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XvsVfpw[`Ycn`d\Vw]^V\VjvU�s�`�^¡cp\VsVa�fpw�l�jvfNlpU�wC) �NÅ�*G©�RTSVXvW-w]U�W]\VjZ`YU�aµXvs2`YSVU1o~cuw]_¥fi`YXvcus)cpo£fnh�cpsVh�f�zuU
h�cpsVXvh�fpjVWYSVfp�¡U�§«erXvtL©Z�u©k��aè¨Ëx�fp�V�LwYc�·IXv_�fi`dU�jZl�wYU�W]U�_1^LjvXvsLt:f:W]�VXv iU�a�^Vjv\LsP`	^gc�aLlu©rå:U�s�}¤cuw�`dS�l
fpsVa4¾�XvhºSVfpwYaVW�)ç��³�*�fpsLaB�0^V^gU�`]`�U�`	fijê©�)ç����*VaVU�_�cusLW]`dwYfi`dU�aBU>·I�gU�wYXZ_�U�s�`ºfpjZjZluxÁ`dSVfi`�\VsVW�`ºfp^LjvU
¢�cN}�W]Xv_�Xvj|fiw¡`dc`dSVU£WY�LXv pU�a�^gcIaIl:XvsVW�`ºfp^VXZjvXk`dXvU�WDXZW®XZsVaVU�U�a��LwYU�W]U�s�`�fiwYcu\VsLa�WY\LhºS1tuU�cp_�U>`dwYXZU�W�©

RTSVU�¶�wYW�`�WY��fih�U�WYSP\L`Y`YjvU-¢�XZtuS�`dW�§«erXvtV©k�u©»�u¨£XZs���' �L�:fisVaµ��' ����UË·L�gU�w]XvU�sVh�U�a)W]cu_�U�sLU�}:x
\VsVUË·I�¡U�h�`dU�aµfpU�w]cIaIlIsVfp_�XZh�fpj��LSVU�sVcp_�U�s�f¥fpjZWYc�fpWYW]cIh�X|fi`YU�a�}�XZ`YS2WY�LXv pU�a�^gcIaLlb¢VcÁ}�W�©�e�cuw
U>·Lfp_��VjZUpx `dSVU4Åpw]aµaVU�zpU�jvcp�V_�U�s�`ºfpj"¢�XZtuS�`�§ Ç R Ç �æÅ�¨0W]SVcN}¤U�a��Vw]cu^VjZU�_�W�aV\VwYXZsVtn`dSLU�fiWYh�U�s�`�x
fpW]WYc�h�X|f¸`dU�aB}�Xk`dSB`dSVU�XZsVXZ`YX|fpjPo~cuwY_�fi`YXvcus1cioDW]SVcIhº �}�f�zuU�W�fpsLa�`YSVU�WY\V^VW]U�¬P\VU�sP`ª¢�cN}8W]U���fpwYf¸�
`dXZcusÈ©/RTSVXvWªfp�V�gU�fpw]U�anXZs�`YSVU�zIXZh�XZsVXZ`mlBcioÈ`dSVU0î-wY^VXk`ºfpjg�)fpsVU�\IzuU�w]XvsVt Ç l�W]`dU�_;§Gî:� Ç ¨��¡c�aVW
fpsVa!Xvs�`dSLU:o~cpw]}¤fpwYa2fpwYU�f�cpo/`dSVU�fpW�`dw]cus�fp\L`YW[h�fp^VXZs�) �N¼�*GxgfpsVa!h�cus�`YwYXv^L\L`dU�a)`dc4`dSLU�jZcuWYW�cpo
WYcp_�U�cpo�`dSVU Ç ��fph�U Ç SP\L`]`djvUi¿²W0SVU�fi`-WYSVXZU�jva!`dXZjvU�W�©-�-\Vw]XvsVt�`dSVU�aVU�W]h�U�sP`�x*fpW]l�_�_�U>`dw]Xvh:¢�cN}
�Vw]cu^VjvU�_�WB}ªU�w]U�U�sVh�cu\Vs�`dU�wYU�aÈx�h�fp\VW]U�a8^�lÏ`dSVU!WY�gcuwYfpaVXvh!c�h�h�\LwYwYU�sVh�U)cpo-`YSVU2W]U���fpwYfi`dXZcus
^V\V^L^VjvUix�fpjvcpsVt�}�Xk`dSb�gU�wYW]XvW�`dU�s�`fpU�wYc�aLl�s�fp_�Xvh[^V\V����XvsVtBsLcuXvW]U�W¤o~w]cu_ `YSVU-¢�cN}ÐWYU��Vfpwdfi`YXvcusD©
RTSVU�WYU�j|f¸`Y`dU�w4�VSVU�sLcu_�U�s�f�}ªU�wYU2XvsVXk`dX|f¸`dU�aÏfi`nf½¢�XZtuS�`��2fihºS8sP\V_1^gU�wbfpw]cu\VsVa8ÅL©»�,fpsVa
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¾�U�l�sVcujZaVW�¿�sP\V_1^gU�w:sVU�fpw-`dSLU�h�wYXk`dXvh�fpj/zifpjZ\VUp©B�[jvjr`YSVU�W]U4�VwYcu^LjvU�_�W�S�f�zuU�^gU�U�s½XvaLU�s�`dXk¶�U�a
fpW�WY�LXv pU�a)^gc�aLln¢�cN}�WXvsn`dSLU�Xvw�o~\LsVa�fp_�U�s�`ºfijvW�©

erXvsVfpjvjklux�`YSVUª_�cuW�`*wYU�h�U�s�`rfpwYU�fcpo�¢�\VXZa:aLl�s�fp_�Xvh�W*UË·LSLXv^VXk`dXvsLtTWYXv_�Xvjvfpw¡o~U�fi`d\LwYU�W*XZsPzpcujZzpU�W
`dSLUª¢�cN}Ïfpw]cu\VsVa�aVcu\V^VjZU>��h�cusVUªfpsVa�h�l�jvXZsVaVU�wæ��¢èfiwYU£tuU�cu_�U�`YwYXZU�Wª§GerXZtV©k�u©Z��tVx´od¨>©*RTSVU�WYU�W]S�fp�gU�W
}ªU�wYU�fpWYW]cIh�X|fi`YU�a�}�XZ`YS2WYcp_�U�¢�cN}×W]U���fpwYfi`dXZcus!W]`d\LaVXvU�W-fpw]cu\VsVa!�¡cpWYWYXZ^VjvU�¢èfi_�UË�mSVcujZaVU�w]W�Xvs
o~\L`Y\VwYUbW]h�wdfi_��]U>`BU�sVtpXvsVU�W�)ç���]*ê©½R®U�W]`4h�fpWYU�W4h�cusVW]XvaVU�wYXZsVt�o~wYU�U�W]`YwYU�fp_ �2fihºSÎsP\V_1^gU�w]W4fpW
SVXZtuS!fpW��N�B_¥f�ln}ªU�jZj�U>·ISVXZ^VXZ`T¢�cN}���fi`Y`YU�w]sVWT`mlI�LXvh�fijÈ`dcB`dSVU:W]�VXv iU�a2^gc�aLl¥¢�cN}�W�©

acbdacbQ� ��}�likm�#��{�tv}�l�h�}��X�i}���{	kmt�l�s��	fihyj~kml�nqprl�s���p����
RTSVU1}ªcuwY !cpoªÉ¤cutpaVcusVc8E�fpsVa�£fiWC)´Å�*"h�cu\Vjva�^gU1w]U�t�fpw]aVU�aµfiW0`dSVU�o~cu\VsVa�f¸`dXvcpsI��W�`dcusLU1o~cuw
W]`Y\VaLl�XvsLt)\VsLW]`dU�fpaLl½WY�LXv pU�aÆ^gcIaLl2¢�cN}�W�©nRTSVU>l�}¤U�wYU�`dSVU4¶�wYW�`:`dc!XvaVU�sP`YXZo l�`m}ªc2aLXvW]`YXvsVh>`
o~cuw]_�W�cpo�\VsVW�`dU�fiaVXvsVU�WYW�x	`YU�w]_�U�a�fpW1cuW]h�XZjvj|f¸`dXvcps,fisVa��V\VjZWdfi`YXvcusÈ©)RTSVUn^�fiWYXvh¥aVU�W]h�wYXZ�L`dXZcus
cpo"`YSVU�W]U�¢�cN}�W0}¤fpW0fpjvW]c�jvfpXva!aVcN}�sÈxÈfiWo~cujZjvcN}�W�©TRTSLU�cuW]h�XvjZj|fi`YXvcusb_�c�aVU:XvWhºS�fpwdfih�`dU�wYXZWYU�a
^�l½f!hºSVfpsVtuU�Xvs�`dSVU�WYSVfp�¡U�cpoª`dSVU4o~cuwYU�WYSVc�hº ½fpW:XZ`�cuW]h�XvjZj|fi`YU�W�^gU�`m}ªU�U�s�f!h�cus�zuUË·�fpsLa�f
h�cpsVh�f�zuUBh�cusL¶�tp\Vwdfi`YXvcus�fpW-XvjZjv\VW�`dwYfi`dU�a2Xvs�erXvtV©k�u©²ÅufL©[RTSVUB�V\VjZWdfi`YXvcus)_�c�aVUpx¡cus�`dSLU1cp`dSLU�w
S�fpsLaÈx-U>·ISVXZ^VXZ`YW�f�WYcu_�U�}�S�f¸`)_�cuw]U�aVwdfp_�fi`YXvh�UË·Lh�\VwYW]XvcusÐ^¡U>`m}¤U�U�sí`m}¤cÏzuU�w�lÒaVX1E¡U�w]U�s�`
WYSLcIhº nU�s�zuU�jZcu�gU�W�§GerXZtV©Z�p©»Åp^�¨>©	î-sVU�U�sPzpU�jZcu�¡U�h�cpsVWYXZW]`dW�cporfBh�cusLXvh�fij¡o~cuw]U�WYSLcIhº bU�_¥fpsVfi`dXZsVt
o~wYcp_Í`dSVU�WY�LXv pU:`dXZ�!fpsVa2XZs�`dU�w]WYU�h�`dXZsVt4`dSVU�^¡cN}�WYSVc�hº �h�wYU�fi`dU�a2^�lb`dSLU�^VjZ\Vs�`^¡c�aLl,§«W]cujvXZa
jvXZsVUN¨-}�SVXZjvU�`YSVUncp`YSVU�w�XvWBf)WYXvsLtujvU�^¡cN} WYSLcIhº ,��fpWYW]XvsVt)`dSVw]cu\VtuSÆ`YSVUnWY�LXv pU�`dXv�ì§«a�fpW]SVU�a
jvXZsVUN¨Ë©1�0jk`dSVcp\VtuS�`dSVU�WYU�XvsVW�`ºfp^LXvjvXk`dXZU�W�}¤U�wYU�wYU�o~U�wYw]U�aµ`dc�^�lµ_¥fps�l2aVX1E¡U�w]XvsVt�fpa��]U�h�`YXZzpU�W�Xvs
U�fiwYjvXZU�w¤}ªcuw] �W�x�`dSVU�`dU�wY_�WTcuWYh�XvjZj|fi`YXvcusbfisVa��V\VjvWYfi`dXZcus�^¡U�h�fp_�U-}�XvaLU�jZlnfph�h�U��L`YU�a)j|fi`YU�w�©

a) b)
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RTSVU,¶VwYW]`!cu^LWYU�w�zifi`dXZcusÐcio�`dSLU,�V\LjvWdf¸`dXvcpsí_�c�aVUµ�VwYU�a�fi`dU�W)`YSVU�}¤cuw] ÒcpoBÉ¤cptuaVcusVc/E
fpsVa�£fpW�xLfpsVa�cuwYXZtuXvs�f¸`dU�aBo~w]cu_6�2fpXvw	XZs2��'!�p��)´��*G©	�2fpXZwªXZsPzpU�W�`dXvtufi`dU�a�`dSLU[¢�cN}ÒcNzuU�w¤^gcp`dS
WY�LXv pU�a�SLU�_�XvWY�LSVU�w]U�W�xu¢�fi`	h�l�jvXZsVaVU�wYW	fpsVa1`YSVU�XZwr`m}ªci�maVXZ_�U�sVWYXZcus�fpjIh�cu\LsP`YU�w]��fpw]`YW£fi`	f:�2fphºS
sP\V_1^gU�wªcpo��u©¥'u¼b§:ç�è�é,± �uÀ»¼ �-Â)�N�¡ >¨Ë©"ÑmsVW�`ºfp^VXZjvXk`mlB}�fpW¤cu^VWYU�w]zpU�an`dc�cIh�h�\Vw¤fi`�ëÀì8íu¢Ö�uÀD�
fpsVa£F�éÃ±A'u� � x¡fpsVa2`YSVU�W]SVcIhº u��SVXvW�`dcuw�l!}¤fpW[wYU�h�cusVW�`dwY\Lh�`dU�aµ\VWYXZsVt¥wYfpsVaVcu_�jZlnWYU�¬P\VU�sVh�U�a
�VSVci`dcutuwYfp�VSVW�©rÉ¤fpWYU�a�cus�`dSLXvW�XZ`�}¤fpW®cu^VW]U�w]zpU�a�`dS�fi`/fpWÈ`YSVU	U>·I��fpsLaVU�a�o~cpwYU�W]SVc�hº -h�cujZj|fp�LWYU�W�x
`dSLUª^VjZ\Vs�`r^gc�aLl:XvW®fpW*`dSVcp\VtuS1fih�h�U�jvU�wdfi`YU�a�`Yc-f�WY\V�gU�w]WYcusLXvh¤W]�¡U�U�aÈxph�fp\VW]XvsVt�`dSLUªh�wYU�f¸`dXvcps�cpo
fTsVU�}�^¡cN}½}�f�zpUªXZs:o~w]cus�`*cpoP`dSVU£fio `YU�w]^¡c�aLlg¿²WÈo«fih�Up©®RTSVXZW®XZWÈhºS�fpwYfph�`YU�w]XvW]`YXvh�cpo�`dSLU��V\VjvWYfi`dXZcus
_�cIaVU¤) ����*G©"�cÁ}ªU�zpU�w�xPfpWr�gcuXvs�`YU�a�cp\L`rU�fpwYjZXvU�w�xp�2fpXvw/fph>`d\�fpjZjZl�\LWYU�a�`dSVU£`dU�w]_ ÕucuWYh�XvjZj|fi`YXvcusVÕ
o~cuw	`dSVXZW¤XZsVW]`dfp^VXvjZXZ`mlBXZs¥SVXZWª}ªcuwY èx�}�SVXvhºSbh�cu\Vjva�^¡U0U>·I�Vj|fiXvsVU�a¥^�l�`YSVU-w]U�j|f¸`dXZzpU�jkl4jvcN}í�2fphºS
sP\V_1^gU�w®SVU�}¤cpwY pU�aBfi`�©/��`/jvcN}ªU�w*WY�gU�U�aVW/`YSVUª�L\VjvWYfi`dXZcus:_�c�aVU£fpjvcpsVU�XvW*jvXZ pU�jZl0`Yc[c�h�h�\Vw~)ç�$��*
fpsVa�`dSVU�wYU>o~cuwYU£SVU£h�cu\VjZa�sLcp`r^gUªfN}¤fpw]UªcpoI`dSVU£U>·IXZW]`dU�sVh�UªcpoèfpsLcp`dSVU�w*_�c�aVU	cpoV\LsVW]`YU�fpaVXZsVU�W]W�x
j|f¸`dU�wª`dU�w]_�U�a2fiWcpWYh�XZjvjvfi`dXZcusÈ©
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B
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�2fp\VjZjr) ³¡*êx�}ªcuwY PXZsVt2f¸`�f�jvfpwYtpU�w:�2fihºS�sP\V_1^gU�w�§G¼I©D��¨-fisVaµU>·Lfp_�XvsVXZsVtbWY�VXZ pU�a�SVU�_�Xç�
WY�LSVU�w]U�W�}�XZ`YS�zpfiwYXvcp\VW-WYSLcu\VjvaLU�w-wYfpaVXvXGx¡o~cu\LsVa�`dSVU1`m}ªc�aVX1E¡U�w]U�s�`�¢�cN}à_�c�aVU�W�xÈ^V\L`�o«fiXvjvU�a
`dc�aVXvW�`dXvsLtu\VXvW]Sn^gU�`m}ªU�U�s�`dSLU�_6fpsVabs�fp_�U�ab^gcp`YSbfpW�ÕucpWYh�XZjvjvfi`dXZcusVÕV©®�[cN}ªU�zpU�w�xèSVU[}�fpW�`YSVU
¶�w]W]`:`dc!�VwYcp�¡cuW]U�f!aVw]XZz�XvsLt!_�U�hºSVfpsVXvW]_äo~cuw-`YSVU��L\VjvWYfi`dXZcus�_�c�aVU4^�l��gcuXvs�`dXZsVt�cu\L`�`YS�fi`
`dSLU��LwYU�W]WY\Vw]U�XZ_1^�fpjvfpsVh�U-^¡U�SVXvsLa�`YSVU:W]`YwYcusVt�WYSLcIhº µ§~wYU�tuXvcus��×XZs)e/XvtV©k�u©´³P¨ªfpsLa!`YSVU�}¤U�fp 
WYSLcIhº Ï§~wYU�tpXvcus½É Xvs½erXvtL©Z�u©´³P¨[h�fp\VW]U�W�_�fpW]W�w]U�zpU�wYWYfpj	Xvs�`dcb`YSVU�W]U���fiwdfi`YXvcusµwYU�tuXvcpsÈx�}�SVXvhºS
h�cpsVWYU�¬�\LU�s�`djklµ^¡U�h�cu_�U�W:XvsI¢èfi`dU�aÈ©4�[U4W]\V^VW]`dfps�`dXvfi`dU�a½`YSVXvW�^�l�aVU�_�cpsVW]`Ywdfi`YXvsVtb`dSVfi`�f?�]U�`
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ΦD

L/D

A − Unseparated flow
B − Face Reattaching Flow
C − Shoulder Reattaching 

    Flow
D − Unstable Flow
E − Stable Flow (L<x )

M  =10; Re   = 0.05 x 101 D
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0�c�c�a§)Ï��*ªfpsVa½j|f¸`dU�w:�cujvaLU�s¨)´¼�*Gx�}¤cpwY PXvsVt)fi`��2fphºSÎ�N�L©²�u��fpsVaÏ���I©²�u�Lx*wYU�WY�gU�h>`dXZzpU�jklux
h�cpsVaV\Vh>`dU�a½W]`Y\VaVXZU�W-`dcbUË·I�Vjvcuw]U�`dSLUBU�s�`dXZwYU1W]�¡U�h�`dw]\V_;cpoªfpjZj/�gcuW]WYXv^LjvU�¢VcÁ}à_�cIaVU�W-c�h�h�\Lw��
XvsLt�cÁzpU�w�WY�VXZ pU�aÎ^VjZ\Vs�`4^¡c�aVXZU�W�©�RTSVU�XZwBwYU�W]\VjZ`YW4�Vjvcp`]`dU�aÏXZsÆ`dSVU�W]�VXv iU!jZU�sVti`dSI�mfio `dU�wY^gcIaLl
h�cpsVU1fpsLtujvU:�VjvfpsVU:U>·ISVXZ^VXZ`[WYcu_�U�Xvs�`dU�wYU�W�`dXZsVt�o~U�fi`d\LwYU�W1§GerXZtuW�©k�u©D�Ixk�u©»¼u¨>©Tî-sVU�}�fiW[`dSVfi`[`YSVU
^gcu\VsVa�fiwYXvU�W�cio:fpjvjTW]Xk·Ïw]U�tuXZcusVW4}¤U�wYU2o~cu\LsVaÎ`Yc�U�_�fps�f¸`dU�o~wYcu_�`YSVU2�gcuXvs�`�wYU��VwYU�WYU�sP`YXvsVt
`dSLU-o~wYU�U�W]`YwYU�fi_�WYSVc�hº u�maVU>`ºfphºSL_�U�sP`0fpsVtpjvUpxC� �I©D� � ) ��'�*G©��0WT}�XvjZj¡^gU�WYU�U�s2jvfi`dU�w�x�`dSVU�W]SVcIhº u�
aVU>`ºfphºSV_�U�s�`�fpsLtujvU�S�fpW�fps�XZ_��gcuw�`ºfps�`[wYcujZU�Xvs2U�W]`dfp^VjZXvWYSLXvsVt�\VsVW]`YU�fpaLXvsVU�WYW:cNzuU�w:f�WY�VXZ pU�a
^gcIaLlp©-RTSVU>l�fpjZWYc¥h�cusVW]XvaVU�wYU�a�`YSVU1�Vw]cu^VjZU�_�W-fpW]WYc�h�X|f¸`dU�a)}�XZ`dS2h�fp�L`Y\VwYXZsVt¥`YSVU1cuW]h�XvjZj|fi`YXvcus
_�cIaVUi©�0ÒSVXvjZU�0�c�cIabo«fpXZjvU�an`dc�aVXvW�`dXvsLtu\VXvW]SbXZ`To~w]cu_��V\VjZWdfi`YXvcus�fisVa)jvfp^gU�jvjZU�a�fpjZjÈ\VsVW�`ºfp^LjvU
¢�cN}�WnfiWÆÔ]cpWYh�XZjvjvfi`dXZcusVÕVx��cujvaLU�s¹_�fps�fituU�aÃ`dc½jvc�h�fi`YU�XZ`�x£^V\L`�x�WY\LwY�Vw]XvWYXZsVtujkluxª`Yc�fµWY_�fpjZj
XvW]cuj|f¸`dU�a�w]U�tuXZcusÈ©¤RTSLXvWXvW�_�cpW]`jvXZ pU�jklbaV\VU:`dc�XvsVW]\Lé�h�XZU�s�`0WYfp_��VjvXZsVtBcpo"`YSVU�hºSLcuWYU�s���fpwYf¸�
_�U�`dU�wYW�©��[cujZaVU�s�fpjvW]c¥_�fpaVU1fis�Xv_��¡cpw]`ºfisP`W�`ºfi`YU�_�U�s�`�wYU�t�fpw]aVXvsVt�`dSVU�cuWYh�Xvjvjvfi`dXZcus�_�c�aVUix
s�fp_�U�jkl4`dS�fi`�XZ`�XZWTfpW]WYc�h�X|f¸`dU�absLcp`TcusVjkl�}�Xk`dSn`YSVU-XvsI¢èfi`dXZcusncpo�`YSVU�WYU���fpwYfi`dXZcusbwYU�tuXvcus¥^V\L`
fpjZWYcB}�XZ`YS�`YSVU:_�cNzpU�_�U�s�`cpo/`YSVU:WYU���fpwdf¸`dXvcps!�gcuXZsP`fijvcusVt1`YSVU:WY�VXZ pUi©

