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bed¦ol�[h�^�Äx�3^]hjn�^�dzk�^Qold;¨¦��w[i�fsi[txfjX[n|v¤wxoL^�v�d[o{f�oxk]k]�[h�¬�X[^�d¦�zvgn�d[u«i�vgnpu0\�i°o{£��Q¡0o¢Äx^]�@fjo«wx^�+Md[^QfgXz^ 0�i{�zvjvgnpi0d +z��fg^�h
£¯olh�fgXz^�v�\_oLo{fjX[npd[u«o0�3^]hsi�fjn�old¹ªY¿��|v�oMt[fgXz^�i{�pu0olhgn�fgX[\ \�i�fjksXz^�v�npdFfg^]dMv�n�fgnp^�v²i{dzw¦i 	)�4��	���� n�dFfj^]dzvgn®f���k�olhghj^�k�fgnpo0dKnpv�\_ilwx^
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hj^�vg^]\ �[�pi0dzk�^�i{dMw)�zd[n®£¯olhg\ ��oxk]i0�¹wx^�£¯olhg\�i{fgnpo0dzv�i{fY^7i0ksX�n®fj^]hsi�fjn�old�i0dzw«fjXL�zv�npd)fjX[^
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'+�¤�L� \_n�dzn�\_np´]npd[u¦fgXz^#wxn|v�fsi{dzk]^-, 1 565 � �.'0/ "� � \)�/���<�/� 565 % §Ì±L^]^�£¯olh�^�Ä[i0\°�z��^
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W!i0�[��^��l­B��^�£¯^�hg^�dzk�^7v�i{dzw)n�\�i0u0^Qv�^]fjv��Mv�^7w«fjo°�z�[n��|w�fgXz^�wxn®Â@^]hj^]dFf�\_oxwx^]�|v]ª

i�\_oxwx^]�¤¬�n®fjX i�hj^�£¯^�hg^�dzk�^�np\_i0u0^;k]��oFv�^�h fjo�fgX[^;k]^]dFfghjo0n|w o{£�o0�[h«vg^�f7ª bedFfg�[n�fgnp¡0^����ltTfjX[npv#v�X[ol�[�|w hj^�w[�zk�^�fgXz^¦\°^7i{d
hj^]ulnpv�fghsi�fjn�old#^]hjhjo0h�i{dzw)�[hjo�¡Lnpwx^�i°d[^]¬ \_oxwx^]� U _Ák]��oFv�^�hYfgo°fgXz^�fgX[^�o0hj^�fgn|k]i0�¹v�ol���[fgnpo0d¹ª
bed�fgXz^�d[^�ÄLf¤vg^�k�fgnpo0dK¬�^�¬�np���¾£¯�[hgfgX[^�h¤v�fj�zwx�#fgX[n|v�k�oldL¡0^]hju0^�dzk�^�¬�n�fgX¦hj^�vg�M^7kmfYfgo_fjX[^�ksX[olnpk]^�o0£!fjX[^�hj^�£¯^�hg^�dzk�^�np\_i0u0^� � i{dMw«fjX[^QdL�[\��3^]h�o0£!n�fg^�hji{fgnpo0dzvYd[^�^�wx^7w«fjo«i0ksX[np^]¡l^�k]o0dL¡0^�hgul^]dzk]^0ª
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ôpÐ�÷ = ñ�ÜmØRÜmÖ¢ÐsÒxÞÌÒ¼Ñ¼ñ�Ô5Üsâ	��
 E Ù ô�ö{÷ = ñ�ÜmØ.ÜmÖ�ÐsÒxÞRÒ¼Ñ¼ñ�Ô�Üsâ���
 H Ù
*�n�ul�[hj^�`z­Ek�olhgoldzi{�@v��pn|k�^�v$£¯hjo0\ fgX[^�f�¬$o_hg^]£¯^]hj^]dzk]^�np\�i{ul^�vO� �#E i{dMw � �>H hj^�vg�3^�kmfjn�¡l^]�p�0ª

WYX[^ \_^�fgXzoLw npv¤fg^7v�fj^�w �F�Kk�ol\_�[�xfgnpd[u)£¯o0�[h²\_oLw[^]�|v¤�zvgnpd[u«f�¬$o#hj^�£¯^�hg^�dzk�^�np\�i{ul^�v � �#E i0dzwU� �>H §.vg^]^ *�npu0�[hj^�v�`z§Ril©
i0dzwK`z§¯�3©�©Yi{dMw«f�¬$o_n�\�i{ul^Qv�^]fjv+��"�i0dzw��#%{t[^7i0ksXKk�o0\_�3olvg^�w)o{£W+z¡0^Qnp\�i{u0^7v�§.vg^]^�W�i{�[�p^_�7©mª
WYX[^�`�� ¨¦� �zhgo0fgoxk�ol�T�[hjo�¡Lnpwx^7v�k�olhgoldzi{��n�\�i0u0^�v�o0�xfsi{npd[^�w?�zv�npd[u9i¥�0ª¼»;W!^�vg�piV±Lb 0 � ¿ §C0�^�d[^]hsi{�Y�B�p^�kmfjhgn|k{tT¨¦n���q

¬Yi{�D(l^]^lt�
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np\�i{u0^7v�¬�^�hg^ o0�xfsi{npd[^�wV�zvgn�d[uKi�v��3o0np��^7w;ulhjilwxn�^�dFf�^7ksX[oV§Ì±x}10��¤©��[�z�pvg^�v�^ �l�z^]dzk]^�§RW������)vg^�k]o0dzwzv]t¹W�����`0¸)vg^�k]o0dzw[v�t
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+zd[n�fgnpo0d
o0£�v�fjhg�Mkmfg�zhg^°�Mol�[dzw[i0hgnp^�v�ª�WYX[^°n�\�i0u0^�v�vgX[o�¬�^7w¦d[o�^]¡Ln|wx^]dzk]^ o0£T\_o�¡0^�\°^�dFf²o0h�ksX[^�\°n|k]i0�Bv�X[n�£½f�i{hgfgn�£.i0k�fjv�t@i0dzw;�Mi{hgfgn|i{�
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fjX[^ vgn�uldzi{�¾fgo)d[o0n|v�^�hji{fgnpo«npv¤n�dMk�hj^�i0vg^�wK¬�Xzn��p^ k]o0dFfghsi0v�f�npv²�[hj^�vg^]hj¡0^7wÁª�WYX[^�vg^ i¢¡l^]hsi{u0^�npdFfg^]dMv�n�f��)np\�i{ul^�v¤i0hg^ wx^�£¯olhg\_^�w
�zvgnpd[u_fgX[^�k]o0hjhg^7v��3o0dMwxn�dzu°i¢¡l^]hsi{u0^¤hg^7v�n|wx�zi0�¹wx^�£¯olhg\�i�fjn�oldzv$fgo_�[hjo�¡Lnpw[^²fjX[^�i¢¡0^�hji0u0^²\°oxwx^��pv�o{£ *�npu0�[hj^Qµ[ªEWYX[^�i¢¡l^]hsi{ul^
\_oxwx^]� U @ "(D% " npv$fjX[^]dKhj^]ulnpv�fg^�hg^7w«¬�n�fgX U @ "�D"3" �zvgn�dzu_i0d�i�-�d[^�fghsi{dzv�£¯o0hj\�i�fjn�old�fgo«vg^�f�n�f�n�d)fgX[^�vji{\_^Qi�-�d[^Qvg�zi0k]^0ªBWYX[n|v
hj^�vg�[��f¤npv��[hg^7v�^�dFfg^�w�npd�*�n�ul�[hg^7v��z§Ril©Yi0dzwK�z§¯�3©mªYWYX[^�vji{\_^Q�[hjoLk]^�wx�zhg^�Xzilv��3^]^]d¦�3^]hg£¯o0hj\_^�w)£¯o0h²i{�p� +z¡0^Qn�fg^�hji{fgnpo0dzv�£¯o0h
�3o{fjX?n�\�i0u0^«vg^�fjv!� " i0dzw � % ª;WYXz^«hg^7v��z�®fjn�d[u¦\_oxwx^��pv�£¯o0h�fjX[^H+[£½fjX?n�fg^]hsi�fjn�old��zv�npd[u;np\�i{ul^«v�^]f!� " n|v�i0�pvgo;vgX[o�¬�d�n�d
*�npu0�[hj^�vY�z§Rk�©�i{dzw)�z§Rwz©mªBbed *!npu0�zhg^°��ÃztFvg��n|k�^7vYi{hj^�fji)(0^�d#¬�X[^�hg^¤fgX[^�hg^�npvY\_olhg^²¡¢i0hgn|i{�zn��pn®f��_npd#fjX[^�k�o0hgfg^]Ä«i{hj^�i�i0dzw�fjXL�zv
¬�X[^�hg^²o0�[h$hj^]u0n|v�fghsi�fgnpo0d_\_^�fjX[oxwH+zdMw[v�k]o0hjhg^7v��3o0dMwx^]dzk]^�vBnpd#¬�XznpksX«¬$^¤XMi¢¡0^��p^�vjv�k]o0dG+3wx^]dzk]^0ªB¿¤v$k]i0d«�3^�vg^]^�d¹tLn�d�fjX[^�vg^
hj^]uln�oldzv�fgX[^Q\_oxwx^]�¾n�\�i{ul^�npvY�p^�vjv�k��p^�i0h�i{dzw#fgX[^�k]o0dFfghsi0v�fY�M^]f�¬�^�^]dKu0hsi¢��i{dzw�¬�X[n�fg^Q\�i�fgfg^�h�npv��p^�vjvY�[hjo0d[ol�[dzk]^�wÁª

