
Méthodes de volumes finis en maillages variables pour
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QSRUT�VXW.Y[Z]\_^`V#aUbdcfeg^ihkj�W�ehmlneg^iVX^dopcqep^`hmj
r W�ops_otepT$VXW$ou�hkVXlUbiW�vnW$o

wyxghqz{W�e'|�cq^`VXcmj
} cqlUl8hmxpe r W~xgW$u�RUW$xgu�RUW�jI��Yk�mY>�#Z]��hf�mW�V��UxgW.�m�m�m�~Z�Yk�[l�cm�mWNo

���_�N����������W~�UaUe r W#u�W~epx�c��fcq^`b�W$ote r W�lUxg�$opW�j>egW�x r WNo VX��egRUh r W$oj_aUVX�$xp^d�>aUW$oaUep^`bi^dopcmj>e r W$o �mhq�
b`aUVXW$o ��jU^do'opaUx r W$o'VXcm^ib`bdcq�mWNo�fcqxg^`cm�Ub`W$o��LV[hk�U^`biWNo W�e'lAhmepW�j>eg^iW$bib`W�VXW�j>e.cqaneghq��c r cmlnegcqep^i�Log��l8hmaUx'b`c
xg�$ophmb`aneg^ihkj r�� �$�>a�cqep^`hmj�o~R_s_l8W�xg�Ahkbi^d�>aUW$o.b`^ij��$cq^`xgW$o hma�jUhkjn�@b`^`jU�$cm^ixgW$o W�j�aUj�W r ^iVXW$j�ot^`hmj r�� W$opl�cku�Wm¡
�3c r ^£¢¤u�aUb£eg��l8hmaUx b`W$o VXcm^ib`bdcq�mWNo�xgcq¢Xj��$oSlUxghf�_^iW$jke r a��Lcm^£e��>aUW~j�hma�o r W��mhkj�oSaneg^ib`^`opW�xa�j¥opu�RU�$V
c
^`VXlUb`^`u�^£egW~W�j�epW�VXl�o lAhkaUx r W$o xgcm^`ophmj�o r W�otegcm�U^ib`^iep�m¡U��hma�o xpW$�kcqx r hkj�oF^du�^�a�j�ogu�RU�$VXc[^`VXlUbi^du�^iepW~b`hq�
u$cqb`W�VXW�j>eN¡mw:cqx�cqb`biT$biW$V[W$j>e$¦qjUhka�o�VXh r ^i��hmjAoybiWNoFogu�RU��V
cko:W�j_�_^`ogcq�k�$oycf�Aj r W b`W$o��Nu�xg^ixgWSW�j
V
cq^`b`b`cm�mW$o
VXhk�U^ib`W$o§�eghml8hmb`hm�m^`W jUhmj¨u�hkj�otegcqj>egWm¡
©«ª�¬N���®m¯°�_����VX�$u�cmjU^d�ka�W r WNo3±�aU^ r W$o$¦��mhmb`aUVXW²��jU^@¦��°hmxgV#aUbdcfeg^ihkj#³��3´¦fV
cq^`bibdcq�kWFVXhm�U^`b`Wm¦�V
cq^`bibdcq�kW
j�hmj¨o{egxpaAuµepa�xp�k¦�V
cq^`bibdcq�kW�c r cmlnegcqep^i�{¦UlUxghm�Ub`T�VXW r W#}^`W�V
cqjUj¶¦Aogu�RU��V
cXVX^£v_egW�^iVXlUb`^du�^iepW�·fW�vnlUb`^`u�^£egWm¦
VXhkjUhqeghmjU^`Wm¦Uogu�RU��V
c[QS¸'¹
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	 �$¬���U®m¬m��� W lUxgW$opW�j>eF^`jXepRU^do�xgW�l8hmxpey��jU^iepW'�mhkbiaUVXWVXW�egRUh r o��AcmopW r hmj
�fcqxg^dcq�Ub`W�mxg^ r o �°VXhf�_^ij��
cmj r l8hkogot^`�Ub`s�opW�bi� � c r cqlneg^i�kWN�3�°hkx�epR�Wepx�cqj�op^`W�j>e²ophmb`anep^`hmjXhq��R_s_lAW$xp�8hmb`^dubi^`jUWNcqx�hkx�jUhmjU�@b`^ij�W$cqxFW$�>a�cf�
eg^ihkj�o�^ij�hmj�W opl�cmu�W r ^`VXW�j�op^`hmj�¡�QSRUW.otegcq��^ib`^£e{s
b`^`V[^iegcqep^`hmj�hmj/epRUW ep^`VXW~o{egW�l/b`^`j��mW r�� ^iepR�c r cmlnepW r
VXWNotRUWNo�^doFhf�kW�x�u�hkV[W � ^iepR¤epRUW'a�otW'hq�¶c#lAh>opop^i��bis[bihnu$cqb`bis[^iVXlUb`^du�^ieSogu�RUW�VXWk¡�³�e�epRUW opcmVXWep^`VXWm¦ � W
VXh r ^i�°s¤egRUW.��jU^iepW~�khmb`aUVXW.ogu�RUW$V[WNo²eph¤u�hklAW � ^iepR��fcqxg^`cm�Ub`W VXWNotR�ephklAhkbihk�msm¡
�����I��#ª������m�~u�hmVXlUane�cfep^`hmjAcqbq±AaU^ r�r s_j�cqVX^du�o$¦N��jU^iepWF�khmb`aUVXW$o$¦f³��¶´¥�°hmxgV#aUbdcfeg^ihkj�¦NV[hf�_^`jU� VXW$opR�¦
a�j�o{egxpaAuµepa�xpW r VXWNotR�¦8otW$b£� ��c r cqlneg^i�kW VXWNotR�¦8}^`W�V
cqjUj�lUxghm��biW$V�¦AR_s>��xp^ r W�vnlUb`^`u�^£e�·�^`V[l�bi^du�^ie�opu�R�W�VXWm¦
VXhkjUhqeghmjU^du�^ie{sm¦UQS¸ ¹&opu�R�W�VXW
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� � hk�nz{W�e r W¨u�W�x�cqlUl8hmxpe[WNo{e r W�lUxg�$opW�j>epW$xXaUjUW�VX��epR�h r W�j_aUVX�$xp^d�>aUW�u�hmj�opW�xg�fcfeg^i�kW¤�°hmxgV#a�bi�$W
W$j+�khmb`aUVXW$o'��jU^do�¦I^`j�oplU^ixg��W r W[b`c�VX��egRUh r W r W+N h r aUjUhf��� / ���W�e.aneg^ib`^`ogcqj>e~aUj � � ����� ����	 �;� �����C $� 	
�LVXhm�U^`biWW�e²§ ephklAhkbihk�m^`W���kW�j>epaUW$bib`W�VXW$jke��fcmxp^dcq�Ub`WN�3l8hmaUx²b`c.xg�$ophmb`aneg^ihkj r�� �$�>a�cqep^`hmj�o�R>s_l8W�xg�Ahkbi^d�>aUW$o
W$j#aUj�W r ^`VXW�j�op^`hmj r�� W$opl�cku�Wm¡�� hka�o�jUhmaAo¶^`j>ep��xgW$ogophmj�o¶lUbiaAo3lAcqxpep^du�aUb`^iT$xpW$VXW�j>e�§�b � c r �kW$u�ep^`hmj�b`^ij��$cq^`xgW
W�e�§[b � �$�>a�cqep^`hmj r W�D²a�xp�kW�x�o�¦_jUhkj�b`^`jU�$cm^ixgWm¡

�¶W$o.lUxghm�Ub`T�VXWNo u�hmj�u�xpW�ego W�j����Nu�cqj�^`�>aUW r W$o�2�b`aU^ r W$o r W$V
cqj r W$j>e~ophma��mW�j>e aUj�VXcm^ib`bdcq�mW#epxgT$o
x�cf¢
jU� r cmj�o.u�W�xpegcm^ij�W$o���hkjUW$o$¡�w�cmx.W�vnW�VXlUb`Wm¦�hkj r W$�_xgc�lUxghm��cm�UbiW$VXW�j>e'x�cf¢
jUW$x b`WXV
cq^`bibdcq�kW�lUxgT$o
r W$o r ^`ogu�hkj>ep^`j>a�^£eg�$o�l8hma�xFb`W'u�cmb`u�aUb r W'ophmb`anep^`hmjAoFotegcfeg^ihkjUj�cm^ixgW$o�� 1� ¦>hma¤lUxgT$o r W$o�u�hka�u�RUWNoybi^`VX^£egW$o�W�e
r cqj�oSb`W$o��$hmjUWNoS^iVXl8hmxpegcqj>egW$o r W~b � �Nu�hkaUbiW$VXW�j>e�� ephkaUxg�U^ib`b`hmj�o$¦nxpWNu�^`xgu�aUbdcfep^`hmjAo�¦ r �Nu�xgh_u�R�W�VXW�j>ego$¦nx�cfet�
e�cmu�RUW$VXW�j>ego��3lAhkaUx r WNoy�$u�hmaUb`W�VXW�j>e�o:^ij�otegcqep^`hmjUjAcq^`xpWNo�� !� ¡k¹ cqjAoyu�W�xpegcm^ijAo�u�cko�¦fhkjXopWSxpW�epxghmaU�kWcqb`hmx�o
c��kW$u r W$oSl8hmxpep^`hmj�o r W b � WNotl�cku�W h���biW V
cq^`bibdcq�kW r W��_xgcm^£e���egxpW x�cf¢
jU�m¦>egxpTNoS^iVXl8hmxpegcqj>egW$o$¡U|²WNu�^Il8W�ane
cmbihkxgo W�j>epx�c�� jUW�x�aUj+u�h��ne r W[u�cmb`u�aUb¶lUxghmR�^i�U^iep^i�{¡Aw�hkaUx r WNo'u$cmoh��+u�WNo��$hmjUWNo othkj>e�^ijAo{e�cfep^`hmj�j�cq^`xpWNo�¦
hkj�l8hma�xpx�cq^ieylAW$j�otW$xF§.c r cmlnepW$xybiWV
cm^ib`b`cm�mW r WV
cqjU^`T�xgWS^ijAo{e�cfep^`hmj�j�cq^`xpWcma[u�hmaUx�o r a
u�cmb`u�aUbÀ¡���bn�Lcqane
cmbihkxgo²b`W.�Lcq^`xpW �AhkaU�mW$xbiW.V
cq^`b`b`cm�mW r W.VXcmjU^`T�xgW���c r �N�>a�cfegW��W�e xp�Nothka r xgW r cmj�oSb`W V��$V[W.egW�VXl�oSb`W$o
�N�>a�cfeg^ihkj�o�^`jU^£eg^`cmbiWNo�W�j~V
cm^ib`b`cm�mWNo�VXhm�U^`biWNo�¡�|²W�etegW r W$anvn^iT$V[WFl�cqxpep^`Wm¦N�ka�^ r W�V
cmj r W�bdcxgW��°hmxgV#a�b`cqep^`hmj
r W�b � �N�>a�cfeg^ihkj r W r �$l�cqxpe$¦IW$ote.lAW$a r ^i¢¤u�^`biWXl8hmaUx r WNo V[��epRUh r WNo.W�j �mhmb`aUVXW$o'��j�^`o.u�hkj�opW�xg��cqep^`�mWNo
� 7n¦ / !� ¡

O'j¨l8W�ane~opW r W�V
cmj r W�x'^`u�^3�>aUW$bib`W�jUhkaU�mW$bib`W#cql�lUxphnu�RUW~l8hma�xpx�cq^ie�°hmaUxgjU^`x�aUj+�kcq^`j�l�cqx'xgcmlUl8hmxpe
cmanvXV[��epRUh r WNo r �{zt§#W�vn^`otegcmj>epW$o r�� c r cmlnegcqep^`hmj r W'VXcm^ib`bdcq�mWk¡C2�hmj r cmVXW�j>egcmbiW$V[W$j>e$¦>b � c r cmlnegcqep^`hmj r W
V
cm^ib`b`cm�mW WNo{e�lAW$xt�°hkxpV
cmjkegWm¦kV �$VXW op^AW$bib`W�WNo{eophmaU�kW�j>e��°hmj r ��W otaUx r WNoFxgW�V
cq^`b`b`cm�mW$o�^ij>epW$xpVX� r ^`cm^ixgW$o
c��kW$u�W�v_epx�cql8hmbdcfeg^ihkj+jUhkj u�hmj�opW�xg�fcfeg^i�kWm¡¶|²W�l8W�j r cqj>e$¦�l8hmaUx r W$o~lUxghm��biT$V[WNo h�� biW
VXhma��mW�VXW$jke r W
V
cm^ib`b`cm�mW�W$ote�aUjUWjU�Nu�WNopop^£eg�"!~lAcqxyW�vnW$V[l�biWk¦fb`c~op^iV�aUbdcfep^`hmj[j_aUVX��xg^`�>aUW r�� �$u�hmaUb`W�VXW$jke�o:W�j r hkVXcm^ij�W
r ���°hmxgV
cq�Ub`W�! ^`bSopW�x�cq^ie��$�_^ r W$VXV[W$j>e z{a r ^`u�^iW$anv r W�lUxghq�UegW�x r a VXhkaU�mW$V[W$j>e r a V
cq^`bibdcq�kW/l8hmaUx
b � c r cmlnepW$x$¡?O'j/l8W�anejUhmepW$x��>aUW²z{a�og�ka$# §�V
cq^`jkegW�j�cmj>e$¦_b`c#bi^ieteg��x�cfegaUxpW.opaUx²bdc[ot^`V#aUbdcfeg^ihkj/j_aUVX��xg^d�ka�W
r W$o�^ij>epW$xgckuµeg^ihkj�o¤±AaU^ r W���o{egxpa�u�epaUxgW+o � cmlUlUaU^`W epxgT$o�VXcqz{hmxg^£e�cq^`xpW$VXW�j>e�opaUx r W$o�VXcm^ib`bdcq�mWNo¤VXhm��^ib`W$o
§ ephml8hmb`hm�k^iW¥u�hmj�otegcmj>epW�� / ¦ /C/ ¦ 4n¦²Y%@¦²epxgT$o/V[^`jUhkxp^iegcm^ixgW�VXW�j>e/opaUx r W¥b � c r cqlne�cfep^`hmj r W¥V
cq^`bibdcq�kW
�$�mW$jkegaUW�b`b`W�VXW�j>e r s_j�cmVX^`�>aUW&� / �n¦8�� ¦�W$j�ephkane u$cmol�cko�opaUx r W$o VX��epRUh r WNo W�j �
������������	�� �;� �����C $� 	$�
u�hmVXVXW.jUhma�oSW$j�lUxp�NotW$j>ephmjAo²^du�^@¡

�¶W���aney�°hmj r cqVXW�j>egcmb r Wu�W�epx�c��fcq^`b>WNo{e r hkj�u²b � ��ega r WW�eyb � ^`VXlUb`��VXW�j>egcqep^`hmj r WSVX��epR�h r W$o:j_aUVX���
xg^d�ka�W$oSaneg^ib`^`ogcqj>e r WNoV
cq^`bibdcq�kW$o�VXhm�U^`b`W$oW�e�cqaneghq��c r cmlnegcqep^i�Lo�¡n¹ cqj�o u�W�epepW~l8W�x�otl8W$u�ep^`�mWm¦�jUhma�oSj�hma�o
^`j>ep�$xpWNopophmj�o:^du�^8cqaXVXhmaU�kW�VXW�j>eN¦m§.b � cfz{hkaneFW�eF§~b`c~opaUlUl�xpWNopop^ihkj r W lAhk^ij>e�o r a
V
cq^`b`b`cm�mWm¡q��hma�oFW�j_�_^£�
ogcq�kW�xghmj�o r W#u�hmaUl�biW$x u�W$o hml8��x�cfep^`hmjAo�§ r W$o u�xp^iepT$xpWNocqaneghmV
cfeg^`�>aUWNo r�� c r cqlUegcfeg^ihkj�^`j�otegcqep^`hmjUj�cm^ixgWm¡
��hma�oSj�hma�oSb`^iVX^iepW$xphkj�o r hmjAu r cqj�o u�W.xgcmlUlAhkxte § r WNoSVXcm^ib`bdcq�mWNo���cmxp^dcq��biWNoSjUhmj�cqaneghq��c r cmlnegcqep^i�Lo�¡

w�hma�x r WNo�xgcm^`ophmj�o r WSot^`VXlUbi^du�^iep�k¦�jUhma�o3jUhka�o¶l�b`c�'�hmjAo r cmj�o3biWSu�c r xpW²xpWNo{egxpW$^ij>e r W$o��$�>a�cqep^`hmj�o3R_sk�
l8W�xg�8hmb`^`�>aUWNoyopu$cqbdcq^`xpWNo¶VXhmj�hq� r ^iVXW$j�ot^`hmj�jUW�b`biWNo�¡m|²W$lAW$j r cqj>eN¦qjUhmaAoycqaUxghmj�o�W$j[l8W�xgV
cqjUW$j�u�WSb`W othka�u�^
r WFl8hmaU�khm^`x���egW�j r xgW²op^`V[l�biW$V[W$j>e3b`W$o3^ r �$W$o¶lUxphklAh>ot�$W$o�W$j r W$anv~W�e¶egxphk^`o r ^`V[W$j�op^ihkj�o r�� WNotl�cku�Wk¡$¹ cqj�o
u�W�epepW r ��V
cqx�u�RUW��k��jU�$xgcmbiWk¦�b`W#lUxgW�VX^`W�x lAhk^ij>e'W�vUcqVX^ij�� r cmj�o'u�W#x�cqlUl8hmxpe'u�hmj�u�W�xgjUW�b`W$o'lUxphklUxg^i��ep�$o
u�b`ckopop^d�ka�W$o r W
o{e�cq�U^`bi^iep�¨�LlUxp^`j�u�^il8W r a V
cqv_^`V#a�V�¦ r �Nu�xghm^dopogcqjAu�W r W[bdc���cmxp^dcfeg^ihkj¥eghqegcmbiWk¦�o{e�cq�U^`bi^iep�
(")$� r W$oSogu�RU��V
ckoFW$j��khmb`aUVXW$oF��jU^do�ka�W'b � hkj�u�RUW$xgu�R�W'§[u�hmjAotW$xp�kW�xFl8hma�x r W$oScfz{hkanegoµ·fopaUlUlUxgW$ogop^ihkj�o
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r W�l8hm^`j>ego$¡���W�VXcm^ib`bdcq�mW���e�cqj>eXcmVXW�jU��§���epxgW�x�cf¢
jU��b`h_u$cqb`W�VXW�j>eN¦3hkj ^`jkegxph r a�^£e
aUj opu�RU�$V
c+W$j
egW�VXl�o opl�cqep^dcqb`W�VXW�j>e�fcqxg^`cm�UbiW W�e b`hnu�cmbiW$V[W$j>eS^`VXlUb`^`u�^£egWm¡

|²W'xgcmlUlAhkxte�otW'lUxp�NotW$j>epW�u�hmVXVXW'opaU^£eN¡>¹ cqjAoFaUj�lUxgW�VX^iW$x�egW�VXl�o$¦kjUhka�o�c r cmlnephkj�o�aUj/W�j�opW�V��UbiW
r W�j�hqep^`hmjAo:��cmb`cm�Ub`W$o�lAhkaUx r WNoyopu�RU�$V
cmo�j_aUVX��xg^`�>aUWNo3W$j�V
cm^ib`b`cm�mW²�UvnW§ r W$oyogu�RU��V
cmo�W$j�V
cq^`b`b`cm�mW$o
VXhk�U^ib`W$o$¡

