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Tcl

XOTcl

dynamic aggregations
nested classes
assertions
meta-data
per-object mixins
filter

Adopted from OTcl:

multiple inheritance
method chaining
meta-classes
read/write introspection
dynamic extensibility

Tcl

object-orientation:
   encapsulation
   inheritance

Tcl

namespaces
introspection
extensibility

New Functionalities:

...

Other 
Extensions
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AbstractNode

XMLNode

Client

XMLParser

may be
used as

per-object
mixin

TreeVisitor

XMLVisitor

VisitObserver

PrintObserver

TclXMLParser

Functions

TclXML

NodeBuilder

...

Interpreter/Composite

Wrapper Facade

Visitor

Per-Object
Observer

Builder

XMLBuilder

48���A�g§b� :gÐ å*�X§U�b�®� ¯ � �l�U�®�X� ªS� � ¢ � &�Ô �
å*�S§¾�a��§0O Ë �¶�a�:§a¤g§b�[�b��§
¡o¢ � �®�¶�a�:§a¤g§b�[�b��§Æ¤¦�<�U�b��§b��í�LrîrðÌ���[Í>�>�:� �X� ªX©�«��l¨O�a�
ªX§b�®���¶�a�l��§a�:¤g§a�l�U�:�¶�b�<�b��ªA�!�ÈªX§o�2�X§¾�S�����S§�� ¯ ªX�g�2�'��� ¢ �S�
�®�A�b��§b¤g§b�[�b�S�a�®ªX�v�!�l¨ ¢ �S�>�®�a� ·È�l�a�a���¶�b�®� ¯�¯ ÅÄ�S� ���¶�b��§b¤g§a���
���[� ¢ ª�� �ÈªX§n�:�A¨ ¢ �>ª^�g�M��Å¶¤E�l¿[� ä ¯�¯ ¨ ¯ ���:�A�¾�6�S©¦���b§b�A¨O�
�È§bªX� �[Ê�¤g§b�:�b�U�®ªX�¦�|� ¢ §aªA�g� ¢ � ¢ � �>�U�dªS�¥�X���S©¦���b§b�A¨O�
�®�A�b��§a�à�X¨��6�ÈªX§{�®�A�b��§b¤g§b�[�b�S�a�®ªX�Ã¤>�g§a¤EªA�a�:�:��ä��,§b�g�����a�®���
�[Ê�¤g§b�:�b�a��ªA� ªX©g«��:¨O�¾�V�ÈªX§b� �S�Â�S©¦���b§b�A¨O���UÅ^�¶�b�SÊÆ�a§b���A�
4g§b�:Ï¶�g�:�¶� ¯ ÅÄ� ¢ �Ã���¶�b��§b¤g§a���a�:§`e �h�a§b����§b��¤g§b�:�a���¶�¾�<�a�®ªX� �£�
�®�!¤ ¯ �:�!�:�¶�a�:�|�A�q�n¨�ªX��¤¦ª¶�U���a�&¤>�<�a�a��§b��À�� ¢ �S�1�S§b§¾�S�g�A�:�
ªX©g«��:¨O�¾�!�����¥�a§b���,�'�Î� ¢ ¯ �:�S�Ó�X�>�_¨�ªX��¤¦ª¶�U���a�,�gª����l��ªS�
� ¢ �É�b�S���V¨[ªX��¤EªX�g�:�¶�I��Å^¤E�X� � �:�X�£���b��§b�:�v¨[ªX��¤EªA�a�Î�b�
ªX¤E��§¾�<�b��ªA�>�q�X§a�&§a�l¨[�g§¾�U�®ÁX� ¯ Å¥�ÈªX§b���X§b�g�:�h�aªh� ¯®¯ ¨ ¢ � ¯ ��§b���
ªS�8� ¢ �¨[ªX��¤EªA�a�Î�b�X�
¡o¢ �2¨[ªA��¤¦ª¶�U���a�±¤>�S�U�a�:§a�,¨��X�&©E�2����¤ ¯ �����:�A�b�:�&� ¢ §bªX�>� ¢
�!���[�b�S�¬¨ ¯ �A�a�t� ¢ �<��§b���X�£�U�a��§¾���qÍ ¯ �b��§'�®�&� ¢ �¨[ªA�>���b§a�¦¨O�aªA§

ªS�8� ¢ �Ó�����b�<�x¨ ¯ �X�b���ÈªX§o�ÈªA§a�o�S§¾���®�g�qªX� � ¢ �2ªX¤E��§¾�<�a�®ªX�¦�t�bª
� ¢ �&�g�l���b�:�|�gª����l���¥ÑI�)����¤ ¯ �������¶�1� ¢ �{�S©>�U�a§¾�X¨[�¤>�<�a�
�a�:§a�h�®�h�)���[�b�S�¬¨ ¯ �A�a� � _9HI[X_<érì�æ#S&� ¢ �£¨ ¢ ¨:�S�h©¦� ¯ ªA�A���:�
�È§bªX� � ¯ ��©>§b�X§aÅ/�X�>�V§a�:�>�U�l�C�X�>�C���>�U�b�X�¶�a�£�<�a�l�V�����a��Á¶�
��§¾� ¯ �S¤g¤ ¯ �£¨��<�b��ªA�n¨ ¯ �X�b�U�l���?b ��� NW[XS`]Xb:æXì�_ � é!§b���A�®�U�a�:§b�'�X�>�
]#S�H@_ � S#NW[#S�]Xb:æXì`_ � éV�g�>§a�:�X�£���b��§¾�{� ¢ �|ªA¤¦�:§b�S�a�®ªX�>�,� ¢ �£¨ ¢
� ¢ ªX� ¯ �{©¦�±�ÈªA§a�o�S§¾���l���aª!� ¢ �2�g�:�U�a�l�{�gª����:�:�
� è^bréré � _9HI[X_<érì�æ#S 
 é��^[XS�]Sçlè^b<éré � è�b<éré
� _9HX[I_<érì�æ^SVì � é�æ�[#]#_<ç b ��� NQ[XS�]Xb:æSì�_ � éTb`]��SéLK ����� M
� _9HX[I_<érì�æ^SVì � é�æ�[#]#_<çK]#S�HY_ � S#NW[XS`]Xb:æXì�_ � éJbW]��XéLK �#��� M
� _9HX[I_<érì�æ^SVì � é�æ�[#]#_<ç|ì � ì�æTb`]��XéLK ����� M

¡o¢ ��§b���A�®�U�a�:§a�l�6ªX¤E��§¾�<�b��ªA�>�±�S§b�!�U�aªA§a�l�¥�®�I� ¢ �]�A�a�aª�¨[�£�<�
�a�®ÁX��X§a§¾�rÅ _W[Aé]· ��¨ ¯ �X�b�oÁr�X§a�£�S© ¯ �±�®�)� ¢ �¨ ¯ �X�b�oªX�,� ¢ �£¨ ¢
� ¢ �oÍ ¯ �b��§*�o�X�"§b���A�®�U�a�:§a�l�>¿ � ¢ �<���£�*�X¨:¨[�l�a�a�:�q©¶Å1���A���g�:§a�£¨
Í ¯ �a�:§�� ¢ �£¨ ¢ ¤E��§a�ÈªX§b����� ¢ ��A¨O�a�¦� ¯ �ÈªX§b�o�S§¾�����>�>Ð
� _9HX[I_<érì�æ^SVì � é�æ�[#]#_<ç|ç�_9HI[X_<érì�æ#S�IXìlè:æ#S`]�bW]��Xé K
é`S:æ H ����é`S<è`a��Cì � aX_|ç�blèrè�S � [^]X_<ç��
é`S:æ_ç�����é`S<è`a��Cì � aX_K]#S��Xçlè^b<élé��
é`S:æ ] � � S	�ræ��
ìWa K��¬ì � a#_DS	�Xìré[æXé ��K<ç M 
�
 _W[Aé � �9H � � M K
aX_`]#S#brç[êVç[êAìlè � ��è<é�_`]læ �
���¬é`Srè`a��Cì � a#_|ç[êAìlè � ]#S � � � K
S � brè �¬é`S<è`a ��
�
��<çOêAìlè � �9H���b`]��Xé

M
M
]#S:æ	�#] � �W]

M

¡o¢ �¥Í ¯ �b��§,���[�b��§b�����g�l��� ¢ §aªA�g� ¢ ì � aX_/ç�blèrè�S � [^]X_<çI� ¢ �
���[� ¢ ª�� � ¢ �£¨ ¢ �®�Ã¨:� ¯®¯ �l� ÀhªX©��¾�S�®�>��� ¢ �Ä§b���X�£�U�a§¾�<�a�®ªX�
¨ ¯ �X�b��ªX�i� ¢ �'Í ¯ �b��§�� ¢ §bªX�g� ¢ ì � aX_K]#S��Xçlè^b<éléXÀg�X�>��¨ ¢ �:¨¾á��:À
� ¢ ��� ¢ �:§�� ¢ �6¨:� ¯®¯ �l�_����� ¢ ª�� HM�o�X��§b���X�£�U�a��§b�:�_���V� ¢ �
�S§b§¾�rÅ _W[Xé2�ÈªX§ �ÈªX§b���X§b�g���g�¦� Ë � H]�£��§b���A�®�U�a�:§a�l� À^� ¢ ����:�U�
�b�S�X�Ó�£�'¤>�X�b�a�:���bª�� ¯®¯ ¨ ¢ � ¯ ��§b���{ªX©�«��l¨O�¾�2·à�����a��§b�����>�:�)©¶Å
ì � a#_/ç[êAìlè � ]#S � ¿O� 4��®�>� ¯�¯ ÅXÀ � S	�ræ)�ÈªX§b���X§b�g��� ¢ �����:�b�a�X�X�
�aª&� ¢ �!�X¨[�a�>� ¯ �gª����A���^�®�>¨[�1� ¢ �1¨ ¢ � ¯ �g§a�:�n���rÅ{©E�!¨�ªX�!�
¤EªA�a�Î�b�:���X�!��� ¯®¯ À�� ¢ �£�����:¨ ¢ �X�g�®�a� ���a��§¾�<�b�:�!§b�:¨[�>§b�a��ÁA� ¯ Å
ªX�I� ¢ �����¶�a�®§a�1�a§b�����U�a§b�>¨O�b�g§b�X� ¡o¢ �!Í ¯ �b��§2�£�±§a�:�X�£���b��§b�:�
�ÈªX§1����§b��ÁA�:�h�S¤g¤ ¯ �£¨��S�a�®ªX�|¨ ¯ �X�b�U�l�±���h� ¢ �]¨[ªA�>���b§a�¦¨O�aªA§2ªS�
� _9HX[I_<érì�æ^S¶�
c�ª<� � ¢ �h���[�b�S�¬¨ ¯ �A�a� � _ HI[I_<érì[æ#SC¨��S�y©¦�h�>�a�:�É�bªC�®�!�
¤ ¯ �������¶�Ä� ¢ �Æ�®�¶�a��§b¤g§b�[�b��§¤>�S�U�a�:§a� �ÈªA§ &�Ô � ���>ª^�g�:�:�
Ñh�)����Í>�g�&�n¨ ¯ �A�a� g�PAé�æ^]#b<ç�æ	GI_ � Sn�'��� ¢ � ¢ �]���[�¾�<�x¨ ¯ �X�b�
� _9HX[I_<érì�æ^S¥�S�>�/�X�/�S©>�U�a§¾�X¨[�ªX¤E��§¾�<�b��ªA�>�2�ÈªA§1�X¨:¨[�:¤��a�®�g�
�®�A�b��§b¤g§b�[�b�S�a�®ªX�¥� ¢ §bªX�g� ¢ �)Á^�®�a���aªX§lÀ�� ¢ �£¨ ¢ � ¢ ªA� ¯ �6��ªX§bá
§b�:¨[�>§b�a��ÁA� ¯ ÅXÀE� ¢ ��§b�[�ÈªX§b�q���2�®�±�A�g���:�I�X�Ó�)¨�ªX��¤EªA�a�Î�b�1ªA¤��
��§¾�<�b��ªA�>�:�/ä�¤g¤ ¯ �£¨��<�b��ªA�C�>ª^�g�{¨ ¯ �A�a�a�:�!�U�¦¨ ¢ �A� $"���GX_ � S
¨��X�,©¦����:§a�®ÁX�l�]©^Å)�a¤E�:¨[�£� ¯ �®���®�g�Og`PAé�æ^]Xbrç�æ	GI_ � S¶Ð
� _9HX[I_<érì�æ^S�g`PAé�æ^]Xbrç�æ	GI_ � S
g�PAé[æ^]Xb<ç�æ�GI_ � SJbWPAé[æ^]Xb<ç�æCì � é�æ�[#]#_<ç b<çrç`SW[<æ �
g�PAé[æ^]Xb<ç�æ�GI_ � SJb ��� NW[XS�]Xb�æXì�_ � é�b<çrçWS`[<æ
� è^bréré $"���GX_ � S 
 é���[XS�]Xçlè�b<éréKg�PAé[æ^]Xb<ç�æ�GI_ � S



4gªA§t¤>�X§b�a�®�g�2ªS� &ÓÔ � ��ª�¨��g�����¶�b���U�:ÁX�:§b� ¯ ¤>�S§¾�a��§¾��·à�a�>¨ ¢
�X� ¡ ¨ ¯ &�Ô � í îrðÈ¿*¨:�S��©E���>�a�:� � Ë ��ªX§¾���:§*�aª2�>�a� � ¯ ���¶�X¨�Å
¤>�X§b�a��§8�����X�q�[Êg¨ ¢ �X�g�X�l�S© ¯ �����X�g�g�:§8��� ¢ �X�8�bª±©¦�o���¦¨��S¤g�
�a� ¯ �S�a�l�M�a§¾�S�>�a¤>�X§a�:�A� ¯ ÅA� ¡o¢ �&�'§¾�S¤>¤¦�:§2�à�X¨:�X���)¤>�<�a�a��§b�
í î'"rðt¤>§aª<Á^�£���:�±�{�X�:�g��§¾� ¯ ���:�X�>�Ó�aªn� ¢ ��� ¯ �M¨ ¯ �®���¶�b�Ó�È§bªX�
���®§a�l¨O�����:¤¦�:�>�����¦¨[�®�:�o�bª��È�g�>¨O�b��ªA�>�:�
ä ¨[�a�>� ¯�¯ Å±���t�>�U� �"�� �Ib`]Sé`S�] �A� �'�'§¾�S¤g¤E��§ �à�X¨:�X����ªA©�«��:¨[�
� ¢ �<�&�:�q©Eª^�g���l��� ¢ �¥���¶�a�:§U�à�A¨[�,�bªM� ¢ �h&ÓÔ � ¤>�X§b�a��§]�A�
ªX©g«��:¨O�a��ªA§a�®���¶�b�:�h���[� ¢ ª^�>���hç�_ � aXì��	�#]#Sn�U���b�� ¢ �)¤>�S§¾�U�:§
¨[ªA��Í>�A�g§b�S�a�®ªX��À�ç/�#S:æ6Ï¶�g�:§a�®�:�� ¢ �{¨[ªA��Í>�X�>§b�S�a�®ªX��ÀM[IbW]Xé`S
�®�¶ÁAªXáA�:� � ¢ ��¤>�S§¾�U�®�g��ªS� &ÓÔ � �b�[Ê^�:ÀA�S�>�o]^SSé`Slæ ¨ ¯ �:�X�>���g¤
� ¢ �2¤>�S§¾�U�:§'¨[ªX�¶�b�[Ê^�'©¦���ÈªX§b�±���>���Ã�b�[Ê^� ¨��X�)©E�2¤>�X§b�a�:� �
� è^bréré $"�� �Ib`]Xé`S`] 
 [Ib`]Xb9H�Slæ#S�]Xé K � _ � S �	�Aìlè � S`] M
$"�� �Ib`]Xé`S`]JbWPAé�æ^]#b<ç�æCì � é[æ�[#]X_<ç|ì � ì�æJb`]��Sé
$"�� �Ib`]Xé`S`]JbWPAé�æ^]#b<ç�æCì � é[æ�[#]X_<ç|ç��#SlæJ_W[<æSì�_ �
$"�� �Ib`]Xé`S`]JbWPAé�æ^]#b<ç�æCì � é[æ�[#]X_<ç|ç`_ � aXì/���#]#SJb`]��Xé
$"�� �Ib`]Xé`S`]JbWPAé�æ^]#b<ç�æCì � é[æ�[#]X_<ç [Xb`]Xé`S � b�æXb
$"�� �Ib`]Xé`S`]JbWPAé�æ^]#b<ç�æCì � é[æ�[#]X_<çK]^SSé`Slæ K M

ä �U¤E�:¨��ÎÍ¦¨ ¡ ¨ ¯ &�Ô � ¤>�X§b�a��§��®�o���:§a�®ÁX�l��©^Å��a�g©��x¨ ¯ �X�b�a���g�¦Ð
� è^bréré jXçlè $"�� �IbW]Xé`S�] 
 é���[XS�]Xçlè�b<éré $"�� �Xb`]Xé`S�]
Ë �¥ªA§b�g��§��aª,�U�:¤>�S§¾�<�b�2� ¢ ��¨[ªA�>�U�a§b�>¨O�b��ªA�6¤g§bª^¨��:�b� ªX��� ¢ �
¨[ªA��¤ ¯ ��Ê6�gª��������b§a�¦¨O�a�>§a�1�È§aªA� ���b�±§b��¤g§b�:�a���¶�b�S�a�®ªX�¥�X�>�
�aª����XáX�M§a�:¤g§b�:�a���¶�b�S�a�®ªX�>�)�[Êg¨ ¢ �X�g�X�l�S© ¯ �XÀÓ���|�¦�U�h� ¢ �
©g�g� ¯ ����§]¤¦�<�U�b��§b�í�Lrîlð�� ¡o¢ �n¤>�X§b�a��§��£��� ¢ �6����§b�:¨[�aªA§]ªS�
� ¢ ��¨[ªA�>�U�a§b�>¨O�b��ªA�¤g§bª^¨��:�b��Àl�®�¶ÁAªXáA�:�±©^Å1[Ib`]Xé`S'ªX¤E��§¾�<�b��ªA���
[Ib`]Sé`S �>�U�l�8� ¢ � GI_ � S �	�Aìlè � S`]±�®�¶�a��§a�à�X¨���¨�ªX�¶�b�X���>���g�Ó� ¢ §a�:�
���[� ¢ ª��g�Ó�aª,©g�g� ¯ �6� ¢ �]�g�<�¾�&§b��¤>§a�l�U�:�A�¾�<�b��ªA�_·�é�æXb`]læ$�Xè:æ
�X¨[�a�>� ¯�¯ Ån¨[§b�:�S�a�:���gª����l�b¿[�±ä ¨[ªA�>¨[§b�[�b��®�!¤ ¯ �:�!�:�¶�b�<�b��ªA�
$"�� ���Aìlè � S�]�©g�g� ¯ �g�o� ¢ ��S©>�U�a§¾�X¨[�o�aÅ^�A�¾�<Ê]�b§a�:�X�
� è^bréré GI_ � S ���Aìlè � S�]
GI_ � S ���Aìlè � S�]�bWPAé�æ�]Xb<ç�æCì � é�æ�[#]X_rç|ç[êIb`] �Xb:æXbhæ#S	�læ
GI_ � S ���Aìlè � S�]�bWPAé�æ�]Xb<ç�æCì � é�æ�[#]X_rç|é�æXb`]ræ��Xè:æ �

K�æXb��Jb:æræ�]$�Aìré�æ M
GI_ � S ���Aìlè � S�]�bWPAé�æ�]Xb<ç�æCì � é�æ�[#]X_rçDS �	� �Xè�æMæXb��
� è^bréré $"�� ���Aìlè � S�] 
 é��^[XS`]Xçlè^b<éléLGX_ � S ���Xìlè � S�]
¡o¢ �!Á^�®�a�Î�bªX§Ó¤>�<�a�a�:§a�_í Llîrð"�£�Ó�>�a�:�,�bª{����Í>�g�!ªX¤E��§¾�<�b��ªA�>�
ªX�,� ¢ �q�>ª^�g�:���®�>���:¤¦�:�>���:�A� ¯ Å{�È§bªX��� ¢ �1���¶�b§a�®�>�a�®¨±¤g§bªX¤g�
��§a�a�®�:�&ªS�2� ¢ �¥�gª����l���vä ¨�¨�ªX§¾���®�g�M�aª_� ¢ �I¤>�<�a�a��§b�É� ¢ �
�gª����l� ¢ �rÁX�!�aªn¨�ªX�>¨�§a���a�®�����S�Tb<çlç`S`[<æ)����� ¢ ª��VÀ � ¢ �£¨ ¢
¨�� ¯�¯ ��� ¢ � � ìrélì�æM���[� ¢ ª��ÉªS�±� ¢ �¥Á¶�£�a�Î�bªX§��ÈªX§)� ¯®¯ �gª����l�
·à�a�®�>¨[�2�����®�o§b���A�®�U�a�:§a�l�&�A�'�!¨�ªX��¤EªA�a�Î�b�2�!��� ¢ ª��>¿[Ð
$"��	GI_ � S_ì � é�æ�[#]X_rç b<çrç`S`[ræ � K�� � � ìrérì�æ �¬é`S<è`a � M
! � ¯ ª<�|�®�8�S�1�S©>�U�a§¾�X¨[�Mj^]#S�S`kAìrérì[æX_`]��X�>����U¤E�:¨��®� ¯ �®�:�S�a�®ªX�
�#]Xì � æ�kAìrélì�æX_`]!� ¢ �S�*«��>����¤>§a�®�¶�b�'ªA���'��ÁX�:§aÅ&�gª����XÐ
� è^bréré j^]#S�S`kAìrérì[æX_`]
j^]#S�S`kAìrérì[æX_`]�bWPAé�æ�]Xb<ç�æCì � é�æ�[#]X_rç � ìrérì�æT_WPIR/GIb H@S
� è^bréré��#]Xì � æ�kAìrélì�æX_`] 
 é���[XS�]Xçlè�b<éréDj^]#S^SWkAìrérì�æ#_`]
�#]Xì � æ�kAìrélì�æX_`]Vì � é[æ�[#]X_<ç � ìrérì�æ�_QPIR/GIb9H�S K
[	�<æXé�� kAìlérì�æXb:æSì�_ � _`a � _ � S �^_QPIR/GIb9H�S��

M

�^�>¨ ¢ Á¶�£�a�Î�bªX§¾�¥¨��X�©¦�C�>�a�:��A� �¦� �ÈªA§ ¯ ª^¨:�<�b���g�d&�Ô � �
� ¯ �����:�A�¾�{�'�Î� ¢ ¨[�:§U�¾�S�®�Ã¤g§bªX¤E��§a�a�®�:�:Ào�ÈªX§{�[Ê^�a§¾�X¨[�a�®�g�_ªA§
���S¤g¤>���g�IªS�'� ¢ � &ÓÔ � �x���b§a�¦¨O�a�>§a�AÀ8���b¨X� 4gªA§1ªA©>�a��§bÁ¶�®�g�
¨[�:§U�¾�S�®�_�:ÁX���¶�¾�q�®�_� ¢ �,�UÅ��U�a���,Àt�I¤E��§a��ªA©�«��:¨[�1ªX©¦�U�:§aÁA��§
í î�M<ði���rÅ�©¦���>�U�l� À^� ¢ �£¨ ¢ ¨��X���ÈªX§��[Êg�S��¤ ¯ � ªA©>�a��§bÁX�'� ¢ �
¤>�X§b�a���>�hªX��� ¢ �6��ª�¨[�>�!�:�¶�:� ¡o¢ �n¤¦�:§U�¬ªX©�«��l¨O��ªX©¦�U�:§aÁA��§
�£�,©>�X�a�:�dªX�d� ¢ �MªA©>�U�:§aÁA��§{����í Llîlðq�X�>�y�®��¤ ¯ �������¶�a�l�
� ¢ §aªA�g� ¢ ¤¦�:§U�¬ªX©g«��:¨O�����ÎÊ��®�>�:� ¡o¢ � �#]Xì � æXNWPAé`S`] � S�]
�o�<�b¨ ¢ �:��� ¢ �2¤g§aª�¨��:�b�U�®�g�!ªS�té[æXb`]ræ$�Sè:æ1�b�X�A�:Ð
� è^bréré��#]Xì � æXNWPAé`S`] � S�]
�#]Xì � æXNWPAéWS�] � S�]Éì � é[æ�[#]X_<ç|é[æXb`]ræ$�Sè:æ K:æTb M K
[��ræXéMé�æ � S�]^] �����#�qëIb:æXçOêAì � ��
 � b9H@S��	� � ��� � S	�læ

