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E=F�GIHKJ	LNMPORQSGUT7VW OPXZY[LNM=\	LNM]Q_^a`bJ	^UcGdYbGfegLSOPXh\	XZYiXIjZ`bGfGkMPLSjZJ[`i^?TlLS^=GkYbGf\	LSOPLNQSQS`NVX(\)m LNMon\	LSpILNF[`begLNFqO]M=M]`ijZF[`srtQSGUO]`bJ[MuGfTvGU^]O]`i^R\	LNYbM?MPLNFqwZGIYbMRegLNM]J	^aGUO]MR\	LNY	T[^]XhQvVLNMSx=y?m L_zhTlLS^]OLNMPO]GU{vYiLN`sz|HKJ[`bF[M(LNM]\	LSpILNF[`begLNFqO]M�`bFqOPLS^]LNM]M]G}\	LSOPLNQ_O]GU^Nx�~�F�Q_XIT�GIHKJ	LNMPO]MgLNM]\	LSpIL_nF[`begLNFqO]Mk�[GUjZ`bF�LNMPO]GUO�\	LSOPLNQ_O]GUO]MS�=MPLS^aGIF�J	O]`bYb`iOP�NGUO]MfTlLS^(G�O]GIM]HKJ	LNM�\	L�M]J	TlLS^]ph`bM]`NVX� pILNJ	^]LfLNY���GUT7VW OPXZY��Z�ax�RXZe�G�TvJ[FqO�\	LdTvGU^]O]`b\[Gh�	LNY)QSGUT7VW OPXZY�Q_XZegLNF��QSG�GIek{�YbG(��XI^ae�GIYb`iOP�NGIQS`NVX�\	LNYlTvG�n^aGI\[`ijZe�G�\	L�YiLNM�rtF	LNMPOP^]LNM�YbYb`bM]QSGIFqO]MSx���HKJ	LNMPO]G�OPLSXI^a`bG�TlLS^aegLSO�\[`bM]MPLNFqwZGU^�Y�m GIF[GIYb`iOon�NGI\	XI^�{vGIM]GUO�LNF�rtF	LNMPOP^]LNMS�hLNYiLNegLNFqO�QSYbGIJ�LNF�Y�m GIF�cGIYb`bM]`t\	LdMPLNFqwZGIYbMSx=�7^]LNM�L_zhLNegTvYiLNM\)m GIF[GIYb`iOP�NGI\	XI^aM�GIQ_XZegTvGIFqwILNF�GIHKJ	LNMPO]G�\	LNM]Q_^a`iT)QS`NVX	x�7XIO�MPLSjZJ[`iOS��LNM�T[^]LNMPLNFqO]G�J[F[G�egLSOPXh\	XZYiXIjZ`bG.\)m GIF�cGIYb`bM]`�HKJ	L�TlLS^aegLSO�XI{[OPLNF[`i^`bF	��XI^ae�GIQS`NVX(M]`ijZF[`srtQSGUO]`ipUGf\	LNYbM�MPLNFqwZGIYbM�egLNM]J	^aGUO]MSx?��HKJ	LNMPO]G(egLSOPXh\	XZYiXIjZ`bG(LNMR{vGIM]GLNF�Y�m LNF[QSGI\	LNF[GIegLNFqOd\)m GIF[GIYb`iOP�NGI\	XI^aM�{vGIM]GUO]MdLNF�rtF	LNMPOP^]LNM�rtF[M�XI{[OPLNF[`i^ J[F�MPLNFqwZGIYM]`ijZF[`srtQSGUO]`bJ)x�~�F¡TvGU^]LNYbY)\)m L_zhLNegTvYiLNM�`bY x YiJ[MPOP^]LNF¡GIHKJ	LNMPO]G�OScLNQSF[`bQSGhx¢�`bF[GIYbegLNFqOS��LNM���XI^ae�GIYb`iOP�NG�LNYqQ_XZF[Q_LST[OPL�\)m LNM]\	LSpILNF[`begLNFqO7`qMSm LNMPO]GU{vYiLN`szfYbG�egLSOPXUn\	XZYiXIjZ`bGdHKJ	L��[Gd\	L�TlLS^aegLSOP^]L�YiXhQSGIYb`iOP�NGU^?LNYbMuLNM]\	LSpILNF[`begLNFqO]M?M]`ijZF[`srtQSGUO]`bJ[M�GdTvGU^]O]`i^\	LNYbM�MPLNFqwZGIYbM M]`ijZF[`srtQSGUO]`bJ[M�XI{[O]`bF	jZJ	O]M�GIFqOPLS^a`iXI^aegLNFqOSxfy7G�egLSOPXh\	XZYiXIjZ`bG�MSm `bY x YbJ[MPOP^aGGIek{ \	XZM�L_zhLNegTvYiLNMS£�YbG�\	LSOPLNQSQS`NVX�\	L�OPLNF[\)cLNF[QS`iLNMg`�YbG�\	LSOPLNQSQS`NVX�\	L�Q_XZegTlXZF	LNFqO]M��^]LNH7¤J	LNF[QS`bGIYbMSx¥ `ipILS^aMPXZMRGIYijIXI^a`bM]egLNM?T[^]LNMPLNFqO]GUO]MRLNF�GIHKJ	LNMPORQSGUT7VW OPXZYt�[GIF�LNMPO]GUO�`begTvYiLNegLNFqO]GUO]MQ_XZe¦G�{vYiXhQSM�\	L�§t¨�©�ª�«q¨¬�®7¯(�tLNY7HKJ	L(�[G�TlLS^ae¡cLNM�jILNF	LS^aGU^dJ[F[G�YbYb`i{[^]LS^a`bG�GIF	XZegL_nF[GI\[G¡°�±�²	°�³Z´dµRx���HKJ	LNMPO]G�YbYb`i{[^]LS^a`bG�TlXIOkMPLS^]ph`i^fQ_XZeDG¡TvJ[FqOf\	L�TvGU^]O]`b\[G�TlLS^kG`begTvYiLNegLNFqO]GU^�`bFqOPLS^]�oVW QS`iLNM)\	LSOPLNQ_OPXI^]LNM�\)m LNM]\	LSpILNF[`begLNFqO]M�TlLS^�G�¶K·]¶t�NGI`sz)VW Q_XZe;\	LNMPLNFhnpIXZYbJ	TvGU^�F	XZJ[M�{vYiXhQSMSxu�7XIO�`)HKJ	LdLNF�GIHKJ	LNMPO�QSGUT7VW OPXZY)LNM��¸GIF¡\[`ipILS^aMPLNM�^]LS��LS^NcLNF[QS`iLNM�GGIHKJ	LNMPO]GfYbYb`i{[^]LS^a`bGh�IF	XfMPLS^UcG rtF[M?Y�m GUTvGU^]O]GUO?¹	xbºUxbº�XZF�LNM=\	LNM]Q_^a`bJ	^UcG�L_z	�[GIJ[MPONVW pUGIegLNFqOSx
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E=Y[TvGU^aGI\[`ijZe�Gk\	L�YiLNM?rtF	LNMPOP^]LNM=YbYb`bM]QSGIFqO]M?OKVL�TlLS^=XI{�LPLNQ_O]`bJ�T[^]XITlXI^aQS`iXZF[GU^=J[F[Gf{vGIMPLTlLS^(Y�m GIF�cGIYb`bM]`u\	L�MPLNFqwZGIYbM(egXZMPOP^]LML]GUO]M(GIek{|YbG�rtF[GIYb`iO]GUOk\)m L_zhOP^]LNJ	^]LIm F�`bF	��XI^ae�GIQS`NVXM]`ijZF[`srtQSGUO]`ipUG.VJ	O]`bY	TlLS^=GfYbGfM]J	TlLS^]ph`bM]`NVX	x���Q_XZFqO]`bFKJ[GIQS`NVXkLNM?^]LNQSJ[YbYiLNF�J[F�Q_XZF%L]J[FqO=\	L\	L_rtF[`bQS`iXZF[M�HKJ	LdTlLS^aegLSOP^aGIF�YbGg\	LNM]Q_^a`iT)QS`NVX(��XI^ae�GIY�\)m GIHKJ	LNMPO]GgOScLNQSF[`bQSG�\)m GIF�cGIYb`bM]`�xy?m LNYiLNegLNFqO�\)m GIF�cGIYb`bM]`Z\)m GIHKJ	LNMPO]G�egLSOPXh\	XZYiXIjZ`bG¡VLNM7LNYFN�OQPFRTSVU�W7X%NQY[Z9O[\]S�Y¸x@^�X�XI{vMonO]GIFqO�GI`sz7cX	�KGU{vGIF[MR\	L�\	XZF[GU^Pn F	L�J[F[Gf\	L_rtF[`bQS`NVXd��XI^ae�GIYvQSGIYv`bFqOP^]Xh\[J[`i^uLNYbM=Q_XZF[Q_LST[OPLNMY_OQW!`aN �bW7S�c�PFd[Y[eFf¡`gfTSTfTSUx��OScLNM�HKJ	LdYbG�`begTvYiLNegLNFqO]GIQS`NVX�\)m GIHKJ	LNMPO]GgegLSOPXh\	XZYiXIjZ`bG�LNM��¸GU^UcGgMPXI{[^]LdJ[F[GkTvYbG�nO]GU��XI^ae�G�`bF	��XI^ae�cGUO]`bQSGh�tLNY�Y_OQW!`aNgO]`bF[\	^UcG�J[F�QSGU^UcGIQ_OPLS^fegXZMPOP^]LML]GUOdX�\[`bM]Q_^]LSOSx VE=M�G\[`i^N�7F	XZe.VLNMfLNMk\[`bMPTlXZM]G�\)m `bF	��XI^ae�GIQS`NVX¡MPXI{[^]L�LNY?MPLNFqwZGIY?LNF�\	LSOPLS^ae�`bF[GUO]Mf`bF[MPO]GIFqO]M\	LdOPLNegTvMSx=� e.VLNMS�tGIHKJ	LNMPO�egXZMPOP^]LN`ij.VLNM�TlLS^a` cXZ\[`bQU�hGIek{h`FOQZaij X�fkO�lkxE=Y�Y_OQW!`aN7fVdmN]n]Z9O]Y�LNM�^]LST[^]LNMPLNFqO]G�e�`iOoL]GIF��QSGIFqO YbG�pUGU^a`bGU{vYiL�p �tTlXh\	LNFqO�T[^]LNF[\	^]LHKJ[GIYbMPLSpIXZYhpUGIYiXI^=\	LNYhQ_XZF%L]J[FqOuOPXIO]GIY[`hLNMPOP^a`bQ_O]GIegLNFqO?XI^a\	LNF[GUO �[qDr]s �axK^�XI^ae�GIYbegLNFqOMSm L_zhT[^]LNM]M]G�Q_XZetp �ou �a�[XZF�YbG(pUGU^a`bGU{vYiL!p=pILdGIQ_XZegTvGIFqwZGI\[G�\)m J[F�VW F[\	L_z u Q_XZe `bF[\[`snQSGI\	XI^ \)m XI^a\	^]LIx���Y�OP^aGIQ_O]GU^Pn MPL�\)m J[F�egXZMPOP^]LN`ij�TlLS^a` cXZ\[`bQU� q ^]LNJ[F	LN`sz�LNYbM�LNYiLNegLNFqO]M\)m J[F[GgMPLNH7¤J)cLNF[QS`bG�`bFhrtF[`iO]G(GIek{�OPLS^aegLfjILNF	LS^aGIYp �ou �@v�p�w@x u l � » xbº �
X�{�VLfLNF�F	XIO]GIQS`NVX�e�GUOP^a`bQS`bGIY

p �ou �@vzy]º uM{�| p�wl~} � » x » �
� {vMPLS^]ph`�m MdHKJ	LgLNMfTlLS^aegLSOdY�m L_z	`bMPOScLNF[QS`bG�\)m J[F�pUGIYiXI^k`bF[`bQS`bGIY�F	X�FKJ[Y�p�w�x�E=F�LNYQSGIM�TvGU^]O]`bQSJ[YbGU^�HKJ	L(p�w!v��h£ q v������Fl!� » l!�t�bl!���]�]���
¢	XI^ae�GIYbegLNFqOS�q v���p �ou �]�_p �ou ��v�p�w@x u l�� ug�/� �7l �/���� ��p�w �/� � �

XZF�Y�m XI^a\	LNF[GIegLNFqO�OPXIO]GIY7`lLNMPOP^a`bQ_OPLfLNMPO�cG�`begTvY VW QS`iOS£� u �_� �/� � u�v�����p �ou � s p � �K��� ugs �
y7G~W7S�c�PFd[Y[eFfdLNM�^]LST[^]LNMPLNFqO]G�e�`iOoL]GIF��QSGIFqO7YbG�pUGU^a`bGU{vYiLK��`ITlXIO�TlLNF[\	^]LuHKJ[GIYbMPLSpIXZYpUGIYiXI^�\)m J[F¡Q_XZF%L]J[FqO�\	XZF[GUO�\	LfMNVW ek{lXZYbM!�(x��OScLNMfHKJ	L(YbG�`begTvYiLNegLNFqO]GIQS`NVX�\)m GIHKJ	LNMPO]G�egLSOPXh\	XZYiXIjZ`bG�MSm �[G�\	Lk��LS^ MPXI{[^]L(J[F[GTvYbGUO]GU��XI^ae�G�`bF	��XI^ae�cGUO]`bQSGk\	L ^]LNQSJ	^aMPXZM�Yb`be�`iO]GUO]MS�KLNYlF VJ[egLS^]X�\	L MNVW ek{lXZYbM?^]LST[^]LNMPLNFhnO]GU{vYiLNM�\	L���XI^ae�G�J[F�VW pIXhQSG��[G�\)m VLNM]MPLS^�Q_XZF[MPLNH7¤J	LNFqO]egLNFqO�Yb`be�`iO]GUOSx���`sz7cX�`begTvYb`bQSGHKJ	L���[G�\)m VLNM]MPLS^�GIQ_XIO]GUO `trtF[`iOSxE=YbMgLNYiLNegLNFqO]M�\	L�� TlXh\	LNF MPLS^�\	L�O]`iTvJ[M�HKJ[GIFqO]`iO]GUO]`bJ X�{�VL�HKJ[GIYb`iO]GUO]`bJ)�=LNF�¸J[F[QS`NVXgHKJ	LkYbGgM]`bek{lXZYiXIjZ`bG�M]`ijZJ[`lFKJ[e¡cLS^a`bQSGgX�F	X	�	^]LNMPTlLNQ_O]`ipUGIegLNFqOSx
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¥(m GIYiOP^aG�{vGIF[\[Gh�?GIHKJ	LNMPO�Q_XZF%L]J[FqO�TlXIO�VLNM]MPLS^�XI^a\	LNF[GUO�X}F	X	�=\	LSTlLNF	LNFqOg\	L¡YbGMPLSpUG�T[^UcXITv`bG�F[GUO]J	^aGIYiLNM]Ghx�E=YbMdQ_XZF%L]J[FqO]Md\	L�QSGU^UcGIQ_OPLS^(HKJ[GIFqO]`iO]GUO]`bJ}M[VXZF�XI^a\	LNF[GUO]MSxE=F¡QSGIFqph`��[LNYbM�\	LfQSGU^UcGIQ_OPLS^ HKJ[GIYb`iO]GUO]`bJ�TlXh\	LNF�X�F	X�MPLS^Pn �	X	x


�� OQW!`JU O������������¥ `i��LS^]LNFqO]M�Q_XZF%L]J[FqO]M�\	LfMNVW ek{lXZYbM�QSGU^aGIQ_OPLS^ VW MPO]`bQSMS£
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�54 SVU�XVZ*N�Z9O9SVU N�Z9O_`JZ9O N�OQPaY S76QU O N7OQP SVZ98]e�d[Y_O9n�Y[e�Z9O N1fkO;:	<6Qd[Y¸�J��=v ��> =Ux
�54 SVU�XVZ*N~N�OQPJn OQZ*N~Z9O_`JZ9O N�OQPaY S76QU O N7OQP SVZ98]e�d[Y_O9n�Y[e�Z9O N1fkO;?@6Qd[Y¸�� > v���Akº »�� ��Akº »Z¼ �b�]�]���a�����]�]���7º »�� �Zx
�CB OQPJf�DOQPJn]d O N �G��E!v��	�F#%(0GIHJ(0�LK �L(0MNKO�"�	��(%� +"(N�F#%(0GIHJ(0�LKM�Zx
E=YbM�Q_XZF%L]J[FqO]M ����`���E�M[VXZF�\	L�O]`iTvJ[M�HKJ[GIYb`iO]GUO]`bJ�`����=�`�� > M[VXZF�\	L�O]`iTvJ[MHKJ[GIFqO]`iO]GUO]`bJ)x P

Q�LNYbMdQ_XZF%L]J[FqO]Mf\	LgQSGU^UcGIQ_OPLS^(HKJ[GIFqO]`iO]GUO]`bJ�^]LNM]J[YiO]G�Y cXIjZ`bQ�GIQSQ_LST[O]GU^�J[F[G�^]LNYbGIQS`NVX\)m XI^a\	^]LIx�E=F|QSGIFqph`��?TlLNYbM(Q_XZF%L]J[FqO]Mg\	L�QSGU^UcGIQ_OPLS^�HKJ[GIYb`iO]GUO]`bJ.GIHKJ	LNMPO]G�^]LNYbGIQS`NVX;VLNMegLNFqwhM�`bFqO]Jq¤ W O]`ipUGhx�¶KLSjZJ[`bFqO�GIek{gY�m L_zlx » xbºUxbºU�ZTlXh\	^a`bG�TlLNF[M]GU^Pn MPL=LNF�J[FfXI^a\	LNF[GIegLNFqOMPLSjIXZF[MfY�m ��^aQ�\	L�¶hGIFqOSR�GU^]ONVW TlLNYbM Q_XZYiXI^aMS�7`uMPLSjIXZF[MfYbG�T[^a`begLS^aG�\	LS^a`ipUGI\[G�LNF�YiLNMOPLNF[\)cLNF[QS`iLNMSx~�F|GIYiOP^]L�GIMPTlLNQ_OPL�G�OPLNF[`i^�LNF|Q_XZegT[OPL�VLNMgYbG�TlXZM]M]`i{v`bYb`iO]GUOdX}F	X�\	L�^]LNGIYb`iOP�NGU^XITlLS^aGIQS`iXZF[M�GU^a`iO]e¡cLSO]`bHKJ	LNM MPXI{[^]L(LNY�Q_XZF%L]J[FqO \	L�MNVW ek{lXZYbMSx�E=F�LNY�QSGIM \)m J[F[G�e�GUjUnF[`iO]J[\�HKJ[GIFqO]`iO]GUO]`ipUG(F	X(T[^]LNMPLNFqO]G(QSGUT�T[^]XI{vYiLNe�Ghx VE=M=LSph`b\	LNFqOS�	HKJ	L�LNF�GIHKJ	LNMPO�QSGIMYiLNMfXITlLS^aGIQS`iXZF[MfTlXh\	LNF�^]LNGIYb`iOP�NGU^Pn MPLIxTQ�LS^UcX	��LNF.QSGIFqph`���TlLNY=QSGIM(\)m J[F[G�e�GUjZF[`iO]J[\HKJ[GIYb`iO]GUO]`ipUG�\	LST�cLNF \	L�M]`�VLNM�TlXZM]M]`i{vYiL�LNMPO]GU{vYb`i^�J[F|e�GUTvGUOPjIL¡{v`bJ[F�VW pIXhQgLNFqOP^]L�LNYbMMNVW ek{lXZYbM�HKJ[GIYb`iO]GUO]`bJ[M�`�J[F¡Q_XZF%L]J[FqO�\	XZF[GUO�\	LfMNVW ek{lXZYbM�FKJ[e¡cLS^a`bQSMSx?E=F¡QSGIM�G�rv^ae�G�nO]`bJ)�hYiLNMRXITlLS^aGIQS`iXZF[MRLNM�^]LNGIYb`iOP�NGU^aGIF�T[^]LNF	LNFqORLNYbMRpUGIYiXI^aM�HKJ[GIFqO]`iO]GUO]`bJ[MRLNHKJ[`ipUGIYiLNFqO]MSxE=F¡QSGIM�Q_XZFqOP^aGU^a`��vF	X�MPLS^UcGgTlXZM]M]`i{vYiL�^]LNGIYb`iOP�NGU^�GIHKJ	LNMPOPLNM�XITlLS^aGIQS`iXZF[MSx

�� OQW!`JU O�������1���U�LST[^]LNF	LNFqO�Y�m L_zlx » xbºUxbºU��VLNM�XI{Kph`�HKJ	LfGIek{�LNYbM�Q_XZF%L]J[FqO]M���= `b� >LNM�TlXh\	LNF¡^]LNGIYb`iOP�NGU^�XITlLS^aGIQS`iXZF[M�GU^a`iO]e¡cLSO]`bHKJ	LNMSx�E=F�QSGIFqph`��vTlLNY�Q_XZF%L]J[FqO�\	LkQ_XZYiXI^aM���fF	X¡OKVL�MPLNFqO]`iOdLNYuTlXh\	LS^d^]LNGIYb`iOP�NGU^fXITlLS^aGIQS`iXZF[MfGU^a`iO]e¡cLSO]`bHKJ	LNMS�7Q_XZeDQSGIYbQSJ[YbGU^kYbGe�`iOoL]GIF[G�X�M]J[e�GU^�\	XZM�Q_XZYiXI^aMSxE=F�QSGIFqph`���TlLNY?Q_XZF%L]J[FqO=��E�MNVW HKJ	L�TlXIOfOPLNF[`i^k`bFqOPLS^NcLNM(QSGIYbQSJ[YbGU^(YbG¡OPLNF[\)cLNF[QS`bGe�`iOoL]GIF[GhxRE=F�GIHKJ	LNMPO�QSGIM�LNM�TlXh\	^a`bG(LNMPO]GU{vYb`i^�J[F[GgLNHKJ[`ipUGIY�cLNF[QS`bG�LNFqOP^]LkLNY�Q_XZF%L]J[FqO��E�`=LNY!�qºV�a����Akº%�Zx}y7YbGNpIXI^aMS�=YbG�e�`iOoL]GIF[G�\	L�YbG�MPLNH7¤J)cLNF[QS`bGV�F#%(0GIHJ(0�LKo�W�F#%(0GIHJ(0�LKo�
+"(N�F#%(0GIHJ(0�LK�LNM�QSGIYbQSJ[YbGU^a`bG�\	LfYbGgMPLSj)¤J	LNFqO�e�GIF	LS^aGh£ � º�x�ºWA�º �9XU��v����IY�hx P
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¢�`ijZJ	^aG » xbºU£=¢�`bF	LNMPOP^aGgYbYb`bM]QSGIFqO�\)m GIegTvYbGI\[G"!=v/�g`�\	LNMPTvYbGt�QSGIegLNFqO$#=v » x
! , ��VLNM�LNY�MPLNFqwZGIY7\)m LNFqOP^aGI\[GgGIY)jILNF	LS^aGI\	XI^�\	L rtF	LNMPOP^]LNMS�
2 ��VLNM�Y�m J[F[`ipILS^aM�\	L rtF	LNMPOP^]LNMS�
3 ��VLNM�J[F¡Q_XZF%L]J[FqO�\	L�` SVZ�DSVWDO]Y[Z9O NgHKJ	LfQSGU^aGIQ_OPLS^a`iOP�SLNF�YbG(rtF	LNMPOP^aGh�[`
5&��VLNM�YbG&% e�PJn]dFiX�fkO�Z9OQPJX 'VSTn]dFiX�\	Lf\[GI\	LNM�\	LfYbG(rtF	LNMPOP^aGh�

5 £ ! � � �, ( 2

) � �K�@v 5 � � , �ou �*�b�]�]��� � , �ou A*!	�P�v��$� , �ou A*!	�*���]�]��� � , �ou �9� � » x �Z�
XZF)£

� , �ou �*���]�]��� � , �ou A+!	� ��M[VXZF/YiLNM,!hx2º fTSTfkO N�fkOQU�N�OQPFRTSVU~f.- OQPaY[Z STfTS�e.VLNM^]LNQ_LNFqO]MS� � , �ou �*�b�]�]��� � , �ou A*!	� � ! ,R�
! �}VLNM�LNYKTvGU^UcGIegLSOP^]L�SVW!`JU�STfTS(\	L�YbG�rtF	LNMPOP^aGh�ZQ_XZegT[O]GU{v`bYb`iOP�NGUO�Q_XZe G F VJ[egLS^]X\	LdTlLS^ VW Xh\	LNM�\	LNY�MPLNFqwZGIY�egXZMPOP^]LML]GUO�\)m LNFqOP^aGI\[Gh�/! � 3��0! �/� � �v`
) � �K� � VLNM(YbG��Un]cLNM]M]`be�G�rtF	LNMPOP^aG�Q_XZF[MPO]`iO]Jq¤ W \[G¡TlLS^(YiLNM1!=x º�\[GI\	LNMS�2) � �K� �

243 » � � xE=Y�jILNF	LS^aGI\	XI^�\	L�rtF	LNMPOP^]LNM�T[^]Xh\[J	LN`sz�J[F[G�rtF	LNMPOP^aG.LNF/Y�m `bF[MPO]GIFqO¡HKJ	L}M]`be�n{lXZYb`iOP�SLNe+TlLS^=p � � �K�a��Q_XI^]^]LNMPTlXZF	LNFqOgG�Y�m `bF[MPO]GIFqOg\	L�OPLNegTvM�\	L�YbG�\[GU^]^]LS^aG}\[GI\[G\)m LNFqOP^aGI\[Gg\	LkYbG(rtF	LNMPOP^aGh£Kp � � �K�gv p%, �ou �ax¥(m GIYiOP^aG�{vGIF[\[Gh�hLNYlTlLS^ VW Xh\	L�\)m GIQ_O]J[GIYb`iOP�NGIQS`NVX�\	LdYbGkrtF	LNMPOP^aG�VLNM�l � v5#Kl-,��	LNMonMPLNFqO6#kLNY[TvGU^UcGIegLSOP^]L�fkO N `JU�S*) n�SVWDOQPaY=\	L�YbG�rtF	LNMPOP^aGh�KQ_XZegT[O]GU{v`bYb`iOP�NGUO=Q_XZeAF VJ[egLS^]X\	LdTlLS^ VW Xh\	LNM�\	LNY�MPLNFqwZGIY�egXZMPOP^]LML]GUO�\)m LNFqOP^aGI\[Gh�/# � 3��0# �/� � x �
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y7G��qVJ[F[QS`NVX�\	L(^]LNF	X pUGIQS`NVX¡MSm LNF[QSGU^]^]LSjZG¡\)m GUjI^aJ	TvGU^ YiLNM&!�x º(\[GI\	LNM�LNF�LNY�Q_XZFhnL]J[FqOf\)m J[F[G�rtF	LNMPOP^aGhx � {vMPLS^]ph`�m MdHKJ	L�QSGI\[G�rtF	LNMPOP^aG )3MSm GIQ_XZegTvGIFqwZG�\	L�Y�mbVW F[\	L_z`bF[\[`bQSGI\	XI^�\)m XI^a\	^]L!�	x
U�LNQ_XI^a\	LNeAHKJ	L�LNY[MPLNFqwZGIYv\)m LNFqOP^aGI\[G ! ,�LNMPO�cGkQ_XZF[MPO]`iO]Jq¤ W OuTlLS^=\[GI\	LNM?egXZMPOP^]LML]G�n\	LNM�LNF�LNYbM�`bF[MPO]GIFqO]M�p%, �ou ��GIek{�J[F¡egXZMPOP^]LN`ij1l-,|`)J[F¡`bF[MPO]GIFqO�`bF[`bQS`bGIYap%,�w � pILSjILNJLNHvx � » xbº �k`urvj	x » xbº �ax�¥�L�YbG�e�GUOPLN`sz	G�e�GIF	LS^aGh�uY�m `bF[MPO]GIFqOk\	L�OPLNegTvMkLNF.HKJ	L�LNMT[^]Xh\[J[`i^aGIF rtF	LNMPOP^]LNM�p � � �K��O]GIek{�VL�O]`bF[\	^UcG�GIM]MPXhQS`bGUO�J[FfTlLS^ VW Xh\	L=`KJ[FfOPLNegTvM�`bF[`bQS`bGIY�£p � � �K�gv�p � w x �Kl � v y º � { | p � wl � } � » x ¹K�
VE=M?`bFqOPLS^]LNM]M]GIFqO?LNMPO]GU{vYb`i^?YbG ^]LNYbGIQS`NVXf\	L3p � w ` l � GIek{�LNYbMupUGIYiXI^aM?Q_XI^]^]LNMPTlXZF	LNFqO]MTlLNY)MPLNFqwZGIY7\)m LNFqOP^aGI\[Gh�Fp%,�w `Jl-,�£p � w v�p%,�w@x !@l-, � » x � �l � v5#Kl-, � » x �Z�

E=F�F	XIO]GIQS`NVX�e�GUOP^a`bQS`bGIY��
| p � wl � } v | º !� # } | p%,�wl-, } � » x ¼ �

�7LNF[`bFqO�LNF�Q_XZegT[OPL�HKJ	L�F	X|LNM�TlXIO�jILNF	LS^aGU^�YbG.T[^a`begLS^aG}rtF	LNMPOP^aG�rtF[M�HKJ	LLNM�\[`bMPTlXZM]`bF�\	L}YiLNM,! x3º�T[^a`begLS^]LNM�\[GI\	LNMS��^]LNM]J[YiO]G.�]cGIQS`bY \	LN\[J[`i^�Y�m LNHvx � » x � �_£p � w v�p%, � !	�ax?¥(m GIYiOP^aG({vGIF[\[Gh�KY�m LNHvx � » x �Z�=MSm �[GfXI{[O]`bF	jZJ	OR\	L�YbGfT[^UcXITv`bGf\	LS� x » xbºUx �Kx¥(m GIHKJ	LNMPO]G���XI^ae�Gh�)Q_XZek{v`bF[GIFqO YiLNM�LNHvx � » x ¹K��` � » x ¼ ��VLNM TlXZM]M]`i{vYiLf\	LSOPLS^ae�`bF[GU^LNY�pUGIYiXI^ \	L~p � � �K��G�TvGU^]O]`i^�\	LNYbM�TvGU^UcGIegLSOP^]LNM�\	LkYbGgrtF	LNMPOP^aGh�/!¡`�#[�t`7\	LNY�TlLS^ VW Xh\	Ll-, `�`bF[MPO]GIFqO�`bF[`bQS`bGIYap%,�w \	LNY�MPLNFqwZGIY7\)m LNFqOP^aGI\[Gh£
p � � �K�gv y º � { | p � wl � } v y º � { | º !� # } | p%,�wl-, } v�p%,�w@x !@l-,/x �6#Kl-,

� » x � �
~�F�GIYiOP^]L�GIMPTlLNQ_OPL�`bFqOPLS^]LNM]M]GIFqO�TlXIO�MPLS^d\	LSOPLS^ae�`bF[GU^�LNY�Q_XZF%L]J[FqO�\	L�\[GI\	LNM�\	LNYMPLNFqwZGIYu\)m LNFqOP^aGI\[G¡HKJ	L(LNMPO]GIF�Q_XZFqO]`bF	jZJ[\	LNM�LNF}YbG�rtF	LNMPOP^aG=�	�)LNF��¸J[F[QS`NVX�\)m GIHKJ	LNMPOe�GUOPLN`sz�VW F[\	L_z=�	x¥�LNMPLNFqpIXZYbJ	TvGIFqOdYbG�`ijZJ[GIYiO]GUO�\	LkOPLNegTvM `begTlXZM]GI\[GgLNF�YbG�\	LS� x » xbºUx �K��`7��LNFqO�VJ[M\	LfYiLNM�LNHvx � » x » ��` � » x � ��LNM�TlXIO�\	LN\[J[`i^�J[F[G�^]LNYbGIQS`NVXgLNFqOP^]LkGIek{)\�VXZMfVW F[\	L_z	MS� u `a�	£
p%, �ou �@v�p � � �K� � y]º u�{�| p%,�wl-,!} vzy]º � {�| º !� #k} | p%,�wl-,!}

� yPº uM{ vzy]º � {�| º !� # } � u v5!(x �6# � » x � �
·oFqOP^]Xh\[J[`bFqO�Y�m LNHvx � » x � ��LNF�Y�m L_zhT[^]LNM]M]`NVX � » x �Z�_�[MSm XI{[OKVL�YbG�^]LNYbGIQS`NVX�Q_LS^aQSGI\[Gh£
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���������g� �G� � � ��	�"� � ��� ��� � �#	���� � 
���� � �b��	 ����� �=
 � �I�

�� OQW!`JU O��������:7��y7G¡OPLS^aQ_LS^aG¡rtF	LNMPOP^aG¡GIek{.GIegTvYbGI\[G � `?\	LNMPTvYbGt�QSGIegLNFqO�º�Q_XZFqOKVL\	LfYbG�OPLS^aQ_LS^aG�G�YbG�phJ[`iOPLNF[Gg\[GI\[Gg\	LNY�MPLNFqwZGIY�\)m LNFqOP^aGI\[Gh£

) � » �@v��$� , � » �*���]�]��� � , � ¼ �9� P
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� ^UcG�rtQSGIegLNFqOgJ[F�jILNF	LS^aGI\	XI^g\	L�rtF	LNMPOP^]LNM(MSm LNM]HKJ	LNe�GUO]`iOP�NGU^UcG�e�`iOoL]GIF��QSGIFqO(J[F{vYiXhQ�Q_XZeALNYvegXZMPOP^aGUORLNF�YbGdrvj	x » x » x=��HKJ	LNMPO]GkF	XIO]GIQS`NVX(jI^UcG�rtQSGkTlLS^aegLSO?�]cGIQS`bYbegLNFqOpILNJ	^]LfHKJ	LkJ[F�jILNF	LS^aGI\	XI^�\	LdrtF	LNMPOP^]LNM�T[^]XhQ_LNM]M]GgJ[F�MPLNFqwZGIY�\)m LNFqOP^aGI\[G�egXZMPOP^]LML]GUOGIek{�J[F�TlLS^ VW Xh\	L�l-,|TlLS^�T[^]Xh\[J[`i^RrtF	LNMPOP^]LNM�GIek{�J[F[G�TlLS^a`iXh\[`bQS`iO]GUOgl � x
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//

¢�`ijZJ	^aG » x » £���YiXhQdjILNF	LS^aGI\	XI^�\	LdrtF	LNMPOP^]LNMSx
��HKJ	LNMPO�{vYiXhQ�jILNF	LS^aGI\	XI^}\	L�rtF	LNMPOP^]LNM��[G�LNMPO]GUO�`begTvYiLNegLNFqO]GUO�e�`iOoL]GIF��QSGIFqO§t¨�©�ª�«q¨¬�®7¯|Q_XZe;G����	�Ge�PJn�Y[d XVP[��`ZMSm �[G�`bF[Q_XI^]TlXI^aGUO�G�YbG�YbYb`i{[^]LS^a`bG=\	Lu{vYiXhQSM)°�±�²	°�³Z´dµ� pILNJ	^]Ldrvj	x » x �Z�ax

Generador
de finestres

¢�`ijZJ	^aG » x �K£
��YiXhQ������������������������������ ���\	LkYbGgYbYb`i{[^]LS^a`bGf°�±�²	°�³Z´dµ
E=YuMPLSj)¤J	LNFqOdTvGIMdLNF�YbG�egLSOPXh\	XZYiXIjZ`bG¡\	L�YiLNM�rtF	LNMPOP^]LNMdYbYb`bM]QSGIFqO]M Q_XZF[M]`bMPOPLN`sz�LNFGUTvYb`bQSGU^kJ[F�QqcGIYbQSJ[Y=\	LSOPLS^ae�`bF[GUOkMPXI{[^]L�YiLNMk\[GI\	LNMkQ_XZFqO]`bF	jZJ[\	LNMfLNF.QSGI\[G�rtF	LNMPOP^aGhxE=Y[��^aJ[`iO=\	L�Y�mmSVPJSVU d[Y !�STfTXVZ�fkO '@PGO NQY[Z9O N�VLNM�J[F[GkF	X pUG(\[GI\[GkHKJ	L�GIYlYbYbGU^]jk\	LNYvOPLNegTvMQ_XZF[MPO]`iO]J[`i^UcG�J[F�F	XZJ�MPLNFqwZGIY�x�y7G�e�GUjZF[`iO]J[\�\)m GIHKJ	LNMPO]G¡\[GI\[G�VLNMfQ_XZF[M]`b\	LS^aGI\[G�J[FS�Y[Z dO6Qe Y�\	LfYbG(rtF	LNMPOP^aGhx
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!'& ��VLNM�LNY�MPLNFqwZGIY�\	LkMPXI^]O]`b\[G�\	LkY�m GIF[GIYb`iOP�NGI\	XI^�\	L rtF	LNMPOP^]LNMS�
2 ��VLNM�Y�m J[F[`ipILS^aM�\	L rtF	LNMPOP^]LNMS�
3 ��VLNM�LNY�Q_XZF%L]J[FqO�\	L�` SVZ�DSVWDO]Y[Z9O NgHKJ	LfQSGU^aGIQ_OPLS^a`iOP�SLNF�YbG(rtF	LNMPOP^aGh�[`
( ��VLNM�YbG&% e�PJn]dFiX f.- SVPSDSVU dmN d�\	L rtF	LNMPOP^]LNMS�

(2£*2 � 3�� ( � &� &�� �K�gv ( � ) � �K�*� ��� ���4�]�]��� �
�
�P�

XZF)£ � &�� �K� �;VLNM(YbG�e�GUjZF[`iO]J[\�\	L�YbGD�Un]cLNM]M]`be�G-fTSTfTS fkO7N]XVZQY[d fTS}X S�Y[Z dO6Qe Yf\	L�YbG�Un]cLNM]M]`be�GgrtF	LNMPOP^aGh� � &�� �K� � � & �v`��� ���4�]�]��� �
�
�1�.Q_XZF[MPO]`iO]J	LN`sz J[F[G�O]J	TvYbG�\	L���TvGU^UcGIegLSOP^]LNM�\	L�YbG�rtF	LNMPOP^aG

) � �K��HKJ	LfM[VXZF�F	LNQ_LNM]M]GU^a`bM�LNF�Y�m GIF�cGIYb`bM]`�� � �]���]�]��� �
�
� 3 xy?m `bF[MPO]GIFqOf\	L�OPLNegTvMf\	LgYbG¡\[GI\[G�\	L�MPXI^]O]`b\[G�p &�� �K��LNMfQ_XI^]^]LNMPTlXZF}G¡Y�m `bF[MPO]GIFqO\	LdOPLNegTvM�\	LfYbG(rtF	LNMPOP^aGh£Kp &�� �K�@v�p � � �K�ax �

y?m GIF�cGIYb`bM]`t\	L�rtF	LNMPOP^]LNMRLNMRTlXIO�pILNJ	^]L�jI^UcG�rtQSGIegLNFqO�LNF�YbGfrvj	x » x ¹	x��RXZe3LNMRTlXIOXI{vMPLS^]pUGU^�GIek{�GIHKJ	LNMPO]G�XITlLS^aGIQS`NVXgTlLS^�QSGI\[G(rtF	LNMPOP^aGgMSm XI{[OKVLkJ[F[GgF	X pUGg\[GI\[Ghx Q�LS^O]GIFqOS�lY�mbVW F[\	L_z�`�YbG�TlLS^a`iXh\[`bQS`iO]GUO�\	LkYiLNM�F	X pILNM�\[GI\	LNM�M[VXZF¡LNYbM�e�GUOPLN`szhXZM�HKJ	LfLNYbM�\	LYiLNM�rtF	LNMPOP^]LNMSx

���

�

��� ���
��� ��	 � �

______

�
�
�
�
�
�
�
�
�
�

_ _ _ _ _ _

�
�
�
�
�
�
�
�
�
�


 


 







�





� �
�����

�������

���� ??
??

??
??

�

��

oo
� �

//

���

�





� � oooooooo

� � � ��	 � �

���������

� � � ���
ppppppp

oo
� �

�
� �

//

¢�`ijZJ	^aG » x ¹	£=��F�cGIYb`bM]`l\	LdrtF	LNMPOP^]LNM�\)m GIegTvYbGI\[G"!=v/�g`�\	LNMPTvYbGt�QSGIegLNFqO$#=v » x
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y7G�e�GUjZF[`iO]J[\�\	L(YbG�\[GI\[G�\	LkMPXI^]O]`b\[GgLNM�TlXIO�LNFqOPLNF[\	^]LkQ_XZe J[F[G�QSGU^aGIQ_OPLS^a`iOon�NGIQS`NVX}\	L�YbG�rtF	LNMPOP^aG�GIF[GIYb`iOP�NGI\[Ghx VE=M(LNF|GIHKJ	LNMPOgMPLNFqO]`iO�HKJ	L�LNM(TlXIO�Q_XZF[M]`b\	LS^aGU^GIHKJ	LNMPO]G(e�GUjZF[`iO]J[\�Q_XZe3J[F�GUOP^a`i{vJ	OR\	L�YbGfrtF	LNMPOP^aGh�hGIek{¡J[F�Q_XZFqO]`bF	jZJ	O�`bF	��XI^ae�G�nO]`bJ�^]LNYbYiLSpUGIFqO�MPXI{[^]LfGIHKJ	LNMPO]GhxE=F.Y�m GUTvGU^]O]GUO » x » LNMkT[^]XITlXZM]GU^aGIF.\[`ipILS^aMPLNMk�¸J[F[QS`iXZF[Mf\)m GIF�cGIYb`bM]`���Q_XZe1GU^aG�YiLNM\	LS^a`ipUGI\	LNM�\)m J[F[G�GIF�cGIYb`bM]`7LNMPO]GI\�VW MPO]`bQSGhxk~�F�TlXZM]M]`i{vYiLkGUOP^a`i{vJ	O�XI{[O]`bF	jZJ	O�TlLS^de�`iOoL�cG\)m GIHKJ	LNMPO(O]`iTvJ[M(\)m GIF�cGIYb`bM]`=MPLS^UcG�YbG�egXh\[G�\	L�YbG�\[`bMPOP^a`i{vJ[QS`NVX�\	L�e�GUjZF[`iO]J[\[M(\)m J[FMPLNFqwZGIY�x¥(m GIYiOP^aG|{vGIF[\[Gh��LNYbM�TvGU^UcGIegLSOP^]LNM � \	LSTlLNF[\	^aGIF�\[`i^]LNQ_O]GIegLNFqO�\	L}YbG|�¸J[F[QS`NVX\)m GIF�cGIYb`bM]`vQ_XZF[M]`b\	LS^aGI\[Ghxu��`sz)VW TlLS^RL_zhLNegTvYiLI�hTlLS^�Y�m GIF�cGIYb`bM]`[LNMPO]GI\�VW MPO]`bQSG(QSGIYb\	^UcG(\	L_r[nF[`i^�LNYbM�`bFqOPLS^]pUGIYbM�\	L(pUGIYiXI^aM�F	LNQ_LNM]M]GU^a`bM�TlLNYbM�QqcGIYbQSJ[YbM�\	L(��^]LNH7¤J)cLNF[QS`iLNM�\	L�YbG�\[`bMPOP^a`sn{vJ[QS`NVXg\	Lfe�GUjZF[`iO]J[\[MSx
� ^UcG�rtQSGIegLNFqO�J[F�GIF[GIYb`iOP�NGI\	XI^�\	L�rtF	LNMPOP^]LNM�MSm LNM]HKJ	LNe�GUO]`iOP�NGU^UcG�e�`iOoL]GIF��QSGIFqO�J[F{vYiXhQ�Q_XZeALNYvegXZMPOP^aGUORLNF�YbGdrvj	x » x � x=��HKJ	LNMPO]GkF	XIO]GIQS`NVX(jI^UcG�rtQSGkTlLS^aegLSO?�]cGIQS`bYbegLNFqOpILNJ	^]L�HKJ	L�J[F�GIF[GIYb`iOP�NGI\	XI^?\	L�rtF	LNMPOP^]LNM�T[^]XhQ_LNM]M]G�rtF	LNMPOP^]LNMuGIek{�J[F[G�TlLS^a`iXh\[`bQS`iO]GUOl � TlLS^�T[^]Xh\[J[`i^�J[F¡MPLNFqwZGIY7GIek{�TlLS^a`iXh\[`bQS`iO]GUOgl & x
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//

¢�`ijZJ	^aG » x � £
��YiXhQdGIF[GIYb`iOP�NGI\	XI^�\	L rtF	LNMPOP^]LNMSx
�/r�\)m LNMPOP^aJ[Q_O]J	^aGU^�LNYlTvGU^aGI\[`ijZe�G�\	LdYiLNMRrtF	LNMPOP^]LNM�YbYb`bM]QSGIFqO]MS�	MSm �[GIF�T[^]LNMPLNFqO]GUOMPLSTvGU^aGI\[GIegLNFqO�LNYbM�{vYiXhQSM�\	LfjILNF	LS^aGIQS`NVX�`7GIF�cGIYb`bM]`)\	LfrtF	LNMPOP^]LNMSx3^�X�XI{vMPO]GIFqO GI`sz7cX	�GIek{)\�VXZM({vYiXhQSM(F	X�O]`bF[\	^aGIF.QSGUT `bFqOPLS^NcLNM�G�egLNFqwhMgHKJ	L�MSm LNF[QSGI\	LNF[`bF.J[F|\[GU^]^]LS^aGY�m GIYiOP^]LIxu~�F�GIF[GIYb`iOP�NGI\	XI^�{vGIM]GUORLNF�rtF	LNMPOP^]LNMR`begTvYiLNegLNFqO]GkGIHKJ	LNMPORLNF[QSGI\	LNF[GIegLNFqOSx

���������
	���������������� y?mmSVPJSVU d[Y !�STfTXVZ 69S%N]S�YOQP '@PGO NQY[Z9O N10 $BVLNM�J[F[G�O]J	TvYbGh�
0 $�v � 0g� $ � �

y�cXIjZ`bQSGIegLNFqOS��Y�m LNF[QSGI\	LNF[GIegLNFqO�MSm LS��LNQ_O]J[G�T[^a`begLS^gGUTvYb`bQSGIFqOgLNY�jILNF	LS^aGI\	XI^�\	LrtF	LNMPOP^]LNMS�K`[TlXZMPOPLS^a`iXI^aegLNFqO=Y�m GIF[GIYb`iOP�NGI\	XI^�\	L�rtF	LNMPOP^]LNMSxuE=F�\	L_rtF[`iO]`ipUGh�qY�m GIF[GIYb`iOP�NG�n\	XI^�{vGIM]GUO�LNFkrtF	LNMPOP^]LNM�T[^]XhQ_LNM]M]G�J[F�MPLNFqwZGIYh\)m LNFqOP^aGI\[G \)m J[F[G�TlLS^a`iXh\[`bQS`iO]GUO4l-,�TlLS^T[^]Xh\[J[`i^RJ[F¡MPLNFqwZGIY)\	LfMPXI^]O]`b\[G�GIek{�J[F[G(TlLS^a`iXh\[`bQS`iO]GUOgl &}� pILNJ	^]L rvj	x » x ¹K�axR��`sz7cXLNM�^]LST[^]LNMPLNFqO]GU^UcGgjI^UcG�rtQSGIegLNFqO�e�`iOoL]GIF��QSGIFqO�LNY�{vYiXhQ \	LkYbG�rvj	x » x �K�lHKJ	Ld^]LNM]J[YiO]G�\	LYbGg`bFqOPLSjI^aGIQS`NVX�\	LNYbM�{vYiXhQSM�\	LfYiLNM�rvjZMSx » x » ` » x � xy?m GIF[GIYb`iOP�NGI\	XI^f{vGIM]GUOdLNF}rtF	LNMPOP^]LNM�VLNMkG¡YbG�pILSjZGI\[G�Y�m LNYiLNegLNFqOfQSYbGIJ�\	LNY�TvGU^aG�n\[`ijZe�G(\	L YiLNMRrtF	LNMPOP^]LNM�YbYb`bM]QSGIFqO]MS�h`lY�m LNYiLNegLNFqO�\	L TvGU^]O]`b\[G(\	L YbG�egLSOPXh\	XZYiXIjZ`bG�HKJ	LLNMuT[^]LNMPLNFqO]GU^UcG LNFgY�m GUTvGU^]O]GUO » x �Kx Q�LS^=GUTvYb`bQSGU^?GIHKJ	LNMPO]GfegLSOPXh\	XZYiXIjZ`bGh�qMPLS^UcGd`begT[^]LNMonQS`bF[\[`i{vYiL�HKJ	LdLNM�\[`bMPTlXZM]`v\)m J[F¡Q_XZF%L]J[FqO�\)m GIF[GIYb`iOP�NGI\	XI^aM�{vGIM]GUO]M�LNF�rtF	LNMPOP^]LNM 0 $ � ���
Q_XZFqpILNF[`iLNFqO]egLNFqOk\[`bM]MPLNFqwZGUO]MS�)TvGU^aGIegLSOP^a`iOP�NGUO]Mk`�`begTvYiLNegLNFqO]GUO]MSx Q�LS^fQSGI\[G 0 $ � ���
MPLS^UcGgF	LNQ_LNM]M]GU^a`�Q_XZF[Q_^]LSO]GU^N£
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¢�`ijZJ	^aG » x �K£
��YiXhQdGIF[GIYb`iOP�NGI\	XI^�{vGIM]GUO�LNF�rtF	LNMPOP^]LNMSx
� J[F[GgGIegTvYbGI\[G ! � ��� `�J[F¡\	LNMPTvYbGt�QSGIegLNFqO # � ��� \	LkYbG(rtF	LNMPOP^aG ) � ��� �
� J[F[G �¸J[F[QS`NVXd\)m GIF�cGIYb`bM]`K\	L�rtF	LNMPOP^]LNM ( � ��� HKJ	L�T[^]Xh\[J	LN`sz	`KY�m GUOP^a`i{vJ	O�\	L�rtF	LNMPOP^aG� � ���& \	LNM]`iOoL]GUOS�v`
� LNYbM7TvGU^UcGIegLSOP^]LNM ��� � ���� � � � ���= ���]�]��� � � ���

��� � �
��HKJ	L=^]LNM]J[YiO]`bFfF	LNQ_LNM]M]GU^a`bM7TlLS^�GUTvYb`bQSGU^

( � ��� x
y7G�QSGU^aGIQ_OPLS^a`iOP�NGIQS`NVX}\)m J[F�GIF[GIYb`iOP�NGI\	XI^k{vGIM]GUO(LNF}rtF	LNMPOP^]LNMfpIL�Q_XZF[\[`bQS`iXZF[GI\[G¡TlLS^Y�m GUOP^a`i{vJ	OuHKJ	L�LNM?\	LNM]`iOoL]G�XI{[OPLNF[`i^N�qGI`sz)VW Q_XZe TlLNY	MPLNFqwZGIY[\)m LNFqOP^aGI\[GfGdGIF[GIYb`iOP�NGU^ ! ,�x^�XkXI{vMPO]GIFqO�GI`sz7cX	�KGU^]^a`i{vGUO]M=GfGIHKJ	LNMPO=TvJ[FqOS�KQ_XZFqp?VL ��LS^R\[`ipILS^aMPLNM=GIQSYbGU^aGIQS`iXZF[M=MPXI{[^]LY�m GIegTvYbGI\[G�`)LNY�\	LNMPTvYbGt�QSGIegLNFqO�\	LkYbG(rtF	LNMPOP^aGhxy7G�O]GIM]QSG�\	LgY�m GIF[GIYb`iOP�NGI\	XI^d{vGIM]GUOdLNF�rtF	LNMPOP^]LNM�VLNMkY�m GU{vMPOP^aGIQSQS`NVX¡\)m `bF	��XI^ae�GIQS`NVXVJ	O]`bY�G�TvGU^]O]`i^�\	LNY7MPLNFqwZGIY�\)m LNFqOP^aGI\[Ghx � ^a`ijZ`bF[GIYbegLNFqOS�	LNY7MPLNFqwZGIY�\)m LNFqOP^aGI\[G�GUTlXI^]O]GJ[F�Q_LS^]O�pIXZYbJ[e�\)m `bF	��XI^ae�GIQS`NVX�\	LkYbG�HKJ[GIY�F	XZe.VLNM�F)m `bFqOPLS^]LNM]M]G�\	LNMPO]GIQSGU^ YbG�M]`ijZF[`sr[nQSGUO]`ipUGhx Q�LS^�O]GIFqOS�tY�m GIF[GIYb`iOP�NGI\	XI^�{vGIM]GUO�LNF�rtF	LNMPOP^]LNM�`begTvYiLNegLNFqO]G�J[F�Q_LS^]O�T[^]XhQvVLNM\	L�rtYiOP^aGUOPjILdLNF�LNY)HKJ	LdQ_LS^]O]Gg`bF	��XI^ae�GIQS`NVX�MSm �[G�\	LdTlLS^a\	^]L�`bFqOPLNF[QS`iXZF[GI\[GIegLNFqOSx=E=FTvGU^]OS��LNYujI^aGIJ�\	L�T�cLS^a\[J[G�\)m `bF	��XI^ae�GIQS`NVX�LNMkTlXIOd^]LSjZJ[YbGU^(e�`iOoL]GIF��QSGIFqOkY�m GI\	LNQSJ[GI\[GMPLNYiLNQSQS`NVX�\	LfY�m GIegTvYbGI\[G�`)LNY�\	LNMPTvYbGt�QSGIegLNFqO�\	LdrtF	LNMPOP^aG � x�RXZe�e.VLNM�GIegTvYbG�VLNM�YbG(rtF	LNMPOP^aG�e.VLNM�\[GI\	LNM�\	LNY)MPLNFqwZGIY�\)m LNFqOP^aGI\[GgM[VXZF�Q_XZF[M]`sn\	LS^aGI\	LNMRLNF�LNYlQqcGIYbQSJ[Yt\	L Y�m GUOP^a`i{vJ	OR\	L�rtF	LNMPOP^aGh�h`��hTlLS^RO]GIFqOS�[e.VLNM�jILNF)cLS^a`bQ�X�jZYiXI{vGIYF)m VLNM(GIHKJ	LNMPO(QqcGIYbQSJ[Y�x�E=F�QSGIFqph`���J[F[G�rtF	LNMPOP^aG�LNMPOP^]LSO]G�MPLS^]pILN`sz}TlLS^kQ_LS^aQSGU^(^]LNM]J[YsnO]GUO]MRe.VLNMRYiXhQSGIYb`iOP�NGUO]MSxuE=F�\	L_rtF[`iO]`ipUGh�ZY�m GIegTvYbGI\[G TlLS^aegLSOuLNMPO]GU{vYb`i^=YbG jI^aGIFKJ[YbGU^a`iO]GUO\	LNM]`iOoL]GI\[G�LNF¡LNY)T[^]XhQvVLNM�\)m GU{vMPOP^aGIQSQS`NVX	xE=Y=\	LNMPTvYbGt�QSGIegLNFqOkLNMPO�cG�^]LNYbGIQS`iXZF[GUOkGIek{.LNY=TlLS^ VW Xh\	Lg\	L�egXZMPOP^]LN`ij�\	LNY=MPLNFqwZGIY\	L�MPXI^]O]`b\[Ghx¡�RXZeDe.VLNMkjI^aGIF VLNMkLNY?\	LNMPTvYbGt�QSGIegLNFqO(e.VLNMkjI^aGIFVLNM(GIHKJ	LNMPOkTlLS^ VW Xh\	L\	L�egXZMPOP^]LN`ij	x?E=M?TlXh\	LNF�\[`bMPO]`bF	jZ`i^u\[J	LNM=M]`iO]J[GIQS`iXZF[Mu{lLNF�\[`i��LS^]LNF[QS`bGI\	LNM � pILNJ	^]L�rvj	x» x ¼ �axRE=Y�QSGIM � !	��`bF[QSYiXZJ�OPXIOPLNM�GIHKJ	LNYbYiLNM�M]`iO]J[GIQS`iXZF[M�LNF�HKJ	Lf�[`)�[GgJ[F¡MPXZYbGUTvGIegLNFqO
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�7XIO]M�GIHKJ	LNMPO]M�GIYijIXI^a`bM]egLNMgMSm �[GIJ	^aGIF�\)m `begTvYiLNegLNFqO]GU^�LNF�J[F M]`bMPOPLNe�G}\[`ijZ`iO]GIY\	L�T[^]LNMPO]GIQS`iXZF[M�Yb`be�`iO]GI\	LNMSx �RXZF[MPLNH7¤J	LNFqO]egLNFqOS��LNY�pIXZYbJ[e \	L�QqcGIYbQSJ[YbM�HKJ	L�MPLS^UcGQSGUTvGt�Qg\)m GIQSQ_LST[O]GU^fOP^]LS{vGIYbYbGIFqO LNF}Y VW F[`bG�LNMPO]GU^UcG¡GIQ_XIO]GUOSxg��HKJ	LNMPOdpIXZYbJ[e \	LgQqcGIYbQSJ[Y\	LSTlLNF[\	^UcGh�uLNFqOP^]L�GIYiOP^]LNMg�¸GIQ_OPXI^aMS��\	L¡Y�m GIegTvYbGI\[G�`RLNY�\	LNMPTvYbGt�QSGIegLNFqOg\	L�rtF	LNMPOP^aGLNM]Q_XZYbYb`iO]MSx���HKJ	LNMPO�MPLS^UcG�J[F�GIMPTlLNQ_OPL(G�OPLNF[`i^�LNF�Q_XZegT[OPLkLNF�GIHKJ	LNYbYbM�QSGIMPXZM�LNF�HKJ	L
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YiLNM�T[^]LNMPO]GIQS`iXZF[M�\	LNY7M]`bMPOPLNe�G�\[`ijZ`iO]GIY7M]`ijZJ[`bF¡^]LNYbGUO]`ipUGIegLNFqO�{vGI`szhLNMSx Q�LS^ L_zhLNegTvYiLI�M]`�LNY�M]`bMPOPLNe�G VLNM `bF[QSGUTvGt�Qk\	LkT[^]XhQ_LNM]M]GU^ YbG�`bF	��XI^ae�GIQS`NVX�LNF�OPLNegTvM�^]LNGIY7OP^]LS{vGIYbYbGIFqOGIek{�J[F¡Q_LS^]O�\	LNMPTvYbGt�QSGIegLNFqOS�[LNM�TlXh\	^UcG�Q_XZFqOPLNegTvYbGU^�GIJ	jZegLNFqO]GU^Pn YiX	x¥(m GIYiOP^aG�{vGIF[\[Gh�)MSm �[G�\	L(OPLNF[`i^ LNF}Q_XZegT[OPLgHKJ	L�LNY�T[^]XhQvVLNMf\)m GU{vMPOP^aGIQSQS`NVX¡\)m `bFhn��XI^ae�GIQS`NVX�VLNMfQSGIJ[M]GIY�x VE=M G¡\[`i^N�)Y�m GUOP^a`i{vJ	O�\	L(rtF	LNMPOP^aG�LNMdQSGIYbQSJ[YbG�G�TvGU^]O]`i^ \	LgYiLNM\[GI\	LNM TvGIM]M]GI\	LNMS�7e�GI`��¸J	O]J	^]LNMSx Q�LS^dO]GIFqOS��GIHKJ	LNMPOfT[^]XhQvVLNMfMPLNegT[^]LgQ_XZegTlXI^]O]G¡J[F^]LSO]GU^a\g`begTvY VW QS`iOSx��RXZe e.VLNMujI^aGIFgM]`ijZJ[`KY�m GIegTvYbGI\[G�XdLNYh\	LNMPTvYbGt�QSGIegLNFqOu\	LRrtF	LNMPOP^aGh�e.VLNM�jI^aGIF�MPLS^UcG�LNY)^]LSO]GU^a\)xE=YRT[^]XhQvVLNMg\)m GU{vMPOP^aGIQSQS`NVX�`�\	L�T�cLS^a\[J[G�\)m `bF	��XI^ae�GIQS`NVX�F	X�MPXZYbGIegLNFqOg\	LST�cLNF|\	LY�m GIegTvYbGI\[G}`�LNY�\	LNMPTvYbGt�QSGIegLNFqO�\	L¡rtF	LNMPOP^aG�LNM]Q_XZYbYb`iO]MSx�E=YbM�GIYiOP^]LNMgLNYiLNegLNFqO]M�HKJ	LQSGU^aGIQ_OPLS^a`iOP�SLNF;Y�m GIF[GIYb`iOP�NGI\	XI^�{vGIM]GUO�LNF�rtF	LNMPOP^]LNM�O]GIek{�VL�`bFqOPLS^]pILNF	LNF�LNF�GIHKJ	LNMPOT[^]XhQvVLNMSxd� Q_XZFqO]`bFKJ[GIQS`NVX¡MSm LNMPO]J[\[`bGU^aGIF�\[`ipILS^aMPLNM��¸J[F[QS`iXZF[M�\)m GIF�cGIYb`bM]` (�G�egXh\	L(`bYsnYbJ[MPOP^aGUO]`bJ)xg��HKJ	LNMPOfLNMPO]J[\[`?`bF[QSYiXZJ	^UcG�J[F[G¡\	LNM]Q_^a`iTv`NVX¡\	L�Y�m GUOP^a`i{vJ	OdHKJ	L�jILNF	LS^aGh��LNMegXZMPOP^aGU^UcG(Y�m LS��LNQ_OPL�TvGU^]O]`bQSJ[YbGU^=\	L�Y�m GIegTvYbGI\[Gd\	L�rtF	LNMPOP^aGh�K`��KM]`vMSm LNM]QSGIJ)�hLNM=T[^]XITlXI^PnQS`iXZF[GU^UcG�J[F[G�\	LNM]Q_^a`iT)QS`NVX�\	LNYbM�TvGU^UcGIegLSOP^]LNM�GI\[\[`bQS`iXZF[GIYbM�\	L�rtF	LNMPOP^aG�F	LNQ_LNM]M]GU^a`bMS�GI`sz)VW Q_XZe&J[F	LNM�`bF[\[`bQSGIQS`iXZF[M�MPXI{[^]LfQ_XZe&MPLNYiLNQSQS`iXZF[GU^Pn YiXZMSx
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Q�LS^�G}QSGI\[GIM]QSJ[F[G�\	L�YiLNM(LNMPOP^aGUOScLSjZ`iLNM�\)m GIF�cGIYb`bM]`=T[^]LNMPLNFqO]GI\	LNMS�=LNM�\	LNM]Q_^a`bJ	^aGIF\[`ipILS^aMPXZM?GIYijIXI^a`bM]egLNMu\)m XI{[OPLNF[QS`NVXk\)m `bF	��XI^ae�GIQS`NVXdM]`ijZF[`srtQSGUO]`ipUG�XkGUOP^a`i{vJ	O]MSx�E=F�QSGI\[G
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¢�`ijZJ	^aG » xbº]�h£�EuzhLNegTvYiL(\	L�QqcGIYbQSJ[Y�\	L(Y�m GUOP^a`i{vJ	O3`FOQPJfkOQPaY�\)m J[F�MPLNFqwZGIY $�TlLS^�OP^]LNMGIegTvYbGI\	LNM�\	L rtF	LNMPOP^aGh� ! �N� !�=d` ! > x
ºU� � `�º � x�E=F�OPXIO]MfLNYbMkQSGIMPXZMfLNYbMkMPLNFqwZGIYbMfXI{[O]`bF	jZJ	O]Md^]LST[^]Xh\[J	LN`szhLNF�YbG�\	LS^a`ipUGI\[G\	LNY�MPLNFqwZGIY�\)m LNFqOP^aGI\[G}GIek{�J[F|Q_LS^]OgjI^aGIJ�\)m GIegTvYb`srtQSGIQS`NVX�X}LNM]egXI^]OPLa¤ W egLNFqOSx|E=YMPLNFqwZGIY�\	L�MPXI^]O]`b\[G VLNM�TlXZM]`iO]`bJ|GIYbY VW XZF LNY�MPLNFqwZGIY�\)m LNFqOP^aGI\[G�Q_^]LN`szl��`�VLNM�F	LSjZGUO]`bJHKJ[GIF�\	LNQ_^]LN`szlx� {vMPLS^]ph`�m M�LNY�TlXZYbM�HKJ	L(GUTvGU^]LN`sz�LNF�LNY�MPLNFqwZGIYu\	L(MPXI^]O]`b\[G�GIY7pIXZYiO]GIFqOd\	LNYbM � MSx¶KLS^]pILN`sz�Q_XZe1G�`bF[\[`bQSGI\	XI^k\	LNYRQSGIFqph`={[^aJ[M]Q�\	LNY=MPLNFqwZGIY�\)m LNFqOP^aGI\[G�LNF���XI^ae�G�\	LjI^aGuVX	x�� e�`b\[GgHKJ	LkY�m GIegTvYbGI\[GgGIJ	jZegLNFqO]Gh�)Y�m GIegTvYb`iO]J[\�\	LNY�TlXZYbM�\[`bM]e�`bFKJ	LN`szlx@^�XXI{vMPO]GIFqOS��G�YbG�pILSjZGI\[Gh��LNY�TvJ[FqO�e�cG�z	`be LNM�^]LSO]GU^a\[Ghx¶KLNek{vYbGh��\	XZF[QSMS��HKJ	L�J[FGIJ	jZegLNFqO�\	LkY�m GIegTvYbGI\[G�\	LdrtF	LNMPOP^aG�M]J[GNph`iOP�NG�LNY7MPLNFqwZGIY7\	LkMPXI^]O]`b\[Gh�tG�YbGgpILSjZGI\[GHKJ	LdLNY)^]LSO]GU^a\[Ghx¥(m GIYiOP^aG�{vGIF[\[Gh�=LNF[M�TlXh\	LNe1T[^]LSjZJ[FqO]GU^�Q_XZe"GU��LNQ_O]G�LNY�QqcGIYbQSJ[Y�\	L�Y�m GUOP^a`i{vJ	O`FOQPJfkOQPaY�GgYiLNM�\[`i��LS^]LNFqO]M�Q_XZegTlXZF	LNFqO]M���^]LNH7¤J	LNF[QS`bGIYbM�\)m J[F�MPLNFqwZGIY)\)m LNFqOP^aGI\[G�HKJ[GIYsnMPLSpIXZY�x�y7G�rvj	x » xbºIº¡\	LNM]Q_^a`bJ�LNYRMPLNJ|Q_XZegTlXI^]O]GIegLNFqO���^]LNH7¤J	LNF[QS`bGIY�x�E=F|Q_XZF[Q_^]LSOS�egXZMPOP^aG�YbG�^]LNYbGIQS`NVX��&\)m GIegTvYb`iO]J[\[M LNFqOP^]L�YbG�MPXI^]O]`b\[G�`=Y�m LNFqOP^aGI\[G�TlLS^kG�\[`ipILS^aMPLNM��^]LNH7¤J)cLNF[QS`iLNMk\)m J[F�MPLNFqwZGIYRM]`bFKJ[MPX ¤ W \[GIY�TvJ	^k\)m LNFqOP^aGI\[G�`=\[`ipILS^aMPLNMfGIegTvYbGI\	LNMf\	Lgr[nF	LNMPOP^aG � LNF�GIHKJ	LNMPO�QSGIM�L_zhT[^]LNM]M]GI\[Gg\[`i^]LNQ_O]GIegLNFqO�LNF�MPLSjIXZF[M �axE=M�Q_XZFhrv^ae�G�LNY=��LSO�HKJ	L�MSm GUTvJ[FqO]GNpUG�GU{vGIF[MS£�GIJ	jZegLNFqO]GIFqOgY�m GIegTvYbGI\[G�\	L�r[nF	LNMPOP^aG�YbG�^]LNYbGIQS`NVX�\)m GIegTvYb`iO]J[\[MdpUG�\[`bM]e�`bFKJ[`bFqOSx�^�X�XI{vMPO]GIFqOS�?LNYRjI^aGIJ|\)m GIegTvYb`snrtQSGIQS`NVX�� LNM]egXI^]OPLa¤ W egLNFqOfMPXI��LS^]OdTlLS^ QSGI\[G¡Q_XZegTlXZF	LNFqO ��^]LNH7¤J	LNF[QS`bGIYfVLNMd\[`i��LS^]LNFqOSx(¶h`{�VLgTlLS^dGIegTvYbGI\	LNM�TlLSO]`iOPLNMdY�m GIegTvYb`srtQSGIQS`NVX�G�GIYiOPLNM ��^]LNH7¤J)cLNF[QS`iLNM�VLNMfe�G�LPXI^N��G�e�`b\[GHKJ	L pUG�GIJ	jZegLNFqO]GIFqO�Y�m GIegTvYbGI\[G(\	L�rtF	LNMPOP^aGh�	YbGk^]LNYbGIQS`NVXg\)m GIegTvYb`iO]J[\[M?LNM]\	LSp?VLfe.VLNMM]`ijZF[`srtQSGUO]`ipUG�TlLS^uG {vGI`szhLNM���^]LNH7¤J)cLNF[QS`iLNMSx�¥(m GIHKJ	LNMPO]Gfe�GIF	LS^aGh�qG�L]J[MPO]GIFqO?Y�m GIegTvYbGI\[G\	L=rtF	LNMPOP^aG�LNM�TlXIO�GIQ_XZF[MPLSjZJ[`i^u\	LS^a`ipUGU^7LNYKMPLNFqwZGIY	\)m LNFqOP^aGI\[Gh�UrtYiOP^aGIFqO�e.VLNM�X egLNFqwhM



��� ���������g � ��� � ��� � � � ��	�
�� � �7��� �h���(��� 
 � �g�B�#	���� � 
���� � ¹q�

0
2

4
6

8
10

0

1

2

3

4

5

0

2

4

6

8

10

Amplada de          
la finestra, a·T (s)Freqüència (Hz)

