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K<M9./H-.	H-� NOI�PQ.<n�.!1@Nj.!"g�i� �!��Pr�-./P ��"-�Q1@��H!�#�V1@Na��� �9./[ 24�Q"-M "-M9.	I��-1�Ir.!�-"-�Q./H�1�W�"-M9.	|G�Q.!2 WÌ���V"g1�� ± ���Gl���"-�Q1@� ¹ ; ¶ �
��P PQ1�2��Gl�� �-Ëc./Hg"-� NZ��"g./H<1�Wt|G�Q.!2�W����V"g1���H	� ��"-M9.Y0,� ��1@HgIr./��NO1G[9./P¦q
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�{�Qn9q � q � ���Q.!2 W����V"g1��,n�.!1@Nj.!"g��� ./H�W�1�� ¹3¶ Ir.!�-Ir./��[�� �!l�Pm���t� �������Q"g.,I�P ��"g./H�24�Q"-MZ�Y�V1@NONj1@�Z./[9n�. ± PQ.!Wu" ¶ ����[
; ¶ �V1@�'�9� ��P�I)������P PQ./Pr[�� H-ËGH ± ��� n@MÏ" ¶ q

x ]	��] � vu: � $ 6�F�8 �)% � ��6 ( �  �:
S,I���./Hg./�Ï"	"-M9.Y|R�Q.!2 W����V"g1��iH4S<l�H-./[�W�1����V1@P Pm� NO��"g1��	P ./��H<n��-1@l�I ¹ ��H�����.V�R��NjI)PQ.Y1�W�"-M9.a|G� .!2�WÌ���V"g1��

./Hg"-� NZ��"g./H�NZ��[9.	W�1���"-M9.�0,� ��1@HgIr./�4Nj1R[9./P�q�K<M9. ���91G[�.	� H�"-M9.	"g1�I�1�W&�V1@PmP � NO��"g1��,PQ./��H�n��-1@l9I ¹o± �91R[9. ¹ #��
� �c�{�Qn@l9�-. 4@¶ q�K<M9. 	j�91R[9./H�����.�"-M�.�0,� �91@H-IJ./�4./PQ./Nj./�#"-H ± H-M91�24� �m� �{�Qn@l9��. �@¶ M����9n@� ��no���r13|�.L�V1@P Pm� NO��"g1��
PQ./��H,n���1@l9I ¹ q

�{�Qn9q � q � 0��m�91@HgIr./�~�V1@P P � NO��"g1��aPQ./��H ¹ H-� "-HL�r./PQ132 "-M9. � ���9.!�LH-l9I�IJ1���"�I)P ��"g.��&"-M9.ZWu1@P [ NZ�Q�-�-1��/������[ "-M9.
��PQ"g.!�<�iM����9n�.!� ± NO���-Ë�./[��m����P ���-Ë ¶ q

K4M9.kPQ./��Hs�91R[9.kM���H4�O�!�Q���!l�Pm���<H-l9�-WÌ���V.Y���-./� ¯ ¬ ­ ? � ?@= � N µ ± � ­ ? � ¹ N ¶ ����[��V1@�#|�./���Q./�#"-PQ>7NO��"-��M�H
"-M9.Z�V1@�'�9� ��P�I�������P PQ./P�[�� HgËfn�.!1@Nj.!"g�->�q7�91��o.V�R��NjI)PQ.��&"-M9.ZWu1@P [ NO�Q�-�-1��k[��Q�-./�V"-PQ>f���J1�|�.c�V1@PmP � NO��"g1��YP ./��H ¹
M���H�����.V�r./�V"-�Q|�.j����[�� l�H 	�
 ? � ¹ N7qLS<./Hg"-�mNO��"g.j"-M9.oWu1@P [�NO� �-�-1��	�mH ¸ 
 ? � ; � N ���r13|�.j�V1@P P �mNO��"g1��LPQ./��H

�



¹ q�K<MGl�Hs./�Gl���"-�Q1@��H ¹ � Í ¹ � n@� |�. � ­ 4 � ; � ����[�Ô ¬ÖÕ ­ ? � ¹ ; q,0�./�!��l�Hg.Y"-M�.Y�V./�Ï"g�i��PEWu1@Pm[�NO�Q�-��1��<H-�Q"-H,1�� "g1
1@�9.YH�� [9.�1�W��V1@P P � NO��"g1��<P ./��H ¹ ��S,./Hg"-� NO��"g.a�Q"-H,|G� .!2×W����V"g1��	"g1Z�r.LM���PQWt"-M���"<1�Wt"-M9.k���iHg",Wu1@P [�NO�Q�-�-1��3q

K4M9.!�-.a�mH4�91cH-� NjI�P .L�-./P ��"-�Q1@��"g1cl�Hg.YW�1��	"-M�.Y��PQ"g.!����M�����n�.!��n�.!1@NO.!"g�->���Hg1ZSs"-l�����"g1�Hg1@P �m[����9n@PQ./H	"g1
./Hg"-� NZ��"g.a"-M9.a|G� .!2yWÌ���V"g1���H!q�K<M9.k��P "g.!�4����� PmH4���-. ? q ? � N 24� [�.Y����[�H-"g����[�[�PQ.a�V1@P P � NO��"g1���PQ./��H ¹ ��I�I��-1/�9��Í
NO��"g./PQ> ? q ¹ N ���r13|�.�"-M9.�PQ./��HpH-l��-W����V.�q È � NjI�PQ.,��� n@MÏ"p"g�i� ���9n@PQ./HpH�M9132 "-M���"��)PQ"g.!�p����� PmHpH-l9��"g./��[j"-M9.	����n@PQ./H
= � ��� 
 � �2:��O± 2	M9.!�-.�
O� H4Nj./��H-l9�-./[�Wu�-1@N "-M9.Y�91��iNO��P ¶ W��-1@N "-M9.Y�V./�#"g.!��1�Wt"-M�.YPQ./��H!q�K<M9.kHg1@P �m[7���9n@PQ.
1�Wt"-M�� HsHg"g��� I����-1@l���[7�jM9./NZ� HgI�M9.!��.�� H�� ­ ; � �V1@H = � �,´ ; � �V1@H �2:��4­ ? � ¹ � ; � q�K<M#l�H,"-M9.k|R�Q.!2�W����V"g1���� H
? q ¹ � ��S,HgI�Pm�Q","-M�� Hs� �#"g1OÔ ¬ÖÕ ­ ? � ? 4 W�1��<./���iM������ P¦q

