
� �������	��
���������������
���������! �"#�	$&%��#')(+*-,.'/"102�� ��!3�')(4$5��02��"102�76802(�9:�;��<=$&%�%�(#0>$2"#�?6802(@����'/')AB$2 ����!"C"102�D�E$2")�:FG')��,.'1')�
3�'H602(�9I$&F�A!':FG0J37�!'1 K,��;���=$&��3�,��;����02L��K6(��!")���!02�NM�OP'Q602A;A!0R,S����'�A;�;��'1 T0&6KUWVXOZY[Y7*�VXO\Y7])^�*��;�
%	$&(����!")L�AB$&(IUWVXOZY7]1^�*N$&��3_,.':37�! #")L� # T$���02��A;�;��'+$&(a`b�;(��!"#��A!')�dcfeb')L�9I$&����$&A;<>02(��;����95M�eb0C%g')��'Hh
��(E$&���!02�iFG')��,j'1')�k����'TFG0J37�!'1 l0f"1")L�(# �F�L��l6(#'1'K�E$&��<>')�D���B$&A�37�! �%�AB$2"1')94')�f�m�! �%g')(�9:�;���#'13�*g$&��A!'+$2 ��
�;��"+$2 E'Q0&6n6o(��!")���!02��A!'1 # K"102�f�E$2")�+MTpq��'Q(#'1 �L�A;���;��<i$&A;<>02(��;����9rA!'+$23� X�#0/$&��'HsI")�!')�f�T #02A;t>')(K0&6j����'
$&(��! ��;��<i37�! #")(#')�#'� �uJ #�#')95M:v_02(#'10Rt>')(+*w')t>')�P602(a$x #9I$&A;A-�DL�9@Fg')(Q0&6.L���yJ��0+,��� a����'4"1029:%�L��#'13
37�! #")(#')�#'�FG02L���3�$&(�uI ���(#'1 E #'1 .$&(#'m���;<[��A;u�$2"1")L�(E$&�#'[M-z	02(. ��;9:%�A;�!")�;�{u>*7,j'm(#'1 ���(��!")�q02L�(# #')A;t>'1 .�#0a����'
"+$2 #'T0&6���,j0I3�'H602(�9I$&F�A!'aFg0J37�!'1 ��;�5"102�D�E$2")�+M

pq��'b9I$&�;�537�|sI")L�A;��uC,���')�C�fL�94')(��!"+$&A;A;uC E02A;tf�;��<:"102�D�E$2")��%�(#02F�A!')94 l�;�Dt>02A;tJ�;��<:��,j0:02(.9402(#'
Fg0J37�!'1 X�! X����'��;�7602(�9I$&���!02�=��(E$&�� }6')(T$&�K����'��;�f�#')(}68$2"1'[*~ ��;��"1'[*G�;��<>')��')(E$&A�*�02��'�"+$&����02�T'H�7%g'1")�
����'�94'1 ���'1 5$&�/����'_�;�f�#')(}68$2"1'P�#0�9I$&�#"E�NM�p~0�02F��E$&�;��$� ��E$&F�A!'P$&��3Z02%����;9I$&AT37�! #")(#')���;�R$&���!02�
 #"#��')94'T602(�����'K<[A!02F	$&A�%�(#02F�A!')95*�����'K�;�76802(�9I$&���!02�i��(E$&�� }68')(�$&��3x����'T"1029:9@L����!"+$&���!02�_FG')��,.'1')�
����'I �L�FG3�029I$&�;�� a�! @0&6�")(�L�")�B$&An�;9:%G02(��E$&��"1'[M5`b�|�G')(#')�f�Q #��(E$&�#')<[�!'1 +*�'[M <�M;*~")(#'+$&���;��<k%g02�;�f�}h�%g02�;�f�
02(�')A!')94')�f�}h�%g02�;�f��"102(�(#')AB$&���!02�� +*q$&(#'Cyf��0R,��N*n #'1'�U O�(��B�[�&^q6802(4$_ #L�(�t>')u>M=�b')(#'[*�,j'C6802A;A!0+,�$&�
$&%�%�(#0>$2"#��F	$2 #'13k02�i����'T,.'+$&yx6802(�9aL�AB$&���!02��0&6-����'a"102�f�E$2")�b%�(#02F�A!')95Mmpq��'T�;�f�#')(}68$2"1'�"102L�%�A;�;��<
�! l(#'+$&A;�;�+'135�;�x�#')(�94 b0&6-$�,j'+$&yx"102�D���;�fL��;��ui"102��37�;���!02�N*���MW'[M;*��;�5�#')(�94 m0&6-��$&<[(E$&��<>'T9@L�A;���;%�A;�!')(# +M
� L�(Q37�! #")(#')���;�R$&���!02�? #"E��')94'I�! @F	$2 #'13=02��9402(��E$&(Q�#'1"#�����!�fL�'1 CUW�qvk�n�[��*~�.vk�n�&�2^�M � (��;<[�;�	$&A;A;u
�;�D��(#0J37L�"1'13I$2 -$X3�029I$&�;�43�'1"1029:%g0[ #�;���!02�494')����0f3Q6802(�����'�"102L�%�A;�;��<T0&6g �%G'1")��(E$&A�')A!')94')�D�# R*>����'1 #'
�#'1"#�����!�fL�'1 Q$&(#':L� E'13��;��$/AB$&(�<>'�")AB$2 # T0&6���02��"102�7602(�9:�;��<k ��;��L	$&���!02�� +MCpq�DL� +*~����'4"102L�%�A;�;��<k0&6
37�|�G')(#')�f�4%��Du7 ��!"+$&A�940J3�')A! +*n37�! #")(#')���;�R$&���!02�� #"#��')94'1 +*j02(:��02�7h�9I$&�#"#���;��<���(��B$&��<[L�AB$&���!02�� �$&A!02��<
�;�D�#')(��!02(/�;�D�#')(}6�$2"1'1 /0&6T����'i3�029I$&�;�Z"+$&��FG'i$&�	$&A;uJ�+'13�Ffu�9402(��E$&(�94')����0J3� +M\pq��'1 #'k3�029I$&�;�
3�'1"1029:%g0[ ��;���!02�\�#'1"E�����!�DL�'1 5%�(#0+tJ�!3�'P$=9402(#'k�	'H�7�;F�A!'�$&%�%�(#0>$2"#�����	$&�\ ��E$&��3�$&(#3\"102�76802(�9:�;��<
602(�9@L�AB$&���!02�� +M

pq���! �"#�	$&%��#')(��! ~ #��(�L�")��L�(#'13�$2 �6802A;A!0+,l +Mw����$���(# #�~ ��#')%N*&,j'q ��E$&�#'n����'n%�(#02F�A!')9�0&6�6(��!")���!02��A!'1 # 
')AB$2 ����!"a"102�f�E$2")�X$&��3i<[�;t>'T�;�+�W l,.'+$&y/602(�9@L�AB$&���!02�NM�OP'a'H�7%�AB$&�;�i����'@37�! #")(#')���;�R$&���!02�kL� #'13�Mq�m')(#'[*
,j'-%�L���%	$&(����!")L�AB$&(w')9:%��	$2 ��! �02�a����'��;�7602(�9I$&���!02�@��(E$&�� }68')(NFg')�{,j'1')�@����'���,.0�3�'H6802(�9I$&F�A!'�Fg0J37�!'1 +*
,����!"#�/�! -(#'+$&A;�;�+'13��;���#')(�94 .0&6�$T #"+$&A!'13�9I$2 # j9I$&��(��|��$&(��! ��;��<@6o(#029�$T37L	$&A��~$&<[(E$&��<>'m9@L�A;���;%�A;�!')(
 �%	$2"1'[M����¡ J'1")���!02�£¢JM;][*m,.'�%�(#'1 #')�f�i����'���02��A;�;��'+$&(_`b�;(��!"E��A!')�dcfem')L�9I$&����$&A;<>02(��;����95M¤pq���! ¥ A;<>02(��;����9¦�! �L� #'13��#0� #02A;t>'i����'k$&(��! ��;��<?37�! #")(#')�#'� �u7 ��#')95M��{��'+$2"E�\ ��#')%�0&6T����'_��02��A;�;��'+$&(
`m�;(��!"E��A!')�dcfem')L�9I$&���§$&A;<>02(��;����95*-,j'��	$1t>'C�#0k #02A;t>'x$5A;�;��'+$&(Q%�(#02F�A!')9¨$&��3?$5��02��A;�;��'+$&(:02��'©c
 ��!3�'13a"102�f�E$2")��%�(#02F�A!')94 +M�pq���! N�! �3�02��'-L� ��;��<X$� ��E$&��3�$&(#3T9@L�A;���;<[(��!3a94')����0J3a$&��3@02L�(N9402��02�#02��'
9aL�A;���;<[(��!3/94')����0J3I6802(q"102�D�E$2")��%�(#02F�A!')94 +*7(#'1 �%G'1")���;t>')A;u>M�emL�94')(��!"+$&AG'H��$&9:%�A!'1 q�;A;A;L� ���(E$&���;��<:����'
%g')(}6802(�9I$&��"1'�0&6T����'_94')����0J3Z$&(#'i<[�;t>')�Z�;�� J'1")���!02�\¢JM«ª7M£�{�Z J'1")���!02��¢JM«�7*�,j'�"102�� ��!3�')(/�#')�
')AB$2 ����!"4"102�D�E$2")�Q0&6���,j0iFg0J37�!'1 K,��;����¬.02L�A!029@FP6(��!")���!02�NMIpq��'4`b�;(��!"E��A!')�@eb')L�9I$&����$&A;<>02(��;����9
�! �<>')��')(E$&A;�;�+'13k�#04����'Q"+$2 #'@0&6�6o(��!")���!02�	$&A�"102�D�E$2")�+Mmz~�;�	$&A;A;u>*g�;�� J'1")���!02��¢JM ��*�,j'@<[�;t>'a�fL�94')(��!"+$&A
(#'1 �L�A;�# +M\�N')�CL� 4%G02�;�D�/02L��+*q���	$&�I����'i(#'1 �L�A;���;��<�94')����0J3� #��0+,l ��#0PFG'i'HsI")�!')�D�x$&��3����;<[��A;u
$2"1")L�(E$&�#'[Mnpq���! l3�')9402�� ���(E$&�#'13iFDu/<[�;tJ�;��<I #')t>')(E$&A��DL�94')(��!"+$&A�'H��$&9:%�A!'1 +M

OP'q%g02�;�f��02L��+*[���	$&�w602(���02�E$&���!02�	$&A�"102�Dt>')���!')��"1'l,j'�37(#02%4$&�DuQA!')t>')A7�;��37�!"1'1 ��;�Q�����! �"E�	$&%��#')(+M
z�L�(�����')(�9402(#'[*[,j'j�	$1t>'.�#0�(#'13�'H����'j"1')(��E$&�;�:�fL	$&�D���;���!'1 �$2 �����'nF��;A;�;��'+$&(}602(�9SJ®#¯o°+¯±N02(�����'."102�Dt>'H�
 #')�Q0&6X$2379:�! # ��;F�A!'C37�! �%�AB$2"1')94')�D�# K²5M�pq��'���,.0�Fg0J37�!'1 a�;������')�;(�(#'H6')(#')��"1'C"102�7��<[L�(E$&���!02��$&(#'
�!3�')�D���|�	'13�,��;���k����'�3�029I$&�;�� q³n´�µ£¶N·�*G¸x¹»º[°1¼7*�½I¹S¼[°1¾7*~$&��3i,.':3�'1"1029:%g0[ #'Q����'Q #02A;L����!02�
¿ �;� ¿ ¹À® ¿mÁ ° ¿nÂ ±)*.$&��3�,�(��;�#'k® ¿ ´J±8ÃZÄ;¹ ¿ ´:ÅDÆ�´�*.¸§¹Àº[°1¼7*j,���')(#'CÆ�´P�! 4����'502L��#')(4L����;�
��02(�9I$&AN02�iÇ>³n´�M��juC3�'H�����;���!02�N*�����'K��$&<[(E$&��<>'K9@L�A;���;%�A;�!')(l�! �3�'H����'13x02�/����'X��02�7h�9402(��E$&(� ��!3�'[M

]+Y[�



È É�Ê�Ë&Ì+ÍÎÏ:ÐnÑ+Ò�Í�ËDÏRÍ

�b')(#'[*�,.'Q$2 E #0f")�B$&�#'@����'Q��02�7h�9402(��E$&(T ��!3�'@,��;���� #L�Fg3�029I$&�;�/³ Á M¨�N')�XL� X ��E$&(��b,��;��������'@"+$2 #'
0&6-6(��!")���!02��A!'1 # K"102�D�E$2")�+MQz�02A;A!0R,��;��<5����'QA;�;��'1 K0&6�¬j�	$&%��#')(aª7*G,j'�3�'1"1029:%G0[ #'�����'QFg02L���3�$&(�u�0&6
³��;�D�#0C����(#'1'�37�! Ó�02�;�D�X%	$&(��# +*�Ô	ÕS�! �����'�`b�;(��!"#��A!')�X%	$&(��+*NÔ�Ö�3�')��02�#'1 X����'@eb')L�9I$&����%	$&(��K$&��3
Ô	×� ��E$&��3� m6802(�����'�"102�D�E$2")�XFG02L���3�$&(�u>Mbpq��'�$2")��L	$&A�"102�D�E$2")�K�+02��'@Fg')�{,j'1')������'@��,.0�FG0J37�!'1 m�! 
$x%�(��!02(��.L���yJ��0+,���$&��3=�! �$2 # �L�94'13=�#05FG'�$5 #L�F� #')�Q0&6�Ô × M5�{��$23�37�;���!02���#05����'C'1�DL��;A;�;F�(��;L�9
"102��37�;���!02�� l�;�I³ Á $&��34³ Â $&��3x����'KFG02L���3�$&(�u/"102��37�;���!02�� m02�_ÇD³Q*� #'1'Q¬j�	$&%��#')(a][*�,j'T�	$1t>'T����'6802A;A!0+,��;��<I"102��37�;���!02�� b02�x����'K%G0[ # ��;F�A!'K"102�D�E$2")�mFg02L���3�$&(�u5Ô�×

ØlÙ ® ¿ Á ±Ú¹ Ø�Ù ® ¿ Â ±Û¹ Ü�°
Ý Ã	® ¿bÁ ±Ú¹ Ý Ã	® ¿jÂ ± Þ Ü�° ß ¢JM;]Rà

$&��3/����'KA;�;��'+$&(��;�+'13_"102�D�E$2")�m"102��37�;���!02�k02�iÔ	×
áãâ ® ¿bÁ ±8ÃQä�® ¿-Â ±8Ãå°Ü ¹ ®�® ¿bÁ ±8ÃQä�® ¿-Â ±8Ã@æ á ± Ý Ã	® ¿XÁ ±5° ß ¢JM«ª>à

