
���������
	���
 ������������������
� �
� �"!$# �&%(')���* � �+� �&,.- � � !�/ � � %10)� /324*�� �5� �
6 ��/7#8! � �"29* �(:;	 � �=<)	 � � � �
�>�$? � �� ������

� !�� � � �&? � �� �)��$��@
ACBED�F�G&H�GCIKJMLNIPO�F�QMLCL+R3LCLSH�OTJMO8QKUWVYX�VZI7JMVYIKJ\[L][L�[L^QKO8_Z_YVZI7J\[L`L3F�JMGCUWLCL3JKJMVZLaR3L^I7JbLCL+R3LNUWVYX�VZUcVdL3F$e
JMGCUWLCL3JKJMVgf

h

h

h

h

h

ii

i

h

hi

ii

i

j$Blk4L^L^H�VmO8n([L^H�O�JMO�QPUcVZX�VYIKJPVZX�O�Xo[L�[L^QKO8_Z_YVZX�O�XpL^F$JMGCUWLCL3JKJMVgq$rKG^s3LtJMO8I7JbLCLNIKVZI+[L^_YJ"[L�[L^s�[GNL^X�X�O�JKJMF
u VZX [L [L^QPVvrKGCX�GSGCIPL\rKGCX�GCXxwCw�A"wSJbL3VyA^A"w�A]z{JbL3V|UWGC_YO8UcU�L}J�~TB���O�JPO8QPUcVZX�VZIPG^V|L^F�JPGCU�L^L3JPJPVgB
z���O8IKs^O8X [L [L^X`O�s�R$V�R3L^_ZO�X5JKJMO�rPLc_YGCn�n�F�JPVZ_YG}rPL�O8V�JML^QKR&V�JMIPO�UcO8QKs5VYJ [L�O�QPVYs&IKO8O�X`X [L^s��5R&VZVYX�B�~

��BE��IKGCVYJML�q�OTJPJ"[L�rKG^I�LCL^s5s^GCI7JMGCX������}w��+A^�ys5VZO�_ZV���RCG^VZH�LCL3X�JMF�X�X�VZIKJMLCLt[L�[L^QKO8_Z_YVZIKO8_Z_�[L�L^F�JMG}e
U�LCL}JMVZ_Y_dL�qbX�VZVZX�IML^UcGCVZX�R^GCVZH�LCL^X�JMF�X�X�VZI7JbLCL|U���[GCI�IKO8F�QPLCL+R3L3J+q+s5VYO8_ZO�Xy��IML3X�G}rKO8Xys}L^VZs5s5VZO�X
L^_Zs5F$e�rPL�_ZG^n�n�F�GCIKVZO�XtU�F�G$H�GCIKJML^U�L}J;s5VZO�_ZO�J8f

� QPOT�
� � �" N¡]�}w$�+A^�}¢�£" �¤¥¡S�¦rKGC_Y_dL^s5VYX�¤�¡]�}w$�+A^�}¢��5�
§ F�¨�� � �\¤�¡]�}w��8A^�}¢�£" �¤�¡S�¦rKGC_Y_dL^s5VYX� N¡]�}w$�+A^�}¢��5©

ª �&« ! % *��"/\����� � !�� �&? � �� �������@
¬ Blk4L^L^H�V�O�n([L^H�OTJMO8QKUWVYX�VZI7JMVYX�O8Xt[L�[L3QPO8_Y_ZVYX�O8X�L3F�JMGCUWLCL3JKJMV�qbrKGCs}L�JMO�IKJMLCL�GCX�s^G L^X�X�O�JMF�X u VYX([L�[L}e
QPV­rKG^X�GCX¥s^G^_ZUWL^X�X�O�s&IKV�R&VZVZUcO8VYX�O8X¥UcO8QKs5s&V)A^q3rPL®H�O�JMO�QPUcVZX�VYIPGCV�IPO3B

¯$BE��IKGCVYJML�q&O�JPJ"[LlrKGCI�LCL^s5s3GCIKJPGCX��x�°�}±��b²+� s5VZO8_YO�J´³�rPL�µ¶RCGCVYH�LCL^X�JPF�X�X�VYIKJMLCLa[L�[L^QKO8_Z_YVZIKVZ_Z_�[L
L^F�JMG^U�LCL}JMO8VY_Z_ZL�q�X�VZVYX¥IML^UcGCVYXaR^GCVZH�LCL^X¥JMF�X�X�VZI7JbLCL�U���[GCI|s5VZO�_ZOTJ¸·³¹�¹� ¢mº ³ q�³�»�µ¹rPL
³�¼`µ�B

� [½ [½�¾E¾ [½



��B��������
	���
��
�������)D�GCX�OTJ(JMVZO�H�GCX�IKVZVYQKJMG^n�QPG^JPGCs^G^_Z_ZVYO8X�L^X�L^_��$IKGCVZX�JPVZVZX�s�[L}�&JPO�JKJ\[L3R�[L3J9UWO�X�O�JPO8_YUN[L3J
U�F�G&H�GCIKJML+R^L}J9r+[L^Q{rKO�IKJPO8_ZU`[L^X�JPVZ_dL\e L+R3L^QPF�F�H�O8X�q+rKG^JML�JPF�JMs5VYU�L^_Y_dL�O�JPIPVYJ"[L�[L^XaGCX��^O8_ZUcVdL$q&O�IPV e
UWO�QPs5VZs5IPV _ZF�s&s5VYF�UWVZL�B
��s5IKV�JbL3n�L�U�F�G&H�GCI7JbLCL�JMVY_dL}e�L"R3L^QKF�F�I�GCX�UWL^_Y_ZVZX�JMLCL�s5F�JbL^s5VYX�n�QPG}e
JMGCs3GC_Z_ZL^X¹GCIPL^n�F�G^_YJbL�O8QKVZs5IPO�O8X JMVY_dL^s3GCX�O�O8_Z_ZL¸z [L [L^QKO8_Y_ZVZIKO8_Y_ [L L^F�JPGCUWLCL3JMVY_Z_ZL�~�rPL�����H�VYIKJ [L [L
X [L^U [L�����H�O8s5IPV(VZIKGCs5IPV�JPVZ_dL3s^GCX�O�O8s5IPVmz
L^F�JPGCU�L^L3JMVYs&IKV.~�B
��_Ys^G&GCX����a� z�� �T���!���#"$�T�&%'���#(5~lrPL)�+*N� z���*+���,*"�#"-*+�&%.*+�/(5~®O�n([L^H�OTJMO8QKUWVYX�VZI7JMVYIPV�[L
JMVZ_ZL^s^G^X�O8V�JbL�B � �0��H�VZIKJPO�JKJ���JMVY_dL^s3GCX�O1� � z��N�����/"a�#%��/(5~>U�F�G&H�GCI7JMO�JMLCL^XtIPO�F�QMLCL+R3L^I7JMVgf

2 � �3� �546�7*
2 �x�¹�!��»N�,*
2 %�� z�%
�b�&%.*�~
2 § VZVYQKJ��&UN[L�z�89�T��8:*�~<;= z?>��T�@>A*�~®s&F�F�_ZF�FxQPO8_ZLCL3JPVZG&GCXB" UcVZs�[L^_YV9rKGCs5VZX�IPO8F�QMLCL+R&VZI7JbL
OA��H�G^VZIKJML�JMG^JPO8F�JPF�F�f
z�L�~¥±�¡S�!�(¼N�,*8q4zC89���M±��@>��P~´¡D"$�9rPLtz�8:*+�b±��/>E*�~;¡D"-*"B
z u ~t±�¡S�!�Tq�±GF¡¦�,*"q4z�89���b±��/>H�P~´¡D"$�9rPLI8:*´�J>A*"B
z?K+~t±LF¡S�!�Tq�±�¡¦�,*"q4z�8:*+�b±��/>E*T~´¡D"-*�rPLI89�)�J>��TB
��_Ys^G&G^JM����rPL1�+*ms&F$JMO8XWL^_Y_dL�BCD�F�G&H�GCIKJML��N��H�VZI7JMO�JKJ���JMVY_dL^s3GCX�OO� rPL�GCIPGCV�JbL�q^O�JPJ"[L
r+[L^Q{rKO�IKJMO�_ZU`[L^IPI+[L�GCXt_ZF�s5s5VZF�UWLaz
O�_ZV�JPVZ_ZL�q\rKGCI7JbL�O8V�_�[L
��H�O�����J\[L�[L^X�IKVZVYQKJ��&UN[L�[L�~TB

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

PRQ0SRT�U.VXWHWNYZ#[]\#^/Z&[][ YZ�_�_ YZ`[ SRa [ YZ�^ YZE_�_ YZ aHVXScb Z W$b \ WHV _d[ SRS _�_�Z U�YZ&eA[ S [de V _?[ YZgf
\ VhU.U�S Z/^#Z&[ci:jlkm[�\ b Z�Z&[ VhW [ VXn Z#op \�k U.U \AZ b]SRT�U.V [ YZ YZ Wrq5s W _ V p Z�Z Wutvs nXn ZHw�Z nhU km[ Vhn ZEZ�xRy s W _ V p Z�Z W{zEs nhn|YZHw p Z p \Ek U.U \EZ T ^E\ VhWHSRW _ VXVhT [de b0YZ#}Ck WHU [ V \~ s'tB�5�����!��t�� \ W5U k�^/Z&[?[�k T�Scn ZEZ#[ V \ W Z���� tB�5����t w p \E_�_�Z �������
� x �9� � p \E_ p Z�^#Z VhW p \E_�x � ~ ���N���m� i