K4M9.	�)PQ"g.!��M�1@l�H-� �9n ± "-M���"<M91@P [�H�"-M9.���PQ"g.!��H ¶ ��P Hg1~H-�Q"-H,��[�
-���V./�#"�"g1j�V1@P Pm� NO��"g1��,PQ./��H ¹ qpK<M9.�n�.!1@Nj.!"g�->
1�W�"-M�� H�H-�Q"-l���"-� 1@����1@l9n@M�PQ>�NZ��"-��M9./HY"-M9.~IJ.!��IJ./��[�� �!l�P ���	I�P ��"g./H�24� "-Mf�7�V1@NZNj1@� ./[9n�.�qoS4"-��Ë�.O"-M�.j��PQ"g.!�
M91@l�H�� �9n<"g1��r. 	 ­ ? � ; N}M��Qn@MY����[o��[�� H-"-�����V. � ­ ? � ; NyW��-1@Ny"-M9.,�V./�Ï"g.!��1�W��V1@PmP � NO��"g1��{PQ./��H ¹ q����Gl���"-�Q1@�
¹ = >R�Q./P [�Hs�~|R�Q.!2×WÌ���V"g1��41�W ? q ; : q�S�"-M9./��H-l9��"g�����V"4"-M�� H,|R�Q.!2×WÌ���V"g1��4W��-1@N "-M9.L|R�Q.!2×WÌ���V"g1��41�W{"-M9.�� ­ ? � ¹
N �9.V�R"L"g17"-M9.OM91@l�H�� �9n9� ? q = 4 qjK<M9.~�-./NO��� ��� �9nc|G�Q.!2}WÌ���V"g1��a� H�"-M���"k[�l9.~"g17"-M9.�� ­ ? � ¹ N 1��EHg.!"LW��-1@N
"-M9.YM�1@l�H-� �9n9�9Ô ¬ÖÕ 
 ? � ? : q

K4M9.k� ���9.!�<H�l9I�Ir1��-",I�P ��"g.Y�mHs2�./PmP�NO��"-��M�./[�"g1Z"-M�.Y�V1@�'�R�m��P�I�������PmPQ./PE[�� HgË n�.!1@Nj.!"g�->�qsK<M9.
	 ­ ? � # N
I�P ��"g.jH-� "-H ¸�­ ? � = � N ���r1�|�.O�V1@P P � NO��"g1��LPQ./��H ¹ "g1�n@�Q|�. � ­ �2: ����[�Ô ¬ÖÕ ­ ? � � � qoS	H-l���"g�����V"�"-M9. ? q ¹�4
|R�Q.!2×WÌ���V"g1��	1�W{"-M9.kW�1@P [�NZ�Q�-�-1���Hs����[7"-M9. ? q ¹ # |G� .!2×W����V"g1���1�W{"-M9.k��P "g.!�<����� P H,"g1 ����[�"-M���" ? q � ? �-./NZ��� ��H
W�1��j"-M9.�� ���9.!�jH-l�I�Ir1��-"YI�Pm��"g.�q K<M�.c�)PQ"g.!�OM91@l�H-�m�9nfH�M91@l�P [ �91�"~��PQ1R�-Ë � H-�Qn@��� ���!���Ï"~|R�Q.!2 1�W	"-M�.�� ���9.!�
H-l9I�IJ1���"�I�P ��"g.�qpK<M9.�� ���9.!��H-l9I�Ir1��-"pI)P ��"g.	� H�Nj1R[9./PQ./[O2	�Q"-MZNO�m[�[�PQ.s����[ ./[9n�.��91G[�./H!�#����[cHg1aSp��H-H-�Qn@� "-M9.
NO� [�[�PQ.��91G[�.kÔ ¬ÖÕ ­ ? � ; � ����[7"-M�.L./[9n�.Y�91R[9.kÔ ¬ Õ ­ ? � ¹ � q

Kt��0�ÇX� ;���Q.!2������V"g1���.V�R��NOI�PQ.

	O�91R[9. Ô ¬ÖÕ
�91@P [�NZ�Q�-�-1�� ? q ¹ ;
� ./�#"g.!�<Wu1@Pm[�NO�Q�-��1�� ? q ? #
; �{� PQ"g.!�4�iM����9n�.!�4�i��� P H ? q ¹ #
�{� PQ"g.!�<��M����9n�.!�	M91@l�H-� �9n ? q ? :
S¨���9.!�<H-l9I�Ir1��-"�I�P ��"g. ? q � ?

