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�dt� P[� ��"P�6 �� �Lt� �P�_� OK#� L�E� 
rK#¼
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3#F�5q �O#.OK 
��#dW. �K#J �WF �. P�#e L�̄E� �5\�� ����L�Pq 3#F�5q

�}��" Pz 
�#l�"K 
�#dW. 
�"OL�Q#� 
K#.$ P5X" �"P��" P��" 
VwPB �#J ��L�Pq
PpX Q" 4[zQ#. Q" V2 r �»�� {#X �. "O +#5w ��" �� �4X" ��O «K � ��#> K�-w!
3#F�5q+#5w �4\�� �#J��L�Pq �#�Pq �. #�. 
K�J �e�� �. UL̄t� L�[� �6O#�Q
��#�4X#�X � P�."L6 YO"Rz � 
#��O�$x�> 
#��[wPÇ[~ H�O#6 
¿u"�OK ����L�Pq
�5�W. O#�w �. #���w�z �"PX ��. r#p� � n�5J" K#=�" OK �#J ��L�Pq �w 4X"
D5q 4W�. 
�� L̄t� Æ� �e "O O�wN� ¿�#u� 	��#dW. P�#e L�̄E�
 �$ o¯~�� �
4X"
�L\ �5J#�\ �IW� ��#y� ��#2 P. ���» {#X OK +#5w ��" �4X" �KPw �#�. ��6#J �
4XK �. � 4X" f�pE� �"P�6 �#y[�"K �RwP� ��#I.#5w OK ���� �O#�\ �. �w 
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OK �w 4X" ��#dW. �K#J �WF L�QPq P�#eL�E� �5\�� ����L�Pq 3#F�5q +#5w!
�#dW. 
K�J �e�� �. UL̄t� L�[� �6O#�Q PpX Q" 4[zQ#. Q" V2 r � � �»�� {#X�
�Ç��" ,-X �	�]
 �KKPz�� H�O#6 ��" o�~'6 O��'� � LXO�� �#J ��L�Pq O�`F �.
Q" LÃ�. �w 4X" ��" 
K�\�� {�̄E� �� �. �$ 4.#5w �¯5F � +#5w YO#y� 4�O��'�
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�#\ ��X Q" �� ��"P��"P��" V1X � K#.$P5X" P. VwPB �#J ��L�Pq 4��ÇF �#�Q
� K#�.$P5X" �td�� P. 
4X�" 3#q� {#X �w r �»�» #6 �»�� OK ��p¼ {�̄" U#-Ä
OK �ÇXO���� �5\�� �. �w � ��O «K � ��#> K�-w � �}�"Pz � �#l�"K � K�P�#\ � �#dW.
� 3�O" {Ru � K#.$ s[Ä ��. 4X" �"��F#� ��p¼L�Ä 4��ÇF �O"K" �#�Q#X+#5w!

�KPw�� 4��ÇF � 4X" �K�. �"P�" �R> �#\OK#� � U#-Ä �#\ L�Ä OK
cX̄��6 �y~#X 4p� OK �w K�. U#-Ä �#\ �#��m �}�> Q" VwPB �#J ��L�Pq
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 K�\�� �5J�Pq �zR~ 4Ä#�> �. � �L�KQK �WwPB �#uO#X
4-u#Ä 
�zL�. � 3O#X" ��� � {#X 4p� Q" V2 
VwPB �#J ��L�Pq 
{#F P� OK
��p¼ {�̄" U#-Ä �#\ �#��m Æ}X OK � �L\ �O"L�PJ �5~�K �"O��'� Q" �Ç� cX̄�6
OK 
�L\ |�#� ��OQ �BO�u� ,_�� �. �6#�LJ �#=�"� #. V1X �	� ]
KP�z�� O"Pu
�}.#t� #. 
KPw �}�F U#-Ä �#\ �. �PÇ«� KP«w �"PX" Q" �Ç� �w ��#y�� r �»�� {#X
���� �. � K�. O#.OK OK �#\ �#Ç�KR� Q" Z}l\ 4-X#�� �. �w 4[z�P.�O �#J ��L�Pq
�#\ 
�O#1X �#> ��" Pe#J �. �KP. OK �. �Ç}�� �$ Q" 4��X �. �#> 
U#-Ä �#\ 4�>
oX�� Æ�w �. � KPw ��O «K � �#zPz 4\K ��F#� �#�#�wP6 +�wPX O��'� "O �" U#¯-Ä
{#��w 
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�KP��\ 4���m 4¼Pq 9�#�#�wP6; 
K�. �5q#� �"O YK�>� {#�� �. oÃa

�	�� ]
 �L�KP.�� ,�"�> � n"Pe" Q" 9�";��O � �¯}z � �I}�"
��w ��#> #6 4J"L�"�� �Pe#I� �. "O 4���" � 4q#��� �ÃX�6 �#�#�wP6 3��F
K#.$ vO#-� �Ã}u �~"�F #6 �K#5q" {%��. {#�J � |e#. PÇq +"KPz OK �#d}X �#I�O#u�
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�>�K 3O�� ��X �-6P� OK � L��#XO |5u �. r#���" P� Q" +�J �#�"�> � KO�$ 4J#6
�	�� ]
 �K�. �w!#X Q�O �X #6 �K��� {�R� K�. �Ã}u �IXPq �K OK �w "O

K#.$ vO#-� �Ã}u 4hq#E� �. O#>#u �#��=y�> #. v!#�P2 x�. �}ÄP�2 
{#F P� OK
�O"KPX� ��B �~� 
L�5\#�z 4�� 
K�. �L\ �5J#X �td�� OK ,X#��e �#\ L�Ä Q" �w!

L�5W�"�6��� �Py�K O#w �Ã}u ��OL�" 4hq#E� R> 	�� ]
 �L�5\"L� �O�#X �1X �
�»�� ��Ã� 
�#�Q ��" OK �K�. K�LW� � �P¼#E� K#.$P5X" K#.$ vO#-� �Ã}u �L��K �#=�"
�#� ���� �. �"�P�R> �L�#�Q#. � �}F#X ��"O K�J �w �"KP��� �"O Q" �#J ��L�Pq r
4=�. P-J ��" ��B� �K��� Q#. �Ã}u �. �"O �#�$ O#5[w #. � �KP. YO�� �#�#�wP6 P.4X"
�4J#X �"P��"P��" 
�K"K �y�.P}y�. �-6P� "O �#�2 4~#�" +"�� 
L�XO ®�¯}Ã� �#zOK �. P:"

�	��!]

L�E�P�� L�ÃX L¯�X ��#EĒ_� �w �KP.�#� "O D5q 4W�. �. Æ�KR� 
+#5w ��" OK �"
��Wt6 "L> �[I. �. "O Æ� P� 
+#5w �L�. |_q OK �L̄t� �P�_� OK#� L�E� � rK#¼

�,�6P6 ��L. L�"�KPw!
� VwPB �#J ��L�Pq 4�_I\ � �L�O#y� �. �O#\" �$ OK �w 
�#EĒ_� ��L̄t� ��

�4X" �L\ +#5w P_5I� �qP̄Ã�
� ��W~"���}Ä � O#�e" 4�. |�" � �Pw!" P-�#�2 � L��"LJ Z�#5X #. �w 
�B#-�K ��

�4X" �5\"K �#�. +#5w YO#y� OK "O Y"�R�y�" �L�O#y� K�J V1X 
�L\ Q#m$
� {LÄ �LÃ� 
�'\ �~#Ä �#J {"�F" &L-� Q" �}�=� Pw!M� ��"��Ä #. �5� ��L̄t� ��

���#WF"
�w 
	r �»��
 �P[Ä �W�J �o~" ��X vO#-�~" �#`�O P�\H�O#6 �.� �{�̄" D5q ��

�4X��2 j�u� �. K#.$ vO#-� �Ã}u nP̄_6
�5qO ��w�z |�" �#�� �. �O#w KP� Pp� L_Ç� #. �O#y5X"�J ��Ä"K �.� ���K D5q ��

���KO�$ 4XK �. "O �Ç���}Ä �#d}X P=�J P�.L6 �. �
�L�w!"P2 � 4X" �#p~#I� �}¼" �e� �w �ŌK {#�w � �ŌK �"��K O#l}�"� ���X D5q ��

���KO�$ 4�#���. P�X" � �L�P. PX K#5[� 9�;L_5p� 
�#[�" �5J#X
�m"K ��Ã¼ OK �#d}X �#J"Pu OK"P.x�. Ph� �#\ #. �K��� �.O#E�� ��O#�B D5q ��
�. 4�#���. 4���m � P�X" � �#[�" �K"K 4WÇ\ � 	r �»��
 P[Ä �ÃW6 �o~" ��X�q

���KO�$ 4XK

§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§���



�
�
��

L

�
P

q

3

#
F

�

5
q
+

#
5
w

�
.
�

�
#
y

�
�

�

X

O

P

.
�

L

t
�

���5qPz ;"PJ � ;#.� ��=�2 D5q ��
���KO�$ 4XK �. "O �#�y�. ��" �Ã�> � x�. Ph� �#\ �K"K 4WÇ\� ��[\ D5q ��
�#d}X �#J"Pu � �K#5XPq ��w�z |�" �#�� �. 4.#5w � �K��� P�.L6� ��5p� D5q ��»

���5J#X {�5t� |�E~" o�#d~ �. K�. �#[�" �L�Ä �w "O
���KP. �}m"K �t}F Q" P�9w �Ã�> PX P. 4J#6� ��5[� D5q ���

"O x�. O���6 Æ. ��~" ¬O#[� L~� � �#d}X �#J"Pu OK"P.x�. |�Ã�X"� ���� D5q ���
���KO�$ 4XK �. �#�y�. ��" Q" �Ã�> #.

�. "O x�. Ph� �#\ � �KPw ���~�� �"P�. � �L-�z �KK �"O Q" O#l}�"� ���K D5q ���
���KO�$ 4XK

��hÄ 4WÇ\ "O �#p~#I� � �KPw O#l}�" �m"K �#I}�" �"L5." #6� ���KQ#� D5q ���
���K"K

|��" �L��#B��w � K#.$ vO#-� �Ã}u �~"�F �. �#I�O#u �L�$� ���KQ"�K D5q ���
4WÇ\ "O �K#Ä" ��� �-6P� OK � �L�� 9";KPzP. "O �#[�" � +"�� �K��� ,u#Ã6 � �}J�"

���K"K
���#p~#I� �KPw+K" � ��w�z �#�5�� #6 �'[~" ��hÄ �#J �5qO� ���KR�X D5q ���
��#�6 � �y�. ��" |w�6 PXP. �=~Ru �. �'\ �~#Ä �#J �5qO� ���KO#�B D5q ���

���KO�$ |5u �. "O ��Ã}� �$ |�"
��w �#[�" �}¼" �#t� �. K�. K#Wp~" �" �w "O #Ç��"Pu �}J�" |�"� ���KR�#2 D5q ���

���L��#XO 4X" O"�-~"O"K
���KPw �#Ä |5u "O �>�K � O�~#X 4Ä#�>� ���KR�#\ D5q ���

��#d}X P=�J �Ç���}Ä |�" ¿qO 9�; ¿qK 4�> P��> �. "O �Ã�>� ���Lp� D5q ��»
���L�P. PX �#=�2 � L_�X �Q"�� � �K#5XPq

O"L.$ P�[�\ +Pa Q" �w �KP. �=~Ru o�W~" ��t. PX P. O#l}�"� ���L=�� D5q ���
��L�K�. �L\ �_E5� �5qO #=�"L. K�. �O#_F +$ �#�� OK 
�K��� O"Pq

4�L�J � �KO�$ ¿��> P�.L�6 ��. "O �}�J�" �uPp5� 4Ä#�>� ���KQ�� D5q ���
���K��� �O#Ç5�LJ

O#l}�" Q�O ��#-\ 4p� ½PÄ OK "O {R�� �KR�#2 K#.$ vO#-� �Ã}u Q"� ��5W�. D5q ���
���5qO 4X" ��OK �~"�F OK �w L�R� L�R� �Ã}u PX P. � �KPw!
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�'\�}Ä �#J {%� P�J {"�F" Q" �JP. � v�}X �WF Q" 9�";��\� ���6#J ���
���#WF" � {LÄ �LÃ�

���6#J �#55J" OK ���
H�O#�6 ��L. �5� 
4X" �K�. o~�� ^I\ 
,6#w L�K�� �#[� �w 3O#-Ä ��" #.
L�E� �K#I~" �WE~" �." �>"P~" ,�N�~" L-Ã~" �}�#u � ��u"O� �LXO�� �#=�"PX �. �#55J"
� �PÇ~#�. #����Ä �p�Ä � #��.���Ä P5�X � #��.���M ��P�Ç~" �¯}~"Ppm 
��#dW-~" P�#e

���#WF�"
�KP� �"P. �O#�W. 3#m#. � L\ Pt5W� �#dW. OK 3#F�5q ��" Q" V2 �#J ��L�Pq
OK +#5�w �L�O#�y� �K��� s��[6 4Ä"OQ � �O"Lm#. �. "O �td�� ��" �KP� � KPw #�F"

�L�w�� K#� ���B �" Q" ��6#J
� O"Q#�. OK �K#��� �Q�O ��� � L�\�w �O�P2 4�̄ÄO � n#_�" � {LÄ OK 9�";
4Ä#�>�$ |J"KU#�~" P�#X O�5XK �. � K��Pq��,}e �A5�#Ç\
�K#5XPq3�E�
�}�=~"�q �w "O �_I\ � K�����ZXP2o�P\ jP\ sq"�� ��X" 3#`u|9� �L\
YQ"�� 3#��>� � 3#�>�~#�o�pI6 � OQ � 4Ã}J �. K�. �5q#� �#[�P2 �Æ}�5W�
�Ç}�. �#��> �O��Ã� 
�"P�� 4Ç}�� �$ �'\ �~#Ä �#J4~LÃ� ��� �. � K��Pq��
OK {#F #6 {#_J �L��F �$ 4~#�" �"L5." Q" �}�> �$ Q" 
L\ �#�> �a�O ���:" ��#:
�Am#. � Å#. K#5[� � 4W��K 
KO"K �$ P. �#�6 j�e" ��P5�w �L�. �w �#dW. �-_u
#�̄" 
L�5Ä#`.�. �[���4X" ¿-e OK �w �5~#Ww Q" "O �-_u |�" �Ç�$ #. � �L\7"LF"
�L��O"K {#l5�\" 3P�[Ä � Z��Ä ��. {#�E~" �qP�� 
3P`�F �$ 4~"L�Ä P���:'6 Q"

�	��� � ���!!^¼


r �»�» {#�X ¿�#�u� �O#�.OK �X#-�Ä �"O$�~#�Ä H�O#��6 OK �[��� x�.OL�ÇX"
�4q#5\ K�. �L\ 3�ÄK �"P�" O#.OK �. �wÆ.Q" �#JL�E� �~� {#-t5X" �. ��� �LW�����
�#\ �w r ��»� OK LÃ. {#X � K��� ��"P�N2 � {#-t5X" �#dW. �. K#.$P5X" �"O OK �� Q"

�KPw ��"P�N2 �" Q" �#J ��L�Pq 
4[zQ#. �"O OK 
L�$ K#.$P5X" �. L�[� Q" U#-Ä
	�» � � ^¼
 �L�w�� Pw!M r �»�» {#X "O �" ÈP� 
�[�� x�. OL�ÇX"

+#5w �.K" YQO"
#�� ����u"P~� 3"O#-�Ä P�w!M #. �w 4X" o¯~�� K�J O#Ã\" 
+#5w �L�Ä ZI. �o~"
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,~#u �K OK �5� ,~#d� ���.� OK �w 4X" 4�. ��� �. Æ�KR� � �KO�$ ��JŌ��~�
+#5�w �L�O#y� � 4X" ���9� ,~#u OK O#Ã\" P5[�. �L�w�� ��#��K�J �Ãdu � ���9�
�Ãdu ,~#u OK 4�. �� 
+#5w 4�. ��� Q" �L�K O"���#��#\ �y�O �5� �. #6 �KPw Y�6

�4X" �X�e �X�KPq Q" 4�. Æ� � �LÃX Q" 4�. � �4X" ���9� ,~#u OK �u#-~" �
�K�-�� O�K ��. Æ-X ��" Q" ��p¼ L�Ä ���\ �Ç�#�B 
4X" o¯}Ç5� +#5w P9� �+
�~#Ä �#J 4X#�X ��. Q" 
�L�A�2 K�JP. O#� �A�� O#Ç\ P�\ �#�Q#m� �L��#� 
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