M

¡o¢ ���#]Sì � æXNWPXé`S�] � S`]{¨��X�6©¦�!�X�g�g�:�,�bª]� ¢ � $"�� �	�Aìlè � S`]^À
� ¢ �£¨ ¢ � ¢ ªX� ¯ ��©E� ªA©>�U�:§aÁA�:� ��48���>� ¯�¯ ÅXÀ¶� ¢ � ¤>�X§b�a��§t�®��¨[ªA���
�g�l¨O�a�l�{�'�Î� ¢ � ¢ �2�gª�������©g�>� ¯ ����§ ���>�U�b�X�>¨[�AÐ
$"�� ���Aìlè � S�]�
�
 æ 
 H^ì/�Xì � �^]Xì � æXNQPAé`S�] � S�]
jXçlè $"�� �IbW]Xé`S�] � 
 � _ � S ���Xìlè � S�]�
�
àæ
�D[IbW]Xé`S����#��� � ����lIm^N/G 	 ����� ��� ���^lIm^N�G 	 ����� �
¡o¢ �!����¤ ¯ �����:�A�¾�<�b��ªA�6ªS�*� ¢ �q¤g§b�:�a���¶�b�:� &ÓÔ � ¤g§bª�¨[�l�a�U�
�®�g� �aÅ^�U�a�:� ¢ �A�i� ¢ �t�U�®���*ªX�P8<ï ¯ �®�g�l�t·È�®�>¨ ¯ �>�g���g������ª'��ªX§b�
�>�a�[�È� ¯ Á^�®�a���aªX§¾�¾¿�¤ ¯ �¦�ÓîAî ¯ �®�g�:���ÈªX§ � ¢ ��'§¾�S¤>¤¦�:§'�à�X¨:�X���AÀ
�S�¦�]î7: ¯ �®�g�l�*�ÈªX§"� ¢ ���®��¤ ¯ �:�����¶�b�S�a�®ªX��ªS� � _9HX[I_<érì�æ^S�·à���g�
¨ ¯ �>���®�g��� ¢ ����[Í¦�g�Î�b��ªA�>�'ªX�8�S©¦���b§b�A¨O�'���¶�b��§a�à�X¨[�l�b¿[�

� .IÛtØ�Þ7�UÝ10^ßUÛtØ

¡o¢ �£��¤>�X¤¦�:§����¶�a§bª����>¨��:��°�² ³�´^µAÀ�� ¢ �£¨ ¢ �®���X�V��Ê�¤¦�:§a���
�����¶���aª�¨[ªX�1©g�®�g��� ¢ ��©E���>�[Íg�¾�oªS� �!�a¨�§a�®¤��a�®�g� ¯ �X�g�X�>�X�X�
�'��� ¢ � ¢ �©E���g��Íg�b� ªS�*� ¢ �®� ¢ ¯ �:ÁX� ¯ ªX©�«��l¨O�a��ªA§a�®���¶�a�l� ¯ �S�g�
�X�¦�S�X�A� Ñh�M�a§b���l���bªV¤>§a�l�U�:§aÁA�¥� ¢ �M�g�>���:§ ¯ Å^���g�V¤g§b���g�
¨[�®¤ ¯ �:�)ªS�±� ¢ �I�b¨[§b��¤��b���>� ¯ �X�g�X�¦�S�X�¥³�´^µV· ¯ ��áA�¥��Å^�>�S���£¨
��Å^¤g�®�g�>ÀÓÒ>��Ê^�®© ¯ �I� ¯ �>���®�g�ÉªS�q¤g§b����Ê��®�U�a�®�g�É¨[ªX��¤EªX�g�:�¶�b�:À
§b�:�X� Or�'§b�Î�b�I�®�¶�a§bªA�a¤¦�l¨O�a�®ªX�E¿&� ¢ � ¯ �|�[Ê^�a�:�>���®�g�É� ¢ � ¯ �S�g�
�X�¦�S�X���'��� ¢M¢ �®� ¢ ¯ ��ÁX� ¯ ªX©�«��l¨O�a��ªA§a�®���¶�a�l�I¨�ªX�>¨���¤��¾��· ¯ ��áA�
Í ¯ �a�:§b�:ÀX¤E��§a��ªA©�«��:¨[�8����Ê����>�t�S�>�!��Å^�>�S���£¨o�S�X�A§a�:�A�S�a�®ªX�>�¾¿O�
U��g§�AªA� ¯ �o�X�Ó�bªn����¤g§bª<ÁX�!¤g§bª����>¨O�b��Á^����ÅI�X�>�M�UªX�Õ�����X§a�
§b���>�a�M©¶Å�¤>§aª<Á^�£�����>�_� ¢ �M¤g§aªA�X§¾�S������§)�'�Î� ¢ ¤Eª<����§a�È� ¯
���:�X�>�1�aªh���X�>�S�A�)¨�ªX��¤ ¯ �[Ê��Î��Å|�X�>�|�bªI�®��¤g§aª<ÁA�)¨�ªX�!�
¤EªA�b�S©g� ¯ ����ÅX�
Ñh�|�>�U�l�d� ¢ �|�g�:� ¯ �S�g�A�>�S�A�h¨�ªX�>¨���¤��¾�,�'�Î� ¢ ¤g§aªA���®�U�
�®�g�6�U�¦¨�¨[�l�a�±�®�MÁ<�S§b��ªA�>�2�S¤g¤ ¯ �£¨��S�a�®ªX�>�:À �®�>¨ ¯ �>���®�g�6�{����©
©g§bª<���U�:§{í L &Sð�À��S� J ¡'¡ å �U�:§aÁA��§lÀt�I���:©���©¦�X�a�:�/ªA©�«��:¨[�
�S�¦�Ã�/��ªX©>� ¯ �I¨�ª^�g�I�aÅ^�U�a�:� í ï �<ð�À��/¤E��§¾�U�£���b���¶�{�U�aªA§a�AÀ
�S�K&�Ô � �#O � � 4 �xå*�S§¾�a��§lÀ>�[�¾¨S� ¡o¢ �!�g�:� ¯ �X�g�X�¦�S�X�!¨[ªA���
�U�a§b�>¨O�¾� ¢ � ¯ ¤¦�l�Ã�bª_�®�!¤>§aª<ÁA�6� ¢ �I��ª���� ¯ �S§b���l�<�b��ªA��À�� ¢ �
§bªX©g�>�U�a�>�:�b�'�S�>�&� ¢ �¨�ª�����U�®���±ªX��� ¢ �:�a�2�UÅ��U�a�����:�
°�² ³�´^µ2�£���rÁ<�S� ¯ �X© ¯ � �È§bªX�,Ð
�����	��
������������������������������ ��"!������	�����������$#�����%�����&�' �



� - 6 -�Ú2- Ø�Þ - 0

�������	��
��������������������������� ����!#"$��%�&�� '���!#(�)+*$,-��./�0�1��.32

4�651"$./(07��089����
;:/�<��)���%=�+�>./*?"�:�@A(0%=�B�>.6�+(=)���%=�+�>"�.C�9DC���>./*
%0"$,FEG"������+�H"�.JI3K��+(=)+�0�1LA.JM4�3NODC(=)�)��P"$D/�Q�GR?�CS;�>(=)+�<��)�����7$�
��.C2T�	�UM�>VW(0�>K>KX�-(�2/���+"�)+�0��Y9Z\[^]�_=`QaXb;cPd0]�egfih\d+`Xj�hQZ=k�`l]�e
m j<n�_�]�d�d+h\o6p��qEC��*$(=�r��s$t0u3��vPw/�-'yx#S{zT|�}����~z�E/)+�>.C*�(=)��
� (�)+K��P*/����}�}$���

� t���z��y!���K>KX�~��%=KH�i�q' ��&6���+E�� �$��89898{� 7=VW(0.C"�� %0"$,��^70,q� %0*$���
�>./�Q�+%0K���,FK��6����}$}�}��

� �^��N?��!���.C�^V��P)���SO(0�<�+�>./*q���U���\"�)+,�"��9%0"�,FEG"$�����+�>"$.���LA.
m j<n�_^� nA�F�y�PYOY��qn�j��Pd<�/n���c�`��i�9YiY m �3��DCK�����}$}����

� wP�F����N?�6!#"$:�)+"^8{��'���N?�W�O(^�J�>%�&/�H(=KQ��MU�6� ��Ni�P:/)+�>(0KX�Cz��W¡B�
�{(0(0./($�CN?�/�{�>%070��K>(0�0�G�P.32����/
4�C�J"6"$.��1x#"$,F,F"$.�K>�>��E
"$:�@<(0%��i�<���<�+(0,¢��EG(0%0��I3%��^�+�>"$.��4£Ch>p��G¤>c�o~¥Un�`XhX_�]�d+��tP�/¦Q}W§��
��}�v$v��

� s��-�/��!#"���%�&����i(0���>*$.¨EC�P���+(=)+./���P��KH��./*$D3�P*$(�%0"$./�<��)+DC%=�+�0�
© n�k�j�o3c$¤�n<��YBZ\[^]�_=`Y�j�hQ]�oC`l]�e m j<n+p�j�c�ª?ª�h\o6p������W¦«t$§��>�0v^u
�Wt6���0}$}$v��

� �^�-�/��!1"$��%�&��¬z�D/EG(=)+�>,FEG"$�����+�>"$.���
%0"�,FEG"$.C(=.��?��2C��E����P�
�+�>"$.~�+(0%�&C.C�H®6DC(��U��o0�0n�j�ªFc�`XhQnPo�c�o3e�£Gn<��`X¯#cPj+]q°�]�_���oGn�¤�a
n+p�±��/w/���y�0}$}$}��

� |���N?��!1)���%�&3����.C2q�²��x#"6"$�G�4�J�����>./�«:3�P��(�2³�>./&C(=)+������./%0($�
LA. m j<n�_^��nA�´YiY m £�µ ¶�·��i�9YiY mF¸ ¹6º ��VW"�KHD/,F(gt$s´"P�
£��P» m µ ¶¥²¥{n�`XhQ_�]�d+�3EC��*$(=�O��¼$�^u6�����$��RO%=�+"�:G(=){��}�}$¼��

� v^�-�O� ! )����6���/� ���P"$K>�X� ��.C2�x;��z�EG(=)+:G(=)+*��A�J%^½OD/(0(0.���¡����
�+(0.C���>:/KH(�,-�^)+��D/EiKH��./*$D3�P*$($�$&6���+E�� �$��89898{� 8��� "�)+*6�P��Mi�
MO¡1x1�Q��,FKQ�G�0}$}�}��

� }^�-¾#��!1DC��%�&C,-��./.��1M4���J(0D/.C�>(=)��9¿4�#M"$&/.C(=)���������z�"�,��
,F(=)+KH�$2�����.32��	�/z6����KX� m c�`X`l]�j�o3aln�j�hQ]�oC`l]�e�£GnA��`X¯1c�j+];¶j=a
_���h\`l]�_=`Xk�j+]	À�¶Á£/±�d+`l]�ªÂn<� m cP`X`l]�j�o/d��Ã�/�#�Ä�>K>(=�Å��.32
z�"�.C�B'���2��>���0}$}$���

����¼^�-�/�3x#"6"$�G��
����(=)��+�>"$./�B��"�)�+&C( ³�´^µ KH��./*$D3�P*$($�1LA. m j<n�_^�
n<��`��C]#Æ1h ��`��U¶oCoCk/c$¤�°�_0¤ · °��J�qnPj+�Pd<�/n��~Ç ¹W¹�È �6!#"��<�+"$.��
��}�}W|��

���$����z��^�iD/%�������(��/�J(0���+��*�(EC�������>.C*O��:/�<��)���%=�+�>"$./������(0K>(0,F(=./�
���P)���:�)+�H%����i�\"P)�2�(0���>*$.	E3�P���+(�)+.	�>,FECK>(0,F(=.����^�+�>"$.C�0�?LA.
m j<n�_^� nA�;µ�£�fÆ ¸ ¹�È ����}�}W|��

���^t��-¡B��Ni�P,F,-���-MU�?¿;(0K>,q�-M4�?�$"�&C./��"$.��J��.C2�/� � KH�>�<�
���H2/(0�0� f4]�d�h>p�o m c�`X`l]�j�oCd=ÉÊ�9¤H]�ª-]�oC`XdÃn<�gË]�k�d�cWZ0¤H]
YBZ\[^]�_=`Qa+Y�j�hQ]�oC`l]�e�£3n<��`X¯1c�j+]��#
O2/2/�>��"$.��Q��(0��K>(=�6����}�}�w��

�����^��x;�;NO&C(07=70�X�U�	��W�P7��0�6(=)+�X�U��.C2Ä����q��.C2�)+�>"$K>�X�ÌÆ�k�o3a
eWc�ªF]�oC`«c$¤ d�n<�F£GnA��`X¯1c�j+]F��o�p�h\oG]+]�j�h\o6p��	��)+(0.6�+�>%0(-¿i�PK>KQ�
��}�}��$�

���0wP��N?�BNO"P���+KH"�:��O�	�Bz�%�&�)+(=Íy��P.32Å!�9M?Î"�%��G�´¡����+(0.C2/�>.C*
"$:�@<(0%����l"P)+�>(0.6�+(�2	�<���<�+(0,F�O8B���+&³)+"$K>(0�0��¶4�yÏÐ°Cj�c�o/d�cW_0a
`XhQn�o/dUn�oq��o��0nPj�ª�c�`XhQn�o~£/±�d+`l]�ª�d+� �=wC¦Q�$§����0}$}$���

���^s��-�O�O¿O�P)��+,-�P.C.��iM4�;�$D/.C*$&C��./�0�4��.32´N?�{z��$�P�W($�Á
*��
*�)+(0*$�P�+�>"$.Ñ�>.¨�~:G(0&3��V��>"�)�"P)+�>(0.6�+(�2�"$:�@<(0%=��,F"�2/(0KX�³LA.
R?��q�$2���(0.��i(�2/���+"�)���YBZ\[^]�_=`Qa\b;c�d=]�eÑf{h\d+`Xj�hQZ=k�`l]+e m j�n�a
_�]�d�d+h\o6p��iEC��*$(=�~s$|0u�|�|��' x#SizÅ����s��Uz�E/)+�>.C*�(=)�� � (�)+K��P*/�
��}�}Wt��

�����^�-' �^¿O�P���+"$.����i"6(0�1R{RÑ�<��./%18B���+&�&/"^8�8#(#�+&C�>./�CÒ	�<� �1�
£Gn<��`X¯#cPj+]����q�0�C����DC.C(��0}$}�v��

���^|���N?�6¿O(02/�>.���'���.C*�D3�P*$(O��D/ECEG"P)��1��"�)B2�(0���>*$.-E3�^���+(=)+.C�1DC�<�
�>.C*��^����)+�>:CD/�+(;(=���+(0.C���>"�.�� Ll. m j�n�_^��n<�Bµ�£�fÆ ¸ ¹�È ����}�}W|��

����v^��N?� �{�>%07��PK>(0�0�1�/��2/(=�?M�>V��>(=)+(=�0� ��.32��?��!#"�:/)+"�8{�r°��C]
¶j�`�n<�i`��C]{Ï¬]�`«c$nWZ\[^]�_=` m j�n�`«n�_+n$¤ ���JL<�r��)+(0���0�y�0}$}����

����}^�-¡B���FÎ"�ECEG(0.��1N?��SO(=DC,-��./.����P.32Ñz�� SODC����(�)���x#�>.C(0���<�
u��P.	(=���+(0./���>:CK>(?8#(0:	:�)+"�8B��(=)���Ll. m j<n�_^��n<��`��C]¬�~]0Z0a
¥4]�` Ç ¹W¹6È �Jn�j�¤>e�� n�o��0]�j+]�oG_�]Bn�o��Ñ�Ó��Ô/��o/`l]�j�oG]�` c�o3e
��oC`Xj<c�o�]�`X����"�)+"$.6�+"��Gx��P.3�$2/���CSO"^VW(0,?:G(=)i��}�}W|6�

� t�¼^�-!;��!;�G�i)+�>�<�+(0./��(0.	��.32q����ÕO�<�+(=)+:6�6($�;M;"�KH(=�0�ix#"�.C%0(=E/�
�+D3�PK��P:C�<��)��P%=�+�>"$.��+&/(0"�)���Ö×E/)���%��+�H%0��K�K��P.C*�D3��*�({�>����DC(0�0�
°��C]�n�j�±³c�oGe m j�cW_=`XhQ_�]�n<�JYBZ\[^]�_=`£C±Pd�`l]�ª?d+� t��>�0w$�^uC���$¼��
��}�}$���

� t����-!;� �J(=�W(=)��rYBZ\[^]�_=`Qa�Y#j�h«]�o/`l]�e¬£Gn<��`X¯1c�j�]³� n�o/d�`Xj�k/_=`XhQn�o/�
��)+(=.��+�>%0({¿O��K>KX��t^.32�(02/���+�>"$.�����}�}W|6�

� t$t��-!;�¢�J(=�W(=)�� !#DC�>KH2/�>.C*Ø:CD/*��Q��)+(=(Ù"P�l"Ú��"P���A8��P)+($�

;. �H.6��)+"�2�DC%=�+�>"$. �+" 2/(0���>*$. :�� %0"�.6��)���%=���
&6���+E�� �$�^(0��Û�(0KX� %="$,���2�"6%^�P,-�P.�D3��K>�����+(0%�&/.C"�KH"�*��C�
%0"$.6��)��P%=���P�>.32�(=��� &��+,FKX����}�}$v��

� t��^��N?��SO(0D/,-��./.���.C2¨z���S;DC����(=)��	���P��(-u¬�P.Ñ���+"6"�KH�����
:3�P��(�2³��)+"$.6�+(0.32~�\"P)?��ECE/K>�H%0�P�+�>"$.�E�)+"$*P)���,F�{�>.	V��P)+�>"�DC�
E/)+"�*�)���,F,F�>./*4KH�P.C*$DC��*�(0�0��LA. m j�n�_^� n<�JÜ�£��1¥;�<ÝÞ��h\o3a
`l]�jFÇ ¹W¹$ß °G]+_��6oChQ_+c$¤#� nPo���]�j�]�oG_�]���z/�P.~�i�>(0*$"����W��.�DC�P)��
��}�}$���

� tPwP��N?�FSO(=DC,-��./.à�P.32àá?�Fâ�2�DC.��ã¡ ./&3�P.C%0�>.C*Ã"�:�@A(0%=���
:3�P��(�2	�<���<�+(0,Ì%0"$,FEG"����>�+�>"�.	�+&/)+"�DC*�&	EG(=)��«"�:�@A(0%=�{,F�����
�>.C�0�C��)+"6%$�$"���
���H�P�l����%0��IC%z�"����A8��P)+(B¡�.C*$�>./(0(=)+�>.C*4x#"�./�
�\(=)+(=.C%0(F¦Q
;�#z�¡#x9§��/�i(0%0(=,�:G(=){�0}$}$}��

� t$s���N?��SO(=DC,-��./.{��.C2iá?�Pâ�2/D/.���¾ �>K��+(=)+����� �BKH�P.C*$DC��*�(#��DCE��
EG"�)�����"�)2�(0���>*$.JEC�P���+(=)+./�#�>.�"$:�@<(0%=���«"P)+�H(=.��+(02���%=)+�>E/�+�>./*
KH��.C*�D3�P*$(0�0�FLl. m j�n�_^�9n<�J�9YOY{° £ ¸ ¹$¹ Ôä�`��Ó� n�o��0]�j+]�oG_�]
n�orYBZ\[^]�_=`Qa+Y�j�hQ]�oC`l]�eÅ°�]�_���oGn�¤>n+p�h«]�d�c�oGe�£C±Pd+`l]�ª�d+�#z/��.
�i�>(0*$"����q�0�³��}$}�}��

� t��^��N?� SO(0D/,-��.C.¨�P.32�á?�1â�2/D/.��¨Ll,FECK>(0,F(0.6�+�>.C*q"�:�@A(0%=���
��EG(0%0��I3%42�(0���>*$.~E3�^���+(=)+.C�BD/���H./*�EG(=)��«"$:�@<(=%=�O,F�����>.C�0� LA.
m j<n�_^�~n<�Ñ¥�Y#£�¶Jå ¹W¹ Ô�£G]�_�nPoGe×¥UnPj�e�hQ_��Jn�j+�Pd<�/n��Þn�o
£Gn<��`X¯#cPj+]Ñ¶j�_���h�`l]+_=`Xk�j�]��qM"$.C./(0:6�6�-z68�(�2�(0.���
DC*$D/�<�
��}�}$}��

� t$|��-�/�3���3RODC�<�+(�)+&C"$D����9z�%=)+�>E/�+�>.C*�� ¿O�>*$&/(=)OK>(0V$(0K�E�)+"$*P)���,��
,F�>.C*¨�\"�)��+&/(¨t��=�<�	%=(0.6�+D/)��6�Þ�<�1� �æ� nPªO�3k�`l]�j������$�
�q�P)+%�&¬��}�}$v��

� t�v^�F����x;��z�%�&/,F��2����;�	)���E/EG(=)O�\��%���2/($�O
Ã�<��)+DC%=�+D�)���K EC�P���
�+(=)+.i�\"P)�(0./%���E/��DCKH�P�+�>.C*9��DC.C%��+�H"�.C��8B�>�+&/�>.{%0KH������(0�0� �9çOç
Ë]l��nPj�`XÔ1£��P»�£/�����W¦«t$§��3¾C(0:�)+D3�P)��~�0}$}�}��

� t�}^�-�/�/z�,F���+&F�P.32F����z�,F���+&����{�^����:3�P��(i�P:C�<��)���%��+�H"�.C�0� 
*��
*�)+(0*$�P�+�>"$.-�P.32�*�(0.C(�)���K>�>7��P�+�>"$.��y¶4�yÏè°Cj�c�o/d�cW_=`XhQn�o/din�o
f4c�`«c$Z�cPd0]?£/±�d+`l]�ª?d��Gt�¦«t�§��y��}$|$|6�

� �$¼^�-� ��z��+(=�6��(=)����W�´��x#"�2/(0./�>($�/�O�6��é ¿O"�.32����W���6���W¿;"$.C2����
x;��'�DC%��P�0�B��.C2Å�	� � �1'��>,?:G(=)+*$&/(0.��êSO(0�<�+(�2¨,F�����H.��
,F(=�+&C"�2��;�>.³
;*�"�)����iLA. m j�n�_^�1n<�i�i�9YiY mÞ¸ ¹$ß ��'�S{x9z
|�¼$|���z�E/)+�>.C*�(=)�� � (�)+K��P*/����}�}$���

� �����-� �C��(=*$.C(�)��9'�(0�P)+.C�>./*-�+&/({KH��.C*�D3�P*$($�ObB±P`l]�� �=wC¦Q�W§�� t^w6s
u�t$sP���G�q�P)+%�&¬��}�v$}��

� �Wt��F��� �¬(=�+&C(=)��PK>K9��.C2Óx;���/� '��>.32�:CKH�$2��	¡����+(0.C2/�>.C* ³�´^µ
�\"P)O2���.3��,F�>%"$:�@<(0%����l"P)+�>(0.6�+(�2�E�)+"$*�)��P,F,F�>.C*/�yLA. m j<n�_^�
n<�i`��C]�°�_0¤ · °��¬�Jn�j+�Pd<�/n�� ¸ ¹ äP�3�y"P)+"$.6�+"/�3�$DCK�����}�}Ws6�

� �$�^�Fá?�â�2/D/.��ë¡�.6�A8B�>%���K>D/.C*¨DC.C2êLA,FE/KH(=,F(0.6�+�H(�)+DC.C*	VW"$.

;./��Î�P�+70(0.���8B�>(¡�.6�A8BD�)��\��,�D/�<�+(=)+.���Si��,F(=.C�<)^Î��D/,F(0.
DC.C2ìâGDC���>%�&/(=)+DC./*$(0.��Ä70D�)¡�.6�A8B�>%���K>D/.C*ÞVW"�.è�W"�,��
ECK>(=��(0.�z6���<�+(0,F(0.J�>.q(=�H./(=);"$:�@<(0�6�+"�)+�>(0.6�+�>(=)��+(0.³z��6)+�HE����
��E/)��P%�&/($���i�>ECK>"$,-�^)+:G(0���O¦Q2��>ECK>"$,-�O�+&/(0���>��§���áO.C�>VW(�)+���>�^Î�^�
NO(0�+��,4�+&C"6%�&C��%�&�DCK>({¡�����(0.�����}$}�v��

� ��wP�Fá?��â�2/D/.��í¡ .6�A8BD�)��³DC.32î¡�.6�A8B�>%���K>DC./*ë(0�>.C(0�Å,F"P�
:C�>K>(0.×RO:�@A(0�6���Az����<�+(0,F�F�+ÎD�)�
;.68#(0.32�DC.C*�(0.Ä�>,ÂLl.6�+(=)��
.C(=���ï�i�>ECK>"�,-�P)+:G(0���g¦Q2/�>ECK>"�,-�×�+&C(0���>��§��JáO.C�>VW(�)+���>�^Î�^�
NO(0�+��,4�+&C"6%�&C��%�&�DCK>({¡�����(0.�����}$}�}��


