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� f �uTlv fXTJm ^ cYd W��Ua ZaTlT����5V�T ^aZaP d Wj^uT ^ ` TJZuZaTiefK�TlZ]PR^av]HMfXTlf PrZuv ^uWYm Tl^uv � d WYTlZ�� fj^uTJZ 
MZ c K2_K�Tlf ²� \ TlZ�hkjIl [   ¯E°�� ����n P c � \ TJm ^LZ c WYP[^c_ a v ^ � _ ^ P c m�� � 	 c � \ TJZ�� fj^aTlZ � cYd W c f 
1\ TlZ
� c Hr^uv Tlfj^uTJf ²� � � � d W � v T � ^ TlZ P c � \Xv T ` ^aZ cXe ^ c Z \ TJZ SUZ c K5K4TJf �uT � V � ^ k c Z bcYd]e �

� � � v T�
r^ fYP[WYTrgJPrfYP � H 
MT ^LTl^uZ]P d Wj^ c f�
rTJf � bc Z \ v TLSUZ c K2K�TFhkjIl;q2  ¯ ° � ����n c fY\ v WYZuT PrZuv ^uW2_m T ^av�� d WXTlf � fj^aTlZ�
rZ c K2K�Tlf�\ c Z d WXk c � bc WXZuTJf���� v TlZak c � bP � ^ m7P[f5\ v T SUZ c K2K4Tohkjfl�q5  ¯ ° � �!�$nfXv d Wj^ m TlWXZ P c � \ Tlm ^ P c m"� l Tlv fXTJm-oV_ \ v m Tlf �uv¨HrfYP � TJf ` v mJK � v kJv P � e HrmJK � T Q5n g��cHMfY\ TlZafP c�� �uTlv fXTlZBk�� Tlv \ v m Tlf �uv]HMfYP � Tlf$# TlZ]P ��� 
MTlm Tlv fXTJZ c f 
Yg \ Tlm ^ Z c WYP[^c_ a v ^ � _ SUTlV bP c \ T p g&HwK�TT_Zav TJZuTJf�� i v T%� fj^uTJZ�� cYd W c f�
�\ v T��uT��oe)V'& T e ^ �)TJZ � HMZa\XTlZu^�^ T�
MZuv)(
T c f4\�O5Tl^uW2H \ TJf P c � \ TlZP � 
rTJVXZ]P[v � d WXTJf9a'HwK3H � H 
rv TrgX\Xv T v m o � *pP�KYv ^aT � k c �uPrm m TJf�
rT � P � ^ � TlZ]\ Tlf �
� m [ �+*pPwKXv ^uT � � TlZ]\ Tlf�\XP[fYf�P ��� T 	 c ���uP 
rTlf k c Z SUT=Hrm T ^aZuv T �gHrf p V�T�� v T��uTlf gX\ v T v f\ TJf � H � 
MTlfY\XTlf *pP�KXv ^uT � f�V4TJf bH[^av�
r^ �LTJZa\XTlf��
� v f t c fY\YP[m Tlfj^aP � V�TlZaTlv d W7¹ k c ZYefK�TlZ]PR^uv¨Hrf
�wHMfLhkjfl�q5  ¯5°�� �!�$nBP c �}p � v Za\ v f�*pPwKXv]_^uT � q V�T�� ^uv m m ^���	 c�� ` Tlv ^uT o=ugq�
rTJV4T v d W7Tlv fXTJf 	 c ��� d WXfYv ^u^ �wHMfL¹ m v ^ \ Tlf!t v Q�
MZ c K2K4TJf\ TJZ ` v mJK � v kJT�� P[f�� � d W�W2H,(�TMg�\YP � \Xv T�� k c m V4T�� �uTlZaTlf-# TJZ�� ^ bPrfY\ fXv �)m TJv fYTlZ�	 Z�
 c m Tlfj^aTv f�\XTlf � H � 
rTJfY\ Tlf *pP�KYv ^aT � f V�Tlv ^uZ bP 
r^��
� m u ��*pP�KYv ^aT � 
rTJWXTlf � v ZUk c � fj^uTJZ 
MZ c K5K4TJf �/. �gHrf�hkjfl�q2 c¯ ° � �!�$n bc V�TlZ��hi)PrV4TJvBTlZ`_

� Tlv � ^UT���� v d W�V�TlZaTlv ^��UP � ��� d W�� v TlZav�
4gY\ Tlf ^ T�
rZav)( \ T��o� c H[^av TJfM^aTlf �gHrm Tlv fY\ v m Tlf �uv¨HrfYP�_
� Tlf�t4P ��� P c � \ TJf k�� Tlv \ v m Tlf �uv]HMfYP � Tlf k c �MTlZ]P ��� 
MTlm Tlv fXTlZaf��10 v T�v m�TJv fY\Xv m Tlf�� v¨HrfYP � TJf\ TJZf� c H[^av TJfM^ fYP d W1TJv fXTJZ�� fj^uTJZ 
MZ c K2K4T v m�P ��� 
rTJm TJv fYTlf e Tlv f e HrmnVXv f4PR^`HMZuv � d WXTlZ SUZaPwKXWm TlWXZ3v�� ^Jg �cH�v � ^3v m k��LTJv \Xv m Tlf�� v¨HrfYP � TJf�\ TlZL� c H[^uv Tlfj^ e Tlv f ` v mJK � v kJv P � e HrmJK � T Q�m TJWXZ��iUP[WXTJZ � bc WXZaTlf�� v Z �uPM\�W5H d � \XTlf ^LT�
rZav2( \ T�� ` Tlv ^uTJf e HMmJK � TlQ T�� Tlv fhg��`H�\YP � � v ZpTJv fXTJf� �MTlZaf bc f � ^av�
MTlf���� c Hr^uv Tlfj^uTJf�\ TV\YfXv TlZaTlf e bHMfXfXTJf�� � �UklTJv�
r^ �uv d Whgh\XP � \ TJZo� c H[^uv Tlfj^ P c �\ TJZ b� V�TlZ � P 
rTlZ c f�
 Tlf4\ � v d W �_v T � TJZ�*�HwKXv Tlf��wHMfP¹ TJfj^�� ^uTlWj^��iUP[Z]P c � �LTJfY\ Tlf
� v Z c f �BTlv fXTJZ �cK�TlkJv T ��� Tlf%� fj^aTlZ�
rZ c K2K�Trg[\ TJZ � P c K ^ e Hrf�
MZ c TJfXk c fM^aTlZ`_

rZ c K2K�T � l��5n k c Tlv fXTlm43�H �65 f2Hrm ��P c ��¯5°7� �!� gYk c � � f�\Xv T�� TJm t4P ��� e bHrfYfXTlf � v Z kJTlv�
rTlf g\XP � \XTlZ�� c Hr^uv Tlfj^ � l$�2n � p98 p l$�2nLv m m TJZ f2H d W�Tlv f ` v mJK � v kJv P � e HrmJK � T Q1v � ^��YiUP[WXTJZ WYP�_V�Tlf � v Z fXv d Wj^ �_v T � � fXTlZ�
rv T v f!\ v TUi TV\YfXv ^uv¨Hrf1\XTlZ ` Tlv ^uTlf e HrmJK � T Q T v f��rT�� ^av TJZ ^��:0 v ��� m Prf� c Hr^uv Tlfj^uTJf3fYP d W V4T � v TlVYv�
MTlf$� fj^uTlZ�
rZ c K2K�Tlf 
rTJfYP c TJZ c fj^aTlZ � cYd WYTlfhg �`H � v Za\ � v d W3\ TJZ�^ TV_

rZav)( \ T�� ` Tlv ^uTlf e HrmJK � T Q T��)P � �)k c P ��� 
MTlm Tlv f5TlZ��LTJv��uTlf ��� f�\Xv T�� TJm tYP ��� �cH ��� ^uTnm Prf�\ TJf

rZ bH � TlZaTlfU^uT d WXfXv � d WYTlf 	 c�� � PrfY\ fXv d Wj^ � d WXT c Tlfhg c fY\3\Xv T�� c H[^av TJfM^aTlf3P � � � TJm v��uv mJK � v klv P � T*�HrmJK � T Q TpP c (
P � �uTlf��i)TlZr� c H[^av TJfM^ p l$�5n � v Za\!Prf � d W � v T � TlfY\ 
rTlf4P c TJZ c fj^uTJZ�� cYd Wj^���� � 
rT � v f�
r^Jg�� TJv fXT ` v m�_K � v kJT�� \ c Z d W ; T d WM^ � fYTlV�Tlf e�� P ��� TJf�\ TJZ)SUZ c K2K�T �=< � l��5n 8 SJl$�2n fYP d W�\ Tlf5t v Q�
MZ c K2K4TJf\ TJZ ` v mJK � v klT�� P c � ¹/k c V4T�� d WYZuTJv V�Tlf��>0 Tlv ^uTlZ klTJv�
r^ �uv d Whg \XP � \ v T �rHMmJH � H 
rv T \ T�� c fYTlfY\"_
� v d WXTJf ` v mJK � v klv P � e HMmJK � TlQ T�� p l$�2n m v ^p\ TlZ��rHMmLH � H 
rv T3\ T�� TJfY\ � v d WXTJf?� fj^aTlZ e HrmJK � T Q T��
p �=��� l��5n3bc V�TlZaTlv f � ^av m m3^��

	 V@*pP�KXv ^uT � d � TlfY\XTlf�� v Z c f � iUP[Z � ^aT ��� c f�
rTJf�\ TJZpSUZ c K2K�T!SJl��5n)k c ��0 v Z �LTJZa\XTlf
�uTlWXTJfhg \XP � \ v T�SUZ c K2K�T�SJl$�2n P c �kp �=��� l$�5nJHwK�TlZav TJZ ^�� i v T��uT efK�TlZ]PR^uv¨Hrf TJZukJT c 
r^ TJv fYT

[



3BTlZam c ^aPR^av]HMf �a\XP[Z � ^aT ��� c f�
U\XTlZLSUZ c K2K�T)SJl��5n P c � \ Tlm �wHMf \XTlf7HrZav Tlfj^uv TlZu^uTJf�� _ ` v mLK � v klT��TlZaklT c 
[^aTlf��'_ # T e ^`HrZaZ]P c m � iUP�\ v T��uT.efK4TJZaP[^uv¨Hrf Tlv fXTPefK�TlZ]PR^av]HMf P c � \ Tlf �IHrmJH � H 
Mv TV_

rZ c K2K�Tlf��wHMf p l��5n v fY\ c kJv TJZ ^ g TlZaWYP � ^uTJf � v Z TJV4TJf � P ��� � i)PrZ�� ^uT ��� c f�
MTlf �gHrf�SJl$�5nLP c � \ TJf
�wHMf � � Tlm Tlfj^aTlf!P c �Fµ��`l p l$�5ncnBTJZukJT c 
r^uTlf��'_ # T e ^`HMZuZ bP c m TJf��7� f �uTlZ � fj^aTlZaT���� �uT v�� ^ \YP[fXfhg\ v T��LWYP[Z]P e ^aTlZaT)\ v T��uTlZ iUP[Z � ^aT ��� c f�
rTJf k c V�TlZaT d WYfXTlf��Xt5HrZam T � s�� q � v T � TJZ ^ c f�� Tlv fXTlf�� c _
�aP[m m TlfXWYPrf�
7k�� v � d WXTlf5\ v T��uTlf �LWYPrZaP e ^uTlZaTlf g c fY\5\ v T3t2HMZum T � f�s � s c f4\5s�� o=� TlZam bH 
 � v]_d WXTJfhg k c m v fY\ T�� ^ \ v TpP � ^uTJZufXv TlZaTlf4\ T ` c m m T \XTlZf�LWYPrZaP e ^aTlZaT k c TJZum v ^ ^uT � f �Yi v Tpv f�t5HrZ`_m T � s�� s7P c � ^aZuTl^uTlf4\ Tlf�t4P e ^`HMZuTJf�� TlZ]\ Tlf � bc ZU\ Tlf�t4P ��� TJv fXT���KXZav m TJfi� v f�\ Tlf	*pPwKXv ^aT � fM_g�± c fY\ q1TJZum v ^ ^aT � ^ c fY\�Prm � fY\XT \ T�� & T�� Tlv � v�
rTJf *pPwKXv ^aT � � v f a PrV4T ��� Tlf k c �aP[m m Tlf2_

rT � P � ^�� � f � V�T��`Hrf4\ TlZaT3TJZ � P c V�Tlf c f � \ v T�HMVXv�
rTlf�t2HrZam T � fhg \ v T
� c�� TJZ d W4P[Z]P e ^uTJZuv � ^av e \ T��` v mJK � v klv P � e HMmJK � TlQ T�� p �=��� l��5n � bc Z)TJv f�KXZav m T�����v f 
rT�� d W � H ��� TJfXTlZ t5HrZam l ��
 � �7*�HrZUH ��� P[Zs�� o [ n P[fXk c 
rTJV4TJf��iUP p �=��� l��5n � T�
rk c �aP[m m TlfXW bPrf�
rTJfY\5v � ^ g v�� ^3\ v T7�/_D^uT �rHrmJH � H 
rv T�
rZ c K2K�T3v �`HrmJHrZUKXWk c
	 �[iUP[WYTlZ WYP[^ \ TlZ k c 
rTJW bHrZav�
MT��LWYPrZaP e ^uTlZ v m m TJZ \ TJf 0 TlZu^ Tlv f ���0 bc Z]\ T7\ v T7TlZ � ^aT �rHrmJH � H 
rv T \ T���� c Hr^uv Tlfj^uTJf pF�=��� l��5n �MTlZ � d W�� v fY\ Tlf g �`H e bHrfXfj^uTJf
� v Z m v ^YHrVXv�
rTJf t5HrZam T � f � bc ZFKXZav m T�� � \XTlf.�LWYPrZaP e ^aTlZ \ TJZLiUP[Z � ^aT ��� c f�
 P c � \ TJZ k�� Tlv ^uTJf
�rHMmJH � H 
rv T T Q�K � v kJv ^ V�TlZaT d WYfXTlf����hTlv \ TJZ v�� ^ T�� m v Z fXv d Wj^ 
rT � c f 
rTlf gr\ v T��uT�� # TJZ�� d W�� v fY\XTlfk c V�T�� Tlv � TJf�� � m m TlZaWXv f � v T � TJZuf c f � \ v T �LWYP[Z]P e ^uTJZuT�Tlv fXTJf a T�� ^ g \ TlZ1v m � Z � H � 
 � � P ���klTJv�
r^JgX\XP � \ v TpTJZ�� ^uT �IHrmJH � H 
Mv TUfXv d WM^ �MTlZ � d W�� v fY\ Tl^�l � 
 � ` � ± [ n �

� TJZuZaf?3 Z`H � �4i)Z�� � � _ � �hSUT e T � TlZ 
Mv � ^ m TJv f i)Prf e � bc Zp\XP � v fj^uTlZaT����aP[fj^uTRa WYTlm7P c fY\\ v T � TJWXZ v fM^aTlf �uv��rTk^ T ^uZaT cYc f�
 � � d W�m5bH d Wj^uTpP cYd W�� TlZaZuf�i)Z���	�� ` d W��LTJv kJTlZ \XPrf e TJfhgX\ TlZm v Z & T \ TlZaklTJv ^ � bc ZptXZ]P 
MTlf�k c Z # TlZ � bc 
 c f 
�� ^aP[f4\ � � d W�\XPrf e T tXZ]P c i)v¨K � � O�P[^uW�� � � ; c � ^Jg\ v T �_v T � ��Tlv ^ v f��rT�� ^uv TlZu^ WYPR^ g c m \ v T��uT�	 ZuV�Tlv ^�*�HMZuZaT e ^ c Z k c � T�� TJf�� ` d W � v T � � v d W�m bH d WM^aTv d W fYTlV�Tlf�\ Tlf HMV4TJf 
rTlf4P[fXfj^uTJf�f5H d W�tYZaP c i)v]K � � O�PR^aW��1; �
�hTJv ^ � g � TlZaZaf i)v]K � � � f � ��e �` d WXT & P c f4\ � TJZuZaf ^YH \�H 0 P d]e � bc Z�\XP ��
 c ^aT 	 ZuV�Tlv ^�� e�� v m7P P[m�� TlWXZ � ^ c W � \XP[f e Tlf �^ T��`HrfY\XTlZaTlZ i)Prf e 
Mv � ^ m Tlv fXTlf � � ^uTJZuf gX\ v Tpm v Z v m m TlZ)\ Tlf�f bHr^uv�
rTlf ; bcYd]e WYP � ^ 
MTlV3H[^uTJfWYPrV4TJf�� 	 f �cHMf � ^uTlf V�TJ\XPrf e T v d W m v d W7V�Tlv�P ��� TJfhgr\ v T m v d W7V4TJv m � Z � ^aT ��� TJf7\ v T�� TJZ 	 ZaV�Tlv ^c fj^uTJZ�� ^[bc ^uk ^ W4P[V�Tlf��
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� f�\ v T��uTlm *pPwKXv T � � TlZ]\ Tlf�\Xv T
�cK bP[^uTJZ V�Tlf bHr^uv�
[^uTJf ` P d W �MTlZaWYP � ^uT P c � \XTlZ)P � 
MTlVXZ]P[v � d WXTlfa'HwK3H � H 
rv TUk c �aP[m m Tlf�
MT � P � ^��
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� v f ` v mJK � v kJv P � e HrmJK � T Q ' WXTlv � ^ Tlf4\ � v d Whg � P ��� � E l ' nLTJfY\ � v d W v�� ^JgXPrf �cHMf � ^uTlf c fXTJfY\ � v d W��` ^]PR^ ^ d [ E l ' n � d WYZuTJv V ^ m7P[f�TJv f � P d WXTlZ d [ ' �
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\ v m l ' n7{ 8 m7PRQ W \ v m�l d n | d [ ' Z
AR$:~P�8��$56,- k
� v f ` v mJK � T Q�\XTlZpi v m Tlf �uv¨Hrf v � v Z]\�v]_ ` v mJK � T Q 
MTlfYPrfXfj^�� i v T7O5Tlf 
rT P ��� TJZUv]_ ` v mJK � v klT��Tlv fXT��1*�HMmLK � TlQ_T�� ' � v Z]\pm v ^ E � l ' n V�TlkJTlv d WXfXTl^��RtYP ��� ���dO��d g \XP[fYf�� v Za\��d Tlv fXT ` Tlv ^uT g
H \ TlZ 
rTlf4P c TJZ Tlv fXT l \ v m��d nb_ ` TJv ^aTrg �gHrf d 
rTJfYP[fXfj^��B�d � v Z]\�T d Wj^uT ` TJv ^aT �wHMf d 
MTlfYPrfXfj^
l 
MT�� d WXZav TJV4TJf��d���d n g � P ��� � \ v m��d
� \ v m d ��	 c �r^ TJ\ v f�
 c f�
5opv f�i)TT\4fXv ^av]HMf�o � o � H � 
[^Jg\XP � E s l ' n v fi^Lv & T e ^av]HMf k c ¤ l ' n � ^uTJWM^��Xi)PrWXTlZ � v Z]\�bc V � v d WXTlZ��LTJv��uTUTlv fP��_ ` v mJK � T Q!m v ^\ TJm�k c 
rTlW bHrZav�
MTlf * f5H[^uTJf v \ TJfM^av \4klv TlZu^��SUZ]P�KXWXv � d W � TlZ]\ Tlf �/_ ` v mJK � v klT�� \ c Z d W�3 c f e ^uTMg�oT_ ` v mJK � v klT�� \ c Z d W ` ^uZaT d]e TJf c fY\[ _ ` v mJK � v klT�� \ c Z d W�i)ZaTlv T d]e Tp\XPrZ 
MT�� ^uT ��� ^��

�
�/_ ` v mJK � T Q oT_ ` v mLK � TlQ � �

� �y� � � �[ _ ` v mJK � T Q
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i)TlZ � v f e Tlv fXT�� ` v mJK � T Q d [ ' v�� ^ v m m TJZ Tlv f � fj^uTlZ e HMmJK � TlQ �wHMf ' �
NP!�
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W X s   X � Z   W X �   X��RZ  ������T  W X�� � �   X�� ��� Z   W X�� ���   X���Z/J$�� S�-4$5�����f$g? F "H� X s ���R9*/ X � A�$56 � b� �3?�$��O����' k
� v f ` v mJK � v klv P � e HMmJK � TlQ WXTJv � ^ � T�
Mk c �aP[m m TlfXW bP[f�
MTlfY\ g � P ��� � T�� k c & T3k�� Tlv1* f2H[^aTlf5v m�_m TlZ TJv fXTJf �rTlZaVXv fY\ TJfY\ Tlf 0 T�
 
rv V ^��
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	 c�� \ TJZre)Z]\ f c f�
3Tlv fXT�� � _ ` v mJK � T Q d HwK�TlZav TlZu^ \ v T SUZ c K2K�T�5 ��. � \ TJZ 
rTlZ]Pr\XTlf 3BTJZum c _^aP[^uv¨HrfXTJf��gHrf l �%6 o&nb_ � � Tlm TJfM^aTlf�\ c Z d W # TJZ ^]P c � d WXTJf�\ TJZ�* f2H[^aTlf��
NP!�
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 ����������$&%Id�A�$�~ �L��$�6,-��=�H�� ��+

&(' l d n4{ 8 5 ��. � � &('*) l d n 	
� v f ��_ ` v mJK � T Q WYPR^�f c Z1Tlv fXT e)Zuv Tlfj^uv TlZ c f�
��98MTJ\ TJZ P[f4\ TlZaT ` v mJK � TlQ�WYPR^�
rTlf4P c k�� Tlve)Zav TJfM^av TJZ c f�
rTJf��
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? � AH��$=AR� ��2x��$M?@� -M� F $7$76,��$��L-M��$56,20�3? k
QL!8{ !g-?��% �'(BA 8MTJ\ TJZ ` v mJK � v klv P � e HrmJK � T Q v�� ^ v f�\ v T��uTlm ` v fXfXT�HMZuv Tlfj^uv TlZaVYPrZ��_i v T��uTlZr^ TV_

rZav)( \ TJZ e)Zuv Tlfj^av TJZuVYPrZ e Tlv ^h\XP[Z � fXv d Wj^ m v ^ \ TJZ�e)Zav TJfM^av TJZuV4P[Z e Tlv ^ Tlv fXTlZ t � bP d WYT �rTJZ � T d W �uT � ^
� TlZ]\ Tlf�� � �)V�T�� ^uTJWj^ e Tlv fXTJ^ Tlklv TlW c f 
 k�� v�� d WXTlf \ TJZoe)Zav Tlfj^uv TlZ c f�
�Tlv fXT�� ` v mJK � T Q c fY\

s



\ TJZfe)Zuv Tlfj^uv TlZ c f�
 �uTlv fXTlZ ` TJv ^aTlf��4t2H � 
rTJfY\ TRe)Zav TJfM^av TJZ c f�
rTJf��uv fY\�k � ^ �XTJZ � P c VX^ {
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6,��$�6;$ F "H��� ���3! +j� 2 a�� kPl � �8� "*�J$�6,��$56,-��r� 2 a ' ?�$����H2�AR�H�L�LK	w $��L� E l ' n 20�8-g$�6BAR$�6
� $�6;! � b2Y� a 20�3?

��� WYX s   	�	�	   X���Z { 8 W ��� X s   	�	�	   ��� X���Z�R(g?@$,+�9*/3��" +*+5$��I� +*- k
����� ����� �! #"$ #%� �&#���('*)+�, �-.�/� 0�1+23'4-*0657'4�,- 8���":9;%���<,��0�%>=
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� f�\ v T��uTlm 	 V�� d WXfYv ^u^ � TlZ]\ Tlf�\ v T � bc Z c f � ZuT � T��RP[fj^uTJf�i TV\YfXv ^uv¨HrfXTJf c fY\ ` bP[^ukJTnP c � \ TlZ
�rHMmJH � H 
rv T ^aWXTVHMZuv T1\ TJZ PrV � ^uZ]P e ^uTJf ` v mLK � v klv P � e HMmLK � TlQ_T k c �aP[m m Tlf 
rT � P � ^�� iUP[V�Tlv HrZav]_Tlfj^av TJZuTUv d W�m v d W�P[f�\ Tlm ^ c4d W��gHrf ` KYP[fXv TlZ � ` KYPMsrs � �BA v d Wj^ P c � 
rT � bc WXZ ^aT�^ T��LTJv��uT �uv fY\\�HMZ ^ k c \Yf4\ Tlf��
NP!�
�� �$#=�;BE��* ¬ *2) �7���Qp=$5-M-g$��3!�" �#���n$;% C)� +,-q$�����$GAH206;9*/xA ��$	?��H�3�Y$5� ��� /3�n$5�>����A ������$�6,-g$
�1" � ?@$ F " �B��(&$��z+�9*/J$��D�76,2Y�R�L$5��C �FE ?@$5��� �L�8- � 
 -g$yp=$�-:-.$5�3?H6,2Y���J$ V 20��A(Gc" ��" ��" 6M�L/3� +,��$5�
H � { C � � C � ��� K�+�"xAR� S A ��$ip=" �#�J" +*��-M��" ��AR$�6i-M6,� F ���H��$�Gi" ��" ��" 6M�L/3� +,�i23+=� +,-�K�A k / k $,+� +,-

H � ��� � H � 8 �a�b206c� ���n$ � � 23+ 	 k
� v f * T ^ ^aTlf e HrmJK � T Q � v Z]\ W bP c \ 
7\ c Z d W

	�	�	JILKNMPO} � C � . � ILKNMRQ} � C � I K} � C � ��� ILKTSRQ} � 	�	�	
\XPrZ 
MT�� ^uT ��� ^�� i)v T � � TJm TJfj^uT5P c � C � WYTlv � Tlf � _ * Tl^ ^aTlf�� i)v T � � TJm Tlfj^uT5P c � � m l H � . � n;U
C � � TlZ]\ TJf#P � � � _ ; bP[f4\ TlZ c fY\#\Xv T P c � e TJZ=l H � n � TlZ]\ Tlf#P � � � _ � 5_e T � V�TlkJTlv d WXfXTl^�� 	 c �H � � H � . � 8 � � H � 
r^JgB\XP � � m�l H � . � n v m m TlZ Tlv fXT � fj^uTlZ�
rZ c K2K�T �gHrf e TlZ&l H �bn3v�� ^�� iUP[WXTJZe P[fXf�m7P[f � H � 
rTJfY\ T�� \ TT\YfYv TJZuTJf {
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�� �$#=�;BE��* ¬ *�xr�v$5�3C 8 W l C �   H � n Z $5���fp=$5-M-g$��3!�" �#���n$;% kvl � �L�f/J$�� S�-

µ��cl C n4{ 8�e TJZ=l H � n < � m�l H � . � nA ��$ � 
 -.$VGc"H�="H��"&?H��$g?R6,2Y�R�L$ F " �+C k
� m � bc Z ` v mJK � v klv P � e HMmJK � TlQ TLTJv fXT �IHrmJH � H 
Mv Tl^uWXT=HrZav TLk c TlZaWYP � ^uTJfhgRm�bc � �uTlf
� v Z k c Tlv fXTlm` v mJK � v klv P � e HMmJK � TlQ�TJv fYTlf	* T ^u^uTJf e HMmLK � TlQ�\ TV\YfXv TlZaTlf���i v T�� 
rT�� d WYv TJWM^ � v T � H � 
r^ { ` Tlv 'Tlv f ` v mJK � v kJv P � e HrmJK � T Q �MiUP[fXf�� TJv C �`l ' n 8 � � bc Z P ��� T � � � c fY\ C s l ' n � TJv4\ v T �gHrf!\ TJf� � Tlm TJfM^aTlf�P c � d s l ' n TlZaklT c 
[^aT � ZaTlv TnP[V�T � � d WXTnSUZ c K2K�T �
t bc Z �,W � � TJv C �Ul ' n)\ v T��gHrf\ TJf9HrZav Tlfj^uv TlZu^uTJf ` v mLK � v klT�� \XTlZ i v m Tlf �uv]HMf �BTlZaklT c 
[^aT)PrV4T � � d WXTUSUZ c K2K�TUm v ^ \ TlZ!; T � P�_^uv¨Hrf ? . 6 ? � 8 � �4iUP[fXf�v�� ^ C �Ul ' n Tlv fXT � ZaTlv T3P[V�T � � d WXTnSUZ c K2K�Trg
\ TlZaTlf	; Prf�
7m v ^ \ TlZ
	 fYkJP[W � \ TJZ � _ ` v mJK � v kJT�� v m�fXv d Wj^RHMZuv Tlfj^av TJZ ^aTlf ` v mLK � v klv P � e HMmLK � TlQ ' bc V�TlZaTlv f � ^uv m m3^��

M



	 � �`H e P[fXf m7Prf \ v T�� � Tlm Tlfj^aT �wHMf C �Ul ' n P � � TJfY\ � v d WYT ` c m m Tlf �wHrf HMZuv Tlfj^uv TlZu^uTJf�� _` v mJK � v klT�� m v ^ \XTlZ�; T � P[^uv¨Hrf ? � 8r} ? . P c (
P � �uTlf��i)v T%; PrfY\XP[VYVXv � \ c f 
rTlf �LTJZa\XTlf � H � 
MTlfY\XTlZam P � TJf�\ TT\4fXv TJZ ^��ht bc Z � � o v � ^ H � \ TJZ6A c���� _W2HMmLHMmJHrZUKXWXv � m c ����� m tYP ��� o�� � \ TT\4fXv TJZuTJf�� v Z
H � { C � l ' n } � C � ��� l ' n

� v T � H � 
[^ {` TJv � ? � 8 � X s   	�	�	   X � � Tlv fiHrZav TJfj^uv TlZu^uTlZ ` v mJK � T Q �YiUP[fXf�v � ^
H � l � X s   	�	�	   X � ��n7{ 8 �

�
��� s

l } o&n � � X s   	�	�	  ��X �   	�	�	   X � �b 
�YHrV�Tlv/� X s   	�	�	  ��X �   	�	�	   X � �4\ TlfJHMZuv Tlfj^uv TlZu^uTJfPl � } o?nb_ ` v mJK � T QnV4TJklTlv d WXfXTl^Jgj\ Tlf m7P[f7\ c Z d W� fj^ � TlZafXTlf �wHMf X � TJZuW bP � ^��ri c Z d W � v fXTJPrZuT t2HMZ ^ � Tl^uk c f�
�� v Z]\ H � P c � 
jP[fXk C � l ' n \XTT\YfXv TlZu^��t bc Z \ v T �cH7\ TV\YfXv TlZu^uTJf 	 VXVXv � \ c f�
rTJf 
rv � ^ \XPrfXf�v m m TlZ

H � ��� � H � 8 � 	
� f � 
rT��uPrm ^ TlZaWYP � ^aTlf � v ZJg \XP � W l C � l ' nW  H � n Z TJv f * T ^ ^aTlf e HrmJK � T Q v�� ^�� � Z � v Z]\�P � � \ TlZ* T ^u^uTJf e HMmLK � TlQ �wHMf ' V�TlklTJv d WYfXT ^��Mi)v T � _D^uT�HMZuv Tlfj^uv TlZu^uT �IHrmJH � H 
Mv T�
rZ c K2K�T �gHrf ' � v Z]\\XPrfXf5P � � µ � l ' n7{ 8�e TJZVl H � n < � mil H � . � n\ TV\YfXv TlZu^�� � v f ` v mJK � v kJv P � e HrmJK � T Q7v�� ^ 
rTJfYP c \YP[fXf��LT�
rk c �uPrm m TJfXW bP[f 
rTlf4\ g � TlfXf�� TJv fYTf c���� ^aT �rHrmJH � H 
rv T�
rZ c K2K�TUv��`HrmJHrZUKXW k c
	 v � ^��e)V��CHMW � \ v T C � l ' n � ZuTJv T3PrV4T � � d WXTnSUZ c K2K�Tlf �uv fY\ g��uv fY\�\ v T��rHMmJH � H 
rv T�
MZ c K2K4TJfPµ � l ' nv � P � fXv d Wj^ � ZaTlv � � c m ^LTJv��`KXv T � v � ^ � bc Z \ Tlf ` v mJK � v kJv P � e HrmJK � T Q

4

3

4
1

2

65

6 5

µ � l ' n ^aZuv��_v P � g5µ s l ' n v��`HrmJHMZ`KXW�k c�	 g c fY\�µ � l ' n v�� ^)\XP � � ZaklT c 
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rv � ^
' ���3l;µ � l ' n`n 8 \Xv m �tl�µ � l ' n�����n 8 \Xv m��zl;µ � l ' n � � n 8 \ v m��'l�µ � l '   �tncn 	
` TJv ! TJv f � fj^uTlZ e HMmJK � TlQ��gHrf ' c fY\��o{ ! } � ' \Xv T�� v fjV�T ^u^ c f 
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µ � l '   ! n7{ 8 e TlZ&l H �� n < � mil H �� . � n\ TV\YfXv TlZu^�� 0 v T5m7P[f � v TlWj^ g v�� ^9µ � l '  ��wn 8 µ � l ' n � � � T Q v � ^av TJZ ^7v m m TJZ!Tlv fXT5T QXP e ^aT` T�� c TlfXk
	�	�	 } � µ � . � l '   ! n } � µ � l ! n } � µ � l ' n } � µ � l '   ! n } � 	�	�	  
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Mv � ^
µ � l ' n �8

���� ��� 	
{ � 8 �2 Jo

� { ? & � ? �
�

l v v v�ni^LTl^uZ]P d Wj^uTJf � v Z � H � 
rTJfY\ Tlf ` v mJK � v klv P � e HMmJK � TlQ '

1

1

3

4

5

6

2

4
�

i v T 
MTVHMm Tl^uZav�� d WXT ; TJP � v � v TlZ c f�
U\ v T�� T�� ` v mJK � v klv P � e HrmJK � T Q T�� v � ^ \XP � O bHMVXv c � V4P[fY\ g\XP � ` ^]P[fY\XPrZa\XV4TJv��`KXv T � Tlv fXTlZ fXv d Wj^�HMZuv Tlfj^av TJZuVYPrZuTJf�t � bP d WXT � � fY\XTlm � v Z ' k c �uPrmL_m TJf_VXZuT d WXTlf � P � �uTlf g TlZaWYP � ^uTJf�� v Z
o [



3

1

3

4

5

6

2

1

2

 3

4

5

6

1

2

3

4

5

6

1

2

3

4 1 4 1 14

4

14 1 2

4

�

	 � �cH�WYPR^ P cYd W \Xv T�� TJZ ` v mJK � v kJv P � e HrmJK � T Q�\Xv T �rHMmJH � H 
rv T \ T�� * ZaTlv � Z]P[f4\ T��Jg c fY\T�� v � ^
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� bc Z P ��� T e �ni)P �|^ Tlv �cKXv T � klTlv�
[^ gn\XP ��\ v T�WXv TlZ \ TV\YfXv TlZu^uT �IHrmJH � H 
Mv T l \Xv T 	 _
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¯ ° 8 \XTlZ Tlf4\ � v d WXT *7bHMZ`K�TlZ m v ^)( 8+*-, � � Tlm TJfM^aTlfhg
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rTVHMZa\XfXT ^aTlf^ P �uv�� �gHrf # � ^uTJWj^ \Xv TpO5TJf�
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î{ R / Ý �]V�R / ï Ý ��V / ï ó Ô ^�kjmo f o�� ð	îo ðtî � �nRU1S<0-ád*V� ó ÔO×^�kjmo f o�� ð	îo ðtî � �nRU1S<0-ád*V�tå q � � � �
� å��tå � � � ó oA� ðtîo ð	î ×� �.Re1S<�-�d*V
õ np � Þ �� ß �� � q

rs
� � ð �[�?ð � � � Æ��ð � � 
 �|U �W

R / Ý �]V / Ü ï���î ó Þ f qr^�kjmo f ß ^�k o� ó 4 
 �54 �
ç np � � Þ� � ß� ���

rs
� � ð��|� � ð �[�?ð � � � Æ��� �|U �W

�

�2d?d



� � * Á ^áÅxÆFR·PSR�T.VFV 	
� � � � � �
� å��Á GtIKJ!L u é�ê ï2ðtî¨ì Ü ï2ð Ü í
� np Ô � �� Ø �� � q

rs
���� �1�� 
 �� ���� ��� 
 �|U �W

} /|{ ï ó Ô f,Ø]fAqc^�k o� ó 4 
 �54 �
�

np Ô � �� Ô �� � Ø
rs

���� � ì � � � � �|U��W
d / Ü ï ó Ô fFØ(^�kjmo� ó 4 
 �54 �

d np Ô �_�� Ô �� � Ø
rs

���� � ì � � � � �|U��W
d / Ü ï R / ï Ý ��V�ó Ô f,Ø¥^�knmo� ó 4 
 �54 �

�

np Ô � �� Ô �� � Ô
rs

� � �|U��W
��ó Ô ^�k.mo� ó 4 
 �54 �

	 np Ô � �� Ô �� � Ô
rs

� � �|U��W
R � / ï } ��VMR / ï Ý �]V�ó Ô ^�kjmo� ó 4 
 �54 �

np Ô � �� Ô �� � Ô
rs

� � �|U��W
/ ï R / ï Ý ��V Ü ó Ô ^�kjmo f o�� ð	îo ðtî ×� �.RU1S<0-�d*Vî{ / ï R / ï Ý ��V Ü ó Ô ^�k mo f o � ð	îo ðtî � �.RU1S<0-�d*V� ó 4 
 �54 �} np Ô � �� Ô �� � Ô

rs
� ��� 	 ì 	 � ��
� � �|U �W

î{ / ï R / ï Ý ��V Ü ó Ô ^�kjmo f o�� ð	îo ðtî � �nRU1S<0-�dKV� ó ÔO×^�kjmo f o�� ð	îo ðtî � �nRU1S<0-�dKV�tå�q � � � �
� å��tå � � � ó o � ðtîo ðtî ×� �.Re1�<0-ád*V
õ np � Þ �� ß �� � q

rs
� � ð��[�?ð � � � Æ��ð � � 
 �|U �W

�

ç np ��� Þ��� ß� ���

rs
� � ð �|� � ð��[�?ð � � � Æ��� �|U �W

�

�2d �



� � * Á ^OÅxÆFR·PSR�T.VFV 	
� � � � � �
� å��Á G1IKJ!L u é�ê ë2ì ëwíLê ëMì î¢í
� np Ô � �� Ø �� � q

rs
���� �1�� 
 �� ���� ��� 
 �|U �W

R / Ý �]V /|{ ó � Ig�"L��|U W ê ��í� �!��� � ÆK� �&� Æ � � � ��� � Q � � ï ��� � Æ �d /|{ R /~} ��V�ó Ô f,Ø]fAqc^�kjmo� ó 4 
 �54 �
�

np Ô � �� Ô �� � Ø
rs

���� � ì � � � � �|U��W
/|{	} � / Ü ó Ô fFØc^�kjmo� ó 4 
 �54 �

d np Ô �_�� Ô �� � Ø
rs

���� � ì � � � � �|U��W
� / � Ý � / Ü ó Ô fFØ(^�k.mo� ó 4 
 �54 �

�

np Ô � �� Ô �� � Ô
rs

� � �|U��W
��ó Ô ^�k.mo� ó 4 
 �54 �

	 np Ô � �� Ô �� � Ô
rs

� � �|U��W
R / Ý ��VtR /~} ��V Ü ó Ô ^�kjmo� ó 4 
 �54 �

np Ô � �� Ô �� � Ô
rs

� � �|U��W
R / Ý �]V Ü / R /�} �]V�ó Ô ^�kjmo f o�� ð	îo ðtî ×� �nRU1S<0-�dKVR / Ý �]V Ü / R /�} �]V�ó Ô ^�kjmo f o�� ð	îo ðtî � �nRU1S<0-�dKV� ó 4 
 �54 �} np Ô � �� Ô �� � Ô

rs
� ��� 	 ì 	 � � 
� � �|U �W

� ó oA� ðtîo ðtî � �.Re1�<0-ád*V�tå q � � � � � å��tå � � � ó oA� ðtîo ðtî ×� �.Re1�<0-ád*V
õ np � Þ �� ß �� � q

rs
� � ð��[�?ð � � � Æ��ð � � 
 �|U �W

R / Ý ��V /|{ ó Þ fAqr^�knmo f ß ^�k o� ó 4 
 �54 �
ç np � � Þ� � ß� ���

rs
� � ð �|� � ð��[�?ð � � � Æ��� �|U �W

�

�2d 	



� � * Á ^OÅxÆIR¸PSR�T.VIV 	
� � � � � �
� å��Á G1IKJ!L u é�ê ë2ì ï2ðtî¢íLê î¨ì ïIí
� np Ô � �� Ø �� � q

rs
���� � �� 
 �� ���� ��� 
 �|U �W

} / Ü ï���î ó Ô fFØ]f q(^�kjmo� ó 4 
 �54 �
�

np Ô � �� Ô �� � Ø
rs

���� � ì � � � � �|U��W
/ Ü ï } � / ï�� î ó Ô fFØc^�kjmo� ó 4 
 �54 �

d np Ô � �� Ô �� � Ø
rs

���� � ì � � � � �|U��W
d / Ü ï���î Ý / Ü ï Ý � / ï�� î ó Ô f,Ø¥^�knmo� ó 4 
 �54 �

�

np Ô � �� Ô �� � Ô
rs

� � �|U��W
��ó Ô ^�k.mo� ó 4 
 �54 �

	 np Ô �_�� Ô �� � Ô
rs

� � �|U��W
/ Ü ï }�/ ï�� î Ý / ï Ý ��ó Ô ^�knmo� ó 4 
 �54 �

np Ô �_�� Ô �� � Ô
rs

� � �|U��W
R / Ý �]V�R / ï Ý ��V / ï ó Ô ^�kjmo f o�� ð	îo ðtî ×� �.RU1S<0-ád*Vî{ R / Ý ��V�R / ï Ý ��V / ï ó Ô ^�k mo f o � ð	îo ðtî � �.RU1S<0-ád*V� ó 4 
 �54 �} np Ô � �� Ô �� � Ô

rs
� ����	 ì 	 � ��
� � �|U �W

î{ R / Ý ��V�R / ï Ý ��V / ï ó Ô ^�kjmo f o�� ð	îo ðtî � �.RU1S<0-ád*V� ó Ô�×^�kjmo f o�� ð	îo ðtî � �.RU1S<0-ád*V�tå�q � � � �
� å��tå � � � ó o � ðtîo ð	î ×� �nRU1S<0-�dKV
õ np � Þ �� ß �� � q

rs
� � ð �[��ð�� � � Æ��ð � � 
 �|U �W

�

ç np ��� Þ��� ß� � �

rs
� � ð���� � ð �[�?ð � � � Æ��� �|U �W

�

�2d?}



� � * Á ^�ÅxÆIR¸PSR�T.VwV 	
� � � � � �
� å��Á G1IgJ!L u é£ê ëMì ëIíLê ë2ì î¢í9ê î¨ì î�í
� np Ô ���� Ø��� � q

rs
� �� �1�� 
 �� ���� ��� 
 �|U �W

} /|{ ó Ô fFØ]f q(^�knmo� ó 4 
 �54 �
�

np Ô � �� Ô �� � Ø
rs

���� � ì � � � � �|U��W
d / Ü ó Ô fFØc^�kjmo� ó 4 
 �54 �

d np Ô � �� Ô �� � Ø
rs

���� � ì � � � � �|U��W
d;R / Ý ��V / Ü ó Ô fFØc^�kjmo� ó 4 
 �54 �

�

np Ô � �� Ô �� � Ô
rs

� � �|U��W
��ó Ô ^�k.mo� ó 4 
 �54 �

	 np Ô �_�� Ô �� � Ô
rs

� � �|U��W
R / Ý ��V�R � /~} �]V�ó Ô ^�kjmo� ó 4 
 �54 �

np Ô �_�� Ô �� � Ô
rs

� � �|U��W
R / Ý ��V Ü / ó Ô ^�knmo f o�� ð	îo ðtî ×� �.RU1S<0-�d*VR / Ý ��V Ü / ó Ô ^�k mo f o � ð	îo ðtî � �.RU1S<0-�d*V� ó 4 
 �54 �} np Ô � �� Ô �� � Ô

rs
� ����	 ì 	 � ��
� � �|U �W

� ó oA� ðtîo ðtî � �.Re1�<0-ád*V�tå q � � � � � å��tå � � � ó oA� ðtîo ðtî ×� �.Re1�<0-ád*V
õ np � Þ �� ß �� � q

rs
� � ð �[�?ð � � � Æ��ð � � 
 �|U �W

�

ç np � � Þ� � ß� ���

rs
� � ð��|� � ð �[�?ð � � � Æ��� �|U �W

�

�2dKõ
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