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/self: NaturalPerson
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attrBirthDate = y
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set: Set


t: T


s:Set


set: Set


t: T


set: Set


t: T


set: Set


s: Set


createSet (out s: Set)


selectE (in set: Set, in s: Set, in t: T)


1 1


2 23 3
select t [expr](in s:Set,s’:Set) 


createSet(s’);
while choose(s,t) do


if tr (expr)
then selectE(s,s’,t)
else deselectE(s,t)
end


end


s:Set t: T
L=R


choose (in set: Set, out t: T)


set: Set


s: Set
t: T


deselectE (in set: Set, in t: T)


1 1


2 2


done


done


done
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: Address 2


1


self: NaturalPerson


: Address 2


1


self: NaturalPerson


: Inhabitant 2


attrState = x


isGreaterZero(in x: Integer)


x > 0 L=R


inhabitantAddresses(): addresses(s);select  [isResidentOrKnown(n)](s,s’);


size(s’,x); isGreaterZero(x)
a


isResidentOrKnown (in n: NaturalPerson)addresses(out set: Set)


set:Set
1


self: NaturalPerson


x = #resident or x = #knownL=R
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Manuel:NaturalPerson


attrFamilyName = "Koch"


attrSex = "Male"


attDateOfDeath = #none


:Inahbitant


attrState = #resident


:Address


attrStateofApartment = #sole
attrDateOfMOveIn = 22/02/2001
attrDateOfMoveOut = #none


Gabi:NaturalPerson


attrFamilyName = "Taentzer"
attrSex = "Female"
attrDateOfDeath = #none


:Inhabitant


attrState = #known


�	�I� Z�� Z � � /OPa`6 #b#' + � * f2" * 1 ��/2'0$ * '%�;$6F ? �;��f * b#/O��$6'&" * ���e'


��!8$)02�3/<*2�I$7/.N@pH��$ ����� ������� �����7�9�9:
����	�����f/%���!A�<�k��%0;��/I�9��!,+�!3��/a&������A/I��$)!j�3%��5B$)$."
/%��57��02��+3/I$\/%��$^�-�9{4$\����/%���'�,�-$4/8��!�"�UA!����9��*�/%�3$Z%+���$]�Y�� �	���:
����:����
�����
��\�J�R!���/
���3���9�'54��D���$E?E0;��� ��!�K
/%��$�&��3�E��$g+�!3��/#/I�R�����9��NA�#��! P $4��-$)��*E?�&��3$)!\��������* �9!�K1/%��$n+�!��W/H/I�
�S��! +�$)��� �f���EI/I�9��!�?E/I��$b�-$)��$>5�/%$."\�-$7/�57��!@/����9!���/%��$���!��9*j�E"3"(%$>�%�M�3%$>�-$)!@/#�Y��$�S��! +�$)��?
�-�\/%�A��/b��/b�'��!���/b$)02�3/<*�?���!�"T�W/��_�-�9{4$,�J��KE%$.��/I$)g/%�A��!T{4$)%�A?6/%$.�</%�W�k* ��!�K\/I�Z/%���=/b/I��$
57��!��</%�����! /H�'���%��/%�'�<UA$."¼N


�  �� 	 xky.�EvXy.y.x } t


pH��$]�J" $)!@/%�WU654��/%����!·����/%�3$]/I���!��<�Y��%0;��/I�9��!�+�!3��/e�1/%���!��-�J�=/%��!�KQ�^/I$4: /%+A����6
�H§¹57��!3`
�</%����9!@/[54��!]��%�35B$)$."j��!]����������9$4�6&��W/%�\/I��$g/%���!��-�J�=/%����!;/%�8� P �'�-+����¼5B�E+�!@/I$)%����I/.?E��%��`
P �J" �9!�KZ��!o���6$4���/I�9��!����L%$>��"(��!�K;����/%��$,"($>5B�J����=/%� P $ P �'�-+����c%$4��%$>�-$4!@/��=/%���E!�NApH��$1/<&H�
P �J�-+����3�Y��%0;�����¼0;��!���K�$)02$)!@/�����6b�H§o5B�E!A�</%�����!@/��4?=�lN $EN P �'�-+�����6
�H§m57��!��</%����9!@/e�M��!�"
KE������S/%���!��<�Y��%0j�=/%����!��4?¼�-����%$8�-��02$j5B�E0202��!������W/%��$>�_��/_/%��$8D����-$,�9$ P $4�l?¼�3%$>�-$)!@/I�9!�K
$)��$)02$4!@/��
�Y%��0 /%��$ � �o§ �-* !@/��=:¼?�!A��02$)��*�?X5B�J���%�-��UA$4��4?X���%�-�357�'��/I�9��!��4?i0R+��W/%�W` ��D3F<$.5B/��
��!A"���/-/%%�9D3+3/%$.�4NM©��=&a$ P $).?L/%��$^57��02�6�@�-��/I�9��!�����5B�E02����$4:�5B�E!��</I�����!@/��R�'�C$4:(��%$.�e�-$."
/%��%��+�K��¹��"°���35 P �'�-+����9�'�%��/I�9��!��,�9! ��!�$T54���-$S��!�"°/I��%�E+3KE� %+3�9$S�-$�-E+�$4!�57$.�8��! /I��$
��/I��$).NX¨G!�K�$)!3$)����l?L%+3�9$]$4:(��%$.�%�-�9��!��R5)��!¶D�$Z$)02������*�$>"Q/%�TK�� P $)%! /%�3$m���������J54��/I�9��!
���H%+���$>�_�Y��C57��02���9$7:�5B�E!��</I�����!@/��4?¼��!��Z&[�>*S&��3�J5e�·54��! D6$8�9!3�Y$4%%$>"QD *S/%��$\�</I%+�5B`
/%+�%$a����/%��$ P �'�-+������'�%��/I�9��!�N��#��! P $)��-$)��*E?B/I��$ P �'�-+����9�'�%��/I�9��!
��%� P �J"($.�X�I+3��/e��D���$aKE��������'5)���
57��!��</%%+A5B/��a/I�8$7:(��%$>�%�a/I��$
�W/%$4B�=/%����!m��!�"Z����/I$)%!��=/%� P $�����$)��=/%����a����%+���$
�I$�-E+�$4!�57$.�4N


� �-��!�K8KE������Z/%���!��<�Y��e0;�=/%���E!]/%�jK�� P $�6
�a§·��!m�E��$)��=/%���E!������-$)0;��!@/%�J54�[�J�����/%�3$)
57���@�I$4��*�%$)�'��/I$>"°/%�V/%��$Q" *(!A��02�'5m02$4/���02�3"($)����!�K°������%�@�E5%��D * O !�K�$)�'�T¯7�;�= g#&����
��%� P �'"($
�2K�������3�J54����������%�@�E5%�]/I�;/%��$
���6$4��=/%�9��!������-$)0;��!@/I�J54�����cD6$4��� P ���E+3B��� � �S§
"(�'��K����0;� � O ©g©�¥3´�´!�lNfpL�S/I���J�C$4!�"¼?c/I��$)*·+��-$Z57���9�'��D������/%����!�" �J��K�B��0;�4?X&����'5e�°54��!
D6$_�9!@/I$)%��%$7/%$."Z�E�#K�B�����]%+���$>�4N3pH��$�/<&a�;���3��%� ��5e��$.�M0;����!���*\"(� %i$4��9!]/%��$
&[�>*2%+���$
���3���9�'54��/%����!j�J�H57��!@/%%���9��$>"iNE¤ �3�9��$b��!j/%��$�02$4/e��02�3"($4�9��!�K8������%�@�E5%�8%+���$b���������J54��/I�9��!��
5)��!ZD�$R57��!@/%%���9��$."jD *Z�-$�-E+�$4!@/%�'������!�"\��������9��$)��5B�E02��� �-�W/%���E!^�E�H&a$4�9�����a/%��$b+��%��K�$����
��/I��$)H/%���!A�<�k��%0;��/I�9��!]+�!��W/��4?�&a$
�����9�=&³�C�J��%K�$) P ��%�9$7/<*;����57��!@/%%����57��!��</%%+�5�/��4N







�


� # 4`.�ieZ]hYwXZ4H.hY


¤�$\��� P $]��%�E��� �-$."Q/%��$7:(�����E�W/,�Y�E%0;�R��� P �'�I+A�����'�e�=/%����!·/%����5e����$ P $Z�Q�-02� ��/%��$4,�9!(`
/%$4KE��=/%���E!S��!�"m+��-$R���_6
�H§ �9!S/%��$257��!@/%$4: /g����/I��$ � �S§�" �J��K�B��020;��/I�J5b�'��!3KE+���K�$>�4?
D6��/%�2�Ye��0 �b"($>5B�J����=/%� P $[��!�"R�Ye��0 ����%�357$."(+�����3���E��!@/#��� P ��$)&bNEpL�_/%���'��$4!�",/I��$n�A��`
�6$4n�A�E�H�����9+��</I���/%$."]���=& P �'�I+A���¼%$)�3%$>�-$)!@/e��/I�9��!]����57��!��</%�����! /e�a$7:(���9���W/%��!�K8/%�3$ � �S§
P �J�-+����_�-* !@/e��: 54��! D�$Q��5e����$ P $>"¼?#��!�"�����& K�����3� %+���$>�]5)��! D�$T+��-$>"°/%���-+������EI/
57��!��-�'�</%$)!A57*¶5e��$.5e� �9!3KQ����6b�H§�57��!��</%����9!@/e�R�E!�/���%K�$4/;"(�'��KE���0;�4N�pH&a���-*3�</%$40j�=/%�'5
/%���!��-�J�=/%����!��,�Y%��0 /I��$o/%$7: /%+����*6
�H§ �-* !@/��=:¶/I�·/%��$m/<&a�·�Y�E%0;�8��� P �'�-+������-* !@/��=:
±��</��=/%�'5 P �'�-+����9��{>�=/%����!o��!�"Z$4:($.57+3/e��D3�9$1K�����3�^/I���!A�-�Y��%0;��/I�9��!^+�!��W/��eµ��3%$>�-$) P ��!�K8/I��$
�-$)0;��!@/%�J54�[����/I��$C57��!��</%����9!@/e�n54��!mD6$1%$.������{)$>"iN6pH��$>�-$ P �'�-+����L�-* !@/��=:3$.���E" 08�W/b�-��02$
��02��+�!@/R����� * D�%�'"(�9{.��/I�9��!V&���/I�V/I$4: /%+A���[�-* !@/��=:($>�4?L�E�R57��!�"(�W/%���E!A�b�E!V��%���6$4I/%�9$.�1��
��%��08�W/%� P $ 6
�H§����6$4���/I�E��,±��-+�5e�V�E� �����^�� �	��������	 ����9
���(µ���%$802��%$;�-�902����*T�9$7�Y/
�9!T/%��$,/%$7: /%+����c�Y��%0 ±��-$4$C�Y�E_�9!A�</���!A57$C/I��$2e$.���9��{>�=/%���E!o���a�'�e��%$.��/I$)�6$4%�j�9! zX��KE+3%$
s µ�N@pH��$���%$>�-$4! /I$>" P �'�-+������'�e�=/%����!,�J��D��E�-$."C�E!;57�����J��D6����=/%���E!��4?���!�"2�'�f5B�E!A�-�J�</%$4!@/M&���/I�
/%��$202$4/e��02�3"($4���k���6
�H§���%�E���@�I$."m��! � � �Qz�z!� N¼¨ /b��!@/%%�3"(+�5B$>�_�]���902��/I$>"Q��02��+�!@/_���
!�$)& 57��%$
!���/��=/%���E!�?AD3+3/��&%i$4��g� P ��%��$4/<*\��� P �J�-+����c�-����I/�57+(/����Y��_5B�E! P $)!���$4! / P �'�-+����
!���/��=/%���E!�?���� P �E+�%��!�KZ�]K�%$>�=/%$4�e$.��"���D3�9����/<*o��!�"Q��02$4!���D3�9����/<*^/%�\%$>���-�E!���!�K]����6
�H§
57��!��</%�����! /e�4NXpH�3$^5B�E0RD���!���/I�9��!V����/I��$ P �J�-+������J�%�=/%���E!V��� 6
�H§¹��!�"Q/%�3$m���������J54��/I�9��!
���M%+3�9$1$4:(�3e$.�%�-�9��!��[������/%�3$8�E" P ��!@/���K�$
���M��������&���!�K\��!m��!@/%+��W/%� P $R%$)��%$.�-$)!@/��=/%����!^/I�
/%��$n+��-$).?�&����,5)��!;��$)I�Y��%0 "(��%$>5�/H5%��$>5%�(��!�K1��!8/I��$g02�3"($)��?(��!�"8����KE$7/I/%��!�KC�b�k��%0;���
�-$)0;��!@/%�J54�4?(�9!Z/%$4%0;�H���X/%���!��<�Y��e0;�=/%���E!]+�!3��/��4N


�H�E�-$."S��!T/%��$8��%�E��� �-$."m/%���!��-�J�=/%���E!�?���! 6
�H§°$ P ����+��=/%��154��!QD6$2��08�3�9$408$4!@/%$."
�E!j/%���Z���c�1KE������j/%���!��<�Y�E%0;�=/%�9��!j0;��5e����!�$��9����$bd��
� ��[¦ � 6_� �nO ¥S± � O#O � � z�z2�kµ
��!A"j�'�=/%$)a��!@/%$)K���=/%$>"2�9!@/%�,� � �o§V�Hd�¥ O /I� �E��N(pH��$.�-$g/%� ���J�a�-+�������%/��R�</%$4�\D *j�-/I$)�
$ P ���9+3/I�9��!°����/I��$o+�!A"($)%��* �9!3K ���@�-/;K�B�������4N�d�! 6b�H§³$ P ���9+A��/%��2D����-$>"¶�E! �-+�5e� �
KE������V/%���!��<�Y�E%0;�=/%�9��!¶0;��5e����!�$Z5)��!���$4�9�¶/I��+�!�" $)��</���!�"V/%�3$^�902����$)02$)!@/I$>"$6
�H§
�-$)0;��!@/%�J54�CD *·�Y���9����&���!�KS/%��$S�</%$4� &��J�-$Z$ P ����+��=/%���E!���!°�9!��</e��!A57$m"(�'��KE���0;� P �'�-+����9��*EN
d�! $."(��/I�E2�Y�E P �'�-+����Q6b�H§ 57��!��</%����9!@/e�,�'�j5B+�%%$)!@/%��*�D6$4�9!3K·��02����$)02$)!@/%$."°�Y�E;/I��$
�E��$)!2�I��+��5B$g�Hdg¥ O /%� ���Ad�%KE� � �S§MN�pH�3$�KE������1/%���!��<�k��%0;�=/%�9��!3`lD����-$>"1������%�@�E5%�1/I�
5e��$.5e� �9!3K
�9!A57��!��-�J�</I$)!�5B�9$.�f54��!8$.�E�-����*2�-+�������%/a��+3/%��0;��/I�J5H%$4������f��5B/%����!��4?�D *8"($7UA!���!�K
�-+��W/���D��9$HKE������R%+��9$.�X/%�
�-�E� P $#/I��$)0^?��W�i��� �%�-��D���$EN�pH���J��������%�@��5e�C%$4�9��$>�L�E!C/I��$��'"($>�g���
�9� P ��!�Kj&���/I�T�9!�5B�E!A�-�J�</%$4!�5B�9$.�n" +�%�9!�KZ�-���J/<&���%$R"($ P $)���E��02$4!@/g�3e$.�-$)!@/I$>"Z�9! � � �op9z z!�l?
���'�-�2�E!]/%��$
DA�E�-�'�H���XKE������\/I���!��<�Y��%0;��/I�9��!�N


�$�������V�y.h���yY


� G���MHM [������ MltNGH/2'&'%/O����vIr�t��D/eb \ vNAItNM * "%�;$&��myM�"% #$&�;b#b< Ov * � + �~t [ *  #�e'%=< E"wt�cI/O��$&�;$6'% #��b ?b \  #b|{a�;�8f * � + �a�;$&g *:> �;= * '%�;/2�4/2F]^Dc 5 b</O�8$6'&" * �;�e'%$<t � � � tQ�U� * ��$ * � +47 t��D #�e'wv + �L'%/2"%$<v������ �"!#!$!)v �ag�1iPQ #"�% �6��� �;� 5�& c 7 v 9Q* fO <$ �'� ��( � � � t 7a9 "%�;��fO E"wv � �'��� t
� G���MHM [�� % � MltCGI/2'&'%/O��� v�r�t)�D/ b \ vCAItCM * "%��$&��myM�"% <$&�;b#b# !v * � + �~t [ *  #�e'%=< E"wt � �a��$&g *:> ��= * '%��/O�/2FN^Dc 5 g�$&����fib</ >;>�* PQ/2" * '%�;/2��$<t � ��r�tq��/OfO/ >�>�*�* � + c0t��D/OP8"%�;�.vC + ��'%/2"%$<v*�����


��!$!$+:v��ag�1iPQ #",% �6��� �;� 5-& c 7 v 9Q* fO #$ ��� � ( � � %Ot 7a9 "%�;��fO E"wv � ��� %Ot
� GI/ + ����� rBteGI/ +  #��1/.g >;>  #"wt [}\  0^Dc 5 r� E' * 1n/ +  >Q* � + ' \  }��r 5 mz^Dc 5�9q* b|{ * fO !t M�"&/eb!t/2F�^Dc 5 ��/2"%{a$ \ / 9 v 78* '% >;> �L'% ��U�! #�e'l/2F8�Dr 5 � ����� v)uI/2"%{�v:^�bE'%/OP� E" � ����� v � �'��� t







% �


� �H���D- ��� � �it�� \ "%��f8v0�~t��U��fO > $<v��~t m��Ct��_"% #/)x�$&{a� v * � + �~t�-d/O=< #�aP� E"%f8t�� ��. �����-��� �)$
� �)�43 
 � �)�6 � +����"���. ��� �6 3
	5�8�%.5/ ��� � �)�43 
 �&�)��.&"I$����� +���8� ��.���&����	5 !� ���
� 3 3�� � ���6�8�8�6. "� � ��.5/�	 �-/��7"��6.� � �A��� " tN��/:" >�+�7 b#�; #�e'%��pqbOv-% ����� t


� �U��� 7 ����� �~t:�U�8fO > $<v��8t<� * g�$&1 * ����v#-�tw�� #b|{! > v * � +~7 t 78* g� E"wt�� ? � * 1n�;b�1n E' * 1n/ +  > ����f��
� f2" *:9 \ �;b *:>.*:989 "%/ * b \ '%/D' \  0/ 9  #" * '%�;/O� *:> $& <1 * �e'%�;b#$}/2F�PQ \ * �a��/2" *:> + � * f2" * 1n$�;��g�1 > t � � � tN�U� * ��$ * � +�7 t �D #�e'wvU + ��'%/2"%$<v ����� ��!$!$!)vN�ag81iP� E" % �6��� �;�
5-& c 7 v 9Q* fO <$ ��� � ( �6� � t 7a9 "%����fO E"wv � ����� t


� �U�,��� ��� � �itw� \ "%�;f8vw-�tw�� #b|{! > v)rBt��D/2"! Uv:r�t 5 ./2x} !v 5 t<-0�;PQ <�L"%/8v � tE� * f2�� #"wv * � +�� t)cI/2"&m" *O+ �;�8��t �d> fO #P8" * ��b *:9�9 "&/ * b \  #$D'%/�f2" *:9 \ '&" * ��$6Fo/2"%1 * '%��/O� ��� � 7 ����f >  9 g�$ \ /Og8'
*:9�9 "%/ * b \ * � + b#/O1 9q* "%�;$&/O��x���' \ + /Og�P >  9 g�$ \ /Og8' *:9�9 "%/ * b \ t � ���~tl-0/O=# #�8m
P� E"%f8v  + ��'%/2"wv ��
� � ��.� ���-���0�)$ � �)��3 
 � �)�� � +����" ��. �"� �� 3
	5�8�%.5/ ��� � �)�43 

�&� ��.&"I$����� +���8� ��.&"#$� ���%	5 !� +��'& ��	5.���6�8� ��.&" v 9Q* fO #$ � � � ( � % � t!��/2" >s+n7 b#�; #�e'%��p�b!v
% ����� t


� �Dr [ ��� � rBtI��/e + �;b {  Ov [ t}r� ?  #"wv * � + �~t [ *  <�e'%=# #"wt � �; Ex0M�/O�;�e'&m�/2"%�; #�e'% +�7 /2F�'zx * "% �_ #�  > / 9 1n <�e'0P ? �K�;$6'&"%��P�g8'% + �0" *:9 \�[ " * ��$6Fo/2"%1 * '%�;/O�(� [ /wx * " + $ * G * $&�;$_Fo/2"
5 �;�a����f�x���' \ � ��b#/O��$&�;$6'& <��b#�; #$<t � ��) �)�-� :+* ��
-,/.0.0.1,7.&��:32��  3 ��"7�4	5 ��.65��87
9 	5�%���� !��.&�8":. .5/ �%. ��������.5/<;=53.<> ?�?A@�CB�	5. �ED�7 +$+  + ?�?F?� � . �%,6���7"7���G���)$ � �% !���7� �8�H
,7�7�8� ��. � t � �H�H��cI/O1 9 g8'% #" 7 /eb#�; #' ? v-% �'��� t � 7 G & � m � ��� � m � % ��� m � t


� ��� [ ��� � � t<� * PQ > v<-�t<�� <b {  > v * � + �~t [ *  #�e'%=< E"wta�0" *)9 \ �0" * 1n1 * "%$.x���' \ &  <f * '%���  �d9 m
9�> �;b * '%�;/2� cI/O� + �L'%�;/O�8$<t 263 � ���8��� �%"�"�	�0�)$ & 	5. ���� !��.&�1�",7.-$����� +���8� ���5� v ��� h � v � k v
% ����� t


� 5 ./2x �6� � rBt 5 ./2x} !t �d> fO <PC" * �;b *:989 "%/ * b \ '%/�$&�;��f >  #m 9 g�$ \ /Og8'�f2" *:9 \ '&" * �8$6F�/2"%1 * '%�;/O��t
�3�I2 v % � � � % � % ( ��� � v % ����� t


� -0� ��� � rBt�-0�;b \ '% #"%$ * � + r�tN�0/OfO/ >;>s* t � 1, #' * 1,/ +  > Fo/2"n^Dc 5 t � ��-�tlAC" * ��b# * � +G0t8-0g�1 9  !ve + ��'%/2"%$<v ����� > ?�? v 9Q* fO #$ % � � ( % � %Ot 7a9 "%����fO E" 5-& c 7 % ����� v % ����� t
� [ A � � ��� � �~t [ *  #�e'%=< E"wv � t}A��;$&b \  #"wv]rBt��D/ b \ v * � + � t � / >;>  Ot � �;$&g *:> �_ #$&�;fO��/2FJ�K�;$6m


'&"%�;P�g8'& +�7 ? $6'% <1n$}P ? �0" *:9 \�[ " * ��$6Fo/2"%1 * '&�;/O��t � ���itq� \ "%�;f8vq�~t mK�Ct��_"% </wx�$&{a��v�it�r�/O�e' * � * "%��v * � + �~tQ-0/2=< #�aP� E"%f8vq + �L'%/2"%$<v(� ��. �����-�H� �)$ � � ��3 
 � � �� � +����"
�6.�-� �� 3�	5�8�%.�/ ��� � � ��3 
 �&�)��.&"�$4�6�7 +�6�8�8�6.�L�&���%	5 !�NM � � ��. ��	5�7�7��.���� ) �6�87
���O���A� �%"� P �6.�NQ*�%"��8��� ��	�� �8�6. v 9q* fO #$ ����� ( � � � tQ��/2" >�+�7 b#�; #�e'%��p�b!v-% ����� t







� �~
 �
��������� ����� �h���4	 � ����
����7�^��� ��
 �R���	� � � �
�m�h���
� 
���� �]�~� �*
����4	� ��� �n� 
��


� $4���E�;©�$.5e��$)��?����35e��$)! � 
+A�</%$).?A�b��D�%��$)��$1pX��$)!@/%{4$)
�����;�! E"%$&��' ? /2FNM *O+  E"%P�/2"%�.v �� E"%1 * � ?
� "% #�;{!/8v `z{ag� #$6'% #"wv f * P�������g 9 P.t +  


R�SUT#V#W)XQY2V!Z,[]\  ,g8$& n/2F��Dr 5 F�/2"~$&/2Fo'yx * "% �$ 9  #b#��pqb * '%�;/O� >  *O+ $~g8$&g *:>�>�? '%/
> /2'%$�/2F + � * f2" * 1n$�$ \ /wx��;�8f + �  � #"% #�e' * $ 9  #b#'%$ * � + b</O1 9 /O�� #�e'%$_/:F]' \  $&/2F�'&mx * "% �$ ? $6'% <1�����$& #�  E" *:> �a�; Ex�$<t � ��/2" +  E" '%/4$&g 9�9 /2"&' * �a�; Ex�m�/2"%�; #�e'% +�*:9 m
9 "%/ * b \ '%/�$ ? $6'% #1 1n/ +  > �;�8f8v.b#/O��$&�;$6'& <��b ? �;�B�a�; Exd$ * � + ���BPQ #'yx} < #���a�� #x�$\ * $�'%/0PQ }1 * � * fO * P >  !t � '���$ * "% * $&/O� * P >  *:9�9 "%/ * b \ '%/0b</2��$&�;$6'% #��b ? 1 * � * fO #m1n <�e'dx \  <��p�"%$6'Kb \ / /O$&�;�8f * $&g��L' * P >  i$& #1 * �e'%��b + /O1 * �;�.v 9 "%/)�a� +  *n9Q* "&'%� *:>1 *:9�9 ����f~���e'%/�' \ ��$ + /O1 * ����v * � + $ 9  #b<�LF ?�* $]x] >;>�* $��! #"%�LF ? b</O��$6�;$6'% <�8b ? b#/O�8m$6'&" * �;�e'%$�F�/2"%1ig >�* '% + �;��' \ * ' + /O1 * �;��t � �8��/2' * '% + 1n E' * 1,/ +  > "%g >  <$�b * �P� Dg�$6 + '%/i'&" * ��$ >s* '% � >  #1n #�e'%$�/2F��Dr 5 1n/ +  > $��;�e'%/i' \  K$& <1 * �e'%�;b + /O1 * �;�b \ /O$& #��t � � ' \ ��$db#/O�e'&"%�;P�gC'%�;/O��vCx} Db#/O��$&� +  #"�'&"%� 9�>  �f:" *:9 \ f2" * 1,1 * "%$ * � +�* '&m'&"%�;P�gC'% + f2" *:9 \ '&" * ��$6F�/:"%1 * '%�;/O� *:9�9 "%/ * b \  #$,Fo/2"n' \  9 "% #b<�;$& +  #pq�8��'%�;/O��/2F1n #' * 1,/ +  > "%g >  #$ * � + /2g8' > ���� �' \  �'%/ / > $&g 9�9 /2"&'NFo/2" * g8'%/O1 * '%�;b�'&" * ��$ >�* '%��/O��t


� + 4�[�X�����[�Xo4`.


dg�M/%��$4%$g�'�a57+�%%$4!@/%�9*2!��
�Y��%0;�����9*;"($7UA!�$."j�-$)0;��! /I�J54�M�k�� � �S§M?357��!��-�'�</%$)!A57*85%��$>5e�@`
�9!3Kj��� � �S§ 08�3"($4�J���E!S�;�-$40;��!@/I�J5bD����-�J��54��!�!3��/nD6$C"(��!�$1&��W/%����!o/%�3$ � �S§V�W/��-$4���<N
¨G! ��%��!�57������$E?�/%��$4%$T��%$T�=/j��$.�E�</8/<&H�·" � %6$)%$4!@/]&��.*3�2����/���5e� �9��!�K�/I��$S��%��D���$)0 ���
�E5%���9$ P �9!3K1�-$40j��!@/%�'5�57��!��-�J�</I$)!�5B*iqw6g!�$��'�c/%�C"($4U�!�$��b57��02���9$7/%$��Y�E%0;�����-$)0;��!@/%�'5)�c�k��
/%��$ � �S§MNApH��$_��/I��$)H�J�a/I�8$.�</���D����J�-�Z�-$)0;��!@/%�'5b5B�E!��-�'�</%$4!�57*8+��-�9!3K8��!^���3��%� ��5e�j!���/
%$)��* �9!3K8��!m�-+�5%�m�257��02���9$7/%$R�-$40;��!@/%�'54�)N


6g+3c�����3%� ��5e���k��c5B�E!��-�'�</%$4!�57*b5%��$>5e� ��!�K�%$4�9��$>����!
/%��$#��D��-$4 P �=/%����!_/%�A��/��-$)0;��!@/%�'5
57��!��-�'�</%$)!A57*C5e��$.5e� ��!�Kb5)��!8���J�-�_D6$���$)I�Y��%08$."RD *C5e��� �@�-�9!�Kb��!;���3��%�E�3%�J�=/%$[�-$)0;��!@/%�'5
"(��0j����! �Y�E^�·����I/%�J5B+��'��^57��!��-�J�</I$)!�5B* ��%��D���$)0 � O �_�b©n´�ºw�lN�d«�-$)0;��!@/%�'5Q" �E0;���9!
�����
/%�oD6$\������%����%�'��/%$8�9! /I��$^�-$4!��-$;/%�A��/R�W/,0R+��</,�����9�=&�/%��$j�Y��e0;���a�-��$>5B��U�5)�=/%���E!
��!A"�±���+3/%��0j�=/%�'5)µ P $)%�WU65)�=/%���E!\����5B��!��-�J�</I$)!�5B*\57��!��</%����9!@/e�a���c/I��$ � �o§ 02�3"($4�J�4NAz���
"(� %i$4e$4!@/85B��!��-�J�</%$4!�5B* ��%��D��9$40;�C���J�-��"(� %i$4%$)!@/2�-$)0;��!@/I�J5]"(��0;����!��R5)��!¶D�$m5e���@�-$)!�N
dg�2��5B��!��-$�-E+�$4!�57$�?c/I��$o�-�6$.57�WU65)�=/%����!����n0;���3���9!3K �C��� � �S§�02�3"($4�J�C��!@/%� P ��%�9��+��
�-$)0;��!@/%�J58"(��0;����!��b�J�
���[0;�=F<�E1��!@/%$4%$>�</1D�$>54��+��-$j�-+�5e�¶�Z0j��������!�Km�J�
$>�%�-$4!@/%�J�����k��
5e��$.5e� �9!3K857��!��-�'�</%$)!�5B*j��� � �S§�08�3" $)�'�a�Y�E���9�=&��9!3K8��+�n������%�@��5e��N


¨G!Q�E�"($4g/%�^���9��+��</%��=/%$,��+�
���3��%� ��5e��?�&a$,��!@/%%�3"(+�5B$2/I��$2%+�!�!���!�KZ$7:���02����$2���a�
�</��=/%$.5e����%/�08�3"($4���9!�K2/%��$1D�$)��� P ����n�����2��$)��-��!�N�¨G!^/%��$ � �o§M?¼�8�</��=/%$>5%����I/�5)��!oD�$
�E�%�-�35B�J�=/%$."T/%�Q�T5B�J���%�b�9!·�E�" $)
/%�Q�-��$>5B���Y*�/I��$ �E���)¯ �7�b®  �7¯,�7¢ �7�¯7?X�lN $EN�?L/%��$]�E�" $)1���
�E��$)��=/%����!���5)�����9$."\+��6��!T��!^��D3F<$>5�/�����/%���'��57�'�E�%��"(+�%��!�K;�W/����9�W�Y$4`�/%��02$ENi��� P $)!o�;5B�'�E�%�
� ��!�"j�1�-+�Di57�'���%���S��� � ?�/%��$nD6$)�A� P ���E�����57��!3�Y��%08�W/<*,���¼/%��$_���%�-�357�'�=/%$>"2�</��=/%$.5e����I/��
KE� P $>�
%�J�-$j/%�S/%�3$Z��%��D��9$40¸���n�</���/I$>5e�A��I/C�9!3��$)%�W/���!�57$�NX¨G!·/%�3$Z�9�W/%$4���/I+�%$E?�"(� %i$4%$)!@/
!���/%���E!�����%$_��%�E���@�I$."S±��-$)$�?�$�N KAN�? � O#O z f@? O#O z s ? ©��*z�z!�YµBN







% �


Person


Traditional
Person


getsEngaged


birthday
getsMarried
getsDivorced


married


getsMarried


getsDivorced birthday


single


birthday


<<observe>>


getsEngaged


notengaged engaged


married
getsMarried


getsDivorced


birthday


birthday


single


birthday


<<observe>>


�	�I� Z �QZ.[}\  ��������	��
i E� * 1 98>  


z3��Q��!A����* {)��!�K 57��!��-�'�</%$4!�57* ���]�I+A5e� 02�3"($4�J�4?�&a$V��� P $V��%���6�@�-$>" ��0;��������!�K
�����</e��/%$.5e����I/��g�9!@/I���[¥3¦ � O �b©g´3º<�lN��#��020C+�!��'54��/%��!�KS¥ $�-E+�$)!@/I�J���a¦�%��5B$>�%�-$.�2±l�[¥3¦aµ
� ©�� ��� f2���3e� P �J" $2�;0;��/%�3$)0;�=/%�J54���c02�3"($4�c�Y�Eb5B�E!A57+�%%$4!�57*\D��E�-$."o�E!T�\�-��02���9$C��%��`
KE���0202�9!�K·!���/��=/%�9��! ��!�" �-+������EI/%$." D(*°/%� ���J� � z3��Kz@»:�lNH¨ !¹����5B/.?#/I��$�$7:(�J�</I$)!�5B$S���
9�=� ¡����4¡@¯1��!A"T�G�.��¼�B�.���A��������%$�02� �</[�902���EI/e��!@/H/%�,��+�n���90 ���#�l�A¯ �7  �e¢� J� ¡Z��!A"�v�¯7�CA
  �e¢� J� ¡]5B�E!A�-�J�</%$4!�5B*j5B�E!A�</%�����!@/��4N@pH��$b�-$40j��!@/%�'5)�������[¥3¦·�J�f+��-+A�����9*;"($7UA!�$."j��!;/%$4%0j�
���X���%� �e¯B��?4�7�= J �3�%¯B��?@��!�"Z��  v�¯7��¡@¯7� �e¯B� � ©��@���?f:� NEp���KE$7/%��$4�&��W/%�C/%�3$>�-$��-$40;��!@/I�J5#08�3"($4�J�
57��02$2�-$ P $4�����!���/%�9��!��n���M��%�357$.�%��%$7UA!�$)02$4!@/�&����'5e�Q54��!^/%��$4!TD6$R+��-$>"^�Y��b�-�6$.57�W�Y*@`
�9!3Km57��!��-�'�</%$)!A57*S57��!��</%����9!@/e�nD6$7/<&H$4$)!Q��%�357$.�%�-$>�n��D3/�����!�$>"m�Y%��0 /%��$,/%���!��-�J�=/%����!S���
�</��=/%$.5e����%/e�a/%�^�[¥3¦cN6z3��n$7:���02����$E?(/%���57$
%$7UA!�$408$4!@/nD6$4/G&H$4$)!^/%��$1��%�35B$>�%�H���f�8�I+(`
�6$4�57�'�E�%�c��!�"C���-+�D¼5B�J���%��54��!,D�$[+��-$."1�Y�Ec$>�</���D����J�-�3�9!�K
�-�6$.57�WU65#!���/I�9��!��X����D6$4��� P ����B���
57��!3�Y��%08�W/<*EN


pH��$f0j��������!�Kg���6�</e��/I$>5e����I/�����!@/%�
�[¥(¦T5)��!1D6$["($>�%5B%�9D�$>"
D *1�-��$>5B���Y* ��!�Kg0;��������!�K
%+���$>�H+��-��!�K,$7: /%��E5�/��a�Y%��0 /%��$b02$4/���02�3"($)�¼��� � �S§V"(�'��K����0j�4N pH��$_08$7/���02�3"($)�¼�k��
�</��=/%$.5e����%/e�]K�� P $)!¹��!³zX��KE+3e$>²¶"($7UA!�$>�^���-��02������UA$." !���/I�9��! ���C�°�</��=/%$>5%����I/)N[pH��$
��%$>�-$4!@/��=/%���E! 57��!3�Y��%0j�g/%�m/I��$ � �o§ 02$4/e�^02�3"($4�fD�+3/1�Y��
/%��$�6��/-/%$4!��9!3Ko���n�-��02$
�9!3��$)%�W/���!�57$M%$)�'�=/%���E!��4N.d����@02$4/e�g5B�J���%�-$>�L5B�E!@/�����!R�[08$7/��n��/I/I%�9D3+3/%$���������� �����������g&����'5e�
�J�g!���/b�-���=&�!S��!T/I��$CUAK�+�%$�N�±k¨G!S/I��$ � �o§�02$4/e�]02�3"($)�X/%���'���'�n��!���$)%�W/%$."m�k%��0 /I��$
�-+��6$4n57�'���%� �"!$#%�'&�()& �%���'�*�%µBN


�S��������!�K %+���$>�R�Y��]�</��=/%$.5e����I/��R/%���[¥(¦ 54��!�/%�3$)! D�$T" $>�%57%��D6$."¶D(*V/%��$m%+���$>�
�9!�zX��KE+3e$.��MT��!�" s 57��0CD3�9!���!�Ko/I$4: /%+A���aK����020;��1%+���$>�1&���/I�¶K�������3�J54���M���=/I/%$4%!��4N
�#��!��-�J"($4.?��k��j$7:���02����$E?M%+���$¶±�²Eµ2��! zX��KE+�%$3M�&����'5e� "($4U�!�$>�2/I��$Q�-$)0;��!@/%�'5)�8���
�
57��02�6�@�-��/I$1± 6 � µ��</��=/%$���!,/%$)%0;������/%��$g�-$)0;��!@/%�'5)�c���i�W/��+#'��,-��.�& ���</��=/%$�N�¨G!,/%��$g57$4!@/%$4>?
/%���'�]�'�]%$4��%$>�-$4! /I$>"�D(* �V02$4/e�·02��" $)�g�A��/-/%$)%! �-����&���!�K /%��$ ��D��</%���5B/]�I* !@/e��:����
/%��$��-��+��57$o�J��!�K�+���K�$ � �S§MN�6g! /%��$T%��KE�@/.?a�·%+���$Q�'�Z�-���=&�! /%���=/\KE$4!�$)��=/%$.�;/I��$







% �


EventTransition StateVertex               trigger              


target


source


StateMachine


 State


SimpleState CompositeState
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Protocol(SM) 
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(1):StateMachine
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 name = comp
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:State
name = default


:PseudoState


kind = initial


:Transition
source
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(2)


top


default
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:SimpleState
name = s


Eqns ::= Eqns, 
State(s) =
extBeh(s)


(3)
ss


Eqns ::= 
Eqns , State(comp)=
State(default) 
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:State
name = top


extBeh(top) ::=
  STOP


:StateMachine


top


:StateVertex
name = s


extBeh(s) ::=
 directBeh(s) []
 extBeh(comp)


 :CompositeState


 name = comp


subvertex
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 name = s


:Transition


source


 :Event
 name = 
{e1, ..., en}


trigger


directBeh(s) ::=
    succ(s,e1)  
 [] ...
 [] succ(s,en)


 :State
 name = s1


:Transition


target


 :Event
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trigger


succ( s, e)  : : =
 e −> St at e( s1)


(7) :State
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en
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 :CompositeState


 name = comp
 isConcurrent = false


:State
name = default


:PseudoState


kind = initial


:Transition
source


target


Eqns ::= Eqns,
State(comp)=
State(default) 


(2)
:State
name = comp


::=


directBeh(s) ::=
succ(s,e) []
directBeh(s)


:Transition
trigger


 :State
 name = s


source


 :Event
 name = e


::=


(6)


 :State
 name = s1


:Transition


target


 :Event
 name = e


trigger


succ( s, e)  : : =
e −> St at e( s1)


(7)
 :State
 name = s


source


::=


 :State
 name = s


 :Event
 name = e


 :State
 name = s1


:Transition
 :Event
 name = e


trigger


 :State
 name = s


source
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where op is in {+,-,*,/}


c
x(t) = c


Arithmetic operators


Constant signal generator


Delay operator


op


x(t)


y(t)
z(t) = x(t) op y(t)


delay


i


x(t)
y(0) = i
y(t) = x(t-1) for t > 0
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Delay operator
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where Z=[X(t) op Y(t): t>=0]
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production  DSA_AddSingleChild * =


              ::=


transfer  3’.aeText := "Divsion with a single child.";
end ;
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�ëê >a¹Gì:9 #Óí"(/Æ = 3Iîhí4ïF3ß¹Gðhí4· ; 9ÂïF3'í¦3BìL9�îEì:>/¶ÒíG9 ; ï = 3Êñ�¶ = ð*í¦Æ = #¬· = 9�ï�îEï = 3Cí4òBº ¼ Û�ó Ñ0¼ óBÛ Ð?» Ú
= ¶*¹Gðhí4· ; 9<


�õô Û ½qÖ Õ +4½ Û ÐÒ½!E ×FÎ�º�í+ò�ò = 8�9�À6Ã6¹cðhí+· ; 9 = ¶6í4ðEÃ6ï�î<ðhí+ðEö$9�ï�÷Oì
î = ÃCì�>jÀ6·6ò�ï?Æ�í_îEìL>Þñ:Æ =Gø ·Cí4ðEìL>Þñ
= ð$>jì�òFì0îEì:>Øï�3�í¬9�ïF3B¹Gò�ìßî<ðhí+3C9�¶ = ð ø í4î<ï = 3�9�î<ìO·G<


� Á ; ì$íG> ø ïµ9E9�ïFÃ6ò�ì�º Õ ½EÖ Î = ¶Â¹cðhí4· ; 9�ÆOí43�ÃCì$9�·Tì:Æ0ï�ù�ìL>�Ãaö�9�öa3IîqíGÆhîEïµÆúðEÀ6òFì:9eî ; í_î©í+ò�ò = 8
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� 3,¹Gì�36ìOðhí4ò�ñO¹cðhí4· ; îEðhí+3�9�¶ = ð ø í4î<ï = 3�ïµ9
>jï �ÄÆ0À6ò�î
î = ï ø ·6ò�ì ø ìO3Iî�<�� = î ; ïµ9e·Cí4·Tì�ð.9�îEÀC>IÍ
ïFì:9
î ; ì Ñ Ý » º ¼ Û�ó Ñ0¼�Ð Ý » = ¶�9 ; í+·CìOò�öw36ì:9�îEì:>¬¹cðhí+· ; îEðhí43C9�¶ = ð ø í_îEï = 3�9�îEìO·C9<	� ì$9 ;6= 8 î ; í_î
î ; ïµ9"Æ = 3C9�îEðEÀCÆhîEï = 3ØÆOí43ØÃCì�ðEì:>jÀCÆ0ì:>Äî = 9�À6ÃB¹Gðhí4· ; ïµ9 =cø¸= ðE· ; ïµ9 ø í43C>�
4í4ðEï?í4Ã6ò�ì ø í_îhÆ ; Í
ïF3B¹�¶ = ðXî ; ì¿Æ =cø · = 36ì�3Iîh9 = ¶Cí$¹cðhí4· ; ñ_í43C>�·6ð = · = 9�ì©ðEìL9�î<ðEï?ÆhîEï = 3C9 = ¶Bî ; ìúîEðhí43C9�¶ = ð ø í_îEï = 3
ðEÀ6ò�ìL9�î ; í4î"ï ø ·6ð = 
cì/ì �ÄÆ�ïFì�3CÆ0öcñ6ï�3�·Cí+ð<î<ï?Æ�À6òµí+ðúÃaö�Æ0ÀBî�îEïF3B¹�> = 8¦3Ø3 = 3C>jì0îEìOð ø ï�36ïµ9 ø <


� ìÓï�3�
Gì:9�îEï�¹aí_îEì¬36ì:9�î<ìL> ¹cðhí4· ; î<ðhí+3C9�¶ = ð ø í4î<ï = 3�i8¦ï�î ;6= ÀBî�9 ; í4·TìL9���ïF3��IìLÆhîEï = 3 ä <
� ; í4·Tì:9wí4ðEìÓï�3IîEð = >jÀCÆ�ìL>�í_¶?îEìOðE8¿í4ðh>69�ñÞïF3��aìLÆhîEï = 3 Ì ñÊÃCìLÆ�í+À�9<ì�9 ; í+·CìOò�ö�36ì:9�îEì:> ¹cðhí4· ;
îEðhí43C9�¶ = ð ø í_îEï = 3 ò�ìLíc>69wî = Æ = 3C9�ïµ>jìOðhí4Ã6ò�ö >jï A ìOðEìO3IîÄí4òF¹ = ðEï�î ;6ø 9< ,¿ì�ò?í_îEì:> í43C> ¶VÀjîEÀ6ðEì
8 = ðE5¸ï?9">jïµ9EÆ0ÀC9E9�ì:>�ï�3��aìLÆhîEï = 3 �=<


� �����c¢��Ê¥��²£����! �"�£��
¡#��,h¤.£,�$�e¢6¨�¤�¡


��À6ðú3 = îEï = 3 = ¶Ê¹Gðhí4· ; 9.¶ = òFò = 8$9 ±�³ �+´&%aï�îúï?9 ø¬= ðEì�¹cìO36ì�ðhí+ò�î ; í43ØÀ�9<À�í+ò = 36ì:9�èaìL>j¹cì:9 ø íLö
Æ = 3636ì:Æ�î
í43wí+ðEÃBï�îEðhí4ðEö�3aÀ ø ÃTì�ð = ¶B3 = >jìL9�ñ�3 = î('�À�9�îXî�8 = ñ_í43C>/î ; ìOö ø í:ö�Æ = 3Iîhí4ïF3�¹Gðhí4· ; 9
ïF3 íÄ3BìL9�îEì:>�¶ÒíG9 ; ï = 3�)*��ì¬í+òµ9 = >jïµ9�îEï�36¹cÀ6ï?9 ; í�9�ì�+GÀ6ìO3CÆ�ì = ¶.ï�3IîEì�ð<¶�ícÆ�ìw3 = >jì:9�í_î/8 ; ïµÆ ;
¹Gðhí4· ; 9 ø íLöÄÃCì�¹Gò�À6ì:>�î = ¹Gì0î ; ì�ð�)


D = ðEì'·6ðEìLÆ�ï?9�ì�ò�öGñ�ò�ì�î-, ÃTì�í Û ½_»�. ÎqÙ ½ × Ö Õ ½	/ Î ¼ 8 ; ìOðEì,ì0
cì�ðqöØ9�ö ø Ã = ò21 � , Æ =cø ìL9
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cìOð8, Æ = 3C9�ïµ9�îh9 = ¶�9�ï�Çaî<À6·6ò�ìL9


� �5��� ��� � ò?í4Ã¦è � � , � í4î�î�è �5�8�  � Æ�îq96è �5� 7 �:9 �%�  $ a
8¦ï�î ; ù�36ï�îEì 9�ì�îh9 � = ¶ » Ý:ÙcÎ�º í43C> � = ¶ØÎqÙOÚIÎhº�ñ¦8 ; ìOðEì ì0
cìOðEöçì:>j¹Gì<; � � ; íG9�í
× ½	/ Î0×?× Ð?» Ú¬òµí4Ã=4;>��ñaí�9�ì?+GÀ6ì�3CÆ�ì/í_î<î�4;>� = ¶Êí+ðEï�î�ö3iòµí+Ã�4;>�@� ½_¼�¼�½cÑ Õ ÎhÙ » Ý:ÙGÎ�ºhñIí43C>Óí Ñ Ý »�¼ Î »�¼ º
Æ�îq904;>��ñ�í43C>�8 ; ì�ðEì 9 >jì:9�ïF¹c3Cí_îEì:9/í�9�ì�+GÀ6ìO3CÆ�ì = ¶ Ö Ý Ð?»C¼ ºA) �B� îßïµ9$ðEì?+GÀBïFðEì:>Øî ; í4î 9 > = ìL9
3 = îßÆ = 3Iîqí+ï�3�ðqì�·Tì0îEï�îEï = 3�9OñÂí43C>�î ; í_î�î ; ì�9Eí ø ì ;6= òµ>69"¶ = ð$ìC
cìOðEö�í_î<î�4;>�D:; � � ��)ÂÁ ; ï?9
ï?9'íØ8�ìOò�ò�Íé5a3 = 8¦3�3 = ð ø í+ò
¶ = ð ø 8 ; ï?Æ ; > = ì:9�3 = î'ðEìL9�îEðEïµÆ�î�î ; ì¸ì�Çj·6ðEì:9E9<ïE
cìO36ì:9E9 = ¶¿î ; ì
Æ = 3CÆ�ìO·Bîq9¦>jì�ù636ìL>�ÃCìOò = 8D)F ö � $ 8�ì�>jìO3 = îEì"î ; ì¬Î0Ï ÖT¼ l Ú+Û ½qÖ Õ %Iî ; ì Õ ½_» ÙI×FÎ�Ú4Û ½EÖ Õ � 1 $ = ¶Êí'òµí4ÃTìOòG1�Æ = 3C9�ïµ9�îq9 = ¶
í+3ÓìL>j¹cì#;/8¦ï�î ; Æhîh904;>� � � $ î ; í_î�ïµ9©òµí4ÃTì�òFò�ìL>¸8¦ï�î ; 1Xí43C>Äí_î<îhícÆ ; ìL>�î = í4ðEï�î�ö3:14��· = ï�3Iîh9C)� 3Øí'¹cðhí+· ; � ñBí43ÄìL>a¹Gì!;ßï?9�Æ�í+ò�ò�ìL>Äí$ÜhÛ ½ ÏÓÎßï�¶*Æ�îq904;>�#H� � $ ñBí43C> Ö × ½_ÐV» = î ; ì�ðE8¦ï?9�ì	%I;�ï?9
+GÀCí4òFï�ù�ìL>�íc9�í�JLK ½ Û l 1MK<ÎqÙOÚIÎ,ï�¶.ï�î ; íc9!J�í_î<îqíGÆ ;6ø ìO3Iîh9$í+3C>Øòµí+ÃCìOòN1M) � ï?9/Æ�í+ò�òFì:> Ö × ½_Ð?»
ï�¶*ï�î�Æ = 3Iîhí4ïF3C9�3 = ¶iðhí ø ìL9�ñ6í43C>OJIÍ�í4ðEöÄï�¶*ï�î ; íG9PJÓ· = ïF3Iîq9C)
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¶ = ðw9�ì�òFì:Æ�îEï�36¹�î ; ì�ºhó /hÑ Ý4Ï Ö Ý » Î »�¼ � � U Æ = 3Iîhí4ïF3BìL> ïF3 íØ36ìL9�îEì:>�ìL>j¹cì_U � Q � ñeí43C>
½ ºqº Ð Ú »CÐ?» Ú¬íß¹Gðhí4· ;a` î = î ; í4î�36ì:9�îEìL>wì:>j¹Gìcñ+8¦ðEï�î<îEì�3 � ± Ucb ` ´d) F ö � \U!��8�ì$>jì�3 = îEì
î ; ì Ö × ½4Ð?» Ú4Û ½EÖ Õ ½_¼ U,è.î ; ì = 36ì�8 ; ï?Æ ; ïµ9 = Ãjîhí4ïF36ì:>ç¶Vð =Gø � � U ÃaöçðEìO·6òµíGÆ�ï�36¹�î ; ì
Æ = 3IîEì�3Iîh9 = ¶
ì:íGÆ ; ¶Vðhí ø ìß8¦ï�î ; � $ )


Áú8 = ¹Gðhí4· ; 9 � í43C>�eõí+ðEì Ð º�Ý_ÏÓÝ4Û Ö Õ ÐÒÑ ñ�8¦ðEï�î<îEì�3 �gf� e ï�¶�î ; ì�ö�í4ðEì�ì?+GÀCí4òCÀ6·�î =
î ; ì�ï?>jì�3IîEï�îEï�ìL9 = ¶Xî ; ìOï�ð"3 = >jìL9¦í43C>�ì:>j¹cìL9C)
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� 3ØÆ = 3IîEðhíc9�î�î = 3 = îEï = 3C9 = ¶ Õ Ð Î0Û ½ Û Ñ Õ ÐÒÑq½ ×ÂÚ+Û ½EÖ Õ º/î ; í_î"í4ðEì�ÀC9�ì:>¸¶ = ð¿9�öB9�îEì ø ø¸= >aìOò�Í
ïF3B¹ ±�� ´Yñ = À6ðÊ3BìL9�îEï�36¹�Æ = 3CÆ�ìO·BîÊï?9 Ñ Ý_Ï Ö ÝLº Ð?¼�Ð Ý »Â½ ×�èLï�î�¶ = ðEÃ6ïµ>69�ì:>j¹Gì:9ÞÃCì�î�8�ì�ìO3,Æ =Gø · = 36ì�3Iîh9
9 = î ; í_î�Æ =cø · = 36ìO3Iî"íG9E9�ï�¹c3 ø ìO3Iî¦ïµ9ú· = 9E9�ï�Ã6òFì	)CÁ ; ïµ9úïµ9¦ï ø · = ð<îhí43Iî¿¶ = ð¦·6ð = ¹cðhí ø¸ø ï�36¹*)


2 ï�¹cÀ6ðEì ä ÃCìOò = 8ë9 ;6= 8$9$î ; ðqì�ì Ñ Ý »�¼ ÛqÝ_×��¦Ý & Ú+Û ½EÖ Õ ºA)eÁ ; ì�ïFð�3 = >jìL9�ðEì�·6ðEìL9�ì�3aîßì0Çjì�Í
Æ0ÀBî<ï = 3 9�îhí_îEìL9�ñeí+3C> î ; ìOï�ðwì:>j¹cìL9�ðEìO·Bðqì:9�ìO3Iîwíc9E9�ï�¹G3 ø ì�3Iîh9�ñÊÃBðhí+3CÆ ; ìL9�ñXí+3�> ·6ð = Æ�ìL>jÀBðEì
ÆOí4ò�ò?9C%4ÆOí4ò�ò?9�í4ðEì©¶iðhí ø ìL9Êî ; í_î�Æ = 3Iîhí4ï�3wî ; ì¦Æ = 3IîEð = ò�� = 8 ¹cðhí4· ;w= ¶�î ; ì¦ÆOí4òFò�ì:>,·6ð = Æ0ì:>jÀ6ðEì�)
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������������� ì0î�� ÃCìÓí�ðhí+365cìL>�í+ò�· ; í4ÃTì0î = ¶ +4½ Û ÐÒ½	/ ×FÎ »Â½ ÏÓÎ�ºÓ>jïµ9 ' = ï�3Iî�8¦ï�î ; ,P)��
¹Gðhí4· ;�� = 
cìOð ,BS�� ïµ9�Æ�í+ò�òFì:>�í Ö�½_¼�¼ Î0Û » ï�¶�í4òFòjï�îh9 » Î�º ¼ ÎhÙ +_½ Û ÐÒ½	/ ×FÎ�º Vî ; ì"36ì:9�îEì:>�ì:>j¹cìL9
ò?í4ÃCìOò�òFì:>�Ãaö��<�úí4ðEì�·Bò?í4ïF3 ) F ö � 8�ì,>jì�3 = î<ìßî ; ì¸º . Î0×FÎ ¼ Ý » = ¶
íw·Cí_î<î<ìOðE3 � 8 ; ìOðEì�í+ò�ò

4í+ðEïµí+ÃBòFì:9 ; í�
GìßÃTì�ìO3�ðEì ø¸= 
Gì:>3)


� ì0î � ÃCìwí¬·Cí_î<î<ìOðE3�8¦ï�î ; íaJGÍ�í4ðEöÄ36ì:9�îEìL> 
4í+ðEïµí4Ã6òFì U#; � Q! )TÁ ; ìÓÛEÎ Ö × ½GÑ Î0ÏÓÎ »�¼
= ¶ ;wïF3 � � U Ãaö�í�JGÍ�í4ðEö�¹Gðhí4· ; ` ïµ9"î ; ì�3 >jì0ù�36ì:>�Ãaö�¹còFÀ6ï�36¹¬î ; ì�í4î�îhícÆ ;6ø ìO3Iîh9 = ¶ ;
î = î ; ì�Æ = ðEðEìL9�· = 3C>aïF36¹�· = ïF3Iîh9 = ¶ ` ñ6ðEì ø¬= 
jï�36¹ ;Gñ6í+3�>�íG9E9�ï�¹G3BïF36¹,î ; ì�ðEì:9�À6ò�îúî =�� � UB)


� ·Cí_î<îEì�ðE3#" 8¦ï�î ; í,9�ïF36¹cò�ì/36ìL9�î<ìL>�
4í4ðEï?í4Ã6ò�ì#U#;ßïµ9¦ÆOí4òFò�ìL>Äí Ñ Ý »�¼ Î ¾G¼ )BÁ ; ìÓÎ0Ï / ÎqÙXK
Ù Ð?» Ú = ¶�í¬¹cðhí4· ; ` ï�3$"ëïµ9�>jì�3 = îEìL>�íc9�" ± ` ´�í43C>�>jì0ù�36ì:>�Ãaö�ðEìO·6òµíGÆ�ï�36¹¬î ; ì'36ì:9�î<ìL>

4í+ðEïµí+ÃBòFì U!;�Ãaö ` )


� ¶VÀ63�Æ�îEï = 3#%�è&� � 7 ïµ9�íÓºhó / º ¼�Ð?¼ ó ¼�Ð Ý » ï�¶Êï�î ø í4·C9 
4í+ðEïµí+ÃBòFì"3Cí ø ì:9 = 3Iî = ¹Gðhí4· ; 9
8¦ï�î ; î ; ì,9Eí ø ì'í4ðEï�î�ö�)


Á ; ì Ð?» º ¼�½4»�¼�ÐÒ½4¼�Ð Ý » = ¶.í¬·Cí_î<îEì�ðE3 � ícÆOÆ = ðh>jï�36¹�î = % ï?9 = ÃBîhí4ïF36ì:>ØÃjöÄî ; ìw9<ï ø À6ò�îqí4Í
36ì = ÀC9�ðEì�·6ò?ícÆ�ì ø ìO3Iî = ¶¦í4òFò©36ì:9�îEì:> 
4í+ðEïµí+ÃBòFì:9DU#;ÄïF3 � Ãaö î ; ìÄ¹cðhí4· ; %�iòµí4Ã �('*) 4;>�@��%
î ; ì�ðEìL9�À6ò�îEï�36¹ ÐV» º ¼�½4»ÂÑ Î/Ú+Û ½qÖ Õ ï?9¦>aìO3 = îEì:>�Ãaö � %N)


+ 	,��-/.$01	���23�54768	,9:��;5
�6<2=�=> 9�ï�36¹$î ; ì�3 = î<ï = 3C9X9�À ø¬ø í+ðEï�÷Oì:>'í+Ã = 
cìGñ0îEðhí43C9�¶ = ð ø í_îEï = 3
ðEÀ6ò�ìL9'í43C> 9�îEì�·C9wÆ�í+3�ÃTì�>jì0ù�36ì:> ï�3 í 9�ï ø ïFòµí+ð�8¦í:ö�íG9/ïF3 î ; ì�í4ðEì:í = ¶úîEìOð ø ðEìO8¦ðEï�î<Í
ïF3B¹ ±�³5? ´&) � 3 > = ï�36¹�9 = ñ�ï�îß9�ìOì ø 9$9�ìO3C9�ï�Ã6òFì�î = í+·B·6òFöØî ; ì¬9Eí ø ì�ðEìL9�î<ðqïµÆhîEï = 3C9$íG9¿¶ = ð$î ; ì
ðEÀ6ò�ìL9 = ¶©íÓî<ìOð ø ðEì�8¦ðEï�î<ìw9�ö69�î<ì ø èÂÁ ; ìOï�ð/òFì0¶?î<Í ; í43C> 9�ï?>jì,·Cí_î<îEì�ðE3C9 ø À�9�îß3 = î�ÃTì 
4í4ðEï�Í
í+ÃBòFì:9�ñ�íc9"9�ÀCÆ ; ðEÀBòFì:9¦í+·6·BòFöÄî = ì0
cìOðEö¸¹Gðhí4· ; 9 = î ; í4î¦î ; ì,9�öB9�îEì ø >jïE
cìOðE¹cìL9�ñBí43C>�î ; ì�ïFð
ðEïF¹ ; î<Í ; í43C> 9<ïµ>jì¸·Cí4î�îEì�ðq3�9 ø À�9�îw3 = î,Æ = 3Iîhí4ïF3 À636ï�3C9�îhí43IîEï?í_îEì:> 
4í+ðEïµí4Ã6òFì:9�ñÊ9�ïF3CÆ�ì�î ; ì�3
í+ðEÃBï�î<ð�í4ðEö�9�ÀBÃC9�îEðEÀCÆhîEÀ6ðEìL9 ; í?
cì/î = ÃTì'Æ0ðEìLí_îEì:>A@ = Àjî = ¶*î ; ïF3�í4ï�ðCB�)


�ED ¼ Û ½_» ºiÜ0Ý_Û�Ï ½_¼�Ð Ý »�F Û�ój×FÎ � �HG3I Æ = 3C9�ï?9�îq9 = ¶Êî�8 = ·Cí_î<îEì�ðE3C9 � í+3C> I 9�ÀCÆ ; î ; í_î
î ; ì¬ò�ì�¶?î<Í ; í43C> 9�ï?>jì � ïµ9ß3 = î�í�
4í4ðEï?í4Ã6ò�ì ; í43C>jò�ìGñ�í43C> = 36ò�ö�
+í4ðEïµí+Ã6ò�ì,3Cí ø ì:9�¶Vð =cøJ�
= ÆOÆ�À6ð©ï�3¸î ; ì�ðEïF¹ ; î<Í ; í43C>¬9�ï?>aì I )aÁ ; ìO3�K ¼ Û ½4» ºVÜ0Ý4ÛhÏwº/íß¹Gðhí4· ;�L ïF3Iî = í43 = î ; ì�ð�¹cðhí4· ;
e�ñL8¦ðEï�î<îEì�3 LNM G e�ñ:ï�¶8KeÆ�í+3'ÃCì�ïF3C9�îqí+3IîEïµí_îEìL>�8¦ï�î ; í$9�À6ÃC9�îEï�îEÀBî<ï = 3O%*ñ4í43C>'ì ø ÃCìL>B>jìL>
ïF3Iî = 9 =cø ì'Æ = 3aî<ì�ÇaîP"ë9 = î ; í4î L fQ " ± � %C´
í43C> e fQ " ± I %C´d)
R ¾a½ Ï Ö ×FÎTSUDWV�Ý »C¼ ÛEÝ_×/X�×�Ý & ô Û ½qÖ ÕUY Û ½4» ºVÜ0Ý4ÛhÏ ½4¼�Ð Ý »�F ) � 3 2 ï�¹GÀBðqì ³ 8�ìÄ9 ;B= 8�í�ðEÀ6ò�ì
1�î ; í_î/·CìOð<¶ = ð ø 9/í�×FÝ:Ý Öç¼ Û ½_» ºiÜ0Ý_Û�Ï ½_¼�Ð Ý » ñ�í43C> í¸ðEÀ6ò�ì[Z î ; í4î¬ó » Ü�Ý_×FÙLº'î ; ì�Ã = >jö = ¶©í
·6ð = Æ0ì:>jÀ6ðEì$Æ�í+ò�ò4) 2 ï�¹GÀ6ðEì ä 9 ;6= 8$9
î�8 = î<ðhí+3�9�¶ = ð ø í4î<ï = 3C9 = ¶Êí�Æ = 3IîEð = ò�� = 8 ¹cðhí4· ; ÀC9�ï�36¹
1
í43C>\Z )�Á ; ì'Æ = 3Iî<ì�Çaî¿¶ = ð¿î ; ì�ù�ðh9�î$9�î<ìO·Øì�+GÀCí4ò?9�î ; ì�¹cðhí+· ;]L ±_^ ba`�b $ ´6V8 ; ìOðEì ^ ï?9
î ; ì¿¶Vðhí ø ì¦ïF3 L ñGí43C>]`cb $ ïµ91bedå9 ; í43C>jò�ìú¹Gðhí4· ; ��ñcí+3C>�î ; ì�9�À6ÃC9�îEï�îEÀBî<ï = 3 ø í+·C9fb = 3Iî =
î ; ì ; í43C>jò�ìÄ¹cð�í4· ; `hg è Q ; $ ) 2 = ð�î ; ìØ9�ìLÆ = 3�> 9�îEìO·�ñeî ; ì�Æ = 3IîEì0Çaî,ì?+GÀCí4ò?9�î ; ìÄ¹cðhí4· ;
= Ãjîhí4ïF36ì:>�Ãaö�ðEì�·6ò?ícÆ�ïF36¹Äî ; ìw¶Vð�í ø ì ^ Ãaö í\b¬Í&
4í4ðEï?í4Ã6ò�ìGñÂí43C>�î ; ìÓ9�À6ÃC9�îEï�îEÀBî<ï = 3 ø í+·C9
b = 3Iî = e ��^ )
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� ì0î 1":<;©í+3�>�Z=:<;�ÃTì = ÃBîhí4ïF36ì:>'Ãaö'ï�3IîEì�ð�Æ ; í436¹Gï�36¹$î ; ì"9�ïµ>jì:9eïF3wðEÀ6òFì:921Tí43C>�Z )+Á ; ìO3
Z>:<;"ï?9©3 = î$íwðEÀ6ò�ì/ÃTì:ÆOí4ÀC9�ì�ï�îh9úò�ì�¶?î�Í ; í+3C>�9�ï?>jìßïµ9©î ; ì ; í43C>jò�ì/¹Gðhí4· ; `cb@?�) � 3C>jì�ìL>Äî ; ï?9
ðEÀ6ò�ì�Æ = À6ò?>�í4òF8¿í:ö69�ÃCì'í4·6·6ò�ï�ìL>ÞñIî = Ü0Ý_×FÙ�í+3aöÄÆ = 3IîEð = ò<� = 8 ¹cðhí+· ; î = í,·6ð = Æ0ì:>jÀ6ðEì/ÆOí4òFò4)
@ = 8úìC
Gì�ð:ñ�1":<;"ï?9¦íwîEðhí43C9�¶ = ð ø í_îEï = 3�ðEÀ6ò�ìßî ; í4î�Æ = À6ò?>ÓîEðhí43C9�¶ = ð ø e Ã�íGÆq5Óî =�L )


A = îEì�î ; í_î©íß9<ï�36¹còFìú¹cð�í4· ; îEðhí43C9�¶ = ð ø í_îEï = 3 ø íLöwí A ìLÆhî©í+ðEÃBï�îEðhí4ðEößò?í4ðE¹Gì¿9�À6ÃB¹Gðhí4· ; 9
= ¶�î ; ì ;B= 9�î$¹cð�í4· ; ) ê 
cìOðEöØí+·B·6òFïµÆOí_îEï = 3 = ¶T1�Ù_ó Ö × ÐÒÑq½_¼ Î�º,î ; ì¬9�À6Ã6¹cðhí4· ; Ã = À63C>�î = î ; ì

4í+ðEïµí+ÃBòFì©3�í ø ì b ) �aï ø ï�ò?í4ðEò�öGñ_í$ðEÀBòFì�ÙcÎ0×FÎ ¼ Î�º�î ; ì¿9�À6Ã6¹cðhí+· ; Ã = ÀB3C>�î = í8
4í+ðEïµí+ÃBòFì©3�í ø ì
ïF3,ï�îh9eò�ì�¶?î<Í ; í43C>,9�ï?>jì�ï�¶6î ; í_î*3Cí ø ìú> = ìL9e3 = î = Æ�Æ0À6ðeïF3,ï�îh9eðEï�¹ ; î<Í ; í43C>'9�ïµ>jì�),�¦3C>Þñ4í"ðEÀ6ò�ì
ø íLöÓðEì�+GÀ6ï�ðqì�î = Ñ Ý_Ï Ö�½ ÛEÎ,í4ðEÃ6ï�îEðhí4ðEïFò�ö¬ò?í4ðE¹Gì/9�À6Ã6¹cðhí+· ; 9�èGî ; ìßðEÀ6ò�ì-1":<;�í+·6·BòFï�ìL9 = 36ò�ö¸î =
í ;B= 9�î�¹cðhí4· ; ò�ïF5cì e ñI8 ; ì�ðEì�Ã = î ; b¬Íd
4í4ðEï?í4Ã6ò�ìL9 = 3Äï�îh9�òFì0¶?î<Í ; í+3�>�9�ïµ>jì ø í_îhÆ ; ïµ9 =cø¸= ð<Í
· ; ïµÆw9�À6ÃB¹Gðhí4· ; 9C)TÁ ; ïµ9$ïµ9/í¸ðhí4î ; ìOðßÆ =cø ·BòFì0Ç í+·6·BòFïµÆOí4Ã6ï�òFï�î�ö�Æ = 3�>jï�î<ï = 3ÊñÂí+3�>�î ; ì�ðEì�¶ = ðEì
= ¶?î<ìO3�¶ = ðEÃ6ïµ>6>jì�3�ï�3�í4·6·6ò�ï?Æ�í4î<ï = 3C9¿ÃCíc9<ì:> = 3�îEì�ð ø ðEì�8¦ðEï�î<ïF36¹*)G� = ï ø ·6ò�ì ø ì�3Iîhí4î<ï = 3C9 = ¶
�9 ; í4·Tì�òFö��Ê36ìL9�î<ìL>,¹cðhí+· ; îEðhí43C9�¶ = ð ø í_îEï = 3 ø í:ö,í+òµ9 = ðEì?+GÀ6ï�ðEì�î ; í4î
ðqÀBòFì:9�í+ðEì©ò�ì�¶?î�ÍYò�ï�36ìLí4ð:ñ
ïd) ì�)jî ; í_î"ìC
Gì�ðEö_
4í+ðEïµí4Ã6òFìß3Cí ø ì = Æ�Æ0À6ðh9¦í_î ø¬= 9�î = 3�Æ0ì = 3�î ; ì�ò�ì�¶?î�Í ; í+3C>�9�ïµ>jì	)


B
�DC� �


E AGFIH C


J AGFKH CLC


M AGFKH


� �
�


�


N �


O
�DC� �


E AGFIH C


J ALFIH CPC


M AGFKH
M ALFQH


��
�


N �


R
�DC� �


E AGFKH C M AGFKH


M AGFQH


J AGFQH CPC ��
�



S�T u.U6u />V �W "�$#�%9�'�3�(�-)*#+ -,X�.%Y�Z -�HV9�







�0���


� 6 2(� ; 	�����;5
�6 2A6<4 01	,�&2(�54 6&	�9 ��; 
�6 2(���$2 = ð¿í�¹Gðhí4· ; L í43C>Äí'ðEÀ6ò�ì ��� G I ñGì0
cìOðEö

4í+ò�ï?>�î<ðhí+3C9�¶ = ð ø í4î<ï = 3�9�î<ìO·�ÆOí43�ÃTì,Æ = 3�9�îEðEÀCÆ�î<ìL>�íG9�¶ = òFò = 8$9�è
³ )�� «?°
	 � d~9ß9�5cìOò�ì�î = 3 � ï�3 L ñ�ï4) ì�)�>aì�îEì�ð ø ïF36ì¬í+3 Ý ÑqÑ óBÛhÛqÎ »ÂÑ Î'Ú+Û ½qÖ Õ�� 9�ÀCÆ ; î ; í_î
� fQ �� L�� U ¶ = ð$9 =Gø ìß36ìL9�îEì:>�¶Vðhí ø ì U ïF3 L )


ä )�� «?°
	 � då9 
+í4ðEïµí+Ã6ò�ì�3Cí ø ì:9ÊÃaö�í�Ï ½_¼�Ñ Õ ÐV» Ú/º�ó / º ¼éÐ?¼ ó ¼éÐ Ý » %Ó9�ÀCÆ ; î ; í_î � % fQ L�� U )��
Ì )�� ¯��ÄàÞ«��Þ¯ ñ�ï4) ì	)C>jì0îEìOð ø ï�36ìBeÅíG9 L ± Ucb I %C´&)
2 = ðÓ·6òµí+ï�3ç¹Gðhí4· ; 9�ñ�� «?°
	 í43C>�� «?°
	 î = ¹cì0î ; ì�ð�Æ = 3C9�î<ï�îEÀjîEì�î ; ì Ú+Û ½EÖ Õ Ï ½4¼�Ñ Õ Ð?» Ú


Ö ÛEÝ / ×FÎ0Ï 9�îEÀC>jï�ì:> ïF3 ±åä�� ´d)���Ã�
aï = ÀC9�ò�ö�� «?°�	 ÆOí4363 = î�ÃCì�9 = ò 
cì:> 8¦ï�î ;B= ÀBî,9 = òE
aïF3B¹�î ; ì
º�ó / Ú+Û ½EÖ Õ Ð º�Ý4Ï¸Ý4Û Ö Õ Ð º�Ï Ö ÛqÝ / ×�Î0Ï�ñI8 ; ïµÆ ; ïµ9 A! Í�Æ =Gø ·6ò�ì�î<ì�)"� «?°
	 ï?9.9 =Gø ì�8 ; í4î.ì:íc9<ï�ì�ðLè
> 9�ï�36¹�î ; ìÄîEìLÆ ; 36ï +GÀ6ìL9�·6ðEì:9�ìO3IîEì:> ïF3 ±åä#� ´�ï�î,ïµ9'9 = òE
4í+Ã6ò�ìÓï�3�· = òFöa3 =Gø ïµí+ò�îEï ø ì	)$��3CÆ�ì
î ; ïµ9 ; íG9�ÃTìOì�3�> = 36ìGñ%� ¯��ÄàÞ«��Þ¯ ï?9�ìLíc9�ö�)


� Æ�ò = 9�ìOðúò =a= 5�í_î&� «?°
	 í+3C>'� «?°
	 ðEìC
Gì:í+òµ9©î ; í_î¦î ; ì ø í4ïF3�>aï)(ÄÆ0ÀBò�î�ö�ïµ9¿î =¸ø í_îhÆ ;
î ; ì�·6òµí4ïF3,¹Gðhí4· ;[� �Z �Xí4¹aí4ïF3�9�î L  U�*I��ñ_¶ = ð*3BìL9�îEì:>�¶Vðhí ø ìL9�Z¸í43C> U+*G) 2 ð =cø 9�ÀCÆ ; ò = Æ�í+ò
9 = ò�ÀBî<ï = 3C9¬î ; ì�ðEì?+GÀ6ï�ðEìL> ¹Gò = Ã�í+ò = 36ì Æ�í+3 ÃTì Æ = 3C9�îEðEÀCÆhîEìL> ðhí_î ; ì�ðÓì,(ÄÆ0ï�ìO3IîEò�ö�)�Á ; ÀC9�ñ
36ìL9�î<ïF3B¹ í+ò = 36ì ø í45Gì:9-� «?°
	 í43C>.� «?°�	 ø¬= ðEì�ì/(ÄÆ0ï�ì�3aî�ï�¶ß¹cðhí+· ; 9�Æ = 3C9�ïµ9�î = ¶ ø í+3aö
9 ø í+ò�òTÆ =cø · = 36ìO3Iîq9Oñc9�ïF3CÆ�ì¦î ; ìL9�ì�Æ�í+3¸ÃTìßÆ = 3C9�ï?>jì�ðEìL>wï�3Óïµ9 = òµí_îEï = 3�)� A = îEïµÆ0ì"î ; ì"ÃTì�36ì�ù6î
= ¶�Æ =Gø · = 9�ï�îEï = 3Cí4ò�ï�î�ö	) �


@ = 8�ì0
cìOð:ñ0� «?°�	 ø í:ö 9�îEï�òFò.·6ð = >jÀCÆ�ìÓí+3 ì�Çj· = 36ì�3IîEïµí+ò�3aÀ ø ÃTì�ð = ¶ ø í_îhÆ ; ïF36¹�9�À6ÃjÍ
9�îEï�îEÀBîEï = 3C9�¶ = ð¸9 =cø ì = ÆOÆ�À6ðEðEìO3CÆ�ì�) � ¶/ìC
4í+ò�ÀCí_îEï = 3 ï?9¬> = 36ìØ8¦ï�î ; ÃCícÆq5IîEðhícÆq5aï�36¹ �íc9wïF3
È/àTáeÉIá*â ��ñBí4òFò = ¶Êî ; ì ø ø íLö ; í?
cì$î = ÃTì�îEðEï�ìL> = ÀBî:ñaìC
Gì�3IîEÀCí4ò�òFö	) � îúïµ9©î ; ÀC9©ï ø · = ð<îqí+3Iî
î = Æ0Àjîú> = 8¦3�î ; ì�3aÀ ø ÃCìOð = ¶ ø í_îhÆ ; ì:9C) 2 = ð<î<À63Cí_îEì�òFöcñGðEÀBòFì:9 ø íLö,ÃTì"ðEìL9�î<ðEï?ÆhîEìL>¸9 = î ; í_î
î ; ì�ö ; í?
cì�í4î ø¬= 9�î = 36ì ø í_îhÆ ; ïF3B¹Ä9�À6Ã�9�îEï�î<ÀBîEï = 3�¶ = ð$í+3aö = ÆOÆ�À6ðEðEìO3CÆ�ìGè
0�.3��6&	���9 1 �32 Î ¼ � fQ �4 L3� U65&7 Õ Î0ÛEÎ » Ý98 ½ Û ÐÒ½�/ ×�Î Ð?» �  R � Ð º ½_¼é¼�½cÑ Õ ÎhÙ ¼ Ý ½
Ö Ý ÐV»�¼;: YÂÕ Î<� «V°�	 º ¼ Î ÖëÑq½4»>=4Ð Î0×FÙ ½4¼ Ï¸Ý_º ¼ Ý » Î Ï ½4¼�Ñ Õ Ð?» Ú º�ó / º ¼�Ð?¼ ó ¼�Ð Ý » % º�Ý ¼ Õ ½_¼
� % fQ L�� U65 Ö ÛEÝ�8 Ð ÙcÎqÙ ¼ Õ ½4¼ Î,84Î�Û = Z@? QBA º ½_¼�Ð ºDC�Î�ºßÝ » Î'Ý�Ü ¼ Õ Î*Ü�Ý_×?×FÝE7 Ð?» Ú Ö ÛEÝ Ö Î0Û ¼�Ð Î�ºGF
H : YTÕ Î�8 ½ Û ÐÒ½	/ ×FÎ�º Ð?» � �Z � Õ ½ 84Î Ö�½4Ð ÛI7 Ð º�Î Ù Ð ºKJOÝ Ð?»C¼ ºOÎ ¼ º�Ý�Ü ½_¼�¼�½cÑ Õ ÎhÙ » Ý:ÙcÎ�º ½4» Ù
L \U Z � Ð º Ñ Ý »C» Î Ñ0¼ ÎhÙL5


M : � �Z � Ñ Ý »�¼�½_Ð?» º ½_¼ ÏÓÝLº ¼ Ý » Î38 ½ Û ÐÒ½�/ ×FÎN5
S : � �Z � Ð º ½ Õ ½_» Ùa×FÎßÚ+Û ½EÖ Õ Ý4Û Ñ Ý »�¼�½_Ð?» º » Ý-8 ½ Û ÐÒ½�/ ×�Î ½_¼¦½ ×?× :
Á ; ì�Æ = 3C>jï�îEï = 3C9 ³NOBÌ í4ðEì = ðh>jìOðEì:>ß8¦ï�î ; ïF3CÆ�ðEìLíc9�ïF3B¹/9�îEðEì�36¹+î ; )QP¿À6òFì Z�ï�3 2 ï�¹GÀ6ðEì ³ = ¶


ê Ç6í ø ·BòFì Ì 9Eí4î<ï?9�ù6ìL9eÆ = 3C>jï�îEï = 3 Ì ) � = > = í4ò�òaî ; ì¿ðEÀ6ò�ì:9eÀC9�ìL>�¶ = ð�9�·Tì:Æ0ï�¶iöaï�36¹�í$¹Gðhí4· ; ïµÆOí4ò

Gì�ðh9�ï = 3 = ¶�R�À6ïµÆq5B9 = ð<î�ïF3 ±�S ´d)(c��ÆhîEÀCí4òFò�ö¸í4ò?9 = î ; ì"ðEïF¹ ; î<Í ; í43C>¬9�ï?>jì:9 = ¶Êí4òFòBðEÀ6òFì:9.ï�3¸î ; í_î
·Cí4·Tì�ð¸9Eí4î<ï?9�¶Vö Æ = 3C>jï�îEï = 3 Ì ) �wÁ ; ïµ9,ï�3C>jïµÆOí_îEì:9wî ; í_î¬ì0
cìO3 ðEïF¹cï?>aòFö ðEì:9�îEðEïµÆ�îEì:> 
4í4ðEï?í4Ã6ò�ì
Æ = 3CÆ�ìO·Bîq9¦9�ÀT(ÄÆ0ì�¶ = ð ø í+3aöÄ3 = 3IîEðEïE
aï?í4òÂ·6ð = ¹cð�í ø¬ø ïF36¹¬9�ï�îEÀ�í4î<ï = 3C9C)


P¿À6ò�ì 1":<;¦ï�3 2 ïF¹cÀ6ðEì ³ = ¶ ê Ç6í ø ·6ò�ì Ì 
aï = ò?í_îEì:9¿Æ = 3�>jï�î<ï = 3 ä 9�ï�3CÆ�ì�î ; ìD
4í4ðEï?í4Ã6ò�ìL9 = ¶
ï�îq9Xò�ì�¶?î�Í ; í+3C>'9�ïµ>jìú9 ; í4ðEì = 3Bì = ¶jî ; ì�ï�ð*í4î<îqíGÆ ; ìL>/3 = >jìL9C)LP¦À6ò�ì 1jï�3,î ; í_îXù�¹GÀBðEìGñ:í+ò�î ;6= À6¹ ;
9Eí4î<ï?9�¶Vöaï�36¹¬Æ = 3�>jï�î<ï = 3 ä ñI¶Òí4ïFòµ9úíG9.î ; ì b¬Íd
4í+ðEïµí+ÃBòFì = 3�ï�îh9©òFì0¶?î<Í ; í+3�>Ø9�ï?>aì/ï?9úí4î�îhícÆ ; ìL>¬î =
UWV �YX1�|V7�-�54�,��"�QZS�.%9�/) �9�' �\[  -�5%10<]^X4üQ# xc�:|�{`_�yO�<�VyLah|�{cbK �X1#+ ,X�Y#+ " $#�4qX&�+0  -�d] � �
V �.,X%� -�Ie V X9��% B&f gihkjmlKn #/Xpo l bpq;qsr 0 �� -�D�-) ,�%&�5�  �X9�W��T�� n �D -�.% �(�� �X&� 45�.%� -�\[  &t �3�(�  �X9�
 "�$#�%9�'�3�(�-)*#+ -,X�.%ueQv&�&�" �X&���-) ���-�LZ6�"�"X9�' -,	 -�& -,��.% j X1#��  -��X � 45�.%&�",��' -��%� V ,	 �X  �X9�>��4�45�7�"�-�5%&45�
�(��] ,�% B V X9,X4qX�X #��$X ���5%2���(�9%10 ,�%2 �X9�xwe�F�zy!�' -�HV%Z7,De �Le{Z� �X9� ��4�45�7�"�-�5%94�� ) �(��V�X9,��") X1#��
 -�|X1� # �"�"X&) �(��V�X9,X�") �(�  �X9� ,��"�.) �(��V�X9,X�")}] j � BW~,g e
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S�T u
	6u V V � n �����Y "�$#�%9�'�3�(�-)*#6 -,��.%9�


í�· = ïF3Iî0) 2 ï�¹cÀ6ðEì Ì ï�òFò�ÀC9�îEðhí_îEì:9�î ; í4î©î ; ì = Æ�Æ0À6ðEðEì�3CÆ0ì = ¶�1 d~9�·Cí4î�îEìOðE3�9�5cì�òFì0î = 3 ø íLö'î ; ì�3
ÃTì�îEðhí+3�9�¶ = ð ø ìL> 8¦ï�î ; >jï A ìOðEì�3Iî¬ïF3�9�îhí43aî<ï?í_îEï = 3C9C) ��À6ð�ï�3IîEÀ6ï�îEï = 3 í4Ã = ÀBî¬Æ = 3IîEð = ò � = 8
¹Gðhí4· ; 9 ø í:ö ø ïµ9�ò�ìLíc>�ÀC9�î = ÃTì�òFï�ì0
cì�î ; í4î#1eî<ðhí+3C9�¶ = ð ø 9 L� ï�3 '�ÀC9�î = 36ìß8¿íLöGñjöaï�ìOòµ>jï�36¹
e  ) � 3 î ; í4î$îEðhí43C9�¶ = ð ø í_îEï = 3Êñ6î ; ì¸9�À6Ã6¹cðhí+· ; `�� è Q ;  ?"ïF3 L� ïµ9$·Cí4ðEî = ¶�î ; ì¬Æ = 3Iî<ì�Çaî
8 ; ì�ðEìOï�3�î ; ìßï�3C9�îhí43CÆ0ì = ¶ 1Êï?9úì ø ÃCìL>B>jìL>3)�@ = 8úìC
Gì�ð:ñGî ; ï?9"9�À6Ã6¹cðhí4· ;�ø í:ö�í4ò?9 = ÃCìOò = 36¹
î = î ; ìÓï�3C9�îhí43IîEï?í_îEï = 3 = ¶81M)�Á ; ìO3ÊñÞî ; ì�îEðhí43C9�¶ = ð ø í_îEï = 3 öaï�ìOòµ>69/î ; ì¬¹Gðhí4· ;��� ñ�8 ; ì�ðEì
î ; ì$9�ÀBÃ6¹Gðhí4· ; `���è Q ;  ?eï?9.>jÀ6·6ò�ïµÆOí_îEì:>Þñ+Ã6ÀBî�ïF3Iî<ð = >aÀCÆ0ì:>¬íG9�>jì:íG>¬Æ = >jì¿î ; í_î.8¦ï�òFò63Bì0
cìOð
ÃTì�ì�ÇjìLÆ�ÀBîEì:>3)


� �  ���-�X¥����=�c¢��X¥ � £����# "�£���¡ ���q¤.£�� �X¢6¨�¤©¡


2 ï�¹GÀBðqì Ì · = ï�3Iîh9 = Àjî�í43 ïF3 ; ìOðEì�3Iî�¶Vì:í4î<À6ðEì = ¶,36ìL9�î<ìL>²¹cðhí4· ; î<ðhí+3C9�¶ = ð ø í4îEï = 3Êè �"ò�ò
¹Gðhí4· ; 9$í+3�>�·Cí_î<îEì�ðE3 = 
cìOð¦î ; ìwòµí+ÃCìOò
í4òF· ; í+ÃCì�îh9 ø í:ö = Æ�Æ0ÀBðßíc9 ;6= 9�î/¹cðhí+· ; 9�ñ�ïF3 9�À6ÃjÍ
9�îEï�îEÀBîEï = 3C9 = ¶N
+í4ðEï?í4Ã6ò�ìL9�ñ6í43C>�ïF3�ðEÀ6ò�ìL9C)CÁ ; ì,Æ = 3C9�î<ðqÀ�Æ�îEï = 3 = ¶eîEðhí43C9�¶ = ð ø í_îEï = 3C9 ; íc9¿î =
Æ = ·Tìß8¦ï�î ; î ; ìß¹Gì�36ìOðhí4òÊÆOíc9�ìGñaìC
cìO3Øï�¶
î ; ì�¹cðhí4· ; 9�î ; í_î�ícÆ�î<ÀCí+ò�ò�ö = ÆOÆ�À6ð ; í�
Gìß·Cí4ð<îEïµÆ0ÀBÍ
ò?í4ð/·6ð = ·Tì�ð<îEï�ìL9C)  2 = ð/ì�Ç6í ø ·6òFìcñ�í4òFò
Æ = 3IîEð = ò�� = 8Ë¹Gðhí4· ; 9�í4ðEìwÆ = 3636ì:Æ�î<ìL>ÞñÞí+3C> ; í?
cìwí
À636ï +GÀ6ì�9�îhí+ð<î�3 = >jì	) ��Á ; ì:9�ì$·6ð = ·Tì�ð<îEï�ìL9.Æ = À6òµ>¬ÃCì$ÀC9�ì:>�î = Æ = 3C9�îEðEÀCÆhî�îEðhí43C9�¶ = ð ø í_îEï = 3C9
ø¬= ðEìßì/(ÄÆ�ïFì�3IîEòFö	)


Á ; ì�ðEì�¶ = ðEì¬8úìÄ>jì0
aïµ9�ì¬ðEÀ6òFì:9'9�·Tì:Æ0ï�¶iöaï�36¹�î ; ì�9�öa3Iîhí_Ç = ¶¦¹cðhí4· ; 9ßï�3 í�Æ = 3IîEì�Çaî�Íé¶VðEì�ì
8¿íLö�9 = î ; í4î"¹cðhí4· ; 9¿í43C>�·Cí_î<î<ìOðE3C9¦Æ�í+3�ÃTì,Æ ; ìLÆE5Gì:>Øí4¹aí4ïF3�9�îúî ; ìL9�ì�ðqÀBòFì:9C)


��� 2 ; ��� + 	���-/.(���]� ì�î�� ÃCìØí�ðhí+3B5Gì:> í+ò�· ; í4ÃCì�î = ¶ » Ý »�¼ Î0Û�Ï Ð?»Â½ ×~ºØ>jïµ9 ' = ï�3Iî,8¦ï�î ;
î ; ìB
 = Æ�í4Ã6À6ò?í4ðEï�ìL98,²í+3�>e��)��/ðhí4· ; 9 = 
cìOð#, S � í4ðEì,Æ�í+ò�òFì:>�º =4»�¼�½�¾ Ú+Û ½qÖ Õ º�ï�¶�î ; ì�ïFð
��ÍéìL>j¹cì:9¿í4ðEì�·6òµí4ïF3<�íc9¿¶ = ð¦·Cí_î<îEì�ðE3C9���)


� ì0î"! ÃCì�í�ù636ï�î<ì�9�ì�î = ¶�º =4»�¼�½GÑ0¼�ÐÒÑ Û�óB×�Î�º = ¶¦î ; ì�¶ = ð ø$# èFè Q I ñe8 ; ì�ðEì # ï?9,í
3 = 3IîEìOð ø ï�3Cí4òéñTí43C> I ï?9/í�9�öa3Iîhí_Ç�¹cðhí+· ; 8¦ï�î ; í4ðEï�î�ö3 # �"· = ï�3Iîh9C) � Ù Ð ÛEÎ Ñ0¼ ÙcÎ0Û Ð 8 ½_¼�Ð Ý »
= ¶Þíß9<öa3Iîqí4Ç,¹cðhí+· ;OL î = í�9�öa3Iîhí_Ç'¹cðhí+· ; e À63C>jì�ð%!�ñ48¦ðEï�î<î<ìO3 L M'& e ñ+ï?9 = ÃBîhí4ï�36ìL>
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S�T u��Âu��	���$#�) )*#+� �3�(���' "�"�94� -�7�-�+0*4��.%� "�-� n�
 � V �(�$#���9�


ÃaöÄðEìO·6òµícÆ0ï�36¹¸í,36ì:9�îEì:> # ÍéìL>a¹Gì!U#;�ïF3 L Ãaö I ñj8 ; ì�ðEì # è�è Q I ï?9¦íw9�öj3IîqíGÆhîEïµÆ/ðEÀ6ò�ìßïF3
! )6Á ; ì�ðEì ��ì0ÇBïE
cì�í+3�>�î<ðhí+3�9<ï�îEïE
cì�Æ0ò = 9�À6ðEì = ¶ M'& ïµ9¦>jì�3 = îEìL>�Ãaö M��& )
R ¾a½ Ï Ö ×FÎ�� D ô Û ½ ÏwÏ ½ Û
Ü0Ý_Û Ô ¼ Ûhó Ñ0¼ ójÛqÎqÙ�V�Ý »�¼ ÛqÝ_×8X�×�Ý�7 ô Û ½EÖ Õ º F#: 2 ïF¹cÀ6ðEì��w9 ;6= 8$9�î ; ì
ðEÀ6ò�ìL9ß>jì�ù�3BïF36¹�î ; ìÓ9�öa3Iîhí_Ç = ¶"º ¼ Û�ó Ñ0¼ óBÛEÎhÙ Ñ Ý »�¼ ÛEÝ4×��¦Ý�7 Ú+Û ½EÖ Õ º¬î ; í_î'í+ðEì,Ã6À6ï�ò�î_V¶Vð =cø
òFì0¶?î�î = ðEïF¹ ; î�� = 
cìOð�íG9E9�ï�¹G3 ø ì�3Iî�í43C>²·Bð = Æ�ìL>aÀ6ðEì�ÆOí4òFò/Ãaö 9�ì�+IÀBìO3IîEïµí4ò'Æ =Gø · = 9�ï�îEï = 3Êñ
Æ = 3C>jï�îEï = 3�í+ò$9�îqí4î<ì ø ìO3IîOñ�·6ðEì�Í�Æ ; ì:Æq5cìL> í43C> · = 9�î<Í�Æ ; ì:Æq5cìL> ò =a= ·�) � 3çî ; ïµ9¸ì�Ç6í ø ·6òFìcñ��
ï?9ßî ; ì = 36ò�ö 3 = 3Iî<ìOð ø ïF3�í+ò4)�� ìÓ8¦ðEï�îEì�� è�è Q I ; V������>V I�� î = í4Ã6Ã6ðEìC
aï?í_îEìÓ9�ì0
cìOðhí4ò�ðEÀ6ò�ìL9�,èFè Q I ;���������� �,èFè Q I�� ¶ = ð¦î ; ì�9Eí ø ì�3 = 3IîEì�ð ø ï�3Cí4òd)


�aöa3IîhícÆhîEï?Æ$ðEÀBòFì:9ú9�·CìLÆ�ï�¶Vö Õ =qÖ Î�ÛqÎqÙOÚGÎ'ÛqÎ Ö × ½cÑ Î0ÏÓÎ »�¼ ña8 ; ïµÆ ; >aìOðEïE
Gì:9 = 36ì = ¶Êî ; ì�ÃCìL9�î�Í
9�îEÀC>jï�ì:>¸Æ�ò?íc9E9�ìL9 = ¶ÞÆ = 3IîEì0Çjî�Í�¶iðEì�ì�¹Gðhí4· ; ò?í436¹cÀCí+¹cì:9 �9�ì�ì ±�³G³ ñ��c´j¶ = ð�>aì�îhí4ï�ò?9���)��aÀCÆ ; ðEÀ6ò�ìL9
í+ò�ò = 8 î = >jì0ù�36ì�ðEì:Æ0À6ðh9�ïE
Gì:@Eí4òF¹cìOÃBð�í4ïµÆ B�>6í_îhí î�öa·CìL9 = ¶$¶VÀ63�Æ�îEï = 3Cí4ò$í+3C> ò = ¹GïµÆOí4ò�ò?í43BÍ
¹GÀ�í+¹cìL9�ñXí43C> 9 = · ; ïµ9�îEïµÆOí_îEìL>�· = ï�3IîEì�ð¬9�îEðEÀCÆhîEÀ6ðEì:9'ò�ï�5GìØÆ0öBÆ�òFïµÆ¸ò�ï?9�îh9�ñ = ðwò�ìLí_¶?Í�Æ = 3636ì:Æ�îEì:>
îEðEì�ìL9�ñj8 ; ïµÆ ; ÆOí4363 = î¦ÃCì,>jì0ù�36ìL>�ï�3�ï ø ·CìOðhí_îEïE
Gìßòµí+36¹cÀCí4¹cìL9#�9�ì�ì,í+òµ9 = ±�³L� ´ ��)


D�ì ø ÃCìOðh9 ; ï�·Øï�3Øî ; ì:9�ì�òµí+36¹cÀCí4¹cìL9�ï?9">jì:Æ0ïµ>6í4Ã6òFìcè


0�.3��6&	���9 � � YTÕ Î! 0ó�Î�º ¼éÐ Ý »#" ` # ? M��& L%$'& Ð ºwÙcÎ Ñ0Ð Ù ½	/ ×FÎúÜ0Ý4Û ½ ×?×Êº =4»�¼�½�¾ Ú+Û ½qÖ Õ º L :


� .(��-=�)( + 	,��-/.3�A��2*(,+ ��; ; � 	,2(����2 = ð¸î ; ì�ðEì:9�î = ¶/î ; ï?9¸·Cí4·Tì�ð:ñ�8�ìØù6Ç í ù�36ï�îEì
9�ì�î ! = ¶¿9�öa3IîhícÆhîEï?ÆwðEÀ6ò�ìL9 = 
cì�ðßî ; ì¸3 = 3Iî<ìOð ø ïF3Cí4òµ9 � ñXí43C> ÀC9�ì¬ï�î�î = 9�·Tì:Æ0ï�¶Vö 9 ; í4·TìL9
= ¶ú¹cðhí4· ; 9C)TÒÁ ; ì¸î<ìOð ø º Õ ½qÖ Î ½_»Â½ × = º Ð º�ï?9�ÀC9�ì:> ¶ = ð'ï�3B¶VìOðEðEï�36¹�·6ð = ·TìOð<î<ïFì:9 = ¶ú· = ï�3IîEìOð
9�îEðEÀCÆhîEÀ6ðEì:9'ï�3 ï ø ·CìOðhí_îEïE
cìÄ·6ð = ¹cðhí ø 9 ±åäGä ´d) � � ì�íc9E9�À ø ìÓî ; í_îwì0
cìOðEö 
+í4ðEï?í4Ã6ò�ìÓ3�í ø ì
gY?]�Åï?9 ¼ =EÖ ÎhÙ�8¦ï�î ; íw3 = 3IîEì�ð ø ï�3Cí4òÞî�öa·Cì hg3� ? � )


Á ; ì�º Õ ½EÖ Î.- ��/Ó= ¶"í�·�í4î<î<ìOðE3 � ïµ9�î ; ì�9�öa3Iîhí_Ç ¹Gðhí4· ; = ÃBîhí4ï�36ìL> Ãaö ðEìOòµí4ÃTìOò�ò�ïF36¹
ì0
cìOðEö�g6Í&
4í4ðEï?í4Ã6ò�ì�ï�3 � Ãaö�ï�îq9�î�öa·Tì	)


� ·Cí_î<î<ìOðE3 � ïµ9,º Õ ½qÖ ÎhÙ�Ãaö 9 =cø ì�3 = 3IîEìOð ø ï�3Cí4ò # ? �!ï�¶ ` # ? M��& - ��/  = ð6'�À�9�î
º Õ ½EÖ ÎhÙÓï�¶ # ï?9©3 = î¿ðEì�òFìC
4í+3Iî��A)�� 9 ; í+·CìL>�Æ = 3IîEì0Çaî " ïµ9¿ÆOí4ò�òFì:> # K Ñ Ý »�¼ Î ¾G¼ ï�¶Xï�îh9úÀ636ï +GÀ6ì

4í+ðEïµí+ÃBòFì,ï?9 = ¶�î�öa·Tì # ? � )2 A = î<ìwî ; í_îßïF3�¹Gì�36ìOðhí4ò�ñ " ø í:ö�ÃTì¸9 ; í4·Tì:>�Ãaö�í+3 = î ; ìOð
3 = 3IîEìOð ø ï�3Cí4òd) � � 9�À6ÃC9�î<ï�îEÀjîEï = 3e%�ïµ9�º Õ ½qÖ ÎqÙ�ï�¶Xî ; ìß¹Gðhí4· ; %��gL��ïµ9¿9 ; í4·Tì:>�Ãaö¸î�öj·Cì hg3�
¶ = ð$í4ò�ò gY? ��)







�����


� .(��-=��� � 01	,�&23� 4 68	,9:��; 
�6<2=� � ì 3 = 8 ðEì�ù�36ì ¹Gðhí4· ; îEðhí43C9�¶ = ð ø í_îEï = 3 9 = î ; í_î�ï�î
·6ðEìL9�ì�ð 
Gì:9¿9 ; í4·CìL9C)


� ðqÀBòFì � � G I ï?9'º Õ ½EÖ Î0× = ï�¶ � í+3�> I í4ðEìw9 ; í4·Tì:>�ÃaöØî ; ì¸9Eí ø ìw3 = 3IîEì�ð ø ï�3Cí4òéñ
9EíLö # )*Á ; ìO3HK ¼ Û ½_» ºiÜ0Ý_Û�Ïwº�í�¹cðhí+· ;HL ï�3aî = í43 = î ; ìOð�¹Gðhí4· ; e�ñX8¦ðEï�î<îEì�3 L�� G e�ñ
ï�¶fK¦ÆOí43�ÃCì'ïF3�9�îhí+3Iî<ï?í_îEì:>�8¦ï�î ; íÓ9 ; í+·CìL>�9�À6ÃC9�îEï�îEÀBî<ï = 3 %
ñÂí43C>�ì ø ÃCìL>6>aìL>�ï�3Iî = 9 =cø ì
# Í�Æ = 3Iî<ì�Çaî " 9 = î ; í4î L fQ " ± � %T´
í43C> e fQ " ± I %C´d)


��ÀBð$>jì�ù�3Bï�î<ï = 3 = ¶�9 ; í4·CìL9¿ï?9"Æ = 3C9�ïµ9�îEì�3aîOñC9�ï�3CÆ0ìßî ; ì'ðEìL9�À6ò�î = ¶�íÓ9 ; í+·CìOò�ö�î<ðhí+3�9�¶ = ð<Í
ø í4î<ï = 3Øïµ9$í¬9 ; í4·Tì:>�¹cð�í4· ; í4¹aí4ï�3<�9�ì�ì ±�³ �+´Þ¶ = ð¿î ; ì,9�îEðhí4ïF¹ ; î<¶ = ðE8¿í+ðh>�·6ð =a= ¶���)
0�.3��6&	���9 ����� » ¼ Õ Î�º Ð?¼ ó ½_¼éÐ Ý »�½	/ ÝE84ÎN5 L ½4» Ù e ½ ÛEÎ�Ý�Ü ¼ Õ Î�º ½ ÏÓÎ�º Õ ½EÖ Î ½ º�" :


�"ò�î = ¹cì�î ; ìOð:ñ
9 ; í4·Tì:9¸9�ì0î¸À6· í ¼ =qÖ Î�Ù Ð º Ñ0Ð Ö × Ð?» Î�î ; í4îÄÆOí43 ÃCì�º ¼�½_¼éÐÒÑq½ ×?× = Ñ Õ Î Ñ�. ÎqÙÂè
Á ; ì = ðEì ø ä í+ò�ò = 8$9©î = Æ = 3Bù�ð ø 8 ; ì0î ; ì�ð$í�9�ì0î�� = ¶Xî<ðhí+3�9�¶ = ð ø í4î<ï = 3ÄðEÀ6ò�ìL9©ï?9¦9 ; í4·Tì�ò�ö
= ð.3 = î�) � ¶Âî ; ì"ðEÀ6òFì:9�í4ðEì$9 ; í4·Tì�òFöcñIí+3C>¬íß¹cðhí4· ;�L Vî ; ì�@<ï�36·6ÀBîWB � ; íc9�ÃCìOì�3�Æ ; ìLÆq5cìL>'î =
ÃTìw9 ; í4·Tì:>ÞñTÁ ; ì = ðEì ø Ì ¹cÀCí4ðhí43aî<ìOì:9©î ; í4î$ì0
cì�ðqöÄîEðhí43C9�¶ = ð ø í_îEï = 3�9�ì?+GÀ6ì�3CÆ�ì L M � e
8¦ïFò�òúöjï�ì�ò?> í 9 ; í4·Tì:>N@ = ÀBî<·6ÀBîCB�¹cðhí+· ; e )�Á©öa·Cì�Í�Æ ; ì:Æq5aï�36¹ ÃTì0î�8�ìOì�3 î ; ì 9�î<ìO·C9� @qí_î
ðEÀ63IîEï ø ì B��©ïµ9¦3 = î¿36ìLÆ�ìL9E9Eí4ðEö�)
R ¾a½ Ï Ö ×FÎ
	 D Ô6Õ ½EÖ Î0× = V�Ý »�¼ ÛEÝ_× X.×FÝE7 ô Û ½EÖ Õ Y Û ½_» ºiÜ0Ý_Û�Ï ½_¼�Ð Ý » º F : Á ; ì�·Cí_î<îEì�ðE3C9ÊïF3 2 ï�¹+Í
À6ðEì ³ = ¶ ê Ç6í ø ·6ò�ì Ì í4ðEì�9 ; í4·TìL> ícÆOÆ = ðh>jï�36¹�î = �añ
9 = î ; ì�ðEÀ6ò�ìL9 1�ñ ` ñ
í+3C> 1 :<; í4ðEì
9 ; í4·Tì�òFö	)jÁ ; ì/Æ = 3IîEì�Çaîq9 = ¶�î ; ì$îEðhí43C9�¶ = ð ø í_îEï = 3C9.ïF3 2 ïF¹cÀ6ðEì ä í4ðEì��:Í�Æ = 3IîEì0Çaîh9�ñIí+3C>¬î ; ì
ø í4îqÆ ; ï�36¹ 9�À6ÃC9�î<ï�îEÀjîEï = 3C9�í4ðEì�9 ; í4·Tì:>�9 = î ; í_îwî ; ìÄîEðhí+3�9�¶ = ð ø í4î<ï = 3C9'í4ðEì�9 ; í4·Tì�òFö íc9
8�ìOò�òd)� 3 2 ï�¹cÀ6ðEì Ì ñ:î ; ì©îEðhí43C9�¶ = ð ø í_îEï = 3 L <M�� �� e  ï?9e9 ; í4·TìOò�ö	)+@ = 8�ì0
cì�ð:ñ�î ; ì�î<ðhí+3�9�¶ = ð<Íø í4î<ï = 3 L  M � �  ï?9�3 = îe9 ; í+·CìOò�öGñ�ÃTì:ÆOí4ÀC9�ì.36ìOï�î ; ì�ðÊî ; ì�Æ = 3IîEì�ÇaîOñO3 = ð�î ; ì�9�ÀBÃC9�îEï�îEÀBîEï = 3
ÀC9�ìL>�ï�3Øï�î�í4ðEì'9 ; í4·Tì:>3)


� 6 2(� ; 	�����;5
�6 2 6 4 � .(��-=��� � 01	,�&2(�54 6&	�9 ��; 
�6 2(��� �$9�· = ï�3IîEìL> = Àjî¿ì:í4ðqò�ï�ìOð:ñ ø í_îhÆ ; Í
ïF3B¹ í�·Cí_î<îEì�ðE3 � í4¹Ií+ï�3C9�î �í 9�ÀBÃÞÆ =Gø · = 36ì�3Iî = ¶�� L ÆOí43²ÃTì�> = 36ì Ãaö Æ =cø ·BÀBîEï�36¹
ø í4îqÆ ; ìL9 = ¶Þî ; ì�·Bò?í4ïF3Ó·Cí4î�îEìOðE3�9 � �Z �.í+¹Ií+ï�3C9�î.î ; ì$·6ò?í4ï�3Ä¹Gðhí4· ; 9 L  *��A)BÁ ; ì = ÃBîhí4ï�36ìL>
ðEìL9�À6ò�îh9*ÆOí43'ÃTì"Æ =cø Ã6ï�36ìL>�À�9<ï�36¹�í"î = ·BÍ�> = 8¦3 = ðeÃ = î<î =Gø ÍéÀ6·,·6ð = Æ0ì:>jÀ6ðEì�) � ì�î*ÀC9eÃ6ðEï�ì �6ö
>jìL9EÆ�ðEïFÃCì�î ; ì�Ã = î<î =cø ÍéÀ6·�ÆOíc9�ì	%Gî ; ìßî = ·BÍ�> = 8¦3Ä·Bð = Æ�ìL>aÀ6ðEì/ï?9¦9�ï ø ïFòµí+ð�)��$9E9�À ø ì�8�ì�í4ðEì
¹GïE
cìO3 í ø í_îhÆ ; ïF36¹�í4òF¹ = ðEï�î ;6ø ¶ = ð�·6òµí+ï�3 ¹cðhí+· ; 9C) � 3 î ; ì�ù�ðh9�î¸9�î<ìO· 8�ìØÆ = 3C9�ï?>aìOð�í+ò�ò
Z ? Q A 9�ÀCÆ ; î ; í_î ��� Z ïµ9ß·6òµí+ï�3�) 2 = ðßì0
cì�ðEö *�? Q�� 8�ì¬ÀC9�ìwî ; ì¸¹cïE
Gì�3�í+ò�¹ = ðEï�î ;6ø
î = >jì�î<ìOð ø ï�36ì�8 ; ì0î ; ì�ð � �Z3� Q ��� Z ø í_îhÆ ; ì:9 L  *I� Q L�� *G) A ì0Çaî:ñÂ8�ì�Æ = 3C9�ïµ>jìOð/í+ò�ò
Z9? Q A 9�ÀCÆ ; î ; í4î ��� Z ; íc9"36ì:9�îEï�36¹�>aìO·Bî ; ³ í43C>�ðEìO·CìLí_î"î ; ì'·6ð = Æ0ì:>jÀ6ðEìcñCí4·6·6ò�öaïF36¹
î ; ì�¹cï 
cìO3 í4ò�¹ = ðEï�î ;6ø î = � �Z ��í43C>�ìLícÆ ; L D*��ßî = ù�3C> = ÀBî,8 ; ì�î ; ìOð ��� Z ø í_îhÆ ; ìL9
L�� *  ø í+5aï�36¹�ÀC9�ì = ¶�î ; ì¸í4òFðEì:íG>jö�Æ =Gø ·6ÀjîEìL>�ï�3B¶ = ð ø í_îEï = 3(��)ÂÁ ; ï?9�ïµ9/ðEì�·Tì:í4îEì:>�À63IîEï�ò
8�ì�ðEì:íGÆ ; î ; ì�ð =a= î = ¶ � )


��Ã�
aï = À�9�òFöcñ�î ; ì©ðEì:Æ0À6ðh9�ïE
cì.·�í+ð<î = ¶jî ; ïµ9X·Bð = Æ0ìL>aÀ6ðEì�ÆOí43'ÃTì©ï ø ·6òFì ø ìO3IîEì:>�ì/(ÄÆ0ï�ì�3aî<òFö	)� î�Æ�í+3�ÃTì,ÀC9�ìL>�î = ù�3C>�í�9�ïF36¹cò�ì ø í4îqÆ ; ï�36¹Cñ�ÃBÀBî�í+òµ9 = î = ìO3aÀ ø ì�ðhí4îEìwí4ò�òX· = 9E9�ïFÃ6ï�ò�ï�îEï�ìL9
ï�¶�í43Øì0
4í4òFÀ�í4î<ï = 3�9�îEðhí_îEì�¹GöÄï�3�
 = òE
aïF3B¹�ÃCícÆq5IîEðhícÆq5aïF36¹,ïµ9¦>jìL9�ï�ðEìL> = ð¦36ì�ìL>aìL>3)


Á ; ÀC9�ñÞî ; ì�Æ =Gø ·6ò�ì�Çjï�î�ö ïµ9 ø í4ïF3BòFö�>jì0îEìOð ø ï�36ìL> Ãjö î ; ìÄÆ =cø ·6ò�ì�Çjï�î�ö = ¶ ø í_îhÆ ; ïF36¹
� �Z3��í4¹aí4ï�3C9�î L  *I��)���9 ø ìO3IîEï = 36ìL>Äí4Ã = 
Gìcñ+î ; ïµ9�·6ð = Ã6ò�ì ø ¹cìO36ì�ðhí+ò�ïF÷�ìL9
î ; ìß9�À6ÃB¹Gðhí4· ; Í
ï?9 =cø¬= ðE· ; ï?9 ø ·6ð = Ã6ò�ì ø í+3�>�ïµ9*î ; ÀC9�3 = î.ì,(�Æ�ï�ìO3IîEò�ö¬9 = òE
+í4Ã6ò�ì¿À636ò�ì:9q9  Q A� )+@ = 8�ì0
cìOð:ñ







�0���


ïF3²î ; ì ·6ðEìL9�ì�3CÆ0ì = ¶�9 ; í+·CìL9 = 3Bì > = ì:9�3 = îØ3BìOì:> î = 9 = òE
cì�î ; ì ·6ð = Ã6òFì ø ï�3 í+ò�òßï�îh9
¹Gì�36ì�ðhí+ò�ï�î�ö	) F ì�ò = 8�ñj8úìßÃ6ðEï�ì ��ö�>jï?9EÆ�ÀC9E9¦9 =Gø ìß· = 9E9�ïFÃBïFò�ï�î<ïFì:9¿î = ¹aí4ïF3�ì/(ÄÆ�ïFì�3CÆ0ö	)


2 À63CÆhîEï = 3�í+òIòµí436¹cÀCí+¹cì:9XÆ = ðEðEìL9�· = 3C>ßî = î ; ì-\
cìOðEö/ðEìL9�î<ðEï?ÆhîEïE
Gì?�ÊÆOíc9�ì©8 ; ì�ðEì�î ; ì L  *��
í+ðEìÓîqí+5cì�3�¶Vð =cø í�ù�36ï�îEì�9<ì0î�)*D = ðEìÄ·6ðEì:Æ0ïµ9�ìOò�öGñ
í�î<ìOð ø ^ �K ; ��������� K��X��ïµ9,ðEìO·6ðEì:9�ìO3IîEì:>Ãaö í�¹cðhí+· ; Æ = 3C9�ï?9�î<ïF36¹ = ¶¿í43 ^ Íéò?í4ÃCìOò�òFì:>�¶iðhí ø ìÓÆ = 3Iîhí4ïF36ï�36¹�íÄ¹Gðhí4· ; 8¦ï�î ; J�· = ïF3Iîh9
í+3�> J ¶iðhí ø ìL9D; ; ��������� ;�� ) 2 ðhí ø ìa;��¿ï?9'í_î<îqíGÆ ; ìL> î = î ; ì��éî ; · = ï�3Iîwí43C> ðEìO·6ðEì:9�ìO3Iîq9OñðEìLÆ�À6ðh9�ï 
cì�òFöcñÞî ; ì�9�À6ÃjîEìOð ø K � ) � 3�î ; ï?9,ÆOíc9�ìGñ�·6òµí+ï�3 ¹cðhí+· ; ø í4îqÆ ; ï�36¹ Æ�í43 ÃTì�> = 36ì¸ïF3
Æ = 3C9�îhí43Iî¿î<ï ø ì,í43C>Äî ; ÀC9 = Æ�Æ0ÀBðEðqì�3CÆ�ìL9úÆOí43ØÃTìß¶ = À63�>�ì/(ÄÆ0ï�ìO3Iî<òFö	)


� 3 ø¬= ðEìú¹Gì�36ì�ð�í4òBÆ�íG9�ì:9�ñ = 36ì"Æ�í+3 ø í45GìúÀC9�ì = ¶�í4òF¹ = ðEï�î ;Bø 9X8 ; ïµÆ ; Æ =cø ·BÀBîEì¿î ; ì$9�ì�î
= ¶�í4òFòX>jìOðEïE
4í4î<ï = 3�îEðEì�ìL9 = ¶ L  *��-i8¦ï�î ; ðEìL9�·CìLÆ�î¿î = î ; ì,9 ; í4·Tì�¹cðhí ø¸ø í4ð�%B9�ìOì ± �+´Ê¶ = ð$í
>jïµ9EÆ0ÀC9E9�ï = 3 = ¶Þ>jìOðEïE
4í4îEï = 3wîEðEì�ìL9���) � ¶Tî ; ï?9.ÆOí43�ÃCì$> = 36ì¦ïF3¬· = ò�öa3 =cø ïµí4òjî<ï ø ìGñ ø í_îhÆ ; ïF36¹I9
ÆOí43'ÀC9�ÀCí4òFò�ößÃTì©¶ = ÀB3C>'ï�3w· = ò�öa3 =cø ï?í4òGîEï ø ì¿íG9�8�ìOò�ò4)4Á ; ï?9Êïµ9eÃTì:ÆOí4ÀC9�ì � ïµ9
í4ò?9 = 9 ; í4·Tì:>Þñ
í+3�> ; ì�3CÆ0ì$ìLícÆ ;�� �Z3��ÆOí43¸ÃTì�ðEì�·6ðEìL9�ì�3IîEìL>wÃaö�ï�îh9©9�ì0î = ¶Ê>jìOðEïE
4í4î<ï = 3¸î<ðqì�ìL9C)IÁ ; ì"òµí4î�îEìOð
ÆOí43 ÃTì ø í4îqÆ ; ì:> í+¹Ií+ï�3C9�î$î ; ìÓ>jìOðEïE
4í4î<ï = 3 îEðEìOì:9 = ¶ L  *I��ñÊ8 ; ï?Æ ; ì:9E9�ìO3IîEïµí4òFò�ö�ðEì:>jÀCÆ�ìL9
î ; ì�·6ð = ÃBòFì ø î = î ; ìB+GÀ6ì:9�î<ï = 3 = ¶XîEðEì�ì ø í4îqÆ ; ï�36¹()


> 3j¶ = ð<îEÀB3Cí4î<ìOò�öGñÞ·Cí4ðh9�ïF3B¹ = ¶ ; öa·Tì�ðEìL>j¹cì�ÍéðEìO·Bò?ícÆ0ì ø ìO3Iî/òµí436¹GÀ�í+¹cìL9$ïµ9 A! Í�Æ =Gø ·6ò�ì�î<ì
ïF3 ¹cìO3BìOðhí4ò ±�³
	 ´YñÂ9 = î ; ï?9ßí+·B·6ð = ícÆ ; ïµ9$3 = î�í+ò�8¿íLöB9¿ÀC9�ì�¶VÀ6ò4)�@ = 8�ì0
cìOð:ñBðqì:9�îEðEïµÆ�î<ï = 3C9"À63jÍ
>jìOð*8 ; ïµÆ ; ·Cí4ðh9�ïF36¹$ÃTì:Æ =cø ìL9*· = ò�öa3 =Gø ïµí+ò ; í?
cì©ÃTì�ìO3¸9�î<ÀC>jï�ìL>,Ãaö � í4ÀBîEì ø í4363Êñ�� = ¹Gò�ì�ðLñ
í+3�>�7$ðEìO8�ìL9 ±�³5� ñ ä �Cñ Ì ´&) � ì0î"ÀC9">jï?9EÆ�ÀC9E9�î ; ì�8¿íLöÄï�3�8 ; ï?Æ ; î ; ì'í+ò�¹ = ðEï�î ;6ø Ãaö � í+ÀjîEì�Í
ø í+363�Æ�í43�ÃCì'ÀC9�ìL>L)CÁ ; ìwí4òF¹ = ðEï�î ;Bø ï?9"í¬¹cìO3BìOðhí4òFï�÷Lí_îEï = 3 = ¶
î ; ì�8�ìOò�ò�Íé5a3 = 8¦3Ø·Cí4ðh9�ïF36¹
í+ò�¹ = ðEï�î ;6ø Ãjö� = Æq5cìGñ���íc9Eí ø ï�ñTí43C>�� = À636¹cìOð ±~ä#S ´&) � î�Æ�í+3�ÃTìwðqì0¶ = ð ø À6òµí4î<ìL>�ï�3 9�ÀCÆ ;
í,8¿íLö�î ; í_îúï�î¿ðEì�î<À6ðE3C9�í,ðEìO·6ðEì:9�ìO3Iîqí4îEï = 3 = ¶eí+ò�ò�>jì�ðEï 
4í_îEï = 3Óî<ðEìOìL9 = ¶Êî ; ì V·6ò?í4ï�3G�©ï�36·6ÀBî
¹Gðhí4· ; )?�aï�3CÆ�ì�î ; ìOðEì ø í:ö�ÃCì©ì�Çj· = 36ì�3IîEïµí+ò�ò�ö ø í43aö'>jì�ðEï 
4í_îEï = 3�îEðEì�ìL9�ñL9 ; í+ðEï�36¹"ï?9ÊÀC9�ì:>�î =
ðEìO·6ðEì:9�ìO3Iîeî ; ì øë= 3w· = ò�öa3 =cø ï?í4ò�9�·CícÆ�ì�) � 3 = î ; ì�ð�8 = ðh>69�ñ:î ; ì¿ðEì�î<À6ðE36ì:>,ðEìO·6ðEì:9�ìO3Iîhí_îEï = 3
= ¶eî ; ì�¶ = ðEì:9�î = ¶
>jìOðEïE
4í4î<ï = 3�î<ðqì�ìL9úïµ9"í¬>jïFðEì:Æ�î<ìL>ØícÆ0öBÆ�òFïµÆ�¹Gðhí4· ; Ò>6í4¹I��)


Á = ì0Çj·6ò?í4ï�3Øî ; ì,9�î<ðqÀ�Æ�îEÀBðEì = ¶*î ; ïµ9wÙcÎ0Û Ð 8 ½_¼�Ð Ý » Ù ½ ÚØò�ì�î$ÀC9úù�ðh9�î�>jïµ9EÆ0À�9q9"í�· = 9E9�ïFÃ6ò�ì
ðEìO·6ðEì:9�ìO3Iîhí_îEï = 3 = ¶¦í�>jìOðEïE
4í4îEï = 3 îEðEì�ì = ¶¦í+3 # Í�9 ; í4·Tì:> ·6òµí4ïF3 ¹cðhí4· ; e Q L  *���) � ì�î
# è�è Q I ÃTì¸î ; ìÓðEÀ6ò�ìÓí4·6·6òFï�ì:> î = ` # ?�ïF3�î ; ì�ù�ðh9�î,9�îEì�· = ¶©î ; ìÄ>jìOðEïE
4í4î<ï = 3ÊñÂ8 ; ìOðEì I
Æ = 3Iîhí4ïF3�9=J/3 = 3IîEì�ð ø ï�3Cí4ò+ìL>a¹Gì:9�; ; ������� � ;���)L@¦ìO3CÆ�ìGñ�e�ïµ9 = ÃBîhí4ï�36ìL>�¶ið =cø í+3ßïµ9 =Gø¬= ðE· ; ïµÆ
Æ = ·aö I T= ¶ I ÃaöÄðEì�·6òµíGÆ�ïF36¹wìLícÆ ; ;��X8¦ï�î ; íw¹Gðhí4· ; e��  e 8 ; ïµÆ ; ïµ9¦>jì�ðqïE
4í+ÃBòFì�¶Vð =cø
`iòµí+Ã�� 4; � �$?�)ÊÁ = ícÆ�Æ = À63Iî/¶ = ð�î ; ï?9$¶ÒíGÆhî:ñÂî ; ì¸>jìOðEïE
4í4î<ï = 3�îEðEì�ì ; íc9�íÓð =a= î/3 = >jìB*�î ; í_î
ðEìO·6ðEì:9�ìO3Iîh9ßî ; ì�·Cí+ï�ð  # � e �'í+3�> í�¶Vðhí ø ì�8¦ï�î ; Æ = 3aî<ìO3Iîh9 I  8 ; ï?Æ ; ïµ9�í_î<îhícÆ ; ì:>�î =
* ; ������� � * � � *Ó8 ; ìOðEì&* ; ��������� * � í4ðEì�î ; ìßð =a= î�3 = >jìL9 = ¶Xî ; ì'>aìOðEïE
+í_îEï = 3ÓîEðEìOì:9 = ÃBîhí4ï�36ìL>ðEìLÆ�À6ðh9�ï 
cì�òFö�¶Vð =cø î ; ì¸>jì�ðEïE
+í_îEï = 3�9T`iòµí+Ã � 4;��&� ? M �& e�� ) A = 8�ñ�î ; ì¸>aìOðEïE
+í_îEï = 3 >6í4¹#b
ðEìO·6ðEì:9�ìO3IîEï�36¹"î ; ì¦9<ì0î = ¶Âí4òFòB>jì�ðEï 
4í_îEï = 3'îEðEì�ìL9 = ¶Ge ïµ9 = ÃBîhí4ï�36ìL>�Ãaö�îhí45aïF3B¹/î ; ìú¶ = ðEìL9�î = ¶
í+ò�òBî ; ìL9�ì�>jì�ðqïE
4í4î<ï = 3�îEðEìOì:9.í+3C>wïµ>jìO3Iî<ï�¶Vöaï�36¹wí+ò�ò63 = >jì:9.8 ; ïµÆ ; ðEìO·6ðEì:9�ìO3Iî�î ; ì/9Eí ø ì¦·Cí4ïFð
 #  � e  ��)�� > 3�>jìOð�î ; ìßÆ = 3C>aï�î<ï = 3C9 = ¶ ±�³ � ´6î ; ìßí4òF¹ = ðEï�î ;6ø Ãaö � í+ÀBî<ì ø í4363�Æ =Gø ·6ÀBî<ìL9=b
ïF3�· = òFöa3 =cø ï?í4ò
îEï ø ì�) � 3�·Cí4ð<îEïµÆ0À6òµí4ð:ñTî ; ìÄ9�ïF÷�ì = ¶ b ïµ9�· = ò�öj3 =Gø ïµí+ò4)ÊÁ ; ì ø ìO3IîEï = 36ìL>
Æ = 3C>jï�îEï = 3�9¦Ã�íG9�ïµÆOí4òFò�öØ9�îhí_îEì�î ; í4î"î ; ì'¹cðhí4· ; 9¿¹Gì�36ìOðhí_îEì:>�Ãaö�î ; ìw9 ; í4·Tì�¹cðhí ø¬ø í4ð¿¶Òí+ò�ò
í+·�í+ð<î.ï�3Iî = í_î ø¸= 9�î�í,Æ = 3C9�îhí43Iî�3aÀ ø ÃCìOð = ¶�Æ =cø · = 36ìO3Iîh9�Ãaö¸>jìOò�ì�î<ïF36¹ Jw3 = >jì:9OñG8 ; ì�ðEì
J ïµ9�î ; ì ø í4Çjï ø À ø î�öa·Tì = ¶ú3 = 3Iî<ìOð ø ïF3�í+ò�ì:>j¹Gì:9C)eÁ ; ì�9 ; í4·Tì¸¹Gðhí ø¬ø í+ð/¶ = ð'Æ = 3IîEð = ò
� = 8 ¹Gðhí4· ; 9ú>jï?9EÆ�ÀC9E9�ìL>ÄïF3 ê Ç6í ø ·6ò�ì �Ó9Eí_îEï?9�ù6ìL9�î ; ï?9¿ðEì?+GÀ6ï�ðEì ø ì�3Iî�)
��� �D�-�QZ��� ��&�2� #�) ���Y�-�6# n{n ü ) �+#�%9�  �� #+  ��9� �(�$# � �9�W#+�-�2,�07��%� -,�4+# n Z %9��  �'�&�' ,��'�.) �(� ��&,�4LZ
�",�%94�� V � #+�-� V �(�"! ,�%� V ,	 ��!45�(%94��-�D -� �"�"X���$# ��9� �(� O e
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��9 ø ì�3IîEï = 36ì:> í4Ã = 
cìGñCî ; ì�Æ = 3�9�ï?>jì�ðEìL> Æ =Gø · = 36ì�3Iî � �Z3� = ¶�î ; ìÓ·�í4î�îEìOðE3 ¹cðhí4· ;
ÆOí43ØÃCì�îEÀ6ðE36ì:>�ï�3Iî = í¬Æ = ðEðEìL9�· = 3C>jï�36¹¸>jì�ðqïE
4í4î<ï = 3�>6í4¹�b  íc9ú8�ìOò�òéñ�9�ïF3�Æ0ì/î ; ì,í4ò�ò = 8úì:>
·Cí_î<îEì�ðE3C9wí4ðEì�9 ; í4·Tì:>�8¦ï�î ; ðEì:9�·Tì:Æ�î,î = î ; ìØ9Eí ø ì�9 ; í+·Cì�¹cðhí ø¸ø í4ð�)eÁ ; ìO3 ï�îwï?9,3 = î
; í4ðh>Äî = ù�3C>�í+ò�òÞ· = 9E9�ïFÃ6ò�ì ø í_îhÆ ; ïF3B¹a9©Ãaö�í�Ã = î�î =cø ÍéÀ6· = ð�î = ·BÍ�> = 8¦3�·6ð = Æ0ì:>jÀ6ðEì�î ; í_î
ðEÀ63C9
ïF3¬îEï ø ì � �� ���  �hñG8 ; ìOðEì��wí43C>��  í4ðEì¿î ; ì�9�ïF÷�ìL9 = ¶�b í43C>Ob  ) � 3¸¶ÒícÆ�îOñcï�î�9 ;6= ÀBò?>
ÃTì ø ì�3IîEï = 3BìL>�î ; í_î�î ; ï?9�·Tì�ð<¶ = ð ø 9
ì0
cìO3¬î ; ì|� «?°
	 9�î<ìO·Ä>jï?9EÆ�ÀC9E9�ìL>�ïF3��aìLÆhîEï = 3 ä 9�ïF3CÆ�ì
ìLícÆ ;�ø í4îhÆ ; ïF3B¹Ó¶ = À63�>�ïF3�î ; ïµ9$8¦í:ö�íc9E9 = Æ0ïµí4î<ìL9¿ì0
cìOðEö�
4í+ðEïµí4Ã6òFì'ï�3 � hZ �ú8¦ï�î ; í¸3 = >jì
ïF3�b )IÁ ; ì"¹Gðhí4· ; ðEì�·6ðEìL9�ì�3IîEìL>wÃaö'î ; ïµ9.3 = >jì"ï?9*î ; ì = 36ì¦î = ÃCì$Ã = ÀB3C>�î = î ; ìP
+í4ðEïµí+Ã6ò�ì�)


