX�Z�W�^ Z1|�^ R x
\Y^ W�h Z�] d�] S R |�h-] X U ] X�d�[ ^ R X�h-] X U T �'i�j�W U [ T }�Z R ] T*U j�]nh R ^ ] f R ^ h-W S ] X�d�[ ^ R X�h-] X U
R �K] ^�X�] s�`] X�] � U T �
� ];Z R X � U c�X R s�W*Z�] �X�[ U [ d�]�W�X T sO] ^ U R=U j�[ T � [ U � T W*h-W U U ] ^ f R ^ f a U a�^ ]�s R ^ c6W f U ] ^

W S S }A`�a U=U j�] ^ ]6h-W � `] T R h-]6| R U ] X U [ W S WYZ�dYW�X U W�\Y] T;f R ^=W/|�^ R \�^ WYh-h-] ^�s R ^ c�[ X�\/[ X
j�[ \Yj�] ^ R ^ Z�] ^ S R \Y[ bYw

{ � �



� g X4b S W T T [ b W S�S R \Y[ bY} U j�] ^ ]*[ T X R `�a�[ S U x [ XnX RYU [ R X RYf�f a�X�b U [ R X/] dYW S a�W U [ R X�u;ea�X�b x
U [ R X T b W�X6`�]	^ ] |�^ ] T ] X U ] Z R X S � ` �-U j�] [ ^OZ�] �X�[ X�\*] � a�W U [ R X T }�WYX�Z6X RYU [ R X TOT a�b j
W T ] dYW S a�W U [ R X T U ^ W U ] \ � j�W d�];X R | S WYb ] u�i�j�[ T [ T W=s R X�Z�] ^ f a SKT [ h-| S [ �b W U [ R X�u

� ��X�]-\YW�[ X T \�] X�] ^ W S [ U � u6i�j�]-^ ] b a�^ T [ R X�] � a�W U [ R X T;R f TFL R �K] ^=W S W�X�\Ya�W�\Y]*[ Xs	j�[ b j U R s	^ [ U ];W�` T U ^ WYb U |�^ R \�^ WYh TOf ^ R h�s	j�[ b j1b R X�b ^ ] U ];|�^ R \Y^ W�h T [ XnW*s	[ Z�]
dYWY^ [ ] U �9RYf;S W�X�\Ya�W�\Y] T b W�X9`�]1\�] X�] ^ W U ] Z�}	] T T ] X U [ W S S � [ X9W � b R Z�]1\�] X�] ^ W U [ R X �
T U ] |�u � ]�Z R X R U ] ��|�] b U�U j�[ T�T U ] | U R `�]�W U W S SU ^ [ d�[ W S } T [ X�b ] U j�];\YW�|n`] U s�] ] X
U j�] S R \�[ b W S b R X U ] � UnU R�U j�]/b R h-|�a U W U [ R X�W S b R X U ] � U [ T |�^ R ` S ] h-W U [ b f R ^6WYX �
X�a�h*`] ^ R f ^ ] W T R X T u � R s�] d�] ^ } U j�[ T-T U ] |9b WYXM^ ] W T R X�W�` S � `�] U j R a�\Yj U6R f W T
`] [ X�\ T ] |�WY^ W U ] f ^ R h U j�];b ^ ] W U [ R X R f�U j�];|�^ R \Y^ W�hnu

� ��X�]-\Y] U T�f ^ ] ]-WYb b ] T T;U R W S [ `�^ WY^ �/RYf h-W U j�] h-W U [ b T s	j�[ b j�h-[ X�\ S ] T�T h R�RYU j S �
s	[ U jn|�^ R \�^ WYh T } T [ X�b ];|�^ R \Y^ W�h T WY^ ] � a T U�f a�X�b U [ R X T [ X U j�] S R \Y[ bYu

� ��X�]�\�] U T | R s�] ^ f a S W S \ R ^ [ U j�h T a T ] Z f R ^ U j�] R ^ ] h |�^ R d�[ X�\�} � ( ��( } T [ h-| S [ �b W U [ R X�u
e R ^�] ��W�h-| S ] }�[ U s R a S Z T ] ] h U j�W U W�a T ] f a S Z�] `�a�\Y\�] ^Ab R a S Z=`�]O[ h-| S ] h-] X U ] Z;` �
a T [ X�\6b R X�Z�[ U [ R X�W S WYX�Z/b R X U ] � U a�W SAT [ h-| S [ �b W U [ R X�u�z�[ h-[ S WY^Os R ^ cnj�W T ^ ] b ] X U S �
`] ] X1^ ] | R ^ U ] Zn[ X U j�];b R X U ] � U�R f j�W�^ Z�sOW�^ ]�d�] ^ [ �b W U [ R X�# ��� % u
_Dh R ^ ] T a�` U S ]-`] X�] � U=RYf a T [ X�\nWnZ�] Z�a�b U [ d�] f ^ WYh-] s R ^ c1[ T	f R a�X�Z4[ X/WYX4WY^ U [ b S ]

