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∆οκιµή τριών κινητήρων

Υπολογισµός του στατιστικού αποτελέσµατος της δοκιµής

Σύµφωνα µε το αντίστοιχο προσάρτηµα, το στατιστικό αποτέλεσµα της
δοκιµής ικανοποιεί τα κριτήρια απόρριψης της σειράς παραγωγής ως

προς ένα τουλάχιστον ρύπο;

Σύµφωνα µε το αντίστοιχο προσάρτηµα, το στατιστικό αποτέλεσµα της
δοκιµής ικανοποιεί τα κριτήρια αποδοχής της σειράς παραγωγής ως

προς ένα τουλάχιστον ρύπο;

Απόφαση αποδοχής ως προς έναν ή περισσότερους ρύπους

Μπορεί να ληφθεί απόφαση αποδοχής ως προς όλους τους ρύπους;

∆οκιµή πρόσθετου κινητήρα

Η σειρά
παραγωγής

απορρίπτεται

Η σειρά
παραγωγής

γίνεται δεκτή

ΟΧΙ

ΟΧΙ

ΝΑΙ

ΝΑΙ

ΝΑΙ

ΟΧΙ
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EG/G �+(#� .���2� 7�%�7&(� ��0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

EG3G �6��� #�% 72��(%#" ���2� &� .�� ���47(!�6� �6��� ��(�99�$:�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

EG8G �:!�'�� #�% !: �  "2�� �� ��� �6���� ��  �27%1�7��% 7�+�)  �� ���2�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

EG=G ����$�(&� ��"2���� .�� :�7% 74�(2�$"0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

EG-G ����$�(&� #%���"(�� ��&579C4� %#�6 �7(&��C�$(�7(&��./0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

EGDG S��2� #�% '%76!�� � ��� #��� #7�� �"� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

EG>G X: � �)� �%��#&')� #�% 7�'7&A7)� ��� �(&57% � ��2��� #�% 2:!�'�� ��+(�� ��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

EGBG ���� �7(&��) � �)� #��� #7�� �%#1�  ��%�7&)� #�% %'%�&�7()� �7��%#1� 7���"�)�� !: � #�% 2:!�'�� ��+(�� ��
���  "2���� :$#(% �� ��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

EG,G L%76!�� �.7%�0 ���.�)�0 7($� �� &��.)�0  ���(2�9�$� �� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

� �������	

/G �6(%� ��(�#��(% �%#+ ��� .2��(%#�60 #%���"(� #�%  ��%�7&�  �7�%#+ 27 �� '%7A�$)$" �)� '�#%21�

3G �6(%� ��(�#��(% �%#+ ���  7%(+� #%���"()�

8G �6(%� ��(�#��(% �%#+ �)� �6�)� #%���"()� ��� &'%��  7%(+�

=G T�(�#��(% �%#+ �)� 27(1� ��� ��"2���� ���  �7�&5����% 27 ��� #%���"(� .�� :�7% 74�(2�$"0G

-G ?)��$(�4&7� "C#�%  �:'%� ��� 2��(%#�6 #%���"(�C�6��� #%���"(� #�%� �� :�7% 74�(2�$"� ��� '%�27(& 2���� ���
#%���"(�

DG �� ���47(!�6� ����� 9�%�+G

��� "��'!&7 10��."�

./0 L%�$(+47��% ���9�$)�G

� ���C� ������			��& �2� �4�27(&'� �)� ��()��*#1� ��%���"�)�
�



���������
 �

����	 T	�	���������	 ��� �������� �������	 �	� ����T��	 �T����	 �� �� L��M	H�H� ��� L������ ./0

/G �� %$ &15 �"# �%'��5 &

/G/G ���� #7�� �"�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G3G �)'%#�� �(%!2�� #%���"(� ��� ��� #��� #7�� �"� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G8G �6#9��� �:  7(%� '%�'(�2:� 72<�9�� C '6� '%�'(�2:� 72<�9�� .30

/G=G 	(%!2�� #�% '%+��A� #�9&�'()�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G=G/G L%+27�(��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ��

/G=G3G L%�'(�2" 72<�9��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ��

/G=G8G �7%(+ ��+497A��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G-G ��<% 2�� #%���"(�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG /�C

/GDG �$#�27�(%#�� 9�$��  �2�&7 �� .80� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G>G ��:'%�.�0 ��� !�9+2�� #�6 �� #�% ��� #74�9"� 72<�9��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/GBG �9+�% �7� '%���2:� �)� !�(&')� 7% �$)$"� #�% 7A�$)$"�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG /��

/G,G ��(�4:� <(�'���(7&��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ��08�

/G/EG �:$% �� #�!�(" % �6�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG '(  7 GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ��08�

/G//G �:$% ��� 7�%�(7��27��� �(%!2��  �(�41� #%���"(�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ��08�

/G/3G �:$% �� #�!�(" (��"� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ��  7 GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ��08�

/G/8G �6 ��2� #�6 ��� ��+497A� 27  �2�&7 �C7�%<�99�27�� ��+497A� .30

/G/=G ��6 %2�� ��&579C�$(�:(%�C4� %#� �:(%� �C4� %#� �:(%� ��4� %#� �:(%� !� .30

/G/-G 1�����
 ;����

/G/-G/G � $ ( �� � # � �

/G/-G/G/G �&'�� �$(�6� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G/-G/G3G 	��9&�.7�0 #�#9�4�(&��� ��&C��% .30

/G/-G/G8G T�(�#��(% �%#+ " 2+(#�.7�0 #�% 7&'��.�0 .�� :�7% 74�(2�$"0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G/-G/G=G ��: �.7%�0 27�+'� �� ��� #&�� �� .�� :�7% 74�(2�$"0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G/-G3G 	 7 ( ��� # � �

/G/-G3G/G 	�72% �"(��� ��&C��% .30

/G/-G3G3G T�(�#��(% �%#+ " 2+(#�.7�0 #�% 7&'��.�0 .�� :�7% 74�(2�$"0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G/-G3G8G ��: �.7%�0 27�+'� �� ��� #&�� �� .�� :�7% 74�(2�$"0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G/DG $������-��
� �����'�
��
 
�- ��
 '
�
�'��
��*

/G/DG/G �$(���#��� �:$% �� !7(2�#(� &�  ��  ��2%� 7A�$)$"�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G/DG3G 	7(���#��� ��27&� ���4�(+�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

�:$% �� !7(2�#(� &�  ��  �27&� ���4�(+�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG �

./0 H%� 2�  �2<��%#�6� #%���"(7� #�%  � �"2���� � #��� #7�� �"� '&�7% 97���2:(7%7� ��+9�$7� 27 �%� 7'1 ���47(�27�7�G

.30 L%�$(+47��% ���% '7� % �67%GG

.80 L&'7��% � ����"G

������			 � ==C8-��& �2� �4�27(&'� �)� ��()��*#1� ��%���"�)�
�



/G/DG8G �:$% �� !7(2�#(� &� ��� �:(�  ��  ��2%� 7A�$)$"� ��� 7�'%+27 �� �6#�� 7% �'�� .�� ��+(�7%0�
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG �

/G/DG=G �:$% �� !7(2�#(� &� �)� #�� �7(&)�  ��  �27&�  ���(2�$"� ���.)�0  )9"��.)�0 7A+�2% �� 27 ���.%�0 7A)�7@
(%#".:�0 49+��5�.7�0 ���.)�0 ��99��9"�.1�0 7A�$)$"� " ���.)�0  �(�<%9� �2�%7 �".1�0�
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG �

/G/DG-G X7(2�#(� &� #�� &2��� 79+�% �� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG �� 2:$% �� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG �

$%� ���� #%���"(7� ��&579  ��� 7& �'� ��� ���9&�� :$�� ��� $%� ���� #%���"(7� �7(&��  �� �79%#�  �+'%� ���
(�!2% �" �&7 ��

/G/DGDG �&7 � #�� &2��� 79+�% �� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG '$*� 2:$% �� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG '$*

 �� �79%#�  �+'%� ��� (�!2% �" �&7 ��� 2��� $%� ���� #%���"(7� 4� %#�6 �7(&��

/G/DG>G X7(2�#(� &� 9%����%#�6� 79+�% �� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG �� 2:$% �� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG �

/G/>G 1�������*�? 