�3c r W$anvn^iT$VXW�l�cmxteg^iW[W$ote~u�hmjAopcku�xg��W�§/b � W�v_egW�j�op^ihkj r WXbdc/VX��epRUh r W r W+N h r aUjUhf�¨cqa V
cq^`bibdcq�kW
VXhk�U^ib`W
cq^`j�op^��ka � §�bdc�xg�$ophmb`aneg^ihkj j_aUVX��xg^d�ka�W r W[b � �$�>a�cfeg^ihkj r�� c r �mWNuµep^`hmj W�e r W D�aUxg�mW$xgo.§�b � cm^ r W
r W�u�W�etegW r W$xpjU^`T�xgWm¡��eg^ib`^dopcmjke r W$o'V
cq^`bibdcq�kW$o�xgcq¢Xj��$o$¦�jUhka�o'ophmVXVXW$o�xgcmlU^ r W�VXW�j>e.u�hmjU�°xphkjkeg�$o cmanv
u�hmj r ^£eg^ihkj�oSepxghml�xgW$otepxg^`u�ep^`�mWNo r W#otegcm�U^ib`^iep�m¡8³��j r W�biWNo���_^iepW$x$¦AjUhma�o�u�hmjAot^ r ��xghmjAoSaUj¥opu�R���V
c¨�°b`hq�
u$cqb`W�VXW�j>eµ�F^`VXlUb`^`u�^£egW~W�j�epW$V[lAo�¦ r hmj>eb � ��ega r W.�Lcq^ie b � hk�nz{W�e r W~bdc�epxghm^dot^`T�VXW l�cqxpep^`Wm¡

¹ cqj�o�bdc r W�xgjU^iT$xpW l�cmxteg^iWk¦kjUhka�o�jUhmaAo²^`j>ep�$xpWNopophmj�o²cqanv/ogu�RU�$VXckoFW$j_�>^dogcq�m�No��Nu�xg^£e�o²W$j/V
cq^`b`b`cm�mW$o
VXhk�U^ib`W$o§�eghml8hmb`hm�m^`W jUhmj¨u�hkj�otegcqj>egWm¡

� � � ���(�"#���µ�3����3��( ��������y�/� � "����[�����(:��-
����

¹ cqj�o�u�W�etepW otWNuµeg^ihkj�¦FjUhka�o¤op^£egaUhmjAo¤b`W+u�c r xpW r W¥jUhmepxgW¥��ega r Wm¡�� hka�o¤jUhka�o¤^`j>ep�$xpWNopophmj�o
cmanv
�N�>a�cfeg^ihkj�o�R>s_l8W�xg�Ahkbi^d�>aUW$oSW$j�aUjUW r ^`VXW�j�op^ihkj r�� WNotl�cku�Wk¦nbi^`jU�$cm^ixgW$o�hka�j�hmj�¡

����� �
	���������������������! �"��$#%��	����&�
w�hma�x�aUjUWX�°hkj�uµeg^ihkj opu$cqbdcq^`xpW[a¶� v�¦ e��.W$j aUjUW r ^`VXW�j�op^`hmj�¦�a�j lUxphk�Ub`T�VXW r W�|�cqaAu�R>s+lAhkaUx�aUjUW

�N�>a�cfeg^ihkj�R_s_lAW$xp�8hmb`^d�ka�W.ophmaAoF�°hkxpVXW~u�hkj�opW�xg��cqep^`�mW.o � �$u�xp^ie(')+*-,�.0/21�/3*(4%4257698�:*�/<;&: 8�4�6=*�>?/<;(4%: � / �

h�� 1 WNo{e²aUjUW �°hkj�uµeg^ihkj r W�u�b`ckopopW�@BASW�eFbiWNo�^`j r ^du�WNo ; W�eDC�xpW$lUxg�$opW�j>epW$jke r W$o r ��xg^i�fcfeg^ihkj�oyW$j
W$opl�cmu�W
W�e W�j�epW$V[lAo�¡ *�> W$oteb`c r hkjUjU�$W~^ijU^iep^dcqb`Wm¡

³ lUxg^ihkxp^@¦�bdc¤�°hkj�uµeg^ihkj r W�±�anv 1 l8W�ane ��egxpW[�>aUW�bdu�hkj��>aUWm¡ O'j opW#b`^iVX^iepW�x�c¤j��$cqj�V[hk^ijAo'cmanv¥u�cmo
h��/u�W�etegW �°hmjAuµep^`hmj/W$ote�u�hkj_�mW�vnWk¦ku�W �>aU^8op^`V[l�bi^i��W�j�hqegcm�Ub`W�VXW�j>e²b � W�vnlUxgW$ogot^`hmj r W'b`c�othkbiaUep^`hmj¤W�vnckuµegW
r W$oSlUxghm�Ub`T�VXWNo r W~}^iW$V
cqjUj�¡A� hmaAo r ^`otep^`jU�kaUhmj�oSW$j>epxgW.cmanepxgW$oSb � �$�>a�cfeg^ihkj r�� c r �mWNuµep^`hmj�'*-,�.FEG*�5�698�: �À�m�
h�� 1�/3*(4�60EG* WNo{eb`^ijU�Ncq^`xpW
� EIH
J �µ¦3W�eb � �N�kaAcfep^`hmj r WTD�aUxg�mW$xgo('

* , .LK * )MON 5 608P: ��!k�

h�� 1�/<*&4Q6SR?T
) WNo{e�jUhmj b`^`jU�$cm^ixgW¥W�e�o{egxp^duµegW�VXW�j>e�u�hmj_�mW�vnWm¡�|²WNo r W$anv �N�>a�cfeg^ihkj�o¤xgW�lUxgh r aU^dotW$j>e

u�RAcmu�a�jUW�l�cmxteg^iW$bib`W�VXW$jke�biWNo r ^VUI��xgW�j>e�o�ckotl8W$u�ego r W$o��N�kaAcfep^`hmjAoFxg���k^`ogopcmj>eFb`c�VX�$u$cqjU^d�>aUW r WNo²±�aU^ r W$o
u�hmVXlUxgW$ogot^`�Ub`W$o�jUhkjn�@�_^dop�>aUW$anv�¡

Z[Z]\�^?_$`K_$a
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����� ���� �� �I#�������$� �(���$�$#%��� �(�	� �����
��hma�o r �$u�xg^`�mhmjAoX^`u�^ biW¥u$c r xgW��m�$jU��x�cqb r WNo
VX��egRUh r W$o r W¨�mhmb`aUVXW$o[�AjU^`o/lAhkaUx
bdc�xp�Nothkbianeg^ihkj

j_aUVX�$xp^d�>aUW r W.b � �$�>a�cqep^`hmj r W�u�hkj�otW$xp�fcqep^`hmj � / ��¡
w�hma�x/xg�$ophma r xgW¨j_aUVX��xg^`�>aUW$VXW�j>e � / �µ¦�hmj c r hmlUepW¥aUj lUxphnu�W$ogota�o¤^£eg��x�cfep^i�.epW$V[l8hmxgW�b@¦�h�� b � hkj

u�R�W�x�u�RUW'§�cqlUlUxghnu�RUW�x²b`c[ophmb`anep^`hmj�§ r WNo²^`j�otegcmjke�oSota�u$u�WNopop^£�LoDC�
I¡AO'j r ����jU^ie cqb`hmx�o�b`W'l�cko r W�egW�VXl�o
�$�mW$jkegaUW�b`b`W�VXW�j>e��fcqxg^`cm�Ub`W� C�
 6 C�
�� A�� C�
I¡k��W lUxg^`j�u�^`lAW r W ��cmopW r WNoyVX��epR�h r W$o r W�mhmb`aUVXW$oy��jU^do�¦
l�xp�NotW$jkeg�'opaUx�b`c 2�^i�kaUxpW / ¦_W$ote r W'lAcqxpegcq�kW�x�§~ephkaneS^ij�otegcmj>e�Cyb`W r hmV
cq^`jUW.otlAcfep^dcqb8W�j��mhkbiaUVXWNo���j�^`o
hka u�W�b`b`aUbiWNo¤�Lu�W¤lUxg^ijAu�^`lAW
�k��jU�$xgcmbyW$ote#�fcqbdcq�Ub`W
W�j ephkanepW r ^iVXW$j�ot^`hmj8� r ����j�^iWNo�W�j�aUj�W r ^`V[W$j�op^ihkj
r�� WNotl�cku�W~u�hkVXV[W~opaU^ie(' ��� / C 4 6�� ; �����T / C 4%: ; � � �T / C 4�� :
r hmj>ehmj�jUhqegW�x�c�b`W.lAhk^ij>e VX^`bi^`W�a ; � / C 4 ¡A´yj¨c��fcqj '�cqj>eSl�cqxlAcmo r W epW$VXl�o r ^dopu�xpW�ego$¦nhmj�hm�Uep^`W�j>e r W$o
lAcqxpep^iep^`hmj�oopa�u�u�W$ogot^`�mWNo r a r hmV
cq^`jUW~otlAcfep^dcqb�W$j��mhmb`aUVXW$o��AjU^`o r ����jU^do §[b � ^`j�otegcqj>e�C�
�otaU^ie('

� 
��� � � / C 
 4 6�� ; ��� �T / C 
 4%: ; � � �T / C 
 4�� � � ; 
��� �T : ; 
� � �T �2:
hkj�j�hqepW$xgc[W$j�u�hkxpW biW~l8hm^`j>eV[^`b`^iW$a ; 
� � ; � / C�
 4 ¡

O'j o � ^ij>eg��xgW$ogotW#cmbihkxgo'cqanv��fcqb`W�aUx�o'V[hfskW�jUj�W$o r W�bdc
�°hkj�uµeg^ihkj¥^ijAu�hmj�j>a�W r cmj�o'u�W$o'�mhkbiaUVXWNo r W
u�hmj>epx��mb`W��Àu�WS�ka�^À¦NlAhkaUx:aUjUW�cqlUlUxghnu�RUWFW$j���b`��VXW$jke�o3��jU^do�¦�u�hkj�ot^dotepW�x�cq^ie�§'u�hkj�ot^ r �$xpW$x3�>aUWFbdc othkbianeg^ihkj
WNo{eSu�hkj�o{e�cqj>epW ota�x�u�W$o�u�W�b`b`aUbiWNog��¡U\_aUxSb`c 2�^i�kaUxpW / ¦>hmj�c�xgW�lUxg�$opW�j>ep��biWNo²�$bi�$VXW�j>ego�ota�lUlUb`��VXW�j>egcm^ixgW$o
opaU^`�fcqj>ego('
!! 
"� �T� � �T 6$# ,&%(' ,�)"* ,�),+ �.-�/ ; � � �T / C 41032 / C 0
!54 
"� �T� 6 # ,&%(' ,�)�* ,�),+ ��- ��� / C 462 / C 0
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798�:6; / ! � �����=<$� 	?	?>L	$�A@$� ��� �����CB �����?� 	��R���������
	$�� �A���ED
wyb`a�o lUxg�$u�^`op��VXW�j>eN¦Ab`W$o'^ijAu�hmj�j>a�W$o j_aUVX�$xp^d�>aUW$o * 
� ophmj>e.otaUl�lAh>ot�$W$o xgW�l�xp�NotW$jkegW�x r W$o cqlUl�xph�vn^i�

V
cqep^`hmj�o§[b � ^`j�otegcqj>e�C 
�r W~b`c[VXhfsmW$jUjUW r W.bdc
othkbianeg^ihkj�^`j�u�hmjUj_aUW * opaUxb`cXu�W�b`biaUb`W �F
� ¦Uothk^£e
* 
�HG I� ; 
� JLK )M *�/<;&: C 
 4&N ;&:
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c��kW$um¦>l8hma�xSephmaUe���W�e l8hmaUxSeghmane��y¦ � ; 
� 6 ; 
� � �T � ; 
�����T � 8 ¡
w�h>othkj�o

� 
�� �T��� �T 6
; 
"� A��� �T � ; 
�����T� C 
 �� 
�� �T��� �T xgW�lUxg�$opW�j>egW�b`c/�_^£egW$ogotW�V[hfskW�jUj�W�W�j>epxgW#b`W$o'^`j�o{e�cqj>ego C�
¨W�e C�
"� A r a lAhk^ij>e ; ��� �T ¡8w�hma�x'lUb`a�or W[b`^dot^`�U^`bi^iep�k¦�jUhma�o jUhka�o.u�hkjkegW�j>ephkj�o r�� �$u�xg^`xpWH4 � ¦F ����T W�e � ����T §�b`c�lUbdcmu�W r W 4 
"� �T� ¦� 
"� �T�����T W�e

� 
�� �T��� �T ¡\n^�jUhmaAoS^ij>ep�$�mxghmj�o�b � �N�>a�cfeg^ihkj r W�u�hmj�opW�xg�fcfeg^ihkj+� / �SotaUx u�RAcm�>aUW.�mhkbiaUVXW34 � ¦UjUhmaAoShm�negW�jUhkj�o!'
8 6 ��� M /<* , .F1�/3*(4 5 4.N ; N C N xpW$W�j6 �
	
� M /<* � �� 5 ,, . 1�/<*&4 � �� 5 ,5 4.N��
8 6 � K ),+ �M *�/<;&: C�
�� A 4&N ; � � K )M *&/3;(: C�
 4.N ;. ��� M�� �T

�� *�/<; ��� �T / C 4%: C 4�� M�� �T� A � � TM�� �T . 1�/<*�/<; ��� �T / C 4%: C 4�4
� A� A � � TM�� �T

�� N��
. � � M + �T

�� *�/<; � � �T / C 4 : C 4 � � M + �T� A � � TM + �T . 1�/<*�/<; � � �T / C 4 : C 4%4 A� A � � TM + �T
�� N�� �

c��kW$u C /���4 6 C 
 . �� I . � )�����T �
³�^ijAot^@¦UjUhka�oShm�negW�jUhkj�o!'8 6 � K ),+ �M *&/3;(: C�
"� A 4&N ; � � K )M *&/3;(: C�
 4.N ;� � , ),+ �, ) � � � ����T *&/3; ��� �T / C 4%: C 4 . 1�/<*�/<; ��� �T / C 4%: C 4�4 �6N C. � , ),+ �,�) � � � � � �T *�/<; � � �T / C 4%: C 4 . 1�/<*�/<; � � �T / C 4 : C 4%4 � N C �

�°Y>�

���"! #%$P�'& �  �($��$��� �! �������*)G�
��hma�o u�hmj�op^ r ��xghmj�o r WNo opu�R���V
cmo r ^iego u�hmj�opW�xg�fcfeg^£�Lo$¦U�>aU^�lAW$aU�mW$j>e�otW.VXW�epepxgW�othka�oSb`c��°hkxpVXW

� ; 
�� A� * 
"� A� � � ; 
� * 
�� C 
 .,+ � � �T � + ��� �T 608Q: � 1m�

h��/b`W$o�egW�xgV[WNo + � � �T ophmj>e r W$o²±�anv�j>a�V[�$xp^d�>aUW$oS�>aU^�cmlUlUxgh_u�R�W�j>e²b � ^`j>ep�$�mx�cqb`W r WNo²±�anv�cma�u�hkaUx�o r alAcmo r W epW$VXl�o�¦AcqanegxpW$V[W$j>e r ^£e('
� C 
 + � � �T G J , ),+ �, ) � � � � � �T *�/<; � � �T / C 4 : C 4 .F1�/3*&/3; � � �T / C 4%: C 4�4 � N C �

Z[Z]\�^?_$`K_$a
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´�j/�m�$jU��x�cqb@¦>biW'±�anv¤j_aUVX��xg^d�ka�W�W�j>egxpW 4 � W�e 4 � � A WNo{e r hkjUjU� l�cqx + � � �T 6 +&/<* 
� : * 
� � A : � � � �T 4 ¦nh��¤b`c�°hkj�uµeg^ihkj + W$ote aUjUW.�°hkj�uµeg^ihkj r W.±Aanv�j_aUVX��xg^d�ka�Wm¡
�
�n�  ��,���� % � 	$���E<�� �$�
�;� ����� B�>�� B �?<K���A�$	������CB � @ �H<K����� 	?������� <K	�������� 	$�H<K� �?� � <$�(B ���;	$��� ��� �;�	�
����� B ��� � >L	 ��
 ����B � �L� � � 	 >C	 * �K��� � 	$��� < 	�������� 	$� �S	H>�� 	�	�� >�$�A	H>C	���� ��� ��������������A	�� � ���� ���1>��ED
� � 	�� 	 B������ �>�T� �;� �?���

��� ����
����� � � A � ; 
"� A� * 
"� A� � ��� ����

����� � � A � ; 
� * 
�� C 
 .(+ � � �!�9� �T � + � � � �T 698 �
�
�n�  ��,���� 8#" � 	?	$�(B[� 	$�
����$�A	��$$�%
 ���S	 ����� �(B ��� � 	 �>��< B 	 	EB<���K�$	�& � � � ��� ��'$� 	 >L	)(+*�,-�.������ �����  	
� �>�K�K�/(10	,2��� �����  	 ����	��$� � B 	 >L	��E<�� �$�
� <K� �?��	$�����CB � @�	 �>�"<EB�� 	������3��A	J K ),+ �M *&/3;(: C 
 4.N ;Q6 � ; 
�54* 
� :
�	6 4* 
� 	$� B � � � �	7L	$����	 	 �>��< B 	3>C	 * ����� � 
�98 �:
 ���?� B ����B�C�
 	 B

� C 
 + � 5-;3<2, � � �T 6 J , ),+ �, ) � � � � � �T *�/<; � � �T / C 4%: C 4�.F1�/3*&/3; � � �T / C 4%: C 4�4 � N C �
���>= ?  & $ �%� ���$� � �I&���� #��A@��(�F� $ ��& �  �F����� &! ��	����(�
�3c.lUxp�Nu�^dot^`hmjXopl�cfeg^`cmbiW r WNo�ogu�RU��V
cmo�W�jX�mhkbiaUVXWNo���jU^do�W$oteFophmaU�kW�j>e�^ij>egW�xglUxp��ep�$W�W$jXepW$xpVXW$o r�� W$xt�

xgW�a�x r W¤egxphkj�u�cqepaUxgW¥� r cqj�o#aUjUW�cmlUlUxghnu�RUW
�_xgcm^iVXW�j>e�lUb`a�o�lUxgh_u�R�W r W$o r ^VUI��xgW�jAu�W$o���jU^`W$o��µ¡�| � WNo{e
l8hma�xg�>aUhk^�bdc�lUxg�$u�^dop^ihkj opl�cfeg^`cmbiW[W�j �mhkbiaUVXWNo ��jU^do.jUhmj aUjU^i�°hmxgVXW$o
�°W�e�c/�°hkxteg^ihkxp^:VXhm��^ib`W$o.hka+�fcf�
xg^dcq�Ub`W$o��²W$oteSVXhk^ij�ou�hmaUx�cqVXVXW�j>elUxg�$u�^`op��Wk¡

w�hma�x/aUj V
cm^ib`b`cm�mW��UvnW¥W�e�aUj�^£�°hkxpVXWm¦²b � cql�lUxph�vn^`V
cfep^`hmj j_aUVX��xg^`�>aUW¥�°hmaUxgjU^`W¥l�cqx�biW opu�RU�$V
c
opl�cqep^dcqb�W$ote r�� cqane�cqj>e VXW�^`bib`W�aUxgW~�>aUW.b � W�xgxpW$aUx r W epxghmjAu�cfegaUxgW'WNo{e�Lcm^i�Ub`Wm¡I|²W�b`biW�� u�^�W$ote r hmjUjU�$W~l�cqx&'

B 5 6 + � � �T � + ��� �T� ; � / 1�/<*&4�4 5 �
C��ED ([) ¬X)°ª�( %GF 	T� <3� ���
�H( � 	�� B ��� � , 	$� B>�� B:®mªS(3� )°�$¬ �(8¬ ���I�$	?���������S	������ �(B ��� � * �K�3J ����� � 	���B
� � �L������'�� 	3�

B 5 6LK / � ;!4 ��A��� >3� ;NM 8 �F 	 �E<�� �$�
� <K���A��	$�����CB � @O(�P�,T����� ��� �
������� � �C	  �>	 ���A� @$� ��� 	�	�� B6<K���A�K��� B ��� B �K�<� �@$� � <EB ��� � >L	5� ���
��������������A	 + �������  	 +&/<*�: *�: 8�4�691�/3*(4 �Q 	��SR�� 	3� �:
 � 	�	�� � �C��� � B ��� � � 	?�CB ������	 	$� B �UTiª �������RI �K�

B 5 6VK / � ;XW 4 $�A� � > � ;YM 8 �
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w�hma�xaUj�VXcm^ib`bdcq�mW.VXhm��^ib`W r cqj�oSb`W�u�ckoS�m�$jU��x�cqb@¦_b � W�xgxpW$aUx r W.epxghmjAu�cfegaUxgW'WNo{e r hkjUjU��W~lAcqx('
B 5 6 + � � �T � + �����T4� ; � / 1�/<*&4 ��� *(4 5 :

h�� 4� ; WNo{e aUj�W~V[WNota�xpW r a�lUb`a�oS�mx�cqj r �khmb`aUVXW r�� aUj�W�u�W�b`b`aUbiW r cmj�oSb`W~VXcm^ib`bdcq�mWk¡
C��ED ([) ¬X)°ª�( 8AF 	T� <3� ���
�H( � 	�� B ��� � , 	$� B>�� B:®mªS(3� )°�$¬ �(8¬ ���I�$	?���������S	������ �(B ��� � * �K�3J ����� � 	���B
� � �L������'�� 	3�

B 5 6LK / � ;!4 ��A��� >3� ;NM 8 �
F 	 �E<3� ��� � <K���?��	����;� B � @N(+P�, ����� ��� � � ����� ����	 � �� ���� 	 	$� B <K���?����� B ����B �K� ��� @$���=< B ����� >L	 � ���R�A� �
��������$�A	 + �������  	 +&/<*�: *�: � 4 691�/3*(4 ��� * ������ #D� �" ��#%� � &����I P��� $ �����V@I� � ����1� ���	� � �$��� � �$�����
�¶W$oophmb`anep^`hmj�o��Lcm^i��biWNoW�j>epxghml�^`�>aUWNo²�8hmxgjU�$W$o r W
� / ��hmj>e r W~xgW�V
cqx��>a�cq�Ub`W$o²lUxghmlUxg^`��ep�No � 6  '
! cqa�u�aUj�V
cfvn^iV�aUV,jU^¶V[^`jU^`V#aUV bihnu$cqb�j � cqlUlAcqx�c��de�

! b`c��fcqb`W�a�x r�� aUj VX^ij�^iV�aUV b`h_u$cqb:jUW r �Nu�xgh �de l�cko�¦Ibdc/�fcmbiW$aUx r�� a�j V
cfvn^`V#aUV bihnu�cmb:jUW
u�xgh �de
l�cmo�


! b`cX�fcmxp^dcfeg^ihkj¤ephmegcmbiW��� /3*&/ C 4�4 WNo{e aUj�W.�°hmj�u�ep^`hmj r �$u�xphk^`ogopcmj>epW r W e$¦Uh��
��� /3*&/ C 4�4 6 J 5 � ���5 � � � � * 5 /3;(: C 4 � �

��b²W$ote#cqb`hmx�o'^`j>ep�$xpWNopogcqj>e r�� W�vUcqVX^`jUW�x�op^�bdc¨othkbianeg^ihkj�j>a�V[�$xp^d�>aUW * 
� hm�UepW�j_aUW¤c��kW$u[b`W¤opu�RU�$V
c
� 1m�#lAh>opopT r W�j>e[b`W$oXV��$V[WNo[lUxphklUxg^i��ep�$o$¡ ��b��Lcqane¤cqb`hmx�o#epx�c r aU^`xgW�ophma�o#�°hmxgVXW r ^`ogu�xgT�egW�b`W$oXjUhmep^`hmj�o
r W�VXhkjUhqeghmjU^`W�lUxphklAh>ot�$W$o[u�^i� r W$ogota�o$¡���cmxtegW�j � 5��c ^`j>epxgh r aU^ie¤b`c jUhmep^`hmj r W r �$u�xphk^`ogopcmj�u�W r W�b`c
�fcmxp^dcfeg^ihkj¤ephmegcmbiW
�LQ3hqe�cqb�¸�cmxp^dcfeg^ihkj�¹'^iVX^`jU^dotRU^`jU�¤ogu�RUW�VXWNog��opaU^i�fcmjkegW�'
C��ED ([) ¬X)°ª�( E�� � �E<�� �$�
� 	�� B9> � B����YC ( 8 ��������� B ��� � B �CB ����	 >���<�� � ��� ��� ��B 	�,
��� 	EB���	$����	$�
	$� B����

��� /<* 
"� A 4�� ��� /<* 
 4%:
�	6���� /<* 
 4 � � �
��������� B ��� � B �CB ��� 	?> ��� <���'EB 	 >L	 * 
 � 	�� B9>C����� �K	�	?���

��� /3* 
 4�6 � � ����� � � � � * 
� � * 
��� A � �
C��ED ([) ¬X)°ª�( M�� � �E<�� �$�
� 	�� B9> � B[=8���;)>D ����¯ �RI���)�(3®L)�I � �:� � �HJ)L� �3� ��� 	EB ��	���� 	$�
	���B����

� � : � � :! #"%$� /<* >� 4�� * 
� �& #')(� /3* >� 4 �

Z[Z]\�^?_$`K_$a
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´yjU��j�¦�^`j>epxgh r aU^dothkj�o�aUj r W�xgjU^`W�x u�xg^iepT�xgW~u�bdcmogot^d�>aUW r W�o{e�cq�U^`b`^£eg��'
C��ED ([) ¬X)°ª�( .A� � ���CB ��� B * 
 6 /<* 
� 4 A�� � � � H�J �S� ��� �E<�� �$�
� �A����������$�A	 * 
"� A 6���/<* 
 4 	�� B> � B��$¬  	 ¯ � 	?������� �+��� ��� 	���� �K� 	EB���	���� 	�� 	���B �K� � *
HQJ � : � ��/<*&4 � � � * � ���hma�oaUep^`bi^dotW$xphkj�o�W$ogotW$j>ep^`W�b`biW$V[W$j>eSb`W$o jUhmxgVXW$oSota�^i�fcqj>egW$o!'

� * 
 � ) 6��	 ��
��� A � ; 
� � * 
� � )�
�

A� ) : � * 
 � � 6 �����A�� � � � � * 
� � :
cmlUl8W�b`��W$o�xpWNotl8W$u�ep^`�mW$V[W$j>e�jUhmxgVXW$o ( )�W�e�( ��¡-��j+opu�R���V
c¤�>aU^¶�k��xg^£�AW�biW�lUxg^ij�u�^il8W r a¥V
cfvn^iV�aUV
j�hma�ockopopaUxgW'�>aUW.biWNoS�fcqb`W�aUx�o * 
� xpWNo{egW�j>eS�AhkxpjU�$W$o$¡U��W.lUxg^ijAu�^`lAW r a�V
cfvn^`V#aUV,W$j>epx�c�� jUW r hmj�u aUjUW
l�xphklUxp^`��eg� r W/otegcm�U^ib`^iep� r W/e{s_lAW ( ��¡3¹'W/V���VXWk¦¶aUj ogu�RU�$VXc¨u�hmj�opW�xg�fcfeg^£�QS¸'¹ otW$xgc��$�kcmbiW$V[W$j>e
otegcm�Ub`W�W�j�jUhmxgVXW ( � �°W$j/W UIW�eN¦_hmj/�khm^ieF�Lcku�^`biW$V[W$j>e$¦ncqa¤VXhk^ij�o�l8hmaUx r WNo²l�xphk�UbiT$VXW$o�l8��xg^`h r ^`�>aUWNo�¦
�>aUW�biWNo��fcqb`W�a�xgo#lUxp^dopW$o�lAcqx * opW�xghmj>e#V
cfz{hkxp�$W$o~W�e�VX^ij�hmxg��W$o#l�cqx r W$o��8hmxgjUW$o r ��l8W�j r cqj>e r W�ogc
VXhfskW�jUjUW�![u�hkj�o{e�cqj>epW'cqa/u�hmaUx�o r WNo�^iep�$xgcqep^`hmj�o ! r W opc~�fcmxp^dcfeg^ihkjXephqe�cqb`W�![V
cqz{hmxg��Wl�cmx²ogc��fcqb`W�aUx
^`jU^iep^dcqb`W !/W�el�cqxb`W~jUhkV#�UxgW r W.lAhk^ij>ego��µ¡

¹ cqj�o#biWNo#opW$u�ep^`hmj�o�otaU^`�fcqj>epWNo�¦3jUhmaAo���ega r ^`hmj�o#b � W�v_egW�j�op^ihkj r W¤bdc¨VX��egRUh r W r W N h r aUjUhf� cmanv
V
cm^ib`b`cm�mWNoFVXhm��^ib`W$o$¦_W�ejUhmaAo²�kW�xgxphkj�oFophmaAo��>aUW$bib`W$oSu�hmj r ^iep^`hmjAo �LjUhqe�cqVXVXW�j>eotaUxSb`W.l�cmo r W'epW$V[lAog�
b`W$o�opu�RU�$V
cmoSW�vnlUb`^du�^iepW$o hm�negW�j_a�olUxg�$opW�xg�mW$j>e�b`W~lUxg^ij�u�^il8W r a�V
cfvn^`V#aUV�¦�ophmj>e�QS¸ ¹&W�e o{e�cq�Ub`W$ocma
opW�jAo r W�b`c+jUhmxgVXW ( )m¡���hma�o#�mW�xgxghmj�o~W$j�opaU^£egW r WNo�ogu�RU�$VXcko�^`VXlUbi^du�^iepWNo#W$j epW$VXl�o�¦�^`j�u�hkj r ^iep^`hmjn�
j�W�b`biW$V[W$j>e'o{e�cq�Ub`W$o$¦��>aU^�l8W�xgVXW�epepW�j>e r�� �$�_^£egW�x bdcXxpWNo{egxp^duµeg^ihkj¨otaUx�biW~l�cko r W~egW�VXl�o�^iVXl8hkop��W~l�cmx b`c
b`^`V[^iepW r WXotegcm�U^`bi^iep� r WNo~opu�RU�$V
cmo lUxg�$u�� r W�j>e�o�¡�� hka�o ��jU^`xghmj�o.l�cmx.b � ��ega r W r W
u�WNo~opu�R���V
cmo'�$u�xp^iego
W$j/eghml8hmb`hm�k^iW.jUhkj�u�hmj�otegcmjkegWm¡

� � " ���������
	�� 	�� � �
	����/���]� �!��"#���$��"�%#� � ��)��$���

��hma�o�u�hmVXVXW�j '�hmjAo¤u�W�etepW otWNuµeg^ihkj l�cqx¤b � c r cmlnegcqep^`hmj r W+bdc VX��egRUh r W r W N h r aUjUhf��� / �� cma
V
cm^ib`b`cm�mW'V[hk�U^`biWk¡>´yjAotaU^iepWk¦njUhmaAo²l�xp�NotW$jkeghmj�o²u�W�etepW r W$xpj�^iT$xpW'W�e r ^`ogu�aUephmjAo r W.opW$o�lUxghmlUxg^i��ep�No�l8hmaUx
bdc[xp�NothkbiaUep^`hmj/j_aUVX�$xp^d�>aUW r W~b � �$�>a�cqep^`hmj r�� c r �kW$uµeg^ihkj �@�m��W�e r W~b � �$�>a�cqep^`hmj r WTD�aUxp�kW�x�o'� !k��¡

����� ?  P��� $ ������� &(��&! P #
��hma�o r �$u�xg^`�mhmjAo²^du�^�a�j�lAcmo r W.egW�VXl�o r W~u�W�etegW~VX��epR�h r W�� / Y @¡
! hmj r ^dotl8hkopW'^`jU^iep^dcqb`W�VXW�j>e r W$oS�fcmxp^dcq�Ub`W$o * 
� r hkjUjU��WNo�l�cqx�b`c[VX��egRUh r W r W$oS�khmb`aUVXW$o²��jU^do 
_hkj
u�hkj�ot^ r T$xpW~cqb`hmx�o�biW.lUxghm��biT$V[W r W�|�cma�u�R_s¤ota�^i�fcqj>e(') * , . 1�/<*&4 5 698 l�� *��7; H JD: C�� C 
 :*�/<;&: C�
 4 6=* 
� o � ; H � � : � � H��B: ��4k�

! W�j�u�R�cm�>aUW ^`jkegW�xp�Lcmu�Wm¦nhmj�xp�NothkaneaUj�lUxphk�Ub`T�VXW r W.} ^iW$VXcmjUj�bihnu�cmb�
nbdc r hmjUj���W.^ij�^£eg^`cmbiW r W~u�W
lUxghm�Ub`T�VXW r WF} ^iW$VXcmjUj.W$ote * 60* 
� ot^ ;! ; 
� � �T W�e * 6=* 
� � A ot^ ; � ; 
� � �T ¡$��hqeghmj�o#"*�/<;&: C�
�� A 4aUjUW[othkbianeg^ihkj r W/� 4k�hk�nepW$j_aUW�l�cmx�z{anv_egcmlAh>ot^iep^`hmj r W$o�ophmb`aneg^ihkj�o W�vnckuµegW$o r WNo lUxghm��biT$V[WNo r W
}^`W�V
cqjUj�b`hnu�cqaUv �Lcqa VXhm^`j�o.l8hmaUx~aUj l�cko r W[epW�VXl�o#cmogotW ��l8W�eg^£e�l8hmaUx��>aUW
u�W$o~ophmb`anep^`hmj�o
�mb`hm��cmbiWNo�j � ^`j>epW$xt�°T$xpW$jkel�ckog��¡
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u�hmj�otepxga�u�ep^`hmj r�� aUj¨ogu�RU��V
c[^`V[l�bi^du�^iepW~b`^ij��$cqxg^dot�k¡

!���� �
	����������� @�� 5@�$� $-� ���$�
E��%��% � ® �;)°¬N��� � ��� �N®�*¶�n� 

¹ � cmlUxgT$o�� / �k��¦�b`W:±�anv.j_aUVX��xg^`�>aUW r a�ogu�RU�$VXcSVX^iv_epW�l8hmaUx¶b`cVX��epRUh r W r W N h r aUjUhf��W$j~V
cq^`bibdcq�kW
VXhk�U^ib`W~o � �$u�xp^ie r W~bdc�V
cmjU^iT$xpW~opaU^`��cmj>epW�'+ � � �T 6 /3E � � � � �T 4 � * 
"��� M� .0/3E � � � � �T 4 � *=
"��� M + �� � A � � / 4k�
³3�fcqj>e r�� ��epa r ^iW$x b`W$oSlUxghmlUxg^`��ep�No r W~u�W�ogu�RU��V
c�¦>^`j>epxgh r aU^dothkj�o�>aUW�bd�>aUW$oSjUhmegcqep^`hmj�o '

� � : � ; 
"��� M� 6 / I � � � 4 � ; 
� . � � � ; 
"� A� : � / 5fc>�
� � : � ; 
"��� M� * 
"��� M� 6 / I � � � 4 � ; 
� * 
� . � � � ; 
"� A� * 
"� A� � � / 5��A�
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O'j~u�hmVXlUxgW�j r �U^`W�j~^du�^>�ka�WFu�W�etepWFW�vnlUxgW$ogot^`hmj W$ote��$�>aU^`�fcqb`W�j>epWF§~� / 1k�IotW$aUbiW$VXW�j>e¶b`hmx�op�>aUW:b`W�V
cq^`bibdcq�kW
j � WNo{e:l�cmo3VXhm�U^`b`Wm¡f¹ � aUjUWu�W�xpegcq^`jUW²VXcmjU^`T�xgWm¦Nb`c'lAhkj r �$xgcqep^`hmj�l�cmx3a�j�u�h_W�¢
u�^iW$j>e � � W$ote3egxgcmj�o{�°hkxpVX�$W
W$j/aUj�W'l8hmj r ��x�cfep^`hmj�l�cqx / I � � � 4 � ; 
� 4 ��� / I � � � 4 � ; 
� . � � � ; 
"� A� � ¡U� hmaAo r � r aU^dothkj�o r WX� / !>�F�>aUW

� ; 
"� A� * 
"� A� 6 � ; 
� * 
� � � C 
 � + � � �T � + ��� �T � � � / 6k�

´ U8WNuµepa�hmj�ob`W$oShklA�$xgcqep^`hmj�oSopaU^`��cmj>epW$o(') / I � � � 462 / I � 4�. � �.� ; 
"� A� * 
"� A� :� � � 2 / I � 4�.0/ I � �C� 4 � ; 
� * 
� �
��hma�oShk�nepW$jUhmjAocq^`j�ot^ '�� � � ; 
"� A� * 
"� A� 6 � ; 
"��� M� * 
"��� M� � / I � �C� 4 � C�
 � + � � �T � + �����T � :� ; 
� * 
� 6 � ; 
"��� M� * 
"��� M� . �C�.� C�
 � + � � �T � + ��� �T � �
´�j�aUep^`bi^dopcmj>e#� 5q��¦njUhmaAo r � r aU^`ophmjAo�ka�W

* 
"� A� 6 * 
"��� M� . / I � � � 4 � C�
� ; 
"� A� � /2E � � � � �T 4 � � * 
"��� M� � * 
"��� M + �� � A �. /2E � � ��� �T 4 � � * 
"��� M�� ���� A � * 
"��� M� � � : � / 7mc>�* 
� 6 * 
"��� M� � � � � C�
� ; 
� � /3E � � � � �T 4 � � * 
���� M� � * 
"��� M + �� � A �. /2E � � ��� �T 4 � � * 
"��� M�� ���� A � * 
"��� M� � � � � / 7q�A�

³ ��j r W r ��epW$xpVX^`jUW�x * 
�� A� ¦I^`b3jUhka�o'�Lcqane~u�hkjUj�c �`egxpW�b`W$o �fcqb`W�a�xgo * 
���� M� ¡ O'x$¦ r�� cqlUxgT$o'bdc r W$anvn^iT$V[W
�$�kcmbi^iep�k¦fjUhma�oyu�hmj�otegcqephkj�o:�ka�W * 
"��� 6 /3* 
"��� M� 4 �IWNo{eFophmb`aneg^ihkj r�� aUj
ops_otepT$VXW�b`^`jU�$cm^ixgW�� * 
"��� 60* 
I¦
r hmj>e¤b`c V
cfegxp^du�W�� j�W r ��l8W�j r �>aUW r W+�mx�cqj r W$aUx�o[u�hmjUj_aUWNo
cqa r ����ane r a l�cko r W�epW$VXl�o�¡ O'j
u�hmj�otegcqepW.���>cqb`W�VXW�j>e �>aUW~b`W#otsnotepT$V[W~opW~xp� r aU^ie W�j��Lcm^£e�cmanv�l8hm^`j>egoh�� � � 
6 8 ¡�´yjn��j¶¦�hmj�hk��otW$xp�kW
�>aUW�b`c#VXcqepxg^`u�W�� WNo{eS§ r ^dcq�khmj�cmbiW�otepxg^duµepW$VXW�j>e r hkV[^`j�cmjkegWm¡?O'j
lAW$anecqb`hmx�oyanep^`b`^`opW�x�aUjUW'V[��epRUh r W
^iep�$xgcqep^`�mW'lAhkaUxS^ij_�mW$xgopW�x²biW.ops_otepT$VXWm¦_u�hmVXVXW l�cqx�W�vnW�VXlUb`W b`c�VX��epR�h r W r W��kcmu�hm�U^@¡ ��jUW'�°hm^do * 
"���
u�hmjUj_aUWk¦yhmj r ��epW�xgVX^ij�W�x�c * 
"� A W$j aUep^`bi^dopcmj>e+� / 7kck��hma bdc r ����j�^£eg^ihkj r W * 
"��� M� � / 5f�A�[l8hmaUx
b`W$o
l8hm^`j>egoSh�� � � 
698 otW$aUbiW$VXW�j>e$¡

³3�fcqj>e r W'l�xp�NotW$jkegW�xS�>aUW�bd�>aUW$o�W�vnW$V[l�biWNoSj>a�V[�$xp^d�>aUW$o$¦>jUhma�o���epa r ^`hmjAo�ka�W�bd�ka�W$o�lUxghmlUxg^i��ep�No r W
u�W ogu�RU�$VXc�¦_W�j�l�cqxpep^du�aUb`^`W�xSbiW �Lcm^£e �>a � ^ib��k��xg^£��W b`W l�xp^`j�u�^`l8W r a�V
cfvn^`V#aUV�¦nophmj�u$cqx�cmu�epT�xgW'QS¸ ¹�W�e
ogcXo{e�cq�U^`b`^£eg�X�LW�j�jUhkxpVXW ( )N�µ¡

� *¶�_ª �	�n� � %�
 � �>� ��� <K���=>�� B �����
� � : � � : / I � � � 4 � C�
� ; 
"� A� � /3E � � ��� �T 4 � � /2E � � � � �T 4 � � � I : �@�q�k�
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¯ �¥�$®�*3�n�  �G)�H�¬ ��� %�E  %��  %��  ��� =8� ��)1D �¥¯ � I���)�(3®L)�I � �:� � �HJ)L�+��� D
Q ��� � �?� B � �CB ����� ��jUhmaAoc��mhmjAo* 
"� A� 6 � I � � A � � M ��� , )� 5 ),+ �M � /3E � � ��� �T 4 � � /3E � � � � �T 4 � � � * 
"��� M�. � A � � M ��� , )� 5 ),+ �M � � /3E � � � � �T 4 � * 
���� M + �� � A .0/3E � � ��� �T 4 � * 
"��� M � ���� A � �
\nhma�oSbdcXu�hmj r ^£eg^ihkj �@�q�>�µ¦UjUhka�oSxgW�V
cqx��>aUhmj�o��>aUW

� � : � � : * 
"� A� �  #" $� * 
"��� M� W�e * 
�� A� �& �')(� * 
"��� M� �
³�^ijAot^ )  #" $�* 
"� A �  #"%$�* 
"��� :

 �' (�* 
"� A �  �' (D* 
"��� �
¹ � cqanegxpW
l�cmxteN¦¶ophm^ie ��b � ^`j r ^du�WXegW�b²�>aUW  �')(�* 
"��� 6 * 
"��� M� ¡¶´yj aneg^ib`^dopcmjke�b � �$�>a�cqep^`hmj � / 7m�A� l8hmaUx
u�W�e�^ij r ^`u�W �
l�cmxteg^`u�aUb`^iW$x$¦�jUhmaAo/VXhmj>egxphkj�o/cm^`op��VXW�j>e��ka�W * 
� �  #')( � * 
���� M� ¦Su�W��>aU^.^iVXlUb`^`�>aUW
 �')( � * 
� �  �' ( � * 
"��� M� ¡>w:cmxFaUj¤x�cq^dophmjUjUW$VXW�j>eFcqj�cmbihk�maUWk¦mjUhka�oyegxphkaU�mhkj�o  #" $ � * 
� �& #"%$ � * 
���� M� ¡

´yj¨xg�$opaUVX�m¦nj�hma�oc��khmj�o²biWNo^`jU���>cqb`^£eg�$oopaU^i�fcmjkegW$o
 #"%$� * 
� �  #"%$� * 
"� A� �  �' (� * 
"� A� �  �' (� * 
�

�>aU^�u�hmj�u�bia�W�j>e b`c r �$VXhmj�otepx�cfeg^ihkj r W�u�W'egRU��hkxpT$VXWm¡
� *¶�_ª �	�n� � 8 
 � �>� ��� <K���=>�� B �����

� � : � � : � C 

	 /3E � � ��� �T 4 � / I � � � 4� ; 
�� A� � /2E � � ��� �T 4 � / I � � ��� A 4� ; 
�� A��� A�� � I : �@� / �

¯ �¥�$®�*3�n�  �G)�H�¬ ��� %�E  %��  %��  ��� �_�$¬#� � C D
Q ��� � �?� B � �CB ����� �_j�hma�o²c��mhmjAoFopa�u�u�W$ogot^`�mW$V[W$j>e$¦k§#l�cqxpep^`x r W�bdc~�°hkxpVXW�VXh r ^i����WX� / 7mc>�µ¦mW$j/aneg^ib`^dopcmjke
r W$o�u�R�cmjU�mW$VXW�j>ego r�� ^`j r ^du�W#�L�mW�x�oybdc.�kcma�u�RUWW�e��kW�x�oybdc r xphk^£egWN��lUa�^`oFW�jXanep^`b`^`ogcqj>eFb � R_s_l8hqepR�T$opW��À� / �µ¦

��� /<* 
"� A 4�6 � � ����� � � � � * 
"� A� � * 
"� A��� A �
�
� � ����� � � ��

I � / I � � � 4 � C�
� ; 
"� A� /2E � � ��� �T 4 � . / I � �C��� A 4 � C�
� ; 
"� A��� A /3E � � ��� �T 4 �  
* 
���� M� � * 
"��� M�� ���� A . � A � � M � � ��� , )� 5 ),+ �M�� � /2E � � ����� T 4 � 

* 
���� M � ���� A � *=
"��� M � T��� ) . � A � � M ��� , )� 5 ) + �M � � /2E � � � � �T 4 � � 
*=
"��� M + �� � A � * 
"��� M� 
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��� /<* 
"� A 4�6
�
� � ����� � � � 

I � / I � � � 4 � C�
� ; 
"� A� /2E � � ��� �T 4 � . / I � � ��� A 4 � C�
� ; 
"� A��� A /3E � � ��� �T 4 �  
* 
���� M� � *=
"��� M�� ���� A . � A � � M ��� , )� 5 ) + �M /2E � � ��� �T 4 � 

* 
"��� M� � * 
���� M � ���� A . � A � � M � � ��� , )� 5 ),+ �M�� � � � /3E � � ��� �T 4 � � 
* 
"��� M� � * 
���� M � ���� A �

� � ����� � � � 
* 
"��� M� � * 
"��� M�� ���� A 

� 6 ��� /<* 
"��� 4 �
¹ � cqanegxpW.l�cmxteN¦nW�j�anep^`b`^`ogcqj>e�u�W�etegW'�°hk^`o b`c��°hmxgVXW.V[h r ^i���$W¤� / 7m�A�µ¦nj�hma�oc��khmj�o

��� /<* 
 4 6 � � ����� � � � � * 
� � * 
��� A �
� � � ����� � � �  I

. � �.� C�
� ; 
� /3E � � ����T 4 � � �C��� A � C�
� ; 
��� A /3E � � ��� �T 4 �  
* 
���� M� � * 
"��� M�� ���� A � � M�� � � , )� 5 )M�� � /2E � � ��� � T 4 � 

* 
"��� M � ���� A � * 
"��� M�� T��� ) . � M � , )� 5 )M /3E � � � � �T 4 � 
* 
"��� M + �� � A � * 
"��� M� � ��� /<* 
"��� 4 �

��hma�oc��khmj�o r hkj�u �U^`W�j r ��VXhkjkegxp�~�>aUW~ophma�oSbdcXu�hmj r ^£eg^ihkj �@� / �µ¦
��� /<* 
"� A 4�� ��� /<* 
 4 �

�
�n�  ��,���� M 
 ���>� � � <K� � >�� B �����A(��E*�,2� � 	
�E<3� ��� ��� � �"B 	�(�*��	�:*��-�:*�� ���+,R� �$���  	 � 	 	������ <�� 	�	�> �
�
� �C��� ���]	EB 	$� B
	 � Q D
��b�opan¢Xe r W r �$VXhmj>epxgW�x�>aUW¤�À� / ��� �@�q�k��¡U�¶cXu�hkj r ^iep^`hmj��À� / ��o � �$u�xp^ie cqa�ogop^ '

� C 
 � E � � ����T � �
�� � � 5 ) + �MA � � M ot^ E � � ����T � 8�:� 5 ),+ �M�� �A � � M � � ot^ E � � ��� �T � 8 � �@�m�m�

\nhma�oSbdcXu�hmj r ^£eg^ihkj �@� / �µ¦U^`b�otaU¢[e r�� W�vncmVX^ijUW$xbiWNo�fcqb`W�aUx�o r W

� � 6 / I � � � 4 � C�
� ; 
"� A� � /3E � � ����T 4 � � /2E � � � � �T 4 � �D:
opaU^`�fcqj>ebiWNoot^`�mjUWNo r W E � � ��� �T W�e E � � � � �T ¡SO'j�c�'E � � ��� �T � 8 E � � ��� �T � 8E � � � � �T � 8 ��� 6 � A � � M ��� , )� 5 ),+ �M /3E � � ��� �T 4�� I �=� 608E � � � � �T � 8 ��� 6 / I � �C� 4 � 5 ),+ �M � � 5 )M� 5 ),+ �M � I ��� 6 � � A � � M � � , )� 5 ) + �M /3E � � � � �T 4�� I
Z[Z]\�^?_$`K_$a
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¹ cqjAo�ephmaAoSbiWNo u�cko�¦nhkj/egxphkaU�mW �U^`W�j � � � I ¦Uu�W��>aU^�lUxghmaU�kW
�À�q�>�µ¡
�
�n�  ��,�����. 
 � � � 6 8 	?����� B ���(B ��� � 	$� >L	���� <K� � >�� B �����A� (��E*�, 	 B�(�����,
��� ��B������������� 	���B 	�� 8 � �<K� � >�� B ����� >L	 � B �C $����� B ������� � 	�� <3� ���
�
	 � 	�� ��<$� B 	S(+* *�,H>C	�� � ��	 <EB ��� ��	�� � < � >L	���B 	,D F 	$� 	�� �C $� '�� 	$� >L	
� B �C $����� B � ��� ��� ����� �
������� 	$��� 	$��	�� �>��	�	EB � B 	$��	�� ����� ��� B  $��	�� REB � 	��$�X� B �$� 	�� 	�� 	������ B � � 6 I �K��� < 	$�<K	�������� 	$�ED
� *¶�_ª �	�n� � E 
 � �>� ��� <K���=>�� B �����

� � : � � : ���
�� M � C�
 

E � � ����T 
K � A � � M�� � � T� 5 ) + �M � � � � TM�� �� 5 )M�� � N � I ��� E � � ��� �T � 8P:M � C�
 

E � � ��� �T 
� � A � � M � T� 5 ),+ �M � � TM� 5 )M � � I ��� E � � ��� �T � 8P: �@� !k�

	EB 	�� ����	�	?�;��� ��B���A	
��	��
���������
	�� >L	$� <K	$��������	�� ����� B ���A� @$� �������
	$� B � ������� ���+��� <K�����K� >L	$�
� B � �
� �CB �����?��� ��D�	 D ��� � / � � : � � :��  � ; 
� 4 ��¯ � �N®�*¶�n�  �G)�H�¬ � � %�E  % �  % �  ��� �_��¬��$¬  	 ¯ � ��(
(3ª �f� ��( ) D
Q ��� � �?� B � �CB ����� �:hkj aneg^ib`^dotW�aUjUW��°hmxgVXW��>a�c r xgcqep^d�ka�W r ����jU^`W�l8hkop^£eg^i�kW r W�e{s_lAW���j�W�xg�m^`W�u�hkVXV[W
�°hkj�uµeg^ihkj r W��¶skcmlUaUjUhf�I¡�wyb`a�o'lUxg�$u�^dop��VXW�j>e$¦Ahmj r ����jU^ie a�jUW���j�W�xg�m^`W r ^dopu�xpT�epW�� 
 6�� � � ; 
� * 
 T� ¦
�>aU^3W$ote��$�>aU^`�fcqb`W�j>epW�§¤b`cXjUhkxpVXW (")�othka�ob � R_s_l8hqepR�T$opW r W�VX^ij�hmx�cfep^`hmj�aUj�^£�°hkxpVXW#opaUx b`W$o��mhmb`aUVXW$o
r W$o u�W�b`b`aUbiWNo�¡���hma�o.cqb`b`hmj�o'VXhmj>epxgW�x �ka�W[ophma�o'bdc�u�hmj r ^iep^`hmj �À� !>�µ¦F�	� 6 �3
"� A � � 
 � 8 ¡8��hma�o
W$j r � r aU^`xghmj�o�>aUW / � � : �3
 � � > 4 ¦ r hkj�u.�>aUW / � � : �%� * 
 � � ) ��
 � > ��� 4 ¡��hma�o r � r aU^dophmj�o r W¤� / 7kcf� / 7q�8�yb � �$�kcqb`^iep�~ota�^i�fcqj>egW�'

�	� 6 � �� � ; 
"� A� � � ; 
��� * 
���� M T�. M � C�
 * 
"��� M� � /3E � � � � �T 4 � /3* 
���� M� � * 
"��� M + �� � A 4. /2E � � ��� �T 4 � /3* 
���� M � ���� A � * 
"��� M� 4 �. � C�
 T � � A � � M � T� 5 ),+ �M � � TM� 5 )M � � /3E � � � � �T 4 � /3* 
"��� M� � *=
"��� M + �� � A 4. /3E � � ��� �T 4 � /3* 
"��� M�� ���� A � * 
"��� M� 4 � ) �
¹ � cqlUxgT$o~� 5q�µ¦�� ; 
"� A� � � ; 
� 6 � C�
 � /3E � � ����T 4 � /3E � � � � �T 4 � ¡�O'x$¦_jUhka�o c��khmj�o

� � � /3E � � ����T 4 � /2E � � � � �T 4 � * 
���� M T� 6 � � /3E � � ����T 4%/<* 
"��� M T� � * 
"��� M�� � T��� A 4
6 � � /3E � � ��� �T 4 � /3* 
���� M T� � * 
"��� M � � T��� A 4

.=/2E � � � � �T 4 � /<* 
"��� M + � T� � A � * 
"��� M T� 4 �

Ä°Æ Z Ä Ã



���������
	����������	����
������������	������������� ���	�� / 7
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 /3E � � ��� �T 4 � � � * 
"��� M T� � * 
"��� M�� � T��� A . M * 
"��� M� * 
"��� M � ���� A �. � C�
 /3E � � � � �T 4 � � * 
"��� M + � T� � A . * 
"��� M T� � M * 
���� M� * 
"��� M + �� � A �. � C�
 T � � A � � M � T� 5 ) + �M � � TM� 5 )M � � . /3E � � ��� �T 4 � /3* 
"��� M�� ���� A � * 
"��� M� 4. /2E � � ����T 4 � /3* 
���� M � ���� A � * 
"��� M� 4 � ) :
W�e �	� 6 � � � � C�
 

E � � ��� �T 
� * 
"��� M� � * 
���� M � ���� A � ). � C�
 T � � A � � M � T� 5 ) + �M � � TM� 5 )M � � /2E � � � � �T 4 � /<* 
"��� M� � * 
���� M + �� � A 4. /3E � � ��� �T 4 � /<* 
"��� M�� ���� A � * 
"��� M� 4 � ) �

��b�opaU^ie r W�u�W�etegW~���kcmbi^iep�~�>aUW

�	� � � � � � C 
 
E � � ����T 

� * 
"��� M� � * 
"��� M�� ���� A � ). M � C�
 T � � A � � M � T� 5 ),+ �M � � TM� 5 )M � � /3E � � � � �T 4 � T /<* 
"��� M� � * 
"��� M + �� � A 4 ).L/3E � � ����T 4 � T /3* 
���� M � ���� A � * 
"��� M� 4 ) � �
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"��� M� : * 
"��� M + �� � A : � � � �T 4 l�cqx+ � � �T 6 +(/3* 
� : * 
� � A : � � � �T 4 . +��R /3* 
� : * 
� � A : � � � �T 4%/3* 
���� M� � * 
� 4. + �

�
/3* 
� : * 
� � A : � � � �T 4 /<* 
"��� M + �� � A � * 
� � A 4%:

h�� +��R /<*�: �-: � 4 W�e +��
�
/3*&: �-: � 4 r �Not^`�mj�W�j>e[xgW$opl8W$uµeg^i�kW�VXW�j>eXbiWNo r ��xg^`�m��WNo#lAcqx
x�cqlUl8hmxpe[§ * W�e � r W+&/3*&: � : � 4 �°hka r WNo[cmlUlUxgh�vn^iV
cfeg^ihkj�o r W�u�W$o r ��xg^`�m��WNog��¡���hma�o[hk�nepW$jUhmj�o�b`W$o[^£eg��x�cfeg^ihkj�o#W$j egW�VXl�o

opaU^`�fcqj>epWNo!'
� ; 
"� A� * 
�� A� 6 � ; 
� * 
� . � C�
 � +&/<* 
��� A : * 
� : � ��� �T 4 � +&/<* 
� : * 
� � A : � � � �T 4. +��R /3* 
��� A : * 
� : � ����T 4 /<* 
"��� M�� ���� A � * 
��� A 4. � +��

�
/3* 
��� A : * 
� : � ��� �T 4 � +��R /<* 
� : * 
� � A : � � � �T 4 ��/<* 
"��� M� � * 
� 4� +��

�
/<* 
� : * 
� � A : � � � �T 4 /<*=
"��� M + �� � A � * 
� � A 4 � �
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|²W�etegW~�$�>a�cfeg^ihkj�l8W�aUe ���kcmbiW$VXW�j>e otW.VXW�epepxgW�othka�o�aUjUW.�°hmxgVXW.lUxphnu�RUW r W¤� / 7m�A��'* 
� 6 * 
"��� M� . � M � , )� 5 )M � +&/<* 
��� A : * 
� : � ��� �T 4 � +&/<* 
� : * 
� � A : � � � �T 4. +��R /<* 
��� A : * 
� : � �����T 4 /<* 
"��� M � ���� A � * 
��� A 4. � +��

�
/<* 
��� A : * 
� : � ��� �T 4 � +��R /<* 
� : * 
� � A : � � � �T 4 � /<* 
"��� M� � * 
� 4� +��

�
/<* 
� : * 
� � A : � � � �T 4 /<* 
"��� M + �� � A � * 
� � A 4. / � ��� �T � � � � �T 42* 
"��� M� � �

�@�L1m�

w�h>othkj�o��E� 69* 
"� A� � * 
� ¡�´�j¥anep^`b`^`ogcqj>e b � ^ r W�j>eg^£eg� � ; 
"��� M� /<* 
"��� M� � * 
� 4 6 �C�&� ; 
"� A� /<* 
"� A� � * 
� 4 ¦
hkj�VXhkjkegxpW~�>aUW.b`W~�mW$u�epW$aUx�� 6 / �,� 4 �yW$ote othkbianeg^ihkj r a�opsno{egT�VXW~b`^ijU�Ncq^`xpW.opaU^i�fcmjke&'
�������
������
� ; 
"� A� � � � � C 
 � + �R /3* 
��� A : * 
� : � ����T 4 � ��� A � ; 
"� A��� A � ��� A� +��

�
/<* 
� : * 
� � A : � � � �T 4 � � � A � ; 
"� A� � A � � � A. � +��
�
/3* 
��� A : * 
� : � ��� �T 4 � +��R /<* 
� : * 
� � A : � � � �T 4 � � �&� ; 
"� A� �,� � 6�� � :h�� � � 6 / � ; 
� � � ; 
"� A� 42* 
� . � C�
 � +&/<* 
��� A : * 
� : � ��� �T 4 � +&/<* 
� : * 
� � A : � � � �T 4 �

�@� 4k�
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E��8� M �/�_�N�3¯ ¬ n¬$�+(��������;)�,����_�
¹ cqj�oFu�W�epepW opW$u�ep^`hmj�¦fjUhka�oylUxg�$opW�j>eghmj�o:�>aUW�bd�>aUW$o:xg�$opaUbiegcqego:j_aUVX��xg^`�>aUWNo�ephkafz{hmaUx�o:��b`��VXW$jke�cq^`xpWNo�¡

w�hkaUx¶b � �N�>a�cfeg^ihkj r W D²a�xp�kW�x�o�¦�j�hma�o3VXhmj>epxghmj�o¶biW²�Ahkj#u�hkVXlAhkxtegW�VXW�j>e r W²jUhmepxgWFogu�RU��V
c b`hnu�cmbiW$V[W$j>e
^`VXlUb`^`u�^£egW��Àc��mWNu#^iep�$xgcqep^`hmj�o r W �mcku�hk�U^:lAhkaUx.b`c�xg�$ophmb`anep^`hmj r a opsno{egT�VXW�b`^`jU�$cm^ixgWN� opaUx.biW
u�cko r�� aUj
u�R�h_u � * � 6 I :�*�� 6 8 �
W�e/l8hmaUx�biW+VXcm^ib`bdcq�mW r W+bdc 23^`�ma�xpW � otaUl�lAh>ot�¨��v_Wk¡ O'j �khm^ie/otaUx�biW
xg�$opaUbiegcqe�lUxp�NotW$j>ep�
W�j 2�^`�maUxgW
Y¥�>aUW¤b`W¤opu�RU�$V
c�W$ote�W UIW$uµeg^i�kW�VXW�j>e�QS¸ ¹#¡�O'j jUhqegW¤cqa�ogop^F�>aUW
b`c
r ^VUIa�op^ihkj j_aUVX��xg^d�ka�W[opW�j_�Ub`WXlUbiaAo �Lcq^`�UbiW r cmj�o.bdc �$hmjUWXh�� b`W[V
cm^ib`b`cm�mW[W$ote.��j�¡[O'j�c/xgW�lUxg�$opW�j>eg�
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798�: ;8Y ! �
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opaUx.bdc 2�^i�kaUxgW 1/b`c�ophmb`anep^`hmj hm�negW�j_aUWX§OC 6 8 � I l8hmaUx.aUj V
cq^`bibdcq�kW�opW r W$lUbdc�'�cmj>e aUj�^£�°hkxpVX��VXW$jke�kW�x�o~bdc r xghm^iepW/§+b`c¥�>^iepWNopopW r a u�RUhnuq¡�O'j �mhk^£e��>aUW�b`c+othkbianeg^ihkj hm�negW�j_aUW�W$ote#epxgT$o#lAW$a r ^ UIa�ot�$Wm¦
l�aU^`og�>aUWb`W u�RUhnu r hm^ie ��egxpW otegcqep^`hmjUj�cm^ixgW r cqjAo�u�Wxg���°�$xpW$jkeg^iW$bÀ¡>O'jXophma�R�cq^iepWShm�UepW�j�^ixFu�WV���VXW �mW$jUxgW
r�� cmV[�$bi^`hmx�cfeg^ihkj/l8hmaUx r W$oophmb`anep^`hmj�o�>aUW$b`u�hmj��>aUWNo r W.b � �$�>a�cqep^`hmj r WTD�aUxg�mW�x�o$¡

� � �y��� ��"�� �3��*+������%#�������#� ���#�����3"#�#�3�

�ma�og�ka � §¨l�xp�NotW$jkeN¦¶b`W r �$lUb`cku�W$V[W$j>e r a V
cq^`b`b`cm�mW
��e�cq^ie[u�hmj�op^ r ��xg�¤u�hmVXVXW¤aUj�W r hkjUjU��Wk¡3��hma�o
cm^iVXW$xp^`hmj�o/l�cqx�bdc opaU^iepW��ka � ^`b~otW r ��l�b`cku�W W�e¨o � c r cmlnepW r W VXcmjU^`T�xgW cqaUephmV
cqep^d�ka�Wm¡¹'cmj�o�u�W�etepW
l8W�x�oplAWNuµep^`�mW r�� cqaneghq��c r cmlnegcqep^`hmj�¦qj�hma�o²jUhmaAoF^`j>ep��xgW$ogophmj�oF^`u�^I§ r W$o²VXh r ^£�8u�cfeg^ihkj�o r W�bdc~eghml8hmb`hm�m^`Wm¡
� � cqz{hmane r WSl8hm^`jke�oyu�hkxpxgW$oplAhkj r §'aUjUW�khmb`hmj>ep� r WSxgcq¢
jUW�x:b`h_u$cqb`W�VXW�j>eyb`W�V
cm^ib`b`cm�mWk¡��3c'opaUlUl�xpWNopop^ihkj
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l8W�xgVXW�eN¦FW�b`b`Wm¦ r W+xg� r aU^`xgW¨biW¥j�hmV#��xpW r W+lAhk^ij>ego�^`j>aUep^`biWNo�¡�w3hkaUx/u�R�cku�aUj�W r W$o�ot^iepaAcfep^`hmjAo�¦�j�hma�o
c r cqlUephmjAo²b`W$o�opu�RU�$V
cmo���ega r ^`�$olUxg�$u�� r W$VXV[W$j>eSW�e W�vUcqVX^`jUhmjAo²b`W�a�xgoSlUxghml�xp^`��eg�$o$¡

=���� � @$@I� �����$�#@�� ���$�%�$���
w�hma�x�op^iVXlUb`^£�AW�x#j�hqepxgW¤��epa r Wk¦¶jUhka�o�j�hma�o�ot^iepaUhkj�o r cqj�o#biW/u$c r xgW
lUxg�$u�^`o r W¤bdcR2�^i�kaUxpW+4�¦¶h��

� jUhkaU�mWNcqanv��mhmb`aUVXW$o��AjU^`o � 4; � � �T : 4; � � �T � l8hmaUx � 6 I : � � � : � ¦Aophmj>e�u�xg���No §Xl�cmxteg^ix r a¨lAhk^ij>e ; �T ¦^`j>epW$xt�Lcku�W.W�j>epxgW.biWNo r W�aUv�u�W$bib`aUb`W$o � ; � �T : ; �T � W�e � ; �T : ; � T � ¡��j>egxph r aU^dophmj�o��ka�W�bd�ka�W$o[jUhqe�cfeg^ihkj�o�¡:w�hkophmj�o 4� � � �T 6 / 4; � � �T � ; 
 �T 4 � � C�
 : � 4; � 6 4; � � �T � 4; � � �Tl8hma�x � � 6 I : � � � : � ¦nW�e j�hqephkj�o 4* � b � cmlUlUxgh�vn^iV
cfeg^ihkj r W * opaUx � 4; � ���T : 4; � � �T � l8hma�x � 6 I : � � � : � ¡
¹ � cqanegxpW�l�cqxpe$¦AjUhma�o'ota�lUlAh>othkj�o��>aUW 4� �T � 4� �T � � � � � 4� � � �T W�e � � : � ; 
�� A� � 8 ¡A� hka�o c��mhmjAo
b`W$oS�$�kcmbi^iep�NootaU^`�fcqj>epWNo!'

��������
�������
� 4; � 6 � C�
 � 4� � � �T � 4� � � �T � ��� 6 I § � :� ; 
"� A� 6 � ; 
� . � C�
 � � � � �T � � ��� �T � � �H / 8�: I 0� ; 
"� A> 6 � ; 
> . � C�
 � 4� �T � � � �T �� ; 
"� AA 6 � ; 
 A . � C�
 � � � T � 4� � � �T �

� � !C1m�
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7 8�: ;S4 ! ��>�>�� B ����� >C	 	�� ����B � >C���A� ��	T�
������� � �C	 D
� � c r cqlUegcfeg^ihkj r a¤opu�R���V
c~u�hkj�otW$xp�fcqep^i��� / !k����� / Y>����� / 5m�3cma
V
cq^`bibdcq�kWS§~ephml8hmb`hm�k^iWSjUhkj¤u�hkj�o{e�cqj>epWWNo{e
W$j�u�hkxpW aUj¨ogu�RU��V
cXu�hkj�otW$xp�fcqep^i� r W~bdc#�°hkxpVXW�'� 5 ),+ �M R ),+ �M � � 5 )M R )M� ,�) .,+&/<* 
"��� M� : * 
"��� M + �� � A : � � � �T 4 � +&/<* 
"��� M�� ���� A : * 
"��� M� : � ����T 4�608P: � �H / 8P: I 0 ��!C4mc>�� 5 ) + �� R ) + �� � � 5 )� R )�� ,�) .(+&/<* 
"��� �> : * 
"��� �A : 4� �T 4 � +&/<* 
"��� � �� A : * 
"��� �> : � � �T 4�698�: ��!C4q�A�� 5 ),+ �� R ),+ �� � � 5 ) � R ) �� , ) .(+(/3* 
���� �A : * 
"��� T)

: � �T 4 � +&/<* 
"��� �> : * 
"��� �A : 4� � � �T 4 608�: ��!C4mu$����5 � �R �� ,�) .(+(/3* 
���� �> : * 
"��� �A : 4� � � �T 4 � +&/<* 
"��� �> : * 
���� �A : 4� � � �T 4 � � 6 I : � � � : � : ��!C4 r �
|²hkVXV[W r cmj�oSbdc�opW$u�ep^`hmj�lUxp�Nu�� r W�j>epWk¦njUhmaAo²�khma r xp^`hmj�oSogc��mhk^ixSothka�oS�>aUW�b`biWNou�hkj r ^iep^`hmj�oSb`W~opu�RU�$V
c
� !L4>�¶V�aUjU^ r a�±Aanv r W N h r a�jUhf���m�$xp^i��W�biWl�xp^`j�u�^`l8W r aXVXcqvn^iV�aUV�¦fW$oteFQS¸'¹�¦qW�e�uq¡`¡i¡k\naUx�b � W�v_W$VXlUbiW
r W�b � �$�>a�cqep^`hmj r�� c r �mW$u�ep^`hmj�¦�jUhma�o �°hmxgV#aUb`hmjAo u�WNo�u�hkj r ^iep^`hmj�o$¡�w�hma�x�b � �N�kaAcfep^`hmj r W�D�aUxp�kW�x�o�¦nj�hma�o
j�hma�ou�hmj>epW$jkeghmj�o r W~l�xp�NotW$jkegW�xSb`W�opu�RU�$V
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 � �>� ��	��3<K���=>�� B �����?������
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� A � � � ��� , )� 5 ) + �� � /3E � � � �T 4 � � /3E � 4� �T 4 � � � I :� A � � � ��� , )� 5 ) + �� � /3E � 4� � � �T 4 � � /2E � � �T 4 � � � I :� A � � M ��� , )� 5 ),+ �M � /3E � � ��� �T 4 � � /2E � � � � �T 4 � � � I : � � �H / 8�: I 0 :
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 #" $ / * 
� : � H�� 0 �  #" $�� / * 
"� A� : � H � 0 # / 4* � : I � � � � 0���:

 #')( � / * 
"� A� : � H!� 0 # / 4* � : I � � ��� 0 � �& #" $ / * 
� : � H�� 0 �
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 " $� %�� * 
� �& " $� %�� * 
"��� M� �  #')(� %�� * 
"��� M� �  �' (� %�� * 
� �
��b�j�hma�oxgW$otepW~§[VXhmj>epxgW�x�>aUW

 #" $� %�� * 
� �  #" $A�� � � � 4* � �  �' (A�� � � � 4* � �& �')(� %�� * 
� �
O'x � � 6 I : � � � : � : jUhka�oc��mhkj�o

4* � 6 � /2E � 4� � ��T 4 � � /2E � 4� � � �T 4 � � * 
"��� �> . � /2E � 4� � ��T 4 � � /2E � 4� � � �T 4 � � * 
���� �A/3E � 4� � ��T 4 � /3E � 4� � � �T 4
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4* � 6�� * 
���� �> .	�!* 
"��� �A
� .	� : c��mWNu � .
� � 8�: � � 8�:�� � 8�:

u�W~�ka�^�W�j>epx�c�� jUW  #"%$ � %� > � A�� * 
"��� M� � 4* � �  �' ( � %� > � A�� * 
"��� M� ¦UW�eSl8W�xgVXW�e r W�u�hmj�u�bia�xpWk¡

� *¶�_ª �	�n� ��. 
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 � /3E � � � � �T 4 � � A � � M + � �� 5 ),+ �M � /3E � � � � �T 4 � � A � � M �� 5 ) + �M � � I :/ � � 4 � � C�
 /3E � 4� �T 4 � � A � � � �� 5 ),+ �� � I :/ � ��� 4 � C�
 /2E � 4� � � �T 4 � � A � � � �� 5 ) + �� � I :
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"� A 4�� ��� /<* 
 4 ¡I|�cqbdu�aUb`hmj�o ��� /<* 
"� A 4 '

��� /<* 
"� A 4 6 � � ����� � � � � * 
�� A� � A � * 
"� A� �

6 � � � A�� � � � � * 
�� A� � A � * 
"� A� � . � * 
�� A> � 4* A � . � � A�
��� A � 4* � � A � 4* � �

. � * 
"� AA � 4* � � . � � ���� � � A � * 
"� A� � A � * 
"� A� �

Ä°Æ Z Ä Ã



���������
	����������	����
������������	������������� ���	�� �L7

¹ � cqlUxgT$oSbdc r ��VXhmjAo{egxgcqep^`hmj r a�egRU��hkxpT$VXW~� / W�e�ophma�o�b � R_s_lAhmepRUTNotW¤�L^d��¦UjUhka�oc��mhkj�o� � � )�� � � � � * 
"� A� � A � * 
�� A� � �� � � )�� � � � 	 I � / I � � � � A 4 � C�
� ; 
"� A� � A /2E � � � � �T 4 � . / I � � � 4 � C�
� ; 
"� A� /3E � � � � �T 4 � � � * 
"��� M + �� � A � * 
"��� M� �

. � � � A�� � � �
/ I � �C� 4 � C�
� ; 
�� A� � � /2E � � � � �T 4 � � � *=
"��� M + �� � A � * 
���� M� �

. � � ����� � � �
/ I � �C� � A 4 � C�
� ; 
"� A� � A /2E � � � � �T 4 � � *=
"��� M + �� � A � * 
"��� M� � �

��hma�o r � r aU^dophmj�o r W�u�W�epepW~^`jU���>cqb`^£eg�� � � )�� � � � � * 
"� A� � A � * 
�� A� � �� � ����� � � � � *=
"��� M + �� � A � * 
"��� M� � . � I � / I � � � A 4 � C�
� ; 
"� A� A /3E � � � � T 4 ��� � *=
"��� � �� A � *=
"��� � T� ) �

. � A � � � � ��� , )� 5 ),+ �� � � � /3E � � � �T 4 � � � * 
"��� �> � * 
"��� � �� A � �
��hma�oSVXhkjkegxphkj�o r W~V���VXW��>aUW� � ���� � � ) � * 
"� A� � A � * 
"� A� � �� � ���� � � � � *=
"��� M + �� � A � * 
"��� M� � . K I . / I � � ) 4 � C�
� ; 
"� A) /2E � ���T 4 � N � * 
"��� �� � * 
���� T) �. � A � � T ��� , )� 5 ),+ �T /2E � � � T 4 � � * 
"��� T) � * 
"��� �A � �
��hma�oc��khmj�oScma�opop^
� � � A��� A � 4* � � A � 4* � �
� * 
"��� �> � * 
"��� �A �

6 � � A�
��� A 

/2E � 4� � � �T 4 � � /2E � 4� � � � T 4 �/2E � 4� � � �T 4 � /2E � 4� � � � T 4 � /2E � 4� � ��T 4 � � /3E � 4� � � �T 4 �/3E � 4� � ��T 4 � /3E � 4� � � �T 4 
�

Q3hmaAoSbiWNo�epW�xgVXW$o r W~bdcXothkVXV[W r W r xphk^£egW ��egcmjkel8hkop^£eg^£�Lo$¦UjUhka�oShm�UepW�j�hmj�o
� � � A��� A � 4* � � A � 4* � �* 
"��� �> � * 
"��� �A �

6 /3E � 4� � � �T 4 � � /3E � 4� � � �T 4 �/2E � 4� � � �T 4 � /3E � 4� � � �T 4 � /3E � 4� �T 4 � � /3E � 4� � T 4 �/3E � 4� �T 4 � /3E � 4� � T 4 �
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� � R_s_l8hqepR�T$opWX�L^d��l8hma�x%� 6 � I W�e�� 6 I ^`VXlUb`^`�>aUW~b`W$oS^`jU���>cqb`^£eg�$oopaU^`��cmj>epW$o('
� * 
"� A> � * 
"� A� A � � K I � � A � � � ��� , )� 5 ) + �� /2E � � � �T 4 � � A � � � � ��� , )� 5 ),+ �� � /3E � � � �T 4 � N � * 
"��� �> � * 
"��� � �� A �

� � A � � � ��� , )� 5 ) + �� /2E � 4� �T 4 � � * 
"��� �> � * 
"��� �A �. � A � � � � ��� , )� 5 ),+ �� � /2E � � ��� T 4 � � * 
"��� � �� A � * 
"��� � T� ) � :
� * 
"� A) � * 
"� AA � � � I � � A � � T ��� , )� 5 ),+ �T /3E � � � T 4 � � A � � � ��� , )� 5 ) + �� /2E � � � T 4 � � � * 
"��� T) � * 
"��� �A �. � A � � � ��� , )� 5 ) + �� /2E � 4� � � �T 4 � � * 
"��� �> � * 
"��� �A �� � A � � T ��� , )� 5 ) + �T /2E � ���T 4 � � * 
"��� T) � * 
"��� �� � �

´�jn��j�¦Uj�hma�oc��khmj�oScqaAopop^ '
� * 
"� A> � 4* A � �  �

A � � � ��� , )� 5 ) + �� /2E � 4� �T 4 � . � , )� �5 � � /3E � 4� �T 4 � � /2E � 4� �T 4 � � 2 � * 
"��� �> � * 
���� �A � . � A � � � ��� , )� 5 ),+ �� /2E � � � �T 4 � � * 
"��� �> � * 
"��� � �� A �

� * 
�� AA � 4* � � �  �
A � � � ��� , )� 5 ) + �� /2E � 4� � � �T 4 � � � , )� �5�� � /2E � 4� � � �T 4 � � /2E � 4� � � �T 4 � � 2 � * 
"��� �> � * 
���� �A � � � A � � � ��� , )� 5 ),+ �� /2E � � � T 4 � � * 
"��� �A � * 
"��� T) � �

´�j��Lcm^`ogcqj>ebdc[ophmVXVXW r W.ephka�oSb`W$oSegW�xgV[WNo�¦nj�hma�o�egxphkaU�mhkj�o

��� /<* 
"� A 4�� � � ����� � � � 
* 
���� M + �� � A � * 
"��� M� 

. 
* 
"��� �> � * 
"��� �A 

�

c��kW$u � 6 � � � � � . �  � �  
� 6 � A � � � ��� , )� 5 ) + �� /2E � 4� �T 4�. � , )���5 � � /2E � 4� �T 4 � � /3E � 4� � T 4 � � 6 � , )� �5�� � /2E � 4� � ��T 4 � � /2E � 4� � � �T 4 � � � � A � � � ��� , )� 5 ),+ �� /3E � 4� � � �T 4 �

¹'W$oSR_s_l8hqepR�T$opW$o~�°^`^ �SW�e��°^`^`^d�Sj�hma�o r � r aU^dothkj�o�>aUW�� � 8 W�e� � 8 ¡�� hka�o�epxghmaU�khmj�o r hkj�u
��� /3* 
"� A 4�� � � ����� � � � 

* 
"��� M + �� � A � * 
"��� M�  ���b�j�hma�oxgW$otepW~§[VXhmj>epxgW�x
��� /<* 
 4 � � � ����� � � � 

* 
"��� M + �� � A � * 
���� M�  �
� !L7k�
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��� /<* 
 4 6 � � ����� � � � � * 
� � * 
��� A �6 � � � )�� � � � � * 
� � A � * 
� � . � � ���� � � ) � * 
� � A � * 
� �. � * 
> � * 
 � A � . � * 
 A � * 
> � . � * 
) � * 
 A � �
¹'W$o.W�vnlUxpWNopop^`hmj�o r WNo * 
� W�j �°hmj�u�ep^`hmj r W$o * 
"��� M� l8hmaUx.eghmane ��¦�jUhka�o r � r a�^`ophmj�o.b`W$o.V
cqz{hmx�cfep^`hmjAo
opaU^`�fcqj>epWNo!'
� * 
� � A � * 
� � � � I . � M + � � , )� 5 )M + � /3E � � � � �T 4 � � � M � , )� 5 )M /3E � � � � �T 4 � � � *=
"��� M + �� � A � * 
"��� M� �� � M � , )� 5 )M /2E � � ��� �T 4 � � * 
"��� M� � * 
���� M � ���� A �. � M + � � , )� 5 )M + � /2E � � � � � T 4 � � *=
"��� M + T� �$) � *=
"��� M + �� � A � : � � �H / � I : 8�: I 0 :
� * 
) � * 
 A � � � I . � T � , )� 5 ) T /3E � � � T 4 � � � � � , )� 5 ) � /2E � � � T 4 � � � * 
"��� T) � * 
���� �A �� � � � , )� 5 ) � /2E � 4� � � �T 4 � � * 
"��� �A � * 
"��� �> � . � T � , )� 5 ) T /3E � � �T 4 � � * 
"��� �� � * 
"��� T) �

� * 
> � * 
 � A � � � I . � � � , )� 5 )� /3E � � � �T 4 � � � � � � , )� 5 ) � � /3E � � � �T 4 � � � * 
"��� �> � * 
"��� � �� A �� � � � � , )� 5 ) � � /2E � � � � T 4 � � * 
"��� � �� A � *=
"��� � T� ) �. � � � , )� 5 )� /2E � 4� �T 4 � � * 
"��� �A � * 
"��� �> �

� * 
 A � * 
> � � � I . � � � , )� 5 ) � /3E � 4� � � �T 4 � � � � � , )� 5 )� /2E � 4� �T 4 � � � * 
"��� �A � * 
���� �> �� � � � , )� 5 )� /2E � � � �T 4 � � * 
"��� �> � * 
"��� � �� A �. � � � , )� 5 ) � /2E � � �T 4 � � * 
"��� T) � * 
"��� �A �
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cX^`V[l�bi^du�^iepW�bi^`jU�$cmxp^dop��u�hmxgxgW$oplAhkj r cqj>e §¥� !L4k�SopaUx

b � W�vnW�VXlUb`W r W~b � �$�>a�cqep^`hmj r WTD�aUxg�mW�x�o$¦_�>aU^�u�hmj�op^do{egW.§Xu�hmj�op^ r ��xgW�xSbiWNoS^£eg��x�cfeg^ihkj�o r W~bdc#�°hkxpVXW�'� 5 ) + �M R ) + �M � � 5 )M R )M� , ) .�� /3* 
���� M� : * 
���� M + �� � A : � � � �T 4 � �Q/<* 
"��� M�� ���� A : * 
"��� M� : � ��� �T 4�608P: � � �H / 8P: I 0 :� 5 ) + �� R ) + �� � � 5 )� R )�� ,�) .�� /3* 
���� �> : * 
"��� �A : 4� �T 4 � � /3* 
"��� � �� A : * 
���� �> : � � �T 4�698�:� 5 ) + �� R ) + �� � � 5 ) � R ) �� , ) .�� /3* 
���� �A : * 
"��� T)
: � �T 4 � � /3* 
"��� �> : * 
���� �A : 4� � � �T 4�698�:���5 � �R �� , ) .(+(/3* 
���� �> : * 
"��� �A : 4� � � �T 4 � +&/<* 
"��� �> : * 
"��� �A : 4� � � �T 4 � � 6 I : � � � : � :

c��mWNu �Q/<* 
"��� M� : *=
"��� M + �� � A : � � � �T 4�6 +(/3* 
� : * 
� � A : � � � �T 4 .�� �R /<* 
� : * 
� � A : � � � �T 4 /<* 
"��� M� � * 
� 4.�� �
�
/3* 
� : * 
� � A : � � � �T 4%/3* 
���� M + �� � A � * 
� � A 4%:

h�� + WNo{e b`c[�°hkj�uµeg^ihkj r W�±Aanv�j_aUVX�$xp^d�>aUW r W N h r a�jUhf� � / �m�W�e'bdc[�°hmjAuµep^`hmj � W$ote�bdcX�°hmj�u�ep^`hmj r W
±Aanv/j_aUVX��xg^`�>aUW~ophm^ie r W~´yjU�>�ka�^`otet� O otR�W�x���!k�k��¦Uothk^£e r W�}h_W~u�hkxpxg^`�m��WX��!>�m��¡

M �%��E �/�_�N�3¯ ¬ n¬$�+(��������;)�,����_�
O'j+c¤xpW$lUxp�NotW$j>ep��opaUx'bdc+2�^`�maUxgW 5[b`W$o othkbiaUep^`hmj�o�hm�negW�j_aUW$o�lAhkaUx�b � �$�>a�cfeg^ihkj r�� c r �kW$u�ep^`hmj¨c��mWNuE�608 � M ¦�lAhkaUx�aUjUW r hmjUj���W�^ijU^iep^dcqb`W r WFe{s_l8WF�°xghmj>e:W�j ; 608 ¦$l8hmaUx:b`W�ogu�RU�$VXc�bihnu$cqb`W�VXW�j>e3^`VXlUb`^`u�^£egWm¦c��kW$u:aUj�V
cq^`bibdcq�kWyaUjU^i�°hmxgV[WF�UvnWFW�e�c��mWNuyaUjUW�c rUr ^£eg^ihkj r W 1 lAhk^ij>ego�§ r WNo¶�_^iepWNopopW$o¶lUxphnu�RUWNo r W E ¡ O'j

�khm^ie �ka�W b � c rUr ^iep^`hmj r W~l8hm^`j>egoopW lAcmogotW.opcmj�oSlUxghm�Ub`T�VXWk¡U��W$o r ^VUI��xgW�j�u�W$o r W r ^ UIa�ot^`hmj�j_aUVX��xg^d�ka�W
cmlUl�cmxgcm^`ogotW$j>eu�b`cm^ixgW�VXW$jke&'�aUjUW�lUb`a�o �kxgcmj r W r ^ UIa�ot^`hmj r W�xgxp^`T�xgW~bdc r ^dopu�hmj>ep^`j_aU^£eg�/�°h��¥bdc
V
cq^`bibdcq�kW
WNo{e r WXlUb`a�o �UvnWN�'W�e.a�jUWX�U^iW$j l�bia�o �Lcm^i��biW r ^ U8aAot^`hmj r W��fcqj>e~bdc r ^dogu�hmj>eg^ij_aU^iep�¨�°h�� bdc��>^iepWNopopW r W$o
V
cm^ib`biWNoSW$otelUxphnu�RUW r W E �µ¡
=���� #��$��� �  � $-�����$� @�� ���$�%��� �

��hma�o~j�hma�o~op^£egaUhmjAo r cqjAo.biW¤u$c r xgW r W
b`c 2�^`�maUxgW
6�'�b`W$o.l8hm^`jke�o{� ^`jkegW�xp�Lcmu�W$o ; 
 � �T W�e ; 
 �T otW
xgW��z{hk^i�kjUW�j>e.§/b � ^`j�otegcmjke�C�
"� A l8hmaUx.j � W�j+�°hmxgV[W$x �>a � aUj otW$aUbÀ¦�u�W[�>aU^:^`V[l�bi^d�>aUW�bdc�otaUl�lUxpWNopop^`hmj r W[b`c
u�W�b`bia�biW � > 6�� ; 
 � �T : ; 
 �T � ¡�¶W�ogu�RU��V
c¥� / !k����� / Y_�SjUhmaAo r hkjUjUW�a�jUW[u�hmj>epx�cq^`j>epW.�°hkxtegW�opaUx�b`W$o'�_^£egW$ogotWNo r WNo�l8hm^`j>ego u�hmj_�kW�xp�
�kW�j>ego$¦n§�ogc��mhk^ix � � �T � � �T 6 � ; 
> � � C�
 � 8 ¡_��hma�ou�hmj�op^ r ��xghmj�oFbiW~ogu�RU��V
c[ota�^i�fcqj>eSlAhkaUxaUj�l�cmo
r W'egW�VXl�o('� 5 ),+ �M R ),+ �M � � 5 )M R )M� , ) .,+&/<* 
"��� M� : * 
"��� M + �� � A : � � � �T 4 � +&/3* 
"��� M�� ���� A : * 
"��� M� : � ����T 4 6=8P: � � �H / � I : 8P: I 0 �°Y>�mc>�� 5 ),+ �� � R ),+ �� � � � 5 ) � � R ) � �� , ) .,+&/<* 
"��� � �� A : *��> : � ��T 4 � +&/3* 
"��� � T� ) : * 
���� � �� A : � � � T 4�698�: �°Y>�q�A�� 5 ) + �� R ) + �� � � 5 ) � R ) �� ,�) .(+&/<* 
"��� �A : * 
"��� T)

: � � T 4 � +&/<*	�> : * 
"��� �A : � �T 4�698�: �°Y>�mu$�
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 ��	�	�� 	��K�������	>�
 ����	?����� B > � � � ����� ����	,D
c��kW$u �C� H	� 8�: I � ¦"� ; 
"��� M� W�e * 
"��� M� r ���AjU^`o�l�cqx� / 5q��l8hmaUx � 
608 ¦fW�e�hmj r ����jU^ie�W�jXhmanegxpW � ; 
�� A> 6=8
�Àu�W#�>aU^3^iVXlUb`^d�ka�W r W�b`W$o'u�hmj_�kW�j>ep^`hmj�oSjAcfepa�xpW$bib`W$o�� ; 
"��� �> 6 / I � � > 4 � ; 
> W�e * 
"��� �> 6 * 
> �SW�e *��>WNo{e u�RUhk^`op^IepW$b¶�>aUW

� � ; 
> * 
>� C 
 .,+&/<* �> : * 
"��� �A : � �T 4 � +&/<* 
"��� � �� A : * �> : � � �T 4 6=8�:
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u�W#�>aU^�^iVXlUb`^`�>aUW��ka�W#bdc
�fcqb`W�aUx��Auµeg^i�kW *��> lAW$ane ��epxgW#^`j>epW�xglUxg��eg��W�u�hkVXV[W#aUjUW#�fcmbiW$aUx r W * 
"� A> W�e
�>aUW#biW[opu�RU�$V
c
�kcmx r W�ogcX�°hkxpVXW��k��jU�$xgcmbiWk¦�s�u�hmVXlUxg^do l8hmaUx'b`c�u�W�b`b`aUbiW��ka�^ r ^dopl�cqx�c��de'cqa¥u�hmaUx�o r a
lAcmo r W~epW$V[lAo�¡�|²hmVXVXW r cmj�o bdc¤ophma�ot� opW$u�ep^`hmj�u�hkj�u�W$xpj�cmj>e b � c rUr ^£eg^ihkj r W�l8hm^`j>ego$¦�jUhka�o r ^dogu�aneghmj�o
r W$o²lUxphklUxg^i��ep�$o r W u�W'ogu�RU��V
c~V�aUjU^ r a
±�aUv¤j>a�V[�$xp^d�>aUW r W N h r aUjUhf�
opaUxFb � �N�>a�cfeg^ihkj r�� c r �kW$uµeg^ihkj
W�e lUxg�$opW�j>ephkj�o�biW~ogu�RU��V
c[^iVXlUb`^du�^iepW~b`^ijU�Ncqxg^`op�~u�hkxpxgW$oplAhkj r cmjke�lAhkaUxb � �N�kaAcfep^`hmj r W�D�aUxg�mW$xgo$¡

M �8��% � ,�� n¬ )Lª�( �UT �� = �>®m¬ )°ªS(
� *¶�_ª �	�n� � � 
 � �>� ��� <K���=>�� B �����

� � 
698�: � /2E � � ��� �T 4 � � /3E � � � � �T 4 � � / I � � � 4 � C�
� ; 
"� A� � I : �LY / �

¯ ���N®�*¶�n� ���( � ?)°¯°¯ A@ �¨��ª 	 )°¯ � C= �_®��$ªI�3��¬ � �®q¬ )Lª�( � � I�ª�)�(8¬ � MSB��  � %�� �  � %���� =A����)1D �¨¯ �
I ��)�(3®L)-I � ��� � ?HJ)L�+��� D
Q ��� � �?� B � �CB ����� ��l8hmaUx%� � � M W�e�� � M ¦nj�hma�oSxgW�egxphkaU�mhkj�o.� / 7>�µ¡U¹'W~lUb`a�o�¦�jUhma�oc��khmj�o�cqaAopop^

��������
�������
* 
"� A� A 6 *=
"��� � �� A . � A � � � � ��� , )� 5 ),+ �� � � /3E � � � �T 4 � � * 
"��� � �� A � *	�> �. /2E � � � � T 4 � � * 
"��� � T� ) � * 
"��� � �� A � � :* 
 � A 6 *=
"��� � �� A � � � � � , )� 5 ) � � � /3E � � � �T 4 � � *=
"��� � �� A � *	�> �. /3E � � � � T 4 � � *=
"��� � T� ) � * 
���� � �� A � � :

�LY>�m�

��������
�������
* 
"� AA 6 * 
"��� �A . � A � � � ��� , )� 5 ),+ �� � /2E � � � T 4 � � * 
"��� �A � * 
"��� T) �. /2E � � �T 4 � � *	�> � * 
"��� �A � ��:* 
 A 6 * 
"��� �A � � � � , )� 5 ) � � /3E � � � T 4 � � * 
���� �A � * 
"��� T) �. /3E � � �T 4 � � *��> � * 
"��� �A � � �

�LYC!k�

|²hkVXV[W r cqj�o/b`c r ��VXhmjAo{egxgcqep^`hmj r a QSRU�$hmxgT�VXW / ¦�jUhka�o
VXhmj>epxghmjAo/op^iVXlUb`W�VXW�j>e��>aUWk¦�ophmaAo
b`c
u�hmj r ^£eg^ihkj �LY / �²l8hmaUx%� � � M W�e ��� M ¦njUhmaAoc��mhmjAo!'

 " $� �� > * 
"��� M� �  #"%$� �� � A � A * 
�� A� �  �' (� �� � A � A * 
"� A� �  �' (� �� > * 
"��� M� �
\nhma�oSbdc[V �$VXW~R>s_l8hqegRUT$opW.lAhkaUx%� 6 � I W�e�� 6 I ¦UjUhka�oShm�UepW�j�hmj�o('

 " $� �� > � * 
"��� M� : * �> � �F* 
"� A� A : * 
"� AA �  #')(� �� > � * 
"��� M� : * �> � �
´�j�xg�$opaUVX�m¦nj�hma�oc��khmj�o

�LY / � � K  #"%$� �� > � * 
"��� M� : * �> � �  #" $� �� > * 
"� A� �& �')(� �� > * 
"� A� �  #')(� �� > � * 
"��� M� : * �> � N �
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´�j�hkanepxgWm¦ � � �T � � �T ¡U� hmaAo r ^do{eg^ijU�kaUhmjAocqb`hmx�oFegxphk^`oSu$cmoSl8hkogot^`�Ub`W$oSl8hmaUx *	�> '
� E�� � �T � *	�> 6 � � �T � < � R ),+�� �� � � � � �T � � �T � R )�� � �T � < � *��> H � * 
> : * 
"��� �A � :
� E � � � �T � *	�> 6 � < � � � �T � R ),+�� � �� � � � � � �T � � �T � R )�< � � �T � *��> H � * 
> : *=
"��� � �� A � :
� � �T � E�� � � �T � *	�> 6=* 
> �

¹ cqjAo�ephmaAoSbiWNo u�cko!'  #"%$ � * 
> : *=
"��� � �� A : * 
"��� �A � � *	�> �  �')( � * 
> : *=
"��� � �� A : * 
"��� �A � ¡�¹'hmj�u
�°Y / � � K  " $� * 
"��� M� �  #" $� �� > * 
"� A� �& �')(� �� > * 
"� A� �  #')(� * 
"��� M� N �

¹ � cqanegxpW.l�cmxteN¦Uu�hmjAot^ r ��xghmjAo²^¶b � ^ij r ^`u�W��>aU^�VX^ijU^`VX^`opW * 
"��� M� ¡
! \_^ � 
6 � I : 8�: I cqb`hmx�o * 
� � * 
"��� M� ¡A¹�hkj�u * 
� �& #" $ � * 
"��� M� W�e  " $ � * 
� �  #" $ � * 
"��� M� 

! \_^ � 6 � I cqb`hmx�o * 
"��� � T� ) � *=
"��� � �� A W�e * �> � *=
"��� � �� A ¡U¹�hkj�u * 
 � A �F*=
"��� � �� A 6  #"%$ � * 
"��� M� 

! \_^ � 6 I cqb`hmx�o * 
���� T) � * 
"��� �A W�e *��> � * 
"��� �A ¡�¹�hkj�u * 
 A � * 
"��� �A 6  #" $ � * 
"��� M� 

! \_^ � 6=8 cqb`hmx�o  #"%$ � * 
� � * 
> 6  #"%$ � * 
"��� M� ¡

¹ cqjAo
ephka�o¤b`W$o�u�cko�¦  #" $ � * 
� �  #"%$ � * 
���� M� ¡Sw�cmx¤aUj x�cq^dophmjUjUW$VXW�j>e¤cqj�cmbihk�maUWk¦�jUhmaAo
epxghma��mhmjAo
 �')( � * 
� �  #" $ � * 
"��� M� ¡?23^`j�cmbiW$V[W$j>e$¦UjUhka�o r � r aU^dothkj�o r W$o ^ijU�$�kcmbi^iep�No�u�^£� r WNopopa�o

 " $� * 
� �& " $� �� > * 
"� A� �  #')(� �� > * 
"� A� �  �' (� * 
� :
u�W~�ka�^�epW$xpVX^`jUW.b`c r �$VXhmj�otepx�cfeg^ihkj�¡
� *¶�_ª �	�n� � � 
 � �>� ��	��3<K���=>�� B �����?�
����
���

/ � 4 � � �H / 8�: � I 0 I � A � � M + �� 5 ) + �M + � � C�
 /2E � � � � �T 4 � . A � � M� 5 ) + �M � C�
 /2E � � � � �T 4 � � 8�:/ � � 4 I � A � � �� 5 ) + �� � C�
 /2E � � �T 4 � � 8�:/ � � � 4 I . A � � � �� 5 ),+ �� � � C�
 /3E � � � �T 4 � � 8�: �LYmY>�

¯ �¤�$®�*3�n� 
��(�� ?)°¯°¯ ?@ ����ª 	 )°¯ � L= �>®
�NªI�¶�$¬���U®m¬ )°ªS( � � I�ª�) (8¬ � M�B �  � %����  � %���� �_�$¬���YC	D
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Q ��� � �?� B � �CB ����� �mW�j[anep^`b`^`ogcqj>e�b`W$o:���>cqb`^£eg�$o� / 7k�3l8hmaUx � �H / � I : 8�: I 0 W�e �°Y_�m�����LYC!k��¦fW�e�W$jXcmlUlUb`^`�>a�cmj>eb`W.V���VXW~xgcm^`ophmj�jUW�VXW�j>e�>aUW~lAhkaUxbdc r ��VXhmj�otepx�cfeg^ihkj r a�QSR���hmxgT�VXW~�n¦njUhka�ohk�nepW$jUhmj�o
��� /<* 
"� A 4��� � )�� � � � .

���� � � A � 
I � / I � � � � A 4 � C�
� ; 
"� A� � A /2E � � � � �T 4 � . / I � � � 4 � C�
� ; 
"� A� /3E � � � � �T 4 �  

* 
���� M + �� � A � * 
"��� M� . � ���
�� � � � .

���� � � A �
� � / I � �C� � A 4 � C�
� ; 
"� A� � A /2E � � � � � T 4 � � 

*=
"��� M + T� � ) � * 
���� M + �� � A . � � )�� � � � .
���� � � ) �

/ I � � � 4 � C�
� ; 
"� A� /3E � � ��� �T 4 � 
* 
"��� M� � * 
���� M � ���� A . K � � A � � � � � � , )� 5 ) + �� � /3E � � ��T 4 � N 

* �> � * 
"��� � �� A 
. � A � � � ��� , )� 5 ) + �� /3E � � �T 4 � 

* 
"��� �A � * �> . 
* 
"��� �A � * 
"��� � �� A � � A � � � � � , )� 5 ) + �� /3E � � �T 4 � /3* 
"��� �A � *	�> 4G. � A � � � � ��� , )� 5 ) + �� � /2E � � � �T 4 � /<*	�> � * 
"��� � �� A 4 . � � � A � � � ��� , )� 5 ),+ �� /2E � � � T 4 � � 

* 
"��� T) � * 
"��� �A . � A � � � � ��� , )� 5 ) + �� � .=/2E � � � � T 4 � 
*=
"��� � �� A � * 
���� � T� )  �N x��mu�W §Xb � R>s_l8hqegRUT$opW / � 4 ¦Uj�hma�o r � r aU^dothkj�o '

��� /<* 
"� A 4�� � � )�� � � � .
���� � � A � 

*=
"��� M + �� � A � * 
���� M� . K � � A � � � � � � , )� 5 ) + �� � /3E � � ��T 4 � N 
*	�> � * 
"��� � �� A 

. � A � � � ��� , )� 5 ) + �� /3E � � �T 4 � 
* 
"��� �A � *	�> . 

* 
"��� �A � *=
"��� � �� A � � A � � � � � , )� 5 ) + �� /3E � � �T 4 � /3* 
"��� �A � *	�> 4G. � A � � � � ��� , )� 5 ) + �� � /2E � � � �T 4 � /<*	�> � *=
"��� � �� A 4 ¹'W~lUb`a�o$¦UW�j�xgW�V
cqx��>a�cqj>e�ka�W * 
"��� �A � *=
"��� � �� A 6=* 
"��� �A � * �> .�* �> � *=
"��� � �� A W�e W�j�aneg^ib`^`ogcqj>e b`W$o
u�hmj r ^£eg^ihkj�oota�^i�fcqj>egW$o / � � 4 W�e / ��� � 4 ¦nj�hma�o�egxphkaU�mhkj�o!'

��� /<* 
"� A 4�� � � )�� � � � .
���� � � A � 

* 
���� M + �� � A � * 
"��� M� 
. 
* 
"��� �A � * �> 

. 
* �> � * 
"��� � �� A  �
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\n^iVX^`b`cm^ixgW�VXW�j>eN¦AW$j+aneg^ib`^`ogcqj>e biWNo r ^VUI��xgW�j>epWNo��fcmbiW$aUxgo r W * 
� r hmjUjU�$W$o'W�j � / 7>�l8hmaUx � �H / � I : 8�: I 0W�e W�j��°Y_�m� �µ�°Y�!k��¦njUhma�o�egxphkaU�mhkj�o!'
��� /<* 
 4 �� � A�� � � � .

���� � � ) � 
* 
"��� M� � * 
"��� M�� ���� A . � � A � C�
� ; 
 � A /3E � � � � T 4 � 

* 
"��� � �� A � * 
"��� � T� ) 
� � A � C�
� ; 
 A /3E � � � T 4 � 

* 
"��� T) � * 
"��� �A . � � A � C�
� ; 
 � A /3E � � � �T 4 � 
* �> � * 
"��� � �� A 

� � A � C�
� ; 
 A /3E � � �T 4 � 
* 
"��� �A � * �> . 

� * 
"��� �A � * 
> � � � A � C�
� ; 
 A � � /2E � � �T 4 � � * 
"��� T) � * 
"��� �A � .0/3E � � �T 4 � � * �> � * 
"��� �A � � . 
* 
> � *=
"��� � �� A . � � A � C�
� ; 
 � A � � /3E � � � �T 4 � /<* �> � *=
"��� � �� A 4�.0/3E � � � T 4 � /<*=
"��� � T� ) � *=
"��� � �� A 4 �  �w:cmx u�hmjAot�N�ka�W�j>e$¦

��� /<* 
 4 � � � )�� � � � .
���� � � A � 

*=
"��� M + �� � A � * 
���� M� 
. 
* 
> � *=
"��� � �� A 

. 
* 
"��� �A � * 
>  �w�hkaUx u�hkj�u�b`aUxgW'bdc r ��VXhkj�o{egxgcqep^`hmj�¦_^`b�jUhka�ootaU¢[e r hmj�u r W~lUxghma��mW�x�>aUW


* 
"��� �A � * �> 

. 
* �> � * 
���� � �� A 

� 
* 
> � * 
"��� � �� A 

. 
* 
"��� �A � * 
>  �

�LY�1m�

|²hkVXV[W r cmj�oSbdc�l�xpW$aU�mW r a�epR���hmxgT�VXW.lUxg�$u�� r W$jkeN¦njUhmaAo r ^`otep^`jU�kaUhmj�o�egxphk^`ou$cmo('
! ot^ � �T � E�� � � �T ¦UjUhka�oc��mhkj�o *��> 60* 
> ¡U� � ^ijU�$�kcmbi^iep�
�°Y>1m��WNo{e r hkj�u �m��xg^i����Wk¡
! ot^ E  � �T cmbihkxgo *	�> H � * 
> : * 
���� �A � ¡�³ ^`j�ot^@¦ 

* 
���� �A � * 
> 
6 

* 
"��� �A � *	�> 
. � *��> � * 
> � ¡

|²hmVXVXW 
* 
> � * 
"��� � �� A 

� 
*��> � * 
"��� � �� A 

� � *	�> � * 
> � ¦Uhmj�c��°Y>1m�µ¡
! ot^ E � � ��T ¦8cqb`hmx�o *��> H � * 
> : * 
"��� � �� A � ¡ O'j¨VXhmj>epxgW�u�hkV[VXW�u�^£� r W$ogopa�o �>aUW/�LY�1m��WNo{e'W�j�u�hmxgW�_xgcm^iWk¡

�
�n�  ��,������ 
 ���>�+� �	<K���=>�� B ����� (10 0	,2� � 	 �E<3� ��� � 	�� � � ����� ����	 �
�C $��� 	R� �;	 < �����>� B � �"<EB ����� >L	
	?����� B (10 ��, ��(+* ��, ��(+*��:,+�������  	�� 	�	������=<$� 	?	H>�� �
� �C��� ���U	EB 	$� B
	 � Q D
|²hkVXV[Wyl8hma�x¶b`W$o�}W$V
cqx��ka�W$o�YW�e[6U¦$^ib>otan¢Xe r W r ��VXhkjkegxpW$x��>aUW��°YkY>��� �LY / ��¡N|²W�epepW r ��VXhmj�otepx�cfeg^ihkj
WNo{eSeghmanep� §q�À�Lcm^£e op^iVX^`b`cm^ixgW.W�e W$oteb`cm^`ogop��W~cqa�biWNuµegW�aUxN¡

Z[Z]\�^?_$`K_$a
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M �8��8 � ,�� n¬ )Lª�( � ���X� ��@ �����
��hma�o�jUhma�o'u�hkjkegW�j>ephkj�o^du�^ r�� �Nu�xg^ixgW~b`W�ogu�RU��V
cX^`V[l�bi^du�^iepW�bi^`jU�$cmxp^dop��u�hmxgxgW$oplAhkj r cqj>e §¥�LYk�k�SopaUx

b � W�vnW�VXlUb`W r W~b � �$�>a�cqep^`hmj r WTD�aUxg�mW�x�o$¦_�>aU^�u�hmj�op^do{egW.§Xu�hmj�op^ r ��xgW�xSbiWNoS^£eg��x�cfeg^ihkj�o r W~bdc#�°hkxpVXW�'�������
������
� 5 ),+ �M R ),+ �M � � 5 )M R )M� , ) . �Q/<* 
"��� M� : * 
���� M + �� � A : � � � �T 4 � � /3* 
"��� M�� ���� A : * 
"��� M� : � ��� �T 4 608�: � � �H / � I : 8�: I 0 :� 5 ),+ �� � R ),+ �� � � � 5 ) � � R ) � �� , ) . �Q/<* 
"��� � �� A : *	�> : � � �T 4 � �Q/<* 
"��� � T� ) : * 
"��� � �� A : � � � T 4�608P:� 5 ),+ �� R ),+ �� � � 5 ) � R ) �� ,�) . �Q/<* 
"��� �A : * 
"��� T)

: � � T 4 � �Q/<*	�> : * 
"��� �A : � �T 4�698�:c��kW$u *��> egW�b¶�>aUW � � 5 )� R )�� , ) .��Q/<*	�> : * 
���� �A : � �T 4 � �Q/<* 
"��� � �� A : *��> : � � �T 4�608 �
O'j�aneg^ib`^`opW~b`W$oSb`^ijU�Ncqxg^`ogcfeg^ihkj�opaU^`��cmj>epW$o('������������

�����������

�Q/<* 
"��� M� : *=
"��� M + �� � A : � � � �T 4 6 +&/3* 
� : * 
� � A : � � � �T 4. � �R /<* 
� : * 
� � A : � � � �T 4 /<* 
"��� M� � * 
� 4. � �
�
/<* 
� : * 
� � A : � � � �T 4%/<* 
"��� M + �� � A � * 
� � A 4 : � � �H / � I : 8�0

�Q/<* 
"��� � �� A : *	�> : � � �T 4 6 +&/<* 
 � A : * 
> : � ��T 4 . � �R /<* 
 � A : * 
> : � ��T 4 /<* 
"��� � �� A � * 
 � A 4. � �
�
/<* 
 � A : * 
> : � � �T 4%/<*	�> � * 
> 4%:�Q/<*	�> : * 
���� �A : � �T 4 6 +&/3* 
> : * 
 A : � �T 4-.�� �R /3* 
> : * 
 A : � �T 4%/3*��> � * 
> 4.�� �

�
/3* 
> : * 
 A : � �T 4%/3* 
���� �A � * 
 A 4 :

h�� + WNo{e b`c[�°hkj�uµeg^ihkj r W�±Aanv�j_aUVX�$xp^d�>aUW r W N h r a�jUhf� � / �m�W�e'bdc[�°hmjAuµep^`hmj � W$ote�bdcX�°hmj�u�ep^`hmj r W
±Aanv/j_aUVX��xg^`�>aUW~ophm^ie r W~´yjU�>�ka�^`otet� O otR�W�x���!k�k��¦Uothk^£e r W�}h_W~u�hkxpxg^`�m��WX��!>�m��¡

� � �#�
���$�/�����#�

¹ cqj�o¨u�W x�cql�lAhkxteN¦²jUhka�o�c��mhkj�o/l�xp�NotW$jkeg�+aUj�W VX��epRUh r W r W �mhkbiaUVXWNo¤��j�^`o��°hkj r ��W�opaUx r W$o
V
cm^ib`b`cm�mWNoy�fcqxg^`cm�UbiWNo�¦ku � W$otet��§f� r ^ixgWSVXhm�U^`biWNoF§.eghml8hmb`hm�k^iWjUhkj¤u�hkj�o{e�cqj>epW��°jUhka�oFc��khmj�oyu�hmj�op^ r ��xg� r W$o
c rUr ^iep^`hmj�o²W�eophma�otepx�cmu�ep^`hmj�o r W'l8hm^`j>ego��µ¡n¹ cqj�o�b`W'�UaUe r�� c r cqlnegW�xSu�W�epepW VX��epR�h r W'j_aUVX��xg^d�ka�W § r W$o
V
cm^ib`b`cm�mWNo.bihnu�cmbiW$VXW�j>e#x�cf¢
jU�$o�W�e�c r cqlneg�$o$¦¶jUhka�o�c��khmj�o.^`j>epxgh r aU^£e[aUj ogu�RU��V
c�W�j�egW�VXl�o�VX^£v_epW
W�vnlUbi^du�^iepWf·�^`VXlUbi^du�^iepWk¦m�>aU^@¦fephkane�W�jX��e�cqj>e�otW$aUb`W�VXW�j>e�b`h_u$cqb`W�VXW�j>ey^`V[l�bi^du�^iepWk¦ku�hkj�opW�xg�mW�biWNo:lUxphklUxg^i��ep�$o
cqetegW�j r a�W$o r W$o�VX��egRUh r W$o�l�bia�o�u�b`ckopop^`�>aUWNo/W$j �khmb`aUVXW$o/��jU^do!'lUxg^ijAu�^`lAW r a6VXcqvn^iV�aUV��m�$xp^i���m¦
u$cqx�cmu�epT�xgW²QS¸ ¹ W�e�otegcq��^ib`^£eg�m¡q��hma�oyc��khmj�o3lUxg�$opW�j>ep�No��>aUW$b`�>aUWNo�xp�NotaUbiegcqego�j_aUVX��xg^`�>aUWNo���b`��VXW�j>egcm^ixgW$o
W�e#b`^iVX^iep�$o$¦¶l�aU^`og�>aUW
jUhka�o�jUW r ^`oplAh>othkj�o~l�cko~W�jAu�hmxgW r�� aUjUW¤�kW$otep^`hmj�cqaneghmV
cfeg^`�>aUW r W$o#cqz{hmane�o~W�e
opaUlUl�xpWNopop^ihkj�o r W.lAhk^ij>e�o�¡

��b:jUhka�o�xgW$otepW[§¤l8hmaUx�opaU^i�_xgW�b � ^`VXlUbi�$VXW�j>egcqep^`hmj r WXu�WNo�VX��epRUh r WNo r�� cq�8hmx r W$j¥aUjUW r ^`V[W$j�op^ihkj
r�� WNotl�cku�Wk¡�� hmaAo r W��_xghmj�o b`W$o~^`j>ep���kxpW$x r cqj�o.a�j�u�h r W r W
�mhkbiaUVXWNo ��jU^do.h���biWXV
cq^`b`b`cm�mW
o � c r cqlnegW
cmanephkV
cfep^d�>aUW�VXW$jke�W�e�op^iVXlUb`W�VXW�j>eN¡CO'j#l8hmaUxgxgcm^£e�W�j_�_^`ogcq�kW�x r WF�Lcm^ixgW r ^`opl�cmxgc �`egxpW�W�e�cqlUl�cmxgc �`egxpW r W$o
l8hm^`j>ego W�j+�°hmj�u�ep^`hmj r a �kxgc r ^iW$j>e�bihnu$cqb@¦8hka r WNo u�xp^iepT$xpWNo'u�hmaUx�cqVXVXW�j>e anep^`bi^dop�$o W�j c r cmlnegcqep^`hmj r W
V
cm^ib`b`cm�mWk¡$³ ^`j�op^À¦�aUj�W²lUxgW�VX^`T�xgWF��egcql8WSu�hmjAot^do{egW�x�cW�j#b � hm�negW�j>ep^`hmj r�� aUj�u�h r WFW�j�V
cq^`bibdcq�kW$o��fcmxp^dcq�Ub`W$o
W$j�aUjUW r ^`VXW�j�op^ihkj r�� WNotl�cku�WXl8hmaUx�b`W$o.�N�>a�cfeg^ihkj�o r�� c r �kW$uµeg^ihkj W�e r W+D�aUxg�mW�x�o$¡Iw:cmx~b`c�opaU^£egWm¦¶u�W$o
^ r �$W$oopW�xghmj>e��epW$j r aUWNocqanv r ^iVXW$j�ot^`hmjAootaUl8��xg^`W�aUxgW$o$¡
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� � �f�(�� � ����

� / ���¡ Q.¡;DScqep^`j�cU¡ � j�otepWNc r s.W$aUbiW$xycq^`xt�°hk^ib>othkbianeg^ihkj�o3a�ot^`jU� aUj�otepxga�uµegaUxgW r�r s_j�cmVX^`u²VXW$opRUW$o$¡���� � �
	�D`¦A�L6�' / !C6 / ! / !C6L6U¦q³�aU�maAo{e / 7L7m��¡

� � �2�¡�D�bihkV�¡����A��	$� B � ���CB �����?� ��� � ��� 	��(B �CB ������� ����� ����> � 
 B ����<EB ��� 	���� B 	�� �"<EB ������¡GN ��jU^`W/VX�Nu�cf�
j�^`�>aUWk¦�´�u�hkbiW�w�hkbis>epWNu�RUjU^d�>aUW�23� r ��x�cqb`W r W��¶cma�opcmjUjUWk¦�\_aU^dopopWm¦ / 7L7L6�¡�QSR�T$opW.��h�¡ / 6L4�1n¡

� !% � ¡ �U¡m|�cmotepxghq��¹��`c��m¦ ��¡�D�hmaUxghma�u�RAc �_^À¦�w�¡ ����¡ N W$hmxg�mWm¦;2�¡)� WNu�RkeN¦fcqj r D'¡��¨hmR�cmV[V
c r ^À¡n³�jU^`ophq�
egxphklU^du c r cmlnep^`�mWVXWNotR
�kW�jUW$xgcqep^`hmjX^ijXe � h r ^`VXW�j�op^`hmj�o:�°hkx²u�� r ¡ ��j �U¡ ��³�¡k¹'�$op^ r ��xg^À¦>w�¡>�¶W�Q3cmb£�
b`W$um¦A´¡ O�	�cfegWm¦ ��¡�w���xg^dcqanv�¦�cmj r ´¡8\>egW�^`j�¦8W r ^iephkxgo$¦ � � � <K	 	 > ����� � � @ B��>	 
 	�<K� � > � � � " � � 

� � �,@$	�� 	$�=<K	 ��� � ��� 	�����<K��� �R	EB��>� >;� ���H� ���L����	K	$�����>�q¦�lAcq�mWNo / 6 / ! / 6C4U¦Uw:cqxg^`o$¦�2�xgcmj�u�Wk¦I\nW�ln�
egW�V��AW$x 7f� / ! / 7C7L4U¡ �mhmRUj � ^`biW$s�
�\nhmj�o$¡

� Y�#|'¡ 2�cqxgR�cqe$¦#|'¡�¹�W$�kcmj r ¦TD ¡��h_hk�Ua�o$¦ cmj r � ¡#��WNothk^ijUj�Wm¡�Q3hmx�op^ihkj�cqbXotl�xp^`jU�ko �°hkx e � hq�
r ^iVXW�jAot^`hmj�cmb r s_j�cmV[^du�aUj�otepxga�uµegaUxgW r ±�aU^ r V[WNotR�W$o$¡ � ��� 	��(B�D ��	 B��>� >;� ��	�	�� D ��	 <��(D � �>� � � D`¦
/ 4L!P' �L! / !U�fY>1n¦ / 7L7L6�¡

� 1  � ¡�2�hmxpep^`j�¦ ��¡ �PN[¡�¸�cqb`b`W�e$¦ ��¡A¹'hmVXlU^`W�xgxpWk¦���¡�D²hkaUxg�kcqa�b£eN¦�cqj r ��¡ N[¡ ��cq�AcmopRU^À¡³�jU^`ophqegxphklU^du
VXWNotR c r cmlnegcqep^`hmj!'yQSRUW$hmxgsm¦:�fcqb`^ r cfep^`hmj cqj r cqlUl�bi^du�cqep^`hmj�o$¡ ��j �U¡ � ³#¡�¹��Not^ r �$xp^@¦�w�¡���W¨Q3cmb£�
b`W$um¦A´¡ O�	�cfegWm¦ ��¡�w���xg^dcqanv�¦�cmj r ´¡8\>egW�^`j�¦8W r ^iephkxgo$¦ � � � <K	 	 > ����� � � @ B��>	 
 	�<K� � > � � � " � � 

� � �,@$	�� 	$�=<K	 ��� � ��� 	�����<K��� �R	EB��>� >;� ���H� ���L����	K	$�����>�q¦�lAcq�mWNo / 5�Y ! / 6k�U¦Uw:cqxg^`o$¦�2�xgcmj�u�Wk¦I\nW�ln�
egW�V��AW$x 7f� / ! / 7C7L4U¡ �mhmRUj � ^`biW$s�
�\nhmj�o$¡

� 4% �#¡ N aU^`bibdcqx r cqj r |'¡ 2�cqxgR�cqe$¡ O'j egRUW�op^`�mjU^i�Au�cmj�u�W/hq� egRUW��>u�b��°hmx�±�h � u�hmVXlUane�cfep^`hmjAo#hkj
VXhf�_^`jU�
VXW$opRUW$o$¡ ��j ��� ��� �EB���� 	$� �;� 	���<K	 
 <$��	�� <K	$� ��	 	EB ����� ���=>O� � ���  �� B�� � 	$�S�-� � 	����">L�q¦
�kcqj_a�cmxps /C/ � / Y / 7L7C7U¡:³��{³'³�l�cql8W�x 7C7f����5 7L!U¡

� 5�~³#¡���cmxtegW�j�¡�� ^`�mR }WNothkbiaUep^`hmj \Uu�RUW�VXW$o �°hkx�� s_l8W�xg�Ahkbi^du¤|²hmj�opW�xg�fcfep^`hmj �¶c � o$¡ 	�D � ��� 	��(B�D
� � 7;�ED`¦AY�7�' !C1�5 !>!C7L!�¦ / 7C6L!U¡
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