RTSVU2_�cuW�`¥w]U�jvU>zifps�`�¶�sLaVXvsVtpW�o~wYcp_ ¾cu^LXvsVW]cusÎU>`bfpjG©©) �u��*h�cusLh�U�w]sVU�a8`YSVU2cpsVWYU>`ncpo
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D
L/D

A − Unseparated flow
B − Face Reattaching Flow
C − Shoulder Reattaching 

    Flow
D − Oscillation − type "D"
E − Oscillation − type "E"
F − Stable Flow (L<x )

M  =15; Re   = 0.27 x 101 D
6

M  =10; Re   = 0.27 x 101 D

6

S

erXZtu\VwYUB�p©»¼��«�Z`jc�����Xo�8^oc�t~eZY$c���ehg�^ji!XKk�vpc�t�Xpe?[�Y�whXm�f¡?c�`�k�Xmt³��¢h�\q

`dSLUnXvsVW�`ºfp^LXvjvXk`mlu©bRTSVU>lÆ^gU�jZXvU�zpU�a�`YS�fi`�XZ`�cIh�h�\Vw]W�}�SVU�s�`YSVUnfpsLtujvU�wYU�¬P\VXZwYU�a�`dc2`Y\VwYsÆ`YSVU
WYU���fpwYfi`dU�a�¢�cN} ��fpwdfijvjvU�j�`dc�`YSVU1_�cIaLU�j�o«fph�U�U>·Ih�U�U�aVW�`YSVU�o~w]U�U�W�`dw]U�fp_ WYSVc�hº u�maVU>`ºfphºSL_�U�sP`
fpsVtpjvUp©/RTSVU�lBfpjvW]c�f¸`Y`dU�_��I`dU�aB`Yc�_�U�fiWY\Vw]U�`dSVU��V\VjZWdfi`YXvcusB\L�V�¡U�w	^¡cu\LsVa�fpw�l1jvc�h�f¸`dXvcpsÈxpaV\Lw��
XvsLt4}�SLXvhºS�`dSVU>l�cu^VWYU�w]zpU�a�f4S�lIW�`dU�wYU�W]XvW[�VSVU�sLcu_�U�sVcusÈxèaVU��¡U�sVaVXZsVt�cps!}�SVU>`dSVU�w`YSVU:WY�VXZ pU
jvU�sVtp`YSµ}¤fpW:XvsLh�wYU�fpWYU�a,cpw�aVU�h�wYU�fiWYU�aD©¥e�cuw�fis½cp\L`m}�fiwYa½_�cNz�XvsVt�W]�VXv iU4`YSVUB\VsVW�`dU�fpaVXvsLU�WYW
aVXZWdfp�V�gU�fiwYU�aµf¸`�f¥jZcusVtuU�w[W]�VXv iUBjvU�sLtp`dSÈxè`dSVfps�`dSVU�jvU�sLtp`dS�f¸`0}�SVXZhºS�`dSVU1cpsVWYU>`:fp�V�gU�fpw]U�a
fi`fps!Xvs�}¤fpwYa�_�cNzIXZsVt4WY�VXZ pUi©

å:fp^¡U�jvXk`d��)²�i��*/fps�fpjkl�WYU�a)`dSVU�WY�VXZ pU�a�^¡c�aLl��Vw]cu^VjZU�_ ^�l)fp�V�VjklIXZsVt4`dSVU�WY_�fpjvj��gU�w�`d\Vw]^I�
fi`YXvcusn_�U�`YSVc�a¥o~cuw�f1W]Xv_��VjvXk¶�U�a�_�c�aVU�j¡cpo®f1W�`ºfi`YXvcusVfpw]l�WYU���fpwYfi`dU�a�¢VcÁ}:©	RTSVXZWTfpW]WY\V_�U�a�f



'

aVw]XZz�XvsVtB_�U�hºSVfpsVXvW]_�^�fpW]U�a!cus�`dSVU:WYSLU�fpw�j|f�lpU�w�U�s�`dwYfpXvsL_�U�sP`fisVa2fBh�cusVWYU�¬P\VU�s�`0o~cpw]}¤fpwYa
_�cÁzpU�_�U�s�`[cpor`YSVU�W]U���fiwdfi`YXvcus)�¡cuXZs�`�©¤�[jZ`YSVcu\VtuS�`dSLXvW�_¥f¸`dhºSVU�a)`dSLU�UË·L�gU�w]Xv_�U�s�`ºfij®cp^VWYU�w��
zifi`dXZcusVW�\V�4`dc�f:h�U�w]`ºfiXvs4�¡cpXvs�`�x�Xk`�aVXva4sVci`ªaLU�fpj�U�sP`YXvw]U�jZl�Wdfi`YXvW�o«fph�`YcuwYXZjZl�}�XZ`dS4U�XZ`dSLU�w	_�c�aVUi©
å:fp^gU�jvXk`d�:fpjZWYc�fi`Y`YU�_��L`dU�a)`Yc¥h�f¸`dU�tpcuwYXZWYU:`dSVU�wYU�W]\VjZ`YW�xè}�SVXvhºS)jvU�a)`dc�`dSVU�XvaLU�s�`dXk¶�h�fi`YXvcus!cpo
fpsVci`dSVU�w:¢VcÁ}�_�c�aVUpxÈ`YU�w]_�U�a½z�Xv^Lwdfi`YXvcusÎ§Ge/XvtV©k�u©D�u¨>©4¯*fi`YU�w-`dSLXvW:�VwYcNzpU�a,`Yc)^gU4tuU�sLU�wdf¸`dU�a
^�lbU�W]WYU�sP`YX|fpjZjZln`YSVU:Wdfp_�U�aVw]XZz�XvsVtB_�U�hºSVfpsVXvW]_ fpW�cuW]h�XvjZj|fi`YXvcus®)ç�$��*ê©

erXZtu\VwYU��u©*���J£±^:ln��[8w�^oc�t?�	c���]Jcnk�Xnq

�0jZj/W�`d\VaVXZU�W-_�U�s�`YXvcusVU�a�\V�2`Yc¥`dSLXvW0�gcuXZsP`-fpWYW]\V_�U�aÈxg`dS�fi`[`dSVU�¢�cN}T¶�U�jZa�}�fpW-f¸·IXvW]l�_B�
_�U�`dw]Xvhi©��0jZ`YSVcu\VtpSÏ�LSVcp`dcptuwdfp�LSVXvhbU>zIXZaVU�sLh�U!cpo�fpW�l�_�_�U�`YwYXvh¥WYSVc�hº Æo~cuwY_�fi`YXvcusVW�U>·IXvW�`dU�a
WYXZsVh�U�`dSVU�U�fiwYjvXZU�W�`�XZsPzpU�W�`dXvtufi`dXZcusVW�)²��*i) Å�*�) ³�*êx®`dSVU>l½}ªU�w]Un^gU�jvXZU�zpU�a,`Yc2^gU¥h�fp\VWYU�aÆ^�l,`YSVU
jvXZ pU�jZl�aVXZW]`Y\VwY^�fisVh�U�W"�VwYU�WYU�sP`"Xvs�`YSVU¤UË·I�¡U�wYXv_�U�s�`dfpjIW]U�`Y\V�È©��cÁ}ªU�zpU�w�x�Xvs¥�$'!�p¼0�-U�_�U>`dw]X|fpaVU�W
h�cpsVaV\Vh>`dU�a�wYU�W]U�fpw]hºSBcus�`YSVUªfpW]l�_�_�U>`dw]l:Xk`dW]U�jZoæxN¶�w]W]`rWYSVcN}�XvsLt[`dSVfi`*`dSVXZW/�VSLU�sVcu_�U�sLcus�_�f�l
fpw]XvWYU�W]l�W]`YU�_�fi`dXZh�fpjZjZl¯)´�I��*G©��[U�U>·Lfp_�XvsVU�a2`dSVU�¢�cN}àcNzpU�w:f¥^VjZ\Vs�`dU�a�aVcu\V^VjZU>��h�cusVU�h�cusI¶�ti�
\VwYfi`dXZcus,UË·I�¡cuW]U�a�`dc2f��2fihºSÃÅL©»�u��o~wYU�U�W�`dwYU�fp_ §GerXZtV©Z�p©D��¨Ë©bR�}¤c�aLX|fp_�U�`YwYXvh�fpjvjkl2cp�V�¡cpWYXZ`YU
`dwYfpsVW]aV\Vh�U�wYW�}¤U�wYU¥jZcIh�fi`dU�a,cps½`YSVU�h�Xvw]h�jvUBw]U��Vw]U�W]U�s�`dXZsVt2`dSLU�W]�VXv iU�^�fiWYUpxrfi`:}�SVXvhºS,�¡cpXvs�`
`dSLU1�VwYU�WYW]\VwYU4SVXZW]`dcpwYXvU�W[}ªU�w]UBWYXv_�\VjZ`dfpsVcu\VW]jZl�w]U�h�cpwYaVU�aÈ©:RTSVU�XZw-h�cuw]wYU�j|fi`YXvcus)WYSVcN}ªU�aÈxÈ`YS�fi`
`dSLU�_�cIaV\Lj|fi`YXvcusVW�§«a�fpW]SVU�a�jZXvsVU:cus2erXvtL©Z�u©¥'�¨�cpo/`dSVU�`m}¤cnSVfpwY_�cusVXZh:}¤f�zuU�W-}¤U�wYU¥�$�u� � cu\L`
cpo£�VS�fiWYUpx�cpw�fps�`dXZh�cuw]wYU�jvfi`dU�aÏ§~}�SVXk`dU1W�`dw]Xv�gU�W�cusµerXZtV©k�u©D'u¨>©:e�\Vw]`YSVU�w�h�cusL¶�w]_¥f¸`dXvcps�cpo�`dSLXvW
}¤fpW:tuXZzpU�sµ^�l�h�cp_���fiwYXvW]cus�cpo	`dSLUBWY�gU�h�`Ywdfbo~wYcu_â`dSLU�XZsVaVXkzIXZaV\�fpj*`dwYfpsVW]aV\Vh�U�wYW�}�SVXZhºS,jZU�a
`dc�f2zuU�w�lÆXZ_��gcuw]`dfps�`�h�cusVh�jv\VW]XvcusÆ`YS�fi`�`dSVw]U�U>��aVXv_�U�sLWYXvcps�fpj	U\E¡U�h>`dWBh�cp\Vjva�^gUn�Vw]U�WYU�s�`4Xvs
fps½f¸·IXvW�l�_�_�U�`YwYXvh�\VsVW]`YU�fpaIlµWY�VXZ pU�a½^gcIaLl)¢�cN}:©4�-U�_�U�`YwYX|fiaVU�W:fph>`d\�fijvjZl)WY\LtutuU�W�`dU�a½`YS�fi`



�N�

`dSLU��Vw]cp`dw]\VaVXvsLt�^V\LjvtuU�wYcp`dfi`dU�W0fiwYcu\VsLa2`dSVU�WY�VXZ pUix¡h�cu_��LjvU�`YXvsVt�cusVU�wYU>zucujZ\L`dXZcus)o~cpwU>zuU�w]l
`m}ªc�h�l�h�jZU�W1cioT�V\VjZWdfi`YXvcusÈ©bRTSLUnXv_��¡cpw]`ºfisVh�U4cpo�`YSVXvW�}¤cpwY µjvXZU�W�Xvs,`YSVU¥aLU�`dU�h�`YXvcus,cpo�`dSLXvW
`dSLwYU�UË�maVXZ_�U�sVWYXZcus�fpj¡�VSVU�sVcu_�U�sVcus!^V\L`�`YSVU:WYcu\Vw]h�U�cpo®`dSVXZWTwYU�_�fpXZsVU�a�\VsVUË·I�Vj|fpXZsVU�aD©

upper transducer

lower transducer

erXZtu\VwYU��u©D���µ¦3Xm]JXmw���^:[!k�XpeC§!]Jcnk�Xm`/Y$c��3X�¨)[8]_^�tC^�t��}epVCc�vpiH[�ema�]_]JXmw���^oXpe��o©�ª��\q

erXZtu\VwYUµ�u©¥'����z�pXpepems���XV�^jemwdc���^oXpe³��Xpvpc���k�XKk¼[8wGw��«c�¬}k8^:[8]JXmw���^ovK[8`�`ba¼cpg!gCc�em^�wdXw���[8t~enk8sCvpXm�pe
`jc�vK[8whXKk�c�t�w®VCX3[�Y�whXm�\lmcnk8aµY\[�vpX3lna}¦%Xm]JXmw:��^:[!k�Xpe	�o©�ª��\q



�u�

y[sVaLU�wYW�`ºfpsLaVXvsVt�cpo/`dSVU:tuU�sVU�wYfi`dcuwTcior`dSLU��L\VjvWYfi`dXZcusb_�U�hºS�fpsVXZWY_�Xk`dW]U�jZoæxLSVcN}¤U>zuU�w�xg}¤fpW
W]`YXvjZjªsVci`BWdfi`YXvW�o«fph�`Ycuw]l�fi`1`YSVXvW�`YXv_�Up©µ��_�f��]cuw�^VwYU�fp �`dSVw]cu\VtuSÏXvs�`YSVXvW�¶�U�jZa�h�fp_�U¥o~wYcp_
�rfis�fpwdfiW°)²�iÅ�*Gx�}�SLcuWYU�cpwYXvtpXvs�fpjTXZaVU�f,cpo�¶�sVaVXZsVt�`YSVU�WYXZ_�XZj|fpw]XZ`ml,^¡U>`m}¤U�U�sÐq�aVsVU�lg¿´Wn`ml��¡U
Ñ��W]SVc�hº ½o~cuw]_¥f¸`dXvcps¨)´�i³¡*ªfpsLa�`dSVU�¢�cN}T¶�U�jZa�h�w]U�fi`YU�aÆcNzuU�wBf)W]�VXv iU�a�^gcIaIl,U�s�fp^VjZU�a�`YSVU
_�cuW]`¤h�cu_��VjvU>`dU[U>·I�Vj|fis�fi`dXZcusncpo�`YSVXvWªXvsVW�`ºfp^LXvjvXk`ml�fi`¤`YSVU0`YXv_�Up©�q�aVsVU>lbfpsVfpjZl�WYU�an`dSVU0h�cu_B�
�VjZU>·ÏWYSLcIhº ÃW]`YwY\Vh>`d\Vw]U�WbfiwYXvW]XvsVt½fi`¥f�}¤U�fp ÎW]SVc�hº ���W]`YwYcusVt,WYSVc�hº ÏXvs�`dU�wdfph>`dXvcpsÈxªh�cusVW]XvaVU�w��
XvsLt2`dSVU�Xvw�zifpw]Xvcu\LW1_1\L`Y\�fpj¤�gcuW]XZ`dXZcusVW�©½RTSLU!W]SVc�hº �¶�U�jZaÆ`dU�wY_�U�aÃfpW1`ml��gU!Ñ�ë§GerXZtV©Z�p©Z�N�u¨
l�XvU�jvaVU�a,`dSLUbfp�V�gU�fpwYfpsVh�U¥cpof!WY_�fpjvj	WY\L�¡U�wYWYcpsVXvh��]U�`�§ `dSVU�WY\V�gU�w]WYcusLXvh¥o~U�fi`d\Vw]U�}¤fpW1W]\V�I�
�gcuw]`YU�aÏ^PlÎfpsVfpjZlP`dXZh�fpj¤_�U�fpsVWº¨Ë©ÎRTSLU}�]U�`4}¤fpW�wYU��LwYU�W]U�s�`dU�aì^�l¹fµwYU�tuXvcpsÏcio-SVXZtuSI�mW]�¡U�U�a
¢�cN}ä`Y\VwYsLU�aÐ`YcN}�fpw]aVWb`dSVUµW]U���fpwYfi`dXZcusíwYU�tpXvcusìaV\LU½`YcÃ`YSVUµj|fpw]tuU��Vw]U�WYW]\VwYU½^gU�SVXZsVaí`YSVU
sVcuw]_¥fij/W]SVcIhº è©��rfpsVfpwdfpW�¿DXZaVU�f¥}¤fpW-`dSVfi`0`YSVUBWdfp_�U�W]SVc�hº ���fi`]`dU�w]s�XvWo~cuwY_�U�a�XZs2`dSVU�zIXç�
h�XZsVXZ`ml�cpo0f�o~cpwYU�W]SVc�hº ��mfio `dU�wYW]SVcIhº �XZs�`dU�w]WYU�h�`dXZcusÏcIh�h�\Vw]wYXvsLt�XvsÏf��V\VjvWYfi`dXZsVtµWY�VXZ pU�aÎ^gcIaIl
¢�cN}â§«erXvtL©Z�u©k�N��¨Ë©:RTS�\LW�x®XZ`�W]\V�V�VjZXvU�W�tufpW�Xvs�`dcn`YSVUBWYU���fpwYfi`dXZcusµwYU�tpXvcusÈxDh�fp\VW]XvsVt�XZsL¢èfi`YXvcusÈ©
RTSVXZWBjvU�aÆ`Yc�`dSVUnzpU�w]lÃXZ_��gcuw�`ºfps�`1h�cusVh�jv\VW]XvcusÆ`YS�fi`B`dSLUb_¥fpW]WBXvsL¢V\I·�aVXZa�sVcp`4cuw]XvtuXZs�fi`YU
o~wYcp_;`dSVU�wYU�tuXvcus½^gU�SVXZsVa,`YSVU�W�`dw]cusVt2W]SVc�hº gx"fpW��LwYU�z�XZcu\VWYjkl�`dSVcp\VtuS�`�x/^V\L`�o~wYcu_;`YSVU�W]\I�
�gU�wYW]cusVXZh!w]U�tuXZcusÃ^¡cp\VsVaVU�a¹^�l�`dSVU!h�cpsVXvh�fpj�o~cuwYU�WYSVc�hº ÃfpsVaÃ`dSLU)W]SVU�fpw4jvfNlpU�w�©¹RTSVXZW4}¤fpW
o~\Vw�`dSVU�w0WY\L^VW]`dfps�`dX|f¸`dU�a2^Pl)h�cp_���fiwYXvsLt�`YSVU��Vw]U�W]WY\Vw]UBcus2`dSLU1fio `YU�wY^gc�aLlbo«fph�U�fpsVa�^gU�SLXvsVa
`dSLU�sVcpwY_�fpj�^¡cN}�WYSVc�hº è©TRTSVU�o~cuw]_�U�w�cusVU�}�fiW[o~cu\VsLa)`dc�^gU�`m}�XZh�U�fpW[SLXvtuS!fpW�`dSVU�j|f¸`Y`dU�w
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¦�fpW]U ¯®°p� �2fphºS2sP\V_�^¡U�w ç�è�é
cuW]h�XvjZj|fi`YXvcus �I©²� ¼L©²�u� �L©k�NÅB_�XZjvjZXvcus
�V\LjvWdf¸`dXvcps �u©²� �I©»�I� �L©k�Á�1_�XZjvjZXvcus

�u©²� ¼L©²�u� �L©k�NÅB_�XZjvjZXvcus
S�l�W]`dU�wYU�WYXvW �p© � �N���I©´³�� �I©»�I� �L©k�Á�1_�XZjvjZXvcus

R/fp^VjZU��I©k�R��R/U�W]`[h�fpW]U�W�©
RTSVU�_�c�aVU�j�tpU�cu_�U�`Yw]lbXZs!U�fphºS2h�fpWYU:}¤fpW0f4WY�LXv pU�a)o~cuw�}�fiwYa�o«fph�XZsVt4h�l�jvXZsVaVU�w�xèfpWXvjvjZ\VW��

`dwYfi`dU�anXvs�erXZtV©I�I©Z�p©"RTSVU-f¸o `dU�w]^¡c�aLl�aVXvfp_�U>`dU�w£XZs�`YSVU0UË·L�gU�w]Xv_�U�s�`¤}¤fpW�³u¼«) _�_C*êx�fpsLa�`dSLXvW
��fpwYfp_�U�`dU�w[}�XZjvj®^¡UB\VW]U�a½fpW0`YSVUBjvU�sVtp`YS�WYh�fpjvUBXZs2`dSVU�s�\L_�U�wYXvh�fpj"fi�V�VwYcufphºSÈ©�RTSVUBWY�VXZ pUi¿²W
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D/2 D

Pressure probe point

L minimum

maximumL

vsp
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erXvsVfpjvjkluxNXvs�fph�h�cuwYaVfpsVh�U£}�XZ`YS�`YSVU¤UË·L�gU�w]Xv_�U�s�`�x¸`dSVU	¢�cN}ÃXvW*_�cIaLU�jvjZU�a�fpWrf¸·IXvW]l�_�_�U>`dw]Xvhpx
fi`���U�wYcÎfpsVtpjvU�cpo�XvsVh�XvaVU�sVh�Ui©ÊRTSVUµ�V\VjvWYfi`dXZcusì¢�cN};_�cIaLU�}�Xvjvj[^¡UµW]Xv_1\Vjvfi`dU�aÒfi`�^gcp`dS
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R/fp^VjZU��I©»����RTSVU:^�fpW]Xvh:tuwYXZab��fpwYfp_�U>`dU�wYW�©
Ç `ºfiw]`dXZsVt4}�XZ`dS�`dSLU�W]Xv_��VjvU�W]`�tuw]XvaÈxè�T�b§«erXvtL©è�I©´³P¨¤}�fpW[h�w]U�fi`YU�a)`Yc�W]Xv_1\Lj|fi`YU��V\VjvWYfi`dXZcus

fi`�^gcp`YS½�2fphºS,�I©»�I�4fpsVa½�2fihºS,¼I©»�u�¥o~w]U�U�W]`dw]U�fp_�W�©�RTSVU4_�U�WYS�}¤fpW:W]`YwY\Vh>`d\Vw]U�aµXvs�`Ycn¶VzuU
^VjZcIhº PW!fpWbWYSLcÁ}�sÐXvsÒerXZtV©T��© �Ixo~wYcu_ }�SVXvhºSí^VjZcIhº Ð�½XZW�f�wYU�jvfi`dXkzuU�jZlÎWYSVcuw�`!cusVUÎ§~}�Xk`dS
`dSLU�SVcuw]Xv��cus�`ºfpj�aVXZ_�U�sVWYXZcus!cpo	�LÀk��ëÀì8íb¨ËxgXZsVh�cpwY�gcuwdfi`YXvsVt��I��h�U�jvjvW�XZs)`dSLU�·!aVXZwYU�h>`dXZcusÈxgfpsVa
^VjZcIhº ��0h�cNzpU�wYW"`YSVU�U�sP`YXvw]U�WY�VXZ pU�jZU�sVti`dSÈ©/�0jZ`YSVcu\VtpS�`dSLXvW"tuw]Xva��VwYcNzuU�aB`dc-^gU¤}ªU�jvjIWY\VXk`dU�a1o~cuw
h�cpsVW]`dfps�`[W]�VXv iU�jZU�sVti`dS�h�fpjZh�\Vjvfi`dXZcusVW�xLXZ`�S�fpa�`dc4^¡U�fpjk`dU�wYU�abo~cuw�fBS�l�W]`YU�wYU�WYXZW0WYXZ_1\Vjvfi`dXZcusÈ©
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e�cuw�`dSVU�WYU:h�fijvh�\Lj|fi`YXvcusVW�xI`YSVU:WYXvsLtu\Vj|fiwYXZ`ml��Vw]cu^VjZU�_ fpw]XvW]XvsVtBf¸`T`dSVU:WY�LXv pU�`YXv�!fp�V�gU�fpw]U�a
`dc�^gU4fpsµXv_��¡cpw]`ºfisP`0XvW]WY\VUi©1Ñms,cpwYaVU�w-`dcbcNzuU�wYh�cp_�UB`dSLXvW��Vw]cu^VjvU�_)xÈf�jZcusVtuU�w4§«SLcuwYXZ��cus�`ºfij
aVXZ_�U�sVWYXZcusncpo®�LÀ²Å ëÀì8íb¨ªfpsVab_�cuwYU[aVU�sVW]U�§o�p��h�U�jZjvW�XZs¥`dSVU 2 aVXZwYU�h�`dXZcusÈx�h�jZ\VW]`YU�wYU�a�SVU�f�z�Xvjkl
sVU�fpw�`dSVU�WY�LXv pUT`YXv�è¨r^VjZcIhº ¥��}¤fpW£U�_��VjvcNlpU�a�Xvs4tuwYXZaVW	���fpsLa¥�0��§«erXvtuW�©��I©´³uaÈx´UN¨ËxPXvs�`dU�sVaVU�a
o~cuwn_�cNz�XvsVtÆW]�VXv iU�h�fpjZh�\Vjvfi`dXZcusVW�© eè\Lw]`dSLU�wY_�cuw]UpxT`dSVU��LwYU�z�XZcu\VWn^VjZcIhº 8�,}�fiWbWY�VjZXZ`nXZs�`dc
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�Vw]U�WYW]\VwYUÉ×m)ç��*Lfpt�fiXvsVW�`"sVcus��maVXZ_�U�sVWYXZcus�fpju`YXv_�U % ) ��*�§~WYU�UTWYU�h>`dXZcus1��©k�u©k�¤o~cuw®`dSVU�aLU�¶�sVXk`dXZcus1cpo
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}�XvjZjÈ^gU�h�cusVW]XvaVU�wYU�a!o~cuw�`dSLU�h�cu_��VfpwYXZWYcusVW�©	RTSVU�`YXv_�U��¡U�wYXZcIaVWTcio�fpjZjD`dSVw]U�U�`dwYfph�U�W0fi�V�¡U�fpw
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Ç Xv_�Xvjvfpw4h�cusLh�jv\LWYXvcpsVWnh�fisí^gU�aVwYf�}�sío~cuw�`dSVUµ����tuwYXZa §GerXZtV©»�I©*�¸UN¨0T`dSVU�h�c�fpw]WYU�tuw]Xva
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a) Grid O1 at Mach 6.00 d) Grid P2 at Mach 2.21

b) Grid P1 at Mach 2.21 e) Grid H1 at Mach 2.21

c) Grid P1 at Mach 6.00 f) Grid H2 at Mach 2.21
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Escape streamline

a) Mass escape b) Mass influx
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Ó�áDÒÉÏÑÖ�Ö ß*ÙHÏÑÓ�äéÒKÚâÒKÖÑÍ Ó�äÎÖ�Ú�ë�¨hÓ�çHçDÍÉÖÑß*ÙqÏ�äÎÐhÙqÌ3Í�Ûöçqß�ÔÊÍ�áHÍKó>åÎÍÉäÎÒKÍhÓ�Û#�:Ï�ÐÎës�Îë!�hÜãÏ�ÙqÌ:�:Ï�ÐÎë-�3ë�úû�áDÌÎÓÜãáÉî
ÙqÌÎß*Ù�ÙqÌ3ÍFß�ÒKÙHå�ß�Ö�çHÍ�ß5ÙHÙ�ß*Ò�ÌÎÔ�ÍKäïÙ	ÕÎçHÍKáHáDåÎçHÍÅÍÉó>å�ß*ÖÑá@ÏNÐ�Ð	ÞÎåÎçDÏÑäÎÐÀÙHÌÎÍ$áDÌÎÍ�ß�ç	ÖÑß�Ú�ÍÉç-
<áhÞÎÓÜãä>Ühß�çDÞ
ÔÊÓ�è�ÍÉÔÊÍÉäïÙ¼Ó�äÎÖ�Ú�/öÛöçqß*Ô�ÍKán�ê�ú  1�ë./öË	ÌÎÍÀçDÍÉó>åÎÏÑçDÍÉÞýçHÍ�ß5ÙHÙ�ß*Ò�ÌÎÔ�ÍKäïÙ1ÕÎçDÍÉáDáHåÎçDÍCÏNÐuÐ9d û e&���ôÜhß�á
çHÍKÒÉÓè�ÍKçHÍKÞàÍ�ß�çDÖÑÏÑÍKçÉî;Ï�äÅ4@óæëÆ�Îë��3î�áDÍÉÒ0ÙqÏÑÓ�äÅ�Îë&�Øë���10ë©�¼ÓÜ�ÍKè�ÍKçÉî:ÜãÌ3ÍÉä«ÙHÌÎÍ�áDÌÎÍ�ß*çíÖÑßÚ�ÍÉçÅÔÊÓ�è�ÍÉá
åÎÕïÜhß�çHÞ�/ Ûöçqß�ÔÊÍÉá úÀ�ê���þ�1�îÙqÌÎÍ�ß�ÒKÙHå�ß�Ö>çHÍÉß*ÙHÙqß�Ò�ÌÎÔÊÍÉäïÙ�ÕÎçHÍKáHáHå3çHÍhÙqß�l�ÍKá:Ó�äÈÔ�åÎÒ�Ì�ÖÑß�çHÐ�ÍÉç�è*ß�ÖÑå3ÍÉá
ÙqÌÎß�äcÏNÐuÐ�d©û#e!���âë�Ë	ÌÎÏÑáhÒÉÓ�åÎÖ�Þ�òeÍ$Í0×ØÕÎÖÑß�ÏÑäÎÍKÞ�òïÚìÙHÌÎÍ$ÌÎÏ�Ð�Ì�ÕÎçDÍÉáHáDåÎçHÍFÓâÒÉÒKåÎçHçDÏÑäÎÐÀò�ÍKÌÎÏÑäÎÞ�ÙHÌÎÍ
áHÔ�ß�Ö�Öïò�ÓÜàÜhßè�Í�î�ÜãÌÎÏ�Ò�ÌôÏÑá"ÛöÓ�çHÔÊÍÉÞíÏÑäÈÛöçHÓ�äïÙ�Ó�ÛÎÙqÌ3ÍháHÌ3Ó�åÎÖÑÞ3ÍÉç�ÜãÌ3ÍÉä�ÙqÌ3ÍháHÌ3Í�ß�ç�Ö ß�Ú�ÍKç�ß*ÙDÙ�ß�Ï�äÎá
Ï�ÙHáíÖ�ÓÜhÍKáDÙ�ÕeÓ�áDÏ�ÙqÏ�Ó�ä�ë�Ë	Ìâå3áÉî�ÙqÌ3ÍìÓ�å3ÙHÍÉçÈÕ�Ó�çDÙqÏ�Ó�äªÓ�Û�ÙqÌ3Í�ß*Û ÙHÍÉçHòeÓâÞ3ÚÃò�ÍKÒÉÓ�ÔÊÍÉáíÍ0×ØÕeÓ�áHÍKÞ«ÙqÓ
áHå3Õ�ÍKçHáHÓ�äÎÏÑÒÅáDÙHçHÍÉß�Ôýë

�IäÎÍKèâÏ�Ù�ß�òÎÖ�Ú�î>ÙqÌÎÍéÏÑäïÙHÍÉçHáDÍÉÒ0ÙqÏÑÓ�äìÓ�Û�ÙqÌÎÍ�ÏNÐuÐ�d©û e&���FÖÑÏ�äÎÍ	ÜãÏ�ÙqÌñÙqÌ3Í1ÕÎçDÍÉáHáDåÎçHÍ1ÌÎÏÑáBÙqÓ�çBÚ�ÚâÏÑÍÉÖ�ÞÎá
ÙqÌ3ÍÈÌ3ÏÑÐ�ÌÎÍKáDÙéß�ä3Þ·ÙHÌÎÍÅÖÑÓÜhÍKáDÙéÕeÓ�áHÏ�ÙqÏÑÓ�äÎá	Ó�Û�ÙqÌÎÍÅáHÌ3Í�ß�çãÖ ß�Ú�ÍÉç�/öÛöçHß�Ô�ÍKá��ôß�äÎÞªú  10ë

Ë	ÌÎÏÑáFÓ�òÎáHÍKçDè*ß*ÙqÏ�Ó�ä�ÛöåÎçBÙqÌÎÍKçFáHåÎòÎáBÙ�ß�äïÙHÏ ß*ÙHÍÉáÉî;ÙHÌ�ß*ÙFÙqÌ3ÍôáHÌÎÍÉß�çFÖ ß�Ú�ÍKç�
�áÅÖ ß*ÙHÍÉçqß*Ö:ÔÊÓ�è�ÍÉÔÊÍÉäïÙ
ÏÑá	Ï�äÎÞÎÍKÍÉÞ·çHÍÉÖÑß*ÙqÍKÞ�ÙqÓôÙqÌÎÍÅçDÍ�ß*ÙDÙ�ß�Ò�ÌÎÔÊÍÉäïÙéÕÎçDÍÉáHáDåÎçHÍíÓ�Û�ÙqÌÎÍÈß�Ò0Ùqå�ß�Ö;ÍKáHÒÉß�Õ�ÍÅáBÙqçHÍÉß�ÔÊÖÑÏÑä3Í�ë
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Ë	ÌÎÍFçDÍÉáHå3Ö�ÙqáhÓ�Û;ÙqÌÎÍFáDÏÑÔ�å3Ö ß*ÙHÏÑÓ�äÊÖ ß�çDÐ�ÍÉÖ�ÚñÒÉÓ�äØÝ�çHÔ ÙqÌÎÍ$ÍKäÎÍÉçDÐ�ÍKÙHÏÑÒ$áDÌÎÍ�ß*ç	Ö ß�Ú�ÍKç�ÌïÚØÕeÓ�ÙHÌÎÍÉáDÏÑá	Ó�Û
�FÍÉäïÜ�Ó�çDÙHÌ>ÚÁübú�þ5ÿ�ß�Õ�ß�çBÙhÛöçHÓ�Ô áDÓ�ÔÊÍ¼ÔÊÏÑäÎÓ�ç�ÔÊÓâÞÎÏ�Ý�ÒÉß*ÙqÏ�Ó�äÎáKë:÷1ÒKÒÉÓ�çDÞÎÏÑä3ÐÀÙqÓÈÙqÌÎÏ�á�ÙqÌ3ÍÉÓ�çBÚ�îØÙHÌÎÍ
ÍKè�ÍÉç	Ò�Ì�ß*äÎÐ�ÏÑä3Ð�áHÌÎÓ�åÎÖÑÞÎÍKç�çHÍÉß*ÙHÙqß�Ò�ÌÎÔÊÍÉäïÙ	ÒKÓ�äÎÞÎÏ�ÙqÏÑÓ�ä�ÏÑá�ÞÎçHÏ�è�ÍÉä�òïÚ�ÙqÌÎÍ$ÔÀå3Ùqå�ß*Ö�çDÍÉÖ ß5ÙqÏÑÓ�äÎáHÌÎÏ�Õ
Ó�Û�ÙqÌÎÍéÕÎçHÍKáHáDåÎçHÍ¼áHåÎÕÎÕ3ÖÑÏÑÍKÞìòïÚôÙqÌ3Í¼áDÌÎÍ�ß�ç�Ö ß�Ú�ÍKçÉî$ÏNÐ Â=Ñ�Ò ß�äÎÞñÙqÌ�ß5ÙhçDÍÉó>åÎÏÑçDÍÉÞ�ò>ÚôÙHÌÎÍ¼ß*Û ÙqÍKçHòeÓØÞ3Ú�î
ÏNÐuÐÉë�� ÌÎÍÉä©ÏNÐ Â=Ñ�Ò Ú ÏNÐuÐéÙqÌÎÍKä]ÙqÌ3ÍÀáHÌ3Í�ß�ç¼Ö ß�Ú�ÍKç¼Ï�á¼Ö�Ï�Û ÙqÍKÞ�Ó��ÃÛöçHÓ�Ô ÙHÌÎÍ�ß*Û ÙHÍÉçDò�ÓâÞ3Ú�áHÌ3Ó�åÎÖÑÞ3ÍÉç
ß�äÎÞ Ô�ß�áHáìÍÉáHÒÉß�ÕeÍÃÛöçDÓ�Ô ÙHÌÎÍÁáHÍKÕ�ß�çHß*ÙqÏ�Ó�ä �ÉÓ�ä3ÍªÓâÒÉÒKåÎçHáKî¼ÜãÌÎÍKçHÍÉß�á�ÏÑä ÙqÌ3ÍÁÓ�ÕÎÕeÓ�áHÏ�ÙqÍ�ÒÉß�áHÍ
ÙqÌ3Í�áHÌÎÍÉß�çôÖ ß�Ú�ÍKç�çHÍÉß*ÙHÙqß�Ò�ÌÎÍKáÊòeÍÉÖ�ÓÜ ÙHÌÎÍ�ß*Û ÙHÍÉçHòeÓâÞ3Ú«áDÌÎÓ�åÎÖ�ÞÎÍÉç�ß�äÎÞ�Ôìß*áHá�Ï�ä m�åØ×«ÏÑäïÙqÓ�ÙHÌÎÍ
áHÍKÕ�ß�çHß*ÙqÏ�Ó�ä��ÉÓ�äÎÍFÙqß�l�ÍKá¼ÕÎÖÑß�ÒÉÍ*ë

Ë	ÌÎÍñÒÉÓ�ä3ÞÎÏ�ÙHÏÑÓ�äÎáÅß5ÙFÙqÌÎÍñáHÍKÕ�ß�çHß*ÙqÏ�Ó�äÁÕ�Ó�ÏÑäïÙÅÒ�Ì�ß�äÎÐ�Í�ß*áíß�çDÍ�ß�Ò0ÙqÏÑÓ�ä�ÙqÓ�ÙqÌÎÏ�áFÍ-��ÍÉÒ0ÙíÜãÏ�ÙqÌ
ß�ÒÉÍKçDÙqß�ÏÑäàÙqÏ�Ô�Í�Ö ß�Ð3î�ÜãÌÎÏÑÒ�Ì�ÖÑÍÉß�ÞÎá�ÙHÓ§ß�ä3Ó�äØêIå3äÎÏ�ÛöÓ�çDÔ�Þ3ÏÑáDÙHçHÏ�òÎå3ÙqÏ�Ó�ä}Ó�ÛãÙHÌÎÍ�è�ÍKÖÑÓâÒÉÏ�ÙIÚ}ß�äÎÞ
ÕeÓ�ÙqÍKä>ÙHÏ ß�Ö�çHÍ�ß5ÙHÙ�ß*Ò�ÌÎÔ�ÍKäïÙ¼Õ3çHÍÉáDáHåÎçDÍíÏ�ä�ÙqÌÎÍÅáHÌ3Í�ß�çãÖ ß�Ú�ÍÉçÉë

Ë	ÌÎÍ�Ý�çDáDÙ�ÔÊÏÑäÎÓ�ç�Ô�ÓâÞÎÏ�Ý�Ò�ß*ÙHÏÑÓ�ä ÒÉÓ�ä3ÒÉÍÉçDäÎÏÑä3Ð �ÅÍKäïÜhÓ�çBÙqÌïÚ�
<á·ÒÉÓ�äÎÒÉÍKÕ3Ù�ÏÑáKîéÙHÌ�ß*Ù�ß}ÌÎÏ�Ð�Ì
ÕÎçDÍÉáHáDåÎçHÍ3/GÏ�ä�ÙqÍKçHÔÊá	Ó�Û2ÏNÐ Â=Ñ�Ò 1�ß�ä3Þ·Ì3ÏÑÐ�Ì�è�ÍÉÖÑÓâÒÉÏ�ÙIÚ3m�å3ÏÑÞ�Ò�ß*ä·ä3ÍKè�ÍKç¼Õ3çHÍÉÒKÍÉÞÎÍÈßôÖÑÓÜ ÕÎçDÍÉáHáDåÎçHÍ
ß�äÎÞ·ÖÑÓÜ è�ÍKÖÑÓâÒÉÏ�ÙIÚ©m�åÎÏ�Þ�ÜãÏ�ÙqÌÎÏ�ä�ÙqÌÎÍÅòeÓ�åÎäÎÞÎÏ�äÎÐñáDÙHçHÍ�ß*Ô�Ö�ÏÑäÎÍ*ë

Ë	ÌÎÍÀáDÍÉÒKÓ�äÎÞÁÔÊÓØÞÎÏ�Ý�Ò�ß5ÙqÏÑÓ�ä�çHÍÉÐ�ß�çHÞÎáéÙqÌÎÍÅè*ß�ÖÑå3ÍíÓ�Û:ÙqÌÎÍíß�ÒKÙHå�ß�Ö"çHÍÉß*ÙHÙqß�Ò�ÌÎÔÊÍÉäïÙ$Õ3çHÍÉáDáHåÎçDÍ�(
Ï�ÙñÜhß�áìÛöÓ�å3äÎÞkÙqÓ§ò�ÍýáHåÎò3áDÙ�ß*ä>ÙHÏ ß�Ö�Ö�ÚàÖÑß�çHÐ�ÍÉçôÙqÌ�ß*äkÙqÌÎÍýçHÍKóâå3ÏÑçHÍKÞ çHÍÉß*ÙHÙqß�Ò�ÌÎÔÊÍÉäïÙ�Õ3çHÍÉáDáHåÎçDÍ�î
ÜãÌÎÍKäýÙqÌ3ÍÈáDÌÎÍ�ß*çéÖÑß�Ú�ÍÉç	Ühß�áãÔ�ÓèâÏÑä3ÐÊÖÑß*ÙqÍKçqß�Ö�Ö�ÚÊåÎÕïÜhß�çHÞÎáKë
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 ë<û�ûôçHÍKáHåÎÖ�Ùqá	ÜãÏÑÖ�Ö�òeÍÈÕ3çHÍÉáDÍÉäïÙqÍKÞ�ÏÑä�ßñáHÏ�Ô�Ï�Ö ß�ç ÛGß�áDÌÎÏÑÓ�ä�áDÍÉÕ�ß�çHß*ÙqÍKÖ�Ú�ÖÑß*ÙqÍKçÉë

