
���������
	���
 �������������������
� ������ �!�"$#%�&�
 ��'�( ��*)$+, ���+-�(��#-.0/213 �4��5"6�(+��7�6#%�
+,�$#-+
�8"$�& �����.0/9�
�� �/�"$�&�
 ���:<;= ��>!�+�4? ���:��&��.@�&�
 ��A+�B�+-��#-��:(+�:

CEDGF �� �H�/
+�4JIGK8L-MENPORQTS�U�OWV>M0L%M�X@YZORY�QR[]\^M0\_NPOR\^U*`EM0\aOTYbVcS@ORL%[dV�ORL%MeORfEV�OgOTY(NPOhNgiGfEYZOTfEY�QW\aMjV>k%\^l%Y&M
m \^MEV%QTn�\^M0o0S@OpNTY&q�S0Y&MEUZYpOTf0YrOTfE\aQhX,stOTLcs=u_V%NvO m \aOw\^N5V<x D�y Vcz-YpORf0YGVcS@ORL%[dV�ORL%M3X@Y�OTY&QT[b\^M0\^NvOT\_UrSENT\aM0k
ORf0Y*NvS m NvY�O2UZL%M�NPORQTSEUZOT\^L%M D
{ �$:&|3+��,}�I�~9f0Y�u_VcM0k-SEVck-Y��?���(�������0�&xc�����@OTf0Y�ORf0\^QRX,stOTL%stu_V%NvOvs m \aOGLc�5��\^N�x]�*\_NGQRY&UZL-k%M0\^��Y(X
m ndORf0Y���L%u^uaL�iG\^M0k]M0L%M�X@YZORY�QR[]\^M0\_NPOR\^U�V%S@OTL-[dV�OTL-[dV�OTL-M������t�b�h�g�R���T���(�T�*�Z�0iGf0Y&QTY

�������(���T�� %�T�&¡c�T��¢%�
�A����£��R¤(�
�������Z¢%�-�

V%MEX7ORf0Y�OTQhVcM�Nv\aOT\^L%M¥��S0MEUZOT\^L%Me�3\_NGX@Y�`EM0Y&X¦V-Nr��L%u^uaL�i2N&I

§(¨ §�© §�ª §�«
¬ ­0® ¬ ­@® ¬

­0® ¬ ­0® ¬

¯ YdM0L�i°U�L%MENvOTQRSEUZO3V�X0YZOTY&QT[b\^M0\_NPOR\^U7V%S@OTL-[dV�OTL-M±��²wOTfEVcO*QTY(UZL%k-M0\^��Y&NgORf0Y7NTV%[bYdu^V%M0k%SEV%k%YbV%N
� D�¯ Y2ORVcz-Y2V%N5ORf0Y³NvORVcOTY&NpLc��� ² V%uauENTS m NTYZOhN�L%���´�t� ² �¶µ>�
�*�T� D ~9f0Y&NTY2NTYZORNpLc��NPOhV�ORY&N�Y&MEUZL@X@Y
V%uau�o�L�NTNT\ m uaY�UZL-[bo0S@ORVcOT\^L%MENrL%��� Dw· L%QrYZ¸0V%[]oEuaY-��iGfEY�M��¹fEV%NrQRY&V%XdOTf0YW\aMEo0S@O2�0x(�0��\ºOG[dV�n m Y
Y&\ºORf0Y�Q�\^M�NvORV�ORY]� � L-Q�� ¡ D]» LE��V��¼ORY�Q*� ² fEV%NWQRY&V-X¦OTf0YdNRVc[bY3\^M0o0S0O&��\aO�fEV%N³OTL m Yb\^M½ORf0YdNPOhV�OTY
��� � �R� ¡ � D
¯ Y*UZL-MENPORQTS�U�O9OTf0Y�ORQRV%MENvOT\aOT\^L%M¥��S0MEU�OR\aL-Me� ² I

� � x M0Y�i¾MEVc[bY
�(� � � �(� � � �(� � �T�   � ¿
�(� � �T�   � �(� � �T� ¡ � �(� � �T�   �T� ¡ � À
�(� � �T� ¡ � �(� � �T� ¢ � �(� � �T�   �T� ¢ � Á
�(� � �T�   �T� ¡ � �(� � �T� ¡ �T� ¢ � ��� � �T�   �T� ¡ �T� ¢ � Â
�(� � �T� ¡ �T� ¢ � �(� � �T� ¢ � �(� � �T�   �T� ¢ � ÃeÄ
�(�(���T��¢c� �(���(� �(�(���T�& �� �¦Ä

���(���T�� %�T�&¡c�T��¢c� �(�(���T��¡-�T��¢c� ���(���T�� %�T�&¡c�T��¢c� Å¦Ä
�(�(���T�� -�T��¢c� �(�(���T�&¡�� �(�(���T�� -�T�&¡�� Æ¶Ä

Ç uau6NvORVcOTY(NrOTfEVcO³UZL%M�OhVc\^M�V<`EMEV%u6NvORV�ORY�Lc�w�ÈV%QTYg`EMEV%u6NPOhV�ORY&N9Lc��� ² DwÉ M¥ORf0Y*V m L�l%YWOhV m u^YWOTf0Y(NvY
V%QTYW[dVcQRz%Y&X m nÊÄ D

Ë

Ì

Í

Î

Ï

Ð

Ñ

Ò

­
¬

­

¬

­
¬

­

¬

­ ¬­

¬

¬

­

­

¬



� DGF �� �H�/
+�4JI » f0L�i¾OTfEVcO³\a��u^V%M0k%SEV%k%Y(NG¿�VcMEXeÀ L�l%Y�Q9ORf0Y3V%uao0f�V m YZO��J����£��h¤(�3VcQRY�QRY&UZL-k%M0\^��Y(X
m n>NTL%[bYW`EM0\aOTY*V%S@OTL-[bVcORVE�,OTf0Y&M¦NTLdVcQRY³ORf0Y�u_VcM0k-SEVck-Y&N��¿ �¾�G��� ¿3�E¿���À7�EV%MEX�¿���À D
�6 �/
"6�(�� ��pI
	�YZO*¿3�TÀ�� �G� m Y]u_VcMEk%SEV%k%Y&N2OTfEVcO*U�VcM m YbQRY&U�L%k%ME\a�&Y&X m n¦`EM0\aOTYdV%S@OTL-[bVcORV D�¯ Y
M0L�i'NTf0L�i?ORfEV�O��¿*�,¿
�*À7�@VcMEXd¿���À´U�V%MbV%u^NTL m Y³QRY&UZL-k%M0\^��Y(X m n<`EM0\aOTYWVcS@ORL%[dV�OhV m nbNTf0L�iG\aMEk
f0L�i�NvS�Uhf�V%S@OTL-[bVcORV]U�V%M m Y*UZL-MENvOTQRSEU�ORY&X D

�¿<I�	�YZOw����� �
�b���g�T���R���c�R�*� m YpV2X@Y�OTY&QT[b\^M0\^NvOT\_UpV%S@OTL-[dV�OTL-M � OTf�V�O$QRY&U�L%k-M0\a�&Y&N�¿¾���³�t���5�p�
¿g� Dp¯ Y*X@Y�`EM0Y*V%M�V%S@OTL-[bVcOTL-M¦���� V%Nr��L%u^u^L�i2N�I

���� ���t�b�h�g�R���T� � �R���±�*���

Ç S@ORL%[dV�ORL%M>���� i8L-QTz@N5LcORf0Y�QRiG\_NvY��PSENvO8V-Np� � � m S0Op\ºOhNpV-U�UZY(UZo@OR\aMEk*NPOhV�OTY(N�VcQRYGYZ¸0UhfEV%M0k%Y(X
iG\ºORfe\ºOhN2QRY��PY&UZOT\^M0k7NvORV�ORY&N D ~9f,SEN&������ V%U�U�Y�o@OhNGo0QRY&U�\^NTY�u^ndOTfEL-NTY*NPORQT\^M0k-NGOTfEVcOW� � QRY��PY(U�OhN��
VcMEX�QRY��PY&UZORNrORf0L-NTYWOTfEVcOg� � V%U&UZY&o@ORN&�ENTL]�g�
���� �����¿ D
· L%QGY�¸0Vc[bo0u^Y%�EU�L%MENT\^X0Y�QGVcM¦VcS@ORL%[dV�ORL%M¥OTfEVcO2QTY(UZL-k%M0\^��Y(NpORf0Y�u_VcM0k-SEVck-Y%I

¿ ���&���½� � �3��\^N9L%�$ORf0Y���L%QR[ £���¤��EiGf0Y�QRY��e�½� � ���

Ç u^u�NvOTQR\aMEk-N�ORfEV�O5NPOhVcQTO6iG\aOTf3V%M*£gV%MEX�Y�M�X�iG\ºORf3V³¤wV%QTYw\^M3� D ~9f0Yw��L-uau^L�iG\aMEkGOPi8L2V%S@OTL-[dV�ORV
QTY(UZL%k-M0\^��YWu^V%M0k%SEV%k%Y(Nr¿�V%MEX��¿3I

���rI

�

 

�
 

�  

� ®  

�!�� I

�

 

�
 

�  

� ®  
" LcORYWOTfEVcO8ORf0\^NGU�L%MENvOTQRSEUZOT\^L%M7irL%QRz@NpL-M0uanb\a�5���±\_N9X@YZORY�QR[b\aM0\_NvOT\_U D ~$QTnbORL3`EM�X>V]UZL%SEM-ORY�Q
YZ¸0Vc[bo0u^YW��L%QGORf0Y�M0L%M�X@YZORY�QR[]\^M0\_NPOR\^U�U&V%NTY D

¿#�¥À>I�	�YZO¥��� � �
�$�8���g�T�%�8�'&(�8�R�)�w�bV%MEX¶��* � �
�+*³�h�g�R�,*2�'&(*2�T�-*8� m Y¦`EM0\aOTY½V%S@OTL-[dV�ORV
OTfEVcO9QRY&U�L%k-M0\a�&Y2u_VcM0k-SEVck-Y&Np¿�V%MEX>À D�¯ Y�NvSEo0o�L�NvY³OTfEVcO9OTf0Y�NPOhV�ORYWNTYZOhNrV%QTYWX@\_NPOR\aMEUZO&�,ORfEV�O
\^N&�9�$�.���+* �0/ D ~9f0\_N]\^NbMELcO7V±NvY&QT\^L%SEN]u^\a[b\aORVcOT\^L%M'Nv\^MEUZY�ORf0YeNPOhV�OTY(NbLc�³L-M0Y¦Lc�gOTf0Y
VcS@ORL%[dV�OhV]U&VcM m Y�QRY�M�Vc[bY&X¥\º�5M0Y(UZY&NRNRVcQRn D
¯ Y*U�L%MENvOTQRSEU�O2VbM0L-MEX@Y�OTY�QR[b\aME\^NvOT\_Ug`EM0\aOTY*VcS0OTL%[dVcOTL%Me���213*'V%Nr��L-uau^L�i2N&I

���213*?���t�b�h�g�R���4&-�R�*�e�
iGf0Y�QRY

���J�+�
���$*��½�5&%�
���¶� � ��� *
���¶� � ��� * �j���6&-��7@�4&98����(�:&-��7@�4&9;R�h�<�

¯ Y�UZL-MENvOTQRSEU�OG� �2=3* m n7U�L%[ m \aM0\^M0k3OTf0Y�VcS0OTL%[dVcORV<� � V%MEX¥� * D ~9f0Y�NPOhV�ORY�&W\_N9V*M0Y&i
\aM0\aOT\_Vcu�NvORVcOTY�VcMEX7��QTL-[ OTf0Y&QTY�\_N9V3M0L-MEX@Y�OTY�QR[b\aME\^NvOT\_U>7�stOTQhVcMENT\aOT\^L%MdORL]\^M0\aOT\_Vcu�NvORV�ORY&NrLc�w� �
VcMEXe� * D
É �GNvOTQR\^M0k��¶�A¿3�5� �213* V-U�UZY&o@ORN*\ºO m n½`�QRNvO*[dVcz,\aMEk¦V¦MEL%MEX@Y�OTY&QT[b\^M0\^NvOT\_U]OTQhVcM�Nv\aOT\^L%M OTL
& � �2V%MEX OTf0Y&MJX@L%\^M0k±OTfEYjNTV%[bY½NvY(q-SEY�MEU�Y�L%��OTQhVcMENT\ºOR\aL-MEN]OTf�V�O�� � i8L-S0u_X f�V�l%Y½X@L-M0Y D
» \a[b\^u^V%QT\^u^n%�0\a�-�e�eÀ>�,OTf0Y�`EQhNvOGOTQhVcMENT\ºOR\aL-M¥\_NrOTL?& * D

@BADCFE9G�H�GBI:IKJ'L:MON P$G�Q%MOI:R:ISI6MOE9H�G�J'E�PTE9UVE9W9GXR:G�L6Y�MOE9MOIZR6MOH\[9E9M R6G>J']%R6UVY>J4R:UVE^HBJ'E^_`G\R:LKJ'E(I:abUVL6Y�G�W$MOE,R:U�J'EDGBc,]9M d'J'NOGBE�R
W(G�R:G�L6Y�MOE9MOIZR6MOH-UVE9GVe



· L%Q¦Y�¸@V%[bo0uaY-�WU�L%MENT\_X@Y�Q¥OTf0Y�V%S@OTL-[bVcOTL-M¾���´OTf�V�OeirV-N>oEQTY(NvY&M-ORY&X¾V m L�l%Y�V%MEX V M0Y&i
VcS@ORL%[dV�ORL%Me��* OTfEVcO2QTY(UZL%k-M0\^��Y&N8ORf0Y�u^V%M0k%S�Vck%Y-I

À°���(���e� � ����fEV%NGVbNTS m NvOTQR\aM0k7¤Z¤&���
� * I �  

�

 
� ®  

~9f0Y�u^V%M0k%S�Vck%Y�¿��¥À U�V%M m Y�QTY(UZL-k%M0\^��Y(X m ndORf0Y���L%u^uaL�iG\^M0kbVcS@ORL%[dV�ORL%M�I
���213*GI

�

 

�
 

�  

� ®  
�  

�

 
� ®  

�

�

� �¼OTY�M�Vcu_NvL>V7M0Y�i�`EM�Vcu$NvORVcOTY���V%MEX�OTQhVcM�Nv\aOT\^L%MEN*����� ² �B7,�����³��� ² ���-� �¦�)*³�<V%QTY3V-X0X@Y(X
OTL>���213* DwÉ M�OTf0\_NGU�V-NvY��������$� D

¿#�¥À>IG~9f0\^N³UZu_Vc\^[ \^N³V]U�L%QRL%u^u^V%QTnbL%�$ORf0Y�OPi8L]o0QRY�l,\^L%SENGU�L%MENvOTQRSEU�OR\aL-MEN&�,NT\^MEUZY

¿���À � ¿�� À �

	�YZO�SENgYZ¸0Vc[b\^M0Y<V%k-V%\aM¦ORf0Y<V m L�l-Y3VcS@ORL%[dV�OhV¥� � V%MEXj� * UZL%M�NPORQTSEUZOW� �2=3* SENv\^M0k>OTf0Y
V m L�l%Y	�³Y y L%QRk-V%M>QRS0u^Y D

�!�� I

�

 

�
 

�  

� ®  

� �* I �  

�

 
� ®  

����21 �* I

§(¨

§�©

§�ª

§ «

�

 

�
 

�  

� ®  

§�
 §�� §�


�  

�

 
� ®  

�

�

� Y���L%QRY����� 1 �* U�V%M m Y�U�L%[bo0u^Y�[bY�M�ORY&X��8\ºObfEV%N<ORL m Y�X0YZOTY&QT[b\^M0\_NvY(X �¼ORf0Y���L%u^uaL�iG\^M0k VcS@s
OTL%[dVcOTL%M�\_NG[b\aM0\^[dVcut�EX@Y�ORVc\^u_N9Lc�5[]\^M0\^[b\a�(V�OT\^L%M¦VcQRY�uaY��¼O2\aMeV%o0o�Y&MEX@\a¸E��I



��² �� 1 �* I

� §(¨ ® § 
��

� §�ª ® §����

� §�© ® § 
��

� § « ® § ���

� § « ® § 
 �

� §&© ® § 
 �

�

 

� ®  

�

 �  �

 

 

�

¯ Y�k-YZOGOTfEY*X@Y&NT\aQRY&X�VcS0OTL%[dVcOTL%M m n>YZ¸0UhfEV%M0k%\^M0k<OTf0Y*V-U�U�Y�o@OR\aM0kdV%MEX>QRY��PY(U�OR\aM0kdNvORVcOTY&N&I
���2=3*GI

� §(¨ ® § 
��

� §�ª ® §����

� §�© ® § 
��

� § « ® § ���

� § « ® § 
 �

� §&© ® § 
 �

�

 

� ®  

�

 �  �

 

 

�

¯ Y*U�L%S0u_X>V%u^NTL]X0YZ`EM0YWORf0Y�\aM�ORY�QhNvY(U�OT\^L%M¥Lc�$OPi8LbVcS@ORL%[dV�OhV<X0\aQRY&UZOTu^n%�@SENT\aMEk]V][bYZORf0L@X7ORfEV�O
\^N2V%MEVcu^L%k-L%SENpOTLbORf0Y*NTL%u^S@OT\^L%M¥��L%Q9ORf0Y�M0YZ¸,OGYZ¸@Y&QRU�\^NTY D

� DGF �� �H�/
+�4JI	� Ç o0o0u^\_U�V�OR\aL-M��
y V%M,n [bYZORf0L@X0N¥��L%Q¦VcMEV%uan,�&\aM0k X0V�OhV�OTQhVcM�NP��Y&Q>o0QRLcORL,U�L%u_N>U�L%MENvOTQRSEU�O¥OTf0Y±NvORV�ORY�NToEV%U�YjL%��OTf0Y
NTn@NPORY�[¦��iGf0\_Uhf]U&VcM m Y9YZ¸0Vc[b\^M0Y&X*OTLg`EMEX<o0QRL m u^Y�[dN&��Y D k D �%X@Y&V-X@u^L,Uhz@N D � M0YrirV�n�L%��UZL-MENvOTQRSEU�OR\aM0k
ORf0Y7NPOhV�ORY7NvoEV-UZYbLc�rOTfEY7Nvn@NvOTY�[ \^N�OTL¦[bL,X0Y�upY(V%Uhf oEVcQTOT\_UZ\^oEV%M-O�L%�8ORf0Ydo0QRLcOTL@U�L%uwiG\aOTf�V�`EM0\aOTY
V%S@OTL-[bVcOTL-M¥VcM�XT�PL-\aM�ORf0Y&NTYWOPi8Lb\^M-ORLbL%M0Y m \^kdNPOhV�ORYW[dV-Uhf0\aMEY D
	6YZO³� � � ��
 � �h� � �
� � �4& � �4/%�rV%MEX��   ����
   ���   ���   �4&   �'/%� m Y�MEL%MEX@Y�OTY&QT[b\^M0\^NvOT\_U�VcS@ORL%[dV�OhV D
~9f0Y\�PL-\aM�O³NvORV�ORY�[bV-Uhf0\^M0Y3� � ��
j�h�g���¥�'&%�'/%�8\_N2UZL-MENPORQTS�U�OTY(X>\^M�OTf0Y���L-uau^L�iG\^M0k<i9V�n�I

� 
 ��
¥�WÄ�
7 
� � ��� � �¦�  
� &g� �:&����'&& (�
� ~9f0YpORQRV%MENT\ºOR\aL-M7���������� &� 8� �
�(���T�� ���\_N$\aM3OTf0Y8QTY&u^VcOT\^L%M���\a��VcM,nWLc�@OTfEYp��L-uau^L�iG\aMEk³UZL-MEX@\aOT\^L%MEN
f0L%u_X�I
x D £7�½� � �¦�   ����� � �T£��T� � �r��� � V%MEX±���   �T£��R�   �G���   D
� D £7�½� � �E£���e�   �6��� � �R£��R� � �9��� � V%MEX��   �¶�   D
� D £���½�G���E£>�e�r %�6���� c�R£��R�� (�9���] �V%MEX����G�¶��� D
	�YZO3�?�3VcM�X���  m YbV%N m Y�u^L�i D K8L%MENvOTQRSEUZOgORf0Y �PL%\^M-O�NvORV�ORY<[dV-Uhf0\aMEYb� V%MEXjNTf0L�i�ORfEV�O
OTf0Y*NTn@NPORY�[ f�V%N9M0LdX@Y(V%X@u^L@Uhz,N���\ D Y D ��QRL%[ Vcu^u�NPOhV�ORY&NrOTfEY�QRY�\^NGVcO9u^Y&V-NPO2L-M0YWOTQhVcMENT\aOT\^L%M��

scmd rans1 rans2

int1

scmd

rans1

rans1

rans2

rans2

int2

int2

int2

int2

M1
M2

q0

q1 q2

q3 p0

p1

p2 p3

p4 p5 p6

�6 �/
"6�(�� ��pI ¯ YgSENTY�V%NpOTf0Y �PL%\^M�O9NvORVcOTY�NvY�O�
 OTf0Y�U�V%QvORY&NT\^V%Mdo0QRL,X0SEU�O9Lc��ORf0Y�NPOhV�OTY�NTYZORN�
¥�³VcM�X

7  D�· L%QGY�¸0Vc[bo0u^Y%�0\a� 
��G���(�����R�� c�R��¡c���vV�
> ³�������(���� ����,OTf0Y&M�OTf0Y �PL-\aM�O³NvORV�ORY&NGV%QTY-I


 ���������������Z�Z�&�
�� c���������&�
��¡-�����Z���(���������� &�Z�&�
�� -���� &���&�
��¡-���� &�h���



~9f0Y�\_X@Y&Vb\_NrOTf�V�OGOTfEY �PL%\^M-O³NvORVcOTY�f0L-u^X0NrORf0Y*NvORV�ORY&N9L%� m LcORf�\^MEX@\^l,\^X0SEVcu6V%S@OTL-[dV�ORV D
~9f0YjOTQhVcMENT\aOT\^L%MEN>Lc��OTfEYj\^MEX@\^l�\_X@SEV%uWV%S@OTL-[dV�ORV?VcQRYjX@\^l�\_X@Y(XJUZL-MEUZY&o@OTSEV%uau^n'\aM�ORL�OPi8LAUZu_V%NRNvY(N�I
\^M�OTY�QRMEV%u�V%MEX7Y�¸,OTY�QRMEV%u D Ç OTQhVcMENT\aOT\^L%M¥� 8� � �¦\_N8\^M�OTY&QTMEV%u�\º�5£7X@L,Y&NrM0L%O9L@U&UZS0Q9\^M7OTfEY�V%uaoEfEV m YZO
L%��ORf0Y3L%OTf0Y&QgV%S@OTL-[bVcOTL-M D9É MeOTf0\_Ngo0QTL m u^Y�[ OTf0Y<L%M0u^n¥\^M�OTY&QTMEV%u�ORQRV%MENv\aOT\^L%M¦L%�8�?�W\_Ng�&¡��������� � �,� D
~9f0Y]VcS@ORL%[dV�ORL%Mj�   fEV%N2��L%S0QW\^M-ORY�QRMEVcu6OTQhVcMENT\aOT\^L%MEN2OTfEVcO�V%QTY3V%uau$ORV%z%Y&MeiG\ºORfj\^M0o0S@O	��

�   D³É �8V
\^M0o0S@O³NTn,[ m L%u�L%�5V<OTQhVcM�Nv\aOT\^L%M�L@U�UZSEQRNr\^M m LcORfeVcu^o0fEV m YZOhN��0OTf0Y�ORQRV%MENv\aOT\^L%M�\_N9YZ¸,OTY&QTMEV%u D
~9f0Y7OTQhVcMENT\ºOR\aL-M±��S0MEUZOT\^L%MÊL%�rORf0Y$�PL-\aM�O<V%S@OTL-[dV�OTL-M�\^N<X@YZ`�M0Y&XÊNTSEUhf±ORfEV�O<OTf0Y�VcS@ORL%[dV�OhVeNvn,M@s
Uhf0QRL%ME\a�&Y*L%MeORf0Y]YZ¸,OTY&QTMEV%u�ORQRV%MENv\aOT\^L%M�N���VcM�VcS@ORL%[dV�ORL%MjU&VcMjV%uai9V�n@N9ORV%z%Y3\^M�OTY&QTMEV%u�ORQRV%MENv\aOT\^L%M�N��
m S0O9Y�¸,OTY�QRMEV%uEORQRV%MENv\aOT\^L%M�NrU&VcM m YW[dV%X@Y�L%MEuand\a� m LcORf¥VcS0OTL%[dVcORV<QTY(V%XbORf0Y�NTV%[]Y�NTn�[ m L-u�V�OrOTf0Y
NRVc[bYWOT\^[bY D
É M¥OTf0\_N2U&V%NTYgORf0Y*NvORV�ORY�NvY�ORNGL%�6OTfEY*VcS@ORL%[dV�OhV]V%QTY-I


¥�G���(�,�%�R�(���R�� %�T��¡c�

7 ³��� � �c���������� c����¡%���E¢-�����c�����c�������'�

NTL]OTf0Y �PL-\aM�OgV%S@OTL-[bVcOTL-M¥fEV-N C Ä��3� � �]NPOhV�OTY(N D�� L�i8Y&l%Y&Q&�@[bL-NvO2Lc��OTfEY&NTY*U�VcMEM0LcO m Y*QTY(V%Uhf0Y(X
NTL]OTf0Y&n7[dV�n m Y�u^YZ�¼OgL%S@O(�0VcMEX�\^M¥ORf0Y�Y�M�X7ORf0Y*NPOhV�ORY*NvoEV-UZY�\_N�I


 ������� � ��� � �Z�&�
� � ��� � ���(��� � ���   �Z�&��� � ��� ¢ �Z�&�
�   ��� ¡ ���(��� ¡ ��� � �Z�&��� � ��� � �Z�&�
� ¡ ��� � �h�
~9f0YWORQRV%MENv\aOT\^L%M¥��S0MEUZOT\^L%M¦\_N2X@YZ`�M0Y&X¦V%Nr��L-uau^L�i2N&I

(q0, p0) (q1, p1)

(q1, p2)

(q1, p4) (q2, p3) (q3, p7)

(q3, p0)

(q0, p7)scmd

int2

int2
rans1 rans2

int1

int2

int1

int2

Ç N�irYgNTY�Y%�-OTfEY�QRY2\^N8M0L�ORQRV%MENT\ºOR\aL-MENw��QRL%[°OTf0YWNPOhV�ORY<���������� &�pVcMEX7i8Y³U&VcMdQRY&V-Uhfd\ºO9NPOhVcQTOT\^M0k���QRL%[
ORf0Y�\aME\ºOR\^V%u�NPOhV�OTY�S�Nv\^M0k]OTf0Y���L-uau^L�iG\^M0kdUZL%[bo0S0ORV�OR\aL-M�I

�
� � ��� � ������� �� �
� � ��� � � �!�"�$#� ��� � ���   � �
~9f,SEN&�,OTf0Y&QTY�\_N2V]QTY(V%UhfEV m u^YWX@Y(V%X@u^L@Uhz7\^M¥ORf0Y�Nvn@NvOTY&[ D
{ �$�p+,��!$��Bw}W4?������4Ê��%%�����½.0�¶.E"6�( �4Ê.0�& ��
& Nv\^M0k�ORf0YgX@Y�OTY&QT[b\^M0\^NT\^M0k3Vcu^k%L-QT\aOTfE[ irY³U�V%MbOTQhVcMENv��L%QR[�ORf0YgV%S@OTL-[bVcOTL-M>�!�� 1 �� ��Lc��YZ¸@Y&QRU�\^NTY
�%�
\^M�OTL]OTf0Y���L-uau^L�iG\^M0k]��L%QR[�I

Ë

Ì

Í

Î

Ï

Ð
Ñ Ò

�

 

�  

�
 

� ®  

�

 �  �

 

 

�

" L�i i8Y�irV%M-O¥OTL?`EMEX¶ORf0Y []\^M0\^[dVcu�X@YZORY�QR[b\aM0\_NvOT\_U�V%S@OTL-[bVcOTL-M'OTfEVcO�QRY&U�L%k%ME\a�&Y&NdORf0Y±NTV%[]Y
u_VcM0k-SEVck-Y D � M0YbVcu^k%L%QR\aOTf0[ \_N³ORL�X0YZ`EM0YbVcMjY&q�S0\^l�V%uaY&MEUZY]QRY�u_V�OT\^L%M �

' L%MjOTf0YbNvY�OWL%�8NvORV�ORY&N�VcM�X
QRYZ`EMEYW\aO³NvOTY�o0s m n�s=NvOTY&o¥SEM-OR\au6i8Y�QRY&V%Uhf>OTf0Y*X0Y&NT\aQRY&X¥QTY&u^VcOT\^L%M ' D



É MdORf0Yg`EQRNvO8oEfEV%NTY³L%��OTf0Y�Vcu^k%L-QT\aOTf0[´irY³QRY�[bL�l%Y2V%uau�S0M0QRY&V-UhfEV m u^Y³NvORVcOTY&N D�» \^MEUZYg\aM>OTf0\_N8U&V%NTYgV%uau
NvORVcOTY&NGV%QTYWQRY&V%Uhf�V m u^Y%�,M0L%OTf0\^M0kdfEV-NrOTL m Y*X0L%M0Y D
" YZ¸,O&��i8YgUZL%M�NPORQTSEUZO�OTfEY2`EQhNPOrY&q�S0\^l�Vcu^Y�MEU�Y2oEVcQTOT\aOT\^L%M7NTSEUhfbORfEV�O9Vcu^u�V%U&UZY&o@OT\^M0k3NvORVcOTY&N8VcQRY2\^M7L%M0Y
U�u^V-NTN9VcM�X�V%uau�QRY��PY(U�OR\aM0kdNvORVcOTY&N9\^MeVcM0L%OTf0Y&Q&I

��s=Y&q�S0\^l�Vcu^Y�MEU�Y%I
K8u^V-NTN » OhV�ORY £ ¤
É ¿ Á � É � À � É �

À Å � É � Æ � É �
Á Á � É � Â � É �
Â Á � É � Ã � ÉvÉ �
� � � É � Ã � ÉvÉ �
Å Å � É � À � É �
Æ Æ � É � Æ � É �

ÉvÉ Ã � � É � Ã � ÉvÉ �

¯ Y7NvY&Yb��QTL-[ OTfEYdORV m uaYbORfEV�O���QRL%[ OTf0Y7U�u^V-NTN É NvORV�ORY&N*Â V%MEX±� ORf0Y>¤RstOTQhVcMENT\ºOR\aL-M�u^Y&V-X0NWOTL½V
NvORVcOTYb\aM�U�u^V-NTN����E�$iGf0\au^Y]��L%Q*V%uau�L%OTf0Y&Q�UZu_V%NRN É NvORV�ORY&NWORf0Y7NTV%[bY<ORQRV%MENT\ºOR\aL-M�u^Y&V-X0NWOTLeV¦UZu_V%NRN É
NvORVcOTY D�» LdirY�NvY&oEVcQhV�ORY³ORf0Y�OPirLbX0\^NvOT\^MEU�O³NvORVcOTY(N9\aM�OTLbORf0Y�\^QGL�iGM¦UZu_V%NRN�I

xZs=Y&q�S0\^l�Vcu^Y�MEU�Y%I
K8u^V-NTN » OhV�OTY £ ¤
É ¿ Á � É � À � É �

À Å � É � Æ � É �
Á Á � É � Â � ÉvÉvÉ �
Å Å � É � À � É �
Æ Æ � É � Æ � É �

ÉvÉ Ã � � ÉTÉvÉ � Ã � ÉTÉ �
ÉTÉvÉ Â Á � É � Ã � ÉTÉ �

� � � ÉTÉvÉ � Ã � ÉTÉ �

~9f0\_NrOT\^[bY3NvORV�ORY&N2Á°VcMEX¦�´X@LbM0LcOG`EO³\aM�ORf0Y�\^Q2UZu_V%NRNvY(NGVcMEX¥ORf0Y�n¥fEV�l%YgOTL m Y*NvY&oEVcQhV�ORY&X D ~9f0\_N
o0QRL@UZY(X@S0QRYg\_N2UZL-M�OT\^M�SEY&X¥S0M�OT\^u6Vcu^u�UZu_V%NRNvY(NGVcQRYWU�L%MENT\_NPORY�M�O&I

��s=Y&q�S0\^l�V%uaY&MEUZY-I ��s=Y&q�S0\^l�Vcu^Y�MEU�Y%I
K8u^V-NTN » ORV�ORY £ ¤ K8u^V-NTN » OhV�OTY £ ¤
É ¿ Á � É�� � À � É � É ¿ Á � É�� � À � �gÉ �

À Å � É � Æ � É � ÉvÉ Ã � � � � Ã � ÉTÉ �
Å Å � É � À � É � ÉTÉvÉ Â Á � É�� � Ã � ÉTÉ �
Æ Æ � É � Æ � É � É�� Á Á � É�� � Â � ÉvÉvÉ �

ÉTÉ Ã � � � � Ã � ÉvÉ � � � � � � � Ã � ÉTÉ �
ÉTÉvÉ Â Á � É�� � Ã � ÉvÉ � �³É À Å � �gÉ � Æ � �gÉ �
É�� Á Á � É�� � Â � ÉTÉvÉ � Å Å � �gÉ � À � �gÉ �
� � � � � � Ã � ÉvÉ � Æ Æ � �gÉ � Æ � �gÉ �

Ç uau9UZu_V%NRNvY(N3V%QTY¥M0L�i UZL-MENv\_NvOTY�M�O<NTLjirY¥U&VcM?U�L%MENvOTQRSEUZO]VcM VcS@ORL%[dV�ORL%M�iGf0L�NvY�NPOhV�OTY(N<V%QTY7OTf0Y
Y(q-SE\al�Vcu^Y�M�UZY9UZu_V%NRNvY(N D ~9f0Y9[]\^M0\^[b\a�&Y&XbVcS@ORL%[dV�ORL%M<\^NwNTf0L�iGM<V-NwV�NPOhV�OTY9X@\_Vck-QRV%[�\aM<OTf0Y2NTL%u^S@OR\aL-M
��L-QGYZ¸@Y�QhUZ\_NvY+� D
Ç NrV3OTY&QT[¦����s=Y&q�S0\^l�Vcu^Y�MEU�Yg[bY(VcMEN8OTf�V�OGVcu^u�NvORVcOTY(N9\aM�V3Y(q-SE\al�Vcu^Y�M�UZY�UZu_V%NRNpORQTY(V�OGVcu^u�\aM0oES@ORNrORfEV�O
V%QTY*VcO³[bL-NvO��¦Nvn,[ m L-u^NGu^L%MEk7\aM¦ORf0Y3NRVc[bY*i9V�n �EY�\aOTfEY�Q2ORf0Y�n¦Vcu^u$V-U�U�Y�o@O2ORf0Y*\^M0o0S@OWL%QGORf0Y�neV%uau
QRY��PY(U�OG\ºO D


