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K?LNM O�PRQ S?TVUXW/Y[Z \]LXQ \^LXQ W/_�PRQ S?TVUR\a`cbed�O�P-fhg'ikj�S?lNLXM m&n[oXQ?d�OpW/YqLX\�isr@`cOtW/TVupvwW/xRy-LX\�Q L'zR{pjD|?vVW/}~PRM �"W/n[�/TV}~d�O
\aQ ` � ��z _/Q ` ��M vwW OtoN` bpQ S _�i vpi �"S ��M vp` YpQ S �N� }~�V� �0Q�i � � vp� ysM � � n�i r��t` � � }?�"Z � ∩ ��� T O�M �^i v-K?L�M O�� �0Q?� ∪ �p� M vhi v��r�W/��W/Y[Z \]S?j~�p}3�/M ��ysQ�LcK-Q \�d�OpW/xRy-W/Oto�LXM r � O�QRZ � TVO�M � ikv-K?LNQ LNik�¡Y¢M OhK@`c£ r � M vpikv-K?LNM O�Q L'M YpPRQ S?TVU¤g'ik�¡Y¥�t��r�W/�'�¦ `cyVS?j~�p}~Q W/�'Q?§¢TV�tW/��ikvpisr@�¢�0Q�W/Oto�zR�'Q W/}~g'ik�¡Y¥zR}?M j

Z \]W/TVlqLXQ W/_"¨©W/xRyh\]L&S?}3g'ikj�S?lqLX\"`cYpQ S?ª�vhisr��pysQ S?TVU¡W/YeM ��`cysM �"W/nN�p}3«kQ S?�'¬p\�ikvhQ L��/TV}	LcK-Q \¥��­
LcK-M ��}3g'M Ypikj�S?l¢Q LNM YpP-fh`c£Vj0M vh|?vVW/}~|?®°¯±d�OpW/�²K-\�ikj�S?lqK-\ � O�Q�W/lpQRZ `c£ r³�p}~´µM ª��VysQ?Q L��/TV}3g'ikj�S?lqK-\�`c�¡��}µ�k¶Z ·�TVOtS?lh�p}�K?LXikv¸K?L�g'M Ypikj�S?l¢Q LNM YpP-f�`c£Vj0M v-W/¹R_�d�OhW/�²K-\^W/lpQaK

Z � TVO�M � ikvºK?LNM O��¢� � M vhikvºK?LNd�OtW/Y¥isr�`c�¡m&»&�p}	K@`c£ r³�p}3¼©�¡U¤Q L��pvsM ª��VysQ?g'M Ypikj�S?l�LX\"PRQ S?TVUwK-\�`c�¡��}µ� ½
Z \]LcKXfk�p}�LX\"`c£VTV¾Vv^��o � isr��p�tL&S?¿ÀW/YpikvhQ L0K-\�P-fhPRQ S?TVUwK-\ � O�Q�oXQ?�6�/Q `&rºÁpTVY¥`cO�M j � g'\aQ `c�&��PR\]War�¼©{pbwW/vpM vp`c�¡��}µ�°Â
«k` j©Ã »�S }3` � � }3i r�` £ j0M vh� m �'· Y�W lpQ¤Z W T �ÄM O�` £ � � Y�� m �'· Y�M YpPRQ S T U¤g'i � Y¥M O]fhi r�` OtS lh� }3` � � }3i v-LcK-Q \¥�ÆÅ