Ë	ÌÎÍ�áHÍKóâå3ÍÉäÎÒKÍýÓ�ÛC��û·mÎÓ�Ü èâÏÑáDå�ß�ÖÑÏ�áqß*ÙHÏÑÓ�äÃÛöçqß*Ô�ÍKá�ÏÑá�áDÌÎÓÜãä Ï�ä �:ÏÑÐ3ë��Îë�úÀ�ØëÃË	ÌÎÍ�äÎÓ�äØê
ÞÎÏ�Ô�ÍKäÎáHÏ�Ó�ä�ß�Ö	ÙqÏ�Ô�Í·ÞÎÏ'��ÍKçHÍÉä3ÒÉÍ�òeÍKÙIÜ�ÍÉÍKä ÍÉß�Ò�Ì Ó�ÛFÙHÌÎÍ]Ûöçqß*Ô�ÍKáìÏÑá3acb%d û e!�kübúÉÿ1ß�äÎÞ ÙHÌÎÍ
ÙqÏ�Ô�ÍKáÊÛöçDÓ�Ô Ó�äÎÍ]Ò0ÚâÒÉÖÑÍ]Ó�ÛFÙqÌÎÍ]ÕÎçHÍKáHáHå3çHÍÃÌÎÏÑáBÙqÓ�çBÚ ß�çHÍýáHÌÎÓÜãä ÏÑä ��ÏÑÐÎë6�Îë�ú�ú�ë£ âÏÑÔÊÏÑÖ ß*çÀÙqÓ
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& ������� ³ }�y�µ5�Mt���q°rx}�q	�°t`��} v��$y�w�vx�¹q��
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ÙqÌ3ÍÈÙHçHÏÑÕ3ÖÑÍ$ÕeÓ�ÏÑäïÙéÏÑáQl*ÍÉÕ3Ù¼ÏÑäýßÊÖ�ÓÜhÍKçéÕeÓ�áDÏ�ÙqÏ�Ó�ä�ÙqÌÎß�ä]òeÍKÛöÓ�çDÍÅÞÎåÎçHÏ�äÎÐñÙqÌÎÍÅÍÉäïÙHÏÑçHÍÈáHÍKÒKÙHÏÑÓ�äÎáéÓ�Û
ÏÑä#mæß*ÙqÏ�Ó�äÃß�äÎÞÃÜãÏ�ÙHÌÎÌÎÓ�Ö�Þ�î"Ì�ß�èâÏÑäÎÐýß·Þ3å�ß�Ö@Í-��ÍÉÒ0ÙÀÓ�äªÙHÌÎÍñÍKè�Ó�ÖÑå3ÙHÏÑÓ�äªÓ�Û�ÙqÌÎÍÊáHÌÎÓâÒ�lÁáDÚâáBÙqÍÉÔ·ë
�:Ï�çHáDÙÉî�ÙHÌÎÍ]Í�×3ÕÎß�äÎÞÎÍKÞ ÛöÓ�çHÍKáHÌÎÓâÒ�l ÜãÏ�ÖÑÖãß�Õ3Õ�ÍÉß�çìß*áìß«ÔÊÓ�çDÍ·òeÍÉÖ�Ö�ê8ÖÑÏ�l*Í�áHÌ�ß*Õ�Í*î�ÜãÏ�ÙqÌ ò�Í0ÙHÙHÍÉç
ÕÎçDÓ�äÎÓ�åÎä3ÒÉÍÉÞªÒÉå3çDè*ß*Ùqå3çHÍÊß�òeÓ�è�ÍôÙqÌÎÍñáHÕ3Ï�l�ÍôÙHÏÑÕÃçHÍKÐ�ÏÑÓ�ä0/ Ûöçqß�ÔÊÍ�ú  1�ë» ØÍKÒÉÓ�äÎÞ3Ö�Ú�î"òeÍÉÒÉß�åÎáHÍÊÓ�Û
ÙqÌ3Í�ÒÉÖÑÓ�áHÍÉä3ÍÉáHáÊÓ�ÛãÙqÌ3Í�ÙHçHÏ�ÕÎÖÑÍ�Õ�Ó�Ï�äïÙôÙqÓ�ÙqÌ3Íýß5Û ÙqÍÉçDò�ÓâÞ3Ú�î�áDÌÎÓâÒ�lÅ� �0/g�:Ï�ÐÎë@�Îë&����1ÈÏÑäïÙqÍKçqß�Ò0Ùqá
ÜãÏ�ÙHÌ�ÙqÌÎÍFÒ0ÚâÖÑÏÑä3ÞÎÍÉç�áDåÎçDÛGß*ÒÉÍ�î3ÖÑÍ�ß*ÞÎÏÑäÎÐíÙqÓ�ÙqÌ3ÍÅß�ÕÎÕeÍ�ß�çHß�äÎÒÉÍFÓ*Û"ÒÉÓ�ÔÊÕÎÖÑÍ�×�áDÌÎÓâÒ�l�áDÙHçHåÎÒ0ÙqåÎçDÍÉáéß�á
ÙqÌ3ÍÅÙHçHÏ�ÕÎÖÑÍ$ÕeÓ�Ï�ä>ÙãÕÎß�áHáDÍÉáãÙqÌÎÍÅáHÌ3Ó�åÎÖÑÞ3ÍÉç�/öÛöçHß�Ô�ÍKáFúÀ��ê|��û�10ë

�:ÏÑäÎß�ÖÑÖ�Ú�îÉÙHÌÎÍ�+]ß�Ò�Ì��âë!�Øú�ß�ä3Þc+]ß*Ò�Ì  ë<û�û	Ò�ß*áHÍÉá�ÞÎÓéäÎÓ�Ù"áDÌ�ß�çHÍ@ÙHÌÎÍ áqß�ÔÊÍ@ÙqçHÍKäÎÞÈçHÍÉÐ�ß�çHÞÎÏ�äÎÐ
ÙqÌ3ÍÅÛöÓ�çHÍÉáDÌÎÓâÒ�l�ß�äÎÐ�Ö�Í3/��:ÏÑÐ�áÉëN�Îë�ú  ß�äÎÞ"�Îë����]1�ë6� Ì3ÏÑÖÑÍ$ÙHÌÎÍFÛöÓ�çHÔÊÍÉç	Ó�äÎÍíÏ�á	Ò�Ì�ß�çHß�ÒKÙHÍÉçHÏ�áHÍKÞ]òïÚ
ÕeÍÉçHÏ�ÓØÞ3á�Ó*ÛÎÒÉÓ�äÎáDÙqß�äïÙ:è*ß�ÖÑå3ÍÉá�Ò�Ì�ß�äÎÐ�Ï�äÎÐéÏÑäÈÞÎÏÑáDÒÉçHÍ0ÙqÍ�ADåÎÔÊÕÎáÉî5ÙqÌÎÍ�Ö ß*ÙDÙqÍKç�Ó�äÎÍ�Í�×ØÌÎÏÑòÎÏ�Ùqá�ßéçHß*ÙqÌ3ÍÉç
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�:Ï�Ð�åÎçHÍ��Îë����N(���t��=v�t�rgv�y��,y|{¹{�y���q���}�y$�d0.t��`½�w�q�vx�¾r�vxº3q ± ���#w&��t�r�v�y��,t�r¹�°t`��} ������� {=��q�q��srg��q�t�º �

ÒÉÓ�ä>ÙHÏÑä>åÎÓ�å3á�è*ß�çHÏÑß*ÙqÏ�Ó�ä�ë;Ë	ÌÎÏ�á�Ï�á�òeÍÉÒÉß�åÎáDÍhÓ�ÛÎÙHÌÎÍ�ÞÎÏ��ÍÉçDÍÉäïÙ�ÔÊÏÑäÎÏ�Ô�åÎÔ ß�ÖÑÖ�ÓÜ�ß�ò3ÖÑÍ áHÌÎÓâÒ�lÈß�äÎÐ�Ö�Í
ß�ÕÎÕeÍ�ß*çHÏÑä3Ð�ß*Ù¼ÙqÌÎÍ�ÕÎß�çDÙHÏÑÒÉå3Ö ß�ç	ÛöçHÍKÍÉáBÙqçHÍÉß�Ô ß*äÎÞÁß�Ö�áHÓìòeÍÉÒÉß�åÎáDÍôÓ�Û@ÙqÌÎÍíÞÎÏ��ÍÉçDÍÉäïÙFáDÍÉÕ�ß�çHß*ÙqÏ�Ó�ä
�ÉÓ�äÎÍ·ÙHÌÎÏÑÒ�l>äÎÍKáHá�ÞÎåÎçHÏ�äÎÐÁÙqÌÎÍ·ÒÉÓ�ÖÑÖ ß*ÕÎáHÍ*ë0�Iä�ÛGß�Ò0Ù�î�ÙHÌÎÍ�ÛöÓ�çHÍKáHÌÎÓâÒ�l�ß�äÎÐ�Ö�Í�Ò�ß�ä3äÎÓ�Ù�çHÍ�ß*Ò�ÌkÏ�ÙHá
ÔÊÏÑäÎÏ�Ô�åÎÔ£ß�Ö�ÖÑÓÜhß�òÎÖÑÍÅè*ß�ÖÑå3Í,/go#e  Õ ß5Ù1ÙqÌ3Í¾+]ß�Ò�Ì  ë<û�û�ÛöçDÍÉÍÉáBÙqçDÍ�ß�Ô übú$o5ÿx11ß*á1Ï�Ù¼Ü�ß*áFáHÍÉÍKäÃÏÑä
ÙqÌ3Íc+]ß*Ò�Ì°�Øë&�ØúÈÒ�ß�áDÍ�îæáHÏ�äÎÒÉÍÅÙqÌÎÍÈáHÍKÕ�ß�çHß*ÙqÏ�Ó�ä%�KÓ�äÎÍ�
<áãÙqÌÎÏ�Ò�l>äÎÍÉáDá$ÏÑá	Ô�å3Ò�Ì]Ö ß*çHÐ�ÍKçéÞ3åÎÍÈÙHÓÊÙHÌÎÍ
áDÙHçHÓ�ä3Ð�ÍÉç�äÎÓ�çHÔ�ß�Ö�áDÌÎÓØÒ�lñÒÉß�åÎáHÏ�äÎÐÀÙHÌÎÍ¼Ï�äïÙqÍÉçHß�ÒKÙHÏÑÓ�ä�ë�Ë	Ì>åÎáÉîâÙqÌÎÍ1ß�äÎÐ�Ö�ÍéÓ*Û�ÙqÌÎÍéÛöÓ�çHÍKáHÌÎÓâÒ�lôÜãÏÑÖ�Ö
òeÍìÐ�åÎÏ�ÞÎÍÉÞ§òïÚªÙHÌÎÍìáDÌÎÍ�ß*ç�Ö ß�Ú�ÍKçÀß*äÎÐ�ÖÑÍ*ë�÷1ä}Ï�äÎÒÉçDÍ�ß�áDÍìÏÑäÃÙqÌ3ÍìáHÌ3ÓØÒ�l§ß�äÎÐ�Ö�Í�ÓâÒÉÒKåÎçHáÀß�áíÙHÌÎÍ
ÙIÜ�Óôò�ÓÜ Ü�ß�è�ÍÉáãÔ�ÍKçHÐ�Íc/öÛöçHß�Ô�ÍKá$úû3î�ú�úÀ1�îâÜãÌ3ÏÑÒ�Ì�ÏÑá�ÙqÌÎÍ1Í-��ÍÉÒKÙãÓ*Û;ÙqÌÎÍ$å3ÕÎáDÙHçHÍ�ß*Ô ÔÊÓ�è�ÍÉÔÊÍÉäïÙ
Ó�Û�ÙqÌÎÍÅÔÊÍÉçDÐ�ÍÉÞ�áHÌ3ÓØÒ�lìÜhß�è�Í*ëhË	ÌÎÍKä�îÎÙqÌÎÍÅÒKÓ�äïÙqÏÑä>å�ß5ÙqÏÑÓ�ä�Ó�Û�ÙHÌÎÍÅÕÎçHÍ0èâÏÑÓ�åÎáãÞÎÍKÒÉçDÍ�ß�áDÏÑäÎÐñÙqçDÍÉäÎÞ
ÛöÓ�Ö�ÖÑÓÜãáÉîÎÜãÌÎÏ�Ò�Ì]Ï�áéÞ3ÏÑáHçDåÎÕ3ÙHÍÉÞ]òïÚ�ÙHÌÎÍÈÙHçHÏ�ÕÎÖÑÍÅÕeÓ�ÏÑäïÙãÕ�ß�áDáHÏ�äÎÐ�ÙHÌÎÍÀß5Û ÙqÍÉçDò�ÓâÞ3Ú�áDÌÎÓ�åÎÖ�ÞÎÍÉçKë�Ë	ÌÎÍ
ß�ÕÎÕeÍ�ß*çqß�äÎÒKÍãÓ�Û�ÒKÓ�Ô�Õ3ÖÑÍ0×�áHÌÎÓâÒ�lôáDÙHçHåÎÒ0ÙqåÎçDÍÉá�ÏÑäôÙqÌÎÍ	èâÏÑÒKÏÑäÎÏ�ÙIÚ�Ó�Û�ÙqÌÎÍ	ÙHçHÏÑÕ3ÖÑÍ�áDÌÎÓØÒ�l"/öÞÎÏÑáDÒÉåÎáDáHÍKÞ
ß�òeÓè�Í$1hÜãÏ�ÖÑÖ�ß*ÖÑáHÓÊß�Ö�ÙqÍKç�ÙqÍÉÔÊÕeÓ�çqß�çDÏÑÖ�ÚÊÙHÌÎÍFÛöÓ�çHÍKáHÌÎÓâÒ�l�ß�äÎÐ�ÖÑÍ�ë

÷1Õ�ß*çDÙ�ÛöçDÓ�Ô ÙqÌÎÍKáHÍÁÞÎÍ0èØÏÑß*ÙqÏ�Ó�äÎáKîãÙHÌÎÍ�çDÍÉáDÙ�Ó�ÛFÙqÌÎÍ]Ò�Ì�ß�çqß*ÒKÙqÍKçHÏ�áDÙqÏ�Ò·m�ÓÜ ÛöÍ�ß*ÙHåÎçHÍKáÉî¼ß�äÎÞ
ÏÑä3ÞÎÍÉÍKÞÊÙHÌÎÍãÔìß�ADÓ�ç�Ó�äÎÍKá�áDåÎÒ�Ì�ß�á@ÙHÌÎÍãÍ0×ØÏÑáBÙqÍÉä3ÒÉÍéÓ�Û�ÙHÌÎÍ	è�Ó�çBÙqÏ�Ò�ß�ÖÎçDÍÉÐ�Ï�Ó�äñçHÍKáHÕeÓ�äÎáHÏ�òÎÖÑÍ	ÛöÓ�ç�ÙHÌÎÍ
Ô�ß�áHá�Ï�ä m�åØ×�îÎÓ�çhÙqÌÎÍFÖ�Ï�Û Ù�Ó���Ó*Û�ÙHÌÎÍFáHÌ3Í�ß�ç	ÖÑßÚ�ÍÉç	òïÚìÙHÌÎÍFáDÙHçHÍÉß�Ô�Ö�ÏÑäÎÍKáhÕeÍÉäÎÍ0ÙqçHß*ÙqÏ�äÎÐôÏÑäïÙqÓ�ÙHÌÎÍ
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áHÍKÕ�ß�çHß*ÙqÏ�Ó�ä,�ÉÓ�ä3Í�îÎÙ�ß�l�ÍÉá	Õ3Ö ß�ÒKÍFò>ÚìÍ0×3ß�Ò0ÙqÖ�Ú�ÙqÌÎÍÅáHß�Ô�Í1Ôìß�ä3äÎÍÉç	ß*á	ÞÎÍÉáDÒÉçHÏ�ò�ÍKÞýÍÉß�çHÖ�ÏÑÍKçhÏÑä�ÙHÌÎÍ
+]ß�Ò�Ì·�Øë&�ØúÅÒ�ß�áDÍ�ë
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÷1á�ßFáHå3Ô�Ô�ß�çDÚÀÓ�ÛeÙqÌÎÍéß�òeÓè�Íéß�ä�ß�Ö�ÚâáHÍÉáKîïÙqÌÎÍ	ÛöÓ�Ö�ÖÑÓÜãÏÑäÎÐ1ÕÎÏÑÒ0ÙqåÎçDÍ	Ó�Û�ÙHÌÎÍãÞÎçHÏ�èâÏÑäÎÐFÔÊÍÉÒ�Ì�ß*äÎÏÑáDÔ
Ó�Û�ÕÎåÎÖ�áqß*ÙHÏÑÓ�ä�Ì�ß*áéòeÍÉÍKä]òÎå3ÏÑÖ�Ù�åÎÕ�ë

�$åÎçHÏ�äÎÐÃÙqÌÎÍ·ÒÉÓ�Ö�Ö ß�Õ3áHÍ�Ó�Û$ÙHÌÎÍýÍ�×ØÕ�ß�äÎÞÎÍKÞ ÛöÓ�çHÍKáHÌÎÓâÒ�læîãßªè�Ó�çDÙHÏÑÒ�ß*ÖéçDÍÉÐ�Ï�Ó�ä ÏÑáñÐ�ÍÉä3ÍÉçqß5ÙqÍÉÞ
ÜãÏ�ÙHÌÎÏÑä�ÙHÌÎÍÅÐ�çHÓÜãÏÑä3ÐÊÙHçHÏÑÕ3ÖÑÍ$áDÌÎÓØÒ�l�áBÚâáDÙqÍKÔýë�Ë	ÌÎÏÑáéçHÍKÐ�ÏÑÓ�ä�ÛöÍKÍÉÞÎáãÙqÌ3ÍÈáDÍÉÕ�ß*çqß*ÙHÏÑÓ�ä"�ÉÓ�ä3ÍÈÜãÏ�ÙqÌ
Ðïß�á:Ó�çHÏ�Ð�ÏÑä�ß5ÙqÏÑä3Ð¼ÛöçHÓ�Ô ÙHÌÎÍ�ÛöçHÍKÍÉáDÙHçHÍÉß�ÔøÛöÓ�ç�ß�ò�Ó�å3Ù@ÙqÌÎÍhóâåÎß�çDÙHÍÉç@ÙqÏ�Ô�Í�Õ�ÍKçHÏÑÓâÞ�Ó�ÛeÕÎå3ÖÑáqß5ÙqÏÑÓ�ä�/��
Ó�å3ÙhÓ�ÛU��þÈÛöçqß�ÔÊÍÉá�10ë@� ÌÎÍKä�ÙqÌÎÍ¼Ð�çHÓÜãÏ�äÎÐôß�äÎÞìÒÉÓ�Ö�Ö ß�ÕÎáDÏÑäÎÐÈòeÓ�Ü Ühß�è�ÍKá	Ô�ÍKçHÐ�Í*îØÙqÌ3Í1ÕÎçDÍÉáHáDåÎçHÍ
ß*ÙÅÙqÌ3Íìß*Û ÙHÍÉçDò�ÓâÞ3ÚÁÛGß�ÒKÍ�çDÍ�ß�Ò�ÌÎÍKáôß�Ôìß5×ØÏ�Ô�åÎÔ·ë�÷¼ÖÑáHÓ3î�ÙHÌÎÍ�Õ3çHÍÉáDáHåÎçDÍ�Ý�ÍKÖÑÞ§Ó�ÛhÙHÌÎÍÊè�Ó�çDÙHÏÑÒÉß�Ö
çHÍKÐ�ÏÑÓ�äÀÏÑäïÙHÍÉçqß*ÒKÙqá�ÜãÏ�ÙHÌÀÙqÌÎÍ�Ô�ÍKçHÐ�ÍKÞ�áHÌ3ÓØÒ�lÅÙqÓ$Ö�Í�ß�è�Í�ß¼áDÙHçHÓ�ä3Ð$ÕÎçHÍKáHáDåÎçHÍ	Ð�çHß�ÞÎÏ�ÍÉäïÙ�ÞÎÍKÒÉçDÍ�ß�áDÏÑäÎÐ
ÏÑäñÙqÌ3Í¼åÎÕ3áDÙqçDÍ�ß�Ô ÞÎÏ�çHÍKÒKÙqÏ�Ó�ä�ë�Ë	ÌÎÏÑá ÛöÓ�çHÒKÍÉá�Ðïß�á ÙqÓÈò�ÍéçHÍ0è�ÍKçHáHÍKÞ�çqß�Õ3ÏÑÞÎÖ�ÚôÏÑäïÙqÓÅÙqÌ3Í¼áDÍÉÕ�ß�çHß*ÙqÏ�Ó�ä
çHÍKÐ�ÏÑÓ�ä�îeÛöçDÓ�Ô£ÜãÌÎÏÑÒ�Ì]Ï�Ù¼çHÍ0ê8ÍÉäïÙqÍKçHá$ÙHÌÎÍÀáDåÎÕ�ÍKçHáDÓ�äÎÏÑÒÀáDÙqçDÍ�ß�ÔùòeÍÉÌÎÏ�äÎÞ]ÙqÌ3Í�Ó�òÎÖ�ÏÑó>åÎÍÅÛöÓ�çHÍKáHÌÎÓâÒ�l
èâÏ ß�ß�áHÌÎÍÉß�çFÖ ß�Ú�ÍKçÉë:�éÓ�Ü�ÍKè�ÍÉçKî"ÙHÌÎÏÑá¼çHÍKÒÉÏÑçDÒÉåÎÖÑß*ÙqÍKÞ·m�ÓÜøÏÑá1ÒKÓ�ä3Ý�ä3ÍÉÞÁÙqÓìÙHÌÎÍ�Ö�Ó�Ü�ÍÉç1Ö ß�Ú�ÍKçHáFÓ�Û
ÙqÌ3ÍíáDåÎÕ�ÍKçHáDÓ�äÎÏÑÒíçHÍKÐ�ÏÑÓ�ä·òïÚ�ÙqÌÎÍim�ÓÜ ÒÉÓ�ÔÊÏÑä3ÐÊÛöçDÓ�Ô ÙqÌÎÍÅÛöçHÍKÍÉáBÙqçHÍÉß�Ôùß�äÎÞýÌÎÍÉäÎÒKÍÀÜãÏÑÖ�Ö"ß�Ðïß�Ï�ä
òeÍ�ÍÉäïÙqçHß�ÏÑäÎÍKÞàòïÚ}ÙqÌÎÍ�è�Ó�çDÙHÍ0×�ë«Ë	Ì3ÏÑáôÔÊÍ�ß�äÎá�ß�çHÍÉÕeÍ�ß5ÙqÍÉÞ çHÍKÒÉÏ�çHÒÉå3Ö ß*ÙHÏÑÓ�ä§Ó�ÛãÙqÌÎÍ¡m�ÓÜ ß�äÎÞ
ß�Ö�áHÓÀÙHÌ�ß*Ù�ÙHÌÎÍFÔìß*áHá�Ó�Û"ÙHÌÎÍ$Ðïß�á�Ùqçqß*ÕÎÕ�ÍKÞ�ÏÑäìÙHÌÎÍFáHÍKÕ�ß�çqß5ÙqÏÑÓ�ä,�ÉÓ�äÎÍ$ÜãÏ�ÖÑÖæòeÍ$ÛGß�ÏÑçDÖ�ÚñÒÉÓ�äÎáDÙqß�äïÙ�ë
Ë	Ì>åÎáÉîØÙqÌÎÍ$Ó�çHÏÑÐ�ÏÑä�ß�ÖÎè�Ó�çDÙHÍ0×�ß�äÎÞ�Ï�Ùqá�çHÍÉáDÏÑÞÎåÎß�Ö�ÕÎçDÍÉáDáHåÎçDÍ$Ý�ÍÉÖ�Þ�Ì�ß�è�Í1ÙIÜ�ÓôÞÎÏ'��ÍKçHÍÉäïÙ	çDÓ�ÖÑÍKá�(:ÙHÌÎÍ
ÛöÓ�çDÔ�ÍKç�Ó�äÎÍéÝÎÖÑÖÑá@ÙHÌÎÍ¼áDÍÉÕ�ß*çqß*ÙHÏÑÓ�ä©�ÉÓ�äÎÍéÜãÏ�ÙHÌìßÈÒÉÍÉçBÙ�ß�Ï�ä�ß�ÔÊÓ�åÎäïÙ�Ó�Û�Ðïß�áÉî>ÜãÌÎÍKçHÍ�ß*áhÙqÌÎÍéÖ ß5ÙHÙqÍKç
Ó�äÎÍÅÍKäÎáHåÎçDÍÉáãÙqÌ�ß5ÙéÙHÌÎÏÑá	Ð�ß�á	ÞÎÓâÍÉáãäÎÓ�ÙéÍÉáDÒ�ß�ÕeÍ�ë

Ë	ÌÎÍ�ÒÉÓ�ÔÀòÎÏÑä�ß5ÙqÏÑÓ�äàÓ�Û¼ÙHÌÎÍÉáDÍ�ÙqÌÎçDÍÉÍ�ÛGß�ÒKÙHÓ�çHá-(�ßÁäÎÍ�ß�çDÖ�Ú«ÒÉÓ�äÎáBÙ�ß�äïÙ�Ôìß*áHáôÓ�Û¼Ðïß�áôÏ�ä�ÙHÌÎÍ
áHÍKÕ�ß�çHß*ÙqÏ�Ó�ä��KÓ�äÎÍ*î@ß·çDÍÉÒKÏÑçHÒKåÎÖ ß5ÙqÏÑÓ�äªÞ3çHÏ�è�ÍÉä}òïÚÃÙqÌ3Í�çDÍÉáHÏ�ÞÎå�ß�Ö ÕÎçDÍÉáDáHåÎçDÍìÝ�ÍÉÖ�Þ«ß*äÎÞ«ÙqÌ3Í�ÌÎÏ�Ð�Ì
ÕÎçDÍÉáHáDåÎçHÍ1ß�ÒÉÒKåÎÔ�åÎÖÑß*ÙqÍKÞìß5Ù�ÙHÌÎÍãÒKÚâÖÑÏ�äÎÞÎÍKç ÛGß*ÒÉÍ	ÜãÏÑÖ�ÖÎÞÎçHÏ�è�ÍãÙqÌÎÍãÏ�ä mæß*ÙHÏÑÓ�ä2¿5Í0×ØÕ�ß�äÎáDÏÑÓ�äñÕÎçDÓØÒKÍÉáDáÉë
Ë	ÌÎÍ�ÒKÓ�äÎáBÙ�ß�äïÙ$Ô�ß�áDá1Ó�Û Ðïß*á1ÏÑä3ÒÉçHÍÉß�áHÍKá1Ï�Ùqá¼è�Ó�ÖÑå3Ô�Í3/öÙHÌÎÍíè�Ó�ÖÑåÎÔÊÍÀÓ*Û�ÙqÌÎÍíáHÍKÕ�ß�çqß5ÙqÏÑÓ�ä	�ÉÓ�ä3Í$1
ß�á	ÙqÌ3ÍÈÌ3ÏÑÐ�Ì�ÕÎçDÍÉáDáHåÎçDÍÀäÎÍÉß�ç	ÙqÌÎÍÅÒKÚâÖ�ÏÑäÎÞÎÍKç�ÛGß�ÒÉÍÅÏ�á	çHÍÉÖ�ÏÑÍ0è�ÍÉÞ�ë
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Ô�ß�áHáÊÏÑä mÎåØ× ß�çHÏ�áHÏ�äÎÐªß*ÙñÙqÌÎÏ�á�ÕeÓ�ÏÑäïÙñÜ�Ó�åÎÖÑÞ òeÍ]áHåØõ�ÒKÏÑÍKä>ÙÊÙqÓ§Ôìß*ÏÑäïÙ�ß�Ï�ä�ß§áDÍÉÖ�Û1áHåÎáBÙ�ß�Ï�äÎÍÉÞ
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Ó�Û�ÙqÌÎÍÅáDÍÉÖÑÍKÒKÙHÍÉÞ]ÕeÓ�Ï�ä>ÙHáãß�çHÍFáDÌÎÓÜãä]Ï�ä%��ÏÑÐÎë#�Îë����3ë

�:Ï�çHáDÙÉî�Ö�ÍKÙñåÎáÊÍ0×3ß�ÔÊÏÑä3Í�ÙHÌÎÍ·ÕÎåÎÖÑáHß*ÙqÏ�Ó�ä�Ô�ÓâÞÎÍ�Ó�ÕeÍÉçHß*ÙqÏ�äÎÐªß*ÙñÙqÌÎÏ�áñÍ0×âÙqçDÍÉÔÊÍÉÖ�Ú}Ö ß�çDÐ�Í�áHÕÎÏl�Í
ÖÑÍKäÎÐ�ÙHÌ�ë°��çqß�ÔÊÍì÷íú�áHÌ3Ó�Üãá�ÙHÌÎÍìÙHÏÑÔÊÍ�ß*ÙíÙqÌÎÍ�Ï�äÎáDÙqß�äïÙ�Ó�ÛãÙHÌÎÍ�ÒÉÓ�ÖÑÖ ß*ÕÎáHÍ*ë°�¼ÓÜ�ÍKè�ÍKçÉî�ß�ÖÑÓ�äÎÐ
ÜãÏ�ÙHÌ�ÙqÌÎÍÅÙIÜhÓÊÙqçDÏÑÕÎÖ�Í$áHÌÎÓâÒ�l�áDÚâáBÙqÍÉÔÊá1áDÍÉÍKä�ß*ÙãÙqÌ3ÍÈáDÌÎÓ�çBÙ¼áDÕÎÏ�l*ÍíÖ�ÍÉäÎÐ*ÙqÌ�ÕÎåÎÖ�áqß*ÙHÏÑÓ�ä�/öÙHÌÎÍÅÒÉÓ�Öbê
Ö ß*ÕÎáHÏ�äÎÐôß�äÎÞ�ÙHÌÎÍFÐ�çHÓÜãÏ�äÎÐôò�ÓÜ Ü�ß�è�Í�îæáHÍKÒKÙqÏ�Ó�ä,�Îë��3ë���10î�ßÀÙHÌÎÏÑçDÞ�ÙqçDÏÑÕÎÖ�Í1áHÌ3ÓØÒ�l�áBÚâáDÙqÍKÔ£ÒÉÓ�å3ÖÑÞ
ß�Ö�áHÓôòeÍÈÓ�òÎáHÍKçDè�ÍKÞÄ/öÏÑÖÑÖ�åÎáDÙHçqß*ÙHÍÉÞ�òïÚ�ÙHÌÎÍFÕÎçHÍKáHáDåÎçHÍíÏÑáHÓ�ÖÑÏÑä3ÍÉá�ÕÎÖ�Ó�Ù	Ï�ä�Ûöçqß�ÔÊÍF÷ÀúÅÓ�Û@�:ÏÑÐ3ë �Îëf���]1�ë
�8Ù�ß�ÕÎÕeÍ�ß�çDá�ß*Ù�ß�ÕÎÕÎçDÓ×ØÏ�Ôìß*ÙHÍÉÖ�ÚÀÙqÌ3ÍéÌÎß�Ö�Û ê8ÞÎÏÑáBÙ�ß�äÎÒKÍ	ò�Í0ÙIÜhÍKÍÉäìÙHÌÎÍ	ÙIÜhÓÈÜ�ß�è�ÍÉá	ß�ä3Þ�òïÚñÒÉÓ�äÎáHÏ�ÞØê
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�:Ï�Ð�åÎçHÍ��Îëf�]�#(Bu���q����s�`��q¼}`v��srEy��=�Y�`qsr�t�vxw�y|{¼r~}�q�uU��®0rg�Gt�� �svxr�v�y��C{�y��Qt���y���rgvx����y��]�sw��.vx�¹�s��q�t����
vx�`½»�E��v10�q:w�qs�`½�rx} � <¹��q�q��sr���q�t�º �°t`��}"���#º,�sqs�.� � �v& ± �E��v10�qK�E��q�q����8Î Â d û e<û�û�� �

ÍÉçDÏÑäÎÐñÙqÌ3ÍÀÞÎÏ�çHÍÉÒ0ÙqÏ�Ó�äýÓ*Û@Ï�ÙHá¼ÔÊÓè�ÍÉÔÊÍÉäïÙ¼Ï�Ù¼ÏÑáãÒÉÓ�ÖÑÖ ß*ÕÎáHÏ�äÎÐÎë�Ë	ÌÎÏ�áéÙHçHÏ�ÕÎÖÑÍÅáHÌ3ÓØÒ�l�áDÚâáBÙqÍÉÔ ÒÉÓ�å3ÖÑÞ
äÎÓ�Ù¼òeÍíÓ�ò3áHÍÉçBè�ÍKÞÁÍ�ß�çDÖÑÏÑÍKçãáHÏÑä3ÒÉÍÀÏ�ÙéÏÑáéÒÉçHÍÉß*ÙqÍKÞ�òïÚ·áHÌÎÓâÒ�l�Ü�ß�è�Í�� o�Óè�ÍKçDÙ�ß�lâÏ�äÎÐ�áDÍÉÕ�ß�çHß*ÙqÏ�Ó�ä
çHÍKÐ�ÏÑÓ�ä£�6�¡/öáHÍKÍ.�:ÏÑÐ3ë��Îë�ú  1@ÞÎåÎçHÏ�äÎÐÅÙqÌÎÍ¼ÒÉÓ�äïè�ÍKÒKÙHÏÑÓ�ä�Þ3Ó�Üãä3áDÙqçDÍ�ß�Ô·ë@Ë	ÌÎÏ�á�ÕÎçDÓØÒKÍÉáDá�ÒÉÓ�å3ÖÑÞÊäÎÓ�Ù
Ù�ß�l�ÍÅÕÎÖ ß*ÒÉÍÈß*ÙãáHÌ3Ó�çDÙHÍÉçãáHÕÎÏl�ÍÅÖÑÍKäÎÐ�ÙHÌÎáÉî�òeÍÉÒÉß�åÎáHÍ:� oôáDÙHçHÏ�l*ÍÉáãÙqÌÎÍFÜhß�ÖÑÖ�Ô�åÎÒ�Ì·áHÓâÓ�äÎÍÉçKë

÷1á�ÙqÌ3ÏÑá�ÒKÍÉäïÙqçHß�ÖFáHÌÎÓâÒ�l áBÚØáBÙqÍKÔ Ô�ÍKçHÐ�ÍKá�ÜãÏ�ÙHÌ ÙHÌÎÍÁÐ�çDÓ�ÜãÏ�äÎÐ}ÙqçDÏÑÕÎÖ�Í]áDÌÎÓØÒ�læî1ÙHÌÎÍ�è�Ó�çBê
ÙqÏ�Ò�ß�Ö"çDÍÉÐ�Ï�Ó�äÁß�Ö�çHÍ�ß*Þ3Ú�ÛöÓ�çHÔÊÍÉÞýÏÑä]ÙHÌÎÍÀÖÑß*ÙHÙHÍÉç1Ó�äÎÍíÙHçqß�äÎáBÛöÓ�çHÔÊá¼ÙHÓ�ßìçDÍÉáHÏ�ÞÎå�ß�Ö¼/öÛöçHß�ÔÊÍÀ÷.�ÊÏÑä
�:Ï�Ð�áÉë*�3ë����·ß�äÎÞª�Îëf���]1�ëÊË	Ì3ÏÑáÅÏÑáÈß�äÎÓ*ÙqÌÎÍKçÈÞ3Ï��ÍÉçHÍKäÎÒÉÍñÛöçHÓ�ÔÙqÌÎÍñáDÌÎÓ�çDÙHÍÉç�*U¿�� ÒÉß�áHÍ*î�ÜãÌÎÍKçHÍ
ÙqÌ3ÍÊçDÍÉáDÏÑÞÎå�ß*Ö@Ó�Û�è�Ó�çDÙHÏÑÒÉß�Ö@çHÍKÐ�ÏÑÓ�äªß�Õ3Õ�ÍÉß�çHÍKÞ§òeÍÉÒÉß�åÎáHÍÊÓ�Û�ÙqÌÎÍñÔÊÍÉçDÐ�ÍÉçFÜãÏ�ÙHÌÁÙqÌÎÍñÒÉÓ�ÖÑÖ ß*ÕÎáHÏ�äÎÐ
òeÓ�Ü Ü�ß�è�Í�ë

÷1áhÙHÌÎÏÑá ÛöÍ�ß5ÙqåÎçDÍ1ÒÉÓ�ä>ÙHçHÏ�òÎå3ÙqÍKáhÙqÓÈÙqÌÎÍéÝ�ÖÑÖ�ÏÑäÎÐíß�äÎÞìÍ0×ØÕ�ß�äÎáDÏÑÓ�äìÕÎçHÓâÒÉÍKáHáHÍKáÉî3ÙHÌÎÍ$áDÍÉÕ�ß�çHß*ÙqÏ�Ó�ä
ÕeÓ�ÏÑäïÙ@Ï�á@ÕÎåÎáHÌ3ÍÉÞìå3ÕÎáDÙHçHÍ�ß*Ô ß�ÖÑÓ�ä3Ð$ÙqÌÎÍ	áDÕÎÏ�l*Íc/ Ûöçqß�ÔÊÍÉá@÷n�3îï÷n�]1:å3ä>ÙHÏÑÖÎÏ�Ù ÍKè�ÍÉäïÙqå�ß*ÖÑÖ�ÚÀçHÍÉß�Ò�ÌÎÍÉá
ÙqÌ3ÍªáDÕÎÏ�l*ÍªÙHÏÑÕ�ë Ë	ÌÎÍKä�î$ÙqÌÎÍÁÛöÓ�çDÍÉáDÌÎÓØÒ�l Í�×3ÕÎß�äÎÞÎá�ÙqÓ ß áDÔìß*ÖÑÖ$òeÓÜÜhßè�Í�îÈß�Ö�ÖÑÓÜãÏÑäÎÐ}ÙHÌÎÍ
áDÙHçHÍÉß�Ô�Ö�ÏÑäÎÍKá1ÙqÓ·ÖÑÏ�Û Ù$Ó��«ÙqÌÎÍñáHÌ3Í�ß�çÅÖ ß�Ú�ÍÉç©/öÛöçHß�Ô�Íô÷K��10ë»kéÓ�ÙqÍ*î;ÙqÌ�ß*ÙÈß�áHÔ�ß�Ö�Ö�ß�äÎä>åÎÖÑß�çFòeÓ�Ü
Ühßè�ÍãçHÍÉÔ�ß�Ï�äÎá:ÕÎçDÍÉáDÍÉäïÙ�ß*Ù:ÙHÌÎÍãß*Û ÙqÍKçHòeÓØÞØÚíáDÌÎÓ�åÎÖ�ÞÎÍÉçKî�l�ÍKÍÉÕÎÏ�äÎÐFÙqÌÎÍhè�Ó�çDÙHÏÑÒÉß�Ö3çDÍÉÐ�Ï�Ó�ä�çHÍKáHÏ�ÞÎå�ß�Ö-î
ß�äÎÞ�ÙqÌ>åÎá	ÙHÌÎÍ.m�ÓÜ çHÍKÒÉÏ�çHÒÉå3Ö ß*ÙHÏÑÓ�ä�Ï�ä�ÙHÌÎÍÅáHÍKÕ�ß�çqß5ÙqÏÑÓ�ä"�KÓ�äÎÍÅÓ�ÕeÍÉçHß*ÙqÏ�Ó�ä�ß�Ö-ë
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FRAME A1

FRAME A2

FRAME A3

FRAME A4

FRAME A5

FRAME B1

FRAME B2

FRAME B3

�:Ï�Ð�åÎçHÍ¼�Îë���� (yÓ*}�q�uU��®Õrg�Gt�� �svxr�v�y��%y$���s�#�=�=vx�`½�t�r�t¾��y���rgvx����y����sw���vx�¹�s��q�t��svx�`½.�E��v10�q9w�qs�`½�r~} �
³ ��v10�qi�E��q�q����SÎ Â d û e<û�û�� ± {=��q�q��sr���q�t�ºS�°t`��}°���`º,�sqs�c� � �v& � ��t`��}·���#º,�sqs�Yv��$y�w�vx�¹q��»t����
vx� �sr�t���rut��¹q�y����K�sr���q�t�º�w�vx�¹q��n��}�y�µ5�Y{�y��:r~}�q5{=�Gt�º3q��5{=��y�ºÔ<6v'½ �~a��Ùa � �
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FRAME B4

FRAME B5

FRAME C1

FRAME C3

FRAME D1

FRAME D2

FRAME C2 FRAME D3

�:Ï�Ð�åÎçHÍ·�Îë���� ( �G��y���r � � Ó*}�q3uU��®Sr���t�� �svxr�v�y��Ìy$���s�`�=�=vx�`½÷t�r¾t ��y���r�vx����y��]�sw��Ävx�¹�s��q�t��svx�`½
�E��v10�qiw�qs�`½�rx} �.³ ��v10�q.�E��q�q����SÎ Â d û#e/û�û�� ± {=��q�q��srg��q�t�º �°t`��}·���`º,�sqs�:� � �v& � �°t`��}%���#º,�sqs�
v��$y�w�vx�¹q���t����©vx� �sr�t���r�t��¹q�y��]�K�sr���q�t�º�w�vx�¹q��K��}�y�µ5�Y{�y��.rx}�q6{=�Gt�º3q��5{=��y�ºÔ<6v'½ ��a��Ùa � �
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FRAME E1

�:Ï�Ð�åÎçHÍ·�Îë���� ( �G��y���r � � Ó*}�q3uU��®Sr���t�� �svxr�v�y��Ìy$���s�`�=�=vx�`½÷t�r¾t ��y���r�vx����y��]�sw��Ävx�¹�s��q�t��svx�`½
�E��v10�qiw�qs�`½�rx} �.³ ��v10�q.�E��q�q����SÎ Â d û#e/û�û�� ± {=��q�q��srg��q�t�º �°t`��}·���`º,�sqs�:� � �v& � �°t`��}%���#º,�sqs�
v��$y�w�vx�¹q���t����©vx� �sr�t���r�t��¹q�y��]�K�sr���q�t�º�w�vx�¹q��K��}�y�µ5�Y{�y���{=�Gt�º3q��6{=��y�ºÚ<6v'½ ��a��Ùa � �

Ë	ÌÎÍôáqß*Ô�ÍíÕÎçHÓâÒÉÍKáHáHÍKá$Ù�ß�l*Í�ÕÎÖÑß�ÒÉÍíÏÑä]ÙHÌÎÍ�äÎÍ�×ØÙ$ÒKÚâÒÉÖ�Í�/öÛöçHß�Ô�ÍKáK;1ú�î*;9�Øî¹;���1�î�ÌÎÓÜ�ÍKè�ÍKçÉî
ÙqÌ3ÏÑá¼ÙHÏÑÔÊÍíÜãÏ�ÙqÌ]ÙHÌÎÍôÞÎÏ��ÍÉçDÍÉäÎÒKÍÀÙqÌÎß*Ù$ÙqÌ3Í�ò�ÓÜ Ühßè�ÍñÒ�ß�äÎä3Ó�ÙFòeÍÀÛöÓ�çHÔÊÍÉÞ�ß*Ù$ÙqÌ3Í�áHÕÎÏl�Í�ÙHÏÑÕ
/öÛöçHß�ÔÊÍc;¼�]1�ëFË	ÌÎÏÑá1ÏÑá1Þ3åÎÍÀÙqÓ�ÙHÌÎÍ�Ï�äÎÒÉçDÍ�ß�áDÍÉÞÁáHÕ3Ï�l�ÍôÖ�ÍÉäÎÐ*ÙqÌ�î�Ô�ÍÉß�äÎÏÑä3ÐÎîeÙHÌ�ß*ÙÅß*Ö�ÙqÌ3Ó�åÎÐ�Ì]ÙHÌÎÍ
áHÍKÕ�ß�çHß*ÙqÏ�Ó�äýÕeÓ�Ï�ä>ÙãÒÉß�ä]áBÙqÏ�ÖÑÖ�çDÍ�ß�Ò�ÌýÙqÌÎÍÅáHÕ3Ï�l�ÍÅÙqÏ�Õ�îÎÙqÌ3ÍÉçHÍÈÏÑáãäÎÓ*Ù¼ÍKäÎÓ�åÎÐ�Ì]ÍÉä3ÍÉçHÐ*Ú�ÖÑÍKÛ ÙãÏ�ä·ÙHÌÎÍ
m�ÓÜ ÙHÓ]ß�ÒKÒÉÓ�ÔÊÕÎÖ�ÏÑáHÌÃÙqÌ3Í�ÖÑß*ÙqÍKçqß�Ö�Í�×ØÕ�ß�äÎáDÏÑÓ�äªÛöåÎÖÑÖ�Ú�ë¡�éÍÉäÎÒKÍ�î�ÙqÌÎÍÊáHÌÎÍÉß�çÈÖ ß�Ú�ÍKçíçDÍÉÔ�ß�ÏÑäÎáÈß*ÙBê
Ù�ß*Ò�ÌÎÍÉÞñÙqÓ$ÙHÌÎÍ	áHÕÎÏl�Í	ÙqÏ�Õ�î�äÎÓ*Ù�ß�ÖÑÖ�Ó�ÜãÏ�äÎÐ¼ÙHÌÎÍãáDÙHçHÍ�ß*Ô�Ö�ÏÑäÎÍKá�ÙqÓÅÕeÍÉäÎÍ0ÙqçHß*ÙqÍ	Ï�ä>ÙHÓ$ÙqÌÎÍãáDÍÉÕ�ß�çHß*ÙqÏ�Ó�ä
�ÉÓ�äÎÍ1Ï�Ô�ÔÊÍÉÞÎÏÑß*ÙqÍKÖ�Ú�ë��éÓÜhÍ0è�ÍÉçKî�Ô�Ó�áDÙ�ÖÑÏl�ÍÉÖ�ÚñÞÎåÎÍéÙqÓíÙHÌÎÍ1ÞØÚØäÎß�Ô�Ï�ÒÉá�Ó�Û�ÙHÌÎÍ1Í0è�ÍÉäïÙÉî3ÙqÌÎÍéáHÌ3Í�ß�ç
Ö ß�Ú�ÍÉç�Ï�á�ÙqÓ�çHä�ß�Õ�ß*çDÙ�Ó�äÎÒÉÍFß*Ðïß�ÏÑäìÒ�ß�åÎáDÏÑäÎÐíÙqÌÎÍ$áBÙqçDÍ�ß�ÔÊÖÑÏ�äÎÍÉá�ÙqÓ�Ö�Í�ß�è�ÍFÏ�Ù�ß�ä3Þ�ÙqÓôÍÉäïÙHÍÉç�òeÍÉÖ�Ó�Ü
ÙqÌ3Í�áDÍÉÒÉÓ�äÎÞ�ß�çBÚÃáHÌÎÍÉß�çíÖÑß�Ú�ÍÉçFÜãÏ�ÙqÌÎÏ�äªÙHÌÎÍñáHÍÉÕÎß�çqß*ÙHÏÑÓ�äª�ÉÓ�äÎÍ	/ Ûöçqß�ÔÊÍ»;9��1�ë3�$å3çHÏÑä3Ð�ÙHÌÎÍñÒÉÓ�Öbê
Ö ß*ÕÎáHÍ*îØÙqÌ3Í$çHÍKÒÉÏÑçDÒÉåÎÖÑß*ÙqÏ�Ó�ä3�KÓ�äÎÍ$Ï�áháDóâå3ÍÉÍ��KÍÉÞ·ÛöÓ�ç�ÙHÌÎÍ$Ö ß*áDÙhÙHÏÑÔÊÍ1Ï�ä�ßÀÕÎåÎÖ�áqß*ÙHÏÑÓ�ä�ÖÑÏl�Í1Ô�ß�äÎä3ÍÉç
/öÛöçHß�ÔÊÍn¨1ú$10ë�+ýÍÉß�äïÜãÌÎÏÑÖ�Í�î>ÙqÌÎÍ¼ÞÎÓÜãäÎáDÙHçHÍ�ß*Ô ÒÉÓ�ä>è�ÍÉÒ0ÙqÏÑÓ�ä�Ò�ß�å3áHÍÉá�ÙqÌÎÍ1ß*ÙHÙqß�Ò�ÌÎÍÉÞ�áDÌÎÍ�ß*çhÖ ß�Ú�ÍÉç
ÙqÓÊòeÍíÖ�ÍÉäÎÐ�ÙHÌÎÍÉä3ÍÉÞ�îæÒÉçDÍ�ß*ÙHÏÑäÎÐ�ßñáHÌ�ß�Ö�ÖÑÓÜ òÎå3Ù¼ÖÑÓ�äÎÐñáDÍÉÕ�ß�çHß*ÙqÏ�Ó�ä"�ÉÓ�äÎÍ*ë�Ë	ÌÎÏ�á¼ÞÎÓâÍÉáãäÎÓ*Ù$ß�Ö�ÖÑÓÜ
ÙqÌ3Í�Ð�çHÓÜãÏÑä3Ð]ÙqçDÏÑÕÎÖ�ÍìáHÌ3ÓØÒ�l}áBÚâáDÙqÍKÔ%
�áñÖÑÓÜ�ÍÉç�Õ�ß*çDÙ�ÙHÓÁò�Í�ÕÎçDÓ�ÕeÍÉçHÖ�Ú«Þ3ÍKè�ÍKÖÑÓ�ÕeÍÉÞ�î�ÒÉß�åÎáDÏÑäÎÐÃß
Ö ß*Ò�l}Ó�ÛéÙqÌÎÍ�è�Ó�çDÙqÏ�Ò�ß�Ö	çDÍÉÐ�Ï�Ó�ä�ÏÑäÎáDÏÑÞÎÍ�Ï�Ù%/öÛöçHß�Ô�Í"¨9�Ãß�äÎÞ ß�Ö�áHÓª�:Ï�ÐÎë��Îëf���]1�ë�� Ï�ÙqÌ3Ó�å3ÙôÙqÌ3ÏÑá
Ð�ÍKäÎÍÉçHß*ÙqÓ�ç�Ó�Û�ÕÎåÎÖÑáHß*ÙqÏ�Ó�ä�î�ÙHÌÎÍ¼áDÍÉÕ�ß*çqß*ÙHÏÑÓ�ä¾�ÉÓ�ä3Í¼ÒÉß�äÎäÎÓ�Ù�òeÍéÝ�Ö�ÖÑÍKÞÊÙHÓíÏ�Ùqá@ÛöåÎÖÑÖ�Í�×âÙqÍÉäïÙ�ß�äÎÞ�ÙHÌÎÍ
áHÍKÕ�ß�çHß*ÙqÏ�Ó�äÃÕ�Ó�Ï�äïÙFÖÑÓâÓ�áHÍKáÅÏ�ÙqáÅß*òÎÏÑÖ�Ï�ÙIÚ�ÙqÓ�çHÍÉß�Ò�ÌÃÙqÌÎÍñáHÕ3Ï�l�ÍñÙqÏ�Õ�ë�Ë	ÌÎÏ�áÅÏÑá$ÛöåÎçBÙqÌÎÍKçÈÍKäÎÌ�ß�ä3ÒÉÍÉÞ
òïÚ�ÙqÌ3ÍÈÏ�äÎÒÉçDÍ�ß�áDÍÉÞýáHÕÎÏl�ÍÅÖÑÍKäÎÐ�ÙqÌ�/ Ûöçqß�ÔÊÍi¨���10ë
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FRAME A1 FRAME A2 FRAME C2

�:Ï�Ð�åÎçHÍ°�3ë���� (Ûu���q����s�`��qÄ��y���rEy��`�3��w�y�r~��{�y��c{=�Gt�º3q��?Üy& ± Ü.� t����;:�&�{=��y�º <6v'½ �¹a��Ùa � �uÆ��® rg�Gt�� �svxr�v�y��÷t�r.tÅ��y���r�vx����y��]�sw��	vx�¹�s��q�t��svx�`½"�E��v10�q©w�qs�`½�rx} ± �E��v10�q»�E��q�q�� �8Î Â d£û e<û�û�� ±
{=��q�q��srg��q�t�º �°t`��}"���`º,�sqs�.� � �v& �
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äÎÏ�óâå3ÍìÒ�ß*Õ�ß�òÎÖ�ÍìÓ�ÛãÔ�ß�ÏÑäïÙqß�ÏÑäÎÏ�äÎÐ�Ó�Õ3ÙHÏÑÔ�ß�Ö Ð�çHÏ�Þ«çHÍKáHÓ�Ö�å3ÙqÏ�Ó�ä / ÛöÓ�çÈÍ0×3ß�ÔÊÕÎÖÑÍ�ò>Ú§ÏÑäïÙHçHÓâÞÎåÎÒÉÏ�äÎÐ
Í0×âÙHçqßñÐ�çHÏ�ÞÎÖÑÏ�äÎÍÉá�Ï�ä�ßÊáDåÎÏ�Ùqß�òÎÖ�Í$Ôìß*äÎäÎÍÉç�10ë



ú���o

�Iä ¨hÌ�ß*Õ3ÙqÍKçc�3î�ÙqÌÎÍ�äâå3Ô�ÍKçHÏÑÒÉß�Ö�çHÍÉáDåÎÖ�ÙHáíÜ�ÍÉçDÍìè*ß�ÖÑÏ�Þ�ß*ÙqÍKÞ�ë�÷ ÒÉÓ�ÔÊÕÎçHÍKÌÎÍÉä3áHÏ�è�Í�ÒÉÓ�Ô�Õ�ß*çHÏÑáDÓ�ä
ÜãÏ�ÙHÌ�ÙqÌÎÍÅÍ0×ØÕeÍÉçDÏÑÔÊÍÉäïÙãÜ�ß�áãÕÎçDÓèØÏ�ÞÎÍÉÞýß�äÎÞ�ÙqÌ3ÍÈÔ�ß�Ï�ä�çHÍÉáDåÎÖ�ÙHáéß�çHÍ�(

Ó Ï�ä§ß*ÒÉÒÉÓ�çHÞ�ß�ä3ÒÉÍôÜãÏ�ÙHÌÃÙHÌÎÍñÍ0×ØÕeÍÉçHÏ�Ô�ÍKäïÙ�î"ÙqÌÎÍñÕÎåÎÖ�áqß*ÙHÏÑÓ�ä	mÎÓ�Ü Ô�ÓâÞÎÍôÏ�áFÒ�Ì�ß�çqß*ÒKÙqÍKçHÏ�áHÍÉÞ
òïÚ�ÕÎçDÍÉáDáHåÎçDÍ�ß�ÔÊÕÎÖÑÏ�ÙqåÎÞ3ÍÉá�Ó�Û�ÙqÌ3ÍÈÓ�çHÞÎÍKçéÓ*Û�ÙHÌÎÍÅÕÎÏ�ÙHÓ�Ù	ÕÎçDÍÉáHáDåÎçHÍ¡/ Ï Ò ��1s)

Ó Ó�áDÒÉÏ�ÖÑÖ ß5ÙqÏÑÓ�äªÏ�áíÛöÓ�å3äÎÞ«ÙqÓ]Í0×ØÌÎÏÑò3Ï�Ù�Õ3çHÍÉáDáHåÎçDÍÉáñß�ä«Ó�çHÞÎÍKç�Ó�ÛãÔ�ß�Ð�äÎÏ�ÙqåÎÞ3Í�áDÔìß�Ö�ÖÑÍKçÅÙHÌ�ß�ä
ÙHÌÎÓ�áHÍÅÏ�ä·Õ3åÎÖÑáHß*ÙqÏ�Ó�ä�îØÜãÌ3ÏÑÒ�Ìýß�Ð�çHÍKÍÉá	ÜãÏ�ÙHÌ·ÙHÌÎÍÅÍ0×ØÕeÍÉçHÏ�Ô�ÍKäïÙ�)

Ó ÙHÌÎÍ·ÛöçDÍÉó>åÎÍKäÎÒKÚ�îéÙHÌÎÍýÒ�ÌÎß�çqß�Ò0ÙqÍKçHÏÑáBÙqÏ�Ò]áHÌÎß�Õ�ÍýÓ�Û1ÙHÌÎÍ]Õ3çHÍÉáDáHåÎçDÍ]ÙqçHß�ÒÉÍ]ß�äÎÞ ÙqÌÎÍýáHÌÎÓâÒ�l
ÍKä>è�ÍÉÖ�Ó�Õ�ÍÅÌÎÏ�áDÙHÓ�çDÚ�Ü�ÍÉçDÍÈÛöÓ�åÎäÎÞ�ÏÑä�è�ÍKçDÚ�Ð�ÓâÓâÞýß*Ð�çHÍKÍÉÔÊÍÉäïÙ	ÜãÏ�ÙHÌ·ÙHÌÎÍÅÔ�ÍÉß�áHåÎçDÍÉÔÊÍÉäïÙqá-)

Ó ÙHÌÎÍ�ÕÎçDÍÉáHáDåÎçHÍ�ß*Ô�ÕÎÖ�Ï�ÙHåÎÞÎÍÉáÀß�Ð�çDÍÉÍÉÞàÏ�ä«ÙqÌ3Í�+]ß�Ò�Ì0�Øë&�Øú�ÒÉß�áHÍKáôÓ�äÎÖ�Ú�î@òÎå3ÙÀÜhÍKçHÍ�Óè�ÍKçBê
ÕÎçDÍÉÞÎÏ�ÒKÙHÍÉÞ·ÏÑä�ÙqÌÎÍ�+]ß*Ò�Ì  ë<û�ûôÒ�ß*áHÍÉá

Ó ÙHÌÎÍÅÌ>ÚâáBÙqÍÉçDÍÉáDÏÑáéÕÎÌÎÍÉä3Ó�Ô�ÍKäÎÓ�ä�Ü�ß*á¼ó>å�ß�Ö�Ï�Ùqß*ÙqÏ�è�ÍÉÖ�ÚìáDåÎÒÉÒKÍÉáDáDÛöåÎÖ�Ö�Ú�ÕÎçDÍÉÞÎÏ�ÒKÙHÍÉÞ*)

Ó ó>å�ß�äïÙHÏ�Ù�ß5ÙqÏ�è�ÍÉÖ�Ú�îæÙqÌÎÍíÖÑÓÜhÍKç1òeÓ�åÎäÎÞÎß�çDÚ·Ó�Û@ÙHÌÎÍÀÌïÚâáDÙHÍÉçHÍKáHÏ�áFçqß�äÎÐ�ÍíÜhß�á1ÛöÓ�åÎä3Þ�ÏÑäýÐ�ÓØÓâÞ
ß�Ð�çHÍÉÍKÔ�ÍKäïÙéÜãÏ�ÙqÌ�ÙqÌ3ÍÈÍ�×ØÕ�ÍKçHÏÑÔÊÍÉäïÙÉî�òÎå3Ù	ÙqÌ3ÍÈå3ÕÎÕ�ÍKçãÓ�äÎÍFÜ�ß*áéÜ�ÍÉÖ�Ö;Ó�è�ÍÉçDÕÎçHÍKÞÎÏÑÒ0ÙqÍÉÞ�ë

Ë	ÌÎÍFÞÎÏ�áqß�Ð�çHÍÉÍKÔ�ÍKäïÙ�Ó�Û;ÙHÌÎÍFÕÎçHÍKáHáDåÎçHÍÅß�ÔÊÕÎÖ�Ï�Ùqå3ÞÎÍÉá�ÏÑá�ÔÊÓ�áBÙ�ÖÑÏl�ÍKÖ�ÚñÞÎåÎÍ$ÙHÓÀÙqÌ3Í$áHåÎÐ�Ð�ÍÉáBÙqÍÉÞ�ÍKçBê
çHÓ�çHáãÏÑä�ÙHÌÎÍíÔÊÍ�ß*áHåÎçDÍÉÔÊÍÉäïÙ�ë Ë	ÌÎÍÅáHÔ�ß�Ö�Ö�áHÒÉß�ÖÑÍFÓ�Û�ÙqÌ3ÍÈÔÊÓâÞÎÍÉÖ6/�h íCd´��û�ü Ô�Ôñÿ 1�ÒÉÓ�åÎÖÑÞ·Ô�ÍÉß�ä
ÞÎÏ�õ�ÒKåÎÖ�ÙHÏÑÍKá�Ï�ä�Ôìß*ÏÑäïÙ�ß�Ï�äÎÏÑä3ÐÈÕeÍÉçBÛöÍÉÒ0Ùéß5×ØÏÑáDÚâÔÊÔ�Í0ÙqçBÚ�î>ÜãÌÎÏÑÖ�Í¼ÙqÌ3Í$åÎáHÍ1Ó�Û"Ò�ß�èâÏ�ÙIÚïêIÖ�Ï�l*Í1ÕÎçDÍÉáHáDåÎçHÍ
ÙqçHß�äÎáDÞÎåÎÒÉÍKçHáÅß�ä3Þ]ÙqÌÎÍíÌÎÏÑÐ�ÌýÛöçHÍKó>åÎÍÉäÎÒ0Ú�Ó�Û:ÙqÌÎÍ�Í0è�ÍKä>Ù1ÜhÍKçHÍ�Ö�Ï�l�ÍKÖ�Ú�ÙHÓìÚâÏÑÍÉÖ�Þ]çDÍÉáHÓ�ä�ß�äÎÒKÍôß�äÎÞ
ÕÎçDÍÉáHáDåÎçHÍÀß�ÔÊÕÎÖÑÏ�Ý�Ò�ß*ÙHÏÑÓ�ä�ë�Ë	Ì3ÍíÖÑß*ÙHÙHÍÉçéß�çHÐ�åÎÔ�ÍKäïÙéÜhß�áéáHåÎÕ3Õ�Ó�çBÙqÍKÞ�òïÚ�ÙqÌÎÍÅÛGß�ÒKÙÉî�ÙqÌ�ß*ÙéÖÑß�çHÐ�ÍKç
ÛöçHÍKó>åÎÍÉäÎÒKÏÑÍKáãÚâÏ�ÍÉÖÑÞ3ÍÉÞ�Ö ß�çDÐ�ÍÉçhÞÎÍKèâÏ ß5ÙqÏÑÓ�äÎáhÛöçHÓ�ÔXÙqÌ3ÍFÍ0×ØÕ�ÍKçHÏ�Ô�ÍKä>Ù�/g+]ß�Ò�Ì  ë<û�û�Ò�ß�áDÍÉá�10ë Ë	Ì>åÎáÉî
ÙqÌ3ÍFß�Ð�çDÍÉÍÉÔÊÍÉäïÙãÓ�Û;ÙHÌÎÍFÕÎçDÍÉáHáDåÎçHÍÈß�ÔÊÕÎÖ�Ï�Ùqå3ÞÎÍÉá�ÕÎçHÓè�ÍÉÞ�ÙqÓ�òeÍFÖÑÍKáHá�Ï�Ô�ÕeÓ�çDÙqß�äïÙ�ÙHÌ�ß�ä�ÙHÌÎÍFÒÉÓ�ç ê
çHÍKÒKÙ:ÕÎçHÍKÞÎÏÑÒ0ÙqÏÑÓ�äÀÓ�ÛÎÙHÌÎÍ�ÛöçDÍÉó>åÎÍKäÎÒÉÏ�ÍÉá@ß�ä3ÞÀÙqÌÎÍ�Ó�ÙqÌ3ÍÉç:Ò�ÌÎß�çqß�Ò0ÙqÍKçHÏÑáBÙqÏ�ÒÉá:Ó*ÛÎÙqÌÎÍ�m�ÓÜ�Ô�ÓâÞÎÍKá�ü úþ*ÿ-ë
Ë	ÌÎÍéÌÎÏÑÐ�ÌñÛöçDÍÉó>åÎÍKäÎÒKÚ�Ó�ÛeÙqÌÎÍéÏÑäÎáBÙ�ß�ò3ÏÑÖÑÏ�ÙqÏ�ÍÉá�Ühß�á�ß�ÖÑáDÓÅçHÍÉáDÕ�Ó�äÎáHÏ�òÎÖÑÍãÛöÓ�ç�ÙqÌ3Í¼ÔÊÓ�áDÙ áBÙqçDÏ�l>ÏÑäÎÐÈÞÎÏ�Û ê
ÛöÍÉçDÍÉäÎÒKÍÀòeÍKÙIÜ�ÍÉÍKäÃÙHÌÎÍ�¨��@�øáHÏ�Ô�åÎÖÑß*ÙqÏ�Ó�ä·ß�äÎÞýÙHÌÎÍÀÍ�×ØÕ�ÍKçHÏÑÔÊÍÉäïÙ�(�Ô�ÍÉß�áHå3çHÍÉÔÊÍÉäïÙHá1Ò�ß*Õ3ÙqåÎçDÍ�ß
Ö ß*çHÐ�ÍÅä>åÎÔ�òeÍÉçéÓ�Û�Ò0ÚâÒÉÖÑÍKá¼ÜãÌÎÏ�Ò�Ì]ÒKÓ�åÎÖÑÞýÌ�ß�çDÞÎÖ�Ú�Õ3çHÓèâÏÑÞÎÍÈÞ�ß*ÙqßÊÛöçHÓ�Ô Ó�äÎÍÈÕ�ß�çBÙqÏÑÒKåÎÖ ß*ç	Õ�ÍKçHÏÑÓâÞ



