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`WH�F_M���MOF(]RQOMTe�MOUWH �»� H¤`deuC	�GF_S b�
 Ss]E]RiWX�gNMTF_SVUWMTXsY[H�`dU\HGYE`WPRM¢U^H�F(X b M¢¡��¤]£XZPRi-MOYReGQOPRidH�Q 
 MTYyU^H�iW]£XZQTSVU^MOXZY�]�Ssi
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F�PRQ¢U^M��GeuCEHGQOQTHV«ESsQ¢U^H�iWY�SaU^M¢|ZHªMOYyU���iWHG`d`^SsYyUWH-]tXZPEi�i��`WXZP b iWH b HG`���¯¥P�SVU^MOXZYR`¾SsPNg b �GidMO|��GH�`�]�SsidUWMTH�QTQOHG`-°±´³²qh¶µ �
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Q�S(����XZF���U^idMTHV«�]tXVU^HGYyUWMTH�QTQOHGF(HGYyUl]RPRMO`W`^SVY¥Uf]£XZPRi-Q 
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�ZPRQTSVU^MOXZY
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� � � È X}|ZH�iWYRMOYR� ´�¯4PRSVU^MOXZYR` ���"���������������"���������������"���������������"� � 4
� � � h�SsikU^MOeGQOHm�YyU^H�i^Sse.U^MOXZY � X b HGQO` ��������������"���������������"���������������"� ��I
� � � � � "¤HGidYRHGQ ���������"���������������"���������������"���������������"� ��I
� � � � � h�SsidUWMTe�QTHnfPRF~tH�i\²lHGYR`dMOU�c ���������"���������������"���������������"� ��I
� � � � 4 � X b H�QTMOYR�_Xs� È i^S b MTH�YyU ������������"���������������"���������������"� ���
� � � � I � X b H�QTMOYR�_Xs� � Ss]EQ�Sse�M�SVY �����������"���������������"���������������"� �$#
� � � � � � X b H�QTMOYR�_m�YReGXZF(]RidHG`d`WMO~RMTQOM¢U�c �������"���������������"���������������"� ��%
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I � � TªXZYR`dUWiWPRe.U^MOXZY ���������"���������������"���������������"���������������"� �>=
I � � h³idXZ]£HGidUWMTH�` ������������"���������������"���������������"���������������"� 4 x
I � � � � m�YyU^H�iW]£XZQTSVU^MOXZY ���"���������������"���������������"���������������"� 4 x
I � � � � h�SsidUWMOUWMTXZY[Xs��pfYRM¢U�c ���������������"���������������"���������������"� 4 x

I � 4 � MOYRHGSsiWTªXZF(]RQTH.U^H�YRHG`d` ���"���������������"���������������"���������������"� 4 �
I � I LNPR]R]£XZidUW`\SsY b nlSVUWPRi^SsQ nfHGMO�ZC¥~£XZiW` ���������"���������������"���������������"� 4 �

< :  Â�? �E� ������� ?[Â � �  ¹� Æ � @� � Â ��� Æ ���E��� Æ �1A ?�? �B !*<

� � � X�C¥c�B-CEHnfSVU^PEi^SsQ�n\HGMO�ZC¥~tXsi\m�YyUWHGiW]£XZQTSVU^MOXZY �"���������������"���������������"� 4 �
� � � LNF(XNXsUWCRYRH�`W` �����������"���������������"���������������"���������������"� 4 �
� � 4 m�Y¥UWHGid]tXZQTSVUWMTXZY[MOYDCqYRH@�o²lMOF(HGYR`dMTXZY ���������"���������������"���������������"� 4 #

� � I m�Y¥UWHGid]tXZQTSVUWMTXZY[MOY;B,©ªXa�o²lMOF(HGYR`dMTXZYE` �������"���������������"���������������"� 4 %
� � I � � B-CRidHGHnlSVUWPRi^SVQ�nfH�MT�ZC¥~£XZiW` ���������"���������������"���������������"� 4 %

� � I � � ½�XZPRi�nfSVU^PEi^SsQ�n\HGMO�ZC¥~tXsiW`�°±r�HG�ZPRQTSsi È iWM b µ ������������"���������������"� 4 z
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# � � ²lH�¡�YEMTYR�_U^CRH"B�iWMTSsYR�ZPEQ�SVUWMTXsY ��������������"���������������"���������������"� I 4
# � � � � B-CRH�²lH�Q�SVPRY�S�c[B�idM�SsYE�ZPRQTSVU^MOXZY ������"���������������"���������������"� I¥�
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# � � � � TªXZYy|sH.g��fPRQOQ ����"���������������"���������������"���������������"� I¥�
# � � TªXZF(]RPEU^MOYR�(U^CRH"m�YyU^H�iW]£XZQTSVU^MOXZY ������������"���������������"���������������"� I�#
# � 4 h³idXZ�ZiWSsF(F_MOYR�_MTY������ ���"���������������"���������������"���������������"� I %

� � �R�}���±��� Â � Â �$ Æ Ç	�K��� Â Ç Æ � �� ÂI? �E� ������� ?[Â � �  ¹� Æ � �� � Â ��� Æ ���E��� Æ � �  �� � Â�K � � � Ä
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% � � C¤i b HGi�Xs� TªXZYy|ZH�iW�ZH�YReGH���XZi»U^CEHnfnfm � ]R]RidX�gEMOF_SVU^MOXZY[Xs� � SV]RQ�SVeGMTSsY �������������"� �N�
% � � � � ½�MOYRM¢U^H�²lM¢®¹H�iWH�YReGH�Cqi b H�i\XV��UWCRH/TªXZYy|ZHGid�ZHGYEeGH��Xsi»U^CRH�h�XsMT`d`WXZY{´³¯¥P�SaU^MOXZY ��"� �N�
% � � � � nfnfmªMOY;S_r�HGe.UuSsYE�ZPRQTSsi\´³¯¥PRM��kL4]�SseGH b)È iWM b ����������"���������������"� �Z�

% � � C¤i b HGi�Xs� TªXZYy|ZH�iW�ZH�YReGH���XZi»U^CEHnfnfm � ]R]RidX�gEMOF_SVU^MOXZY[Xs��U^CRH È i^S b MOHGYyU ����������"� �>#
% � � � � ½�MOYRM¢U^H�²lM¢®¹H�iWH�YReGH�Cqi b H�i\XV� TªXZYy|sHGiW�sHGYRe�H��XZi»UWCRH È iWS b MOHGYyU ������������"� �>#

% � 4 TªXZYy|ZHGid�ZHGYEeGH��Xsi»U^CRH�nln\m È i^S b MTH�Y¥U �������"���������������"���������������"� �>#
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= � � � ]R]RidX�gEMOF_SVU^MOXZY[Xs��h�XZMO`W`WXsY{´�¯¥P�SVUWMTXZY;X}|ZHGi\SsY{LN¯¥P�SsidH�²lXZF_SsMOY ���������������"� #Zx
= � � � � r�HGe.UuSsYR�sPRQ�SVifSVY b ´³¯¥PRM��kL4]�SseGH b)� H�`WC ���������������"���������������"� #E�
= � � � � LN¯¥P�SViWH�²lXZF_SsMOY{p\`WMOYR��S+B�iWMTSsYR�ZPEQ�SVUWMTXsY ��������������"���������������"� # 4

= � � � 4 B-CRHLESVF_H�LN¯¥P�SsidH�²lXZF_SsMOY;~RPNU\©�M¢U^C;S(r\H.¡�YRH b B�iWMTSsYR�ZPRQTSVUWMTXZY�MOY[UWCRH/TªHGYyU^H�i #sI
= � � � ]R]RidX�gEMOF_SVU^MOXZY Xs�-SsY ´�QTQOMO]EU^MOe	h�iWXZ~EQTH�F ~yc�U^CRH ½�MTYEMOUWH�´�QTH�F(HGYyU � H�UWCRX b SsY b UWCRH
nlnfmÀF(H�U^CEX b MTY;S(nfX V\VGQOH È H�XZF(H�U^ikc ������"���������������"���������������"� # #

= � � � � ½�MOiW`kU � HG`dC;PR`dH b ��XZi»U^CRH � ]R]RiWX�gNMOF SaU^MOXZY ������������"���������������"� # =

= � � � � LNH�eGXZY b)� H�`WC[PR`WH b ��XZi»UWCRH � ]R]RidX�gEMOF_SVU^MOXZY ����������"���������������"� %N�
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� B-CRH ""H�iWYRH�Q�½2PEYRe�UWMTXZY�`dCRX}©�Y{MOY{´�¯ � 4 �N����"���������������"���������������"� ��I
� m�Y¥UWHGiWSse�UWMTXZY[~£H�U�©ÀHGHGY{]�SsidUWMTe�QTH�` � �����������"���������������"���������������"� ���
4 T»SsQTe�PRQTSVU^MOXZY � QO�ZXZiWM¢U^CEF Xs� � h¶L � ���������"���������������"���������������"� �}z
I TªXZQTQTSs]R`dHXV�¾SK©ªSVU^H�i\e�XZQOPRF(Y ��������������"���������������"���������������"� �N�
� m�F_]EPRQT`dH�|4` � n\PRF�~£HGi�Xs��]�SsikU^MOeGQOHG`\MTY[QTXs�ySsiWM¢U^CEF_MOe¤`WeGSsQOH`de�SsQOH ���"���������������"� � 4
# É³XZiWXZYEXZM eGH�QTQ ��Xsi-]tXZMOYyU ���¨���������������"���������������"���������������"� �Z�
% É³XZiWXZYEXZM�²lMTSs�ZiWSsF ��������"���������������"���������������"���������������"� �>#
= ²lHGQTSsPRY�S�c�B�iWMTSsYR�ZPEQ�SVUWMTXsY �����������������"���������������"���������������"� � %
z nlSVUWPRi^SsQ¹YRHGMO�ZC¥~tXsi\e�MTideGPRF(e�MTideGQOHG` � ���������"���������������"���������������"� � %
��x C¤idMT�sMTY�SVQ¹É³XZiWXsYRXZM b MTSs�ZiWSsF SVY b��¾�E���������"���������������"���������������"� �sz
�s� ½�MTid`dUfSsY b `dHGeGXsY b XZi b HGi-É³XZidXZYRXZM¹eGHGQOQO`fSV~tXZPNU ��� ������������"���������������"� �sz
�}� LNPR]R]£XZidU���XZi»UWCRH¤`WCRSs]tH"��PRYRe.U^MOXZY �����������"���������������"���������������"� 4 �
� 4 LNC�Ss]£H¤��PRYRe�UWMTXsY;XZY	UWCRH"]tXZMOYyU�� �&���������"���������������"���������������"� 4 �
�GI ²lH�U^SsMTQ�XV�¾SKU^iWSsYR`k|ZHGid`^SsQ�eGPNUfXV��UWCRH�nlnfmÀ`WC�SV]tH¤��PRYRe.U^MOXZY ��������"���������������"� 4 4

�}� É³XZiWXZYEXZM YRH�MT�ZC¥~£XZiW` ������"���������������"���������������"���������������"� 4 #

� # LNC�Ss]£H¤��PRYRe�UWMTXsYR`�MTY[XZYRH@� b MOF(HGYR`dMTXZY[��XZi»U^CEH�]EC¥c4`dMTeGSsQ,`W]�Sse�Hs«£SsY b U^CEH�idH���H�iWHGYEeGH�`W]�Sse�H � 4 %

�$% Q»Ssidc4e�HGYyU^idMTe�eGX4XZi b MTY�SaU^HG`°	��
�yµ �¶���������"���������������"���������������"� 4 =
� = QªMTQOMOYRH�Ssi�MOYyU^HGid]tXsQ�SVUWMTXsY;XZY[S+iWH��ZPRQTSsi��ZiWM b °���
��¥µ ������������"���������������"� Iyx
��z m�YE¡�YRM¢U^H"É³HGikU^MOeGHG` �t��������"���������������"���������������"���������������"� IZI
�Vx TªXZYy|ZH.g��\PRQTQ � ���������"���������������"���������������"���������������"� I¥�
�4� � X4e�SVQ¹U^idM�SsYE�ZPRQTSVU^MOXZY	U^X(`WXsQO|sH�UWCRH"m�Y¥UWHGid]tXZQTSVUWMTXZY �·������������"���������������"� I %
�s� ½�MTYEMOUWH²fMO®tHGidHGYRe�HK�KYRX b HG`\`WeuCEHGF(H �¦�������"���������������"���������������"� �N�
� 4 � X4e�SVQ¹U^idM�SsYE�ZPRQTSVU^MOXZY	��XZi =+HG¯¥PRM���`d]�SseGH b ]£XZMTYyUW` � ��������������"���������������"� � 4
�aI m�Y¥UWHGid]tXZQTSVUWMTXZY[Xs����©�MOUWC;M¢U^`���������YRHGMO�ZC¥~£XZiW` �¾���������������"���������������"� � 4
�s� ²lMT`kUuSsYEeGH�~tH.U�©ªH�HGY ]£XZMOY¥UW`-U^X(H�|VSsQOP�SVUWH´�¯ � %sx �¬��������������"���������������"� �VI
� # È H�XZF(H�U^ikc���XZi»UWCRH"`W¯¥P�SsidH b XsF SVMTY ���������"���������������"���������������"� �sz
�>% nfX V\VGQOH��sHGXZF(H�UWidc � ������"���������������"���������������"���������������"� #Zx
� = ½2PEYRe�UWMTXZY���� �"!$#&%'
)("MTY�*�SsY b ~£XZPRY b Ssidc�eGXZY b MOUWMTXZYE`�+,�	�"!-#&%�
._XsY�/ ���������"� #E�
�Vz � HG`dCRHG`qPE`WH b U^X_`WXZQ¢|ZH�UWCRH"¡�YRM¢U^H b MO®tHGidYReGH�`WeuCRH�F_HKSsY b UWCRH"¡�YRM¢U^H�HGQOHGF(HGYyU¤F(H�UWCRX b �
nfPRF~tH�i\XV�¾YRX b HG`$0K�$# =E�Z«EY4PEF�~£HGi\Xs��H�QTH�F(HGYyU^`$0 4 �sxZx � �������"���������������"� #E�
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4 x LNXZQOPEU^MOXZY���XZi»U^CRH�nfnfmª`deuCRHGF(H �R������������"���������������"���������������"� #y�
4 � LNXZQOPEU^MOXZYR`-��XZi»UWCRH"`W¯¥P�SsidHH�¯4PEM¢��`W]�Sse�H b F_H�`WC � TªXZF(]�SsidMT`dXZYR` � ��"���������������"� # 4
4 � LNHGe�XZY b F(HG`dC PR`dH b UWX `WXsQO|sHU^CEH�h�XZMT`d`WXZY{]RiWXZ~EQTH�F MOY;UWCRH�`d¯¥P�SsiWH b XZF_SsMOY � n\PRF�~£HGi
Xs��YEX b H�` 0K�}zy� #E«RY¥PRF�~£HGi\Xs��HGQOHGF(HGYyUW` 4 #Zzsx �¾�"���������������"���������������"� # 4

4�4 LNXZQOPEU^MOXZYR`-��XZi»UWCRH"`W¯¥P�SsidHPR`dMTYE� SKU^idM�SVYR�ZPRQTSVU^H b F(H�`WC � TªXZF(]�SsiWSsiWMO`WXZY �¾����������"� #sI
4 I LNPR]R]£XZidU���XZi»UWCRH"nln\mªF(H�UWCRX b������������"���������������"���������������"� #y�
4 � LN¯¥P�SsiWH b idH�¡�YRH b F(H�`WC � nfPRF~tH�i�Xs��YEX b H�`�s��I¥�N«NY4PEF�~£HGi\Xs��H�QTH�F(HGYyU^`q�Z�sxy� �E�����"� #y�
4 # LNXZQOPEU^MOXZYR`-��XZi»UWCRH"`W¯¥P�SsidHPR`dMTYE� SKU^idM�SVYR�ZPRQTSVU^H b idH�¡�YEH b F(H�`WC � TªXZF(]�SsiWSsiWMO`WXsY �E����"� # #

4 % LNPR]R]£XZidU���XZi»UWCRH"nln\mªF(H�UWCRX b������������"���������������"���������������"� #�%

4 = È H�XZF(H�U^ikcqXs�¥UWCRH³F_H�`WC"PR`dH b U^X�eGXZF(]RPNU^H¾U^CEH¶MOYyU^H�iW]£XZQ�SaU^MOXZY � nfPRF~tH�i�Xs�EYEX b H�` 0K��Iyz>#E«
Y4PEF�~£HGi\Xs��H�QTH�F(HGYyU^`q� %>=y� �E���������������"���������������"���������������"� # =

4 z L4U^idH�SsF QOMOYRHG`���XZi»U^CEH�YEX V(V�QTH"]RidXZ~RQOHGF ��������"���������������"���������������"� #Zz
IZx TªXZ]�SsidMT`dXZYR`�MTY;S(F_M bRb QOH"]tH�iW]£HGY b MTe�PRQ�SVif`dHGe�UWMTXsYR`fXV��UWCRH b XZF_SsMOY �¾���������������"� %sx
IE� LNPR]R]£XZidU\PR`dH b MTY�U^CEHnfnfmÀF_X b H�QTMOYR�_Xs� � Ss]EQ�Sse�M�SVY �"����������"���������������"� %sx
Iy� ²lMO®tHGidHGYRe�H~£H�U�©ÀHGH�Y{U^CEHSV]R]RiWX�gNMOF SaU^MOXZY;~yc[½¾´ � SsY b U^CEHSV]R]RiWX�gNMOF SaU^MOXZY;~yc[nfnfm � � %N�
I 4 È H�XZF(H�U^ikc�Xs��U^CRHÀF(HG`WC+PE`WH b UWXqeGXsF_]EPEU^HªUWCRHªMOYyU^H�iW]£XZQ�SaU^MOXZY � QÀXsU^C�UWCRH»²fHGQTSsPRY�S�c�UWiWM��
SsYR�ZPRQTSVUWMTXZYKSsY b U^CEHªÉ³XZiWXsYRXZM b M�SV�Zi^SsF SsidHª`dCRX}©�Y � nfPRF~tH�i¾Xs�2YRX b H�` 0K�}z = #N«ZY¥PRF�~£HGi
Xs��H�QTH�F(HGYyU^`$0 4 %Z�sx �,������"���������������"���������������"���������������"� %Z�

IsI L4U^idH�SsF QOMOYRHG`���XZi»U^CEH�YEX V(V�QTH"]RidXZ~RQOHGF ��������"���������������"���������������"� % 4

Iy� TªXZF(]�SsiWMO`WXsYR`fMOY;S(F(M bRb QOH"]tH�iW]£HGY b MOeGPEQ�Ssi\`WH�e�UWMTXZYE`fXs��U^CEH b XZF_SsMTY ���������������"� % 4

I # LNPR]R]£XZidU\PR`dH b MTY�U^CEHnfnfmÀF_X b H�QTMOYR�_Xs� � Ss]EQ�Sse�M�SVY �"����������"���������������"� %VI
I�% ²lMO®tHGidHGYRe�H~£H�U�©ÀHGH�Y{U^CEHSV]R]RiWX�gNMOF SaU^MOXZY;~yc[½¾´ � SsY b U^CEHSV]R]RiWX�gNMOF SaU^MOXZY;~yc[nfnfm � � %Z�
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TªXZF(]RPEUWHGil`dMTFPRQTSVU^MOXZY C�SV`f~£HGH�Y iWH�¯4PEMTidH b ��XZifSsY�SVQOc4`WMOYR� MTYRe�iWHGSs`WMOYR�ZQ¢c{e�XZF(]RQOH.g;]RiWXs~RQTH�F(`f��iWXsF U^CRH
�ZHGXsF_H.U^idMTeGSsQ�XZi\]RCRMO`WMOe�SVQ�F(X b HGQOQTMOYR��`kUuSsY b ]tXZMOYyU � �fX}©ªH.|ZH�iqU^CRH�iWH+SsidHF_SsYyc;]RiWXs~RQTH�F(`lU^C�SaU¤SsidH`kU^MOQTQ
b M�� e�PRQ¢UfUWX SsYRSsQOc V�H�|4MTS_e�XZF(]RPEU^H�if`dMTFPRQTSVU^MOXZY;©�M¢U^C;HGM¢U^CRH�i-U^CRH"¡�YRM¢U^H¤|ZXsQTPRF(HXZi»U^CRH"¡�YRM¢U^H"H�QTH�F_H�YyU
F(H�U^CEX b ` �
B-CEH¤½�MOYRMOUWH"´�QTH�F_H�YyU � H�UWCRX b °á½¾´ � µªMO`-S�©ªH�QTQ���H�`dU^Ss~RQOMT`dCRH b Y¥PRF(HGiWMOe�SVQ F(H�U^CEX b ©�CRMOeuC�C�Ss`»~£HGH�Y

Ss]R]RQOMOH b MOY b MO®tHGidHGYyU ¡RHGQ b ` Xs�fHGYE�ZHGYRH�HGidMTYR� SsY b Ss]R]RQOMTH b `deGMOHGYRe�HG` � m�Y�`W]RM¢U^H[Xs�lMOUW` Y¥PRF(HGidXZPR` S b �
|VSsYyUuSs�ZH�`G«�eGHGikUuSsMOY¿e�Q�SV`W`�Xs�»]RidXZ~RQOHGF(`G«�`WPReuC Ss`e�i^Sse�M)�siWX}©-U^C «�]RQTSVU^H_~£HGY b MOYR�R«�QTSsiW�ZH b H.��XZiWF_SVUWMTXZYE`G«
CRMO�ZCRHGi�XZi b HGiª]�SsidUWM�SVQ b M¢®¹H�iWHGYyUWM�SsQ�H�¯¥P�SVU^MOXZYR`°áh¶²l´ 
 `uµ@«�F(X�|4MOYR�_]RC�Ss`dH�~£XZPRY b SsiWMOHG`�«�SsY b F(X b HGQOMTYE� Xs�
F�PRQ¢U^MO`WeGSsQOH�]RCRH�YRXZF(HGYRS SsidH"`dU^MOQOQ b M��_e�PRQOU\U^X_SsYRSsQOc V�H"|4MTS ½�´ ���
B�X{UWCRMT`HGY b «�U^CRH HGF(HGid�ZHGYRe�H�Xs�-UWCRH F(HG`dCN��QOHG`d`+F(H�U^CEX b `�«�C�Ss`HGYR�ZH�Y b H�iWH b `dMT�sYRMO¡Re�SsYyU(MOY¥UWHGidHG`dU

SsY b MT`-|4MOH�©ÀH b Ss`�S(`dUWHG][MTY�U^CEH�idMT�sC¥U b MOiWH�e�UWMTXZY �
TªXsF_]EPEU^H�i\`dMTFPRQTSVU^MOXZY{PE`WMOYR� F(HG`dCN��QOHG`d`lF(H�UWCRX b `�C�Ss`-U^CRH�e�SV]�Ss~RMOQTM¢U�c�UWX SsYRSsQOc V�HF(XZidH�e�XZF(]RQOH.g

�ZHGXsF_H.U^ikc SVY b ]RCyc4`WMOeG`»UWC�SsY_�ZiWM b F(H.U^CRX b ` � h�SsidUWMTe�PRQTSsiWQ¢cZ«4U^XZ]£XZQOXZ�ZMOe�SsQ b H.��XZiWF_SVUWMTXsY Xs� UWCRH���PRM b e�SsY
~tH(SVY�SsQ¢c,V�H b ~yc)F(HG`WC4��QOHG`W`�F(H�UWCRX b `G«�©�CRMOQTH(M¢U"MT` b M��_eGPRQ¢U"U^X	¡RU�SsY b F(X}|ZH_S	�ZidM b eGXsY¥UWMTY¥PRXsPR`WQ¢c§MTY
`WPReuC b XZF_SsMOYR` � m�Y¿S bRb M¢U^MOXZY «��ZiWM b �sHGYRH�i^SVUWMTXZY�SsY b U^Xs]tXZQOXZ�ZMOe�SVQ¾iWH�Q�SVUWMTXsYR`�SVF_XsYR�[UWCRH(]�SsikU^MOeGQOHG`SsiWH
YRXsU\YRH�eGHG`d`^Ssikc �
B-CEH+F_H.U^CRX b euCRXZ`dHGY�MTY)U^CEMT`�SsY�SVQOc4`WMO`¤MO`"UWCRH ����� ��� 0 ���3!����#� ��	��  ��� ���
��� � 	 � ���������������(� ° � h¶LRµ	�O��
 �

B-CRMO`_F(H.U^CRX b b MO`WeGidH�UWM V�HG`(U^CRH�e�XZYyU^MOY¥PRXZPR`(F(H b MTS PR`dMTYR�§]�SVidU^MOeGQOHG` � B-CEH	]�SsidUWMTe�QTH�`(MTYyU^H�i^Sse.U(SsF(XZYR�
U^CRH�F ~yc)S���PRYRe.U^MOXZY§e�SsQOQOH b� ����� ��	���+ � ���#�$� � ©�CRMOeuC�idHGQTSVU^H�`�S�]�SsidUWMTe�QTHK©�M¢U^C�SsQOQ�UWCRH+]�SsikU^MOeGQOHG`"MTY§M¢U^`
|4MTe�MTYRM¢U�c � B-CRH"]�SsikU^MTSsQ b M¢®¹H�iWH�Y¥UWM�SVQ�HG¯¥P�SVUWMTXZYE`G«2`WPReuC{Ss`»U^CEHnfS�|NMOHGifL4UWX MsH�`fH�¯¥P�SVU^MOXZYR`\SsidH b MT`deGidH�U^M"VGH b
~yc ]�SsikU^MOeGQOH	MTYyUWHGi^SVe�U^MOXZY%F(X b HGQO`+SseGe�XZi b MTYR�)UWX{U^CRH MVHGidYRHGQª��PEYRe�UWMTXZY ��� `K©ªH	eGSsY `WH�Hs«�U^X)euCEXZ`WH�SsY
Ss]R]RidXZ]RidM�SVUWHUMVHGiWYEHGQ���PEYRe�UWMTXZY{MT`\|NM¢UuSVQ�UWX�Ss]R]EiWX�gNMTF_SVUWH�U^CRH]RiWXs~RQTH�F�`^SVUWMT`k�áSse�UWXZiWMOQOc � É³H�idc[Xs�¸U^H�Y;UWCRMT`
��PRYRe.U^MOXZY b H�]tH�Y b `�XsY�UWCRH b MO`dU^SsYRe�HG`�SVF_XsYR��]RSsidUWMTe�QTH�`�SsY b U^CRH�MTi_MOY¥UWHGiWSse�UWMTXZY i^S b MOM\SsiWH�~£XZPRY b H b �
B-C¥PR`qS(]�SsikU^MOeGQOH�MOYyU^H�i^Sse.U^`�©�MOUWC S(QTMOF(MOUWH b SVF_XsPRYyUfXV��]�SVidU^MOeGQOHG`fMTY[M¢U^`-|4MTe�MTYRM¢U�c � B-CRMT`\MO`\`WSVU^MO`d�áSVe�U^Xsidc
©�CRHGY;U^CRH�`dUWXZi^Ss�sHF(HGF(XZikc�UuS�MVHG`lMO`fS eGidMOUWMTeGSsQ,]�SsiWSsF(H�U^H�i � CqY[U^CRH�XsU^CEHGi\C�SsY b «2M¢UlMO`fS ]RidXZ~RQOHGF U^X
b H�UWHGidF_MOYRH_CRX}©·F_SsYyc)]RSsidUWMTe�QTH�`SViWH+HGYEXZPR�ZC)��XZi"S��ZX4X b MTYyU^H�iW]£XZQTSVU^MOXZY�SsY b ��PRikU^CRH�iG«,CRX}© UWX�euCRXZ`WH
U^CRH{MTYyU^H�i^Sse.U^MOXZY i^S b MTPE` U^X �sH�U�UWCRH YRH�eGHG`d`^SsikcY¥PRF~tH�i	Xs�"]�SsikU^MOeGQOHG`���XZi MTYyU^H�iW]£XZQTSVU^MOXZYMOY�S¿�ZM¢|ZH�Y
]RiWXs~RQTH�F � m�Y S �ZH�YRHGiWSsQ,`WM¢U^P�SVUWMTXsY{U^CRMO`l]EiWXZ~RQOHGF�F_S�c[C�S�|ZH b MO®tHGidHGYyU b H�YR`WM¢U�c{XV�¾]£XZMTYyUW`lMOY{U^CRH�`^SVF_H
�ZHGXsF_H.U^ikc�°���XZi-H@gESsF(]RQTH�F(HG`dC;idH�¡�YRH�F(HGYyU@µ � B-CRH�Y b M¢®tHGiWH�YyUfiWS b MOM�`WCRXsPRQ b ~£H¤PR`WH b ��XZi»HGSseuC[]�SsidUWMTe�QTH
U^X MsH�HG]_U^CRH\SsF(XZPRYyU¶Xs�t]�SsikU^MOeGQOHG` b HG`dMTidH b ��XZi¾U^CRH\Ss]E]RiWX�gNMTF_SVUWMTXsY � B-CRMO`Àe�iWHGSVU^H�`ÀS¤F(XZidH\e�XZF(]RQOMTeGSVU^H b
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]RiWXs~RQTH�F ©�CRH�Y U^CRH�]�SsidUWMTe�QTH�`"SsiWHF(X�|4MOYR��SsY b UWCRHGMOiq]£XZ`WM¢U^MOXZYR`leuC�SsYR�ZHKSsY b U^C¥PR`qS YRH�© i^S b MTPE`qC�Ss`
U^X�~tH�e�XZF(]RPEU^H b �³� YRXVU^CRH�i b M��_eGPEQOU�c Ss`d`WX4eGMTSVU^H b ©�M¢U^C UWCRMO` M¥MOY b XV� MOY¥UWHGid]tXZQTSVUWMTXZY_MO`¶UWCRH�YRHGe�HG`W`dMOU�c_U^X
¡�Y b UWCRH�YEHGMO�ZC¥~tXZidMTYE��]�SsikU^MOeGQOHG`qXs��S �ZM¢|ZH�Y)]�SsidUWMTe�QTHV«¹YRH�eGH�`W`WM¢UuSaU^MOYR��S eGXs`dU^Q¢c�U^H�`dUl©�M¢U^C SsQTQ,U^CEH�XsUWCRHGi
]�SsikU^MOeGQOHG`�U^X b H�UWHGidF_MOYRH"©�CRMOeuC{Xs��U^CRH�F�SsiWH¤MOYR`dM b H"U^CEH�MOYyU^H�iW]£XZQ�SaU^MOXZY;iWS b MOPR` �
m��ª©ªH�e�XZF(]�SsidH�`WXZF(H�euCRSsi^Sse.U^H�iWMO`dU^MOeG`+XV�»U^CRH�½¾´ � U^X;F_Xs`dU+F(HG`dCN��QOHG`d`+F(H�U^CEX b `�«�U^CEH�QTX4e�SVQ¶MOYN�

U^H�iW]£XZQ�SVY¥UlMTY ½¾´ � MT`feGXZYE`dU^idPRe�UWH b XZY;U^CRH~�Ss`WMO`lXV�¶SsY{H�QTH�F_H�YyU¤`dUWiWPRe.U^PRidH�©�CRMOQTHKMOY F(XZ`kUqF(HG`dCN��QOHG`d`
F(H�U^CEX b `�U^CRHÀQTX4e�SsQ4Ss]E]RiWX�gNMTF_SVUWMTXsY+MT`�~�Ss`WH b XZY©ÀHGMO�ZCyU¾��PRYEe�U^MOXZYR`�Xs��eGXsF_]RSse�U�`WPR]R]£XZikU � B-CRHÀMTYyUWHGiW]£XV�
Q�SaU^MOXZY(PR`WMOYR��nlSVUWPRi^SVQRnfH�MT�sC4~£XZid`¶PE`WHG`¶SqYRXsiWF_SsQOM V�H b � H�~tH�`W�ZPEH-F_HGSs`WPEiWH-U^C�SaU�UuS�MVHG`�MOY¥UWX�SseGe�XZPRYyU³U^CRH
b MO`dU^idMT~EPEU^MOXZY+Xs�2YRX b H�`¾SsY b UWCRHGMOi�idHGQTSVU^MOXZY�UWXqH�SVeuC+XsU^CRH�i�MOYK`W]RSseGH � B-CRH-½¾´ � «VSs`�S È SVQTH�iNM¥MTY+F(H.U^CRX b «
]tXs`W`WH�`W`dHG`ªUWCRH�]RiWXZ]£HGikU^MOHG`¶Xs�tQTMOYRH�SVi¶e�XZF(]RQOH�U^H�YRHG`d`ª©�CRMOeuC MO`¶S�`dP �_eGMOHGYyU»e�XZY b M¢U^MOXZY(��XZi�eGXZYy|sHGiW�sHGYRe�HqMTY
U^CRHSs]R]EQTMOe�SVUWMTXsY[UWX_`dHGe�XZY b ��XZi b H�ifH�QTQOMO]EU^MOe�h³²q´�` � B-CRH b MO`dU^MOYRe.U^MOXZY{QOMTH�`fMOY�U^CRH�F_SsYRYRH�i\MOY�©�CRMTeuC;U^CRH
QTMOYRHGSsiqeGXsF_]EQTH.U^HGYEHG`W`"e�XZY b M¢U^MOXZYR`¤SViWHKXZ~NUuSsMOYRH b¹� m�Y F(HG`dCN��QOHG`d`�F(H.U^CRX b `G«tU^CRH+SV]R]RiWX�gNMOF SaU^MOXZY)`W]�SVeGHG`
eGX}|ZH�iW`qUWCRHe�XZYyU^MOY¥PRMOU�c{Xs�¾UWCRH�©ÀHGMO�ZCyUq��PRYEe�U^MOXZY{��Xsif`dF_X4XsUWC{]RidXZ~RQOHGF(`¤SsY b CRHGYEeGHKCRMO�ZCRH�ik��XZi b H�ife�XZYN�
U^MOY¥PRXZPR`�° � � !���� .yµq��PRYRe.U^MOXZYR`KXV�-MTYyUWHGiW]£XZQTSVU^MOXZY¿SsiWH SsQOiWH�S b c�eGXZYR`kU^idPRe�UWH b � I 
 � B�i^S b MOUWMTXZYRSsQª½�´ �
SsiWH ���¶©�CEMTQOH\UWCRH\Ss]R]RidX�gEMOF_SVU^MOXZY_~yc+Y�SVUWPRi^SsQ�YEHGMO�ZC¥~tXZid`³MT`¶`WF(X4XsU^C(H�|sHGikc4©�CEHGiWHlH.gNeGH�]EU»SaU�U^CRH�YRX b HG`
©�CRHGidH�MOU³MO` ��� � B-CRH-QOXNeGSsQRSs]E]RiWX�gNMTF_SVUWMTXsY `d]�SseGH�`³MTYK¡�YEMOUWH\H�QTH�F(HGYyU^`ÀSsiWHªPRYRM¢��XZiWF(Q¢cKMOY b HG]£HGY b HGYyU � 4 
 �
CqY�U^CRHfXsU^CRH�i»C�SsY b «EMOiWidHG�ZPRQTSsiªSsiWiWSsYR�ZH�F_H�YyU^`»MOY	F(HG`WC4��QOHG`W`�SV]R]RiWX�gNMOF SaU^MOXZYR`-`WPEeuC�Ss` � h¶L b XKidHG`dPRQOU
MTY¿F SViNMsH b b H�UWHGidMTXZidM�SaU^MOXZY MOY¿U^CRH ]RiWXs]tH�idU^MOHG`Xs��Ss]E]RiWX�gNMTF_SVUWMTXsY `W]�SVeGH � B-CRMO`KMT``WX `dMTYEeGH�MO`WXsUWiWXZ]EMTe
©ªH�MT�sC¥U"��PRYEe�U^MOXZYR`"SViWHKYRXVU^MOeGH�SV~RQOc ~RM�SV`WH b UWX�©ªSsi b idHG�ZMOXZYR`¤XV�ÀCEMT�ZCEHGiqYRX b SsQ b HGYE`WM¢U�cZ«�SVUqUWCRH+H.gN]£HGYR`dH
Xs�¶HG¯¥PRM�� b MOiWH�e�UWMTXZYRSsQTM¢U�c)©�CRMOeuC�MO`¤eGXsY¥UWHGY b H b U^X�~tHKSsY§HG`W`dHGYyU^MTSsQ�MOYR�ZidH b MOHGYyU"��XZiq�ZX4X b Ss]R]RidX}gNMOF_Ss~RMOQ¢�
MOU�c � B-CRH b H�YR`WM¢U�c%SsY b `W]�SVUWM�SVQªQOXNeGSVU^MOXZY Xs��YEX b H�`(SsiWH_UuS�MVHGY%MOY¥UWX§SseGe�XZPRYyU+MOY U^CRH eGXZYR`kU^idPRe�UWMTXZY%Xs�
U^CRHY�SVUWPRi^SsQ,YRH�MT�sC4~£XZifMTYyU^H�iW]£XZQTSsYyU � B-CRMT`lSsQOQTX}©�`l��XZifS YRSVU^PRiWSsQ,F(H�SsYR`\U^X eGXZYR`kU^idPRe�U¤`kUuSs~EQTH�Ss]R]RidX}g¥�
MTF_SVUWMTXsY `W]�Sse�HG`+U^CRSVU+SsidH�~�Ss`dH b XZY MOiWidHG�ZPRQTSsiKYEX b SVQªSsidi^SsYE�ZHGF(HGYyUW` � m�Y U^CRMO`�©ÀXZiNM2«�U^CRH�²fHGQTSsPRY�S�c
U^idM�SsYE�ZQTH�`©�CRMOeuC%SsidH_UWCRH b PRSsQ³Xs�»U^CEH_É³XZidXZYRXZM b MTSs�ZiWSsF�«�SViWH PE`WH b MTY�U^CRH Y4PEF_H�iWMOe�SsQÀeGXZF(]RPNUuSVUWMTXZY
Xs�-U^CEH�MTYyUWHGiW]£XZQTSVU^MOXZY � �fX}©ÀH�|ZH�iG«³PRYRQOM"MsH�U^CEH ¡�YRM¢U^H�H�QTH�F(HGYyU+F(H�UWCRX b ©�CEHGiWH�SsYR�ZQOH idHG`dUWiWMOe�UWMTXZYE`(SsiWH
MTF(]£XZ`WH b XZY{UWCRHK²lH�Q�SVPRY�S�c;UWiWMTSsYR�ZQOHG`\��XZi�U^CRHeGXZYy|ZH�iW�ZH�YReGH(Xs��U^CRHF_H.U^CRX b �×��
 � n\X�`WPReuC)e�XZYR`kU^i^SVMTYyU^`
SsiWH_MOF_]£XZ`dH b XZY�U^CRH `WC�SV]tHV«�`WM"VGHV«�SsY b SsYR�ZQOHG`�Xs�»UWCRH ²lHGQTSsPRY�S�c�U^idM�SsYE�ZQTH�`MOY¿UWCRH MOYyU^H�iW]£XZQ�SaU^MOXZY¿~yc
Y�SVUWPRi^SsQ�YEHGMO�ZC¥~tXZid` �
B-CEH iWHGSs`WXsYR`KSs~£X}|ZH_©ªH�iWH UWCRH_F_XVU^M¢|sSaU^MOXZY�UWX SVUdU^HGF(]EUU^X;S b Ss]NUKS[YRH�© M¥MOY b Xs�-MOYyU^H�iW]£XZQ�SaU^MOXZY «

MTY b HG]£HGY b HGYyU�Xs�¹UWCRHl]EiWXZ~RQOHGF 
 `ª]RCyc4`WMOe�SVQ¹`WeGSsQOHs«NUWXUWCRMT`À�ZiWM b ��QTH�`W`¶F_H.U^CRX b � B-CRHfMTYyUWHGiW]£XZQTSVU^MOXZY�euCEXZ`WH�Y
©»SV`�U^CRH�nlnfm¤©�CRMOeuC MO`K�ZXZMOYR�{UWX ~tH b HG`deGidMT~£H b MOY b H�U^SsMOQªQTSVU^H�i �{� b MO®tHGidHGYyUK©ªS�c�UWX)Ss]R]RidX�gEMOF_SVU^H
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]�SsikU^MTSsQ b M¢®tHGiWH�YyU^MTSsQ HG¯¥P�SaU^MOXZYR`ª©ªSs`-XZ~EU^SsMOYRH b � X�CEHGY	U^CRHleGXZF(]�SsidMT`dXZY	Xs�,U^CEHq`WXZQOPEUWMTXZYE`ª©ªH�iWH"e�SViWiWMOH b
XZPEUG«NU^CEH"nlnfm¶Ss]E]RiWX�gNMTF_SVUWMTXsY	`WCRX}©ÀH b U^CRHq`WSsF(HqU^idHGY b Xs�,e�XZYy|ZH�iW�ZH�YReGHSs`ÀUWCRH"½¾´ � SsY b UWCRH¤½�MOYRM¢U^H
²lM¢®¹H�iWHGYEeGH F(H.U^CRX b ` �+�-bEb MTYE�[UWCRMT`¤UWX�UWCRH_S b |VSsYyUuSV�ZHG`"F(HGYyU^MOXZYRH b ]RidH�|4MOXZPR`WQ¢c)U^CEH_F(H.U^CRX b ]EiWX}|ZH b
S �ZX4X b SVQOUWHGiWYRSVU^M¢|ZH���XZi�`WXZQ¢|4MTYR��h¶²l´³`lSsY b iWH�|sH�SsQOH b U^X_~tH"|ZH�idc ��H.gNMO~RQOH�©�MOUWC{idHG`W]£HGe.UlUWX �ZH�XZF(H�UWidc
S b Ss]NUuSVUWMTXZY¹«RMTF(]RQOHGF(H�Y¥U^SVU^MOXZY)SVY b Ss]R]RQOMTeGSVU^MOXZYR` �
B-CEH � ��� �������QTMO~RiWSsidc � # 
�©ªSs`lPR`dH b UWX e�XZF(]RPEUWHU^CEHMOYyU^HGid]tXsQ�SVUWMTXsY � B-CRH�iWH�`WPRQ¢U^`\©ªH�iWH|4MO`WPN�

SsQOM V�H b PE`WMOYR�_ÉlMT�sMTH � %�
 �
B-CEH�XsPEU^QOMTYEH�XV��UWCRMT`�idHG]£XZidU���XZQOQTX}©�` �
m�Y�TªC�Ss]NU^HGiÀ�N«ZUWCRH � X}|4MTYR�a�oh�SVidU^MOeGQOHlLNHGF(M���m�F(]RQOMTe�MOU � H�UWCRX b MO`³MTYyU^idX b PReGH b � X¿H�]RidHG`dHGYyUªCEX�© U^CRH

Q�SV]RQ�SVeGMTSsY{SVY b UWCRH"�Zi^S b MTH�YyUlSViWH"Ss]R]EiWX�gNMTF_SVUWH b MOY;S(]RSsidUWMTe�QTH b MO`We�iWH�UWM VGSVU^MOXZY �
m�Y TªC�Ss]EUWHGi 4 SsY�H�F_]EMTidMTeGSsQ¹F(H�SV`WPRidHqXs� UWCRHlH�iWiWXsiªMO`ªF(H�Ss`dPRiWH b ��XZi³U^CRH � h¶L F_H.U^CRX b ~yc_`WXZQ¢|4MTYE�

S_e�XZQOQ�Ss]E`WH¤©»SaU^HGio��e�XZQTPEF_Y �
m�Y TªC�Ss]EUWHGiÀIKSsY MTYyU^idX b PRe�UWMTXZY Xs� U^CEHf�ZH�XZF(H�UWiWMOe�SsQ£]RiWMOYRe�MT]RQOHG`ªYRHGH b H b UWX�`WXsQO|sHfU^CEHlMOY¥UWHGid]tXZQTSVUWMTXZY

~yc(Y�SVU^PEi^SsQRYEHGMO�ZC¥~tXZid`³MT`³]RidHG`WH�YyU^H b¹� É³XsiWXZYRXsM b MTSs�Zi^SVF_`�«¥²lHGQTSsPRYRS}c+UWHG`d`WHGQOQTSVU^MOXZY�SVY b U^CRH�MTi³�ZH�XZF(H�U^idMTe
]RiWXs]tH�idU^MOHG`fSsidH¤H.gN]RQTSsMTYEH b SV`fSVY;MOYyU^iWX b PRe.U^MOXZY�U^X+U^CRH¤��XZidF_SsQ ]RidHG`WH�YyUuSVUWMTXZY;Xs��U^CRH"MOY¥UWHGid]tXZQTSVUWMTXZY �
m�Y TªC�Ss]NU^HGi{�N«qUWCRH§Y�SVU^PEi^SsQ"YRH�MT�ZC¥~£XZi�MTYyUWHGiW]£XZQTSVU^MOXZY�SsY b MOUW`{Ss`d`WX4eGMTSVU^H b `dC�Ss]£H���PRYEe�U^MOXZY�SsiWH

H.gN]RQTSsMOYRH b MTY b H�U^SsMOQ,SsY b `WXZF(H"`W]£HGe�M�SsQ,eGSs`WH�`lSsidH¤eGXZYyUWHGF(]RQTSVU^H b �
TªCRSs]EU^H�i #(H@gN]RQ�SVMTYR`�U^CEH¤eGXZF(]RPEU^SVU^MOXZY[Xs��U^CRH¤�ZH�XZF(H�UWidc	MOYyU^iWX b PRe�H b MTY TªC�Ss]NU^HGi�I � B-CEH �������

QTMO~RiWSsidc	MO`�MTYyUWiWX b PReGH b Ss`-©ÀHGQOQ�Ss`-`WXZF(H�F(H�U^CEX b `-UWX_e�XZF(]RPEUWH�UWCRH"MTYyU^H�iW]£XZQTSVU^MOXZY �
m�Y TªC�SV]EU^H�i %4«ZU^CRH-MOYReGXsiW]£XZi^SVUWMTXsY_XV�tUWCRH-Y�SVUWPRi^SsQEYRHGMO�ZC¥~tXsi¶MOYyU^H�iW]£XZQ�SaU^MOXZY(MTY+U^CEH\]RSsidUWMTe�QTH�F(H�UWCRX b

MT`�eGSsiWidMTH b XZPNU � B-CRH"XZi b HGi�Xs��eGXZYy|ZH�iW�ZH�YReGHMTY�U^CEH�eGSs`WH"Xs��S(PRYRM¢��XZiWF iWHGe.UuSsYE�ZPRQTSsi��ZiWM b MO`\Ss`W`dHG`d`WH b¹�
m�Y&TªC�Ss]EUWHGi =E«�U^CRHY4PEF_H�iWMOe�SsQ�iWH�`WPRQ¢U^`lPR`WMOYR� UWCRHF(X b HGQ b H�`WeGidMT~£H b MOY?TªCRSs]EU^H�i %_SsiWH�]RiWH�`WH�Y¥UWH b �

B-CRH�c[SViWH"eGXZF(]�SViWH b ©�M¢U^C[XsU^CRH�i�F_H.U^CRX b `�`WPEeuC Ss`-¡�YRM¢U^H"H�QTH�F_H�YyU^`qSVY b ¡RYRMOUWH b MO®tHGidHGYRe�H �
TªCRSs]EU^H�i�z[e�XZQTQOHGe.U^`�S[`dPRF(F SVidc§Xs�ÀU^CRH(iWH�`WPRQ¢U^`XZ~EU^SsMTYEH b MTY§U^CRMO`"©ªXZi-M§SsY b `WXZF(H_]tH�iW`d]tH�e�U^M¢|ZH�`

��XZi»U^CEMT`\F(H�U^CEX b �

Û,Û Ì�Y,Z\[\]�[
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m�Y{XZi b HGi�U^X Ss]R]EiWX�gNMTF_SVUWH�UWCRH�nfS�|NMOHGilL4UWX MsH�`lHG¯¥P�SaU^MOXZY;��XZi�MOYReGXsF_]EiWHG`d`WMO~RQOH ��X}©"«£UWCRH � h¶L;F(H�UWCRX b
MT`³MOYyU^iWX b PRe�H b Ss`³S � Ss�ZiWSsYR�ZMTSsYK��XZidF�PRQTSVU^MOXZY � B-CRMT`³F(H�SVYR`�U^C�SVU�U^CRH-F(X b HGQOMTYE� b X4HG`�YEXsU b HG]£HGY b XZY(S
F(HG`WC�SVY b U^CEHq]�SsikU^MOeGQOHG`ªF(X}|ZHq��XsQTQOX}©�MTYR�U^CRHfF_XVU^MOXZY�Xs� UWCRH �RX�© � m�Y�UWCRMO`À©ªS}cs«EU^CEHleGXsY¥|sHGe.U^MOXZY	U^HGidF
MTY[U^CRH�nfS}|4MOHGilL4U^X�MsHG`fHG¯¥P�SVUWMTXsY;MO`feGSsQOeGPRQTSVU^H b ©�M¢U^CRXsPEUlY¥PRF(H�iWMOe�SsQ b M¢®¹PE`WMOXZY � n\PRF(HGidMTeGSsQ�U^HGeuCEYRMT¯¥PRH�`
U^C�SaU�iWH�¯¥PRMTidH)S�¡EgNH b ´³PEQTH�iWMTSsY �ZiWM b idPRYMOY¥UWX b M��_eGPRQ¢U^MOHG`�©�CRH�YU^CRH;eGXZYy|sHGe�UWMTXsY b MT`d]RQ�SVeGHGF(H�Y¥U[Xs�
U^CRH b MO®tPR`WMOYR�_¯¥P�SsYyU^M¢U�c	�ZidH�SVUWQOc H.gNeGH�H b `�U^CEH b MO®tPR`dMO|sH b MO`W]EQ�Sse�HGF(HGYyU � m�Y	U^CEMT`-`dMOUWP�SVU^MOXZY�M¢U�MT`-C�SVi b U^X
]RiWX}|4M b Hª`dP �_eGMOHGYyU¾F(HG`dC�idH�¡�YRH�F(HGYyU�©�CRH�iWHÀMOU�MO`�YEHGH b H b «s©�CEMTQOH¶UWCRH¶]RiWXZ]£HGi b MOiWH�e�UWMTXZYXs� b MT`deGiWH.U^M"V�SVUWMTXsY
MT`¤YEXsU�M¥YRX}©�Y�S�]RiWMOXZiWM�U^X UWCRH+`WXsQTPEUWMTXsY§SsY b F_S�c iWH�`WPRQ¢U"MOY)H.gNeGH�`W`WM¢|ZH Y¥PRF(HGiWMOe�SVQ b MO®tPR`dMTXZY �¢�Z� 
 � B�X
X}|ZHGideGXZF(H\`WXZF(H-Xs�2UWCRHG`dH b M��_e�PRQOUWMTH�`G« � h¶L_SVQTQOX}©�`¾U^CRH-]�SVidU^MOeGQOHG`¾UWX¤F(X�|sHs«¥��XZQOQTX}©�MOYR�qU^CRH b MT`kU^iWMO~RPEUWMTXsY
Xs���Zi^S b MTH�Y¥U �
B-CEH��sX�|sHGidYRMTYE� HG¯¥P�SaU^MOXZYR`\SsiWH"MOYyU^iWX b PRe�H b ¡�iW`kUlSVY b U^CRH�Y{Ss]E]RiWX�gNMTF_SVUWH b �

���� E���������������� A ��!�"$#%�&�'��(
È X}|sHGiWYEMTYR�+H�¯¥P�SVU^MOXZYR`»��XsiªMOYReGXZF(]RidHG`d`WMO~RQTH ��X}©�`-SViWHlUWCRHle�XZYyU^MOY4PEMOU�c�SVY b U^CEHqF(XZF(HGYyU^PRF HG¯¥P�SVUWMTXsYR`(O

)�*
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B-CEH eGXsY¥UWMTY¥PRM¢U�c�HG¯¥P�SVUWMTXZY�MT`�©�iWM¢UWUWHGY¿©�M¢U^C b HGYR`dMOU�cs«¾©�CRMOQTH_|ZHGQOX4eGM¢U�c b M¢|ZH�iW�ZH�YReGH MT`PR`WP�SVQTQ¢c�PR`WH b
MTY �ZiWM b F(H�UWCRX b � B-CRH{QOH��¸Uk��C�SVY b `WM b H;Xs�¤´�¯ � ��MOY¥|sXZQ¢|ZHG`�UWCRH � Ss�si^SsYR�sM�SsY b H�iWM¢|sSaU^M¢|ZHG` MTYRe�QTP b MTYE�
eGXZYy|sHGe�UWMTXsY�U^H�iWF(` � B-CRMO`"MT` b MOiWH�e�UWQOc)eGSsQOeGPRQTSVU^H b ~¥c;U^iWSseGMOYR��]�SsikU^MOeGQOH+F_XVU^MOXZY � B-CRH(iWMO�ZCyUd��C�SsY b `dM b H
eGXZYE`WMO`dU^`;Xs�]RiWH�`W`WPEiWH¿�si^S b MOHGYyU;SsY b H.g4UWHGiWYRSsQq��XZiWe�H)U^HGidF(` � � QOQqU^HGidF(`;H@gE]EiWHG`d`WH b ~yc b MO®tHGidHGYyU^MTSsQ
XZ]£HGi^SaU^XZid`fSViWHqU^X(~£H"iWHG]EQ�Sse�H b ~¥c�]�SsidUWMTe�QTH�`fMOYyU^H�i^Sse.U^MOXZYR` �

Û,Û Ì�Y,Z\[\]�[
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B-CEH b HGYRXsF_MOY�SVUWXZi(Xs�f´�¯ � �)MO`KU^CEH	MTYyU^H��Zi^SVQ-Xs��U^CRH MVHGiWYEHGQ�MTY UWCRH�©�CRXZQOH�iWHG�sMTXZY¹«¶H@gNeGQOP b MOYR�¿S
eGH�Y¥UWi^SsQt]�SsikUªX4eGe�PR]RMOH b ~yc ]RSsidUWMTe�QTH � ��� `d`WPRF(MOYR�KU^CRSVUªUWCRHl]�SVidU^MOeGQOHG`ªC�S�|ZHlUWCRHl`WSsF(HqF_Ss`W`
	)«N©ÀHqe�SsY
`WH�H�UWC�SVU-U^CEH �RPRM b[b H�YR`WM¢U�c[MT`�]RidXZ]tXsidU^MOXZY�SVQ¹U^X+U^CEH�]RSsidUWMTe�QTH"Y¥PRF�~£HGi b H�YR`WM¢U�c O
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B-C¥PR`�«tM¢U\MT`\QOHG�ZM¢U^MOF_SVU^H"U^X_`^S�c�U^C�SaU\UWCRH�eGXZYyU^MOY¥PRM¢U�c;H�¯¥P�SVU^MOXZY MO`\`^SVUWMT`k¡�H b MO�¾UWCRH�]�SsidUWMTe�QTH�Y¥PRF�~£HGi
b HGYE`WM¢U�c;MO`�eGXZYE`dUuSVY¥U � B-CRMT`\eGXsYR`dU^SsYyU\|VSsQOPRH"MO` b HGYRXsUWH b ~¥c � � �
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©�CRHGidH �;MO`lUWCRHKY¥PRF�~£HGi"Xs�³`d]�Sse�H b MTF(H�YR`WMOXZYR` °º�_MTY�� b MOF(HGYR`dMTXsYR`uµ � B-CRMO`¤F(X b HGQ�MO`"Ss]R]EQTMOH b UWX�U^CRH
]RiWH�`W`dPRiWH�Zi^S b MTH�Y¥U�UWHGiWF MTY � h¶L[F(H.U^CRX b �
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©�CRHGidH �MT`¾UWCRH�Y¥PRF�~£HGi³Xs�t`W]�SVeGH b MOF_H�YR`WMOXZYR` � m�Y_UWCRH-eGPRidiWH�Y¥UÀF(X b HGQá«y]�SsidU³XV�¹¯¥P�SsYyUWMOU�c � '2Xs�£]�SsidUWMTe�QTH
�KMO` b MO`dU^idMT~EPEU^H b UWX¿U^CEH YRHGMO�ZC¥~£XZiWMOYR� ]�SsikU^MOeGQOHG`�Sse�eGXZi b MOYR� U^X¿UWCRH&MVHGiWYEHGQl��PRYEe�U^MOXZY `dPReuC U^C�SVU U^CRH
|VSsiWMTSsYRe�H�MOYRe�iWH�SV`WH�MT`�HG¯¥P�SVQ,UWX�� ���� � � B-C¥PR`�U^CEH�¯¥P�SVY¥UWMOU�c	UWi^SsYE`d��HGidH b ��iWXZF ]�SsidUWMTe�QTH ��U^X��_MT`
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B-CEH»eGPRidiWH�Y¥U³F(X b HGQNXs� � Ss]RQTSseGMTSsYKMO`�eGXZYE`WHGik|VSVU^M¢|ZH�`WMOYRe�H»U^CRH»¯¥P�SVY¥UWMOU�c�QTXs`dU�~ycK]RSsidUWMTe�QTH �¹MT`�H@gRSVe�U^Q¢c
iWH�eGHGM¢|ZH b ~yc�]�SsikU^MOeGQOH � �
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B-CRHKe�XZYyU^MOY4PEMOU�c;HG¯¥P�SVUWMTXsY iWH�¯4PEMTidHG`lUWC�SVU\U^CRH ��PRM b b HGYE`WM¢U�c{`dCRXZPRQ b ~tH�eGXsYR`dU^SsYyU � B-CRMT`fMT`fHG¯¥PRM¢|VSsQTH�YyU
U^X�UWCRHq]�SVidU^MOeGQOHqY¥PRF~tH�i b HGYR`dMOU�c ~tH�MTYE�+eGXZYR`kUuSsYyUG« � � � X�CEHGY�U^CEHq]�SsikU^MOeGQOHlY¥PRF�~£HGi b HGYR`dMOU�c �	�»MO`»YRXsU
� �}«�M¢U�MT`�MOF(]RQTMOeGM¢U^Q¢c�eGXsiWiWH�e�UWH b UWX � �\~¥c
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©�CRHGidH ��
£MO`³U^CRH\eGXZidiWH�e�U^MOXZY |VSsQOPRH � B-CRMO`ªeGXsiWiWH�e�UWMTXZY MT`¶iWH�Q�SaU^H b U^X"U^CRH�|ZH�QTX4eGM¢U�c eGXZidiWHGe.U^MOXZY��
�U^CRidXZPR�ZC
U^CRH"F_Ss`d`fe�XZYR`WH�id|VSVUWMTXZY[HG¯¥P�SaU^MOXZY.O
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B-CEH"|sHGQOXNe�MOU�c�e�XZiWidHGe.U^MOXZY;|VSsQOPRH¤MO` b H�iWM¢|ZH b ��iWXsF U^CEH�MOF(]RQOMTe�MOUf]RiWH�`W`dPRiWH��Zi^S b MTH�YyU\UWHGidF Ss`-��XZQOQTX}©�`
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X�M¢U^C;´�¯¥` � �}zE«2�Vx_SVY b �4�S(h�XZMT`d`WXZY;HG¯¥P�SVUWMTXsY;��XZi-]RidHG`d`WPRidHMO`�XZ~EUuSVMTYRH b O
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B-CEH+iWMO�ZCyU"`WM b H+iWH�]RiWH�`WHGYyUW`~yc)S b H.|4M�SVUWMTXsY�XV�¶UWCRH+]�SsikU^MOeGQOH+Y¥PRF�~£HGi b H�YR`WM¢U�c ��iWXsF UWCRH+eGXZYE`dUuSVY¥U
|VSsQTPEHs«¥©�CRMTQOH\PR`WP�SVQTQ¢c(|ZHGQOX4eGM¢U�c b MO|sHGiW�sHGYRe�HqMT`¶PR`dH b MOY �siWM b F(H�UWCRX b ` � B-CRH\QOH��¸Ud��C�SsY b `WM b H\Xs��´�¯ � �Z�¤MT`
b MO`WeGidH�UWM V�H b ~yc U^CRH � Ss]EQ�Sse�M�SVY[F(X b HGQá«R´�¯ � � 4 � ½�MOY�SsQOQ¢c ©ÀH¤C�S�|ZH"`WMOF�PEQOU^SsYRHGXsPR`�HG¯¥P�SVUWMTXZYE`-H.gN]RiWH�`W`dH b
~yc¿S[QTMOYRHGSsi`kc4F_F(H.U^iWMOe�F_SVUWiWM�g � B-CRH ]RidHG`d`WPRidH �ZiWS b MOHGYyU�UWHGiWF(`SsiWH_e�SVQTe�PRQ�SaU^H b ��iWXZF UWCRH �si^S b MOHGYyU
F(X b H�Q±«2´�¯ � =E«E©�CRH�iWH�`We�SVQ�Ssi �{MO`�`WPR~R`kU^M¢U^PEUWH b ~¥c / � ��� �
´�¯ � �Z�\MT`¾Xs~EUuSsMOYRH b U^CRidXZPR�ZCKUWCRH»F_SsYRMO]RPRQTSVU^MOXZY+Xs�£S b MO®tHGidHGYyU^MTSsQEH�¯¥P�SVU^MOXZY(`WXqUWC�SVU�U^CRH b MT`deGiWH.U^M"V�Sa�

U^MOXZY	��XZiWF(`-Xs�,UWCRH¤XZiWMO�ZMOY�SsQ H�¯¥P�SVU^MOXZYR`°á´³¯¥` � ��zE«2�sxE«R�N��µªSViWH¤YRXsU�e�XZYR`dHGid|VSVUWMO|sH � m�Y�XsU^CRH�i»©ªXsi b `�«RU^CRH
F(X b M¢¡�H b ]�SVidU^MOeGQOH-Y¥PRF�~£HGi b H�YR`WM¢U�cZ«¥©�CRMOeuC MO`�H�|VSsQOP�SVUWH b ��iWXZF�U^CEH-F_X b M¢¡�H b eGX4XZi b MTYRSVU^H�`�Xs�£]�SsidUWMTe�QTH�`G«
MT`¤YEXsU¤HG¯¥P�SVQ�U^X � � � �fX}©ªH.|ZH�i�UWCRMT`lMTYRe�XZYR`dMT`kU^HGYEe�c§MO`¤YRXsU¤`dHGiWMOXZPR`¤~£HGeGSsPR`dH(UWCRHKH�iWiWXsiqXs�³U^CRH�]�SsidUWMTe�QTH
Y¥PRF�~£HGi b HGYE`WM¢U�c MO`³YRXsUÀSse�eGPRFPRQ�SaU^H b MTY_H�SVeuC U^MOF(H�`dU^H�]�SsY b `dMTYRe�H\UWCRH�F_Ss`W`¶eGXZYE`WHGik|VSVU^MOXZY MO`³`dUWiWMOe�U^Q¢c
�ZP�SsiWSsYyU^H�H b ~yc MVHGH�]RMTYE� U^CEH�Y¥PRF~tH�ifXV��]�SVidU^MOeGQOHG` �
B-CEHX}|ZH�i^SsQOQ�SsQT�sXZiWM¢U^CRF MT` b HG`deGidMT~£H b MOY ½�MO� � 4 � m�Y;H�SseuC{UWMTF(H�`dUWHG] «£`WXZPEiWeGH�U^H�iWF(`lSViWH�H.gN]RQOMTe�MOUWQOc

e�SsQOeGPEQ�SVUWH b SsY b UWHGF(]£XZi^SsQ2|ZH�QTX4eGM¢U^MOHG`  �' SsiWHfXZ~EU^SsMTYEH b � nfH@g4U�«EUWCRHqF(XsU^MOXZY�XV�,]�SsidUWMTe�QTH�`-MT`ªe�SsQOeGPRQTSVUWH b «
SsY b UWHGF(]tXsi^SsQfeGX4XZi b MOY�SVUWHG` % �' SsidH XZ~EU^SsMOYRH b � B-CEMT`	e�XZiWidHG`W]£XZY b `�U^X U^CEH eGXZYy|sHGe�UWMTXsY¨UWHGiWF � B-CRH
h�XZMO`W`dXZY¬H�¯4PRSVU^MOXZY���XZi�]RiWH�`W`WPEiWH¿MO`�`WXZQ¢|ZH b ©�M¢U^C�U^CRH�`WXZPEiWeGH§U^H�iWF idHG]RidHG`dHGYyU^MOYR� UWCRH b H�|4M�SaU^MOXZY�Xs�
U^CRH(]�SVidU^MOeGQOH+Y¥PRF�~£HGi b H�YR`WM¢U�cZ«�SsY b UWCRH+YRH�©»�ºU^MOF(H_]EiWHG`d`WPRidH_|VSsQOPRH�`"SsiWH+XZ~NUuSsMOYRH b¹� ½�MOY�SsQOQOc;©ªH(C�S�|ZH
YRH�©»�ºU^MOF(H�|ZH�QTX4eGM¢U^MOHG`"SsY b eGX4XZi b MTY�SaU^HG`f~yc S bEb MTYE� U^CRH]RiWH�`W`dPRiWH+�ZiWS b MOHGYyUlUWHGidF_`f©�MOUWC U^CRHYRH�©»�ºU^MOF_H
]RiWH�`W`dPRiWH�|sSVQTPRH�` � B-CRMO`lSVQT�ZXsiWM¢U^CRF MT`�~�Ss`dMTeGSsQOQOc�`dHGF(M¢��MTF(]RQOMOeGM¢UfUWMTF(H"F_SsiWeuCRMOYR� �
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(iterative calculation using ICCG)

Solving pressure Poisson equation

of time step

increment

Input of calculation parameters

input of configuration of particles

explicit calculation of source terms

calculation of particle motion (convection)

modification of particle motion

Calculation of pressure gradient terms and

check of termination

start

½�MT�sPRiWH 4 O T»SsQOeGPEQ�SVUWMTXsY � QT�ZXsiWM¢U^CRF XV� � h¶L �
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� `�U^CEHGiWH-©ªSs`¶YRX"MTYE��XsiWF_SVU^MOXZY_Ss~£XZPEU�UWCRH�XZi b H�i�Xs�¹Ss]R]RidX}gNMOF_SVU^MOXZY_Xs�tUWCRH�HGidiWXZi�MOY_UWCRH � h¶L_F(H.U^CRX b «
SsY[HGF(]RMOiWMOe�SsQ ©ªS�c	U^X(F(H�Ss`dPRiWH�MOU�©ªSs`\Ss]R]RQOMOH b �
� `ÀM¢UÀMT`¶©ªH�QTQ M¥YRX}©�Y	S b MO`We�iWH.U^Hl`kc4`dU^H�F MO`»S"�ZX4X b Ss]R]EiWX�gNMTF_SVUWMTXZY U^X"U^CRHfeGXZYyU^MOY¥PRXZPR`À`dc4`dUWHGF MO� MOU

�ZH�UW`�e�QTXZ`dHGi�U^XfUWCRHªH@gESse�U�`WXZQOPEU^MOXZY�©�CEHGY�UWCRHªY¥PRF~tH�i¾Xs� b MO`We�iWH.U¾HGQOHGF(H�Y¥UW`�MTYEeGiWHGSs`WH�` � B-CEMT`¾F(HGSsYR`�UWC�SVU
U^CRH(SV]R]RiWX�gNMOF SaU^MOXZY§eGXZYy|ZH�iW�ZH�` � L4XR«¹©�CRH�Y�MOYReGidH�Ss`dMTYE��UWCRH+Y¥PRF�~£HGi"Xs� b MO`We�iWH.U"HGQOHGF(HGYyU^`�«�©ÀH+`WCEXZPRQ b
XZ~R`dHGid|sH�S	U^idHGY b MTY§U^CRH_Ss]E]RiWX�gNMTF_SVUWH b `dXZQOPEU^MOXZY�eGXZYy|ZH�iW�ZMOYR�{UWX	U^CRH_H.gESse.U�`dXZQTPNU^MOXZY � B-CRH Xsi b H�iXs�
U^CRH(SV]R]RiWX�gNMOF SaU^MOXZY��sMO|sHG`qU^CEH+i^SVUWHK©�MOUWC§©�CEMTeuC§U^CRH+F(H.U^CRX b eGXZYy|ZH�iW�ZH�`�©�CEHGY)©ªH_S bEb H�QTH�F(HGYyU^`¤U^X
U^CRH b MO`We�iWH.U^M"V�SVUWMTXZY �

X�CEHGY�U^CRH�F(H�U^CEX b PR`WH b ��XZi�UWCRH�Ss]R]RidX}gNMOF_SVU^MOXZY¨C�Ss`�XsU^CEHGiW`[]�SsiWSsF(H�UWHGiW`�~RPNU{YRXVU�XZYRQ¢c U^CRH
Y¥PRF�~£HGi	Xs� b MT`deGidH�U	H�QTH�F_H�YyU^`G«\U^CRH{Ss]R]RidX�gEMOF_SVU^MOXZY �ZH.U^` F_XsiWH e�XZF(]RQTMOe�SaU^H b SVY b U^CEH{eGXsY¥|sHGid�ZHGYRe�H
b X4HG`+YRXsU b HG]£HGY b XZYEQOc¿XZY U^CRH Y4PEF�~£HGi(Xs� b MO`We�iWH�U_H�QTH�F_H�YyU^` � ½�XZi�H@gRSVF_]EQTH�MOY U^CRH � h¶L F(H�UWCRX b
U^CRHMTYyUWHGiW]£XZQTSVU^MOXZY iWS b MOPR`\MTY)´�¯ � 4 C�SV`qS_|sHGikc{MOF(]tXZikUuSsYyUfiWXZQOHKSVY b S_`^SVUWMT`k�áSse�UWXZidc[`WXsQTPEUWMTXsY MT`fXZYRQ¢c
SseuCRH�H�|ZH b ©�CRH�Y SsY;Ss]R]RidXZ]RidM�SVUWH¤i^S b MTPR`�MO`�PR`WH b �
B-CEHGiWH-MO`¾YRX¤H@gN]RQTMOeGM¢U�©ªS}cU^X b XqU^CRMO`¾©�CRHGY_´�¯ � 4 MO`¾PR`dH b U^CRH-MOYyU^H�iW]£XZQ�SaU^MOXZY � X�CEHGY+U^CRHªHGF(]RMOiWMOe�SsQ

F(H�Ss`dPRiWH-Xs��UWCRH»H�iWiWXsi�©ªSs`¾F(H�Ss`dPRiWH b Sf¡EgNH b U�c4]RMOe�SsQRiWS b MOPR`�©ªSs`¾euCRXs`WHGY_SsY b U^CRHªY4PEF�~£HGi�Xs�2]�SVidU^MOeGQOHG`
©»SV`MOYReGidH�Ss`dH b � B�X b X�U^CRMO`G«,U^CRH+©ªSVU^H�ik��eGXZQOPRF(Y¿e�XZQTQTSs]R`dH ]EiWXZ~RQOHGF ©ªSs`�`WXZQ¢|ZH b °á½�MT� � Iyµ �¢� 
¶SsY b ©ªH
F(H�Ss`dPRiWH b U^CEH�MOF(]RPRQO`WH�XZY�U^CRH"~£XsUWUWXZF Xs��U^CEH�e�XZYyUuSsMOYRH�i �
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B-CEH�MOF(]RPRQO`WH�MT` b H.¡�YRH b Ss`

� 
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��� � ��� �- ' 1 � � ' � � ' °±� 4 µ

©�CRHGidH �§MO`\UWCRH"Y4PEF�~£HGilXV��U^MOF(H"`dU^H�]R`qSVY b � MO`�U^CRH¤��XZideGH�XZY[UWCRH�~tXsUdU^XZF Xs��UWCRH�eGXZYyUuSVMTYRH�if`dMTF(]RQ¢cb H�¡RYRH b Ss`

� 
��
	 / � ��� - ' / ' � � ' °±�VI¥µ

SsY b / MO`�UWCRH"]RiWH�`W`dPRiWH�XZY�U^CRH"~£XsUWUWXZF Xs��U^CEH�e�XZYyUuSsMOYRH�i\Xs~EUuSsMOYRH b ~yc	U^CEH"´³¯ � �Z� �
L4X_QOH�U\PR`�`dPR]R]£XZ`WH"U^C�SaU �� 
�� 1 ��� (

����� 1������ °±�Z�Zµ

©�CRHGidH O

� � ��MO`-U^CRH"MOF_]EPRQT`dH�°á´�¯ � � 4 µ.¼
� � ���MO`-U^CRH�Ss]E]RiWX�gNMTF_SVUWH¤|sSVQTPRH¤��XZi»UWCRH"MTF(]RPEQT`dHs¼
4 � � MO`fS+e�XZYR`dU^SsYyU�¼

I � � MT`-UWCRH"Y4PEF�~£HGi\Xs��]RSsidUWMTe�QTH�`fPR`dH b U^X(`WXZQ¢|ZH"U^CEH�]EiWXZ~RQOHGF�¼

� � SsY b�� MO`�UWCRH"HGF(]RMOiWMOe�SsQ,XZi b HGi-XV��UWCRH"F_H.U^CRX b �
m���©ÀH�U^S�MsH � ��XZi b M¢®¹H�iWH�Y¥Ufe�SV`WHG`���`WPEeuC;U^CRSVU � '

���

�� � ',©ªH�e�SsY	©�idMOUWH

���
� �

���
� � � ��

� � � �
��� � � � � 
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 �"!$# � � ��� � � ���
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� � � �
��� � � � � � °±� %Zµ

©�CRHGidH � MO`-U^CRH"H@gE]£HGidMTF(H�Y¥U^SsQ�XZi b H�i-Xs��U^CRH"F(H�UWCRX b¹�
m�Y;½�MO� � ��©ªH�e�SVY;`dHGH"MTY;S+QTXs�ySsiWM¢U^CEF_MOe"`WeGSsQTH"U^CEH�idHG`dPRQOUW`\��Xsi b MO®tHGidHGYyUfe�Ss`dHG`G«2euCRX4XZ`dMTYR� b M¢®¹H�iWH�Y¥U

i^S b MTM�Xs��MOY¥UWHGid]tXZQTSVUWMTXZY �
X�CEMTQOH�U^CRH	Y¥PRF~tH�i XV�f]RSsidUWMTe�QTH�`_MOYRe�iWH�SV`WHG`(M¢U(MT`+YEXsU(]tXs`W`WMO~RQOH	U^X)`WH�H[S)UWiWH�Y b � B-CEMT`(MO` b PRH�MTY

]�SsikU�U^X;U^CRH_�áSse�UU^C�SVU�U^CEHGiWH MT`�U^X4X{QTSsiW�ZH S{Y¥PRF�~£HGi�Xs�-|VSsidc4MOYR� ]�SsiWSsF(H�UWHGiW`�SsY b UWC�SVU�`WXZF(H�UWMTF(H�`
U^CRH	|VSsQOPRHG`(Xs�\U^CEHG`WH[]�SsiWSsF(H�UWHGiW`_SsidH�YRXsU+|ZH�idc ©ÀHGQOQ b H�¡RYRH b � B-CRMO`_MT`+U^CEH[eGSs`WH	��XZiKUWCRH�i^S b MTPR`(Xs�
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½�MT�ZPEiWH�,O�m�F(]RPRQO`WH"|4` � nfPRF~tH�i\XV��]�SVidU^MOeGQOHG`\MOY;QOXZ�ySsidMOUWCRF(MTe¤`de�SsQOH�`We�SVQTH �

MTYyUWHGi^SVe�U^MOXZY§MOY U^CRH � ����� ��	 ��+,� �����$� � � B-CRMO`¤MT`qSsYRXsUWCRHGiqidH�Ss`dXZY U^CRSVU¤F(XsU^M¢|VSVU^H b U^CRHKSs]R]RQOMTeGSVU^MOXZY)Xs�¶S
F�PRQ¢U^M���`de�SsQOH�MTYyU^H�iW]£XZQTSVU^MOXZY �
� �¸U^H�ilU^CRMO`¤`WH�iWMOHG`¤Xs�¶]RidHGQOMTF(MOY�Ssikc U^H�`dU^`�« ©ªH+e�XZYRe�QTP b H(UWC�SVUfU^CRH+idHG�ZPRQTSsiqF(H.U^CRX b�� h¶L��aeGM¢U^HGF(]R`

Q�SVe�MsH b �ZH�YRHGiWSsQTM¢U�c§SsY b)b HG]£HGY b XZY)`dH�|sHGi^SVQ�]�Ssi^SVF_H.U^H�iW`qU^X	~£H b H.¡�YRH b `dXZF(H�©�C�SaU�SViW~RM¢U^iWSsiWMOQOc � B-CRMT`
F(XsU^M¢|VSVU^H b PE`qU^X	QOXNX M���XZi¤S�F(XZidH+�ZHGYEHGi^SVQ�SsQ¢U^HGidY�SVUWMO|sHs«�SsY b UWX	]RiWXZ]£HG`dH_S MsHGidYRHGQ¾��PEYRe�UWMTXZY b H.¡�YRH b
~yc F(H�SVYR`ªXs�¹U^CRHfY�SVU^PEi^SsQ���YRH�MT�sC4~£XZi¶MTYyUWHGiW]£XZQTSVU^MOXZY � QÀH���XZidHfF_S�M¥MOYR��U^CEMT`»F(H.U^CRX b XZQOXZ�ZMOe�SsQ2euC�SVYR�ZHs«4©ªH
iWH.|NMOH�©¬MTY�U^CRH"YRH@g4Ul`dHGe�UWMTXsY «�eGH�idUuSVMTY[eGQTSs`W`dMTeGSsQ,�ZHGXsF_H.U^idMTeGSsQ,eGXZYRe�HG]EUW`fYEHGeGH�`W`WSsidc�`dPR~R`WH�¯¥PRHGYyU^Q¢c

Û,Û Ì�Y,Z\[\]�[



�VI � !���+ � � �������
	 �N)

ÜNM�Û�Ü�ß



���������
	��������������������������
������� 	"!��#�$� �&%('*)�!���+,�-!�	.)/���102�3%�� � �Z�

� � �������	�
�� 
G�"���� 
 ����� � ��$��#������ �����,����$G$��"��
.���

B-CRHÉ³XsiWXZYRXsM b M�SV�Zi^SsF SsY b M¢U^` b P�SVQ,²lHGQTSsPRY�S�c�U^H�`W`dHGQOQ�SVUWMTXsY)SsiWH�XZYRH�Xs��U^CRH�F(XZ`dU���PRY b SsF(HGYyUuSsQ�SsY b
PR`WH.��PRQ �ZH�XZF(H�UWiWMOe�SsQ e�XZYR`kU^iWPEe�U^`-UWC�SVU b H.¡�YRH"SsY	MOiWidHG�ZPEQ�Ssiª`WH�U�XV��]£XZMOYyU^` � ½�XZiª`WMOF_]EQTMOeGM¢U�cZ«2SsY b MsHGH�]RMOYR�
MTY	F(MOY b U^CEH¤Ss]R]RQOMOe�SVUWMTXZYE`»U^C�SVU»SsiWHl]tH�iW`WPEH b MTY�UWCRMO`ª©ªXsiNM2«E©ÀHqeGXZYE`WM b HGi»U�©ÀXV� b MTF(HGYE`WMOXZY�SsQ,´�PRe�QTM b H�SVY
`W]�SVeGH�� � ¼RUWCRH�UWCRHGXsidcZ«�CEX�©ÀH�|sHGi�«¹MO`fSV]R]RQOMTeGSs~RQOHMOY{S(�ZH�YRHGiWSsQ �y� b MOF_H�YR`WMOXZY�SVQ ��i^SsF(H�©ÀXZi-M � TªXZYR`dM b H�ilS
`WH.U"Xs� b MT`kU^MOYRe�U"YEX b H�` � 
 �

�
! � � ! ���� ! �
	¬MOY�� � � B-CRHKÉ³XsiWXZYRXsM b MTSs�ZiWSsF °áXZil¡RiW`dUk��XZi b HGifÉ³XZiWXZYEXZM

b MTSs�Zi^SVF µ(Xs�qUWCRH{`dH�U � MT` S¿`WPR~ b M¢|4MT`dMTXZY XV�qU^CRH{]RQ�SVYRH{MOYyU^X idHG�ZMOXZYR`����°�eGQOXZ`WH b SsY b e�XZYy|ZH@g¹«\XZi
PRY¥~tXsPRY b H b µ.«,©�CRHGidH HGSseuC�iWHG�sMTXZY����MO`�Ss`W`dXNe�M�SVUWH b ©�MOUWC¿S	YRX b H ���}«,`dPReuC�UWC�SVU�SsYyc)]£XZMOY¥U"MOY����MT`
eGQOXZ`WH�iUWX�����°áYRHGSsiWH�`dU�YRHGMO�ZC¥~tXsiuµqU^C�SsY�U^X;SsYyc�XsU^CRH�iYEX b H ����� � �����
 � %�������MT`"U^CRH_QOXNe�PR`�Xs�
]tXsMTYyU^`leGQOXZ`WH�ilU^X ���qU^C�SVY{U^X SsYyc{XsUWCRHGifYRX b H � B-CRHKiWH��ZMOXZYR`����"SsiWH�U^CRH�É³XZiWXsYRXZM�eGHGQOQO`qXs� ��� � B-C¥PR`G«
U^CRH¤É³XZidXZYRXZM¹]tXZQ¢c4�ZXZY����\MO` b H�¡�YRH b Ss`

��� 
�� � ��� � � � � � ! �! % � �,� � ! ��" %$#%�&�
 �(' °±�>=yµ

©�CRHGidH � � � � ! �! %.«�U^CEHÀ´�PRe�QTM b HGSsY b MO`dU^SsYReGHÀ~tH.U�©ªH�HGY �� SsY b���"N� B-CEH¶É³XZidXZYRXZM b M�Ss�si^SsF���Xsi�YEX b H �%��XZi
S¤`WH�U � e�XZYR`WMO`dUWMTYE�Xs�£`dH�|ZH�Y YRX b H�`�MT`�`dCRX}©�Y MOY_½�MT� � % � m�Y_½�MT� � #¤MOU³MO`�`WH�HGY(U^C�SaU³H�SseuC+É³XZidXZYRXZMNeGHGQOQ)���
MT`ÀU^CRHqMOYyU^H�iW`WH�e�UWMTXZY	XV��¡�YRM¢U^HGQ¢c F SVY¥c XZ]£HGY�C�SVQO� ��`W]�Sse�HG`�«EH�SVeuC	~tH�MTYR� b HGQOMTF(M¢U^H b ~yc_U^CRHl]tH�iW]£HGY b MOeGPEQ�Ssi
~RMO`WHGe.U^XZiK°áCyc4]tH�iW]RQTSsYRH�MTY*��+�µ-Xs��UWCRHQOMOYRH\jkXZMOYRMOYR� YEX b H�` ���¤SsY b ��� ���,�
�� % � TªXsYR`WH�¯4PEHGYyU^Q¢cZ« ��XZi\SsQOQ
YRX b HG` ���"UWC�SVU"SViWHKMOYR`WM b HKUWCRH+eGXZYy|sH.g§C¥PRQOQ.-@«¹UWCRHKÉ³XZidXZYRXZM�eGH�QTQO`�SsiWHKe�QTXs`WH b SsY b eGXZYy|ZH@gt«,©�CEMTQOH+U^CRH
eGH�QTQO`lSV`W`WX4eGMTSVUWH b ©�M¢U^C[YRX b HG`�XZY	UWCRH"~tXZPEY b Ssikc	Xs��U^CRH"eGXsY¥|sH.g;C¥PRQOQ,SsiWH"PRY¥~£XZPRY b H b �
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½�MT�sPRiWH %,O¾É³XZidXZYRXZM ²lM�SV�Zi^SsF �

B-CEH)YRH�SsidHG`kU�YRHGMO�ZC¥~tXsi	]RiWXZ~EQTH�F SsY b F_SsYyc Xs��M¢U^` |VSsidM�SVY¥UW`	MTY�e�XZF(]RPEUuSaU^MOXZY�SsQq�sHGXZF(H�UWidcSsiWH
]RiWXVU^XsU�c4]RMOe�SsQÀH.gESsF(]RQOHG`�UWC�SVU�MTQOQTPE`dU^iWSVU^H_U^CRH PR`WH Xs�»É³XZidXZYRXZM b MTSs�ZiWSsF � �\X}©ªH.|ZHGi�«�U^CRH MTF(]RQOMTeGSVU^MOXZYR`
Xs�³É³XZiWXsYRXZM b M�Ss�si^SsF SsiWH��áSVik��idH�SseuCEMTYR�E« ©�MOUWC�F_SsYyc Ss]R]RQOMTeGSVU^MOXZYR`"MOY)U^CRH+Y�SaU^PRiWSsQ�`deGMOHGYRe�HG`G«�]RCyc4`WMOe�SsQ
`We�MTH�YReGH�`G« SVY b HGYR�ZH�YRHGH�iWMOYR� �
B-CEH)²lHGQTSsPRYRS}c9U^idM�SsYE�ZPRQTSVU^MOXZY «-©�CRMOeuC�MT` UWCRH `kU^i^SVMT�ZCyU b P�SsQlXV�¤U^CRH{É³XsiWXZYRXsM b MTSs�ZiWSsF�«�MT`�e�XZYN�

`dUWiWPRe.U^H b ~yc�e�XZYRYRH�e�U^MOYR� UWCRH�YEX b H�`\©�CEXZ`WH�É³XsiWXZYRXsM�eGHGQOQO`lC�S�|ZHeGXZF(F(XZY ~£XZPRY b SsiWMOHG`K°±½�MO� � =Zµ � B-CRH
b P�SsQOM¢U�c	~tH.U�©ªH�HGY[U^CRHqU�©ÀX(MTF(]RQOMTH�`\UWC�SVU»UWCRHGidH"MT`�S+²lH�Q�SVPRY�S�c�H b �sH¤~tH.U�©ªH�HGY;U�©ÀX(YRX b HG`-MOY	U^CRH"]RQTSsYRH
MO�qSsY b XZYRQ¢c M¢�fUWCRHGMOi+É³XZiWXZYEXZM»eGH�QTQO`_`WC�SsidH{S)e�XZF(F_XsY9H b �ZH �%� F_XsYR�¿SVQTQ»UWiWMTSsYR�ZQOHG`�«¶UWCRH{²fHGQTSsPRY�S�c
U^idM�SsYE�ZQTH�`³F S�gEMOF(M V�H\UWCRH�F(MTYRMOF�PEF�SsYR�ZQOH ��� YRXsUWCRHGi³MOF(]tXZikUuSsYyU³]RidXZ]£HGidU�cKXs� ²fHGQTSsPRY�S�cKUWiWMTSsYR�ZPRQTSVUWMTXZY
MT`�U^CRH ��� � ��' ��������+,� ��������	�� �������
�����$� � � m��

+
� ���O� !$��� !$��� %¤MT`SsYyc�²lHGQTSsPRY�S�c§U^idM�SVYR�ZQOH Xs�ªU^CRH_YRX b SsQ

`WH.U � «�U^CEHGY�UWCRH_eGMOiWeGPEF_e�MTideGQOH Xs�
+
��e�XZYyUuSsMOYR`�YRX;XVU^CRH�iYRX b H�`Xs� � � m�Y�U^CEH e�XZYyU^H.g4UXs�»YRSVU^PRiWSsQ

YRHGMO�ZC¥~£XZi�MOYyU^HGid]tXsQ�SVUWMTXsY «�U^CEHG`WH eGMOiWeGQOHG`KSsiWH M4YEX�©�Y%SV`�Y�SVUWPRi^SVQ¶YEHGMO�ZC¥~tXZieGMOiWe�PRF(eGMOiWeGQOH � B-CRH�eGH�YyU^HGi
Xs�¾UWCRH�Y�SaU^PRiWSsQ,YRHGMO�ZC¥~tXsife�MTideGPRF(eGMOiWe�QTH+MO`fS_|ZH�idUWH.g{Xs�¾U^CEH�É³XZidXZYRXZM,e�HGQOQ � m��¾UWCRH�YRX b SsQ�`dH�U � MO`l`WPEeuC
U^C�SaU"XZYRQ¢c{U^CEiWHGH+YEX b H�`¤QTMOH+XZY)U^CEH+eGMOiWeGPEF_e�MTideGQOH XV�ªSVY¥c ²lHGQTSsPRYRS}c{U^iWMTSsYR�sQTH[°�YRXZYN� b HG�ZH�YRHGiWSVU^H+eGSs`WH�µ.«
U^CRH�Y ]RidHGe�MT`dHGQ¢c�UWCRiWH�H;H b �ZH�` F(HGH.U UWX���XsiWF S)É³XZidXZYRXZM»|sHGidUWH.g � m�Y ½�MO� � zE«¶UWCRH[Y�SVU^PEi^SsQ-YRH�MT�sC4~£XZi
eGMOiWe�PRF(eGMOiWeGQOHG`qSsY b U^CRH�Ss`d`WX4eGMTSVU^H b ²lH�Q�SVPRY�S�c	U^idM�SsYE�ZPRQTSVU^MOXZY[SsiWH¤`dCRX}©�Y �
½�idXZF SVY{SsQO�ZXZidMOUWCRF(MTeq|4MOH�©�]£XZMOY¥UG«2`WMOYReGH"U^CRH¤É³XZidXZYRXZM b MTSs�Zi^SVF SsY b U^CEH²fHGQTSsPRY�S�c�UWiWMTSsYR�ZPRQTSVUWMTXZY

`WC�SViWH(S	eGXZF(F(XZY§~£XZY b ° b P�SsQOMOU�cEµ.« UWCRH+eGXsF�~RMOY�SVUWXZiWMTSsQ¾`kU^iWPEe�U^PEiWH(Xs�³HGM¢U^CEHGi"`dUWiWPRe.U^PRidH+MT`¤e�XZF(]RQTH.U^H�QOc
b H�UWHGidF_MOYRH b ��iWXsF M¢U^` b PRSsQ � B-CRHqÉ³XsiWXZYRXsM b MTSs�ZiWSsF MOY ��+\MT`�SVQT`dX_e�QTXs`WHGQ¢c	idHGQTSVU^H b UWXKU^CRH¤e�XZYy|ZH@g[C4PEQTQ
MTY � + ��� «N©�CRMTeuC;MT`\SsQO`WX(U^CEH�~RSs`WMO`-��XZi-eGXZF(]RPNU^MOYR� UWCRH¤É³XZiWXZYEXZM b MTSs�ZiWSsF MOY*� + �
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½�MT�ZPEiWH =3O³²lH�Q�SVPRY�S�c[B�idM�SsYE�ZPRQTSVU^MOXZY �

½�MT�ZPEiWH"z3O¶nlSaU^PRiWSsQ YRH�MT�ZC¥~£XZi�eGMOiWe�PRF(eGMOiWeGQOHG` �
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�>= � !���+ � � �������
	 �N)

� ��� 6 �'��( #%�%! � #�� �'�
nlSVUWPRi^SVQ�YRHGMO�ZC¥~tXsi�e�XNXsi b MOY�SVUWHG`¤©ªH�iWH MTYyU^idX b PReGH b ~yc�LNMO~R`WXsY °k��z =ZxyµqSs`�S�F(H�SsYR`¤��XZi b SaUuS	MTYyUWHGiW]£XV�
Q�SaU^MOXZY¿SVY b `WF(XNXVU^CRMOYR� � B-CRH_eGXZYEeGHG]NU�Xs�ÀYRHGSsiWH�`dU�YRHGMO�ZC¥~£XZiW`SsY b YRHGMO�ZC¥~£XZiWMOYR�[YRX b HG`"MT`"H�F�~£H bRb H b
MTY9U^CRH[¡�iW`kUd��Xsi b H�i_É³XZidXZYRXZM b MTSs�ZiWSsF � QÀc9S�`dMTF(MOQ�Ssi H.g4U^H�YR`WMOXZY «�XZYEH;eGSsYeGXsYR`dUWiWPRe.U�CRMO�ZCRH�i XZi b HGi
° � ��� � ����� ! � � (�µÀÉ³XZidXZYRXZM b M�SV�Zi^SsF(`-MOY[UWCRH¤]RQTSsYRH � Cl��]�SsikU^MOeGPRQTSsi�MTYyUWHGiWH�`dU\MOY[UWCRH¤eGXZYyUWH.g4UlXV��Y�SaUd�
PRi^SVQ�YRH�MT�sC4~£XZi\eGX4XZi b MTY�SaU^HG`fMT`\U^CRHe�Ss`dH � 
 �N«2©�CRMOeuC)MT`\U^CRH�`WH�eGXZY b ��XZi b HGilÉ³XsiWXZYRXsM b M�SV�Zi^SsF � B-CRH
`WH�eGXZY b ��XZi b HGiªÉ³XsiWXZYRXsM b MTSs�ZiWSsFvXs� UWCRHq`WH.U-Xs�,YRX b H�` � MO`-S`dPR~ b MO|4MO`WMOXZY�Xs��U^CEHq]RQTSsYRHlMOYyU^X+e�HGQOQT` ��� �¥«
©�CRHGidHqH�SVeuC�iWH��ZMTXsY ��� �qMT`ÀSs`d`WX4eGMTSVU^H b ©�MOUWC	SYEX b SVQ¢��YRHGMO�ZC¥~tXsik��]RSsMTi �	��� !$�O� %f° �¥��UWPR]RQOH\��Xsi¶UWCRH �y��XZi b HGi
É³XZiWXsYRXZM b M�SV�Zi^SsF µ@«E`WPEeuC�UWC�SVU.��� �"MO`ªU^CEHqQTX4eGPE`ªXs��SsQOQ¹]£XZMOYyU^`ªUWC�SVU»CRS}|sH ���\Ss`¶U^CRHlYRH�SsidHG`kU�YRHGMO�ZC¥~tXsiG«
SsY b ���(SV`\UWCRH�`dHGeGXsY b YRHGSsiWH�`dUfYRHGMO�ZC¥~tXsi � m�UfMT`fHGF(]RC�Ss`dM V�H b UWC�SVU�U^CRHeGH�QTQ���� �KMT`\YRXZY4��HGF(]EU�c[M¢�³SsY b
XZYRQ¢c	M¢�����fSsY b ���KSsidH¤YRHGMO�ZC¥~tXsiW` � B-CRH"`WH�eGXZY b ��XZi b HGi�É³XZidXZYRXZM e�HGQOQ!��� � � �*�
 �"%»MO` b H�¡�YRH b Ss`\O

��� � 
 � � � � � �
� � � ! �! % � �,� � ! ��" % � � � � ! ��� % #�� �
�� !9� ' °±�szyµ

m�Y{XZi b H�i\UWX�¯¥P�SsYyU^M¢�¸c[U^CRHYRHGMO�ZC¥~tXsiliWH�Q�SaU^MOXZY{��XZifSsYyc[]tXZMOYyU � MOYyU^idX b PEeGH b MOYyU^X_U^CRH�UWHG`d`WHGQOQTSVU^MOXZY «
LNMO~R`WXZY�PR`WH b U^CRH¶eGXsYReGH�]EU¾Xs�R`WHGe�XZY b ��XZi b HGi�É³XsiWXZYRXsMyeGHGQOQO`G«ySsY b U^CEHGiWH�~ycMOYyU^idX b PEeGH b Y�SVU^PEi^SsQ¥YRH�MT�ZC¥~£XZiW`
SsY b Y�SaU^PRiWSsQ¥YRHGMO�ZC¥~tXsi¾eGX4XZi b MTY�SaU^HG` � B-CRHªYRXsU^MOXZYKXV�2YRHGMO�ZC¥~tXsiWMOYR�¤YRX b HªMO`¾~RidXyS b H�YRH b SVY b �ZHGYEHGi^SVQTM"VGH b
U^X_cNMOHGQ b S(YRH.©�F_HGSs`WPEiWH�XV�
	oYEHGMO�ZC¥~tXZidQTMOYRH�`���~yc	U^CRH b H.¡�YRM¢U^MOXZY Xs��Y�SVU^PEi^SsQ�YRH�MT�sC4~£XZid` � m�Y{½�MT� � �}xE«2S
]tXsMTYyU � MO`�MTYyUWiWX b PReGH b MOYyU^X(U^CRH¤É³XZidXZYRXZM b M�SV�Zi^SsF Xs��U^CRH"`WH.U � b MO`We�PR`W`dH b MOY{LNHGe.U^MOXZY;I �
m�� � MO`�U^HG`d`WH�QTQTSVU^H b SsQOXZYR�(©�MOUWC;U^CEH�`dH�UfXs�¾YEX b H�` � «�U^CRH�Y;U^CEHY�SaU^PRiWSsQ�YRHGMO�ZC¥~£XZiW`fXs� � SsiWH¤UWCRXZ`WH

YRX b HG`(©�CRMOeuC��XZiWF SVY9H b �ZH[Xs�¤S§U^iWMTSsYR�sQTH	©�M¢U^C � MTY�U^CRH[YRH.© U^idM�SsYE�ZPRQTSVU^MOXZY � p\`WMOYR��UWCRH[HGF(]EU�c
eGMOiWe�PRF(eGMOiWeGQOH�eGiWM¢U^H�iWMOXZY «R©ÀH�SsiWidMO|sH"SVU»U^CEH�idHG`dPRQOU-UWC�SVU�M¢� � QOMOHG`-©�MOUWCRMOY�UWCRH¤eGMOiWe�PRF(eGMOiWe�QTH�Xs��S�U^iWMTSsYR�sQTH+
� ����� !$��� !-��� %@« U^CRH�Y ���}« ��� SsY b ��� SsiWH+M¢U^`¤YRSVU^PRiWSsQ¾YRH�MT�sC4~£XZid` � m�Y�½�MO� � �Z�Z« U^CEH+]tH�iW]£HGY b MOeGPEQ�Ssi
~RMO`WHGe.U^XZid`\��idXZF ]tXZMOYyU � U^X+M¢U^`�Y�SVUWPRi^SsQtYRHGMO�ZC¥~£XZiW`\SsidH¤eGXZYR`kU^idPRe�UWH b SsY b U^CRHqÉ³XsiWXZYRXsM¹eGH�QTQ!��[°�eGQOXZ`WH b
]tXsQOc4�ZXZY������ �Nµ¤MT`"XZ~EU^SsMOYRH b � m�U�MT`"XZ~R`dHGik|ZH b U^C�SVU � C�Ss`¤��XZPRi °�� 
 �¥µqY�SVUWPRi^SsQ�YEHGMO�ZC¥~tXZid`G«�Y�SsF(HGQ¢c
YRX b HG`"�Z«£�N« 4 SVY b I �
� H.U�� � � %\~£H+S � HG~£HG`W�sPRH+F(H�Ss`dPRiWH[°�QTH�YR�sU^C¹«�SsiWHGS�XZif|sXZQOPRF(H+MTY �}²«��s² XZi 4 ² iWH�`W]£HGe�UWMO|sHGQ¢cEµ"Xs�

��E«RSsY b � � � %�� � 
)( � � %À~£HlUWC�SVU-Xs�O�� � � m�Y	U�©ÀXV� b MOF(HGYR`dMTXsYR`G«�U^CEHqF(H�Ss`dPRiWH�`fSViWH"SsidH�Ss`�«RSsY b CRH�YReGH
©ªH b H�YRXsU^H � � � %�� � � � %¾SsY b ��� � � %�� � � � � % � B-CRH\Y�SVU^PEi^SsQRYEHGMO�ZC¥~tXZi³e�XNXZi b MOY�SVU^H�`�Xs� � ©�M¢U^C_iWH�`W]£HGe�U
U^X+SY�SVU^PEi^SsQ£YRHGMO�ZC¥~£XZi �(MT` b H�¡�YEH b Ss`ªUWCRHqiWSVU^MOX�Xs��UWCRH¤SsidH�S�XV�,X�|sHGidQ�Ss]	XV��U^CRH\É³XZiWXZYEXZMte�HGQOQT` ����SsY b
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x

½�MT�ZPEiWH+�}x3O7CqidMT�ZMOY�SsQtÉ³XZiWXZYEXZM b MTSs�ZiWSsF SsY b ���

x

1

2

3

4
a

b

c

d

e

f

5

3A  (x)

7

6

½�MT�ZPEiWH(�Z� O³½�MOiW`kU\SsY b `WH�eGXZY b XZi b HGi»É³XZidXZYRXZM e�HGQOQT`fSs~£XZPEU ���

Û,Û Ì�Y,Z\[\]�[



4 x � !���+ � � �������
	 �N)

��+UWX+U^CRH¤U^XVUuSsQ�SViWH�S(Xs��U^CRH¤É³XZidXZYRXZM¹eGHGQOQ�Xs� � O

� � � � % 
 � � � � %
� � � % ° 4 xyµ

©�CRHGidH ��i^SsYR�sHG`l��idXZF!��U^X ��« SsY b � � � % 
 � � � 1 � � � � � % � B-CEH���XZPRifiWHG�sMTXZYE`q`WCRX}©�Y)MOY§½�MO� � �Z�KSsiWH
U^CRH`WH�eGXZY b ��XZi b HGifeGHGQOQO`G«¹©�CRMOQOHU^CEHGMOilPRYRMOXZY%°�eGQOXZ`WH b ]£XZQOc4�ZXsY ��� � �Nµ�MO`qS_¡�iW`kUlXZi b HGi\É³XZiWXsYRXZM,eGH�QTQ � m�Y
½�MO� � �Z�¤U^CRH"`dC�Ss]£H"��PEYRe�UWMTXZY���� � � %-MO`��ZM¢|ZHGY;~yc

��� � � % 
 ��� � � %
� � � % �

� �  � �%��� ��� #%�&��(
4�� ���� �� � Â ��� Æ �á�E�$� Æ �

QÀc b H.¡�YRM¢U^MOXZY{XV��UWCRH"`WC�Ss]£H¤��PRYRe.U^MOXZY;�sMO|sHGY{MOY[´�¯ � 4 xE«NU^CRH¤��XZQOQTX}©�MOYR�_]RiWXZ]£HGikU�c	MO`\`dHGQ¢��H�|4M b HGYyU O

.��	� � � � %
� ( � ° 4 ��µ

n\X}©"«�iWH���H�iWidMTYR�(U^X_½�MO� � �Z�s«E©ªH"YRXVU^H¤U^C�SaU�MO� � ©ÀHGidH�UWX(eGXZMOYReGM b H"©�MOUWC{SVY¥c�YRX b Hs«�`^S�c�YRX b H 4 ��XZi
MTYE`dUuSVYReGHV«�U^CEHGY¿M¢U"MO`idH�S b MOQ¢c§`WHGH�Y�UWC�SVU���� � � % 
 ( SsY b � � � � % 
 . ! � �
 � � B-CRHGidH���XZidHs«,U^CRH(`WCRSs]tH
��PRYRe.U^MOXZYR`\`WC�SsidH¤U^CRH¤��XZQOQTX}©�MOYR�_]RiWXZ]£HGikU�c O

� � � � � % 
�G� � ° 4 �Zµ

©�CRHGidH��G� �KMO`-U^CRH � � � � � � � ���W�' � %�� 	 �

4�� �� � � �E���$����� Æ � Æ )�� � �¸� Ã

QÀc	e�XZYR`dUWiWPRe.U^MOXZY °á´�¯ � 4 xZµ.«E©ÀHCRS}|sH�UWCRH¤��XZQOQTX}©�MOYR�(iWHGQTSVUWMTXZY O

�-
� 1 � � � �

� % 
)( MOY�* ° 4 4 µ

©�CRHGidH��{MO`¶UWCRHlY¥PRF~tH�iªXs�¹Y�SVUWPRi^SsQ2YRH�MT�sC4~£XZid`À��XZi�U^CEHf]£XZMOY¥U ��� �\HGYRe�Hs«N~¥c(|4MOidU^PEHlXs� ´³¯ � 4 �lSsY b U^CRH
Ss~£X�|sHl]RidXZ]£HGidU�cs«4©ÀH\YRXsU^H�U^CRSVU³U^CRH\`WC�SV]tH���PRYRe.U^MOXZY ��XZidFvS�]RSsidUWMOUWMTXZY_Xs�¹PRYRM¢U�c �¢�}x 
 � B-CRH\MOF_]EQTMOe�SVUWMTXsY
MT`,U^CRSVU�UWCRMO`�MOYyU^HGid]tXsQ�SsYyU�e�SsY�H.gESse.U^Q¢c�iWHG]EiWX b PReGHÀeGXZYE`dUuSVY¥U���PRYRe.U^MOXZYR`�¼ZMTY�S bRb M¢U^MOXZY «aU^CRH¶Ss]E]RiWX�gNMTF_SVUWMTXsY
`W]�SVeGH�e�SsY;SsQO`WX(~tH"H�YRiWMOeuCRH b ~yc[S bRb M¢U^MOXZY�SsQt��PRYRe�UWMTXsYR` �
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� ��� @ �&����"�� 6 ��� � �&� # ������( (
½�XZi�S_`dHGe�XZY b ��XZi b H�ilh³²q´`dPReuC SV`\H�Q�SV`dU^Xs]RQ�SV`dU^MOes«2QOMTYEH�Ssi�eGXsYR`WMO`dUWHGYRe.c{XZi-e�XZF(]RQOH�U^H�YRHG`d`qMO`�UWCRH�Ss~RMOQTM¢U�c
Xs�lUWCRH[MTYyU^H�iW]£XZQTSsYyU UWX�H@gRSVe�U^Q¢c�iWH�]RiWX b PRe�H;e�XZYR`dU^SsYyU	SsY b QOMTYEH�Ssi b MO`W]RQTSseGH�F(HGYyU�¡�H�Q b ` � LNMO~R`WXsYC�Ss`
`WCRX}©�Y[U^C�SVU-UWCRH"Y�SVUWPRi^SsQ¹YRHGMO�ZC¥~tXsi\`dC�Ss]£H¤��PRYRe�UWMTXsYR`�`^SVUWMT`k�¸c	U^CRH¤QOXNeGSsQ�eGX4XZi b MTYRSVU^H¤]RidXZ]£HGidU�cs«�Y�SsF(HGQ¢c

� 

�- ' 1 � � ' � � % � ' ° 4 I¥µ

©�CRMOeuC{MOY b MOe�SVUWHG`�U^C�SVU�UWCRH"`WC�Ss]£H¤��PRYRe.U^MOXZY;eGSsY�H.gESse.U^Q¢c�iWHG]EiWX b PReGH"U^CEH��sHGXZF(H�UWiWMOe�SsQ�e�XNXsi b MOY�SVUWHG` �

� � � K�! ��� �'� # ( "'�#	 : "$#�!��%"��B: ��� ����� �'� (
TªXZYR`dM b H�iKU^CRH ]tXZMOYyU ��� � «¾©�CEHGiWH � MT`�UWCRH�`dH�U(eGXsYR`WMO`dUWMTYR�§Xs� � Y�SVU^PEi^SsQ¶YRHGMO�ZC¥~£XZiW`K��XZi�S{]£XZMTYyU
� � *	�,� � � B-CEH�`dPR]R]£XZidU\XZi b XsF SVMTY[Xs��MTY �RPRHGYRe�H�Xs��U^CEH�`dC�Ss]£H���PEYRe�UWMTXZY�� � � � %�SV`W`WX4eGMTSVUWH b ©�MOUWC
U^CRH ]tXZMOYyU �§MT` b H�¡�YEH b Ss`�UWCRH�eGQOXZ`dH b `WPR~4� b XZF_SsMOY *�
M�(`dPReuC U^C�SVU � � � � % � .{MOY *�
M� ! � � � � % 
 .
XZY ) *�
M��«¹SsY b � � � � % 
 . MTY �� � � %�� *�
 � � Q¶c[UWCRHKe�MTideGPRF(eGMOiWe�QTH+e�iWM¢U^H�iWMOXZY «¹M¢UqMO`lH.|4M b H�YyU¤U^C�SVUf��XZi
� � � � %\UWX	C�S�|ZH(S�YRXsY?VGHGidX	eGXZYyUWiWMO~RPEU^MOXZY�SVU � «¹U^CRH+]£XZMOYyU � F�PR`kU"QTMOHK©�M¢U^CRMOY)U^CRHKe�MTideGPRF(e�MTideGQOH Xs�¶S
²lHGQTSsPRYRS}c U^idM�SsYE�ZQTH\U^C�SaU»C�Ss`ÀYRX b H �_Ss`ªXsYRHlXs�,M¢U^`¶|ZH�idU^MOeGH�` � m�U»MOF(F_H b MTSVU^H�QOc ��XZQTQOX}©�`ª��iWXsFvUWCRHqSV~tX}|ZH
SsiW�sPRF(HGYyUUWC�SVU¤UWCRH(`WPR]R]£XZikU�Xs�¶U^CEH_`dC�Ss]£H+��PRYRe�UWMTXsY � � � � %¤MO`¤U^CRH(MOYyU^HGid`WH�e�U^MOXZY XV�ÀUWCRH(eGXZYy|ZH@g�C4PEQTQ
����� � %ª©�M¢U^C�U^CRH"PRYEMTXZY[Xs��SsQOQ�²lHGQTSsPRYRS}c�e�MTideGPRF(e�MTideGQOHG`lUWC�SVU�]�Ss`d`-U^CRidXZPR�ZC[YRX b H � �

A

½�MO�ZPRidH(���,O¶LNPR]E]tXZikU-��XZi»U^CEH�`dC�Ss]£H¤��PRYRe�UWMTXsY �

Û,Û Ì�Y,Z\[\]�[
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m�Y[½�MO� � ���+S+`W¯¥P�SViWH"MT` b MO`We�iWH.U^M"VGH b ~¥c�HG¯¥PRM���`W]RSseGH b YRX b HG` � B-CRH"`WPR]R]£XZikU\��XsiªU^CRH"]£XZMOY¥U ��MO`-U^CRH
SsiWHGS�Xs��UWCRHqeGMOiWe�PRF(eGMOiWe�QTH�`\`dCRX}©�Y	MTY�UWCRHl¡��sPRiWH � nfX}©¨MTY	½�MT� � � 4 ©ÀHqe�SsY	`dHGHlUWCRHq`dC�Ss]£Hl��PRYRe.U^MOXZY���XZi
YRX b H � ©�CRMOeuC;MO`�QTX4e�SVUWH b XZY�UWCRH"eGHGYyUWHGiG«R©�CEHGiWH � 	 � � 	 %³UuS�MVHG`�XZY	U^CRHq|VSsQOPRH"Xs��PRYRM¢U�c � B-CRH"`dPR]R]£XZidU
MT`-e�QTHGSsiWQ¢c�`dHGH�Y[UWX+~tHlUWCRH¤PRYRMOXZY	Xs�,UWCRH"²lHGQTSsPRYRS}c�eGMOiWeGPEF_e�MTideGQOHG`\Ss~£XZPEU-YEX b H � � B-CRH¤`WPEid�áSse�H¤Xs�,U^CRH
`WC�SV]tH(��PRYRe.U^MOXZY � 	 � � %lMO`�SsYRSsQTXs�ZXZPR`qUWX;S	UuSVPEU"iWPR~E~tH�i�`dCRHGH.UUWC�SVU�MO`�`kU^idH�U^euCEH b `dX{Ss`¤UWX[F(H�H�U�U^CRH
YRX b SsQ b SVU^S �
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½�MO�ZPRiWH(� 4 O¶LNC�Ss]£H¤��PRYRe�UWMTXsY;XZY	UWCRH"]tXZMOYyU�� �

m�Y ½�MT� � �GI;©ÀH�e�SsY¿`WHGH U�©ªX b M¢®tHGiWH�YyU^`Ke�PEU^`KXV�»U^CRH `WC�SV]tH_��PRYRe�UWMTXsY U^X SV]R]RiWH�eGMTSVU^H MOUW`�eGXsY¥UWXZPRi
©�MOUWC;F(XZidH b H�U^SsMTQ �
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� `d`WPRF(HlUWC�SVU³U^XH�SseuC ���»Xs�tU^CRH\`WH.U»Xs�¹]tXsMTYyU^` � MT`ªSVUWU^SseuCRH b S�e�XZYyU^MOY¥PRXZPR`dQOc b M¢®¹H�iWHGYyUWM�Ss~EQTHl��PEYRe�UWMTXZY
�)�f��iWXsF � +fU^X� � X¿H b H.¡�YRH¤U^CRH�nfnfmªXV��UWCRH��(� � =�
,Ss`

�"� � % 
 -
��� ��� 	�

� � � � % �)� � � % ° 4 �Zµ

©�CRHGidH ��SsiWH¤UWCRH"Y�SVU^PEi^SsQ YEHGMO�ZC¥~tXZi�Xs� ���


���� > ��� J ��� : "$#%!��%"��B: ���&����� ��� � �'# ��� � ���&"$#%�&�'�
� H�U(PR`+e�XZYR`WM b H�i_MOYyU^H�iW]£XZQ�SaU^MOXZYR`KU^CRSVU(SsidH	~�Ss`WH b XZY b MT`kUuSsYEeGH.��~�Ss`dH b ©ªH�MT�ZCyUW`G«¶`WPReuC9Ss`KU^CEH � ����� ��	

� + � �����$� � PR`dH b MTY(U^CRH � h¶L+F(H�U^CEX b � B-CRH\©ÀHGMO�ZCyU¶��PRYRe�UWMTXsY MO`³MT`dXsU^idXZ]RMOe�°�eGMOiWe�PRQ�SViÀMOY �s²¨Xsi¶`d]RCRH�iWMOe�SsQ
MTY 4 ²qµ.«RYRXsYN��YRH��ySVUWMO|sHq©�MOUWCRMTY;SKeGMOiWe�QTH"XZiª~�SsQOQ Xs��`WXZF(Hq¡EgNH b iWS b MOPR`G«2SsY b F_XsYRXsU^XsYRMTeGSsQOQOc b HGeGidH�Ss`dMTYE�
©�MOUWC b MO`dUuSVYReGHq��idXZF�U^CRHq]£XZMOYyU ��� B-CRHqiWSVU^MOXZY�SVQTHfMTY�UWCRMT`»Ss]R]RidXySseuC	MO`ªU^C�SaU»]£XZMTYyUW`ªU^C�SaU�SsiWHfeGQOXZ`WH�iªU^X
� SViWH"�ZM¢|ZHGY;S+Q�SViW�ZH�i�©ÀHGMO�ZCyUlSVU � U^C�SsY�U^CEXZ`WH�SVU-�áSsikU^CRH�i b MT`kUuSsYEeGHG` �
nfSVU^PEi^SsQlnfHGMO�ZC¥~£XZi	m�YyU^HGid]tXsQ�SVUWMTXsY�Ss`d`WPRF(H�`;S UWXsUuSsQOQ¢c b M¢®¹H�iWH�Y¥U�|4MOH�©�]£XZMTYyU � B-CRH)©ªH�MT�ZCyU;SVU�S

]tXsMTYyU � MO`lYEXsU b MOe�U^SVU^H b ~yc;UWCRHK`^SVF_H�QTH�YR�sU^C{F_HGSs`WPEiWH+MOY)SsQOQ b MOF(HGYR`dMTXsYR`G«�~RPNUq~yc;UWCRH+Ss]E]RiWXZ]EiWMTSVU^H
� HG~£HG`W�sPRH"F_HGSs`WPEiWH¤Xs�,U^CEH¤`W]�Sse�H.� b MTF(H�YR`WMOXZY � B-CRMO`fSVQTQOX}©�`»��XZi»SsYEMT`dXsU^idXZ]RMOe¤`WPR]R]£XZikU^`G«R©�CEHGiWHqUWCRH¤`WM"VGH
MTY b MOiWHGe.U^MOXZY %lMT`¶YRXsU¶�ZM¢|ZH�Y�~yc_SsY � � ��F_H.U^idMTe\~RPEUÀMT`ÀSs`deGHGikUuSsMOYRH b ~�Ss`dH b XZY�S"�ZHGXsF_H.U^idMTe\eGXZYE`dU^idPRe�UWMTXsY
U^C�SaU b H.¡�YRH�`lU^CRH�iWH��ZMOXZY{Xs��MTYyUWHGi^SVe�U^MOXZY ~£H�U�©ÀHGH�Y U^CRH�YRX b HG` � m�Y � h¶L[F(H.U^CRX b °á~RSs`WH b XZY b MT`kUuSsYEeGH.�
~�Ss`dH b ©ªH�MT�ZCyUW`uµ.«yUWCRH-C�SsY b QTMOYR�"Xs�2MOiWiWH��ZPRQTSsi³Ssidi^SsYR�sHGF(HGYyU^`�XV�tYEX b H�`�MT`�YEXZYN��UWiWM¢|4M�SsQN`WMOYReGH�e�XZYyU^iWMO~RPEUWMTXsY
SVU�S;]£XZMTYyU � UWHGY b `U^X[~tH b MT`d]RiWXs]tXZikU^MOXZY�SVUWHGQ¢c�~RM�SV`WH b U^X}©»SVi b `�SsiWHGSs`XV�-CRMO�ZCRHGi�]£XZMTYyU b HGYR`dMOU�c � m�Y
nln\mu«4~yc(|4MTikU^PRH\Xs�¹eGXZYR`kU^idPRe�UWMTXZY¹«4UWCRH b MT`kU^iWMO~RPEUWMTXsY	SsY b_b HGYE`WM¢U�c XV� ]£XZMTYyUW`ªSsidH\U^S�MsH�Y MOYyU^XKSVeGeGXsPRYyUª~yc
Ss`W`dMT�sYRMTYE�_©ÀHGMO�ZCyU^`�U^X+U^CEH�]£XZMOYyU^`�SVU\S+]£XZMTYyU ��� B-CRMO`�eGXZYEeGHG]NUlMO`-MTQOQOPR`dUWi^SVUWH b MTY;½�MO� � ���©�CRH�iWH� « �(«
SsY b

+
SsidH YEHGMO�ZC¥~tXZid`XV� ��«�~RPEU���SsY b � SViWH_YRXsU�«�H�|sHGY¿UWCRXZPR�sC � ����!�� % � � �	� !

+
% � �,�	� ! ��%

SsY b � ��� ! � % � �,�	� !
+

% � � ��� ! � % �
B-CEHlY¥PRF�~£HGiÀXs��Y�SaU^PRiWSsQ�YRHGMO�ZC¥~£XZiW` �{MO`ªS"��PRYRe�UWMTXsY Xs��]£XZ`dMOUWMTXZY � SsY b SsQO`WXXs� U^CEHfYRX b SsQ b H�YR`WM¢U�c �

m�Y �Z� b MTF(H�YR`WMOXZYR`�«2UWCRH"Y¥PRF�~£HGi\Xs��Y�SVU^PEi^SsQ YEHGMO�ZC¥~tXZid`fMO`\SVU�QOH�Ss`kU � 1 ( �


��  K � � �$# � ����( (
B-CRH�`WF(X4XsU^CRYEHG`W`(XZi�iWHG�sPRQ�SViWM¢U�c Xs��U^CEH	`WC�Ss]£H���PRYRe.U^MOXZY%`WCRX}©�Y%MOY9½�MT� � � 4 MO` b MO`We�PR`W`dH b � nfSVU^PRiWSsQ
YRHGMO�ZC¥~£XZif`dC�Ss]£H¤��PRYRe�UWMTXsY{SsidH�����H�|sHGidc¥©�CRH�iWHV«¹H.gNe�HG]EUqSVU-U^CRH"YRX b H�`\©�CRH�iWH"U^CRH.c[SsiWH ��� � r\H.��HGidMTYR�

Û,Û Ì�Y,Z\[\]�[
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½�MT�ZPEiWH+���,O¾É³XsiWXZYRXsM YRHGMO�ZC¥~£XZiW` �

U^X{½�MT� � �Z��SVY b ½�MO� � �GI[©ÀH `dHGH UWC�SVU � � � � %¤MO`KS�eGXZYyU^MOY¥PRXZPR`��PRYRe�UWMTXsY¿Xs� �¾� B-CRH XZYEQOc§]£XZMOY¥UW`�Xs�
H.gNeGH�]EU^MOXZY%SsidH_UWCRH YEX b H�`G«�~RPEUK`dMTYEeGH � � � � %�
 (Z«¾Ss` ��� � ����iWXsF!SsYyc b MTidHGe�UWMTXsY «�UWCRH e�XZYyU^MOY4PEMOU�c
Xs��� � � � %»MT`fHG`dU^Ss~RQOMT`dCRH b¹� B-CRH b M¢®tHGiWH�YyU^MTSs~RMOQTM¢U�c[Xs�¾U^CEH`dC�Ss]£H���PRYEe�U^MOXZY � � � %�SVUfSsQOQ�]£XZMOYyU^` � QªPEU\U^CRH
YRX b HG`�« MT`qSsQT`dX	H�|4M b HGYyU � LNMOYRe�H�� � � %fCRSs`qeGXsF_]RSse�U¤`dPR]R]£XZidUqSsY b MO`q`WF(X4XsU^CEQOc[|VSsidc4MOYR��SVU¤SVQTQ�]tXsMTYyU^`
H.gNeGH�]EU\©�CRHGY{Ss]R]RidXySseuCRMOYR�(U^CRH"YRX b HG`�«�MOUW` b HGidMO|VSVUWMO|sHG`qSViWH � � MOY�* �


���� � �'# ��� � ��� " #%� �'� �&� < ����� C � � ����( �&�'�
m�Y)XZYRH@� b MOF(HGYR`dMTXZY¹«�nln\m�Ss` b H�`We�iWMO~tH b HGSsiWQOMOHGiG«tMT`fM b HGYyU^MOe�SsQ�U^X QOMOYRH�Ssif¡�YRM¢U^H�H�QTH�F(HGYyU^` �"� H.UqPR`l]RiWX}|ZH
U^CRMO` �

	 � � � �\� TªXZYR`WM b H�i+S���² ~�Ssi�Xs�»QOHGYE�sU^C ��©�CEMTeuC MO` b MT`deGiWH.U^M"VGH b ~yc�� PEYRHG¯¥P�SsQOQ¢c¿`d]�SseGH b YRX b HG`
°±½�MO� � � #yµ � m�U³MT`³H�|4M b HGYyU¶U^C�SaU¶UWCRH-É³XZiWXsYRXZMN|sHGikU^MOeGHG`ÀQ�S�c(SaU�U^CRH�F(M b ��]£XZMTYyU¶~£H�U�©ÀHGHGY SsYycKU�©ÀX�S b jdSseGH�Y¥U
YRX b HG` � m�Y	½�MO� � �$#E«¥U^CEHf¡�QOQTH b eGMOiWe�QTH�`»iWH�]RiWH�`WHGYyU-UWCRHlYRX b H�`G«N©�CEMTQOHlU^CEHl~RidMT�ZCyUªeGMOiWeGQOHG`»SsiWH\U^CRH\É³XZiWXZYEXZM
|ZH�idU^MOeGH�` ��� eGXZYR`dHG¯¥PRH�YReGH-Xs�EU^CRHªSs~tX}|sHªXZ~R`dHGik|sSaU^MOXZYKMO`�UWC�SVU�SVQTQ¥]£XZMTYyUW`�MOYU^CEHªXZ]£HGYK`dH�U-°±xE« � µ,C�S�|sHÀU�©ÀX
Y�SVUWPRi^SsQ�YEHGMO�ZC¥~tXZid`G«�©�CRMOQTH"U^CEH]£XZMOY¥UW`�XZY[UWCRH�~tXZPEY b Ssikc	C�S�|ZHXZYRQ¢c	XZYRH"Y�SVUWPRi^SVQ�YRHGMO�ZC¥~tXsi � m�Y[XZi b HGi
U^X"eGXsF_]EPEU^H-U^CEH-`WC�Ss]£H»��PRYRe.U^MOXZYR`�«¥©ÀH�eGXZYE`WM b HGi³U^CRH b XZF_SsMTY;°�HGQOHGF(HGYyU¶MTY ½¾´ � µ�* �¶~tH.U�©ªH�HGY SsYyc�U�©ÀX
S b jdSse�HGYyU�YRX b HG`�«R`^S�c ���\SsY b ���

���
�³� H.U-PR`-PR`dH"S�YRXZidF_SsQTM"VGH b eGX4XZi b MOY�SVUWH���
)�	� � � � %	�&� � �

���
� � � %.«

©�CRHGidH
��� � . ! ( �±«,SsY b S	QTX4e�SVQ�YRX b H(Y¥PRF�~£HGidMTYR�3O ��� � (_SsY b ���
���
� �)°±½�MO� � � #yµ � TªXZYR`WM b H�iS
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]tXsMTYyU �R� * � � B-CRH"`WH�eGXZY b ��XZi b HGi�É³XZiWXsYRXZM e�HGQOQT`fSs~£XZPEU �+SsidH"`WCRX}©�Y{MOY;½�MT� � �$# � pf`dMTYR� ´�¯ � 4 xN«RU^CRH
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©�CEMTeuC{SsiWH¤]RidHGe�MT`dHGQ¢c���² QOMTYEH�Ssi-¡�YRM¢U^H"H�QTH�F_H�YyUl`dC�Ss]£H"��PEYRe�UWMTXZYE` �


�� � � �'# ��� � ��� " #%� �'� �&� J�� � � C � � ����( �&�'��(
B-CRH+HG¯¥PRM¢|VSsQOHGYRe�H_~£H�U�©ÀHGH�Y)U^CRH+`dC�Ss]£H���PRYRe.U^MOXZY)`WCRX}©�Y§MOY§½�MT� � � 4 UWX�~�SsikcNe�HGYyU^idMTe(e�XNXZi b MOY�SVU^H�`¤SsY b
~RMOQTMOYRH�SVi_MOYyU^H�iW]£XZQ�SaU^MOXZY «³��XZi�U^CEH[`d]tH�eGMTSsQ-e�SV`WHG`(Xs� � 
 �§SsY b � 
 �9°�iWHG�sPRQ�SVi+�ZiWM b µ.«³idHG`W]£HGe.U^M¢|ZH�QOcs«
SsiWH�`WCRX}©�Y � ½�XZilMOiWidHG�ZPEQ�Ssif¯¥P�S b idMTQTSVU^H�i^SsQO`"SsY b � � �E«tU^CEHK`WC�SV]tH���PEYRe�UWMTXZYE`"SsiWHi^SVUWMTXZYRSsQ�¯¥P�S b i^SVUWMTe
��PRYRe.U^MOXZYR` �O��� 
 �

<� 4���� :  �� Â¥ÂD? �E� �,�a�	� ?;Â � �  t� Æ �a�

m��\S;]£XZMOY¥U � C�Ss`�U^CRidHGH Y�SVU^PEi^SsQ³YRH�MT�ZC¥~£XZiW`	°���
 �Zµ.«�UWCRHGY�U^CRH `WC�Ss]£H ��PRYEe�U^MOXZYR`�SsiWH ]RiWH�eGMO`WH�QOc�U^CRH
~�SsikcNe�HGYyU^idMTeeGX4XZi b MTY�SaU^HG`�«�XZi-eGXsYR`dU^SsYyUd��`kU^iWSsMTY�U^idM�SVYR�ZQOH"¡RYRMOUWH"HGQOHGF(HGYyUf`WC�Ss]£H¤��PRYRe.U^MOXZYR` �

	 � � � �\� QÀc�SVYSViW�ZPRF(H�Y¥U�Xs�NPRYRMO¯¥PRHGYRH�`W`���Xsi�~�Ssidc4e�HGYyU^idMTeªSs`�©ªH�QTQ4Ss`�nln\m¹`dC�Ss]£H³��PEYRe�UWMTXZYE`»° 	 
��Zµ.«
U^CRMO`�HG¯¥PRM¢|VSsQOHGYRe�H\MO`�MOF_F(H b M�SaU^HGQ¢c+`dHGHGY �O��� 
 � �\HGidH»©ªH-PR`dH»U^CRHªQTMOYRH�SVi�iWHG]EiWX b PReGMOYR�¤e�XZY b M¢U^MOXZYR`¾UWX¤]RiWX}|ZH

Û,Û Ì�Y,Z\[\]�[
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U^CRH+e�XZiWidHG`d]tXZY b HGYRe�H �+� H.UqU^CRH+YRSVU^PRiWSsQ�YEHGMO�ZC¥~tXZid`¤Xs�¶]tXsMTYyU � 
 � �"!$# %\~£H+YRX b HG`+�Z«,�4«�SsY b 4 «t©�MOUWC
eGX4XZi b MTY�SaU^HG` �	� � !$# � % !�� 
 ( � �)°á½�MT� � ��%Zµ � pf`dMTYE��´³¯ � 4 4 SsY b ´�¯ � 4 IR«tUWCRH��XsQTQOX}©�MTYR�	e�XZY b M¢U^MOXZYR`

A A

A

1

2

3

(x,y)
2 1

3

½�MO�ZPRidH+��%,O Q»Ssikc4eGHGYyUWiWMOee�XNXZi b MOY�SVU^H�`°���
 �yµ �

SsiWH"F(H�U���XZi»UWCRH�nln\mª`WCRSs]tH¤��PRYEe�U^MOXZY.O

�-
� 1 � � � �

� % 
 ( ! ° 4 =yµ
�-
� 1 � � � � � % � � 
 �"! ° 4 zyµ
�-
� 1 � � � �

� % # � 
 # ! °�Iyxyµ

©�CEMTeuC;MTY�F_SVU^idM¢g���XZiWF eGSsY�~tH¤©�idMOUdU^HGY{Ss`
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UWCRH"`WXZQOPEUWMTXZY[Xs��U^CRH�Ss~£X}|ZH"`dc4`kU^HGF XV��QOMTYEH�Ssi�HG¯¥P�SaU^MOXZYR`\MT`\O

�
�
� � % 
 � � � � %

� � � % ! °�IR��µ

� � � � % 
 � � � � %
� � � % ! °�I¥�Zµ

��� � � % 
 � � � � %
� � � % °�I 4 µ
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SVY b � � � � %�
����
�
� � %.« � � � � % 
���� � � � %@«ESsY b � � � � % 
���� � � � %f°±½�MO� � �$%Zµ � � � � %¶MO`ªUWCRH¤SsidH�S�Xs�

�
� � � � �fH�YReGH"©ÀHeGSsY[©�idMOUWH¤U^CRH"`WCRSs]tH¤��PRYEe�U^MOXZY;Ss`

�
�
� � % 
 �

�
� � %

� � � % ! °�IZI¥µ

� � � � % 
 � � � � %
� � � % ! °�I¥�Zµ

��� � � % 
 � � � � %
� � � % °�I�#yµ

©�CEMTeuC{SsiWH¤]RidHGe�MT`dHGQ¢c[UWCRH"~�SsikcNe�HGYyU^idMTe�eGX4XZi b MTYRSVU^H�`���Xsi»U^CRH"]£XZMTYyU ���

<� 4�� � K�Æ ��� ? �E� ������� ?[Â � �  ¹� Æ �a� A ��Â � � ���R� � �(�±Ç B

½�XZi(S iWH��ZPRQTSsi+iWH�e�UuSVYR�ZPRQTSsi(YRX b SsQ»�ZidM b «¶M¢�lS§]£XZMOYyU � CRSs`+��XZPRiKY�SaU^PRiWSsQ»YRH�MT�ZC¥~£XZiW`;°	� 
 �¥µ@«�U^CRH�Y
~RMOQTMOYRH�SViªMOY¥UWHGid]tXZQTSVUWMTXZY XZY UWCRH\iWHGe.UuSsYE�ZQTHfMT`ÀXZ~EU^SsMTYEH b �¾� �ZH�XZF(H�U^idMTef]RiWX4Xs�¹MT`À]RiWX}|4M b H b ~yc ½2SsiWMOY �¢����
 �
�fH�iWH�©ªH;PR`WH�U^CRH b H.¡�YRM¢U^MOXZY Xs�lY�SVUWPRi^SsQ-YEHGMO�ZC¥~tXZi_`WCRSs]tH���PRYRe.U^MOXZYR` SsY b H.gN]RQOMTe�MOUWQOc9e�SViWidc XZPEU_U^CRH
eGXZF(]RPNUuSVUWMTXZYE`ªU^XK`dCRX}©�U^CRHfHG¯¥PRM¢|sSVQTH�YReGH � m�UªMT`ªUWX�~£HlYRXVU^H b UWC�SVUÀU^CRHlSs~tX}|sHqeGQTSsMOF b XNH�`»YRXsUÀCRXZQ b ��XZi
U^CRH"�ZH�YRHGiWSsQ�e�SV`WH�Xs����XsPRi-Y�SVUWPRi^SsQ¹YRHGMO�ZC¥~tXsiW`�U^C�SVU\SViWH"QTX4e�SaU^H b SVU-UWCRH¤|ZH�idU^MOeGH�`lXs��S+¯¥P�S b idMTQTSVU^H�i^SsQ �

	 � � � � � TªXsYR`WM b HGi S�]£XZMOYyU � ©�MOUWC ��XZPRi(Y�SaU^PRiWSsQ-YRHGMO�ZC¥~£XZiW` QTX4e�SVUWH b SVU_U^CRH�|ZH�idU^MOeGH�` Xs�qS�PRYEMOU
`W¯¥P�SsidH�O �	�

�
!$#
�
%�
 � . ! . % !"� � � !$# � %�
 � ( ! . % ! �	� � !$# � %�
 � ( ! ( % ! �	� � !-# � %�
 � . ! ( %[°±½�MO� � � =yµ � QÀc

b H�¡RYRMOUWMTXsY{Xs��U^CRH�nfnfmª`dC�Ss]£H¤��PRYRe�UWMTXsYR`G«R©ÀHeGSsY�©�iWM¢U^H

� � � � % 
 � � � � %
� � � % � � 
 ( � � % ! °�I %Zµ

©�CRHGidH��
�
� � %.«�� � � � %@«�� � � � %.«sSsY b � � � � %,SsiWH³U^CEH»SsidH�Ss`�Xs� � � +�� « � � ��	 « � � 	�
 «sSsY b � � 
 + «sidHG`W]£HGe.U^M¢|ZH�QOc �

m�Y¿U^CEH Ss~£X}|ZH HG¯¥P�SVUWMTXZY¹«�� � � %¤MO`UWCRH SsiWHGS;Xs�ÀU^CRH_¡�iW`kUd��Xsi b H�i�É³XZidXZYRXZM�]£XZQ¢c4�ZXZY ����� �§SsY b � MT`�U^CRH
eGH�Y¥UWHGi\Xs��U^CRH"PRYRM¢U\`W¯¥P�SsidH�©�M¢U^C[eGX4XZi b MTYRSVU^H�` � ( � � ! ( � � % �
Û,Û Ì�Y,Z\[\]�[
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(x, y)
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d
e

½�MO�ZPRidH+�$=3O QªMOQOMTYRHGSsi�MTYyUWHGiW]£XZQTSVU^MOXZY[XZY[S_idHG�ZPEQ�Ssi-�siWM b °	��
��¥µ �

X�H)]RidXNe�HGH b ~yc eGXsF_]EPEU^MOYR� U^CRH�SsidH�S Xs�"U^CEH�`dHGe�XZY b ��XZi b H�i�É³XZiWXsYRXZMqe�HGQOQT` � B�X U^CEMT`�HGY b «l~yc
iWH�e�SsQOQTMOYR�"U^CRH-e�XZYR`kU^iWPEe�U^MOXZY_Xs�¹� � �Z��XZi b H�i�É³XZidXZYRXZMNeGHGQOQO`G«¥MOU³MO`³eGQOH�SsidQOc�`WH�HGY(U^C�SVU�|sHGikU^H.g ��MO`³UWCRH-eGH�YyU^HGi
Xs�£U^CRH-e�MTideGQOH�UWC�SVU³e�MTideGPRF(`We�iWMO~tH�`ÀUWCRH»U^idM�SsYE�ZQTH �

� � E«4SsY b ]RidXNe�HGH b MTYE��QOM"MsH�©�MO`WHV« �ªMO`¾U^CEH\e�MTideGPRF(e�HGYyU^H�i
Xs�»UWCRH UWiWMTSsYR�ZQOH � � � E« �+UWC�SVUXs� � � � R«�SsY b �{UWC�SVUXs� � � �  � B�X{eGXsF_]EPEU^H UWCRH_eGMOiWeGPEF_e�HGYyU^H�i+Xs�-S
U^idM�SsYE�ZQTH � � ��� QOH�UW`�PR`WH"U^CRH"H@gE]EiWHG`d`WMOXZYR`
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°�Iyzyµ

`dX+U^CRMO`fe�XNXsi b MOY�SVUWHG`\SsiWH¤e�XZF(]RPEUWH b UWX(~tH

�
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)( � � ! � � 
�
� � ��� ��� �� � °±�sxyµ

�
�


 ( 1 #���� � ��# ��&� ( � � % ! � � 
 ( � � °±�N��µ

�
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)( � � ! � � 
 � � ��
� � 
 � �� � � 
 � � °±�Z�Zµ

�
�


 ��# 1 � � 1 # �� � ! � � 
)( � � °±� 4 µ

È M¢|ZHGY�U^CEH"��XsiWF�PEQ�S+��XZi»U^CEHSViWH�S+Xs��SKU^idM�SsYE�ZQTH � � ��� QOM"MsH
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©ÀH"XZ~EU^SsMTY

�
�
� � % 
 � � � 1 # � � � ��#&% �

� � # ! °±�Z�Zµ

� � � � % 
 � � � 1 # � � � ��#&% �
� #,� ( ��� % ! °±�>#yµ

� � � � % 
 � � � 1 # � � � ��#&% �
� � (���� % � ( � # % ! °±� %Zµ

� � � � % 
 �	� � 1 # � ��� � # % �
� ��� (�� # % � °±�>=yµ

L4MTYRe�H � � � % 
 � � � 1 � � � � � %.«E©ÀHCRS}|sH

� � � % 
 � � � 1 # � � � � #&% �
� � # � ( ��� % � (�� # % °±�szyµ

SVY b CRHGYRe�HPE`WMOYR� ´�¯ � �>=(SsY b ´�¯ � �sz+MOY;´�¯ � I %N«EUWCRH�nlnfmÀ`WC�SV]tH¤��PRYRe.U^MOXZY[e�SsY[~tHq©�idMOUdU^H�Y Ss`

�
�
� � % 
 � ( ��� % � ( ��#&% ! °�#Zxyµ

� � � � % 
 ��� ( � # % ! °�#E��µ
��� � � % 
 � # ! °�#y�Zµ
� � � � % 
 # � ( ��� % ! °�# 4 µ

©�CRMOeuC SsiWH[]RidHGeGMO`WH�QOc9~RMOQTMOYRHGSsi ½�´ `WC�Ss]£H���PRYRe�UWMTXsYR` � B-CRH;Ss~£X}|ZH b HGiWM¢|VSVU^MOXZY9MT`_H�Ss`dMTQ¢c��ZHGYEHGi^SVQTM"VGH b
U^X UWCRH�iWH�e�U^SsYR�ZQOH�°áQOMTYEH�Ssi�UWi^SsYE`d��XZidF SaU^MOXZY Xs�\S `W¯¥P�SViWH}µ@«¶SsY b CRH�YReGH	~RMOQOMTYRHGSsi+MOY¥UWHGid]tXZQTSVUWMTXZY XsY U^CRH
iWH�e�UuSVYR�ZQOHMO`�iWH�SVQTM"VGH b ~yc	U^CEHnfSVU^PEi^SsQ�n\HGMO�ZC¥~tXsi\m�YyUWHGiW]£XZQTSVU^MOXZY �

Û,Û Ì�Y,Z\[\]�[
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��� � ���_�ª����#	��� �a�� ���	� �!� * � ���"�)�
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� `MOU©»Ss`F(HGYyU^MOXZYRH b ~tH.��XZiWHV«�U^CEH � ��� ������� QTMO~Ri^SVidc§©»SV`�PR`dH b U^X;eGXZF(]RPNU^H UWCRH MOYyU^H�iW]£XZQ�SaU^MOXZY �
B-CRH � � � � QOMO~Ri^Ssikc	eGXsY¥U^SsMOYR`\S(Y¥PRF~tH�ifXV� b M¢®tHGiWH�YyUl]�SVidU^` �

� � B-CRH	H�QTH�F_H�YyUuSsikc%]�SsidUKXs�-U^CRH	QOMO~Ri^Ssikc�°¸U^CRH MVHGidYRHGQ�µKeGXZYR`dMT`kU_Xs�\]RiWMOF(MOUWMO|sHs«¶eGXZYR`kUuSsYyUk��`WM"VGH��ZH�XV�
F(H�UWiWMOe+XZ~NjkHGe.U^`_°�]tXZMOYyU^`�« QTMOYRH�`G«�`W]ECRHGidHG`G«,H.U^e � µ§SsY b ]RidH b MOe�SaU^HG`"XZY UWCRHGF °áXsiWMOHGYyUuSVUWMTXsY U^HG`kU¤��XZi
]£XZMTYyUW`G«�MOY¥UWHGid`WHGe.U^MOXZY{UWHG`dUW`G«2H�UWe � µ �

� � B-CRHf`WPR~R`dHG¯¥PRH�Y¥U�]RSsidUÀXs�¹UWCRHlQOMO~Ri^Ssikc(eGXZYyU^SsMTYE`»SY¥PRF~tH�iªXs� `dUuSVY b Ssi b �ZH�XZF(H�U^idMTeGSsQtSsQT�sXZiWM¢U^CRF(`
SsY b[b SVU^S+`dU^idPRe�UWPRiWH�`f`dPReuC SV`\e�XZYy|ZH@g{C¥PRQOQá«�`WF_SsQOQTH�`dUfHGYRe�QTXZ`dMTYE� eGMOiWe�QTH�SsY b UWiWMTSsYR�ZPRQTSVUWMTXZY �

4 � B-CRH�QTSs`dU³]�SVidU³Xs�2U^CEH\QOMO~Ri^SsikcKe�XZYR`WMO`dUW`ÀXV�¹S¤`dPR]R]£XZidU³QOMT~Ei^SsikcK��XZi¾H@gRSVF_]EQTH���XZi¾m � CK«s|4MO`WP�SVQTM"V�SVUWMTXsY
SsY b i^SVY b XZF �ZHGYRH�i^SVUWXZiW` �

TªPRiWidHGYyU^Q¢c�U^CRH"QOMT~Ei^Ssikc	eGXZYyU^SsMTYE`\F_SsMOYRQ¢c[�(SsY b 4 � b MTF(HGYE`WMOXZY�SsQ,XZ~NjkH�e�UW` �
L4XZF(H�euCRSsi^Sse.U^H�iWMO`dU^MOeG`\Xs��U^CRMO`\QTMO~Ri^SVidc�SsidH�O

� � r�XZ~RPR`kU^YRH�`W` �¶� e�XZiWidHGe.U�iWHG`dPRQ¢U-Xs��SsY�SsQO�ZXZidMOUWCRFve�SsY	~£Hq�ZPRSsi^SsYyUWHGH b M¢�,�ZH�XZF(H�U^idMTe¤]EiWH b MTeGSVU^M¢|ZH�`
SsidH»H�|VSsQOP�SVUWH b H.gESse.U^Q¢c�°�F SVY�Ss�ZMOYR�lUWCRH»iWXsPRY b ��Xs®_HGiWidXZiW`�MTY(Sle�XZiWidHGe.U¾©»S�cEµ � B�X b XfU^CRMO`G«�������
euCRXZ`dH SVY�SV]R]RiWXs]RiWMTSVU^H(Y¥PRF~tH�i�U�c4]£H(��Xsi b XZMOYR�;e�XZF(]RPEU^SVU^MOXZYR` � m�U�MO`�SsQO©ªS�c4`e�QTHGSsi¤��XZiq©�CRMOeuC
MOYR]RPEUW`lSsY b ��Xsi»©�CRMTeuC;Y¥PRF�~£HGi�U�c4]tH�`lS+eGXsiWiWH�e�UfiWH�`WPRQ¢U\MT`��ZP�SVi^SsYyU^H�H b �

� �\È HGYRH�i^SsQOMOU�c � B-CRH+PR`dHGiqeuCRXs`WHG`qUWCRH+Ss]E]RiWXZ]EiWMTSVU^HY4PEF�~£HGiqU�c4]tHK��Xsi b XsMTYR�	e�XZF(]RPEU^SVU^MOXZYR` � B-CRMT`
©�MOQTQ b H�]tH�Y b `qXZY�©�CRMOeuC)SsidH�UWCRH]EiWMOXZiWM¢U^MOHG`�«£��XZi�H@gRSVF_]EQTHMO��`d]tH�H b MT`fMTF(]£XZidU^SsYyU�«2eGXZF(]RPNUuSVUWMTXZY
e�SVY;~£H b XZYRH¤©�M¢U^C ��XySVUW`-XZi b XZPR~RQOHG` �

4 � ´ �_eGMOHGYRe.c �-� PRQOUWMT]EQTH"|ZH�iW`WMOXZYR`\Xs��SsY;SsQT�sXZiWM¢U^CRF SsiWH"`dPR]R]RQOMTH b �

½2SsidUWCRHGi b H.UuSsMOQ,SsidH��sMO|sHGY{MOY	U^CRH�������� b X4eGPRF(H�Y¥U^SVU^MOXZY � # 
 �
n\X}©�U^CEH�`kU^H�]R`\��Xsi»U^CRH"MOY¥UWHGid]tXZQTSVUWMTXZY	©�MOQTQ,~£H b HG`deGidMT~£H b �

����� C ����� �&��� # ���FJ �%�&"'���'! �&"$#%�&�'�
� H�U(PR`(eGXsYR`WM b HGi_S)`WH.U(Xs�f]tXZMOYyU^` � 
 �

�
! � � ! ����� ! �
	�MOY&� � � B-CEH	~�Ss`WMOe	U^idM�SsYE�ZPRQTSVU^MOXZY%eGQTSs`W`(Xs�

� � � � MO`ª]RidMTF_SsidMTQ¢c b HG`dMT�sYRH b UWX�idHG]RidHG`WH�YyU»U^CRH\U^idM�SsYE�ZPRQTSVU^MOXZYR`¶Xs� UWCRHf`dH�UªXs��]£XZMTYyUW` � MTY UWCRH\]RQ�SVYRH �

Û,Û Ì�Y,Z\[\]�[
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LNPReuC S"UWiWMTSsYR�ZPRQTSVUWMTXZY_C�Ss`¶Ss`³M¢U^`�|ZH�idUWMTe�HG`ÀUWCRH\]tXZMOYyU^`³Xs� � SVY b M¢U^` b XZF_SsMOY_eGX}|ZH�iW`³U^CRH\eGXZYy|sH.g C¥PRQTQ2Xs�
� � m�U-eGSsY	~tHf|NMOH�©ÀH b Ss`-SK]EQ�SsYRSsiª]�SVidU^M¢U^MOXZY	Xs�,UWCRHq]RQTSsYRHl©�CEXZ`WH¤~£XZPRY b H b �áSseGH�`�SsiWH\U^idM�SsYE�ZPRQTSsi-SsY b
eGX}|ZH�ifUWCRHe�XZYy|ZH@g C¥PRQOQ,Xs� � � B-CRH�`WMOYR�ZQOH�PRY¥~£XZPRY b H b �áSse�H�XV��U^CEMT`f]�SsidUWMOUWMTXsY;MO`\UWCRH�eGXZF(]RQOHGF(HGYyU^Ssidc
Xs� UWCRHfe�XZYy|ZH@g	C¥PRQOQtXs� � ��� |ZH�idU^H@g�eGSsQOQTH b MTYN¡�YRM¢U^Hf|sHGikU^H.g MO`»S bRb H b UWXUWCRHfUWiWMTSsYR�ZPRQTSVUWMTXZY S�¡Re�U^M¢U^MOXZPR`
|ZH�idU^H@gt«�SsY b H�SseuC e�XZYy|ZH@g C¥PRQOQ³H b �ZH SsMOF(`U^X;SsY�MTYE¡RYRMOUWH_�áSVeGH_C�S�|NMOYR�)SV`�UWCRMTi b |sHGidUWH.g�U^CEH MOYE¡�YRM¢U^H
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/
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)( � m�Y[XsU^CRH�i-©ªXZi b `G«�UWCRH"]tXZMOYyUfSs`W`dXNe�M�SVUWH b ©�MOUWC����
MTYyUWHGiW]£XZQTSVU^H�`\©�M¢U^C[M¢U^`WH�QO�¾SsY b ~yc�´�¯ � 4 4 U^CEH�MOYyU^H�iW]£XZQ�SaU^MOXZY�MT`�HG¯¥P�SVQ,UWX+U^CRH"PRYRM¢U�c�°±½�MT� � � 4 µ �
B�X¤`WXsQO|sH�UWCRMO`¶]EiWXZ~RQOHGF·SqYRH�© 	��$�N!�	 U^iWMTSsYR�sPRQ�SaU^MOXZY+MT`�e�XZYR`kU^iWPEe�U^H b ©�CEHGiWH�XZYEQOcU^CRH-]£XZMOY¥UW`�U^C�SVU�SsiWH

U^CRH-MOYRe�M b H�YyU�|ZHGikU^MOeGH�`³UWX � ��MOY(UWCRHªUWiWMTSsYR�ZPRQTSVUWMTXZYKSsiWH»MOYR`dHGidUWH b � L4Xq©ªH�SsidH»MOY¥UWiWX b PRe�MTYR�"SqYEH�©9eGXZYRe�HG]EU
MTY UWCRH ������� QOMO~Ri^SsikcZ«¾UWCRH�eGMOiWe�PRQTSVU^XZid` ��È MO|sHGY%S;|sHGidUWH.g �§M¢U+MO`K]tXs`W`WMO~RQOH�U^X b HGeGQTSsidH	S eGMOiWe�PRQ�SaU^XZi
� � � �"U^C�SaUqMO`¤�ZXZMOYR� U^X eGMOiWeGPEQ�SVUWHKU^CRidXZPR�ZC;U^CRH�|sHGikU^MOeGHG`"Xs�³UWCRH�U^idM�SVYR�ZPRQTSVU^MOXZY MOYRe�M b H�YyU¤U^X � � ½�MO� � �N�
]RiWX}|4M b HG`¶SsYKH@gESsF(]RQTH»©�CEHGiWH �t©�MTQOQE~£H»MOY¥UWHGid]tXZQTSVUWH b ©�MOUWC+MOUW`¾YRH�MT�ZC¥~£XZiW` � � LNXq��iWXsF�UWCRHªUWiWMTSsYR�ZPRQTSVUWMTXZY
�,��SsYRXsUWCRHGi�U^idM�SVYR�ZPRQTSVU^MOXZY_e�SsQOQOH b QOXNeGSsQRU^idM�SVYR�ZPRQTSVU^MOXZY_MT`¶~RPRMOQ¢U»SsY b U^CEHGY UWCRH\MTYyU^H�iW]£XZQTSVU^MOXZY U^S�MsH�`À]RSsidU
SseGe�XZi b MTYR�(U^X+UWCRH"eGXZYR`kU^idPRe�UWMTXZY b HG`deGidMT~£H b MTY;½�MO� � �Z� �
L4X(UWCRH"`dUWHG]R`���XZi»U^CEH�MOYyU^H�iW]£XZQ�SaU^MOXZY{SViWH¤`WPEF_F_SsikcZH b Ss`-��XZQOQTX}©�`(O
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C�S b U^X(~£H b XZYRH"MTY �����)UWXNX �³� XVU^`-Xs��S b |VSsYyUuSV�ZHG`-©ÀHGiWH"��XZPRY b ~yc b XsMTYR�(U^CEMT` �
²fPRH»U^XqUWCRH»XZ~NjkH�e�U³XZidMTH�YyUuSVUWH b eGXZYEeGHG]NUÀMOYyU^idX b PEeGH b ~yc �����	SsY+XZ~4jkHGe�U³eGSsY(C�S�|ZH b M¢®tHGiWH�YyUÀPEYRMT¯¥PRH

euC�SsiWSse�UWHGiWMO`dUWMTe�`\UWC�SVU b M¢®tHGiWH�YyU^MTSVU^H"M¢U»��iWXZF U^CRH¤idHG`kU � ½�XZiªH@gRSVF_]EQTH¤U^CEH"|sHGikU^MOeGHG`�MOY	U^CRHqUWiWMTSsYR�ZPRQTSVUWMTXZY
SsiWH	Xs~NjkHGe.U^` SsY b H�SseuC�Xs��U^CEHG`WH	|sHGidUWMTe�HG` iWHG]EiWHG`dHGYyU^` S b MO`WeGidH�U_HGQOHGF(H�Y¥U Xs��U^CEH[e�XZYyU^MOY¥PRXZPR`(F(H b MTS �
B-C�SVU�F(H�SVYR`-U^C�SVUªU^CRHq|sHGidUWMTe�HG`\C�S�|ZH¤]RCyc4`WMOe�SVQ�euCRSsi^Sse.U^H�iWMO`dU^MOeG`\QOM MVH¤]RiWH�`W`WPEiWHs« b H�YR`WM¢U�cZ«�|sHGQOXNe�MOU�cs«RU^HGFK�
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½�MO�ZPRidH 4 x3O¶LNXZQOPEUWMTXZY���XZi»UWCRH�nlnfmÀ`WeuCRH�F(H �

B-CEH�`dXZQOPEU^MOXZYR`fSsiWH¤e�XZF(]�SsidH b MTY�U^CRH�½�MO� � 4 � �
� `l©ÀH+e�SsY)`dHGH+MOY§½�MT� � 4 �KU^CEHKiWH�`WPRQ¢U^`q��XZi\U^CRHKnlnfmfSsY b U^CRHK¡�YEMOUWH b M¢®¹H�iWHGYEeGH+`WeuCEHGF(HG`�X}|ZHGidQ�SV]

SsY b U^CRH�¡�YRM¢U^H�H�QTH�F_H�YyU»`WXsQTPEUWMTXsY b M¢®¹H�iW`���iWXsF·U^CRH�XsUWCRHGid` � B-CRH\eGPNU¶UWC�SVU³©ÀHfeGSsY `dHGH�©»SV`ÀF_S b HfSsQOXZYR�
U^CRH¤UWi^SsYR`k|ZH�iW`^SVQ�QOMOYRH`dCRX}©�Y;MOY�U^CRH¤¡��ZPEiWH � TªXZF(]�SViWMOYR�_UWCRH�Ss]R]RidX�gEMOF_SVU^MOXZY�©ªH b H	� YEH�UWCRH¤YRXZidF

2 2 , 2 2 � 
 	 � � 2 , 2
©�CRHGidH , MO`ÀUWCRH\`WXZQOPEU^MOXZY_|ZHGe.U^XZi � ²lXZMOYR�UWCRMO`¶��XZi³U^CEHlnfnfm�SsY b UWCRHf¡�YEMOUWHfH�QTH�F_H�YyU»F(H�UWCRX b ©ªHfXZ~EU^SsMTY
U^CRH"]£XZiWe�HGYyU^PRSsQ b MO®tHGidHGYRe�H~£H�U�©ÀHGH�Y;UWCRH"`WXZQOPEU^MOXZYR`\O

2 2 , ���+2 2 �2 2 , 2 2 � �
( . .�
�� � � ��� °áz =yµ

©�CRHGidH , iWH�]RiWH�`WHGYyUfU^CRH"`WXsQTPEUWMTXsY[��XZi»UWCRH¤¡�YRM¢U^H"HGQOHGF(H�Y¥UlF(H�U^CEX b SsY b � MO`�U^CRH"`WXsQTPEUWMTXsY[��XZi»UWCRH�nln\m
Ss]R]RidX�gEMOF_SVU^MOXZY �
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m�Y U^CRMO`qeGSs`WHKUWCRH�¡�YRM¢U^H b MO®tHGidHGYRe�H+`WeuCRH�F(H_eGSsY)YRXsUl~tHKSs]R]RQOMTH b SsY b UWCRHGidH���XZidH+nln\mfSVY b ½¾´ � XZYRQ¢c
SsiWH�e�XZF(]�SsiWH b � B-CRH b MO`We�iWH�UWM VGSVU^MOXZY MT`³`WCEX�©�Y MTY ½�MO� � 4 � � m�Y+U^CRMO`³¡��ZPRidH�©ÀH�e�SsY SsQO`WX�`WH�H\UWCRH-É³XZiWXZYEXZM
b MTSs�Zi^SVF[«�YEXsU�XZYRQ¢c�U^CEH"UWiWMTSsYR�ZPEQ�SVUWMTXsY �

½�MO�ZPRiWH 4 �,O\LNH�eGXZY b F(HG`dC)PR`WH b U^X�`dXZQO|sHKU^CRHKh�XZMO`W`dXZY§]RiWXZ~EQTH�F MOY{U^CEHK`W¯¥P�SsidH b XZF_SsMOY � n\PRF�~£HGi¤Xs�
YRX b HG`$0+��zy�>#E«RY¥PRF~tH�ifXV��H�QTH�F_H�YyU^` 4 #ZzZx �

Û,Û Ì�Y,Z\[\]�[
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½�MT�ZPEiWH 4 4 O¶L4XZQTPNU^MOXZYR`-��XZi»U^CEH�`d¯¥P�SsiWH�PR`dMTYR� S+U^iWMTSsYR�sPRQ�SaU^H b F(HG`dC � TªXZF(]�Ssi^SViWMO`WXZY �

� �ySsMOY[©ÀH�eGSsY{`dHGH�U^C�SVU\U^CEH�nfnfm»`dXZQTPNU^MOXZY eGXs]RMTH�`fUWCRH�¡RYRMOUWHH�QTH�F(HGYyU¤`WXsQTPEUWMTXsY SsY b U^CRH"|VSsQOPRH�Xs�
U^CRH"]£XZiWe�HGYyU^PRSsQ b MO®tHGidHGYRe�HMOY	U^CRMO`\e�Ss`dH�MO`

2 2 , ���+2 2 �2 2 , 2 2 � �
( . .�
 ( � ��� � °ázZzyµ

B-CRH�`dXZQTPNU^MOXZYR`���XZi�U^CRMO`K�ZH�XZF(H�UWidc¿SsiWH H�|ZH�Y eGQOXZ`WH�i�U^CRSsY MTY�U^CRH�eGSs`WH Xs�»U^CEH�HG¯¥PRM���`d]�SseGH b `W¯¥P�SsidH b �
Cq~¥|4MOXZPR`dQOc)UWCRH+`WXZQOPEUWMTXZY§C�SV`¤~tH�HGY§MTF(]RidX}|ZH b Ss`qU^CEH+Y4PEF�~£HGi"Xs�¶]tXsMTYyU^`¤PE`WH b ��XZilUWCRH+MOY¥UWHGid]tXZQTSVUWMTXZY
YRX}©¬MO`��ZiWHGSVU^H�i � B-CRMO`fF(HGSsYR`-U^C�SaU-U^CRH"`WPE]R]tXsidUfSVU�H�SVeuC;]£XZMOY¥U�MO`�`WF_SsQOQTH�i � m�Y�¡��ZPRidH½�MT� � 4 IK©ªH�e�SsY
`WH�H_UWCRH_SsiWHGS�XV�ªU^CEH_MOYyU^H�iW`WH�e�UWMTXZY�Xs�¶U^CRH(eGMOiWe�PRF(eGMOiWe�QTH�`G«�UWC�SVU"MO`SVe�U^PRSsQTQ¢c)U^CEH_`dPR]R]£XZidU"��XZiqUWCRH_nln\m
F(H�U^CEX b � m�Y�UWCRMT`À¡��ZPRidHlU^CRHleGXZQOXZi»MOY b MOe�SVUWHG`»UWCRH¤SsidH�S��XZi¶U^CRHl`WPR]R]£XZikU-MTY	HGSseuC�]tXsMTYyU � m�Y�UWCRHqeGSs`WH¤Xs�
SsY[HG¯¥PRM���`W]RSseGH b ]RidXZ~RQOHGF UWCRH�SsiWHGS_MO`-U^CRH"`^SVF_H¤��XZi-H.|ZH�idc�]£XZMTYyU �
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B-CRMO`¶eGSs`WH�eGSsY(~tH-`dHGHGY_MOY(½�MT� � 4 � � m�Y_UWCRMO`�e�Ss`dH�S"idH�¡�YEHGF(HGYyU¶C�Ss`³~£HGHGY b XsYRH-MTY+UWCRH VGXZYEH-Xs�¹�si^S b MOHGYyU
euC�SsYR�sHG` �
B-CEH�idHG`dPRQOUW`\��Xsi»U^CRMO`�e�Ss`dH�SsidH¤eGXZF(]�SViWH b MOY{½�MO� � 4 # �
� �ySsMOY)©ªH(�ZH.U¤U^C�SVU¤UWCRHKU�©ÀX;F(H�UWCRX b `"QTX4X M SVQTM"MsH_SsY b UWC�SVU¤U^CEH nfnfm\F(H�U^CEX b eGXZ]EMTH�`"UWCRHK¡�YRM¢U^H

HGQOHGF(HGYyUÀF(H�U^CEX b � B-CRH-|sSVQTPRH�Xs�£U^CEH b MO®tHGidHGYRe�Hf~£H�U�©ÀHGH�Y UWCRH-U�©ªX�F(H�U^CEX b `���XZi¾UWCRMO`�e�Ss`dHlSsY b SV]R]RQOMTYR�
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½�MT�sPRiWH 4 I3O¶LNPR]R]£XZidU���XZi»UWCRH�nln\mÀF(H�UWCRX b

½�MT�ZPEiWH 4 �,O¶L4¯4PRSsiWH b iWH.¡�YRH b F(HG`dC � nfPRF~tH�ifXs��YRX b HG`"�Z�GI¥�N«RY¥PRF~tH�ifXs��HGQOHGF(H�Y¥UW`q�s�sxy� �

Û,Û Ì�Y,Z\[\]�[
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½�MT�ZPEiWH 4 #3O³L4XZQTPNU^MOXZYR`���XZi»U^CRH"`d¯4PRSsiWH"PR`dMTYR� S+U^iWMTSsYR�sPRQ�SaU^H b idH�¡�YRH b F(HG`dC � TªXZF(]�Ssi^SViWMO`WXZY �

U^CRH"YRXsiWF b H.¡�YRH b Ss~£X}|ZH"MT` 2 2 , ���+2 2 �2 2 , 2 2 � �
( . .�
�� � � ��� °k��xZxyµ

� `»©ÀH¤e�SsY	`dHGH¤MOY�U^CRMO`-e�SV`WHs«NU^CRH¤`dXZQTPNU^MOXZYR` b M¢®¹H�i-SK~RM¢U-F(XZiWHlYRX}©"«R~RPEU-UWCRMT`ªiWHG`dPRQ¢U-©»Ss`-H@gN]tH�e�U^H b SV`G«
H�|sHGY	©�CRHGY	©ÀHqC�S�|ZH"SiWH�¡RYRHGF(HGYyU�XZY U^CRHqe�HGYyU^H�iªU^CEHqY¥PRF�~£HGi-Xs�,YEX b H�`»C�Ss` b HGe�iWHGSs`WH b e�XZF(]�SsidH b U^X
U^CRH�XsUWCRHGi³eGSs`WH\~RPEU¶M¢UÀMO`³`dUWMTQOQ�~tH.UWUWHGi�U^C�SVY_UWCRH-¡�iW`kUÀidHGe.UuSsYR�sPRQ�SVi¶�siWM b � B-CRMO`ÀF(HGSsYR`³U^C�SVU�UWCRH�F(H�U^CEX b `
SsiWH+e�XZYy|ZH�iW�ZMOYR�	U^X�S |VSsQOPRH(SsY b UWC�SVU"SV`qF�PReuC�Ss`q©ÀH+iWH.¡�YRHKU^CEH+F_H�`WC)U^CEH+`WXZQOPEU^MOXZYR`q©�MOQOQ¾iWH�`WHGF~RQOH
H�|sHGY�F(XZiWHV«NQOM MVHqMOY U^CRHlQ�Ss`kU»H@gRSVF_]EQTHV«EeGXsY¥|sHGid�ZMTYE�(UWXUWCRHlH@gRSVe�U-`dXZQTPNU^MOXZY � m�Y UWCRMT`À�ZHGXsF_H.U^ikc ©ÀHqC�S�|ZH
S ©�M b HGiq|VSsiWMTSVUWH b iWSsYR�ZHKXV�ªSViWH�SV`l��XZifUWCRHK`dPR]R]£XZidUq��XsilU^CRHKnlnfm\Ss]E]RiWX�gNMTF_SVUWMTXsY � m��¶©ÀH+QOXNX M[SVUlU^CRH
½�MO� � 4 % ©ªH+eGSsY§`WHGHKUWC�SVU¤UWCRH+SsidH�S	MTY UWCRH+eGH�YyU^HGi"Xs�³UWCRHKF(HG`dC «�©�CRHGidH_M¢Uq©ªSs`¤iWH.¡�YRH b «,C�Ss`"S�QOX�©ÀHGi
|VSsQTPEH�U^C�SVY HGQO`d©�CRH�iWHV«,UWCRHGidH���XZidHKF(XZiWH�SseGe�PRi^SaU^H�|VSsQOPRHG`�«¹��XZi\U^CRHKMOYyU^H�iW]£XZQ�SaU^MOXZY)SsidH�H.gN]£HGe.U^H b SVUfU^CRH
eGH�Y¥UWHGi\Xs��U^CRH"`W¯¥P�SViWHs«�©�CRMOeuC{MO`\SsQO`WX_`WXZF(H�UWCRMOYR� Xs~¥|4MOXZPR` �

���  5 �����%����� � "$#%� � � ��� " � A �5�&� ��#%��� � �%� � � � � � � # ��� � ����� # � A �&� � ���'#
G	� # ���
	 "'� 	 # ���F:;: � � � # ���
	 ��� " : ������ �=E������ � # � �

m�Y[UWCRH"]RiWH�`WH�Y¥Uf`WH�e�UWMTXZY[©ªH�`WXsQO|sH�SsY�H�QTQOMT]NU^MOe]RidXZ~RQOHGF MOY;S(YEX V(V�QTH��ZHGXsF_H.U^ikc �
m�Y;SKU�©ªXa� b MOF(HGYR`dMTXZYRSsQ�`kU^HGS b cZ«2MOYReGXsF_]EiWHG`d`WMO~RQOHKSsY b MOiWiWXVUuSVUWMTXZYRSsQ ��X}©"«£S_`kU^idH�SsF+��PRYRe.U^MOXZY{eGSsY[~tH

b H�¡RYRH b SV`ªS"F(H�Ss`dPRiWH\Xs�¹UWCRH�|ZXZQOPRF(H ��X}© iWSVU^H�Xs� ��PRM b ~£H�U�©ÀHGH�Y	S�]RSsMTi¶Xs�¹`dU^idH�SsF(QOMTYEHG` � L¥U^iWHGSsF(QTMOYRH�`
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cubo_tri2_pn.desc

½�MT�sPRiWH 4 % O¶LNPR]R]£XZidU���XZi»UWCRH�nln\mÀF(H�UWCRX b

SsiWH b H.¡�YRH b ~¥cqjkXsMTYRMOYR��S�e�XZYyU^MOY4PEXZPR`ªQOMOYRHfXV� ]£XZMTYyUW`ªMOY_UWCRH �RX�© ¡�HGQ b ~yc+��XZQOQTX}©�MOYR�UWCRHfQOX4e�SsQR|sHGQOXNe�MOU�c
|ZH�e�U^Xsi �
L¥U^iWHGSsF(QTMOYRH�`¤C�S�|ZH(S e�XZYR`dU^SsYyU¤|VSsQTPEHKXs�³`dUWiWHGSsF+��PRYRe�UWMTXsY�`dMTYEeGHs«�~yc[U^CRH�MTi b H�¡�YEMOUWMTXZY¹«,SsQTQ,U^CEH ��X}©

F�PR`kU»~£Hf]RSsi^SsQOQOHGQ2U^X"U^CRH\`dUWiWH�SVF_QOMOYRHG` � n\X ��X}©�e�iWXZ`d`WHG`À`dUWiWH�SVF_QOMOYRHG` � ½�XZi�U�©ÀXV� b MTF(HGYE`WMOXZY�SsQá«RMOY¥|4MO`We�M b «
MTYEeGXZF(]RidHG`W`dMT~EQTH ��X}©�SsY b eGXsY¥UWMTY¥PRM¢U�c%F_S�MsH�`_UWCRH�QTX4e�SVQ»]RiWX b PRe.U_Xs� b MT`kUuSsYRe�H;~£H�U�©ÀHGH�Y `kU^iWHGSsF(QTMOYRH�`
SsY b |ZHGQOX4eGM¢U�c S§eGXsYR`dU^SsYyU � B-C¥PR`(U^CRH�|ZH�QTX4eGM¢U^MOHG` MTY S �RX�© ¡�HGQ b eGSsY ~£H	��XZPRY b ~¥c b MO®tHGidHGYRe�M�SVUWMTYE�
`dUWiWH�SVF(��PEYRe�UWMTXZY[©�MOUWC;idHG`d]tH�e�U\U^X+U^CRH ��X}©¦¡�HGQ b e�XNXZi b MOY�SVU^H�`-c�SsY b g �

, 
 )��) # � � � � 
)� )��) �
©�CEHGiWH , MO`[UWCRH¿CRXsiWM"VGXZYyUuSVQ ° �R� b MOiWH�e�UWMTXZY�µ�e�XZF(]tXZYEHGYyU Xs��|ZHGQOX4eGM¢U�c�SVY b � MO`[UWCRH§|ZHGikU^MOe�SsQ�°�#y�

b MOiWHGe.U^MOXZY2µ"eGXZF(]£XZYRHGYyU � m�Yy|4MT`deGM b «³MTYEeGXZF(]RidHG`W`dMT~EQTH ��PEM b �RX�©vMO`�eGSsQOQTH b QTMOYRHGSsi�]£XsU^H�YyU^MTSsQ ��X}© � B-CRH
�ZX}|ZH�iWYRMOYR�KH�¯4PRSVU^MOXZYR`¶��XZi³QTMOYRH�SViÀ]£XsU^H�YyU^MTSsQ ��X}©�SsiWH\eGXsYR`WH�id|VSVU^MOXZY�XV� F_Ss`W`ÀSsY b U^CRH\iWH�¯¥PRMTidHGF(HGYyU»UWC�SVU
U^CRH ��X}©�~tH"MOiWiWXVUuSVUWMTXZYRSsQ � É³XsidU^MOeGM¢U�c	FPR`dUf~tH V�HGiWX(�ZH�YRHGiWSsQOQOc�MOY[UWCRH ��X}©�¡�H�Q b¹�

) ,) � 1
) �
) # 
 .

��
 ) ,) # � ) �) � 
 .

Û,Û Ì�Y,Z\[\]�[
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B-CRHqe�XZYR`WH�id|VSVUWMTXZY	XV��F_Ss`W`"°�eGXZYyUWMTY¥PRM¢U�cEµªHG¯¥P�SVUWMTXZY	eGSsY�~£HlidH.��©�idMOUdU^H�Y	MTY UWHGidF_`ªXs� |ZH�QTX4eGM¢U�c�]£XsUWHGYyU^MTSsQ

, 
 ) �) � � � � � 
 ) �) #
UWX�]RidX b PReGHlSsY�H�SV`WMOQOc_`WXsQO|sH b `WH�eGXZY b XZi b H�iª]�SVidU^MTSsQ b M¢®¹H�iWHGYyUWM�SsQ£HG¯¥P�SaU^MOXZY «NUWCRH � Ss]EQ�Sse�HlH�¯4PRSVU^MOXZY �

� Q¢U^H�iWY�SVUWMO|sHGQ¢cZ«2U^CRH¤e�XZY b M¢U^MOXZY[Xs��MTidiWXsU^SVU^MOXZY�SVQ ��X}©�eGSsY[~tH¤PR`dH b ©�MOUWC[UWCRH"P «E|�|sHGQOXNe�MOU�c�e�XZF(]tXsYRHGYyU^`
~tH�MTYE�	iWHG]EQ�Sse�H b ~yc[U^CRH+SV~tX}|ZH�H.gN]RiWH�`W`dMTXZYE`�MOY `kU^iWHGSsF+��PRYRe.U^MOXZY)�Zi^S b MTH�YyU � B-CRMO`q]RidX b PReGH�`"S � Ss]RQTSseGH
HG¯¥P�SVUWMTXsY�MOY�UWHGidF_`"Xs�À`dUWiWHGSsF+��PRYRe�UWMTXsY � B-CRMO`XZikU^CRXs�ZXZY�SsQ�`WH.UXV�ÀH�¯¥P�SVU^MOXZYR`��ZX}|ZH�iWYR`"U^CEH+~tH�C�S�|NMOXZPRi
Xs��MTYy|4MT`deGM b «£MTYRe�XZF(]RiWH�`W`dMT~RQOH �RX�©"«2XsUWCRHGik©�MT`dH/M¥YRX}©�Y{Ss`-QTMOYRHGSsi�]tXsUWHGYyU^MTSsQ ��X}© �

) � �
) � � 1

) � �
) # � 
 . � � � � � � ) � �) � � 1 ) � �) # � 
 . °k��xE��µ

B-CEMT`fMT`\U^CRHHG¯¥P�SVUWMTXZY;U^C�SVU\©�MOQTQ�~tH`WXZQ¢|ZH b MTY{S �ZH�XZF(H�UWidc[`WCRX}©ÀH b MOY ½�MO� � � % � X�H©�MOQTQ�PR`dHU�©ÀX
b M¢®¹H�iWHGYyUfF(HG`WCEHG`G«2©�CRH�iWH"F(XZiWH"]£XZMTYyUW`fSViWH"�ZXZMOYR�+U^X(~£HS bRb H b U^X+UWCRH"`WHGe�XZY b F_H�`WC �


� ���� K ���a��� � Â �@ ��� Â Ç )�Æ � �$ Â �-�.��� Æ0/ � �¿�E��� Æ �

X¿He�SsY;`WH�HU^CEMT`fF_H�`WC MOY ½�MT� � 4 = � m�Y[U^CRMO` b XsF SVMTY[U^CRHiWMO�ZCyUlH�¯4PRSVU^MOXZY{XV�³´�¯4` � �}xE��MT`\`WXZQ¢|ZH b � X¿H

½�MO�ZPRiWH 4 =,O È HGXsF_H.U^ikc�Xs��UWCRH�F_H�`WC;PR`WH b U^X_eGXsF_]EPEU^H"U^CRH�MOY¥UWHGid]tXZQTSVUWMTXZY � n\PRF�~£HGi\Xs��YRX b HG` 0K��IZz #E«
Y¥PRF�~£HGi\Xs��HGQOHGF(HGYyU^`q� %>=y� �

eGXZF(]�SViWHfUWCRHlidHG`dPRQOUW`»MOY	S`dMTF(MOQ�Ssi¶©»S�c_U^C�SaUªM¢Uª©ªSs` b XZYRHl~£H���XsiWH ��� YRH.©�YRXZiWFvPR`dH b UWXKeGXsF_]RSsiWH\U^CRH
`WXZQOPEUWMTXZY�|ZH�e�UWXZiW`�©�MTQOQ,~tH b H�¡�YRH b Ss`\O

2 2 , 2 2 � 
 � �- ' 1 � ,
� ����
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©�CRHGidH � MO`¤U^CRHK|sHGe.U^XZi b MOF(HGYR`dMTXZY¿SsY b , 
 � �O� B-CRH(idHG`WPEQOUW`���XZifU^CRMO`"e�Ss`dH SViWH+`WCEX�©�Y�MTY�½�MO� � 4 z �
QªXsUWC)iWHG`dPRQ¢U^`¤SsidHK`WPE]tH�iWMOF_]£XZ`dH b U^X�`dCRX}© UWCRHGMOiq`dMTF(MOQ�SsidMOU�c � ´¾|sSVQTP�SaU^MOYR��U^CRH�YRXZiWF b H�`We�iWMO~tH b SV~tX}|ZH
©ªH��ZH.U

2 2 , ����2 2 � 
�. � . � ( (

©�CRHGidH �{MT`¤U^CEH_|sHGe�UWXZi�`WXZQOPEU^MOXZY§��XZiqU^CEH nfnfmqF(H.U^CRX b SVY b , MT`"U^CEH(|sHGe.U^XZi�`WXZQOPEUWMTXZY§��XZiqUWCRH ½�´ �
SsY b 2 2 , 2 2 � 
 2 2 �+2 2 � 
)( �O�

nozzle_tri1_ef.desc

nozzle_tri1_pn.desc

½�MO�ZPRidH 4 z3O¶L4U^idH�SsF QTMOYRHG`���XZi»UWCRH¤YRX V\VGQOH]RidXZ~RQOHGF �

½�XZi"S�F(XZiWH b H.UuSsMOQTH b e�XZF(]�SsiWMO`WXsY S�eGiWXs`W`�`WHGe.U^MOXZY¿e�PEUC�Ss`�F S b H_SsQTXsYR�[UWCRH b XZF_SsMOY�`dCRX}©�Y MTY
½�MO� � Iyx �
B-CEH�`WPE]R]tXsidU¤SViWH�S Xs�¾U^CEH�eGMOiWe�PRF(eGMOiWe�QTH�`�PE`WH b ��Xsi\UWCRH�MOYyU^HGid]tXsQ�SVUWMTXsY XZY HGSseuC)]tXsMTYyUfMT`q`dCRX}©�Y)MTY

½�MO� � IR� � B-CRMO`\SsiWHGS b HG]£HGY b `fXZY	UWCRH¤iWH.¡�YRHGF(H�Y¥UlXs�,U^CRH"F(HG`dC[UWCRHGidH���XZi\SKF(XZidHSVeGeGPEi^SVUWH�idHG`dPRQOUW`\SsiWH
H.gN]£HGe�UWH b ©�CEHGiWH¤UWCRH"`WPR]R]£XZikUlSViWH�S(MO`\`dF_SsQTQOHGi �

Û,Û Ì�Y,Z\[\]�[



%sx � !���+ � � �������
	 �N)

nozzle_tri2_pn.desc
nozzle_tri1_ef

-0.25 -0.125 0 0.125 0.25

-0.2

0.15

0.5

0.85

1.2
nozzle_tri1_pn

-0.25 -0.125 0 0.125 0.25

-0.2

0.15

0.5

0.85

1.2

½�MT�ZPEiWH"Iyx3O TªXZ]RSsiWMO`WXZYE`\MOY;S(F(M bRb QOH]£HGid]tH�Y b MOeGPRQTSsi\`WH�e�U^MOXZYR`\Xs��U^CRH b XsF SVMTY �

nozzle_tri1_pn.desc

½�MT�ZPEiWH"IR� O¶LNPE]R]tXsidU�PR`dH b MOY�U^CRH�nln\mªF(X b HGQOMTYE� Xs� � Ss]RQTSseGMTSsY �

ÜNM�Û�Ü�ß
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� YRXsUWCRHGi-¡��ZPEiWH¤MOY b MOe�SVUWHG` b MO®tHGidHGYRe�H�Xs��U^CEH"U�©ÀX_`WXZQOPEU^MOXZYR`

� 
 2 , ���+2
©�CRHGidH ��MT`-UWCRH b MO®tHGidHGYRe�H~£H�U�©ÀHGH�Y{U^CEH�`dXZQOPEU^MOXZYR` � B-CEMT`�|VSsQTPEH�MO`�]RQOXsUWUWH b MTY[½�MO� � I¥� �

|U-V|,  min = 0,  max = 0.003033

½�MO�ZPRiWH"I¥� O³²lMO®tHGidHGYRe�H~£H�U�©ÀHGH�Y{U^CEHSV]R]RiWX�gNMOF SaU^MOXZY;~yc�½�´ � SsY b U^CEHSV]R]RiWX�gNMOF SaU^MOXZY;~yc[nfnfm �


� �� � �¹Â � Æ � Ç � Â �  ��� Â Ç )ºÆ � �� Â �-�.��� Æ0/ � �¿�E�$� Æ �

B-CRH"F(HG`WC�PR`dH b MOY�UWCRMO`-e�Ss`dH¤MT`-]RQOXsUdU^H b MOY[½�MO� � I 4 ��� `»©ªH¤eGSsY�`WH�Hs«�SKidH�¡�YRH�F(HGYyU�©»Ss`�F_S b HlXZY	U^CRH
SsiWHGSs`"eGQOXZ`WH�i¤U^X	U^CRH(H�Y b `"Xs�¶U^CRH(YRX V\VGQOH � m�Y§U^CRMO` b XZF_SsMOY «�´�¯ � ��xE�+©»Ss`"`dXZQO|sH b � X�H(eGXZF(]�SsidH+U^CRH
iWH�`WPRQ¢U^`\PR`WMOYR�(U^CRH"`WSsF(HYRXsiWF b H�¡�YRH b Ss~£X}|ZH �

2 2 , ����2 2 � 
�. � . ��� �
©�CRHGidH �KMO`³U^CRH�|ZH�e�U^Xsiª`WXsQTPEUWMTXsY ��XZi�U^CEHlnfnfm¾F(H�UWCRX b SsY b , MO`¶UWCRH\|sHGe.U^XZi¶`WXZQOPEUWMTXZY_��XZi³U^CRHf½¾´ ���¥� `
©ªH¤eGSsY�`WH�Hs«�SsY b SV`ª©ªH¤H@gN]tH�e�U^H b UWX+`WH�Hs«R~£XsU^C	`dXZQOPEU^MOXZYR`-�ZH.U-eGQOXZ`dHGi»©�CRH�Y[UWCRHqF(HG`dC;MO`»iWH.¡�YRH b � m�U�MT`

Û,Û Ì�Y,Z\[\]�[
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½�MO�ZPRiWH)I 4 O È HGXZF(H.U^idc Xs�"U^CRH)F(H�`WC¨PR`WH b UWX eGXZF(]RPEUWH)U^CRH)MOYyU^HGid]tXsQ�SVUWMTXsY � QªXVU^CU^CEH�²fHGQTSsPRY�S�c
U^idM�SsYE�ZPRQTSVU^MOXZYSVY b UWCRH[É³XsiWXZYRXsM b M�Ss�si^SsF SViWH[`WCRX}©�Y � nfPEF�~£HGi XV�¤YRX b HG`$0+��z = #E«ÀY4PEF�~£HGi XV�¤HGQOH.�
F(HGYyU^`$0 4 %Z�sx �

H.gN]£HGe�UWH b U^CRSVU¤Ss`fU^CRHF_H�`WC§MO`liWH.¡�YRH b «¹U^CEHKeGQOXZ`WH�ilU^CEHK`WXZQOPEUWMTXZYE`¤SsiWH�SsY b H.|ZH�Y¥UWP�SsQOQOc{U^CRH`WXZQOPEU^MOXZYR`
eGXZYy|sHGiW�sHU^X+UWCRH"H.gESse�U\`dXZQTPNU^MOXZY �
B-CEHqiWH�`WPRQ¢U^`»��XZiÀU^CRMO`»e�SV`WH"SsidHl`WCEX�©�Y[MOY�½�MT� � IZI � QÀXsU^C	idHG`WPEQOUW`�SsiWHq`dPR]£HGiWMOF(]tXs`WH b UWX+`WCRX}©¨U^CRH�MTi

`WMOF(MTQTSsiWM¢U�c �
m�Y;½�MO� � I¥�+S+U^iWSsYR`d|sHGid`^SsQ,`WH�e�UWMTXZY;eGPEU�MO`\`WCRX}©�Y;SsY b Ss�ySsMOY	U^CRH"`WXsQTPEUWMTXsYR`\SsiWH"`WPE]tH�iWMOF_]£XZ`dH b �
B-CEHK`WPR]E]tXZikU¤SsidH�S XV�¾U^CRHeGMOiWe�PRF(eGMOiWeGQOHG`"PR`dH b ��XZi\U^CRHMTYyUWHGiW]£XZQTSVU^MOXZY{©�M¢U^C§S_F(XZiWHKidH�¡�YEH b F(HG`dC

MT`�`dCRX}©�Y{MOY{½�MO� � I�# �
� QTSs`kU\¡R�ZPRiWH"`dCRX}©�`\UWCRH b MO®tHGidHGYRe�HXV��UWCRH¤U�©ªX_`WXZQOPEUWMTXZYE`fe�XZF(]RPEU^H b Ss`\O

� 
 2 , ���+2
©�CRHGidH ��MT`-UWCRH b MO®tHGidHGYRe�H~£H�U�©ÀHGH�Y{U^CEH�`dXZQOPEU^MOXZYR` � B-CEMT`�|VSsQTPEH�MO`�]RQOXsUWUWH b MTY[½�MO� � I % �
½�XZi¤~£XsUWC�eGSs`WH�`G«�UWCRH(`dU^SsY b Ssi b SsY b UWCRH idH�¡�YEH b «�MOU�MO`�]£XZ`d`WMO~RQTH_U^X[`WH�H S�`dUWiWXZYR� b H�]tH�Y b HGYEeGH�Xs�

U^CRMO` b MO®tHGidHGYRe�H_©�M¢U^C�iWH�`W]£HGe.UUWX�UWCRH(F(HG`WC��ZHGXsF_H.U^ikc � X�CRMOQTH+U^CEH_`dC�Ss]£H XV�ÀUWCRH(�ZHGXZF(H.U^idc)SsY b U^CRH
HG¯¥P�SVUWMTXsYR`-`WXZQ¢|ZH b SsiWHf~tXsUWC�`dc4F(F(H�UWiWMOes«RU^CEH b M¢®¹H�iWHGYEeGH¤~£H�U�©ÀHGHGY	UWCRHq`WXsQTPEUWMTXsYR`-SsidHlYRXsU � B-CRMO`»F(H�SsYR`
U^C�SaU³S b M¢®¹H�iWH�Y¥U³`dC�Ss]£H»Xs��UWCRHªU^idM�SVYR�ZPRQTSVU^MOXZY+SVY bKb MO`dUWiWMO~RPEU^MOXZY(Xs��|sHGidUWMTe�HG`³�ZM¢|ZH�`G«¥Ss`�SfiWHG`dPRQ¢U�« b M¢®¹H�iWH�Y¥U
QTX4e�SVQ�`WXZQOPEU^MOXZYR` � C¤Y�U^CEH�XVU^CRH�i\CRSsY b «�M¢U�MT`�YRXVUf]£XZ`d`WMO~RQTH"U^X(`WS}c	©�CEMTeuC;Xs��UWCRH¤U�©ªX_`WXsQTPEUWMTXsYR`fMO`�F(XZiWH
SseGe�PRi^SaU^H �
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nozzle_tri2_ef.desc

nozzle_tri2_pn.desc

½�MO�ZPRidH�IsISO¶L4U^idH�SsF QTMOYRHG`���XZi»UWCRH¤YRX V\VGQOH]RidXZ~RQOHGF �

nozzle_tri2_pn.desc
nozzle_tri2_ef

-0.5 -0.3 -0.1 0.1 0.3 0.5

0

0.2

0.4

0.6

0.8

1
nozzle_tri2_pn

-0.5 -0.3 -0.1 0.1 0.3 0.5

0

0.2

0.4

0.6

0.8

1

½�MT�ZPEiWH¤I¥�,O TªXsF_]RSsiWMO`WXZYE`fMOY{S+F(M bRb QOH]£HGid]tH�Y b MOeGPRQTSsi�`WH�e�U^MOXZYR`\Xs��U^CRH b XsF SVMTY �

Û,Û Ì�Y,Z\[\]�[
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nozzle_tri2_ef.desc

nozzle_tri2_pn.desc

½�MT�ZPEiWH"I�#3O¶LNPE]R]tXsidU�PR`dH b MOY�U^CRH�nln\mªF(X b HGQOMTYE� Xs� � Ss]RQTSseGMTSsY �
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|U-V|,  min = 0,  max = 0.001921

½�MO�ZPRiWH"I % O³²lMO®tHGidHGYRe�H~£H�U�©ÀHGH�Y{U^CEHSV]R]RiWX�gNMOF SaU^MOXZY;~yc�½�´ � SsY b U^CEHSV]R]RiWX�gNMOF SaU^MOXZY;~yc[nfnfm �

Û,Û Ì�Y,Z\[\]�[
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� � �����»$�#���
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� �¸UWHGi¤SsYRSsQOc V�MTYR��SsY b e�XZF(]�SsiWMOYR�	Y¥PRF(HGidXZPR`qY¥PRF(H�iWMOe�SsQ¾idHG`dPRQOUW`¤MTY;©�CRMTeuC � Ss]EQ�Sse�H+SsY b U^CRH+h�XZMO`W`WXsY
HG¯¥P�SVUWMTXsYR`»©ªH�iWHq`dXZQ¢|ZH b MOY b M¢®¹H�iWHGYyU b XZF_SsMTYE`G«E©ÀHqe�SVY	`^S�c UWCRHlUWCRHqSs]E]RiWX�gNMTF_SVUWMTXsY	F S b Hq~yc YRSVU^PRiWSsQ
YRHGMO�ZC¥~£XZiW`q��XZil`WXZQ¢|4MTYR��]�SVidU^MTSsQ b MO®tHGidHGYyU^MTSsQ¾H�¯¥P�SVU^MOXZYR`¤e�XZYy|ZH�iW�ZH�`"UWX�U^CRH�H.gESse�U"`dXZQOPEU^MOXZY � B-CRH+XZi b HGi
Xs��eGXZYy|sHGiW�sHGYRe�HMO` M4YEX�©�Y	©�M¢U^C[]RiWH�eGMO`WMOXZY	��XZiªUWCRH¤iWH�e�UuSVYR�ZPRQTSsi�SsY b H�¯4PEM¢��`W]�Sse�H b �ZiWM b � ½�XZiªUWC�SVU-eGSs`WH
S `WH�eGXZY b XZi b HGi+XV��eGXZYy|ZH�iW�ZH�YReGH�©ªSs`+]RiWX}|sH b � m�Y U^CRH	XVU^CRH�iKe�Ss`dHG`+U^CEH�iWH�`WPRQ¢U^`(SsidH�HGF(]RMOiWMOe�SVQ±«¶~RPEU
U^CRH	F(H.U^CRX b ��XZQTQOX}©�`+U^CRH�UWiWHGY b XV�fe�Q�SV`W`WMOe�SVQ�½¾´ � �sP�Ssi^SVY¥UWHGH�MTYR��S `dHGeGXsY b Xsi b H�i(SseGe�PRi^Sse.c � L4X)MOU
MT`�H.gN]£HGe.U^H b U^C�SaU¤U^CRH(`WXsQTPEUWMTXsY Ss]R]EQOc4MOYR�[UWCRH(Y�SVUWPRi^SsQ�YRHGMO�ZC¥~tXsiMOYyU^HGid]tXsQ�SVUWMTXsY�CRSs`¤U^CRH(`^SVF_H_XZi b HGi
Xs�¶eGXZYy|sHGiW�sHGYRe�H � B-CRH+F(H.U^CRX b S b Ss]NU^HG`q|sHGikc)H�Ss`dMTQ¢c{UWX�U^CRH�euC�SsYR�ZH+MOY§�ZHGXsF_H.U^ikc)SsY b SVQT`dX�U^X	F(HG`dC
iWH.¡�YRHGF(H�Y¥U ��� `�©ªSs`¾F(H�Y¥UWMTXsYRH b MOYKU^CRHÀMTYyUWiWX b PRe�UWMTXsY «sU^CEHGiWHªMT`¾YEXl�ZH�XZF(H�U^idMTeªiWHG`kU^idMTe.U^MOXZYK©�MOUWC+iWH�`W]£HGe�U
U^X+U^CEH¤`WC�Ss]£H"Xs�,U^CRH b XsF SVMTY � ½�PRikU^CRH�i-H.gESsF(]RQOHG`\`WCRXsPRQ b ~£H b XZYRH¤MOY�F_XsiWH"eGXZF(]RQOMOe�SVUWH b �ZHGXZF(H.U^iWMOHG`
U^X_HG`kUuSs~RQOMO`WC;UWCRMO` � ´¾|ZHGYyUWP�SsQOQOc;S 4 ²��ZHGXZF(H.U^idc ©ªXZPEQ b YRXsU\iWH�]RiWH�`WH�Y¥UlS(F S�jkXZi-eGXZF(]RQOMOe�SVUWMTXZY �
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