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a eSl��	�;��l^Ìtfvem4>��`ba�y l����xiJkva�y�fGeSega��Jc$fG{v�$~�{v¥bc$fI�¢~¡i¢~¡h�aB��~�iSa eSl��
�;��~�{vfGem4@��`ba�y l����
{va  vi;eSl��ql^�¡��i;kva�h�lIeg~�lI|v��a����qkv~�y�k�lIc$c$a lIe§�Bl��B��l�{I�bi¢~��Úa��·ËCc£fI�S�S~�|v���Ñ{vfG{va Í�~�{
c$fI�S~�iS~�hIa�fGe�~�{b{va�¥Gl�iS~�hIa��CfGeS�ÙlI{v�o��aÚl^�S�S~�¥G{�i;kva��Sa�h�lIeg~�lI|v��a��di¢fBi;e¢ vaI�d`ba��$aJr
{vfIiSa�|I�dÕ�Ö���w���n ^�iJkvax�Sa�iµf��>��~�iSa eSl^�¡�¶y�fGeSega��Jc$fG{v�$~�{v¥jiSfj{va  vi;eSl��vh�l�eg~�lI|v��a�� �µ`ba
�¡a�i�mon�GØ�� ËCega��Jc8�BmbÈ ÕqØ��jÍ��$a {vfIiSa�i;kva��Sa�i�f�����l^ÌtfGe�Ë�ega��;c$a�y�i¢~¡h�a��¡����~�{vfGeSÍ
�¡~�iSa e¢l���� �

^8a�i	� !ÛË�� p `�� * `�� ' Íj|£aBl�¦>}va��by���lI v�Sa�f�� +ÛËQ�;l��I¨8i;kva�¦Peg�SijfG{va ÍZ�d`Àk$l�ij~��
i;kva�c$egfG|$lI|v~���~�ig��i;k$l�i�i;kv~���y���lI v�Sa�~¡���;l�iS~��g¦>a���~�{�fv $e¤l^�S�S~�¥G{$��a {�i�� Õ"fIiSa�¦Peg�Si
i;k$l�idiJkvaÇ{v $��|$a e�f��qlIc$c$a l�eSlI{vy�a���f��qa l�y�k�¦>}va�����~¡i¢a eSl���~��Úl^�S�Î��cviSfIiS~�y l������ ËCl��������Íº-f�~¡�¢�SfG{���~�i;k�c$lIeSlI��a�i¢a e %&!�' )* �xÈ�iq��~����µ|$ady�fv{IhIa {v~�a {�iqi¢f�~�{Ii;e§fG�> vy�a
it��f�~�{v�$a c£a {v�$a {IijeSlI{v�$fv� h�lIeg~�lI|v��a��	����lI{v���	�dlI{v��k$l�hG~�{v¥B|£fIi;k�i;kv~��q-fI~��S�Sfv{
�$~¡�¢i;eg~�|$ viS~�fG{8��®µ~�}ol�iSiSa {�iS~�fG{�fG{�� p � � p ~��di;e¢ va¤a�~�i;kva e½~Å��ËU~�Í�~�ij~��¤��l�ÌgfGe�¨@�qkv~�yÂk
k$l��qc$egfG|$l�|v~¡��~�ig�Ml��¢�Î��cvi¢fIiS~�yjiSf

! p !Àxe�Ë�����?"�	��Ín`
fGedËQ~�~�Í�~�i�~��j{va  vi;eSl��6lI{v�o{va�¥Gl�iS~�hIaI¨£�qkv~�yÂk�k$l��qc$egfG|$l�|v~¡��~�ig��l��S�$��cviSfIi¢~¡yji¢f

# * ! Ëg± # ÓIÍ>¶e;Ë��$�I!%�	�.hÀ± Í
w�kG v��¨

# ! # p h # *'& xe�Ë��$��?(�	�IÍ�h¾Ëg± # ÓIÍ@xeJË����I!)�	��l�±�Í
×���a lIeg����i;kva��$a c£a {v�$a {vy�~�a���|£a�it��a�a {
� p `�� * `�� ' l�ega�y lI{�|£aq{va�¥I��a�y�iSa���lI{v��i;kG v�¶��a
k$l h�aji;k$l�i

¶e ËC×z�;l^iS~��g¦>a��>Í & ± lÑËg±,l # Í '
w�kv~��¤~���cv��~�a���f���y�fG $eg�Sa�i;k$l�iji;kva�a�}$c$a�y�i;l�i¢~¡fv{bf���i;kva�iSf�i;l��µ{G $��|$a e½f���y���lI v�Sa��
�;l�iS~��g¦>a��o~��dl��S�$��cviSfIi¢~¡y�iSf � Ëg±,l ! ' Í���`ba�c$egfvy�a�a��·{vf��¾iSf��$a eg~�hIa�lI{�a�}$cv��~¡y�~�i
�UfGe¢�¤ v��l��CfGe # �-`ba�k$l h�aqi;k$l^i
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xe�Ë�����?"�	�,hz± Í ! ± # Ó�lÑËg± # ÓIÍ@xeJË����I!)�	�IÍ
! ± # Ó�lÑËg± # ÓIÍ H��������	� * � % * �Ë�
�«Í *

lI{v�
xe Ë��$�I!%�	�.hÀ±�Í�! H�������� � * � % * ��� p
��QË�
,hÀ± Í��

w�kG v�
# & ± # Ó h¾Ëg± # Ó�Í��� H�������� � * � % * �Ë�
�«Í * h H�������� � * � % * ��� p
��QË�
,hÀ± Í����� ËCsIÍ

`baj��~����Ý{va�a��o{vf�� i;kva��Uf��¡��f���~�{v¥ ^8a ����l$�� �7	M	 \��P_��$R b MPKNR ]cb M ]
# &

a¤Ë���l�} �$� ` �	� Í
ÓS%

]cb M ] Y ��
xe Ë��$��?(�	��Í5h¾Ëg± # ÓIÍ@xeSË��$��!)�	��l�±�Í�! a¤Ë���l�} �$� ` �	��Í

ÓS%�d[ ���� _ºÕ"fIiSajiJk$l�i���adk$l�hIa
a�ËC��l�} ��� ` �	� Í

Ó % ! ±
ÓS% �� H���� p 
 �!� * � % * �Ë�
�«Í * h�Ó H���� p 
 �	� � % �
� �� � � p�"#��� �!� � % "$ � �� �� C

ÈCi�~��ql��¢~���cv�¡a���l�iSi¢a exi¢f¤y�kva�y�Æ�i;k$l�i�i;kv~���a�}$c$ega��S�S~�fG{Ïy lI{�|$adc$ vi�~�{�iSf�i;kva��CfGeS�
ËCsIÍ�� %

`ba�i;lIÆ�a=�j! ±�°IÓ��qkv~�yÂk/¥I~�hIa��,% ! ± ²�s$�Mw"kva {8¨-��e§fG�
ËCsIÍ�¨¼�ºa�¥Ia�i� v�S~�{v¥
y�fG��c$ viSa e�l^�S�S~��SiSa��zlI{$l����G�¢~¡��¨ # & ° C ²IÓIÓ�ÁI� C C ? ° C ²IÓIÓIÁ����CfGe��; �ÄBy�~�a {�iS������lIeg¥Ia���Ôw�kva�c$egfG|$lI|v~���~�ig�Ñf��q�Jl�iS~��g�Él�y�iS~�fG{�f^��lI{��b¦>}va��Ñy���lI v�Sa�~���i;kv v�Bl�i���a l��SiÚ�UfGe
�; �ÄBy�~�a {Ii¢�¡����lIeg¥Ia��-¨

±,l Ë§± l/° C ²IÓ�ÓIÁI�IÍ ' ! ° C �I�$±�sIs C C C
²



w�kv~��xc$egf�hIa��6i;k$l�i�¨��CfGe %9!Þ± ²Is£¨ i;kva¶a�}Îc£a�y�i;l�iS~�fG{�f��>iJkvaº{v $�¤|£a e6y���lI v�¢a��µ�;l�iS~��g¦>a��
y���l� v�Sa���~�{�fG $e�l��¢�S~�¥G{$��a {�iº~��ql^�S�Î��cviSfIiS~�y�iSf�° C �I�$±�sIs C C �Ô� # �$�µÈÉ{��¢a�y�iS~�fG{�²$¨v��a
��~��¡��c$egf�hIaBy�fv{vy�a {Ii;e¢l�iS~�fG{8¨¶�;kvf���~�{v¥MiJk$l�i�i;kva�lIc$c$egf�}v~���l�iS~�fG{/eSl�iS~�fb�I�I�okvfI���$�
�UfGe&%j! ±�²Is$��È {/i;kvaÇ{va�}vi��Sa�y�iS~�fG{8¨-��aBi¢fMc$egf�hIa�iJk$l�i # ~¡��{vfG{�rÉ~�{vy ega l^�S~�{v¥Òl��
lo�É ${vy�iS~�fG{Ôf��9%6¨�~���cv���G~�{v¥ÑiJk$l�i�i;kvabc$egfGc£fGegiS~�fG{ f��dy���lI v�Sa����;l^iS~��g¦>a��À|I��fG $e
l���¥IfGeg~�i;k$�Ù�$fva��¤{vfIi��$a�y ega l��¢a��qkva {_%M�$a�y e§a l��Sa�� ��`z~¡iJk�iJkvaÚe§a��; v��idlI|$f�hIa�i;kv~��
��~��¡�¼y�fG��cv��a�iSadiJkva�c$egfvf��µi;k$l�i¶fG $e�l���¥IfGe§~¡iJk$� k$l^�qlIc$c$egf�}v~���l�iS~�fG{�eSl�iS~�f�l�i���a l��Si
� # �½�Ufve�lI{��6% < ± ²Is£�
9;:�� �fL=E��MF����|L	��
�tA
D�E�L	� N
`badk$l�hIajiSfBc$egf�hIa�i;k$l�i # ¨£¥I~�hIa {�l�y�y�fGeg�$~�{v¥�iSfI^8a ����l�±d|��

# ! a¤ËC��l�}'����`��	��Í
ÓS% `

�$fGa��j{vfIi�~�{vy ega l��Sa���~�i;k %6�
n��S~��$a��ÉegfG� �$�jlI{v� �	����a�~�{Ii;e§fG�> vy�ajl��$�$~�iS~�fG{$l��8-fI~��S�SfG{�e¢lI{v�$fG�¾h�l�eg~�lI|v��a��

������~�i;k�c$lIeSlI�Úa�iSa e����qkva ega���~��jlI{�lIeS|v~�i;e¢lIeg~������;��l����µc$fI�S~�iS~�hIa�ega l��C¨ ��� � ��lI{v�
� � � � |$fIiJk���~�i;k�c$lIeSlI��a�i¢a e %5`�� ` % h���lI{v���S~���~���l�eg�����CfGe'� � `�� � `�� � � � ��®PegfG�
i;kva��Él�y�i�i;k$l�i�i;kva��$~¡�¢i;eg~�|$ viS~�fG{(�$� � ��~���iJkvaBy�fG{�hIfI�� viS~�fG{ f��qiJkvaB�$~��Si;e§~�|$ vi¢~¡fv{v�
f�� �$��lI{v�����"~�i��CfI����f�����i;k$l�i"�ºajy l�{���~�a��¾i;kvadc$l�~�e¤Ë ��� � � `��	� � �tÍ"l���i;kva���~�}Ir
i; $egaI¨¶��~�i;k/y�fGaJÄ�y�~¡a {�iS� � � * � ` ±*l � � * � f��qi;kva�c$l^~�e§�MË�� � `�� � Í�lI{v� Ë�� � `�� � � � ÍfGe�Ë���� � � ` �	��Í C ^ a�i94ÇËc/ `��dÍ��$a {vfIi¢a�i;kva�a�}Îc£a�y�i;l�iS~�fG{ f�����l^} Ëc/ `��dÍ¤�UfGe�ig��f
eSlI{v�$fG�Êh�lIeg~�lI|v��a�� / l�{v���Ç�

ª¶�BiJkvadlI|$f�hIadlIe§¥G $��a {�i ¨v�ºadk$l�hIajiJk$l�i
4ÇË��$� � � `��$� � �SÍ ! � � * � Ëc4ÇË��$��`��$��Í5hÑÓ>Ë§± l � � � Í � � � 4ÇË��$�,hz±t` ����Í5h���Ë�� * Í! Ëg±.l'Ó���ÍW4�Ë�� � ` � � Í5h�Ó�� 4�Ë�� � h ±t`�� � Í5h��ÇË�� * Í! 4ÇË��$��`��$��Í hÑÓ���� h���Ë�� * Í|`
�qkva ega

�! 4ÇË��$�.hÀ±t` �	� Í;l 4�Ë��$� `��	��Í C
ÈÉ{�fveg�$a e�iSf�a��¢iS~���l�iSa���¨$��aj�S~���cv����y�fG{v�¢~¡�$a e"��~�i;kÏa l�yÂk�c$l^~�e"f��µh�l��� va��� ` 
�i;kva
y�fGeSega��;c£fG{v�$~�{v¥Çc$l^~�e! 
hz± ` 
Bl�{v��fG|v�Sa eghIate

rºÈQ�" � 
8¨GiJkva {�i;kva¤��l^}��$fGa��j{vfIi�y�k$lI{v¥IaI�
rºÈQ�" �? 
8¨GiJkva {�i;kva¤��l^}�~�{vy ega l��Sa��j|I�b±��
w�kv v� ¨��Û~���Ì§ v�¢idi;kvaBc$e§fG|$lI|v~���~¡ig�/i;k$l�i � � ?�4 � ��ª¶�b�S�$����a�iJeg�o�ºa�k$l h�a

i;k$l�i
¶e Ë��$��? 4 ��Í�! ± # Ó.hÀËg± # Ó�Í ���L? 4 � C
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~���cv�¡�v~�{v¥
��! � # Ó,hÀË � # ÓIÍ � Ë %>Í

�qkva ega � Ë %>Í�!�� H"#��� � � * � � z ""�� z C È {/fIi;kva e���fGeg�$��i;kva��$a eg~�h�l�iS~�hIa�f^� 4Û~���± # Ó*hËg± # ÓIÍ � Ëf%£ÍZ��w�kv~���¥I~�hIa��
# Ë %>Í�!Þ± # Ó.h�� �� � Ë	�6Í

ÓS%
�qkva {vy�ad~�i"�UfI����f�����i;k$l^i # ~¡��{vfG{�rÉ~�{vy ega l��S~�{v¥'ËCl��"�ºaj�"~¡�Jk�iSf�c$egf�hIa Í¶~Å� � ~¡�j{vfG{�r
~�{vy e§a l��S~�{v¥>� ���S~�{v¥�l�¥Gl�~�{�i;kva��$a�y�fG��c£fI�S~�iS~�fG{�l�|$f�hIaI¨$��ajk$l h�aji;k$l�i

� Ë	�Ih���Í�! � Ë	�6Í;lbÓ��$Ë � Ë	�6Íkl�
�Ë	�6ÍSÍ�h��ÇË � * Í
��~�i;k


�Ë	�6Í�! H�"#��� � �� � "$ � � �� � "#� p
Ë $ hÀ± Í �

w�kG v��~�i��; �ÄBy�a���iSfBc$e§f�h�aji;k$l�i � Ë	�6Í ?�
¼Ë	�6Í|`����z°$�µ`baj��~����x v�Saji;kva½�Uf��¡��f���~�{v¥
^8a ����l$�� �7	M	 \��¼_���R ]�� ! Ë�� � `�� p ` C C C � [ Í�� R9M��.^gY ] RR R �NQSRN^"! RLVm�"^gQ Z#� RNU n%%$�VPUMP^
�8T R U Z�Q ] M ] YcVP^'&�Vm� ]cb R� R ] c�° ` ± ` C C C � j ��O3R ] # Ë � Í ! � [����� � � �)(+* �-, %�� b R� Q Z� Y��Z�MBXGYcZ�Q Z d b R ^.& Y  ]cb R9Y 6PR ^ ] Y ] � %�d[ ���� _�w�kva��CfI����f���~�{v¥b�S~���cv��aMc$egfvf��q��l����; v¥I¥Ia��¢iSa���iSfM v��|I�0/�hIa���1µa e r
kvfGa�hIa {8� `ba'k$l�hIa'|��zi;kvaÒ×"lI vyÂk���rtuvyÂk���lIeW2o~�{va|{Î $l���~�ig� iJk$l�i � � `�& � � <232 � 242 C 232 & � 252 ¨¿�qkva ega �*`6� �$a {vfIiSa���i;kvao�Sy l���lIe�c$e§fG�> vy�i �¾n����Sf 232 & � 232 ! 232 � 232 �
w�kva egaJ�CfGega � � ` & � � < 232 � 232 * �qkv~�y�k�~����qk$l�i���aj�Ãl�{Ii � %

`ba� v�Sa�iJkv~¡� ^8a ����lo��~�i;k�� " ! � �7� �68"9� ��`ba�¦>}/�SfG�Úa � ¨ºlI{v����a�i � !
Ë�� � ` � p ` C C C � [ Í��¼`ba��$aJ¦P{vaqi;kva�c£a eS�� vi;l�iS~�fG{�&�fv{diJkvaº�¢a�i.c�° ` ± ` C C Ca� jx|���&�Ë�
$Í !
�hÀ±��CfGe�° < 
 < � lz±¤lI{v�0&�Ë � Í !�°$�dw�kva {���a�k$l h�adi;k$l�i�iSa {v�$��iSf # Ë � Í
iSa {v�$�xiSf�
�Ë	�6ÍµlI{v� � Ë	�6Í¿~¡��l�iµ��a l��Si # Ë � Íµ|$a�y l� v�Sa�f��6i;kva�^ a ����l$�µw�kv v� ¨��CfGeµlI{��
i:�¾°$¨8��a¤¥�a�i ¨>y�kvfvfI�S~�{v¥ � �; �ÄBy�~�a {�iS���o��l�eg¥Ia�i;kva�~�{va|{Î $l���~�ig��
�Ë	�6Í < � Ë	�6ÍKh i
lI{v��i;kv~���~���cv��~�a��jf��µy�fG $eg�Sa%
¼Ë;� Í < � Ë	�6Í��
< =��6����/b��/?> �½�d�������@� 	Ã�P�S�½�
`ba¤{vf��¾i; $eS{�i¢f�i;kva¤c$e§fGf��xf^�xy�fG{vy�a {IiJeSl�iS~�fG{8��`ba� v�Sa�×�kva |��G�;kva�h8ã@~�{va|{$ $l���~�ig�I�
w�kva��Sa�i�f��ºy���lI v�Sa���~��dy���a lIe§�¡� �S�Î����a�i;eg~�yI��w�kv v� ¨�|��bl�ega ��lIe¢Æ�f��d©änju$�IÓZ¸½ËQ�¢a�a
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©än�u$��Ó�¸t¨@�Sa�y�iS~�fG{ A �«sIÍ"~�ij�; �ÄBy�a��jiSf�c$egf�hIa�i;k$l�i��CfGe�ig��f��$~��SiS~�{vy�i�y���l� v�Sa����4lI{v�
���8��adk$l h�aqi;k$l^i

¶e Ë �Êw�� ��Ö�lI{v��� � w�� ��ÖµÍ�!À¶e Ë � w�� ��ÖµÍ * Ëg±;h��ÎË§± ÍSÍ Ë A Í
�qkva ega�w�� ��Ö¾��a lI{v��i;eS va�~�{�i;kva�l��S�S~�¥G{$�Úa {Ii��qkv~�y�k/�ºa��$aJ¦P{vaI�3^8a�i��5`��
`��d¨
ËCega��;c8�	� � `�� � `
� � Íº|£aji;kvaBËCeSl�{v�$fG��Íµ��~�iSa eSl^�¡�"~�{ �1Ë�ega��;c8� � � Í���©¹®>fGe¿y�fG{Ih�a {v~¡a {vy�a���a
y�fG{v�S~��$a e�i;kva���~�iSa eSl�����~�{Ñloy���lI v�¢aMl��B|£a�~�{v¥�fGeg�$a ega��6� ¸¾®>fGe���~�iSa eSl^�¡���7`
��` C C C ��a�i
� ��Ë��vÍ|` � ��Ë��Í C C C ¨��$a {vfIiSa�i;kva�y���l��¢�½ËUmMn�GØ���¨�mbÈÉÕ�Ø��ÀfGexÕ�Ö���w���n ^¼Í-f�� �>¨$ega��;c8�
�������

®µ~�}�l��¢a|{Î va {vy�aMË � p ` � * ` � ' ` ��� ` ��� ` � r ÍÃf��xy���l��S�Sa��BËQ~C�äaI�â¨>a l�y�k ��� ~��ja�~�i;kva e�mon"r
GØ��¤¨£m·È ÕqØ��¾fGe�Õ�Ö���w���n ^¼Í�¨$lI{v���qe§~¡i¢a
! p !Àxe Ë � ��Ë�@Í ! � p ` � �GË�GÍh! � * ` � �GË��Í�! � ' ` � �GË� � Í�! � � ` � ��Ë�� � Í�! � � ` � ��Ë�� � Í�! � r Í
lI{v�
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