úÀ��û

/GÌ3ÍÉäÎÒKÍ�ÙqÌÎÍ�áDÌÎÓØÒ�l§ÍÉäïè�ÍKÖÑÓ�ÕeÍÉáôÜ�ÍÉçDÍ·ÒKÓ�äÎáBÙqçHå3ÒKÙqÍKÞ ÛöçDÓ�ÔðÛöçqß�ÔÊÍÉáíÓ�ò3Ù�ß*ÏÑäÎÍKÞ}ÛöçHÓ�ÔnÞÎÏ��ÍÉçDÍÉäïÙ
ÒKÚâÒKÖÑÍÉá�10î�ÜãÌÎÍKçHÍÉß�á�¨����ùÏÑá�ß�Þ3è*ß�äïÙ�ß�Ð�ÍÉÓ�åÎáñÛöÓ�çÊáHÏ�Ô�åÎÖ ß5ÙqÏÑä3Ð�ÛöÍKÜ ÒKÚâÒKÖÑÍÉá�Ó�äÎÖ�Ú�ë Ë	ÌÎÍKáHÍÁß*çHÍ
ÏÑÞ3Í�ß�Ö@ÛöÓ�çÈÞÎÍKÙqß�ÏÑÖ�ÍÉÞ§ß�ä�ß�Ö�ÚâáHÏÑáÈòÎå3ÙíäÎÓ�ÙíÜhÍKÖÑÖ áHå3Ï�ÙqÍKÞ«ÛöÓ�çÈÒÉÓ�ÔÊÕÎçDÍÉÌÎÍKäÎáHÏ�è�ÍìÙHÏÑÔÊÍ0ê ß�è�ÍÉçqß*Ð�ÍÉÞªÓ�ç
ÕeÓ�Ü�ÍÉçéáHÕeÍÉÒ0ÙqçHßìÍKè*ß�Ö�å�ß*ÙqÏ�Ó�äÎáKë�Ë	ÌÎÍKçHÍ0ÛöÓ�çHÍ*î�Ï�Û:ÙqÌ3ÍíÓ�ò3áHÍÉçBè*ß*ÙqÏ�Ó�äÎáéÓ�Û@ß©¨���� ß*ä�ß�Ö�ÚâáDÏÑáãáHÌÎÓ�åÎÖÑÞ
òeÍ�ÒKÓ�ä3Ý�çDÔ�ÍKÞ«Í0×ØÕeÍÉçDÏÑÔÊÍÉäïÙ�ß�Ö�Ö�Ú�î"ÙHÌÎÍÉä«ß�Þ3è*ß�äÎÒKÍÉÞ}ÔÊÍ�ß*áHåÎçDÍÉÔÊÍÉäïÙíÙHÍÉÒ�ÌÎä3ÏÑó>åÎÍÉáKî�áHå3Ò�Ì�ß�áÈÙHÌÎÍ
Ò�ß*Õ�ß�òÎÏ�ÖÑÏ�ÙIÚìÓ�Û�çDÍÉÒKÓ�çHÞÎÏ�äÎÐ�ß*á¼Ô�å3Ò�ÌÁß�áÈúû i ÛöçHß�ÔÊÍÉá�¿5á¼ß*äÎÞýÙqß�l>ÏÑäÎÐÊÕÎçHÍKáHáDåÎçHÍ�ÔÊÍ�ß*áHåÎçDÍÉÔÊÍÉäïÙqá
ÛöçHÓ�Ô ÔÊÓ�çHÍFÖ�ÓØÒÉß*ÙqÏ�Ó�äÎá�Ó�ä�ÙHÌÎÍÅÔ�ÓâÞÎÍÉÖ�áHåÎçBÛGß�ÒÉÍ*îæÜ�Ó�åÎÖ�Þ�ò�ÍÅçHÍKó>åÎÏÑçDÍÉÞ�ë
Ë	ÌÎÍFáDÏÑÐ�äÎÏ�Ý�Ò�ß*ä>ÙhÞÎÏÑáHß�Ð�çDÍÉÍÉÔÊÍÉäïÙ	Ó*Û;ÙqÌÎÍ$å3ÕÎÕ�ÍKç	ò�Ó�åÎäÎÞ�ß�çBÚìÓ*Û;ÙqÌÎÍFÌïÚâáDÙHÍÉçHÍKáHÏ�áéçHß�äÎÐ�ÍéÜ�ß*á	äÎÓ�Ù
ÛöåÎÖ�Ö�ÚýåÎäÎÞÎÍKçHáDÙHÓØÓâÞªòÎå3ÙÅÏ�ÙÅÏ�áFÔ�Ó�áDÙÅÕÎçDÓ�ò�ß�òÎÖ�Ú�ÒÉß�åÎáHÍKÞ§òïÚÃáDÓ�Ô�ÍôÓ*ÙqÌÎÍKç$ÛöÍ�ß*ÙHåÎçHÍKáÀß�á$Ü�ÍÉÖ�Ö ß�á
ÙqÌ3ÍéÕeÓ�áDáHÏÑò3ÖÑÍãß5×ØÏÑáBÚâÔ�ÔÊÍKÙHçDÚôÏ�áHáHå3Í�ë5��çHÓ�Ô ÙqÌÎÍ	ÙIÜ�ÓÀáDÕÎÏ�l*ÍéáDÕ�ÍKÍÉÞÎá�ÒÉÓ�ä3áHÏÑÞ3ÍÉçHÍKÞ�ÙHÌÎÍãÖÑÓÜhÍKç Ó�äÎÍ
áHÍKÍÉÔÊÍÉÞ�ÙHÓ�ÒÉÓ�çDçHÍKáHÕeÓ�äÎÞ�ò�Í0ÙHÙHÍÉç�ÙHÓôß�ó>å�ß�áDÏ�êIáBÙqÍÉß�Þ3Ú�ÕÎÌÎÍÉä3Ó�Ô�ÍKä�ß�ß�ä3Þ�ÌÎÍÉäÎÒKÍ$Ü�ß*á«ADåÎÞÎÐ�ÍKÞ�ß�á
ó>å�ß�Ö�Ï�Ù�ß5ÙqÏ�è�ÍÉÖ�ÚìçDÍ�ß�Ö�ÏÑáDÙHÏÑÒ*ë�÷¼Ö�ÙqÌ3Ó�åÎÐ�Ì�ÙqÌ3ÍíáDÍKÙ¼Ó�Û@ß�è*ß�ÏÑÖÑß�òÎÖ�Í$çHÍKáHåÎÖ�ÙqáéÞÎÓØÍKá¼ä3Ó�Ù¼ß�ÖÑÖ�Ó�Ü©ßñáDÙqçDÓ�äÎÐ
ÒÉÓ�äÎÒÉÖ�åÎáHÏ�Ó�ä�Ó�ä�ÙqÌÎÏ�áÉîØÏ�Ùãß�Õ3Õ�ÍÉß�çHá�ÙHÌ�ß*Ù	ÙqÌ3ÍFÌ>ÚâáBÙqÍÉçDÍÉáDÏÑáãçqß�ä3Ð�ÍFÒ�ß�ä�òeÍFáHÏ�Ð�äÎÏ�ÝÎÒ�ß�äïÙqÖ�ÚìçDÍÉÞÎå3ÒÉÍÉÞ
òïÚ�ß�ÕÎÕ3Ö�ÚâÏÑäÎÐÊß�è�ÍKçDÚ�ÛGß�áBÙéáHÕÎÏl�ÍÅáHÕeÍÉÍKÞ�ë
Ë	ÌÎÍôçDåÎäïÙqÏÑÔÊÍÉá¼ÛöÓ�ç1Ý3×ØÍÉÞªáHÕ3Ï�l�ÍôÖ�ÍÉäÎÐ*ÙqÌÁÒ�ß*ÖÑÒÉå3Ö ß*ÙHÏÑÓ�äÎáéÜhÍKçHÍñÓ�Û ÙqÌ3Í�Ó�çHÞ3ÍÉçFÓ�Û�Þ�ß�Úâá©/GÒÉÓ�äÎáHÏ�ÞØê
ÍÉçDÏÑäÎÐ]ßK��ÍÉäïÙqÏ�åÎÔî�@çDÓ°��û�û·+·�C��ÕÎçHÓâÒÉÍKáHáDÓ�ç�1ÈÜãÌ3ÏÑÒ�Ì«ÙHÏÑÔÊÍÉáÈß�çHÍ�ÖÑÏl�ÍÉÖ�Ú�ÙqÓ]ò�ÍÊçHÍKÞÎåÎÒÉÍKÞ}ÙqÓ
Ó�çDÞÎÍÉçôÓ�Û¼ÌÎÓ�å3çHáñòïÚ}ÙqÌÎÍ�çHß�ÕÎÏ�Þ Þ3ÍKè�ÍKÖÑÓ�Õ3Ô�ÍKä>ÙÊÓ�ÛéÒKÓ�Ô�Õ3å3Ù�ß*ÙHÏÑÓ�äÎß�Ö�ÛGß�ÒKÏÑÖ�Ï�ÙqÏ�ÍÉáKëªË	Ì>åÎáKîQ¨����
áHÏ�Ô�åÎÖÑß*ÙqÏ�Ó�äÎá�Ó�Û"áHÕÎÏl�ÍKÞýòeÓØÞØÚ©m�ÓÜãáãß�Õ3Õ�ÍÉß�ç	ß*ÙDÙqçqß*ÒKÙqÏ�è�Í1ÛöÓ�ç�ÍÉäÎÐ�ÏÑäÎÍKÍÉçHÏ�äÎÐ�ÕÎå3çHÕeÓ�áHÍKáãß�á�ÜhÍKÖÑÖ-î
Ó���ÍÉçDÏÑäÎÐíóâå3ÏÑÒ�lÊçHÍÉáDÕ�Ó�äÎáHÍ$ÙHÓÀÙqÌÎÍ¼ÞÎÍÉáDÏÑÐ�ä3ÍÉçÉë@Ë	Ì3ÍFçHåÎäïÙqÏ�Ô�ÍKá�ÛöÓ�ç�ÙqÌ3Í$ÌïÚØáBÙqÍKçHÍÉáDÏÑá	ÒÉß�ÖÑÒKåÎÖ ß*ÙHÏÑÓ�ä3á
Ü�ÍÉçHÍÈÓ�Û�ÙqÌÎÍÅÓ�çDÞÎÍÉçãÓ�Û�Ü�ÍÉÍ�l>áKîeÜãÌÎÏ�Ò�Ì]ß*çHÍÅß�Ö�áHÓñÖÑÏl�ÍÉÖ�Ú�ÙHÓ�òeÍFçHÍKÞÎåÎÒKÍÉÞ]ÙHÓÊÓ�çHÞÎÍKçéÓ*Û:Þ�ß�ÚâáÉë

��Ó�ÖÑÖ�ÓÜãÏÑäÎÐÁÙqÌ3Íýè�ÍKçHÏ�Ý�Ò�ß*ÙHÏÑÓ�äkß�äÎÞkÙHÌÎÍýè*ß�Ö�ÏÑÞ�ß5ÙqÏÑÓ�ä�î�ÙHÌÎÍ]ä>åÎÔÊÍÉçDÏÑÒÉß�ÖãçHÍÉáDåÎÖ�ÙHá�Ü�ÍÉçDÍÁåÎáHÍKÞkÙqÓ
ÏÑäïè�ÍÉáDÙHÏÑÐïß5ÙqÍÅÙqÌÎÍÈÞÎçHÏ�èâÏÑäÎÐñÔÊÍÉÒ�Ì�ß�ä3ÏÑáHÔÊáãÓ�Û@Ó�áDÒÉÏ�ÖÑÖ ß5ÙqÏÑÓ�ä�îØÕ3åÎÖÑáHß*ÙqÏ�Ó�ä·ß�äÎÞýÙHÌÎÍÈÌ>ÚâáBÙqÍÉçDÍÉáDÏÑá$ÕÎÌ3Í0ê
äÎÓ�ÔÊÍÉä3Ó�ä�ÏÑä%¨hÌ�ß�Õ3ÙHÍÉçQ�Îë
Ë	ÌÎÍÅÔ�ß�ÏÑä�çDÍÉáHå3Ö�Ùqá	ÛöçDÓ�Ô ÙqÌ3ÍÈÓ�áHÒÉÏ�ÖÑÖÑß*ÙqÏ�Ó�ä�ß�äÎß�Ö�ÚâáHÍKáéß�çHÍ�(

Ó ÙHÌÎÍ}Ó�áDÒÉÏÑÖ�Ö ß*ÙHÏÑÓ�ä Ühß�á�ÛöÓ�åÎä3Þ©ÙqÓ òeÍ«ÞÎçDÏ�è�ÍÉä òïÚ©ÙHÌÎÍ}áHÌ3Í�ß�ç�ÖÑß�Ú�ÍÉç-
<áÁÍ0è�ÍKçÁÒ�Ì�ß�äÎÐ�Ï�äÎÐ
áDÌÎÓ�åÎÖ�ÞÎÍÉç	çDÍ�ß*ÙDÙ�ß�Ò�ÌÎÔÊÍÉäïÙ¼ÒÉÓ�ä3ÞÎÏ�ÙHÏÑÓ�ä�î3ß�èØÏ�áHÒKÓ�åÎáéÕÎÌÎÍÉä3Ó�Ô�ÍKä�ßôÏÑä�ä�ß*ÙHåÎçHÍ



úÀ�Øú

Ó åÎä3ÏÑó>åÎÍÅçHÍKáHåÎÖ�Ùqá	ÜhÍKçHÍÈçHÍ0è�Í�ß*ÖÑÍÉÞ�ÛöçHÓ�ÔXÙqÌ3ÍY¨��@�øáHÏ�Ô�åÎÖÑß*ÙqÏ�Ó�äÎá�ÛöÓ�ç�(
ê ÙHÌÎÍÅçHÍÉó>åÎÏ�çHÍKÞýçDÍ�ß*ÙDÙ�ß�Ò�ÌÎÔÊÍÉäïÙéÕÎçDÍÉáHáDåÎçHÍ3/ Ï ÐuÐ=1�îæß�äÎÞ
ê ÙHÌÎÍÅÕ�Ó�ÙHÍÉäïÙqÏÑß�Ö�çDÍ�ß*ÙDÙ�ß�Ò�ÌÎÔÊÍÉäïÙéÕÎçDÍÉáHáDåÎçHÍ3/ Ï Ð Â=Ñ�Ò 10î
áDÌÎÓÜãÏÑäÎÐñè�ÍKçDÚ�Ð�ÓâÓØÞ�ß*Ð�çHÍKÍÉÔÊÍÉäïÙãÜãÏ�ÙqÌ�ÙHÌÎÍFÙqÌÎÍKÓ�çDÚ

Ó ò�ß*áHÍÉÞkÓ�ä ÙHÌÎÍÉáDÍ]çHÍKáHåÎÖ�ÙqáKî9�FÍÉäïÜhÓ�çDÙqÌïÚ�
�áCDÍÉäÎÍKçHÐ�Í0ÙqÏ�ÒýáDÌÎÍ�ß�çÊÖ ß�Ú�ÍÉçÊÌ>ÚâÕeÓ�ÙqÌ3ÍÉáHÏ�á�Î«Ühß�á
ÒKÓ�ä3Ý�çDÔ�ÍKÞ]ß�á�ÙHÌÎÍÅÞÎçHÏ�èâÏÑäÎÐñÔÊÍÉÒ�Ì�ß�ä3ÏÑáHÔXÓ�Û:ÙHÌÎÍÅÓ�áHÒKÏÑÖ�Ö ß*ÙHÏÑÓ�ä¾m�ÓÜ ÔÊÓØÞÎÍ

Ó ÙHÌÎÍÈè*ß�Ö�åÎÍÅÓ�Û�ÙqÌÎÍíß�ÒKÙHå�ß�Ö"çHÍÉß*ÙHÙqß�Ò�ÌÎÔÊÍÉäïÙ¼ÕÎçHÍKáHáHå3çHÍ,/öÍ0×ØÕeÍÉçHÏ�ÍÉäÎÒKÍÉÞ�Ó�ä·ÙHÌÎÍÀß5Û ÙqÍÉçDò�ÓâÞ3Ú 1
Ühß�á	ÛöÓ�åÎäÎÞ�ÙqÓñòeÍÅÖÑÏÑä l�ÍÉÞ�ÙHÓñÙHÌÎÍÅÞÎÏÑçDÍÉÒ0ÙqÏÑÓ�ä·Ó*Û�ÙHÌÎÍÅáHÌÎÍÉß�çãÖ ß�Ú�ÍKçHáãÖ ß*ÙHÍÉçHß�Ö�ÔÊÓ�è�ÍÉÔÊÍÉäïÙ�ë

Ë	ÌÎÍíÒ�ß�Õ�ß*òÎÏÑÖ�Ï�ÙIÚ�Ó�Û6¨����øÙqÓìÐïß�ÏÑä·ó>å�ß�äïÙqÏ�Ù�ß*ÙHÏ�è�ÍíÏ�ä3ÛöÓ�çHÔ�ß*ÙHÏÑÓ�ä�ÛöçHÓ�Ô ß�äïÚýÕÎß�çDÙ1Ó�Û�ÙqÌ3Í�m�ÓÜ�ê
Ý�ÍKÖÑÞíÜhß�á�Í�×ØÕÎÖÑÓ�Ï�ÙqÍKÞÀÏÑäÈÙqÌÎÏ�á:ß*ä�ß�Ö�ÚâáDÏÑá�ß�äÎÞÀÕ3çHÓèâÏÑÞÎÍKÞÀÙqÌÎÍ�Ôìß*ÏÑäÈÏÑäÎÕÎåØÙ�ÙHÓ1ÙqÌÎÍ�åÎäÎÞÎÍKçHáBÙ�ß�äÎÞ3ÏÑäÎÐ
Ó�Û@ÙHÌÎÍ�Ó�áDÒÉÏÑÖ�Ö ß*ÙHÏÑÓ�ä,m�ÓÜ ÔÊÓØÞÎÍ*ë.�Fß*Ùqß3î�áDåÎÒ�Ìªß�á¼ÙHÌÎÍ»+]ß*Ò�Ìªä>åÎÔÀò�ÍKç$ÞÎÏÑáBÙqçDÏÑòÎå3ÙHÏÑÓ�äýß�äÎÞ�ÙHÌÎÍ
ÕÎçDÍÉáHáDåÎçHÍÃÞÎÏ�áDÙHçHÏÑò3å3ÙqÏ�Ó�ä ß�Ö�Ó�äÎÐªÙqÌÎÍÁòeÓ�åÎäÎÞ3ÏÑäÎÐ}áBÙqçDÍ�ß�ÔÊÖÑÏ�äÎÍýÓ*ÛÈÙHÌÎÍ�áDÌÎÍ�ß�ç�ÖÑß�Ú�ÍÉç°/öÜãÌÎÏ�Ò�Ì Ï�á
ÔÊÓ�çHÍKÓ�è�ÍÉçÊåÎäÎáBÙqÍ�ß*Þ3Ú 1ìß�çHÍ�èâÏÑçBÙqå�ß�Ö�Ö�Ú«ÏÑä�ß�ÒKÒÉÍKáHáHÏ�òÎÖÑÍ·òïÚ Ô�ÍÉß�áHåÎçDÍÉÔÊÍÉäïÙìß�äÎÞ ÙHÌ>åÎáìÏ�Ù�áDÍÉÍKÔ�á
ÙqÌÎß*Ù ÜãÏ�ÙqÌ3Ó�å3ÙhßY¨����©ß�ä�ß�Ö�ÚØáDÏÑá@ÙqÌ3Í¼ÌïÚâÕ�Ó*ÙqÌÎÍKáHÏÑá�ÒÉÓ�å3ÖÑÞÊäÎÍKè�ÍÉçhòeÍéÒÉÓ�ä3ÝÎçHÔÊÍÉÞ�ë5�8Ù�ÏÑá çHÍKÔìß*ç�l�ê
ß�òÎÖ�Í�î�ÌÎÓÜhÍ0è�ÍKçÉî�ÌÎÓÜ Ü�ÍÉÖ�Ö ÙHÌÎÍñÙqÌÎÍKÓ�çHÍ0ÙqÏÑÒÉß�Ö ß�äÎÞ§Í0×ØÕeÍÉçHÏ�Ô�ÍKäïÙ�ß�Ö çHÍKáHÍÉß�çHÒ�ÌÎÍKçHáÀÜ�ÍÉçDÍ�ß�ò3ÖÑÍôÙqÓ
Ò�ß*Õ3ÙqåÎçDÍFÙqÌÎÍFÍKáHáHÍKäÎÒÉÍÈÓ�Û�ÙqÌÎÍFÓ�áHÒÉÏ�ÖÑÖÑß*ÙqÏ�Ó�äìÞÎçDÏ�èâÏÑä3Ð�Ô�ÍKÒ�Ì�ß�äÎÏ�áHÔ·î3ÜãÏ�ÙHÌ�ÙqÌÎÍKÏÑç	ÒKÓ�äÎÒÉÍKÕ3Ùqáãò�ß*áHÍÉÞ
Ó�ä�ÙqÌ3ÍÈÖ�ÏÑÔÊÏ�ÙHÍÉÞ�Þ�ß5Ù�ßñß�è�ß*ÏÑÖ ß*òÎÖÑÍéÛöçHÓ�Ô ÙHÌÎÍÅÔ�ÍÉß�áHå3çHÍÉÔÊÍÉäïÙHáÉë