,���')(#'�����'@6oL���")���!02� á Ä�Ô�×=µS¶�·_æNçè¶��! X����'�37�! ��E$&��"1'�Fg')�{,j'1')�P����'��{,j0/FG0f37�!'1 X�;����02(�9I$&A
37�;(#'1")���!02�\�E$&y>')��,��;���\(#'1 �%G'1")�/�#0?����'�(#'H6')(#')��"1'�"102�7��<[L�(E$&���!02�N*a #'1'?UW�m�Xé[Y7*q��êKVTé>¢ë^�M»OP'
$2 # �L�94'.���	$&� á �! �"102�D���;�DL�02L� RM�pq��'q�;�D�#')(�%�(#')�E$&���!02��0&6g����'qFg02L���3�$&(�uQ"102��37�;���!02�� ß ¢JM;]Rà~�! � ��;9:�;AB$&(�#0����	$&�b<[�;t>')�k�;�=¬j�	$&%��#')(Tª7M ¥  b�;�_����'Q"+$2 #'�0&6. f�;<[��02(��;���! K%�(#02F�A!')95*G,.'�$2 E �L�94'T6(��!")���!02��A!'1 # 
"102�D�E$2")�+Mnpq�DL� +*J����'m�E$&��<>')�D���B$&AN ���(#'1 # E'1 nt[$&���! ��x$&�j����'b"102�D�E$2")��FG02L���3�$&(�u>*�$&��3/$&(#'b #')�.�#0a�+')(#0
�;�x����'b��(# ��l'1�fL	$&���!02�50&6 ß ¢JM;]RàHM-OP'X�	$1t>'T02��A;u/"102�D�E$2")�m%�(#'1 # �L�(#'T$&��Ô	×�M���6~����')(#'T�! ���0:"102�D�E$2")�FG')��,j'1')�_����'X��,.04FG0f37�!'1 +*7����'TFg02L���3�$&(�u/ ���(#'1 # #'1 m$&��Ô × $&(#'K�+')(#0�*	 #'1' ß ¢JM;]Rà�$&��3 ß ¢JM«ª>àHM�{�x�����! l"#�	$&%��#')(+*	����'KF��;A;�;��'+$&(�6802(�9ìJ®�Å;°1Å;±q�! �<[�;t>')�5Ffu

J®8í-°�îk±-Ä;¹ Â
´[ï Á ð�ñ

òTó|ô{õ÷ö.ø ó�ù ô}ú õoù öP½+ûw° î�°�í�üÀý´[ï Á
þ Á ®o³n´J±x°

,���')(#'l�b0f02y>'[�W -�#')�� #02(.òTó|ôdõÿöZ�! j$2 # �L�94'13:�#0KFG'�"102�� ��E$&�f�j02�I'+$2"E�� �L�FG3�029I$&�;�C$&��3aþ Á ®o³n´f±�Ä;¹
®�ò Á ®o³n´J±�±8·�MKOP'Q,�(��;�#'���®8í�±�Ä;¹�®8í�°���±������ ð�	 äZ®8í�°�
�±��������� 	 $&��3�3�')��02�#'�FDu��1´D®�Å;±K$&��3�&´f®�Å;°1Å;±����'X(#'1 ���(��!")���!02�k0&6���®�Å;±�$&��3iJ®�Å;°1Å;±��#0X³n´.°�¸4¹�º[°1¼7*�(#'1 �%g'1")���;t>')A;u>M¥  K�;�T�! K����'�"+$2 #'�6802(@ f�;<[��02(��;�����W a%�(#02F�A!')95*w����':,.'+$&yP #02A;L����!02�=0&6�����':��02��A;�;��'+$&(�"102�D�E$2")�
%�(#02F�A!')9 "+$&��FG':02F��E$&�;��'13�FDu�$C9:�;���;9:�;�R$&���!02��%�(#02F�A!')9 02�=$/"102�Dt>'H�P #')��²5M�OP':3�'H����':����'
"102�Dt>'H�5 #')��²ì0&6�$2379:�! # #�;F�A!'T37�! �%�AB$2"1')94')�D�# mFDu

²Ú¹��1íPü5þ Á� ®o³ Á ±��xþ Á� ®o³ Â ±���®8í Á ± Ã ä�®8í Â ± Ã Þ á�� °
,���')(#'mþ Á� ®o³n´f±.µ�þ Á ®o³n´f±� E$&���! }�	'1 l��029402<>')��'102L� K`b�;(��!"E��A!')�mFG02L���3�$&(�u5"102��37�;���!02�� X02�kÇD³n´��
Ô Õ M�p�0a$+t>02�!3I"102�76L� ��!02�N*>,.'l3�0X��02�n37(#02%4����'�3�')%g')��3�')��")u:0&6G����'l #02A;L����!02�I �%	$2"1'�02�:����'�Fg0J37u
� ´�*�¸:¹�º[°1¼7*	(#'1 �%g'1")���;t>')A;u>M

pq��')�N*�����'T,j'+$&y/ #02A;L����!02�_0&6 ß ª7M«�>à�$&��3 ß ¢JM«ª>à.�! l3�'H����'13iFDu���zw�;��3 ¿ ü/²ì �L�"#�5���	$&�
 �® ¿ ±:Þ"!$# %&('�)  C®8í�±x° ß ¢JM«�>à

