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- tK~elms :�Û � P xylcprtK�V�Vlmshk , � - sutK�V�Vq
I Ù � Ü zu�B�el�{y�elmshk � � Ú s|l�{y}@q@lms Û � / �Ksu�B}|zu�el���l�{2lms
P�Û �   twsu��{2sul   �}3 ��JKJ�¦ 3 �2dej�\;k�Y ��� � �g��� � ��J�¦ ��NXÈ �

- xytK{�� P I�� Ü ��tK{�x � � � �Q{�}@�M��¡M~V� �"�el�{2�«~ � � : sut��Klms�k Ú23 ��JKJ�� 3 °0UC`id��n�cfq� �9¬ ÈK¢ � �K�K��N � È- �Ks|�r} × � Ü zc�Kq@q�k�� × �VtwnB��tK� Üs× � / tKxyn lmsE� , � � �Kn�l P � Ù tK�V�esEt � 3 ��JKJ�¦ 3 r=xM�����
¬K�K� � ¦ � � N � J ¬

- �%�Qx2l - ~e�   su{ ��q|�B}�¡ Û � Ü �VtK�V�Q} Ú � Ü q@l�<�tws|q  O× �   lm�Ks|vMtK�;q@�Kn��M~Vxy�M} �e3 �g¢K¢ ¬ 3 r=xM�����
�KÈ�J � ¦C¢�N � �

- sutK�B�eq�I Ù ���*tw�Ks P �©I {yx�xy} - ~ 3 ��JKJKJ 3 � � ��� �o� ��� � È ¬ � NC¦C¢- sutK�B�eq�I Ù � / �Ksu�V}uzu�el��7l�{ylms PÍÛ � P x2lcprtK�B�elms k , �   twsu��{ys|l   � � Ü zE�V�el�{y�VlmsAk � �
lmq�tKx 3 ��JKJe� t 3 ��d!j�\�k�Y ��� � �g�K� � ��NX��J

- sutK�B�eq�I Ù � P x2lcpetK�V�elms k , � / �Ksu�V}|zE�el��7l�{2lms PÍÛ �   twsu��{ys|l   � � Ü zE�V�el�{y�VlmsAk � �
lmq�tKx 3 ��JKJe� � 3 ��d!j�\�k�Y ��� � �g�K� � ���r��J�N ¬ �

- sutK�B�eq�I Ù � / �Ksu�B}|zu�el���l�{2lms P�Û � Ü zu�B�el�{y�elms k � � P x2lcpetK�V�elms k , � - tK~Vlms :�Û �
  twsu��{2sul   � �nO={2vM�BtKxy{ ×�3 ��JKJe� z 3 � � ��� �[�K� � � �V� NX¢

- sutK�B�eq I Ù � Ü zu�B�el�{y�elms7k � �zO={yvM�VtKxy{ ×�3 ��JKJ�¦ t 3 � � ���zx ° UC`id�w	�!dFy
w�j�U6j�U9f.�(uEkgW�Y
��w�Kw�j?W�uM����`6�(s9\�hKf!` ��l�� 3� ´Ú ¡�{yzE�Vtwsu�V}�� � -/ tKxyx.�-nVn 3 ¬ J ¬ N �g� 3ÍÜ tK� : sutK�Vzm{�}|zc� �
P´Ü$� � s|l�}|}

- sutK�B�eq�I Ù ��O={2vM�BtKxy{ × � Ü zu�V�Vl�{y�elms�k � � P x2lcpetK�V�elms�k , � P �V�elmsE}@�M� Ü9: ��lmqhtKx 3 ��JKJ�¦ � 3
�cZ�h$�}���9W&�ef���f!d�� ¬ ¦ � �i¦ � ��N � �- sutK�B�eqAI Ù � P x2lcpetK�V�elms7k , � - tK~Vlms :�Û ��O={yvM�VtKxy{ ×�3 ��JKJ � 3z� � °0UC`id�w	�!dFk��«� ��j�w�hKf
��W�uÉW �gj�w	��x�s ��u�f!w}W�jV��u�un� ��W�uEf!dK�el�� 3 k P x�x2�M{y�_�X¡�~M�M�V�V}@�M�]� � �D{ysutr�Q{���nVs|l�}u}�*5tK}@q@su��)
nB�� J�¦�J ¬ Èi¦CÈ 1�3 - lmsExy{y� � Ü nVsE{y�evKlms;)?O�lmsux�twv

- su~B}|t , � × �M��tK}@q@sE{ P � , {yvM�e�Mxy{ , � : {2�Ks|l : � × {yxy{2lmvM{ � � lmq�tKx 3 ��JKJ ¬ 3 �2dej�\;k�Y �V�2dej�\;k�^
�nUC`id�� ¦�J�¢ � È � N � �× twvM�e�M�V{ � �B�el�xyxyt × l�zmt«¡"� , tKzmzmtKzmtws|� Ú23 �g¢K¢�� 3 �0� ��� � ¦C¢ ¬ � � ¦iNXÈr�

× �VtwnB��tK� Ü�× � - xytK{�� P I�� � �Q{�}@�M�F¡M~V� Ü ��tK{yx � ¡ 3 ��JKJ ¬ 3 xRWKj�s9\&f ¦C�K� � ÈK¢ � NX¢��
× �e�K�Q}u�V{ P � Ú ~esu�Vlms Û � 3 �g¢K¢K� 3 r.x������ � � ¢ � ¦C�r��NX�i¦
× �M�el��B~  |3 ��JKJ ¬ 3 �0� ��� �[� ¢�� � ������N ¬ JKJ
× �M��tK}@q@su{ P � Ü lmq@q|{   ��£�tK�7�KsutK�B{   � / tK}|{y�VvKlms  |3 �g¢K¢ � 3 ��d!j�\�kKY �n�2dej�\;k��nUC`id�� �K¢KÈ � ��N �g�
× �M��tK}@q@su{ P � : {2�Ks|l : ��O�{2vM�VtKx�{ × � , twq@q   � � lms|�Mxyt  O× � �*t : sutK�Vzmt :ª3 ��JKJe� 3 r=xM�����
¬ � � � � �r��N � �× �M��tK}@q@su{ P � , {2vM�V�Mxy{ , � × {�xy{2lmvM{ � � Ü lm�Klms|vM�V{y�V{ �}3 � , tK{2�Mxy{y�V�|¡ 3 �elmq-tKx 3 ��JKJ�� 3 �0� ��� �
� � � � �K� ��N � �× �M��tK}@q@su{ PA3 ��JKJ�¦ 3o� �t�(s��©f�\ �+Wid�d�w�h�fA��uEW&��� Ak�u�fed�w�Ylj�U9f��Rw�d!j?W�Ynj �VY(w�h�f�\ dgf;�el�� 3nP ~
- twsuvKlms��VnVn 3 �i¦ � N � � 3 k=�Ksu�es|l�zE�;q � �"xy~�<�lms× �M��tK}@q@su{ P � - su~B}|t , � × {yxy{ylmvM{ � � , {2vM�V�Mxy{ , � : {2�Ks|l : �Qlmq-tKx 3 ��JKJ � 3(� �BxAf�y ��w�d�w�k�Y©d
k��Mj�U9fc]�^_\;W�` �VY(w�h�f�\ dgf�w�Y.j�U9f�]�r.rl^�x|f!yzj?kKYFWKY[ZBSVUXW�YoZ�\�W �0\;WB�Ql�� 3�: ~;tK�V}@l��_�Q{y�
nVs|l�}|}�*5tK}@q@su��).nB�� J���J ¬ Je�g¢ 1�3�Ù � �Ksu�(<�{ 8@� � Û³Ü©P � s|l�}|}

× ��<�{2l � �h�   twsE��{2s|l   � � - tK~eq�
 , I�� - tws|vKlms P ~V� - sEtK�V�eq
I Ù � / �Ksu�V}uzu�el��7l�{ylms P�Ûc3
��JKJ�� 3 �0� ��� �o� ÈKÈ � �V� N �

× ��<�{2l � �h� - tws|vKlms P ~e� - tK~eq�
 , I�� - sutK�V�Vq=I Ù �   twsu��{2s|l   �}3 ��JKJ ¬ 3 �0� � � �
� �i¦ � �V� � NXÈ�J× su{y}@q|{ytK�B{ Ü � P x2lcprtK�B�elms7k , � - tK~elms :�Û � - sutK�B�eq I Ù � × �Vtwq�
�{yzE�esu{y}|q@�M~ Û"Ú ��lmq�tKx 3
��JKJ�¦ 3 �0� ��� � È�JKJ � � �K�g¢�NX�K�
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× s|�Q�M� Ü©, � Ü ��{2q|�t¡M~V� - ���rx2l - ~e� Ü �BtK�e�Q} Ú � , {yxyx2lms �h� Ø ~Vq@sutK� � ~e� �D�Mtwsu{y�ev Ù´Ü 3
��JKJ�¦ 3 r.x����2��¬ ¦C¢ � � ¬ ¢ � NC¦V� �k Q�Û xy{�t�O � : {y�Ks|l : � Û x2�Q{�} , � × twnVnB{ , � , twq|� ~Vs Ü �Vlmq�tKx 3 ��JKJ�¦ 3 ��d!j�\�kKY �V�2dej�\;k��nUC`id��
¦C�K� � �K��NX�r�

k=l �D~Bzmt P � , �Mx2l��V�B{ Üo3 ��JKJ�¦ 3 �2dej�\;k�Y �V��d!j�\�k��[UC`id�� ¦V�g¢ � � ¬ � NC¦ �k�{ 8@�Q}@q@sEt , � / tK{y��tK�#£�� �]�Qlm� PA3 ��JKJ�¦ 3 �0� ��� � Èr� ¬ � Èi¦CÈ�N � ¦
Û xy�Q{y} , � Ü zE�es|l�{2lms Û ~e� Ú �M�es|�F~e�Vk�t��r{y} , � / ~VzE�esut+~ �}3 �g¢��r� 3 � � ��� � �i¦CÈ � ��J�NX� �Û xy�Q{y} , �(¡�{�}|tKxy{2q|{   �o£_tK�7�KsutK�V{   3 ��JKJ�� 3 �0� ��� �[� È � � � � � N �K�: tw�B{�tK� P$× � - twsuzc�M�V}cL 3 �g¢K¢K� 3 ��Y(Yns ���cf!h �V��d!j�\�k�Y �¥��d!j�\�ke�nUC`id���¬ J � ¦C�K¢�N � È
: tw�B{�tK� P$× � � <0tK}utg<�t � 3 �g¢K¢K¢ 3 r.x�������¬ J ¬ � �V¬ ¦iN ¬ È
: tw�B{�tK� P$×�3 ��JKJ�¦ 3A� � S
k�f�hik�uvs©j�w�kKY k �D�cuEW&� � Ak�uEf!d§WKY[Z ��WKuÉW���w�f!dK�ol�� 3 � × / �e�
nVn 3 ¦K¦ � NXÈ�J 3× tK� �Vsu{��evKl�� × tK�)�Bsu{y�evKl #=�V{2�Klmsu}u{2q	� � s|l�}|}: tK�V�Bt k�� : x2�Ks|l�} / � / tK}|{��evKlms   � : sutK�Vzcl�}uzu�V{y�B{ P � P xyq|{2lmsu{ - �Dlmq�tKx 3 ��JKJ�� 3 ��d!j�\�kKY �
�2dej�\;k��nUC`id���¬ � ¬ � � ¬ ��N �K¬

: tK�pL�� Ü q@sutK~V}|} ,=P � Ü zu�B�el�{y�elms�k � �   ~B�V�T~ Û �$�D~enBq@�M��¡ / �rlmq'tKx 3 ��JKJe� 3 ��d!j�\�k�Y � � �
�g�r� �0� ¦iNXÈ �

: l�{2vKl�x�}@�M� Û k�� / �Ksu�V}uzu�el��7l�{ylms P�Û � , {�zcl�xyt   � - tK~elms :�Û � P xylcprtK�V�Vlms�k , �hlmqotKx 3
��JKJ�¦ 3 � � ��� � Èr�K� � �K��J � NX��J: lms|vM~B}@�M� /²× ��k={�z|�r{y�V}@�M� , ��I {yx�xy{ytK��}|¡ 3 ��JKJKJ 3 ��Y(Y(s � �cf!h ���2dej�\;k�Y ���2dej�\;k��nUC`id��
¬ � � ÈKÈ � N � � �: lms|sEtws|l�}@l ��� : �Ksu� /A3 ��JKJ � 3 ���9W&�efA� ��w	�¥��f�h � {y� nVs|l�}u}R*5tK}@q@s|��).nB�  J�¦V�K�g�i¦ � 1: {2�Ks|l : � - sE~V}|t , � × �QzmzE�V{yt : � - tKxy�B{ P � × twsutK�evKl�xy� Ù �Blmq�tKx 3 ��JKJ ¬ 3 ��d!j�\�k�Y �V�2dej�\;k�^
�nU�`�d�� ¦�J�¢ � � ¢�NX¢�J  l��V�Vs|l�tK~ � × � - twsuzc�M�V}�L�� : tw� {ytK� P$×�3 �g¢K¢�� 3 r.x������ �K¢ � � ¦V��NC¦ �  lm�Ks|vMtw�wtw�r{y} P �   lm�Ks|vMtK� q@�Kn��M~Vx2�M} � � Ü q@l�<�tws|q  O× � Ü �VtK�e�r} Ú � - ���rx2l - ~ 3 ��JKJ ¬ 3 r=x2^
�����6¬ ¦K¦ � �gÈr��NXÈ��

  lm�Ks|vMtK� q@�Kn��M~Vx2�M} � � Ü q@l�<0tws|q  O× � - xytK{2s P ~e� Ü �VtK�e�r} Ú �   su{ �oq|�V}2¡ Û �]lmq)tKx 3 �g¢K¢ � 3r=xM����� �K¢r� � ��J ¬ N ��J
  �e�M}u� � �(I �B{2q@l Ù�Ûc3 ��JKJe� 3 �0� ��� �[�K� ¢ � � ¢ � N ��JKJ  {ytKzmzc�M�B{�¡"�   ~esu}@�Q� / � � tw�Mxy{y�V{ : ¡)�n¡-�M}|}u{ - -�3 �g¢KÈK� 3 ° U�`�d��¥��f�h ���Vf�j�j � ¢ � ¦ ¬ ¢�NC¦ ¬
  {ytKzmzc�M�B{o¡)� - l�zE�;q@�Mxy�B~V� - sutK�B�V~Vtwsu�V{   � : �Ksu��tK�TI�� / l��esu�«~ � �rlmq0tKx 3 �g¢ � ¢ 3 �0� � � �� ¬ ¦ � � ��N �  {ytKzmzc�M�B{ª¡)��£�{2sE� P �VI tK�evl~KL��¥¡-�M}|twq|{ � � Ù �M�V{y�V� , �*lmq�tKx 3 ��JKJ�� 3 � � � � �0�ns��C� �
� ¬ ¢ � ¬ ÈK¢�NC¦V��J

  {yt���tKx�{y}|zc� , � : lms|vM~V}@�M� /´× � � �Qlm�Kl��7�Qlms P�, �Qk�{yz|�r{y�V}@�M� , � P xylcprtK�V�Vlms�k , �Qlmq�tKx 3
��JKJ�¦ 3 � � ��� � È�JKJ � � ¢ ¬ NX¢��

  {yx�xy{ ¡"� Ü tKx2�wtwq|{ , � / tK}|{y�evKlms   3 ��JKJe� 3 �2dej�\;k�Y �¥�2dej�\;k��nU�`�d���¬ ÈKÈ � ¦�J � N � �  {yx�xy{9¡"� × {���twq@q|{ P � k=tK�B�V{ Û � / tK}|{��evKlms   �C¡��M}|twq|{ � �Mlmq�tKx 3 ��JKJ ¬ 3 �0� � � �X� ¢K� � � �r��NX� �  {yx�xy{ ¡ 3 ��JKJ�¦ 3 �cZ�h$�}���9W&�ef���f!d�� ¬ ¦ � �i¦ � J�N �K�  {yx�xy{�¡)�Mk�tK�V�V{ Û ��£�tK�7�KsutK�V{   � Ú ��
 
�{ � � - �Ks|vMtK�B{ Ü �wlmq�tKx 3 ��JKJ � 3 ��d!j�\�kKY �[�2dej�\;k��nUC`id��
¦ ¬ J � �r�K��NX� �

  su{���� / ~V�   {yx2�5tK�e�%� , � Ü ~V� �Mtwlm�F¡ 3 ��JKJ ¬ 3 r.x�������¬K¬ ¢ � � ¢ ¬ N ��J�¢  s|�KvM{�� ÙMP � × �M�B}@l�xy{yzcl × ~V� × �Vtwq�
�{yzE�esu{y}@q@�M~ Û � P x2lcprtK�B�elms�k , � - tK~Vlms :�Û �hlmqotKx 3
��JKJ � 3 � � ��� � }|~e�B�o{2q@q@l��

/ twl��V�el�x2q ,t  � �)tK~94��otK�V�  |3 ��JKJe� 3M� � �cuEW&� � Ak�u�fedtw�Y¶��w�Y[W�\ew?fed�W�Y[Z ��W�uEW&�gj�w	�
x�s ��u�f!wu��l�� 3 � �"twn�lms�� Û � ~ �wtK� �Vl�� / l�~e�Kl�x � � P I �M~V�eqm��nVn 3 ¬ Èi¦iN � ¦ 3�- lmsuxy{�� �Ü nBsu{y�evKlms

/ tK}|{y�evKlms   � - ~es|vT¡"�   {ytKzmzc�M�V{V¡"� / tws|q|�elms   � Ü zu�V�o{y�eq , � Ú s��~V�7n�lmsM~V�o£�tK�7�KsutK�B{
 |3 �g¢K¢ ¬ 3 �2dej�\;k�Y �V�2dej�\;k��nU�`�d�� � � � � ��N � �/ tK}|{y�evKlms   � - ~es|vD¡"�   {ytKzmzc�M�V{�¡)� Ü zu�B��{y�eq , � Ú s��~V�7n�lms+~e�ª£�tK�7�KsEtK�V{  |3 �g¢K¢�� 3
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/ tK}|{y�VvKlms   ��£�tK�7�KsEtK�V{  |3 ��JKJKJ 3�� ��� �!�[uEk�\�w�Y �Aj�U9f��VY(w�h�f�\ dgf � ���¥f!dej�d���UC\ew �!j�w�Y Ak�Y[k�\k��ª�cw�� � W�\;Z�k � w�W&� ��k�Y(wE� l�� 3�/¶  ~esE}@� �K��¡¨¡�~ � �V{ ��� Ü q@l�x�xytr�KnVn 3 �K�g¢�N ¬ � 3�Ü {y�evMtwn��Ks|l��
I �Ksuxy� Ü zm{yl��;q|{E> z

/ tK}|{y�VvKlms   � P x2q|{ylmsu{ - � P su�VtK~B� , � - twsuzc�M�V}|L � - lms|vKlms|�M��~e�Dlmq�tKx 3 ��JKJe� 3 �2dej�\;k�Y �
��d!j�\�k��[UC`id���¬ È � � � ¦ � N � J

/ tK}|{y�VvKlms  |3 ��JKJ�¦ 3 x2s � ��°0UC`id���� ��°0\;k�� ���(s���� � " � ¬ � � �KÈ�NX¢KÈ
/ tK}|{y�VvKlms  |3 ��JKJ � 3X� � � \�k�y
w�Y �R�cuEW&� � Rk�u�fed � � � �g\;fgj�w�kKYFw�YBWFS
kid���kKuÉk ��w���W�uzS
k�Ynj�f ��j �
l�� 3XP¯, lmsEx2�M�V{ � ÜkÙ t��Mtw�Q}|�B{y�_�©¡ P Ü ~V� �Mtwlm� �rnVn 3 ¦V� ��N ¬ � 3[- lmsux�{y� � Ü nVsu{y�VvKlms;)?O�lmsuxytwv

/ tK}|{y�VvKlms   � , {2�Mt�8|{ Ú � Ü zE�V��{y�eq ,�3 ��JKJ � 3 �2dej�\;k�Y �}��d!j�\�ke�nUC`id���}|~V�B��{2q@q@l��
/ l�<0lmq@q �³× � : �Mx2q�
 ×0-�3 �g¢K¢i¦ 3 °��2�9° ��J�È � �K� ¬ N ¬ J
/ �Ksu�V}uzu�el��7l�{ylms PÍÛ � - sutK�V�eq�I Ù � P x2lcprtK�B�elms k , � - tK~elms :�Û �   twsu��{2sul   � ��lmq tKx 3
��JKJ�� 3 �0� ��� �o� È�� � �K��N � �/ �Ksu�V}uzu�el��7l�{ylms P�Û � - tK~elms :�Û � P x2lcpetK�V�elms�k , � - sutK�V�eq I Ù � Ü tws|vKl�� q I���I��;lmq0tKx 3
��JKJ ¬ 3 �2dej�\;k�Y ��� � �g�KÈ � � � � NX¢ �/ �Ksu�V}uzu�el��7l�{ylms P�Û � P xylcprtK�V�Vlmshk , � - tK~elms :�Û � - sutK�V�eq
I Ù � × �Vtws|�|¡"�Mlmq�tKx 3 ��JKJ�¦ 3
� � ��� � È�JKJ � � �!¦ � N � J/ ~V� q , � � Ü q@l�{y�el�x ×�× � P �el�x2��lms|vKlms � �h� Ü �Vtwn x2lm� PÍÛ�3 ��JKJ�¦ 3 � � ��� � È�J � � ÈK� � N ¬ J

� }|�V{�}|tw�Q{�� ��#�l��Vt � ����tK��tK}|�V{yq|t P � Ø �BtK}|�V{ Ú ���]l��V�otK�V� � � / tK}|{y�evKlms  |3 ��JKJe� 3 °��2���
�K¬ � ¦K¦ � N � �~;tK�V}@l�� : � �*~V� �,k�� P x2q|{2lmsu{ - � × xyt��Kl�x
~e� Û �Vx2l , ��lmq tKx 3 ��JKJe� 3 ��d!j�\�k�Y ���2dej�\;k��nU�`�d��
¬ È � � � ��NXÈ

�){y� k�I � × tK��lms|�M�§¡ P ��k�sEtw�Kl.~C~e� Û ��tK�V} Ù ¡"� : s|lml��otK� � ��lmq7tKx 3 ��JKJ�¦ 3 �0� � � �
�(s���� � � � J � �g¢�NC¦V�

�"� lm�Kl��7�Qlms P�, � P x2lcpetK�V�elms0k , � - tK~Vlms :�Û � - lms|vKlms|�M�F~e� - sutK�V�eqªI Ù � lmq�tKx 3 ��JKJ�¦ 3
� � ��� � È�JKJ � � �g� ¬ NX�KÈ

�"�Ksu�7l��V�e�t~e�   lm�B�Vtwsu�eq
� 3 ��JKJe� 3V� � �¥U9f�����j�U��of �CW�d+�(`$�c�©kid�w�s � k�Y��cf!uEWKj�w�h�w�d!j�w��
��d!j�\�k��[UC`id�w	�!dK� l�� 3 ~ × IT�elml�x2lms�� / , tws|q@l�x �VnBn 3 ¬ È ¬ N �K� 3 I �Q�r�e�B~es|� � Pc� �

�"su{2�K�M�e�M}ª¡"�XO={2�r�Vxy{��V{y� P � × �Q~esut 
m�%� Û � �D~eq@�%�Q{y�V��� P � , �Mx2�K�%� Ü � Ü ~V�;�Mtwlm��¡ 3 ��JKJ � 3
� � ��� � {y� nVs|l�}|}�*5tK}|q@s|��).nB�� J�¦�J�¢�J�¢ ¬ 1

�*tK�7lms   ��I twvM�elms Ü �V£�tK�7�KsEtK�V{   � , {yvM�e�Mxy{ , � / tK}|{��evKlms   �   {2l��V�Kl �7� Ü q|tK~e��lms|q
¡ 3 ��JKJ ¬ 3 �2dej�\��¥xAW&�!U �o¬ �i¦ � �gÈ�N �g¢

�Dl��V��tK�V� � � / tK}u{y�evKlms   � Ü zE�V��{y�Vq , �   {ytKzmzc�M�B{[¡)� Ú s��~V�7n�lmsª~V� lmq0tKx 3 ��JKJe� 3 �2dej�\;k�Y �
��d!j�\�k��[UC`id���¬ � � � � ¬K¬ N � �

�Dl��V�7lms - k�� - sutK�V�eq�I Ù � P x2lcpetK�V�elms k , � - tK~elms :�Û � × �M�V}@l�xy{yzcl × ~V��lmq�tKx 3 ��JKJ � 3
��d!j�\�k�Y ��� � �g�K¢ � ��N �

�Dl�{2vM�Vx2� � , � / tKx2n�lmsu�¶~ � �c~Kl��V�Q{y�B} Ûª-M3 ��JKJ�¦ 3M� �����zx ° U�`�dew���d#y
w�j�U j�U©fl�(uEkgW�Y
��w�Kw�j?W�uM����`6�(s9\�hKf!` ��l�� 3� ´Ú ¡�{yzE�Vtwsu�V}�� � -/ tKxyx.�-nVn 3 � �K� N ��J 3ÍÜ tK� : sutK�Vzm{�}|zc� �P´Ü$� � s|l�}|}

�D�Qzu�Q�otK� : ~ 3 ��JKJ�¦ 3C� �p�[k��!j[]R^q\;W�`2� � w�d�d�w�k�Y ��\;k$� S}u sXdej�f�\ dMk ����W�uEW��Kw?fedMW�YoZ���f!uEWKj�f&Z
° U9f�Y[k$�«f!Y[WB�Vl�� 3 ¡ �D{yl�~_�enVn 3 �K�K��NX�i¦ 3 k��KsE�es|l�zu� q � �)xy~C<0lms

, tK�VtK~ � �   �V{y}@l�xyx�{y�V{   � : tw�B{ytK� P$×�3 �g¢K¢i¦ 3 r.x����2� � � J � � � � NX�r�, tK{y�V{ylmsu{XO �C¡��M}|twq|{ � � Ú ��
 
�{ � � - lms|vKlms|�M�T~e�   {�xyxy{9¡"�Klmq�tKx 3 ��JKJ � 3 �2dej�\;k�Y �[�2dej�\;k��nU�`�d��
{y� nVs|l�}|}�*5tK}|q@s|��).nB�� J � J�� � ¦C� 1

, tK{2�Mxy{��e�l¡"� × �M��tK}|q@su{ P �   {yxyxy{0¡)� Ù twvMtws Ù�, � - {ytK�VzE�V{ Ü ��lmqotKx 3 ��JKJ ¬ 3 r=xM�����
¬ ¦K¦ � �V� ¢�NXÈi¦

, tK�V�elmsE}ª~ × ��~K�M�V�B}@�M� Ø � P xy�otK{y�V{ Ø �CI {yx�x2�Kq@q × ~V�   �M� 
�tKx2l 
!) Ü �Mxytws|l�} Û � lmq�tKx 3 ��JKJ ¬ 3
r.x����2�6¬ ¦ ¬ � �K¢ ¬ N ¬ J �

, twsuzc�M�V{ P �o¡�{y}utKxy{2q|{   �   {yxyxy{�¡)� / ~V� q ����� , tK{y�Mxy{y�e�+¡)� Ü tKx2�wtwq|{ ,�3 ��JKJ�¦ 3 r=xM�����
¬K� � � �gÈK¢�N � �



�������D�z	 ��������������������M�2����e #"�$K�%��& ©' �r�
, twsu}|�VtKxyx :�Û � - �Mxy�eq Û P � / �Mx2q Ü�Ü � , {yx�x2lmsc¡ - � , ~V}u�e�Kq�
m� �F¡ : � lmq�tKx 3 �g¢���J 3 �0� ��� �
� ¬K� � ¦iN ��J

, twq@q  |3 ��JKJ�� 3 ° UCw�u�c�©\;W�Y©d��V� �}�ok�� ���¥k�Y[Z&�}��¬ È�J � ��J�¦ � NX��J � È
, z × tK���7�M��k � Ü tK�V�elmsu}0I Ú23 �g¢K¢�J 3 ��Y(Y(s ����f�h �¥�2dej�\;k�Y �}��d!j�\�k��[UC`id�� ��� � È � � N ���, z / twsu�V� ��, �V~K�M�Vl�} �¥¡)� , lms|su{E>Vl�x�� , ¡)� , tK}@�M� � Ø � Ù l�<�}|tK� P�, �Dlmq�tKx 3 �g¢K¢�� 3
r=xM����� �K¢ � � Èi¦V��N � �, {2vM�e�Mxy{ , � � ��
 
mlmq@q|{ �h� × �M��tK}@q@sE{ P � - su~V}|t , � × {yxy{2lmvM{ � ��lmq tKx 3 ��JKJ�¦ 3 ��d!j�\�kKY �
�2dej�\;k��nUC`id�� ¦V� � � �K� � NC¦�J, {2�Mt�8@{ Ú � / tK}u{y�evKlms   � Ü zu�V�o{y�eq ,D3 ��JKJKJ 3 �2dej�\;k�Y �V�2dej�\;k��nU�`�d���¬K�K¬ � � � NC¦�J

, {2�Mt�8@{ Ú �   su{ �oq|�V}�¡ Ûc3 ��JKJ�� 3 �0� ��� �[� Èi¦ � �}� N �
, {2�Mt�8@{ Ú �   su{ ��q|�B}|¡ Û � �*~V�)� k�� Ü twsEt�8�l��V{��V{ O�� Ü {y�B�V{��Q~V{ /A3 ��JKJ ¬ 3 �2dej�\���xRW&��U �
¬ �i¦ � �i¦iNX� �, {2�Mt�8@{ Ú � Ü twsut�8�l��B{y�V{ªO �   sE{ ��q|�V} ¡ Û � ��tK��tK�Vt Ú � Ü zE� ~Vsuzu� , ��lmq�tKx 3 ��JKJ�¦ 3 �2d�^
j�\;k�Y ��� � �g� � � ¬ � ��J�NX¢r�, �KsutK� ÛG× � : {yxy{2nVn�l��e�K� P O�� × �V�Ksu�e�rz|�p¡ 3 ��JKJ�� 3 � � ��� �o� � ¢ � � � ��N � ¦, �Ks|lmq@q|{ P � × tK�7n tK�Vt Ü � �Dt 
 
