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÷�ø ù ú�û�üÈý~þÿþ ý L ��� ý�� ×��	��
 ü ×����� ý2û���� L ��� � ü ����� þÿþ û������������������������������ Z
÷�ø ùiø ù ��� L�� ý ��û ×���"!����\J$#&%µJ(' ��������������������������������������� Z
÷�ø ùiø ÷ ��� L�� ý ��û ×���"!����)#µJ � � ��������������������������������������� *

÷�ø�÷ ú�û�üÈý~þÿþ ý L ��� ý�� ×��	��
 ü ×��� ý � ��+ � ý �,!���� ���.-:ý � +�ü/�~ü�ý �)03× ý � û�üÈý � ������� 1
÷�ø�÷�ø ù ' û�û � � ×
 ü ×���� û�ûRüÈý�+Wý �2+ �	3 û �W× ý � û�ü54 '�6 � ú7����������������������� 1
÷�ø�÷�ø ÷ 08
 ��û�ü�ý2þ þ+ �	3 û �W× ý � ûRü ������������������������������������������� 9
÷�ø�÷�ø Z �:� 
�� û � � ��ü �W× ý � û�ü;����������������������������������������������� <
÷�ø�÷�ø=* >ëý × üÈý���ý�? 3A@
�� �2þ ×BDC�E ý C þÿý �	� ý �F� ý � ×G�A�H
 ü ×���� ý � ����������������� X

I Ý(ß�àKJ�âéã)ã�ä�à�å ß
à�î�õ í�L ðKM¡ïÈç/õ í)ß�í2ê�âON�âUê�â�à�òOP ö?î�âEá
á Q
Z ø ù 'SR � ! û2øAT 'UR � ������������������������������������������������������� ùiù
Z ø�÷ �F� ý � ×G�A�H
 ü ×����V� ý������ L ú ×�� -:ýlü�ü/+ �	3�×�� úyûRüÈý~þÿþÿýW������������������������� ù�÷

XZYSß�â)[ êH\�]�ß±ã)âEô:ã�ä�ê_^uöuàa`�b ÜEæ
c Ý(à:ã¡è�ä�êHNµî�âUê ñ�õ�ê�õWá
á±âEá
ß�í)ß±âEê|ã|âEàd`�b(ï/[ ê�\H]�ß±ã|âUô�ã|ä�ê ÜeX

f�ø ù ' +Wûhg 
�C þ�ý ×� ý �5��ý × þ�i�ý �	3 ý � ý�� H + �	� ü ×���A
 þ × ü @
 üj����������������������� ùk*
f�ø�÷ 03× ý8l � i � ��� ý � ü�ý �"!���� ��� ������������������������������������������� ùm1
f�ø Z 03× ý�nK+�û�ü 
��	� ûoi 
 û BDCW×� ý � ����������������������������������������������� ùm1
f�øp* ' -	- × þ � + �	3q
 + E ú�û�üÈý~þÿþ ý_������������������������������������������������� ù X

f�øp*Wø ù nK+ 3e
��	3 � +ri7l � isit+ �W×�H
 ü ×��� ûoi�ý �W× +	iu����������������������� ù X
f�øp*Wø ÷ 03× ý � üo�o+ � ü/+r� � ý����v� � ü ����� þ þi 
 û BDCW×�� ý � ���v� Q + �	�w6 � Q ��� ÷�x
f�øp*Wø Z 03× ý � üo�o+ � ü/+r� � ý�� � üÈý�+Wý � E + �	� ü ×����*Q,'�6£H ��������������������� ÷�ù
f�øp*Wø=* 03× ý � üo�o+ � ü/+r� � ý~ûµú ×�� �2ý~þ 
 û�û � � ×y
 ü ×��� û � -�z�ý � üÈý2û � '�{ ��������� ÷�*
f�øp*Wø|f Q,�F� +�þ LRQ}
��A
�3 ý�i�ý � ü ����������������������������������������� ÷�1
f�øp*Wø~1 03× ý��(ý2û 
 i1ü LNQ}�F� +WþÿûRü/�o+ � üo+	������������������������������������� ÷�9
f�øp*Wø|9 ' þÿþ 3 ý i�ý ×�� ý � �F� ý�� ×G�A�H
 ü ×���� û�ûRü × þ�������������������������������� ÷�9

f�ø~f # ý�-:ý � þ @
 + �A3�� ý × ü�������������������������������������������������������� ÷ X
f�ø~f�ø ù ' +Wû � �o+ BD� û � � 
�E ü !���� ú�ûRüÈý2þ þÿý,����������������������������������� ÷ X
f�ø~f�ø ÷ ' ü � i 
 ��ý8��� L('&� ü ×��� ý � ��������������������������������������� Z 1

f�ø=1 03× ý 08
 ��û�ü�ý2þ þ+ �	3 û L + �r�}�W× ý � × üo� + �r3 û�û BDCW×BDC ü���������������������������� Z 9
f�ø~9 03× ý '&� g�ý �	� + �	3 û �W× ý � ûRüÈý2þ ý i�ý � üÈý ������������������������������������� Z <

f�ø~9�ø ù 656�%£L(' � ú ����������������������������������������������������� Z <
f�ø~9�ø ÷ '�6 � ú ��������������������������������������������������������� Z <
f�ø~9�ø Z ��� L�' � ú ������������������������������������������������������� ZiX
f�ø~9�ø=* � L(' � ú���������������������������������������������������������� ZiX

f�ø=< � ý �hg�ý �	� + �	3 û 3 � 
��}!�� � CA
��	� ý � ý � ��� ý�� ×��	��
 ü ×��� ý � ��������������������� *ex
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� b ê�ö ã|ö ã��?ñ�ß
í \�]�â}M�P ñ�á�â�P âEà:ã)õ�ã�ß±ö:à�^uöuàa`�b X�Ü
9�ø ù ' +Wûhg 
�C þ�ý ×� ý2û5> ý�� � �2ý�+ 3 û���������������������������������������������� *Wù
9�ø�÷ #&� ü(gKý �r�W×3 ý ' �o-uý × ü�ý �VE @+	� �W× ý J i � þ ý i�ý � ü 
 ü ×��� ����������������������� * Z
9�ø Z J i � þÿý i�ý � ü 
 ü ×���� i × ü���ý~ü V�03×�	3�� ������������������������������������� *�*
9�øp* � ý �O+Wý � ü × ý~þÿþ ý2û���� E @+	� ! ý � 3 þÿý ×�BDC ý �r� ý Q ý2û�û2+ �	3 ý � ��������������������� *�*

�fß±ã|âUê�õ�ã�ä�êm^uâEê�òéâEß�\�]�à�ß�í X��

[�J:J¨ß�á
î�ä�à�åuí�^uâUê�òéâ�ß�\H]�à�ß
í cA�

`�õ	J�âEá�á�âEà�^uâUê�òéâEß�\H]�à�ß�í cA�

[�J�ô��ä�ê�òUä�à�åuí�^uâUê�òéâEß�\H]�à�ß�í c?Ü
[�Y�âéã|õ ß�á
íBî�âUê�M Pëñ¨á±â�P âEà:ã|õ�ã�ß±öuà�P ß±ã_bOâUã��	YSß�à�åpö c�I

' ø ù @�&-uý ��û�ý~üo� + �r3 û ! ý �2g 
 þ ü/+ �	3 ��������������������������������������������� f Z
' ø�÷ 08
 üÈý × ý �V� ý � J i � þÿý�i�ý � ü 
 ü ×���� ����������������������������������������� f�*

' ø�÷�ø ù M&
��	�	3 ý2û BDC � × ý�-:ý � ý 08
 üÈý × ý � ����������������������������������� f�*
' ø�÷�ø�÷ ' +�ü � i 
 ü × û BDC ý��o�~ý + 3 ü�ý 08
 üÈý × ý � ������������������������������� f�f

' ø Zj' +Wû E�@+ C ��ý �)� ý � J i � þÿý i�ý � ü 
 ü ×���� ��������������������������������������� f�1

ç��\õ	P âEà�í2ôpöuà�^uâEà:ã�ß±öuà�âEà c �
I ø ù #U
 i�ý � û �����O! ý � ü ×���� ý �w� ý2û���� L � ü 
��	�	
 � � û������������������������������ f�9
I ø�÷ #U
 i�ý � û �����O! ý � ü ×���� ý �*×�V� ý������ L �F� ý � ×G�A�H
 ü ×����"� ý2û #ÕJ � � ����������� f�<
I ø Z #U
 i�ý � û �����O! ý � ü ×���� ý �*×�V� ý�� � 
 � 
 þÿþÿý~þ × û × ý���ü�ý � ��� L ��� ý�� ×��	��
 ü ×��� ����� f X
I øp* #U
 i�ý � û �����O! ý � ü ×���� ý �w� ý2û5T L > ×�r�	� g û L �O� ûRüÈý�i�û���������������������� 1�ù

� YSß�âbð�ã)ê�ä�ô�ã�ä�ê î�âUê�`�b ïlðFñ�âUòUß«ó¨ô�õ�ã�ß±öuà�^uö:à.M��}��M [ �pæ
6 ø ù Q}��� +WþÿûRü/�2+ � ü/+	����������������������������������������������������������� 1é÷
6 ø ÷ 08
 üÈý × ûRü/�o+ � üo+	�7��������������������������������������������������������� 1 Z

Y�YSß�âbð�ã)ê�ä�ô�ã�ä�ê î�âUê�`�b ïlðFñ�âUòUß«ó¨ô�õ�ã�ß±öuà î�âEí��}M|ð�` ��c
0 ø ù Q}��� +WþÿûRü/�2+ � ü/+	����������������������������������������������������������� 1ef
0 ø ÷ 08
 üÈý × ûRü/�o+ � üo+	�7��������������������������������������������������������� 1�1
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l � i�i�+ �W×���
 ü ×��� û � � � ü ����� þ þÿý ED@+	� % ý BDC	� ý�� � ýlü/�2ýSûRü 
 i�i�ý � gKý × ü 3 ý C ý �	�¡
 +Wû � ý �_n�ý × ü
� ý��¢l8+ � E ý � �H
 -:ý~þ"£���ý2þ ý E¤���r� � @
�C ü�ý�?Sl �e
�T�×
 þ �H
 -uý2þy¥lø � × ý¦g�+	� � ý � ý � ü(g � � E ý �§ED@+r�xý ×��
� C � û ×���
 þ × û BDC ý2û Q ý �W× +	i}? �A
 û � +	� BDC ý ×�� ý 3 ý�� ×��	3 ý @��-:ý���üo� 
�3 + �	3 ûo� 
 üÈýt+ �	� ý ×�� ý C	��C ý
I�× ü E ý C þÿý �2� 
 ü�ý 3 ý � ý �	� �2ý ×�BDC	� ýlü8g 
 �~ø 0 ý � R ý × ûRü/+ �r3 û�ý �	3 � 
�¨ -:ý ×�! ý � � ý~üo�~ü�ý �©% ý BDC	� ý�� �
g 
 ��ý �¦�W× ý R ý × üo+ �	3 ý � ?�û �,�A
�¨ ý ×�� ý�� C ý�-Wþ ×�BDC ý ����� � ü ����� þÿþ 
 + E g 
��	�b×�;� ý � � BDCW×�BDC ü�ý �
÷ª- × û,9 � ý2û { � J�LNI�
 û × û2��ý E ý���ý � � i �F� ý2þÿþ û©£o« J � { <�ù¬®¥ ×�&M&
 � � g 
 ��ý �F� ý�� ×� � ��E ü(g 
 ��ý
3 ýlü/� × ý -uý � g�ý�� � ý �a�����	� ü�ý�? ��C	� ý �	
�� +	� BDC.� ý �.08
 üÈý �	� +	� BDC û 
 üo� 
 + ES� ý i # ýlü/�}� +
3 ý E2@
�C � � ý � ø 03× ý2û 3i× þ ü�û � g ��C þ ED@+	� C ý���ûRüÈý2þ þÿý���û � ý � ×�� û BDC ý # ý~üo�2ý 
 þÿû 
 + BDCsED@+	� # ý~üo�2ý �A
�BDC
J � { V�{ � J + �	�©E @+	� J � 08# ø J(�©� ý �;� @
�BDC ûRüÈý �ª¯�
�C ��ý � gKý � � ý � û ×BDC û � g ��C þ × i þ ����
 þÿý �
I ý���ý ×�BDC�
 þÿû 
 + BDC�× i§> ý × ü ! ý � � ý C �Kû BDC	� ý2þ þÿý�? @+	-:ý���üo� 
�3 + �	3 û E ý C þÿý�� 
 �2i�ý&�(þ 
 û E�
 û�ý�� � ýlü/�~ý
i × ü � C � û ×�H
 þ × û BDC ý � @��-:ý���ü/� 
�3 + �r3 ûo� 
 üÈý �ª!���� ùmx�x QxI�× üÈû V û�- × ûwùV� I�× ü V û � +	� BDC û�ý~ü L
�2ý � ø°>ëý � ý�� ��× ý_l � i�i�+ �W×��H
 ü ×���� û � � � ü ����� þ þÿý �	��BDC±��× ý ' � BDCW× üÈý � üo+	��ý �¦� ý�� C ý +�ü ×3 ý �
l � i�+ ��×�H
 ü ×���� û L � +	-�û � û�ü�ý i�ý�û ×�r��3 ý~ý ×�3�� ý~ü ? 08
 üÈý � ×�� ý ×� ý ��û � þ BDC ý � � ý~û BDC g ×�r�W×3�� ý × ü
� +	� BDC)�W× ý � BDCW×�BDC ü�ý �xZ - × û&9 CW×�	� +	� BDC,� ý � '&� gKý �r� + �	3�! ý � E�@+ 3 - 
 ����+}i 
�BDC ý � ø

03× ý/ý�-:ý � û � ý �hg 
 ��üÈýlüÈý � ü�ý ×3 ý �o+ �	3"� ý � R ý × û�üo+ �	3V!����±% ý BDC	� ý�� � g × � �;��×BDC ü 
 +Wû L
��ý ×BDC ý � ?O+	i²i × ü � ý��yý �2g 
 �RüÈý~ü�ý � � üÈý ×�3 ý �2+ �	3 -:ý ×A� ý � R ý × û�ü/+ �	3�� ý � R ý × üo+ �	3 ý � i × üo� + L
CA
 þ üÈý � øWú ×� i @��3 þ ×BDC ý � ' +Wûhg�ý 3�× û�ü � ý �Pú � ü(g�+	� E þÿý ×BDC ü 3 ýg ×BDC ü ×�3 ý �³��� � ü ��� þ þÿýYø 03× ý~û�ý��
'U� û 
 üo�´g × � ��
 + BDC�! ý � E¤� þ 3 ük? CA
 ü 
 -uý � � ý �t#&
�BDC üÈý × þ � ý � J(�	��� i � 
 ü × - × þ × ü @
 ü°i × ü � ý � - × û L
C ý���-uý2ûRüÈý C ý �	� ý � l � i�i�+ �W×��H
 ü ×���� û � � � ü ����� þ þÿý � ø 08
�C ý � × û�ü ý�� � +	�2� E � × û�ü ×3_�H
 +	i ý ×� ý
MÕ× þ E ý�øpú ×�� ý�g�ý × üÈý���ý Qª@��3 þ ×BDC	� ý × ü&-uý2ûRüÈý C ü �A
 � ×�� ? �W× ý @��-:ý���ü/� 
�3 + �r3 û � � � ü ����� þ þÿý ×�	� ý � L
CA
 þ�-�ý ×� ý~û ��� ûRüÈý i�û � 
 � 
 þ þÿý~þ5� +µ-uý 
 �o-uý × ü�ý � £ ! ý�� 3 þ ý ×�BDC ý�« H�
éQ ýk<�ù�? 0 ý2ûo<�1r?³n × üD< X -�?
n × ü/< X�B ?�n × ü/< X�
 ¬®¥¡ø 03× ý~û�ý � '&� û 
 ü/�8g × � �\×��V� ý i CW× ý �5-uý2û BDC � × ý -uý � ý � ��� � z�ý � ü ! ý � E¤� þ 3 ü2ø

0 ý �Kú ×� û 
 ü/�Õý ×� ý � H�� �oi 
 þÿý ��I ý2û BDC ��ý × -	+ �	3 û�üÈý BDC	�W×�� £ H¶0 ��¥yý���þ 
 +	-�üKý2û 
 + E¤3 �o+ �	�
×C ��ý � E¤� �oi 
 þ � ý �A�W× ý �RüÈý � � ý�i 
�� ü ×� ?Al � i�i�+ �W×���
 ü ×��� û � � � ü ����� þ þÿý ý Tr
�� ü�� +,-:ý~û BDC ��ý × L
-uý � ?�g � -uý ×A�W× ý2û ×��q
 + E¤3 �2+ �	�q� ý2û C	��C ý ��' -WûRü/� 
�� ü ×��� û 3 � 
�� ý~û ×� ý ×�� ý � � � � -Wþ ý i �A
�C ý �
HA� �oi 3 ý2û BDC ý C ý ���H
��	� ø H ý�� � ý��yý � @��·K� ýlüfý � �W× ý Q @��3 þ ×�BDC	� ý × ü ?iû � g ��C þ �W× ý ��� ý�� ×��	��
 ü ×���

 þ û 
 + BDC ý ×� ý�� + 3 ý C @� � ×3 ý J i � þÿý�i�ý � ü 
 ü ×��� � + !�
 þ ×��W× ý���ý � ø J(�)� ý � þ ý~ü/�lüÈý � ùmx ¯�
�C ��ý �
CA
 ü × i ×� üÈý�� �A
 ü ×���A
 þÿý � �&i E ý2þ �`×�� ü�ý � û ×�! ý HA� ��û BDC + �	3 û�ü 
 ü�ü 3 ý E + �	� ý � ? �W× ý"+Fø 
 øv� +r�
ú � ü(g ×BD� þ+ �r3 + �	��#&� �2i�+ �	3�� ý � H¸0 �PûKú�û�üÈý~þÿþ ý�£2« J � { < X -r¬®¥�? R:{ � { � £o« J � { <�< B ¬y¥¸+ �	�
� 08R £o« 656�J <e9H¬y¥ � +	� BDCbJ � { + �	�;656�J �5� 3 ý E�@+ C ��ü CA
 ü2ø°n × ý2þ × ûRü3ý2û�?°��� � ü ����� þÿþ �	� �oi�ý �
�¹@+ �rE ü ×3 + � ü�ý � � ý��2gKý �	� + �	3}��× ý2û�ý � H¸0 �PûS� + � ý �A�W× ý ��ý � + �	�¢�	
 i × üOý ×� ý ý ×��	� ý +�ü ×3 ý
�8�o+ �	� þ 
�3 ý E�@+	� � ý ��ý ��J i � þ ý i�ý � ü × ý �2+ �	3_� +	� BDC,! ý ��û BDCW× ý � ý � ý M ý���ûRüÈý2þ þÿý��5� +Sû BDCA
H· ý � ø
03× ý~û�ý �v� � 
 +Wû�û�ý~üo� + �r3�× û�ü 3 ý 3 ý � g @
 �Rü ×3 gKý 3 ý �)� ý�� � ý �hg�ý �	� + �	3s�A
 ü @+	��þ ×BDC ý�� �F� � 
�BDC ý
�	��BDC}��×BDC üµý � ED@+�þÿþ ü2ø

ú�û�üÈý~þÿþ ý�- 
 û × ý���ü 
 + E¶� ý iº�8�o+ �r� i ��� ý~þÿþ � ý��Oú��hg�ý × üÈý���ü�ý � ú �	� þ ×BDC ý �)' +�ü � i 
 ü�ý � ø
ú ×� ý�ú�û�ü�ý2þÿþ ý L �F� ý�� ×G�A�H
 ü ×���� -:ý~û BDC ��ý × -�ü1ý ×�¦C�× ý � 
 � BDC�× û BDC û�üo�o+ � ü/+r� × ý���ü�ý2û �O� ûRüÈý�i !����
�W×�BDC ü � ý~ü�ý �2i ×��W× ûRü × û BDC ý � ?�û�ý��O+Wý � ü × ý2þ þÿý � l � i � ��� ý � üÈý � ? � ý �ëQ}��� +Wþ ×�� û�ü 
�� �~ý � ø J(� ü�ý � L

�� ü ×���� ��g × û BDC ý � z�ý�gKý × þÿû:��gKý ×�Q}��� +Wþ ×�� û�ü 
�� �~ý ���	�	� ý~ü @+	-uý � 
 û � �rBDC � ��� ý5l 
��¹@
 þ ý�û�ü 
 ü�ük?
�W× ý ×���� ý � �F� ý�� ×G�A�H
 ü ×���� ý T � þ × � × ü � ý �A�W× ý �Rü»gKý � � ý � i @+Wû�û�ý � ø ��� ûRüÈý i�û�üo�o+ � üo+	�¸+ �	��� ý � L
- ×��	� + �	3 û�û�üo�o+ � üo+	� ��@���	� ý ��� � �A
 i × û BDC�� +	� BDC ú��2�2ý + 3 ý � + �	� I ý~ý �	� ý ��!����SQ}��� +Wþ ×��L
û�ü 
�� �~ý � -r��g ø � +	� BDC)' + E - 
 +,+ �	�,' -	- 
 + !����"� ý �o- ×�	� + �	3 ý �"! ý�� @
��r� ý �Rü&gKý � � ý � ø



÷ ¼ ½ Ò8¾bÒfÓ ÏU¿�Ë�À Ò¸Á3ÊRÐ?Ï�ÊNÒfÓµÒyËUÂ(ÒyÓ¦ÒfÐ�Ï�ÒyÎ�Î�ÒvÃ�ÐFÄfÒfÔ�Ê$Å¨Ê$Æ(ÍOÏ�ÊÇPËOÒyË

03× ý ! ý �RüÈý × þ ü�ý8�»� 
�� û 
�� ü ×��� û ! ý�� 
 �2-:ý × üo+ �	3qCA
 ü � +r� BDC,�W× ý8��+ � ý C i�ý �	� ý � ý �RüÈý × þ+ �r3
!����©� ý�� 
 �2-:ý × üo+ �	3 û�þÿý × û�üo+ �	3 ý ×� ý_�~ý � ü/� 
 þÿý I ý � ý�+�ü/+ �r3 ý���þ 
��	3 ü)ø H&@+	� �A
 û J � {ÕL ��� � ü ��L
��� þÿþ E @+	� ! ý �RüÈý × þ ü�ý8�»� 
�� û 
�� ü ×��� û ! ý � 
 �o-uý × üo+ �	3�×�V��· ý � ý � ��� û�ü�ý i�ý � £ { � J�L ���´¥Èg�+	� � ý
ù XiX ÷�ý ×�(×�� üÈý � �A
 ü ×���A
 þÿý � � ü 
��	�A
 � ��! ý � 
 -Wû BDC�× ý � ý~ü�£o« J � {(X ÷É¬y¥lø 08
 -:ý × g�+	� � ý � ý ��ûRü/i 
 þÿû
3 þ ý ×BDC �2ý × ü ×�3 i × ü � ý � @+	-Wþ ×BDC ý ��0S��� +	i�ý � ü�ý ��E¤� �2i 
 þÿý �F� ý � ×G�A�H
 ü ×���� ý ��� ý~û���� � ü ����� þÿþÿû
×� ú�û�ü�ý2þ þÿý8+ �	��×�,R:{ � { � ý���û�ü�ý2þ þ ük? �W× ý 
 þ û 'U�	C�@
��	3 ý ! ý�� @��· ý � ü�þ ×BDC ü�gKý � � ý � û � þÿþ ý � ø

03× ý�ú�û�ü�ý2þÿþ ý L �F� ý�� ×G�A�H
 ü ×����¢� ý2û { � J�L ��� L �v� � ü ����� þ þÿû × ûRü�i × ü Bk
 øyùmx�x�x�x,n�ý × þ ý �©�W× ý
� ý��o�2ý × ü 3 � @��¨ ü�ý�ý T�× ûRü × ý���ý �	� ý ú�û�üÈý~þÿþ ý L ��� ý�� ×��	��
 ü ×��� ø 03× ý2û�ý~û©��� � ü ����� þ þ � ý�� '&� g�ý ��L
� + �r3 û�û BDCW×BDC ü × û�üµû�ý C � ��� i � þÿý T ? 
 + BDC*×� û�ý ×� ý � ×� üÈý�� � ý � � üo�o+ � ü/+r� !���� l � i � ��� ý ��L
üÈý � ?�+ �r� - × ý~ü�ý~ü �	
�C ý ��ý ×� û�ý C � 3 ý~ý ×�3�� ý~ü�ý2û H ý2þ � + �	��!E× ý~þA� � üÈý � ü ×y
 þ E�@+	��� � ü�ý ��û2+ BDC + ��L
3 ý � ��+	��� 
 � 
 þÿþ ý2þ × û × ý �o+ �	3 ø

HU@+	� �W× ý � � � ü � ü ��� × û BDC ý % ý 
 þ × û × ý �2+ �	3#× i %�
�C i�ý �¡� ý2ûs��� � z�ý � ü�ûsg�+	� � ýxý ×�d3 ý L
ý ×�3�� ýlüÈý �³��ý × þ � ý2ûPû�ý C ��+ri E�
��r3 ��ý ×BDC ý �"{ � J�L ��� L ��� � ü ����� þÿþ û 
 +�û 3 ýg @
�C þ ü�£�û × ý C ýSl 
 � × L
üÈý~þ»f�ø ùm¥løpú�û&g�+	� � ý ý ×� ý ' � BDCW× üÈý � üo+	� ED@+r� �A
 û { � J�L ��� L ��� � ü ����� þ þ 3 ý E + �	� ý � ? �W× ý ý ×� ý
� 
 � 
 þÿþ ý2þ ý I ý 
 �2-:ý × ü/+ �	3/×��� ý � ý ×� �~ý2þ � ý � l � i � ��� ý � üÈý � ý �2i @��3 þ ×BDC ü ?Og � -uý × g @
�C ��ý �	�
� ý~û ú � ü(g�+	� E ý2û �W× ý~û�ý�� ' � BDC�× üÈý � ü/+	�PûRüÈý~ü�û � ý � ' û � ý � ü � ý �PýÊ�� × ý � üÈý �,' +�û E�@+ C �2- 
 � � ý × ü
× i ' + 3 ýÈ-:ý CA
 þ üÈý � g�+	� � ý8£�l 
 � × ü�ý2þe*U+ �	� f�¥¡ø Q\× ü MÕ× þ E ý�ý ×�� ý2û 3 ý~ý ×3�� ý~ü�ý � >ëý � � �~ý + 3 ý2û
£�l 
 � × üÈý~þ¸9Eø ùÉ¥�g�+	� � ý 
 +Wû � ý��(ú�û�üÈý~þÿþ ý L ��� ý�� ×��	��
 ü ×���¢
 +�ü � i 
 ü × û BDC ý ×�� ý J i � þÿý�i�ý � ü 
�L
ü ×����;3 ý � ý�� × ý ��ü�£�l 
 � × ü�ý2þ´9�¥¡ø°> ý × üÈý�� CW×�� g�+r� � ý�ý ×� ý 3 ý � ý�� × û BDC ý R¹
 ûRü1ý � ü(g � � E ý � ? �W× ý
� ý �;{ � J�L ��� L$03× ý � ûRü � +�ü/�lük?°+ri × iËgKý × üÈý���ý � ��� � z�ý � ü ! ý ��þ 
 + E£Q ý~û�ûo+ �	3 ý �±
 +Wû E�@+ C ��ý �
� + ��@���	� ý � £�l 
 � × ü�ý2þ�1e¥¡ø

08
 ý~ûÕý ×� + � i @��3 þ ×BDC ý~û�� � üÈý�� E�
��	3 ý � g @
 ��ý�? { � J�L ��� 
 + E gKý ��×3 ý � � ý × üÈý �)CW×�� ��ý × L
BDC ý �	�w!�� þ þÿûRü @
��	��×3 � +)-uý2û BDC ��ý × -uý � ? ×� û2-:ý~û ���r� ý ��ý 
 + BDC*×��*I ý�� + 3�
 + E��W× ý5z�ýg�ý × þ ×3 ý �
' + E¤3e
 -uý �¢� ý��3ý ×�� �2ý~þ � ý � l � i � ��� ý � ü�ý � ? ��@���	� ý � g × � 
��¢��× ý2û�ý � � üÈý2þ þÿý þÿý ��×3 þ ×BDC}
 + E
�W× ýBý ×� û BDC þ @
�3i×3 ý R?× üÈý�� 
 üo+	� ! ý��2gKý × û�ý � ø ' þÿû(ý ��û�ü�ý � ú ×�� û�ü × ý 3V�H
��r� i 
��©�W× ýBû�ý C � 3 +�ü
! ý���ûRü @
��	� þ ×BDC ý�ú ×��rE @+ C �2+ �	3S×� « 'U�	�WX ù ¬�ý�i � E ý C þÿý � ø?ú ×� ý 
�� ü/+Wý~þÿþÿý�? � ý � � ý �A�W× ü ×��� ý i
!�� þÿþÿûRü @
��r�W×3 ý�? 
 -uý � 
 + BDC i @+ C û 
 i�ý ��� +ëþÿý~û�ý �r� ý I ý2û BDC ��ý × -	+ �	3)3i× -�ü �A
��	�±� ý � J � {ÕL
� ü 
��	�A
 � �¡ED@+r� { � J�L ���7£2« J � {(X ÷É¬®¥¡ø 08
�C ý���i @��BDC üÈý � g × � �	��BDC -uý2û ���	� ý���û 
 + E + � û�ý��
' - �¹@+r�o� + �	3 û ! ý �2�2ý ×�BDC	�W× û 
 + E � ý × ü�ý�f�ù CW×� gKý × û�ý � ? �A
 û �W× ý R ý � ü @+	��ý �W× ý~û�ý2û I ý � ×BDC üÈý~û
û ×�BDC ý ��þ ×�BDC±��E ü ý���þÿý ×BDC üÈý�� �±��
��	� ?�û � g × ý 
 + E��W× ý �W×G! ý ��û�ý �ª'U�	C�@
��	3 ý�i × ü8g�ý × ü�ý ��ý�� J(�EL
E¤� �2i 
 ü ×��� £ ! ý�� 3 þ ý ×�BDC ý �A
 û J(�	CA
 þ üÈû ! ý �2�2ý ×BDC	�W× ûD¥¡ø

ú ×� ý �.3 +�ü�ý � @��-:ý��o-Wþ ×BD�Ì@+	-uý � �W× ý HA� �oi 
 þ ý I ý2û BDC ��ý × -	+ �r3 û�ü�ý BDC	�W×�� ú�û�ü�ý2þ þÿý 3i× -�ü
« 0 ý I +A< X ¬�? �A
 û�� + 3 ý C¹@� � ×3 ý � ü 
��	�A
 � �	�	��� +ri�ý � ü × û�ü�« J � { < X -r¬
ø

Í Î %O�Þ%("��� #�w  %&Ï\')+���'2%("�%(�¢Ð*%(" ��+���%(0202% 8�5 , %OÚO'�Ñ;Ò(. ��' Ó 8
�*%(�

' + E¤3e
 -uý � ûRüÈý2þ þ+ �r3�� ý2û:��� � z�ý � ü�ý2û:g 
 ��? �A
 ûÈÔÕÖ/Õ×®Ø®Ù�Õ2Ú�×ÙØ�×�ÕÖ/ÕÛÝÜ�ÕK�v� � ü ����� þ þ E�@+	� { � J�L ���
×� ú�û�üÈý~þÿþ ýU� + � 
 � 
 þ þÿý~þ × û × ý���ý � ø 08
�C ý�� × ûRü£ý~û³g ×BDC ü ×�3 ?�-:ý !�� �³g × �È��+	� I ý~û BDC ��ý × -	+ �	3q� ý��
gKý × ü�ý ��ý � ú � ü(g�+	� E û�ý � ü�û BDC ý ×� + �	3 ý �q��� isi�ý � ? � +�ý ��ûRü � ý � � ü 
 üo+Wû�+ �	���W× ýyú ×�3�� + �	3�� ý��
-uý ��ý × ü�ûÈ-uý × ��� � z�ý � ü/-uý 3i×��	� ý T�× û�ü × ý ��ý �	� ý � ú�ûRüÈý2þ þÿý L �F� ý � ×��A�H
 ü ×��� ý �s� ý � ! ý ��û BDCW× ý � ý � ý �



¼rÞGß Òvà á$â/ãã�âDÃ�Ð�ä¸âDå�æç	è�érá�æ�êÉë)ìrâDà/Ï»ÄvÃ�Ä�íê�á(êÉè�êmããà Z

��� � ü ����� þÿþÿýU+ �	� l � i � ��� ý � ü�ý � � +"-uý2û BDC ��ý × -:ý � ? �W× ý ED@+r� �W× ý ' �o-uý × ü�ý � ��ý~þÿý !�
�� ü û ×�	� ø

î�ï2ð ñ)òOó	ô:õhõhôKöO÷&øtô¹ù¹ú(û�ü¸ý¶óAú$þÈÿ��8ô¹ò����¢ö����Aþvórþ´üÈþÈõ2õ$ò
MÕ× ý �°g 
 ��ý � �g�ý ×e� ý ��û ×��� ý ��!�� � CA
��	� ý � øÉ� 
 � 
 þ þÿý2þ�� +	��ú � ü(g ×BD� þ+ �	3U� ý~û¹��� L � ü 
��	�A
 � � û
g�+	� � ýq-:ý ×�J$#U% J(' ý ×�� ý ú�û�üÈý~þÿþ ý L ��� ý�� ×��	��
 ü ×���w� ý2û���� � ü ����� þÿþ ûOý � ü(g ×�BD� ý2þ ük?�g � -:ý ×¸�W× ý
ú � ü(g ×BD� þ+ �r3.� ý �xú�û�üÈý~þÿþ ý L ��� ý�� ×��	��
 ü ×��� g × ý � ý��o+	i 
 + BDC ý ×� ý %q@+ BD�O��� �r� ý~þ+ �	3.ED@+r�
�W× ýëú � ü(g ×BD� þ�+ �	3.� ý~û � ü 
��	�	
 � ��L(0S��� +	i�ý � üÈý~û)-	� 
�BDC üÈýa£2« ' � � XiZ ¬�? ! ý � 3 þÿý ×�BDC ý 
 + BDC
« 'U�	� X ù ¬®¥¡ø 03× ý2û�ý ' �o-uý × ü³g�+	� � ý8i × üPú �	� ý ×C ��ý � H�×�A
�� � × ý��o+ �r3 ý ×��	3 ý2ûRüÈý~þÿþ ü ?F-uý !�� � � ý��
� ü 
��	�A
 � �,E ý���ü ×3�3 ý~û�ü�ý2þÿþ ü³g 
 �2ø

� �A
�� - C¹@
��	3i×�3��A
k!���� g�+	� � ý × i #ÕJ � � ý ×� ý�g�ý × ü�ý ��ý �F� ý � ×G�A�H
 ü ×���� ý � ü(g ×BD� ý~þ ü ? �W× ý

 þ û 'U�	CA
��	3�E @+r� �A
 û � ü 
��	�A
 � ��L$0S��� +	i�ý � ü !�� � 3 ý~û�ý C ý �*× û�ü2ø

æ
	�Ü�	�Ü `�b(ï� âUê�í)ß�öuà�^uöuàµM��}��M�[
03× ý~û�ý � ý ��û ×����±� ý � ú�û�üÈý~þÿþ ý L ��� ý�� ×��	��
 ü ×��� - 
 û × ý �Rü 
 + E ý ×� ý�i ×� �g × û BDC ý � @+	-:ý�� C	� þ üÈý �
ú � ü(g�+	� E�E�@+	� � ý � ��� L � ü 
��	�A
 � � ø J(��� ý�i 0S��� +	i�ý � ü�g�+	� � ý � - × û¸��+	� � ý � 
 -Wû BDC�× ý � + �	3

 þ û J � {OL � ü 
��	�A
 � �t�	��BDCt3 � ��¨ ý�? 
 + BDC ûRü/�o+ � üo+	��ý~þÿþ ý � ý�� @
��	� ý �o+ �	3 ý ��!�� � 3 ý �	� isi�ý ��� ?�û �
�A
�¨t�W× ý � ü/�o+ � üo+	� � ý��Pú�û�ü�ý2þÿþ ý L �F� ý�� ×G�A�H
 ü ×������W×�BDC ü5i�ý C � �W× ý � üo�o+ � üo+	� � ý2û � ü 
��r�A
 � �EL
0S��� +	i�ý � üÈý~û5g × ý � ý ��û � × ý 3 ý2þ ü)ø

J(� ûo-uý2û ���	� ý���ý 
 -uý � × ûRü �W× ý2û�ý � ý���û ×��� û�ü 
 � � + �e!�� þ þÿûRü @
��	��×3 ø�úyû�g�+r� � ý × iugKý2û�ý � ü L
þ ×�BDC ý �a� +	� �W× ý Q}'�6£H�L l � i � ��� ý � üÈý � ý��V��� L ��� � ü ����� þ þi 
 û BDC�×� ý*û � ý�� ×G� � × ý ��ü2ø I ý L
��ý × ü�û ��× ý�ú ×� �~ý2þ 
 û�û � � ×y
 ü ×��� û � -Oz�ý � üÈý � '�{ û 
 i1ü ×C ��ý � ×�	� ý ��ý � � üo�o+ � üo+	� E ý C þÿý � ? �W× ý
� � '�{�� û � ý�� �F� ý � ×G�A�H
 ü ×����wE�@+ C ��ý �©� +	� ý ×�� ý �W× ��ý � ü�ý ' -	- × þ � + �	3�!����;03× ý � ûRü � � × i × ü × L
! ý ��
 + E ��� � ü ����� þÿþ �	
 üÈý � ý ×��	C ý × üÈý ��
 +Wû�?�+	i ��ý2ûRüÈû�� +Bý��oi @��3 þ ×BDC ý � ø � ý2þ�-Wû�ü ! ý ��û�ü @
��	� þ ×BDC
E ý C þ ü 
 + BDCª�W× ý % ý B �m! ý�� � L l � i � ��� ý � üÈý !�� þ þÿû�ü @
��	�W×�3 ? �A
 û C ý ×¨ ü �W× ý 3 ý~û 
 i üÈý�l 
��	
 þ L
��� � ü ����� þÿþi 
 û BDCW×� ý(û � g × ý �W× ý�i × ü ×C � ��� i�i�+ �W× � × ý���ý �	� ý �xQ}'�6£H�L �»� 
�� û × ü ×���� ý �)� ý��
��� L ��� � ü ����� þÿþ�i 
 û BDCW×� ýYø >ëý × üÈý � CW×��E ý C þ ü �W× ý´l ���	�H
 ü�ý �A
 ü ×��� û LNV � ý � 
 � 
 ü ×��� û L l � i � ��L
� ý � ü�ý�? �W× ýti�ý C ��ý ��ý 
 - 3 ý C ý �	� ý #U
�BDC � ×BDC üÈý � ��+#ý ×�� ý �(ý ×� � ×3 ý � � +Wû 
 i�i�ý �rE�
�¨ üU+ �	�

��	��� i�i�ý �	� ýÈg × ý � ý���üo��ý �	� ü)ø 03× ý �W×BDC ü»� +���� 3 ý C¹@� ��ý �	� ý � ? 
 -uý � !���� ���¢-:ý �¹@� ü ×�3 üÈý �
656�%£L + �	�µ'�6 � ú L�'U� g�ý �	� + �r3 û �W× ý � ûRüÈý~þÿý i�ý � ü�ý E ý C þ ý � ý�-:ý �rE�
 þ þÿû ?¶-:ý ��� i�i�ý �µ
 -:ý��
@+	-uý � 0 +	isi � L �»� 
�� û × ü ×���� ý �ë× i 0 +risi � L ú ×�� �2ý~þ 
 û�û � � ×y
 ü ×��� û � -�z�ý � ü � '�{ × isi�ý � CW×�
��� �R� ��¯����R½���� ³ ����½����Y���� ¾�¡��¢|�fÀ?���¢|��� �¤K�������¡���2��Ãi¢���������Á��¡��½ ¢|�����Y��±� ¾�¡��¢|�KÀ?���¢|�fÆ~�R���
����®l������É���R���Y������l��¢�� �R�±À��µ���·�
�
�����1¢|�R���¡½��
��� ³ �����
��¬~�(¤£�Ç�y¢|��¤&��� �¡½�¬l®2�¡�����l(ÁR �
��UÃi��� ¢|��������¢|® ¾�½Ç���Çª

®l��� ³ �����
��¬~���¡�Y�R�£���¡�����£¤����P¢|�R¤A¿��¡��¢������l²l�ÕÁR ����UÉp�������Y��±���¡��¢������l����½�½��R��À?���¢|�R�w�¡½ ��¬ À:�Rª
�
�R�2�
½������B�¤�®~�����
��½�½���ÉW�������¢|�R� �«�����l½Ç�£¢|�R� !��l����½�½��R�|ª#" ¾�l���������R�BÀ?���¢|�µ�l��¢|�R���y¬~�
®2�¡��� �
��������É$�«��¢|�R�
�¡½��
��� ³ �R������¬l�1�R�2�
������½Ç��°±��¢|����" ¾�l����������� ®~�R���l ������� ¢���������2�¤����
���R�
�
�P��²~����¬~�UÉ&% �������K��¯����R®~�R½��y��� ����¡����O���(¢|�R��¼u���
�R½�½��Nª±Ä)¯���ÁR�('�²·�·����¬~�OÀ?����¢��R��*)l��¢|�y¢|�����)�¤£�R�����������R�(��²2�
��¬l���R�(�±���R�2�����(�R�����R�?����®~�R�����+,.-�/103254 ª �¨�·���R�ÿÃ��
¬�¢��16�®l½��R� �����F��²2�
��¬l�����£�������2� ��¤ Ä)¯Y�RÁ��7'�²·�¡�
��¬l�����
�982� À?����¢|���
��¬l½��WÀ��R��¢|���K¤ ¾��������UÉ;:�«�µ¢|���u����¢|® ¾�½Ç����®~�R� ³ �����
��¬~�P�R�2�
� ¾�¡½��u�R���<" ¾�l���������R�P�ÿÉ ��Él¤£�R�����R������²~����¬~���R�EÃ2¢|����¤£���>=��¡��®~���¡¤£�R�P�Y�NªÁR�����������N�?������¢éÉ5? �l�µ���¡�F�l½��
¬K¢�����¢|��������)�¤£�R�����R�
�
�R�Õ��²2�
��¬l����� � ���������?�¡|� ®~�N�
����½���Ã)®~½����������@!��R��½���� ¾���²~�
ÁR��
�l¤�¤£����®l�R� �16¡�£���¢w���������BA��¡¤£�R� ®l��®l�������UÉ ¼p�����3À:���Ç���R��� ¾����¢|���
���®1�Y�N���
�(CY�µ¢|���DA��¡¤£�R� ¢|�R�
���������±��¯�����¤£���
��Æl�lÃ�¢|�������3�
�����2��®~�
¬E6l�R¤`Å�¤�� �¡��®P®~�~¾�¡��¢|�R�
��À?���¢|���UÉ



* ¼ ½ Ò8¾bÒfÓ ÏU¿�Ë�À Ò¸Á3ÊRÐ?Ï�ÊNÒfÓµÒyËUÂ(ÒyÓ¦ÒfÐ�Ï�ÒyÎ�Î�ÒvÃ�ÐFÄfÒfÔ�Ê$Å¨Ê$Æ(ÍOÏ�ÊÇPËOÒyË

×C ��ý � ��þ 
 ü/� ×�"� ý�� ' � BDC�× üÈý � ü/+	��� + 3 ý�g × ý~û�ý � ø(F
03× ý 
 � BDCW× üÈý � üo+	��ý~þÿþ ý � üo�o+ � üo+	� × ý �o+ �	38� ý � Q}'�6£H�L l � i � ��� ý � ü�ý � ý �¶��� L ��� � ü ����� þ þ L

i 
 û BDCW×�� ý ý���û BDC ý ×� ü �A
�3 ý 3 ý ��3 +�ü 3 ý2þ @� û�ü)ø 0 ý �t��� L � ü 
��	�A
 � � ý � ü E ý�� � ü û ×�BDC�CW× ý��1ý ×��
� ü @+ BD� gKý × ü !�� i l ��� �2ý � ü � ý � ��� i�i�+ �W× � × ý���ý �	� ý � ý��2gKý × üÈý �RüÈý � ý �	� þ ×�BDC ý �¢' +�ü � i 
�L
üÈý � øyú�û 3Y× -�üq�g 
 � ý ×� ý ��M&
 + � üo� +WûRü 
��	��� ý � Q}'�6£H�L l � i � ��� ý � üÈý�? 
 -:ý�� 
 + BDC�ED@+r�
z�ý � ý �¢!����b×�C �3ý �2�2ý�+ 3 üÈý �¦03×
 þ ��3 ý ×� ý � ý ×3 ý � ý � ý��2gKý × üÈý �RüÈý � ý �	� þ ×�BDC ý �¢' +�ü � i 
 ü�ý � ø
03× ý~û�ýµý �hg�ý × üÈý���ü�ý � ý �	� þ ×�BDC ý ��' +�ü � i 
 üÈý �s
 �2-:ý × üÈý � + �r����� i�i�+ ��× � × ý ��ý � i�ý × û�ü 
 û � �EL
BDC � ��� ? �	�FBDCs3i× -�üKý~û 
 + BDC -uý2û�ü × i�i1üÈýµú���ý ×3���× û�û�ý�£�nK+Wû�ü 
��	� û @+	-uý � 3A@
��	3 ýk¥? �W× ý � +	��ý ×��L
ü/��ý~ü�ý �"��@���	� ý � ?	g�ý �	�w
 þÿþÿý 03×y
 þ ��3�L l � i � ��� ý � ü�ý ���A
 ��+,-uý ��ý × ü û ×�r� + �	� ý2ûPû � �	BDC � ���
ü/+ � ø 03× ý2û�ý � ���	� ý��o��ý 3 ý~þ+ �	3 ý � g�ý�� � ý �ë×��w� ý�� ' � BDC�× üÈý � ü/+	� !����#J$#U% J('u
��	3 ý�i�ý~û�û�ý �
-uý � @+ BD� û ×BDC ü ×�3 ük? ×�	� ý�i ��× ý 03×
 þ ��3�L(' +�ü � i 
 ü�ý �©�W×BDC ü 
 þÿû1û�ý � 
 � 
 ü�ýSúyûRüÈý~þÿþÿý LRQ}��� +Wþ ý�?
û ���	� ý � �)
 þÿû£ý ×��H ý2þ ��!����,08
 üÈý � û�üo�o+ � üo+	��ý � ý ×� ý~ûµý ×� � ×3 ý ��Q}'�6£H�LNQ}�F� +Wþÿû 
 - 3 ý - × þ L
� ýlütgKý � � ý � ø H ý�� � ý���gKý � � ý �¡
 + BDC��W× ý ' ü � i 
 � × ü @
 ü�ûo-uý �W×��	3 + �	3 ý � -uý 
�BDC ü�ý~ü ? �W× ý � ý��
��� L ��� � ü ����� þÿþ�i 
 û BDCW×� ý 
 + E ý ��þ ý 3 üÕû ×��	� ø � × ý �A
 � E´
�� ý ×�� ý i ×C ��ý � @
 + ¨ ý���ý �*J(� üÈý � 
�� ü × L
��� û � + �	� ü�ý/ý ��û�ü �	
��	� g × ý � ý��Oý ×�� ý #U
�BDC � ×BDC ü 
��	� ý C i�ý � ?ÝgKý �r�©
 þÿþ ý 
 + E¤3 �o+ �	� ý ×� ý��
!�� � 
��	3 ý 3e
��r3 ý � ý �_#U
�BDC � ×�BDC ü �	� ü(gKý �	�W×�3 ý �t'U� ü ×���� ý ��!�� þ þÿûRü @
��	��×3&
 +Wû 3 ý E�@+ C �Rü¶g � � � ý �
û ×��	� ø

æ
	�Ü�	 æ `�b(ï� âUê�í)ß�öuà�^uöuà.�,M�ð°`
03× ý~û�ý � ý���û ×���� - 
 û × ý �Rü 
 + E»� ý i !����"� ý�� J � { ! ý�� 
 -�û BDCW× ý � ýlüÈý � � ü 
��r�A
 � �"E @+	�5���:? × ûRü

 þ û ��
 + E ý ×�� ý i 
�� üo+Wý2þ þÿý � � ü 
��	� ø ' + BDC�× ûRü û × ýs£ × i���� ×� � × � ¥ !�� þÿþ û�ü @
��	�W×�3 ø

' þ þÿý � �W×�r3 û 3i× -�ü ý2û ý ×��W×3 ý3ý � � û�ü CA
�E üÈý�l8� × ü ×� � + �	� üÈýHG
03× ý � üo�o+ � ü/+r� � ý�� ' � BDCW× üÈý � üo+	� × û�ü�+ �	3 þ @+ BD� þ ×BDC;3 ý�g @
�C þ ü2ø:nK+	� � ý �2g 
 þ ü/+ �	3 z�ý � ý~û

03×y
 þ ��3 û�? � ý � ý ×� ý Q}'�6£H�L l � i � ��� ý � üÈý�ý �2�2ý + 3 ük?�g × � � ý ×� ý�ý ×3 ý � ý � ��C	� i ��� +Wþ ×���L
û�ü 
�� � ý �2�2ý�+ 3 ü)ø 03× ý ×�� l 
 � × üÈý~þ ÷�ø ùiø ùPý �hg @
�C	� üÈýµû � �	BDC � ��� ý&l � isit+ �W×�H
 ü ×��� g × � �q� ý � L

 �Rüv��ý 
 þ × û × ý���ük? �A
�¨��W× ý �´
 üÈý �2i ��� +Wþ ×� ûRü 
�� �£ý ×�� ý û � ��� ü 
�� ý��:� 
�� û × ü ×��� -uý2û × ü/�lük? ��× ý�£ ×��
ý ×�� ý iW-uý2û�ü × i�i1üÈý ��MU
 + � ü/��+Wû�ü 
��	� ¥³i × ü�ý ×�� ý �JILKNM*O&P3QLR.Q L l(þ 
 +Wû�ý~þ?û�ü @
��	�W×�3 -:ý~û�ü × i�i L
üÈýOý T � � ��ü × ý �RüÈý �´
 � ×y
 -�þÿý �s� ý � � ��C	� i ��� +Wþ ×�� û�ü 
�� �~ý � -uý � - 
�BDC üÈý~üS|ø I ý × ú ×� üo��ý~ü�ý �"� ý��
ý �hg 
 ��üÈýlüÈý ��I ý �W×��	3 + �	3 g�ý�� � ý �_�A
��	�q
���
 þÿþ ý � @��C	� ý£û � ý�� × ý2þÿþ ý �O� �rBDC � ����× û 
 ü ×��� û �A
�BDC�L
� ×�BDC üÈý �¡@+	-uý � 3 ý~û ���r� ý �RüÈý #U
�BDC � ×BDC üÈý �	�H
��¹@
 þ ý ! ý ��û 
��r� ü)ø 03× ý~û�ý ' ��ü � ý��&l � i�i�+ ��×�H
�L
ü ×���� -uý � ý�+�üÈýlü �	
 ü @+	��þ ×�BDC � -	+Wû � g 
Y× ü ×��	3N� + �	�b× û�ü �A
 i × üU+ � üÈý�� � ý iZ�(ý2û ×BDC üÈû � + �	� ü
� ý��Õú¸Ê�� × ý � � !�� þÿþ ��� i�i�ý � + � -	� 
 + BDC - 
 �2ø

> × ý � ý �2+	i ×�	� ý�� CA
 þ- � ý � � ��C	� i �F� +Wþ ×�� û�ü 
�� �2ý � ? �W× ý�z�ý ý ×� ý �Ì03×
 þ ��3�ED@+	� �W× ý
Q}'�6£H�L l � i � ��� ý � üÈý ! ý �hg 
 þ üÈý � ?µû ×�r� �W× ý ú ×�� �2ý~þ 
 û�û � � ×y
 ü ×��� û � -�z�ý � üÈý � '�{ ý ×��	3 ý L
û BDC	
�BDC üÈý2þ ü)ø 08
�
 -uý � ×� ú�ûRüÈý2þ þÿý �W× ý �´
 üÈý�� L � ��C	��L I ý � × ý C + �	3 �g × û BDC ý �/Q}�F� +Wþ ×�� û�ü 
�� �2ý �
û�ü 
 ü × û BDC\× û�ü ? þ @
�¨ üÕý~ûÕû ×BDC -:ý ×:��× ý2û�ý � ' -	- × þ � + �	3�� ý ����� L(' � BDCW× ü�ý � ü/+r� �W×�BDC ü ×�� ú�û�ü�ý2þ L
þÿý �A
 ��û�ü�ý2þ þÿý � ? �A
�¨ ý ×� � '�{ !����)� ý�� Q,'�6£H�L l � i � ��� ý � üÈý E ��ý ×3 ý 3 ý -uý � g × � � ?pý ×�� ý i
� ��� þ E ��ý × ý � ' û�û � � ×
 ü ×���� ý �_CW×� ��+ 3 ý E�@+ 3 ü¸g × � � + �r� û � @
 ü�ý ��ý ×� ý�� 
��	� ý���ý �wQ,'�6£H ��+ 3 ý L
� � �	� ý~ü³g × � � ø J(�V��× ý2û�ý �SH5@
 þÿþÿý � it+ ¨��W× ý � '�{ÕLRQ,�F� +�þ ×� û�ü 
�� �µü�ý �2i ×��W× ý���üvg�ý�� � ý � + �	�
T �������f�����yÁR�¤ � �R� �
¯�����½ À?�����2����®3� ¾��K¢|���P��¤k� ¾�l�������
���B�������·��Á ¢|���
²)|�
���R�
�
���B���
¬l¤P�l�
��� ¾�¡���
����¢|����ª

®l���®l���UÉU Ä)���R����Á~É � É�¢|�������¡�
���WVYXYX�Z Z\[ 4 Ã��i�R��½���]¡´Y]CWÉ



¼rÞGß Òvà á$â/ãã�âDÃ�Ð�ä¸âDå�æç	è�érá�æ�êÉë)ìrâDà/Ï»ÄvÃ�Ä�íê�á(êÉè�êmããà f

×C ��nK+Wû�ü 
��	�S×� ý ×� ý�� 08
 üÈý � û�üo�o+ � üo+	� 3 ý2û ×BDC ý���ü�g�ý�� � ý � ?A+	iÞû � @
 ü�ý � �A
 i × ü³g �e
��	� ý ��û
g × ý � ý � ý ×� ý � ý�+Wý Q}�F� +Wþ ×�� û�ü 
�� �8� +�ý �2�2ý�+ 3 ý � ø

ú ×� ý5gKý × ü�ý ��ý&l8� × ü ×�� -:ýlü/� ×G· ü �	
 ûv��� L�'U� gKý �	� + �	3 û ��× ý � û�üÈý~þÿý�i�ý � ü³��� L(' � ú ø�l ����L
�2ý � ü/+�ý2þÿþ × ûRü�ý2û�ý ×� ý�û�ý � 
 � 
 ü�ý�l � i � ��� ý � üÈý ×��	� ý � CA
 þ�-1ý ×�� ý2ûyú ×�� �2ý~þ 
 û�û � � ×y
 ü ×��� û � -�z�ý �éL
üÈý~û � '�{ ? �W× ýU-uý2ûRü × i�i1ü�ýS�&i B ���W× ý �o+ �	3 û 
 + E¤3e
 -uý �±@+r-:ý�� �W× isi1ü2ø J(�V� ý � ��� ý�� ×��	��
 ü ×���
× ûRü �W× ý2û�ý H + �	� ü ×���A
 þ × ü @
 ü&i × ü ×�¢� ý�� � üÈý�+Wý � E + �	� ü ×���� � '�6£Ha� ý2û � '�{ 
 + E¤3 ý 3e
��r3 ý � ø
'U� û�üÈý~þÿþ ý � ý����&i B ���W× ý �o+ �	3ª� ý�� !����a� ý � � '�6£H�
 +Wû 3 ý2û 
��	� üÈý � + �	� ý i � E�
��r3 ý � ý �
#U
�BDC � ×�BDC ü�ý � g�+r� � ý �.3 þÿý ×BDC¡�W× ý�ý � ü�û � ��ý BDC ý �	� ý � �:� 
�� û × ü ×��� ý �¡� ý � � '�6£H i �F��×���L
� × ý �Rük?Wû �s�A
�¨ û × ý�-uý ��ý × ü�û5+	i B��F��× ý �RüÈý #&
�BDC � ×�BDC üÈý �)
 +Wû�û�ý �r� ý � + �	� ý�i � E�
��	3 ý � ø

� BDC þ × ý ¨ þ ×BDC���� i�i�ý � g × �s��+	i û BDC g�ý��2g × ý 3 ý �r� û�ü�ý � l8� × ü ×�� � + �	� ü)ø 03× ý ×� l 
 � × L
üÈý~þP÷�ø ùiø ù�-uý2û BDC � × ý -uý � ý ' ü � i 
 � × ü @
 üÈû2-:ý �W×�r3 + �	3,E�@+	�t��� L('&� ü ×��� ý � û BDC ý ×�� ü �W× � 3 ý �	� û
-uý 
�BDC üÈýlü�g � � � ý � � +�û�ý ×� ø 03× ý~û�ý ����+ �	� ü × û�ü�-uý2û ���	� ý ��û 3 � 
m!E× ý ��ý �	� ? �A
 û � i × ü ý ×��
��� �o��ý � üÈý2û � ý�� CA
 þ üÈý �V� ý2ûPû � ý�� ×�� � × ý���ü�ý � ��� û�ü�ý i�û �W×BDC ü�i�ý C � 3 ý�g @
�C ��þÿý × ûRüÈý~ü × û�ü2øWú ×� ý
I ý C ý -	+ �	3q� ý2û���� � -Wþÿý�i�û � @+	� E ü�ýS��ý BDC ü 
 + E gKý �	�W×�3 û�ý ×� ? �A
t! ý��oi�+�ü�þ ×�BDC ý ×�� ý T � þ × � × üÈý2û
��� �	BDC � ���W× û 
 ü ×��� û � � � ü ����� þÿþFý ×�	3 ý E�@+ C �Rü�g�ý�� � ý � i�+ ¨ ø

J i @+	-	� ×3 ý � û BDC ý ×�� ü ? @+	-:ý�� ý ×� ý �O� � ü 
�T � � @+ E + �	3�CW×��A
 +Wû�? � ý ×�� ý ��þÿý ×¹�´
 þ ×�	
 ü ×������ ý��
�F� ý � ×��A�H
 ü ×��� û�ü 
 ü�ü 3 ý E + �	� ý � � + C	
 -:ý � ø 03× ý2û´g × � ��� +	� BDC ý ×��×3 ý I ý � - 
�BDC ü/+ �r3 ý �"�A
�L
C ý 3 ý2þ ý 3 ü2ø � �)E�
 þÿþ ý � ý~ü�þ ×�BDC ý �´
 � ×y
 -�þÿý �;
 + E ? �W× ýs�g 
 � ! ý��2gKý �	� ý~ük? 
 -:ý�� �W× � 3 ý �	� û ×��L
× ü ×y
 þ × û × ý �RüUgKý � � ý �L^ ø�>ëý × ü�ý � CW×� g�ý�� � ý � ý~ü�þ ×BDC ý 03×��	3 ý 
 þ û�I_K�PY`
P5a&P5OLR L H + �	� ü ×����ª� ý L
�A�W× ý �Rük? �W× ý ×� úyûRüÈý~þÿþÿý�ü/� ×�!E×y
 þ 
 +Wûo��+ E¤� �oit+Wþ × ý ��ý � g @
 ��ý � ?¹g × ý�ý~ü(g 
 ý ×��×3 ý Q)
 �	� ×�	3�L
H + �	� ü ×���� ý � ? �W× ý(ý ×� ý � � 
 � 
 i�ýlüÈý���û 
 ü/� 
 + E ý ×� ý �}
��	� ý���ý �}
 -	- × þ � ý � ø

' + BDC��W× ý J(� ý � ü ×G� � × ý �2+ �	3;� ý � 03×y
 þ ��3 ý�ý ��û BDC ý ×� ü E ý C þ ý � C	
�E ü)ø 0 ý������ L � ü 
��	�A
 � �
û BDC ��ý × -�ü !�� � ? �A
�¨���× ýµý ×� �2ý2þ � ý ��03×y
 þ ��3 ý�i × üfþ ���H
 þ ý �wQ\× ü�üÈý2þ � + � ü�ý ��û BDCW× ý � ý � gKý � � ý �
� @���	� ý � ? �A
 i × ü��Yø I øKý ×� ýw��� L$# +�ü/�2ý�� ×�� û�ü 
�� �¡£���� � � J ¥ ý ×� ý � -uý2û�ü × i�i1üÈý �a03×y
 þ ��3
3 ý�� × ý~þ ü 
�� û � ��ý BDC ý �Ì�H
��	� ø ú � üÈû � ��ý BDC ý �r� g × � � ×�� � ý � #ÕJ � � L �F� ý � ×��A�H
 ü ×���&×�a� ý �
-uý~ü/��ý · ý �	� ý � #U
�BDC � ×BDC ü�ý � ý ×�� � 
 � 
 i�ý~ü�ý � @+	-:ý�� 3 ý�-:ý � ø # + � × û�ü ��× ý H � 
�3 ý�?´gKý2þ BDC ý
J(� ûRü 
�� � �W× ý2û�ý,l(ý �r� + �	3 ý��o�~ý + 3 ý � û � þÿþ�?»gKý �	� ý ×�d� ý�+Wý � 03×y
 þ ��3 ý � @��·K� ýlüqg × � � ø 08

�W× ý 03×y
 þ ��3 ý�� @��·�� + �	3 ý ×�� i @��3 þ ×�BDC ý �hg�ý × û�ý�+ � -uý2û�ü @
 ü ×�3 üÈý�� 03× ý � û�ü × ûRük? � ý � 
 + BDC i�ý C � L
E�
�BDC CW×�� ü�ý ��ý ×�	
��	� ý���� +	�Sú��2�2ý + 3 + �	3 i�ý C ��ý���ý�� 03×y
 þ ��3 ý 
 + E¤3 ý��o+ E ý � g�ý�� � ý � �H
��	� ?
�H
��	�V�W× ýU��� L ��� � ü ����� þÿþ�i 
 û BDCW×�� ý � ý ×�� ý�l(ý �	� + �	3q
��V�W× ý&��� � � J � +	� @+ BD�O3 ý -uý � ø ' þÿû �
i�+ ¨t�W× ý���� � � Jv�W× ýSl(ý �	� + �r3 ý �o�~ý + 3 ý � ø J(��� ý � #µJ � � L ��� ý�� ×��	��
 ü ×��� g × � ��CW× ý �´��g 
 �
ü 
 üÈû @
�BDC þ ×�BDC ý ×� � 
 � 
 i�ý~üÈý�� @+	-:ý�� 3 ý�-:ý � ? 
 -uý �yû�ý ×� > ý���üvg × � � × i E¤� þ 3 ý �	� ý ��×3��	� � × ý �Rü)ø
� ü 
 ü�ü � ý2û�û�ý � ý �2�2ý�+ 3 ü �W× ý Q}'�6£H�L l � i � ��� ý � ü�ý*ý ×�� ý � ý ×3 ý � ý �oJ(�	� ý T ��+	� ×� ü�ý � � ý �
� ý �hg 
 þ ü/+ �	3 ? � ý � 
 -:ý�� 
 + BDC û � @
 üÈý �È� +	��l � isi�+ �W×�H
 ü ×��� i × ü � ý��³��� � � J�! ý �2gKý �r� ý~ü
g × � � ø 03× ý2û × ûRü ��· ý � û ×BDC üÈþ ×BDC©�W×�BDC ü ��� �o��ý � ü�+ �	� û � þ þ üÈýt-:ý × z�ý � ý�� �	�FBDC û � ý ×�rE�
�BDC ý �
� × i�+Wþ 
 ü ×��� û ��E¤� ��ü 
 + ·K
 þ þÿý � ø(b
c ��É � É ,d0�/d/1edf3g�,.-ih.jk2 Ã ,d0�/d/1l34*-�mEn54Efdo5pE, VdqYVdr ,523/ Ãksts9s � ���¡���
�����2����®l�WÀF�¡�WÀ�¬l��½|¢|��������'������
��¬l�£Æ~¬l����
���²2�
������������R�J"�¬~���±���¡�2�
���UÃN�Y�R�)¢|�R���R�y��������®l��"�¬l¤£¯�¬~���R�2���R��Æl¬~¤u!�v)¯ » [d[d[�Âu������¢éÃÈ�
¬�¢��16��
���:¢|������X f.+ Z + V +in54 ª«§����²~����¬~���R�O�����Ç�����l½�� �
�������¨À:����¢|��� ¤ ¾��������UÉé�����w�«���Ç�����l½�� �����R�����®ÕÀ?���¢|�K¢��l��� Æ~�R��¤f|��½�� ���Æl���
®~���������UÉx ¼p�������������)Æl¬~½�½��y= ¾¬~�
���®fÀ ¾�l�
�~Ã2¢����¨Æl¬~�µ¢|�R�
!{z:Ä�Å|�p���
Á��R�®l�
�R�}"��R���)���®~�R� Á���{"�¬l¤£¤f�����²·�¡�
��¬l�

¤£�Ç��¢|���{!{z:Ä|Å\�uÁRÕÆl���
À��R��¢��R�UÃ|¢|���~"������)���®~�R�Õ�l��������¾���¢|�R�O���~���R�����R�3©¨�R�����¡����Õ�¡���¢��·��¾���®~�R����®lª
���R�
�lÃ|���2�
���
�Õ�R��ÁR�R�®¡�
�����¢ÕÆl���
ÀF�¡½��
�R�
�|�«��¢���Á����������Õ���¢µÁ���¡¾���²£�l��ÁR�����½ ¢|���UÃ)À:¬~�����i¢����@�«��¢|��ÁR����ÁR�¤



1 ¼ ½ Ò8¾bÒfÓ ÏU¿�Ë�À Ò¸Á3ÊRÐ?Ï�ÊNÒfÓµÒyËUÂ(ÒyÓ¦ÒfÐ�Ï�ÒyÎ�Î�ÒvÃ�ÐFÄfÒfÔ�Ê$Å¨Ê$Æ(ÍOÏ�ÊÇPËOÒyË

ú�û × û�üq� + ! ý��oi�+�üÈý � ? �A
�¨ gKý × üÈý���ý�? @
�Cr� þ ×�BDC ý H ý C þ ý � ×�d� ý�� #µJ � � L ��� ý�� ×��	��
 ü ×���
!�� � CA
��r� ý � û ×�r� ø

03× ý�-uý2û BDC � × ý�-:ý � ý � �v� � -Wþ ý i�ý û BDC ý ×�� ý �w
 + BDCx× i #µJ � � -:ý �H
��	� üU��+xû�ý ×� ? �A
s�A
 û
E � 
�� � @� û × û BDC ý J$# ��ý ×� ý ��Q\× ü 
 �o-uý × üÈý � E�@+	��ý ×���¯�
�C � 
��q�A
 û #µJ � � 
 +�û 3 ý~þ × ý C ý �qCA
 ük?e+	i
�W× ý �F� ý � ×��A�H
 ü ×���,!�
 þ ×��× ý ��ý � � +#þ 
 û�û�ý � ø ' þÿþ ý � �W×�	3 û�-uý2û BDC � @
��	� ü û ×BDC¢��× ý2û�ý�� @
 ü ×3�� ý × ü
�A
 � 
 + E ? �W× ý × i 'U�	CA
��	3a6Ë� ý2û,��� L � ü 
��	�A
 � � û¦« J � {(X ÷É¬�-:ý~û BDC � × ý -uý � ý � � �~ý �A
 � × ý �
�A
�BDC � + !�� þÿþ�� × ý C ý � ?¸g ��� +	� BDC��W× ý ' � BDCW× ü�ý � ü/+r� L ��� � -Wþÿý�i�ý ! ý �2i�+�üÈþ ×BDCd�W×�BDC üq-uý i�ý � � ü
+ �	� -uý C	� -uý � gKý � � ý � ø 03× ý~û�ý ' �2-:ý × ü û � þÿþ?ú �	� ý�ù XiXiZq
 - 3 ý~û BDC þ � û�û�ý � û�ý ×�� ø

î�ï(î ñ)òOó	ô:õhõhôKöO÷&øtô¹ù¹ú(û�ü¸ý¶óAú$þÈÿSô»ÿZù|���8ô:ÿ��Èþ³ÿ���� �tô:ÿ��&órùKó	ô:ÿ
� ú$ô:ÿSò�órô»ÿ

08
 i × ü �W× ý#ú�û�üÈý~þÿþ ý L ��� ý�� ×��	��
 ü ×���µ� ý~ûV��� L ��� � ü ����� þ þÿû 
 +Wû ED@+ C �o- 
 � 3 ý i 
�BDC ü�gKý � � ý �
�H
��	� + �r��Q ý2û�ûo+ �	3 ý � i @��3 þ ×�BDC gKý � � ý � ?�i @+Wû�û�ý �q
 + BDCq�W× ý³�v� � ü ����� þ þÿý E�@+	� 
 þ þÿý 03× ý � û�ü�ý
×� ú�û�ü�ý2þ þÿý(û � ý � ×�� � × ý���üµû�ý ×� ? ��× ý �A
 û���� L ��� � ü ����� þÿþ�-uý � +�üo�~ü2ø

æ
	 æ{	�Ü [�í)í2öpòUß�õ�ã�ß�öuà�í)í~ã|âEä�âUê�ä�à�å:í2î�ß±âEà�í~ã��d[ � ð�Ý

ú�û û ×��	� ��gKý × úyûRüÈý~þÿþÿý L �F� ý � ×��A�H
 ü ×��� ý �µ� ý2û ' û�û � � ×y
 ü ×��� û�û�ü�ý +Wý��o+ �r3 û �W× ý � ûRüÈý~þÿý i�ý � ü�ý2û
£ '�6 � ú�?�« J � { <�< 
 ? J � { <�<�-F¬®¥ !�� � CA
��	� ý �>� û × ý û ×�r� i × ü�ý ×��A
��	� ý�� � ! ý �2g 
��	� ü � ø H&@+r�
� ý � H � '(QSL ��ý~û�üÈý�� � ý~û #µJ � ��g�+	� � ý �W× ýëý���û�ü�ý '�6 � ú L�� ý ��û ×��� ý � ü(g ×BD� ý2þ ü2ø 03× ý2û�ý
� ý ��û ×���� g�+	� � ý 
��r3 ý � 
�¨ ü8+ �	� gKý × ü�ý ��ý � ü(g ×BD� ý2þ ü ED@+	� ��× ý �F� ý � ×��A�H
 ü ×���¢� ý2û % ý�i � üÈý L
{ � ý�� 
 ü ×��� û L$03× ý � ûRüÈý~þÿý i�ý � ü�ý2û�£ %�{ � úÈ¥¡ø

I ý × -:ý ×� ý � � ý���û ×��� ý �&× û�ü �W× ý @
 + ¨ ý ��ý � BDC	�W× ü�ü�û�üÈý~þÿþ ý*û � ý � ×�� û BDC 
�� � ý � z�ý�gKý × þ × L
3 ý �)03× ý � ûRü 
 + E �2+ E ý � 
��	3 ý � 
�¨ ü ?	g 
 û û ×BDC}
 -:ý��5��ý BDC üµþ ý ×BDC ü5g × ý � ý��o+	i 
��}�W× ý(ý ×�3 ý � ý �
I ý �¸@+	� E¤��× û�û�ý 
�� � 
 û�û�ý � þ @
�¨ ü2ø�nK+ � ý�� H � '3QSL�� ý���û ×��� ý T�× û�ü × ý �Rü�ý ×�� ýw��ý2ûRüÈû C ý2þÿþ
ø 03× ý
%5{ � ú L�� ý���û ×��� -uý2ûRüÈý C ü � +	� 
 +�û3ý ×�� ý � Q,�F� +�þ � ý �A�W× ü ×��� + �	�©� ý � � ��� L + �r� l 
��	
 þ L
� ý �A�W× ü ×��� ý � ?�û × ý × û�ü � ý ×� ý !�� þÿþ û�ü @
��	�W×�3 ý�ú�û�ü�ý2þÿþ ý L �F� ý�� ×G�A�H
 ü ×���� ø 03× ý2ûBû � þÿþ üÈý ED@+r�Bý ×� ý
� ý �hg�ý �	� + �r3w× i %&
�C i�ý �"� ý ����� L �F� ý � ×��A�H
 ü ×���,
 -uý � �W×�BDC üÕû BDCA
�� ý � ø

03× ý %�{ � ú L�� ý ��û ×��� g�+r� � ý �¹@
�C ý � 
 + E�×C ��ý�l � �o��ý � ü C ý × ü¹+ � ü�ý ��ûo+ BDC ü)ø {U· ý � û ×�BDC üÈþ ×�BDC
× ûRü �W× ý �F� ý � ×��A�H
 ü ×���"� ý~ûU��� � ü ����� þÿþ û8ÛA×��k��ØJ�$�HÖ�Ö/Õk�HØ ×�\I ý�� + 3s
 + E¶� ý �\J � {ÕL � ü 
��	�A
 � �
E�@+	� '�6 � úPø � × ý CA
 üOý ×� ý �bMU
 + � ü/��+Wû�ü 
��	� gKý �W×�3 ý ��?�+ �r�©
 + E¤3 �2+ �	�¢� ý�� �A
�� +r� BDCwE ý CEL
þÿý �	� ý � �»� 
�� û × ü ×���� ý �;! ý�� C @
 þ üBû × ýwû ×BDC��W×�BDC ü ��� �2��ý � ü ?»gKý �	� ý2ût-:ý × ý ×�� ý i � gKý ×�BDC ý �� ý �2- ×�r� + �	3 û 
 -	- 
 + � � +#ý ×� ý�� @�&-uý � � ��ý +r� + �	3V!����¢' -	- 
 +eg @+ � û BDC ý � -uý ×�� ý �U� 
 �Rü � ý��
��� isi1ü2ø 03× ý H � '(Q�L�� ý ��û ×���� g�+	� � ý �	��BDC;��×BDC ü � @
�C ý �S-uý~üo� 
�BDC üÈýlük? 
 -:ý��S� +	i ×�r� ý2ûRü
E ý C þ ü ×C �Pý -uý � û � ý ×��MU
 + � ü/��+Wû�ü 
��	� ø

ú ×� ý_l � �2��ý � üo+	�U+ �	�©
�� û BDC þ × ý ¨ ý �	� ý2û8��ý2ûRüÈý �;� ý � ��� �o� ×3i× ý ��ü�ý �,� ý ��û ×��� û ×�	�w
 þÿû �
ý � E¤� � � ý ��þ ×BDC ø

? �l���¡®~�R¤£�R�2��¢|�R����� �¡½�¬l®l��¢|���R�����UÉ



¼rÞ=¼ Òvà á$â/ãã�âDÃ�Ð�ä¸âDå�æç	è�érá�æ�êÉëÝâDëVå.��ì	â/ë��Éêmë`Ï»Ä��râDë&�	á�å�á(âDë¢ÂSæ¤âDë	à á$âDë 9

æ
	 æ{	 æ YSõ�ê�ílã|âEá
á�ä�à�åuí)î�ß�âEà�í~ã
03× ý J � {ÕL ú � ü(g ×BD� þ+ �r3 ûo+	i 3 ý�-	+ �	3 J � {80 ú;g @+	� � ýµý ×� ý �_!�� þ þÿûRü @
��	��×3 ý �q08
 ��ûRüÈý2þ þ+ �r3 û L
�W× ý � ûRüÕý � ü CA
 þ üÈý � ø ' þ þÿý�� �W×��	3 û£þ × ý E ��+	i n�ý × ü � + �	� ü � ý � I ýg�ý���ü/+ �	3s� ý2û 08
 ��ûRüÈý2þ þ+ �r3 û L
�W× ý � ûRüÈý2ût� ý���ûRü ý ×� ý � ü/+ �W× ý �A
 �o-uý × ü 
��©� ý��8� ��×�! ý���û × ü @
 ü Q)
��	�rC ý × i}? �W× ý/ý ×� ý 'U� - ×�EL
� + �r3¡!���� J � {�0 ú 
�� ú�û�üÈý~þÿþ ý#ý �o��ý ×�BDC ý � û � þ þ�ø 08
�C ý ��g�+r� � ý J � {80 ú �W×�BDC ü,gKý × üÈý��
-uý � @+ BD� û ×BDC ü ×�3 ü)ø

@�&-uý � �W× ý}� ��×�! ý���û × ü @
 ü Q)
��	�	C ý × ijg�+	� � ý � ��� ý�� ×��	��
 ü ×��� ý �¡� ý ����� � ü ����� þ þÿý � ý��
08
 ��û�üÈý~þÿþ�+ �	3 û L + �	�q� ý�� � × üo� + �r3 û�û BDCW×BDC ü´-:ý~û BDCA
H· ü2øUúyûyý T�× û�ü × ý ��ý �q�	� �Rü ×� û 3 ý~û 
 i1ü � ��ý ×
� ý ��û ×���� ý � G

� I ý ×� ý,��� � ü ����� þÿþ�i 
 û BDCW×� ý � û ×��	�µ
 þÿûBý ×�3 ý � ý2û�ú�û�üÈý~þÿþ ý LRQ,�F� +�þPû � ý � ×G� � × ý �Rü)ø 03× ý
' � # ø ù L ��itg 
��	� þ�+ �	3 ×�q� ý � 08
 ��û�üÈý~þÿþ�+ �	3 û�û BDCW×�BDC üvg�+	� � ýµý ×� û�ü´i × ü � ý i Q,':�µL
%5{ � L$6³� i � × þ ý �Pý ��û�ü�ý2þÿþ ük? × û�ü ×� �g × û BDC ý �¢
 -:ý�� 
 +�û ��� isi�ý � ü × ý �Rü)øpú�û �A�r� ý~ü 
 þÿû �
� ý ×� ý ' � # ø ù L �&itg 
��	� þ�+ �	3 i�ý C � û�ü 
 ü�ü2ø��

� I ý ×� ýª�v� � ü ����� þ þi 
 û BDCW×�� ý � û ×�r� 
 þÿûxý ×3 ý � ý~û#ú�û�üÈý~þÿþ ý LRQ,�F� +�þ1û � ý � ×�� � × ý���ü)ø J(�
� ý�� 08
 ��ûRüÈý2þ þ+ �r3 û�û BDCW×BDC ü�g�+	� � ý �W× ý ' � # ø ù L �&itg 
��	� þ+ �	3 i × ü � ý�i J � {80 ú L
>ëý � � �~ý + 3 �yúv� �$� ý���ûRüÈý2þ þ ü2ø 03× ýS� 
 � 
 i�ýlüÈý�� � ý2û 08
 ��û�üÈý~þÿþ�+ �	3 û �W× ý � û�ü�ý2û³gKý � � ý �
���F�W× ý �Rük?�þ ý �W×�3 þ ×�BDCs�	
 û # +�üo�2ý�� �A
 ü�ý �rE ý~þ � g × � � + �e! ý�� @
��	� ý ��ü 
 þ û � üo� ×��	3w@+	-uý �Rü/� 
�L
3 ý � ø

� ú ×� ý �´
 � ×
�� üÈý � ý�� !�� � ×3 ý �_� ý ��û ×��� ?�-uý ×A� ý���-:ý ×� ý5��� � ü ����� þÿþ�i 
 û BDCW×�� ý �B×�� ý ×� ý
ý ×� � ×3 ý8��� � ü ����� þÿþ�i 
 û BDCW×�� ý ! ý���û BDC i � þ�2ý � û ×�	� ø 03× ý2û�ý � ý ��û ×��� g�+r� � ý !����,� ý��
� �W×�! ý ��û × ü @
 ü Q)
��	�rC ý × i!ý �2�2ý + 3 ük?�û × ý × û�ü 
 + E¤3 �o+ �	�±� ý � ý ×��	3 ý2û � 
 �RüÈý � ×� ü�ý � � ý �
l � i�i�+ �W×��H
 ü ×���� ��g × û BDC ý �a� ý � Q)
 û BDCW×� ý � ý~ü(g 
 û ýÊ�� × ý � üÈý � 
 þÿû �W× ý}-:ý ×� ý �
!�� � ×�3 ý �V� ý ��û ×���� ý � £o« M&��E�XiZ ¬y¥lø

0 ý � � × ü/��+ �	3 û �W× ý � û�ü 3 þ × ý � ý���ü�û ×BDCB×��t! ý���û BDCW× ý � ý � ý H + �	� ü ×��� û�ý ×��	C ý × üÈý � £ H �µûD¥? �W× ý
×�s� ý ��J � {OL � ü 
��	�A
 � � û J � { < Z ÷�1�+ �r� J � { < Z ÷�1 V�' i � * � ý �A��× ý �Rü³gKý � � ý � £o« J � { <e9H¬y¥lø
J(��
 þÿþ ý ��� ��ý ×F� - ×�3 ý ��� ý���û ×���� ý � g × � � - × û C ý�� � +	� �W× ý Q\×��× i 
 þ ! ý ��û ×��� i × ü � ý��vl(ý � � ý2þ L
+ �	�±� ý � 0 + � þ ý TULNH �²��ý 
 þ × û × ý���ü)ø 0 ý i 03× ý � ûRü � ý ��+ � üÈý ��þ × ý 3 ý �	� ý � �»� 
�� û � � �RüÈû BDCW×BDC ü
g × � �w� ý ×� ý�gKý × üÈý���ý H + �	� ü ×���A
 þ × ü @
 ü CW×� � + 3 ý E�@+ 3 ü ?�ý ��g × � �#× i7g�ý~û�ý � ü�þ ×�BDC ý � þÿý �W×3 þ ×BDC
� +	� BDC	3 ý���ý ×�BDC ü)ø #µ×BDC üÈû � ý2ûRü � üo� � üo��-:ý~û × ü/�~ü �W× ý���� � ü ����� þÿþi 
 û BDCW×� ý�-uý ��ý × ü�ûOý ×� ý 3e
�� �~ý
% ý ×C ý ! ý ��û BDCW× ý � ý � ý �VnK+Wû�ü @
��	� ý�?�+	i � ý �µ
�� üo+Wý2þ þÿý � nK+WûRü 
��r��� ý�� � ý �o- ×�	� + �	3¢! ý � L
E¤� þ 3 ý � � + � @���	� ý � ø R:
 +�ü ' +Wû � + �FE ü 
 +Wû Q)
��	�	C ý × i × û�ü/ý~ût��ý2þ 
 ü ×�! ý ×�FE�
�BDC i @��3 þ ×�BDC ?
gKý × ü�ý ��ý H + �	� ü ×���� û�ý ×�rC ý × üÈý � � +�ý � 3 @
�� �2ý � ø MÕ× ý�� E @+	�qg @
 ��ý �.�A
��	� gKý × üÈý ��ý¢nK+WûRü @
��r� ý
+ �	� �:� 
�� û × ü ×��� ý � � +�ý � 3A@
�� �2ý � ø

HU@+	� �A
 û:��� L �v� � ü ����� þ þ × û�ü �W× ý Q\×��W× i 
 þ ! ý ��û ×����S� ý~û � × ü/��+ �	3 û �W× ý � û�ü�ý2û 
 +Wû2��ý ×�BDC ý �r� ?
û � þ 
��	3 ý �W×�BDC ü �W× ý 6³� i�i × ü L H � � ý~û¸��� L$03× ý � ûRüÈý2û»��ý 
 þ × û × ý���ü�g × � � ø 08
��	� g�ý�� � ý � £�i ×��L
� ý~û�üÈý � ûD¥ 
 þÿþ ý H �Õû � ý~û � × ü/� + �	3 û ��× ý � û�üÈý~û �r� ü(g�ý �	�W×�3 ? �W× ý �A
 û 656�%PL ��� � ü ����� þ þ�£ ×��
� ý�� � ý���û ×��� ÷�¥³-uý ��@� ü ×�3 ük? 
 þÿû ����× ý Q\×��	� � L ��� �	BDC � ���W× �2ý L + �	�}��× ý % ý2û � �	BDC � ���W× �2ý LNH � ø
ú ×� ý � @��-:ý��o-Wþ ×BD�s3i× -�ü�� 
 -uý2þ þÿý/ùiø
� )l�½���� �l¸� �������
� ³ �R���
��¬~�Õ� �±�����(¿��l¤f�����®�Æl¬l�����l��¢|�R�EÉ



< ¼ ½ Ò8¾bÒfÓ ÏU¿�Ë�À Ò¸Á3ÊRÐ?Ï�ÊNÒfÓµÒyËUÂ(ÒyÓ¦ÒfÐ�Ï�ÒyÎ�Î�ÒvÃ�ÐFÄfÒfÔ�Ê$Å¨Ê$Æ(ÍOÏ�ÊÇPËOÒyË

H + �	� ü ×��� û�ý ×�	C ý × ü !�� � CA
��	� ý � ���µ-	� 
 + BDC ü
��Cr� ý 6³� isi × ü i × ü 6³� i�i × ü

l ý�� � ý~þ � � �
0 + � þÿý T � � �
MU
 þ�- � + � þÿý T
# ý 3�� ü ×
 üÈý �}% ý2þ ý 
 û�ý
ú T � ý �W× üÈý �w08
 ü 

Q\×�	� � ��� �	BDC � ���W× �~ý �
Q)
 z � � ��� �	BDC � ���W× �2ý
% ý~û � �	BDC � ���W× �~ý �
'UB ü ×�!E× ü � Q)
��A
�3 ý i�ý � ü

� 
 -:ý~þÿþ ý/ù.G 03× ý H + �	� ü ×��� û�ý ×�	C ý × ü�ý �"� ý2û � × ü/� + �	3 û ��× ý � û�üÈý~û

� � g�ý × ü;-uý �H
��	� ü × ûRük?Sg�+	� � ý �W× ýdl � �2��ý � ü C ý × ü � ý � ú�û�üÈý~þÿþ ý L ��� ý�� ×��	��
 ü ×��� ý � � ý~û
08
 ��û�üÈý~þÿþ�+ �	3 û L + �r� � × üo� + �	3 û � � � ü ����� þÿþ ût- × û C ý�� �W×�BDC ü !�
 þ ×��× ý �Rük?���+	i I ý × û � × ý~þ � +r� BDC
��ý2û�ü�û2ø ' þ þÿý � �W×�r3 û?û � þ þ ü�ý �W× ý~û�ý ×3 ý � ü�þ ×�BDC�
 + BDCt� ý ×��3 � ��¨ ý2û»��� � -Wþ ý i �	
 ��ûRüÈý2þ þÿý � ? �A
&��× ý L
û�ý³��� � ü ����� þ þÿý&£�- × û C ý �D¥ � ý ×� ý´g�ý~û�ý � ü�þ ×BDC ý H + �	� ü ×����A
 þ × ü @
 ü�� +	i§+ � üÈý���þ × ý 3 ý �	� ý ��03× ý � ûRü
CW×�� � + ED@+ 3 ý � ø

H ý C þ ý � E ��ý ×���@���	� ý �V�W× ý~û�ý �F� ý � ×G�A�H
 ü ×���� ý ��� ý �	�	��BDC��W×BDC ü�û�ý ×�� ? �A
 ��+	i ×��	� ý~û�üKý ×� ý
�W×�BDC ü ×��W× ü ×y
 þ × û × ý �RüÈý �´
 � ×y
 -�þÿý�-uý ��ý × üÈû/ý � ü � ý BD� ü�g�+	� � ýYø7�w£ I ý ×�� ý ��Q)
��	�rC ý × i�ý�� ' � L
-uý × ü�ý ��� ý~þ�û × ý ! ý �oit+�üÈþ ×BDC�� ý~û CA
 þ- �W×�BDC ü 
 + E ?FgKý × þ �A
 û �	� �Rü ×3 ý3ú�û�ü�ý2þÿþ ý L > ý�� � �2ý�+ 3 û × ý
��· ý � û ×BDC üÈþ ×BDC,
 +�ü � i 
 ü × û BDC i × ü � ý�i�� ×�BDC ü ×3 ý � > ý���ü ×�W× ü ×
 þ × û × ý���ü CA
 ü2ø|¥

æ
	 æ{	�I `�ê�õ à�í~ñ�öuê|ã�î�ß±â�à�í~ã
03× ý~û�ý�� 03× ý � û�ü�g × � �s��×BDC ü !�� i²��� L �v� � ü ����� þ þ �W× ��ý � ü 3 ý � +�üo�~ü ?Eû ���	� ý�� �s� +r� !�� i���� ��L
ü ����� þ þ � ý�� � × ü/��+ �	3 û�û BDCW×�BDC ü2ø 03× ý~û�ý�g × � �w
 -:ý�� @+	-uý � �W× ý 08
 ��ûRüÈý~þÿþ+ �	3 û�û BDCW×BDC ü(û BDC þ × ý ¨�L
þ ×�BDCw�	��BDC¢!����¢� ý � �v� � ü ����� þ þÿý �)� ý � '&� g�ý �	� + �	3 û�û BDC�×BDC ü 3 ý � +�ü/�~ü ?Fû �V�	
�¨"
 + BDC©� ý��
�:� 
�� û � � ��ü ��× ý � û�ü�-:ý � @� ü ×3 ü5g × � � ø

ú�ûKý T�× û�ü × ý �Rü 
���� ý �´� ��×�! ý���û × ü @
 ü Q}
��	�	C ý × i ý ×� ý J i � þÿý�i�ý � ü 
 ü ×���_
 + ¨ ý � CA
 þ�- !����
ú�û�ü�ý2þÿþ ý�? �W× ý ��× ý H + �	� ü ×���A
 þ × ü @
 ü 
 þÿû ú�û�ü�ý2þÿþ ý L ILK�PY`>P5a�P5OLR LNH + �	� ü ×��� ý � ��+	� � ý�� E�@+ 3 + �	3
û�ü�ý2þ þ ü)ø 03× ýql � i�i�+ �W×��H
 ü ×����}�A�r� ý~ü �	� �Rü @+	-uý ��� �W× TUL � ��BD� ýlüÈû û�ü 
 ü�ü2ø J(�;' + 3 ý � û BDC ý ×�
3 ý �	� i�i�ý � g�+	� � ý �W× ý2û�ý J i � þÿý�i�ý � ü 
 ü ×����"�	��BDCw�W×BDC ü2ø #&
�BDCbQ)
��r�	C ý × i�ý��Oú ×�� û BDC @
�L
ü/��+ �	3 û � þÿþ üÈý �W× ý2û�ý J i � þÿý i�ý � ü 
 ü ×����"� +r� ×�}� ý � HA� �oi ! ý �hg�ý �	� ý~ü8gKý � � ý � ? ×�,� ý �Õû × ý
� +r��n�ý × ü !�� ��þ × ý 3 ü ? �A
 û ×BDCª�W× ý û BDC þ ý BDC üÈý ×�� ü�ý � � ý � ü/�o+ � üo+	� × ý �2+ �	3w
 þÿû ý ×�ëMÕ×��	� ý�� �W× û
E�@+	�Pý ! ý � üo+Wý2þ þÿý Q}�F��×��A�H
 ü ×��� ý � ý �hg�ý × û�ý �)�¶@+r� E üÈý�ø
� ¼u�¨���l��¢|�R½��y��� ���1�¤ ¢|���K�Y¬)¬l½���������� ³ �¡�����l��½��wX f3m V m*-�m5/ 4Efdf5mEf Éi¿��·�y�
����ÁR � �R®~�����1¢|�R���1�R�
�V fY034 Ã|�
¬�½ ¾¬~����¢|���Jzp��¬¡�
¬~²l¬~½�½�¤P�l��������������¬l� ¬l�
�?�R�����Jzp��¬¡��¬l²l¬~½�½�� �R��½����
�Y�R���l��¢|½����®��¡���É



X

æ
	 æ{	 X   âEß«ã|âUê�â�¡�å:�õ à�òUá�ß�\�]¡N�â�]�á±âEà�î�âëð�ñ�âEòUß«ó�ô�õ�ã�ß±öuà�âEà
ú ×� ý 3e
�� �2ý % ý ×�C ý !���� ��� L l � i � ��� ý � üÈý � + �	�V03× ý � ûRüÈý2þ ý i�ý � ü�ý � ? �W× ý !���� ����-uý �¹@��L
ü ×�3 ü�gKý � � ý � ?uû ×��	�"�	��BDC}3e
 � �W×BDC ü !�� � CA
��	� ý � ø MÕ× ý �2-:ý ×°CA
��	� ý2þ üµý~ûµû ×BDC +	i¢G
�q� ��ïD[\ð�Ý�	 08
 û 03× ý � û�üÈý~þÿý�i�ý � ü ED@+r� ��× ý 0 +	� BDCrE�@+ C �2+ �	3�� ý2û 6³� i�i × ü)ø

£�úyûPý T�× û�ü × ý���üPý ×� ý(ú�ûRüÈý2þ þÿý L �F� ý � ×��A�H
 ü ×����ED@+r�£ý ×�� ý @
 þ üÈý ��ý � ý ��û ×�����!����)656�%Ì
 +�û
� ý�� 03× � þ � i 
 �2-:ý × ü8« '&�	� X ùk¬
ø 03× ý 0 ý �A��× ü ×����V!����¢656�%§CA
 üOû ×BDC û�ý × ü � ý�i 
 þÿþÿý�� L
�W×��	3 ûPý�� C ý�-Wþ ×�BDC,! ý � @
��	� ý �Rü)ø~¥

� öuä?ã�ß
à�åWïk£�öÝP ñ�öuà�âEà:ã|âxî�âEí�`�b(ï~ð°[�L¤	 03× ý l � i � ��� ý � üÈý � ý~û � '�{ ? �W× ý �W× ý
#&
�BDC � ×�BDC üÈý � ? �W× ý 
 i 08
 ��ûRüÈý2þ þ+ �r3 û L�J(� ü�ý � 
�� ü ×��� û � + �	� ü 
��	��� isi�ý � ? 
����W× ý
� ×BDC ü ×3 ý � '�{OL l � i � ��� ý � üÈý8gKý × üÈý � ! ý���üÈý × þ ü)ø

£\öuà�ô�õ�ã)â�à�õ�ã�ß±öuà�í¡ï��pð�âEñ�õWê�õ�ã�ß±öuà�í~ôuöÝP ñ�öuà�âEà:ã|âbî�â�í�`�b(ïlð�[�L¤	 03× ýUl � i � ��� ý ��L
ü�ý � ý2û � '�{ ? �W× ý_i�ý C ��ý���ý 
 - 3 ý C ý �	� ý #U
�BDC � ×�BDC ü�ý � � +bý ×�� ý �(ý ×� � ×3 ý � � +Wû 
 i L
i�ý �rE�
�¨ ü)+ �	� 
��	��� i�i�ý �	� ý©g × ý � ý �\üo��ý �	� ü)ø_£ 0 +	� BDC �W× ý¦nK+Wû 
 isi�ý �rE�
 û�ûo+ �	3
g × � �V!E× ý2þ¹l � i�i�+ ��×�H
 ü ×���� û �É! ý � C ý 
���×��"� ý �,�W× ý � ý ��ý � � BDCW×�BDC ü�ý � ý ×�	3 ý2û � 
 ��ü2ø|¥

M~à�ß«ã�ß±õ á
ß�í)ß±âUê�ä�à�å:í~ôuöÝP ñ�öuà�âEà:ã|âSî�â�í�`�b(ïlð�[�L¤	 03× ý;l � i � ��� ý � üÈý � ý~û � '�{ ? �W× ý
+ � i × ü�üÈý~þ- 
 � �A
�BDC;� ý � ú��o�~ý + 3 + �	3"� ý2û � '�{u�W× ý ' û�û � � ×
 ü ×����¢
 + E - 
 +�ü ? ×�r� ý i
û × ý �A
 û '�6 � ú L(03× ý � û�ü�ý2þÿý�i�ý � ü1ý � ü�û � ��ý BDC ý �	��
�� û�ü�ý +Wý���ü2ø�ú�-:ý � û � i�+ ¨ + � i × ü L
ü�ý2þ- 
 � !����bI ý~ý �	�W×�3 + �	3V� ý2û � '�{ g × ý � ý��o+	i '�6 � ú 
��	3 ý2ûRüÈý�+Wý �RüSg�ý�� � ý � ?�+	i
�W× ý ' û�û � � ×y
 ü ×���,
 -	��+	- 
 +�ý � ø

¥ ïD[\ð�Ý�	 ú ×�,03× ý � ûRüÈý2þ ý i�ý � ük? �A
 û û � ý � ×�� û BDC}E�@+	� � ý � z�ýg�ý × þ ×3 ý � ��� L(03× ý � û�ü L(# +�üo�2ý��
× û�ü)ø

¦ `�b ï/[\ðFÝ�§ ú ×��ª03× ý � û�ü�ý2þ ý i�ý � ük? �A
 û ×�r� ý � CA
 þ- ý ×�� ý2û � ×��	3 þÿý ' û�û ��B2×
 ü ×����¦{ -Oz�ý B ü�û
£ � '�{ ¥ ý ×�� ý ý ×�rE�
�BDC ý ' -r- × þ � + �	3)!����d03× ý � û�ü � � × i × ü ×G! ý �;
 + E �v� � ü ����� þ þ �A
 ü�ý ��L
ý ×�	C ý × ü�ý � £¤+ �	� � +r� @+ BD� ¥ � +	� BDCrE�@+ C �Rü)ø 03× ý H + �	� ü ×���A
 þ × ü @
 ü × ûRü���g 
 ��-uý ��ý × üÈû ×��
� ý�� #µJ � � L�� ý���û ×���.� ý ����� L �F� ý�� ×G�A�H
 ü ×����¡!�� � C	
��	� ý � ? 
 -uý � � +	� 
 + E¤3 ý~þ @� ûRü ×��
� ý � �:� 
�� û × ü ×��� ý �"� ý�� � '�6£H�L l � i � ��� ý � üÈý�ø:£ � ý�� 3 þ ý ×BDC ý�l 
 � × ü�ý2þ�÷�ø ùiø�÷�¥

¨ � '2�¢©ë%O�¨�� #�w  ')� Ð*.1+ 4 5�7�8 Î .1+�')+�"�%3$i%3"y%3�*Ú«ª Ó"Ð*%(020

I ý ×´� ý i ú � ü(g�+	� E�� ý � ' � BDCW× ü�ý � ü/+	� E�@+	� ý ×�� � 
 � 
 þ þÿý~þ × û × ý���üÈý~ûU��� g�+	� � ý 
 + BDC + � ü�ý � L
ûo+ BDC ü ?»g × ýwû ×�BDCª�W× ý2û�ý ' � BDCW× ü�ý � ü/+	� ×�±�A
 û J � {OL I�
 û × ûo��ý E ý���ý � � i �F� ý~þÿþ&£o« J � { <�ù ¬y¥ ý ×��L
� � �	� ý � þ @
�¨ ü)ø 0 ý�� J � {ÕL � ü 
��	�A
 � �qE�@+	� �W× ý � üo�o+ � üo+	� � ý � 'U� gKý �	� + �	3 û�û BDCW×BDC ü�« J � { < X�
 ¬
£ 'UR � L � ü 
��	�A
 � �
� û × ý C ý 
 + BDC l 
 � × üÈý2þ Z ø ùÉ¥Bþÿý 3 ü ��× ý � ü/�2+ � ü/+	� ED@+r�wý ×�� ý�û � þ BDC ý#ú ×��L
-uý~ü�üo+ �	3�E ý2ûRü)øPú ×�� ý � ý � 3 þÿý ×BDC �2ý ×3 ü�ý�? �	
�¨ û ×�BDC × i J � {OL � ü 
��	�A
 � � ED@+r�V��� �W× ý × i
'SR � L � ü 
��	�A
 � �}� ý �A�W× ý ��ü�ý �\I ý 3 � ×�· ý 3 ý �A
 +"g × ý � ý � �	�	� ý � ø

' -	- × þ � + �	3 ù_�~ý ×3 ü �W× ý 0 ý~ü 
�× þÿû~ø 03× ý 3 ý2û 
 i1üÈý¬)Õ�® ØOý � ü C¹@
 þ ü(ý ×�� ý"£ E ý2û�ü�ým¥ '&� � 
�C þ
!���� ��¯SÕÛKÕÛ±°�²ÉÙØ(Õ�³�ÕÛ�ø ' + E z�ý � ý i !������W× ý2û�ý � þ @
 + E üvg × ý � ý �2+	i ý ×�� ý�£ ! ý�� @
��	� ý ��þ ×BDC ýk¥



ùmx ´ Ò�ÊNË ½ ÒOÏPÏU¿�Ë�À ÊNË§Â Í(Ð©Ç Ð�Ê$Ã ½ Í(Ð�ÊRÐ�ÓÕÒvÅ�ÒyÓµÒfËOÔ{µªÇ5Â(ÒyÎ�Î

Welt

Anwendungsprozess

Offenes System

TPSU

TPPM

CPM

Anwendungsinstanz

' -r- × þ � + �	3 ùHG 03× ýëú ×� -uý~ü�üo+ �	3.!���� ��� ×� �A
 û J � {ÕL I�
 û × ûo��ý E ý ��ý � ��i ��� ý~þÿþ ×� � ý��
'U� gKý �	� + �	3 û�û BDCW×�BDC ü�û�üo�o+ � ü/+r� L � ×BDC ü)ø



´�ÞGß Í3Î�Ð��mà Þ ÁOÍ3Î�Ð ùiù

'U� � 
�C þ !����·¶ Û¹¸³ÕÛÝÜHº�Û¼»HÙ¾½ÝÖi�Y¿HÕDÙDÙmÕÛ 
 -Fø ¯ ý � ý � ¶ Û¹¸³ÕÛÝÜHºFÛ¼»HÙ¾½ÝÖi�Y¿HÕÁÀ �H
��	��E�@+	�³n�g�ý BD� ý
� ý��wl � i�i�+ �W×���
 ü ×��� i × ü 
��r� ý ��ý �Â¶ Û¹¸³ÕÛÝÜHº�Û¼»HÙ¾½ÝÖk�Y¿HÕDÙDÙmÕÛ ¶ Û¹¸³ÕÛÝÜHº�Û¼»HÙ×®ÛrÙØ�Ã�Û¼¿HÕÛ
ý � ü CA
 þ ü�ý � ø J i H�
 þ þÿý !���� ��� �H
��r� ý ×�� ýbû � þ BDC ý ý ×� ý;-uý2þ × ý�- ×3 ý 'U� � 
�C þ !���� � 
�
�L
��ý ��
 +�û³��� L$03× ý � ûRü � +�ü/�~ý � ×� ûRü 
�� �~ý �ÅÄ
Æ °�Ç�È�+ �r� ��� L ��� � ü ����� þÿþ�i 
 û BDCW×� ý �W×�� û�ü 
�� �2ý �Ä
ÆJÆJÉ ý � ü CA
 þ üÈý � ? û � g × ý 3 ý �A
 +�ý ×� ý J(� û�ü 
�� � ý ×� ý���l 
��A
 þ � � � ü ����� þÿþi 
 û BDCW×� ýËÊ ÆJÉ ø
£ 03× ý 6 � Q6× û�ü E�@+	� �A
 û % ý B��É! ý � � !���� �»� 
�� û 
�� ü ×��� ý � � +WûRü @
��	��×3 ø~¥

Ì5ï2ð ÍÏÎ�÷Ð��òKï�ÑÒÍÏÎ�÷
03× ý � ü/�2+ � ü/+	� � ý � '&� g�ý �	� + �	3 û�û BDC�×BDC ü × i J � {OL I�
 û × ûo��ý E ý���ý � � i �F� ý~þÿþ¸£o« J � { <�ù ¬y¥vg × � �
× i 'UR � L � ü 
��	�A
 � � £2« J � { < X�
 ¬�? 
 �	� þ ×�Bk
 ü ×��� þ 
 � ý ��û�üo�o+ B ü/+	��ým¥ E ý~û�ü 3 ý2þ ý 3 ü2øYú � üÈû � ��ý BDC ý �	�
g�+	� � ý �W× ý~û�ý � � ü 
��	�A
 � � i × üPû�ý ×� ý�� I ý 3 � ×�· û2gKý2þ ü�-:ý ×°� ý��Õú � ü(g ×BD� þ�+ �	3�� ý ��£ ×��	� ý���ý � ¥
� üo�o+ � ü/+r� !���� ���Ì� + 3 �o+ �	� ý 3 ý~þÿý 3 ü)ø¹> @
�C ��ý �	�ª�W× ý2û�ý � ú � ü(g ×�BD� þ�+ �	3 ûRüÈý~þÿþ ü�ý�û ×BDC±C ý � L

 +Wû�? �A
�¨ û�ý ×� ý I ý 3 � ×�· ý E�@+	�&��� �W×�BDC ü 
 +Wû2��ý ×�BDC ý �r� g 
 ��ý � ?:û �V�A
�¨w×�w� ý�� HA� þ 3 ý�i × ü
ý ×�� ý � @�&-uý � 
 �o-uý × ü/+ �r3 + �	� úv�hg�ý × ü�ý �o+ �	3 -uý 3����r� ý � g�+r� � ý�? �W× ý&��+	i�T 'UR � L � ü 
��	�A
 � �
£o« J � {(X ù 
 ¬�?�ý T ü�ý �	� ý �d
 �	� þ ×B 
 ü ×���� þ 
 � ý�� ûRü/�2+ B üo+	��ýk¥ E�@+ C ��ý � û � þÿþ
øK> @
�C ��ý �	�¦� ý �1ú � ü L
g ×BD� þ�+ �	3q!���� ��� û�ý~þ-WûRüÕûRü 
��r�)�W× ý2û�ý ú��2gKý × üÈý��o+ �	3�
 -uý � �	��BDC}�W×�BDC ü&��+	� � ý � ED@+ 3 + �	3 ?
û ���A
�¨ ?|û ��3 +�ü�ý2û 3i×��	3 ? � ý�� 'SR � L � ü 
��	�	
 � ��! ý��2gKý �	� ýlü¸g�+	� � ýYø ' + E û�ý ×� ý�� I ý 3 � ×�· û2gKý2þ ü
- 
 +�ü � ý � � ü 
��	�A
 � �"ED@+r����� 
 + E ø

J i�T 'SR � L � ü 
��	�A
 � � g�ý�� � ý �d
 þÿû � ý � 
 þÿþ 3 ý i�ý ×�� ý �2+ �	3"�W× ýs�g�ý ×³� ý�+Wý � l ��� �~ý � ü�ý
� ý~û 'U� gKý �	� + �	3 û ��× ý � û�ü � -�z�ý � üÈý~û ' � { £ 
 �r� þ ×�Bk
 ü ×��� û�ý�� !E×B ý � -Oz�ý B üD¥´+ �r�V� ý � � üÈý�+Wý � L
E + �	� ü ×���±6£H £ B ��� üo� � þ E + �	B ü ×��� ¥Oý ×�	3 ý E�@+ C �Rük? �A
HE�@+	� ý � ü E�
 þ þÿý �¢�W× ýq- × û C ý�� ×3 ý � ?Fû � ý�� × L
ý2þ þÿý���ý � l ��� �2ý � üÈý � ý2ûµú ×� �2ý2þ 
 û�û � � ×
 ü ×���� û � -�z�ý � ü�ý2û � '�{ £�û ×��	3 þ ý 
 û�û �FB~×y
 ü ×����� -�z�ý B ü�¥�?
� ý�� Q ý C � 
 û�û � � ×
 ü ×���� û�ûRüÈý�+Wý � E + �	� ü ×�����Q}'�6£H £�i�+�þ ü × � þÿý 
 û�û �FB~×y
 ü ×���¢B���� ü/� � þ E + �	B ü × L
��� ¥_+ �	�µ� ý �wú ×�� �2ý~þ 
 û�û � � ×y
 ü ×��� û�û�ü�ý +Wý�� E + �r� ü ×��� � '�6£H £±û ×�r3 þÿý 
 û�û �FB~×y
 ü ×���¡B ��� üo� � þ
E + �	B ü ×���� ¥lø

ú ×��' � {k× ûRü�ý ×� ý � ý � 
 þÿþ 3 ý i�ý ×�� ý �2+ �	3 ý ×�� ý2û � '�{ + �	� ý ×� ý2û 'U� g�ý �	� + �r3 û �W× ý � ûRü L
ý2þ ý i�ý � üÈý~û ' � úPø�ú ×�� ý 'U� g�ý �	� + �r3 û ×�� û�ü 
�� � ' ú ý � ü C¹@
 þ ü�ý ×���F� ý �qi�ý C ��ý���ý ' � { û~ø
' � { û�û�ý2þ�-Wû�ü û ×��	� ��ý � +	��û ×�!u
 + E¤3 ý - 
 +�ü)ø � × ý ý � ü CA
 þ üÈý � ý ×����F� ý ��i�ý C ��ý ��ý ' � ú�û
+ �	� V��F� ý �5g�ý × ü�ý ��ý ' � { û ? �A
 ��+\ý � ü CA
 þ üÈý � û × ý ý ×�� ý � üÈý�+Wý � E + �	� ü ×����)6£H ø(Ó

ú ×� ý � üÈý�+Wý � E + �	� ü ×����V6£H × ûRüKý ×� ýUnK+Wû 
 isi�ý �FE�
 û�û2+ �	3�� ý �³l ��� �2ý � üÈý � ý � Q ý C � 
 û L
û � � ×y
 ü ×��� û�ûRüÈý +�ý � E + �	� ü ×��� Q}'�6£H + �	�s� ý �Kú ×� �~ý2þ 
 û�û � � ×y
 ü ×��� û�ûRüÈý +�ý � E + �	� ü ×��� � '�6£H ø
>ëý × ü�ý � CW×� û�ü�ý +Wý���üµû × ý � + �}�W×�BDC ü � +	� ' � ú�û ?pû ���r� ý � �w
 + BDC,' � { û~ø

HU@+	� �W× ý ú � ü(g ×BD� þ+ �	3.� ý�� � üo�o+ � üo+	� � ý~û � 
 � 
 þ þÿý2þ × û × ý �RüÈý � ����g�+	� � ýëý � üÈû BDCW× ý L
� ý � ?Fû ×�BDC©�W×BDC ü 
 i ú � ü(g�+	� EÈE�@+	� � ý � T 'SR � L � ü 
��r�A
 � � ��+ � � × ý � ü × ý ��ý � ?�û ���	� ý�� �;
 i
'SR � L � ü 
��	�A
 � � øiú���ûRüÈý � ûv- 
 û × ý �Rü �W× ý 3 ý2û 
 i1üÈý I ý 3 � ×�· û2gKý2þ ü × i ��� L � ü 
��	�A
 � ��
 + EÝ� ý i
'SR � L � ü 
��	�A
 � � ?�û ���A
�¨ ý ×�� ý&+ri E�
��r3 ��ý ×BDC ýU�&i�-uý � ý �	� + �	3 i × ü � ý��5�(ý E�
�C � !������ ý � L
gKý BDC û�þ+ �	3 ý � -uý × û � @
 üÈý���ý ��� ý � 3 þÿý ×�BDC ý ���	� ü(gKý �	��×3U3 ý�gKý2û�ý � g @
 ��ýYø 03× ý~û:-uý~üo� ×G· ü�ý -uý �EL
û �)
 + BDCª��× ý #U
 i�ý � û 3 ý�-	+ �	3*×��±� ý � -uý ��ý × üÈû ý T�× ûRü × ý���ý �	� ý � úyûRüÈý~þÿþÿý L �F� ý � ×��A�H
 ü ×��� ý � ø
Ô �����P�R���|� �~�����R�1§ ¾�l½�½��lÃé��� ¢��R����� �Y�R���R������¢|���P���)À��R��¢|���®~�
�����±���¡��Á£��¼\�R����� Ä2�
����R�
� ���²2����¬~�ÖÕ�§

���¢Y¹È¬|¢|�R�y���)À:����¢|���®2�
¢��������±���R½��R¤£�R�2���£�¨Ä|¼*�Y���
�Ç��ÁN��ÃEÀ:����¢|���1¢��l¢|������1�����
���������R�Y�R�UÃU¢���6(¢��l����¼
¢��l���3�2��?®l�R���¡O�R���O�¨Ä*×#���2�
�E¾�l½Ç�����¢Õ¤P�l�O¢|���y��¼w¤£���������
��¤ ��Ä*×b� ¢|�R�2�
�('�Á���������É



ù�÷ Ø Â3ÊNÒ�Í3Ó3Ö�ÌÕÊ2Ï�ÒvÆwÏU¿�Ó Ñ´ÇPËÞÏ»Ä

� �r� ��gKý × ü�ý � û�û�ü 
��	� T 'UR � �	�FBDCV��×BDC ü ×�� ý ×�� ý � 3 ý �¶@+ 3 ý �r�"
 +Wû 3 ý ��ý ×�E ü�ý ��� ý ��û ×���� � +r�
� ý � E�@+ 3 + �r3 ø

03× ý ' � BDCW× üÈý � üo+	� � ý~û5-:ý~û�üÈý C ý �r� ý � ��� L � ü 
��	�A
 � � û û�ý2þ�-Wû�ü þ @
�¨ ü�û ×BDC ��ý BDC ü 3 +�ü�i × ü
� ý�i 'SR � L � ü 
��	�	
 � � � +	� 0 ý BD� + �	3 -	� ×�	3 ý � ?éû ��E ý � � i 
��q�A
k!�����
 -Wû × ý C ü ? �	
�¨�� ý �´��� L
03× ý � û�ü � +�ü/�~ý ����� � � 
 + BDC ý ×� ��ý × þ � ý � 'U� gKý �	� + �	3 û ×�� û�ü 
�� � ' ú�û�ý ×� i�+ ¨ ø �ÁÙ

Ì5ï(î ÷&øtô¹ù¹ú$û�ü¶ý¶óAú$þ³ÿÚ�8ô|�Û���wö�ñwúhÿ��tô°óFóN�8ÿÝÜ ú2ÿ�ñ}ò�órô»õhõ$ô
03× ý�ú ×� -:ýlü�üo+ �	38!���� ��� ×�_�A
 û { � J�LNI�
 û × û2��ý E ý ��ý � � i ��� ý2þ þ 
 +Wû ' -	- × þ � + �r3 ùPþ @
�¨ ü�û ×�BDC
!�� þÿþ ��� i�i�ý �s�W× ��ý � ü ×� ú�û�ü�ý2þÿþ ý @+r-:ý���ü/� 
�3 ý � ø ' -	- × þ � + �r3 ÷��2ý ×�3 ü �W× ý 3 ý�g @
�C þ ü�ýOú�û�ü�ý2þ þÿý L
Q}��� +Wþ û�ü/�2+ � ü/+	�~ø Q)
�� ! ý�� 3 þ ý ×�BDC ý �W× ý¢-uý ×�� ý � ' -	- × þ � + �	3 ý � øS£ 03× ý ×�	� ý���ý � üo�o+ � üo+	�
!���� ��� × û�ü ×��' -	- × þ � + �r3 ÷ �r�FBDC���×BDC ü �A
 � 3 ý2ûRüÈý~þÿþ ü ? �A
 g × � ×� l 
 � × ü�ý2þ�f 
 +Wû E @+ C ��þ ×�BDC
�A
 � 
 + E ý ×��	3 ý C ý � g�ý�� � ý � ø|¥

Þ ß '2% à6"yÛ�Ø#'~�¨%8Òw�� #" Ù�Ó�� 9<;

03× ý ����� �2ý � ü/+�ý2þÿþ ý ' � BDCW× ü�ý � ü/+r� !���� ��� þ @
�¨ üfû ×�BDCV
 +Wû´��gKý ×K� ��ü C	��3����	
 þÿý � � ×�BDC üÈý � -:ý L
û BDC ��ý × -:ý � ? 
 +�û � ý � 03× ý � ûRü L � ×BDC ü¸+ �	��
 +Wû � ý�� � ×BDC ü � ý � 'U� gKý �	� + �	3 û�û BDCW×�BDC ü�û�üo�o+ � ü/+r�
� ý~û { � J�L I�
 û × ûo��ý E ý ��ý � ��i ��� ý~þÿþÿû~ø

03× ý 03× ý � ûRü L � ×BDC ü × û�ü ×��V' -	- × þ � + �	3BZ -uý2û BDC � × ý -uý � øpú�û 3i× -�ü5i�ý C ��ý ��ý8��� L(03× ý � û�ü L
� +�ü/�~ý � ×� ûRü 
�� �~ý � ��� � � J ? �W× ý �W× ý 03× ý � û�üÈý � ý2ûU��� L(03× ý � û�ü�ý �o-r� ×�r3 ý ��ûS��� � � � +�üo�2ý � ø
0 ý ����� L$03× ý � ûRüÈý �2-	� ×��	3 ý�� û�ý2þ-�û�ü × û�ü�g × ý � ý �o+ri ×�� i�ý C ��ý ��ý�l � i � ��� ý � üÈý � û�üo�o+ � üo+ L
� × ý �Rük? �W× ý 
 + E:� ý i 03× ý � û�ü � ý ��ü × ý E ý���ý � � BDCW×BDC ü�ý � ù8- × û51 � ý2û J � {ÕL I�
 û × ûo��ý E ý ��ý � ��i ��L
� ý~þÿþÿû 
 + E - 
 +�ý � ø 03× ýt� @
 +	i�þ ×BDC ý � ý ��ü�ý × þ+ �	3 û � × ý~þ ü ×��¢�W× ý~û�ý�� � ×BDC ü � +	� ×� û ��E ý � � ý ×� ý
%�� þÿþ ý�? 
 þ û �A
�¨&�W× ý³l � i � ��� ý � üÈý �t� ý2û¸��� L(03× ý � û�üÈý��o-	� ×�	3 ý ��û�? �W× ýKý ×� ý � ý ×�� �2ý~þ � ý � ��� L
03× ý � û�ü � +�ü/�~ý ��-:ý �W× ý � ý � ?¹+ � ü�ý ��ý ×�A
��	� ý � � +	� @+r-:ý�� ��× ý�l � isit+ �W×�H
 ü ×��� û �W× ý � ûRüÈý � ý��
ü × ý E ý���ý � � BDCW×�BDC üÈý �,! ý��o-	+ �r� ý � û ×�	� ?	+ �	�,�W×BDC ü �W× ��ý � ü ��� isi�+ �W× � × ý ��ý �"� @���	� ý � ø

03× ý � ×BDC ü � ý�� 'U� gKý �	� + �	3 û�û BDCW×BDC ü�û�ü/�2+ � ü/+	� CA
 ü�ü�ý � g × �»-:ý���ý × üÈû ×� l 
 � × üÈý~þ Z £ ! ý � L
3 þ ý ×BDC ý ' -	- × þ � + �	3 ùÉ¥µý ×�r3 ý �	� isi�ý � ? 
 þ û&g × � �W× ý1ú ×�� -:ýlü�ü/+ �	3V!���� ��� ×�¢�A
 û { � J�L
I�
 û × û2��ý E ý���ý � � i �F� ý2þÿþ&-:ý~û BDC � × ý�-:ý � C	
 -:ý � ø J(�a' -	- × þ � + �	3 * × û�ü �W× ý � ü/�2+ � ü/+	��ý ×� ý��¶ Û¹¸³ÕÛÝÜHº�Û¼»HÙ×®ÛrÙØáÃ�Û¼¿ � + �.�r�FBDC ý ×� i 
 þ E ý ×�� ý � 
 + E¤3 ý~û BDC þ @+Wû�û�ý2þ ü)ø Q)
�� ý�� � ý �	� ük? �	
�¨
�W× ý±-uý ×�� ý � �v� � ü ����� þ þi 
 û BDCW×�� ý � ���v� Q + �	� 6 � Q gKý × ü�ý �,+ � üÈý�� 3 þ × ý � ý ��ü\û ×��	��×��
z�ý�gKý × þÿû 3 ý �	
 +ëý ×� ý Q ý C � 
 û�û � � ×y
 ü ×��� û�û�ü�ý +Wý�� E + �r� ü ×���âÉ¤¶ Êyã £¤i�+Wþ ü × � þ ý 
 û�û �FB~×y
 ü ×���
B ��� üo� � þ E + �	B ü ×��� ¥U+ �	� ý ×� ý ! ý � @
��	� ý ��þ ×�BDC ý 'U� � 
�C þ !���� ú ×� �~ý2þ 
 û�û � � ×
 ü ×���� û � -�z�ý � üÈý �° ¶�ä £±û ×��	3 þÿý 
 û�û ��B2×y
 ü ×���}� -Oz�ý B üD¥lø 03× ý � '�{ û3ý � ü CA
 þ ü�ý � g × ý � ý �o+ri ý ×� ý1ú ×�� �2ý~þ 
 û�û ��L
� ×
 ü ×���� û�û�üÈý�+Wý � E + �	� ü ×���� ° ¶ Êyã�£�û ×�	3 þ ý 
 û�û ��B2×
 ü ×����;B ��� ü/� � þ E + �	B ü ×��� ¥�+ �	� i�ý C ��ý ��ý
'U� gKý �	� + �	3 û �W× ý � û�ü�ý2þÿý�i�ý � üÈý"£ ' � ú�ûD¥¡ø
�#å �����w!{zpª �����������y�����y�)��y�������R�����l½��B¢|���f��¼*Æ~�R�
� ¾�®l���l��ÃU�
¬(¢��16 ¢��R��A�|�
Á��R�f�l����Ö!E����½u¢��R�f��¼

�
�R��� ¤f36�É|��������½ ¾�16¡�F��� ���µ�l������¢��~¢|������ �������2��� ��������®~�R�UÃ2¢��16�¢|�R�
!{z:Ä|Åx¢|��� °±������®~�Ýæ�ç�èêé~�R�������F���2À��R��ª
¢|���®~�
¯��
¬~ÁR���
�
����� �±��Ã�¢|�R�y!E���¡�����¡²2����¬~����Æ~�R���¡�������Ç�����®�¢|������|��¾����
��Ã����¢3¢|�R��¢����
���¡½��(�¡|� ®~�
���¢O�
�R�������"�¬l¤£¤K�����²È�¡�
��¬l���
�Y��¢��l��� �����3¢����y��¼���¾�l½�½���É



ù Z

openSystem

applicationProcess

applicationEntity

world

' -r- × þ � + �	3 ÷¼G 03× ýOúyûRüÈý~þÿþÿý LRQ}��� +Wþ û�üo�o+ � ü/+r� ? ��× ý �W× ý ú ×� -:ýlü�üo+ �	3�!���� ��� ×���A
 û { � J�L
I�
 û × û2��ý E ý���ý � � i �F� ý2þÿþ 
 -	- × þ � ýlü)ø



ùk* ë ÒyËBÏ�¾ ¿�Ó�Å�Â(ÒyÓÌÄuÍ3Ó Í3Î�Î�ÒfÎ?ÊRÐ�ÊNÒyÓµÏ�ÒyË Ï»Ä´Ã�Í3Ó(Ö�ÌµÊ2Ï�ÒvÆ ÏU¿�Ó

CPM TPPM

TPSUI

CPM

TPSUI

TPPM

TPSP

Schicht 1-6

' -	- × þ � + �	3 Z G 03× ý 03× ý � û�ü L � ×�BDC ü 
 + E¸�W× ý ' � BDCW× ü�ý � ü/+	� !���� ����ø

ì � � �F�  #"�$ Ð*%("!,*./"�.10)02%(0)'2+�'2%("���%3� 9 ;¦8 à6"yÛ�Ø#'~�¨%8Òw�� #"

J(�¢�W× ý2û�ý�i l 
 � × üÈý~þ:gKý � � ý �©�W× ý/ú � ü(g�+	� E û�ý � üÈû BDC ý ×�� + �	3 ý � -uý2û BDC � × ý -uý � ? ��× ýt-uý ×»� ý i
ú � ü(g�+	� E�E�@+	� ý ×�� � 
 � 
 þ þÿý2þ × û × ý �RüÈý~û���� 3 ý~üo� ��· ý � g�+	� � ý � ø J(� l 
 � × ü�ý2þ&f�ø ù,g × � � ý ×� ý
��ý × þ�i�ý �	3 ý � ý � H + �	� ü ×����A
 þ × ü @
 ü !���� ��� E @+r�Pý ×� ý(ý ��ûRüÈý J i � þÿý�i�ý � ü × ý��o+ �	3 û � CA
 û�ý 
 +Wû L
3 ýg @
�C þ ü ? ×� l 
 � × üÈý~þrfEø ÷5g�ý�� � ý ����× ý´i @��3 þ ×BDC ý � l 
��	�W×�	
 üÈý �tE @+	��ý ×� ý�� 
 � 
 þ þÿý2þ × û × ý �2+ �	3
×� ý � ü ×G� � × ý ��ü ? ×�� l 
 � × ü�ý2þ¸f�ø Z g × � �©
 + E ý ×�W×�3 ý I ý2û ���	� ý � C ý × üÈý �±� ý���nK+Wû�ü 
��	� û2i 
 û BDCW× L
� ý � ý ×�	3 ý 3e
��	3 ý � ? ��× ý ×��	� ý � CA
 þ�- !���� ��� !�� � ��� isi�ý � ? ×� l 
 � × üÈý2þ�f�ø=*�g × � �"�W× ý � 
 � L

 þ þÿý2þ ý ' � BDC�× üÈý � ü/+	� 
 + E ú�û�ü�ý2þÿþ ý 
 - 3 ý - × þ � ýlük? ×� l 
 � × ü�ý2þ»f�ø~f�g × � � + � üÈý���û2+ BDC ük?°g × ý !E× ý2þ
# ý�-:ý � þ @
 + �A3�� ý × ü ×��a�W× ý~û�ý�� 
 - 3 ý - × þ � ý~üÈý �a' � BDCW× ü�ý � ü/+	�"i @��3 þ ×BDC�× û�ü ? ×� l 
 � × üÈý~þ8f�ø=1
g × � �V
 + E¹��× ý J(� ü�ý 3 � 
 ü ×������ ý�� 08
 ��ûRüÈý~þÿþ+ �	3 û L + �r�V� ý � � × ü/��+ �	3 û�û BDCW×�BDC ü ×���W× ý3ú�û�ü�ý2þ þÿý L
�F� ý � ×��A�H
 ü ×��� ý ×�	3 ý 3e
��	3 ý � ? ×�� l 
 � × ü�ý2þ¹fEø|9�gKý � � ý �}�W× ý '&� gKý �r� + �	3 û �W× ý � û�ü�ý2þ ý i�ý � üÈý
£ ' � ú�ûD¥È-uý~üo� 
�BDC ü�ý~ük?F+ �	� ×�� l 
 � × üÈý2þ�f�ø=<�g × � ���	
 � 3 ý~û�ü�ý2þÿþ ük? ×� g × ý�gKý × üÈ-uý ��ý × ü�û !�� � CA
��EL
� ý � ý1ú�ûRüÈý2þ þÿý L �F� ý � ×��A�H
 ü ×��� ý ��! ý��2gKý �	� ýlüUgKý � � ý �}�����	� ü�ý � ø

í�ï2ð ÍÒ�Sò¼îªýJï8õqô:ú2ÿSô|�Ï�sô:úhõtðuô:ÿÝÜÈôÂ�8ô|�òñD�8ÿSü�óAú$þ³ÿSývõhú�ó\óý¶ó
�&i ×�8� ý���ý���ûRüÈý � � CA
 û�ý � ý~û:�v� � z�ý � ü�ý2û¶-uý ��ý × üÈû?ý ×�� ý 
 -Wþ 
 + ·¸@
�CW×�3 ý � ý ��û ×������ ý2û � 
 � 
 þÿþ ý L
þ × û × ý ��ü�ý � ���¡��+ ý � CA
 þ üÈý � ?�g�+	� � ý ED@+	� �W× ý~û�ý � ý ��ûRüÈý � � BDC � × ü�ü�ý ×� ý ×�� û ×�BDC�3 ý2û BDC þ � û�û�ý � ý
��ý × þ�i�ý �	3 ý � ý � H + �r� ü ×���	
 þ × ü @
 ü !���� ��� 
 +�û 3 ýg @
�C þ ü2ø³��� × ûRü ��C	� ý CW×��o×� i�ý C ��ý ��ý
H + �	� ü ×���� û�ý ×�rC ý × üÈý � £ H �µû ? E + �	B ü ×���	
 þ»+ �W× ü�ûD¥ 
 + E¤3 ý~ü�ý × þ ük? ��× ý ��×BDC ü 
 þ þÿý ×� z�ý � ý�� J i L
� þ ý i�ý � ü 
 ü ×���"!�� � CA
��r� ý � û�ý ×� i @+Wû�û�ý � ?K+ �	�)� ý ��ý �bI ý���ý × üÈûRüÈý2þ þ+ �r3 -uý ×:� ý i ' + E - 
 +
ý ×�� ý � ' û�û � � ×
 ü ×���� @+	-:ý�� � ý ��'U� gKý �	� + �	3 û ����� üÈý T ü 
 +Wû 3 ý CA
��	� ý2þ ü�g × � � ø 03× ýPý ×�� �2ý~þ � ý �



ëOÞGß Í���àEô¸é�õrã�â/æë�â/í/Ï�â/æã÷öVâDë_ørâSì	â/í&Å|��ërè�á�æ�êÉëAé�ãæ�áHùérá ùÉf

SACF

ACSE

CCRSE

TPASE

UASE

SAO

MACF

TPPM

TPSU

Anwendungsinstanz

ACSE

CCRSE

SAO

CPM

CPM-MACF

TPASESACF

' -r- × þ � + �	3 *NG 03× ý '&� g�ý �	� + �	3 û�û BDC�×BDC üÈûRü/�o+ � üo+	� L � ×BDC ü 
 + E¶�W× ý ' � BDCW× ü�ý � ü/+r� !���� ���:?
H ý ×�� û�üo�o+ � ü/+r�2ø



ùm1 ë ÒyËBÏ�¾ ¿�Ó�Å�Â(ÒyÓÌÄuÍ3Ó Í3Î�Î�ÒfÎ?ÊRÐ�ÊNÒyÓµÏ�ÒyË Ï»Ä´Ã�Í3Ó(Ö�ÌµÊ2Ï�ÒvÆ ÏU¿�Ó

H + �	� ü ×���� û�ý ×�rC ý × üÈý � û ×��	� ×�� � 
 -uý2þÿþ ý�÷ 
 + E¤3 ý E�@+ C �Rü)ø�> × ý�i 
��±�r� ��ü ý � � ý �r� ý �d�H
��	� ?
× ûRü !����,� ý �,� � ü ×����A
 þ ý �SH + �	� ü ×���� û�ý ×�rC ý × üÈý �"�W× ý 6³� i�i × ü L H � i × ü ' -WûRü 
��	�,�W× ý8+	i L
E�
��	3 ��ý ×�BDC û�ü�ýYø 08
�C ý��Èg�+	� � ýS-uý2û BDC þ � û�û�ý � ? �W× ý 6³� i�i × ü L H � ×� � C	
 û�ý/ù � ý2û��v� � z�ý � ü�ý2û
�W×�BDC üÈ� +s��ý 
 þ × û × ý���ý � ?iû ���	� ý � ��� +	� � ý ��' + E L + �	�s' -	- 
 + !����V03×
 þ ��3 ý � + �	�s�W× ý �W×�BDC ü
ü/� 
�� û 
�� ü ×��� û 3 ý~û ×�BDC ý �RüÈý @�&-uý ��üo� 
�3 + �	3_!����}08
 ü�ý � ø

H + �	� ü ×���� û�ý ×�rC ý × ü �	� ü(gKý �r�W×3 'U� � 
�C þ � ý�� 03× ý � ûRüÈý~þÿý i�ý � ü�ý
03×y
 þ ��3 +�ý � f
� CA
 ��ý �)6³��� ü/� � þ ú � x
� � þ 
 � × �2ý �}6³��� ü/� � þ ÷
MU
��	� û C	
�� ý ÷
6³� i�i × ü ùmx
6³CA
Y×�� ý � �:� 
�� û 
�B ü ×��� û x
� �rBDCA
Y×� ý � �»� 
�� û 
�B ü ×���� û ù

� 
 -:ý~þÿþÿý ÷¼G 03× ý H + �	� ü ×��� û�ý ×��	C ý × üÈý �"!���� ���

í�ï(î � ú$ôüû þwðWøtþ³ÿSô:ÿ³órô»ÿÚ�Èþ³ÿ����
�&i �W× ý ' � BDCW× ü�ý � ü/+r� !���� ��� � 
 � 
 þÿþ ý2þ × û × ý ��ý � � + � @���	� ý � ?�it+ ¨ üÈý � � +Wý���ûRü�ý ×�� i 
 þ�û ×�	��L
!�� þÿþ°+ � ü�ý ��û BDC ý ×�� - 
 ��ý�l � i � ��� ý � üÈý �V!���� ��� ×� ý � ü ×G� � × ý ��ü5gKý � � ý � ? �	
 i × ü5l 
��	��×�A
�L
üÈý ��E�@+	� �W× ý�� 
 � 
 þ þÿý~þ × û × ý��o+ �	3 ��+	� � ý�� ED@+ 3 + �	3 ûRü 
��	� ý � ø J(� � 
 -uý2þÿþ ý Z û ×��	���	��BDC ý ×� i 
 þ
�W× ý�l � i � ��� ý � üÈý �ª�A
 � 3 ý2ûRüÈý~þÿþ ü ? �W× ý�û ×BDCª
 +Wû � ý �Bú ×� -uý~ü�ü/+ �	3}!���� ��� ×�±�A
 û { � J�L
I�
 û × û2��ý E ý���ý � � i �F� ý2þÿþ?ý�� 3 ý�-:ý � ø � × ý 
 þ þÿý ��@���r� ý �w��· ý � û ×�BDC ü�þ ×�BDC,!K@� þ þ ×3_� ý -uý � þ @
 + �A3s
 � L
-uý × ü�ý � ø J(� � 
 -uý2þ þÿý�*1û ×��	���	
��	���W× ýÕý ×3 ý � üÈþ ×�BDC ý � l � i � ��� ý � üÈý �s!���� ��� 
 + E¤3 ý ED@+ C ��ük?
i × ü�ý ×�� ý � � +r�o�2ý �&I ý2û BDC ��ý × -	+ �	3�×C ��ý � ' + E¤3e
 -:ý�ø �¾� J(� g × ý�gKý × ü���g × û BDC ý �o×�C	� ý �a# ý L
-uý � þ @
 + �A3�� ý × ü�i @��3 þ ×BDC�× û�ü ?rg × � �,�	
��	��×� l 
 � × ü�ý2þ°f�ø|f_+ � üÈý���û2+ BDC ü)ø

í�ïáÌ � ú$ôþý��Sò�órývÿÝ�8òNðuý�òLÿ&ï8úhÿSô:ÿ
I ý ×A� ý �´� 
 � 
 þ þÿý2þ × û × ý �2+ �	3�!���� ���±g 
 ��ý � ý ×��W×3 ý I ý2û ���	� ý�� C ý × üÈý �w×��_� ý � nK+Wû�ü 
��	� û2i 
�L
û BDC�×� ý � ��+;-uý 
�BDC ü�ý � ? �W× ý � ý��8��� L ��� � ü ����� þ þ L � ü 
��r�A
 � � £o« J � {(X ÷H¬y¥ � ý �A��× ý �Rük? �	
"��× ý L
û�ý �W× ý ' � BDC�× üÈý � ü/+	� � ý~û � 
 � 
 þÿþ ý2þ × û × ý �RüÈý � ����û3üÈý × þGg�ý × û�ý ý � C ý -Wþ ×BDC -uý2ý ×��� + ¨ üÈý � ø Mµ× ý��
E¤� þ 3 ü � + � ý ×�� ý ' + E û�üÈý~þÿþ�+ �	3�� ý��8-:ý~û ���r� ý ��ý � ú ×�3 ý � û BDCA
�E ü�ý �±
 þÿþ ý � × i ��� L ��� � ü ����� þ þ L
� ü 
��	�A
 � � � ý �A�W× ý ��ü�ý � nK+Wû�ü 
��	� û2i 
 û BDCW×� ý �
� g × �VgKý � � ý � + � û 
 + E û × ý × i gKý × ü�ý ��ý �
× i�i�ý �Èg × ý � ý���-:ý�� × ý C ý � ø
� [ ��� 03× ý Q ý C � 
 û�û � � ×y
 ü ×��� û�û�ü�ý +Wý�� E + �	� ü ×����Q}'�6£H � ý �q��� L ��� � ü ����� þÿþi 
 û BDCW×� ý

���v� Q ý � ü C¹@
 þ ü � � �&
 + E¤3 ý�- 
 +�ü�ý i 03×y
 þ ��3 z�ýyý ×� ý � ý �hg�ý × ü�ý ��ü�ý � ý �	� þ ×BDC ý ��' +�ü ��L
� � �«�Ë!��¡�Y�R½�½��Õ¶ À?����¢ ²l�R�����OÅ��2�
�����������R� ¢|���® ÁRÀ?� �������R�B���������w�«���±���¡��ÁÕ���¢�¢��R� ³ ¬~�
²~¬l¤£¤£��� �
�
�R�¢��lÁRO®l�R¤P�~���~��Ã��¡36~�R�F�Y�R�¼!{z�Ä|Å¨¹1!{z:Ä|Å\� É



ëOÞ ´ ÂSæ�âOÔ@��à á�é�ë�ìeàö�é�à��9õ	æ�ë�âDë ùÉ9

£\öÝP ñ�öuà�âEà:ã|â L ê|ã��r`�âEß�á�^uöuà [�ä:N�åuõrJ�â
{U· ý � ý2û
��� û�ü�ý i

>ëý2þ ü £ × û�ü�ý ×� ��� û�ü�ý i !�����% ý BDC	� ý � � ? � ��E ü(g 
 ��ý�?O��ý L
� × � C ý � × ý±+ �	� @�&-uý �Rü/� 
�3 + �	3 ûoi�ý �W× ý � ? �A
 û*ý × L
� ý i � 
 ü/� !���� � ü 
��	�	
 � � û E�@+	� � ý �xJ(�rE¤� �oi 
 ü × L
��� û 
 +Wû�ü 
 +Wû BDC i × ü 
��	� ý���ý � û � þ BDC ý � �O� ûRüÈý�i�ý �
3 ý Cr� � BDC ü)ø:£2«pl(ý�� X ÷H¬y¥o¥

'U� gKý �	� + �	3 û L
� � � �2ý ¨

{U· ý � ý2û
��� û�ü�ý i

C¹@
��	3 ü !����,'U� gKý �	� + �	3V
 -

' ú J
£ '&� g�ý �	� + �	3 û L
!�� � ��� isi �W× û/¥

'U� gKý �	� + �	3 û L
� � � �2ý ¨

ý �2-	� ×��	3 ü { � J�L$03× ý � û�ü�ý ED@+	� � ý �)'U� gKý �	� + �	3 û L
� � � �2ý ¨

� 
 -:ý~þÿþ ý Z G 03× ýSl � i � ��� ý � ü�ý ��×�"� ý��Õú ×�� -uý~ü�ü/+ �r3�!���� ���

i 
 üÈý � ø 03× ý2û�ý ' +�ü � i 
 üÈý � û ×�	��3 ý ��� �	� ý2þ ü � +	� BDC û � ý�� × ý~þÿþ ývnK+Wû�ü 
��	� û @+	-uý � 3A@
��	3 ý�?
�W× ý û × ý � +	� 
 þÿþ ý 3 ý i�ý ×�� û 
 i7+ �	� û � �rBDC � ���w
 +Wû ED@+ C ��ý �w��@���	� ý � ø ¯ ý � ý � � ý � ' + L
ü � i 
 üÈý � -uý2û × ü/�lü 
 þÿûPý��2gKý × ü�ý �RüÈý � nK+Wû�ü 
��	� ý ×� ý � ý ×3 ý � ý � � 
 üo� !����"�´
 � ×
 -Wþ ý � ?
�A
 � + ��� i�i1ü �	��BDC ý ×�� � 
 ü/� �´
 � ×y
 -�þÿý � ? � ý�� 
 þÿþ ý �_' +�ü � i 
 üÈý � ý ×�� ý � Q}'�6£H©3 ý L
i�ý ×�� û 
 i × ûRü)ø � BDC þ × ý ¨ þ ×BDC�3i× -�ü�ý~û 
 + BDCs�r�FBDCq�W× ý�£ �A
 +�ý � C	
�E üÈý � ¥ R¹��3�L$08
 ü�ý � ? �W× ý
û ��3e
 � 
 þ þÿý ��Q}'�6£H + �	�}� ý � 6 � QSLRQ}'�6£H ý ×�� ý2û 'U� gKý �	� + �	3 û !�� � ��� i�i ��× û�û�ý2û
3 ý�i�ý ×� û 
 i û ×�	� ø

� b � ï � [ ��� H&@+r� �W× ý Q ý C � 
 û�û � � ×y
 ü ×��� û�ûRüÈý +�ý � E + �	� ü ×���V6 � QSLRQ,'�6£H±� ý��Èl 
��	
 þ L
� � � ü ����� þ þi 
 û BDCW×�� ý 6 � Q 3Y× þ ü �A
 û 3 þÿý ×BDC ý�g × ý ED@+r� �W× ý Q}'�6£Hª� ý������v� Q ? � +	�
�A
�¨ û × ý û�ü 
 ü�ü @+r-:ý�� 03×
 þ ��3 ý @+	-uý ��l 
��¹@
 þÿý ��� isit+ �W× � × ý���ü)ø

ð°[ ��� 03× ý�ú ×� �~ý2þ 
 û�û � � ×y
 ü ×��� û�ûRüÈý +�ý � E + �	� ü ×��� � '�6£H -uý2û × üo�~ü�ý ×�� ý � ý �hg�ý × ü�ý ��ü�ý � ý �	�EL
þ ×BDC ý ��' +�ü � i 
 ü�ý � ø 03× ý�nK+ � � �	� + �	3 ý ×� ý2ûKú ×�� �2ý~þ 
 û�û � � ×y
 ü ×��� û � -�z�ý � üÈý2û � '�{ � +
ý ×� ý��¸��� L¹�F� ý ��l 
��A
 þ � � � ü ����� þÿþ�i 
 û BDCW×�� ý ��
��	� û ×�BDC�× i R:
 + E ý � ý��vn�ý × ü @
��	� ý � � ?
ý ×� � '�{ �H
��	� 
 + BDC � ý ×� ý � � ý��©��� � ü ����� þ þi 
 û BDC�×� ý � � + 3 ý � � �	� ýlübû�ý ×�� ø J ûRü
�A
 û � '�{u
 -:ý��3ý ×�� ý �U��� � ü ��������� þÿþ�i 
 û BDCW×�� ýt��+ 3 ý � � �	� ýlük?Fû �V�H
��	�¢�W× ýV£ 6 � QSL ¥
Q}'�6£H©� ý�� 
�� ü/+Wý~þÿþ ! ý �o-r+ �	� ý � ý � ��� � ü ����� þÿþ�i 
 û BDCW×�� ý 
 + E ý ×��W×3 ý �´
 � ×
 -Wþ ý ��� ý~û
ý��2gKý × ü�ý �RüÈý � ý �	� þ ×BDC ý �"' +�ü � i 
 üÈý �}� ý�� � '�6£H¡� ý2û � '�{ ��+ 3 ��ý ×�E ý � ø

`�b(ï/[\ðFÝ 03× ý"nK+�û�ü 
��	� ûoi 
 û BDCW×� ý � ý2ûq��� L('U� gKý �	� + �	3 û �W× ý � û�ü�ý2þÿý�i�ý � üÈý2û���� L�' � ú
-uý2û × ü/�lü � +	�yý ×� ý � ý ×�� � ×�3 ý � nK+WûRü 
��	� + �r�s� ý ×� ý �´
 � ×y
 -Wþÿý � ø � × ý5-:ý~û × ü/�~ü 
 þÿû �8� ý × L
� ý}nK+WûRü 
��r� û ×��rE¤� �oi 
 ü ×��� ?�ý2ûq-uý2û�ü�ý C ü�ý ×��E + �r� ü ×���	
 þÿý���nK+Wû 
 i�i�ý �	CA
��	3 ��g × L
û BDC ý � ú ×���L + �	�,' +�û 3e
 -uý � ø

¥ ïD[\ð�Ý 0 ý�� ' + E - 
 + � ý2ûS��� LNI ý � +�ü/�~ý � L$03× ý � û�ü�ý2þ ý i�ý � üÈý~û�� L(' � ú × û�ü&-uý � +�ü/�~ý ��û � ý L
� ×�� û BDC ø

[ � ð�Ý 08
 û ' û�û � � ×y
 ü ×��� û�ûRüÈý +�ý �o+ �	3 û ��× ý � û�üÈý~þÿý�i�ý � ü '�6 � úëý � ü C¹@
 þ ü 
 þÿû¸nK+Wû�ü 
��	� û2i 
�L
û BDCW×� ýÕý ×�� ý � ý �	� þ ×BDC ý ��' +�ü � i 
 ü�ý ����C	� ýµý �hg�ý × üÈý���ü�ý � nK+WûRü 
��r� ? 
 þÿû ����Cr� ý �´
�L
� ×y
 -Wþ ý � ø 0 ý��¨ý �r� þ ×�BDC ý ' +�ü � i 
 ü CA
 ü �W× ý I ý2û ���	� ý�� C ý × ük? �A
�¨ ý��¨üÈý��oi ×�W× ý �Rü:g × � � ?



ùm< ë ÒyËBÏ�¾ ¿�Ó�Å�Â(ÒyÓÌÄuÍ3Ó Í3Î�Î�ÒfÎ?ÊRÐ�ÊNÒyÓµÏ�ÒyË Ï»Ä´Ã�Í3Ó(Ö�ÌµÊ2Ï�ÒvÆ ÏU¿�Ó

£\öÝP ñ�öuà�âEà:ã|â L ê|ã��r`�âEß�á�^uöuà [�ä:N�åuõrJ�â
��� � � V ��� � � J ' ú J

£ '&� g�ý �	� + �	3 û L
!�� � ��� isi �W× û/¥

C @
��	3 ü !����,'U� gKý �	� + �	3V
 -
£ � +�üo�~ü � ý � ��� L$03× ý � ûRü�¥

���v� Q ' ú J ý �2-	� ×��	3 ü±£ ×�� nK+Wû 
 i�i�ý �A
 �2-:ý × ü�i × ü 
��	� ý���ý �
���v� Q ûD¥ � ý � ��� L$03× ý � û�ü ED@+	�Pý ×� ý���� � � J

6 � Q ' ú J E�@+ C �Rü �A
 û % ý B �m! ý�� � E�@+	� �A
 û ' ú J³� +	� BDC G
ý �2�2ý + 3 ü�+ �	� û�ü 
 ��üÈýlü �W× ý8��� � � J û&+ �r�
���v� Q û �A
�BDC ý ×� ý�i 6 � 
 û C ?
+ � üÈý���û�ü @+�ü/�lü �A
��A
�BDC �W× ýÌ���v� Q û -uý ×w� ý i
> × ý � ý � 
 + E û�ýlü/�~ý �

Q}'�6£H ���v� Q ����� � ��×�W× ý ��ü �W× ý³l � i�i�+ ��×�H
 ü ×�����
 + EA� ý ��! ý�� L
û BDCW× ý � ý � ý �}' û�û � � ×y
 ü ×��� ý � ý ×� ý �����v� Q

6 � QSLRQ,'�6£H 6 � Q ����� � ��×�W× ý ��ü �W× ý³l � i�i�+ ��×�H
 ü ×�����
 + EA� ý ��! ý�� L
û BDCW× ý � ý � ý �}' û�û � � ×y
 ü ×��� ý � ý ×� ý � 6 � Q

� '�{ ���v� Q ��� ý �
6 � Q ��� ý �
E ��ý × £ ×��,' ú J ¥

-:ý ×�	C	
 þ ü�ý~ü 
 þ þÿý2û�?°g 
 û1ý ×�� ý�ý ×� �2ý2þ � ý ' û�û � � ×
�L
ü ×���� -:ýlü/� ×�· ü�£ E�@+	�Pý ×�"' ú J ¥

' � ú � '�{ þ × ý E ý �Rü`ý ×�� ý � £���ý × þ L ¥ 03× ý � û�ü ×��W� ý � 'U� gKý ��L
� + �	3 û�û BDC�×BDC ü

� '�6£H � '�{ ����� � ��×�W× ý ��ü �W× ýªl � i�i�+ �W×���
 ü ×��� � ý�� ' � úyû
� ý2û � '�{ £ � ø C ø E @+	� ý ×�� ý ' û�û � � ×y
 ü ×��� ¥

� '�6£H�L � Q � '�6£H û�ü�ý +Wý���ü � ý �}' -Wþ 
 + E�×�r� ý � CA
 þ- � ý~û � '�{
� '�6£H�L(%�� +�üÈý�� � '�6£H þÿý × üÈýlü × i � '�{²�W× ý 
��	��� isi�ý �r� ý �¢#&
�BDC � ×BDC�L

üÈý �)
��"�W× ý8� ×�BDC ü ×3 ý�l � i � ��� ý � ü�ý
� '�6£H�L
l ���	�H
 ü�ý �A
 ü ×���

� '�6£H E�
�¨ ü¢i�ý C ��ý ��ý #U
�BDC � ×BDC üÈý �²
��§�W× ý 08
 ��ûRüÈý2þ L
þ+ �r3 û�û BDCW×BDC ü�� +Sý ×�� ý �5��+Wû 
 isi�ý � + �	� üo��ý �r� ü
ý � üÈû � ��ý BDC ý �r�¢
��	��� isi�ý �r� ý #U
�BDC � ×BDC üÈý �

��� L(' � ú � '�{ ' � ú5? ��× ý �A
 û���� L ��� � ü ����� þ þ ED@+	�¨ý ×� ý ' û�û � � ×
�L
ü ×����"
 -eg ×BD� ý2þ ü

� L�' � ú � '�{ ' � ú5? �W× ý ý ×�� ý � -uý � +�üo�2ý ��û � ý � ×�� û BDC ý �¦03× ý � û�ü
þ × ý E ý �Rük? � ý�� ×�w�W× ý��:� 
�� û 
�� ü ×���� û ! ý � 
 �o-uý × ü/+ �	3
ý ×��	3 ý -r+ �	� ý �\× û�ü

656�%£L(' � ú � '�{ ' � ú5? �W× ý � ý �)656�%£L$03× ý � û�üµþ × ý E ý���ü
'�6 � ú � '�{ ' � ú5? �W× ý � ý �ª' + E L + �	�¦' -	- 
 +�ý ×�� ý � ' û�û ��L

� ×
 ü ×�����! ý��2g 
 þ ü�ý~ü
� L � ' � V ü × ý E ý ��ý
� BDCW×�BDC üÈý � �

ý �2i @��3 þ ×BDC ü¡��� �W× ý # +�üo� + �r3²� ý2û 08
 ��ûRüÈý2þ L
þ+ �r3 û�û BDCW×BDC ü L l � isit+ �W×�H
 ü ×��� û �W× ý � ûRüÈý2û

� 
 -uý2þ þÿýS*LG 03× ý�l � i � ��� ý � üÈý �V!���� ���



ëOÞ Ø ÍÖ�N��æ�ã�ì&��ëLø�éL�	��Òvà á$â/ãã�â ù X

û � - 
 þ � ý � ×� û�ý ×� ý ��'U�rE�
��r3 ûo��+Wû�ü 
��	� � +	� @+ BD�O� ý C ��ü)ø�ú ×� ý�gKý × üÈý ��ý ' + ·�� � � ý �2+ �	3
��+	i ' + E - 
 +ëý ×� ý�� ' û�û � � ×
 ü ×���� g × � �;�	
�C ý � !���� ý ×� ý�i �A
�ED@+	� � ý�+ ý��o�2ý�+ 3 ü�ý �
' +�ü � i 
 ü�ý � -:ý 
 �o-uý × üÈý~ü2øPú ×� ý;l ��� û�ý �O+Wý � � �A
 � 
 +Wû × ûRü,+ � üÈý � 
��	� ý ��ý�i}? �	
�¨
�A
�BDC ý ×� ý�i ' û�û � � ×y
 ü ×��� û 
 -	- 
 + �	�FBDC × i l � isit+ �W×�H
 ü ×��� ûoi�ý �W× +	i�-uý �A�	� þ × L
BDC ý�gKý × ü�ý ��ý #&
�BDC � ×�BDC üÈý �s�W×BDC ü´i�ý C �v� + 3 ý2ûRüÈý2þ þ üvgKý � � ý ��� @���r� ý � ? ×� ûo-uý2û ���	� ý ��ý
�W×�BDC ü 
�� ý ×� ý � ý ! ý � üo+Wý2þ þ � ý + ý �o�~ý + 3 üÈý ��' +�ü � i 
 üÈý ��ED@+	�?ý ×� ý � ý�+Wý ' û�û � � ×
 ü ×���� ø
� ý�� 3 þ ý ×BDC ý 
 + BDC « R¹
 � X *�-F¬
ø

�q� ��ïD[\ð�Ý 08
 û 03× ý � û�ü�ý2þÿý�i�ý � ü E�@+	� 6³���	B +	�o��ý �	B � ? 6³� i�i × ü/i�ý � üw+ �r� % ý B��É! ý � �
656�%£L(' � úÌg × � � ×� � CA
 û�ýxù � ý2û���� � z�ý � üÈý~û �W×�BDC ü�-uý �¹@� ü ×3 ü ? �A
,�W× ý 6³� i�i × ü L
H + �	� ü ×��� û�ý ×��	C ý × ü !���� ��� �r�FBDC��W×�BDC ü_��ý 
 þ × û × ý���ü�g�ý�� � ý � û � þ þ�ø 03× ý�nK+Wû�ü 
��	� û L
i 
 û BDC�×� ý !����¢656�%£L(' � ú �¶@+	� E üÈý 
 -uý � � ý ×� ý I ý~û ���r� ý � C ý × üÈý �)
 + E gKý × û�ý � ø

í�ï�
 ÍÒ�D�8úhõ����8ÿÝÜWýJ��"ñ}ò�órô»õhõ$ô
c
	 X\	�Ü �yä�åuõWà�å�òUä:P £\öÝPªPbä�à�ß±ô�õ�ã�ß±öuà�í P âEî�ß�ä»P
J(� l 
 � × üÈý2þÝ* CA
 -:ý � g × �³-uý ��ý × üÈû 3 ý~û 
�3 ük? �	
�¨ i 
����W× ý ' � BDCW× ü�ý � ü/+r� !���� ��� 
 +Wû��g�ý ×
� �Rü C	��3����A
 þ ý � � ×BDC üÈý � û�ý C ý �¢�H
��	� ? � ý�� 03× ý � ûRü L � ×BDC ü�+ �	�¢� ý�� 'U� g�ý �	� + �	3 û�û BDC�×BDC ü L
û�üo�o+ � üo+	� L � ×BDC ü�£ ! ý � 3 þÿý ×BDC ý �W× ý ' -	- × þ � + �	3/Z�3 ý 3 ý �¸@+	-uý � � ý �V' -r- × þ � + �	3 ý � *�+ �r� ùÉ¥lø
ú � üÈû � ��ý BDC ý �	� i�+ ¨ i 
�� û ×BDC -uý ×�� ý��¶> 
�C þ�ý ×� ý�� ' � BDCW× üÈý � üo+	� E�@+	��ý ×� � 
 � 
 þÿþÿý~þ × û × ý���ü�ý2û
��� E�@+	� ý ×�� ý � ý ��-uý ×� ý � � ×BDC üÈý � ý � ü�û BDC ý ×� ý � ø 08
 ý~û ×�� + � û�ý���ý i H�
 þ þÿý �W×�BDC ü �A
 û
n × ý~þ³g 
 � ? �W× ýSú ×�3 ý � û BDCA
�E ü�ý �.� ý2û���� L(03× ý � û�ü�ý2ûq� +�+ � üÈý ��ûo+ BDC ý � ?Kû ���	� ý � ���A
 û���� L
��� � ü ����� þÿþ�i × ü�û�ý ×�� ý �¶g ×�BDC ü ×3 ý � ú ×3 ý � û BDCA
�E ü � ý � � ý���üÈý × þ ü C ý × ü � ý �¸�v� � ü ����� þ þ ×� û�ü 
�� �2ý �

 -	��+	- × þ � ý � + �r� � + � � ü × i × ý ��ý � ? � ý2þ �W× ý1ú � üÈû BDC ý ×�� + �	3 ý ×�	� ý +�ü ×3�3 ý 3 ý �)�W× ý 03× ý � û�ü L
� ×�BDC ü�+ �r�,ED@+	� ��× ý 'U� gKý �	� + �	3 û�û BDCW×BDC ü�û�ü/�2+ � ü/+	� L � ×�BDC ü)ø

03× ý~û�ý3ú � üÈû BDC ý ×�� + �	3_C	
 ü£ý ×� ý�g ×BDC ü ×�3 ýUl ��� û�ý �O+Wý � �HG J(��� ý � 03× ý � û�ü L � ×�BDC ü × ûRü �A
 û
l � i�i�+ �W×���
 ü ×��� ûoi�ý �W× +	i ý T � þ × � × ü !�� � CA
��r� ý � ?�ý2ûV� × ý C ü�û ×BDC 
 þ û I�
 û × û � +	� BDC �A
 û
3 ý~û 
 i1ü�ý I�× þ � ø J(��� ý � 'U� g�ý �	� + �r3 û�û BDCW×BDC üÈûRü/�2+ � ü/+	� L � ×�BDC ü ��� i�i1ü/ý~û �W×BDC üBý T � þ × � × ü
!�� � ? �	
 ý2û �W×BDC ü���+	� '&� gKý �r� + �	3 û�û BDCW×�BDC ü 3 ý C @� �Rü�£�+ �	�V
 + BDCV3�
 � �W×�BDC ü£ý ×�� ý i ý ×� �~ý2þ L
� ý �¢'U� g�ý �	� + �r3 û !�� � ��� isi �W× û���+	� + � � �	� ý � g @
 ��ýk¥lø 08
 ûOý ×� � ×3 ý�?Ýg 
 ûSi 
��*×��w�W× ý~û�ý��
� ×�BDC ü �	��BDC -uý~üo� 
�BDC ü�ý ��� @���	� ü�ý�?Ég @
 ��ý �t�W× ý 03× ý � ûRü/��+ 3e
��	3 û � + �r� ü�ý³� L � ' � � ý���ü × ý E ý ��ý �
� BDCW×�BDC üÈý � ø

> � þÿþ ü�ýVi 
����W× ý2û�ý)� L � ' ��û ×��	� ý � CA
 þ�- � ý��wú�ûRüÈý2þ þÿý L �F� ý � ×��A�H
 ü ×����! ý��o- ×��	� ý � ?Kû �
i @+ ¨ üÈývi 
����W× ý~û»i × ü?úyûRüÈý~þÿþÿý L l 
��¹@
 þÿý � üo+ � ø 08
 -uý × g @+	� � ýKû ×BDC ý ×� ý ��û�ý × üÈû �A
 û»��� � -Wþ ý i
û�ü�ý2þ þÿý � ? �A
�¨ i 
��;�W× ý2û�ý���g × û BDC ý � ��gKý × z�ý�gKý × þÿû û�ý C � ü × ý E ý ×��	3 ý~û BDCA
�BDC ü�ý2þ ü�ý � ú�û�ü�ý2þ þÿý L
Q}��� +Wþ ý �"� ý �	�W× ý���ý � i @+ ¨ üÈý�?rg 
 û �W× ��ý � ü �W×BDC ü�i @��3 þ ×BDC × û�ük?r+ �	�,
��	� ý���ý���û�ý × ü�û C¹@
 ü�üÈý �
�W× ý�ú�û�üÈý~þÿþ ý L l 
���@
 þÿý 
 + BDC�3e
�� � 
��r� ý ��ýyú ×�3 ý � û BDCA
�E ü�ý ��
 þÿû �A
 û�� + û � ý � ×�� � × ý���ý �r� ý´l � i L
i�+ ��×�H
 ü ×���� û2i�ý �W× +	i�ø 03× ý~ûÈg × � ��×� ûo-uý2û ���	� ý ��ý �A
��	� ��+	i���� � -Wþÿý�i}?OgKý �	� i 
��VR ý × L
û�üo+ �	3 û2i�ý~û�û2+ �	3 ý ��� +	� BDCFE�@+ C ��ý � g × þ þ�?Ýg�ý × þvi 
��±�A
��	�±��× ý2û�ý 
��	� ý ��ý � ú ×�3 ý � û BDCA
�E ü�ý �

 + E gKý �r�W×3 + �	��×� ý · ý � ü ×�! i × ü�gKý × ü�ý ��ý � ú�ûRüÈý2þ þÿý LRQ}��� +Wþ ý � û × i�+Wþ × ý ��ý � i @+ ¨ ü�ýYø

� � i × ü CA
 -uý � g × � ×��_� ý � � 
 � 
 þÿþÿý~þ × û × ý���ü�ý � ú�ûRüÈý2þ þÿý L �F� ý � ×��A�H
 ü ×����!���� ��� �A
 ûvl � i L
i�+ ��×�H
 ü ×���� û2i�ý �W× +	i ÛA×��k��Ø©Õ2ÚE½&® × ¿ ×®Ø¢³B� Ü�Õ�®#® ×�ÕÖ�Ø? û ���	� ý�� � þÿý �W×3 þ ×BDC§�W× ý 03× ý � ûRü/� + L
3e
��r3 û � + �	� üÈý � ý��/ü × ý E ý ��ý � � BDC�×BDC üÈý � û � ý�� ×�� � × ý���ü2ø MÕ× ý � E @+	�t- × ý~ü�ý~ü ú�û�ü�ý2þ þÿý ý ×� ý���û�ý × ü�û



÷�x ë ÒyËBÏ�¾ ¿�Ó�Å�Â(ÒyÓÌÄuÍ3Ó Í3Î�Î�ÒfÎ?ÊRÐ�ÊNÒyÓµÏ�ÒyË Ï»Ä´Ã�Í3Ó(Ö�ÌµÊ2Ï�ÒvÆ ÏU¿�Ó

�A
 ûsl ��� �~ý � ü � ý � I_K&PY`>P5a&P3OLR LNH + �r� ü ×��� + �	�.
��	� ý ��ý ��û�ý × üÈû �A
 û � ý2û±R��$aLR.K������ LRQ,��L
� +Wþ û 
�� ø

I ý ×�� ý�� ' +Wû2g 
�C þ ý ×� ý2û � ý �,-:ý ×� ý � l ��� �~ý � ü�ý±g 
 �)��+Ì-:ý 
�BDC üÈý � ? �	
�¨�×�� � ý��
ý �r�	3°@+Wþ ü ×3 ý � ú�û�ü�ý2þ þÿý L �F� ý � ×G�A�H
 ü ×�������×BDC ü � +	� �A
 û5��� L �v� � ü ����� þ þ ×� � BDCW×BDC ü&91û � ý�� ×���L
� × ý �Rü(û�ý ×� û � þ þ ü�ý�?�û ���	� ý�� �;
 þ þÿý���� � ü ����� þÿþ ý � ý�� � -:ý���ý � � BDCW×BDC üÈý � fm4F9�ø ' þÿû � it+ ¨ üÈý �

 + BDC±�W× ý ú�ûRüÈý2þ þÿý L �F� ý � ×��A�H
 ü ×��� ý �©� ý ����� � ü ����� þÿþÿý � ý � � BDCW×BDC ü�ý � fV+ �	� 1 ×� üÈý 3 � × ý ��ü
gKý � � ý � ø

� � þ 
��	3 ý 
 þÿþ ý � ��×�	3 û �W× ý 6³� i�i × ü L H � !���� ��� �	��BDCw�W×�BDC ü8��ý 
 þ × û × ý���ü�g × � � ?uþ × ý E ý � �
�W× ý � BDCW×BDC üÈý � f8+ �	� 1 þÿý �W×3 þ ×BDC ý ×� ý ��# +Wþÿþ �W× ý � û�ü ?iû × ýÕûRüÈý~þÿþÿý � z�ý�gKý × þ û � +	� � ý ��03× ý � ûRü
� ý��´+ � ü�ý ��þ × ý 3 ý �r� ý � � BDCW×�BDC ü³+ �e! ý � @
��	� ý �Rü³��+	� � ý � E�@+ 3 + �r3 ø 08
�C ý��¸g�+	� � ý�-uý2û BDC þ � û�û�ý � ?
×�V� ý �5� CA
 û�ý ù � ý2û���� � z�ý � üÈý2û �W× ý8��� � ü ����� þÿþÿý �W× ý~û�ý�� � BDCW×BDC ü�ý �"!�� ��þ @
 + �	3_�	�FBDC"�W×�BDC ü
� + ×� ü�ý 3 � × ý ��ý � ø

08
 û�l ��� �2ý � ü � ý �DI_K�Pd`>P5a&P5ONR L H + �	� ü ×��� × ûRü 3 +�ü 3 ý~ý ×3�� ý~ü ?°+	i ý ×�� ý � ý�Ê�� × ý � ü�ý �
'U� û BDC þ�+ ¨ ý ×� ý�� 
 +�û E�@+ C �2- 
 ��ý � ú�û�ü�ý2þ þÿý L �F� ý � ×G�A�H
 ü ×����¡
�� �v� � �2ý � +	��ý �o×� ý ×�� ý ����� ��L
3 � 
 isi × ý���û � � 
�BDC ý5� +�ý �oi @��3 þ ×BDC ý � ? �W× ý�� +	i I ý × û � × ý~þ �W× ý � ý��o- ×��	� + �r3 ��+	i I ý~üo� × ý -Wû L
û � ûRüÈý i C ý ��ûRüÈý~þÿþÿý � ø 08
 û�l ��� �2ý � ü � ý2û}R��$aLR$K������ LRQ}��� +Wþ û �	
�3 ý 3 ý � - × ýlüÈýlü � ý ×� ý 3e
�� �
û � ýÊs� × ý � ü�ý 'U� - ×��	� + �	3 ? �A
 ý2û_��+Wû @
 ü/�2þ ×BDC ý"l � i�i�+ ��×�H
 ü ×���� @+	-:ý�� ú�û�üÈý~þÿþ ý L l 
���@
 þÿý
ý � E¤� � � ý ��ü2ø 08
�ED@+	�Bý���þ 
 +	-�üBý~û ?���+�ý ×� ý�i û � @
 üÈý���ý � n�ý × ü � + �	� ü �A
 ûËR��WaLR.K������ LNQ}�F� +Wþ
� +	� BDC ý ×�S×� ú�û�ü�ý2þÿþ ý 
 +Wû�û � ý � ×G� � × ý �RüÈý2û Q}��� +Wþ���+\ý���û�ýlü/�~ý � ø

� � g�+r� � ý,-:ý~û BDC þ � û�û�ý � ? � ý � nK+ 3e
��	3 ��+ � BDC�×BDC ü�1 
 þ û�ý ×� ý � ú�ûRüÈý2þ þÿý L l 
��A
 þ³� +
ý ×�� ý i R��$aNR.K������ LNQ}��� +Wþ�� +Vi ��� ý2þ þ × ý���ý � + �r� û � @
 ü�ý � ?�g�ý �	�"�W× ý~û�ý~û Q}�F� +Wþ ×�� ú�û�üÈý~þÿþ ý

 +Wû�û � ý � ×�� � × ý �Rüsg × � � ? � ý � nK+ 3e
��	3 ��+ � BDC�×BDC ü�* 
 þÿû�I_K�Pd`>P5a&P5ONR L H + �	� ü ×��� � +�i ��L
� ý~þÿþ × ý ��ý � ø 08
 i × ü CA
 üqi 
��¡
 i nK+ 3e
��	3 ��+ � BDCW×BDC üs* ��× ý 3 � @��¨ ü/i @��3 þ ×BDC ýwú¸Ês� × ý � �
+ �	�,
 i�nK+ 3e
��	3 � + � BDC�×BDC ü�1 �W× ý �	� ü(gKý �	�W×�3 ý H þ ý T�× - × þ × ü @
 ü2ø 0 ý �	� ý ×� ý3û � @
 ü�ý ��ý���i L
û�ü�ý2þ þ+ �	3q!���� I_K&PY`>P5a&P3OLR LNH + �r� ü ×��� ý �¢
 + E R��WaLR.K������ LNQ}�F� +Wþÿý�g @
 ��ý û�ý C � 
 + E gKý �r�W×3 ?
�A
,�W× ý � BDC	��× ü�ü�û�ü�ý2þÿþ ý ! @� þ þ ×�3 +	i 3 ý2û�ü 
 þ ü�ý~ü�gKý � � ý � i @+ ¨ ü�ý !�����H + �	� ü ×��� û 
 + E �2+ E ý � � +
#U
�BDC � ×�BDC ü�ý �e! ý���û 
��	� ø H @+	� �W× ý � BDCW×�BDC ü�ý � ü × ý E ý � 
 þÿû¶f × ûRü × i %�
�C i�ý �t�W× ý~û�ý2û¸�v� � z�ý � ü�ý2û
�W×�BDC ü !�� � 3 ý~û�ý C ý � ?uû × ý ×� ú�û�ü�ý2þÿþ ý8� +�û � ý � ×�� � × ý ��ý � ø

03× ý �F� ý�� ×G�A�H
 ü ×����²� ý�� � BDCW×�BDC ü�ý � ù4F1 
 þÿû û�ý � 
 � 
 ü�ý2û`ú�û�ü�ý2þÿþ ý LNQ}�F� +Wþw£ � - � + �R��$aNR.K������ ��� ý � 
 +Wû�û � ý�� ×G� � × ý ��üD¥»-uý2û × ü/�lü �	��BDC ý ×�� ý � gKý × üÈý ��ý � g ×�BDC ü ×3 ý �t�v� �RüÈý × þ�øÉ��� ��L
-Wþ ý i ×�	C¹@
 ��ý � ü�-uý2û�ü�ý C üBý ×�;3 � ��¨ ý2û�� � üÈý � ü ×y
 þ 
��ª# ý�-:ý � þ @
 + �A3�� ý × ü���g × û BDC ý ��� ý � J i L
� þ ý i�ý � ü × ý �o+ �	3w� ý��1ü × ý E ý ��ý � � BDCW×BDC üÈý � ý ×� ý ��û�ý × üÈû�+ �r��� ý i � '�{�!���� ���:? �A
 û 
 + E
�W× ý£ü × ý E ý ��ý � � BDCW×BDC ü�ý � ��+ 3 ��ý ×�E ü ? 
��	� ý���ý���û�ý × ü�û2ø 0 +	� BDC��W× ý2û�ý �F� ý � ×��A�H
 ü ×��� ×���3 ý~ü/��ý �	�EL
üÈý �\Q}�F� +Wþÿý � g × � � ý~û 3 �o+ �	� û @
 üo�2þ ×�BDC i @��3 þ ×�BDC ? ��× ý2û�ý # ý�-:ý � þ @
 + �A3�� ý × ü ×��V� ý � ú�û�ü�ý2þ þÿý L
�F� ý � ×��A�H
 ü ×��� ��+xý � CA
 þ üÈý � + �r�\×�� ý ×� ý�� � 
 � 
 þÿþ ý2þÿý ��J i � þÿý i�ý � ü 
 ü ×���� � + � +�ü/�~ý � ø

c
	 X\	 æ Y�ß±â ð:ã|ê�ä�ô�ã�ä�ê î�âEê�b ê�ö ã|öpôpö:á�á�P õ ík\H]�ß�à�â�àd`�b�b � ä�à�î � b �
ú ×� ýÈg�ý × üÈý���ý���+ þ @� û�ý �	� ý H � 
�3 ý´g 
 � �W× ý �A
�BDC ý ×�� ý � 3 ý2ý ×�3�� ýlüÈý �_' -	- × þ � + �r3S� ý � � ü/�2+ �iL
ü/+r� � ý��t��� � ü ����� þÿþ�i 
 û BDCW×�� ý � ���v� Q + �	��6 � Q ×�� ú�ûRüÈý2þ þÿý�ø ¯ ý � ý ��× ý2û�ý ����� � ü ����� þ þ L
i 
 û BDCW×�� ý � £ CW× ý�� 3i× -�ü(ý2û � ý ×�� ý � � � ü�ý ��û BDCW× ý � �g × û BDC ý � ���v� Q + �	�±6 � Q ¥U+	i E�
�¨ ü
ý ×�� ý � üÈý�+Wý � E + �	� ü ×���� Q}'�6£H + �r� ý ×�� ý !�
 � ×y
 -Wþ ý 'U� � 
�C þ !���� ú ×�� �2ý~þ 
 û�û � � ×y
 ü ×��� û � - L
z�ý � ü�ý � � '�{ ø 03× ý~ûÕþ × ý ¨ ý û ×BDC û�ý C � 3 +�ü � +	� BDC ý ×� ú�û�üÈý~þÿþ ý LRQ,�F� +�þ 
 -	- × þ � ý � ? �	
 û&�g�ý ×



ëOÞ Ø ÍÖ�N��æ�ã�ì&��ëLø�éL�	��Òvà á$â/ãã�â ÷�ù

' �RüÈý �d!���� � ��C	� i ��� +Wþÿý ��CA
 ü ?¶g � -:ý ×�!����¡� ý �_�g�ý × ü�ý �¡' ��ü � � �	
 i × û BDC`J(� ûRü 
�� �~ý �
ý �2�2ý�+ 3 ü�+ �	�VE ��ý ×3 ý 3 ý�-:ý � gKý � � ý �,��@���	� ý � ø ' þÿþÿý�� �W×��	3 û CA
 ü ý ×�� � '�{ 
 + BDC,�W× ý(ú ×�3 ý ��L
û BDC	
�E ük? �	
�¨ ý2û �	
�BDC�I ý2ý �	�W×3 + �	3 û�ý ×� ý�� ' + E¤3�
 -:ý E @+	� �W× ý5��� � ü ����� þÿþi 
 û BDCW×� ý ×� ý ×� ý �
� ��� þ !����¦E ��ý × ý � � '�{ û�g 
��	� ý�� �ª�H
��r� ? !����ª� ý i 
 +Wû ý2û 
�� û BDC þ × ý ¨ ý �r� ý ×�� ý � � ý +�ý �
��� � ü ����� þÿþi 
 û BDCW×� ýV£����v� Q ��� ý � 6 � Q ¥8� + 3 ý � � �	� ýlü�gKý � � ý �±�H
��	� ø 03× ý2û�ý ' ��ü !����
Q}��� +WþGg 
��r� ý �2+ �	3 þ @
�¨ ü�û ×�BDC i × ü�ú�û�ü�ý2þ þÿý L � ��C	� i ��� +Wþ ý �t��×BDC üv-:ý~û BDC ��ý × -:ý � ø J(� ú�û�üÈý~þÿþ ý
��@���	� ý � ��g 
 � � � �A
 i × û BDC l � i�i�+ �W×���
 ü ×��� û ! ý �o- ×�	� + �	3 ý ��
 + E L + �	� g × ý � ý�� 
 - 3 ý - 
 +�ü
gKý � � ý � ? 
 -uý � �W× ýtnK+ � � �	� + �r3 ��+\ý ×� ý�i �´
 üÈý��oi �F� +Wþ × ûRü �A
�BDC,� ý � Q}��� +Wþÿý��o�~ý + 3 + �	3
- × û5� +	� Q}��� +Wþ E ��ý ×�3e
 -uý3ý �r�	3°@+Wþ ü ×3 ø

08
�C ý��vg�+r� � ýµý � üÈû BDCW× ý � ý � ? �W× ý&��� � ü ����� þÿþ�i 
 û BDCW×�� ý � ���v� Q + �	��6 � Q i × ü ×�C ��ý��
gKý BDC û�ý2þ �r� ý � nK+ � � �	� + �	3;� ý�� � '�{ û �W×�BDC ü 
 þ û�úyûRüÈý~þÿþÿý LRQ}��� +Wþ ý�?�û ���	� ý�� �µ
 þÿû � � �A
�L
i × û BDC�! ý�� @
��	� ý �o- 
 ��ý � ü/�o+ � üo+	� !���� ú�û�ü�ý2þ þÿý L l 
��¹@
 þ ý � � +�i ��� ý2þ þ × ý���ý � ø 03× ý~û × û�ü � ý~û CA
 þ�-
� � � -Wþÿý�i�þ � ûUi @��3 þ ×BDC ? �A
 ý ×�� ý_���v� Q ��� ý � 6 � Q û�ý2þ�-Wû�ü � ý ×� ý 
�� ü ×�! ýql � i � ��� ý � ü�ý
× ûRük? !E× ý~þi�ý C ��gKý � � ý � 
 þÿþÿý ×C ��ý '&� ü ×��� ý �¡� +	� BDC�×C ��ý � üÈý +�ý � E + �	� ü ×���oQ}'�6£H ! ý � L

�� þ 
�¨ ü2ø 08
 i × ü8g�ý�� � ý ��
 þÿþÿý Q}'�6£H û�+ �	� � '�{ û 
 +Wû 
 þ þÿý � ���v� Q û_+ �	�ª� ý � 6 � Q
ý ×�� ý2û '&� gKý �r� + �	3 û !�� � ��� i�i �W× û�û�ý2û 
 þÿû � ý�-:ý � ý ×��A
��	� ý���ûRüÈý C ý �	� ý � ��C	� i ��� +Wþÿý � ý2û�û�ý2þ L
-uý �µ�´
 ü�ý �2i ��� +Wþ û�û � ý�� ×G� � × ý ��ü2ø J(�µ�W× ý~û�ý � � ��
�BDC ý �>�ëQ}��� +Wþ û�üo+ � ü/+	��ý � 3Y× -�ü�û ×�BDC.�W× ý
�8�o+ �	� × ý �2+ �	3 � +\ý ×� ý �����´� Q ��� ý�� 6 � Q�
 +�û � ý�� � ü/�o+ � üo+	� � ý �&l � isit+ �W×�H
 ü ×��� û L
! ý��o- ×��	� + �r3 ý � ø ' -	- × þ � + �	3 f)�2ý ×3 üt��gKý × û � þ BDC ý,���2+ �	� ý � + �	� ý ×�ªE ��ý × ý~û � '�{ ø�£ J(�
�W× ý2û�ý�i I ý × û � × ý~þ 3Y× -�ü ý2û 3 ý �A
 + ý ×� ý"���2+ �	� ý !���� z�ý � ý�� ' �Rük? 
 -uý � × i 
 þÿþ 3 ý i�ý ×�� ý �
H�
 þÿþ ý ��
��	� ý ×��)'U� gKý �	� + �	3 û !�� � ��� i�i ��× û�i�ý C ��ý���ý����v� Q û(ý � ü CA
 þ üÈý � + �	� i�+ ¨ þÿý L
�W×�3 þ ×�BDC�× isi�ý � 3 ý �A
 +wý ×�� ý 6 � Q ý � ü C	
 þ ü�ý � ø~¥ ' + BDC��	
 ûS£ R��WaLR.K������ L ¥ Q}��� +Wþ�? �	
 û � ý �
nK+ 3e
��	3 � + � ý � ü × ý E ý���ý � � BDCW×BDC ü�ý � i ��� ý~þÿþ × ý �Rük?iûRüÈý C ü 
 + E¹� ý � 3 þÿý ×�BDC ý ��Q}�F� +Wþ CW× ý � 
 � L
BDCW× ý2ý -uý � ý�? �A
 ý~û5��g 
 �Pý ×�� ý E ý2ûRüÈý(ý ×� û L � + L ý ×�� û L I ý � × ý C + �	3 ��g × û BDC ý �}�W× ý2û�ý �\Q}��� +Wþÿý �
+ �	�©� ý � � '�{ û 3i× -�ü ? 
 -:ý�� � ý ×� ý ����� �2ý � ü/+�ý2þÿþ ý � ü/�2+ � ü/+	�Oý T�× ûRü × ý���ü ? �W× ý/ý ×�� ýqnK+Wû 
 i L
i�ý �rE�
 û�ûo+ �r3 ý ×�� ý2ûÕû � þ BDC ý � � 
�
 ��ý2û �A
 ��û�ü�ý2þ þÿý � g @+	� � ýYø�£ 08
 � @+r-:ý�� CW×��A
 +Wû × ûRü ��× ý�z�ýlü/�lü
3 ýg @
�C þ ü�ý R´@� ûo+ �r3 ýÊ�� × ý � üÈý ��? �A
 û × ý �A
 û � >ëý × üÈý �2��ý ×BDC ý �
�5!�����#U
�BDC � ×�BDC ü�ý �s
�� � ��C	�EL
i �F� +�þÿý ! ý �oi�ý ×�� ý~üD¥lø

c
	 X\	�I Y�ß±â ð:ã|ê�ä�ô�ã�ä�ê î�âEê�ð�ã|âEä�âUêHN�ä�à�ô�ã�ß±öuà � [ ���
J(� l 
 � × ü�ý2þ¹f�ø Z g�+	� � ý � -uý ��ý × ü�û �W× ý I ý~û ���r� ý � C ý × üÈý �}� ý � � ü�ý +Wý�� E + �r� ü ×���*Q}'�6£H -:ý L
û BDC � × ý�-:ý � ?³+ �	�o×� l 
 � × ü�ý2þÕ÷�ø ù)g�+	� � ý �W× û � +�ü × ý ��ü ? 
 + E g�ý~þ BDC ý}> ý × û�ý �W× ý~û�ý ×��.� ý��
J$#U% J('µL + �	�w� ý � #µJ � � L�� ý���û ×����w� ý��(ú�û�ü�ý2þÿþ ý L �F� ý�� ×G�A�H
 ü ×����,!���� ��� +	i 3 ý2û�ý~ü/�lüSg�+	� L
� ý � ø

ú ×� ý Q}'�6£H -uý2û × ü/�lü ED@+	��z�ý � ý �d
 + E¤3 ý - 
 +�üÈý �¦03×y
 þ ��3 ý ×�� ý � ý ×3 ý � ý � ý �hg�ý × üÈý���ü�ý �
ý �r� þ ×�BDC ý �d' +�ü � i 
 üÈý � ø�� �	�d�A
 z�ý � ý~û úyûRüÈý~þÿþÿý LRQ}��� +Wþ�ý ×� ý � ý �hg�ý × üÈý���ü�ý � ý �	� þ ×BDC ý �
' +�ü � i 
 üÈý �Ì�A
 ��û�ü�ý2þÿþ ük? × ûRüxý~ûw� + �¹@
�BDC ûRübû�ý C � �A
�C ý~þ × ý 3 ý �	� ? ×�	� ý�� CA
 þ- � ý �#ú�û�ü�ý2þ þÿý L
�F� ý � ×��A�H
 ü ×��� ý ×�� ý � Q}'�6£H ý ×�� ú�û�ü�ý2þ þÿý L � ��C	� i ��� +Wþ���+ û � ý�� ×G� � × ý ��ý � ? �A
 û 3 ý �A
 +1ý ×� ý �
03×y
 þ ��3�! ý �2g 
 þ üÈý~ü2ø�ú�-uý �	�W× ý2û�g�+	� � ý 
 + BDC�×��±� ý�� #µJ � � L�� ý���û ×����ª3 ýlü 
�� ø R ý ×� ý��1ý � ü L
E ý � � ü�û ×BDC�
 -uý � � ý � � ü 
��	�A
 � ��E�@+	� �A
 û¹��� L ��� � ü ����� þÿþiý ×� � ü @+ BD� gKý × ü !������ ý iÌl ��� �2ý � ü
� ý���£ 
 û � �	BDC � ��� ¥ ��� i�i�+ ��× � × ý ��ý �	� ý � ý��2gKý × üÈý �RüÈý � ý �r� þ ×�BDC ý �;' +�ü � i 
 üÈý � ? ×�	� ý i!ý��
û � ý � × ý~þÿþÿý_nK+Wû�ü 
��	� û @+	-:ý�� 3 @
��	3 ý !�� ��û × ý C ük? �W× ý �W× ý ' +�ü � i 
 ü�ý �©� +	� 
 +Wû E @+ C ��ý �±� @+r� E ý � ?



÷i÷ ë ÒyËBÏ�¾ ¿�Ó�Å�Â(ÒyÓÌÄuÍ3Ó Í3Î�Î�ÒfÎ?ÊRÐ�ÊNÒyÓµÏ�ÒyË Ï»Ä´Ã�Í3Ó(Ö�ÌµÊ2Ï�ÒvÆ ÏU¿�Ó

lower_

layers

SAO

lower_

layers

SAO

lower_

layers

SAO

lower_

layers

SAO

MACF CPM-MACF

TPSU

applicationEntity

' -r- × þ � + �	3 f_GWú ×� ý � ��
�BDC ý � Q}��� +Wþ û�ü/�2+ � ü/+	� 
 + E¤3 �2+ �	�V� ý��ÈgKý BDC û�ý2þ �r� ý � nK+ � � �r� + �	3
� ý�� � '�{ û~ø



ëOÞ Ø ÍÖ�N��æ�ã�ì&��ëLø�éL�	��Òvà á$â/ãã�â ÷ Z

gKý �	�d
 þ þÿý ' +�ü � i 
 üÈý �ª�A
 ��+ª-uý ��ý × ü û ×��	� + �	� ý~û 3 ý�i�ý ×� û 
 iZ+ �	�ª3 þÿý ×�BDC �2ý × ü ×3 ü/+ � ø
ú�û C	
��	� ý~þ üKû ×BDC�×���W× ý2û�ý�i HÝ
 þÿþÿý 
 þÿû � +	i û � �	BDC � ��� ý8l � i�i�+ �W×��H
 ü ×���� ø J(�s� ý � #ÕJ � � L
� ý ��û ×����,E @+ C ��ü�ý �W× ý2û �A
 ��+°? �A
�¨ ý ×� ý�+	i�û�ü @
��	� þ ×BDC ý�+ �r�x×� ý�Ê�� × ý � üÈý 'U�	� @
�C ý �2+ �	3�
��
�W× ý2û�ý�l � i�i�+ �W×��H
 ü ×���� û 
 ��üKû � ý � ×G� � × ý �Rü5g�+	� � ý�?A-:ý ×�� ý � �	
 û Q}'�6£H�L��´
 üÈý �2i ��� +Wþ � ý��
� -	+Wû � g 
Y× ü ×�	3L� -:ý~û�ü × isi üÈý ý T � � �Rü × ý���ü�ý �´
 � ×
 -Wþÿý � û�ý ×� ý�� � ��C	� i ��� +Wþ ý @+	-uý �2g 
�BDC ü
+ �	� -uý × ú ×� üo��ý~ü�ý ��� ý2ûyý��2g 
 ��ü�ý~üÈý � ú���ý ×3���× û�û�ý2û 
 + E�3 ý~û ���	� ý ��ü�ý � l 
��¹@
 þ ý � ý ×�� ý #U
�BDCEL
� ×�BDC ü 
�� 
 þÿþ ý � ��C	� i �F� +�þÿýxû�ý �	� ý~ük? ��× ý �W× ý2û�ý 
�� û BDC þ × ý ¨ ý �r� ��+	i ý ×3 ý � ü�þ ×�BDC ý � nK+ L
û�ü 
��	� û @+	-uý � 3�
��	3_! ý�� 
�� þ 
�¨ ü2ø 03× ý~û�ý RÈ@� ûo+ �	3 × û�ü ED@+r��+ � û�ý ��ý�n�gKý BD� ý û�ý2þ�-Wû�ü ! ý ��û�ü @
��	� þ ×BDC
!K@� þÿþ ×3 + �	3 ý2ý ×3�� ý~ük? �A
 ý ��ûRüÈý � û �A
 û � -	+Wû � g 
Y× ü ×�r3N�/×� ý�Ê�� × ý � ü × û�ü�+ �	� �g�ý × ü�ý � û �W× ý
l � i�i�+ �W×���
 ü ×���©@+r-:ý��£ý T � � ��ü × ý �RüÈý �´
 � ×
 -Wþÿý � -uý × ý ×�� ý � % ý 
 þ × û × ý��o+ �r3 i × ü 
 û � �	BDC � ���
� 
 � 
 þÿþ ý2þ ý � Q}��� +Wþ ý �¦��×BDC üti�ý C ��i @��3 þ ×BDC#× û�ü�£ ! ý � 3 þÿý ×�BDC ý �A
 � +¦l 
 � × ü�ý2þ´f�ø~f�¥¡ø´£¤>ëý × L
üÈý�� CW×��ª�A�	� ýlü û ×�BDC¡� +	� BDC¡�W× ý~û�ý ' + E üÈý × þ�+ �	3¢� ý��qnK+Wû�ü 
��	� û @+	-uý � 3A@
��	3 ý ×�¦�W× ý(z�ý �W×�3 ý � ?
�W× ý 
 þÿþÿý 03×y
 þ ��3 ý �µ3 ý i�ý ×�� û 
 i � +	� BDCFE�@+ C ��ý � ?�+ �	� �W× ý(z�ý �W×�3 ý � ? ��× ý � +	��ý ×� ý � 03×y
�L
þ ��3 -uý~ü/��ý · ý � ? �W× ý � ü/�2+ � ü/+	� � ý2ûU��� L � ü 
��	�A
 � � û � +	�U��ý2þ 
 ü ×�! û BDC þÿý BDC ü ×�)� ý �(ú�û�ü�ý2þ þÿý L
�F� ý � ×��A�H
 ü ×���}� ý2û #µJ � � g × ý � ý �2ø 03× ý�nK+Wû�ü 
��	� û @+	-uý � 3A@
��	3 ýtgKý � � ý � ��ý BDC ü8g × þ þ �¹@+	��þ ×BDC

 +Wû�ý ×��A
��	� ý�� 3 ý�� × û�û�ý � + �r�,! ý ��ü�ý × þ ü)ø~¥

08
©
 þÿû �;��× ý � üo�o+ � ü/+r� × ý��o+ �r3 ×� ú�û�ü�ý2þ þÿý LNQ}��� +Wþÿý ×�d� ý � #µJ � � L�� ý���û ×����dE @+	� ý ×� ý
ý�Ê�� × ý � ü�ý)� 
 � 
 þ þÿý~þ × û × ý��o+ �	3}�W×BDC ü ! ý��2gKý �	� - 
 � × û�ü ?¸i�+ ¨ ü�ýSý ×� ý � ý +Wý,+ �	�¡3 ý~ý ×3�� ý~ü�ý
Q}��� +Wþ û�ü/�2+ � ü/+	� 3 ý E + �	� ý � g�ý�� � ý � ø Mµ× ý �q- � ü�û ×BDCµ� ý � 'U� û 
 ü/� 
�� ? � ý���-uý ×µJ$#U% J('
! ý��2gKý �	� ý~ü�g � � � ý � g 
 �2øK> × ý ×� l 
 � × üÈý~þ�÷�ø ùiø ùBý ��þ @
 +�ü�ý �Rük? �����	� üÈý �W× ý J$#U% J('µL�� ý ��û × L
���b×� û 3 ý~û 
 i1ü 
 þÿþ ý � ��×�	3 û �W×BDC ü ! ý �2gKý �r� ý~ü�g�ý�� � ý � ?°g�ý × þ�û × ý,£ 
 ¥ 
 + E ý ×�� ý �(ý�� C ý�-Wþ ×�BDC
! ý�� 
 þ üÈýlüÈý � ��� L�� ý ��û ×���� - 
 û × ý ��ü�ý�+ �	� £�-�¥�û�ü 
 � � + �e!�� þ þÿû�ü @
��	�W×�3 g 
 �~ø � � i × ü�i�+ ¨ üÈý � ý��
��ý × þ � ý � #ÕJ � � L �F� ý�� ×G�A�H
 ü ×���� ? � ý�� �A
 û Q}��� +Wþ 3 ý � @+Wû�ü 
 +�û E�@+Wþ þ ük? ×� ý ×� ý Q}��� +Wþ û�üo�o+ � ü/+r�
ý ×��	3 ý � 
�¨ ü5gKý � � ý � ? �W× ý � ý � � ý�� J$#&%µJ(' L�� ý���û ×���� ý � üÈû � � ×�BDC ü)ø

> × ��û � ý � ×G� � × ý �RüÈý ��E¤� þ 3 þ ×BDC�� +	��ý ×�� ú�û�ü�ý2þÿþ ý LNQ}�F� +Wþ E�@+	� �W× ý Q}'�6£H ? ��C	� ý � ��C	� i ��L
� +Wþ ýYø 0 ý�� M&
 + � üo� +WûRü 
��r�t� ý~û�ú�û�ü�ý2þÿþ ý LNQ}�F� +Wþÿû�- × þ � ýlü � ý �/Q}'�6£H�L � ý~û 
 i1üo� +WûRü 
��r��
 -°?
� ý�� ED@+	� 
 þ þÿý 03×
 þ ��3 ý 3i× þ ü)ø HU@+	� �W× ý % ý � � @
 û�ý � ü 
 ü ×���,� ý�� 03×
 þ ��3 ýS-:ý~û × ü/�~ü �A
 û Q}'�6£H�L
Q}��� +Wþ�ý ×�� ý�� 
 -uý2þ þÿý !���� ý �hg�ý × üÈý���ü�ý � nK+WûRü @
��r� ý � ? �A
 � 3 ý2ûRüÈý~þÿþ ü 
 þ ûÕý ×�\H ý2þ �"!����)� ý � L
-	+ �r�r!�
 � ×
 -Wþÿý � ø ¯ ý � ý � �W× ý~û�ý�� � ý��o-	+ �	� ýxý � ü C @
 þ ü ý ×�� ý �´
 � ×
 -Wþÿý�? �W× ý � ý ��MU
 + � ü/� + L
û�ü 
��	�.� ý2û�-uý~üo��ý · ý �	� ý � 03×
 þ ��3 ý2û 
 -	- × þ � ý~ük?�û � g × ý}gKý × üÈý���ý �´
 � ×y
 -Wþÿý � ? �W× ý"g × ý 3 ý L
g ��C	� ü � ý � ý �hg�ý × ü�ý ��ü�ý � nK+�û�ü 
��	��
 -	- × þ � ý � ø Q\× ü CW× þ E ý � ý�������� L l(þ 
 +�û�ý2þ�g�+	� � ý ����× ý L
z�ý ��×3 ý � ú�û�üÈý~þÿþ ý L �:� 
�� û × ü ×��� ý � û � ý � ×G� � × ý �Rük? ��× ý ��× ý_£ 3 þÿý ×BDCA
 ��ü ×�3 ý � ¥ 3 ý�i�ý ×� û 
 i�ý � nK+ L
û�ü 
��	� û @+	-uý � 3A@
��	3 ý 
 þ þÿý�� 03×
 þ ��3�L -uý � ��3 ý � ý �t' +�ü � i 
 ü�ý � -uý2û BDC ��ý × -uý � ø Mµ× ý�� � +	� BDCq��
��	�
�W× ý � -uý � -:ý~û BDC � × ý�-:ý � ý û � �	BDC � ��� ýtl � i�i�+ ��×�H
 ü ×������ ý � ' +�ü � i 
 üÈý �V3e
�� � �	
 ü @+	��þ ×�BDC

 +Wû 3 ý � � @+ BD� ü�g�ý�� � ý � G 03× ý � BDCA
 þ ü/-uý �W×��	3 + �	3 ý ×� ý��Pû � þ BDC ý � �:� 
�� û × ü ×��� i�+ ¨ þÿý �W×3 þ ×BDC
� ý � -:ýlü/��ý · ý �	� ý � ��ý × þ � ý2û�ý �hg�ý × ü�ý ��ü�ý � nK+WûRü 
��r� ý2û;£¤-	��g ø � ý � �´
 � ×y
 -Wþÿý �µ� ý~û � ý � L
-	+ �r� ý2û/¥ 
 þ þÿý � ' +�ü � i 
 üÈý � £�-r��g ø 
 þÿþ ý � H ý~þ � ý ×� ü/� @
�3 ým¥ � � @+ E ý � ?O+ �	����× ý � BDCA
 þ ü(g × � � + �	3
i�+ ¨ ý � ü�û � ��ý BDC ý �	�©
 þ þÿý3û�ý~ü/�~ý � ø

' þ ûsl ��� û�ý �O+Wý � �*ý�� 3e
 -�û ×�BDC��A
 i × ü 
 þÿþ ý � ��×�	3 û1ý ×� ý}+	i E�
��	3 ��ý ×�BDC ý,�&i�û�üo�o+ � ü/+ L
� × ý �2+ �	3�� ý�� �F� ý � ×G�A�H
 ü ×����w� ý�� Q}'�6£H�L l � i � ��� ý � üÈýYø ' +Wû � ý�� #ÕJ � � L�� ý ��û ×����©�����	�EL
üÈý � þÿý �W×3 þ ×BDC¡�W× ý)� ��� L + �	� l 
��A
 þ � ý �A�W× ü ×���� ý � + � -:ý~û�ý C ý �W@+	-uý � �r� isi�ý � g�ý�� � ý � ø
03× ý±�»� 
�� û × ü ×���� ý � i�+ ¨ ü�ý � ý ×� �~ý2þ �r� ×� û � × � × ý �Rük? ��E üw+ri E¤� �2i�+Wþ × ý �Rü,+ �	� �A
��	� � ý +

��	3 ý � � �	� ý~ütg�ý�� � ý � ø MÕ× ý �2-:ý × g�+	� � ý 
 + BDC�×�� üÈý � û ×�! i × ü � ý � nK+WûRü 
��r� û�ü 
 -:ý~þÿþ ý �ª� ý~û



÷�* ë ÒyËBÏ�¾ ¿�Ó�Å�Â(ÒyÓÌÄuÍ3Ó Í3Î�Î�ÒfÎ?ÊRÐ�ÊNÒyÓµÏ�ÒyË Ï»Ä´Ã�Í3Ó(Ö�ÌµÊ2Ï�ÒvÆ ÏU¿�Ó

��� L � ü 
��	�A
 � � û ! ý � 3 þ ×�BDC ý � ?Ý+ri H ý C þÿý�� ×��)� ý�� #µJ � � L�� ý���û ×���)
 + E � + � ý BD� ý � ø J(� l 
 � × L
üÈý~þP÷�ø ùiø�÷ CA
 ü�üÈý � g × ��-:ý���ý × üÈû ý �2g @
�C	� ük? �A
�¨w�W× ý~û�ý �F� ý�� ×G�A�H
 ü ×����¦��· ý � û ×BDC ü�þ ×BDC @+r-:ý��
ý ×�� ý ��� � ü 
�T � � @+ E + �	3sCW×�A
 +Wû �W× ý�i 
 þÿû !�
 þ ×�W× ý ��üÈg � � � ý � g 
 �2ø

J(� û 3 ý2û 
 i1ü»g 
 � �A
 i × üFý ×� ��ý BDC ü Cr��C ý � ' + E g 
��	�t�	� ü(g�ý �	�W×3 ?H+ri �W× ý ��� ý�� ×��	��
 ü ×���
×� ý ×� ý HA� �2i�� +,-	� ×�	3 ý � ? �W× ý(ý ×� ý(ý�Ê�� × ý � üÈý J i � þÿý i�ý � ü 
 ü ×����ª@+	-uý � C	
 + � ü�� +�þ @
�¨ ü2ø

' þ û �v� �RüÈý × þ � ý ��> 
�C þ � ý � Q,'�6£H�L � üo�o+ � üo+	� �H
��	� i 
��}�	�FBDC ý �2g @
�C	� ý � ? �A
�¨ û × ý
3 ý 3 ý �¶@+r-:ý�� � ý � #ÕJ � � L�� ý ��û ×���� û�ü/�2+ � ü/+	��ý2þ þ � + � i�ý C �¸g × ý � ý � � ý�+�üÈþ ×BDC_�W×�BDC üÈý � 
 i ��� L
� ü 
��	�A
 � � þ × ý 3 ü ?Og 
 û£û ×BDC -uý ×Ý� ý � 3 þÿý ×�BDC ý � ��g × û BDC ý �,� ý�i � ü 
��	�A
 � � + �	�V� ý �Pú�û�ü�ý2þ þÿý L
�F� ý � ×��A�H
 ü ×��� � � û × ü ×G! -uý i�ý � � - 
 �5i 
�BDC ü2ø

c
	 X\	 X Y�ß±â ð:ã|ê�ä�ô�ã�ä�ê î�â�í Ý(ß�à�òéâEá±õ í)í2öpòUß±õ�ã�ß±öuà�í2ö�J��2âUô�ã|âEí�ð�[�L
ú ×� ú ×�� �2ý~þ 
 û�û � � ×y
 ü ×��� û � -�z�ý � ü � '�{ ý � ü C¹@
 þ ü ý ×�� ý 3�
�� �2ý % ý ×C ý !���� l � i � ��� ý � ü�ý � ?
! ý�� 3 þ ý ×�BDC ý ' -r- × þ � + �	3 *�ø�ú�û�- � ü/û ×BDC¡
�� ?�ý ×�� úyûRüÈý~þÿþÿý LRQ}��� +Wþ´� +�û � ý�� ×G� � × ý ��ý � ? �A
 û
i�ý C ��ý ��ý�� � üÈý��oi �F� +�þÿýt-uý2û × üo�~ük?Ý� +ri I ý × û � × ý2þ E�@+	��z�ý � ý~û 'U� g�ý �	� + �r3 û �W× ý � ûRüÈý~þÿý i�ý � ü
ý ×�� ý2û~ø J iZ�(ý 3 ý � û 
 üo�q� +;���´� Q + �	�¦6 � Q û�ü 
��	� ý �±� ý�i 
 + BDC±� ý ×� ý � � ×� � × � × ý2þÿþ ý �
MÕ×��	� ý�� �W× û�û�ý ý � ü 3 ý 3 ý � ø

I ý × ý ×�� ý � �¹@
�C ý ��ý �.'&�A
 þ � û�ý � ý~û���� L ��� � ü ����� þÿþ û û�üÈý~þÿþ üÈýSû ×�BDC.
 þ þÿý � �W×�r3 û C ý � 
 +Wû�?
�A
�¨ ×��	� ý � CA
 þ�-�ý ×� ý~û � '�{ ûfû�ý C �vgKý �W×�3�# ý -uý � þ @
 + �A3�� ý × ü !�� � ��� i�i1ü)øÝ£ Q\× ü ' +Wû �A
�C i�ý
� ý���l ���	�H
 üÈý �A
 ü ×���� û L + �	� � ý � 
 � 
 ü ×���� û L l � i � ��� ý � üÈý�?:ý ×�� ý i ×�¢' -r- × þ � + �	3 * �W×�BDC ü
�A
 � 3 ý2ûRüÈý~þÿþ ü�ý � ��ý × þ � ý�� � üÈý�+Wý � E + �	� ü ×���� � '�6£H ? �W× ý3û ��3�
 � E�
 ûRü !K@� þÿþ ×3t� ý -uý � þ @
 + �A3 � +r�
3 ý~û 
 i1ü�ý � ��� L ��� � ü ����� þÿþi 
 û BDCW×� ý þ @
 + E ü)ø~¥ 08
 � @+r-:ý�� CW×��A
 +Wû ED@+ C ��ü³z�ý � ý � '�{OL l � i � ��L
� ý � ü�ýtz�ý�gKý × þ û_i�ý × ûRü � +	� û�ý C �Bý ×��rE�
�BDC ýV+ �r��� +	�2�2ý 'U� ü ×���� ý �d
 +Wû2ø 08
�C ý �/ûRü 
��r� ý~û
� +�ý �2g 
 �RüÈý � ? �A
�¨ ý ×�� ý ' + E ü�ý × þ�+ �	3;� ý � H + �	� ü ×����A
 þ × ü @
 ü � ý2û � '�{�
 + E8� ý � 
 ��ü !E× ý2þÿý
ú�û�ü�ý2þÿþ ý L � ��C	� i ��� +Wþÿý�� +Sý ×� ý�i 3 � ��¨ ý �V' + E g 
��	�,
�� l � isit+ �W×�H
 ü ×���qE @+ C ��ý � g @+	� � ý
× i � ý � 3 þÿý ×BDC � + � ý � ý ×�3 ý � ü�þ ×BDC ý ��'U� ü ×���� ý � ?k+ �	���W× ý2û ? ��C	� ýÈ� ý~û BDC g ×�r�W×3�� ý × üÈû !�� ��ü�ý × L
þÿý � +	� BDC ý ×� ý�� 
 � 
 þÿþ ý2þ × û × ý �o+ �	3U3 ýg ×�	� ý � � + �K@���	� ý � ø 03× ý2û¸g 
 � �W×BDC üvg @+ � û BDC ý � û2gKý ��ü
× i MÕ×�� -Wþ ×�BD��
 + E¶�W× ý 
��	3 ý2û�üo��ý�-�üÈý ú¸Ês� × ý � �2ûRüÈý ×�3 ý �2+ �	3�� ý � � 
 � 
 þ þÿý~þ × û × ý���üÈý � �F� ý � ×��A�H
�L
ü ×���� ø

� �	�q�	��BDC ý ×�� ý � BDC g × ý � ×3�� ý × ü¸�2ý ×�3 üÈý�û ×BDC ø 03× ý 03× ý � û�ü�ý�ý ×��W×3 ý � � ý ��l � i � ��� ý � üÈý �
×�r� ý � CA
 þ-xý ×� ý2û � '�{ g�ý�� � ý �;!����©�W×BDC ü � +	�(ý ×� ý�� 
��	� ý���ý � l � i � ��� ý � üÈý�?�û ���	� ý�� �
��E ü !�����E�
 û�ü 
 þ þÿý �s
��	� ý ��ý � l � i � ��� ý � üÈý � -uý � +�ü/�lü)ø � � g × � � ý~ü(g 
t� ý � '�6 � ú L$03× ý � ûRü
!����,� ý � � ü�ý +Wý�� E + �r� ü ×��� � '�6£H ? !����"� ý������ L(' � úµ+ �	� £ � � üÈý � ü × ý2þ þ®¥ !����"� ý���� L�' � ú
-uý � +�ü/�lü)ø 08
 i × ü �H
��	�d� ý � '�6 � ú L(03× ý � û�ü � ý �µ
��r� ý ��ý � l � i � ��� ý � ü�ý �d�W×�BDC üqi�ý C �
@+	-uý �Õý ×� ý � ý ×� � ×3 ý � ú�û�ü�ý2þ þÿý L l 
��A
 þ¹� +r� � ý � E�@+ 3 + �r3�3 ý~û�üÈý~þÿþ ü&gKý � � ý � ?:ý2û�g�ý�� � ý �¢� ��ý ×
l 
��¹@
 þ ý �	� ü(gKý �	��×3 ?O+ �	��× i '�6 � ú LNQ}��� +WþÝi @+Wû�û�ý ���W× ý�-uý~üo��ý · ý �	� ý � úvi � E�
��r3 û�üo� 
���L
û × ü ×���� ý �V! ý � � ��ý ×GE�
�BDC ü�g�ý�� � ý � ø

03× ý � -:ý � ý �2g @
�C	� üÈý�l ���	�H
 üÈý �A
 ü ×��� û L + �	� � ý � 
 � 
 ü ×���� û L l � i � ��� ý � üÈýÈg�+r� � ý 
 + E L
3 �2+ �	�*×�C ��ý�� ��· ý � û ×BDC ü�þ ×BDC ý � + �r� û�ü 
 � � ý �©# ý�-:ý � þ @
 + �A3�� ý × üU� +	iË��ý~û�ü�þ ×BDC ý � ��ý × þ � ý~û
� '�{ û 
 þÿû 
 û � �	BDC � ��� ý2û � ��C	� i ��� +Wþ � ý~û � '�{ ûÕû � ý�� ×�� � × ý���ü2ø

'U� û ��� ûRüÈý � g�+	� � ý 
 -uý �s-:ý~û BDC þ � û�û�ý �
�

×� û2-:ý~û ���	� ý ��ý}g�ý 3 ý �a� ý~û ' � 3 +	i�ý � üÈý~û
� ý�� J(� ýÊ�� × ý � � !����¡!�× ý2þ ý �d� þÿý ×�� ý � ?�û�ý �O+Wý � ü × ý~þÿþ 
 �2-:ý × üÈý �	� ý � � ��Cr� i ��� +Wþ ý �

�
�W× ý

'U� gKý �	� + �	3 û �W× ý � û�ü�ý2þÿý�i�ý � üÈý ×�	� ý � C	
 þ- � ý2û � '�{ û � g × ý ��× ý � üÈý +�ý � E + �	� ü ×��� � '�6£H



ëOÞ Ø ÍÖ�N��æ�ã�ì&��ëLø�éL�	��Òvà á$â/ãã�â ÷�f

û�ý~þ-WûRü �W×�BDC ü 
 þ û�û�ý � 
 � 
 ü�ý£ú�û�ü�ý2þÿþ ý L � ��C	� i ��� +Wþÿý���+/û � ý � ×�� � × ý���ý � ?�û ���	� ý�� �/×�� ý ×�� ý i ED@+r�
ú�û�ü�ý2þÿþ ý � ý +Wý � �F� ý � ×��A�H
 ü ×��� û�û�ü × þ�?Wý ×�� ý i ½ÝÖi�Y¿HÕoÜHº�ÖtÃH®ÕÛ °�Ø�×#® ø 03× ý2û�-:ý � ý +�üÈý~ü ? �A
�¨ ý ×� ý
û � þ BDC ýtl � i � ��� ý � ü�ý 
 þ ûÕý ×� ��+Wû 
 isi�ý �	3 ý C @� � ×3 ý�� � 
 ü/� !���� ��� � �2ý � +	��ý � û � ý � ×G� � × ý �Rü
g × � � ? � ý�� !����}� ý �}
��	� ý���ý � l � i � ��� ý � üÈý �)
 + E¤3 ý �2+ E ý � gKý � � ý �)�H
��r� ø

Q + ¨ ü�ý 
 þÿû � ��+	i I ý × û � × ý2þ�- × û C ý � �W× ý � ü�ý +Wý�� E + �r� ü ×��� � '�6£H ý ×� ý #U
�BDC � ×BDC ü 
��
�A
 û���� L('U� gKý �	� + �	3 û �W× ý � û�ü�ý2þÿý�i�ý � üs��� L�' � ú¦û�ý �	� ý � ? �A
 i × ü �W× ý2û�ý2û �W× ý #&
�BDC � ×BDC ü
+	i �����W× ý���ü¶+ �	�_�A
 û¨ú�� 3 ý�- �W× û 
��_�W× ý 08
 ��ûRüÈý~þÿþ+ �	3 û�û BDCW×BDC ü»g�ý × üÈý���û�ý �	� ýlük?éû �S�H
��	�_� + �
�W× ý � '�6£H ý ×��rE�
�BDC ý ×� ý���� L(' � ú L ��� � �2ý � +	� 
 + E �2+ E ý � ? ��× ý û � g ��C þ �W× ý��&i �����W× ý��o+ �r3

 þ û 
 + BDC,�A
 û � ý �r� ý �)
��}��× ý 08
 ��û�üÈý~þÿþ�+ �	3 û�û BDCW×�BDC ü @+	-uý � �W× i�i1ü2ø

03× ý � ý��2gKý �	� + �	3 ý ×� ý~ûPû � þ BDC ý � � ü × þ û³g × � �V�A
�� +	� BDC ý���þ ý ×BDC ü�ý ��ü ? �A
�¨_��× ýSi�ý × û�üÈý �
'U� gKý �	� + �	3 û �W× ý � û�ü�ý2þÿý�i�ý � üÈý � ý~û � '�{ × i gKý2û�ý � üÈþ ×BDC ý �.' + E¤3e
 -uý ��
 +Wû ED@+ C ��ý � ?È-uý ×
� ý � ý �#× isi�ý � 3 ý �A
 +*ý ×� ý #U
�BDC � ×BDC ü ! ý ��û 
��	� üSg × � � ?ÝgKý �r� ý ×� ý #&
�BDC � ×�BDC ü(ý i � E�
���L
3 ý � g × � � ? 
 þÿû � �&i �����W× ý��o+ �r3 û 
 + E¤3e
 -uý � ø HU@+	�&��� L�' � úoü/� ×�· ü ��× ý2ûÕý Tr
�� ü8��+°? ED@+r� �W× ý

��	� ý ��ý �.' � úyû � +	��ü�ý × þ�gKý × û�ý�? 
 -uý � ×��
 +Wû2��ý ×BDC ý �	� ý i Q)
�¨ ýYø&£
ú�û 3i× -�üq-uý ×��W× ý2û�ý �
' � úyû 
 + BDC ý ×� ý � nK+Wû�ü 
��	� ?¹+ �	�±3 ý2þ ý 3 ý � üÈþ ×�BDC;E¤� þ 3 ü 
 + E5� ý � ú�i � E�
��	3 ý ×�� ý � #U
�BDCEL
� ×�BDC ü � ý ×�� ý ' +Wû 3e
 -uý ý ×� ý�� #U
�BDC � ×BDC ü2ø|¥

R ý~ü/�~þ ×�BDC �~ý ×3 ü �A
 û � -uý ��
��	3 ý E @+ C �RüÈý ' � 3 +	i�ý � ü � ý � ×� ü�ý � û ×�! ý ��3 ý 3 ý � û�ý × ü ×�3 ý ��I ý L
� +�ü/��+ �	3�� ý � 03× ý � û�ü�ý ×�	� ý�� CA
 þ-Bý ×�� ý2û � '�{ ? �A
�¨��A
 ûÈl ��� �2ý � ü � ý~û´�v� � �2ý � +	� 
 + E �o+ E ý2û
�W× ý × i���� L � ü 
��	�A
 � � -uý2û BDC � × ý�-:ý � ý � '�{ÕL � ü/�2+ � ü/+	�Õû ��3e
 �&-uý2û�û�ý ��g × ý � ý � 3i× -�ü 
 þ û �A
 û
l ��� �~ý � ü !����¡@+	-uý �µú�û�ü�ý2þ þÿý L l 
��¹@
 þ ý ��� i�i�+ ��× � × ý ��ý �	� ý � � ��C	� i �F� +Wþÿý � ø

ú���û BDC gKý �Rütg × � �©�W× ý '&� gKý �r� + �	3w� ý2û � � � �2ý � +	� 
 þ ý � � ü × þÿû�?�gKý �	� -:ý���ý × üÈû ý T�× û�ü × ý L
��ý �	� ý(ú�ûRüÈý2þ þÿý L �F� ý � ×��A�H
 ü ×��� ý ��!�����' � ú�û ×�s�W× ý���� L �F� ý � ×��A�H
 ü ×����×� üÈý 3 � × ý ��üvgKý � � ý �
û � þÿþÿý � ø MÕ× ý � × û�ü �A
��	� ý ×� ��i�û BDC ��ý × -uý �_� ý�� ' � ú L �F� ý � ×G�A�H
 ü ×���� ý�� E¤� � � ý ��þ ×BDC ø 03× ý2û»-:ý L
ü/� 
�EÝ
 þ þÿý � �W×�r3 û �����	� ��ý~ü � +	� �A
 û ' û�û � � ×y
 ü ×��� û�û�ü�ý +Wý��o+ �	3 û �W× ý � ûRüÈý2þ ý i�ý � ü '�6 � ú5? �A
 � +
� ý �w
��	� ý ��ý �w' � úyû ��C	� ý CW×��)�	��BDC)� ý ×� ý1ú�û�ü�ý2þ þÿý L �F� ý � ×G�A�H
 ü ×���� ý �"!�� � C	
��	� ý � g 
 ��ý � ø
03× ý '�6 � ú L �F� ý � ×��A�H
 ü ×��� g�+	� � ý 
 + ¨ ý � CA
 þ�- � ý2û���� � z�ý � üÈý~û ×� ý ×� ý�� � ü/+ �W× ý �A
 �o-uý × ü ×��
� ý � � � � �2ý � +	� 
 þÿý � � ü × þ°+ri 3 ý~û�ýlü/�~üt£2« R¹
 � X * 
 ¬y¥lø

' + BDC �W× ý¢�»� 
�� û × ü ×���� ý �a� ý � � ü�ý +Wý�� E + �	� ü ×��� � '�6£H ? ��× ý ×��a� ý � #ÕJ � � L�� ý ��û ×����
!�� ��þ 
�3 ý � ?Ait+ ¨ üÈý �x×�� ��� � �2ý � +	��ý � +	i 3 ý2û�ý~ü/�lü&gKý � � ý � ø 03× ý~û�ý��&i�û�ýlü/��+ �	3������	� üÈý 
 þ L
þÿý�� �W×��	3 û���ý BDC ü 3 ý � 
�� þ ×�W×�3 ý�� E¤� þ 3 ý � + �r� ý�� E¤� � � ý �RüÈý CA
 + � üÈû @
�BDC þ ×BDC ú �W× ü × ý � 
 + E g 
��	� ?
�A
 z�ý�gKý × þÿû5i�ý × û�ü 3 ý �A
 +Sý ×�� ý8�»� 
�� û × ü ×����"
 + E ý ×�� ý���� � �~ý � +r� 
 - 3 ý - × þ � ý~ü5g�+	� � ýYø:£��v� �
ý i � E�
��r3 ý � ý�� J(� ü�ý � 
�� ü ×��� g�+	� � ýfý ×� ýÈ��� � �2ý � +	� !�� � 3 ý2û�ý C ý � øÉ> ý × üÈý���ý H�
 þÿþ�+ � üÈý���û BDC ý × L
� + �r3 ý � ? �W× ý&- × û C ý � 3 ý2þ ý 3 ý � üÈþ ×�BDC i × ü�I_KNM�O&P3Q_R.Q L l(þ 
 +Wû�ý2þ �V3 ý~üo� ��· ý � g�+r� � ý � ?FgKý � � ý �
� + ��×�	� ý�� CA
 þ- � ý ����� � �2ý � +	� 
 - 3 ý C	
��	� ý~þ ü)ø~¥

08
 û 3 � @��¨ üÈý MÕ×��	� ý�� �W× û C	
 -:ý � g × � 
 þÿþ ý � ��×�	3 û�- × ûKz�ý~üo�~ü ! ý���û BDC g × ý 3 ý � ø 03× ý ��� � 
�BDCEL
� ý �A�W× ü ×���a!���� ú�û�ü�ý2þ þÿý#ý � ü C¹@
 þ ü �W× ý ú ×�� û BDC � @
��	� + �r3 ? �A
�¨ ×� ��� � �~ý � +	��ý �Ì� ý ×�� ý ��þÿý ×
ú�û�ü�ý2þÿþ ý L û � ý � ×G� û BDC ý '&� gKý × ûo+ �r3 ý �)!�� � ��� i�i�ý �}�¶@+r� E ý � ø 08
 i × ü�g × � � ý~û���+	i I ý × û � × ý2þ
ý ×�� ý �"��� L(' � ú L ��� � �2ý � +	�)+ � i @��3 þ ×BDC 3 ý�i 
�BDC ü ? �A
�BDC � ý �,�&i �����W× ý��o+ �r3µ
 + BDC �W× ý
' +�û 3e
 -uý8£¤i × ü�ü�ý2þÿû � ý���ú�û�ü�ý2þ þÿý L û � ý � ×�� û BDC ý � M��¼a$I��¼a L('&� g�ý × ûo+ �	3 ¥ � +	� BDC � + E�@+ C ��ý � ø 0 ý��
�8�o+ �	�¢ED@+	� �W× ý2û�ý�ú ×�� û BDC � @
��	� + �	3\×�¢� ý�� �F� � 
�BDC	� ý �	�W× ü ×��� þ × ý 3 üUg ��C þ �A
 � ×�� ? �A
�¨ ý~û
ý ×���
 +�û � � @+ BD� þ ×BDC ý2û ú � ü(g�+	� E û2� × ý~þ°-uý ×Ý� ý ��ú � ü(g ×�BD� þ�+ �	3�!���� ú�û�üÈý~þÿþ ý�g 
 � ? � ý � � 
 û Bk
 þ L

 �Rü ×3 ý � ��� � 
�BDC	
�� üÈý × þ�? � ý � û ×BDC���×BDC ü_i × ü ý �	� þ ×BDC ý �ª' +�ü � i 
 üÈý � + �	��� ý ��ý � l � i L
i�+ ��×�H
 ü ×���� -uý E�
�¨ ü ??û ���r� ý � � �Yø I ø � ý�� I ý2û BDC ��ý × -	+ �	3}!����¦08
 üÈý �±�W× ý � ük? × i���� ×�� � × �



÷�1 ë ÒyËBÏ�¾ ¿�Ó�Å�Â(ÒyÓÌÄuÍ3Ó Í3Î�Î�ÒfÎ?ÊRÐ�ÊNÒyÓµÏ�ÒyË Ï»Ä´Ã�Í3Ó(Ö�ÌµÊ2Ï�ÒvÆ ÏU¿�Ó


 +WûRü 
 +�û BDC - 
 ��� + CA
 þ üÈý � ø:£o« 0 ý i X x�? � øA*�*O9H¬y¥lø
03× ý ú ×� û BDC � @
��	� + �	3"! ý�� CW×��	� ý �Rü 
 -:ý�� �W×BDC ü � +	� � ý � -uý2û BDC � × ý�-:ý � ý �±� ý +�ý � ��� ý L

� ×G�A�H
 ü ×���� û�û�ü × þ�?:û ���	� ý � � i 
�BDC ü 
 + BDC±3e
�� � 
 þ þ 3 ý�i�ý ×�w3 � ��¨ ý�ú�û�ü�ý2þ þÿý L �F� ý � ×G�A�H
 ü ×���� ý �
g × ý�ý~ü(g 
)�W× ý !���� ��� � ý +�ü�þ ×BDC û BDC gKý ��ý�� þÿý2û2- 
 �~ø 0 ý �	� -uý ��ý × ü�û ×��¦� ý � -:ý ×� ý � ý T�× L
û�ü × ý���ý �r� ý � ��� L �F� ý�� ×G�A�H
 ü ×���� ý �©E2@
 þ þ ü 
 + E ? �A
�¨ û ×BDC ×��±� ý �¦!E× ý~þÿý � �:� 
�� û × ü ×��� ý � -:ý L
û�ü × i�i1üÈý '&� gKý × ûo+ �r3 û E¤� þ 3 ý ��× isi�ý ��+ �	� × i�i�ý �¸g × ý � ý �´g × ý � ý � C	� þÿý � ø 03× ý2û CA
 üÈ+ � üÈý��

��	� ý ��ý�i û�ý ×� ý}�&��û 
�BDC ý �A
 � ×� ? �A
�¨ û × ý �W× ý '&� gKý �r� + �	3ª!���� ��� � �2ý � +	��ý � g × ý � ý � L
û � × ý 3 ý2þ � ? �W× ý × i ��� L � ü 
��	�A
 � �a� ý �A��× ý �Rü û ×�	� ø J(� ú�û�ü�ý2þ þÿý �	
�3 ý 3 ý �a�����	� üÈý � �W× ý2û�ý
'U� gKý × ûo+ �	3 û E¤� þ 3 ý �"�W×�BDC ü 
 þÿû³�v� � �2ý � +	�Pû � ý�� ×�� � × ý���üÈg�ý�� � ý � øpú�û�üÈý~þÿþ ýU- 
 û × ý���ü5�g 
 � 
 + E
� 
 û Bk
 þ�+ �	�©� ý �	� ü �A
 i × ü �W× ý @+	-Wþ ×�BDC ý � � ü/+ � ü/+r� × ý��o+ �r3 ûoi @��3 þ ×BDC	� ý × ü�ý �©� +	� BDC ��� � �2ý L
� +	��ý � + �	� H + �r� ü ×��� ý � ? 
 -uý � � +r� BDCµ��× ýSý �hg @
�C	� üÈý,- × û C ý � !�� � 3 ý~û BDC � × ý -uý � ýxû�ü 
 � � ý
�:��ý �r� + �	3 ��g × û BDC ý �V� ý iW� 
 û Bk
 þ L ��ý × þA+ �	��� ý i ú�û�üÈý~þÿþ ý L û � ý�� ×G� û BDC ý � ��ý × þ × ûRü�ý~û �W×�BDC ü
ý ��þ 
 +r-�ük?e��+	i I ý × û � × ý2þ �W× ýÕú�ûRüÈý2þ þÿý L û � ý � ×�� û BDC ý�M��¼a$I �_a L�'U� g�ý × û2+ �	3B×� ý ×� ý��³��� � �2ý � +	�
� + ! ý �2gKý �r� ý � øÈ� �r�¡�	
©��× ý û ×BDC g × ý � ý � Cr� þÿý �	� ý �d'&� gKý × ûo+ �r3 û E¤� þ 3 ý � ×� ûo-uý2û ���	� ý ��ýM��¼aWI �¼a L('&� gKý × ûo+ �r3 ý � ý � ü CA
 þ ü�ý � ? ��@���	� ý � ��� � �~ý � +r��ý �tCW× ý�� �W×�BDC ü¶��+	� � üo�o+ � üo+	� × ý �o+ �	3
� ý�� ��� ý�� ×��	��
 ü ×����! ý �hg�ý �	� ýlüSg�ý�� � ý � ø

J(� « I ��ý XiZ ¬ CA
 -uý � g × � �W× ý 0 ý �A�W× ü ×������ ý�� � ý i 
�� ü ×���!���� úyûRüÈý~þÿþÿý �¹@
�C ý���+ � üÈý ��ûo+ BDC ü
+ �	�¢E ý~û�ü 3 ý2û�ü�ý2þ þ ük? �A
�¨ i 
��w�W× ý�-uý2û BDC � × ý�-:ý � ý�ú ×� û BDC � @
��r� + �	3}��C	� ý � BDC g × ý � ×�3�� ý × ü�ý �

 + E¤C ý -uý �µ�H
��r� ?�+ �	� g × � CA
 -uý � -:ý~û BDC � × ý -uý � ?vg × ý �W× ý~û ×��¡� ý � 0 ý �A�W× ü ×������ ý � � ý L
i 
�� ü ×��!���� ú�û�üÈý~þÿþ ý 3 ý2û BDC ý C ý � ��
��	� ø 03× ý �r� ü(g�ý �	�W×�3 ý � @'U�r� ý �2+ �	3 ý � � ý � ��� � ü 
�T
+ �	� � ý i 
�� ü ×���×� « J � { < X -r¬µû ×�	� × i '&�	CA
��r3;!���� « I ��ý XiZ ¬ × i 0 ý~ü 
�× þ�-uý2û BDC � × ý -uý �
+ �	� û�ü�ý2þÿþ ý �¡3 þÿý ×BDC �~ý × ü ×3bMµ×� gKý × û�ý �	
 � ?¸g × ý !�� � CA
��	� ý � ý*ú�û�ü�ý2þÿþ ý L > ý�� � �2ý�+ 3 ý�þÿý ×�BDC ü

��	3 ý � 
�¨ ü5g�ý�� � ý �w��@���	� ý � ø

� � i × ü CA
 -:ý � g × �v-uý2û BDC þ � û�û�ý � ? � ý�-:ý ��� ý�i ×�� l 
 � × üÈý~þÝf�ø~f�ø ù �W× û � +�ü × ý �RüÈý � � +Wû @
 ü/� L
þ ×�BDC ý � Q}��� +Wþ 
 ü�üo� × -r+�ü ý ×�� ý_g�ý × üÈý���ý � þÿý ×�� ý @'U�	� ý �o+ �	3w
��;� ý�� �F� � 
�BDC	� ý �A�W× ü ×����;!����
ú�û�ü�ý2þÿþ ý !�� �o��+ � ý C i�ý � ?e+	i � ý i n × ý~þ�ý ×� ý��¨ý�Ê�� × ý � ü × i � þ ý i�ý � ü × ý �2- 
 ��ý � ��� ý�� ×��	��
 ü ×���
�¹@
�C ý ��� + ��� i�i�ý � ø

c
	 X\	�c � öFî�ä�á«ï � õ à�õWåpâFPëâ�àuã
08
 û { � J�L I�
 û × ûo��ý E ý ��ý � ��i ��� ý~þÿþv£2« J � { <�ù�¬®¥£û BDC ��ý × -�ü E @+	�»z�ý � ý2û 'U� g�ý �	� + �r3 û !�� � ��� isi L
�W× û �W× ý(ú T�× ûRüÈý � � ý ×� ý~û � BDCW×�BDC üoi 
��A
�3 ý���û !�� ��? � ý���-uý × úvi � E�
��r3 ý ×� ý2û � ý �2- ×�	� + �	3 û L

 + E - 
 +eg�+ � û BDC ý2û �W× ý �	� ü(gKý �	�W×�3 ý ���v� � ��� isi �W× û�û�ý ×� ûRü 
�� � ×ÿ× ý ��ü ? 
 þÿû �3×� + � û�ý���ý i H�
 þ L
þÿý �W× ýU� 
�
 ��ý 
 +�û���� L$03× ý � û�ü � +�ü/�~ý ����� � � J + �r� ��� L ��� � ü ����� þ þi 
 û BDC�×� ý&���´� Q ø 08

g × �"-uý ��ý × ü�ûSý ×� ú�û�ü�ý2þÿþ ý LNQ}�F� +Wþ�£!��IWI"�LP�#	�Ha&P$M���$��¼a�P5a��F¥)� +	� ' -r- × þ � + �	3 ý ×�� ý2û 'U�EL
gKý �	� + �	3 û !�� � ��� i�i �W× û�û�ý2û !�� � 3 ý~û�ý C ý �.C	
 -:ý � ?v+ �	���A
;��× ý2û�ý2û�ú�û�üÈý~þÿþ ý LRQ,�F� +�þPû ��� ûRü
� ý ×� ý8gKý × üÈý ��ý ' + E¤3e
 -uý8-uý2û × ü/�lük? CA
 -uý � g × � ��× ý ' + E¤3e
 -uý � ý2û Q)
��A
�3 ý ��û �W× ý2û�ý i Q}��L
� +Wþ @+	-uý �Rü/� 
�3 ý � ø ' + Et�W× ý~û�ý©> ý × û�ý CA
 -:ý � g × � 3 þÿý ×�BDC �	�FBDC ý ×�� gKý × üÈý ��ý2û}��� � -Wþ ý i
3 ý~þ @� ûRü)ø J(� ú�ûRüÈý2þ þÿý ��
��	� û ×�BDC�� ý ×���Q}�F� +Wþ�û�ý2þ-�û�ü_-uý2ý �	� ý �d��� ý � �W× ýVl � i�i�+ ��×�H
 ü × L
��� û�û�üo�o+ � ü/+r� û�ý ×� ý � @
 + ¨ ý���ý �ëJ(� üÈý�� 
�� ü ×��� û � + �	� ü�ý ! ý�� @
��r� ý � � ?�g�ý~û CA
 þ�- ��C	� ý C�×� û�ý ×��
�´
 ü�ý �oi ��� +Wþ �W× ý2û�ý Q)
��A
�3 ý�i�ý � ü 
 + E¤3e
 -:ý �¡@+	-uý � � ý C i�ý � i�+ ¨ ø 08
 g × � ED@+r� ��× ý �W×�! ý � L
û�ý � l � i � ��� ý � ü�ý ��!���� ��� × iZg�ý~û�ý � ü�þ ×�BDC ý � ý ×�� ý � ��
�BDC ý �\Q}�F� +WþÿûRü/�o+ � üo+	� !�� � 3 ý L
û�ý C ý ��C	
 -:ý � £ ! ý � 3 þÿý ×�BDC ý�l 
 � × üÈý~þÈf�ø=*�ø ÷�¥�? × û�ü �W× ý~û�ý~û �´
 üÈý��oi �F� +Wþ ��C	� ý CW×�ª�	
 û Q}��L



ëOÞ Ø ÍÖ�N��æ�ã�ì&��ëLø�éL�	��Òvà á$â/ãã�â ÷�9

� +Wþ%��IWI&�_P�#	�Ha�P.M���$��_a&P5a��pø � � i × ü @+	-:ý�� �W× isi ü ��× ý2û�ý2û Q}�F� +Wþ�û @
 i1ü�þ ×BDC ý Q}��� +Wþ L + �	�
l � i�i�+ �W×���
 ü ×��� ûoi 
��A
�3 ý i�ý � ü 
 + E¤3e
 -uý �sED@+r�5����ø

c
	 X\	�� Y�ß±â(' âEí2õAP*ã2ï � öFî�ä�á
ílã|ê�ä�ô�ã|ä�ê
' -r- × þ � + �	3 1 3Y× -�ü1ý ×� ý � � ý~û 
 i ü L @��-:ý��o-Wþ ×BD� @+	-uý � �W× ý Q}��� +Wþ û�üo�o+ � ü/+r� � ý � ú�û�ü�ý2þ þÿý L
�F� ý � ×��A�H
 ü ×��� + �r�}E�
�¨ ü �A
 i × üPý ×�W×�3 ý ' û � ý � ü�ý � ý � !�� � ×3 ý � l 
 � × ü�ý2þ°��+Wû 
 i�i�ý � ø

03× ý 3 ý2û�üo� ×�BDC ý2þ üÈý � l @
 ûRüÈý � -uý �~ý ×BDCr� ý �*Q}�F� +Wþÿý�? �W× ý(ý ��ûRü �A
��	�S×��V�W× ý �F� ý � ×��A�H
 ü × L
���\×� üÈý 3 � × ý ��ü�gKý � � ý � ?Ýg�ý �	�¢� ý �SnK+ 3e
��r3 � + � ý � ü × ý E ý���ý � � BDCW×�BDC üÈý �¢��×BDC üSi�ý C � 
 þÿûR��$aNR.K������ LNQ}��� +Wþ�£)�WM+*LR.K�,����_R.K"-�¥�û � ý � ×�� � × ý �Rü�g × � � ?�û ���	� ý�� � 
 +Wû�û � ý � ×�� � × ý �Rü�g × � �
£ ! ý � 3 þÿý ×BDC ýtl 
 � × ü�ý2þ»f�øp*Wø ùm¥lø MÕ× ý��Õû ×�	�w
 + BDCw�W× ý #&
 i�ý � û �����e! ý � ü ×��� ý � ý~ü(g 
 ûS+ � ý ×�EL
C ý × üÈþ ×BDC ? �A
w�W× ý2û�ý���ý × þ ý �W× ��ý � ü 
 +Wû 
��	� ý���ý � ú�ûRüÈý2þ þÿý L �F� ý � ×��A�H
 ü ×��� ý � @+	-uý � �	� i�i�ý �
g�+	� � ý � £ ! ý�� 3 þ ý ×�BDC ý 
 + BDC l 
 � × ü�ý2þ¹f�ø=1e¥¡ø

c
	 X\	 � [�á
á±åpâFPëâ�ß�à�âEê ð�ñ�âUòUß±ó�ô�õ�ã|ß�öuà�í)í~ã�ß�á
[�à�òéõA]�á�î�âUêV`�ê�õ à�í)ß«ã�ß±ö:à�âEà n × ý2þ � ý��Oú���û�üÈý~þÿþ�+ �	3q� ý �µú�û�ü�ý2þ þÿý L �F� ý � ×G�A�H
 ü ×�����× ûRü ý2û�?
ý ×�� ý£ýÊs� × ý � ü 
 +�û E @+ C �2- 
 ��ý �F� ý�� ×G�A�H
 ü ×���� � + ý�� CA
 þ üÈý � ø # ý -uý ��� ý i ' û � ý � ü � ý��v� 
 � 
 þ L
þÿý~þ × û × ý��o+ �r3�CA
 -uý � g × �5+ � û 
 + BDC û ��� û�ü&-:ý�i @+ C ü ? ý ×�� ý � �F� ý � ×G�A�H
 ü ×���� û�û�ü × þ°� +"g @
�C þ ý � ?
� ý���ý ×�� ý£ý�Ê�� × ý � ü�ý ' +Wû ED@+ C �o+ �r3 ý���þ ý ×BDC ü�ý ��ü2ø�> � ý2û�i @��3 þ ×BDC g 
 ��? CA
 -uý � g × � ! ý���û2+ BDC ük?
{U! ý�� C ý 
��§ED@+r� ! ý���û BDC�× ý � ý � ý ' ��ü�ý � !���� � ý��2g 
 þ üo+ �	3 ��+ ! ý �2i�ý ×� ý � ø � � -uý �¹@� ü ×3 ü
� +ri I ý × û � × ý2þ �A
 û/úyûRüÈý~þÿþÿý L$R¹
 + E �~ý × üÈû � ûRüÈý i ý ×�� ý ��� ý�+�üÈþ ×BDC ý ��'U� üÈý × þ 
���� ý � 3 ý2û 
 i L
üÈý �}' +Wû ED@+ C �o+ �r3 ûo�~ý × ü�£ ! ý � 3 þÿý ×BDC ý ý~ü(g 
 « M���E�XiZ ?Al 
 � øA*�¬®¥¡ø

�&i � ý � ' + E g 
��	� ED@+	� �W× ý ' +Wûhg 
�C þ ý ×� ý��Sû BDCA
 þ ü/-uý ��ý × ü�ý � �»� 
�� û × ü ×���� � + ! ý � L
� ×��	3 ý�� � ? CA
 -:ý � g × �q+ � û�-uý i @+ C ük? �W× ý 'U� � 
�C þ � ý����:� 
�� û × ü ×��� ý � i @��3 þ ×BDC û�ü 3 ý�� ×�r3
� + C	
 þ ü�ý � £�+ �	� û � i × ü1ý C ý�� � 3 � ��¨ ý � �»� 
�� û × ü ×���� ý � ��+�û � ý � ×�� � × ý ��ý � ¥¡ø #U
 ü @+	��þ ×BDCë× ûRü
gKý × ü�ý � CW×�wED@+	�vz�ý � ý � ú ×� üo� 
�3 ×��¢� ý �8� 
 -uý2þ þÿý � ý2û���� � ü ����� þÿþ L � ü 
��	�A
 � � ûOý ×� ý ú�û�ü�ý2þ þÿý L
�:� 
�� û × ü ×���_�	� ü(g�ý �	�W×3 ? 
 -uý ��� +ri I ý × û � × ý2þ �K@���	� ý ���W× ý�� � üÈý�� 3 þ × ý � ý �o+ �	3 ý � ×��	� ý � CA
 þ�-
�W× ý2û�ý���l @
 û�ü BDC ý � ý -uý � û ��3 +�ü 
 + BDC,� +	� BDC\H�
 þÿþ�+ � üÈý ��û BDC ý ×� + �	3 ý � £�P�. V a /NR�� V R���-.RO¥ ×��L
� ý�� CA
 þ�-Sý ×� ý � ý ×�� �2ý~þ � ý � �:� 
�� û × ü ×����×�� úyûRüÈý~þÿþÿý 
 - 3 ý - × þ � ý~ü�gKý � � ý � ø

�\õ	P âEà�í2ôpöuà�^uâEà:ã�ß±öuà�âEà ' +�û � ý ����� L �F� ý � ×��A�H
 ü ×���¢� ý2û #ÕJ � �§g�+	� � ý �;�W× ý_� ��� L
+ �	� l 
��A
 þ � ý �A�W× ü ×��� ý �}@+r-:ý�� �	� i�i�ý � ?�+ �	�q�A
 i × ü:g�+	� � ý ��× i g�ý~û�ý � ü�þ ×�BDC ý �s
 + BDCq�W× ý
#U
 i�ý � û �����e! ý � ü ×��� ý �±��× ý2û�ý � �F� ý�� ×G�A�H
 ü ×�����@+	-uý � �	� i�i�ý � ø J(�¢'U�	CA
��	3�I û ×�	�¢�W× ý2û�ý
#U
 i�ý � û �����e! ý � ü ×��� ý � -uý2û BDC � × ý�-:ý � ?¹+ �	� ý -uý � û �w
 + BDC;�W× ý � þ ý ×� ý �ëQ}���W×��A�H
 ü ×��� ý � ?
�W× ý ED@+r� ��× ý � 
 � 
 þÿþ ý2þ × û × ý ��ü�ýt��� L�� ý���û ×���¦
��±� ý ��% ý 3 ý~þ �©!�� � 3 ý �r� isi�ý � g�+	� � ý � ?:+	i
�W× ý �F� ý�� ×G�A�H
 ü ×����"�	�FBDC�@+	-uý ��û ×BDC ü�þ ×BDC ý ��+ �	� -:ý~û�û�ý �µþÿý2û2- 
 �5��+}i 
�BDC ý � ø

ð:ã|ê�ä�ô�ã|ä�ê�ß±âEê�ä�à�åSî�âEí ðFñ�âUòUß«ó¨ô�õ�ã�ß±öuà�í~ã)âUì�ã|âEí ' + E¤3 �2+ �	�q� ý2û�ý T ü/��ý�i 3 � ��¨ ý � ��i L
E�
��	3 ý2û � ý �)��� L �F� ý�� ×G�A�H
 ü ×���� g 
 �xý~û 
 +Wû¢��� @+ �	� ý �Ì� ý � MU
��r�	CA
 -	- 
 � � ý × ü 
 + E z�ý L
� ý �¦HÝ
 þÿþ �	� ü(gKý �	��×3 ? � ý � �F� ý � ×��A�H
 ü ×��� ûRüÈý T ü 
 + E i�ý C ��ý ��ý 08
 üÈý × ý � � + ! ý���ü�ý × þ ý � ø
0 ý �Oú�û�üÈý~þÿþ ý L � ü 
��	�	
 � � £2« J � { < X -r¬y¥µû × ý C ü �A
HE @+	�U�g 
 � �W×BDC üÈû !�� ��? 
 -uý � � � 
�� ü × û BDC©
 þ þÿý



÷�< ë ÒyËBÏ�¾ ¿�Ó�Å�Â(ÒyÓÌÄuÍ3Ó Í3Î�Î�ÒfÎ?ÊRÐ�ÊNÒyÓµÏ�ÒyË Ï»Ä´Ã�Í3Ó(Ö�ÌµÊ2Ï�ÒvÆ ÏU¿�Ó

process
asynchronous

specification world

applicationProcess

asynchronous
process

systemprocess
asynchronous

openSystem

applicationEntity

lowerLayers

process
asynchronousprocess

cpmMacf

process

sao

process
asynchronous

process
Presentation

process
TransportService

process process
Session_Entity

macftpsu

process

process
asynchronous

tpsuNodesacfLow

' -r- × þ � + �	3 1LG 03× ý��(ý2û 
 i1ü LNQ}�F� +WþÿûRü/�o+ � üo+	� � ý��Õú�ûRüÈý2þ þÿý L �F� ý � ×��A�H
 ü ×����!���� ���



ëOÞêë Ë�â*�râDërãdùéL��ç_øeè�â/æ�á ÷ X

ú�û�ü�ý2þÿþ ý L > ý�� � �2ý�+ 3 ý�+ � üÈý���û�ü @+�ü/�~ý � ý ×� ý3û � þ BDC ý ' + E ü�ý × þ+ �	3t� +	� BDC ý ×��10 P2�&#����_QLR L l ����L
û�üo�o+ � ü ? �A
 û � ý � J(�	CA
 þ üfý ×�� ý � 08
 üÈý ×Ý
�� û�ü�ý2þ þÿý �W× ý~û�ý���n�ý × þÿý ×��s� ý � ��ý T ü£ý ×�rED@+ 3 ü)ø I�× þ � 9
�2ý ×3 ü ��× ý 3 ýg @
�C þ ü�ý 08
 üÈý × û�üo�o+ � üo+	�2ø

03× ý 08
 ü�ý × a$I�*¹M�K���Q43�ROý � ü C @
 þ ü 
 + ¨ ý � � ý�i �F� ý � ×G�A�H
 ü ×���� û2� 
�C i�ý � -5INR�#_P�.�P�#	�.a&P.M��
*¹M�K���Q65 
 + BDCt
 þÿþ ý Q}��� +Wþ � ý �A�W× ü ×���� ý �8E @+	� �W× ýfú ×�� -:ýlü�ü/+ �	3�!���� ��� ×����W× ý { � J�L('&� g�ý ��L
� + �r3 û�û BDCW×BDC üÈûRü/�2+ � ü/+	��? �A
q�W× ý~û�ý � +	�Õû�ý C � � +	�o� 
 +Wû E�
 þÿþ ý � ø 03× ý 08
 ü�ý × ��IWI&�.R��¼a&P3a��43�R
ý � ü C¹@
 þ ü �A
��	���W× ý 0 ý �A��× ü ×������ ý2û '&� g�ý �	� + �	3 û !�� � ��� isi �W× û�û�ý~û7��IWI"�_P #	�Ha&P.M+��$��¼a&P3a��
+ �	� -:ý~û × ü/�~ü 0 P8�&# ���_Q_R L l ��� ûRü/�o+ � ü�ý E�@+	� E�
 ûRü 
 þÿþÿý�g�ý × üÈý���ý ��08
 üÈý × ý � ? �W× ý 3�
�� �2ý Q}��L
� +Wþ � ý �	�W× ü ×��� ý � ý � ü CA
 þ ü�ý � ?Hg 
 û �W× ý �A
�BDC ý Q}��� +Wþ û�ü/�2+ � ü/+	��£ ! ý�� 3 þ ý ×BDC ý5l 
 � × ü�ý2þ	f�ø=*�ø ÷�¥
g × ý � ý ��û � × ý 3 ý~þ ü2ø 03× ý � � � �2ý � +	� 
 þÿý �s0 ý �	�W× ü ×��� ý �q� ý � � '�{ÕL l � i � ��� ý � ü�ý � £ ! ý�� 3 þ ý ×�BDC ý
l 
 � × üÈý2þ�f�ø=*�ø=*O¥³g�+	� � ý �\×�"3 þ ý ×BDC ý �5> ý × û�ý�z�ýg�ý × þ û ×�� ý ×� ý ý ×3 ý � ý 08
 üÈý × û�üo�o+ � ü/+r� × ý���ü ?
�W× ý �A
��	�µ� ý�� 08
 ü�ý × -	�_M939R�+ � üÈý�� 3 ý � � �r� ý~ü × û�ü2ø ' + E¤3 �2+ �	��×C ��ý2ûs�&i E�
��	3 ûqg�+	� � ý �
�W× ý H + �	� ü ×���� û � ý �A��× ü ×���� ý ��� ý2û Q,'�6£H�LRQ}��� +Wþ û ×���W× ý 08
 üÈý × `���#�.43:.43�R 
 +Wû 3 ý2þ 
�3 ý���ük?
ý2û CA
��r� ý2þ ü û ×BDC±CW× ý��o-uý × z�ý �	��BDC¦��×BDC ü�+	i ý ×�� ý�û�ý � 
 � 
 ü�ý�l � i � ��� ý � üÈý � ý~û Q}'�6£H�L
Q}��� +Wþ û2ø 03× ý 3 ý2û�üo� ×�BDC ý2þ üÈý � l @
 ûRüÈý � -:ý��2ý ×�BDC	� ý �xQ,�F� +�þÿý�? �W× ý3ý ��û�ü �A
��	��×�s�W× ý ��� ý�� × L
�A�H
 ü ×����×� üÈý 3 � × ý �Rü�g�ý�� � ý � ?FgKý �	��� ý �³nK+ 3e
��r3 ��+ � ý � ü × ý E ý���ý � � BDCW×�BDC ü�ý ����×BDC ü³i�ý C �

 þ û\R��$aLR.K������ LRQ,�F� +�þ�£)�WM+*LR.K�,����_R.K"-�¥�û � ý � ×G� � × ý �Rü»g × � � ?)û ���	� ý�� �_
 +Wû�û � ý�� ×�� � × ý���ü¹g × � �
£ ! ý � 3 þÿý ×BDC ýÈl 
 � × ü�ý2þOfEø=*Wø ùÉ¥¡ø 03× ý�� �F� � ý �A�W× ü ×��� ý �1×���� ý �t08
 üÈý × ý � �WM+*NR.K������LR.K�-�;<3áa=3�R
+ �	� �WM+*LR$K������_R$K�-	>63�a?3�R�û ×��	�"
 þÿþ ý � �W×�	3 û !����"'U�rE�
��r3s
��V�	� ü(gKý �	�W×�3 ? �A
 û × ý �W× ý 0 ý L
�A�W× ü ×���� ý �VED@+	� � ý � nK+ 3e
��	3 ��+ � ý � ü × ý E ý ��ý � � BDCW×BDC üÈý � ý � ü CA
 þ üÈý � ø

nK+	�È� � üÈý���û BDC ý ×� + �	3_� ý�� ! ý���û BDCW× ý � ý � ý �"' ��ü�ý ��!���� ú�ûRüÈý2þ þÿý LA@ +Wý2þ þ ü�ý T ü�ü�ý × þ ý � g�+	� L
� ý � ý ×�W×�3 ý�ý ×�rE�
�BDC ý5l ���e! ý � ü ×��� ý �qE�@+	� �W× ý 08
 üÈý × ý �	� + �	3 ý ��E ý2ûRü 3 ý~þÿý 3 ük?�� 
 -uý2þ þÿý�f 3i× -�ü
û × ýSg × ý � ý �~ø
08
 ü�ý × L ú �	� + �	3 I ý � ý +�ü/+ �	3
B 3�R ú�û�ü�ý2þ þÿý L �F� ý � ×G�A�H
 ü ×����
B 3�a?3�R � ��� L + �	� l ��� û�ü 
�� üÈý �EL$0 ý �	�W× ü ×��� ý �
B 3C#�/?3�R l 
��A
 þ L$0 ý �A�W× ü ×��� ý �
B 3:.=3�R H + �	� ü ×��� û L + �	� ��� � �~ý � +	� L$0 ý �A�W× ü ×��� ý �

� 
 -:ý~þÿþ ý�f_G�l ���e! ý � ü ×��� ý �}ED@+r� 08
 üÈý × ý �r� + �	3 ý �

í�ï¾í D ô\�tô:ÿ8õdóýJ�Uû�Ü´üÈô:ú�ó
c
	�c{	�Ü [�ä�í)î�ê�ä»\�ô?í2ô�ê�õrN�ã�^uöuà�Ý(í~ã)â�á�á±â
0 ý � � ��E ü(g 
 ��ý L ú � ü(g ×BD� þ�+ �	3 û � � � �~ý ¨ g × � �;@+	-Wþ ×�BDC ý �hg�ý × û�ý 
 þ ûfý ×� ý HA� þ 3 ý !���� � BDC � × ü�üÈý �
-uý~ü/� 
�BDC üÈýlük? ��× ý !�� i �v� � -Wþ ý iZ� +	� � ��E ü(g 
 ��ý L$R´@� û2+ �	3wE�@+ C ��ý � ø ' + E�� ý i�� ý�- × ýlü � ý��
l � i�i�+ �W×���
 ü ×��� û � � � ü ����� þ þÿý�+ �	�q! ý���ü�ý × þ üÈý � ��� û�üÈý�i�ý × û�ü�ý~û¸g ×BDC ü ×�3 ? # ý -uý � þ @
 + �A3�� ý × ü
£�-r��g øÈ� 
 � 
 þÿþ ý2þ × ü @
 üD¥�g @
�C ��ý �r� z�ý � ý�� ��× ý2û�ý � � BDC � × ü�ü�ý}��+.-uý~ü/� 
�BDC üÈý � ø Mµ× ý�� üo� × ü�ü # ý L
-uý � þ @
 + �A3�� ý × ü 
 þÿû 3e
�� � �	
 ü @+	��þ ×�BDC ý2ûv� C¹@
��r� i�ý �q
 + E ø J(� + � û�ý ��ý � g�ý × ü�ý ��ý �q' +Wû E�@+ C �o+ ��L
3 ý � + � ü�ý ��û BDC ý ×�� ý � g × � �W× ý E¤� þ 3 ý �	� ý �,' ��ü�ý �"!����)# ý -uý � þ @
 + �	3�� ý × üdG



Z x ë ÒyËBÏ�¾ ¿�Ó�Å�Â(ÒyÓÌÄuÍ3Ó Í3Î�Î�ÒfÎ?ÊRÐ�ÊNÒyÓµÏ�ÒyË Ï»Ä´Ã�Í3Ó(Ö�ÌµÊ2Ï�ÒvÆ ÏU¿�Ó

tpsu.t.e

acse.t.e

lowerlayers2.t.e

lowerlayers1.t.e

lowerlayers.ch.e

pres.e

session.e

transport.e

macf.f.e

ap
pl

en
tit

y.
t.e

ap
pl

en
tit

y.
ch

.e
tp

su
.e

cp
m

m
ac

f.
e

sa
o.

e
lo

w
er

la
ye

rs
.e

m
ac

f.
e

ap
pl

en
tit

y.
e

tp
w

or
ld

.e
tpase.f.e

sacf.f.e

uase.f.e

acse.f.e

sacflow.e

tp
su

Se
tR

eq
Pa

ra
m

.e

tpsuInit1DialogueBody.e

tpsuInitXDialoguesBody.e

tpsuIntermedWith1SuccBody.e

tpsuIntermedWith2SuccBody.e

tpsuLeafBody.e

tpsuInteractiveBody.e

tpsu.ch.e

E7F�F�GIHIJ�K�L�MON�P&Q�RCSCK�T�RCK�SCGVUWSCK�L�MXJ�UWY7Q�Z&UW[WG]\�T+^�R_GV`�L�YAR_U�a�RCUWYbGILdce^�RCUWGIUfL



ë gêë hji+k�iml�n8op�q	r�s�t i_u:v w�x

y{z G]R|~}f�&���]�W����|��=��|W��|����f��	�����+� |����%�OUWGIL�UWL��bGIS9`���UfL�YCGV�m� RCHIGV�m��U��%^	SC^	HIHVUWHIG]R��^�RW��Q�`�HI�m��U
��^	S_^	HVHIUfHIGVR2�^�R�M�GVF�R�UWY[fK�� �=UWGVYCZ�GVUWH¡GIL¢Q £�YAR_Uf�¤UfL¢�¤G]R�GVL�R_UWSC^	M�GVUWSCUfL�J�UfL¢¥e`��¤Z&`�¦
L�UfL�R_UWL�§4J�GVU¨Z�^	S_^�HIHIUfH�^	K�Y~M�Uf© �K���S~RO�=UfSCJ�UfLªT �`�L�L�UfL«�¬9a�Z�HVGI[fGVR_Ud®�UWF&UWL�H �^	K�\�M�T�UWG]R
\�L�J�UfR��¤^	L1R)£�Z�GIYC�m��UWS~�4UWGVYCU¯GIL¨T	`�L�Y~R_S~K�T�R_G]°�UWL±�=UWY~�m��SCUfGIF�K�L�M�UWL«�

y{z G]R²��³7�&���]�W����|��¨�¯|W��|�������	�����+� |����´�OUWGVL�UWLª�bGVS1J�^	Yd�%^	SC^	HIHVUWHVGVR��^+R_YCZ&`	RCUWL�R_GI^	H!§µJ�^�Y
L�GV�m��R�YC`	©¶`	S~R?`���UfL�YCGV�m� RCHIGV�m�1GIY~RW§�Y~`�L�J�UfSCL¨UWS~Y~Rb^�K�©¶M�UWJ�UW�mT�Rb�=UfSCJ�UfLd��K�·���cGIUWY4GIYAR
R)£�Z�GVYC�m��UfS~�4UWGIY~U¨J�UWSX¸"^	HVHGVL¹L�GV�m� RA¦)T�`�L�Y~RCSCK�T�RCGV°�UfLº�4UWYC�m��SCUWGVF�K�L�M	UWL«�µE�F»UfS¼�´^�L
T+^	L�L½GI�OZ�HIGV[WGVRCUj®�UfF»UfL�H)�^	K�\�M�T	UfGVR7UWF&UWL�Y~`¾^�K��m�¢GIL¾T	`�L�YAR_S~K�T�R_GV°	UWL¿�=UWY~�m��SCUfGIF�K�L�¦
M�UfL�\�L�J�UWL�§�K�L�J¯Y~GIU6T+^	L�L�[fK�Y_^��¤�OUWL��¤G]RÀU�a�Z�HVGI[fGVR_UfS<®�UfF»UfL�H)�^	K�\�M�T	UfGVR�^	K�©�RCSCU�R_UWL��

z ^	L1T+^	L�Ld^	K��m�1L�`��m�Á�4UWG]R_UfSCUj¸�`�SC�OUWL¤°�`�L¨®�UWF&UWL�H:�^	K�\�M�T�UWG]R�UWL�R_HI^	L�M�J�UfLdQ�R_K�©¶UWL
J�UfYQ�`�©�R)�?^	S~U�¦)¬6L�R)�bGV�mT�HVK�L�M�Y~Z�SC`	[WUWY~YCUfYK�L�R_UfSCYC�m��UWGIJ�UWL«P

yÃÂ �_Ä	�W�I|�³�����Å?�� �_|�����|b��|W��|����f��	�����+� |����F»Uf[WUfGI�m��L�U�R�J�GVU7Z&`	R_UfL RCGIUfHIHIU��%^�S_^	HVHIUWHVGVR2�^�R6GIL�¦
L�UfSC��^�HIF¨J�UWY��µSC`�F�HIUW�OYW�

yÇÆ ��|C�W� � �W�!|����)|7��|W��|���� ��	�����+� |����4F»Uf[WUWGV�m��L�U�R7J�GVUeZ»`�R_UWL�RCGIUWHVHIUe��^	S_^�HIHIUfHIG]R �^�RW§�J�GIUeYCGV�m�
^	K�Y�J�UWS�¬µL R)�bK�S~©¶YCZ���^	YCU¯UWS~M�GIF�RW�

y{È ³7�&�I|�³´|����É�!|����)|7��|W��|����f��	�����+� |����4F»Uf[WUWGV�m��L�U�R�J�GIURm^+R_Y2�^��m��HIGV�m��Uj�%^	SC^	HIHVUWHVGVR��^+R8§�J�GVU
GV�Ê¬µL�J�Z�S~`�J�K�T�R�S~U8^	HVGIY~GIUWSAR?�bK�S~J�U	�

Ë L¨Ì~UfJ�UWSjJ�GVUWYCUfS¯Q�R_K�©¶UfLÍT»�`�L�L�UWL¿�bGVSe[f�bGVYC�m��UfL¹U�a�Z�HVGI[WG]R_UfSeK�L�J(GI�OZ�HIGV[WGVRCUWS7®�UWF&UWL�¦
H)�^�K�\�M�T�UWGVR¨K�L RCUWS~YC�m��UfGIJ�UfL«�7�4UWGIY~Z�GIUfHIYA�=UfGIYCU(M�GVF�R1UWYdZ�S~`�F�HIUf�¤GVL��<�^	S~UWL�R_U¢U�a�Z�HIGV[WGVRCU²®�U�¦
F&UWL�H:�^	K�\�M�T�UWG]R?GIL¤°�UWSAR_UfGIHVRCUWLÁE�L��=UfL�J�K�L�M	UWL«�"¬µGILÁ¥j`	�¤�¼K�L�GIT+^�RCGI`�L�Y~J�GIUfL�Y~RGVY~R?UfGIL1�4UWG]¦
YCZ�GIUWH4©��K�S¼Z�S~`�F�HIUf�¤GVL��<�^	S~UWL�R_U´GI�OZ�HIGV[WGVRCUX®�UfF»UfL�H)�^	K�\�M�T	UfGVRW�6Q�Z&UW[WG]\�[WGVUWSAR_U1U�a�Z�HVGI[fGVR_U´®�U�¦
F&UWL�H:�^	K�\�M�T�UWG]R�\�L�J�UfR¯�¤^	L²GIL(J�UWS��=UfYC�m��S~UWGIF�K�L�M±UfGIL�UfS z UWL�M�UX°�`	L¹�µSC`	RC`�T	`	HIHIGVL�Y~R_^	L�¦
[WUfL«�+Q�Z&UW[fGV\�[fGIUWSAR_UµGV�¤Z�HVGI[fGVR_U¡®�UWF&UWL�H:�^	K�\�M�T�UWG]R<UWSCM	GIF�RÀY~GI�m�jUfR)�=^b^	K�Y¡¬µGIL�M�^	F»U8Î�E7K�YCM�^	F&U�¦
Ï K�Y~GI�m��UfSCK�L�M	UWL«§<J�GVU�Z�^	S_^�HIHIUfHIU Ë �OZ�HVUW�OUWL�R_GVUWSCK�L�M�UWL²[fK�HÐ^	Y~YCUfL«� Ë �¤Z�HVUW�OUWL�R_GVUWSAR_U¼U�a�Z�HIG]¦
[WG]R_U¢®�UWF&UWL�H:�^	K�\�M	T	UWG]R1UWS~M�GIF�RÁYCGV�m�Ã^	K�YÁJ�UWS1Z�^	SC^	HIHVUWHVUWL Ë �¤Z�HVUW�OUWL�Rm^+R_GI`	LÑ°�`	LÒ�µS~`	R_`�¦
T	`	HIHIGVL�Y~R_^	L�[fUWL«�6¬µGILÓ�=UfGIY~Z�GIUfH?©��K�S¤GV�¤Z�HIUW�OUWL�RCGIUWSAR_UÁGV�¤Z�HIGI[fGVRCU´®�UWF&UWL�H:�^	K�\�M�T�UWG]R´GVY~RXUWGVL
YCUfÔ K�UWL�R_GVUWHVHIUWY6�µS~`�M�S_^��¤�d§+© �K�S9J�^	YµZ�^�S_^	HVHIUWHVUWS%Õ=`�J�U?© �K�S9UWGVL�UbQ�Z&UW[fGÐ^	HÖ¦�×�^	SCJ��=^	S~UjØÉ�µGIZ&U�¦
HIGVL�GIL�M ¥ UfSC[WUfK�M	R6�bGIS~J«��¸�`�HVM�HIGV�m�¼YCGVL�JXJ�GIU�`�F�GIM�UfL¤¥eHI^	YCY~GV\�T+^�RCGI`�L�UfL�J�UWS®�UWF&UWL�H �^	K�\�M�T�UWG]R
`�SAR_��`�M	`�L�^	HÉ�

cGIU6Z�S~`�F�HIUf�¤GVL��<�^	S~UWL�R_U®�UWF&UWL�H:�^	K�\�M�T�UWG]R�F&UWY~�m��SCUfGIF�R%J�GIU6�¤^+a�GI�¤^	HIU9�%^	SC^	HIHVUWHIG]R��^�R�GIL�¦
L�UfSC��^	HVF¨UWGIL�UWYb�µSC`�F�HIUW�OYW��cGIUWY~Uj®�UfF»UfL�H)�^	K�\�M�T	UfGVRbT+^	L�Ld^	K�YCM�UfL�K�R_[fR��4UWSCJ�UWL«§�K��ÙUWGIL�U
UfÚO[fGIUWL�RCU¯Û�`�Y~K�L�MO[WK¨UWS~��^	H]R_UWL�§�K�L�J"Î+`�J�UfS�YCGVUeT�^�L�L¨GIL¨YCZ<�^+R_UWS~UWL¾¬µL R)�bGV�mT HIK�L�M	YCYC�m��SCGVRA¦
R_UfLÜSCUfJ�K�[WGVUWSAR��=UfSCJ�UfL«�µ�=UfGIYCZ�GIUWHVY~�4UWGVYCU1T+^	L�LÜY~GIUÁS~UWJ�K�[fGIUfS~R¼�4UWS~J�UWL«§µGVL�J�Uf�Ý�OUW��S~UWS~U
Q�£�Y~RCUW�OT	`��OZ&`�L�UWL�RCUWLÒ^	K�©�UWGVL�UW� ¬µGIL�[fUWHIZ�SC`�[fUWYCY~`�S¨^	K�Y~M�Uf©m�K���S~RÁ�4UWS~J�UWL���Q�`�F�^	HVJ{J�GVU
®�UfF»UfL�H)�^�K�\�M�T�UWGVR�GILdUWGVL�UWS7Q�RCK�©¶U¯S~UWJ�K�[WGIUfS~R��=`	SCJ�UfL±GIYAR8§��bGIS~J½J�GVUjSCUWY~K�HVRCGIUfSCUWL�J�U¯Y~Z»Uf[WGÖ¦
\�[fGIUWSAR_U´®�UWF&UWL�H)�^	K�\�M�T	UfGVR¯[WK�S¯`�F»UfSCUfLßÞjS~UWL�[fU¤©m�K�S�J�GVU´��^	S_^	HVHIUfHIGVR2�^�ReGVLÍJ�UfLÍ©¶`�HIM	UWL�J�UfL
Q�RCK�©¶UWL«§UWGVL�YC�m��HIGIUf·�HIGV�m�ßJ�UWS Ë �¤Z�HVUW�OUWL�Rm^+R_GI`	L«�6Q�`��OGVROF&UWYAR_GI�O�OUWLÑ¬6L�R)�bK�SA©¶YCUfL RCYC�m��UfG]¦
J�K�L�M�UWL«§��bGIUJ�GVU7© �K�S?UfGIL�U7F»UfY~R_GV�¤�¯R_UeQ £�YAR_Uf�´^	S~�m��GVRCUWT�R_K�S�`�J�UfS?YC`�M�^	S?J�GVU7à¹^���H�UfGIL�UfS



w�á ë â6h�ã�äÇå�æ�çÑèeâ6æêé&ëæbëì<ì<âìÀíAî�í�â6æ�ã�â6hïã�éð�ëæeñ9ò�íWã�â6óÁã7å¡æ

F&UWY~RCGI�O��R_UfL{Q�Z»Uf[WGV\�T�^+R_GI`	L�YCY~Z�S_^	�m��U	§=UfL�R_YC�m��UWGIJ�UWL�JÃJ�^	Y´��`	RCUWL�R_GI^	H�©��K�SOUWGIL�U½UfÚO[fGIUWL�¦
R_U Ë �¤Z�HVUW�OUWL�R_GVUWS~K�L�M���àÃGIU¯F»UfSCUfGVR_Y7UWS~�¯�^���L�R8§�K�L RCUWS~YC�m��UfGIJ�UfL(�bGVS7[f�bGVYC�m��UfL²U�a�Z�HIGV[WG]R_UWS
K�L�JÑGI�OZ�HIGV[WG]R_UWS¼®�UWF&UWL�H �^	K�\�M�T	UfGVR¤GIL±Ì~UWJ�Uf� ¬6L�R)�bK�SA©¶YCY~�m��SCG]RCR8� Ë L�J�Uf� �¤^	LÓGI�OZ�HIGV[WG]R_U
®�UfF»UfL�H �^�K�\�M�T�UWGVR�^�K�YCL K�RC[fR8§<T+^	L�L(�¤^	L¢J�GIU�U�a�Z�HIGV[WGVRCU�®�UfF»UfL�H �^�K�\�M�T�UWGVR�J�UfS©¶`�HIM	UWL�J�UfL
Q��m��S~GVR~R_U�UWS~� �`���UfL«�¡cGIUfYF»UfJ�UWK�R_UfRW§ÀJ�^	·¨GI�OZ�HVGI[WG]R_U¯®�UfF»UfL�H �^	K�\�M�T	UfGVRjU�a�Z�HIGI[fGVReM	UW�¤^	�m��R
�bGIS~J«§�J�GVU�ÞjUfY_^	�¯R~¦�®�UWF&UWL�H:�^	K�\�M	T	UWG]R��bGIS~J¾^�HIHIUfSCJ�GVL�M�Y?L�GI�m��R�UWSC�À�`���R8�

E7L¾J�GIUfYCUW� �µK�L�T�R7T	`��O�¤UfL¾�bGVS�L K�L½[WK�S�¸�`�SC�¤^	HIUfLd�=UWY~�m��SCUfGIF�K�L�M�Y~RCUW�m��GVT½¬µY~RCUWHÖ¦
HIU��«ce^	�OGVR�J�GVU�¬µY~RCUWHIHVU�¦�Q�Z»Uf[WG]\�T+^�R_GV`�L½°�`	L(ôb�ÇZ�^	SC^	HIHVUWHIGVYCGVUWS~R��4UWS~J�UWL(T+^	L�L«§»GIYAReUWYeK�L�¦
UWS~H)�^	·	HIGI�m��§µJ�^	·¹¬µYAR_UWHVHIUÓ�K�F&UWSC��^	K�Z�R´��GIL�S~UWGV�m��UWL�J�U½E7K�YCJ�S~K��mT YC�OGVRCRCUWH�©��K�S´Y~Z»Uf[WGV\�[WGIUfS~RCU
U�a�Z�HVGI[fGVR_U�®�UfF»UfL�H)�^	K�\�M�T	UfGVR7[WK�Sõ6UfS~©��K�M�K�L�M1Y~RCUWHIH]R8�&ÛÀUWGVJ�UWSYAR_UfHIHVRCU�UfYYCGV�m�²^	F»UfSYC�m��L�UWHVH
��UfS_^	K�Yf§µJ�^	·¢J�GVU1E7K�Y~J�SCK��mT�Y~�¤G]RCRCUWH�F�GVYC��UfS1���!ömÅ��¼^	K�Y~SCUfGI�m��UfL«� Ë �Ý©¶`�HVM�UWL�J�UWL¹�4UWS~J�UWL
�bGIS�F&UWY~�m��SCUfGIF&UWL«§��4`¤J�GIU�Q��m���bGIUfSCGVM�T	UfGVR_UfL¾HVGIUfM�UWL«�

¬µGIL�U¤¬µY~R_UfHIHVU�¦AQ�Z»Uf[WGV\�T�^+R_GI`	L¢F»UfY~R_Uf��R�^	K�Y�UWGVL�UWSjE�L�[8^	��H°	`�LÜQ�K�F�Y~£�Y~RCUW�OUWL«�%÷	UWJ�UWY
Q�K�F�Y~£�Y~RCUW�øGVY~RW§+�bGVU4J�^�Y6ÞjUfY_^	�¯R_Y~£�YAR_UW�d§+��GIUfS_^	S~�m��GIY~�m��Y~R_S~K�T�R_K�S~GIUfS~R8§+UWY%F»UfY~R_Uf��R6^	K�Y�UWG]¦
L�UfS z `�J�K�HIGVL�Y~R_^	L�[�§�J�GVU7J�^�Y?E?RCRCSCGIF�K�R7ù+ú�ù�û�ü+ý�þ�ÿ����	ü�ù ùX`�J�UWS�ù+ú�ù�û�ü�ý�����û��
	��2û�ú1R_S2�^�M	R8�
Ë �Ê©¶`�HVM�UWL�J�UWL¾�4UWS~J�UWL¾�bGISbYC`�HV�m��U z `�J�K�HIGVL�Y~R_^	L�[WUfL±^	K��m�¢^	HIY Æ��� ��|�³�³´Ä�� � �����  � � ���+|��
F&UW[WUfGI�m��L�UWL«�6cGVU´E?RCRCSCGVF�K�R_GVUWS~K�L�M�Y~SCUWM	UWHILÜHVUWM�UfL¹©¶UWYAR8§9J�^�·¢J�GIU1®�^	�m��©�^	��SCUWLßUfGIL�UfYOQ�£�¦
Y~RCUW�O�¤`�J�K�HVY�L�GI�m��Re�OUW��S�YCUWHVF�Y~RjQ�£�Y~R_Uf�¤�O`�J�K�H¡YCUWGVL±T �`�L�L�UfL«�<ÞeUW� �^	·´J�UWSecU�\�L�GVRCGI`�L
°�`	L��+Q�K�F�YA£�Y~R_Uf���T�^�L�LÁUWGVLÁQ�K�F�Y~£�YAR_UW� T	UfGIL�U��=UfGVR_UfSCUfL¨Q�K�F�YA£�Y~R_Uf�¤U7UWL�R_��^�HVR_UfL«��cGIUWY
��^�RUfSC��UfF�HIGV�m��U�E�K�Y~�bGVSCT K�L�M	UWLÁ^�K�©«J�GVUbU�a�Z�HIGV[WG]R_Ub®�UfF»UfL�H)�^�K�\�M�T�UWGVRW§ J�GIUbGILO¬µY~RCUWHVHIU�^	K�Y�¦
J�S��K��mT F�^	S�GIY~RW§��bGIU�bGVS�YCUf��UWL½�4UWS~J�UWL��

¸7�K�S¤J�GIU¨©¶`�HIM	UWL�J�UfL �� F&UWS~HIUfM�K�L�M�UfL{YCGVL�J{[��=UfG¬µGIM�UfL�YC�m��^�©�R_UfL{°�`�LÇQ�K�F�Y~£�Y~RCUW�OUWL
SCUfHIU�°	^�L RW�«¬µSCYAR_UfL�YeJ�Uf\�L�GIUfS~ReJ�^�Ye¬µY~R_UfHIHVU�¦)E�K�Y~©m�K���SCK�L�M�YC�O`�J�UWHIH¡T	UfGIL�UfSCHVUWGµQ £�L��m��SC`�L�GIY_^�¦
R_GV`�L�Y~F»UfJ�GIL�M	K�L�M�UfLÑ`�J�UWSO�µSCGV`�SCG]R��^�RCYCS~UWM�UfHIK�L�M	UWLß[f�bGVYC�m��UfL{J�UWL z `�J�K�HIGVL�Y~R_^	L�[fUWLß°�UWS�¦
YC�m��GIUWJ�UWL�UfS�Q�K�F�Y~£�Y~RCUW�OU	��cGIUWYµ��UWGI·�R8§�J�^	·�Q�K�F�Y~£�Y~RCUW�OU7�OGVR9°	UWSCY~�m��GIUfJ�UWL�UWLdÞeUWYC�m���bGVL�¦
J�GVM�T	UfGVR_UfL(°	`�S_^�L�YC�m��S~UWG]R_UWLÍT��`	L�L�UWL�§�Y~`�HÐ^	L�M�UXL�GI�m��R�J�GIU¤Q�Z&UW[fGV\�T+^�RCGI`�L²Y~UWHIF�Y~R�©��K�S¼Q £�L�¦
�m��S~`�L�GIYC^�R_GV`�L¼J�K�SC�m�XUWGVL�UWL�®�^	�m��S~GI�m��R_UfL�^	K�YARm^	K�Y~�m�´[��bGIYC�m��UWL�°�UfSCYC�m��GIUWJ�UWL�UfL1Q�K�F�Y~£�Y~RCU�¦
�OUWL(YC`�S~M	R8�<cGVU�[f�4UWGVRCU´¬µGVM�UWL�Y~�m��^�©�Rj©¶`�HVM	RjGIL�J�GISCUfT�R�^	K�Y�J�UWL¿E?RCR_S~GIF�K�R_GIUfSCK�L�M�YCS~UWM�UfHIL«�
ce^�J�GIU6õ6`�S~©�^	��SCUWL¯UWGVL�UWS9Q�£�Y~R_Uf�¤�O`�J�K�HIGVL�Y~R_^	L�[6Z�^	Y~YCG]°¯Y~GIL�JÁØ�J«� �«�+YCGVU=F&UWYCG]R_[fUWL¼L K�S�UWGIL�U
Ë L�G]R_GÐ^�HIGIY~GIUfSCK�L�M	Y~R_SC^	L�Y~GVR_GV`�L ¥ §�T�^�L�L¿J�GIU z UfL�M�UOJ�UWS¯Q�K�F�Y~£�Y~RCUW�OU´K�L�J(J�UfSjõ6UfSCF�GVL�J�K�L�¦
M�UfL½[f�bGVYC�m��UfL¢GI��L�UWL½L�^	�m�±J�UfS Ë L�G]R_GÐ^�HIGIY~GIUfSCK�L�M	YCZ���^�YCUeL�GV�m� R7�¤Uf��Sb°�UWS �^	L�J�UfS~R��=UfSCJ�UfL«�
cGIUfY�F»UfJ�UWK�R_UfRW§"J�^	·XJ�GIU�ÞeSC`	F�Y~RCSCK�T�R_K�S�UfGIL�UfY�¬6YAR_UfHIHIU�¦AQ�£�YAR_UW�OYbY~R_^�R_GVYC�m�dGIY~RW�

Ë L�L�UfSC��^	HVFÁUWGVL�UWY�Q�K�F�YA£�YAR_Uf�¤Y�M�UfHVRCUWL¤©¶UfY~RCM�UWHVUWM	RCU�µSCGV`�SCG]R��^�RCYCSCUfM�UWHVK�L�M�UfL´Y~`��bGVU��4UWGÖ¦
R_UfSCUdQ�£�L��m��SC`�L�GVY_^�RCGI`�L�YCF&UWJ�GVL�M�K�L�M	UWL«§9J�GIUÍ�K�F&UWS z `�J�K�HÐ^�R~R_SCGVF�K�RCU´YCZ&UW[fGV\�[fGIUfS~R¼�4UWS~J�UWL
T»�`�L�L�UfL«�«cGVUWY~U z ^�·�L�^	���OUWL¾Y~RCUWHIHVUWL¾YCGI�m��UWSW§&J�^	·¤J�^	YQ��m��^	H]R_UWLd°�`�L¢ô¡S_^�L�YCG]R_GI`	L�UWLdGIL�¦
L�UfSC��^	HVFÁUWGVL�UWY?Q�K�F�YA£�Y~R_Uf�¤YbGVL �
� K�L�J�UfL��OØ�`�J�UWS � �=UWS~UW�m��L K�L�M�YCY~�m��SCG]RCR_UfL���§�� cU8�=K������ ¥
UWSA©¶`�HIM�R8� Ë LXÌ~UfJ�UWS � K�L�J�U��=UfSCJ�UfL²^	K�Y~©m�K���SCF�^�SCU�ô�SC^	L�YCG]R_GV`�L�UWL¾M�UW�½�^	·OF»UfY~RCGI�O��R_UfS � U�¦
M�UfHIL¤^	K�YCM	Uf�¯�^	��H]RK�L�J´M	UWYC�m��^	HVRCUfR8��¬µGIL�U�Y~`�HI�m��U � UWM�UfH�F»UfY_^	M�R8§ J�^	·?Ì~UWJ�U z `�J�K�HVGIL�YARm^	L�[
°�`	S´^	HVHIUfLÑGV��SCUfLº®�^	�m��©�^	��S~UWLºõ6`	SCS_^�L�M¿��^�R8§6K�L�^�F��<�^	L�M	GIM²°�`�LÑGI��S~UW� E?RCRCSCGVF�K�R8�6ce^�Y
��UfGI·	RW§�J�^	·�§»�4UWL�L(GIL¢UfGIL�UfSM�UWM	UWF&UWL�UfL � K�L�J�U�UfGIL�U z `�J�K�HIGVL�Y~R_^	L�[¼UfGIL�U�^�K�Y~©m�K���SCF�^	S~U
ô¡S_^	L�Y~GVRCGI`�L¿F»UfYCGVRC[fRW§9^	HVHIUXGI��S~UÁ®�^	�m��©�^	��S~UWLßGIL¿J�GIUfYCUfS � K�L�J�UÁT�UWGIL�UÁUWGVL�[WGVM�U´ô¡S_^	L�YCGVRCG]¦
`�L²YC�m��^	HVRCUWL(J9�K�S~©¶UfL«���F¿J�GIUWY~U z `�J�K�HIGVL�Y~R_^	L�[¼Y~UWHIF�Y~R�GI��S~U�ô�SC^	L�Y~GVR_GV`�L¢YC�m��^	HVRCUWL(J�^	S~©�§
� �^	L�M	R�°�`�Ld�=UfGVRCUWSCUfL½�4UWJ�GVL�M�K�L�M	UWL¾^	F«�



ë gêë hji+k�iml�n8op�q	r�s�t i_u:v w�w

E7K�Y¡J�UfL��µSCGV`�SCG]R��^�RCYCS~UWM�UfHILeK�L�J�J�UfL¼Q�£�L��m��SC`�L�GVY_^�RCGI`�L�YCF&UWJ�GVL�M�K�L�M	UWL¯©¶`	HIM	RW§WJ�^	·%Ì~UfJ�U
z `�J�K�HVGIL�YARm^	L�[6UfGIL�UfYµQ�K�F�Y~£�Y~RCUW�OY9�<�`��m��YAR_UfL�Y9UWGVL�Uô�SC^	L�YCG]R_GV`�L¯Z�SC` � K�L�J�U4Y~�m��^	HVRCUWL¼HI^	YA¦
YCUfL²T�^�L�L«� � � �=UfGVR_UfSCU�ô¡S_^	L�YCGVRCGI`�L�UWL±Y~�m��^	HVRCUWL¢[fK¢HÐ^	Y~YCUWL�§��¼K�·´YCGIU�F�GIY�[WK�SL �^	�m��Y~RCUWL
� K�L�J�U±�=^	S~RCUWL«�?ce^	YÁ��UfGI·	RW§=J�^	·�§=`�F��4`���HJ�GVU¢Q�`	��L��O`�J�K�HIGIL�Y~Rm^�L�[WUfLªUWGIL�UWS1�µSC`	[WUW·+¦
z `�J�K�HVGIL�YARm^	L�[�GI��SCUbô�SC^	L�Y~GVR_GV`�L�UfL´L�UfF»UfL�H �^	K�\�M�Y~�m��^	HVRCUWLÁHI^	YCY~UWLÁT �`�L�L�UWL«§�YCGVU�L�GI�m��R?�OGVR
K�L�R_UfSCY~�m��GIUfJ�HIGV�m��UWLÑÞeUWYC�m���bGVL�J�GIM	T	UWG]R_UfLÓHI^	K�©¶UfL¹T»�`�L�L�UfL«§9�bGIU¤J�GIUfY¼[WK�� �=UWGVYCZ�GVUWH4[f�bG]¦
YC�m��UWLºQ�K�F�YA£�YAR_Uf�¤UfLÑJ�UfS�¸"^	HIH6Y~UWGILÜT+^	L�L«�µcGIUfY�Y~�m��S2�^	L�T RXJ�GIU´õ6UfS~�4UWL�J�F�^	SCT�UWGVROUfGIL�UfY
Q�K�F�Y~£�Y~RCUW�OYW§ÀJ�^	Y7�¤Uf��SCUfSCU z `�J�K�HVGIL�YARm^	L�[WUWL¢UfL�R_�<�^	H]R8§"©��K�SJ�GVU¼�=UfYC�m��S~UWGVF�K�L�M1°�`	L(U�a ¦
Z�HVGI[WG]R_UfS�®�UfF»UfL�H)�^	K�\�M�T	UfGVRbK�L�J¾J�^��¤G]R?©��K�SbZ�^	SC^	HIHVUWHIU Ë �¤Z�HIUW�OUWL�R_^�R_GV`�L�UWL1UfSC��UfF�HIGV�m�¨UWGIL��

¬µGIL¤�bGV�m��R_GIM	UWS�ÞeSCK�L�J¤©m�K�S4J�GIUfYCU�YCUW��S=SCUfY~RCSCGIT�RCGV°�UfL � UWM�UfHIL´GVL�L�UfSC��^	HVF´UfGIL�UfY�Q�K�F�Y~£�¦
Y~RCUW�OY?F&UWY~RCUW��RbJ�^	S~GIL«§�J�^	·�UWGIL�U z `�J�K�HVGIL�YARm^	L�[�U�a�Z&`�S~RCGIUWSAR_U7õ^�SCGÐ^�F�HIUfL´F&UWYCG]R_[fUWL1T+^	L�L«§
^	K�©jJ�GIU½Y~GIU¾YCUWHVF�Y~RÁK�L�J{GV��SCUdõ^�R_UfSC�O`�J�K�HIGIL�Y~Rm^�L�[¹Ø¶J«� �«�4GV��S´J�GISCUfT�R_UWSOõ6`�S~©�^���SCU ¥ [WK�¦
M�S~UWGV©¶UfL±T»�`�L�L�UfL«�«cGVU��µS~GI`�S~GVR��^+R_YCS~UWM�UfH<Y~R_UfHIH]RYCGV�m��UWSf§�J�^�·ÁL�GIUf�´^�HIYbô�SC^	L�Y~GVR_GV`�L�UfL±J�GIUfYCUfS
F&UWGIJ�UWL z `�J�K�HIGVL�Y~R_^	L�[fUWLOL�UWF&UWL�H:�^	K�\�MjY~�m��^	HVRCUWL«§��4UWY~��^	HVF¤J�GVU?õ^�R_UfSC�O`�J�K�HIGVL�Y~R_^	L�[=J�UWL
à¿UWS~R?UWGIL�UWS=U�a�Z»`�SAR_GVUWS~RCUWLÁõ^	S~GÐ^	F�HIUWL¤UWGVL�UWS?Q�`���L��O`�J�K�HIGVL�Y~R_^	L�[�Z�S��K�©¶UWL1T+^	L�L(Ø¶�¤G]R_��GVHV©¶U
UWGVL�UWS¡þ�ÿ�� 	��
!�ü�!�¦�¥eHI^	K�YCUfH ¥ §�K��øUfGIL�Ub^�K�Y~©m�K���SCF�^	S~U�ô�SC^	L�Y~GVR_GV`�L¼[fKOF&UWYAR_GV�¤�OUWL«§�K�L�JXYCGV�m�
J�^	SC^	K�©"°�UfSCHI^	YCY~UWLOJ�^	S~©�§�J�^	·eJ�GVUbQ�`���L��¤`�J�K�HVGIL�YARm^	L�[?J�UWL�à¿UWSARµL�GI�m��Rµ°	UWS2�^�L�J�UWSAR8§�F&Uf°	`�S
J�GVUeô�SC^	L�YCG]R_GV`�L1M�UWY~�m��^	H]R_UfR���^�RW�

¥e`��¤�OUWLÑ�bGIS´L K�Lª[fKªJ�UWLÇÞeSCUfL�[WUfLÃJ�UWSÁE�K�YCJ�SCK��mT YCT SC^�©�R¨°�`�LÃ¬µY~RCUWHVHIU½©m�K�S´®�U�¦
F&UWL�H:�^	K�\�M�T�UWG]R8��ce^�©��K�S6°�UWS~UWGVL�©�^	�m��UfL¨�bGVS4J�GIU7T�`��OZ�HIU�a�UQ�R_S~K�T�R_K�S=J�UWS4E7SC�m��GVR_UfT�R_K�S=°	`�L
ôb�Ç^	K�Y7E�F�F�GVHIJ�K�L�M#"1^	K�©4Q�UWG]R_U x�$ [WK½J�UWSe^�F�Y~RCS_^	T�R_UfL²�µSC`	RC`�T	`�HVHÐ^	S~�m��GVRCUWT�R_K�S�GVL½E7F�¦
F�GVHIJ�K�L�M#���»Q�GVUj[WUWGVM	R�UWGIL�U¯F&UWHVGIUWF�GIM�U�§�^	F&UWSb©¶UWY~RCU�E�L�[8^	��H¡°	`�L±�µSC`�R_`�T�`�HIHVT	`��OZ»`	L�UWL�R_UfL
°�`	�Ùô6£�Z¨E¯�"÷	UWJ�Uj�µS~`	R_`�T�`�HIHVT	`��OZ&`�L�UWL�RCU�°�`	�Ùô6£�ZdEêUfL RC� �^	H]R�UWGVL�U7°�^	SCGI^	F�HVU�E�L�[8^	��H
°�`	Lº�µSC`�R_`�T�`�HIHVT	`��OZ»`	L�UWL�R_UfLßJ�UWS�ô6£�Z»UfL{� K�L�JÑÕ7�9àÃGIS�L�Uf���OUWLÓ^	L«§µJ�^�·(Y~GI�m�ßJ�GVU
Ï ^	��HµJ�GIUWY~UWS�¥e`��OZ»`�L�UWL�R_UfL¿J�£�L�^��¤GVYC�m�ª�^�L�J�UWS~L¿T+^	L�L«�ÀàÍUfGVR_UfSC��GVL²UWL�R_�<�^�HVR?Ì~UWJ�UO�µSC`+¦
R_`	T	`�HVHIT	`	�¤Z&`�L�UfL RCU°�`��ïô6£�Z²ÕÇM	UWL�^	K¾UWGVL�U��6S~`	R_`	T	`�HVHIT	`	�¤Z&`�L�UfL RCU°�`��ïô6£�Z¢c K�L�J
UWGVL�Ue°�UfS2�^	L�J�UWSCHVGI�m��UjE�L�[8^	��H«°�`�L¾�µSC`	RC`�T	`�HVHIT�`��¤Z&`�L�UfL�R_UWL¨°�`	�Êô£�Z½¬b�&%('

®�K�LÜYAR_UfHIHIUfLÍ�bGIS¯J�GIU´¸�S_^	M�U�§�`	FÜUWGIL�U´YC`	HI�m��U1�µS~`	R_`�T�`�HIHI^	SC�m��GVR_UfT�R_K�S*) K�L�R_UfS��=U�¦
^	�m��R_K�L�MXJ�UWS�M�UfL�^	L�L�RCUWL � ^�L�J�F&UWJ�GVL�M�K�L�M	UWL#) GVL¨¬6YAR_UfHIHIU7J�K�SC�m�¨UfGIL�UM	UWUWGVM�L�U�R_U z `+¦
J�K�HI^�RCRCSCGVF�K�R_GVUWS~K�L�MO^	F�M�UfF�GIHVJ�UfRb�4UWS~J�UWL¢T+^	L�L��»¬µGVL�U z �`�M�HIGV�m��T	UfGVR�F&UWY~R	�K�L�J�U�J�^	SCGVL«§�J�GVU
�µSC`	RC`�T	`	HIHIT�`��OZ»`�L�UWL�R_UfLX°	`�� ô6£�Z´EÇ^	HIY%GIL�^	T�RCGV°�U�§�L�GV�m� R_^�RCRCSCGVF�K�R_GVUWSAR_Ub¬µY~RCUWHIHVU�¦ z `�J�K�H]¦
GIL�Y~Rm^�L�[WUfLÁ[WKÁY~Z»Uf[WG]\�[WGVUWSCUfL«� Ë LjÌ~UWJ�Uf� Eb¦ z `�J�K�H&T»�`�L�L�R_UfL(ØÉ^	T�RCGV°�U ¥ �¦%K�L�J1Õ¦ z `�J�K�HVU
J�UfT�HI^	SCGVUWSAR��4UWSCJ�UWLÓK�L�JßJ�^	L�LßJ�GVU´UfL RCYCZ�S~UW�m��UfL�J�U¾E7L�[W^	��H=°	`�L z `�J�K�HIGVL�Y~R_^	L�[WUfLÜUWS�¦
[WUfK�M	Rd�=UfSCJ�UfL«� � � J�GVU(�¤^+a�GI�¤^	HVU½U�a�Z�HVGI[fGVR_U²®�UWF&UWL�H:�^	K�\�M	T	UWG]R½[fK UfSC��^	H]R_UfL«§�J�GIU²GVL
¬µY~RCUWHIHVU7^�K�YCJ�S��K��mT F�^	S�GVY~R8§ T»�`�L�L�RCUWL¨J�GIUfYCU z `�J�K�HIU��¤G]RJ�UW� E?RCRCSCGIF�K�R7ù+ú�ù�û�ü+ý�þ�ÿ����	ü�ù ù
°�UfSCY~UW��UfL±�=UfSCJ�UfLÓØ�YCGVUW��U�E7F�F�GIHVJ�K�L�M+� ¥ �»cUfS�®7^	�m��R_UfGIH¡J�GIUfYCUfS7Û�`�Y~K�L�M´F&UWYAR_Uf� R7J�^	S~GIL«§
J�^	·¢J�GIU´S~UWY~K�HVRCGIUWS~UWL�J�U1¬µY~R_UfHIHVU�¦)E�SC�m��G]R_UfT RCK�S¼YARm^�RCGIYC�m�¹� �^�SCU	§�� �^	��SCUfL�JßJ�GIU´�µSC`	RC`�T	`�HVH]¦
^	S~�m��GVRCUWT�R_K�SOJ�GVUdJ�£�L�^	�¤GVYC�m��U¾¬µSC[fUWK�M�K�L�M¹K�L�Jº�=UWUfL�J�GVM�K�L�M(°�`�Lº�¦¯K�L�JªÕ¦ z `�J�K�H]¦
GIL�Y~Rm^�L�[WUfLd°	UWSCHI^	L�M	RW�
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A

B

C

D

E

E7F�F�GIHVJ�K�L�Mi��P6¬µGIL�U½^	F�Y~R_SC^	T�R_U¾�µSC`	RC`�T	`�HVH]¦
^	S~�m��GVRCUWT�R_K�S

D PROCESS

A

B SYSTEMPROCESS

C SYSTEMPROCESS

E PROCESS

E�F�F�GIHVJ�K�L�Mw��P z `�J�K�H9E ^�HIYGVL�^	T�R_G]°½Y~Z»U�¦
[fGV\�[fGIUWSAR

¬µGIL�U¾E7HVRCUWS~L�^�R_G]°�Ud�¯�^	SCU�§=J�^	Y¤E�¦ z `�J�K�H��OGVROJ�Uf� E?R~R_S~GIF�K�R¾ù+ú"ù�û�ü+ý�þ�ÿ��N�	ü�ù�ù¹[WK
^�R~R_SCGVF�K�RCGIUWS~UWLßØ¶YCGVUW��U�E�F�F�GIHVJ�K�L�M x�ze¥ ��ce^	L�L¢T»�`�L�L�RCU�J�^	YeE�¦ z `�J�K�H%J�GIU¼L�`�R)�=UfL�J�GIM	UWL
õ6UWS8�^	L�J�UfSCK�L�M�UWL¹J�UWS¯¬6YAR_UfHIHIU�¦)E�SC�m��G]R_UWT�RCK�S¯J�K�SC�m��©m�K���SCUfL«��E�F»UfS¯J�GIUWY��<�^�R~R_UX[WK�S�¸�`�HVM�U	§
J�^	·¾^	HVHIU��¦�K�L�JÜÕ¦ z `�J�K�HIGVL�Y~R_^	L�[WUfL²UWGIL�UWSjE�¦ z `�J�K�HIGVL�Y~R_^	L�[�ô¡UWGIHµJ�UWYCY~UWHVF»UfLÜQ�K�F�Y~£�¦
Y~RCUW�OY��¯�^	S~UWL«�9Q�GIU¤�(�K�·�R_UWL¿YCGV�m�ÜL�^	�m�|{8|}��|�³ Q��m��^	H]R_UWLÍUWGIL�UWS�ô¡S_^�L�YCG]R_GI`	LÍY~£�L��m��SC`�L�GÖ¦
YCGVUWS~UWL«§µY~UWHIF�Y~RO�=UfL�LºJ�GVUWYOGI� ×�GIL F�HVGI�mTÍ^	K�©J�GIU¨E7L�©¶`	SCJ�UfSCK�L�M	UWLºJ�UWY¤�6S~`	R_`	T	`�HVHIY�M�^	S
L�GV�m� RjL�`	R)�=UfL�J�GVM¨�¯�^�SCU	�«ce^	�¤G]R7��^�RjJ�GIUfYCUXÛ�`�Y~K�L�M¨GI� ^	HIHVM�UW�OUWGVL�UWL¹Ø�K�L�J(Y~Z»Uf[WGVUWHIH%GI�
¸"^	HIHVU�°�`�LÁôb� ¥ J�GIU�L�^	�m��R_UfGIHIGVM�U�¥j`	L�YCUfÔ�K�UWL�[�§�J�^	·¯YCGIU�J�GIU�Z�S~`�F�HIUf�¤GVL��<�^	S~UWL�R_U�U�a�Z�HVGI[fGVR_U
®�UfF»UfL�H)�^�K�\�M�T�UWGVR�GVL1J�UWS�Q�Z&UW[fGV\�T+^�RCGI`�L¨J�SC^	Y~RCGIYC�m�dSCUfJ�K�[fGIUWSAR8�

�E7��L�HIGI�m��U �� F»UfSCHIUfM�K�L�M	UWL´M	UWHVRCUWLX© �K�SJ�GIUbE7F�F�GIHVJ�K�L�M�J�UWSE7S~�m��GVRCUWT�R_K�S4J�UfS�Õ¦)¥j`	�X¦
Z&`�L�UWL�RCU�GVLd¬6YAR_UfHIHIU����=UfGIJ�UeJ�GVYCT K�RCGIUWSAR_UfLdE�HVRCUWSCL�^�R_G]°�UWL1� �K�S~J�UWL¾J�^	[fK¨© �K���SCUfL«§�J�^	·XJ�GVU
c�¦�K�L�J1¬%¦ z `�J�K�HIGVL�Y~R_^	L�[WUfL´L�GV�m��R?^	HVY?Q £�YAR_Uf�¤�O`�J�K�HIGVL�Y~R_^	L�[WUfLÁ^�R~R_S~GIF�K�RCGIUfSCF�^	S9� �^�SCUWL�§
�4`��¤G]R�UWGVL�U¨^	YA£�L��m��SC`�L�U¾E�K�Y~©m�K���SCK�L�M(K�L��½�`�M�HVGI�m�¹�¯�^	S~U	�6Q�UWHIF�Y~RX�=UfL�LÓJ�GIU1UfSCY~RCU¨E7H]¦
R_UfSCL�^+R_GV°	U�M�U��¯�^	��H]R7�X�K�S~J�U	§&�¯�^	SCU�^	L±J�GVUWYCUfSeQ�RCUWHVHIU�UWGIL�U�F&UfR_S8�^	�m��R_HVGI�m��U � UfJ�K�T�R_GV`�L±J�UfS
Z�S~`�F�HIUf�¤GVL��<�^	S~UWL�R_UfL´U�a�Z�HIGI[fGVRCUWLÁ®�UWF&UWL�H:�^	K�\�M	T	UWG]R?K�L�°	UWSC�OUWGVJ�HIGV�m�«§�K�L�JÁ�OGVR4GI��SUWGVL´K�L�¦
�bGIJ�UWSCS~K�~�GV�m��UWS�õ6UWS~HIK�YAR�^	Ld¬µÚO[fGIUWL�[¯GVL1J�UWS Ë �OZ�HIUf�¤UfL R_^�R_GV`�L«�

cGIU¿Q��m���bGIUfSCGVM�T	UfGVR_UfL«§�J�GIU(Z�SC`	F�HIUf�¤GVL��<�^	S~UWL�R_U²U�a�Z�HVGI[fGVR_U(®�UWF&UWL�H:�^	K�\�M�T�UWG]R½GVL J�UfS
Q�Z&UW[fGV\�T+^�RCGI`�L�Y~Z���^	Y~Uê[WK UfSC��^	H]R_UfL«§´Y~GIL�JïM�UfL�UWS~UWHVHIUWS{®7^�RCK�S{K�L�JïF&UWY~�m��S2�^�L�T	UfL J�GVU
�=SC^	K��m� F�^	S~T	UWG]R?°�`	L¨¬6YAR_UfHIHIU�L�GI�m��R=L�K�S=©��K�S=ôb�¡§�Y~`�L�J�UfSCL¨^	HVHIM�Uf�¤UfGILO^	HIYUWGVL�UjQ�Z&UW[fGV\�T+^+¦
R_GV`�L�Y~YCZ�SC^	�m��U=©m�K�Sy�	|�����|������)|�Q�£�YAR_UW�OU	�	®�UfF»UfL�H)�^	K�\�M�T	UfGVRW§�J�GVU=GVL�J�UfS6Q�Z&UW[WG]\�T+^�R_GV`�L�Y~Z���^	Y~U
°�UfSCHV`�SCUfL¼M�UWM�^	L�M�UfL¼GIYAR8§�T+^	L�L¼L�GV�m��R%UfGIL�©�^	�m��GIL�J�UWS Ë �OZ�HVUW�OUWL�Rm^�RCGI`�L�YCZ���^�YCU6�bGIUWJ�UWS%UfGIL�¦
M�U�©��K���S~R��4UWSCJ�UWL«§«J�^¤J�GVUWY�J�GIU�Q�UW�¤^	L�R_GVTÁ°�`�L±¬6YAR_UfHIHIUj°�UfSCHVUfR_[fUWL½���K�SCJ�U��»à¿UWGVRCUWS~��GILdGIYAR
^	K�Y�J�UW� Q�Z&UW[fGV\�T+^�RCGI`�L�Y~R_U�a�RbL�GI�m��Rb`���L�U�=UfGVR_UfSCUfY�UfSCY~GI�m��R_HVGI�m�«§��4UWHV�m��U�¬µGIL�Y~�m��S �^	L�T�K�L�¦
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D PROCESS

B PROCESS

A SYSTEMPROCESS

C PROCESS

E PROCESS

E7F�F�GIHVJ�K�L�M x�z P z `�J�K�H½E ^	HIY{Q�£�Y~R_Uf�X¦
�O`�J�K�H«YCZ&UW[fGV\�[fGIUWSAR

D PROCESS

A ASYNCHRONOUS SYSTEMPROCESS

C ASYNCHRONOUS PROCESS

B PROCESS

E PROCESS

E�F�F�GIHVJ�K�L�M x�x PÀÛ �`�YCK�L�M½�OGVReUfS~�4UWGVRCUWSAR_UW�
¬µY~RCUWHVHIU

M�UfL(J�UWSj®�UfF»UfL�H)�^�K�\�M�T�UWGVRe°	`�L²J�UWSeE�L��=UfL�J�K�L�M¾L�GI�m��RjM�UfF�S_^�K��m��R��4UWS~J�UWL(K�L�J²©�^	HVHIUWL
M�UfHÐ^	Y~YCUWL¯�=UfSCJ�UfLOT �`�L�L RCUWL«��¸"`	HIM�HVGI�m�jHIGVUf©¶U6�´^�LXÞjU�©�^	��Sf§+J�GIU�Q�UW�¤^	L�R_GITeJ�UWS9E�L �4UWL�J�K�L�M
[WK1°	UWSCHVUfRC[WUWL�§��=`	�¤G]R?�¤^	L1J�GIU�õ6`�S~RCUWGIHVU�J�UWY�©¶`�SC�¤^	HVUWL´E�L�Y_^+R_[WUfY�°�UWS~HIGVUWSCUfLÁ� �K�SCJ�U	�&Q�`�¦
�OGVReY~`�HIH]R_U¼Y~GI�m�(J�GIUOQ�K��m��U¤L�^	�m�¿UfGIL�UfSeE7F���GIHV©¶UX^�K�©=J�GIUOQ�Z&UW[fGV\�T+^�RCGI`�L�Y~YCZ�SC^	�m��UXYCUfHIF�YAR
T	`	L�[WUfL RCSCGVUWSCUfL«�

� � J�GIU7®�UfF»UfL�H)�^	K�\�M�T	UfGVR�GVL1¬µY~RCUWHIHVU7[fK1UWSC�À�`���UWL�§���^	F&UWLÁ�bGVS=GVLm� �4SmÞe`�� w FN��°�`	SCM�U�¦
YC�m��HÐ^	M�UfL«§

J�GVU z `�J�K�HÐ^+RCR_S~GIF�K�R_GIUfSCK�L�M�UWGIL�UWYbF»UfHIGVUWF�GVM�UWL z `�J�K�HVY�K��ïJ�GIU z �`�M�HIGV�m��T	UfGVR
[fK¹UWSA�=UfGVR_UfSCL«§%^	Y~£�L��m��SC`�LßZ�^	SC^	HIHVUWHVU´Q�`���L��O`�J�K�HIGVL�Y~R_^	L�[WUfLÍ[fK¹YCZ&UW[fGV\�[fGIU�¦
S~UWL«§

YCUfHIF�YAR?�4UWL�L¨J�GVUWYCUõ^+R_UWS~�¤`�J�K�HVGIL�YARm^	L�[7^	T�RCGV°OGIYAR?K�L�J�Î�`�J�UWS?J�£�L�^��¤GVYC�m�1UWS~[WUfK�M	R��bK�S�¦
J�U���cGVUWYCU¯Q�`	��L��O`�J�K�HIGIL�Y~Rm^�L�[WUfL¾Y~GIL�J¾J�^	L�L±L�GI�m��R7�OUW��S�ô¡UWGVH<J�UWS�ô�SC^	L�YCG]R_GV`�L�YCS~K�L�J�UfL
GI��SCUWYõ^+R_UWS~YW�<Q�UW�¤^	L�R_GIY~�m�²M�UWY~UW��UfL(©m�K���S~RjJ�GVU�°�`�S~M�UWY~�m��HÐ^�M�UWL�UO¬µS~�4UWG]R_UfSCK�L�Md[WK²UfGIL�UfS
�	|�� � ���ÄK�6|����)|����(|�� � |Y�	Ä+�Ç³Ó�Ä � ���!ömÅ�|���� ��.� �� Å�� � � � .� Ä+� � |���§6�=UfGIH�^	Y~£�L��m��SC`�LÃZ�^	SC^	HIHVU�¦
HIU¼Q�`���L��¤`�J�K�HVGIL�YARm^	L�[fUWL±�OGVR�K�L�R_UfSCY~�m��GIUfJ�HIGV�m��UWLÍÞjUfYC�m���bGIL�J�GIM�T�UWG]R_UWL¢HI^	K�©¶UfL¢T��`	L�L�UWL��
� � ^	K�©bK�L�YCUWSX`�F�GIM�UfY��=UWGVYCZ�GVUWH[WK�S��K��mT [WK�T�`��O�¤UfL«§µ\�L�J�U�RXYCGI�m�ÜJ�GIU1Û�`�Y~K�L�M±©��K�S�J�^�Y
J�GVYCT K�R_GVUWSAR_U�E?RCRCSCGVF�K�R_GVUWS~K�L�M�Y~Z�SC`�F�HIUW�d§&J�GIU�^�K�©J�GIUfYCU¼à¿UWGIY~U��±�`	M�HIGV�m�½�bGIS~J«§�GVL¢E7F�F�GVH]¦
J�K�L�M x�x �

Ë L�� �=S_Þj`�� w F��µK�L�J�� �=S_Þj`�� w ^
�6��^	F»UfL¢�bGISeJ�GVU¼YCUf�´^	L�RCGIYC�m��UWL¹¥e`�L�YCUWÔ K�UfL�[WUfL¹J�UfS
¬µS~�4UWG]R_UWS~K�L�M±GV� cUfR_^	GIHµK�L�RCUWSCY~K��m��R�K�L�JÍJ�GIU¤¬µGIL�[fUWHI��UWGVRCUWL¿J�UWS�E7L�Z�^	YCY~K�L�M¢J�UfS¼cU�¦
\�L�G]R_GV`�L½°�`	L¿¬µYAR_UWHVHIU¯J�^	SCM	UWY~RCUWHVHVR8��ce^	F&UWG¡��^	F&UWL¢�bGISM	SC`�·�UfL±àÍUfS~ReJ�^	S_^	K�©4M	UWHIUfM	R8§&J�GVU
¬µS~�4UWG]R_UWS~K�L�M¼T�`��OZ�^�R_GVF�HIUfH�[WK�S=¬µY~R_UfHIHVU�¦�cU�\�L�G]R_GI`	LOGVLr� Ë Q��*���	F��»[WK´��^	HVRCUWL«§ J�GVU7�4UWJ�UfK�¦
R_K�L�M´^�HIHIUfS=F�GVYC��UfSbUWSCYAR_UfHIHVRCUWL¾Q�Z&UW[fGV\�T+^�RCGI`�L�UfL¨F�HIUfGIF�RbK�L�°	UWS �^�L�J�UWSAR8�
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Ë � cUfRm^�GIH«Y~GIUW��R�J�GIU¯¬µS~�4UWG]R_UWS~K�L�MÁJ�UWS7Q�£�L R_^+ad�bGIUj©¶`�HIM�R�^	K�YW�&cGVU¯cU�\�L�G]R_GI`	L¨°	`�L
¬µY~RCUWHIHVUeUWS~HÐ^	K�F�R�©��K�L�©9�½�`�M�HVGI�m��U�E?RCRCSCGIF�K�R_GVUWSCK�L�M�UWL¨°�`	L¹Ø�õ^�R_UfSA¦ ¥ z `�J�K�HIUfL«P

y þ�ÿ��N��ü�ù ù
y ù+ú�ù�û�ü+ý�þ�ÿ����	ü�ù ù
y ����û��
	��2û�ú
y ù+ú�ù�û�ü+ý�����ûR��	��2û�ú
y ) `���L�UjE?RCR_S~GIF�K�R�)

àÃGIU©m�K�M�UWLdUWGVL½Q��m��H~�K�Y~YCUfHV�4`�S~R�K�L�JdJ�^	�OGVR�[��=UfGÀ�=UfGVR_UfSCU z �`�M	HIGI�m��T	UWG]R_UfLd��GIL�[fK«P
y ��ù+ú��R����ÿ��
���
�&ù{þ�ÿ����	ü�ù ù
y ��ù+ú��R����ÿ��
���
�&ù ù+ú�ù+û�ü+ý�þ�ÿ��N�	ü�ù ù
� � �µSC`	F�HIUf�¤UjYC`2�4`���H¡GILdJ�UWS7Q�Uf�´^	L�RCGIT1^	HVY�^	K��m�±F&UWGÀJ�UfS7U�Ú¤[fGIUfL RCUWL Ë �OZ�HVUW�OUWL�¦

R_GVUWS~F�^	SCT�UWG]R¼J�UfSCYCUfHIF&UWLÇØ¶YCGIUf��Um� �=SmÞe`�� w F�§��=SmÞe`�� w ^
� ¥ [WK¹°	UWSC�OUWGVJ�UWL�§%HIUfM�UWL¿�bGIS¯©¶UfY~RW§
J�^	·�J�GVUQ�`	��L��O`�J�K�HIU?°�`	LÁJ�UWSC^	S~R4^�R~R_S~GIF�K�RCGIUfS~R_UfL z `�J�K�HIUWL¤T	UfGIL�U�U�a�Z&`�S~RCGIUWSAR_UfL¤õ^	S~GÐ^+¦
F�HVUWL½F&UWY~GVRC[WUWL¾J9�K�SA©¶UWL«�»cGIUfY�F&UfRCSCG]�»R�L�^�R	�K�SCHVGI�m�²���!ömÅ���J�GVU¼Q�`	��L��O`�J�K�HIUe°�`�L z `�J�K�HIUfL
�OGVR�J�UfL¾F�GIYC��UWSbYC�m��`	L½U�a�GVY~R_GVUWS~UWL�J�UfL¾E?R~R_S~GIF�K�RCUWL«�

cGIU?Q�UW�¤^	L�R_GVT�J�UWSQ�`���L��¤`�J�K�HVGIL�YARm^	L�[WUWL¯°�`�LX^	HVY9^	YA£�L��m��SC`	L¤J�UfT HÐ^	S~GIUWSAR_UfL z `�J�K�H]¦
GIL�Y~Rm^�L�[WUfL½YC`	HIH«Y~UWGIL�§�J�^	·OYCGIU�§�K�L�^	F��<�^	L�M�GVM�°�`�LdJ�UWL¾ô�SC^	L�Y~GVR_GV`�L�Y~SCK�L�J�UWLdGI��S~UWY�õ^�R_UfSCYf§
°�`	HIHIYAR��^	L�J�GIMb^	YA£�L��m��SC`	L�^	SCF&UWG]R_UfL«§2M�UWL�^	K¯�bGVU=Q £�YAR_Uf�¤�O`�J�K�HIGVL�Y~R_^	L�[WUfL«� Ï K¯cUfRm^�GIHIY�K�L�J
J�UfSb©¶`	SC�¤^	HIUfL¨cUf\�L�G]R_GV`�L1YCGVUW��U�� �=SmÞe`�� w F»§��=S_Þj`�� w ^ �É�

E7HVY�¸"^	[fGVR�J�GIUfYCUfY¼¥j^	Z�G]R_UWHVYj��^	HVRCUWL²�bGISj©¶UWYAR8§<J�^	·¾J�GIUfYCU´T HVUWGIL�U	§ÀT	`	�¤Z�^+R_GIF�HIU	§<^�F»UfS
UWL�RCYC�m��UfGIJ�UfL�J�Ub¬µS~�4UWG]R_UWS~K�L�M7°	`�L¼¬µYAR_UWHVHIUGI� ×�GIL F�HVGI�mTe^	K�©�K�L�Y~UWS Ï GVUWHÉ§8�¤G]R<UWGVL�UWS��%^	SC^	H]¦
HIUfHIGVYCGIUfSCK�L�M�J�UWS?¬µYAR_UWHVHIU�¦AQ�Z&UW[fGV\�T+^�RCGI`�LX°�`�L´ôb�ÓJ�GVUÞeUWY~�m���bGIL�J�GVM�T	UfGVR=UWGIL�UWS Ë �OZ�HVUW�OUWL�¦
Rm^+R_GI`	L([fKÍYAR_UWGVM�UWS~L«§<K�L F»UfJ�GIL�M	R�L�`	R)�=UfL�J�GVM½GIYAR8�ÀE�L�J�UWS~UWL�©�^�HIHIYj�<�^+RCR_UfLÍY~GI�m�ÍJ�GIU¤¥j`	�X¦
Z&`�L�UWL�RCUWL´°	`�LÁôb�ÜY~R2�^	L�J�GVM¯K�L�L9�K�R_[�Y~£�L��m��S~`�L�GVYCGIUfSCUfL1�(�K�Y~YCUfL«§�K�L�JÁJ�GVU�¬9ÚO[WGVUWL�[µÌ~UWJ�UfS
Ë �OZ�HIUf�¤UfL R_^�R_GV`�LjJ�UWS%Q�Z&UW[fGV\�T+^�RCGI`�Le�¯�^	S~U=K�L�°�UfSC�OUWGVJ�HIGV�m�¯K�L�J�Y~R_^	SCTjS~UWJ�K�[fGIUfS~R¡�=`�S~J�UWL��

�����@��� �u��������� �Y���*�\���R�
 (��¡¢�N¡
cGIUXcU�\�L�G]R_GI`	L(J�UWY�ôb�9¦)�µSC`	RC`�T	`�HVHIYjGIL£� Ë Q��*� á �6UWL�RC�<�^	HVR�J�^�Y�¥e`�L�[fUWZ�R¯J�UfS�^�RC`��¤^	SCUfL
ôb�%¦)E�T RCGI`�L�UWL«��àÃGIU�F&UWSCUfGVRCY�F&UWY~�m��SCGVUWF&UWL«§»M�GIF�RbUWY7GVL¾ôb�º°	UWS~YC�m��GVUWJ�UfL�UX�µSC`	RC`�T	`�HVHI�¤^+¦
YC�m��GIL�UfL«§ J�GIUb[WK�� ô�UfGIH�YCUfHIF�YAR4�bGVUWJ�UfS^	K�Y�¤Uf��SCUfSCUWL´�µSC`	RC`�T	`�HVHI�¤^	YC�m��GIL�UfLO[fK�Y_^��¤�OUWL�¦
M�UfYCUfRC[fR¨Y~GIL�J«�4¬µGIL Ï K�Y~Rm^�L�J�Y��K�F»UfSCM�^	L�MÓUfGIL�UfS´J�GVUWY~UWSÁô¡UWGVH]¦��µS~`	R_`�T�`�HIHV�´^�YC�m��GVL�UWLÒØ�[�� ���
Q�E�Õ?¸¾^	HIY¡ô�UfGIH�UfGIL�UfY9Q�E=� ¥ T+^	L�L�F&Uf�bGVSCT�UWL«§+J�^	·�UWGIL�U�4UWG]R_UWS~U4ô¡UWGVH]¦)�6S~`	R_`	T	`�HVHI�¤^	YC�m��GVL�U
UWGVL�UWL Ï K�Y~R_^	L�J�Y��K�F»UfSCM�^�L�Me^	K�YA©��K���S~UWL��¼K�·¼Ø�[�� �7�+E�Õ�Q�¬ ¥ ��cGIUWY<�bGIS~J�J�^�J�K�SC�m��F&Uf�bGVSCT�R8§
J�^	·�J�GIUeUWS~Y~RCU z ^	YC�m��GVL�UeJ�UfS�[��=UfGVRCUWL¨UWGVL�Uj®7^	�m��SCGI�m��R�YCUfL�J�U�R8�"®�K�L¨� �^�SCUeUWYbJ�UfL�T F�^	Sf§
J�^	·ßF&UWS~UWGVRCY1�=UfGVR_UfSCU(®7^��m��SCGV�m� RCUWLÇ°�`�LÒ^	K�·�UfSC��^�HIFÃJ�UWS¾ÞeUWYC^	��R~¦)�µSC`	RC`�T	`�HVHI�¤^	YC�m��GIL�U
UWGVL�R_SCU���UfL«§�F&Uf°�`	S�J�GVUe[f�4UWG]R_Ujô�UfGIHÖ¦��µSC`	RC`�T	`	HIHI�¤^	Y~�m��GIL�U�M�UWY~�m��^	H]R_UfR���^+R8§�K�L�J¾J�^�·¤J�GVUWY~U
�^	K�·	UWSCU?®7^	�m��S~GI�m��R9°	`�L�UWGVL�UWSµ^�L�J�UWS~UWLX¥e`��OZ»`	L�UWL�R_U4K��OM�UW��UfL�J�F&U8^	S~F»UfGVR_U�R%�bGVSCJ«�	cGIUWY
�¯�^	S~U�UfGIL�UjE�S~R�°�`	L½��^	S_^	HVHIUfHV°�UfS_^	S~F»UfGVRCK�L�M�§�J�GIUj^	F&UWSbF�GVYC��UfSe���!ömÅ��?[WK�H)�^	Y~YCGIMXGVY~R8�

� � UWYeUfR)�=^	Y�M�UWL�^	K�UWSe[fK¢©¶`�SC�¼K�HIGIUfSCUfL«P&cGIU¼ôb�%¦��µS~`	R_`�T�`�HIHV�´^�YC�m��GVL�U�ôb�6� z §ÀJ�GVU
¥j^	L�^	HVZ�SC`�R_`�T�`�HIHV�´^	Y~�m��GIL�U?Õ?� z K�L�JO^	HIHVU=©¶SCUfGIUfLX¬6GVL�[WUfHÐ^	Y~YC`�[fGÐ^�RCGI`�L�YC`�F�Ì~UfT�R_U�Q�E=� Ø�J�GVU
^	HVYC`´M	UWS_^�J�U�T�UWGIL�UWS7ôb�6� z `�J�UWSÕ?� z [fK�M�Uf`�SCJ�L�UfRY~GIL�J ¥ © �K���S~UWL±E�T�R_GI`	L�YCY~UWÔ K�UWL�[WUWL
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� �)Ä+³ � �¼K�L�J²��|W��|����f��	����� ^	K�YW�"¬µGVL�Us� � �É�!Ä+� \ |}¬ � |����?F»UfM�GIL�L RW§��=UfL�LdUWGIL�U�J�GIUWY~UWS z ^�¦
YC�m��GIL�UfLºUWGVL�Ud®7^	�m��SCGI�m��R´^	LÓUWGIL�UWSXGI��S~UWSd�^	K�·�UWS~UWLªQ��m��L�GVR~R_YAR_UWHVHIUfLÑ^�L�L�GI�O��RW§9K�L�JÓYCGVU
UWL�J�UfRW§6�4UWL�LºJ�GVUWYCUd®�^	�m��SCGV�m��R¤°	UWS_^�SCF&UWGVRCUfROGIYAROK�L�JÓUWF&UWL�Y~`¹^	K��m�Ñ^	HVHIU1GI� Ï K�M�U¨J�UfS
õ6UWSC^	SCF&UWG]R_K�L�MeGIL�L�UfSC��^�HIF�J�GVUWYCUfS z ^	Y~�m��GIL�U�°	UWSCYC^	L�J�RCUWL´®7^	�m��S~GI�m��R_UfL¤°	UWS_^�SCF&UWGVRCUfR6Y~GIL�J«�
ØÉcGVU=L�^��m�X^	K�·�UfSC��^	HVF�°�UfSCYC^	L�J�RCUWL¤®7^	�m��S~GI�m��R_UfLXYCZ�GVUWHIUfL���GIUfS%T�UWGIL�U � `�HVHIU�� ¥ ¬µGIL�U4YC`�HV�m��U
E7T�RCGI`�L�Y~YCUfÔ�K�UWL�[�T+^	L�LdUfR_HVGI�m��U¬6GVL�[WUfHÐ^	T�RCGI`�L�UfL¨K��O©�^�YCYCUfL«��cGVUE?R_`��¤^	S~GVR��^+R?UWGVL�UWS�E�T�¦
R_GV`�L�Y~YCUWÔ K�UfL�[F&UWJ�UfK�R_U�R8§�J�^	·�UfGIL�U�ôb�6� z §�UfGIL�UÕ?� z `�J�UfS4UfGILO©¶SCUWGVUWY?Q�E=�êUWSCYAR?J�^�L�L
�bGIUfJ�UWSµUfGIL�Ub®�^	�m��S~GI�m��R4^	L�UWGVL�UWSµGV��SCUfSbØ��OUW��S~UWS~UWL ¥ �^	K�·	UWSCUfL¤Q��m��L�G]RCR_YAR_UfHIHIUfLX^	L�L�Uf���OUWL
J�^	SA©�§��4UWL�L¾J�GIU°	`�SCGVM�UjGIL¨GI��S~UW� Ë L�L�UWS~UWLd°�`�HVHIY~R2�^	L�J�GVM¼°�UfS_^	S~F»UfGVR_U�RbGIYAR8�

ce^	�OGVRX�bGIS~Jª[f�bGIY~�m��UWLÇ^	HVHIUfL{¥e`��OZ»`�L�UWL�R_UfL{UWGVL�UWSÁJ�GIUWY~UWS z ^	YC�m��GVL�UWLÃF&UWG9Ì~UWJ�UfS
E7L�L�^	���OU¾UfGIL�UfSO®7^	�m��S~GI�m��R¤UWGIL�Uq�	Ä+���  ���� ���	� � | Æ�� ��ömÅ��_Ä+��� W� �É�!Ä+�ªL�`�R)�=UfL�J�GIM�§K�� YCG]¦
�m��UfSC[WK�Y~R_UfHIHVUWL«§�J�^	·�L�GI�m��R4[f�4UWG»¥e`��¤Z&`�L�UfL�R_UWL¤M�HIUfGI�m��[fUWG]R_GIMeUfGIL�U�®7^��m��SCGV�m� R°�`	L1^	K�·�UfL
^	L�L�UW���OUWLdK�L�JdF»UW^	SCF&UWG]R_UfL«�

Q�UWHVF�Y~R~°�UfSCY~R �^	L�J�HVGI�m�OGIYAR6J�GIUfYCU � UWM�UfH���GIL�SCUWGV�m��UWL�J«§�K�� ^�K�YC[fK�YC�m��HVGIUf·�UWL«§�J�^	·jGISCM	UWL�J�¦
�4UWHI�m��U�K�L�UWSA� �K�L�Y~�m� RCUWL � ^��WU�¦�Q�GVRCK�^�RCGI`�L�UfL¼^	K�©�R_SCU�R_UfL�T �`	L�L�UWL�§	F&UWG�J�UWL�UfL�J�GIU4Z�^	S_^�HIHIUfHIU
�=UW^	SCF&UWG]R_K�L�M7[f�4UWGIUfSµ®7^��m��SCGV�m� RCUWL�GVL�UWGVL�UWS z ^	Y~�m��GIL�U�[fK�¥e`�L�~�GVT�R_UWL¯©��K���S~RW�	E�HIHIUfSCJ�GVL�M�Y
GIYAR=Y~GIU�^	K��m�1UfGIL�U�YC`¼YARm^	S~T	Ue¬µGVL�YC�m��S8�^	L�T K�L�M�§�J�^	·¯YCGVU7J�GVU�GVL RCUWS~L�U��^	S_^	HVHIUfHIGIY~GIUfSCK�L�M°	`�L
ôb�%¦�¥eL�`	RCUWLdK�L��½�`�M�HVGI�m�1�¤^	�m��R8�

¬µY¤GVY~R¤^	L�[fK�L�UW���¤UfL«§4J�^	·¿J�GIU1E?R_`	�´^	S~GVR2�^�R_YA©¶`�SCJ�UfSCK�L�M²©m�K�SOE�T�R_GI`	L�YCY~UWÔ K�UWL�[WUWLÃGVL
°�GIUfHIUWLß¸?�^	HIHVUWLÍ©�^	HVHIUfL�M�UWHI^	YCY~UWLÍ�4UWS~J�UWLÑT+^	L�L«§9`	��L�U1J�UfLÓôb�%¦)cGIUWL�Y~R�[fKÓF&UWUfGIL�R_S8�^	�m��R_GÖ¦
M�UfL«�9®�K�S¼©��K�S¼J�GVU1Õ=`��O�OGVR~¦)�µ��^	YCU¤UWGVL�UWS¼ô¡S_^�L�Y_^	T�RCGI`�LÜGVY~R�UfY�`	��UfL�YCGV�m��R_HIGV�m�«§%J�^	·±J�GVU
E?R_`	�´^	S~GVR2�^�R?[��bGIL�M�UfL�J½L�`	R)�=UfL�J�GVM¤GVY~R8�

� � ^	HVYC`7ôb�¢Z�^�S_^	HVHIUWHVGIY~GIUWS~UWLj[WK�T �`	L�L�UWL�§	YCGVL�J¯�4UWG]R_UfSCU	§	^	K�YA© �K���SCHVGI�m��U � L�RCUWSCY~K��m� K�L�¦
M�UfLÍL�`	R)�4UWL�J�GIM�§¡^	L(�=UfHI�m��UfLßQ�RCUWHIHVUWL²J�UfY¼�µSC`	RC`�T	`	HIHIYjJ�GVUXE?R_`��¤^	SCG]R �^�R[WK�S�T	`�S~SCUfT RCUWL
¬µSCF�S~GIL�M	K�L�MXJ�UWYbôb�%¦�cGVUWL�YAR_UfY�L�`	R)�=UfL�J�GVMOGVY~RbK�L�J¾^�L¨�4UWHV�m��UWL¾L�GI�m��RW��õ6`�S_^	K�YCYCU�R_[fK�L�M
©��K�S�YC`�HV�m��U � L�R_UWS~YCK��m� K�L�M�UWL(GIYAR8§"J�^	·¤J�GIU�ÞjS~K�L�J�YAR_S~K�T�R_K�S7°	`�L±ôb�ªGIL¾UWGVL�UWS�Z�^	SC^	HIHVUWHIGÖ¦
YCGVUWSAR_UWLÁ¸"`	SC� YCZ&UW[fGV\�[fGIUWSAR=�4`�SCJ�UWL1GIYARjØ�°�`�S~H)�^	K�\�M�K�L�R_UfS�¬µGIL���^	HVRCK�L�M�J�UWS=E?RC`��¤^	SCG]R��^�R ¥ §
YC`ÓJ�^	·Ó¬%a�Z»UfSCGV�¤UfL RCU¢�¤G]R1UWGVL�UW� Q�GI�¼K�HÐ^�RC`�S¤�½�`�M�HVGI�m�{�4UWS~J�UWL«§bK�� õ^	SCGI^	L�R_UfLÃ°	`�L
E7F�H)�^	K�©¶UfL1°�U8^�L�YC�m��^�K�HIGV�m��UWL±[fK¾T»�`�L�L�UWL«�

ce^	��UfS¤�bK�S~J�UWLº�4UWG]R_UfSCU±E�SCF&UWGVRCUWLº^	K�©eJ�GVUWY~UW� ÞjUfF�GIU�R´Y~`�HÐ^�L�M�U¨°�UWS~YC�m��`	F»UfL«§?F�GVY
UWGVL�UXUWS~Y~R_UOõ6UWS~YCGI`	L¿J�UfS¯Z�^	S_^	HVHIUfHIGIY~GIUfS~R_UfL±ôb�%¦AQ�Z&UW[fGV\�T+^�RCGI`�L²�OGVRjUfGIL�UfS�J�^	[WK�M	UW�<�`�S~GIM�UfL
^	F�HI^	K��9�^	��GVM�UWL Ë �OZ�HIUf�¤UfL�Rm^�RCGI`�L´°	`�SCHVGIUfM	R8�

¯®G° ±³²f´µ±·¶¹¸�ºN»�´�¼0¼K½*¾v¿yº�ÀÁ½*¾vÂÃÂÄ²K´ÆÅÇ²G»�È¢½*¾v¿<º�º�ÉRÊ*²fÉ�Ê�»
Ë L�UfGIL�UfS�UfSCYAR_UWL¼�6��^	YCUGIYAR%UfY�J�^�Y Ï GVUWH!§WUWGIL�U4UfGIL�M�UfYC�m��S8�^	L�T�R_Uõ6UWS~YCGI`	L¯°�`	L�ôb�¢�±�`	M�HIGV�m��Y~R
F�^	HVJ�©¶UfS~RCGIM�[fK�Y~RCUWHIHVUWL¯K�L�J¼^�K�Y~©m�K���SCF�^	S�[WK¼�¤^	�m��UfL«�+ce^��4UWG]R_UWS~��GIL¯UWGVL�U Ë �OZ�HVUW�OUWL�Rm^�RCGI`�L
^	K�©<UfGIL�UfS4��`��¤`	M�UWL�UfL1×7^�SCJ��=^	SCU�°�`�S~M�UWY~UW��UfL¨GIY~RW§��bGVSCJ¤J�GIU � �OT	`�J�GIUfSCK�L�M¯Z»UfS=EQ�®¯� x
GIL¢J�UWSjce^	S~Y~R_UfHIHVK�L�M�Y~YC�m��GV�m� Rj[fK�L<�^	�m��Y~R�L�GI�m��RjF&UWL<�`�R_GIM�R8�"õ6`�L²J�UWSjce^	S~Y~RCUWHIHVK�L�M�Y~YC�m��GV�m��R
F�HVUWGIF�R?J�^	�OGVR=L K�SbUWGIL¨®�K�HIHVJ�GIUfL�Y~R��K�F�S~GIM�§�J�UWS�J�UfLdcGIUWL�Y~RbJ�UfS�K�L�R_UWS~HIGVUWM�UfL�J�UWL¾Q��m��GI�m��R
K�L�°�UfS2�^	L�J�UWSARb[WK�S=õ6UfS~©m�K�M	K�L�M�Y~RCUWHVHVR8��¬µF&UWL�Y~`���^	F&UWLÁ�bGIS4GIL´¥�^�Z�GVRCUWH á � á � á F&UWS~UWG]R_Y4©¶UfY~RA¦
M�UfY~R_UfHIH]R8§�J�^	·�GIL¼J�UfS%UfSCY~RCUWLX�µ��^	Y~U	§�YC`�HI^	L�M�U6©��K�S%ôb�(^	K�©�J�GIU?Õ=`��¤�OGVRA¦�¸�K�L�T�RCGI`�L�Y~UWGVL���UWG]R
°�UfSC[fGI�m��R_U�R��bGVSCJ«§"^	K��m�¾J�GVU�Q�GVRC[WK�L�M�YCY~�m��GI�m��R�L�K�S�UfGIL�UfL¾®�K�HIHVJ�GIUfL�Y~RbHVGIU�©¶UWSCL1��K�·��
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ce^	�OGVR6T»�`�L�L�UfL´�bGIS[WK�L<�^	�m��YAR�M"�^	L�[fHIGV�m�´^	K�©ÀJ�GIU7Q�Z&UW[fGV\�T+^�RCGI`�LOJ�UWS6R_GVUf©¶UfSCUWL1Q��m��GI�m��¦
R_UfL´GVL¤¬µYAR_UWHVHIU�°�UfSC[fGI�m��R_UfL1K�L�J´J�^	Y z `�J�K�H�ËN� Ì�ü�ÿ�Í���ú�ü�ÿ�ù¼^	HVY4ü�Î�û�ü�ÿ�����Ë¯YCZ&UW[fGV\�[fGIUfSCUWL��
cGIU¯M�HIUfGI�m��UfL¢U�a�R_UfSCL�UfL{ØÉÕÐÏÄÏ ¥ ¦��µSC`	[WUWJ�K�SCUfL«§«J�GVU¼YCZ �^+R_UWSeJ�UWL(cGIUfL�Y~ReJ�UWSô¡S_^	L�YCZ&`�S~RA¦
YC�m��GI�m��R¨[WK�SOõ6UWSA© �K�M�K�L�MÜYAR_UfHIHIUfLºY~`�HIHVUWL«§T �`�L�L�UfLªGI� �4UWYCUfL�R_HIGV�m��UWLÒ^	K��m�ªJ�UWLªcGVUWL�YAR
J�GVUWYCUfYbU�a�R_UfSCL�UfL z `�J�K�HIY�[fK�S�õ6UWSA© �K�M�K�L�MOY~RCUWHVHIUWL��

Q�`�F�^�HIJ¾^	HIHVUWSCJ�GIL�M�Y�J�GIU¯Õ=`��O�¤G]R~¦�¸�K�L�T RCGI`�L�YCUWGVL���UfGVR?S~U8^	HVGIY~GIUWSAR?�bGIS~J«§��bGIS~J½^	K��m�½J�GVU
� �K��mT YCUfRC[�¦)¸"K�L�T�R_GI`	L�^	HIG]R��^�R¤J�UfS1Q�G]R_[WK�L�M�YCY~�m��GI�m��R1F&UWLÀ�`	R_GVM	R¢Ø�°�UfSCM�HVUWGI�m��U½ô�^	F»UfHIHVU x ^	K�©
Q�UfGVR_U�� ¥ §¡YC`¢J�^�·¢J�^	L�LÜJ�GVU1ce^	S~Y~R_UfHIHVK�L�M�Y�¦K�L�JÜJ�GIU¨Q�GVR_[fK�L�M�Y~YC�m��GV�m��RXGILÜ¬µY~RCUWHVHIUÁY~Z»U�¦
[WG]\�[WGVUWSAR¼YCUfGILÜ�(�K�YCY~UWL«�9×�GIUfS~©m�K�S¯YCGVL�J¹J�^	L�LÜJ�GIU´°	`�SC��^	L�J�UfL�UWLÑQ�Z&UW[fGV\�T+^�RCGI`�L�UfLÇØ�Y~GIUW��U
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cUfS´Z&`�S~R_^	F�HIU¾¬µY~RCUWHIHVU�¦ �� F&UWSCY~UfRC[WUWSÁ��UfR²Ø}� Q�G�Q�RÝ� x ^
�âàO^	L�^	H]£�Y~GIUfS~R¤J�GIU±Q�£�L R_^+aºUWG]¦
L�UfSe¬µY~RCUWHIHVU�¦�Q�Z»Uf[WG]\�T+^�R_GV`�L½K�L�J¢UWSC[fUWK�M�RjUWGIL�UWL¢`�F�Ì~UfT�R_`�S~GIUWL�RCGIUWSAR_UfL Ï �bGIYC�m��UWL��f`�¦
J�U�§"J�UWSb© �K�Sb�=UfGVR_UfSCUjàÍUfSCT [WUfK�M�U¼[fK�Sbõ6UWS~© �K�M�K�L�M¤Y~R_Uf��R8�»ce^	YbUWGIL�[WGIM	Ujà¿UWS~T [WUWK�M�§
J�^�·F�GIY~��UWS�J�GIUfYCUfL Ï �bGIYC�m��UWL��f`�J�U?�4UWG]R_UfS~°�UfS_^	S~F»UfGVRCUfR8§�GIYAR9J�UfS6ÞjUfL�UWSC^�R_`	S�© �K�S¡°�UWS�¦
RCUWGIH]R_U Ë �¤Z�HVUW�OUWL�Rm^+R_GI`	L�UWL�cGIL�M�`¼Ø}� Q�G�Q R\� x F��âà���cGIL�M�`7T+^	L�LOÕ=`�J�U=© �K�S9J�GIU4°�UWSAR_UfGIH]¦
RCUdE�K�Y~©m�K���SCK�L�MÍJ�UfSÁQ�Z&UW[fGV\�T+^�RCGI`�LÓ^	K�©7�OUW��S~UWS~UWL � UW�m��L�UWS~L{UWS~[WUWK�M�UWL«�ce^	F&UWG
F&UWYAR_UW��R¨J�GVUr�Z�RCGI`�L«§J�^	Y´¸�UWL�YAR_UWS~Y~£�Y~RCUW� \�¦:àÃGIL�J�`2�bYÁ[WKªK�L�RCUWSCYAR	�K�RC[WUfL«� z GVR
J�GVUWY~UWSY�eZ�R_GI`	LÒGVY~RdUWYd�±�`	M�HIGV�m�«§?[WKÜÌ~UWJ�UfS z `�J�K�HVGIL�YARm^	L�[(UfGILÒ¸�UWL�YAR_UWS¾[WK �`	�&¦
L�UfL«§��K�F»UfS�J�^	Y¼J�UfS Ï K�YARm^	L�JÜJ�UWS z `�J�K�HVGIL�YARm^	L�[´GIL�YCZ�GV[WGIUfS~R¯�=UfSCJ�UfLÓT+^	L�LÜK�L�J
GVL{Ø¶YCUW��S\à¯F&UWM�S~UWL�[�R_Uf� z ^	·�U´GVL¿J�UWL¹E�F�HÐ^	K�©�UWGVL�M�UWM	SCGV�»UWL²�4UWSCJ�UWLÜT+^	L�L«�<à¿UWG]¦
RCUWSC��GIL±GVY~RJ�UWS]DK�UfHIHVRCU�a�R7°	`�L²��U�RjK�L�J²cGVL�M�`¤©¶S~UWG�UWSC�À�^	HVRCHIGI�m��§&K�L�J¢UWYGVY~R^	K��m�
UfGIL�©�^	�m�Ó�½�`�M�HIGV�m�«§%GVLßJ�UWSO¬µY~RCUWHIHVU�¦�Q�Z»Uf[WG]\�T+^�R_GV`�LÜ`	�»UWL�M�UfHÐ^	Y~YCUfL�U Ë �OZ�HVUW�OUWL�Rm^�RCG]¦
`�L�YCJ�U�Rm^	GVHIYÍØ�[	� �7�bþ�ÿ��WýV�2ûR��	�ü�¦�¸�K�L�T�RCGI`�L�UfL�à½�OGVRdGILÒJ�UWS¢�µS~`�M�S_^��¤�OGIUfSCYCZ�S_^	�m��U
ÕÐÏÄÏºM�UfYC�m��S~GIUWF&UWL�UWL�T	`	�O©¶`�SARm^	F�HIUWL1\�¦!àÃGIL�J�`2�bY�¦�¸�UWL�YAR_UfSC`�F�Ì~UfT�R_UWLX^�K�YC[fK�©��K�HIHVUWL«�
Q��m��HIGIUf·�HIGV�m�XYCGIL�JÁ��U�R�Î	cGVL�M�`�K�L�J4\�¦:àÃGVL�J�`2�bY4^	K�©ÀUfGIL�UbGIL�[f�bGIY~�m��UWL´SCUW�m��R=M�SC`�·	U
E�L�[8^	��H�°�`	LÃ×7^	S~J��?^�SCU�¦)�µHÐ^�R~RC©¶`�S~�¤UfL{Z»`	S~R_GVUWSAR¤�4`�SCJ�UWL«§?K�L RCUWS¨^	L�J�UWS~UW� ^	K��m�
^	K�©jJ�UWLÃ×�`��m��HVUWGVY~R_K�L�M�YA¦)�%^	SC^	HIHVUWHVSCUW�m��L�UWS´¥¯Q � Î x J�UWS � L�G]°�UWS~YCG]R �^�R z ^	L�L���UfGI�
Ø0� ¸%GI×�`�� w �Bà��

Ï K�S¬µS~[WUWK�M�K�L�M1°�`	L±°�UWSAR_UfGIHVR7K�L�J¢Z�^�S_^	HVHIUWH¡^	F�HÐ^	K�©¶UfL�J�UfL Ë �¤Z�HIUW�OUWL�R_^�R_GV`�L�UWL¾YCGVL�J
^	HVH�J�GIU)Ì~UWL�GVM�UWL�Õ=`��OZ�GIHVUWS«K�L�M�UWUfGIM�L�U�R8§�J�GVUT�UWGVL�UWLXÕ=`�J�U[WK�S<°�UfS~RCUWGIH]R_UfL�E7K�Y~©��K���S~K�L�M7^	K�©
°�UfSCY~�m��GIUfJ�UWL�UfL � UW�m��L�UWSCL(UWS~[WUfK�M�UWL²T»�`�L�L�UWL«§<^	HVYC`ÁUf��°�`	L¿�4K�HIH¡K�L�J²J�UfSe® Ë Q�ô=¦�Õ=`���¦
Z�GVHIUWSf�%ÛÀUfGIJ�UfS���^�R~R_UÁJ�^	Y�[WK�S¼¸"`	HIM�U�§¡J�^	·¢J�^	�OGVR�^	K��m�ßF&UWSCUfGVRCY�J�UfS�UWGIL�[WGIM	U1Õ=`��OZ�GIHVUWS
^	K�Y~M�UWY~�m��GIUfJ�UWLd�?^�SW§�J�UfSbcUWF�K�M	M�GIL�M�K�L RCUWS~Y~R	�K�R_[fRCU	�"ô¡SC`	RC[WJ�Uf�Ê�bGISCJ1J�GIUWY~UWY�à¿UWSCT [fUWK�M
GI� �µSC`+Ì~UfT�RbUWGIL�M�UWY~UfR_[�R8§�K�� UWGVL�[WUfHIL�Ue¬µYAR_UWHVHIU�¦AQ�Z&UW[fGV\�T+^�RCGI`�L�UfLÁ[WK1RCUWY~RCUWLÍØ�Y~GIUW��Uj¥�^�Z�G]¦
R_UfH $ � N�� á à��

�=UWGVJ�U1°�UfSCF�HVUWGIF&UWL�J�UWL{Õ=`��¤Z�GIHIUfS¼YCGVL�Jß©��K�S�J�GIU Ë L�R_UfM�S_^+R_GI`	Lß°	`�LÑ¬6YAR_UfHIHIU�¦�¬µS~�4UWG]R_U�¦
SCK�L�M�UWL½M�UWUfGIM�L�U�R�Ø¶°�UfSCM�HVUWGV�m��U¼¥j^	Z�G]R_UfH $ � $ � x K�L�J $ �P"��I"�à�§�J�^¤Y~GIU¯^	HIY^DK�UWHVHI�W`�J�U°	`�SCHVGIU�¦
M�UfL«§&© �K�S��U�R�Î	cGVL�M�`¤YCZ�S~GI�m��Re^	F&UWS�UWGVL½[WK�Y �^�RC[WHIGV�m��UWY7E7SCM	K��¤UfL�R8§&J�^	Y7J�UWS7M	S_^	Z���GIYC�m��UWL



ã2g`_ h]a�vGäµimlR¨�u s i7ë ¦ k�i_u:v�i_l>b�oq^¦ ¨ u�i�íÒådc�n�iÝå¨i_l&v p v�uTa�l " w

Q��m��L�GVRCRCY~RCUWHIHVU	�6ÞeUWSC^	J�U1F&UWG�Y~`¿U�a�RCSCUf� M�SC`	·�UWLÑQ�Z&UW[fGV\�T+^�RCGI`�L�UfLÜ�bGIU1J�UfSX°	`�LÓôb�øGIYAR
UWY�YCUf��S7Y~�m� �4UWSf§«�OGVRbUWGVL�UW�ïRCU�a�R_`�S~GIUfL RCGIUfS~R_UfL±cUfF�K�M�M�UfS�J�UWL �� F»UfSCF�HVGI�mT1[WK½F»Uf��^	HVRCUWL«�
¬µGIL�U¾M�S_^�Z���GIY~�m��U¢¸�UWL�Y~R_UfSC`�F&UWSK~ �^	�m��U¢HVUWGVY~R_U�R´F&UWG�J�UWS´T	`��OZ�HIU�a�UWL{K�L�JªJ�£�L�^	�OGIYC�m��UWL
z `�J�K�HVY~R_S~K�T�R_K�S�°�`�L�ôb�(K�L�YC�m� �^�R_[fF�^	SCU�cGVUWL�YAR_U	� Ï �=^	S9F&`	Rµ^	K��m�¤�¡UfRmÎ	cGIL�M	`7L K�S9�¤^	SA¦
M�GVL�^	HIU�cUfF�K�M�M�GVL�M�� �`�M�HVGI�m��T�UWGVRCUWL«§ ^�F»UfS=J�^	L�TOUfGIL�UfS=S~UW�m��RbT	`��X©¶`�SARm^	F�HVUWL´Q��m��L�G]RCRCY~R_UfHIHVU
[WK�S*\�¦!àÃGIL�J�`2�bY�¦��µSC`�M	S_^	�O�¤GVUWS~K�L�Mj�?^	S4UWY?�OGVR°�UfS~RCSCUfRCF�^	S~UW�ÙE�K�©��=^	L�J1�½�`�M�HIGV�m�«§�J�GVU
�bGI�m��RCGIM�YAR_UWLY�Z»UfS_^�RCGI`�L�UWL¨YCUfHIF�YAR�[fK¾GV�¤Z�HIUW�OUWL�RCGIUWS~UWL«�

¬µY=�¯�^	SCU7YCUWHVF�Y~R~°�UfSCY~R2�^	L�J�HVGI�m�Á�4UWY~UWL�R_HVGI�m�1M��K�L�Y~R_GVM�UWS4M�Uf�4UWY~UWL«§�J�GIU7¬6L�R)�bGV�mT�HVK�L�M�J�UfY
Z�^	SC^	HIHVUWHVGIYCGVUWSAR_UWL1ôb�Ã�OGVR�J�UW� cUfF�K�M�M�UfS7UfJ�F½°�`	L²�=K�HIH<J�K�SC�m��[fK�©��K���S~UWL«§«K�L�J±L K�S�©m�K�S
J�GVU z UWY~YCK�L�M	UWL±UfGIL�U°	UWS~RCUWGVHVR_U Ë �OZ�HVUW�OUWL�Rm^�RCGI`�L´�¤G]Rb��U�R�Î	cGVL�M�`�[WKdUWS~[WUfK�M�UWL��»ÛÀUfGIJ�UfS
Y~RCUWHVHVR_U¤UWY¼Y~GI�m�¹Y~�m��L�UfHIH?��UfS_^	K�YW§%J�^	·±[WK�SXQ�Z&UW[WG]\�T+^�R_GV`�L¿°	`�LÜôb��§�K�� YCGIU´^	F�HI^	K��9�^	��GIM
[WKÇ�¤^	�m��UWL�§�L�`��m�ÒUWGVL�GIM�U½��K�L�J�UWSARdþ�ÿ��WýV��û���	�ü�¦�¸�K�L�T�R_GV`�L�UfLêK�L�JÇL�`��m�Ò�OUW��S¨L�GV�m��R
^	K�Y~YCZ&UW[fGV\�[fGIUWSAR_U¥e`�L�YARm^	L�R_UfLjK�L�J¯ce^�R_UfL R)£�Z&UWL�GILeUfGIL�UfS<�6S~`�M�SC^	�¤�OGIUfSCY~Z�S_^	�m��U9UWS~M"�^	L�[�R
�4UWSCJ�UWLº��K�·	R_UfL«� � L�JÑJ�^²J�GIU1E7K�©¶SCK�©¶Y~�m��L�GVR~R_YAR_UWHVHIUfLÓJ�UWSXF»UfGIJ�UfLÑÕ=`��¤Z�GIHIUfSA¦�Q�£�Y~R_Uf�¤U
��GVUWSY~UW��SeK�L�RCUWSCY~�m��GIUfJ�HIGV�m�²YCGIL�J«§«� �^�R~R_UfL¢J�GIUfYCUX^	HVHIU�L�`��m�²UWGVL��¤^	H�L�UWK²UWL�R)�bGI�mT�UWH]RjK�L�J
M�U�R_UWYAR_U�R��4UWS~J�UWL¾� �K�Y~YCUfL«�

Q�`e\�UWH�J�GIU�¬µL�R_Y~�m��UWGVJ�K�L�M�©��K�S9UfGIL�UfL¤¬µYAR_UWHVHIU�¦AÕ=`��OZ�GIHVUWS¡[WK�M	K�L�Y~RCUWL¤J�UWY6�¡UfR�Î�cGIL�M�`�Î\�¦!àÃGIL�J�`��bY�¦AQ�£�YAR_UW�OYW�

Ñ¯®fe g õö»^ÖÁ´�¾vÂÄ²f¿y´ÔÓÕ¸ihù´�²G»�´�¾kjZl½v¸�ÂÄ²f´nm�×Øø*¼f´6× ´�¾�»�¶e»�²Kõy¾
�%^�S_^	HVHIUWH[WK�� ¬µL�R)�bK�S~©�J�UfSXQ�Z&UW[WG]\�T+^�R_GV`�L¹J�UfS¼E7S~�m��GVRCUWT�R_K�S�J�UWY�Z�^�S_^	HVHIUWHVGIY~GIUWSAR_UfL(ôb�
�bK�S~J�U²F»UfSCUWG]R_Yd^	K��m�ÇUWGVL�U Ë �OZ�HIUf�¤UfL R_^�R_GV`�L{M�UfL�UWS~GIUfS~R8�b¬µGVL�UWS~YCUWG]R_Y1F&`	R¨J�GVU(Q�£�L R_^+a ¦
Z�S��K�©¶K�L�M�J�UWY%��UfRA¦:à¿UWS~T�[fUWK�M	Y9��GIH]©¶SCUfGI�m��U � L RCUWS~Y~R	�K�R_[WK�L�M��	E�F»UfS�J�^	S��K�F&UWS¡��GVL�^	K�Y<T	`	L�L�R_U
�OGVR?J�UW�ïcGVL�M�`�¦!àÍUfSCT [WUfK�MXJ�GIUe^�T RCK�UWHVHIUeE�SCF&UWGVR?YC`	©¶`�SARbGIL1GV��SCUfS�J�£�L�^	�OGIYC�m��UWL½Q�R_S~K�T�¦
R_K�Sb°�GVYCK�^	HVGIY~GIUWSAR=�4UWS~J�UWL«§"�bGIUeGVLd¥�^�Z�GVRCUWH<N�� x F»UfYC�m��S~GIUfF»UfL«�

E7K�©«J�GIUfYCUWS Ë �OZ�HIUf�¤UfL R_^�R_GV`�L�T+^	L�L¤YCZ<�^�RCUWSUWGVL�U z UW·�S~UWGI��UX�K�F&UWS6J�GVU�E�K�Y~�bGVSCT K�L�M	UWL
J�UfSb�%^	SC^	HIHVUWHIGVYCGVUWSCK�L�M¼^	K�©%J�GVUjÛ<^	K�©¶[WUfGVR�F�^	YCGVUWSCUfL«§��4UWL�LdJ�GIUo\�¦:àÃGVL�J�`2�bYA¦�Q��m��L�G]RCR_YAR_UfHIHIU
�bGIUfJ�UWSbUfL R~©¶UWS~L R��bGIS~J«�

¸7�K�S�J�GIU¯^	K�RC`��´^+R_GIY~�m��U Ë �¤Z�HVUW�OUWL�Rm^+R_GI`	L¾J�UfS¬µY~RCUWHVHIU�¦�Q�Z&UW[WG]\�T+^�R_GV`�Ld�¼K�·	RCUWL½RCSC`	RC[
^	HVHIUWJ�UW�ÊL�`��m�½°	`�L±×�^	L�J±UfGIL�GVM�U�ce^�R_UfGIUWLd��GVL�[WK�M	Uf© �K�M	R��4UWSCJ�UWL«§»J�^¤J�GVUjGIL½GV��L�UfL½UWL�RA¦
��^	H]R_UfL�UWL Ë L�©¶`�S~�´^+R_GI`	L�UWLÜL�GV�m��RXGILÓ¬µY~R_UfHIHVU1^	K�Y~J�S �K��mT F�^�S¤Y~GIL�Jß`�J�UWS�L�GV�m��R¤GVLß¬µY~R_UfHIHVU
^	K�Y~M�UWJ�S �K��mT�R��=UfSCJ�UfL±YC`�HVHIUfL«�

×7^	K�Z�R_Y8�^	�m��HIGV�m�ÃF»U�R_SCG]�»R´J�GIUfY1J�GIU½YC`�M�UfL�^	L�L�RCUWL � HI`�T+^	HVUWL{¬µL�R_Y~�m��UWGVJ�K�L�M	UWLV����cUfS
ôb�%¦AQ�R_^	L�J�^�SCJºY~GIUf� RX°	`�SW§6J�^	·(UWGVL�[WUfHIL�Ud¥e`��OZ»`	L�UWL�R_UfLÑF&UWYAR_GV�¤��RCUd¬6L�RCYC�m��UfGIJ�K�L�M�UWL
©~�^	HVHIUWLÍJ9�K�S~©¶UfLßF�[f�j�µ�(�K�YCY~UWL«§%J�GIUÁL�GI�m��R¾Ø�J�GVSCUfT R\à�J�GIU Ë L RCUWS~`�Z»UfS_^�RCGI`�L¹°	UWSAR_UWGVHVRCUWS��µSC`+¦
R_`	T	`�HVHIGIL�Y~Rm^�L�[WUfLªF»U�R_SCU���UfLÒK�L�JÒJ�^	�¤G]RÁL�GV�m��R¨K�L�R_UWS¨J�UfLêQ Rm^	L�J�^	SCJª©�^	HVHIUWL��?�=UfGIYCZ�GIU�¦
HIUX�¯�^	S~UWLÜJ�GVUÁ¬µL�R_YC�m��UWGIJ�K�L�M�§9UfGIL�U¤M�^	L�[¤L�UWK�UÁô�SC^	L�YC^	T�R_GI`	L¹[WK¹F&UWM	GIL�L�UfL¹K�L�JÜUfGIL�UfL
à¿K�SC[fUWHIT L�`�R_UWL´[WKÁUfSC[WUfK�M�UfL«§�`�J�UfS=^	K��m�«§�J�GIU�¬6S~[WUfK�M�K�L�M�UWGIL�UWY4�4UWG]R_UfSCUWL¢Ø�K�L�R_UfSCM�Uf`�SCJ�¦
L�U�R_UWL�à¥jL�`	R_UfL�Yj[WK¢°�UfS~�4UWGIM	UWSCL�§«�=UfGIH9U�R)�?^1T	UfGIL¿Q�Z&UWGV�m��UWS~Z�HÐ^�RC[��¤Uf��S7°	UWS~©m�K�M�F�^	SeGVY~R8�
E7HVH4J�GIUWY~U¨¬µL RCYC�m��UfGIJ�K�L�M�UWLß�4UWSCJ�UWLÓJ�^	��UfS¼L�GI�m��R�GVLÜ¬µY~RCUWHIHVUÁYCZ&UW[fGV\�[fGIUfS~R8§�YC`�L�J�UWS~LÓUfY
�bGIS~JÍHVUWJ�GVM�HIGV�m�¢UWGIL¿E7K�©¶S~K�©�UfGIL�UfS�þ�ÿ��8ýV�2û���	�ü�¦)¸"K�L�T�R_GI`	L¹YCZ&UW[fGV\�[fGIUWSAR8§<J�UfS¼^	HVY�U�a�R_UWS~L�U
Q��m��L�GVRCRCY~RCUWHIHVU�J�UWS�Q�Z»Uf[WGV\�T�^+R_GI`	L´[WK´HI`�T+^	HVUWLÁ¬µL�R_Y~�m��UWGVJ�K�L�M	Y~©¶K�L�T�RCGI`�L�UfLd^	K�·�UfSC��^	HVF´J�UfY
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Q�R_^	L�J�^	S~J�YbJ�GIUfL�R8�
cGIUfYCU�þ�ÿ��Wý��2û���	�ü	¦)¸�K�L�T�R_GV`�L�UWLd�?^�SCUWLd^	HVHIU�GILdÕÐÏÄÏ [fK1YC�m��S~UWGVF»UfL«§�J�^	�OGVR4J�UWS?°	`�L

J�Uf�ï��U�R�Î	cGVL�M�`�¦!àÍUfSCT [WUfK�M¤UfSC[fUWK�M	RCU�¥e`�J�Uj^	K�YA© �K���S~F�^	S��bK�SCJ�U	�
� L�R_UfSµJ�GIU4HI`�T+^	HVUWL�¬6L�RCYC�m��UfGIJ�K�L�M�UWLX\�UWHVUWL�^�K��m�XJ�GIU4[WK�Y8�^�R_[fHIGI�m��UWL�GIL�RCUWS_^�T RCGV°	UWLX�=U�¦

UWGVL�~�K�Y~YCK�L�M�YC�½�`�M�HVGI�m��T�UWGVRCUWL«§�J�GVU�[fK�� ô�UfY~R�J�UfS�Q�Z&UW[fGV\�T+^�RCGI`�LX°�`	SCM�UfYCUW��UWL1�bK�SCJ�UWL«��Q�`
�bK�S~J�U�J�GIU?°�`	SC��^	L�J�UWL�UH\�¦!àÃGIL�J�`��bY�¦AQ��m��L�GVR~R_Y~RCUWHVHIU�UWSA�=UfGVRCUWS~RW§ K�� GILXJ�GVUp\�¦!àÃGIL�J�`2�bY�¦
¸�UWL�YAR_UfS7¥eL<�`�Z�©¶U�©m�K�SbUfGIL�GVM�UjJ�UWS�HI`�T+^	HVUWL¨¬µL�R_Y~�m��UWGVJ�K�L�M�UfL¢[WK¾GIL�R_UfM�SCGVUWSCUfL«�&ÞeUWS_^�J�U�©m�K�S
J�GVUb¬6L�RCYC�m��UfGIJ�K�L�M�§ `�FXUfR)�=^�UfGILXL�UWK�UWS6ôb�%¦:à¿K�SC[fUWHIT L�`�R_UWLOUWS~[WUfK�M	R6�=UfSCJ�UfL´Y~`�HIH]R_U	§+�?^�S
J�GVUWYe�bGI�m��R_GVM�§ÀUWF&UWL�YC`±^�K��m�¿©m�K�SjUfGIL�GVM�U¼�=UfGVRCUWSCU¤¬µL�R_YC�m��UWGIJ�K�L�M�UfL«§�J�GIUXJ�UWLÍ�µSC`	RC`�T	`�HVH]¦
^	F�HI^	K�©¡�¤^	·�M�UfF�HIGV�m�1F»UfUWGIL�~�K�YCY~UWL«�

E7K�·	UWSeJ�UfL¢þ�ÿ��WýV��û���	�ü�¦�¸�K�L�T�R_GV`�L�UfL(�=^	SCUfL¿L�^�R �K�S~HIGV�m�¢^	K��m�²L�`��m�²J�GIU¼ô6£�Z»J�Uf\�L�GÖ¦
R_GV`�L�UfLd[fK¾UfSCM �^�L�[WUfL«§"J�GIUeGVLdJ�UWS�¬µY~R_UfHIHVU�¦AQ�Z»Uf[WGV\�T�^+R_GI`	LÁF»U��bK�·	R�`	�»UWL�M�UfHÐ^	Y~YCUfLd�4`�SCJ�UWL
�=^	SCUfL«§<GIL�J�Uf� J�^	Ys��qrqrqÝ�f¦�¥e`�L�YAR_SCK�T Rj°	UWS~�4UWL�J�UfR¼�bK�SCJ�U��?Ø�cGIUWYeF&UfRCS_^�©?ce^�R_UfL�R)£�Z&UWL�§
J�GVUeGILd^	L�J�UfSCUfL±Q�R_^	L�J�^�SCJ�Y�`�J�UWS�GIL¨J�UfSbE7L��=UfL�J�K�L�MÁJ�Uf\�L�GIUfS~Rb�=UfSCJ�UfL«�3à

Q��m��HVGIUW·	HIGI�m�Ü��K�·	R_Ud^	K��m�ºL�`��m�ÑJ�GIUÁõ6UWSAR_UfGIHIK�L�M²J�UWSO¬µY~RCUWHIHVU�¦ z `�J�K�HIGVL�Y~R_^	L�[WUfLÓ^	K�©
°�UfSCY~�m��GIUfJ�UWL�U � UW�m��L�UWSe^�L�M�UWM	UWF&UWL¾�4UWS~J�UWL��«×�GVUWSA©��K�S�Y~GIUf� R�J�^	Y7��U�R�Î	cGVL�M�`�¦!àÍUfSCT [WUfK�M
F&UWSCUfGVRCYÀYCZ&UW[WGVUWHVHIUµ�µYCUfK�J�`�¦)¥e`��¤�OUWL�R_^	SCUµGV� ¬µY~RCUWHVHIU�¦sDK�UWHVHVR_U�a�R�°�`	SW��cGIUfYCUµ�¼K�·	R_UfL�GVL�R_U�¦
M�S~GIUWSAR4�4UWS~J�UWL�§�K�L�J1GVLÁUWGVL�UW� ¸"^	HIHVU��bK�SCJ�Ue^�K��m�1L�`��m�1UWGIL�UeÕÐÏÄÏ�¦�¸�K�L�T�R_GV`�LÁM�UfYC�m��S~GIU�¦
F&UWL«§9J�^²[fKÑUfGIL�Uf� z `�J�K�H=�¤Uf��SCUfSCU z `�J�K�HIGVL�Y~R_^	L�[fUWLÓ^	K�©b°�UfSCY~�m��GIUfJ�UWL�UfL � UW�m��L�UfSCL
UWS~[WUfK�M	Rb�=UfSCJ�UfL±YC`	HIHVRCUWL«§�J�UWS~UWL½®7^	�OUWL¨J�GVUWYCU�¸�K�L�T�RCGI`�L¨[WKdHIGVUf©¶UfSCL1��^�R~R_U��

Ñ¯®ut m�× ø*¼f´�×Ø´�¾�»�¶e»�²fõ�¾ × ²G»:vY´�»xwe±³²K¾v¿<õ
¬µGIL�[fUWHV��UWG]R_UWLÜJ�UWS Ë �OZ�HIUf�¤UfL R_^�R_GV`�LÍ�OGVR�J�UWLÓ�¡UfR~¦�K�L�JÓcGIL�M�`+¦:à¿UWSCT [fUWK�M�UfLÜYCGVL�JßGI�
E7L���^	L�MOE F»UfYC�m��S~GIUfF»UfL«�

Ñ¯®Ty Å=´.zÇ½v´�¾�»�²K´�¼K¼K´¢º|{Sv j l½v¸£ô�´¢¸�¿y¼K´�²fÉ�Êv´6¾vÂ*´~} ´¢º�º�½*¾v¿y´�¾
� S~YCZ�S �K�L�M�HVGI�m���=^	Sµ°�`�S~M�UWY~UW��UfL«§�J�GIU?°�`	SC��^	L�J�UWL�Ubõ6UWS~YCGV`�L�°�`�LOôb�ÍUWGVL�©�^	�m�OL K�S6[WKOZ�^	SA¦
^	HVHIUWHVGIY~GIUWS~UWL«§ Y~`OJ�^	·�J�^	�OGVR=[f�4UWG«õ6UWS~YCGV`�L�UWL1°	`�SC��^�L�J�UWLdM�U��=UfYCUWLd� �^	SCUfL«§�J�UfSCUWLd¬9ÚO[WGÖ¦
UWL�[¯GVL z UfYCY~K�L�M�UfL¢J�GIS~UWT�R�� �^�RCRCU�°	UWS~M�HIGV�m��UWLd�=UfSCJ�UfL±T �`�L�L�UfL«��ce^�Y~GI�m�±^�F»UfS�L K�L¾��UWS�¦
^	K�Y~Y~RCUWHIH]R_U�§�J�^	·�J�GIUY~UWÔ K�UWL�RCGIUWHVHIU7õ6UfSCY~GI`�L¨L�GV�m� R?L�K�S?©¶UW��HVUWSC��^�©�R�K�L�J¨L�GV�m��Rb^	F�HI^	K��9�^	��GIM
�=^	SW§ YC`	L�J�UWS~L¤°	`�L´GV��SCUfSQ�R_S~K�T�R_K�S��UWSL�GV�m� R[fK´Z�^	SC^	HIHVUWHVGIYCGVUWS~UWL��=^	SW§�YARm^	L�J´J�^	�OGVR9UWSCYAR
UWGVL��¤^	H�L K�S4L�`��m�ÁJ�GIUbZ�^	SC^	HIHVUWHIGVYCGVUWS~RCU=õ6UWS~YCGV`�L´J�UfS=¬µYAR_UWHVHIU�¦AQ�Z&UW[fGV\�T+^�RCGI`�L�°�`	LÁôb�ÜGILOUWG]¦
L�UfS^	F�HI^	K��9�^	��GVM�UWLd¸�`�SC�ï[fK�S�õ6UfS~©m�K�M	K�L�M��»¬µY7�<�^�R~R_U�UWS~��UWF�HVGI�m��UfL±E7K�©��?^	L�J¢F»UfJ�UWK�RCUfRW§
J�GVU�YCUWÔ K�UfL�R_GIUfHIHVUbõ6UfSCY~GI`�LOGILXUWGVL�UWLOYC`2�4`���H"T	`	SCSCUfT�R_UWL´^	HIY6^�K��m�Á^	F�HÐ^	K��9�^	��GVM�UWL Ï K�Y~Rm^�L�J
[WK¯F�SCGVL�M�UfL«��ce^	��UfS<�bK�SCJ�UF»UfYC�m��HV`�YCY~UWL«§�^	HVY¡Y~UWÔ K�UfL RCGIUfHIHIU � Uf©¶UfSCUWL�[f°�UfSCY~GI`�L¼UfGIL�U6�O`�J�GV\�¦
[WGVUWSAR_U6õ6UWSCY~GI`�L¯J�UWS�Z�^	SC^	HIHVUWHIUfLeõ6UWSCY~GI`�L¯[WK�°	UWSA�=UfL�J�UWL�§�GIL¯J�UWS�^	HIHVU�%^	SC^	HIHVUWHIG]R��^�R«UWL�RC©¶UfSCL�R
�bK�S~J�U	�%¬6GVL�UOYC`�HV�m��U´Y~UWÔ K�UWL�RCGIUWHVHIUXõ6UWS~YCGI`	L¹H)�^	·�RjYCGI�m�Í�¤G]R¯J�UW� °�UfS~�4UWL�J�U�R_UfLº¬µY~RCUWHVHIU�¦
Õ=`��OZ�GIHVUWS�^	� UWGIL�©�^	�m��Y~RCUWL²J�^	J�K�SC�m�²M�U��bGIL�L�UfL«§«J�^�·ÁJ�GIU¯õ6UWS~RCUWGVHIK�L�M´J�UWSe¬µYAR_UWHVHIU�¦ z `�¦
J�K�HVGIL�YARm^	L�[WUWLd^	K�©¡°	UWS~YC�m��GVUWJ�UfL�U � UW�m��L�UWSbJ�^	��GVL�M�Uf��UWL�J¨M�U��^	L�J�UfS~R��bGVSCJ«§�J�^	·X^	HIHVU z `+¦
J�K�HVGIL�YARm^	L�[WUWL¿UWGVL�UWY � `	�»UWL�UfLßQ�£�Y~RCUW�OY��Á^�K�©�L K�S�L�`��m�¿UWGIL�UW� UWGVL�[WGVM�UWL � UW�m��L�UfS�^	F�¦
HÐ^�K�©¶UWL«�&ce^	L�L½YC`	SCM	R�J�UWS�°�`�S~��^	L�J�UWL�UXQ��m��UWJ�K�HIGIL�M�¦ z Uf�m��^	L�GVYC�¼K�Ye^	K�RC`��´^+R_GIY~�m�¾J�^�© �K�SW§
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J�^	·XJ�GVUeM�UWYC^	��RCU Ë �OZ�HVUW�OUWL�Rm^�RCGI`�L1Y~`2�=`���H¡T�`�SCS~UWT�R�^	HIYb^�K��m�¾Y~UWÔ K�UfL RCGIUfHIH¡^	F�H:�^	K�©�R8�
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� E�Þ¯Q�� w � E7L�J�SC^	U	§«Õ7�V§«Þj`�R_[W��UWGIL�§ � ��K�L�J(QK�UWJ�GVHIHV`	R8§»Q»�Ä�7�ß|U�	Ä+� � ���!Ä+� � � �¨� ���&�_Ä � ömÅ

��Ä¾��Å�|#��|U�	|��IÄm�&³´|����jÄ � ömÄ+³7�&�I|~}¤�&�_Ä+�)Ä2ömÄ+�  � � ��� � �0�  � Ë L¹ce^	L�R_��GIL�U�§¡E¯�V§
Û<UfJ�K���§9Þ��<K�L�JÍà¿`�HIZ&UWSf§¡���4ØÉ×�SCYCM��ëà�§6� x2w � Ë ¸ Ë � Q�£��¤Z&`�YCGVK�� `�LÜ�µS~`	R_`�¦
�W`�H<Q�Z»Uf�WGV\��8^�RCGI`�L«§�ô�UfY~R_GVL�MO^	L�J1õ6UWS~GV\��W^�R_GV`�L�) �Q�ô?õ��3� w ��§"Q»�������L�Z������§
Û��K�RCR_GV�m�«§��=UfHIM�GVUWL¿Ø á^$ ��� á ��� z ^	G x ��� w à���®�`�S~RC��¦�×�`�HIHI^	L�J«�

� E7L�J�� x � E7L�J�SC^	U	§4Õ7� Æ ��|C�W� �9�	� ���!Ä+� ��|����4Ä+³�³����C��� � � � ���!Ä+����| ��=Æ�È ����� � � W�+� �����
Ä+�  �	|�� � �f��|���� � � �  �&�_Ä+�)Ä � Ä+��� >���=Æ�È ��� Â�� ���S�  �)|����I|��ÁcGIZ�HV`��´^�SCF&UWGVRW§ � L�G]¦
°�UWS~YCG]R��^�R�×7^��¼F�K�S~M�§�¸9� Ë L�©¶`�S~�´^+R_GIT½Ø!÷	K�HIG x �^� x à��

� �=SCU�� w � �=SCUfJ�UWS~UWT	U�§¡÷����4����|��  ��|����I|L���4���=|����)|�� � � �v� �� �  ��� � � � � ���!|����)|��_| Æ ��|C�W� �9�	� �
�É�!Ä+��|�� � ��� � �� ��|�����|��O��| � |�� Æ ��|C�W� �9�	� ���!Ä+� \ �É���)� Ë L�õ6`�SCF&UWS~UWG]R_K�L�M�Ø x ��� w à��

� �=SmÞe`�� w ^ �d�=SCUfJ�UWS~UWT	U�§4÷��9K�L�JÑÞe`	R_[f��UWGVL«§ � ���4����|��  �)|����I|L���=���=|����)|�� � � � � � � Æ �)|����
� |�� � � � ��|��´��|W��|����f��	�����+� |������ z G]RCRCHIM��%¸9� Ë ¦�×�×b¦ z ¦ á�x ��Î^� w § � L�GV°�UfSCY~GVR��^+R
×7^	�¼F�K�SCM�§�¸9� Ë L�©¶`�SC�¤^�RCGIT½ØÉ¸�UWF«� x ��� w à��

� �=SmÞe`�� w F��O�=SCUfJ�UWS~UWT	U�§À÷��&K�L�J²Þe`	RC[W��UfGIL«§ � � È ��ö��_| �  ��� � ��Å�|¤ömÄ+��ö � ���m|���ö � �����  �)|����
�I|�� Ë LÍô�UfL�L�Uf£	§ � �<Ûµ�V§¡E7�OUWSf§<����c¼�ÀK�L�J � £�^	Sf§ z � �� �=Ø�×�S~YCM��3à�§ � Q�GÖa�RC�
Ë L RCUWS~L�^�R_GV`�L�^	H9Õ=`�L�©¶UfSCUWL��WUO`�L(¸"`	SC�¤^	H9cUfYC�WS~GIZ�RCGI`�L¢ô¡UW�m��L�GIÔ K�UfY�©¶`�ScGIYA¦
R_SCGVF�K�RCUWJ²Q�£�YAR_UW�OY�^	L�J(Õ=`��O�¼K�L�GI�8^+R_GI`	L½�µSC`�R_`��W`�HVY=) ¸�� � ôb¬ �3� w ��§ÀQ»��¡���L�Z������§"�=`�Y~RC`�L«§ z ^	YCYf�%Ø á^� � � á �����eT�RW� x ��� w à���®�`�S~RC��¦�×�`�HIHI^	L�J«�

� Õ�Õ Ë ��N � Õ�Õ Ë ô�ô Q�Þn\�§"Õ=`�L�R_S~GIF�K�RCGI`�L¾Õ=`���\�¦ � x
$ ¦�¬��£¢b|mömÄ+³�³´|���� � �É�!Ä+�'¤�¥�¦<§¨§X©
Æ ��|mö�� � ö � �É�!Ä+� � ���#ª¼|  ö���� �&�É�!Ä+�'« � � �	���2� | Æ ªo«ßØ x �^��N�à��

� cU8�=K��^��� cUW�¼F�GVL�YCT GÉ§«����K�L�J(�=K�J�T�`2�bYCT G!§�Q»� Æ ��|mö�� � ö � ���!Ä+�(� � � �	���2� |d�  �)|����I|	� Ë L
cGÐ^	[�§ z �»K«��^��%ØÉ×�S~YCM��3à�§��2ô���U�¸�`�S~�´^�H<cUWYC�fSCGVZ�R_GV`�L½ô¡UW�m��L�GIÔ K�UX¬µY~RCUWHIHVU���§
Q»� w�$ ��N $ ��®�`�S~RC��¦�×�`�HIHI^	L�J²Ø x ������à��

� cUW��� z � cUW�¼F�GVL�YCT GÉ§8��� È ���)|�� �f� ö���� � � Æ �¥�¦ � ���¬�  ��|����I|3©��¹�&� � ö����!ö � � � ���&�_Ä � ömÅ«� Ë LDeK�UW�¤^	J�^�§�÷��]§ z ^iL�`	YW§�÷��2K�L�J�õ^	[fÔ K�UW[�§	¬���ØÉ×�SCY~M��ëà�§ � ô���GIS~J Ë L RCUWS~L�^�R_GV`�L�^	H
Õ=`�L�©¶UWS~UWL��fU6`�L�¸"`	SC�¤^	H	cUfYC�fSCGIZ�R_GI`	Leô�Uf�m��L�GIÔ K�UfY¡©¶`	SÀcGIYAR_SCGVF�K�RCUWJ�Q�£�Y~RCUW�OY
^	L�J¢Õ=`	�¤�¼K�L�GI�W^�R_GV`�Ld�6S~`	R_`��W`	HIY�) ¸�� � ôb¬®�P� z ��§&Q&�R"�" $ �N" � ��§ z ^	J�S~GIJ«§
Q�Z�^	L�GVUWL¿Ø $ ��������®�`2°&� x ��� z à���®�`�S~RC��¦�×�`�HIHI^	L�J«�

� cUWYÝ� � � cUWY_^�L RCGIYf§ � � Â�� � � ���I|��¼�&�_Ä2öm| \ ��� �¡¯ �¶Å�|Ò��|L� ömÄ+³7� � �É��� �¡¯ �  �&�_Ä+³����
 ��� �á�� ��|��L�C|mömÄ+��Ä+³��!ö � �¡�)|��I|mömÄ+³ U�� ��|�³  �¼Õ=`��O�d�«®�U��bY ��æ Ø x�á à�§ w�� � w N
Ø x ��� � à��

� ¸&^ z Ub� x � ¸&^�SC`�§�E��9K�L�J z UfYCY~GIL�^�§Þ�� Â?� � � ���I|����&�_Ä2öm| \ ��� � ���ÇömÄ+³7� � ��|��½ömÄ+³�³ � �
���!ö � �É�!Ä+�  � Ë L � Ë L�R_UWS~L�^�RCGI`�L�^�H�Õ=`�L�©¶UfSCUfL��WUd`�LÓ�%^	SC^	HIHVUWH4�µSC`��WUWY~YCGVL�M���§Q»�
á �^"¡� á � � §�Õ=`	HIK��¼F�K�YW§��e×�§ � Q�E Ø x ��� x à��
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� ¸9×Q�àÕ�^���¯¸&^8°�SCUW^	K«§�÷�� ¦����]§�×�`�F�F�YW§ z �]§Q R_S_^�K�YCY~UWSW§��7�bK�L�JÇàÍUfGIL�YAR_UfGIL«§bE�� °  |��
�	� �(��| � Ä+�O�¶Å�|X� È�Æ �Ü�&�_Ä+��Ä+� � ��|dömÄ+³7�&���I|�� � Ä+�!�  ��|����I|	� Ë L RCUWS~L�UWS��=UWS~GI�m��R
Ë Õ�Q�ô�Î�Q�®�EH����N	Î w § Ë L�Y~R_G]R_K�RCU¿©¶`�S±Õ=`��OZ�K�R_UfS²Q��fGIUWL��WUÜ^	L�Jêô�Uf�m��L�`�HV`�M	£	§
®7^�RCGI`�L�^�H Ë L�YAR_GVRCK�R_Ue©¶`�S�Q Rm^	L�J�^	SCJ�Y�^	L�J¾ô¡UW�m��L�`�HI`�M�£(Ø!Q�UfZ«� x ���^��à��

� ¸%GÐ×�`�� w � ¸%GIY~�m��UWSf§ÀQ»�»K�L�J²×�`�©¶�´^	L�L«§����Ä�7�±�  �)|����I|´ömÄ+³7�&���I|�� � Ä+�¼³ � ���É� �&�_Ä2öm| \ Ä+�
�&� � � � Ä+��³  � Ë L²ô¡UWL�L�Uf£�§ � �ÀÛµ�V§ÀE��¤UfSW§À�¡�<c¼�«K�L�J � £�^�SW§ z � �� �ØÉ×�S~YCM��3à�§
� Q�G]a�R_� Ë L�R_UfSCL�^�RCGI`�L�^	H Õ=`�L�©¶UfSCUfL��WU4`�L�¸�`�S~�´^�H�cUWY~�WSCGVZ�R_GV`�Ljô�Uf�m��L�GVÔ�K�UWY�©¶`	S
cGIY~RCSCGVF�K�R_UfJdQ�£�Y~RCUW�OY7^	L�J±Õ=`��O�¼K�L�GI�8^+R_GI`	L1�µSC`	RC`��f`�HIYy) ¸�� � ôb¬²�P� w ��§
Q»�����¡�L�Z������§��=`�YAR_`�L�§ z ^	YCYf��Ø á^� � � á �����T�R8� x ��� w à���®�`�S~RC��¦�×�`�HIHI^	L�J«�

� ×�UWS}� x � ×�UWS~F»UfS~RW§�Q»���4���C� � � �¢� ��� È ³7�&�I|�³´|������!|�� � � � |�����|  � � � � ���I|��I|��£� Æ �¥�¦�=��ömÄ���|�� O� ���Qª¼|mömÄ���|��  �1cGVZ�HI`��¤^	S~F»UfGVR8§ � L�GV°�UfSCY~GVR��^+R z ^	L�L���UfGI�d§¡¸9�
Ë L�©¶`�SC�¤^�RCGIT½ØÉcUW[�� x ��� x à��

� ×�`	©(� w � ×�`	©¶�¤^	L�L«§=�7� È ����| � � � ���!Ä+�÷�	Ä+�@ª � �  ��|���� � � �  � � ����³�Ä+³�³ � ��� �	� ���!Ä+�  �
 ��| � |�� � � � \ ömÅ��!ömÅ��O���®�  �)|����I|	� Ë L ÞeUWS~L�UWSf§®¯�]§�×�UWM	UWSCGVL�M�§�×¯� ¦AÞ��bK�L�J
Q��=`	F»`�J�^�§�÷��¯ØÉ×�SCYCM��ëà�§=��¥e`��O�¼K�L�GIT+^�R_GV`�LªGILÃ°�UfS~RCUWGIH]R_UfL Q�£�Y~RCUW�OUWLV��§Q»�
$^��z � $ N w § z �K�L��m��UfLÜØ x ��� w à��"Þ Ë Î Ë ô�Þ¦)¸&^��m� R_^	M�K�L�M�§"Q�Z�S~GIL�M	UWSW�

� Ë Q��*� x � Ë Q��jÎ�ô�Õ ��N�Î	Q�Õ x�� § Ë Q�� N "������´ª � � �ÜÂ �_Ä2öm| \ ��� �|µ � ��|�� Æ��
 �)|�³ 
È ���)|��mömÄ+����|mö����!Ä+� µ ¶��  �!ö^¢b| � |��_|���öm|v�¿Ä���|��?Ø x �^� x à��

� Ë Q��*��N � Ë Q��jÎ�ô�Õ ��N�§ Ë Q��Ø� w�á^� � È � � Ä+��³ � �É�!Ä+�Á�&�_Ä2öm| \ ��� ��U�
 �)|�³ �µ � ��|�� Æ�� �
 ��|�³ ÁÈ ���)|��_ömÄ+����|mö��É�!Ä+� µ ¶��  �!ö¢ömÄ+����|mö����!Ä+�êÄ+���!|�����|}�  | \ �!Ä+�  |�� �2�!öm|
��| � �����É�!Ä+�ßØ x ����N^à��

� Ë Q��*����^�� Ë Q��jÎ�ô�Õ ��N�§ Ë Q��Ø� � "���� È � � Ä+��³ � �É�!Ä+�Á�&�_Ä2öm| \ ��� ��U�
 �)|�³ �µ � ��|�� Æ�� �
 ��|�³ 7È ����|��_ömÄ+����|mö����!Ä+� µ Æ |�� �2�!öm|ù��| � �������!Ä+� � Ä+�¯��Å�|v� \ Ä2ö�� � ���!Ä+���4Ä+�·�
�É�_Ä+� Æ |�� �2�!öm|o�4�I|�³´|����eØ x ������à��

� Ë Q��*���	F�� Ë Q��jÎ�ô�Õ ��N�§ Ë Q��Ø� ��$^z � È � � Ä+��³ � �É�!Ä+�Á�&�_Ä2öm| \ ��� ��U�
 �)|�³ �µ � ��|�� Æ�� �
 ��|�³ ¾È ����|��_ömÄ+����|mö����!Ä+� µ Â �_Ä+�)Ä2ömÄ+�  ��|mö�� � ö � ���!Ä+� � Ä+�¢��Å�|Y� \ Ä2ö�� � ���!Ä+��4Ä+���É�_Ä+� Æ |�� �2�!öm|o�4�I|�³´|����jØ x ������à��

� Ë Q��*���	� � Ë Q��jÎ�ô�Õ ��N�Î�Q�Õ á�x § Ë Q�� �^� z N�� È � � Ä+��³ � �É�!Ä+� Â �_Ä2öm| \ ��� �¿Æ��� ��|�³ ±µ� ��|�� Æ��� �)|�³ �È ���)|��_ömÄ+����|mö��É�!Ä+� µ «<Ä+��Ä  ©��n��Ä+��³ � �¸ª¼|  ö���� �&���!Ä+���&|mömÅ<�
���(¬ � | ¶��  |}�ÜÄ+�{�¶Å�|��&|�³7��Ä+� � � � �0��|������ � Ä ��� �  |��U� � ���!Ä+� � � ¶ |mÅ � �2�!Ä � �
Ø x ���^��à��

� Ë Q��*����^�� Ë Q��jÎ Ë ¬Õø÷	ô�Õ x § Ë Qi� $ " $ � È � � Ä+��³ � �É�!Ä+�(��|mömÅ���Ä+�IÄ �^��µ � ��|�� Æ��
 �)|�³ 
È ���)|��mömÄ+����|mö����!Ä+� µ �=���&���!ö � ���!Ä+�Q« �^� |�� Æ ��� � ö�� � �_|ÁØ x �^����à��

� Ë Q��*���	F�� Ë Q��jÎ�ô�Õ ��N�Î�Q�Õ á�x § Ë Q�� � z N�"�� È � � Ä+��³ � �É�!Ä+� Â �_Ä2öm| \ ��� �¿Æ��� ��|�³ ±µ� ��|�� Æ��
 �)|�³ %È ���)|��_ömÄ+����|mö��É�!Ä+� µ �  �)|����I|3©��@�¡Ä+��³ � �¡ª¼|  ö���� �&�É�!Ä+�V�&|mömÅ<�
���(¬ � | ¶��  |}�¨Ä+� � �Q�%}���|�����|}� Æ � � �)|>��� � �  �����!Ä+�l�¿Ä���|��=Ø x ������à��
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� Ë Q��*� x ^�� Ë Q��jÎ Ë ¬Õ ÷	ô�Õ x Î�Q�Õ á�x § Ë QÁ� $ " $ Î��cbE z x � È � � Ä+��³ � ���!Ä+�ß��|mömÅ���Ä+�IÄ �^�µ � ��|�� Æ��
 �)|�³ eÈ ���)|��mömÄ+����|mö����!Ä+� µ �=���&���!ö � �É�!Ä+�	« �^� |�� Æ �É� � ö�� � �_| µ
Â �_Äm��Ä  |}�#ªe� �0� �6�7³´|����	³´|����£¦¨©.�%}��)|�����|}�o�?���&���!ö � ���!Ä+�Q« �^� |�� Æ ��� � ö�� � �_|
Ø x ��� x à��

� Ë Q��*� x F�� Ë Q��jÎ Ë ¬Õ ÷	ô�Õ x Î�Q�Õ á�x §¡Õ=`��O�¤G]R_UWUOcSC^�©�R�Õ?c x�z�z�á�� ¦ � � È � � Ä+��³ � ���!Ä+�
��|mömÅ���Ä+�IÄ �^�0µ � ��|�� Æ��� �)|�³ 7È ���)|��mömÄ+����|mö����!Ä+� µ ªj�  �É����� � ��|}����� � � W� öL�
�É�!Ä+� Â �_Ä2öm| \ ��� �>µ Â?� ���H¹X©o°<�  ��� � ö�� � �_|}�6ª � � � ��� � � .� |��1Ø x ��� x à��

� Ë Q��*� á � Ë Q��jÎ Ë ¬Õ¹÷	ô�Õ x Î	Q�Õ á�x § Ë Q x�z^z�á^� � È � � Ä+��³ � �É�!Ä+���)|mömÅ���Ä+�IÄ �^�µ � ��|�� Æ�� �
 ��|�³ �È ����|��_ömÄ+����|mö����!Ä+� µ ªj�  ������� � �)|}����� � � W� ö����!Ä+� Â �_Ä2öm| \ ��� � Ø x �^� á à��

� ¥jUfSÝ� á � ¥jUfSCL�UfSW§�×¯�»ØÉ×�SCY~M��ëà��)¢�|mömÅ���|�����|��I�+|�� � ömÅ �=Æ�È �«E7J�J�GIYC`	L�¦:àÃUfYCHIU�£½Ø x ��� á à��
� ¥jS_Þj`�� w � ¥jS~UWK�[�§�c¼�&K�L�J¢Þj`	RC[W��UfGIL«§ � �v� ömÄ+³7�&���I|�� � Ä+�¯��Å�|7� � � � ���I|��9|~}�|mö � �É�!Ä+�¹Ä ��  �)|����I|  ��|mö�� � ö � ���!Ä+�  � Ë L¿¥O�`�L�GVM�§«×��ØÉ×�S~YCM��3à�§ � ¸"`	SC�¤^	HIU z UfRC��`�J�UWL¿©m�K�S

õ6UWS~RCUWGVHVR_UQ £�YAR_Uf�¤U���§+�=J«�
��^	K�Y���¸6�e¥ � Q�¦��?^	L�J���§�Þ Ë Î Ë ô�Þ7¦�¸"^	�m��M�UfYCZ�S8�^	�m�
÷	K�L�G x ��� á Ø x ��� w à��"Q�^	K�SA¦!õ6UWS~HÐ^	M��

� Û¡^�L��^"^� Û¡^�L�M�U	§2ôe�¸�4���T� � � � |�����|�� « �  � � �� � �=Æ�È ��� ÂÍ� ��� Æ ��|C�W� �9�	� ���!Ä+�����!�  �)|����I|��
Ë Ldõ6`�S~F»UfSCUfGVR_K�L�M¾Ø x ����"�à��

� Û¡^�Z��^"�^�� Û¡^�Z»`�T"§ z ���7�	� � \�� � �¾� ���'³�Ä+���_| � � � �Á|�����|����  �)|����I|L� Æ ��|C�W� �9�	� �É�!Ä+�±� � �
� \ ÄW�W� � ���!Ä+� \ ��| � |�� � � � �%Q R_K�J�GVUWL�^�SCF&UWGVR?®�Sf��a a a�§ � L�G]°�UWS~YCG]R��^�R?×7^	�¼F�K�SCM�§
¸9� Ë L�©¶`�SC�¤^�RCGIT½Ø x ����"�à�� Ë L¨õ6`�S~F»UfSCUWG]R_K�L�M��

� Û¡^�Z��^"�F�� Û¡^�Z»`�T"§ z � º � ���(� � ���!Ä+� ��|����  �)|����I|L� Æ ��|C�W� �9�	� ���!Ä+� ��|  ��� Æ �£�(�7�·�=|��·�
� � � �  �	�!|��  �)|��I|�³´|�����|  � Ë L¨õ6`�SCF&UWS~UWG]R_K�L�M¾Ø x ���^"�à��

� ��UfRÝ� x � ��UfRCUWSf§�c¼�»�4���C� � � �¼¯ ¢b| � ���  �!|�� � � �´� ��� È ���)| � � � �É�!Ä+�Í|�����| eÂ �_Ä+�)Ä � Ä+���  � � �
�	|����)|������)|�� � ��.� �� Å�� � � � �	Ä+�!�  ��|����I|L� Æ ��|C�W� �9�	� ���!Ä+��|��¡� cGIZ�HV`��´^�SCF&UWGVRW§ � L�G]¦
°�UWS~YCG]R��^�R�×7^��¼F�K�S~M�§�¸9� Ë L�©¶`�S~�´^+R_GIT½ØÉ¸�UfF«� x ��� x à��

� Q�G�Q�RÝ� z � Q�G Ì~UfHI�¤^	YCY~G!§ � �8K�L�J¼Q R_S_^�K�YCY~UWSW§������ ÈmÆ �¨������| � � � �)|}�7��Ä2Ä+�  |�� � Ä+�)�  �)|����I|	� Ë LDeK�UW�¤^	J�^�§�÷��]§ z ^iL�`	YW§�÷��2K�L�J�õ^	[fÔ K�UW[�§	¬���ØÉ×�SCY~M��ëà�§ � ô���GIS~J Ë L RCUWS~L�^�R_GV`�L�^	H
Õ=`�L�©¶UWS~UWL��fU6`�L�¸"`	SC�¤^	H	cUfYC�fSCGIZ�R_GI`	Leô�Uf�m��L�GIÔ K�UfY¡©¶`	SÀcGIYAR_SCGVF�K�RCUWJ�Q�£�Y~RCUW�OY
^	L�J´Õ=`��¤��K�L�GI�W^�R_GV`�L��µSC`�R_`��W`�HVYü) ¸�� � ôb¬:�P� z ��§ z ^	J�S~GIJ«§ Q�Z�^	L�GVUWL½Ø $ � �
����®�`2°&� x ��� z à���®�`�S~RC��¦�×�`�HIHI^	L�J«�

� Q�G�Q�RÝ� x ^�� Q�G Ì~UfHI�¤^	YCY~G!§ � ��K�L�J Q�RCS_^	K�Y~YCUfSW§��7� �«Å�| Â Ä+��� � �W�I|��  ��|����I|��<� � �  � � �)Ä+�/©
� � Ä �	|��U�2�!|L� � ��� �� |�� �	� �(��|	�ªô¡UW�m�«� � UfZ«�®Õ�Q�Û¡Î�Q�®�EW) � x Î á § � �?Q»�
cUWZ�RW��`	©�Õ=`	�¤�OUWS~�WU	§�®7^+R_GI`	L�^	H Ë L�YAR_GVRCK�R_U7`	©¡Q�R_^	L�J�^	S~J�Y�^	L�JÁô�Uf�m��L�`�HV`�M	£	§
Þ�^	G]R_��UfSCY~F�K�SCM�§ z c Ø!÷�^	L«� x ��� x à��

� Q�G�Q�RÝ� x F�� Q�G Ì~UfHI�¤^	YCY~G!§ � ��K�L�JdQ�R_SC^	K�YCY~UWSf§��7�]�«Å�|Eªe�  �É����� � ��|}� È ³7�&�I|�³´|���� � �É�!Ä+��½�|L�
��|�� � �)Ä+�/© � �¿Ä �	|�� �2�!|L� � ��� �� |�� �	� �(��|��µô¡UW�m�«� � UWZ«��®Õ�Q�Û¡Î�Q�®�EW) � x Î w §
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� �"Q»�"cUfZ�R8��`�©µÕ=`��O�OUWSC�fU	§�®�^�R_GV`�L�^	H Ë L�Y~RCGVRCK�R_Uj`	©9Q�Rm^�L�J�^	S~J�Y�^	L�Jdô�Uf�m��¦
L�`�HI`	M	£�§�Þ�^	G]R_��UfSCY~F�K�SCM�§ z cÊØÉ÷�^	L«� x ��� x à��

� Ï GVR\�^��^�� Ï GVRCRCUWS~F�^	S~RW§ z � ¾� � Å<�  ��|m|}�ø�&�_Ä+��Ä2ömÄ+�(��³7�&�I|�³´|���� � �É�!Ä+� � �  |}� Ä+� �
³ � ����� �&�_Ä2öm| \ Ä+�L� � �_ömÅ����)|mö�� � �_|�� Ë L � K�J�GVL«§¹×��ÍK�L�J àÃGVHIHVGÐ^	�OYC`�L�§ � �
ØÉ×�S~YCM��3à�§ � �µSC`	RC`��f`�HIYj©¶`�S¼×�GIM���¦AQ�Z&UWUfJß®�UfR)�4`�S~T�Y ��§9E��¤YAR_UWS~J�^	�d§%®�GIUfJ�UWS�¦
HÐ^	L�J�UOØ x ���^��à���®�`�SAR_��¦)×�`�HVHÐ^	L�J��

� Ï GVR\�^�	F�� Ï GVRCRCUWS~F�^	S~RW§ z �l� ³ � ���É� �&�_Ä2öm| \ Ä+� � �_ömÅ�����|mö�� � �_| � Ä+��Å�� � Å  ��|m|}�½��|��C�=Ä+� �
������|��_ömÄ+����|mö����!Ä+�  � Ë L�� Ë ¬6¬¬ Ë L�©¶`��W`�� �P������§4�=J«� x §=Q»� á�x�á � á�x ��§µà¹^+¦
YC��GVL�M	R_`	L«§�cjÕ7§ � Q�EÙØ x ������à��

� Ï GVR\�^�	� � Ï GVRCRCUWS~F�^	S~RW§ z ��� � � � � ���I|�� � �_ömÅ�����|mö�� � �_| � Ä+�X��� � �  ��Ä+��� U�
 �)|�³ ´� ��� ��� �
��|L� �^�� � Ë Ld¥1�K���L«§"�¡�&÷��<ØÉ×�SCY~M��ëà�§���¥e`��O�¼K�L�GVT�^+R_GI`	L´GIL1°	UWS~RCUWGVHVR_UfL¾Q�£�Y~R_U�¦
�¤UfL���§"Q»�&N "�"¡�N" $ N�§��=UfSCHVGIL(Ø x ������à��"Q�Z�S~GIL�M�UfSW�
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x cGIUÍ¬6GVL F»U�RCR_K�L�Mª°�`�L ôb� GVL J�^	Y Ë Q���¦)�?^	YCGVYCS~Uf©¶UWS~UWL�[f�¤`�J�UfHIH�GVL J�UWS
E7L��4UWL�J�K�L�M�YCY~�m��GI�m��RCY~R_S~K�T�R_K�S�¦AQ�GV�m��R8�#ÅdÅ1Å]ÅdÅ1Å1ÅdÅ1ÅdÅ1Å1ÅdÅ1Å]ÅdÅ1ÅdÅ x�z

á cGIU�¬µYAR_UWHVHIU�¦ z `�J�K�HVY~R_S~K�T�R_K�Sf§�J�GIU�J�GIUb¬µGIL F&UfRCRCK�L�Mj°�`�L¤ôb�ÍGILXJ�^�Y��jQ Ë ¦
�?^	Y~GIYCS~Uf©¶UfSCUWL�[W�O`�J�UfHIHÀ^�F�F�GIHVJ�UfRW� ÅdÅ1ÅdÅ1Å]ÅdÅ1Å1ÅdÅ1ÅdÅ1Å1ÅdÅ1Å]ÅdÅ1ÅdÅ x2w

w cGIUecGVUWL�YAR~¦�Q�GI�m��R�^	K�©�J�GVU�E�SC�m��G]R_UfT RCK�S�°�`�Ldôb���*ÅdÅ1ÅdÅ1Å1ÅdÅ1Å]ÅdÅ1ÅdÅ x "
" cGIU�E�L �4UWL�J�K�L�M�Y~YC�m��GV�m��R_Y~RCSCK�T�RCK�SA¦�Q�GI�m��R7^	K�©«J�GIUbE7S~�m��GVRCUWT�R_K�S6°�`	L´ôb��§

¸�UWGIL�Y~R_S~K�T�R_K�Sf�ÆÅ1ÅdÅ]Å1ÅdÅ1ÅdÅ1Å1ÅdÅ1ÅdÅ1Å]ÅdÅ1Å1ÅdÅ1ÅdÅ1Å1ÅdÅ1Å]ÅdÅ1ÅdÅ x
$
$ ¬µGIL�U<�b~"^	�m��U�� z `�J�K�HVY~R_S~K�T�R_K�S%^	K�©¶M�S~K�L�J¼J�UWS��4UW�m��YCUWHVL�J�UfL Ï K�`�SCJ�L K�L�M

J�UWS�Q�E=�Yf��ÅdÅ1Å1ÅdÅ]Å1ÅdÅ1ÅdÅ1Å1ÅdÅ1ÅdÅ1Å]ÅdÅ1Å1ÅdÅ1ÅdÅ1Å1ÅdÅ1Å]ÅdÅ1ÅdÅ á�á
� cGIUjÞeUWYC^	��RA¦ z `�J�K�HVY~R_S~K�T�R_K�S�J�UWS�¬µY~R_UfHIHVU�¦AQ�Z»Uf[WGV\�T�^+R_GI`	LÁ°�`�Ldôb� Å1ÅdÅ á �
N Q�R_S~K�T�R_K�S~GIUfSCK�L�MOJ�UfY7Q�Z»Uf[WGV\�T�^+R_GI`	L�Y~RCU�a�R_UfY�GVL¨ce^�R_UfGIUWLÇÅ1Å1ÅdÅ1Å]ÅdÅ1ÅdÅ w�z
� ¬µGIL�Uj^	F�Y~R_SC^	T�R_U¯�µSC`	RC`�T	`�HVHÐ^	S~�m��GVRCUWT�R_K�SÈÅ1Å]ÅdÅ1Å1ÅdÅ1ÅdÅ1Å1ÅdÅ1Å]ÅdÅ1ÅdÅ w "
� z `�J�K�HÀE ^	HVY�GIL�^	T�RCGV°ÁY~Z»Uf[WG]\�[WGVUWS~R�Å1ÅdÅ1Å]ÅdÅ1Å1ÅdÅ1ÅdÅ1Å1ÅdÅ1Å]ÅdÅ1ÅdÅ w "
x�z z `�J�K�HÀE ^	HVY�Q�£�Y~R_Uf�¤�O`�J�K�HÀYCZ&UW[fGV\�[fGIUfS~R]Å]ÅdÅ1Å1ÅdÅ1ÅdÅ1Å1ÅdÅ1Å]ÅdÅ1ÅdÅ w�$
x�x Û�`�YCK�L�M¤�OGVR=UWS~�4UWG]R_UfS~R_Uf� ¬µY~R_UfHIHVU Å1ÅdÅ1Å]ÅdÅ1Å1ÅdÅ1ÅdÅ1Å1ÅdÅ1Å]ÅdÅ1ÅdÅ w�$
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x cGIUe¸�K�L�T RCGI`�L�YCUWGVL���UfGVR_UfL¨J�UWY7Q�GVRC[WK�L�M�YCJ�GVUWL�YAR_UfY,ÅdÅ1ÅdÅ1Å1ÅdÅ1Å]ÅdÅ1ÅdÅ �
á cGIUe¸�K�L�T RCGI`�L�YCUWGVL���UfGVR_UfL1°�`�L¾ôb� Å1ÅdÅ1Å]ÅdÅ1Å1ÅdÅ1ÅdÅ1Å1ÅdÅ1Å]ÅdÅ1ÅdÅ x��
w cGIUe¥e`��OZ&`�L�UWL�RCUWLdGIL¨J�UWS�¬µGIL F&UfR~R_K�L�M�°	`�L½ôb��ÅdÅ1ÅdÅ1Å1ÅdÅ1Å]ÅdÅ1ÅdÅ x N
" cGIUe¥e`��OZ&`�L�UWL�RCUWL¨°�`�Ldôb� Å1Å1ÅdÅ1ÅdÅ1Å]ÅdÅ1Å1ÅdÅ1ÅdÅ1Å1ÅdÅ1Å]ÅdÅ1ÅdÅ x �
$ ¥e`�L�°�UWL�RCGI`�L�UfLd©m�K�S�ce^+R_UWGVUWL�J�K�L�M�UfL ÅdÅ1Å]ÅdÅ1Å1ÅdÅ1ÅdÅ1Å1ÅdÅ1Å]ÅdÅ1ÅdÅ á �
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$ " ë èeâ7ã�ë7í�ì¡îdèeâ6æêíJI½é6ì<âKI½â6hXã�ë7ã¡íLF�hÚI¾íWãÓé6â7ãÜÛ�èí�h�ÊdF
Ø(�ÖØ��´Y~R_Uf��R���GIUfS�©m�K�S¯J�UfLÜ®7^��¤UfLÍJ�UfSbÌ~Uf�4UWGVHIGVM�UWLÍQ�Z&UW[WG]\�T+^�R_GV`�L«�3à�cGVUWY~U´¬µJ�G]R_GIUfSA¦:E7K�©Ð¦
M�^	F&UWL¤�=UfSCJ�UfLdL K�L��¤Uf��S�^	HVHIUb°�`�L1J�Uf� M	UWL�UfSCGIY~�m��UWL z ^�T	Uf\�HIUUfSCHIUfJ�GIM�R8§ GIL�J�UW� UWY?J�UWL
� L�G]a ¦AQ�RCSCUW^	�¤UfJ�GVRC`�S=ù	ü�!¼F&UWL K�R_[�R8��cGIUb¬µJ�G]R_GVUWS_^�L �4UWGVYCK�L�M�UWLX\�L�J�UfL´Y~GI�m�OM�UWL�^�K¤GVLOJ�UWL
UWSA� �^	��L�R_UfL¿J�SCUWG Ï K�Y_^�RC[WJ�^+R_UWGVUWL«� Ë ��SCUX®�^	�OUWL¢YCGVL�J²UWL�R_Y~Z�SCUf�m��UWL�JSÔ	ý��ÖÓ�ü q�ý��ÖÓ�ü qCù	ü�!"§Ô	ý��ÖÓ�ü qCÙ�!���ÿ£qCù	ü�!dK�L�J'Ô	ý��ÖÓ�ü qÝ�Wý�þ�Ë)qCù	ü�!"�

¬µY4�¯�^	S~U7^	K��m�Á�±�`	M�HIGV�m�OM	Uf�4UWYCUfL«§�J�GIU�¬µJ�GVRCGIUWSC^	L��=UfGIY~K�L�M�UfLÁUWGVL��´^�H�°�`�LÁ×7^	L�J´^	K�Y�¦
[WK�©��K���SCUfL«§µJ�GVU1ce^�R_UfG?^	LÜUfGIL�UfLÜYCGV�m��UWS~UWL£�eSAR�[WKßT�`�Z�GIUfSCUfLÓK�L�JßL�^	�m�½Ì~UWJ�Uf� cGVL�M�`�¦
Û<^	K�©�[WK�S��K��mT [WK�T�`�Z�GIUfSCUfL«��E�HIHIUfSCJ�GVL�M�Y9©m�K���S~RJ�GIUfYCU z U�R_��`�J�U�F»UfG�Q�Z»Uf[WGV\�T�^+R_GI`	L�UWLOJ�GIUfYCUfS
ÞeS2�`�·�UX[fKÜ�µSC`�F�HVUW�OUWL«�<cUfL�LÍUfY�T�`��¤�¯R¯GVL¿J�UWS¯¬6L�R)�bGV�mT�HVK�L�M�Y~Z���^	Y~U1YCUf��S¯�À�^	K�\�M¾[WK
�E7L�J�UWS~K�L�M�UfL¿^�L¢J�UWL¢F&UfRCSC`	�»UWL�UfL(ce^�R_UfGIUWL�§»Y~`1J�^	·Á�¤^	LOÌ~UfJ�UWY z ^�H�°�`	L¿×�^	L�J¢J�GVUWY~U
�E7L�J�UWS~K�L�M�UfLÍYCK��m��UWL«§<\�L�J�UWL(K�L�JÍGVL¢J�GIUXM�UfYCGV�m��UWSAR_UOce^�R_UfG �K�F&UWSAR_S_^�M�UWL(� �K�·	R_U��<cGIUWY
� �^	S~UdY~UW��S�©¶Uf��HIUfS~R_S �^	�m��R_GVM��9cGVU z UfRC��`�J�U¨�¤G]R�J�UW� Q�R_S~U8^	�OUWJ�G]R_`�S���^�RXJ�^	M	UWM�UfLÓJ�UWL
õ6`�SAR_UWGVH!§8J�^	·�GVLjJ�GIU6[WK¯UWJ�G]R_GVUWSCUfL�J�UfL¼ce^�RCUWGIUfLe�=UfGVR_UfSCU Ï UWGVHIUWLjUfGIL�M�U�©��K�M	R<�4UWSCJ�UWL¼J%�K�S~©¶UWL�§
`���L�U¤J�^�·¾J�GVUO¬6J�GVR_GVUWSC^	L��=UfGIYCK�L�M�UWL(°�UfS2�^	L�J�UWS~R¯�=UfSCJ�UfL¹�(�K�YCY~UWL«��cGIUX�µS_^�a�GVY¯��^�R�F»U�¦
SCUfGVRCY�M	UW[WUfGIM	RW§�J�^	·OJ�GVUWYbSCGV�m� RCGIMXGIYARbK�L�J½×7^	L�J�^	SCF&UWG]RX�K�F»UfSC��^�K�Z�R�L�K�S�L�`��m�dL�`	R)�4UWL�J�GIM
GIYAR8§��4UWL�L1GVL¤J�GVU�J�SCUWG.Ø"qCù�ü�!�¦�ce^+R_UWGVUWL¤U�a�Z�HIGV[WG]R4L�UWK�U7¬6J�GVR_GVUWSC^	L��=UfGIYCK�L�M�UWL´UWGIL�M�UfRCS_^	M�UfL
�4UWSCJ�UWLd�(�K�Y~YCUfL«��cGIUfYCUfY?�bGIUWJ�UWSCK��ÙM�UfY~Rm^�HVR_U�R�YCGV�m�1SCUf�m� R�UfGIL�©�^	�m��§�J�^�Ì~UWJ�UeE7L��=UfGIY~K�L�M
�OGVR6UWGVL�UW� Q�K��m� F»U�©¶UW��H»F»UfM�GIL�L�RW§�J�UWSJ�UWL¤SCGV�m� RCGIM�UfL´¥e`�L�RCU�a�R?HV`�T+^	HIGVYCGIUfS~RW��Q�`¯�¼K�·��´^�L
�K�F�HVGI�m��UfS~�4UWGVYCU´L K�S�UWGVL�UX°�`�S~��^	L�J�UfL�U Ï UfGIHIUXL�Uf���OUWL«§<T	`	Z�GIUfSCUWLÍK�L�JÍ©m�K�S�UWGVL�UWL¿L�UWK�UWL
�=Uf[WUWGV�m��L�UfS��O`�J�GV\�[fGIUWS~UWL«�

àÍUfGVRCUWSCU¼¬6GVL�[WUfHI��UfGVRCUWL½°	`�L±Ô�ý��XÓ�üÖÕ���Ë�ü¾K�L�J¢J�GIU¯E7K�©¶S~K�©¶Y~£�L�Rm^+a½°�`�L½ý��XÓ�ü¨Y~GIL�J¢GVL
J�UfS�ce^+R_UWG%Ô�ý��XÓ�üÖÕ���Ë�ü q�Ý<Þ<ß¨à¨á<Þ±J�`�T K��OUWL�RCGIUWSAR8�

Ó ®fe ±÷¶e»�´�²K´�¾ Â*´¢¸@m�× ø*¼f´�×Ø´�¾�»�¶e»�²fõ�¾
E7K�©ÀQ�UfGVRCU á N7��^�R~R_UWLX�bGIS%F»UfSCUWG]R_YµJ�GVU�E7K�©�RCUWGVHIK�L�M7J�UWY4Q�Z&UW[fGV\�T+^�RCGI`�L�YAR_U�a�RCUWY6GILX�OUW��S~UWS~U
ce^�RCUWGIUfL�J�GVYCT K�RCGIUWSAR9K�L�J¼GIL¼E�F�F�GVHIJ�K�L�MeN�^�K�©»Q�UWG]R_U w�z ^	K��m��J�UWLX�?^�K�� J�UWS�â��b����Ë
��!�ü�¦
�=Uf[WGIUf� K�L�M�UfLÁJ�GIUfYCUfS=ce^�RCUWGVUWL¤^	L�M�UfM�UWF&UWL«��cGIU�¥e`�L�°�UfL�R_GI`	L�UWL´©m�K�SJ�GIU�ce^�R_UfGIUWL�J�K�L�M�UfL
J�UfSe¬µY~R_UfHIHVU�¦AQ�Z»Uf[WGV\�T�^+R_GI`	L¾��^+RCR_UfL±�bGIS�F»UfSCUfGVR_Y7GIL½ô�^	F&UWHVHIU $ ^	K�©4Q�UfGVRCU á �O°	`�SCM	UWY~RCUWHVHVR8�
×�GVUWS?�4`�HIHVUWL1�bGIS�L K�L¾^	K�©�J�GVU�S~UWYAR_HIGV�m��UWLdce^�RCUWGVUWL¨UWGVL�M�UW��UWL«�

õ6`�S~�4UWM	M�UWYAR_UWHVHVR�YCUfG9°�GIUWHVHIUfGI�m��ReL�`��m�«§ÀJ�^	·dY2�^���R_HVGI�m��UXce^�RCUWGVUWL¢YC`2�4`���H6J�UfS�Q�Z»Uf[WGV\�¦
T+^�R_GV`�L(^	HIYj^�K��m�ÍJ�GVU�°�`�LÍ×7^	L�J(UWS~M"�^	L�[�R_UfL¹^	HVYj^	K��m�ÍJ�GIUXM�UWL�UWSCGVUWSAR_UWL(GIL(J�Uf� YCUWHVF»UfL
õ6UWS~[WUfGI�m��L�GVY�^	F�M�UfHIUWM�R��bK�SCJ�UfL«�"E7HVYb®7^	�OU©��K�SbJ�^	Y�õ6UWS~[WUfGI�m��L�GVY��bK�SCJ�Ujû�þ¨M�U��¯�^	��HVRW�

�|�����LÚ Ul��¡�ã.[��<Í�;¡Î¢�� .�rÌ¹�N¡��	Yá���b�� .�N¡
E7K�·�UWS¢J�UfL F&UWS~UWG]R_Y¢GIL ¥j^	Z�GVR_UfH¼E�� x F»UfYC�m��S~GIUfF»UfL�UWLøce^�R_UfGIUWL K�� J�^	Y±Ô	ý��XÓ�üÖÕ���Ë�ü
��UfSCK�� M�GIF�RºUfYº[WKïUfGIL�GVM�UWL z `�J�K�HVSCK��OZ�©¶J�U�\�L�GVRCGI`�L�UWL�Ø¡ä���! ú Ì~U��=UfGIHIYÑUWGVL�U ce^+R_UWG×ZØ¡ä���! ú£qÉþ�ÿ��Wý»ù"qÝ� Î�Î"§bJ�GIU¾J�UWLÃÕÐÏÄÏ�¦�¥e`�J�U¾©m�K�S´J�GVU½^	K�·�UWS~��^	HIFÓ°�`�LÃ¬µYAR_UWHVHIUd[WKªY~Z»U�¦
[WG]\�[WGVUWS~UWL�J�UfL¨þ�ÿ��WýV��û���	�ü�¦�¸�K�L�T�R_GV`�L�UfL±K�L�J1¦��µSC`	[WUWJ�K�SCUfL¾UfL RC�<�^	H]R8�

cGIUXce^�RCUWG ×æå���ÿ�Ë^!£qÝ�Wý�þ�Ë)q}� Î�ÎÍUWL�RC�<�^	HVRe°	`�L¹×�^	L�J²M�UfYC�m��S~GIUWF&UWL�U Ë �OZ�HIUf�¤UfL R_^�R_GV`�¦
L�UfL ©��K�S¨UWGVL�GIM�U(ce^�RCUWL�R)£�Z»UfL«§�J�UWS~UWL cU�\�L�GVRCGI`�L�UWLÇGILÇJ�UWS½¬6YAR_UfHIHIU�¦AQ�Z&UW[fGV\�T+^�RCGI`�LÃ`	©Ð¦
©¶UWL�M�UWHI^	YCY~UWLø�bK�S~J�UWL�§¼K�L�Jø© �K�S¿J�GVU{^	K�©¶M�SCK�L�JøGI��SCUWS¿Û �^	L�M�Uº^	K��m� GVL J�UfL ce^�R_UfGIUfL
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×ZØ"q\�Wý�þ�Ë)qE��Î�Î½L K�S�J�GIU�ÕÐÏÄÏ�¦ Ï K�M�S~GV�»YCY~�m��L�GVR~R_YAR_UWHVHIUjJ�U�\�L�GIUfS~R��bK�SCJ�U1Ø¶°	UWS~M�HIUfGI�m��U�^	K��m�
¥j^	Z�G]R_UWH¡E�� x à��»E�K�·�UWS~J�UW� UWL�R_�À�^	HVR7YCGIU�J�GIU�cUf\�L�G]R_GV`�L¾J�UWSe^	� ¬µL�J�U�°	`�L(¥j^	Z�GVRCUWH�N�� á
UWSA� �^	��L�R_UfLßÕÐÏÄÏ�¦�¸�K�L�T�R_GV`�L²[WK�S¯¬µSC[fUWK�M�K�L�M½J�UfS � UW�m��L�UWS~L�^	�OUWL¿© �K�S�J�GIU�õ6UWSAR_UWGVHIK�L�M
J�UfS z `�J�K�HIGIL�Y~Rm^�L�[WUfL¾^�K�©%°	UWSCY~�m��GIUfJ�UWL�U � UW�m��L�UfSW�

¸7�K�S�J�GVUeM�UWL�UWSCGVYC�m��U¯Û<^	Y~R�©m�K�S�J�UWLdôb�9¦)cGIUfL�Y~R��bK�S~J�UjJ�GIUjce^+R_UWG»û þNÌ���ÿ�Ë^!£q}���
�ZÕ���Ô
M�UfYC�m��S~GIUWF&UWL���ce^��¤G]R z UfYCYCK�L�M�UWLê^	K�R_`	�´^�RCGIY~�m�Ã^	F�HÐ^�K�©¶UWLÃT»�`�L�L�UfL«§b�(�K�YCYCUfLÒJ�GIU²�%^�¦
S_^��¤U�R_UWSe�bGVU¤U�R)�?^dô�UfY~RC©�^�HIHIL K��O�OUWSeK�L�J¿E7L�[W^	��HJ�UWSjàÃGIUfJ�UWS~��`�HVK�L�M�UfLÍ^	L¿J�GIUOÛ<^	YAR
�K�F&UWS~M�UWF&UWL��4UWSCJ�UWL«� cGVUWY%M	UWYC�m��GIUW��R6[fK�S Ï UWG]R9J�^	J�K�SC�m�«§	J�^	·eJ�GVU?Û<^	Y~R9UWGIL�U4þ�ÿ��WýV�2û��
	�ü�¦
¸�K�L�T�R_GV`�L¯^	K�©¶SCK�©�R8§�J�GIU6J�GVUWY~U=ce^�RCUWG UWGVL�HIGVUWYAR8� Ø�cGIUWY~U=Û �`�Y~K�L�M�T�^�L�L�U�°�RCH!�2L�`��m��°	UWS �^�L�J�UWSAR
�4UWSCJ�UWL«§��=UfL�L¼J�GVU6J�UfR_^	GIHVHIGIUfS~RCU�õ6`�S~F»UfSCUWG]R_K�L�M�J�UfS z UWY~YCK�L�M	UWL�F&UWM�GVL�L�R8�2E7F&UWS<Y~`��bK�S~J�U
°�`	SCH �^�K�\�M7J�^	Yµ�µSC`�F�HIUW� M	UWH �`	Y~R8§��%^�S_^	�OUfRCUWS�°	`�L�^	K�·�UWL¼[fK �K�F&UWSCM	UWF&UWL«§�`���L�U4UWGIL�U=GIL�RCUWSA¦
^	T�R_G]°�UXQ��m��L�GVR~R_YAR_UWHVHIU¼[fK¢F»UfL K�R_[fUWL(K�L�J²`���L�U�J�GIUXQ�Z»Uf[WGV\�T�^+R_GI`	L±L�UWK¢[fKÃ�K�F»UfSCY~UfR_[fUWL«�3à
cGIU�þ�ÿ��8ýV�2û���	�ü�¦)¸"K�L�T�R_GI`	Lß�4UWSAR_U�RXL�K�S¼J�GIU¤UWS~Y~R_U Ï UWGIHVU¤J�UWS�ce^�RCUWG4^	K�Yf§%J�GVU¤�4UWGVRCUWS~UWL
Ï UWGVHIUfL1UWL�R_��^�HVR_UfL¾J�^	��UWSbUfGIL�U�c`�T K��OUWL�Rm^+R_GI`	L1J�UWS��%^�S_^	�OUfRCUWS�K�L�J¾GI��S~UWSb¸�`�S~�´^�RCU	�

�|����� � �ÉA¢�b�R�q���
 TÍ�;æÎ ���¡è��<A.[�����Yá�����N .�N¡
ce^	Yµ�¡UfRA¦:à¿UWSCT [fUWK�M�UWS~[WUWK�M	R^	K�YµJ�UfSµce^�RCUWG�û�þNÌ���ÿ�Ë�!£q�ü¯UWGVL�Ubce^�RCUWG û þNÌ���ÿ�Ë^!£q0��Ù¸é�K�L�J
�OUW��S~UWSCU¯ce^�RCUWGIUfL	Ø)q�ü�Íiêæë��»¬µSCYAR_UWS~U�GVY~R�J�UWS�`�F�Ì~UfT�R_`�S~GIUWL�RCGIUWSAR_U Ï �bGIY~�m��UWL�T	`�J�U	§»J�UWS�^	HIY
¬µGIL�M�^	F»UX© �K�S�J�^	Y�cGIL�M�`+¦:à¿UWSCT [fUWK�M¾J�GIUfL�UWLÍ�bGVSCJ«§<HVUfR_[�R_UfSCU´UfL�R_��^	H]R_UfLÍJ�UfL�DeK�UWHIH]R_U�a�R
�OGVReUfGIL�M�UfY~RCSCUWK�R_UWL¿¸�UW��HVUWS~�¤UfHIJ�K�L�M�UWL«§�YC`	©¶UfSCL²°�`�S~��^	L�J�UfL«�ÀE7K�·�UWSe© �K�SeJ�GVU¼àÍK�SC[WUfHIJ�^�¦
R_UfG4û�þNÌ��	ÿ�Ë�!£q�ü¿M�GIF�R¼UWYX^�K��m�Ü©��K�SbÌ~UfJ�U1�¤G]R�J�UW�ìâ��b����Ë ��!�ü�¦�¥e`�L�YAR_S~K�T�R¤UfGIL�M	UWYC�m��HI`�Y�¦
YCUfL�U�Ø"q�ü	¦)ce^�R_UfG�UfGIL�U:Ø"q�ü�ÍiêXë�¦)ce^�R_UfG!� Ï K�Y2�^�RC[WHVGI�m� ©~�^	L�M	R¢J�^	YVÔ�ý��XÓ�üÖÕ���Ë�üÒY8�^	��R_HVGI�m��U
^	K�©J�UWL{Q��m��GIS~� ^	K�Y~M�UWM�UfF»UfL�UWLÃ¸�Uf��HIUfSC�OUWHIJ�K�L�M�UfLº^	K�©K�L�JºHIUWG]R_U�RXYCGIUdGILÓJ�GVU¾ce^+R_UWG
û�þNÌ���ÿ�Ë�!£qAü�ÿ ÿÁK��d��c`�S~R=T�^�L�LÁ�¤^	LÁYCZÀ�^�R_UfS?GIL � K���UL K�S?J�GVU¸�UW��HVUWS~�¤UfHIJ�K�L�M�UWL1^�L�YCU�¦
��UfL«§2`���L�UµUfSCYAR�HI^	L�M�U%YCK��m��UfL�[fK��(�K�Y~YCUWL�§2K�L�J�`���L�UÞeUf©�^	��SÀ[WKjHÐ^	K�©¶UWL«§8J�^	· z UWHVJ�K�L�M	UWL
K�L�M	UWYCUf��UWL¾°�`�� Q��m��GIS~�ÊSC`�HVHIUfL«�

ce^	YÒcGIL�M�`+¦:à¿UWSCT [fUWK�M UWS~[WUWK�M	Rê[fK Ì~UWJ�UfS z `�J�K�HISCK��¤Z�©¶J�Uf\�L�G]R_GV`�LÐØæä���! úÝØ�YC`+¦
©¶UWS~L YCGVUÜ^	HIY½UWGIM	UWL�UfS¢�=UfRCSCGVUWF�Y~Y~£�Y~RCUW�OZ�SC`�[fUW·Ò^	F�HI^	K�©¶UWL YC`�HVH!§��?^�Y²^	F»UfS±��GVUWS±GV�¤�OUWS
J�UfS�¸"^	HIHGIYAR à�J�GIU¤©¶`	HIM�UfL�J�UWLßce^+R_UWGVUWL«P"×ZØ¡ä���! ú£q}��Î�Î"§£×ZØæä���! ú£qE��Î�Î"§K×ZØæä���! ú£qÝ���pq}� ÎNÎ"§×ZØ¡ä���! ú£q}�
�pqL��Î�Î&§�×ZØæä���! ú£q:û��"q}� ÎNÎ"§�×¸Ø¡ä���! ú*q!û��"qL��Î�Î K�L�J�×ZØæä���! ú£qÉý����b�pqÝ� Î�Î"��cGIU
ce^�RCUWG^×¸Ø¡ä���! ú*qG!���ý ý�úªGVY~R´L�K�SÁ©��K�S´J�^�Y´°�`�� cGIL�M	`�¦:à¿UWS~T�[fUWK�MÍM�UWL�UfSCGVUWS~RCU z ^	T�Uf\�HVU
SCUfHIU�°	^�L RW�=E�K�·�UWS~J�UW� UWS~[WUfK�M	RdcGIL�M�`¿©m�K�S¤J�^	Y¨Q�Z»Uf[WGV\�T�^+R_GI`	L�YC�O`�J�K�HÐÌ���ÿ�Ë�!ºJ�GVU±ce^+¦
R_UfG ×æå��	ÿ�Ë�!£qÝ�8ý�þ�Ë)qL��Î�ÎºØ¶°	UWSCM	HIUWGV�m��U¼©��K�SJ�GIUWY~UXce^�R_UfGµ^	K��m�(¥j^	Z�G]R_UfH%E�� x à��ÀcGIU¯M�UWL�^�K�U
�=UfJ�UWK�RCK�L�M¤J�GIUfYCUWS�ce^�RCUWGVUWL1T+^	L�LdJ�UWS�cGVL�M�`�¦)c`�T K��¤UfL�Rm^�RCGI`�L|� Q�GÐQ�R\� x F��ÀUfL RCL�`��O�¤UfL
�4UWSCJ�UWL«�

E7K�YbJ�UfLd°	`�LdcGIL�M	`�M�UWL�UfSCGVUWS~RCUWLdce^�RCUWGIUfL1UWS~[WUWK�M	R�J�UWS�ÕÐÏÄÏ�¦AÕ=`��OZ�GIHVUWSØ�[WK�S Ï UWGVR
ÞeL�K�¦AÕÐÏÄÏ GVL´J�UfS � ���)|��@º&|��  �!Ä+� x �I" z %çí à4ce^�RCUWGIUfLÁ�OGVR4J�UWL¨®�^	�¤UfL'×ZØæä���! ú£q}��§�J�GIUGVL
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®7^��¤UfLdGVL¨J�GIUOØ¶T�HVUWGVL�UWL�à?¥ �^	YAR_�m��UfL½J�UfS¯Ø�K��X©�^	L�M�S~UWGV�m��UWL�à Ï K�YARm^	L�J�Y~R_^	F»UfHIHVUWL¨Z�^	Y~YCUWL��

E7K��m�±©m�K�S�E�T RCGI`�L�UWL½J�UWS Ï K�Y~Rm^�L�J�YC�¤^	Y~�m��GIL�UfL¢M�GIF�R�UfY®�^	�¤UfLÜØ¶J�GIU�J�^	L�L±^	HIYbE7F�¦
T<�K�SC[fK�L�M�UfLXGIL¼J�UfLXô%^	F&UWHVHIUfL�[WK�\�L�J�UWL�Y~GIL�J�à���à¿UWL�LXY~GI�m��J�GVU=E7T�RCGI`�L�^�K�©&UWGIL�UWL�cGVUWL�YAR
F&UW[WGVUW��R8§�UfSCM�GVF�RbYCGV�m�¾J�UWSbUWS~Y~R_U��=K��m��Y~R_^	F»U�^	K�Y�ô�^	F&UWHIHVU � �

¬µSCYAR_UWS��=K��m��Y~R_^	F»U cGIUfL�Y~R
E E¸¡¦)cGIUfL�Y~R
Õ Õ=E¸¡¦)cGIUfL�Y~R
� �%¦�cGIUfL�Y~R
Q Q�E¸<¦�cGIUfL�Y~R
ô ôb�%¦�cGIUfL�Y~R
� � ¦)cGIUWL�Y~R

ô�^	F»UfHIHVU � P ®7^	�OUWL�YCT	`	L °	UWL�R_GV`�L´°	`�L´ôb��P�cUWSµUfSCY~RCU�=K��m��Y~R_^	F»U�UWGVL�UWS6E�T RCGI`�L�§�J�GIUbYCGV�m�
^	K�©�UWGVL�UWL¾cGIUfL�Y~RbF&UW[fGIUf� RW�

cGIUfYCUd¥e`�L�°�UWL�RCGI`�LÑK�L�J{^�K��m�ºJ�GVUd¥j`	L °	UWL�R_GV`�L�UfLº©��K�SXJ�GIU1�4UWG]R_UWS~UWLº�=K��m��YARm^	F&UWL
YCGVL�J¨GIL¨E7L���^	L�MOE�� á �I"�� á J�UfY�ô¡UWGVHIY w J�UfY�ôb�%¦AQ Rm^	L�J�^	SCJ�Y�� Ë Q��*� á �<F&UWY~�m��SCGVUWF&UWL«�

àÍUfL�L´Y~GI�m�¤J�GIUbE7T�RCGI`�L¤^	K�©�UWGIL�Ubõ^�SCGÐ^�F�HIU?F&UW[fGIUf� RW§ F»UfM�GIL�L�RJ�UfS=®�^	�¤UbJ�UfS6E7T�R_GV`�L
�OGVR � õ ���+E7K�·	UWSCJ�UW�øM	GIF�R%UWY9L�`��m��UWGVL�GIM	U=E7T�RCGI`�L�UfL¼�OGVR¡©¶SCUWG�M�UWF�GIHIJ�UfR_UfL�®7^��¤UfL«§	Y~GIUW��U
J�UfL¾E�L���^	L�MOE�� á �I"��I"OJ�UWY�ô�UfGIHIY w J�UfY�ôb�%¦�Q�Rm^	L�J�^	SCJ�Yù� Ë Q��*� á �É�

cGIU � �¤T�`�J�GVUWS~K�L�M�YC^	T�R_GI`	L�UWLÓJ�UWSXôb�%¦)EQ�¬ YCGVL�JßGI� E�L���^	L�M¿E¯� w �I"²J�UWYOô¡UWGIHVY w
J�UfY9ôb�%¦AQ�R_^	L�J�^	S~J�Y=� Ë Q��*� á ��F»UfYC�m��S~GIUWF&UWL�§�GI��S~U?®�^	�¤UfL�F»UfM�GIL�L�UWL¼UfL�R)�=UfJ�UWS6�OGVR6��cUW���
`�J�UWS��OGVRÐ� z ^	Z����

� ®fe g ¶ö× ´6¾vº�ûyõy¾¯ô�´�¾�»�²Kõy¾v´�¾ ²0¾ Â*´�¸ {Sv|À�ÅÇøù´¢È¢²fúÄûü¶e»�²fõ�¾ Â*´¢º
g m�ÅE{

cGIU�GI� ôb�%¦AQ Rm^	L�J�^	SCJ¢F&UWY~�m��SCGVUWF&UWL�UfLÍ®�^	�¤UfLßØ�Y~GIUf��U¼E7L���^	L�M1��� x à�YCGIL�J±GI�ï�4UWYCUfL�R~¦
HIGV�m��UWL1J�GISCUfT�R�GILÁJ�GIUe¬µY~RCUWHVHIU�¦�Q�Z&UW[WG]\�T+^�R_GV`�L¤°	`�L¨ôb�ÑJ�UfYb® Ë Q�ô �K�F&UWS~L�`��O�¤UfLÁ�=`�S~J�UWL��
E7HVHIUfSCJ�GVL�M�Y�M�GIF�R�UWY7��GIUfS7M�UfHIUWM	UWL�R_HVGI�m�±U�R)�?^	Y��bGIHIHVT<�K�SCHVGI�m��U�E7K�Y~L�^	���OUWL�§�F&UWG¡J�UWL�UfL²UWG]¦
L�GVM�UeJ�GIUfYCUfS�®�^	�OUWL¨J�K�S~�m�½HÐ^�L�M�U	§�YCZ�S~UW�m��UfL�J�U¼®�^	�OUWL¨UWS~YCUfRC[fR��bK�SCJ�UWL«�

�=UWGVYCZ�GVUWHVU½YCGVL�J{U�R)�?^ÜJ�GVU¾õ^	S~GÐ^	F�HVUWLº®7^�^	GVJºK�L�JÃ®�F�S~GIJ�§4J�GIU¾GIL{J�UWS¨Q�Z&UW[fGV\�T+^�RCG]¦
`�L(^	HVYe�%^	SC^	�OUfR_UfSeJ�UWS�cGI^	HI`�M	�¤`�J�K�HVJ�Uf\�L�GVR_GV`�L1SCUW^	HIGVYCGVUWS~R7YCGVL�J²K�L�J(J�`�S~RjJ�GIU�®�^	�¤UfL
����ûR���
�xê
!dK�L�J>Ù�ÿ������
�xê
!ÁR_SC^	M�UfL«�

àÍUfL�L½T�UWGVL�U�®7^	�OUWL1°�`	L¾ôb� �K�F»UfSCL�`��O�OUWL1�=UfSCJ�UfLÜØ¶�¼K�·	RCUWL�à�§��bK�SCJ�UjUfGIL�UjUWGVM�U�¦
L�U¨Q R_S_^+R_UWM	GIUO[WK�S�®�^	�OUWL�Y~F�GIHVJ�K�L�Md°�UWSA©¶`�HIM�R8�<E7K�Y�J�UWS��4UWJ�UfK�R_K�L�M¢J�UWY¼F&UW[fUWGV�m��L�UfRCUWL
�F�Ì~UWT�RCUWY¯�bK�SCJ�UfLÍUWGVL�GIM	U¼àÍ`�SAR_UXF�[��j�<à¿`�SARC©¶S_^�M��¤UfL�R_UX^	K�Y~M�Uf�¯�^���HVR�K�L�J(UWGVL¿HI^	L�M�UfSW§
YCZ�SCUW�m��UWL�J�UfSO®7^	�OU´M�UfF�GIHVJ�UfRW�%ce^�F»UfG�bK�S~J�U1¥eHIUfGIL�Y~�m��SCG]©�R¯°	UWSA�=UfL�J�UfRW§6K�L�JÜJ�GVU1Q�RCUWH]¦
HIUfL«§»^	L½J�UfL�UWL¢UfGIL�U Ï K�Y_^��¤�OUWL�Y~UfRC[WK�L�M1[��=UfGIUfS�à¿`�S~RCU�Y~R_^�RCR~©�^	L�J«§"�bK�S~J�UWL¢J�K�SC�m�¢J�GVU



¿g�� h p å1iml §~t a�l � i_l&vÉuTa2l»iml¾uIl|¨�i ¦ c p ¦mp nVn�imnVu § u�i ¦ v�i_l¿ã�é6ð:îXc9i\©fu r�t�p v�uTa�l $ �

ÞeSC`�·�Y~�m��SCUfGIF�K�L�MßJ�UWY1UfSCY~RCUWLÒ�=K��m��YARm^	F&UWL�YdJ�UWY1©¶`�HIM	UWL�J�UfL{àÍ`	S~R_UfY1M�UWT�UWL�L�[WUWGV�m��L�U�R8�
� L�RCUWSCYAR_S~GI�m��Uj�bK�SCJ�UWL¾°	UWS~�¤GVUWJ�UfL¹Ø¶K�L�JdJ�^	�OGVR Ï UfGI�m��UfL¾UfGIL�M�UfYCZ�^�S~R à����=UfGIYCZ�GIUWHÉP

!���ü�ùúê�ù�ûrÞ����úä�ü���ù�þR��ü�Ë
cGIU¤ÞeSC`�·�Y~�m��SCUfGIF�K�L�M¾J�UWYj©¶`�HIM�UfL�J�UfL(à¿`�S~RCUWYj©�^	L�J¿L�GI�m��R�Y~R_^�RCRW§<�4UWL�L¹J�^	Ye°�`	SCGIM	U

à¿`�S~Rb�OGVR�UfGIL�UfS Ï GV�»UWS?UfL�J�UfRCU	�
®�K�S%¥e`�L�Y~R_^	L�R_UfL¼�bK�SCJ�UfLdØ��OUWGVY~R_UfL�Y\à<GI� M�^�L�[WUfLX®7^	�OUWL¯M�SC`�·	M�UWY~�m��SCGVUWF&UWL«§�GIL�J�GIU�¦

YCUf� ¸"^	HIHVU%�bK�SCJ�UWL�J�GIU4ÞjS~UWL�[fUWL¯J�UWS¡®7^��¤UfL�Y~RCUWGIHVU6^	K�Y~L�^	���OY~�4UWGVYCUJ�K�SC�m� � L�R_UfSCY~RCSCGV�m��U
^	F�M	UfR_S~UWL�L�RW�»�4UWGIY~Z�GIUfH!P

���
�&ù+ûÈáúß
� �
���¨á¸ë��·�^��úµ����û�üÖÔ�ü�ÿ��
¬µY~R_UfHIHVU�¦AQ��m��H~�K�Y~YCUfHV�4`�S~RCU��bK�S~J�UWLdJ�^	M	UWM�UfL¾T HIUfGIL¨M�UfYC�m��S~GIUWF&UWL��
�=UW[fUWGV�m��L�UWSb°�`	L Ë L�RCUWS_^�T RCGI`�L�UWL¨�bK�SCJ�UfL¾UfF»UfL�YC`X�bGIUj¥e`�L�Y~Rm^�L RCUWLdM�UWF�GIHIJ�UfR8§��=`	F»UfG

^	HVHIUWS~J�GIL�M�YjJ�UWS Ï K�Y_^�RC[´ÿ�ü���ÎN����!�Î�ÿ�ù2þ�ÎN���ZÕÍGIL¹¥eHVUWGIL F�K��m��Y~R_^	F»UfLÜL�^	�m�ÜUfGIL�Uf� � L RCUWS�¦
Y~RCSCGV�m�½^	L�M�UW� �^�L�M	R��bK�S~J�U	�&�=UfGIYCZ�GIUWHÉP

��� ä¨Þ��·ê � �<Ý<ß��úëÖß�!"��ê$#"� ÿ�ü��
�=UW[fUWGV�m��L�UWS�°�`�L(ô6£�Z&UWL¿�bK�SCJ�UfLÍJ�^�J�K�SC�m�¿M�UWT�UWL�L�[WUWGV�m��L�U�R8§¡J�^	·dYCGIUX^�K�©oÅ�Å3Å���ú�þ�ü

UWL�J�UWL«�
àÍK�SCJ�UeGVL1UWGIL�UWS?ô¡S_^	L�YCGVRCGI`�L´UWGIL�UE7T�R_GV`�L1YCZ&UW[fGV\�[fGIUfS~R8§�J�GIU�GI� ôb�9¦�Q�Rm^�L�J�^	S~JdUfGIL�UfL

®7^��¤UfL½R_S8�^	M	R8§»YC`Á�bK�S~J�U�J�GVUWYCUfSe®7^��¤U�^	HIY7¥j`	�¤�OUWL�Rm^�S�GVL±J�GIU¼¬6YAR_UfHIHIU�¦AQ�Z&UW[fGV\�T+^�RCGI`�L
UWGVL�M�U�©��K�M	R8§�UWGIL�M�UWSC^	����R�°	`�L&%	¦ Ï UWGI�m��UWL«�"�=UfGIY~Z�GIUfH!P

' %²ß¨àrà<ä¨Ý¸ëÖä(%
)

� ®ut g ¶ö× ´6¾vº�ûyõy¾¯ô�´�¾�»�²Kõy¾v´�¾ ²K¾ÃÂ*´�¸Õøv¶¹¸�¶ö¼K¼K´�¼K²Kº�²K´¢¸�»�´�¾ì{Sv|À�ÅÇøù´VÀ
È¢²ÒúÄûü¶e»�²fõy¾

¬µY¤�bK�S~J�UWLªJ�GIU¾®7^	�OUWL�Y~T	`�L�°	UWL�R_GV`�L�UWLÇ^	K�Y´J�UfSÁ® Ë Q�ô=¦AQ�Z&UW[fGV\�T+^�RCGI`�L �K�F»UfSCL�`	�¤�OUWL«§
K�� J�GIU�ô6£�Z�¦�K�L�J(¥j^	L�^	HVJ�Uf\�L�GVR_GV`�L�UfL±J�GIUfYCUfS�Q�Z»Uf[WGV\�T�^+R_GI`	L¢J�GIS~UWT�R�4UWGVRCUWSA°�UWSA�=UfL�J�UfL
[WK¢T»�`�L�L�UWL«§»K�L�J±J�^´YCGVU�YCGVL�L�°�`�HVH�UfSCY~�m��GIUfL�UWL«�«ce^	F»UfG¡�bK�SCJ�UfL¢HIUWJ�GIM�HVGI�m�dJ�GIUj©¶`�HIM	UWL�J�UfL
�E7L�J�UWS~K�L�M�UfL¾°�`	SCM�UfL�`��O�¤UfL«P

E7HVHIU4®7^	�OUWL�^�K�Y9J�Uf�øôb�%¦AQ�R_^	L�J�^�SCJ��bK�S~J�UWLXT�`�L�YCUfÔ K�UWL�R��K�F»UfSCL�`	�¤�OUWL«§�`���L�U?J�GVU
F&UWYC�m��SCGIUfF»UfL�UWL¾E7K�Y~L�^	���OUWL��

E7L�Y~�m��HIGVUW·�UfL�J´�bK�S~J�UWL´J�GIUfYCU®�^	�OUWL´K�� UWGIL�UWL � L�R_UWS~Y~RCSCGI�m�´K�L�JÁUfGIL�U�YCZ�S~UW�m��UfL�J�U
Û<^	L�M	©¶`	SC� UfS~�4UWGVRCUWSAR8§ J�GIUbY~GI�m�´J�GISCUfT�R?^	K�Y4J�UfS=¥eK�S~[WF&UWY~�m��SCUfGIF�K�L�M¼GI� E�L���^	L�M¯E¯� á � á � á
K�L�J²E¯�P"�� á � á J�UWYjô¡UWGVHIY w J�UfYeôb�%¦AQ�R_^	L�J�^	S~J�Y�� Ë Q��Ä� á �µUfSCM�^	F��6ØÉ×�GIL�R_UfSÌ~UWJ�Uf� ®�^	�¤UfL
�=^	SCUfLºGILÓ¥eHÐ^��¤�OUWS~LÜUWGIL�GIM�UdQ�RCGI�m���4`�S~RCU½^	L�M�UWM�UfF»UfL«�3àOcGVUWYCU¨¬µSA�=UfGVR_UfSCK�L�MÍHIGVUW·²YCGV�m�
YCUf��SUfGIL�©�^	�m�½�¤G]R7UfGIL�UfS7M�HV`�F�^	HVUWL½ô¡U�a�RCUWSCY~UfRC[WK�L�MdJ�K�S~�m��©��K���S~UWL²K�L�J¢UfSC�<�`	� RCU¼J�GVU¼ÛÀUWY�¦
F�^	S~T	UfGVR6J�UfS6¬6YAR_UfHIHIU�¦AQ�Z&UW[fGV\�T+^�RCGI`�L��=UfYCUfL RCHIGV�m�«§�`���L�UbJ�UfLXUWL�M�UfLO�=UW[fK�M¯[fK��øôb�%¦�Q�Rm^	L�¦
J�^	S~J¾[fK¾T�`��OZ�SC`��OGVR~R_GVUWSCUfL«���=UWGVYCZ�GVUWH!P



��z ¿ h�ëI¾âh7î�ó�F�h4M9â6hXã¡íLF�h7â6h
	���ÿ

� ÿ��¸×�ÿ�üré�ü���û
����û<ß�Ë�Ë���Ì�ü�!+*	Ù�����Ë�ü����+�
' ÿ�üré ü���ûµ�æÕ ù�� þ�ü�ÿ�����ÿ !��^��Ë��æÔ���ü����+û ��Ë�Ë�� Ì�ü�!()

�=UWG�J�UWSb�=GVHIJ�K�L�M¯°	`�LdÛ¡^�L�M	©¶`�S~�X¦)®7^	�OUWLO�bK�SCJ�UjJ�GVU7[fK�Y2�^�RC[WHVGI�m��Uj¥e`�L�°�UfL�R_GI`	LdUfGIL�¦
M�U�©��K���S~RW§·Õ��	ÿ´J�K�SC�m�-,ÁK�L�J¨û��XJ�K�S~�m�/.¤^	F�[WK�T<�K�SC[WUfL«�

¸7�K�S¨J�GVU¿�4UWL�L�UfL K�L�MÑ°	`�L z `�J�K�HIJ�U�\�L�GVRCGI`�L�UWLÃK�L�Jª¦)S��K��¤Z�©¶UWLÃ�bK�SCJ�U(UWGVL�U²T	`�L�¦
YCUfÔ K�UWL�R_UfSCU¤®�`	R_^�R_GV`�L±M�U��¯�^	��H]R8� z `�J�K�HIJ�U�\�L�GVRCGI`�L�YCL�^	�OUWL½UWL�J�UfL¿GV�¤�OUWS�^	K�©¬Å�Å3Å���ú�þ�ü
Ø�M	UWL�^	K¨�bGIUeô6£�Z»J�Uf\�L�G]R_GV`�L�UWL�à�K�L�J z `�J�K�HISCK��¤Z�©¶L�^	�¤UfL¨UWL�J�UfL¾GV�¤�OUWS?^	K�©£Å�Å�Å ä���! ú"�

¬µY~R_UfHIHVUÑUfSCHÐ^�K�F�R(UWYf§¯[fKÃÌ~UWJ�UWS(ô�SC^	L�YCG]R_GV`�L UfGIL�UfL ®�^	�¤UfL �OGVR²J�UW� ����ý�ü�¦�¥e`�L�¦
Y~RCSCK�T�RO^	L�[WK�M�UfF»UfL«�µce^±J�GVUWY¼J�GIU1�=UW^	SCF&UWG]R_K�L�M±�¤G]RXQ�GV�¼K�HI^�R_GV`�L�Y~�4UWS~T [WUWK�M�UWL¹�bGVUÁUfRA¦
�=^1��UfRmÎ	cGIL�M�`´�4UWYCUfL�R_HIGV�m�²UWSCHVUWGV�m� RCUWSAR8§»�bK�SCJ�UfL(M	SCK�L�J�Y2�^�RC[WHIGV�m�±©��K�Se^	HVHIU�ô�SC^	L�Y~GVR_GV`�L�UfL
®7^��¤UfL¨°	UWS~M�UWF&UWL«�

cGIUfYCU¤®7^	�OUWLÍ�bK�SCJ�UfLÜ^	K�Y¯J�UWS���`�Y~GVR_GV`�L(GILÍJ�UWS Ï K�Y~Rm^�L�J�Y��K�F»UfSCM�^	L�M�Y~R_^	F»UfHIHVU¤J�UfY
ôb�%¦AQ�R_^	L�J�^�SCJ�Yj^	F�M�UWHVUWGVRCUfRW�«cUWS7UWSCYAR_U�ô¡UWGVH9F»UfY~RCUW��R¯^	K�YJ�Uf� ®7^��¤UfL¢J�UWSeUf�¤Z�©�^�L�M�U�¦
L�UfL¢®7^	�m��SCGI�m��RW§»GVL½J�UfSO�K�F�HVGI�m��UfL±Û<^	L�M�©¶`�SC��¦�¥e`�L�YAR_S~K�T�R_GI`	L«��®7^��m�±UWGVL�UW� � L�RCUWSCYAR_S~GI�m�
©¶`�HVM	RXJ�^	L�LÓJ�UfS´®�^	�¤U¨J�UfY Ï K�Y~Rm^�L�J�UWYf�4Q�`	©¶UWS~LºUfGILÑ¥¤�^�Y~R_�m��UWLºJ�UWSOô%^	F&UWHVHIU1GVLÑ�OUW��¦
SCUfSCU � L�R_UfSCT»�^	YAR_�m��UfL¹K�L�R_UfS~R_UfGIH]R¯GVY~RW§��bGIS~JÍ^	L(J�UfLÍUWS~Y~RCUWLÍô¡UWGVHµJ�UWY¯®7^��¤UfL�YjL�`��m�(UWGVL
� L�RCUWSCYAR_S~GI�m�½K�L�J¾UfGIL�U Ï ^���HÀ^	L�M	UW�<�^	L�M	R8�"�=UfGIY~Z�GIUfH!P

���+ý�üÃû�þúä�üÖÔ��b�<àR����Ë��æÔ���üXÝ�ü�� 0 ÿ�üré ü��+û1*
Q�`	©¶UfSCL¼UfGIL¼¥O�^	YAR_�m��UfL�GIL¯[f�4UWG�¬6YAR_UfHIHIU�¦)ô¡S_^	L�YCGVRCGI`�L�UWL¯^	K�©¶M�U�R_UWGVHVR<�4UWSCJ�UWL��¼K�·�R_U	§��4UWGIH

UWGVL z `�J�K�HVY~R_S~K�T�R_K�S~�´^�L�^	M�UfSA¦)E�K�©¶SCK�©bJ�^	[f�bGVYC�m��UfLßL�`	R)�4UWL�J�GVM±�bK�SCJ�U	§%�bK�S~J�U¨^	L¹J�UWL
M�UfY_^	��RCUWL¾®7^	�OUWL¨L�`��m�dUWGIL � L RCUWS~Y~R_S~GI�m�¾K�L�JdUWGIL�U Ï ^���HÀ^	L�M	UW�<�^	L�M	R8���4UWGIY~Z�GIUfH!P

���+ý�üÃû�þúä�üÖÔ��b�<àR����Ë��æÔ���üXÝ�ü�� 0 �����	ü�þ�û 02*
���+ý�üÃû�þúä�üÖÔ��b�<àR����Ë��æÔ���üXÝ�ü�� 0 �����	ü�þ�û .�*

cGIU�®7^��¤UfLd°	`�L Ë L�G]R_GÐ^�HIGIY~GIUfSCK�L�M	Y~R_SC^	L�Y~GVR_GV`�L�UfL´YCGVL�J«§"J�^XJ�GIUfYCU¯L�GI�m��R�J�UWL¾ô%^	F&UWHVHIUfL
UWL�RCL�`��O�¤UfL¿Y~GIL�J«§«^	L�J�UfSCY�Y~R_S~K�T�R_K�S~GIUfS~R�K�L�J(F»UfM�GIL�L�UWL(�¤G]Ro�b�R��û�Å�Å3Å�Q�GIUXF&UWY~�m��SCUfGIF&UWL
J�^	L�LÍUWL�R)�4UWJ�UfS¼J�^	Y z `�J�K�HÉ§À`�J�UfSW§«©�^	HVHIYeUfY¯�OUW��S~UWS~U¤Y~`�HI�m��UOô¡S_^	L�Y~GVRCGI`�L�UfL¿GVL²J�GIUfYCUW�
z `�J�K�H�M�GIF�R8§J�^	Y z `�J�K�H7K�L�JºJ�GIU½�=UWJ�GVL�M�K�L�M�§4K�L RCUWSÁJ�UWSÁJ�GVU¾ô¡S_^�L�YCG]R_GI`	LºYC�m��^	HVRCUWL
T+^	L�L«�"�4UWGIY~Z�GIUfH!P

���+ý�ü �b�R��û¨á����¡Õ<ßrÕ�û�ü�ÿ�!�ÿ���ù��3*

E7HVYXQ�Z�SC^	�m��UÁ©��K�S�¬µYAR_UWHVHIU�¦�¥e`��O�¤UfL R_^	SCUX�bK�S~J�U1UWF&UWL�Y~`¢�bGIUÁGVLÜJ�UWSXQ�Z»Uf[WGV\�T�^+R_GI`	L
J�UfYµ® Ë Q�ôß¬µL�M	HIGIY~�m�¼M�U��¯�^	��HVRW§�K�� J�GIUZ�^	S_^�HIHIUfHIGVYCGIUfS~RCU6Q�Z&UW[WG]\�T+^�R_GV`�L¼^�K��m�¼GIL�RCUWSCL�^�R_GV`�L�^	H
^	K�YARm^	K�YC�m��UfL±[WKdT �`�L�L�UfL«�



¿g�� h p å1iml §~t a�l � i_l&vÉuTa2l»imlm¨�i §�4 ð�ä¢uIlR¨¸a�ä § ð:î�5 § v)i\å § ��x

� ®Ty g ¶ö× ´6¾vº�ûyõy¾¯ô�´�¾�»�²Kõy¾v´�¾ Â*´¢º76�À¡9 ²K¾vÂ*õ6Ö º�À�Å�8=ºN»�´�×Øº
cGIUO®�^	�¤UfL�YCT�`�L�°�UfL RCGI`�L�UWLÜJ�UfYd\�¦!àÃGIL�J�`��bY�¦AQ�£�YAR_UW�OY�UfL�R_YCZ�SCUW�m��UWLßM�SC`	F¿J�UfL¹F�GVYC��UfS
°�`	SCM�UfY~R_UfHIH]R_UWL � UfM�UWHVL«§�GIL�YCF&UWYC`	L�J�UWS~U��4UWS~J�UWL1®�^	�OUWLÁ^�K�©«J�GVUbM�HIUfGI�m��UbàÍUfGIY~U7^	K�Y4�OUW��¦
SCUfSCUfL(ô¡UWGVHV�4`�S~RCUWL²[WK�Y_^	�O�¤UfL�M�UfYCUfRC[fRW�<cGIUWY7GIY~RSCUW�m��Rj°�`	S~R_UfGIHV��^�©�R©m�K�S7J�GIU�E�L�F�GIL�J�K�L�M
UWGVL�UWS¨�OGVR¨�¡UfRmÎ	cGIL�M	`ÜM�UWL�UfSCGVUWS~RCUWL Ë �¤Z�HVUW�OUWL�Rm^+R_GI`	Lª^	LÇUWGIL�U±\�¦:àÃGVL�J�`2�bYA¦)¸"UfL�Y~RCUWS�¦
`�F&UWSK~ �^	�m��U��

E7HVHIUWS~J�GIL�M�Y¡�4UWS~J�UWLX¥e`�L�Y~Rm^�L RCUWL�L�^	�¤UfLX^	K�©�J�GIU=M	HIUWGV�m��U6àÍUfGIYCU=M�UWF�GVHIJ�U�R<�bGIU?^�L�J�UWS~U
®7^��¤UfL«§�HIUfJ�GIM	HIGI�m�´J�UWSbUWS~Y~RCU��=K��m��Y~R_^	F»Uj�bGIS~J¨M�SC`�·XM�UfYC�m��S~GIUfF»UfL«�



��á ñ èí�âªî<ã�æ�å¡óÁã7å¡æ èeâæ ã�éð!î�é6âKÀ�í�ç%í�óeë7ã¡íLFbh´MKF�h í�h7æbí)ë

9 Ï �3
 :0�)� ÿ	Ë � ÿ � Â�
� ���<;2:>&S
^Ä^�>= Ë �1�2�3�4� 54�4� + ÿ ;
? + þ

@ ®87 } õWÂÄ½*¼fºN»�¸�½vûÐ»�½v¸

activity
comm_medium

activity

generator

sequence_

to_tpsui
SM_gen_

activity

tpsui

to_macf

SM_site_

sao
activity

SM_site_

to_sao

activity

macf

SAO_to_MACF

MACF_to_TPSUI

MACF_to_SAO

SAO_to_SITE

SM_spec_to_site SITE_to_TPSUI

SM_spec_to_site

SM_macf_to_site

SM_sao_to_site

TPSUI_to_SITE

GEN_to_SITE SM_gen_to_spec

SM_spec_to_gen

SM_tpsui_to_gen

SITE_to_MEDIUM

IP_atomicity_down

IP_atomicity_up

MEDIUM_to_SITE

site activity

specification TP_SPEC systemactivity



ñ?g`_ è p v)imu § v ¦Wq	t v q^¦ ��w

@ ®fe ±÷¶e»�´�²Kº�»�¸�½vû¯»�½v¸

spec.glb site.stlspec.p

spec.stl

comm_medium.stl sequence_generator.stl

comm_medium.p sequence_generator.p tpsui.stl

tpsui.p

site.p site.COMMIT.stl site.ROLLBACK.stl macf.stl sao.stl

sao.HDSK.stlsao.COMMIT.stlsao.p

macf.p macf.HDSK.stlmacf.ROLLBACK.stlmacf.COMMIT.stl

macf.HDSK.p
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activity assoc_b

  external

SACF_lower

activity sao_b

SAF_ServiceAF_Service

activity dial_sub_b

activity assoc_b

  external

SACF_lower

activity sao_b

SAF_ServiceAF_Service

activity dial_sup_b

activity assoc_b
  external

SACF_lower

activity sao_b

SAF_ServiceAF_Service

activity cpm_channel_b

CPM_Service

activity cpm_b

CPM_TPPM_Servvice

activity  tpsu_b

external

TP_Service CPM_Service

activity  macf_b

synchroMess

TP_Service_aug

systemactivity site_b

specification OSI_10026_3
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comfunc.e tppm_m.e types.e channels.e

tpspec.e

cpm_m.e

dialsub.edialsup.e

dial_m.e chan_m.e

dialcom.e sao.e

deldlg.e

n4


