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`fwEq�hj^/[bn(q«s�q�[osVq(gEkEamn(YE}®e7[!`b^�ad`9eLg0kikEq�`fq�[o\�adgEqy`fwEq«eLlblo^-n(a®e7`bq�k*sE[oq�lolbYE[oq�á��e7`_áâ � ¤ g*p/q(gEq�[beL}Ý�=hj^/[
q�eLnxwK^/[oamq�g=`fe7`fad^/g�^LhI`fwEq�e7[bq�ecj¢`bwE[b^/Y0p/w áâ ^/g0qªn�^/YE}dk�^/�0`xe7amg�e�kEa�£Ñq([bq�g=`�c7eL}dYEq�^Lh9sE[bq(lbloYE[bq7�
��^S{9q(c/q([��?adgiert?YEamkie7`9[bq�l�`��5`fwEq([bq�n�eLgEg0^L`�q¨§-amlo`ze�gEq�`�Y0gN�EeL}m}meLgEn�q(k�hj^/[on�q«eLn(`bamgEp�^/g*e7g5�_s�^/amg=`
amg�`fw0qrtEYEamk¡��^7`fwEq([o{yamloqL�?`fw0qrtEYEamk�{yam}d}ÑgE^7`y[bq�\�eLadg�eP`y[bq�l�`¨�¨� � w0amlyw?eLl]`|{9^�ad\�sE}damn�e7`fad^/gEl�~

ä �¥©·hj^L[bn�q�eLn(`bamgEp�^/g$`bwEq�loamkEq áj amlu�?eL}meLgEn�q(k��=��e7g�q��5Y?eL}0eLgEk�^LsEsV^Llbad`bq9hj^/[on�q�eLn(`bamgEp�^/g$`fw0q
^/sEs�^/lba�`fqZloamkEq�� áj'eLgEk�`bwEamlzadl�`f[oYEqZhj^/[zq�c/q([o�v^/[oamq�g=`fe7`fad^/g*^Lh¥`fw0qreL[bq�e�q�}mq(\�q(g=`�� �?^/[zq¨§Ee7\�sE}dqL�
`fwE[o^/YEp/w e�sV^/adg=`�áâ amg�e�kE[bY0\ß^Lh�}mam�5YEadk��!^/gEqvn�e7g n(^/gElbadkEq�[_e�lb\�eL}m}�wE^/[bad¦�^/g=`feL}]eL[oq�e�j�
;e
kEaml�`xeLg0n�q�����q�}d^ { `bwEq*loYE[oh�eLn(qL� � w0q*kE^S{yg={zeL[okÞsE[bq(lblbY0[bq�^/g j�
�kEYEqi`b^;`fw0q*}mad�NY0amkKn�^/}dYE\�g
eL��^ cLq;a�`�adl-���������[) �����0�9{yw0q�[bq ��amlª`bwEq;}dam�5YEamk�k0q�gEload`|�/��©z`�q��5YEad}mad�E[badYE\ `bwEaml�lbw0^/YE}mk �Vq
�?eL}meLgEn�q(k*�=��eLg*YEs={�eL[bk�sE[oq�lolbYE[oqZ^/g j�
=�-lo^$`fw?eP`���� > )�� ���������-�IÌ-am\_am}meL[b}��/�7^/gEq«n�eLg*n(^/gElbadkEq�[
e_lo\ie7}m}ÑcLq�[o`bamn�eL}¥eL[bq�e5j A `bwE[b^/Y0p/w�`bwEqrlfeL\_qrsV^Lamg=`�áâ eLg0k;eL[op/YEq�`fwEe7`�e7`�q��5YEam}dam�E[oamYE\ `bwEq�}dq(h `
eLgEk�[badp/w=`ysE[bq(lblbY0[bq�l�^/gvad`y\�Y0lo`y�?eL}meLgEn(qL� ��� B G 
! 9)"� ��#%$'&( Á�

LL� � wEq�e7[bp/YE\_q�g=`bl*lb^�h�e7[��j{yw0amnxw eLsEs0}d��q��5Y?eL}d}d�Þ{9q�}m}�`f^�[oamp/adk ��^NkEamq(lx�_k0^�gE^L`�`fq�}d}�Y0l
eLg=�5`fwEadgEp�eL�V^LY0`#`fw0q�[oq�}me7`fad^/g���q(`|{9q�q�g�sE[bq(lbloYE[bq(l9adgªkEad£Vq�[oq�g=`!kEam[oq�n�`fam^LgEl��/lbe��/������������eLgEk-��� B G 
! |�
�?^/[]e$[oamp/adki��^-k0�_`fw0q�lbq�{9^/YE}dk��VqZY0gE[bq(}®e7`bq�k��N{ywEam}dq«hj^/[ze$tEYEamk*`bwEq(�_`fYE[ogv^/Y0`z`b^��VqZ`bwEqZlbeL\�q
eLgEk�`fw0q�[bq�e7lb^/g amligE^L`�kEa*)_n�YE}�`i`f^�loq�q7~�Ò�^/gElbadkEq�[ve�}me��/q�[i^Lhrt?YEamk�n(^/\_sE[bq(lblbq(k�cLq�[�`famn�eL}m}��
�Vq�`|{�q(q�gK`|{�^�sEadlo`b^/gEl��$Ì-adgEn�q$`bwEq�t?YEadk�amg5��q(`|{9q�q�g�n�eLg�q�eLloam}d��nxw?e7gEp/qªad`blZlbwEeLsVq7�³ad`�{yam}m}ulo`feL[o`
t?^S{yamgEp�loamkEq�{ze��Nl��uq�lon�eLs0amgEp*hj[o^/\ `bwEqª[bq(p/am^Lg;`fw?eP`raml«n(^/\_sE[bq(lblbq(k¡�=��`fwEqªsEadlo`b^/gEl�� � wEqª^/g0}d�
{ze���`f^*n(^/YEg=`fq([�`bwEaml�amly`f^iq¨§-q�[o`ZwE^/[bad¦�^/g=`feL}³hj^/[bn(q�l«^Lg;`fwEq�t?YEadk���lbe��/�V`bwE[b^LYEp/w;`bwEq$loamkEq�{zeL}d}ml
^LhI`fwEqªn(^/g=`xeLadgEq�[f��`f^v�?eL}meLgEn(q$`fwEq�cLq�[�`famn�eL}�hj^/[on�qª^LhI`fw0qªsEaml�`f^/gEl(� � w5YElrq��5YEad}mad�E[bad\ adg�eit?YEadk
n�eLg0gE^L`9�Vq�q�l�`xeL�E}damlowEq�k�YEgE}mq(lbl�e7`9eLg=��s�^/adg5`�áâ {ya�`fwEadg�ad`IsE[bq(lbloYE[bqZadl¶`fwEq�lfeL\_q�amg�eL}m}Ek0am[bq(n(`bam^/gEl
eLgEkv`fwEadlyaml]kEYEq�`b^_`bwEq�h�eLn(`y`fwEe7`]`fwEq�lbwEeLsVqr^Lh�eªt?YEamkvnxw?e7gEp/q�l�q�e7lbam}��*adg�[oq�losV^/g0lbq�`b^_eLsEsE}damq�k
hj^/[bn(q�l(� � wEq�`bq�nxwEgEadn�eL}�lo`fe7`fq(\�q(g=`�adlI`bw?e7`��NYEgE}dam¬7q�lo^/}madkEl��=t?Y0amkElIamg�q��5YEam}dam�E[oamYE\ kE^$g0^L`IlbYEsEs�^/[�`

+



lbwEq�eL[badgEp�hj^L[bn�q(l�� � wEq�n�^/gEloq��5YEq(gEn�q�adl�`bw?e7`"�0Ù�×���ÎuÏ Õ�Ï! ��PÏ ÎuÖ��@��� ×�����Î��P× �0Ù�� �¶ÔVÏ�ØVÙ�áâ Ï�Ø
Ù��¥×;Í#ÎuÏ�Ð�Ï���Ù��¥× � �?Ö�×�Ï�Ø �?Õ�ÕzÐuÏ!� ×��LÙ ÏjÔ�Ø��L�

� w0q�adlb^L`b[b^/s=��^LhVt?YEamk�sE[bq(lbloYE[bq�am\_sE}madq�l#`fwEe7`Iad`fl¶cLq�n(`b^/[�gEe7`fYE[oq�wEeLl9��q�n(^/\_q�ad[b[bq(}mq�cLe7g5`9eLg0k
wEq�g0n�qia�`�n�eLgK�Vq�`f[oq�e7`bq�k�eLl$evlbn�eL}®e7[@�u��áâ�
 ão�¨�*²�^7`fqª`fw?eP`$q�c/q�g�amg�q��5YEad}mam�0[bamY0\���s0[bq�lolbYE[oq*n�e7g
nxw?eLgEpLq�hj[o^/\ s�^/amg=`y`f^_sV^Lamg=`��?e7}d`fw0^/YEp/w�e7`�e�p/adcLq�g;s�^/adg5`ya�`yaml]`fw0q�lbeL\�qradg�e7}m}�kEad[bq(n(`fad^/gEl�� e7g
q�§0eL\_sE}mqª��q�adgEp*`fw0q�cLe7[ba®eP`fam^Lg�^LhIsE[bq(lbloYE[bq�{yad`bwKk0q�s0`bwKadg�}mam�5YEadkElx�¨���¶[oq�lbloYE[bq_kEq�­?gEq�kKamg�`bwEaml
{ze���hj^/[ye�}mad�5YEamk�eP`y[bq�l�`«adl]n�eL}d}mq(k2�(Ù��0Ù Ï!�c��� ×�����Î�� ×Q�

¤ gKe�\_^ cNadgEp�t?YEamk�`bwEamgEpLlreL[bqª\_^/[bqªn(^/\_sE}madn�e7`bq�k�loamgEn(q�`bwEq�\�^7`fam^Lg�n�^/Y0}mk��Vq_eLlolb^Nn�ame7`fq(k
{yad`bwKY0gN�EeL}®eLg0n�q�k�hj^/[on�q(l��ª��^ {9q(cLq�[(�u`bwEqªgE^L`bam^/g�^LhIsE[oq�lolbYE[oq�n�eLg�lo`fad}m}u�Vqªk0q(­?gEq(k¡Y0g?eL\��Eadp/Y^N
^/YElo}d��hj^/[#eLg�^/�Elbq([ocLq�[!t?^S{yamgEp�eL}d^/gEpZ{yad`bwª`fwEqzt?Y0amk����?[o^/\ `bwEqysV^Lamg=`¶^Lh�cNamq({ ^Lh�`fwEadl¶^/�Eloq�[ocLq�[(�
`fwEq�t?YEadk�loYE[b[o^/YEgEkEadgEpiw0am\	�7wEq�[yadl�eP`«[oq�lo`«eLgEk�`fwEq([bq�hj^/[bq�`fwEq�gE^L`bam^/g�^Lh#s0[bq�lolbYE[oq�amly`fw0q�lbeL\�q
eLl]amg*`bwEq�lo`fe7`fadnZn�e7lbqL� � wEq�sE[oq�lolbYE[oq�adgve�\�^ScNamgEp�tEYEamk�kEq�­?gEq(k�adg*`fwEadl�{ze���adl]eL}dlb^ªn�e7}m}mq(ki`fw0q
�(Ù��0ÙSÏ��2��� ×�����Î�� ×���^7h"`bwEqr\�^ScNamgEp�tEYEamkQ�¨�

v

ρp = g h
h

��^S{ `b^�\_q�eLloYE[bq*l�`xe7`bamn�sE[bq(lblbY0[bq�{yad`bwE^/Y0`$[bq�e7}m}d�
t?^S{yamgEp�eL}d^/gEp*{ya�`fw�`fwEq�}dam�5YEamk�
 � ^;e7gElo{9q�[�`fw0aml��¥[oqON
n�eL}d}9`bw?e7`ªt?YEadk�sE[bq(lbloYE[bqvamlªk0YEq*`f^�[beLgEkE^/\ \�^7`fam^LgEl
^LhZa�`flª\_^/}mq(n�YE}dq�l�`bw?e7`_am\_sEamg0p/q*^/g eKloYE[oh�e7n�q�eLgEk�aml
`fwEq([bq�hj^/[bq�[bq(}®e7`bq�kÞ`f^�`fwEqv[fe7gEkE^/\ \_^/}mq(n�YE}meL[$cLq�}m^Nn�aEN
`fadq�l�� ¤ h�`fwEq�t?YEadk�eLl�ev{yw0^/}mq�t?^S{yl�{ya�`fw¡cLq�}d^-n(ad`|��á	 �
`fwEq�n�^/\_sV^LgEq�g=`fl"^Lh?\_^/}mq(n�YE}meL[³c/q(}m^Nn�ad`bamq(l"adg$kEad[bq�n�`fad^/gEl
`f[beLgElocLq�[olbq�`b^¡á	 eL[oq�gE^L`�e7£Vq�n(`bq�k��=�*`fwEq�t?^S{r�I��q(gEn�q
`fwEq�sE[oq�lbloYE[bq�\_q�eLloYE[bq(k�adg�erkEad[bq�n�`fad^/g�`f[beLgElocLq�[olbq�`b^�`bwEq]t?^S{'� 01/
�,/m�/`fwE[o^/YEp/w�`fwEqy[oamlbqy^LhV}mad�5YEamk
amg�eªlbadkEq�`fYE��qS�zamlz`bwEqrlo`fe7`fadn�sE[bq(lblbY0[bqL�

� � �Z I
��_��
�
����o���Ü !��
�����¸�
�� ��� �v��� ¸�
�������� �  ¶�Z���#� ��
*���

� c/q�gª��q(hj^L[bq!hjYE[o`bwEq�[ukEq(cLq�}d^/sEamg0p�`bwEq9t?Y0amk�q��5Y?e7`bam^/g�^LhE\_^L`fad^/g��S{9q�eL[oq�e7}m[bq�eLk0�radg$eysV^Llbad`bam^/g�`b^
p/adcLqzeylbad\�sE}dq!kEq�[oadc7e7`fad^/g�^Lh���×$�PØuÔ�ÎuÕ Õ�Ï � � ���PÏ Ø��=Ï ��Õj×ZeLl�e�n(^/gElbq(�5YEq�gEn(q]^Lh?q(gEq�[opL��n�^/gEloq�[�cLeP`fam^Lg
amg$tEYEamk$tE^ {yl]� ��^S{9q(cLq�[��5`f^«p/q(`��Vq�`b`fq([#YEgEk0q�[bl�`xeLg0kEamgEp�^7h?`fwEadl�sE[oamgEn(amsE}dqL�P}®e7`bq�[¥{�qz{yad}m}5kEq�[oadcLqzad`
\�^L[bq«[oamp/^L[b^/YElo}d�_e7h `bq�[I{�q�w?e�cLqZkEamlon�YElolbq(k�`bwEq�t?Y0amk*q(�NYEe7`fad^/g�^Lh³\_^L`fad^/giadgi`fw0q«gEq¨§-`yloq�n�`fam^LgQ���

�9q�lbadkEq�l���q�amg0p�e7g�ad\�s�^/[o`feLg=`ysE[badgEn�adsE}mq«^Lh�t?Y0amk�k0�Ng?eL\_amn�l(�E`fwEadl]{yam}m}�eL}mlo^_w0q�}ms�YEl�kEq(cLq�}d^/s
e��Vq�`b`bq�[]YEgEk0q�[bl�`xeLg0kEamgEp�^Lh³tEYEamk�sE[oq�lolbYE[oq�e7l]q�§-sVq([badq�gEn(q�k�amg*k?e7am}d�_}dadhjqL� � qZ{yad}m}Q`fwEq(gvkEamlon�YElol
lb^/\_q�eLsEsE}damn�e7`fad^/gElze7gEk�n(^/\_\�^/g�\_amlbeLsEsE}damn�e7`fad^/gEl�^7h"`bwEqrsE[badgEn�adsE}mq7�

Q]»�º Z]Ë0Â�Ë0Å"Ä�ÅuÈ�Ë"!$#vËEÇZÅ S
TQ¿�ÈZÆ¥¿&%�ÉÁÅ
� q(`�YEl]n�^LgElbadkEq�[z`bwEq�t?YEamk�n(^/g=`xeLadgEq�kvadg�e�lo\ie7}m}VcL^/}mY0\�qZq(}mq(\�q(g5`�Ú_ÛÜ{ywEadnxw�adlzt?^S{yamgEp�e7}m^/gEp
e�lo`b[bq�e7\�}damgEqª{yad`bw�c/q(}m^Nn�a�`|� á	 amg¡lo`bq�eLk0��lo`fe7`fq7� � wEq*`f^7`xeL}I\�q(nxw?eLgEadn�eL}Iq�g0q�[bp7��^Lh]`bwEaml�t?YEadk
q�}dq�\_q�g=`flyn�^LgElbadlo`fl�^Lhu`fwE[oq�qrs?eL[�`fl(~

'



ä �]©'¬5amgEq�`famn�q(gEq�[opL���
�
� 	 � Ú_Û��

L-�]©¢s�^L`fq(g=`fa®e7}uq(gEq�[opL��kEYEq$`b^*sE[bq(lbloYE[bq7�g�QÚ_Û�� � wEadlZad`�`fw0q${�^L[b¬�kE^/gEq�`f^*sEY0lbw�`fwEq�t?YEadk
amg=`b^�`fw0q�c/^L}mYE\_q�Ú�Û )�Ú5j«Ú â eLp/eLamgEl�`9e�hj^/[on�q �?ÚPj¢��\_^/[bqyq¨§0s0}mamn(ad`b}d�/�������
	P) 3 : â )�QÚ_Û��¨�

+ �]© sV^L`bq�g=`fameL}³q�g0q�[bp7��k0YEq�`b^�pL[fe�cNad`|�2�����?Ú�Û��?{ywEq�[oq
�;aml]`bwEq�w0amp/w=`�^Lh¶Ú_Û eL�V^ScLq�lo^/\�q
p/a�c/q�g�[bq�hjq�[oq�gEn(q�}dq(c/q(}Ý�

Ò�^/\��EadgEamg0p«`fwEq(lbqz`b^/p/q(`bwEq�[(�L`fw0qz`f^L`feL}-\_q�nxw0gEamn�eL}0q(gEq�[opL��^Lh?`bwEqzt?YEadk�q�}dq�\_q�g=`¶s�q�[#Y0gEad`"c/^/}dYE\�q
amlz^L�0`xeLadgEq�k*eLl��� � 	 � ? � ? �����³� � wEamlzq(gEq�[opL�*k0q�gEload`|�*n�eLg�nxw?eLg0p/qZ^/gE}��ia�h¥e=�I`bwEq�[oqZaml�q�§N`fq([bg?eL}{�^L[b¬�kE^/g0q�^/g��7�=��`bwEq�t?YEamkÑ�«�Q��`bwEq�[oq¡e7[bq�amg=`bq�[bgEeL}�kEamlolbads?e7`fa�c/q;hj^L[bn�q(l¡�jcNamlon�^/load`|�0��eLp=eLadgElo`
{ywEamnxw�`bwEq�tEYEamk�wEeLl�`b^*kE^i{9^/[b¬�eLl�ad`�t?^S{yl�� ¤ h¶`bwEq�[oq�aml�gE^*q¨§-`bq�[og?eL}"{9^/[o¬���eLgEk�a�h#`fwEq�q(£Vq�n�`
^LhIkEamlolbads?e7`fa�c/q�hj^/[bn(q�l�n�e7g��Vq�adp/gE^/[oq�k���`fwEq(g�`fwEqªq(gEq�[opL��n(^/gEloq�[oc7e7`bam^/g;}®e�{ lo`xeP`fq�lZ`bw?e7`ZeLl«`fw0q
t?YEadk�q(}mq�\_q�g=`yadg�Ú_ÛÜt?^S{yl�eL}m^/g0p�e�l�`f[oq�eL\_}madgEqL�

ä
L � 	 � ? � ? ������)���� ��� ã�� � ã

²�^L`fq7�Vw0^ {9q(cLq�[(�Ñ`fw?eP`�`bwEq$n(^/gElo`feLg=`Z^/g�`fwEq�[badp/w=` N|wEeLgEk^N lbamk0q�n�eLg�w?e�cLq�kEad£Vq�[oq�g=`�cLe7}mYEq(l�hj^/[
kEad£Vq�[oq�g=`rlo`b[bq�eL\�}damgEq(l�� � wEaml«aml«`bwEq ��q�[ogE^/YE}d}ma"sE[badgEn�adsE}mq7� � eLnxw�`bq�[b\ amg�`bwEqª}mq�h ` N|wEeLgEk^N lbamk0q$aml
e�hjY0gEn(`bam^/g�^Lhu`fwEqrs�^/lba�`fam^Lg�áâ {yad`bwEamg�`fw0qrtEYEamk�� � wEqr`fwEq(^/[bq(\ lo`fe7`fq(l�`bw?e7`y`fw0q�loYE\��?wE^S{�q�c/q�[(�
aml�amgEk0q�s�q�gEkEq(g=`Z^Lh�áâ eLgEk�amly`fwEq�lfeL\_q�q(c/q([o�5{ywEq([bq�eL}d^/gEp_e�p/a�c/q(g;lo`b[bq�eL\�}damgEq7� � wEadl�w0^/}mkEl]hj^/[
amg=cNamlon�amk¡�jgE^/g^NÝc-adlbn(^/YElx��t?^S{yl�amgvlo`bq�eLk-��lo`fe7`fq7�

v2

1v
1

p

h
h2

1

p
2

� gEkEq([·n�q([o`feLamgàn�^/gEk0ad`fad^/gElÞ`fwEq�n�^/g�N
lo`feLg=`]^/gi`bwEq«[oamp/w=` N w?eLgEk�N|lbadkEq�aml9`bwEq«lbeL\_q
hj^/[veL}d}�l�`f[bq�eL\_}mamg0q�l�eLg0k�lo^Þ[bq�\�eLadgEli`fw0q
lfeL\_q]`fwE[o^/YEp/w0^/Y0`!`fwEqyt?YEadkªc/^/}dYE\�q7� � wEadl
w?eLsEs�q�g0lK{ywEq(g `bwEq�t?^S{ aml[.����������
�!.��� !�
"
�j`bwEq�loqKn(^/gEn(q�s0`blv{yad}m}��Vq;kEamlon�YElolbq�k�}®eP`fq�[
YElbadgEp�`fwEq�t?YEadkvq��5Y?e7`bam^/gv^Lh"\�^7`fam^LgQ���

Ò�^LgElbadkEq�[�e�[bq(p/YE}meL[KtE^ {r�_lfe��L�iamgÜe
`fYE��qL� ¤ h0{9q�n(^/gElbadkEq�[¥s�^/amg=`bl ä eLgEk LyeL}m^/g0p
ev`bYE��q_adg�{ywEamnxw�`fwEq�t?YEadk�t?^S{yl��"`bwEq�gKad`
aml�n�YEl�`f^/\�eL[��K`b^;q¨§0s0[bq�lol�`fwEq
��q�[ogE^/YE}d}ma�8 l
sE[badgEn�adsE}mqZeLl

ä
L � 	 �� ? � � ? ����� � )

ä
L � 	 �� ? � � ? ����� �

Q]»RQ Z !9Ä�Å ¼ % %�É�¿�Æ³Â�ËE¿ !9ÈZÃ�!$#$#�Å�TQÈ !9¾�ÉoÉ�¿�%�Ã S
TQ¿�ÈZÆ¥¿&%�ÉÁÅ

� wEq�`fwEq(^/[bq(\ßn�e7g���q�eLsEsE}damq(k�`f^�t?^S{yl�amg�`fY0�Vq(l�{ya�`fw�c7eL[��-adgEp�n�[o^/lbl�lbq(n(`bam^/gEl(~�Ò�^/gEloamkEq([�e
wE^/[oam¦�^Lg5`feL}-`bYE��q�`fwEq�n�[b^Llbl¶lbq(n(`bam^/gª^Lh?{yw0amnxw�aml�j � e7`¶s�^/adg5` ä eLgEk5j � e7`#s�^/amg=`�L�{yad`fw j �'& j � �

(



Ì-amg0n�q�`fwEq�t?^S{3aml]wE^/[oam¦(^/g=`xeL} � � � ) � � �EeLgEkv`fwEq�`fw0q�^/[oq�\ `xe7¬Lq�l]`bwEq�hj^/[b\��
ä
L � 	 �� ? � � )

ä
L � 	 �� ? � �

p
1 v1

p2 ,v 2

,

©«l$e�n�^LgElbq(�NY0q�gEn(q�^Lh]n�^LgElbq([oc7e7`fad^/g�^7h]\ie7lbl
eLgEk*adgEn�^L\�sE[oq�lolbam�0am}ma�`|��^Lh³`bwEq�tEYEamk���� 	 � j � )� 	 � j � lb^�`fw?e7` 	 � ) 	 � j � ' j � � � w5YEl��ÑeLl�`bwEq`fYE��q�n�[o^/lbl�loq�n�`fam^Lg�[bq�k0YEn�q(l j � & j � ��`bwEq
t?^S{ c/q(}m^Nn�ad`|� adgEn�[oq�eLloq�l�� 	 �� � 	 �� �¨� � wEq�g
`fwEq�eL��^Sc/q�q��5Y?e7`bam^/gª`bwEq�g�`fq(}m}ml¶Y0l!`bw?e7`Ilo`fe7`fadn
sE[bq(lbloYE[bqZadl!}m^S{�q([9adg�[oq�p/ad^/gEl!^LhÑwEamp/w0q�[!c/q�}d^-n�N
ad`|���E� � & � � �¨����q�eLloYE[badgEp�sE[oq�lbloYE[bq(l<� � eLgEk� � �jhj^/[�q�§0eL\_sE}mq7�¶�=��\_q�eLloYE[badgEp;`fw0q�[bamloq*^Lh
}mad�NY0amkiadg*g?eL[o[b^S{�lbadkEqONÝ`fYE��q�lzadgElbq([o`bq�kve7`�sV^/adg=`fl ä e7gEk2L/�9^LgEq«n�eLg�p/q(`zamg0hj^/[o\ieP`fam^Lg�e7�V^/Y-`�`fw0q
nxw?eLgEpLq�adgvtEYEamk�c/q(}m^Nn�a�`|�/�

s s

� w0q�gE^L`bam^/g�`fw?e7`«[bq(p/am^/g0l�^Lh!w0amp/wEq([�tEYEamk
c/q(}m^Nn�ad`|�¢w?e�c/q�}m^S{�q([�sE[bq(lbloYE[bq�\ie��¢lo^/YEgEk
lb^/\_q({ywEe7`�n(^/YEg=`fq([bamg=`bYEad`badc/q7� ©�h `bq�[¡eL}m} ��adh
�/^/Y sE}meLn�q��/^/Y0[*w?eLgEk�adg�e¡t?Y0amk�t?^S{r�]�/^/Y
{yam}d}V­?gEk�`bw?e7`]sE[oq�lolbYE[oq�^Lgv�L^/YE[]w?e7gEk�p/[b^S{yl
{yad`bw�t?YEadk¡c/q(}m^Nn�a�`|��e7gEk�gE^L`�`fwEq�^L`fw0q�[�{�e��
eL[b^LYEgEk�� � w0q�[bq(lb^/}dY0`fad^/g;^Lh!n(^/YE[olbq�adl�`fwEe7`«`bwEq$sE[oq�lolbYE[oq�hjq�}d`«�=���L^/YE[«wEeLgEk�aml�gE^L`�`fwEq�lo`xeP`famn
sE[bq(lbloYE[bq*^7h�`fw0q_\_^ScNamgEpvt?YEadk��jad`raml�`bwEq�s0[bq�lolbYE[oq�hjq(}d`��=���/^/Y��"gE^L`��=��`fwEq�t?YEadkQ��� � wEaml�n�e7g
�Vq�n�}meL[ba�­?q�kvhjYE[�`fwEq([«�=�vamg=`f[o^-k0YEn�adgEp_`bwEq�gE^L`fad^/g�^Lh¶e �(Ù��g_�Ø��0Ù ÏjÔVØ �¶Ô�Ï�ØVÙ=~ � wEaml�aml�e�s�^/amg=`�amg
`fwEq$lo`fq�eL\_}mamg0q�{ywEq([bq�`bwEq$t?^S{'c/q(}m^Nn�ad`|��[oq�kEYEn(q�lZ`b^�¦�q�[o^E� 	 D )7����kEYEq�`f^i`bwEq�sE[oq�lbq(gEn�q�^LhIe7g
^/�El�`xeLn(}mqS�¨�!©z`�`bwEaml]s�^/adg5`]`bwEqrlo`fe7`fadn�sE[bq(lblbY0[bq�w?eLl]`fwEqr\�eP§-am\�Y0\ c7eL}dYEq@� D ��loamgEn(q�á	 D ) �=��~

ä
L � 	 � ? ��) � D

©Uw?eLgEk�s0}®eLn(q�k�amg*e$t?YEamk*tE^ {�hjq�q(}ml�`bwEqZl�`xeLp/gEe7`fad^/g*sE[oq�lbloYE[bq<� D � eLg0k  ���^���I{yw0amnxwvamgEn([bq�eLlbq(l
{yad`bw 	 � ����q�eLloYE[badgEpU� D eLg0k �³�E^/gEq�n�eLg�kEq�`fq�[o\�adgEqZ`fw0q«t?^S{3cLq�}m^Nn�a�`|� 	 ���!�Q^L[zeLgvq�§0eL\_sE}dqZlbq(q
sE[b^L�E}mq(\ lbq�` ä ���

Q]»�� � T�T�!�ÈZÅ !9¾ZÃ·Â % %�É�¿�Æ³Â�ËE¿ !�ÈZÃ !$# #ÞÅ�TQÈ !9¾�É�Éo¿�%�Ã %UTQ¿oÈZÆ¥¿ %�É�Å
��q�[ogE^/YE}d}ma�8 lrsE[oamgEn(amsE}dq_q�eLlbad}d��}dq�gEkEl�ad`blbq(}dh�`b^;q([b[b^LgEq�^/Y0lªeLsEsE}damn�e7`fad^/gElZ`f^;e�[beLgEp/q_^Lh]q�c/q�[��Nk?e��
sEwEq(gE^/\_q�g?e0� � wEqª\�adlfeLs0sE}madn�e7`bam^/gEl]adgEn�}dYEkEq�`fwEq�q�§-sE}®e7g5`bam^/g;^Lh¶t?ampLw5`ª� eLad[�tE^ { eLg0k;hj^/[bn(q�lZ^Lg
eLg�eLam[�hj^/am}®���=`fwEqZ{9^/[o¬NadgEp_^Lh#e�c7eLs�^/[bad¦�q([��-`bwEqr�Vq(w?e�cNam^/YE[y^Lh�eª}madp/w=`z�?eL}d}�amgve7g;eLad[u�oq(`��Eq(`bnL� � q
�Vq(p/amg�{ya�`fw�e_\_amlbeLsEsE}damn�e7`fad^/g�`bw?e7`ynxw?eL[beLn(`bq�[oam¦�q(l�`bwEqrlba�`fY?e7`bam^/g*cLq�[���{�q(}m}Ý�

e/�"�«e7gEp/gEadgEpZs?eLs�q�["lo`b[bamsÑ~ � eL¬Lqye�lo`f[oams j	� ^LhQs?eLs�q�[#eL[b^/Y0gEk ä ��4 {yamkEq]e7gEk�lb^L\�q�
 �
� ��4
}m^/g0pE�#��^/}mkª`fw0q�q(gEk�j adg�hj[o^/g=`I^LhV�L^/YE[I\�^LY0`fwª{yad`bwª`fwEq�q�gEk��Uhj[bq�q7� � wEq�lo`f[oamsª{yam}d}0`fw0q�g�`xeL¬7q
e«n�^Lg5cLq�§�lbw?eLs�q�{ya�`fw$`bwEq�q(gEk
�3w?eLg0p/amgEp�kE^S{yg={zeL[okEl��!²�^S{ a�hE�/^LY�lo`feL[o`��E}m^S{yamg0p«\_am}mk0}d��e7}m^/gEp

�



`fwEq�lbYE[�h�eLn�q7�Vq(gEk � ^Lh�`bwEq�s?eLs�q�[�lo`f[oams�{yam}m}Ñ[bamloq�Y0g5`bam}d}Ñ`fwEq�lo`b[bads;amlywE^L[bam¦(^/g=`xeL}¥e7gEk;gE^�}m^/g0p/q�[
w?eLgEpLgEamgEp_kE^S{yg���XZgEq�\�e��*��q�`bq�\_s0`fq(k�`b^�q�§-sE}®e7amg�`fwEadlyamg�`fq([b\_l�^7h ��q([bgE^/Y0}m}ma�8 l�sE[badgEn�adsE}mqreLl
hj^/}m}d^S{yl�~"`bwEq�eLad[9��q�}d^S{�`fwEqZsEeLsVq([�l�`f[bads*aml9lo`fe7`fad^/g?eL[��_eLgEkve7`ze$sE[bq(lbloYE[bq�^Lh ä e7`f\_^/losEwEq�[oqL�¶©�l
�/^/Y��0}m^S{r�-`bwEq�eLad[�eL��^Sc/q«`bwEq«l�`f[oams�eLn(�5YEam[oq�l]e�cLq�}d^-n(ad`|��eLgEk�wEq(gEn�q«ad`fl9sE[bq(lbloYE[bq�kE[o^/sElz��q�}d^S{ ä
e7`f\_^/losEwEq�[oqr\ieL¬5adgEp�`fwEqrs?e7sVq([]lo`f[oamsv[badlbq7�!��q�[oqramlz`fw0qrt?eS{3amg*`bwEamlyeL[op/YE\_q�g=`�~¶©�l]�/^/Y��E}m^S{r�
�/^/Yvad\�s?e7[o`I¬5amgEq�`famn�q�gEq([bpL��`f^$`bwEq�eLad[�e7�V^Sc/q�`fwEqZl�`f[oams*�=��kE^/amg0p�q�§N`fq([bg?e7}V{9^/[b¬�^/g*ad`�� � wEadl�aml
gE^ª}m^LgEp/q�[I`fwEq«amlb^L}®e7`bq�k*l��-l�`fq(\ `f^${yw0amnxw�`fwEq ��q�[ogE^/YE}d}ma?`fwEq(^/[bq(\ eLs0sE}madq�k��#©�}mlo^$`fwEqZeLam[�eL�V^ScLq
eLgEk��Vq(}m^S{ ��q�}d^/gEpª`f^�kEa�£Ñq([bq(g5`�l�`f[bq�eL\_}mamg0q�l�� �9q�n�e7YElbq�^Lh�`bwEq�loq�h�e7n(`fl(�E`fwEq�eLad[]eL��^Sc/qr`fwEqrlo`b[bads
\�^ScLq�l�h�eLl�`fq([I{ya�`fwE^/Y-`�a�`flIsE[bq(lblbY0[bqZkE[o^/sEadgEp��jlbYE�Eloq��5YEq(g5`b}d�*e�sE[oq�lbloYE[bq«kEad£Vq�[oq�gEn(q�{yam}d}?kEq(cLq�}d^/s
�EY0`�hj^L[$^L`bwEq�[�[bq�e7lb^/gEl�eLl${yam}d}!�Vq�q�§-sE}®e7amgEq(k��Vq(}m^S{���� � ^�n(^/g0­?[o\ `bwEaml$eLlªe;\_amlbeLsEsE}damn�e7`fad^/g
^Lhz`bwEq ��q([bgE^LYE}m}da¶sE[badgEn�adsE}mq7�u[oq�s�q�e7`�`fwEq�eL��^Sc/qiq¨§-sVq([bam\_q�g=`�e7h `fq([�sEY0lbwEadgEp�`bwEq�q(gEk � ^7h�`fw0q
lo`b[bams�YEs�{ya�`fwv�/^/Y0[�­?g0p/q�[�lb^_`fw?e7`�gE^S{U`bwEq�l�`f[oams�w?eLl�e_n(^/gEn�e�cLq�lbw?e7sVqr{yad`bw�a�`fly\�adkEkE}dq�s?eL[o`
lfeLpLp/amgEpikE^S{yg�� ¤ h!�/^/Y�g0^ { l�`xeL[�`Z�E}d^ {yadgEp�eL}d^/gEp�ad`��Q`fw0q�lo`b[bams�{yam}m}¥��q$sEY0lbwEq(k�hjY0[o`fw0q�[ZkE^S{yg��
[fe7`bwEq�[I`fw?e7g*[feLadlbq(k*YEsi{ywEad}mq�^/YE[9g?eLadcLqZeLs0sE}madn�e7`bam^/g�^Lh³`bwEq ��q([bgE^LYE}m}da�s0[bamg0n�ams0}mq]{�^LYE}mk*s0[bq�k0amn(`
`fwEqr^/s0sV^/load`bqL�

� w0aml�q�§-s�q�[bad\�q(g=`�lowE^S{yl�`bw?e7`�`fwEqv��q�w?e�cNam^LYE[�^LhZs?e7sVq([_l�`f[oams�kEq�s�q�gEk0li^/g�ad`blªn�YE[�cLeP`fYE[oq
��n(^/g=c/q�§$^/[¥n�^LgEn�e�c/q���� � q!{yam}m}LlbwE^S{�}me7`fq([¥`bw?e7`¥`fw0q9q�£Ñq(n(`"amlueLn(`bY?eL}d}d�Zn�eLYEloq�k$�=�r`fw0qIn(YE[ocNad}mamg0q�eL[
t?^S{3^7hu`bwEqZt?YEadk��¶©«}d}Ñ\_amlbeLsEsE}damn�eP`fam^LgEl!^Lh¥`fwEq ��q([bgE^LYE}m}daM8 l9sE[oamgEn(amsE}dq�h�eL}d}Vadg*`fwEadlzn�eP`fq�pL^/[o��~#`fw0q
[bq�eL}³n�eLY0lbq�^Lh"`bwEqrsEwEq(gE^/\_q�gE^/g�amlztEYEamkv\_^L`fad^/gveL}m^LgEp�eªn�YE[�c/qL�

�?�U��}madp/w=`�~Z© \�e �o^/[Z\_amlbeLsEsE}damn�e7`fad^/g;^Lh ��q([bgE^/Y0}m}ma�8 l�`fwEq(^/[bq(\¹amlZ`b^v`bwEq�sE[b^L�E}mq(\ ^LhIt?ampLw5`
eLgEk�`fwEq_q�§-sE}meLg?e7`bam^/g�^LhI`fw0q_^L[bampLamg�^Lh9hj^/[bn(q�l�`fw?eP`$e7n(`�^/g�`fwEq_eLad[ohj^/ad}Ý� ¤ gK`fwEadl��¥^/gEq�}d^-^/¬5lre7`
`fwEq�gEe7`fYE[oq*^Lhy`fw0q�eLam[CN t?^S{ eL[o^/YEgEk�`bwEqi{yamg0p�^Lh�eLgÞeLad[bn�[be7h `�� ¤ `�aml�e7[bp/YEq(k�`fw?e7`ªeLam[�^/g�`fw0q
YEsEs�q�[�loamkEq�^7hI`bwEq${yadgEp*`f[beScLq�}dlrei}m^/g0p/q�[Zk0amlo`feLgEn(q$`fw?e7g�^/g�`fwEqª}d^S{�q([ZlbadkEq�kEYE[oamgEp�`fwEqªlbeL\�q
`fad\�q�amg=`fq([oc7eL}VeLgEk�wEq(gEn�q�a�`�wEeLl]e$wEadp/wEq([9c/q(}m^Nn�a�`|�/� � wEadlzp/a�c/q�l�[bamloq�`b^ªe$}m^S{9q�[zs0[bq�lolbYE[oq�[bq(p/am^/g
eL��^ cLq�`bwEq�{yadgEp�`bw?e7`IlbY0nx¬Nlz`bwEqy{yamgEp�YEs�� � wEq�sE[b^L�E}mq(\¢wEq�[oq«adlIg0^L`9`bw?e7` ��q�[ogE^/YE}d}ma�8 l#`bwEq�^/[oq�\
kE^Nq�l�gE^L`�eLsEsE}���`b^*`fwEq�eLam[�t?^S{ÜgEq�eL[«`bwEq${yamg0p � ad`«n�q([o`xe7amgE}��;kE^Nq�lZeLgEk�`fY0[bgEl�^/Y-`Z`f^*��q$cLq�[o�
YElbq�hjYE}Ý� � wEq_sE[b^/�0}mq�\ amlZ`fwEe7`�^Lhzn�eLYElbq�eLgEk¡q(£Vq�n�`�eLg0k¡^LhI`fw0q�^L`bwEq�[rad\�s�^/[o`feLg=`rq(£Vq�n�`flr`fw?e7`
eL[bqvn([bYEn(a®eL}z`b^Kq(lo`feL�E}madlbwEadgEp�`fwEqv[oamp/w=`ªt?^S{ sEe7`b`bq�[bgÑ���EY0`�eL[oqv^ cLq�[o}m^N^/¬Lq(k adgÞ`bwEaml�loam\_sE}ma�­?q�k
q�§-sE}meLg?e7`bam^/g�� ��q�}d^S{r�Q{9q�p/adcLq$e�lb}damp/w=`f}��*\_^/[bqrkEq�`xeLad}mq(k�kEq(lbn([bams-`fam^Lg�^Lh#eLam[CN t?^S{��?eLloq�k�^/gv`fw0q
t?YEadkKq(�5Y?e7`fad^/g�^Lh9\�^L`bam^/g�eLgEk�`fwEq(g¡YEloqª`fwEq�[bq(lbYE}�`flZ`b^�p/eLamg�e���q(`b`bq�[rYEgEk0q�[bl�`xeLg0kEamgEp�^Lh!`fw0q
eL��^ cLqisEw0q�gE^/\_q�gEe0� ¤ g�lowE^/[o`��"{9q�{yad}m}#hj^/}d}m^S{ `bwEq�hj^L}m}m^S{yadgEp�[bq�eLlb^/g0amgEpE~�©«ad[rtE^ { e7�V^Sc/q�`fw0q
{yamgEp_hj^/}m}d^S{ylye�n�Y0[oc/q(k�s?e7`bw;kEYEqr`f^*Ò�^=eLgEkEe�q(£Vq�n�`����«amlbn(^/lba�`|�vq(£Vq�n�`flZgEq�eL[y`fwEqr{yamgEp_hjYE[o`bwEq�[
lbw?e7sVq�`fwEq�t?^S{r� �"amg?eL}d}d�L�0n�Y0[oc/q(k�t?^S{'p/q�g0q�[feP`fq�l«e�}d^ {9q�[�sE[oq�lbloYE[bq$[bq�pLam^/g;eL�V^ScLq�`fw0q�{yadgEp*eLl
n�eLgÞ��q�lbq(q�gÞhj[b^/\ `fwEq*t?Y0amk�q��5Y?eP`fam^Lg�^Lh�\�^L`bam^/g�� eLgEkÞadg5`bq�[oq�lo`bamgEpL}d�/�#`bwEq*hj^/[on�q�n�^L\�s�^/gEq(g5`
[bq(lbs�^/gElbad�E}mqrhj^/[]`fw0aml�amly^/[o`bwE^/p/^Lg?eL}�`f^_`fwEq�n�^L\�s�^/gEq(g5`�[bq(lbs�^/gEloam�E}dqr`bwEq �9q�[bg0^/YE}m}da�sE[oamgEn(amsE}dq�� ���
� wEaml"n�[oq�e7`bl"`fw0q9}dadh `��u²�^ {r�7`fwEqIsE[bq(lbloYE[bqzk0ad£Vq�[bq(gEn�q�eL}mlo^«n([bq�eP`fl#eyc/q(}m^Nn�ad`|�rk0ad£Vq�[bq(gEn�q�eL��^ cLqzeLg0k
�Vq(}m^S{3`bwEqr{yamgEp_�=� ��q�[ogE^/YE}d}ma�sE[oamgEn(amsE}dqL� � wEq(g�`fw0q�cLq�}m^Nn�a�`|��kEa�£Ñq([bq�g0n�q�n�^/g=`xe7amgElyamg-hj^/[b\�e7`fad^/g
eL��^/Y0`]`fw0q�}dadh `ye7gEk�n�eLgv�VqrYEloq�k�`f^�n�^/\_sEY0`bq�`fwEqrYEs={�eL[bk�hj^/[bn(qL�






� ��� �����¶���_
�� ��&U��
������ ����
���� �����

� wEq�tEYEamk�q��5Y?e7`bam^/g�^Lh�\�^7`fam^Lg Ú á3 )�Ú54K� : á	^' : ão��kEq(lbn�[oam��q�l�`fwEq�\_^L`fad^/g�^Lh�e�lb\�eL}d}�t?YEadkq�}dq�\_q�g=`r^Lh¶c/^L}mYE\_qªÚ_Û YEgEkEq([�`fwEq�adg0t?YEq(gEn�q�^Lh¶hj^L[bn�q�Ú á3 � � w0qª\ieLadg�n�^Lg5`b[bad�EY0`fad^/gEl�`f^*`fw0q
hj^/[bn(q�eL[bq]{y[ba�`b`bq�g_amgª`fwEq]hj^/[o\¢Ú á3 )3Ú á3b>Y? Ú á3�A B D�F,? Ú á3�G e7gEk�q�eLnxw�{yad}m}-�VqykEadlbn�Y0lblbq(k*��q�}m^S{r�
� q]{yad}m}5`fwEq(g_k0q�lbn([bad�Vq]`fw0qyeLn�n(q�}mq([fe7`bam^/g : á	�' : ãu^Lh�`fwEqztEYEamkªq(}mq�\_q�g=`�� � wEq]n�^Lg5`bamg5YEa�`|��q��5Y?eP`fam^Lgaml]kEq(lbn([bam��q�k;e7`]`fw0q�q(gEk��

�y»�º V ! T?Æ³ÅUÀr¾ZÅ Ë ! S�T?Å¥Ã0ÃE¾UT?Å�� T?Â¶Àr¿ÁÅ"È�Ë
©¹n�^L\�s�^/gEq(g5`�Ú á3=> ^Lh�`fwEq�hj^/[bn(q�eLn(`bamgEp�^/g�lb\�eL}d}�t?Y0amk�q(}mq�\_q�g=`bl*aml�n�eLYEloq�k �=� ��� ×^�1��Î�� ×
_`� �EÐ"Ïj×NØVÙ ��^/[�YEg5�?eL}meLgEn�q(k sE[bq(lblbY0[bqS�*adg·`fwEq�t?YEamkÑ� � ^�lbq(q�wE^S{ `bwEamlieL[badlbq(l���ad`*lowE^/YE}dk��Vq
q�\_sEw?eLloam¦(q�k�`fwEe7`ªÚ á3 amlr`fwEq*g0q(`$hj^L[bn�q*eLn(`bamgEp�^/g�`fw0q�t?YEadk�amg�Ú_Û���`fwEe7`�adl�`fw0qilbY0\ ^Lh�e7}m}
hj^/[bn(q�l�eLn�`famg0p_^Lg�a�`zhj[b^L\ kEa�£Ñq([bq�g=`�kEad[bq�n�`fad^/gEl�� � cLq�gv{ywEq�g�`fwEqrgEq�`]hj^/[bn(q�eP`�e�s�^/adg5`iáâ {yad`bwEamg
`fwEq�t?Y0amkvcLe7gEamlowEq�l(�E`fwEqrgEq�`�hj^L[bn�qr^/g�Ú_Û¢\ie���g0^L`]c7eLgEamlow�~

� q�`�YEl�­?[bl�`�n�^/\_sEY0`bq*`fwEq�n(^/\_sV^/g0q�g=`�� Ú 3=> ����^Lh�Ú á3b> amg�`bwEq â N|kEad[bq�n�`fad^/g��¡Ò�^/gEloamkEq([�e
lb\�eL}m}?[oq�n�`xeLgEpLYE}®eL[!lo}®eL�_^Lh�`bwEamnx¬5gEq(lblzÚ â ��eL}m^/g0pr`bwEq â NÁeP§-amlf�Ie7gEk*eL[oq�e�j��ª��amg�`fw0q�	 � �$sE}meLgEqS�
{yad`bwEamg�`bwEqit?Y0amk�� � wEq*c/^/}dYE\_q�^Lh]`bwEq*lo}®eL��adl�Ú_Û�) j�� Ú â � � wEqi`|{9^�h�eLn(q�l�adg5`bq�[olbq�n�`�`fw0q
â NÁeP§-adlze7` â eLgEk â ? Ú â {ywEq�[oq«`fw0q«sE[oq�lbloYE[bq(lyeL[bq �veLgEk"� ? ÚU�³�-[oq�losVq(n(`fa�c/q(}d�/�0n�^/[o[bq�losV^LgEkEamg0p
`f^veis0[bq�lolbYE[oq�p/[feLk0amq�g=`ZÚ-� ' Ú â e7n�[b^Llbl«`bwEq�lb}meL��� � wEq�hj^/[bn(q�l�^/g;`bwEq$h�eLn(q�l�e7[bqv� 3b> ��� ) � j
�
eLgEk�`fw0q_^LsEsV^Llbad`b}d��kEam[oq�n�`fq�k � 3b> ����� d �P) ��� � ? Ú-�Q�(j��/� � wNY0l�`bwEqªgEq(`�hj^L[bn�q�e7n(`fadgEpv^/g�`fw0q
lb}meL�vamg�`fwEq â N kEam[oq�n(`bam^/gvadl

� Ú 3b> �
�-) � 3=> ��� ? � 3b> ����� d �U)�� � j
����� � ? ÚU���(j����b)���Ú-� j
�-) �
Ú-�
Ú â

Ú_Û

F

F

A

x+ x

x

∆

xz

y

x

x x+∆ x

¤ g�`bwEqI}mam\_ad`Ñ^LhE¦(q�[o^�`fw0amnx¬5gEq�lol��/^LgEq!p/q(`bl
eªhj^/[bn(q�sVq([�Y0gEad`]cL^/}mYE\_qL�

}mam\d��=h<i � Ú 3b> �
�Ú_Û ) �
&,�
& â

� wEq9lbampLg�adgEkEadn�e7`bq�l³`fw?eP`u`bwEq!hj^/[bn(qIadl¥kEa N
[bq(n(`bq�k�hj[o^/\ [bq�pLam^/gv^LhuwEadp/wEq�[]s0[bq�lolbYE[oq
`f^K[bq(p/am^Lg ^Lh«}m^S{9q�[�sVq([blolbYE[oq�{ywEadnxw·aml
`fw0q_k0am[bq(n(`bam^/g�adg�{ywEamnxw�t?YEadkKsEeL[o`bamn�}dq�l
\_^ cLqªeLl�e�[bq�loYE}d`Z^LhIeisE[oq�lbloYE[bq�kEa�£Ñq([ N
q�g0n�qL�

Ò�}mq�e7[b}d�L�/^/gEq]n�eLg_kEq�[oadc/qyloam\_am}®e7["q¨§�N
sE[oq�lbloam^/g0l�hj^/[¶`fwEq�	�eLgEk
�$n�^/\_s�^/gEq�g=`bl

^Lhu`fwEq�hj^/[on�qL�!©z`y`fw0q�q(gEk��E`feL¬5amgEpª`fw0q�lo\ie7}m}VcL^/}mY0\�q�}dam\_ad`��5{9q�pLq(`��

Ú á3b> )"��� �â & �& â ? �	 &,�&�	 ? ��
& �
& ��� Ú_Û )�� á� ��Ú�Û

{ywEq�[oqL���â � 0����1/ZkEq(gE^L`fq�YEgEa�`«c/q(n(`b^/[bl�adg�`fw0q$n�^L[b[bq(lbs�^/gEkEadgEp*kEad[bq(n(`fad^/gEl«eLgEk;`bwEq�lb\�eL}d}�c/^/}dYE\�q
}mad\�a�`�adl�ad\�s0}mamn(ad`b}d��eLlolbYE\_q�kÑ�

�



x

s
∆x

x  

s 

+

+

∆ x

∆ s
© lo`b[bq�eL\�}damgEqvadlieK^/gEq�kEam\_q�gEloam^/gEeL}]n�YE[�c/q�adg

lbs?e7n�qL�!©z`�eLg=��sV^Lamg=`��={9q«n�e7gikE[beS{�e�`xe7gEp/q�g=`Ic/q(nON
`f^/[y`f^�`fw0amlyn�YE[�c/q7� �9��`fwEq�kEq�­?gEad`bam^/g�^Lh#e_l�`f[bq�eL\5N
}madgEqL�Ñ`bwEamlZ`feLgEp/q(g=`�cLq�n�`f^/[rw?eLl�`bwEqªlfeL\_qªkEad[bq�n�`fad^/g
eLl"`bwEq9tEYEamk�c/q�}d^-n(ad`|��e7`u`fwEe7`#s�^/amg=`��"��q�gEn(qL�=a�h �� aml"e
YEgEa�`�`feLgEp/q(g=`�cLq�n(`b^/[�`b^_`bwEq�lo`f[oq�eL\_}madgEqre7`�e�sV^/adg=`
� �� I �� ) ä ���E`bwEq�g�amg�`fq([b\_l�^Lhu`fw0q�t?Y0amkvc/q�}d^-n(ad`|�veP`
`fw?eP`]sV^Lamg=`�� �� ) á	^'�� á	�� � � qZn�e7g�gE^S{ eLlo¬_`bwEqZ�5YEq(l N
`fad^/g�~ � w?e7`!aml#`bwEq]n�^L\�s�^/gEq(g5`!^7hV`bwEq]hj^/[bn(qyÚ á3=> adg
`fwEq]k0am[bq(n(`bam^/gª^LhVeZp/a�c/q(gªlo`f[oq�eL\_}madgEq 
 ��^L[bq]q�§-sE}damn�N
ad`b}d�/�5{9qZ{zeLg=`]`b^ªq(c7eL}mYEe7`fq�Ú á3=>@I �� � � ^�`fw0amlzq(gEk��Ea�`
amlzn(^/g=c/q(gEamq(g5`]`b^�­?[bl�`]p/a�c/q�e�kEa�£Ñq([bq(g5`zkEq�lon�[bads0`fad^/g*^Lh �� ~#©�g5�isV^Lamg=`]eL}d^/gEp$`bwEqZl�`f[bq�eL\_}mamg0q«n�e7g
�Vq�sEeL[feL\_q(`b[bad¦�q�kiamgi`bq�[b\_lz^Lhua�`flzkEadlo`feLgEn�q7� � �0hj[o^/\ e�[oq(hjq([bq�g0n�q�s�^/amg=`]^/g*`bwEqZl�`f[bq�eL\_}mamg0qL���?^/[
q�§0eL\_sE}mq7�?e�sV^/adg=`<jU{yam}m}V�VqreP`ylb^/\_qrkEaml�`xeLgEn(q � e hj[b^/\ `fwEqr[bq�hjq�[oq�gEn(q�s�^/amg=`ye7gEk�a�`fl]kEadlo`feLgEn�q
hj[b^/\ s�^/amg=` � {yad}m}¥�Vq � e � ��� ��g0^L`fq$`bw?e7` � aml«\�q�eLlbYE[oq�k�eL}d^/gEpi`bwEqªn�Y0[oc/q�e7gEk�gE^L`re7}m^/gEp*e
lo`b[feLadp/w=`�}madgEqS�¨��Ò�^/gElbadkEq�[�`|{�^�e7kP�beLn�q(g=`�s�^/amg=`fl � eLgEk � ? Ú � {yad`bw�c/q(n(`f^L[�sV^Llbad`bam^/g0l�áâ eLg0k
áâ ? Ú�áâ �V[oq�losVq(n(`fa�c/q(}d�/�Ñ^/g�`bwEq$l�`f[bq�eL\_}mamg0qL� �?^/[yc/q�[��;n(}m^/loq�loq�s?e7[fe7`bam^/g��Q`fw0q$kEadlo`xe7gEn�q��Vq�`|{�q(q�g
`fwEq�`|{�^iamgv`fq�[o\�l�^Lh#`bwEq�}mq�g0pL`fw�s?eL[fe7\�q�`fq�[yadl«Ú � ) � Ú�áâ�� � ¤ g�`bwEq$}dam\_ad`9`fw?e7`�`fw0q�`|{9^*s�^/amg=`fl
eLsEsE[o^=eLnxw�q�eLnxw�^L`fw0q�[�� `fw?e7`«aml(��Ú � � �=��Ú�áâ �Vq(n�^/\_q�l�`xeLgEpLq�g=`«`b^i`fwEq$n�YE[�c/q�e7`�`fwEq�s�^/adg5`�áâ
��^/[ � �¨� � wEq�g �� )�Ú�áâY' Ú � aml]e�Y0gEad`z`feLgEp/q(g=`zc/q(n(`f^L[�� � wEq�n�^/\_s�^/gEq�g=`]^7h�Ú á3=> `feLgEp/q(g5`�`f^�`fw0q
lo`b[bq�e7\�}damgEq�eP` � amlz`bwEq�g�n�}dq�eL[o}d�

Ú 3 D>�� Ú á3b> I �� )Ü��� á� � I �� �EÚ_Û )Ü��� & �& � �EÚ_Û

� ^_YEgEk0q�[bl�`xeLg0k�`fw0q�}meLlo`yl�`fq(s��?gE^L`bqr`bw?e7`

ÚU�c)[�u��áâ ? Ú�áâ � � �u��áâ � ) & �
& â Ú â ?

& �
& 	 Ú 	 ? & �

& � Ú �") á� � I Ú�áâ
� wEq�gÑ�VkEa�cNamkEadgEpª�=��Ú � ^LgEqr^/�0`xe7amgEl]`fw0q�ÐuÏ �P×��LÙ ÏjÔ�Ø��EÕ�Ð¥×��PÏ Óg�0ÙSÏjÓ�×i^7hY�;eL}m^/g0p�`bwEqrlo`b[bq�e7\�}damgEq
eLl & �

& � � }dam\d D h<i
Ú-�
Ú �

) á� � I ��
� ^_lbY0\�\�eL[bad¦�q7�-`fw0q�n(^/\_sV^/g0q�g=`�^Lh"hj^L[bn�q�eL}d^/gEp�`bwEqrlo`f[oq�eL\_}madgEqZadl

Ú 3 D> ) � � & �& � �EÚ_Û

�y»RQ V ! T?Æ³ÅUÀr¾ZÅ Ë !	�3¿�Ã-Æ !9Ã0¿|ËLÊ
�Zadlbn�^Llbad`|��adg t?YEadkEliadl_`bwEq�e7g?eL}m^Lp/YEq�^LhZhj[badn(`bam^/g�amg lb^/}damkEl(� ¤ `iaml�`fwEq�sE[b^LsVq([o`|��`fw?e7`�\�eL¬Lq(l
eLkP�beLn(q�g=`*}me��/q�[oli^Lh«\�^ScNamg0pKt?Y0amkÞ`fq�g0k·`f^¡lo`fadnx¬�`f^/pLq(`fw0q�[���ÌN^�adh�`|{�^�eLkP�beLn(q�g=`*}me��/q�[oliw?e�cLq
kEad£Vq�[oq�g=`�c/q�}d^-n(ad`bamq�l(�0`fw0q�h�eLl�`fq([�}me��/q�[y`fq(gEkEly`f^_lb}d^ {yk0^ {yg;eLgEkv`fwEq�lb}d^S{�q([�^/g0qr`bq�gEk0l�`f^_lbs�q�q(k
YEs*kEY0q�`f^�`fwEq�sEYE}d}�^7h�`fwEq�^L`bwEq�[9}®e��/q([����?^/[!t?YEadkElItE^ {yadgEp$g0q�eL[�e���^/YEgEk?e7[o�/�5`fw0amlIp/adcLq�l�[oamloq�`b^
`fwEqIhj^/}m}d^S{yamgEp]sE[o^L­?}dqL~³`fwEq!t?YEadk$}meS�Lq�[uam\_\�q(kEa®eP`fq�}��«g0q�§N`"`b^�`bwEq9��^/YEg0k?eL[o��adl"e7}m\_^/lo`ulo`fe7`fad^/g?eL[��






kEYEq�`f^�hj[oamn�`fam^Lg���q(`|{9q�q(g*t?YEamkieLgEki`bwEq«��^/YEg0k?eL[o�L� � wEadl�lo`fe7`fad^/g?eL[���}mq�c/q�}�sEYE}d}ml!^/g_`fwEq�\�^ScNamgEp
t?YEadk�gEq�§N`�`f^ia�`Ze7gEk;`fq(gEkEl�`f^*lo}m^S{Uamg�kE^S{yg���ÌN^*eLl�{�q�\_^Sc/q$eS{�e���hj[o^/\ `fw0q$��^/YEgEk?e7[o�/�Q`fw0q
t?^S{Ulbs�q�q(k�pLq(`yh�eLlo`bq�[(� � w0aml]��q�w?e�cNam^/Y0[�n�eLg��Vqr�5Y?eLg=`fa�­?q�k�amg�eªlbad\�s0}mq«{�e��V~

Ò�^LgElbadkEq�[re�wE^/[oam¦(^/g=`xeL}�tE^ {Ü^Lh!t?YEadk�{ya�`fw�c/q(}m^Nn�a�`|��amg�`bwEq â kEad[bq(n(`fad^/g�� � wEqªt?^S{¢aml«s?eL[ N
eL}m}dq�}�`f^�`fw0q â � �ÞsE}®e7gEq�eLgEk�`bwEq 	·n(^-^/[okEamgEe7`fq�\_q�e7lbYE[oq�l�`fwEq�tEYEamk wEq(amp/w=`��¢Ò�^/gEloamkEq([ L
t?^S{¹sE}meLgEq(l�sEeL[feL}d}mq(}�`f^�`bwEq â � �ÞsE}®e7gEq�e7`vwEq(amp/w=`fl 	·eLgEk 	 ? Ú 	·{ya�`fw�t?^S{ cLq�}d^-n(ad`fadq�l
	 �¡eLg0k 	 � ? Ú 	 �=��[bq�losVq(n(`badc/q(}d�U��gE^L`bq�`fw?eP`*`fwEq�}d^S{�q([�}®e��/q([����Vq(amgEp�n(}m^/loq�[i`b^�`fwEq���^L`b`b^/\
�V^LYEgEk?eL[��/�Iw?eLl_e�}m^S{9q�[�c/q(}m^Nn�a�`|��`fwEeLg�`fwEq�YEs0sVq([_^LgEqL�IkEYEq�`f^�cNadlbn�^Llbad`|�0�¨� � wEq�h�eLlo`bq�[�t?^S{
e7`�wEq�adp/w=` 	 ? Ú 	�`b[bamq(l�`b^ losVq(q�k Y0s3`fwEq�t?^S{ e7`�wEq(amp/w=` 	�`fwE[o^/YEp/w�c-adlbn(^/YEl;adg=`fq�[beLn(`bam^/g
�=�Þq�§-q�[�`famg0p�e�hj^/[on�qv^/gÞad`�adg�`fwEq â k0am[bq(n(`bam^/g��j`bw?e7`�adl��!`fwEq�t?^S{ k0am[bq(n(`bam^/gQ�¨��Ì-YEnxw e�hj^L[bn�q
sVq([$YEg0ad`�wE^/[oam¦�^Lg5`feL}IeL[bq�e�adl�n�eL}m}dq�k�`fwEq��(Ù�� ×����L���³� 	0��� ²�^7`fq�`bwEq_kEad£Vq�[oq�n�q7~ªsE[bq(lbloYE[bq*adl�hj^L[bn�q

y+∆y

τ (y+∆y)

τ(y) (y

( y ∆+ y)

x

xv

v

y

y

z

)yA

x

s�q�[]YEgEa�`�eL[bq�e�eLn(`bamgEpªgE^L[b\�eL}V`b^�e�loYE[ N
h�eLn(qL�7{yw0am}mq¶l�`f[oq�lbluaml³hj^/[on�q!s�q�[¥YEgEa�`ueL[bq�e
eLn�`famg0p*s?eL[beL}m}dq�}�`f^�`fwEq�lbYE[�h�eLn�q����rÌ-ad\�aEN
}®e7[b}d�L�=`fwEq�lb}m^S{9q�[It?^S{�e7`�w0q�ampLw5` 	�`f[oamq�l
`f^3[bq(`feL[bk¢`bwEq·h�eLl�`fq([¡t?^S{ e7`�w0q�ampLw5`	 ? Ú 	��=��q�§-q�[�`fadgEp�^/g�ad`reihj^L[bn�qªs�q�[
YEgEa�`�eL[bq�e��³� 	 ? Ú 	E��adgv`bwEq � â kEam[oq�nON
`fad^/g��!ÌNYEnxw*hj^/[bn(q�l]e7[bq�`bwEqZn�eLYElbq«^Lh�`fw0q
c/q(}m^Nn�a�`|��kEad£Vq�[oq�gEn(q!�Vq�`|{�q(q�g$`bwEq!}®e��/q([bl��
�?^/[�lbam\_sE}dqZt?YEamk0lª�j`bwEq�lb^in�eL}m}dq�k�²�q�{@N
`f^LgEa®eLg�t?Y0amkElf���9`bwEqv[bq(lbYE}�`famg0p�cLq�}d^-n(ad`|�
p/[beLkEamq(g=`yamlysE[b^LsV^/[�`fad^/g?eL}Q`f^������)�� & 	 �&�	

{ywEq�[oq���adl]n�eL}d}mq�k�`bwEq�Ó¥Ï��1�/Ôb��ÏjÙ�� �/Ô�×��[�=Ïj×NØVÙ=�
� q�`]YEl]gE^S{ n(^/gEloamkEq([]eªlb\�eL}m}Qc/^/}dYE\_qZq�}dq�\_q�g=`]^LhuwEq(amp/w=`yÚ 	*e7gEkvn�[b^Llbl]lbq(n(`bam^/g�eL[oq�eªÚ5j
	

�Vq�`|{�q(q�g�`bwEq�t?^S{�sE}meLgEl�e7`�wEq�adp/w=`fl 	�eLgEk 	 ? Ú 	�� � wEq�^/sEs�^/lba�`fq�}���kEad[bq�n�`fq(k�lo`b[bq(lblbq(l��¥� 	E�
eLgEk��¥� 	 ? Ú 	0��eLn(`bamgEp$^/g�`fwEq�}d^ {9q�[ye7gEk�YEsEs�q�[zh�eLn(q�ly^Lh¥`fw0aml�cL^/}mYE\_qZp/a�c/q�[oamlbq�`f^�eªgEq(`]hj^L[bn�q
^/g�Ú�Û )3Ú 	-Ú5j
	�adgv`bwEq â N|kEad[bq(n(`fad^/g��
��Ú 3�A �
�*)��
�³� 	 ? Ú 	E� ���³� 	0����ÚPj�	 )�� � � & 	 �&�	 � 	 � d 	 � � & 	 �&�	 � 	�� ÚPj�	 )�� & � 	 �& 	 � Ú 	0Ú5j�	
�!q�}d^-n(ad`|�Kp/[fe7kEamq(g5`bl�amg¡`fwEq���e7gEk â kEam[oq�n(`bam^/g0l�eL}dlb^;n(^/g=`f[oam�EY0`bqi`f^�`bwEqihj^/[on�q7�!eLgEk�`bwEqi`f^7`xeL}
� Ú 3�A ���·� {ywEamnxw {�q�kE^ÞgE^7`�k0q�[ba�c/q�wEq([bq � �iaml�pLadc/q(g��=� ��Ú 3�A ��� ) ��� � � 	 �P�oÚ_Û�� Ì-am\_am}meL[
q��5Y?e7`bam^/g0l�w0^/}mk�hj^/[]^L`bwEq�[yn(^/\�s�^/gEq(g=`fly^Lhu`fwEq�hj^/[on�qL�?w0q�gEn(qL�

Ú á3�A ) ��� � � á	 �EÚ�Û�����������������! "�!#%$&�('�)+*,�%�-*,�� ,.0/2143,576148 3�9;: #�'�*<'!=?> 9 'A@ : )B'! C'A@� :,9 .D��EF�HGI�KJ%# 9 * 9 '!#L'!)?/M�!#%G�*,���H�!=N'O>A�-GI�K 9 >P��* 9 '!#=%� : �4GQ'!# 9 *�RTSU.D'! "�M 9FV 'A ,'A@ : *, "����*,.D�K#+* 9;: =%� : �4G�'!#Q*,�%����#%�!EXW :,9F: '!) : *" ,� :,: � : �!#%G : *" "� 9 # :L9 #QYN@ 9 G : RTZ�'A [ �K\�*,'A# 9 ��#]Y%@ 9 G :�^ *,�%��*_\�'`�� "��E 9 #����! ,EFWL "�KE;�O*,�4Ga*"�� "'!@ V �b*"���c> 9F: $&' :�9 *_Wa$&'?�&de$ 9 ��#A* : R(Z�'A 9 #N$&'!.D�� "� :":,9 =�EF�fY%@ 9 G :�^*"���L�&gI�� "� :":�9 '!#h$&' 9 #%$ 9 G�� : \ 9 *,�i*,�%�L'!#�� V!9 >!��#
�%�K "�!R
ä �



Ì-^/\_q(`bam\_q�l�tEYEamk�cNamlon�^/load`|�;kE^-q(l�gE^L`�s0}®e���e7g�am\_sV^/[�`xeLg=`�[b^/}dq�amg�e*sEwEq�g0^/\�q(gE^/gKeLgEk�n�eLg��Vq
amp/g0^/[bq(k�hj^/[�`bwEq*lbeL¬Lq�^Lh]`bw?e7`$sEwEq�g0^/\�q(gE^/g��KÌNYEnxw�e�t?^S{àhj^L[�{ywEadnxw��¶q(£Vq�n�`fadcLq�}��/�L�J) �0�#aml
n�eL}d}mq(k�Ï�ØVÓ¥Ï!���=Ï�ÐÞÍ"Ô����

�y»�� V ! T?Æ³ÅUÀr¾ZÅ Ë ! � T?Â���¿|ËLÊ
Ú á3�G adly`bwEqrp/[fe�cNad`fe7`fad^/g?eL}Vhj^/[bn(qL�u� Ú54��7á�V�Qe7n(`fadgEp_^/g�`bwEqr\ie7lbl�q�}mq(\�q(g=`«Ú54 )%�5Ú_Û��E{yw0q�[bq�á�
amly`fwEq$eLn�n(q�}dq�[feP`fam^Lg;kEYEq�`f^�p/[fe�cNad`|�L� � w0aml�n�eLg�e7}mlb^_��q�{y[ba�`b`bq�g;adg�`bq�[b\_l�^Lh#`fw0q$p/[beLkEamq(g=`«^Lh¶e
p/[fe�cNad`fe7`fad^/g?eL}VsV^7`fq�g=`ba®eL}��«�?Y0lbamg0p¡á�5)�� á� �«�

Ú á3�G )J��á�zÚ_Û )"� � á� ��Ú_Û
�y»�� VvÉ�¾�¿ÁÀ ¼�Æ³Æ³ÅuÉÁÅ�T?Â�Ë?¿ !�È
²�q�{]`f^/g98 l�lbq�n(^/gEk�}®e�{ eLsEsE}damq(k�`f^�t?YEadkEl�n�^/g=`feLamgEl*`bwEq�eLn(n�q�}dq�[be7`fad^/gÜá� ) : á	^' : ã_^Lh$e�t?YEadkq�}dq�\_q�g=`�� � ^�q(}mYEn(amk?eP`fq�`bwEq�\_q�eLgEadgEp�^7h�`bwEq�`f^7`xeL}�kEq�[oadc7e7`badc/q : ' : ã;�jamg�n(^/g=`f[fe7lo`�{yad`bw·`fw0qs?eL[�`fa®e7}0`fad\�q]kEq([ba�cLeP`fadcLq & ' &?ão�¨�-{9q�l�`xeL[�`9{ya�`fw�e�pLq�gEq([bamn]hjYEg0n(`fad^/g	�#��áâ�
 ão��{ywEadnxw�c7eL[oamq�l!��^L`fw_amg
lbs?e7n�q�eLgEk*`bam\_qL���?^/[9q�§0eL\_sE}mq7�
�;n�^LYE}mk�[oq�sE[oq�lbq(g=`�`bwEq�}m^Nn�e7}�t?Y0amk�kEq(gElba�`|�/�E}d^-n�eL}�`bq�\_sVq([fe7`bYE[bq
^/[IeLg=�ªn�^L\�s�^/gEq(g5`!^7hVt?Y0amkªc/q(}m^Nn�ad`|�L�!X«h `fq(g_{9q�eL[bqyamg=`bq�[bq(lo`bq�k_amgª`fwEq]c7eL}dYEq]^LhVlbYEnxwier�5Y?e7g5`bad`|�
hj^/[reit?YEadk�q�}mq(\�q(g=`reLlrad`�t?^S{yl�e7}m^/gEpve*l�`f[oq�eL\_}madgEqL� � wEqªt?YEadkKq(}mq(\�q(g5`«hj^/}m}d^ {ylZe*s?e7`fwUáâ �jão�
amgKlbs?e7n�qL� � wEq�gK`fwEq�c7eL}mYEq(lr^Lh�`bwEqªhjYEgEn(`bam^/g¡eL}d^/gEp�`fwEadlrs?e7`fw¡eL[oq�p/a�c/q(g¡�=���#��áâ �jão� 
 ão���*²�^L`fq
`fwEq�`|{9^vlb^/Y0[bn�q(l�^Lh!`fad\�q�kEq�s�q�gEk0q�gEn(qL~ � c/q(g�hj^L[�eihjYEgEn�`fam^Lg��#��áâ ��{yw0amnxw�kE^Nq�l�gE^7`�q�§-sE}damn�a�`f}��
kEq�s�q�g0k�^Lgi`fad\�q7�5`bwEqZn(^/[b[oq�lbs�^/gEk0amgEp$hjY0gEn(`bam^/g
�#��áâ � ão�b�9q�cLe7}mY?e7`bq�k�^/gi`fw0qZs?e7`bw·áâ �jão�Il�`fad}m}Qw?eLl�e
`fad\�q�kEq(sVq(gEkEq(gEn�q��Vq(n�eLYEloqr^Lh�`bwEqr\�^L`bam^/gi^Lh"`bwEq�t?YEadk�q(}mq(\�q(g5`��

� w0q�`f^7`xeL}#`bam\_q_k0q�[ba�c7e7`fa�c/q�^Lh���`xeL¬7q�l��V^L`bw¡`|�Ns�q�l$^7hz`fad\�q�c7eL[oa®e7`bam^/gEl�adg=`f^�eLn�n(^/YEg=`�� � ^
q(c7eL}dY?e7`fq�a�`��³gE^L`bq�`fw?eP`$e�lo\ieL}d}"`bam\_qªamg=`fq([oc7eL}��Sã«`bwEqªt?YEamk�s�^/amg=`;áâ � ão��\_^Sc/q(l�`b^�áâ � ã ? �São�U)
áâ �jão� ? á	 �Sã¨� � wEqr`f^L`feL}Ñ`fad\�q«kEq�[oadc7e7`fa�c/q�^Lh��#��áâ �jão� 
 ão�]adlz`fwEq(g�k0q(­?gEq(k�eLl

: �
: ã
) }mad\�  h<i

�#��áâ ? á	 �Sã 
 ã ? � ão� �����Sáâ�
 ão�
�Sã

XZg � e��-}d^/[]q�§-s?e7gEkEamg0p_`bwEqrgNY0\�q([fe7`b^/[yeLgEkv`xeL¬5adgEpª`fwEqr}mad\�a�`�^LgEq�^/�0`feLamgEl(�

: �
: ã
) &��
&Eã ? ��

B�� �
	 B &��& â B �

&��
&Eã ? á	 I á� �

²�^S{ `xeL¬5adgEp���`b^��Vq�`fwEq�n�^/\_sV^LgEq�g=`fl 	 B ��áâ�
 ão�!^Lh³`fwEq�c/q�}d^-n(ad`|�_^Lhue�tEYEamk*q(}mq(\�q(g5`��N`bwEqZn(^/\�s�^ N
gEq�g=`bl�� B ^Lh�eLn�n(q�}mq([fe7`bam^/gvn�eLg���q�q�e7lbam}��*n(^/\�s0Y0`fq(k;eLl(�

� B ) : 	
B

: ã
) & 	 B
&Eã ? ��á	 I á� � 	 B 


^/[��?adg�c/q�n�`f^/[ygE^7`xe7`bam^/g��
á�5) : á	

: ã
) &Iá	
&Eã ? �(á	 I á� �Pá	 K

� qrw?e�cLq�gE^S{3kEq�n(amsEwEq([bq(k;eL}d}��5Y?eLg=`fa�`fadq�lz`fwEe7`�eLsEs�q�eL[]adg�²�q({]`b^/g98 l�loq�n(^/gEk�}®e�{ e7l�e7sEsE}madq�k*`b^
��}mY0amkEl(�

ä/ä



�y»�� ��ÇZÅ��UÂ���¿ÁÅ�T��$Z]Ë !��9Å¥Ã �
	�¾ZÂ�ËE¿ !�È
� wEq�� �=Ó¥Ïj×���
��ÑÙ�Ô��Q×��ª×���Î��-Ù Ï�Ô�Ø�adl]lbam\_sE}��*eª[bq�{y[ba�`famg0p_^7h#²�q({]`f^Lg98 l�lbq(n�^/g0k�}meS{r�

Ú á3 )�ÚP4 á� 

eLsEsE}damq(k�`f^�`fwEq9\�^7`fam^Lg�^Lh0t?YEamk�q�}dq�\_q�g=`fl(�¶Ú á3 adlu`bwEq9hj^L[bn�q�eLn(`bamgEp�^/gªeyt?YEamk�\ie7lbl#Ú54 ) �5Ú_Û
`fw?eP`!\�^Sc/q(l¶{yad`fwªcLq�}m^Nn�a�`|��á	 ��áâ � ão� 
 ão�"eLgEk_am\_s?eL[o`bl"`b^�a�`!eLg_eLn(n�q�}dq�[be7`fad^/g;á�5) : á	�' : ã¨�!Ò�^L}m}mq(n(`bamgEp`fwEqrq¨§0s0[bq�lolbad^/gEl�hj[o^/\à`bwEqrsE[bq�cNam^/YElyloq�n(`bam^/g0l�^LgEqr^/�0`xe7amgElz`bwEqrq��5Y?e7`bam^/g��

&Iá	
&Eã ? �(á	 I á� �7á	 )"�

ä
� á� � ?�� � � á	 � á� �

{ywEq�[oq � ) � ' �*amly`fwEq�cNamlbn(^/lba�`|��n�^Nq )_n�adq�g=`�� � wEaml�amly`fw0q�²«e�cNamq([ NÁÌN`f^/¬7q�lZq(�5Y?e7`fad^/g�hj^L[�adgEn�^/\5N
sE[bq(lbloam�E}dqrtE^ {r~

¤ g$^/[bkEq(["`b^«lb^L}dc/qI`fwEadl�q(�NYEe7`fad^/g��Ladg$p/q(gEq�[beL}Ý�7^/gEq9w?eLl"`b^Zlbs�q�n(adh ����^/YEgEk?e7[o��n�^/g0kEad`bam^/gEl(� � w0q
�V^LYEgEk?eL[��_n�^/gEk0ad`fad^/gEl!^Lh `bq�gik0q�s�q�gEk*^Lg_`bwEq«low?eLs�q�^LhÑ`fwEq�^/�N�oq(n(`flI`fw?eP`�n(^/gElo`b[badn(`9^/[!kEadcLq�[o`I`fw0q
t?^S{r�Q}mam¬7qZ`fwEqrp/q(^/\_q(`f[���^Lh�eLam[]k0YEn(`bl�^/[z`bwEq�lbw?eLs�qr^Lh�eLam[on�[fePh `]{yamgEp/l���eLam[�hj^/am}®��� ¤ g�\_^/lo`yn�eLlbq(l
ad`]loY�)_n�q(l�`f^ªad\�s�^/loq�eLlz`|{9^���^/YEgEkEeL[o��n(^/gEkEa�`fad^/gEl�`bwEq�[bq(�NY0am[bq(\�q(g=`fl]`fw?eP`��?e7`]`bwEq���^/YEgEk?e7[o�/�
�V^7`fw�`bwEq�gE^/[b\�eL}yá	 k¡e7gEk�`feLgEp/q(g5`ba®eL}yá	���� n�^/\_sV^LgEq�g=`fl�^Lh�á	 cLe7gEamlow�� �¶w=�-loamn�eL}m}��Þá	 k ) ��\_q�eLgEl
`fw?eP`�`fw0q�t?Y0amkik0^-q(l�gE^L`9s�q�gEq�`f[feP`fq«`bwEq���^/YEg0k?eL[o��eLg0k�á	 ��� )J��\_q�eLgElI`fw?eP`9`bwEq�t?Y0amki}me��/q�[��oYEl�`
eLkP�beLn(q�g=`�`f^ª`fwEqr��^/YEgEkEeL[o��adlye7`y[bq(lo`�eLlylbY0sEsV^L[o`fq(k;�=��q(\�sEad[badn�eL}Vq(cNamkEq(gEn�q7�

�y»�� ��ÇZÅ�� !9È�Ë?¿�Èy¾�¿|ËLÊ ��	�¾ZÂ�ËE¿ !9È
� wEaml�q��5Y?e7`bam^/g�aml�e�l�`xe7`bq�\_q�g=`Z^7h¶n�^/g0lbq�[�c7e7`fad^/g;^Lh�\ie7lbl�amg�tEYEamk�k0�Ng?eLgEadn�l�� � a�`fwEadgv`bwEq�tE^ {r�
}mq�`]YEl]n�^LgElbadkEq�[]e ���³×NÐ¡cL^/}mYE\_qrÛ ��^/YEg0kEq�kv�=��e�loYE[oh�eLn(q ��� `fwEadlzamlze�­0§-q�kvc/^/}dYE\_q«amg�los?eLn(q
`fwE[o^/YEp/w�{ywEamnxwitEYEamk_t?^S{ylx���¶©z`ze�p/a�c/q(g�`fad\�q]ã¨�N`fwEq�`f^L`feL}Et?YEadki\�eLlbl9n�^/g=`xe7amgEq(kiamg*Û adl9p/a�c/q(g
�=�"! � )$# � ��� ão� : Û��&%ZYE[oamgEp�lb^/\_q�`fam\_q�amg=`fq([oc7eL}IÚ�ã¨�#lb^L\�q�t?YEadk�\�eS��q(g=`fq�[�^/[�}mq�e�cLq�`fw0qc/^/}dYE\_qªÛ �=��s?eLlolbamg0p�`fw0[b^/YEpLw;`fwEq�lbYE[�h�eLn�q'�]� � q(`«YEl«kEq(gE^L`bq$`fwEq��5Y?eLg=`fa�`|��^7h¶t?YEamk�s?eLlolbamg0p
`fwE[o^/YEp/w(�·sVq([�YEg0ad`�`fam\_qr�=�
)+*?� � ^in(^/\_sEY0`fq�`fwEadl�tEYEamk�t?Y-§�`fwE[o^/YEp/w�`fwEq�lbYE[�h�eLn�q7�Ñn(^/gElbadkEq�[
e�lb\�eL}m}�lbY0[oh�eLn(qZq�}dq�\_q�g=` á: ��^/g*`fwEq�loYE[oh�e7n�q,�z� � wEq�\�eLp/gEa�`fYEk0q�^Lh¥`bwEamlIc/q�n�`f^/[]pLadc/q(lz`fwEqZeL[bq�e^Lhu`fwEq�loYE[oh�eLn(q�q�}dq�\_q�g=`]{ywEam}dq«a�`fl]kEad[bq�n�`fad^/g*aml�gE^/[b\�eL}V^Lh¥`f^�`fw0q�loYE[oh�e7n�q�q�}dq�\_q�g=`�eLgEk*­-§0q(lyad`fl
^/[badq�g=`xeP`fam^Lg�� � wEq�g¡`fwEqieL\�^LYEg=`$^Lh�t?YEamk¡n�[o^/lbloamgEp á: �3s�q�[�YEgEa�`�`bam\_q_adl�pLadc/q(g��=�K`fwEq_lbn�eL}®eL[sE[b^NkEYEn�` �uá	 I á: ��eLgEk�`fwEqª`f^7`xeL}#\�eLlol�^7h9t?Y0amkK}mq�e�cNamg0p �7q�g=`bq�[badgEp*`fw0[b^/YEpLwK`bwEq�lbYE[�h�eLn�q-�z�us�q�[YEgEa�`]`fam\_qL�0aml )�* )/. * �¥á	 I á: ��)10 � á� I �!�¥á	 � : Û
� ^Þ{y[ba�`fq;`bwEq�q�§-sE[oq�lbloam^/g�amg�`bq�[b\_l�^Lh$e�c/^/}dYE\_q�amg=`fq(p/[feL}�{�q�w?e�c/q�YEloq�k�`fwEq�ÐuÏjÓ�×$�a_Q×-Ø��/×
Ù��¥×NÔ`� ×NÖ·�

¤ h�gE^�\�eLlbl�adl�n�[oq�e7`bq�k�^/[*kEq(lo`f[o^S�/q�k3amg�Û_��`fwEq(g�`bwEamliamg��7^LY0` NÝt?^S{ ^7h$\�eLlblve7n�[b^Llbl*`fw0q
�V^LYEgEk?eL[���^LhyÛ lbw0^/YE}mk¡[bq(lbYE}�`�adg�e7g¡adgEn�[oq�eLloq �7kEq(n�[oq�eLloq���s�q�[rYEgEa�`r`fam\_qS�«^7hz\�eLlblr{yad`bwEamg¡Û��
��q(gEn�qr`fwEq�`b^L`xeL}Ñnxw?eLgEp/q�^Lh"\ie7lbl]s�q�[yYEgEa�`]`fam\_qZadl]p/adcLq�g��5�

&�! �&Eã )"�2) e
ä L



� wEqvgEq�p/e7`fa�c/q�lbadp/g�lbadp/gEa�­?q�l$`bw?e7`�a�h]`fwEq�t?^S{àaml�kEad[bq(n(`fq(kÞ^/Y0`|{�eL[bkEl��jlb^�`fw?eP`¡á	 eLg0k á: �'eL[bq[b^/Y0p/wE}d��amg�`fw0q�lbeL\�q�k0am[bq(n(`bam^/g�eLgEkÞwEq(gEn�q
)�* )�� * �¥á	 I á: � aml�s�^/lba�`fa�c/qS�¨�¶`fwEq(g &�! � ' &Eã�amlgEq�p/e7`fa�c/qL�Ñn�^/gEloaml�`fq�g=`�{ya�`fw;`bwEq$h�eLn�`Z`fw?eP`Z\�eLlblZadgElbadkEqªÛ [bq�k0YEn�q(lreLl�ei[oq�lbY0}d`�^Lh¶`bwEq�^/Y-`|{zeL[ok
t?^S{r�zÌNamgEn(qZ`fwEqramg=`bq�p/[be7`fad^/g�[bq(p/am^/g�Û¢amlz`bam\_qZamg0kEq�s�q�gEk0q�g=`��Q^/gEqrp/q�`fl(�

0 � &��&Eã : Û ) � 0 � á� I � �uá	 � : Û

� wEamlywE^L}mkElzhj^/[ye7g5��e7[b�Ea�`f[fe7[o�_c/^/}dYE\�q�Û_�0{ywEamnxw�am\_sE}madq�lI`fw?e7`
&`�
&Eã ? á� I � �uá	 ��) �

� wEaml�amlª`fw0q;n�^Lg5`bamg5YEa�`|�Þq��5Y?e7`bam^/g�{ywEamnxw aml�eK\�e7`fw0q�\�e7`fadn�eL}zl�`xe7`bq�\_q�g=`*^7h«`fw0q;sE[oamgEn(amsE}dq�^Lh
n�^/g0lbq�[�c7e7`fad^/g�^7h�\�eLlbl(� ¤ `�wE^/}mk0lzhj^/[]�V^7`fwvc-adlbn(^/YEl�eLgEk�amg=cNamn(amk*t?YEadkEl��

¤ hQ`bwEqzt?YEadkªaml�adgEn�^L\�sE[oq�lolbam�0}mqL�7`fwEq(g_a�`fl#k0q�gEload`|� ��aml"n�^/g0lo`xe7g5` .!/!01/m�,&�� ' &Eã ) ��eLgEk á� � )%�0�
� wEq�n�^/g=`fadg5YEad`|��q(�5Y?e7`fad^/g�`fwEq(g�[oq�kEY0n�q�ly`f^

á� I á	 ) �

� �v��� ¸�
�� � ¸�¸�
����y���#���_
�� ��&'��
������ ��� �����#���_
 ��&�� ���#���_


�«e�cNamgEp_kEq([badcLq�k�`fwEq�²«e�cNamq([ NÁÌN`f^/¬7q�l�q��5Y?e7`bam^/gÑ�?gE^S{ {�q�n�^LgElbadkEq�[ylb^L\�qr^Lh�ad`�8 l]lbad\�s0}mqZad\�sE}damn�e N
`fad^/gEl�� � w0aml�adgEn�}dYEkEq(lze$kEq([ba�cLeP`fam^Lgi^Lh³`bwEq ��q([bgE^/Y0}m}maQsE[oamgEn(amsE}dq«e7gEk*lo`bYEk0�i^Lh³hj^/[bn(q�l�`bw?e7`�[bq�loYE}d`
hj^/[¶`fwEqyn(YE[oc7e7`bYE[bq�^Lh�`fwEq]t?^S{ � `fwEqy}®eP`fq�[¶adl!YElbq�hjYE}Qamg�YEgEkEq([bl�`xeLgEk0amgEpr`fwEq�sEw=�Nlbadn�lI^LhVtEamp/w=`��NeLg0k
lbw?e7sVq�^Lhut?YEamkv[o^L`xe7`bamgEpªadg�e�k0[bYE\i���

�«»�º ¼ ��É !IÃ0Å�T�� ! ! �	Â�Ë VvÉo¾�¿ÁÀ�¼�Æ³Æ³ÅuÉÁÅ�T?Â�Ë?¿ !�È

¤ g�l�`fq�eLk0�vlo`fe7`fq7�E`fwEq�t?Y0amk�eLn�n(q�}dq�[feP`fam^Lg�[oq�kEY0n�q�ly`f^

á�5) : á	
: ã
)¢�(á	 I á� �7á	 K

XZ�5cNad^/YElb}��/�?eP`yeLg=�*s�^/amg0pªeL}m^LgEp$`fw0qZlo`b[bq�e7\�}damgEq7�uá�_n�eLgv��qZ[bq(lb^/}�c/q�kvadg5`b^ªn�^/\_s�^/gEq�g=`bl]s?eL[fe7}m}mq(}
eLgEk�sVq([bs�q�gEk0amn�Y0}®eL[z`b^�`bwEq�c/q(}m^Nn�ad`|�*e7`y`fw?eP`ysV^/adg=`��

á�5)�á� ��� ? á�$k
lbYEnxw�`bw?e7`�á� ��� ) �xá� I �� ���� �³eLg0k·á�$k I �� ) �0��©�lZkEamlon�YElolbq(k¡e7�V^Sc/q7���� amlZe*Y0gEad`�c/q�n�`f^/[ZeL}m^/g0p�`fw0q
c/q(}m^Nn�ad`|�*eLgEk�adl]eL}mlo^ªe�YEgEa�`z`xe7gEp/q�g=`]cLq�n(`b^/[z`f^�`bwEq�lo`b[bq�eL\�}damgEq«e7`ye�s�^/amg=` � �!²�^ {�{9qZ{zeLg=`]`b^
^/�0`feLamg�`fw0q�q¨§-sE[bq(lblbad^/gElyhj^/[�á� ��� eLgEkÞá��k"�%Zq(gE^L`bamgEp�`fw0q�\�eLp/gEa�`fYEk0q_^7h�`fw0q_cLq�}m^Nn�a�`|���=� 	 ) � á	 � �u{9q�wEeScLq�á	 ) 	 �� �*©�}mlo^�hj[o^/\ `fw0q
kEamlon�YElolbad^/g;e7�V^Sc/q7�?{�qr¬5gE^S{ `fwEe7`
�� I á� )%& ' & � �zÌNYE�Elo`bad`bY0`fadgEp�`fwEq(lbq�amg�á��{9qrp/q(`

á�5) 	 � �� I á� ��� 	 �� � ) 	 && � � 	 �� � ) 	 & 	& � �� ? 	 � & ��& �
ä +



� wEqr­?[bl�`�`bq�[b\ adl]n�}dq�eL[o}d��s?e7[feL}d}mq�}�`f^ �� �9©�l�hj^/[z`bwEq�lbq�n(^/gEk�`fq�[o\��?g0^L`fqr`fw?eP` �� I �� ) ä am\_sE}madq�l
`fw?eP` �� I����D� D ) ���j`fw0aml�aml«q�eLlo�v`b^*YEgEkEq([bl�`xeLgEkÑ~�e�YEgEad`�c/q(n(`b^/[Zn�e7gEgE^L`«nxw?eLgEp/q$s?eL[fe7}m}mq(}�`f^�ad`floq�}�h
lbadgEn�q�`fwEe7`y{�^/Y0}mk�nxw?eLgEp/qra�`fl]\�eLp/gEa�`fYEkEq7�Elb^_ad`zn�eLg�^/gE}��ic7eL[o�*gE^/[b\�eL}Ñ`b^�ad`floq�}�h�loYE�N�oq�n�`�`b^�ad`fl
gE^/[o\ [bq�\�eLadgEamgEpvYEg0nxw?eLgEp/q(kQ���v��q�gEn(qi`fw0q�loq�n�^LgEk�`fq([b\ adl�gE^L[b\�eL}�`f^ �� ��²�^S{¢{9qiw?e�cLq�`fw0q
lb^/Y0p/w=`Ze7h `bq�[]kEq(n�^/\_s�^/lba�`fam^Lg�^Lh#e7n�n�q(}mq([fe7`bam^/g��

á� ��� ) ä
L
& 	 �
& � ���
 á�$k ) 	 � & ��& �

� ²�^L`fq�`fwEe7` & �� ' & � adl]amgvp/q(gEq�[beL}³gE^L`�eªYEgEa�`]c/q�n�`f^/[f���
¤ `�adl�YEloq(hjYE}¶`b^;am}d}mYEl�`f[be7`fq$`bwEamlr{yad`bw�e7g�q�§0eL\_sE}dqL~$Ò�^/gElbadkEq�[�n�ad[bn(YE}®eL[�\_^L`bam^/g�^Lh9`fwEq�t?YEadk

eL}m^LgEp�e*n�ad[bn(}mq�^Lh![beLkEadYEl �N� �?^/[�`fwEqªn(am[bn(YE}®e7[«lo`b[bq�eL\�}damgEq7�V{9qªn�eLg�nxw0^-^/loq � ) ���ieLgEk �� ) ��-�
Ì-amg0n�q ��amlz­-§0q(k��

&
& � )

ä
�
&
&�� 


& ��
& � )

ä
�
& ��
&�� )"�

��
�

� wEq�g'á�$k%) ��� 	 � ' �/� ���{ywEadnxw�adl$`fw0q*h�eL\�ad}mameL[rn�q�g=`b[bams�q(`feL}ze7n�n�q(}mq([fe7`bam^/g�^Lhy`bwEq*t?YEadk�c/^/}dYE\�q
q�}dq�\_q�g=`�� ��^/[oq�^Sc/q([��Qadh¥`bwEq�t?^S{Uaml]YEg0adhj^/[o\��N`fwEq(g�á� ��� )%�0�
�«»RQ ��Å�TQ¿ �¶Â�ËE¿�È�!$# #ÞÅ�TQÈ !9¾�É�Éo¿�%�Ã S
TQ¿�ÈZÆ¥¿&%�ÉÁÅ
��q�[ogE^/YE}d}ma�8 l*s0[bamg0n�ams0}mq;adl*c7eL}madk·hj^/[*`fw0q�lo`fq�eLk0� l�`xe7`bq�t?^S{¹^Lh�amg=cNamlon�amk�tEYEamkEl*hj^L[*{ywEamnxw�`fw0q
q��5Y?e7`bam^/g�^Lh"\�^7`fam^Lgi`xeL¬7q�ly`fwEq�hj^/[o\��

�(á	 I á� �7á	 )"�
ä
� á� � � á� � � + �

� wEq�lon�eL}meL[³sE[o^-kEY0n(`u^Lh0`bwEaml¥q(�NYEe7`fad^/g�{ya�`fw��� n�^L[b[bq(n�s�^/gEkEl¥`f^y`fw0q9q�£Ñq(n(`"^Lh-hj^L[bn�q(l�e7n(`fadgEp�s?eL[fe7}m}mq(}
`f^�`fwEqrl�`f[bq�eL\_}mamg0qL�EÚ 3 ��� )�ÚP4 � ��� � ��eLlbq(k;^/gv^/YE[ysE[oq(cNam^LYEly[bq�loYE}d`bl��E`bwEaml]p/a�c/q(l��

&
& � � 	 �L ? � � ? � � )%�

��q(gEn�qr`fwEqr�5Y?eLg=`bad`|�*{ya�`fwEadgv`bwEqr�E[fe7nx¬Lq(`bl«adlye�n(^/gEl�`xeLg=`�eL}m^LgEpª`fwEqrlo`b[bq�eL\�}damgEq7�
ä
L � 	 � � � � ? �u� � � ? � ��� � � )����jamgEkEq(sVq(gEkEq(g5`�^Lh � �

�?[b^/\�`fwEadlzkEq([badc7e7`bam^/giad`zadlzn�}dq�eL[9`fw?e7`'��aml�n�^/gEl�`xeLg=`�^/gE}���eL}m^/g0pªe�p/adcLq�gvlo`b[bq�eL\�}damgEq��EY0`]n(^/YE}dk
w?e�c/q�kEad£Vq�[oq�g=`yc7eL}mYEq(l]hj^/[]^L`fw0q�[]lo`b[bq�eL\�}damgEq(l��

� w0q�[bqªadlZwE^S{9q(c/q([$e*losVq(n�ameL}�`|�NsVqª^7hItE^ { hj^/[«{yw0amnxw �$aml«n�^/gEl�`xeLg=`�`bwE[b^/Y0p/wE^/Y0`«`fwEq�t?Y0amk��
� ^�lbq(q�`fw0aml��?{9q$l�`xeL[�`�hj[o^/\ `fwEqrhjYE}d}³q��5Y?e7`bam^/g�^Lh#\_^L`fad^/g¡� + �¨� ¤ g;n(^/\_sV^/g0q�g=`fl(��`bwEq�­E[blo`�`fq([b\
^/g�`fw0q � �«Ì�aml�� �B�� � 	

B & 	
	 ' & â B ��²�^7`fqi`bw?e7`ªa�h]{�q�\�eL¬Lq�`fwEq�e7lblbY0\�s0`bam^/g��j`f^���q*kEadlbn(YElbloq�k
}®e7`bq�[f�9`fw?e7`]`bwEq�c/q(}m^Nn�ad`|�i­?q�}dk�lbe7`fadlo­?q(l

& 	 	
& â B )

& 	 B
& â 	 


� ' �

ä '



`fwEq(gK`bwEaml�`fq�[o\ n�eLg��Vq�{y[oad`b`bq�g�eLl � �B � � 	
B & 	 B ' & â 	 ) �

�
&u� � �B�� � 	

B 	 B � ' & â 	 �j`bwEamlZeLlbloYE\�s-`fam^Lg
aml]gE^Lg^N `b[badcNameL}Ñ^/g0}d�ihj^L[ ���)��-�¨� � wEq�q��5Y?e7`bam^/g�`fw0q�g�[bq�k0YEn�q(l�`b^

á� � äL �¥á	 � ? � � ? ����)%�
� wEq�lb^/}dY0`fad^/g�amlz`bwEq�g��

ä
L �¥á	 � ? � � ? � ) � � ��� ã�� � ã�� � � :�� � � � :�� � ã � �3áâ �

{ywEamnxw�aml]`bwEqr\�^/[oqZ[bq(lo`b[bamn�`fa�c/q�hj^/[b\ ^Lh �9q�[bg0^/YE}m}daV`bwEq�^/[oq�\��
	 q�n�eL}¶`fw?eP`�hj^/[r`fw0q*eL��^Sc/qilo^/}mY-`fam^LgK`b^;��q_c7eL}damk��uad`�aml�am\_s�^/[o`feLg=`�`fw?e7`�`fw0q�c/q(}m^Nn�a�`|��­?q�}dk

lfe7`baml�­?q�ly`fwEq�eLlolbYE\_s0`bam^/g¡� ' ��\ieLk0qreL�V^ScLqL� ¤ g�cLq�n�`f^/[yhj^/[b\��-`bwEamlye7lblbY0\�s0`bam^/gvadl]lbam\_sE}��/�
á��
 á	 ) �

©àt?^S{ lbe7`fadloh �Namg0p�`bwEaml�n�^/g0kEad`bam^/gKaml�lfeLadkK`b^;��qiÏ �a� ÔQÙ��0Ù ÏjÔVØ��?ÕÁ� � �5YEadc7eL}dq�g=`f}��/�¥`fwEq_n�^LgEkEad`bam^/g
lo`fe7`fq(l�`bw?e7`]`fw0q�}damgEq�N|adg5`bq�p/[beL}�^Lh�á	 eL}m^/g0p�eLg=��n�}d^/lbq(k�n(YE[ocLq�k
�¢adg�`fwEq�t?^S{ adl]¦�q([b^E�

.��vá	 I á:�� )10 * � á��
 á	 � I á: ��)%�
{ywEq�[oq«YEloq�wEeLl!�Vq(q�gi\�eLkEq]^7h �VÙSÔ ��×�� � ��Ù��¥×NÔ`�PÖ amgªc/q(n(`b^/[9n�eL}mn(YE}mY0l�� � ^�\�eL¬7qy`bwEq�kEamlon�YElolbam^Lg
\�^L[bqZhj^/[o\ieL} �0gE^7`fqZ`fwEe7`�^/gEqrw?eLlz`bwEq�c/q�n�`f^/[�amk0q�g=`fa�`|�/�

��á	 I á� �7á	 ) á� � äL á	 � � �'á	 
 � á��
 á	 �
eLgEk�`fwEe7`Zhj^/[Zad[b[o^L`xe7`bam^/gEeL}³t?^S{r��`fwEqª}meLlo`�`fq�[o\ ^/g�`bwEq 	 �ZÌ;c7eLgEamlowEq�l�}dq�eLk0amgEp_`f^*`fw0qªkEq�loam[bq(k
[bq(lbYE}�`��

�«»�� �3È�¿ # ! TQÄ ½�¾�¿ÁÀ¹½ !�� Â!É !�È��àÂ Æ¥¿ T?Æ¥¾�ÉÁÂ�T %ZÂ�Ë?Ç

� wEqIlo`fY0k0�r^LhNt?YEamk�eLn(n�q(}mq�[be7`fad^/grs?eL[beL}m}dq�}7`b^]`fwEq!lo`b[bq�eL\�}damgEq7��� ��� �7p/eScLq!YEl"adg0hj^/[o\ie7`bam^/g«eL��^/Y0`³`fw0q
c7eL[bame7`fad^/gv^Lh#sE[oq�lolbYE[oq�eL}d^/gEp�`fwEq�lo`b[bq�e7\�}damgEq7� ¤ g;e�lbad\�ad}®eL[I{ze��L��`bwEq$l�`fYEk0�v^7h#`fwEq�n�^L\�s�^/gEq(g5`
^Lh¶t?YEadk�eLn(n�q�}dq�[be7`fad^/g�s�q�[osVq(gEkEadn�YE}meL[�`b^�`fw0q�lo`b[bq�e7\�}damgEq7� �$k���{yam}d}¥`bq�}d}uY0lZwE^S{'sE[bq(lbloYE[bq�c7eL[oamq�l
gE^/[o\ieL}!`f^;lo`f[oq�eL\_}madgEq�l(� ¤ g�sEeL[o`bamn�Y0}®eL[(�"{9qi{yam}d}Iloq�q*`bw?e7`$`bwEqic7eL[oa®e7`bam^/gK^LhysE[oq�lbloYE[bq�g0^/[b\�eL}
`f^i`bwEq�lo`f[oq�eL\_}madgEqraml�n�^/[o[bq(}mq(`bq�k;{ya�`fw�`fwEq�n�YE[�cLeP`fYE[oq$^Lh#`bwEq$l�`f[oq�eL\_}madgEqL� � wEadl�Y0gEkEq�[olo`feLgEkEadgEp
aml�cLq�[o��YElbq�hjYE}yeLgEk�n�eLgÞsE[o^Sc-adkEq�q�§-sE}meLg?e7`bam^/g0l$hj^/[ªkEa�c/q�[olbqvsEwEq(gE^/\_q�g?e�adgEn�}dYEkEamg0p�`fwEq��?e7lbamn
k0�Ng?eL\_amn(l�^Lh9Í#Ï _ �VÙ=� �?^/[Z`fwEq_lfe7¬Lqi^7hzlbad\�s0}mamn(ad`|�L��amg�`fwEadlrlbq�n�`fad^/gK{9qin(^/gEloamkEq([�YEg0adhj^/[o\ t?^S{
eL}m^LgEp�e�n(am[bn(YE}®e7[9s?eP`fw*loamgEn(qZad`zeL}m[oq�eLk0�_q¨§0w0am�Ea�`fl9`bwEqZ\�eLamg_hjq�e7`bYE[bq(lz^Lh¥n(YE[ocLq�k�t?^S{r� ¤ gve$}®e7`bq�[
lbq(n(`fad^/gv{�qr{yam}d}Ñn�^LgElbadkEq�[yp/q(gEq�[beL}³n�YE[�c/q(k�t?^S{yl��

¤ gv^/[okEq�[]`b^ªYEgEkEq([blo`feLgEk��?hj^/[]q¨§0eL\�s0}mqL�-`fwEq�\_q�nxw?e7gEamlo\ ^Lhut?amp/w=`��-{9q�w?e�cLqr`b^�¬Ng0^ {3lb^/\_qON
`fwEadgEp�eL��^/Y0`�t?YEamk�\_^L`bam^/g�e7}m^/gEp;e�n�YE[�c/q(k s?eP`fw�� � wEq��?eLloamnihjq�e7`fY0[bq*^Lh�loYEnxw�tE^ {ylªn�eLgÞ�Vq
YEgEkEq([bl�`f^N^-k��=��n(^/gElbadkEq�[oamgEp�`fwEq�loam\_sE}mq�n�eLloqª^LhIÎuØ"Ï�� Ô`�PÖ t?YEadk�t?^S{¢eL}d^/gEpie*n�am[on�YE}meL[Ze7[bn�lo^
`fw?eP`z`fwEq�l�`f[oq�eL\_}madgEq�lIhj^/[b\àeL[bn(l]^Lhun�^/g0n�q�g=`b[bamn�n(am[on�}mq(l�� � w0qZc/^/}dYE\�q«q�}mq(\�q(g=`yÚ_Û `fwEq(g�\_^Sc/q(l
eL}m^LgEp$e�n�ad[bn�Y0}®eL[IeL[on«^LhÑ[feLkEadYEl��Ue7`�n(^/gEl�`xeLg=`zlosVq(q�k��9Ì-adgEn�qy`fw0q«\�eLp/gEa�`fYEkEqy^Lhyá	 [bq�\�eLadgEl!n�^/g^N
lo`feLg=`�� : á	�' : ãuaml�loam\_sE}d��`bwEqzn(q�g=`f[oams�q(`xe7}EeLn(n�q�}dq�[be7`fad^/g$kEad[bq(n(`fq(k�`f^S{�eL[bkEl#`bwEqzn(q�g=`f[oq]^Lh?`fwEq�n�am[on�}dqL�

ä (



R

F
v lower pressure

region
higher pressure

region

: á	
: ã
)�� 	 �� ��

{ywEq�[oq �� adlre*YEgEad`«c/q�n�`f^/[radg�`fwEq�[fe7kEa®eL}ukEad[bq�n�`fad^/g�� � wEqªt?YEamk
q��5Y?e7`bam^/g�^LhV\_^L`fad^/gv� ä �#eLsEsE}damq�k�`f^�`fwEadl¶lba�`fY?e7`bam^/g$am\_sE}madq�l"`bw?e7`
`fwEq([bq�amlye�hj^/[on�q

á3 k ) ��� �5Ú_Ûª� 	 �� ��
kEam[oq�n�`fq�k `f^S{ze7[bk�`fw0q;n�q(g=`f[bq;^LhZ`fw0q;n�ad[bn(}mqL� � wEq�[bq(}®e7`bam^/gElowEams���q(`|{9q�q�g�hj^L[bn�q;eLgEk�s0[bq�lolbYE[oq
p/[fe7kEamq(g5`«kEamlon�YElolbq(kKq�eL[b}damq([�� `fw?e7`�`fwEq�hj^/[bn(q$c/q(n(`b^/[Zs�^/amg=`fl�hj[b^/\ ei[oq�p/ad^/g;^7h!wEamp/w�sE[bq(lbloYE[bq�`b^
e;[bq(p/am^Lg�^Lh]}d^ {�s0[bq�lolbYE[oqS��`bwEq�g�ad\�sE}damq(lr`bw?e7` ��� ×�����Î�� ×·Ï!� �"Ï _ �u×$� � Ô`��Õ �g�a_Q×$��Ó(�?Õ�Îu×���Ô �
Ù��¥× �a�?ÐuÏ Î��L� � e7`fq([z{�q�{yam}d}�eLs0sE}d��`fwEadlzhj^/[b\�Y0}®e�`b^�eªkE[oYE\ ^Lh"[b^7`xe7`bamgEp�}dam�5YEadk����?^/[zgE^S{r�E`|{9^
sV^Lamg=`flylbw0^/YE}mkv��qrq�\_sEw?eLloam¦�q(k�~

ä ��X«h `fq(g�adg�sE[b^L�E}mq(\�l�`bw?e7`yadg5cL^/}dcLqZt?^S{ ^Lh"eLad[zamgve7g�^LsVq(g�q(g=c-ad[b^/g0\�q(g5`��0`fw0q�}®eL[op/qZ[fe7kEamYEl
[bq(p/am^Lg�\ie��N�Vq�n(^/g=`fadYE^/YElo}d�*n(^/gEgEq(n(`bq�kv`f^�`fw0q�eP`f\_^/lbsEw0q�[bq7� � wEqrwEampLw�sE[bq(lblbY0[bq�e7`]}®e7[bp/q
[fe7kEamYEl�aml_`fwEq(g�`fwEq�eP`f\_^/lbsEw0q�[badn�s0[bq�lolbYE[oq ��lfe��L� ä �=ãC4��¨� � wEaml�\�q�eLgEl_`fw?e7`i`fwEq�}m^S{
sE[oq�lbloYE[bq$e7`ylb\�eL}d}Ñ[fe7kEamYEl]lowE^/YE}dk���qr�Vq(}m^S{ ä �/ãC4��

L-� � wEq*loq�n(^/gEkÞsV^Lamg=`�`b^�q�\_sEw?e7lbam¦(qiadl�`bw?e7`ªe7}d`fw0^/YEp/wK{�q*wEeScLq�kEq�lon�[oam��q�k�wE^S{ e;n(YE[ocLq�k
t?^S{	p/q(gEq�[be7`fq(l*sE[bq(lbloYE[bq�pL[feLkEadq�g=`fl(��{9q;w?e�c/q;gE^L`�q�§-sE}®e7amgEq(k·wE^S{ `fw0q�t?^S{	adl�n(YE[ocLq�k
amg�`bwEq�­E[blo`_sE}meLn�q7� � w0aml�aml�YEloY?eL}m}���kEY0qv`b^K`bwEq�lb^Kn�eL}d}mq�k � Ô`�?ØuÐ�� ×��!×��LÙ�`fw?e7`�{yad}m}
��q�kEq�lon�[bad�Vq(kv}®e7`bq�[�� � w0q�n�^/\��0amg?e7`bam^/g�^Lh�Ò�^=eLgEkEe�q�£Ñq(n(`�eLg0k�s0[bq�lolbYE[oq�pL[feLkEadq�g=`yeL[oamloamgEp
hj[b^L\Un�YE[�c/q�k�tE^ {�n�eLg�q�§-sE}®e7amg�e�g5YE\���q�[u^Lh?adg5`bq�[oq�lo`bamgEp�sEwEq(gE^/\_q�g?e�amgEn(}mYEk0amgEp]`fw0q�s?eLs�q�[
lo`b[bads�q¨§-sVq([bam\_q�g=`��

�«»�� VvÉ�¾�¿ÁÀ ½ !�� Â!É !9È�� Â �IÅuÈZÅ�T?Â!ÉiÆ¥¾UT ��Å¥À %ZÂ�ËEÇ
�?^/[]`fwEq�lfeL¬7q$^Lh�n�^/\_sE}mq�`fq(gEq�lol��Q{�q�gE^S{'n�^/gEloamkEq([�n(YE[ocLq�k;tE^ {yl�gE^L`�gEq�n(q�lolfeL[oam}d��eL}d^/gEp_eL[on�l�^Lh
n�ad[bn�}dq�l$���EY-`Zad`�aml�n�^Lg5cLq�gEadq�g=`Z`b^ilo`bam}d}³[bq�l�`f[oamn(`�`f^ LaN|kEad\�q(gElbad^/g?eL}Vt?^S{ylx��� � wEq�pLq�gEq([feL}¥hj^/[b\$YE}®e
hj^/[ �$kKpLadc/q(l]`fwEq�hj^/[on�q�`f[beLgElocLq�[olbq�`b^ª`fwEqrlo`b[bq�eL\�}damgEq7�

á3 k )Ü�!�5Ú_Û�� 	 � & ��& �
Ì-^�q(cLq�[o�5`bwEamgEpKkEq(sVq(gEkEl_^/g�`fwEq���q�w?e�cNam^L[ª^LhU& ��a' & � � ¤ h��� }madq�l�adg�`fwEq â � 	�s0}®eLgEq7�¶{�qvn�e7g
s?eL[beL\�q�`f[oam¦�q_ad`�amgK`fq([b\_l$^Lhya�`fl â e7gEk 	�n�^/\_s�^/gEq�g=`bl�� �� ) �� n�^/l�� ? ��Iloamg �-��{yw0q�[bq ��amlr`fw0q
eLgEp/}dq���q(`|{9q�q�g �� eLg0k�`bwEq â ��� â � � eLgEk�ad`18 l«c7eL}dYEqªkEq(sVq(gEkElr^/g�`fwEqªc7eL}dYEq�^Lh!`fw0q_sEeL[bq(\�q�`fq�[
� eL}d^/gEpi`bwEqªn�Y0[oc/q7�ª��q(gEn�q �0� � �«q�gEn(^-k0q�l�`fwEqªadg0hj^/[o\ie7`bam^/g�eL��^/Y0`�`bwEqªn�YE[�c7e7`fYE[oqª^Lh!`fwEq�tE^ {r�
Ì-amg0n�q �� eLgEk ��ieL[oqr­-§0q(k�cLq�n�`f^/[ol«amg�los?eLn(qL�?{�q�w?e�c/q

& ��
& � )Ü��� �� loamg � ? ��In�^/l��L� &��& � � ��

&��
& �

�� adl�e;YEg0ad`�c/q�n�`f^/[$gE^/[b\�eL}¶`f^ �� eLl$n�eLg��Vq�q�eLloam}���c/q�[oad­?q(k�� ¤ h]{9q*adp/gE^/[oq_`bwEqin(^/g=`f[bad�EY0`bam^/gEl
^Lh!cNamlbn(^/lba�`|��eLg0k�p/[fe�cNad`|��`f^*`fw0q�hj^/[bn(qL�Ñ`bwEq�g á3 k�adlZp/a�c/q�g�adg;`fq([b\_l�^Lh¶`fwEqªn(^/\_sV^/g0q�g=`r^Lh¶`fw0q

ä �



sE[bq(lbloYE[bq�p/[feLk0amq�g=` � á� ��gE^/[o\ieL}�`f^�`fwEq�t?^S{r�
�� I á3 k )����� I � á� ���EÚ_Û )"�

& �
& � Ú�Û

{ywEq�[oq2& ' & � kEq�gE^7`fq�l�e;kEq�[oadc7e7`badc/q�gE^/[o\ieL}¶`b^;`fwEqilo`f[oq�eL\_}madgEq�eLgEk�n�eLg��Vq_`xeL¬7q�g�`b^�lbad\�sE}��
lo`feLgEkvhj^/[
�� I á� � �¶Y0`b`bamgEp_eL}d}Ñ`fw0amlz`f^Lp/q(`bwEq�[yamg*`bwEqrq��5Y?e7`bam^/g�^Lh"\�^7`fam^Lg��0^/g0q�p/q(`bl

& �
& � ) � � 	 � & �& �

� wEaml�p/adcLq�l#`fw0q�c7eL[bame7`fad^/g�^7hQsE[bq(lblbY0[bqygE^/[o\ieL}5`f^�`fwEq]l�`f[bq�eL\_}mamg0q�eLl#e�hjYEgEn�`fam^Lgª^LhQad`bl�n�Y0[oc7e7`fY0[bqL�
� ^vYEgEkEq([bl�`xeLgEkK`fwEq�ad\�sE}damn�e7`fad^/g�^7h9`bwEaml�q(�NYEe7`fad^/g��³}mq�`�8 lrn�^/gEloamkEq([re*t?^S{Ü`fwEe7`�aml��/Ô�ØVÓ�× �

Î���� �g�PÐ!� � q�{zeLg=`9`f^�lo`fY0k0�is0[bq�lolbYE[oq«c7eL[bame7`fad^/gªamg�`fw0q«[bq(p/am^LgieL��^Sc/q«e�n�q([o`feLamg_lo`b[bq�e7\�}damgEqyamg
`fwEqZtE^ {r� � wEq(g�eLlz{�q�\_^Sc/qreL}d^/gEp$`bwEq«t?^S{r�?lbeS�L�0hj[b^L\à}dq(h `z`b^�[badp/w=`�� ��l�`xeL[�`fl�hj[o^/\àe�sV^/load`badc/q
c7eL}mYEq7�zkEq(n�[bq�eLlbq(li`f^¡¦�q([b^�eLg0k `fw0q�g���q�n(^/\�q(ligEq(p=e7`badc/q � w0q�gEn(qL� &�� ' & � � �¡eLgEk�`fwEq([bq(hj^L[bqL�

dθ
ds > 0

θ

θ

θ
θ

2

1 3
4

dθ
ds < 0

concave upwardconvex upward

s
4s3

1

s

2s

n

n

nn

1

2

3 4

& � ' & � & �0� ¤ gÞ^L`bwEq�[�{�^/[okEl��IsE[oq�lbloYE[bqvadgEn�[oq�eLloq�l�amg�`bwEq�gE^/[o\ie7}9kEad[bq(n(`fad^/gÞeLl${9qvp/^�e�{ze��
hj[b^/\�`fw0q�lo`f[oq�eL\_}madgEq;� �oYEl�`_eLl�amg¡`fwEq�n(am[bn(YE}®e7[�t?^S{ n�eLloq�n�^/g0lbamk0q�[bq(k�eL�V^ScLqS��� � wEadl�aml$`b^��Vq
n�^/g=`b[feLl�`fq�kÞ{yad`bwÞe�t?^S{ s?eP`b`fq([bg�`fwEe7`ªamlP�/Ô�Ø�� �=ÓV×�Î�� � �g�PÐI��²�^S{r�9eLl � adgEn�[oq�eLloq�l(� ��p/^Nq�l
hj[b^/\àeªgEq�p/e7`fa�c/q«c7eL}dYEq«`f^ª¦(q�[o^�e7gEk*`fwEq(gv�Vq(n�^/\_q�l]s�^/lba�`fa�c/qL�-wEq�g0n�q &�� ' & � & �ªeLg0k*`fwEq([bq(hj^L[bqL�& � ' & � � �0� � wEadl�l�`xe7`bq�l�`bw?e7`�amgv`fw0q$[bq(p/am^Lg;eL��^Sc/qr`fwEq�lo`b[bq�e7\�}damgEq7�?eLly{�q�p/^*e�{�eS�vhj^/[o\ `fw0q
lo`b[bq�e7\�}damgEqZadg�`fwEq�`f[beLgEl�c/q�[olbq�kEam[oq�n(`bam^/gÑ�EsE[bq(lbloYE[bqrh�eL}m}dl��

� ^$loYE\_\ieL[oam¦(qL�Ne7`]e7g5�_s�^/amg=`9^/g�`bwEq«l�`f[oq�eL\_}madgEqL�=`fw0q«gE^/[o\ie7}Qhj^L[bn�q á3 k�amlIkEam[oq�n(`bq�ki`b^S{zeL[ok
`fwEq#�/×NØVÙ�×�� Ô � �=Î��SÓg�0Ù Î�� ×·eP`i`fwEe7`�s�^/amg=`�� � wEaml*ad\�s0}mamq(l_`bw?e7`isE[bq(lblbY0[bq�kEq�n([bq�eLlbq(l�adg·`fw0q
kEam[oq�n�`fam^Lg�^7h�n(q�g=`fq([�^Lh"n�Y0[oc7e7`fY0[bqL�?�0Y0`�amgEn([bq�e7lbq�l�amg�`bwEqr^/sEs�^/lba�`fq�kEad[bq�n�`fad^/g��

�«»�� � TQ¾�Ä ! # T�!!Ë0Â�ËE¿oÈ�����¿�È �«¿ÁÃ0Æ¥¿ÁÀ��ÞÉ�¿ 	�¾�¿ÁÀ
©«l�e7g�eLsEsE}damn�e7`fad^/g�^7h#`fwEq$[bq�loYE}d`«^Lh#`bwEq�sE[oq�n�q(kEamg0p*lbq(n(`fad^/g�{9q�n�^/g0lbamk0q�[Ze�[b^L`fe7`fadgEp�n��N}mamk0[bamn�eL}
kE[bY0\à­?}d}mq�k�{yad`fw�}dam�5YEadk�� � wEq�}dam�5YEadki[b^7`xe7`bq�l�`b^/p/q(`bwEq�[9{yad`fw*`bwEqZkE[oYE\ e7gEkveLg=�*lo\ieL}d}?c/^/}dYE\�q
q�}dq�\_q�g=`_Ú_Û amg�ad`�\�^Sc/q(l�eL[b^LYEgEk�e�n�ad[bn�Y0}®eL[�s?e7`fwÑ��©z`_e��5Y?eL}dad`xeP`fadcLqi}dq(c/q(}Ý�¶`fw0q�kEamlon�YElolbam^Lg
amg�`fwEq�sE[bq�cNam^/YEl�lbq(n(`bam^/gK`fq�}d}¶YEl�`bw?e7`�sE[bq(lbloYE[bq�amg�`fwEq�}mam�5YEadk�amgEn([bq�e7lbq�l$eLlr{�q�p/^;e�{�e��Khj[o^/\
`fwEqvn(q�g=`f[oq�^Lh�`fw0q�kE[bYE\��Þ��^S{9q(cLq�[���amg�`fwEadlªlbs�q�n(ad­?nvn�e7lbqL�!{9q�n�eLg�eL}mlo^KpLq(`_e��5Y?eLg=`fa�`xe7`badc/q
q�§-sE[oq�lbloam^/g�hj^/[z`fw0q�s0[bq�lolbYE[oqL�

ä 




� ^;k0q�lbn([bad�Vq�`fwEq�[b^L`fe7`fad^/g�^Lhz`bwEq�}dam�5YEadkKadg¡`bwEq�k0[bYE\��"}dq(`�YEl�nxwE^-^Llbq*e�n(�N}madgEkE[oamn�e7}#sV^L}®eL[
n�^N^/[bk0amg?e7`bq�lo�Nlo`bq�\ � � 
 � 
 �/�«{ywEq�[oq�`bwEq � NÁeP§-adl�n(^/amg0n�amk0q�lr{yad`fw�`bwEqie §0adlr^Lh�`bwEq�kE[bYE\�e7[b^/YEg0k
{ywEamnxwKad`Z[b^L`fe7`fq(l�� �iaml«`bwEqª[feLk0a®eL}"kEaml�`xeLgEn(q�hj[b^/\ `fwEq�e §0adl�^LhI[b^L`fe7`fad^/g�eLgEk �*adl«`fwEq�e7gEp/}mq$^Lh
[b^L`fe7`fad^/g�lo^Z`fw?e7`�`fwEqyeLg0p/YE}®e7[ucLq�}m^Nn�a�`|�$^7h�`bwEq]kE[oYE\ adl#p/a�c/q�gª�=��� ) : � ' : ã¨� ¤ g�`fw0aml#n(^-^/[okEamgEe7`fqlo�Nlo`bq�\ a�`zadlzn�^/g=cLq�gEadq�g=`]`f^ªnxwE^N^/loqre$c/^/}dYE\�q�q�}dq�\_q�g=` : Û lbY0nxwv`bw?e7`]a�`fl�`bwE[bq(qZlbadkEq�lye7[bqZp/a�c/q(g
�=��`fwEqvwEq(amp/w=` : �0�!{yamk0`bw � : ��eLgEk�kEq�s-`fw : �;lb^�`fw?eP` : Û ) � : � : � : �0����q(gEn�q�amg�`bwEq�t?YEadkq��5Y?e7`bam^/g�� ä ���0{9q�loq(`�Ú54 ) ��� : � : � : ��eLg0k : á	�' : ãH)���� � � ��5�?lb^�`fwEe7`

á3 )"�$�!��� � � � : � : � : �=� ��
á3 aml]`fwEq�gEq�`Z[fe7kEa®eL}Vhj^/[bn(q�`bw?e7`«eLn(`bl�^/g�`fwEqrc/^L}mYE\_qrq�}mq(\�q(g=` : Û_� ¤ h"{�q�lo`bYEk0�v`fwEq�\_^L`fad^/gv^Lh
: Û e7`�eª­0§-q�k�w0q�ampLw5`��?`fwEq(g�{9q�n�eLg;adp/gE^/[oqr`bwEqrq(£Vq�n�`Z^Lh�p/[fe�cNad`|�L� � ^ie_p/^-^Nk�eLsEsE[o^�§0ad\ieP`fam^Lg��
{�q�\�e��*e7}mlb^$amp/gE^L[bq«cNamlon�^Nn�a�`|�*eLg0k�n�^/gEn(q�g=`f[be7`fq�^Lg�amg=cNamlbn(amk*t?^S{r� � wEq(g��?[bq(n�eL}d}madgEp�^LYE[zq�e7[b}madq�[
kEamlon�YElolbad^/g�� á3 n�eLg���q�[bq(}®e7`bq�k·`b^�`fw0q;sE[oq�lbloYE[bq�pL[feLkEadq�g=` : � ' : �KeLn([b^/loli`fw0q;c/^/}dYE\_q : Û�eLl
hj^/}m}d^S{yl�~

� w0q_h�eLn(q�^7h�`fw0aml�c/^/}dYE\_q_q(}mq(\�q(g5`�`fwEe7`�amlrsVq([bs�q�gEk0amn�Y0}®eL[�`f^v`fw0q�[beLkEamY0lrcLq�n�`f^/[�w?eLl�eL[bq�e
� : � : �-� � wEq�hj^/[on�q�^/g�`fwEq�h�eLn(q�eP`r[feLkEadYEl �*aml á3 �") � �u� �L��� : � : � � ���eLgEk�`fwEe7`�^/gK`bwEqªh�eLn�q_e7`[feLk0amYEl � ? : ��aml á3 ����� �@)"� ���E�u� �/� ? : �Q��� : � : � � ��-� � w0q«nxwE^/adn�q�^Lh³loamp/g_lbadp/gEad­Eq�l!`fw?e7`I`fw0q�hj^/[on�q(leL[bq�eL}�{ze��NlykEam[oq�n�`fq�k�amg=`b^ : Û��9²�^S{r�E`fwEq�`f^7`xeL}�[beLkEameL}Vhj^/[on�qr^/g : Û¢�Vq(n�^/\_q�l(�

á3 ) á3 � ? á3 �
����� ) � � : � � : � : � � ��
Ò�^/\��EadgEamg0p�`fwEadlz{yad`fwv`fw0q�}meLlo`zq��5Y?e7`bam^/g��?^LgEqrp/q(`bl�e7g�q¨§-sE[bq(lblbad^/g�hj^L[z`fwEqrsE[oq�lbloYE[bq�p/[fe7kEamq(g5`��

: �
: �
)�� � �]�

� wEaml9p/adcLq�l�`bwEq�c7eL[oa®e7`bam^/g_^Lh³s0[bq�lolbYE[oqreLlzerhjYEgEn�`fam^Lg*^Lh���e7`�e�­0§-q�k�wEq(amp/w=` ��hj[b^/\ `bwEq«��^L`b`b^/\
^LhQ`fwEq�kE[bYE\�� ¤ g=`bq�p/[be7`fadgEp«`fw0aml�q¨§-sE[bq(lblbad^/gªhj[b^/\ ��)J�«`f^�eLg=�$[feLkEadYEl ��p/a�c/q�l]�jhj^/[¶e7g5��n�^LgElo`feLg=`
�=���

��� ) � i ?
� � � � �
L

{ywEq�[oq<� i aml�`bwEqZc7eL}mY0q«^LhusE[oq�lbloYE[bq�e7` ��)%�ªeLgEkveP`ye�p/adcLq�g�wEq(amp/w=` �-��Ò�wEeLgEp/adgEp�`fwEq«wEq�adp/w=` �
e7£Vq�n(`bl ���]`fwE[o^/YEp/wP� i eLlz`fwEqrloq�n�^LgEk�`bq�[b\ aml]amg0kEq�s�q�gEk0q�g=`«^7h�wEq(amp/w=`��

� lbadgEp$`fw0q�eL��^ cLq�q�§-sE[oq�lbloam^/gv^/g0qZn�eLgve7}mlb^$^/�0`xe7amg�`bwEqZwEq(amp/w=`]s0[b^L­?}dq«^Lh³`bwEq�lbY0[oh�eLn(qZ^Lh³`fw0q
[b^L`fe7`fadgEpª}mad�5YEamkveLlzhjY0gEn(`bam^/gv^Lhu`fwEqr[beLkEamY0l��ÝÌ-q(q �¶[o^/�E}mq(\ lbq�` ä ��� ¤ `yadlyeLgvamg=`fq([bq�l�`fadgEp�q�§-q�[on�amloq
`f^_p/q�g0q�[fe7}mam¦(q«`fw0q�e7�V^Sc/q�n�^Llbamk0q�[feP`fam^LgElz`f^ª`fw0q�n�eLlbqr^Lh"cNamlbn(^/YEl]t?YEadkEl��

� � 
����� !�"�#�$
�����
�% �¶)�� ���� ¶�v�;��
���� ����� ��& ��
���%_)*�

��}madp/w=`�amlZe_n�^/g0lbq��5YEq(gEn�q�^Lh¶`bwEq$sEe7`b`bq�[bg;^LhIeLam[yt?^S{ eL[o^/YEgEk;`bwEq${yadgEp/l�^LhIeLg�eLq([b^/s0}®eLgEq7��©�am[
t?^S{ylZeL[o^/YEgEk�`fwEqr{yamg0pilbY0nxw;`fw?eP`«sE[oq�lolbYE[oq�eL��^Sc/q�`bwEqr{yamgEp�amly}mq(lbly`fw?eLg�`fwEq�sE[oq�lbloYE[bq$�Vq(}m^S{
ad`���p/q(gEq�[be7`fadgEp;e7g�YEs={ze7[bk�hj^/[on�q_^/g�`fw0q�{yamg0pE� � wEq*sEY0[bs�^/lbq�amlr`f^;Y0gEkEq�[olo`feLgEk�wE^S{�lbY0nxwÞe
t?^S{�s?eP`b`fq([bg�aml¶n([bq�e7`fq(k�� � wEaml¶adg0hj^/[o\ie7`bam^/g�aml#adg�sE[badgEn�adsE}mq9n�^/g=`xe7amgEq(k_adgª`fwEqzt?Y0amk�q��5Y?e7`bam^/g0l¶^Lh

ä �



\�^7`fam^Lg�� ��Y-`]{�qreL[oq�\�^L[bq«adg=`fq�[oq�l�`fq�k�amg�`fwEq�sEw=�Nlbadn�eL}Ñ^/[badp/amgEl9^Lh¥`fwEq�k0^/\�adg?eLg=`zq�£Ñq(n(`bl�� � w5YEl
amg�`fw0aml]lbq(n(`bam^/g��-{�qrlo`feL[o`]{ya�`fw�e�c/q([o���5Y?eL}dad`fe7`fa�c/qZkEadlbn(YElbloam^/gv^Lhu`fwEq�t?^S{�s?e7`o`fq�[og�adg*`fq([b\_l]^Lh
`fwEq�sE[b^LsVq([o`|�_^Lh�`bwEq�p/eLl9`b^�hj^/}d}m^S{·`bwEq«low?eLs�q�^7h�`fwEq�{yamgEp*��YEloY?eL}d}d�ªn�eL}m}dq�k�`fwEqZÒ�^=eLgEk?e�q(£Vq�n�`¨���
��Y0`r`fw0aml�q(£Vq�n�`��¥�=��ad`blbq�}�hÁ��aml�g0^L`rq�gE^LYEp/w�`f^vYEgEkEq([bl�`xeLgEk�eLg�am\_sV^L[o`xe7g5`«hjq�e7`bYE[bqª^LhI`fw0q�tE^ {r�
`fwEqrn(am[bn(YE}®eP`fam^Lg�eL[b^LYEgEk�`fwEq�{yadgEpE�0{ywEadnxwvaml]n�e7YElbq(k;�=�*cNamlon�^/YElyq�£Ñq(n(`fl�e7`]`bwEqr[bq�eL[]q�gEk�^Lh¥`fw0q
{yamgEp0� � q�eLkEk0[bq�lol�`bwEamlz{yw0q�g;k0amlbn(YElbloamgEp�`fw0q���Y0`o`xeªn�^LgEkEad`bam^/gÑ�

�]»�º � !IÂ!ÈZÀ�Â Å��$Å¥ÆÑË

Ò�^=eLgEkEe�q(£Vq�n(`zaml!`fwEq«`bq�gEk0q�gEn��*^Lhue�tEYEamkitE^ {�eL}d^/gEp$e�n�Y0[oc/q(kvlbYE[�h�eLn�q«`b^$hj^/}d}m^S{�`fw0q«lbwEeLsVq«^Lh
`fwEq«lbYE[�h�eLn�q7� � w0qZq(£Vq�n�`yaml�^L�Elbq([oc/q(kvamg*}dam�5YEamkieLl�{9q�}d}ÑeLl�amg*p=e7l9t?^S{ylzc/q([o�iq�eLloam}d�L� � wEq«`b[ba�c-ameL}
n�eLloq$adly{yw0q�g�e�lbY0[oh�eLn(q�eLkP�be7n�q�g=`�`f^�e�tE^ { �Vq(gEkEly`f^S{ze7[bk;`bwEq�t?^S{r�Vs?e7[o`fameL}m}��i^L�Elo`b[bYEn�`famg0p�a�`��
Ì-amg0n�qª`fwEqªt?^S{Ün�eLgEg0^L`�sVq(gEq(`b[fe7`bq_`bwEq�lbYE[�h�eLn�q7�ua�`rw?eLlrgE^�^/s0`bam^/g��EY-`�`b^v�Vq(gEk�e7gEk¡n(^/g=`fadgNY0q
t?^S{yamgEp�eL}d^/gEp*`bwEqªlbYE[�h�eLn�q7� � wEq�gE^/g^NÝ`f[oadcNa®eL}"n�eLloq_eL[badlbq�lZ{yw0q�g¡evloYE[oh�e7n�q_eLkP�beLn(q�g=`r`f^ve*t?^S{
�Vq(gEkEl�e�{ze���{yad`fw�[oq�losVq(n(`y`f^�`bwEq�amgEa�`fameL}?t?^S{3kEad[bq(n(`fad^/g�� � cLq�g�amgi`bwEamlzn�eLlbq7�E`fwEqZtE^ {�`fq(gEkElz`b^
nxw?eLgEpLq�kEad[bq(n(`fad^/gveLl]{9q�}m}³lo^_`bw?e7`ya�`y[bq�\�eLadgElzamgvn(^/g=`xeLn�`�{ya�`fw�`fw0q�loYE[oh�e7n�qL�

� w0q�Ò�^=e7gEk?e¡q�£Ñq(n(`iw?eLl_kEad£Vq�[oq�g=`in�eLYEloq�lik0q�s�q�gEkEadgEp�^Lg `fw0q�load`fYEe7`fad^/g�� ¤ g·`fwEq�n�e7lbq�^Lh
}mad�NY0amkEl(�L`fwEadl#w?eLs0sVq(gEl¶\�^Llo`f}��$k0YEqz`f^�loYE[oh�eLn(q]`fq�g0lbam^Lg�eLgEkª`fwEqzeLkEwEq(lbadcLq]hj^/[bn(q�l!eLn�`famg0p��Vq�`|{�q(q�g
`fwEq�}mad�5YEamkveLg0k�`bwEq���^/YEg0k?eL[o�*\ie7`bq�[oa®eL}�a�`yaml]adg�n(^/g=`xeLn�`�{ya�`fw�� �?^/[]p=eLloq�l(�Q`bwEq�[oq�adl�e_kEa�£Ñq([bq(g5`
n�eLY0lbqL~ ¤ h³e�lbY0[oh�eLn(q«n�Y0[oc/q(l]e�{ze���hj[b^L\�e�p=eLl!t?^S{r�5`fwEq�t?^S{�`fq(gEkEl9`b^$�E}d^S{ e�{ze���eLam[!\_^/}mq(n�YE}dq�l
`f[beLsEs�q�k�adg¡`fw0q�lo\ieL}d}#{�q(kEp/qihj^L[b\_q�k���q(`|{9q�q(g�`fwEq�amgEa�`fameL}"t?^S{�kEad[bq(n(`fad^/g�e7gEk���q�g=`�loYE[oh�e7n�qL�
n�[oq�e7`bamgEp_e�}m^S{3s0[bq�lolbYE[oq�[oq�p/ad^/g�� � wEqrp=e7lytE^ {�`fwEq(g���q�g0kEl�`b^ª­?}m}�Y0s�`bwEaml]}d^ {�sE[oq�lbloYE[bq�c/^/adk��
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initial gas flow    final gas flow

¤ g0lo`xe7gEn�q(l�^Lh"`fwEq�Ò�^=e7gEk?e�q(£Vq�n(`«eL[oqZ{ze7`bq�[yh�eL}m}damgEp�^/g�e�cLq�[o`bamn�eL}m}��iwEq(}mk�n�YE[�c/q(k�lbYE[�h�eLn�qr^/[
`fwEqr��q�gEk0amgEp_kE^S{yg�`bwEq�eLam[9t?^S{'eL}m^LgEp�`fwEqrYEs0sVq([�loYE[oh�e7n�qr^Lh�eLg;e7am[ohj^Lam}Ý�
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� wEqicLq�[o`bamn�eL}9hj^/[on�q_`fw?e7`$}ma�h `fl�eLg�eLq([b^/s0}®eLgEq�aml�n�[oq�e7`bq�k��=�¡`bwEq�eLad[�t?^S{àsEe7`b`bq�[bg�eL[b^/Y0gEk�`fw0q
{yamgEpLl�� � wEamlrs?e7`o`fq([bg�adl�q�lolbq�g=`ba®eL}d}d��n([bq�eP`fq�kK�=��`fwEq_lbwEeLsVq�^Lh9`fwEq�n([b^/lol�loq�n(`bam^/gK^Lh9`fwEqª{yamg0p
eLgEk�`fw0q�eLgEp/}dq*ad`$\ie7¬Lq�l�{ya�`fw�`bwEq�kEam[oq�n�`fam^Lg�^Lh�\�^7`fam^Lg�� � wEq�n([b^/lol_loq�n�`fam^Lg�^Lhy`fwEq*{yadgEp�aml
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{yad`bw�e;n�[o^/lbl$lbq�n�`fad^/g�{ywEadnxw�aml�lbam\_sE}���e;}madgEqS�¨� �Q^L[$lbad\�s0}mamn(ad`|�;^/gEq*e7lblbY0\�q(l$`fw?eP`$`fw0q�{yamg0p
w?eLlre�YEgEa�hj^/[b\	n([b^/lol�loq�n�`fam^Lg�`fwE[o^/YEp/wE^LY0`rad`blZ}mq(gEpL`fw�e7gEk�n�^/g0lbamk0q�[Zhj^/[on�q�l�s�q�[�Y0gEad`�}dq�gEpLw5`Z^Lh
`fwEqZ{yadgEpE� � wEadl]q�g?e7�E}mq(lz^/gEqZ`b^ªn�^/gEn(q�g=`f[be7`fqr^/g�`bwEq«`|{9^�kEad\�q(gElbad^/g?eL}VeLad[9t?^S{�s?e7`b`bq�[og�adgi`fw0q
n�[o^/lbl�lbq(n(`fad^/g?eL}ÑsE}®eLg0q�^7h"`bwEq�{yamgEpE�
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¤ gªs0[feLn�`famn(qL�=a�`¶aml�`bwEq]\_^L`fad^/g$^LhQ`bwEqz{yamgEpZ{ya�`fw�e«cLq�}m^Nn�a�`|�
��á	 `bwE[b^LYEp/w�`fw0qyeLam[u`fw?e7`!n([bq�e7`fq(l
`fwEq�t?^S{Üs?eP`b`fq([bg�eL[o^/YEgEk�a�`�����Y0`�^Lh `bq�g�a�`Zaml�YElbq�hjYE}�`b^*n�^/g0lbamk0q�[�ei[oq(hjq([bq�g0n�qªhj[feL\_q�amg;{ywEadnxw
`fwEq�{yamgEp�adl$l�`xe7`bam^/g?e7[o�KeLgEkÞe7am[�[bYElowEq�l�`b^ {�eL[ok�ad`�{yad`fw¡c/q�}d^-n(ad`|��á	 �j`bwEaml�aml�`bwEq�eLad[�cLq�}d^-n(ad`|�
{�q(}m}Q��q(hj^/[oq�[oq�eLnxwEadgEp�`bwEqy{yamgEp � `bwEq«Î����(Ù�� ×$�?Ö Ó�×NÕjÔ��=ÏjÙ��u�¨� ¤ g_{yamgEk_`fYEg0gEq�}Qq�§-s�q�[oam\_q�g=`fl9ad`!aml
n�^Sc/q(gEamq(g=`Z`f^�YElbq$e�lbq�`ZYEs�{yad`bw�e_­-§0q(k;{yamg0p*eLgEk�\�^ScNamg0pieLad[�� ¤ g�`fwEq�hj^/}m}d^ {yadgEpE�0{9q$s0amn(`bYE[bq
`fwEq�{yadgEp_eLly\�^ScNamgEpªhj[o^/\ [oamp/w=`]`f^�}dq(h `��0^/[z`fwEq�eLad[]eLly\_^ cNadgEp�hj[b^/\ }mq(h `]`b^�[bampLw5`��

� w0q�cLq�[�`famn�eL}�hj^/[on�q�s�q�[�YEgEa�`�}mq(gEpL`bwK^7h9`bwEq�`fwEqª{yadgEp�aml�n�eL}m}dq�k�`fw0q�Õ�Ï��ÝÙ��]��©«\_^/gEpv^L`bwEq�[
`fwEadgEp/l(���¢kEq(sVq(gEkEli^Lg�`bwEq;e7gEp/}mq*`bw?e7`_`fwEq�eLq([b^L­E}mqv\ie7¬Lq�l�{yad`bw�`bwEq�kEam[oq�n(`bam^/gÞ^LhZeLam[�tE^ {r�
n�eL}d}mq(kv`bwEq �?Ø�_�Õj×�Ô � �-Ù�Ù���� �#���9� � wEaml�eLg0p/}mq�adl�k0q(­?gEq(k�lbY0nxw�`fwEe7`���)%��n�^L[b[bq(lbs�^/gEkEl�`f^ª`fw0q
eLq�[o^L­?}dq$^/[oamq�g=`fe7`fad^/g�`bw?e7`�p/q�g0q�[feP`fq�l«¦�q�[o^�}ma�h `���� ) �=�¨� � wEq�eLam[�t?^S{'eL[b^LYEgEk;`bwEqªeLq([b^L­?}dq$e7}mlb^
p/q�g0q�[feP`fq�l�eªwE^/[oam¦(^/g=`xeL}�hj^/[bn(q«`fw?eP`y^/sEs�^/lbq(lz`fwEqr\_^L`fad^/gi^Lh¥`bwEqZ{yamgEpª`bwE[b^/Y0p/w*`fwEqre7am[��¶Ì-YEnxw�e
hj^/[bn(qL�³s�q�[ZY0gEad`�}dq�gEp7`fw�^Lh¶`bwEq�{yamgEp0��aml�n�eL}d}mq�k�`bwEq��c�a�g_
	ß��amg�^LYE[Zn�^Lg5cLq�g=`fad^/gEl(��	¹wEeLl«`fw0q
lfeL\_qrkEam[oq�n�`fam^LgveLl�á	 �¨� � §-`bq�[og?eL}³{�^L[b¬*adl]gEq�q(kEq�k;`b^�^ cLq�[on�^/\_q�`fwEqrkE[beLpE�
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� q�eL[oq�gE^S{ adg�e�s�^/lba�`fam^Lg·`f^�k0q�lbn([bad�Vq
wE^S{��ÞeLgEk
	àeL[bq�p/q�g0q�[feP`fq�ki�5��`bwEqZeLad[¶t?^S{
s?e7`o`fq�[og3e7[b^/YEg0k `bwEq�{yamgEp0� ¤ g�e�hj[beL\_q�amg
{ywEamnxwU`bwEq�{yamgEp�adl;l�`xe7`bam^/g?e7[o�/��n�^/g0lbamk0q�[�e
YEgEa�hj^/[b\ßw0^/[bad¦�^/g=`xe7}�t?^S{ ^LhZeLam[�{ya�`fw�lbs�q�q�k
	 `b^S{zeL[ok�`fwEq�eLq([b^L­E}mqL��©«lZ`bwEq$t?^S{ [bq�eLnxwEq�l
`fwEq9eLq([b^L­?}dqL�Pad`¥losE}ma�`fl¥amg=`f^�eys?eL[�`"pL^/amgEp�eL��^Sc/q
`fwEqK{yamgEp�{yad`bw�c/q(}m^Nn�a�`|�3e�sE[b^7­?}mq�á	 e ��eLgEk
e�sEeL[o`�p/^/adgEp���q�}m^S{ `fwEq�{yamgEp�{ya�`fw c/q�}d^-n�N
ad`|��s0[b^L­?}dq¡á	 � � � w0q*Ò�^=e7gEk?evq(£Vq�n(`�gE^S{ [oqON
�5YEam[oq�l$`bw?e7`$`bwEq�tE^ {àeL��^Sc/qi`bwEq�{yadgEp�\�Y0lo`
¯op/q(gEq�[beL}m}�� ± hj^/}m}d^S{Ü`fw0q*lbw?e7sVq�^Lh]`fwEqiYEsEs�q�[
lbYE[�h�eLn�q_^Lh!`fw0q�{yadgEp � e7gEk��¥wEq�g0n�qL�¥`fw0q�t?^S{
��� * : �%'!@�E;Ge=��`�K.D���%� :�9�� �4GM*,�N�O* ��EX*,��'A@ V �e*,� 9;: .M�PW]�KgI��EF� 9 #�*,��� V �K#��� "�!E : �%����� '�)C*"��� Y%'O\ ^?9 *cGI'?� : #�'!*c� :

L �



lo`b[bq�e7\�}damgEq(l�eL��^ cLqª`fwEq_eLq([b^L­?}dq$­?[olo`�[badlbqªYEs
eLgEk�`fw0q�gv�Vq(gEkvkE^S{yg�`b^�hj^/}m}d^S{�`fwEq�low?eLs�q�^Lh¥`fwEqreLq([b^L­E}mqL�0p/q�gEq([fe7`bamgEp�e�n(^/g=c/q¨§�YEs={zeL[okvs?e7` N
`fq([bg�� � wEq�t?^S{U��q�}m^S{�`fwEq�{yadgEp���q�g0kElykE^S{yg�{yad`bwE^/Y0`y[oamloamgEpªYEsv­?[olo`��QwEq(gEn�qr`fw0q�l�`f[oq�eL\_}madgEq�l
eL[bq�eLp=e7amg�n�^/g=cLq�§�YEs={zeL[ok����0Y0`�{ya�`fw¡e�lo\ie7}m}mq([�n�YE[�c7e7`fYE[oqie7l�n(^/\_s?eL[bq(k¡`b^�`bwEq�l�`f[oq�eL\_}madgEq�l
eL��^ cLqz`fwEqz{yadgEpE�L{yw0amnxwª`fw5YEl¶sE}me���eZkE^L\�adg?eLg=`#[o^/}mq7� � wEq]n(YE[oc7e7`bYE[bq(l!^Lh?`fwEq]l�`f[oq�eL\_}madgEq�l�eL�V^ScLq
`fwEq�{yadgEp�amg0kEamn�e7`fqªe��jp/q�g0q�[fe7}m}d�0�ykE^S{yg5{�eL[ok ¯on(q�g=`f[oams�q(`feL} ± hj^L[bn�q�`bw?e7`�adlZq�§-q([o`fq(k¡^Lg�`bwEq�eLad[ N
t?^S{��=��`fw0q�{yadgEpE� �I��²�q�{]`f^/g98 l!`fwEad[bk�}®e�{r�=`fwEq�eLad[ot?^S{ \�YEl�`9q¨§-q�[o`�eLgEk�q(�NYEeL}�eLgEk_^/sEs�^/lba�`fq�}��
kEam[oq�n�`fq�kÞ[oq�eLn�`fam^LgÞhj^L[bn�qi^/g�`fwEq*{yadgEp�sEYE}d}mamg0p�ad`$YEs={zeL[ok�� � wEq*cLq�[o`bamn�eL}zn�^L\�s�^/gEq(g5`�^7h�`bwEaml
hj^/[bn(qramlz`fw0q � a�h ` �·eLg0k�a�`fl]wE^/[oam¦(^/g=`xeL}�n(^/\_sV^/g0q�g=`yamlz`bwEq %Z[feLp�	;� � w0qrtE^ {3�Vq(}m^S{3`bwEqZ{yamg0p
q�gEwEeLgEn�q(l�`bwEaml]q�£Ñq(n(`��EY0`y`f^�eª}mq(lblbq([yq�§N`fq(g5`��

¤ `�aml"amgEl�`f[bY0n(`fa�c/q�`b^ZYEgEk0q�[bl�`xeLg0k�`fwEqz}dadh `uamg�`fq�[o\�l"^LhQsE[oq�lbloYE[bq]pL[feLkEadq�g=`fl]�j`fw0aml�adl"`bwEq�q¨§0s0}mamn(ad`
\�q(nxw?eLgEadlb\ `fwE[o^/YEp/w {ywEamnxw�`bwEq;[oq�eLn�`fam^Lg·hj^/[bn(q;adlip/q(gEq�[be7`fq(kQ��� 	 q�\_q�\$�Vq([�`fwEe7`*adg·t?YEadkEl��
hj^/[bn(qZc/q(n(`f^L[blysV^Lamg=`�hj[o^/\à[oq�p/ad^/gElz^7h¥wEamp/w0q�[zsE[oq�lolbYE[oqr`b^ª[bq(p/am^/g0lz^Lhu}m^S{9q�[zsE[oq�lolbYE[oqL� � wEq�g�`fw0q
kE^S{yg={zeL[okÞ¯on(q�g=`f[oams�q(`xe7} ± hj^/[on�qyeLn�`famg0p�^Lg�`bwEq�eLam[#eL�V^ScLqy`bwEq]{yamgEprad\�sE}damq(l#e�sE[bq(lbloYE[bq�p/[fe7kEamq(g5`
{yad`bw�e*}m^S{ sE[bq(lblbY0[bq�[bq(p/am^/g��oYElo`�eL��^Sc/q�`bwEq${yamg0pE�³eLgEk�adgEn�[oq�eLloamgEpisE[bq(lblbY0[bq_eLl�^/gEq$p/^-q(lZYEs��
��Y0`I`fwEq�\ie §0ad\�YE\ sE[bq(lblbY0[bq«h�eL[IeL��^Sc/q�`fwEqy{yamgEp�amlIlbad\�s0}d�$`bwEq�e7`f\_^/lbs0wEq�[oamnysE[bq(lbloYE[bq7����q�gEn(q
`fwEq$sE[bq(lblbY0[bq«�oYElo`�eL�V^ScLq$`fwEq�{yamgEp*\$YElo`���q�}dq�lbl�`fw?e7g�`fwEqªeP`f\_^/lbsEw0q�[badn�c7eL}dYEqL� �I��eiloam\_am}meL[
eL[bpLYE\�q(g=`��9`bwEq�sE[bq(lblbY0[bq_�oYEl�`i��q�}d^S{ `fw0q�{yadgEp¡adl�lb^/\_q({yw?eP`iwEadp/wEq([�`bw?eLg�`fwEq�e7`f\_^/losEwEq�[oamn
c7eL}mYEq;� eP`�}dq�eLl�`�w?e�c-adgEp�`bwEq�e7`f\_^/lbs0wEq�[oamnªc7eL}mYEq7�"a�h9{9qiadp/gE^/[oqª`fwEq�t?^S{ n�Y0[oc7e7`fY0[bqi��q�}d^S{Ü`fw0q
{yamgEp=���QeLsEs0[b^=eLnxw0amgEpª`fw0q�eP`f\_^/lbsEw0q�[badnZc7eL}mYEq�h�eL[]��q�}d^S{3`fw0qr{yadgEpE� � wEq�}m^S{9q�[ysE[oq�lbloYE[bq�[bq(p/am^/g
eL��^ cLq�`bwEq�{yadgEp�`bw5YElzlbY0nx¬Nl9`fwEqy{yamgEp�YEs={ze7[bk��-p/adcNamg0p�[oamlbq]`b^�`fw0q«}ma�h `�� � wEaml!{yam}d}QeL}mlo^�pLq�gEq([fe7`bq
e_k0[feLpªhj^/[on�q�eLlz{yam}d}���q�q�§-sE}®e7amgEq(k�}me7`fq([��

� w0qIk0q�lbn([bads0`fad^/g�eL�V^ScLqL�P^Lh-`bwEq#t?^S{�sEe7`b`bq�[bg0l"e7[b^/YEg0kr`bwEq¶{yamgEp�� {yad`bwr`bwEq!q�§N`f[beyeLlbloYE\�s-`fam^Lg
^Lh#t?^S{ lbq(sVq([fe7`bam^/g;e7`�`fwEq�[bq�e7[«q�k0p/q�`b^i��qy�oYEl�`fad­Eq�k�}me7`fq([x�]eLgEk�^7h#`fwEq$eLlblo^-n(a®e7`bq�k;hj^L[bn�q(lZeLg0k
sE[bq(lbloYE[bq(l���eL}m[oq�eLk-��sE[b^ScNamk0q�l�eK�5Y?eL}dad`fe7`fa�c/q�q�§-sE}meLg?e7`bam^/gÞ^Lh�t?ampLw5`�� � w0aml�n�eLg �Vq�lbwEeL[bs�q�gEq(k
hjYE[o`bwEq�[I�=�_lo`fY0k0�NamgEp�`fwEqyc/q(}m^Nn�ad`|��sE[b^L­E}mqy^LhÑ`bwEqyt?^S{r� � wEam}dqy`bwEq�amgEn(^/\�adgEpZt?^S{�adlIw0^/[bad¦�^/g=`xe7}Ý�
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lb^ª`fwEe7`z`fw0q�á	 ��áâ �9aml�kEq(­?g0q�k�q(c/q([o�5{ywEq([bq�^ cLq�[yad`����?^/[�^LYE[zn�^Lg5`b^/YE[ � eL[b^/Y0gEk�eLgveLq�[o^L­?}dqL�-`bwEaml
aml�gE^L`�s�^/lbloam�E}dq_adg�e�sEYE[oq�}d�
L�N|kEad\�q(gElbad^/g?eL}"lbq(`bYEs���q�n�eLYElbq�`fwEq�eLq�[o^L­?}dq�e7n(`fl�eLl�e;Ð¥×�� ×��LÙ*amg
lbs?e7n�q]sE[oq(c/q(g=`famg0p�Y0l#hj[b^/\U­?}d}mamg0p�`fw0qz[bq(p/am^/g�{yad`fw0amg$`bwEqzn�Y0[oc/q]{ya�`fwªeZloYE[oh�eLn(q2�z�H�?^/["`bwEqzlbeL\�q
[bq�eLlb^/gÑ�-`fw0q�n(YE[ocLq��Un�eLg0gE^L`9�Vq�n�^/g=`f[beLn(`bq�ki`b^$e�sV^Lamg=`IwE^S{�q�c/q�[�ad`IamlIkEq(hj^L[b\_q�k�eLgEk�`bwEq«los?eLn(q
aml¥gE^L`]��Ï�Ö��"Õ �2�/Ô�ØuØu×��LÙS×NÐ��j[fe7`bwEq�[(�Lad`¥adl¥\�YE}d`bamsE}��«n(^/gEgEq(n(`bq�kQ�¨�!Ì-YEnxwªe]`|{9^«kEad\�q(gElbad^/g?eL}/loq(`bYEs
aml�q(�NY0adc7eL}mq(g=`�`b^�e�{yadgEpv^Lh9amg0­?g0ad`fq$}mq�g0pL`fw�amg + kEad\�q(gElbad^/gEl��ªÌ-amgEn(q_ÌN`f^Nnx¬Lq(l18 l�`bwEq�^/[oq�\¹k0^-q(l
gE^L`IeLs0sE}d��`f^�loYEnxw�n�eLloq�l��Nad`�aml#s�^/lolbam�0}mq9`b^�w?e�c/qygE^/g�N|¦�q([b^�n(am[bn(YE}®eP`fam^LgªeL[b^LYEgEkªgE^/g�N|n�^Lg5`b[feLn�`fad�E}mq
}m^N^/sEl9q(c/q(gvamg*e7g*am[o[b^L`fe7`fad^/g?eL}Et?^S{��S����^L[bq�^ScLq�[��-`fwEqZlow?eLs�qZ^Lh �'amlIgE^L`][oq�}dq(c7eLg=`�`b^$`fwEq�c7eL}mYEq
^Lh!`fwEqªn(am[on�YE}me7`fad^/g��jlbadgEn�qªadg;`fwEqª[oq�p/ad^/g;{ywEq([bq á� 
 á	 ) �i{9qªn�e7gKk0q(hj^/[o\ n(^/g=`f^/YE[olZ`f^�q�eLnxw
^L`fw0q�[]{yad`bwE^/Y0`�e7£Vq�n�`fadgEpª`fwEq�c7eL}mY0q�^Lh�n(am[on�YE}me7`fad^/gQ���

��^S{�q�c/q�[(�5adh?`fw0qz{yamgEpZwEeLl!e«­?gEa�`fqz}dq�gEpL`bwv� e7l#aml#[oq�eL}d}d�r`fw0qzn�eLloqS�¨�5`bwEq�gªa�`#adl¶eL}d{�e��Nl¶sV^/lolbad�E}mq
`f^vn�^LgElo`b[bYEn�`$e�loYE[oh�eLn(q�`fw?eP`rp/^-q(l�^Sc/q�[�`bwEq�^/sVq(g�q�gEk�^LhI`fwEq�{yadgEp�{yad`bw � eLl�ad`blZ��^/YEgEk?e7[o�/�
¤ g�loYEnxw�e�n�e7lbq�ÌN`f^Nnx¬Lq(l18 l�`bwEq�^/[oq�\ adlyeLsEsE}damn�eL�E}mqZeLgEkv`fwEq([bq(hj^L[bq � �) �ªad\�sE}damq(l á��
 á	 �)J�0�

�]»�� ��ÇZÅ � ¾�Ë-Ë0Â�Æ !�ÈZÀr¿ Ë?¿ !9È
©«l${9q*w?e�cLq*lbq(q�g��¶`fw0qiq�§-adlo`fq(gEn�q�^7hye;gE^/g�N|¦�q([b^�n(am[on�YE}me7`fad^/g�e7[b^/YEg0k�`fwEq�{yamgEp�aml$n([bYEn(a®eL}¶hj^/[
`fwEq�p/q(gEq�[be7`fad^/g�^7h#}ma�h `�� � wEq��;Î³Ù�Ù��
�/ÔVØuÐuÏjÙ ÏjÔ�Ø�kEq(lbn�[oam��q�ly`fwEq�^/[oamp/adg�^Lh�`bwEaml�n�ad[bn�Y0}®e7`bam^/gveLg0k
wE^S{ ad`�pLq�gEq([fe7`bq�l$`bwEq*n�^L[b[bq(n(`�tE^ {às?e7`o`fq([bg�eL[o^/YEgEk�`bwEqi{yadgEp � lb^/\_q(`bwEamg0p�`fwEe7`${9q�w?e�c/q�lo^
h�eL[9eLlbloYE\�q(k*{yad`bwE^/Y0`�e�sE[o^/s�q�[�q¨§-sE}®eLgEe7`fad^/g��jad`I{ze7l�q�\_sEw?e7lbam¦(q�ki`bw?e7`I`fwEadlzeLlosVq(n(`�^Lh�`fw0q�t?^S{
n�eLg0gE^L`��Vqrq¨§0s0}®eLadgEq�kvamg�`bq�[b\_l]^Lh"`fwEq�Ò�^=eLg0k?eªq(£Vq�n(`x���

� q�`rYElrn�^/gEloamkEq([�e�{yadgEp*`fw0q_n([b^/lolrlbq�n�`fad^/g¡^7hI{yw0amnxwKamlreLg�q�}d}madsElbq�adgElo`bq�eLk�^Lh�eLgKeLq([b^L­?}dqL�
� wEaml�aml�sE}®e7n�q�k�amg¡eLg�eLad[blo`b[bq�eL\�e7`�¦�q�[o^�eLgEpL}mq_^Lhye7`o`xeLnx¬Q� � ) �0��\_q�e7gEamgEp�`fw?eP`�`bwEqi\�e �o^/[
eP§-amlZ^7h9q(}m}damsEloq$aml�s?eL[beL}m}dq�}¥`f^i`bwEqªYEsEl�`f[bq�eL\ cLq�}d^-n(ad`|��^Lh!`fwEq$tE^ {r� � wEq�t?^S{ gE^S{ÜwEeLl�eihj[b^Lg5`

A B A’
B’

lo`feLp/g?e7`bam^/g�s�^/amg=`�j�eLg0k�e�[oq�eL[!lo`feLp/g?eP`fam^LgªsV^/adg=`��i�/`fwEq(lbq��Vq(amgEp�`bwEq]sV^Lamg=`fl#{ywEq([bqy`fwEqy\�e �o^/[
��� gI�A$�*"EXW *,��� : ��.D�2.M�O*"���K.M��* 9 $ :�9F:  "���+@ 9  ,�4G])B'! f@�#%GI�� : *"�!#%G 9 # V �b>!�K "W 9 .D��'! ,*"�!#A*f������#�'!.D�K#%'!# 9 #��+@%�!#��*"@�. ���?W :�9 $ :�	 *,���DS �N�� "'!#�'O>
����'A��. ��
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eP§-aml�adg5`bq�[olbq�n�`fl�`fw0qªq�}m}damsEloqL� � q(`rYElrgE^S{ amgEn([bq�eLlbq�`bwEq�eLgEp/}dq�^Lh9e7`o`xeLnx¬�lb}m^S{y}��;`f^�lo^/\_q$c7eL}mYEq
�9� � wEq�hj[o^/g=`]lo`feLp/g?e7`bam^/g�s�^/adg5`z\�^Sc/q(lz`f^�lb^L\�qZs�^/adg5`@j��Q��q�}m^S{ j3{ywEad}mq«`bwEq�[bq�eL[]lo`feLp/g?e7`bam^/g
sV^Lamg=`y\�^ScLq�ly`f^�lb^/\_qrsV^Lamg=` � � eL��^ cLq ��^/g�`fw0q�YEs0sVq([�loamkEqr^Lhu`fw0q�q(}m}damsEloqL� � wEadl�\_q�e7gEl]`fw?e7`
e7`¶`fw0q][bq�e7[¶q�gEk��/`bwEq]t?^S{·l�`f[oq�eL\_}madgEq�l#��q�g0k�e7[b^/YEg0k�eP` �'eLgEk�n�^/g=`bamg5YEqzhj^/}d}m^S{yamgEp�`fwEq]n(^/g=`f^/Y0[
^LhÑ`bwEqyq�}d}mams0lbqzYEs={�eL[bk0l�YEg=`fad}0`fw0q(��kEq�`xeLnxw�amgª`fwEqygEq(amp/w5��^/YE[owE^-^Nk�^Lh�`fwEqygEq�{�lo`feLp/g?e7`bam^/g�s�^/amg=`
� � � � wEqz}m^Nn�eP`fam^Lg�^7h � � adl�kEq�`fq�[o\�adgEq�k��=��`bwEqzamg=`bq�[fe7n(`fad^/g$��q(`|{9q�q(gª`fwEqIt?^S{yl#�Vq(}m^S{�eLgEk�eL�V^ScLq
`fwEq«q�}m}damsEloqL� � cLq�g*`bwE^/YEp/w�`fwEq«eLgEp/}dq�^LhueP`b`xe7nx¬_adl9g0^/g^N|¦(q�[o^E�-`bwEq�t?^S{�w?eLl9¦�q([b^�n(am[bn(YE}®eP`fam^LgieLg0k
wEq�g0n�q�gE^�}dadh `�aml�p/q�g0q�[feP`fq�k�� � wEqit?^S{ n�Y0[oc7e7`fY0[bqiadl$loYEnxw�`fw?e7`�`fwEq�YEs={ze7[bk�hj^/[bn(qip/q(gEq�[be7`fq(k
gEq�e7[�`bwEq�hj[o^/g=`«[oq�p/ad^/g�amly�?eL}meLgEn�qr�=��e�kE^S{yg={�eL[bk;hj^L[bn�q�eL[o^/YEgEk�`fwEq�[bq�eL[yq�gEkQ�¨��Ì-YEnxw�eª{yamg0p
n�[o^/lbl�lbq(n(`fad^/g�aml]^/�=cNam^/Y0lb}d�igE^L`�eLsEs0[b^/sE[oa®e7`bq«hj^/[zt?adp/w=`��

� q�`�YEl�gE^S{ [bq�s0}®eLn(q$`fwEq$[b^/YEg0kEq�k�[bq�eL[Zq(gEk�^Lh!`fwEq�q(}m}damsEloq�eL[o^/YEgEk � �=��e*low?eL[osKq(kEp/qªlo^
`fw?eP`�`bwEq�{yadgEp�n([b^/lol$loq�n(`bam^/g¡�Vq(n�^/\_q�l�eLg�eLq�[o^L­?}mq�{yad`bw�e�lbw?e7[bs¡`b[feLad}madgEp�q�kEpLq*e7`��i��©�l$amg
`fwEq�n�eLlbqi^Lh�q�}m}damsEloqL�u`fwEq*t?^S{ ��q�}m^S{�`fw0qi{yamgEp�`bq�gEk0l�`f^;`bYE[bgÞeL[o^/YEgEk�`bwEq*low?eL[bsÞq(kEp/q�e7` �
eLgEk�pL^*YEs;`bwEq�eLq([b^L­E}mq�YEg=`fam} � � � � wEadl«adgEkEq�q(k�amly`fw0q$t?^S{'s?e7`o`fq�[og;hj^/[�eilbw0^/[o`�`fam\_qramg=`fq([oc7eL}
e7h `fq([Z`fwEqªl�`xeL[�`r^Lh!`fwEq�tE^ {r����^S{�q�c/q([��ulbamg0n�q
� amlZg0^ {¢e*lbw?e7[bsKq�kEp/q7��`fwEq�tE^ {Ü\�YEl�`�`xeL¬7q�e
c/q([o�Klbw?e7[bs¡`bYE[bg¡adh9ad`radlr`b^�hj^L}m}m^S{ `fwEq_lbwEeLsVq_^Lh9`fwEq�[bq�eL[�q�gEk¡^Lh�`bwEq_eLq�[o^L­?}mq7� � wEadlram\_sE}madq�l
e�}meL[bp/q�nxw?e7gEp/qiadgKcLq�}d^-n(ad`|��^Sc/q([�e�lbwE^/[�`�`bam\_q�amg=`fq([oc7eL}!eLgEk¡w?eLgEn(q*evc/q�[��K}®eL[op/qªhj^/[bn(qL����Y0`
t?YEadkEl�n�eLgEgE^7`ZlbY0lo`xe7amg;}meL[bpLqi�jYEg5�?eL}d}®eLgEn(q�kQ��hj^/[on�q(lZeLgEk�wEq�g0n�q�`bwEq�tE^ {3`fq�g0kEl�`b^ikEq�`xeLnxw;hj[o^/\
`fwEq�eLq([b^L­E}mqre7` � [fe7`bwEq�[]`bw?eLgv\�^ScLq�Y0s�`b^���� � � wEaml�eL}dlb^�q�}dam\_amg?eP`fq�lI`fwEqr[oq�lbadlo`feLgEn�q�`bw?e7`]`fw0q
t?^S{¢e7�V^Sc/q�`fwEq${yadgEp*q(gEn�^/Y0g5`bq�[oq�k¡e7` ���m�V{ywEadnxw�`fwEq(g�n�^/g=`fadg5YEq�l«hj^L}m}m^S{yadgEp_`bwEq�low?eLs�q�^Lh¶`fw0q
eLq�[o^L­?}dq�YEg=`bam}Iad`r`f^N^;kEq�`xeLnxw0q�lªe7` �i�v©«l$e;[bq(lbYE}�`$^Lh�`fwEadl�`bwEqi[oq�eL[�lo`xe7p/g?e7`bam^/gKsV^Lamg=`$\_^Sc/q(l
kE^S{yg�hj[o^/\ � � �?e7nx¬*`f^ ��{yw0q�[bqra�`ylo`xe��Nl��

A’
B’ B

A’’

� w0q�k0^ {yg={�eL[bk;lbwEa�h `y^Lh"`bwEqr[bq�eL[]lo`feLp/g?e7`bam^/gvs�^/amg=`yadlyeLn�n(^/\�sEeLgEamq(kv�5�i`fwEqrp/q(gEq�[be7`fad^/gv^Lh
e_g0^/g^N|¦(q�[o^�n(am[bn(YE}®eP`fam^LgveL[b^/Y0gEk�`bwEq�{yamgEp_eLlyhj^/}d}m^S{yl�~IÌ-^N^/g�e7h `bq�[]`fwEqrl�`xeL[�`�^7h�`fw0qrtE^ {r�?{ywEq(g
`fwEqªl�`xeLpLg?e7`fad^/g;s�^/adg5`«aml�lo`fad}m}"e7` � � �Ñ}dq(`ZY0l�kEq�gE^7`fq$`bwEq�c/q(}m^Nn�ad`|�v­?q(}mk�eL[o^/YEgEk�`bwEqªeLq([b^L­E}mq$�=�
á	 � � ¤ gKs?eL[�`fadn�YE}meL[��Ñ`bwEamlradl�lbYEnxwK`fw?e7`�eP` �	`bwEqªc/q�}d^-n(ad`|�;aml�gE^/g�N|¦�q([b^E�¥��q(`|{9q�q(g � e7gEk � � eLam[
eLkP�beLn(q�g=`�`f^�`fwEqªe7q�[b^7­?}mq�\�^Sc/q(lZYEs={�eL[bkKeLgEk � á	 � I á:�� )7�0� � wEq�adg=`fq�[beLn(`bam^/g;^LhIeLam[y{yad`bw;`fw0q
eLq�[o^L­?}dq�nxw?e7gEp/q�l�`fwEq_t?^S{ eLkP�beLn(q�g=`�`f^�`bwEq�{yadgEp��5�Kp/q(gEq�[be7`fadgEp�e�eLgE^7`fwEq([�c/q(}m^Nn�a�`|��­?q�}dk á	 �
{yad`bw�e*n�am[on�YE}me7`fad^/g�e7[b^/YEg0k�`fwEq�{yadgEp � á	 � I á: � ) � �) �*lbYEnxw�`fwEe7`vá	 )¹á	 � ? á	 � adl«¦(q�[b^�e7` �
eLgEkKgE^L`�e7` ���m�_��q�g0n�qL�u`f^v¬Lq(q�sK`fwEq�lo`feLp/g?eP`fam^LgKs�^/adg5`�eP` �	{9q�g0q�q�k¡evlbs�q�n�a�­?n�n�ad[bn�Y0}®e7`bam^/g
� ) � á	 I á:�� eL[o^/YEgEk�`fwEqr{yamgEp0� � w5YEl�`bwEq �;Î³Ù�Ù�� �/Ô�ØuÐ"Ï Ù ÏjÔ�Ø�lo`fe7`fq(l�`bw?e7`��QYEg0kEq�[�lo`xe7�E}mq�t?^S{n�^/g0kEad`bam^/gEl(�EeLgve7q�[b^7­?}mqZn([bq�e7`flye�n(am[bn(YE}®eP`fam^Lgiamg�`fwEqZcLq�}m^Nn�a�`|��­Eq�}mkve7[b^/YEg0k�ad`floq�}�h¥lbYEnxw�`fwEe7`z`fw0q
[bq�eL[ylo`xe7p/g?e7`bam^/g�s�^/amg=`yadl]\ieLadg=`xeLadgEq�kve7`]`bwEqrlbw?e7[bsv`f[fe7am}madgEp�q(kEp/qL�

²�^L`fq�`fw?e7`�`fwEq ��Y0`o`xe�n�^LgEkEad`bam^/gikE^-q(l]gE^L`]adg=`fq�g0k*`f^ªq�§-sE}meLamg*`bwEqZsEw=�Nlbadn�eL}³^L[bampLamgi^7h¥n�am[on�Y^N
}®e7`bam^/g��j{ywEadnxwK{9q�w?e�c/q��5Y?eL}ma�`xe7`badcLq�}d��q¨§0s0}®eLadgEq�k�amg�`bq�[o\�l�^Lh!cLq�}m^Nn�a�`|��kEa�£Ñq([bq(gEn�q(l�e7�V^Sc/q_eLg0k
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�Vq(}m^S{�`fwEq*{yadgEp�[bq(}®e7`bq�k��¶�=�¡`fwEq���q([bgE^LYE}m}da9sE[oamgEn(amsE}dqL��`b^�sE[bq(lbloYE[bqvkEa�£Ñq([bq�g0n�q�lf��� 	 eP`fwEq([��!ad`
p/adcLq�l�e�n�[ba�`fq([bam^Lg�hj^L[�k0q(`fq([b\_amgEadgEp*`fw0q_n(am[on�YE}me7`fad^/g � YEloamgEpv`fwEq�[oq��5YEam[oq�\_q�g=`�^Lhz¬7q�q(sEamgEpv`fw0q
[bq�eL[9l�`xeLpLg?e7`fad^/g�sV^Lamg=`Ie7`!`fwEqy`f[beLam}damgEp«q�kEp/q$��adgElo`bq�eLk_^LhÑkE^/amg0p�n(^/\_sE}madn�e7`bq�k�n�eL}dn�YE}me7`fad^/gEl#Y0lbamg0p
`fwEq�²�eScNadq�[ NÁÌN`f^L¬Lq�l�q��5Y?eP`fam^Lg�adg�`fwEqrsE[oq�lbq(gEn�q�^Lhu`fwEq�cNamlon�^/YEl]hj^/[on�q(lx���

�?^/[�`fwEqªlbeL¬Lq�^LhIn�^L\�sE}dq(`bq�gEq(lblZ{9q_lowE^/YE}dkKeL}mlo^veLkEkE[oq�lbl�`bwEqªamlolbYEqª^LhIn(^/gElbq([oc7e7`bam^/g�^LhIn�ad[ N
n�YE}me7`fad^/gKamg�adg=c-adlbn(amk�t?^S{yl��;Ò�^/gElbadkEq�[$e�}d^-^/sKamg¡e�t?Y0amk�\_^ScNamgEp�eL}m^LgEp�{ya�`fw¡ad`�lbYEnxw�`bw?e7`�ad`
n�^/g=`feLamgEl!`fw0q�lbeL\�q�lbq�`z^LhÑs?eL[�`famn(}mq(l9eP`�e7}m}E`fad\�q(l��#©z`�erp/adcLq�giadgElo`feLg=`�^7hÑ`fad\�q7�/{�q�n�eLg�q(c7eL}dY?e7`fq
`fwEq_n�ad[bn(YE}®e7`bam^/g�eL[b^/Y0gEkK`bwEaml�}d^-^Ls�� ¤ `�n�eLgK��q_lowE^S{yg���eL}d`bwE^/YEp/w�gE^7`rwEq�[oqS�Z`fw?e7`radgKeLg¡adg=c-adl N
n�adk�tE^ {r�³`bwEq�c7eL}mYEqª^7h9`bwEamlZn(am[on�YE}me7`fad^/g�[bq(\ie7amgElZn(^/gEl�`xeLg=`�amg�`bam\_qL� � w0aml�[bq(lbYE}�`radhI¬5gE^S{yg�eLl
��×NÕ Ó¥Ï Ø � ���=Ï � �=Î"Õ �0Ù ÏjÔ�Ø�Ù��¥×5Ô=� ×NÖ·� ¤ g�sEeL[o`bamn�Y0}®eL[(�?adh�`bwEq$n(am[on�YE}me7`fad^/g�{zeLl�¦�q([b^E��ad`�{yam}d}³[bq(`feLamg
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