�twq|{*k�� Ú twvMx�{ytw� lmsusu{  |3 ��JKJ ¬ 3 � � ��� �o� ��� � ÈK¢KÈ�N � J ¬, ~V}|�e�Kq�
m�Q�F¡ : � × ��<�{2l � ��� - tws|vKlms P ~e� P su�VtK~B� � PR3 ��JKJKJ 3 xRW�j�sX\&f ¦�J�¦ � ¦ � ¢�NXÈi¦

, ~V}|�e�Kq�
m�Q�B¡ : 3 ��JKJ�¦ 3 � �D�(s��©f�\ �+Wid�d�w�h�fA��uEW&��� Ak�uEf!dRw�Ytj�U©f �Rw�d!j?W�Ynj �}Y(w�hKf!\�d�f;�Bl�� 3
P ~ - tws|vKlms�� nVn 3 �K¬ N ��� 3 k��KsE�es|l�zu� q � �)xy~C<0lms

Ù tK�V�esut �7� , ~V}|�V�Kq�
m� �t¡ : � P su�VtK~V� �7� Ü q@l�{y�el�x ×�× � P �el�x2��lms|vKlms � ���_lmq)tKx 3 ��JKJ�� 3
�0� ��� �[� � È � ÈK� � N ¬ ¢Ù tK�V�esut ��� �DtK{2su� Û³Ü � P �el�x2��lms|vKlms ���   twsu�V�VlmsT~ � � , ~V}|�V�Kq�
m� �§¡ : �hlmqAtKx 3 ��JKJ � 3
r=xM������¬K� È � � È���N �KÈ

Ù �Ksu��tK� × � / tK}u{y�evKlms   �   {ytKzmzc�M�B{C¡"�   {yxyxy{K¡)� � l�<�xylm� ����lmq*tKx 3 ��JKJ�� 3 �0� �
� ��� � � � �r� ��N� �
Ù �Ksu��tK� × � � q|tw� P � / �KsE�V}|zu�Vl��7l�{2lms PÍÛ � / tK}|{y�evKlms   � - lms|vKlmsu�M��~V�hlmq tKx 3 ��JKJ�¦ 3
�0� ��� � È�J � � � �r��N ¬ �Ø }|��lms �GÜo3 ��JKJ�¦ 3�� �#S
k�f�hik�uvs©j�w�kKYpk�� �cuEW&� � Rk�u�fed�W�Y[Z���W�uEW��Kw?fedK�Ml�� 3 � ×�/ �e�KnVn 3 ¬ � � N
¦V� 3�× tK�)�VsE{y�evKl�� × tK� �Vsu{y�VvKl #=�V{2�KlmsE}|{2q	� � sul�}|}

� twvKl , ~V� , z / twsu�e� �;, �   ~V�V� � : ���D�Mtwsu{y�ev Ù²Ü � , tK}@�M� � Ø ��lmq tKx 3 ��JKJ ¬ 3 �2dej�\��
xAW&�!U �[¬ �i¦ � ��Je� ) J�¦

� lmsu}|{yz , �9¡-lmn �Vtwl�xy{ � � - sEtK{2q@�RO�� × twnVnB{ , �rk�l�x�xyt × l�zmt|¡"� : sutK�Vzcl�}uzu�V{y�B{ P �   su~e��lms
k Û�3 ��JKJ�¦ 3 �2dej�\;k�Y �V�2dej�\;k��nU�`�d�� ¦V�g¢ � �i¦C¢�NXÈK�

� lmq@lmsu}@�M� -0,�3 �g¢K¢ � 3 ��Y���Ynj�\;kgZ�s ��j�w�k�Y=j?k�� �gj�w�h�f���W�uEW&�gj�w	�cx�s ��u�f!wu�KnBn 3 � �KÈ�NX¢ ¬ 3�× tK��)�VsE{y�evKl�� × tK� �Vsu{y�evKl #=�V{2�KlmsE}|{2q	� � s|l�}u}
¡�tK�BtKxyxy{ � � × �M��tK}@q@sE{ P � Ü lmq@q|{  |3 ��JKJ ¬ 3 ��d!j�\�kKY �V�2dej�\;k��nUC`id���¬ ¢K¢ � ¬ ¢�N � J
¡-l��B�e� Ù�P � Ü q@l�{y�el�x ×$×�3 ��JKJ�¦ 3 �0� ��� � È�J ¬ � � � ¬ N �gÈ
¡-lm�r�V{2�Qq|}@lm� , �   {yx2�5tK�e��� , � Ü ~V� �Mtwlm�B¡"��~MtK�e�r�Vt ��� , tws|�X<0twsu�Vq ×�3 ��JKJ ¬ 3 ��d!j�\�kKY �
�2dej�\;k��nUC`id�� ¦V�K� � ¬ �K¢�N ¬ ¦

¡�{yvK� �F~�¡)�(¡�{2lm�Kl  2/ � , tK{2�Mxy{��e��¡"�   {�xyxy{o¡"� � twn����r{yzu� × �elmq�tKx 3 ��JKJ�¦ 3 �0� ��� �}�ns��C� �
� � ¦ � �gÈ�J�NXÈ �

¡�{�}|tKxy{2q|{   � , tK{2�Mxy{��e��¡"� Ü tKxy��twq|{ ,�3 �g¢K¢K¢ 3 �0� ��� �o� �K� � � � � NXÈi¦¡�{�}|tKxy{2q|{   � Û x2�r{y} , �   {yxyxy{ ¡"� Ü tKx2��twq|{ ,D3 ��JKJ ¬ 3 � � ��� �[� � � � � ¢�N � ¬¡-�M}utwq|{ � � - �Ks|vMtK�V{ Ü � Ù �Ksu��tK� ×�3 ��JKJ�� t 3 ��Y(Y(s �(��f!h$�n�2dej�\;k�Y �[�2dej�\;k��nU�`�d�� ¦�J � �K¬ ¢�N �K�¡-�M}utwq|{ � � Ú ��
 
�{ � �   {ytKzmzc�M�V{X¡"�   {yxyx�{�¡"� / tK}|{��evKlms   �%lmq�tKx 3 ��JKJ�� � 3 � � �	� �K� ÈKÈ � ÈKÈ � N � ¦Ü twsut�8@l��V{y�B{[O �h�   {yxyxy{�xytK�V�«¡ �h� �"tK}u� ×�3 ��JKJ ¬ 3 � � ��� �o� ¢K¢ � � � ¬ N �i¦Ü zE�V��{y�eq ,�3 �g¢KÈ�� 3 �0� ��� � � � � � ¬ ¢ ¬ NC¦�J�¢
Ü zE�V��{y�eq , � Ü zE�V�el�{y�elms-k � �   ~B�V�B~ Ûc3 �g¢K¢ � 3 �2dej�\;k�Y ��� � �K��J � È���N �K�Ü zE�V��{y�eq , � / tK}|{y�evKlms   �   ~V�B�D~ Û � Ü zu�V�Vl�{y�elms"k � � - ~es|v.¡)�]lmq)tKx 3 �g¢K¢�� 3 ��d!j�\�kKY �
�2dej�\;k��nUC`id���¬ �K¢ � ¦C¢ � N � J ¬
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Ü zu�V�el�{��elms k � � : tK��L � / tKxyx �ª- ��~Ml�}@q@lms Ü �}¡�{yzu�Btwsu�V}  ´Ú ��lmq tKx 3 ��JKJ ¬ 3 �2dej�\;k�Y � � �
�g�KÈ � � � � ¢�NX¢ ¬Ü zu��<0tws|q�
 k PR3 �g¢���J 3 °0UC`id���� �g\�w �oj?W �r� � Èi¦K¦iNC¦C¢

Ü l�{2��lms|q , � / l�z|�r��tK� Úc, � , l�~elms   ¡ 3 ��JKJ�� 3 ��d!j�\�kKY ��� � �g�i¦ � ¦CÈ�N � �
Ü lmq@q|{   ��I �Mx2q�8�lms�� 3 �g¢ � ¬ 3z� � �;� � �(`$�M�9kidew�s � xAk&� ��� � ]�^_\�WK`�W�Y[Z ��W$� ��WK^���WK`��d!j�\�k�Yok$� `B�Bl�� 3n/ - sutK�Vqm�n¡   {�tKzmzc�M�V{ �VnVn 3 ��J���NX�r� ¬ 3 k=�Ksu�esul�zu� q �ª¡-l�{��el�x
Ü lm�Klms|vM�V{y�V{ � � × tKzmzm{ytK�B{2vMt P � - sutK{yq@�FO �]k=l�xyxyt × l�zmt.¡"� , tKzmzmtKzmtws|� Ú �_lmq"tKx 3 ��JKJ ¬ 3
��d!j�\�k�Y �¥��d!j�\�ke�nUC`id�� ¦�J�È � ¦ � ¬ NX¢K�

Ü �VtK�e�wtws : � Ü tKxy~Vzmzm{ � �   sEtK�Vtwq@�   �h� k=l�£��Kq@q|{   �7k�tK�el�}@l � 3 ��JKJ�¦ 3 r=xM�����
¬K� ¦ � ��J���J�N ¬ J

Ü {yx2�wt ��� , tK{y�Mxy{y�e��¡"�   sutK�Vtwq@�   � 3 ��JKJ�¦ 3 r.x����2�6¬K�K� � ¢ � ¬ N � �Ü {yx2�Klmsu��tK�¨~Mk��   sulml�� � ~e� - tws|�r�e�M~V}@l=I P � × tK�7lms|�M� ¡ P � : �Mx2q�
 × ��lmq tKx 3 ��JKJ � 3
� � ��� � {y� nVs|l�}|}�*5tK}|q@s|��).nB�� J�¦�J�È ¬K¬ J 1

Ü �el�xyx2l�� ��Pc  � - l�}@q �"ÙR3 ��JKJe� 3 r.x������6¬ ��� � �K¢ � NX¢�J��Ü ���x2q|tK� PR3 �g¢��K� 3 r=xM����� ��JKJ � �K� � NX�K�
Ü n lmsuvKl�xQk Ù �CO�lmsu�Vl �h� � l�{2su{�} / O���� �M��twq|}|~ Û � Ù �Mx2q|t , ¡"�Klmq�tKx 3 ��JKJ ¬ 3 �0� � � �o�(s���� �
�!¦ � � � � � NX¢i¦Ü q@l!4 l�� P�Ú � - tws|vKlms P ~V� × ��<�{2l � �h� , ~B}|�e�Kq�
m�Q�|¡ : � ��tK�ev � 3 ��JKJ ¬ 3 �0� � � �C� ¢KÈ � � � ¬ N
�KÈ

Ü q@lmsu� k�� Ú ��
 
�{ � � Ü q|tK�e� �KsE� Ü9P �0¡-�M}|twq|{ � � / �Mx��el�� - ��lmq tKx 3 ��JKJ�� t 3 �2dej�\;k�Y � � �
�g� ¬ � �K�K� ¬ NC¦ �

Ü q@lmsu� k�� , �KsEtK� ÛG× � × �M{yx P �h� × �M�V�e�Mx�x2� P �wk=t��Q{�} , �wlmq�tKx 3 ��JKJ�� � 3 �0� �	� �K� È�� � � ��N �r�Ü q@s|lm�Bx2�MtK�V}|��t P � - lms|vKlmsu�M�.~e� - su~V�V�Vlms / � : {y�e�KvM~el��e�%� P � / tK}u{y�evKlms   � , tK{y�V{2lmsE{nO 3
��JKJ�¦ 3 x�s � ��° UC`id���� ��°�\�k � ���(s���� � " � ¬ � � � ¬ ��N ¬K�

Ü 
m�K�K�Mx2�   � � - lms|vKlms|�M�D~e� / tK}|{y�evKlms   � �]l��B��tK�V� � � � l�<�xylm� �h��lmq tKx 3 ��JKJ�¦ 3 �0� � � �
�(s���� � � �K� � � � ��N ¬ ¦C¢Ú tK�VtK� �BtK~V� / � P �Q�V{ ��� - sutK�V�B~Vtwsu�V{   � Û x2�r{y} , � : tw�V�B{ytK�V�   �Vlmq�tKx 3 �g¢ � ¢ 3 �0� ��� �� ¬ ¦ � � ¢�N � ¬

Ú ��
 
�{ � ��¡-�M}utwq|{ � � Ù �M�V{y�V� , � - lms|vKlms|�M�«~V� - �KsuvMtK�V{ Ü �wlmqhtKx 3 ��JKJe� 3 �0� � � �C� ÈK� � ¦C��N � �
Ú s|l�{y}|q@lms Û � #�s|s|� ×�, � × �Vtwq�
�{yzE�esu{y}@q@�M~ Û � - tK~elms :�Û � P x2lcpetK�V�elms"k , �]lmq)tKx 3 ��JKJ�¦ 3
� � ��� � Èr�gÈ � �g� ¬ N ¬K�

#�l��Vt ��� Ú tw�wtK�VtK}|�V{ Ú � � �e�M~el / � Ú }|~esu~ Ú � Ü tw�wtK�e� , �;lmq0tKx 3 �g¢K¢�� 3 xRW�j�sX\&f2¬ ¢r� � �KÈKÈ�N
È��

#�l��Vt���� Ú tw�wtK�VtK}|�B{ Ú � � �V�M~el / � Ú }|~esu~ Ú � Ü tw�wtK�e� , �%lmq�tKx 3 �g¢K¢K¢ 3 �0� �
� �K� � � � È � È�N � �
#�l��Vt � � P �Q{2�MtK�ot , � Ø �;q|t �7� , {y�Mt�8@{ Ú�3 ��JKJ ¬ 3 �0� ��� �[� ¢�� � ���KÈ�NX¢�J��
O�{2vM�VtKx�{ × � - tK~elms :�Û � P xylcprtK�V�Vlms�k , � - sutK�V�eq
I Ù � / �KsE�V}|zu�Vl��7l�{2lms PÍÛ � Ü zu�V�Vl�{y�elms
k � �   twsu��{2s|l   �V3 ��JKJ�� 3 �0� ��� �n� ��J � � ��J � N�J�¢

O�{2vM�VtKx�{ × � - sutK�B�eq¥I Ù � Ü zE�V�el�{y�elms*k � � P �B�elmsu}@�M� Ü9: � : tK�|L���lmq�tKx 3 ��JKJ ¬ 3 �2dej�\;k�Y �	� �
�g� � � ��� � È�NX¢�JI tK�VvT~KL�� , tKxy�e�Kq@sut Ü �(¡��e�MtK�B}c~ Û � - s|��<�� , ~ � � k�lm� PA3 �Blmq�tKx 3 ��JKJ�¦ t 3 �2dej�\;k�Y ��� �
�g� � � �r� ¬ NX�K¢I tK�Vv§~�L ��¡��e�MtK�V}F~ Û � , tKxy�e�Kq@sEt Ü �0k�tg<�}@�M� Ü � Ü q@lmsu� k��'lmq tKx 3 ��JKJ�¦ � 3 �0� � � �
È�J�� � � �r��NX�i¦

I tK�Vv�~KL�� , tKxy�e�Kq@sut Ü �(¡��e�MtK�V}c~ Û � Ù �Ksu��tK� ×0PR3 ��JKJ�¦ z 3 �0� ��� � Èr�g� � � ��J�¢�N �g�
I lml��B��tK� k�I 3 �g¢��KÈ 3�� s(Wid�W�\T�2dej�\;k�Y[k$� ` �0nBn 3 �g� ¬ N ¬ ¢ 3.× tK� �Vsu{��evKl�� × tK�)�Bsu{y�evKl
#��V{y�Klmsu}|{2q � � sul�}|}

I l�{�}|}@�K�KnV� , × � Ú tK�VtK� �BtK~V� / k ��OhtK� Ü n�lm� �Vsu� l�zu� � � � Ø|Q k=l�xyx Ü � 3 ��JKJKJ 3 °0\;k�� �
�X° �;��� ¦�Je�g� � ��N �gÈ

IT{y�V�B�e�Ksu}@q0¡ PA3 ��JKJ ¬ 3 x|f!y �V��d!j ����f!h$� ¦ � � ¬K� � NXÈ �I �Mxy� × ��IT{y}@�Kq�
m�r{ ��� - �Ksuzu� P �*k=�Kl Ü � �"x2l�{��V�el�{y�esE{yzu� , � , l�{y}@l��V�el�{��7lms � 3 ��JKJ ¬ 3
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I �Ksu}|xylm� ,=P � : tw�B{ytK� P$× � - tK~elms :�Û � P x2lcpetK�V�elms�k , � / tK}|{y�evKlms   �hlmqotKx 3 ��JKJ�¦ 3
r=xM������¬K� � � �g���r��N � �

��tK�ev � � , ~V}|�e�Kq�
m�Q�t¡ : � - tws|vKlms P ~e� × ��<�{2l�� �h� Ü tK�B�elmsu} k - � Ü q@l!4�l�� P�Ú23 ��JKJ ¬ 3
�0� ��� �[� � � � � � � N ���

��~ � � Ú s|l��otK{y�el Üo3 ��JKJ�� 3 r.x����2�6¬K¬K� � ¢KÈ � N � È
��~VtK� : � Ù twsut��MtK�=¡ 3 ��JKJ�¦ 3 �0� ��� � Èr�g� � � �i¦iNX���£�tK�7�KsEtK�V{   � , {2vM�e�Mx�{ , � / tK}|{y�VvKlms   � - ~esuvB¡"�   {�tKzmzc�M�V{ ¡)�_lmq tKx 3 �g¢K¢K¢ 3 ��d!j�\�kKY �
�2dej�\;k��nUC`id���¬ ¦CÈ � � ¬ ��N � �£��el��Vv6I�� , {2�rx2l�}pO�~V� , tK{��V{2lmsu{�O�� / tK}u{y�evKlms   �c¡��M}|twq|{ � �-lmq tKx 3 ��JKJ�¦ 3 � � � � �
� �K� � � ¬ N � �
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: {2vM~es|l � �,k�{y}|q@su{2�B~eq|{y�M�V} �K�"}@�M�7l=<�l�xyxE).�Q�e��<�� lcprq@sutwvMtKxytKzcq|{�z�}|~Vs|�Klm�Q} �Q� SVU9W�Y[Z�\;W
*��Bxy~Vl 1 � ]�r=rt^?xAf�yzj?k�Y�*�vKs|lml�� 1 ��tK�B� l�twsExy{2lms ��{y}|}|{y�M�V}�*�s|l�� 1 {y� q|�el J 3 � NX� �Kl�O@B~rp
xy{y�o{2q��Klmsu}|~V}*}@�Mxy{y�"tK�VvMx2lK��´ �%nBx�tK�el 3�× {ysuzmx2l�� �e�Kq|}*�el��e�Kq@l�}u~es|�Klm�r}]q|�Vtwq�tws|l�zc�M� q|{2vM~e�M~V} 3
Û tKzE�9�K�-q|�el }u~es|�Klm�r} }|�V��<��9�VtK}�t sutK�VvKlo�K��@B~ep x�{y��{2q|}"tKzcsu�M}|} {2q|} }|�Mxy{y� tK�evMxylKm <0l
�Vt��Kl-vKl��elmsutKxyxy��}|�V��<�� q|�el-���M}@q�}@l��V}u{2q|{2�Kl0@B~rp xy{y��{2q 3�Ú �el��Klms|q|{yzmtKxB�e�Kq@q@l��oxy{��el0}u�e��<�}
q|�el)}|�Mxy{y� tK�evMx2l"�K��q|�el�<��e�Mx2l }@�Q� 3
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(a) (b)Chandra Deep Field−North XMM−Newton Lockman Hole