,���')(#'C����'/')��')(�<[uP6L���")���!02�	$&A* /®�Å;±@�! Q<[�;t>')��FDu+ /®8í�±:Ä;¹ ÁÂ J®8í�°�í�±-æ,��®8í�±Q02��²5*- #'1'[*-'[M <�M;*UW�b�bé[Y7*2�lêXVTé>¢ë^�M�pq��'q9:�;���;9:�;�R$&���!02�I%�(#02F�A!')9 ß ¢JM«�>àw�! -'1�fL��;t2$&A!')�f�-�#0T$bt2$&(��B$&���!02�	$&A	�;��'1�DL	$&A;�;�{u-�zw�;��3 ¿ ü/²ì �L�"#�5���	$&�
f® ¿ °�íxæ ¿ ± â ��®8íxæ ¿ ±�° í�üx²/.

]+Y10



� L�(Q$&%�%�(#0>$2"E�?02������'437�! #")(#')�#'�A!')t>')An�! aF	$2 #'13=02�?$xem')L�9I$&���Jcf`b�;(��!"E��A!')�:$&A;<>02(��;����9 $&��3
�;��'H��$2")�q #02A;t>')(# +M��{�I'+$2"#�/ ��#')%N*7$XA;�;��'+$&(j�;����029402<>')��'102L� �eb')L�9I$&���I%�(#02F�A!')9 �	$2 j�#0TFG'l #02A;t>'13�M
pq���! m�! X3�02��'QFDu_ ��E$&��3�$&(#3k9aL�A;���;<[(��!3��#'1"#�����!�fL�'1 +MKz�L�(�����')(�9402(#'[*~$4��02��A;�;��'+$&(K02��'Hh� ��!3�'13�"102�7h
�E$2")��%�(#02F�A!')9 �	$2 l�#04FG'T #02A;t>'13�M��b')(#'[*�,.'TL� #'@02L�(�9402��02�#02��'@9aL�A;���;<[(��!3_94')����0f3i�;�D��(#0J37L�"1'13
�;��¬j�	$&%��#')(Q�7M�pq��':�;�7602(�9I$&���!02����(E$&�� }68')(@$&�T����'4"102�f�E$2")�aFG02L���3�$&(�uk�! a(#'+$&A;�;�+'13��;�P�#')(�94 @0&6
����'� #"+$&A!'13=9I$2 # @9I$&��(��|�GM_pq��'49I$ëÓ�02(�$237t[$&�D�E$&<>'1 �0&6l�����! @��'),�$&%�%�(#0>$2"E��$&(#'I����'�'HsI")�!')��")u
0&6b����'x�;�#')(E$&���;t>'_ #02A;t>')(+*q$&��3�����'i$k%�(��!02(��m'1 #���;9I$&�#'1 :6802(:����'xFg02L���3�$&(�u� ���(#'1 E #'1 4$&�4����'i$2"Hh
��L	$&A�"102�f�E$2")�K�+02��'[MX���f��(#0f37L�")�;��</����'QFg02L���3�$&(�u_ ���(#'1 # m602(�9I$&A;A;uk$2 b�~$&<[(E$&��<>'�9aL�A;���;%�A;�!')(+*�����'
em')L�9I$&���Jcf`b�;(��!"#��A!')�I602(�9@L�AB$&���!02��"+$&�?Fg'��;�D�#')(�%�(#')�#'13�$2 4$i9402(��E$&(4 #')�����;��<�MP�{�?"102�D��(E$2 ��:�#0
%g')�	$&A;�{u=94')����0J3� +*�����'C37�! #")(#')���;�R$&���!02��')(�(#02(:0&6�����'IFG02L���3�$&(�u� #��(#'1 # #'1 �3�0f'1 @��02�:3�')%g')��3?02�
(#')<[L�AB$&(��;�R$&���!02�=%	$&(E$&94')�#')(# +M:OP'�(#'1"+$&A;A����	$&�a����':��$&<[(E$&��<>':9aL�A;���;%�A;�!"+$&�#02(Q�! T$2 # #0J")�B$&�#'13�,��;���
����'K��02�7h�9402(��E$&(m ��!3�' � Á Mp�0�9402���;t[$&�#'X02L�(�$&%�%�(#0>$2"E�N*�A!')�qL� �$2 # �L�94'm602(.����'b940294')�D�l���	$&�q����'X"102�D�E$2")�l #��(#'1 # Ý ÃC�! yf��0R,��C02��Ô�×�M�pq��')�N*D%�(#02F�A!')9 ß ª7M«�>à�c ß ¢JM«ª>àn"+$&�4Fg'm3�'1"102L�%�A!'13I�;�I����'�6802A;A!0+,��;��<Q,.$1u������C$X��(# �� ��#')%N*�,j'a #02A;t>'T$&�5�;����029402<>')��'102L� bem')L�9I$&���5%�(#02F�A!')9ì02�4³ Â ��z~�;��3 ¿-Â üxþ Á� ®o³ Â ±� #L�"#�x���	$&�

 Â ® ¿nÂ °�í�±-¹2� Â ®8í�±�ä�® Ý Ãg° ú Ã	±������354 	 ° í�ü5þ Á� ®o³ Â ±6. ß ¢JM �fà
�b$+tf�;��< ¿-Â ü�þ Á� ®o³ Â ±)* ¿�Á ü�þ Á� ®o³ Á ±T"+$&�=FG'I02F��E$&�;��'13��;�=�#')(�94 Q0&6 ¿-Â87 9 4 M/OP'�3�'H����'I����'
"102�Dt>'H�i #')��²I®8í Â ±q0&6-$2379:�! # ��;F�A!'T37�! #%�AB$2"1')94')�D�# �602(m$Q<[�;t>')�Cí Â üiþ Á� ®o³ Â ±

²I®8í Â ±:Ä;¹:�1í Á ü5þ Á� ®o³ Á ±;�7®8í Á ±8ÃCÞ á æ�®8í Â ±8Ã_02�iÔ	× � .
pq��')�N*-����'/02��'Hh� ��!3�'13�"102�D�E$2")�I%�(#02F�A!')9 02�k³ Á "+$&��Fg'�,�(��;���#')��$2 4$_t2$&(��B$&���!02�	$&A��;��'1�fL	$&A;�;��u��z~�;��3 ¿mÁ üC²I® ¿jÂ ±q �L�"#�5���	$&�

 Á ® ¿mÁ °�íxæ ¿bÁ ± â � Á ®8í5æ ¿bÁ ±�° í�ü/²I® ¿-Â ±6. ß ¢JM«�>à
pq��'T37�! #")(#')���;�R$&���!02�_0&6�����'T #')��²I®8í Â ±��! �<[�;t>')�5FDu

² ô ®8í Â ±4Ä;¹��1í Á ü=< � ô 	Á �d®8í Á ±8Ãg®?>�±�Þ á ®?>�±Næ�®�@jí Â ±8Ãg®?>�±j602(b$&A;A�>�üBA�× � °
,���')(#'C< � ô 	´ �! �����'X�����;�#'T')A!')94')�f�m �%	$2"1'D< � ô 	 �Iþ Á� ®o³n´f±)*�¸:¹�º[°1¼7*	0&6�t>'1")�#02(lt[$&A;L�'13x%��!'1"1'),��! #'
A;�;��'+$&(l�	$&�q6oL���")���!02�� �02�Q³n´�*7"H6}M ß ª7M«ª>¢[àHMEA × 3�')��02�#'1 l����'K #')��0&6~t>')(����!"1'1 �02�f�#0�����'X��02�7h�9402(��E$&( ��!3�'�0&6 Ô	×�*�$&��3F@��! :$i #L��;�E$&F�A!'I9I$&%�%��;��<�6(#029 ����'�9402(��E$&(: ��!3�'C02������'���02�7h�9402(��E$&(4 ��!3�'[M
��������'I"102�76802(�9:�;��<k"+$2 #'I,���')(#'G@�¹IH�J��! @����'I #�E$&��3�$&(#3="#��02�!"1'[*-$5%�(��!02(��.'1 #���;9I$&�#'1 T6802(a����'
37�! #")(#')���;�R$&���!02��')(�(#02(Q"+$&��Fg'4602L���3��;�N*�'[M <�M;*�UWV � é[é&^�MxOP'�(#'H68')(@�#0�UW�.�b���>¢7*~�q�m���[�2^n6802(�$&�
$I%�(��!02(��-$&�	$&A;u7 ��! b�;������'@��02��"102�76802(�9:�;��<5"+$2 #'[MLKm'1 �L�A;�# X02��$I%G0[ ��#')(��!02(���')(�(#02(X'1 #���;9I$&���!02��602(
L����;AB$&�#')(E$&A-"102�D�E$2")�X%�(#02F�A!')94 K"+$&��Fg'T602L���3k�;�?Uÿ¬.�m�nY[Y2^�MbemL�94')(��!"+$&A�'H��$&9:%�A!'1 m6802(X$I9402(��E$&(
"102L�%�A;�;��<x,��;���P ��E$&��3�$&(#3���$&<[(E$&��<>':9@L�A;���;%�A;�!')(# K�;�Pª2`»,��;����02L��K6(��!")���!02�P$&(#'Q<[�;t>')���;�?UW�m�;ABY[Y&^�M
���:����'q6802A;A!0+,��;��<�*f,j'�3�0X��02�-L� #'l$&��$23�37�;���!02�	$&A��;��3�'H��MQ�#0T3�')��02�#'�����'l37�! E")(#')�#'�$&%�%�(#01�7�;9I$&���!02�
¿ ¹�® ¿mÁ ° ¿-Â ±Xü2< � ô 	Á �=< � ô 	Â *w$&��3ON� ��E$&��3� X6802(K����'437�! #")(#')�#':FG02L���3�$&(�u� ���(#'1 # +M��b')(#'[*N�;��$&�
$&F�L� #'i0&6K��02�E$&���!02�N*q,j'_3�0P��02�I37�! #���;��<[L��! ���FG')��,.'1')�Z$&��')A!')94')�D�:í üP< � ô 	 $&��3��;�# 4t>'1")�#02(
(#')%�(#'1 #')�D�E$&���!02�\,��;���§(#'1 �%G'1")�I�#0�����'i ��E$&��3�$&(#3���0f3�$&AbF	$2 ��! +M����Z$23�37�;���!02�N*l,j'_�!3�')�D���|6u�����'
 �%	$2"1'1 *< � ô 	´ $&��3I¶ Ã ñ *RQ�´@Ä;¹2J5#S!T< � ô 	´ *7¸:¹�º[°1¼7M�z�02(q¸4¹�º[°1¼7*f,j'�3�')��02�#'mFDuVU ´Ö ����'� ����|�G��'1 # 9I$&��(��|�i,��;���_(#'1 #%g'1")�m�#0C&´f®�Å;°1Å;±b$&��3_FDu�� ´ ����'@t>'1")�#02(K$2 # #0J")�B$&�#'13i,��;���k����'T(��;<[�f�b�	$&��3k ��!3�'[M

]+Y>¢



È É�Ê�Ë&Ì+ÍÎÏ:ÐnÑ+Ò�Í�ËDÏRÍ

pq��'x�;��3�'H�XWã0&6*U ´Ö �;��37�!"+$&�#'1 I���	$&�4����'i ����|�g��'1 E :9I$&��(��|��"102(�(#'1 �%g02��3� I�#0Peb')L�9I$&������uJ%g'
FG02L���3�$&(�uI"102��37�;���!02�� �$&�j����'m�;�D�#')(}6�$2"1'[M-�q'H602(#'m,j'�6802(�9aL�AB$&�#'X02L�(q$&A;<>02(��;����95*7,.'m"102�� #�!3�')(.����'
�;�76802(�9I$&���!02�i��(E$&�� }68')(�$&�l����'K�;�f�#')(}68$2"1'a�;�59402(#'a3�')�E$&�;A�MnOP'T3�'H����'T����'K%�(#0&Ó�'1")���!02�Y@¡�;�5�#')(�94 
0&6	����'�37L	$&A���$&<[(E$&��<>'l9aL�A;���;%�A;�!')(n �%	$2"1' ß 07M;]+Y>àH*>,���0[ #'�3�'H�����;�#02�:�! ��E$&y>')��6o(#029¤U OP02�	Y7]1^�M� f�;��"1'
��')(#'Q����': ��;��L	$&���!02���! K37�|��')(#')�D�+*�,.'�(#'1"+$&A;A�����':3�'H�����;���!02�NM@�N')�[Z]\7*^>kü_A × *GFg'Q����'� ��E$&��3�$&(#3
%��!'1"1'),��! #'CA;�;��'+$&(:�	$&�Q6oL���")���!02�� 4$2 E #0f")�B$&�#'13�,��;��������'C��02�7h�9402(��E$&(4 ��!3�'[M��b')(#'[*`Wm×\Ä;¹"abAq×
 ��E$&��3� l602(l����'a�DL�9@Fg')(X0&6�t>')(����!"1'1 m02�5����'a��02�7h�9402(��E$&(b #�!3�'[M.z	02(m"102�Dt>')���!')��"1'[*g,.'T(#'1"+$&A;A�����'
3�'H�����;���!02��0&6G����'�37L	$&A���$&<[(E$&��<>'l9@L�A;���;%�A;�!')(. �%	$2"1'[M�OP'�3�')��02�#'lFDubcedf*gfXüBA�×�*D$K #')�j0&6gA!0J"+$&A;A;u
3�'H����'13x%��!'1"1'),��! #'TA;�;��'+$&(�02(lF��;A;�;��'+$&(�F��!02(�����02��02(�9I$&A�F	$2 ��! q6L���")���!02�� +*���MW'[M;*

 4
c�dhZ \ ½D�¹2i \ d&°j>�°�fXüBA�×k.

vk02(#'10+t>')(+*�,.'a$2 # �L�94'K���	$&��lnm[®�Ô × ±-µporqtsu%v�uc�\[°j>CüBA × � ¹TÄ�w ô M
OP'K #')�x@CÄt< � ô 	Â æ�çy< � ô 	Á *

®�@§í�± ó Ä;¹
\ '�z 4 54

ú ó ce\:½f{Z]\�° í�ü+< � ô 	Â ° ºaÞ=|.Þ�½{.

�{�w�! �")A!'+$&(����	$&�`@�"+$&�I$&A! #0bFg'l$&%�%�A;�!'13��#0lí Â ü5þ Á� ®o³ Â ±)M~OP'q3�')��02�#'�����'l$&A;<>')F�(E$&�!"q(#')%�(#'1 E')�D�E$ëh���!02��0&6t@�$2 -6L���")���!02�I6(#029»¶ Ã � 02�f�#0@¶ Ã5} FfuG~K*f$&��3�,j'b02F� #')(�t>'m���	$&��~��! .$xQ Á �[Q Â 9I$&��(��|�G*,����!"#�x"102�� ��! #�# .0&6NAB$&(�<>'b�+')(#0QF�A!0J"#y7 q$&��3C02��'b��02���+')(#0QF�A!0J"#y�$2 E #0f")�B$&�#'13�,��;���/����'�t>')(����!"1'1 �02�
����'T��02�7h�9402(��E$&(K$&��3_9402(��E$&(b ��!3�'[M� J02A;tJ�;��<C$I37�! #")(#')�#'Q`m�;(��!"E��A!')�m%�(#02F�A!')9 02�I³ Á %�(#0+tJ�!3�'1 X$&�$&%�%�(#01�7�;9I$&���!02�_602(l����'@"102(�(#'1 �%G02��37�;��<I��L7�$N�üv� � ô 	 02��Ô	×�MjO��;�����;�_����'T9402(��E$&(X$&%�%�(#0>$2"#�
����'K37�! #")(#')�#'X��L7�$N¡�! �L����!�fL�')A;ux3�'H����'13xFDu

 4
NZí:½D�¹� Á ® ¿mÁ °�í-±�æ�� Á ®8í�±�° í�ü=< � ô 	Á .

�b ��;��<[NZüO� � ô 	 �;� ß ¢JM �fàH*�,.'X����3/6802(�$&�i')A!')94')�D�qí Â �;��<
� ô 	Â

 4
N\í Â ½fQ¹  4

NI@jí Â ½f@¹  4
@ � N\í Â ½DZ°

,���')(#'V@ � 3�')��02�#'1 l����'T$23&Ó}02�;�f��02%g')(E$&�#02(l0&6e@@M�pq��'X9I$&��(��|�C(#')%�(#'1 #')�f�E$&���!02�_0&6w,����!"#�5�! q<[�;t>')�
FDuv~ Ù MX�m')(#'[*G,.'@�!3�')�f���|6ouB� � ô 	 ,��;����¶ ö *]�¨Ä;¹�J5#S!�� � ô 	 Þ�Q Á *�$&��3kL� #'a����'�')9@Fg'13�37�;��<¶ ö µ\¶ Ã } M�zw�;<[L�(#'@¢JM;]K�;A;A;L� ���(E$&�#'1 �����'K(#02A!'T0&6�37�! #")(#')�#'K��(E$&�� }68')(l02%G')(E$&�#02(# �~�$&��3O~ Ù M

pq��'���(E$&�� }68')(@0&6�����'C`b�;(��!"#��A!')��t2$&A;L�'1 �$&�Q����'�"102�f�E$2")�QFG02L���3�$&(�uP�! @(#'+$&A;�;�+'13��;���#')(�94 �0&6
����':A;�;��'+$&(�02%g')(E$&�#02(D@�$&��3P����'4��(E$&�� �6')(Q0&6q����'4Fg02L���3�$&(�uP ���(#'1 E #'1 T�;���#')(�94 a0&6�����'�$23&Ó�02�;�D�
02%G')(E$&�#02(+*N"102(�(#'1 �%G02��37�;��<x�#0�����':37L	$&A;�;�{u_FG')��,.'1')�=37�! �%�AB$2"1')94')�f�# @$&��3� ���(#'1 # E'1 +MT�{�k����'4$&A;<>'Hh
F�(E$&�!"K6802(�9aL�AB$&���!02�N*�����'T9I$&��(��|�Y~��! lL� #'13i�#0:��(E$&�� }68')(�����'@37�! �%�AB$2"1')94')�D�# X02�i����'a9402(��E$&(m ��!3�'
$2 K`b�;(��!"#��A!')�@t2$&A;L�'1 +*�02(T9402(#'�%�(#'1")�! #')A;uP$2 a$&�P02F� ��E$2")A!'[*~02�D�#0x����':��02�7h�9402(��E$&(Q ��!3�'[*�$&��3�����'
 #"+$&A!'13kFG02L���3�$&(�u_ ���(#'1 # E'1 T$&(#'@��(E$&�� �6')(�(#'13k6(#029 ����'@��02�7h�9402(��E$&(@ ��!3�'Q�#0/����'@9402(��E$&(T #�!3�'@�;�
�#')(�94 K0&6q����'���(E$&�� �%g0[ E'13�9I$&��(��|��~ Ù M�pq��'��;�D�#')(}6�$2"1'4"102��37�;���!02�� T0&6q����'�9402(��E$&(X6802(�9aL�AB$&���!02�
<[L	$&(E$&�D�#'1'a���	$&� ß ¢JM;]Rà�$&��3 ß ¢JM«ª>à�$&(#'a E$&���! }�	'13x�;�i$�,.'+$&y/�;�D�#')<[(E$&AN6802(�95M

]+Y[é



È���� �aÑ+Ò�Ê;Î;Ò��HË����bÎS��ÎÏ���Ê��RÍ����[������ËëÒ�Òv�mÊ���ÑR��Î�Í����

obstacle

residualstress

trace
mortar nonmortar

2 1

linear non linear

Neumann problem one-sided contact pb.
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Number of iteration steps

ThetaD = 0.5 and ThetaN = 1
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Number of iteration steps

ThetaD = 1.0 and ThetaN = 0.5
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Number of iteration steps

ThetaD = 0.8 and ThetaN = 0.6
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Number of iteration steps

ThetaD = 1.0 and ThetaN = 0.3
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ThetaD = 0.3 and ThetaN = 1
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ThetaD = 1.0 and ThetaN = 0.7
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