9;:WV<9>=
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m
) M11

M21
M12
M22

ô|Ð�÷ = å�Ô�ØRÐsÚmÔ�×¢Ñ¼ÞRæÌÐsÖ¢ñ�ÔYæRÜ²æRà¢ÔYØ.Ô�â�Ô�ØRÔ�Ö¢ñ�Ô�Üsâ@æRà¢ÔYñ�Û¢Ø.ØRÔ�Ö�æ$Ñ æRÔ�ØÌÐjò
æÌÑ¼ÜmÖlÙ
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Iteration

0.0

1.0

2.0

3.0

4.0

R
M
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N

(R
jk

(i)
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(in
 m

m
)

ôpö�÷Tð]à�Ðsß{Ô�åsÐsØRÑáÐjæRÑ¼ÜmÖ°ÜsâÁæRà¢Ô�Ø.ÔeâpÔ�Ø.Ô�Ö7ñ�Ô�â�ÜmØ5æÌà¢Ô�ñ�Û¢Ø.Ø.Ô�Ö�æYÑ æRÔ�ØÌÐjò
æÌÑ¼ÜmÖlÙ

0.0 1.0 2.0 3.0 4.0
Iteration

0.0

1.0

2.0

3.0

4.0

R
M

S
N

(D
jk

(i)
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(in
 m

m
)

ôpñg÷Eð�à�Ðsß{Ô�×¢Ñ �0Ô�Ø.Ô�Ö7ñ�Ô¤ö{Ôeæ��ÁÔ�Ô�Ö°Ï�Ü�×¢Ô�Ò¼ÞBñ�ÜmÏ�ß¢Û7æRÔ�×_ÐjæTÞÌÛ7ñ�ñ�Ô�ÞRò
ÞÌÑ å�Ô5Ñ æRÔ�ØÌÐjæRÑ¼ÜmÖ¢Þ�Ù

0.0 1.0 2.0 3.0 4.0
Iteration

0.00

0.05

0.10

0.15

N
ID

(M
jk

(i)
, M

jk
(i+

1)
)

ôp×�÷�;@Ø.Ñ¼Úmà]æRÖ¢Ô�ÞÌÞ¾×¢Ñ¼ÞRß�ÐsØRÑ æ��²ö{Ôeæ��ÁÔ�Ô�Ö�Ï�Ü�×¢Ô�Ò¼ÞÁñ�ÜmÏ�ß¢Û7æRÔ�×QÐjæ¾ÞÌÛ¢ñeò
ñ�Ô�ÞRÞÌÑ å�ÔBÑ æRÔ�ØÌÐjæRÑ¼ÜmÖ¢ÞgÙ

*�npu0�[hj^ »x­Ybe\_�zilkmf¤o0£BfgX[^ n®fj^]hsi�fgnpo0dK�[hjoxk�^7vgv¤¬�X[^]d;k]o0\_�[�xfjn�d[u#fgX[^ \_oLw[^]�|v]ª � o{fg^�fgXzi{f¤fjX[^�n�fg^�hji{fgnpo0dzv�hsi{dzu0^Q�[�¦fjo
�
i0dzw dzo{f �#vgn�dMk�^°¬�^_k�ol\°�Mi{hj^�\_oxwx^]�|vQk�ol\°�z�xfg^7w i�fQn�fg^�hji{fgnpo0dzv�
�i{dzw 
 N �0ª � ^_hg^�\_n�dzw fgXz^ hj^�ilwx^]h²fgXzi{f¤��\_oxwx^]�|v� 
U @	+ D�(' txfjXzi�f�n|vY\_oLw[^]�|v��M^]£¯o0hj^�fgX[^
+zhsv�fYn�fg^�hji{fgnpo0d¹t[ksXMi{hsi0kmfj^]hjn�´�^¤old[���)i¢¡0^]hsi{ul^¤npdFfg^]dMv�n�fgnp^�v�i0dzw)d[o{f¤i¢¡l^]hsi{u0^²v�Xzi0�M^7v]ª

VWV Ö�Xzù�ûsù7í



�¢� � OG� 9 ��� ��� ����OG�S�@������� <����B�@���

0.0 1.0 2.0 3.0 4.0 5.0
Iteration
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R
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i))
 (

in
 m

m
)

D1(i)
D2(i)

ôpÐ�÷!ð�à¢Ðsß0Ô5åsÐsØRÑáÐjæRÑ¼ÜmÖ�ö{Ôeæ��ÁÔ�Ô�Ö���������
	 ÐsÖ¢×��
���������	 Ù

0.0 1.0 2.0 3.0 4.0 5.0
Iteration

0.00

0.05

0.10

0.15

0.20

N
ID

(M
1k

(i)
, M

’2
k(

i))

M11(i) and M’21(i)
M12(i) and M’22(i)

ôpö�÷D;@Ø.Ñ¼Úmà�æÌÖ¢Ô�ÞRÞ�×¢Ñ¼ÞRß�ÐsØRÑ æ��²ö{Ôeæ��ÁÔ�Ô�Ö���������
	 ÐsÖ¢×��
���������	 Ù

*�npu0�[hj^Q¶[­5bedxÀz�z^]dzk]^Qo{£¾fjX[^Qhj^�£¯^]hj^]dMk�^�o0d)fgX[^Q\_oxwx^��¾k�ol\°�z�xfg^7wÁª

ô|Ð�÷ = å�Ô�ØRÐsÚmÔQÑ¼Ö]æRÔ�Ö¢ÞÌÑ æ��«Ñ¼Ï�ÐsÚmÔ � ö7Û¢Ñ¼Ò¼×�Û¢ÞÌÑ¼Ö7Ú ��
 E ÐsÖ¢×�� �×¢Û¢Ø.Ñ¼Ö¢Ú���Ø.ÞRæ!Ñ æRÔ�ØRÐjæRÑ¼ÜmÖFÙ
ôpö�÷ = å�Ô�ØRÐsÚmÔ�Ñ¼Ö�æÌÔ�Ö¢ÞRÑ æ���Ñ¼Ï�ÐsÚmÔ ��ö¢Û7Ñ¼Ò¼×#Û7ÞÌÑ¼Ö¢Ú ��
 H ÐsÖ¢×�� �×¢Û¢Ø.Ñ¼Ö¢Ú���Ø.ÞRæ¾Ñ æRÔ�ØRÐjæRÑ¼ÜmÖFÙ

*�npu0�[hj^#�L­�¿¾¡l^]hsi{u0^ n�dFfj^]dzvgn®f��¦np\�i{ul^�v��[�[np�pw9�zvgnpd[u)hj^�£¯^�hg^�dzk�^°np\_i0u0^7v � � E §C*�n�ul�[hg^�`M§.il©g©�i{dzw���� H §@*�n�ul�[hj^_`M§¯�M©g©�i{dzw
fjX[^�vji{\_^�np\�i{ul^¤v�^]f���"�ªBWYX[^]�_¬$^]hj^�o0�xfsi{npd[^�w#wx�[hjn�d[u�fgX[^�+zhsv�fTn�fg^�hji{fgnpo0d�o0£ÁfgX[^�\_oLw[^]�@k�o0dMv�fjhg�zk�fgnpo0d�\_^�fjX[oxwÁª � o0fgn|k�^
X[o�¬IfgX[^�vgnpu0dzi0�@fgo_d[o0n|vg^�hsi�fjn�o_n|vYn�dMk�hj^�i0vg^�w)¬�X[np��^Qk]o0dFfghsi0v�f$n|v��[hj^�vg^]hj¡0^7wÁª
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ôpÐ�÷ = ñ�ÜmØ.ÜmÖ�ÐsÒxÞÌÒ¼Ñ¼ñ�Ô5Üsâ � � � ���� Ù ôpö�÷ = ñ�ÜmØRÜmÖ¢ÐsÒxÞÌÒ¼Ñ¼ñ�Ô5Üsâ � � � �� � Ù

ôpñg÷ = Ø.Ô�ÚmÛ7ÒáÐsØ5ÚmØRÑ¼×�×¢ÔeâpÜmØ.Ï�Ô�×Qö �¤æÌà7Ô$Ð�å�Ô�ØRÐsÚmÔYØ.Ô�ÞÌÑ¼×¢Û�ÐsÒx×7Ô�ò
âpÜmØ.Ï�ÐjæRÑ¼ÜmÖ � ��� ���� Ù

ôp×�÷ = ØRÔ�ÚmÛ¢ÒáÐsØ!ÚmØRÑ¼×�×¢ÔeâpÜmØ.Ï�Ô�×�ö �²æRà¢ÔTÐ�å�Ô�ØRÐsÚmÔ$Ø.Ô�ÞRÑ¼×¢Û�ÐsÒL×7Ô�ò
âpÜmØ.Ï�ÐjæRÑ¼ÜmÖ � ��� �� � Ù

*�npu0�[hj^�µz­#¿!¡0^]hsi{ul^«\_oxwx^]�|v U @ "(D"�" §@*�n�ul�[hj^)µz§Ril©g©�i0dzw U @ "�D%A" §C*!npu0�zhg^Kµz§.�M©�© k�ol\°�z�xfg^7w?�zvgn�dzuVhj^�£¯^�hg^�dzk�^)n�\�i{ul^�v`� �#E
§C*!npu0�zhg^�`z§Ril©g©�i{dzw ��� H §@*�npu0�[hj^�`z§.�M©�©�i0dzwVfgX[^�vji{\_^_n�\�i{ul^�v�^]f)��"¢ª«WYX[^��;¬$^]hj^°�z�[n��|wV£¯hgol\ fgXz^«i¢¡0^]hsi{ul^�npdlfj^]dzvgn�f��
np\�i{u0^7vBo{£ *�npu0�[hj^²�x§Ril©Bi0dzwH*�n�ul�[hj^²�x§¯�3©Bhj^�vg�M^7kmfgnp¡0^����lª *�npu0�[hj^�vTµz§.k7©Bi{dMw�µz§.wM©Ei{hj^YfgXz^¤k�olhghj^�vg�Moldzwxnpd[uQwx^�£¯olhg\_^7w_u0hjnpw[v�ª
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ôpÐ�÷ = ñ�ÜmØ.ÜmÖ�ÐsÒxÞÌÒ¼Ñ¼ñ�Ô5Üsâ � � � ���� Ù ô�ö{÷ = ñ�ÜmØ.ÜmÖ�ÐsÒxÞÌÒ¼Ñ¼ñ�Ô5Üsâ � ��� � �� � Ù

ô�ñj÷ = ñ�ÜmØRÜmÖ�ÐsÒxÞRÒ¼Ñ¼ñ�Ô5Üsâ ���������� Ù ô�×{÷ = ñ�ÜmØ.ÜmÖ�ÐsÒxÞÌÒ¼Ñ¼ñ�Ô5Üsâ �
�������� � Ù

*�npu0�[hj^«�[­�¿!¡0^�hji0u0^°\°oxwx^��pv�k�o0\_�[�[fg^�w9�zvgnpd[u¦hg^]£¯^]hj^]dzk]^_n�\�i{ul^�v ��� E §C*�n�ul�[hg^«`M§.iF©�©�i{dMw � � H §@*�n�ul�[hj^_`M§¯�M©g©Qi{dMw fjX[^
vji{\_^�np\_i0u0^«vg^�f)� " ª *�npu0�[hj^�vQ�M§¯�M©�i{dzw��z§Rwz©�Xzi¢¡l^_�M^�^]d�fghsi{dMv�£¯olhg\_^�wVnpdlfjoKfgX[^)vgi0\°^«i�-�d[^«v��Mi0k�^�ilv!*�n�ul�[hg^7v��z§Ril©
i0dzwK�z§.k7©�hg^7v��3^�k�fgnp¡0^]�p�0t[i0dzw�k]i{d�fjX[^]hj^�£¯olhg^��M^�k]o0\_�zi0hg^7w)wxnphj^�kmfj���lª
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ô|Ð�÷ = ñ�ÜmØRÜmÖ�ÐsÒxÞRÒ¼Ñ¼ñ�Ô5Üsâ � �������� Ù ô�ö{÷ = ñ�ÜmØ.ÜmÖ�ÐsÒxÞRÒ¼Ñ¼ñ�Ô�Üsâ � � ������ � Ù

*�npu0�[hj^#�7Ã[­�¿!¡0^]hsi{ul^�\_oxwx^]�|v²k]o0\_�[�xfj^�w �zv�npd[u)hg^]£¯^]hj^]dzk]^�np\_i0u0^7v ��� E §@*�npu0�[hj^ `M§.il©g©¤i0dzwU��� H §@*�npu0�[hj^ `M§¯�M©g©¤i0dzw¦fjX[^
vji{\_^Tnp\�i{ul^�vg^�f � " ª *!npu0�zhg^��7Ãz§.�M©ÁXzilv¾�3^]^�d�fjhji0dzv�£¯olhg\_^7w�n�dFfgo¤fgX[^Yvji{\_^�i�-_dz^�vg�zi0k]^Ti0v *�n�ul�[hg^$�z§Rk�©¹i0dzw�k�i{dQfjX[^]hj^�£¯olhg^
�3^#k�ol\_�zi{hj^�w9wxnphg^7kmfg�p�0ª ��o0\_�zi0hg^7wV¬�n�fgX$*�npu0�[hj^«�[t!fgX[^7v�^«vg�pnpk]^�v�i0hg^°fji)(0^�d9¬�Xz^]hj^_fgX[^�hg^�n|vQ\_o0hj^�¡�i{hjnpi0�[n��pn�f��;n�d�fjX[^
k]o0hgfg^�Ä«i0hg^7i�i{dzw�fgXL�zv�¬�X[^]hj^¤ol�[h�hj^]ulnpv�fghsi�fjn�old_\°^]fgX[oxw +zdzw[v$k�olhghj^�vg�Moldzwx^�dzk�^7vBn�d)¬�X[n|ksX«¬�^²Xzi¢¡0^¤��^7vgv$k�oldG+Mwx^�dzk�^lª5¿²v
k�i{d;�3^ vg^]^�d¹tMnpd¦fjX[^�vg^�hj^]uln�oldzvYfgXz^�\_oxwx^]��n�\�i0u0^�n|v¤�p^�vjv¤k]��^7i{h�i{dzwKfjX[^ k]o0dFfghsi0v�f��3^�f�¬$^]^]d u0hsi¢�)i{dMw¦¬�X[n�fg^�\�i{f�fg^�h¤n|v
�p^�vjvY�[hjo0d[ol�[dzk�^7wÁª
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*�npu0�[hj^_»)�[hj^�vg^]dFfsv¤dL�[\ �M^�hjv�vgX[o�¬�n�dzu#fjXzi�fQo0�zh�\_^]fgX[oxw9k�o0dMv�fjhg�zk�fjv�i¢¡0^�hji0u0^�\_oxwx^]�|v�¬$^]�p��hj^]�zhg^7v�^�dlfjn�dzu«fgXz^_i¢¡l^]hsi{ul^
npdFfg^]dMv�n�f�� i0dzw vgXzi0�M^�o0£Mo0�zhBn�\�i{ul^�v�^]fjv�ª!bed_�zi0h�fjnpk]�[�pi0h�t�*�npu0�[hj^�»[§Ril©�v�Xzo�¬�v�fgXzi{f�fjX[^�i¢¡0^�hji0u0^$wxnpv�fji0dzk�^$£¯hjo0\ o0d[^Ynp\_i0u0^
fjo«fgXz^ vg^�f²^���^�\_^]dFfjv²¡�i{hjn�^7v��3^�f�¬$^]^]d ¸zª ¶l��\_\ i{dzw »[ª »[�]\_\Kª¤WYX[n|v²w[npv�fji0dzk�^�hj^�w[�zk�^7v¤i{dMw;v�fsi¢�xv��3^�f�¬$^]^]d �[ª µlµ{\_\ fgo
`zª `l¶{\_\ i{£½fg^]h�fgX[^ +Mhjv�f�n®fj^]hsi�fjn�old¹ª *�npu0�[hj^�»[§.�M©Yi{dzw;»z§.k7©$n��p���Mv�fjhji{fg^�i_\_n�dzo0h¤vgXzi{�3^Q^]¡lo0�p�xfgnpo0dKo0£!fjX[^�\_oxwx^]�|v¤i{f�^�i0ksX
n�fg^�hji{fgnpo0d¹ª *z�[h�fjX[^]hj\_o0hj^0tG*�n�ul�[hj^�»[§.wM©Yi{�p��o�¬�v$�zv$fjo«k��|i{np\·fgX[^�¡Fn|vg�zi{�¹ilv��3^�k�fYo0£!fjX[^Q\_oxwx^]�|v�ksXzi{dzu0^�vYold[�p�«\_n�d[np\�i{�p���lª
WYX[n|v²��^7i0w[v¤�zv�fjo�fgX[^°k�oldzk��p�zvgn�oldKfgXzi{f¤\_oLw[^]�|v²k]o0dzv�fghj�zkmfj^�w¦i0hg^�wxn�Â@^]hj^]dFf�t3�[�xf�^ �F�[np¡¢i0��^�dFf�£¯hgol\ i«�[hjilkmfjnpk�i{�¾�3o0npdFf¤o{£
¡Lnp^]¬QªTWYXzi{f�npv�t[¬$^Q�M^���np^]¡l^²fjX[^�\_oxwx^]�¹vg�po�¬����«¬Yi{dMwx^]hsv�i{hjo0�[dMw�fgXz^�o0�xfjn�\ �[\ vgo0�p�xfjn�old¹ªEWYX[^]nph�npdlfj^]dzvgn�f��)wxn�Â3^�hg^�dzk�^�n|v
�[hsi0k�fgn|k]i0���p�#dL�[�p�Rt@i{dMw#fjX[^]nph²vgXzi0�M^7v]t3i{��fgX[ol�[u0X¦wxn�Â3^�hg^�dFf�t@i{�p�¾Xzi¢¡l^²fjX[^ vji{\_^�i¢¡l^]hsi{u0^�wxn|v�fsi{dzk]^Qfgo«fgX[^�o0fgX[^�h�^]�p^]\_^�dlfsv
o0£!fjX[^�v�^]f�ª 
¤^]dzk]^0tx¬$^Q�M^���np^]¡l^�old[^�o0hYf�¬$o_n®fj^]hsi�fgnpo0dMv$i0hg^Qvg�G-«k�np^]dFfYfgo��[�zn��|w�hg^��[hg^7v�^�dFfji�fjn�¡l^²i¢¡l^]hsi{u0^²\_oLw[^]�|v]ª
WYX[^Vhg^7i0wx^�h#vgX[o0�[�|w i0�[�[hj^�k�n|i�fj^KfgX[^9�po�¬ dzo0n|v�^lt�X[n�ulXIk�oldFfghsi0v�f#i{dzw³Xzn�ulX �F�zi{�pn®f���o{£QfjX[^ \_oxwx^��pv#�[hgoxwx�Mk�^�w n�d

*�npu0�[hj^�v²µ[t@�«i{dzw?��Ã[ª²WYX[^]�K�[hj^�vg^]dFf¤\_oxwx^]�|v²�[�[np�®f��zvgn�d[u)wxn®Â@^]hj^]dFf�hg^]£¯^]hj^]dzk]^�n�\�i0u0^�v²i{dzw¦fgX[^°vgi0\°^�n�\�i{ul^�vg^�f�ª�WYX[^
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