­k­k­
"g1�"-��P�T ? q 4 =

Sr��H-H-� n@�k�s"g1�"-��P@|R�Q.!2 WÌ���V"g1��X1�W ? q 4 = "g1	"-M9.p�V1@P P �mNO��"g1��&PQ./��H ¹ �91G[�.�� ? q ¹�� H�M91��-"E1�WR"-M9.�WÌl�P P�M9./NO�mHgI�M9.!�-.�q
Kt����PQ. ; H-l�NONZ�����Q�!./H�"-M9. �-./H�l�PQ"-H!q K<M9.�"g1�"-��PL|R�Q.!2 W����V"g1��fH-M91@l�Pm[ ./�Gl���P ¹ �QWY"-M9. |G� .!2 W����V"g1���H����-.
Ir.!�-W�./�V"-PQ>����!�V1@l��#"g./[ Wu1��/qjS�[91��91�"a��H-H-�Qn@������[�� ��"-�Q|�.OP � ��ËGH�"g1��91R[9./H�24� "-M�|G�Q.!2 W����V"g1���HaPQ./H-H�"-M���� ? q ? �
W�1��o�V1@NjI)l9"-��"-�Q1@����P�.!ÒZ�!�Q./���V>�q��91��~.V�R��NjI)PQ.��{����[�� ��"-�Q|�.cP � �9ËRHL�r.!"Å2�.!./� "-M9. �V1@PmP � NO��"g1��oPQ./��H ¹ ����[ "-M9.
� ��[��Q|G�m[�l���P�n��i��I�M��Q"g.L.!Ir1/�R>�Hg"g��l9"-H<����.Y�Qn@�91��-./[�q
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K4M9.Y0,� �91@HgIr./�L|R�Q.!2 W����V"g1���./Hg"-�mNO��"g./H	����.a����H-./[�1@�fM�����[��Gl�Na�r.!��H!����l�"<"-M9.!>����-.a1@��PQ>�./Hg"-� NZ��"g./H!q

Sº��[��Q|R� [�l���PR|R�Q.!2 WÌ���V"g1���HsNO�/> �r.	1��f�#> � ? � 1�� ¹ ?�? � q��41�2�.!|�.!�/�)"-M9.�H-l�N "g1�"-��Pr|G� .!2 WÌ���V"g1��<W�1��,�~�91R[9.

#



l�H-l���P PQ>7WÌ��P P HL�9./��� ¹ qjK<M��mH��mNjI�P �Q./H	"-M9.~"g1�"-��Pp�i��[�� ��"-�Q|�.~��lR��� H��V1��-�-./�V"!�t��l9"��91@� Hg>�1@�h�7�91R[9.VÍ¦�G>ÏÍÅ�91R[9.
����H-�mH!q

K4M9.~|G�Q.!2 WÌ���V"g1��Y� �����!�!l9�����V>�� H�H-�Qn@���Q�)�!���Ï"�"g17"-M9.OM9./��"L"g�i����HgW�.!�k�!��P �!l�P ��"-�Q1@��HL��"L"-M9.jWu.!2 Ir.!���V./�#"
PQ.!|�./P�q��4��[�� ��"-�Q1@�����!�V1@l��Ï"-H�W�1��L��I�I��-13�R� NZ��"g./PQ> ; � � 1�Wp"-M9.~M9./��"���132 1@�f.V�GIr1@Hg./[f�91R[9./H ± W�1���"-M9.o"g./N~Í
Ir.!����"-l9�-.c[����r.!�-./���V./HoW�1@l���[ �m� "-M9.�0,� �91@HgIr./� Nj1G[�./P ¶ q�Sº� "-M9.c���r1�|�.7.V�R��NjI)PQ.��{"-M9.c�V1@PmP � NO��"g1��jPQ./��H ¹
�91R[9.k.V�RIr.!���Q./���V./H	1@���ZIr./��Ë 4 q � + 1�Wp�V1@��[�l��V"-�Q1@�E� = q � + 1�Wp�V1@�Ï|�./�V"-�Q1@���r����[ � q ;Z+ 1�Wp����[��m��"-�Q1@�Eq,SÓW
� |G�Q.!2yW����V"g1���1�W ? q ; � H	��M����9n�./[f�G> ? q ¹7±�� ? � ¶ �r"-M9.aM9./��"���1�2y1@�f"-M9.o�91G[�.k24� P P&��M����9n�.o�G> ? q � + ��"g"-H/�
1�� ; q � � 1�W�"-M9.Y"g1�"-��PtM�./��"4��1�2kq,SÓW���P PE|R�Q.!2yW����V"g1���H�W�1��4"-M9.o�V1@P P � NZ��"g1��4PQ./��H ¹ �91R[9.k���-.oHg>GH-"g./NO��"-� �!��P PQ>
; "-� NO./Hs"g1#1 P ���-n�.���"-M9.L"g1�"-��PXM9./��"<��1�2�24�mP P��r. ; q ¹ + ��1�� � ¹ ? � ��"g1G1ZP ���-n�.�q

� ] �Y����` � �c� � _ � ���fA ^ A � ^ � ^'^�^~� b 5 � �4A

� �����Q"g.7[����r.!�-./���V.�Nj1R[9./P,W�1�� �h�V1@NOI�P � �!��"g./[ H->GHg"g./N P �QË�.7"-M9.�0��m�91@HgIr./�7HgIr./�V"g�-1�n�����I�M �-./�#l��Q�-./H
MGl���[9�-./[�H�1�W{�91R[9./H!�R24�Q"-M�./���iM��91R[9.��V1@���9./�V"g./[��V1@��[�l��V"-�Q|�./PQ>����V1@�#|�./�V"-�Q|�./PQ>��J����[�����[��m��"-�Q|�./PQ>Z"g1O[�1��!./��H
1�W�1�"-M9.!���91R[9./H!q + ���Q"-� ��nO1@l9"4"-M�.aM9./��"�"g������HgW�.!�4./�Gl���"-�Q1@��H<W�1���H-l���M��c�V1@NjI�Pm� �!��"g./[�Hg>RHg"g./N � H4[��QÒZ�!l�PQ"!q
K<MGl�HkSL"-l���� "g1����/|R� [ 0�1�>G[ �ÖHoK4M9.!��NO��P��	����P >GH-�mHY�k�Q"aS-S-S ± M9.!�-./��W�"g.!�jKX��� ¶ Hg1�Wu"Ó2�����.�����I��-1�Wu./H�H-�Q1@����P
M9./��"~"g������H-Wu.!�~I��-1�n��i��N7qhKX��� �!��P �!l�Pm��"g./H~"-M9.7M9./��"~"g������HgW�.!�~./�#l���"-� 1@��HoWu1��O�f����� "g. [����r.!�-./���V.�Nj1R[9./P
HgIr./�!�Q��./[�� �7�~"g.V�R"4� ��I�l9"���PQ.�q�K<M9.LIr132�.!�<1�W{KX��� � H,"-M���"	�Q"s��P PQ132	Hsl�Hs"g1OH-� NOI�PQ>Z�iM����9n�.Y����[���.VÍ¦��l��7�
�V1@NjI�Pm� �!��"g./[�Nj1R[9./Pr24�Q"-M7[����J.!��./�Ï"<��H-H�l�NjI�"-�Q1@��Hs����[7�r1@l���[�����>Z�V1@��[��Q"-� 1@��H!q

�	I�Ir./��[��Q�Z�y1@l�"-P � �9./H,"-M9.L1���n@�����Q�/��"-�Q1@������[�Hg>R�Ï"-�'�71�W{�OKt�	� �m�9I�l9",��PQ.�q
Sk�V��./��"g.c"-M��-.!.cNZ� 
º1��~KX��� Nj1R[9./P H!Tj��P 132sÍ¦�-./H-1@P l9"-�Q1@� P l�NjI Nj1G[�./Pp1�W<"-M9.c./�#"-�Q�-. 0,� ��1@HgIr./�ZHg>RHºÍ

"g./N7������[ M��Qn@MRÍ¦�-./Hg1@Pml9"-�Q1@� Nj1G[�./P HY1�W	"-M9.��V1@P P � NO��"g1��j����[ ��P "g.!�~�iM����9n�.!�/q ��1@Hg"j1�W4"-M9.7M9./��"~"g������HgW�.!�
�V1@���!P l�H-�Q1@��H��V1@Nj.jW��-1@N "-M9.~n�./�9.!�i��Pp0,� �91@HgIr./�~Nj1R[9./P��E����[ Hg17S�Wu1R�!l�H�1@��"-M���"kNO1G[9./P¦qaK<M9.~W�1@P PQ1�24� �9n
Hg./�V"-�Q1@��HZ[9./H-�V�i�Q�r.7"-M9.�[���"-� "-M9.�NO1G[9./PmHO���-.��)��Hg./[ 1@� ����[*M91�2 "-M�.�Nj1R[9./P HO���-.f�V1@��Hg"g��l��V"g./[Eq�K<M9.
n�./�9.!����P&0��m�91@HgIr./�LNj1R[9./Pr�-./H-l�P "-Hs���-.kI��-./H-./�Ï"g./[��m��"-M9.Y�9.V�R"4Nj./Nj19q

� ]�\�] � :GF��X6 w vuFÏ6  �� b � 8�v�F@6  ���6 wX�*�Lw�� v %��JwX( : w 836  �5769836

K4M9.j0��m�91@HgIr./�~Hg"g��l��V"-l9�i��P�[9./H-�Qn@��2,��HLI��-1�|G�m[9./[f�#> Ð ����Ë�0,���-�r.!���mH��m� È .!I�"g./Na�J.!� ;�?�?�? q �	.!"-���mPQ./[
Nj1R[9./P H{.V�9� Hg"�W�1���.!|�.!�->j�V1@NjIr1@�9./�#"p.V�R�V.!I�"pWu1���"-M9.<[9.!2,���/�@n�����"-� ��nk��M����9n�.!�3�#H-MGl9"g"g.!�/�G����[j�V1@M9.!�-./�#"p���r.!�
��H-Hg./Na��PQ>�q

K4M9.Y0,� �91@HgIr./��1�I�"-�m�!��PX[���"-�Z2���H	I��-1�|G�m[9./[7�G>������f���������m�!���Ï"�� � È .!I�"g./Na�r.!� ;�?�?�? q4K4M9.Y0,� �91@HgIr./�
�V1@P P �mNO��"g1��L����[ �!��Nj.!���7���-.~�-.!W������V"-�Q|�.O[�./H-�Qn@��H�NO��[9.~1�W = PQ./��H�n��-1@l9I�H�./���iMEq~����"g.!��� ��P{I��-1�Ir.!�-"-�Q./H����-.
"-����l�Pm��"g./[j� �o"-M9.	��I�"-� �!H{Nj./NO1 �Ïn@P ��H-H�� �9W�1���NO��"-�Q1@�o2,��H{1���"-��� �9./[~W��-1@N ��M����i�R�Ï����[~"-M9. � ��� µ ����[~
�� � P
[���"-�j2,��H<1���"-��� �9./[7W��-1@N ��I�"g1�|'����q

K4M9.4Hg"g��l��V"-l9����P�NZ��"g.!��� ��P)I��-1�Ir.!�-"-�Q./H�l�Hg./[Z�m�O"-M9.�0��m�91@HgIr./�4Nj1R[9./P H����-.�Pm� Hg"g./[Z�m�OKX���)PQ. = q�Sp��H-H�l�Nj.
��P l�NO� �Gl�N # ? #R¹ Wu1�� "-M9.�Hg"g�il��V"-l9����P<NZ��"g.!��� ��P<"-M��-1@l9n@M91@l9" 0��m�91@HgIr./��q K<M�.�.V�R�V.!I�"-�Q1@��Hc���-.�"-M9.fHg"g.!./P
Nj1@l��#"-� �9n �����9n�.���Nj1�"g1���H!������[ Nj1�"g1��7����� P H/q K<M�.fHg"g�il9"-H����-.�n��i��I�M��Q"g.VÍ¦.!Ir1/�R>���Wu1���24M��m��M SZl�Hg.f"-M9.
� Hg1�"g��1�I�� �~�V1@��[�l��V"-� |G�Q"Ó> ®�­ = # + N Ñ ³ � Ñ ³ ± "-M�.O�V1@��[�l��V"-�Q|R�Q"Ó>��V1@l�P [��r.o"-M9�-.!.j"-� NO./H�n��-./��"g.!�a�QW��91@�RÍ
� Hg1�"g��1�I�� � ¶ q�S,��H-H-l�Nj.k����.V�G"g.!�i�Q1��4� ��H�l�P ��"-�Q1@�c1�W = � ���iM7l9�-.!"-M����9.YWu1@��N 2	�Q"-M7� ¹ NON �	P l�NO� �Gl�NzH-ËG� ��q

�



È "g.!I�Ir.!�~NO1�"g1��OI��-1�Ir.!�-"-�Q./H~���-.71���"-��� �9./[ W��-1@N �!��"-��PQ1�n@HOI��-13|R� [9./[ �G> KX1@N�����l9�-1@��q So"-��Ë�.�"-M9.
NO�'�9� Nol�N 1@l�"gI�l9"�1�W���H-�Q�!. ;�= Nj1�"g1��L"g1��r. ¹ # + ��"g"-H!qa�	�V"-l���PtIr132�.!�L1@l9"gI�l�"424� PmP��r.a[9.!"g.!�iNO� �9./[��#>
� ��[��Q|G�m[�l���P�l�H���n�.�q~�����h��������� �!���#"kHgIr./�!�Q��./H�Nj1�"g1��o���V"-l���"-�Q1@� "-� NO./HL����[�"Å>GI�� �!��P{1���H-.!�-|G�m�9n7Hg./�#l�./���V./H
��"4M#"g"gI�T����'�VWÌ�'Í¦2<2<2��'NONa"-���'NONa"-����24l������ �91���./PQ./��qÖM#"-NOP�q

�f��Ky[91@NO.k"g./NjIr.!����"-l9�-./H42�.!��.aNj./��H-l��-./[�� �����3> ;�?�? ¹ ����[�I��-1�|G�m[9./[7�G> È "g.!|�. + ./Hg"��r"-M9.a[���"-�
� H{I���./Hg./�Ï"g./[Z� �~"-M9.	�f��K*�	1@NO.4K&./NOIJ.!�i��"-l9�-.<Nj./Nj19q �gK�>#I)� �!��P �k�f��K [91@Nj.s"g./NjIr.!����"-l9��.s|'�����m��"-�Q1@��H
���-.
	 = �
� 1�|�.!� ; � M91@l9��H!q �g�p�G"g��./Nj.��c"g./NjIr.!����"-l9�-.a|'�����m��"-�Q1@��H����-.�	 ¹ ? � � 1�|�.!� 4 M91@l9�iH!q4K<M9.oNj1R[9./P H
l�Hg.7"-M�./Hg.7"g./NjIr.!����"-l9�-./HZ��Hj�r1@l���[����-> �V1@��[��Q"-�Q1@��H!q ���Q�jI���1�IJ.!��"-�Q./H~���-.7Wu1�� ���Q�O��" ; � � � ��" ; � ?�? N
./PQ.!|���"-�Q1@� ± MÏ"g"gI&T�����2<2<2kqÖ��P NZ�RqÖ�9����19q ./[�l��'NO./Nj1@H
�'M#"-NOP�ÍÅNj./Nj1@H��'��P NO� ;�?@= �'Nj./Nj1 ;�?@= qÖM#"�NOP ¶ q K<M9.7����K
1�Ir.!����"g./H4�m�7�����/|�.!����n�.o24� ��[cH-IJ.!./[�1�W ¹ = 	 � NjI�M ± ��� PQ1@�9.����m��Hg"g��l�NO./�Ï"s[���"-������H-.a[91R�!l�Nj./�#"�� ¹�:�4@¶ q

Kt��0�ÇX� =
����"g.!��� ��PX�p�-1�Ir.!�-"-� ./H

����"g.!�i� ��P � ® Î
Ë#n N�Ñ 5 + N�Ñ ³ �~Ñ ³ Ð Ë#nRÑ ³ �~Ñ ³

�	Pml�NO� �Gl�N # ? #R¹ ; �G¹ = ¹ #�� : # ;
��¹ #ZÈ "-��� ��PQ./H-H ��� � ? ; � q : ��# ?
������I�M��Q"g.L�pIr1/�R> ¹�4 ?�? = # 4�� ?

4��.!"-M����9.LW�1@��N � ? ? q ?@; # ¹ ? ���
�	� � ± ; � � �j� ; � ?�? N ¶ ? q : � ? q ?@; � ¹ ?�? �

������M��91G[�.k� ��"-M9.Y0,� �91@H-IJ./�LNO1G[9./PE�mH<�V1@���9./�V"g./[��#>��V1@��[�l��V"-� |�.����V1@�Ï|�./�V"-� |�.��r����[7����[�� ��"-� |�. �g�V1@�RÍ
[�l��V"g1��iH ���oq � 1@��[�l��V"-�Q|�.�|���P l9./H�� ­�®R¯	°#·'¸ ����.k�!��P �!l�P ��"g./[��G>cH�l�NONO� ��na��[�
-���V./�Ï"	�91G[�./H
�9�V1@��[�l��V"-�Q|#Í
�Q"-�Q./Hs�m�7Hg.!���Q./H!T

¹
� ³��Lµ ­ ¹

� ³ � ¹
� µ ±º¹ #@¶

¹
� ³��Lµ ­ ¸s³i· ;

®9³-¯4° � ¸�µ/· ;
®Ïµ!¯4° ±º¹���¶

� 1@�#|�./�V"-�Q|�.<|���P l9./H�� ­�½�¯ ���-.<�!��P �!l�Pm��"g./[~Wu1���"-M9.s.V�RIr1@Hg./[jH-l9��W����V.<���-./� ¯ 1�WJ�L��1G[9.�q{�4��[�� ��"-�Q|�.s|���P l9./H
� ­�Ã�Â Ô ¬ÖÕ ¯ l�Hg.Y"-M9.YH-l9��W����V.Y����./� ¯ ����[���./�#l�� �-.k����./Hg"-�mNO��"g.k1�W�"-M9.k|R�Q.!2×WÌ���V"g1���Ô ¬ÖÕ q,K<M9.Y./NO� H-H-� |G�Q"Ó>
1�W{��P ����Ë I����m�Ï" Â�­ ? � : ; � Hs��H�H-l�Nj./[7W�1��4��P PEH-"g��l��V"-l9����PEH�l9�-WÌ���V./H!q

� ] x ] � � ��� ` : �/�  B 8�v �)w � v wX��� � :#F � �E� :! 
K4M9.p0,� �91@HgIr./��Nj1R[9./P��r1@l���[����->4�V1@��[�� "-�Q1@�k� HE�	H-� �9n@PQ.�: w�� v %��JwX( : w 8��91G[�.�qXK<M9.�./�#|R�Q�-1@��Nj./�#"&�91R[9.

M���HX� �9����� "g.tNO��H�H!qXS¨"&� H&�V1@�Ï|�./�V"-�Q|�./P >Y����[L����[�� ��"-�Q|�./PQ>��V1@���9./�V"g./[a"g1<"-M9.�"g1�I��'H�� [9.�������[L�r1�"g"g1@Ny� ��H-l�P ��"-�Q1@�
�91R[9./H!q�S<��H-H-l�NO.k"-M9.Y"g./P ./H-�V1�Ir.aNj1@l��#"-� �9nOH�l9�-WÌ���V.a� Hs"-M�.aH-��Nj.o��H4"-M�.Y./�#|G�Q��1@��Nj./�#"<"g./NjIr.!����"-l9�-.��J����[
�V1@��[�l��V"-�Q|�./PQ>��V1@����./�V"L"-M9.~./�Ï|R�Q�-1@��NO./�Ï"L�91R[9.o"g1c"-M�.~NO1@l��Ï"-�m�9n �)���9n�.j�91G[�.�qYK<M9.o./�Ï|R�Q�-1@��Nj./�Ï"L�91R[9.
"g./NjIr.!����"-l9��.�� H,HgIr./�!�Q��./[Z�G>Z�o"g./NjIr.!����"-l9�-.�|�.!��H-l�H,"-� Nj. ± K ��K ¶ ���-�i�/>�q�K4M9.	"g./NOIJ.!�i��"-l9�-./H,l�Hg./[�� � "-M9.
����Hg./Pm� �9.LNj1R[9./PE���-.a�f��Ky[91@Nj.L"g./NjIr.!����"-l��-./H<Nj./��H-l��-./[�� �����/> ;�?�? ¹�±¦È "g.!|�. + ./Hg" ¶ q

K4M9.	0,� �91@H-IJ./��Nj1R[9./Prv wX� B  �698�v �)w �mH�����1�Ë�./�c�m�Ï"g1j�a�J1�"g"g1@N I)���9./P��Ï"-M��-.!.LH-� [9.	I����9./P H!�R�a"g1�I7I����9./P��
����[�����./�#"g�������V.L24� ��[9132kq{K<M9.�����Hg./Pm� �9.�0��m�91@HgIr./�	NO1G[9./PJ��H-H-l�Nj./H = � ����Mc"-M��m�-ËZl9��.!"-M����9.�Wu1@��N I)���9./P H

4



24�Q"-M ¹ NON ��Pml�NO� �Gl�N H-ËG� ��H!q�K<M9.�./�Ï"g�i�����V.k24� ��[9132 M���H<�oIr./H-H-� NZ� Hg"-� � ; 4 � ����M7[�� ��Nj.!"g.!�<����[ ? q � � ����M
"-M�� ��ËG��./H-H!qYKX1�I��-1�Ir.!��PQ>���P P 132}Wu1��L"-M�.~Pm���-n�.~"g./NjIr.!����"-l9�-.on�����[��Q./�#"�"-M9�-1@l9n@Mf"-M9.j� ��H-l�P ��"-�Q1@���)"-M9.~W�1@��N
I����9./PmHY����[ ./�Ï"g�i�����V. 2	� ��[91�2z���-.�Nj1R[9./PQ./[h2	�Q"-Mh"-M9��.!. �91R[9./Hk./���iMEqh���9. ��1G[9.Z�-.!I��-./Hg./�#"-Ho"-M9. NZ��H-H
1�W�"-M9.aWu1@��N I����9./P&1��424� ��[9132k�)����[�"Ó2�1�NO��H-H-P ./H-H4�91R[9./H4�-.!I��-./Hg./�#"4"-M�.a� �#"g.!���Q1��4����[�.V�R"g.!���Q1���H-l9�-WÌ���V./H!q
��P PE1�"-M9.!���91R[9./H<� �7"-M�.a0,� �91@HgIr./�LNj1R[9./P��V1@��[�l��V"!�)�V1@�#|�./�V"!�r1��	�i��[�� ��"g.k"g1 "-M9.aNO��H�H-PQ./H-H<H�l9�-WÌ���V.Y�91R[9./H!�
24M��m��M�I��-1�|G�m[9.L"-M9.k�V1��-�-./�V"	"g./NjIr.!����"-l9�-./H<Wu1��<"-M�.k� ��H-l�Pm��"-�Q1@��H-l9�-WÌ���V./H!q

3 0

3 1

3 2
33

34

35

3 6

4 1

42

43

44

45

46

10

1 1

1 2
13

14

15

1 6

21

2 2

23

24

25

26

�{�Qn9q # q � ��I�"-� �!��Pr�r./���iM7�91G[�.kNO��I ± �V1��-.o�91G[�./Hs�91�"4P � H-"g./[�Wu1��4�!Pm�����Q"Å> ¶ ��n�./�9.!�i��P�0,� �91@HgIr./�LNj1R[9./P�q
SO��H�H-l�Nj.�"-M�. � � 8�v�F@6� C : w F � M���H = � ¹ # � ����M ��P l�NO�m�#l�N W����V.�H-M9.!.!"-Hc����[ � # �m����M ��P l�NO�m�#l�N

M91@�9.!>R�V1@Na���V1���.�q�K4M9.YWÌ���V.jH-M9.!.!"-H�����[f�V1��-.j���-.o[��Q|G�m[9./[�� �#"g1 = ����[��m��P&H-P �m�V./H ± 24� "-M�./[9n�./HL��"�� ³	­ ? � �
N7��� µO­ ? � 4 N7�t����[�� 5O­ ¹ � ? � N ¶ ����[h�m�Ï"g1 # ���9n@l�P ���aH-P � �V./H!�X��HYH-M91�24�h� � �t� n@l9�-. # q�K<M9.O�V1��-.cM���H
�V1@��[�l��V"-�Q|G� "Å> ®c­ � � � + N Ñ ³ � Ñ ³ ± 
	.!2<Ir1��-" ¶ qsSs�91�"g.o"-M���"4"g./NOIJ.!�i��"-l9�-.Yn��i��[��Q./�#"-H4���-.oNj1��-.a�Gl�� ��ËGP >
"g������H-Wu.!�-��./[��'�9� ��P PQ>��J"-M9�-1@l�n@M�"-M�.a1�I�"-�m�!��PX�r./���iME�J"-M����f����[�� ��P P >c1��L���9n@l�P ����PQ>���PQ1@��n "-M9.oWÌ���V.OH-M9.!.!"-H �
��"�PQ./��Hg"4W�1���"-M9.aH-� �!.Y1�W�"-M9.o�91G[�./H4�V1@��H-�m[9.!�-./[�M�.!�-.�q<K<M�� H4� H<�r./�!��l�Hg.a"-M9.a�V1���.o[9./��H-�Q"Å>7� H	[9132	���G>7"-M9.
H-��Nj.YW����V"g1�����H<"-M9.k�V1@��[�l��V"-�Q|R�Q"Å>�����[�Hg1j"-M�.Y�V1��-.k"-M9.!�iNO��P�[����El�H-� |G�Q"Ó>Z� H,"-M9.aH-��Nj.k��H<"-M�.LW����V.aI�P ��"g.�q

K4M9.46�v % � H�[��Q|G�m[9./[j� �#"g1 � |�1@P l�Nj./H��G>~"-M9.	0,� ��1@HgIr./�<HgIr./�V"g�-1�n�����I�M�q{�{�Qn@l��-. � H�M91324H�"-M9.	��� ���91R[9./H!T
¹3¶ ���Q���J./P 132}"-M9.o1�I�"-� �!��Pt�r./����ME� ; ¶ ���Q�����J1�|�.~"-M9.~1�I�"-� �!��Pt�r./����Mf����[��J./P 132}"-M9.~� ���9.!��H-l9I�Ir1��-"	I�P ��"g.��

:



= ¶ ���Q�����r1�|�.�"-M�.�� ���9.!��H-l�I�Ir1��-"�I�P ��"g.�����[ �J./P 132 "-M9.	./�#"g�������V.�24� ��[9132k�G����[ �#¶ ���Q�,���r13|�.�"-M9.�./�Ï"g�i�����V.
24� ��[9132 ����[*�r./PQ132 "-M�.�����K NO1@l��Ï"-�m�9nh�V1@�9.�q S¨� "-M�.�����Hg./P �m�9.7Nj1G[�./P���"-M�.��V1@�Ï|�./�V"-� 1@� �V1G.!ÒZ�!�Q./�#"
� ��H�� [9.7"-M9.�HgIr./�V"g�-1�n�����I�M � HcHg.!" "g1 ½y­ ; W�1��cH-"-� P P<���Q��� � ���*./���!P 1@Hg./[ �!�3|G� "Å>�q}K<M9.���� � .V�R"g.!���Q1��c"g1
"-M9.�H-IJ./�V"g��1�n�����I�M*�mHOH-� NjI)PQ> "-M9.�./�Ï|R�Q�-1@��Nj./�Ï"Z�J1@l���[����-> �91G[�.�q*Sj�!��P �!l�P ��"g.f��� .V�R"g.!���Q1��c�V1@�Ï|�./�V"-�Q1@�
�V1G.!ÒZ�!�Q./�#" ½×­ ¹�4 Wu1��c� Ir./H-H-� NO�mHg"-� � ;�? NjI�M ���Q�Z��132 ���-1@l���[ "-M9.��V>GP �m��[9��� �!��P�HgIr./�V"g�-1�n�����I)M ± S~l�Hg.
�-./P ��"-� 1@��H�Wu��1@N "-M9.�� �������3���	� ���
� � � ��� 
��
� � ���%
 �6��������� ��� � ��� � ¶ qcK4M9.O����K 1�Ir.!����"g./Hk�m� ���h�/|�.!����n�.
24� ��[cH-IJ.!./[�1�W ¹ = 	 � NjI�M ± ��� PQ1@�9. ¶ q

n o d e  1

n o d e  2

n o d e  3

n o d e  4

�{�Qn9q � q � �	�Q�<��1G[9./H/�9n�./�9.!����P�0,� �91@H-IJ./�LNO1G[9./P¦q
K4M9. ( � B w 8�v w���� 6 w�� : � HjNj1R[9./PQ./[ ��HO� H-� ��n@PQ.c��1G[9.�������[ "-M9.�"Å2�./PQ|�. ? q : # N PQ1@�9n ��% 6 � �Xvu83:

: � � ��� � 8 % B 8 � ���-.�I����Q�-./[�l9I�� �#"g1oH���� �91R[9./H!q�K<M9.�n�����I�M��Q"g.	.!Ir13�G>cHg"g��l9",�91R[9./H,�V1@���9./�V","-M9.LNj1@l��#"-� �9n
�����9n�.~"g1�./����M ��1G[9.~� ��"-M9.~1@l9"g.!����� �9n 1�W�"-M9.o1�I�"-� �!��Pt�r./����Mf"g1�I�WÌ���V.oI)P ��"g.�qLS4�91�"g.~"-M���"��r./�!��l�Hg.~"-M9.
Hg"g��l�"-H4M��3|�.o��./P ��"-�Q|�./PQ>7P ���-n�.oH-l9�-WÌ���V.a����./��H�����[�H-NO��PmP&�V�-1@H-HgÍÅHg./�V"-�Q1@����Pt���-./��H!�r�V1@�Ï|�./�V"-� 1@� ����[�����[�� ��"-�Q1@�
�!���-�->��/2,�/>��jH-�Qn@���Q�)�!���Ï"sW������V"-�Q1@�71�Wt"-M9.YM�./��"<��132y��PQ1@�9nO"-M9.kH-"g��l9"-H!q

K4M9.4v wXw : %a� BX�X� �)% 8 �  �6983: ± M9.!�-./��W�"g.!��S È � ¶ � H�Nj1R[9./PQ./[~24�Q"-Mj�Y�V./�Ï"g����P)�91R[9.<����[j"Ó2�1k./[�n�.4�91R[9./H!q
K<M9.�H-l9I�IJ1���"p��� �9n ± n�1@� �9nj���-1@l���[Z"-M9.��!�Q���!l�NjWu.!��./���V.	1�W&"-M9.�S È � ¶ � H,�oH-� �9n@P .	�91R[9.��R����[�� H��V1@���9./�V"g./[�"g1
"-M9.o1@l9"g.!�L��� ��nZ1�W�"-M�.a1�I�"-�m�!��PX�r./���iM��G>�H�����n�����I�M�� "g.a.!Ir1/�R>�Hg"g�il9"���1G[9./H/q�S	��H-H-l�Nj.~�c"-M�� �f��P l�NO�m�#l�N
H-M9��1@l�[Z.V�R"g./��[�H,W��-1@N "-M9.�S È � l9Ic"g1j"-M9.LNj1@l��#"-� �9no�����9n�.�qpK<M9.�F � �&: % : w 8�� C : % 6 �/� : ( C  ���Nj1@l��#"g./[
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1 6 1

160

1 6 3

162

158

50

1 0

30

1 6 4 1 6 5

1 6 6 1 6 7

1 6 8 1 6 9

1 7 0 1 7 1

1 7 2 1 7 3
1 7 4 1 7 5

1 7 6 1 7 8

1 7 7 1 7 9

246 244

247 245

243 242 241

240

250 248

251 249

252254

255 253

�{�Qn9q 4 q � 
41R[9.kNO��I�1�W{"-M9.k�V1@PmP � NO��"g1��4����[7�!��Nj.!���R��n�./��.!����P�0,� �91@HgIr./�LNj1R[9./P�q
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� � � � 
 ��� ���2����� ��� � ��� � � ����� �
K4M9.L�-./H-l�P "-H,1�WX"-M9.Yn�./�9.!����P�0,� �91@H-IJ./�LNO1G[9./PE����.kI��-./Hg./�#"g./[�� ��"-M�.kWu1@PmPQ1324�m�9njNj./Nj19q
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; � � H-NO��P PQ.!�Z����[�� ��Psn��i��[��Q./�#"-HZ� � P ./��Hjn��-1@l9I ; q�K<M9.�[9.!"-���mPQ./[ Nj1R[9./P<��P H-1h����[�H � ? � n��-./��"g.!�7�'�9� ��P
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