�B-�� ���

/G/>G/G �+(#�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G/>G3G �6���� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G/>G8G �7(%$(�4" ���  � �"2���� .�G�G 2:$% �� �&7 � �(�4�'� %+�� <�9<&'� 79:$��� ��7( �2�&7 �� �� ��+(�7%0�
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G/>G=G ��'%+27��� �6#���� ��&C��% ./0

/G/BG 1�����
 ���-���

�:$% �� 7�%�(7��27�� ����&7 � ���((�4� ��  �%� ���2� �%#:�  �(�4:� ��� #%���"�� #�% ��� 4�(�&� /EEK�
��)� �(� '%�(&57��%  �%� #�% ��� �%�  ��!"#7� 97%���($&�� #��+ ��� �'�$&� BEC/3D,C��� .30� ��)� �(���@
��%"!�#7 �797���&� ��� ��� �'�$&� ,>C3/C�� .80�
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG '$*

/G/,G 1�����
 ���������

�:$% �� 7�%�(7��27�� ���&!9%�� 7A+�2% ��  �%� ���2� �%#:�  �(�4:� ��� #%���"�� #�% ��� 4�(�&� /EEK�
��)� �(� '%�(&57��%  �%� #�% ��� �%�  ��!"#7� 97%���($&�� ��� �'�$&�� BEC/3D,C��� .30� ��)� �(���@
��%"!�#7 �797���&� ��� ��� �'�$&� ,>C3/C�� .80�
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG '$*

T)(��%#����� ���  � �"2���� 7A+�2% ��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ��C

3G �1& �"@4��'& �*� & �&�0 ��� &��")1&% %�5�  2(&')��

3G/G L%+��A� ���#6#9) �� �)� �7(&)� ���  �(�4�9�!�9+2�� .�7(%$(�4" #�%  �:'%�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G �(� !7�7� ���%((�����%#:� '%��+A7%� .74� �� ��+(���� #�% '7� #�96������% ��� +99� 7�%#74�9&'�0� GGGGGGGGGGGGGGG

3G3G/G ����9��%#�� 27���(��:��� ��&C��% ./0

3G3G/G/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G/G3G �6���.�%0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G/G8G 	(%!2�� #���9��%#1� 27���(��:)� #�%  ��%�7&)� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G/G=G L%� �+ 7%��  �"2� #�% �)(��%#����� ���.�)�0 #���9��%#�6.1�0 27���(��:�.)�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G/G-G �&'�� #���9��%#"� '(+ ��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G/GDG �9%#" $�2) � 27 ��96�%2� 2:��99�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

��0 L%�$(+47��% ���% '7� % �67%G
.30 �� � 8>- ��� 8/G/3G/,BE�  G =DG
.80 �� � /3- ��� /DG-G/,,>�  G 8/G
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�



3G3G/G>G ��7�%#"  �$#:��() �� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G/GBG ��� �()2� .'�2" #�% �9%#�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G/G,G ��#������  ��%�7&��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G/G/EG �&'�� �7(%<9"2���� ���.)�0 #���9��%#�6.1�0 27���(��:�.)�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G/G//G X: � ���.)�0 #���9��%#�6.1�0 27���(��:�.)�0 . �27&� #�% ��� �� � ���4�(+�  �� $(�22" 7A+�2% ��0� GGGGGGGGGG

3G3G3G 	% !��"(�� �A�$����� ��&C��% ./0

3G3G3G/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G3G3G �6���� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G3G8G X: �� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G8G �$�� � �:(�� ��&C��% ./0

3G3G8G/G �6��� .�+92) � �:(�� �7(���9&�� #G9�G0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G=G 	��#�#9�4�(&� #�� �7(&)� .
#"0� ��&C��% ./0

3G3G=G/G T�(�#��(% �%#+ .��(��" #G9�G0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G-G ��$&'�  )2��%'&)�� ��&C��% ./0

3G3G-G/G L%� �+ 7%��  �"2� #�% �)(��%#����� ��� ��$&'��  )2��%'&)�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G-G3G �6��� #�%  �7'%� 2�� ��� ��$&'��  )2��%'&)�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G-G8G X: � .��� �� � ���4�(+�  �� $(�22" 7A+�2% ��0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G-G=G �:!�'�� "  6 ��2� ���$:��� ��� �7(%$(�4" "C#�%  �:'%�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3GDG ]99�  � �"2���� ��&C��% ./0

3G3GDG/G �7(%$(�4" #�% 97%���($&�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G 
 "1"3")!& �&#)!�"#

8G/G )�
��*��� 
��:�/

8G/G/G 	 � � 9 & � � ( � 4 � ' �  & � �

�&7 � .30� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG '$* " ��(�#��(% �%#" #�2�69� ./0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G3G � 6  � � 2 � : $ � �  � �

8G/G3G/G 	��9&�

8G/G3G/G/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G3G/G3G �6���.�%0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G3G/G8G ��(��"� GGGGGGGGGGGGGGGG ��C .30 ��+ '%�'(�2" 72<�9��  �%�  �(�4:� #%���"(� GGGGGGGGGGGGGG ,1� $%� �9"(� :$�� �� "
��(�#��(% �%#" #�2�69� ./0 .30� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

	��4:(7��% � �(� %2���%�627�� 2:!�'���  ��� #%���"(�C ��� #9&�� ��� ���9&�� ./0

	� ��+(�7% (�!2% �"� �&7 �� 7% �$)$"�� ���4:(7��% � ��(�#��(% �%#" ��(��" #�� &2�� #�% �&7 � ��7(�(�4�@
'� &��  ���(�" 7% �)�  �(�41� ��� #%���"(�

8G/G3G/G=G �(���(7&� :$�� ��

8G/G3G/G=G/G ��2�69� �(���(7&�� :$�� �� .30� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G3G/G=G3G T(����  ���%#"� :$�� �� .30� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G3G3G �)9��1 7%� :$�� ��

8G/G3G3G/G �"#��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ��

8G/G3G3G3G � )�7(%#" '%+27�(��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ��

8G/G3G8G �$���"(��.7�0

./0 L%�$(+47��% ���% '7� % �67%G

.30 L&'7��% � ����"G

������			 � ==C8>��& �2� �4�27(&'� �)� ��()��*#1� ��%���"�)�
�



8G/G3G8G/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G3G8G3G �&'��.�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G3G8G8G I�&7 � ���&$2����J� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG '$* .30

" ��(�#��(% �%#" #�2�69� ./0 .30� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G3G=G ��!2% �"�  �(�41�

8G/G3G=G/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G3G=G3G �&'��.�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G3G=G8G ��(�4:� :��(A�� ��� '%�#��"� �(�4�'� &�� ��� �9"(7� 4�(�&�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ,1�

8G/G3G=G=G �:$% ��� �(%!2��  �(�41� +�7� 4�(�&��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ,1�

8G/G3G=G-G ��(�4:� <(�'���(7&��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ,1�

8G/G8G � 6  � � 2 � 7 # # & � �  � � � � � ( � 6 # % � � � " ( �

8G/G8G/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G8G3G �&'��.�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G8G8G �7(%$(�4"� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G8G=G 
��!��%#� 2: � 7##&�� ��

8G/G8G=G/G �+(#�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G8G=G3G �6���� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G )�
��*��� 
����� .80

8G3G/G ��6 %2�� ?� %#� �:(%� C �$# ./0

8G3G3G ��!2% �"�.:�0 �&7 �� " 7A��2% �"(��.7�0C(�!2% �"�.:�0 �&7 �� ./0

8G3G3G/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G3G3G �6���.�%0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G3G8G 	(%!2��  ��'&)� 27&) �� ��� �&7 ��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G3G=G �&7 � �79%#�6  ��'&��� 79+�% �� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG '$*� 2:$% �� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG '$*

8G3G3G-G 	(%!2�� #�(&)�  �27&)� (6!2% ��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G3GDG 	(%!2�� 7�'%+27 )�  �27&)� (6!2% ��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G3G>G 	(%!2�� �% ����&� ��  624)�� 27 /,,,C,DC��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G8G �6 ��2� #�� &2��� 2��+'� ��+2%A�� C :$�� � �7(&�� C :$�� � �$(�6 C ��7�!7&�� :$�� � ./0

8G3G8G/G �6!2% � ��� ���9�$&�� ��� 27&$2����� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G8G3G �7(%$(�4"  � �"2���� "C#�% '%+$(�22� #�%  �:'%�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G8G8G 	(%!2�� �% ����&� ��  624)�� 27 /,,,C,DC��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G=G ���+'� ��+27%A��

8G3G=G/G 	(%!2��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G=G3G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G=G8G �6���.�%0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G=G=G X: �� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G=G-G L��������7� �(� �(2�$"�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

./0 L%�$(+47��% ���% '7� %�67%G

.30 L&'7��% � ����"GG

.80 H%�  � �"2��� '%�4�(7�%#"� '&'����% % �'6��27 �9�(�4�(&7� .$%� ��� ��(+$(�4� 8G30G

� ���C% ������			��& �2� �4�27(&'� �)� ��()��*#1� ��%���"�)�
�



8G3G=GDG 	(%!2�� �% ����&� ��  624)�� 27 /,,,C,DC��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G-G �$�� �  ��� ��99��9" 7% �$)$"�

8G3G-G/G �$�� �� :��  �27&� C ��99��9+  �27&� ./0

8G3G-G3G �$�� ��  ��7�"� C  �$�(��%#" C '%�'��%#" ./0

8G3G-G8G �A��9% 2�� :$�� ��

8G3G-G8G/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G-G8G3G �6���.�%0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G-G8G8G L��������7� �(� �(2�$"�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G-G8G=G 	(%!2�� �% ����&� ��  624)�� 27 /,,,C,DC��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G-G=G 	��9&� �(�4�'� &�� .�� ��+(�7%0�

8G3G-G=G/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G-G=G3G �6���.�%0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G-G=G8G 	(%!2�� �% ����&� ��  624)�� 27 /,,,C,DC��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G-G-G �$���"(��.7�0

8G3G-G-G/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G-G-G3G �6���.�%0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G-G-G8G 	(%!2�� �% ����&� ��  624)�� 27 /,,,C,DC��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3GDG 	�7�!7&�� :$�� �

8G3GDG/G 	��9&� :$�� �� C (�!2% �"� �&7 �� ./0

8G3GDG/G/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3GDG/G3G �6���.�%0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3GDG/G8G T(���� :$�� ��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3GDG/G=G 	(%!2�� �% ����&� ��  624)�� 27 /,,,C,DC��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3GDG3G �$���"(��.7�0