` � p;] R ^ \ �;^ ] [ T ] S # � � % u � ];] X�Z6s	[ U j U j�[ T w
g X U j�]*[ X U ^ R Z�a�b U [ R X U R � � W T�T [ X�Z/a�X�Z1s�W T�T R�S S ] X�u u u �-t f R ^ h�W�X�Z f a�X�b x
U [ R Xv q ] Z�] c�[ X�Z�}�d�] ^ � ^ ] W T R X�WY` S � }�W T c T [ X U a�^ X-s	j�W UOf a�X�b U [ R X6j�[ T�f R a�X�x
Z�W U [ R X R f W�^ [ U j�h-] U [ b-h-[ \�j U j�W d�] u��	[ T WYX T s�] ^=s�W T } R f b R a�^ T ]Y}�^ [ \ R a�^
[ X U j�] T ] X T ] R f � |�^ R�RYf s	[ U j R a U \�WY| T � u�i�j�[ T ^ W�[ T ] T�U j�] f a�^ U j�] ^ � a�] T U [ R X
R f s	j�W U a T ]4t U WYb [ U S � }�j�[ T [ Z�] W�t S v R f v;^ [ \ R a�^*h-[ \Yj U `�] }OWYX�Z q ] Z�] c�[ X�Z
j�[ h T ] S f WYZ�Z�^ ] T T ] Z�[ U u �	[ T W�X T sO] ^;sOW T � ^ ] S [ WY`�[ S [ U � � u ��]-[ S S a T U ^ W U ] Z/[ U
` � ^ ] f ] ^ ] X�b ] U R-U j�] f W�h-[ S [ WY^�|�j�] X R h-] X�W RYf � ^ ] WYZ�[ X�\�� } T a�\�\Y] T U [ X�\ U j�W U
\Y] X�a�[ X�]=^ ] S [ W�`�[ S [ U � ^ ] � a�[ ^ ] T�T |] S S [ X�\ R a U s R ^ Z T	S ] U U ] ^	` �nS ] U U ] ^ ��i�W�cY] X
S [ U ] ^ W S S � } U j�[ T [ TOU R�R=f W�^ R � U j�]�h-W�^ c U R ^ ] s�WY^ Z1] S W�` R ^ W U [ R X � ` R U jnb R X�x
b ] ^ X�[ X�\=^ ] W�Z�[ X�\;\�] X�] ^ W S S � WYX�Z6^ ] S [ W�`�[ S [ U � [ X-|�WY^ U [ b a S WY^ � ` R U j6^ ] S [ W�`�[ S [ U �
s;u ^ u U u U j�];s	^ [ U U ] X U ] � U W�X�Z1s;u ^ u U u U R-U j�];s	^ [ U ] ^ � T	U j R a�\Yj U T	U j�W U sO] ^ ]
U R `]�^ ] b R ^ Z�] Z6[ X U j�] U ] � U uO�Oa UOU j�]�\Y] X�] ^ W S [ Z�] W��*j�] ^ ] U j�]�| R�T T [ `�[ S [ U �
R f [ X�b ^ ] W T [ X�\�^ ] S [ WY`�[ S [ U � ` �*f R ^ h-W S ^ ] |�^ ] T ] X U W U [ R X�}�WYX�Z U j�a T [ X � Z�[ T b ^ ] U ]
`�[ U T ���6[ T W�\YW�[ X6Z�] h R X T U ^ W�` S � t ` � o�r�� q � v }�W-^ ] W S s	[ X�X�] ^ u