GOODS−N
HDF−N

: {2vM~Vs|l � � *5t 1ZÚ �el � 3 J , }�SVUXW�Y[Z�\;W k�lmlmn : {2l�x��9) Ù �Ksuq|�_�)q|�el �elmlmn�l�}@q¶SVUXW�Y[ZK\�W
�K� }@lms|�wtwq|{2�M� q@� �Btwq@l 3DÚ �V{�} {y�otwvKl,�BtK} ��lml��Tzc�M�V}@q@sE~Vzcq@l��T� su�M� J 3 � NX� �Kl�O *�sul�� 1 �
��NC¦ �Kl�O{*�vKs|lml�� 1 �rtK�V� ¦iN � �Kl�O *��Bxy~el 1 tK�VtwnVq|{2�Kl�x2�7}|��� �Kq|�el�� {y��twvKl�} 3~Ú �el'q�<0�����M}@q
nBs|�M��{y�el�� q s|l�� �V{É4_~V}@l nBtwq|zu�Vl�}�twsul�vMtKxyt�pr� vKs|�M~enB} �zmx�~V}@q@lmsu}T* - tK~Vlms lmq�tKx 3 ��JKJ�� t 1�3
Ú �el"s|lmvM{2�M�B}�zc���Klmsul��,� � q|�el / k : ) Ù * : lmsuvM~V}@�M�_��k�{yz|�r{y�V}@�M�#G IT{yxyxy{�tK��} ��JKJKJ 1 tK�V�
 ¿ØOØ k Ü ) Ù *   {yt���tKx�{y}|zc�Almq=tKx 3 ��JKJ�¦ 1 }|~es|�Klm�r}M<�{2q|� ��}��tws|l��M~eq|xy{��el�� tK�V�bxytw��l�x2l�� 3
Ú �V{y}ª>Vl�xy�A}|~e�Vq@l��V�B} � ¦K¦ � twsEzm��{y� u *�� È�J � q|�el }@�Mxy{�� tK�evMxyl=�K�*q|�el���~Bxyx , � �M� 1 �VtK�V�
� � ��J }@�M~Vsuzcl�} twsulA�elmq@l�zcq@l�� 3.P �BtwnVq@l�� ��s|�M� P x2lcpetK�V�elms lmq tKx 3 * ��JKJ ¬�� 1�3 *�� 1OÚ �el
�K� J �r}�]�r=rt^?xAf�yzj?k�Y �D�Qzu�Q��tK� / �Mx2lp>Vl�xy�]��q|�Vl �Vlmlmn l�}|q�]�r.rl^�x|f!yzj?kKY �K�B}@lms|�wti)
q|{y�M� q@� �Vtwq@l 3´Ú �V{y}�{y��twvKl �VtK}���lml��bzc�M�V}@q@su~Bzcq@l�����s|�M� J 3 � NX� �Kl�O*�s|l�� 1 � ��NC¦ 3 �A�Kl�O
*�vKsulml�� 1 �BtK�V� ¦ 3 � N ��J �Kl�O *��Bxy~el 1 {y��twvKl�} 3cÚ �V{y}0>Bl�xy� }|~e�Vq@l��V�B} � � �K� È twsuzm��{�� u �VtK�V�
���K� J }@�M~esuzcl�}�tws|l"�elmq@l�zcq@l�� 3 P �BtwnVq@l�� ��s|�M� / tK}|{y�evKlms|* ��JKJ�¦ 1�3
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: {2vM~es|l|¬ �2*5t 1$Ù ~V�)��lms��K�h}@�M~esuzcl�}m� �6* � �z1 � �Vsu{2vM� q@lms�q|�BtK��tovM{2�Kl��.@ ~rp � � �B���Ks�q|�Vl
J 3 � NX� �Kl�O�� tK�V� 3cÚ �Vl �BxytKz|� zm{2suzmxyl�}-tws|l"��s|�M� q|�el �Ra0�9��� �D�Qzu�Q��tK� / �Mxyl)}@q|~V�e�A�K�
/ tK}|{y�evKlms�lmq�tKx 3 * �g¢K¢�� 1 ��q|�Vl }@�Mxy{�� �BxytKzu� zm~es|�Kl {y} � s|�M� q|�el�SVUXW�Y[Z�\;W k�lmlmn : {2l�xy�B}
}@q|~V�V���K� - tK~elmsDlmq*tKx 3 * ��JKJ�¦ 1 �;tK�B� q|�el��e�Kq@q@l��)�BxytKzu�p5�> }|�(7's|lmvM{y�M�"}|�e��<�}_q|�elASVU9W�Y[Z�\;W
k=lmlmn : {2l�xy�9) Ù �Ks|q|�#@B~Vzcq|~Btwq|{2�M�,tK�VtKx2�r}|{y}�s|l�}|~Vx2q|}=�K� , {2�Mt�8|{zG   su{ �oq|�V}�* ��JKJ�� 1�3UÚ �Vl
�VtK}|�Vl��Azm~Vs|�Kl�}'}|�e��<C� ~V� ��lms'zc�M~V�;q|}����Ks Pc ´Ù *�s|l�� 1 �r�M�Vx2�oq	�Qn l � Pc ´Ù *��Bxy~Vl 1 �rtK�B�
}@q|tws|� ~esu}@q�tK�V� �e�Ksu��tKx�vMtKxyt�pe{2l�}F*�vKs|lml�� 1 ��s|�M� - tK~elms7lmq7tKx 3 * ��JKJ�¦ 1 tK�V� / tK}|{y�evKlms��
, {2�Mt�8@{�G Ü zE�V��{y�eq.* ��JKJ � 1�3 *�� 1 ��* � � 1 �Klmsu}|~B} � ���Ksoq|�Vl ��N � �Kl�O �BtK�B� 3 Ú �Vl
�BxytKzu� zm{2suzmx2l�}=tws|l�� su�M� q|�el+�2�}S�� �Dtws|vKl Ü �Q� Ü ~es|�Klm� }@q|~V�V� �K� #�l��Vt lmq�tKx 3 * �g¢K¢K¢ 1 �
q|�elA�BxytKzu� q@su{ytK�evMxyl�})tws|lA� su�M� q|�Vl × �Bt , � }@q|~V�V� �K���"{y� lmq�tKx 3 * ��JKJ�¦ 1 ��q|�VlA}@�Mx�{y�
�BxytKzu��zm~esu�Kl {�}���s|�M� q|�elDSVUXW�YoZ�\�W,k=lmlmn : {2l�xy�B}=}|q|~V�e� �K� - tK~Vlms lmq�tKx 3 * ��JKJ�¦ 1 ��tK�B�
q|�el �e�Kq@q@l��,�BxytKzu� 5�>B}|�n7os|lmvM{y�M�b}u�e��<�}=q|�ellSVUXW�YoZ�\�Wbk=lmlmn : {2l�xy�9) Ù �Ks|q|�=@B~Vzcq|~Vtwq|{y�M�
tK�VtKx2�r}|{y})s|l�}|~Vxyq|}"�K� , {2�Mt�8|{ G   su{ �oq|�V}�* ��JKJ�� 1�3 Ú �elA�VtK}|�el�� zm~es|�Kl�} }|�e��< �Q~V� ��lms
zc�M~V� q|}�� �Ks Pc ´Ù *�s|l�� 1 tK�V� }@q|tws|� ~esu}@q�tK�V� �e�Ksu��tKxQvMtKxyt�pe{2l�}�*�vKs|lml�� 1 ��s|�M� - tK~Vlms�lmq�tKx 3
* ��JKJ�¦ 1�3
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: {2vM~Vs|l ¦ � ��).�BtK�V�7��twvM�V{yq|~V�el0�Klmsu}|~V} J 3 � NX� �Kl�O¨@ ~rp ���Ks�lcpQq@sEtwvMtKxytKzcq|{yz�LM).sut��7}@�M~Vsuzcl�}
{�� q|�el × k : ) Ù *�q@su{ytK�VvMx2l�} 1 tK�V� × k : ) Ü *5}&�Q~Vtws|l�} 1�3�Ü �M~esuzcl�}�<�{yq|� s|l��V}u�V{2��q|}��K� J�N�J 3 �V�
J 3 � N � � ��NX� �MtK�V� ��NXÈ tws|l'}|�e��<�� tK}��r{2�Mx2lmqm�w�Bxy~VlK��vKsulml��_�MtK�V� s|l�� }@�Q� ���Mxy}m��s|l�}@n�l�zcq|{2�Kl�x2�
*5}|�Q� ���Mxe}|{ 
ml�}htKxy}|�"{y�Vzcs|l�tK}@l�<�{2q|��s|l��V}|�V{y� q 1�3~Ü ��tKxyxQ�Bx�tKz|� �e�Kq|}h{y�V�B{yzmtwq@l-}@�M~esuzcl�}z<�{2q|�9)
�M~Vq-}@n�l�zcq@s|�M}|zc�KnB{yz�sul��V}|�V{2��q|} 3�Ú �el"}|x�tK�;q@l��_�V�V�Kq@q@l�� xy{y�Vl�}0{��V�V{yzmtwq@l zc�M�V}@q|tK� q-�wtKxy~el�}��K�
xy�Kv[*�� 	 � ��� 1 meq|�el�s|l�}@n�l�zcq|{2�Kl�x2�Kv *�� 	 � ��� 1 ��tKxy~Vl�}0twsul�x�tw� l�xyl�� 3�Ù �Kq@l q|�el��Vs|�MtK�AsutK�VvKl��K�
�KnBq|{yzmtKx �otwvM�V{2q|~V�el�}�twq��5tK{y� q LM).sut���@B~rprl�}�tK�V� q|�Vtwq�t x�tws|vKl���sutKzcq|{2�M�A�K�_q|�el=�KnVq|{yzmtKxyxy�
�5tK{y� q�Lc).sEt�� }@�M~esuzcl�}�xytKz|� }@n�l�zcq@s|�M}|zc�Kn {yz s|l��V}u�V{2��q|} 3



�������D�z	 ��������������������M�2����e #"�$K�%��& ©' �K¢

0.139

0.752

1.355 0.089

0.968

0.474

0.518

0.665

2.75p 0.905

0.474

0.475 0.476
0.557

0.321 3.479

0.96p

1.050
0.089

1.70p

0.454

0.960

AGN − XBONG

Norm. gal.

Starburst

Starburst

AGN − XBONG

AGN − XBONG

Norm. gal.

AGN − opt. faint

Starburst

AGN

AGN − FR I radio gal.

Norm. gal.
Off−nuc.

Norm. gal.

AGN − Ty 1, obs.

AGN − Ty 1, unobs.

AGN − opt. faint

AGN − opt. faint

AGN − opt. faint

AGN − opt. faint

3.064

2.28p

0.665

0.456
Starburst

AGN − Ty 2

1.216
AGN − Ty 1, unobs.

AGN − opt. faint
1.65p

AGN − XBONG
0.773

1.82p

AGN − opt. faint
1.69p

3.193
AGN − Ty 1, unobs.

0.438
Starburst

Starburst
0.414

1.53p

4.29p

1.309
AGN − XBONG

AGN − XBONG

(a) (b)
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