8G3GDG3G/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3GDG3G3G �6���.�%0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3GDG3G8G �&7 � ���&$2���� " ��(�#��(% �%#" #�2�69� .30� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3GDG3G=G 	(%!2�� �% ����&� ��  624)�� 27 /,,,C,DC��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G>G ���+'� �97#�(��%#�6 79:$���

8G3G>G/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G>G3G �6���.�%0�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G>G8G L��������7� �(� �(2�$"�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3GBG � % ' % # � � 7 A � � 9 %  2 � � $ % � # � 6  % 2 � 4 �  % # � � : ( % �

8G3GBG/G �7(&��) � /
.2��� �(�#7%2:��� $%� 7$#(& 7%� #%���"()� $%� ��99+ #�6 %2�  �$#7#(%2:���  6�!7 ��0

8G3GBG/G/G �6�!7 � #�� &2��

27!+�%� .�!�0�  ��"!��� GGGGGGGGGGGGGGGG K��� 79+�G GGGGGGGGGGGGGGGGG K��� 2:$G GGGGGGGGGGGGGGGG K���

�%!+�%� .��!�0�  ��"!��� GGGGGGGGGGGGGGGG K��� 79+�G GGGGGGGGGGGGGGGG K��� 2:$G GGGGGGGGGGGGGGGG K���

�(��+�%� .�C!%0�  ��"!��� GGGGGGGGGGGGGGGG K��� 79+�G GGGGGGGGGGGGGGGG K��� 2:$G GGGGGGGGGGGGGGGG K���

./0 L%�$(+47��% ���% '7� % �67%G

.30 L&'7��% � ����"G

������			 � ==C8,��& �2� �4�27(&'� �)� ��()��*#1� ��%���"�)�
�



<���+�%� .��!�	0�  ��"!��� GGGGGGGGGGGGGGGG K��� 79+�G GGGGGGGGGGGGGGGG K��� 2:$G GGGGGGGGGGGGGGGG K���

�F��F^�  ��"!��� GGGGGGGGGGGGGGGG K��� 79+�G GGGGGGGGGGGGGGGG K��� 2:$G GGGGGGGGGGGGGGGG K���

<���+�%� .�30�  ��"!��� GGGGGGGGGGGGGGGG K��� 79+�G GGGGGGGGGGGGGGGGG K��� 2:$G GGGGGGGGGGGGGGGG K���

�'(��:� �:(%� .��& !4& 4
/�0�  ��"!��� GGGGGGGGGGGGGGGG K��� 79+�G GGGGGGGGGGGGGGGG K��� 2:$G GGGGGGGGGGGGGGGG K���

8G3GBG/G3G �$���"(��.@7�0

8G3GBG/G3G/G �+(#�.@7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3GBG/G3G3G �6���.@�%0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3GBG/G8G ]997� �9�(�4�(&7� .�� :�7% 74�(2�$"0

8G3GBG3 �7(&��) � 3
.2��� �(�#7%2:��� $%� 7$#(& 7%� #%���"()� $%� ��99+ #�6 %2�  �$#7#(%2:���  6�!7 ��0

=G : 4'"� �&.�!3&�

=G/G �:$% �� ��6�) � <�9<&')� #�% 2:$% �7� $)�&7� ���&$2���� #�% #97% &2����  7  �: � 27 �� �7#(+  �27&� "
���& ��%�� '7'�2:���
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

=G3G �9&2�#7� ���4�(+� "C#�% (6!2% �� ./0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

-G �2)���& &'01.�6�� E�4'" $%& �%'��5 �� &'01.�6�� �� )(%',5 &F

-G/G 4���� ����*�
��� 

�%/����C '��
- ��
�� '
� .���
�
 B 
����'- ��
�� '
� .���
�
 B ��
�� ���
� ��
.���
 B /���� ����*�
�
 ����������:��
�� ./0

-G3G ���+'� 79:$��� ��+497A��

-G3G/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

-G3G3G �6���.�%0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

-G8G ��2�69�C'%+$(�22� �(���(7&�� ��+497A�� ./0 .30� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

-G=G T(���� ��+497A�� .30� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG <�!2�& �(� ��� ���&  7  �(�4:� GGGGGGGGGGGGGGGGGGGGGG ,1�
#�% ��$ GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG '$*

-G-G 1��
������9� �����:��

-G-G/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

-G-G3G �6���.�%0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

-G-G8G �6!2% � '%+#7���� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ��

-GDG ��//
�/
��
��*��9��

-GDG/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

-GDG3G �6���.�%0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

DG �6"(.%)�4� �%'"2��'"� &(4 �"' �%'��5 &

� #%���"(�� ���<+997��%  7 '�#%2" 2�5& 27 �� <��!��%#+ 2: � ��� ���%��6���% $%� �� 97%���($&� ���
#%���"(� .�G�G ��72% �"(��� ���9&� �7(�6� #9�0� ��)� �(� '%�(&57��%  �%� #�% ��� �%�  ��!"#7� 97%���($&��
#��+ ��� �'�$&� BEC/3D,C��� .80� ��)� �(�����%"!�#7 �797���&� ��� ��� �'�$&� ,>C3/C�� .=0� ��(+(��2� �&
#74+9�%� -G/G/G

./0 L%�$(+47��% ���% '7� % �67%G

.30 L&'7��% � ����"G

.80 �� �8>- ��� 8/G/3G/,BE�  G =DG

.=0 �� � /3- ��� /DG-G/,,>�  G 8/G

� ����	 ������			��& �2� �4�27(&'� �)� ��()��*#1� ��%���"�)�
�



DG/G =������'� �9�
 ��� ��9��� 

 ��
�9�
�
� 	�
 �� ����
	�	* ��� ��'��*�

	� � 7$#��+ �� � �)� <��!��%#1� 2: )� 7�& ��� #9&��� '�#%2"� 7&��% �'6���� " �'�#%2�� ���9�$&57��% �
���((�4127�� ��� ���+ % �6� #�% �4�%(7&��% ��� �� 27�(�627�� % �6 ��� #%���"(� #�!�9� ��� �7(%��" 97%@
���($&�� ���.)�0 #6#9��.)�0 '�#%2"�G

DG3G =������'� �9�
 ��� ��9��� 

 
%
����
�
� 	�
 �� ��
�
	�	* ��� ��'��*�

�� <��!��%#+ 2: � ��� ���%��6���% $%� �� 97%���($&� ��� ��"2���� #�% 2��� .�G�G �7(� �2�%7 �"��  6 ��2�
#9%2��% 2�6� #9�G0 �4�%(�6���% $%� �� '%7A�$)$" ��� '�#%2"�G �4� �� �� <��!��%#+ 2: � '7� 2��(�6� ��
�4�%(7!�6�� ���9�$&57��% � ���((�4127�� ��� ���+ % �6� #�% �(� �&!7��%  �� 27�(�627�� % �6 ��� #%���"(�
#�!�9� ��� �7(%��" 97%���($&�� ���.)�0 #6#9��.)�0 '�#%2"�G

>G �#�(.� +�&�%�*� (.� "1" !�� $%& �%� )#',5��� 3"�%�5�

>G/G D�������������
� /��

��'-

>G/G/G �+(#�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

>G/G3G �6���� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

.	��4:(7��% � 7#��� �%�&� ���9�$&� 79�&��  �� 27&$2�� �� �� 9%����%#� ���27%$�67��% 27 �� #�6 %2�0� GGGGGGGGGGG

>G3G $���/���-� ��� /
�.�
�� '�
��� 
�- ��
 '�
��*�
 �

 ��������

� % �6� ��� ���((�4+��% ��� �� <��!��%#+ 2: � �(:�7% �� ���9�$&57��% 2����

N �� �� <��!��%#+ 2: � ��� ���%��6���% $%� �� 97%���($&� ��� #%���"(� '7� 7&��%  ��'7'72:�� 2R ����� "C
#�%

N �� �� <��!��%#+ 2: � ��� '7� ���%��6���% $%� �� 97%���($&� ��� #%���"(� 7&��%  ��'7'72:�� 2R �����

>G3G/G 	(&!2� � #�% '%�#(%�%#+� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

>G3G3G 	��((�4� � % �6��  7 '%+4�(7� ���47(�27�7�  �(�4:� ��� #%���"(��

�A��9% 2��

	��((�4127�� % �6� .'(0  7 '%+4�(7�  �(�4:� ��� #%���"(�


(�'���(7&�
T�2�9:�
 �(�4:�

���9:�
 �(�4:�

��(�4:� 	 ./0
��(�4:�

 ./0

��(�4:� H ./0
��(�4:�

���4�(+� .30

$�*�


��!��%#+ 2: � ���
���%��6���% $%� ��
97%���($&� ���
#%���"(� .�4�%(7&��%
��� �� 27�(�627��
% �6 ��� #%���"(�0
<9G #74+9�%� DG/G

$�>�


��!��%#+ 2: � ���
'7� ���%��6���% $%�
�� 97%���($&� ���
#%���"(� .�(� �&!7��%
 �� 27�(�627�� % �6
��� #%���"(�0 <9G
#74+9�%� DG3G

./0 L�#%2" 
 �G

.30 ���� '�#%2" 
��G

������			 � ==C=/��& �2� �4�27(&'� �)� ��()��*#1� ��%���"�)�
�



BG �(%34)�%� �"# �%'��5 &

BG/G $���-���� ��� '�
��*�
 ./0

T�2�9:�  �(�4:� �0���� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ,1�

���9:�  �(�4:� �06��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ,1�

$%� #6#9��� 
 � #�% 
�"


(�'���(7&��

��(�4:� 	� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ,1�

��(�4:� 
� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ,1�

��(�4:� H� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ,1�

$%� ��� #6#9� 
��

��(�4:� ���4�(+�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ,1�

BG3G E���� '�
��*�
 _27�(%:��%  624)�� 27 ��� '%��+A7%� �%� �'�$&�� BEC/3D,C��� .30� ��)� �(�����%"!�#7 �7@
97���&� ��� ��� �'�$&� ,>C3/C�� .80`�  7 '(

��(�4:� #%���"(�


(�'���(7&� ��(�4:� 	 ./0 ��(�4:� 
 ./0 ��(�4:� H ./0
��(�4:�

���4�(+� .30

$���

� �6� 27�(�627��  7
#9&�� '�#%2"�

$�*�

� �6� ��� ���((�4+��%
��� �� <��!��%#+ 2: �
���  ��':����% $%� ��
'�#%2" .#74+9�%� DG/0

N �� :���� '%� ��'7!7&

N �� '7� :����
'%� ��'7!7& E E E E E

$�>�

� �6� ��� ���((�4+��%
��� �� <��!��%#+ 2: �
��� �4�%(�6���% $%� ��
'�#%2" .#74+9�%� DG30

N �� �(� �(��!�6�

N �� '7� �(� �(��!�6� E E E E E

$�0�

��!�(" % �6� #%���"(�
Y $���8$�*�G$�>�

./0 L�#%2" 
 �G

.30 ���� '�#%2" 
��G

./0 �(� '%�(&57��% � ����"� � ���&� �(:�7% �� #�2�&�7��% 27��A6 [ 8K �)� �%21� ��� '�91�7% � #��� #7�� �"�G

.30 �� �8>- ��� 8/G/3G/,BE�  G =DG

.80 �� � /3- ��� /DG-G/,,>�  G 8/G

� ����� ������			��& �2� �4�27(&'� �)� ��()��*#1� ��%���"�)�
�



BG8G 3�������� ��

�-������ ����

�% (�!2& 7%� ��� '���2�2:�(�� $%� �%� '�#%2:� 
 � #�% 
�" #�% $%� ��� #6#9� ���4�(+� ��� '�#%2"� 
��
<� &5����%  ��� #�!�(" % �6 ��� #%���"(� $.00 #��+ �� #74+9�%� BG3G ���% �+��% � ����!:�� � ��� #%���"(�
 ��� #9&�� '�#%2"� ��� #�!�(:�  ��!"#7�G ���� �7(&��) � ���"� �% $.�0 #�% $.00 ����&5����%G 	� �
97%���($&� ��� 2����"� 7&��% �'6���� " �'�#%2� ��� #�!�(:�  ��!"#7�� �% (�!2& 7%� ��� '���2�2:�(��
'%�(!1�����% $%� #�!�(:�  ��!"#7� 27 �� <�"!7%� ��� ��)�:() �6���

BG8G/G L � # % 2 : � 
  � # � % 
 �"

�% (�!2& 7%� ��� '���2�2:�(�� ���9�$&5����%  624)�� 27 ��� �6�� ��� ��(�(�"2���� ���& �(� +(��2� �&
#74+9�%� /G3G

�� � �%�&� 4�(�&�
��(�4:� #%���"(�


(�'���(7&� ��(�4:� 	 ��(�4:� 
 ��(�4:� H

/E N

3- N

-E N

>- N

/EE N

BG8G3G L � # % 2 " 
��

	� � #%���"(�� '7� '�#%2+57��% ��� #�!�(:�  ��!"#7�� � '%�(!)�%#�� �6��� $%� �� 27���(��" ��� 27�(�6@
27��� % �6�� " ��� 27�(�627��� :($�� ��� #6#9��� ��)� ���+ �(� '%�(&5����%  624)�� 27 �� ��(+(��2�
���� �(� +(��2� 3� #74+9�%� 3�  7 #�!�(" % �6 " #�!�(� :($� #6#9��� ���<+997��% ��� ��� #��� #7�� �"
��� #%���"(� $%� ��  6��9� ��� �7(%��"� 97%���($&�� ��� #6#9�� �(�� :$#(% � ��� ��� �7��%#" ���(7 &�G

������			 � ==C=8��& �2� �4�27(&'� �)� ��()��*#1� ��%���"�)�
�



���������
 �

����	 T	�	���������	 ��� ����	� ���������

/G �"%'*� (& 0��� "%

/G/G �6#9�� #�6 ��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G3G U�#�%#� 2: �� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G8G 	(%!2�� #�9&�'()� ./0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G=G 	��2%#" 27�����% � #�9&�'(��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G-G �:!�'�� ���((�4� �� �:(�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/GDG �6���C �7'%� 2�� !�9+2�� #�6 ��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G>G 
�9<&'� #�% !�(&'� N '%+��A�� '%� �+ 7%� #�% �(%!2��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/GBG �6 ��2� #�� &2��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G,G �6 ��2� ��+497A�� .#%���"(7� �7(&��0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G/EG L%+4�(�  ��%�7&��

N ��#�%#�  6 ��2� 4�(�&�� ./0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

N ���#�#9�4�(&� #�� �7(&)� ./0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

N :$�� � �7(�6C$�9+#�)2� ./0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

N :$�� � �:(� ./0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G//G �7�7�7A7($� &� #�� �7(&)� ./0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

	��'7%#�%#+  ��%�7&� ����2�%������ ." 2%#(��7(�� $%� �� 2��(%#� #%���"(�0 9�$��� '���2%#�����  � �"2�@
���C��(��" #�� &2�� ��+ '%�'(�2" 72<�9���  624)�� 27 ���.����0 �(%!2�.�6�0 ��� #�2�69��� GGGGGGGGGGGGGGGGGGGGGGGG

3G ��"%/�!& ��� )�% 0� �%'��5 +'

3G/G S��2�  7%(+� #%���"()� ��&579� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G/G/G �(�'%�$(�4:� �)� #%���"()� ���  7%(+� ���"��

���(%#�� #%���"(��

�6��� �%���"(�

	(%!2�� #�9&�'()�

���2� �%#:�  �(�4:� .,1�0

��(��" #�� &2�� ��+ '%�'(�2" 72<�9�� .�)30

���2� �%#" #�!�(" % �6� .'(0

��(�4:� 2:$% ��� (��"� .,1�0

��(��" #�� &2�� ��+ '%�'(�2" 72<�9�� .��30

�:$% �� (��" .��0

��(�4:� <(�'���(7&�� .,1�0

�7�����% � #�9&�'(�� .K ��� 2��(%#�6 #%���"(�0 /EE

./0 S��% '7� % �67% 7�% �2�&�7��% ���9�$)�G

� ����� ������			��& �2� �4�27(&'� �)� ��()��*#1� ��%���"�)�
�



3G3G S��2� ���  7%(+� #%���"()� �7(&��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G/G �(�'%�$(�4:� �)� #%���"()� ���  7%(+� ���"��

���(%#�� #%���"(��

�6��� #%���"(�

	(%!2�� #�9&�'()�

���2� �%#:�  �(�4:� .,1�0

��(��" #�� &2�� ��+ '%�'(�2" 72<�9�� .�)0

���2� �%#" #�!�(" % �6� .'(0

��(�4:� 2:$% ��� (��"� .,1�0

��(��" #�� &2�� ��+ '%�'(�2" 72<�9�� .��30

�:$% �� (��" .��0

��(�4:� <(�'���(7&�� .,1�0

�7�����% � #�9&�'(��
.K ��� 2��(%#�6 #%���"(�0

/EE

T(����  �%�!"(�

��" 
#"

	��9&� �:(� ��&C��%

�(�$2��%#" (�" ���9&�� �:(�

������			 � ==C=-��& �2� �4�27(&'� �)� ��()��*#1� ��%���"�)�
�



���������
 �

����	 T	�	���������	 ��� ����� ��������� ��� ����	� ./0

/G �� %$ &15 �"# �%'��5 &

/G/G ���� #7�� �"�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G3G �)'%#�� ��� #%���"(� ��� ��� #��� #7�� �"� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G8G �6#9��� �:  7(%� '%�'(�2:� 72<�9�� C '6� '%�'(�2:� 72<�9�� .30

/G=G 	(%!2�� #�% '%+��A� �)� #�9&�'()�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G=G/G L%+27�(��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ��

/G=G3G L%�'(�2" 72<�9��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ��

/G=G8G �7%(+ ��+497A��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G-G ��<% 2�� #%���"(�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG /�3

/GDG �$#�27�(%#�� 9�$��  �2�&7 �� .80� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G>G ��:'%�.�0 ��� !�9+2�� #�6 �� #�% ��� #74�9"� 72<�9��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/GBG �9+�% �7� '%���2:� �)� !�(&')� 7% �$)$"� #�% 7A�$)$"�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG /�-

/G,G ��(�4:� <(�'���(7&��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ��08�

/G/EG �:$% �� #�!�(" % �6�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG '(  7 GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ��08�

/G//G �:$% ��� 7�%�(7��27��� �(%!2��  �(�41� #%���"(�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ��08�

/G/3G �:$% �� #�!�(" (��"� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ��  7 GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ��08�

/G/8G 1�����
 '
����? ��+497A� 27  �2�&7 �C7�%<�99�27�� ��+497A� .30

/G/=G )
�����? �7�(:9�%� ��&579C�$(�:(%�C4� %#� �:(%� �C4� %#� �:(%� ��4� %#�  :(%� !� .30

/G/-G 1�����
 ;����

/G/-G/G � $ ( �� � # � �

/G/-G/G/G �&'�� �$(�6� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G/-G/G3G 	��9&�.7�0 #�#9�4�(&��� ��%C��% .30

/G/-G/G8G T�(�#��(% �%#+ " 2+(#�.@7�0 #�% �6���.@�%0 .�� :�7% 74�(2�$"0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G/-G/G=G ��: �.7%�0 27�+'� �� ��� #&�� �� .�� :�7% 74�(2�$"0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G/-G3G 	 7 ( ��� # � �

/G/-G3G/G 	�72% �"(��� ��&C��% .30

/G/-G3G3G T�(�#��(% �%#+ " 2+(#�.7�0 #�% �6���.�%0 .�� :�7% 74�(2�$"0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G/-G3G8G ��: �.7%�0 27�+'� �� ��� #&�� �� .�� :�7% 74�(2�$"0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G/DG $������-��
� �����'�
��
 
�- ��
 '
�
�'��
��*

/G/DG/G �$(���#��� �:$% �� !7(2�#(� &�  ��  ��2%� 7A�'��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG �

/G/DG3G 	7(���#���

��27&� ���4�(+�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

./0 ���<+997��% $%� #+!7 #%���"(�  7%(+�G

.30 L%�$(+47��% ���9�$)�G

.80 �(� '%�(&57��% � ����"G

� ����� ������			��& �2� �4�27(&'� �)� ��()��*#1� ��%���"�)�
�



�:$% �� !7(2�#(� &�  ��  �27&� ���4�(+�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG �

/G/DG8G �:$% �� !7(2�#(� &� ��� �:(�  ��  ��2%� 7A�'�� ��� 7�'%+27 �� �6#�� 7% �$)$"� .�� ��+(�7%0� GGGGGGGGGGGGGGGG �

/G/DG=G �:$% �� !7(2�#(� &� �)� #�� �7(&)�  ��  �27&�  ���(2�$"� ��� .�)�0  )9"��.)�0 7A+�2% �� 27 ��� .�%�0
7A)�7(%#".:�0 49+��5�.7�0 ��� .�)�0 ��99��9"�.1�0 ��� 7A�$)$"� " ��� .�)�0  �(�<%9� �2�%7 �" .1�0� GGGGGGGGGG �

/G/DG-G X7(2�#(� &� #�� &2��� 79+�% �� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG �� 2:$% �� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG �

$%� ���� #%���"(7� ��&579  ��� 7& �'� ��� ���9&�� :$�� ��� $%� ���� #%���"(7� 4� %#�6 �7(&��  �� �79%#�
 �+'%� ��� (�!2% �" �&7 ��

/G/DGDG �&7 � #�� &2��� 79+�% ��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG '$*& 2:$% ��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG '$*

 �� �79%#�  �+'%� ��� (�!2% �" �&7 ��� 2��� $%� #%���"(7� 4� %#�6 �7(&��

/G/DG>G X7(2�#(� &� 9%����%#�6� 79+�% �� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG �� 2:$% ��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG �

/G/>G 1�������*�? ��&C��% ./0

/G/>G/G �+(#�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G/>G3G �6���� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G/>G8G �7(%$(�4" ���  � �"2���� .�G�G 2:$% �� �&7 � �(�4�'� &��� <�9<&'� 79:$��� ��7( �2�&7 ��� �� ��+(�7%0�
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

/G/>G=G ��'%+27 �� �6#���� ��&C��% ./0

/G/BG 1�����
 ���
	�	*�

�:$% �� 7�%�(7��27�� ����&7 � ���((�4� ��  �%� ���2� �%#:�  �(�4:� ��� #%���"(� #�% ��� 4�(�&� /EEK�
��)� �(� '%�(&57��%  �%� #�% ��� �%�  ��!"#7� 97%���($&�� #��+ ��� �'�$&� BEC/3D,C��� .30� ��)� �(���@
��%"!�#7 �797���&� ��� ��� �'�$&� ,>C3/C�� .80�
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG '$*

/G/,G 1�����
 ���������

�:$% �� 7�%�(7��27�� ���&!9%�� 7A+�2% ��  �%� ���2� �%#:�  �(�4:� ��� #%���"(� #�% ��� 4�(�&� /EEK�
��)� �(� '%�(&57��%  �%� #�% ��� �%�  ��!"#7� 97%���($&�� #��+ ��� �'�$&� BEC/3D,C��� .30� ��)� ���" �(�@
����%"!�#7 �797���&� ��� ��� �'�$&� ,>C3/C�� .80
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG '$*

T)(��%#�����  � �"2���� 7A+�2% ��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG /�3

3G �1& �"@4��'& �*� & �&�0 ��� &��")1&% %�5�  2(&')��

3G/G L%+��A� ���#6#9) �� �)� �7(&)� ���  �(�4�9�!�9+2�� .�7(%$(�4" #�%  �:'%�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G �(� !7�7� ���%((�����%#:� '%��+A7%� .74� �� ��+(���� #�% '7� #�96������% ��� +99� 7�%#74�9&'�0 GGGGGGGGGGGGGGGGG

3G3G/G ����9��%#�� 27���(��:��� ��&C��% ./0

3G3G/G/G 	(%!2�� #���9��%#1� 27���(��:)� #�%  ��%�7&)�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G/G3G L%� �+ 7%��  �"2� #�% �)(��%#����� ���.�)�0 #���9��%#�6.1�0 27���(��:�.)�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G/G8G �&'�� #���9��%#"� '(+ ��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G/G=G �9%#" $�2) � 27 ��96�%2� 2:��99�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G/G-G ��7�%#"  �$#:��() �� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G/GDG ��� �()2� .'�2" #�% �9%#�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G/G>G ��#������  ��%�7&��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

./0 L%�$(+47��% ���% '7� % �67%G

.30 �� � 8>- ��� 8/G/3G/,BE�  G =DG

.80 �� � /3- ��� /-G-G/,,>�  G 8/G

������			 � ==C=>��& �2� �4�27(&'� �)� ��()��*#1� ��%���"�)�
�



3G3G/GBG �&'�� �7(%<9"2���� #���9��%#�6.1�0 27���(��:�.)�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G/G,G X: � ���.�)�0 #���9��%#�6.1�0 27���(��:�.)�0 . �27&� #�% ��� �� � ���4�(+�  �� $(�22" 7A+�2% ��0� GGGGGGGGGG

3G3G3G 	% !��"(�� �A�$����� ��&C��% ./0

3G3G3G/G �6���� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G8G �$�� � �:(�� ��&C��% ./0

3G3G8G/G �6��� .�+92) � �:(�� ���9&� �:(�� #G9�G0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G=G 	��#�#9�4�(&� #�� �7(&)� 
#"H ��&C��% ./0

3G3G=G/G T�(�#��(% �%#+ .��(��" #G9�G0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G-G ��$&'�  )2��%'&)�� ��&C��% ./0

3G3G-G/G L%� �+ 7%��  �"2� #�% �)(��%#����� ��� ��$&'��  )2��%'&)�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G-G3G �6��� #�%  �7'%� 2�� ��� ��$&'��  )2��%'&)�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G-G8G X: � .��� �� � ���4�(+�  �� $(�22" 7A+�2% ��0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3G-G=G �:!�'�� "  6 ��2� ���$:��� ��� �7(%$(�4" "C#�%  �:'%�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

3G3GDG ]99�  � �"2���� ��&C��% ./0

3G3GDG/G �7(%$(�4" #�% 97%���($&�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G 
 "1"3")!& �&#)!�"#

8G/G )�
��*��� 
��:�/

8G/G/G 	��9&� �(�4�'� &��

�&7 � .30� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG '$* " ��(�#��(% �%#" #�2�69� ./0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G3G � 6  � � 2 � : $ � �  � �

8G/G3G/G 	��9&�

8G/G3G/G/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G3G/G3G �6���.�%0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G3G/G8G ��(��"�GZG ��3 .30 ��+ '%�'(�2" 72<�9��  7  �(�4:� #%���"(� GZGG ,1� $%� �9"(� :$�� �� "
��(�#��(% �%#" #�2�69� ./0 .30� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

	��4:(7��% � �(� %2���%��2:�� 2:!�'��� 7�& ��� #%���"(�C7�& ��� #9&��� ��� ���9&�� ./0

	� ��+(�7% (�!2% �"� �&7 �� 7% �$)$"� ���4:(7��% � ��(�#��(% �%#" ��(��" #�� &2�� #�% �&7 � ��7(�(�4�@
'� &��  7  ��+(�� � 27 �%�  �(�4:� ��� #%���"(�G

8G/G3G/G=G �(���(7&� :$�� ��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G3G/G=G/G ��2�69� �(���(7&�� :$�� �� .30� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G3G/G=G3G T(����  ���%#"� :$�� �� .30� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G3G3G �)9��1 7%� :$�� ��

8G/G3G3G/G �"#��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ��

8G/G3G3G3G � )�7(%#" '%+27�(��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ��

8G/G3G8G �$���"(��.7�0

8G/G3G8G/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G3G8G3G �6���.�%0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G3G8G8G I�&7 � ���&$2����J GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG '$*.30 " ��(�#��(% �%#" #�2�69� ./0 .30 GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