�IäªÒÉÓ�äïÙqçHß�áDÙÅÙHÓ�ÙHÌÎÍñÓ�áHÒKÏÑÖ�Ö ß*ÙHÏÑÓ�ä�î�ß�äªÍÉäïÙqÏ�çHÍÉÖ�Ú�äÎÍ0Ü ÞÎçDÏ�èâÏÑä3Ð·ÔÊÍÉÒ�ÌÎß�äÎÏÑáDÔÜhß�áÅçHÍKè�Í�ß�Ö�ÍÉÞªÛöÓ�ç
ÙqÌ3ÍìÕÎåÎÖ�áqß*ÙHÏÑÓ�ä°m�ÓÜ ÔÊÓØÞ3Í�ë�Ë	ÌÎÍ�Ô�ÍKÒ�Ì�ß�äÎÏ�áHÔ ÏÑáÈò�ß�áDÍÉÞ}Ó�ä}ßýä>åÎÔÀò�ÍKçÀÓ�Û	ä3ÍKÜ ÍÉÖ�ÍÉÔÊÍÉäïÙqáKî
äÎÓ�ÙãÓ�òÎáHÍKçDè�ÍKÞ�ÏÑä·ß�äïÚ�Õ3çHÍKèâÏ�Ó�åÎá	ÜhÓ�ç�læë Ë	ÌÎÍÉáDÍ�ß�çDÍ�(

Ó ÙHÌÎÍ�Í0×ØÏ�áDÙqÍKäÎÒÉÍôÓ*ÛhßÊè�Ó�çBÙqÏÑÒÉß�Ö:çDÍÉÐ�Ï�Ó�ä�Ï�ä]ÙqÌÎÍÀÐ�çHÓÜãÏÑä3ÐìÙqçDÏÑÕÎÖ�Í0êIáDÌÎÓâÒ�lýáBÚØáBÙqÍKÔýî�ÒÉß�åÎáDÏÑäÎÐ
m�ÓÜ©çHÍKè�ÍÉçDáqß�Ö"ÏÑäïÙHÓñÙHÌÎÍÅáHÍKÕ�ß�çqß5ÙqÏÑÓ�ä"�KÓ�äÎÍ*î

Ó ÙHÌÎÍãÞÎåÎçqß5ÙqÏÑÓ�äôÓ�Û�ÙHÌÎÍ	Ý�ÖÑÖ�ÏÑäÎÐ1Ô�ÍKÒ�Ì�ß�äÎÏ�áHÔ òeÍÉÏ�äÎÐFÓ�äÎÖ�Ú�Ó�äÎÍ	ÛöÓ�å3çDÙqÌñÓ�ÛeÙqÌ3ÍãÙHÏÑÔÊÍ�ÕeÍÉçHÏ�ÓØÞ�î



úÀ���

Ó ÙHÌÎÍ�Ï�ä mæß*ÙHÏÑÓ�äÃß*äÎÞ«Í�×3ÕÎß�äÎáHÏ�Ó�ä«Ó*ÛhÙqÌ3Í�áDÍÉÕ�ß�çHß*ÙqÏ�Ó�äª�ÉÓ�äÎÍÊÒÉÓ�ä>ÙHÏÑä>åÎÏ�äÎÐýÍ0è�ÍKäàß*Û ÙqÍKçÈÙHÌÎÍ
Ý�Ö�ÖÑÏ�äÎÐ�Ì�ß�áãáBÙqÓ�ÕÎÕeÍÉÞ�î

Ó ÙHÌÎÍ�ß�ÕÎÕeÍ�ß�çHß�äÎÒÉÍ�Ó�Û3áHåÎÕeÍÉçDáHÓ�äÎÏ�Ò5m�ÓÜ�ß�äÎÞÈáHÌÎÓâÒ�lFÜ�ß�è�ÍÉá�ÜãÏ�ÙqÌÎÏ�äFÙqÌÎÍ�áHÍKÕ�ß�çqß5ÙqÍÉÞíçHÍKÐ�ÏÑÓ�ä�î

Ó ÙHÌÎÍÅÞÎÍKÙqß�Ò�ÌÎÔÊÍÉäïÙéÓ�Û:ÙHÌÎÍÅÍ0×ØÕ�ß�äÎÞ3ÍÉÞ]òeÓÜ©Ühß�è�ÍÅÛöçHÓ�Ô ÙHÌÎÍÅáHÕÎÏl�ÍFÙqÏ�Õ�î

Ó ÙHÌÎÍÅÖÑÏ�Û ÙhÓ��ÁÓ�Û�ÙqÌÎÍÅáDÌÎÍ�ß�çãÖÑßÚ�ÍÉçKî

Ó ÙHÌÎÍcm�ÓÜ ÕeÍÉä3ÍKÙqçHß*ÙqÏ�äÎÐ�ÙqÌ3çHÓ�åÎÐ�ÌÃÙHÌÎÍôÍ0×ØÕ�ß*äÎÞÎÍÉÞ§ò�ÓÜ Ü�ß�è�ÍÊòeÍÉÏ�äÎÐ�çHÍ0è�ÍKçHáHÍKÞ«Ï�äÎáDÙHÍ�ß�Þ
Ó�Û�ÏÑÔÊÕ�ß�Ò0ÙqÏ�äÎÐ�Ó�ä�ÙqÌÎÍÈß*Û ÙHÍÉçDò�ÓâÞ3ÚìÛGß*ÒÉÍ�ë

 ØÏ�äÎÒÉÍÊÙqÌÎÍÊÝ�ÖÑÖ�ÏÑäÎÐ�ÔÊÍÉÒ�Ì�ß�ä3ÏÑáHÔðÏ�áÀçHÍÉß�ÖÑÏ�áHÍKÞ§ÙqÌ3çHÓ�åÎÐ�Ì}ßýè�Ó�çDÙHÏÑÒ�ß*Ö�çDÍÉÐ�Ï�Ó�ä«Ð�ÍÉäÎÍKçqß*ÙHÍÉÞàòïÚ§ÙHÌÎÍ
ÕÎçDÍÉáHáDåÎçHÍ�Ï�Ô�ò�ß�ÖÑß�äÎÒÉÍ�ÏÑä«ÙHÌÎÍ�ÙqçDÏÑÕÎÖ�Í0ê8áHÌÎÓâÒ�l§áBÚâáDÙqÍKÔýî ÙqÌ3Í�ÕÎåÎÖ�áqß*ÙHÏÑÓ�ä}ÔÊÍÉÒ�ÌÎß�äÎÏÑáDÔ ÒKÓ�åÎÖÑÞàòeÍ
çHÍKÐïß�çDÞÎÍÉÞ�ß�áhÏÑäïèâÏÑáHÒKÏÑÞ�ÏÑä�ä�ß5ÙqåÎçDÍ�ë@Ë	ÌÎÏ�á�ÏÑáhß�äÎÓ�ÙHÌÎÍÉç�áBÙqçDÏ�l>ÏÑäÎÐíÞÎÏ��ÍÉçDÍÉäÎÒKÍ$òeÍKÙIÜ�ÍÉÍÉä�ÙqÌ3Í$Ó�áHÒKÏÑÖbê
Ö ß5ÙqÏÑÓ�ä�ß�äÎÞ�Õ3åÎÖÑáHß*ÙqÏ�Ó�ä©m�ÓÜ Ô�ÓâÞÎÍKáÉë��Iä·ß�ÒKÒÉÓ�çDÞ�ß�äÎÒKÍ$ÜãÏ�ÙqÌìÕÎçHÍ0èØÏ�Ó�åÎá	çDÍÉáHÍÉß�çHÒ�Ì3ÍÉçHá�/Dübú  ÿ üf���5ÿ-î
Ô�åÎÖ�ÙqÏ�ÕÎÖÑÍ�áDÍÉÕ�ß*çqß*ÙHÍÉÞÅ�KÓ�äÎÍKáíÜ�ÍÉçHÍ�Ó�òÎáDÍÉçDè�ÍÉÞàß*ÖÑÓ�äÎÐ�ÙHÌÎÍ�áDÕÎÏ�l*Í�ë�Ë	Ì3ÍÉáHÍ�ß�çHÍñòeÍÉÖÑÏ�ÍKè�ÍÉÞ§ÙHÓýòeÍ
ÙqÌ3Í$áHÓ�å3çHÒÉÍ$ÛöÓ�çhÙqÌÎÍFáDÌÎÓâÒ�l�ß�áBÚØÔÊÔÊÍKÙqçBÚìÏ�äìÙqÌ3ÍFÍ0×ØÕ�ÍKçHÏ�Ô�ÍKä>ÙHáÉë� ØÏ�äÎÒÉÍK�5ê|� Ís��ÍKÒKÙqáãÒKÓ�åÎÖÑÞìäÎÓ�Ù
òeÍ·Ï�äïè�ÍÉáBÙqÏ�Ðïß*ÙqÍKÞ òïÚ}ÙHÌÎÍ�ÕÎçHÍKáHÍKä>Ù�ß5×ØÏÑáBÚØÔÊÔÊÍKÙqçDÏÑÒ�áDÏÑÔ�å3Ö ß*ÙHÏÑÓ�ä�î�Ûöå3ÙqåÎçDÍ�äâå3Ô�ÍKçHÏÑÒÉß�Ö�áBÙqåÎÞÎÏ�ÍÉá
áHÌ3Ó�åÎÖÑÞ�ß�ÏÑÔ£ÙqÓ�Ù�ß�Ò�l>ÖÑÍíÙqÌÎÏ�á$ÕÎçHÓ�òÎÖÑÍKÔýë¼Ë	ÌÎÍôÔìßlADÓ�çHÏ�ÙIÚ�Ó�Û áHÕÎÏl�ÍKÞªòeÓâÞ3Ú]Í�×ØÕ�ÍKçHÏÑÔÊÍÉäïÙHá1ÜhÍKçHÍ
ÒÉÓ�äÎÞÎåÎÒ0ÙqÍÉÞ§Ô�Ó�çHÍÀÙHÌ�ß�äÃÙIÜhÓ·ÞÎÍÉÒÉß�ÞÎÍKáÀß�Ð�ÓÎë��¼ÍKäÎÒÉÍ*î�ä3ÍKÜ ÙHÍÉÒ�ÌÎä3ÏÑó>åÎÍÉáÅÙqÌÎß*ÙÅÌ�ß�è�ÍÊÍÉÔÊÍÉçDÐ�ÍÉÞ
ÞÎåÎçDÏÑäÎÐ�ÙHÌÎÏÑá1Õ�ÍKçHÏÑÓâÞ�î�áHåÎÒ�Ì§ß�á-�:ß*çDÙqÏ�ÒÉÖ�Íc�IÔìß*Ð�Í�� ÍÉÖ�ÓØÒKÏÑÔÊÍKÙHçDÚÅ/`�5�/�:1�î�ÒÉÓ�åÎÖÑÞÁòeÍôå3ÙqÏ�ÖÑÏ�áHÍÉÞ·ÙqÓ
ÒÉÓ�ä3Ý�çHÔXÙqÌÎÍÅÓ�òÎáDÍÉçBè�ß5ÙqÏÑÓ�äÎáãÓ�Û�ÙHÌÎÍ�¨���� ß�ä�ß�Ö�ÚØáDÏÑáKë
÷ Ý�ä�ß*Ö�äÎÓ�ÙHÍ·Ó�ä�ÙHÌÎÍ�Ý3×ØÍÉÞ áHÕÎÏl�Í�ÖÑÍKäÎÐ�ÙHÌ ÒÉß�ÖÑÒKåÎÖ ß5ÙqÏÑÓ�äÎáÀçDÍÉÐïß�çDÞÎá�ÙqÌ3Í·Ï�çHçDÍÉÐ�åÎÖÑß�çHÏ�ÙIÚªÓ�Û¼ÙHÌÎÍ
ÕÎçDÍÉáHáDåÎçHÍíÙqçqß*ÒÉÍÉáKë	Ë	ÌÎÍÉáDÍ�Ì�ß�è�ÍÀò�ÍKÍÉä]Ó�òÎáHÍKçDè�ÍKÞÁÏÑäýò�Ó�ÙHÌ·ÙHÌÎÍÀÍ�×ØÕ�ÍKçHÏÑÔÊÍÉäïÙ1ß�äÎÞ·ÙqÌÎÍÈÕÎçHÍKáHÍKä>Ù
ä>åÎÔÊÍÉçHÏ�Ò�ß�Ö�áHÏ�Ô�åÎÖ ß5ÙqÏÑÓ�ä�ë°�¼ÓÜ�ÍKè�ÍÉçÉî�ÜãÌÎÏÑÖ�ÍìÏ�ä}ÙqÌÎÍ�ÛöÓ�çDÔ�ÍKçÀÓ�ä3Í�Ï�ÙÀÜhß�áôòeÍÉÖ�ÏÑÍKè�ÍÉÞàÙqÓÁÓâÒÉÒKåÎç
òeÍÉÒ�ß*åÎáHÍFÓ�Û�ÙqÌÎÍ.��ê|�©Ís��ÍKÒKÙqá	Ó�ç�ÙqÌ3Í1ÔÊÍ�ß�áDåÎçHÍKÔ�ÍKä>Ù�ÏÑä�ß�ÒKÒÉåÎçHß�ÒÉÏ�ÍÉáKîØÙqÌ3ÏÑáhÒKÓ�åÎÖ�Þ�ÒÉÍKçDÙ�ß*ÏÑäÎÖ�ÚñäÎÓ�Ù
òeÍñÙHÌÎÍÊÒ�ß�áDÍ�Ï�äªÙHÌÎÍ�ÖÑß*ÙHÙHÍÉçFÓ�ä3Í�ëìË	Ì>åÎáKî:Ï�ÙÅÏÑáÅáHåÎÐ�Ð�ÍÉáBÙqÍÉÞ§ÙqÌ�ß*ÙÅÙHÌÎÍ�Ï�çHçDÍÉÐ�åÎÖÑß�ç:¨���� ÒKÚâÒÉÖ�ÍÉá
ß�ÕÎÕeÍ�ß*ç�ÞÎå3ÍéÙHÓíÙqÌ3Í¼çDÍÉÖ ß5ÙqÏ�è�ÍÉÖ�ÚôáHÔ�ß�ÖÑÖ�ä>åÎÔÀò�ÍKç�Ó�Û�ÒKÚâÒÉÖ�ÍÉáhÕeÍÉçBÛöÓ�çHÔÊÍÉÞ�î>ÜãÌ3ÏÑÒ�Ì�Ü�ÍÉçDÍ1ÙqÌ>åÎá�áDÙHÏÑÖ�Ö
ß���ÍÉÒ0ÙqÍÉÞàòïÚ§ÙqÌÎÍ�ÏÑäÎÏ�ÙqÏ ß*Ö�Ùqçqß*äÎáHÏ�ÍÉäïÙ�ë�Ë	Ì3ÏÑá�çHß�ÏÑáDÍÉáÀÙHÌÎÍìó>åÎÍKáDÙqÏ�Ó�äàÓ�Û	ÜãÌÎÍ0ÙqÌÎÍKçñßýè�ÍKçDÚ«Ö ß�çDÐ�Í



úÀ���

ä>åÎÔ�òeÍÉçãÓ�Û�ÒKÚâÒÉÖ�ÍÉáãÜhÓ�åÎÖÑÞ�çHÍKáHåÎÖ�ÙéÏÑä�ßñÕ�ÍKçDÛöÍÉÒ0ÙqÖ�Ú�ÕeÍÉçHÏ�ÓØÞ3ÏÑÒ$ÕÎçDÍÉáDáHåÎçDÍÀÌÎÏ�áDÙqÓ�çDÚ�ë

�Iä ÙqÌÎÍÃÝ�ä�ß�ÖFÕÎß�çDÙ�Ó�Û�¨hÌ�ß�Õ3ÙHÍÉç"�Îî¼ÙHÌÎÍªÌ>ÚâáBÙqÍÉçDÍÉáDÏÑá]Õ3ÌÎÍÉäÎÓ�Ô�ÍKäÎÓ�ä Ü�ß�á·Í0×3ß�ÔÊÏÑä3ÍÉÞ�ë Ë	ÌÎÍ
Ô�ß�ÏÑä�Ý�ä3ÞÎÏÑäÎÐ�á	Ò�ß�ä·ò�ÍÅáDåÎÔ�Ô�ß�çDÏÑáHÍKÞ·ß�á�(

Ó ÙHÌÎÍ�8:¿8�ªÙHçqß�äÎáDÏ�ÙHÏÑÓ�äÀÙqß�l�ÍKá ÕÎÖ ß�ÒKÍ	Ð�çqß*ÞÎå�ß�Ö�Ö�ÚÅÙqÌÎçDÓ�åÎÐ�Ìñß$Ý�ä3Ï�ÙqÍ	ä>åÎÔÀò�ÍKç@Ó�ÛeÒKÚâÒÉÖ�ÍÉá�ß�äÎÞ
Ï�á�ÙqçHÏ�Ð�Ð�ÍKçHÍÉÞ�òïÚ�ÙHÌÎÍÅáHÍÉÕÎß�çqß*ÙHÏÑÓ�ä�ÕeÓ�ÏÑäïÙãÕ�ß*áHáHÏ�äÎÐôÙqÌÎÍÅáDÕÎÏ�l*ÍÈÙHÏÑÕ�áHÌÎÓ�åÎÖÑÞÎÍKçÉî

Ó ÙHÌÎÍy��¿�8 ÙqçHß�äÎáDÏ�ÙqÏ�Ó�ä�Ù�ß�l�ÍÉáãÕÎÖÑß�ÒÉÍÈß�ò3çHåÎÕ3ÙHÖ�Ú�ÙqÌÎçDÓ�åÎÐ�Ì·ßôáHÏ�äÎÐ�ÖÑÍFÒ0ÚâÒÉÖÑÍ*îæß�äÎÞ�ÓâÒÉÒÉå3çHáéß*Ù
ÙHÌÎÍ	áHÕÎÏl�Í	Ö�ÍÉäÎÐ�ÙHÌñß*Ù�ÜãÌÎÏ�Ò�ÌôÙqÌÎÍ	áDÍÉÕ�ß�çHß*ÙqÏ�Ó�äôÕeÓ�ÏÑäïÙ@Ï�á�äÎÓ�Ù ÒÉß�Õ�ß�òÎÖ�ÍhÙqÓFçDÍ�ß�Ò�ÌôÙHÌÎÍ	áHÕÎÏl�Í
ÙHÏÑÕ�ë

Ë	ÌÎÍíÌ>ÚâáBÙqÍÉçDÍÉáDÏÑá1Õ3ÌÎÍÉäÎÓ�Ô�ÍKäÎÓ�ä]Ï�á1ß*ä]ß�çDÍ�ßñÜãÌÎÏÑÒ�ÌýçHÍÉó>åÎÏ�çHÍKá¼ÛöåÎçBÙqÌÎÍKç¼ä>åÎÔÊÍÉçDÏÑÒ�ß*Ö"ß�äÎÞ]Í�×ØÕ�ÍKçBê
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