Z `cYp\��/M ��ysQ?Q LNg'`c�&vh��r�W/��`cO�M vhikyVW/l-K@�V�¢�0Q��/M �¡�¤LXM r'K��¢�0Q
Ç M ¾ ÈsQcQ LXP-f�� �0Q?� É £ }�M � j[´µQ S ��i r�� �tL&S ¿ÊLX\@Ë&` Yp\��/M � ysQcQ L�LXM r � O�Q�� r�W �Ìg'\�K-` � }~\aQ ` � ��M vp` ysQ S ��� }"` � � }0M O]fZ �¢�0Q?ik£VTV�Xr���r�W/��\aQ `c�&��P-fhisr@`cTVYp\�PRM ��y³K@`cOtLcKXf��¢�0\aikvpQ LNM Yp��r�W/�Ä\aQ `c�&��zR_/Q `c���V�¢¾VÍV}�´µQ S?��g'Q W/v"Z `cTV£ r
Q L�M YpPRQ S T UR� T � ¯;K�K�` T £ r@«k\aM É � �0Q ? M O�K ∪ �∩ g'M Yp\aM � ywoXQ�MÎ �¡�V� \]S ��· � OtL&S u U°QcM O�¬ � ` � �0Q�PRM T vhg'Q W v�Ï Ð Ñ Ò�Ó'Ô Õ Ö ×M YpPRQ S T Uºi r@` ysQ \/� � yR` � � }0� £ � O �V� �0Q ???? � T � ¯;K�Q ` � vsQ6LX\�Ø Î Í };Z ` T Yp\	PRM � ypM Yp\aM � y � O�Q�oXQ�� O�M �tLXM m n©g'i U°M ¾ ys\ Ç L&S ¿�i v�∩∩??

Ç L&S ¿Ùi vh� T � ¯;K;�V` £ r � T O�M ��i vºK?LqQ L0LcK-M � }3PRQ S T U-K-\"� r�W � � T U K-Q�LX\�K-Q�W lpQhZ ` yVLXQ \ LXQ W _0� � ¯;K@i nDLX\\]LcKXfºLX\ � M vh� � �©i vhQ L~K?LXi v¸K?LNPRQ S T UwK-\�K-Q/K�` j0M v ? ∩ ∪? Ø Î Í }3� T � ¯;K~W lpQaK�` O]fk� }	LX\ ∩??∩ M O ?? ∩ ∩ � ? ∩ ∩?Z `cO]fk�p}�LX\ ? ∪ ∪∪ M O ∪ ∩ ∪?
Ç L&S?¿�ikvh�¢TV�&¯;K
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Q L n g'«¸LXM � jÌi vh«¸W m }3d O	· T ysQ S ��� }	LXM vVW Y©Z � �0Q?«k` j)i � j�S y^� � T ¾ ß²\a` b¥d O	�/Q ` r�W Y¥g�K?L�i r�· OtLXQ \�«¸W m }3g'\aQ ` � �W/Yeg'Q oXQ?ikvp�Vik��TV�¡Y¥M O]f�Z ·�TVYp\ LXQ W/_�à n g'«¸LXM �¡j©ikvh�p{pOhK n + á g'«¸LXM �¡j©ikvh�p{pO��V`cO�`c�Äg'«¸W/m&}	K-\"P-fhg'M �'ikv-K�·�OtLXQ \]W/v
¨)K?L � � »�W l�� T �RLX\"M vpPRQ S ��� }0�V��` £ j0M v¤i � j0Q \	PRM � { O g'«¸LXM � jDM YpP-fºoXQ�� â � v¤� �0Q � { � }�i r � i T U K-Qcg'«¸W m }~\aQ ` � �Ë&`c£Vj0M vhik�Vj0Q `cy-W/vsQ W/vpg'«¸LXM �¡j)g'Q «¸W/m&}	K-\�ÁpTVY¥isr�`cTV��L��pO�M �Äikvp§¢�0M £V}

ã�ä-å¡ä�æ¢ç ÑcèVé�ê�ë-ì ã&í ­ î-ï³ì&ð?ïñë
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¦ �¢�0Q?«k`cj�
µ��r;M YwL&S?��r � O�Q?g'«¸LXM vVLX\^W/Oto Ç M bºØ�ß�QRZ \]LXQ \�\]S?��K�L&S?��r m × n �V«k`cj�
µ��r;QÎ W/TV�'Q?isr@M É�U¸fhg'«¸LXM TV�µLX\
Zm ≥ � K n ≥ � •

Z �¢�0Q�«k`cj)g"LXQ 
clh�/M y á ≤ i ≤ m K á ≤ j ≤ n isr (i, j)
Ç L&S?¿±ikv��p�&TV¾Vßµ\aQ `cbpQ�oXQ?§¢�tW/}�� �/K?oNd�O�M v-L&S?��r�W/Y •

¦ W/lpQ�M m&£V�hK3W/lpQ?�V`cyVLXQ \"«k\aM ��·�Y¥ikv (i � , j � ) K (i � , j � ) L&S?��r'K-\ •

Z |j � − j � | = á K i � = i �����
Z |j � − j � | = n − á K i � = i � ik{p£VO�Q?M OhK ���

Z |i � − i � | = á K j � = j � ik{p£VO�Q?M OhK ���
Z |i � − i � | = m − á K j � = j � ik{p£VO�Q?M OhK ���

�6Z \]LXQ \"«k\aM �[W/upO�\^L � S?��r�LXM m&n�ikvhg"L&S?��r�W/Ye|?_/Q K3LX\ �
g"L&S � r3W YqoXQaK@` £ Yp\"�/M � ysQcM YwL&S � r�� �]M � ��i vpQ LNg"W É �D�/Q ` r3W Ye�V«kQ S ª U°\hL � S � r@d OpoXQ��ñK?W jDM vp` yVLXQ \�` � _�\]W u ysM m � K-\
Á T Y@oXQ?` £ � � T y^z O�M }3� ® O � \"i v-K-\"P-fhM }?QRZ ` ys\]W lwoXM v-W É ��� ��K?W jµL&S � r�i v��/M � ysQ W �µK�` £ £ r�L&S ¾ b���� ���  ��! " # $�% W É �D¬wS ßeLX\

Z `c£V£ r�L&S?¾Vb¥�V�¢�0Q�L&S?¾Vbe¬pM �"LX\"M OhK@«k\]War�L&S?¾VbeP-fºoXQ�W/upO�\�\ � W/upysM m&�©Ø�¾V_"isr�g'Q «k\aM �
Z `c£VysM ��W/v��/M ��ysQ?ikv-K@`c£V£ r;g"�/OtLXik}?M yVW/vp�¢T'&�»�S?}3M vpQ LN\]S?�Äg'M YwW/É��D`c£VysQ S?���p}3«¸LXQ S?�¡YqW/É�yºK-\ � O�Q?`cTV£ r��¢vsM È( � S ¹ � Z � �0Q�«k` j©«k` T � r m = ) , n = ) K m = � , n = ) K m = � , n = � g'M Ye� U°M ��g'Q W vp¬pM Í }^½ � W OtoNz { j LX\PXS � �µK i W ¹ ��LX\ (i, j) W m jD�Vz { j W YqLX\qZ � �0Q�W u O�\	\ � W u ysM m � W � É � W � T � }�* yVL&W � ( � S ¹ �[K�� { ORW � É ��W � T � } � T n�i ¹ & yZ \]LXQ \^LXQ W/_ j

+�+�+�+�+�+
,�,�,�,�,�,-�-�-�-�-�- .�.�.�.�.�./�/�/�/�/�/

0�0�0�0�0�0
111111
11

2�2�2�2�2�23�3�3�3�3�3

4�4�4�4�4�4�45�5�5�5�5�5

6�6�6�6�6�6�67�7�7�7�7�7

8�8�8�8�8�8�89�9�9�9�9�9

m = ) , n = )

m = � , n = � m = � , n = )

ã�ä-å¡ä�æ¢ç ÑcèVé�ê�ë-ì ã&í ¶ î-ï³ì&ð?ïñë
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�VK-` y¸K?L~K-\�
©LcK � S � Oto&S r@P¡K?LXM vs�h\]� yºoXQ?i � T � Yeg'Q W vp� Violante de Rivalonde � �t«k` £ U°Q S OtL�K-\"i � y � S OsK-�pi r � O�Q�oXQ?¼ �M }?Q³Z \]W r 
 _�S � }�Q L�\]S ��i ysQ ocK?L'g'M Yh� � OtS ys«¸W ß�M �©� � �'Q LXM y ( W »^oXQ�P¡K?LXM vp�V� »�LN� Baron Cosimo Laverse du Rondo �
� O�Q W vsM £ v�Z ` � m É vº¨�\]S ��M m £ �^i r@` � OtS £ vRg"L&S ß�� �0Q S �N� } LXM v � O�Q�M }?Q³Z ` £ r~oXM �³fpQ LNP-f�«¸LXM v¸K-\	� »�W l�· T � � � � ��` }�oXQ?¼ �z ¿�Q S »	���¥K?W ��PR\aQ \�PRM � yhg'Q W vh· �°Ø b � O�Q�oXQ/K@\]S vp«k` j©z T { � � O K X � }/Ø bqK-\ oXQ�� & »�i r@\]W r �ºQ ` vsQ�� }�LNPRM vVoNd O
� O�Q�i v"Z \]W r³� }�«k\aM É � �0Qc��· T OtS lh� }��¥K?W ��· YeM YpP-fhi vp` � vpi v � O�Q�oXQ�i r � \]S ��g"LX\aM }3PRM vVoNg'` y¸K-M � �[g'M Ypi ysM � ywK;� U°M �� }�L�oXQ s g'Q W vp�OX � }�L�oXQ d �eW ��g'Q W vºØ Î Í }��V\]W r � T T � � O K X · �°Ø bqoXQ�g"� }�LN���¥K?W � � O�Q�oXQñ�/Q ` r3W Yeg'Q W vhi r@§ T �tW �PR\aQ \"PRM � yhg'Q W v-K-QhZ \]W r�«k\aM É � �0Q X oXQ e g'Q W vºK OO oXQ p g'Q W vp�XX oXQ a g'Q W vh�XO oXQ l g'Q W vp�OXO oXQ n g'Q W vh�OOXZ �¢j�S?yk�p}3·�YwW/�0�¢����§¢TV�tW/��ikvpQ LNik�¡®Ær@P-f��¥K?W/��d���d���g'M Yw�/}�LN�Vik�¡®Ær@d�O
LX\"i � ® r � O�Q?i r�` T � m É y-K�\]L&S �"W v OOXXXOXOOX g'i � ® r@i vh\]W r³� }�LcK?W }�Q LN� O�M Yp� j0Q \a\aM O�P¡K?LXM vhi r�ocK?Lqd O

��`cTV£ r;PRM ���V}?Q�·�Y¥M �¡j � Zpales M O�«k\]S?v sand zR¿�Q
¼ � �6� £ � }~� vhM O�� £ � }~M v � �¥K?W �[oXQ Ç K-M É � }~§ T �tW �¤K-\"Á T Yei r@` Yp\^W T T � ��g"L&S ßµQ L��¥K?W ��g'M Yw� }�LN� »�W l�· T � � ��¼ �Z `cj©ÃR»�S?}�LXM r � O�Q�LX\ K�\]S?��yhzRO�`c¾V��·��°Ø�bqoXQ��pysM ��{pO�g'ik�Vj�L�ikvpPR`cj²�/}�L�oXQ
`k. . . � ` � � ` � W vsQ W v	�¥K?W � � O�Qci v ( S vVW }�` O�` ��g'M Yw� }�L'¬wS ß¥K@�V` j0M v¤i � j0Q \	\]S ��K��eW � k P¡K?LXM vhg"LX\aM }~PRM vVo�LX\ W lpQ¦ `cTVYp\"PRM ��y��V`c£Vj0M vh«k`cj

áà ` � +
áà ` � + . . . +

áà `k

≤ á

ã�ä-å¡ä�æ¢ç ÑcèVé�ê�ë-ì ã&í ½ î-ï³ì&ð?ïñë
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�/Q ` r~W Y aaaaa M O bbab Ø Î Í };Z · T OtS lh� }�i � ® r�d O�` £ j0M v¤i � »�W l'LXQ W _�· YwW �D� � � i r b K a �¥K?W �[oXQ�� YpM £ � }0g'Q i U°M ¾ ys\�i v
ab �W LX\"�pO�M �[W/lpQ?�W zRÍV}3g'Q ik�¡®Ær � �Vj0Q \	M vhP-fhÃR¾Vßµisr�\]LXQ \�\]S?��K;�t¬wS?����g'«k`cbpM _/�h�/M y�ikvpg'Q «k`cbpM _qZ `c£V�V��Y¥ik�¡®Ær@d�OØ Î Í }¥Z · OtLcK-M T v�\]S ��K�i v W ′ z Í }3g'` O�` ��g'i � ® r@§ T �tW � � O�Q?i vºK�· T £ r;z O�` ¾ � bba i vhQ L�P-f�· T ysQ S ��� }3· O�\]W r;«k` YpM � }«k` bpM _	i r � O�Qc§ � �[W v � \]W r@z O�` ¾ � aabbba M O abbaab

Ç M � ® r~oXQ?d OpW Yei vh¬wS � � g'«k` bpM _�M vpPRQ S ��� }0Q L aabab g'i � ® rZ ��·�TV£ r;Q W/�'Q ab � TV}aK-\�M O � TVU K-Q?g�K?L�Q L
z Í }~«kQ S �'¬p\�g'i � ® r3W YeM v-W lpQ?� £ � O��sZ � �0Q�W O 
 � 
 _�S ��¬wS � ��g'«k` bpM _/�pi r�� �0Q «k\]W r@M bp\aQ�PRM vVo&L&S � �0\
	 � ª � }~d O
i vpQ L W � ¬wS � ��g'«k` bpM _�M vpQÎ \a` � }3¼ � �D�V· T £ r@z O�` ¾ � W � z Í }~g'Q i � ® rqi vpQ L�P-f^¬wS � ��g'«k` bpM _�M vh�V· T £ r �ñK?W j W �PRQ S ��� � yR«k` }&fp� �0\ai v¤g'i � ® r�g�K?L0W u O�\�i r@· T ��L¡� }~� O�M �Ìi vp�V· T Yp\�i }?Q \aQ�L&S ß � T � YNK��V· T £ rqz O�` ¾ � W � z Í }0g'Q i � ® rZ \]War�Q W/�'Q?Q LN¬wS?����g'«k`cbpM _

Z `cTV£ r Ç M ¾VÈsQ�Q L�M bp\aQ � O�Q��p�V��LX\aM yhM O��p�V��LX\"��«¸W/�¡y�­aÅ ��
���� ì
LX\ W lpQ?i r Ç K-M É � � O�Q?M vh� �0Q?¬wS � ��g'«k` bpM _"i vhi T ¾ j)i r@\]LXQ \"\]S ��K;� L&S � ¹ ��PXS ysM _/�^�/M yhi vhg"W u O�\"PXS ysM _"��«¸W � y�­�� ��
��Ë&�¢�0Q�W/O 
c�	
µ_�S?�pL&S � ¹R��PXS?ysM _"M O]f"Z ·�TV£ r;zRO�`c¾V� bbaa ikvhQ LNP-f�·�TVysQ S?���p}~�V·�O�\]War�«k`cYpM ��}�Q L ab g'ik�Vj�LN�W g'ik�¡®Ær
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P¡K?� ® ��K�� �0Q�i � �'M � á"!#! × á"!#! ¬-K-` ��d O�z }?M j[� YpM u � �0\hK-QRZ ` £ r³� }�Ã T & � ��P¡K?� ® ��� bwS y¡LXM � »�L�g�K?L0W vh� & & � }P-f-LcK-M � }3g'M Ypi ysM �DoXQ�� { O�i vp§ j)�/M u £ Y@K�` £ r³� }~� r�W ��i v �ñK?W j%$ ¾ ¿ÀocK?L0W Y¥P¡K?� ® � Z � �0Q?«k\aQ \ LXQ W _�P-f�g�K?L�Q L
$ ¾ ¿ÙQ \]W »@Z ` £ r³� }~� �'Q W � �0Q�M �'P-f-LX\"Q L�§ j K@��` yVLcK-M � }�· T OtS lh� }3` £ j0M vhi � j0Q \
&@W � � }'| ® ¯±i ysM �DK-\ W lpQ � ` ��L¡� }«k` j©«k\aQ \�PRM � yºW Oto�z { j�LX\"¬-K-` �±Z \]S j��^LXM �Ä¬-K-` �DoXQ?` ysQ S ��� � ypP¡K?� ® � � � ¯ÀLX\@Z ` £ r³� }��ñK?W jDQ L�� r�W ��«¸LXM v¸K-\

Z ·�OtLXQ 
clh�p} D K C �B �A g'M YpikysM ��zR{pj©ÃRvsM ¹R}~Q LN¬-K-`c�Äg'ikj�S?l�LXM m&n��/M y"Z �¢�0Q
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