G
ua

ny
, G

¢�`ijZJ	^aG » xbºIºU£���GU^aGIQ_OPLS^ VW MPO]`bQSGg��^]LNH7¤J	LNF[QS`bGIY)\	LfY�m GUOP^a`i{vJ	Og`FOQPJfkOQPaY
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GIegTvYbGI\	LNM�\	LfrtF	LNMPOP^aG�\[`i��LS^]LNFqO]MS£��K��º]��` » �hx � {vMPLS^]ph`�m M�Q_XZe GIYbM�MPLSjZegLNFqO]M GIek{OPLNF[\)cLNF[QS`bG�Yb`bF	LNGIYlLNYbM��[`�Q_XI^]^]LNMPTlXZF¡J[F[Gg\[`bMPTlLS^aM]`NVXk{vGI`sz	G�X�FKJ[Y x YiGhx��ek{�J[F[GdGIegTvYbGI\[G TlLSO]`iO]G ! ��v/��VLNM?TlXZM]M]`i{vYiL�`b\	LNFqO]`srtQSGU^uLNYbMuTvJ[FqO]MuXZF��[`	�[G\[`bM]Q_XZFqO]`bFKJq¤ W O]GUO]MdLNF�YbG�\	LS^a`ipUGI\[G¡\	LNY?MPLNFqwZGIY=\)m LNFqOP^aGI\[G � `�x LIxi��LNYbMdTv`bQSMfGIY?pIXZYiO]GIFqO\	L � �7º]�h� » � �l�V��`�� » M �axRy?m GIF�cGIYb`bM]`lLNM�^]LNGIYb`iOP�NGgLNF�GIHKJ	LNMPO�QSGIM�\	Ld��XI^ae�Gg{vGIMPO]GIFqOYiXhQSGIY�xE=F QSGIFqph`��=GIek{�J[F[G�GIegTvYbGI\[G�e�G�LPXI^ ! > v » �h�=jZJ[GIFqwILNF�`begTlXI^]O�cGIF[QS`bG�LNYbMTv`bQSM�\	Ld\[`bMPTlLS^aM]`NVXkG�ºN�K��º �K��º � � » ºU� » ¹g` » ��M�GUT[^]XNz	`be�GI\[GIegLNFqOS�[GIM]MPLNFqwZGIYbGIFqO�LNYbMQSGIFqph`bMf\	LgOPLNF[\)cLNF[QS`bG¡\	L�\[`bF�cGIe�`bQSG�e.VLNMkYiLNFqO]G � LIx j	xi��Q_XI^]^]LNMPTlXZF	LNFqO]MfGIY?MPLSjZegLNFqOM]`bFKJ[MPX ¤ W \[GIY[\	LNYtMPLNFqwZGIYl\)m LNFqOP^aGI\[Gq�ax=��`sz7cXkLNM�\	LNJ�G(HKJ	L�LNF�GIHKJ	LNMPO�QSGIM�Y�m GIF�cGIYb`bM]`	LNM^]LNGIYb`iOP�NG�\	Ld��XI^ae�Gge.VLNM�jZYiXI{vGIY�x~�F�GIYiOP^]L�GIMPTlLNQ_OPL�G�\	LNMPO]GIQSGU^(LNF�jILNF	LS^aGIY�VLNMkLNYu^]LSO]GU^a\�HKJ	L�L_zhTlLS^a`begLNFqO]G�LNYMPLNFqwZGIY7\	LfMPXI^]O]`b\[Ghxu·�HKJ	LkMSm GIQSQ_LNFqO]J[G�G�e�`b\[G�HKJ	LfY�m GIegTvYbGI\[G(pUGgLNF�GIJ	jZegLNFqOSx¥(m GIYiOP^aG�{vGIF[\[Gh�ULNF[M7TlXh\	LNe T[^]LSjZJ[FqO]GU^uQ_XZeGU��LNQ_O]G LNYKQqcGIYbQSJ[YK\	LRYbG�\[`bMPTlLS^aM]`NVX�GYiLNM7\[`i��LS^]LNFqO]M7Q_XZegTlXZF	LNFqO]M���^]LNH7¤J	LNF[QS`bGIYbM�\)m J[FfMPLNFqwZGIYK\)m LNFqOP^aGI\[G�HKJ[GIYbMPLSpIXZY�x�y7G�rvj	x» xbºN��\	LNM]Q_^a`bJ�LNYlMPLNJ�Q_XZegTlXI^]O]GIegLNFqO���^]LNH7¤J	LNF[QS`bGIY�x�E=F�Q_XZF[Q_^]LSOS�vegXZMPOP^aG�YbGk^]LNYbGIQS`NVX
� \)m GIegTvYb`iO]J[\[MfLNFqOP^]L�YbG�MPXI^]O]`b\[G�`�Y�m LNFqOP^aGI\[G�TlLS^gG�\[`ipILS^aMPLNM���^]LNH7¤J)cLNF[QS`iLNMg\)m J[FMPLNFqwZGIY�M]`bFKJ[MPX ¤ W \[GIYuTvJ	^�\)m LNFqOP^aGI\[G�`R\[`ipILS^aMPLNM(GIegTvYbGI\	LNM(\	L�rtF	LNMPOP^aG � LNF|GIHKJ	LNMPOQSGIM�L_zhT[^]LNM]M]GI\[G�\[`i^]LNQ_O]GIegLNFqO�LNF�MPLSjIXZF[M �ax��GIY Q_XZe�GUTvJ[FqO�cGUpILNe�GU{vGIF[MS��GIegTvYbGI\	LNM�\	L�rtF	LNMPOP^aG�TlLSO]`iO]G�TlLS^aegLSOPLNF�GIQ nQ_LNFqO]J[GU^�YiLNM�Q_XZegTlXZF	LNFqO]Mg\)m GIYiO]G���^]LNH7¤J)cLNF[QS`bG � `�x LIxi�=\[`bF�cGIe�`bHKJ	LNMk^UcGUTv`b\	LNM �ax Q�LS^UcXG�e�`b\[G}HKJ	L�Y�m GIegTvYbGI\[G}GIJ	jZegLNFqO]G.GIHKJ	LNMPOPLNM�Q_XZegTlXZF	LNFqO]M�LNM�pUGIF�LNM]egXI^]OPLN`bFqOSx¥(m GIYiOP^aGg{vGIF[\[Gh�[YiLNM�Q_XZegTlXZF	LNFqO]M�\	Ld{vGI`sz	G���^]LNH7¤J)cLNF[QS`bG � `�x LIxi�t\[`bF�cGIe�`bHKJ	LNMRYiLNFqOPLNM �
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¢�`ijZJ	^aG » xbºN�K£���GU^aGIQ_OPLS^ VW MPO]`bQSGg��^]LNH7¤J	LNF[QS`bGIYl\	LkY�m GUOP^a`i{vJ	O(fVdmN `FOQZ*N dFiX U doPGO9SVU
^]LNHKJ	LS^]LN`szhLNF¡J[F�O]GIe�GIFqw�\	L rtF	LNMPOP^aGgM]JhrtQS`iLNFqO]egLNFqO�jI^aGIF¡TlLS^�\	LNMPO]GIQSGU^Nx� {vMPLS^]ph`�m M�Q_XZe¡�tG�e�`b\[GgHKJ	LkGIJ	jZegLNFqO]G�Y�m GIegTvYbGI\[Gg\	LdrtF	LNMPOP^aGh�vYbGg\[`bMPTlLS^aM]`NVXOPLNF[\	LN`sz�G�J[F[`srtQSGU^Pn MPLdTlLS^�G�OPXIOPLNM YiLNM�Q_XZegTlXZF	LNFqO]M���^]LNH7¤J	LNF[QS`bGIYbM�G�TvGU^]O]`i^�\)m J[F[G\	LSOPLS^ae�`bF[GI\[G���^]LNH7¤J)cLNF[QS`bGhx VE=M LNF�GIHKJ	LNMPOdTvJ[FqOdHKJ[GIF}YiLNMdQ_XZegTlXZF	LNFqO]Md\	Lg{vGI`sz	G��^]LNH7¤J)cLNF[QS`bGgGIQ_XZF[MPLSjZJ	LN`szhLNF�\	LNMPO]GIQSGU^�TlLS^�MPXI{[^]Lf\	LfYiLNM�\	LNe.VLNMSx��`sz)VW TlLS^dL_zhLNegTvYiLI��LNMdTlXIOd^]LN\[J[`i^dYbG¡MPLNF[M]`i{v`bYb`iO]GUO�GIYuMPXI^]XZYbYu\	LNYuMPLNFqwZGIY?\)m LNFhnOP^aGI\[GgGIJ	jZegLNFqO]GIFqO�Y�m GIegTvYbGI\[Gg\	LfYbG(rtF	LNMPOP^aGgQ_XZFqpILNF[`iLNFqO]egLNFqOSx
� � ��� � � � ��� ����� � �
y7GgYbYb`bMPO]G(\)m GUOP^a`i{vJ	O]M�\	LS^a`ipUGUO]M�\	LfY�m GIF�cGIYb`bM]`vTlLS^�G�L]J[MPO�Yb`bF	LNGIYtTlXh\	^a`bG(Q_XZegTvYiLSO]GU^Pn MPLGIek{ J[F[M(GIYiOP^]LNMSx Q�LS^gG�OPXIO]M�LNYbYbMfLNM�TlXh\	^a`bG¡^]LNGIYb`iOP�NGU^�J[F�LNMPO]J[\[`RM]`be�`bYbGU^(GIY�`bYsnYbJ[MPOP^aGUORGIek{¡LNYbM�GUOP^a`i{vJ	O]MK`FOQPJfkOQPaYR`KfVdmN `FOQZ*N dFiXDU doPGO9SVU x=��`sz)VW MPLIm F�TlXh\	^a`iLNF�\	LS^a`ipUGU^GUTvYb`bQSGIQS`iXZF[M VJ	O]`bYbMfTlLS^(G�Y�m XI{[OPLNF[QS`NVX�\)m `bF	��XI^ae�GIQS`NVX�M]`ijZF[`srtQSGUO]`ipUGhx���Q_XZFqO]`bFKJ[GIQS`NVXMSm GUTvJ[FqOPLNF}\[`ipILS^aMPXZMdGUOP^a`i{vJ	O]M HKJ	L�TlXh\	^a`iLNF�GU^]^a`i{vGU^dG�OPLNF[`i^fGIYijZJ[F�`bFqOPLS^NcLNMfTlLS^dGY�m XI{[OPLNF[QS`NVX�\)m `bF	��XI^ae�GIQS`NVXgM]`ijZF[`srtQSGUO]`ipUGhx~�F[GgTlXZM]M]`i{v`bYb`iO]GUO�MPLS^a`bGgQ_XZF[M]`b\	LS^aGU^�LNY7Q_XKL_rtQS`iLNFqO�\	LkQ_XI^]^]LNYbGIQS`NVX�Yb`bF	LNGIY��	Q_XZe¦GegLNM]J	^aG�\	LNY�jI^aGIJ�\)m G�L]J[MPOdYb`bF	LNGIY�x���HKJ	LNMPOfGUOP^a`i{vJ	O TlLS^aegLSOP^a`bG�M]GU{lLS^fQ_XZeD\	Lg{�VLX�e�GIYbGIegLNFqO�MPLSjZJ	LN`szhLNF�J[F[G�OP^aG�LPLNQ_O�cXI^a`bG�Yb`bF	LNGIY?YiLNM(\[GI\	LNMkQ_XZFqO]`bF	jZJ[\	LNMkLNF.J[F[GrtF	LNMPOP^aGhx~�F[G(GIYiOP^aGkTlXZM]M]`i{v`bYb`iO]GUOuMPLS^a`bG(J	O]`bYb`iOP�NGU^RYbGk^]LNQ_O]G�\)m G�L]J[MPO=TlLS^�GkT[^]LN\[`i^RYbGke�GUjUn
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F[`iO]J[\}\	LNY=MPLNFqwZGIY?LNF�LNYuTvJ[FqOke�`ij�\	L�YbG�rtF	LNMPOP^aGhx�¥(m GIHKJ	LNMPO]G���XI^ae�G�LNMfTlXh\	^a`bG\[`bMPTlXZM]GU^�\)m J[F�egLNQSGIF[`bM]egLf\	L rtYiOP^aGUO�\	LNY)MPLNFqwZGIY7\)m LNFqOP^aGI\[G�GIF[GIYb`iOP�NGUOSx¥(m GIYiOP^aGf{vGIF[\[Gh�KY�m G�L]J[MPO=Yb`bF	LNGIY	F	XZe.VLNM�VLNMRJ[F[Gf\	L�YiLNMuLNMPOP^aGUOScLSjZ`iLNM�\)m GIF�cGIYb`bM]`	HKJ	LXI{[^]L�YiLNM�TlXI^]OPLNMuGdGIYiOP^]LNM�OScLNQSF[`bHKJ	LNM?\)m G�L]J[MPOSx Q�LS^?L_zhLNegTvYiLI�qY�m G�L]J[MPOu\)m J[F(TlXZYb`bF	XZe�`\	L�MPLSjIXZF�XI^a\	^]L�LNF[M?TlXh\	^a`bGd\	XZF[GU^RQ_XZe2GUOP^a`i{vJ	O=\	L�rtF	LNMPOP^aGfJ[F[GfGUT[^]XNz	`be�GIQS`NVX(\	LYbG�MPLSjIXZF[G�\	LS^a`ipUGI\[G(\	LNY)MPLNFqwZGIY�\)m LNFqOP^aGI\[G � LNM]Q_XZYbYb`bFqOS�hTlLS^�L_zhLNegTvYiLI�hLNY)Q_XKL_rtQS`iLNFqOHKJ	LfGIQ_XZegTvGIFqwZG�YbGgMPLSjIXZF[GgTlXIOScLNF[QS`bG�\	LfY�m LNHKJ[GIQS`NVX�\)m G�L]J[MPO �ax
��������� 	�
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y?m LNMPO]GI\�VW MPO]`bQSG.\	LNM]Q_^a`iT[O]`ipUG}T[^]XITlXI^aQS`iXZF[G�YiLNM�{vGIMPLNM�TlLS^�Y�m GIF�cGIYb`bM]`�\	L�TlXI{vYbGIQS`iXZF[M\)m `bF[\[`iph`b\[J[M�GfTvGU^]O]`i^R\)m J[F[GkegXZMPOP^aGfX�Q_XZF%L]J[FqOR\)m XI{vMPLS^]pUGIQS`iXZF[MSxu��HKJ	LNMPO]M=LNMPO]J[\[`bMpUGIF�LNF[QSGIe�`bF[GUO]M�G�GIF[GIYb`iOP�NGU^�YbGg\[`bMPOP^a`i{vJ[QS`NVX�\	LfQ_LS^]OPLNM�pUGU^a`bGU{vYiLNM�\	LkYbG�TlXI{vYbGIQS`NVX	x
Q�LS^�L_zhLNegTvYiL LNF[M�TlXIO�`bFqOPLS^]LNM]M]GU^�GIF[GIYb`iOP�NGU^�YbGg\[`bMPOP^a`i{vJ[QS`NVX(\)m J[F¡Q_XZF%L]J[FqO�\	LdTlLS^PnMPXZF	LNM�MPLSjIXZF[M�LNYhMPL_zhLI�ZY�m LN\[GUO�X�{�VL�LNYhQ_XZYiXI^u\	LNYbM7J[YbYbMSx2Q�XI{vYbGIQS`NVX�F	X F	LNQ_LNM]M�cGU^a`bGIegLNFqOpIXZYq\[`i^lTlLS^aMPXZF	LNMS� LNM)TlXIO)^]LS��LS^a`i^�G�Q_XIOozhLNMS�UTvGN¤ W MPXZMS� ^]LNYbYiXIOPjILNMS� �]cGU{[^a`bHKJ	LNMS� e�cGIHKJ[`bF	LNMS�T[^]Xh\[J[Q_OPLNMS�	LSO]QUxR¢�`bF[M�`lOPXIO�LNM�TlXIO�Q_XZF[M]`b\	LS^aGU^�Y�m LNMPO]J[\[`)\	LNYbM�pUGIYiXI^aM�\)m J[F¡MPLNFqwZGIY�x¶h`[YbGdpUGU^a`bGU{vYiL�GdLNMPO]J[\[`bGU^?TlXIO=GIM]MPXZYb`i^?J[FgpUGIYiXI^RHKJ[GIYbMPLSpIXZYv\)m LNFqOP^]L�J[F�Q_XZF%L]J[FqO^]LNYbGUO]`ipUGIegLNFqO�jI^aGIF)� TlXIO�`bFqOPLS^]LNM]M]GU^7GUTvYb`bQSGU^�GIYijZJ[FfQ_^a`iOPLS^a`IHKJ	LuTlLS^aegLSO]`IM]`begTvYb`srtQSGU^PnF	L(Y�m GIF�cGIYb`bM]`lLNMPO]GI\�VW MPO]`bQSGhx^�XI^ae�GIYbegLNFqOS�tLNM�^]LNGIYb`iOP�NG�J[F[G�\[`bM]Q_^]LSO]`iOP�NGIQS`NVX�\	L(Y�m J[F[`snpILS^aM(\	L�pUGIYiXI^aMk\	L���XI^ae�G�HKJ	L�MSm LNMPO]J[\[`bG�YbG�\[`bMPOP^a`i{vJ[QS`NVX�\	L�YiLNMfXI{vMPLS^]pUGIQS`iXZF[MfLNF^]LNYbGIQS`NVX�G�J[F�Q_XZF%L]J[FqOS�le.VLNM ^]LN\[Jq¤ W OS�v\)m `bFqOPLS^]pUGIYbM�\	LkpUGIYiXI^aMSx�Q�LS^ L_zhLNegTvYiLI�tLNM�TlXUn\	^a`bGkLNMPO]J[\[`bGU^�YbG�\[`bMPOP^a`i{vJ[QS`NVXk\)m `bF[\[`iph`b\[J[M?MPLSjIXZF[M�\[`ipILS^aMPXZM�OP^aGIe�M�\)m LN\[GUOS£?\	L~��Gº]� GIFqwhMS�Z\	L ºIº�G » � GIFqwhMS�Z\	L » ºRGd�V� GIFqwhMS�ILSO]QUxuE=Fk{vGIMPL�G GIHKJ	LNMPO�TvYbGIFqOPLML]GIegLNFqOMSm LNMPO]GU{vYiLN`sz�J[F[G�QSYbGIM]M]`srtQSGIQS`NVX�\	L(YiLNM�XI{vMPLS^]pUGIQS`iXZF[M�MPLSjIXZF[M�LNYbM�\[`ipILS^aMPXZM�`bFqOPLS^]pUGIYbM\	LdpUGIYiXI^aMSx��YbGIM]M]`srtQSGU^uYiLNMu\[GI\	LNM?\)m J[F�MPLNFqwZGIY[HKJ	LI�ZLNFgJ[FgegXZegLNFqO?\	XZF[GUOS�KQ_XZF[MPO]`iO]J	LN`szhLNFJ[F[G�rtF	LNMPOP^aG.LNM�TlXIO�Q_XZF[M]`b\	LS^aGU^¡J[F�e¡cLSOPXh\	L�\)m GU{vMPOP^aGIQSQS`NVX \)m `bF	��XI^ae�GIQS`NVX	x ~�FLNMPO]J[\[`�LNMPO]GI\�VW MPO]`bQ�\	L�YbG.\[`bMPOP^a`i{vJ[QS`NVX�\	L�e�GUjZF[`iO]J[\[M�TlXIO�T[^]XITlXI^aQS`iXZF[GU^Pn F	XZM�J[FQ_XZF%L]J[FqO�\)m GUOP^a`i{vJ	O]M�`bFqOPLS^]LNM]M]GIFqO]MS�vQ_XZe�pILNJ	^]LNe&GgQ_XZFqO]`bFKJ[GIQS`NVX	x�RXZF[M]`b\	LS^a`�m M(J[F|Q_XZF%L]J[FqO�XI^a\	LNF[GUO�� �=^]LST[^]LNMPLNFqO]GIFqO�Y�m J[F[`ipILS^aM(\	L�TlXZM]M]`i{vYiLNMXI{vMPLS^]pUGIQS`iXZF[MSx�¶h`ijZJ[`	� 3
��J[F.Q_XZF%L]J[FqO�\	L�� � � � X76 N�OQZ�'VSTn]d XVP N � # � ���`�3J[F[G�TvGU^]O]`bQS`NVX�\	L�Y�m J[F[`ipILS^aM��k�7LNF�� �-� � doPaY_OQZ�'VSVU N�� � ¦x7^�XI^ae�GIYbegLNFqOMSm GIQ_XZMPO]J[egLNF�G(\	L_rtF[`i^?`bFqOPLS^]pUGIYbM=\)m `ijZJ[GIYvGIegTvYbGI\[Gh�KLNF[QSGU^aGkHKJ	L�F	X�VLNMRXI{vYb`ijZGUOPXI^a`�xy7G�Yb`be�`iO]GIQS`NVX�\	L�OP^]LS{vGIYbYbGU^dGIek{�Q_XZF%L]J[FqO]M�XI^a\	LNF[GUO]M T[^]X p?VL�\	LNY���LSOd\)m `begTlXZM]GU^ YbGF	LNQ_LNM]M]`iO]GUO�\	L�\	L_rtF[`i^�GIHKJ	LNMPO]G�TvGU^]O]`bQS`NVX�LNF `bFqOPLS^]pUGIYbMSx�Euz	`bMPOPLN`szhLNF.GIYiOP^]LNM�TvYbGIFhnOPLML]GIegLNFqO]MgF	X�Q_XZF[M]`b\	LS^aGUO]M(LNF|GIHKJ	LNMPO�GUTvGU^]O]GUOgHKJ	L�TlLS^aegLSOPLNF�^]LNYbG�z	GU^gGIHKJ	LNMPO]GYb`be�`iO]GIQS`NVX � pILNJ	^]L�J[F�Q_XZegLNFqO]GU^a`v��LSO=GkY�m GUTvGU^]O]GUOR\)m GIYiOP^]LNM?GUOP^a`i{vJ	O]M?\	L�YbGdT�cGUj	x � ¹K�axy?m LNMPO]J[\[`	LNMPO]GI\�VW MPO]`bQ�\	L��¦LNM=��XZF[GIegLNFqO]GfLNF�LNY[QqcGIYbQSJ[Y[\)m J[F�Q_XZF%L]J[FqO=\	L�egLNM]Jhn^]LNM�LNMPO]GI\�VW MPO]`bHKJ	LNM�MPXI{[^]LdYbG�\[`bMPOP^a`i{vJ[QS`NVXk\	LfYiLNMRXI{vMPLS^]pUGIQS`iXZF[M�LNF¡LNYbM�`bFqOPLS^]pUGIYbM�HKJ	LQ_XZF[MPO]`iO]J	LN`szhLNF�kx��7XIO7GIF�cGIYb`bM]`ULNMPO]GI\�VW MPO]`bQ�TvGU^]OPLN`szd\	LNYI^]LNQ_XZegT[OPL=\	L=YiLNM)��^]LNH7¤J)cLNF[QS`iLNM\	LNM]Q_^a`iOPLNM�G�Q_XZFqO]`bFKJ[GIQS`NVX	xy7G % Z9OF8��e DOQPJn]d S�S76 N]XVU e Y S ! � \	LgY�m `bFqOPLS^]pUGIY�� � � k��Q_XZegT[O]GU{v`bYb`iOP�NG�LNYuF VJ[egLS^]X\)m XI{vMPLS^]pUGIQS`iXZF[M�\)m �DHKJ	L TlLS^]O]GIFqwILNF¡GIYl`bFqOPLS^]pUGIY�� � x?��OScLNM�HKJ	L� VLNM�J[F[GkTvGU^]O]`bQS`NVX
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� {vMPLS^]ph`�m M=HKJ	L�LNYtQ_XZF%L]J[FqOR\	L�YbYb`bF[\[GU^aM�LNM]\	LSp?VLdJ[F�TvGU^UcGIegLSOP^]L�\	L�rtF	LNMPOP^aG � `�x LI�� � 3���F	LNQ_LNM]M]GU^a`hTlLS^�YiLNM��¸J[F[QS`iXZF[M�\)m GIF�cGIYb`bM]`qHKJ	L�MPLIm F�\	LS^a`iph`bF � pILNJ	^]L�\	LS� x » xbºUx ¹K�axy7G���XI^ae�G�LNF�HKJ	L�LNM��¸GIQS`�YbG�TvGU^]O]`bQS`NVX�LNF��SXZF	LNM�LNMPO�cG.^]LNYbGIQS`iXZF[GI\[G�GIek{�LNYjI^aGIJ�\)m GU{vMPOP^aGIQSQS`NVX�X�T�cLS^a\[J[G}\)m `bF	��XI^ae�GIQS`NVX}HKJ	L�MSm GIM]MPXZYb`i^UcGhx�E=F�GIHKJ	LNMPO�MPLNFqO]`iOS�J[F�F VJ[egLS^]X(^]LN\[Jq¤ W OR\	L��SXZF	LNM�Q_XZegTlXI^]O]GU^UcG�J[F�jI^aGIJ¡\)m GU{vMPOP^aGIQSQS`NVX�M]J	TlLS^a`iXI^N�K`��KTlLS^O]GIFqOS�tJ[F[G�T�cLS^a\[J[Gg\)m `bF	��XI^ae�GIQS`NVXge�G�LPXI^Nx�Q_XZFqO]`bF[GIQS`NVXgLNM�egXZMPOP^aGU^aGIF�\[`ipILS^aMPLNM��¸J[F[QS`iXZF[M�\)m GIF�cGIYb`bM]`l\	L rtF	LNMPOP^]LNM�HKJ	LdLNM\	LS^a`ipILNF�\)m GIHKJ	LNMPO]G�LNMPOP^aGUOScLSjZ`bG¡\)m GIF�cGIYb`bM]`�x��7XIOPLNM�LNYbYiLNM��[GIF�LNMPO]GUOd`begTvYiLNegLNFqO]GI\	LNMe�`iOoL]GIF��QSGIFqORJ[F�{vYiXhQ�\	L�YbGkYbYb`i{[^]LS^a`bG�°�±�²	°�³Z´dµ}GIF	XZegLNF[GUOR° ����� � ��� ������� ����������� ����� 	
�� � � �
�� ���������� �� � pILNJ	^]Ldrvj	x » xbº_¹K�ax

Analitzador estadístic
basat en finestres

¢�`ijZJ	^aG » xbº_¹	£ ��YiXhQk° ����� � ��� �������'����������� ����� 	 �� � � � ������������� ���\	L(YbG�YbYb`i{[^]LS^a`bG(°�±�
²	°�³Z´dµ

����� ����� � ��� ��� �  " �
E=M T[^]XITlXZM]G�Q_XZF[M]`b\	LS^aGU^dJ[F�GUOP^a`i{vJ	O�{vGIM]GUOdLNF}YbG�egXh\[G � pILNJ	^]LgLNHvx � » xbº � �a�ax�y7G�¸J[F[QS`NVXg\)m GIF�cGIYb`bM]`l\	LdrtF	LNMPOP^]LNM�LNMPO]GU^a`bG�\	LNM]Q_^a`iO]G�TlLS^�YbGgMPLSj)¤J	LNFqO�L_zhT[^]LNM]M]`NVX	£

� &�� �K�gv��� ��� � �z�
� � $��

� ���
��HKJ	LNMPO]G��¸J[F[QS`NVX�\)m GIF�cGIYb`bM]`U^]LNHKJ	LS^]LN`szfQ_XZe;G�TvGU^UcGIegLSOP^]LR\	LurtF	LNMPOP^aG�GI\[\[`bQS`iXZF[GIY� pILNJ	^]L�\	LS� x » xbºUx ¹K��LNY~n*XVP�\ e�PaY�f.- O]Y[d 8]eaO]Y_O N �A� `�x LI� � � 3��ax � VLNM�J[F|Q_XZF%L]J[FqO
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XI^a\	LNF[GUO�\	L	��O]Y[d 8]eaO]Y_O N?HKJ	LuTlLS^aegLSOPLNFf`b\	LNFqO]`srtQSGU^�YiLNM �R�SXZF	LNM7MPLSjIXZF[M7J[Fde�GUTvGUOPjIL{v` LPLNQ_O]`bJ)£���( � x Q�LS^�Q_XZFqpILNF[`�LNM�T[^]LNF[\	^UcG � 3��dxE=YdQqcGIYbQSJ[Yd\)m GIHKJ	LNMPO�GUOP^a`i{vJ	O�jILNF	LS^aG�J[F/MPLNFqwZGIYf\	L�e�GUjZF[`iO]J[\/HKJ[GIYb`iO]GUO]`ipUGhx¶tm LNFqOKVLNF;HKJ	L�GIHKJ	LNMPO�GUOP^a`i{vJ	O¡\	L�rtF	LNMPOP^aG T[^]LSOKVLNF;`b\	LNFqO]`srtQSGU^�YbG|�SXZF[G�GIek{ YbGe�cG�z	`be�G�TlLS^ae�GIF)cLNF[QS`bG�\	LNYKMPLNFqwZGIY	\)m LNFqOP^aGI\[G�LNF�YbG�MPLSpUG�LSpIXZYbJ[QS`NVX�OPLNegTlXI^aGIY�x VE=M�G\[`i^N� `bF[\[`bQSG�HKJ[`bF[G�VLNM�YbG��SXZF[G�T[^]LN\	XZe�`bF[GIFqO)TlLS^7J[F[G�GIegTvYbGI\[G�\	LurtF	LNMPOP^aG�\	XZF[GI\[Ghxy7G J	O]`bYb`iO]GUO�\)m GIHKJ	LNMPO�GUOP^a`i{vJ	O�VLNM�HKJ	L}TlLS^aegLSO�HKJ[GIYb`srtQSGU^¡LNYfMPLNFqwZGIYk\)m LNFqOP^aGI\[G� `�x LIxi�[\[`bM]Q_^]LSO]`iOP�NGU^�YbG�e�GUjZF[`iO]J[\�\	LNYlMPLNFqwZGIY�`tLSO]`bHKJ	LSO]GU^Pn YbGq�R\)m J[F[G(��XI^ae�G(^]XI{vJ[MPO]GLNF	��^]XZFqO�\	LNY)MPXI^]XZYbY)X�GIYiOP^]LNM�\[`bF�cGIe�`bHKJ	LNMRF	X�\	LNM]`iOoL]GI\	LNM�T[^UcXITv`iLNM�\	LNY�MPLNFqwZGIY�xy7G¡HKJ[GIYb`srtQSGIQS`NVX¡\	LST�cLNF�\	L�Q_XZeDMSm G�L]J[MPO]`bF�LNYbMfYbYb`bF[\[GU^aMSx�� J[GIYbMPLSpIXZYu\[GI\[G¡\	LNYMPLNFqwZGIY�\)m LNFqOP^aGI\[G�HKJ	L�QSGIJ}\[`bF[M�\)m J[F[G�e�GUOPLN`sz	G��SXZF[G�VLNMdHKJ[GIYb`srtQSGI\[G�TlLS^ `ijZJ[GIY�x
Q�LS^(O]GIFqOS��TlLS^kOPXIOPLNM�GIHKJ	LNYbYiLNMke�GUjZF[`iO]J[\[MkHKJ	L�OPLNF	LNF.J[F[G�e�GUOPLN`sz	G�M]`ijZF[`srtQSGIQS`NVXMSm �[Gg\	Lf\	L_rtF[`i^�J[F[G��SXZF[G�HKJ	LfYiLNM�Q_XZFqO]`bF	jZJ[`�x�7XIO�T[^]XhQvVLNM�\	L HKJ[GIYb`srtQSGIQS`NVX(`begTvYb`bQSGfJ[F[GkT�cLS^a\[J[G(\)m `bF	��XI^ae�GIQS`NVX	x?�RXZe3egLNFqwhM�SXZF	LNMkLNM(\	L_rtF	LN`szhLNF�e.VLNM(T�cLS^a\[J[G�LNMkT[^]Xh\[J	LN`szlx�¥(m GIYiOP^aG�{vGIF[\[Gh��OPXIO]G�YbG�`bF	��XI^Pne�GIQS`NVX�Q_XZFqO]`bF	jZJ[\[G�LNF|YiLNM(\[GI\	LNM�\)m J[F[G��SXZF[G�LNM(pILNJ|J[F[`srtQSGI\[G�`=^]LNM]J[e�`b\[G�LNFJ[F[G(MPXZYbG(LSO]`bHKJ	LSO]Ghx=E=F�GIHKJ	LNMPO�MPLNFqO]`iOS�[Q_XZe e.VLNM�L_zhOPLNF[M]G�VLNM�J[F[G(�SXZF[G�e.VLNM�jI^aGIJ\)m GU{vMPOP^aGIQSQS`NVX��[`��[Ghx��GIF[e�GUOPLN`szl�hG�L]J[MPO]GIFqO�Q_XZFqpILNF[`iLNFqO]egLNFqO�Y�m GIegTvYbGI\[Gk\	L�rtF	LNMPOP^aGfLNMRT[^]XITlXI^aQS`iX�nF[G�LNYujI^aGIJ�\	Lg^]XI{vJ[MPOPLNM]G¡\	LNM]`iOoL]GUOdLNF}LNYuT[^]XhQvVLNMk\	L�HKJ[GIYb`srtQSGIQS`NVX	x Q�LS^fL_zhLNegTvYiLI�GIJ	jZegLNFqO]GIFqO�Y�m GIegTvYbGI\[GkLNM�TlXIO�LSph`iO]GU^�HKJ	L XZM]QS`bY x YiGIQS`iXZF[M�\	LNY)MPLNFqwZGIY�\)m LNFqOP^aGI\[GgGIYpIXZYiO]GIFqO�\)m J[F¡YbYb`bF[\[GU^�Q_XZegTlXI^]O]`bF�QSGIFqph`bM�^]LN`iOPLS^aGUO]M�LNFqOP^]LfLSO]`bHKJ	LSOPLNMSx^�XfXI{vMPO]GIFqORGI`sz7cX	�qQ_XZe2GdLS��LNQ_OPL�Q_XZYbGUOPLS^aGIY��KY�m GIJ	jZegLNFqO=\	L�Y�m GIegTvYbGI\[G \	L�rtF	LNMonOP^aG�Q_XZegTlXI^]O]G�Y�m `bF[Q_^]LNegLNFqOdLNF}LNY?^]LSO]GU^a\�HKJ	L�`bF[Q_XI^]TlXI^aG�GIHKJ	LNMPOkO]`iTvJ[Md\)m GIF�cGIYb`bM]`LNF¡LNY�MPLNFqwZGIY�xy7G(rvj	x » xbº � `bY x YbJ[MPOP^aGgGIHKJ	LNMPO���LSOSx=E=F�GIHKJ	LNMPO�L_zhLNegTvYiLI�[J[F�MPLNFqwZGIY�egXZMPOP^]LML]GUOGIek{�TlLS^ VW Xh\	L�l v ��� » M VLNM�GIF[GIYb`iOP�NGUO�TlLS^�XI{[OPLNF[`i^�Y�m GUOP^a`i{vJ	OhW7X�fTS GIek{�OP^]LNMGIegTvYbGI\	LNM=\	L�rtF	LNMPOP^aGk\[`i��LS^]LNFqO]MS£ � �lº � ` » � x�Q�LS^�GIHKJ	LNMPORL_zhLNegTvYiL MSm �[GfLNMPO]GU{vYiLS^]OJ[F[G(HKJ[GIFqO]`srtQSGIQS`NVXg\	LNYlMPLNFqwZGIY)\)m LNFqOP^aGI\[G(LNF¡HKJ[GUOP^]L �SXZF	LNM�\	L_rtF[`b\	LNM=G�TvGU^]O]`i^�\	LNYMPLSj)¤J	LNFqO(Q_XZF%L]J[FqO(\	L�YbYb`bF[\[GU^aM	� v ����� � ��ºV� » � » � » �Zx}��GI\[G��SXZF[G�MSm �[G�HKJ[GIYb`srtQSGUOGIek{�J[F[Gg\	LfYiLNM�MPLSj)¤J	LNFqO]M�LSO]`bHKJ	LSOPLNM � v�������ºV� » �t�k�Zx� {vMPLS^]ph`�m M�Q_XZe¡�tG�e�`b\[G�HKJ	LkY�m GIegTvYbGI\[Gg\	L rtF	LNMPOP^aGgpUG�GIJ	jZegLNFqO]GIFqOS�tF	XZe.VLNMGIHKJ	LNYbYiLNMf�SXZF	LNM�GIek{|e�G�LPXI^�TlLS^ae�GIF)cLNF[QS`bG�T[^]LN\	XZe�`bF	LNF)x Q�LS^�L_zhLNegTvYiL�YbG��SXZF[G`b\	LNFqO]`srtQSGI\[G�GIek{gY�m LSO]`bHKJ	LSO]GkºRGUTvGU^]LN`szkGIek{gJ[F[G�GIegTvYbGI\[G�\	L � �ITlLS^UcX�\	LNM]GUTvGU^]LN`szHKJ[GIF}Y�m GIegTvYbGI\[G VLNM�º � X » � xg��GIek{�VL�YbG��SXZF[G » \	LNM]GUTvGU^]LN`sz�TvGU^aQS`bGIYbegLNFqOdHKJ[GIFY�m GIegTvYbGI\[G.VLNM » � x�Q�LS^�O]GIFqOS��GIJ	jZegLNFqO]GU^dY�m GIegTvYbGI\[G�\	LkrtF	LNMPOP^aG|VLNM J[F[G�e�GIF	LS^aG\)m GIQ_O]J[GU^�Q_XZe&G�rtYiOP^]LdTvGIM]M]G�n {vGI`sz¡`lLNYb`be�`bF[GU^�Q_LS^]OPLNM�\[`bF�cGIe�`bHKJ	LNMR^UcGUTv`b\	LNMSxE=M¡TlXIO¡XI{vMPLS^]pUGU^�O]GIek{�VL.Q_XZe LNYdjI^aGuVX�`bF[`bQS`bGIY�LNM�pILNJ ^]LSO]GU^a\[GUO�\	L}��XI^ae�GQ_^]LN`szhLNFqOgG}e�`b\[G�HKJ	L�Y�m GIegTvYbGI\[G�pUG�GIJ	jZegLNFqO]GIFqOSx Q�LS^�J[F[G�GIegTvYbGI\[G�\	L � LNY^]LSO]GU^a\}VLNM�\	L=egLNFqwhM�\)mbº?MSx�E=FkQSGIFqph`ZTlLS^�J[F[G�GIegTvYbGI\[G�\	L » � LNYZ^]LSO]GU^a\kGIJ	jZegLNFqO]GrtF[M�G » x � MSx��F[GIYb`iOP�NGIFqO�LNF�\	LSO]GIYbY�GIHKJ	LNMPO�L_zhLNegTvYiL¡LNM�TlXIO�XI{vMPLS^]pUGU^�Q_XZe9LNY�^]LSO]GU^a\ VLNMpUGU^a`bGU{vYiL LNF¡�¸J[F[QS`NVXg\	LfYbGg\[`bF�cGIe�`bQSG�\	LNY�MPLNFqwZGIY7`)\	LfYbGgMPLSpUG�GIegTvYb`iO]J[\)x
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¢�`ijZJ	^aG » xbº � £�EuzhLNegTvYiL�\	L�QqcGIYbQSJ[Y�\	L�Y�m GUOP^a`i{vJ	O�W7X�fTS \)m J[F MPLNFqwZGIY�$.TlLS^�OP^]LNMGIegTvYbGI\	LNM�\	L rtF	LNMPOP^aGh� ! �N� !�=d` ! > x
����� ����� � ��� ��� � � ���   � �
E=M(T[^]XITlXZM]G�Q_XZF[M]`b\	LS^aGU^gJ[F|GUOP^a`i{vJ	Ok{vGIM]GUOgLNF|Y�m LNFqOP^]XITv`bG�F	XI^ae�GIYb`iOP�NGI\[G � pILNJ	^]LLNHvx � » x » º �a�ax�y7G¡�¸J[F[QS`NVX¡\)m GIF�cGIYb`bM]`�\	L�rtF	LNMPOP^]LNMdLNMPO]GU^a`bG�\	LNM]Q_^a`iO]G�TlLS^fYbG¡MPLSj)¤J	LNFqOL_zhT[^]LNM]M]`NVX	£

� &�� �K�@v ����
� � $��~�F�Q_XIT�\	L_rtF[`b\	LNMdYiLNMd�SXZF	LNMS��GIHKJ	LNMPOkGUOP^a`i{vJ	O T[^]XITlXI^aQS`iXZF[G¡J[F[G¡egLNM]J	^aG¡\	LNYjI^aGIJ�\	L�^]LSTvGU^]O]`begLNFqOd\	L�YiLNM \[GI\	LNMf\	LgYbG�rtF	LNMPOP^aGhx Q�LS^fO]GIFqOS�7TlLS^aegLSOdegLNM]J	^aGU^YbG�pUGU^a`bGU{v`bYb`iO]GUO�\	LNY)MPLNFqwZGIY7\)m LNFqOP^aGI\[Ghx�KL]J[MPO]GIFqO�Q_XZFqpILNF[`iLNFqO]egLNFqO�LNYZQ_XZF%L]J[FqO7\	LRYbYb`bF[\[GU^aMvLNM7TlXIO7GIQ_XZF[MPLSjZJ[`i^�G�rtF[GU^7YbGMPLNF[M]`i{v`bYb`iO]GUO?G(YbGkegLNM]J	^aG(\	L�pUGU^a`bGU{v`bYb`iO]GUOSx?¶hJ	TlXZMPLNeAHKJ	L�LNM�\	LNM]`iOoL]GkMPLS^�GIYiO]GIegLNFqOMPLNF[M]`i{vYiL�\[`bF[MRJ[F�Q_LS^]O�`bFqOPLS^]pUGIYl\	L e�GUjZF[`iO]J[\[MSxuy7YbGNpIXI^aMS�hLNYlHKJ	L QSGIYl��LS^�VLNM�\	L_rtF[`i^e�VJ[YiO]`iTvYiLNMR�SXZF	LNM�\)m GIegTvYbGI\[G�^]LN\[Jq¤ W \[G�\[`bF[M�GIHKJ	LNYbY)`bFqOPLS^]pUGIY�xRE=F�QSGIM�\	Lf^]LN\[J[`i^�LNYF VJ[egLS^]X�\	Ld�SXZF	LNM�X�\	Ld��LS^Pn YiLNM�e.VLNM�cGIegTvYb`iLNM�MSm LNMPO]GU^UcGg^]LN\[J[`bFqOon F	LdYbGgMPLNF[M]`i{v`bYb`iO]GUOSx¥(m GIYiOP^aG�{vGIF[\[Gh�RTlLS^�J[F�Q_XZF%L]J[FqO�\	L��SXZF	LNM�\	L_rtF[`iOS�RY�m GIegTvYbGI\[G}\	L¡rtF	LNMPOP^aGTlLS^aegLSOuLNMPO]GU{vYb`i^uLNY[F[`ipILNYbY	\	L�jI^aGIFKJ[YbGU^a`iO]GUO?\	LNM]`iOoL]GUOuLNF�YbGdegLNM]J	^aGd\	L�pUGU^a`bGU{v`bYb`iO]GUOSx~�F[GfGIegTvYbGI\[Gd\	L�rtF	LNMPOP^aGdTlLSO]`iO]G ��XhQSGIYb`iOP�NGfY�m GIF�cGIYb`bM]`	\	L���XI^ae�GdYiXhQSGIY��KegLNFqOP^]L�HKJ	LJ[F[G GIegTvYbGI\[G�jI^aGIF�jILNF	LS^aGIYb`iOP�NGdGIHKJ	LNMPO]GfGIF�cGIYb`bM]`�x7E=FgGIHKJ	LNMPO?MPLNFqO]`iOS�qGIJ	jZegLNFqO]GIFqOY�m GIegTvYbGI\[GfLNMRTlXIO�GIQ_XZF[MPLSjZJ[`i^N�KTlLS^RL_zhLNegTvYiLI�KrtYiOP^aGU^RLNYbM=LS��LNQ_OPLNM�`bF[\	LNM]`iOoL]GU{vYiLNM=\	LNYMPXI^]XZYbYlLNF�YbGgegLNM]J	^aG�\	LfpUGU^a`bGU{v`bYb`iO]GUO�\	LNY�MPLNFqwZGIY�xy7Gkrvj	x » xbº ��`bY x YiJ[MPOP^aG(GIHKJ	LNMPOPLNM�G�rv^ae�GIQS`iXZF[MSxuE=F�GIHKJ	LNMPO�L_zhLNegTvYiLI�	J[F�MPLNFqwZGIYegXZMPOP^]LML]GUO GIek{�TlLS^ VW Xh\	L�lBv���� » M¡VLNM�GIF[GIYb`iOP�NGUO�TlLS^�XI{[OPLNF[`i^�Y�m GUOP^a`i{vJ	O�OQPaY[Z X*`Jd S
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¢�`ijZJ	^aG » xbº �K£�EuzhLNegTvYiLk\	LkQqcGIYbQSJ[Y7\	LkY�m GUOP^a`i{vJ	O�OQPaY[Z X*`Jd S�\)m J[F�MPLNFqwZGIY0$�TlLS^�OP^]LNMGIegTvYbGI\	LNM�\	L rtF	LNMPOP^aGh�/! �S�/!�= `.! > x

GIek{�OP^]LNM�GIegTvYbGI\	LNM�\	LdrtF	LNMPOP^aG�\[`i��LS^]LNFqO]MS£R�K� ¼ `?º � xWQ�LS^ GIHKJ	LNMPO�L_zhLNegTvYiLfMSm �[GLNMPO]GU{vYiLS^]O�J[F[G�HKJ[GIFqO]`srtQSGIQS`NVX \	LNYqMPLNFqwZGIYh\)m LNFqOP^aGI\[G�LNF�M]`bM��SXZF	LNM�\	L_rtF[`b\	LNM7G�TvGU^]O]`i^\	LNY)MPLSj)¤J	LNFqO�Q_XZF%L]J[FqO�\	LfYbYb`bF[\[GU^aM���v������ � ��ºV� » � » � » � » � ¹ � » � �k�Zx
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�
�=LNM�TlXh\	^aGIF�XI{[OPLNF[`i^NxE=F�LNY7QSGIM HKJ	L � � p]��M]`ijZJ[`�J[F[Gg�¸J[F[QS`NVX�^]LNGIY�� &� � �

�
��O]`bF[\	^UcGgYiLNM�MPLSj)¤J	LNFqO]M�T[^]XUnTv`iLSO]GUO]M��U£

&� � A �
�
�@v + &� � �

�
� , �

&� � �q��VLNM�^]LNGIY
&� � Akº)X » ld�gv &� � º)X » ld��M[VXZF¡^]LNGIYbM

y7G�OP^aGIF[MP��XI^ae�GI\[G \	L�¢	XZJ	^a`iLS^?\[`bM]Q_^]LSO]G�LNM�TlXIOuQSGIYbQSJ[YbGU^u\	L���XI^ae�G�L_rtQS`iLNFqO���LNFqOVJ[M7\	L=Y�m GIYijIXI^a`bM]egL?GIF	XZegLNF[GUO B Z SVP N %]XVZ W7STfTS��VDS*`Jd fTS�fkO ��XVe�Z d OQZ + � � , � ¢�¢��d� ��S%NQY
��XVe�Z d OQZ B Z SVP N %]XVZ W��ax ^km L_z	`bMPOPLN`szhLNF�\[`ipILS^aMPLNM�pUGU^a`bGIFqO]M�Q_XZe YbG.�RXKXZYiLSwqn ��J��ILSw¢�¢��d�vYbG�¶hGIF[\	L_n ��J��ILSw�¢�¢��d�[LSO]QUxy�LNMfLNHKJ[GIQS`iXZF[M � » x » �Z�f` � » x » ¹K�dT[^]LNQ_LN\	LNFqO]MfTlXh\	LNF}GUTvYb`bQSGU^Pn MPLgGIY?TvGU^aGI\[`ijZe�G\	L�YiLNMdrtF	LNMPOP^]LNM(YbYb`bM]QSGIFqO]MdTlLS^(\	L_rtF[`i^k\[`ipILS^aMPLNMf�¸J[F[QS`iXZF[Mf\)m GIF�cGIYb`bM]`u\	L�rtF	LNMPOP^]LNMS�
(�x ¶h`uQ_XZF[M]`b\	LS^]LNeBLNY?Q_XZF%L]J[FqOf\	L�\[GI\	LNMfHKJ	LgLNF�J[F}`bF[MPO]GIFqOf\	XZF[GUO~p%, �ou � Q_XZF[MonO]`iO]J	LN`szhLNF�YbG�rtF	LNMPOP^aG ) � �K� � pILNJ	^]L(Y�m LNHvx � » x �Z�a�a�tLNM�TlXh\	LNF�GUTvYb`bQSGU^�YiLNM�LNHKJ[GIQS`iXZF[MT[^]LNQ_LN\	LNFqO]M�M]`begTvYiLNegLNFqO�OPLNF[`bFqO�LNF�Q_XZegT[OPLkHKJ	L��;v5!(x�ºU�v`l��LNFqOS�
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��OScLNM�HKJ	L?YiLNM)e�GUjZF[`iO]J[\[M)\	LNYZMPLNFqwZGIYZ�[GIFf\)m `bFqOPLS^]pILNF[`i^)LNFdXITlLS^aGIQS`iXZF[M)GU^a`iO]e¡cLSO]`bHKJ	LNMMPLS^UcG�`bF[\[`bMPTlLNF[M]GU{vYiL(HKJ	L�Q_XI^]^]LNMPTlXZF	jZJ[`bF}G�J[F�Q_XZF%L]J[FqOkHKJ	L�GI\[egLSO]`?O]GIYbMfXITlLS^aG�nQS`iXZF[MS�[M]`ijZJ[`)HKJ[GIFqO]`iO]GUO]`bJ¡X�HKJ[GIYb`iO]GUO]`bJ)x��Q_XZFqO]`bFKJ[GIQS`NVX	�ILNM�egXZMPOP^aGU^aGIF�\[`ipILS^aMPLNM7�¸J[F[QS`iXZF[M7\)m GIF�cGIYb`bM]`Z\	L=rtF	LNMPOP^]LNM�HKJ	LRLNM\	LS^a`ipILNF�\)m GIHKJ	LNMPO]G�LNMPOP^aGUOScLSjZ`bG¡\)m GIF�cGIYb`bM]`�x��7XIOPLNM�LNYbYiLNM��[GIF�LNMPO]GUOd`begTvYiLNegLNFqO]GI\	LNM
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Analitzador espectral
basat en finestres

¢�`ijZJ	^aG » xbº ¼ £���YiXhQ(° ����� � ��� ��������������	�������� �� � � � �� ���������� �� \	L�YbG�YbYb`i{[^]LS^a`bGg°�±�
²	°�³Z´dµ
e�`iOoL]GIF��QSGIFqO�J[F�{vYiXhQ�\	LdYbG(YbYb`i{[^]LS^a`bGd°�±�²	°�³Z´dµ�GIF	XZegLNF[GUO�° ����� � ��� ��������������	��������
�� � � �
�� ���������� �� � pILNJ	^]Ldrvj	x » xbº ¼ �axE=F�T[^a`bF[QS`iTv`��7YiLNMk�¸J[F[QS`iXZF[M(\)m GIF�cGIYb`bM]`?\	L�rtF	LNMPOP^]LNM(HKJ	L�LNM�Q_XZF[M]`b\	LS^a`bF�F	X�^]L_nHKJ	LS^a`i^aGIF�TvGU^UcGIegLSOP^]LNMd\	LfrtF	LNMPOP^aG�GI\[\[`bQS`iXZF[GIYbM � pILNJ	^]Lg\	LS� x » xbºUx ¹K��G�egLNFqwhMdHKJ	L\	Ld��XI^ae�G�TvGU^]O]`bQSJ[YbGU^�MSm LNMPTlLNQS`srtHKJ[`�x
����� ����� � ������� ������ � � � 	  �  � � � � �

E=M?T[^]XITlXZM]GfQ_XZF[M]`b\	LS^aGU^RJ[F�GUOP^a`i{vJ	O?{vGIM]GUO=LNF�YbGfOP^aGIF[MP��XI^ae�GI\[Gf\	L�¢	XZJ	^a`iLS^R\)m J[F[GMPLNH7¤J)cLNF[QS`bG¡egXZMPOP^]LML]GI\[G � pILNJ	^]LgLNHvx � » x » ¹K� �ax�E=M OP^aGIQ_O]G�\	L�Q_LS^aQSGU^kYbG���^]LNH7¤J)cLNF[QS`bGQ_XI^]^]LNMPTlXZF	LNFqO�G�YbG�e�cG�z	`be�G�Q_XZegTlXZF	LNFqO���^]LNH7¤J	LNF[QS`bGIY�\	L Y� � �
�
� � `�x LIxi��GIHKJ	LNYbYbGGIek{�e�G�LPXI^�e�cXZ\[J[Y��ax VE=M�Gg\[`i^N�	YbG(�¸J[F[QS`NVXg\)m GIF�cGIYb`bM]`l\	L rtF	LNMPOP^]LNM�LNMPO]GU^a`bG�\	LNM]Q_^a`iO]GTlLS^�YbGgMPLSj)¤J	LNFqO�L_zhT[^]LNM]M]`NVX	£
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E=F�GIHKJ	LNMPO]G�L_zhT[^]LNM]M]`NVX	� �
� � 2 Q_XI^]^]LNMPTlXZF[\	^a`bG�G�J[F[G�\	LgYiLNM���^]LNH7¤J)cLNF[QS`iLNMd\	L_r[nF[`b\	LNM�G�Y�m LNHvx � » x » � �_xy?m XI{�LPLNQ_O]`bJ \)m GIHKJ	LNMPO�GUOP^a`i{vJ	O�VLNM�`b\	LNFqO]`srtQSGU^gHKJ[`bF[G�Q_XZegTlXZF	LNFqOg��^]LNH7¤J	LNF[QS`bGIYT[^]LN\	XZe�`bF[G�MPLSjIXZF[MgYbG�`bF	��XI^ae�GIQS`NVX�GUTlXI^]O]GI\[G�TlLS^gYiLNMg\[GI\	LNM�Q_XZFqO]`bF	jZJ[\	LNM�LNF YbGrtF	LNMPOP^aGhx�y7G�MPLNYiLNQSQS`NVX�\)m J[F[G�\	LSOPLS^ae�`bF[GI\[G�GIegTvYbGI\[G�\	LfrtF	LNMPOP^aG�`bF �tJ[`i^UcG�\	L_rtF[`snO]`ipUGIegLNFqO�MPXI{[^]LdLNY7QqcGIYbQSJ[Y�\	LfY�m GUOP^a`i{vJ	OSx=E=F�Q_XZF[Q_^]LSOS�tQ_XZFqp?VL(OPLNF[`i^�LNF�Q_XZegT[OPLkLNYbMMPLSj)¤J	LNFqO]M�LS��LNQ_OPLNMS£

� ~�F[GkGIegTvYbGI\[Gk\	L�rtF	LNMPOP^aGdTlLSO]`iO]GfTlLS^aegLSO=LNMPO]J[\[`bGU^R`v\	LSOPLNQ_O]GU^�\[`bF�cGIe�`bHKJ	LNMOP^aGIF[M]`iO�cXI^a`iLNMSx�E=F�QSGIFqph`��KJ[F[GfGIegTvYbGI\[Gd\	L�rtF	LNMPOP^aGdjI^aGIF�Q_LS^aQSG(\[`bF�cGIe�`bHKJ	LNM\	LfQSGU^UcGIQ_OPLS^ e.VLNM�TlLS^ae�GIF	LNFqOSx
� ��J	jZegLNFqO]GU^�Y�m GIegTvYbGI\[G�\	L�rtF	LNMPOP^aG�^]LSO]GU^a\[G�LNYZMPLNFqwZGIYq\	L?MPXI^]O]`b\[Ghx�¥ `bM]e�`bFKJ[`i^PnYbG�LNY)^]LN\[J	LN`szlx
��� �0�3%'���'(�	�)%
	 ����.+8	 �0/ %�� 	 �+*��0��� (�%���-, ' �-�6����6) 3������%0(�%����3� �*)��';
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E=F�\	L_rtF[`iO]`ipUGh�[MSm �[GIJ	^UcG�\)m GU^]^a`i{vGU^�G�J[F�Q_XZegT[^]XZe�VW M�LNF��¸J[F[QS`NVX�\	LkY�m GUTvYb`bQSGIQS`NVXHKJ	LfMPLIm F�phJ[YijZJ[`t��LS^Nx?y7G�rvj	x » xbº � `bY x YiJ[MPOP^aGgGIHKJ	LNMPOPLNM�G�rv^ae�GIQS`iXZF[MSx
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¢�`ijZJ	^aG » xbº � £=EuzhLNegTvYiL \	LdQqcGIYbQSJ[Yl\	LdY�m GUOP^a`i{vJ	O�W DSN��doW7S n*XVW!` XVPGOQPaY�\)m J[F�MPLNFqwZGIY
$�TlLS^�GgQS`bF[QdGIegTvYbGI\	LNM�\	L rtF	LNMPOP^aGh� ! �N� !�=U� ! > � !7Ef`.! � x
E=F|GIHKJ	LNMPO(L_zhLNegTvYiLI�?J[F.MPLNFqwZGIY $�egXZMPOP^]LML]GUOgGIek{|TlLS^ VW Xh\	L=l v ��� � » M�VLNMGIF[GIYb`iOP�NGUO�TlLS^�XI{[OPLNF[`i^�Y�m GUOP^a`i{vJ	O W DSN��doW7S n*XVW!` XVPGOQPaY�GIek{�QS`bF[Q�GIegTvYbGI\	LNM�\	LrtF	LNMPOP^aGk\[`i��LS^]LNFqO]MS£�º � � �I�K�)º »Z¼ � � ºIº `7º]� » ���IxuE=YtMPLNFqwZGIY $��[GkLNMPO]GUO�jILNF	LS^aGUO�Q_XZeG(Q_XZegTlXZM]`bQS`NVXk\	L�\[J	LNMRM]`bFKJ[MPX ¤ W \[GIYbM�T[^a`bF[QS`iTvGIYbMS£7J[F[Gf\)m GIegTvYb`iO]J[\7�hx » `v��^]LNH7¤J)cLNF[QS`bG�hx »�� �I�R`�J[F[G�GIYiOP^aG�\)m GIegTvYb`iO]J[\��hx � `=��^]LNH7¤J)cLNF[QS`bG ��� �Ix�¥(m GIYiOP^aG�{vGIF[\[Gh�?MSm �[`M]J	TlLS^]TlXZM]G(OP^aGIF[M]`iO�cXI^a`bGIegLNFqO�\[J	^aGIFqO � x » M�J[F[G�OPLS^aQ_LS^aG�M]`bFKJ[MPX ¤ W \[GIYl\)m GIegTvYb`iO]J[\�º`)��^]LNH7¤J)cLNF[QS`bG »�� �I�vGgTvGU^]O]`i^�\	LfY�m `bF[MPO]GIFqO »I» MSx
Q?^a`begLS^�\	L�OPXIOS�[QSGIYtpILS^a`srtQSGU^�M]`tMSm LNMPO�cG(LNF�Q_XZF[\[`bQS`iXZF[M=\)mmSVU d S%N doP c�XgF	X	xuy?m GIe�nTvYbGI\[G�\	L�{vGIF[\[G�\)m GIHKJ	LNMPOdMPLNFqwZGIY(VLNM ��� ��`�LNMPO�cG�TlLS^dMPXIO]G¡\	LgYbG���^]LNH7¤J)cLNF[QS`bG�\	L^�whHKJ[`bMPOgHKJ	L¡LNF�GIHKJ	LNMPO�QSGIM VLNM » ��� �Ix���`sz7cX�`bF[\[`bQSG�HKJ	L�F	X�MSm LNMPO�cG}T[^]Xh\[J[`bFqOSVU d S%N doP cI�u`���TlLS^fO]GIFqOS��Y�m LNMPTlLNQ_OP^]L�QSGIYbQSJ[YbGUOkGIek{.YbG¡¢�¢�� TlLS^aegLSOP^UcG¡XI{[OPLNF[`i^fJ[F[G
�	� %��
� )� �����(�	 +��-� �� 3� � " �'� '�%'��	 +8��� ' '  �'�0/ �� 3��+�" 
!� 	 ���3� �����������-�0���1/3� %�( �'�!�'� 	 �+*����%'�

��+8� ��(��8���'� /!�'+��-�:��� .!�3��+,�8����+1��� �� 3������	 )  3� �6) 3������%���.�3 3����+2� %'������3(�	 �5�����;
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LNMPO]`be�GIQS`NVX�\	L YbGkOP^aGIF[MP��XI^ae�GI\[G(\	L ¢	XZJ	^a`iLS^�F	X�\[`bMPOPXI^aM]`iXZF[GI\[Gk\	LNYtMPLNFqwZGIY)Q_XZFqO]`bFKJXI^a`ijZ`bF[GIY�x¥�L�OPXIOPLNMuYiLNM�GIegTvYbGI\	LNM�\	L=rtF	LNMPOP^aGh�RVJ[F[`bQSGIegLNFqO�YbG ! > vº »Z¼ TlLS^aegLSO�\	LSOPLNQ_O]GU^M]GUO]`bMP�¸GIQ_O�cXI^a`bGIegLNFqO�YbG(Q_XZegTlXZF	LNFqOR��^]LNH7¤J	LNF[QS`bGIYvT[^]LN\	XZe�`bF[GIFqOR\	LNYtMPLNFqwZGIY-$t£ � � �I�egLNFqwhM?LNF�J[F�`bFqOPLS^]pUGIY[OP^aGIF[M]`iOPXI^a`	LNF�HKJ	L�TvGIM]M]GkGkMPLS^ » � �Ix?y?m_VJ[F[`bQ�`bF[Q_XZFqpILNF[`iLNFqOVLNMuHKJ	LRGIHKJ	LNMPO]G \	LSOPLNQSQS`NVX T[^]LNMPLNFqO]G�J[Fk^]LSO]GU^a\k^]LNMPTlLNQ_OPLRLNYhMPLNFqwZGIYKXI^a`ijZ`bF[GIY�x � {vMPLS^Pnph`�m M=Q_XZe GIHKJ	LNMPOR^]LSO]GU^a\�VLNM�egLNF	XI^RTlLS^�GIegTvYbGI\	LNM=egLNF	XI^aMR`te�G�LPXI^�TlLS^RGIegTvYbGI\	LNMe�G�LPXI^aMSx��ek{�J[F[GfGIegTvYbGI\[G�º]� » �K�[Y�m_VJ[F[`bQSGdQ_XZegTlXZF	LNFqORHKJ	L�LNMR\	LSOPLNQ_O]G�VLNM�YbGf\	L � � �Ix��`sz7cX�LNMd\	LNJ�GIY���LSOdHKJ	LgGIek{}J[F[G�GIegTvYbGI\[G�O]GIF�jI^aGIF)��YbG�\[`bF�cGIe�`bQSG�OP^aGIF[M]`iO�cXI^a`bGVLNM `ijZF	XI^aGI\[G � `�x LIxi�tLNM�pILNJ�rtYiOP^aGI\[Gq�a�t`�T[^]LSpUGIY7YbG�\[`bF�cGIe�`bQSG�\	L(QSGU^UcGIQ_OPLS^de.VLNM�TlLS^Pne�GIF	LNFqOSx�¥�L(��LSOS�tGIek{�J[F[G�GIegTvYbGI\[G�\	L � ºIº�L]G�LNM�Q_XZegLNF��QSG�G�TlLS^aQ_LS{[^]LkGIHKJ	LNMPOT[^]XhQvVLNM�\	L rtYiOP^aGUOPjILIxy�LNM�XZM]QS`bY x YiGIQS`iXZF[M�HKJ	LdGUTvGU^]LN`szhLNF¡HKJ[GIF¡Y�m GIegTvYbGI\[G�VLNM �I�(X�º � LNM�\	LNJ	LNF�T[^a`bFhnQS`iTvGIYbegLNFqOuGfYbGf\	LS��LNQ_O]J	XZM]GdLNMPO]`be�GIQS`NVXkHKJ	L�T[^]XITlXI^aQS`iXZF[G YbGd¢�¢���HKJ[GIFgLNY[F VJ[egLS^]X\	LdTvJ[FqO]M�VLNM�`bF[M]JhrtQS`iLNFqOSx
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¢�`ijZJ	^aG » x » �h£RE?��LNQ_OPL(\	LNY)e�GU^]jILk\	LdOPXZYiLS^UcGIF[QS`bGgLNF¡LNY�QqcGIYbQSJ[Y)\	LfY�m GUOP^a`i{vJ	O~n*XVW!` X��PGOQPaY@N�OQU O9n*n]d XVPJSTfTS�\)m J[F¡MPLNFqwZGIY/$tx
Q_LS^aQSGU^N��LNMkTlXh\	^UcG¡QSGIYbQSJ[YbGU^(Y�m GUOP^a`i{vJ	OfGIek{  � vt� ��x���`sz7cX�MNVW ��Q_XZe+e.VLNM(jI^aGIFM]`ijZJ[`7GIHKJ	LNMPO e�GU^]jIL�\	LkOPXZYiLS^UcGIF[QS`bGh�le.VLNM Q_XZegTlXZF	LNFqO]M�T[^]XITlLS^]LNM�G�YbG���^]LNH7¤J)cLNF[QS`bGMPLNYiLNQSQS`iXZF[GI\[G�MSm LNMPO]GU^UcG�\[`bMPTlXZM]GUO�G�Q_XZF	��XZF[\	^]LIx
� � ��� � � � ��� ����� � �
y7G�YbYb`bMPO]G�\)m GUOP^a`i{vJ	O]Md\	LS^a`ipUGUO]Mf\	L�Y�m GIF�cGIYb`bM]`�LNMPTlLNQ_OP^aGIYuTlXh\	^a`bG�Q_XZegTvYiLSO]GU^Pn MPL�GIek{J[F[MfGIYiOP^]LNMSx Q�LS^kG¡OPXIO]MkLNYbYbM LNMfTlXh\	^a`bG�^]LNGIYb`iOP�NGU^kJ[F}LNMPO]J[\[`uM]`be�`bYbGU^dGIY?`bY x YiJ[MPOP^aGUOGIek{/LNYbM¡GUOP^a`i{vJ	O]M/W DSN��doW7S�n*XVW!` XVPGOQPaYo`Dn*XVW!` XVPGOQPaY7N�OQU O9n*n]d XVPJSTfTSUx3��`sz)VW MPLIm FTlXh\	^a`iLNF�\	LS^a`ipUGU^ GUTvYb`bQSGIQS`iXZF[M}VJ	O]`bYbM�TlLS^ G�Y�m XI{[OPLNF[QS`NVX�\)m `bF	��XI^ae�GIQS`NVX�M]`ijZF[`srtQSGUO]`ipUGhx�/Q_XZFqO]`bFKJ[GIQS`NVX	�	MSm GUTvJ[FqOPLNF�\[`ipILS^aMPXZMRGUOP^a`i{vJ	O]M=HKJ	L�TlXh\	^a`iLNFgGU^]^a`i{vGU^=GkOPLNF[`i^RGIYijZJ[F`bFqOPLS^NcLNM�TlLS^�GgY�m XI{[OPLNF[QS`NVX�\)m `bF	��XI^ae�GIQS`NVXgM]`ijZF[`srtQSGUO]`ipUGhxE=F�\	LSOPLS^ae�`bF[GI\	LNM�QS`i^aQSJ[e�MPO�cGIF[QS`iLNMS�ZTlXIOu`bFqOPLS^]LNM]M]GU^=\	LSOPLNQ_O]GU^RYbG T[^]LNMScLNF[QS`bGdM]`ijUnF[`srtQSGUO]`ipUG \	L�Q_LS^]OPLNM=Q_XZegTlXZF	LNFqO]M?��^]LNH7¤J	LNF[QS`bGIYbM�F	XdLNMPTlLS^aGI\	LNMSxu��Y	MPLS^=\	LNM]Q_XZF	LSjZJhn\	LNMRF	X}VLNM�VJ	O]`bYvJ	O]`bYb`iOP�NGU^?LNYtQqcGIYbQSJ[Yv\	L�Y�m GUOP^a`i{vJ	O!n*XVW!` XVPGOQPaYKN�OQU O9n*n]d XVPJSTfTSUxR¥(m GIYiOP^aG{vGIF[\[Gh�[F	XgF	LNQ_LNM]M�cGU^a`bGIegLNFqO�J[F[G�Q_XZegTlXZF	LNFqO��[Gg\	LdOPLNF[`i^�J[F¡e�cXZ\[J[Yle�cG�z	`be3TlLS^G�Q_XZF[M]`b\	LS^aGU^Pn MPL�M]`ijZF[`srtQSGUO]`ipUGhx Q�LS^�GI`sz7cX�LNMkTlXh\	^a`bG�LNMPO]J[\[`bGU^(YbG¡TlXZM]M]`i{v`bYb`iO]GUO \	L\[`bM]MPLNFqwZGU^RJ[F�F	XZJ�GUOP^a`i{vJ	O?HKJ	L�\	LSOPLS^ae�`bFRVLNM=J[F�F VJ[egLS^]XfT[^]L_r[z	GUO=\	L�Q_XZegTlXZF	LNFqO]M��^]LNH7¤J	LNF[QS`bGIYbM�M]`ijZF[`srtQSGUO]`ipILNMSx~�F[G}GIYiOP^aG�TlXZM]M]`i{v`bYb`iO]GUO(MPLS^a`bG}QSGIYbQSJ[YbGU^�YbG�\[`i��LS^NcLNF[QS`bG�LNFqOP^]L¡LNYbM�\	XZM�e�cXZ\[J[YbMT[^]LN\	XZe�`bF[GIFqO]M�\	L�Y�m LNMPTlLNQ_OP^]L�Q_XI^]^]LNMPTlXZF	LNFqO�G�J[F[GgrtF	LNMPOP^aG�\	L(\[GI\	LNMSx ��`sz7cX�TlXUn\	^a`bG MPLS^]ph`i^�Q_XZe�G�egLNM]J	^aG \	L�YbG \	XZe�`bF�cGIF[QS`bG|\	L�YbG Q_XZegTlXZF	LNFqO�\	L�e�cG�z	`bee�cXZ\[J[Y�x�¥(m GIYijZJ[F[G�e�GIF	LS^aG�Q_XZegTvYiLNegLNFqO]GU^a`bG�YbG�`bF	��XI^ae�GIQS`NVX�GUTlXI^]O]GI\[G�TlLS^gY�m G�nOP^a`i{vJ	O W DSN��doW7Shn*XVW!` XVPGOQPaY¸x
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¢�`bF[M�GIHKJ�VW �UMSm �[GIFfT[^]LNMPLNFqO]GUO7OP^]LNM�\	XZe�`bF[`bM)GUT[OPLNM7TlLS^7G�jILNF	LS^aGU^��¸J[F[QS`iXZF[M)\)m GIF�cGIYb`bM]`��GIek{�YiLNM=HKJ	L�MSm �[GIF�\	L_rtF[`iO=GUOP^a`i{vJ	O]M�VJ	O]`bYbM?TlLS^RGkY�m L_zhOP^aGIQSQS`NVX�\)m `bF	��XI^ae�GIQS`NVXfM]`ijZF[`sr[nQSGUO]`ipUGhx E?ph`b\	LNFqO]egLNFqOS�)GIYiOP^]LNM�LNMPOP^aGUOScLSjZ`iLNMf\)m GIF�cGIYb`bM]`)TlXh\	^a`iLNF�VLNM]MPLS^dQ_XZF[M]`b\	LS^aGI\	LNM`ijZJ[GIYbegLNFqOSx?�7XIO�MPLSjZJ[`iOS�	LNM�T[^]XITlXZMPLNF¡GIYiOPLS^aF[GUO]`ipILNM�\)m GIF�cGIYb`bM]`lHKJ	LI�[LNF�QSGIM�\)m LNM]MPLS^Q_XZF[M]`b\	LS^aGI\	LNM?`bFqOPLS^]LNM]M]GIFqO]MS�KTlXh\	^a`iLNF�VLNM]MPLS^RLNMPO]J[\[`bGI\	LNM=GIek{�LNYve�GUOPLN`sz�\	LSO]GIYbYvHKJ	LYiLNM�GIFqOPLS^a`iXI^aMSx~�F/\	LNYbM¡GIMPTlLNQ_OPLNM�HKJ	L}�	XZe TlXIO�Q_LS^aQSGU^�LNF J[F�MPLNFqwZGIY�VLNM�YbG.T[^]LNMScLNF[QS`bG|XF	X}\	L�Q_LS^]OPLNM�\[`bF�cGIe�`bHKJ	LNMkOPLNegTlXI^aGIYbM�T[^]LN\	L_rtF[`b\	LNMSxVQ�LS^�L_zhLNegTvYiLI�=TlXh\	^a`bG�MPLS^M]`ijZF[`srtQSGUO]`bJ�\	LSOPLNQ_O]GU^�J[F�`begTvJ[YbM?LNF¡YbG(egLNM]J	^aG(\	LNYtpIXZYiO]GUOPjILk\)m GIYb`begLNFqO]GIQS`NVXg\)m J[FLNHKJ[`iT.`bF[\[J[MPOP^a`bGIY�x�¥�LSOPLNQ_O]GU^�GIHKJ	LNMPO(Tv`bQ�\	L�OPLNF[M]`NVX�G�OPLNegTvMkTlXh\	^a`bG�MPLS^]ph`i^kTlLS^GUO]J	^aGU^�Y�m LNHKJ[`iT��q`[LSph`iO]GU^�GI`sz)VW J[F�TlXZM]M]`i{vYiL�e�GIYi�¸J[F[QS`iXZF[GIegLNFqOSx�y7Gk`begTvYiLNegLNFqO]GIQS`NVX\)m J[FkGIYijIXI^a`bM]egLRHKJ	L=��LNM7TlXZM]M]`i{vYiL?\	LSOPLNQ_O]GU^Pn �	XdTlXh\	^a`bG�VLNM]MPLS^uQ_XZF[M]`b\	LS^aGUO�J[F[G�egLNF[G\	Ld�¸J[M]`i{vYiL�T[^]XIjI^aGIe�GUOSx¥�L�YbG�e�GUOPLN`sz	G�e�GIF	LS^aGh��TlXh\	^a`bG�MPLS^(`bFqOPLS^]LNM]M]GIFqOk\	LSOPLNQ_O]GU^�J[F�QSGIFqph`?MPXI{[O]GUOLNF�YbG(e�GUjZF[`iO]J[\�\	LNYtMPLNFqwZGIYtLNF���XI^ae�G(\	L�jI^aGuVX	x � {�VLdJ[F�QSGIFqph`tegLNFqwhM�MPXI{[O]GUO�LNF^aGIegTvGhx?¢�`bF[M�`)OPXIOS�vTlXh\	^a`bG}VLNM]MPLS^�M]`ijZF[`srtQSGUO]`ipUG�J[F[Gg\[`bF�cGIe�`bQSG(XZM]QS`bY x YiGUO�cXI^a`bGhx�7XIO�TvYiLSjZGUO�GIF[`i^a`bGkLNF[QSGIe�`bF[GUO�G�LNMPO]J[\[`bGU^�YbG(e�GIF	LS^aGg\	Ld\	LSOPLNQ_O]GU^�Q_LS^]OPLNM���XI^PnegLNM�LNF�Y�m LSpIXZYbJ[QS`NVX�OPLNegTlXI^aGIY�\	LNY�MPLNFqwZGIY�x��dcLNQSF[`bQSGIegLNFqOS�)LNM Q_XZF	LN`sz�GIek{�LNY�F	XZe\	L Z9O9n*XVPGOQd�� OQWDOQPaY7fkO7` S�Y[Z XVP N�OQP�N DOQZ d O N/Y_OQW!` XVZ SVU N ��LNF[QSGU^aG.HKJ	L��	X�TlXh\	^ VW LNeGIF	XZegLNF[GU^N�	LNF¡LNY)e�GU^aQd\	LNY)TvGU^aGI\[`ijZe�G�\	LfYiLNMRrtF	LNMPOP^]LNM�YbYb`bM]QSGIFqO]MS�	Q_XZe&G�SVPSDSVU dmN dfkO"%]XVZ WDO N xAE=Y�^]LNQ_XZF	LN`szhLNegLNFqO¡\	L�TvGUOP^]XZF[M¡Q_XZegT[^NcLNF/QSGIegTvM�\)m GUTvYb`bQSGIQS`NVX.O]GIF\[`ipILS^aMPXZM�Q_XZe¡£

� y7Gg\	LSOPLNQSQS`NVX�\)m GIF	XZe�GIYb`iLNM�LNF�J[F¡M]`bMPOPLNe�Gg\	LfegXZF[`iOPXI^a`iOP�NGIQS`NVX�LNF�Y VW F[`bGhx
� y7Gg\[`bGUjZF	XZM]`�\)m GU^]^ VW O]e�`iLNM�GgTvGU^]O]`i^�\)m LNYiLNQ_OP^]XhQSGU^a\[`iXIjI^aGIegLNMSx
� y7G}`b\	LNFqO]`srtQSGIQS`NVX�\	L¡TvGUOP^]XZF[M�LNF|{vGIMPLNM�\	L¡\[GI\	LNMg\)m `bF[\[`bQSGI\	XI^aMfrtF[GIF[Q_LS^aM� LIx j	xi�tYbGgQ_XIO]`iOP�NGIQS`NVX�\	LfpUGIYiXI^aM�{lXI^aM]GU^a`bM �ax
� E=Yl^]LNQ_XZF	LN`szhLNegLNFqO�\	LdpILNJ)x
~�F[G�\	L�YiLNM�OScLNQSF[`bHKJ	LNMuJ	O]`bYb`iOP�NGI\	LNM7TlLS^�GIYK^]LNQ_XZF	LN`szhLNegLNFqOu\	LRTvGUOP^]XZF[M�LNF�MScLS^a`iLNMOPLNegTlXI^aGIYbM}VLNM�LNY/�~RVPJSVW1d n B doWDO��/SVZ `JdoP c + » ��, + � , x}��HKJ	LNMPOgGIYijIXI^a`bM]egLI�uHKJ	L�pUGOPLNF[`i^dLNYbMdMPLNJ[MdXI^a`ijILNF[Mf\)m GUTvYb`bQSGIQS`NVX�LNF}LNYu^]LNQ_XZF	LN`szhLNegLNFqOk\	LgpILNJ)�7TlLS^aegLSOdQ_LS^]O]G^]LNYbG�z	GIQS`NVX.LNF�Y�m LN`sz�OPLNegTlXI^aGIY�x� Y�m �	XI^aG�\	L�Q_XZegTvGU^aGU^¡\[J	LNM�MPLNH7¤J)cLNF[QS`iLNMS��Y�m LN`szOPLNegTlXI^aGIYqLNM�TlXIO�LNMPO]`i^aGU^�X Q_XZegT[^a`be�`i^�YiXhQSGIYbegLNFqO�GIek{�YbG�rtF[GIYb`iO]GUO�\	L�e�`bF[`be�`iOP�NGU^J[F[G(�¸J[F[QS`NVX�\	LfQ_XZMPO�{vGIM]GI\[GgLNF�J[F[GgegLNM]J	^aGg\	Lf\[`bMPO�cGIF[QS`bGhxE=Y�\	LNM]GNpUGIFqO]GUOPjIL.\)m GIHKJ	LNMPO]G|egLSOPXh\	XZYiXIjZ`bG VLNM¡Y�m LNYiLSpUGUO¡Q_XZMPO�Q_XZegTvJ	O]GIQS`iXZF[GIYHKJ	L�TlXIO�Q_XZegTlXI^]O]GU^Nx Q�LS^�GI`sz7cX	��MSm �[GIF�LNMPO]J[\[`bGUO�OScLNQSF[`bHKJ	LNM�GIYiOPLS^aF[GUO]`ipILNMSx Q�LS^L_zhLNegTvYiLI�tE=GIegXZF[F��	x��dLSXIjZ� + � ,�T[^]XITlXZM]G�G + ��� ,�MPLSjZegLNFqO]GU^dYbG�MPLNH7¤J)cLNF[QS`bG�GU{vGIF[M
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Q�LS^�L_zhLNegTvYiLI�tGIHKJ	LNMPO]G�OScLNQSF[`bQSG�MSm �[G�J	O]`bYb`iOP�NGUO�TlLS^�Q_XZegT[^a`be�`i^�YiLNM�`be�GUOPjILNM�\	LkYbG{vGIMPLk\	Lf\[GI\	LNM�\)m LNegT[^]LNFqOPLNM�\[`ijZ`iO]GIYbM�\	LNY)¢ �R· + �V��, x�RXZe G �¸J[F[QS`NVX \)m GIF�cGIYb`bM]`K\	LRrtF	LNMPOP^]LNM�TlXh\	^a`bG�MPLS^]ph`i^�TlLS^u\	LSOPLNQ_O]GU^RYbG�T[^]LNMScLNF[QS`bG\	LkQ_LS^]OPLNM�Q_XZegTlXZF	LNFqO]M�Q_XI^]^]LNMPTlXZF	LNFqO]M�G�Q_XZegTlXI^]O]GIegLNFqO]M�X�\[`bF�cGIe�`bHKJ	LNM�M]`ijZF[`sr[nQSGUO]`ipILNMSx
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��� � �������g � ��� � ��� ���  /	�� � ��� � ���� ��	 � 	 ¼ �
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# � vºUxuy7Gdrvj	x » x » � egXZMPOP^aGdLNYvMPLNFqwZGIY ! � HKJ	L�MSm XI{[OKVL�TlLS^=GIHKJ	LNMPO]GfQ_XZFhrvjZJ	^aGIQS`NVX\	L rtF	LNMPOP^aGhx
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¢�`ijZJ	^aG » x » � £��RXZFhrvjZJ	^aGIQS`NVXg\	LfY�m GIF[GIYb`iOP�NGI\	XI^�LNMPO]GI\�VW MPO]`bQUx
E=YRMPLSj)¤J	LNFqO(TvGIM�VLNMgQ_XZFhrvjZJ	^aGU^�Y�m GIF[GIYb`iOP�NGI\	XI^(LNMPO]GI\�VW MPO]`bQ�{vGIM]GUO(LNF�rtF	LNMPOP^]LNMSx��^aG�VLNM7LNYZegXZegLNFqO7\)m LNMPTlLNQS`srtQSGU^�J[F	LNM)�SXZF	LNM7\	L?e�GIF	LS^aG�HKJ	L=M]`ijZJ[`�TlXZM]M]`i{vYiL�\[`bM]Q_^a`sne�`bF[GU^�LNYbM�\[`ipILS^aMPXZM�jI^aGIJ[Mu\	LROPLNF[\)cLNF[QS`bGhxu�7LNF[`bFqO�LNF�Q_XZegT[OPL�HKJ	LRLNM�pIXZY	HKJ[GIYb`srtQSGU^J[FgTlLNF[\	LNFqOS�KMPLNek{vYbGkY cXIjZ`bQ�HKJ	L�YiLNM=OPLNF[\)cLNF[QS`iLNM=TlXZM]`iO]`ipILNM=`vF	LSjZGUO]`ipILNMRLNMPO]`ijZJ[`bFg^]L_n
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TvGU^]O]`b\	LNM�M]`be¡cLSOP^a`bQSGIegLNFqOSxRE=M�T[^]XITlXZM]GgQ_XZF[M]`b\	LS^aGU^�LNY�Q_XZF%L]J[FqO�\	LkYbYb`bF[\[GU^aM�� � v��AkºV� � ��A!��� � �a��� � ��ºV� � ��`uLNY?Q_XZF%L]J[FqOk\)m LSO]`bHKJ	LSOPLNM � � v ��A » �-AkºV�a���7ºV� » �Z��F	L_nQ_LNM]M�cGU^a`iLNM TlLS^dY�m GUOP^a`i{vJ	O�W7X�fTSUx�y7G¡e�GUOPLN`sz	G�rvj	x » x » � egXZMPOP^aG�YbG�\[`bMPOP^a`i{vJ[QS`NVX�\	LYiLNM � �SXZF	LNM�^]LNM]J[YiO]GIFqO]M�LSO]`bHKJ	LSO]GI\	LNMSx¥(m GIYiOP^aG�{vGIF[\[Gh�?QSGIY�LNM]Q_XZYbYb`i^(J[F[G�GIegTvYbGI\[G�`RJ[F|\	LNMPTvYbGt�QSGIegLNFqO(TlLS^�GIHKJ	LNMPOe�GUOPLN`sz�GIF[GIYb`iOP�NGI\	XI^�LNMPO]GI\�VW MPO]`bQ�{vGIM]GUO�LNF�rtF	LNMPOP^]LNMSxu¥�XZF[GI\[G�YbG(\[`bF�cGIe�`bQSGf\	LNYtMPL_nFqwZGIY ! � �IGIM]MPXhQS`bGUOuG�Y�m GUOP^a`i{vJ	OG`FOQPJfkOQPaY¸�qQ_XZFqp?VL�OP^a`bGU^�J[F[G�GIegTvYbGI\[G�HKJ	LRjZGU^aGIFqOPLN`sz	`YbG�\	LSOPLNQSQS`NVX \	L�YiLNM�OPLNF[\)cLNF[QS`iLNM�M]`ijZF[`srtQSGUO]`ipILNMSx�y7G�rvj	x » x » � egXZMPOP^aG�Y�m GUOP^a`i{vJ	O@W7X�fTSQSGIYbQSJ[YbGUO TlLS^d\	XZMdGIegTvYbGI\	LNM \	L(rtF	LNMPOP^aG�\[`i��LS^]LNFqO]MS£ � `�º � x � {vMPLS^]ph`�m M HKJ	LgGIek{J[F[G�GIegTvYbGI\[G�jI^aGIF�LNM TlXIO GU^]^a`i{vGU^�G�TlLS^a\	^]L(YbG�`bF	��XI^ae�GIQS`NVX�MPXI{[^]L�YbG�OPLNF[\)cLNF[QS`bG\	LNY�jI^aGuVX�`bF[`bQS`bGIY�x;Q�LS^fO]GIFqOS��Q_XZFqp?VL�LNM]Q_XZYbYb`i^dJ[F[G¡GIegTvYbGI\[G�M]JhrtQS`iLNFqO]egLNFqOdTlLSO]`iO]GQ_XZeDTlLS^(F	X�TlLS^a\	^]L�GIHKJ	LNMPO]G�`bF	��XI^ae�GIQS`NVX	x�¥(m GIYiOP^aG�{vGIF[\[Gh��QSGIY=LSph`iO]GU^(\	LSOPLNQ_O]GU^\[`bF�cGIe�`bHKJ	LNM?^UcGUTv`b\	LNM=T[^UcXITv`iLNMR\	LNYtMPXI^]XZYbYtHKJ	L�TvJ	jZJ[`tGIQ_XZegTvGIFqwZGU^�LNYlMPLNFqwZGIY��[`tHKJ	LF	X�VLNMfLNY?QSGIMSx���`sz7cX�`begTvYb`bQSG�F	X�LNM]Q_XZYbYb`i^fJ[F[G�GIegTvYbGI\[G¡e�GIM]M]G¡TlLSO]`iO]Ghx�~�F[G¡MPXUnYbJ[QS`NVX(\	L�Q_XZegT[^]XZe�VW M�VLNMRLNM]Q_XZYbYb`i^ ! � v � x U�LNMPTlLNQ_OPL GIYl\	LNMPTvYbGt�QSGIegLNFqOS�hJ[F[Gk{lXZF[GXIT)QS`NVX¡VLNM�LNM]Q_XZYbYb`i^�# � vºUx���`sz7cX�MPLS^UcG�GI`sz)VW MPLNegT[^]L=HKJ	LRF	X��[`q�[GUjZ`bFkQ_XZF[\[`bQS`iXZF[GIFqO]M^]LNYbGIQS`iXZF[GUO]M�GIek{�LNYbM�^]LNQSJ	^aMPXZM�HKJ	Ld�¸GIQS`bF�`bFqph`bGU{vYiL Y�m GIF�cGIYb`bM]`tLNF�Y VW F[`bGhx

Q�LS^7O]GIFqOS�ULNYI^]LNM]J[YiO]GUOlrtF[GIY ! � VLNM7LNYZMPLNFqwZGIYqGIM]MPXhQS`bGUO7G�Y�m GUOP^a`i{vJ	O#W7X�fTS TlLS^�J[F[GGIegTvYbGI\[G�\	L � x�E=M�TlXIO�Q_XZegT[^]X pUGU^�Q_XZe GIHKJ	LNMPO�MPLNFqwZGIYq^]LNJ[F	LN`szdGUT[^]XNz	`be�GI\[GIegLNFqOOPXIO]G�YbG¡`bF	��XI^ae�GIQS`NVX�HKJ	L�MSm �[GNph`bG�T[^]L_r[z	GUOf`bF[`bQS`bGIYbegLNFqO�Q_XZe G�XI{�LPLNQ_O]`bJ)�7GI`sz7cX�MNVW �GIek{�J[F¡Q_LS^]O�^]LSO]GU^a\�\	Lf\	LSOPLNQSQS`NVX�`bF	LSph`iO]GU{vYiLIx¢�`bF[GIYbegLNFqOS�RTlLS^�GIHKJ	LNMPO�L_zhLNegTvYiLI��Y�m �	XI^a`iOP��VX�\)m `bF �tJ)cLNF[QS`bG�\	L�YiLNM�\[GI\	LNM�\	LNYMPLNFqwZGIY�^]LNM]J[YiO]GIFqO�VLNM � + ! � , v � x�¹ � º x º�v1º]�hx Q�LS^�O]GIFqOS�RjZYiXI{vGIYbegLNFqO�LNYMPLNFqwZGIY�rtF[GIY)^]LNM]J[YiO]G�\	L(Y�m GU{vMPOP^aGIQSQS`NVX�\	LkYbG�`bF	��XI^ae�GIQS`NVX�Q_XZFqO]`bF	jZJ[\[GgLNF.º]��\[GI\	LNM\	LNY�MPLNFqwZGIY�XI^a`ijZ`bF[GIY�x;~�F[G.GIYiOP^aG.e�GIF	LS^aG.\)m L_zhT[^]LNM]M]GU^�Y�m �	XI^a`iOP��VX VLNM�LNF�OPLS^aegLNM\)m J[F/`bFqOPLS^]pUGIY OPLNegTlXI^aGIY�x VE=M¡G \[`i^N��OPLNF[`bFqO¡LNF/Q_XZegT[OPL�HKJ	L}LNYdegXZMPOP^]LN`ij�\	LNYMPLNFqwZGIY�XI^a`ijZ`bF[GIY�VLNMDl v ��� » MS��Y�m �	XI^a`iOP��VX�\)m `bF �tJ)cLNF[QS`bG}Q_XI{[^]LN`sz J[F�`bFqOPLS^]pUGIY�\	L� º]� A�º � ��� » vºV� � MSx
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¶KX ph`bFqOS�7`bFqOPLS^]LNM]M]G�TlXh\	LS^d`b\	LNFqO]`srtQSGU^ LNYuQ_XZFqO]`bF	jZJ	Od��^]LNH7¤J	LNF[QS`bGIY�\)m J[F}MPLNFqwZGIY�xgy7GT[^]LNMScLNF[QS`bG(X�GU{vMScLNF[QS`bG�\	L \	LSOPLS^ae�`bF[GI\	LNMRQ_XZegTlXZF	LNFqO]MRTlXIORTlXZM]GU^�\	L e�GIF[`i��LNMPORJ[F\	LSOPLS^ae�`bF[GUO���LNF	XNz	egLNF�M]`ijZF[`srtQSGUO]`bJ)x

Q�LS^?L_zhLNegTvYiLI�Z`be�GUjZ`bF[`�m M�HKJ	L�LNMu\[`bMPTlXZM]G�\	L�YbG egLNM]J	^aG \	L�Y�m LNMP��XI^I�Q�HKJ	L�LNM�T[^]XUn\[J	LN`sz�LNF�J[F[G���^]LNM]Ghxg^�XI^ae�GIYbegLNFqOS�vYiLNM���^]LNMPLNM�LNM�Q_XZF[MPOP^aJ	LN`szhLNF�GIek{�J[F�F VJ[egLS^]X\	LSOPLS^ae�`bF[GUO�\	Lk\	LNFqO]MSx=��OScLNM HKJ	LfYbG���^]LNM]G.VLNM�J[F[G�LN`bF[Gg\	LfO]GIYbY)^]XIO]GUO�cXI^a`bGh��VLNM�F	XI^Pne�GIYRHKJ	L�LNYRMPLNFqwZGIYRT[^]LNMPLNFqO]`RJ[F[G�Q_LS^]O]G�Q_XZegTlXZF	LNFqO�e�VJ[YiO]`iTvYiL�\	L�YbG���^]LNH7¤J)cLNF[QS`bG\	Lf^]XIO]GIQS`NVX�MPLSjIXZF[M�LNY7F VJ[egLS^]X�\	Lk\	LNFqO]MSx�y?m GIYiOPLS^aGIQS`NVX�\)m GIHKJ	LNMPO]G�M]`iO]J[GIQS`NVXgTlXh\	^a`bG`bF[\[`bQSGU^=LNYtOP^]LNF[QSGIegLNFqO�\)m J[F[G(\	LNFqOS�hTlLS^RL_zhLNegTvYiLIx=¶KLSjIXZF[M�GIHKJ	LNMPORTvYbGIFqOPLML]GIegLNFqOMPLS^a`bG�`bFqOPLS^]LNM]M]GIFqOdTlXh\	LS^�XI{vMPLS^]pUGU^dLNY�jI^aGIJ}\	LgT[^]LNMScLNF[QS`bG�\)m GIHKJ	LNYbYbG�Q_XZegTlXZF	LNFqOS�e�VJ[YiO]`iTvYiL�\	LdYbG(��^]LNH7¤J)cLNF[QS`bGg\	L ^]XIO]GIQS`NVX	�[Q_XI^]^]LNMPTlXZF	LNFqO�GgY�m LN`bF[GkLNF�TlLS^]��LNQ_OPL LNMPO]GUOSx·o\	LNFqO]`srtQSGI\	LNMdYiLNMdF	LNQ_LNM]M]`iO]GUO]M�VLNMdLNYuegXZegLNFqOf\)m LNMPO]J[\[`bGU^dYbG�TlXZM]M]`i{v`bYb`iO]GUO�\	Lg\	L_r[nF[`i^fJ[F}QSGIe�VW \)m GIF�cGIYb`bM]`�HKJ	L�\	LSOPLS^ae�`bF[`�LNYujI^aGIJ�\	LgT[^]LNMScLNF[QS`bG�\)m J[F[G¡Q_XZegTlXZF	LNFqO
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��^]LNH7¤J	LNF[QS`bGIYtT[^]L_r[z	GI\[Ghx��OScLNM�HKJ	LkMSm �[Gg\	Lfe�GIF[`iTvJ[YbGU^�`bF	��XI^ae�GIQS`NVX�LNMPTlLNQ_OP^aGIY���VLNM�Y cXIjZ`bQdTlLNF[M]GU^�LNF�J	O]`snYb`iOP�NGU^�Y�m GIF[GIYb`iOP�NGI\	XI^�LNMPTlLNQ_OP^aGIY�{vGIM]GUO�LNF¡rtF	LNMPOP^]LNM�HKJ	L(MSm �[G�\	LNM]Q_^a`iO�LNF�Y�m GUTvGU^]O]GUO» x » x �Kx(¥�L���LSOS��M]`�LNY�HKJ	Lg`bFqOPLS^]LNM]M]G VLNMfYiXhQSGIYb`iOP�NGU^dJ[F[G�\	LSOPLS^ae�`bF[GI\[G�Q_XZegTlXZF	LNFqOS�LNM=TlXIO=GUT[^]XUrvO]GU^�Y�m GUOP^a`i{vJ	O!n*XVW!` XVPGOQPaYKN�OQU O9n*n]d XVPJSTfTSUx Q�LS^�O]GIFqOS�hGIHKJ	LNMPO�MPLS^UcGfT[^]L_nQS`bM]GIegLNFqO�LNY�T[^a`begLS^�GIF[GIYb`iOP�NGI\	XI^g{vGIM]GUOgLNF.rtF	LNMPOP^]LNMgHKJ	L¡Q_XZF[MPO]`iO]J	LN`sz	`RLNY�QSGIe�VW\)m GIF�cGIYb`bM]`�xE=Y�MPLNFqwZGIY�HKJ	LkjILNF	LS^aG�GIHKJ	LNMPO�GIF[GIYb`iOP�NGI\	XI^�O]`bF[\	^UcG�F	XI^ae�GIYbegLNFqO�J[F[G�e�GUjZF[`snO]J[\�\	L_rtF[`b\[G¡MPXI{[^]L�J[F�Q_XZF%L]J[FqOfLNYiLSpUGUO�\	L�TlXZM]M]`i{vYiLNM pUGIYiXI^aMSx�E=F�QSGIFqph`���LNY=HKJ	L`bFqOPLS^]LNM]M]G�VLNM�TlXh\	LS^RjI^aGI\[J[GU^�YbGkT[^]LNMScLNF[QS`bG�\)m J[F[G(Q_XZegTlXZF	LNFqO���^]LNH7¤J	LNF[QS`bGIYtMPLSjIXZF[MJ[F�Q_XZF%L]J[FqOd^]LN\[Jq¤ W O \	LgMNVW ek{lXZYbMSxk¥�LNMf\	LNY�TvJ[FqOd\	L�ph`bMPO]G�\	LNY�^aGUXZF[GIegLNFqOf�KJ[e�cGh�VLNM�e.VLNM�T[^UcGIQ_O]`bQ�TlXh\	LS^R\	LSOPLS^ae�`bF[GU^�M]`vYbGfT[^]LNMScLNF[QS`bG�VLNM�+"(0M�� #%(N�*G��"�	��(RX G1.�� $)#)KO���LKo�HKJ	L�F	X TvGIM�ºUx � Xgº]���hx ¹	�KTlLS^�L_zhLNegTvYiLIx Q�LS^uO]GIFqOS�KF	XdF)m �[`h�[G�T[^]XZJ(LNFg\	LSOPLS^ae�`bF[GU^Y�m GUOP^a`i{vJ	O(n*XVW!` XVPGOQPaY�N�OQU O9n*n]d XVPJSTfTS�M]`bF�VXgHKJ	LkQSGIY)O]GIek{�VL(HKJ[GIYb`srtQSGU^Pn YiX	x
Q?^]LNQS`bM]GIegLNFqOS��GIHKJ	LNMPO]G HKJ[GIYb`srtQSGIQS`NVX�LNM�TlXIO�TlXI^]O]GU^¡G.OPLS^aegL}J	O]`bYb`iOP�NGIFqO�J[FGIF[GIYb`iOP�NGI\	XI^=LNMPO]GI\�VW MPO]`bQ�{vGIM]GUO=LNFgrtF	LNMPOP^]LNMSxu��HKJ	LNMPORGIF[GIYb`iOP�NGI\	XI^=TlLS^aegLSO?LNMPO]GU{vYb`i^J[F[G�HKJ[GIFqO]`srtQSGIQS`NVX \	LNYqMPLNFqwZGIYKLNFk{vGIMPLRG�J[FkQ_XZF%L]J[FqO�\	LR�SXZF	LNMSx?¶h`ZLNYKHKJ	LR`bFqOPLS^]LNM]M]GVLNM�\	LSOPLS^ae�`bF[GU^(\	L���XI^ae�G�^]XI{vJ[MPO]G�YbG¡T[^]LNMScLNF[QS`bG�\	L�YbG�Q_XZegTlXZF	LNFqO(��^]LNH7¤J	LNF[QS`bGIY��MPLS^a`bGgGUT[^]XITv`bGUO�J	O]`bYb`iOP�NGU^�Y�m GUOP^a`i{vJ	O W7X�fTS � pILNJ	^]LkY�m GUTvGU^]O]GUO » x » x » �axE=F}\	L_rtF[`iO]`ipUGh�lLNMdT[^]XITlXZM]G�J[F}QSGIe�VW \)m GIF�cGIYb`bM]`�\	LgQ_XZegTlXZF	LNFqO]Md��^]LNH7¤J	LNF[QS`bGIYbM

��$����}Q_XZF[MPO]`iO]Jq¤ W O?TlLS^RJ[F�GIF[GIYb`iOP�NGI\	XI^=LNMPTlLNQ_OP^aGIY�0 $ � & �KMPLSjZJ[`iOR\)m J[F�GIF[GIYb`iOP�NGI\	XI^LNMPO]GI\�VW MPO]`bQ 0 $ � £
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E=YlT[^a`begLS^�QSGIYbQSJ[YbGgY�m GUOP^a`i{vJ	O(n*XVW!` XVPGOQPaYgN�OQU O9n*n]d XVPJSTfTSU�legLNFqOP^]LfHKJ	L LNY�MPLSjIXZFY�m GUOP^a`i{vJ	O�W7X�fTSUx���HKJ	LNMPO]GgT[^]XITlXZMPO]GgMSm LNM]HKJ	LNe�GUO]`iOP�NG�G�YbG(rvj	x » x » �Kx
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¢�`ijZJ	^aG » x » �K£?E=M]HKJ	LNe�Gd\	LNY	QSGIe�VW \)m GIF�cGIYb`bM]`KTlLS^?\	LSOPLS^ae�`bF[GU^uLNY	jI^aGIJ�\	L�T[^]LNMScLNF[QS`bG\)m J[F[G�Q_XZegTlXZF	LNFqO���^]LNH7¤J	LNF[QS`bGIY)\)m J[F¡MPLNFqwZGIY�x
��HKJ	LNMPO�QSGIe�VW \)m GIF�cGIYb`bM]`��[G}LNMPO]GUO�`begTvYiLNegLNFqO]GUO�e�`iOoL]GIF��QSGIFqO�J[F {vYiXhQ�\	L�YbGYbYb`i{[^]LS^a`bG�°�±�²	°�³Z´dµ�GIF	XZegLNF[GUO 
 �� �	�� ��� �� 	 �
	���� ���� � ��� � ������� 	 � ��� � � pILNJ	^]L�rvj	x» x »Z¼ �ax¥�L?��LSOS�IGIHKJ	LNMPO�{vYiXhQ�`begTvYiLNegLNFqO]G�e.VLNM7�¸J[F[QS`iXZF[GIYb`iO]GUO)G�TvGU^]O�\	L=Y�m GU{vMPOP^aGIQSQS`NVX�\	LQ_XZegTlXZF	LNFqO]M���^]LNH7¤J	LNF[QS`bGIYbMS�qO]GIY)Q_XZe3LNM�Q_XZegLNFqO]GU^UcG�e.VLNM�LNF[\[GNpUGIFqO�\[`bF[MRY�m GUTvGU^]O]GUO» x �Kx » x
Q�LS^�Q_XZegTvYiLSO]GU^�Y�m LNMPTlLNQS`srtQSGIQS`NVXg\	LNY)QSGIe�VW \)m GIF�cGIYb`bM]` ��$����R�[QSGIYlTvGU^aGIegLSOP^a`iOP�NGU^LNYbM�\[`ipILS^aMPXZM�GIF[GIYb`iOP�NGI\	XI^aM�\	L�rtF	LNMPOP^aG.HKJ	L�LNY Q_XZF[MPO]`iO]J	LN`szhLNF)x3�RXZFqp?VLI� \	XZF[QSMS�Q_XZF[Q_^]LSO]GU^N£
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Detector
de components

freqüencials

¢�`ijZJ	^aG » x »Z¼ £%��YiXhQ 
 �� �	�� ������ 	 �
	���� ���� � ��� ������� 	 � ��� �d\	L�YbG�YbYb`i{[^]LS^a`bGg°�±�²	° 
³Z´dµ
� y?m GIegTvYbGI\[G !
� & `[\	LNMPTvYbGt�QSGIegLNFqO6# � & \	L�Y�m GIF[GIYb`iOP�NGI\	XI^=LNMPTlLNQ_OP^aGIY	{vGIM]GUO=LNFrtF	LNMPOP^]LNMSx
� y7G���^]LNH7¤J)cLNF[QS`bG�MPLNYiLNQSQS`iXZF[GI\[G ��� & \	L�Y�m GIF[GIYb`iOP�NGI\	XI^�LNMPTlLNQ_OP^aGIY�{vGIM]GUO�LNF�r[nF	LNMPOP^]LNM�TlLNY)QqcGIYbQSJ[Y)\	LfY�m GUOP^a`i{vJ	O~n*XVW!` XVPGOQPaY�N�OQU O9n*n]d XVPJSTfTSUx
� E=Yte�GU^]jILd\	L�OPXZYiLS^UcGIF[QS`bG  ��� & \	L�Y�m GIF[GIYb`iOP�NGI\	XI^RLNMPTlLNQ_OP^aGIYt{vGIM]GUORLNF�rtF	LNMonOP^]LNM�TlLNY)QqcGIYbQSJ[Y�\	LfY�m GUOP^a`i{vJ	O~n*XVW!` XVPGOQPaY�N�OQU O9n*n]d XVPJSTfTSUx
� y?m GIegTvYbGI\[G ! � `)\	LNMPTvYbGt�QSGIegLNFqO$# � \	LfY�m GIF[GIYb`iOP�NGI\	XI^�LNMPO]GI\�VW MPO]`bQ�{vGIM]GUO�LNFrtF	LNMPOP^]LNMSx
� E=Y	Q_XZF%L]J[FqOu\	L�YbYb`bF[\[GU^aM � � \	L�Y�m GIF[GIYb`iOP�NGI\	XI^uLNMPO]GI\�VW MPO]`bQ={vGIM]GUOuLNF(rtF	LNMPOP^]LNMSx
� E=YvQ_XZF%L]J[FqO=\)m LSO]`bHKJ	LSOPLNM � � \	L�Y�m GIF[GIYb`iOP�NGI\	XI^=LNMPO]GI\�VW MPO]`bQ�{vGIM]GUO=LNFgrtF	LNMPOP^]LNMTlLNY)QqcGIYbQSJ[Y�\	LfY�m GUOP^a`i{vJ	O W7X�fTSUx
y7G�rvj	x » x »�� egXZMPOP^aG�J[F.L_zhLNegTvYiL�\	L¡MPLNFqwZGIY�\)m LNFqOP^aGI\[G�$.egXZMPOP^]LML]GUO�GIek{TlLS^ VW Xh\	L�l�v���� » � MS�vHKJ	LdLNM�\	LNM]`iOoL]G�GIF[GIYb`iOP�NGU^�G�r�\	Lf\	LSOPLNQ_O]GU^ J[F[G�Q_XZegTlXZF	LNFqO��^]LNH7¤J	LNF[QS`bGIYlM]`ijZF[`srtQSGUO]`ipUGhxuE=F¡GIHKJ	LNMPO�QSGIM�LNY)MPLNFqwZGIY�$�LNM�Q_XI^]^]LNMPTlXZF�GIek{ ! �	GgYbGrvj	x » x » �Kx¶tm J	O]`bYb`iOP�NGU^UcG.GIHKJ	LNMPO¡MPLNFqwZGIYdQ_XZe G|Q_XI^]{vG|\	L}\[`bM]MPLNFqwIx ~�F�^]LNHKJ[`bM]`iO�\	L�YbGegLSOPXh\	XZYiXIjZ`bG|VLNM�HKJ	LfLNYbM�XI{�LPLNQ_O]`bJ[M�\	Lk\[`bM]MPLNFqw�Q_XI^]^]LNMPTlXZF	LNFqO]M�G�GIHKJ	LNMPO�LNF	^]LSjZ`bMonOP^aGIegLNFqOdM]`ijZJ[`bF�Q_XZF	LSjZJ	O]M \)m GNpUGIFqO]e�cGhxfE=F�GIHKJ	LNMPOdQSGIMS�lLNM \	LNM]`iOoL]G�\[`bM]MPLNFqwZGU^ J[FQSGIe�VW \)m GIF�cGIYb`bM]`)HKJ	L(`b\	LNFqO]`srtHKJ[`��hLNF�LNY7MPLNFqwZGIY0$t�tYbG�T[^]LNMScLNF[QS`bG�\)m J[F[G�Q_XZegTlXZF	LNFqOG~�hx � � � � �Ix?E=MupIXZY	LNMPO]GU{vYb`i^?J[F[G jI^aGI\[GIQS`NVXfLNF��dF[`ipILNYbYbM�\	L�T[^]LNMScLNF[QS`bGh£ +"(0M�� #%(N�*G��

��	��( � �L$�KO�"�	��(k` G1.�� $)#)KO���LKoxdy7G�e�GUOPLN`sz	G�rvj	x » x »�� `bF[\[`bQSG�GIHKJ	LNMPO]MdF[`ipILNYbYbM�`b\	LNGIYbMHKJ	L�LNM�\	LNM]`iOPjILNF�TlXh\	LS^R`b\	LNFqO]`srtQSGU^NxuE=YtQ_^a`iOPLS^a`vTlLS^�LNMPO]GU{vYb`i^�Y�m `bFqOPLS^]pUGIYvGIM]MPXhQS`bGUO�GIYF[`ipILNYbY �L$�KO�"�	��(��[G�LNMPO]GUO�r[z	GU^�J[F[G(OPXZYiLS^UcGIF[QS`bG�\	LNY���º � � \	L~�hx � � � � �IxE=Y�T[^]XhQvVLNM�\	L�Q_XZFhrvjZJ	^aGIQS`NVX�\	LNYbM�GIF[GIYb`iOP�NGI\	XI^aM�{vGIM]GUO]M�LNF�rtF	LNMPOP^]LNM�MSm `bF[`bQS`bGGIek{�Y�m GIF[GIYb`iOP�NGI\	XI^dLNMPTlLNQ_OP^aGIY�xgy7G�rvj	x » x »	� egXZMPOP^aG¡p�cGU^a`iLNM pILS^aM]`iXZF[Mf\	LNYuMPLNFqwZGIY
! � & TlLS^�G�HKJ[GUOP^]L�GIegTvYbGI\	LNM(\	L�rtF	LNMPOP^aG�\[`i��LS^]LNFqO]MS£ �I�K��º »Z¼ � » � � `�º]� » �Kx}y7G��^]LNH7¤J)cLNF[QS`bG�MPLNYiLNQSQS`iXZF[GI\[G�MSm �[Ggr[z	GUO�T[^]LNQS`bM]GIegLNFqO�G ��� & v���� � � ��� �Ix�E=Y7e�GU^]jIL\	L���^]LNH7¤J)cLNF[QS`bGfF	XZe.VLNM?OKVL�`bFqOPLS^NcLNM?LNFgLNY	QSGIM=HKJ	L��[`	�[GUjZ`[Q_LS^]O]Gf`bF[\	L_rtF[`bQS`NVX�^]LNMPTlLNQ_OPL
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¢�`ijZJ	^aG » x »�� £(~�F�LNF	^]LSjZ`bMPOP^aGIegLNFqOk\	LNYuMPLNFqwZGIY ! � $�`�LNYbMdF[`ipILNYbYbM \	LgT[^]LNMScLNF[QS`bG\	LkYbG�Q_XZegTlXZF	LNFqO���^]LNH7¤J	LNF[QS`bGIY�M]`ijZF[`srtQSGUO]`ipUGgHKJ	LkLNM�\	LNM]`iOPjILNF�\	LSOPLNQ_O]GU^N£� �<+"(0M
�

� #%(N�*G��"�	��( �)º � �L$�KO�"�	��(�` » � G1.�� $)#)KO���LKox
G�YbG¡��^]LNH7¤J)cLNF[QS`bG�HKJ	L�LNMkpIXZYR\	LSOPLNQ_O]GU^Nx<Q�LS^�GIHKJ	LNMPO(L_zhLNegTvYiLI��LNM(Q_XZF[M]`b\	LS^aG�HKJ	LGIHKJ	LNMPO]G�`bF[\	L_rtF[`bQS`NVX�F	X�LNM�T[^]Xh\[J	LN`szl�R`���TlLS^�O]GIFqOS��MSm �[G�LNM]Q_XZYbYb`iO�J[F�e�GU^]jIL�\	LOPXZYiLS^UcGIF[QS`bG.FKJ[Y��  ��� & v � ��xCU�LNMPTlLNQ_OPL}GIY \	LNMPTvYbGt�QSGIegLNFqO¡\	L�rtF	LNMPOP^aGh��MSm �[GLNM]Q_XZYbYb`iO,# � & v ºU�gL]G HKJ	L�Q_XZegTlXI^]O]G J[F�^]LSO]GU^a\ `dJ[F[G.T�cLS^a\[J[G \)m `bF	��XI^ae�GIQS`NVXe�VW F[`be�MSx� {vMPLS^]ph`�m M�HKJ	LI�)GIek{�J[F[G�GIegTvYbGI\[G�TlLSO]`iO]G�\	L �I�K��YbG�Q_XZegTlXZF	LNFqO G �hx � � � �LNMPO�cGkegXZYiO?TlXhQ�\	L_rtF[`b\[Ghx�E=F�Y�m GIYiOP^]L�L_zhOP^]LNe¡�KGIek{�J[F[GfGIegTvYbGI\[G jI^aGIF�\	Lkº]� » �fLNY^]LSO]GU^a\¡LNF¡YbGg\	LSOPLNQSQS`NVX�MSm GIQSQ_LNFqO]J[Ghx�~�F�{lXZF¡Q_XZegT[^]XZe�VW M�LNFqOP^]Lk\	L_rtF[`bQS`NVX�`)^]LSO]GU^a\LNM�Q_XI^]^]LNMPTlXZF�GIek{�J[F[GgGIegTvYbGI\[G !
� & v » � � xE=YRMPLSj)¤J	LNFqO(TvGIM�VLNMgQ_XZFhrvjZJ	^aGU^�Y�m GIF[GIYb`iOP�NGI\	XI^(LNMPO]GI\�VW MPO]`bQ�{vGIM]GUO(LNF�rtF	LNMPOP^]LNMSx��^aG�VLNM7LNYZegXZegLNFqO7\)m LNMPTlLNQS`srtQSGU^�J[F	LNM)�SXZF	LNM7\	L?e�GIF	LS^aG�HKJ	L=M]`ijZJ[`�TlXZM]M]`i{vYiL�\[`bM]Q_^a`sne�`bF[GU^RLNYbM�\[`ipILS^aMPXZMRjI^aGIJ[M�\	L T[^]LNMScLNF[QS`bG�\	LNM]`iOoL]GUO]M�\	LdYbG(Q_XZegTlXZF	LNFqO���^]LNH7¤J	LNF[QS`bGIY�x�7LNF[`bFqORLNF¡Q_XZegT[OPLfHKJ	L LNM�pIXZY)HKJ[GIYb`srtQSGU^�J[F�MPLNFqwZGIY ! � & \	Lde�GUjZF[`iO]J[\�TlXZM]`iO]`ipUGh�LNM�T[^]XITlXZM]G�Q_XZF[M]`b\	LS^aGU^�LNY Q_XZF%L]J[FqO�\	L�YbYb`bF[\[GU^aM � � v �qº � � »	� ��`�LNY�Q_XZF%L]J[FqO\)m LSO]`bHKJ	LSOPLNM � � v������7ºV� » �Z�hF	LNQ_LNM]M�cGU^a`iLNM?TlLS^=Y�m GUOP^a`i{vJ	O�W7X�fTSUx=y7Gdrvj	x » x �V�kegXZMonOP^aG�YbG�\[`bMPOP^a`i{vJ[QS`NVX�\	L�YiLNM ���SXZF	LNM�^]LNM]J[YiO]GIFqO]M�LSO]`bHKJ	LSO]GI\	LNM MPXI{[^]L(LNY�MPLNFqwZGIY ! � & �^]LNM]J[YiO]GIFqO�\	LfY�m LSO]GUTvG�GIFqOPLS^a`iXI^Nx¥(m GIYiOP^aG�{vGIF[\[Gh�?QSGIYRLNM]Q_XZYbYb`i^�J[F[G�GIegTvYbGI\[G�`�J[F.\	LNMPTvYbGt�QSGIegLNFqO�TlLS^�GIHKJ	LNMPOe�GUOPLN`sz�GIF[GIYb`iOP�NGI\	XI^�LNMPO]GI\�VW MPO]`bQ¡{vGIM]GUO�LNF rtF	LNMPOP^]LNMSx�¥�XZF[GI\[G�YbG�\[`bF�cGIe�`bQSG�\	LNYMPLNFqwZGIY ! � & ��GIM]MPXhQS`bGUO¡G Y�m GUOP^a`i{vJ	O�n*XVW!` XVPGOQPaY=N�OQU O9n*n]d XVPJSTfTSU�fQ_XZFqp?VL�OP^a`bGU^¡J[F[GGIegTvYbGI\[G|HKJ	L�jZGU^aGIFqOPLN`sz	`fY�m�cXIT[O]`be�G \	LSOPLNQSQS`NVX�\	LNYbM¡F[`ipILNYbYbM�\	L�T[^]LNMScLNF[QS`bG \	L�YbGQ_XZegTlXZF	LNFqO¡��^]LNH7¤J	LNF[QS`bGIY M]`ijZF[`srtQSGUO]`ipUGhx3y7G.rvj	x » x �V��egXZMPOP^aG Y�m GUOP^a`i{vJ	O�W7X�fTSQSGIYbQSJ[YbGUO�TlLS^�\	XZM�GIegTvYbGI\	LNM�\	LdrtF	LNMPOP^aGg\[`i��LS^]LNFqO]MS£�º]��`7�V�hx � {vMPLS^]ph`�m M�HKJ	LkGIek{J[F[G�GIegTvYbGI\[G�TlLSO]`iO]G�LNMue�GIF[`i��LNMPO]G�J[F[G�`begTlXI^]O]GIFqO�MPLNF[M]`i{v`bYb`iO]GUO�G YiLNM�XZM]QS`bY x YbGIQS`iXZF[MGkY�m LNFqOPXI^aF�\	LNYbM=YbYb`bF[\[GU^aMSx���HKJ	LNMPO]G(MPLNF[M]`i{v`bYb`iO]GUO�LNMROP^aGI\[J	LN`szgLNF�J[F	LNM?XZM]QS`bY x YbGIQS`iXZF[MF	X}\	LNM]`iOoL]GI\	LNM�LNF|LNY�MPLNFqwZGIY�^]LNM]J[YiO]GIFqOSx|E=F|QSGIFqph`��RGIJ	jZegLNFqO]GIFqO�Y�m GIegTvYbGI\[Gh�?LNMjZJ[GIFqwZG�YbG�^]XI{vJ[MPOPLNM]G�LNF���^]XZFqOdG�GIHKJ	LNMPOPLNMd\[`bF�cGIe�`bHKJ	LNM�e.VLNM ^UcGUTv`b\	LNM�\	LNY�MPLNFqwZGIY
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¢�`ijZJ	^aG » x »	� £�¶KLNFqwZGIY ! � & Q_XI^]^]LNMPTlXZF	LNFqO�G}Y�m GUOP^a`i{vJ	O�n*XVW!` XVPGOQPaY�N�OQU O9n*n]d XVPJSTfTS\	LNY�MPLNFqwZGIY ! � $�TlLS^�HKJ[GUOP^]LfGIegTvYbGI\	LNM�\	L rtF	LNMPOP^aGh� ! �N� !�=U�/! > �v` !7EIx

! � & x?��`sz7cXkMNVW �hGkQ_XZMPO]G�\)m GIJ	jZegLNFqO]GU^�YbYiLNJ	jILS^aGIegLNFqO=LNYv^]LSO]GU^a\�LNF�YbGk\	LSOPLNQSQS`NVX	x=E=F^]LNM]J[e¡�tY�m GIegTvYbGI\[G ! � v �V��^]LNM]J[YiO]G�M]GUO]`bMP�¸GIQ_O�cXI^a`bGhx�U�LNMPTlLNQ_OPL�GIY7\	LNMPTvYbGt�QSGIegLNFqOS�J[F[G�{lXZF[G�XIT)QS`NVX�VLNMdLNM]Q_XZYbYb`i^ # � v ºUx���`sz7cX¡MPLS^UcG¡GI`sz)VW MPLNegT[^]LgHKJ	LgF	X¡�[`��[GUjZ`bFQ_XZF[\[`bQS`iXZF[GIFqO]M�^]LNYbGIQS`iXZF[GUO]M�GIek{�LNYbM�^]LNQSJ	^aMPXZMS��HKJ	L��¸GIQS`bF�`bFqph`bGU{vYiL�Y�m GIF�cGIYb`bM]`�LNFY VW F[`bGhx
Q�LS^dO]GIFqOS��LNY�MPLNFqwZGIY�^]LNM]J[YiO]GIFqO�rtF[GIY ! � VLNMdY�m GIM]MPXhQS`bGUOdG�Y�m GUOP^a`i{vJ	O�W7X�fTS�TlLS^J[F[GfGIegTvYbGI\[Gf\	L��V�hx?E=M=TlXIO=Q_XZegT[^]X pUGU^�Q_XZe2GIHKJ	LNMPORMPLNFqwZGIYv^]LNJ[F	LN`szgGUT[^]XNz	`be�G�n\[GIegLNFqO OPXIO]G¡YbG�`bF	��XI^ae�GIQS`NVX�HKJ	LgMSm �[GNph`bG�T[^]L_r[z	GUO `bF[`bQS`bGIYbegLNFqO�Q_XZeBG�XI{�LPLNQ_O]`bJ)�GI`sz7cX�MNVW �RGIek{�J[F|Q_LS^]O�^]LSO]GU^a\�\	L¡\	LSOPLNQSQS`NVX�`bF	LSph`iO]GU{vYiLIx|¥(m GIYiOP^aG�{vGIF[\[Gh�RYbG}\	L_nOPLNQSQS`NVX�\	LNYtF[`ipILNYbYJG1.�� $)#)KO���LK7F	X�VLNM�TvJ[FqO]J[GIY��KM]`bF�VX(HKJ	L Q_XI{[^]LN`sz�J[F�`bFqOPLS^]pUGIYt\)m J[F[M¹T�gMbL]G�HKJ	LdMSm �[G(T[^]LS��LS^a`iORTlXh\	LS^RjZGU^aGIFqO]`i^�J[F�Q_LS^]O�jI^aGIJ¡\	L ^]XI{vJ[MPOPLNM]G(LNF���^]XZFqO�G\[`bF�cGIe�`bHKJ	LNM�`bF[\	LNM]`iOoL]GI\	LNMSx
¢�`bF[GIYbegLNFqOS�RTlLS^�GIHKJ	LNMPO�L_zhLNegTvYiLI��Y�m �	XI^a`iOP��VX�\)m `bF �tJ)cLNF[QS`bG�\	L�YiLNM�\[GI\	LNM�\	LNYMPLNFqwZGIY�^]LNM]J[YiO]GIFqO�VLNM � + ! � ,4v/�V��x » � � � º�x�º�v »�� �Kx Q�LS^�O]GIFqOS�[jZYiXI{vGIYbegLNFqO�LNYMPLNFqwZGIYvrtF[GIY[^]LNM]J[YiO]Gk\	L�Y�m GU{vMPOP^aGIQSQS`NVX�\	L�YbGk`bF	��XI^ae�GIQS`NVX(Q_XZFqO]`bF	jZJ[\[GfLNF »�� �(\[GI\	LNM\	LNY�MPLNFqwZGIY�XI^a`ijZ`bF[GIY�x;~�F[G.GIYiOP^aG.e�GIF	LS^aG.\)m L_zhT[^]LNM]M]GU^�Y�m �	XI^a`iOP��VX VLNM�LNF�OPLS^aegLNM\)m J[F/`bFqOPLS^]pUGIY OPLNegTlXI^aGIY�x VE=M¡G \[`i^N��OPLNF[`bFqO¡LNF/Q_XZegT[OPL�HKJ	L}LNYdegXZMPOP^]LN`ij�\	LNYMPLNFqwZGIYRXI^a`ijZ`bF[GIY�VLNM1l>v>��� » � MS�?Y�m �	XI^a`iOP��VX�\)m `bF �tJ)cLNF[QS`bG�Q_XI{[^]LN`sz�J[F.`bFqOPLS^]pUGIYR\	L� »�� �;A º � ��� » � v ¼ ºV� » � MSx���HKJ	LNMPOfjI^aGIF��	XI^a`iOP��VX¡LNMk\	LNJ�G�HKJ	LgLNY?QqcGIYbQSJ[Y?\	L�YbG¢�¢�� ^]LNHKJ	LS^]LN`sz�egXZYiO]M�TvJ[FqO]M�TlLS^�OPLNF[`i^�jZGU^aGIFqO]`iLNM�\	LdT[^]LNQS`bM]`NVX	x
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 ��	 , = � ` + 
 ��	 , == xE=Y?MPLNFqwZGIY ! � F	X�T[^]LNMPLNFqO]G�\[`bM]Q_XZFqO]`bFKJq¤ W O]GUO]MSx/Q�LS^(GI`sz7cX	��OPXIO(`?�[GNpILS^]L�XIT[O]GUOTlLS^�`bFqOPLS^]TlXZYbGU^=LNM]\	LSpILNF[`begLNFqO]MS�	F	X�GUTvGU^]LN`szhLNF�\	LSOPLNQSQS`iXZF[M�M]`be(J[YiO�cGIF[`iLNM=\)m LNM]\	LSpIL_nF[`begLNFqO]MSx
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¢�`ijZJ	^aG » x ¹T�h£�¥�LSOPLNQSQS`NVX|\	L�YbG�Q_XZegTlXZF	LNFqO���^]LNH7¤J	LNF[QS`bGIY�M]`ijZF[`srtQSGUO]`ipUG}GIek{�J[F[GTlLS^a`iXh\[`bQS`iO]GUO�\)m LNM]\	LSpILNF[`begLNFqO]M�egLNF	XI^Nx
¶tm XI{vMPLS^]pUG�HKJ	LgF	X�LNM TlLS^[L]J[\[`bQSG�M]`ijZF[`srtQSGUO]`ipUGIegLNFqO LNY�^]LSO]GU^a\�LNF}YbG�\	LSOPLNQSQS`NVX\	LNYbMuLNM]\	LSpILNF[`begLNFqO]MS�h`[HKJ	LI�qLNF�QSGIFqph`��qLNM?^]LN\[J	LN`szgYbGfQSGI\)cLNF[QS`bGk\	L�Y�m LNM]\	LSpILNF[`begLNFqO
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 ��	 , == xE=F¡\	L_rtF[`iO]`ipUGh�qOPLNF[`bFqO�LNF¡Q_XZegT[OPLdLNY)MPLNFqwZGIY ! �hOPXIO]M�LNYbM�LNM]\	LSpILNF[`begLNFqO]M�LNMPTlL_n^aGUO]M�M[VXZF�\	LSOPLNQ_O]GUO]M�Q_XI^]^]LNQ_O]GIegLNFqOSx
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� � �������	�
������� ���� 
�� ���� 	 ������ 	��������! ��� 	 �� � 	�"��!	��#	 ��� 
#	%$ �


