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�F�����������d��k�v���l$�sghn y � ghr�no�up y i`gh�ub y bjr`psi`¡Ob0khkhb~v,aF¢�nu^`p y b$v y � ¢�kh¢�a�b�r}n£v¥¤<r`gwv#v¦n£l�§`gqkhgwv¦¢�b$v
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�����DÆ����`ÈsÆO����b�gqr}nu�op y i<{�b�r`b��;v¦n£l�§`gqkhg��0b y ¤<r`gqnob#b0khb�aFb0r}n�aFb0no^`p y v�®Yps�Ìgqr<{Dpsa�t`�ob$vuv¦gq§`khb
�Ìl�¡�ghb���«ofOnups¬Ob$vdb$¨°i©l�nogqpsr<v9vol$nogmv�®Yz}gqr`��b��Ëb${Dnugh¡Ob�§<psi`r y l��uzÂ{Dpxr y gqnoghpxr<v³±Yps����l�kqk¶kml��dv�²dpsr
lFt<l��unÌp�® no^`b�§<pxi`r y l$�ozO´FfOpxaFb#r`b��Bv�n�l$§`ghkqg���gqr`�F§<psi`r y l��uz(nob��ua�v,l$�ob�gqr}nu�op y i<{�b y l�r y
l�kqkhp���l�{Dpxr}nu�opsk�ghrÁno^`bjv�b�aFg «�r`px�oa » ¼ p�®Ãno^`b9§<psi`r y l��oz ­ nu^}i©v,{Dpx�o�ub${Dnogqr`�j¡Ob�khp�{Dgqn�z�l�r y
t`�ub$vov�i`�objpOvu{Dghkqkml�nughpxr<vI{�l�i<v�b y §}z(nu^`b�� l�kqk¥kwl��dv b0aFt`khp$zOb y ´#]�^`b�v¦n£l�§`gqkhg���b y ¡xl��ugml�nughpxr<l�k
®Yps�ua³iWkml�nughpxr<v#l$�ob�t`�ob~v¦b�r�nob y ®Yps�#¤<�£v¦n�l�r y v¦b~{Dpsr y px� y b�����l$khkÃkml��dvD­Ãl�r y �Ãb?tW�op$¡Ob�l�r
b��u�ops��b~v¦nogqa�l�nub,®Yps��nu^`bÌ¤<��v�n�ps� y b�� ��l�kqk7kwl!�I´�f psaFbÌr�i`aFb0�ogm{0l�k<nob$v�n�v�l$�obIno^`b0r1t`�ub$v¦b�r�nob y
��^`gw{�^�¡xl�kqg y l$nobÌnu^`bIaFb�no^Wp y vD´
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b�kqb�aFb�r�n
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�<b$v>aF¢0no^`p y b~v y �À¢�kq¢�aFb�r�n�v}¤<rWgmv�v�n�l�§Wghkhgwv¦¢�b~v%v¦psr�n¶l$t`t<l��ui`b$v>gqk}z9l�t`khi©v y �ÀiWr`b y ¢~{Db�r`r`gqbO­
khb0i`��§`i`n�¢�n�l$r}n y b¹t<l$khkhgqb���khb$v y ¢D¤Ë{Dgqb�r<{Db~v³r}iWaF¢��ogw¨°iWb$v y b�kwl�aF¢�nu^`p y b y b��ªl�kqb��o¬�ghr%­
¨Oi<l�r y {Db�kqkhbD«Ù{DgOb$v�nÃl�t`t`kqgm¨Oi`¢�b �/{�b��on£l�ghr©v tW�ops§Wkh_�aFb~v y b�kwlÌt`^}zWv¦gw¨°iWb�a�l$no^`¢�a	l�nogw¨°iWb¥b0n y b
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��l$nob�iW� y g �Ë¢��ub�r}nughb�kWb�n��1i`rWb ®Ypxr<{Dnughpsr y psr`rW¢�bO´·f g7psrÁr`psnubÌt<l$�Ì» i`r�b$v¦t<lx{Db y b �,ghkq§·b0�on�­
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#%$ � 8 &/( 8 *3, $ �.&/( 8 *=�>1�&�23( 8 "¹» 8 4 ±¯�°²
�ËlJa�¢�no^`p y bIv¦n£l�§`gqkhgmv�¢�b9vD� ¢${D�ogqnÃ{DpsaFa�b=
sno�upsi`¡Ob��!� 8 "�» 8 nub�k�¨Oi`b

#%$ �;8�&/(�8�*@? A
B	CED�F

G
B
$ � �H,��'* 4JIK$ML B & ��N (�8�*

O PRQ ST/UWV/XZY\[ZV^]_Y\`_abY
, $ �^&/(�8R*=�c1d&�2'(�8�"�»98�& ±¯�°²
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b�r�no�ub�khb��o¢~v¦g y i y b~v ¢~¨°i<l$nogqpsr<v y b ��i`khb���« �Ël$�s�£l�r`�xbFb�n y �ÀiWr`b#®Ypsr<{�noghpxr y b³t<b��unoi`�u§<l�nughpsr
I�$\L B & � N (�8�*�­Wl�¡Ob${ � N i`r�pst`¢��£l�nub�i`� y g �Ë¢��ub�r}nughb�k<kqghr`¢$l$gh�ubO´
µÌl�r©vôkqb#{0l y �ub y b$v�¢$¨Oi<l$noghpxr<v y b9�Ìl�¡}gqb��¦«ufOnopx¬Ob$v�ghr<{�psaFt`�ub$vov�gh§`kqb$vD­xk��ÀiWnoghkqgmvul�nogqpsr y b/kwl

aF¢�nu^`p y b�{�kmlsvuv¦gw¨°i`b y bi�ªl�khb0�o¬�ghr�{D�u¢�b y b�i`| n¦z�t<b$v y � ghr<v�n�l�§Wghkhgqno¢$vIr}iWaF¢��ogw¨°iWb$v^
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aFgq_��obÃb$v¦n y i`b l�i`|�nub��oaFb~v y bª{Dpsr�¡Ob${Dnughpsr ­sp�� y b$v�pOvo{�ghkhkwl�nughpsr©v t©l���lxv¦gqnob$vÃ{Dpsr�n�l$aFghr`b0r}n�kwl
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k�� i`nogqkhgwvol�nughpxr y b {Dpsi`tWkhb$v y �Àb$v�t<ls{�b$v¥t<psiW��kml/¡�ghnub$vov�bÌb�nÃkml/tW�ob$vuv¦ghpxrÁ¨°i`g<r`b9vul�nogwvÙ®Ypxr}nÃt<lsv �
kml9{Dpsr y ghnughpsr nqpsrutwvyxRz<­}nopxi`n�b�rFgqr}nu�op y iWgmvol$r}n v¦i��	vol$aFaFb�r�n y b y g �7i©v¦ghpxr�r}i`a�¢��ogw¨°i`bÃt<psi`�
{Dpx�o�ogq�sb���kqb$v�pOvu{Dghkqkml$noghpxr<vD­�b�n�b�r�t`�u¢$v¦b��u¡xl�r�n�nopsi~�opsi`�£vôkwl³{Dpxr<v¦gwv¦n£l�r<{Db ´·fOg%t<psiW�ÌkhbÌtW�ob�aFgqb��
t`�ups§`kq_�aFbO­sk¯�Ài`nughkqgmvol$nogqpsr y b$v�aF¢�nu^`p y b$v¶v�n�l�§Wghkhgwv¦¢�b~v¥b$v�n�r`¢${Db$vuvol$gh�ob ­°t<pxi`��khb y b�i`|�gh_�aFb ­�i`r
{�^`psgq|({Dpxr}¡Ob�r©l�§`kqb y b$vÌb$v¦t©ls{Db$v y � ¢�kh¢0aFb�r�n�v¥¤<r`gwvIv¦b��£l�ghn9v�i���vul�r�nIt·pxi`�#�u¢$v¦pxi y �ub�{Dpsr�¡ObD«
r<l$§`khb�a�b�r}n¶kqbÌt`�opx§`kh_0aFb#±Y¡Opsgq� � ���¯­ � cO���%b0n � �x���7t<l$�,b0|}b�a�t`khbs²£´ �¶b�t<b�r y l�r�n�­}kwl#t<pOvov�gh§`gqkhgqno¢
y � b�aFt`kqp�zOb0��khb~v,a ��aFb0v�b$v�t<ls{Db~v,t<psi`�Ikhb~v y g �Ë¢��ub�r�nob$v�¡xl��ogwl�§`kqb$v#±¯�ô� � ���³pxi��ª� � �ª�Ft<l��
b�|�b�aFt`kqbs²}®¯lx{Dghkqghnub�¢�r`px�oaF¢�a�b�r}nËkml�aFgmv�b¶b�r#pOb�iW¡}�ub�r}i`a�¢��ogw¨°i`b y b�kwlôaF¢0no^`p y b y �À¢0kh¢�aFb0rOn�v
¤<r`gwvD´

�<b$v,aF¢0no^`p y b~v,v�n�l�§Wghkhgwv¦¢�b~vôt<psiW�/k¯�À¢$¨Oi<l$noghpxr(l y ¡Ob${Dnughpsr�« y g �Ëi<v¦gqpsr1pxr}nª¢�no¢9ghr�no�op y i`ghnub$v
t<l$� k��upOps¬Wv%l�r y �,i`�s^Wb$v � �x���Ob�n%l$t`t<b�kh¢�b~v>f��Ì�	�.±�v�no�ob~l�aFkqghr`bD«¯i`t ��ghr y «��>b0no�op$¡O« �ªl$khb��u¬}g r7²£´
µ,b�tWi`gmv�­�i`r`b�kwl��u�sb�kqghnuno¢��£l�noiW�ob¶v�i`�>kqbÃv¦i$�ob�n�b$v�n�l$t`t<l��ui`b�t<pxi`��t`kqi<v¦gqb�i`��v7n�z�t<b$v y �À¢$¨Oi<l�nughpxr<v
y b¶no�£l�r<v�t<ps�on-
�kml�aF¢�nu^`p y b	���%f@±W�ªl�kqb��o¬�ghr}« �<b$lxv¦n¦«uf�¨Oi<l��ub$v�²<t<pxi`�>k¯�À¢$¨Oi<l$noghpxr y ��l y ¡Ob${Dnogqpsr}«
y g �7i©v¦ghpxr(±S¡Opxgh� � �s����­ � � ���Y² � �x���Ëb�n � �s���S²£­+� ���%fÁ±W�d��l y ghb0r}n�« �ªl�kqb��o¬�ghr�« �<b$lxv¦n�«of�¨Oi<l$�ob$v�² � c`�u�
t<psi`�Ik¯�À¢$¨Oi<l�nughpxr y b�kml y g �7i©v¦ghpxrÂl�¡Ob${Ii`r¹nob��uaFb y b³tW�op y i<{�noghpxr%­ y b~v a�¢�no^`p y b$v,{�psaj§`gº«
r<l$r}n y ��l$i`no�ub$v�aF¢�no^Wp y b$v�v�n�l�§Wghkhgwv¦¢�b~v t<pxi`��nu��l�gqnob��¶k¯�À¢$¨Oi<l�nughpxr y ��l y ¡Ob${Dnughpsr�« y g �Ëi<v¦gqpsr�l~¡Ob~{
i`rÁnob��uaFb y b9t`�op y i©{DnogqpsrÂ±Y¡Opsgq� � c ���%b0n � �s���Y²�pxi(l$khps�£v � �s���%b�n � �$c��¯´<µ#�ÀgqaFt<ps�on£l�r�nob$v�l$aF¢D«
khgqps�£l�nogqpsr<v¶v�i`�¶kmlÌv�n�l�§Wghkhgqno¢�pxr}n�¢0no¢ y ¢�¡Ob0khpstWt·¢0b$vD­$b�rj{�^`psgwv¦gmvuvol$r}nÃv¦iW�onopxi`nÃ{Dpsr�¡Ob�r<l$§`khb0aFb�r�n
khb~v t©l���l$aF_�nu�ob$v y bIv�n�l$§`ghkqgmvol$nogqpsr(± y ¢�t<b�r y b0r}n y b L B ²¶{Dpxr}nub�r}i©v y l$r<v�kmlÌ®Ypsr<{Dnughpxr y bdt·b0�¦«noiW�o§<l$noghpxr I 4 µ,b$v,b0|}nub�r<v¦gqpsr<v y bj{Db$v�aF¢�nu^`p y b$v�psr�nÌ¢�nu¢jl�t`t`kqgm¨Oi`¢�b$v�t<psi`�Ikwl³�o¢$v�pskqi`nogqpsry b$v�a�p y _�khb~v y bInoiW�o§`i`kqb�r<{Db � �s���¯­}b�n�b0r?t©l��onugm{DiWkhghb0� y i1n�z}t<b���,	� � �s���%b0n � �s����´

��r1{�bÌ¨Oi`g%{�psr<{Db0�or`bdkhb$v�¢$¨Oi<l$noghpxr<v y b#f nops¬Ob~vD­Okhb$v¶t`�ob0aFgh_��ub$v%¢�noi y b$v¥t<psiW�dv¦i`�uaFpsr�nob��
kml�{Dpxr y gqnoghpxr y b7k�l�§`i<v�¬xl~«mk��ob����0g�psr�nI¢�no¢jt`�opxt<pOv¦¢0b$v/t<l$�Ib�|}b0aFt`khb y l$r<v � �s����­ � �}�R��­ � � ���
b�n � ������´���l$�Fkml�v�i`ghnubO­¥tWkhi<v�ghb�i`�£v³no�£l�¡sl$i`|¿psr�nF¢�nu¢ y ¢�¡Ob�kqpst`tW¢$vD­¶v�psghn�b�r.l$aF¢�kqghps�£l�r�n³kwl
v¦n£l�§`gqkhgqno¢ y b1kml¹aF¢�no^Wp y bÂ±Y¡Opsgh�jt<l$�Fb�|�b�aFt`kqb � �$c��Ìt<psiW� y b$v³¢0kh¢�aFb0r}n£v y � ps� y �ob(¢�kqb�¡}¢x²�­
v¦pxghnÌb0r¹l�aF¢�kqghpx��l�r�ndk���l$r<l�kqz`v�b y � b��o�ub�i`��±Y¡Opsgq�,t<l$�Ib�|}b0aFt`khb � �s����t<psi`�Ik¯��l�r©l�khzWv¦b y �Àb��u�ob�i`�
y l$r<v³khb~v#r`ps�uaFb$v#i<v�i`b�khkqb$v�²£´ �ËlÂv�i`ghnub1r<l$noi`�ub�khkqb�l�¢�nu¢ y �À¢�nub�r y �ub�
¦kqb1vul�¡Opsgh��«S®¯l$gh�ub
��l$i`|
¢$¨Oi<l�nughpxr<v y bj�Ìl�¡}gqb��¦«ufOnups¬Ob$v�ghr<{�psaFt`�ub$vov�gh§`kqb$vD­`b0r�i`nughkqgmvol$r}ndkhb~v,ghr`�x�o¢ y ghb�r�n�v y ¢�¡Ob�khpxt`t`¢$v
t<psi`��kqb$v/¢~¨°i<l$nogqpsr<v y bÁfOnopx¬Ob$v/b�n9t<psi`��kqb$v/¢$¨Oi<l$noghpxr<v y �÷l y ¡Ob${�noghpxr}« y g �Ëi<v�ghpsr�±S¡Opsgq�It<l��
b�|�b�aFt`kqb � � ����­ � c ���¯­ � � ���%b�n � � �R�Y²�´
µ,b�t`iWgmv¶¨°iWb�km¨Oi`b$v�l�r`rW¢�b$vD­x§·b~l�i<{Dpxi`t y � b��Ëps�un�v>pxr}n¶¢�nu¢d{Dpsr<vuls{D�u¢$v#�ÌkmlÌ{DpxaFt`�u¢�^`b�r<v�ghpxr

y b$v,®Ypxr y b�aFb0r}n£vônu^`¢�ps�ugm¨Oi`b$v,b0n �Fk¯�Àps�ugh�xghr`b y b~v a�¢�no^`p y b$vÌv¦n£l�§`gqkhgwv¦¢�b$v�´7µdb�i`|¹l�tWt`�op�{�^`b$v
v¦pxr}nªl�tWt<l��ui`b$vd¨°i`gËpsr�n,iWr1{�b��on£l�ghrÁv�i<{�{D_$v.

lO² �Ël³tW�ob�aFgq_��ob l�t`t`�up�{�^Wb�{Dpxr<v¦gwv¦nob �J®¯l�gq�ob9khbIkhgqb�r�b�r}nu�ob9khb$v�aF¢0no^`p y b~v,v�n�l�§Wghkhgwv¦¢�b~v�b�n
kwlJaF¢0no^`p y b y bH�ªl�kqb��o¬�ghrÁl$t`t`khgw¨°iW¢�b � y b~vôb$v�t<ls{�b$v y �À¢0kh¢�aFb0r}n£vP¤©r`gmv�b�r`�ugm{�^`gmvÃl~¡Ob~{
y b~vô®Ypsr<{�noghpxr<vÌ§`i`kqkhb$vI±S§`iW§`§`khb#®Ypxr<{Dnughpsr©v�²�´)�BkmlJ¤<r y b$vIl�r`r`¢0b$vÌ�s��­�� gqb��o�ub � �.�R�Pb�nk�l$r`¬ � �0���·pxr}nÃ�ob�a	l���¨Oi`¢�kwl/�ob0kml�nughpxr³b�|�gmv�n�l$r}n¶b�r�no�ub,kwl ®Yps�ua³iWkml�nughpxr�¡sl$�ogwl�nogqpsr`rWb�khkqb
aFgq|}nub¶i`nogqkhgmvul�r�n�khb �(���Ì�7¢�kh¢0aFb�r�n � ���Wt·pxi`�¶khb�t`�ups§`kq_�aFb y bÌfOnopx¬Ob$v>b�n¶kqb$v>aF¢�nu^`p y b$v
v�n�l�§Wghkhgwv¦¢�b~v iWnoghkqgmvul�r�n y b$v/gqr}nub��ot<pskwl�nughpsr©v kqghr`¢~l�gh�ub$v y iÂa �0aFbIps� y �obFt<psiW��kmlFt`�ob~vÙ«
v�ghpsrÁb�n�kml�¡�ghnob~vov¦b ´`��l$�,kwl�v¦i`gqnobO­`t`kqi<v¦gqb�i`�£v�no��l�¡xl�iW|1v�psr�nÌl$t`t<l$�oi<v#±Y¡Opsgq� � �0���%b�n � ���
t<l$�,b0|}b�a�t`khbs²£­s�ob0a�l��£¨°i<l$r}nd¨Oi`bIkml�v�no�ugm{Dnub/¢~¨°i`gq¡xl�khb0r<{DbÌb�r�no�ubIkhb$v y b0i`|�l�tWt`�op�{�^`b$v



� �`�o¢ y ¢��ogw{��Ãl$khb�r�nogqr
t<lxvov�b?t©l���kmlÁ{Dpsr©v¦no�ui<{Dnughpsr y bj®Ypsr<{Dnughpxr<v#§`i`kqkhb$v�­>{�bF¨Oi`g�¢~¨°i`gq¡xl�i`n �1�ob�nu�opsiW¡Ob��Ikhb
t<l$��l$aF_�no�ub y b¹v¦n£l�§`gqkhgmvul�nughpsr�l�t`tW�opstW�ogh¢ ´��(l�gqr}nub�r<l�r�njkml¹¨°i`b~v¦nogqpsr¿b$v�nR
Ã{Dpsa�aFb�r�n
{�^`psgwv¦gq�,kwlJ§`iWkhkhb9pst`nugha�l$khb��9±Y¡Opsgh� � ��� ��t<pxi`�ÌkhgqaFghn£l�nughpsr y b$vô®Ypxr<{Dnogqpsr<vd§`i`khkqb$v�²£´<�ô¢�«
{Db0aFaFb�r}n0­si`r`bÌrWpsi`¡Ob�kqkhbÌg y ¢�bIl#¢0no¢It`�o¢~v¦b�r�no¢�bªt·pxi`�di`r`gh� y ¢D¤<rWghnogq¡Ob�aFb�rOn {Db$v y b�iW|
l$t`t`�op�{�^`b$v�b�rC{�l�kw{Di`kml$r}nÃkml#®Ypsr<{�noghpxr1§`iWkhkhbªpst`nugha�l$khbO´	�¶b�nonub#l$t`t`�up�{�^`b@lJ¢0no¢Ir`psaj«
aF¢0b,�ub$v¦g y i<l�k «S®Y�ub�bd§`i`§`§`kqbj± � �x���¯­ � �x���¯­ � ���R�¯­ � �x���¯­ � ��c��¯­ � �s���¯­ � �s���¯­ � �x���¯­ � �x���Ëb�n � �0���>²£´
��khkqb³�ub�r y t<pOvov�gh§`kqbFi`r`b�§<lsv�b y b y ¢0�ogh¡xl$noghpxr�t<pxi`��khb$vÌaF¢0no^`p y b~v/v�n�l$§`ghkqgmv¦¢0b$vIl~¡Ob~{
y bª§·pxr`r`b$v�tW�opstW�ogh¢0no¢$v¶b�n y b~v�{Dpxr<{Db�t`n£v¥kwl��o�xb�aFb�r�n¶lx{�{Db�t`nu¢$v¥t<b�r y l�r�n�vul�{Dpsr<v�no�ui<{�«
nughpsr ´ ���Àg y ¢�b�t`�ughr<{Dgqt<l�kqb#b$v�n y �÷l�non£ls¨Oi`b��Ikhb�tW�ops§Wkh_�aFbIpx�ogh�xghr<l$k¶t<l��IkmljaF¢�no^Wp y b y b�ªl�kqb��o¬�ghr v¦iW� y b$vÌb$v�t<ls{�b$v y � ¢�kh¢0aFb�r�n�v¥¤<r`gwv/t<pskqz}rW¸saFgwl�i`|¹v�ghaFt`kqb$v�b�n�v�n�l�r y l�� y vD­
b�n y ��l$aF¢�khgqps�ub��³k¯��l$t`t`�op$|�gha�l$nogqpsr�b�r {Dps�u�ogh�xb$l�r�nFkqb$v y ¢D¤Ë{Dgqb�r<{Db~v y b v¦n£l�§`gqkhgqno¢O­¶b�r
b�rW�ogm{�^`gwvovol$r}nIkqb$v/b$v�t<ls{�b$v#t<l�� y b$v/�ub$v¦g y i<l�k «S®Y�ub�bF§`iW§`§`khb~v³±S§Wi`khkqb$v/�u¢$v¦g y i`b�kqkhb$v�²�´ �Ël
aF¢0no^`p y b�t<b�i`n	l�i<vuv¦g ��no�ub�ghr�nob��ut`�o¢�nu¢�bÁ{Dpsa�aFbFk��÷l�t`tWkhgm{0l�nogqpsr y b(kwl¾aF¢0no^`p y b y b�ªl�kqb��o¬�ghrjv�i`� y b$v�b$v¦t<lx{Db$v y � ¢�kh¢�a�b�rOn�v7¤<r`gwv tWkhi<v�kml$�o�xb$vD­�l�¡Ob${ y b$v¥t<pskqz}rW¸saFb$vPv¦n�l$r}«
y l$� y v¶t`khi©v¥khb~v �ub$v¦g y i<l$kº«Y®Y�ob�bd§`i`§`§Wkhb$v�´}µªl�r<v � �.�R�<b�n � �s���<kml9v¦no�£l�nu¢��sgqbÌlI¢�no¢daFgmv�b�b�r
pOb�iW¡}�ub,r�i`aF¢��ugm¨Oi`b�ajb�r�n%b�n y ¢�r`pxaFaF¢�bÃaF¢�no^Wp y b y �À¢0kh¢�aFb0r}nuv7¤<r`gmv � y b0i`|�r`gh¡Ob~l�i`|
±Yn �Ãp�«¯khb�¡Ob0k·¤<r`gqnob9b�khb�a�b�rOn�aFb0no^`p y ²£´`µ,b~v,�o¢$v�i`khn£l�n£vôr�i`aF¢��ugm¨Oi`b$vÃ{Dpsr�¡xl�ghr©{�l�r�n�v�psr�n
¢�nu¢,px§`nob0r}i<v�­}b�n {Dpsr�¤<�oaFb0r}n¶¨Oi`bIl�¡Ob${�kml 
¦§<pxr`r`bI§`i`kqkhb
�£­Okml#v�n�l$§`ghkqghno¢db$v�n��ob0no�opxi`¡O¢�bO´
�¶b�t<b�r y l�r�n�­<k�� i`nogqkhgmvul�nughpsr y � i`r`b9aF¢�no^Wp y b9v¦n�l$§`ghkqgmv�¢�bF±¯l�i(t`�ub�aFghb0��r`gq¡Ob$l�i7²¶b~v¦nÌb�r�«
{Dpx�objr`¢${Db~vovol$gh�ub�t·pxi`��v�psr l�t`tWkhgm{0l�nogqpsr%­ {DbF¨Oi`g�tW�op$¡Op�¨°iWb³i`r {Dpx�`n y bF{0l�km{�i`k�t`kqi<v
gqaFt<ps�on£l�r�n�¨Oi%�Àb0r?iWnoghkqgmvul�r�n�i`r`bIaF¢0no^`p y b v¦n�l$§`ghkqgmv�¢�bI{Dkwlsvov�gm¨Oi`bO­ �³¨Oi<l�kqghnu¢Ì¢��Ol$khbO´

§7²�µ,bI®¯l�
Dpxr(l$khnob0�or<l$nogh¡Ob ­}i`r`b y b�i`|�gh_0aFbÌl$t`t`�up�{�^`bjl�¢�nu¢/gqr}nu�op y iWghnob9�o¢${�b�aFajb�rOn¶t<l���,iW�s^`b$v � cO���Pt·pxi`��{�psr<v�no�oiWgh�ob y b$vÌaF¢�no^Wp y b$vdv¦n�l$§`ghkqgmv�¢�b$vD­ l�t`t<b�kq¢�b$v,aF¢0no^`p y b~v,¡xl~«
�ugml�nughpxr`r`b�kqkhb$v�a³iWkhnogq¢${o^`b�k kqb$v,±Y¡sl$�ogwl�nogqpsr<l$k�aji`khnugmvo{0l�khbªaFb�no^Wp y ²�´ �ËlFt`^`ghkqpOv�pst`^`gqb y b
kwl¾aF¢0no^`p y b�b$v�n y g �Ë¢��ob0r}nub y b1kml(t`�ub�aFgh_0�obO´���kÌv���l$�sghn y bC{Dps�u�ogh�xb��jkhbF®¯l�gqnF¨Oi`b1kwl
aF¢0no^`p y b y bH�ªl�kqb��o¬�ghr	v¦i`� y b9v¦gqaFt`khb~v¥b$v�t<ls{Db~v y �À¢�kq¢�aFb�r�n�v>¤<rWgmv�t<pskqz}r`¸xaFgml$i`|Fb$v�n
gqr<l y ¢~¨°i<l$nob�t<psi`�j�o¢~v¦psi y �obÁr}i`a�¢��ogw¨°i`b0a³b�r}nIt`kqi<v¦gqb�i`�£v/t`�ups§`kq_�aFb$vIt`��l$nogm¨Oi`b$v�­�b�r
t<l$�onugm{Di`kqghb��0­s¨Oi<l$r y {�b�i`|O«�{DgW{DpxaFt<ps�onub�r�n y b�¤<r`b~v ¢~{�^`b0khkhb~v>¨Oi`g`r`bdv�psr�n¶t<lsv¶�o¢$v�pskhiWb$v
b�r ��l�gwv¦pxr y b$v y gqaFb�r<v�ghpxr<v y b$v/¢0kh¢�aFb0r}n£v,{DpxaFt<pOvul�r�n#khbja�l$ghkhkwl��xbO´ ���Àg y ¢�bjt`�ogqr<{Dg «
t<l$khb�{Dpsr©v¦gmv�nob ��v¦i`t`t<p v¦b��j¨Oi`b�khb~vª¤©r`b$vÌ¢${�^`b�khkqb$v y psgq¡Ob�r}nl��no�ub³t`�ugmv�b$vÌb�rÂ{�psaFt`nubO­
t<psiW��¨Oi`b³kwl1v�pskhiWnoghpxrÂ{0l�km{�i`kh¢�bjv�i`�#kqb$vÌ�s�£l�r y b~v/¢${�^`b�kqkhb$vI±Sn£l�ghkqkhb y b~v/¢�kq¢�aFb�r�n�v y i
a�l$ghkqkml��xbs²�v�psghnd{�psr<v�gmv¦n£l�r�nobÌb0n�v¦n£l�§`kqbO´-�Ël�t`�up�{D¢ y i`�ub y bÌa�gmv¦bdb�rFpOb0i`¡}�ub y bIkmlIaF¢D«
nu^`p y b#¡xl$�ogml$nogqpsr`r`b0khkhbIaji`khnugh¢${�^`b�khk bdb$v¦n y ¢${DpxaFt<pOv�¢�bÌb�r y b�i`|�¢�n£l�t<b$v^
<kml#t`�ub�aFgq_��ob
b$v�n�r`pxr}«¯r}i`a�¢��ogw¨°i`b�b0n y ¢${�psaFt<pOv�bÌkhbdt`�ups§`kq_�aFb�b�r y b�i`|�v¦psi©vÙ«¯t`�opx§`kh_�a�b$vD´%�<bIt`�ob�«
aFgqb��Ã{Dpsr©v¦gmv�nob ���o¢$v�psi y �ub#kqb$v¥¤<r`b$v�¢~{�^`b0khkhb~v b0r?®Ypsr©{Dnogqpsr y b$v��x��l�r y b$vD´ �<b#�u¢$v¦iWkhn�l$n
b$v�n#gqr}nu�op y i`gqn y l$r<v#khb y b�i`|�gh_�a�b#t`�ups§`kq_�aFbO­7�u¢$v¦iWkhn�l$r}n9b�rÂi`r�t`�ups§`kq_�aFb�aFp y gº¤<¢O­
v�psi`¡Ob�r�n y ¢0r`psaFa�¢#v�i`§`�x�og y «�vu{�l�kqbFaFp y b�kÃ±Sa�p y _�khb y �À¢~{�^`b0khkhb y bjv¦pxi<vÙ«¯a�l$ghkhkqbs²�­Ë¨Oi`g
{Dpxr}nughb�r�nÃv¦b�iWkhb�aFb0r}n y bÌ�s�upOvov�b$v�¢${�^`b�kqkhb$v�´ �Ël y b�i`|�gh_�aFbÃb�n y b��or`gq_��obd¢�n£l�t<b9{Dpsr<v�gmv�nob
v�ghaFt`kqb�ajb�r}n ��l�t`t`kqgm¨Oi`b��jkml�a�¢�no^`p y b y bK�ªl�kqb��o¬�ghr¿t<pxi`��khb1tW�ops§Wkh_�aFb�aFp y gº¤<¢O´
�¶pxaFaFbÌkqb$v ¤©r`b$v,¢${�^`b�kqkhb$v¶psr�nÌ¢�nu¢#�ob0nogh�u¢�b$v�­`r<l�nui`�ob�kqkhb�a�b�r}nÃkmljv¦pxkhi`nughpsr(b~v¦nIv�n�l�§Wkhb
b�n {Dpsr<v�gmv�n�l�r�nob ´s��khi©v¦ghb0i`��v�l$t`t`�up�|�gha	l�nogqpsr<v%t`�£l�nogw¨°iWb$v y l$r<v�kml,t`�up�{D¢ y iW�ob y b�kwl,aF¢D«
nu^`p y b#¡xl$�ogml$nogqpsr`r`b0khkhbIaji`khnugh¢${o^Wb�k khbdv¦pxr}ndt<pOvuv¦gh§Wkhb$v�­·t<b��uaFb�non£l�r�n�v�psr1g y b�r�nog ¤Ë{�l�nughpxr
� y b$v³a�¢�no^`p y b$v�v¦n£l�§`gqkhgmv�¢�b$v#b�njb�rÊt<l��unogm{�i`khgqb���­Pl�i`|��ob~v¦g y i<l�k «S®Y�ub�b�§`i`§`§`kqb$v�±S¡Opsgq�
¤<�xi`�obj�It<psi`�di`r(v�psaFa	l�gh�ub y bIkmljv¦gqnoi<l$noghpxr%´º²
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�,psnu�ob¹ps§��ob${�nogº® y l$r<v1{�b�nu��l�¡xl�ghkªb$v¦n y b y ¢�¡Ob�khpxt`t<b�� y b~v	a�¢�no^`p y b$v y � ¢�kh¢�a�b�r}n£v/¤`«
r`gwv�v¦n�l$§`ghkqgmv�¢�b$v�t<psi`�dkhb~v�¢$¨°i©l�nogqpsr<v y b9�Ìl�¡�ghb���«ofOnups¬Ob$v¶ghr<{�psaFt`�ub$vov�gh§`kqb$vD­ vol�nugmv�®¯l�gmvul�r�nÌl$i`|
{Dpxr y ghnughpxr<v>l$i`|IkhgqaFghnub$v`¢$¨°iWgh¡xl�kqb�r}nub$v�±Skqpsgwv y b�t<l$�opxgS²%gqaFt<pOv¦¢0b$v7v�i`��i`r`bÃt<l��unogqb y i�{Dpxr}nupsi`�
y i y psa	l�ghrWbO´<�>psiW�/k¯�À¢�kwl�§<ps�£l�nughpsr y b$vÌaF¢�no^Wp y b$vdv¦n�l$§`ghkqgmv�¢�b$vD­Ël�gqr<v¦g ¨°i`b y b$vÌt<l��£l�aF_�nu�ob$v
y b�v¦n£l�§`gqkhgmvul�nughpsr ­7psr�v��Àb$v�nIl�tWt`i`zO¢jt`�ogqr<{Dght©l�khb0aFb�rOndv¦iW�#k��÷l�r<l$khzWv¦b y � b��o�ub�i`�0­7vul�r<vIt<lsvuv¦b��
t<l$�,kqb$v y b�i`|	l�t`t`�up�{�^Wb$v y ¢${D�ogqnob$vÃl�i`t©l���l�¡xl�r�n�´ �Ël���l�gwv¦pxr1b$v�n�­ y � i`r`bIt<l��un�­`kqb#{�ps�`n�¢�kqb�¡�¢
y bÌkwl/aFgwv¦b�b�r�pOb�i`¡��ob y bªk���l$t`t`�up�{�^`bdt<l$���ob$v�g y i<l$kº«Y®Y�ob�bd§`i`§W§`khbO­Ob�n y ��l$i`no�ubÌt<l$�on�khb~v y g �j«
{Di`kqno¢$v�nu^`¢�ps�ugm¨Oi`b$v¶t·pxi`��¢�nub�r y �ubÌkmlIaF¢�no^Wp y b,¡xl$�ogml$nogqpsr`r`b0khkhbdaji`khnugh¢${o^`b0khk b�l$i`|F¢$¨Oi<l�nughpxr<v
y b9�Ìl�¡�ghb���«ofOnups¬Ob$v�´

�<b$vÌkhpxgmv y b�t©l��opxgÃv¦psr�n y b$vÌ{�psr y gqnogqpsr<vIl�iW|1khgqaFghnub$v�¢$¨Oi`gh¡xl$khb�r�nob$v�gha�t·p v¦¢�b~v,v�i`�Ii`r`b
v¦iW�¦®¯ls{�b��o¢��xi`khgq_��obIghr�no�up y i`gqnob �Fk¯�Àghr�no¢0�oghb0i`� y i y psa�l$ghr`bO­<l�z�l$r}nÌt<pxi`�Ips§��ob�nugº® y b@v¦gqa³i`kqb��
k�� ghr&M©i`b�r<{Db y bjkmlFt<l��upsgª±Skhgwvov�b�psiÂ�ui`�si`b0i<v¦bs² v¦i`�Ik¯�À¢${Dpxi`khb0aFb�rOn�´ ��� ghr�n ���ub�nÌb$v�n y b³�ub�nogq�ob��
y i y psa�l$ghr`b y i�{�l�kw{Di`kÃi`r`b1t©l��onughb y bÁkml({Dpxi<{�^Wb1khgqaFghnubjl�gqr<v¦gª¨°iWb?kqb$v#�oiW�spOv�ghnu¢$vD­Ãl~¤<r
y b y gha�ghr�i`b���khb¹{�ps�`n y i�{0l�km{�i`k�´Ãµ,b¹r`psi`¡Ob0khkhb~v³khpxgmv y b¹t<l$�opsg�± y � ps� y �ob��¹b�n��°²�t<psi`�
y b$v y psa	l�ghrWb$v¥kqgmvov�b$v�b�n��ui`�siWb�i`|jpsr�n�¢�no¢ y ¢�¡Ob�kqpst`tW¢�b$v�b�n�l$r<l�kqz`v�¢�b$v¶�o¢${Db0aFa³b0r}n�t<psi`��kqb$v
¢$¨Oi<l�nughpxr<v y bÌfOnopx¬Ob$v � ���`b�n �Ìl�¡}gqb��¦«ufOnopx¬Ob$v%ghr<{DpxaFt`�ub$vov�gh§`kqb$v � ��� � ����­ � � �¯­ � c��`b0n � ����­ �Ìt<l$�onogq�
y � i`r`b�aF¢�nu^`p y b y b y ¢~{DpsaFt<p v¦ghnughpxr y b y psa	l�ghrWbFpsi�b�r�i`nughkhgwvol$r}n y b$v y ¢�¡Ob0khpstWt·b0aFb�r�n�v
lsv�z}a�t`nopxnogm¨Oi`b$v#� y b�i`|j¢${�^`b�khkqb$vD´ �<b$v¶khpsgwv y bªt<l��upsg y �Àps� y �ob@�,b�nÃ��v¦pxr}n {Dpsr©v¦no�ui`ghnub$v y l�r<v
khb {�l y �ubÃ{Dpsr�nogqr}iÌb0n%t`�ogwv¦b$v7b�r9{DpxaFt`nub y b�®¯l�
DpsrI®¯l�gh§Wkhb y l$r<v%kml¥®Yps�ua³iWkml�nughpxr,¡xl��ugml$noghpxr`r`b�kqkhbO´
�<b�i`�¶gqaFt`kh¢0a³b�r�n�l$nogqpsr y l�r©v¥khbd{0l y �ub y gmvu{D�ob�nPt<l��Ãk���l$t`t`�up�{�^`bd{�kmlsvuv¦gw¨°i`b y b<�ªl�kqb��o¬�ghrjv��Àb$v�n
^`b�iW�ono¢0b � y b~v>ghr<v�n�l$§`ghkqghno¢~v7r}i`a�¢��ogw¨°i`b~v7v¦iW��khbÃ§·px� y ±�v�b�a³§Wkml�§Wkhb$v �Ì{�b�khkqb$v7�ob�nu�opxi`¡}¢0b$v y l�r<v� cW� �Y²�b�r1�£l�gwv¦psr y �Ài`r(a�l$r<¨Oi`b y bj{Dpsr�no�u¸skqb y b�k¯�Àb��u�ob�i`� y l�r<v,kwl³r`px�oaFbj» ¼ y i(§<px� y ´ �<b
a�l$r<¨°iWb y bdv�n�l�§Wghkhgqno¢dv�i`��khb�§<px� y nob�r y l�r�n �Iv�b�t`�opxt<l��xb��Ãl�i<vuv¦g �Ìk��Àgqr}nu¢��ogqb�i`� y i y psa�l$ghr`bO­



� �`�o¢ y ¢��ogw{��Ãl$khb�r�nogqr
k�� ¢�kml$§<ps��l$nogqpsr y �ÀiWr`bÌaF¢�nu^`p y bIv�n�l$§`ghkqgmv¦¢0bIvD� b$v¦n�aFpxr}nu�o¢�bdb$vuv¦b�r�nogqb�khkqbO´Oµ,pxr<{s­`t<psi`�d�o¢0n�l�§Wkhgh�
kml�v�n�l�§Wghkhgqno¢ y bjkml�v¦pxkhi`nughpsr¹b�r¹t`�o¢~v¦b��u¡sl$r}n9vul1{Dpxr<v¦gwv¦n�l$r<{DbO­%i`rWb³aF¢0no^`p y b�v¦n£l�§`gqkhgwv¦¢�b�b$v�n
t`�u¢$v¦b�r�no¢0bO­D§<lxv¦¢�bÃv�i`�>kwl�aF¢�nu^`p y b y bÃv�n�l�§Wghkhgwvol$noghpxrIt`�opxt·p v¦¢�b y l�r<v��`��l�r©{�l�b�n�l�k¯´ � �$c���­�a	l�gmv
b�rCl��opsi`n£l�r�n y b9r`psi`¡Ob0khkhb~v�{Dpsr�no�ugh§`i`nughpxr<v,v�i`�dkhb#§<px� y(y i y psa�l$ghr`b9b�ndb�r y ¢�¤<r`gmvuvol$r}n y b
®¯l�
�psr(lxv¦nui<{Dghb0i<v¦bÌkqb$v�t<l$��l�a�_�no�ub$v y b9v�n�l�§Wghkhgwvol$noghpxr%´
µÌl�r©v>kml�t`�ob0aFgh_��ub�v�b${DnughpsrIpxr�t`�o¢$v�b�r�nob¶khb$v7a�¢�no^`p y b$v%v¦n£l�§`gqkhgmv�¢�b$v7t<psiW� y b�i`| y g �Ë¢��ub�r}n£v

n�z}t<b$v y bjkhpxgmv y bjt<l��upsg¯´ ���÷l�r<l$khzWv¦b y �Àb0�o�ob0i`� y b$vÌaF¢0no^`p y b~v,b$v¦nÌ®¯l$ghnob y l$r<v/kwl	nu�opxgmv¦gq_�aFb
v¦b~{Dnogqpsr(t<psi`�9khb�t`�ups§`kq_�aFb9khghrW¢$l��ugmv¦¢ ´ �,r`b��£l�t`g y b�t`�o¢~v¦b�r�n�l$noghpxrÂ{�psr<{Db0�or<l$r}nIkhb~vÌlsv�t·b~{Dn�v
r�i`aF¢��ugm¨Oi`b$v·iWnoghkqgmv�¢$v b~v¦n%®¯l�ghnub y l�r©v>kmlÌ¨Oi<l$no�ogq_�aFbÃv¦b~{Dnogqpsr%´ �ËlIv¦b~{Dnogqpsrjv¦iWgh¡xl�r�nobÃb$v¦n¶{�psr<vul~«
{D�u¢�b �?kwl?¡xl�kqg y l$noghpxr y b$v/aF¢0no^`p y b~vÌv¦n£l�§`gqkhgmv�¢�b$vIv¦iW� y b$vÌt`�ups§`kq_�aFb$v y �Àgqr}nu¢�� ��nªt`��l$nogm¨Oi`bO­
b�r�aFpxr}nu��l�r�nIkml1r`¢~{Db$vov�ghnu¢ y b�khb�iW�#i`nughkhgwvol$noghpxr%´ ��r}¤©r%­�khb$v9{Dpsr©{Dkhi<v�ghpxr<v#b�n�khb~v/t<b���v�t<b${�«
nogq¡Ob$v�v�psr�n�t`�o¢~v¦b�r�no¢�b~v y l$r<vôkwl y b��ur`gh_��ubIv¦b~{Dnogqpsr%´	�¶b/nu��l�¡xl�gqk�l@®¯l$ghn�t<l$�onogqb y iÁ��l�tWt·px�on y b
�ob~{�^`b0��{�^`bÌ���Ì�d� � � �.���¯´
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�<b$v�t`�opx§`kh_�a�b$v�{Dpxr<v¦g y ¢��u¢$v y l�r<vd{DbIno�£l~¡xl$ghkPv¦psr�n y ¢D¤<r`gwv y l�r©v,i`r y psa�l$ghr`b ���������

§<ps�ur`¢O­
� ����&��d&�l~¡Ob~{%��volÌ®Y�opxr}nugh_��ub�t·pxkhz��spxr<l�kqb,pxiFt<pskhz�¢ y �£l�kqbO´�jdrF{�^`pxgmv¦gqn�i`r`b�®¯l$aFghkqkhb
y b9t<l��unoghnughpxrKf�8#�u¢��si`kqgh_��ub y b �Ht<l$� y b$v,¢0kh¢�aFb0r}n£v¥no�ugml$r`�si`kwl�gq�ob$vI±Snu¢�no�£l�_ y �ub#b�r������R*Ãpsi
¨Oi<l y �£l�r`�xi`kml$gh�ub$v/±Y^`b�|Wl�_ y �ob$v�b�r ��� � * {Dpsr©v¦no�ui`ghnub y bÌ®¯l�
Dpxr({Dpxr}®Yps�uaFbj±Sk�� ghr�nob��£v¦b${�noghpxr y b$v
¢�kq¢�aFb�r�n�v y b f�8�v�psr�n�­%v�psgqnÌi`r`b@l�� �0nob�± ®¯lx{Db#b0r���� � ²�­Ëv¦psgqnÌi`r(t<psgqr}n@±�l��5��nob�b0r!��� � ²�­ v¦psgqn
¡�g y bs²£­ y b#®¯l�
Dpxr �?{�b�¨Oi`b�k�� i`r`ghpxr y b~v,¢�kh¢0aFb�r�n�v�e " fg8#�ob�tW�op y i`gwv¦b �I´7�Pl��#".8 $ �b*�psrr`pxnob�k�� b�r<v¦b0a³§`kqb y b$v�l$� ��nub$v y bFkwl1t<l��unoghnughpxr fg81l$t`t<l$�onob0r<l�r�n �1kwl?®Y�opxr}nugh_��ub �¿b�n9t<l��f%$8 $ �b*Ìk�� b�r<v�b�a³§Wkhb y b$vI¢�kh¢�a�b�r}n£v y b f�8�l~z�l$r}n9l$i�a�psghr©v iWr`bFl$� ��nub�l�tWt<l��unob�r<l$r}n � ��´µ,g �7¢0�ob�r�nob$vP{Dpsaj§`ghr©l�gmv�psr<v y b�no�ugml�rW�skhb~v b0n y bª¨°i<l y ��l$r`�skqb$v�b�r y b�i`| y ghaFb0r<v¦gqpsr<v>t<b�iW¡Ob�r}n��nu�obIi`nogqkhgwv¦¢�b$v�b�n�kwl�¨°i©lsv¦gqi`r`g ®Yps�oa�ghno¢dr%� b$v¦n�t<lxv,v�i`t`t<pOv�¢�bO´
µ,b¥®¯l�
Dpsr@{Dkmlxvov�gm¨Oi`bO­Dpxr#r`pxnob¶t<l$�'&)( $+* *�­,&)- $.* *<b0n%t<l��¶»0/ $+* *�­ �0132s­�khb~v7b$v¦t<lx{Db$v y b

�<b�§<b$v��si`bÌb0nôf ps§<pskqb�¡�a³iWr`gmv y i³t`�up y i`gqn�vo{0l�kml$gh�ub $54 *54�6 7#b�n $ 4 * / 6 7�b�nÃv¦b~v rWps�oa�b$v�lsvuv¦p�{Dgq¢�b$v8 4 8 4�6 7<­ 8 4 8 - 6 7?b0n 8 4 8 / 6 7?p�� * b~v¦nÌi`r(pxi`¡Ob��un y b7� psi y b#kwlJ®Y�opxr}nugh_��ubH��±S¡Opsgq� � �R�Y²�´Ë��l��&)(4 $.* *Ipxr½r`pxnobFkqb$v/®Ypsr<{�noghpxr<v�l�tWt<l��unob�r<l$r}n �9&)( $.* * y b�aFp$zOb�rWr`b�r}iWkhkhb	v¦i`� * b�n9t<l��»0/4 $+* *�kqb$v ®Ypxr<{Dnughpsr©v�l�t<l$�onob0r<l�r�n �J»:/ $.* *Ãv���l�rWr}i`kwl�r�n�v�i`��kqbÌ§<ps� y � 4 �<b$vÃv¦b�a�gº«¯r`ps�uaFb$vy b#»:/ $.* *Ãv�psr�n�r`psnu¢�b$v¶t<l��#; 4 ; / 6 7jb�n�k¯�Àb$v�t<ls{�b y b,®Ypxr<{Dnogqpsr<v�{�psr�noghr�i`b$vÃv¦i`�g� t©l���< 4 $ �%* 4�>pxi`�Áv¦gha�t`khg ¤<b���­�psr.psaFb0nono�£l�k�� ghr y b�| * ¨Oi<l�r y * � �+b�n�k�� ghr y b0| 1�¨Oi<l�r y pxr ®Yb��£l
�o¢�®Y¢��ob�r©{DbIl�iW|Fr`ps�uaFb$v y l�r<v�&)(ôpxi9&)(4 ´
��l��dkmljv¦iWghnob ­=<�&>< / &><@?/&>< ¼ &>< ( & 4_4 4 y ¢�r`pxnob�r�n�khb~v y gq¡Ob���v�b$v�{Dpxr<v¦n£l�r�nob$v�ghr y ¢�t<b�r y l$r}nub$vy b$v�t`�upst`�ugh¢�nu¢$v�t`^�z`v�gm¨Oi`b$v y b$v�¢$¨Oi<l�nughpxr<vD­<l$ghr<v�g�¨Oi`b y i y gml�a�_�no�ub y b9k�� ¢�kh¢�a�bDr�n�e "Kf�8

±SrWpsno¢ L B ²¶b�n y i y gwl�aF_0no�ob y bIk���l$� ��nubBA "9".8³±Yr`psnu¢ LDC ²£´<�>psiW�Ìv�ghaFt`kqgº¤<b0��­spxr(l y pst`nub���lkml#rWpsn�l$nogqpsr(v�i`gh¡xl$r}nub=

EGF $ e:* �IH I F $ e:*;&�v¦g e b$v¦n�i`r�nu�ogml$r`�skqbIpsi1iWr?nu¢�no�£l�_ y �obO­J F $ e:*;&�v¦g e b$v¦n�i`rÁ¨Oi<l y ��l�rW�skhb9psi�i`rÁ^`b�|Wl�_ y �ubO­

l�¡Ob${�KL1c1�i`r�b�r�nogqb���­�p�� I F $ e:*Ãb�n J F $ e:*Ãv�psr�n y ¢�¤<r`ghb~v y bÌ®¯l�
�psr1i©v¦i`b�kqkhbO´
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µÌl�r©v�{Db�nonubIv¦b~{Dnogqpsr%­OghkËv���l��xghn y bªt`�o¢$v�b�r�nob��¶i`r`bªaF¢�no^Wp y b y �À¢�kq¢�aFb�r�n�v7¤<r`gwv�v¦n£l�§`gqkhgwv¦¢�bO­
t<psi`��kqb$v¥¢~¨°i<l$nogqpsr<v y b9�Ìl�¡}gqb��¦«ufOnopx¬Ob$v>gqr<{Dpsa�t`�ob$vuv¦gq§`khb$vPl~¡Ob~{ y b~v�{Dpsr y ghnogqpsr<vÃl�i`|�khgha�ghnob0v
¢$¨Oi`gh¡xl$khb�r�nob$v y ¢�¡Ob0khpstWt`¢�b$v y l�r©v � ����­%l�¤<r y bFv�ghaji`khb0� y b$vÌ¢${Dpxi`khb�a�b�r}n£v�ghr<{�psaFt`�ub$vov�gh§`kqb$v
v¦iW� y b$v y psa�l$ghr`b~v,�oi`�xi`b�i`|Ë´��>psiW�#v�ghaFtWkhgº¤©b���kmlFt`�u¢$v¦b�r�n�l$nogqpsr%­7rWpsi<vÌ¤<|}pxr<v/kqb y psa	l�ghrWb� l�z�l�r�nª{DpsaFa�bô®Y�upsr�nogh_0�ob��:� � ¼�� � ( &·p��1r`pxi<v,gqaFt<pOv¦pxr<v�khb$v�{Dpxr y gqnoghpxr<vdl�i`|Ákhgha�ghnob0v¢$¨Oi`gh¡xl$khb�r�nob$vÃv¦i`� � ( b�n y b$v�{Dpsr y ghnughpsr©v y b9µ,gq�ogw{�^`kqb�n¶^`psa�ps�s_0r`b$v�v¦iW�<� ¼ ´ �<b y psa�l$ghr`b �b$v�n y ¢D¤<rWg�b�r¹{DpOpx� y pxr`r`¢�b$v9{�l��uno¢$v�ghb�rWr`b$v�r`psnu¢�b$v�� � $�� ¼ & � ( *db�nÌt<l$� $�� &	� *�pxr�r`pxnob�kqb$v¡Ob${Dnub�i`�£v¥n�l$r`�sb0r}n�b�n�rWps�oa	l�k � � ( ´
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�<b$v7¢$¨Oi<l�nughpxr<v y bÃ�Ìl�¡}gqb��¦«ufOnups¬Ob$v`ghr©{DpsaFtW�ob$vuv¦gh§Wkhb$v`khgqr`¢$l$�ogmv�¢�b$v<v¦n£l�nughpsrWr<l�gq�ob$v�v¦pxr}n y pxr}«
r`¢�b~v�t<l�� 5

687 $�9;: *4<�, �>= 9 4 � $?: *3? 9A@ � B y l$r<v%��&9 4C: � 1 y l$r<v%��&: � D EGF0H<� ¼ & ±Yc}²
p��
«Fkwl/®Ypsr<{Dnughpxr?¡Ob~{Dnopx�oghb0khkhb :H$ � * � $ �JI $ � *;&/�LK $ � * *¶b$v�n�khb9{�^<l�aFt y bI¡�ghnob~vov¦b ­
«Fkwl/®Ypsr<{Dnughpxr1vu{�l�kwl�gq�ob @�$ � *¶b$v�n�kml#t`�ub$vov�ghpsrÁv�n�l�nugm¨Oi`bO­
«Fkwl/®Ypsr<{Dnughpxr?¡Ob~{Dnopx�oghb0khkhb�B $ � *=� $ �MI $ � *+&/�NK $ � *Z*	"�&�( $ �%* � b$v�n�kml�v¦pxi`��{�b y pxr`r`¢�bO­
«FkwlC®Ypxr<{Dnogqpsr�¡Ob${Dnups�ughb�kqkhb;< $ � *H� $ # ¼ $ � *;& # ( $ � * *7"�» ¼ $ �%* �PO &)- $ �%* � b$v¦n�i`r{�^<l�a�t y bI¡}gqnob$vuv¦b�� y gq¡Ob��o�xb�r<{Dbdr}iWkhkhb y psr`rW¢�bO­



��� �`�o¢ y ¢��ogw{��Ãl$khb�r�nogqr
«Fkwl/®Ypsr<{Dnughpxr1vu{�l�kwl�gq�obA= $ � *�b$v�n�kml�¡}gwvo{Dp v¦gqno¢ y i M<iWg y bO­
«Fkwl/®Ypsr<{Dnughpxr?a	l�no�ugm{Dgqb�khkqb �#b$v�n�t<l�� y ¢D¤©r`ghnughpsr � $ : * � 2� � 9;: ? 9;:����=4
��#�� � � '%� #F� 

�Ël�{Dpsr y ghnughpsr y bÌµdgh�ogw{�^Wkhb�n�^WpsaFpx�s_�r`bªv¦iW�%� ¼ l#¢�nu¢Ì{�^`psgwv¦gqb�t<l��dv�ghaFt`kqgm{Dgqno¢x´s��psi`�Ãi`r`by gwvo{Di<vuv¦gqpsrÁv¦i`�dkhb~v y g �Ë¢��ub�r}nub$v�{�psr y gqnogqpsr<v�l$i`|�khgha�ghnob~v>¡Opsgq� � csc��%b�n � c ���¯´
�>psiW��v¦gqa³iWkhb���k�� ghr&M<iWb�r<{Db y b~v �ui`�sp v¦gqno¢$v�v�i`�¶k��À¢~{Dpsi`kqb�aFb�r�n�­�rWpsi<vÃl~¡Opxr<v¥kqbÌ{�^`pxgh|�b�r�no�ub

y b�iW|�khpsgwv y b,t©l��opxg�­ y g �7¢0�ob�r�nob$v�t<l��Ãk��Àpx� y �ubdl�¡Ob${�khb$¨Oi`b�kWkhb$v�b��Ëb�n£v �ui`�siWb�i`|jv¦b0�opsr�nÃl�t`tW�op�«
{�^`¢$vD´<��psi`�ÌiWr`b�l$t`t`�op$|�gha�l$nogqpsr��Jk¯�Àpx� y �ubF�s­<r`pxi<v,gha�t·p v¦pxr<v,v�i`� � ( kqb$v�{Dpxr y ghnughpxr<v,l$i`|khgqaFghnub$v�v�i`gh¡xl�r�nob~v 5
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��7��

�LI ?
	 �LI	 � ( � 1 EGF0H<� ( &
�LK � 1 EGF0H<� (

± �°²

b�n�t<psiW�,i`rWb#l$t`t`�up�|�gha	l�nogqpsr � y � ps� y �ob y b�i`|�r`psi<v�gha�t·p v¦pxr<v
5
���6
���7
� �LI ? 	 �LI	 � ( ?�� = 	 @	 � ¼ ?�
 	

�LI
	 � ¼ � 1 EGF0H<� ( &

� �LK�? 	 �LK	 � ( � 1 EGF0H<� ( &
±¯�°²

p�� � & � &�
¹b�n � v�psr�n y b$vI{Dpsr<v�n�l$r}nub$v/t<pOv�ghnugh¡Ob$v�­%v¦gqa³i`kwl�r�n,k¯�Àgqr&M<i`b�r©{Db y b~v/�oiW�spOv�ghnu¢$vIv¦i`�k�� ¢${Dpxi`khb�a�bDr�n�±S¡Opxgh� � ���%t<psi`�dt`kqi<v y b y ¢�n£l�ghkwv�²£´
��r#i`nughkhgwvol$r}n%kqb$v kqpsgwv y b¶t<l$�opxg%± �O²7b�nÃ±��O²7rWpsi<v>t<pxi`¡Opsr<v�¢${D�ogq�ob y b�r`pxi`¡Ob�khkqb$v%{Dpxr y ghnughpxr<v

l�iW|�kqghaFgqnob$vdt·pxi`�Á±Sc}²£´ ��r�b��Ëb�n0­¶v¦g�psrÊr`psnub1t<l$����� � �>= � $ : *4��, @ � khb�nub�r<v¦b0i`� y b{Dgwvol�gqkhkqb�aFb�r}n0­skml�{Dpxr y gqnoghpxrÁl�i`|�khgqaFghnub$v>¢$¨Oi`gq¡sl$khb�r�nob y � ps� y �obj�/b~v¦n y pxr`r`¢�bIt<l$�5
687 � � 4 � � =�	 �LI	 � ( � ,3= � � I EGFLH�� ( &�LK � 1 EGFLH�� ( ± �s²

b�nd{Db0khkhb ��k��Àpx� y �ub y b�iW|Ft<l��
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�Â´���´���´ºf<´Ot<psiW�Ì�#´ f<´`��r<{�psaFt`�ub$vov�gh§`kqbÌl�¡Ob${��d´���´	�¶¨°iWgh¡xl�kqb�r}nub$v �s�

p�� � � � � 11 � ��� ´
��l��dkml�v�i`ghnubO­}pxr1i`nughkqgmv¦b0��l/kqb$v�v¦pxi<vÙ«¯b$v�t<ls{Db~v y b�» ¼ $ �%*�b0n�& ( $ �%* y ¢D¤<r`gwv�t<l��

� �����K"�» ¼ $ �%* ;	��
 ��
��PD��9&
� 4 � � �K"�» ¼ $ �%* ;	� 
 ��
 � Dôb0n:( K 
 ��� ��1 � & J � & (4 $ �%*

b�n�kqbIv¦pxi<vÙ«¯b$v¦t©ls{Db y b�� 4 ­
� 4�	��� �����K"�» ¼ $ �%* ;	��
 ��
 � Db&%( K 
 ��� ��1�b�n 9 4 � �l1�� 4

�<b#t`�ups§`kq_�aFb9±Sc�²Ãl~¡Ob~{,kml#kqpsg y bIt<l$�opsg y � ps� y �ob��j± �x²�gqaFt<pOv¦¢0bÌv�i`�<� ( ­<v��À¢${��oghn v¦pxi<vôkwl®Yps�uaFb y i�t`�ups§`kq_�aFbÌ¡xl$�ogml$nogqpsr`r`b0k%v¦iWgh¡xl�r�nb
`no�upsi`¡Ob0� $�: & @ * "�� 4�� J nub�k%¨Oi`b
$ $�9;: *4<.&�� *b? �>= $ � $ : *.& � $ �=*Z*3, $�9 4 �	& @ *^? $�9 4 : &���*;? = � $ � I &/( I *	 � � $ Bd&�� * ±¯�°²
­�2 $ � &�� *0"�� 4!� J ´

�,khpx��v��x��"s{�b ��kml#�ub�kml$nogqpsr
$ $�9 � * <^&�� *b? � = $ � $ �=*;& � $ �=*W*b? = � $ (,I &)(1I\*  � 1 < 8 � 8 ( ¼ & 2#�o"$� 4 &

b�ndb�r(l$t`t`kqgm¨Oi<l�r�n,kqb#nu^`¢�ps�u_�aFb y b �Ël�|O«��1gqkh�s�£l�a'v¦iW�Ìkhb9v¦pxi<vÙ«¯b$v�t<ls{Db%� 4�	��� ­<psr(px§`nogqb�r�n�khb�o¢~v¦i`kqn�l�ndv�i`gh¡xl$r}nb

& ����Å �('�� # 
 �0� z
�B�� "� 
)�9� �*) �1�����9���gx�p<��v���� x?�Mn���p xdp@n�5Rx4�!D
�,r`b1®YpxgmvFkhb¹{�l y �ob¹{�psr�noghr�i¿¢�n£l�§`kqg�­¶psr vD�Àgqr}nu¢��ob~vov¦bÁa�l�gqr}nub�r<l$r}n �Âk���l$t`t`�up�|�gha	l�nogqpsr

y gwvo{D�u_�nob y b$v7t`�opx§`kh_0aFb$vD´�fOpxghb�r�n�� 8B�+�0&,� 48 �+� 4 b0n J 8 � JÊy b$v7b$v�t<ls{�b$v y b y gha�b�r<v¦gqpsr<v
¤<r`gqb$v y ¢D¤©r`gmv�t<l$�

� 8 � � (7"���;	� 
 - "9E / $ e:* � &�e "if 8 � &
� 48 ���.( "�� 4 ;	��
 -K"9E / $ e:* � &<e " fg8.�

b�n

J 8����.(H" J O < 4 $ �%* ;/� 
 -K"9E10 $ e:* � & e " fg82� 4
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fOpsgqn � 1�2/i`r�b�r�nogqb��¶b�ndv¦iWt`t<pOv¦pxr<v,k¯�Àb�|�gmv�nob�r<{�b y b y b�iW|Fpst<¢��£l�nob0i`��v y � ghr�nob��ut<pskml$nogqpsr�u8�� ��� �@8jb�n��d8�� J � J 8�& y b#®¯l�
Dpxr �1{�bj¨°i`bjkhb~v,b$v¦nugha�l$nogqpsr<v,t<pxi`�#kqb$vIl�t`t`�up$|}g «

a�l$noghpxr<v y b : t<l����: 8��	� 8 : b�n y b @ 8Jt<l$� �@ 8 �
�d8 @ &%¡O¢��ugº¤<b0r}nI±Y¡Opsgh� � �s����b�n � ��� �Y²�t<psi`�2 e " f�8jb�n 2�A " ".8(±Yt·pxi`�61�� K � �d&>a�l$|�
 K:& 2�������� � ? 2Fb�n�1������ 2�&1������ �·²;


8 : ,��: 8 8 F 6 B � < ¼ L 0�� FB 8 : 8 0 6 B 2 : "�» 0 $ e:*;& ±o�0�°²8 : ,��: 8 8 4 6 C � < ( L 0�� ¼�� (C 8 : 8 0 6 B 
�� B � 2 : "�» 0 $ e ¼ � e ( *;& ±o�x��²8 @ , �@ 8 8 � 6 B � < � L�� � �B 8 @ 8 � 6 B 2 @ "¹» � $ e:* 4 ±o�0�°²

jdr1v�i`t`t<pOv�bjl�i<vuv¦gP¨°i �ÀpsrÁl#kqb$v�ghr`¢0�Ol�kqghnu¢$v¥gqr}¡Ob��£v¦b$v
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(4�6 C � &&&&
	 (,I	 � ( &&&&

(4 6  � 2#�i"�� 8  (" 2#�i"�� 48 4 ±o��c}²

�<b$v�aF¢�nu^`p y b$vÃv¦n£l�§`gqkhgmv�¢�b$v y ¢�t<b�r y b0r}n y iÁ{�^`pxgh| y bIkml9{Dpsr y ghnogqpsrÁl�iW|FkhgqaFghnub$v>¢$¨Oi`gh¡xl�«
khb0r}nub/gqaFt<pOv�¢�bIv¦iW� � ( ´7µªl�r<v,kqb$v y b�iW|?tW�op�{�^<l�gqr`b$vdv¦b${Dnughpxr<vD­<psrÁghr�no�op y i`ghndkhb$v�aF¢�nu^`p y b$vv¦n£l�§`gqkhgwv¦¢�b$v¶t<psi`� y b$v�khpxgmv y bIt<l$�opsg y �Àps� y �obj�Ib�n y � ps� y �ob9�}´
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+)(
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jdr?tW�opst<p v¦b�kml#a�¢�no^`p y bIv¦n£l�§`gqkhgmv�¢�bIv�i`gh¡xl�r�nob=

]%�opxi`¡Ob�� $�: 8�&��R8�* "�� 48 � J 8Inob�k ¨°i`b

3 ¼ $�: 8�& @ 8 &��38�&��R8�*0�54 $ �38�&��R8�*;& 2 $ �38�&��y8�* "�� 48 � J 8 ±u���°²
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�}´��u¢$v¦pxkhi`nughpsr y b~v�¢$¨°i©l�nogqpsr<v : , @ ±¯l�kh�xps�ughno^WaFb : , @ ²�­
c`´�gqr<{D�o¢0aFb�r�nob���kqbÌr`pxa³§`�ub y b9��b�z}rWpsk y vD­
�}´dv�g��ôb�z�r`pxk y v�gqr}®Y¢��ogqb�i`� l�iÁ�ôb0z}r`pxk y v y ¢$v¦gq�o¢O­��ob�nupsi`�ur`b�� � � 4



�Â´���´���´ºf<´Ot<psiW�Ì�#´ f<´`��r<{�psaFt`�ub$vov�gh§`kqbÌl�¡Ob${��d´���´	�¶¨°iWgh¡xl�kqb�r}nub$v � �
� � -���� n#��.��9� : , @
�s´�§<psi©{Dkhb y bIkml#a�¢�no^`p y b y b9�,b���nupsr
�}´d{�l$km{DiWkhb��Ãkhb$v¶¡Ob${Dnob0i`��v¶�o¢$v�g y i`b0kmvD­Wv¦g%kwl#khpsg y b/t©l��opxg>b~v¦n y � ps� y �obj�5

����6
����7

� � �K?�� � , � � $�: *^?�� �� $�: * ? � � ?�� �� ?�� � � ?�	 ?�	 �� 
 � : ?
� � ?"� �� ��� *

� � � � , � � �� $ : *b? � � � ?�� �� � : ? ��� ���� � �
v�ghr`pxr5
����6
����7

� � �K?�� � , � � $�: *b?�� �� $�: *b?�	 � $�: *@?
��� ?�� �� ?�� � � ?�	 ?�	 � ?�	  ?�	 �� 
 � : ? � � ?�� �� ?"#�?"# �� 
 �&� �

� � � � , � � �� $ : *b? � � � ?�� �� ?�	 ���
 � : ? � � �� ?"# ���
 � � �
�}´dv�g�kmlFr`px�oaFb y i��u¢$v¦g y i¹l�iW�saFb�r�nob�pxiÂv��Àgqk�v���l��xghn y i¹t`�ob0aFghb���t©lsv y b��,b���nopxr%­%lxvÙ«
v�b�a³§Wkhb��¶khb~v¥a�l$no�ogw{Db$v^
Ot<psiW�,kwlJkqpsg y b/t©l��opxg y �Àps� y �obj�x­
��� N � � � 	 �	 : $�: * � ? � 	 � ��

	 : $ : * � ? � � � ? � � �� � ? � � � � � ? � 	 � ? � 	 �� 
 � &
� � N � � � � � ? ��� �� � &
� � N�� � � 	 � ��	 : $�: *b? � � � � ? � � �� � &
� #9N � � � � ���� &
v�g�kmlFkhpxg y b�t<l$�opxg y �Àps� y �obj�Fb$v�nÌi`nughkhgwv¦¢�b ­·kqb$v,a�l$no�ogw{Db$v ��� N � ­ ��� N � ­ � � N � � b�n ��# N �y b0¡}gqb�r`r`b�r�n
��� N � � � 	 �	 : $�: * � ? � 	 � ��

	 : $ : * � ? � 	 	 �	 : $�: * � ? � � � ? � � ���� ? � � � � � ?
� 	 � ? � 	 � � ? � 	  � ? � 	 �� 
 � &

� � N � � � � � ? ��� �� � ? ��# � ? � # �� 
 � &
� � N�� � � 	 � ��	 : $�: *b? � � � � ? � � �� � ? � 	 ���
 � &
� # N � � � � ���� ? � # ���
 �

c`´��u¢$v¦pxi y �obIkqb#v�z`v�no_�a�b
� ��� N �	� : ? ��� N �	��� � � &� � N � � � : ? ��# N �
�"� � �0&



�s� �`�o¢ y ¢��ogw{��Ãl$khb�r�nogqr
�}´dlx{Dnoi<l$khgwv¦b���kwl�v¦pskqi`nogqpsr H : � : ? � : &� � � ? � � &
�}´dv�g%kml#r`px�oaFb y i1�o¢~v�� y iFb$v¦ndt`kqi<v��s�£l�r y b@¨°iWbÌkml�nopxkh¢��£l�r<{Db ­}�ob0nopsiW�or`b�� � 2x´
��#�� � � '%� #���

�s´ �ËlF�o¢~v¦pskqi`nogqpsr y i¹v�z`v�no_�a�b/rWpsr}«¯khgqr`¢$l�gq�ob9b$v¦n,®¯l$ghnub�t<l��ÌiWr`b�aF¢�nu^`p y b�{�kmlsvuv¦gw¨°i`b y b
�,b���nopsr�«��dl�kqt`^<v¦pxr%­Ë{Dpsaj§`ghrW¢�bÌl�¡Ob${di`r`b�v�no�£l�no¢0�sghb y iÁn�z}t<b �di<lsv�gº«Ù�,b���nopxr%´ �¶b�nunob
v�no��l$no¢��xghbj{Dpxr<v¦gwv¦nub �?{0l�km{�i`khb��dkhb~v,a�l�nu�ogw{Db$v%��ls{�ps§`gqb�r`r`b$v y l�r<vÌi`r¹t`�ub�aFghb0��nob�aFt©vD­
b�njk�� i`nogqkhgwv¦b��9n�l�r�n�¨Oi`b1kwl¾rWps�oa�b y i¿�o¢$v�g y i y ¢${D�up �hn0´�fOgª{Db1r%� b$v¦njt<lxv³khbC{�lsv�­¥kqb$v
a�l$no�ugm{Db$v<��lx{Dps§`gqb�r`r`b~v�v¦pxr}ndlx{Dnoi©l�khgwv¦¢�b~v�l�¡Ob${�khb y b0�or`gqb��¶ghr<{D�u¢�aFb�r�n�­$b�nÃkml�v¦nu��l$no¢��xghb
b$v�n��ob�kwl�r<{�¢�bO´-�¶b0kml#t<b��oa�b�n¶i`r1� l�ghrÁ{Dpxr<v¦g y ¢��£l�§`kqb/b0r?nub�aFt<v y b9{�l�kw{Di`k¯´

�}´d�>pxi`� y b$v�{�l�kw{Di`kwv �#^©l�i`nÃr`psaj§`�ob y bI��b�z�r`psk y vD­Ok¯�ÀghrWghnogwl�kqgmvol$nogqpsr y b$v�¡xl$�ogml$§`khb~v : b�n@ b~v¦nÌgqaFt<ps�on£l�r�nobO­<v�i`�onupsi`nIt<psiW� y b$v,�x¢�psa�¢�no�ughb$v�{DpxaFt`kqb�|}b~v�{Dpsr�nob�r©l�r�n y b#®Ypx�onub$v
��pxr`b$v y b��ub${Dgh�£{Di`kwl�nogqpsr%´Ëµ,pxr<{s­%kmlF§<psi<{�khbjt`khi<v �?k�� b�|�no¢��ughb�i`� y b�k���l$kh�xps�ogqno^`a�b/®¯l�gqn
�u¢D®Y¢��ob0r<{Db��³iWr`b�v�no��l$no¢��xghb y �À¢�¡Opxkhi`nughpxr y i(r`pxa³§`�ub y b@�ôb�z�r`pxk y vdl~¤<r y ��l$aF¢�kqghps�ub��
k¯�ÀghrWghnogwl�kqgmvol$nogqpsr y b$v#¡xl��ugml�§Wkhb$v�´ �¶b�nonub1v�no�£l�no¢0�sghbÁ{Dpxr<v¦gwv¦nub �(�o¢~v¦psi y �ob�khb�t`�ups§`kq_�aFb
l�¡Ob${Ìi`r1®¯l$gh§`kqb/rWpsaj§`�ob y b@�ôb�z�r`pxk y v�b�n �³i`nogqkhgwv¦b��d{Db0nonob9v�pskhiWnoghpxr1t<psiW�/gqr`ghnugml$khgmv�b��
i`r¹t`�ups§`kq_�aFb �Ft`khi<v�®Yps�onIr`pxa³§W�ob y bj�ôb�z�r`pxk y v�­O�oi<vo¨Oi%���³k�� ps§`nub�r}nughpxr y i(r`psaj§`�ub
y b9��b�z�r`psk y v y ¢$v�gh�o¢ ´

�}´d�>pxi`�ª{�^<lx¨°iWb/gqno¢��£l�nughpsr y b��db���nopxr%­`khb9v¦zWv¦nu_�aFbIkhgqr`¢$l$gh�ob@±S¢�n£l�t<b#c�²�b$v�n,�u¢$v¦pxkhiÁt<l��
i`rWb�aF¢�no^Wp y b y gq�ob${�nob y i�n¦z�t<b��ªl�i<vuv¥¨Oi<l$r y kqb�t`�ups§`kq_�aFb¶b$v�n y b¥®¯l�gq§`khb y ghaFb�r©v¦ghpxr%­
pxi?t©l��di`r`bÌaF¢0no^`p y bªghno¢0��l�nugh¡Ob y i�n�z}t<b �ª�(� � fÁ±Y¡Opsgh� � c ���S²¶t<pxi`� y b$v¥t`�ups§`kq_�aFb$v
t`kqi<v/gqaFt<ps�un�l�r�n�v�´ �,rÂtW�o¢${Dpxr y gqnoghpxr`r`b�a�b�r}ndt<l$�#kml y gml$�spxr<l�kqbFb$v¦n9i`nogqkhgwv¦¢�t<psi`��kwl
aF¢0no^`p y bªghno¢0��l�nugh¡Ob � �}�R��´	�Ël#a�l�nu�ogw{Db y b/a	lsvov�b,b~v¦ndv¦nup�{�¬�¢�bÌt©l��dt`�op$¤<k � cO���7t<pxi`�,kwl
aF¢0no^`p y b y gh�ub${Dnub/b0nÌt<l��ªkmlFv�no��l$no¢��xghb�t`�upst<pOv�¢�b�t<l$�Jf ^<l�¬�gh§ � �s����t<psi`�Ik¯��l�tWt`�op�{�^`b
gqno¢��£l�nogq¡ObO­}p��(psrC{Dpsr<v�b��o¡Ob9k�� b�r<v¦b0a³§`kqb y b$vôa	l�no�ugm{Db~v¥¢�kq¢�aFb�r�n�l$gh�ob~v¥vul�r<vIlxvov¦b0a³§`kqb��
�u¢�b�khkqb�aFb�r}nPkml#a�l$no�ogw{Db y bIa�lxvov�bO´

� � !#���$�F!I�����#�1� �³)�� ��*���-@)�
,�

��k¶vD�÷l��sgqn#a�l$ghr�nob�r©l�r�n y bj¡xl�kqg y b��ªr}i`a�¢��ogw¨°i`b0a³b�r}n�kqb$v y g �Ë¢��ub�r�nob$v,a�¢�no^`p y b$vÌv¦n£l�§`gqkhg «
v¦¢0b$vD´ �Ël³¡xl�kqg y l$noghpxr1b$v�n,b �7b~{Dnoi`¢0b#v�i`� y b�i`|�t`�ups§`kq_�aFb$v�­}p��(k¯�Àpxr1{�psr<v�g y _��ub#i`rWb#a�l$��{�^`bO­
v¦pxghn¶l�¡Ob${ y b$v>t©l��opxgmv>kqgmvuv¦b$v�­sv�psghn l~¡Ob~{ y b$v�t<l��upsgmv¶{Dpxr}nub�r<l$r}n y g �Ë¢��ub�r�nob$v7®Yps�uaFb$v y b��oi`�xpOv�gº«
no¢~vD´ ��� ghr�no¢��5��n y l�r<v¶khb�t`�ub�aFghb0�%t`�opx§`kh_�a�b�b$v�n y b�aFpsr�no�ub��>kwlÌr`¢${Db$vuv¦gqno¢ y b�kwl/v�n�l$§`ghkqgmvol$nogqpsr
v¦iW��khb�§<px� y ­�b�r³tW�o¢$v�b�r<{Db y � i`r`b y gmvu{Dpsr�nogqr}iWghno¢ y i`bÌl$iFt<lxvovol$�sbÌb0r}nu�ob y b$v¶{Dpsr y ghnughpsr©v¥l$i`|
khgqaFghnub$v y i�n¦z�t<bdµ,gh�ugm{�^`khb0n7b�n�kqb$v%khpsgwv y b�t<l$�opxg�´ �<b y b0i`|}gq_�aFb�tW�ops§Wkh_�aFbÃl,t<pxi`�¶§`i`n y � ¢�noi�«
y gqb��>k¯��l$aF¢�khgqps�£l�nogqpsr9l�tWt·px�onu¢�b�t<l��¶kwlÌv¦n£l�§`gqkhgmvul�nughpsrjv�i`��kqb�§<ps� y ­�¨°i<l$r y�y b$v y gmvu{Dpsr�nogqr}i`gqno¢$v
l�tWt<l��£l�gmvuv¦b�r�n�b�rF�£l�gwv¦psr y i	{�^<l$r`�sb0aFb�r�n y i�n�z}t<b y bÌkhpxgmv y bÌt<l$�opsg¯´-�<b$v�¡xl$khg y l�nogqpsr<vÃv¦pxr}n
®¯l�gqnob$v�b0r1{�psaFt<l$��l$r}nÃkhb$v��u¢$v¦i`kqn�l$n�v�v¦iWgh¡xl�r�n�v^

Ç�khb$v�gmv�p$¡sl$khb�iW��v y b : b�n @ &Ãl�gqr<v¦gª¨°iWb y b$vF{Dpxi`t<b$v y b(v¦pxkhi`nughpxr<v � � ( � � � ��&¶vul�r<v³kwlv�n�l�§Wghkhgwvol$noghpxr%­



�Â´���´���´ºf<´Ot<psiW�Ì�#´ f<´`��r<{�psaFt`�ub$vov�gh§`kqbÌl�¡Ob${��d´���´	�¶¨°iWgh¡xl�kqb�r}nub$v �.�
Ç�khb$v�gmv�p$¡sl$khb�iW��v y b : b�n @ &�l�gqr<v¦gª¨°iWb y b$v³{�psi`t<b$v y b(v¦pxkhi`nughpxr<v � � ( � � � ��&¶l~¡Ob~{	kwlv�n�l�§Wghkhgwvol$noghpxr%­
Ç�khb$v�gmv�p$¡sl$khb�iW��v y b : b�n @ &Ël�gqr<v¦gP¨Oi`b y b$vd{DpsiWt·b~v y b�v�pskqi`nogqpsr<v � � ( � � � ��&`ps§`nub�r}i©v y b®¯l�
Dpsr�{�kmlsvuv¦gw¨°i`b ­°b0rFi`nogqkhgwvol�r�n¶kmlI{Dpxr y ghnughpxr y bÌr`pxr}«¯�skhgwvov�b�aFb�r�n#�#kmlÌt<l$�opxg $�: �>1 * 4

��r�{DbI¨Oi`gË{Dpsr©{Db��orWb,kwl y gwvo{D�u¢�nogwvol�nughpxr%­ y b$v¥¢0kh¢�aFb0r}n£v §`gqkhgqr`¢$l�gq�ob$v y iFn�z}t<b �9� � �9�Ìpsr�n
¢�nu¢/b0aFt`khp$z�¢$v>t<psiW�Ìk�� b�r<v¦b0a³§`k b y b~v�t`�opx§`kh_�a�b$vD´

�%��� � 	�(L���3$ ��� � �*$
µÌl�r©v#kml?tWkhi`t<l$�on y b$v/tW�ops§Wkh_�aFb~v y �Àghr�no¢0� ��nÌtW��l�nugm¨Oi`bO­%psr ghaFt<pOv�b �1k¯�Àb�r�no�u¢�b y i y p�«

a�l$ghr`b�±Sb�n9v¦pxi`¡Ob�r�n��?kwl�v¦ps�unogqbs² y b$vI{Dpxr y gqnoghpxr<v y b�µ,gh�ugm{�^`khb�ndt<psi`�9kmlF¡�ghnob~vov¦b ´ fOpxi`¡Ob�r�n
{Db$vÃ{Dpsr y ghnughpsr©v�l�iW|³kqghaFgqnob$v�{�ps�o�ub$v¦t<pxr y b�r�n � y b~v¥t`�up�¤<kwv y bÌ¡�ghnob~vov¦bd¡Ob�r�i<v y bÌt`�ups§`kq_�aFb$v
b�|�t<¢��ogqaFb�r�n�l�iW|7´ �,khpx��v�­ k¯�Àb�a�t`khpxg y b~v/khpxgmv y bFt<l$�opsgdv�i`�#iWr`bFt<l$�onogqb y iÂ§<px� y ­¶{D�u¢�bji`r`b
gha�t·px�on£l�r�nob �0psr`b y b y gmvu{Dpsr�nogqr}iWghno¢ ­Db�r��£l�gmv�psr y ij{�^<l$r`�sb�a�b�r}n y i�n¦z�t<b y bd{�psr y gqnogqpsr�l$i`|
khgqaFghnub$vD´ ��r�®Ypsr©{Dnogqpsr y bFk¯�Àgha�t·px�on£l�r<{Db y b�{Db�nunob y gmvu{Dpsr�nogqr}i`gqno¢O­ y b$v/gqr<v¦n£l�§`gqkhgqno¢$vÌr�i`aF¢D«
�ogw¨°iWb$v¥t<b�i`¡Ob0r}n ��no�ubI{D�o¢0b�b$v¥b0n�v¦bIt`�upst<l$�sb�r�n �#k��Àgqr}nu¢��ogqb�i`� y i y psa�l$ghr`bO´%�<bI§`i`n y b#{�b�nonub
¡xl�kqg y l$noghpxr1b$v�n y b y ¢�aFpxr}nu�ob���k¯�Àgha�t·px�on£l�r<{Db y b#k¯�Ài`nughkhgwvol$noghpxr y b#kwlFv¦n£l�§`gqkhgmvul�nughpsr y l�r©vÌ{Db
{�lxvD´ �<b y psa	l�ghrWb y i1{0l�km{�i`k7b$v�n y ¢D¤<rWg y l�r<v�kml/¤©�si`�ub��}´

Γ12
Ω

20

Γ2

1

Γ2

5

Γ11
Γ2

1

� ���;�7�d
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jdr¿ghaFt<pOv�b ��k�� b�r�no�o¢0b � ¼�¼ i`r.t`�op$¤<k y b(¡�ghnub$vov�b : � $ 2�&/1 *�­ �¹kml�v¦px�onogqbK� ¼ ( y b$v{Dpxr y ghnughpxr<v y b1�db�i`a�l$r`rÂ^`pxaFps�x_�r`b$v�b�njv¦iW��� ( kqb$v#khpxgmv y bÁt<l��upsg y �Àpx� y �ub¹�1b�nj�}´ �<br`pxa³§`�ub y b���b�z�r`psk y v/b$v�n/¤<|�¢ � E���� ��1�11b�nIkqb$v/kqpsgmv y b�t<l��upsg�v�psr�n�ghaFt<p v¦¢�b$v �1i`r`b

y gwv¦n�l$r<{Db � ��� � 2R1 � � y b�kwl	t©l��opxg�´ �<b$vI{Dpxr<v¦n£l�r�nob$v9{Dpsr�nob�r�i`b$v y l�r<vIkhb$vdkhpsgwv y b�t<l��upsg
v¦pxr}ndkhb~v�v¦iWgh¡xl�r�nob$v.
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jdr?b �7b~{Dnoi`bªkhbI{�l$km{DiWk y gq�ob${Dnª± : ��1 �#kwl#t<l��upsgY²¶b�n�khb$vÃ{�l�kw{Di`kwv�l�¡Ob${,kqb$v¥kqpsgmv y bÌt<l��upsg
y � ps� y �obj�/b0nd�?±m¤<�si`�ubIc}² v¦i`�di`r�a�l�gqkhkwl��sb {Dpsr�nob�r©l�r�nI���s�x�³¢�kq¢�aFb�r�n�v�´ �<b$v�®Yps�oaji`kwl�nogqpsr<v
v¦n£l�§`gqkhgwv¦¢�b$vjt·pxi`��kmlÂkhpxg y b(t<l$�opxg y � ps� y �ob��(b�n y � ps� y �ob ��{Dps�u�ogh�xb�r�nFt<l���®¯l�gqnob�aFb0r}n�kqb$v
pOvu{Dghkqkml$noghpxr<v y i`b$v¶l$i�{�^©l�r`�xb�aFb�r�n y ijn�z}t<b y bÌ{�psr y gqnogqpsr�l�i`|jkhgqaFghnub$v�± ¤<�xi`�ob �~« �Ìt<psi`��kwl



�s� �`�o¢ y ¢��ogw{��Ãl$khb�r�nogqr
khpxg y bªt<l��upsg y �Àps� y �ob@�Ìb�n�¤<�si`�ub$v��#b�nÃ�#t<psi`�d{�b�khkqbdl�i y b�i`|�gh_0aFb�px� y �ubs²�´Wµ#�ÀgqaFt<ps�on£l�r�nob$v
l�a�¢�khgqps��l$nogqpsr<v�psr�n�¢0no¢Il$t`t<ps�onu¢�b$v�t<l$��k�� i`nogqkhgmvul�nughpsr y b$v¶khpxgmv y bÌt<l��upsg y � ps� y �obÌ¢0khb�¡�¢�b$v�­sb�r
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CALCUL  DIRECT ORDRE  1  -  NON STABILISEE

ORDRE  1  -  STABILISEE
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CALCUL  DIRECT ORDRE  1  -  NON STABILISE

ORDRE  1  -  STABILISE
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CALCUL  DIRECT VITESSE TANGENTIELLE
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LOI  DE  PAROI  D’ORDRE  1  -  NON STABILISEE
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CALCUL  DIRECT PRESSION
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CALCUL  DIRECT C f

Y = 0.995
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CALCUL  DIRECT VITESSE  TANGENTIELLE

Y = 0.995
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LOI  DE  PAROI  D’ORDRE  2  -  NON STABILISE
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CALCUL  DIRECT VITESSE  NORMALE

Y = 0.995
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CALCUL  DIRECT VITESSE  TANGENTIELLE
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LOI  DE  PAROI  D’ORDRE  2  -  NON STABILISE
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LOI  DE  PAROI  D’ORDRE  2  -  NON STABILISE VITESSE  NORMALE

Y = -0.995

0 1 2 3 4 5 6 7 8

X

9 10 11 12 13 14 15 16 17 18 19

-0.0009

-0.0008

-0.0007

-0.0006

-0.0005

-0.0004

-0.0003

-0.0002

-0.0001

4.36557e-11

0.0001

0.0002

0.0003

0.0004

0.0005

0.0006

0.0007

0.0008

0.0009

0.001

LOI  DE  PAROI  D’ORDRE  2  -  STABILISE

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

-0.0009

-0.0008

-0.0007

-0.0006

-0.0005

-0.0004

-0.0003

-0.0002

-0.0001

4.36557e-11

0.0001

0.0002

0.0003

0.0004

0.0005

0.0006

0.0007

0.0008

0.0009

0.001

������� �d
 �����%z����B��n v���p �up&�3�����#�!z
�B��� �A�&���8� :Rn#�F� v/v(� p4���"�����=���up&�3�����#� %����8%Rx��0��n�����%"�;��� � �
�8��n;�&��z�������n � 	 ��������� � ��:���% ���%v���p v9v)� �� Rn#� n v���� n���p +�� � 1 4 1�1 ���F�up .���x?�C��D��gp  ���v�2E��p
%����%z������,�#� v ���)�9� v9z
�B����� v +�� � ,�1 4 ��� �<D � � r����)��x?� ��� n���p :!���un���� n���p p<���#�=� v)� �� Rn#� n v('!�B2
%����)� n -&���#� v>��v�%Rn#�=�8��� n���p�v,�&�;�8��:Rn#�F� v/v(�lp4���)�����#�B2��up � z�z������ ��p&�3xdp �9�un#�=�#�ux���%���p&� �����#�>����p v
�8�Hv(�)��n_tZp����"�9�Ì» ¼ ��x  ������&D



csc �`�o¢ y ¢��ogw{��Ãl$khb�r�nogqr
CALCUL  DIRECT VITESSE  TANGENTIELLE
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CALCUL  DIRECT VITESSE  NORMALE
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�<bIa�l�gqkhkml$�sbdt<psi`�dkhb9{�l$km{Di`k y gh�ub${Dn¶b$v�nd{DpsaFt<p v¦¢ y bj��� �s�s�j¢�kh¢�a�b�rOn�v¶l~¤©r y b/tW�ob�r y �ob
b�r {Dpsa�t`nob@{Dps�u�ob${Dnub�aFb�r�n�khb~v,�oi`�xpOv�ghno¢~v³± ¤©�si`�ub1�0�°²�´���r {Dpsr�no�ub�t<l��unogqbO­·t<pxi`�#kqb$vI{�l�kw{Di`kmv
i`nughkhgwvol$r}nFkqb$v³kqpsgmv y b(t<l��upsg y � ps� y �ob ��¢��op�± :�� � �Âkml¹t<l��upsgS²£­ y �Àpx� y �ub��¾b0n y �Àpx� y �ubÂ��­
i`r�a�l$ghkhkwl��xbF{DpxaFt<pOv�¢ y b¹���x�s�(¢�kh¢�a�b�r}n£vÌl(¢�no¢Fb0aFt`khp$z�¢O´ ��� i`nogqkhgmvul�nughpsr y b$v#aF¢�nu^`p y b$v
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t`�up�¤<kwv y bIt`�ub$vov�ghpxr1b�n y b#<

�
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LOI DE PAROI D’ORDRE 1  -  NON STABILISEE
VITESSE TANG.
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-0.075
-0.05
-0.025
-3.72529e-09
0.025
0.05
0.075
0.1
0.125
0.15
0.175
0.2
0.225
0.25
0.275
0.3
0.325
0.35
0.375
0.4
0.425
0.45
0.475
0.5
0.525
0.55
0.575
0.6
0.625
0.65
0.675
0.7
0.725
0.75
0.775
0.8

LOI DE PAROI D’ORDRE 1  -  NON STABILISEE
ZOOM  -  VITESSE TANG.

Y  =  0.025

-5 -4.5 -4 -3.5 -3 -2.5

X

-2 -1.5 -1 -0.5 0

-0.025

0

0.025

0.05

0.075

0.1

0.125

LOI DE PAROI D’ORDRE 1  -  STABILISEE
ZOOM  -  VITESSE TANG.

Y  =  0.025

-5 -4.5 -4 -3.5 -3 -2.5

X

-2 -1.5 -1 -0.5 0

-0.025

0

0.025

0.05

0.075

0.1

0.125

������������
 �����%z����B��n v���p �up&�3��� �8� :Rn#�F� v/v(� �3��p�-&�sp&� n*� �#�#� �F�up .���x?�C� +��o� 1 4 1 � � ��� �8� � ��n
�&� z����B��n � 	 ��������� J!2���:(��% ���%v���p�vHv)�3�� Rn#�Jn v����Mn���p<D �gp  ���v�2����(��� ��x z
�B�����$�&� �8� :Rn#�F� v/v(�
�3��p�-&�up&�Mn*���=� ��D �0�>%�.���p -&�)�9�up&���&� �8��nH�&�	z�������n�%!�!'!� xdp<�,��n v�%���p&�Mnqp@xdn#�C' �&� �8� v����Jx�� n���p 5Rxdn
�&'��3� xdn#� � �6v)�3�� Rn#�Jn#�F'!DA�H��r����"��x��8���Mn���p :!���un���� n���p p<���#�=� v)� �� yn#�Jn v('!� %����"�un -&� �=� v ��v�%Rn#�=�8���Mn���p v(D
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LOI DE PAROI D’ORDRE 1  - NON STABILISEE
C f

Y  =  0.025

-5 -4 -3 -2 -1 0 1 2 3 4 5 6 7

X

8 9 10 11 12 13 14 15 16 17 18 19 20

-0.001

0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

0.009

0.01

0.011

0.012

0.013

LOI DE PAROI D’ORDRE 1  -  STABILISEE
C f

Y  =  0.025

-5 -4 -3 -2 -1 0 1 2 3 4 5 6 7

X

8 9 10 11 12 13 14 15 16 17 18 19 20

-0.001

0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

0.009

0.01

0.011

0.012

0.013

LOI DE PAROI D’ORDRE 1  -  NON STABILISEE
ZOOM  -  C f

Y  =  0.025

-5 -4.5 -4 -3.5 -3

X

-2.5 -2 -1.5 -1 -0.5 0

0.011

0.012

0.013

LOI DE PAROI D’ORDRE 1  -  STABILISEE
ZOOM  -  C f

Y  =  0.025

-5 -4.5 -4 -3.5 -3

X

-2.5 -2 -1.5 -1 -0.5 0

0.011

0.012

0.013

������� ��c@
 �����%z����B��n v���p �up&�3���>�#� <
�
�F�up .���x?�C� + �<��1 4 1,� � � � � �9�8��n0�&� z4������n�� 	 ��������� J!2

��:���% ��� v���p�v<v)�3�� Rn#�Jn v����Mn���p<D ��p  ���v�2 ���(��� ��x�z
�B�����H�&��<
�
D � p �����3�B��x�:�� xdp<� �9�un#�#�=�ux&���v)�3�� Rn#�Jn#�F'<vyx�� �#�, ����B� ��:���%
�8�hp4��x�:����=�#��r����"��x��8���Mn���p<D
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LOI DE PAROI D’ORDRE 1  -  NON STABILISEE
VITESSE TANG.

Y  =  -0.975

0 1 2 3 4 5 6 7 8

X

9 10 11 12 13 14 15 16 17 18 19 20

-0.015

-0.0135

-0.012

-0.0105

-0.009

-0.0075

-0.006

-0.0045

-0.003

-0.0015

2.09548e-09

0.0015

0.003

0.0045

0.006

0.0075

0.009

0.0105

0.012

0.0135

0.015

0.0165

0.018

0.0195

0.021

0.0225

0.024

LOI DE PAROI D’ORDRE 1  -  STABILISEE
VITESSE TANG.

Y  =  -0.975

0 1 2 3 4 5 6 7 8

X

9 10 11 12 13 14 15 16 17 18 19 20

-0.015

-0.0135

-0.012

-0.0105

-0.009

-0.0075

-0.006

-0.0045

-0.003

-0.0015

2.09548e-09

0.0015

0.003

0.0045

0.006

0.0075

0.009

0.0105

0.012

0.0135

0.015

0.0165

0.018

0.0195

0.021

0.0225

0.024

LOI DE PAROI D’ORDRE 1  -  NON STABILISEE
C f

Y  =  -0.975

0 1 2 3 4 5 6 7 8 9

X

10 11 12 13 14 15 16 17 18 19 20

-0.004

-0.003

-0.002

-0.001

2.32831e-10

0.001

0.002

0.003

0.004

LOI DE PAROI D’ORDRE 1  -  STABILISEE
C f

Y  =  -0.975

0 1 2 3 4 5 6 7 8 9

X

10 11 12 13 14 15 16 17 18 19 20

-0.004

-0.003

-0.002

-0.001

2.32831e-10

0.001

0.002

0.003

0.004

�������/���d
 �����%z4������n v���p �up�� ��� �#�5v z
�B��� � v �&� �8� :yn#�C� v/v(� � ��p�-��up&�Mn*���#��� �F�sp .���x�� � ���1��x<
�
�F�up  ���v�� + �c� ,�1 4 � � �?21�� )�C�up x v ��:���% �8� �8��n,�&�Hz�������n � 	 ���B����� J!2 ��:(��% ����v���p vv)�3�� Rn#�Jn v����Mn���p<D
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LOI  DE  PAROI  D’ORDRE  2  -  STABILISEE VITESSE  TANG.

Y = -0.975

0 1 2 3 4 5 6 7 8 9 10

X

11 12 13 14 15 16 17 18 19 20

-0.05

-0.04

-0.03

-0.02

-0.01

0

0.01

0.02

0.03

0.04

0.05

LOI  DE  PAROI  D’ORDRE  2  -  NON  STABILISEE VITESSE  TANG.

Y = -0.975

0 1 2 3 4 5 6 7 8 9 10

X

11 12 13 14 15 16 17 18 19 20

-0.05

-0.04

-0.03

-0.02

-0.01

0

0.01

0.02

0.03

0.04

0.05

������� �0��
 �����%z����B��n v���p �up�� ��� �#� von v���:!���#�ux�� v �&� � � :Rn#�F� v/v(� �3��p�-&�sp&� n*� �#��� �F�up .���x�� � �upx�� n#�Jn v���p��;�8� r����)��x?� ��� n���p�v)�3�� Rn#�Jn v('!� ���;�8��p4��p�v)�3�� Rn#�Jn v('!��z���x�� �8� �8��n �&��z����B��n � 	 ���B����� �4D
� p ���)������5Rx4���#� vln��%z������3��p&�F� v�%����"����%"�Mn���p v��&�;��v�%Rn#�=�8���Mn���p v>� z�z������F'!� v3z���� �8��v)� �� yn#�Jn v���� n���p�F�up  ���v���D
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LOI  DE  PAROI  D’ORDRE  2  -  STABILISEE Cf

Y = -0.975

0 1 2 3 4 5 6 7 8 9 10

X

11 12 13 14 15 16 17 18 19 20

-0.005

-0.004

-0.003

-0.002

-0.000999999

6.98492e-10

0.001

0.002

0.003

0.004

0.005

0.006

LOI  DE  PAROI  D’ORDRE  2  -  NON  STABILISEE Cf

Y = -0.975

0 1 2 3 4 5 6 7 8 9 10

X

11 12 13 14 15 16 17 18 19 20

-0.005

-0.004

-0.003

-0.002

-0.000999999

6.98492e-10

0.001

0.002

0.003

0.004

0.005

0.006

LOI  DE  PAROI  D’ORDRE  2  -  STABILISEE VITESSE  NORM.

Y  =  -0.975

0.25 2 3.75 5.5 7.25 9 10.75

X

12.5 14.25 16 17.75 19.5

-0.0025

-0.002

-0.0015

-0.001

-0.0005

3.49246e-10

0.0005

0.001

0.0015

LOI  DE  PAROI  D’ORDRE  2  -  NON  STABILISEE VITESSE  NORM.

Y  =  -0.975

0.25 2 3.75 5.5 7.25 9 10.75

X

12.5 14.25 16 17.75 19.5

-0.0025

-0.002

-0.0015

-0.001

-0.0005

3.49246e-10

0.0005

0.001

0.0015

�������,� � 
 �����%z4������n v���p �sp&� ��� �#� <
�
�F�up .���x��C� � �8� :Rn#�C�5v/v(��p4���"�����=� �F�up  ���v�� + � �,�1 4 � � � �� "�C�sp@x v �up n��%z���v���p&� � � �8��n>�&�<z�������n � 	 ���B����� � ��:���% ����v���p v � � v)� �� yn#�Jn v���� n���pvyx�� �#�  ������&D �0�5v �!' vyx�� �3��� v ����p&� ���up&���8� p<')%"� v/vyn#�F' �&� ��	 x?�Mn#�Jn v����Mn���p �&� � � r����)��x?�8���Mn���pv)�3�� Rn#�Jn v('!�!D
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DIRECT  COMPUTATION ORDER  1

ORDER  2

cour

-0.0101701

0.0935646

0.197299

0.301034

0.404769

0.508503

0.612238

0.715973

0.819708

0.923442

1.02718

�������,���d
 � v���:!���#�sx&� v �&� ; : ;$�� )�C�up x7� v7z����9�#� %����8%Rx��E��n�����%"�,�����up n��%z���v���p&� �=� v �8��n v �&�z����B��nH� 	 ���B����� J ���;� 	 ��������� �4D

������� �0��
 � -�����p4��n v/v(�)�9�up����&� v � n -�p<� v �&� %���x&����p&� v �� "�C�sp@x7�5v z����9�#� %����8%yx?�>��n�����%"�FD � p
� z/�)� � ��n#� ��	 nqp��!x4�up4%"� �&� v,��n ��')���up&�F� v=r����"�9�5v,�&�,� x(-���vyn#�F' v(D
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DIRECT  COMPUTATION TANG.  VELOCITY

Y  =  -0.8

0 1 2 3 4 5 6 7 8 9 10

X

11 12 13 14 15 16 17 18 19 20

-0.13

-0.12

-0.11

-0.1

-0.09

-0.08

-0.07

-0.06

-0.05

-0.04

-0.03

-0.02

-0.01

-1.49012e-08

0.00999998

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0.11

0.12

0.13

0.14

0.15

0.16

0.17

0.18

0.19

0.2

WALL  LAW  ORDER  0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

-0.13

-0.12

-0.11

-0.1

-0.09

-0.08

-0.07

-0.06

-0.05

-0.04

-0.03

-0.02

-0.01

-1.49012e-08

0.00999998

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0.11

0.12

0.13

0.14

0.15

0.16

0.17

0.18

0.19

0.2 WALL  LAW  ORDER  1

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

-0.13

-0.12

-0.11

-0.1

-0.09

-0.08

-0.07

-0.06

-0.05

-0.04

-0.03

-0.02

-0.01

-1.49012e-08

0.00999998

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0.11

0.12

0.13

0.14

0.15

0.16

0.17

0.18

0.19

0.2
WALL  LAW  ORDER  2

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

-0.13

-0.12

-0.11

-0.1

-0.09

-0.08

-0.07

-0.06

-0.05

-0.04

-0.03

-0.02

-0.01

-1.49012e-08

0.00999998

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0.11

0.12

0.13

0.14

0.15

0.16

0.17

0.18

0.19

0.2

DIRECT  COMPUTATION TANG.  VELOCITY

Y  =  -0.45

0 1 2 3 4 5 6 7 8 9 10

X

11 12 13 14 15 16 17 18 19 20

-0.1

-0.08

-0.06

-0.04

-0.02

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0.22

0.24

0.26

0.28

0.3

0.32

0.34

0.36

0.38

0.4

0.42

0.44

0.46

0.48

WALL  LAW  ORDER  0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

-0.1

-0.08

-0.06

-0.04

-0.02

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0.22

0.24

0.26

0.28

0.3

0.32

0.34

0.36

0.38

0.4

0.42

0.44

0.46

0.48

WALL  LAW  ORDER  1

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

-0.1

-0.08

-0.06

-0.04

-0.02

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0.22

0.24

0.26

0.28

0.3

0.32

0.34

0.36

0.38

0.4

0.42

0.44

0.46

0.48
WALL  LAW  ORDER  2

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

-0.1

-0.08

-0.06

-0.04

-0.02

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0.22

0.24

0.26

0.28

0.3

0.32

0.34

0.36

0.38

0.4

0.42

0.44

0.46

0.48

�������`�s��
 �����%z����B��n v���p9�up&�3���E�#�5v�z
�B����� v>�&� � ��:Rn#�C�5v/v(� �3��p�-&�up&�Mn*���=� � �� "�F�up@x�v�z���� �#�>%����8%Rx��
��n�����%)� ���$��:���% �8�9�8��n �&� z�������nA� 	 ���B����� �(')��� � : �>1 +��8�<z�������n �(2A�8�9� ��n �&� z4������n�� 	 ��������� J
���;�8� �8��n �&�!z����B��n0� 	 ��������� �4D � � v %���xRz/� v v���p&�^r���n#�F� v + �B	 nqp&�F')� n*�sx&���&�,�8� ����p/���&� ����%Rn��/t
%Rx��8���Mn���p<D � � v � ��n v��&� z����B��nH� 	 ���B������'��=�):�'�� vlz<���"�9��� �F�up&�;�&�,�����3�B��x�:��)� �8�  ���p@p/��� ��n#�=�#���&�
�8� ����%Rn���%Rx��8��� n���p�2 �up vyn���x?� ��p&��%����)����%"�F�)�9�up&� �B	 nqp��!x4�up4%"�,�&�5v��ux�- ��vyn#�C' v!vyx�� �B	 '�%���x��#�)�9�up&�FD

�0p<�9p<��� �C� ���9'��Jn�������� n���p �5v)�;� z�z������F'��=z���� �=��z4��v/v��!-�����x �&�sx ��n�
��9�,���B������D
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DIRECT  COMPUTATION Cf

Y  =  -0.7

0 1 2 3 4 5 6 7 8 9 10

X

11 12 13 14 15 16 17 18 19 20

-0.001
-0.0009
-0.0008
-0.0007
-0.0006
-0.0005
-0.0004
-0.0003
-0.0002
-0.0001
-1.45519e-11
0.0001
0.0002
0.0003
0.0004
0.0005
0.0006
0.0007
0.0008
0.0009
0.001
0.0011
0.0012
0.0013
0.0014
0.0015
0.0016
0.0017
0.0018
0.0019
0.002
0.0021
0.0022
0.0023
0.0024
0.0025
0.0026
0.0027
0.0028
0.0029
0.003
0.0031
0.0032
0.0033
0.0034
0.0035
0.0036
0.0037
0.0038
0.0039

WALL  LAW  ORDER  0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

-0.001
-0.0009
-0.0008
-0.0007
-0.0006
-0.0005
-0.0004
-0.0003
-0.0002
-0.0001
-1.45519e-11
0.0001
0.0002
0.0003
0.0004
0.0005
0.0006
0.0007
0.0008
0.0009
0.001
0.0011
0.0012
0.0013
0.0014
0.0015
0.0016
0.0017
0.0018
0.0019
0.002
0.0021
0.0022
0.0023
0.0024
0.0025
0.0026
0.0027
0.0028
0.0029
0.003
0.0031
0.0032
0.0033
0.0034
0.0035
0.0036
0.0037
0.0038
0.0039

WALL  LAW  ORDER  1

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

-0.001
-0.0009
-0.0008
-0.0007
-0.0006
-0.0005
-0.0004
-0.0003
-0.0002
-0.0001
-1.45519e-11
0.0001
0.0002
0.0003
0.0004
0.0005
0.0006
0.0007
0.0008
0.0009
0.001
0.0011
0.0012
0.0013
0.0014
0.0015
0.0016
0.0017
0.0018
0.0019
0.002
0.0021
0.0022
0.0023
0.0024
0.0025
0.0026
0.0027
0.0028
0.0029
0.003
0.0031
0.0032
0.0033
0.0034
0.0035
0.0036
0.0037
0.0038
0.0039 WALL  LAW  ORDER  2

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

-0.001
-0.0009
-0.0008
-0.0007
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-0.03
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-0.01
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0.015
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-0.05
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0.0175
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-0.085
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-0.0275
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-0.0225
-0.02
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-0.01
-0.00750003
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0.00249997
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0.0125
0.015
0.0175
0.02
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