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ì ^ c ]�W eoelc T{koQSíîv eoï�ð RSTXv eoc i c�a2e ]�^ÞRST{k cJeoc i\k+RST a2ñXñ QURj] a koR ï TCò c QjqXi/iÉWp]�^ a i+i cNeló Rj] c
eoï V ï koRj]Ni f ^ cJa QÓkl^	] aªeoc�f i ñha ] c�elï V ï klRS]Ji fpïªe.ôßï�e ] cÚôßcNc qXV a ]�õ�iÉíZiÉk cNö in^ a i.Q c q�k ï<a TRUTp] eoc�a ioRUTpvÇq cJöMa Tpq ôßï�e QURSvª^{k eoï V ï k aªeoö i ð RÓkl^ a Q ï{a q+k ïÆð�c RUv�^�k e�a koR ï ] ïªöMñpaªela VXQ ck ï ko^ a k ï2ô ^�W ö�a T aªeoö iJ÷ ì ^ c i c�ö�a TXR ñ WXQ a k ï�e i�io^ ï WXQjq/V c�a VXQ c k ïÚñdcNeoôßïªelö ] ï�öMñ QURUY
a T{k ö�a TXR ñ WXQ a klR ï T/RST�] ï T{k a ]�k ð RUko^ a T/WXTpõ{T ï�ð T c T ó R elï T öMc T{k a Thq3v�W a2e�a T{k cJc kl^ ci a2ôßc k\í ï2ô ^�W ö�a Tpi�RST�k cNe�a ]�koRSTXv ð RUko^Ökl^ cNö ÷�P ö�a2ø\ïªeÙñXelï VpQ cJö"ð ^pRS]�^ÖRji�i ñdc ]NRÓòh]�k ïko^ c R öMñ Q cNöMc T{k a koR ï T ï2ô QSRUv�^{kÉY ð�c RUv�^�k elï V ï k3] ï Tp] cNñ k�i�RSi�ko^ c RSTX^ cJeoc T{k+ù c�ú RSVXRSQURUk\íRUT{k elï qZWp] c q�RST{k ï ko^ cÆeoï V ï k ø\ï RUT{kliJ÷ g�ï Tpi cJû W c T�klQUí f kl^ c iÉWp]J] c ioi�RUT<ko^ cÆa V ï�óªcÇö#c TZYkoR ï T c q eoï V ï koRj]Ni�ò c QSqpi%RSi�i\k eoï TXvªQSí/q cNñdc Tpq c T{k ï T#ko^ c q c iÉRSvªT a ThqMR öMñ Q cNöMc T{k a koR ï T
ï2ô%a q c�û W a k c ] ï T{k elï Q@iÉk e�a k c vªR c i ð ^XRj]�^�] a T@ü
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� ] ïªöMñdc Tpi a k c�ôßïªe ko^ c3ð�cJa õ�QSí�q a2öMñhc q c Q a iÉkoRj]�RUk\í)RUT	ko^ c/eoï V ï k ø\ï RST{kliÇRUT ïªe q cNek ï�a ]�^XR cNó�c ^pRUv�^ ñdcNeoôßïªelö�a Tp] cÇöMï koR ï T�] ï T�k eoï Q f
� ñXeoï�ó Rjq cÚa q c ioR elc q g�a2e k c iÉR a T)] ï�ö#ñ QUR a T{k.V c ^ a¨ó R ï W eHï2ô ko^ c�ö�a TXR ñ WXQ a k ï�eJf
� c T a VXQ cîeoï VXWpiÉk a Tpq ô¹a i\k ö�a TXR ñ WXQ a klR ï TàRUT ] ï T{k a ]�k ð RUko^ WXTXõ�T ï�ð T f�ñpa iliÉR óªc
c T ó R elï T öMc T�k�i f

� ñXeoï�ó Rjq c i a2ôßc k\í a Tpqtq cNñdc Tpq a VXRSQURUk\í<RST)RUT{k cJela ]�klR ï T ð RUko^)^�W ö�a TpiJ÷
� kÙRSiÙ] ïªöMöMï TXQSí elc ] ï vªTpR uJc q�kl^ a k�ko^ c i c ] ï T{k elï QZv ï{a Qji eoc�û WpR elcHö#c�a ioW elcNöMc T{kÙ] aªñpa YVXRUQSRUkoR c i ð ^XRS]�^Ö]NQ c�a2e QUí c�ú ] cJc q#kl^ c ]NQ a ioioRS] a Q ñdï ioRUkoR ï TÖi c TpioRUTpv ï2ô RSTpqZWpiÉk e R a Q elï V ï k�iN÷
ì ^ c i ï QSWZkoR ï TÞ]�^ ï i c T	RST�kl^ c ] a i c3ïªô ko^ c
	���
 QSRUv�^�koY ð�c RSvª^{k elï V ï k�i�����RUvh÷���� ðHa ik ï�ñXelï�ó RSq c kl^ c%ø\ï RST{kli ð RUko^Mk ïªe�û W c i c Tpi ï�e i�RST a qpqZRÓklR ï T#k ï�öMï k ïªe%ñdï ioRÓklR ï TMi c Thi ï�e i
� �����Ø÷2PÇqXqZRUkoR ï T a QUQSí f�a�� q ïªôpôßïªe ] c Yyk ïªe�û W c i c Tpi ïªe�ðHa i öMï WXT{k c q ï T/ko^ c.elï V ï k ð.e RjiÉkJ÷
ì ^ cnñdï ioRÓklR ï TÖ] ï T�k eoï Q ñXelï VpQ cJöãôßï�e ù cNú RSVXQ cÙø\ï RUT{k elï V ï k�i ðHa i cNú k c ThiÉR óªc QUí/k elcJa k c q
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RUT/ko^ cHelï V ï k%] ï T�k eoï Q�QSRUk cNe�a klW elc � ��" f ��# f%$Zf �'& f �)(*�}÷�s ï�ð�cNóªcJeJf ko^ c�ñpeoï VXQ cJö ï2ô ] ïªö Y
ñ QUR a T{k ö#ï koR ï T(] ï T{k elï Q ôßïªe RUT{k cNe�a ]�klR ï T ð RÓkl^(WXTpõ{T ï�ð T c T ó R elï T ö#c T{kli a Tpq ð RUko^^{W öMa TpiÖRji a qXq elc ili c q ï TXQSí eoc ] c T{klQUí9WXTpq cJe ] ï TpioRSq cJela koR ï T ï2ô+elï V ï k�ù c�ú RUVpRUQSRÓk\í�÷
ì ^ c.eoc Q cJó�a Tp] c�ïªô kl^ c k ïªñ Rj]Ni%V c ] ïªöMc i%]NQ c�a2e V�í+Q ï�ï õ�RSTXv a kÙQ a k c i\kÙ^ a2e q ð�aªeoc q cJóªc QUY
ïªñXöMc T{k�i f�ð ^ cNelcnc Q a i\klRS]NRÓk\í#RSi�q c QSRSV cJela k c QSíMRUT{k eoï qZWp] c qMRST{k ï kl^ cÙø\ï RUT{k�iÙRST ïªe q cNe k ïRUTp] eoc�a i c kl^ c RUT{k cNe�a ]�klR ï T ñdcNeoôßïªelö�a Tp] cÆa TpqÖkl^ c i a2ôßc k\í ïªô�elï V ï k�i � � $Xf �+� f "��Ø÷ 	 W ck ï ko^ cMô¹a ]�kÚko^ a k�ko^ c�ö#ï q c QÙi\k e Wh]�koW eoc Rji�iÉQSRUv�^{koQSí öMïªelc ] ïªöMñ Q c�ú kl^ a T ôßïªeÚe RUv�RSq
eoï V ï kli f kl^ cNelcHð�a i�i\klRUQSQ a v aªñ V c k ð�cNc T/ko^ cNïªelc klRS] a QXi ï QSWZkoR ï Thi,� ð ^XRj]�^ ïªô k c T elcJû WXR eoc
óªcNe í a ]N]NW ela k cÚöMï q c Qji a Tpq�ko^ c3ö#c�a ioW elcNöMc T{k ïªenc iÉkoR öMa koR ï T ï2ô ^XRSvª^	q cNe R ó�a klR ó�c i
ï2ô kl^ c�ø\ï RUT{k ñhï iÉRUkoR ï T-� a Tpq�kl^ cÇñpela ]�koRj] a Qdi ï QSWZklR ï Tpi�] ïªöMöMï TXQSí�]�^ ï i c T f�ð ^XRj]�^ aªeoc
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T ï k a Q ðHa íZi�V a i c q ï T�ò eoö ko^ cJïªelc koRj] a QµV a ]�õ�v eoï WXTpqµ÷
� T6ko^XRji ñpa2ñdcNe/ð�c vªR óªc<a T ï�óªcJeoó R cNð"ï2ô ko^ c ] ï T{k elï QSQ cJe iÉk e Wp]�klW eoc i ôßï�e kl^ c 	 � 

eoï V ï kli f iÉõ c kl]�^tko^ c�ñpa iliÉR ó RÓk\í<V a i c qtko^ cNïªelc klRS] a Q ôße�a2öMcNð�ïªe õ ï T ð ^XRj]�^�ko^ c+a ]�koW a Q] ï T{k eoï QUQ cNe i a2elc V a i c q f v ï RST{k ï i ïªöMc q c k a RSQ ð RUko^�ko^ cMg�a2e k c ioR a T<R öMñhc q a Th] c ] ï TZYk elï QSQ cJeJfXa Tpqtio^ ï�e klQUí<q c il] e RUV c i ï�ö#c k\í ñ Rj] a Q a2ñXñ QSRj] a klR ï TpiJ÷

