
���������
	��������	����������	���������! #"��$	�����&%'�����(�$���)�+*
, 	��-�.�/"�0�$���	�����12������(3

46587:9<;>=�?>=0@BA:CD?FEHGJIKAJLM9<=�5DN�O69QPR AJ=�9�E�GJSUT RDV 5WN�O69 R AJNX=HLM=�9ZYQGJ5DAJL�[�N]\^589U_ R A
`ba]9<cd\dY
egfihkjdlDm�nBo/pWqrm<sut8vxw�suyWzbzMmU{|m<sx}�~��WsumZjWv��umZ�X�bjbhkt�ybjbl+nBjb��~�w�mZj8�d~�yip
� s�� ����~�su�����Q�HjD��fJhkjdlWm]���^�xs��D���u�Z�Dp � ���H�����H�6���������suhkmZw�mZ�kvxt8sum<yW�u�

�.� mZ�X�bjWh�vx�X�bm���jbhk�Qm<suvxh����~��� ¡�ybjW�]�WmZjipbfimZ�Dsuv��uyb�W�J}u�yWsB������bm<sumK g~��u�bmZ¢�~��uhkt£yWjdl
¤ yW¢0m<suhkvx�]�Wm� g~��u�WmZ¢�~��uhktMp � ���H�Q���H�� ��yWjb�X�bmZj

¥�¦8§i¨�© ª�«^©¬¯®^¦�°Q±H²k³�´HµJ¶d©i·$®^²�¸�³<µb±^¦�¹£º¼»^²�©M½:¾�¦�°Q¾�²À¿�¾Z¹Q¸<© Á<§iÂ(Ã ÄWÅ�ÆJÇZÈ�É�ÊHÈFËUÌHÍ^ÎZÇÐÏ:ÎZÃ Ç<Í8Ñ�Ã�Ò^ÎBÌHÍ^Ó
ÔMÍ�ÄbÃ Í^ÇZÇ<È�Ã Í�ÄÖÕdÊ^Ë�×dØ^Ñ�Ã Í�Ädµ(Ù�¾ZÚ]³]®^²>¾ÜÛÝ�³x¾]¸�Þk¦ßºJÝWà�á^®�³�±�³uÞ ÝW¦�±^âJãbÚ�Þ ¾�¦�ÚZ¾0±^¦�¹åäM¦�°8Þk¦�¾<¾�²æÞk¦�°Üç
¿�ãJá�²�Þ�¦�°Q¾�²kªFè¼¾�²Fâ ±�°bµMé�ê�êHêHÁBë�ëDé<ª�ë�ìDéQ©

í�î¯ïZðZñ�òbóHðHô ¤ yb¢0m]suh��Z~��Jvxh�¢/yb��~��uhk��jg�d~�v�~���sum�~Hl8õ��MmZ�<�H¢0m�~�j�h�jblWhkvxzMmZjWvu~��b�kmU�u�^���hkj��u�bm
�X�bm<¢0h��Z~��¼mZjbw�hkjbmZm<suhkjWw�hkjdlDybv��xsxõ^�:ö�jÜ�u�bhkv�zb~�zMm<s�p:�u�bm�m<÷8�umZjbvxhk�Hj���}�~�j�~���sum�~Hl8õ�m]÷Whkv��uhkjbw
vxhk¢/yb��~��uhk�Hj0zb~��XtH~�wHm��u�U�u�Wm$m<ø0�ZhkmZj^�(~�jdlKsumZ�kh>~��b�kmBvx�H�kyW�uhk�Hj0��}J�HzW�uhk¢�~��W�Z��j^�xsu�H�bzDsu�H�W��m<¢0v
}ù��s��HzD�uh�¢�~��:zb��~�j^�B�HzMm<sX~��uhk�HjghkvBlWhkvx�ZyWvxvxm�lJ�

ú ûbüBýMþ:ÿ������ý��uÿBü
� AJL
	JNXa]9<;ù5D?$CW5WNX=HN�N�	�ZT 5DN£[��McdCD=�A¼G���;>a]9 R CW=�A 58AJLÖI�9<C R AÖ5D9]=gA:=�=�LM=HL�� R 9 V 5DAdc
V�R LM=�9]A.;>AJL�	JNua<9];æ58?��:9 R ��=�N<N]=�N�G8=��]C�ùG�� R 9
a]TJ=��:9 R L
	��a]; R AÜ58AiLß9]=��JA:= V =�Aba R �|NXa]=�=�?�G� R 9�a]T:=��:9 R L�	��a<; R A R � V ;ùA:=�9Z58? R ;ù?�G R 9�� R 9Ba<T:=��:9 R L
	��a]; R A R ���F=�9]a];ù?>;���=�9<N����KN�	J58?ù?>cWG
a]T:=Ü9<=� !	:;ù9<=�L 5 VgR 	JAWa R �ÐCb5DN]=�N0Ti5DN6a R 7i="�J9 R L
	��=�LÖ;ùA a]T:=ÜC#	J589Z58Aba<=�=�L$��	:9<;>auc
R Ara]T:=�N%� R a�7dc�58;ù9KN]=��J5D9<58a]; R A&�:?ù5DAba<N��JSUT:=('|;>AJL:=£I�4'LM=�N];>CWAJN�G� R AJNua<9�	)��a<NK58AJL
R �=�9Z5^a]=HN�58;ù9�NX=��J589Z5^a<; R A*�:?æ58Aba<N,+ R 9<?æL
+�;ùL:=��

SUT:= R �:a]; V ;���58a]; R A R �JLM=�N];>CWA�58AJL R �i=�9<58a]; R A R �M5D;>9(NX=��J589Z5^a<; R A-�:?ù5DAba<N¼;æN(5 V 	JNXa� R 9U;>A)��9<=�5DN];ùA:C+=�."��;ù=�A��cÜ58AJL/�:9 R L�	��a<;>_d;>auc��
0�=�9]=WGda]T:=6; V � R 9]a<5DA��= R �(A�	 V =�9<;���58?
NX; V 	:?æ5^a<; R A�5WNÐ5+\D=�cga]=1�ZT:A R ? R CWcg;>A�a]T:=0LM=HNX;ùCDAr58AJL R �=�9Z5^a<; R A R �2�ZT:= V ;3��5D?=�A:CD;54
A:=�=�9];ùA:C-�:?æ58Aba<N$;æN�;ùA��9<=�5WNX;ùA:C�8SUTJ=6'¼;ùAJLM=�I�4 TJ5DN$LM=�_D=�? R �i=HL�a<T:=KNXa<5^a<=74 R �84�a]T:=�4�5D9Xa�:9 R ��=�N<NÀN]; V 	:?æ5^a]; R A£a RdR ?J[�9�S � ` �;:$< =�> ?A@ +�T:;3�ZT£;æNB	JN]=�L+7 R a]TC� R 9Àa]T:=�NXa]=�5WLMc!4�NXa<58a]=
NX; V 	:?æ5^a<; R A+5DAJL R �Ma]; V ;5�H5^a]; R A|G858AJLD� R 9(a]T:=�LMcdAJ5 V ;���58?MNX; V 	J?ù58a]; R A R ��:?æ58Aba<N >FE G G @ �
SUT:=ÜA:=�+�?>cÖ5DL:LM9<=�N<N]=�L R �Ma<; V ;���58a]; R A R � R �=�9Z5^a<; R A R ��58;ù9�NX=��J589Z5^a<; R A$�:?æ58AbaZN�9<=74
N%	:?>a<N�;ùA R �Ma]; V 58?2� R Aba<9 R ?H�:9 R 7J?>= V N��I�6	 V =�9<;3��58? R �:a]; V 5D?J� R Aba<9 R ? V =�a<T R L:N�TJ5Q_D=
R 9<;>CW;>AJ5D?>?ùc�7i=�=�A LM=�_D=�? R �=�LK� R 9�a<9<5MLu=���a R 9<c R �Ma<; V ;���5^a<; R A R �Ð5D;>9N��9Z5O��aZN�5DAJLÖN%�J5#��=
_D=�TJ;���?>=HNP�F9 RWV a]T:=0?æ5^a<=�NX;5�da];ù=�N R A > Q G QMRM@ �� A�a]T:;æN��i5M�=�9HG)+Ð=£LM;æN���	JN<N�T R + a]TJ= R �:a]; V 5D?B� R Aba]9 R ?S�:9 R 7:?ù= V N�� R 9��ZT:= V ;3��5D?�:9 R L
	)��a]; R A&�:?æ58Aba<N���58Ar7=�N R ?>_W=�LÜ=�."��;ù=�Aba]?ùc��
T UV��WYX¼þ���IZJ[]\,��W^��[%Z(ý
�XÿBü ÿ�_/`a�uþb\PXdc�Z�þ�Z(ý
�XÿBüfe$[%Z$üBý�g
SUT:=�\D=�c0a RdR ?�� R 9 VgR LM=�?ù;>AJC�5h�ZT:= V ;3��58?
�J9 R L
	��a]; R A]�:?æ58Aba
;æN(a]T:=�i R +�NXT:=�=�a >FE G Q�?A@ G
58A 587JNXa]9Z5���a�G¯CD9Z5M�JT
4 R 9];ù=�Aba<=�L¡Nj�ZT:= V = R ��5&�:?æ58A:A:=HL R 90=7�M;æNua<;>A:Ck�ZT:= V ;���58?J�:?æ58Abalnm ;>C)�2o1pq� � ah� R AWaZ58;ùAJN/;>Aå;�aZN/A R L:=�NKa]T:=g9<=�?ù=�_^58Aba�N];ùA:CD?ù=(�:9 R ��=HN]N/Nua<=��JN�+�T:;3�ZTå5D9]=



� o/��r|jWwH��pbnK�#sUs���Hjbm]s�p � �#sUsu�HjWvxm�lWm<s�p�t/�W�Q�Hjg�8�xsxõDt

u�v5w ôOxdôy �k�qz lDh>~�w�sX~�¢ }ù��s
�u�bm�fJhkjdlWmU~�h�sBvxmZzd~�sX~��uhk�HjßzDsu�^�ZmZvxv�{ |���}F�
V�R LM=�?>=HL�;ùAJLM=��=�AiLM=�Aba]?ùc�� � A 5)A R LM=DG�a]TJ= ;ùA� RWV ;ùA:C Nua<9]=H5 V N R � V 58a]=�9];æ58?�58AJL
L:5^aZ5�5D9]=+a]9Z58AJN%� R 9 V =�L ;>Aba R A:=�+ R 	Ma���	:a0NXa]9<=�5 V N���9
9Z5���a];3��5D?À=����=�9<;ù=�A��=+;ùAÖa]T:;æN�J=�?æL�L�	:9];ùA:C+a]T:=0?æ5DNXa�LM=���5DLM=�TJ5DN,�J9 R _W=�A VgR LM=�9<A.=1 !	J5^a<; R A R 9<;ù=�Aba]=HL.N]; V 	:?ù58a]; R A
a]=��ZTJA:;� !	:=HND	JN]=�L ;ùA a]TJ=*�:9 R ��=�N<N0N]; V 	:?ù58a]; R A a RbR ?ùN�[�9BS � ` �;:~< =K> ?A@ GH� ��� I > o�� @ G
C#9���[ : ` > o @ GM58AiL�`��=�=HL��6� > Q#QA@ N�	��i=�9]; R 9�a R a]TJ=-��?ù5WN]N];3��58?�GdNX=1 #	J=�Aba];æ58? VgR L�	:?ù5D9
5M���:9 R 5#�ZT >FE G Q�?O@ �M0K=�9<=DGD5�?ù5D9]CW=74xN���58?ù=ÐN]cMNua<= V R �=1 !	J5^a<; R AJN
LM=HN���9];ù7:;ùA:C�58?ù?��:9 R ��=�N<N	:A:;>a<N V 	JNXaÀ7=�N R ?ù_D=HL0NX; V 	J?�aZ58A:= R 	JN]?>cWG�=#�XC�ùG��F9 RWV o1�J���#�,	���a R o��#�2������=� !	J5^a<; R AJN� R 9�5��i=�a]9 R �ZT:= V ;3��58?��J?ù5DAWa1��KcdAJ5 V ;3��5D? VgR L:=�?ù;>A:C R �(5��ZT:= V ;���58?¯=�AJCD;ùA:=�=�9];ùA:C��:9 R ��=�N<NU9]=HN%	:?>a<NU;ùA�5g?ù5D9]CW=74
N���58?ù=rN]=�a R �/?ù;>A:=H589<?>c ; V �:?ù;���;�a.LM;5� =�9<=�Aba];æ58?54�5D?>CW=�7:9Z58;3�Ü=1 !	J5^a<; R AJN l ��I/@BNNp R �/a<T:=� R 9 V l��l%� p�� L l%� pj�^L
�%p��� E ln���j����S���H� NX;ùCDAP�Mp � Y l��I���)�n�H�%�B� N];>CWAP�Mp� � � � �� �� � � ��� ln�I���)�n�S���H� NX;ùCDAP�Mp� l��I���)�n�H�%�B� N];>CWA��Mp�� �l o1p
0�=�9<=DG�a<T:=�NuaZ5^a<=r_^5D9];æ587:?ù=&��� l��I��� p�� R AiNX;æNuaZN R �Ka<T:=�_^589<;ù5D7:?ù= ��� � � � � ��¡M¢
58AJL a<T:=¡_^589<;ù5D7:?ù= ��� � �£� � � ¡#¤ G�T:=�A)��=�¥d¦a�§¥d¨C©�¥dª!�BSUT:=���	:A��a<; R AJN � �� �6¡�«�¬d¡A�¬d¡M®A¬d¡#¯�� � ��¡�¢dG � � � ��¡#«7¬d¡A7¬d¡�®O¬d¡�¯C� � ��¡�¤8G � E � � ��¡�«7¬d¡O�¬d¡M®A¬d¡�¯]�� �6¡M¢#°�¡M¢dG � Y � � ��¡�«�¬d¡A�¬d¡�®1¬S¡�¯6� � �6¡�¢#°
¡�¤65D9]=��:;ù=���=�+�;ùN]=-� R Aba<;>A�	 R 	JNX?ùcßLM;5�=�9]=�A
4
a];æ587:?ù=��HSUT:= V 5^a<9];5� � E ;æN¼9<=�C�	J?ù5D9�� m R 9¼A�	 V =�9<;3��58?WNX; V 	:?æ5^a<; R A¼G�a<T:=BLM=HNX;ùCDA-�J5D9<5 V =74



tÐzW�uhk¢�~���(��j^�xsu�H���}¼n�h�sÐ�Dm<zd~�sX~��uhk�Hj�±¼��~�j^�uv |
a]=�9ZN �k² � � ¡ �589<=$CD;ù_D=�AD� R AJNXa<5DAba<N�G�a]TJ=�� R Aba]9 R ?8_^589<;æ587:?ù=�N �K� � �³� � � ¡ ®/5D9]=BCD;ù_D=�A��	:A��a<; R AJN R �Ma]; V =���GQ58AiL6a]T:=UNXa<5^a<=B_^589<;æ587:?ù= V 	iNua�N]58a];æN;�Fch� R AJN];ùNXa]=�AWaÀ;>A:;>a];æ58?�� R AJLM;54
a]; R AJN�� l ��´Op��a�´ ² � � ¡ « �#�/;ùNj� R Aba];ùA!	J;�a<;>=HNB;ùAßa]TJ= VgR L:=�?=� !	J5^a<; R AJNB5D9]=�L:=�Nj��9<;>7=�L
5DN,��=�9 R N R �(a]T:=�N�+�;�aN�ZT:;ùA:C���	:A��a<; R AJN6�h�b� ln�I���)�n�S��� p � � ��¡ « ¬S¡  ¬d¡ ® � � �6¡ ¯ >FE1@ �

SUT:=/µ8¶I·�¸j¹ R ��a]T:=���I/@ ;ùN�; V � R 9]a<5DAba�� R 9�a]T:=gA�	 V =�9<;���58?$N R ?�	Ma]; R A > º�@ �H»�	:9�4
9]=�AWa<?>cWG�a<T:=�9<=U589<=
A R A!	 V =�9];3��5D?D;ùAba]=�CW9<58a]; R A V =�a]T R L:NH� R 9�N R ?ù_b;ùA:C�CW=�A:=�9<5D?WN]cMNua<= V N
R �$;>AiLM=7��CD9<=�58a]=�9Ua<TJ58A¡a;+ R LM;ù9<=���a<?>c�58AiL�9]=�?>;æ587:?ùc�� � A��ZT:= V ;3��58?À=�A:CW;>AJ=�=�9<;ùA:CJGMa<T:=
9]=HN%	:?>a];ùA:C"��I/@BN���58A�7i= R �$589<7:;�a<9<5D9]cß;ùAJLM=���;ùA�CD=�A:=�9Z58?¼� m R 9Ua]T:=(��5DN]= R �$58;ù9�NX=��
4
589Z5^a]; R A/�:?æ58Aba<N�G�+Ð=�+�;ù?ù? R A:?ùc*� R AJN];ùL:=�9U;>AiLM=7��4 Q N]cMNua<= V N��m 	:9]a]T:=�96�:9 R 7:?ù= V N�;ùA�a]TJ=0A!	 V =�9];3��5D?|N R ?�	Ma]; R A R ��a<T:=(��I/@BN�9<=�N�	:?>a��F9 RWV ·Oµ3½q¾¿jÀ ¶Á¼µ8¶Â
µ8Á¼µn¸q½�;ùAga]TJ= VgR L:=�?J=1 !	J5^a<; R AJN��8SUTJ=�N]=K589<=�L
	:=Ua R a<5D7�	:?æ589BL:58a<5JGM�:;ù=���=�+�;ùN]=� R AiNuaZ58Aba]� R Aba]9 R ?Ð_^589<;ù5D7:?ù=�N�G�5DA R �i=�9<58a]; R A L:=��=�AJLM=�Aba*�ZTJ58A:CW= R � VgR LM=�?�=1 #	i5O4
a]; R AJN R 9�LM=�?ù5QcMN.L�	:= a R L:=�5DL�a]; V =HN R ��a<9<5DAJN%� R 9]a�;ùA³�J;5�=�?ù;>AJ=�N��UI ¿NÀ ¶½Nµ3½qÁ�¸7¶)Áµ8¶µ8Á¼µnÃOÄÅµ5Æ1ÃOÁ¼µ À ¶ ;ùNgAJ=�=�L:=�L 5^a�a]T:=�;ùA:;>a];æ58?Ua]; V = R �K;ùAba]=�CW9<58a]; R AÇ� ´ 5DAJL)5M��a]=�9ß=�5��ZT
LM;ùNj� R Aba];ùA!	J;�auc >FE G�o EA@ �
È ÉÊc�ý���WY�%Ë�Z(ý
�XÿBüÌZ$ü��ÍÉÎcKý��%WYZJ[]ÏåÿBü�ýMþ:ÿ�[
SBc��:;3��5D? R 7
Lu=1��a];ù_D=HN�� R 9h�:?æ58Aba R �:a]; V ;���58a]; R A 589<= V 5O�M; V ;���58a]; R A R ���J9 R �:a�G V 5M�d;54
V ;���58a]; R A R ���J9 R L
	��a]; R A¼G V ;ùA:; V ;5�H5^a]; R A R �M=�A:=�9]CWc�� R AJN�	 V �Ma]; R A¼G R 9 V ;ùA:; V ;���58a]; R A
R �B�F=�=�LÐ� R AJN�	 V �Ma]; R AS� � A�a<T:=�LMcdAJ5 V ;3��5D?d��5WNX=WGda]T:= R 7�Lu=���a<;>_W=���	:A��a<; R A

ÑÒ> �H��� @ ��Ó l � l �%Ô�p �n�H� �%Ô!pS©ÖÕÎ×�Ø×�ÙÛÚ l � l �%p ���Bl �%p �n� pML�� � Ó � Ú ² � � � l Q p
TJ5DNÀa R 7= V ;ùA:; V ;5��=�L l R 9 V 5O�M; V ;5��=�Lp R _D=�9|a<T:=Ða]; V = R � R �=�9Z5^a<; R A > ��´ � �%Ô @ N�	:7
Lu=1��a
a R a]TJ=�NXcMNXa]= V2R ����IK@�N l oAp2+�;�a<TgCD;ù_D=�A]� R AJN];ùNXa]=�AWa$;ùA:;>a];æ58?)� R AJL:;�a<; R AJN2� l ��´ApÒ�b�´bG
58AJLrN%	J7
Lu=���a�a R ��	:9]a]T:=�9�?>;ùA:=H589�58AiL.A R A:?ù;>A:=H589�;ùA:=� !	J5D?>;>auc*� R AJNXa]9Z58;ùAba<NÜ l � l �%p �n�H�%�2l �%p%p�ÝÞ� � ��´(Ýß�PÝÇ�%Ô � Ü ² � � ¡�à � l R p

@� !	J5^a<; R AJN l oAp�á l R p�LM=��JA:=£5DA R �Ma]; V 58?S� R Aba]9 R ?S�:9 R 7:?ù= V � � a<N/N R ?5	:a]; R A V 	JNXa
N]58a];æN;�Fc�a]TJ= : 5M�M; V 	 V 9
9<;>A)��;��:?>= > Q � @ �HI/N¼a<T:=�5DLAL R ;>Aba l � R NuaZ5^a<=1p¼L:;â� =�9<=�Aba];æ58?d=1 #	i5O4
a]; R AJNJ��58A:A R a(7=�� RWV �	Ma]=HL(+�;>a]T R 	Ma$=�A R 9 VgR 	JN|=�� R 9XaZN(;>A R 	:9J��5DN]=DG^5/L:;>9<=���a(a<9<5DA
4
N���9];��Ma]; R A V =�a]T R L > Q G Q G @ ;æN�;>Ad_D=HNua<;>Cb5^a<=�L-� R 92� RDV ��	Ma<;>AJC�5DA+5M��:9 R �M; V 5^a]; R A R �Ja<T:=
R �Ma<; V 58? l R �=�A
4�? RbR �)p,� R Aba]9 R ? ��ã-� > � ´ � � Ô @ � � ��¡ ® 5DAJL ��ã�² � �6¡  A�	 V =�9<;���58?ù?>c#�ä cÜ5��J5D9<5 V =�a]=�9];���58a]; R A R �|a<T:=h� R Aba<9 R ?_^5D9];æ587:?ù=&å�Hl å� p�G�å�k² � � ¡Iæ Gda]T:= R �:a]; V 5D?� R Aba<9 R ?Ò�:9 R 7:?ù= V 7i=1� RDV =HN£5�A R A:?>;ùA:=H589D�:9 R CW9<5 VgV ;ùA:CÐ�:9 R 7:?ù= V l ��'S9�p-� R 9�a<T:=�J589Z5 V =�a<=�9ZN*ç� � l å�H�n� pq�JS,+ R LM;â� =�9<=�Aba�a<9<5DAJN���9];��Ma<; R A�NXa]9Z5^a]=�CD;ù=�NU589<=-� R N]N];ù7:?>= �l ;8p$Á8è¸Dµ8Á�¸�é�ÃOÁ¼µ8êA¸(½qµ8ë�Â
Ä5ÃOÁ¼µ À ¶ìÃO¶�· Àjí Á�µ8ë�µ5Æ1ÃOÁ¼µ À ¶ïî;·Oµ8é�¸ ¿ Á�½�è À1À Á¼µ8¶!ð7ñkî;¸�òFð!ò5ó2ô�õ�ö%÷¼ñ�ø� A =�_W=�9<c ;>a]=�9<58a]; R A Nua<=�� R �Ua]T:= R �Ma]; V ;5�H5^a<; R A V =�a]T R L¯GÀa]TJ=�LMcdAJ5 V ;3�ß=1 #	i5O4

a]; R AJN l o1p65D9]=gN R ?ù_D=�Lå7dc 5�A�	 V =�9<;���58?$;ùAba]=�CW9<58a]; R A V =�a]T R L l _^5D9];æ587:?ù= R 9ZLM=�9HG
_^589<;ù5D7:?>=ÜNXa]=��JN];5��=1p�N�	�ZT 5DN£7J5��Z\�+U589ZLåL:;â� =�9<=�A��=�� R 9 V 	J?ù5WN l ä � m p�GB�6	:A:CD=�4
O-	MaXaZ5 R 9U=7�da<9<5�� R ?ù58a]; R A V =�a]T R L:NP� R 9Ua]T:=D��	:9<9]=�AWa�C#	:=�N<N R �B�J589Z5 V =�a<=�9ZN*ç� �



� o/��r|jWwH��pbnK�#sUs���Hjbm]s�p � �#sUsu�HjWvxm�lWm<s�p�t/�W�Q�Hjg�8�xsxõDt
l ;>;8p$Á8è¸h½qµ8ë�Â
ÄÅÁ�ÃO¶�¸ À Â�½�½qµ8ë�Â
Ä5ÃOÁ¼µ À ¶ÎÃO¶I· Àjí Á�µ8ë�µ5Æ1ÃOÁ¼µ À ¶ïî;·Oµ8é�¸ ¿ Á ¿NÀ Ä8Ä À�¿ ÃMÁ�µ À ¶Mñ�ø

SUT:=ßLMcdAJ5 V ;3�£=1 !	J5^a<; R AJN l o1p/589<= R A:?ùcÐ��	:?5�J?>?ù=�LÖ5^a05/�:9]; R 9<;$NX=�?>=1��a<=�L�� R ;ùAba<N���KN];>AJC/� R ?>? R ��58a]; R A¡5DN/58A¡; V �:?ù;���;�a6;>Aba<=�CD9Z5^a<; R A�N��ZT:= V =DGia]T:=C� R ;>Aba;+�;æNX=£a R 7=��	:?5�J?>?ù=�L$��IK@�N�?ù=�5WLra R 5.NXcMNXa]= V R ��A R A:?ù;>AJ=�589/=� !	J5D?>;>auc&� R AJNXa]9Z58;ùAba<N,� R 9Ka<T:=
9]=HN%	J?�a<;>A:C���'S9Ö� R 9Ua<T:=h�J5D9<5 V =�a]=�9<N�GW=#�XC)�>G > Q#EA@ �ù T:;>?ù= l ;8p�N]58a];æN;�i=�N|a]T:=���I/@BN�;ùA+=H5��ZT�;>a]=�9<58a]; R A+NXa]=��¼G l ;ù;8p R A:?ùc�N]58a];æN;�i=�NÀa]T:= V 5^a$5

N%	����=HN]N%��	:?da]=�9 V ;ùAJ5^a<; R A R �Ja]TJ= R �Ma<; V ;���5^a<; R AC�J9 R ��=HL
	:9<=�;5�56N]=� !	:=�AWa<;ù5D?
 #	i5DLM9Z5^a<;���:9 R CD9Z5 VgV ;>AJC l `ú�9�p V =�a]T R L6;æN�	JN]=�L > û G�o�� @ � � �da]T:=�5M���:9 R 5#�ZT l ;>;8p ;æN|5����:?ù;>=HL¯G�a]TJ=�A
a]T:=UA�	 V 7=�9 R �i_^589<;æ587:?ù=�N R �ia]T:=U9<=�N�	:?�a<;>AJC���'S9Ö;ùN R �:a]TJ= R 9ZLM=�9 R � l ¥d¦d©]¥dü!pÀa]; V =HN
a]T:=ÐA�	 V 7=�9 R �� R ?ù? R ��58a]; R Ah� R ;ùAba<N�� m R 9Àa]T:=,�ZT:= V ;3��5D?#�:9 R L
	��a]; R AD�:?æ58Aba V�R LM=�?ùN R �
;>Aba]=�9]=HNuaHGJa<T:;æN/A�	 V 7i=�9���58A¡=H5DN];>?ùc�7i=�?æ589<CD=�9Ka]TJ5DA¡T�	:AJLM9<=�LJN R �
a]T R 	JN<58AJLk+�TJ;��ZT
;ùNß7=�c R AJL)a]TJ=K��5��J587:;ù?ù;�a<;>=HN R �h�7	:9<9]=�AbaÜ`)ú�9 V =�a]T R L:N > QA@ �
SUT:=�9]=�� R 9<=DGJ+Ð=k+�;>?ù?
;>Ad_D=HNua<;>Cb5^a<=�5����:9 R 5��ZT l ;8pÐ;>A VgR 9<=0LM=�aZ58;ù?��
ý þb�Xþ�XS�ýï\�ÿ�ÿUÿ$ý��Xü��Y`ïc�cKþ:ÿÒZJ�)ÿ
ù ;�a<T R 	Ma6? R N<N R �
CD=�AJ=�9Z58?ù;�aucWG:a]TJ= R 7
Lu=���a];ù_D=£;æN�5DN<N%	 V =HL�a R 7i= R � : 5QcD=�9�� R 9 V ;>A
a]T:=�N]=� !	:=�?�GM;¼�X=#�>G Ú � ��;>A�@� !	J58a]; R A l Q pq�ä cÖ5&�J589Z5 V =�a<=�9<;5�H5^a<; R A�å�Bl å� p�G¼a<T:= R �:a]; V 5D?�� R Aba]9 R ?J�:9 R 7:?ù= V ;ùN0a]9Z58AJNj��9<;>7=�L
;>Aba R 5k��'S9�� R 96a<T:=��J589Z5 V =�a]=�9ZNKç� � l å�H�n� p ² � � ¡�� �S��	:=ga R a<T:= VgR L:=�?ù;>A:C¡5��
4�:9 R 5��ZT+;>A.[�9BS � ` �;: < = > ?O@ GQa<T:=6��IK@ N]cMNua<= V l o1p(;æN R �a]TJ=,� R 9 V � � E ��� G � Y � ��SUT!	iNÐa]T:=h�J5D9<5 V =�a]=�9];���=HL.LMcdAJ5 V ;�� R �Ma]; V ;5�H5^a]; R A&�:9 R 7:?ù= V ;ùNUa R

V ;ùA:; V ;5��= åÓ l ç� p � � ÑÒ> å�H��� @ �³Ó ln��l � Ô p �j�)l � Ô p �n�S� � Ô p l º p
N�	:7
Lu=1��aUa R ���l �%pC� � ln�Il �%p �j�)l �%p �n�H� å�Bl å�S� �%p%p ���Il ��´ApÒ� � ´ ² � �6¡M¢ � l ? p�$� � l���l �%p ����l �%p �n�S� å�Hl å�S� �%p�p �6��l ��´Ap�� � ´ ² � �6¡�¤ � l �#p��� Ü l���l �%p ����l �%p �n�S� å�Bl å�S� �%p%p � ��´hÝÖ�PÝß�%Ô � l E pm R 9/a]TJ=�N<58\W= R ��N]; V �J?>;3��;>auc R �BA R a<58a]; R A¼Gia]T:=gN�+�;�aN�ZT:;>AJC"��	:A��a]; R AJN-�ß5D9]=+A R a�=7��4�:?>;3��;>a]?ùcK+�9<;>aXa]=�AåTJ=�9<=�7	Ma(� R AJNX;æLM=�9]=HL ;ùA a<T:=ß; V �J?>= V =�Aba]=�L 5D?>C R 9<;�a<T V �I�/NX;ùA:C�5

a]; V =�CD9<;æLk��´
	V��� E 	 ����� 	³���¡� �^�%ÔJGJa<T:=g;>A
�iA:;�a<=�L:; V =�AiNX; R AJ5D?H�i5^a]Tå;>AJ=� !	J58?ù;>auc� R AiNua<9<5D;>Aba<N l E pU589<=�a]9Z58AJNj��9<;ù7i=HLÜ;ùAWa R ¥ ×�� ¥ � ;>A:=1 !	J58?ù;�auc/� R AiNua<9<5D;>Aba<N l �q�;� > QMûM@ p��� Ü
� ��l � �� p ����l � �� p ���S� å�Hl å�H� � �� p�� �2� o ��������� ¥ × � l G#p
SUT:=6��'H9ì� R 9$a<T:=��i589Z5 V =�a<=�9ZNCç� � l å�H�n� p�CD;ù_D=�A�7dcg@� dN�� l º p�G l ? p�G l �!p�Gb58AJL l G#p

;ùN(LM=7�iA:=�L£7bc-�:;ù=���=�+�;æNX=�� R Aba<;>A�	 R 	JNX?ùc6LM;â� =�9<=�Aba<;ù5D7:?>=���	:A��a]; R AJN��^SUT:=�9<=7� R 9]=WG V 5^a<T
4
= V 5^a<;���58? R �Ma<; V ;���58a]; R A V =�a]T R L:N6=����J? R ;�a<;>A:CrCD9Z5DL:;>=�AWa6;ùA
� R 9 V 5^a]; R A$+�;>?ù?J� RWV �	
4
a<5^a<; R AJ58?ù?ùc"�i=�9%� R 9 V V 	�ZTr7i=�aXa<=�9�a<TJ58A�58Adc.L:;>9<=���a�N]=�5D9j�ZT V =�a]T R L > ûO@ �

I�A+5DAJ58?ùcMNX;æN R �Ma]T:=ÐCD9Z5DL:;>=�AWaZN R � åÓg58AJL R �Ma<T:=ÐL:;ùNj��9<=�a<;5��=�LD� R AJNXa]9Z58;ùAba<N Ü cd;ù=�?æL:N� åÓ� ç� l ç� p�� � Ó� � � �Il �%Ô�p� ç� © � Ó� � � ��l �%Ô#p� ç� © � Ó� � ��� © � Ó� � � å�Hl å�S� �%Ô#p� å� ���� �� Ü� ç����� × à� � � Ü� � � ��l ���� p� ç� © � Ü� � � �)l ���� p� ç� © � Ü� � ��� © � Ü� � � å�Hl å�H� ���� p� å� ���� �



tÐzW�uhk¢�~���(��j^�xsu�H���}¼n�h�sÐ�Dm<zd~�sX~��uhk�Hj�±¼��~�j^�uv �
SUT:=K?æ5DNXa�¥ � LM;æ58C R AJ58?J=�?ù= V =�Aba<N R � ��� ² � � ¡ � °�¡�� 589<= R A:=WGb5D?>? R a<T:=�9�=�?ù= V =�AbaZN�5D9]=��=�9 R �8SUTJ= V 58a]9<;â� ���� =� !	J5D?ùN �"!#��� �#0�=�9<=DG � LM=�A R a]=HN(a]T:=�	:AJ;�a V 58a]9<;â�£;ùA � � ¡ � °�¡�� �m R 9�5Ö�7	:9<9]=�Aba�C�	J=�N<N R �Îç� a<T:=Ö;>A:;>a];æ58?6_^58?�	:=~�:9 R 7:?ù= V l ��� 9�p l ? p�G l �!p*��58A
7i=�N R ?>_W=�L A�	 V =�9<;3��58?ù?ùc��ÀSUTJ=�A � 5DAJL � L:=�A R a]=�a]T:=$¶Â
ë�¸7éqµ ¿ ÃOÄ/N R ?5	Ma<; R A R ��a<T:=��IK@Ò4 ��� 92�`d=�_D=�9Z58? V =�a]T R L:N�� R 9�5M���J9 R �M; V 58a];ùA:Cga]TJ=%$b5�� R 7:;æ58AJN � ��l ���� p�� � ç� 58AJL� ��l � �� pj� � ç� TJ5Q_W=B7=�=�AgLM=�_D=�? R �=�L ��& ¶µ8Á�¸�·Mµ '�¸7éj¸7¶ ¿ ¸�ë�¸7Á�è À ·A½ l =#�XC�ùG > o QA@ p�G^N R ?�	Ma]; R A
R �Ða]T:=$Ã#·)( À µ8¶ÁD¸�*7ÂÃMÁ�µ À ¶�½ l =#�XC�ùG > o�o @ p�G R 9�N R ?�	Ma]; R A R �Ua<T:=Ð½�¸7¶½Nµ8Á¼µ8ê1µ8Á,+$¸�*�ÂÃOÁ¼µ À ¶½l =��]C�ùG > R G5o ? G�o ûM@ p7��0K=�9<=DGMa<T:=0?æ5^aXa<=�9�9<=�N�	:?>a<NU;ùA�a<T:=0?ù;>A:=H589 V 5^a<9];5�/��I/@ NXcMNXa]= V

�- � � ¨ � - © � ª �/. © � � � � © � ü å� �� � �� �Îl û p�(� � ¨ � - © � ª �/. © � �0��� © � üSå� ������� ��l o1�#p+�T:=�9]= - l �%pP� � ��l �%p� ç� ² � � ¡�¢#°215¡O�¬d¡ æ43 � . l �%pÒ� � �)l �%p� ç� ² � � ¡�¤O°215¡O�¬d¡ æ53 l o#o1p
LM=�A R a]=6a<T:=�NX=�AJN];�a<;>_d;>auc V 5^a]9<;3��=�N l � ¨ � � � � � � ��� � ª � � � � � � �������� pq�m ;ùA:;>a]=�LM;5�=�9]=�A��=�5����:9 R �d; V 5^a<; R AJN R � - 58AJL . 5D9]=rA R a R A:?>cÇ� RDV ��	:a<5^a<; R A
458?ù?>cå=7�
�i=�AJN];>_W=]� R 9�?æ589<CD=ÜN]cMNua<= V N R �U;ùAJLM=7��4 Q ��IK@�N07�	Mag58?æN R a<9 R 	:7:?ù=�N RDV =ß7i=�4��5M	iNX= R �a]TJ=�LM;ùNj� R Aba];ùA!	J;�a<;>=HN��8I/LAL R ;ùAba
=� !	J5^a<; R AJN$589<=UA R a
5Q_^58;ù?æ587:?ù=P� R 9�a]TJ= V�R LM=�?
=� !	J5^a<; R AJN$T:=�9]=#�8SUT:=�9<=7� R 9]=WGD5C½qµ8ëCÂ
ÄÅÁ�ÃO¶I¸ À Â�½�A�	 V =�9<;���58?:;ùAba]=�CW9<58a]; R A R �a]T:= V�R LM=�?
=� !	J5^a<; R AJN l ? p�G l �#p�ÃM¶�· R ��a]T:=�NX=�AJNX;>a];ù_d;�auc =� !	J5^a<; R AJN l û p�G l o��!p/;ùN0;ùAd_D=HNua<;>Cb5^a]=HL��
I�AÜ58Ai58? R C R 	JN$5M��:9 R 5��ZT�TJ5DNB7i=�=�A�	JN]=�Lg;ùA > o R G Q � @ � R 9Ba]T:=�=�."��;ù=�Aba�� RWV ��	Ma<58a]; R A
R ��9]=�?>;æ587:?ù=�CD9Z5DLM;ù=�Aba<N R � R �Ma]; V ;5�H5^a]; R A&�:9 R 7:?ù= V NU;ùA�NXcMNXa]= V N R �(;ùAJLM=��!4Noh��IK@�N��
6 \,X|ü�g��xý��87��uý�9;:=<P��Z(ý
�XÿBü�g
4�;>_W=�A)5K���M=�L N]=�a R �6�i589Z5 V =�a<=�9ZNìç� G(a<T:= VgR LM=�?U=1 #	i5^a]; R AiN£;ùA [�9�S � ` �;: < = 5D9]=
;>Aba]=�CD9Z5^a<=�L/	JNX;ùA:CÜ5 ä � m V =�a<T R L > ?A@ � ä � m 589<=���	:?ù?>cr; V �:?ù;3��;>a�?>;ùA:=�5D9 V 	J?�a<;â4xNua<=��
V =�a]T R L:NÐN�	:;�aZ587:?ù=6� R 9ÐN R ?ù_d;>AJC�;>AiLM=7��4No���IK@�NBA�	 V =�9];3��5D?>?ùc > ºM@ � ù ;�a<T�N V 5D?>? VgR L�4
;â�)��5^a<; R AJN�a]T:=�cK��5DAÖ5D?ùN R 7i=ß5����:?ù;>=HL a R a]T:=ÜLM;ù9<=���a0;ùAba]=�CW9<58a]; R A R �ÐN]= V ;54�=��
�:?>;3��;>a
;>AJL:=7��4 Q ��I/@BN��� A0a]T:=P¥?>A@�;ùAba]=�CD9Z5^a]; R A0NXa]=�� R �J5 ä � m V =�a<T R L¯G�a]T:=Ð;>Aba<=�9j� R ?ù58a];ùA:C�� R ?ùcdA RDV ;æ58?
R �ba]T:=CB ! oJ�:9]=�_d; R 	JNX?ùc�� RDV ��	Ma<=�L�� R ;>AbaZN l�� ¡�D?Eq¬ E �j� ¡FD?Eq¬ E p �������S��l�� ¡ ��� ¡ p 58AJL�a<T:=A:=7�da�� R ;ùAba l�� ¡M¬ E �j� ¡M¬ E p�;ùN6� R 9 V 5D?>?ùc/� R AJNXa]9j	��a]=�Ld�iSUT:=�AJ=�+�� R ;>Aba l�� ¡M¬ E ��� ¡M¬ E p;ùN�LM=�a]=�9 V ;>AJ=�L&7dc a<T:=~� R AJL:;�a<; R A¼GÐa]TJ58a�a<T:=å;ùAba]=�9�� R ?æ5^a<;>A:CÇ� R ?>cdA RWV ;ù5D?�Ti5DN.a R��	:?â�i?�a]T:=���I/@ 58a�� ¡M¬ E � ä c�=7�da]9Z5M� R ?æ5^a<; R A R �Ba]T:=g;ùAWa<=�9j� R ?ù58a];ùA:C*� R ?ùcdA RDV ;æ58? R �l�� ¡�D�E ��� ¡�D�E p�G ����� G ln� ¡ ��� ¡ pÒ� R 9,� ¡M¬ E GM=�NXa]; V 58a]=HN]å� ¡M¬ E G2å� ¡M¬ E G å �� ¡�¬ E 589<= R 7:a<58;ùA:=HL��IV���M=�Lr?>=H5DLM;ùA:C�� R =�.���;>=�Aba ä � m ?ù=�5WL:NÐa R a<T:=�NXcMNXa]= V R �(A R A:?ù;ùA:=�5D9�=� !	J5^a<; R AJN

�(� � l�� ¡�¬ E �j� ¡�¬ E ���S� å�Bl å�H� � ¡M¬ E p%p ! å �� ¡M¬ E © G EH ¡M¬ E l�� ¡M¬ E ! å� ¡M¬ E p � l o Q p�(� � ln� ¡M¬ E ��� ¡M¬ E �n�H� å�Hl å�S� � ¡M¬ E p�p � l o R p
SUT:=h� R =7."��;ù=�Aba G E ² � � LM=��i=�AJL:N R A.a<T:= R 9ZLM=�9IB R �(a]T:= V =�a<T R L��JSUT:=0NXa]=��
4�N];���=
;ùN H ¡M¬ E �b� ¡�¬ E ! � ¡ �JSUT:=£A R A:?ù;ùA:=�5D9�=� !	J58a]; R AJN l o Q pU58AJL l o R pU5D9]=�N R ?ù_D=HL*	iNX;ùA:C



� o/��r|jWwH��pbnK�#sUs���Hjbm]s�p � �#sUsu�HjWvxm�lWm<s�p�t/�W�Q�Hjg�8�xsxõDt
5 VgR LM;5�J=�LÐ�K=�+Ua R A�58?ùC R 9<;>a]T V�KJ ´ML¡M¬ E � � å� ¡M¬ E ���NJ ´ML¡M¬ E � � å� ¡M¬ E ��PORQS�T/U�V � © � ¨ � ª� ¨ � ª � �XW � J Y LW � J Y L � � ![Z � ! å �� ¡M¬ E © ORQS T/U�V ln� J Y L¡M¬ E ! å� ¡M¬ E p� \ l o º p� J Y ¬ E L¡M¬ E � � � J Y L¡M¬ E ©^] W � J Y L ��� J Y ¬ E L¡M¬ E � � � J Y L¡M¬ E ©^] W � J Y L � ��	_]�Ý�o �
� A¡=�5#�ZT¡Nua<=�� R �$a]T:=]��=�+Ua R A ;�a<=�9Z5^a]; R A|G:a]TJ=£?ù;>A:=H5896NXcMNXa]= V l o º p�;ùN�N R ?ù_D=�L�7dc�58A
;�a<=�9Z5^a];ù_D= V =�a]T R Lï	JN];>AJC N%�J5D9<N]= V 5^a]9<;5�)a]=1�ZT:A:;3 !	:=�N"� R 9ßa<T:=¡?æ589<CD=DG
N��J5D9<N]=�58AJL	:AJNXa]9j	��aj	:9]=HL�N]cMNua<= V V 58a]9<;â� > EA@` � �aO�QS TbU�V � © � ¨ � ª� ¨ � ª � �

S R a<58?�L:;â� =�9<=�Aba];æ5^a<; R A R � l o Q p�58AJL l o R p/+�;>a]T 9<=�N��i=1��a�a R a<T:=Ê�J5D9<5 V =�a]=�9<Nç� � l å�S�n� p�cb;ù=�?æL:NUa<T:=0?ù;>A:=H589�N]cdNXa]= V
�(� � ¨ - ¡�¬ E © � ª . ¡M¬ E © � � � � © � ü å� �� � �� ! å �- © G EH ¡M¬ E l - ¡M¬ E ! å- ¡M¬ E p�(� � ¨ - ¡M¬ E © � ª . ¡M¬ E © � ����� © � üBå� �������

R 9 �(� ` � - ¡M¬ E. ¡M¬ E � © � ! l å �- © ORQS T/U�V å- ¡M¬ E pS© � �0��� © � üHå� ��0����� ����� © � üHå� ������� � � l o ? p
� �Ða<T:=.N]=�AJN];>a];ù_b;>auc V 58a]9<;���=�N�5D9]=�� RWV ��	Ma]=HL 5O��a<=�9�=H5��ZT ;>Aba<=�CD9Z5^a<; R AÖNXa]=��ì� R 90a<T:=
NuaZ5^a]=/_^589<;ù5D7:?>=Ua<9<5MLu=���a R 9<;ù=�N�G^a]T:=�A�	 V =�9<;���58?JN R ?�	Ma<; R A R �¼@� !	J58a]; R A l o ? p
;ùN�� RWV �	
4
a<5^a<; R AJ58?ù?ùcD�ZT:=�5��¼G8NX;ùA��=�a<T:= V 5^a<9];5� ` l 9]=HN%�S�>G85DA�5����:9 R �d; V 5^a<; R A R �;�aqp(;ùN$5D?>9<=�5WLMc
5Q_Q5D;>?æ587J?>=�;>A�LM=1� RWV � R N]=�L*� R 9 V ;ùAra]T:= VgR LM;5�J=�LÐ��=�+Ua R Ar;>a]=�9<58a]; R Ad��K;ù9]=1��a�5����:?ù;���5^a<; R A R �6a]T:= ä � m N��ZT:= V =�a R a<T:=åN]=�AJN];>a];ù_b;>auc =� !	J5^a<; R AJN l û p
58AJL l o��#pÐ9<=�N�	:?>a<NK;>A�a<T:=£N<5 V =0?>;ùA:=H589/N]cMNua<= V l o ? pq�SUT!	iNUa]T:= V =�a]T R L�L:=�Nj��9<;>7=�L
587 R _D=ß;æN�=� !	:;ù_^58?ù=�Aba£a R a]TJ=.;ùAWa<=�CW9<58a]; R A R �Ua]TJ=�N]=�AJN];�a<;>_d;>aucå=1 !	J5^a<; R AJND+�;>a]T a<T:=
N]5 V =0N]=� !	:=�A��= R �$NXa]=���4�N];5��=�NU58AiL R 9<L:=�9ZNÐ5WN,	JN]=�L*� R 9Ua]TJ= R 9<;>CW;>AJ5D?���IK@��
c Ïåÿ�ü�g��%gWý
X|ü�ý)ûWü��xý��;ZJ[edKZJ[%�6XHg
m 9 RDV a]T:=�a<T:= R 9]c R �d��I/@BNB;�aB;æN
\dA R +�Aga<TJ5^aHGD;ùAÜCD=�A:=�9Z58?�GD5D9]7:;>a]9Z589<c�;ùA:;>a];æ58?J_^5D?5	:=HN�Il � ´ p�G ��l � ´ pJ+�;ù?>?iA R aB?ù=�5WL�a R � R Aba<;>A�	 R 	JN
N R ?�	Ma]; R AJN��WSUTJ=�9<=7� R 9<=DG8a]T:;æN��J9 R 7:?>= V TJ5WN
a R 7=�5WL:LM9<=�N<NX=HLå=H5��ZTÖa]; V =�5��KIK@J4 ��� 9 ;ùN£;>Aba]=�CD9Z5^a<=�LÖA�	 V =�9<;���58?ù?>c#�ÀI�?æN R G¼a<T:=l LM;5�=�9]=�Aba];æ58?8pÐ;>AJL:=7� R �|a<T:=D��IK@ Ti5DNÐa R 7=6a<5D\D=�Ar;ùAWa R 5���� R 	JAWa1���AJLM=�9*��=�9XaZ58;ùA 9]=HNua<9];3��a<; R AJN�G,½qÁ�¸NÃ�·0+O¾ ½qÁ�ÃOÁ�¸ ¿NÀ ¶�·Oµ8Á¼µ À ¶½K��5DA 7=�	JN]=�L > o EA@ G�5DN
; V �:?ù= V =�Aba<=�Lg;ùAÜ[�9�S � ` �;: < = � m R 9Ò�J9<5#��a];3��5D?M9]=H5DN R AJN�G^56NX?ù;>CWTba]?ùc VgR LM;â�i=�LgNXcMNXa]= V�D� ç� l���l ��´Ap �j�)l ��´1p ���S� å�Bl å�S� ��´Ap%p l o1�#p�D� ç� ln��l ��´1p ����l ��´Ap �n�H� å�2l å�H� ��´1p�p l o E p



tÐzW�uhk¢�~���(��j^�xsu�H���}¼n�h�sÐ�Dm<zd~�sX~��uhk�Hj�±¼��~�j^�uv f
R � A R A:?ù;ùA:=�5D9(=1 !	J5^a<; R AJN�;ùN$N R ?ù_D=HL¯GO+�T:;3�ZT R 9];ùCD;ùAJ58a]=�NH�F9 RDV @� dN�� l ? p�58AiL l �#pq�WSUT:=�A
Nua<=�5DL:c#4xNXa<5^a<=0NuaZ5^a]=6_^589<;æ587:?ù=�NÐTJ5Q_W=/a R 7i=�5WN]N�	 V =�L�;>A > ��´ !hg � ��´�© g @ G gji ����K;5�=�9]=�Aba];æ5^a]; R A R �U@� dN�� l o��!p/5DAJL l o E pKcd;ù=�?æL:N05r?>;ùA:=H5890NXcMNXa]= V R �Ð=� !	J5^a<; R AJN� R 9Ua]TJ=�NX=�AJNX;>a];ù_d;�a<;>=HN R �Àa]T:=0;ùA:;>a];æ58?¼_^5D?5	:=HN

�(� � ç� ¨ ç� ªç� ¨ ç� ª � � - l ��´Mp. l ��´1p � © � ç� ����� © ç� üHå� �������ç� ����� ©^ç� üHå� ������� �+�T:=�9<=058?ù?I��	:A��a<; R AJN�5D9]=6=�_^5D?5	J58a]=HL�58a6�J�a��´#�» R AJN];ùNXa]=�AbaÐ;ùA:;>a];æ58?ù;5�H5^a]; R A V 	JNXa�58?æN R 7i=��=�9�� R 9 V =HL"+�T:=�ArL:;ùNj� R AWa<;>A�	:;>a];ù=�NU5D9]=
LM=�a<=���a<=�L�L�	:9];ùA:C�a<T:=B;ùAba]=�CD9Z5^a]; R AS���K;æNj� R Aba<;>A�	:;>a];ù=�N|;>A0a<T:= VgR LM=�?D=� !	J58a]; R AJN�G�+�TJ;��ZT
589<=�;>AJL:;���5^a]=HL�7dc a<T:=åN];>CWAb�ZTJ58AJCD= R � R A:= R �6a<T:= N�+�;�aN�ZT:;>AJCÎ��	:A��a]; R AJN&�dG�5D9]=
a]9<=�5^a<=�L�7dc�58Ar=7."��;>=�AWaKN�+�;>aj�ZT:;ùA:C���	:A��a]; R A�58?ùC R 9];>a]T V ;ùA [�9BS � ` �;: < = >FE1@ �
k l XSg���[uý�g
SUT:=�58?ùC R 9];>a]T V TJ5DNU7=�=�Ar; V �:?ù= V =�Aba]=HL�;>A [�9�S � ` �;: < = 58AJLÐ�ZT:=1�Z\D=�L"� R 9KN]=�_W=�9Z58?
;>AJL:=7��4jo�58AJL ;ùAJLM=��!4 Q a<=�NXa(�:9 R 7:?ù= V N > o�G @ �B0�=�9]=WGS+Ð=Ü;>Ad_W=�NXa];ùCW5^a<=Ü5�? R 5DL
4 �ZTJ5DA:CD=�:9 R ��=�N<N R ��5DA�=��M;ùNXa];ùA:CÜ58;ù9�NX=��J589Z5^a<; R A*�:?æ58Aba1�

I�;ù9UN]=��i589Z5^a]; R A*�:?ù5DAba<N V 58;ùA:?ùc"� R AiNX;æNua R �Àa]T:9<=�=-�J5D9XaZN �
m =�=�Lr58;ù9,�:9<=��J5D9<58a]; R A¼G� RdR ?ù;>AJC�58AJLg9<=���a];5�)��58a]; R Ad����=���a<;â����5^a<; R Aß;ùN�L R AJ=�;>AÜN]=�_W=�9Z58?:LM;æNXa];ù?>?æ5^a<; R A"� R ?�	 V AJN��
I�NuaZ58AJL:5D9<L�� R A
�JC#	:9<58a]; R A�5DNÒ� R AJN];ùL:=�9<=�L+T:=�9<=U;ùN
5�T:;ùCDT]�:9<=�N<N�	:9]=,� R ?5	 V A|GM+�T:=�9<=
a]T:=-�F=�=�L�58;ù9�;æN6��9j	JLM=�?>c.N]=��i589Z5^a]=HL.;ùAba R a;+ R �F9<5#��a]; R AiN�� R AbaZ58;ùA:;>AJC VgR 9]= l R 9�?>=HN]NNp
R �dcdCW=�A¼G 5.? R +^�:9<=�N<N�	:9]=]� R ?5	 V A|G�+�TJ=�9<=�TJ;>CWT:?>ck�	:9]=�A:;>a]9 R CW=�Aå5DAJL R �dcdCW=�A 5D9]=�:9 R L
	)��=�L¼G:58AJL�58A�589<C R A/� R ?�	 V A¼G�+�T:=�9]=h��9j	JLM=05D9]C R A.;æN R 7Ma<5D;>A:=HL l�m ;>C)�do1p7�:I�?ù?�:9 R ��=�N<NÐNXa]=��JN�5D9]=�a];ùCDTba<?>c*� R 	��J?>=HLÜa<T:9 R 	:CDT V 5^a<=�9<;ù5D?¼58AJL�=�A:=�9]CWc.NXa]9<=�5 V N��

SUT:=�a<5WNX\ ;ùNga R LM=���9]=H5DN]=ra]T:=¡? R 5WL R ��a]T:=��J?ù5DAWa��F9 RDV o��#�"m 58;ù9Ü;ùA���	Ma.a R���"m*�¼SUT:=g? R 5DL��ZTi58A:CW=£aZ58\D=HN6587 R 	Ma R A:=�T R 	:9�Ga<T:=�a]; V = R � R �=�9Z5^a<; R A ;æN��F9 RWV��´��b� > N @ a R �%Ô��a���#��� > N @ � � a�;æN R � R 	Ma VgR Nua�; V � R 9]a<5DA��=�� R 9$NuaZ587:?ù= R �=�9Z5^a]; R A+58AJL�:9 R L
	)��aC !	J5D?>;>auc¡a<TJ5^a+N]=�_W=�9Z58?2��	:9<;>aucå9<=�NXa]9<;���a]; R AJN05D9]=ßA R a�_d; R ?ù58a]=HLÖL�	:9];ùA:C�a<T:=
? R 5DL��ZTJ5DA:CD=#�iSUT:=�58;ù9/N]=��J5D9<58a]; R Ak�:?æ58Aba�;ùN VgR L:=�?ù=�L¡7dc�5.N]= V ;54�=��
�:?>;3��;>a/;ùAJLM=���4 Q��IK@ N]cdNXa]= V � R AJN];ùNXa];ùA:C R �6587 R 	Ma�¥d¨Ê� û ���ÖLM;5�=�9]=�AWa<;ù5D?�58AJLÇ¥dªÎ� Q �����Ö58?54
CD=�7J9<5D;��0=1 !	J5^a<; R AJN��SUT:=���	:9<;�auc�9<=�NXa]9<;���a]; R AJNK9]=HN%	:?>a/;ùA¡? R +�=�9/5DAJLk	����=�967 R 	:AiL:N� �An oqp r Ýb� � l �%p�Ýa� �An oqs�t � R 9�NX;5��NuaZ5^a]=£_Q5D9];æ587J?>=HN�GM;¼�X=#�>G�¥ � � o Q ;>Aå@� !	J5^a<; R A l R p7�
SUT:=�c�5D9]=�?>;æNua<=�L+;>A�SÀ5D7:?ù=�o#� m ;ù_D=,� R AJNua<9<5D;>AbaZN¼9<=7�F=�9(a R �:9 R L
	��a2 !	J5D?>;>auc��^SUT:=UNX;5�da]T� R AiNua<9<5D;>Aba�;ùN$56NXa<587J?>= R �=�9Z5^a<; R A�� R AJNXa]9Z58;ùAba � ��;>a]9 R CW=�A V 	JNXa
A R a$=�AWa<=�9�a<T:=�589<C R A� R ?�	 V AÜ;ùA"� R A��=�AWa<9<58a]; R AJN
CD9<=�5^a<=�9$a<TJ58A�587 R 	Ma�� � �#���o > VgR ?vu V�R ? @ G R a<T:=�9j+�;æNX=�a<T:=
9]=1��a];5�)��5^a]; R A&�:9 R ��=�N<NP+�;>?ù?¯7:9<=�5D\ÜL R +�Ad�:SUT:= V =�5WN%	:9<= V =�AWa R �|a]TJ=�AJ;�a<9 R CD=�AÐ� R A
4
a]=�AbaU;ùN�_D=�9]c�=7�
�=�AJN];ù_D=K;ùA*�J9<5#��a];3��=WG8a<T:=�9<=7� R 9]=Ka]T:= R �dcdCW=�A]�F9Z5���a<; R AÜ;æN�� R Aba]9 R ?ù?>=HL����	:=/a R a]T:=�� R AJNua<9�	)��a]; R A R �¯a]T:=��:?æ58AbaBa<T:=�� R AJNXa]9Z58;ùAba R A.A:;�a<9 R CD=�Aß;ùNÐN]58a];æN;�i=�L¯GW;â�
a]T:= R �McdCD=�A/� R Aba]=�Aba�;æN�?ù5D9]CW=�9�a]TJ5DA û �"m*�

SUT:=h¥dü"� ? � R Aba<9 R ?¼_^589<;ù5D7:?>=HN�LM=�Nj��9<;ù7i= R �i=�A:;ùA:C R 9���? R NX;ùA:C R ��_^5D?>_W=�N R �(a<T:=
58;ù9�N]=��J5D9<58a]; R A]�:?æ58Aba�� � AJNXa]=�5WL R �|5h��	:?>?I�J5D9<5 V =�a]=�9];���58a]; R A R �¯a<T:=�� R Aba]9 R ?iT:;æNua R 9<cDG
=��XC)�>G�7dcÎ�:;ù=���=�+�;æNX=&� R ?>cdA RWV ;ù5D?���	JA��a<; R AJN�GJ+Ð=r;>Ad_D=HNua<;>Cb5^a<=�5$�J589Z5 V =�a<=�9<;5�H5^a<; R A
58AJL R �Ma<; V ;���5^a<; R A R �iN RDV =P��	:9<9]=�AWa<?>ch	iNX=HLC� R Aba]9 R ?dN��ZTJ= V =�N�� m R 	J9 R �:a]TJ=,� R Aba]9 R ?æN



� o/��r|jWwH��pbnK�#sUs���Hjbm]s�p � �#sUsu�HjWvxm�lWm<s�p�t/�W�Q�Hjg�8�xsxõDt

0

0.2

0.4

0.6

0.8

1

0 1000 2000 3000 4000 5000 6000

va
lu

e(
t)w

time t

air input
O2 LOX
O2 GOX
O2 DLIN
O2 GAN

ArProd
O2 feed ArC

uÒv�w ô/xJô ±¼yWsuh��uhkmZv
}æ��sBv��X~�sx�uh�jWw0�H~��kybmZv
��} zd~�sX~�¢0m<�um<s
vxm<�B�Mm<}ù��sum��HzD�uhk¢0hzyZ~��uhk�HjJ�
jb~�¢0m ¢0hkj ¢�~�÷ lDmZvx�<suhkzW�uhk��jt���f�t"{ �}| ���~f �b| � ��÷8õDwHmZj£}ùsX~��<�uhk�Hjßhkjg�khz�8yWh�l+��÷8õWw�mZj�zDsu�8lWyW�<�t��6o�t�{ �}| ���~f �b| � ��÷8õDwHm<j+}ùsX~��<�uhk�HjßhkjgwH~�vxmZ��ybvB��÷8õDwHm<j�zWsu�8lDyb�<�t�� � fJö ¤ ��| � �0| �j�H���}��� ��÷DõDw�mZj+}>sX~��<�uhk�Hjßhkj+��hz�^ybh�l�jWh��xsu�HwHm<jgzWsu�8lDyb�<�t��6oUn ¤ ��| � �0| �j�H��� ��� ��÷8õDwHmZj�}>sX~��<�uhk��jghkjgwQ~�vxmZ�HyWv�jWhk�xsu��wHmZj�zWsu�8lWyW�<�
n
s�±¼su�8l �}| ���~� �b| � ~�suw��Hj�}>sX~��<�uhk�Hjßhkjß~�suwH��jgzWsu�8lDyb�<�t��K}ùmZm�lgn
s]� ��| ��� �b| � ��÷8õDwHmZj£}ùsX~��]�uh���jßhkj�}æmZmZl���}¼~�suwH��jß�Z�H�kyb¢0j� òWî����Ðxdô fJ�qz�m<s�~�jbl�ybzWzMm<s
�M�HyWjdlDv$��}¯zWyWsuh���õ£�Z��jbv��xsX~�hkj^�uvZ�

589<=(�J5D9<5 V =�a]=�9];���=HL�7bcra;+ R �J5D9<5 V =�a]=�9<NK=�5#�ZT¼G R A:=C� R Aba]9 R ?À;ùN��J5D9<5 V =�a]=�9];���=HL�7dc
R A:=Ð�J5D9<5 V =�a]=�9�G$;¼�X=#�>GJ¥ �� � û �
SUT:=¡NXa<58a]=�_^589<;æ587:?ù=�;ùA:=1 #	i58?ù;�aucÖ� R AiNua<9<5D;>Aba<Ng5D9]=
LM;ùNj��9<=�a<;5��=�L-+�;>a]T�5Ua<; V =�CD9<;ùL R �
¥ × ��o1�U=� !	:;æLM;ùNXa<5DAbaS� R ;>AbaZN|cd;ù=�?æLM;>AJC�¥ × � ¥ � ��o Q �A R A:?ù;ùA:=�5D9B;ùA:=� !	J5D?>;>auc�� R AiNua<9<5D;>Aba<N R �¯a]TJ=���'S92�WSUTJ= R 7�Lu=���a<;>_W=K;æN
a R�V 5O�M; V ;���=�58A
;>Aba]=�CD9Z58?Ma<=�9 V LM=�Nj��9<;>7J;>A:Ch�J9 R L
	��a�Cb58;ùAd��0 R +Ð=�_W=�9HG^a]TJ= R �=�9Z5^a R 9ZN$589<=�;ùAga]T:=��J9<NXa�:?ù5#��=6;ùAWa<=�9<=�NXa]=HL.;ùA&�JAJLM;ùA:CÜ5C�F=�5WNX;ù7:?ù=D� R Aba<9 R ?)� R 9Ua]T:;æN�T:;ùCDTJ?>c*� RDV �:?ù=7�*�J?ù5DAWa1�m R 9(58A�;ùA:;>a];æ58?dNX=�a R ���J589Z5 V =�a]=�9ZN�å� G�a<T:=Ba<; V =ÐT:;æNua R 9<;>=HN R �Ma<T:=Ð9]=�?>=�_Q5DAbaS��	:9<;�a<;>=HN
589<=�LM;æN��:?ù5QcW=�L.;>A m ;>C)� Q 7i=�� R 9<= R �Ma<; V ;���5^a<; R Ad�:SUT:=�cÜ?>=H5DLÜa R 5�7:9]=H58\ML R +�A R �Àa<T:=
58;ù9(N]=��J5D9<58a]; R Ah�:9 R ��=HN]N�GH5WNÀN]=�_W=�9Z58?W_Q5D9];æ587J?>=HN¼_d; R ?ù58a]=Ba]T:=�;>9 l ? R +Ð=�9qp 7 R 	:AJL:N��^SUT:=�N]=�J589Z5 V =�a<=�9ZNU589<=�	iNX=HL�5WN�NuaZ589]a];ùA:Cg_Q5D?5	J=�NP� R 9Ua<T:= R �:a]; V ;���58a]; R Ad�

SUT:=P��'S9 R �:a<T:=ÐL:;ùNj��9<=�a<;5��=�L R �Ma]; V 58?
� R Aba]9 R ?��J9 R 7:?>= V ;ùN�N R ?ù_D=HL-	JNX;ùA:C65�� RDV 4
V =�9j��;ù5D?>?ùc+5Q_^5D;>?æ587:?ù=K`ú�9 V =�a]T R L��dSUT:=�a R ?ù=�9Z58A��=,� R 9B;ùAba]=�CD9Z5^a]; R A R �a<T:=K;ùAJLM=���4 Q��IK@�N]cMNua<= V 5DAJL�a]T:=C� R 9<9<=�N�� R AJLM;ùA:C�N]=�AiNX;>a];ù_d;�auc�=� !	J5^a<; R AJNU;æNho�� D2� �[��:a]; V ;���5M4
a]; R A a R ?>=�9<5DA��=Ü5DAJL~�F=�5WNX;ù7:;ù?>;>aucåa R ?ù=�9Z58A)��=ß589<=ko�� D YO��SUT:=.NXa<58a]=ÜT:;æNXa R 9<;ù=�N R �Ða<T:=��	:9<;�a<;>=HN R �(S(587J?>=]o�� R 9Ua<T:= R �Ma<; V ;���=�L&�J5D9<5 V =�a]=�9];���=HL*� R Aba]9 R ?æN�5D9]=6LM;æN%�J?ù5QcW=�L�;>Am ;ùC� R � SUT:=�c¡5D9]=+A R + �F=H5DN];>7:?ù=�+�;�a<T:;>A a]T:=�;>96? R +�=�9�5DAJL�	���i=�967 R 	:AJL:N�+�T:;3�ZT ;æN
V�R NuaÐ; V � R 9]a<5DAWa1� l 9
?ù=�5WNX=�A R a]=Ka]TJ58a�a<T:=KCW9<5��:TJNB;>A m ;ùCWN�� Q 58AJL R 589<=�;ùAÜA R 9 V 58?54
;5��=�L�N���58?ù=/7=�a;+Ð=�=�Ara]T:=0? R +�=�9�58AJL/	����=�9�7 R 	JAJL:N�CW;>_W=�Ar;>A�S(587:?ù=]o��Fp0�=�A)��=DGda<T:=0LM=�_W=�? R �=�Lr58AJL�; V �J?>= V =�Aba]=�L R �Ma]; V ;5�H5^a]; R A V =�a]T R Lr=�AJ587:?ù=�NÐa<T:=� RDV ��	:a<5^a<; R A R �(�J5D9<5 V =�a]=�9];���=HL³� R Aba]9 R ?æN"� R 9r9<=�5D?>;æNXa];3�8GU?ù5D9]CW=74xN���58?ù=åLMcdAJ5 V ;���58?
58;ù9+N]=��J5D9<58a]; R AÎ�:?æ58Aba VgR LM=�?ùN��(SUTJ= R �:a]; V ;���=HL¯GB�J589Z5 V =�a<=�9<;5��=�LÎ� R Aba]9 R ?æN�N<5^a];æN%�Fc



tÐzW�uhk¢�~���(��j^�xsu�H���}¼n�h�sÐ�Dm<zd~�sX~��uhk�Hj�±¼��~�j^�uv �

0

0.2

0.4

0.6

0.8

1

0 1000 2000 3000 4000 5000 6000

va
lu

e(
t)w

time t

air input
O2 LOX
O2 GOX
O2 DLIN
O2 GAN
Ar Prod

O2 feed ArC

uÒv�w ô5�Jô ±|yDsuh��uh�m<v
}ù��sB�u�bmU�<�H¢0zbyD�um�l��HzW�uhk¢�~��izb~�sX~�¢0m]�um<suh�yZm�l+�<�Hj^�xsu�H���
_D=�9<c�; V � R 9]a<5DAWaHG T:;>CWT:?ùcrA R A:?ù;>AJ=�589-� R AJNXa]9Z58;ùAWaZN6� R 9�NXa<5D7:?ù= R �i=�9<58a]; R A 5DAJL��:9 R L�4	��a� !	J5D?>;>aucDG:5DAJLr; V �:9 R _D=/a]T:=D�ZT RbR NX=�A*�=�9�� R 9 V 58A��=�;ùAJLM=����l XS_jX|þ�X|ü��IXHg
�H�I�(~�sx�u�HjJpM± �xö]���M±¯~�j^�umZ�kh>lDmZvZpW���X�����������0����� �����������8�/� �����F�)�¡�/��¢M��£8�M¤,��¥����5��¤v���R¦��5¦}¢q§�£)�b¨���M¢8¢��M¢u�:n�ö��(��rª©W��«�¬®����H���0¯
�H���4°8�bf��8�
�8�I�Àm<�x�uvZpR©W� � ���K±R¦}£�²/�M³e�´���R¦}� �M£M�v��µ/�¶� �M¤�·R���/¢ ���5£X¤v£)µ,¸4�)��¤A�/£M³%�M§�¤v�����z¹�µ/¤v�v�/�b�bn�ö�nÐnº©W�
oÐyWh�lb~�jW�ZmHpd�(�Hj^�xsu�H��pd~�jdl � õDjd~�¢0h��<v xx pd�%������H�~¯U����|4°8���~f^�|D�I�À�^�]tMpJ�/�Xo/����D�X�b�F��HlWm<s�pK©W�;± ����D�X�8yb��yHp:{/���?»X¦}� �M£M�z¼e�/£´�´½��M£�¾j� ¿C�M£8�M�R¤v�A�����À¨�ÁC� �0����£)µb¨��¢���·R�M£ Âq�z�M�Ã��·�¦����0�M�®ÄÅ±����Æ¦}��µ/¤v�Ã�/�#¦��F�#Ç?§�¤v�����A�M£�¦������Wö�j&{ �/�7}È��Z�H�b�b¯Ò|~��°^�H�8�

�W�I�|sumZjd~�jip�s6��r$���6��~�¢0zb�MmZ�k��p��:�uf¼����± m]�8yZ�H��lJp/f¼�)ÉK���
ÊK·��Ë»X¦��e�M£��Ã�8µb�¡±F�/� ¦}¤v�v�/�Ì�´�Í �R��¤v�Ãµb�À¨4ÎRµb� ¦���Ïq£´�~���z�M��¢����%ÇÈ£)�/���Fµ/£�³"¾�� ¿X�M£)�M��¤v�Ãµ/�bÐ�Ñ�¦Rµ/¤v�Ã�/�R¢u�RFnB¢0v��um<sXlb~�¢�� ¤ ��sx�u�D�
���H�k��~�jblJpJ���H���~¯]��8�I�ÀyWsxs�p1±¯�u�:���?ÊK·��"�0�M¢8�z�/�#���C�M§�¤v��� µb��µ/��£q¢��,§}µ/£´µ/¤v�Ã�/�
µ5�F�Æ� �vÑ�¦�����µ~��¤v�Ã�/�I§�£´���M�M¢8¢��M¢XÒ ��¤�·¤�·R�®Ç ÏIÊ Í ± Í �Ó�)Ñ�¦Rµ/¤v�Ã�/��¨��5£M�A�M�R¤,�)�ª¢8����¦}��µ/¤A�5£#µ/������¤v¢ÔµM§~§F� �Ã�8µ/¤v�v�/�Õ¤A�=�/��¨,� ���N��µ/�����¿"¨A� ���N�È§F��µ/�R¤q�M§�¤v�����z¹�µ/¤v�v�/�NÖdnBöx�(��rå�8õD¢0zJ�W�Dm<s�� ç�× pd�����#����H��|~¯U�M°�f8�

�D�6r¼hk�]�Jp
r$���NÏÈ£)��¸���¹��Ã�M£8�M�F�~�j�Ø�8·�£�¢M��·�£M��¤v¤v²/�M£���µ�·�£8�M��¹�¦�£I��¦��e�M£���¢M��·��M�
Ù�Ú�/¢8¦����Û²5�/�#ÜX��¨ÒÝ�Ã�/¦����/¢��b�z�M�Ã��·�¦��0�0�M�Þ¤,�)��·�����¢M��·��M£º�Ø�8·�£)¼�Ú�/£A§R�M£M¢8³5¢�¤,�M� �ß�Æ��¤Øà¶Òáµ/���/¢M���)�/���0�/¦}�0�0�M�¦����^â¶��¢8¤,�M¤v�z�4¼~�M��¤,�M�W� y ��sx�uvx�]�Dsuh��x�x���Àm<suhk�]�^�um£{ � öXp�É�m<h��Wmß���Dp ¤ s��(�����ã � �ybvxvxmZ��lW��sx}��
{ � ö���{|m<su��~�wDpJ�Z�H�H�b¯f8�6r¼hk�]�D���D�^mZ�k�kjbm<s�p#r$���bfJ��sxõ^p�± ���}�(yWsxs�p#± ���MsUs���HjWm<s�pWnK���F±�¤Aµ/¤v�v�/�Fµ/£�³Ûµ/���Û�5³/��µ/���Ã� äq�/Ò�¨¢´·��8�M¤v���0�I����¤�·��"��·R�M���Ã�8µb���M���/���F�8�M£M���0�I�����/¦�¢8¤v£M³~ÖQ�DyDsu�M�u g~��u�J�xö�jblJ�8å:p8�X��Z�H�~f/¯(�M°D���D�

�D�6r¼jbw���pio/�z�i�8�]�W¢0h�lD��pd�K����ÊK·�� �M§�¤v���Æ�z¹�µ/¤v�Ã�/�®�´�Æ�Fµ5¤v¦}£´µb�K�~µ/¢Æ� �ÃÑ�¦�����µ~��¤v�Ã�/�Ô§�£)�����M¢8¢��M¢X�
ö�jK�D ��R�Às8æ�jbvZpb �� ± ���ÀmZjbv)æ�mHpM �� ± �W�}æ�sumZjbvxm<jØ�m�lDvZ� ¯M��±¯su�Hw�sumZvxv
hkj+ö�jdlWyWv��xsuh�~��J g~��u�D�
m<¢�~��uhk�Zv
~���rÀ�$ �ö
�H�Ô��^�uyW�x�uwH~�sx������� o/� � m<yb�bjWm<s�pJ���H�bfb¯Ò|~���4°M|��1|8�

�D� y �km<�u�X�bm]s�p�É����FÏÈ£)µ~��¤v�v��µ/�N�Ø�M¤�·R���5¢��´�eÇ2§�¤v������¹4µ5¤v�Ã�/�NÖb��jdl£m�lJ�Kæq hk�km<õ^pJ���H�bfb¯]�
�Z�D�KoÐhk�k��p�± �;r
���K �yDsxsX~Zõ^pÐq ���K�D~�ybjblWm<suvZp� ��XnK���Ðq�suhkwH�^��pK ��x�K�z�ØâK¢��M£Rç ¢hÂÈ¦��Ã�0�%���/£»�ÏÈ±2Ç�Ù^è4Î��M£�¢��v�/�%éFÖ�êMë��}É�m<zM��sx�B�#tUf��������8� � mZzb~�sx�u¢0mZj^�(��}dtÐzMm]sX~��uhk�HjWvqÉ�mZvxmZ~�su�X�ip

�^�X~�jD}æ��sXl£�ÐjWh��Hm<suvxh���õ^pb��~��kh�}æ��sujbh�~#����H���~¯]�
���H�Ko�suh��uvxhkvZp � �  ��z�)±¯~�j8�um<��h�lDmZvZp��� ����� �W~�suwHmZj^��p¶ÉK� q � ���qÇ?§�¤v���¡µb�Èì��/��¤v£´�b�á�´�Æ±�³5¢8¤,�M��¢¾��M¢M��£M�Ã���)�í��³ Í �F�~�)îËÊ?Òá�%¾j� ¿C�M£8�M�R¤v�Ãµb�À¨�ÁC� �0����£)µ/�v�¡Ð�Ñ�¦�µ5¤v�Ã�/��¢u� �Dö�nU ï©W�]�8�Zh��X�(�H¢0zJ�x�ð p2��Z�H�b�b¯U�q|��H�4°b�q|H���D�



�Z� o/��r|jWwH��pbnK�#sUs���Hjbm]s�p � �#sUsu�HjWvxm�lWm<s�p�t/�W�Q�Hjg�8�xsxõDt
���8�Ko�suyWzbzJp y ���}Ï�µ/£)µ/� �M¤,�M£M�v�0�M��¤v� ñ2¹��A�M£M¦��0�Û���Ã��·0¤Ã� ���N�)µ/£)�M£X�e�)��·Rµ5����¢M��·��M£�¾Æ�M¢´¼5£M� §�¤A�/£�¢�³5¢�¨¤,�M� �ò����¤
Á"��ÒÝ�M�F�5¦}�0�0�M�Þ���ó�0�M£�ô�µ~�/¨A±���·��A�M�N��¨�¾j³5�Fµ5���õ¼�� y ��sx�uvx�X�Wsuh��x�x�,�(m<suhk�X�8�um

{ � ö]p}ÉBmZhk�bm��8p ¤ s��F�/���8pd{ � ö���{Àm]su�>~�wWp � �yWvxvxmZ��lW��sx}C��Z�H���~¯]�
�N|D����mZhk¢gpinK���¯�^�xsxõDt:p)t/�i�Q��jK�?¾�����¦��e�M�R¤Aµ/¤v�Ã�/�Õ�´��Ï¶ÁCôqÐÈ±?Ê_ÄÓÁö��¦}� ¤v� §F�z��¢´·R���/¤v������8���0�N���/£È�M§�¤v���Æ�z¹�µ/¤v�Ã�/�X§�£)�~���z�M�Æ¢Ý��� �/� ¿C�M£8�M��¤v�vµb�À¨�µ/� �0����£)µ/�Ã�X�)Ñ�¦�µ5¤v�Ã�/��¢u�/É�m<zM��sx� � �U +�

 g���D�Z�DpJ g~��u�bmZ¢�~��uh�vx�X�bm<vBö�jbv��uh��uyW��p � m<�]�Wjbhkvx�]�WmU�ÐjWhk�Qm<suvxh����~��Ð ��yWjb�X�bmZj®��Z�H���~¯]�
�<�W����hkjbvx�Mm<suw�m<s�pg�K�z�#Ðq���÷�/��£8�8¼5¤,�M¢^�Ø�8·�£´¹��Ã��� ²/�M£���µ�·�£8�M�ó¹�¦�£òÙ¡Ú�/¢8¦����Ì²5�/�øÇ?§�¤v���¡µb�À¨¢8¤,�M¦��M£�¦}�0�/¢Ã§�£)�~���z�M� �M�Ô�Æ��¤R�/£)�´½��M�Rù?�/� ¿X�M£)�M��¤v�Ãµb�À¨,µb� �0����£´µ/��¢M��·��M�íÂq�z�M�Ã��·�¦����/¢8¢8³5¢�¤,�M� �M�¦����_Á"�RÒÝ�M�F�/¦����0�M�úµ/¦�¢h�0�M£ûÎ��M£���µ4·�£8�M�R¢8¤,�8��·0���õ¼�� � hkvxvxm<sx�X~��uhk�Hjip� g~��u�bm<¢�~��uhkvx�]�D�

¤ ~��uyDs�z
h�vxvxm<jbvx�X�d~�}>�u�kh��X�bm y ~�t8yb�����~���p � mZ�X�bjWh�vx�X�bmÐ�Ðjbhk�Qm]suvxhk���~��Ð�(�>~�ybv��u�b~��Ý��Z�H�bfb¯]�
���8��s�hkmZ�W��pM ����2±F�M��¢8��¤v��²���¤v³Ûµ/�Fµb� ³5¢8��¢��´�¡Çá¾"Ðq¢Iµ5�F��¾"Á�ÐÈ¢�ÄÅ¤�·��)�/£M³%µ/���e���X§F�z�M� �M��¤Aµb¨¤v�v�/�e�/¦��Ã�0�]��ÉBmZzM��sx� � �� +�� #���H���Dp y ~�t8yb�����~��(}u�yWsB g~��u�bmZ¢�~��uh�tMp � mZ�]�Wjbhkvx�X�bmB�Ðjbhk�Qm]sx�

vxh����~��U ��ybjb�X�bm<j®������H�~¯]�
�Z�D��sUs����jbm<s�pWn��z�W�Ð���k�Fp!± ���M g~�s��8yb~�sXl8��pDq �z�doÐhk�k��m<vZp
r$� � � ���F¾ Í Î/ÁüÄýµ/���M§R�M��µ/£)��·���¤,�8��¨¤v¦�£)�á���/£��5³/��µ/���Ã�I¢8����¦}��µ/¤v�Ã�5�NÖd�(��¢0zbyW���b�(�WmZ¢g�#r|jWwW� x «=������H�~¯U�����H��°d�����~�^�
��f8��sUs����jbm<s�pdnK���J g~�s��8yb~�sXl8��pbq ���JoÐhk�k�kmZvZpr
� � ���ÈÂ��M¤v¤v�����#µ/£´�/¦��F���8�/�R¢���¢�¤,�M�R¤�������¤v�vµb� �z¹�µb¨¤v�v�/�í�´�X¾"Á�Ð^¢8³5¢�¤,�M�Æ¢~þB�(��¢0zbyW���b�(�WmZ¢g�#r|jWwW� xx ������H�~¯U�Z�~��°b�4���8�
�Z�D��sUsu��jbvxm�lDm<s�p � ���CÇ?§�¤v���¡µb�Cì��/�R¤v£)�b�È�´�
ì2·R�M���Ã�8µb�2Ðq�0�/���N�8�M£������ÔÏq£´���M�M¢8¢��M¢u� � hkzb�k�H¢�~

� �WmZvxhkvZpNÿMmZj^�xsuyb¢  g~��u�bmZ¢�~��uhkt:p � m<�]�Wjbhkvx�]�Wm��ÐjWh��Hm<suvxh����~��� ��yWjb�X�bmZj®��Z�H���~¯]�
�Z�D��fJmZhkvZpq©W� É����2sUsX~�¢0m]s�p$ �� nK���C±N�M��¢8��¤v��²���¤v³ªµ/�Fµ/� ³/¢8��¢��´��¢�³5¢8¤,�M��¢í�´�
�/� ¿X�M£)�M��¤v�Ãµb�Cµ/���µ/� �0����£)µ/�Ã���)Ñ�¦�µ5¤v�Ã�/��¢u�J�(��¢0zbyD���d�(�WmZ¢g�#r|jWwW� × ������~�b¯
�1|�°8���D�
���D��fJmZh��u¢�~�jWjip¼o/���IÊK·��
ì�µb����¦}� ¦}¢%�´�ËÎRµ/£M�vµ/¤v�Ã�/�R¢Ôµ5�F�ãÇ?§�¤v��� µb�"ì��/��¤v£´�b� �� ¤ m�z��À��sutF�±¼�kmZj8yb¢ ±¯sumZvxvZpi���H�8�4¯]�
�^�H� ¤ h ��vxhkjbwDp�©W�XnK�´ÉK��� Í ����£8�)µ/¢8���0�¡¤�·R��Á�±áâ®�8�/�R¤v£)�b����µb���v� ��¤v³���³Æ¤�·��C¦�¢����´�C�/³/��µ/���v�X� ���b¨��� �������ö¢8���Æ¦}��µ/¤v�Ã�/�W�¼ö�jK��±¼su�^�H�( �yWjbhk�]�å �mZm]�uh�jWwr��}UnBhks��DmZzb~�sX~��uhk��j � m<�]�Wjb�H�k��w�õ

 ��U� ��� �H�%�����H�k��suhkmZwHm<��vxt^sumZyD�u�K�:fJhkjdlWmUn�o/pJ�����H�b¯B��|4°d���H���
���8�6±¯~�j^�umZ�kh>lDmZvZpi���]������±b§R�8�)�Kâ}§ãÄ £8�)���M��¤Xµ~�/²5µ5�F���M¢����Û§�£´���M�M¢8¢Æ¢�����¦}��µ/¤v�Ã�/�FÖ:�(�H¢0zbyD���

�(�WmZ¢g�#r|jWwW� x}x ������H�b¯Cf��0��°�fb�/�8�
��|D�6± m<vx�]�JpU�/�)©W���#Ç��ã���F�ªµ/���ò�5��� ���F�ã�8�/�X§�¦}¤Aµ5¤v�Ã�/� �´�ã��§�¤v��� µ/��¤v£´µ�¸4�)��¤A�/£��A�M¢Ë��� ¤�·��µ~�M£)�/¢Ã§}µ~���®ñÈ�������0ö�j¶�0nK�0 �hkmZ�kmHp£nK�0�W~��k�Qm]�x�uhØ�m�lDvZ� ¯M�0n�zbzW�kh�mZl  g~��u�bm<¢�~��uhk�ZvÖhkj

nBm<su�Hvxzb~��ZmK�8�ZhkmZjb�<m�~�jdlCr|jWwHhkjbm<m<suhkjbw# ¤ m�z	�À��sutF�#±¼��m<jDyW¢ ±¯sumZvxvZp�Z�H���~¯��Z�~��°D�H���D�
���W�6± m]�8yZ�H��lJp�f|���áÉ���vxmZjipÝ©W� �����BoÐhk�k�FpJ±¯� r$���q©Q~Zõ^p(f|� t/�kp2±¯~�sut:pHs6���"»X¦��e�M£��Ã�8µb�X��§�¤v��� µ/��8�/�R¤v£)�b�K�´�á§}µ5£)µ~�8�b� �Ã�"Ïá¾CÐÈ¢C¦�¢8���0�Æ¾�ÁX±2Ç�ÏjÊ �8ö�j¶�8f|� � �R�(hkmZw���m]s
m<�
~����N�m�lDvZ� ¯M�Df~�suw�m<�

�8��~��km�tÐzD�uh�¢0h�y�~��uhk�HjCz
h��u�ßnBzbzW��hk��~��uhk�HjbvZp�±¯~�sx�BöxöX��8zWsuhkjbw�m<s�pJ���H�bfb¯B�bf^�M°D���H�8�
�/�8�K�8�]�8yW��m]s�pW�K�2��BsuvxwW� ¯M��Ïq£´��¹4��½�¢8���Æ¦}��µ/¤v�Ã�/�W�?æq�m<h�jW�bmZhk¢��D{��(� {|m<su��~�w�vXoÐ¢��b�Kp:���H�b�b¯]�
���D�K�^�xsxõDt:p!t/�D�Q��jK��Ç?§�¤v���Æ�z¹�µ/¤v�Ã�/���´�I�/³5�Fµ/�Æ�Ã�Æ¢8³5¢�¤,�M�Æ¢j���#�����/¦�¢�¤v£��Ãµb�?µM§~§F� �Ã�8µ/¤v�v�/��¢�Öbö�j¶�

�K� ©W��ÿMhk¢0¢0m<su¢�~�jWj^�mZlJ� ¯M�J±¯su�^�H�B��jdlìr¼yWsu��zMm�~�j)�(��jbw�sum<vxv��Hj ö�j^�umZ�k��hkw�mZj^� � mZ�]�D�
jWhz�8yWmZv
~�jblg�8��}ù�Ð�(��¢0zbyW�uhkjWw-r¼� y ö ��� ���WpMn�~��X�bmZjØ��DmZzJ�u��������|Dpi�������0¯Ò|��~f�°O|~�8���

�/f8�K�^�xsxõDt:p1t/���Q�Hj¶��»X¦��e�M£���¢M��·��ÈÙ�Ú�/¢8¦}�0�¡�M§�¤v���¡µb�z�M£�±�¤,�M¦��M£�¦}�0�/¢Ã§�£)�~���z�M� ��
N¾j��¢´¼5£)�M¤v��¢8�A�M£�¨¦��0�/ù?Ï�µ/£´µ/�e�M¤,�M£��M§�¤v���Æ�A�M£�¦}�0�%¦��F�ÆÜX�M£8�)��·��R¦����Ô�0�M£�µb��¸�¦����/�A�M£�¤,�M�^Î�µ5£M�Ãµb���z�M�NÖ y ��sx�x�
vx�X�Wsuh��x�x�,�(m<suhk�X�^�umU{ � öXp}É�mZhk�Wm��Dp ¤ s��W�H�W��pd{ � ö���{|m<su��~�wWp � �ybvxvxmZ��lW��sx}�������~�b¯]�

���D�K�^�xsxõDt:p�t/���Q��jK�/�(yW��h�suvx�X�ip/ÉK���0¾j��£)�)��¤�µ/���I�����/��£)�8��¤2�e�M¤�·R���/¢¶���/£È¤v£)µ,¸4�)��¤A�/£M³��M§�¤v�����z¹�µb¨¤v�v�/�b�bn�jWjd~��kv$��}HtÐzMm<sX~��uhk�HjWv�É�mZvxmZ~�su�X� � å�������Q�/¯�|b�bf�°O|~f�|D�
���D��{À~�vxvxhk�kh�~HlDh�vZp�{K� �:���K�W~�suwHmZj^��pXÉK� q � �/���6±¯~�j^�umZ�kh>lDmZv���� ����� ±F�/� ¦}¤v�v�/�ü�´�ãµ^����µ/¢8¢Ë�´��Æ¦}� ¤v��¢8¤Aµ��0�%�/³5�Fµ5���Ã�%�M§�¤v���Æ�z¹�µ/¤v�Ã�/�
§�£´�~���z�M��¢�
�}Ö2§�£)�~���z�M�Æ¢ Ò ��¤�·%§}µ/¤�·ª�8�/�R¢�¤v£´µ/���R¤v¢X�

ö�jdl:��r¼jbwW�u�(�bmZ¢g�)ÉBmZv ��� pM�Ô��Z�H���~¯��^����|4°D�^�q|�|D�|��D��ÿ:~�zWzip¯o/�z�Ý¾�³/��µ/���v�%¢8����¦}��µ/¤v�Ã�5�Õ���Ôµ/��£e¢��,§}µ/£´µ/¤v�Ã�/�®§���µ/��¤v¢%µ/���í¤�·��%¦�¢����´���Ã£8����µb¨¤v��²/���~µ/���ãµ/��µb� ³5¢���¢��C���/£Û�0�M¢8�z�/�Õ�´�e�8�/��¤v£´�b�Ý¢8³5¢�¤,�M�Æ¢u�¼ö�jK�KÉBmZzM��sx�uvK�Hj¡�8�ZhkmZjb�<m+~�jdl
� mZ�]�Wjb������w�õ ¤ �D�F��������������suhkmZw�mZ�kvxt8sum<yW�u�K�dfihkjdlDm�nBo/pJ�Z�H���0¯U�q|4°b���8�


