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��d�qWY\Upc.i�qWm n.Yg� a Y\UWr�XZY\UIsuV.UWk-cedBijYQmvo8yZY{ijV.k�m dR��cedm k�XZV.UIqpced�q�ijUWm qWY\UWm V.d�suV.U�V.dR[ m dRY�oIr�o:qWY\k-o2�QbRY\UWYz�Y\[ m n.Y\UWm dR��� a Y\UWr�UWY{o a [ qpo�m d>c�qWm k�Y\[ r�s�c.oIbRm V.dmvo�ijUWm qWmvi\ce[h_�T<m XZY\[ m dRY{z+Yj��Y{i a qWm V.d@mvo�c�XRUWV.k�mvo:�m dR��� a Y\UWr�Yj��Y{i a qWm V.d�o:q:r�[ Y�qWbBc�q�i\ced�XRUWV�z a ijYqWbRY�m dRm qWmvce[�XZV.UIqWm V.d"Ves%qWbRY�UWY{o a [ q�Y{ceUW[ r�cedBz�m dc�ijV.d�qWm d a V a o�s�c.oIbRm V.d`_���d�qWbRmvo�XBceXZY\U��tY�XRUWVe�XZV�oIY%qWY{ipbRdRmv� a Y{o8suV.U�z�Y\[ m n.Y\UWm dR��UWY{o a [ qpo<s�c.o:qWY\Utm dc�XRm XZY\[ m dRY{z�� a Y\UWr+XR[vced`_>��Y�z�mvo:qWm dR� a mvoIb�yZYj�q:�tY\Y\d�q:�tV�i\c.oIY{o\_��RV.U�i\c.oIY{o��QbRY\UWY"qWbRY�q a �XR[ Y{o�m d"qWbRY�� a Y\UWr�UWY{o a [ q-ceUWY�Ves%qWbRY�oWcek�Y�m k��XZV.UIqpcedBijY+�tY+XRUWV.XZV�oIY+c�z�r�dBcek�mvi�Upc�qWYj��yBc.oIY{zXRm XZY\[ m dRYOoWipbRY{z a [ m dR�&XZV.[ mvijr�qWbBc�q8XRUWV�z a ijY{oDk�V.UWYUWY{o a [ qpo8z a UWm dR�,qWbRYgY{ceUW[ r�o:qpce�.Y{oKVes`� a Y\UWr�Yj��Y{i a �qWm V.d`_��RV.U�i\c.oIY{o&�QbRY\UWY3qWbRY�UWY{o a [ q�q a XR[ Y{o�bBc�n.Yn�ceUWr�m dR�(z�Y\�.UWY\Y{o,VesQm k�XZV.UIqpcedBijY.�^�tY-XRUWV.XZV�oIY-cz�r�dBcek�mviOq a XR[ Y�UWY\� a [vc�qWm V.d�ce[ �.V.UWm qWbRk�qWbBc�qgXRUWVe�z a ijY{o�k�V.UWYgm k�XZV.UIqpced�q�q a XR[ Y{oQz a UWm dR��qWbRY,Y{ceUW[ ro:qpce�.Y{o�Ves,� a Y\UWr�Yj��Y{i a qWm V.d`_" D��XZY\UWm k�Y\d�qpce[�UWYj�o a [ qpo,oIbRV���qWbBc�q,qWbRY�XRUWV.XZV�oIY{z(ceXRXRUWV�c.ipbRY{ogoIm �e�dRm ¡Zi\ced�qW[ r�m k�XRUWV�n.Y,qWbRY�m d�qWY\Upc.i�qWm n.Y2yZY\bBc�n�m V.U%m dyZVeqWb�i\c.oIY{o\_
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M.®�­�®g�<��d�qWUpc.z�m qWm V.dBce[§oIr�o:qWY\k-oQ� a Y\UWr-UWY{o a [ qpo�ceUWYOVes¬�qWY\d�z�Y\[ m n.Y\UWY{z�c�s¬qWY\U�k�V�o:q�VesLqWbRY,m dRX a qQbBc.otyZY\Y\d�UWYj�ijY\m n.Y{z§_D¦�bRmvo8UWY{o a [ qpo<m d�XZV�V.U8XZY\UIsuV.UWk-cedBijY%m s^z�Y\[vc�r�oceUWY,Yj��XZY\UWm Y\dBijY{z�m d��.YjqIqWm dR��qWbRY2zRc�qpcR_
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R8E)Zj®QPHA�ª*E�«3�8¦LUpc.z�m qWm V.dBce[§m k�XR[ Y\k�Y\d�qpc�qWm V.dBo�VesDoIV.k�YUWY\[vc�qWm V.dBce[gV.XZY\Upc�qWV.Upo�bBc�n.Y(k�V.UWY�qWbBced�V.dRY�Yj��Y{i a �qWm V.d�XRbBc.oIYQ�QbRmvipb�bBc�n.Y8qWV&yZY%Yj��Y{i a qWY{z�oIY{� a Y\d�qWmvce[ [ r
;�o a ipb3c.oDqWbRY%y a m [vz3cedBz�XRUWV.yZYQXRbBc.oIY{o<Ves§bBc.oIb\[:V.m d�<�_¨�m dBijY�qWbRY\r�q:r�XRmvi\ce[ [ r(XRUWV�z a ijY-ce[ [<V.U,k�V�o:q2Ves8qWbRY\m UUWY{o a [ q&m d�qWbRY�¡BdBce[<o:qpce�.Y�qWbRY\r�s�cem [DqWV�z�Y\[ m n.Y\U&�.V�V�zm d�qWY\Upc.i�qWm n.Y2yZY\bBc�n�m V.U a dR[ Y{oWo%qWbRY�m dRm qWmvce[Ko:qpce�.Y{o%XRUWVe�ijY\Y{z�� a mvipx�[ r._
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T<m XZY\[ m dRY{z�Yj��Y{i a qWm V.d�mvogY\k�Y\UW�.m dR�3c.ogc-XRUWV.k�mvoIm dR��� a Y\UWrYj��Y{i a qWm V.d�o:q:r�[ Y�suV.U-i\c.oIY{o��QbRY\UWY�XRUWV�z a ijm dR��qWbRY�m dRm qWmvce[XZV.UIqWm V.d2VesBc%UWY{o a [ q^Y{ceUW[ rOmvo^m k�XZV.UIqpced�q{_%o�s a [ [ r&XRm XZY\[ m dRY{zYj��Y{i a qWm V.d�o:q:r�[ YX;umh_ Y._ �,�QbRY\UWY�ce[ [,qWbRY�V.XZY\Upc�qWV.Upo�m d�qWbRY� a Y\UWr3XR[vced�Yj��Y{i a qWY&m d�c�XRm XZY\[ m dRY{z�s�c.oIbRm V.d�<tz�Y\[ m n.Y\Upo�UWYj�o a [ qtq a XR[ Y{o�c.o�oIV�V.d�c.o<qWbRY\r3ceUWYOijV.k�X a qpceyR[ YgsuUWV.k©m dRX a qq a XR[ Y{o2�QbRm [ Y�ce[ [ V��Qm dR��qWbRY�z�Y\[vc�r�o,qWV�yZY3V�n.Y\UW[vceXRXZY{z�y�rVeqWbRY\UD�tV.UWx _LT<m XZY\[ m dRm dR�,�tV.UWx�o^V.dR[ r�c.o^[ V.dR�&c.o^V.XZY\Upc�qWV.UpoceUWY2dRV.d���yR[ V�ipx�m dR�B�Zmh_ Y._ �ZqWbRY\r(z�V�dRVeq,o:qpce�.Y2qWbRY�zRc�qpcp;uY\m �qWbRY\UQm d�k�Y\k�V.UWr3V.U�V.d�z�mvoIx.<t�Qm qWbRV a q%XRUWV�z a ijm dR��UWY{o a [ qposuV.U%c�[ V.dR��qWm k�Y._��d�c"XRm XZY\[ m dRY{z�� a Y\UWr@XR[vced�qWbRY���c�r@V.XZY\Upc�qWV.Upo�ceUWYoWipbRY{z a [ Y{z�cedBz�bRV���qWbRYrqBV��>VesQzRc�qpc�mvo2ijV.d�qWUWV.[ [ Y{z�i\ced[ Y{c.z2qWV&oIm �.dRm ¡Zi\ced�qW[ r�z�m s Y\UWY\d�qDx�m dBzRoKVes V a qWX a qDyZY\bBc�n�m V.U{�qWbRV a �.b�qWbRY%ijV�o:qDVesZqWbRY%� a Y\UWr2XR[vced�k-c�r2dRVeqDyZYQUpc.z�mvi\ce[ [ rcOs Y{i�qWY{z§_D��d�qWbRmvoQXBceXZY\U��tY,XRUWV.XZV�oIYgqWY{ipbRdRmv� a Y{otsuV.U%ijV.d��qWUWV.[ [ m dR��qWbRYrqBV��>Ves�zRc�qpc�m d�c�XRm XZY\[ m dRY{z�� a Y\UWr(XR[vced�qWV
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G ¯ ²�P3®�±W²0E Z�­LAR²rP\®��-²-ª��)G�E�±�­�®�«�Cp²,�g�RUWV.kqWbRY a oIY\U+XZY\UpoIXZY{i�qWm n.Y�dRV�V a qWX a q+q a XR[ Y�mvo+k�V.UWYXRUWYjsuY\UpceyR[ Y�qWbBced+cedRVeqWbRY\U�V a qWX a q-q a XR[ Y._+�RV.U-o a ipbc�� a Y\UWr�qWbRY�yZY{o:q�yZY\bBc�n�m V.U2mvo2qWV�V a qWX a q�c.o�k-ced�rUWY{o a [ q�q a XR[ Y{o%c.oQ� a mvipx�[ r�c.o�XZV�oWoIm yR[ Y._
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tª GB²j¯ ª¬« ²�� C4AR²4MOU�¯ ª¬«�R+ce[ �.V.UWm qWbRk�qWbBc�q�XRUWm V.UWm qWm �\Y{ocedBz�oWipbRY{z a [ Y{o^qWbRY�qBV��"Ves zRc�qpc,yZYjq:�tY\Y\d�XRm XZY\[ m dRY{z�V.XZY\UI�c�qWV.UpoDoIV,qWbBc�q<qWbRY%UWY{o a [ q<V a qWX a q8Upc�qWYQmvo<k-c���m k�m �\Y{z§_K¦�bRYoWipbRY{z a [ m dR�2ce[ �.V.UWm qWbRk�qpcex.Y{oKm d�qWV2c.i\ijV a d�qDqWbRY%ipbBceUpc.i�qWY\UI�mvo:qWmvi\otVesLV.XZY\Upc�qWV.Upo\��o a ipb�c.o8qWbRY\m UQijV�o:q�cedBz3XRUWV�z a i�qWm n�m q:r
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G ¯ ²��g² R�U�¯ ®�­hª*E�«�ce[ ��.V.UWm qWbRkGqWbBc�q�XRUWm V.UWm qWm �\Y{o�qWbRY�XRUWV�ijY{oWoIm dR��Ves&m dBz�m n�mvz a ce[q a XR[ Y{o�m d�V.Upz�Y\U&qWV�XRUWV�z a ijY-k�V.UWY3m k�XZV.UIqpced�q2q a XR[ Y{o�c.os�c.o:q&c.ogXZV�oWoIm yR[ Y._,��q&ce[ [ V�i\c�qWY{ogk�V.UWY2UWY{oIV a UpijY{oQqWV�q a XR[ Y{oqWbBc�qgceUWYOm k�XZV.UIqpced�q{_��d�qWbRmvo�XBceXZY\U{�D�tY3suV�i a o�V.d�dRV.d���yR[ V�ipx�m dR�(XRm XZY\[ m dRY{zbBc.oIb#[:V.m dBo\_�¦�bRY2UWY{c.oIV.dBo�ceUWY,q:�tVesuV.[vz§_t�^m Upo:q{�BbBc.oIb#[:V.m dBoceUWY�suUWY{� a Y\d�qW[ r a oIY{z�m d�ijV.k�XR[ Yj�+� a Y\UWr"XR[vcedBo3cedBz+ceUWY
a oIY{z�qWV�ijV.k�yRm dRY"zRc�qpc@suUWV.k k a [ qWm XR[ Y+oIV a UpijY{o\_ ¨�Y{i��V.dBz§��[:V.m d�V.XZY\Upc�qWV.Upog[ Y{c.z(qWV�ijV.k�XR[ Yj��oWipbRY{z a [ m dR��XRUWV.y��[ Y\k-o%oIm dBijY,qWbRY\r�XRUWV�ijY\Y{z�m d�k�V.UWY,qWbBced�V.dRY&V.XZY\Upc�qWm V.dBce[o:qpce�.Y._
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;udRVeqgoIbRV��Qd�z a Y,qWV-oIXBc.ijY,[ m k�m qpc�qWm V.dBo4<�_
� £�� �&6<? � ;DCgH Jfe } ; ~ JL¤ 5�¥��O7:J d J`98¥g7:; � F:68C
Q%c�qWYgyBc.oIY{z�XRm XZY\[ m dRYOoWipbRY{z a [ m dR��cem k-oDqWV2XRUWV�z a ijYgm dRm qWmvce[UWY{o a [ qpo,c.oO� a mvipx�[ r(c.ogXZV�oWoIm yR[ Y.�§bRV��tY\n.Y\U{�Zm q&mvoOdRVeq,V.X�qWm �k�m �\Y{z,qWVgoIXZY\Y{z a X&qWbRYtz�Y\[ m n.Y\UWrgVesRm k�XZV.UIqpced�q`q a XR[ Y{o\_ o%dY�s Y{i�qWm n.Y�m d�qWY\Upc.i�qWm n.Y�� a Y\UWr�oIr�o:qWY\k k a o:q&ce[voIV-qpcex.Y�m d�qWVc.i\ijV a d�qgqWbRY�XRUWYjsuY\UWY\dBijY2Ves<qWbRY a oIY\Upogm d�qWY\UWk-oOVes<�QbRmvipbq a XR[ Y{o&ceUWY�k�V.UWY�m k�XZV.UIqpced�q&cedBz G ±W²�P\²j«B­%­LAR²-ª��)G�E�±�­�®�«B­­VU
G ¯ ²�P � ²*Z�E�±W²2­LAR²2¯ ²�P4P&ª��)G�E�±�­�®�«B­ E�« ²�P�_

igdRY&��c�r-qWV3c.ipbRm Y\n.YOqWbRmvo%x�m dBz�VesKV a qWX a qgyZY\bBc�n�m V.UQmvoqWV2[ YjqDqWbRY a oIY\U8oIXZY{ijm sur2qWbRY%m k�XZV.UIqpcedBijYgijUWm qWY\UWmvc a oIm dR�2ced
iaQ�FO HQ�w! �ij[vc a oIY._K¦�bRYgYj��Y{i a qWm V.d3Y\dR�.m dRYQqWbRY\d�XR[vc.ijY{oc�oIV.UIq&V.XZY\Upc�qWV.U,c�q,qWbRY�qWV.X�Ves8qWbRY3� a Y\UWr�XR[vced�qWbBc�q&V.UI�z�Y\Upo�qWbRY�UWY{o a [ q-c.i\ijV.Upz�m dR�(qWV�qWbRY�m k�XZV.UIqpcedBijY�ijUWm qWY\UWmvcR_
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�^m � a UWY6+.= S m dRX a qgUWY\[vc�qWm V.dBo8���-o:qWUWY{cek-otqWV-oWipbRY{z a [ Y._
o%[ qWbRV a �.b�qWbRmvo&ceXRXRUWV�c.ipb�UWYjq a UWdBoOm k�XZV.UIqpced�q,q a XR[ Y{o,yZYj�suV.UWY�[ Y{oWoOm k�XZV.UIqpced�qOV.dRY{oOm q,bBc.o%q:�tV�z�Upc��QyBc.ipx�o\_O�^m Upo:q{�oIV.UIqWm dR�,mvo a o a ce[ [ r�m k�XR[ Y\k�Y\d�qWY{z-c.oDc,yR[ V�ipx�m dR�,V.XZY\Upc�qWm V.dcedBz�XRUWV�z a ijY{o^qWbRY%oIV.UIqWY{z�UWY{o a [ q<V.dR[ r&qWV���ceUpzRoLqWbRYQY\dBz�VesqWbRY�� a Y\UWr�Yj��Y{i a qWm V.d`_,¨�Y{ijV.dBz§�BqWbRY�� a Y\UWr�XR[vced(yZY\dRY{c�qWbqWbRY�oIV.UIq�V.XZY\Upc�qWV.U a o a ce[ [ r�z�V�Y{o�dRVeq�qpcex.Y3m d�qWV�c.i\ijV a d�qqWbRYOUWY\[vc�qWm n.YQm k�XZV.UIqpcedBijYgVes§q a XR[ Y{otm qtXRUWV�ijY{oWoIY{o8cedBz-k-c�rY\dBz a X�z�Y\[ m n.Y\UWm dR��m k�XZV.UIqpced�q�q a XR[ Y{oQ[vc�qWY._¦�bRY�ijV.UWUWY{i�q�ceXRXRUWV�c.ipb+suV.U�bBcedBz�[ m dR��qWbRY�¡BUpo:q�mvoWo a Y
;umh_ Y._ �&yR[ V�ipx�m dR�+oIV.UIq�<�mvo�qWV a oIY�c+oIV.UIq(ce[ �.V.UWm qWbRk�qWbBc�qce[ [ V��%o&qWbRY a oIY\U�qWV kIXZY\Y\x'm�c�q�qWbRY�UWY{o a [ q�c�q-ced�r�XZV.m d�qz a UWm dR��qWbRY&� a Y\UWr�Yj��Y{i a qWm V.d�cedBz�oIY\Y,c�oIV.UIqWY{z3[ mvo:qQVes`q a �XR[ Y{otqWbBc�q%bBc.o�yZY\Y\d�XRUWV�z a ijY{z�oIV�s�ceUQy�r-qWbRY2� a Y\UWr3XR[vced`_¦�bRY��tY\[ [Kx�dRV��Qd�m dBoIY\UIqWm V.d�oIV.UIq&ce[ �.V.UWm qWbRk i\ced�yZY a oIY{zqWV-c.ipbRm Y\n.YOqWbRmvoQY�s Y{i�q{_
��d�qWbRmvotoIY{i�qWm V.d-�tY%suV�i a o<V.d�oIV.[ n�m dR�,qWbRYOoIY{ijV.dBz�XRUWV.y��[ Y\k��8mh_ Y._ �8XRUWV�ijY{oWoIm dR��q a XR[ Y{o��Qm qWbRm d"qWbRY�� a Y\UWr�XR[vced+oIVqWbBc�q�k�V.UWY3m k�XZV.UIqpced�q�q a XR[ Y{o�ceUWY3V a qWX a q�Y{ceUW[ m Y\U{_(¦�bRmvoi\ced�yZY�c.ipbRm Y\n.Y{z+y�r@�.m n�m dR�"k�V.UWY�Y\k�XRbBc.oImvo3qWV"q a XR[ Y{oqWbBc�q,ceUWY2k�V.UWY&m k�XZV.UIqpced�qr;umh_ Y._ �BqWbBc�q,ceUWY2[ V�i\c�qWY{z�c�qgqWbRYqWV.X�VesLqWbRY&UWY{o a [ q%oIYjqQ�Qm qWb�UWY{oIXZY{i�q�qWV-c a oIY\U%z�Yj¡BdRY{z�V.UI�z�Y\UWm dR��<,cedBz�ce[ [ V�i\c�qWm dR��k�V.UWY�UWY{oIV a UpijY{ogqWV�qWbRY\k�_�¦�bRmvoyZY\bBc�n�m V.U�k-c�r3ijV.k�Y&c�q�qWbRY,Yj��XZY\dBoIY,VesKc�oIm �.dRm ¡Zi\ced�qQz�Yj�[vc�r2m d�qWbRY%XRUWV�z a i�qWm V.d�Ves [ Y{oWoKm k�XZV.UIqpced�qDq a XR[ Y{o\�.y a q<qWbRmvobBceUpz�[ r2k-c�qIqWY\UpoKm sZqWbRY%z�Y{ijmvoIm V.d�qWbBc�qD�Qm [ [RyZYQk-c.z�Y�y�r2qWbRY

a oIY\UKY\n.Y\d�q a ce[ [ r2z�Y\XZY\dBzRoKV.d2qWbRY�k�V.UWY8m k�XZV.UIqpced�qKq a XR[ Y{o\_
Q%c�qWbRY\U3qWbBced�k-cex�m dR�"c�yRm dBceUWr@z�Y{ijmvoIm V.d�ceyZV a q�qWbRYm k�XZV.UIqpcedBijY�Ves,c(q a XR[ YW;umh_ Y._"m k�XZV.UIqpced�q-n�o\_ a dRm k�XZV.UI�qpced�q�<<cedBz-XRUWV�ijY{oWoIm dR�&V.dR[ r�qWbRYgm k�XZV.UIqpced�q8V.dRY{o\���tY%qpcex.Yc�XRUWV.yBceyRm [ mvo:qWmvi�ceXRXRUWV�c.ipb`_���d�qWbRmvo�ceXRXRUWV�c.ipb�c�q a XR[ Y-mvoXRUWV�ijY{oWoIY{z&�Qm qWb�oIV.k�Y8XRUWV.yBceyRm [ m q:rOqWbBc�qKm dBijUWY{c.oIY{o`�Qm qWb�m qpom k�XZV.UIqpcedBijY._3��d�VeqWbRY\U2�tV.UpzRo\�Lced�m k�XZV.UIqpced�q&q a XR[ Y3�Qm [ [bBc�n.Y�c�bRm �.bRY\U&ipbBcedBijY�VestyZY\m dR��XRUWV�ijY{oWoIY{z(m k�k�Y{z�mvc�qWY\[ rqWbBced�c-[ Y{oWogm k�XZV.UIqpced�q%q a XR[ Y._ ogoOc-UWY{o a [ qOk�V.UWY2m k�XZV.UI�qpced�qQq a XR[ Y{o%ceUWY&ce[ [ V��tY{z-qWV-�.Yjq%cebRY{c.z�VesK[ Y{oWo�m k�XZV.UIqpced�qV.dRY{o\�.�QbRm [ YQV�i\i\c.oIm V.dBce[ [ r�ce[ [ V��Qm dR�,[ Y{oWoDm k�XZV.UIqpced�qDq a XR[ Y{oqWV(yZY3XRUWV�ijY{oWoIY{z�qWV�VB_DFgY\[ m n.Y\UWm dR��oIV.k�Y-Ves�qWbRY3[ Y{oWo2m k��XZV.UIqpced�q&q a XR[ Y{o\�^c.o&V.XRXZV�oIY{z(qWV�dRVeq�z�Y\[ m n.Y\UWm dR��qWbRY\k c�qce[ [h��XRUWV�n�mvz�Y{o<qWbRY a oIY\UQc�k�V.UWYg�.[ V.yBce[Zn�m Y\��VesLqWbRYOUWY{o a [ q{_
o�UWY{ijY\d�qg�tV.UWx�qWbBc�qOmvoOij[ V�oIY\[ r�UWY\[vc�qWY{z�qWV�V a Upo%mvo%qWbRY

kL[ a �.�.[ Y:mR_�% a �.�.[ Y�mvo&c�yZY{o:qI��Y�s V.UIq&UWY\V.Upz�Y\UWm dR��ce[ �.V.UWm qWbRkqWbBc�q^c�qIqWY\k�X�qpo§qWV%oIV.[ n.Y<oIm k�m [vceU§XRUWV.yR[ Y\k-o`c.o§�tY<z�VB_ #%V����Y\n.Y\U{�jqWbRY8oWijY\dBceUWm V�o§c�q`�QbRmvipb�[ a �.�.[ Y<cedBzOV a U`k�YjqWbRV�zRoLceUWY

cem k�Y{z&z�m s Y\U^oIV.k�Y\�QbBc�q{��c.oLz�VQqWbRY<k�Y{ipbBcedRmvoIk-o§qWbRY\r a oIY._��YOz�Y{oWijUWm yZY�qWbRYa% a �.�.[ YQV.XZY\Upc�qWV.UDm d�z�Yjqpcem [Bm d�¨�Y{i�qWm V.d���_
�m^*]T72c�d*c�j�l
a���c���emb kml _ UOn2j
c=<:<
a*e ;��n7 ��_��
��d�V.Upz�Y\UgqWV�XRUWV�z a ijY�m k�XZV.UIqpced�qOq a XR[ Y{oOY{ceUW[ r.� V a U&ce[ �.Ve�UWm qWbRk oIY\[ Y{i�qWm n.Y\[ r�XRUWV�ijY{oWoIY{o�Y{c.ipb"q a XR[ Y(�Qm qWb@c�XRUWV.yBc��yRm [ m q:r�qWbBc�q�m dBijUWY{c.oIY{o&�Qm qWb"m qpo2m k�XZV.UIqpcedBijY._�¨��:T��tV.UWx�oUWm �.b�q&ceyZV�n.Y�c�oWi\ced�V.XZY\Upc�qWV.U
=g�@bRY\d�ced�m dRX a q&q a XR[ Y-mvoUWY{ijY\m n.Y{z�m qpoDm k�XZV.UIqpcedBijY�n�ce[ a Y ;�i\ce[ [ Y{z-d ��� D^fObhFO<Lmvo<ijV.k��X a qWY{z§_K¦�bRY"d ��� D^fObhF<VesBcQq a XR[ Ytmvo^z�Yj¡BdRY{z,qWVgyZYtyZYjq:�tY\Y\d--cedBz ? �Qm qWb -�UWY\XRUWY{oIY\d�qWm dR��qWbRY2[ Y{c.o:q%m k�XZV.UIqpced�q%q a XR[ YcedBz ? UWY\XRUWY{oIY\d�qWm dR��qWbRY(k�V�o:q�m k�XZV.UIqpced�q-q a XR[ Y(m d+qWbRYUWY{o a [ q�oIYjq{_�¦�bRY\d�c�UpcedBz�V.k n�ce[ a Y3yZYjq:�tY\Y\d�-(cedBz ? mvoXRmvipx.Y{z§_^��sZqWbRYJd ��� D^fObhFtVesZqWbRY�q a XR[ YQmvoD�.UWY{c�qWY\U^qWbBced�qWbRmvoUpcedBz�V.k�d a k�yZY\U{��qWbRY�q a XR[ YQmvoKXRUWV�ijY{oWoIY{z§_Li%qWbRY\UW�QmvoIYtqWbRYq a XR[ Y3mvo&qWY\k�XZV.UpceUWm [ r�o:qpce�.Y{z�m d�k�Y\k�V.UWr�V.U&V.d�z�mvoIxJ;um sk�Y\k�V.UWr�mvo�dRVeqQc�n�cem [vceyR[ YQ<�_D¨�qpce�.Y{z-q a XR[ Y{oQceUWYgXRUWV�ijY{oWoIY{zc�q2qWbRY3Y\dBz�VestqWbRY�� a Y\UWr�Yj��Y{i a qWm V.d�c�s¬qWY\U�ce[ [DqWbRY3m dRX a qbBc.o�yZY\Y\d�UWY{c.z!;��^m � a UWY��B_ <¦�bRY�m k�XZV.UIqpcedBijY(VesOqWbRY(UWY{o a [ q�mvo3z�Y\UWm n.Y{z"suUWV.k qWbRYoIV.UIqWm dR�-ijV.[ a k�d`_V#%Y\Y{z�[ Y{oWoQqWV3oWc�r�V.dR[ r3q a XR[ Y{oQqWbBc�qOijV.d��qpcem d�qWbRY%oIV.UIqWm dR�&ijV.[ a k�d�i\ced�yZY%oIY\[ Y{i�qWm n.Y\[ r2XRUWV�ijY{oWoIY{z�c.oV a qW[ m dRY{z�ceyZV�n.Y ;uY._ �B_ �^¦ a XR[ Y{o&VesQ¦^ceyR[ Y o©m d�qWbRY-Yj�Rcek��XR[ YQ<�_�¦ a XR[ Y{o%�QbRmvipb�z�V-dRVeqOijV.d�qpcem d�qWbRY�oIV.UIqWm dR�-ijV.[ a k�dceUWYtXRUWV�ijY{oWoIY{z2dRV.UWk-ce[ [ r._^¦�bRmvoDyZY\bBc�n�m V.UKmvoKUWY\n�mvoIY{z2m d�qWbRYdRYj��qDoIY{i�qWm V.d2�QbRY\d��tYtXRUWY{oIY\d�q^n�ceUWmvc�qWm V.dBoLVes�qWbRY�yBc.oImvi8ce[ ��.V.UWm qWbRk�_

SCAN A

Input tuple

i-value > randomval ?

no yes

Ignore tuple until
end of execution

Process immediately

SCAN B

JOIN A , B

Input tuple

order by A.scol

�^m � a UWY���=8¨�Y\[ Y{i�qWm n.Y,XRUWV�ijY{oWoIm dR��VesKm dRX a qQq a XR[ Y{o\_
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c¦�bRY d ��� D^fObhF�Ves,c(q a XR[ Y�mvo-z�m UWY{i�qW[ r�UWY\[vc�qWY{z�qWV�m qpoYj��XZY{i�qWY{z-XZV�oIm qWm V.d3m d-qWbRYOUWY{o a [ qtoIYjq{_K��Y a oIY%qWbRY�kIUpcedRx'mVes,c(q a XR[ Y.�8�QbRmvipb+ipbBcedR�.Y{o�yZYjq:�tY\Y\d -�cedBz ? �DqWV�m dBz�m �i\c�qWY2m qpo%XZV�oIm qWm V.d�m d�qWbRY2UWY{o a [ qgm d�Upc�qWm V�qWV�qWbRY�Yj��XZY{i�qWY{zUWY{o a [ q�i\ceUpz�m dBce[ m q:r._!o UpcedRx�n�ce[ a Y�Vesa-R_ -����tV a [vz�k�Y{cedqWbBc�q&qWbRY�q a XR[ Y-mvo,Yj��XZY{i�qWY{z�qWV�yZY3c�q,qWbRY�� -�qWb�XZV�oIm qWm V.dcek�V.dR� ? -,-,-�UWY{o a [ q-q a XR[ Y{o\_�¦�bRY�UpcedRx"Ves&c�q a XR[ Y(i\cedyZYgijV.k�X a qWY{zF;�ceXRXRUWV���m k-c�qWY\[ r.<^y�r a oIm dR�,qWbRY%n�ce[ a Y%Ves§m qpooIV.UIqWm dR��ijV.[ a k�d3cedBz3o:qpc�qWmvo:qWmvi\oi;�o a ipb�c.oDqWbRYgn�ce[ a YOz�mvo:qWUWm �y a qWm V.d�<�qWbBc�q,ceUWY&k-cem d�qpcem dRY{z�suV.U%qWbRmvoOijV.[ a k�d`_io�k-ceX��XRm dR�3s a dBi�qWm V.d�qWbRY\d�ijV.d�n.Y\UIqpo�qWbRY�UpcedRx�qWV�cedad � � D^fObhF�_��Y2ijV.dBoImvz�Y\U�q:�tV�o a ipb�s a dBi�qWm V.dBo>=
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G ª¬«�R�� O����O=5d � � D^fObhF�! ? � '5DEG	�_Q]8V.dBoIY\UWn�c�qWm n.Y,k-ceXRXRm dR�-UWY\[vc�qWY{otqWbRYQd � � D^fObhF&[ m d��Y{ceUW[ r-qWV�qWbRY&Yj��XZY{i�qWY{z�UpcedRx3VesLqWbRY,q a XR[ Y{o\_
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 ����� d � � D^fObhF ! ? �� S + '5DEG	� � '5DEG	���._��@bRY\d�qWbRmvo,s a dBi�qWm V.d�mvo,XR[ VeqI�qWY{z2m q^V a qW[ m dRY{o^c%[ V��tY\UI��[ Yjs¬q^� a c.z�Upced�qLVesBc a dRm qDijm Upij[ YqWV a ipbRm dR��N-cedBz���c���Y{oKc�qDXZV�oIm qWm V.dBo ; ? � -8<LcedBz�;G-R� ? <�_

 � mvogk�V.UWY�oIY\[ Y{i�qWm n.Y&qWbBcedPO�� suV.UOce[ [`qWbRY�q a XR[ Y{o\�mh_ Y._ �Rm qgi\c a oIY{otsuY\�tY\U�q a XR[ Y{o�qWV�yZY&XRUWV�ijY{oWoIY{z§�RcedBz�mvoyRmvc.oIY{z3qWV���ceUpzRotm k�XZV.UIqpced�qQV.dRY{o\_
#%VeqWmvijY,qWbBc�qgijV.k�X a qWm dR��qWbRY d � � D^fObhF&VesDc�q a XR[ Y&m k��XR[ mvijm qW[ r�UWY\[ m Y{oQV.d(� a Y\UWr�o:qpc�qWmvo:qWmvi\o\_b#%V���qWbRY{oIY2o:qpc�qWmvo:qWmvi\oceUWY(ijV.k�X a qWY{z§�QbRV��tY\n.Y\U{�tmvo3V a qpoImvz�Y�qWbRY�oWijV.XZY(Ves,qWbRmvoXBceXZY\U{_K¦�bRY%UWY{c.z�Y\U<mvo<UWYjsuY\UWUWY{z�qWV�c,UWY{ijY\d�q8�tV.UWx2V.d-k�mvz��� a Y\UWr�UWYj��V.X�qWm k�m �{c�qWm V.d"Ves,� a Y\UWr�XR[vcedBoD) �6Fa* � . suV.U-z�r��dBcek�mvi,ijV.[ [ Y{i�qWm V.d�VesDo:qpc�qWmvo:qWmvi\oQz a UWm dR�-� a Y\UWr3Yj��Y{i a qWm V.d`_��d�qWbRmvogXBceXZY\UOV a U%suV�i a ogmvogV.d���c�r�o%Ves<Y\d�suV.Upijm dR�-qWbRYq a XR[ Y�qBV���oIV�qWbBc�qQqWbRY2m k�XZV.UIqpcedBijY,VesKq a XR[ Y{o ;u�QbBc�qWY\n.Y\Um qOk-c�r�yZYQ<Qmvo a oIY{z�Y�s Y{i�qWm n.Y\[ r�qWV�c.ipbRm Y\n.Y&�.V�V�z�m d�qWY\Upc.i��qWm n.Y-V a qWX a q�yZY\bBc�n�m V.U{_3¦�bRY\UWYjsuV.UWY.�§qWbRY{oIY�q:�tV�s a dBi�qWm V.dBooIbRV a [vz�yZY3ijV.dBoImvz�Y\UWY{z�V.dR[ r�c.o&c�UWV a �.b�k�Y{c.o a UWY�VestqWbRYm k�XZV.UIqpcedBijYQVesZq a XR[ Y{oDUpc�qWbRY\UKqWbBced-c.o<c,XZY\UIsuY{i�q<k�Y{c.o a UWY._
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 <n.Y\d�qWbRV a �.b�¨��:T�XBceUIqWmvce[ [ r�UWY\V.Upz�Y\UpoKm dRX a q8q a XR[ Y{o<m qti\cedV.dR[ r�yZY-ceXRXR[ m Y{z�c�qgqWbRY-oWi\ced(V.XZY\Upc�qWV.Ug�QbRmvipb�UWY{c.zRo%qWbRYqpceyR[ Y&�Qm qWb�qWbRY2oIV.UIq%ijV.[ a k�d`_8¦�bRY&V a qWX a q%yZY\bBc�n�m V.UQVesKc� a Y\UWr�XR[vced�m d�n.V.[ n�m dR�(VeqWbRY\U�V.XZY\Upc�qWV.Upo ;�o a ipb"c.o [:V.m dBo4<��bRV��tY\n.Y\U{�Di\cedRdRVeq�yZY�ijV.d�qWUWV.[ [ Y{z�oIV.[ Y\[ r�y�r�V.Upz�Y\UWm dR��q a �XR[ Y{o�Ves&V.dRY�oIV a UpijY._ ogo�ced@Yj�Rcek�XR[ Y.�%ijV.dBoImvz�Y\U�c [:V.m dm d��QbRmvipb�qWbRY-qpceyR[ Y-�Qm qWb�qWbRY�oIV.UIq�ijV.[ a k�d�ceUWUWm n.Y{oOn.Y\UWrY{ceUW[ r._Q��d�qWbBc�q,i\c.oIY&qWbRY�V a qWX a qOyZY\bBc�n�m V.Ug�Qm [ [LyZY�z�YjqWY\UI�k�m dRY{z�y�r3qWbRY2[vc�qWY\UgceUWUWm n�m dR��qpceyR[ Y2yZY{i\c a oIY&k�V�o:q%VesKqWbRY
[:V.m d�UWY{o a [ qD�Qm [ [RyZY�XRUWV�z a ijY{z��QbRY\d�qWbRYtq a XR[ Y{oDVesBqWbRY%oIY{i��V.dBz�qpceyR[ Y%ceUWUWm n.YQcedBz�qWbRY\UWYjsuV.UWYtqWbRY%V a qWX a q<V.Upz�Y\UD�Qm [ [ByZYz�YjqWY\UWk�m dRY{z�y�r3bRV���qWbRY{oIY,q a XR[ Y{o%ceUWUWm n.Y._��Y�c.zRz�UWY{oWoLqWbRmvo^XRUWV.yR[ Y\k�y�r&k�V�n�m dR�OUWY\V.Upz�Y\UWm dR�%[ V.�.mvisuUWV.k oWi\ced�V.XZY\Upc�qWV.UpogqWVr[:V.m d�V.XZY\Upc�qWV.Upo\_�¦�bRY-UWY{c.oIV.d�mvoqWbBc�qQqWbRY&V.Upz�Y\U�m d��QbRmvipb�UWY{o a [ qpoQceUWYOV a qWX a q%mvoQk�V.UWY,z�Yj�XZY\dBz�Y\d�qOV.d�qWbRY�V.Upz�Y\U%m d(�QbRmvipb�q a XR[ Y{oOceUWY&k-c�qpipbRY{z�y�rqWbRY [:V.m d�V.XZY\Upc�qWV.Upo8Upc�qWbRY\U8qWbBced�qWbRY,V.Upz�Y\UtqWbBc�q�qWbRY\r�ceUWYz�Y\[ m n.Y\UWY{z�y�r-qWbRY2oWi\ced�V.XZY\Upc�qWV.U{_

¦�bRY�UWY{o a [ qWm dR��ce[ �.V.UWm qWbRk�� i\ce[ [ Y{z�¨�Y\[ Y{i�qWm n.Y�%.V.m d�T<UWVe�ijY{oWoIm dR� ;h¨'%�T <��§mvo,oIm k�m [vceUOqWVW;h¨��:T <gm d�qWbBc�q&m q2XRUWV�ijY{oWoIY{oq a XR[ Y{o+oIY\[ Y{i�qWm n.Y\[ r a oIm dR�>qWbRY�k-ceXRXRm dR�>s a dBi�qWm V.dBo+z�Yj�oWijUWm yZY{z�yZYjsuV.UWY._�Q%c�qWbRY\U%qWbBced�z�Y{ijmvz�m dR�3�QbRYjqWbRY\UgqWV3XRUWVe�ijY{oWo�ced�m dRX a q�q a XR[ Y.�Dm q{�Dm dBo:qWY{c.z§�Dz�Y{ijmvz�Y{o2�QbRYjqWbRY\U�q:�tVk-c�qpipbRm dR��q a XR[ Y{oQoIbRV a [vz3yZY��>E�ª¬« ²4MOyBc.oIY{z3V.d3qWbRY,m k�XZV.UI�qpcedBijY%Ves qWbRY%UWY{o a [ q<q a XR[ Y%qWbBc�q8�tV a [vz�yZY%�.Y\dRY\Upc�qWY{z§_Y#%Ve�qWmvijY�qWbBc�q-m d"V.Upz�Y\U�qWV�Y{o:qWm k-c�qWY�qWbRY�m k�XZV.UIqpcedBijY�Ves%qWbRY±W²�P�U�¯ ­�q a XR[ YQV.dRYQVesZqWbRY%m dRX a qpoDVes qWbRY [:V.m d-V.XZY\Upc�qWV.UKk a o:qo a XRXR[ r�qWbRY�oIV.UIqOijV.[ a k�d`_%¦�bRmvogk�Y{cedBo�qWbBc�qgqWbRY�¨'%�T�ce[ ��.V.UWm qWbRk�i\ced�yZY%Y\k�XR[ V�r.Y{z�c�qtce[ [�qWbRY [:V.m d-V.XZY\Upc�qWV.UpoLqWbBc�qceUWYgijV.dBo a k�Y\Upo<Ves qWbRYOm dRX a q�o a XRXR[ r�m dR�2qWbRYOoIV.UIqtijV.[ a k�d`_¨'%�T��tV.UWx�oDc.oKsuV.[ [ V��%o>=L�@bRY\d3ced-m dRX a q<q a XR[ Y.��oWc�r �	���k-c�qpipbRY{o8c2XRUWY\n�m V a oI[ r�UWY{ijY\m n.Y{z�q a XR[ YgsuUWV.k>qWbRYOVeqWbRY\U8m d��X a q{�LoWc�r � � �L¨'%�T�¡BUpo:q&ijV.k�X a qWY{ogqWbRY d � � D^fObhF�Ves8qWbRYUWY{o a [ q�q a XR[ Y3qWbBc�q��Qm [ [tyZY��.Y\dRY\Upc�qWY{z ; a oIm dR��V.dRY�VesQqWbRYk-ceXRXRm dR��s a dBi�qWm V.dBo4<�_<¦�bRY\d�m q%z�Y{ijmvz�Y{o��QbRYjqWbRY\U�qWV-c.i�q a �ce[ [ r\[:V.m d3qWbRY{oIYgq:�tV2q a XR[ Y{o��Qm qWb�oIV.k�YOXRUWV.yBceyRm [ m q:r�yBc.oIY{zV.d�qWbRY d � � D^fObhF�_��RV.U�qWbRY�i\c.oIY��QbRY\d�q:�tV�q a XR[ Y{o�ceUWYqWV3yZY [:V.m dRY{z§� c-UWY{o a [ q%q a XR[ Y2mvo%�.Y\dRY\Upc�qWY{z�c.o a o a ce[h_Q�RV.UqWbRY&i\c.oIYO�QbRY\d�q a XR[ Y{oQceUWYOdRVeq [:V.m dRY{z§��qWbRY,[vc�qWY\UQceUWUWm n�m dR�q a XR[ Yr;um d-qWbRmvo�i\c.oIY �	��<Dmvo8k-ceUWx.Y{z-c.o kIm �.dRV.UWY{z	m&cedBz-�Qm [ [dRVeq-yZY a oIY{z�ce��cem d a d�qWm [QyZVeqWb�m dRX a qpo-bBc�n.Y�yZY\Y\d�s a [ [ rsuYjqpipbRY{z§_8¦ a XR[ Y{o�k-ceUWx.Y{z�c.o�m �.dRV.UWY{z�ceUWYOqWbRY\d�XRUWV�ijY{oWoIY{zqWV-ijV.k�X a qWY,qWbRY&UWY\k-cem dBz�Y\UQVesLqWbRY&UWY{o a [ q{_
�m^ ���mkAUQl:2%c`U�a;	Wb UOn ��c^	 c�e�l:<����69.d*k%c9� 2 9.a*e%a*e ;
¨'%�T�UWY\� a [vc�qWY{oLq a XR[ Y qBV���c�qDce[ [Q[:V.m d�V.XZY\Upc�qWV.Upo`qWbBc�qDbBc�n.Yced,m dRX a q^o a XRXR[ r�m dR��qWbRY<UpcedRxOijV.[ a k�d`_ FgY\XZY\dBz�m dR�%V.dOqWbRYoIbBceXZY-Ves�qWbRY�� a Y\UWr�XR[vced`�^bRV��tY\n.Y\U{�Lc��.UWY{c�q2XZV.UIqWm V.d�VesqWbRY�q a XR[ YKqBV���k-c�r�yZY�[ Yjs¬q a dRUWY\� a [vc�qWY{z§_,�RV.Ugm dBo:qpcedBijY.�m d�qWbRY�¡BUpo:q,XR[vced�m d��^m � a UWY ��¨'%�T�i\ced�yZY�Y\k�XR[ V�r.Y{z�c�qV.XZY\Upc�qWV.UpoH% ? �'% S ��cedBz�%`+R���QbRY\UWY{c.o8m qQmvotV.dR[ r3ceXRXR[ mvi\ceyR[ Yc�q�V.XZY\Upc�qWV.U % ? m d�qWbRY�oIY{ijV.dBz�XR[vced`_�¦�bRmvo�k�Y{cedBo2qWbBc�qijV.dBoImvz�Y\UpceyR[ Y%�tV.UWx�k-c�r�bBc�n.YgyZY\Y\d�oIXZY\d�qQV.d�ijV.k�X a qWm dR�q a XR[ Y{o�y�r+V.XZY\Upc�qWV.Upo�% S �OcedBzP%`+�qWbBc�q��Qm [ [,Y\n.Y\d�q a ce[ [ ryZY-m �.dRV.UWY{z(yZY{i\c a oIY�qWbRY\r(k-c�qpipb��Qm qWb�ced a dRm k�XZV.UIqpced�qq a XR[ Y2c�q%V.XZY\Upc�qWV.Ub% ? _
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�^m � a UWY ��=LI`m k�m qWY{z�ceXRXR[ mvi\ceyRm [ m q:r3Ves<¨'%�TK_
oGqWY{ipbRdRmv� a Y��tY�i\ce[ [��<ce[ a Y�]8bBcem dRm dR�B��oIV.[ n.Y{o(qWbRmvoXRUWV.yR[ Y\k suV.U�ijY\UIqpcem d�x�m dBzRo2Vesg� a Y\UWm Y{o\�Ky�r�ce[ [ V��Qm dR��q a �XR[ YgUWY\� a [vc�qWm V.d-c�qtVeqWbRY\U8XBceUIqpo<Ves§qWbRYO� a Y\UWr�XR[vced�qWbBc�q�z�VdRVeq�bBc�n.Ygc.i\ijY{oWoDqWV�qWbRY,oIV.UIqWm dR��ijV.[ a k�d`_D¦�bRYOx.Y\r�V.yBoIY\UI�n�c�qWm V.d(mvogqWbBc�qOqWbRY�m k�XZV.UIqpcedBijY�VesDqWbRY�q a XR[ Y{oOVestc-qpceyR[ Y

;�oWc�r�qpceyR[ Y�w>m d��^m � a UWY��
<&i\ced�yZYpU�«Bª !�UB²j¯ B-m d�suY\UWUWY{z�m sqWbRY\UWY�mvo&c�XRUWm k-ceUWr�x.Y\r���suV.UWY\m �.d�x.Y\rr[:V.m d�yZYjq:�tY\Y\d�qWbRYoIV.UIqWm dR��qpceyR[ Y ;umh_ Y._�qpceyR[ Y o <�cedBz�qpceyR[ Y�w©m d�qWbRY�suV.UWk
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!;umh_ Y._ � c-s a dBi�qWm V.dBce[�[:V.m d�<%cedBz�qWbBc�qc�k-c�qpipbRm dR��q a XR[ Y�suUWV.k o�bBc.o&ceUWUWm n.Y{z§_���d�qWbBc�q�i\c.oIY�cw�q a XR[ Yi[:V.m dBog�Qm qWb�V.dR[ r�V.dRY#o�q a XR[ Y-cedBz�qWbRY\UWYjsuV.UWY�m qpom k�XZV.UIqpcedBijY�i\ced�yZY a dRmv� a Y\[ r(mvz�Y\d�qWm ¡BY{zX;umh_ Y._ �`m q2�Qm [ [DyZYqWbRY3oWcek�Y-c.ogqWbBc�q2Ves8qWbRY-k-c�qpipbRm dR�Fo�q a XR[ YQ<�_-��d�VeqWbRY\U�tV.UpzRo%qWbRY�m k�XZV.UIqpcedBijY�Vestced!o�q a XR[ Y�mvoOXRUWV.XBce��c�qWY{z�qWVc�k-c�qpipbRm dR��w�q a XR[ Y.�Dce[ [ V��Qm dR��q a XR[ Y�UWY\� a [vc�qWm V.d�c�q�V.X��Y\Upc�qWV.U,ceyZV�n.Y2qWbRY-oWi\ced�Ves�w ;umh_ Y._ �Lc�q3% S �`cedBzl%`+�m d�qWbRY¡B� a UWYQ<�_ �<ce[ a Y�]8bBcem dRm dR�-UWY{� a m UWY{oQc�bBc.oIb�qpceyR[ Y&qWV3o:qWV.UWYqWbRYOXRUWm k-ceUWr�x.Y\r-cedBz�qWbRY,oIV.UIqWm dR��ijV.[ a k�d�Ves§qWbRY,oIV.UIqWm dR�UWY\[vc�qWm V.d`_^�@bRY\d�c,q a XR[ Ygmvo<UWY{ijY\m n.Y{z�suUWV.k>qWbRYOoIV.UIqWm dR�&UWYj�[vc�qWm V.d`�{qWbRY8n�ce[ a Y8VesRm qpo^oIV.UIq^ijV.[ a k�d2cedBz,qWbRY8XRUWm k-ceUWrOx.Y\rijV.[ a k�d�ceUWYOo:qWV.UWY{z-qWV.�.YjqWbRY\Utm d�c�bBc.oIb3qpceyR[ Y.��bBc.oIbRY{z-y�rqWbRY&XRUWm k-ceUWr-x.Y\r3n�ce[ a Y._D�@bRY\d�c�q a XR[ Y&mvoQUWY{ijY\m n.Y{z-suUWV.kqpceyR[ Y-w��tY a oIY�qWbRY�n�ce[ a Y-Vestm qpoOsuV.UWY\m �.d�x.Y\r�qWV�[ V�V.x a XqWbRY-bBc.oIb�qpceyR[ Y._3��s%ced�Y\d�qWUWr(mvo,suV a dBz�qWbRY\d��tY a oIY�qWbRYn�ce[ a Y�VesRqWbRY%ijV.UWUWY{oIXZV.dBz�m dR�goIV.UIqDijV.[ a k�d�qWV&ijV.k�X a qWYtqWbRYm k�XZV.UIqpcedBijY8VesBcQq a XR[ Y8suUWV.k�qpceyR[ YtwO_���sBdRVgY\d�qWUWrOmvoLsuV a dBzqWbRY\d�qWbRY,q a XR[ Y,suUWV.k qpceyR[ Y&w�mvo�XRUWV�ijY{oWoIY{z3dRV.UWk-ce[ [ r._¦�bRY �<ce[ a Y�]8bBcem dRm dR�%k�YjqWbRV�z2i\ced&yZY a oIY{z&m d2ijV.dO[ a dBi��qWm V.d��Qm qWb�Y\m qWbRY\Ug¨��:T"V.U%¨'%�TK_��@bRY\d a oIY{z��Qm qWb�¨��:TK��qWbRY[ V�V.x a X�V�i\i a UpoQsuV.UgY{c.ipb ��bE&
f;F ���QbRY\d(m q,ceUWUWm n.Y{o\_��@m qWb¨'%�T�qWbRY�[ V�V.x a X"V�i\i a Upo��QbRY\d ��bE&
f;F ��mvo-ceyZV a q�qWV�yZY
[:V.m dRY{z��Qm qWb�cedRVeqWbRY\U�q a XR[ Y._
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��d-V.Upz�Y\UDqWV�oIbRV��"qWbRYgY�s Y{i�qWm n.Y\dRY{oWoDVes§m k�XZV.UIqpcedBijYj��yBc.oIY{zq a XR[ Y2UWY\V.Upz�Y\UWm dR���tY&bBc�n.Y&m k�XR[ Y\k�Y\d�qWY{z�XRUWV.XZV�oIY{z�ce[ �.Ve�UWm qWbRk-o�m d�THQ% HF)oD¦(iaQ cedBz a oIY{z+qWbRY�oWcek�Y�k-c.ipbRm dRYc.o���c.o a oIY{z�m d�qWbRY�XRUWY\n�m V a o�oIYjq�Ves�Yj��XZY\UWm k�Y\d�qpo�z�Yj�oWijUWm yZY{z-m d�¨�Y{i�qWm V.d�+R_ �B_K¦�bRYOzRc�qpceyBc.oIYgmvotce[voIV2XZV.X a [vc�qWY{zoIm k�m [vceUW[ r._���Y a oIY{z�oIm k�XR[ Y S �gcedBz�+�����c�rr[:V.m d�� a Y\UWm Y{o\_
� a Y\UWm Y{oKm d�n.V.[ n.Y�ced�iaQ�FO HQ+w! �o:qpc�qWY\k�Y\d�q<�QbRmvipb�mvo<c.o:�o a k�Y{z�qWV-z�Y{oWijUWm yZYOqWbRY&UWY\[vc�qWm n.Y,m k�XZV.UIqpcedBijY,Ves^q a XR[ Y{o\_
�m^ �m^*]���9	<
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��d3qWbRYg¡BUpo:qQoIYjq�VesLYj��XZY\UWm k�Y\d�qpo8�tYOm d�n.Y{o:qWm ��c�qWYQqWbRY,yBc.oImviV a qWX a q�yZY\bBc�n�m V.U2VesQsuV a U�XZV.[ mvijm Y{o0;�ijV.k�yRm dBc�qWm V.d�VesQq:�tVUWY\V.Upz�Y\UWm dR��XZV.[ mvijm Y{o\�a�'�n
©cedBz$�f\ 
t�tcedBz�q:�tV�k-ceXRXRm dR�s a dBi�qWm V.dBoO]8V.dBoIY\UWn�c�qWm n.Y��(ceXRXRm dR�B��O����ZcedBz�o%�.�.UWY{oWoIm n.Y
�(ceXRXRm dR�B� 
 �0<�_§��Y�bBc�n.Y�ce[voIV�m dBij[ a z�Y{z�m d�V a U,Yj��XZY\UWm �k�Y\d�qpo,qWbRY3V a qWX a q�yZY\bBc�n�m V.U&VesQc�z�Ve��dRVeqWbRm dR��ceXRXRUWV�c.ipb
;u[vceyZY\[ Y{z�c.o��KE'��±HM.²j±3<,�QbRmvipb�z�V�Y{o&dRVeq�Y\k�XR[ V�r�ced�r�UWYj�V.Upz�Y\UWm dR��Ves^qWbRY,q a XR[ Y{ogc�q%ce[ [h_HILc.o:qW[ r.���tY&bBc�n.Y,m dBij[ a z�Y{zqWbRY�yZY\bBc�n�m V.U�VesgqWbRY�z�Ve��dRVeqWbRm dR��ceXRXRUWV�c.ipb�m d�qWbRY�ª*M.²�Y®�¯ ª �{²4M�i\c.oIY��QbRY\d�qWbRY�q a XR[ Y{o�Ves2qWbRY�oIV.UIq�qpceyR[ Y�ceUWUWm n.Yce[ UWY{c.z�r�m d�oIV.UIqWY{z�V.Upz�Y\U{_�¦�bRY-V a qWX a q2yZY\bBc�n�m V.U,VestqWbRmvom k-ce�.m dBceUWr�i\c.oIY2mvo%[vceyZY\[ Y{z�c.o � E�±�­�²4MN��«OG�U�­h_���dBij[ a oIm V.d�VesqWbRmvo<i\c.oIYtmvoKV.dR[ r2k�Y{ced�qDsuV.UKm d�n.Y{o:qWm ��c�qWm dR�gqWbRYQV a qWX a q<yZYj�bBc�n�m V.UOsuV.U,qWbRY-mvz�Y{ce[8i\c.oIY��QbRY\d�qWbRY-m dRX a q���c.o&ce[ UWY{c.z�roIV.UIqWY{z§_��Y a oIY{z�q:�tV�n�ceUWmvc�qWm V.dBo�VesOc�� a Y\UWr�qWbBc�q\[:V.m dBo�q:�tVm dRX a q,qpceyR[ Y{o\_�¦�bRY�¡BUpo:q&� a Y\UWr�m d�n.V.[ n.Y{o [:V.m dRm dR��q:�tV�qpc��yR[ Y{o�Ves^Y{� a ce[§oIm �\Y,Y{c.ipb�bBc�n�m dR�
� -���q a XR[ Y{o\_<¦�bRY&oIY{ijV.dBz� a Y\UWr�m d�n.V.[ n.Y{o�[:V.m dRm dR��c�oIk-ce[ [RqpceyR[ YgbBc�n�m dR� ? -���q a XR[ Y{o�Qm qWb3cedRVeqWbRY\UDqpceyR[ YQbBc�n�m dR� � -���q a XR[ Y{o\_K¦�bRYgoIk-ce[ [ Y\UDqpc��yR[ Yto a XRXR[ m Y{o§qWbRY8V.Upz�Y\UWm dR�%ijV.[ a k�d`_^¦�bRY8oIY{ijV.dBz,n�ceUWmvc�qWm V.dmvo a oIY{z(qWV�Yj�Rcek�m dRY�qWbRY-i\c.oIY��QbRY\UWY�qWbRY-V.Upz�Y\UWm dR�3qpceyR[ Y

mvo%UWY{ijY\m n.Y{z�� a mvipx�[ r!;�oIm dBijY2m qgbBc.oQsuY\�tY\UQq a XR[ Y{o4<�_���d�qWbBc�qi\c.oIY%qWbRY,V.Upz�Y\Utm d��QbRmvipb3qWbRY,UWY{o a [ qtq a XR[ Y{o�ceUWYgXRUWV�z a ijY{zmvo�k-cem dR[ r�z�YjqWY\UWk�m dRY{z�y�r-qWbRY&VeqWbRY\U�qpceyR[ Y._�^m � a UWY{o � cedBz � oIbRV���Yj��XZY\UWm k�Y\d�qpce[<UWY{o a [ qpo,suV.U&qWbRY¡BUpo:qKn�ceUWmvc�qWm V.d`�ecedBz��^m � a UWY{o � cedBz�*OoIbRV���qWbRY�UWY{o a [ qpoLsuV.UqWbRYtoIY{ijV.dBzOn�ceUWmvc�qWm V.d`_L 8c.ipb,�.UpceXRb&oIbRV��%o\�\suV.U`Y{c.ipb&Ves�qWbRYceXRXRUWV�c.ipbRY{o\�{qWbRYQV a qWX a q8ipbBceUpc.i�qWY\UWmvo:qWmvi\oLVesBqWbRY%� a Y\UWr2Yj���Y{i a qWm V.d-c�s¬qWY\U<qWbRY%� a Y\UWr�bBc.oDYj��Y{i a qWY{z�suV.U8c&ijY\UIqpcem d�qWm k�Y
; �2oIY{ijV.dBzRo\��cedBz S �&oIY{ijV.dBzRoDsuV.U8yZVeqWb�� a Y\UWm Y{o4<�_ ogoto a ipb`�Y{c.ipb��.UpceXRb�mvoDcRkWoIdBceXBoIbRVeq mgVesBqWbRYQ� a Y\UWr2UWY{o a [ qKqpcex.Y\d�c�qc�oIXZY{ijm ¡Zi&qWm k�Y._ � ¦�bRY2����c���mvogijV.d�qpcem dBo%qWbRY�XZV.[ mvijm Y{oOcedBzr���c���mvoOm dBz�mvi\c�qWY{ogqWbRY�XZV.UIqWm V.d�Ves<qWbRY-UWY{o a [ q ;um d�XZY\UpijY\d�qI�ce�.Y{o4<8V a qWX a q%y�r-qWbRY&XZV.[ mvijm Y{oQc�qQqWbBc�q%XZV.m d�q%m d�qWm k�Y._�RV.U,Y{c.ipb�Ves8qWbRY-XZV.[ mvijm Y{oO¡Bn.Y�yBceUpo&ceUWY�XR[ VeqIqWY{z§_-¦�bRY¡BUpo:q&yBceU&UWY\XRUWY{oIY\d�qpoObRV��>k a ipb�Ves8qWbRY-k�V�o:q&m k�XZV.UIqpced�qq a XR[ Y{o,bBc.oOyZY\Y\d�V a qWX a q{_���Y-c.oWo a k�Y�qWbBc�q,qWbRY�qWV.X ? �VesLqWbRYOq a XR[ Y{o��Qm qWb�UWY{oIXZY{i�qtqWV�qWbRY,V.Upz�Y\UWm dR��ijUWm qWY\UWmvc�UWY\X��UWY{oIY\d�qDqWbRYQk�V�o:q<m k�XZV.UIqpced�qDq a XR[ Y{o\_D¦�bRYQdRYj��q<qWbRUWY\YQyBceUpoUWY\XRUWY{oIY\d�q�q a XR[ Y{o�qWbBc�q3ceUWY�m d�qWbRY�qWV.X�+R� ? -R�tcedBz�+,-��Ves§qWbRYgUWY{o a [ q\;umh_ Y._ ��XRUWV.�.UWY{oWoIm n.Y\[ r&[ Y{oWo8m k�XZV.UIqpced�q<q a XR[ Y{o\_ <¦�bRYO¡Rs¬qWb�yBceU�UWY\XRUWY{oIY\d�qpotbRV���k a ipb�VesLqWbRY,Y\d�qWm UWYOUWY{o a [ qbBc.o�yZY\Y\d�V a qWX a qgc�qQqWbBc�q%XZV.m d�qQm d�qWm k�Y._
�69'UOaG9�l
a*n�eJ] ��� k%c`U�� 5 aLl:2 c�� k 9.d*d��l<
a! 
c�flUOc�dG9�l
a*n�e <�^m � a UWY{o � cedBz � oIbRV��@qWbRY,UWY{o a [ qpot�Qm qWb�c�� a Y\UWr\[:V.m d��m dR��q:�tV�Y{� a ce[LoIm �\Y{z3qpceyR[ Y{o\_<¦�bRY&�.UpceXRbBo�oIbRV���qWbBc�q%Y\k��XR[ V�r�m dR��c�q a XR[ Y&UWY\� a [vc�qWm V.d�ce[ �.V.UWm qWbRk�yBc.oIY{z�V.d�qWbRY&m k��XZV.UIqpcedBijY�n�ce[ a Y{o�oIXZY\Y{zRo a X+z�Y\[ m n.Y\UWr�Ves%qWbRY�m k�XZV.UIqpced�qq a XR[ Y{o�ijV.k�XBceUWY{z�qWV"�KE'��±HM.²j±�_©�RV.U�m dBo:qpcedBijY.�gc�s¬qWY\U �oIY{ijV.dBzRo �f\ 
L° 
 � bBc.oQXRUWV�z a ijY{z]+,-���k�V.UWY,m k�XZV.UIqpced�qq a XZY{o3qWbBced#�KE'��±HM.²j±�bBc.o\_ oQs¬qWY\U S ��oIY{ijV.dBzRo�qWbRY�m k��XRUWV�n.Y\k�Y\d�qpo%ceUWY&yRm �.�.Y\U
= o%[ [LsuV a UQq a XR[ Y�UWY\� a [vc�qWm V.d�XZV.[ m �ijm Y{o2ceUWY3ceyR[ Y�qWV�UWYjq a UWd�k�V.UWY�qWbBced�q:�QmvijY3c.o&k-ced�r�m k��XZV.UIqpced�q,q a XR[ Y{o2c.o��KE'��±HM.²j±�_0o%[voIVB�^ce�.�.UWY{oWoIm n.Y�n.Y\UpoIm V.dBoVesD¨��:T+cedBz�¨'%�TD;umh_ Y._ ���'�n
L° 
 � cedBz �f\ 
L° 
 �0<tXZY\UIsuV.UWkyZYjqIqWY\UOqWbBced(qWbRY\m U&ijV.dBoIY\UWn�c�qWm n.Y2ijV a d�qWY\UWXBceUIqpoK; �'�n
L° O��cedBzP�f\ 
L° O��0<�m d�qWY\UWk-o�VesgqWbRY(cek�V a d�q-VesOm k�XZV.UIqpced�qq a XR[ Y{oQUWYjq a UWdRY{z§_t¦�bRmvoQyZY\bBc�n�m V.UQmvo\�RbRV��tY\n.Y\U{��c�qQqWbRY2Yj���XZY\dBoIY2VesKXRUWV�z a ijm dR��suY\�tY\UQq a XR[ Y{oQV�n.Y\Upce[ [h_8�RV.UQYj�Rcek�XR[ Y.�c�q S �,oIY{ijV.dBzRo\��ceyZV a qH*,-,XZY\UpijY\d�q<Ves qWbRY%k�V�o:q<m k�XZV.UIqpced�qq a XR[ Y{o ;umh_ Y._ �<qWbRY�V.dRY{o�m d�qWbRY�qWV.X ? XZY\UpijY\d�qWm [ YQ<�ceUWY�UWYj�q a UWdRY{z(y�rV�f\ 
L° 
 ��� y a q&V.dR[ r�ceyZV a q S �3XZY\UpijY\d�qOVestce[ [qWbRY&UWY{o a [ qQbBc.o�yZY\Y\d�UWYjq a UWdRY{z�y�r-qWbRY2oWcek�Y,XZV.[ mvijr._��d(qWbRY�mvz�Y{ce[ m �\Y{z(i\c.oIY.�§�QbRY\d(qWbRY�m dRX a qOq a XR[ Y{o&ceUWUWm n.Yce[ UWY{c.z�r,oIV.UIqWY{z§�eceyZV a q S
S XZY\UpijY\d�qKVesZce[ [.qWbRY�k�V�o:qKm k�XZV.UI�qpced�qgq a XR[ Y{oOceUWY&UWYjq a UWdRY{z�m d�qWbRY2¡BUpo:q��-oIY{ijV.dBzRoK; � E�±�­�²�Y
MN��«OG�U�­Om d��^m � a UWY � <�_�¦�bRY�XZY\UIsuV.UWk-cedBijY�Ves[� E�±�­�²4MN��«�Y
G�U�­h�^bRV��tY\n.Y\U{�`z�Y\�.Upc.z�Y{o&ijV.dBoImvz�Y\UpceyR[ r([vc�qWY\U2XZY\UIsuV.UWk�m dR�qWbRY�oWcek�Y-c.o,qWbRY$�KE'��±HM.²j±�_��^m � a UWY � oIbRV��%oOqWbBc�q�yZVeqWb
�'�n
L° 
 �>cedBzS�f\ 
L° 
 ��UWYjq a UWd�ceyZV a q�� -���k�V.UWY8m k�XZV.UI�qpced�qOq a XR[ Y{o%qWbBced�� E�±�­�²4MN��«OG�U�­h_,¦�bRmvoOmvogyZVeqWb�o a UWXRUWmvoIm dR�cedBz�ijV a d�qWY\UWm d�q a m qWm n.Y.�^c.o,V.dRY��tV a [vz�c.oWo a k�Y�qWbRY3� a Y\UWr�Qm qWb+ced"ce[ UWY{c.z�r�oIV.UIqWY{z�m dRX a q3oIbRV a [vz�V a qWXZY\UIsuV.UWk1V.dRYqWbBc�q%XBceUIqWmvce[ [ r3UWY\V.Upz�Y\Upo<q a XR[ Y{o%c�q%ce[ [h_¦�bRY�UWY{c.oIV.d(suV.UOqWbRmvo&XRbRY\dRV.k�Y\dRV.d�mvo&c.oOsuV.[ [ V��%o>=\oQs¬�
% µ`¶�Á&À¬¹§º'&�½p»h· ½pÃjÀh¸%À�½p¼�Á)(jÐ{ÓK½pÃ�Â�Ñ�Ü�¸hÁ:É:º�Ã�Â�¸,»hÁ:¸h¿eÁ:É�Àh· &jÁ:Ç Å�· ÝÃ�ºQÀh¾�¿�Ç Á8»hÁ:Ë�¾�Ç ½WÀh· º�Ã&· ¸^½p¿�¿�Ç · Á:Â�à^µ`¶�Á8º*&jÁ:»h¶�ÁI½pÂ&Â�¾�Á<Àhº%Á:ØQ¿�Ç ºIÅ{· Ã�ËÈ\Ì¬×�½pÇ Ë�º�»h· Àh¶�Ø�· Ã�É:»hÁI½p¸hÁ:¸RÀh¶�ÁLÉ:º�ØQ¿�Ç Á�Àh· º�ÃtÀh· ØQÁ ÄjÅ�½pÄeº�¾{À§ÛK¸hÁ:É:º�Ã�Â�¸Ý º�»QÄeºpÀh¶$&�½p»h· ½pÃjÀh¸IÓ§¹L¶�Á:»hÁI½p¸QÀh¶�Á,º*&jÁ:»h¶�ÁI½pÂ�ºpÝ8È,+�×�· Ã�É:»hÁI½p¸hÁ:¸QÀh¶�ÁÉ:º�ØQ¿�Ç Á�Àh· º�ÃgÀh· ØQÁ^ÄjÅO½pÄeº�¾{À-(�¸hÁ:É:º�Ã�Â�¸Ià
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�^m � a UWY � =Hi a qWX a qgc�s¬qWY\U S ��oIY{i\o\_ �<ceUWmvc�qWm V.d ? _
qWY\UDqWbRYg� a Y\UWr2bBc.oDYj��Y{i a qWY{z S �,oIY{ijV.dBzRo � E�±�­�²4MN��«OG�U�­R�Qm [ [bBc�n.Y(UWY{ijY\m n.Y{z@ce[ [gqWbRY(q a XR[ Y{o�m d�qWbRY(¡BUpo:q�suV a U��.UWV a XBo
;umh_ Y._ � qWV.X ? �3��+��3� ? -�� cedBz +,-��#<%cedBz(oIV.k�Y�VesDqWbRY�UWYj�k-cem dRm dR��q a XR[ Y{o ;�oIm dBijY�qWbRY�q a XR[ Y{o3ceUWUWm n.Y�m d@oIV.UIqWY{z�V.UI�z�Y\U�<�_�¦�bRV�oIY�oIV.UIqWY{z�q a XR[ Y{o�qWbBc�q�bBc�n.Y�dRVeq�r.Yjq�yZY\Y\dk-c�qpipbRY{z��Qm qWb�c�q a XR[ Y2suUWV.k qWbRY�VeqWbRY\U#;udRV.d���oIV.UIqWY{z�<�m d��X a q3�Qm [ [%yZY�XRUWV�z a ijY{z"m d�qWbRY�V.Upz�Y\U-dRV.d���oIV.UIqWY{z�q a XR[ Y{oceUWUWm n.Y��Qm qWbRV a q,qpcex�m dR��m d�qWV�c.i\ijV a d�qOqWbRY�m k�XZV.UIqpcedBijY�Vesq a XR[ Y{o\_&¨�m dBijY.� XRUWV�ijY{oWoIm dR�-[ Y{oWogm k�XZV.UIqpced�qgq a XR[ Y{oOz�Y\[vc�r�oXRUWV�ijY{oWoIm dR�,k�V.UWY%m k�XZV.UIqpced�qDq a XR[ Y{o<qWbRY%V a qWX a q8yZY\bBc�n�m V.Umvo�XZY\dBce[ m �\Y{z§_@¦ a XR[ Y�UWY\� a [vc�qWm V.d�ce[ �.V.UWm qWbRk-o�c�n.V.mvz�qWbRmvoqWUpceX"y�r�z�UWV.XRXRm dR�X;umh_ Y._"bRmvz�m dR��<�[ Y{oWo�m k�XZV.UIqpced�q�q a XR[ Y{oqWbRY\UWY\y�r�oWc�n�m dR�\[:V.m d(V�n.Y\UWbRY{c.z3qWbBc�qOmvo%yZY{o:q,ce[ [ V�i\c�qWY{z�qWVk�V.UWY,m k�XZV.UIqpced�q�q a XR[ Y{o\_
�69'UOaG9�l
a*n�eP/ ��� k%c`U���5 aLl:2�<H	�9.d*dL<
n UQl
a*e ;lUOc�dG9�l
a*n�e

��d�qWbRmvoDn�ceUWmvc�qWm V.d�qWbRY�qpceyR[ YQ�QbRmvipb-ijV.d�qpcem dBoLqWbRY%V.Upz�Y\UI�m dR��ijV.[ a k�d�mvoOUWY{c.z�� a mvipx�[ r�yZY{i\c a oIY�m q&bBc.oO[ Y{oWogq a XR[ Y{o\_
��V�o:q%VesKqWbRY2UWY{o a [ q%mvo%XRUWV�z a ijY{z��QbRY\d�qWbRY&q a XR[ Y{o%VesKqWbRYyRm �.�.Y\U&qpceyR[ Y�ceUWUWm n.Y._�¦�bRmvo2k�Y{cedBo,qWbBc�q2qWbRY�V.Upz�Y\UWm dR��VesqWbRY�UWY{o a [ q�q a XR[ Y{o-�Qm [ [gz�Y\XZY\dBz�V.d"qWbRY�V.Upz�Y\UWm dR��VesOqWbRYq a XR[ Y{o,suUWV.k qWbRY-yRm �.�.Y\UOqpceyR[ Y._���Y�bBc�n.Y�Yj�Rij[ a z�Y{z�ijV.d��oIY\UWn�c�qWm n.Y8n.Y\UpoIm V.d�Ves �'�n
(cedBz[�f\ 
�suUWV.k�qWbRY��.UpceXRbBo^oIm dBijYqWbRY\r&XZY\UIsuV.UWk��tV.UpoIYDqWbBced�qWbRY\m UDce�.�.UWY{oWoIm n.Y<ijV a d�qWY\UWXBceUIqpo\_¦�bRYt¡B� a UWY{oDoIbRV���qWbBc�q �f\ 
L° 
 ��XZY\UIsuV.UWk-o^k a ipb�yZYjqI�qWY\UQqWbBced�VeqWbRY\U%XZV.[ mvijm Y{o\_8¦�bRmvo�qWm k�Y.�RbRV��tY\n.Y\U{�f� E�±�­�²4MN��«�Y
G�U�­Bmvo a dBceyR[ YQqWV2XRUWV�n�mvz�Y��.V�V�z�XZY\UIsuV.UWk-cedBijY%c�qtce[ [h_K¦�bRmvomvoOz a Y2qWV3qWbRY�s�c.i�qgqWbBc�qgqWbRY�V.Upz�Y\Ugm d(�QbRmvipb [:V.m d�UWY{o a [ qpoceUWY�XRUWV�z a ijY{z�mvo�k�V.UWY�z�Y\XZY\dBz�Y\d�q�V.d�qWbRY�V.Upz�Y\U�Ves%qWbRYq a XR[ Y{oOUWY{ijY\m n.Y{z�suUWV.k qWbRY�yRm �.�.Y\U%qpceyR[ Y._O��d�VeqWbRY\Ug�tV.UpzRoqWbRY(oIV.UIq�V.Upz�Y\U3z�V�Y{o�dRVeq-XRUWV.XBce��c�qWY�qWV�qWbRY�qWV.X�VesOqWbRYXR[vced`_ �'�n
L° 
 � ce[voIV-o a s Y\UpotsuUWV.k qWbRY2oWcek�Y,XRUWV.yR[ Y\k�_<��qV.XZY\Upc�qWY{o�V.d�qWbRY�oIV.UIqWm dR��qpceyR[ Y ;umh_ Y._"qWbRY�oIk-ce[ [ Y\U�V.dRYQ<�_
#%V��tY\n.Y\U{�LqWbRY�Y\d�qWm UWY�V.Upz�Y\UWm dR��qpceyR[ Y�bBc.o�yZY\Y\d"UWY{c.z�y�rqWbRY S ��qWb"oIY{ijV.dBz§�8cedBz��'�n
L° 
 � ijY{c.oIY{o2qWV�yZY�Y�s Y{i�qWm n.YyZY\r.V.dBz�qWbBc�q�XZV.m d�q{_(¦�bRmvo2yZY\bBc�n�m V.U2k-cedRm suY{o:qpo�m qpoIY\[ sgc.oqWbRY3XR[vc�qWY{c a m d�qWbRY�oIY{ijV.dBz(¡B� a UWY._ �f\ 
L° 
 ���`bRV��tY\n.Y\U{�ijV.d�qWm d a Y{otqWV�UWY\� a [vc�qWYOq a XR[ Y\qBV����tY\[ [`c�s¬qWY\UQqWbBc�qQXZV.m d�q{_

¦�bRY{oIY�q:�tV�Yj��XZY\UWm k�Y\d�qpo�oIbRV���qWbBc�q�¨'%�T>bBc.o�yZYjqIqWY\UijV.d�qWUWV.[ZV�n.Y\U8qWbRYOq a XR[ Y qBV���m d�c�� a Y\UWr�XR[vced`_ ��V.UWY\V�n.Y\U{�ce�.�.UWY{oWoIm n.Y\[ r(z�UWV.XRXRm dR��[ Y{oWo2m k�XZV.UIqpced�q&q a XR[ Y{o�m k�XRUWV�n.Y{oqWbRY2z�Y\[ m n.Y\UWr3Ves^k�V.UWY,m k�XZV.UIqpced�q�q a XR[ Y{o\_��Y�ce[voIV3XZY\UIsuV.UWk�Y{z�Yj��XZY\UWm k�Y\d�qpogqWV�k�Y{c.o a UWY2qWbRY�Yjs¬�suY{i�qWm n.Y\dRY{oWo<Ves§qWbRY �<ce[ a Y&]8bBcem dRm dR�0; �O]�<KqWY{ipbRdRmv� a Y#;udRVeqoIbRV��Qd�z a Y-qWV�oIXBc.ijY-[ m k�m qpc�qWm V.dBo4<�_���Y-suV a dBz�qWbBc�q��O]m k�XRUWV�n.Y{z,qWbRYQz�Y\[ m n.Y\UWr,VesBqWbRYtm k�XZV.UIqpced�qDUWY{o a [ qpoLm d�q:r�XZY{oVes8� a Y\UWr�XR[vcedBo%suV.Ug�QbRmvipb(m q,��c.ogz�Y{oIm �.dRY{z§_g�@bRY\d a oIY{z

m d�ijV.dO[ a dBi�qWm V.d��Qm qWb�¨'%�TK���O]@m dBijUWY{c.oIY{z�qWbRY&d a k�yZY\U%Vesm k�XZV.UIqpced�q%q a XR[ Y{o%XRUWV�z a ijY{z�y�r�¨'%�T@ceyZV a q�� -�� z a UWm dR�qWbRY&Y{ceUW[ r3o:qpce�.Y{o�VesK� a Y\UWr3Yj��Y{i a qWm V.d`_
) d JL7:; � JL¤+* 6<?RS
¦�bRY % a �.�.[ Y�V.XZY\Upc�qWV.Ub) Q�Q�#(*,* . mvoDcOXRm XZY\[ m dRY{z�yZY{o:qI��Y�s V.UIqUWY\V.Upz�Y\UWm dR��V.XZY\Upc�qWV.UQ�QbRV�oIY&�.V�ce[§mvogce[voIV�qWV3XRUWV�z a ijY&m k��XZV.UIqpced�q�UWY{o a [ qpo-s�c.o:qWY\U{_���q�qpcex.Y{o3ced a dRV.Upz�Y\UWY{z@oIYjq�Vesq a XR[ Y{oQcedBz�XRUWV�z a ijY{o�c�UWY{o a [ q�qWbBc�qQmvo�dRY{ceUW[ r-oIV.UIqWY{z§_K��d��X a q-q a XR[ Y{o3ceUWY�y a s Y\UWY{z�m d+c�oIV.UIqWY{z"[ mvo:q-�QbRmvipb+mvo a X��zRc�qWY{z3c.o<dRY\�+q a XR[ Y{o�ceUWUWm n.Y._L�@bRY\d-qWbRYOXBceUWY\d�q8V.XZY\Upc�qWV.UUWY{� a Y{o:qpo�c(q a XR[ Y�qWbRYD% a �.�.[ Y�V.XZY\Upc�qWV.U�UWYjq a UWdBo�qWbRY�q a �XR[ Y�c�q,qWbRY�qWV.X�Ves8qWbRY�oIV.UIqWY{z([ mvo:q{_�¦�bRY�k-cem d�z�m s Y\UWY\dBijYyZYjq:�tY\Y\d�qWbRY�% a �.�.[ Y&V.XZY\Upc�qWV.U%cedBz�qWbRY2q a XR[ Y2UWY\� a [vc�qWm V.dce[ �.V.UWm qWbRk-o%mvogqWbBc�q{�ZqWbRY�% a �.�.[ Y�V.XZY\Upc�qWV.UgmvoOoIY\dBoIm qWm n.Y2qWVqWbRY�Upc�qWY�c�q��QbRmvipb�m qpo�XBceUWY\d�q�V.XZY\Upc�qWV.U�ijV.dBo a k�Y{o3qWbRYV a qWX a q8Ves qWbRY(% a �.�.[ Y�V.XZY\Upc�qWV.U
=`��q8UWYjq a UWdBo<c,q a XR[ Y%�QbRY\dm qpo<XBceUWY\d�q8c.oIx�o^suV.U8V.dRY._^��s qWbRY%XBceUWY\d�q<V.XZY\Upc�qWV.UDUWY{� a Y{o:qpoq a XR[ Y{o%s�c.o:qWY\UQqWbBcedl% a �.�.[ Y&V.XZY\Upc�qWV.Ugi\ced�XRUWV�z a ijY,qWbRY\k��qWbRY\d�dRV2UWY\V.Upz�Y\UWm dR�&�Qm [ [ yZYgXZV�oWoIm yR[ Y._D¦�bRmvo8mvo8yZY{i\c a oIYOc.ooIV�V.d�c.o8qWbRY6% a �.�.[ YgV.XZY\Upc�qWV.UtUWY{ijY\m n.Y{otc2q a XR[ YOqWbRY\UWY,�Qm [ [yZY�c(XZY\dBz�m dR��UWY{� a Y{o:q�y�r�qWbRY�XBceUWY\d�q{_ ogo�o a ipb [ a �.�.[ Yz�Y\�.Y\dRY\Upc�qWY{o<m d�qWV�c kIdRVe��V.X mR_%o%dRVeqWbRY\U�z�m s Y\UWY\dBijYOmvo<qWbBc�qqWbRYV% a �.�.[ Y(V.XZY\Upc�qWV.U�mvo�V.X�qWm k�m �\Y{z@suV.U�i\c.oIY{o3m d��QbRmvipbqWbRY a oIY\U�XRUWYjsuY\UWY\dBijY{o�ipbBcedR�.Y�z�r�dBcek�mvi\ce[ [ r�z a Y�qWV a oIY\Uc.i�qWm V.dBo!;�o a ipb�c.o�yRUWV��%oIm dR�"c"[ V.dR�"[ mvo:q�Ves2UWY{o a [ qpo�cedBz
[ a k�XRm dR��suUWV.k V.dRY-UWY\�.m V.d�Ves�qWbRY3UWY{o a [ q2qWV(cedRVeqWbRY\U2UWYj��.m V.d�<�_Ri a U2ceXRXRUWV�c.ipb�mvo&V.X�qWm k�m �\Y{z�suV.U,qWbRY�i\c.oIY��QbRY\UWYqWbRY&m k�XZV.UIqpcedBijY,Ves^qWbRY,q a XR[ Y{o%z�V�dRVeq%ipbBcedR�.Y._¦�bRY QQm XRXR[ Yb%.V.m d2V.XZY\Upc�qWV.U ) #(#(*,*R� #%Y\[ * �:. �tV.UWx�oLoIm k�m �[vceULqWVgqWbRY8qWbRUWY\Y2[:V.m d�ce[ �.V.UWm qWbRk-o^z�Y{oWijUWm yZY{z&m d2qWbRmvo^XBceXZY\U:M¨'#(%B� FOTH#(%B��cedBz _a%.V.m d�ceUWYtcgq:r�XZYtVesfQQm XRXR[ Y %.V.m d`_ QQm X��XR[ Y3%.V.m d���c.otm dRm qWmvce[ [ r�z�Y\n.Y\[ V.XZY{z3qWV-ceXRXRUWV���m k-c�qWY,� a Y\UWrce�.�.UWY\��c�qWY{oLm d-cOUWY{ce[ �hqWm k�Yts�c.oIbRm V.d`_^��q{�.bRV��tY\n.Y\U{��m k�XZV�oIY{oc3oWipbRY{z a [ m dR�-suV.UgXRUWV�ijY{oWoIm dR�-m qpo%m dRX a qpogm d(V.Upz�Y\UQqWV3XRUWVe�n�mvz�Y2ijY\UIqpcem d�o:qpc�qWmvo:qWmvi\ce[§� a ceUpced�qWY\Y{o\_¦�bRY8�tV.UWx&z�Y{oWijUWm yZY{z&m dR) �po(* ? . Yj��qWY\dBzRoKc a qWbRV.Upo-,\Y{ceUI�[ m Y\U,�tV.UWx�V.d�¨�r�k�k�YjqWUWmvi�#gc.oIbV%.V.m d��Qm qWb�ced�V.X�qWm k�m �{c��qWm V.d�suUpcek�Y\�tV.UWx _ o%[ qWbRV a �.b�qWbRY2c a qWbRV.Upotz�V�dRVeq%c.zRz�UWY{oWoqWbRY�oWipbRY{z a [ m dR�(mvoWo a Y{o�Yj��XR[ mvijm qW[ r.�KqWbRY\r�cedBce[ r=�\Y-qWbRY�yZYj�bBc�n�m V.UKVesZq a XR[ Y qBV��"m d3cgs a [ [ r�XRm XZY\[ m dRY{z-� a Y\UWr2XR[vced-cedBzm qpoQUWY\[vc�qWm V.d3qWV�qWbRY&V a qWX a qgipbBceUpc.i�qWY\UWmvo:qWmvi\o\_¦�bRY�²4M
M�ª�²�PD) o(#(-,- . �tV.UWx�UWY\[vc�qWY{o�qWV�V a U�Upc�qWYj��yBc.oIY{zXRm XZY\[ m dRY�oWipbRY{z a [ m dR���tV.UWx _ o%d�Y{zRz�r�mvo�c�� a Y\UWr�k�Y{ipb��cedRmvoIk��<cedBz�Y\dBi\ceXBo a [vc�qWY{o�c(oIYjq�Ves%XRm XZY\[ m dRY{z�V.XZY\Upc�qWV.UpocedBz�c.zRceX�qWm n.Y\[ r�UWV a qWY{oOq a XR[ Y{oOqWbRUWV a �.b�qWbRY\k�_-¦�b a o\�Lm q
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SIP/AM SJP/AM NoOrder SortedInput

4

12

16

20

8

�^m � a UWY � =Hi a qWX a qOc�s¬qWY\U ��oIY{i\o\_ �<ceUWmvc�qWm V.d S _
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!�!!�!!�!
!�!!�!!�!
!�!!�!!�!
!�!!�!!�!
!�!

"""
"""
"""
"""
""

###
###
###
###
#

$$$
$$$
$$$
$$$
$

%%%
%%%
%%%
%%%
%

&�&&�&&�&
&�&&�&&�&
&�&&�&&�&
&�&&�&&�&
&�&&�&

'�''�''�'
'�''�''�'
'�''�''�'
'�''�''�'
'�'

(((
(((
(((
(((
(

)))
)))
)))
)))
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40

60

80

20
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�^m � a UWY6*.=Hi a qWX a qgc�s¬qWY\U S ��oIY{i\o\_ �<ceUWmvc�qWm V.d S _
Y�s Y{i�qWm n.Y\[ r�UWY\V.Upz�Y\UpoiEHGB²j±W®�­�E�±4PDm d�c2� a Y\UWr�XR[vced3cedBz-cem k-oqWV�UWY{z a ijY3qWbRY�ijV�o:q�VesQqWbRY�� a Y\UWr�Yj��Y{i a qWm V.d"cedBz !�UB²j±�B
C4E��)G ¯ ²j­hª*E�«�­hª��-²j_O 8zRz�m Y{ogceUWY�z�Y{oIm �.dRY{z�suV.UOi\c.oIY{o%�QbRY\UWYm q%mvo�dRVeqQXZV�oWoIm yR[ YgqWV��.Yjq%c��.V�V�z�� a Y\UWr-XR[vced�V.U��.V�V�z�Y{o:�qWm k-c�qWY{o\_Hi a UDqWY{ipbRdRmv� a Y{o<ceUWYQm d�qWY\dBz�Y{z�suV.U<[ Y{oWoDYj��qWUWY\k�Y.�y a q-o:qWm [ [Qz�r�dBcek�mvie�<oIm q a c�qWm V.dBo\_ o%[voIV(qWbRY\m U�V.y�[:Y{i�qWm n.Y3mvooI[ m �.b�qW[ r(z�m s Y\UWY\d�qOqWbBced�V a Upo�*�V a U Q%c�qWYj��yBc.oIY{z�XRm XZY\[ m dRYoWipbRY{z a [ m dR��k�Y{ipbBcedRmvoIk©k-c�r-oI[ m �.b�qW[ r�m dBijUWY{c.oIYQqWbRY,� a Y\UWrijV.k�XR[ YjqWm V.d(qWm k�Y-m s�z�V.m dR��oIV��Qm [ [Dm k�XRUWV�n.Y2qWbRY-z�Y\[ m n.Y\UWrVes^qWbRY&m dRm qWmvce[§UWY{o a [ qpo\_]tceUWY\r�cedBz
�,V�oWoIk-cedRdD) ]��6* � ��]��6* � . XRUWV.XZV�oIY{z���c�r�oVestm k�XRUWV�n�m dR��qWbRYVkW¦(iOT #(m�� a Y\UWm Y{o,�QbRY\UWY�qWbRY a oIY\U&mvoV.dR[ r&m d�qWY\UWY{o:qWY{z&m d�qWbRY8qWV.XRk�V�o:qK#�q a XR[ Y{oK�Qm qWb�UWY{oIXZY{i�q^qWVoIV.k�YQV.Upz�Y\UWm dR�&ijUWm qWY\UWmvcR_K¦�bRY\m U8ce[ �.V.UWm qWbRk-oKV.dR[ r�suV�i a oDV.dk�m dRm k�m �\m dR��qWbRY�qWm k�Y�m q&qpcex.Y{ogqWV��<«Bª�PHA3XRUWV�z a ijm dR��¡BUpo:q
#©q a XR[ Y{o\_�¦�bRY\r�z�V(dRVeq&suV�i a o&V.d��.m n�m dR�(� a Y\UWr�UWY{o a [ qpom dBijUWY\k�Y\d�qpce[ [ r.�Rc.otqWbRY\r�yZY{ijV.k�Y&c�n�cem [vceyR[ Y._

+ , 68CgH§7I¥ ~ F:68C ~
��d�qWbRmvoQXBceXZY\U��tY,bBc�n.YOXRUWV.XZV�oIY{z�oWipbRY{z a [ m dR��ce[ �.V.UWm qWbRk-oqWbBc�q%m k�XRUWV�n.YOqWbRY&m d�qWY\Upc.i�qWm n.Y,XZY\UIsuV.UWk-cedBijY,VesKXRm XZY\[ m dRY{z� a Y\UWm Y{o\_t��Y2bBc�n.Y2ijV.dBoImvz�Y\UWY{z�q:�tV-x�m dBzRoQVes<� a Y\UWm Y{o%cedBzc.zRz�UWY{oWoIY{z�qWbRY\k oIY\XBceUpc�qWY\[ r._%�RV.UO� a Y\UWm Y{o%�QbRY\UWY2qWbRY2q a �XR[ Y{o�m d�qWbRY(� a Y\UWr�UWY{o a [ q3ceUWY�VesOqWbRY(oWcek�Y�m k�XZV.UIqpcedBijY�tY�XRUWV.XZV�oIY{z�c�z�r�dBcek�mvi�Upc�qWYj��yBc.oIY{z"XRm XZY\[ m dRY�oWipbRY{z a [ �m dR��XZV.[ mvijr�qWbBc�q�XRUWV�z a ijY{o8k�V.UWYgUWY{o a [ qpo8z a UWm dR�2qWbRYOY{ceUW[ ro:qpce�.Y{ogVes8� a Y\UWr�Yj��Y{i a qWm V.d`_&�RV.U,i\c.oIY{og�QbRY\UWY2qWbRY�UWY{o a [ qq a XR[ Y{o�bBc�n.Y�n�ceUWr�m dR��z�Y\�.UWY\Y{o�Ves�m k�XZV.UIqpcedBijY.�O�tY�XRUWVe�XZV�oIY{z�c�z�r�dBcek�mviOq a XR[ Y2UWY\� a [vc�qWm V.d�ce[ �.V.UWm qWbRk�qWbBc�q%XRUWVe�z a ijY{o2k�V.UWY3m k�XZV.UIqpced�q�q a XR[ Y{o�z a UWm dR��qWbRY�Y{ceUW[ r�o:qpce�.Y{oVes2� a Y\UWr�Yj��Y{i a qWm V.d`_ i a U3UWY{o a [ qpo3oIbRV�� qWbBc�q3qWbRY(XRUWVe�XZV�oIY{z3ceXRXRUWV�c.ipbRY{o<oIm �.dRm ¡Zi\ced�qW[ r�m k�XRUWV�n.YQqWbRYgm d�qWY\Upc.i�qWm n.YyZY\bBc�n�m V.U�Ves^qWbRY{oIYOq:�tV�q:r�XZY{oQVesK� a Y\UWm Y{o\_T<m XZY\[ m dRY{z�� a Y\UWr+Yj��Y{i a qWm V.d�mvo�Y\k�Y\UW�.m dR��c.o�c"XZV����Y\UIs a [Dce[ qWY\UWdBc�qWm n.Y2qWV�qWUpc.z�m qWm V.dBce[K� a Y\UWr�XRUWV�ijY{oWoIm dR�-qWY{ipb��dRmv� a Y{o§suV.ULoWijY\dBceUWm V�o �QbRY\UWY<�.V�V�z a oIY\U`Yj��XZY\UWm Y\dBijY<mvo`ijUWm qWm �i\ce[h_ o%[ qWbRV a �.b-oWipbRY{z a [ m dR�2cedBz�V.X�qWm k�m �{c�qWm V.d�mvoWo a Y{oKbBc�n.YyZY\Y\d�Yj��qWY\dBoIm n.Y\[ r@o:q a z�m Y{z+suV.U�z�Y{i\c.z�Y{o\�QqWY{ipbRdRmv� a Y{o3suV.Um k�XRUWV�n�m dR��qWbRY-m d�qWY\Upc.i�qWm n.Y\dRY{oWoOVes�XRm XZY\[ m dRY{z�� a Y\UWr(Yj��Yj�i a qWm V.d3bBc�n.Y%V.dR[ r�UWY{ijY\d�qW[ r�yZY\Y\d�m d�n.Y{o:qWm ��c�qWY{z§_K¦�bRYgdRY\Y{zsuV.U,o a ipb�qWY{ipbRdRmv� a Y{og�Qm [ [DijV.d�qWm d a Y&qWV�m dBijUWY{c.oIY2�Qm qWb(qWbRY�Qmvz�Y{oIXRUWY{c.z3c.z�V.X�qWm V.d�VesK D��ijV.k�k�Y\UpijYgceXRXR[ mvi\c�qWm V.dBo8qWbBc�qm d�qWY\Upc.i�qK�Qm qWb�i a o:qWV.k�Y\Upo\��z�Y{ijmvoIm V.d�k-cex.Y\Upo\��cedBz2y a oIm dRY{oWoXBceUIqWdRY\Upo\_

d J �pJ`?RJLCgH J ~
- .0/21436587:9<;4=>.@?BADCFE GIHKJMLN=>/PORQSQSGUT:JWVX=>1KYZCFQS[\E ] Q^JM.�=>_`OR?<Cba
Ac] dRJWCFQ>ef_0=>g@YDh>CFQjik?BlKYDObm\] QSHon@GIAclMORQSAc] m8GIQSGIAcAqprOFY@sj] eKGUa
.qYDG:C�tuCbTZCv.@dIdIGIAcAI=xwzy{y{yj|�}F~�}vy2�\���^�x�K� � J>�F�K���8�Z=

- .@���R�b9vn�=v.@m\Q\�KY:J��K=o�0GIE E GUYDAzTDGI] Q^=��{eSeK] GIAI� �PORQ�TD] Q\�SOR�SAcE �
.0eSCFlKTD] m8GP�0�SGUYc�uL6YDO�dIGIAcAc] QSHK=>���N���Kwb�P���P| �{¡F�:¢:� J �F�R�R�\=

- /Ptu_x£R�b9Bto=x/P] TcTDORQ^J0to=2�K=xt�GU¤q] TcT:J��@=q_`�KYD¥��\¦>E E§=¨/PGIQSdZhKa
?<CbYD[\] QSH tuCbTZCF¥>CFAcGª©��KAzTDGI?BAIJ�C¨©��KAzTDGI?<CbTD] dj.@lSlKYDO8CFdZh^=
«M¬ |0�­�{¡F�:¢:� JW®:5R£R�\=

- /xVf5R¯b9<n�=\/2CI�\CbYZeKOKJSCFQ>e<to=KV�] YZCFQS[8GUY:=6L6YDO�dIGIAcAc] QSH<�0�SGUYD] GIA
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