�
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ì ^ c ò e iÉkÇi\k a v c RUT	ko^ c ] ï T{k eoï QUQ cNe q cJóªc Q ï�ñXöMc T{k ðHa i a�ø\ï RST�kÚi\k a k c�ôßcNc qZV a ]�õ)] ï TZYk elï QSQ cJe�ð RUko^�] ïªöMñhc Tpi a koR ï T ï2ô v e�a¨ó RUk\í a Thq ôße RS]�koR ï T � � f � �}÷ ì ^ c i\k a k cÆó�c ]�k ïªe ] ï TZYk a RSTpi@ko^ c�ö#ï k ï�e@ñhï iÉRUkoR ï Thi f ko^ c`ø\ï RST�k`k ïªe�û W c i fNa i ð�c QSQ a iµko^ c R e ò e i\k�q cNe R ó�a klR ó�c iJ÷���í
a T aªñXñXelïªñXe R a k c%ñpaªelaªöMc k cJe R uJa koR ï T ï2ô kl^ cÙôßcJc qZV a ]�õÇv a RSTpi f ko^ c ] ï T{k elï QSQ cJe i\k e Wh]�koW eoc] a T3V c Wpi c qÚk ï R öMñ Q cJöMc T{k ñdï ioRUkoR ï T f k ï�elû W c�ïªe R öMñdc q a Tp] c ] ï T{k eoï Qy÷�� a i c q ï T+ko^XRji

����� Ä��XÄ ����x�|��\��Ê�Ê��l���N�\�É�{~�|\���l|\�ª�\�H�j�N���.�p��� z%Ê�~�È���|�ÕßÅ���~�ÈJ�2|Ù�\�J�Z�J|\z

ø\ï RST�k+] ï T{k elï Q%iÉk e Wp]�klW eoc�f ko^ elcNc qZR bdcJeoc T{k�iÉk e�a k c v�R c i ôßï�e R öMñ Q cNöMc T{klRUTXv g�aªe k c ioR a T] ïªöMñ QSR a T{k öMï koR ï T�^ a¨ó�c V cNc T eoc�a QSR uJc qµü a q ö RÓkok a Tp] c ] ï T{k elï Q fZð ^XRj]�^ a ]N] c ili c i�kl^ c
ø\ï RST�k ñhï iÉRUkoR ï T�RST{k cJeÉô¹a ] c kl^ eoï WXvª^�kl^ c RST óªcNe i c õ{RST cJöMa koRj]Ni�� g�aªe k c ioR a T�R öMñhc q a Th] c] ï T{k eoï Q fdð ^XRj]�^îRjiÚV a i c q ï T	kl^ cÇø\ï RST�kÚk ïªe�û W c RST�k cNeoô¹a ] c � a Tpq g�a2e k c iÉR a TCi\klR b T c ili] ï T{k eoï Q f�ð ^XRj]�^ a ]N] c ili c i�ko^ cHø\ï RUT{k�R ö#ñdc q a Tp] c ] ï T{k elï QSQ cNe � ��RSvp÷ � ��÷
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ì ^ c Q a k c i\k�q cNóªc Q ï�ñXöMc T{kli ôßï ]NWpi c q ï T�iÉk e�a k c vªR c i ôßï�e R öMñdc q a Tp] c ] ï T{k eoï QZV a i c q ï T
a/ñha iliÉR ó RÓk\í aªñXñXelï�a ]�^ÖWXTpq cJe ] ï TpioRSq cJela koR ï T ïªô kl^ cHø\ï RST{kHù c�ú RSVXRUQSRUkoR c i � � �Zf���f (%�}÷XP
ñ ^�í�ioRj] a QpRUT{k cJeoñpeoc k a klR ï T ïªô ko^ c�ø\ï RUT{kÙk ïªe�û W cHôßcNc qXV a ]�õ/Q ï�ïªñ ^ a i%V cNc T�v�R ó�c T a i�kl^ ciÉ^ aªñ RSTXv ï2ô kl^ c<öMï k ïªe RUT cNe koR aXf�ð ^XRUQ c kl^ c R öMñ Q cNöMc T{k a koR ï T ïªô ko^ c q c ioR eoc q6i\klR b YT c iliH] a TtV cÆelc v aªe q c q a iHio^ a2ñ RUTXv ï2ô`ñdï k c T{koR a Q c T cNe vªí�÷ ì ^ cJeocNôßïªelcªf ko^ c3g�aªe k c ioR a TR öMñdc q a Tp] c ] ï T{k eoï QUQ cNe ] a T�V c q c ioRUv�T c q a Tpq a T a QSí uJc q ð RUko^XRST a�ñha iliÉR ó RÓk\í�V a i c q
ôßelaªö#cJð�ï�e õÞRUT ko^ c i aªö#ctö�a TXT cJe/a i�ko^ c<ñXelcNó R ï WpioQUí öMc T{koR ï T c q iÉk a k c�ôßcJc qZV a ]�õ] ï T{k eoï QUQ cNe ÷
ì ^ c+ôßï QUQ ï�ð RUTpv öMï q c Q�i\k e Wp]�koW elc V a i c q ï T � ��"���Rji a ioioW öMc q ôßï�e kl^ c ù cNú RUVXQ c�ø\ï RUT{k
eoï V ï kJü
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ì ^ cÖóªc ]�k ïªe i/�101243 a Thq ( 012436] ï T{k a RSTCko^ c QURSTXõ a Tpq öMï k ïªe iÉRjq cÖñdï ioRÓklR ï Tpi
eoc i ñdc ]�koR óªc QSíª÷ � �
� �50�243�673 f � �
����
� ��
� fXa Tpq-���
� �408243 a2elc kl^ c ] ï�ö#ñdï T c T{kli ïªôko^ c+e RSvªRjqtV ï qZítqXí{T a2ö RS]JiNüpRUT cJe klR aMö�a k e R úµf ] c T{k e R ñdc k a Q a Tpq g�ïªe R ï QSRSi ó�c ]�k ïªe�fXa Tpqv e�a¨ó RUk\í óªc ]�k ï�e ÷ ì ^ ctó�c ]�k ïªe �90:243 eocJñXeoc i c T{kli�kl^ c/ø\ï RST�k#k ï�elû W c i f ��"$#&%;0�243ko^ cÖcNú k cNe T a Q%k ï�elû W c i a ]�koRSTXv ï TCko^ c<elï V ï k f�a Tpq<�=*>01243Þko^ c<ö#ï k ï�e k ï�elû W c iN÷
�?� qZR a v���@-A��B0�243�673 a Tpq ' � qXR a v��
CBA �B0<243�673 a2elc ko^ c qZR a v ï T a Q fhñhï iÉRUkoR óªcq c òpTpRÓk c<ø\ï RUT{k�i\klR b T c ili fHa Tpq öMï k ïªe RST cNe koR a ö�a k e Rj] c i fHelc i ñhc ]�klR ó�c QSí fHa TpqD� �
qZR a v���E A �50�243�6F3<RSi�kl^ c qZR a v ï T a Q ñdï ioRUkoR óªc i cJö RUY�q c òpTpRÓk cHø\ï RST�k�q aªöMñ RUTpv ö�a k e R ú ÷
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ëZR[W �`è\I%äÇê ��ê�ç�ä�åZæXç �

� T8ko^ c�ôßï QUQ ï�ð RSTXv ð�c ioW öMö�a2e R uJc ko^ cta2ñXñXelï�a ]�^ c iÆòhT a QSQUí a q ï�ñ k c q ôßïªe kl^ c 	 � 

eoï V ï kli ôßïªe k ï�elû W c�f{ñdï ioRUkoR ï T fZa ThqÖR ö#ñdc q a Tp] c ] ï T{k elï Q a Tpq<vªR óªcÆa WXTpRÓò c q fZñpa ioioR ó YRÓk\í8V a i c q ó R cNð k ï ko^ c i c<ñXelï VXQ cNö iJ÷�m ô ] ï W e i c�f ko^ c ] ï T{k elï Q�QSRUk cNe�a klW elc�ôßïªe ù c�ú YRUVXQ c+ø\ï RUT{k eoï V ï kli3] ï T{k a RUThi ó�a2e R ï Wpi3qZR b�cNelc T{k ï ko^ cJe3ñdï iliÉRSVXQ c<a2ñXñpeoï{a ]�^ c iÚk ï kl^ c
ñXeoï VXQ cNö ÷ ì ^ c V c i\k ñdcNeoôßïªelö�a Tp] c RSiÙko^ cJïªelc klRS] a QSQUí/vªR óªc TMV�íMq c ] ï W ñ QSRSTXv+V a i c q aªñ Y
ñXeoï{a ]�^ c i f�ð ^pRS]�^ ñXelï�ó RSq c�a�ñpa2e koR a QSQSí ïªe�cNóªc T ô WXQSQUí#QURST c�a2e R uJc q�]�Q ï i c q#Q ï�ïªñ ioí�iÉk cJö
a Tpq c TpioW eoc#a ioí ö#ñ k ï klRS]/i\k a VXRSQSRÓk\í a Qji ïÖôßïªe ko^ c k ela ]�õ{RSTXv<] a i c � ��" f $Xf �)( f � � f � � �}÷
ì ^ c i c ] ï T{k elï QSQ cJe i f ^ ï�ð�cNó�cNe�f�eoc�û WpR elc�a i a i\k a k c�óªc ]�k ï�e kl^ c QSRUTXõ�ioRSq c�ñhï iÉRUkoR ï ThiÙW ñk ï ko^ c R e ko^XR e qMq cJe R ó�a klR ó�cHa Tpq aÆóªcNe í a ]N]�W ela k c�eoï V ï k öMï q c Qy÷ � ïªe kl^ c 	���
 eoï V ï kliko^ c i cÆa2ñXñXelï�a ]�^ c i eoc iÉWXQUk c q�RST ï TpQUí öMï q cNe�a k c�ñhcJeÉôßï�eoö�a Tp] cna Tpq elï VXWhi\klT c iliN÷ ì ^ ciÉRUkoW a koR ï T ð RUko^<V a ]�õ{Y�i\k cNñXñ RSTXv+V a i c q�] ï T{k elï QSQ cJe i%Rji�ioR ö RSQ a2e k ï kl^ a k ï2ô q c ] ï W ñ QURSTXvV a i c q aªñXñXelï�a ]�^ c iJ÷�mÇTMko^ c�ï ko^ cJe ^ a Tpq f iÉRSTXvªWpQ aªeÙñhcJe klW e V a klR ï T�V a i c q�] ï T{k elï QSQ cJe i
a2elcÆc�a ioí�k ï R öMñ Q cNöMc T{k f VXWZk�kl^ c R e�ñdcNeoôßïªelö�a Tp] c RSiHkl^ cNï�eoc koRj] a QUQSí a Thq ñpela ]�koRj] a QUQSíQUR ö RÓk c qtk ï kl^ c ] a i cÚï2ô�eoc Q a koR óªc QUí�^XRSvª^ ø\ï RUT{kniÉkoR b T c ioiJ÷
� ïªe kl^ c 	 � 
 QSRUv�^�koY ð�c RSvª^{k elï V ï k�i f�ð�c3ñXelc�ôßcJeoelc q�ko^ cMñpa ioioR ó RUk\í)V a i c q a2ñXñXelï�a ]�^
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q c il] e RUV c q<V c Q ï�ð�f V c ] a Wpi c RUkHRSi�V a i c q ï TpQUí ï T<ko^ c�a¨ó�a RSQ a VXQ cnöMï k ïªe�ñhï iÉRUkoR ï T a Tpq
ø\ï RST�kÚk ïªe�û W c ioRUv�T a Qji f�a i ð�c QUQ a inkl^ c R e ò e i\k ï�e q cJe q cNe R ó�a koR óªc i a ThqîRUk ñXelï�ó Rjq c i a^XRUv�^	q c v eocJc�ï2ô%elï VXWpiÉkoT c iliHk ï WpT öMï q c Q c q elï V ï kÇqXí{T a2ö RS]Ji a Thq)RUTî] ï T{k a ]�k ð RUko^WXTXõ�T ï�ð T c T ó R elï T öMc T{k�iN÷ � k ñXelï�ó Rjq c i a<ôße�a2öMcNð�ïªe õ ð ^XRS]�^CRjiÇV ï kl^Cko^ cJïªelc koRj] a QUQSíi ï WXTpq a Tpq a Qji ïtñXe�a ]�klRS] a QSQUí ôßc�a ioRUVpQ c�f@a iÚq cNöMï Tpi\k ela k c qîV�í)ko^ c�ó¨aªe R ï Whi aªñXñ QSRS] a YkoR ï Tpi elcJa QUR uNc qti ï#ô¹a2e WpioRUTpv/kl^ c i c ] ï T{k elï QSQ cJe iJ÷
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ì ^ c iÉk aªe klRUTpv ñhï RUT{kHRUTÖko^ c ] ï T�k eoï Qhq cJóªc Q ï�ñXöMc T{k ðHa i a.ø\ï RUT{k�iÉk a k cÇôßcNc qZV a ]�õM] ï TZYk elï QSQ cJe vªR óªc TtV�í
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ð RÓkl^ � , ��� 0 ��� 2 � a Tpq�� 5 V c RSTXv ñhï iÉRUkoR óªc q c òpTXRUk c qZR a v ï T a Q öMa k e RS] c i a Tpq
ð RÓkl^ a v e�a¨ó RÓk\í�] ïªöMñhc Tpi a koR ï T ���
� 3 �ÇV a i c q ï TÞko^ c q c iÉR elc q ñdï ioRUkoR ï T@÷ ì ^XRji�] ï TZYi\klRÓklWZk c i a T cNú k c ThiÉR ï T ï2ô kl^ c87 	 ] ï T{k eoï QUQ cNe i ôßeoï�ö � �'#%�@k ï<a#ô WpQUQ�i\k a k cÚôßcNc qXV a ]�õ�÷
9 Tpq cJe i ï�ö#c ] ï ThqZRÓklR ï Tpi eoc Q a k c qCk ï ko^ c�ö RUTXR ö�a Q c RSv c T ó�a QUW c i ïªô �1, a Tpq��-0
� � f �)� f kl^ c ] ï T{k eoï QUQ cNe k ï v c kl^ cNeHð RUko^Ökl^ cÚöMï k ï�e ioRjq c qZí�T a2ö Rj]Ni ��� ��] a T<V c iÉ^ ï�ð Tk ï<ñpeoï�ó Rjq c3a�ñpa ioioR óªc ioWXVpioíZi\k cNö)fhð ^ a kÇRST�klW e TîQ c�a qXink ïtñpa iliÉR ó RÓk\í ï2ô kl^ c3c T{koR eoc]�Q ï i c q#Q ï�ï�ñ iÉíZiÉk cNö � f�a i�iÉõ c k�]�^ c q#RST ��RSvp÷ .X÷ � T � �)�hRUk ðHa i cNúZcNöMñ QSRÓò c q#ko^ a k�V�í a q�Y
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cJû W a k c QSí#q c ioRUv�TXRUTpvÚko^ c ] ï T{k elï QSQ cNe v a RUThi �1,4���10 �U�12 � a Thq-� 5 f ko^ c i\k e Wh]�koW eoc] a TtV c Wpi c q<k ï R ö#ñ Q cJö#c T{k a k ïªe�û W cªf�ñhï iÉRUkoR ï T ïªe R ö#ñdc q a Tp] c ] ï T{k elï QSQ cJe�ï T ø\ï RUT{kQ cJóªc QØ÷
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� T ïªe q cNe k ï V c�a VXQ c k ï v c T cNe�a QSR uNc ko^ c+ø\ï RST{k#Q cNó�c Q a2ñXñXelï�a ]�^ a Qji ï k ï8g�aªe k c ioR a T] ï�ïªe qZRST a k c i f kl^ c Rjq cJa#ï2ô RST�k cNelñXelc koRSTXv/ko^ cHø\ï RUT{k.k ïªe�û W cÇôßcJc qZV a ]�õ a i�kl^ c io^ a2ñ RSTXv
ï2ô ko^ c<öMï k ïªe RST cJe klR aîñ Q a íZi a ] c T�k ela Q elï Q c � � � �}÷ � k c T a VXQ c i+k ï qXR elc ]�koQSíÞWpi c kl^ ck ïªe�û W cÆôßcNc qZV a ]�õ ð RUko^pRUT�ko^ c�ñpa iliÉR ó RÓk\í ôße�a2öMcJð�ï�e õ a Thqt] ï Tp] cNñ klW a QSQUítqZR ó Rjq c i�kl^ c] ï T{k eoï QUQ cNe q c iÉRSvªTÞRUT{k ï k ð�ï i\k cNñ i fµï T cMelc Q a k c qîk ï ko^ c k ïªe�û W c3ôßcJc qZV a ]�õ a Tpq	kl^ c
ï ko^ cNe k ï kl^ c�ñhï iÉRUkoR ï T ôßcNc qZV a ]�õd÷Xs ï�ð�cJóªcJeJf RST)] ï T{k e�a iÉk�k ï iÉRSTXv�WXQ aªeHñhcJe klW e V a koR ï T
a2ñXñXelï�a ]�^ c i f kl^ cÆa T a QSíZiÉRji�q ï{c i�T ï k elcJû WXR elc ko^ c k ð�ï Q ï{ï�ñ i%k ï ^ a¨óªc qZR b�cNelc T{k�klR öMcio] a Q c i fZð ^XRS]�^ ð�ï WXQjq<R öMñ QSí óªcJe í<^XRUv�^tV a Tpq ð Rjq�kl^ ôßï�e ko^ c k ïªe�û W c ] ï T{k eoï QUQ cNe ÷
g�ï TpioRSq cNe�a k ï�elû W cÆôßcNc qZV a ]�õ ï2ô ko^ cÚôßï�eoö
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s cNelc RST � 0 243îRji a TCRST�k cNelöMc qZR a k c ] ï T{k eoï Q�RST ñ WXkJ÷ � T � � � a�öMïªelc v c T cNe�a Q ôßïªelöï2ô ko^XRjiHk ï�elû W c ] ï T{k elï QSQ cJeHð�a i ñpeoc i c T�k c q f RST ð ^XRj]�^tkl^ cÚôßcNc qZV a ]�õÖv a RUT ï2ô 
�(Rji a T
a qXqZRUkoR ï T a Q�RSTpq cJñhc Tpq c T�k�q c iÉRSvªT ñpaªelaªöMc k cJeJf vªR ó RSTXv�kl^ c�ñhï ioioRUVpRUQSRÓk\íÞk ïÞïªñ klR ö R uNcko^ cÖñdcNeoôßïªelö�a Tp] cÖa TpqCkl^ cÖó RSV ela koR ï T6q aªö#ñ RUTXv cNbdc ]�k ïªô ko^ c ] ï T{k elï QSQ cNe ÷ 	 W c k ïQ a ]�õ ï2ô i ñha ] c�f ko^ c.ñXeoc i c T{k a klR ï T ð RUQSQXV c�eoc i\k e Rj]�k c q/^ cNelc k ï kl^ c ioR öMñ Q cNe ] a i c vªR óªc TV{í � � ��÷ ì ^ c k ïªe�û W c ] ï T{k elï QSQ cNe Q c�a qXi�k ï v c ko^ cJe.ð RÓkl^ ��� ��k ï
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g�ïªöMñpa2e RSTXv ��� � ð RUko^ � � �ÆRÓk+Rji+]NQ c�a2e ko^ a k�ko^ c�cNbdc ]�k ïªô kl^ c k ï�elû W c ] ï T{k elï QSQ cJe Rjiko^ a k ïªô ]�^ a TXvªRSTXvÖkl^ cMöMï k ï�e RST cJe klR a k ï ' � ôßïªe kl^ c T cNð ioWXVpioíZi\k cNö4ð RUko^CRUT ñ WZk
� ÷
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��R e i\k�T ï koRj] c ko^ a k ôßïªe kl^ cHø\ï RST{kn] ï T�k eoï Qµ] a i cªfXa ] ï T{k elï QSQ cJeHï2ô kl^ cÚôßïªelö
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ð RÓkl^6.( � ( , ( 3 Rji ñpa ioioR ó�c/ð RUko^ elc i ñhc ]�kÚk ï kl^ c�ó�a2e R a VXQ c i
� 
( � � ��÷ ì a õ�RUTpv�RST{k ï] ï ThiÉRjq cNe�a klR ï Tîkl^ c�ñpa ioioR ó RUk\í ïªôHa QUQ ï ko^ cJe ioWXVpioí�iÉk cJö i f kl^XRSi c T a VXQ c iÚkl^ c ] ï Tp]�QSWZYiÉR ï T ï2ôÚñpa ilioR ó RUk\í ôßïªe kl^ c�c T{koR elc ]NQ ï i c q(Q ï�ïªñ iÉíZiÉk cJö ÷�Pn]�klW a QSQSí f ko^ c ] ï T{k eoï QUQ cNe] a TtV c io^ ï�ð T�k ï V cÚcJû WXR ó¨a Q c T{k�k ï kl^ cÆôßïªelö WXQ a klR ï T � ( � f�ð RÓkl^8� , � ' ' � �� � � f
� 0 � '�' � �� � � f � 2 � '�' ���� , � fµa Thq � 5 � � '�' ���� , � � �!�:���2÷��à^XRUQ cko^ c i\k e Wh]�koW eoc ] a T V c)cNbdc ]�koR óªc QUí8Wpi c q ôßïªeMñdï ioRÓklR ï T(] ï T�k eoï Q f RUk#^ a i/k ð�ïÞöMa2ø\ïªeq ela¨ð V a ]�õZi ð ^ c T6Whi c q ôßïªe R öMñhc q a Tp] c ] ï T{k elï QØ÷ ��R e i\k f�a i öMc T{koR ï T c q8V c�ôßïªelcªf RUT
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ïªe q cNe k ï3ñpeoï�ó�c ko^ cÆa ioí ö#ñ k ï klRS]Çi\k a VXRSQSRÓk\í f i ïªöMcnö RSTXR öMa Q ó¨a QUW c i ôßïªe � � � ïªe �-,��
^ a¨óªc k ï V c/c TpiÉW eoc qµ÷ ì ^XRjiÇRSi eoc Q a k c q ï ko^ c3ô¹a ]�knko^ a knkl^ c v ela¨ó RUk\ít] ïªöMñhc Tpi a koR ï TRSi/q ï T c V a i c q ï T8ko^ c q c ioR eoc q ñhï iÉRUkoR ï T@÷!� ï�e R ö#ñdc q a Tp] c ] ï T{k elï Q f ^ ï�ð�cNóªcJeJf kl^ cq c ioR elc q<i\klR b T c ili ö�a í/V cÆaªe VpRÓk elaªe íM]�Q ï i c k ï#uNcJeoïhfªö�a õ�RSTXv3v ela¨ó RUk\í/] ïªöMñhc Tpi a koR ï TV a i c q ï T3q c iÉR eoc q ñdï ioRÓklR ï T+T ï k öMcJa TXRUTpv ô WXQØ÷¨[ c ] ï Tpq f ko^ c q c iÉR eoc q+iÉkoR b T c ioi elc Q a klR ï TRSiÙi a klRSiÉò c q ï TXQUí3Q ï ] a QUQSí+V�í/] ï T{k elï QSQ cNe i ïªô kl^ c k\í ñhc v�R ó�c V�í ��"%� f qZW c k ï�a qXqZRUkoR ï T a Q
ó¨aªe R a klR ï T ïªô kl^ c v e�a¨ó RÓk\íMk cNelö a Tpq f RUT�kl^ c/g�a2e k c iÉR a T óªcNe ioR ï T f�ï2ô kl^ c��{a ] ï VXR a T@÷
� Tîkl^ c T c�ú k+iÉWpVpi c ]�klR ï T a T a2ñpñXeoï{a ]�^	Rji ñXelc i c T{k c q f�ð ^XRj]�^ ï�ó�cNe ] ïªöMc i.ko^ c�ö#c TZYkoR ï T c q#io^ ï�e k�] ïªö RSTXv�iJ÷ ì ^ c.ö�a RSTMRSq c�a RSi�k ï q c ioRSvªT#ko^ c.ï WZk cJe Q ï�ï�ñ V�í+RST{k elï qZWp]�RSTXv
a T cJð ] ï T{k eoï Q ó�a2e R a VXQ c��� f�ð ^XRj]�^	Rji aÖô WXTp]�koR ï T ïªô ko^ c ] ï QUQ ï ] a k c q � öMï k ï�e � ñhï iÉRUYkoR ï T ( ï TXQSí f VXWZkÚRSi c�û W a Q�k ï ko^ c T ï Th] ï QSQ ï ] a k c q ñdï ioRÓklR ï T � �ßQSRSTXõ	iÉRjq c ��RST cJóªcNe íi\k a koRj]�] ï TZòpv�W ela koR ï T@÷XPnT)RÓk cNe�a koR óªc ] ïªöMñ WZk a koR ï T öMc kl^ ï q)V a i c q ï T�kl^ c ] ï T�k ela ]�YkoR ï T öMaªñXñ RSTXv#ko^ cJïªelcNö RjiHWpi c q<k ï ] a QS]NWXQ a k c ko^pRSi ó�a2e R a VXQ c ÷ZP ñpa ioioR ó�cÇï WZk cJe Q ï�ïªñ] ï T{k eoï QUQ cNe ] a TÞV c q c ioRUv�T c qÞRSTîkl^XRSi ðHa í f�ð ^XRSQ c#cNúXa ]�klQUí ô WXQÓòhQUQSRUTpv a QUQ�kl^ c i\k cJa qZíi\k a k cÇeoc�û WXR elcNöMc T�k�i ôßï�e ko^ c ioíZi\k cNö ÷ ì ^ c i c RSTp]�QSWpq c T ï k ï TXQSí#ko^ c q c ioR elc q cJû WXRSQURSVZY
e RSW ö ñdï ioRÓklR ï T f VpWZk a Qji ï kl^ c�c�úXa ]�k�iÉkoR b T c ioi elc Q a klR ï TpiÉ^pR ñ V c k ð�cNc T+kl^ c klR ñ/ñhï iÉRUkoR ï T
a Tpq)kl^ c#c�ú k cJe T a Q ôßï�e ] c ÷ ì ^ c/aªñXñXelï�a ]�^�] a T	V c RST{k cJeoñXelc k c q a i a iÉ^ aªñ RSTXv ï2ô kl^ c
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ñpa iliÉR ó RÓk\í a T a QUíZioRSi�] a T8V c Wpi c q a Qji ï	a i a � í a2ñ WpT ï�ó�ô WXTp]�koR ï T ôßï�e ko^ c<ñXeoï�ïªô�ïªô
a ioí öMñ k ï klRS]ÚiÉk a VpRUQSRÓk\í<RUT�ko^ c ] a i cÚï2ô�ôßeocJcÚö#ï koR ï T � ( �Ø÷
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P�k\í ñ RS] a Q�R öMñpa ]�k cNú�ñdcNe R ö#c T{k ð RUko^tko^ c i cJóªc TXY}q ïªô�	 � 
 Y}QURSvª^{koY ð�c RSvª^{kÉY elï V ï kÉY � � RjiiÉ^ ï�e klQUíÞq c il] e RUV c qCRSTCko^XRji+i c ]�klR ï T f RST ï�e q cNe k ï RSQUQSWpiÉk e�a k c ko^ c ] ï T{k elï QSQ cJeÚñhcJeÉôßï�e Y
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öMa Tp] c ÷�� ïªe kl^ c3cNúZñhcJe R öMc T{k a qZR a v ï T a Q ôßïªelö ï2ô ko^ cMg�a2e k c iÉR a T�iÉkoR b T c ili ö�a k e R ú
� � f¨ð RUko^+kl^ c�ó¨a QUW c i ï2ô ì a VXQ c � fJðHa i�]�^ ï i c T`÷ � T3ko^ c�c�úZñhcJe R öMc T{k a q c iÉR eoc qÚk e�a�ø\c ]�Y
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�-� a ThqMko^ c ] ï T{k a ]�k ôßïªe ] c����nïªô ko^ cÇc TpqZY cNbdc ]�k ï�e RST��2Y�qZR eoc ]�klR ï T
a2elc io^ ï�ð TMRST
��RSvp÷ � ÷ � T ïªe q cNe k ï�cNó�a QSW a k c ko^ c�eoc iÉWpQÓklRUTXvÚR öMñhc q a Tp] c.eoc Q a koR ï Tpio^XR ñ@f
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ko^ cHe�a koR ï ������ � �  " # ðHa i�] ï�öMñ WZk c q a i a T c i\klR ö�a koR ï T ï2ô kl^ c i\klR b T c ili��ª÷ ì ^XRji c iÉkoR ö�a YkoR ï T)RSi ï2ô ] ï W e i cÚï TXQSí ó�a QSRjqtRST�ko^ c i\k cJa qXí<i\k a k c ÷ ì ^ c�elc ioWXQUk�RSiniÉ^ ï�ð T)RST ��RSvp÷ � ÷P�k�kl^ c i\k cJa qXíMiÉk a k c ko^ cÆc iÉkoR ö�a k c q<iÉkoR b T c ili eoc�a ]�^ c iÙT c�a2e QUí#kl^ c q c ioR elc q ó¨a QUW cÇïªô

0 0.05 0.1 0.15 0.2 0.25

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

time [s]

E
st

im
at

ed
 S

tif
fn

es
s 

[N
/m

]

����� Ä��pÄ �2|\~�ÝXx���z�z
	`z}|\~��+�N|\~��Jx����ª�\~Óx�ÈÇ|\���H~������J�o|Ù�lÏª�Z�l�\~�����x�|�Ñ

( & & &���
 ö ÷ ì ^ cÆelcNö�a RSTXRSTXv#qXR b�cNelc Tp] c QSR c i�RUTtko^ cÆe�a TXv cnï2ô õ{T ï�ð T<i\klRS]�koR ï T c�b�c ]�k�i
ôßïªe ko^pRSi elï V ï k�÷

��� WXW	�Éëoê I�åZëÉç�äPJ

� T ko^pRSiCi c ]�klR ï T f i ïªöMc a2ñXñ QSRj] a klR ï Tpi	V a i c q ï T ko^ c ñXelc i c T{k c q ] ï T�k eoï QUQ cNe i aªeociÉ^ ï�e klQUí ñXeoc i c T{k c q@÷
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ì c�a ]�^XRSTXvîV�í q cJöMï TpiÉk e�a klR ï T RSi a k\í ñ RS] a Q a2ñXñ QURj] a koR ï T ôßï�e ko^ c R öMñdc q a Tp] c ] ï TZYk elï QSQ cJe i\k e Wh]�koW eoc ÷�P ñpela ]�koRj] a Q c�úXaªö#ñ Q c�ðHa iÙvªR óªc T ð RUko^�kl^ c k a ioõ ïªô k cJa ]�^XRUTpv a Tpq
a WZk ïªö�a klRS]<RUTpi cNe koR ï T ïªôÇa�ñ RjiÉk ï T9RUT{k ïîa	öMï k ïªe VXQ ï ]�õ�÷ ì c�a ]�^XRSTXvîRji eoc�a QSR uJc q8V�ívªWXRjqZRSTXv<kl^ c#eoï V ï k ð RUko^Þko^ c ^�W ö�a TÞ^ a Tpq � ��RSvp÷ "%��÷ � k ðHa iÆRUTpRÓklR a QUQSí�õ�T ï�ð T�ko^ a kko^ cÆa�úZc i ïªô ko^ c ^ ï Q c iÙRSTMko^ cnöMï k ïªe VXQ ï ]�õ ð�cNelc�óªcJe klRS] a QSQUí ïªe R c T�k c qµ÷ � TMko^ c k cJa ]�^ZYRUTXv ñ ^ a i c�f ^XRSvª^9i\klR b T c iliM] ï�ö#ñdï T c T{kli ôßïªe ko^ c�ïªe R c T{k a klR ï Tpi ð�cNelc ] ïªöMö�a Tpq c q f
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ð ^XRUQ c ko^ c k ela TpiÉQ a klR ï T a QHiÉkoR b T c ioi ðHa iMi c k#k ï8uNcJeoï ÷ ì ^XRji a QSQ ï�ð�c q ï TXQSí8k e�a ThiÉQ a YkoR ï T a Q öMï�óªcNöMc T�k�iHk ï V c q cJöMï TpiÉk e�a k c q�V�íÖko^ c ^�W ö�a T ïªñdcNe�a k ïªe ÷ � T�ko^ c i c ] ï Tpq
ñ ^ a i cªf ko^ c k a Wpvª^{k%k e�a�ø\c ]�k ï�e í3^ a i�V cJc T a WXk ïªö�a koRj] a QSQSí elcNñXelï qZWp] c q3V�í/ko^ cneoï V ï kJ÷
� T	ko^pRSi ñ ^ a i cªf ^XRUv�^ ó�a QSW c i ð�cNelc/a ioioRSvªT c q ôßïªe ko^ c k ela TpiÉQ a klR ï T a Q�i\klR b T c ioi f�ð ^XRUQ cko^ c iÉkoR b T c ioi ôßï�e ko^ c)elï k a koR ï Thi ðHa i#Q ï�ð ÷ ì ^pRSi c T a VXQ c q(ko^ c�elï V ï k#k ï ] ïªöMñhc TZYi a k c/ôßïªe ko^ cMelcNö�a RSTXRSTXv ñdï ioRÓklR ï T cJeoelïªe iN÷ � T	kl^XRSi cNú�ñdcNe R ö#c T{k f ko^ c�a ioi cNö VXQUí ðHa i
c�úZc ]NWZk c q a WZk ïªö�a klRS] a QSQUí ôßï W e koR öMc i ô¹a iÉk cJe kl^ a T	V�ítko^ c ^�W ö�a T ï�ñhcJela k ïªe RUT�kl^ ck cJa ]�^XRSTXv ñ ^ a i c ÷ � ï�e k ð�ï�ñ RSiÉk ï Tpi f ko^ c k ï k a QµklR öMc3ôßïªe kl^ c3a ili cNö VpQUí ð�a i � iJ÷ ì ^ cRUTpi cNe koR ï T/k a iÉõ�^ a i�V cNc TMR öMñ Q cJöMc T{k c q/V c�ôßï�eoc V�í+WpioRSTXv a T/RSTpqZWhi\k e R a Q elï V ï k a Thq a] ïªöMñ QSR a T{k ôßïªe ] c YØk ï�elû W c i c Tpi ïªe ÷ 	nc i ñ RUk c�aÚð�c QSQ�koWpT c q g�a2e k c iÉR a T ôßïªe ] c ] ï T{k elï QSQ cJeJfko^ c RSTpi cNe koR ï T ñXeoï ] c iliÚ^ a qÞk ï V cÖñdcNeoôßïªelö#c q ö Wp]�^6iÉQ ï�ð�cNe�f V c ] a Wpi cMï2ô ko^ c�ð�c QSQõ{T ï�ð T#] ï T{k elï Q ñXelï VXQ cNö i ð ^XRj]�^ ï ]J]�W e RST#ko^ c ] a i c�ïªô ^ aªe q#] ï T�k a ]�kli ð RÓkl^�] ï T ó�c TZYkoR ï T a Q elï V ï kliJ÷ ì ^�Wpi f ko^ c3a q ó�a T�k a v c�ï2ô%a ] ï�ö#ñ QUR a T{k ö�a TXR ñ WXQ a k ïªe�ð RUko^Þi\klR b T c ili] ï T{k eoï QdRST a ili cJö VXQSí�k a ioõ�i�V c ] a2öMc�ï V ó R ï WpiJ÷
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s cNelc kl^ c q cJöMa Tpq ôßïªe�a ] ï�ö#ñ QUR a T{k@V c ^ a¨ó R ï W e@ïªô ko^ cÙelï V ï k a QSi ï�a2e Rji c�ôßelïªö�eoc�a i ï Tpi
ï2ô i a2ôßc k\í ôßïªe ^{W öMa TpiÙRST{k cJela ]�koRSTXv ð RUko^<RÓk f�ð ^XRSQ c ko^ c ] ï T{k a ]�k%k ï ko^ cÇc T ó R elï T öMc T�k
��k a VXQ c � ðHa i û WXRÓk c i ïªô k.qXW c k ï ko^ c ]NQ ï ko^ a Tpqt^ c Tp] c T ï k a i.]�^ a QSQ c TXv�RUTXv a iHRST<kl^ c
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] a i cÆï2ô`ñ RjiÉk ï T�RSTpi cJe klR ï T@÷ ì ^ cÆð ^ ï Q c k a ioõ ð�a iHi ñ QSRUkHW ñ RST{k ï iÉR ö RUQ a2e vªWpRSqZRSTXv a TpqR öMñdc q a Tp] c ] ï T{k elï Q ñ ^ a i c i a i�RSTtkl^ c�ñ Rji\k ï T)RSTpi cJe klR ï T aªñXñ QSRS] a koR ï T`÷ ��RSvp÷ $ io^ ï�ð i
a q cNöMï+a k%kl^ c s a T ï�ó�cNe�ô¹a R eÙð ^ cJeoc kl^ c.eoï V ï k � i c QSV ï�ð Rji�q c ù c ]�k c q ð RUko^XRST�RUkliÙT�WXQSQi ñpa ] c�f�ð ^pRUQ c ko^ c)elï V ï k�] ï T{klRUT�W c i ð R ñ RSTXvCko^ c k a VXQ c�a Tpq a2ñXñ QUí�RSTXv a ] ï TpiÉk a T{k
ôßïªe ] c RUT ó�cNe koRj] a QµqZR elc ]�klR ï T@÷
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� T a T ï ko^ cJe i cNeló RS] c.eoï V ï koRj]Ni aªñXñ QSRS] a klR ï T ð�c Whi c qMko^ c�g�a2e k c iÉR a TMR ö#ñdc q a Tp] c ] ï TZYk elï Q ï2ô ko^ c 	 � 
 QSRSvª^{kÉY ð�c RUv�^{k eoï V ï k � � RUT ïªe q cNe k ï<ï�ñhc T a q ï{ï�e ÷�s cJeoc ko^ c#a2elö
ð�a inWpi c qîRUTC] ï�ö VXRST a klR ï T ð RÓkl^ a<öMï VXRSQ c#ñ Q a k ôßïªelö a Tpq�kl^ c
	���
 YØ^ a Tpq�Y � � f ��RSvp÷
#X÷
� Tàko^XRji a2ñXñ QSRj] a klR ï T f ò e iÉk f ko^ c q ï�ïªe ^ a TpqXQ cÞð�a i ö�a TXR ñ WXQ a k c qàV�í a i cJû W c Tp] c
ï2ô R ö#ñdc q a Tp] c ] ï T{k elï QSQ c q ö#ï�ó�cNöMc T{k�i�RST ïªe q cJe k ïtïªñdc T�kl^ c q ï{ï�e ÷ 	 W e RSTXv<ko^ c i c
ö#ï koR ï Tpi�ko^ ctö#c�a ioW elcNöMc T{kli ï2ô ko^ c+ø\ï RST�k3k ïªe�û W c i ñXeoï�ó Rjq c q a T c i\klR ö�a k cÖïªô kl^ c] ï T{k a ]�k ôßï�e ] cÚa Tpq<ko^�Wpi ïªô ko^ c ]�W eleoc T{k.] ï T{k a ]�k�iÉk a k c ÷
�à^ c T(ko^ c�öMï VXRSQ ctñ Q a k ôßï�eoö òpT a QSQUí öMï�óªc q8ko^ elï Wpvª^8ko^ c q ï�ï�e ^XRSTXv cªf ko^ c q ï�ïªe
ð�a iÙõ cJñ k a k a qZRji\k a Tp] c V�í#R öMñdc q a Tp] c ] ï T{k eoï Q ï2ô ko^ cÇa2elö ÷ ì ^ cJeocNôßïªelcªf RSTpiÉk c�a q ïªôWpiÉRSTXv#ko^ c iÉkoR b T c ili�k cJeoö ôßelïªö [ c ]�koR ï T8.X÷ ( f RUTtko^pRSi�iÉk a v c ko^ c q c iÉR elc qÖR öMñhc q a Th] c
ð�a i+V a i c q ï T a T a2ñpñXeoï�ñXe R a k cÖñdï k c T{koR a Q ô WXTp]�koR ï T ð ^pRS]�^ ^ a i/RÓk�i ö RSTXR ö W ö a QSQ



����x{~��������µ�Nz�z�~ÓË2~�|ØÌ����Jz���������x�|��\��ÊdÜ��É�J���oÅ��J�\Í��S�J��Ü�Ê��lÏª~Ó��Ê��	�J��~�x�|������Z�N|\z 5 �

� � � Ä � Ä �.�p� ÊÓ~�ÈJ�2|�ÕßÅ���~�È���|��\�J�Z�J|�w�w�ÅÙ��~�ÊÓ���J�Z��x{~�x{ÈÚ�Ú�����N��Ñ

a Q ï TXv a ]NR e ]�WpQ aªe QSíÞio^ a2ñdc q ñpa kl^ ð RÓkl^ eoc i ñdc ]�k+k ïCa�ñ Q a k ôßïªelö ò úZc q ôßelaªö#c ÷�PÇq�YqZRÓklR ï T a QSQSí f kl^ cÖelï k a koR ï T a QÙi\klR b T c ioi ð�a i�i c k+k ï�uJcNelï iÉWp]�^Ckl^ a k�kl^ cÖc Thq�Y cNbdc ]�k ïªe
ïªe R c T�k a klR ï T a WXk ïªö�a koRj] a QSQSí a q ø Whi\k c qµ÷

� �Þç�änê��ÉéXJ�ë\ç�äXJ

� T8ko^XRji ñha2ñdcNe�f�a WXTXRUò c q f�ñha iliÉR ó RÓk\íÞV a i c q ñdcNe i ñdc ]�koR óªcÖðHa i+vªR óªc TCk ï ko^ ctñXelï VZYQ cJö ïªô�ñdï ioRÓklR ï T f k ïªe�û W cÖa TpqCR ö#ñdc q a Tp] c ] ï T�k eoï Q ï2ô ù cNú RSVXQ cÚø\ï RST{k eoï V ï kli f V ï ko^
ï T ø\ï RST{k a Tpq g�aªe k c ioR a TtQ cNó�c QØ÷ ì ^ c i c�öMc ko^ ï qXi a2elc�c i ñhc ]�R a QSQUí eoc Q cJó¨a T{k ôßïªe QSRUv�^{kÉY
ð�c RUv�^�k f ] ï�öMñ QUR a T{k elï V ï k�i%q c ioRSvªT c q ôßïªe i cNeló RS] c�a2ñXñ QSRj] a klR ï Tpi ï�e%ôßïªe ^�W ö�a TZY elï V ï kRUT{k cJela ]�klR ï T@÷XP ñ ^�í�ioRj] a QµRST{k cJeoñXelc k a klR ï T ðHa i�vªR óªc T ôßï�e ko^ c k ïªe�û W c ] ï T{k elï QSQ cNe.a Tpq
a T c T cNe vªíÇio^ aªñ RUTpv ö#c ko^ ï q ðHa i`q c ioRUv�T c q fNð ^XRj]�^�RSi`V a i c q ï TXQSí ï T ö#ï k ï�e@ñhï iÉRUkoR ï T
�¹] ï QUQ ï ] a k c qt] ï T�k eoï QUQ cNe � f VXWZk ð ^XRj]�^ti a klRSiÉò c i�kl^ c iÉk a koRj] elcJû WXR elcNöMc T{kli ôßïªelö WpQ a k c qRUT)k cNelö i ï2ô kl^ c+elï V ï k�klR ñ ÷ �àRÓkl^ ï WXkÇv ï RUTpv�RUT{k ï q c k a RSQSi f RUkÇRji ð�ïªe ko^)T ï koRSTXv�ko^ a kko^ cÚñXelïªñdï i c q c T cJe v�íMio^ aªñ RUTpv öMc kl^ ï qt] a T�V c v c T cJela QUR uNc qMk ï�a V eoï{a q cJe ]NQ a ioi ïªôWXTpq cJela ]�koW a k c q��ÙWXQ cNe Y ��a v ela TXv c iÉíZiÉk cNö i � � � f T aªöMc QSí+k ï iÉWp]�^�ioíZi\k cNö i ð ^XRj]�^�] a TV c iÉk a VXRUQSR uNc q/V�í3io^ a2ñ RSTXv ï2ô ko^ c.ñdï k c T{koR a Q c T cNe vªí ï TXQSíª÷2P�TMR öMñhï�e k a T{k a q ó�a T{k a v c
ï2ô ko^ c i ctñpa ilioR ó RUk\í�Y}V a i c qÞ] ï T{k elï QSQ cJe iÚRji�kl^ c<elï VpWpi\klT c ili ð RUko^ elc i ñdc ]�k3k ï WXTh] cNe Yk a RST{koR c i ïªô ko^ cÆelï V ï k ï�e Q ï�a q ñpaªelaªöMc k cJe i fZa i ð�c QSQ a i�k ï ] ï T{k a ]�k�iÉRUkoW a koR ï Tpi ð RUko^WXTXõ�T ï�ð T6VXWZk ñpa iliÉR óªc�c T ó R elï T öMc T{k�iN÷ ì ^ c i c�ñXeoï�ñhcJe klR c i ð�cNelc�ó¨a QURjq a k c q6qXW e RSTXvT{W ö#cJeoï Wpi a2ñpñ QURj] a koR ï Tpi ð RUko^�ko^ c 	���
 QURSvª^{kÉY ð�c RSvª^{k elï V ï k�iN÷



5 � ��Ê�~�xM��Ê��{��Õ��2�o����NÝX�l���{�����\~�z}|\~Ó�Jx���|�|����Nx��M���o�É�#Ò�~��\×�~�x{ÈJ�l�
� � Q �`æ �`änê � J
5�Ñ���Ñ���Ê��{�ªÕ �2�o����NÝX�l��Ñ��������	� 
�����
�������������������������� �	�"!�#$�%��#	&$'(���*)+�	�,����-����.!��0/1���2#435���	�
6 ���1798:�1;�8:���4&$'�����!�
(!��$���oÑ �`��� |\�{�lz�~Óz���Ûd���É�{x�~Ó���JÊ ��x{~�Ë¨�o�\z�~�|yÌ#�#�{x{~��É�h���J�ª�\~�Ê � � ��� Ñ

� Ñ���ÑX��Ê�����Õ��ª�É�-���ÝX�l�H�Nx��<�ÇÑXÒ�~��\×�~�x�È��l��Ñ��àÈJÊÓ�J���NÊÓÊ�Ì<z}|É�J��Ê��Æz}|É�N|\�oÕ¹�S�����ª���J�ÉÍM���Jx�|��\��Ê�Ê��l�
�S�J�.Î{�lÏª~Ó��Ê���Ð}�J~Óx�|.�\�J�Z�J|\z�Ñ=<���
��$�>!?�@�BADC 6 
�!��>&$� 6 ���������%�%&	#$E+F?3(�G&	�4!��:H$#�#�
I�KJLFM�	�,�G&	��� 6
N�!�3(���$#OA��G���0HG�QP F=RTS�S?SN�*5 � �27¨ �U � �!�WV 7 5 ��� � � � 5�Ñ


ªÑ���Ñ���Ê��{��Õ��2�o����NÝX�l�3�Nx��6�ÇÑ�Ò�~��\×�~�x{ÈJ�l��ÑF������|\��z�~Ó�Jx ~����Z���{�Nx{���M�l��x�|��\��Ê�|\���o��x{~ÓÔ��{��z
�S�J�3|\�J�ÉÔ��{�Ö���Jx�|��\��Ê�Ê����8Ê�~ÓÈJ��|�Õ¹Å���~�È���|#�\�J�Z�J|\z�ÑXHBYOYOYZH$�I�����$�>!��%�4���>!?��[O���KAK���G���>&$�\�BA
���������%�4&	#D!�� 6 C+
T�����]!��%�4���{���{�JÈJ��z � � �^V ��� 
ª� � � ��� Ñ

��Ñ���ÑN��Ê��{�ªÕ��ª�É�-��NÝX�o���N��Ñ���|�|��N�Jx��Ç�ÇÑNÒ�~��\×�~�x{ÈJ�l��Ñ �µ�Jz�z�~�Ë2~�|ØÌ����Nz����Ç���N��|\��z�~Ó�JxÇ~����Z���{�Nx{���
�l��x�|��\��Ê��S�J�hÎ��lÏª~��{Ê��XÐ}��~�x�|��+�Nx{~��{��ÊÓ�N|\�J�\z�Ñ�N �G�K&W_>`�;4��'aHBbICD[c;4FId��13T��#$��
T�e���Dfa���5� ���M�G!��
[O���I�%�G���gFId�#�������#�ELF(�%
��%�h��!������ � U 5 5 5J� � � � �ªÑ

� Ñ���ÑÇ��Ê��{�ªÕ �2�o����NÝX�l���Æ��Ñ ��|�|��Ç�Jx����ÇÑÆÒ�~��\×�~�x{È��o��Ñ � ���Nz�z�~ÓË2~�|ØÌ ���Nz���� ���N��|\��z�~Ó�Jx
~����Z�����Jx����6����x�|��\�JÊÓÊ��l�Þ�j�N�CÎ��oÏ�~���ÊÓ��ÐØ��~�x�|C�\���Z�N|\zîÕ�������|C~�~%U �j�{Ê�Ê�z}|É��|\� �S�����ª���J�ÉÍZ�
~����Z�����Jx����.���lz�~ÓÈJx��Jx{�/�lÏª�Z�l�\~�����x�|\z�Ñ@H�[i��C��{�{�JÈJ��zÙ�{�hÑ � �����KV � � � 
2� � � � ��Ñ

� Ñ���Ñª��Ê��{�ªÕ��ª�É�-��NÝX�o���ª��Ñ ��|�|��ª�Jx��/�ÇÑ2Ò�~��\×�~�x�È��l��Ñ`���Jx{z}|��\���l|\~�Ë¨�H��x��l�\ÈJÌ+z��{�J�{~�x�ÈÇ�{�Jz����
~����Z�����Jx���������x�|��\��Êh�j�J�.�+�lÊU�Nz�zH�J���{x{���l�É�N�l|\����|\���M����ÊÓ�o��ÕyÊÓ�NÈJ�É�Jx�È��Úz}Ìªz}|\����z�ÑjH�[i��C��
�{�JÈJ��z 5 
 � �WV 5 � ��� � � � � � Ñ

� Ñ���Ñ ��~����É�{~����ÇÑ2Ûh��x{~��l|�|\~Ó�Nx��3�tÑ ����Ë����\���2�Nx��3�tÑ �@~�����~�È¨�NÊÓÊ��ªÑ:k��N�\~Ó�J��ÊÓ��z}|\~�ÝXx{��z�z��J�l|\�ªÕ
��|\�J�\zµ�j�N�µ���Nz}|��Nx��nz\�N�j�%���N|\~���xn����x�|��\��Ê�Ñ:l�l���'DH$�I�����$�>!��%�%���>!?�(FId��13T��#��2
��m�BA@���������%�4&	#
����#	�G!��G&$'on%H$F���� p��{���l|�Ñ � � � 
ªÑ

7ªÑ ��Ñ ���\��ÈJÊ�~U��|\���ª��Ñ%����|\��È��ª�2�Nx��Ú��Ñ��h�J×��Jx���Ñd��Ê����{�JÊ�|��É�J�ÉÍ2~�x{È.���Jx2|��\�JÊ�ÊÓ�o�\z��j�N��Î��oÏ�~���ÊÓ�oÕ
ÐØ��~�x�|��+�Jx{~����{ÊÓ�N|\�N�\z^U��Æ�l���������É�N|\~�Ë¨�Hz}|\�{�ªÌ�Ñ@C+
������q!��%�4&�!J� 
 5¨� �  �U � � 5 V � � � � 5 � � � Ñ

� Ñ �ZÑª���{�lx/�Nx���woÑ�r��N��Ñ �ª~��Æ��ÊÓ�N|\~���x��N�����Jx{z��l�\ËJ�N|\~�Ë¨������x�ÈJ�\����x{����|��É�Jx�z}�j�J�\�+��|\~���x3����xªÕ
z��o�\Ë���|\~ÓË������\�J�Z�l��|\~���z%~�x3|\����ÐØ��~�x�|��Jx��+������|\��z�~Ó�Jx#z��{�J���lz�ÑLHBY@YOYsH$�(�������5!��%�4���5!?�@[O���5;
A^�������>&$�D�BAj���������%�4&	#a!�� 6 C+
������]!��%�%���{�Z�{�JÈJ��z 5 � 7�
 V 5 � 7$7ª� � � � � Ñ

5 � Ñ���Ñ2�H���p�{���2Ñ`Ü{�����2�j�J��Å��N�É�It��j�l�����{�J�ÉÍ/ÊÓ��ÅÙz%�j�J�Ù|\�������Jx2|��\�JÊh�N�dÎ{�lÏª~Ó��Ê����\���Z�N|\z�ÑLHBY@YOY
H$�(�������5!��%�4���5!?�@[O���KAK���G���>&$���BA1���?�$���%�4&	#Q!�� 6 C+
������q!��%�4�����Z���NÈ���z � 
�
 V%� � � � � � � � Ñ

5$5�Ñ���Ñ��H���p�{���Ù�Nx�� ��Ñ��h����~��Z��Ê�ÊÓ�ªÑª��È���x��l�É�JÊ2�NÊÓÈJ�J�\~�|\�{�9�j�J�µ�ªÌªx��N��~Ó�µ�S�������{�J�ÉÍHÊ�~�x{�����\~Ó×��NÕ
|\~��Jx��J�Ù�\���Z�N|\zÇÅÙ~�|\����ÊÓ�Jz}|\~���Ð}��~�x�|\z�ÑoHBY@YOYuH$�I�����$�>!��%�4���>!��1[O���KA^�������>&$���BA����������%�4&	#
!�� 6 C+
T�����]!��%�4���{���{�JÈJ��z � � � V'� 5 � �05 �!� 7ªÑ

5 � Ñn�ÇÑdÒ�~��\×�~�x{ÈJ�l���@��Ñ���ÊÓ����Õ��ª�É�-���ÝX�l�����tÑ�Ò ��N�{x�ÊÓ�J��woÑ �ª�É���N�l�j�o���@�Jx{�\vÇÑ �ª�Z�J�\�o��Ñ ��x��
x��lÅ È��lx{�l�É��|\~Ó�Jx8�J��|\�J�ÉÔ��{�/����x�|��\��Ê�Ê����CÊ�~�È���|�ÕßÅ��l~ÓÈJ��|3�\�J�Z�J|\z�ÑwHBYOYOY0H$�(�������5!��%�4���5!?�
[O���KAK���G���>&$���BA9���������%�4&	#D!�� 6 C+
������q!��%�4���������NÈ���z 
�
 ���KV 
�
 � 
2� � � � 5�Ñ

5 
ªÑavnÑpÒ���È��JxpÑ/wy���Z���{�Nx{���Ç����x�|��\�JÊ4Ud��x��J�����\�¨�N�o�t|\�M�+�Jx�~Ó���{ÊÓ�N|\~��Jxh�p������|Çw�ÕÙ|\�{���N��Ì��
�{�N��|%w�wµÕ@~����{Ê������lx2|É��|\~���xh�¨���N��|�w�w�w@Õ`�N�{��ÊÓ~�����|\~���x{z�Ñ <���
����>_c�xA+7ad��M_gFId�#�������#�E:y\�G!?;
#�
������]���I��!�� 6 [O���I�%�B�?� �*5 � � U 5 V � �ª�05 � 7 � Ñ

5 ��Ñ�Û�Ñd�h~�x��Jx��t�nÑ �nÑd���JÊU�ª��x2�Z�l�\È�Ñ+�������{z}|n�J�{�J�ª|\~�Ë¨�Ú���Jx2|��\�JÊ��N��Î��oÏ�~���ÊÓ��Ð}��~�x�|��\���Z�N|\z
ÅÙ~�|\�)ÐØ��~�x�|/|\�N�ÉÔ2�����j�����ª���N�oÍZÑXHBYOY@YzH$�I�����$�>!��%�4���>!?��[O���KAK���G���>&$�\�BA{���?�$���%�4&	#�!�� 6
C+
������q!��%�4����������Õ 
�� �¨ �U 5 ��� �WV 5 � 
 ���05 �!� � Ñ

5 � Ñn��Ñ ��|�|��X�nÑX��Ê��{��Õ��2�o����NÝX�l���{�Jx{�t�ÇÑ�Ò�~��\×�~�x{ÈJ�l��Ñ����J�����N�\~�z��Jx<�N���J�{�N��|\~�Ë¨�Ç�Jx��Mx���xªÕ
�J�{�N��|\~�Ë¨��|��É�N�oÍ2~�x{ÈÚ�l��x�|��\��ÊpÊÓ��ÅÙzÙ�j�N�H�nÎ��lÏª~��{Ê���ÐØ��~�x�|��+�Nx{~��{��ÊÓ�N|\�J��ÑLHG�aP F{� � � ��� Ñ

5 � Ñn��Ñ ��|�|��Ç�nÑÆ��Ê��{�ªÕ��ª�É�-��NÝX�o���n�Jx����ÇÑÆÒ�~��\×�~�x{È��o��Ñ � ���Nz�z�~ÓË2~�|ØÌ ���Nz���� ���N��|\��z�~Ó�Jx
~����Z�����Jx������l��x�|��\��Ê�Ê��l�µ�j�N�µÎ��lÏª~��{Ê��pÐ}��~�x�|µ�\���Z�N|\z�ÕZ������|µ~%U |\�J�ÉÔ��{���S�����ª���J�ÉÍ��Jx{�nÈN�É��Ëª~�|yÌ
�l�����Z��x�z\�N|\~���xpÑLH�[i�+C��ª���NÈ���z��{�pÑ � � � �WV � ����� � � � � ��Ñ

5 � Ñn�tÑ �ª�Z��x�È�Ñ¨�#�2����Ê�~�x{È��Jx{�H����x�|��\�JÊ¨�J�ª��ÊÓ�Jz}|\~��pÐ}��~�x�|d�\�J�Z�J|\z�Ñ�HBY@YOY|<���
T�$�>!����BAc���������%�4&	#
!�� 6 C+
T�����]!��%�4���{������Õ 
ª� �� �U � � 5 V 
 � � � 5 � 7 � Ñ

5 7ªÑ �ZÑ �2�{È��Jx{�ªÑ�Ò����+�JxªÕ¹�\�J�Z�J|�z}Ìª�Æ��~���z�~�z�Ñ~}{����-�#B'(�$3����o�1
T�q!��5;2���������1H$�I�����B!�&	�%�4���(E
H�[i��C�� � � ��� Ñ



����x{~��������µ�Nz�z�~ÓË2~�|ØÌ����Jz���������x�|��\��ÊdÜ��É�J���oÅ��J�\Í��S�J��Ü�Ê��lÏª~Ó��Ê��	�J��~�x�|������Z�N|\z 5 �

5 � Ñ ��ÑªÛd�J����~�Ñµ� z�~����{Ê�� �@� ���Jx�|��\��Ê�Ê��l�%�j�N���\�J�Z�J|\z�ÅÙ~�|\�/��ÊÓ�Jz}|\~���Ð}�J~Óx�|\z�Ñ@HBYOYOY��I�B!��I#�!�&^;
�%�%���I#Q���=C+
������q!��%�4&�[O���I�%�B�?� ��
 � �65 �  �U 5 � � 7 V 5 � 5 
ª� 5 � � 5�Ñ

� � Ñn�tÑ(k�~Ó�2Ì2�Jz\�NÈ¨�N��Ñ fa���5� ���M�G!��aFId�#�������#1C+�5!?� d�#��2#\Ñ �µ�\��x�|\~Ó�l�lÕ¹ÒH�JÊ�Ê��*5 � � 7ªÑ
� 5�Ñn�tÑ��Z~Óx�xh�-�ÇÑ r.����|\~Ó�p� ��Ñd���J|\�p�h�Jx�� ��Ñ rÚÑ �ª�JÊ�~�z��{�ª��Ì�Ñ+� x��lÅ �J�l|\�{�N|\~���x)�J�{�ª�\�¨�N�o�
�S�J���ª���+�Jx3�S�\~���x��ªÊ�Ì#�\���Z�N|.�ª��z�~�È�xhÑjH$�(��_�F(d��93 _@����Y���3(�����2�]���I��!?�g���������%�4&	#�E@H$#�&$'��%!J�
� � ��� Ñ

�'� Ñ��@Ñ��X�JÊ�ÊÓ�ª����Ñ-�2~Ó�l~ÓÊ�~Ó�Jx����d�nÑp�H�Æ�h�{���ª� 	ÙÑd����È�Ê�~���Ê�����Ê�ÊÓ~��d�Jx{� ��ÑX�.�N�\~��ªÑ+��������Ê�~U�Nx{���
�l��x�|��\��Ê%�j�N�/�<�\���Z�N|+ÅÙ~�|\�Þ��ÊÓ�Jz}|\~��ÚÐ}�J~�x2|\z�Ñ N��B�K&���� 6 �2����#��BA ��'I��l�l���'|H$�(�������5!��%�4���5!?�
[O���KAK���G���>&$����� C 6 
�!��>&$� 6 ���������%�%&	#$E�[O���2�]�	�B!�ETN������%
?��!?� �N�{�JÈ��lz��{�pÑ 5 � 5 5 V 5 � 5 � �lÐ}��x{�
� � � 
ªÑ


