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Performance of 26 mm tube : Raw Data, with Tin=298 K
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1.2
Performance Modelling of 26 mm Ranque−Hilsch Tube
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Cubic fit for 26mm (7.5mm) and 18mm (5mm) tubes
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Normalised Temperature Distributions along Vortex Tube Walls
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PSD of a sample taken near the tanjential inlets
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PSD of a sample taken near the cold outlet
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PSD of signal near cold outlet, without orifice
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PSD of signal near cold outlet, without orifice (Magnified)
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Print summary output

Convergence?

Finish

No

Establish Boundary Conditions

Update vorticity field

Update streamfunction

Update swirl velocity

Calculate Velocity Field

Update Temperature (enthalpy)
solution

Update turbulent kinetic
energy

Update turbulence dissipation
rate

Calculate new turbulent
viscosity

Calculate pressure field

Initialise Variables

Yes
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���	��
���� ï ��������������������� � �!���"�#�������%$&�'�(� ó<ó<ó���!���"��������� ê ����� ó�ó<ó)�*�!���"�#������� ñ ��� ô å	Å�õ�æo÷

Ü�¾�Ä × ¹TàXÞ × á>¹&¼�Ü]Û	Ü	ÀHÛÜ	Ý1»¦Ä × Ü�Ä,+ àXÀ0ÄsÞ	Ø(ºP»+ÀN¾(Ø.-�à�»'á:Ü�Û<ÄGØ7¹&ßlÜ�¾�¾%Ä × » � ê Â_Ø�¾(¾%ÚP»�/	»&¼�¹%ÅäPØ0Þ�à�¼�»iå	Å 0�À × ¹&Â�ÀBÜ�À0»'¼:Ø�»%ÀW¹&á(1�Ý1»+À0Ø0Þ�ß(2�Û<à�¼:ºP»%À�á:¹&¼sÄ × »�À0Ø�¿�Ù�¾(»�ÛÜ	À0ÛÜ	Ý1»43%Þ�Ø�ºPØ�ßWÞjÄ × »n¾0¹&Â�»+À0ÄÜ�Û × Ø�»'ºsÜ�ÚP¾�»�¹&à�ÄG¾(»'Ä�»&ß�Ä × Ü�¾�Ù�ã�Ü	À�Ü/á7à�ß�Û�ÄGØ7¹&ß^Ä × »MÜ�ºsÜ�Ø�¾0Ü�ÚP¾(»iÙ�¼C»+ÀUÀHà�¼C»�¼TÜ�Ä�Ø0¹)Ü�ß�Ý)Ä × »¦ß�à�¿�ÚP»&¼v¹&áÀ0Ä�Ü	Þ�»+ÀQØ(ß�Ä × »jÛÜ	À0ÛÜ	Ý1»+Å65�ÄXÜ�Ä�¿L¹1ÀHÙ × »'¼:Ø�Û¦Ù�¼�»+ÀUÀ0à�¼�»43�À Ü�Ä�à�¼TÜ�ÄG»%Ý�Ü�Ø�¼[ºQÜ�ÙX¹Tà�¼ × Ü	À]Ü�À0Ù�»'Û�Ø87�Ûj»'ß:9Ä × Ü�¾�Ù�ã�¹&á ¶o·�¸ Å ;�<>=&?@<sÞ ô ÀH»&»BAbÜ�ãPÂ�¹%¹1ÝDC7õFEG0IH7÷ ÅG5_À À0à�¿�Ø(ß�Þ�Ü�ß*Ø�ßF¾�»'Ä1ÄG»&¿�Ù�»'¼TÜ�Ä�à�¼�»O¹&á ¶ 0	æKJL3$Ü�ß�ÝÜ�ß�¹&à�Ä�¾�»&Ä�Ù�¼�»%À À0à�¼�»i¹Tá�Ü�Ä�¿L¹%À0Ù × »&¼:Ø�Û4Ü�ßFã�ÛÜ	À0ÛÜ	Ý1»nÙ�¼�¹%Ý1à�Û�Ø�ß�Þ4¾�Ø�-�à�Ø0Ý^ÞPÜ	ÀF¿�àXÀ0Ä�Þ�Ø�ºP»iÜ[¼TÜ�Ä�Ø0¹*¹&á¹&à�Ä�¾�»&Ä�Ä�¹¦Ø�ß�¾(»'Ä�»&ß�Ä × Ü�¾�Ù�Ø(»+À]¹&áWÜ�Ù�Ù�¼�¹&â�Ø�¿�Ü�ÄG»&¾�ã · Å ¶ ö	Å ÖN× »�Ý1»+À0Ø0Þ�ß_Û<à�¼:ºP»+ÀBÀ × ¹&ÂÃÄ × Ü�ÄFÄ × Ø0À"Ø0ÀQß�¹TÄ¼�»%Ü	À ¹Tß�Ü�ÚP¾�ã_Ü�ÄGÄ�Ü�Ø�ßWÜ�Úo¾(»�á7¼<¹&¿ Ü¦ÀHØ(¿�Ù�¾�»¦ÛÜ	ÀHÛ	Ü	Ý1»+Å ÖN× »]¼TÜ�Ä�Ø0¹�¹&áFÄ × »�¹&à�Ä�¾�»&ÄXÜ�ß�Ý*Ø(ß�¾(»'Ä�¿LÜ	ÀUÀ`ÁX¹&Â¼TÜ�Ä�»+À`á>¹&¼vÜXÛÜ	ÀHÛ	Ü	Ý1»M¹&Ù�»'¼TÜ�Ä�Ø�ßWÞ�Ü�Ä�Ä × »�¿IØ�ßFØ�¿�à�¿ »'ß�Ä × Ü�¾(Ù�ã-¼TÜ�Ä�Ø0¹¦Ø7À�À × ¹&Â�ß-Ø(ßM7XÞ�à�¼�»�å	Å
õ · Å
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äPØ0Þ�à�¼�»Oå	Å 0)P�c*»+À0Ø0Þ�ß�Û<à�¼:ºP»%ÀPá>¹T¼�Ä × »4À0Ø�¿�Ù�¾(»]ÛÜ	À0ÛÜ	Ý1»+Å Ös× »4ÀU¹&¾�Ø7Ý*¾�Ø(ß�»+ÀQÞ	Ø(ºP»�Ä × »�¿IØ�ßFØ�¿�à�¿�¼TÜ�Ä�Ø0¹¹&ás¹&à�Ä�¾�»&Ä�»'ß�Ä × Ü�¾(Ù�ã�Ä�¹vØ�ßF¾�»'ÄF»'ßFÄ × Ü�¾�Ù�ã�Ü	ÀXÜXá7à�ß�Û<Ä�Ø0¹Tßb¹&áFÄ × »OßFà�¿�ÚP»'¼]¹&ásÀHÄ�Ü	Þ�»+À`Ø�ß_Ä × »nÛÜ	À0ÛÜ	Ý1»43Ü�ß�Ý¦Ä × »O¹&ºP»&¼TÜ�¾�¾	Ù�¼�»%À À0à�¼�»B¼TÜ�Ä�Ø0¹%Å Ös× »Bà�Ù�Ù�»'¼�Û�à�¼:ºo»[¼�»&Ù�¼�»+À0»'ßFÄ�À�Ü�ß_¹&ºP»'¼TÜ�¾(¾'¼TÜ�Ä�Ø0¹�¹&á�õ · 3<Ä × »�¾7¹&ÂM9»+À0ÄPÛ<à�¼:ºP»�Ü/¼TÜ�Ä�Ø0¹�¹&á ¶o·	· Å,d*Ä × »'¼W¾(Ø�ß�»%ÀQ¼�»&Ù�¼�»+À0»'ßFÄ%Ø�ßFÛ<¼�»&¿�»&ß�Ä�À�¹&áXõ · Ø(ß_Ä × »nÙ�¼�»+ÀUÀ0à�¼�»n¼TÜ�ÄGØ7¹%Å
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5²ÀNÜ�ß�Ä�Ø�Û<Ø(ÙXÜ�ÄG»%Ý@3	Ä × »�ÛÜ	À0ÛÜ	Ý1»%ÀWÞ�Ø�ºP»]ÙX¹%¹&¼X¹&à�Ä�¾�»&Ä%»'ßFÄ × Ü�¾�Ù�Ø(»+À`Â × »&ßjá7»'Â À0Ä�Ü	Þ	»%ÀsÜ�¼C»�Ù�¼C»+À0»'ß�Ä�Åg ß�À0à�Û × ÛÜ	ÀH»%ÀQÄ × »-ÀHÄ�Ü	Þ�»iÙ�¼C»+ÀUÀHà�¼C»j¼TÜ�ÄGØ7¹%ÀOÜ�¼C»jºo»&¼:ã × Ø0Þ × Ü�ß�Ý�Ä × »jºs¹&¼:Ä�»'â�Ä�à�Úo»%À]À Ü�Ä�à�¼TÜ�Ä�»+Å%5*ßà�ß�»&â$Ù�»&Û<Ä�»+Ý)¼C»+À0à�¾�ÄNØ0ÀQÄ × »*¼:Ø0À0»iØ(ßL¹&à�Ä�¾�»&Äs»&ß�Ä × Ü�¾(Ù�ã_¼TÜ�ÄGØ7¹_Ü�Ä�¾0Ü�¼<Þ�»�À0Ä�Ü	Þ	»*ß�à�¿IÚo»&¼TÀ Åah × »'ß^Ä × »ß�à�¿IÚP»'¼s¹&á�ÀHÄ�Ü	Þ�»+À1Ø0À+¼TÜ�Ø0À0»+Ý@3�Ä × »4À0Ä�Ü	Þ�»BÙ�¼�»%À À0à�¼�»W¼TÜ�Ä�Ø0¹¦Ý1»'Û<¼C»+Ü	À0»+À�Ü�¾0¹Tß�Þ/Â_Ø�Ä × Ä × »BÙ�»'¼:á>¹&¼:¿�Ü�ß�Û<»¹&á	»%Ü�Û × ÀHÄ�Ü	Þ�»+Åfh�»B¿�Ø7Þ × Ä	»'â�Ù�»'Û�Ä'Ä × »OÀH¿�Ü�¾�¾%Ý1»'Û<¼C»+Ü	À0»WØ�ß_ÀHÄ�Ü	Þ�»WÙ�»'¼:á>¹T¼:¿LÜ�ß�Û�»sÄ�¹[ÚP»v¹&á�á>À0»'Ä'ÚPãnÄ × »Ü	Ý�Ý1Ø�Ä�Ø0¹Tß�Ü�¾�Ä × »'¼:¿LÜ�¾%ÀH»&ÙXÜ�¼TÜ�ÄGØ7¹&ß�Ù�¼<¹&ºPØ0Ý1»%Ý*ÚPã�Ä × »�»&â$Ä�¼TÜ�À0Ä�Ü	Þ�»%À Å ÖN× »4Ü	Ý�Ý1Ø(ÄGØ7¹&ß�¹&á$»&â$Ä�¼TÜ]À0Ä�Ü	Þ�»+À.3× ¹TÂ_»'ºP»'¼i3 × Ü	ÀNÄ × »�»&áGá »'Û<ÄPÄ × Ü�Ä�¿�¹&¼�» × »+Ü�ÄF»'â�ÄG¼TÜ�Û�ÄGØ7¹&ß_Ø0ÀQÄ�ÜF<PØ�ßWÞ¦Ù�¾0Ü�Û<»MÜ�ÄWÜ/¾0¹&Â_»&¼BÄG»&¿�Ù�»'¼TÜ�Ä�à�¼�»Ä × Ü�ß^Â_Ø�Ä × ¹Tà�ÄsÄ × »&¿LÅ Ös× Ø0À]Ý1»+À0Ä�¼�¹&ãsÀnÜ�ß�ã�Ü	Ý1ºsÜ�ß�Ä�Ü	Þ�»�Û¹Tß�á7»&¼:¼�»+ÝMÚPã-Ä × »*»'â�ÄG¼TÜ*ÀHÄ�Ü	Þ�»43%¾(»+Ü	Ý1Ø�ßWÞÄ�¹�Ü/¼:Ø0À0»OØ(ß�¹&à�Ä�¾�»&Ä�»'ß�Ä × Ü�¾(Ù�ã�Â_Ø�Ä × Ü�ß)Ø�ßFÛ<¼�»%Ü	ÀHØ(ß�Þ4ß�à�¿�ÚP»&¼v¹&á�À0Ä�Ü	Þ	»%À Å

Æ�Ç	j�Ç	k lBË�m�Óon�p^Ð\qsrstIÑ^Ò�Ó%Ô%Ò�Õ�Ð
ÖN× »²À0Ø�¿IÙ�¾�»_Û	Ü	ÀHÛÜ	Ý1»�Ø7À/Â�Ü	ÀHÄ�»'á à�¾sØ(ß Ü	À]¿Ià�Û × Ü	ÀjÀ ¹T¿�»�¹&á[Ä × » × ¹&ÄOÀ0ÄG¼C»+Ü�¿LÀ × Ü�ºP»bÜ4Û¹%¹T¾�Ø�ßWÞÙX¹&Ä�»'ßFÄGØ7Ü�¾	Û¹&¿�ÙXÜ�¼C»+Ý4Ä�¹¦Ü�¿�ÚPØ�»&ß�Ä%Û¹Tß�Ý1Ø�Ä�Ø0¹Tß�ÀUÅ1äoØ7Þ�à�¼�»4å	Å�õ<õB¼C»'Ù�¼C»+À0»'ß�Ä�ÀNÜ�ß²Ü�Ä�ÄG»&¿�Ù�Ä%Ä�¹/Ø�¿�Ù�¼<¹&ºP»Ä × »�Ù�»'¼:á:¹&¼:¿LÜ�ßFÛ<»�ÚPã^¿�Ø(â$Ø(ß�Þ × ¹&ÄBÁX¹&Â�À[Â�Ø�Ä × Ä × »�Ø(ß�¾�»&ÄBÄ�¹�Ä × »)Ù�¼�»'ºPØ7¹&àXÀ�À0Ä�Ü	Þ�»+Å ÖN× »�¿IØ�â�»+ÝÁX¹&Â�ÀnÀ × ¹&à�¾7Ý × Ü�ºP»²À0Ø�¿IØ�¾7Ü�¼O»&ß�Ä × Ü�¾�Ù�Ø(»+À�Ü	ÀXÄ × »�ÙXÜ�Ä × á7¼<¹&¿´Ü�ßFã�Ø(ß�¾(»'ÄBÁX¹&Â Ä�¹�Ä × » × ¹TÄW»'â�Ø�Ä�¹&áÄ × »nß�»'â�ÄsÀHÄ�Ü	Þ�»�¼�»&Ù�¼�»%ÀH»&ß�Ä�ÀX¹Tß�»nÛ¹%¹&¾(Ø�ß�Þ�Ü�ß�Ý^¹&ß�» × »%Ü�ÄGØ(ß�ÞPÅÖs× » × ¹&Ä"¹&à�Ä�¾�»&Äoá ¼�¹&¿qÄ × »�7�¼TÀHÄ%Ä�à�ÚP»�Ø7ÀFß�¹&ÄPàXÀ0»+Ý)Ü	ÀPØ(Ä × Ü	ÀFßW¹iÝ1Ø(¼�»&Û<Ä%Û¹%¹T¾�Ø�ßWÞ¦ÛÜ�ÙXÜ�Û<Ø(ÄGãvuUÅ ÖN× »× ¹TÄ/¹&à�Ä�¾�»&ÄO¹&áWÄ × »²À0»'Û	¹&ß�Ý²ÄGà�ÚP»*Ø0À�Ü�¾7À ¹�ºP»'ßFÄG»%Ý^Ä�¹�Ä × »²Ü�Ä�¿L¹%À0Ù × »&¼�»�Ü	À�Ø�ÄWØ7À[ß�¹&Ä]ÀHØ7Þ	ßFØ87�ÛÜ�ßFÄG¾(ãÛ¹%¹T¾�»'¼[Ä × Ü�ß^Ä × »iÁX¹TÂ Ø(Ä�Â�¹&à�¾0Ý�ÚP»�¿IØ�â�»+ÝMÂ_Ø�Ä × Åvw�ß�Ý1»&¼BÛ<»'¼:Ä�Ü�Ø�ß^Û¹&ßWÝ1Ø�Ä�Ø0¹&ßWÀ[Ø�ÄNÛÜ�ß^Ø�ß^á>Ü�Û�Ä�Úo»Â�Ü�¼:¿I»'¼NÄ × Ü�ß_Ä × »�ÁX¹&ÂqØ�Ä�Â�¹&à�¾7Ý�¿�Ø�â*Â_Ø�Ä × Å@x ¹&¼�»%¹&ºP»'¼BØ�ÄFÂ_Ø�¾(¾oÚP»nØ�¿IÙ�¾�Ø�Û�Ø�Ä�¾�ãLÜ	ÀUÀ0à�¿�»+Ý�Ø(ß_Ä × »á>¹&¾(¾0¹&Â�Ø�ß�Þ^Ü�ßWÜ�¾�ãsÀHØ7ÀBÄ × Ü�ÄXÜ�¾(¾�¿IØ�â�Ø�ß�Þ^¹&Û�Û<à�¼TÀBÂ�Ø�Ä × Ús¹&Ä × ÀHÄ�¼�»%Ü�¿LÀnÜ�Ä�Ä × »²ÀUÜ�¿�»jÙ�¼�»%À À0à�¼�»%Å ÖN× Ø7ÀÛ¹&à�¾7Ý_¹&ßF¾�ã�ÚP»4Ü�Û × Ø�»&ºo»%Ý*ÚPã�ÙXÜ�¼:Ä�Ø0Ü�¾(¾�ã�¼�»f97Û¹&¿IÙ�¼�»%À À0Ø�ßWÞnÄ × » × ¹TÄQ¹Tà�ÄG¾(»'ÄPÁX¹&Â�ÀUÅ,5*ß�ã²À0à�Û × Û¹T¿#9Ù�¼�»%À À0Ø0¹Tß_Ø0ÀQßW¹&Ä�¾(Ø8<P»'¾(ã_Ä�¹4ÚP»OØ7ÀH»&ß�Ä�¼�¹&Ù�Ø(ÛMÜ�ß�Ý�Ä × »&ß�Û<»�Â�¹&à�¾0ÝM¼�»+Ý1à�Û�»MÀHÄ�Ø�¾(¾�á7à�¼:Ä × »&¼vÜ�ß�ã)Û¹%¹T¾�Ø�ßWÞÙX¹&Ä�»'ßFÄGØ7Ü�¾%Ø�ß)Ä × » × ¹&Ä�À0Ä�¼�»+Ü�¿Z¹&áPÄ × »�ÀH»&Û¹&ß�Ý^À0Ä�Ü	Þ�»%Å,h�Ø(Ä × Ä × Ø7ÀB¹&ß�»n»'â�Û<»'Ù�Ä�Ø0¹Tß 3	ß�¹*Ü�Û<Û¹&à�ßFÄ�Â_Ø(¾�¾
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ë ï ð ò�KÄ �¸Å,Æ�ÇÆ�ÇÉÈ�Ê �7ð ò �\ÄÌË �¸Å,Æ�Ç'ÍÏÎ>Ð�ÑÆ ÎÇ ô å	Å�õF0o÷
Â × ·4¶¸·

Ê �7ð ò �XïÒ��Ä ���{ð òð ò Ä �e���{ð ò � $ð $ò Äxó<ó<ó4Ä �e���{ð ò � ê Å,$ð ê Å,$ò Äxó<ó<ó�Ä �¸�L��ð ò � ñ ÅGÓð ñ ÅGÓò ô å	Å ´ µ	÷
5²ÀUÀHà�¿IØ�ßWÞjÄ × Ü�ÄFÄ × · × ¹&Ä¢¹Tà�Ä�¾`·'Ä�À]ÜF¶¸·nÙ�à�¿�Ù\·+Ý�à�Ù^Ä¸¹jÄ × ·�Ù\¶e·+ÀUÀHà\¶e·Ô¹Tá�Ä × ·MÀHÄi¶¸·%Ü�¿ Ä × ·'ã�ÜF¶e·¿�Ø(â�·%Ý*Â_Ø(Ä × Ä × ·&ß_Ä × ·nÙ\¶¸·+ÀUÀ0à\¶¸·L¶¸·4¾7Ü�ÄGØ�¹&ß�À × Ø(Ù�Ø7À�Ü	ÀNá�¹f¶WÄ × ·�ÀHØ(¿�Ù\¾8·jÛÜ	À0ÛÜ	Ý@·

ø ù ê�ëù ìGí:î ú òÉû�ü�òÉû�ýHþ ï ÿ ø ù ê�ëù ìGí:î ú ü î û � þ � ñ ó ô å	Å ´ õ	÷
Á Ø(¿�à\¾(Ä�Ü�ß:·I¹&àXÀ]À�¹f¾�à�Ä�Ø.¹Tß*¹Tá�Ä × ·s·&ß�Ä × ÜF¾�Ù�ã)ÚsÜF¾0Ü�ßFÛÀ·�·o-�àXÜ�ÄGØ�¹&ß�À"Ø0À�Ý1Ø(á�7�Û�à\¾�Ä�Å>5tÛ½¹&ßWÀHØ7Ý@·4¶TÜ�Ú>¾8·Ü�¿_¹Tà�ß�Ä�¹&á�ÂÕ¹f¶�<PØ(ß�Þ�Þ�Ø`Ã)·%À

Ö ìGí:îÖ ê�ë ï èé ê�ëèé^ìGí:î �L�×�¸���{ð ò � Ê � ��KÄÌË ��Å½Æ Ç Í8Ø�Ù�ÚÆ Ç Ø Ç Ú Û Ê û Ä Ø�ÜÆ Ú Ç Ø Ç Î Ø Ç Î)Ð¤Ñ�Ý ô å	Å ´G´ ÷
Â × ·4¶¸·

Ê û ïÞ�KÄ �¸�L�{ð ò � Ê � Óð ò Ê ò $ Ä �¸���{ð ò � $ð $ò Ê � Ó Ê � uÊ ò Ó Ê ò u Äxó<ó<ó�Ä �¸���{ð ò � ñ ÅGÓð ñ Å uò Ê � Ó Ê � u Ê ��ß ó<ó�ó Ê � ñ Å½$Ê ò Ó Ê ò u Ê ò ß ó<ó�ó Ê ò ñ Å½$ ô å	Å ´ Eo÷Ü�ß�Ý
Ê4à ï �¸�L�{ð ò � ñ ÅGÓð ñ Å uò Ê � Ó Ê � u Ê ��ß ó�ó<ó Ê � ñ Å,�Ê ò Ó Ê ò u Ê ò ß ó�ó<ó Ê ò ñ Å,$ ô å	Å ´ ;o÷
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Ê ò ê ï ���"��������� ê � ô å	Å ´Gá ÷
Ê � ê ï ���{ð ò Ê ò ê���{ð ò ô å	Å ´ ö	÷
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õ ´ PScW·%ÀHØ7Þ�ß�Û<à\¶�Ã>·+ÀXá&¹f¶]Ä × ·W7\¶TÀ0Ä(¶e·'Á�à�â)ÛÜ	ÀHÛ	Ü	Ý@·+Å ÖN× ·*à�Ù�Ù\·4¶]Û<à\¶�Ã>· ¶¸·'Ù\¶e·+À.·'ßFÄ�ÀnÜ�ß¹fÃ>·4¶TÜF¾`¾	Ù\¶¸·%À À0à\¶¸·�¶TÜ�Ä�Ø.¹»¹&ásõGµF3+Ü�ßWÝjÄ × ·�¾�¹&ÂM·%ÀHÄPÛ<à\¶�Ã>·iÜ�ßâ¹fÃ>·4¶TÜF¾`¾G¶TÜ�ÄGØ�¹W¹&á ´ µGµ	Å�d�Ä × ·f¶�¾(Ø�ß:·+Àa¶¸·&Ù\9¶¸·%À�·&ß�ÄPØ�ßFÛÀ¶¸·&¿#·&ß�Ä�ÀK¹&áWõGµ[Ø�ß_Ä × ·¦Ù\¶¸·+ÀUÀ0à\¶¸·L¶TÜ�ÄGØ�¹%Å
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õFE)P Ös× ·(¶TÜ�ÄGØ�¹�¹Táa¹&à�Äi¾8·&Ä$¿�Ü	À À1Á¢¹TÂ Ä¸¹[Ø�ß:¾8·&Ä$¿�Ü	À À1Á¢¹&Âtá&¹f¶WÜNÄ�ãPÙ\·võ%¶e·'Á�à�â]ÛÜ	À0ÛÜ	Ý@·�¹&Ù\9·4¶TÜ�Ä�Ø�ßWÞ�Ü�ÄPÄ × ·�¿�Ø(ß�Ø�¿Ià�¿ã¹&à�Äi¾8·&Ä ·'ßFÄ × ÜF¾�Ù�ãU¶TÜ�ÄGØ�¹%Å ÖN× ·nÄ¸¹&Ù_Û<à\¶�Ã>·s¶e·'Ù\¶¸·%À�·&ß�Ä�ÀWÜ�ßÕ¹fÃ>·f¶TÜF¾8¾%Ù\¶e·+À.9À0à\¶¸·W¶TÜ�Ä�Ø.¹�¹&ávõGµF3�Ä × ·�Ú�¹&Ä�Ä�¹T¿ Û<à\¶�Ã>·�Ü�ß_¹fÃ>·4¶TÜF¾`¾�¶TÜ�Ä�Ø.¹�¹&á ´ µGµF3WÜ�ß�ÝIØ(ß�Äi·4¶:¿#·%Ý1Ø0Ü�Äi·-Û�à\¶�Ã)·%ÀOÜF¶e·À0ÙXÜ�ÛÀ·+Ý_Ü�ÄFØ�ßFÛÀ¶¸·&¿#·'ßFÄ�À�¹&á�õGµXØ�ß_Ä × ·�Ù\¶e·+ÀUÀHà\¶e·�¶TÜ�Ä�Ø.¹1Å
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5�ß(¹&Ä × ·4¶XÀ0Û × ·'¿#·nÄ × Ü�Ä"Ü�Ä�Ä�·&¿�Ù�Ä�À`Ä�¹/Ø�¿IÙ\¶¤¹fÃ>·W¹&ß�Ä × ·�ÀHØ(¿�Ù\¾8·nÛÜ	À0ÛÜ	Ý@·]Ø0ÀBÀ × ¹&Â�ß�Ø�ßU7XÞ	à\¶e·4å	Å
õF;oÅg ß�Ä × Ø7À]Û	Ü	À�·�Ä × ·U¾.¹&Â^·4¶�ÀHÄ�Ü	Þ�· × ¹&ÄWÁ¢¹&Â�ÀjÜF¶e·�ÙXÜ	À À.·+ÝIÄ × ¶À¹&àXÞ ×�× ·%Ü�Ä¢·&â$Û × Ü�ß�Þ�·f¶TÀBÄ¸¹)Ù\¶e·497Û½¹@¹f¾Ä × ·jØ�ß:¾8·'ÄQÁ¢¹&Â Ø(ßLÜ�ß�·'á�á&¹f¶:Ä�Ä¸¹ ¶¸·%Ý1à�ÛÀ·jÄ × ·�ß�à�¿IÚ>·4¶�¹&ávÀ0Ä�Ü	Þ�·%ÀS¶¸·I-�à�Ø`¶¸·+Ý�á�¹f¶K¾(Ø.-�à\·'á>Ü�Û�ÄGØ�¹&ß Ü�ß�ÝÄ × ·4¶e·'ÚPã�Ø�ßFÛÀ¶¸·%Ü	À�·¦Ä × ·�ãPØ8·4¾7Ý�Å:��¹&ßFÄ�¶TÜ	À0Ä�Ä × Ø0ÀQÄ¸¹¦Ä × ·-Ü�Ù�Ù\¶¤¹%Ü�Û × ¹&á�Ä × ·�Ù\¶e·4ÃPØ.¹TàXÀ]À�·&Û<ÄGØ�¹&ß 31Â × Ø(Û ×Ü�Ä�Ä�·&¿�Ù�Äi·+Ý�Ä�¹4Ø�¿IÙ\¶¤¹fÃ>·�Ä × ·¦ãoØ`·4¾7Ý)ÚPãD¶¸·%Ý1à�Û<Ø�ßWÞ*Ä × ·�¿LÜ	ÀUÀNÁ¢¹TÂæ¾.¹%ÀUÀ]Ü�Ä ·%Ü�Û × À0Ä�Ü	Þ�·+Å@ç#¹&Äi·jÄ × Ü�ÄÜ	À`Â_Ø�Ä × Ä × ·L¾0Ü	À0Ä�Ý@·%ÀHØ7Þ	ß^Ä × · × ¹&Ä(¹&à�Äi¾8·'Ä�À�¹&áFÄ × ·�7\¶TÀ0Ä�Ä�ÂÕ¹nÄ�à�Ú>·+À[ÜF¶¸·nß6¹&ÄFàXÀ�·%Ý�Å5 ÛÜ	À0ÛÜ	Ý@·¹&á ç À0Ä�Ü	Þ�·%À × Ü	À]Ü�ß�¹&à�Ä�¾`·'Ä�¿�Ü	À ÀQÁ¢¹&Âæ¶TÜ�Äi·�Ä × ·-ÀUÜ�¿#·MÜ	À"Ä × Ü�Ä¢¹&áXÜjÀHØ(¿�Ù\¾8·jÛÜ	À.9ÛÜ	Ý@·f3 èé ìGí:îèé ê
ë ïtðoñò ô å	Å ´ å	÷ÚPà�Ä"Ü�ÄPÄ × ·�·&â$Ù\·&ß�À.·�¹&ásÜ�ß-Ø(ß�ÛÀ¶e·+Ü	À.·+ÝM¹�Ã)·f¶TÜF¾8¾%Ù\¶e·+ÀUÀHà\¶e·�¶TÜ�ÄGØ�¹f3)¹f¶�Ü�¶¸·%Ý1à�ÛÀ·+Ý�ÀHÄ�Ü	Þ�·OÙ\¶e·+ÀUÀHà\¶e·�¶TÜF9Ä�Ø.¹%ÅäS¹�¶�Ä × ·]ÛÜF¾�Û<à\¾7Ü�ÄGØ�¹&ß�ÀQÙ\¶e·+À.·'ßFÄ�·%Ý × ·4¶¸·f3�Ä × ·�·'á�á�·'Û<Ä ¹&áPÄ × · × ·%Ü�Äo·'â�Û × Ü�ß�Þ�·4¶TÀ\¹&ß)Ä × ·]Ù\¶¸·%À À0à\¶¸·Ý@¶¤¹TÙ_Â�Ü	À`ß ·%ÞG¾`·'Û<Äi·+Ý@3�Ü�ß�Ý�Ä × àXÀ`Ù\¶¸·%À À0à\¶¸·L¶¸·f¾0Ü�Ä�Ø.¹&ßWÀ × Ø�ÙXÀ]ÜF¶e·�Ü	À"á&¹f¶WÄ × ·�ÀHØ(¿�Ù\¾`·iÛ	Ü	ÀHÛÜ	Ý@·%Å5�ßM¹fÃ>·4¶TÜF¾8¾G·&â$Ù\¶e·+ÀUÀHØ�¹&ß�á�¹f¶\·'ßFÄ × ÜF¾�Ù�Ø8·%ÀFÂ�Ü	À+ß6¹&Ä�Ý@·4¶:Ø8Ã>·%ÝjØ(ß�Ä × Ø0ÀFÛÜ	À.·+Å g ß�À0Äi·+Ü	Ý¦Ä × ·]Û½¹o¹�¾�Ø�ßWÞÙ\·4¶:á�¹f¶:¿LÜ�ßFÛÀ·]¹&áFÄ × ·OÛ	Ü	ÀHÛÜ	Ý@·¦Â�Ü	À:·+À0Ä�Ø�¿LÜ�Äi·+Ý�ßFà�¿#·4¶:Ø(ÛÜF¾8¾(ã-ÚPã*Û × Ü�Ø(ß�Ø�ßWÞjÄ¸¹%Þ�·'Ä × ·f¶(¶¸·&Û<à\¶�¶¸·&ß�ÛÀ··'â�Ù\¶¸·%À À0Ø.¹Tß�À`á&¹f¶WÄ × ·�ÀHÄ�Ü	Þ�·OÄ¸¹�ÀHÄ�Ü	Þ�·OÛG¹f¾0ÝMÁ¢¹&ÂÌ·&ß�Ä × ÜF¾�Ù�Ø`·+À

Ö ò�è ëÖ ò�è ë Å,� ïÂé±ê ïÒ�L�"�#�e���*� ë Å,� �:ë ô å	Å ´ æo÷× ¹TÄQÀ0Äi¶¸·+Ü�¿ì·'ß�Ä × ÜF¾(Ù�Ø8·%À
Ö � è ëÖ � è ë Å,� ïíéUî ïï��Ä ð ò���{ð ò ���¸�L�º� ë Å,� �:ë ô å	Å ´ 0o÷Ü�ß�Ýiá&¹f¶WÄ × ·s·&ß�Ä × ÜF¾(Ù�Ø8·+À[Ü�Ä�Ä × ·n¿LÜF¶�<>·+Ýiß6¹%Ý@·%ÀNØ�ß�Ä × · × ·%Ü�Ä)·&â$Û × Ü�ß�Þ�·f¶Wß ·&ÄGÂÕ¹�¶�<

Ö ê è Ë ë Å½��ÍÖ ê è ë ï �L�{ð ë Å,�ò �e���{ð ò �,éUîÌ��éMêW� ë Å,��L��ð ë Å½�ò �¸���{ð ò � ó ô å	Å E)µ	÷ÖN× ·�Ý@·+À0Ø0Þ�ß�Û�à\¶�Ã)·%ÀjÜF¶¸·)Û½¹&¿�Ù�à�Äi·+ÝbßFà�¿#·4¶:Ø(ÛÜF¾8¾(ãÀ3vÜ�ßWÝ ÜF¶e·bÀ × ¹TÂ_ßlØ(ßº7XÞ�à\¶¸·�å	Å
õ á Å Ös× ·4¶e·�Ø0ÀÜ]Ã)·f¶:ãlÀH¿�ÜF¾8¾WØ(¿�Ù\¶¤¹�Ã)·&¿#·&ß�ÄBØ�ß�Ä × ·)Ù\·4¶:á&¹�¶:¿LÜ�ß�ÛF·±¹&áBÄ × ·)ÛÜ	ÀHÛ	Ü	Ý@·�Û½¹&¿�ÙXÜF¶e·+ÝIÄ¸¹)Ä × ·�À0Ø�¿IÙ\¾8·
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Design Curves for Reflux Cascade Type 2
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�HÛÜ	Ý@·�� Ös× ·�à�Ù�Ù\·f¶]Û<à\¶�Ã>·W¶¸·&Ù\¶¸·���·&ß����Ü�ßÕ¹fÃ>·f¶TÜF¾8¾PÙ\¶¸·����0à\¶¸·L¶TÜ��GØ�¹¹TáXõGµF3`Ü�ßWÝ�� × ·Y¾.¹��M·�����Û�à\¶�Ã)·�Ü�ßÕ¹fÃ>·4¶TÜF¾`¾)¶TÜ���Ø.¹U¹&á ´ µGµ
�Id�� × ·f¶¢¾(Ø�ß:·�¶¸·&Ù\¶¸·���·&ß��%Ø(ß�ÛÀ¶e·��#·&ß����K¹&áXõGµXØ�ß�� × ·nÙ\¶¸·����0à\¶¸·L¶TÜ��GØ�¹��
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äPØ0Þ�à\¶¸·�å
�
õ	öGP ÖN× ·s¶TÜ���Ø.¹M¹Tá¢¹&à���¾`·����LÜ
�����¢¹�� ��¹*Ø(ß ¾`·����LÜ
�����¢¹��Ãá&¹f¶�Ü!��ãoÙ\· ´ ¶¸·���à�â�ÛÜ
�0ÛÜ	Ý@·¹&Ù\·f¶TÜ��GØ(ß�Þ�Ü���� × ·"��Ø�ßFØ#�Ià�� ¹Tà���¾`·�� ·&ß�� × ÜF¾(Ù�ã¶TÜ���Ø.¹�� ÖN× ·nà�Ù�Ù\·4¶WÛ<à\¶�Ã>·L¶¸·&Ù\¶¸·�.·'ß$�%�[Ü�ß ¹�Ã)·f¶TÜF¾8¾Ù\¶¸·����0à\¶¸·Y¶TÜ��GØ�¹M¹&áXõGµF3"Ü�ßWÝ&� × ·�¾�¹��M·�����Û<à\¶�Ã>·-Ü�ß ¹fÃ>·4¶TÜF¾`¾ ¶TÜ���Ø.¹U¹&á ´ µGµ
�vd�� × ·f¶K¾�Ø(ß ·��B¶e·'Ù\¶¸·���·&ß��Ø�ßFÛÀ¶¸·��#·&ß����¢¹TáXõGµ[Ø�ß�� × ·nÙ\¶¸·����0à\¶¸·L¶TÜ���Ø.¹��
Ý@·�0Ø0Þ�ß��:5��XÜ�ßFãbÞ�Ø8Ã>·&ß�Ù\¶e·���Hà\¶e·s¶TÜ���Ø.¹'� × ·(��Ø(ß�Ø#�Ià��b¹&à��i¾8·��\·'ß$� × ÜF¾�Ù�ã_Ø)�Qá�¶TÜ�Û*��Ø.¹&ßWÜF¾8¾�ã^¾.¹��M·f¶%�ÖN× ·]¹Tà���¾`·�����Ü
���+�¢¹�� á�¶TÜ�Û��GØ�¹&ß�Ü��,��Ø�ßFØ#�Ià��É·&ß�� × ÜF¾�Ù�ãF3+� × ¹��_ß�Ø�ßU7XÞ�à\¶¸·iå
�
õ	öXØ-�BÜF¾-��¹��.¾�Ø7Þ × ��¾(ãØ#�IÙ\¶¤¹fÃ>·%Ý@31Ü
�� × ·B·'á�á�·'Û��)¹&á�� × · × ·%Ü���·&â$Û × Ü�ß�Þ�·4¶.�Ø-�$�¸¹[Ø(ß�ÛÀ¶e·+Ü
�.·/� × ·[Û½¹f¾7Ý0��Ü
���1�¢¹�� á�¶TÜ�Û*��Ø.¹&ß_Ü��� × Ø�Û × �LÜ�â�Ø#�Ià�� Û½¹o¹f¾(Ø�ßWÞ*Ø-��¹&Ú,��Ü�Ø(ß ·+Ý�� g ß)Ù\¶TÜ�Û*��Ø�ÛÀ·0� × Ø-�[Ý@·�0Ø0Þ�ß�Ý\¹f·��Qß6¹��:¶¸·&Ù\¶¸·�.·'ß$�sÜ2�0Ø0Þ�ßFØ897�ÛÜ�ß$�oØ3��Ù\¶À¹fÃ>·��#·&ß��(¹fÃ>·4¶4� × ·5�0Ø#�IÙ\¾8·6�0Û × ·��#·�� g á$� × · × ·%Ü��>·'â�Û × Ü�ßWÞG·f¶sÙ\¶e·���Hà\¶e·�Ý@¶À¹&Ù/���^·4¶¸·Ø�ßFÛÀ¾�àXÝ@·%Ý�Ø�ß7� × ·]ÛÜF¾�Û<à\¾7Ü��GØ�¹&ß8�.3�� × ·]Ù\·f¶:á&¹f¶9�LÜ�ßFÛÀ·�Û�à\¶�Ã)·��:�Õ¹&à\¾0ÝiÚ)·]ÛG¹&ß8�0Ø0Ý@·f¶TÜ�Ú)¾(ã��Õ¹f¶.�.·�� × Ü�ßá&¹f¶�� × ·6�0Ø#�IÙ\¾8·�ÛÜ
�0ÛÜ	Ý@·��
;�<	j�<>= ?A@:Ó1Ôor�Ó%Ó�@�äBå ä/B0C�Ð\mDB�äBmDEÎÒ\å¦Ô%Ð
ç#¹&ß ·W¹&á�� × ·nÛÜ
�HÛ	Ü	Ý@·�%·&â`Ü��IØ�ß:·+Ý^ÜF¶¸·nÛÜ�ÙXÜ�Ú>¾8·W¹&á�Ù\¶À¹fÃPØ0Ý1Ø(ß�Þ ¾(Ø.-�à\·47\·%Ý�Ü�Ø`¶Bà�ß�Ý@·4¶S¶¸·+Ü
��¹&ßWÜ�Ú)¾`·Û½¹&ßWÝ1Ø#��Ø.¹&ß����F\Ã>·'ß�Ü�Ý@¶TÜ
�-�GØ(Û]Ø�ß�ÛF¶¸·+Ü
�.·nØ�ß�� × ·nÙ\¶¸·����0à\¶¸·L¶TÜ��GØ�¹�Ü�Ù�Ù\¾(Ø8·+Ý^Ü�ÛÀ¶À¹�����Ü[ÛÜ
�0ÛÜ	Ý@·!�Õ¹&à\¾7Ýß6¹.�'Ù\¶¤¹�ÃoØ7Ý@·OÜG�0Ø0Þ�ß�Ø`7�ÛÜ�ß��	Ø3��Ù\¶¤¹�Ã)·��#·&ß��	Ø�ß0� × ·(¾(Ø.-�à\·'á:Ü�Û*�GØ�¹&ß�Û	Ü�ÙXÜ�ÚoØ`¾�Ø3�GØ`·��� ÖN× ·«2(Ý@·�0Ø0Þ�ßjÛ<à\¶�Ã>·��2



QSRUTWVYX4Z\[ONG¦]TWV\V¢§@¨&QST^X4¨&©«ª¬M©L®_X�RUZM[BTWª#¯±°(Z¢²`R¨�§@¬aQSRbX�°«³@Z ´ õ�æ� × ¹��H� × Ü��QÜ¢¶:à\¾8·W¹&á�Ý1Ø3��Ø�ßFØ-� × Ø(ß�ÞÔ¶¸·��Gà\¶:ß��¢¹TÙ\·4¶TÜ��i·�BÜ
�`á>ÜF¶/Ü
�"Ø�ßFÛÀ¶¸·%Ü
��·���Ø(ß_Ù\¶¸·����0à\¶¸·L¶TÜ���Ø.¹�ÜF¶e·Û½¹&ßFÛÀ·4¶:ß:·+Ý�� ÖN× ·�Û	Ü
�HÛÜ	Ý@·��BÜF¶¸· × ¹��M·fÃ)·f¶�3$Ü�Ú>¾8·I��¹jÜ�Ù�Ù\¶e·'Û<Ø7Ü�Ú)¾(ãW¶e·+Ý1à�ÛÀ·�� × ·I��·���Ù\·4¶TÜ���à\¶¸·s¹&á,� × ·�Õ¹f¶�<PØ(ß�Þ�ÞPÜ
�.3
�_Ø#� × ¹Tà���� × ·�à/�.·Ô¹Tá8�0Ø0Þ�ß�Ø`7�ÛÜ�ß��\·&âJ�i·4¶:ßWÜF¾$Ù¢¹��^·4¶K��¹&à\¶�ÛF·���g á�Û	Ü
�HÛÜ	Ý@·���¹&á\Ã�¹f¶9�i·'â���à�Ú>·�[ÜF¶¸·!��¹4Ú>·Ô¹&á�à/�.·�Ø(ßâ¾(Ø.-�à\·'á:Ü�Û*�GØ�¹&ß�Ù\¶À¹&ÛÀ·����.·�L� × ·'ßÕ¹&ß:· ¹&á��M�Õ¹Û½¹&ßWÝ1Ø#��Ø.¹&ß��:��à/�-�$Ú>·'�UÜ���Ø-�.7\·+Ý��NF�Ø3� × ·4¶�� × ·G�Õ¹�¶�<oØ(ß�ÞjÞPÜ
�1��à/�-�%Ú>·4��à�Û × �_¹f¶e·K·+Ü
�0Ø8¾(ãW¾(Ø.-�à\·47\·%Ý� × Ü�ß�Ü�Ø8¶i3a¹f¶OÜO�#·%Ü�ß8�B¹&á�Ø3��Ù\¶¤¹�ÃoØ(ß�Þ'� × ·�Ù\·4¶:á�¹f¶9�LÜ�ßFÛÀ·Ô¹Tá�� × ·sÃ�¹f¶9�i·'âP�Gà�Ú>·43
� × Ü��FØ-�QØ(ß�ÛÀ¶e·+Ü
�0Ø�ß�Þ� × ·W1Q��à�Ú)·nÛ½¹&ß�����Ü�ß��¸2+R¤3
�Ià/���FÚ>·Oá&¹Tà�ß�Ý���iÜ
�HÛ	Ü	Ý@·�[Û½¹Tà\¾0Ý²Ù\·4¶ × Ü�Ù/�B¾(Ø.-�à\·'á ã�� × · × ·+ÜFÃPØ8·f¶iÞPÜ
��·o¹&à/� × ãsÝ@¶¤¹&ÛÜF¶:Ú�¹&ß��S�0à�Û × Ü
��ÚPà���Ü�ß:·43� × Ø�Û × ¶¸·o-�à�Ø8¶¸·��OÜ�ß ¹&à��i¾8·����¸¹*Ø�ß:¾8·��%·'ß$� × ÜF¾�Ù�ã¼¶TÜ���Ø.¹M¹&á]Ü�Ù�Ù\¶¤¹&â�Ø#��Ü���·f¾�ãÕµ
� 0oõ"� × ·'ßT�-��ÜF¶9��Ø�ßWÞ^Ü��¶¤¹@¹��U��·���Ù\·4¶TÜ���à\¶¸·f3½¹f¶�Ù\¶À¹&ÙXÜ�ß ·OÜ��)µ
� æ á � Ös× ·XÚ>· × ÜFÃPØ.¹&à\¶(¹&áNV¦Ü�ß(-�à\·49�A)Ø8¾)�HÛ × ��à�Ú>·��_Ø#� × ÞPÜ
��·��¹�� × ·f¶�� × Ü�ß Ü�Ø8¶]Ø-�¦Ý1Ø�ái7�Û<à\¾#�4�¸¹��º¹%Ý@·4¾`3XÜ
�BØ(ß8�0à�á�7�Û�Ø8·'ß$�OÝ�Ü���Ü4Ø-��ÜFÃsÜ�Ø`¾0Ü�Ú>¾8·�Ø(ßW� × ·D¾�Ø#�i·4¶TÜ���à\¶¸·�á�¹f¶·4ÃsÜF¾(àXÜ��GØ�¹&ß ¹&á/ÜO��à�Ú>·�Û½¹&ß�����Ü�ß����:F�â$Ù\·f¶:Ø#�#·&ß����QÚPã��¹f¾`¾�Ø(ß8�nÜ�ß�Ý7X¢¹�Ã)·f¾0Ü�ÛÀ·C7å�æ)H�� × ¹.�s3`Ü��\¾`·+Ü
�-��3� × Ü���� × ·4VOÜ�ß6-�à\·f9�A-Ø`¾-�0Û × ·'á�á�·'Û��'Ø-�@·&â$Ù\·f¶:Ø8·&ß�ÛÀ·%Ý]ÚPã]Ù\¶À¹&ÙXÜ�ß ·(·&â$ÙXÜ�ßWÝ@·+ÝK� × ¶¤¹&àXÞ × ÜaÃ�¹f¶9�i·'âG��à�Ú>·�Y Ø8Ã>·'ß�� × ·�Ý1Ø�ái7�Û<à\¾#��ãâ¹&á,�_¹1Ý@·4¾8¾(Ø�ßWÞ»Ã�¹f¶9�i·'â(��à�Ú>·�¹&Ù\·4¶TÜ���Ø.¹TßZ�_Ø3� × ÞPÜ
��·��(¹�� × ·f¶[� × Ü�ß�Ü�Ø`¶�3
�M·�_Ø`¾8¾�Ù\¶¤¹&ÛF·4·+Ý/ÚPã�Ü
���.·���HØ(ß�ÞI� × ·S¾8·4Ã>·f¾I¹&áGÃ�¹f¶9�i·'âI�Gà�Ú>·WÙ\·f¶:á&¹f¶9�LÜ�ßFÛÀ·%¶¸·I-�à�Ø`¶¸·+ÝK��¹QÙ\¶À¹%Ý1à�ÛÀ·B¾�Ø�-�à�Ø0ÝÜ�Ø8¶i3�Þ	Ø`Ã>·'ß�Ü�ßÕ¹�Ã)·f¶TÜF¾8¾PÙ\¶¸·����0à\¶¸·Y¶TÜ��GØ�¹¹&á ´ µGµ
�I5��M�i·���Ù������_Ø`¾8¾,� × ·'ß_Ú>·(��Ü	Ý@·(�¸¹0��Ü�â$Ø3��Ø-�.·0� × ·¾�Ø�-�à�Ø0Ý)Ù\¶À¹%Ý1à�Û*��Ø.¹&ß ¹&á$� × ·OÛ	Ü
�HÛÜ	Ý@·��]Ü��,� × ·�ß ·�� Ù\·4¶:á�¹f¶9�LÜ�ßFÛÀ·�¾8·fÃ)·f¾-�
;�<	j�<>\ C¦Ð\m.B�äBmDE Ò\å�Ô%Ð#p^Ð�]sr"@�mTÐ�Õ^B�äBm2_"@9]sr�Ð�B�Ò�Ôon9@�äBå
ÖN× ·BÛ<à\¶�Ã>·�\¹&á\¹&à���¾`·��,·'ß$� × ÜF¾�Ù�ã-Ü	ÞPÜ�Ø�ß8�-��ß�à���Ú>·f¶6¹&á�����Ü	Þ�·�+á&¹f¶$� × ·¢7\¶.�-�,¶¸·���à�ânÛÜ
�0ÛÜ	Ý@·'� × ¹.� Ü¶¸·%Ý1à�Û*��Ø.¹&ß�Ø(ßD·'ß�� × ÜF¾(Ù�ã-Ü
�,� × ·]ßFà���Ú>·4¶(¹&áL�-��Ü	Þ�·�+Ø-�oØ�ß�ÛF¶¸·+Ü
�.·+Ý�� g ß�ÛG¹&ß��i¶TÜ
���i3�� × ·s¹�� × ·4¶XÝ@·��HØ7Þ�ß8�·'â × Ø(ÚPØ#�oÜ�ß ¹&Ù���Ø#�Ià�� ßFà���Ú>·4¶�¹&á+�-��Ü	Þ�·���3*��Ø#� × Ü�ßFã�á7à\¶9� × ·f¶)·&âJ�i·'ß��HØ�¹&ß8�\¹TáJ� × ·WÛ	Ü
�HÛÜ	Ý@·[ÛÜ�à/�0Ø�ß�ÞÜa¶:Ø-�.·WØ�ß¹&à��i¾8·���·&ß�� × ÜF¾(Ù�ã	� g ���IØ0Þ × �	Ú>·vÜ�ß$�GØ(Û<Ø�ÙXÜ��i·+Ý"� × ·f¶¸·'á�¹f¶¸·f3�� × Ü��
� × ·(7\¶.�-�G¶¸·���à�â�ÛÜ
�0ÛÜ	Ý@·���Ü
�Ü�Ú>¾8·��¸¹[Ù\¶À¹%Ý1à�ÛÀ·4� × ·B¾.¹��M·����N�i·���Ù\·f¶TÜ��Gà\¶e·�á�¶¤¹��U� × ·OÜ�Ù�Ù\¾�Ø`·+Ý¦Ù\¶e·���Hà\¶e·(¶TÜ��GØ�¹f3$Ü�ß�ÝvÙ\¶¤¹fÃPØ0Ý@·I� × ··+Ü
�0Ø8·����@¶¤¹&à��i·���¹«¾�Ø�-	à\·&á>Ü�Û*��Ø.¹&ß�� g ß5`+a�b3c,d9bQ`+eQfL� × Ø)�`Ø-�:��¶:à\·�� Y Ø`Ã>·'ß�Ü�Ù\¶¸·���0à\¶¸·�¶TÜ���Ø.¹»¹&á ´ µGµF34·&âJ�i·'ß:9�0Ø.¹&ßM¹&áJ� × ·[Û<à\¶�Ã>·�1Ø(ßW7XÞ�à\¶¸·Oå
�
õ ´ � × ¹��W�1� × Ü��J� × ·�7\¶.���G¶e·���à�â]ÛÜ
�0ÛÜ	Ý@·�Û	Ü�ßL+ à/�-�	Ù\¶¤¹%Ý1à�ÛF·K¾�Ø�-�à�Ø0ÝÜ�Ø8¶Ná�¶À¹�� Ü6Ã�¹f¶9��·&â(��à�Ú)·���Ø#� × Ü�Û × ÜF¶TÜ�Û���·f¶:Ø-�-�GØ(Û�Û½¹&ß�����Ü�ß���¹&ásÜ�Ù�Ù\¶À¹&â$Ø3�LÜ��i·4¾(ã ´G´ ��w�ßFá&¹f¶9��à�ß�Ü��i·4¾�ã� × Ø-�v¶¸·o-	à�Ø`¶¸·����º¹f¶¸·!� × Ü�ß�õ ´ µ(�.·'ÙXÜF¶TÜ��i·�����Ü	Þ�·�BÜ�ß�Ý�Ù\¶¤¹1Ý1à�ÛÀ·�[Ü]ß:·+Þ�¾�Ø7Þ�Ø�Ú>¾8· ¹Tà��g�¢¹����



QSRUTWVYX4Z\[ONG¦]TWV\V¢§@¨&QST^X4¨&©«ª¬M©L®_X�RUZM[BTWª#¯±°(Z¢²`R¨�§@¬aQSRbX�°«³@Z ´ õF0Ös× ·S��·&Û½¹&ß�Ý�Ý@·��HØ7Þ�ß±¹&áo¶e·���à�â]ÛÜ
�0ÛÜ	Ý@·[Ø-�4+ à/����ÛÜ�ÙXÜ�Ú>¾8·s¹&á�Ù\¶¤¹%Ý1à�Û<Ø(ß�Þ ¾�Ø�-�à�Ø0Ý_Ü�Ø`¶�á�¶¤¹�� ÜvÃS¹�¶¸9�i·'â0�Gà�Ú>·(��Ø#� × Ü/Û½¹&ß8�-��Ü�ß��¢¹&á ´ åF3	à/�0Ø�ßWÞ»;Z�.·'ÙXÜF¶TÜ��i·6����Ü	Þ�·��� g ß�� × Ø)�QÛÜ
��·"� × · ¹&à��i¾8·�����Ü
���L�¢¹��ô Ø(ß�ÛÀ¾(àXÝ1Ø�ß�Þ¦Ú�¹�� × ¾(Ø.-�à�Ø0Ý^Ü�ßWÝ-ÞPÜ
�.·I¹&à/�WÜ�Ø`¶T÷��Õ¹&à\¾7Ý*Ú>·]µ
��µ	õ ´ ¹&á�� × ·]Ø(ß ¾`·��,�¢¹��6�½w�ß�Ý@·f¶�� × ·2� Ü���·Û½¹&ßWÝ1Ø#��Ø.¹&ß��$� × ·B7\¶.���G¶e·���à�â���à�Ú>·XÛG¹&à\¾0Ý¦Ù\¶À¹%Ý1à�ÛÀ·K¾(Ø.-�à�Ø0Ý)Ü�Ø8¶$�_Ø#� × ´ õG�-��Ü	Þ�·���3Ü�ßWÝ�Ü�ß¹&à���¾`·��N�¢¹��å�â�õGµ Å u ��Ø#�#·���� × Ü��WÜ��oØ(ß ¾`·��/�VB·+ÜF¾�Ø)����Ø�Ûnà/�.·Ô¹&ásÜ[Û	Ü
�HÛÜ	Ý@·D¹&á Ã�¹f¶9�i·'â(��à�Ú>·�`á&¹f¶�� × ·�¾(Ø.-�à\·'á>Ü�Û��GØ�¹&ßÕ¹&áWÜ�Ø8¶(¶e·I-�à�Ø8¶e·�BÝ@·4Ã>·4¾�¹&Ù\9�#·&ß��v¹TáQÜ8��à�Ú)·���Ø#� × Ü��o¾8·%Ü
���,� × ¶¸·f·��GØ3�#·���� × ·]Ù\·f¶:á&¹f¶9��Ü�ß�ÛÀ·s¹&á,� × ·��Gà�Ú>·�)·'ß�ÛG¹&à�ß��i·4¶e·+Ý*Ø(ß�� × Ø-��-�GàXÝ1ã	�	F�â$Ø)����Ø�ßWÞ!��à�Ú>·��GãPÙ�Ø�Û	ÜF¾8¾�ã × ÜFÃ>·4ÜQÛ½¹&ß�����Ü�ß��[R ï õGµF3D� × ·f¶¸·%Ü
�>¾(Ø.-�à\·'á>Ü�Û��GØ�¹&ßD¶¸·o-	à�Ø`¶¸·��8R7hE)µ
� ÖN× ·-Ü�ßWÜF¾�ã[�HØ)�4��Ø8¾8¾�Ù\¶À¹&ÛÀ·f·+Ý)ÚPã_Ø(ß Ã>·�-��Ø0ÞPÜ��GØ(ß�Þ5� × ·±¹TÙ��GØ3�LÜF¾¢¹&Ù\·f¶TÜ��GØ(ß�Þ*Ù¢¹&Ø(ß��K¹&áNÛÜ
�HÛ	Ü	Ý@·�ÚPà�Ø8¾3���_Ø3� × �0à�Û × Ü�ß_Ø#�IÙ\¶¤¹fÃ>·%Ý���à�Ú>·�
;�<	j�<>; i ÍYn9@9Ej@:Ó1Ò\n9@�ä¢å×ä4BjÒW_(@9]sr¦Ð�B9kS@�å(lhÑ�Ò�Ó1Ô%Ò�Õ�Ð
Ö ¹BÙ\¶À¹fÃPØ0Ý@·iÜ��º¹f¶¸·�¶¸·%ÜF¾�Ø-�-��Ø�ÛS��¹�¾�à���Ø.¹&ß�á&¹�¶�� × ·XÛ	Ü
�HÛÜ	Ý@·���3�� × ·BÙ\¶¸·�0à��#·%Ý¦Ù\·4¶:á&¹�¶9�LÜ�ß�ÛF·vÝ@·+Þ�¶TÜ	Ý@9Ü���Ø.¹&ß0�_Ø3� × Ø(ß�ÛÀ¶e·+Ü
�0Ø�ßWÞI�M·���ß ·����á�¶TÜ�Û*��Ø.¹&ß0��Ü
�Ø�ßFÛ½¹f¶:Ù¢¹f¶TÜ��i·+ÝvØ�ß��¸¹8� × ·vÜ�ß�ÜF¾(ã��0Ø-��� ÖN× Ø)�N��Ü
�FÜ�Û × Ø`·4Ã>·+ÝÚPãM¶¸·&Ù\¶¸·���·&ß���Ø�ß�Þ2� × ·²Ý@·'Ù\·&ß�Ý@·&ß�ÛÀ·â¹&á�� × ·W·'ß$� × ÜF¾�Ù�ã ¹&áK�UÜ���à\¶TÜ���·%Ý^¾�Ø.-�à�Ø7Ý Ö Ø Ü�ßWÝ�ÞPÜ
��·o¹&à/� Ö �Ü�Ø8¶s¹&ß�Ù\¶¸·����0à\¶¸·-Ü
�nÜ¦Ù�Ø8·&ÛÀ·��_Ø)��·*Û<à�ÚPØ�Û�Ù¢¹�¾�ãPß6¹��IØ0ÜF¾�Ø(ß�Ù\¶¸·���0à\¶¸·� ÖN× ·»ÃsÜF¾�à\·�L¹&á�� × · ·'ß$� × ÜF¾89Ù�Ø8·��:·��IÙ\¾.¹&ã>·%Ý-ÜF¶e·'� × ¹��_ß�Ø(ßD7XÞ�à\¶¸·4å
��õ	åF3+ÜF¾.¹Tß�Þ!��Ø#� × � × ·]Ù�Ø8·'ÛF·��_Ø)��·]Ù¢¹f¾(ãPß6¹��IØ0ÜF¾-�@c_Ü���Ü���Ü
�¹&Ú,��Ü�Ø�ß ·%Ý�á�¶¤¹�� A�Ü�ã+��¹o¹%Ý¼C7õFEG0IHm�JOß(¹��M¾`·+Ý�Þ�·¹&á�� × ·»·'ß�� × ÜF¾(Ù�ã�Ü�ß�ÝMÙ\¶¸·����0à\¶¸·¹&á�� × ·0�Õ¹f¶�<PØ(ß�Þ'��à�Ø0Ý�Ü��XÜ�ß�ã�Ù¢¹&Ø�ß$��Ø�ßLÜ/ÛÜ
�.9ÛÜ	Ý@·�ÜF¾8¾�¹��n�S·4ÃsÜF¾(àXÜ��GØ�¹&ßÕ¹&á$� × ·(�M·���ß ·����`á�¶TÜ�Û��GØ�¹&ß_à/�0Ø�ß�Þ]·'â�Ù\¶¸·����0Ø.¹Tß ô å
��õF;o÷N�¸¹�Þ	Ø`Ã>·

��ï Ö � Ö ØÖ � � Ö Ø ë ô å
� Eoõ	÷× ÜFÃPØ(ß�Þ�Ý@·��i·4¶9�IØ�ß:·+Ý Ö Ø Ü�ß�Ý Ö � á�¶À¹�� � × ·OÙ\¶e·���Hà\¶e·iÜ�ß�Ý5� × ·OÙ�Ø`·'ÛÀ·��_Ø-�.·nÙ¢¹f¾�ãPß6¹.��Ø0ÜF¾)� Ös× ·OÛ	ÜF¾89Û<à\¾7Ü��GØ�¹&ß8�$�^·4¶¸·��HØ3��Ù\¾�Ø`7\·+Ý*ÚPãMÜ
���0à���Ø�ßWÞO� × Ü��
� × ·G�M·��Gß:·���1á�¶TÜ�Û*��Ø.¹&ß ¶¸·���Ü�Ø�ß��PÛ½¹Tß8�-��Ü�ß$�J�_Ø3� × Ø�ß·+Ü�Û × ��à�Ú>·43+Ü�ßWÝ5� × à/���M·��Gß:·����Ø)�K¹&ß:¾�ãU·4ÃsÜF¾�àXÜ��i·+Ý^Ü��$� × ·s·'ß$��¶TÜ�ßFÛÀ·�:�¸¹�Ü�ß�ÝÔ·'â�Ø#���`á�¶¤¹�� ��à�Ú)·����h�Ø#� × � × ·s¶e·���à�â*ÛÜ
�HÛ	Ü	Ý@·��Ü�ß�Ø#�i·4¶TÜ���Ø8Ã>·-Ü�Ù�Ù\¶¤¹%Ü�Û × Ø-�Qß:·'ÛÀ·����UÜF¶:ã	�1äPØ8¶.�-��� × ·Y·'ß�� × ÜF¾(Ù�ãbÜ��$� × ·¹&à��i¾8·��[�¸¹ ·+Ü�Û × �-��Ü	Þ�·�Ø)�BÛ	ÜF¾�Û<à\¾7Ü���·%ÝlÜ
���Hà��IØ�ßWÞ�� × Ü��Nß6¹�¾�Ø.-�à\·&á>Ü�Û*��Ø.¹&ß ¹&Û�Û<à\¶.��� ÖN× ·»ÃsÜF¾�à\·�Y¹&Ú>9
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�
õ	åGP Ös× ·s·'ß$� × ÜF¾�Ù�ã#¹&á/�UÜ��Gà\¶TÜ��i·+Ý ¾�Ø.-�à�Ø7Ý�Ü�ß�Ý^ÞPÜ
��·o¹&à/��Ü�Ø`¶4Ü
��Ü/á7à�ßFÛ*��Ø.¹&ß ¹&á�Ù\¶e·���Hà\¶e·�ÖN× ·jÛ<Ø8¶CÛÀ¾8·��(� × ¹��o� × · ¶TÜ�� Ý�Ü���Ü4Ù¢¹&Ø�ß$�%�I��ÜF<>·'ßIá�¶¤¹�� A�Ü�ã,�Õ¹o¹%Ý C7õFEG0IHÏ3+� × Ø8¾`·�� × ·���¹f¾(Ø0Ý�¾(Ø�ß:·�� × ¹��o� × ·*Ù�Ø8·&ÛÀ·��_Ø)��·�Û�à�ÚoØ(Û�Ù¢¹f¾(ãoß(¹���Ø7ÜF¾-�/à/�.·+Ý²Ø�ßW� × ·�Û	Ü
�HÛÜ	Ý@·�Û	ÜF¾�Û<à\¾7Ü��GØ�¹&ß8���Lç#¹��i·�� × Ü���� × ·ÜF¶:ÚPØ#�i¶TÜF¶:ã�Ý�Ü��Gà��p����Ü���·já&¹�¶¢/G·f¶¤¹Y·&ß�� × ÜF¾�Ù�ã)Ø-��� × ·Y·'ß�� × ÜF¾(Ù�ã ¹Tá/� Ü���à\¶TÜ���·%ÝU¾(Ø.-�à�Ø0Ý�Ü�Ø`¶¦Ü��XÜ/Ù\¶e·�.9�0à\¶¸·W¹&á6µ
�
õ xrqXÜ
�



QSRUTWVYX4Z\[ONG¦]TWV\V¢§@¨&QST^X4¨&©«ª¬M©L®_X�RUZM[BTWª#¯±°(Z¢²`R¨�§@¬aQSRbX�°«³@Z ´G´ õ��Ü�Ø�ß ·%ÝlÜF¶e·�à/�.·+Ýs��¹�Ù\¶À¹fÃPØ0Ý@·�Ü�ß�·�-��Ø#�LÜ��i·â¹&á�� × ·��^·���ß ·���nÜ��(·+Ü�Û × ����Ü	Þ�·43WÜ�ß�Ýs� × ·'ß#¶e·'ÛÜF¾(Û<à\9¾0Ü��i·+Ý�� ÖN× ·nÙ\¶¤¹&ÛF·���QØ-�S¶¸·&Ù\·+Ü��i·+Ý�à�ß���Ø8¾$� × ·jÛ × Ü�ßWÞG·��NØ(ß�� × ·YÃQÜF¾(à\·�Qá�¶À¹��t�-��·&Ùu�¸¹Z�-�i·'Ù^Ú>·'Û½¹���·Ø�ß��HØ7Þ�ß�Ø87�Û	Ü�ß����q\·4¶:á&¹�¶9�LÜ�ß�ÛF·^¹Tá�� × ·�ÛÜ
�0ÛÜ	Ý@·��4��Ü
�nÜ
����·����.·+Ý²ÚPãM¾.¹o¹�<oØ(ß�ÞMá&¹f¶G� × ·P�LÜ�â�Ø#�Ià�� ¹&à��g�¢¹.�ã¹&á¾�Ø�-�à\·47\·+ÝhÞoÜ
�.3 � ì�í:î èé�ì�í:î à�ßWÝ@·4¶�Ü�ß�ãT��·��«¹&áBÛ½¹&ßWÝ1Ø#��Ø.¹&ß����'q\¾.¹.�%�O�_Ø`¾8¾NÚ)·*Ù\¶¸·���·&ß��i·+Ý Þ	Ø`ÃPØ�ß�Þ6� × ·�LÜ�â�Ø#�Ià��ÉÃsÜF¾(à\· ¹&á�� × Ø)�QÙXÜF¶TÜ��#·���·f¶ ¹&Ú,��Ü�Ø�ßWÜ�Ú)¾`·�á�¶À¹�� Ú�¹�� × � × ·s¶¸·���à�âiÛ	Ü
�HÛÜ	Ý@·��K¹&Ù\·f¶TÜ���·%Ý^Ü��¹fÃ>·4¶TÜF¾`¾�Ù\¶¸·���0à\¶¸·(¶TÜ���Ø.¹��\¹Tá ´ µGµF3 ´Gá µBÜ�ßWÝLE)µGµ
�f5��1Ø�ßjÙ\¶¸·fÃoØ�¹&à/�1ÛÜF¾(Û<à\¾0Ü���Ø.¹&ß���3&Ø#�N�_Ø8¾`¾�Ú)·OÜ
���Hà���·+Ý� × Ü���� × ·¦ÛÜ
�HÛ	Ü	Ý@· ¹&à��i¾8·���Ø)�]Ü���Ü��M�_¹��0Ù × ·f¶:Ø�ÛnÙ\¶¸·����0à\¶¸·f3oÜ�ß�Ý5� × ·�ÛÜ
�0ÛÜ	Ý@·�Ø(ß ¾8·��sØ)��Ü��:¶¤¹o¹��v��·��#9Ù\·4¶TÜ���à\¶¸· ô ´ 0	æsJ�÷m�
w,x)y{z}|�~!�������Z�S�
z}�	�
���
äPØ0Þ�à\¶¸·�å
�
õ�æ�� × ¹��n��� × ·"�LÜ�â�Ø#��à�� ¹&à���¾`·����¢¹�� ¹&á\¾(Ø.-�à�Ø0Ý�Ü�Ø`¶/� × Ü���ÛG¹&à\¾0ÝMÚ)·D¹&Ú,��Ü�Ø(ß ·+Ý�á�¶À¹�� Ü��ãoÙ\·OõS¶e·���à�ânÛÜ
�HÛ	Ü	Ý@·4Ü
�NÜQá7à�ß�Û*��Ø.¹Tßâ¹&áJ� × ·[ß�à��IÚ)·f¶6¹&á�����Ü	Þ�·�+Ø�ß�� × ·]Û	Ü
�HÛÜ	Ý@·f3$Ü�ß�Ý"� × ·]¹�Ã)·f¶TÜF¾8¾Ù\¶¸·����0à\¶¸·S¶TÜ��GØ�¹���äPØ0Þ�à\¶e·¦å
��õF0iÞ	Ø`Ã>·�1� × ·KÃ�¹f¶9�i·'â���à�Ú>·BÛ½¹f¾0Ý'�LÜ
���1�¢¹�� á'¶TÜ�Û*�GØ�¹&ß ð ò Ü��
� × Ø�Û × �LÜ�â,9Ø#�Ià�� ¾�Ø.-�à\·&á>Ü�Û*��Ø.¹&ßº¹&Û<Û<à\¶.�.3L��¹_Ü
����¹)Ý@·47�ß:·0� × ·^¹TÙ\·4¶TÜ���Ø�ß�ÞiÙ¢¹&Ø�ß$� ¹&á�� × ·¹&Ù���Ø#�LÜF¾FÛÜ
�0ÛÜ	Ý@·���ÖN× ·��LÜ�â�Ø#�Ià��o�LÜ
�����¢¹.�Ì¶TÜ��i· ¹&á ¾(Ø.-�à�Ø0ÝIÜ�Ø8¶S� × ¹��_ß�Ø-�%¾`·����� × Ü�ß_æ	â�õGµ Å u ��Ø#��·�L� × ·�Ø�ß:¾8·��WÞPÜ
��¢¹��6� ÖN× Ø)�BÛÜ�ß�Ú>·-Ü�Û × Ø8·4Ã>·%ÝIØ�ß�ÜjÛÜ
�0ÛÜ	Ý@·M¹&Ù\·4¶TÜ��i·+Ý ¹fÃ>·4¶iÜ¦Ù\¶e·���Hà\¶e·W¶TÜ���Ø.¹¼¹&á(E)µGµF3$�_Ø#� × õ ´�-��Ü	Þ�·�BÜ�ßWÝD·%Ü�Û × ÃS¹�¶9��·&â2��à�Ú>·5�.·��WÜ���Ü[ÛG¹f¾0Ý6�LÜ
�����¢¹.�Ãá�¶TÜ�Û*��Ø.¹&ßÕ¹Tá�Ü�Ù�Ù\¶¤¹Tâ$Ø3�LÜ��i·4¾�ãâµ
� ;oå
�äPØ0Þ�à\¶¸·�å
� ´ µ(� × ¹��W��� × Ü��$� × ·�Ù\·4¶:á�¹f¶9�LÜ�ßFÛÀ·�¹&á�� × ·nÛÜ
�0ÛÜ	Ý@·MÝ@·&Ù\·'ß�Ý��I���i¶¤¹Tß�Þ�¾�ã#¹&ß7� × ·�Û½¹f¾7Ý�LÜ
���O�¢¹��Zá'¶TÜ�Û*�GØ�¹&ß8�»¹&á4� × ·UÃ�¹f¶9��·&â��Gà�Ú>·��� Ö ¹�Ü�Û × Ø8·fÃ)·�¹&Ù��GØ3�LÜF¾WÙ\·f¶:á&¹f¶9��Ü�ß�ÛÀ·�� × ·)ÛÜ
�0ÛÜ	Ý@·�Õ¹&à\¾7Ý × ÜFÃ>·S�¸¹¦Ú>·5�.·��Pà�Ù¼Ã>·4¶:ã�ÛÜF¶e·'á7à\¾`¾�ã�Ø(ß�Ý@·4·%Ý��
� ���	���/��~S�������Z�!�
z��	�
���
w�ßWÝ@·4¶�� × ·�¶TÜ�ß�Þ�·]¹TáoÛG¹&ß�Ý1Ø3�GØ�¹&ß8�QÛ½¹Tß8�0Ø0Ý@·4¶e·+Ý@3
� × ·!�LÜ�â�Ø#�Ià����LÜ
�����¢¹.� ¶TÜ��i·�¹&á>¾�Ø�-�à�Ø0Ý^Ü�Ø8¶Wá�¹f¶� × ·Z��·&Û½¹&ßWÝ&�GãPÙ\·±¹Tá�¶e·���à�â�ÛÜ
�0ÛÜ	Ý@·�Ø)�S� × ¹.�_ß�Ø(ß#7XÞ�à\¶¸·-å
� ´ õK��¹*Ú>·-Ü�Ù�Ù\¶¤¹Tâ$Ø3�LÜ��i·4¾�ãlõ
� ´ â�õGµ ÅGÓ��Ø#�#·���� × ·�Ø(ß ¾`·����¢¹�� ¹&áXÞPÜ
��� ÖN× Ø)�%¶¸·o-�à�Ø8¶¸·���Ü/ÛÜ
�0ÛÜ	Ý@·(�_Ø3� × ;&�-��Ü	ÞG·���3 ¹&Ù\·f¶TÜ���·%Ý_Ü���Ü�ßÕ¹�Ã)·f¶TÜF¾8¾Ù\¶¸·����0à\¶¸·»¶TÜ���Ø.¹M¹Tá�E)µGµF3"Ü�ßWÝ&�_Ø#� × ·%Ü�Û × Ã�¹f¶9��·&âZ��à�Ú>·Z��·��[�¸¹_ÜnÛG¹f¾0Ýs�LÜ
���4�¢¹.� á�¶TÜ�Û��GØ�¹&ß_¹&á]Ü�Ù\9Ù\¶¤¹Tâ$Ø3�LÜ��i·4¾�ãMµ
� EoöF3 ô ��·f·�7XÞ	à\¶e·4å
� ´G´ ÷Ï3+Ü�ß�Ý�¶¸·'Ù\¶e·�.·'ß$�%�NÜ�ß-Ø3��Ù\¶À¹fÃ>·��#·&ß��v¹�Ã)·f¶[� × ·L7\¶.�-�"Ý@·�0Ø0Þ�ß8�
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�
õ�æ)P�x Ü�â�Ø#�Ià�� ¹&à��i¾8·����¢¹�� ¹Táo¾�Ø�-	à\·f7\·+Ý)ÞPÜ
�Pá&¹�¶�� × ·�7\¶.�-��¶e·���à�â]ÛÜ
�0ÛÜ	Ý@·�¹&Ù\·f¶TÜ���·%Ý�Ü��� × ¶¸·f·]Ù\¶¸·����0à\¶¸·L¶TÜ��GØ�¹��.3	à/�HØ(ß�Þ)Ü�Ø8¶vÜ�ßWÝ Ã�¹f¶9��·&â0�Gà�Ú>·�:�_Ø3� × ÜI��à�Ú>·OÛ½¹Tß8�-��Ü�ß$�6¹&á:E)µ
� ÖN× ·!�¸¹&ÙM¾�Ø(ß ·��Ü
�`ÛÜF¾(Û<à\¾0Ü��i·+ÝMá&¹f¶OÜ�ß ¹�Ã)·f¶TÜF¾8¾PÙ\¶¸·����0à\¶¸·L¶TÜ���Ø.¹D¹&á\E)µGµF3
� × ·(�IØ0Ý�Ý@¾`·�¾(Ø�ß:·�Ü�� ´Gá µF3
� × ·�Ú�¹��M��¹�� Ü��´ µGµ
� Ös× ·]¹&à��M�¢¹��qØ-�WÜ��sÜ��M�_¹��0Ù × ·f¶:Ø�ÛBÙ\¶¸·����0à\¶¸·�� ÖN× ·���Ü
���+�¢¹��É¹&á>¾�Ø.-�à�Ø7Ýâ¹Tß�� × ·�Ã)·f¶9�GØ(ÛÜF¾�Ü�â$Ø)�Ø-�"Ù\¾.¹��M�i·+Ý^Ü
��Ü[á'¶TÜ�Û*�GØ�¹&ßÕ¹&á$� × ·�Ø�ß:¾8·����LÜ
�����¢¹.�Ì¶TÜ��i·�
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�
õF0)P�¢¹f¶9�i·'â���à�Ú>·�Û½¹f¾7Ý7��Ü
�����¢¹��Ãá'¶TÜ�Û*�GØ�¹&ß_á&¹�¶Y¹TÙ��GØ3�LÜF¾�¹&Ù\·4¶TÜ���Ø.¹Tß*¹TáXÜ���ãPÙ\· ¹&ß:·s¶¸·f9��à�â)ÛÜ
�HÛ	Ü	Ý@·�á&¹f¶]Ù\¶À¹%Ý1à�Û*��Ø.¹&ß ¹Tá(¾�Ø�-	à\·f7\·+Ý�Ü�Ø`¶%� Ös× ·��¸¹&Ù�¾�Ø(ß ·���Ü
��ÛÜF¾�Û�à\¾0Ü��i·+ÝIá&¹�¶4Ü�ß_¹�Ã)·f¶TÜF¾8¾Ù\¶¸·����0à\¶¸·Y¶TÜ��GØ�¹¹&á\E)µGµF3N� × ·0��Ø7Ý�Ý@¾8·W¾(Ø�ß:·�Ü�� ´Gá µF3N� × ·jÚ�¹��g�¸¹�� Ü�� ´ µGµ
� Ös× · ¹&à��M�¢¹�� Ø)�]Ü��XÜ��g�º¹f9�0Ù × ·4¶:Ø(Û�Ù\¶e·���Hà\¶e·�
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� ´ µGPIVB·4¾7Ü��GØ�¹&ß8� × Ø(Ù{Ú)·��g�^·4·'ß�� × ·�Ù\¶¤¹%Ý1à�Û��GØ�¹&ßÂ¹&áB¾�Ø�-�à\·47\·+ÝhÜ�Ø8¶MÜ�ßWÝ�� × ·DÃ�¹f¶9�i·'â���à�Ú>·Û½¹f¾7Ý"�LÜ
���,�¢¹.� á�¶TÜ�Û��GØ�¹&ßjá&¹f¶�ÜL�GãPÙ\·�¹&ß:·K¶¸·���à�â]ÛÜ
�0ÛÜ	Ý@·]¹&Ù\·f¶TÜ���·%Ý�Ü��oÜ�ßM¹fÃ>·4¶TÜF¾8¾&Ù\¶¸·����0à\¶¸·B¶TÜ���Ø.¹¹&á:E)µGµ
� Ös× ·S��Ü
���L�¢¹�� ¹&á ¾(Ø.-�à�Ø0Ý�¹Tß�� × ·�Ã>·f¶9�GØ(ÛÜF¾sÜ�â$Ø)� × Ü
�"Ú>·4·'ß)ß6¹�¶9�LÜF¾�Ø)��·%Ý)ÚPã�Ý1Ø8ÃPØ7Ý1Ø�ß�Þ�ÚPã� × ·nØ�ß ¾`·�����Ü
���:�¢¹��æ¶TÜ��i·Ô¹Tá�Ü�Ø8¶��
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äPØ0Þ�à\¶¸·]å
� ´ õGPfx Ü�â�Ø#�Ià��ì¹Tà���¾`·��N�¢¹�� ¹TáG¾�Ø.-�à\·f7\·+Ý�ÞPÜ
�1á&¹f¶,� × ·S��·&Û½¹&ßWÝL¶¸·���à�â]ÛÜ
�0ÛÜ	Ý@·�¹&Ù\·4¶TÜ��i·+ÝÜ���� × ¶¸·f·jÙ\¶¸·���0à\¶¸·»¶TÜ��GØ�¹��.3oà/�0Ø�ßWÞ^Ü�Ø8¶4Ü�ßWÝ^Ã�¹f¶9��·&â��Gà�Ú>·����_Ø#� × ÜK�Gà�Ú>·jÛ½¹&ß�����Ü�ß��K¹&á%E)µ
� Ös× ·2�¸¹&Ù¾�Ø(ß ·���Ü
�1Û	ÜF¾�Û<à\¾7Ü���·%Ý*á&¹f¶XÜ�ßM¹fÃ>·4¶TÜF¾8¾	Ù\¶e·���Hà\¶e·B¶TÜ��GØ�¹�¹TáoE)µGµF3D� × ·G��Ø7Ý�Ý@¾8·L¾�Ø(ß ·iÜ�� ´Gá µF3*� × ·]Ú�¹��M�¸¹��Ü�� ´ µGµ
� ÖN× · ¹Tà��g�¢¹�� Ø-�]Ü��XÜ��M�_¹��0Ù × ·f¶:Ø�ÛnÙ\¶¸·���0à\¶¸·� ÖN× ·(��Ü
�����¢¹.� ¹&á%¾�Ø�-�à�Ø0Ý�¹&ß�� × ·»Ã>·4¶9��Ø�ÛÜF¾Ü�â�Ø-�`Ø-�"Ù\¾.¹��M��·%Ý�Ü
�[Ü[á�¶TÜ�Û*��Ø.¹&ß�¹&á�� × ·nØ�ß:¾8·�����Ü
���L�¢¹��Ì¶TÜ��i·�
g ß�� × Ø-�`ÛÜ
�.·43oÜ�Û<Û�à\¶TÜ���·2�.·��M�GØ(ß�ÞD¹&á,� × ·nÛ½¹f¾7Ý���Ü
���+�¢¹�� á�¶TÜ�Û��GØ�¹&ß�Ø-�v¾8·���`Ø#�IÙ¢¹f¶9��Ü�ß$�Pá&¹f¶K¹&Ù��GØ3�LÜF¾Ù\·4¶:á�¹f¶9�LÜ�ßFÛÀ·�&äPØ7Þ	à\¶e·iå
� ´ E�� × ¹��n�$� × ·]Ù\¶e·+Ý1Ø�Û���·%ÝDÃsÜF¶:Ø7Ü��GØ�¹&ß ¹Tá+� × ·�¾(Ø.-�à�Ø0Ý^ÞPÜ
�FÙ\¶À¹%Ý1à�ÛÀ·+Ý2�_Ø#� ×� × ·]Û½¹f¾7ÝP�LÜ
���$�¢¹��qá�¶TÜ�Û*��Ø.¹&ß���5�ßD·4¶�¶À¹f¶K¹&á8�bæ+�xØ�ß7� × ·2��·��g��Ø�ßWÞD¹&á,� × ·�Ã�¹f¶9��·&â(��à�Ú)·��(¹&ß:¾�ã�Ù\¶¤¹�9Ý1à�ÛÀ·��OÜY¶e·+Ý1à�Û*��Ø.¹&ß Ø�ßW� × · ¾�Ø�-	à\·&á>Ü�Û*��Ø.¹&ß�Ù\·f¶:á&¹f¶9��Ü�ß�ÛÀ·¹&ávÜ�Ù�Ù\¶À¹&â�Ø#�LÜ��i·4¾(ãLõ á ���XäS¹�¶�� × ·W7\¶.�-�Ý@·�0Ø0Þ�ßÕ¹Tá�ÛÜ
�0ÛÜ	Ý@·43+�0à�Û × Ü"��·��g��Ø�ßWÞ»·f¶�¶¤¹f¶(¶e·+Ý1à�ÛÀ·���� × ·nÙ\·4¶:á&¹�¶9�LÜ�ß�ÛF·]Úoã�Ü��:¾8·%Ü
���Wö�æ+���
�!�
�����)�/z�x����/z� ¹�� × ¹&á$� × ·S�M�Õ¹nÛ	Ü
�HÛÜ	Ý@·��%·&â`Ü��IØ�ß ·%Ý�Ø�ß�Ý@·���Ü�Ø`¾ × ÜFÃ>·!�LÜ�ß�ã�Ý1Ø)� Ü	Ý@ÃsÜ�ß$��Ü	Þ�·���Ih × ·'ß�Ý@·'Û�Ø0Ý1Ø�ßWÞ� × Ø�Û × Ø-��� × ·�Ú>·��g�i·4¶vÝ@·��HØ7Þ�ß 3N� × ·s¾�Ø3��Ø#��Ü���Ø.¹&ß���¹&á�� × ·nÛÜF¾(Û<à\¾0Ü���Ø.¹&ß��BÙ\¶e·�.·'ß$��·%Ý��Ià/���FÚ>·OÚ�¹f¶:ß_Ø(ß��Ø(ß�Ý��g ß#·�����Ø#��Ü��GØ(ß�Þ6� × ·�Ù\·4¶:á�¹f¶9�LÜ�ßFÛÀ·¹&á[� × ·D7\¶.�-��Ý@·�0Ø0Þ�ß_¹&áQÛÜ
�HÛ	Ü	Ý@·43�� × ·*Ù¢¹��M·f¶K¶¸·o-�à�Ø8¶¸·%Ý��¸¹Ý@¶:Ø8Ã>·�� × ·*Ø�ß��i·4¶:ßWÜF¾�Ù�à���Ù/�I��Ü
�Bß:·+Þ�¾8·&Û*��·%Ý�� h × Ø8¾`·-Ø3����Ø7Þ × �WÚ>·jÙ¢¹����HØ(Ú)¾`·Z�¸¹�Ø#�IÙ\¾8·���·'ß$��� × ·
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�����¢¹.�Ãá�¶TÜ�Û*��Ø.¹&ß_á�¹f¶�¹&Ù��GØ3�LÜF¾�¹&Ù\·f¶TÜ��GØ�¹&ßÕ¹&áXÜI��ãPÙ\·(�M�Õ¹Y¶¸·f9��à�â)ÛÜ
�HÛ	Ü	Ý@·�á&¹f¶]Ù\¶À¹%Ý1à�Û*��Ø.¹&ß ¹Tá(¾�Ø�-	à\·f7\·+Ý�Ü�Ø`¶%� Ös× ·��¸¹&Ù�¾�Ø(ß ·���Ü
��ÛÜF¾�Û�à\¾0Ü��i·+ÝIá&¹�¶4Ü�ß_¹�Ã)·f¶TÜF¾8¾Ù\¶¸·����0à\¶¸·Y¶TÜ��GØ�¹¹&á\E)µGµF3N� × ·0��Ø7Ý�Ý@¾8·W¾(Ø�ß:·�Ü�� ´Gá µF3N� × ·jÚ�¹��g�¸¹�� Ü�� ´ µGµ
� Ös× · ¹&à��M�¢¹�� Ø)�]Ü��XÜ��g�º¹f9�0Ù × ·4¶:Ø(Û�Ù\¶e·���Hà\¶e·�
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� ´ E)PIVB·4¾7Ü��GØ�¹&ß8� × Ø(Ù{Ú)·��g�^·4·'ß�� × ·�Ù\¶¤¹%Ý1à�Û��GØ�¹&ßÂ¹&áB¾�Ø�-�à\·47\·+ÝhÜ�Ø8¶MÜ�ßWÝ�� × ·DÃ�¹f¶9�i·'â���à�Ú>·Û½¹f¾7Ý"�LÜ
���1�¢¹��tá�¶TÜ�Û*��Ø.¹&ßjá&¹f¶WÜ:�GãPÙ\·4�g��¹B¶e·���à�â]ÛÜ
�0ÛÜ	Ý@·�¹&Ù\·4¶TÜ��i·+Ý*Ü��oÜ�ß¹fÃ>·4¶TÜF¾8¾&Ù\¶¸·����0à\¶¸·B¶TÜ���Ø.¹¹&á:E)µGµ
� Ös× ·S��Ü
���L�¢¹�� ¹&á ¾(Ø.-�à�Ø0Ý�¹Tß�� × ·�Ã>·f¶9�GØ(ÛÜF¾sÜ�â$Ø)� × Ü
�"Ú>·4·'ß)ß6¹�¶9�LÜF¾�Ø)��·%Ý)ÚPã�Ý1Ø8ÃPØ7Ý1Ø�ß�Þ�ÚPã� × ·nØ�ß ¾`·�����Ü
���:�¢¹��æ¶TÜ��i·Ô¹Tá�Ü�Ø8¶��
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ÛÜ
�0ÛÜ	Ý@·�Ø(ßn�Hà�Û × ÜO�LÜ�ß�ß:·4¶�� × Ü��$� × ·(��Ø(â$Ø(ß�ÞM¹Tá�� × ·(�¢¹����-�i¶¸·+Ü��r��Ý1Ø7Ý)ß6¹.� ¶¸·o-�à�Ø8¶¸·¦Ù�à���Ù/�.3	Ø#�Ø-�"ÛÀ¾8·%ÜF¶�� × Ü���� × ·�Ü�Û*��àXÜF¾PÙ\·4¶:á&¹f¶9��Ü�ß�ÛÀ·���¹&à\¾0Ý�Ú>·5�0Ø0Þ�ßFØ87�ÛÜ�ß$��¾(ãM¾8·����L� × Ü�ßZ� × Ü��FÙ\¶¸·+Ý1Ø(Û*�i·+Ý���iÜF¾�Û<à\¾7Ü��GØ�¹&ß8��¹Tá+� × ·��.·'Û½¹&ßWÝ*ÛÜ
�0ÛÜ	Ý@·�Ý@·�0Ø0Þ�ß��¸¹o¹f<�ß6¹*Ü�Û<Û½¹&à�ß$��¹&á,� × ·OÙ\¶e·���Hà\¶e·�¾.¹�����·��NØ3�#9Ù¢¹��.·+Ý4ÚPã�� × · × ·+Ü��@·'â�Û × Ü�ßWÞG·f¶.��3D� × Ø�Û × �M·f¶¸·4ÜF¾)��¹*Ü
���0à��#·%ÝP�¸¹ × ÜFÃ>·]à�ßFØ#��ãD·'á�á�·'Û*��Ø8Ã>·&ß ·����� g ß:9ÛÀ¾(àXÝ1Ø�ß�Þ"� × ·���·]Ø3��Ù\·f¶:á�·'Û*��Ø.¹Tß8�:�Õ¹&à\¾7Ý��Hà�Ú[�-��Ü�ß$�GØ7ÜF¾8¾(ãD¶¸·+Ý1à�ÛF·�� × ·OÛÜ
�0ÛÜ	Ý@·]Ù\·f¶:á&¹f¶9�LÜ�ßFÛÀ·43�Ù\¶À¹&Ú>9Ü�Ú>¾�ãD¶e·��_¹�ÃoØ(ß�Þ¦Ø3�%���-�LÜF¾`¾"Ü	Ý@ÃsÜ�ß���Ü	ÞG·D¹fÃ>·4¶�� × ·L7\¶.���WÝ@·�0Ø0Þ�ß8�Ös× ·��g��¹nÛÜ
�0ÛÜ	Ý@·�.3
� × ·'ß:3 × ÜFÃ)·nØ�ßWÝ1Ø-�-�GØ(ß�Þ�à�Ø-� × Ü�Ú>¾`·iÙ\·f¶:á&¹f¶9��Ü�ß�ÛÀ·�� g ß7� × Ø-�NÛ	Ü
��·�� × ·���·&Û½¹&ßWÝÝ@·�0Ø0Þ�ß�Ø)�I��¹�Ú>·W¶e·'Û½¹.�u�#·&ß�Ý@·%Ý ¹fÃ>·f¶�� × ·D7\¶.���i3�� × Ü�ß:<��8�¸¹�Ø3�%�¦ÞG¶e·+Ü��i·4¶��¸¹f¾8·f¶TÜ�ß�ÛÀ·��¸¹Ô·4¶�¶À¹f¶.�BØ(ß�.·��M�GØ(ß�Þ�à�Ù�� × ·Ã�¹f¶9�i·'â���à�Ú>·�.3XÜ�ß�Ý�� × ·�á:Ü�Û*�4� × Ü��XØ3�B¶¸·I-�à�Ø`¶¸·�/�LÜ�ß�ãIá�·��^·4¶�����Ü	Þ�·�I��ÜF<oØ(ß�ÞMØ#�Û × ·+Ü�Ù\·4¶��¸¹¦Úoà�Ø`¾0Ý��d�ß:·]Ø�ß��i·4¶e·�-�GØ(ß�Þvá�·+Ü���à\¶¸·�¹&á1� × ·Ô¹&Ù���Ø#��ÜF¾$Ù\¶À¹%Ý1à�Û*��Ø.¹&ß��B¹&á>¾�Ø.-�à�Ø7Ý�Ü�Ø`¶O� × ¹.�_ß�Ø�ßD7XÞ�à\¶¸·��Wå
�
õ�æÜ�ß�Ý�å
� ´ õQØ-�$� × Ü���Ø�ßFÛÀ¶¸·%Ü
��·��FØ�ßP� × ·�¹fÃ>·4¶TÜF¾8¾	Ù\¶e·���Hà\¶e·B¶TÜ��GØ�¹]Ù\¶À¹%Ý1à�ÛÀ·(�Hà�Ú[�-��Ü�ß$�GØ7ÜF¾	Ø#��Ù\¶À¹fÃ>·���·'ß����Ø�ß Ù\·4¶:á�¹f¶9�LÜ�ßFÛÀ·� ÖN× Ø-�O�Õ¹Tà\¾0Ýbß6¹�� × ÜFÃ>·)Ú)·f·'ß Ü�ß$�GØ(Û<Ø�ÙXÜ��i·+Ý�á�¶¤¹���� × ·�Þ�¶TÜ�Ù × �Y¹&á]¹&à��i¾8·���·'ß:9� × ÜF¾�Ù�ãF3*� × ·f¶¸·NØ�ßFÛÀ¶¸·%Ü
��·��1Ø�ß0� × ·vÜFÃsÜ�Ø8¾7Ü�Ú)¾`·BÙ\¶¸·���0à\¶¸·(¶TÜ���Ø.¹nÜ�Ú�¹fÃ>· ´ µGµBÝ1Ø0Ý¦ß6¹.� × ÜFÃ>·vÜ`ß6¹���Ø�ÛF·+Ü�Ú>¾8··'á�á�·&Û*�v¹&ß�� × ·Y¶¸·�0à\¾#���

5�ßFà���Ú>·4¶v¹Tá+����àXÝ1Ø8·�� × ÜFÃ)·QØ�ß Ã>·�����Ø0ÞPÜ��i·+Ý"� × ·��IØ�âN�Gà\¶e·"�.·'ÙXÜF¶TÜ���Ø.¹Tß�Ù\·4¶:á&¹�¶9�LÜ�ß�ÛF· ¹&á
� × ·4VOÜ�ß6-�à\·f9A)Ø8¾-�0Û × �Gà�Ú>·� g ß(� × ·Wá&¹�¾8¾.¹.�_Ø�ßWÞ(��·&Û*��Ø.¹&ß��sÜ4�0Ø#��Ù\¾`·4�_¹%Ý@·f¾I¹&á
� × ·K�.·'ÙXÜF¶TÜ���Ø8Ã>·B·'á�á�·&Û*��Ø-��Ý@·4Ã>·f¾.¹&Ù\·%Ý¹&ß7� × ·iÜ
���0à���Ù���Ø.¹Tß�� × Ü���ÛÀ·&ß��i¶:Ø�á7àXÞPÜ���Ø.¹&ß)Ø-�a¶e·�0Ù¢¹&ß8�0Ø�Ú>¾8·�� Ös× ·��_¹%Ý@·f¾%Ø-�BÜ
����·����.·+ÝiÚoã�ÛG¹���ÙXÜF¶e9Ø-��¹&ß��¸¹�Ý�Ü���ÜiÜFÃsÜ�Ø`¾0Ü�Ú>¾8·�Ø(ß�� × ·L¾�Ø#�i·4¶TÜ���à\¶¸·��
;�<>=�<>� CYm�äBÍsäBÓ%Ð�Õ^� Ð�Ô���Ò\å"@:Ó�E Ò\å�Õ^� äXÕ¦Ð�Ï
��¹&ß��HØ7Ý@·4¶�ÜQÚoØ(ß�ÜF¶:ã0��Ø(âJ��à\¶¸·s¹&ásÞPÜ
��·�����X\·��1� × ·�Û½¹��IÙ¢¹&ß ·&ß��v¹Tá%Ø�ß$��·f¶¸·�-� × ÜFÃ)·�Ü4�º¹f¾8·]á'¶TÜ�Û*�GØ�¹&ßs�Ü�ß�Ý)Ü8�_¹f¾7ÜF¶[��Ü
��� é�� 3f¾8·%ÜFÃoØ(ß�Þ"� × ·�¹�� × ·f¶sÛG¹���Ù¢¹&ß:·'ß$�+��Ø#� × Ü4�º¹f¾8·ná�¶TÜ�Û*��Ø.¹&ß�� ïÞ�¸��� � � Ü�ß�ÝÜ��º¹f¾0ÜF¶���Ü
��� é�� ��h�·G�_Ø`¾8¾
�Õ¹f¶�<nØ�ß*Û<ã>¾�Ø(ß�Ý@¶:Ø�Û	ÜF¾$Û½¹�9&¹f¶�Ý1Ø(ß�Ü��i·�.3$Ü�Û<Û½¹&à�ß$�v¹&ß ¾(ãjá&¹f¶ ÃsÜF¶:Ø7Ü��GØ�¹&ß8�FØ(ß



QSRUTWVYX4Z\[ONG¦]TWV\V¢§@¨&QST^X4¨&©«ª¬M©L®_X�RUZM[BTWª#¯±°(Z¢²`R¨�§@¬aQSRbX�°«³@Z ´G´ 0� × ·L¶TÜ	Ý1Ø0ÜF¾sÝ1Ø8¶e·'Û*��Ø.¹&ß�Ü�ß�Ý�ß ·%Þ�¾8·'Û���� × ·s·&áGá�·&Û*��¹&á�Ü�ßFã¶TÜ	Ý1Ø7ÜF¾oÃ>·4¾�¹&Û<Ø#��ã	� g ß�� × ·�.·�Û<Ø`¶�Û<à��r����Ü�ß�ÛÀ·���3JL·4¶�¶¸·&Ú>¶¤¹&ÛÀ<Kf{�{ 	e3¡:C õGµ ´ HJ� × ¹��^� × Ü��N� × ·K¶TÜ	Ý1Ø0ÜF¾���à�âÔ¹TáJ� × ·[Ø�ß��i·4¶e·�-�GØ(ß�Þ/Û½¹��IÙ¢¹&ß ·&ß���Ø�ß_ÜS¾0Ü���Ø(ß�ÜF¶�¢¹��qØ-��Þ�Ø`Ã)·&ß_ÚPã²Ü�ßM·o-�àXÜ��GØ�¹&ßÕ¹&á$� × ·�á&¹f¶9�
¢�£ ïÒ�(¤7¥ ¦ §�¨ �¨$© � ª ¨ �¨$©�«�¬ £ þGü�ü-® ô å
� E ´ ÷

� × ·4¶¸· ¤ Ø-��ÜBÝ1Ø(áGá7à/�0Ø.¹Tß�Û½¹f9'·'ái7�Û<Ø8·&ß��+Ü�ßWÝ Û�¯ �¯ £ Ý ¬ £ þ�üGü ¶¸·'Ù\¶e·�.·'ß$�%�	� × ·(·'á�á�·'Û��I¹&áoÜ�ßFãOÙ\¶e·���Hà\¶e·vÞ�¶TÜ	Ý1Ø89·'ß$��¹&ß�� × ·L·I-�à�Ø8¾(Ø�Ú>¶:Ø�à���Û½¹&ßFÛÀ·'ß$��¶TÜ���Ø.¹Tß_Ù\¶¤¹f7\¾`·�@5P�)·o-�à�Ø8¾�Ø(Ú>¶:Ø�à��#3 ¢ £ ï^° 3
�M· × ÜFÃ>·¨ �¨$© ï ª ¨ �¨$©�«8¬ £ þ�ü�ü ó ô å
� EGEo÷ÖN× à/�+Ø�ßD¾0Ü��IØ�ßWÜF¶��¢¹��s3%Ü�ß�ã»·I-�à�Ø8¾(Ø�Ú>¶:Ø�à���Û½¹&ßFÛÀ·'ß$��¶TÜ���Ø.¹TßbÞ�¶TÜ	Ý1Ø8·&ß��%Ø)�BÝ1à\·�·'ß���Ø8¶e·4¾(ã��¸¹nÙ\¶¸·����0à\¶¸·Ý1Ø�á�á7à/�0Ø.¹&ß��
ä�¹f¾8¾�¹��_Ø�ßWÞ � ·'ß:·+Ý1Ø(Û*��f*�, 
e#¡¢C7õF;)µ4H�M·�Û	Ü�ßhÝ@·f¶:Ø8Ã>·-Ü�ß¼·'â�Ù\¶¸·���0Ø.¹&ß^á&¹f¶4� × ·»·I-�à�Ø`¾�Ø�Ú>¶:Ø(à�� Ý1Ø)��9�i¶:Ø�ÚPà��GØ�¹&ßÕ¹&á��nØ(ß�Ü�¶¤¹.��Ü���Ø�ßWÞ0�¢¹���� ÖN× ·nÙXÜF¶9�GØ7ÜF¾%Ù\¶¸·����0à\¶¸·�¹&á$� × ·(�M�Õ¹nÛ½¹.��Ù¢¹&ß:·'ß����NØ)�BÞ	Ø`Ã>·'ß_ÚPã

ù � ï � ù ô å
� EG;o÷ù � ï � ù ô å
� E á ÷� × ·4¶¸· ù Ø)�,� × ·B¾�¹&ÛÜF¾oÜ�Ú[��¹�¾�à��i·�Ù\¶¸·����0à\¶¸·���ç·%ÞG¾`·'Û*��Ø�ßWÞO� × ·¢·&áGá'·'Û*�)¹&á@¶TÜ	Ý1Ø0ÜF¾4Ã>·f¾.¹&Û<Ø3�GØ`·�:� × ·B¶TÜ	Ý1Ø0ÜF¾�_¹.�#·'ß$�Gà�� ·I-�àXÜ���Ø.¹&ß�á&¹f¶�� × ·sÃ�¹f¶9�i·'â0��à�Ú>·�¶e·+Ý1à�ÛÀ·����¸¹
�ù ¨ ù¨$© ï é±²0³W´ $© ô å
� Eoö	÷� × ·4¶¸·�� × ·�Ý@·'ß8�0Ø#��ã × Ü
�`Ú>·4·'ßU·4¾(Ø#�IØ�ß�Ü��i·+ÝMÚPã��Hà�Ú[�-�GØ3�Gà���Ø�ßWÞ
¥Mï ù é±²(³ ó ô å
� Eoå	÷
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5�Ù�Ù\¾(ãPØ�ß�ÞY·o-�àXÜ��GØ�¹&ß ô å
� Eoå	÷	��¹"� × ·!�M�Õ¹¦Û½¹��IÙ¢¹&ß ·&ß����NØ�ß&�Gà\¶:ß�Þ�Ø8Ã>·�

� � © � ï � ù � � ò>µ*¶�·¸ ¹0ºJ»¼.½�¾ Ú· Ñ ý
£ Ñ ô å
� E	æo÷� � © � ï � ù �¸�L� � ��� ò>µ.¶�·¸ ¹ º�¿¼D½ ¾ Ú· Ñ ý

£ Ñ ô å
� EG0o÷�_Ø3� × � ù � � ò>µ ¶¸·&Ù\¶¸·�.·'ß$�GØ(ß�ÞO� × ·KÃsÜF¾(à\·�¹&á ù ��Ü��N� × ·]ÛÀ·'ß$��¶e·]¹&á1� × ·�ÃS¹�¶9��·&â:��ä�¹f¶XÜ�ß�ã-Þ�·'ß:·4¶TÜF¾����_Ø`¶�¾Ã>·4¾�¹&Û<Ø#��ãMÜ�ßWÝ!�i·���Ù\·f¶TÜ��Gà\¶e·/Ý1Ø)���i¶:Ø�ÚPà���Ø.¹&ß:3�� × Ø)�@·'â�Ù\¶¸·���0Ø.¹&ßjÛÜ�ß�Ú>·(·fÃsÜF¾�àXÜ��i·+ÝnßFà��#·f¶:Ø�ÛÜF¾`¾�ã	�½h ¶:Ø3��9Ø�ßWÞ ��À �e��� � �� ò>µ À ����� � ò>µ � ï ¶ Ë ºJ» Ð º�¿ ÍÁ¼ ·¸ ¹ ¾ Ú· Ñ ½ ý
£ Ñ ô å
� ;)µ	÷ÛÀ¾`·+ÜF¶�¾�ãW� × ¹��n��� × Ü���Ü�ß�ã)Û × Ü�ß�Þ�·�QØ(ß��º¹f¾8·já�¶TÜ�Û��GØ�¹&ßlÜ�ÛÀ¶¤¹������ × ·»¶TÜ	Ý1Ø�à/�nÜF¶¸·MÝ1à\·0�¸¹P� × ·»·'á�á�·'Û��%�¹&á����_Ø`¶�¾"Ü�ß�Ý2� × ·MÝ1Ø�á�á�·4¶e·'ßFÛÀ·OØ(ß��_¹�¾0ÜF¶4�LÜ
���B¹&á�� × ·�ÛG¹���Ù¢¹&ß:·'ß$�%�.3$Ø)� ·�ÛÀ·'ß$��¶:Ø(á7àXÞPÜ��GØ�¹&ß8�Ös× ·G�¢¹�� Ø(ß�� × ·�ÃS¹�¶9��·&â(�Gà�Ú>·[Ø-�:�Gà\¶:ÚPà\¾`·'ß���Ü
�$�M· × ÜFÃ>·2��·f·'ß8��w*ß�Ý@·4¶�� × ·�.·]Û<Ø`¶�Û<à��r����Ü�ß�ÛÀ·���3V�¹��.·'ß /
��Ø8·+ÞSf*�N 	e3¡aC7õGµFE)H$�HàXÞPÞ�·�-�,� × Ü�� ·o-	àXÜ���Ø.¹Tß ô å
� E ´ ÷$� × ¹&à\¾0Ý�Ú>·S�º¹%Ý1Ø87\·%Ý7�¸¹

¢�£ ïï�(¤7¥ ¦ § �e�KÄÃÂ�� ¨ �¨$© ��ª ¨ �¨$©�«�¬ £ þGü�ü ® ô å
� ;oõ	÷�¸¹]Ü�Û<Û½¹&à�ß$�	á&¹f¶,� × ·BØ�ß�ÛF¶¸·+Ü
�.·+ÝvÛ½¹&ßFÛÀ·'ß$��¶TÜ���Ø.¹&ß-Ý1Ø(áGá7à/�0Ø.¹Tß�� × Ü�����à\¶:ÚPà\¾8·&ß�ÛÀ·4�Õ¹&à\¾7ÝnÙ\¶À¹%Ý1à�ÛÀ·43��_Ø#� ×Â ¶e·'Ù\¶e·�.·'ß���Ø�ßWÞI� × ·B·+Ý�Ý1ã-Ý1Ø�á�á7à/�0Ø8ÃPØ#��ã	� ÖN× ·B·I-�à�Ø`¾�Ø�Ú>¶:Ø(à��Ä��¹f¾�à���Ø.¹&ß�Ø)�Pß(¹�� Þ	Ø`Ã>·'ß�ÚPã�Ø(ß��i·+Þ�¶TÜ���Ø�ß�Þ¶TÜ	Ý1Ø0ÜF¾`¾�ã ª ¨ �¨$© « î í £ à í µ þ ë î ï ��KÄÅÂ ª ¨ �¨�© «�¬ £ þGü�ü ï ��KÄÃÂ ª ¨ �¨$© « µ û}Æ ê
ë û £ ô å
� ; ´ ÷� × ·4¶¸· Û ¯ �¯ £ Ý µ û}Æ ê
ë û £ Ø-�]Þ�Ø8Ã>·&ß-ÚPã�Ý1Ø�á�á�·f¶¸·'ß$�GØ7Ü��GØ(ß�Þ]¶¸·��Hà\¾3� ô å
� E	æo÷m�Ös× ·�.·»¶¸·�0à\¾#���s¹&áQÛ½¹&à\¶.�.·W¶¸·&Ù\¶¸·���·&ß��%·I-�à�Ø8¾(Ø�Ú>¶:Ø�à�� ��¹f¾�à���Ø.¹Tß8�.3�� × ·�Û½¹&ßFÛÀ·'ß$��¶TÜ���Ø.¹Tß Ý1Ø-�-��¶:Ø(Úoà\9��Ø.¹&ß�� × Ü��4�Õ¹&à\¾0Ý ·fÃ)·&ß���àXÜF¾8¾(ã�Ú)·U¶¸·%Ü�Û × ·%Ý^ÚPã�ÜP�g��¹)Û½¹��IÙ¢¹&ß ·&ß��4��Ø(âJ��à\¶¸·U¶¤¹.��Ü���Ø�ßWÞ�á&¹f¶L·4Ã>·4¶�_Ø3� × Ü/Û½¹Tß8�-��Ü�ß$�/���_Ø`¶�¾oÃ>·4¾�¹&Û<Ø#��ã	� Á à�Û × Û½¹&ßWÝ1Ø#��Ø.¹&ß���Ý\¹¦ß6¹.�\·'â�Ø-�-���_Ø3� × Ø�ß�� × ·sÃ�¹f¶9�i·'â���à�Ú>·43�Ü�ß�Ý��¹0� × ·0�_¹1Ý@·4¾��Ià/����Ú>·s¶e·+ÞPÜF¶�Ý@·%Ý�Ü
�]Ü*ÞG¶À¹�����Ü�Ù�Ù\¶¤¹Tâ$Ø3�LÜ���Ø.¹&ß��%A#¹��M·4Ã>·f¶G� × ·-Ü�â$Ø7ÜF¾,�¢¹�� ÙXÜ��i9�i·4¶:ß8��_Ø3� × Ø�ß7� × ·�ÃS¹�¶9��·&âS��à�Ú>·��#·+Ü�ßP� × Ü��"ÞPÜ
�FØ-�)¶¸·���Ü�Ø�ß:·+Ý*á�¹f¶XÜS¾.¹&ßWÞ¦Ù\·4¶:Ø�¹%ÝjØ(ß�Û½¹��IÙXÜF¶:Ø-��¹&ßZ�¸¹� × ·s¶À¹���Ü���Ø.¹Tß�ÜF¾�Ù\·f¶:Ø.¹%Ý�¹&á�� × ·sÃ�¹f¶9�i·'â�� ÖN× à/�"Ø#���Õ¹Tà\¾0Ý)Ú>·MÜ�ß$�GØ(Û<Ø�ÙXÜ��i·+Ý&� × Ü���� × ·¦Û½¹&ß�ÛF·'ß��i¶TÜ���Ø.¹&ß
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Ý1Ø-�-�i¶:Ø�ÚPà��GØ�¹&ßlÜ���� × ·L·'â�Ø#�FÙ\¾0Ü�ß ·W¹&á�� × ·!�Gà�Ú>·!�Õ¹&à\¾7Ý�Ü�Ù�Ù\¶¤¹1Ü�Û × ·o-�à�Ø8¾�Ø(Ú>¶:Ø�à��Ç�5�Û<ÛG¹f¶�Ý1Ø(ß�Þ�¾�ãM·fÃsÜF¾�àXÜ���Ø�ß�Þ�·'â�Ù\¶¸·���0Ø.¹&ß ô å
� ; ´ ÷1à/�0Ø�ßWÞZ�-�_Ø`¶�¾)Ã>·f¾.¹&Û<Ø3�GãlÜ�ßWÝ7�i·���Ù\·f¶TÜ��Gà\¶e·�Ù\¶¤¹�97\¾8·��(¹&Ú,��Ü�Ø�ß ·%Ýjß:·+ÜF¶�� × ·�·&â$Ø3�%Ù\¾0Ü�ß:·�¹&ásÜSÃS¹�¶9��·&â(�Gà�Ú>·(� × ¹&à\¾0Ý_Þ�Ø`Ã)·iÜ�ßD·�����Ø#��Ü���·�¹Tá�� × ·]Ù × ã[�0Ø�ÛÜF¾�.·'ÙXÜF¶TÜ���Ø.¹&ß#¹&Ú,��Ü�Ø(ß ·%Ý�Ü
���0à���Ø�ßWÞ0� × Ü��PÛÀ·&ß��i¶:Ø�á7àXÞPÜ���Ø.¹&ß�Ø-�NØ(ß�Ý@·f·+Ý5� × ·(�LÜ�+�¹f¶WÛÜ�à/�.·� g ßZ� × ·nÛÜ
�.·¹&áXÜvà�ß�Ø#�¢¹.�ÉÃ�¹f¶9�i·'â���à�Ú>·43N� × ·�·&â$Ø3��Ù\¾0Ü�ß:·iØ)�B·%Ü
�HØ`¾�ã_Ø7Ý@·'ß$�GØ`7\·+Ý��Qä�¹f¶4ÜvÛ½¹&à�ß$��·f¶9�¢¹��È��à�Ú>·43N� × ·Ù\¶¤¹�7\¾8·�+��¹vÚ)·[à/��·%Ý_ÜF¶¸·�¾`·���(¹&Ú>ÃPØ.¹&à/���@AU·4¶¸·]Ø3�PØ-�FÙ\¶À¹&ÚsÜ�Ú)¾(ã�Ú>·��M�i·4¶��¸¹nÛÜF¾(Û<à\¾0Ü��i·OÚ�¹&à�ßWÝ��B¹&ß�� × ·�.·'ÙXÜF¶TÜ���Ø.¹&ß��Lx�Ø(âJ��à\¶¸·��.·'ÙXÜF¶TÜ���Ø.¹&ßW�Ià/����¹&Û<Û<à\¶nØ�ßW� × ·D¶e·'Û<Ø`¶�Û<à\¾7Ü��GØ�¹&ß ¶e·+Þ�Ø.¹Tß�Ú)·��g�^·4·'ß�� × ·�Ø(ß 9¾8·��\ÃsÜF¾8Ã>·�]Ü�ßWÝ7� × ·6�-��Ü	Þ�ßWÜ��GØ�¹&ß�Ù¢¹&Ø(ß��¢¹&ß�� × ·MÜ�â�Ø-��� � ·'ã�¹&ßWÝ7� × ·Z����Ü	Þ�ß�Ü���Ø.¹&ß^Ù¢¹&Ø(ß���ß(¹já7à\¶9� × ·f¶à/�.·'á7à\¾L�.·'ÙXÜF¶TÜ���Ø.¹Tß�Ø-�QÙ¢¹1���0Ø�Ú>¾8·f3�� × ·0�g��¹Z�-��¶e·+Ü��r�]ÜF¾8¶¸·%Ü	Ý1ã × ÜFÃPØ(ß�Þ*Ú>·4·&ßn�0Ù\¾�Ø#��� ÖN× à/�.3%Ù\¶À¹f7\¾8·����ÜF<)·&ß_ÙXÜF¶9����Ü�ã�ÜF¾.¹&ßWÞ5� × ·2��à�Ú>·jß ·+ÜF¶4� × ·�����Ü	Þ�ß�Ü���Ø.¹&ßIÙ¢¹&Ø�ß$���Õ¹&à\¾0Ý�Þ�Ø`Ã)·_ÜL¾�¹��M·4¶[Ú�¹&à�ß�Ý�¹&ß� × ·'�.·'ÙXÜF¶TÜ���Ø8Ã>·�·'á�á�·'Û*�i3*� × ·4¶e·+Ü
�1Ù\¶¤¹�7\¾8·�oá�¶¤¹�� ß:·+ÜF¶�� × ·[Ø�ß:¾8·��PÙ\¾7Ü�ß ·G��¹&à\¾0Ý¦Ù\¶À¹%Ý1à�ÛÀ·iÜ�ß�à�Ù�Ù\·f¶Ú�¹&à�ß�Ý��
;�<>=�<>É Ñ¼ä4E Í�Ò\mD@:ÓoäBå ä4BP� äXÕ¦Ð�ÏGÊA@�n9�^Ëst�Í�Ð\mD@9E Ð\åsn:Ò�Ï4? Ò\n:Ò
g ß¹f¶<Ý@·4¶��¸¹8��·����N� × · × ãoÙ¢¹.� × ·�0Ø-�\¹&á"Ü"ÛÀ·'ß$��¶:Ø(á7àXÞPÜ��GØ�¹&ß0�#·&Û × Ü�ßFØ-�-�#3�·'â�Ù\¶¸·����0Ø.¹&ß ô å
� ; ´ ÷���Ü
�@·fÃsÜF¾89àXÜ��i·+Ý4ß�à��#·f¶:Ø�ÛÜF¾`¾�ã*à/�HØ(ß�Þ���¹��#·�·&â$Ù\·f¶:Ø#�#·&ß���ÜF¾8¾(ã²Ý@·��i·4¶9�IØ�ß:·+Ý4Ù\¶¤¹f7\¾`·�.3oÜ�ß�Ý'� × ·�¶¸·�0à\¾#���FÛ½¹.�#9ÙXÜF¶¸·%Ý&��¹5X�Ø(ß�Ý@·4¶.�-�i¶¤¹���9)XXÜ�ß�Þ>2#�¢·'â�Ù\·4¶:Ø#��·'ß$�%�LC`0	æ)H(¹&ß�Ã�¹f¶9�i·'â7��à�Ú)·P��Ø(âJ��à\¶¸·��.·'ÙXÜF¶TÜ���Ø.¹&ß�� � ·49ÛÜ�à/�.·Ô¹Tá�� × ·�����ÜF¾8¾sÝ1Ø0Ü���·��i·4¶ ô õGµ/�u�L÷FÜ�ß�Ý�� × ¹�¶9� ¾8·&ß�Þ�� × ¹&á�X�Ø(ß�Ý@·f¶.���i¶¤¹���9)XXÜ�ß�Þ>23����à�Ú)·�� ô õGµGµ�u��÷`3��Hà�Ø3��Ü�Ú>¾8·OÝ�Ü���ÜNØ)��Ý1Ø�ái7�Û<à\¾3�J�¸¹�¹TÚ+��Ü�Ø�ß�� Ös× ·(·'â�Ù\·4¶:Ø3�#·'ß$��ÜF¾	Ü�Ù�ÙXÜF¶TÜ��Gà/�FÝ@·�0ÛÀ¶:Ø�Ú>·+ÝvØ�ßjÛ × Ü�Ù���·f¶E × Ü
����à�Û × ��¹@¹ ¾0ÜF¶<ÞG·-Ü«ÃQÜF¾(à\·±¹&áGÌGÀ ¤ �¸¹ × ÜFÃ)·-Ü�ßFã × ¹&Ù\·M¹&á%¶¸·'Ù\¾(Ø�ÛÜ���Ø�ßWÞ5� × ·W¶¸·o-�à�Ø8¶¸·%Ý)Û½¹Tß 9Ý1Ø#��Ø.¹Tß8��� g ß8�-��·%Ü	Ý^Ý�Ü���ÜO��ÜF<)·&ß-ÚPãPXXÜ�ã-Ø(ßbÜI��à�Ú>·S��Ø#� × Û½¹��IÙXÜF¶TÜ�Ú)¾`·5ÌGÀ ¤ �¸¹"� × Ü�� ¶¸·o-�à�Ø8¶¸·%Ý@3oÜ�ß�Ý¹&Ù\·f¶TÜ���·%Ý�Ü���Ü��HØ3��Ø8¾7ÜF¶sÙ\¶e·���Hà\¶e·B¶TÜ��GØ�¹ ù ê�ë À ù ìGí:î hâE+� á ��Ü
�@·���Ù\¾�¹&ã>·+Ý��,h × Ø8¾`·�á>ÜF¶Fá�¶¤¹�� Ù\·f¶:á�·'Û*�i3� × Ø-��Ý\¹�·��Ü��G¾8·%Ü
�����UÜ��GØ)�Há7ã"� × ·��LÜ�+e¹�¶ ¶¸·o-�à�Ø8¶¸·��#·&ß�����á&¹f¶[�0Ø#�IØ8¾0ÜF¶:Ø3�GãM¹&á	Ø�ß$��·%Þ�¶TÜ���·%Ý!��ãoÙ\·BÙXÜF¶TÜ���·��i9·4¶.�B¹&à��i¾�Ø(ß ·%Ý)Ø�ß�Û × Ü�Ù��i·4¶(E+� g ß�ÜF¾8¾%ÛÜ
�.·�L� × ·(�Õ¹f¶�<PØ(ß�Þ�ÞPÜ
�L��Ü
�BÜ�Ø8¶��5A�LÜ�+e¹�¶vÝ1Ø�ái7�Û<à\¾#��ã7�_Ø#� × � × ·nÙ\¶¤¹TÛÀ·+Ý1à\¶e·OØ)��� × Ü��,XXÜ�ã�2#�BÝ�Ü���ÜO��Ü
�+��ÜF<>·'ß)Ø�ß�Ü[à�ßFØ#�¢¹�����à�Ú>·43� × Ø8¾8·�X�Ø�ß�Ý@·f¶.���i¶¤¹.�#9)XXÜ�ßWÞI�Õ¹f¶�<>·+ÝO�_Ø3� × Ü4�.·���à�Ù2� × Ü��	Ø)�@¶¸·���Ø�ßFØ-�0ÛÀ·'ß$�)¹&áoÜNÛG¹&à�ß��i·4¶9�¢¹��ÎÝ@·��HØ7Þ�ß8�Á Ø�ß�ÛF·K7\¶.�-��¾(ãÀ3�� × ·[Ú)·����
� × Ü���ÛÜ�ß*Ú)· × ¹&Ù\·%Ý¦á&¹f¶��Hà�Û × Ü�ßW·f¾8·���·'ß$��ÜF¶:ã0�_¹1Ý@·4¾+Ü
�� × Ø-�oØ-�NÜ�-	àXÜF¾(Ø#��Ü���9Ø8Ã>·]Û½¹.��ÙXÜF¶:Ø-��¹&ßâ¹&á@¶¸·�0à\¾#���.3+Ü�ß�Ý7�.·'Û½¹&ßWÝ@¾�ãP� × Ü���� × ·�Ø(ß���à\·'ßFÛÀ·W¹&á�� × ·4Ü�â�Ø0ÜF¾
�¢¹.�ì¹Tß�ÙXÜ��g�i·4¶:ßM¹&ß
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äPØ0Þ�à\¶¸·iå
� ´ ;)P Ös× ·�Ã)·f¾.¹&Û�Ø#��ã�Ü�ß�Ý5�i·���Ù\·f¶TÜ��Gà\¶e·OÙ\¶À¹f7\¾8·��Nà/�.·+ÝP�¸¹Y·4ÃsÜF¾(àXÜ���·(� × ·"��Ø�âN��à\¶¸·���·&ÙXÜF¶TÜF9��Ø.¹&ß�� ÖN× ·¦Û<Ø8¶CÛÀ¾8·��B¶e·'Ù\¶¸·���·&ß��:·'â�Ù\·4¶:Ø#��·'ß$��ÜF¾>ÃsÜF¾�à\·����#·+Ü
�0à\¶¸·��QÚPãZXXÜ�ã_ß:·+ÜF¶4� × ·»·'ß$��¶TÜ�ßFÛÀ·(�¸¹-Üà�ß�Ø3�¢¹��Í��à�Ú>·43$Ü�ß�Ý2� × ·OÛÀ¶À¹�����·��\ÃsÜF¾(à\·�:��ÜF<>·&ß�ß ·+ÜF¶�� × ·L·'â�Ø#��� ÖN× ·2��¹f¾�Ø7Ý�Ü�ßWÝ*Û × Ü�Ø�ß ·%Ý ¾�Ø(ß ·��XÜF¶e·Ø�ß$��·f¶:Ù¢¹f¾0Ü���Ø�ßWÞ��0Ù\¾�Ø�ß:·��� ÖN× ·sÃsÜF¾(à\·��� × Ü���� × ·6�0Ù\¾�Ø(ß ·�6¶¸·&Ù\¶¸·���·&ß����^·4¶¸·¦à/��·%Ý)Ø�ß�� × ·�ßFà��#·f¶:Ø�ÛÜF¾ÛÜF¾(Û<à\¾0Ü���Ø.¹&ß��]Ý@·���Ü�Ø8¾`·+Ý)Ø(ß�� × Ø-���.·'Û��GØ�¹&ß8�
� × ·'�-�_Ø`¶�¾'Ù\¶¤¹�7\¾8·�+Ø-�oß6¹���Þ�¶¸·+Ü��i3<Ø3�%Ø-�I¶¸·%Ü
��¹&ßWÜ�Ú>¾8·G�¸¹[Û½¹.��ÙXÜF¶¸·[ÛÜF¾�Û�à\¾0Ü��i·+Ý*Ú�¹&à�ßWÝ���¹&ßP� × ·'�.·'ÙXÜF¶e9Ü���Ø.¹&ß)ÚsÜ
��·%Ý¹&ß7� × ·]Ø�ß:¾8·���Ü�ß�ÝU¹&à��i¾8·��8�-�_Ø8¶�¾�Ù\¶¤¹f7\¾`·�`á&¹&à�ßWÝjÚPãPXXÜ�ã��_Ø#� × X�Ø�ßWÝ@·4¶.�-��¶À¹��#9)XXÜ�ßWÞ>2#�¶¸·��Hà\¾3�%���Ös× ·S�HÛÜF¾`·+Ý4Ø�ß:¾8·���Ü�ß�ÝU¹&à���¾`·��%Ù\¶À¹f7\¾8·��FÚsÜ
��·%ÝD¹&ß�XXÜ�ã�23�sÝ�Ü���ÜOÜF¶e·S� × ¹��_ß�Ø(ßD7XÞ�à\¶¸·4å
� ´ ;+�G��¹�¶¸9¶¸·��HÙ¢¹Tß�Ý1Ø�ßWÞY¶TÜ	Ý1Ø0ÜF¾ ¹&â�ãQÞ�·&ß�Û½¹&ß��i·'ß$�sÝ1Ø-�-��¶:Ø(Úoà���Ø.¹Tß8�NÛ	ÜF¾�Û<à\¾7Ü���·%Ý)à/�0Ø�ß�ÞK� × ·�¾7Ü���Ø(ß�ÜF¶(·&â$Ù\¶e·���HØ�¹&ßô å
� ;)µ	÷ÛÜ�ß^Ú>·6��·f·'ß_Ø(ß¼7XÞ	à\¶e·Må
� ´Gá � ÖN× ·!�Õ¹f¶�<PØ(ß�Þ)ÞoÜ
�L��Ü
��Ü�Ø`¶�3�Ü
���0à��#·%Ý7�¸¹¦Ú)·�ÜnÚPØ�ßWÜF¶:ã���Ø�â,9��à\¶¸·]¹Táv¹&â�ãQÞ�·&ß�Ü�ßWÝ¦ß�Ø3��¶À¹%Þ�·'ß��_Ø3� × ÜQß�Ü���à\¶TÜF¾	Û½¹���Ù¢¹1�HØ3�GØ�¹&ßbÜ
�+á&¹&à�ßWÝ¦Ø�ß�� × ·�Ü��g�º¹��HÙ × ·4¶e·� g ��Ø-�ÛÀ¾`·+ÜF¶�� × Ü��$� × ·MÝ@·'ÛÜ�ã#¹&á�� × ·6�-�_Ø`¶�¾oÃ>·4¾.¹TÛ<Ø#��ã_ß ·%ÜF¶�� × ·�Ù\·f¶:Ø�Ù × ·f¶:ã�Ý\¹f·�"ß6¹�� × ÜFÃ>·MÜ�Þ�¶e·+Ü�� ·&áGá'·'Û*�¹&ßP� × ·XÙ\¶e·+Ý1Ø(Û*��·%ÝjÙ\¶À¹f7\¾8·�� ÖN× Ø)�PØ)�FÛ½¹&ß��HØ)���i·'ß$���_Ø#� × X�Ø(ß�Ý@·f¶.���i¶¤¹���9)XXÜ�ß�Þ>23��¹&Ú[�.·4¶�ÃsÜ���Ø.¹&ß�� × Ü��N� × ·ÛÀ·&ß��i¶TÜF¾�¶e·+Þ�Ø.¹&ß��K¹&á$� × ·(�¢¹�� ÜF¶¸·!�_¹��-��Ø(ß Ã�¹f¾8Ã>·%Ý)Ø�ß&� × ·(��Ø(âJ��à\¶¸·���·&ÙXÜF¶TÜ��GØ�¹&ß8�Ö ¹]·�-��Ø#�LÜ��i·0� × ·0�Gà\¶:ÚPà\¾8·&ß��¢¹&â�ãsÞ�·'ß_Û½¹Tß�ÛÀ·&ß��i¶TÜ��GØ�¹&ßLÜ«ÃQÜF¾(à\·já&¹f¶4� × ·»·+Ý�Ý1ã�Ý1Ø(áGá7à/�0Ø8ÃPØ3�GãÀ3 Â Ø-�¶¸·o-�à�Ø8¶¸·%Ý��,h�·(��Ø8¾8¾1á&¹f¾8¾�¹���V�¹��.·'ß /
�^·'Ø0Þ(f{�	 	e#¡ C7õGµFE)H�Ü�ßWÝ^Ü
���0à��#·!� × Ü���� × ·s¶TÜ���Ø.¹D¹Tá�� × ·(��à\¶:ÚPà\9



QSRUTWVYX4Z\[ONG¦]TWV\V¢§@¨&QST^X4¨&©«ª¬M©L®_X�RUZM[BTWª#¯±°(Z¢²`R¨�§@¬aQSRbX�°«³@Z ´ EGE

Near Inlet 
Near Outlet

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0.19

0.195

0.2

0.205

0.21

0.215

Normalised Radius

M
ol

ar
 fr

ac
tio

n

Molar Fraction of Oxygen in Air − Laminar Analysis

äPØ0Þ�à\¶¸·_å
� ´Gá P ÖN× · ¶TÜ	Ý1Ø0ÜF¾K¹&â$ãsÞ�·'ßIÛ½¹&ßFÛÀ·'ß$��¶TÜ���Ø.¹&ß ·4ÃsÜF¾(àXÜ���·%ÝIà/�HØ(ß�Þ&� × ·D¾7Ü���Ø�ßWÜF¶s·'â�Ù\¶¸·����0Ø.¹Tß8�ÖN× ·2��¹f¾�Ø7Ý^¾�Ø�ß:·s¶¸·&Ù\¶¸·���·&ß������ × ·¦ÛÜF¾�Û<à\¾7Ü��GØ�¹&ß^Ù\·4¶:á&¹�¶9�#·+Ý2�_Ø#� × � × ·�Ý�Ü���ÜO��ÜF<)·&ß_ÚPã�XXÜ�ã)ß ·%ÜF¶�� × ·Ø�ß:¾8·��
��¹nÜ`à�ß�Ø#�¢¹.�Î��à�Ú>·� ÖN× ·WÛ	ÜF¾�Û<à\¾7Ü��GØ�¹&ß�á&¹f¶�� × ·BÚ>¶¤¹�<)·&ß�¾(Ø�ß:·Xà/�.·+Ý*Ý�Ü���ÜL��ÜF<>·&ß�ß ·%ÜF¶+� × ·�¹&à��i¾8·��%�
¾8·&ß���Ü�ß�ÝY¾7Ü���Ø�ßWÜF¶XÝ1Ø�á�á7à/�0Ø8ÃPØ#��Ø8·���á�¹f¶�Û½¹&ßFÛÀ·'ß$��¶TÜ���Ø.¹&ß*Ø-�$� × ·(� Ü���·OÜ
�,� × ·�¶TÜ��GØ�¹s¹&á�� × ·�Ý1Ø�á�á7à/�HØ`ÃPØ#��Ø8·�á&¹f¶I�_¹���·'ß$�Gà��r� ÖN× ·»¶¸·o-�à�Ø8¶¸·%Ý^ÃsÜF¾�à\·±¹Tá Â �_Ø`¾8¾�Ú>·»·I-�àXÜF¾��¸¹P� × · ¶TÜ��GØ�¹M¹&á�� × ·P�Gà\¶:ÚPà\¾8·&ß���Ü�ß�Ý¾0Ü��IØ�ßWÜF¶(ÃPØ-�0Û½¹��0Ø#��Ø8·�

J�·&ã>·�BC7õGµ	õ4HØ�ß:Ã)·�����Ø0ÞPÜ��i·��� × ·LÃsÜF¾�à\·��¹&á ·%Ý�Ý1ãÃPØ)�HÛ½¹1�HØ3�Gã_á�¹&à�ß�Ý�Ø�ß^ÃS¹�¶9��·&â2��à�Ú>·�¾(Ø8<>·(�¢¹��W�Ü
��Ü`á7à�ßFÛ*��Ø.¹&ß¹&á+�-�_Ø8¶�¾DVB·'ãPß(¹f¾0Ý��1ßFà���Ú>·4¶,�#·%Ü
�Hà\¶e·+Ý/ß ·%ÜF¶,� × ·��Gà�Ú>·���ÜF¾8¾$Ü�ß�ÝK� × ·WØ�ß:¾8·��	ß(¹f/G/G¾8·����ä�¹f¶�Ü�Ã�¹f¶9��·&â(��à�Ú)·W¹&ásõGµI��� Ý1Ø7Ü��#·��i·4¶��_Ø#� × � × ·nß ·%ÜF¶sØ(ß ¾`·�� Ã>·f¾.¹&Û<Ø3�Gã)Ù\¶¤¹�7\¾8·6� × ¹���ß�Ø�ßM7XÞ�à\¶¸·å
� ´ ;(� × ·����_Ø`¶�¾�VB·'ãPß6¹�¾0Ý��Qß�à��IÚ>·4¶WØ)� ² ¶ ü>Ï ê £ µ h á � õGµ ß �1F�â`Ü��IØ�ß�Ü���Ø.¹Tß*¹Tá JL·'ã>·��2$Ý�Ü���ÜF3N� × Ø(Û ×� × ¹��n�QÛG¹&ß8�0Ø0Ý@·f¶TÜ�Ú)¾`·��HÛ	Ü��g�i·4¶i3[�HàXÞPÞ�·�-�%�8� × Ü���� × · ¶TÜ��GØ�¹M¹&á(·%Ý�Ý1ãâÃPØ)�HÛ½¹1�HØ3�GãW�¸¹ ¾0Ü��IØ�ßWÜF¶�ÃoØ)�HÛG¹���9Ø#��ã�Ü���� × Ø-��VB·&ãoß(¹f¾0Ý��QßFà���Ú>·4¶S¾�Ø8·��QÚ>·��M�M·4·&ßbåGµjÜ�ß�Ý^õ	ö ´ � Ös× ·'ßFÛÀ·S�^·5� × ÜF¾`¾QÜ
���0à��#·MåGµ�Ð Â Ðõ	ö ´ �NäPØ7Þ	à\¶e·-å
� ´ ö�� × ¹��W��� × ·±¹&â�ãsÞG·&ß_Û½¹&ßFÛÀ·'ß$��¶TÜ���Ø.¹Tß�Ù\¶¤¹�7\¾8·W·fÃsÜF¾�àXÜ��i·+Ý�à/�0Ø�ß�Þ5� × ·0��à\¶:Úoà\¾`·'ß$�·'â�Ù\¶¸·����0Ø.¹Tßu�_Ø3� × Â_ï õ	ö ´ á&¹f¶�� × · Ã>·4¾.¹TÛ<Ø#��ãLÜ�ßWÝ&��·���Ù\·4¶TÜ���à\¶¸·*Ù\¶¤¹f7\¾`·�8��ÜF<>·&ß�ß ·%ÜF¶G� × ·*Ø�ß ¾`·����ç#¹��GØ(ÛÀ·(� × ·s·&ß6¹f¶9�º¹&à/�a¶¸·%Ý1à�Û*�GØ�¹&ß^Ø�ßn�.·'ÙXÜF¶TÜ���Ø.¹Tß_Û½¹��IÙXÜF¶¸·+Ý2��¹"� × ·s¾7Ü���Ø(ß�ÜF¶BÛÜ
�.·�
ws�0Ø�ßWÞ�� × ·�Û	ÜF¾�Û<à\¾7Ü���·%ÝIÛ½¹&ßFÛÀ·'ß$��¶TÜ���Ø.¹&ß Ù\¶¤¹�7\¾8·�.3�Ú�¹&à�ßWÝ��s¹&ßW� × ·_Ü�ß���Ø�Û<Ø(ÙXÜ���·%Ý�ÃsÜF¶:Ø7Ü��GØ�¹&ß ¹&á
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Molar Fraction of Oxygen in Air − Turbulent Analysis

Ñ,Ò-Ó�Ô ¶¸·�Õ
� ´+Ö P1×�Ø ·L¶.Ù
Ú Ò ÙF¾�¹�ÛNÜ Ó ·�ÝZÞG¹�Ý�ÞÀ·�Ý��i¶.Ù�� Ò ¹�Ý¼·4Ã[ÙF¾ Ô Ù��i·Ú Ô � Ò Ý Ó �gØ:·(� Ô ¶9ß Ô ¾`·�Ý$� ·�ÛNà\¶¸·���� Ò ¹.Ý8�×�Ø ·Gà/ÙF¶9� Ò Þ Ô ¾-ÙF¶�Þ Ô ¶�Ã>·'�-Ø6¹���Ý��WÙ
�,Þ	ÙF¾3Þ Ô ¾-Ù��i·Ú Ô � Ò Ý Ó �MØ ·�à\¶À¹�á\¾8·��$��Ù�â)·�Ý�ß,Ü0X/Ù�Ü�Ý:·ÙF¶��MØ ·G� Ô ß>·Ò Ý:¾8·��gã�Ù�Ý8ÚP� Ò �MØnÙI� Ô ¶9ß Ô ¾`·�Ý$�8Ú Ò#äMä)Ô � Ò Ã Ò �MÜÕ¹ ä�å ÖF´ �
�MØ ·Pæ�f�`
 	aç 	�)béè	c5fëê#ê�f{d9�8Ú@·�á�Ý ·�Ú�ß,Ü�X Ò Ý8Ú@·4¶.�-�i¶¤¹���ì)X/Ù�Ý Ó Ù
�4�MØ ·Pà\·4¶�ÞF·�Ý���Ù Ó ·0�_¹f¾)ÙF¶�¹�ÛJÜ Ó ·�Ý�Þ½¹.Ý�ì�i·�Ý���¹ ä �MØ ·�Ø(¹��S���i¶¸·�Ù��p� Ò Ý Ô �!�MØ ·�à\·f¶�ÞÀ·�Ý���Ù Ó ·��º¹f¾-ÙF¶"Þ½¹�Ý��i·�Ý$��¹ ä �gØ:·�Þ½¹f¾-Úí�-��¶e·Ù����ÇÙ�Ü�ß)·Þ	ÙF¾3Þ Ô ¾-Ù��i·Ú�Ù
��Ù ämÔ Ý�Þ*� Ò ¹�Ý#¹ ä �MØ ·!Ø6¹��,�ÇÙ
���:�¢¹�� ä ¶.Ù�Þ*� Ò ¹�Ý��N× ¹!à\·f¶ ä ¹f¶9���MØ Ò �-ã+Ù!îQÞ Ô �M� Ò Ý Ó,ï ¶.Ù
Ú Ò#Ô �Ò �I��·f¾8·�Þ*��·�Ú1ãLÙ�Ý8Ú Ò � Ò ��Ù
��� Ô ��·Ú7�MØ8Ù���ÙF¾8¾,�MØ · Ó Ù
� Ò Ý8� Ò Ú@·P�gØ�Ù�� ¶.Ù
Ú Ò#Ô �S¶e·�à\¶e·�.·�Ý����:�gØ:·0Þ½¹f¾-Ú6�¢¹���MØ8Ù��(·�Û Ò �%�OÝ ·�ÙF¶S�MØ ·7ÞÀ·�Ý��i¶¸·â¹ ä �MØ ·7� Ô ß>·�ã��&Ø Ò ¾`·Z�MØ8Ù���¹ Ô �%� Ò Ú@· Ò �O�gØ:·ZØ(¹��4�¢¹��(ã\·�Û Ò � Ò Ý Ó Ù��4�gØ:·à\·4¶ Ò à�Ø ·f¶9Ü	�,×�Ø ·"Ø6¹����¢¹�� ä ¶.Ù�Þ*� Ò ¹�Ý Ò ��Þ	ÙF¾3Þ Ô ¾-Ù��i·Ú&ß,Ü Ò Ý��i· Ó ¶.Ù�� Ò Ý Ó ¥ © ¹fÃ>·4¶4�gØ:·Z��à/Ù�ÞÀ·"ß)·��g�^·4·�Ý�MØ ·GÞ Ô �g� Ò Ý Ó ¶.Ù
Ú Ò#Ô �4Ù�Ý�Ú0�MØ ·s¹ Ô ��·f¶[�WÙF¾8¾#ãJÙ�Ý�Ú0�MØ ·�Ý�Ú Ò Ã Ò Ú Ò Ý Ó ß+Ü"�gØ:·2��Ù���· ä)Ô Ý$Þ*� Ò ¹�Ý Ò Ý��i· Ó ¶.Ù��i·Ú¹fÃ>·4¶��gØ:·s·�Ý$� Ò ¶¸·L¶.Ù
Ú Ò#Ô ��� Á Ò � Ò ¾)ÙF¶�¾#Ü��MØ ·D¹�ÛJÜ Ó ·�Ý�ÞG¹�Ý�ÞÀ·�Ý��i¶.Ù�� Ò ¹�Ý Ò ÝM·�Ù�Þ*Øu���i¶¸·�Ù�� Ò �IÙ
��� Ô �#·�Ú��¸¹ß>·G�MØ ·2ÙFÃ>·4¶.Ù Ó ·��rÙ
���$�^· Ò-Ó Ø$��·�Ú¹�ÛNÜ Ó ·�Ý�Þ½¹�Ý$ÞÀ·�Ý$��¶.Ù�� Ò ¹.Ý ¹fÃ>·f¶[�MØ ·2Ù�à�à\¶À¹�à\¶ Ò Ù��i·�à¢¹f¶9� Ò ¹�Ý#¹ ä �gØ:·¶.Ù
Ú Ò#Ô ���×[Ø:·D¶¸·�� Ô ¾3� Ò Ý Ó Þ*Ø8ÙF¶.Ù�Þ*�i·4¶ Ò ��� Ò Þ
��ÙF¶¸·u�-Ø6¹���Ý Ò Ýðá Ó
Ô ¶e·�Õ
� ´ ÕP��Ø:·4¶e·Z�MØ ·�ÜñÙF¶¸·�Þ½¹���à/ÙF¶¸·�ÚW�¸¹��¹��#·M¹ ä X Ò Ý�Ú@·4¶.�-��¶À¹��uìmX/Ù�Ý Ó,ï �(Ú�Ù���Ù
�O×[Ø:· Ô à�à\·f¶�ßS¹ Ô Ý8Ú1ã[��Ø(¹���Ý�ß+Ü��MØ · Ô à�à\·4¶2��¹f¾ Ò Ú�Þ Ô ¶�Ã>·Ø8Ù
�+ß)·f·�Ý ·�-� Ò �ÇÙ��i·Ú ä ¶¤¹.�Í�MØ ·!Þ½¹��uß Ò Ý8Ù�� Ò ¹�Ý#¹ ä Ã[ÙF¶ Ò Ù�ß>¾8·��$�gØ�Ù�� Ó
Ò Ã>· Ó ¶e·Ù��i·�-�L�.·�à/ÙF¶.Ù�� Ò ¹�Ý$ã+��à\·�ì
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Þ Ò á�Þ	Ù����3Ü��MØ�� Ò Ý������Jà�����á������
 Ò �MØ"!$#&%�'�(*) Ò�+�Ò �-Ù��,�3Ü-�gØ.�	�/�� 0����ß�� Ô Ý8Ú nÙ��NÞ
Ù��#Þ Ô �)Ù��1��Ú Ô � Ò Ý Ó �gØ.�Ý���Ù�����Û Ò ��à�����á������2 Ò �gØ3!$# å Ö�� (*45���6�7�MØ8Ù��$Ý8����Ù����9� ä.:�Ò Ý�Ú
�;�<�=�1��� + ì : Ù�Ý Ó,ï ��Ú�Ù���Ù Ò �2�>��Þ?���*Ú
�ÚÒ Ý@�MØ���á Ó�Ô �>�A� Ò Ý�Þ��B�MØ���à���Þ Ô � Ò Ù��OÚ
��� Ò)Ó Ý�� ä Ø Ò ��Ú
�;C Ò Þ��5Ù��D�=�� E���MØ���Þ���Ý��6�.Ù����F� Ó�Ò ��ÝG�G� ä �gØ.�IH	�� 
�F�-��Û Ò �OÙ���à��;� Ò à�Ø��;�9ÜuÙ�Ý8ÚJ�MØ���� Ô �6�;�I�>� Ó�Ò �.Ý8�K�F�� nÙ��{Ú��8�MØ��0Þ���Ý.�1�>� Ô Ý8Ú
�;��Þ��;�,��Ù Ò Ý�Þ?��Ý�Ú Ò � Ò ��ÝG�L(
M Ù���Ù7�=�;�F�K �Ø����F���gØ Ò �8à�Ø���Ý8� + ��Ý8�.Ý Ò �K��C Ò Ú
��Ý.�ONLØ8Ù�CP�(ßP�;��Ý���ÛJÞ�� Ô Ú
�Ú�(:×�Ø8Ù����MØ��@Q Ô Ù�� Ò ��Ù�� Ò CP�
C[Ù�� Ò Ù�� Ò ��ÝR� ä �MØ��Pß�� Ô Ý8Ú��(Ù�Ý�ÚS��ÛJà���� Ò�+ ��Ý���Ù��/Ú�Ù���Ù Ò �7� ÒD+uÒ �-Ù��6T� �Ø Ò �D�@�gØ.� + Ù Ó Ý Ò � Ô Ú
�U�0Ù��F��Ù��
����Ù��V�$Þ?� + à/Ù��.Ù�ßW�D� Ò Ý8Ú Ò Þ	Ù��1���K�gØ�Ù���Þ���Ý��6� Ò#ä)Ô/Ó Ù�� Ò ��Ý Ò � Ò Ý8Ú
���ÚX�gØ.� + ��Þ*Ø8Ù�Ý Ò � + �F����à	�.Ý8� Ò ßP����(
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S
ep

ar
at

io
n 

E
ffe

ct
 (

pe
rc

en
t x

 1
0E

−
3)

Ñ,Ò-Ó�Ô �F�I%�( � %�Y�Z��F��Ú Ò Þ��6�Ú�Ù�Ý�Ú���ÛJà���� Ò�+ ��Ý���Ù���C[Ù�� Ò Ù�� Ò ��Ý0� ä �=��à/Ù��.Ù�� Ò ��Ý-� äMä ��Þ��; Ò �gØ0ØG����H	�� + Ù��[�ä �.Ù�Þ�� Ò �.Ý8(�×[Ø.���L�<� Ò ÚX� Ò Ý����4Ù��F�I�MØ���Þ	Ù��3Þ Ô �-Ù��6�Ú5ß�� Ô Ý8Ú��$��Ý@�MØ��\�=��à/Ù��.Ù�� Ò ��Ý@� ägä ��Þ��F(
×�Ø����-Ü + ß����/�
�F��à��F���V��Ý�� ä � Ô �/Ú�Ù���Ù��V���O�.��Ù�âP��Ý ä �]� +^:�Ò Ý�Ú
�;�<�=�1��� + ì : Ù�Ý Ó\_D`�a�b TDá Ó�Ô �F�dc
ßPTe �ØG� Ô �V��ÚZÙ å ' +"+Ú Ò Ù + �;�6�;��Þ�� Ô Ý��6�;�,H	�� f� Ô ßP�;T+Ù�Ý�Úg�gØ.�(ßP�]��âP��Ý@� Ò Ý.�U��Ù��>�B�MØ�� Ò Ý.�1���9à	���-Ù�� Ò Ý Ó ��à�� Ò Ý.�U�[(
h1iKjLkDjGlVm,k�lPk�n�jLk�m,o[n;prqeprk�kDn;prl.s�teuvprw�xem,y1lVprtew�jLyzmGyzm,j[{�pr|r}Ip~{�m,w;k�p~��m,{7lVprw;�VmGkDn;m2��l���j[|elVm,��jLy6jLkDprtewdm,����m,�Vk�uIprk�n

k�n�mGn;m,j[xeprm,y��Vte�7��tew;m,w�k�l.k�teuIjLyz{�l.k�n�mG��m,y1p~��n;m,y6}7te��k�n;mKk���qemGj[����m,jLy6l�k�tIqemGyzm,xem,y6l�m,{-��w�{�m,y�n;pr�en7n�t<k���jLlVl
s�teuE��y6jL�VkDprtew;lL�[�DwIt<kDn;m,y�uIteyz{�l��[teqel�m,y6xejLkDprtewdlVn;teuIl�kDn;j[k;�ej[lW|~m,jLxeprw��dk�n�yzte���<nIkDn;m2��m,y1p~��n;m,y6jL|r�[n;tek�m,oLprk�p~lWm,w��
y6pr�Vn;m,{Iprw$k�n�m�|rp~�<n�k�m,y��Vte�7��tew;m,w�k��FuIn�pr|rm.k�n;j[k���j[lVl�p~w;�GkDn;yzte���en	kDn;m.��m,w�k�y6jL|~�,��te|r{Im,o[prkeprl�{�m,��|~m,k�m,{dp~w	kDn;m.|rpr�en;kDm,y
�Vte�7��tew;m,w;k/�O��prw;{�m,y6lVk�yzte�7����j[w;��jL{�xej[w;�Vm,l�j2�7m,�Vn;j[w;p~l��&k�n�jLk�prlPjLqe|rm�kDtGm,o[��|rjLp~wIk�n;p~lW��m,�V��|rp~jLy6prk�}L�
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4��� ��MØ8Ù��2�gØ.� + ��Þ*Ø8Ù�Ý.�=� + � äG+ �#Û��1���>���=��à/Ù��.Ù��6�=��Ý"�#ÝE�MØ��\C����,�6��Û��6��ßW�PØ8Ù��8ßP�;��ÝTÙ��6�1�,�3ßP���1��Ú
�F�PÞ���Ý.�1�,� ä �	�,Ù��1�/��Ý�TP�MØ��Pà	���1��Ý��6�-Ù��	� ä �gØ.�sÚ
�;CP�3Þ��@�O�2à��;� ä ��� + �	�=� ä ���G�V��à/Ù��.Ù��1�/��Ý���Ù��-âK�8Þ	Ù�Ý�ßW�ßP�;�6�1���d��Û:Ù + �#Ý���Ú�($� ä à/Ù��,�6�#Þ����-Ù��I�#Ý.�1���F���V�GÙ��F�g�gØ.�&Ù�ßP�D�����6�����-� ä �MØ��g�1��ßP�-�#Ý��V��à/Ù��.Ù��1�/��Ý�� ä �gØ.�
���.Ù�Ý��D� + �/�L�<�O��à����K��ì ����� Ù�Ý8ÚX�Pì ��� a (

� ���=���#Ý�Ú
�	�V�6�,�-Ù��	�-Þ	Ù����-��Ý��,�#Þ�Ø + ��Ý���à�����Þ��U�[�=�U�K ����9â� 0�D�gØS���.Ù�Ý��D� + Ø���Û:Ù�H��	�<�,�-Ú
�\�.Ù��MØ����
�MØ8Ù�ÝS�;�D� + ��Ý���Ù������.Ù�Ý.��� + (�×�Ø��"à��,�#Ý�Þ��#à/Ù��/Ù
Ú
C[Ù�Ý���Ù��*�J� ä �MØ��PÞ?� + à	�<��Ý8ÚJ�=�8�MØ8Ù������d�=��ßW�D� + �U�Ù�� ��� '����Ý�Ú
�;�'Ù�� + �
��à�Ø.�;�,�#Þ!à��F���L�=���F��TJà�����CP�-Ú
�3Ý8��Ùg�+Ù��=�U�<�	� ä ��� + ��Ý8Ú
�;���F��Ù��L��Ý�Ù�ßP���(Þ?�.Ý�ìÚ
���6�=�.Ý8�[(
�����=�[���F��à����V��à/Ù��.Ù��1�/��Ý��6��Þ�Ø�Ý��/Q*���U�d�*��Ý��;�.Ù��D�#Üg��ÛNà��=���D���MØ�� �=���/�
Ø.�8Ú
� ägä ���F��Ý�Þ������3Ý + ��ìßP���D���MÜ�� ä�+ ������Þ��������� 0���MØ�� + Ù��D�:Ú
� ägä ���F��Ý�Þ����P�3Ý�Ù��O� + �#Þ + Ù��[�=TÙI�,Ù��V�����	� + Ù��6�;�,�-Ù����/�.�U�[�=��Ý��6�-Ù��/(

�AÝ�� + ßW���	� ä Þ���Ý.�1�,� ä �	�,Ù��¡�6��Þ�Ø�Ý��/Q*���U� ä ������Ý��,�#Þ�Ø + ��Ý���� ä ���.Ù�Ý��D� + Ø8Ù�CP�!ßW����ÝPà��]��à	���=�Ú�(
¢ ���,�F��Ý��6�#Ü��gØ.� + ���=��à	��à����-Ù��$�/�K�gØ.�-£�¤�æ�¥§¦�¨P©/ªF« ê;¬*£�¦OT� �Ø����F���#ÝnÙ�.Ù�à��-Ú
�3Ü��-à��#Ý�Ý.�#ÝG�PÞ*ÜP���3Ý8Ú
�,�#Þ
Ù��Þ?��Ý.�%Ù��3Ý����G�=�$�=��à�à�������Úg 0�D�gØ��,Ù��V�����	���\®9¯,(?�°�V�6�F��Ù + ��Ý��,�3Þ*Ø���Úg�#Ý��MØ��!Ø���Û�Ù�H��	���,�)Ú
�X� ä �Pì �����
�=�Þ?���D����Þ��1��Ú ä �]� + �MØ��GÞ���Ý��6�F�B� ä �gØ.�/Þ���Ý���Ù��#Ý.�;�6TÙ�Ý8Ú + Ù��1���,�-Ù����,�#Þ*Øg�#Ý\�MØ��4Ø.�Ù�CP��������ì ��� a �=�+ßW�D�Úä ��� + �MØ��0à��;�,�3à�Ø��;�9Ü�(2±AØ��D���ZÙ�CP���9Ü��V��Þ�Þ��U�[� ä ���W�6��Þ�Ø�Ý��/Q*���;TP�gØ.���+Ù���Þ���Ý��6�,� ä �	�����=�!Ù!Þ?� + à�����ÛÚ
�;CP�3Þ��-�F�UQ*���D�,�#Ý8�7ÙOØ��/�
ØWÚ
�U�*�F��� � ä à��F��Þ��=�=�=�.Ý²�3ÝS���F� + Ù�Ý�� ä Ù�Þ��1���>�U(
��Ú�Ú
���6�=��Ý�Ù����#Ü"�gØ.�7�.Ù��6� � ä
�]�<�%Ù��6�=��Ý.TÙ�Ý�Ú0Ø.��Ý�Þ��I�gØ.��à��;� ä ��� + Ù�Ý�Þ��7� ä �MØ���Þ���Ý��6�,� ä �	�*�I�/�.��� + ���6�Ú5ß,Ü-�gØ.��ÜP���;�)Ú0�=�1�>�U�[�G� ä �gØ.�
+ Ù��6�;�,�)Ù�� ä ��� +  &Ø��#Þ�Ø��D���=� + Ù
Ú
��(î³)��1��Ù
Ú1Ü��V��Ù��1� ï[+ �Ù�Ý8��� ä Þ���Ý.�1�,� ä �	�,Ù��1�/��Ý�T¡�=��Þ*ØsÙ���ÙU´z�;��Ú
�,��CP��ÝgCK�<�,�1��ÛB�6��ßP�	H	�< 7T;�>��à��F���V��Ý��Ù�ÝnÙ��6�1�.Ù�Þ��1�DCW��Ù����6�;�9Ý�Ù��1�DCW�g�O�7îQà�����à��;� ï Þ���Ý��6�,� ä �	�*�U�K�MØ8Ù�Ý$â��K�O�A�gØ.�;�D�d�F���-Ù��6��CP���=� + à����3Þ����MÜ?(8×[Ø�Ù��
�MØ��\�+Ù��LÞ?��Ý.�%Ù��3Ý��;�SÚ�������ÝG���������%Ù��6�6Ù��/�L���>� + �<CW���2�MØ��(Þ���Ý8�=�1�.Ù��3Ý��.� + à	�
�V��Ú���Ý0�MØ����.Ù��1�\� ä ����ì
��Ù��1�/��Ý�ß,Ü7���F� + ��Þ*Ø8Ù�Ý.�#Þ	Ù��W�=�6�F��ÝG�*�gØG(
×�Ø��Ià�Ø�Ü��=�#Þ	Ù���à��]��à����,�1�D�U�G� ä �gØ.�d ����9âP�3Ý8�7�,Ù���Ù�Ý8Ú�Ú
�U�=�=��Ý
� ä �gØ.�-�#Ý��D�;��Ý8��µ�µ��D�U�=T,Ø8�� 0��CP�;�6T���� + ���K�gØ.� + Ù�Û¡� + � + �-à��;�ÚWÙ��� &Ø��#Þ�Ø²�MØ��0�,Ù���Þ	Ù�ÝS��Ý��6�;���gØ.�
C����,�6��Û��1��ßP�I�F�I�MØ��I�/��Þ	Ù����L�.Ý��#Þ�CP�;�=�.Þ����MÜ?(
®����/Ù8CW���9Ü0Ø��Ù�C,Ü0�+Ù��2�=��Þ*Ø�Ù��.�\®9¯U�MØ��/��à��)Ù�Þ��U��ÙB�=�;��ì
�=�<�	�$Þ?��ÝG�V�6�.Ù��#Ý.�K�.Ý��MØ��I�.Ù��6��� ä �����%Ù��6�=�.Ý ¯ TÙ�Ý8ÚA�MØ���Ý$Þ����gØ.���V��à/Ù��.Ù��1�/��Ý@�gØ�Ù��,Þ?�����-Ú2ßW�7��ßP�%Ù��3Ý���Ú
�#ÝuÙ�´¶�;�[Ú
�,�DCW��Ý�Þ���Ý��6�,� ä �	�*�U(
·1¸K¹ · n�jLlPj2�7te|rj[y¡�7j[lVlPt<��jL����yzteo[pr�7j[k�m,|r}$º[»L¼2½e�¡¾�½<��t<|z�[¿�n;m2lV��m,m,{Bte��l�te��w�{IprwIk�n�m��7jLkDm,y1p~jL|�j[k;º[»[À�Á@prl|rm,lVl�kDn;j[wdÂ[ÀLÀ2� ¾�lL�
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�Ã�[�������6�=�.ÝnÙ
Ú���à��6�ÚPß,Ü + Ù�Ý�Ü0à��]�.à	��Ý���Ý��F�G� ä Ù��;����Ú1Ü,Ý8Ù + �3Þ	Ù����3Ü@��� + ���6�ÚS�=��à/Ù��.Ù��6�=��Ý7à��]�.ìÞ����L�=�U���/���F�@ E���9âS 0���MØñÙZÚ
�D�����6� + �3Û¡�6���F�²� ä �\®9¯8�#Ý�Ø�Ü[Ú
�����*��Ý�Ä§�V��� ä ������Û�Ù + à��D�;T.Å���à�à��;�,�
_)å c å�b/Æ (1×�Ø�� �[��Ý��3ÞBCP���=��Þ��D�gÜJ�#ÝS�gØ.�7�F���V���D�1�3Ý8� + �#Û��1���>�7�=�K�.Ù��/�V��Ú��F�� nÙ��*Ú��2�MØ8Ù����#Ý�à����>�SØ$Ü�Ú
����ì
�*��ÝG(�±����MØ�ÙI'�(r'�c + ����� ä �.Ù�Þ��6�=��Ý0� ä �\®9¯1T<�MØ��7�L�.Ý��#Þ$CP�;�/��Þ��D�gÜg ������-Ú'ßP�$c ` � +�Ç ��Ù��:ÙK�6� + à��;�.Ù��Mì
���F�B� ä ��� '2�\(9×�Ø��/�P�/�,Þ���Ý8�=�-Ú
���.Ù�ßW�3Ü-���U�[�.�MØ8Ù�Ýg�gØ.� + Ù�Û�� + � + à����,�#à�Ø����.Ù��¡��à����Ú�Ù�Þ*Ø.���;CP��Ú0ß,Ü6Ù
�MÜ+à��3Þ	Ù��NÞ���Ý.�1�,� ä �	�*�;Te �Ø��3Þ*Ø7Þ	Ù�Ý�Ù�à�à��]��Ù�Þ�Ø²%�'�' +�Ç �	ÄÈ±AØ����6����Ü _)å c � b§Æ (*É)Ý@CP���; Ê� ä �MØ��/�VT+Ù�Ý�Úg�gØ.�Ø��/��Ø�����CP�;�=��� ä �6���9ßP������Ý�Þ�� ä ����Ý8ÚJ J���MØ��#Ý"�gØ.�\C����,�6��Û��1��ßP��T����G�/�$��Ý.���3âW���#Ü"�gØ�Ù����D�[Þ?�<���-Ú��;CP�;�Þ?� + à��;�6�2Ú
���>��Þ��6�#Ü� 0���MØuÙIÞ?��Ý.CW��Ý��6�=��Ý�Ù���Þ���Ý��6�,� ä �	�*����Ý��gØ.�X�*������Ý8Ú��$� ä �=��à/Ù��.Ù��6�=��Ý�� ä á�Þ�����Ý�Þ*ÜÙ��=�.Ý��U(

É)Ý@�MØ��/��Þ�Ø8Ù�à��6�;�G 0��Ø�Ù�CP�I�=����âP��Ú�Ù��P�MØ������1�D���D�gÜ�� ä �gØ.�BËSÙ�ÝGQ�����ì/Ì����=�-Þ*Ø0�6��ßP� ä ����à��;� ä �<� + �#ÝG��ÙÝ�� + ßP�;�8� ä ��Ù��-âK�[(*±AØ��D�����gØ.�2Ú
�;CP�#Þ���Ø�Ù���Ù8à	������� ä á�Þ��D��Ý�Þ�Ü�T;�D�O���#Ý$Ø����F��Ý.�9�=� + à��D�#Þ��D�gÜ7Þ	Ù�Ý + Ù�âW�
����Ù��1�6�.Ù�Þ��6��CP�� &Ø��;�>�\�>�;���)Ù�ßP�����D�gÜñÙ�Ý�Ú"�=�< �ì + Ù��3Ý��6��Ý�Ù�Ý�Þ���Þ*Ø�Ù��.Ù�Þ��6�;�,�=�=�6�#Þ?�0Ù��F�g� + à	���,�%Ù�Ý.�O(�Z�����ì
�-à���Þ��F� ä ����� + à��=�.Ü + ��Ý.�W� ä �MØ��$�1��ßP���#Ý��,Ù��-ì/���/Q*��� ä Ù�Þ��6�=�.ÝsÙ��F�$�D�U�[�,à���� + �/�V�3Ý8�*T;��Ý.���U�[�U�gØ.�/Þ������#ì
�#ÝG�"à��;� ä �<� + Ù�Ý�Þ���Þ	Ù�Ý�ßP�5Ú
�.Ù��=�6�#Þ	Ù��D�#Ü0� + à��]�<CW��Ú�(

®P�#Ý8Ù��D�#Ü�T.�gØ.��Ý8Ù��6���F�0� ä �MØ��\�>��à	���,�6�Ú + �#Û��1���>�²�V��à/Ù��.Ù��1�/��Ýuà�����à��;�,�6�����7� ä �MØ��gC����,�1��Û��6��ßP�
 nÙ��9�#Ý�CP���V�6�=�,Ù��6�Ú�(K�Í�=� + à���� + ��Ú
�;�G�V�	�P�*�U�=�6�Ú��MØ8Ù��/îD�V�6�.Ù��=��Ø.� ä �<�, nÙ��{Ú ï Þ���Ý��6�,� ä �	�+Ù��6�=�.Ý² WÙ��
�MØ�� + ��Þ*Ø�Ù�Ý��/� + �>�U�-à	��Ý8�=�#ßP����(��Pà�à����#Þ
Ù��1�/��ÝÎ� ä �MØ��/�0Ú
�Ú
��Þ��6�=��Ý&�F�@�MØ���à�����ßP��� + � ä ���.Ù�Ý��D� +
��Ý.�,�#Þ*Ø + ��Ý���Ø.�#Ý.�1��Ú��MØ8Ù����MØ��;�>� + Ù�Ü7ßP�X�[� + ���	�=� ä �<�	C����,�6��Ûg�1��ßP���2�#ÝS�MØ��(Ý.��Þ�����Ù��$�#Ý8Ú
�	�=�6�9Ü?(
±AØ��D���@�MØ��@�/�L���F��à����V��à/Ù��.Ù��1�/��Ý�à��;� ä ��� + Ù�Ý�Þ���� ä ÙAC����,�1��Û0�6��ßW�g�=���Ý��D�#âP�;�3Ü + Ù��MÞ*ØE�MØ8Ù��� ä ÙÞ?��Ý.CP��Ý��6�=�.Ý8Ù������D�1�.Ù�ìmÞ���Ý.�1�,� ä �	�*�;T��MØ��0Þ?��ÝG�V�)Ú
�;�.Ù�ßP���g�F��Ú
��Þ��1�/��Ý��3Ý�Þ?� + à��D��Û����MÜS���2�F��à��>�U�=��Ý.�O�9�=�Ù�à�à��Ù��D�#ÝG�W(



M �/��Þ��	�L�=�=��ÝPßP�U�,Ù�Ý7 0�D�gØ�Ù2���D�1���.Ù��1���>�$�F�;CP�D�; Ï �Ø��3Þ*Ø�Ø.�=��Ø��D�=��Ø��6�Ú@�[� + �Ià	���6��Ý��6�-Ù��D�#Ü-� + à	���,��Ù�Ý��ä ��Ù��1���>�U�d� ä �gØ.��ËSÙ�ÝGQ�����ì/Ì����=�-Þ*Ø"CK�<�,�1��Û\�6��ßW��T:Ù�Ý�Ú������6���3Ý���ÚWÙ!Ý�� + ßP�;�B� ä�+ ��Þ*Ø8Ù�Ý.�=� + ��à	���-ì
�6���-Ù��6�ÚX�O���ÛNà��-Ù��3Ý0���F��à���Þ������)Ù��G�gØ.�;� + Ù���à��]��à����,�1�D�U�[(N×�Ø��I�)Ù�Þ*â²� ä Ù��*�>�;� + ��Ý.��ßP�;�6 0�;��Ý + Ù�Ý�Ü
�#Ý.CP�U�=�1�/�+Ù��6�=�.Ý8�K nÙ��:Þ��D�Ù��F(

�Ð�V���,�����7� ä ��ÛNà��;�,� + ��Ý.�O�8Þ*Ø�Ù��.Ù�Þ��1���,�=�=�Ú�Þ��;�,��Ù��#Ý ä ��Ù��1���>�U�7� ä �MØ��@ËSÙ�Ý8Q*����ì/Ì��D�=�-Þ*Ø&CK�<�,�1��Û
�6��ßW��T/Ù�Ý8Ú à��]�<CW�)Ú
�ÚÑ�L� + ���*��Ý.�;�.Ù��GÚ�Ù��%Ù0�.Ý��gØ.�0�#Ý.�1���9Ý8Ù��GH	�<  ( � �<�F���-à���Þ��3á�Þ@ ����9âR�=�	��ì
�*�U�=�1��Ú��MØ8Ù����MØ��ZÙ�Þ?���	�=�6�#Þ-� äMä ��Þ��O� ä ����Ý8Ú&ß,Ü��L� + �- ����9âP�;�<�9 0�;�>�(Ý8�<�OÚ
�D�F��Þ��1�3Ü²�>�;�)Ù��1��Ú��F�g�gØ.�
�MØ��;� + Ù����=��à/Ù��.Ù��6�=�.Ý8( M �;CP�;�/��à + ��Ý��G� ä Ù�4uÙ�CP������ì/)��O�.âW���d�[����CP���KÚ
� + ��Ý8�=�1�.Ù��6�ÚX�MØ8Ù��.H	�� ��2�3Ý
ËSÙ�Ý8Q*����ì§Ì��D�=�-Þ*Ø�C����,�6��Û@�6��ßP�U�8 0�;�>�6Ù + ��Ý8Ù�ßP���-�F�PÞ	Ù��#Þ����-Ù��6�=��ÝWß,Ü�Þ?�.Ý�CP��Ý.�1�/��Ý8Ù����6��Þ*Ø$Ý��/Q������L(×�Ø��I�F���V���D�O�I� ä �MØ��(à������*�.Ù + Ù��=�[�ZÙ��D�=�� 0��Ú�ÙI�D���6�1�D� ä ���,�gØ.�;�G�3Ý8�=�=��Ø��.�#Ý.�O�A�gØ.�SÝ�Ù��1���>� � ä �gØ.�7��Ý$ì
�;����Ü��=��à/Ù��.Ù��6�=��Ý0� ägä ��Þ��F(

Ò Ù��V��Ú��.Ý5�[� + ��� ä �MØ��I�>�U�=�����F�$� ä �MØ��U�=�I�#Ý.CP�U�=�1�/�+Ù��6�=�.Ý8�=T:Ù + ��Ú
����� ä C����,�6��Û��1��ßP��à��;� ä ��� + ìÙ�Ý�Þ��G nÙ���Ú
��CP�;�=�.à��Ú�(1×�Ø��=� ä Ù�Þ��D������Ù��6�Ú��V�6�/Ú1Ü � ä �gØ.�4à	���1��Ý��6�-Ù���� ä �gØ.�$CK�<�,�1��ÛI�1��ßP�G�3Ý&ÙLÝ�� + ßW���
� ä �MØ���� + Ù�����Ý8�*�3Ý��;���,�#ÝG��Ù�à�à����3Þ	Ù��6�=��ÝG�L(1×�Ø��(Ù�ßW�D���D�1�D�U�$� ä �MØ��IC����,�6��Û��1��ßP���#Ý�Ý���Þ����Ù��2��ÝG�*�#Ý����;��ì

��� a
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�#ÝG�� 0�;�>�5Ù��/�L�"Þ���Ý8�=�-Ú
���F�Ú�(

×�ØzÙ�ØzÚ Û�Ü7Ý�Þeß�àâá	Þeã�Ü7ä
å<Ý�Þ-æ,Üèç@é$Þeê,Ý�ëEáGì�í@Ý�ä

î�ï�ð�ñ/ò�ó]ï�ô

É)Ý0���L�=��Ý$Þ��-�gØ.�\ËSÙ�Ý8Q*����ì/Ì��D�=�-Þ*Ø�C����,�6��Û@�6��ßP�-�=��Ù + �Ù�ÝG�I� ä Þ���Ý�CP�;�,�6�#ÝG�5à	���1��Ý��6�-Ù��.��Ý����]��Ü�T��3Ý
�MØ�� ä ��� + � ä ÙIà��>�U�[�V���>�5Ú
� ägä �;�F��Ý�Þ��!ßP�;�6 0�;��Ý@�gØ.�B�3Ý��D�;�/Ù�Ý8Ú��gØ.� �����6���;�F�d� ä �gØ.�B�6��ßP�;T;�3Ý��F�ZÙ	�.Ù�ìÚ
�-Ù����6� + à����.Ù��1���>�'Ù�Ý�Ú-��Ý��;����ÜJ�=��à/Ù��.Ù��6�=�.Ý8(�×[Ø.�d nÙ�� + à��;�,�3à�Ø��;�.Ù���H����)Ú�Ù�Ý8ÚA�MØ���Þ?���<�JÞ���Ý��6�.Ù��
H����-ÚsÞ	Ù�Ý�ßW���=��à/Ù��.Ù��6�ÚJ�	�=�#ÝG��Ù�Ý����,�#á�Þ��U(��Pà��;�.Ù��6�=��ÝE 0�D�gØrÙ�����Þ	Ù�Ý�à��]��CP�)Ú
�@�	�V� ä ����Ø.�Ù��6�#Ý8�Ù�Ý8Ú2Þ?�����D�#Ý8��� äMä ��Þ��F� ä �]� + �MØ��\�����6���;�	�=�6�F�Ù + �L(×[Ø.�I�1� + à����.Ù��1���>�2Ú
� äMä �;�>��Ý�Þ��SßP�;�6 0����Ý\�MØ��\�����6�����8�=�1�>�Ù + ���/�/Ú
��à���Ý�Ú
��Ý��G��ÝuÙ4Ý.� + ßP�;�d� äà/Ù��.Ù + ���1���<�VT��U�-à���Þ��)Ù����3Ü��MØ�� ä �.Ù�Þ��6�=��ÝE� ä �MØ��7�3Ý��D�;�8�,Ù�������Ù�CP�#Ý8�A�MØ��]�<�	�
Ø��MØ��(Þ?�<�-Ú���Û¡�D�[Ù�Ý8ÚX�gØ.�à��F���L�=���F�g�.Ù��1�/��Ù�à�à�������ÚrÙ�Þ������L�8�MØ��@C����,�6��Û0�6��ßP�U(�\�MØ����B� + à	���,��Ù�Ý�� ä Ù�Þ��O�<�<�$�3Ý�H�����Ý$Þ��#ÝG�J�gØ.�à��;� ä ��� + Ù�Ý$Þ��I�#Ý$Þ����/Ú
�-�MØ���Ú
�-Ù + ���1���B� ä �MØ����1��ßP��T��gØ.�B�3Ý��������1� + à����.Ù��1���>�5Ù�Ý�ÚPà�Ø�Ü��=�#Þ	Ù��,à��]�.à�ì
�;�,�6�����$� ä �MØ��7H����)Ú�(×[Ø.� + �
�V��� + à	���,��Ù�Ý�� ä ��Ù��1���>� � ä �MØ��-H	�� õ�=�K�MØ�� ä ��� + Ù��1�/��Ý�� ä Ù�ÝnÙ�à�à�����Û¡� + Ù��6�;�3Ü ä ����Þ��Ú
C����,�6��Ûd &Ø���Ý��MØ��$H����-Ú��Ý��6�;�<�?�gØ.�$�1��ßP�U(.×[Ø.�=� ä ����Þ��ÚC����,�6��Û��F��à��>�U�=��Ý.�O�?�gØ.�Kî³�3Ý��6�;� ä Ù�Þ�� ï ßP�;�6 0�;��Ý
�MØ��I�#Ý.�����K�,Ù��.H	�< vÙ�Ý�Úg�MØ��IH	�� ö 0�D�gØ.�#Ý��gØ.�ICK�<�,�1��Û7�1��ßP��(����K�V��Þ*Ø@�D�,Þ*Ø8Ù��.Ù�Þ��6�;�,�/�V�����gØ.�I��Ý��6���>�
H	�� Uá��;�)Ú�Ù�Ý8Ú��=���F����à	��ÝG�V�3ßP��� ä ��� + Ù�Ý�Ü0� ä ���F� ä ��Ù��1���>�U�[(*��Ý�Ù�à�à��]�.Û¡� + Ù��6�;�#Ü ä ����Þ���Ú-C����,�6��Û��=�
+ Ù��3Ý���Ù��#Ý.�ÚE��CP�;� + ��Þ*Øv� ä �MØ��-C����,�1��Û@�1��ßP��TLÙ����MØ8���	��Ø"�gØ.�2à�����á����ZÚ
��Þ	Ù�Ü��SÙ��K�MØ��-H����-Úsà��]�.ìÞ����Ú��4Ù��=��ÝG�-�MØ����1��ßP�U(×[Ø.� �=�%Ù���Ý8Ù��6�=�.ÝðÙ�Ý�Ú��=�%Ù��6�#Þ��1� + à��;�.Ù��6���F��Ú
� äMä �;�>��Ý�Þ��U��ßP�;�6 0�;��Ý0�MØ��0Þ���Ý.�1�.Ù��[Ù�Ý�Ú��MØ��(à����,�#ìà�Ø����.Ù���H	�� Ù��>�²�V����ÝE�F�²�*���� tÙ����MØ��²�,Ù��Ià�����Þ��;��Ú��(Ù��=�.Ý8�J�MØ��@�#Ý.���6�-Ù��G�>�U�*�=�.Ý8�7� ä �MØ��@�6��ßP�U(
)�� + �(Ú
�=�=�%Ù�Ý$Þ��5Ù��/��Ý8�*T� �Ø���Ý\�MØ����= 0���,�
Ø�Ù��[Ú
��Þ	Ù�ÜP�Ú��V�/�
Ý.�#á�Þ	Ù�Ý.�1�3Ü�T��gØ.�A�=�%Ù���Ý8Ù��6�=�.Ý��6� + à��;�.Ù��Mì
���F��Ú
� äMä ���F��Ý$Þ��\�V��Ù��,�O�9�O�PÚ
��Þ��D�#Ý.�U(

®P�=�� ^ 0���MØ��3Ý²�MØ���C����,�6��Û\�6��ßP�5Ù�à�à���Ù��<���O�"ßP�!Ø��=��Ø.�#Ü��1���9ßP������Ý��6T��U�-à���Þ��)Ù����3ÜZÝ.�Ù��G�MØ��7�3Ý��D�;�Ý8�<µ�µ����U�[(��PÝ��-Ù����*�;�A�-Þ	Ù��D�U���MØ8���	��Ø.TW�MØ��gH	�� ��/� + ���=�6�#Üv�V�6�Ù
Ú1ÜrÙ�Ý8Ú&à��>�Ú
�#Þ��%Ù�ßP����(I×�Ø����.Ý��#Ü
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��ÛNÞ���à��1�/��Ý\�F��gØ.�=���=�.�MØ��IßP��ß+ßP�D�d���3âP�ICK�<�,�1��ÛSßP�F��Ù�â[Ú��� �Ý\�3Ý\�MØ���Þ?�<��Ý��6�;�,H	�� ö�6��ßW���gØ�Ù�� + Ù��9â��
�MØ�� ��ÝG�V���	� ä �gØ.�2Þ���Ý��6�.Ù��P�F�����/��Ý�� ä �F��CP�;�<�=�ÚXH	��  ( Ò �F��Ù�â[Ú��� �Ý�Þ	Ù�Ýv��Þ*Þ����$�3Ý��[� + �7��Ý.��H	�� 
�6��ßW���VT
à�����Ú
��Þ��3Ý8��Ù-� + Ù����P�>�U�*�=��ÝE� ä �>��Þ��D��Þ����)Ù��1�/��Ý8(���à/Ù��,� ä ��� + �MØ����V�7�>�U�*�=�.Ý8�2�MØ����F�7�/�2�D���6�1�D�
�=��Þ?��Ý�Ú�Ù��9Ü@H	�� ÷�3Ý0�MØ����.Ù
Ú
�-Ù��[Ú
���>��Þ��6�=��Ý.T:Ù�Ý�Ú5Ø���Ý$Þ���H����-ÚX�gØ�Ù����>� + Ù��3Ý8�IÙ��W�MØ��!à��;�,�3à�Ø����9Ü²��Ý
�#Ý.�������1��Ý8Ú��U�O�-�=�%Ù�Ü-�MØ����F�;T
Ù�Ý8Ú��V� + ���)Ù��,�#Ü ä ����H����)Úg�MØ8Ù�� + ��CP�U�2�=�1�.Ù��/�
Ø.���F���gØ.�GÞ���Ý��6�.Ù��;�>�U�*�=��ÝG�L(
ø°ï�ù�ú	ð�û�üýô�þ�ô

×� ��0îÿ�gØ.�;� + �1Ú1Ü+Ý�Ù + �3Þ ï �=��à/Ù��.Ù��6�=�.Ý8��Þ
Ù�Ý�ßP�I�-Ú
��Ý.�1�3á��ÚJ�3Ý0�gØ.�BC����,�6��Û-�6��ßP�;T+Ù��MØ���� + Ù��9�=��à/Ù���ìÙ��6�=��ÝS�#Ý"�gØ.���V��Ý8�=���MØ8Ù����MØ��0à����,�#à�Ø����.Ù��PH����-ÚE��ßP��Ù��#Ý8��ÙKØ��/�
Ø.�;�7�V��Ù��1�3Þ7�6� + à����.Ù��1���>�7�MØ8Ù�ÝS�gØ.�Þ���Ý��6�.Ù��<H����)Ú
TÙ�Ý�Ú�Ù�Ý���Ý����]��ÜX�=��à/Ù��.Ù��6�=�.Ý\�#Ý-�MØ8Ù����gØ.�Gà����,�#à�Ø����.Ù��eH����-Ú�Ù��=�[�IØ�Ù��[Ù����>�Ù��6�;���=�%Ù���ìÝ8Ù��6�=�.Ý\��Ý.�gØ�Ù��#à�Üg�gØ�Ù�Ý\�MØ��GÞ���Ý��6�.Ù��;H����)Ú�(
� ä �gØ.�I�1 E��T��MØ��I�-Ù��6�6�;���=�W�gØ.� + �<�F�d�3Ý��6�;�>�U�=�1�3Ý8�*T¡�V�3Ý�Þ��
�MØ��7�MØ���� + Ù��9�=��à/Ù��.Ù��6�=��Ý&Þ	Ù�Ý0�#Ý�à/Ù��,�,ßP�7��ÛNà��-Ù��3Ý���Ú7ß,Ü@�gØ.�6Ú
�=�[�=�#à/Ù��6�=��Ý�� ä �gØ.�(âP�#Ý.�;�6�#Þ���Ý����]��Üà/Ù��,��� ä �MØ��@�V��Ù���Ý8Ù��6�=��Ý0��Ý��MØ8Ù��3à�Ü²�V��à/Ù��.Ù��1�/��Ý0�MØ��]�<�	�
Ø��MØ��6Ù�Þ��6�=�.Ý�� ä CP�=�-Þ?���=���MÜ?(×[Ø.�Sà��,� + Ù��9Ü ä ��Ù��1���>�X� ä �MØ��7C����,�6��Û-�6��ßW���gØ�Ù���à��]�1Ú
��Þ��U�9�gØ.�B�.Ù
Ú
�)Ù��W��Ý����]��Ü��=��à/Ù��.Ù��6�=��ÝJ�=�
�MØ����#Ý��D�1�)Ù�� ä ��� + Ù��6�=�.Ý5� ä Ù ä ����Þ��Ú�CK�<�,�1��Û�(	×[Ø.�=��� +"+ �Ú
�)Ù��1���#Ü0�>��à��>�U�=��Ý��F�4Ù��.Ù
Ú
�-Ù����V��à/Ù��.Ù��1�/��Ý
� ä âP�#Ý.�;�6�#Þd��Ý����]��Ü�T; J���MØ��MØ�� ä Ù��=�1���V�6T�Ø.�=��ØZâP�3Ý��;�6�#Þ���Ý.�;�]��Ü0�+Ù���Ù��W�MØ���à����,�#à�Ø.�;�9Ü�T�Ù�Ý8Úg�MØ��\�V�/�� 
�=�< ÷��Ý.�;���
Ü²�,Ù��4Ù����MØ��!Þ���Ý��6�F�U(
É§��Ù�à�à���Ù��<���gØ�Ù����MØ��7�3Ý�������H	�� f�/��ÝG���8Ù
Ú
�)Ù�ß�Ù��6�#Þ�T:Ù�Ý�Ú@�MØ��	�9�gØ.�
�=�%Ù��6�#Þ��1� + à��;�.Ù��6���F�2Ú
�/�V�6�,�#ßP���6�=��ÝS�/��ÝG�����MØ8Ù��P �Ø.�#Þ*Ø� ������)ÚPßP�2Ù��L�[��Þ��)Ù��1��ÚX 0���MØ Ù�Ý��=�=��Ý.�1����à��#Þ
��ÛNà/Ù�Ý8�=�=�.Ý5� ä �MØ����#Ý��D�;�G�+Ù��9�#Ý.�O���MØ��7�3Ý��D�;��à��-Ù�Ý.�U(?É)Ý8�=�1��Ù
ÚX�gØ.�;�F���=�d�[� + �7�;CP�-Ú
��Ý�Þ����gØ�Ù����MØ��;�>�
�=��ÙK�gØ.�;� + Ù����6� + à��;�.Ù��6���F�7�V��à/Ù��.Ù��1�/��Ý ä ��� + �Ú� 0�D�gØ.�#Ý@�MØ��I�#Ý.�����+à��)Ù�Ý���T< J���MØ@�gØ.�I�1� + à��;�.Ù��6���F�
�#Ý$Þ��F��Ù��V�3Ý8���F�� nÙ��*Ú����MØ��"à��;�,�#à�Ø.�;�9Ü?(�×�Ø��/��ßP��Ø8Ù�CP�=������Ù�à�à��Ù��<���#Ý�à/Ù��,�
�O�"ßP��Ú
���B�F���gØ.�Sà�����ÛNì
� + ���MÜ�� ä �MØ��I�#Ý.������Ý8��µ�µ��D�U�U�O��MØ��7���,�#á�Þ��I�3Ý\�MØ���Þ	Ù��=�A� ä Ù�Þ?����Ý.�1���,H	�� è�6��ßW��TJÙ�Ý8Ú��F�I�MØ��IÞ��=�
�V��Ú
��Ý�Ú�� ä �MØ��-�1��ßP�-�#ÝrÙ���Ý.��H	��  Þ	Ù��=�U( M ���%Ù��D�=�I� ä �MØ���ßP��Ø8Ù�CP�=�����7� ä �gØ.�J�,Ù��K�3Ý²�MØ��g�#Ý.���;��à��-Ù�Ý.�
 nÙ��,�.Ù�Ý.� ä ���,�MØ��;�2�#Ý.CP�U�=�1�/�+Ù��6�=�.Ý8(

M �/�L�=�#à/Ù��6�=��Ý�� ä �MØ���âP�#Ý.�;�6�#Þd��Ý����]��Ü�� ä �gØ.� ä ����Þ��ÚACK�<�,�1��Û7�gØ.�]���	��Ø@CP�=�-Þ?���	� + ��Þ*Ø�Ù�Ý��=� + �W�=�
�F����à	�.Ý8�=�#ßP��� ä ��� + ��Þ*Ø0� ä �gØ.�	�MØ���� + Ù����V��à/Ù��.Ù��1�/��Ý\ 0�D�gØ.�#Ýg�gØ.�	C����,�6��ÛI�6��ßP�U(*� �V��ß��=�%Ù�Ý.�1�)Ù����]���D�
�=�à��-Ù�ÜP��Ú"ß+Ü��MØ��'Ù�Þ��1�/��Ý²� ä �1���9ßP������Ý����Ú�Ú
�D�U�.�3Ý\�MØ��$�.Ù
Ú
�-Ù��
à��>�U�[�V���>���*�.Ù
Ú
�D��Ý��NØ8�< 0�;CP�;�F(�É)Ýg�F��ì
�*�=��ÝG�� �Ø.�;�>�G�gØ.�G�.Ù
Ú
�-Ù���à��F���L�=���F��*�.Ù
Ú
�D��Ý����=�
�)Ù��]�*�;T��MØ8Ù����/�
 �Ø����F�2�gØ.��= 0���,�e�=���=�6�]��ÝG�����V�6T*Þ?� + ì
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�����(Ù����MØ���Ü + ��CP�\�.Ù
Ú
�-Ù��D�#Ü������1 WÙ��{Ú��8�gØ.�]���	��ØE�MØ���à��>�U�[�V���>�����.Ù
Ú
�D��Ý.��à��;��ì
+ �D�O�
�MØ��$�6�.Ù�Ý8�-à	���,�W� ä Ø���Ù����.Ù
Ú
�-Ù����3Ü������1 WÙ��{Ú��=T��;CP��ÝZÙ��,Ù��#ÝG�V���MØ��$�6� + à��;�.Ù��6���F�B�*�.Ù
Ú
����Ý.�O(�×�Ø��/�
�=�;�,CP�U�.�F�\�=��à�à���� + ��Ý��,ß����gØ��MØ��\�V��Ù���Ý8Ù��6�=��ÝuÙ�Ý8Ú0�=��Ù��1�3ÞI�1� + à��;�.Ù��6���F���=��à/Ù��.Ù��6�=�.Ý8�:ß,Ü�Þ?���<���#ÝG�
�MØ��!Þ���Ý.�1�.Ù��9�,Ù��4Ù�Ý8Ú5Ø.�Ù��6�#Ý8�"à����,�#à�Ø.�;�.Ù��9�,Ù��[(

±AØ���ÝZÞ?� + ßP�#Ý.�ÚX 0���MØ��gØ.�7� äMä ��Þ��O�G� ä Þ?��Ý.CP��Þ��6�=��Ý�ß,Ü@�MØ����gØ.� + �Ù�Ý�H	�� f�#Ý0�MØ���Ù�Û��-Ù��LÚ
�D��ì
��Þ��1�/��Ý�TP�MØ��-�1���9ßP���D��Ý���Ø���Ù����1�.Ù�ÝG� ä �;� + ��Þ*Ø�Ù�Ý��/� + Þ	Ù�ÝTÙ�Þ*Þ?����Ý.�OÙ��2����Ù��V�dQ*�/Ù�������Ù��6��CP�;�3Ü ä �����gØ.�
��ß��=�;�,CP�Ú'ßP��Ø8Ù�CP�/������ ä �MØ��\�=�%Ù���Ý8Ù��6�=�.Ý���Ý��MØ8Ù��#à�ÜPá��;�)Ú@�3Ý��MØ��IC����,�6��Û��1��ßP�U(?É)Ý�à/Ù��,�6�#Þ����)Ù��G�gØ.�
�6���9ßW���D��Ý.��Ø���Ù��W�6�.Ù�Ý8� ä ���/Ù�à�à��Ù��<�.�F�!ßP�I�F����à	�.Ý8�=�#ßP��� ä ���2�gØ.�B�>�U�*�=�.Ý�Þ��=���=���O��gØ.�B�3Ý�������ÝG��µ�µ������
 �Ø.�;�F�2�MØ���=�%Ù���Ý�Ù��1�/��Ý-��Ý��MØ8Ù��3à�Ü �=��à/Ù��.Ù��6�=��Ý7�3Ý�Þ��>�Ù��=�U��Ù��?�gØ.�	H	�< Aà��]���*�F���L�=�U�$Ú��� �Ý7�MØ��$�6��ßP�U(

Ò ��Ü���Ý�Ú"�gØ.�0�F���*�=��Ý&�#Ý& �Ø��3Þ*Ø&�gØ.�5�=�%Ù���Ý�Ù��1�/��Ý���Ý.�gØ�Ù��#à�ÜE�3Ý�Þ��>�Ù��=�U�=T��MØ��0�.Ù
Ú
�)Ù���à��F���L�=���F�
�*�.Ù
Ú
����Ý����#Ý8Ú
��Þ��ÚPß,Ü-�gØ.���V J���,���=�+Ý8��=��ÝG�*�;�	�=� ä á�Þ��D��Ý.�W�F�Oà��;� + ����Ù$�MØ���� + Ù���H���Û�Ú
���F��Þ��6�Úg��à
�MØ��-�.Ù
Ú
�-Ù����6� + à��;�.Ù��6���F���*�.Ù
Ú
����Ý.�O(/×[Ø.�J�=��Ù��
Ý�Ù��1�/��ÝE��Ý.�gØ�Ù��#à�Üv�=��à/Ù��.Ù��6�=��Ý�Ý8�� �=��Ù��,�O�8�O�&Ú
��ìÞ��D�#Ý���T:Ù����6���9ßP������Ý.��Þ?�.Ý8Ú
��Þ��6�=��Ý�ÝG�� f�1�.Ù�ÝG��à	�<�,�O�LØ��Ù��[Ú��� &Ý0�gØ.�7�6� + à����.Ù��1���>�X�*�.Ù
Ú
�D��Ý���Ù�Ý8Ú
�#Ý.�O���gØ.��Þ?���<���;�!Þ���Ý��6�.Ù���H	��  ( M ��Þ����3Ý��²� ä �MØ����=��Ù��
Ý�Ù��1�/��ÝE��Ý.�gØ�Ù��#à�Üv�=��à/Ù��.Ù��6�=��Ý���Þ*Þ����<����CP�;�Ù8Þ?��Ý8�=�-Ú
���.Ù�ßP���7�D��Ý8�*�MØ5� ä �6��ßW��ØG�� 0��CW���1T�Ù����gØ.�B�.Ù
Ú
�)Ù���à��F���L�=���F���*�.Ù
Ú
����Ý��P�=���V� ä á�Þ��D��Ý��P�F���F��ìÚ
��Þ����gØ.��à��]��à���Ý8�=���MÜ ä �����gØ.�;� + Ù��;�6�.Ù�Ý8�-à	���,�¡�F�� nÙ��*Ú��.�MØ��GÞ���Ý��6�F����Ý��6�����gØ.�A�= 0���,��Ø8Ù���Ú
��Þ	Ù�ÜP�Ú
�*�F��Ù��1�3Ü?(
×[Ø.���V��Ù��6�#Þ��1� + à��;�.Ù��6���F�2Ú
� ägä �;�F��Ý�Þ��!ßP�;�6 0�;��Ý@�gØ.�7�#Ý$Ý����KÙ�Ý8ÚX�MØ��\�����1����,Ù�� + Ù�Ü�Þ?��Ý.�1�3Ý����

�F���#Ý$Þ��F��Ù��V���;CP��Ý7ßP��Ü���Ý8Ú��gØ.�B�>�U�*�=��Ý��#ÝJ �Ø��3Þ*Ø0�MØ��!Ø��Ù��PH���Ûg�=�4Ú
���>��Þ��6�Ú �.Ù
Ú
�-Ù����3Ü5�<���1 nÙ��*Ú��L(×�Ø��=�8�=�/Þ	Ù��	�V��Ú�ß,ÜS�MØ��\CP�/��Þ?�<�	�2Ú
�/�L�=�#à/Ù��6�=�.Ýv��Ù�âP�#Ý8�6à��-Ù�Þ��g�#ÝE�MØ���à����,�#à�Ø����9Ü�� ä �MØ��@H	�< 7T��3Ý�ìÞ��>�Ù��=�#Ý8�X�MØ��@�6� + à��;�.Ù��6���F�²� ä �MØ���à����,�#à�Ø.�;�.Ù���H	�� ä Ù��=�1���I�gØ�Ù�ÝE�gØ�Ù��KÙ��G�MØ���Þ���Ý��6�F��(�45� ä ����ì
�MØ��;�IÞ?�����D�#ÝG�E� ä �MØ���Þ���Ý��6�.Ù���H	�< ��=�Ià	�
�L�=�#ßP���@�3Ý��MØ��/��H	�� ��>�U�*� + ��Ø8�< 0�;CP�;�F(�)���ß*´¶��Þ����F�X�gØ.�Ø���Ù����6�.Ù�Ý8� ä ���GÞ?��Ý�Ú
���6�=��ÝAÙ��G�gØ.�\ nÙ��D�	� ä �MØ��@�6��ßP�;T,ß����gØ"�gØ.��Þ���Ý.�1�.Ù��/Ù�Ý�ÚS�MØ��Pà��;�,�3à�Ø��;�.Ù��G�,Ù��ßP��Þ?� + �7 nÙ�� + �;�G�MØ������	��Ø0�MØ��ZÙ�Þ��6�=��Ýv� ä �6���9ßP������Ý.��Ø���Ù����1�.Ù�ÝG��à	���,��Ù�Ý8Ú CW�/��Þ����	�SÚ
�/�L�=�#à/Ù��6�=�.ÝÙ��U�gØ.���V 0�D�,�;CP�;�/��Þ��D�gÜ�Ú
��Þ	Ù�Ü��.��Ý��6������Ý.� ä ��� + �6� + à��;�.Ù��6���F�Ià��]��á��D�U��Ù��>�'Ù�Þ*Ø.���;CP��Ú�(�É)ÝPà��.Ù�Þ��1�3Þ��;T
CP�;�9Ü ä �; ^CK�<�,�1��Û��6��ßP�U�4Ù��F���=�.Ý8�A��Ý8�<�	�
Ø��F��Ù�Þ*Ø��D�;CP�7�MØ��=�[(
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×�ØzÙ�ØzÙ � é��7Ý����,æ,Ü�ß�é$å�ç@é$Þeê,Ý�ëEáGì�í@Ý�ä
� + ���
�;�.�F�;�
	��1���8�g����g��.�;� + 	��K�=����	���	��6�=�����������ý��� + 	������ ����CK�<�,�1���@�1���P�U�K�F�A��.���§��	����1�/���v����?���
�\��	���	������F�$�����	������������ ���>�U�[�V���>�G��	��1�/���	��!�P�;���"�
�;CP���=��������(!#$��$���F�����=�=�=���0������.� + �%�
�;�
 &	��'�8�<�(��	��,�6�)�����*	��,�)+E�W�
���
T,�P���W������F�U�=�����.�=���V����-����������.�ý���G���8�*�)�.�;�;�,���8�/�������	���=�U�[(#0.�7H	�� ������6�;����	����F�g��.�-CK�<�,�1���@�1���P�1�2	��3�P� + ���
�;�D�����4	,�
��Q���	��6�;��+S�	�V���8�X��.�1�?����CP����5
�6�=����	��W�6��������/Q*���U�d�����?� + �����6	��6�=����	���H����*�7�%+��8	 + ���?�[(P)�� + �9	��:�������O����������7�����;���;+²�V����	���	�5
�6�=���<	��F�=	��=�[�>�2	����1���>�?�
T��P����	��@������	��6� + ���
�;�D���)�G�� 0�D�����>�UQ*�����>���§���,��.�;�A�,	��F���§���K�=�6���%+3���G��.�
�6�����W���D���.�W�6��	��8�*�	���,�.���]�������L��	��. �����B\ J������)�J��.�7�1���P��(
×�ØzÙ�ØDC EGFHFH�,æ�I�ã�ê,æ,é$Ü7ägé	å-ç@é$Þeê,Ý�ëEáGì�í Ý�ä
ËJ	��8Q*����5§Ì��D�=�*�@vC����,�6���S�6���P�U�K�	�CW�L�	���6���.�1�
	����ý���\��	��:5/�D�=Q*������	����1�/���M	��������)�,	��1�/���8�[(�±��D��G�����
� + ���]��CP� + ���.�O�������.�=�������ý��� + 	������²������.�&�
�;CP�����;T2��.�N�	���6���.�1�
	��G�=���� + ���6�?���O�O������CP�*�
�)�G��?���<���)�G�=	��[�=�=�=�P	��.���B���N�?���.CP�����6�=���8	����6���@.���/Q������L(?±�����0�������>�?	��=�?�>���;���ý�<� + 	������;Te��.���L�ý���A	����	������?	��=�6T;���/Q*�����Q	����6�=���5�*�@�� + ���.�?���G�V�/�V�6�)�G�\�����2	��*�2	,�
�U�K����C����,�6�����1���P�U�R	��8�S��?	������!�@�	��8�*�;�<��P���?� + � �/�?	��=�)�P����(#0.� + ����8	����/� + �P����)���S����g��	,�
�*	��d�V����	���	��1�/����������� + �	���.���.�O�7���G��.�\���������B�(	������T�
���
5�/���,�)�8� + 	��L�=�U�'8	��(�W�����@���V�6	��P���=�*����N	���UD�V� + ������VW�������6�,�)�§�	�(	��6�=���8(%#$��=�W�)���,��� + 	��6�=���3	����/�� 0������ + �;�,���2	����)�.CW���V�6�=��	��6�=������������I���6���D����+²���������CK�<�,�1���7�1���P���)�@����A�=����	���	��6�=���²��������	����D� + �=�[��5
�F�����U�[(�É/�.�2	��N�?�������D���
�?����8	��.��.�7C����,�6���-�1���P���=�R�2	���	��P�D�X����������CP�*�
���8�A�	�V���/�����=�[���F�����)�@�V����5	���	��6�=���.T(	��8�X�=�9 ����,���+������/���,��.�;�A�
�;CP�;�/��� + �����F(

×�ØDC�ØzÚ Û�Ü7Ý�Þeß�àYX7Ý�F7ã�Þeã�ê,æ,é$Ü
î�ZQ[;\èø°ï�ð�ô>ò�ó�ï�þ�ï�û�ñýô#$��J	����������2	��1�/���²��� + ���
�����]�G����5/�����6�,�	�V�DCP� + ��	��V���>� + �������6���@.���=Q*�����P�F������dËJ	��GQ�����5/Ì����=�*�@
C����,�6���-�1���P�� ������
�L���]�<CW�
�
�7�	�=���/���������ý�<� + 	��6�=���0�>�U��	��^�
���8�AH	�� _��	��6�6�;���8�9 0��������0����7�6���P�;T
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 0�D��.�)�-����$�1���P�G��8	����2	����G���,�P�T�
�;�6�����1���]	��?���	�*5
�6�)�2	��D�)+�T0	��8� ��.�H�8	��6���F������������1�����P�����������-���²����-H	�� @(.#0.�=�K�
	��1�6�;�H	��:�������� ������
�L�P� �����?����5
�=�*�
�;��	��P��+B 0�
�
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fully developed.
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Comparison of Resultant Swirl Distributions

È$åæqç ¤'��è0� ßQËÇÒ	�3� ç ¨��¥Ï�Î*�¤Ó+�	Ï�Ð-�k�,¤	Ó+�$� å �k�,¤XÏ
� å ~�Î��®HÐo~,¤�Ô�Ï
�¥Ï½Ð-¤!~,©Ï²_Ï�ÙµÞvD�ßeá%®���Ï�×$¨��S9�®���¥Ï
� å ~�Î É
®ç � å Î æ ~�Î�¨�Ù���Í��pÔ�Ï
��Ï å Î�� å Ô.�pÏ	¤XÏtÔ å%ç ��~�Ðnò��xòtÉ
è1© Ï�Î5Ô=~ ç �¦� å Ô.�1��Í��¦×^~ ç Î5Ô�Ï
¤Ùy¨YÏ�Ù$�a¤0~�Î<�©Í*��Ñ�Ù$¨�Öå Î5Ô.¤ å Ñ�Ï
¨�§§Ï
¨�¨-�oÌHÍ��pÑ å ¤¥Ñ
¨��3�È¤2�zÚ+¤2�3��zÎ*��²_Ï�ÙHõ��/Ô�Ï
�¥Ï¾Ú0~ å Î��¦�®%Ï�Î�Ô:��Í��=��~,¨ å Ô}¨ å Î*�3� æqå ���¥�©Í*�MÓ+�>�k�(ÔÐ ç Î�Ñ�� å ~�Î����eÌHÍ�� ç Ú�Ú+�a¤iÔ å Ï æ ¤XÏ
©ó��Í�~,§Ë�n��Í��AÓ+�k�>�eÔLÐ ç Î�Ñ
� å ~�ÎjÑ(~,©2Ú_Ï
¤2�eÔ?�'~¥�©Í*�Z¤XÏ
§ Ô�Ï
��Ï�¤'��Ú�Ö¤'�4�;��Î*�>�eÔL×QÙÊ��Í��pÑ å ¤¥Ñ
¨��3��� � ~,�>�<�©Í�Ï
�+�©Í*�)�$�,¤o� å Ñ�Ï
¨�Ï�ã å �®$¨�Ï�×$�a¨%¨��eÔåóÃÌ��a¤o©¢õ,¤'��Ú+¤'�4�;��Î*�'�È�¬Ï
¨ ç �3�1~�Ð¸ �)u · 6 w4O ¸ � ¹ Gÿ g Q g Gi ³ ÿ E¼» H ½ �¼ÌHÍ���¨~,§Ê�a¤_Ô å Ï æ ¤XÏ
© æqå �$�3���©Í*�/Ñ�~,¤o¤'�4��Ú0~�Î5Ô å Î æ �§ å ¤o¨��$�a¨~XÑ å �©ÙÔ å ��>¤ å × ç � å ~�Î����



éDê�ê�ë+ð�ñ C±ì ë í 9�èQÉ

−5.4 −5.2 −5 −4.8 −4.6 −4.4 −4.2 −4 −3.8 −3.6
8.5

9

9.5

10

10.5

11

ln(r)

T
er

m

Raw fit

0.004 0.006 0.008 0.01 0.012 0.014 0.016 0.018 0.02 0.022 0.024
100

150

200

250

300

Radius / m

S
w

irl
 V

el
oc

ity
 / 

m
/s

Comparison of Resultant Swirl Distributions

È$åæqç ¤'��è0� àQËÇÒ	�3� ç ¨��¥Ï�Î*�¤Ó+�	Ï�Ð-�k�,¤	Ó+�$� å �k�,¤XÏ
� å ~�Î��®HÐo~,¤�Ô�Ï
�¥Ï½Ð-¤!~,©Ï²_Ï�ÙµÞvD�ßeá%®���Ï�×$¨��S9�®���¥Ï
� å ~�Î É
®ç � å Î æ Ï
¨%¨iÔ�Ï
�¥Ï ç ÚÄ�'~S�©Í*�8Ñ�Ù$¨ å Î5Ô.¤ å Ñ�Ï
¨	§§Ï
¨%¨��ÌÍ*��Ñ å ¤¥Ñ�¨%�3�1¤2�zÚ+¤2�3��zÎ*�È²_Ï�Ù¬õ%�MÔ�Ï
��Ï�Ú0~ å Î*�'�®iÏ�Î�Ô�©Í*�p��~,¨ å Ô£¨ å Î��3� æqå �$�<��Í���Ó+�k�>�eÔ?Ð ç Î�Ñ�� å ~XÎ����MÌÍ*� ç Ú�Ú+�a¤DÔ å Ï æ ¤XÏ
© ��Í�~,§Ë�¬�©Í*��Ó+�>�>�eÔlÐ ç Î�Ñ�� å ~�ÎÑ(~,©lÚ_Ï
¤'�(Ô¥�'~1�©Í*��¤XÏ
§ Ô�Ï
�¥Ï¬¤2�zÚ+¤'�4�;��Î*�>�eÔ½×�Ùy�©Í*�/Ñ å ¤¥Ñ
¨��3��� � ~,�k�1�©Í�Ï
�4�©Í*�1�$�a¤o� å Ñ�Ï
¨�Ï�ã å �;®,¨�Ï�×$�a¨%¨��(ÔóÃÌ��a¤o©¢õ,¤'��Ú+¤'�4�;��Î*�'�e�HÏ
¨ ç �4�{~�Ð ¸ �)u · 6 w	O ¸ � ¹ Gÿ g Q g Gi ³ ÿ E¼» H ½ �oÌÍ*�¥¨~,§Ê�a¤½Ô å Ï æ ¤XÏ
© æqå ���4�È��Í��Ñ(~,¤o¤2�3��Ú0~�Î�Ô å Î æ �§ å ¤o¨.���,¨~�Ñ å �©Ù§Ô å ��k¤ å × ç � å ~�Î����



éDê�ê�ë+ð�ñ C±ì ë í 9�è�9

−5.4 −5.2 −5 −4.8 −4.6 −4.4 −4.2 −4 −3.8 −3.6
7.5

8

8.5

9

9.5

ln(r)
T

er
m

Raw fit

0.004 0.006 0.008 0.01 0.012 0.014 0.016 0.018 0.02 0.022 0.024
50

100

150

200

Radius / m

S
w

irl
 V

el
oc

ity
 / 

m
/s

Comparison of Resultant Swirl Distributions

È$åæqç ¤'��è0�xîtËÇÒ	�3� ç ¨��¥Ï�Î*�¤Ó+�	Ï�Ð-�k�,¤	Ó+�$� å �k�,¤XÏ
� å ~�Î��®HÐo~,¤�Ô�Ï
�¥Ï½Ð-¤!~,©Ï²_Ï�ÙµÞvD�ßeá%®���Ï�×$¨��S9�®���¥Ï
� å ~�Îhî
®ç � å Î æ Ï
¨%¨iÔ�Ï
�¥Ï ç ÚÄ�'~S�©Í*�8Ñ�Ù$¨ å Î5Ô.¤ å Ñ�Ï
¨	§§Ï
¨%¨��ÌÍ*��Ñ å ¤¥Ñ�¨%�3�1¤2�zÚ+¤2�3��zÎ*�È²_Ï�Ù¬õ%�MÔ�Ï
��Ï�Ú0~ å Î*�'�®iÏ�Î�Ô�©Í*�p��~,¨ å Ô£¨ å Î��3� æqå �$�<��Í���Ó+�k�>�eÔ?Ð ç Î�Ñ�� å ~XÎ����MÌÍ*� ç Ú�Ú+�a¤DÔ å Ï æ ¤XÏ
© ��Í�~,§Ë�¬�©Í*��Ó+�>�>�eÔlÐ ç Î�Ñ�� å ~�ÎÑ(~,©lÚ_Ï
¤'�(Ô¥�'~1�©Í*��¤XÏ
§ Ô�Ï
�¥Ï¬¤2�zÚ+¤'�4�;��Î*�>�eÔ½×�Ùy�©Í*�/Ñ å ¤¥Ñ
¨��3��� � ~,�k�1�©Í�Ï
�4�©Í*�1�$�a¤o� å Ñ�Ï
¨�Ï�ã å �;®,¨�Ï�×$�a¨%¨��(ÔóÃÌ��a¤o©¢õ,¤'��Ú+¤'�4�;��Î*�'�e�HÏ
¨ ç �4�{~�Ð ¸ �)u · 6 w	O ¸ � ¹ Gÿ g Q g Gi ³ ÿ E¼» H«½ �oÌÍ*�¥¨~,§Ê�a¤½Ô å Ï æ ¤XÏ
© æqå ���4�È��Í��Ñ(~,¤o¤2�3��Ú0~�Î�Ô å Î æ �§ å ¤o¨.���,¨~�Ñ å �©Ù§Ô å ��k¤ å × ç � å ~�Î����
©~�Ô.�a¨�¨%�eÔÕ×�Ù���Í��p� å ©2Ú+¨��Ê�zãJÚ+¤'�3��� å ~�Î��¾è0����zÎ�� å Ï
¨�¨�Ù��©Í*�8×È~ ç Î�Ô�Ï
¤Ù�¨�Ï�Ù$�a¤)~�Î���Í���Ñ�Ù$¨ å Î�Ô.¤ å ÑtÏ
¨§§Ï
¨%¨f��ãf�>�zÎ5Ô+�¦Ï
¨�©Ä~4���Ï
¨�¨$�©Í*�1§§Ï�Ù<�'~/��Í��	Ñ���Î*�>¤'�:~XÐ*�©Í*�1� ç ×$�AÍ��a¤'�4�

ÌÍ*�MÎ�~,�$�,¨^©r�a�©Í�~(Ô�~�Ð��4�;� å ©¢Ï
� å Î æ �©Í*�<�$�,¨~�Ñ å ��ÙµÔ å �;�>¤ å × ç � å ~�Î�Ï�Ñ�¤�~4���0��Í��)¤XÏtÔ å�ç �¥~�Ð/Ï/�È~�¤o�k��ã� ç ×��M×HÏ���eÔ£~�Î�¨�ÙÅ~�Î å Î�Ð«~�¤o©®Ï
� å ~�Î3Ð-¤�~,© Ï��;�¥Ï æ Î�Ï
� å ~�Î3Ú+¤2�3��� ç ¤2�DÚ+¤�~�×$� å �	Ï ç ��zÐ ç ¨*©��(Ï�Î��1~�Ð¯ ç+å Ñ�Ø$¨gÙ å Î*�$�4�;� åæ Ï
� å Î æ ��Í��Z±0~,§:�ÌHÍ��a¤2�½Ï
¤'�¬�k§£~�©¢ÏBA2~,¤e¨ å © å �¥Ï
� å ~�Î���� È$å ¤���k¨gÙ<��Í���©��a�©Í�~�Ô«Ï���� ç ©��4�5Ï�Î?Ï�Î�Ï
¨gÙ$� å Ñ¦Ð«~,¤o© Ð«~,¤e��Í���§ å ¤o¨��$�a¨-~�Ñ å ��Ù2Ô å ��k¤ å × ç � å ~�Î��3ôf��Ñ(~�Î5Ô.¨�Ù�®��©Í*�1©��,��Í�~(Ô�Ñ�Ï�Î�Î�~,��Ñ�Ï
¨gÑ ç ¨�Ï
�>�{�$�,¨~�Ñ å ��Ù2Ô å ��>¤ å × ç � å ~�Î��§ å ��Í å Î��©Í*��×^~ ç Î�Ô�Ï
¤ÙP¨YÏ�Ù$�a¤l~XÎ��©Í*�DÑ�Ù�¨ å Î5Ô.¤ å Ñ�Ï
¨+§§Ï
¨%¨��õ0~,�©Í3Ú+¤!~�×$¨��,©�¬Ñ�Ï�Îl×$�]ÏtÔ�Ô.¤2�3���;�(Ô��'~



éDê�ê�ë+ð�ñ C±ì ë í 9�ètç��~,©�����ãf�>�zÎ��¦� é � å �@�3���;��Î*� å Ï
¨4�'~DÏ���� ç ©��DÏ�ÎÕÏ�Î5Ï
¨�Ù$� å ÑJ��ã�Ú+¤2�3��� å ~�Î{Ðo~,¤^�©Í*�)�§ å ¤o¨��$�a¨~XÑ å �©ÙÕÔ å �;�>¤ å Ö× ç � å ~�Î*®t× ç �$�©Í*�AÐ«~�¤o©ö~�Ð���Í5Ï
�*��ã�Ú+¤2�3��� å ~�Î å �Î�~,�*¨ å © å �k�(ÔÊ�¦~/�©Í*�)� å ©2Ú+¨%�AÐ«~,¤o©r®ú{ûýü�þ ÿ ÷ è0�ÊÉ�ç�øç ��eÔ}Í*�a¤2�3�iÜh~,¤'��Ñ�~,©2Ú+¨%�zãP��ã�Ú+¤2�3��� å ~�Î���ÑtÏ�Î3×�� å Î�Ñ(~,¤Ú0~,¤XÏ
�>�eÔ å Î*�'~S�©Í*�<�©Í*�4~,¤Ù�®�Ï�Î5Ôr�©Í å � å �Ï�Î£Ï
¤'�(Ï/§Ë~,¤o�©Í�ÙË~�Ð å Î*�$�4�;� åæ Ï
� å ~�Î��/ÌÍ*�,¤'� å �¾Ï
¨��~�Ú0~,�>�zÎ*� å Ï
¨Ð«~,¤¬�zã��k��Î�Ô å Î æ ��Í��)�>�zÑ�Í�Î å ¯ ç �<�'~Ô.�eÏ
¨.§ å �©Í=�©Í*�/±0~,§ù§ å ��Í å ÎP�©Í*��×^~ ç Î�Ô�Ï
¤Ù<¨YÏ�Ù$�a¤>®t×QÙ<©¢Ï�Ø å Î æ/ç ��)~�Ð*�©Í*�AÑ�~,©�©Ä~�Î*¨gÙ ç ��eÔ«Ï���Ö� ç ©2Ú+� å ~�Î���Í5Ï
�f�©Í*�Z�;�¥Ï
� å Ñ5Ú+¤'�4��� ç ¤'� å ��Ñ(~�Î��;�¥Ï�Î*��Ï�Ñ�¤!~.���3��Í5Ï
�f¨YÏ�Ù$�a¤'��ú æ Ï å Î¥��Í å ��¤2�3¯ ç+å ¤2�3��Ð ç ¤o�©Í*�,¤§Ë~,¤Ø¥ûZ§]Í å ¨%� å Î8Ú+¤ å Î�Ñ å Ú+¨%�AÚ0~4��� å ×�¨%�a®��©Í*�pÔ å Ð�Ó�Ñ ç ¨%� å �3� å Î*�^~,¨��$�(Ô å Î=©r�eÏ�� ç ¤ å Î æ ��Í��y�;�¥Ï æ Î�Ï
� å ~�ÎÚ+¤'�4��� ç ¤'� å ÎP�©Í*�A×^~ ç Î5Ô�Ï
¤Ù<¨�Ï�Ù$�a¤�©¢Ï�Ù<©®Ï�Ø$�1��Í��{¤2�3� ç ¨��'�È�¦~4~ å Î�Ï�Ñ�Ñ ç ¤XÏ
�k�1�¦~¾×$� ç �;��Ð ç ¨�



Þ±Étá¥ü+üò¨Ï�Î�ý��a�a©r�k�,¤¦�0þDÎ���Í��¥��Í��3~,¤ÙË~XÐ+��Í��yÒ	Ï�Î�¯ ç �,ûtÝ å ¨��Ñ�Í3Ñ(~4~�¨ å Î æ �zÐ©Ð-�zÑ��'�0ÿ1�������Ó�'�����o������	�v� 
���	�'�'�2�(���������q�!�2���'�Èÿ��®�ç	� Ú�Ú0����D�ß�û	����î
®����tà�9��Þµ9Qá¥ýLü4ô å ¨%���4�;�>�a¤>®aÒlø����! 
��Ñ��*�a¤>®" �#5Ô¥ü�ÐÅý ç �$��¤ å �4�������l��Ú+�zÑ å Ó�Ñ" 
� å ~%#& �#�Ô'# ç ©r�a¤ å Ñ" 
¨���~�¨ ç Ö� å ~%#=~�Ð( o×$�)#�Ñ��*©* 
¤Øy�§ å ¤o¨ å # æ ¨+ 
© å #! 
¤*±0~,§âÚ+¤!~�×$¨%�a©�-,/.(����"	�µ�!�>�$�"�q�10^��"$�����'®2�
9 ÷ ß�ø�� Ú�Ú0�9�è	�
û�93��9�®4����ètß��Þ çQá ï Ò� �#�¯ ç �3�+è�ãJÚ65�a¤ å �%#�Ñ��4�^� ç ¤+¨+ /Ô75�,�k�%#*�>� æqå ¤8 
�'~ å ¤2�6 
�$�zÑ5Ú+¤�~(Ô ç Ñ�� å ~%#��	� å © ç ¨��9 �#�5�,�3�5Ô�õ ç #
5�%#�Ñ��! �Ú�Ú+�a©��%#*�5Ô�õ: å ¤�Ñ��; ç Ô:�a�_Ô�õ ç #<5�)#�Ñ��; �Ú�Ú+�,©��)#��_Ô�õ: å ¤_Ðv¤!~ å Ô+�>=�.("$�9�q�(�����!?@�3A��!�% �"q����������Ó�B�	������"$�1®tß	� Ú�Ú0�3���
9tà�û	����àtà�®	���tçtç��Þ ßQá¥Ò3Ý å ¨-��Ñ�����C�*� ç �;�)~�Ð*�D�*�1�zãJÚ> �#�� å ~8#Ë~�Ð æ  ���3� å #E �Ñ��%#*�>¤ å Ð ç0æ  
¨(Ó+�,¨�ÔF ��1 �Ñ(~4~�¨ å # æ Ú+¤!~XÖÑ��4�����/GH���1�	�-I�����JK.ML����o�����	�v� 
��@NO�����-�'"$���-���%�¦®4�
è ÷ 9�ø�� Ú0�%��ò
ètÐ�Ðv®)P$�z×$¤ ç  
¤ÙQ���tß�D��Þ àQáMÜ ø R	�,©* �#���Ø�Ù� �#�Ô?ÒåÝùý å �k�>©* �#���S��'�"�(�"�q�QGH���!�'�T.��3A	�q�(�)�U�v�#�eÜ¢Ñ ï ¤8 
§«ÖYÝ å ¨%¨ é #*�>�a¤�Ö
#! 
� å ~%#; 
¨%®@� å ã��$�Ê�eÔ å � å ~8#���Ú0�
93�3���Þvîtá¥üV 
©r�3�@Ð�¨��,¤Ø�ÜW �ã�§P�a¨%¨�XGH���9.(�MAY.ZL7S)�2�"��.²0~%# æ ©[ �#*®��>�)#��$�P�(Ô å � å ~%#�®/�
è3�	����Ú�Ú0��çtç�ètÖ±çtç3���ÞvDtá¥Ò£ý�� å ���¨��a¤\ �#�Ô�Ü ¶ �a¤o¨�© ç �k�>�a¤'�.ú]#! 
¨�Ù^� å �J~XÐ��D�*�1±0~,§^ �#�Ô��%#*�a¤ æ Ù}��zÚ> 
¤8 
� å ~%# å #E �� ç ¤¥Ö× ç ¨��%#*�$�^~,¤o�>�zã*��NV���%���9�q�"�-��."�q�(��=�.("$�_�����`.ML;S)�2�"���3���baÄ�
�'�TG,�>�"�q�cL«�!�>®X�3� Ú�Ú0�3��D�ç�û	���	�
®�����î�ò��ÞµèQáMÜed ç ¤�~4�f �Ø� ��qúDÑ�~ ç �;� å Ñy��>¤'�� 
© å # æ/å #��;§ å ¤o¨ å # æ ±0~,§:�3=�.("$�9�q�(��.ZL10^��"$�Ó�\aÄ�-�����"�$�U�v�¦®JÚ> æ �Ú0�3��ç3�tÐ©Ð-® � ~,�$�a©l×$�a¤T����è�9��Þg�Qá¥Ò¢ø£�4�;�>¨���Ù(��õ å ×$¨ å ~ æ ¤8 �Ú@��ÙE �#5Ô�� ç ¤o����Ù ~XÐ+�$���y�^~,¤o�>�zã�� ç ×$�4�ÈÐ�¤8 �#�Ó+�a¨YÔ � ~,�>�3�h��®4Ð�¤8 �#�ÖÓ+�,¨�Ô?Ðy~,¨�¨%� æ �=~�Ð*ú��a¤�~%#; ç � å Ñ(�®	���tàtß��Þ���òtá ï P1Ð�Ò{~ æ �,¤��@ �#�Ô�iÊÒ?Üj �Ù	���a§:�-k@�2l��:�q�2�!�'�U�2l6GH���!�2��.��3A	�q�(���:�v�!mF.(�Mn^�3���7S)�2�"�oG,�>�"�q�pL��!�'�²0~%# æ ©* �#Sô�Ñ å �)#�� å Ó�Ñq �#�Ôr���zÑ��(# å Ñ" 
¨�®��D� å ¤�ÔS�(Ô å � å ~%#�®/����è�ò��Þ����tá ï d õ> 
��Ñ��*�a¨-~,¤'�Ëÿ]�sNO�	�v�Z.
��"	�O�v�t."�F�U.u0^�%"��Ó��v�A	�q�(���:�v�#�pÐY 
©2×$¤ å Ô æ ��ä]# å �$�a¤�� å �©Ù ¶ ¤'�4���®
����D�ò��Þ��
9Qá¥ýÎü(�4¤ å �k�'~%#��o?@�3A��!�:�v���%0^��"$���qvTA	�q�(�)�U�v�#��òB �# � ~.�;�>¤8 �#�Ô?Ò	� å #(��~�¨�Ô ÷ ä]d)ø�Ðy~4�
²+�¥Ô+� ®X����ètß��Þ���çQáMÜ¿è0��Ñ ç Ô å �,¤¦�
Ðy~8#�Ó@#*�(Ô1�^~,¤o� å Ñ��4� å #¥±0~,§R©* �Ñ�� å #��a¤Ù(�'ÿ]�	�$"q�(�_�	��I����-Jw.ZL0^��"$���1aÄ�������"�$�:�v�¦®
���	� Ú�Ú0�
9�D
ûtà�9�®4����è�D�� 9�ètß



x C x@y CVzr{}| é�ê@~�� 9�ètà
Þ���ßQáMÝ ¶ ï ¤'�,�)#���Ú> �#��}GH���uGH���9.(�MA].ML}�1."�%�3�-�:�2lu0^��"$�Ó���#�ÈÐY 
©2×$¤ å Ô æ �Mär# å �$�,¤�� å ��Ù ¶ ¤2�3���;®(����î
è��Ð\�! �Ú+�k�,¤�9 å #*�>¤!~�Ô ç Ñ��3�%è�Ø�©[ �#P²> �Ù$�a¤��@�a�©Ñ(�Þ���àQáMø ôP²+�,§P�a¨%¨��%#��}úï¤'�a� å �a§ó~�Ð¬Ñ(~%#�Ó@#��eÔr�^~,¤o�>�zãS±0~,§Ë���}Ðy~%#*�>¤8 �Ñ��'~,¤{Ò	��Ú0~,¤o��Ð�Ò¤ÖV��D�D
9�®� ú)ô�ú)®	����D3���Þ���îtábP�Ð\�; �# æ  �#5Ô�ò�dLý]� å ¤¦�H� ç ¤× ç ¨%�)#��4±0~,§wÓ+�,¨�Ô å #P�9 �# æ �)#�� å  
¨�¨�Ù å #(A��zÑ
�k�(ÔP�;§ å ¤o¨�±0~,§Ë� å #� ç ×$�3���"NV���%���9�q�"�-��."�q�(��=�.("$�9�q�(�-.ML;S)�2�"���"�q�u0^�%"��Ó��0^��."J0®4��à ÷ à�ø�� Ú�Ú0�Tçtß�î
ûtçtà�î
®aþ�Ñ��¦~X×��,¤T���3�tß��Þ���Dtá ïùï Ù� 
¤o©* 
�D��Ù���þ�Ú+� å Ñ" 
¨*©r�� �� ç ¤'�,©��)#��¦��~XÐ^©[ ����/Ô.�%#�� å �©Ù å #� �� å-æ ��Ö«��Ú+�a�(Ô.®(Ñ(~%#�Ó@#*�eÔ.®æ  ���3~ ç �@�^~,¤o�>�zã*�fÿ�N-ÿ1ÿ�=�.("$�9�q�(��®�D ÷ ��ò�ø�� Ú�Ú0�%�
ètç�è�û	�
ètßtà�®aþ�Ñ��¦~X×��,¤T����î����Þ��
èQá¥ü ¶ Ý�~,¨�©[ �#� �#�Ô ï ý Üh~.~,¤'�4�#úr#y��ã�Ú+�,¤ å ©r�)#*�9 
¨f�;� ç Ô�Ù=~�Ð4�^~,¤o�>�zã/Ñ��! 
©2×$�a¤�±0~,§:�2G,�>�"�q�9��"�O�v�t."�q�C.MLu�U���eÿ��2aWk4®tÚ> æ �4�0î�ç�9�û�î�ç�î
®,ý)��Ñ��a©l×��,¤}����î3���Þ����QáMÜ ¶ è0��Ñ ç Ô å �,¤k®�ü$õ0~,¤O#���>� å #�®/ �#5Ô � R	�)�(#5Ô.�a¤'��þ�×È��a¤o�� 
� å ~%#��1 �#�Ô�²+ý�úR©��� �� ç ¤'�,©��%#*�'�~�Ð�Ñ(~8#�Ó@#*�(Ô�� ç ¤× ç ¨%�)#��4�^~,¤o�k��ãZ±0~,§:�)=�.�"��_�q�(��.MLh0^��"$���\a°�-�����"�$�:�v�'®3��è ÷ ��ø�� Ú�Ú0��ß3��û�î�ç�®o����è�ò��Þµ9�òtá¥üJÜíõ ç ¤ æ �,¤����«ú ©* 
�D�*�,©* 
� å Ñ" 
¨,©~(Ô.�,¨ å ¨%¨ ç ��k¤8 
� å # æ �D�*�J�D�*�4~,¤Ù:~�Ð�� ç ¤× ç ¨%�)#�Ñ��3��ÿ1�	I
�"���v�'��U�/ÿ{�����%���'�'aÄ�-�����"�$�U�v�¦®JÚ> æ �4�1����D
û3��®����tß�è��Þµ9	�tá¥Ð ø þP�;�,�)#��fÿ)�Dn3�$L%��aÄ�"�g�	�
ÿ{���-��."����."���	��0�A��-� ®���®����	�����Þµ9�9Qá¥Ð ø þP�;�,�)#��oSrA�����.(�1�������"�$�tn��3²+� å Ú@� åæ ®/����9�D��Þµ9tçQáMÝ ôJÑ���¨ å Ñ��*� å # æ �/�H.("��q���(�MA��$��A�����GH���_.(�DA���Ü¢Ñ ï ¤8 
§«ÖYÝ å ¨%¨�õ0~4~�Ø<Ðy~,©lÚ> �#�Ù�®4� å ãf�D�=�(Ô å � å ~%#�®

����î
è���Ú0�
è	���Þµ9tßQá ï Ýùò} 
� å ��9 ����"�/ �# æ �%#*� å  
¨��$�a¨-~�Ñ å ��Ù� �#5Ô=��� 
� å Ñ�Ú+¤'�4��� ç ¤'�pÔ å �;�>¤ å × ç � å ~%#�� å #=�^~,¤o�>�zã�Ñ��! 
©2Ö×$�a¤����(ÿ�N-ÿ1ÿ�=�.("$�9�q�(��®�9tà ÷ è�ø�� Ú�Ú0�%����ç3��û	����ß�ò
®aþ�Ñ��'~�×$�a¤�����è�D��Þµ9tàQá¥úRô � ��A_ tÔ� �#5Ô�ô¥úRú]��©��eÔ+�"P$¨~,§vÓ+�a¨YÔ�Ñ��; 
¤8 �Ñ��>�a¤ å �;� å Ñ��J~�Ð� �#& �ã å ��Ù$©�©r�a�>¤ å ÑZ� ç Ô�Ô.�%#�Ö��ã�Ú> �#�� å ~%#jÚ å Ú+�)±0~�§É§ å �$�£Ô å Ð�Ð-�,¤'�%#*� å # å � å  
¨J�;§ å ¤o¨HÔ å ��k¤ å × ç � å ~%#��uNV���%�!�_�q�"�-�t.3�����%=�.("$�9�q�(�
.ML;S)�2�"�.�"�q�u0^��"$�Ó��0^�t.3J0®	��ç ÷ ß�ø�� Ú�Ú0��ç	��ß�ûtç�9	�
®,ý)�zÑ
�a©2×$�,¤}���3��9��Þµ9�îtá¥ô ï å ¨U�; 
©r® ¶ Ð é �$��Ù�®" �#�Ô�ütÜÉþ�§P�)#��¦ôf�,¨�ÐYÖ å #�Ô ç Ñ��(Ô/±0~,§� �#�Ô����� 
���>¤8 �#���Ð-�a¤ å #w @¤�~,�� 
� å # æ� ç ×$�3�oNV���%���9�q�"�-��."�q�(��=�.("$�9�q�(�-.ML;S)�2�"�.�"�q�u0^��"$����0^�t."J	®	��ß ÷ ��ø�� Ú�Ú0��9�D
ûtç�î
®zÜj 
¤¥Ñ��E���3�tç��Þµ9�Dtá¥þ�d å �¦~8����è�ãJÚ+�a¤ å ©r�)#��� 
¨n�� ç Ô�Ùp~�Ð*� ç ¤× ç ¨��)#��^�;§ å ¤o¨ å # æ ±0~,§ å #E Z��>¤8 åæ �*��Ú å Ú+�4�o=�.("$�9�q�(�
.ML;0^��"$���'aÄ�-�����"�$�U�v�¦®�9�9tà	� Ú�Ú0��ßtßtà�ûtß�D���®	���3�	���Þµ9�èQáMÜ ¶ è0��Ñ ç Ô å �a¤u �#�ÔSü+ü@d1�a¨%¨��,¤¦��ò0~,¤o�>�zãD×$¤2�� �ØHÔ+~,§�#&�$ú �k§Ë~S��� æ �Z�>¤8 �#�� å � å ~%#��	Ð ç ¤o¤2�)#��¶  �Ú+�,¤���çtß�9�®,ú ï ú)Ò	ý�®	����ètç��Þµ93�QáMÜ ¶ è0��Ñ ç Ô å �,¤� �#5Ô�ü�ühd{�,¨�¨��,¤¦�ÊÒ	��Ñ å ¤�Ñ ç ¨+ 
� å ~%# å # �§ å ¤o¨ å # æ ±0~,§��ÈúÑ©* �# å Ð-�3��9 
� å ~%# ~�Ð�^~,¤o�>�zãM×$¤'�4 �Ø¬Ô+~�§�#��o=�.�"��_�q�(�`.ZL��U���Èÿ?���!�'�U�v�"�6NV�q�-�-�U�-"��%�@.ML�ÿ{���Z.3����"	�v�:�v���"�q�Zÿ1�-�v�Z.3����"	�v�:�v�¦®9tç	� Ú�Ú0�3�����
û	����î
®	����ètà��



x C x@y CVzr{}| é�ê@~�� 9�è�î
Þ ç�òtá¥ü�Ý�P� 
¨��,¤} �#5Ô�ô¥²+� å ×È~�� å Ñ����(ý å �;¤ ç Ú+�>�eÔS�;�9 
�>�3�	~�Ð$�^~,¤o�k��ãZ±0~,§^ �#�Ôl�È~�¤o�k��ãp×$¤2�� �ØHÔ+~,§�#��

GH���!?@�3A����:�v�1.ML;0^��"$�����'®a9�ò ÷ è�ø�� Ú�Ú0�)��ç�ètà�û	��ß�ò�ò
®�����D�D��Þ ç	�tá¥ü�Ý�P� 
¨��,¤} �#5Ô�ôZ²+� å ×^~,� å Ñ����.ú]#<��ã�Ú+�,¤ å ©��%#*�9 
¨�©* �Ú�~�Ð$�$��� å #��k�,¤O#; 
¨*�;�>¤ ç Ñ�� ç ¤'�y~�Ð� ��È~�¤¥Ö�>�zãM×$¤'�4 �Ø¬Ô+~�§�#��3=�.("$�9�q�(�-.ML70^��"$�Ó��aÄ�������"�$�:�v�'®fè�î3� Ú0��ç	��çtÐ©Ð-®4����D
è��Þ ç�9Qáb��õ)õ+�)#(A_ 
© å #��V�����3~,¤Ù)~�Ð��$���0�^~,¤o�>�zã�×$¤'�� �ØHÔ+~,§w#AÚ@�*�%#�~,©r�)#�~8#��V=�.("$�9�q�(�_.ML/0^��"$�Ó�>a°�-���3��"�$�U�v�¦®	��ß	� Ú�Ú0��à3�tç�û�î
è�9�®4����î
9��Þ çtçQáMÝïõ£ô*¯ ç+å ¤'�4�1úr#; 
¨�Ù^� å ��~�Ðe�D�*�¥�^~,¤o�k��ã�×$¤'�� �ØHÔ+~,§w#«Ú@�*�%#�~,©r�)#�~8#*®(Ú> 
¤o�>���\ah���_���!�%���"�q�-�������ÿ��2l���J	�"�q�	�%���'aÄ�-�����3����n!®tÚ> æ �3�oç�ò�î
ûtç	�
9�®�����î
9��Þ çtßQá¥õ3ò0~%##*� æ�ç �'�Êúù�^~,¤o�>�zãS§�� å ��k¨%�3�q=�.("$�9�q�(��.ZL]�U���¬ÿ���.("q���-�:�v�(��2."�o�����UAs.ML1ÿ)�1���'�U�v�!®*9�î3� Ú�Ú0�
�
è�û�9�ò
®4���tàtß��Þ çtàQá¥ÒrÐÄÐ\�; �# ç  tÔ+�tè�ãJÚ+�a¤ å ©��%#*�'��Ñ�~%#�Ñ��,¤O# å # æ �D�*���^~,¤o�>�zã/§�� å �;�>¨��4�"=�.("$�_������.ML\�U���+ÿ]��.("q�-�-�U�v�(�
�2."�o�Ó�-�UAu.ZL	ÿ)�1���'�:�v��®�çtà	� Ú�Ú0���tàtç�û3��î�ò
®4����î�ç��Þ ç�îtá¥ÒPÐrÐ\�; �#! ç Ô+�oþ�×^�;�,¤o�h 
� å ~8#��+~�Ð*~4��Ñ å ¨%¨ å  
�'~,¤Ù¥©~�� å ~%# å #pÑ
�a¤o�9 å #=�;§ å ¤o¨ å # æ ±0~�§Ë���O=�.("$�9�q�(�
.ML;0^��"$���'aÄ�-�����"�$�U�v�¦®�9	�3� Ú0��������Ð©Ð-®�����î�à��Þ ç�Dtá¥ÐRúÑü!P$¨��a�©Ñ����a¤'�F,/.(����"��%�"�-��."�q�(��G��-���	�$�% �"q�2�	L�.(�X0È�%"$����vTA	�q�(�)�U�v�6�B�	.(��"$�1�u�(�SôJÚ+¤ å # æ �,¤ô��a¤ å �3� å #PÐy~�©2Ú ç �9 
� å ~%#; 
¨ ¶ ��Ù^� å Ñ(���
ô�Ú+¤ å # æ �a¤�ÖYò+�a¤o¨� æ ®4�;��Ñ(~%#5ÔS�eÔ å � å ~%#*®(���3�	���Þ ç�èQá¥þÑ²£ú]#�Ô.�,¤���~8#��6�����3~,¤2�a� å Ñ" 
¨+��Ð�Ð-��Ñ��0~�ÐÜW �Ñ���# ç ©2×$�,¤6 �#�ÔÊ�>�a©lÚ+�a¤8 
� ç ¤'� æ ¤8 tÔ å �%#*�J~%#Ú+¤ å ©* 
¤Ù& �#�Ô���zÑ�~%#�Ô@ 
¤ÙS±0~,§Ë� å #� ^A��,��Ô.¤ å ���%#��È~�¤o�k��ã@�;�f��Ñ��(# å Ñ" 
¨$Ò	�zÚ0~�¤o�+Ò��eýDÖ��eý)Ò¤Öî�çtÖV��ò���è�®�ä)ú�ÐÄÒ	�3��� 
¤¥Ñ��=²> �×^~,¤8 
�'~,¤Ù�®	����î
9��Þ ç3�QáMÜ ² Ò/~.�;�%#(��§P� åæ ®5ø ô£²+�,§P�a¨%¨��a§w#*®T �#5Ô£ý Ý Ò{~4��� Ðy~%#�Ó@#��eÔ��^~,¤o�>�zãr±0~,§Ë��§ å �D�×^~ ç #5Ô@ 
¤Ù<¨+ �Ù$�a¤ å #*�>�a¤8 �Ñ�� å ~8#����f��Ñ��(# å Ñ" 
¨$Ò	�zÚ0~,¤o�$ú\� � Öoî�ß ÷ ��9�9�D�øgÖ-91ú)ý1ßtç	�
ètßtß�®	����î�ç��Þ ß�òtá¥Ð3ä ² å #�Ô.�,¤��;�>¤!~�©2Ö-²> �# æ �8�����0�D�*¤2�a��ÖTÔ å ©r�)#�� å ~8#; 
¨�Ô å ��k¤ å × ç � å ~8#��	~�Ð4�9 �# æ �)#�� å  
¨��$�a¨~XÑ å �©Ù
 �#5Ô1�'~,�� 
¨gÖ-�>�a©2Ú+�,¤8 
� ç ¤2� å #)�^~,¤o�>�zã¬� ç ×$�4���O=�.("$�9�q�(��.ML/0^��"$���1aÄ�������"�$�:�v�'®Xßtà ÷ ��ø�� Ú�Ú0�O��î3�
û	�
è�D
®
����D3���Þ ß	�tá¥ú�P� 
��¤2�3�o=V�VaÄ�-���	� ®�ß	� Ú�Ú0��ç�î3�
ûtç3��ò
®	����î�à��Þ ß�9Qáb�SÐ��z×$�zÑ å  �#�Ôlú�ÜíþRô�© å �$���qÿ]�q�(�tA������@.ML7Ga"$�'&#"$�������	�H.�"	�q���(�MA��$��A����>�!�,úDÑ" tÔ.�,© å Ñ ¶ ¤'�4���®� �a§�iÈ~�¤Ø�®	����D�ß��Þ ßtçQáMø ¶ ü«~%#*�4�@ �#�Ô/õ�è<²> ç #5Ô.�a¤'�`�C�*�¤Ú+¤'�(Ô å Ñ å � å ~%#�~�Ðf¨� 
© å #; 
¤ å �	 
� å ~8#<§ å �D�� È�>§Ë~�Ö-�4¯ ç  
� å ~%#©Ä~(Ô.�a¨�~�Ð.� ç ¤× ç ¨��%#�Ñ��4�-NO�	�µ�!�9�q�"�v�t."�q�(��=�.("$�_������.MLXS)�'�3�,�"�q�\aÄ���2�>Ga�>�3���pL����k®	��à	� Ú�Ú0��ç�ò3�
ûtç	��ß�®
����D
9��Þ ßtßQábRji�i� �# æ ® ï Ý ¶ ¤ å �3��k©[ �#*®B �#�ÔÕÝ�P£õ0~�Ù^�f �#�� é #��k�,¤O#; 
¨e±0~,§Ï©~(Ô.�,¨�¨ å # æ ~�Ð¬�È~�¤o�k��ã�D�*¤�~,�k�>¨��4���O?0��."�v�'�2���:�2l��(.MLh�U����NV�q�-�-�U�-"��-�t."�X.MLaÄ�������"�$�:�v�(�`k@�2l��:�q�2�!�>��?+�(�_�o,w��=�.�"��_�q�(�_.MLa°�-���3��"�$�U�v�(�ok@�2l��U���2�!�2�:�2lQ�	�o�Ó�-���v�¦®�9�ò�à	� Ú�Ú0��ß�ò�à�ûtß	��ç�®����3�	���



x C x@y CVzr{}| é�ê@~�� 9�è�D
Þ ßtàQáMÜíúR²+�4��Ñ��(� å #��a¤B �#�Ô½øÏÒ{~(Ô å �qÐy~,©lÚ ç �� 
� å ~%#�~�Ðn��>¤!~%# æ ¨gÙ}�§ å ¤o¨ å # æ  �ã å ��Ù�©r©��,�k¤ å Ñ_Ðv¤'�a�A��,�¦���o=�.("$�_�����`.ML��U����ÿ�N-ÿ1ÿ/® ÷ 9�9�ø�� Ú�Ú0�%��D�ß�9�û	��D�ß�D
®�����ètß��Þ ß�îtábd[i�d å ©� �#�ÔpÜ�i�Ð\� ç # æ � � �a§ª�(Ô�Ô�Ù<� å ��Ñ�~4� å ��ÙS©~�Ô.�a¨(Ð«~�¤�Ñ(~,©2Ú ç �9 
� å ~%#Ë~XÐ��§ å ¤o¨ å # æ� ç ¤× ç ¨��)#��$±0~,§Ë���3ÿ�N-ÿ1ÿ�=�.("$�9�q�(� ®,9tà ÷ D�ø�� Ú�Ú0�%��ò
9�ò
û	��ò
9�9�®aü ç ¨gÙ�����è�D��Þ ß�Dtá¥Ò ï Ò' æ ��Ô@ 
¨��4��úDÚ�Ú+¨ å Ñ" �× å ¨ å �©Ù�~�Ð$© å ã å # æ ¨%�)# æ �D�=�D�*�4~,¤Ù)�'~] �� ç ¤× ç ¨%�)#��4�^~,¤o�k��ã=��Ù^��k�,©�

���zÑ��# å Ñ" 
¨ � ~,�k�4�C� � ý�ÖV��ò�à	�
® � ú)ô�ú}�Þ ß�èQá¥ô8ø ú�¤o©2Ó+�,¨�ÔK �#�ÔÊÐÎúùü!P$¨��,��Ñ��*�a¤'�}Ðy~,©2Ú> 
¤ å ��~%# ~XÐ ü O��7 �#�ÔK 
¨ æ ��×�¤8 å ÑZÒ	�zÙ�#�~�¨�Ô+���k¤2�3����©~�Ô.�a¨�oÐ«~�¤0�;§ å ¤o¨ å # æ Ô å Ð©Ð ç ��a¤e±0~,§:�)NV���%���9�q�"�-��."�q�(��=�.("$�9�q�(�ZLV.(�H�}"$�1���'�U�v�(��aÄ�-�g�3.�����U�'0È�%"$�����¦®%�	� Ú�Ú0����è�D
û	��ò�ò���®�����è3���Þ ß3�QáMÜ ü¬ø� 
¤Ó+�a¨�ÔK �#�Ô}õ�²> �ØÈ�+� å © å #; 
¤8 �Ù� �#; ��ÊÐy~,©lÚ ç �� 
� å ~8# ~�ÐÈ¤!~,�9 
� å # æ � ç ¤× ç ¨��%#*�e±0~,§§ å �$�� �#� 
¨ æ �z×$¤8 å Ñ¥Ò	�zÙ�#�~�¨�Ô+�¥�;�>¤'�4���Ç©Ä~(Ô.�a¨-�Ëÿ�N-ÿ{ÿ�=�.("��q�(� ®�9tà ÷ 9�D�ø�� Ú�Ú0�%�tà�D
û3��î�ç�®�ü ç ¨�Ù
����è�D�� ¶ ¤2�3��)#��k�(Ô& ��¬Ú> �Ú+�a¤	è�î�Ö«ò
9	��ßQ 
�+�D�*�¥ú é ú)ú 9tß��D��ú)�a¤�~4��Ú> �Ñ��¥ô�Ñ å �)#�Ñ��3�¬ÜÄ�,�a� å # æ ®Ò	�)#�~,® � ò+®�î�Ö��ZüV �# ç  
¤Ù�����è�î��Þ à�òtá¥úÎý ï ~4�©* �#�®tø Ü ¶+ç #*®�ú�d Ò ç #�Ñ��; 
¨%®fýÎõ�ô�Ú> 
¨YÔ å # æ ®( �#�Ô�Ü ø ~,¨gÐ«�����k� å #��	S)�2�"���"�q�
aÄ�
�'�]Ga�>�3���pL����y�U���	�-�o�%���o"��Ó�"�-�U�3l�0^�t."J{�°úDÑ3 tÔ.�a© å Ñ ¶ ¤2�3���;®+ý��zÚ> 
¤o�>©��)#���~�Ð¤ÜÄ��Ñ��; �# å Ñ" 
¨è@# æ�å #*�,�a¤ å # æ ® é ©2Ú+�,¤ å  
¨�Ðy~,¨�¨%� æ �=~�Ð*ôJÑ å �%#�Ñ��s �#�Ô��f��Ñ��(#�~,¨~ æ Ù
®f²0~%#5Ô+~%#*®(����î����Þ à	�tá é d ç ×^~u �#�Ô6P¥Ð ï ~ ç ¨YÔ å #�� �Sç ©��,¤ å Ñ" 
¨JÑ" 
¨gÑ ç ¨+ 
� å ~%#��	~�Ð4� ç ¤× ç ¨%�)#��n�;§ å ¤o¨ å # æ ±0~,§:�HG,�>�"�q�9��"�O�v�t."�q�C.MLu�U����ÿ]�2aWk���=�.�"��_�q�(�%.ML;0^��"$�����Bk@�2l��:�q�'���'�:�2l(®JÚ> æ �3�oç	��ò
ûtç	��à�®aô��zÚ+�>�a©l×��,¤T����D�à��ú�¨��~¤Ú+¤2�3��)#*�>�eÔs 
���D�*�	ü«~ å #*��P$¨ ç+å Ô+�$Ðy~%#�Ð-�a¤2�)#�Ñ�� ÷ Ðy~,©2× ç �� å ~%#¥ô�Ù$©lÚ0~4� å%ç ©ø%®ðÜh~8#*�>�� 
¨�®ÐY �#! tÔ@ 
®tÜW �Ù���çtÖV��à�®�����D�ß��Þ à�9Qá¥ý è+¨�Ø� å ©�®ðÜÉÒ	� æ�æqå ~,®o �#�Ô/ÒPÐY 
©[ 
¤'�a¤�~4��ô å © ç ¨+ 
� å # æ �>§Ë~	Ô å ©��%#�� å ~%#! 
¨f� ç ¤× ç ¨��)#���±0~,§×�Ù ç � å # æ �D�*� ü O��*©~(Ô.�,¨> �#�ÔÊ�D�*�)�^~,¤o� å Ñ å �©ÙQÖo�;�>¤'�4 
©2Ð ç #�Ñ�� å ~%#3Ð«~,¤o© ç ¨+ 
� å ~%#��]NV���%�!�_�����
�-��."�q�(��=�.("$�_�����$LV.(��}"$���!�'�U�v�(�%aÄ���U�3.����J�:�'0^��"$�Ó���¦®	��ß	� Ú�Ú0����î3�
û3��è�ò
®4���3��9��Þ àtçQá¥ú ý ï ~4�©* �#� �#�Ô�ø Ü ¶+ç #��nÐY 
¨�Ñ ç ¨� 
� å ~%#~�Ð+¤2�zÑ å ¤¥Ñ ç ¨� 
� å # æ ±0~�§Ë���X�f��Ñ��(# å Ñ" 
¨$Ò	�zÚ0~�¤o�Ý��^ô*Í+D�ß�Í.9�®ðÜÄ�zÑ��; �# å Ñ" 
¨zè@# æqå #*�,�a¤ å # æ ý)��Ú> 
¤o�k©r�)#*�>® é ©lÚ+�a¤ å  
¨aÐy~,¨%¨�� æ �,®�²0~8#�Ô+~%#�®�����D�ß��Þ àtßQá é Ý& 
¤8 tÔ@ ���Ðy~�©2Ú ç �9 
� å ~%#Ë~�Ðn��>¤!~%# æ ¨gÙ�Ñ(~,©lÚ+¤'�3��� å ×$¨���¤�~,�� 
� å # æ ±0~,§Ë���)=�.("$�9�q�(��.ML\,/.(����"2�
�%�3�-�t."�q�(��?@�3A����:�v�'®�ç�è	� Ú�Ú0��çtçtà�ûtçtà�î
®	����è�ò��Þ àtàQá¥ú é õ0~,¤ å ��)#�ØÈ~�®QòÎúªô/ �Ðo~%#�~,�
®h �#5ÔÊú é i� �Ø^~,�$¨��,�(�r�C�*�Z��Ð�Ð-��Ñ��0~�Ð æ �3~,©r�a�>¤ å ÑAÚ> 
¤8 
©r�a�©Ö�,¤��y~8#Å�D�*�8Ñ��; 
¤8 �Ñ
�k�,¤ å �� å Ñ(�)~�Ðu �Ñ(~%# å Ñ" 
¨	�^~,¤o�>�zãjÑ(~4~�¨ å # æ�ç # å �'�WNV�2�������q�!�9�2.���0È���(�:�����2�9n(�%�
  ��"$�9�q�(��®h��à ÷ î�ø�� Ú�Ú0�-��è�è�û3�3�tç�®�ý��zÑ��,©2×$�a¤�����î
è��?þ)¤ å-æqå #; 
¨ å #�Ò ç ��� å  �#����.¤8 �#��¨+ 
� å ~%#[ �Ú�ÖÚ+�4 
¤�� å #Pü«~ ç ¤O#! 
¨@~XÐ�è@# æqå #*�a�,¤ å # æ¥¶ ��ÙÈ� å Ñ����Þ à�îtá¥ú é ï ç ¨gÙh 
�,�(� é #*�$�3�� å-æ  
� å ~%#~�Ð�Ñ�~%# å Ñ" 
¨$�È~�¤o�k��ã)� ç ×��4���@NV�2�����-�q���9�2.���0^�t���:�����'�_n(���   ��"$�_����� ®
��ò ÷ ç�ø�� Ú�Ú0��ç�9�î
ûtçtç	�
®H����î�î��qþ�¤ åæqå #! 
¨ å #=Ò ç ��� å  �#����.¤8 �#��¨+ 
� å ~%#& �Ú�Ú+�� 
¤�� å #Sü«~ ç ¤O#! 
¨�~�Ð�è@#�Öæqå #��a�,¤ å # æ/¶ ��Ù^� å Ñ(���



x C x@y CVzr{}| é�ê@~�� 9�è�è
Þ à�Dtábd��; 
¤Ø�úJ� å  
� å ~8# é #��� å � ç �>�3� ò0~�¤o�k��ã3Ú å Ú+��§ å �D��#�~%�3��¨�� å #�¨��a�1û&�! ���Ô å  �Ú@��¤8 æ ©  �#�ÔÑ(~8# å Ñ3 
¨���~,�� �#�ÔlÑ(~�¨�Ôr�%#�Ô+���°ä)ô�ôfÒ ¶  
�>�)#�� �=ç ©l×$�a¤1ô�ä�ÖYßtàtà�9�93���¼ø ¶+é ú�Ñ�Ñ(� � ~4�¥D�àtÖ� à�9�è	��ø Í�à	�
®tÜW �Ù�����D�à��Þ à�èQáMò£ô�ÜW 
¤o�©Ù	#�~,�^��Ø å%å  �#�Ôiò ¶ ú)¨%�zØ^�;�,�a�(� é #*�$�3�� å-æ  
� å ~%#p~�Ð��$���0�^~,¤o�>�zã��D�*�,¤o©* 
¨4�;��Ú> 
¤8 
� å ~%#��Ð�Ð-��Ñ���Ð«~,¤ æ  ��;�4�B �#5ÔS�� �Ú0~,¤����7�2."I������H?@�3A��!�U�v�'�CG������	�$�:�v�(�2?@�3A��!�U�v�¦®49�î ÷ 9�ø�� Ú�Ú0�
9�9tçtç�û�9�9tßtç�®

���tà�D��Þ à3�Qábi�ýÁÒ� å ��Ø å�å  �#5Ô<²jèF� ç #�Ø��,¨� é #*± ç �%#�Ñ��)~�Ð+�^~,¤o�>�zã¥� ç ×��¾Ñ(~%#�Ó æqç ¤8 
� å ~%#� �#�Ô?¨��%# æ �$�£~%#�D�*�8Ú+¤!~�Ñ
�3���Z~�ÐJ�%#*�,¤ æ �a� å Ñ æ  ��/�;��Ú> 
¤8 
� å ~%#���NO�3�����-�q�!�_�3.���0^�t�(�U�����'�9n����   ��"$�9�q�(� ®+9�D ÷ î�ø�� Ú�Ú0�
���
9�è�û	����çtç�®aý)��Ñ��a©l×$�a¤B����D�ß��.þ)¤ åæqå #; 
¨ å #PÒ ç ��� å  �#��`�4¤8 �#��;¨� 
� å ~%#& �Ú�Ú+�� 
¤�� å #Püo~ ç ¤O#; 
¨*~�Ðè@# æ�å #*�,�a¤ å # æ/¶ ��Ù^� å Ñ(���Þvî�òtáMÜÄ�%#*�>�)# å #�� é #��$�3�� å-æ  
� å ~8# ~�Ð��^~,¤o�>�zãS�k�,©2Ú+�a¤8 
� ç ¤'�¥�©Ù�Ú+�DÑ(~,©lÚ+¤'�4����eÔ æ  ��1�;��Ú> 
¤8 
�¦~,¤����
�2."I��Ó�-�?@�3A����:�v�]��G«�-���	�$�:�v�(��?@�3A��!�U�v�¦®à	� Ú�Ú0����ò
9tà�û	��ò�ç�9�®(P$�z×$¤ ç  
¤Ù&����î3�����4¤8 �#��;¨� 
� å ~%# ~�ÐÒ ç ��� å  �#Ë~,¤ åæqå #; 
¨�Þvî3�tá¥õ�õ ¶  
¤ ç ¨���Øh 
¤'���C�*�)�+��~,¤o���È~�¤o�k��ãy� ç ×$�3�/GH���!=�.("$�9�q�(�-.ML1�	�pLa�'��l��!���"�-�t.3�(®�ü ç ¨gÙ� �#�Ô?ú ç0æqç ��
����î3���Þvî
9Qá¥úùÜ ú)¤Ø��! 
¤!~,��®JòR²�õ0~8#�Ô@ 
¤'�%#�Ø^~,®X �#5Ô8ò ¶ i ç �+� å #���ò0~�¤o�k��ã�Ú å Ú+�MÐ«~,¤ æ  ����;��Ú> 
¤8 
�¦~8#��
�! �����~ ç #5ÔS¤8 tÔ å  
�¦~,¤u 
� å #�¨��a�C#�~8�3��¨��MÑ(~%##*�zÑ
� å ~%#&��~%#��¥�¦~S�;��Ú> 
¤8 
� å ~%#jÑ��; 
©l×$�a¤'��ä)ô�ôfÒ¶  
�>�)#��(#�~.�
ô�ä�ÖV��ò�ß�è�9�î�ß�®#þDÑ��'~�×$�a¤�����ètç���ø ¶+é ú�Ñ�Ñ(� � ~s��ètßtÖV��î��	������Í.9�D��Þvî�çQá¥úªü+Ò	�zÙ�#�~�¨�Ô+���/ú�#�~,�>�}~%#��^~,¤o�>�zã<� ç ×��¥±0~,§£���\=�.("$�9�q�(�%.ZL�0^��"$���baÄ�������"�$�:�v�'®h��ß	� Ú0�o�
ètÐ©Ð-®
����î
9��Þvî�ßQá � ø ÝRú)¤o©Ä�;�>¤!~8# æ �9?0���"�q�(�"0È��."J�
	�����1aÄ�'�
�!"$� �!�1�����%���U�1?0� �!���t¡��2�YGa"$�'&#"$�����	��,/.(�)&#"q�-�v�t."���¶ ��ýÁ�D�*�4� å �;®�ý)��Ú> 
¤o�k©r�)#*�+~�Ð�è@# æqå #��a�,¤ å # æ ®tär# å �$�,¤�� å ��Ù�~�Ð*ÐY 
©l×$¤ å Ô æ �a®�ú ç0æ�ç ������3��9��Þvî�àQá¥Ò�ü4ú«Ô.¤ å  �#��XÜ ç ¨�� å Ú0~ å #*�^~�Ú+� å Ñ" 
¨�©��4 �� ç ¤2�a©r�)#*�'�e~�Ðn� å © ç ¨%�� �#��3~ ç ������Ñ��'~,¤�� å # ç #��;�>�� tÔ�Ù±0~,§ Ö; Ç¤'�,� å �a§<�oNV���%�!�_���3�-�t."�q�(��=�.("$�9�q�(�-.ML7S)�2�"���3���'0È�%"$����0È��."J	®�D ÷ 9�ø�� Ú�Ú0�%�
9�D
û	��ßtà�®	����è�î��Þvî�îtábPSý ç ¤���k®�úùÜÄ�,¨�¨ å # æ ®X �#5ÔSü�Ý øj� å �>�a¨� 
§:�!?0�'�:���o�Ó�����'�	�"�q�r?0�>�"�O�-�U�v�1.ML}���
�'�!�M�Vv�.
�������!�@ÿ]�2�����.(���-�-�MA��.úDÑ" tÔ.�,© å Ñ
® � �a§�iÈ~�¤Ø�®	����D�î��Þvî�Dtá ï é �( �Ù$¨~,¤'�¬ý å ��k¤ å × ç � å ~8#~�Ð+�$�a¨-~�Ñ å ��Ù� �#�Ô:�k�,©2Ú+�,¤8 
� ç ¤2�A×$�a�>§P�a�%#«Ñ(~%#�Ñ��)#��k¤ å Ñ{¤�~,�� 
� å # æÑ�Ù$¨ å #�Ô.�,¤����eÚ> æ �	ß3�tßtÐ©Ð«�Þvî
èQá¥ü ¶ Ý� 
¤o�D#*�,�X �#�Ô½èPÒ ï è�Ñ�Ø$�a¤o�'�¼è�ã�Ú+�,¤ å ©��%#*�9 
¨@�� ç Ô�Ù}~�Ð$�D�*���$�a¨-~�Ñ å �©Ù� �#�Ôy�k�,©2Ú+�a¤8 
� ç ¤'�Ô å �;�>¤ å × ç � å ~%# å #� 6� å-æ �£�$�,¨~�Ñ å ��Ùr�^~,¤o�k��ãP�©ÙQÚ+��±0~,§:���f��Ñ��(# å Ñ" 
¨e¤'��Ú0~,¤o�>®QÝS�� 
�h�4¤8 �#���Ð-�a¤
 �#5ÔsP$¨ ç+å Ô�ÜÄ�zÑ��; �# å Ñ(� é #��� å � ç �>�a®(���tà�î��Þvî��Qá¥ü ¶ Ý� 
¤o�D#*�,�k�@ �#�Ô¾èSÒ ï è�Ñ�Ø$�,¤o�¦��è�ãJÚ+�a¤ å ©��)#��� 
¨��� ç Ô�ÙÊ~XÐ4�$���J�$�a¨-~�Ñ å ��Ù� �#�Ôl�k�,©2Ú+�a¤8 
� ç ¤'�Ô å �;�>¤ å × ç � å ~%# å #[ '� åæ ��Ö-�$�a¨~XÑ å �©Ù��^~,¤o�>�zãJÖ-�©ÙQÚ+�¥±0~,§<�FG,�>�"�q�2�"�O�-�t.3���\.ZL]�U���¬ÿ��2aWk4®�Ú> æ �3�Ú�Ú0��D�à	�
û�D�à�è�®�ÜW �Ù����tà�D��



x C x@y CVzr{}| é�ê@~�� 9�è3�
ÞvD�òtáMÝ Ýïõ+¤ ç+ç #��oè�ã�Ú+�,¤ å ©r�)#*�9 
¨ å #����4�;� åæ  
� å ~%#Ä~�Ð+�D�*�Z�%#*�a¤ æ Ùp�;��Ú> 
¤8 
� å ~%# å #��^~,¤o�>�zã�� ç ×$�3���

=�.�"��_�q�(�`.ZL1aÄ�������"�$�:�v�(�Hk@�3l��U�q�'�!�2�:�2lQ���o���-���v�'®	��� ÷ î�ø�� Ú�Ú0��à�î�D
ûtà�è�9�®4����î����ÞvD3�táMÝ��/ �Ø� ��! 
©* ��
ô�� ç Ô å �3��~%#��^~,¤o�k��ã�� ç ×$�4���2�+"$���Ó�-�-�U�7.ML7�U���(=V�2aWk4®�è ÷ ç	��ø�� Ú�Ú0��ßtçtç�ûtçtç�ò
®"����î�à��ÞvD
9QáMÝj�( �Ø� ��; 
©* 1 �#5Ô � ô@~ æ  ��«ôf� ç Ô å �4�^~%#��^~,¤o�k��ãJ� ç ×$�3� ÷ ��zÑ(~8#�Ô1¤2�zÚ0~,¤o�'ø-�8�+"��%�����-�:�;.ML/=V�2aWk4®
�
÷ çtç�ø�� Ú�Ú0�)�
9	�
û	��ç�ò
®4����î�î��ÞvD�çQáMÝ��/ �Ø� ��! 
©* B �#5Ô¾Ý¢i^~�Ø^~4�� 
§E ��+è@#*�,¤ æ Ù:��zÚ> 
¤8 
� å ~%# å #<�^~,¤o�>�zã�� ç ×��4�$§ å �D�� /Ô å �$�,¤ æ �)#��Ñ��! 
©2×$�a¤'�6Ga���"�q�'�"�O�-��."�q�B.MLb�U���	ÿ]�2aWk@�%=�.("$�_�����%.ML}S)�2�"��G,�>�"�q�pL��!�>®;��ò�ç	� Ú�Ú0�H����î
û�9�ò�ç�®�ÜW �Ù
����è	���ÞvD�ßQá¥ü�è�²> �Ù(��ú]#P��ã�Ú+�,¤ å ©r�)#*�9 
¨X �#5Ô& �#; 
¨gÙ$� å Ñ" 
¨^�;� ç Ô�ÙË~�Ð+�^~,¤o�>�zãJÖ-±0~,§ï�>�a©lÚ+�a¤8 
� ç ¤'�:��zÚ> 
¤�Ö
 
� å ~%#l×�Ù � ç Ú+�a¤Ú0~4� å � å ~8# ~�ÐÇ��Ú å ¤8 
¨! �#�Ô� �ã å  
¨*±0~,§Ë�¬Ú> 
¤o�>���YGa���"�q�'�"�O�-��."�q�\.MLb�U���	ÿ��2aWk4®Ú> æ �3�@9�ò
9�û�9	�
9�®,ú ç0æqç �;�����tà3���ÞvD�àQá ¶£é ô��� 
¤�~4�;� å #� �#5ÔjÜ ô é �©Ø å #��}þDÚ+�,¤8 
� å ~%# ~�ÐT /�^~,¤o�>�zãS� ç ×$�p~%#�� å-æ �3Ú+¤2�3��� ç ¤2�}� ç Ú+�a¤�Ö
���� 
�>�eÔ��;�>�� 
©Ä�/G��2���t.���������l��-�-��n��!®X��à ÷ è�ø�� Ú�Ú0��ç	�
ûtçtà�®	����î
è��ÞvD�îtáMÝ£�( �Ø� ��; 
©* 
®tÝ£d] 
§E 
© ç ¤8 
®�ô]d] 
�¦~,®@ �#�Ô8Ý£i^~�Ø^~4�� 
§E �� ¶ �,¤Ð«~,¤o©* �#�Ñ���Ñ��; 
¤8 �Ñ��>�a¤ å �;�©Öå Ñ(�Z~�Ð��%#*�,¤ æ ÙË��zÚ> 
¤8 
� å ~%# å #� <��k�4 
©2Ö«~�Ú+�,¤8 
�k�(ÔÊ�^~,¤o�k��ã=� ç ×$�3�sNV���%�!�_���3�-�t."�q�(�8=�.("$�9�q�(�".ML
k@�2l��:�q�2�!�'�U�2lq���o���-���v�'®/��D3� Ú�Ú0��D�çtà�û�D�ßtß�®4����D����ÞvD�Dtá¥úùø å ¨�¨ å  
©Ä���'�C�*�AÑ�~4~,¨ å # æ ~�Ðe©��,�$�! �#*�¥§ å �D���^~,¤o�k��ã<� ç ×$�4���>=�.("$�9�q�(�%.ML}aÄ�������"�$�:�v�(��k@�2�
l��U���2�!�2�:�2lq���o�����	�v�'®/��ç ÷ î�ø�� Ú�Ú0��ç�î���ûtç�D�à�®4����D3���ÞvD
èQá¥ÒP²�Ðy~,¨�¨ å #��! �#�Ô�ÒPõ)²0~,�$�,¨+ �Ñ��4��è�ãJÚ+�a¤ å ©r�)#��� 
¨4�;� ç Ô�Ù:~�Ð��>§Ë~�ÖYÚ@�! ��;�¤Ú+¤�~�Ú> �#*����ã�Ú> �#5Ô.�eÔ�D�*¤�~ ç0æ �)�D�*��Ò� �#�¯ ç �zÖ±Ý å ¨��Ñ��<� ç ×$�4��G,�>�"�q�'�3�O�-�t."�q�C.ML\�U����ÿ��2aWks��=�.("$�_������.MLXS)�'�3�	G,�>�"�q�pL��!�>®
��ò3�3� Ú�Ú0��ç�ò�ò
ûtç�ò�à�®�ÜW �Ù�����D����ÞvD��QáMò)~,¤o�>�zÑ1Ðy~,¤Ú0~,¤8 
� å ~%#jÑ" 
�9 
¨~ æqç �4�¬Ðy~,©2Ú> �#�Ù=ÐY 
�9 
¨~ æ�ç �,®X��ò3�
9tà)ÐY 
¤o�$�,¤0Ò{~4 tÔ.®.Ð å #�Ñ å #�Ö
#! 
� å ®^þr� å ~]ßtà�9tß�9tÖ��3��D�î
®�ä)ô�ú)®!���3��9�� ä]dªý å ��k¤ å × ç �'~,¤8�¨Ü¢è�è+Ð/Ý ò1þ)ÒC�Hè+Ð�®+õ ç ¤Ðo~,¤+ÔÝ�~ ç ��a®	��àb����~,¤O#*��Ù)²+��ÙÈ�nõ ç � å #*�4��� ¶  
¤Ø�®tø å �D#*�zÙ
®�þDãJÐ«~,¤+Ô.®�þr¤	èÊD ï è0�Þµè�òtá¥Òj�Lõ> 
¨�©r�a¤'� ¶ ¤2�3��� ç ¤2�zÖTÔ.¤ å ���%#ÅÒ� �#�¯ ç ��ÖYÝ å ¨��Ñ��Ä�>�a©lÚ+�a¤8 
� ç ¤'���;��Ú> 
¤8 
� å ~%# å #Ä¨ å ¯ ç+å Ô+���
G,�>�"�q�'�3�O�-�t."�q�!.ZL��U���eÿ]�3ajk���=�.("$�9�q�(��.ZL10^��"$�Ó���}k@�2l��:�q�2�!�'�U�2l(®	����ò3� Ú�Ú0�)��î3�
û	��î�ß�®,ü ç #*�]����è�è��Þµè	�tá¥Ò�d] ����+#*�,¤T �#�Ô�è�d�#�~��a¤O#���Ñ�� å ¨�Ô+�	P�¤ å Ñ�� å ~%#P¨� 
§Ë�1 �#�Ô��%#*�,¤ æ Ù)�>¤8 �#���Ð-�a¤ å #8Ñ å ¤�Ñ ç ¨+ 
¤	±0~,§:�
���zÑ��# å Ñ" 
¨4Ò	�zÚ0~,¤o�P�Ö��^Ò¤Ö-9	����ètÖ � ý�®Xø�¤ åæ ����Ö ¶  
�>�>�a¤���~%#=ú å ¤1P^~,¤¥Ñ
�{õ> ���a®	���tß�è��Þµè�9Qá¥ÐÎý�P ç ¨��'~%#��rÐy~,©�©r�)#��¦�¥~%#£�D�*���È~�¤o�k��ãP� ç ×$�4���	�cL,�'��l��!�>�3�-�:�2l&k@�3l��U�q�'�!�2�:�2l(®�à3�	� Ú0����ètß�®
���tà	���ÞµètçQá ï ø ôJÑ����zÚ+�a¤'�HP$¨~,§ Ú> 
�k�>�a¤O#��1 �#�ÔF 7�*�4 
�$�k¤8 �#���Ð-�,¤^�D�*�4~,¤Ù�Ð«~,¤È�$���{�^~,¤o�>�zãb�*�4 
� å # æ  �#�Ô¤2�zÐ-¤ å-æ �,¤8 
� å # æ � ç ×��4�lÜW ���k�,¤eõ%�¬�$���3� å �®�ä]# å ~%#£Ðy~,¨%¨�� æ �,®+ô�Ñ��*�)#��zÑ��9 tÔ�Ù�®ä)ô�ú)®�i$�� 
¤�ä]#�ÖØ�#�~�§�#��



x C x@y CVzr{}| é�ê@~�� 93��ò
ÞµètßQáMø úÎôJÑ��*�,¨�¨��,¤� �#�Ô ï ÜÌõ+¤!~,§w#��C���tà�D��oNV�q�	�)k@�2l	�3,/���!�]� ®tß3�	� Ú0�3��ò3��çtÐ�Ðv®����tà�D��ÞµètàQá¥þ Ý å #(���3��G,"��2&#"��Ó�-���v�#��Ü¢Ñ ï ¤8 
§]ÖYÝ å ¨�¨+ô��a¤ å �3� å #2Ü°�zÑ��! �# å Ñ3 
¨�è@# æqå #��a�a¤ å # æ ��Ü¢Ñ ï ¤8 
§]ÖÝ å ¨%¨�®*�;��Ñ(~%#�Ô?�(Ô å � å ~%#�®X����D�à�� ¶  æ �3�oß�D�çtÐ©Ð�Ô.�4 
¨4�zãJÚ+¨ å Ñ å �©Ù=§ å �D�=�D�*�ZÒ� �#�¯ ç ��ÖYÝ å ¨��Ñ��«ò0~�¤¥Ö�>�zãb� ç ×$�3�Þµè�îtáMÜÄ�,¤o§ å #Lô å × ç ¨�Ø å #�� är#���k�4 tÔ�Ù�®	� å ��Ñ(~ ç �®/Ñ å ¤�Ñ ç ¨+ 
¤<±0~,§<� ¶  
¤o�/ç	��úDÚ�Ú+¨ å Ñ" 
� å ~8# �'~r�$���Ò� �#�¯ ç �,ûtÝ å ¨��Ñ����È~�¤o�k��ãy� ç ×$�3�o=�.�"��_�q�(�`.ZL10^��"$�Ó�uaÄ�-�����3���U�v�¦®(�
9	� Ú�Ú0�
9�î���û�93�tç�®�����î
9��Þµè�DtáMÜÄ�,¤o§ å #<ô å × ç ¨gØ å #��eä]#��;�>�� tÔ�Ù�®�� å ��Ñ(~ ç �;®JÑ å ¤�Ñ ç ¨+ 
¤È±0~,§:� ¶  
¤o���3���C�*��¨ å #*� å ©2Ú ç ¨-�;�<~�Ð; �#�Öæqç ¨+ 
¤È©~,©r�)#*� ç ©�4=�.("$�_�����`.ML;0^��"$����aÄ�������"�$�:�v�¦®(���3� Ú�Ú0�!93�	�
ûtç�ò
è�®�����î3���Þµè�èQáMÜÄ�,¤o§ å #�ô å × ç ¨�Ø å #���är#���k�4 tÔ�Ù�®$� å ��Ñ(~ ç �®QÑ å ¤¥Ñ ç ¨+ 
¤�±0~,§:� ¶  
¤o�+9���C�*�MÑ�Ù$¨ å #�Ô.�,¤l~�ÐÓ@# å �k�¤8 tÔ å%ç ���4=�.("$�9�q�(�-.ML;0^��"$���ua°�-�����"�$�:�v�'®	�
9	� Ú�Ú0�3��ß�è�û	��à�è�®	����î3���Þµè3�QáMø ô�²+�a§P�,¨�¨%�)#���ú ��~,¨ ç � å ~8#2Ð«~,¤È�$��¤'�a�DÔ å ©r�)#�� å ~%#; 
¨��È~�¤o�k��ãy±0~�§Ë�e§ å �$�£�;�>¤!~%# æ Ñ å ¤�Ñ ç ¨+ �Ö� å ~%#���=�.("$�9�q�(�-.ML10^�%"��Ó�uaÄ�������"�$�:�v�¦®(��ß ÷ ��ø�� Ú0��ß�9�ò�Ð©Ð-®�����î
9��Þg��òtábdLÐy~%���)#��XGH���TGH���_.(�DAr.ML1Nv�9."�U.
���T�q�'���(���"�-�t.3����Ü°Ñ ï ¤8 
§«ÖYÝ å ¨�¨%® � �a§�i^~,¤Ø$®	���tà	���Þg�	�tá¥ú é ï ç ¨gÙh 
�,�(��ò0~,¤o�>�zã�� ç ×$�4�\ �#�ÔS�D�*�/�È~�¤o�k��ã<�zÐ©Ð-�zÑ��'�}�2."I������H?@�3A��!�U�v�'�hG��-���	�$�U�v�(�2?@�3A��!�:�v�'®

��ò ÷ ��ò�ø�� Ú0�)��ßtß	��Ð©Ð-®aú�Ú+¤ å ¨X����î�î��Þg��9Qá¥ü�è�²> �Ù(��ú]#P��ã�Ú+�,¤ å ©r�)#*�9 
¨X �#5Ô& �#; 
¨gÙ$� å Ñ" 
¨^�;� ç Ô�ÙË~�Ð+�^~,¤o�>�zãJÖ-±0~,§ï�>�a©lÚ+�a¤8 
� ç ¤'�:��zÚ> 
¤�Ö
 
� å ~%#l×�Ù � ç Ú+�a¤Ú0~4� å � å ~8# ~�ÐÇ��Ú å ¤8 
¨! �#�Ô� �ã å  
¨*±0~,§Ë�¬Ú> 
¤o�+9��YGa���"�q�'�"�O�-��."�q�\.MLb�U���	ÿ��2aWk4®Ú> æ �3�@9	��ç�û�9�9�9�®,ú ç0æqç �;�����tà3���Þg�tçQáMè�èsd��; 
¨ å ¨	 �#�Ô¾ÝâÜ øÌú}���f �Ð«�
Ðy~�©2Ú ç �>�a¤+©~�Ô.�a¨�¨ å # æ ~�Ð4� ç ¤× ç ¨��%#*��¤'��Ñ å ¤�Ñ ç ¨+ 
� å # æ ±0~,§£�å #P�)# æ�å #*�,�a¤ å # æ  �Ú�Ú+¨ å Ñ" 
� å ~%#���� é #Q?0�Z.3�v�'�'���U�2l��>.ZL��U���\������."�q�uNV���%���9�q�"�-��."�q�(�3,/."��L��!� ���	�v�1."�
�P"����!�2�:�v�(�-aÄ�-�g�3.������:�'�$�(���:�q�(�3�"�q�qGa"$�2&�"$�Ó�-���H0^�t."J/¥	�3�-�$�:�v�'®/����è	���Þg�tßQáMø ï ô��¦~%#��Q �#�Ô���ú ²0~,�$�3�@ú]#S�zãJÚ+�a¤ å ©��%#*�9 
¨n�;� ç Ô�Ù�~�Ð+�$���AÝ å ¨��Ñ���� ç ×$�Y �#�Ô å �¦�¬Ú0~4��Ö� å ×$¨��� �Ú�Ú+¨ å Ñ" 
� å ~8#Å�'~ å ��~,�¦~XÚ+� ��zÚ> 
¤8 
� å ~%#��F���zÑ��(# å Ñ" 
¨+Ò	�zÚ0~,¤o�Èþ)Ò � ²�Öv9�è�9�®*þ� �Ø�Ò å Ô æ ��  
� å ~%#; 
¨$²> �×^~,¤8 
�'~,¤Ù�®	���tà�ò��Þg�tàQábd è+¨��a¤\ �#�Ô�Ü Ý ~�Ñ����.ý� ��@�$�a¤_�; 
¨%�$#S�$�a¤���Ñ�� å �eÔ.�)#��a¤ æ  ��� ç #�ÔjÔ å �1�>¤'�)## ç # æ �È~8# æ  ���Öæ �a© å ��Ñ��*�%# å #P� å #*�,©í§ å ¤×$�,¨�¤!~8�*¤'�   �����"�-"$� L�®3î3 ÷ 9tà�øµ®����tà	���Þg��îtá ¶ ôSõ> �Ø$�a¤6 �#5Ô]ø ÒLÒ/~��$��Øh 
©lÚ0� é #����4�;� åæ  
� å ~%# ~8#��D�*�¥Ò� �#�¯ ç �zÖYÝ å ¨-��Ñ��£�È~�¤o�k��ã=� ç ×$�3�
���zÑ��# å Ñ" 
¨4Ò	�zÚ0~,¤o��þ)Ò � ²�ÖV��î�à3��®�þ� �Ø<Ò å Ô æ � �  
� å ~%#; 
¨$²> �×^~,¤8 
�'~,¤Ù�®	���tàtß��Þg��Dtá � ô��*~,¤�~�Ñ��*�4��# å Ø^~,�W �#5Ô�R1�Äú¦d?~,�� 
¨-� è�ã�Ú+�,¤ å ©r�)#*�9 
¨��� ç Ô�Ù ~�Ð¬�$���P�eÔ�Ô�Ù��zÐ©Ð-�zÑ
� å #�©* 
¨%¨�ÖTÔ å  
©��a�>�a¤	� ç ×$�3���o�)�("����	�3v�.�n(�:�3�A��2�9���4�2�3n�.��tA`¥3§1�����]�%G��_n��	�2.(� ® ÷ ç�ø�� Ú0��î�ò�çtÐ©Ð-®o���tà�è��Þg��èQá¥Ð ä ² å #5Ô.�a¤���k¤�~,©2Ö-²> �# æ � ï  �����zÚ> 
¤8 
� å ~%# å #p�D�*�¥Ò� �#�¯ ç �,ûtÝ å ¨��Ñ����^~,¤o�>�zã�� ç ×$�3�1NV���%�!�M�
�q�"�-��."�q�(��=�.("$�_�����`.ML>S)�'�3���"�q�uaÄ�
�'�TG,�>�"�q�cL«�!�>®nD3� Ú�Ú0�������tà�û	�
9�ò�î
®�����î�ß��



x C x@y CVzr{}| é�ê@~�� 93�	�
Þg�3�Qá¥üJÜW 
¤��+�; 
¨�¨-��è�Ð�Ðv�zÑ���~�Ð*~�Ú+�,¤8 
� å # æ Ñ(~8#�Ô å � å ~8#��®zÚ@��Ù^� å Ñ" 
¨4� å ���6 �#5Ô1± ç+å Ô½Ñ��! 
¤8 �Ñ��k�,¤ å �� å Ñ(�e~%#�D�*� æ  ��¬�;��Ú> 
¤8 
� å ~%#jÚ+�a¤Ð«~,¤o©[ �#�Ñ��)~�Ð> Ç² å #5Ô.�a¤���k¤�~,©�û�²> �# æ �^~,¤o�>�zã)� ç ×$�3�@NV���%�!�_���3�-�t."�q�(�

=�.�"��_�q�(�`.ZL1S��'�"�(�"�q�Ya°���'�TG,�>�"�q�pL��!�>®49�ò3� Ú�Ú0�
9�9�D
û�9tç	�
®4����D�D��Þ���ò�òtá/Ò¨PpôJÑ���¨��)#�Ø$�a¤'�3Ü°�a�D��~(Ô}Ð«~,¤)�;��Ú> 
¤8 
� å # æ?å ��~,�'~�Ú+�3���Õä)ô�ú ¶  
�k�%#*� ¶ Ð\�JÍ�ä)ô*D
è�Í+ò�ò�ò�ò�ß�®üV �# ç  
¤Ù�����è�ò��/ú�Ú�Ú+¨ å Ñ" 
� å ~%#3Ó+¨��(Ô��oà)ü ç #��w����D
è�� é #��k�,¤O#; 
� å ~%#! 
¨ ¶+ç ×�¨ å Ñ" 
� å ~8# �=ç ©l×��,¤øRþÎè�ò�Í+ò�ò�ò3��ò��Þ���ò3�tá/ü�ü(d1�zÙ$�3����è�ã�Ú+�,¤ å ©r�)#*�9 
¨n�� ç Ô�Ùp~XÐ+±0~,§© �#5Ô<�%#*�,¤ æ Ù}��zÚ> 
¤8 
� å ~%# å #S�È~�¤o�k��ã)� ç ×��4�@§ å �D�
 �Ú�Ú+¨ å Ñ" 
� å ~%#��e�'~ æ  ���3~ ç �oÓ0��� å ~%#Q���� 
� å # æ �3=�.("$�9�q�(��.ZL��U���+ÿ)�1���'�U�v�"�'�1."��n��-��2."�o�����UA(®zç	�3� Ú0�
�
9�ò�ßtÐ©Ð-®�����î3���Þ���ò
9Qá/ü+²Fd1�a¤o¤'��×$¤!~�Ñ�Ø� �#5ÔSÒ¢ò ÜÄ� æ ��¤8 �×�¨� å #��ò0~,¤o�>�zã�Ñ(~%#*�9 å #�©��%#*�Ð«~,¤��D�*� æ  ��;�4~ ç �Ó0��� å ~%#¤�~�Ñ�Ø$�a�'�o=�.("$�9�q�(�-.ML�ÿ{����.�ª«�q���"�v���	�o�Ó�-���v�¦®�9�è	� Ú�Ú0��D3��ò
û�D
9tß�®	����î3���Þ���ò�çQá¾ÜÌ²PÒ{~4�;�%#(��§P� åæ ®zø ôZ²+�a§P�,¨�¨%§�#*®	 �#5Ô�ü$²�d1�a¤o¤2�z×$¤!~XÑ�Ø^�%P$�� �� å × å ¨ å �©Ù ~�Ð$� ç ¤× ç ¨��)#��$�È~�¤¥Ö�>�zã�Ñ(~%#��� å #*©��%#*� å #)�D�*� æ  ���3~ ç ��Ó0��� å ~%#<¤!~XÑ�Ø$�a�'�-=�.�"��_�q�(��.ML7�U���*ÿ)�1���'�U�v�"�}�>.3��n��-���2."�o�����UA(®ç	�3� Ú0�
93��9tÐ©Ð-®%��î3���Þ���ò�ßQá¾è�Ò ï è�Ñ�Ø$�,¤o�¦��è@#��a¤ æ Ùp��zÚ> 
¤8 
� å ~8# å #P± ç+å Ôr�;�>¤'�4 
©���	NV���%���9�q�"�-��."�q�(�o,/.(���)"��$�:�v�"�v�t."�q�0�:�
S��'�"�(�"�q�uaÄ���2�'G,�>�"�q�pL��!�>®X��ç�®�����è�î��Þ���ò�àQá/úÏü�Ò0��Ù�#�~,¨YÔ+��� þ]#Î�)#*�,¤ æ ÙÁ�;��Ú> 
¤8 
� å ~%#ù×�Ù¬ 
�,¤!~(Ô�Ù�#! 
© å ÑlÚ+¤!~�Ñ
�3���;�4��� =�.("$�_�����h.MLÿ1�!��.�ª`�2���"�v���	�o�Ó�-���v�'�'®f9�è�®tÜj 
¤¥Ñ��&����î3���Þ���ò�îtá'd ç ¤!~4�� �Ø� 
® ï �,¤o�$��® ï ¤8 ��; 
©r® ï ~.~(Ô.©* �#�®�ô ç #5Ô@ 
¤8 
©�®#Ò å #*�,¤k®3d ç ¤!~�Ô@ 
®� �#�Ô½Ý& �#�Ø$�zÙ(�Xè@#�Ö�,¤ æ Ù}��zÚ> 
¤8 
� å ~%# å #E ¬�^~,¤o�>�zãP�;�>¤'�,�a�'�o=�.("$�9�q�(�-.ML;0^��"$���ua°�-�����"�$�:�v�'®/��D
è	� Ú�Ú0�3�
û�93��®�����è�D��Þ���ò�Dtá/ýRü�Ü ç ¨%¨+ �#& �#�ÔrjÎÐ\�*�%#��qúDÑ(~ ç �;� å Ñ\���� 
� å # æ ~�Ð$�$���	Ñ��*¤!~�©~4��Ú@�*�,¤'�Y �#�Ô½Ñ(~4~�¨(Ñ(~,¤�~%#; å #<�$���\PQÖo�;�9 
¤+ú)¨gÚ@�; �Ö-ÐY �# å ��ÖYÜ å #�~,¤ å � ÷ ¶ ¤!~�Ñ�ÙÈ~8#�ø-��ÿ1�-�v�Z.
�3�3A��!�:�v����=�.("$�9�q�(��®Xßtçtà ÷ ��ø�� Ú�Ú0��ßtçtà�ûßtß�è�®4���3�tß��Þ���ò
èQá'dÄô��>�zÚ@�; �#�®aô¥² å #�®zÜÌý ç ¤���k®`PDÝ ç  �# æ ®4 �#�Ô�ýRô��)���a¤'�,ú � å © å ¨+ 
¤ å �©ÙS¤'�a¨� 
� å ~%#8Ð«~,¤e�)#*�,¤ æ Ù��zÚ> 
¤8 
� å ~%# å #� È�^~,¤o�>�zãZ� ç ×$�3��NV���%�!�_�q�"�-�t.3�����O=�.("$�9�q�(��.MLhS)�2�"�,�"�q�\aÄ�
�'�>Ga���"�q�cL«�!�k®�9�D ÷ î�ø�� Ú�Ú0�
�	���
û3��9�ò
®4����ètß��Þ���ò��Qá/Òlø£�3��k¨%�zÙ(�qþDÚ+� å © ç ©æÔ.�3� åæ #p~�Ð� È�^~,¤o�>�zãZ� ç ×$�¦Ð«~,¤> �Ñ��*� å � å # æ ¨+ 
¤ æ ���>�a©lÚ+�a¤8 
� ç ¤'�AÔ.¤!~�Ú¤8 
� å ~4���3Ð�¤8 �#�Ó+�a¨YÔ � ~,�>�3�%ç�ò
®�Ð�¤8 �#�Ó+�,¨�Ô?Ðy~,¨�¨%� æ �=~�Ð*ú��a¤�~%#; ç � å Ñ(�®	���tàtà��Þ�����òtábdªô��k��Ú@�; �#*®+ôÊ² å #*®Ü ý ç ¤��;�>®@P2Ý ç  �# æ ®> �#5Ôrýïôf�%�*�,¤¦�ú]# å #*�$�3�� å-æ  
� å ~%#Á~�Ð	�)#*�,¤ æ Ù��zÚ> 
¤8 
� å ~%# å #� È�^~,¤o�>�zãZ� ç ×$�3��NV���%�!�_�q�"�-�t.3�����O=�.("$�9�q�(��.MLhS)�2�"�,�"�q�\aÄ�
�'�>Ga���"�q�cL«�!�k®�9�î ÷ ç�ø�� Ú�Ú0�çtß	�
ûtç�è�è�®,ü ç #*�]����ètç��Þ������tá¥Ò ø£�3��>¨��zÙ��jò)~,¤o�>�zãS� ç ×$�DÚ+�,¤Ð«~,¤o©[ �#�Ñ��«Ô@ 
�� <�+�*�,�a�'���ÊÐ�¤8 �#�Ó+�a¨�Ô � ~,�>�3�/î�D
®�Ð�¤8 �#�Ó+�a¨YÔÐy~,¨%¨�� æ �<~�Ð*ú��a¤!~8#; ç � å Ñ(�®/���tà�D��



x C x@y CVzr{}| é�ê@~�� 93��9
Þ����
9Qá¥úªü�ø� 
¨�Ø$�,¤¦�}�C�*�¥Ò� �#�¯ ç �aûtÝ å ¨-��Ñ��r�zÐ©Ð-�zÑ
�;�@ú Ô.�a©Ä~%#���>¤8 
� å ~%#£©~(Ô.�,¨� ¶ ¤!~oA��zÑ��+Ò	��Ú0~,¤o�k®è@# æ�å #*�,�a¤ å # æ �e¤ å Ú0~4� ¶  
¤o� é-é ®,ÐY 
©2×$¤ å Ô æ �/ä]# å �$�a¤�� å �©ÙDè@# æqå #*�,�a¤ å # æ ý)��Ú> 
¤o�k©r�)#��k®o����è�è��Þ�����çQábi ô@~%# å  �#�Ô?ø ü1�C��~,©lÚ0��~%#��°þDÚ+� å ©[ 
¨iÔ.�3� åæ # ~�Ð	�$���=Ò� �#�¯ ç �,ûtÝ å ¨��Ñ��Ä�^~,¤o�>�zãP� ç ×$�3�

G,�>�"�q�'�3�O�-�t."�q�1.ML��U���eÿ��2aWkF��=�.("$�_�����`.ML;S)�2�"�@Ga���"�q�cL«�!�k®�Ú> æ �4�oç	��D
ûtç	��D
®zÜW �Ù�����D�à��Þ�����ßQáMè�þ)§P�,¤� �#5Ô�ÒRÐ ¶  �#�Ø�� ç ¤��;�'�*GH����aÄ�2���!"$� �!���-���C.ZL/ÿ?�%� ®7."J{� ¶ �,¤ æ  
©~8# ¶ ¤'�3���®�Ó�Ð-�D��(Ô å � å ~%#�®/����D�D��Þ�����àQá¥Ò�ý õ+�)#��eÔ å Ñ��¦��0^"��q���(�1�����%�(���C.MLuG«�!�����!�>�3�-"$�`�_¥�?0�`�2�'��"�� ���"�q�b0^�t."JEaÄ�'�
�!"$� �!�1������ø å ¨���Ù�®
����î����Þ�����îtáMÝ ø ²+� å Ú+©* �##< �#5Ôrú Ò/~.����ØÈ~.��k+�����1�-���%��.ML�¯	�
��vTA	�����)�:�v�!� ï  
¨�Ñ å �Jú��a¤!~8#; ç � å Ñ" 
¨ô��a¤ å �3����ø å ¨%�zÙ�®�ÐY 
¨ å Ð«~,¤O# å  é #��� å � å%ç �k�=~�Ð@���zÑ��(#�~�¨~ æ Ù�®	���tà�D��Þ�����DtáMòB �#PýDÙ�Ø$�3�3?+�!�_�-"$�'&¦�"�-��."�'aÄ�-�g�3.������:�'0^�%"��Ó�uaÄ�������"�$�:�v�#� ¶  
¤8 �×^~,¨ å Ñ ¶ ¤'�4�����Þ����
èQá � ï Ü¢Ñ�ý ç Ð©Ó+�3�.Ò	�4��~%#! �#�Ñ�� å #P�D�*�1Ò� �#�¯ ç �zÖYÝ å ¨-��Ñ��p�^~,¤o�>�zã¥� ç ×$�3��Ú> æ �3�1�
ûtß��Þ������Qábd1ø ú)¤o�D� ç ¤'�'�2.("��q�	�+"$���������!�3�p°3�p�(�09�9�ò�ß�®(øj�*�,�a¨��,¤	ôf�'� ®4d] 
¨+ 
©[ ���~4~,®(Ü é ß3��ò�ò3�
®Jä}� ô*� ú)®ÜW �Ù����3�tç��Þ��
9�òtá ï  �×$�a¨" �#5Ô1Ò{~�×$�a¤o�'���`�$��l	�������$�"�q�1�È�U�q�'�(���2A��-�%���1�'®�Ú> æ �3�Jç�9�D
ûtç�9�è��Bü«~%�(#Mø å ¨���Ùq �#�Ô�ô@~%#��;®é #�Ñ(� ®���zÑ(~8#�Ô?�eÔ å � å ~%#*®X����è�ò��Þ��
9	�tá¾ø Ý ¶ ¤'�3���®�ô�ú���� ç Ø^~,¨-��Ø�Ù�®�ø å ¨�¨ å  
©ïú ò+�a�>�>�a¤o¨ å # æ ®o �#�Ô/õ ¶ P�¨� �#(#��a¤Ù(�O�}"$�1���'�:�v���O�	���o���3��Ó�'���U�}0	.��9�-���"����GH���+ÿ?�_�`.ZLB���o�����	�v� 
��@,@.��1��"��-�:�2l(®�Ú> æ �3�eß3�tß�ûtß3�tà��
ÐY 
©2×$¤ å Ô æ �¦är# å ���,¤�� å ��Ù¶ ¤2�3���;®���zÑ(~8#�Ô?�eÔ å � å ~%#*®(���3��9��Þ��
9�9Qá/ôMò ¶  
�9 �#�Ø� 
¤'�o�}"$�1���'�U�v�(�`S��'�"�@G,�>�"�q�pL��!�@�"�q�u0^�%"��Ó�u0^�t."J{��ÝS�a© å ��Ú@���a¤2�a®	����è�ò��Þ��
9tçQá/õ8èP²> ç #�Ô.�,¤k®�ÐåÝ ¶ ¤ å Ô�Ô å #*®	 �#�Ôyõ é ô��; 
¤o©* ��2�C�*��Ñ" 
¨�Ñ ç ¨� 
� å ~%#Ë~�Ð$� ç ¤× ç ¨��)#���×È~ ç #�Ô@ 
¤Ù¨� �Ù��,¤���~%#p��Ú å ## å # æ  �#�Ô½Ñ ç ¤o�$�eÔS� ç ¤ÐO �Ñ��3����Ga�>�3���2�"�O�-��."�q��.ML\�g���+ÿ��2aWk���=�.�"��_�q�(��.MLh0^��"$�����
k@�2l��:�q�2�!�'�U�2l(®tÚ> æ �4�@9tç	�
û�9tç3��®zÜW 
¤�Ñ�������D�D��Þ��
9tßQá¾ø Ý ¶ ¤'�4���®$ôPú±�f� ç ØÈ~�¨��ØQÙ
®�ø �3ò+�a�>�>�a¤o¨ å # æ ®; �#5Ô�õ ¶ P$¨� �#(#*�,¤Ù(�q�P"$�1�!�2�:�v�(�"�	�-�o�����Ó�'��U�s0�.(�_�-�>�3�&�\GH����ÿ)�9�/.ML]���o�Ó�-���-� 
���,@.��1��"��-�:�2l��ÊÐY 
©l×�¤ å Ô æ �Dä]# å �$�a¤�� å �©Ù ¶ ¤2�3���;®��;��Ñ(~%#5Ô�(Ô å � å ~%#�®/���3��9���Ú0�
ètà3���Þ��
9tàQá¾Ý ôJÑ��*¨ å Ñ���� å # æ ���H.�"	�q���(�MA��$��A��!��GH���9.��DA��®Ü¢Ñ ï ¤8 
§«ÖYÝ å ¨%¨^õ0~4~XØ£Ðy~,©2Ú> �#�Ù�®Ç� å ã��D�Å�(Ô å Ö� å ~%#�®o����î
è��
Ð\�; �Ú+�>�a¤(¤1¤£Ô.�� 
¨-�$§ å �D�)� ç ¤× ç ¨%�)#��f±0~,§Î�D�*¤!~ ç0æ �P�;©Ä~4~,�D�DÚ å Ú+�3�®H �#5Ô�Ô.�a�9 å ¨�Så Ø ç ¤8 tÔ+��eõ��n¤'�4� ç ¨%�¦���Þ��
9�îtá/Ò ï ý�� å ���¨��a¤'� úr#; 
¨�Ù^� å ��~�Ð¦Ð ç ¨%¨�ÙµÔ.�,���,¨~�Ú+�(Ô � ç ¤× ç ¨��%#*�1�*�4 
�	�k¤8 �#���Ð-�,¤Y 
�	¨~,§ Ú+��Ñ�¨��,�
# ç ©2×$�a¤�� å #h�©~4~,�D�L� ç ×$�4��§ å �D�< �Ú�Ú+¨ å Ñ" 
� å ~%#��¥�'~Ê¨ å ¯ ç+å Ô�©r�a�9 
¨�����f��Ñ��(# å Ñ" 
¨	Ò	�zÚ0~�¤o�� ú)Ð�úÎÒ¤Ü è�à�93PÈò�ç�® � ú)Ð�ú�®	���tà�9��Þ��
9�Dtá'P<ôJÑ�� ç ¨%�$�tÖ ï ¤ ç #�~,§:�o0�.(���-���	��¯	��&��Ó�-�%�hNV�2l��-�$�����9J	®	��D ÷ î�à�ø%®o���tà	���



x C x@y CVzr{}| é�ê@~�� 93�tç
Þ��
9�èQá/úÎõ+��A_ �#��/,/."��I
�-�O�-��."�bS��'�"�Ga���"�q�cL����¦��üo~%�(#«ø å ¨���Ù� �#5Ô�ô*~%#��®�Ó+¤���$�eÔ å � å ~%#*®X����ètß��Þ��
93�Qá/õ�ú]��¨�×^~,¤O#*®$ü¤ä�d1�a¨%¨��,¤k®+Ò ôf�9 ç Ô.�k® ï �4¤2� å �$��®! �#�Ô}èÅÒ	�z×����)#��}² å © å �'�¥~�Ð	�k�,©2Ú+�a¤8 
� ç ¤'���zÚ> 
¤8 
� å ~%# å #* 1�^~,¤o�>�zã<� ç ×$�3�B=�.("$�_�����3.ZL\?@�3A����:�v�_¥hvr�#ÿ1�������Ó�'�r?@�3A��!�:�v�'®$9�D3� Ú�Ú0��ß�è�ò
ûtß�è�è�®

���3�tß��Þ���ç�òtá/úÎü*õ ç ¨%¨� ¶ ¤ å �h 
�>�AÑ(~�©�© ç # å Ñ" 
� å ~8#���õ � P$²pÒ å �;¨%�zÙ�®(ärd?�Þ���ç	�tá/õjò0~%##*� æqç �'��ò0~,¤o�>�zã)�D�*�,¤o©~,©r�a�>�a¤5Ðo~,¤�©��4 �� ç ¤ å # æ �>¤ ç �� å ¤	�k�,©2Ú+�a¤8 
� ç ¤'�Y �#5Ô?�k¤ ç �] å ¤��Ú+�a�(Ô+� å #Ê± åæ �*�'���	��I����-JE.ML��	�o�Ó�-���-� 
��/NV�q�-�v�'"$�1���	�µ�¦®��
9	�3� Ú�Ú0�3��ç�î
û	��ß	�
®����tà�ò��Þ���ç�9Qá'�Sü$õ+¤ ç #�~4�q²> �×^~,¤8 
�'~,¤ÙQ �Ú�Ú+¨ å Ñ3 
� å ~%#��¬~�Ð$�$�����È~�¤o�k��ãZ� ç ×$�4�H,@�"�q�������"�T=�.("$�9�q�(��.ZL\,@�����)�U�v�(�
k.��"��v�"�-��."��®3î�ß	� Ú�Ú0����è�D
û3��è�è�®	����è�D��Þ���çtçQá'dR²> �#5Ô.�zÑ�Ø$�a¤'�/úª�k§£~=��� æ �¥¤'��Ð-¤ åæ �,¤8 
� å ~%#� �#�Ô]Ú0~,§P�,¤¤Ú+¤!~(Ô ç Ñ å # æ  
¤o¤8 �# æ �,©��)#���Ñ(~8#�Ö� å �� å # æ ~�Ð� /�È~�¤o�k��ã{Ñ(~.~,¨ å # æ � ç ×��� �#�ÔK /�$���a¤o©Ä~,�a¨%�zÑ��>¤ å ÑP�;�9 æ �3��k@�q�!��l3A&,@.3���2�!�_I
�"�-�t.3�(®
��D3� Ú�Ú0�3������û	�
9�9��Þ���çtßQá/úªõ> ��� �#�ÔÊý ä]��¨��a¤'�lúwÑ(~,©lÚ+¤'�4����eÔ æ  ���Ú0~,§P�a¤2�eÔq�*�� 
� å # æ ��Ù^��k�,©÷Ð«~,¤ ç #�Ô.�,¤o§E 
�k�,¤Ô å ���,¤����X²]�v�2�"��k@�3l��U�q�'�!�2�:�2l(®	��ç ÷ ç�ø�� Ú�Ú0��9�D�ç�û�93��ò
®�����è�î��Þ���çtàQá/úïõ> ���®eü ï å ¨U�*�4 �#�Ù�®B �#�Ôrú¦d] 
¨�� å �9 ����WP$�� ��� �× å ¨ å ��Ù ~�Ð¬�^~,¤o�k��ãP� ç ×��& ������ å �>�eÔ �)#�� å ¤!~8#�Ö©r�)#*�9 
¨tÑ(~%#��k¤�~,¨*~�ÐX �# ç #5Ô.�a¤o§E 
�>�a¤+¤2�3��� 
¤�Ñ��]�! �× å �� 
�'��²]�v�2�"�bk@�3l��U�q�'�!�2�:�2l(®���à ÷ ��ø�� Ú�Ú0��çtß�ûàtß�®	����è�D��Þ���ç�îtá/ú õ> ���®^ÒRüo~%�(#��;�'~%#*®\ �#�ÔrýÛä]��¨��a¤'�Îý�Ù�#; 
© å Ñ(�)~XÐJ�^~,¤o�>�zã�� ç ×$�& ���� å ��>�eÔ���Ù�Ú+�a¤×� 
¤ å ÑÑ��! 
©2×$�a¤����²r�v�'�"��k@�2l��:�q�'���'�U�3l(®	��ç ÷ ß�ø�� Ú�Ú0��ç�è�D
ûtß�ò
è�®	����è�î��Þ���ç�Dtá/Ò ø Ý& �Ù$§Ë~4~(Ô+��ÿ]�����tA��!�Ó�\.MLsk@�2l��:�q�'���'�U�3l&,/A	�o���2�#� ¶ �,¤ æ  
©~8# ¶ ¤'�4���®�Ðo~ ç ¤o�$�£�(Ô å � å ~%#�®
���3�	���Þ���ç�èQá¾ò¢è�P å #5õÃØ^~4�qÐy~4~,¨ å # æ  �#5ÔMÑ�~%#�Ô.�%#��� 
� å ~%#Ë~�Ð æ  �� å #� È�^~,¤o�>�zã/±0~,§:���2."I������3?@�3A����:�v�B��G��-���3�
�$�:�v���`?@�3A����:�v�¦®�9�è ÷ ��ø�� Ú0�)��ò
è3�tÐ©Ð-®aô��zÚ+�>�a©l×��,¤T����ètç��Þ���ç3�Qá/Ò¢ø Ý& �Ù$§Ë~4~(Ô+�'GH�����'�T.��3A	�q�(�)�U�BG���&��Ó�'�Z�:���3N>�v�1�-�v�'�:���'³T�$�:�%�!�	ÐY 
©l×�¤ å Ô æ �pär# å ���,¤�� å ��Ù¶ ¤2�3���;®���zÑ(~8#�Ô?�eÔ å � å ~%#*®(����D
9��Þ���ß�òtá¾ÜÏõ+�%#*�eÔ å Ñ��>®4�2Ý ¶+å-æ Ðo~,¤+Ô.®( �#�ÔLÝwø ²+�a� å ���P"��o���'���>,/�����)�:�v���	k@�2l��U���2�!�2�:�2l��Ü¢Ñ ï ¤8 
§]ÖÝ å ¨%¨�ô��a¤ å �3� å # �Sç Ñ�¨��4 
¤¤è@# æqå #��a�a¤ å # æ ��Ü¢Ñ ï ¤8 
§«Ö±Ý å ¨�¨�®*��zÑ(~%#5Ô?�eÔ å � å ~8#*®(����è	����Ú0�
ètà�D�Ð�Ð«�Þ���ß	�tá¾Ý ï �zÚ�Ú+�,¤o�¦�«����� å #5Ô ç �;�>¤ å  
¨ å ©2Ú+¨%�a©r�)#*�9 
� å ~%#P~�Ð��$���{�;��Ú> 
¤8 
� å ~%#u#�~8�3��¨��¤Ú+¤!~�Ñ
�3����� é #'?0��.��
�v�2�'���:�2l��.MLB�U����NV���%���9�q�"�-��."�q�(�`,/."��L��!� ���	�v�@.3�q³1���"�$��"$��N-�9."�g.����;�q�'�����>�"�-��."��®�õ+¤ å � å �+� �=ç Ñ�¨%�� 
¤è@#��a¤ æ Ù<ô*~�Ñ å �a�©Ù�®f²0~8#�Ô+~%#�®�ÜW 
¤�Ñ��&����D�à��Þ���ß�9Qá/ôMøj� å �k¨%�zÙ(� é ��~,�'~�Ú+�1�)#�¤ å Ñ���©��)#���×QÙ«Ô å Ð©Ð ç � å ~%#E �#5Ô�×�Ù)�D�*��Ñ��)#��k¤ å Ð ç0æ �3�3�}"��o���2�(��k@�q���Zl3A(®9�D ÷ î�ø�� Ú�Ú0��çtß3��ûtç�î�ò
®,ý)�zÑ
�a©2×$�,¤}����è�è��Þ���ßtçQá/ü ¶ Ý ~�¨�©* �#��	S)�2�"�(G,�>�"�q�pL��!�'�oÜ¢Ñ ï ¤8 
§«ÖYÝ å ¨%¨�®�ô é ©��a�>¤ å Ñ��(Ô å � å ~%#�®/����è3���



x C x@y CVzr{}| é�ê@~�� 93�tß
Þ���ßtßQá/ýÎ²�ôf© å �D���4?0�Z.�&o��&��%���U�UA`¥/���%�"�v���-�v�:�v�9¥,�"�q�qv1�3�%��³T�	�v���9�%���:���-���2���:�'�P"��o���'���!���o���-���v���3���sG��-���3�

�2.(��.�l3A�� � � ç �>¤!~8# ¶ ��Ù^� å Ñ(�\ �#�Ô �=ç Ñ�¨%�� 
¤�ý� 
�� å #�ôJÑ å �%#�Ñ��Q �#5Ô����zÑ��#�~,¨-~ æ Ù(�,ú)©r�a¤ å Ñ" �#�Sç Ñ�¨��4 
¤	ô@~�Ñ å �a�©Ù�®�²> ï ¤8 �# æ � ¶  
¤Ø$® é ¨�¨ å #�~ å �®(ä)ô�ú)®	���3�	��� é ô�õ � ò�Övè3�tßtß�ètÖ«ò�ç�î�Ö«D��Þ���ßtàQá/õ Ý å ¨�¨%�a¤� �#5Ô£Ò�dwÝ& �#���~%#�� ¶ ¤!~�Ú+�,¤o� å �3�)~XÐ��$��� å ~(Ô å #*��©~�¨��zÑ ç ¨���¤'�,¨��a�� �#����¦~Ê¨� ��;�,¤¥Öå #�Ô ç Ñ��(ÔÊ± ç ~,¤'�4�;�%#�Ñ��¥�zãJÚ+�a¤ å ©��%#*�'� å # æ  ��È±0~,§Ë���'kH¡������'�����-���%�{�:�60^��"$�����'®/��ò3� Ú�Ú0�4�
û	���
®
���3��ò��Þ���ß�îtá/úvÝÛè�Ú0�;�>� å #��6 ç  �#*� å �9 
� å �$�?Ô.�)#�� å ��Ù�� å � ç  
¨ å �f 
� å ~%# å #[ 1�>¤8 �#���~%# å ÑAÑ(~,©lÚ+¤'�4����~,¤J¤�~,�'~,¤¦�
G,�>�"�q�'�3�O�-�t."�q�@.ML7�U���*ÿ]�2aWks�_=�.�"��_�q�(��.MLBk@�2l��:�q�2�!�'�U�2l	L�.(�H?@."J��!�>®zÚ> æ �3��ß�î3�
ûtß�D�à�®
ü ç ¨�ÙQ����D�D��


