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3 � �/ 5 � � Î 5 ��� 7
� � �"$# 3 � Î?5 � � Î 5 � �,7

3 � �/ 5 � � Î 5 � �� 7
� � �"$# 3 � Î?5 � � Î 5 � �� 7

3 � �/ 5 � �� 5 ��� 7
� � �"$# 3 � Î?5 � �� 5 � �,7

�LVYefh¢V b`\lX|b~iji ejaPd+[7knklef�YejifefTWefXOk�knejRYhqX�TWVYX�]�X�b~h¢V hq[7R�T¢b`efR b%d}b`ef\����Lb`RY� � �� pE�YoZT
e ¥ ��� 5 � �� ¦�% ß�� ¥ Bt[`TlX%TWV}b5T"�<XÉejg7RZ[7\lX%TlVYXÉhOoY\^s7XOk� = 5 ����� 5 � � p�b~kHTlVYXq]�a�oYknT
b`dZd+XOb`\xejRHX�b~h¢VÌd}b`R�Tlk��ZXOhO[`acd�[7kleTWef[7R>� ¦

Bt[�� ��a�oYk^TE�+XLb~ifTWXq\lR}b5TWejRZgYp~��XOhOb`oYknX�[~TWVYXq\n�LejknXxefT�V}b`kmb�d}b`ef\�[`_�hq[7RYklXqhOoZTlefs`X
Xq�Yg7XOkLhq[7\l\nXOkld�[7RY�ZejRYgUTW[ � �;b`RY� � �� �

¯ÇR"ejaPaPXO�Yejb~TWXthO[7RYknXOØ oYXqRYhOX�[`_E��XOaPacb`k �Pb`RY� �UejkxTWVYX�_�[7ifij[��LejRZgY�
Z;�H� ��P � �`��� � 1�¯Ço�T+Å�ÎÆ ¥ ÄY¦? �¸`µ�¶ � ºj¿J¸�¿�·P¸`¾»¾�½�º»ÁW½�Ã�º»³ �]��ºÜ½6�	ºj¿Ìµ'Â5³P¸`µ
¸`¾ ³S±�Ávµ�¸`³1º»µ�¼ �}±n² ¸�¼�Â5µ  E³%�}±�µ � ¥ �L¦�ºj¿�¸�� Tl½�Ã�Áe*`±�¿�·P¸`¾»¾�½�º»Á¢½�Ã�º»³ +
Z;�H� ��P��E�  �}±�·P¸�¹ 'Ì��¯toZT+Å ÎÆ ¥ ÄY¦�"$# ¯toZT�Å ¥ �m¦�ºj¿`��±�¾»¾ T^¶�± �mµ'±l¶�+
�<ÁWÂ�Â � +t��XqT �|��X�bzs7XO\^TWXvu%efRJÅ ¥ �m¦Lb`klkn[�hqe{b~TlXO�"TW[UTWVYX�hOoY\^s7X � Î [7R%�À�ÀÐ�X�RYXOXq�
Tl[zklVY[�� TWV}b~TÀef_ 	"b`RY��	 � b`\lXÇTS�<[Ud}b`R�TWkx�ZXOhO[`acd�[7kleTWef[7RYkm�LVYejh¢VHg7es7X�\nejklXtTW[�TS�<[
acb`\l�~XO� �«b`\lX�]|g7\Wb~dYVYk ¥?> � 5A@ ¦Àb`RY� ¥?> �� 5A@ � ¦ÀhO[7\n\lXqkld�[7RY�YefRYgPTl[ �«pYTlVYXORHTWVYX�TS�<[
s`XO\nTlejhqXOkx[`_�Å ¥ �m¦<hq[7\l\nXOknd+[7RZ�YejRYg�Tl[ ¥ � ¥?> � ¦ 5 � ¥ @ ¦l¦ b`RY� ¥ � ¥?> �� ¦ 5 � ¥ @ � ¦n¦�b`\nXÇTWVYXklb`acX~�

¯Çh�TWo}b~ijif]`pY��]|TWVYX�hO[`RYRYXOh�TWXq�YRYXOknk�[`_EÅ ÎÆ ¥ � " � Î ¦�pY�<X�[7RYi]�RYXqXO�"TW[UTW\lXOb~TLTWVYX
hOb`klX��LVYXqR 	�b`RY� 	���YefÈ+XO\x��]Hb~R�XqijXOaPXOR�TWb`\n]�ac[�s7X~p«kWb�] � / # �
�/ ��xVYX%ef�YX�bËejkcb`k�_�[7ifij[��LkO�Ì�<XÌ�LefijixÑ}RY� b�Ê�yShOoZ\ns7XÌklacb`ijiLhOef\lhqoYefT � ¥ RZ[`T|b`R
b`iTWXq\lR}b~TlejRYg"VYXvuYb~g7[7R«¦�knoYh¢V�TWV}b5T�_�[7oY\�[`_LefTlk�s7Xq\nTlejhOXqkza�b~�`X�oZd b`R b`ifTlXO\nR}b~TWefRYg
knXOØ oYXORZhOX�� @ @ ��� p`�LefTlV�� 5A@ 1 ¥?> � 5A@ ¦;b~RY� @ � 5 � 1 ¥?> �� 5A@ � ¦ ¥ klXqX���ejg7oZ\lX �`¦��Ä�oYdZd+[7knX ¥ � ¥ > � ¦ 5 � ¥ @ ¦n¦ÌhO[7\n\lXqkld�[7RY�YkÉTW[ b�s7XO\^TWXvu)[`_HÅ ¥ � ¦%\nXOdY\nXOklXqR�TWejRZg
Tl[�TWVYXJhqoY\ns`X � Î b`RZ� TlV}b~T � ¥ @ ¦cefk|b`knkl[�hOe{b5TWXO��Tl[�TWVYXJd}b~R Tlk|�YXOhq[7aPd+[7knefTlej[7R
3 � Î?5 ����� 5 � � 7 �"Ð�X�knVY[�� TWV}b~T ¥ � ¥?> �� ¦ 5 � ¥ @ � ¦n¦�b`ifkl[%hq[7\l\nXOkld�[7RY�Zk�TW[ÌTlVYX�s`XO\nTlX�u
\nXOdY\nXOklXqR�TWejRZgPTl[ � Î �Ä�efRYhOXNTlVYXmXO�Yg7X � ¥ ��¦ � ¥ @ ¦+efk�ejR ¥ � ¥?> � ¦ 5 � ¥ @ ¦n¦�p-efT�hq[7\l\nXOknd+[7RZ�Yk�TW[�bxac[�s7XE[~_
TlVYXN_�[7\la � # � Î ��¯Çk � ¥ ��¦ � ¥ @ ¦ � ¥ @ � ¦+efk.b`ifTlXO\lRYb~TWefRYg ¥ ��Xqacacb=��¦vp � ¥ @ ¦ � ¥ @ � ¦
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��ejg`oY\lX ���E�xVZX�Ê�yShOoZ\ns7X�klacb`ifi'hOef\lhqoYefT����

hq[7\l\nXOkld�[7RY�Zk.Tl[Lbxac[�s7X � / #��'�]B�[���p~hq[7a��YefRYejRYg TWVYXE_3b`h�TWk>TlV}b~T � ¥ @ ¦ � ¥ @ � ¦ � ¥ � ¦efkNb`iTWXO\nR}b~TlejRYg ¥ ��XOaPacb ��¦�b`RY��TlV}b~T � ¥ �L¦.ejk�b�Ê-yShqoY\ns`XÀklacb`ifi�hqej\nhOoYeT ¥ �.Xqacacb � ¦�p
eT�_�[7ifij[��Lk�TWVYb~TÀTWVZX�ac[�s7X�hq[7\l\nXOknd+[7RZ�YejRYgzTl[ � ¥ @ � ¦ � ¥ � ¦ ejkx[`_.TWVZX�_�[7\la � Î # �'p
b`RZ�"kn[PTlVYX�s7Xq\nTWXvu�[`_EÅ ¥ �m¦�hO[7\n\lXOknd+[`RY�YejRZgPTl[ ¥ � ¥ > �� ¦ 5 � ¥ @ � ¦l¦�\nXOdY\nXOklXqR�TWk�� Î �
�mº»µ�¶`º»µ�¼H³%�}± � Tl½�Ã�Á?*`±�¿�·P¸`¾»¾<½�º»ÁW½�Ã�º»³ +U�;[HknVY[�� TWV}b5T9'�ejk��<XOijiÚyS�YX�Ñ}RYXq�>p�TWVYXU[7RYi]
TlVYejRYgÉifXq_»TzefkUTl[ÉklVY[�� TlV}b~TzTWVZXO\lX�b`i�Àb�]�kUX�u�ejk^TWkPb�Ê�yShOoZ\ns7XHkna�b`ifi�hqej\lhqoYefT ��b`k
b`��[�s7X~� �xVZXO\lX�b`\nX�_�[`oY\xh�b`knXOkLTW[UhO[`RYklef�YXO\q�

Í7��� Îe5 � / ifejX�[7RH�Yefk%in[7efR�TxkloY�ZkloY\^_3b`hOXqk
Ê���� Îe5 � / ifejX�[7R"bP§��l© �
�Z��� Îe5 � / ifejX�[7R"bP§ Î © / p«b`RY�H[7RZX�[~_ � Î p � / p}[7\�� �/ ejkxknXOd}b~\Wb~TlejRYg�Y��� Îe5 � / ifejX�[7R"bP§ Î © / p«b`RY� � Î p � / p«b`RY� � �/ b`\nX�RZ[7RYklXqd}b`\lb~TWefRYg
Bt[~TWX�TlV}b~T�bchOoZ\ns7X�ejkÇknXOd}b~\Wb~TlejRYgc[7RJ§ Î © / 5��	ef_Eb`RÌ[7RZif]"ef_�efTtejk�klXOdYb`\Wb~TlejRYg

[7R��À�
ÅÀb`knXcÍ7�m��X�T � ��X�TWVYX���[7oYRY�}b~\n]|[`_�bzklØ o}b`\nX�Ê�yShOXqiji>hq[7R�T¢b`efRYejRZg @L5A@ � �
ÅÀb`knX�Ê��m��X�T � ��X�TWVYX���[7oYRY�}b~\n]|[`_�bzd+XqR�T¢b`g7[`R}b`i�Ê-y�hOXOifi'hq[7R�T¢b`efRYejRYg @ 5A@ � �
ÅÀb`knX �Z�t�xVZXO\lXPb`\nX�[7RYi]HTWVY\nXOXzd�[7klknej�YefijefTlejXqkL_�[`\ÇTWVYX�hOoY\^s7XOk � Î p � / p�b`RY� � �/ pknejRYhqX|b%d}b`R�TWkz�ZXOhO[`acd�[7kleTWef[7R�[`_Ç§ Î © / hOb`R � TUV}b�s7X�TS�<[�knXOd}b~\Wb~TlejRYg%hqoY\ns`XOkqp�b`RZ�

TS�<[cknXOd}b~\Wb~TlejRYgUhOoZ\ns7XqkÇ[7R�§ Î © / h�b`R�� T��YeÈ'Xq\x� ]"b~R"XqijXqacXqR TWb`\n]�ac[�s7X~�

( � Î ejkLknXOd}b`\lb~TWefRYgYp � / b`RY� � �/ b`\nX�RZ[7RYklXqd}b`\lb~TWefRYg
( � Î b`RY� � / b`\nX�RY[7RYknXOd}b`\lb~TWefRYgYp}b~RY�� �/ ejkxklXqd}b`\lb~TWefRYg

Í �



( � Î ejk RY[7RYknXOd}b`\lb~TWefRYgYp � / ejkmklXqd}b`\Wb5TWejRZgYpZb~RY��� �/ ejk RY[7RZklXOdYb`\Wb~TlejRYg
B�[`TWX�TlV}b~TLTWVYX�knXOhO[`RY�%b`RZ�HTlVYej\n�Hd+[7knklef�YejifefTWefXOk�b`\lX�XqØ�oZefs~b`ijXqR�Tt��]|k^]�acaPXqTl\n]7�

QSRJb`R�]"h�b~klX`p+h¢VY[�[7klX � TW[c�+X�TWVZX���[7oYRY�}b~\n]"[`_mbPVYX�uZb`g7[`R}b`i�Ê-yShqXOiji1� �}[7\xTWVYX
Ñ}\nknTxd�[7knklej�ZejijeTS]Uh¢VY[�[7klX ��kn[�TWV}b~T @ b`RY� @ � hq[7\l\nXOknd+[7RZ��TW[�TWVZX�s7XO\^TWefhOXOk�� b`RZ�
��efR9��ejg7oZ\lX�
Z� �}[7\ÀTlVYX�klXOhq[7RY�"d+[`klklef�YejifefTS]`p @ b`RY� @ � klVY[`oYij�HhO[`\l\lXqkld�[7RY�"TW[c�
b`RZ�����

ÅÀb`knX �Y�;Ä�ejRYhqX�TWVZejkNknefTWoYb~TWef[7R��Y[�XOk�RY[`TN[�hOhqoY\NefRzb`R�]�[~_}TWVYXÀhqej\nhOoYeTWk���[7oYRZ�YejRYg
Ê-y�hOXqijijkx[~_mÅ<Æ ¥ ÄY¦�p}�<X�\nXO�YoZhOX�Tl[|ÅÀb`knX �P��]HklVY[��LejRZgcTWVYb~Ttb`R�]�XqijXqacXqR TWb`\n]�ac[�s7X
[7RÉb�§ Î © / [~_ETWVYX�_�[7\na 3 � Îe5 � / 7 # 3 � Î?5 �
�/ 7U�LefTWV � Î p � / p�b~RY� �
�/ b~iji�RY[7RYknXOd}b5y\lb~TWefRYg�h�b~R|�+X�\nX�b`ifej�qXO����]|b�dYb`ej\<[`_�XOijXqacXqR�T¢b`\^]�aP[�s7XOk 3 � Î?5 � / 7 # 3 � Îe5 � � �/ 7 #3 � Î?5 � �/ 7��LVZejh¢VH_3b`iji+oYRY�YXq\ÇÅÀb~klX �Z�

��[7d+[`ij[7g7efh�b`ifif]`p"� Î b~RY� � / b~\lX�b`k�ejR9��ejg`oY\lXG@ ¥ TlVYX�hq[7aPdYijXqacXqR TL[~_EbUd}b`ej\x[~_
RY[`RYklXqd}b`\Wb5TWejRZg|hOoY\^s7XOk�[7R�§ Î © / efkÇTS��[Hhq[7dYejXqk�[`_�§��l© ��p>XOb`h¢VJ�LefTWVJ[`RYX���[7oYRY�}b~\n]
hq[7acd�[7RYXqR�T�[`_xTlVYX|§ Î © / ¦U�Ì�xVYXqR>pETWVYXq\lX�efk�[7RZX�TW[7d�[7if[7g7ejhOb`iNd�[7klknej�YefijeTS]%_�[7\�� �/ pb`k�� �/ �YeÈ'Xq\lk�_�\l[7a � / ��]�b`RËXOifXOaPXOR�T¢b`\^]Éac[�s`Xc[7R�§��l© = � § Î © / " � Î p;b`RY��TWVYX
TS�<[Ë��[7oYRZ�}b`\n]�hO[7aPd�[7RYXOR�TlkP[~_�§ Î © / ijefX�[7R �YefÈ+XO\nXOR�TPklef�YXOkz[`_�� �/ ¥ \lXOhOb`iji � �/ ejRRY[`RYklXqd}b`\Wb5TWejRZg ¦��N�xV oYk � �/ ejk b`ijkn[�b~k�ejR!��efg7oY\lX @Z���xVYXO\nXq_�[7\nX`p��<XÇacb�]Uh¢VY[�[7klX�� � �/b`kLefR�TWVYX�kWb~acX�Ñ}g7oZ\lX`�

α1 α 2α 2
’

α 2
’’

�;ejg7oY\nXG@Z���LXO�YoYh�TWef[7RH[`_mÅÀb`knX �UTl[�ÅÀb~klX �Z�

� < � �NK ��M ! � � ��I���� 2��
	���
Ä�efRYhOX�Å ¥ �m¦<V}b`kÀTlVYX�dY\n[7d+Xq\nTS]cTWV}b~TLX�s7Xq\n]|knXqTL[`_ 	 �	Í�a�o�TWo}b`ifif]PhO[`RYRYXOh�TWXq�"s`XO\^y
TlejhOXqkUejk�TWVZXËÍqy�kl�~XOijX�TW[7R [`_Çb�	�ySklefacdZijX�u�ejRÞÅ ¥ �m¦vp<eTz_�[7ijif[-�Lk�TlV}b~TP¯Ço�T+Å ¥ �m¦ � �

Í �



¯toZT+Å Î ¥ �m¦��<�xVYXO\nXq_�[7\nX`p«��X�[7RYi]|RYXOXq��Tl[�h¢VYXqh¢�HTlV}b~T ' ¥ ��¦ÀX�u�TWXqRY�YkÇTl[�b~RÌb`o�TW[~y
aP[7\ldZVYejkna [`_NTlVYXcÍ�ySkl�~XOifXqTW[`R%[`_mÅ ¥ � ¦vp«eÜ� X`�ÀTWVYb~T3' ¥ ��¦xTWb`�`XqkÇs7Xq\nTlejhOXqkÇhq[7RYRYXqhqTWXq���]|Xq�Yg7XOkLTW[zs`XO\nTlejhqXOk�hO[7RYRZXOhqTlXO��� ]HXq�Yg7XqkO�

Ä�oYdZd+[7knX�TlV}b~T �Hb`RY� � b`\nX�s`XO\^TWejhqXOk�[~_mÅ ¥ �m¦xb`klkn[�hqe{b~TlXO�"TW[�hqoY\ns`XOk � b`RY� �
[7R��Àp�b`RY�PijXqT @ ¥ b�s7Xq\nTlX�uc[`_>Å�ÎÆ ¥ ÄZ¦l¦NhO[7\n\lXqkld�[7RY�cTl[�kn[7aPX�dYb`R�TWkm�YXOhq[7aPd+[7knefTlej[7R
3 � 5 � 5�� � 5 ����� 5�� � 7 �J�xVYXqR ifXqT > � b`RY� >�� ��X�TWVYX���b~\lXq]Ëg7\lb`dYVYk�hq[7\l\nXOknd+[7RZ�YejRYg
Tl[�TWVYX�d}b`R�TWkÇ�YXOhq[7acd�[7knefTWef[7RYkG3 � 5 � 5�� � 5 ����� 5�� � 7Pb`RZ��3 � 5 � 5�� � 5 ����� 5�� � 7 �ÇQSR%TlVYejk
hOb`klX~p ¥?> � 5 @ ¦�b~RY� ¥?>�� 5 @ ¦tb`\nX�acb`\l�~XO�5�«b`\nXq]"g7\lb`dYVYk�hq[7\l\nXOknd+[7RZ�YejRYgcTW[ �Hb`RZ�
� p�b`RZ�Þ�LVYefh¢V	ejR�TlXO\lknXOh�T�b~TP[7RZXHs`XO\^TWX�u ¥ @ ¦�� Bt[`TlXHTlV}b~TPTWVYefkUhO[7RYk^TW\noYhqTlej[7R ejk
d�[7klknej�YifX�e_Lb`RY��[`RYif]�ef_
�¡b`RY� � b`dZd+XOb`\�efR�bÌhO[`acaP[7R�dYb`R�TWk��YXqhO[7aPd�[7kleTWej[`R>p
�LVYefh¢V ejk�XqØ�oZefs~b`ijXqR�T|TW[�TWVZXJX�u�ejk^TWXORZhOXÉ[`_�b`R�XO�Yg`XJ�+X�TS��XqXOR �Þb`RY� � � Ä�efRYhOX
efR TlXO\nklXOh�TWef[7RYkÀ��XqTS�<XOXqR �«b`\nXq]cg7\Wb~dYVYkÀb~\lX�k^TW\lefhqTlif]UdY\nXOklXq\ns`XO�"oYRY�YXq\ ��pYb~RY��klefRYhOX
' ¥ ��¦Çefk�ejRY�ZXOd�XORY�YXqR�T�[~_�h¢VY[`ejhOXU[`_<acb`\l�~XO� �«b`\lX�]Jg7\Wb~dYV>p�efTÇ_�[7ijif[-�LktTWV}b~T�Xq�Yg7Xqk
[`_NÅ ¥ �m¦xb`\nX�dY\lXqklXO\^s7Xq�%oYRY�YXq\ ' ¥ ��¦��

� <�� � � ! ���	� ! ILK I B M	��� !�K

 [  % $ �+ $ � P % $�O $ % �
� ��XqT � 5�� 1 ¯Ço�T+Å�ÎÆ ¥ ÄY¦��%ÐËX��Lejifi knVY[�� TlV}b~T$' ¥ � � ¦ � �
' ¥ ��¦ ' ¥ � ¦ �P_�[7\Lb`R�]�s7Xq\nTlX�u���efRÌÅ ¥ �m¦�� Ò<]|�YX�Ñ}RYeTWej[`R>p ' ¥ � � ¦ ��efkÀTWVYX�s7Xq\nTlX�u"ejR
Å ¥ � ¦�hO[7\n\lXOknd+[`RY�YejRZg�TW[ ¥ � � ¥ > � ¦ 5 � � ¥ @ ¦l¦�p��LVYXO\nX ¥?> � 5 @ ¦�efk�b�acb`\l�~XO���«b`\lX�]
g7\lb`dYV"ejRÌÅ<Æ ¥ ÄY¦xhO[7\n\lXOknd+[`RY�YejRZgPTl[ �«� Ý RHTWVYX�[`TWVZXO\�V}b`RY�>p ' ¥ � ¦ ��ejkxTWVZX�s`XO\nTlX�u
� [`_ Å ¥ �m¦Lhq[7\l\nXOkld�[7RY�ZejRYgPTW[ ¥ � ¥?> � ¦ 5�� ¥ @ ¦l¦vp�b`RY� ' ¥ ��¦A' ¥ � ¦ ��ejkLTWVYX�s7Xq\nTWXvu%[~_
Å ¥ � ¦�hq[7\l\nXOknd+[7RZ�YejRYg%Tl[ ¥ � ¥ >� ¦ 5 � ¥ � ¦l¦vpm�LVZXO\lX ¥ >� 5 � ¦�efk�kl[`acX �«b`\nXq]�g`\Wb`dYV
hq[7\l\nXOkld�[7RY�ZejRYgJTW[ � ��Ð�XHh�b~RÞh¢VY[�[7knX ¥ >� 5 � ¦�Tl[Ë��X ¥ � ¥?> � ¦ 5�� ¥ @ ¦l¦�p<b`RY� kn[
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hq[7acdZijXOaPXOR�Tt[`_��<p«TWVZXq]%a�oYknTÇijejX�[7RÌTlVYXz§ Î © Î b~RY�JejR�TWXq\lknXOhqT�[7RYhOX~à>kWb�] � b`RY� �
b`\nXÇ[`_ ¥ Í 5 ß�¦mb`RY� ¥ ß 5 Í-¦�y�TS]�d+X~pZ\nXOkld�XOh�TWes7XOi]7�m¯Çk �Ëb~RY� � b`\lXÇ�+[`TlV�RY[7RZklXOdYb`\Wb~TlejRYg
hqoY\ns`XOk�[`R�§ Î © / p�b`RZ�ce ¥ � 5 �~¦ � ßZp��%a�oYknT ��X�[~_ ¥ ß 5 Í-¦�y�TS]�d+X~à ijej�~Xq�LefklX � a�oYknT ��X�[~_
¥ Í 5 ß�¦�y�TS]�d+X~�L�xVYejktejaPdYijefXOkÀTWVYb~TÇe ¥ � 5 � ¦ % ß ¥ hqoY\ns`XOk�[`_N�YefÈ+XO\nXOR�TÇTS]�d�X�ejR�TWXq\lknXOhqT¢¦�p
kn[P�<X�V}b�s7X�bUhq[7R�TW\lb`�Yejh�TWef[7R>�

� ¸5¿�±��H+LBt[���kloYdZd+[7knX�TWVYb~Tzb`ifiETWVYX�hqoY\ns`XOkzefRËTWVZX�klXqØ oYXORYhqX"b`\lXcRY[7RYknXOd}b5y
\lb~TWefRYgY�<Ä�ejRZhOX�b`iji>XqijXqacXqR TWb`\n]HaP[�s7XqktefR s`[7ifs�efRYgzTWVY\nXOX�RY[7RYknXOd}b`\lb~TWefRYgPhOoY\^s7XOk�b`\lX
Tl[7d+[`ij[7g7efh�b`ifif]�XOØ oYefs~b`ifXOR�T�p���X�hOb`R"b`klknoYacXt�LefTWVZ[7oZTxif[7klkx[`_.g`XORYXq\Wb`ifefTS]PTWV}b~T
�<p � pb`RZ� �zb~\lX�TWVYX�hqoY\ns`XOk�ejR9��ejg`oY\lX�Í�ßZ�

Í @



α

γ

δ

��ejg7oZ\lX �Z�<ÅÀb`knXUÍ7�E�xVYX�hO[7RZÑYg7oY\Wb5TWej[`RH_�[`\���klXOdYb`\Wb~TlejRYgZ�

α

γ

δ

��efg7oY\nX�Í�ßZ� ÅÀb`knX�Ê��E�xVYX�hq[7RZÑ}g`oY\Wb~Tlej[7R|_�[7\���RZ[7RYklXqd}b`\lb~TWefRYgY�

QSR�[7\n�YXO\ TW[�VYb�s`X�e ¥ � 5 �N¦ � Ê�b`RY�ce ¥ � 5 �`¦ � ßZp��<X�a�oZknTÀVYb�s`XÇTWVYb~T��LVYXqR"��ejk
hqoZT<b`ij[7RZg �Jb`RY� ��p7TlVYXxTS��[�hO[7aPd�[7RYXOR�Tlk [~_��Ìb`\lXLXOknklXqR Tle{b`i«b~\lhOkm[7RUTWVZXLTS�<[�§��l© �
hq[7acd�[7RYXqR�TWkÇ[~_ � " ¥ � � �~¦���Ït[��<Xqs7Xq\Op>eT�ejk�X�b`k^]�Tl[�klXqX�TlV}b~T�[`RÌX�b~h¢V%[`_NTlVYXOknX
hq[7acd�[7RYXqR�TWkOp�b`R�]�XOklknXOR�TWejb`i<b`\lhP�LefTWV�XORZ�Yd+[`ejR�TWk�[7R � a�oYk^T�efR TlXO\nklXOh�T ¥ b�dYefXOhOX
[`_W¦ � b5TtifX�b`k^TxTS�LejhqX ¥ ejRHb`R"XOknklXqR Tle{b`i>��b�]Z¦�� �xV�oZkte ¥ � 5�� ¦�� �Yp«bzhO[`R Tl\Wb`�ZejhqTlej[7R'�

� � �EP�#
�$R ' � ¯tR ¸`¾ ·�Â�¿�³ T^¸`¾ ³´±�Ávµ�¸`³3º»µ�¼ �}±n² ¸�¼�Â5µ�ejR%Å ÎÆ ¥ ÄY¦LefkÇbPVYX�uZb`g`[7RÌ�LefTlV%b`R
b`iTWXq\lR}b~TlejRYgPklXqØ oYXORYhqXz[`_ 
Ps`XO\^TWejhqXOkqp�b`RY�JbPklXqØ�oZXORYhqXP[~_��cs7Xq\nTlejhOXqkÇ�LVYefh¢V%ijefX�[7R
b�knØ�oYb`\lXzefR%kl[7aPX �«b`\nXq]�g7\Wb`dZV ¥ b`RY�É�Y[|RZ[`T�ijefX�efRÉb�hO[`acaP[7RÌTl\le{b~RYg7ijX�¦��aB�[`TWX
TlV}b~TxTWVZX���[7oYRZ�}b`\n]�[`_NbUVYXvuYb~g7[7R}b`i�Ê-yShqXOiji'ejkLb`R�b`ijaP[7k^Tny´b~ifTWXq\lR}b5TWejRZg�VYXvuZb`g7[7R>�
Z;�H� ��P��E� � *`±�Á � ¸`¾ ·�Â�¿�³ T^¸`¾ ³S±�Á�µ�¸`³3º»µ�¼ �}±n² ¸�¼�Â5µ�º»µHÅ ÎÆ ¥ ÄY¦�ºj¿�³%�}±���Â5Ã�µ�¶�¸`Á � Â � ¸
�}±n² ¸�¼�Â5µ�¸`¾ � Tl½¢±�¾»¾>º»µ"Å<Æ ¥ ÄY¦,+
�<ÁWÂ�Â � +t��XqT��Up �Up ��p~�Àp ��p~b~RY������X ¥ [7\n�YXO\nXO�«¦'s7Xq\nTlejhOXqk�[`_Zb`R�b`ijaP[7k^Tny´b~ifTWXq\lR}b5TWejRZg
VYXvuZb`g7[7R>p;�LVYXO\nX � � � ijefXPefR�b�hq[7aPac[7R �«b`\lX�]�g7\Wb`dZV>���xVZXOR�TWVZX|b`ifTlXO\nR}b~TWefRYg

Í&�



knXOØ oYXORZhOX�a�oYknT���X �(�(��� � ���
Ä�efRYhOX�b`R�b`ijaP[7k^Tny´b~ifTWXq\lR}b5TWejRZg�VYXvuZb`g7[7R"ejkLRY[`T�b~RÌb`iTWXq\lR}b~TlejRYgzVZX�uZb`g7[7R'pYTWVYXqR

��]���XOaPa�b �Yp}TWVYX�d}b`R�TWkt�YXOhq[7aPd+[7knefTlej[7RYkLb~klkl[�hOejb~TWXq��Tl[cTWVZX�s7Xq\nTlejhOXqk�b`ifi�V}b�s7Xzb
knXqTL[`_ % "�Ê�hqoY\ns`XOkLejR�hO[7aPac[`R>p�klb�]�� � 5 ����� 5 � � ¥ b~g�b`ejR'p��<X�ejg7RZ[7\lX�TWVYXqklX�hOoY\^s7Xqk��XOif[-�t¦v�

¯Çk � �(��� � ��ejk�b`ifTlXO\nR}b~TWefRYgYp.��X|g`XqT�TlVYX�_�[7ifij[��LejRYg"d}b~TnTWXq\lR�[`_�hqoY\ns`XOk�_�[7\
TlVYX�b`klkn[�hqe{b~TlXO�Hd}b`R�TWk��YXqhO[7aPd+[`klefTlej[7RZkO�

×
3 � Î?5 � / 7 # �3 � � Î 5 � / 7 # �3 � � Î 5 � �/ 7 # �3 � � �/ 5 � �/ 7�# �3 � � �/ 5 � � �Î 7 #

�3 � / 5 � � �Î 7
Bt[~TWXUTWV}b~T�TWVZXcd}b~R Tlk��YXqhO[7aPd�[7kleTWej[`RÉ_�[`\ ��a�oZknT�V}b�s7X�TlVYXchqoY\ns`X�� / klefRYhOX

� �(� ijejXqkÀejR"b �«b`\lX�]|g7\lb`dYV>�
�xVYX"g7[�b`i�RY[�� ejk�Tl[ÉklVY[�� TlV}b~TzTWVZX"hqoY\ns`XOkca�oYknTP��XHb`kzTWVYXHhqoY\ns`XOk�hq[7\l\nX�y

knd+[7RZ�YejRYgzTl[cbzVYXvuZb`g7[7R}b~i�Ê-yShqXOiji ¥ ��efg7oY\lX 
7¦��NÐËX�TWb`�`X�TlVYX�_�[7ijif[-�LefRYg�k^TWXOdZkO�
Í`� � Î?5 � / �Y[URY[`T�ijefX�[7RH�Yejk�in[7ejR�TLknoY�YkloZ\n_3b`hqXOk
Ê�� � Î?5 � / �Y[URY[`T�ijefX�[7R"b�§��l© � ¥ b~RY��VZXORYhqX�TlVYXq]HifejX�[`RÌbP§ Î © / ¦
��� � / ejkxRY[7RZklXOdYb`\Wb~TlejRYgU[7R|TlVYX�§ Î © /
�Z� � Î ejkxRY[7RZklXOdYb`\Wb~TlejRYgU[7R|TlVYX�§ Î © /
� � � � Î ¥ b`RY�HVYXqRYhOX�� � �Î ¦ÀejkxknXOd}b`\lb~TWefRYgU[7R|TWVYX�§ Î © /

����xVZX�h¢VZ[7ejhqXOk�[`_ � Î?5 � � Î 5 � � �Î 5 � / 5 � �/ 5 � � �/ [7R�§ Î © / b~\lX�TW[`d+[7if[7g7efh�b`ifif]UoYRYefØ oYX

� ³S±S¹ ��+É�xVYX�hOoZ\ns7Xqk�� Î b`RZ� � / hOb`RYRY[`T�ijejXP[7R��Yefk%in[7efR�T�knoY�YkloZ\n_3b`hqXOkOp klefRYhOX
TlVYXO\nXxejkEb�h¢V}b`efRz[`_+hOoY\^s7XOkmhq[7RYRYXqhqTWefRYg�TWVYXqa�LVYefh¢Vcb~\lXx�Yefk%in[7efR T;_�\l[7a ��� 5 ����� 5 � � �

� Î # � � �Î # � �/ # � /

� ³S±S¹ �H+ ¯tklkloZacX � Î b`RZ� � / ijejXÇ[7R"bc§��l© ��ejR�TlVYX�hO[7aPdYifXOaPXOR�Tx[`_ ��� 5 ����� 5 � � �Ä�efRYhOX#�Up��Pp�b`RY� � b`\lX|TlVYX|s7XO\^TWefhOXOkP[`_ÇbJklØ o}b`\nX�efRÞb �«b`\lX�]�g7\lb`dYV>p<b`RY� � /b`dZd+XOb`\lkHejR b`ifitTlVY\lXqXËb~klkl[�hOejb~TWXq� dYb`R�TWkH�YXOhq[7aPd+[7knefTlej[7RYkqp�TlVYX�b~_�[7\nXOaPXOR�TWef[7RYXO�
�«b`\nXq]�g7\lb`dYV�ejk;Å�ÎÆ ¥ §��l© =q¦>�LVZXO\lXÀ§��l© = � §��l© �8" � / �;�xVYXOR�knejRYhqX�b~R ]�TS�<[�knØ�oYb`\lXqk�ejR
Å�ÎÆ ¥ §��l© =q¦>b`\nXNTW[7d�[7if[7g7ejhOb`iji]ÀXqØ�oZefs~b`ijXqR�T�p-efT>_�[`ijij[��Lk�TWV}b~T�TlVYXEd}b`R�Tlk��ZXOhO[`acd�[7kleTWef[7RYk
b`knkl[�hOejb~TWXq��Tl[��Up �Up;b`RY� � b~\lXPb`k�ejR ��ejg7oZ\lX|Í7Í7� ¥ efR�TlVYXzÑ}g7oY\nX`pNbH��[7oYRY�}b~\n]
hq[7acd�[7RYXqR�T�efk�\nXOdY\nXOklXqR�TWXO� ��]Ëb�dYoZRYhqTloY\lX~pEb`RY��b�hOoZ\ns7X�ejk�\lXOdZ\lXOknXOR�TWXq� � ]Ëb`R
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��ejg`oY\lX�Í`Í7� Ä�TWXqdJÊ��E�xVZX�hq[7RZÑ}g`oY\Wb~Tlej[7R|_�[7\�� Î b`RY� � / [7R"b�§��l© �O�

b`\nh`àETW[�\lXqhO[�s7Xq\�TWVYXchOoY\^s7X`pETWb`�`X|b"�+[`oYRY�}b`\^]�[~_LbÌklacb`ifi RZXOejg`V���[7\nVY[�[���[~_ÀTWVYX
b`\nh�¦v�

�xVYX|Xq�Yg7XOk&�(� b~RY� � � ¥ RZ[`TWX|�Yef\lXqhqTWef[7RYkW¦�hO[`\l\lXqkld�[7RY� TW[%TlVYX|XOifXOaPXOR�T¢b`\^]
aP[�s7XOk�� / # � �/ b`RZ� � / # � � �/ ��Ä�efRYhOX�b`iji�XqijXqacXqR TWb`\n]"aP[�s7XOkt[7RJ§��l© ��b`\lX�TW[7d�[~y
if[7g7ejhOb`iji]�XqØ�oZefs~b`ijXqR�T�p��+[`TlV�� �/ b`RY��� � �/ a�oYk^TÀ��X�\lXqdY\lXqklXqR TlXO�H��]|b`\nhOk �LVYejh¢V|V}b�s`X
b`R�XqRY�Yd�[7ejR�T.b~T�TlVYXEdYoYRZhqTWoZ\lX&% ¥ klXOX ��efg7oY\nXÀÍ7Í-¦v���xVZejk�ejaPdYifejXOk�TWV}b5T�e ¥ � �/ 5 � � �/ ¦ %�ßZ�
�xVYefk<efk�b�hO[7R�Tl\Wb`�YefhqTlej[7R>p knejRYhqX � / b`RY� � � �/ b`dYd�X�b`\mTW[7g`XqTWVZXO\�efRPTlVYXÇdYb`R�TWk��ZXOhO[`aUy
d�[7kleTWef[7RHb`klkn[�hqe{b~TlXO�|TW[c�À�

� ³S±S¹('�+<Q�_;�<X�b`klknoYacX�� / efkxklXOdYb`\Wb~TlejRYgU[7RÌ§ Î © / pYTWVZXOR"efTLklXqd}b`\lb~TWXqk�§ Î © / ejR�TW[b�§��l© �Hb`RY��b�§ Î © Î � �xVZXOR 3 � Î 7 p 3 � � Î 7 pLb`RY�^3 � � �Î 7�b~\lX"d}b`R�TWk��ZXOhO[`acd�[7kleTWef[7RYk
[`_xTlVYXH§ Î © Î pN�LVY[`klXHb`knkl[�hOe{b5TWXO�Ës7XO\^TWefhOXOkzefR Å�ÎÆ ¥ § Î © Î ¦�ifejX�[`R�b%klØ o}b`\nX ¥ �Yo�TzRY[`T
bJTW\ne{b`RYg`ijX�¦v���;[`d+[7if[7g7efh�b`ifif]7p;TWVYXqR>p
� � �Î p � Î p<b`RY� � � Î b`\lXHTWVYX ¥ Í 5 ß�¦vp ¥ Ê 5 Í-¦vp�b`RZ�¥ Í 5 Í-¦EhOoY\^s7Xqk�[`R�TWVYX�§ Î © Î pZkn[�TWVYX�]�b`\nX�[`_>TlVYX�klb`acX�TWVY\nXOX�TS]�d�XOkÀ[7R�TlVYX�§ Î © / ¥ klXOX��XOaPacb @7¦��|Ä�ejRYhqX � / efk�klXOdYb`\Wb~TlejRYgZp � �/ b~RY� � � �/ a�oYknT���[`TWV��+XPRY[7RZklXOdYb`\Wb~TlejRYg
¥ TWVYX�]za�oYk^TmV}b�s7X�ejR�TWXq\lklXqhqTlej[7RUR oYa���XO\N�LeTWV�� / RY[�aP[7\lX�TlV}b`RcÊ7¦v��¯Çifkl[Yp���XOhOb`oYknX
e ¥ � �/ 5 � � Î ¦ � ß ¥ TlVYX�TS�<[�_�[7\na bcd}b`R�Tlk��YXOhq[7aPd+[7knefTlej[7R«¦vp}efT�_�[7ijif[��LkLTlV}b~T�� �/ a�oYknT
��XH[`_tTS]�d�X ¥ Í 5 Í�¦�� ��ej�~Xq�LejknX`p � � �/ a�oYk^TP�+XH[`_�TS]�d+X ¥ Í 5 ß�¦���Ï�[���X�s7XO\qpxklefRYhOX � �/b`RZ�� � �/ a�oYknT�acb`�`X�oYd�bPdYb`R�TWk��YXOhq[7acd�[7knefTWef[7R|[`_E§ Î © / p}TWVYX�]Ha�oYknT�V}b�s`X�Tl\lefs�ejb`i
efR TlXO\nklXOh�TWef[7R>àY�Yo�TLhOoY\^s7XOk�[`_;�YefÈ+XO\nXOR�TxTS]�d+X�b`i�Àb�]�kxV}b�s7X�RY[7R�Tl\lefs�ejb`i'efR TlXO\nklXOh�TWef[7R>p
bzhO[`R Tl\Wb`�ZejhqTlej[7R'�
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� ³S±S¹ � +�¯ÇknkloYaPX|TWV}b5T � Î efk�klXqd}b`\Wb5TWejRZgJ[7R�TWVYX"§ Î © / ��Ä�ejRZhOXHb`ifi<d}b~R TlkU�YX�y
hq[7acd�[7knefTWef[7RYk�hO[7R�TWb`ejRYefRYg�b�knXOd}b~\Wb~TlejRYg|hqoY\ns`XUb`\lX�Tl[7d�[7ij[7g`ejh�b~ijif]�XOØ oYes`b~ijXOR�TOp'��X
b`knkloYaPX�TWV}b5T'� Î b`RY� � / b`\nX�b`kLejR9��ejg`oY\lXzÍ-Ê��

α 2 α1

α1
’α1

’’

��efg7oY\nX�Í-Ê�� Ä�TlXOd �Y�E�xVYX�hO[7R�Ñ}g7oY\lb~TWef[7R|_�[7\�� Î klXqd}b`\lb~TWefRYgY�
Bt[���p>TlVYXO\nXzejk�b�oYRZejØ oYXzh¢VY[7efhOX�_�[`\ � � Î p>b`k�e ¥ � � Î 5 � Î ¦ � Ê�b`RZ�Je ¥ � � Î 5 � / ¦ � ßZ�

Ä�efRYhOX � � �Î a�oYk^T��+XUd}b`\^T�[`_�bHknØ o}b`\lX ¥ �YoZT�RY[`T�b�TW\ne{b`RZg7ijX�¦��LefTlVÉTlVYX�s7Xq\nTlejhOXqk�[~_
Å ÎÆ ¥ §��l© =q¦xb`knkl[�hOe{b5TWXO�|Tl[ � Î b`RY� �
� Î pYTlVYX�h¢VY[7efhOX�[`_ �
� �Î ejkÀTl[7d�[7ij[7g`ejh�b~ijif]�oYRYejØ oYX~�

�xVYXthOoY\^s7X � �/ a�oYknT V}b�s7X�TW\nefs�e{b`iZejR�TWXq\lklXqhqTlej[7RP�LefTWV � � Î pZb~RY�ca�oYknT<�YefÈ+XO\E_�\n[7a
��[`TWV � � �Î b`RY��� / ��]PXOifXOaPXOR�T¢b~\n]Pac[�s`XOkO�mÒ ]PTlVYXÇklb`aPXÇb`\ng7oYaPXOR�T�b`k�efR�ÅÀb`knX�Ê�[~_
��XOaPacb @ZpZTWVZXO\lX�ejkxRZ[PknoYh¢V � �/ pYkn[P�<X�VYb�s`X�bzhq[7R�TW\Wb~�Yejh�TWej[`R>�

� ³S±S¹���+NÐ efTlVY[7oZT<ij[7knk<[~_�g7XORZXO\Wb~ijefTS]`p"� Î b`RZ��� / b`\lX�TWVYXthOoY\^s7XqkxejR!��ejg7oZ\lX�Í �Z�
Q�_L�<X�b~klkloZacX�TlV}b~T � � Î ejk�RY[`RYklXqd}b`\Wb5TWejRZgJ[7R�TWVYX"§ Î © / pETlVYXOR klefRYhOXL3 � Î?5 � / 7 #3 � � Î 5 � / 7�efkLb`RHXOifXOaPXOR�T¢b`\^]|aP[-s`X`pYTlVYX�h¢VY[7ejhqX�_�[7\�� � Î ejkÀTl[7d�[7ij[7g`ejh�b~ijif]�oYRYejØ oYX~�

α 2

α1α1
’’ α1

’

��ejg`oY\lX�Í �Z� Ä�TWXqd � � �xVZX�hq[7RZÑ}g`oY\Wb~Tlej[7R|_�[7\À_�[`\��
� Î RY[7RYknXOd}b~\Wb~TlejRYgY�
QSR%[7\n�YXO\L_�[7\'� � Î p � Î p�b`RY� � � �Î TW[�ifejX�[7RÌbcknØ�oYb`\lX ¥ �YoZTÇRY[`TÇbPTl\le{b~RYg7ijX�¦�ejRHTWVYX
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