� 	 4 %�� � � � � $ � 2 � ����� ! & � � $ � � � � � 3

{ �Y�



� � � � � ��	 � �

��� ������
 ���
� � 	 ��� ��
� � �

g X U j�[ T WY|�|�] X�Z�[ ��}�sO]�\Y[ d�]�WYX R d�] ^ d�[ ] s RYf�U j�]�WY^ b j�[ U ] b U a�^ ] R fKU j�] TFL T ��T U ] hn}�W�X�ZZ�] T b ^ [ `] T R h-]�W T |] b U T	R f j R s�[ U s�W T [ X T U WYX U [ W U ] Z U R 	 �� ��� # ��� %�WYX�Zng T WY`�] S S ] � �����
# & � % u � R X�b ^ ] U ] S � } TFL [ T W4|�^ R \Y^ W�h-h-[ X�\ S W�X�\Ya�W�\Y]nh R Z�a S ]6|�W�^ WYh-] U ] ^ [ m ] Z�s	[ U j^ ] T |�] b U	U R W-b RYS S ] b U [ R X R f h R Z�a S ] TOU j�W U	U j�];b S [ ] X U |�^ R�RYfAT ��T U ] h�h*a T U	T a�|�| S � u � u�_
|�[ b U a�^ ] RYf�U j�];\Y] X�] ^ W SKT U ^ a�b U a�^ ] R f�U j�] T ��T U ] h�[ T \Y[ d�] Xn[ XneA[ \�a�^ ]�_;u { u
_�| R U ] X U [ W S a T ] ^ RYf�U j�] T ] ^ d�[ b ] T�R f TFL [ T [ X U j�] f RYS S R s	[ X�\ T [ U a�W U [ R X�wK[ f�U j�]Ob S [ ] X U|�^ R�R f�T ��T U ] h b W�X1Z�] S [ d�] ^ T a�[ U WY` S ]=h R Z�a S ] T [ h-| S ] h-] X U [ X�\ U j�]=|�^ ] S R \�[ b } T a�|�| S � [ X�\

U j�]�^ [ \�j UAU j�] R ^ ] h T }�W;Z�] �X�[ U [ R X*|�^ [ X�b [ | S ]Y} T R h-]�^ a S ] TARYf [ X f ] ^ ] X�b ] }�W�X�Z*W f ] s R U j�] ^
`�[ U T WYX�Z6` R ` T } U j�] X TFL b WYX6`]	[ X T U W�X U [ W U ] Z U R=T a�|�| S � W=|�WYb c W�\Y] f R ^�Z�] �X�[ X�\=W�X�Z^ ] W T R X�[ X�\nWY` R a U�U RYU W S ^ ] b a�^ T [ d�] f a�X�b U [ R X T u ��X�b ] U j�[ T |�WYb c W�\Y]*j�W T `] ] X4[ X T U WYX U [ x
W U ] Z�}�j R sO] d�] ^ } R U j�] ^ f WYb [ S [ U [ ] T�R fKU j�]	b S [ ] X U |�^ R�RYfKT ��T U ] h b W�X-`�]	`�^ R a�\Yj U [ X U R | S W �
[ X R ^ Z�] ^ U R \Y] U W*h R ^ ]�| R sO] ^ f a S�U R�RYSf R ^�] X�Zna T ] ^ T uOg X1|�WY^ U [ b a S WY^ } U j�] ^ ];[ T W*| RYT U x
[ X T U WYX U [ W U [ R X4b a T U R h-[ m W U [ R X T U ] |�}As	j�] ^ ]6W�a U R h-W U ] Z�|�^ R d�] ^ T=f R ^�s�] S S f R a�X�Z�] Z�X�] T T
WYX�Z U ] ^ h-[ X�W U [ R X6b WYX1`];WYZ�Z�] Z1W T | RYT U x |�^ R b ] T T R ^ T�U R*U j�];Z�] �X�[ U [ R XnW S \ R ^ [ U j�h T u
i�j�a T TFL [ T � [ XM[ U T b a�^ ^ ] X U [ X�b WY^ X�W U [ R X � W�|�WYb c W�\Y] U j�W U W � �  � � � � �  R f Wh-] b j�W�X�[ m ] Z S R \�[ b T ��T U ] h s R a S Z U W�cY]-W�X�Z4[ X T U W�X U [ W U ] U R j�[ T=R ^;j�] ^ T ��T U ] hnw*[ U [ T

X R U W U R�R�S�U j�W U WYX4W d�] ^ WY\�]-a T ] ^-t T R h-] R X�]-h-WY[ X S � b R X�b ] ^ X�] Z�s	[ U j4Z R [ X�\n|�^ R�RYf T v
b W�Xnb a�^ ^ ] X U S �6U WYcY];W�X�Zna T ];s	[ U j R a U	T R h-]�] � R ^ U u
� ]=s	[ S S Z�[ T b a T T	U j�]*^ ] � a�[ ^ ] h-] X U T	f R ^ U j�]*b S [ ] X U |�^ R�RYf�T ��T U ] h [ X1W6` R U U R h*x a�|

f W T j�[ R X�} [ X;\�] X�] ^ W SYU ] ^ h T } `�] f R ^ ]�] ��WYh-[ X�[ X�\ R X S � W f ] s�Z�] U W�[ S TKR f�U j�]�[ X T U W�X U [ W U [ R X T u
g X U j�] f RYS S R s	[ X�\�} ^ ] f ] ^ ] X�b ]Os	[ S S `]�h-WYZ�] U R dYW�^ [ R a T�U � |] T `] [ X�\ T a�|�| S [ ] Z*` � dYW�^ [ R a T
h R Z�a S ] T w U j�] T ] U � |] T s	[ S S `�]�h-] U W S W�X�\Ya�W�\Y] U � |�] T }�X R U ����� U � |] T u

� � � %'&��n5/. :A&;<$&;,67�)

i�j�] TFL T ��T U ] h�j�W TOR f b R a�^ T ]	`�] ] X6b R Z�] Z6[ X-W=|�^ R \Y^ W�h-h-[ X�\ S W�X�\Ya�W�\Y]=t z U WYX�Z�W�^ Zl � # � ��% v }�WYX�Z U j�a T b a�^ ^ ] X U S � j�W T�U j�] �� � � � � � � ) S [ h-[ U W U [ R X U j�W U;U j�]*b S [ ] X U |�^ R�R f
� � � � $ �

TFL
� ��� (�% ! � ( � � � � $�� � � � � ��$ � � $ �	� ( � (�� $ + ! ��� �)� � �	� � � � � � � � � ) (�� ��$�� %�� � � (�� �

� � � � � � $�(�� $ + ! �)� ��$ � ! ! � $ ��� � � � � � � 3

{ � �



uuu
k	T ] ^	WY|�| S [ b W U [ R X T
� ��% � � 
 � .��/� � ��


t � ( ��( }WYa U R h-W U ] Z U ] ^ h-[ X�W U [ R X6|�^ R d�] ^ T v
� �#�

� -� � � �� +�%
t Z�] f u�|�^ [ X�b [ | S ] } T [ \�X�W U a�^ ] R | T u v t ^ a S ] T	R f [ X f ] ^ ] X�b ] v

� - 
 %
t sO] S S f R a�X�Z�] Zn[ X�Z�a�b U [ R XnWYX�Zn^ ] b a�^ T [ R Xv

	�� 
�� ���
t |�^ ] S R \�[ b R |�] ^ W U [ R X T v
� 
�% �� �/� � ��


�$ � +�
 � �  ����! 	�� % � + 


eA[ \Ya�^ ];_;u { wOz ��T U ] h'z U ^ a�b U a�^ ]

T ��T U ] h�h*a T U�S [ cY] s	[ T ]�`]�b R Z�] Z6[ Xnz U WYX�Z�W�^ Z l ��u�� R sO] d�] ^ }b R h-| R X�] X U x `�W T ] Z6|�^ R x
\Y^ W�h-h-[ X�\ # � � }���� %A[ T `] b R h-[ X�\-h R ^ ]�s�] S S x T a�|�| R ^ U ] Z�} T R [ U h-W �/T R�R X/`]*| R�T T [ ` S ]
f R ^�W�Xn[ X U ] ^ S [ X�\�a�W S d�] ^ T [ R X RYf TFL U R ] ��[ T U ui�j�] T ] b R X�Z#h-W � R ^-^ ] � a�[ ^ ] h-] X U }�s	[ U j R a U s	j�[ b jMX R�f a�^ U j�] ^6|�^ R \Y^ ] T T b WYX#`]
h-WYZ�]Y}Y[ T�U j�W UAU j�]Ob S [ ] X U |�^ R�RYfT ��T U ] h h*a T U [ h-| S ] h-] X U�U j�]������ S R \�[ b }YW T Z�] T b ^ [ `�] Z
[ X=z�] b U [ R X ~ u { u � � a�^ ^ ] X U S � } T R h-]�W S \ R ^ [ U j�h T [ X TFL Z�] |�] X�Z=W U b ^ a�b [ W S | R [ X U TKR X U j�]a T ] RYf b S W T T [ b W S�S R \�[ b }�W�X�Z U j�] f WYb UOU j�W UOU j�] S R \Y[ b	j�W T W�X6] ��|�^ ] T T [ d�] U � |�] T ��T U ] h [ T
Z�] ] | S � ^ R�RYU ] Z*[ X U j�]Ob R Z�]Y} T R a T ] ^ TAR f b R X T U ^ a�b U [ d�] S R \�[ b R ^ T ] UAU j�] R ^ � WY^ ]Ob a�^ ^ ] X U S �
a�X�WY` S ] U R a T ] TFL u

� � � � � � �������  �
	 ���

i RnT U W�^ U } U j�] ^ ]-[ T WYX
� � � � � � � � � � � � � �  }Ks	j�[ b j4[ h-| S ] h-] X U T W T h-W S SAS [ `�^ WY^ �/R f�T a�|�x
| R ^ U ^ R a U [ X�] T;f R ^=b R h-h R X f WYb [ S [ U [ ] T;T a�b j�W T=S [ T U |�^ R b ] T T [ X�\�}�] ��b ] | U [ R X�j�WYX�Z S [ X�\�}
WYX�ZM|�^ [ X U [ X�\4h-] T T WY\�] T u i�j�[ T |�^ R d�[ Z�] T W T U WYX�Z�W�^ ZM`�W T ]/a�| R X9s	j�[ b j U j�]/b S [ ] X U
[ T ] ��|�] b U ] Z U R |�^ R d�[ Z�] U j�] f WYb [ S [ U [ ] T [ X�j�[ \�j�] ^*h R Z�a S ] T u4i�j�a T } U j�[ T*S W � ] ^*[ T �'� �

� ���/� � ! � � � � , � � � �
$ � � � � � $ � � ,)� ( � � � � � � ��� &�� + $ � �
TFL

$ � ��� � $ � � $ � � ��� � � �/� � ��� � � ,)� ��� � � � � � � � � $
� � � ��� ( % ! � (�� � � � � � � ��� & ����� 3 � � 1�� � � � ( � ��� � $ � � & � ��� � � � ! , � � � � � ( � � &

TFL
� ��1�� � ��$ � � � � $ � ! & (

� � � $ ! � � � ��� & � � � ( 1 � ! ! ��� � �)� ��$ � ��� � � & , � � $�- � � � & � (�%�� � � � ��� � � � ,�� � , � � � � � $ � � ! � , � $ �

{ �Y�



T a�|�| S [ ] Z�` �4U j�]nb S [ ] X U }�`�a U b R h-] T s	[ U j U j�] TFL |�WYb c W�\Y]Yu/i�j�]n[ X T a S W U [ R X S W � ] ^] X�W�` S ] T } f R ^	] ��W�h-| S ] }KW � b S [ ] X U x T [ Z�] ��h R Z�a S ] U R ^ WY[ T ]=W�X/] ��b ] | U [ R X U j�W U�f a�X�b U [ R X T
[ X U j�];j�[ \Yj�] ^ x S ] d�] S TFL h R Z�a S ]�c�X R s�j R s U R [ X U ] ^ |�^ ] U u

� � � � � � ������ 

i�j�] 	�� 
�� ��� h R Z�a S ]-Z�] W S T s	[ U j�� � � �  � ) � T � X U W ��}OX R U ) � � )  � � � T � X U W �}OW�X�Z�[ h*x
| S ] h-] X U T�U j�];|�^ ] S R \�[ b�W T W S S a�Z�] Z U R [ X1z�] b U [ R X ~ u { u l ] U W S W�X�\Ya�W�\Y] U � |] T�f R ^ �����
U � |] T t holtype vAWYX�Z U ] ^ h T t preterm WYX�Z term vAWY^ ]	Z�] b S WY^ ] Z-j�] ^ ]Y}�W S R X�\�s	[ U jU j�] [ ^-W T T R b [ W U ] Z R |�] ^ W U [ R X T uMi�j�] preterm U � |]1[ T W U � |] RYf�S W�h=`�Z�W/b W S b a S a TU ] ^ h T�U j�W U WY^ ] X � U ^ ] � a�[ ^ ] Z U R `] ����� U ] ^ h T }�� ( � ( }�W preterm X�] ] Z1X RYU `];sO] S S xU � |] Z�u l WYX � a T ] f a SOT � X U WYb U [ b R |] ^ W U [ R X T b W�X4W S ^ ] W�Z � `]-Z�] �X�] Z�W U;U j�] S ] d�] S�RYf
preterm u*p R [ X�\n`] ��R X�Z U j�W U [ T�U j�] U � |] term }�s	j�[ b j4^ ] |�^ ] T ] X U T ����� U ] ^ h T }� ( � ( } preterm TOU j�W U W�^ ]	s�] S S f R ^ h-] Z6s	[ U jn^ ] T |] b U	U R W*\�[ d�] X T [ \YX�W U a�^ ] u
i�j�] f a�X�b U [ R X T [ X 	�� 
�� ��� W�^ ]�a T ] Z1] � U ] X T [ d�] S � [ X U j�] TFL h R Z�a S ] f R ^�WYX�W S � m x[ X�\ U j�] T U ^ a�b U a�^ ] RYf |�^ R | RYT ] ZnZ�] �X�[ U [ R X T W�X�Z6`�a�[ S Z�[ X�\*[ X�Z�a�b U [ R X U j�] R ^ ] h T u���W T [ b

|�^ ] S R \Y[ b R |] ^ W U [ R X T W�^ ];WYZ�] � a�W U ] f R ^�h*a�b j RYfKU j�[ T wOj R sO] d�] ^ } T R h-] U [ h-] T ^ ] |�^ ] T ] X�x
U W U [ R X*b j R [ b ] T W S ^ ] W�Z � h-WYZ�]�[ X U j�]�b S [ ] X U |�^ R�RYf�T ��T U ] hDX�] ] Z U R `�]�\�[ d�] X-W;a�X�[ f R ^ h
[ X U ] ^ f WYb ];` � Syntax u
e R ^�] ��W�h-| S ] } U s R b R h-h R X-^ ] |�^ ] T ] X U W U [ R X TOR f ^ ] S W U [ R X T [ X������/WY^ ]=t � �
��v � � �

WYX�Z � � � � � ��� u�i�j�]/h-WYb j�[ X�] ^ � [ X U j�] TFL h R Z�a S ]nX�] ] Z T6U R a�X�[ f R ^ h S �`�^ ] W�c�] S ] h-] X U T-R f ^ ] S W U [ R X T Z R s	X�}	`�a U sO]/Z R X � U s	[ T j U R h-W�X�Z�W U ]1W4|�W�^ U [ b a S W�^
^ ] |�^ ] T ] X U W U [ R X f R ^O^ ] S W U [ R X T�T [ X�b ] U j�W U s R a S Z S [ h-[ UAU j�]�WY|�| S [ b WY`�[ S [ U �=RYf TFL uAi�j�a T
Syntax [ T ^ ] � a�[ ^ ] Z U RnT a�|�| S � W f a�X�b U [ R X dest relation

U j�W U `�^ ] WYc T W�|�WY^ U W
|�^ R | RYT [ U [ R X T U W U [ X�\*[ X�b S a T [ R X6[ XnW-^ ] S W U [ R X�}�W�X�Zn^ ] U a�^ X T�U j�];^ ] S W U [ R X6| S a T�U j�];|�WY[ ^
R f ] S ] h-] X U T [ X U j�]6^ ] S W U [ R X�u1e R ^=] ��W�h-| S ] }A[ X�W/b S [ ] X U*T ��T U ] h U j�W U [ h-| S ] h-] X U ] Z
^ ] S W U [ R X T W T t � � �Av � � � }[ XYd R c�[ X�\ dest relation

R X U j�] R ` � ] b U x S W�X�\Ya�W�\Y] U ] ^ h
� t �6� !�v � � � � [ ] S Z T�U j�]-t h-] U W S W�X�\Ya�W�\Y] v U ^ [ | S ]-t � � �,� !�v u�z�[ h-[ S WY^ S � }�[ X1W � � � � �
������ �b S [ ] X U } dest relation t � ��!�v T j R a S ZnW S T R ^ ] U a�^ X�t � � �6� !�v u

� � � � � 
 �����

i�j�] � - 
 % h R Z�a S ];|�^ R d�[ Z�] T W U � |�] thm }�s	j�[ b j1^ ] |�^ ] T ] X U T ����� U j�] R ^ ] h T u;i�j�]f RYS S R s	[ X�\ U j�^ ] ];[ h-| R ^ U W�X U�U j�] R ^ ] h T h=a T U `�];|�^ R d�[ Z�] Zn` � � - 
 % w

{ � �



� ] S S f R a�X�Z�] Zn[ X�Z�a�b U [ R X
� � t � v
@�t = �,#�t = !$# � !�� @A�3!�v"@A� ��v
@ = �,#�� �

� ] T U ^ [ b U [ R Xn^ ] s	^ [ U ] � ��!�@�t �	� � � !�v � �����

� ] S S f R a�X�Z�] Zn^ ] b a�^ T [ R X t � ��� � 
 � � � ��v
@ � � t � v
@ = �,# �At ��v���� t �	� � � ��v��

i�j�]O] ��WYb UAT � X U WYb U [ b f R ^ h RYf�U j�] T ] U j�] R ^ ] h T [ T b ^ a�b [ W S w � ( ��( } T a�|�| S � [ X�\	W�X=] � a�[ d�x
W S ] X U }`�a U X R U [ Z�] X U [ b W S }�s�] S S f R a�X�Z�] Z1[ X�Z�a�b U [ R X U j�] R ^ ] h s	[ S S b W�a T ] U j�];W S \ R ^ [ U j�h
f R ^�|�^ R Z�a�b [ X�\*b a T U R h-[ m ] Z1[ X�Z�a�b U [ R X U j�] R ^ ] h T�RYf z�] b U [ R X � u � U R*f WY[ S u

� � � � � 
 ��� �

i�j�] � -� � T U ^ a�b U a�^ ]�Z�] b S WY^ ] T W U � |�] theory }�s	j�[ b j-[ T W;h-] U W S W�X�\Ya�W�\Y]�b RYS S ] b U [ R XR f�R ` � ] b U T ^ ] S W U ] Z U R W T [ \YX�W U a�^ ] �
	Ku � -� � [ T ^ ] � a�[ ^ ] Z U R1T a�|�| S �/U j�] f R�S S R s	[ X�\
T ] ^ d�[ b ] T w

� l W U b j�[ X�\*W S \ R ^ [ U j�h T�f R ^ holtype WYX�Z term u

� _ f a�X�b U [ R X U j�W U h-W�| T preterm T=U R term T [ X � 	 } � ( ��( }OW U � |�]1b j�] b c�[ X�\f a�X�b U [ R X�u

� _	X#[ h-| S ] h-] X U W U [ R X RYf;U j�]4Z�] �X�[ U [ R X#|�^ [ X�b [ | S ] R f z�] b U [ R X ~ u { u ~ u ��X�b ]/W
Z�] �X�[ U [ R X6[ T h-WYZ�]Y}�[ U [ T�T U R ^ ] Z1[ X U j�] U j�] R ^ � u

� _�Z�W U W�`�W T ] R f Z�W U W U � |] f WYb U T=R f�U j�]-c�[ X�Z S [ T U ] Z4[ X�z�] b U [ R X ~ u ~ u1i�j�] f WYb U T
R f b ^ a�b [ W S [ h-| R ^ U W�X�b ]�WY^ ] U j�];Z�] �X�[ U [ R X R f�U j�] � b W T ] �b R X T U ^ a�b U t a T ] Zn[ X U j�]
|�W U U ] ^ X�x h-W U b j�[ X�\ U ^ WYX T S W U [ R Xv } U j�]/] ��j�W�a T U [ R X U j�] R ^ ] h?t a T ] Z#[ X#|�^ R d�[ X�\
|�W U U ] ^ X-b R h-| S ] U ] X�] T TAf R ^�[ X�Z�a�b U [ R X U j�] R ^ ] h T v }�W�X�Z U j�]	b R X�\�^ a�] X�b ] U j�] R ^ ] h
f R ^ U j�] U � |�]=t a T ] Z U R;f R ^ hDb R X U ] � U T [ X U ] ^ h-[ X�W U [ R X*b R X�Z�[ U [ R X*] � U ^ W�b U [ R Xv uAg U
[ T b R XYd�] X�[ ] X U }Y`�a U X R U X�] b ] T T WY^ � }�[ f�U j�[ T Z�W U WY`�W T ]�[ T WYa U R h-W U [ b W S S � W�a�\Yh-] X U ] Z
s	j�] X1W-X�] s�t R ` � ] b U�S WYX�\�a�WY\�] vOZ�W U W U � |];[ T Z�] �X�] Z�u
_ S R X�\=s	[ U j U j�];b R X�\�^ a�] X�b ] U j�] R ^ ] h T W�^ [ T [ X�\ f ^ R h U � |] T } U j�];a T ] ^�h-W � W S T R
h-WYX�a�W S S � W�Z�ZMb R X�\Y^ a�] X�b ] U j�] R ^ ] h T-f R ^ R U j�] ^6b R X T U ^ a�b U T } � ( � ( } U R j�WYX�Z S ]
[ X T U WYX�b ] T�R f j�[ \Yj�] ^ R ^ Z�] ^K^ ] b a�^ T [ R X�} U j�] let b R X T U ^ a�b U }Y[ h-| S [ b W U [ R X�} ` R a�X�Z�] Z� a�W�X U [ �b W U [ R X�} � � ) u

{ � &



� � � � � � ��� � �

i�j�] � �� +/% h R Z�a S ] T a�|�| S [ ] T ^ a S ] T�R f [ X f ] ^ ] X�b ] }�h RYT UOR f s	j�[ b j-b W�X*`�] f R a�X�Z-[ X*eA[ \ x
a�^ ] ~ u { u�_ S U j R a�\Yj U j�];^ a S ] T j�W d�] � a�[ U ] T [ h-| S ] T |�] b [ �b W U [ R X T } U j�];[ h-| S ] h-] X U W U [ R X
R f [ X f ] ^ ] X�b ];^ a S ] T [ X6b S [ ] X U�T ��T U ] h T j�W T `�] ] X U j�]�h R�T U [ h-| R ^ U W�X U Z�] T [ \�Xnb j R [ b ]�[ X
U j�]*b R X T U ^ a�b U [ R X R f TFL u � ]=s	[ S S Z�[ T b a T T�U j�[ T h R ^ ] U j R ^ R a�\Yj S � [ X U j�] f R�S S R s	[ X�\T ] b U [ R X�u
_ S R X�\4s	[ U j U j�] T ]4`�W T [ b/[ X f ] ^ ] X�b ]/^ a S ] T } � �� +/% h=a T U W S T R�T a�|�| S � W � j�] W d � x

sO] [ \Yj U ��^ a S ] RYf [ X f ] ^ ] X�b ] w U j�]=b R X U ] � U a�W S ^ ] s	^ [ U ] ^	a T ] Z f R ^ U ] ^ h-[ X�W U [ R Xnb R X�Z�[ U [ R X
] � U ^ WYb U [ R X�}W T Z�] T b ^ [ `] Z1[ Xnz�] b U [ R X ~ u � u

� � ��� ,/)�7A(*,67A. (=7�. +-,/)

i�j�] TFL |�WYb c W�\Y]*j�W T `] ] X/[ X T U W�X U [ W U ] Z U R-U s R Z�[ �K] ^ ] X U�U j�] R ^ ] h�|�^ R d�] ^ T w 	 ��� � �WYX�Z4g T W�`] S S ] � ����� # & � % u*_ S U j R a�\Yj U j�] T ]-WY^ ]*` R U j/s	^ [ U U ] X4[ X T WYh-]*|�^ R \Y^ W�h-h-[ X�\
S WYX�\�a�WY\�]=W�X�Z/[ h-| S ] h-] X U�U j�] T WYh-] S R \Y[ bY} U j�] U s R6U j�] R ^ ] h'|�^ R d�] ^ T Z�[ �K] ^�Wn\�^ ] W U
Z�] W S [ X U j�]/Z�] U WY[ S T u�i�j�]/] T T ] X U [ W S Z�[ ��] ^ ] X�b ]/`] U s�] ] X U j�] U s R�T ��T U ] h T [ T-U j�W U
	 �� ����[ T W�Z�[ ^ ] b U [ h-| S ] h-] X U W U [ R X R f=U j�] ����� S R \�[ b }�s	j�[ S ]1g T WY`�] S S ] � ������[ T W�X
[ X T U WYX U [ W U [ R X R f�U j�];g T WY`�] S S ] � � � � ) � � �  ��� � � �  � U R=U j�]������ S R \�[ b u
g X R ^ Z�] ^ U R W d R [ Z#`] [ X�\ U ^ WY|�|�] Z#[ X#W U j�[ b cY] U/R f*T ��T U ] h |�W�^ U [ b a S W�^ T [ X U j�]

f RYS S R s	[ X�\�}�s�]/s	[ S S Z�[ T b a T TnU j�] U s R [ X T U WYX U [ W U [ R X T6R X S �9f ^ R h U j�]4| R [ X U1RYf d�[ ] s
R f � -� � W�X�Z � �� +/% } T [ X�b ] U j�] R ^ [ ] T WYX�Z�^ a S ] T=R f [ X f ] ^ ] X�b ]-|�^ ] T ] X U ] Z U j�] S WY^ \�] T U
Z�[ ��] ^ ] X�b ] T;U j�W U j�WYZ U R `�] R d�] ^ b R h-]Yu6� � ^ ] T U ^ [ b U [ X�\ U j�]-Z�[ T b a T T [ R X�}AWnsO] W S U j RYf
Z�] U W�[ S s	[ S S `�];|�W T T ] Z R d�] ^	[ X T [ S ] X�b ] u

� � � � ��
 � � ���
	 � �

��R ^ c/[ X 	 �� ��� U W�cY] T | S W�b ]*W�\YW�[ X T U W�X4[ h-| S [ b [ U `�WYb c�\Y^ R a�X�Z U j�] R ^ � c�X R s	X4W T�U j�]
) �   � � � � ��� �  � u-r�] s�Z�] �X�[ U [ R X T WY^ ]-WYZ�Z�] Z U R6U j�]-b a�^ ^ ] X U=U j�] R ^ � ` � a�|�Z�W U [ X�\nW
^ ] f ] ^ ] X�b ]�b ] S S ��U j�a T } 	 ��� � � U j�] R ^ [ ] T W�^ ] � � � �  � � �  � [ X6X�W U a�^ ]Yu�g Xnb R X U ^ W T U }�W U j�] R ^ �
[ X9g T W�`] S S ] � ������[ T � � � ) � � � ��� � [ X9X�W U a�^ ] w4W�Z�Z�[ X�\4W�X�] s'Z�] �X�[ U [ R X U R W U j�] R ^ �
^ ] T a S U T [ X-W;X�] sMW�X�Z-Z�[ ��] ^ ] X U�U j�] R ^ � `�] [ X�\;b ^ ] W U ] Z ��T a�` T ] � a�] X U S �*U j�]	X�] sMW�X�Z RYS Z
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fun MP th1 th2 =
let val (hyps1, c1) = dest_thm th1

val (hyps2, c2) = dest_thm th2
val (antecedent,consequent) = dest_imp c1

in
if aconv antecedent c2
then THM (union hyps1 hyps2, consequent)
else Fail "modus ponens failed"

end
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