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ß U��Kp�P�O G/H �	ü � M/OÜV�p/�ROaP�U�`sWXT 8 oBZ
��¢A[KT�o < WXV/]ÛQSM/O�³BO�°�WX`aQ¶µ^PBOa\nO�PBO�V/`aO 8 o�[KT�U�]ÛT�U�V/O < oBQSPBO�oBo¤�8n;=< W�QNQSU��RO C�h1� Ñ G > Ñ
V/[XQ�McWsµKObQSM/U�ouP�OaoBQSPBU�`�QSU�[XV H� O�L�[Kp/T�]¡T�U�É�O�Q�[��/P�Oao�OaPBµKOiQ�M/O­oBQ�OsWX]	Z�oBQSW�QSO�o�[KT�p�QSU�[KVRQ�[ 86G/H � G�< LNU�Q�M
WÆõ�OaP�[_�A[K�/p/T�W ±QSU�[XV�¯/p	°=tÝLNM�U�`�MÜoSW�Q�U�oB�/O�o

m½¼x~D8ëja<Bj�|�y§mA|�h}��f m=:
h}� Ñ 86G/H � ÍK<
LNM/O�PBO j­hËj�8n;=< ]�[	Oao�V/[�Q­]/Oa�=OaV/]ª[KV C U�VÜoBQSO�WX]�Z¶oBQSW�QSO H�� M�Oe�cPBoBQ­Oa¦�pcWXT�UYQ@ZÜWX¢A[�µXOÆ]/[
O�oV/[XQ�o�OaO��àQS[´¢AOb[X\®Q�M/Oi\n[KP�� 86G/H �G� <�H�� [4L�OaµKOaP�t 86G/H � ÍK< U�ouO�¦�p/UYµXW�T�O�V�QuQ�[

d ù À T�[K� 8nmx<�y%¼�8ëja<�h1j�l¥m > C d mAC�f d û À m=:�h1��f
LNM/U�`�M¨U�o�`�T�OsWXPBT�Z�U�V�QSM/OÊ\n[KP��ú[X\ 8nG/H �G� <�H�� M/OÆ�cPBoBQ�`�[K�,�=[XV/O�V�Qi[X\�QSM/O�oB[Kp/PB`�OÆQ�O�P�� U�o ��H



ÍXÃ
Ç ]�O�`�[X�R�A[Ko�UYQSU�[KV�[X\gQSM�Oio�O�`a[KV/]¶`�[K�,�=[XV/O�V�QN[X\gQSM�Oio�[Kp/PB`�OiQSOaP��àU�V�QSM/O­\n[XP��æ[�\ 8nG/H©�K< U�o

m½¼x~686j�<�¾ j¾ ; y%¤£m�:�hÂ§AÃÅÄiÆ í©Ç ïD½�È í ¿ ï vv ; § È í ¿ ï y%¤£m=:
U H O H > ù h > ù 8 d ù <�h¦§ ÃÅÄiÆ í©Ç ïD½�È í ¿ ï t > û h > û 8 d û <�h�¤£m�: t C ù 8D;=<�h¦§ È í ¿ í |�ï�ï tcWXV�] C û 8D;=<�h¬;gH� O�V/[4L�oBM/[4L�Q@L�[�V�p/�,O�PBU�`�WXTKO�°�WX�,�/T�O�o£QS[u]�O��,[KV/oBQ�PSW�Q�O9QSM/O9��\DQSMb[KP�]�O�P£L�O�T�T�¢/WXT©WXV�`�O�]�cV/U�Q�Oª]/UY��OaP�O�V�`�O �����­� o�`�M/Oa�ROª\n[KP 86G/H � G�<�HË� M/Oª�cP�oFQ�O�°�WX�,�/T�O¶U�o¡Q�[�QSOaoBQ
QSM�O�L�OaT�T¢cWXT©W�V/`�Oa]/V/O�oBo���P�[K�AO�PFQ@Z�[X\®Q�M/Obo�`�M/Oa�RO H�� OiQ�WXÉ�OiQSM/ObU�V�U�QSU�WXTA`�[KV/]�U�QSU�[KV/ouW�o

m98n;gf��K<�h �� � 8 � ÷2jX8D;=<�<�f m�:®8n;gfS��<�h}� Ñ
LNU�QSM j�8n;=<�h �� � � UY\ · ;�·�É�� Ñ Í� Ñ � � Í [�QSM/OaPBLNU�oBO f ¼�86j�<�h T�[K� 8 � ÷2j�<�f ¤¶h � Ñ
� M/O¡U�V/U�Q�U©WXT®`�[KV/]�U�QSU�[KV0U�oeWÜoFQSO�WX]�Z¤oBQSW�QSO,o�[KT�p�QSU�[KV¨LNM/U�`�M^o�M/[Xp/T�]^¢=O,O�°�WX`�QST�Z0��P�O�oBO�PFµKO�] H� O�`�[X�R�/p	QSO¡Q�M/O
o�[KT�p�QSU�[KV§p/V�QSU�T C,h � Ñ � o�p/o�U�V/�·¬ h3ÍX�K� p/V/UY\n[KP�� �,O�o�MÛ�A[KU�V�Q�o H·d V[KP�]/OaPRQ�[�]/O��,[KV/oFQSP�W�QSO�QSMcW¥Q¡QSM�O�oBQ�OsWX]	ZäoFQ�W�Q�O�U�o,U�V�]/O�Oa]«�¡W�U�V�Q�WXU�V/O�]2p/�äQ�[�PB[Kp/V/] ± [X�O�P�PB[KP�t£L�O´p/o�O´oBU�V/�KT�O��/PBO�`�U�o�U�[KV£t£]/[Xp/¢/T�O_��P�O�`aU�oBU�[KV0WXV�]¤¦�pcW�]/P�p/��T�O´�/P�Oa`�U�o�U�[XVªQS[
�AO�PB\n[XP��QSM/ON`�[X�R�/p	Q�W�Q�U�[KV£tXWXV/],o�M/[4LÚQSM/O[­ ù O�P�PB[KP�o9\n[XP�QSM/ON`aO�T�T	]/O�V�o�U�Q@Z m¤8 V/[XQ�OXü m U�V_QSM/U�o9`sW�o�ONU�oWÊ]/U�o�`a[KV�QSU�V�p/[Xp/o�\np/V/`aQ�U�[KV½Ê < W�V/],Q�M/ON�=[X�/p/T©W¥QSU�[XV�¯cp	° m=: U�V � WX¢/T�O G�H ��\n[KP9Q�M/O�oBO�]/UY��OaP�OaV�Q�/P�Oa`�U�oBU�[KV�o Hr� Oe`�WXV�`aT�OsW�P�T�Z�o�O�OÊQSMcW¥Q�Q�M/OË­ ù OaP�PB[KP�o�WXP�OeW�Q�QSM/OÊT�O�µKOaTz[�\�P�[Kp�V/] ± [��0O�P�PB[KP�o\n[KPN]/U��=O�PBO�V�QN�/P�Oa`�U�o�U�[XV/o�t/µXO�P�UY\DZ
U�V/�_QSM�OÊoFQSO�WX]�Z�oBQSW�QSOb`a[KV/o�OaPBµ�W�Q�U�[KV H� M/OÆo�O�`a[KV/]¨O�°/W��R�/T�OÆU�o�Q�[¡QSOaoBQ­Q�M/Oe�/\DQ�Mª[KPB]/O�P�WX`�`ap/PSWX`�Z�\n[KP�o��,[
[XQSM¶o�[KT�p�QSU�[KV/o�tÝ\n[KPLNM/U�`�MÜL�OiQ�W�ÉXObQSM/ObU�V�U�QSU�WXTÝ`�[KV�]/U�Q�U�[KV/oNW�o

m�8D;gf���<�h � ÷Ú� Ñ �_`�[Ko 8�ª£;=<�f :®8n;gf��K<�h}��f ;�Ì � y � f � �
LNU�QSM j�8n;=<�h�§ ½ ù�Í | I f ¼�8ëja<�h T�[K� 8 � ÷Úja<�f ¤ªh��



ÍXå
� WX¢�T�O G/H �
ü²­ ù O�PBP�[KPBo,\n[XPR]/UY��OaP�OaV�QR�/PBO�`�U�o�U�[KV/o´\n[KP,Q�M/OÜoBQ�W¥QSU�[XVcWXPBZÛoB[KT�p	QSU�[XV2U�VÚoBO�`�QSU�[XVG/H � H©��H ­ ù O�P�PB[KP��P�O�`aU�oBU�[KV m m=:o�U�V/�KT�O I	H��XG���±{�KI �	H � ÈX�9±@��I]/[Xp/¢/T�O � H�� � ��± � Í �	HJåKÈX�9± � È¦
p/WX]/P�p��/T�O å�H � �K��±w��G � H©� � �9±i�XG
LNU�QSM¡We�AO�PBU�[
]/U�`N¢A[Kp/V/]cW�PBZ´`�[XV/]/U�Q�U�[KV H^Î U�V/`�O�QSM/O�O�°�WX`�Qro�[XT�p�Q�U�[KV,U�o�V/[XQ�É�V/[4LNV�O�°	�/T�U�`�UYQSTYZ\n[KP�Q�M/U�oN�/PB[K¢/T�O��Üt/L�OÊp/o�OÊQSM/OÊoSW��ROb�/\DQSMÜ[KPB]/O�P �����­� o�`�M�O��,OeLNU�Q�M²¬ hÌÍ � � � �=[XU�V�QSoQS[
`�[X�R�/p	QSO_W�PBOa\nO�PBO�V/`aO´o�[KT�p�QSU�[KVªWXV�]ªQSP�O�W�QiUYQiWXo­Q�M/O�O�°�WX`�Qbo�[KT�p�QSU�[KV�LNM/OaV0`�[K�,�/p�Q�U�V/�QSM/O�V�p/�ROaP�U�`sWXTcOaP�P�[XP�o H9ß U�VcW�T�QSU��RO C�h}� Ñ Í > U�o�p/o�Oa]RQS[eWsµK[KU�],Q�M/ON]/OaµXO�T�[K�/�,O�V�Q�[�\£o�M�[	`�É�o H� WX¢�T�O G/H�� `a[KV�Q�WXU�V/o­QSM�Ob­ ù O�PBP�[KPBoeW�V/]0V
p��ROaP�U�`�WXT9[KPB]/O�PBob[X\rW�`�`�p�PSWX`�Z H_� O´`�WXV0`�T�O�WXP�TYZo�O�ObQSM/W�QN�/\DQSM�[KPB]/O�P�WX`a`�p/P�WX`aZ�U�oNWX`�M/U�O�µKOa]¶\n[KPrQ�M/U�ouO�°/W��R�/T�O H
� WX¢�T�O G/H�� ü°­ ù OaP�PB[KP�o´WXV�]2V�p/�,O�PBU�`�WXTr[KPB]/O�PBo,[�\­WX`a`�p/P�WX`aZ�\n[KP�QSM/O
O�°�WX�R��T�O
U�V§oBO�`�QSU�[XVG/H � H©��H ¢cWXT�WXV/`aO�] �����­�� p/�Æ¢=OaPu[X\ m m=:�A[KU�V�Q�o ­ ù O�PBP�[KP [KPB]/O�P ­ ù O�PBP�[KP [KPB]/O�P� � � H�� � ��±{�X� � Í	H�åKåK��±{�X�G�G�� � H��9ÍX��±{�X�G� �	H � å I	HJIX�K��±{�X�XG � HJåKÈÃK� � H�� � ��±{�X�XG �	HJ�K� � H���IX��±{�X�XG � HJÃ9Í� ÈK� È�HgÍKIX��±{�X�KÈ G�H©� � Í	H³G�åK��±{�X�KÈ G�H � å� � � � H³GKG���±{�X��I G�H I)Í � H��KÈK��±{�X��I G�H I1�ÈXG�� I	HgÍXÃK��±{�X�Kå Í
HJ� � È�H³G-�K��±{�X�Kå Í
HJ�K�
jlknmok�j ÏÐv&Ñ Ñ
uw|¡ÒÓv»xd VäQSM/U�o¡oBp/¢/o�Oa`aQ�U�[KVäL�Oª`a[KV/o�U�]/O�P´QSM�O�¢cWXT�WXV/`aO�T©WsLNo´\n[KPRW^¦�pcWXoBU�[KV/O ± ]/U��ROaV/o�U�[KVcWXTuV�[Kõ ±õ�T�Oe¯c[4L � � È��ëHb� M/O_�K[4µKOaP�V/U�V/�
O�¦�pcW�Q�U�[KV�o�\n[KP�Q�M/O�¦�pcWXoBU ± [XV/O ± ]/U��,O�V/oBU�[KV/WXTgp/V/oBQ�OsWX]	Zª¯c[4L



ÈK�
QSM/PB[Kp/�KM¶W_]/p/`aQ�[X\zµ�WXPBZ
U�V��_`�P�[Xo�o ± o�Oa`aQSU�[KV�`�WXVÜ¢=O­LNPBU�Q�Q�O�VÜU�V�`�[XV/o�OaPBµ�W�QSU�[KV
\n[KP��æWXo�ü����� ���� 8 ¢-Ô < � ÷18 ¢ : Ô <@|ih��8 ¢ : Ô < � ÷Õ��8 ¢ : û ÷ ö < Ô � | h ö}Ô ~n8D;=<8�Ö Ô < � ÷}8�8�Ö�÷ ö <{: Ô < | h}� 86G/H � È�<
LNM/O�PBOÜQ�M/O�¦
p/WXV�QSU�Q�U�Oao"¢ct : txö«WXV�] Ö h ùû ¢ : û ÷ ø× ½ ù PBO��/PBO�oBO�V�Q¡Q�M/O�]/O�V/oBU�Q@ZXt�µKOaT�[
`�UYQ@ZKt�/P�Oao�o�p�P�O¤WXV/]äQ�[XQ�W�T�OaV/O�PB�XZKt�P�Oao��AO�`�QSU�µXO�TYZ H Ô h Ô 8D;=< ]/OaV/[XQSOao�QSM/O�WXP�O�W�[X\iQ�M/O�`aP�[KoBoo�O�`�QSU�[KV H^Ø U�orQ�M/ObPSW�Q�U�[_[X\®o��AO�`aU��c`bM/O�W�QSo HÇ o�U�V^� � È�� t/L�OeWXP�OiU�V�Q�O�PBO�oBQ�O�]¶U�V��/P�Oao�OaPBµ
U�V/�´QSM�OÊoFQSO�WX]�Z�oBQSW�QSOboB[KT�p�Q�U�[KV

¢ 8D;gf�CB<�hÚÙ¢ 8n;=<�f ö 8n;gf�CB<�hÛÙö f WXV/] :®8n;gfBCB<�h}� 86G/H � IK<
LNM/O�PBO Ù¢ 8n;=< U�o�WXVªWXP�¢/UYQSP�WXPBZ
\np/V�`aQSU�[KVªU�V ; WXV/] ÙöªU�o­W,`�[KV�oBQ�W�V�Q H­� M/O�oBO�`a[KV/]0`�[KV�]/U�Q�U�[KVU�V 86G/H � IK< d ù À ö hÚÙö
U�o¡[�\iQSM/O�\n[XP�� 86G/H �G� <�H1� M�Oª�cP�oFQ
WXV/]«Q�M/U�PB]ä`a[K�R�A[KV/OaV�QSo�[X\iQ�M/O�oB[Kp/PB`�OªQSOaP�� WXPBO ��H� M/O�o�Oa`�[KV�]ª`�[K�,�A[KV/O�V�Q�[X\9QSM�OeoB[Kp/P�`aOÆQSOaP��úU�o�WXT�P�OsW�]�Z
U�VÜQSM/OÊ\n[KP�� [�\ 86G/H���< LNU�Q�M > ù h> ù 8 d ù <�h ö¶WXV/] C ù h Ô 8n;=<�H� O�V/[4L�oBM/[4L�Q@L�[�V�p/�,O�PBU�`�WXTKO�°�WX�,�/T�O�o£QS[u]�O��,[KV/oBQ�PSW�Q�O9QSM/O9��\DQSMb[KP�]�O�P£L�O�T�T�¢/WXT©WXV�`�O�]�cV/U�Q�ON]/U��=O�PBO�V/`aO �����­� o�`�M/Oa�RON\n[KP 86G/H � È�<�H�� M/ON�cPBoBQ�O�°�WX�,�/T�OuU�o�QS[iQSOaoBQ�QSM/Ou�/\DQ�MR[KPB]/O�PWX`�`ap/PSWX`�ZÆ\n[KPzo��,[
[XQSM�oB[KT�p	QSU�[XV/o�t�\n[KP®LNM�U�`�M�L�O�Q�WXÉ�O�QSM�O�`�PB[Ko�o�o�O�`�QSU�[KV´WXP�O�W�WXV�]�QSM/O�U�V/UYQSU©W�T`�[KV/]�U�QSU�[KV/oNWXo
Ô 8n;=<�h � ÷ o�U�V û 8�ª£;=<�f ¢ 8n;=<�h `a[Ko 8 o�U�V 8 � ª�;=<�<�f :�8D;=<�h}��f Ö�8n;=<�hÂ§AÜÞÝÅß í ûnà |�ïLNU�QSM´�AO�PBU�[
]/U�`�¢=[Kp�V/]cWXPFZ�`�[XV/]/U�Q�U�[KV�o HzÇ o�¢AOa\n[KPBOXtKL�O�`a[K�,�/p�QSOrWbPBOa\nOaP�O�V�`�ONo�[KT�p�QSU�[KV�p/oBU�V/�QSM/O,oSWX�,O´�/\DQSM¤[KP�]�O�P ������� o�`�M/Oa�RO,LNU�Q�Mz¬ h � � � G�� �=[XU�V�QSo H�ß U�VcWXT9QSU��RO_U�ob`�M/[Ko�OaVWXo C�h?� Ñ � Í > LNM/OaV¶QSM�OeoB[KT�p�Q�U�[KV�U�o�oFQSU�T�T£oB�R[
[XQSM H�� WX¢/T�O G�H�G `�[XV�QSWXU�V�o�Q�M/OË­ ù O�P�PB[KP�o�WXV�]



È �
V
p��ROaP�U�`�WXT/[KPB]/O�PBo�[X\=WX`�`ap/PSW�`aZ H®� Ou`�WXV´`�T�O�WXP�TYZÆoBO�OuQSM/W�Q9�/\DQ�M,[XP�]/OaP�WX`�`ap/PSW�`aZ_U�o�WX`�M/U�OaµKOa]\n[KPuQSM/U�ouO�°�WX�,�/T�O H
� WX¢�T�O G/H³G ü°­ ù OaP�PB[KP�o´WXV�]2V�p/�,O�PBU�`�WXTr[KPB]/O�PBo,[�\­WX`a`�p/P�WX`aZ�\n[KP�QSM/O
O�°�WX�R��T�O
U�V§oBO�`�QSU�[XVG/H � H�G/H ¢cWXT�WXV/`aO�] �����­�� p/�Æ¢=OaPu[X\ ¢-Ô ¢ : Ô Ö Ô�A[KU�V�Q�o ­ ù O�PBP�[KP [KPB]/O�P ­ ù O�PBP�[KP [KPB]/O�P ­ ù O�PBP�[KP [KPB]/O�P� � È�H � �K��±{�X�G� ��H�åK�K��±{�X�G� G/HgÍXÃK��±{�K�1�G�� � H � G���±{�X�G� � HJÍ � å�H³G�ÈK��±{�X�XG � HJ�XG Ã�H�åK�K��±{�K��G � H©�KÃÃK� � H � �K��±{�X�XG �	H©�9Í å�HJI � ��±{�X�9Í �	H � Ã Ã�H³G�åK��±{�K�)Í �	H©��I� ÈK� � H�� � ��±{�X�9Í G�H©�KÃ G/HJIXåK��±{�X�KÈ G�H©�XG G/H �G� ��±{�K�XÈ G�H©��I� � � ��H³GKG���±{�X��I G�HJÃKÃ � H�ÈK�K��±{�X��I G�HJå � � H³G��K��±{�K�KI G�HJÃ�IÈXG�� � H��XG���±{�X�KÃ Í
HJ�XG Í	H��KÃK��±{�X�Kå G�HJåKÃ G/H � åK��±{�K�Xå Í
HJ�G�

� M/Ob�/p�P��A[Ko�OÊ[X\zQSM/Obo�Oa`�[KV�]¶QSOaoBQ�`sW�o�ObU�orQ�[,oFQSp/]	Z
QSM/Ob`�[XV�µXO�PB�KO�V/`aOÆU�V�Q�U��,O�QS[4L�WXP�]�ooBQSO�WX]�ZÊ¯c[4L H Ù�P�[X�=[KoBO�]�¢�Z Ç V�]/O�PBo�[KV�U�V�� � � tXUYQ®U�o®`a[KV/`aO�P�V�O�]ÆLNUYQSM�W�`�[KV�µXO�P��XO�V�Q ± ]/U�µXO�P��XO�V�QV/[Kõ�õaT�Oi¯c[4L}LNUYQSM¶W_�cWXPSW�¢=[KT�U�`�WXP�O�W,]/U�oBQ�P�U�¢�p�QSU�[KV£t�LNM/U�`�MÜU�oN�KUYµKO�V�¢�Z
Ô 8n;=<�h � ÷ � Ñ � 8D;¡y � Ñ ÍK< û f �:É«;²Éá� Ñ 86G/H � Ã�<

� M/OeoBMcWX�AOb[X\®Q�M/U�oNoBO�`aQ�U�[KV�U�ouU�T�T�p/oBQ�PSW�Q�O�]
U�V ß U��Kp/PBO G/H���H� M/ObU�V/U�Q�U©WXTA`�[KV�]/U�Q�U�[KV/oNW�P�O­Q�W�ÉXO�V�WXo
¢ 8n;gfS��<�h � f :®8D;gf���<�h1� WXV/] ö 8D;gf���<�h � Ñ

� M/O
¢=[Xp/V/]cWXPFZ�`a[KV/]/UYQSU�[KV/o�W�P�O¡QSWXÉXOaVÛWXo � ¢cW�P�[X\N�/PBO�o�oBp/P�OÜW�QeQSM/O¡T�Oa\DQ�t ��H�È�IXÃXG ¢cWXP�[�\�/P�Oao�o�p�P�O­W¥Q�QSM/ONP�U��KM�Qst�WXV�] �X�K�Gâãh [X\=Q�O��,�=OaPSW�Q�p/P�O�W�Q�¢A[XQ�M,OaV/]/o H�Ç oBM/[
`�É�U�o�OaoBQ�W�¢/T�U�o�M/Oa]U�V/oBU�]/OÊQSM/O���U��AOXt£W�V/]�QSM�O�O�°�WX`�Qio�[KT�p�QSU�[KV¶\n[XP�QSM�U�o�t=W¡oFQSOsW�]�ZªoFQ�W�Q�OXt�`�WXV¨¢AO�OsWXoBU�TYZ�`sWXT�`�p ±T©W�Q�O�] H«d V¤QSM/U�oe`�WXo�O�t�QSM/O ß P�[Kp�]/O¡V�p/��¢AO�P]äbÄ hæ:½å�j U�V/`aP�OsW�o�O�oÊQS[�WÜµ�WXT�p�O,T�WXP��XO�PiQSMcW�V[KV/OXtÝW�V/]ÜQ�M/O�VÜ]/Oa`�P�O�WXo�Oao�Q�[,T�O�oBoNQ�McWXVÜ[KV/O H



È �

distance x

se
cti

on
A(

x)

0 1 2 3
0

2

4

6

8

10

ß U��Kp/PBO G/H©� ü � M/OeoBMcWX�AOb[X\9W_`a[KV�µKO�PB�KO�V�Q ± ]/UYµKO�PB�KO�V�Q�V/[Kõ�õaT�O H
� M/O¤`�[X�R�/p	Q�W�Q�U�[KV�U�o
�AO�PF\n[KP��,O�]�p/oBU�V/��¬ h � �K� �A[KU�V�Q�o H � M/O¤�/P�Oao�o�p�P�O¶ö 8n;=< U�o�/T�[XQBQSOa],U�V ß U��Kp�P�O G/H³G tKLNM/U�`�MRoBM/[4LNo�µXO�PBZ´�X[	[
],WX�KP�OaO��,O�V�Q�LNU�Q�M´Q�M/O�WXVcWXTYZ�QSU�`�WXT�oB[KT�p	QSU�[XV H� M/O�V�p/�,O�P�U�`sWXTgPBO�o�[XT�p�Q�U�[KV¶U�oNµKO�PFZ��X[	[
]¶LNUYQSM/[Kp	Q�[KoB`�U�T�T©W¥QSU�[XV/o�t/µXO�P�UY\DZ
U�V/�,QSM/OeO�o�oBO�V�QSU�WXT�TYZV/[KV ± [Ko�`aU�T�T�W�QS[XPBZR�/P�[K�AO�PFQ@Z
[X\zQSM/Ob�,[	]�U��cOa] ��������± Þ ß oB`�M/O��,O H

jlknmoknæ ç·x�véèêsDt^��|�ÒÓvyx
� M/Oª]�Z
VcWX�,U�`aoR[�\­¯cp/U�]/o¡`a[KV/o�U�oBQ�U�V/�^[X\io�O�µKOaPSWXT�¯cp/U�]Ú`�[K�,�A[KV/O�V�Q�o¡U�o,[X\i�XP�OsW¥Q¡U�V�Q�O�PBO�oBQU�V«W¤LNU�]/O¶PSWXV/�XO¶[X\b��M�Z
oBU�`sW�T�¯c[4LNo HÂd VäQ�M/U�oRo�p/¢/oBO�`�QSU�[XVäL�OªWXP�O¶U�V�QSOaP�O�oFQSOa]«U�VäW^¯c[4L�R[
]/O�Tc\n[KP�QSM�O�`�[X�R�/PBO�oBo�U�¢�T�O�� ± µXO�T�[
`�UYQ@ZR� ± ��P�O�oBo�p/PBO­oBZ
oFQSO�� � ��I t	� È�� t
LNM�U�`�M�U�o�oBp/U�QSWX¢/T�ONQS[]/O�oB`�P�U�¢=OiT�U�¦�p/U�]¡o�p�o��AO�V/oBU�[KV/oNW�V/]
¢/p/¢/¢�T�Z,¯c[4LNo H�� M/O­¢cW�T©WXV/`aO­O�¦�pcW¥QSU�[XV/ouWXPBO�LNP�UYQ�Q�O�V�\n[KP



ÈG�

distance

pr
es

su
re

0 1 2 3
0

0.2

0.4

0.6

0.8

1

1.2
exact value
numerical value

ß U��Kp/PBO G/H³G ü Î QSO�WX]�Z�oFQ�W�Q�OÊ��P�O�oBo�p/PBOÊ\n[XPrQSM/ObV/[Kõaõ�T�Ob¯/[�L H
QSM/OÊU�V/]�U�µ
U�]/p/WXT=��McWXo�Oao�üëììììììììììììí

dGî.¢GîdGî.¢Gî : îdGî Ö îd-ï�¢-ïd-ï�¢-ï : ïd-ï Ö ï

ðAññññññññññññò �
÷

ëììììììììììììí
dGîR¢Gî : îdGî 8 ¢Gî : ûî ÷ ö}î <: î�dGî 8óÖ î ÷ ö}î <d-ï�¢-ï : ïd-ï 8 ¢-ï : ûï ÷ ö
ï <: ï d-ï 8óÖ ï ÷ ö
ï <

ðAññññññññññññò |
h 86G/H � å�<

ëììììììììììììí
�ö Ð 8 dGî <{|�÷ ô®8n: ï y§: î <g÷ dGî`¢Gî �: Ð ö Ð 8 dGî <@|r÷�ôÝ: Ð 86: ï y§: î <x÷öõ ö Ð 8 ö
ï y ö}î <x÷ dGî.¢Gî : î ��ö Ð 8 d-ï <{|�y ôz86: ï y�: î <x÷ d-ï�¢-ï �: Ð ö Ð 8 d-ï <{|�y�ôc: Ð 8n: ï y§: î <�y%õ ö Ð 8 ö
ï y ö}î <g÷ d-ï�¢-ï : ï �

ðAññññññññññññò
f



ÈXG
`�[Kp/��T�O�]�LNU�Q�MÜWXV�W�]/]/U�Q�U�[KV/WXT�Oa¦
p/W�QSU�[KV
\n[KPrQSM/OiµX[KT�p/�,O­\nPSW�`aQSU�[KV

8 d-î < � ÷Û: Ð 8 dGî <@|ihÓy2õ�8 ö
ï y ö�î < 86G/H � ��<
WXV/]�QSM/OÊWXT��KO�¢/P�WXU�`�P�O�T�W�QSU�[KV�\n[KPrQ�M/OiµK[KT�p/�RO­\nP�WX`aQ�U�[KV�o

d-î ÷ d-ï h � Ñ
� O�PBOXt�d ¼ t�÷ ÌÚø)ù{fB��ú U�o,QSM/OÜµK[KT�p/�RO�\nPSW�`aQSU�[KVä[�\­QSM/OP÷ ± Q�Mä�/McW�o�OXt�WXV�]û¢ ¼ t : ¼ t Ö ¼ hùû ¢ ¼ : û¼ ÷ ø`ü× ü ½ ù ]�O�V/[XQ�O
U�Q�o�]/O�V�o�U�Q@ZXt�µXO�T�[	`aU�Q@Z§W�V/]ÛO�V/OaP��XZXt�PBO�o��AO�`�QSUYµKO�TYZ H�ô U�o_WªµXO�T�[
`�UYQ@ZP�O�T�W¥°�W�QSU�[KVb�cWXP�WX�RO�QSOaP®W�V/] õ U�ozW���P�O�oBo�p/PBO�PBO�T©W�°/W¥QSU�[XVÊ�/WXPSWX�,OaQ�O�P H®� M/O�`�T�[Ko�p/PBO�O�¦�pcW�Q�U�[KV/o\n[KPuQSM/ObU�V�Q�O�PB\6W�`�Oi�/PBO�o�oBp/P�O�ö Ð WXV/]�QSM�OÊU�V�QSO�PF\6WX`�OiµXO�T�[
`�UYQ@Z : Ð WXPBO

ö Ð h dGî@ö}î ÷ d-ï ö}ï f : Ð h dGîR¢Gî : î ÷ d-ï�¢-ï : ïdGî`¢Gî ÷ d-ï�¢-ï Ñ
d \zQSM/Ob�KP�Wsµ	UYQ�W�Q�U�[KV
O���Oa`aQ�U�ouU��KV/[KPBO�]£t�[KV/OioBQSW�QSU�[KVcWXPFZ�oB[KT�p�Q�U�[KV�\n[XP 86G/H � å�< U�ou�KU�µXO�V�¢�Z=ü

¢Gî h�Ù¢ ù 8n;=<�f ¢-ï h�Ù¢ û 8D;=<�f : î h1: ï h���f ö}î h ö
ï hÚÙö 86G/H � � <
LNM/O�PBO Ù¢ ù 8D;=< W�V/] Ù¢ û 8D;=< WXP�O´WXPB¢/U�Q�PSWXPFZ�\np/V�`aQSU�[KV/ob[X\ ; WXV�] Ùö¤U�obW�`�[XV/oBQSWXV�Q H_� O_L�[Kp/T�]T�U�É�O_QS[Ü�/P�Oao�O�PFµKO¡Q�M/U�oboFQSOsW�]�Z¤oBQ�W¥QSO´o�[KT�p�QSU�[KV0O�°�WX`�QST�Z H086G�H � � < `sWXV^`�T�O�WXP�TYZª¢AO,LNPBU�QBQSO�V¤U�VQSM/Ob\n[KP��k[X\ 86G/H �G� < ü

d ù À ö Ð hÚÙö f d û À : ï y§: î h}��f d�ý À ö
ï y ö}î h}�	f dGþ À : Ð h}�
WXV/],M/O�V/`aO�Q�M/ONo�[Kp�P�`�ONQSOaP��,o�WXP�ONWXT�P�O�WX]�Z�U�V_QSM/Ou\n[KPB� [X\ 86G/H���<�H�ß [KP�O�°�WX�,�/T�O�tKQSM/ONoBO�`�[XV/]`�[K�,�=[XV/O�V�Q�[X\zQSM/Obo�[Xp/P�`aOÊQ�O�P��æU�ou[X\zQSM/Oi\n[KPB� 8nG/H©�K< LNU�QSM > ù h > ù 8 d ù <�h ö Ð t C ù h d-î 8D;=< t> û h > û 8 d û <�hÕô®8n: ï yÚ: î < t C û h ;
ÿ QSM/O�Q�M/U�PB]¨`�[K�,�=[XV/O�V�Qi[X\�Q�M/O�o�[Xp/P�`aO´Q�O�PB� U�o­[X\�QSM/O\n[KP�� 8nG/H©�K< LNUYQSM > ù h > ù 8 dGþ f d ù <ehæ: Ð ö Ð t C ù h dGî 8n;=< t > û h > û 8 dGþ f d û <Êh�ôc: Ð 86: ï y«: î < tC û h�; t > ý h > ý 8 d ù f d-ý <�h¦õ ö Ð 8 ö
ï y ö�î < t C ý h�;
ÿ OaQ�` H



� � ��� ���	� 

� ��
 � � ��� �	� ��������� ������� �����  � � � ���
! " ��# $ � % & � '(�)� �*$ ��+ ��� �
, - . / �0�1� " � + 2 " � � � ����+3+ " 2
� 4 � ���1� " � � � ' 4 +5����$ + 6 � �1� ' " # �����
7 �	�8$ +
d:9<;>=@?BADCE=GFIHJ;>KMLONQPRKTS@KOAU?WVI9)PXKOYWY ¢ FIYZF[9@CMKOS)\G9@?];>K_^I`aYWbdceKgf�hjilkmF[9@Son2hÓeqpr\G9@?];>KKMYWKOceKO9s;tcuKO;>=d`JS@Awvx`aLw;>=@KyA>FIcuKzCOYZFIA{A|`[v ¢ FIYWFI9@CMKyYZF}PwA|FIAl?B9T~X=GFIHJ;>KML�ßG`ab@LM�[d:9 Î�KMCO;U?W`a9
ÍJ� � NQPRK�S@KMA{CMLU? ¢ K�;U=@KTCMYWFIAUA�`[v ¢ FIYZFI9dCMK�YWF�PwA�bd9@S@KML�CO`a9@A{?WS@KOL>F[;U?W`a9oFI9dS�S@KO^IKMYW`IH�PRKMYBY]�¢ FIYZF[9@CMKOS_\G9@?];>K�^a`IYWb@cuK�f�hjilk�AUCE=@KOceKOAMN�Pw=@?WCE=5F[;w;>=@K�A>FIcuK�;>?BceKqFIL{KyVIKM9�b@?W9dKMYB��=@?WVa=`aLUS@KOL�FICOCMb@LUF[;>K_vx`aLu;U=@K5VIKM9@KOL>FIYQAU`aYBbd;>?B`a9@AO����=dK5PXKOYWY�� ¢ FIYWFI9@COKMS8VaKM9@KOL>FIYB? õ F[;>?B`a9�`[vt;>=@Kn2hÓeqp�AUCE=@KOceKOA�?WAXHdLUKMA{KM9s;>KOS_?B9«ÎJKOCO;U?W`a9�ÍJ� � �Ád:9gÎ�KMCO;U?W`a9�Í��©�dN�PRK�Va?B^IKlAUK�^aKOL>FIY�K��dFIceHdYWKMA?W9gFIH@H@YB?WCMF[;>?B`a9@ARPw=d?WCE=�v�FIYWY�?W9s;>`�;U=@KqC}F[;UKMVa`aL���`Iv ¢ FIYWFI9@COK�YZF}PwA�S@?WA{CMb@A{AUKOS5?W9LÎJKOCO;U?W`a9�ÍJ� � NFI9@S5A{=@`�P�AUKOYWKMC�;>?]^aK�9�bdceKOLU?WCMFIY�LUKOAUb@Y];>AQ?W9�`a9@KyFI9@Sg;:PX`eS@?WcuKM9dAU?W`I9@A�;>`uS@KMcu`a9@A�;>LUF[;>Kq;>=@K¢ KO=GF}^J?B`aLz`[vw`ab@LyPRKMYBY ¢ FIYZFI9dCMKMS�\@9@?B;UKu^I`aYWb@cuKef�h�ilk�A{CE=@KMcuKMA�FI9dS1n2hÓeqp�AUCE=dKMcuKMAMN^aKML{?Bv ��?W9dV�=@?WVI=¡`aL{S@KMLzFICMCOb@L>FIC��aN¢;U=@KePRKMYBY ¢ F[YZFI9@COKMS�HdLU`aH�KML�;:�aN�FI9@S¡Va`J`�S3LUKMA{`aYWbJ;>?W`I9�vx`aL

È9Í



ÈKÈ
AUcu`J`I;U=gFI9@SgS@?WA{CM`a9s;>?B9�b@`ab@AwAU`IYWbd;U?W`a9@AO�
£°O�¤ ¥�_baPc»\�¦�§PY[\ÁWA_ a _u¨ ©�ªDVXV¬«²ZËVAZ�aPYwª�­ ®·aPW`\�ª ¯b_ V}§T° ª± ²	³ ´ cÁYRµ�ª�° ªêc
d:9�;>=d?WAqAUKOCO;>?B`a9�N¶PXKuS@KMA{?WVa9¡FgVIKM9�b@?W9dKe=@?BVa=�`aLUSdKMLq\G9@?B;UK·^a`aYBb@ceK·f�h�itk¸A{CE=@KMcuKevx`ILyFCMYZF[AUAz`[v�VaKO9@KMLUFIY ¢ FIYZF[9@CMKuYZF}PwA¡8 � � �º¹ �ef¡K�Pw?WYBY�CM`a9@COKM9s;>LUF[;>Ke`ab@L�S@?WA{CMb@A{AU?B`a9¡`a93;>=@Ku`a9@KS@?WcuKM9@A{?W`a9@FIYRCMFIAUK¨8 � � � ¹ �3p�KM9dKML>F[YW? õ F[;>?B`a9�;>`5;U=@K�c�b@Y];>?]�»S@?WcuKM9dAU?W`I9GFIY�CMFIAUK¤8 � � �º¹ CMFI9 ¢ KS@`a9@K�?B95A{`aceK�AU?];>bGF¼;>?W`I9@AMNGvx`aLQK��dFIcuH@YWK�;>=@KyC}FIA{KMAtSd?WAUCOb@AUA{KMST?B9 �¾½ ÈdN ½�¿ �óÿ�PRK�H@L{KMAUKO9s;t;>=@KS@KO;>FI?WYBA�vx`aL�;>=@K�;:PR`eSd?WcuKM9@A{?W`a9GF[YÀAU=@FIYWYB`ºP�PXF[;>KOLQKOÁ�bGF[;>?B`a9@Aw?W9LÎJKOCO;U?W`a9�ÍJ���d� � �ktb@L�cDFI?B9z` ¢�ó KMCO;U?B^IK�?WA¶;>`tH@L{KMA{KML{^IKwCMKML�;EFI?B9�A{;UK}FISJ��A{;>F[;>KXAU`aYBbd;>?B`a9@AÂPw=@?WYBKXceFI?W9s;EF[?W9@?B9@V=@?WVa=u`aL{S@KMLjFICOCMb@LUFICO��vx`aL�VaKO9@KMLUFIYGAU`aYBbd;>?B`a9@AO����=@KQcDF[?W9�?WS@KMF�?B9e~X=GFIHd;UKMLj��=@LUKOKtFI9@SRßG`ab@L;>`�S@KMA{?WVa9eFqPRKMYBY]� ¢ FIYZF[9@CMKOSu=d?WVa=�`aL{S@KML�\G9@?];>KwS@?]ÃÀKOLUKM9dCMKwf�hjilkÄAUCE=dKMcuKl?WA¢;U`ySdKMCM`IceH�`aAUK;>=@KeAU`ab@L{CMKu;>KML{cÅ?W9s;>`_F_A{b@cÅ`Iv�A{KO^aKOL>FIYj;>KOLUcuAMN�KMFICE=�`IvRPw=@?WCE=¡?WAqS@?WA{CML{KO;>? õ KOS�?W9@SdKMH�KM9J�S@KM9s;>Y]�zbdAU?W9dV�F|\G9@?];>KjS@?BÃ�KML{KM9@COKXvx`aL{c�b@YZFwCM`I9@AU?BA{;>KO9s;¢Pw?B;U=z;>=GF¼;¢`IvÆF[H@H@LU`}�J?WceF[;U?W9@Vw;>=@KRÇGbJ�S@KML{?B^[F[;>?]^aKq;>KOLUcuAl?W9�;>=dKzCM`I9@AUKOL{^[F[;>?B`a95YWF}Pq��f¡K�vx`aYWYB`ºPÈFeA{?Wcu?WYZF[L�?WS@KMFu=dKMLUK�FI9@S5SdKMCM`Ic��H�`aA{K�;>=@K�?B9�;UKMVaLUFIYÀ`[v�;U=@K�AU`abdLUCMK�;UKMLUc�?W9s;>`uF�A{b@c�`Iv¶AUK�^aKOL>FIY�;>KOLUcuAMNd;U=@KM9gCM`IceH@bJ;>K�K}F[CE=`Iv�;>=dKMcÉ?W9�F�P�F}��CM`I9@AU?BA{;>KO9s;zPw?B;U=3;U=GF[;�`IvXCM`acuH@bd;U?W9@V�;>=@KuCM`ILULUKOAUH�`a9@S@?B9@V�ÇGbJ��;>KOLUcuAM�f¡KQ\GLUA�;XCO`a9@AU?BS@KML�;>=dK|CMFIAUKQ;>=GF[;�8 � � � ¹ ?BARFqAUCMFIYZF[L ¢ F[YZFI9@COKwYZF}Pq�¢��=@K|C}FIA{K|`Iv�A{��A{;UKMcuARPw?WYBY¢ KqK��JH@YB`aLUKOS_YWF[;>KOLM�f�K�FILUK�?B9�;UKML{KMA{;UKMS_?W9�H@LUKOAUKOL{^�?W9@VuK��dFIC�;>Y]��CMKOL{;EF[?W9�A{;UK}FISd��A�;EF[;UKqAU`aYBbd;>?B`a9@Au:5`[vu8 � � � ¹ üÊ 86:ÂË�; ¹ÍÌlÎ�Ï 8n:¶ËB; ¹ Ñ 8·ÍJ� �º¹
ÇlAz?B9 �¾½�¿ �ÐN�PRKDceF É KeA{`aceKeFIA{AUb@cuHd;>?B`a9@A�`a9�;U=@KuKMÁ�bGF[;U?W`a9«8 � � � ¹ FI9@S3;>=@KeA{;>KMFISd�3A{;>F[;>KAU`aYBbd;>?B`a9�:5`Ivr8 ½ � �º¹ ;U=GF[;�PRKzFIL{K�?W9s;>KOLUKOA{;>KOS_;U`uHdLUKMA{KML�^aKzK��dFICO;UYB� üÑ �X�}Ò¶Óz� ��Ô ÿ���Õ 	��
	ó�Û��Ö Î ' + Î�×�Ï10�' + × + Î!'4� �657+ëÔ � Ö^: � �²9Í×-= Ø.@²+ Ö × +�Ù Î�×XØSÎ ÔDÖ
+ Î�ØSÎ ' + Î�Ï + �



È ¿
* Ø�Î '4Î�ØR/XÎê'�× +6Ô 'nÌrÎ ' Ú 8n:ÂË�; ¹ À :�÷ ö 8n; ¹Û 8D; ¹ Î0Ü�Ý¼Þ�ßMà Ú Þ�à 8·ÍJ� � ¹� �¥Øê'4�¼á¡Îlâ Ö � Ù�Ök�R5	ÖÀã.+6Ô � Ö ' ö 8D; ¹ × Ö Ï Û 8n; ¹ =Ñ �X�}Ò¶Óz� ��Ô ÿ���Õ 	��
	Wä ��Ö Îl'4� 5 Ø ã Î + Î�Ø�á Ï 8n:¶ËB; ¹ ÔDÖö9ÍØ-=?>A@Dã × Ö ,�ÎÆÏ
Î ã �¼á * �4'4Î�Ï¡×)'

Ï 8n:¶ËB; ¹�Î » ¿ ß ¿ 8 Ú 86:ÂË�; ¹U¹Jà:å¿ 8D; ¹ 8·ÍJ��� ¹
� �¥Øê'4�¼á¡Îlâ Ö � Ù�Ök�R5	ÖÀã.+6Ô � Ö ' ß ¿ × Ö Ï à ¿ =iQ`I;>K�;>=GF[;­ÇlAUA{b@cuHd;>?B`a9µÍJ� � � � Va?]^aKM9T=dKMLUKz?WAlcu`aL{KzLUKOA{;ULU?WC�;>?]^aKy;U=GFI9�;U=GF[;t?B9�~X=GFIHJ;>KMLßÆ`Ib@LM����=@?BA|?BA|Sdb@K�;U`e;U=@K�FISdS@?B;U?W`a9GF[Y�S@? Å COb@YB;U?WKMAwL{KMYZF¼;>KMS�;>`u;>=@K�\G9@?];>K�^a`aYBb@cuK�vx`aL{c�b@YWF¼�;>?W`I9��f�K3PR`ab@YBSÄYB? É K�;U`�HdLUKMA{KML�^aK�K��@F[CO;>Y]��;>=@K3A{;UK}FISJ�oA{;EF¼;>K3AU`aYBbd;>?B`a9@A�:ÄPw=@?BCE=0AUF[;>?BA{v �ÇlAUA{b@cuHd;>?B`a9�ÍJ� � � � NJvx`aLwF ¢ FIYWFI9@CMK�YWF}P 8 � � � ¹ Pw?B;U=_F·A{`ab@LUCOK�;>KML{c�A>F¼;>?WA�v ��?W9@V_Ç|AUAUbdceHd;U?W`a9
ÍJ� � � � �iQ`ºP	YBKO;�b@A�SdKMAUCOLU? ¢ Kz;U=@K·S@K�;EFI?BYWAl`[v�;>=@K�FIYBVa`aL{?B;>=dc_�Qf¡K�CO`a9@A{?WS@KOLt;>=@K�A{KMcu?]�»S@?WA{CMLUK�;>Kvx`aLUc�bdYZF[;U?W`a9�`[v�;U=@K ¢ FIYZF[9@CMKqYZF}Pææ à Ù: Ð 8 à{¹�Î�ç �À ; Ð 8 Ê 86:®8n; Ð ¾ HI ¹ Ë à{¹�ç Ê 86:®8n; Ð ½ HI ¹ Ë à{¹{¹ ÷ �À ; Ð�è@éxê Ï 86:ÂË�; ¹ æ ; Ñ 8·ÍJ� ½ ¹��=@K�;>?WcuKXSd?WAUCOLUK�;>? õ F[;>?B`a9�?BA¢b@AUb@FIYWY]�yH�KML�vx`aLUcuKMS ¢ �y;>=@K�COYZFIA{AU?WCMFIYd=d?WVa=�`ILUS@KOL�nQb@9dVaK��ihqbJ;U;EFceK�;>=@`�S��ÈëRKOvx`aL{K�A{;>F[;>?B9@V¡`abdLD9�b@cuKMLU?BC}FIYQAUCE=dKMcuKINwPXK5\@LUA{;�H@LUKOAUKM9s;�;U=@K�H@L{`JCOKMS@b@L{K5;>`LUKMCO`a9@A�;>LUbdCO;t;U=@KyH�`a?B9�;:Pw?BAUKq^[FIYWb@KOA ¢ ��;U=@Kyf�h�itk�L{KMCO`a9@A{;ULUb@C�;>?B`a9�H@L{`JCOKMS@b@L{KIN�FI9@Sg;>=@KO9S@KMCO`aceH�`aA{Kz;>=@Kz?W9s;>KOVaL>FIY¶`Iv�;U=@K�AU`Ib@LUCOK�;>KML{cì?B9s;>`�A{KO^aKOL>FIY�;>KML{ceAON�Pw?];>=5;U=@K�` ¢
ó KOCO;U?B^aK·`[vÉ KMKOH@?W9dVu;U=@K�K��dFIC�; ¢ FIYZF[9@CMKtHdLU`aH�KML�;:�DPw?B;U=@`abd;�LUKMSdb@CM?B9@V·;>=@K�=@?BVa=�`aL{S@KML�F[CMCMbdL>FIC���`IvÂ;>=@KAUCE=@KOceK[����=@KwAUCE=@KOceKw?WA¢;U=@KM9·\G9@FIYWY]�z?B9�;ULU`�S@b@COKMS·Pw?B;U=�Fqcu?W9d`aL�CE=GF[9@VaK�`a9·;>=dK�ÇGbJ�·;UKMLUcgNCM`acuHGFIL{KMS�Pw?B;>=�;U=@Kq`aLU?BVa?W9GF[Y�f�h�itk	AUCE=@KOceK[���=@K�\GL{A{;uA{;UKMH)?B9 ¢ b@?WYBS@?W9dV�;>=@KgFIYBVa`aLU?];>=@cm?WA�;U`�L{KMCO`a9@A{;ULUb@C�;¡:AáÐ ¾3HI vxLU`Ic¬;>=@K�Va?]^aKO9



ÈKÃ
CMKMYBYjF�^IKMLUFIVaKMA²Ù: Ð N ¢ ��;>=dKuf�h�itk�L{KMCM`I9@A{;ULUb@C�;>?W`I9¡H@L{`JCOKMS@b@L{KDK��dHdYZFI?B9@KMS�?W9zÎJKMC�;>?W`I9 � � � NPw=@?WCE=uFIL{KX=@?BVa=�`aL{S@KML�FICMCOb@L>F[;UK�FIH@HdLU`}�J?WceF[;>?B`a9@AÂ;>`l;U=@K�K��dFIC�;¢^[FIYWbdK�:®8n; Ð ¾3HI ¹ ��f�K�b@A{KX;>=@KAUcu`J`I;U=@9@KOAUAw?W9@Sd?WC}F¼;>`aL{A�í@î�;>`�cuK}FIA{b@LUK�;>=dK�AUcu`J`I;U=@9@KOAUAw`Iv¶;>=@K�^[FILU?WF ¢ YBK�:Â����=@K�f�h�itkLUKMCO`a9@A�;>LUbdCO;>?B`a95CMFI9 ¢ KqK�^aKM9s;UbGFIYWY]��PwLU?];U;UKM9g`abd;QFIA

: ¾Ð ¾ HI Î î»¼Eï ½�î ¾ ù[ð ¼ Ù: Ð ¾/¼�À�ñ ¾òè 8.Ù: ¹ Ð Ë : ½Ð ¾ HI Î î�½ ù»¼Eï ½�îqóð ¼ Ù: Ð ¾/¼�À�ñ ½òè 8.Ù: ¹ Ð Ñ 8·ÍJ�gÍ ¹
Pw=@KML{K Ä Î ��vx`aL�;>=dKu\@v ;U=¡`aL{S@KML�f�h�itk�F[H@H@LU`}�J?WceF[;U?W`a9�FI9dS�;>=dKeCO`JK Å CO?WKO9�;UA ð ¼ FI9dSóð ¼ S@KMH�KM9@S�9@`a9@YB?W9@KMFILUY]�¡`I9�;U=@K�AUcu`J`[;>=@9@KOAUA�?W9dS@?WCMF[;>`aL{A·?W9s^a`IYB^�?W9@V�;U=@K�CMKOYWY�F}^aKOL>FIVIK�Ù:�Nvx`aYWYB`ºPw?B9@VR8 � � ��ôs¹ ��8 � � �1�º¹ ��õ|KOLUK|PRKl` ¢ ;EFI?B9DFqYW?B9@K}F[Lj`IH�KOL>F[;U`aL ñ áòè 8�ö ¹ 8�YW?B9@K}F[Lj?B9eö ¹ Pw=@?BCE=�?WA` ¢ ;EF[?W9@KOS�vxL{`ac*Ftf�h�itk�LUKMCO`a9@A�;>LUbdCO;>?B`a9·Pw?B;U=�\J�dKOSeCO`JK Å CM?WKO9s;>A ð ¼ C}FIYBCMb@YWF[;>KOS�vxLU`ac	;>=@KCMKMYBY�F�^IKMLUFIVaKMA�Ù:���kt9@CMKlFIVsFI?B9�Ns`ab@LjH@b@L{H�`aA{Kl?BA�;U`y\G9dS�Fy=d?WVa=u`aLUSdKML�\G9@?B;UKQ^I`aYWbdceKwAUCE=dKMcuKvx`aL�FgCOYZFIA{A�`[vXCO`a9@AUKOL{^[F[;U?W`a93YZF}PwA�Pw=@?WCE=3C}F[9�H@L{KMA{KML{^IKD;>=dKuA�;>KMFISd��A{;>F[;>K�A{`aYWbd;U?W`a9Ú8íÍJ� � ¹ ���=@K É KO��?BS@K}F�=@KOLUKw?WA¢;U`�bdAUKw;>=@K·�ÕÔDÖ Î�×XØ `IH�KOL>F[;U`aLUA ñ áòè 8xö ¹ F[9@SuFIH@H@Y]��;>=@KOc�;>`qL{KMCM`I9@A{;ULUb@C�;;>=@Kqvxb@9@C�;>?W`I9@AbÙö Ð FI9@S ÙÛ Ð ����=�bdA

ö ¾Ð ¾3HI Î ñ ¾òè 8AÙö ¹ Ð Î î»¼Eï ½�î ¾ ù[ð ¼ Ùö Ð ¾/¼ Ë ö ½Ð ¾3HI Î ñ ½òè 8AÙö ¹ Ð Î î�½ ù»¼Eï ½�î�óð ¼ Ùö Ð ¾/¼Û ¾Ð ¾3HI Î ñ ¾òè 8`ÙÛ ¹ Ð Î î»¼>ï ½�î ¾ ù ð ¼ ÙÛ Ð ¾/¼ Ë Û ½Ð ¾3HI Î ñ ½òè 8`ÙÛ ¹ Ð Î î�½ ù»¼Eï ½�î óð ¼ ÙÛ Ð ¾/¼ Ñ 8·ÍJ��È ¹
fo?B;>=�;>=dKQL{KMCO`a9@A{;ULUb@C�;>KOSe^[FIYWbdKMA ö áÐ ¾3HI FI9@S Û áÐ ¾3HI NaPRKQ` ¢ ;EF[?W9·;>=@KwH�`a?W9s;:Pw?BAUK�^[FIYWb@K�`[v�Fc8xb�N¾� ¹¢ � Ú 86:ÂË�; ¹ áÐ ¾ HI Î èO÷êùø HI ¾ ø ÷êúø HIû ÷êúø HI ��~XYWK}F[LUYB�IN ö áÐ ¾ HI FI9@S Û áÐ ¾ HI F[LUK�=@?WVa=g`aL{S@KML|FICMCOb@L>F¼;>KzH�`a?B9�;:Pw?BAUKFIH@H@L{`��J?BcDF[;U?W`a9�;U`�;>=@K·vxb@9@C�;>?B`a9�`[v ö 8D; ¹ FI9@S Û 8D; ¹ F[;q;>=@K�CMKOYWY ¢ `ab@9dSGFIL{��; Ð ¾3HI �uõ|KM9dCMKINÚ 8n:ÂË�; ¹ áÐ ¾ HI ?WAwF�=@?BVa=�`aLUSdKMLQFIH@H@L{`}�d?BcDF¼;>?W`I9D;>` Ú 86:®8n; Ð ¾3HI ¹ Ë�; Ð ¾3HI ¹ �iQ`ºPÈFIAUA{b@cuKq;U=GF[;N:_?WA�;>=@KqA�;>K}F[Sd��A{;>F[;>KqA{`aYWbd;U?W`a9�AUF[;>?BA{v ��?W9dV�8íÍJ� � ¹ N@9@FIceKOYB�

:Æ÷ ö 8n; ¹�Î0Ü Û 8n; ¹



ÈKå
vx`aLÂAU`acuK�CM`a9@A�;EFI9s; Ü �»d»vd;U=@KRCOKMYBY�F�^IKMLUFIVaKMA2Ù: Ð N Ùö Ð F[9@S�ÙÛ Ð F[LUK�CM`acuH@bd;UKMSy?W9�;>=@KjA>F[ceK�v�FIA{=@?W`a98�KI�üV@�TF[YWYjCM`acuH@bd;UKMS�K��@F[CO;>Y]�aN�`aLzFIYWY�CO`aceHdbd;>KOS�Pw?B;>=�;>=@K�AUFIcuKD9�b@cuKMLU?BC}FIYjÁ�bGFIS@LUF[;>bdLUK ¹vxLU`acà:ÂN ö 8n; ¹ FI9@S Û 8n; ¹ N@;U=@KM9�PRKyCOYWK}F[LUYB��FIYWA{`·=GF}^aKÙ: Ð ÷ÕÙö Ð Î0Ü ÙÛ Ð
vx`aLe;U=@K5AUFIceKgCM`I9@A{;>FI9s; Ü �¦ÎJ?B9@CMKg;>=@K_LUKOCM`a9@A�;>L{b@CO;UKMS<^[FIYWbdKMA¡:AáÐ ¾ HI N ö áÐ ¾ HI F[9@S Û áÐ ¾ HI FILUKCM`acuH@bd;UKMS�vxLU`Icý;U=@KlCOKMYBYÀF}^aKOL>FIVIKMA�Ù: ¿ N^Ùö ¿ FI9dS�ÙÛ ¿ Pw?B;U=D;>=@K '�×Iá¡Î YW?B9@K}FIL�`aH�KMLUF[;>`ILUA ñ áòè 8xö ¹ NPXK�CMYBK}FIL{YB��=@F�^IK : áÐ ¾ HI ÷ ö áÐ ¾ HI ÎÄÜ Û áÐ ¾ HIvx`aL�;>=@KqA>F[ceK�CO`a9@A{;>FI9s; Ü N@;U=GF[;w?WAON

Ú 86:ÂË�; ¹ áÐ ¾3HI ÎÄÜ 8·ÍJ� ¿ ¹vx`aL�;>=@KqA>F[ceK�CO`a9@A{;>FI9s; Ü �~XYBK}FIL{YB�aNJvx`aLwF·A{;>KMFISd��A�;EF[;UK�A{`aYWbJ;>?W`I9
:5A>F¼;>?WA�v ��?W9@V_Ç|AUAUbdceHd;U?W`a9dAEÍ�� � � � FI9@SpÍJ� � � � Nææ ;Èþ Ê 86:ÂË�; ¹�ç » ¿ ß ¿ 8 Ú 86:ÂË�; ¹{¹Jà ¿ 8n; ¹�ÿÎ Ê 86:ÂË�; ¹:Ìwç » ¿ ß ¿ 8 Ú 8n:ÂË�; ¹U¹Jà å¿ 8n; ¹�Î Ê 86:ÂË�; ¹:Ìwç�Ï 8n:ÂË�; ¹�ÎÄô Ñ
��=@KML{KOvx`aL{KIN Ê 86:ÂË�; ¹�ç�� ¿ ß ¿ 8 Ú 86:ÂË�; ¹U¹Jà ¿ 8D; ¹ ?WAeF�CM`a9@A�;EFI9s;M��f�KgPR`ab@YBS)9@KOKMS<;U`¡CE=@`�`aAUKAUb@?];EF ¢ Y]�08 à ¿ ¹ áÐ ¾3HI N@Pw=@?BCE=_A{=@`ab@YBS ¢ Kq=@?WVI=g`ILUS@KOL|F[H@H@LU`}�J?WceF[;U?W`a9@AR;>` à ¿ 8D; Ð ¾ HI ¹ AUbdCE=_;>=@F[;Ê 8n:AáÐ ¾3HI ¹�ç » ¿ ß ¿ 8 Ú 86:ÂË�; ¹ áÐ ¾3HI ¹ 8 à ¿ ¹ áÐ ¾3HI Î�ÜOÝºÞ�ßMà Ú Þ�à 8·ÍJ��Ã ¹
vx`aL�F¡A�;>K}F[Sd�<A�;EF[;UK�AU`aYBbd;>?B`a9«:oA>F¼;>?WA�v ��?W9@V�Ç|AUA{b@ceHJ;>?W`I9@AvÍJ� � � � FI9@S£ÍJ� � � � �Ðd:9<;>=dKTFIHJ�H@YW?BC}F[;U?W`a9@A�A�;EF[;UKMS�YWF[;>KOLq?W9zÎJKMC�;>?W`I9�ÍJ���dNÂPXKuPw?WYWY�A{H�KOCM?]v �3;U=@KuCE=@`a?WCOKMAy`Ivb8 à ¿ ¹ áÐ ¾3HI ?B9¡K}F[CE=C}FIA{KI�



¿ ô��=@Kq?B9�;UKMVaLUFIY�`Iv¶;>=dK�A{`ab@L{CMKq;>KML{c¸;EF É KMAw;>=dKqvx`ILUc
èdéxê Ï 8n:ÂË�; ¹ æ ; Î » ¿ èdéxê ß ¿ 8 Ú 86:ÂË�; ¹{¹Íà:å¿ 8n; ¹ æ ; Ñ

f¡K_9@KMKOS);>`3S@KMCO`acuH�`aA{K5?];uvxbdL{;>=dKMLu?W9�;>=@Kgvx`aYWYB`ºPw?B9@V�PXF��8?B9�`aL{S@KML�;>`�` ¢ ;>FI?W9�F3PRKMYBY]�¢ FIYZF[9@CMKOS_A{CE=@KMcuK
» ¿ è é�ê ß ¿ 8 Ú 86:ÂË�; ¹{¹Íà:å¿ 8n; ¹ æ ;

Î » ¿ �o�� ð ß ¿ 8 Ú 86:ÂË�; ¹ ¾Ð ½ HI ¹ ÷ ß ¿ 8 Ú 86:ÂË�; ¹ ½Ð ¾ HI ¹ ò è éxê à:å¿ 8D; ¹ æ ;÷ è éxê � ß ¿ 8 Ú 86:ÂË�; ¹U¹¶ç �� ð ß ¿ 8 Ú 8n:ÂË�; ¹ ¾Ð ½ HI ¹ ÷ ß ¿ 8 Ú 86:ÂË�; ¹ ½Ð ¾ HI ¹ ò � à å¿ 8n; ¹ æ ; �Î » ¿ �o�� ð ß ¿ 8 Ú 86:ÂË�; ¹ ¾Ð ½ HI ¹ ÷ ß ¿ 8 Ú 86:ÂË�; ¹ ½Ð ¾3HI ¹ ò 8 à ¿ 8D; Ð ¾3HI ¹�ç¡à ¿ 8n; Ð ½ HI ¹{¹÷ èdéxê � ß ¿ 8 Ú 86:ÂË�; ¹U¹¶ç �� ð ß ¿ 8 Ú 8n:ÂË�; ¹ ¾Ð ½ HI ¹ ÷ ß ¿ 8 Ú 86:ÂË�; ¹ ½Ð ¾ HI ¹ ò � à å¿ 8n; ¹ æ ; � Ñ 8·ÍJ��å ¹��=@K�H@b@L{H�`IAUKz`[v¢;>=@?BA|SdKMCM`IceH�`aAU?];>?B`a9_?BAQ;U`DKO9@AUb@L{Kz;>=dK ¢ FIYWFI9@COK�Pw?];>=_;U=@KyÇ@bJ��Sd?BÃ�KMLUKO9@CMK;>KML{c `a9�;>=@KQLU?BVa=s;R=@FI9@SuAU?WSdK|`Iv�8·ÍJ� ½ ¹ NsAUKMKQ;>=@KwH@L{`J`[v�`Iv Ù L{`aH�`aAU?];>?W`I9�ÍJ� � �©� ¢ KOYW`�Pq��f�K|L{K��cDFIL É ;>=@F[;�ùû ð ß ¿ 8 Ú 8n:¶ËB; ¹ ¾Ð ½ HI ¹ ÷ ß ¿ 8 Ú 8n:ÂË�; ¹ ½Ð ¾ HI ¹ ò C}FI9eFIYWA{` ¢ KwL{KMH@YWFICMKOS ¢ � ß ¿ � :_÷ ö 8n; ¹Û 8D; ¹ �Pw=@KML{K·FIAQb@AUbGF[Y¶;U=@Kz`�^aKOL ¢ F[LlS@KO9@`I;>KOAl;>=dKyCOKMYWY¶F}^aKOL>FIVIK�`�^aKMLQ;>=@KyCMKOYWY�� Ð N�Pw=@?BCE=5CO`ab@YWS ¢ Kb@AUKOS5Pw=@KM9g;>=@KOLUKq?WAQF·AU?B9@Vab@YWFILU?];:��F¼;Q;U=@K ¢ `Ib@9@SGFIL��aNGvx`aL�K��@F[ceH@YBKIN@?B9g;U=@K�FIH@H@YB?WCMF[;>?B`a9�?W9ÎJKMC�;>?W`I9�ÍJ���d�gÍJ�iQ`ºPÄPXKyFIL{K�LUK}F[Sd��;>`uS@KOAUCML{? ¢ K�;>=@K�\G9GF[Y�vx`aLUc�`Iv�;U=@K�FIYWVI`aLU?];>=@cææ à Ù: Ð 8 à{¹�Î	ç �À ; Ð 8��Ê Ð ¾3HI ç �Ê Ð ½ HI ¹ ÷ �À ; Ð �Ï Ð Ë 8·ÍJ� ��ôs¹Pw?B;>=
�Ï Ð Î » ¿ ���� ð ß ¿ 8 Ú 86:ÂË�; ¹ ¾Ð ½ HI ¹ ÷ ß ¿ 8 Ú 86:ÂË�; ¹ ½Ð ¾3HI ¹ ò ð 8 �à ¿ ¹ Ð ¾3HI ç 8 �à ¿ ¹ Ð ½ HI ò ÷ Ï Ð î ¿ � 8·ÍJ� �G�º¹



¿ �Pw=@KML{KÛ8 �à ¿ ¹ Ð ¾ HI ?WAeF�=@?BVa=)`aL{S@KMLeFIH@HdLU`}�J?WceF[;>?B`a98;U` à ¿ 8n; Ð ¾ HI ¹ N�Pw=@`aA{K�S@K�\G9@?B;U?W`a9�Pw?WYBY ¢ KS@KMA{CMLU? ¢ KOS ¢ KMYB`ºPqN@FI9@S Ï Ð î ¿ ?WAQFI9s��=@?BVa=�`aLUSdKMLwFIH@HdLU`}�J?WceF[;>?B`a9�;>`·;>=dK�?B9s;>KMVIL>FIY
è éxê � ß ¿ 8 Ú 86:ÂË�; ¹{¹�ç �� ð ß ¿ 8 Ú 8n:ÂË�; ¹ ¾Ð ½ HI ¹ ÷ ß ¿ 8 Ú 86:ÂË�; ¹ ½Ð ¾3HI ¹ ò � à:å¿ 8n; ¹ æ ; Ñ 8·ÍJ� � � ¹~X`aceH@FILU?B9@VzPw?B;U=08·Í��Jå ¹ Nd?];�?WAXCMYWKMFILR;U=GF[; �Ï Ð ?BA�F�=@?BVa=�`aL{S@KML�F[H@H@LU`}�J?WceF[;U?W`a9�;>`�;U=@KtAU`Ib@LUCOK;>KML{c�?W9¤8íÍJ� ½ ¹ ���=@K|9�b@ceKOLU?BC}FIY@ÇGb����Ê Ð ¾3HI ?BARSdKO\G9@KOS ¢ �eFycu`a9@`I;U`a9@K�ÇGbJ�uA{b@CE=�FIA�;>=@K Þ F¼���{ßGLU?BKMS@L{?WCE=@AÇGbJ��8 � �JÃ ¹

ä 8n: ½Ð ¾ HI ËS: ¾Ð ¾ HI ¹�Î �� � Ê 8n: ½Ð ¾ HI ¹ ÷ Ê 86: ¾Ð ¾ HI ¹�ç ã�86: ¾Ð ¾ HI ç : ½Ð ¾ HI ¹	� Ñ 8·ÍJ� � � ¹f¡K�9dKMKMS�;U`�ceF É KzFDce`�S@?]\GC}F[;U?W`a9�;U`D;>=@?BA|ÇGb��ÀN ¢ �5L{KMH@YWFICM?B9@V�ã�86: ¾Ð ¾ HI ç : ½Ð ¾ HI ¹ ?W9�8·ÍJ� � � ¹Pw?B;>=¶ãzA{?WVa9g8 Û 8D; ¹U¹ 8 Ú 86:ÂË�; ¹ ¾Ð ¾ HI ç Ú 86:ÂË�; ¹ ½Ð ¾ HI ¹ ����=@Kq9�b@cuKMLU?BC}FIY�Ç@bJ��9@`�P ¢ KMCO`acuKMA
�Ê Ð ¾3HI Î �� � Ê 86: ½Ð ¾3HI ¹ ÷ Ê 86: ¾Ð ¾3HI ¹�ç ãzAU?BVa9x8 Û 8D; ¹U¹ 8 Ú 86:ÂË�; ¹ ¾Ð ¾3HI ç Ú 8n:¶ËB; ¹ ½Ð ¾3HI ¹ � Ñ 8·ÍJ� � ½ ¹f¡KwPX`Ib@YWS�9@KOKMSe;U`zF[AUAUbdceKw=@KOLUK�;>=GF¼; Û 8n; ¹ ?B9�8íÍJ� � ¹ S@`�KMA�9@`I;jCE=GFI9dVaKwAU?WVI9��¢��=@KQCM`a9dA{;EF[9�;ã5AU=@`Ib@YWS ¢ K�A{b@?B;>F ¢ YB�yFIS ó b@A{;UKMS ¢ �z;U=@K�AU? õ K�`[v ùû í Ì ï ?W9�`ILUS@KOL�;>`tceFI?B9�;>FI?W9�KM9d`ab@Va=�FIL�;>?]\GCM?WFIY^J?BAUCO`aAU?];:�a����=@?BAlcu`JS@?]\GC}F¼;>?W`I9_S@`�KMAl9@`I;�F¼ÃÀKOCO;�F[CMCMbdL>FIC��a�bßG`aL|;U=@K�A�;>K}F[Sd�5A�;EF[;UK�AU`IYWbd;U?W`a98·ÍJ� � ¹ N ãzA{?WVa9£8 Û 8n; ¹U¹ 8 Ú 86:ÂË�; ¹ ¾Ð ¾ HI ç Ú 86:ÂË�; ¹ ½Ð ¾ HI ¹�Î0ô¢ KOC}FIb@A{K�`IvÆ8·ÍJ� ¿ ¹ �3õQKM9@COKIN�;>=@K�K�ÃÀKOCO;�`Ivw;>=dKMAUK�^�?BAUCM`IAU?B;:��;>KOLUcuA ¢ KOCM`acuKMA õ KML{`�F[9@S�;>=@K9�bdceKOLU?WCMFIY�ÇGbJ��;>b@L{9@Aw`abd;w;>` ¢ K�?B9�FuA{?WcuH@YWK|vx`aLUc

�Ê Ð ¾ HI Î �� � Ê 86: ½Ð ¾3HI ¹ ÷ Ê 86: ¾Ð ¾3HI ¹ � Ñ 8·ÍJ� � Í ¹



¿K�
ßÆ`IYWYW`�Pw?B9@Vz;>=d?WAMNJPXKq;>L{K}F[;�;U=@K�FIH@H@L{`��J?BcDF[;U?W`a9¤8 �à ¿ ¹ Ð ¾ HI ?W9^8·Í�� �G��¹ ?W9gF·AU?Wcu?WYWFIL�P�F}� ü

8 �à ¿ ¹ Ð ¾3HI Î �� � 8 à ¿ ¹ ½Ð ¾3HI ÷}8 à ¿ ¹ ¾Ð ¾3HI � 8·ÍJ� � È ¹Pw=@KML{KIN¢F[A�cuKM9s;U?W`a9@KOS ¢ K�vx`aLUK[N�8 à ¿ ¹ áÐ ¾3HI FILUK�=@?BVa=�`aLUS@KOLqFIH@H@L{`}�d?BcDF¼;>?W`I9@Al;>` à ¿ 8n; Ð ¾3HI ¹ AUF[;{�?WA{v ��?B9@V¤8·ÍJ��Ã ¹ �·i|`I;UK�;>=GF¼;�PXK�?WcuH@YBKMcuKM9s;´8íÍJ� � È ¹ vx`aLt;U=@K·VaKM9dKML>F[Y�C}FIA{KINÂ9@`I;q`a9dYB�gvx`aLt;>=@KA{;>KMFISd��A{`aYWbd;U?W`a9À����=dKMLUK�?BA�9@`�^J?BAUCO`aAU?];:�5;>KOLUcì?W9�;>=dKuA{`ab@L{CMK�;>KOLUcgN�CM`acuHGFIL{KMSTPw?B;U=�;>=@K9�bdceKOLU?WCMFIY�ÇGbJ�¤8·ÍJ� � ½ ¹ �ßG`aLq;>=@KDLUKMceFI?B9@?W9@VgAU`Ib@LUCOK�;>KML{c Ï Ð î ¿ N�PRK�AU?BceH@Y]��b@AUK�F5AUb@?];EF ¢ YWKD=d?WVa=�`aLUS@KOL�pqFIb@AUAÁ�b@FIS@L>F¼;>b@L{KQ;U`yK�^IF[YWbGF[;UK�;>=@Kw?W9s;UKMVaLUFIY ����=@KlF[H@H@LU`}�J?WceF[;U?W`a9�`[vÀ;>=dKQ^[FIYBb@KMAjF[;�;U=@`aAUKlpqFIb@AUAH�`a?B9s;>A�FILUK�` ¢ ;EFI?B9@KMS ¢ �T;>=@K·f�h�itk LUKMCO`a9@A�;>LUbdCO;>?B`a93H@LU`�CMKOS@b@LUK[�bd»;�?BA�K}FIA��T;>`g` ¢ AUKOL{^IK;>=GF[;z=@?WVI=¡`aL{S@KMLyFICMCOb@L>F[CO��?WA�VabGFILUFI9s;>KMKOS¡vx`aL�`ab@LyAUCE=@KOceK[N�FI9@S�K�^aKO91?Bv�Sd?WAUCO`a9s;>?B9�bd?B;>?BKMAK��J?WA�;|?B9�;>=@KqAU`IYWbd;U?W`a9�NJ9@`a9J�»`aAUCO?WYBYZF[;U`aL{�uH@L{`aH�KOL{;:��?BA�cDFI?B9s;EFI?B9@KMS��f�K�9@`�P vx`aLUczb@YZF[;UK5;>=dK�H@L{KMA{KML{^[F[;U?W`a9�`Iv�;>=@K3A{;UK}FISJ�oA{;EF¼;>K3AU`aYBbd;>?B`a9ô8·ÍJ� � ¹ ¢ �o`ab@L9�bdceKOLU?WCMFIY�AUCE=dKMcuKI�
ýeþ�ÿ���ÿ�� Ô���Ô ÿ��<Õ 	��
	�
 ��Ö Î]����������#
$P' ãEÖ Î�á¡Î '�×)' Ô á * � Î�á¡Î Ö
+ Î�Ï�×-,.�)/XÎ Ù�Ô + Öb9Í×-= Ø
� @ � 9Í×-= ØsØ.@ �9Í×-= ØA;1@ × Ö Ï 9Í×-= Ø
� @ ×XØSÎÆÎBÍ�× ã.+Ó� �¥Ø2' + Î�×�Ï10�' + × + ÎD'4� �657+ëÔ � Ö '2'�× +ëÔ ' � 0 ÔDÖ78L9Í×-=?>A@ × Ö Ï ã × Ö á,× ÔDÖ �+ × ÔDÖP+ Ö Î"�¥Ø ÔB8XÔDÖ × ��Ö
ÔB8¼Ö �¥ØBÏ
Î�Øe× ãEã.5 ØB× ã 0 � �¥Ø 8 Î Ö Î�Ø�× � '4� �65 +6Ô � Ö ' =
� Øã�4� �`=���=dKt=@?WVI=D`aL{S@KMLXFICMCOb@L>FIC���?BARA�;>L>F[?WVa=s;Uvx`IL{PXFILUSD;U`z` ¢ AUKML�^aK[�jf�Kl`a9dYB�uH@LU`�^IKl;>=@KPXKOYWY ¢ FIYZF[9@CMKOS�H@LU`IH�KOL{;:�u=@KML{KI��ß�?BLUA{;MNsvx`aLj;U=@KlA�;>KMFISd�eA{;EF¼;>KlA{`aYWbJ;>?W`I9 Ú 86:ÂË�; ¹�ÎÄÜ vx`aLjAU`IceKCM`a9@A�;EFI9s; Ü Ns;>=dK|L{KMCM`I9@A{;ULUb@C�;>KMSe^IF[YWb@KOA Ú 8n:¶ËB; ¹ áÐ ½ HI FILUKQFIYBAU`qKMÁ�bGFIYG;U`�;U=@K|AUFIcuKQCO`a9@A�;EFI9s; Ü NAUKMK�8·ÍJ� ¿ ¹ ��õ|KO9@CMK[NJPRKl9@`I;U?WCOKw;U=GF[;�;>=dK|A{`ab@LUCOK|;UKMLUc Ï Ð î ¿ N�Pw=@?WCE=e?WAjF�=d?WVa=u`aLUSdKMLj9�bdceKOLU?WCMFIYFIH@H@L{`��J?BcDF[;U?W`a9g`Iv¢;U=@Kz?B9s;>KMVIL>FIYÂ?W9�8·ÍJ� � � ¹ ¢ �_F�p�F[b@AUA|Á�b@FIS@L>F¼;>b@L{KINÀ?BA|A{?WcuH@YB� õ KML{`�AU?B9@CMKÚ 8n:ÂË�; ¹ ?WARKMÁ�bGFIY�;>` Ú 86:ÂË�; ¹ áÐ ½ HI F[;�KMFICE=gpqFIb@AUA�H�`a?B9�;M��ßGb@L{;U=@KML{ce`ILUKIN�?W9e;>=@?BA�C}FIA{Kl;>=dKtÇGbJ�



¿ �
;>KML{ceA�;>F É K�;>=dKqvx`ILUc 8íÍJ� � Í ¹ FI9@S^8·Í�� � È ¹ ����=@KOLUKOvx`ILUKING;U=@K�;>LUbd9@C}F[;U?W`a9�KOLULU`IL�LUKMSdb@CMKOAQ;U`

ç �Ê Ð ¾ HI ÷ �Ê Ð ½ HI ÷ » ¿ �� ð ß ¿ 8 Ú 8n:¶ËB; ¹ ¾Ð ½ HI ¹ ÷ ß ¿ 8 Ú 86:ÂË�; ¹ ½Ð ¾ HI ¹ ò ð 8 �à ¿ ¹ Ð ¾ HI ç 8 �à ¿ ¹ Ð ½ HI òÎ ç �Ê Ð ¾ HI ÷ » ¿ ß ¿ 8 ÜM¹ 8 �à ¿ ¹ Ð ¾ HI ÷ �Ê Ð ½ HI ç » ¿ ß ¿ 8 ÜM¹ 8 �à ¿ ¹ Ð ½ HIÎ ôPw=@KML{K�PRK�=GF}^aK�b@A{KMSä8·ÍJ� ¿ ¹ vx`aL|;>=@K�\GL{A{;qKOÁ�b@FIYW?];:�aN�FI9dSä8íÍJ��Ã ¹ N�8íÍJ� � Í ¹ F[9@SÚ8·ÍJ� � È ¹ vx`ILl;>=@KAUKMCO`a9@S_KMÁ�bGFIYB?B;:�a����=d?WA�\G9@?BAU=@KOAQ;U=@KqH@LU`�`IvÍ�oCf�KD9@`�P S@?BAUCMbdAUAz;U=@K�A{��A�;>KMc C}FIA{KI�_��=@KDvxL>F[ceK�PX`aL É S@KMA{CMLU? ¢ KOS�vx`aLy;U=@KDA{C}FIYWFILzCMFIAUKC}FI9 ¢ KwF[H@H@YW?BKMS·;>`�A���A{;>KOceAjH@L{`º^�?BS@KMS�;>=GF¼;�PXKw=GF}^aKQCMKOL{;>FI?W9 É 9@`�PwYWKOS@VaKQF ¢ `abd;�;>=dK�A{;>KMFISd�A{;EF¼;>KzA{`aYWbJ;>?W`I9@A�;>` ¢ K�H@LUKOAUKML�^aKOS3?B9g;U=@Kqvx`aLUc�`IvN8·ÍJ� � ¹ �X�j��H@?BC}FIYBYB�aNGvx`aL|F�A{��A{;UKMc�Pw?B;>=¶çKMÁ�bGF[;U?W`a9@AON@PXKqPR`ab@YWSg=GF}^aKbçìLUKMYWF[;>?B`a9@A{=@?WH@AX?W9�;>=@K�vx`aL{c�`Ivr8·ÍJ� � ¹ ü
Ú ù 8n:ÂË�; ¹�Î0Ü�Ý¼Þ�ß}à Ú Þ�à Ë E4E4E Ú F 86:ÂË�; ¹�Î0Ü�Ý¼Þ�ßMà Ú Þ�à 8·ÍJ� � ¿ ¹vx`aL_;U=@K�A{;UK}FISJ�ÈA{;>F[;>K¡AU`aYBbd;>?B`a9@A�;>=GF[;5PXK¡PR`ab@YBS�YW? É K�;U`<H@L{KMAUKOL{^IK8K��dFICO;UYB�a� õ|KML{K¡PRKLUKMÁ�b@?BLUKT;>=@F[;}Nwvx`aL�;>=dKTA{;>KMFISd��A�;EF[;UK�AU`aYBbd;>?B`a9Ó8·Í�� � ¿ ¹ N Ú ¿ 86:ÂË�; ¹5Î � ü�� ü è ü ¾ ø��Sí Ì ïû �Sí Ì ï NwPw=@KML{K: Î 8n: ù ËXE4E4E�ËS: F ¹ N � ¼ FIL{K3FIL ¢ ?];>LUFIL{��CO`a9@A�;EFI9s;>AONqFI9@S ö ¿ 8n; ¹ FI9@S Û ¿ 8n; ¹ FILUK3FIL ¢ ?B;UL>FIL��É 9d`ºPw98vxb@9@C�;>?W`I9@A·`IvN;Â�¡f�K�PX`abdYWS1;>=@KO9�A�;>?BYWYRFI?WcÅvx`aL·S@KOCM`acuH�`IAU?W9dVTK}FICE=�CM`IceH�`a9@KO9�;`Ivt;>=dKgA{`ab@L{CMK_;UKML{c ?W9�;>=@K�vx`aLUc¬`Iv´8íÍJ�©� ¹ NRPw=dKMLUK ß ¿ CM`abdYWS ¢ K_FIL ¢ ?B;>LUFIL{��vxb@9@C�;>?W`I9@Ae`[vÚ ù 8n:ÂË�; ¹ ËXE4E4EÀË Ú F 8n:ÂË�; ¹ N�F[9@S�;U=@K_vxb@9dCO;>?B`a9@A ß ¿ F[9@S à ¿ CM`abdYWS ¢ K_S@?BÃ�KML{KM9s;evx`ILeS@?]ÃÀKOLUKO9�;CM`acuH�`I9@KM9s;>A�`[v�;>=@K�A{`ab@LUCOKl^aKOCO;U`aLM�j��=@KtL{KMceFI?W9@?B9@VzHdLU`�CMKMSdb@LUK�?BAR;>=dKM9�;>=@KlA>FIcuK�FIAX;U=GF[;vx`aL�;>=@KuAUCMFIYZFILqCMFIAUKeFI9@S3PXKeFIVsFI?B9�` ¢ ;EF[?W9�PXKOYWY ¢ FIYWFI9@COKMS3=@?WVa=3`aL{S@KMLqf�h�itk¸AUCE=dKMcuKMAM�h¢�dFIcuH@YBKMA�`Iv¶A{b@CE=�A{��A{;UKMcuA�Pw?WYWY ¢ KtVa?B^IKM9�?B9°ÎJKMC�;>?B`a9vÍJ���d�¢f�KtAU=@`Ib@YWS�FIYBAU`�cuKM9s;U?W`a9D;U=GF[;YW`�C}FIY�CE=GFILUFICO;UKMLU?BA{;U?WC�S@KOCM`acuH�`IAU?B;U?W`a9e?WAX;:��H@?BC}FIYBYB�ub@A{KMS�?W9�=@?BVa=�`aL{S@KMLRf�hjilk	A{CE=@KMcuKMAw?W9`aLUS@KOLQ;U`D` ¢ ;EFI?B9 ¢ KO;{;>KMLQ9@`a9��:`aA{CM?WYBYZF[;U`aL{�eH@L{`aH�KOL{;:��vx`aLwA{;ULU`a9dVDS@?BAUCM`I9�;U?W9�b@?];>?WKOAM�jfo=@KM9�L{K��CM`a9@A�;>L{b@CO;U?W9@V·;>=dKtH�`I?W9s;�^[FIYWbdKtF[;r; Ð ¾3HI Nd;>=@KlYW`�C}FIY�CE=GFILUFICO;UKMLU?BA{;U?WCtceF[;>L{?]� J NdCO`a9@A{?WA{;U?W9@V·`[v;>=@KwLU?BVa=s;�KM?BVaKM9s^aKOCO;U`aLUA�`Iv�;>=@K K FICO` ¢ ?WFI9�F[;�: Ð ¾3HI N�?WA¢FqCO`a9@A�;EFI9s;jcDF¼;>LU?��zvx`IL¢\d�JKMS M ��õQKM9@COK



¿[½
;>=@?BA�CE=@FIL>FIC�;>KOLU?WA�;>?BCuSdKMCM`IceH�`aAU?];>?B`a9TH@LU`�CMKOS@b@L{KeS@`�KMA�9@`I;yFIY];>KOLt;>=@KuFIL{Vab@cuKM9s;�H@LUKOAUKM9s;UKMSF ¢ `�^IK�vx`aL�;U=@KqAUCMFIYZFIL�CMFIAUK[�
£°ORQ ¥�_baPc»\�¦�§PY[\ÁWA_ a _�¨(©�ªêVAVÉ«²Z�VAZËaPYQª�­ ­PWXcfY�_ a�\^WXa�§²_u§Pc

� Z�VMª�¦��«WXa cfYXµ�ª�° ªêc
d:98;U=@?WA�AUKOCO;U?W`a9�N�PRK_VaKO9@KMLUFIYW? õ KD;U=@K�?WS@KMFTb@AUKOS)?W9�ÎJKOCO;U?W`a9�ÍJ� � ;U`3n2hÓeqp A{CE=@KMcuKMAO�ÚÇPXKOYWY]� ¢ FIYWFI9@CMKOS_=d?WVa=�`aL{S@KML|n2hÓeqp�A{CE=@KMcuKyPw?BYWY ¢ K�S@KMA{?WVa9@KOS_vx`aLQF�CMYWFIAUAQ`Iv¢CO`a9@A{KML{^[F[;U?W`a9YZF}PwAlAUF[;>?BA{v ��?W9@VRÇlA{AUb@cuHd;>?B`a9@A!ÍJ� � � � FI9@SµÍJ� � � � �w��=@K ¢ FIAU?BCz?WSdK}Fe?BAQ;U=@KzAUFIcuK�FIAQ;>=GF[;Qvx`aL;>=@K�\G9d?B;>KR^a`aYBb@ceKXAUCE=@KOceKOAMN�AUb@CE=eFIA�;U=@K�;>KOCE=@9@?BÁ�bdKQ`[vÆS@KMCO`aceH�`aA{?W9@Vt;U=@K�AU`Ib@LUCOKw;UKML{c�FI9dSLUKMHdYZFICO?W9@V�;U=@Kz^�?WA{CM`aA{?B;:�5;UKML{cr?W9_;>=@K·9�b@cuKML{?WC}F[Y�ÇGbJ�JKOAM�yf�K·A{;>FIL{;lPw?B;>=�;U=@K·S@KOAUCML{?WHd;U?W`a9?W9�;>=@KqA{C}FIYWFIL�C}FIA{KI�~X`a9dAU?WSdKMLz9d`ºP ;U=@KDKOÁ�bGF[;>?B`a9¬8 � � � ¹ ��ßG`aYBYW`�Pw?W9@V�;U=@KeSdKMAUCOLU?BHd;>?B`a9¡?B9%ÎJKOCO;>?B`a9 � �©�dN¶;>=@KAUKMcu?]�»S@?WA{CML{KO;>KÓeqp	AUCE=@KOceKqvx`aLÊ8 � � � ¹ ?BA

è é � ¾ � :��
8n;ÂË à{¹ ö��
8D; ¹ æ ; ç è é � Ê 86:���8D;ÂË à{¹U¹ ¾ Ì ö��
8n; ¹ æ ;_÷ �Ê ¿�¾3HI ö��
8D; ½¿�¾ HI ¹�ç �Ê ¿ ½ HI ö��
8n; ¾¿ ½ HI ¹Î èdé � Ï 86:���8D;ÂË à{¹ Ë à{¹ ö��
8n; ¹ æ ; 8·ÍJ� � Ã ¹
è é � :���8n;ÂË ôa¹ ö��
8n; ¹ æ ; Î è é � :���8n; ¹ ö��
8D; ¹ æ ; Ñ 8·ÍJ� � å ¹ß�?BLUA�;}NdPRKySdKO\G9@KyF·=@?WVI=g`ILUS@KOL|F[H@H@LU`}�J?WceF[;U?W`a9 Ú �
86:��aËB; ¹jÎ è�� ¾ ø �û � ;>` Ú 86:��aË�; ¹ N@Pw=@KML{Kö �tFI9dS Û �lFILUK ­ û HdLU` ó KOCO;>?B`a9@A�`Iv ö FI9dS Û ?B9�;U` ���sN�AUKOK�8íÍJ� � å ¹ vx`aL�AUbdCE=�FqH@LU` ó KOCO;U?W`a9��¢i|`�PFIAUA{b@ceKq;>=@F[;N:5?BA�;>=@KqA{;UK}FISJ��A{;EF¼;>KqAU`aYBbd;>?B`a9�A>F¼;>?WA�v ��?W9@V¶8·Í�� � ¹ N@9GFIcuKMY]�

:�8D; ¹ ÷ ö 8D; ¹�ÎÄÜ Û 8n; ¹vx`aL¢AU`IceK�CO`a9@A�;EFI9s; Ü N�FI9@S_:���?WA¶;>=@K ­ û H@L{` ó KMC�;>?B`a9·`IvÆ;>=@?BA�A�;>K}F[Sd��A�;EF[;UK�AU`aYBbd;>?B`a9���~XYWKMFILUY]�aN



¿ Í
AU?W9dCMK�;>=@K ­ û HdLU` ó KOCO;>?B`a9�?WAwF�YW?B9@K}FILX`aH�KOL>F[;U`aLMN

:��
8n; ¹ ÷ ö �
8n; ¹�Î0Ü Û ��8n; ¹vx`aL�;>=@KqA>F[ceK�CO`a9@A{;>FI9s; Ü F[;wKO^IKML{�gH�`a?W9s;r;Â����=@?BAw?WcuH@YW?BKMA
Ú �
8n:!�sËB; ¹�Î :���8n; ¹ ÷ ö ��8n; ¹Û �
8D; ¹ Î0Üvx`aL�;>=@KqA>F[ceK�CO`a9@A{;>FI9s; Ü �ßG`aL�A{b@CE=gA{;>KMFISd�DA{;EF¼;>K�AU`IYWbd;U?W`a9�:gA>F¼;>?WA�v ��?W9@V_Ç|AUAUbdceHd;U?W`a9dA�ÍJ� � � � FI9dS�ÍJ� � � � NJPXK�=GF}^IKææ ; þ Ê 86:ÂË�; ¹�ç » ¿ ß ¿ 8 Ú 86:ÂË�; ¹{¹Jà ¿ 8n; ¹ ÿ Î0ô Ñ

f¡K�PR`ab@YBS89dKMKMS1;U`TAUb@?];EF ¢ Y]�¡CE=d`J`aA{K�F5vxb@9@C�;>?W`I9�8 à ¿ ¹ �sN�Pw=@?WCE=�A{=@`ab@YBS ¢ K�FT=@?BVa=�`aL{S@KMLFIH@H@L{`��J?BcDF[;U?W`a9�;U` à ¿ FI9@SgAU=@`Ib@YWS�A>F¼;>?WA�v ��;>=dK�CO`a9@S@?];>?B`a9Ê 86:���8D; ¹U¹�ç » ¿ ß ¿ 8 Ú �
86:���8D; ¹ Ë�; ¹{¹ 8 à ¿ ¹ �
8D; ¹�ÎÄÜ�Ý¼Þ�ß}à Ú Þ�à 8·ÍJ� � ôs¹
vx`aL�FIYBYz;Â�q��=@K·CO`a9@A{;ULUb@C�;>?B`a9T`Iv�8 à ¿ ¹ ��vx`IYWYW`�PwAlF�AU?Wcu?WYWFIL�H@L{`JCOKMS@b@L{K�FIAl;U=GF[;tvx`aLQ;>=@K·CO`a9J�A{;>L{b@CO;U?W`a9¡`Ivb8 à ¿ ¹ áÐ ¾3HI vx`aL�;>=dKe\G9@?];>K�^a`aYBb@cuKuPRKMYBY ¢ FIYZFI9dCMKMS¡AUCE=@KOceKe?W9%Î�KMCO;U?W`a9 ÍJ� � ��f¡KPw?WYWY�S@KMA{CML{? ¢ K·?W9TS@K�;EFI?BY�;>=dK·CM`a9@A�;>L{b@CO;U?W`a9�`Iv�8 à ¿ ¹ �·vx`aLlK}FICE=�FIH@H@YB?WCMF[;>?B`a95CMFIAUK�?W9·Î�KMCO;U?W`a9
ÍJ�©�J� ÎJ?Bce?BYZFIL�;>`l;U=@KXS@KOCM`acuH�`aAU?];>?W`I9z`Iv@;U=@K�A{`ab@LUCOKX;>KOLUc�?W9y;>=@KjPXKOYWY ¢ FIYZF[9@CMKOSz\G9@?];>KR^I`aYWbdceKAUCE=@KOceKOA´8·ÍJ��å ¹ NÆPRK�S@KMCO`aceH�`aA{Ky;>=dKy?B9�;UKMVaLUFIY�`Iv�;>=@K�AU`abdLUCMK�;>KOLUc�`a9�;>=@K�LU?BVa=s;|=@FI9@S5A{?WS@K



¿ È
`IvN8íÍJ� � Ã ¹ FIA ü

èdéxê Ï 8n:!�IË�; ¹ ö�� æ ;Î » ¿ � �� ð ß ¿ 8 Ú 86:��sË�; ¹ ¾Ð ½ HI ¹ ÷ ß ¿ 8 Ú 8n:!�IË�; ¹ ½Ð ¾ HI ¹ ò è é�ê à å¿ 8n; ¹ ö�� æ ;÷ è éxê � ß ¿ 8 Ú 8n:��sË�; ¹U¹�ç �� ð ß ¿ 8 Ú 86:��aËB; ¹ ¾Ð ½ HI ¹ ÷ ß ¿ 8 Ú 8n:��sË�; ¹ ½Ð ¾3HI ¹ ò � à:å¿ 8n; ¹ ö�� æ ; �Î » ¿ � �� ð ß ¿ 8 Ú 86:��sË�; ¹ ¾Ð ½ HI ¹ ÷ ß ¿ 8 Ú 8n:!�IË�; ¹ ½Ð ¾ HI ¹ ò� à ¿ 8n; Ð ¾ HI ¹ ö��
8n; ½Ð ¾ HI ¹�ç�à ¿ 8n; Ð ½ HI ¹ ö��
8n; ¾Ð ½ HI ¹�ç è éxê à ¿ 8D; ¹ ö å� 8n; ¹ æ ; �÷ è éxê � ß ¿ 8 Ú 86:��sË�; ¹{¹�ç �� ð ß ¿ 8 Ú 86:��aË�; ¹ ¾Ð ½ HI ¹ ÷ ß ¿ 8 Ú 86:��sË�; ¹ ½Ð ¾3HI ¹ ò � à å¿ 8D; ¹ ö�� æ ; � Ñf¡K�;>=dKM95L{KMH@YWFICMKt;U=@?WA�A{`ab@L{CMKq;>KML{c¸Pw?B;U=gFu=@?BVa=�`aL{S@KMLQFIH@HdLU`}�J?WceF[;>?B`a9�`Iv�?B;�Va?]^aKO9 ¢ �
» ¿ �[�� ð ß ¿ 8 Ú �
86:��aËB; ¹ ¾Ð ½ HI ¹ ÷ ß ¿ 8 Ú �
8n:��aË�; ¹ ½Ð ¾3HI ¹ ò 8·ÍJ� � �º¹� 8 �à ¿ ¹ �sî Ð ¾3HI ö��
8n; ½Ð ¾3HI ¹�ç 8 �à ¿ ¹ �sî Ð ½ HI ö��
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Surface level at time t=0.36
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Surface level at time t=0.48
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Surface level at time t=0.36
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Surface level at time t=0.48
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Surface level at time t=0.6
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