./0 L%�$(+47��% ���% '7� 74�(2�57��%G

.30 �(� '%�(&57��% � ����"G

� ����% ������			��& �2� �4�27(&'� �)� ��()��*#1� ��%���"�)�
�



8G/G3G=G ��!2% �"�  �(�41�

8G/G3G=G/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G3G=G3G �6���.�%0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G3G=G8G ��(�4:� :��(A�� ��� '%�#��"� ��� �(�4�'� &�� ��� �9"(7� 4�(�&�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ,1�

8G/G3G=G=G �:$% ��� �(%!2��  �(�41� +�7� 4�(�&��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ,1�

8G/G3G=G-G ��(�4:� <(�'���(7&��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ,1�

8G/G8G � 6  � � 2 � 7 # # & � �  � � � � � ( � 6 # % � � � " ( �

8G/G8G/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G8G3G �6���.�%0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G8G8G �7(%$(�4"� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G8G=G 
��!��%#� 2: � 7##&�� ���

8G/G8G=G/G �+(#�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G/G8G=G3G �6���� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G )�
��*��� 
����� ./0

8G3G/G ��6 %2�� 4� %#� �:(%�C�$(�:(%� .30

8G3G3G ��!2% �"�.:�0 �&7 �� " 7A��2% �"(��C(�!2% �"�.7�0 �&7 �� .30

8G3G3G/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G3G3G �6���.�%0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G3G8G 	(%!2��  ��'&)� 27&) �� ��� �&7 ��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G3G=G �&7 � �79%#�6  ��'&��� 79+�% �� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG '$*� 2:$% ��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG '$*

8G3G3G-G 	(%!2�� #6(%)�  �27&)� �(� �(2�$"�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G3GDG 	(%!2��  �27&)� �(� �(2�$"� <(�'���(7&��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G3G>G 	(%!2�� �% ����&� ��  624)�� 27 /,,,C,DC��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G8G �6 ��2� �(�4�'� &�� #�� &2��� 2��+'� ��+27%A��C:$�� � �7(&��C:$�� � �$(�6C��7�!7&�� :$�� � .30

8G3G8G/G �6!2% � ��� ���9�$&�� ��� 2&$2����� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G8G3G �7(%$(�4"  � �"2���� "C#�% '%+$(�22� #�%  �:'%�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G8G8G 	(%!2�� �% ����&� ��  624)�� 27 /,,,C,DC��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G=G ���+'� ��+27%A��

8G3G=G/G 	(%!2��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G=G3G �+(#�.@7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G=G8G �6���.�%0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G=G=G X: �� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G=G-G L��������7� �(� �(2�$"�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G=GDG 	(%!2�� �% ����&� ��  624)�� 27 /,,,C,DC��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G-G �$�� �  ��  ��2%� 7% �'�� ��� ��99��9"�

8G3G-G/G �$�� �� :��  �27&�C��99��9+  �27&� .30�

8G3G-G3G �$�� ��  ��7�"�C �$�(��%#"C'%�'��%#" .30

8G3G-G8G �A��9% 2�� :$�� ���

./0 H%�  � �"2��� '%�4�(7�%#"� '%�2�(4) �� '&'7��% % �'6��2� �9�(�4�(� � .$%� ��  �27&� 8G30G
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�



8G3G-G8G/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G-G8G3G �6���.�%0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G-G8G8G L��������7� �(� �(2�$"�� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G-G8G=G 	(%!2�� �% ����&� ��  624)�� 27 /,,,C,DC��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G-G=G 	��9&� �(�4�'� &�� .�� ��+(�7%0�

8G3G-G=G/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G-G=G3G �6���.�%0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G-G=G8G 	(%!2�� �% ����&� ��  624)�� 27 /,,,C,DC��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G-G-G �$���"(��.7�0

8G3G-G-G/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G-G-G3G �6���.�%0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3G-G-G8G 	(%!2�� �% ����&� ��  624)�� 27 /,,,C,DC��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3GDG ]27 � :$�� �

8G3GDG/G 	��9&� :$�� ��C(�!2% �"� �%: �� ./0

8G3GDG/G/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3GDG/G3G �6���.�%0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3GDG/G8G T(���� :$�� ��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3GDG/G=G 	(%!2�� �% ����&� ��  624)�� 27 /,,,C,DC��� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3GDG3G �$���"(��.7�0

8G3GDG3G/G �+(#�.7�0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

8G3GDG3G3G �6���.�%0� GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG
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//-/ -3�/ ,,�>
//-3 -E�, /EE
//-8 -3�3 ,,�>
//-= -/�- ,B�8
//-- -/�- =>�3
//-D -E�B >B�=
//-> -E�8 B8
//-B -E�8 8/�>
//-, =,�8 8/�8
//DE =B�B 3/�-
//D/ =>�B -,�=
//D3 =B�/ >>�/
//D8 =B�= B>�D
//D= =,�D B>�-
//D- -/ B/�=
//DD -/�D DD�>
//D> -8�8 D8�3
//DB --�3 D3
//D, --�> =8�,
//>E -D�= 8E�>
//>/ -D�B 38�=
//>3 -> I�J
//>8 ->�D I�J
//>= -D�, I�J
//>- -D�= =
//>D -> 38�=
//>> -D�= =/�>
//>B -> =,�3
//>, ->�> -D�D
//BE -B�D -D�D
//B/ -B�, D=
//B3 -,�= DB�3
//B8 -B�B >/�=
//B= DE�/ >/�8
//B- DE�D >,�/
//BD DE�> B8�8
//B> DE�> >>�/
//BB DE >8�-
//B, DE�3 --�-
//,E -,�> -=�=
//,/ -,�B >8�8
//,3 -,�B >>�,
//,8 -,�B >8�,
//,= DE >D�-
//,- -,�- B3�8
//,D -,�, B3�B
//,> -,�B D-�B
//,B -, =B�D
//,, -B�, D3�3
/3EE -,�/ >E�=
/3E/ -B�, D3�/
/3E3 -B�= D>�=
/3E8 -B�> -B�,
/3E= -B�8 ->�>
/3E- ->�- ->�B
/3ED ->�3 ->�D
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/3E> ->�/ =3�D
/3EB -> >E�/
/3E, -D�= -,�D
/3/E -D�> 8,
/3// --�, DB�/
/3/3 -D�8 >,�/
/3/8 -D�> B,�>
/3/= -D B,�=
/3/- -D ,8�/
/3/D -D�= ,8�/
/3/> -D�> ,=�=
/3/B -D�, ,=�B
/3/, -> ,=�/
/33E ->�> ,=�8
/33/ ->�- ,8�>
/333 -B�= ,8�3
/338 -B�> ,8�3
/33= -B�3 ,8�>
/33- -B�- ,8�/
/33D -B�B BD�3
/33> -, >3�,
/33B -B�3 -,�,
/33, ->�D B�-
/38E ->�/ =>�D
/38/ ->�3 >=�=
/383 -> >,�/
/388 -D�> D>�3
/38= -D�B D,�/
/38- -D�, >/�8
/38D -> >>�8
/38> ->�= >B�3
/38B ->�8 >E�D
/38, ->�> D=
/3=E ->�- --�D
/3=/ -B�D =,�D
/3=3 -B�3 =/�/
/3=8 -B�B =E�D
/3== -B�8 3/�/
/3=- -B�> 3=�,
/3=D -,�/ 3=�B
/3=> -B�D I�J
/3=B -B�B I�J
/3=, -B�B I�J
/3-E -B�> I�J
/3-/ -,�/ I�J
/3-3 -,�/ I�J
/3-8 -,�= I�J
/3-= DE�D 3�D
/3-- -,�D I�J
/3-D DE�/ I�J
/3-> DE�D I�J
/3-B -,�D =�/
/3-, DE�> >�/
/3DE DE�- I�J
/3D/ -,�> I�J
/3D3 -,�D I�J
/3D8 -,�B I�J
/3D= -,�D =�,
/3D- DE�/ -�,
/3DD -,�, D�/
/3D> -,�> I�J
/3DB -,�D I�J
/3D, -,�> 33
/3>E -,�B /E�8
/3>/ -,�, /E
/3>3 DE�D D�3
/3>8 DE�- >�8
/3>= DE�3 /=�B
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/3>- DE�D B�3
/3>D DE�D -�-
/3>> D/ /=�8
/3>B D/ /3
/3>, D/�8 8=�3
/3BE D/�3 />�/
/3B/ D/�- /-�>
/3B3 D/ ,�-
/3B8 D/�/ ,�3
/3B= DE�- =�8
/3B- DE�3 >�B
/3BD DE�3 -�,
/3B> DE�3 -�8
/3BB -,�, =�D
/3B, -,�= 3/�-
/3,E -,�D /-�B
/3,/ -,�8 /E�/
/3,3 -B�, ,�=
/3,8 -B�B ,
/3,= -B�, 8-�=
/3,- -B�, 8E�>
/3,D -B�, 3-�,
/3,> -B�> 33�,
/3,B -B�> 3=�=
/3,, -,�8 D/
/8EE DE�/ -D
/8E/ DE�- -E�D
/8E3 -,�- /D�3
/8E8 -,�> -E
/8E= -,�> 8/�=
/8E- DE�/ =8�/
/8ED DE�B 8B�=
/8E> DE�, =E�3
/8EB D/�8 =,�>
/8E, D/�B =-�,
/8/E D3 =-�,
/8// D3�3 =-�B
/8/3 D3�D =D�B
/8/8 D3�> ==�8
/8/= D3�, ==�=
/8/- D8�/ =8�>
/8/D D8�- =D�/
/8/> D8�D =E�>
/8/B D=�8 =,�-
/8/, D8�> 3>
/83E D8�B /-
/83/ D8�D /B�>
/833 D8�= B�=
/838 D8�3 B�>
/83= D8�8 3/�D
/83- D3�, /,�>
/83D D8 33�/
/83> D8�/ 3E�8
/83B D/�B /,�/
/83, D/�D />�/
/88E D/ E
/88/ D/�3 33
/883 DE�B =E�8
/888 D/�/ 8=�8
/88= DE�> /D�/
/88- DE�D /D�D
/88D DE�- /B�-
/88> DE�D 3,�B
/88B DE�, /,�-
/88, DE�, 33�8
/8=E D/�= 8-�B
/8=/ D/�8 =3�,
/8=3 D/�- 8/
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/8=8 D/�8 /,�3
/8== D/ ,�8
/8=- DE�B ==�3
/8=D DE�, --�8
/8=> D/�3 -D
/8=B DE�, DE�/
/8=, DE�> -,�/
/8-E DE�, -D�B
/8-/ DE�> -B�/
/8-3 -,�D >B�=
/8-8 -,�D B=�D
/8-= -,�= DD�D
/8-- -,�8 >-�-
/8-D -B�, =,�D
/8-> -,�/ >-�B
/8-B -, >>�D
/8-, -, D>�B
/8DE -, -D�>
/8D/ -B�B -=�3
/8D3 -B�, -,�D
/8D8 -B�, DE�B
/8D= -,�8 -D�/
/8D- -B�, =B�-
/8DD -,�8 =3�,
/8D> -,�= =/�=
/8DB -,�D 8B�,
/8D, -,�= 83�,
/8>E -,�8 8E�D
/8>/ -,�= 8E
/8>3 -,�= 3-�8
/8>8 -B�B /B�D
/8>= -,�/ /B
/8>- -B�- /E�D
/8>D -B�B /E�-
/8>> -B�- B�3
/8>B -B�> /8�>
/8>, -,�/ >�B
/8BE -,�/ D
/8B/ -,�/ D
/8B3 -,�= /8�/
/8B8 -,�> 33�8
/8B= DE�> /E�-
/8B- -,�B ,�B
/8BD DE�3 B�B
/8B> -,�, B�>
/8BB D/ ,�/
/8B, DE�D 3B�3
/8,E DE�D 33
/8,/ -,�D 38�3
/8,3 -,�D /,
/8,8 DE�D 8B�=
/8,= -,�B =/�D
/8,- DE =>�8
/8,D DE�- --�=
/8,> DE�, -B�>
/8,B D/�8 8>�,
/8,, D/�3 8B�8
/=EE D/�= -B�>
/=E/ D/�8 -/�8
/=E3 D/�= >/�/
/=E8 D/�/ -/
/=E= D/�- -D�D
/=E- D/ DE�D
/=ED D/�/ >-�=
/=E> D/�= D,�=
/=EB D/�D D,�,
/=E, D/�> -,�D
/=/E D/�B -=�B
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/=// D/�D -8�D
/=/3 D/�8 -8�-
/=/8 D/�8 -3�,
/=/= D/�3 -=�/
/=/- D/�8 -8�3
/=/D D/�3 -3�3
/=/> D/�3 -3�8
/=/B D/ =B
/=/, DE�, =/�-
/=3E D/ 83�3
/=3/ DE�> 33
/=33 DE�> 38�8
/=38 DE�B 8B�B
/=3= D/ =E�>
/=3- D/ 8E�D
/=3D D/�8 D3�D
/=3> D/�> --�,
/=3B D3�8 =8�=
/=3, D3�8 8>�=
/=8E D3�8 8-�>
/=8/ D3�B 8=�=
/=83 D3�B 8/�-
/=88 D3�, 8/�>
/=8= D3�, 3,�,
/=8- D3�B 3,�=
/=8D D3�> 3B�>
/=8> D/�- /=�>
/=8B D/�, />�3
/=8, D/�- D�/
/==E D/ ,�,
/==/ DE�, =�B
/==3 DE�D //�/
/==8 DE�8 D�,
/=== DE�B >
/==- DE�3 ,�3
/==D DE�- 3/�>
/==> DE�3 33�=
/==B DE�> 8/�D
/==, DE�, 3B�,
/=-E -,�D 3/�>
/=-/ DE�3 /B
/=-3 -,�- /D�>
/=-8 -,�B /-�>
/=-= -,�D /-�>
/=-- -,�8 /-�>
/=-D -, >�-
/=-> -B�B >�/
/=-B -B�> /D�-
/=-, -,�3 -E�>
/=DE -,�> DE�3
/=D/ DE�= ==
/=D3 DE�3 8-�8
/=D8 DE�= />�/
/=D= -,�, /8�-
/=D- -,�, /3�B
/=DD -,�D /=�B
/=D> -,�= /-�,
/=DB -,�= 33
/=D, DE�= 8B�=
/=>E -,�- 8B�B
/=>/ -,�8 8/�,
/=>3 DE�, =E�B
/=>8 DE�> 8,
/=>= DE�, 8E�/
/=>- D/ 3,�8
/=>D DE�D 3B�=
/=>> DE�, 8D�8
/=>B DE�B 8E�-
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/=>, DE�> 3D�>
/=BE DE�/ =�>
/=B/ -,�, E
/=B3 DE�= 8D�3
/=B8 DE�> 83�-
/=B= -,�, 8�/
/=B- -,�> I�J
/=BD -,�- I�J
/=B> -,�3 I�J
/=BB -B�B E�D
/=B, -B�> I�J
/=,E -B�> I�J
/=,/ ->�, I�J
/=,3 -B�3 I�J
/=,8 ->�D I�J
/=,= -B�8 ,�-
/=,- ->�3 D
/=,D ->�= 3>�8
/=,> -B�8 -,�,
/=,B -B�8 >�8
/=,, -B�B 3/�>
/-EE -B�B 8B�,
/-E/ -,�= 3D�3
/-E3 -,�/ 3-�-
/-E8 -,�/ 3D
/-E= -, 8,�/
/-E- -,�- -3�8
/-ED -,�= 8/
/-E> -,�= 3>
/-EB -,�= 3,�B
/-E, -,�= 38�/
/-/E -B�, /D
/-// -, 8/�-
/-/3 -B�B 3-�,
/-/8 -B�, =E�3
/-/= -B�B 3B�=
/-/- -B�, 8B�,
/-/D -,�/ 8-�8
/-/> -B�B 8E�8
/-/B -, /,
/-/, -B�> 8
/-3E ->�, E
/-3/ -B 3�=
/-33 ->�/ I�J
/-38 -D�> I�J
/-3= -D�> -�8
/-3- -D�D 3�/
/-3D -D�B I�J
/-3> -D�8 I�J
/-3B -D�8 I�J
/-3, -D I�J
/-8E -D�> I�J
/-8/ -D�D 8�B
/-83 -D�, I�J
/-88 -D�, I�J
/-8= ->�= I�J
/-8- ->�= I�J
/-8D -B�8 /8�,
/-8> -B�- I�J
/-8B -,�/ I�J
/-8, -,�= I�J
/-=E -,�D I�J
/-=/ -,�- I�J
/-=3 -,�D E�-
/-=8 -,�8 ,�3
/-== -,�= //�3
/-=- -,�/ 3D�B
/-=D -, //�>
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/-=> -B�B D�=
/-=B -B�> -
/-=, ->�- I�J
/--E ->�= I�J
/--/ ->�/ /�/
/--3 ->�/ E
/--8 -> =�-
/--= ->�/ 8�>
/--- ->�8 8�8
/--D ->�8 /D�B
/--> -B�3 3,�8
/--B -B�> /3�-
/--, -B�8 /3�3
/-DE -B�D /3�>
/-D/ -, /8�D
/-D3 -,�B 3/�,
/-D8 -,�8 3E�,
/-D= -,�> /,�3
/-D- DE�/ /-�,
/-DD DE�> /D�>
/-D> DE�> /B�/
/-DB DE�> =E�D
/-D, DE�> -,�>
/->E D/�/ DD�B
/->/ D/�/ -B�B
/->3 DE�B D=�>
/->8 DE�/ D8�D
/->= DE�> B8�3
/->- DE�= B3�3
/->D DE BE�-
/->> -,�, >B�>
/->B DE�B D>�,
/->, DE�= ->�>
/-BE DE�3 DE�D
/-B/ -,�D >3�>
/-B3 -,�, >8�D
/-B8 -,�B >=�/
/-B= -,�D B=�D
/-B- -,�= >D�/
/-BD DE�/ >D�,
/-B> -,�- B=�D
/-BB -,�B >>�-
/-B, DE�D D>�,
/-,E -,�8 =>�8
/-,/ -,�8 =8�/
/-,3 -,�= 8B�8
/-,8 -B�> 8B�3
/-,= -B�B 8,�3
/-,- -,�/ D>�,
/-,D -,�> DE�-
/-,> -,�- 83�,
/-,B -,�D 3E
/-,, -,�D 8=�=
/DEE -,�= 38�,
/DE/ -,�D /-�>
/DE3 -,�, =/
/DE8 DE�- 3D�8
/DE= -,�D /=
/DE- -,�> 3/�3
/DED DE�, /,�D
/DE> DE�/ 8=�8
/DEB -,�, 3>
/DE, DE�B 3-�D
/D/E DE�D 3D�8
/D// DE�, 3D�/
/D/3 D/�/ 8B
/D/8 D/�3 8/�D
/D/= D/�= 8E�D
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/D/- D/�> 3,�D
/D/D D/�- 3B�B
/D/> D/�> 3>�B
/D/B D3�3 3E�8
/D/, D/�= /,�D
/D3E D/�B /,�>
/D3/ D/�B /B�>
/D33 D/�D />�>
/D38 D/�> B�>
/D3= D/�> /�=
/D3- D/�> -�,
/D3D D/�3 B�/
/D3> D/�, =-�B
/D3B D/�= 8/�-
/D3, D/�> 33�8
/D8E D3�= 3/�>
/D8/ D3�B 3/�,
/D83 D3�3 33�3
/D88 D3�- 8/
/D8= D3�8 8/�8
/D8- D3�D 8/�>
/D8D D3�8 33�B
/D8> D3�> /3�D
/D8B D3�3 /-�3
/D8, D/�, 83�D
/D=E D3�- 38�/
/D=/ D/�> /,�=
/D=3 D/�> /E�B
/D=8 D/�D /E�3
/D== D/�= I�J
/D=- DE�B I�J
/D=D DE�> I�J
/D=> D/ /3�=
/D=B DE�= -�8
/D=, D/ /8�/
/D-E DE�> 3,�D
/D-/ DE�- 3B�,
/D-3 DE�B 3>�/
/D-8 D/�3 3>�8
/D-= DE�, 3E�D
/D-- D/�/ /8�,
/D-D DE�> /8�=
/D-> D/�8 3D�/
/D-B DE�, 38�>
/D-, D/�= 83�/
/DDE D/�> 88�-
/DD/ D/�B 8=�/
/DD3 D/�> />
/DD8 D/�> 3�-
/DD= D/�- -�,
/DD- D/�8 /=�,
/DDD D/�- />�3
/DD> D/�/ I�J
/DDB D/�= I�J
/DD, D/�= B�B
/D>E D/�8 B�B
/D>/ D/ /B
/D>3 D/�- /8
/D>8 D/ 8�>
/D>= DE�, 8�/
/D>- DE�, =�>
/D>D DE�D =�/
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/D>> DE�D D�>
/D>B DE�D /3�B
/D>, DE�> //�,
/DBE DE�D /3�=
/DB/ DE�/ /3�=
/DB3 DE�- /3
/DB8 DE�= //�B
/DB= -,�, /3�=
/DB- -,�D /3�=
/DBD -,�D ,�/
/DB> -,�, E
/DBB -,�, 3E�=
/DB, -,�B =�=
/D,E -,�= 8�/
/D,/ -,�- 3D�8
/D,3 -,�D 3E�/
/D,8 -,�= 8-
/D,= DE�, 33�/
/D,- DE�- /3�3
/D,D DE�/ //
/D,> DE�/ B�3
/D,B DE�- D�>
/D,, DE -�/
/>EE DE -�/
/>E/ DE ,
/>E3 DE�/ -�>
/>E8 -,�, B�-
/>E= -,�= D
/>E- -,�- -�-
/>ED -,�- /=�3
/>E> -,�- D�3
/>EB -,�= /E�8
/>E, -,�D /8�B
/>/E -,�- /8�,
/>// DE�/ /B�,
/>/3 -,�= /8�/
/>/8 -,�B -�=
/>/= -,�, 3�,
/>/- DE�/ >�/
/>/D -,�D /3
/>/> -,�D =�,
/>/B -,�= 33�>
/>/, -,�D 33
/>3E DE�/ />�=
/>3/ DE�3 /D�D
/>33 -,�= 3B�D
/>38 DE�8 33�=
/>3= -,�, 3E
/>3- DE�3 /B�D
/>3D DE�8 //�,
/>3> DE�= //�D
/>3B DE�D /E�D
/>3, DE�B /D
/>8E DE�, />
/>8/ DE�, /D�/
/>83 DE�> //�=
/>88 DE�, //�8
/>8= D/�/ //�3
/>8- D/�/ 3-�D
/>8D D/ /=�D
/>8> D/ /E�=
/>8B DE�D I�J
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/>8, DE�, I�J
/>=E DE�B =�B
/>=/ -,�, I�J
/>=3 -,�B I�J
/>=8 -,�/ I�J
/>== -B�B I�J
/>=- -B�B I�J
/>=D -B�3 I�J
/>=> -B�- /=�8
/>=B ->�- =�=
/>=, ->�, E
/>-E ->�B 3E�,
/>-/ -B�8 ,�3
/>-3 ->�B B�3
/>-8 ->�- /-�8
/>-= -B�= 8B
/>-- -B�/ /-�=
/>-D -B�B //�B
/>-> -B�8 B�/
/>-B -B�8 -�-
/>-, -, =�/
/>DE -B�3 =�,
/>D/ ->�, /E�/
/>D3 -B�- >�-
/>D8 ->�= >
/>D= -B�3 D�>
/>D- -B�3 D�D
/>DD ->�8 />�8
/>D> -B //�=
/>DB ->�- =>�=
/>D, ->�= 3B�B
/>>E -B�B 3=�8
/>>/ ->�> 3-�-
/>>3 -B�= 8-�-
/>>8 -B�= 3,�8
/>>= -, 88�B
/>>- -, /B�>
/>>D -B�B ,�B
/>>> -B�B 38�,
/>>B -,�/ =B�3
/>>, -,�= 8>�3
/>BE -,�D 3,�/
/>B/ -E 3-
/>B3 =E 3E
/>B8 8E /-
/>B= 3E /E
/>B- /E -
/>BD E E
/>B> E E
/>BB E E
/>B, E E
/>,E E E
/>,/ E E
/>,3 E E
/>,8 E E
/>,= E E
/>,- E E
/>,D E E
/>,> E E
/>,B E E
/>,, E E
/BEE E E
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Στροφές [%] ETC
Αστικό οδικό δίκτυο Επαρχιακό οδικό δίκτυο Αυτοκινητόδροµοι

Ροπή [%] Χρόνος [sec]
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σχήµα 19

αέρας

εξαερισµός
εξαερισµόςεφόσον χρησιµοποποιείται EFC

(βλέπε σχήµα 21)

προαιρετικά

προεραιτικά

καυσαέρια
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Χαρακτηριστικά
αδιαφανόµετρου

tp, te [s]

Νοµοθετική
ρύθµιση
tAver [s]

Απαιτούµενος συνολικός χρόνος
απόκρισης φίλτρου Bessel

tF

fc = fc,new

Σχεδιασµός αλγόριθµου του φίλτρου
Bessel
fc, E, K

Υπολογισµός του επαναληπτικού χρόνου
απόκρισης του φίλτρου
tF,iter = t(90 %) – t(10 %)

Ρύθµιση της συχνότητας
διακοπής της
τροφοδοσίας

fc,new = fc * (1 + ∆) Απόκλιση µεταξύ tF και tF,iter

l∆l =
tF,iter – tF

tF

Έλεγχος κριτηρίου επανάληψης

όχι

ναι

l∆l � 0,01

Τελικές σταθερές και τελικός αλγόριθµος
του φίλτρου Bessel

Yi = . . .

Εφαρµογή του φίλτρου Bessel στο
βαθµιδωτό σήµα εισόδου

t(10 %), t(90 %)

Σύστηµα συλλογής
[Hz]

Στάδιο 1

Στάδιο 2

Στάδιο 3

Στάδιο 4

Στάδιο 5

Στάδιο 6

Στάδιο 7

Επανάληψη
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Υπολογισµός της µέσης τιµής αιθάλης για κάθε αριθµό στροφών

Υπολογισµός της τελικής τιµής αιθάλης

SV = 0,43 * SVA + 0,56 * SVB + 0,01 * SVC

SVA =
(Ymax1,A + Ymax2,A + Ymax3,A)/3

SVB =
(Ymax1,B + Ymax2,B + Ymax3,B)/3

SVC =
(Ymax1,C + Ymax2,C + Ymax3,C)/3

Πρωτογενείς τιµές αδιαφάνειας N [%]

Μετατροπή σε συντελεστή απορρόφησης του φωτός k [1/m]

k = – (1/LA) * ln(1 – N/100)

∆ιήθηση µε φίλτρο Bessel

Στροφές Β
Στάδιο

φόρτισης 1

Στροφές Β
Στάδιο

φόρτισης 2

Στροφές Β
Στάδιο

φόρτισης 3

Στροφές ΑA
Στάδιο

φόρτισης 1

Στροφές Α
Στάδιο

φόρτισης 2

Στροφές Α
Στάδιο

φόρτισης 3

Στροφές Γ
Στάδιο

φόρτισης 1

Στροφές Γ
Στάδιο

φόρτισης 2

Στροφές Γ
Στάδιο

φόρτισης 3

Επιλογή µέγιστης τιµής k (τιµή κορυφής) για κάθε αριθµό στροφών και
κάθε στάδιο φόρτισης

Ymax1,A Ymax1,B Ymax1,C
Ymax2,A Ymax2,B Ymax2,C

Ymax3,A Ymax3,B Ymax3,C

Επικύρωση του κύκλου για κάθε αριθµό στροφών
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Κορυφή = 0,5424 m –1
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