ê 
cìO3Äî ;B= À6¹ ; ï�î¦ðEÀB3C9úïF3�· = ò�öa3 =cø ï?í4òTîEï ø ìGñB¶Vð =cø î ; ìß· = ï�3Iî = ¶ 
aï�ìO8 = ¶eì,(�Æ�ïFì�3CÆ�ö
î ; ìß·6ð = Æ0ì:>jÀ6ðEìT'�ÀC9�î">jìL9EÆ�ðEïFÃCìL> ; íG9�î ; ì�>jðhíL8¦Ã�íGÆq5�î ; í4îúî ; ì�>jì�ðEï 
4í_îEï = 3Ø>6í4¹�b Âø ÀC9�î
ÃTì�ðEì:Æ = 3C9�îEðEÀ�Æ�îEì:>�í_¶?îEì�ð/ìLícÆ ; 9�î<ìO·�)ÞÁ ; ïµ9$ï?9$ÃCìLÆ�í+ÀC9�ì'î ; ì¸í4·6·6ò�ïµÆOí_îEï = 3 = ¶©íÓðEÀ6òFì ø íLö
ïF3�
4í4òFïµ>6í_îEì�9 =Gø ì = ¶Þî ; ìß>jì�ðEï 
4í_îEï = 3�îEðEì�ìL9.ðEì�·6ðEìL9�ì�3IîEìL>�ïF3 b 8 ; ï�òFì = 3¬î ; ì = î ; ìOð ; í43C>
Æ0ðEì:í4î<ïF36¹�36ìO8 · = 9q9�ï�Ã6ò�ìÓ>jìOðEïE
4í4îEï = 3 î<ðqì�ìL9C)Ê@ = 8�ì0
cìOð:ñCî ; ìÓ9�·Tì:Æ0ï�ùTÆÓ>aìOðEïE
+í_îEï = 3 îEðEì�ì¬î =
8 ; ïµÆ ; b  ïµ9 ø í+·B·Tì:>Äïµ9�ñBÃaö¬î ; ì�9 ; í4·Tì:>j36ìL9E9 = ¶ÊðEÀ6ò�ìL9�ñIîEÀBðE36ìL>�ï�3Iî = íwÆ = ðEðEìLÆhî¿>jìOðEïE
4í4Í
îEï = 3�îEðEìOì = ¶"î ; ì�ðEìL9�À6ò�îEï�36¹ ¹Gðhí4· ; Ãaö ·Tì�ð<¶ = ð ø ï�36¹ î ; ìØÆ = ðEðEìL9�· = 3�>jïF3B¹ ðEìO·6òµícÆ0ì ø ì�3Iî
= 3Øî ; ì�ò�ì0
cìOò = ¶*î<ðEìOì:90) � ¶
8úì ; í?
cìßÀ636ï +GÀ6ì,>jì�ðEï 
4í_îEï = 3�îEðEìOì:9�ñB8�ì,Æ�í43�î ; ì�ðEì�¶ = ðEì�ðEì�·6ðEì�Í
9�ìO3Iîß¹cðhí+· ; 9/Ãaö�î ; ì�ïFð�>jì�ðEï 
4í_îEï = 3 îEðEì�ìL9$î ; ð = À6¹ ;6= ÀBî�í+3�> ðEì:>jÀCÆ�ìwîEðhí43C9�¶ = ð ø í_îEï = 3�î =
î ; ì  ø ÀCÆ ; ø¬= ðEì�ì,(ÄÆ0ï�ìO3Iî��$ðEìO·Bò?ícÆ0ì ø ìO3Iî = ¶¿9�À6ÃBî<ðEìOì:9 = ¶ú>aìOðEïE
+í_îEï = 3 î<ðEìOì:90)��$9�9�ÀCÆ ; ñ
î ; ïµ9 = ·jîEï = 3Äïµ9�3 = îT
Gì�ðEö�ðEìLí4òFïµ9�îEïµÆ¿ÃTìLÆ�í4ÀC9�ì$î ; ì�ðEìL9�î<ðqïµÆhîEï = 3¬î = ¹cðhí ø¸ø í4ðh9�8¦ï�î ; À636ï +GÀ6ì
>jìOðEïE
4í4î<ï = 3wîEðEì�ìL9*8 = À6ò?>wÃCì ø ÀCÆ ; î = 9�î<ð = 36¹*)+@ = 8�ìC
Gì�ð:ñLÀ636òFï�5cìúî ; ì/Æ�ò?íc9E9 = ¶Â¹cðhí ø¸ø í4ðh9
Æ = 3C9�ïµ>jìOðEì:>�Ãaö � í4ÀBî<ì ø í4363ÊñTî ;B= 9�ì�9�îEÀC>jï�ìL> ï�3 ±åä �Cñ Ì ´ ; í�
Gì,À636ï +GÀ6ì¸>jì�ðEï 
4í_îEï = 3 îEðEì�ìL9
ø¬= >jÀ6ò = í,Æ0ìOð<îqí+ï�3Óî�öa·Tì = ¶Xíc9E9 = Æ0ïµí4î<ï 
aï�î�ö¸í43C>ÄÆ =cø¬ø ÀBîqí4î<ï 
aï�î�ö¬ðqÀBòFì:9C)�� ì�> = 3 = î©8¦ï?9 ;
î = ¹ = ï�3aî = î ; ìw>jì�îqí+ï�ò?9 ; ì�ðEìGñBÃ6ÀBî"ï�îß9�ì�ì ø 9P+GÀ6ï�î<ì,Æ0ò�ìLí4ð¿î ; í4î"î ; ì�î<ìLÆ ; 36ï +GÀ6ì'9�5Gì0îhÆ ; ì:>
í+Ã = 
cì�ÆOí43�ÃCì/ì�Çaî<ìO3C>jì:>ÓïF3 = ðh>jì�ð�î = 8 = ðE5�ïF3Äî ; ïµ9�ñB9 =cø ì�8 ; í_î ø¬= ðEì$ðEìLí4òFïµ9�îEïµÆ�Æ�íG9�ìßíc9
8�ìOò�òd) 2 = ð/ï�3C9�îhí43CÆ�ìGñ�î ; ì�9�öa3Iîhí_Ç�ðEÀ6ò�ìL9$ï�3 ê Ç6í ø ·BòFì � ; í�
cì,ÀB36ï +GÀ6ì�>jì�ðEï 
4í_îEï = 3�î<ðEìOì:9Oñ
ø¬= >jÀ6ò = î ; ì'î ; ï�ðh>�ðEÀ6ò�ì�î ; í_î/ì0Çj·6ðEìL9E9�ì:9$íc9E9 = Æ0ïµí4î<ï 
aï�î�ö = ¶�9�ì�+GÀ6ìO3�Æ0ï�36¹Óï�3 Æ = 3IîEð = ò � = 8
¹Gðhí4· ; 9C)


� îúïµ9�8 = ð<î ; · = ï�3IîEï�36¹ = ÀBî�î ; í_îúï ø ·6ò�ì ø ì�3Iîhí_îEï = 3C9 ø í:ö�9�ì�òFì:Æ�îOñI¶ = ðúìLícÆ ; L D*���ñBî ; ì
ø í4îqÆ ; ï�36¹ßí4òF¹ = ðEï�î ;Bø 8 ; ïµÆ ; ï?9 ø¬= 9�î�9�À6ï�îhí4Ã6òFì.¶ = ð
ï�îh9e9 ; í4·Tì	)+@¦ìO3CÆ�ìGñ4í ø ï�Ç = ¶T>jï A ì�ðEìO3Iî
ø í4îqÆ ; ï�36¹�í4ò�¹ = ðEï�î ;6ø 9 ø íLö�ÃTì¸í4·6·6ò�ïFì:>�î =�ø í4îqÆ ; � í+¹Ií+ï�3C9�î L ) 2 = ð/ì�Ç6í ø ·6òFìcñCï�¶ !
Æ = 3Iîhí4ïF3�9�9 ; í4·Tì:9 # í+3�>�� 8 ; ïµÆ ; 9Eí4î<ï?9�¶Vö,î ; ì"ðEìL9�îEðEïµÆ�î<ï = 3C9 = ¶ ø í_îhÆ ; ïF3B¹,í+ò�¹ = ðEï�î ;6ø 9
	
ðEìL9�·CìLÆhîEï 
cì�òFö�� 8�ì ø íLö�ÀC9�ìwí+ò�¹ = ðEï�î ;6ø 	 ¶ = ð # Í�9 ; í4·Tì:>�Æ =cø · = 36ì�3aîq9"8 ; ì�ðEìLíc9� ï?9
ÀC9�ìL>�¶ = ð���Í�9 ; í+·CìL>�Æ =Gø · = 3BìO3Iîh9C) � 3�î ; ï?9¿8¿íLöcñ6ì/(ÄÆ�ïFì�3Iî�í+ò�¹ = ðEï�î ;6ø 9¦Æ�í+3�ÃCìwí+·6·BòFï�ìL>
8 ; ì�36ì0
cìOð¦· = 9q9�ï�Ã6ò�ì�8¦ï�î ;B= ÀBî"ðEì:9�îEðEïµÆ�îEï�36¹�î ; ìßòµí+36¹cÀCí4¹cì/ïF3�¹cìO36ì�ðhí4òd)


� � ¤©¡�����§#�a¨�¤�¡#�


A ì:9�îEìL>/¹Gðhí4· ; îEðhí43C9�¶ = ð ø í_îEï = 3ßï?9XÆ�ò = 9�ìOò�ö�ðEì�ò?í_îEì:>/î ="= î ; ì�ðÊ8¿íLöB9 = ¶j¹cðhí+· ; îEðhí43C9�¶ = ð ø í_Í
îEï = 3 )%��3Óî ; ì = 36ì ; í43C>ÞñGï�î¿òFï�¶?îh9�î ; ì�9�À6ÃC9�î<ï�î<ÀBîEïE
Gì�î<ðhí+3C9�¶ = ð ø í4î<ï = 3 = ¶��Tí_î�¹cðhí+· ; 9 ±~ä�� ´
î = 3BìL9�îEì:>�¹Gðhí4· ; 9C% = 3 î ; ì = î ; ìOð ; í43C>ÞñÂï�îßì�Çaî<ìO3C>B9 ; ï�ìOðhí4ðhÆ ; ïµÆOí4òÊ¹cðhí4· ; îEðhí43C9�¶ = ð ø í_Í
îEï = 3 ± S ´
8¦ï�î ; ðqì:9�·Tì:Æ�î/î = î ; ìwÀC9�ì = ¶ 
4í+ðEïµí4Ã6òFì:9C)Þ@¦ïFì�ðhí+ðhÆ ; ï?Æ�í+òX¹cðhí4· ; îEðhí43C9�¶ = ð ø í_îEï = 3
; íc9$ïF3 îEÀBðE3 ÃCìOì�3�>jì�ù�3BìL>�Ãaö�òFï�¶?îEï�36¹�> = À6ÃBòFì�·6À�9 ;6= Àjî/¹cðhí+· ; îEðhí+3�9�¶ = ð ø í4î<ï = 3 ±_? ´*î =
; ï�ìOðhí4ðhÆ ; ïµÆOí4ò�¹cðhí4· ; 9DV¶ = ð�ï�3X'�ìLÆhîEï 
cì = ÆOÆ�À6ðEðEìO3�Æ0ìL9�ñ6íc9�9�îEÀ�>jïFì:>�ï�3 ±�³_ä ´ ��)CÁ ; ìw·Cí4·Tì�ð ±_� ´
>jì�ù636ìL9ß> = À6Ã6ò�ì¬·6ÀC9 ;6= ÀBî/îEðhí43C9�¶ = ð ø í_îEï = 3 = ¶ ; ï�ì�ðhí+ðhÆ ; ïµÆ�í+òX¹cðhí+· ; 9$8 ; ì�ðqìwìL>j¹cìL9 ø íLö
Æ0ð = 9E9©î ; ì�Ã = ðh>aìOð = ¶
Æ =cø · = 36ìO3Iîq9 �Æ�í4òFò�ìL> Ö�½cÑ�.G½ ÚIÎ�º?��ñ�öcì�î¿8¦ï�î ;6= ÀBî¦ï�3�
Gì:9�îEï�¹aí_îEï�36¹�À63jÍ







�0���


>jìOð¸8 ; ïµÆ ; Æ = 3C>jï�îEï = 3C9�î ; ì ; ïFì�ðhí4ð�Æ ; ö 9�îhíLöB9wï�3IîhíGÆhî�)1� ¹cìO36ì�ðhí4ò�¶Vðhí ø ìO8 = ðE5 ¶ = ð¸î ; ì
îEðhí43C9�¶ = ð ø í_îEï = 3 = ¶  ø í43aö¸5aï�3C>69 = ¶A� ; ï�ì�ð�í4ðhÆ ; ïµÆ�í+ò6¹cðhí4· ; 9.ïµ9�>jì0
cìOò = ·TìL>�ïF3 ±åä ´d)�� ; í+·Cì
9�·Tì:Æ0ï�ùTÆOí_îEï = 3C9 V¶ = ðe·6ò?í4ï�3�¹Gðhí4· ; 9�� ; í�
Gì�ÃTì�ìO3�Æ = 3C9�ï?>aìOðEìL>�ï�3_�Iî<ðqÀ�Æ�îEÀBðEìL> ��í ø¬ø í ±�³L� ´&)


Á ; ïµ9$·Cí4·Tì�ð�ï�3C>jïµÆOí_îEì:9�î ; í_îß36ìL9�îEì:>�¹Gðhí4· ; îEðhí43C9�¶ = ð ø í_îEï = 3 ïµ9$3 = î = 3BòFö�ïF3Iî<À6ï�î<ï 
cì
í+3�>¬ì0ÇB·BðEìL9E9�ïE
Gìcñ+Ã6ÀBî ø íLö¸í4ò?9 = ÃCì�ï ø ·6òFì ø ìO3IîEì:>¬ï�3�í�ðEìLíc9 = 3�í+Ã6ò�ì¿8¿í:ö�) A ìL9�îEï�36¹ ; ì�òF·C9
¶ = ð�î ; ìw¹cìO3BìOðhí4òeÆ�íG9�ìcñÞí43C> Á ; ì = ðEì ø ³ ¹cïE
Gì:9"ðEìLíc9 = 3Cí+ÃBòFì'Æ = 3C>jï�îEï = 3C9"î ; í4î�ìOò�ï ø ï�3Cí_îEì
î ; ì = 
cìOð ; ì:íG>¸¶ = ð¦Ã6ïF3�>jïF3B¹()(� ; í4·TìL9 ø í:öÄì0
cìO3�ï ø ·6ð = 
Gì�î ; ìL9�ì�ðEì:9�À6ò�îq9¦9�ïF3�Æ0ì�î ; ì,Æ = 3BÍ
>jï�îEï = 3C9 = 3�î ; ì�·�í4î�îEìOðE3�¹Gðhí4· ; 9 ø íLö¸ÃTì�ðEì�ò?í_ÇjìL>¸ï�¶eî ; ì ;6= 9�î¦¹cðhí+· ; 9 ; í?
cì�9�î<ðEÀCÆ�î<À6ðhí+ò
·6ð = ·Tì�ðEî<ïFì:9úî ; í_î�9�ï ø ·BòFï�¶Vö�î ; ì'îhíc9�5 = ¶
ù63C>jï�36¹ ø í_îhÆ ; ïF36¹I9"í+3C>ØÃ6ï�3C>jï�36¹I9C)TÁ ; ì'ïF3�
cìL9�Í
îEï�¹aí_îEï = 3 = ¶¦9<À�Æ ; 9�îEðEÀCÆhîEÀ6ðhí4ò�·6ð = ·TìOð<î<ïFì:9ßïµ9�í43 ï ø · = ð<îhí43Iîwí43C> ï�3IîEì�ðEìL9�îEï�36¹ +GÀ6ì:9�îEï = 3
¶ = ð¿¶VÀBî<À6ðEì�8 = ðE53)


�aìC
Gì�ðhí4ò = î ; ì�ð +GÀ6ìL9�î<ï = 3C9
ðEì ø í+ï�3¸î = ÃTì�9�îEÀC>jï�ì:>ÄíG9
8�ìOò�òd) � ì�î�ÀC9�¶ = Æ�ÀC9 = À6ðú>jïµ9EÆ0ÀC9�Í
9�ï = 3 = 3¬9 ; í4·Tì:9 ; ì�ðEì�)_Á ; ì¦9�öa3IîqíGÆhîEïµÆ.ðEÀ6òFì:9
Æ�í+3'ÃCìúì0ÇaîEì�3C>jìL>'ÃjöÄÎ0Ï / ÎhÙcÙ Ð?» Ú'ÛhóB×�Î�º ±�³�� ´Yñ
8¦ï�î ;6= ÀBî.9EícÆ�ðqï�ùTÆ�ïF36¹"Á ; ì = ðEì ø ä )_Á ; ì�3 = 3BìúÆOí43wí+òµ9 = 9�·TìLÆ�ï�¶iöß3 = 3BÍ�Æ = 3IîEì0Çaî<Í�¶iðEì�ì�9 ; í4·TìL9
òFï�5cìGñj¶ = ð"ïF3C9�îqí+3�Æ0ìcñB¹cìO3BìOðhí4òXÆ = 3Iî<ð = ò�Íc� = 8 >jïµí+¹cðhí ø 9! = ¶ @E9<·�í+¹ ; ì0î<îEïÞ·6ð = ¹Gðhí ø 9*B �A)BÁ ; ì
·Cí4ðh9�ïF36¹�í+ò�¹ = ðEï�î ;6ø ì0ÇB·Bò?í4ïF3BìL>ÓïF3 ±�³ ´Êí4òFò = 8$9 ø¬= ðqì/¹cì�36ìOðhí4òÞ9�öa3Iîhí_Ç¸ðEÀ6ò�ìL9C)B@ = 8�ì0
cìOð:ñGï�î
ï?9úÀB3CÆ0ò�ìLí4ð ;6= 8 ì/(ÄÆ�ïFì�3Iî"ï�î"8¦ï�ò�òÊÃTì�ïF3�·6ðhíGÆhîEïµÆ0ìcñ�í43C> ø¬= ðEì/ï ø · = ð<îhí43Iî:ñ68 ; ì�î ; ìOð¦ï�î"ï?9
Æ = 3C9�ïµ9�îEìO3Iî$8¦ï�î ; î ; ì = ·Tì�ðhí4î<ï = 3C9 = ¶©Æ = 3Iî<ì�Çaî$ì ø ÃTì:>6>jï�36¹Øí+3C> 
4í+ðEïµí4Ã6òFì'ï�3C9�îhí43IîEïµí4î<ï = 3
î ; í_î�í4ðEìß¶VÀ63C>Bí ø ì�3aîqí+òÞ8¦ï�î ;�= À6ð¦8¿íLö = ¶*¹Gðhí4· ; îEðhí43C9�¶ = ð ø í_îEï = 3 )


� ����2(6������)(
	 9:��2 ; ��ì�î ; í+3B5Óî ; ì�ðEì0¶VìOðEì�ìL9�¶ = ð¦ÀC9�ì�¶VÀ6òXÆ =cø¬ø ì�3Iîh9C)
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´�Y°ª�M�ªµ^Y«Pad�½È¬o`aV�O:S�W�OQ`.OQV²M�PaM�`.f�gjSUM�Ooª[YUNI¯�Pa¬>PadjM%NI¬:PaYU¬�N¬:½0W�O:`.OQVXM�PRM	`aYUÉ	Mtª!PR`.O:Nfn½È¬o`RZ
V�OQPRY_¬oN×lINIY«P.f�Ä
	Tl�f $ R Æ ¶K�^¬olI¯odISU®CfRW�M�OQm�YUNI¯�g�OW�OQ`.OQV²M�PaM�`aY_É�M�ª�Pa`.O:Nf]½�¬o`aV�OQPRY_¬oN lINIYUP
b�¬oNFP.OQY_Nf¨O fnM�P1¬:½ºP]®�W¡M�ªX´:OQ`aY°OQkISUM�f(µ^dIYcbed>V�O�®<k�MTfnlIk�f]PRYUPRljPaMtª²k[®XM�¼[WI`aM�fafnYU¬�Nf�¬:½�PRdIM
faO:VXM^P]®�W¡Mo¶�¿ê½ºPadIM;M�¼jWj`aM�fafnYU¬�N�f0OQ`aM�´QOQ`aY°OQkISUM�ZÊ½È`aM	MogQPadIM;`aMtfnlISUP¨Y°f¨O³NI¬oNjZqW�O:`.OQVXM�PRM	`aYUÉ	Mtª
lINIY«Pt¶ © dIM�PR`yOQN�f]½È¬o`aV>OuPaYU¬oNClINjYUP.f³¬:½ 	 YU¯olI`aM�[ OQ`aM�W�OQ`.OQV²M�PaM�`aY_É�M�ªÁµ^YUPRd×PRdIM>½�¬o`aV�O:S
W�OQ`.O:VXM�PaM	`.f �C@A5�g 1 �7#qg %`'*) ��g[M�Peb:¶


� � ¦^J�E��R§R¤ � G���E! §#"��^H%$�&uB(¤,J'&)(ËE��R§+*¨Eh¥[K, ±¥I¦.-��]E �


/ M�½È¬�`aM¨f]Pal�ª[®�YUNI¯,¬olI`�OQS_¯o¬o`aYUPRdIV Pa¬,fn¬�SU´�M�PadIM6V 
XV�µ^YUPRd<b�OQW�O�byYUP�®³OQN�ª,PaY_VXM1µ^YUN�ª[¬Qµ2f	g
S_M�P2l�fLkI`aYUM>�®ÔfnlIVXV�O:`aYUÉ	M;½È`a¬�V PRdIM WI`aM�byM�ª[YUNI¯�fnM�b.PaYU¬�Nf1PadIM%fnW¡Mtb�Y«¸¡b�OQPRY_¬oNÔ¬:½0O V 
XV
Y_Nf]P.OQN�b�M³O�f^O%¯o`.OQWIdh¶


� ����HÁYcf^O²fnYUVXWISUMÕlINª[Y_`aMtbyPaMtª�¯o`.OQWId!µ^djM	`aM,PadjM³NI¬jª[MtfÓd�O�´oM,V ljPal�OQSUS_®!ª[Ycf]PaYUN�byP
S°OQk�M	Scf2`aM	Wj`eMtfnM	NFPRY_NI¯²S_¬jb�OQPRY_¬oN�f Â M�¶»¯¶k[®�PadIM�Y_`;N�OQVXM�f^¬�`2W�¬�f]PRZ�by¬jª[M�f Ç g¡OQN�ªÔM�ª�¯�Mtf,OQ`aM
S°OQk�M	SUM�ªÔµ^YUPRd�N�OuPalj`yOQShN�ljV%k�M	`.f2`aM�WI`aM�fnM�NFPaYUNI¯�ª[Y°f]PeO:N�byM�f Â Mo¶Ã¯¶YUNPR`yOt´�M�SUY_NI¯<PaYUVXM Ç ¶¡¿�N
WIYcbyPalj`aM�f�g[V>OQW�f2OQ`aMÕª[`.O�µ^NÔµ^Y«Pad�k�¬�Scª!SUY_NIMtf^OQN�ª!`a¬�lINª�NI¬jª[Mtf�¶


� + -".¨Ycf�`aM	WI`aMtfnM	NFPRM�ªTk�®,½È¬olI`�`aMtbyPeO:NI¯olIScOQ`�NI¬jª�M�f�¹ © dj`eM�M1OQ`aM0S°OQk¡M�S_MtªÕµ^YUPRd N�OQPRlI`.O:S
N�lIV%k�M	`.f0½È¬o`�PadIM�µÓM�Y_¯odFP1¬:½ºPadIM�½È`aM�Y_¯odFPtgoPadIM,MtOQ`aS_YUM�f]P1ª[M	W�OQ`RPalj`aM2PRY_VXM�gjOQN�ªXPRdIM,ScOQPRM�f]P
O:`a`aYU´QO:SQPRY_VXMog	`aMtfnW¡M�b.PaYU´�M�SU® S�VX¬o`aM	¬u´�M�`tg.PadjM	®ÕOQ`aM�b�¬oNINIMtbyPaMtª;Pa¬^PadjM0¸`.f]P�Nj¬jª[M�0,ScO:k�M	SUM�ª
µ^YUPRdÜPadIM±Ycª[M�NFPaYUP]®Û¬:½³PRdIM��]¬ok10Ík�®ÍM�ª[¯oM�f�ScO:k�M	SUM�ª32 g%4�gLOQN�ª5]g¨`aMtfnW¡MtbyPaYU´oM	SU®�¶1¿�N
O�ªjª[YUPRY_¬oNhg(O �]¬okØd�Oof76�Z³OQN�ª�8:ZqS°OQk�M	SUM�ª×Mtª[¯oM�f³k¡M�P]µ1M	M	N×PadIM�Ycª[M	NFPRYUP]® NI¬jª�M�OQN�ª PRdIM
fn¬�lj`.b�M,O:Nª>ª[M�f]PRY_N�OuPaYU¬�N�S_¬jb�OQPaYU¬oN�f�go`aM�fnW¡MtbyPRY_´oM	SU®o¶ 	 Y_N�OQSUS_®og[OQN>M�ª[¯oM�½È`a¬oV)PadIM;Ycª[M�NFPaYUP�®
NI¬jª[M�PR¬TOQN - \��qZqScOQk¡M	SUMtª³Nj¬Iª�MÓYUN�ª[Ycb�OQPaMtf�Pad�OuP�PadIM �]¬�k V l�f]P�k¡MÓbedjM�bemoM�ª,½È¬�`�½ÈM�OofnY_kjY_SUYUP]®o¶


�,f�M�¼[WIScO:YUNIMtª�YUN i�M�b.PaYU¬�N �[g¡O �]¬�k�Y°f2½ÈM�OofnYUkIS_M YU½ Â O Ç YUPef�µÓM�Y_¯odFPÕª�¬[Mtf2NI¬:P;M�¼Ib�M�M�ª
PadIM<V�Ou¼[Y_V�OQS�SU¬FO�ª ��� �"!$#(¬:½0PadIM%PR`.O:N�fnW�¬�`RPRY_NI¯>´oM�dIY°byS_Mtf�gºOQN�ª Â k Ç YUPef,PaYUVXM<µ^YUN�ª[¬Qµ
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Y°f,ScO:`a¯oM%M�NI¬olI¯od�Pa¬OQSUS_¬uµÙPa`.OQN�fnW¡¬o`RP.OuPaYU¬�NÁO:SU¬oNI¯ÔO�m�NI¬Qµ^N�`a¬�ljPRM�¶ © dIM�fnM<b�¬oN�ª[Y«PaYU¬�N�f
O:`aM%´�M�`aYU¸Mtª�k�®PRdIM<Pa`.O:Nf]½�¬o`aV�OQPRY_¬oNÁlINjYUPK5�;6Î�5�\XfndI¬uµ^N±Y_N 	 YU¯�lI`aM��jgºµ^dIYcbed±¸N�ªIfTO
�]¬�k�YUN±O<¯o`yOQWId�O:N�ª!`aM�VX¬Q´oM�f�PadIMK- \��qZqS°OQk¡M�S_Mtª!NIM�Y_¯od�k¡¬o`^¬:½�PadjM �n¬ok�Ycª[M	NFPaY«P]®�NI¬jª[M³Y«½
PadIM �n¬ok�VXM	M�P.f1PadjM b�¬oN�f]Pa`.OQYUNFP.f�¶


�,f³µ1M�OofafnlIVXM²PadOQP SU¬�OoªIfÕV�O�®±k�M�fnWISUY«PXOQ`akIY«Pa`.OQ`aY_SU® OQN�ª Pa`.OQN�fafndIY_WjV²M�NFP Ycf%OQSUZ
S_¬uµ1M�ªºg:O �]¬ok�´�Y_¬oScOQPRY_NI¯;½ÈM�OofnYUkIY_SUY«P]®Xby¬�N�ª�YUPRY_¬oN Â O Ç b	OQN�fnY_VXWISU® k¡M,ª[Y_´�Ycª[MtªXYUNFPa¬ÕP]µ1¬ Â ¬o`
`aM�bylI`.fnY_´oM�S_®XVX¬�`aM Ç fnlIk �n¬ok�f�g�µ^Y«PadÔPRdIM faOQVXMÕfn¬�lI`.byM�gjª�M�f]PaYUN�OuPaYU¬�N�gjMtO:`aSUYUM�f]P^ª[M	WO:`RPalj`aM
O:Nª ScOuPaM�f]P<OQ`a`aY_´QOQS0PRY_VXM!Oof³PadjM>¬�`aYU¯oY_N�OQS �n¬okh¶ © djM!b�¬o`a`aM�fnW�¬�N�ª�Y_NI¯�`alISUM!by¬�N�f]PRYUPRljPaM�f
Pa`.OQN�f]½È¬�`aV�OuPaYU¬�NÕlINIYUP � H`EF/L#�^���@qÎC/�: ;�#IfndI¬QµLN YUN 	 YU¯olI`aMÓÒj¶t¿êP�by¬�lIScªÕk¡M^O:WjWIS_YUM�ªÕPa¬ �]¬�k �2Y_N
	 YU¯�lj`eMLÑjgofnWjS_Y«PRPaYUNI¯³Y«P�YUN%P]µ1¬ �]¬ok�f�¬:½�µÓM�Y_¯odFP�M�¶»¯�¶�R $ Â Yq¶»M�¶����>�"! # Ç OQN�ª �[gu`aM�fnW¡MtbyPRY_´oM	SU®�¶


�C´�Y_¬oScOQPRY_¬oNÕ¬:½F½ÈMtO�fnYUkIYUS_Y«P]®Õb�¬oN�ª[Y«PaYU¬oN Â k Ç b	OQNTd�O�´oM�M	Y«PadIM�`h¬:½FP]µ1¬^`aM�Oofn¬oN�f�¹yNI¬�ª�Y_`aMtbyP
b�¬oNINIMtbyPRY_¬oNÔk�M�P]µ1M	M�NÔPadIM fR¬olI`.byMÕO:NªÔª[MtfnPRY_NOQPaYU¬oN�¬o½�PRdIM��]¬okhgI¬o`�O Pa¬�¬XN�O:`a`a¬uµ PaYUV²M
µ^Y_Nª[¬QµÜ½È¬o`LPadjM<ª�Y°f]P.OQN�byMTPR¬�by¬Q´oM	`t¶�V�M	`R½È¬o`aVXY_NI¯ ¸`.f]P,OXfndI¬o`RPaM�f]PnZêW�OuPad�O:SU¯o¬�`aY«PadIV ¬�N
PadIM�V>OQW Â fnM	MogFMo¶Ã¯¶_g�Ä 
 	�	�	 $ $	Æ�Ç k�M�½È¬o`aMTf]P.OQ`RPaYUNI¯ OQN�®²b�¬oVXWIljPeOQPaYU¬oN�µ1¬olIS°ª>Ot´�¬oYcª%PRdIM
¸`.f]PÓª�Y��>b�ljSUP]®ogjO:Nª�OQS_SU¬QµÌPa¬<ª[M�PRM�b.P¨PadIM;fnM�by¬�N�ª¾¶�\^¬Qµ1M	´oM�`�goO�ªjª[Y_NI¯ NjM	µÜb�¬oNINIMtbyPRY_¬oN�f
k¡M�P]µ1M	M�NÍSU¬jb	OuPaYU¬�Nf<µ1¬olIScªÖ¬�k�fabylI`aM!PRdIM�O�b.Pal�OQSLWOQPRdÛOQS_¬oNI¯ µ^dIYcbed O �]¬okÍYcf<PeO:moM	Nh¶
i�¬g�µ1M�WI`a¬oW¡¬FfnM�Oª[l�OQSÓfn¬oS_ljPRY_¬oNhg�Yq¶»M�¶hµÓM>O:SUSU¬Qµ)Pa¬ fnWjS_Y«P<O �]¬ok ½�`a¬oV S_¬jb�OQPRY_¬oN��ÁPR¬
S_¬jb�OQPRY_¬oN��Ók�®XYUNFPa`a¬jª[l�byY_NI¯%OQN�YUNFPaM�`aV²Mtª[YcO:`a®<f]Pa¬oW>Y_N²S_¬jb�OQPRY_¬oN��^Oof�SU¬�Nj¯%O�f�PRdIM,ScOQPRM�f]P
O:`a`aYU´QO:S1PaYUV²MÔ½È¬o`²PRdIM¸I`.fnP>fnlIk �]¬�k b�¬oYUN�b�Ycª[Mtf<µ^Y«Pad6PadIMM�OQ`aS_YUM�f]P�ª�M	W�OQ`RPalI`aM�PaYUV²M¬:½
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PadIM³fnM�by¬�Nª!OQN�ª�S_YUMtfÓY_NÔk�M�P]µ1M�M	N>PadIMTM�OQ`aSUY_Mtf]P2ª�M	W�OQ`RPalI`aMÕOQN�ª²PadIMTScOQPaMtf]P^O:`a`aYU´QO:SPaYUV²M
¬o½ÓPadIM�¬o`aY_¯oYUN�O:S �]¬okh¶ © dIYcf Ycf³Y_VXWISUM	VXM	NFPRM�ª Y_N PadIM>Pa`.OQN�f]½È¬o`aV>OuPaYU¬oNClINIY«P���H`EF/L#�^k@�-8?�#�Î
fndI¬Qµ^N!Y_N 	 Y_¯olI`aM �[¶© dIM²W¡¬FfafnY_kjY_SUYUP]®ÁPR¬±OoªIªCOQN YUNFPaM�`eVXMtª[Y°OuPaM>f]Pa¬oWCPa¬�PadIM²`a¬�ljPRM�O��]¬�kCPeO:moM�f;d�Oof³O
½ÈlI`RPadIM�`2Ooª[´QO:NFPeO:¯oM�¶3�¨¬oN�fnYcª[M	` �n¬ok�f RTOQN�ª>Ñ³Y_N 	 YU¯�lj`eM;ÑI¶�¿ê½��]¬ok R�µ1M	`aM2Pa¬%k�MÕb	OQ`a`aY_Mtª
½È`a¬�V � Pa¬ 
)´�Y°O / OQN�ª ��g �]¬ok Ñ�b�¬olIS°ª�k¡M%PeO:moM	N±b	OQ`aM ¬o½0M�N `a¬oljPaMo¶ © `.OQN�fnW¡¬o`RPaYUNI¯
OQP1PRdIM faOQVXM�PaYUVXMTP]µ1¬ �]¬ok�f1µLYUPad�PadIMÕfaOQVXMÕfn¬�lI`.byMTOQN�ª�ª[M�f]PRY_N�OuPaYU¬�N�Ycf1M�¼[WI`aM�fafnMtª²k�®
VXM	`a¯oY_NI¯�PadIM �]¬�k�fÕO:N�ª b�¬oVXWIljPRY_NI¯ÔPRdIMXNIM	µ µÓM�Y_¯odFPtgºMtO:`aSUY_Mtf]P³ª[M	WO:`RPRlI`aM²O:Nª±ScOQPRM�f]P
O:`a`aYU´QO:S¡PRY_VXM Oof^fndI¬uµ^NÔYUNÔPadIMÕPR`yOQN�f]½È¬o`aV>OuPaYU¬oN!ljNIYUPG�¸Î9@ :IÎC^ + -". �ÓYUN 	 YU¯�lI`aM��j¶


� ¬uµ6OQS_S[YUNI¯�`aMtª[YUM	NFP.fh½�¬o`�O,NI¬�Nª[M�PRM	`aVXY_NjY°f]PaYcbLOQSU¯�¬o`aY«PadIVÙPa¬³by¬�VXWIljPRMÓ½ÈM�OofnYUkIS_M!�]¬�k�f
½È`a¬�V OXb�¬oS_SUM�b.PaYU¬�N�¬:½�¬�`aYU¯�YUN�OQS �]¬ok�f^YUN�OXV�OQWOQ`aMÕWI`a¬u´�Y°ª[Mtªº¹ © dIM³`alISUMtf^¬:½9PadIMÕPR`.O:N�f]Z
½È¬�`aV�OuPaYU¬�N<ljNIYUPef���H(E /L# ^���@EÎ9/�:<;=#�g"� H`EF/L#�^k@A-D?�#�Î�g �ÓÎ9@�:IÎ9^ + -". ��g�OQN�ª 5�;6Î�5�\LV�O�® k¡M�OQWIWISUY_Mtª%Y_N
O:N�®T¬o`.ª[M	`(OQN�ª%OofhS_¬oNI¯TOofh¬�NIM1SUY_moM�f�¶ © dIYcf9Y°f�M�¼IOobyPRS_®³µ^dOQP9V�OQm�Mtf�ljW%PadIM¨Pa`.OQN�f]½È¬o`eV�OuZ
PaYU¬�N�lINIY«PU5�-8� H(?�#�ÎÓfndj¬Qµ^N>YUN 	 Y_¯olI`aM �j¶F¿ê½9µ1M,WISUlI¯<Y«PÓY_NFPa¬ PadIM;lINIY«P �>5�;6Î718?�EFÎ Â_%`'O) � Ç
¯�YU´oM	N!Y_N 	 YU¯olI`aMZ[g[µÓMT¬okjP.OQY_N�PadIMT½�¬oSUS_¬uµ^Y_NI¯�fnM�V>OQNFPaYcb	fÓ¬:½�PadOQP2lINjYUP	¶


�ÖW�OQY_` Â	� � � � Ç ¬o½jV�O:Wf Â µ^Y«Pad �]¬�k�f Ç YcfhY_N³PadjMÓfnM	V�OQN�PRY°b�f�¬o½ �>5�;6Î718?�EFÎ Â_%`'O) � Ç
Y«½ºOQN�ª ¬oNISU® YU½�PadIMÓlIN�ª[M�`aS_®�YUNI¯ÕV�OQW<¬:½ � � Ycf � OQN�ª YUN � � g:O:SUS �]¬ok�f9YUN %`'O) �
OQ`aM³fnljkºª[YU´�Y°ª�M�ªÔY_N�½�MtOofRYUkISUM��]¬ok�f�¶
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© dIMKV 
XVÙµ^YUPRdØV�OQ¼[YUV�O:S0S_¬FOoª×O:N�ª PaYUVXM�µ^Y_N�ª�¬Qµ�f³Y°f³M�¼�PaM�N�ª[Mtª Pa¬COV lIS«PaY«Z]ª�M	W¡¬:P
WI`a¬okIS_M�V µ^YUPRd�OXSUY_VXY«PaM�ª!´oM�dIY°byS_MX�M�M�P2k�®Ôª[Ycf]PaY_Nj¯�lIYcfndIYUNI¯�fn¬�VXMTS_¬jb�OQPRY_¬oN�f^Oof^ª[M	W�¬:P.f�g
Yq¶»M�¶�YUN!fnl�bed!OÕS_¬jb�OQPRY_¬oN�PadjM	`aM2Y°f1O³N�lIV%k�M	`¨¬:½�´�M�dIYcb�SUM�f1O�´QOQY_ScOQkIS_MLPR¬%M�¼[M�byljPaM�PRdIM��]¬ok�f�¶
Ú¬o`aM	¬Q´oM�`tg9OQN�®×PR¬�lj`<¬o½TO�´�M�dIY°bySUMÔY°f%`aM ��lIY_`aMtª Pa¬ k¡M�O±byY_`.bylIYUP	g�VXM�OQNIY_Nj¯ÁPad�OuP²PRdIM
´�M�dIYcb�SUMXV%l�f]P%f]PeO:`RP;½È`a¬oV4O:Nª `aM�Palj`aN Pa¬�Y«P.fÕdI¬oVXM�ª[M	W�¬oP	¶h¿�N O�ªIª�YUPRY_¬oNhg�µÓM�OofafnlIVXM
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