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® ¯D°7±³²B´¶µN· ¸

¹»º ´¶µ¶¼¾½D¿DÀ,´N²�¼ º

Á Â�ÃfÄuÅgÆ�Ç�ÈeÉrÅËÊ�ÃfÄ�ÃÍÌ Î5ÏTÐÒÑÍÓÕÔgÖ ÅØ× Ù~ÏTÐÚÌ�ÇpÛ�Ô�ÏTÅgÆÜÓÕÛ�Ñ5ÏTÅgÆfÝ
ÞPß­Þ àâáwã?ãÒäæå�ç»è�é?ê¾ã?ëíìwî0å�ïpðñäóòSå�áPô2ôWõ�ö�é�äóî0õ�äæê÷ãÒìPôWø
ùWúaûýü

Ω þ ÿ ú þ ����� ü��Bú � ÿ	� � ��
aþ	� û ���
��� IRn ��� ÿ�� ú ÿ	� û �	����� � � ��� ú �ýþ ü�ûýú ÿ	� u � þ�� � ú�� � �����
� þ û ��� ÿ ü��







∆u = f � þ � Ω

u = g � þ � ∂Ωù2û
f ∈ L2(Ω), g ∈ H

1
2 (Ω) � � � ú � � û � �! û � ü � þíÿ � þ ÿ û#" þ � � ú � þ ülû ú ÿ u ∈ H1(Ω) �

ÞPß%$ &9ê ã?ëíìwî0å�ïpðñä('�)�ã0õ�ö�é�ä+*-,�ë ìPê.'Wõ�ï�ë ä å�õuî?ë ä
ùWúaûýü

Ω þíÿ ú þ �/��� ü0� ú � ÿ	� ��� IRn � ü þ ÿ � � �/� ülûýü�ûýú ÿ � þ �Bú �1� ∂Ω = Γ0 ∪ Γ � ú�2 Γ � � ü þ ÿ �
� �/� ülû � û ÿ�� ú ÿ ÿ�þ ��� þ �Bú �1�3�	� Ω �

� ÿ4�65 �7� �65 ��89� �7� ú þ �	�1� � � � � ú�� � ����� �lþ û �/� ÿ ü:�Yü � ú þ ���7�08 � �<; úaû �=� ��;>� ú ÿ ü�û ����� � û#� ��� Γ ? � ü
� �/� � ú ÿ��1� " þ � ÿ ü Ω @ � ü � �
; ú ÿ	� ülû ú ÿ u � �7Aeÿ û � �lþ � Ω � � � û A � ÿ üB�
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

∆u = f �lþ � Ω

u = g0 �lþ � Γ0

u = g �lþ � Γ ?DC û � û �65	� � ü @
∂u

∂n
= h �lþ � Γ ?DE � þ �9� ÿ ÿF@

G ÿH
/��ÿ	� �I� � û �íÿKJML � � � � �	�=� �7�lþ	� ü � ü � J �! û � ü � ÿ	� � � � J þíÿ û � ûýü � � ü ���N� ��
«þ	� �/� û ü � ��� �O� ú �ýþ ü�ûýú ÿ	�
(Γ, u) �

P



Q Â�Ã5Å Ó�Ê�Ã5ÅgÆ ÅSR+ÅgÖ Î¶ÓÕÅgÆ ÎUT�V)ÆæÛ�ÊtÃ5ÅgÆXW5Å Î5ÏTÐÒÑÍÓÕÔgÖ ÅgÆË× Ù~ÏTÐÚÌ+È
ÇpÛÕÔ�ÏnÅgÆÜÓÕÛ�Ñ5ÏTÅgÆ

$�ß­Þ Y»ä ã?ëíìwî0å�ïpðñäóç?ä åÕè^ìwî0ôZ'WáPòSå�ä
[]\F^`_badc>e�fhg>\jilkme	gondcop

� ÿq� ú ÿ	� û �	�7�1� þ ÿ ú/� � ü � ��� � ���/J � � ü�r 8 r � û �1� þ ÿ �3; ú ÿ	� ü�ûýú ÿ ψ � �7Aeÿ û � �lþ � þ ÿ ú þ ���7� ü9� ú � ÿ	�� ��
«þ�� û �7� Ω �	� IRn �j� ÿ ü � ÿ � þíÿ �:����� � �I� ÿ �:� þ r �	� �1� þ	� �	� �%J ú�� � ü � �7� � �Fs � ü ü �
����� � �I� ÿ �B� � ü��� � � ��� � ÿ ü � � � �/� � � 
 �I� �	5 ��� J þ ÿ ��; ú ÿ	� ülû ú ÿ u � �7A ÿ û � �lþ � Ω �j� ÿ û � � ú � � � � � ú ÿ ü �1� û ÿ ü � �






u = g > ψ � þ � ∂Ω

u ≥ ψ �lþ � Ω
?%t � P @

� ÿU�65 ��� �65 �:� � ú � �u� � � ú � þ ülû ú ÿ u " þ û � û ÿ û � û � � �DJv��ÿ ��� 
 û � � þ û ��� ÿ ü � � ú þ	�=� � � ú ÿ ü �I� û ÿ ü � ?%t � P @ �
∫

Ω

1

2
|∇u|2 + fu

w � � � ü � ú �1� ûx� � �y���B� ú ÿ ü ����� " þ � � � ülü ��� û ÿ û � û � � ülû ú ÿ ; ú þ � ÿ ûýü þ ÿ � � ú �ýþ ü�ûýú ÿ ;o� ûx� � �0� þz� � ú�r� � ����� �	{ ������� � �I� ÿ ���<� � ú � � þíÿz� ú ÿ ü � � ü.ü � ÿ	
 � ÿ ü � þ � �%J ú�� � ü � �7� � �
[]\F^`_badc>e�fhg>\jilkm\F^|f|p

G ü � ÿ ü � ú ÿ ÿ	� � þ ÿ �y; ú ÿ�� ü�ûýú ÿ u � ú ÿ � �7A ÿ ûýü �%J � ÿ�� ��� � � �y�	� � ú«û ÿ	� û �	� ÿ	� � �
F = {u = ψ} ⊂⊂ Ω

{ ��;>� ú ÿ ülû �7�1� � ûx� �1� Γ � � ü � � � ú �1�3�	� �%J � ÿ	� ��� � � ���	� � ú«û ÿ	� û �	� ÿ�� � �
Γ = ∂F

{ � � � ú�� � �7�9� � ú ÿ	� û � ü �B� ú ÿ	� 8 ü � ú þ ���7� þ ÿ �y; ú ÿ	� ü�û ú ÿ u � �7A ÿ û ��� � ÿ ü F � ü Γ
ü � �x� � " þ �
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∆u = f � þ � Ω\F

u = g � þ � ∂Ω

u = ψ �lþ � Γ = ∂F ?DC û � û �65	� � ü @
∂u

∂n
=
∂ψ

∂n
� þ � Γ = ∂F ?oE � þ �H� ÿ ÿF@

s � ülü �N; ú �1� þ�� � ülû ú ÿ � � ü ; ú � ü � � �/� ú ÿ}�lþ��	� ú � � � ú þ �.� �7Aeÿ û � ∂u
∂n
� " þ � � � ÿ ú �1�9� � � n 8 Γ � � ü�íû � ÿ � �~Aeÿ û � ���/J � � ü�r 8 r � û �1� " þ � Γ � � ü þ ÿ ��;>� ú ÿ ülû �����y� �7
«þ	� û ����� �
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$�ß%$ Y»ä ã?ëíìwî0å�ïpðñäóç?ä��0åm'2ë á�'Wõ�ìJê
$�ßo� Y»ä ã?ëíìwî0å�ïpðñäóç?ä(� äæå�ä��Z���?á��
$�ß>� Y»ä ã?ëíìwî0å�ïpðñäóç?ä��S'Wä],�áPê �7*�é�ê?ä ã��?áPô2ä��
$�ß%� � ãN'Wõ�ìPê?ô4áJðñø�ë õ�òSáPõ�ê?äæô
� ��Ã)Ç�WÍÃ É�ÐÚÃ)ÏnÆ

w � � � ü�ü ��� � � ûx� � û � ���	� ü �I����� û �x� �7���|�/� � ��� ��� ú � þ ülû ú ÿ�� ; ú � ü � ��� ú þ � � � ��� � ú�� � �7�9� � 8�;>� ú ÿ ülû ����� �
� û#� ��� �7�	� �/� û ��ÿKJ �~ û � ü � � � � � ÿz
���ÿ	� �1� � �	��� �7�lþ	� ü � ü � � û ��� � ü � � J �! û � ü � ÿ	� �:��� � ú � þ ü�û ú ÿ	� ; ú � ü � � �

E ú þ	� � �x� ú ÿ	� � ú ÿ	� � �~Aeÿ û �0�	� ��� ú � þ ülû ú ÿ�� ;o� ûx� � � � �	� � � ú�� � �7�9� � �H;>� ú ÿ ülû �7�1� �y� û#� ��� �7��� ú þ �
� � � " þ � �#� � �y�DJ �! û � ü � ÿ	� � ? � ü �%J þ ÿ û � û ü �|@ � � ü � ���lþ � � � �d� þ û �&ÿ ú þ	� � �x� ú ÿ�� � � �/� � ú �	� ��� þ ÿ � ü 5�� ú � û ���� � �B� �7
«þ	� ��� ûýü � �	� � ;>� ú ÿ ü�û ����� �S� û#� ��� �7��� ú þ �O� ú ÿ ü �1�7� " þ � � � �O� ú � þ ülû ú ÿ	�O� ú ÿ ü � þ	��� û ; ú � ü � � " þ �
� ú ��� û#� � � �

E ú þ	� �1� ÿ � ú L ú ÿ	� � ÿU� �/� ülû ��þ	� û ����� þ  � û ���1� ��� û ÿ �	��� � � 5 �1�7� � ù2ü �/� � � ���65 û � � P�Ph¡h¢ �F£ � û ���	�9� ÿ�M¤ P�¢ ��¥ ú ��� û 
aþ � � � P�¦Z§h¢ �
C � ÿ	�H� � " þ û �lþ û ü ÿ ú þ	�+þ ülû � û � �7� ú ÿ�� � ÿq� ��� ü�û ��þ	� û �7� � � � �/� ülû �7� � �<� þ û ��� ÿ ü s ��¨K���1� �x� û � ¦	P7¢ �© � û �1� � P|ª ¤ ¢ �j« ú ÿíÿ ��� þ � P|¬�¬�¢ �
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® ¯D°7±³²B´¶µN· ­

® ¯±° ¿³²æ°7µ!²B´ ¯ ½ · ²æ° ´)¼µ²æ¿÷´N²�¼ º ½D¿ ±Dµ¶¼·¶¸²K¹qº ·
½ · ²�»a¼¼¶¸´�´N° À½²�·

Á ¾,Å�Î5ÏnÐ ÑÍÓ�ÔgÖ ÅËÖ Ð�WÍÔ ÓÕÅ
� ÿU�65 ��� �65 ��8�� û ÿ û � û � ���

E(u) =

∫

Ω

1

2
|∇u|2 + fu

� ú þ �
u ∈ K =

{

u ∈ H1(Ω), u = g �lþ � ∂Ω, u ≥ ψ �lþ � Ω
}

{ ��� �7�lþ	� ü � ü ��� � �1� ûx" þ ���	��� û ÿ û � û � � ülû ú ÿ �	��; ú ÿ	� ülû ú ÿ ÿ � �#� � �N� ü � û � ü ����� ÿ ü � ú ÿ ���~ ¿� ����� ú ÿ ülûÀrÿ�þ � ��� û ÿ¿Aeÿ û � � 8 �%J û ÿ�Aeÿ û ��� þ � þ ÿU� ú ÿ ���! ¿�:;>����� � K û � �	� ûx" þ � � �
Á:Â pÃ\F^hÄ�_ÅpÇÆ�ÈoÆÊÉFË

K 6= ∅ Ì.Í/Î#Ï`ÐIÑ Ë ÎdÒ�Ó Ë Ñ~ÔÕÒBÖ¿×ÅÒ~ÔOÖ¿×ØÑ|Ò~Ö�ÎKÙ Ë × Ë Ù Ë Ñ|Ò~Ö�Ð7Ú
ÛHp¿_Üe	^`ÝKaÞpÅÆ�È#ßáà ×Üâ�ã~×�ã~Ð�Í/ÎSÏ`×½×�ÒBä�Ò~Ö�ÔBÒ6ÑÕä�ã~ÐIÒ~Ð9Í/Ö�å~Ö¿×�Ò9ÐIã%â/Ö¿ÎÀÍ/Ð Ë ÔÕã<Ñ~Ö¿Ð�ÎÀÍ
æ!Ð6Ï`×�Ô Ë%ç ÐIÒ9Î Ëoè Ð6Ò
∂ {u = ψ} Ú
ÛHp¿_Üe	^`ÝKaÞpÅÆ�È#éëê ×�Ò�ì�í6ä�Ï`Ô>ì ç Ñ|ÒuÙ Ë × Ë Ù�Í/Î#Ò�ä�Ï`Ö�Ð�Ï è ÔîÒ~× Ë Ð=ï�Ò�ÎÀÍBÐ6ã%â/Ö�ÎÀÍ/Ð Ë ÔîãSÑ~Ö¿Ð ∂ {u = ψ} Ò6Ñ~Ô
Î1ð ì�í6ä�Ï`Ôñì ç Ñ|Ò:ï�ÒB×�Ï`×
ï�ã%â�ã~×�ã~ÐIÒ6Ñ|å6Ò~×�å6Ò�ò

f − ∆ψ ≥ δ0 > 0

C � ÿ	�.� � �lþ û ü � ÿ ú þ�� � �x� ú ÿ���ÿ ú þ	� ��� � ü �1� û ÿ �	���=8 �DJv� ü þ �	��� þ�� � ú�� � �7�9�u��� �DJ ú/� � ü � ��� �u� ú �	� � ��	� ÿ	��� � " þ � � ú ÿ �
ψ ≡ 0, f ≡ 1ó û ÿ	� ûæú ÿ3��J û ÿ ü � �1� ��� �
8 � ��� û ÿ û � û � � ü�ûýú ÿ �

inf
u∈K

E(u) =

∫

Ω

1

2
|∇u|2 + u

¦



ú/2
u ∈ K =

{

u ∈ H1(Ω), u = g � þ � ∂Ω, u ≥ 0 � þ � Ω
}

���/� �
g > 0 � þ � ∂Ω

Q ô�õuöÒÃÍÓ7÷&ÏnÛ
Ç�õ W5Å Ó7÷ ÆæÐÒÓ�Ã)ÇpÛ�ÐÒÌ
$�ß­Þ àâáwã?ãÒäæå�ôFç�ä ö�é�äæå�ö�é?äæô4ë øæô2é?åm'Wá�'íô4ò å­áPô2ôWõ�ö�é�äæô��~ø��
Á:Â pÃ\F^hÄ�_ÅpùßKÈoÆÊÉFË

u ∈ H1(Ω) ÌSÍ/Î#Ï`ÐIÑ u+(x) := max(u(x), 0) ∈ H1(Ω) Ò~Ô
∂u+

∂xi
=

∂u

∂xi
1{u>0} ä�Ï`Ö�Ð�äjÐ6Ò6Ñ�ú�Ö�Ò�ÔÕÏ`Ö¿Ô x ∈ Ω

ûKü Â�ý _ÅeÜþÞpùc>ebÿd^hp�a���pØþdaqf ÂÞý \F^hÄ¿_ÜpùßKÈoÆ �
s ; ��� �1��� û � ��� ¢
� ý
	 idgñfhg>\�iqßKÈ#ß¼É Ï Ë Ô Ω Ö¿×½Ï`Ö��/Ò~Ð!Ô è Ï`Ð!×�ã�ï�Ò IRn Ú É Ï Ë Ô k ∈ IN\ {0} Ú�
�×Åï Ë Ô=ú�ÖFÒ Ω Ò6Ñ~Ô=ï�Ò
å~ÎÀÍ`Ñ6Ñ|Ò Ck Ñ Ë Ñ|Ï`× è Ï`Ð�ï ∂Ω Ò6Ñ~Ô�Î#Ï|å1Í/Î#Ò~ÙHÒ~×�ÔKÎ#Ò.â/Ð�Í~ä�ì�Ò=ïÞð Ö�×�ÒKæ�Ï`×�å~Ô Ë Ï`× Ck Ì�å6Ò�ú�Ö Ë Ò6Ñ~Ô�ã1ú�Ö Ë �`Í/Î#Ò~×�Ô� ï Ë ÐIÒ:ú�Ö�ÒBÎ1ð Ï`×9ä�Ò~Ö�Ô�ã6å~Ð Ë ÐIÒ Ω Ñ|Ï`ÖZÑBÎÀÍ=æ�Ï`Ð!ÙHÒ0Ñ~Ö Ë �`Í/×�ÔÕÒ
ò

Ω =







x ∈ IRn, Φ(x) < 0, Ï�� Φ ∈ Ck

Ò~Ô ∇Φ(x) 6= 0, ∀x ∈ ∂Ω







Á:Â pÃ\F^hÄ�_ÅpùßKÈxé���Û ý�� adc>e	^`gñf ý p¿cocogoÿ�fhgoÝKaÞp��]f Â�ý \j^`g>p
Lp �É Ï Ë Ô Ω Ö�×ØÏ`Ö��/Ò~Ð!Ô è Ï`Ð!×�ãNï�Ò IRn ï�Òyå~ÎÀÍ`Ñ6Ñ|Ò C2 Ú É Ï Ë Ô p ∈ (1,+∞) Ú��~Î�Ò�Ó Ë Ñ~ÔÕÒ C = C(Ω, n, p) >

0 ÔîÒ~ÎÞú�Ö�Ò0Ñ Ë g ∈ W 2,p(Ω) Ò~Ô�Ñ Ë u ∈ H1(Ω) �/ã~Ð Ë � Ò
u = g Ñ~Ö�Ð ∂Ω, ∆u ∈ Lp(Ω)

Í/Î#Ï`ÐIÑ u ∈ W 2,p(Ω) Ò~Ô
||u||W 2,p(Ω) ≤ C

(

||∆u||Lp(Ω) + ||g||W 2,p(Ω)

)

Á:Â pÃ\F^hÄ�_ÅpùßKÈ������7i� �p ü fhg>\ji"!�þ�p û \Fn�\�c>p
� �É Ï Ë Ô Ω Ö�×}Ï`Ö��/Ò~Ð!Ô è Ï`Ð!×�ã�ï�Ò IRn ï�Ò=å~ÎÀÍ`Ñ6Ñ|Ò C1 Ú$#�Î#Ï`ÐIÑ=Ï`×9Í0Î#Ò6Ñ Ë ×&%�Ò6å~Ô Ë Ï`×�Ñuå6Ï`×�Ô Ë ×�Ö�Ò6ÑOÑ~Ö Ë �`Í/×�ÔÕÒ6ÑuòË('<ÉFË
p < n ÌSÍ/Î#Ï`ÐIÑ W 1,p(Ω) → Lp

∗ Ï�� 1
p∗

= 1
p
− 1

n
ÚËñË('�ÉFË

p = n ÌSÍ/Î#Ï`ÐIÑ W 1,p(Ω) → Lq ä�Ï`Ö¿Ð�ÔÕÏ`Ö¿Ô q ∈ [1,+∞) ÚËñËñË('�ÉFË
p > n ÌSÍ/Î#Ï`ÐIÑ W 1,p(Ω) → C0,α(Ω) Ï�� α = 1 − n

p
∈ (0, 1) Ú

¡



¥ � �	� � � ú ÿ	� " þ �
[u]α;Ω = sup

x,y∈Ω,x6=y

|u(x) − u(y)|
|x− y|α� ü

|u|α;Ω = ||u||L∞(Ω) + [u]α;Ωó � ú � �u�%J � ��� � � �
C0,α(Ω) =

{

u ∈ C0(Ω), |u|α;Ω < +∞
}

� � ü þ ÿ � � ÿ � �65z� ú þ � � � ÿ ú �1��� | · |α;Ω
�

$�ß%$ àâø�)Pé?å�áwë õm'Wø ç?ä å­á�ô2ìPå�é='Wõ�ìJê ä�'Føæö�é?á�'Wõ�ìPê çÚè+*Íé?å�ä�ëÃ�`Y»á,)wë áPê-)Pä
.B^h\Fÿ�\/!�g>fhg>\jiqßKÈ10¼ÉFË Ö�×�Ò�æ�Ï`×�å~Ô Ë Ï`× u Ù Ë × Ë Ù Ë Ñ|Ò

E(u) =

∫

Ω

1

2
|∇u|2 + u

Ñ~Ö�Ð
K =

{

u ∈ H1
g (Ω), u ≥ 0 Ñ~Ö¿Ð Ω

}

Í/Î#Ï`ÐIÑ u Ù Ë × Ë Ù Ë Ñ|Ò
E+(u) =

∫

Ω

1

2
|∇u|2 + u+

Ñ~Ö�Ð
H1
g (Ω) :=

{

u ∈ H1(Ω), u = g Ñ~Ö�Ð ∂Ω}

.B^hp¿a��jpùþ�p4c>e ÿÞ^h\Fÿ�\/!�g>fhg>\ji ßKÈ10 �ù2ú«ûýü
v ∈ H1(Ω) � � � ú � �

E+(v) = E(v+) +
1

2

∫

Ω

|∇v−|2 ?%t � P @
ú/2

v− ≥ 0 � � ü � �~Aeÿ û � � �/� v = v+ − v− � ó û ÿ	� û
E+(v) ≥ E(v+)

� ü � � � � û � �	� ûx" þ � " þ �
inf

v∈H1
g (Ω)

E+(v) ≥ inf
v∈H1

g (Ω)
E(v+) = inf

v∈K
E(v)

� � � ���N� û �#� � þ � � ú ÿ �
inf

v∈H1
g (Ω)

E+(v) ≤ inf
v∈K

E+(v) = inf
v∈K

E(v)

C:J ú�2
inf

v∈H1
g (Ω)

E+(v) = inf
v∈K

E(v) ?%t � t�@
s � � û � ú ÿ ü ����� ÿ � �/� ü�û ��þ	� û ��� " þ � ü�ú þ ü � û ÿ û � û � � þ � u ��� E �lþ � K � � ü � þ	�1� û � û ÿ û � û � � þ �N�	�
E+ �lþ � H1

g (Ω) �

ª



.B^h\Fÿ�\/!�g>fhg>\jiqßKÈ12 
�× Í
1{u>0} ≤ ∆u ≤ 1 ïZÍ/×�Ñ H−1(Ω)

.B^hp¿a��jpùþ�p4c>e ÿÞ^h\Fÿ�\/!�g>fhg>\ji ßKÈ12 �ù2ú«ûýü
φ ∈ H1

0 (Ω) � � ü v = u+ εφ � ó � ú � � E+(v) ≥ E+(u) �	� �/�
∫

Ω

∇u · ∇φ+ ζε ≥ −ε
∫

Ω

1

2
|∇φ|2

ú/2
ζε =

(u+ εφ)+ − u+

ε
=











φ � û u+ εφ ≥ 0

−u
+

ε
� û u+ εφ ≤ 0û @ � ú þ � φ ≥ 0 � ú ÿ � ζε = φ � ü � ú ÿ	�

0 ≤
∫

Ω

∇u · ∇φ+ φ

≤ < −∆u+ 1, φ >H−1(Ω)×H1
0 (Ω)

s � " þ û � û 
«ÿ û A � " þ �
0 ≤ −∆u+ 1 ��� ÿ�� H−1(Ω)ûýû @ � ú þ � φ ≤ 0 � ú ÿ �

∫

Ω

∇u · ∇φ+ φ · 1{u>−εφ} ≥ −ε
∫

Ω

1

2
|∇φ|2 +

∫

Ω

u+

ε
1{u+εφ≤0}

� ÿ �1�7�H�/� " þ � " þ � � ú � � " þ � ε ü � ÿ �3����� � � � � ú � ú ÿ � � � � ú ÿ �/��� 
 � ÿ	� � �lþ û ��� ÿ ü �
φ · 1{u>−εφ} −→ φ · 1{u>0} � ú þ � � ��� � " þ � ülú þ ü x ∈ Ω

ó û ÿ	� û �	� � ü 5	� ú �1�7�9�y��� � ú ÿ ���7� 
 � ÿ	� �:� ú � û ÿ	� �y�	� { � � � �1
«þ �:� ú ÿ ÿ �
∫

Ω

∇u · ∇φ+ φ · 1{u>0} ≥ 0

C:J ú�2
< −∆u+ 1{u>0}, φ >H−1(Ω)×H1

0 (Ω)≥ 0

s � � û � û 
«ÿ û A � " þ �
−∆u+ 1{u>0} ≤ 0 ��� ÿ�� H−1(Ω)

3 \F^h\jcDc>e�g>^`pzßKÈ54
∆u ∈ L∞(Ω) Ò~Ô ||∆u||L∞(Ω) ≤ 1

3 \F^h\jcDc>e�g>^`pzßKÈ16¼ÉFË
Ω Ò6Ñ~ÔSÖ�×�Ï`Ö$�/Ò~Ð!Ô è Ï`Ð!×�ã
ï�Ò�å~ÎÀÍ`Ñ6Ñ|Ò C2 Ò~Ô g ∈ C2(Ω) Í/Î#Ï`ÐIÑ u ∈ W 2,p(Ω)

ä�Ï`Ö�Ð�ÔîÏ`Ö�Ô p ∈ (1,+∞) Ì�Ò~Ô u ∈ C1,α ä�Ï`Ö¿Ð�ÔÕÏ`Ö¿Ô α ∈ (0, 1) Ú
7



.B^hp¿a��jpùþÞa ü \F^`\jcocoe	go^hpzßKÈ86 �
� ÿ �1���9�/� " þ � ∆u ∈ L∞(Ω)

û � ��� û#" þ � ∆u ∈ Lp(Ω) � ú þ � ülú þ ü p ∈ (1,+∞) �|� �/� Ω � � üd�Bú � ÿ	� �G ÿ � �	�	� û#" þ � ÿ ü � � ü 5�� ú �������B���:� ��
«þ	� �/� û ü � � �#� û � ü�ûx" þ � t � ¬ ú ÿ ú��íülû � ÿ ü � ��� ��
«þ	� �/� û ü � W 2,p(Ω) �{ � ü 5�� ú ����������� � û ÿ�9 � � ülû ú ÿ	� ��� ù2ú�� ú � �7� t � ¦ � �	�	� ûx" þ	� 8 u � ü ∇u � ú ÿ ÿ � u,∇u ∈ C0,α(Ω)
� ú þ � α = 1 − n

p
∈ (0, 1) �

3 \F^h\jcDc>e�g>^`pzßKÈ1:���;yÝKa�e�fhg>\ji"!�þ,<�;yaÞcopÃ^&=?>�e � ^he�i � p �@ Í�Ñ|Ï`Î Ö�Ô Ë Ï`× u �/ã~Ð Ë � Ò






































∆u = 1 ïZÍ/×�Ñ {u > 0} ∩ Ω

u ≥ 0 Ñ~Ö�Ð Ω

∇u = 0 Ñ~Ö�Ð ∂ {u = 0} ⊂⊂ Ω

u = g Ñ~Ö¿Ð ∂Ω

ÛHp¿_Üe	^`ÝKaÞp4ßKÈDÆ�A 
�×9Ð6Ò~ÔoÐIÏ`Ö��/Ò6ÌjÑ|Ï`ÖZÑuÖ�×�ÒKæ�Ï`Ð!ÙHÒ�æ7Í Ëoè Î#Ò6Ì�ÎÀÍ
å6Ï`×jï Ë Ô Ë Ï`× ∂u
∂n

= 0 Ñ~Ö¿Ð ∂ {u = 0} Ú
.B^hp¿a��jpùþÞa ü \F^`\jcocoe	go^hpzßKÈ8: �

� þ û � " þ � u � � ü � ú ÿ ülû ÿ�þ � �lþ � Ω �	�DJ � ÿ	� �7� � � � {u > 0} � � ü þ ÿ ú þ �/��� ü �û @ ∆u = 1 ��� ÿ	� {u > 0} � J � � �1� ��� � � � ú � ú � ûýü�ûýú ÿUt � ª �ûýû @ u ≥ 0 �lþ � Ω � � J ú�2 ∇u = 0 �lþ � ∂ {u = 0} � �/� u ∈ C1(Ω) �ûýû û @ ∆u = 0 �	� ÿ	� {u = 0}0 �

� ô�õuöÒÃÍÓ7÷&ÏnÛ
Ç�õ
W 2,∞ W5Å³Ó�÷ ÆæÐ Ó�Ã)ÇpÛÕÐÚÌ

�gß­Þ àâáwã?ãÒäæå�ôFç�ä ö�é�äæå�ö�é?äæô4ë øæô2é?åm'Wá�'íô4ò å­áPô2ôWõ�ö�é�äæô��~ø�ø¿�
Á:Â pÃ\F^hÄ�_ÅpùéKÈoÆB���7i ý�� e�cog>f ý þ�pDCze�^�i�e üFE �É Ï Ë Ô v Ñ|Ï`Î Ö�Ô Ë Ï`× ï�Ò







∆v = f Ñ~Ö¿Ð B4 ⊂ IRn

v ≥ 0 Ñ~Ö�Ð B4

#�Î#Ï`ÐIÑ Ë Î�Ò�Ó Ë Ñ~ÔÕÒ�Ö�×�Ò�å6Ï`×�Ñ~ÔmÍ/×�ÔÕÒ CH = CH(n) > 0 ÔîÒ~ÎñÎ#Ò:ú�Ö�Ò
sup
B1

v ≤ CH

(

inf
B1

v + ||f+||Ln(B4)

)

.B^hp¿a��jpùþ�e�i"!�c>p ü eG!
f = 0

È
s � ülü � � ��� þ �/�:� � ü ; ú ÿ � � � �lþ � � ��; ú �1� þ	� �0�	� � ��� ú L � ÿ ÿ � ?o� ; �GH û � � �/� 
 rJI � þ � û ÿ	
 ���0��� ¢ @ �

v(x) =
1

|Br|

∫

Br(x)

v

¤



ó û ÿ	� û � úaûýü x1, x2 ∈ B1(0) � ó � ú � �
v(x1) =

1

|B1|

∫

B1(x1)

v

≤ 1

|B1|

∫

B3(x2)

v

=
|B3|
|B1|

1

|B3|

∫

B3(x2)

v

=
|B3|
|B1|

v(x2)

= 3nv(x2)

C:J ú�2
sup
B1

v ≤ 3n inf
B1

v

� � " þ û�ü ����� û ÿ � � � � �1� þ ���
� þ ü 5	� ú �������y��� ÿ	��� � � � � f = 0 �

Á:Â pÃ\F^hÄ�_ÅpùéKÈxß���;K!7f|gD_Åe¿fhgo\jiL!:p�cocDg>ÿÞf|gDÝKa�p$!�goi�f ý ^`gop�a�^`p$! �M Ï`Ö�Ð�ÔîÏ`Ö�Ô α ∈ (0, 1) Ì Ë Î�Ò�Ó Ë Ñ~ÔÕÒ�Ö�×�Ò�å6Ï`×�Ñ~ÔmÍ/×�ÔÕÒ C = C(n, α) > 0 ÌOÔîÒ~ÎñÎ#Ò:ú�Ö�ÒyÑ Ë v �/ã~Ð Ë � Ò
∆v = f ïZÍ/×�Ñ Br(0)

Í/Î#Ï`ÐIÑ
r2||D2v||L∞(B r

2 )
≤ C





||v||L∞(Br) + r2||f ||L∞(Br)

+r2+α[f ]α;Br





ÛHp¿_Üe	^`ÝKaÞp4éKÈ#éNM Ï`Ö�Ð r = 1 ÌuÏ`×ùÍUÒ~×
æ7Í Ë Ô
|v|2+α;B 1

2

≤ C
(

||v||L∞(B1) + |f |α;B1

)

�gß%$ Y»á ðñø�'¿�?ì ç?ä ç?äPO åm'âä�'RQù��õ�å­å�õuã0ô
Á:Â pÃ\F^hÄ�_ÅpùéKÈ��

D2u ∈ L∞
loc(Ω)

.B^hp¿a��jpùþÞa±f Â�ý \F^hÄ�_ÅpùéKÈ�� �
� ÿ4� � ûýü � �J9 8 " þ � u ∈ C1,α(Ω) � ü u ≥ c > 0 � þ � ∂Ω � ùWú«ûýü � � ú � �=� ú þ � δ > 0 �lþ � � �/�9��� ÿ ü
� � ülûýü �DJ ú þ ����� ü��

ωδ = {x ∈ Ω, 0 < � û � ü (x, {u = 0}) < δ}
§



¥ � �	� � � ú ÿ	� " þ ��� J � � ��� �=� � � � ú � ú � ûýülû ú ÿUt � ª ú ÿ �
∆u ≤ 1 �lþ � Ω

ù2ú«ûýü
y0 ∈ ωδ

� C
J � � �1� �y�%J û ÿ	�7
 � � û ü � �	�TS��/� ÿ � �?U � �	�	� ûx" þ	� �
8 � �9; ú ÿ	� ülû ú ÿ w(x) = u(y0 + rx)" þ û � � � û A � ∆w ≤ r2 � ú ÿ ú/�íü�û � ÿ ü
sup
B1(0)

w ≤ CH

(

inf
B1(0)

w + ||r2||Ln(B4)

)

� ü � ú ÿ	�
sup
Br(y0)

u ≤ CH

(

inf
Br(y0)

u+ r2||1||Ln(B4)

)

��J � � ü r 8 r � û ���
sup
Br(y0)

u ≤ C ′
H

(

inf
Br(y0)

u+ r2

)

ú/2
C ′
H = CH ||1||Ln(B4)

� « � û ÿ ü � ÿ � ÿ ü � ú«ûýü

r =

√

u(y0)

2C ′
H

ó � ú � �
0 < u(y0) ≤ sup

Br(y0)

u ≤ C ′
H inf
Br(y0)

u+
u(y0)

2

C:J ú�2
inf

Br(y0)
u ≥ u(y0)

2C ′
H

= r2 > 0

s � � ûpû � �	� û#" þ ��� ÿz� �/� ülû ��þ�� û �7� " þ �

u > 0 �lþ � Br(y0) � ú þ � r =

√

u(y0)

2C ′
H

� ü � ú ÿ	�
∆u = 1 �lþ � Br(y0)

C:J � � �1� �=�%J � � ü�û �H� ülû ú ÿ � �x� û � ü�û#" þ � û ÿ ü � � û � þ �1� ? ü 5	� ú �1�7�9� ¬ � t�@ ú ÿ � �
r2||D2u||L∞(B r

2
(y0)) ≤ CE

(

||u|||L∞(Br(y0)) + r2
)

≤ C0r
2

PWV



� �/�
supBr(y0) u ≤ C ′

H

(

infBr(y0) u+ r2
)

≤ C ′
H (u(y0) + r2)

≤≤ C ′
H (2C ′

Hr
2 + r2)

= C ′
H(1 + 2C ′

H)r2

� J ú�2
||D2u||L∞(B r

2
(y0)) ≤ C0 = CE(1 + C ′

H(1 + 2C ′
H))

G ÿz� �/� ülû ��þ	� û ��� |D2u(y0)| ≤ C0
�	� � " þ � B4r(y0) ⊂ Ω � ú � r =

√

u(y0)
2C′

H

� C
J ú�2 � � � û � � ü � � � û A����� � " þ � δ ≤ δ0
� C
J ú�2

||D2u||L∞(ωδ) ≤ C0

£ û ÿ �	� � � � ��� þ �/� �
ÛHp¿_Üe	^`ÝKaÞp4éKÈ80NM Í/Ð�Î1ð Ò6Ñ~Ô Ë Ù�Í/Ô Ë Ï`× Ë ×�ÔÕã~Ð Ë Ò~Ö¿ÐIÒ�Ï`×bÍ D2u ∈ L∞

loc(Ω) Ú

P�P



® ¯D°7±³²B´¶µN· X

·q´5¿ µN· ½ · ²æ° YJµ¶¼ º ´N²K¹âµ¶· ²æ²K¶Dµ¶·

Á Z ÅgÆbÃ)ÏTÅ W5Å�Ó�÷ Ù~ÏTÐÚÌ�ÇpÛ�Ô�ÏTÅIÓÕÛ�Ñ5ÏTÅ
ÞPß­Þ àâáwã?ãÒäæå�ôFç�ä ö�é�äæå�ö�é?äæô4ë øæô2é?åm'Wá�'íô4ò å­áPô2ôWõ�ö�é�äæô��~ø�ø¿ø��
Á:Â pÃ\F^hÄ�_ÅpÇÆ�ÈoÆB��.B^�goi ü goÿ�pUþÞa _Åe\[�go_bad_ �Ë('^] æ7Í Ëoè Î#Ò ' Ú ÉFË v ∈ H1(Ω) Ò~Ô_�/ã~Ð Ë � Ò

∆v ≥ 0 Ñ~Ö¿Ð Ω

#�Î#Ï`ÐIÑ
max

Ω
v = max

∂Ω
v

ËñË('`] æ�Ï`Ð~Ô 'ba Ò�äjÎ ÖZÑyÑ Ë�Ë ÎdÒ�Ó Ë Ñ~ÔÕÒ x0 ∈ Ω ÔîÒ~ÎÞú�Ö�Ò
v(x0) = max

Ω
v

Í/Î#Ï`ÐIÑ
v = constante = v(x0)

;-[Kp�^ ü g ü p � � �1� � L ���N�	� � � ú þ ����� � � û û @ 8 �DJ � û �	�0��� �DJ û ÿ	��
 � � û ü � ���cSN�/� ÿ � �?U �

ÞPß%$ Y»äpð�ðñä ç�äóê?ìPê ç?ø�)Pøæê?ø�ëíäæôWò äæê?ò ä
>�p�_Ç_ÅpÅÆFÈxß��edU\jiqþ ý$�Fý i ý ^hp$! ü p�i ü p �ÉFË

∆v ≥ 1 ïZÍ/×�Ñ {v > 0} Ò~Ô x0 ∈ ∂ {v > 0} ÌSÍ/Î#Ï`ÐIÑ
sup
Br(x0)

v ≥ r2

2n

P t



.B^hp¿a��jpùþÞa cop�_Ç_ÜpÅÆ�Èxßù2ú«ûýü
w(x) = v(x) − 1

2n
|x− x0|2 �j� ÿ �

∆w ≥ 0 � þ � Br(x0) ∩ {v > 0} = ωû @ ùWú«û ü x0 ∈ {v > 0} � ó � ú � � max
ω

w ≤ max
∂ω

w �j� �
∂ω = Γ1 ∪ Γ2ú/2

Γ1 = ((∂ {v > 0}) ∩Br(x0)) , Γ2 = ((∂Br(x0)) ∩ {v > 0})
� � ú ÿ �







�lþ � Γ1 : w = − 1
2n
|x− x0|2 < 0

�lþ � Γ2 : w = v − r2

2n

C:J ú�2
0 < v(x0) = w(x0) ≤ max

Γ2

(

v − r2

2n

)

��J � � ü r 8 r � û ���
max
∂Br(x0)

v ≥ r2

2n
+ v(x0)ûýû @ � �/� � ú ÿ ülû ÿ�þ ûýü �/� ú ÿ ú��íülû � ÿ ü � ���gf7�9��� ���lþ�� ü � ü � ú þ � x0 ∈ ∂ {v > 0} �]� � " þ û�ü �7�1� û ÿ � � �

� �1� þ ���B� þz� �����9� �

ÞPßo� Oâã?ã?å­õ�ò á�'Wõ�ìPêë*�å�á ðñäæôWé.ë ä ç?äóå�á-,�ë ìPê.'Wõ�ï�ë ä å�õuî?ëíä
Á:Â pÃ\F^hÄ�_ÅpÇÆ�Èxé 
�×bÍHÎÀÍHÙHÒ6Ñ~Ö�Ð6ÒBï�Ò @ Ò è Ò6Ñ1â/Ö�Ò:ò

|∂ {u = 0}| = 0

3 \F^h\jcDc>e�g>^`p Æ�È��h@ Í�Ñ|Ï`Î Ö¿Ô Ë Ï`×bï/Ö�äjÐ6Ï è Î ç ÙHÒBï�Ò�Î1ð Ï è Ñ~ÔmÍ�å~Î#ÒK�/ã~Ð Ë � Ò
∆u = 1{u>0} Ñ~Ö¿Ð Ω ? P � P @

.B^hp¿a��jpùþÞa ü \F^`\jcocoe	go^hp Æ�Èi� �
� ÿ � ∆u ∈ L∞(Ω) �F� �

∆u = 1 � þ � {u > 0}
∆u = 0 � þ � {u = 0}0

G ü
Ω\

(

{u > 0} ∪ {u = 0}0) = ∂ {u = 0} = ∂ {u > 0}" þ û � � ü �	���9� �lþ ��� ÿ2þ��#� � � � J ú�2 � �y� ���lþ�� ü � ü �
{ � � �1� þ ���B� þ ü 5	� ú �1�7�9� P � ¬ � � ü�� � �1� � � þ � � �

P|¬



>�p�_Ç_ÅpÅÆFÈ10
∃δ, r0 > 0, ∀x0 ∈ ∂ {u > 0} , ∀r ∈ (0, r0),

∃Bδr(y) ⊂ Br(x0), u > 0 Ñ~Ö�Ð Bδr(y)

.B^hp�aj�jp4þÞa c>p¿_Å_ÅpÅÆ�È10
� ÿz� ú � � x0 = 0 ∈ ∂ {u > 0} ��� ÿ � u(0) = ∇u(0) = 0 � ü ||D2u||L∞(Br0 (0)) ≤ C0 � � J ú/2 � ÿ�7� � û ��� ÿ ü

∇ξu(y) = ∇ξu(0) + |y|
∫ 1

0

D2
ξ,

y
|y|
u(ty)dt

ú ÿ ú/�íü�û � ÿ ü
||∇u||L∞(Br0 (0)) ≤ C0r

{ � � �7�9���0�	� ÿ ú ÿ � ��
���ÿ	� ��� �1� � ÿ	� � P � t�� � ú þ ��� " þ �
∀r < r0, ∃y ∈ ∂B r

2
(0), u(y) ≥ 1

2n

(r

2

)2

=
r2

8n
G ÿU� �/� ü�û ��þ	� û ��� ��� û x ∈ Bδr(y)

ú ÿ �
|u(x) − u(y)| ≤ |x− y|||∇u||L∞(Br0 (0))

≤ (2δr) (C0r)

= (2C0δ) r
2

C:J ú�2
u(x) ≥ u(y) − 2C0δr

2

≥
(

1
8n

− 2C0δ
)

r2 > 0 � û δ < 1
16nC0

��J � � ü r 8 r � û ���
u > 0 � þ � Bδr(y)

£ û ÿ �	� � � � ��� þ �/� �
¥ � �	� � � ú ÿ	�u� �y� ��� þ	� ü � ü �lþ û ��� ÿ ü:�

>�p�_Ç_ÅpÅÆFÈ12¼ÉFË
A ⊂ IRn Ò6Ñ~Ô�Ö�× Ò~×�Ñ|Ò~Ù è Î#Ò�ÙHÒ6Ñ~Ö¿Ð�Í è Î#Ò6Ì�Í/Î#Ï`Ð6ÑOä�Ï`Ö�Ð.äjÐIÒ6Ñ�ú�ÖFÒ0ÔîÏ`Ö�Ô x ∈ A Ì.Ï`×

Í
lim sup
r→0+

|Br(x) ∩ A|
|Br|

= 1 = lim inf
r→0+

|Br(x) ∩ A|
|Br|.B^hp�aj�jp4þÞa c>p¿_Å_ÅpÅÆ�È12

ó ��� û ���	� ; � £ �7�	�������B��� ¢ �

P�¦



.B^hp¿a��jpùþÞa±f Â�ý \F^hÄ�_ÅpÇÆ�Èxé �ù2û � �H��� � þ �1����� { � � � �1
«þ ����� ∂ {u = 0} � � ü ÿ ú ÿ�ÿ�þ	�x� � � � � ú � � û � �! û � ü �<� þ � úaû ÿ	��þ ÿb� ú«û ÿ ü
x0 ∈ ∂ {u = 0} ü � � " þ �

lim sup
r→0+

θr(x0) = 1

ú/2
θr(x0) =

|Br(x0) ∩ ∂ {u = 0} |
|Br|� �u� J � � ��� �=� � � �����9� P � ª � û � �! û � ü � þíÿ � � ú þ�� � Bδr(y) ⊂ Br(x0) ∩ {u > 0} � � J ú�2

|Br(x0) ∩ ∂ {u = 0} | ≤ |Br| − |Bδr|

��J � � ü r 8 r � û ���
θr(x0) ≤ 1 − |Bδr|

|Br|
= 1 − δn

s ú ÿ ü �I�/� û � ülû ú ÿ �
ÛHp¿_Üe	^`ÝKaÞpÅÆ�Èk4+à ×9ä�Í/Ð!Ô Ë å~Ö¿Î Ë Ò~ÐyÎÀÍ<ÐIã%â Ë Ï`× {u > 0} ×�Ò.ä�Ò~Ö¿Ô]ä�Í`ÑBÍl�/Ï Ë ÐBï�Ò.ä�Ï Ë ×�ÔîÒ6Ñ
Ò~×:æ�Ï`Ð!ÙHÒ
ï�Ò�å~ÖZÑÕä�Ú

Ph¡



® ¯D°7±³²B´¶µN· m

n ²�¼po q ¿ ±

Á rDÐ ÇpÛÕÐÒÌ WÍÅ³ÑÍÓÕÐ�s ÈeÃ5Î
ÞPß­Þ àâáwã?ãÒäæå�ç?é '¿�?øæìwë ïpðñä ç»ètO ôWò ìPå­õØ�!'¿�?øæìwëíïpðñäóç?ä òSìJð ã0áPòSõm'Wø��
Á:Â pÃ\F^hÄ�_ÅpÇÆ�ÈoÆB� Á
Â�ý \F^`Ä�_ÅpØþu<ivw! ü \jcogOÿ�\ja�^ c>p�!�km\ji ü fhg>\�iL! ÂLx coþ ý ^`g>p¿iÞi�p�! �É Ï Ë Ô Ω ⊂ IRn Ö�×¼Ï`Ö��/Ò~Ð!Ô n�\F^`i ý ÌHÒ~Ô α ∈ (0, 1] Ú É Ï Ë Ô (un)n∈IN Ö�×�Ò4Ñ~Ö Ë ÔÕÒ ï�Ò
æ�Ï`×�å~Ô Ë Ï`×�Ñ�/ã~Ð Ë � Í/×�Ô.ò

||un||α;Ω ≤ C0

] Ò6Ñ~Ô Ë Ù�Í/Ô Ë Ï`×bÍBäjÐ Ë Ï`Ð Ë('
#�Î#Ï`ÐIÑ Ë Î�Ò�Ó Ë Ñ~ÔÕÒ�Ö�×�ÒyÑ|Ï`ÖÃÑzy%Ñ~Ö Ë ÔÕÒ (unk

)k Ò~Ô u∞ ∈ Cα(Ω) Ìu�/ã~Ð Ë � Í/×�Ô
||u∞||α;Ω ≤ C0

||unk
− u∞||L∞(Ω) −→k→+∞ 0

.B^hp�aj�jp4þÞaqf Â�ý \j^hÄ�_ÅpÅÆFÈoÆ �
s ; ��� �1��� û � ��� ¢ �

ÞPß%$ àâáwã?ãÒäæå�ç?é ã?ëíìPî?å�ïpðñä ç?ä å�è�ìwî0ôZ'WáJò å�äóôWé.ë
Ω























∆u = 1 � þ � {u > 0}

u ≥ 0 � þ � Ω

||D2u||L∞ ≤ C0

? P � P @

P|ª



ÞPßo� { �?áPê-)Päpðñäæê.'4çÚè^øæò��?äæå�å�ä ä�'4î0å�ìÞ�Å�~é�ã
� ý
	 idgñfhg>\�i(Æ�È#ß 
�×ùÍ~äZä�Ò~ÎñÎ#Ò è Î#Ï�|}yÕÖhä ï�Ò u Ò~× X0 ÎÀÍ<Ñ~Ö Ë ÔÕÒ
ï�Ò�æ�Ï`×�å~Ô Ë Ï`×�Ñ uεn

X0
ï�ã � × Ë Ò6Ñ.ä�Í/Ð:ò

uεn

X0
(X) =

u(X0 + εnX)

ε2
n

ä�Ï`Ö�Ð εn → 0 Ú
{ ú � � " þ � � � � � � �����9� ülü �1�y� J � �#�#�7
 ��� � � �Pÿ úaü � ü�ûýú ÿ	��� � ÿ	� û ÿ ü � ú � þ û �1�u� J �/� �íû 
«þ û ü ��� ú ÿ�ÿ úaü ���I�

� û � �	� �7�9� ÿ ü
ε = εn, uε = uεn

X0G ÿU� �/� ü�û ��þ	� û ��� ú ÿ �
D2uε(X) =

(

D2u
)

(X0 + εX)

� J ú�2
||D2uε||L∞ = ||D2u||L∞ ≤ C0

� ü uε � � � û A � ? P � P @�� þ � Ω −X0

ε
� ùWû ��� �	�ýþ	� X0 ∈ ∂ {u = 0} � � � ú � � u(X0) = ∇u(X0) = 0� ú ÿ	�

uε(0) = ∇uε(0) = 0

� � � û Y = |Y |e � � ü e, ξ ∈ S
n−1 � � � ú � �

ξ · ∇uε(Y ) = ξ · ∇uε(0) +

∫ |Y |

0

dt D2
ξ,eu

ε(0 + te)

� ü
uε(Y ) = uε(0) +

∫ |Y |

0

ds e · ∇uε(se)

= 0 +

∫ |Y |

0

ds

∫ s

0

dt D2
e,eu

ε(0 + te)

C:J ú�2






















































||D2uε||L∞(Br(0)) ≤ C0

||∇uε||L∞(Br(0)) ≤ C0r

||uε||L∞(Br(0)) ≤ C0
r2

2

sup
Br(0)

uε ≥ r2

2n

? P � t�@

P 7



.B^h\Fÿ�\/!�g>fhg>\ji(Æ�Èxéáà ÔmÍ/×�Ôdï�Ï`×�×�ãSÖ¿×�Ò.Ñ|Ï`Î Ö¿Ô Ë Ï`× u ï�Ò ]�~ Ú ~z' Ò~ÔÞÖ�× è Î#Ï�|}yÕÖ|ä uεn

X0
�/ã~Ð Ë � Í/×�Ô ]�~ Ú8� ' Ì

Ï`×3ä�Ò~Ö¿ÔuÔoÐIÏ`Ö��/Ò~Ð
Ö¿×�ÒSæ�Ï`×�å~Ô Ë Ï`× u0
X0

: IRn −→ IRn �/ã~Ð Ë � Í/×�Ô ]�~ Ú ~z' Ñ~Ö�Ð IRn Ò~Ô ]�~ Ú8� ' ÌSÔÕÒ~Î�ú�Ö�Ò
0 ∈ ∂

{

u0
X0

= 0
} Ì�Ò~ÔOÖ¿×�ÒyÑ|Ï`ÖZÑzy%Ñ~Ö Ë ÔÕÒ (u

εnk

X0
)k ÔîÒ~ÎñÎ#Ò
ú�Ö�Òuä�Ï`Ö�ÐyÔîÏ`Ö�Ô=å6Ï`Ù�ä�Í�å~Ô K ï�Ò IRn ÌuÏ`×bÍ

||uεnk

X0
− u0

X0
||C1(K) −→k→+∞ 0

ÛHp¿_Üe	^`ÝKaÞpÅÆ�Èi�h@ ÍHæ�Ï`×�å~Ô Ë Ï`× u0
X0

Ò6Ñ~Ô�Í~äZä�Ò~Î#ã6ÒUÖ�×�ÒUÎ Ë Ù Ë ÔÕÒùï/Ö è Î#Ï�|}yÕÖhä uεn

X0
Úb�.Ò~ÔDÔÕÒzÎ Ë Ù Ë ÔîÒ

×�ð Ò6Ñ~ÔKä�Í`Ñ0×�ã6å6ã6Ñ6Ñ�Í Ë Ð6Ò~ÙHÒ~×�Ô�Ö�× Ë ú�Ö�Ò:ò�Ò~ÎñÎ#ÒBï�ãÕä�Ò~×jï9Í�äjÐ Ë Ï`Ð Ë ï/Ö4å6ì�Ï Ë Ó}ï�Ò�ÎÀÍ<Ñ|Ï`ÖZÑzy%Ñ~Ö Ë ÔîÒ�Ò�Ó�ÔoÐ�Í Ë ÔîÒ�Ú
.B^hp�aj�jp4þ�pùc>ebÿd^h\Fÿ�\�!�g>f|go\jiÊÆ�Èxé
G ü � ÿ ü � ú ÿ ÿ	�.þ ÿ �1� L ú ÿ R > 0 A  �/� ú ÿ � �%J � � ülû �9� ü�ûýú ÿ3? P � t/@�� þ � BR(0) � C
J � � ��� �S� � ü 5	� ú �1�7�9�� J ó �1� ú � û � ú ÿÅ� � þ üÒü � ú þ ���7� þ ÿ �<; ú ÿ	� ü�ûýú ÿ ; ú ÿ�� ü�ûýú ÿ � û � ûýü � u0 � ü þ ÿ � � ú þ	� r �lþ û ü � � ú ÿ ���7� 
 � ÿ ü�/��� � u0 �lþ � BR(0) �

� ÿ � � þ ü ;o� û ��� � ���1� û � ú ÿ ÿ �7�9� ÿ ü ����� �tþíÿ � �lþ û ü ���	�<�I� L ú ÿ	� R � � ú«û �1� � ÿ ü �/��� �B�%J û ÿ¿Aeÿ û � � ü
� �/� þ ÿ �/� 
aþ �9� ÿ ü � J �~ ü �1� � ülû ú ÿ � û � 
 ú ÿ � � � � ú ÿ<� � þ ü � ú ÿ ü ����� " þKJ û � �~ û � ü � þ ÿ � � ú þ	� r �lþ û ü � ü � �#� �" þ �

∀R > 0, ||uεnk − u0||
C1(BR(0)) −→k→+∞ 0

G ÿ4� �/� ülû ��þ�� û �7� u0 � � ü�û � ;o� ûýü ? P � t�@~� � J ú�2 0 ∈ ∂ {u0 = 0} � C � ��� þ	� u0 � � ülû � ;o� ûýü ? P � P @�� ��� uεnk

� � ü�û � ;o� û ü ? P � P @ ��{ � � � þ�� � �65 ú � �
8�� � � û A ����� � ü�" þ �
∆u0 = 1 �lþ � {

u0 > 0
} ? P � ¬ @

.B^hp�aj�jp4þ�p���Æ�Èxé �ù2ú«ûýü
Y0 ∈ {u0 > 0} � � ú ÿ	� u0(Y0) > 0 � ó û ÿ	� û ��� �/� � ú ÿ ülû ÿ�þ ûýü � �	� u0 � û � �~ û � ü � Bδ(Y0)

ü � �#� �" þ �
u0(Y ) ≥ 1

2
u0(Y0) > 0 � þ � Bδ(Y0)

� � uεnk

ü � ÿ �3����� � u0 þ ÿ û ; ú �1� � ��� ÿ ü � þ � � � �=� ú � � � � ü � �	� IRn � ó û ÿ	� û
|uεnk − u0| ≤ η � þ � Bδ(Y0)

� ú þ � k � ��� ��� 
 �1� ÿ � � ó �/� �B� � �65 ú«û  η =
u0(Y0)

4
� ú ÿ ú��íülû � ÿ ü � ÿz� ��� ü�û ��þ	� û �7�

uεnk ≥ η > 0 �lþ � Bδ(Y0)

C:J ú�2
∆uεnk = 1 �lþ � Bδ(Y0)G ü � �/� � � �1� � 
 �B8 � � � û � û ü �=��� ÿ	� D′(Bδ(Y0)) � ú ÿ �
∆u0 = 1 � þ � Bδ(Y0)

£ û ÿ �	� � ��� þ �/� �
P ¤



® ¯D°7±³²B´¶µN· �

� ¼ µzº ¿³²�· ½ · º ¼ º ¼ ´¶¼ º ²�·

Á �+Ð Ï�Ö Ã5ÓÕÅ W5ÅËÖ ÐÒÌ5Ð ÇpÐÒÌ5Û�Å
Á:Â pÃ\F^hÄ�_ÅpÇÆ�ÈoÆB�1[]\F^�_baÞcopzþ�p4_Å\ji�\Ff�\�iÞg>p �É Ï Ë Ô u Ö�×�Ò:Ñ|Ï`Î Ö�Ô Ë Ï`×Çï/Ö9äjÐIÏ è Î ç ÙHÒ�ï�Ò
Î1ð Ï è Ñ~ÔmÍ�å~Î#Ò�Ñ~Ö�Ð Ω Ì=Ò~Ô X0 ∈ Ω ÔÕÒ~Î�ú�Ö�Ò Br0(X0) ⊂⊂ Ω ÚÉ Ï Ë Ô

Φu,X0(r) :=
1

rn+2

∫

Br(X0)

1

2
|∇u|2 + u− 1

rn+3

∫

∂Br(X0)

u2

#�Î#Ï`ÐIÑ Φu,X0 ∈ C1((0, r0]) Ò~Ô
d

dr
(Φu,X0) (r) =

1

rn−2

∫

∂Br(X0)

∣

∣

∣

∣

er · ∇
(

u(X)

|X −X0|2
)∣

∣

∣

∣

2

≥ 0

Ï�� er =
X −X0

|X −X0|
Ú à ×Hä�Í/Ð!Ô Ë å~Ö�Î Ë Ò~ÐIÌOÎ1ð Í~äZäjÎ Ë å1Í/Ô Ë Ï`× r 7−→ Φu,X0(r) Ò6Ñ~Ôuå~ÐIÏ Ë Ñ6Ñ�Í/×�ÔîÒ�Ú

.B^hp�aj�jp4þÞaqf Â�ý \j^hÄ�_ÅpÅÆFÈoÆ �
� ú � ú ÿ	� X0 = 0 � ùWú«ûýü



















Ψu(r) =
1

rn+2

∫

Br

1

2
|∇u|2 + u

uε(X) =
u(εX)

ε2ó � ú � � ú ÿ � �DJ û ÿ �/��� û � ÿ	� � � �/� �1� � � û ÿ	

Ψuε

(r

ε

)

= Ψu(r)

C ú ÿ	�
d

dε

{

Ψuε

(r

ε

)}

|ε=1
= 0

��J � � ü r 8 r � û ���
−r d

dr
(Ψu) +

d

dε
{Ψuε(r)}|ε=1 = 0

P|§



� �
d

dε
{Ψuε(r)}|ε=1 =

1

rn+2

∫

Br

∇u · ∇U + U

ú/2
U =

d

dε
(uε)|ε=1 = X · ∇u− 2u

C:J ú�2
d

dr
(Ψu) (r) =

1

rn+3

{
∫

Br

U(−∆u + 1) +

∫

∂Br

U∇u · n
}

� �
U(−∆u + 1) ≡ 0

� �/�






−∆u + 1 = 0 � û u > 0

U = 0 � û u = 0w � û�ü�ú þ ü � ��� � � � � � û ��� ülû ú ÿ	�S� ú ÿ ü 9 þ	� ülû A�� � ��� ��� D2u ∈ L∞
loc(Ω) � C
J ú�2

d

dr
(Ψu) (r) =

1

rn+3

∫

∂Br

(

r
∂u

∂r
− 2u

)

∂u

∂r

ù2ú«ûýü
w =

u

r2
� ó � ú � �

∂u

∂r
= 2rw + r2∂w

∂r

r
∂u

∂r
− 2u = r3∂w

∂r

C:J ú�2
d

dr
(Ψu) (r) =

1

rn+3

∫

∂Br

r3∂w

∂r

(

2rw + r2∂w

∂r

)

= I +
1

rn−2

∫

∂Br

∣

∣

∣

∣

∂w

∂r

∣

∣

∣

∣

2

t V



ú/2¶ú ÿ �
I :=

1

rn−1

∫

∂Br

∂(w2)

∂r

=
1

rn−1

∫

θ∈∂B1

rn−1∂(w
2(r, θ))

∂r

=
d

dr

{
∫

θ∈∂B1

w2(r, θ)

}

=
d

dr

{

1

rn−1

∫

∂Br

w2

}

=
d

dr

{

1

rn+3

∫

∂Br

u2

}

C:J ú�2
d

dr
{Φu,0(r)} =

1

rn−2

∫

∂Br

∣

∣

∣

∣

∂w

∂r

∣

∣

∣

∣

2

���/� �
Φu,0(r) = Ψu(r) −

1

rn+3

∫

∂Br

u2

£ û ÿ �	� � ��� þ �/� �

Q � Î¶ÎÍÓÕÛ�ÉS÷ ÇpÛÕÐÚÌ ÷ ÃHR ÑÍÓ�Ð�s�È Ã5Î
Á:Â pÃ\F^hÄ�_ÅpùßKÈoÆÊÉ Ï Ë Ô X0 ∈ ∂ {u > 0} Ò~Ô u0

X0
Ö¿×�Ò0Î Ë Ù Ë ÔîÒ�ï�Ò è Î#Ï�|}yÕÖ|äÜÒ~× X0 Ú/#�Î#Ï`ÐIÑ u0

X0
Ò6Ñ~Ô

ì�Ï`ÙHÏ1â ç ×�Ò�ï�Ò
ï�Ò%â/ÐIã 2 Ì�å�ð Ò6Ñ~Ô+y � y ï Ë ÐIÒ
u0
X0

(λX) = λ2u0
X0

(X) ä�Ï`Ö�ÐyÔÕÏ`Ö¿Ô λ > 0

Ò~Ô
Φu0

X0
,0(r) = constante = lim

ρ→0+
Φu,X0(ρ)

.B^hp¿a��jpùþÞa±f Â�ý \F^hÄ�_ÅpùßKÈoÆ �ù2ú«ûýü
uεX0

(X) =
u(X0 + εX)

ε2ó � ú � �u� ú þ � þ ÿ � � ú þ	� r �lþ û ü ���~ ü �1� ûýü � ú ÿ � � ú ÿ ���7� 
 � ÿ	� � �lþ û �/� ÿ ü ����� ÿ	� C1
loc(IR

n)
�

u
εnk

X0
−→ u0

X0

t P



� ü � �/� � ú ÿ	�1� " þ � ÿ ü 8 r > 0 A  ��� ú ÿ �
Φ
u

εnk
X0

,0
(r) −→ Φu0

X0
,0(r)

� �u� J � � ��� �=�%J û ÿ ���/� û � ÿ	� �0� JM���65 � �#� � ú ÿ �
Φ
u

εnk
X0

,0
(r) = Φu,X0(εnk

r)

−→ constante = Φu,X0(0
+) := limρ→0+ Φu,X0(ρ)

w � û � � � û � û ü � Φu,X0(0
+) �~ û � ü �u� J � � ��� ��� �N� ú ÿ úaülú ÿ û �.�	� ρ 7−→ Φu,X0(ρ)

� C � �	� þ	�d� � ülü � � û � ûýü �� � ü Aeÿ û � � �/� ú ÿ � � � � � ú � ÿ � ��� þ û ��� ÿ ü � �N� þ � u �






















||D2u||L∞(Br(X0)) ≤ C0

||∇u||L∞(Br(X0)) ≤ C0r

||u||L∞(Br(X0)) ≤ C0
r2

2

� � " þ û 
 �/�I� ÿ ülûýü�" þ � � ú þ � ü�ú þ ü ρ ú ÿ �
Φu,X0(ρ) ≥ −C1 > −∞

C:J ú�2
Φu0

X0
,0(r) = constante = Φu,X0(0

+)

� �
d

dr

(

Φu0
X0
,0

)

(r) =
1

rn−2

∫

∂Br(0)

∣

∣

∣

∣

∂

∂r

(

u0
X0

(X)

|X|2
)∣

∣

∣

∣

2

C:J ú�2 u0
X0

(X)

|X|2 ÿ ��� �7� � ÿ � " þ �B�	� θ =
X

|X| ����J � �
ü r 8 r � û ���

u0
X0

(X) = |X|2w
(

X

|X|

)

£ û ÿ �	� � ��� þ �/� �
3 \F^h\jcDc>e�g>^`pzßKÈxßN@ ð Ò~×�Ñ|Ò~Ù è Î#Ò {

u0
X0

= 0
} Ò6Ñ~Ô�Ö�×Åå6Ï`×�Ò�Ú

t�t



® ¯D°7±³²B´¶µN· �

® ²æ°¼´ ´5²/� ÀF°ó´N²�¼ º ½ · ´ ²æ²]º ²B´Í· ´ ½ · ¶¸²�¼po q ¿ ±

�gß­Þ àâáwã?ãÒäæå�ç?é '¿�?øæìwë ïpðñä ç?äÊYÚõ­ìPé�� õ�å­å�ä
Á:Â pÃ\F^hÄ�_ÅpDA]Èxé¼É Ï Ë Ô v �/ã~Ð Ë � Í/×�Ô







∆v = 0 Ñ~Ö¿Ð IRn

||v||L∞(IRn) ≤ C

#�Î#Ï`ÐIÑ v = constante Ú
.B^hp�aj�jp4þÞaqf Â�ý \j^hÄ�_Åp�A�Èxé �ù2ú«ûýü

m = infIRn v > −∞ � ü w = v −m � ó û ÿ	� û






















∆w = 0 � þ � IRn

w ≥ 0 � þ � IRn

infIRn w = 0

ó � ú � � � J � � �1� ���%J û ÿ	�7
 � � û ü � � J SN�/� ÿ � �?U ú ÿ �
0 ≤ sup

Br

w ≤ CH inf
Br

w

� � infBr
w −→ 0 � ú � � " þ � r −→ +∞ � � J ú�2 supBr

w −→ 0 � ü supIRn w = 0 � � " þ û û � �	� ûx" þ �" þ � w ≡ 0 ���/J � � ü r 8 r � û ��� v = m = constante �

3 \F^h\jcDc>e�g>^`p�A]È��µÉFË ÎÀÍ9ÙHÒ6Ñ~Ö�ÐIÒBï�Ò�Î1ð Ò~×�Ñ|Ò~Ù è Î#Ò {

u0
X0

= 0
} Ò6Ñ~ÔO×�Ö�ÎñÎ#Ò6Ì.Í/Î#Ï`ÐIÑ Ë ÎÞÒ�Ó Ë Ñ~ÔîÒ0Ö¿×�Ò�Ù�Íly

ÔoÐ Ë å6Ò Q ÌSï�Ò�ÔDí6ä�Ò n× n �/ã~Ð Ë � Í/×�Ô�ÔDÐ�Í�å6Ò (Q) = 1 Ò~Ô Q ≥ 0 Ì�ÔÕÒ~ÎñÎ#Ò
ú�Ö�Ò
u0
X0

(X) =
1

2
tX ·Q ·X

t ¬



.B^hp�aj�jp4þÞa ü \F^h\�coc>e�go^hp�A]È�� �
� ÿ¶ÿ úaü � u0 = u0

X0

��� þ û � " þ � � ���9� �lþ �����	� { � � � �1
«þ �:�	� {

u0
X0

= 0
} � � ü ÿ�þ	�x� � � ú ÿ �

∆u0 = 1 �lþ � IRn

ù2ú«ûýü
ξ, ζ ∈ S

n−1 � � ü v = D2
ξζu

0 � ó � ú � �






∆v = 0 �lþ � IRn

||v||L∞(IRn) ≤ C0

C:J � � �1� �H� � ü 5	� ú �1�����Ø��� { û ú þ � û �#� � � ú ÿ � v = constante � ù2ú«ûýü �H� û ÿ ü � ÿ � ÿ ü X ∈ IRn � ü
φ(t) = u0(tX) � ó û ÿ�� û�ú ÿ �

φ(t) = φ(0) + tφ′(0) +

∫ t

0

ds

∫ s

0

dα φ′′(α)

C:J ú�2 þ ÿ � � �/� � þ � ülû ú ÿ � ÿ t = 1 � ú ÿíÿ �
u0 = 0 + 0 +

(
∫ t

0

ds

∫ s

0

dα

)

D2
XXu

0

=
1

2
X · (D2u0) ·X

£ û ÿ �	� � ��� þ �/� �

�gß%$ {�å­áPô2ôWõÕ�?òSá�'Wõ­ìPê äæê ç�õ ðñäæê�ôWõ�ìPêë$
C
J � � ��� �u� �N� ���lþ�� ü � ü � JM5 ú � ú 
���ÿ	� û ü �
? ü 5�� ú ������� t � P @~� ü�ú þ ü � � û � ûýü �u�	� � � úW��r þ	� � ÿ � û �9� ÿ r

� û ú ÿ n = 2 �7Jv�7� � û ü
u0(X) = r2g(θ), ����� � r = |X|, θ =

X

|X|
� ü �I� �	� � � ú ÿ	� " þ � u0 � � � û A �























∆u0 = 1{u0>0} � þ � IR2

u0 ≥ 0

u0 ∈ C1(IR2), ||D2u0||L∞(IR2) ≤ C0

� � �DJ ú �j� �1� ü � þ �u�	� { � �	� � � �y� ÿz� úWú ��� ú ÿ ÿ�� � �=�7L�� û ÿ �	� û#" þ � �u��JM��� � ûýüB�
∆ =

1

r

∂

∂r

(

r
∂

∂r

)

+
1

r2

∂2

∂θ2

t ¦



s � � ��� ú ÿíÿ �B�|�/� � θ ∈ S
1 = [0, 2π) �j� � ûýú � û#" þ �























4g(θ) + g′′(θ) = 1{g>0} �lþ � S
1

g ≥ 0

g ∈ C1(S1), ||g′′||L∞(S1) ≤ C0

{ 8 ú�2 g > 0 ��� � �u� ú �ýþ ü�ûýú ÿ	� �! �	� û � ûýü � �u� ú ÿ ü
g(θ) = A cos(2(θ − θ0)) +

1

4

� ú � ú ÿ	� θ0 = 0 ��� � � � þ ü ��� �=� ú �ýþ ü�ûýú ÿ	�u�7J ú��Wü � ÿ � ÿ ü � �/� ü �I� ÿ	��� � � ü�ûýú ÿ � ÿ θ �/� þ ûýü ü ��8 �65 � ÿ	
 �7� θ� ÿ θ + π
2
� ú ÿ3� � þ ü � þ	�	� ú � �7� " þ � A ≥ 0 �j� ÿ ��� � ú � � ü � ú«û �u� � � �3 eG!UÆ��
0 ≤ A < 1

4ó � ú � � g > 0 � þ � S
1 ��� � � ��; ú þ � ÿ û ü þ ÿ � � ú � þ ülû ú ÿ �3 eG!9ßR�

A > 1
4ó � ú � � g > 0 � þ � �DJ û ÿ ü ��� ��� � (−θ1, θ1) � �|�/� � θ1 ∈ (0, π/2) � C
J ú�2 g′(θ1) 6= 0 ��s ú ÿ ü �I��� ûýülû ú ÿ���/� �B� �0;o� û üu" þ � g � � ü � ú � ûýü�û ���0� ü C1 � w �æÿ�JML �<� ú ÿ��B� � � �	� � ú �ýþ ü�ûýú ÿ	� �3 eG!9éR�

A = 1
4ó � ú � � ú ÿ �

g(θ) =
1

4
(cos(2θ) + 1) =

1

2
(cos2(θ)) � 8 ú�2 g > 0

ó û ÿ	� û � ��; ú ÿ�� ü�ûýú ÿ �lþ û ��� ÿ ü ��� � ü þ ÿ � � ú �ýþ ü�ûýú ÿ
g0(θ) =







1
2
cos2 θ � û θ ∈ (−π/2, π/2)

0 � û ÿ ú ÿ
C:J ú�2 � ú þ �íû � ÿ

g(θ) = g0(θ)ú þ �íû � ÿ
g(θ) = g0(θ + π)

� � " þ û � � ü � ����f���� � ú � þ ülû ú ÿ 8 ü �1� ÿ	��� � ülû ú ÿ � ��� �7� ú þ �íû � ÿ
g(θ) =

1

2
cos2 θ

3 \ji ü coaL!�go\ji
ó ü �1� ÿ	�1� � ü�ûýú ÿl� �1� �H�lþ � θ � û � � � 8Å� úaü � ülû ú ÿl� ��� � ��� � ; ú ÿ�� ü�ûýú ÿ	�7� ú ÿ ü � ú þ ���Ø�	� þ  ü L�� � � �	�
� ú � þ ü�û ú ÿ	� �

u0(X) = r2g0(θ) =











1

2
x2

1 � û x1 ≥ 0

0 � û x1 ≤ 0

t ¡



ú/2U�íû � ÿ ����� � 0 ≤ A ≤ 1
4

�

u0(X) = A cos(2θ) +
1

4
=

1

2
tX ·Q ·X

ú/2
Q =





1
2

+ 2A 0

0 1
2
− 2A



 ≥ 0 �
���/� � ü �I� � � (Q) = 1 �
�gßo� �b��øæìwë ïpðñä�)Pøæê?ø�ëíáPå�ç?ä ò å�áJô2ô2õî�?òSá�'Wõ�ìJê ç?äæô å�õ­ðñõÕ'WäæôFç?ä9î0å�ìÞ�Å�~é�ã
>�p�_Ç_Åp�A�È10¼É Ï Ë Ô α = α(n) ÎÀÍ3å6Ï`×�Ñ~Ô%Í/×�ÔÕÒ
ï�ã � × Ë ÒSä�Í/Ð

α = Φu0
1,0

(r = 1)

Ï��
u0

1(X) =











1

2
x2

1 Ñ Ë x1 ≥ 0

0 Ñ Ë x1 ≤ 0

#�Î#Ï`ÐIÑ α > 0

� � þ��0
���ÿ�� �I� � ����� ÿ ü � þ ülû � û � � ÿ ü �	� � �/� 
aþ �9� ÿ ü � ��� ü L�� � � � û ÿ	� û � �:� þ �H�` û � þ � � ú ÿ4� � þ ü
� ü � � � û � � �y� �7�lþ	� ü � ü � þ û ��� ÿ ü��
Á:Â pÃ\F^hÄ�_ÅpDA]È12�� Á
Â�ý \F^`Ä�_Åp:þ�p:f��]ÿ�pT>Og>\�a���gocDc>p�� ü coe�!&!�g 	 ü e�f|go\jiUþÞp$!�cDgo_Çgñf|p$!.þ�p
ndc>\��b=
a�ÿ �É Ï Ë Ô u Ö�×�ÒyÑ|Ï`Î Ö¿Ô Ë Ï`×bÍ/Ö�äjÐ6Ï è Î ç ÙHÒBï�Ò�Î1ð Ï è Ñ~ÔmÍ�å~Î#Ò
Ò~Ô X0 ∈ {u > 0} Ú É Ï Ë Ô

uεn

X0
(X) =

u(X0 + εnX)

ε2
n

Íl�/Ò6å εn −→ 0 Ú}#�Î#Ï`ÐIÑ Ë Î.Ò�Ó Ë Ñ~ÔÕÒ9Í/ÖbÙHÏ Ë ×�Ñ<Ö�×�Ò�Ñ|Ï`ÖZÑzy%Ñ~Ö Ë ÔÕÒ (εnk
) ÔÕÒ~ÎñÎ#Ò9ú�Ö�Ò<ÎÀÍ3Ñ~Ö Ë ÔîÒHï�Òuæ�Ï|å~×Gy

Ô Ë Ï`×�Ñ (

u
εnk

X0

) å6Ï`×G�/Ò~ÐDâ�Ò ] Ö�× Ë æ�Ï`Ð!ÙHã~ÙHÒ~×�Ô�Ñ~Ö¿ÐyÔÕÏ`ÖÃÑ0Î#Ò6Ñ�å6Ï`Ù�ä�Í�å~ÔñÑ�ï�Ò IRn
' �/Ò~ÐIÑ�Ö�×�ÒyÎ Ë Ù Ë ÔÕÒ u0

X0
Ú� ã6å Ë äjÐIÏ�ú�Ö�Ò~ÙHÒ~×�Ô>ÌS×�Ï`ÔîÏ`×�Ñ u0

X0
ÔÕÏ`Ö¿ÔÕÒ�Î Ë Ù Ë ÔÕÒ<ïÞð Ö�×�ÒBÑ|Ï`ÖÃÑzy%Ñ~Ö Ë ÔîÒ (

u
εnk

X0

) å6Ï`×G�/Ò~ÐDâ�Ò~×�ÔÕÒ�Új#�Î#Ï`Ð6Ñ�Ï`Öè�Ë Ò~×Ë('
limr→0 Φu,X0(r) = α > 0

Ò~Ô Ë Î�Ò�Ó Ë Ñ~ÔÕÒ�Ö�×��/Ò6å~ÔÕÒ~Ö¿Ð
Ö¿× Ë Ô%Í Ë ÐIÒ ν ] ú�Ö Ë ï�ãÕä�Ò~×jï3Í�äjÐ Ë Ï`Ð Ë ï/ÖÅå6ì�Ï Ë ÓUï�Ò�ÎÀÍ}Ñ|Ï`ÖZÑzy%Ñ~Ö Ë ÔÕÒ (

u
εnk

X0

) '
ÔÕÒ~ÎÞú�Ö�Ò

u0
X0

(X) =
1

2
(max(0, < X, ν >))2

Ï`Ö è�Ë Ò~×ËñË('
limr→0 Φu,X0(r) = 2α > 0

t ª



Ò~Ô Ë Î�Ò�Ó Ë Ñ~ÔÕÒSÖ�×�ÒuÙ�Í/ÔoÐ Ë å6Ò Q ï�Ò�Ôoí6ä�Ò n×n Ñ~í�ÙHã~ÔoÐ Ë ú�ÖFÒ6Ì�ä�Ï|Ñ Ë Ô Ë �/ÒNÏ`Ö�×�Ö�ÎñÎ#Ò6Ì��/ã~Ð Ë � Í/×�Ô�ÔDÐ�Í�å6Ò (Q) =
1
] å6Ò~ÔDÔÕÒBÙ�Í/ÔoÐ Ë å6Ò Q ï�ãÕä�Ò~×jï}ÍyäjÐ Ë Ï`Ð Ë ï/Öùå6ì�Ï Ë Ó ï�Ò�ÎÀÍ�Ñ|Ï`ÖZÑzy%Ñ~Ö Ë ÔÕÒ (

u
εnk

X0

) ' ÔÕÒ~ÎÞú�ÖFÒ
u0(X) =

1

2
tX ·Q ·X

� ý
	 idgñfhg>\�i�A]Èk4�@ Ò6Ñ0ä�Ï Ë ×�ÔñÑ X0 ∈ {u > 0} ï�Ò<Ôoí!ä�Ò Ë(' Ñ|Ï`×�ÔNÍ~äZä�Ò~Î#ã6Ñ0ä�Ï Ë ×�ÔñÑ<ÐIã%â/Ö�Î Ë Ò~Ð6Ñ�ï�Ò<ÎÀÍ
æ!ÐIÏ`×�Ô Ë%ç ÐIÒ�Î Ëoè ÐIÒ�Ú@ Ò6Ñuä�Ï Ë ×�ÔñÑ X0 ∈ {u > 0} ï�ÒBÔoí!ä�Ò ËñË(' Ñ|Ï`×�ÔSÍ~äZä�Ò~Î#ã6Ñ�ä�Ï Ë ×�ÔñÑ0Ñ Ë ×�â/Ö�Î Ë Ò~Ð6ÑBï�Ò�ÎÀÍNæ!ÐIÏ`×�Ô Ë%ç ÐIÒ�Î Ëoè ÐIÒ�Ú


�×Åã6å~Ð Ë Ô
∂ {u = 0} = R ∪ S

Ï��
R =

{

X0 ∈ ∂ {u = 0} ,Φu,X0(0
+) = α

}

S =
{

X0 ∈ ∂ {u = 0} ,Φu,X0(0
+) = 2α

}

�7i�f|pÃ^hÿÞ^��Zf|e¿fhgo\ji�È

0

0

    1       

    1u (x  ,x  )= 1/2   (max(x  ,0))

 u (x  ,x  )= 1/2     x 

u 0 =0

u =0

     2

    2

    2

         2
    2

      2

 _¡k¢¤£ ª � P¦¥ { û � ûýü � � ��� � � úW��r þ	�
.B^h\Fÿ�\/!�g>fhg>\ji�A]È16 S Ò6Ñ~ÔFæ�Ò~Ð!ÙHã�Ú
3 \F^h\jcDc>e�g>^`p�A]È1: R Ò6Ñ~ÔOÖ¿×ÅÏ`Ö$�/Ò~Ð!Ô�ï�Ò ∂ {u = 0} ÌuÒ~Ô S Ò6Ñ~Ô�Ö�×�æ�Ò~Ð~ÙHã
ï�Ò ∂ {u = 0} Ú
.B^hp�aj�jp4þ�pùc>ebÿd^h\Fÿ�\�!�g>f|go\ji§A]È16 �ù2ú«ûýü

Xn
0 ∈ S ü � � " þ � Xn

0 −→ X0
�	� ÿ ��� þ ü � � ú þ ����� " þ � X0 ∈ S � ùWû X0 6∈ S � � � ú � � X0 ∈ R� ü � ú ÿ	�

Φu,X0(r) −→ α

t 7



� ú � � " þ � r ü � ÿ �U�/��� � � � � ú � ùWú«ûýü r0 > 0
ü � � " þ �
Φu,X0(r0) ≤

3

2
α

� �/�=� û �x� � þ � � ú ÿ �
Φu,Xn

0
(r0) ≥ Φu,Xn

0
(0+) = 2α

C:J ú�2 � �/� � � �1� � 
 �:8 � � � û � û ü � ú ÿ ülû ���
Φu,X0(r0) ≥ 2α

s ú ÿ ü �I�/� û � ülû ú ÿ �

t ¤



® ¯D°7±³²B´¶µN· ¨

© ´N¿D½ · ½ ·q´ ± ¼ñ² º ´z´ ´5² ºë° ¿³²æ²�·âµz´

Á ª Ì5Å ÙyÐ Ï�Ö Ã5Ó�Å�WÍÅÜÖ ÐÚÌ5Ð ÇpÐÚÌ5ÛÕÅÜÎ�ÐÚÃ)Ï7ÓÕÅgÆ Î�Ð Û�Ì$ÇbÆ ÆæÛ�Ì3öÒÃ5Ó�ÛÕÅ�ÏnÆ
¥ � �	� � � ú ÿ	� " þ � �%J ú ÿ ��� � ûýü

∂ {u = 0} = R ∪ Sú/2
R =

{

X0 ∈ ∂ {u = 0} ,Φu,X0(0
+) = α

}

S =
{

X0 ∈ ∂ {u = 0} ,Φu,X0(0
+) = 2α

}

Á:Â pÃ\F^hÄ�_ÅpÇÆ�ÈoÆÊÉ Ï Ë Ô v =
1

2
tX ·Q ·X ≥ 0 Ï�� Q Ò6Ñ~Ô.Ö�×�ÒBÙ�Í/ÔDÐ Ë å6Ò n× n Ñ~í�ÙHã~ÔoÐ Ë ú�ÖFÒ«�/ã~Ð Ë y� Í/×�ÔOÔoÐ1Í�å6Ò (Q) = 1 Ú ÉFË u Ò6Ñ~ÔOÖ¿×�ÒyÑ|Ï`Î Ö�Ô Ë Ï`×bï/Ö<äjÐIÏ è Î ç ÙHÒ:ï�ÒBÎ1ð Ï è Ñ~Ô%Í�å~Î#Ò
Ò~Ô�Ñ Ë X0 ∈ S Í/Î#Ï`Ð6ÑBÎÀÍ

æ�Ï`×�å~Ô Ë Ï`×
Ψv
u,X0

(r) :=
1

rn+3

∫

∂Br(0)

(u(X0 + ·) − v)2 Ò6Ñ~Ôuå~ÐIÏ Ë Ñ6Ñ�Í/×�ÔîÒ
Ò~× r
ÛHp¿_Üe	^`ÝKaÞpÅÆ�È#ßN@ Ï`ÐIÑ�ú�Ö�Ò å6Ò~ÎÀÍØ×�Ò�Ñ|Ò~Ð1Í�ä�Í`Ñ�×�ã6å6Ò6Ñ6Ñ�Í Ë ÐIÒ6Ì0Ï`×lÏ`Ù�ÙHÒ~ÔDÔoÐ�Í v ïZÍ/×�Ñ�Î1ð Ò�Ó7äjÐ6Ò6Ñ6Ñ Ë Ï`×
Ψv
u,X0

(r) ÌSÒ~×ùÎÀÍ9×�Ï`ÔmÍ/×�Ô�Ñ Ë Ù�äjÎ#Ò~ÙHÒ~×�Ô Ψu,X0(r) Ú
.B^hp�aj�jp4þÞaqf Â�ý \j^hÄ�_ÅpÅÆFÈoÆ �
� ÿU� ú ÿ�� û �����1� þ ÿ ��; ú ÿ	� ülû ú ÿ v � � � û A � ÿ ü

Φv,0(r) = 2α = Φu,X0(0
+)

s � � û � � ü � ÿU� �/� ülû ��þ	� û ���.� � � û A��B� �/� � �
; ú ÿ	� ülû ú ÿ v � þ ü 5	� ú �1�7�9� �ù2ú«ûýü � � ú � �
w = u(X0 + ·) − v

t §



� �/� û ÿ ü �7
 �I� ü�û ú ÿ � �/� � �/� ü�û � ú ÿ3� � �x��þ	� �
Φu,X0(r) − Φu,X0(0

+)

= Φu,X0(r) − Φv,0(r)

=
1

rn+2

∫

Br

1

2
|∇w|2 + ∇v · ∇w + w

− 1

rn+3

∫

∂Br

w2 + 2vw

=
1

rn+2

∫

Br

1

2
|∇w|2 + w (1 − ∆v)

− 1

rn+3

∫

∂Br

w2 +
1

rn+3

∫

∂Br

rw n · ∇v − 2vw

=
1

rn+2

∫

Br

1

2
|∇w|2 + w (1 − ∆v)

− 1

rn+3

∫

∂Br

w2 +
1

rn+3

∫

∂Br

w(X · ∇v − 2v)

=
1

rn+2

∫

Br

−1

2
w∆w + w (1 − ∆v)

+
1

rn+3

∫

∂Br

w(X · ∇v − 2v) + I

¬¬V



ú/2
I :=

1

rn+3

∫

∂Br

1

2
rwn · ∇w − w2

=
1

rn+3

∫

∂Br

1

2
wr

∂w

∂r
− w2

=
1

rn+3

∫

∂Br

r
∂

∂r

(

w2

4

)

− w2

=
1

4rn−2

∫

∂Br

1

r4

∂

∂r

(

w2
)

− 4

r5
w2

=
1

4rn−2

∫

∂Br

∂

∂r

(

w2

r4

)

=
r

4

{

1

rn−1

∫

∂Br

∂

∂r

(

w2

r4

)}

=
r

4

d

dr

{

1

rn−1

∫

∂Br

w2

r4

}

=
r

4

d

dr

{

1

rn+3

∫

∂Br

w2

}

C
J ú�2
d

dr

{

1

rn+3

∫

∂Br

w2

}

=
4

r

(

Φu,X0(r) − Φu,X0(0
+)

)

+
2

rn+3

∫

Br

{w∆w − 2w(1 − ∆v)}

− 4

rn+4

∫

∂Br

w(X · ∇v − 2v)

� �u� J � � ��� �=� �
; ú ��� þ	� �0�	��� ú ÿ úaü�ú ÿ û � ú ÿ �
Φu,X0(r) − Φu,X0(0

+) ≥ 0

� ü � �/��� û �#� � þ � �S� � v �65 ú«û � û ��� ÿ	��� � ü 5	� ú �1�����y� � ü 5 ú � ú 
 � ÿ �y�����	� 
 � � 2 � � ú ÿ��
X · ∇v − 2v = 0

¬�P



� ü � � � û A �
∆v = 1

� ÿU� � �x��þ	� �y� � ú � �B? �|�/� � u " þ û � û 
«ÿ û A � û � û u(X0 + ·) @

w∆w = (u− v)∆(u− v) =







0 � û u > 0

v � û u = 0

∣

∣

∣

∣

∣

∣

≥ 0

C:J ú�2
d

dr

{

1

rn+3

∫

∂Br

w2

}

≥ 0

s � � ûæü �7�1� û ÿ � � � � �1� þ ���B� þ ü 5	� ú �1�7�9� �
>�p�_Ç_ÅpÅÆFÈxé¼É Ï Ë Ô u0

X0
Ö¿× è Î#Ï�|}yÕÖhäbÎ Ë Ù Ë ÔÕÒBï�Ò u Ò~× X0

] å6Ò~Î Ö Ë y1å Ë ä�Ï`Ö$�`Í/×�ÔSÍyäjÐ Ë Ï`Ð Ë ï�ãÕä�Ò~×jï/ÐIÒ
ï�ÒBÎÀÍ�Ñ|Ï`ÖÃÑzy%Ñ~Ö Ë ÔîÒ�Ò�Ó�ÔoÐ�Í Ë ÔîÒ ' Ú�#�Î#Ï`Ð6Ñ�Ï`×ùÍ

Ψv
u,X0

(0+) =
1

rn+3

∫

∂Br(0)

(

u0
X0

− v
)2

.B^hp�aj�jp4þÞa c>p¿_Å_ÅpÅÆ�Èxé �
¥ ���9�/� " þ ú ÿ	� " þ � �%J ú ÿ �

Ψuε
X0
,0(r) = Ψu,X0(εr)

� � � ú þ � þíÿ � � ú þ	� r �lþ û ü �=�~ ü �1� ûýü � (ε′) � ú ÿ � � � � ú ÿ ����� 
 � ÿ�� �y� ÿ+ÿ ú �1��� C1 þ ÿ û ; ú �1� � ��� ÿ ü �lþ �ülú þ	��� � �u� ú � � � � ü � �	� uεX0

���7� � u0
X0
� � ú ÿ	� 8 r A  � ú ÿ �

Ψ
uε′

X0
,0(r) −→ Ψu0

X0
,0(r)

� �/�=� û �x� � þ � �.� �/� � ��� ú ÿ úaülú ÿ û �0�	� Ψu,X0 � ú ÿ �
Ψu,X0(ε

′r) −→ Ψu,X0(0
+)

� ÿ � ÿ ü�û �1� �DJv�7
 � � û ü �
Ψu,X0(0

+) = Ψu0
X0
,0(r)

� ú þ � ülú þ ü r > 0 ��� � " þ û�ü ���1� û ÿ � � � � ��� þ �/�
� þ3� �7�9��� �
3 \F^h\jcDc>e�g>^`p Æ�È��hM Ï`Ö¿ÐÜÔîÏ`Ö�Ô X0 ∈ S Ì Ë Î�Ò�Ó Ë Ñ~ÔîÒÅÖ¿×�ÒÅÖ�× Ë ú�ÖFÒÅÙ�Í/ÔDÐ Ë å6Ò n × n Ñ~í`ÙHã~ÔDÐ Ë ú�Ö�Ò
QX0 Ì4ä�Ï|Ñ Ë Ô Ë �/Ò6Ì­�/ã~Ð Ë � Í/×�ÔlÔoÐ�Í�å6Ò (QX0) = 1 ÔîÒ~ÎñÎ#Ò¼ú�Ö�Ò�ÎÀÍ Î Ë Ù Ë ÔÕÒ u0

X0
ï�Ò�ÔÕÏ`Ö¿Ô è Î#Ï�|}yÕÖhä

uεX0
(X) =

u(X0 + εX)

ε2
ÌSÒ6Ñ~Ô.Ö�× Ë ú�ÖFÒ�Ò~ÔuÒ6Ñ~ÔSï�Ï`×�×�ã6Ò�ä�Í/Ð

u0
X0

=
1

2
tX ·QX0 ·X

¬ t



.B^hp�aj�jp4þÞa ü \F^h\�coc>e�go^hp Æ�È�� �ù þ	�	� ú � ú ÿ�� " þKJ û � �~ û � ü � �	� þ  � û � ûýü � �:� ú ��� û#� � � � v1, v2 ú/�íü � ÿ2þ � �<� �/� � � úW��r þ	�K�d�/J � � ü�r 8 r � û �1�ü � �x� � � " þKJ û � �~ û � ü ���	� þ  � ú þ	� r � þ ûýü � � (ε′) � ü (ε′′)
ü � �#� � � " þ �

uε
′

X0
−→ v1

� ü
uε

′′

X0
−→ v2

� ÿ � ú«û ü � J � � �1� ��� � � �7�9��� P � ¬ " þ �
1

rn+3

∫

∂Br(0)

(v1 − v)2 = Ψv
u,X0

(0+) =
1

rn+3

∫

∂Br(0)

(v2 − v)2

G ÿ ;o� û � � ÿ ü � � �65 úaû  v = v1 � ú ÿ ú��íülû � ÿ ü � �y� ��� þ	� ü � ü �

Q ® õ Î�ÅgÌ3W3÷ÒÌÍÉ�Å É�ÐÒÌ$ÇpÛ�Ì�ÃÍÅ WÍÃ ÑÍÓÕÐ�s ÈeÃ5Î ÓÕÛ�Ö ÛÕÇpÅ
¥ � �	� � � ú ÿ	� " þ � S � � ü ;>�7�1� � �

.B^h\Fÿ�\/!�g>fhg>\jiqßKÈoÆP@ ð Í~äZäjÎ Ë å1Í/Ô Ë Ï`×
Q : S −→ Mn×n

X0 7−→ QX0

Ò6Ñ~Ôuå6Ï`×�Ô Ë ×�ÖFÒ�Ú
3 \F^h\jcDc>e�g>^`pzßKÈxß �~ÎdÒ�Ó Ë Ñ~ÔÕÒBÖ�×4ÙHÏ�ï/Ö¿Î#Ò
ï�Ò
å6Ï`×�Ô Ë ×�Ö Ë Ôîã σ ÔîÒ~ÎÞú�Ö�Ò

∀X0, Y0 ∈ S, |QX0 −QY0 | ≤ σ (|X0 − Y0|)
.B^hp�aj�jp4þÞa ü \F^h\�coc>e�go^hpzßKÈxß �
s � � ��� �7�lþ	� ü ���	� �%J þ ÿ û ; ú �1��� � ú ÿ ü�û ÿ2þ ûýü �y� þ � � � �=� ú � � � � ü � �
.B^hp�aj�jp4þ�pùc>ebÿd^h\Fÿ�\�!�g>f|go\ji ßKÈoÆ �ù2ú«ûýü

Xn
0 −→ X0

� G ü � ÿ ü � ú ÿíÿ	� ε > 0 ��A  ú ÿ	� r > 0
ü � � " þ �

Ψu,X0(r) ≤ Ψu,X0(0
+) + ε

¥ ���9�/� " þ ú ÿ	� " þ �B8 r A  ��� ú ÿ �
Ψu,Xn

0
(0+) ≤ Ψu,Xn

0
(r) −→ Ψu,X0(r)

¬�¬



C:J ú�2
lim sup
n→+∞

Ψu,Xn
0
(0+) ≤ Ψu,X0(0

+) + ε

ú/2
ε � � ü �/� � ûýü �I� û �1� �¿� � " þ û � û 
«ÿ û A � " þ �

lim sup
n→+∞

Ψu,Xn
0
(0+) ≤ Ψu,X0(0

+)

��J � � ü r 8 r � û ���
lim supn→+∞

∫

∂B1(0)

(

1
2
tX ·QXn

0
·X − v

)2

≤
∫

∂B1(0)

(

1
2
tX ·QX0 ·X − v

)2

{ � �65 ú«û  v = 1
2
tX ·QX0 ·X

û � �	� û#" þ �
QXn

0
−→ QX0

� � " þ û�ü ����� û ÿ � � � � �1� þ ���
��� � � � � ú � ú � ûýülû ú ÿ �
.B^h\Fÿ�\/!�g>fhg>\jiqßKÈxé �~Î�Ò�Ó Ë Ñ~ÔÕÒ9Ö¿×½ÙHÏ�ï/Ö�Î#Ò ï�Ò3å6Ï`×�Ô Ë ×�Ö Ë ÔÕã σ ÔîÒ~Î.ú�Ö�Ò�ä�Ï`Ö¿Ð9ÔîÏ`Ö�Ô X0 ∈ S Ì.ä�Ï`Ö�Ð
ÔÕÏ`Ö�Ô r > 0 Ì�Ï`× Í

0 ≤ Ψv
u,X0

(r) ≤ σ2(r) ä�Ï`Ö¿Ð�Î#Ò�å6ì�Ï Ë Ó v = u0
X0

.B^hp�aj�jp4þ�pùc>ebÿd^h\Fÿ�\�!�g>f|go\ji ßKÈxé �
� �/� � ú ÿ ü �I�/� û � ülû ú ÿ �
� ý
	 idgñfhg>\�iqßKÈi�µÉ Ï Ë Ô]ä�Ï`Ö�Ð k = 0, ..., n− 1

Sk = {X0 ∈ S, ï Ë Ù°¯�Ò~Ð QX0 = k}

# Ë ×�Ñ Ë
S =

n−1
⋃

k=0

Sk

.B^h\Fÿ�\/!�g>fhg>\jiqßKÈ10NM Ï`Ö¿Ð�å6ì�ÍZú�Ö�Ò k ÌOÎ1ð Ò~×�Ñ|Ò~Ù è Î#Ò
Fk =

n−1
⋃

j=k

Sj

Ò6Ñ~ÔFæ�Ò~Ð!ÙHã�Ú

¬/¦



.B^hp�aj�jp4þ�pùc>ebÿd^h\Fÿ�\�!�g>f|go\ji ßKÈ10 �ù2ú«ûýü
Xn

0 ∈ Fk
����� � Xn

0 −→ X0 ∈ S � ó � ú � �
lim

n→+∞
QXn

0
= QX0

C:J ú�2
k ≤ lim sup

n→+∞

( � û � � �7� QXn
0

)

≤ � û � � �7� QX0

s � � û � � ú þ ��� " þ � X0 ∈ Fk
�

.B^h\Fÿ�\/!�g>fhg>\jiqßKÈ12 �~Î�Ò�Ó Ë Ñ~ÔîÒ�Ö�×4ÙHÏ�ï/Ö¿Î#Òyï�Ò
å6Ï`×�Ô Ë ×�Ö Ë Ôîã σ ÔÕÒ~Î�ú�Ö�ÒSä�Ï`Ö�Ð0ÔÕÏ`Ö¿Ô X0, Y0 ∈ Sn−1 =
Fn−1 ÌuÏ`×ùÍ ï Ë Ñ~Ô (Y0, X0 + ¯�Ò~Ð (QX0))

|Y0 −X0|
≤ σ (|X0 − Y0|)

.B^hp�aj�jp4þ�pùc>ebÿd^h\Fÿ�\�!�g>f|go\ji ßKÈ12 �ù þ	�	� ú � ú ÿ�� " þKJ û � �! û � ü � þ ÿ � �lþ û ü ���	� � ú«û ÿ ü � Xn
0 , Y

n
0 ∈ Sn−1

ü � �#� " þ �














� û � ü (Y n
0 , X

n
0 + � �7� (

QXn
0

))

|Y n
0 −Xn

0 |
≥ δ > 0

|Y n
0 −Xn

0 | −→ 0

� þ û ülü ��8<�! ü �I� û �1� þíÿ � � ú þ	� r �lþ ûýü � ú ÿ3� � þ ü � þ	�	� ú � �7� " þ �
Xn

0 , Y
n
0 −→ X0 ∈ Sn−1

� ü=" þ � ?>� ú þ � þ ÿ3�65 ú«û  9 þ � û � û � þ   � þU��L�� ü �����B�	� � ú2ú �1� ú ÿ ÿ	� � �6@
1

2
tX ·QX0 ·X =

1

2
x2

1ù2ú«ûýü � � ú � �
εn = |Y n

0 −Xn
0 | −→ 0

� ü
νn =

Y n
0 −Xn

0

|Y n
0 −Xn

0 |
−→ Sn−1

ú/2 � � � ú ÿ ���7� 
 � ÿ	� �b�	� � νn � � û � þ � ÿ	� ú �1� þ ÿ �Ø; ú«û � " þ ûýü ü �ù8Ü�~ ü �1� û ��� þ ÿ � � ú þ	� r � þ ûýü � �S� ÿ
� ú ÿ	� û �	�7�1�B� � ú � �u� � � � úW��r þ	�

uεn

Xn
0{ � � � ú�� � �7�9� � �B� ���7� � ûýü � û ÿ	� û��







� û � ü (νn, � ��� (

QXn
0

))

≥ δ > 0

uεn

Xn
0
(νn) = 0

¬Z¡



ó û ÿ	� û
(

Ψ
u0

X0

u
εn
Xn

0
,0
(r)

)
1
2

=

(

Ψ
u0

X0
u,Xn

0
(εnr)

)
1
2

≤
(

Ψ
u0

Xn
0

u,Xn
0
(εnr)

)
1
2

+

(

Ψ
u0

X0

u0
Xn

0
,0
(εnr)

)
1
2

≤ σ(εnr) + Cσ(εn)s � � û � � ú þ ��� " þ �
uεn

Xn
0
−→ u0

X0G ÿ¶þ ü�û � û � � ÿ ü � � � ������� ? � ú ÿ ü � � � �1� þ ���B� � ü � � û ���1� ��� þz� � � ü � þ � @>�p�_Ç_Åp4ß]È54 ¯�Ò~Ð QXn
0
−→ ¯�Ò~Ð QX0

� ÿ ú��íülû � ÿ ü






� û � ü (ν, � �7� (QX0)) ≥ δ > 0

u0
X0

(ν) = 0
{ ���	� þ  û ����� � û 
«ÿ � û � �	� û#" þ � " þ �

1

2
(ν1)

2 = 0

� � ú � � " þ � � � � �1�7� û ����� � û 
aÿ � û � �	� û#" þ � " þ � ν1 6= 0 �Fs ú ÿ ü �1�/� û � ü�ûýú ÿ �

� ® ÅgÆpÉrÏTÛ�Î5ÇpÛÕÐÚÌ W5Å�Ó�Ä ÅgÌÍÆpÅgÖIÑÍÓÕÅØÆæÛ�Ì öÒÃ5Ó�ÛÕÅ�Ï
�gß­Þ àâáwã?ãÒäæå�ç?é '¿�?øæìwë ïpðñä ç»è�ä�±�'Wäæê?ô2õ­ìPê ç?ä³² ��õm'íê�äK)
Á:Â pÃ\F^hÄ�_ÅpùéKÈoÆB� Á
Â�ý \F^`Ä�_ÅpØþu< p
[Kf|p�iL!�g>\�iqþÞp�´ Â g>f|iÞp
� �É Ï Ë Ô A Ö�×Åå6Ï`Ù�ä�Í�å~Ô.ï�Ò IRm Ò~ÔSï�Ò~Ö/Ó3Í~äZäjÎ Ë å1Í/Ô Ë Ï`×�Ñ

f : A −→ IRp

Tf : A −→ IRm×p

ÔÕÒ~ÎñÎ#Ò6Ñ
ú�Ö�Ò
lim sup

a,b∈A,|a−b|→0

|Tf(b) − Tf(a)| = 0

Ò~Ô
lim sup

a,b∈A,|a−b|→0

f(b) − f(a) − Tf(a) · (b− a)

|b− a| = 0

#�Î#Ï`ÐIÑ Ë Î�Ò�Ó Ë Ñ~ÔÕÒ�Ö�×�Ò
Í~äZäjÎ Ë å1Í/Ô Ë Ï`× C1 ò
g : IRm −→ IRp

¬�ª



ÔÕÒ~ÎñÎ#Ò
ú�Ö�Ò
g|A = f, (∇g)|A = Tf

�gß%$ Oâã?ã?å­õ�ò á�'Wõ�ìPêë*�åÕè^ø�'Wé�ç?äóç�ä åÕè^äæê�ôWäpðóî?å­ä ôWõ�ê-)Pé�å­õ�ä�ë
.B^h\Fÿ�\/!�g>fhg>\jiqéKÈxß¼É Ï Ë Ô X0 ∈ Sn−1 Úµ#�Î#Ï`ÐIÑ Ë ÎdÒ�Ó Ë Ñ~ÔÕÒyÖ�×ùÐ�Í/íÃÏ`× rX0 > 0 Ò~ÔOÖ�×Üå6Ï`Ù�ä�Í�å~Ô A ï�Ò
ÎÀÍ (n− 1) y ï Ë ÙHÒ~×�Ñ Ë Ï`×�×�Ò~ÎñÎ#Ò è Ï`Ö�Î#Ò BrX0

(0) ⊂ ¯�Ò~Ð QX0 ' IRn−1 Ì.Ò~Ô Ë Î�Ò�Ó Ë Ñ~ÔîÒ0Ö¿×�ÒBÍ~äZäjÎ Ë å1Í/Ô Ë Ï`×
f : A −→ ( ¯�Ò~Ð QX0)

⊥ ' IR

ÔÕÒ~ÎÞú�Ö�Ò�Ò~×bï�ã � × Ë Ñ6Ñ�Í/×�Ô
ψ : A −→ BrX0

(X0) ⊂ IRn

x′ 7−→ ψ(x′) = X0 + (x′, f(x′))

Ï`×ùÍ
Sn−1 ∩ BrX0

(X0) = ψ(A)

.B^hp�aj�jp4þ�pùc>ebÿd^h\Fÿ�\�!�g>f|go\ji éKÈxß �
s � ülü � � � ú � ú � û ü�û ú ÿ � � ü þ ÿB� ú � ú �x� � û �1�Þ�	� � � � � ú � ú � ûýülû ú ÿBt � ª � � ÿ � �7Aeÿ û �1� � ÿ ü A � ��� � � � � ú 9 � � ülû ú ÿú � ü 5 ú 
 ú ÿ � � � � þ û ��� ÿ ü � �

A = � � ú 9
| � ��� QX0

(

Sn−1 ∩ BrX0
(X0)

)

.B^h\Fÿ�\/!�g>fhg>\jiqéKÈxé 
�× ï�ã � × Ë Ô Tf Ñ~Ö�Ð A ä�Í/Ð
Tf(x′) =

nx′

ny

Ï��






















n = (nx′, ny) ∈ ¯�Ò~Ð QX0 × ( ¯�Ò~Ð QX0)
⊥

|n| = 1

IR · n⊥ = ¯�Ò~Ð Qψ(x′)

#�Î#Ï`ÐIÑ (f, Tf) Ñ�Í/Ô Ë Ñ>æ7Í Ë Ô.Í/Ö/Ó9ì�í6ä�Ï`Ô>ì ç Ñ|Ò6ÑBï/ÖzÔñì�ã6Ï`Ð ç ÙHÒ«¶ÃÚ ~ ïÞð Ò�Ó�ÔÕÒ~×�Ñ Ë Ï`×bï�Ò^·Hì Ë ÔD×�Ò~í�Ñ~Ö¿Ð A Ú
.B^hp�aj�jp4þ�pùc>ebÿd^h\Fÿ�\�!�g>f|go\ji éKÈxé �
s � ülü � � � ú � ú � ûýülû ú ÿ � � ü þ ÿ·� ú � ú �x� � û �1�Ç��� � � � � ú � ú � û ü�û ú ÿ·t � ª � � ÿ �1�7�H��� " þ � ÿ üÜ" þ � n =

1√
1+|∇f |2

(∇f, 1) � ú � � " þ � f � � ü � ��
aþ	� û ��� �
3 \F^h\jcDc>e�g>^`pzéKÈ�� Sn−1 Ò6Ñ~Ôuå6Ï`×�ÔÕÒ~×�Ö4ïZÍ/×�Ñ�Ö�×�Ò0ì�í6ä�Ò~ÐIÑ~Ö¿Ðñæ7Í�å6Ò C1 Ú

¬ 7



ÛHp¿_Üe	^`ÝKaÞp4éKÈ80ëê ×�ÒØÍ/×jÍ/Î í|Ñ|Ò}Ñ Ë Ù Ë ÎÀÍ Ë ÐIÒ�ä�Ò~Ð!ÙHÒ~Ô
ï�ÒUÙHÏ`×�ÔoÐIÒ~ÐUú�ÖFÒUÎ#Ò6Ñ Sk Ñ|Ï`×�ÔBÎ#Ï|å1Í/Î#Ò~ÙHÒ~×�Ôå6Ï`×�ÔÕÒ~×�ÖZÑ:ïZÍ/×�Ñ:ï�Ò6Ñ«�`Í/Ð Ë ã~Ôîã6Ñ C1 ï�Ò
ï Ë ÙHÒ~×�Ñ Ë Ï`× k Ú
3 \ji ü cDaL!�g>\�i
{ �<�1� �65 ��� �65 �
�	� � � ú � � û � ü � � " þ � � û ü � ülû �/� ��� þ � �DJ � ÿ	� �7� � � �y�	� �=� úaû ÿ ü ��� û ÿ	
«þ	� û �7� ��� �:��� ÿ	� ú ÿ ü �1��	� ÿ	� � ��� þ�� ú þ	� � J � þ ü �1� � � ú ���9� û ÿ � � � ù þ û ��� ÿ ü � � �
� � � �	� � ü � �65 ÿ ûx" þ � ��� û � û � � û �1� �0� � þ ��� ÿ ü
�7J � �	�	� ûx" þ ��� ú þU� � � �js ûýülú ÿ	� � ÿ ���I� � �¥ { � ���lþ � ;o� � � � � û ÿ û �H� � � �¥ { � � � ú�� � �����0�	� «Nþ �<; ú �1� r­ù 5 � 5 � ÿ ü �I� û ü �7�9� ÿ ü � J û �H� 
 � �¥ { � ��� � ú�� � ����� � 8�;>� ú ÿ ülû �7�1� �u� û#� ��� � 8��	� þ  �	5 � � � �¥ { � � � ú�� � �����0�	� �%J ú�� � ü � �7� �y� JM� � ú � þ ülû ú ÿ¥ { JM� " þ � ü�û ú ÿ ��� � � �65 � � � þ � ÿ ú ÿU� û ÿ	� � û �1�¥ { � ��� " þ � ülû ú ÿ	� �	� E �|� û ��� r�ù2ü�ú U � �¥ { JM� ü þ �	���	� �N� û ÿ	
«þ�� �/� ûýü �7� �	� �=� L�� ü �7�9� � � �#� û � ü�ûx" þ � �rÿ ú ÿU� û ÿ�� � û �1� �¥ � ü � �

¬ ¤



® ¯D°7±³²B´¶µN· ¸

© ´N¿D½ · ½ ·q´ ± ¼ñ² º ´z´ µ ¯q° ¿³²æ²�·âµz´

Á ¹ R)ÅgÖ ÎÍÓÕÅ W5Å Ì5ÐÚÌ Ã¶Ì5Û�É�Û
Ç�õ W5ÅgÆ ÓÕÛ�Ö Û
ÇpÅgÆ W5Å�ÑÍÓÕÐ�s ÈeÃ5Î
� ÿ ��� 
 ���1�	� � � � � ú�� � �7�9�<�	� �%J ú�� � ü � �7� � ?^þíÿÅ� � þÅ��� þ	��
���ÿ	� �1� � " þ � � � ����� �	������� ÿ ü @��lþ �þíÿ ú þ ����� ü Ω ��� ú þ � þíÿ �y; ú ÿ	� ülû ú ÿ f � ú ÿ ü�û ÿ�þ � � þ � Ω

�






















∆u = f · 1{u>0}

u ≥ 0

u ∈ C1, ||D2u||L∞ ≤ C0

? P � P @

3 \ji�f|^hp¬=1p�[Kp¿_Üÿ�c>p
w � �! û � ü � þíÿ � ; ú ÿ	� ülû ú ÿ f � ú ÿ ülû ÿ�þ � � � ü þíÿ � � ú � þ ü�û ú ÿ u �	� ? P � P @~� � ü þ ÿ(� ú«û ÿ ü X0 ∈ Ω �� ��
«þ�� û �7�=� þØ� � ÿ	� �	� ÿ ú�ü �1�B� �~Aeÿ ûýülû ú ÿ ����� � f(X0) = 1 � ü � � " þ � � � �=� û � û ü � � u0

X0

�	� � � � úW��r þ	�
uεX0

(X) = u(X0+εX)
ε2

ÿ � � ú ÿ ü � � �gþ ÿ ûx" þ � �:?o� � � � J þíÿ � ��� û �1� � � û ÿ�Aeÿ û � @ �s � � �
� ú ÿ ü ��� " þ � �DJ þ ÿ û � û ü � �	� ��� û � û ü � � �	� � � úW��r þ	� � � ü � �7� û � � ü � ? � ü � � þ ü � ��� � ÿ ���1�0�	� � �� ��
«þ�� �/� ûýü � �	� f @ �
Q ª Ì5Û�É�ÛÕÇ�õ WÍÅgÆ�Ó�Û�Ö Û
ÇpÅgÆ WÍÅ³ÑÍÓÕÐ�s ÈeÃ5Î Å�Ç É�ÐÒÌÍÆ�õgÊ�Ã5ÅgÌÍÉ�ÅgÆ

ó ÿ úaü �1� � ú ÿíÿ � û ��� � ÿ�� � � û �aÿKJML � � � � �	�O� � ü 5 ú �	� 
���ÿ	� �1� � ��� ü � û � ��� ���	� � ��� þ �/�S�	� �%J þ ÿ û � ûýü ���� �=� û � ûýü � � �	� � � úW��r þ	�z� ú þ � � � �u� ú«û ÿ ü � � ��
aþ	� û ��� � �
E=� � ÿ � ú«û ÿ	� û � � � ü � ú �1� û#� � �0�	� � � ú þ ���7� � �y� �7�lþ	� ü � ü � þ û ��� ÿ üB�
Á:Â pÃ\F^hÄ�_ÅpùßKÈoÆÊÉFË

f ∈ C0,α(Ω) ä�Ï`Ö�Ð:Ö�× α ∈ (0, 1] Ì=Ò~Ô�Ñ Ë X0 Ò6Ñ~Ô�Ö�× ä�Ï Ë ×�Ô.ÐIã%â/Ö¿Î Ë Ò~Ð
ïÞð Ö¿×�Ò
Ñ|Ï`Î Ö�Ô Ë Ï`× u ï�Ò ]�~ Ú ~z' Ì.Í/Î#Ï`ÐIÑBÎÀÍ9Î Ë Ù Ë ÔÕÒ u0

X0
ï�Ò6Ñ è Î#Ï�|}yÕÖ|ä uεX0

(X) = u(X0+εX)
ε2

Ò6Ñ~Ô.Ö�× Ë ú�Ö�Ò�Ú
.�eGº�\ji"!z=Ii�\�aL!Hþ�e�iL!9c>p ü e�!�\�»

f ≡ 1ó û ÿ	� û�ú ÿ �
u0
X0

=
1

2
(max(0, < X, νX0 >)2

¬�§



ú/2 � �4��� � ü � þ � þ ÿ ûýü � û ��� νX0 ÿ �b� ��� � ÿ � " þ �b� þ�� úaû ÿ ü X0 ? � ü ÿ ú ÿ�� � � �	� � � � ú þ	� r �lþ û ü ��! ü �I� ûýü � @ �w � � � ü � � ú � �<� ú �1� û#� � �3� J � ÿ � � � þ û �1� ?>� ú ����� � � � �Å� � ü � ;o� û ü ��� ÿ	��� � � �/���1�U�	� �9� ú«û ÿ ü �
� û ÿ	
aþ	� û ��� �I@ �
3 \F^h\jcDc>e�g>^`pzßKÈxßN@ ð Í~äZäjÎ Ë å1Í/Ô Ë Ï`×

ν : R −→ S
n−1

X0 7−→ νX0

Ò6Ñ~Ôuå6Ï`×�Ô Ë ×�ÖFÒ�Ú
¼ ÿ �I� û � ú ÿíÿ ����� ÿ ü � û � û � � û ���u8 � � �ýþ û þ ü�û � û � � ÿ ü � � ü 5	� ú �1�����=� J �! ü � ÿ�� û ú ÿ �	� © 5 û ü ÿ � L ��� ÿ	�

� � � �/���1���	� �=� ú«û ÿ ü �u� û ÿ	
aþ	� û ��� �7��� �����9� ü �	��� � � þ û �1� � �y� ��� þ	� ü � ü �lþ û ��� ÿ ü��
Á:Â pÃ\F^hÄ�_ÅpùßKÈxéN@ ÍBä�Í/Ð~Ô Ë Ò R ï�Ò�ÎÀÍNæ!ÐIÏ`×�Ô Ë%ç ÐIÒ�Î Ëoè ÐIÒ�Ò6Ñ~Ô.Î#Ï|å1Í/Î#Ò~ÙHÒ~×�Ô�Ö�×�Òyì�í!ä�Ò~ÐIÑ~Ö�Ðñæ7Í�å6Ò C1 Ú

s � � � 9 þ	� ülû A ��� ÿz� ��� ü�û ��þ	� û �7� � ��� �~Aeÿ û ü�û ú ÿ �	� �%J � ÿ	� ��� � � � R ��� �=� ú«û ÿ ü � � �7
«þ	� û ��� � �

� ½ Å�ÏnÆ ÎÍÓ�Ã¶Æ WÍÅ³ÏdõuöÚÃ5Ó7÷ ÏTÛÕÇ�õ ÆpÃ)Ï¾Ó7÷ ÙyÏTÐÚÌ�ÇpÛÕÔ�ÏnÅØÓÕÛÕÑÍÏTÅ
� ÿ � � �y� �7�lþ	� ü � ü � þ û ��� ÿ ü

Á:Â pÃ\F^hÄ�_ÅpùéKÈoÆP@ Ï`Ð6Ñ�ú�Ö�Ò f ≡ 1 ÌSÎ1ð Ò~×�Ñ|Ò~Ù è Î#Ò R ï�Ò
ÎÀÍyæ!ÐIÏ`×�Ô Ë%ç ÐIÒ�Î Ëoè ÐIÒ<Ò6Ñ~ÔuÖ¿×�ÒBì�í6ä�Ò~Ð6Ñ~Ö�Ðñæ7Í�å6Ò
Í/×jÍ/Î í`Ô Ë ú�ÖFÒ�Ú
�7þ ý p4þÞpØcoe þ ý _Ü\�iL!7f|^he�f|go\jiù þ	�	� ú � ú ÿ�� " þ � � � � û � ûýü ��� þ � � úW��r þ	� � ÿU�%J ú � û 
 û ÿ � � ú«û ü

u0
0(x) =

1

2
(max(0, x1))

2

���/� � x = (x1, ..., xn)
� � û ÿ �	��� � � 5 �1�7� �FE û �1� ÿ � ��� 
 � ü?ù � � þ��?U ú ÿ ü.û ÿ ü � ú � þ û ü � ú þ � � � � � ú�� � �����

� � ü �1� ÿ	� ú �1�9� ü�ûýú ÿ �	� �%J S ú � ú 
 �1� �	5 � r { � 
 � ÿ �	��� �
u(x) 7−→ v(y)

���/� �






v(y) = u(x) − x1y1

y = (y1, ..., yn)
�|�/� � y1 = ∂u

∂x1
, yi = xi, i = 2, ..., nó û ÿ	� û � �
;>� ú ÿ ü�û �7�1� � û#� ���0� � ü � ÿ � ú L�� � � ú � � � �7�9� ÿ ü �lþ � �DJ � ÿ	� �7� � � � {y1 = 0} � � ü �DJ � ÿ	� �7� � � �

{u > 0} � ú � � � ����� ÿ ü � þ � {y1 > 0} � w � � � ü � ú ��� ûx� � �<�	� ü �1�/� þ û �1� �%J G C � �lþ � u � ÿ>þíÿ � G C �
� þ � v ��{ � ü 5	� ú � û �0�	� � �:� ��
aþ	� �/� ûýü ��� �	� �u� ú �ýþ ü�ûýú ÿ	� � J G C � � �#� û � ülû#" þ � � ����� �B� ú ÿ � û ü�ûýú ÿ	��� þ � � �

¦
V



�Bú ��� y1 = 0 ��J � �	�	� û#" þ �y� ü � ú ÿ ÿ � þ ÿ � � �7� ü � û ÿ ��� ��
«þ	� �/� û ü �0� þ � � � � ú � þ ülû ú ÿ v �� ÿ �1�7�H�/� " þ � � �/��� � � û ��� ülû ú ÿ " þ �
x1 = − ∂v

∂y1� ÿU� ú ÿ���� þ ü�" þ � �DJv� " þ � ü�ûýú ÿ �	� � �
;>� ú ÿ ü�û �7�1� � û#� ���0� � ü
x1 = − ∂v

∂y1

(y1 = 0, x2, ..., xn)

� ü � ú ÿ	��� ��� ��
«þ�� �/� ûýü � �	� � �
;>� ú ÿ ülû �7�1� � ûx� �1�0� � ü � � �#� �y�	� ∇v �

¦	P



n ²K¶¸²æ²�¼ ° µN° ±³¯D²�·

¾ Z�¿KÀuÁlÂFÃ
ÄlÅkÆ�ÇuÈzÉ/Ê�Ë$Ì$Í�Â�ÁÏÎ�Æ/ÐeÈ�É/ÊµÑ$ÍeÁ¬Ë�Ò�È\ÓLÔ5ÕzÖW×ÙØ?ÚJÛÝÜ8ÞßÓLÔ�àáÖW×âÜià/ã�ä�Ú_å�æçÖWÛÝ×èÛié�ÚJÛiØ«ÛÝêgØ`ëÏØ?ÚJÛiØ�Ü1Ûiä�êlØ?×�ìíäeîzÔç×ã�ä?Ú"ï�ÚðØzñçÜ8ÖWÚðÔ�òWó�ôðõWö�÷Føjõ?ùz÷�ú&õWö�÷�û�üWý(þuÿ��Fô����Kú��eö	��÷�

�����������Jò������������ �Wò���Z!��� "��J÷¾ � ¿KÀ$#�ÅÝÌ&%
Î�Á\Æ('�ÈzÉ*),+FÃ¬Î$Ã.-/Æ�/_ÈÝò10*2�3çÚðØ?ÜkÔ�ÖWÚáà42là�ÔçÖ�îzä65+î?Û 783çÚðÔçê�Ü8ÛiÔ�×èà ÔçÜ\Ü:9�3áä�Ú<;>=¤Ô}îzÔ@?_Ø à<9�55ì«ä?à�ÔçÚJ÷ A�B����çô���üWýC�
�ðý(õ�B�D8Euû�üFýF� ýÙõ�B�Djü��HGJILø"úK�^Z!���~ZL��÷¾ M ¿KÀ$#>N�ÆPO-ÈRQ�È�ò$S(9FÔ,T�ÖWÛiîUT�ä�V Ü:9&Ú ä?ÖzÕW9K2�ä?Úðä�Ö&àX= Ôáî?ÛiØ�YjÓLÔ5ÕzÖW×ÙØ?ÚJÛÝÜ8Þ�ätãíÜZ9�ÔuãáÚðÔáÔíàJÖWÚ�ã�ØzñáÔ�ò\[X]�B ��Dðöçôðý_^���]
[X]�����÷��&�Ïò������W�`��"��Wò(��ZL� "�"��J÷¾ a ¿KÀ$#>N�ÆbO�ÈFQ�È�ò\cÏÜ8Ú<d�= ÖWê�Õ�Ô�ê`î�ÖWÚðñ�9wÛÝê�9�ä�=¤äðÕ�Ô�ê¬Ôe2�ä?Ú�d àçÔKì«Ôáî?ÛiÔçêf=_ÛÝÜ�ãáÚðÔ�ÛiÔg=�ÓLØ?ê¬î?òihÏ÷�ø@��ýCB��X
jB����gk}÷
[X]�����÷�l�m�n�ò����6� Z�ZL�Wò(��ZL� "6���J÷¾ � ¿KÀ$#>N�Æ�O-ÈRQ�ÈzÉ&oLÎ1p p Î$Ã
Â�#�#�ÅkÆ.qLÈÙÀ�È�ò�åsr�Û�àJÜ5ÔçêlñáÔ}Ø?ê¬î_ÚðÔ5Õ�ÖW×ÙØ�ÚJÛÝÜ1Þ�ã�ä?Ú Ø,=_ÛÝêÏÛZ=_Ö�=t2lÚ äzéç×ÙÔ>=uVGÛÝÜZ9"ãáÚðÔáÔ}éáä?ÖWê�5îzØ�ÚJÞ?ò�h�÷Ïø@�çý_B��v
jB����gk}÷�[H]��<�$÷&��m(n�òaZL����� Z a�a ò(��ZL���yZL�J÷¾ w ¿KÀ$#>N�ÆxO�ÈFQ�È?É8oLÎ*p�p Î$Ã
Â�# #�ÅkÆ\q"ÈâÀ-È�É/ÊµÃ
ÅÝÂ�-1yjÎ$Ì�Æ/À-ÈÝò1z8rzÛiØ�×Ý×èÞKàJÞ�=¤Ô�Ü8ÚJÛiñj{çÔçÜ1T�ä6V�àáò4
jôáö|��÷�øj]6��÷*[}�eö|��÷

jB�]�~1÷��*�lò�� "L� Z a �Fò(��ZL��� M �J÷¾ "e¿KÀ$#>N�Æ.O-ÈRQ§È�É4oLÎ*p�p Î$Ã
Â�# #�ÅkÆ1q"ÈâÀ-È?É$ÊµÃ
ÅÝÂ�-*yLÎ$Ì À-ÈÝò�S(9FÔ îzØ�=�2lÚðä�é�×(Ô>=�VGÛÝÜZ9¦Ü�V�ä@T�ÖWÛiî?àáò�G/õ�þ þ¦÷&ó��Fô��

j^�^�~1÷�[H]��<�$÷�����ò w �yZ>� w6a �Wò��^Z!��� a ��÷¾ �?¿KÀ$#>N�Æ�O-ÈRQ�ÈzÉ1oLÎ*p�pðÎ�Ã
Â�#�#�ÅkÆ&q"ÈâÀ-È?É
Ê�Ã
ÅÝÂ�-*yjÎ�ÌbÀ�È�ò�ëÏØ�ÚJÛiØ?Ü8Ûiä?êlØ�×���Úðä�é�×ÙÔg=_àbVGÛÝÜ:9ßÜ�V�ä82�9�Ø àçÔ�à Ø?ê¬î ÜZ9�Ô�ÛÝÚãáÚðÔáÔ_éáä�ÖWêlîzØ�ÚJÛiÔJàJò���ô|]6B�D�÷�
jþe�çôe÷�[X]6�<��÷ÏúWõ&öz÷������K�����Jò a M Zg� a w Zzò(��ZL��� a �J÷¾ �?¿KÀ$#>N�ÆiO�ÈFQ�È�Éj) ÅZ#�Î$Ã.-$ÅkÆJ)¦ÈÝòbS(9FÔ-éáÔ�9�Ø��eÛiä?ÖWÚ�ätã Ü:9FÔLãáÚðÔáÔ�éáä�ÖWêlîzØ�ÚJÞ}ã�ä?Ú¤Ü:9FÔ�î�Ø�=u2lÚðä�é�×(Ô>= ò*
jB�B�÷�úWög��÷
Ijõ�ôðþ¦÷�ú���^$÷Fó�ý�D<]��$ò���"¡Z>� w � w ò��^Z!���yZL��÷¾ Z!��¿-À$#>N�ÆJO-ÈRQ�ÈzÉJ/b%�ÅZ# #�ÅZ��Í�Æ\�¦ÈÝò�z ãáÚðÔáÔ¦é ä�ÖWêlî�Ø?ÚJÞe2¬Úðäzéç×ÙÔg=�ã�ä?Ú¤àçÔg=_ÛÝ×èÛÝê¬ÔáØ?Ú-Ôç×Ý×èÛ 2¬Ü1ÛiñKÔáæçÖ�Ø?Ü8Ûiä?êFàJò�h�÷�ø@�çý_B��

jB����gk}÷�[X]6�<��÷�l�����ò w�M �|�!��"&ò����!��� w ��÷¾ ���ç¿-À$#>N�Æ O-ÈRQ�ÈzÉ �zÎ$Ì�� Ñ�ÅZ�JÌ�Æ�o_ÈF��ÈÝò6zwàJÜkØ?Ü8Ûiä?ê¬Ø?ÚJÞ�Tµä6VTä+ãÏãáÚ ÔJà<9¤Ø�êlî"àçØ?×èÜ�ÕzÚðä�ÖWêlî�V�Ø�Ü5ÔçÚ�ÛÝê�Ø}ñ äeØ àJÜkØ?×FØzæçÖWÛ ã�ÔçÚJò
Ijõ�B�~Ùý_B��L]�ô@
jB�]�~1÷��@[X

� ��������ò w ���W� w � w ò����!��������÷¾ �L�?¿-À$#>N�Æ�O�ÈFQ�È�É��/Î�ÌX� Ñ�ÅZ�JÌ�Æ&o_ÈF�$È�ò�zbãáÚðÔáÔ éáä?ÖWê¬îzØ?ÚJÞJ2¬Úðäzéç×ÙÔg= ÛÝê��?ä?×R�eÛÝê�Õ Ø ñ�Ö&à�2U��Ø?ÚJÜ&�8�4�µ×Ùä�éáØ?×
Ø?êlØ�×èÞ àJÛ�àJòû��Fô õ�^��!]�B�hÏ÷�
j^�^�~1÷�[H]��<�$÷��$ò M ��� w�M ò(���!��� M ��÷¾ � M ¿-À$#>N�Æ�O-ÈRQ�ÈzÉ���Î$Ì�� Ñ�ÅZ�JÌ�Æ1o_ÈF��ÈÝò�z ãáÚðÔáÔ}éáä?ÖWê¬îzØ�ÚJÞ@2lÚ äzéç×ÙÔ>=RÛÝê��?ä?×R�eÛÝê�ÕßØ ñçÖ&à�2��jØ?ÚJÜ*������ä�ñáØ�×�z"ê¬Ø?×èÞ àJÛ�àJò
^Fô��g^Fô ýCB �e÷¾ � a ¿-À$#>N�ÆvO-ÈRQ§È?É���Î$Ì�� Ñ�ÅZ�JÌ�Æ,o_ÈC�$È�ò@zRãáÚðÔáÔbéáä?ÖWêlî�Ø?ÚJÞX2lÚðä�é�×ÙÔg= ÛÝê�� ä�×R��ÛÝê&Õ`Ø ñ�Ö&à�2 �b¡jÚðÔáØ!¢�ÜZ9WÚðä?ÖzÕW9Dätã
c¬Ø�×RV�Ø?ÜkÔ�ÚJò�^Fô<�!^Fô ýCB ��÷¾ �L�?¿-À@N.%
Î$Ì
Î\Í�Ë1��Ë�Ñ&#�Ë\Í�Æ�Ð È�ÉJoLÎ1p p Î$Ã
Â�#�#�ÅkÆ�qLÈÙÀ�È�ò(z£S(9FÔáä?ÚðÔg=Pä+ã Ó"Ô Ø�×.z"ê¬Ø?×èÞ àJÛ�à Ø�êlî-ÛÝÜ1à�zx2�2l×èÛiñáØ�Ü1Ûiä�êFà_Ükäï
Ú Ô ÔP¡Lä�ÖWêlî�Ø?ÚJÞ,��Ú äzéç×ÙÔ>=_àJò�G/õzþ þ¦÷Fó���ô<��
8^�^�~8÷�[X]�����÷�l��¤�����Jò a �����`�6� �Wò(�`�!�������J÷¾ � w ¿-À@N.%
Î$Ì
Î\Í�Ë1��Ë�Ñ&#�Ë\Í�Æ�Ð È�É8oLÎ*p�pðÎ�Ã
Â�#�#�ÅkÆ\qLÈÙÀ�È�Éj'ÏÎ*#&ÍçÎ�Æ\'\È�òj¥�Ø?×Ùä�ÚJÛiñ ãáÖWêlñçÜ1Ûiä�êFà¤ÛÝê���Û 2làçñ�9WÛÝÜZ¦¦î�ä�=¤Ø?ÛÝêFàØ?ê¬î¤Ü:9FÔuÚðÔ5Õ�ÖW×ÙØ�ÚJÛÝÜ1Þ�ä+ã àçä?×èÖWÜ8Ûiä?ê�à ÜkäP2�9FØ?à�Ô_Ü8ÚðØ?ê�àJÛÝÜ1Ûiä�ê�2lÚ äzéç×ÙÔ>=_àJò�
jB�B�÷Fõ6§s[X]6�<��÷&���(l�ò a � M � a�M�a ò��`�!��� w �J÷¾ �W" ¿-À@N.%
Î$Ì
Î\Í�Ë1��Ë�Ñ&#�Ë\Í�Æ�Ð ÈzÉ�oLÎ*p�p Î$Ã
Â�# #�ÅkÆ�qLÈÙÀ�ÈzÉ�'lÎ*#�ÍçÎ�Æ�'\ÈÝòeÓLÔ5Õ�ÖW×(Ø?ÚJÛÝÜ8Þ ätã�ÜZ9�Ô¬ãáÚðÔáÔ�éáä?ÖWêlî�Ø?ÚJÞ ÛÝêj2�Ø?Ú Øzéáä?×èÛiñ
2�9�Ø àçÔ>5kÜ8ÚðØ�êFàJÛÝÜ1Ûiä�ê�2¬Úðäzéç×ÙÔg=uàJò�
�ö>��]e[X]6�<��÷&������ò�� a �W�`�6� �Wò��`�!��� w �J÷¾ �!��¿-À@N.%
Î$Ì
Î\Í�Ë1��Ë�Ñ&#�Ë\Í�Æ�Ð È�ÉJoLÎ1p p Î$Ã
Â�#�#�ÅkÆ�qLÈÙÀ�ÈzÉx'ÏÎ*#&Í�Î�Æx'�ÈÝò(�i9FØ àçÔHSFÚðØ�êFàJÛÝÜ1Ûiä�êK��Úðä�é�×ÙÔg=_à ätãv��Ø?Ú Øzéáä?×èÛiñ
SWÞ�2�Ô,��ï�×(Ø?Ü�ï
ÚðÔáÔ�¡Lä�ÖWêlî�Ø?ÚJÛiÔ�àPz"ÚðÔ�c�= äeä?Ü:9&ò�G/õ�þ þ-÷Wói�Fô<��
8^�^�~8÷�[X]6�<��÷�n&�lò�"�"L�|���W�Wò(�`�L����� �J÷

¦ t



¾ �!��¿�¨ Î*-$ÂFÃ.©�Ë�Æ�Ç_ÈâÀ-ÈÝò�c¬ñ|9FØ�Ö�îzÔçÚuÔJàJÜ8ÛZ= Ø�Ü5Ô�à�ã�ä?Úuäzéç×èÛiæçÖ�Ô_î�Ô�ÚJÛZ�?Ø?Ü8ÛZ�?Ô@2¬Úðäzéç×ÙÔg=uàJò�G"÷Ïø}÷�
�ög]�ü
÷FúWö�ý8÷Fós]�ô ý_D�òFú�ªçôe÷
AJò�l����$ò.� M "�"L�|� M ���Fò��`�L����� �J÷¾ �6��¿�¨ Î$Ã
ÂFÌ�Ä�#zÎ�N(NGÆi)-ÈâÐ ÈÝò¬ï
ÚðØ�ñ�Ü8ÖWÚðÔ_ÛÝêcà�ä�×èÛiî à¤Ø à Ø ãáÚðÔáÔ éáä?ÖWê¬îzØ?ÚJÞ«2lÚ äzéç×ÙÔ>= òló�ôðõWög��üWý_B���DLõ6§���õ�~_��üWõÏò(G/õ�B�§:�>�ô<�!B�ö>��õ�Be§�ô<�!�jÿlõ���B�ü�]�ô ù«^Fô õzÿ�~_�çþ�D�ò�G/õ�~C~8÷�¬�ô<�!�jÿÏõ���B�ü�]zôðù_ó�ô õzÿ�~_�çþ�Dj­��<����õzô ù$]�B�ü®]6^�^�~Ùý�ög]6�ðý(õ�B}�¯��õ�~_��üFõ�ò
�!��� M ��òx�6�6� M �FòGó�ýC�ðþ�]�B^ø@�LDç÷JIjõ6���!D�[X]�����÷�ú��çôe÷Jl(��l$÷�ói�Fÿ�~(ý(ö!]��ðý(õ�B ­J°$õ�B���þe]�B�úWö�ý8÷ �*�eö|��B�÷(òJ±b]�ô�~Ùõ�k}ò
�`�L�������J÷¾ ���ç¿�¨ Î$Ã.#�ÂÏÍzÆ1)-È�É4'¬Ë�Ñ*²$Î$Ì�ÅZ-$Å�Í�Æ./uÈÙÇuÈ�ò�zf?_Ô>V³zx2�2lÚðØ�ä�ñ|9-Ükä,ï
Ú ä?ê�Ü���Úðä�2�ØçÕ�Ø?Ü8Ûiä?ê}��Úðä�é�×ÙÔg=_àv�\S(9FÔáä?ÚJÞ�Ø�êlî
zx2�2l×èÛiñáØ?Ü8Ûiä?ê�àJò�^Fô��g^Fô ý_B��e÷¾ ���?¿�¨ Â�Á�©�Ì�Â�ÃGÆ*Q§È�É1´¤Â�Ì�Å:²�Æ�o_È�É*/LÅZ��%�ÂFÃGÆ4�$ÈÝò�ýCB�^Fô��g^�]zô�]6�ðý(õ�B�÷¾ � M ¿�¨ ÂFÃ
Â�ÍgN�µ�Á�©\ÅkÆ�O-ÈzÉ�¨}Ë�Ì�Ì�Â�NGÆ�À-È�É���Î$Ì¶� Ñ�ÅZ�JÌ�ÆJo_ÈC�$È�òjS(9�Ô ÚðÔ5Õ�ÖW×(Ø?ÚJÛÝÜ8Þ¦ä+ã_Ü:9FÔµãáÚ Ô Ô�é ä�ÖWêlî�Ø?ÚJÞíéáÔ�Ü�V�ÔáÔ�êÜ�V�äjT/ÖWÛiî?à}ÛÝê ØP2�ä?Ú ä?Ö&àv= Ôáî�ÛÝÖ�=_òFý_B�^Fô��g^�]zô�]6�ðý(õ�B�÷¾ � a ¿�¨ ÂFÃ
Â�ÍgN�µ�Á�©\ÅJO�È�É�Ò ÅÝÃ
ÂFÌ�ÄlÂFÃ(²·qLÈ�É1��Î$Ã¬Î*-1%
Î$Ì¶'\ÈF¸�È�'\È�òxS�9�Ô���ÚJÛÝêlñçÛ 2l×(Ôuå�ÛâÕ�Ô�ê�� Ø�×èÖ�Ô¤Ø?ê¬î¤ì«Øgr�ÛZ= Ö�=
��ÚJÛÝêlñçÛ 2l×(Ô�ã�ä?Úbc¬Ôáñáä?ê¬î�5	0µÚðî�Ô�Ú�å�×Ý×èÛ 2lÜ8Ûiñ�012�Ô�Ú Ø?Ükä?Úáà"ÛÝê¤�jÔçêlÔçÚðØ?×�¹ ä�=¤Ø?ÛÝêFàJò�G/õzþ þ¦÷�ói�Fô<�P
j^�^�~1÷�[X]6�<��÷��(��ò
a "W�º� �Wò(�`�!��� a �J÷¾ ���?¿�¨�#zÎ$Ì*©/Æ/ÐeÈ�ò�c�9�Ø?Ú�2�ÓLÔ�àáÖW×âÜiàµã�ä?Ú¤Ü:9FÔ ÓLÔ5Õ�ÖW×(Ø?ÚJÛÝÜ8ÞKØ�êlî}cÏÜkØzéçÛÝ×èÛÝÜ1Þ ätã Ü:9FÔ ï
ÚðÔáÔ,¡Lä�ÖWêlîzØ�ÚJÞíÛÝê Ü:9FÔH0jéJàJÜkØzñç×ÙÔ
��Úðä�é�×ÙÔg= ò��ðõ®]�^�^��L]�ôµý_B�A�BÏüWý_]�B�]e»jBFý_¼¬÷�[X]6�<��÷�hÏ÷(÷¾ � w ¿�¨�#zÎ$Ì*©/Æ�ÐeÈ�òWö�õzþ þ$��BFý�ög]�� ýÙõ�B�^��çô|Dðõ�B�B��!~C~_�z÷¾ ��" ¿�¨�#zÎ�NGÆj�$È�Éb½gË$Ã
Â�#lÆj��È¿¾�½�ÈÝò�å�×Ý×èÛ 2¬Ü1Ûiñ�2lÚðä�é�×(Ô>=_à-ÛÝêwÛZ=¤ØçÕ�Ô¦àçÔ5Õ�= Ôçê�ÜkØ?Ü8Ûiä?ê`Ø?ê¬î ÜZ9�Ô�ÛÝÚ¦ÚðÔç×ÙØ�Ü1Ûiä�êwÜ5ä ãáÚðØ�ñ>5Ü1ÖWÚ Ô,Ü:9FÔáä?ÚJÞ?òló�ô õWö>�g�eüWý_B���D�õ�§s�<���$A�B ��÷(G/õ�B�§t÷lõ�B}BFõ�B�~Ùý_B��L]�ôj�!~C~(ýC^��ðý�ö,õ�B}^�]�ô|]�ÿlõ�~(ý(ö�^Fô õzÿ�~C��þeD�ò�Ib]6B�öçù����Fò
°�õ�B��zþ�]6B$ò(���!��������÷¾ �6��¿�¨}Ë$Ì
Î1yLÅkÆ�À-È�ÉiO ÅZ# %$Ë$Ã�ÍgNGÆ��¦È�Éiq�Ë1²$Î*©�Æ�ÇuÈ�ò\ìíäeî?Û À�Ôáî�= ä�Ü1Ûiä�êgéçÞ�=¤ÔáØ?ê�ñçÖWÚ	� Ø�Ü1ÖWÚ Ô���×(ä�ñáØ?×�Ô�r�Û�àJÜ5ÔçêlñáÔØ?ê¬î¤ÖWê�ÛiæçÖ�ÔçêlÔ�à à,Ø?ê¬î�æçÖ�Ø?×èÛÝÜkØ?Ü8ÛZ�?Ô@2¬Úðä�2�ÔçÚJÜ1ÛiÔ�àJò�^Fô�^Fô ýCB ��÷¾ �6��¿�¨}Ë$Ì�Ì$Â�NGÆlÀ-ÈÝò*0�ê-Ü:9FÔ ÚðÔ5ÕzÖW×ÙØ?ÚJÛÝÜ8Þ ä+ã ÔáîçÕ�Ô�àLÛÝê¦ÛZ= Ø�Õ�Ô àçÔ5Õ�= Ôçê�ÜkØ?Ü8Ûiä?êÏò�
jB�B�÷�A�B�D`�e÷�±,÷�ó�õzý_B�ög]zô<ªj
8B�]6~8÷�Ijõ�B
°�ý_B�ª!]zýÙô��,��l¤� a �Jò a ���������6��ò��`�L��� w �J÷¾ M ��¿�¨}Ë$Ì�Ì$Â�NGÆ/À-È�ÉJ´ Î*yLÅÝÌ�Æj'\È�ò1z§àJÜ5Ø�Ü1Ûiä�êlØ�ÚJÞ�Tµä6VDÛÝê Ø¦àJÜ8ÚJÛ 2lò*ILõ�B�~(ý_B��!]zô�
jB�]�~1÷*�@[H
Ál�nÂ� w �Jò�" w ���`"6����ò
�`�L����� �J÷¾ M �ç¿�¨}Ë$Ì�Ì$Â�NKÀ�È1Æ�½�Ë�Ì�Ì�ÂFÎ¬ÑH¸ßÈÝò�¹uÛ�àJÜ1ÚJÛiéçÖWÜ1Ûiä�ê-ä+ã\� ä�ÚJÜ1ÛiñáÔ�àjÛÝê-Ø}Ü8Þ�2�Ôx�<�µàJÖL2FÔçÚðñáä?ê¬î?Ö�ñçÜ5ä�ÚjØ àLØ�ãáÚ Ô Ô éáä?ÖWê¬îzØ?ÚJÞ
2lÚðä�é�×(Ô>=Ã�låsr�Û�àJÜkÔ�ê¬ñ ÔuØ?êlî¤ÚðÔ5Õ�ÖW×ÙØ�ÚJÛÝÜ1Þe�eÛiØ�?uØ?à<9�55ì«ä àçÔçÚ Ü:9FÔáä�ÚJÞ?ò�A�B����çô<§¯]zög�!DJ]6B�ü�¬Fô��g�bÄ�õ���B�ü�]zôðý_�!D\�
ò(�!���>�
�6�������6��������÷¾ M �?¿�¨}Ë$Ì�Ì$Â�N�À-ÈiÆ�½gË$Ì$Ì�ÂWÎ
Ñ
¸ßÈÝò,0µê�Ü:9FÔcìKÖ&à<9&ÞcÓ"Ô8ÕzÛiä?ê¶z"ÚJÛ�àJÛÝê�ÕÅ¡"Ô�Ü�V�ÔáÔ�êÁS*V�äbï�×âÖWÛiî àíÛÝê Ø��jä?Úðä�Ö&àì«Ô î�ÛÝÖ�=_ò�Ijõ�B�~Ùý_B��!]zôj
jB�]�~Ùù�Dðý_D�òFø@�L]6~.Æ õzô�~(ü�]6B�ü�
j^�^�~Ùý�ög]6�ðý(õ�B�D�ò�ÇGõ�~1÷��Fò�A`D<D<���e�zò&���6��� a ��ò(�L�6�6���L���F÷¾ M�M ¿�¨}Ë$Ì$Ë�Ã
ÅÝÌ$Ë/ÆjqLÈ�ò�Ó"Ô5Õ�ÖW×ÙØ�ÚJÛÝÜ1Þbätã�Ü:9FÔ}ãáÚðÔáÔíéáä�ÖWêlîzØ�ÚJÞ ã�ä�Ú-à�ä6= Ô«Ô�×Ý×èÛ 2¬Ü1Ûiñ Ø?ê¬îU2FØ�ÚðØzéáä�×èÛiñ,2¬Úðäzéç×ÙÔg=uàJòiIjÈP»
É ý�D�D���ô��|]��ðý(õ�B$ò(���!��������÷¾ M6a ¿�¨ Ã¬Î¬Ñ$Ì�ÂFÃGÆ\o_È_½`È�ÉxO Ñ&#&Íg%$Ë1p��$È�Éxq/Ñ�Ì
Î$Ã.-�ÅjÀ-ÈÝò1z Õ�Ô�ê¬Ô�Ú Ø?×/Ø|2�2lÚ ä�Ø�ñ�9�Ükä-àJÜ5Ø�é�ÛÝ×èÛÝÜ8ÞKÛÝê�ãáÚ Ô Ô-éáä?ÖWê¬îzØ?ÚJÞ
2lÚðä�é�×(Ô>=_àJò�^Fô��g^Fô ýCB �e÷¾ M �?¿�¨ Ã.+�Ê�Å�Í�Æ&O-È�É&´¤ÅÝÌ&-�ÂFÃ.#�Â�%�Ã
ÂFÃGÆ&�¦ÈÝò�S(9FÔvc�=¤ä�ä�ÜZ9WêlÔ�à à}ätãbc¬ä�×èÖWÜ8Ûiä?êFà Ü5äv?_ä?êÏ×èÛÝêlÔáØ?Ú¦ëÏØ�ÚJÛiØ?Ü8Ûiä?ê¬Ø?×��Jê¬Ôáæ�Ö�Ø65×èÛÝÜ8ÛiÔJàJò�A�B�üFý_]�B�]e»jBFý_¼¬÷�[X]�����÷�hÏ÷���l¤������ò�� M �>��� a�a ò����!� " a ��÷¾ M�w ¿�¨ Ã
Â�Ê�Å�Í�Æ@O�ÈzÉb'�NzÎ*yb�eÎ
Á¬Á�%�Å�Î�Æb)¦ÈÝòsclÖWÚß×ÙØcÚ<35Õ�ÖW×(Ø?ÚJÛÝÜ�3-î�Ô-×ÙØíà�ä�×èÖWÜ8Ûiä?ê`î&Ë ÛÝê(3 æçÖ�Ø?Ü8Ûiä?ê�à-Ôç×Ý×èÛ 2lÜ8Ûiæ�Ö�Ô�àJòsÄx��~C~8÷ú&õWö�÷�[X]6�<��÷�¬Fô|]6B�ög�v���$ò.�L� M ���L����ò��`�L� w ���J÷¾ M " ¿XoLÎ$ÄlÃ.+�Æ8Ì¦È�ÉvoLÎ*p�pðÎ�Ã
Â�#�#�ÅkÆ�qLÈÙÀ�È�òGï�ÖW×Ý×èÞ}?uä?êÏ×èÛÝêlÔáØ�Úßåµ×Ý×èÛ 2lÜ8Ûiñ-åjæ�Ö�Ø�Ü1Ûiä�êFàJòxG/õ�~_~Ùõ�Í �Fý_�Fþ�ó��Fÿ�~Ùý�ög]6�ðý(õ�B�D�÷

jþe�çôe÷�[X]6�<��÷ÏúWõ&öz÷���l$ò&�`�L��� ���J÷¾ M ��¿XoLÎ*p�p Î$Ã
Â�# #�ÅkÆ4qLÈÙÀ�È�òFï�ÚðÔáÔ é ä�ÖWêlî�Ø?ÚJÞP2lÚ äzéç×ÙÔ>=_à$�GØ àJÖWÚ	�?Ô�Þ?ò1�`�!�������J÷¾ M ��¿XoLÎ*p�p Î$Ã
Â�# #�ÅkÆ&q"ÈâÀ-ÈÝò zfÎ_Ø?ÚJêlØ�ñ�¢��JêlÔáæçÖ�Ø?×èÛÝÜ8Þ�zx2�2¬ÚðäeØzñ|9-Ü5ä_Ü:9FÔ�Ó"Ô8ÕzÖW×ÙØ�ÚJÛÝÜ1Þ¤ätã�ï
Ú Ô Ôj¡"ä?ÖWê¬îzØ�ÚJÛiÔJàJò�G/õzþ þ¦÷ó��Fô��v
j^�^�~8÷�[X]6�<��÷�l��¤�����Jò�� a �g��� a �Fò��`�L��� w �J÷¾ a ��¿XoLÎ*p�p Î$Ã
Â�# #�ÅkÆ�q"ÈâÀ-ÈÝòeï�ÚðÔáÔµé ä�ÖWêlî�Ø?ÚJÞi2lÚðä�é�×ÙÔg= ÛÝê«9WÛâÕL9�Ô�Újî?ÛZ=¤ÔçêFàJÛiä?ê�àáòW
�ö	�|]j[X]6�<��÷ ��l��$ò��L���W�|�!� a ò��`�L� "�"��J÷
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¾ a �ç¿XoLÎ*p�p Î$Ã
Â�# #�ÅkÆ�qLÈâÀ-ÈÝò�¥�ä�=82FØ�ñ�Ü8êlÔ�àáà/ì«ÔçÜZ9�ä�î?à�ÛÝê ï
Ú Ô ÔJ¡Lä�ÖWêlî�Ø?ÚJÞb��Úðä�é�×(Ô>=_àJò G/õzþ þ¦÷ ó�]zô�� ý_]�~ É ýCÏ���ô<�!B �ðý�]6~ûiÍ ��]�� ýÙõ�B�D8n*� a ��ò a � "L� a�a ��ò����!��������÷¾ a �?¿XoLÎ*p�p Î$Ã
Â�# #�ÅkÆ�qLÈÙÀ�È�ò�z­ÚðÔg=¤Ø?Ú<¢-ä?êcÜZ9�ÔPÎ_Ø?Ö&àçîzä�Ú:7�=¤ÔáØ àJÖWÚðÔ ätãuØ"ãáÚðÔáÔ é ä�ÖWêlî�Ø?ÚJÞWÐµØ�êlîßÜZ9�Ô ñáä�ê��?Ô�Ú1Õ�ÔçêlñáÔätã,ñáä?ÛÝê¬ñ�Ûiî�Ô�ê¬ñáÔ,àçÔçÜiàJò�Ä�õ�~C~8÷�»jB�÷�[X]��e÷�Aº��]6~8÷�

���¤�����Jò&�L�����|��� M ò��`�!�����W�J÷¾ a�M ¿XoLÎ*p�p Î$Ã
Â�# #�ÅkÆ4qLÈÙÀ�È�ò�S(9�ÔU0jé�àJÜ5Ø�ñ�×ÙÔ���Úðä�é�×(Ô>= ÚðÔg��Û�àJÛÝÜkÔáî?ò�hÏ÷�¬Fõ��Fô ýC��ô\
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8B�B�]6~(ýGü��g~_~�]-úWög�Fõ�~�]UILõzô þ�]6~_� ú���^��çô ý(õzô üWý�ó�ý_D�]Fò*Gx~�]�D�D��üWý$úWöçýC�!B�ág�®�����JÇGõ�~8÷�A�A�������� M �Jò�^�^$÷&�!���>�|�!� "W÷¾ "6�?¿��¤Ë*# ÒÏÂFÎ¬Ñ*#	NGÆx�_ÉiÆ@/"Ë�Ñ&�eÎ
Ñ&-�ÆµÊ ÈÝòszpÚ Ô>=¤Ø?Ú<¢Tä�êgÜ:9FÔ¦ñçÚJÛÝÜ1ÛiñáØ?×jÔ�r>2l×Ùä?àáÛiä�êK2FØ�ÚðØ�=¤Ô�ÜkÔçÚ"ã�ä?Ú¦ØKàçÔg=_ÛÝ×âÛÝêlÔáØ?ÚÔ�×Ý×âÛ 2lÜ8ÛiñuÔáæ�Ö�Ø�Ü1Ûiä�êKÛÝê«Ø}Õ�ÔçêlÔçÚJÛiñuî�ä�=¤Ø?ÛÝêíÖ&àJÛÝê&Õ¤Ø?ê«Ô�r	2¬×Ùä àJÛiä�êíÜ1ÛZ=¤Ô,ä+ã Ø�ê«ä?Úðî�ÛÝêlØ?ÚJÞßî�Û 7LÔ�Ú Ô�êÏÜ1ÛiØ�×$Ô æçÖ�Ø?Ü8Ûiä?êÏò
Ijõ�B�~Ùý_B��L]�ô@
jB�]�~1÷��@[X
 ����������ò&��� a ���|��� w �Fò��`�L�������J÷¾ " w ¿�� Ñ�Æxâ�ÈzÉJ) Ñ�Ì*Ê6ÒlÑ�Ã(²$Â�ÃGÆ�½`ÈF�¦È�Éi/LÂ�N
ÂFÃ�Í�ÂFÌ�Æx�$È�'�ÈÝò(z"ê¬Ø?×èÞ àJÛ�à¤Ø?êlî®zJ2�2¬Úðägr�ÛZ=¤Ø?Ü8Ûiä?ê�ätã_Ü:9FÔ��µÛÝê�¦eéçÖWÚ1Õ�5
�$Ø�êlî�Ø?Ö�= äeîzÔç×\ä+ã àJÖL2FÔçÚðñáä?ê¬î?Ö�ñçÜ1ÛZ�eÛÝÜ8Þ?òÏú�A`
8[�ø@�!¼¬÷�l������L�Jò�� a ������ò.�`�!�������J÷¾ "�" ¿-Ç@�zÎ�Ì$ÍzÆ*qLÈ�o_È�ò���Ø?ÚJÜ8ÛiØ?×�¹,Û 7LÔçÚðÔçê�Ü8ÛiØ?×låjæ�Ö�Ø�Ü1Ûiä�êFàJò�ã ô|]zü���]6�<�}ú �<�ÏüWýC�LD�ý_B�[X]6�<����þ�]��ðý�ögD����$ò�
Lþe�çôe÷�[X]�����÷ú&õWö�÷(ò&�`�L����� �J÷¾ "���¿-ÊlÎ*#�Á¬Ë�Ì�ÂFÃGÆ1´KÈF�$È�òxS(9FÔ Õ�Ôáä6= ÔçÜ1ÚJÞ�ä+ã�ãáÚðØ�ñ�ÜkØ?×
àçÔçÜiàJò�GJ]zþuÿFô ý�ü�����»jBFý_¼���ô�DðýC�tù¤ó�ô<�LD<D�ò&�`�L��� ���J÷¾ "���¿-ÊµÂ�-$ÂFÃ
Â�ÃGÆ1O-ÈÝòs�jÔáä�=¤Ô�Ü8ÚJÛiñuì«Ô Ø?àJÖWÚðÔ�S(9FÔáä�ÚJÞ?ò¬ú�^�ôðý_B�����ô��ºÇs�çô�~�]6��ò(�`�L� w ���J÷¾ ����¿-ÊµÃ
Â�%$Í�ÂX�$È�òs0�êKÜ:9FÔ"ÓLÔ5ÕzÖW×ÙØ?ÚJÛÝÜ8Þ ä+ã ÜZ9�Ô�c
ä?×èÖWÜ8Ûiä?ê«ä+ã,Ø,c¬Ôáñáä?ê¬î�0µÚðîzÔçÚ¦ëÏØ?ÚJÛiØ�Ü1Ûiä�êlØ?×��JêlÔáæçÖ�Ø?×èÛÝÜ8Þ?ò�Ä�õ�~_~1÷�»8B�÷
[X]��e÷�Aº��]�~1÷�Ä ��"6�@�¤� a ��ò M �W�W� M �L�Fò����!� "�����÷¾ ���ç¿-ÊµÃ
ÅÝÂ�-*yLÎ$Ì�Æ
À-ÈÝò�ëlØ?ÚJÛiØ?Ü8Ûiä?ê¬Ø?×���ÚJÛÝê¬ñ�Û 2¬×ÙÔ�à}Ø�êlî,ï�ÚðÔáÔj¡Lä�ÖWêlîzØ�ÚJÞv�µÚðäzéç×ÙÔg=uàJò&ó��Fô��b]�B�ü®]6^�^�~Ùý_��üßþe]6�<����þ�]��
�ðý�ögD�ò�A+úFú�Iä��� "��6�º���!� �Wò�],Æwý_~C��ù ��A�B �<��ô�D ö�ý_�gBÏö>�P^��Fÿ�~(ý(ö!]�� ýÙõ�B�ò*�`�L��� ���J÷¾ ���?¿-ÊµÃ
ÅÝÂ�-*yLÎ$Ì�Æ\À�È�É4/8%$ÅZ#�#�ÅZ��Í�Æ*�¦ÈÝòxS(9FÔ�ãáÚðÔáÔ éáä?ÖWêlî�Ø?ÚJÞ�ä+ãuØ àçÔg=_ÛÝ×èÛÝê¬ÔáØ?Ú_Ôç×Ý×èÛ 2lÜ8Ûiñ¤Ôáæ�Ö�Ø�Ü1Ûiä�ê�ò���ô|]6B�D�÷�
jþe�çôe÷
[X]�����÷�ú&õWö�÷(���(�
ò.�W� M ���L���Wò��`�L��� a �J÷¾ � M ¿-ÊµÃ
ÅÝÂ�-*yLÎ$Ì�Æ�À-È�É�/"Ë4Ê�Ê�Å1)¦ÈâÀ-ÈÝò&S�9�Ô\ãáÚðÔáÔ"éáä?ÖWê¬îzØ�ÚJÞ�ã�ä?ÚLÔç×ÙØ àJÜ8Ûiñ>5_2¬×ÙØ àJÜ8Ûiñ Ü5ä�ÚáàJÛiä?êv2¬Úðäzéç×ÙÔg=uàJò���ô|]6B�D�÷6
jþe�çôe÷
[X]�����÷�ú&õWö�÷(��n��������Jò a ���>� a ���Wò(�`�!����� �J÷¾ � a ¿-Ê/Ë�Ì$Í�Â�ÁÏÎ�ÆÏÐ È�ò��JêÏÜ5ÔçÚ�ã�ØzñçÛiØ?×�ÔçêlÔçÚ1Õ�Þ Ø?ê¬î,Ü:9FÔ"ì«Øgr�V�Ôç×Ý×ÏÚJÖW×(Ô�ò 
jôáö|��÷�øj]6�ðý(õ�B�]�~�[}�eö|��÷�
8B�]6~8÷���m��X�`�L��ò w�M �����Wò
�`�L����� �J÷
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¾ ���?¿-Ê/Ë�Ì$Í�Â�ÁÏÎ�ÆLÐ ÈzÉ ÊµÑ$ÍeÁlË/Æ Ò�È�òGÓ"Ô5Õ�ÖW×ÙØ�ÚJÛÝÜ1ÞTÚðÔ�àJÖW×èÜ1à ã�ä?ÚíØ�ê�Û�àçä?Ü8Úðä�2¬ÛiñíÛZ=¤ØçÕ�Ôíà�Ô5Õ�= Ôçê�ÜkØ?Ü8Ûiä?êÜ= äeîzÔç× àJòi
jB�B�÷úWö>��õ�~�]$ILõzô þ-÷�ú���^�÷�ó�ý_D�]®Gx~1÷ÏúFö�ý8÷������ M ��ò a�w�M � a �����`�!��� "��J÷¾ � w ¿-Ê/Ë�Ì$Í�Â�ÁÏÎ�Æ&ÐeÈ�ÉWÊµÃ¬Î$Ì$Á�p�Ë�Ã�NGÆ�)-È�ò Ó"Ô�×ÙØ!r&Ø?Ü8Ûiä?ê¤ÛÝê$¡ßë}� ÔçÚáàJÖ&à�æ�Ö�Ø?àJÛiñ ä�ê��?Ô<r�Û À�ñ Ø�Ü1Ûiä�êßÛÝê
W 1,p å ØP= äeîzÔç×�ã�ä?ÚÜZ9�Ô ÛÝê�ÜkÔ�Ú ØzñçÜ1Ûiä�êcéáÔ�Ü�V�ÔáÔ�ê}ãáÚðØ�ñ�Ü8ÖWÚðÔ,Ø�êlî¤îzØ6= Ø�Õ�Ôçò�GJ]6~�ö�÷ Ç�]�ôe÷�ó�]zô�� ý_]�~ É ýCÏ���ô<�!B�� ý_]�~ÏûxÍ���]��ðý(õ�B�Dx��ò a � "W� a�a�w ò

�`�L�������J÷¾ � " ¿X)_Î*ÒlÃ
ÅÝÂ�#lÆs¸ßÈÝò&zRÚðÔJàJÖW×èÜjñáä?ê¬ñáÔ�ÚJêÏÛÝê�ÕKñáä?ê�� Ô�r¦×ÙÔg� Ôç×\àJÖWÚ�ã�ØzñáÔJà¤ätã
3
5+î�ÛZ= ÔçêFàJÛiä?ê¬Ø?×*9FØ�Ú	= ä�ê�Ûiñ�ãáÖWê¬ñ�Ü8Ûiä?ê�àáò.hÏ÷

°�õ�B�üWõ�B�[X]�����÷Ïú&õWöz÷�l���ò��6� w �`�6� a ò����!� ��"6��÷¾ ����¿X) ÅÝÌ*Ê�ÒÏÑ�Ã(²/Æ6�¦ÈFqLÈzÉ�q�Î$Ì&-¬Î
Ñ�Æ�q"ÈF�¦ÈÝò�0µê ÜZ9�Ô/ÜZ9�Ô ä�ÚJÞ ä+ãGàJÖL2FÔçÚðñáä?ê¬î?Ö�ñçÜ1ÛZ�eÛÝÜ8Þ?òeú&õ�¼&ý_�>��ó��&ù�Dç÷(ò!hÏ÷�ûsæ�^��çô ýÙþe�!B��e÷
�\���çõ�ô<�g��÷&ó��&ù�Dç÷(��m$ò.�!� w6a ò.���!��������÷¾ ����¿X) ÅÝÑ$ÍgN
ÅkÆ$ÇuÈ�ò¬ìKÛÝê�ÛZ=¤Ø?×�àJÖWÚ�ã�Ø�ñ Ô�àuØ?ê¬îLãáÖWê¬ñ�Ü8Ûiä?ê�à}ä+ãuéáä?ÖWêlî�Ôáî��?Ø?ÚJÛiØ?Ü8Ûiä?ê�àJò�Ä�ýÙô�Ý���ç6��D���ô�ò�Ä�õ�D��ðõ�B�ò.�`�!��� a �J÷¾ ����¿�OuÎ1yLÂ�#�Ê È1Æ*½�Ë�Ì�Ì�ÂFÎ¬Ñ³¸ßÈÝò�åsr�Û�àJÜ5ÔçêlñáÔ_Ø?êlî¤ÖWê�ÛiæçÖ�Ô�ê¬ÔJàáà\ã�ä�Ú,Ø�ãáÚðÔáÔuéáä?ÖWê¬îzØ�ÚJÞ82¬Úðäzéç×ÙÔg= Ø�ÚJÛ�àJÛÝê�Õ�ÛÝê«ñ ä6=$5é�Ö&àJÜ8Ûiä?êíÜ:9FÔáä�ÚJÞ?ò�A�B �<�çô<§¯]zög�!D@]�B�ü�¬�ô<�!�vÄ/õ���B�ü�]zôðý_�!D\��ò&� w "L�`���L�Fò����6��������÷¾ ���ç¿�OuÎ1yLÅZ#	N�Ë�Ì�Æ�¸ßÈZ'\ÈÝò8S(9FÔ�ÛÝê��?Ô�ÚáàçÔLãáÖWêlñçÜ1Ûiä�ê ÜZ9�Ôáä?ÚðÔg= ä+ã�?uØ à<9bØ�êlî-ì«ä?à�ÔçÚJò*ÄJ��~_~1÷&
Lþe�çôe÷&[X]�����÷�ú&õWö�÷1��ò
w ���������Wò��`�L�������J÷¾ ���?¿�O_Â�Ì�ÃlË*NGÆ&À�È�É�'(%
Î*%*²1%$Ë1#�Å�Î$Ì�Æ O-ÈÝò�¥�ä?ê�� Ô�r�ÛÝÜ1Þ,ätãlãáÚðÔáÔLéáä�ÖWêlîzØ�ÚJÛiÔJà\VGÛÝÜ:9 é ÔçÚJêlä�ÖW×Ý×èÛ¬Ü1Þ�2�Ôjéáä?ÖWê¬îzØ�ÚJÞ}ñáä�êlî?ÛZ5Ü1Ûiä�êFàJò�Ijõ�B�~(ýCB��L]�ôj
8B�]6~8÷��@[X
 ���¤�����Jò&�`�L����"6�J÷¾ � M ¿�O_Â�Ì�ÃlË*NGÆ$À-ÈzÉ�'�%
Î*%1²*%$Ë1#�Å�Î$Ì�Æ4O�È�òlåsr�Û�àJÜ5ÔçêlñáÔ ätãuñç×ÙØ àáàJÛiñáØ?×�àçä?×èÖWÜ8Ûiä?ê�à,Ü5ä�ØLãáÚðÔáÔ éáä?ÖWê¬îzØ?ÚJÞv2lÚðä�é�×ÙÔg= ã�ä?ÚÜZ9�ÔJ2(5��$Ø|2l×ÙØ�ñ Ô¤ä|2FÔçÚðØ�Ü5ä�Ú«�JèZ��é¤ÜZ9�Ô_Ô�r�Ü5ÔçÚJÛiä?Úuñáä?ê�� Ô�r-ñ Ø?àçÔ�ò�^Fô<�!^Fô ýCB ��÷¾ � a ¿�O_Â�Ì�ÃlË*NGÆ$À-ÈzÉ�'�%
Î*%1²*%$Ë1#�Å�Î$Ì�Æ4O�È�òlåsr�Û�àJÜ5ÔçêlñáÔ ätãuñç×ÙØ àáàJÛiñáØ?×�àçä?×èÖWÜ8Ûiä?ê�à,Ü5ä�ØLãáÚðÔáÔ éáä?ÖWê¬îzØ?ÚJÞv2lÚðä�é�×ÙÔg= ã�ä?ÚÜZ9�ÔJ2(5��$Ø|2l×ÙØ�ñ Ô¤ä|2FÔçÚðØ�Ü5ä�Ú«�JèZ�<�ºé¤Ü:9FÔuÛÝê�ÜkÔ�ÚJÛiä�Úuñ ä�ê��?Ô<r¦ñáØ àçÔçò�^Fô��g^Fô ý_B��e÷¾ ���?¿-Ð|#�yLÎ$Ì�ÂFÌ�ÆPê¤ÈÝò\�$ÔáñçÜ1ÖWÚðÔ�à¦ä�ê`ì«ÔáØ?êØ¥\ÖWÚ	�?Ø?Ü8ÖWÚðÔ-ï�×(ä�VRØ?ê¬î«Ó"Ô�×ÙØ�Ü5ÔáîgÔ æçÖ�Ø?Ü8Ûiä?ê�àJòi°&�eö	�<��ô<�XILõ6�<�LD�A<GJ�µó�ò
�$ô ý_�!D��<�zò&���!��������÷¾ � w ¿-ÐJÍ�Î*©�Ë��/Æ4�-È�ò(��ê��?Ô�ÚáàçÔ Ü:9FÔáä?Ú Ô>=_à ñáä?ê¬ñáÔ�ÚJêÏÛÝê�Õ¦Ü:9FÔ_à	=¤ä�ä�ÜZ9WêlÔ�à à¤ätãj2Fä�Ü5Ôçê�Ü8ÛiØ?×èàáò&hÏ÷ É ýCÏ���ô<�!B �ðý�]6~�ûiÍ ��]�� ýÙõ�B�D
���lò��6�6��� w ò(�`�L� " w �J÷¾ � " ¿���ÂFÃ
Å�ÍeË�Ì��-ÈzÉ&´¤ÂFÌ�Å:²·o_ÈÝò�¡Lä�ÖWêlî�Ø?ÚJÞßéáÔ�9�Ø��eÛiä?ÖWÚuätã@9FØ�Ú	= ä�ê�Ûiñ/ãáÖWêlñçÜ1Ûiä�êFàLÛÝêKê¬ä?êÏÜ5Ø�ê�Õ�Ô�êÏÜ1ÛiØ�×Ý×èÞßØzñáñáÔJàáàJÛié�×(Ôîzä6= Ø�ÛÝêFàJò�
�ü�¼¬÷�[X]6�<��÷����¤���L�Jò������|� a "&ò(�`�L�������J÷¾ ����¿�´ Î
Ñ&��ÆJ¨ È�É\´ Î¬Ñ*��Æxq"ÈÝò1Î_ä?×Ùä6= ä�Ú�2�9WÛiñ�ï
ÖWê¬ñ�Ü8Ûiä?ê�à¤ä+ãec¬Ôg�?Ô�ÚðØ�×,ëÏØ�ÚJÛiØzéç×ÙÔJàJò4Æ�]�~F���çôuü��Uã ô<�Fù ���çôeò*ÄJ�çô�~Ùý_B�ò
Ij�!k¶È�õzô�Ý¬ò&�`�L��� M �J÷¾ ����¿�´ Î�ß Ë1%&#lÆ*¨ ÈÝò@ë®9FÔçê Ø�ÚðÔ,à�ä�×èÖWÜ8Ûiä?êFà Ükä¤êlä�ê�×èÛÝê¬ÔáØ?ÚuÔç×Ý×èÛ 2lÜ8Ûiñeì ä�ÖWêlî�Ø?ÚJÞ®�?Ø?×èÖ�Ô@2lÚ ä�ìç×ÙÔ>=_àuñáä?ê��?Ô�r�í ò�G/õzþ þ¦÷ós]�ô<�ðý�]6~ É ýCÏ(�çô��gB �ðý�]6~�ûxÍ���]��ðý(õ�B�D���m$ò.�L��� M �|�L�����Fò��`�L��� ���J÷¾ �L���?¿�´ Î6ß Ë1%&#ÏÆi¨ È�òx0µêTÜ:9FÔ¤ñáä?ê�� Ô�r�ÛÝÜ1ÞKØ?ê¬î�àáÞ�=,=¤Ô�Ü8ÚJÞ-ä+ãuàçä�×èÖWÜ1Ûiä�êFàuÜkäKØ?ê Ôç×Ý×èÛ 2lÜ8ÛiñjãáÚ Ô ÔUì ä�ÖWêlî�Ø?ÚJÞ«2lÚðä�ì�×ÙÔg= ò
h�÷�
8��D��ðô|]6~8÷�[X]�����÷Ïú&õWö�÷�ú��çôe÷�
î�(��ò���"W� w �Fò(�`�L��� "��J÷¾ �L����¿�´ Î6ß Ë1%&#ÏÆP¨ ÈÝòv0µêwÜ:9FÔíñáä?ê�� Ô�r�ÛÝÜ1Þ ä+ã�×(Ô>�?Ô�×jà�ÔçÜ1à ã�ä?Ú«Ôç×Ý×èÛ 2¬Ü1Ûiñ Ø?ê¬î�2FØ�ÚðØ�ìáä�×èÛiñTÔ<r�ÜkÔ�ÚJÛiä�Ú}ìáä�ÖWêlîzØ�ÚJÞ¤� Ø�×èÖ�Ô
2lÚðä�ì�×(Ô>=_àJòFó�õ6�<�!B �ðý�]6~(�<���çõzô ùH�ió�ô�]�������ò.�!��� "6��ò&ó�~C�!B��Fþ¦ò�Ij�!kÜÈ�õ�ô<Ý ��°�õ�BÏüWõ�B�ò(�W� M �|�L���Fò��`�!����� �J÷¾ �L��� ¿�´ Î6ß Ë1%&#ÏÆ�¨ È�ò�ÓLÔáØ?ÚJÚðØ�ê�Õ�Ô>=¤Ôçê�Ü1àµØ?ê¬îe¥�ä?ê�� Ô�r�ÛÝÜ1Þuä+ãi�$Ôg� Ôç×�c¬ÔçÜ1à/ÛÝê,�s¹ å�ò6°*��ö	���Fô��JILõ6�<�LD\ýCB,[X]�����÷�����n�m$ò
�`�L�������J÷¾ �L� M ¿�´ Î6ß Ë1%&#ÏÆ*¨ È�ò1�jÔáä�=¤ÔçÜ1ÚJÛiñáØ?× 2¬Úðä�2�ÔçÚJÜ1ÛiÔ�à}ä+ã ×ÙÔ>�?Ôç×ÏàçÔçÜià}ätã"àçä?×èÖWÜ8Ûiä?ê�à"Ükä¤Ô�×Ý×âÛ 2lÜ8ÛiñJ2lÚ ä�ìç×ÙÔ>=_àJòWó�ô õ&öz÷Fú&ù&þ,^lõ�D�÷ó��Fô��v[X]�����÷��.n
òWós]�ô<�8�Wò�
Lþ,��ô�÷�[X]�����÷Ïú&õWö�÷(òWó�ô õ�¼&ý(ü��!B�ö>��ò������ M�w ò(�`�!��� w �J÷¾ �L� a ¿�´¤Â�Ì�Å:²�Æbo_ÈÙÇuÈ�ò1ÎuØ�Ú	= ä�ê�Ûiñ¦Ø?ê¬Ø?×èÞ àJÛ�à�ÜkÔáñ�9Wê�ÛiæçÖ�ÔJàLã�ä�Ú¤àçÔ ñáä�êlî ä?Úðî�Ô�Ú�Ôç×Ý×èÛ 2¬Ü1Ûiñ}ìáä?ÖWê¬îzØ�ÚJÞX� Ø�×èÖ�Ô�2lÚðä�ì�×(Ô>=_àJò
GJÄ\[«ú�øj�g�zý(õ�B�]6~*G/õ�B�§t÷lú��çôe÷WýCB}[X]6�<��÷���l$÷�
jþe�çô ý�ög]6B�[X]6�<����þe]6�ðý�ög]�~$ú&õWö�ý_�>�tùzò&���!��� a ��÷¾ �L��� ¿�´¤Â�Ì�Å:²�Æeo_ÈâÇuÈzÉvê,Ë$Ã¬Ë�Ævê ò@ÎuØ�Ú	= ä�ê�ÛiñK=¤Ô Ø?àJÖWÚðÔcä�ê^×(ä�ñáØ?×Ý×âÞ�T�Ø?Ü¤îzä6= Ø�ÛÝêFàJò É ��Ý��H[X]6�<��÷Jh�÷\����� M ��ò
�6�����`������ò����!����"6��÷¾ �L� w ¿�´¤Â�Ì�Å:²�Æio_ÈÙÇuÈ�É4ê,Ë$Ã¬Ë/Æ*ê ò�Î_Ø?Ú	=¤ä?ê�Ûiñ«=¤Ô Ø?àJÖWÚðÔJàuØ�êlî$�jä?Û�àáàçä?ê}ï ÔçÚ	ðlÔç× àJò�^Fô��g^Fô ý_B��e÷¾ �L� "e¿�´¤Å_¾ðÎ*%&y
q�ÂFÂ
ò�0jìJàJÜkØzñç×ÙÔ\2¬Úðä�ìç×ÙÔg= ã�ä?Úvðlä6ð�×èÛZð¬ÔáØ?Ú àçÔáñ ä6ðlî65+ä?Úðî�Ô�Ú_Ôç×Ý×èÛ 2¬Ü1Ûiñ¤ä|2FÔçÚðØ?Ükä?ÚJò�^Fô<�!^Fô ýCB ��÷
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¾ �L���?¿�´¤ÅÝÌ*-$ÂFÃ.#�Â�%�Ã
ÂFÃGÆ��¦ÈÝò\S�9�Ô}ï
ÚðÔáÔ�¡Lä�Ö�ðlî�Ø?ÚJÞ$¹ Ô�ÜkÔçÚ	=_ÛZð¬Ô î�ì�Þ�ÜZ9�Ôvc
ä?×èÖWÜ8Ûiä�ðcÜ5ä-Ø«¹uÛ 7LÔçÚðÔ>ðÏÜ1ÛiØ�×¬å�æçÖ�Ø?Ü8Ûiä�ðÏò
A�B�üWý�]6B�]e»8BFýC¼¬÷�[X]6�<��÷�h�÷���n������Jò.�L���W�`�6���Fò(�`�L� " w �J÷¾ �L���?¿�´¤ÅÝÌ*-$ÂFÃ.#�Â�%�Ã
ÂFÃGÆ��¦ÈÝò\S�9�Ô ñ ä�ÛZðlñçÛiîzÔgðlñáÔ$c¬ÔçÜ�ätã�c
ä?×èÖWÜ8Ûiä�ð�à_ätã�¥�ÔçÚJÜ5Ø�ÛZð^ëÏØ�ÚJÛiØ?Ü8Ûiä�ð¬Ø?×.�	ðlÔáæçÖ�Ø?×èÛÝÜ8ÛiÔ�àáò�
jôáö|��÷øj]�� ýÙõ�B�]6~.[}�eö|��÷�
8B�]6~8÷���m$ò�� M �>�`�����Fò(�`�!��"��W�J÷¾ ���!�?¿�´¤ÅÝÌ*-$ÂFÃ.#�Â�%�Ã
ÂFÃGÆ��-È�òWÎ_ä�V Ø�= ÛZð�ÛZ=¤Ø?×&àJÖWÚ�ã�ØzñáÔj×ÙÔáØ��?ÔJàjØ�ð�ä�ìJàJÜkØzñç×ÙÔ�ò6
�ö>��]�÷W[H]��<�$÷���l�m$ò������g��� a �Fò��`�L� " M �J÷¾ ������¿�´¤ÅÝÌ*-$ÂFÃ.#�Â�%�Ã
ÂFÃGÆ4�¦È�É$Ò ÅÝÃ
ÂFÌ&ÒlÂFÃ(²�Æ4qLÈ�òFÓLÔ5Õ�ÖW×(Ø?ÚJÛÝÜ8Þ ÛZð_ãáÚðÔáÔ«ìáä?Ö�ð¬îzØ?ÚJÞP2¬Úðä�ìç×ÙÔg=uàJò�
8B�B�÷ÏúFö>�Fõ�~_],Ijõ�ôðþ¦÷ú���^�÷�ó�ý_D�]®Gx~1÷lúWö�ý&��ò M " M � M ���zò����!��"�"6��÷¾ ���L� ¿�´¤ÅÝÌ*-$ÂFÃ.#�Â�%�Ã
ÂFÃGÆ1�¦ÈzÉ$Ò ÅÝÃ
ÂFÌ&ÒlÂFÃ(²�Æ*qLÈzÉ�'��FÃlÑ$Á�©/Æ&��ÈÝò�Ób38ÕzÖW×ÙØ�ÚJÛÝÜº3,î�Ø�ð�à ×ÙÔ�à ×ÙÔJàx2lÚ ä�ìç×C;>=¤Ô�à,Ôç×Ý×èÛ 2¬Ü1ÛiæçÖ�ÔJà
Ö ãáÚðä6ð�Ü8Û¯;�Ú Ô,×èÛ¯ìçÚðÔçò�G"÷�ø}÷�
�ög]zü�÷�úWö�÷Fós]zôðý�DçòFú�ª�ô�÷�
,ò������$ò(���L� "L�|���L����ò��`�L� "6���J÷¾ ��� M ¿�´¤ÅÝÌ*-$ÂFÃ.#�Â�%�Ã
ÂFÃGÆ.�¦È�ÉlÒ ÅÝÃ
ÂFÌ&ÒlÂFÃ(²�Æ(q"ÈzÉ*'��FÃlÑ$Á�©/Æ(��ÈÝò�Ó"Ô5Õ�ÖW×ÙØ�ÚJÛÝÜ1Þ_ÛZð¦Ôç×Ý×èÛ 2¬Ü1Ûiñ�ãáÚðÔáÔvì ä�Ö�ðlî�Ø?ÚJÞ@2¬Úðä�ìç×ÙÔg=uà
�Jò�hÏ÷�
jB�]6~8÷�[X]�����÷�l��$ò�� w �|���!��ò����!��"�����÷¾ ��� a ¿�´¤ÅÝÌ*-$ÂFÃ.#�Â�%�Ã
ÂFÃGÆ.�¦È�ÉlÒ ÅÝÃ
ÂFÌ&ÒlÂFÃ(²�Æ(q"ÈzÉ*'��FÃlÑ$Á�©/Æ(��ÈÝò�Ó"Ô5Õ�ÖW×ÙØ�ÚJÛÝÜ1Þ_ÛZð¦Ôç×Ý×èÛ 2¬Ü1Ûiñ�ãáÚðÔáÔvì ä�Ö�ðlî�Ø?ÚJÞ@2¬Úðä�ìç×ÙÔg=uà
������åjæ�Ö�Ø�Ü1Ûiä6ðFà_ätã89WÛâÕL9�Ô�Ú ä?Úðî�Ô�ÚJò�
jB�B�÷lúWö>�Fõ�~_]eILõzô þ-÷�ú���^�÷Fó�ý�D�]UGx~1÷�úWöçý1÷��Å� w �Jò w�M "L� w � M ò(�`�!��"�� �J÷¾ ���L� ¿�´¤ÅÝÌ*-$ÂFÃ.#�Â�%�Ã
ÂFÃGÆ\�¦ÈzÉj'�N�Î*y8�eÎ�Á¬Á�%$Å�Îä)-È�ò1zbðK�	ðÏÜ1Úðäeî?Ö�ñçÜ8Ûiä�ð ÜkäwëÏØ�ÚJÛiØ?Ü8Ûiä�ð¬Ø?×4�>ðlÔáæçÖ�Ø?×èÛÝÜ8ÛiÔJà�Ø6ðlîÓS(9�Ô�ÛÝÚ
zx2�2l×èÛiñáØ?Ü8Ûiä�ð�àJò�
�ög]�ü��çþ ý�ö ó�ô<�LD<D�ò�Ij�!kÜÈ�õ�ô<Ý¬ò&���!��������÷¾ ��� w ¿�´¤ÅÝÌ*-$ÂFÃ.#�Â�%�Ã
ÂFÃGÆ4�¦ÈzÉs'�NzÎ*yb�eÎ
Á¬Á�%�Å�ÎÞ)¦ÈÝò�z ãáÚðÔáÔ$ì ä�Ö�ðlî�Ø?ÚJÞP2lÚ ä�ìç×ÙÔ>= ÛZðe2�ä?ÜkÔgð�Ü8ÛiØ?×�Ü:9FÔáä?ÚJÞ?ò�
jB�B�÷�A�B�D`�e÷
¬Fõ��Fôðý_�çôv��ã ô<�!BFõzÿ�~_�L�@��n
ò M � M � M�a�a ò��`�L� "����J÷¾ ���W"e¿�´¤Ì�Ë�ß®#�Â�Í�Æ���ÈF´KÈ�ò6zîðlä?ÜkÔLä6ðßÜ:9FÔ Ô>ð¬Ô�Ú1ÕzÞ ÚðÔç×ÙÔáØ àçÔjÚ Ø?ÜkÔjÛZð�æçÖ�Ø àJÛZ55àJÜkØ?Ü8Ûiñ"Ôç×ÙØ àJÜ8Ûiñ"ñçÚðØ�ñ�¢\2lÚðä|2FØ�Õ�Ø�Ü1Ûiä6ð�ò&ú�A`
8[
h�÷�
8^�^�~8÷�[X]6�<��÷��1�lò a ���g� a �L�Fò��`�L�����L�J÷¾ ���!�?¿�q�Î*-�µ\Í!%�ÂFÌ$Í!©�Î�µWÎ�Æbñ�ÈÙÀ�ÈzÉjò_Ã¬Î1#6óRN�Í�Â��zÎ�ÆjÒ-ÈâÒ-ÈÝòs��ÛZð¬Ô Ø�Ú¦Ø6ðlîÂôµÖ�Ø àJÛÝ×èÛZð¬ÔáØ?Ú åµ×Ý×èÛ 2lÜ8Ûiñ-åjæ�Ö�Ø�Ü1Ûiä6ðFàJòsIj�gk
È�õzô�Ý}­�
�ög]�ü��çþ ý�ö ó�ô<�LD<D�ò&�`�L� w ���J÷¾ ���!�?¿�q�Î
Ñ�Ã
Â�õ$ÁlÂ�ÆJ/uÈ�É@'�N
Ã
Â�-�Ñ&#�ÅZõ$Íg©*µ/Æ�ÇuÈ�ò�åsr�Û�àáÜkÔgðlñáÔ�ä+ã,ÓLÔ5Õ�ÖW×(Ø?Úec¬ä�×èÖWÜ8Ûiä�ðFàeVGÛÝÜ:9H��Ô>�?Ô�×èà�ã�ä�Ú�c¬Ôg= ÛÝ×èÛZðlÔáØ?Úå�×Ý×èÛ 2¬Ü1Ûiñ�å�æ�Ö�Ø�Ü1Ûiä6ðFà\VGÛÝÜZ9�?_ä�ð�= ä6ðlä?Ükä�ð¬Ô

L1 ?_ä�ðÏ×èÛZðlÔáØ?ÚJÛÝÜ8ÛiÔ�àáòWA�B�üFý_]�B�]8»8BFýC¼¬÷W[X]�����÷�h�÷�l��®� a �Jò��!�����g������� a ò
�`�L����� �J÷¾ �W�6�?¿�q/Â�²�ÂFÃGÆj�$ÈZo_ÈÝò\ï�×ÙØ�Ü�ð¬ÔJàáà�Ø6ðlî¦ï�ÛZðÏÛÝÜ�ð¬ÔJàáàßÛZð ÜZ9�Ô¤ìKÖ�=µã�ä?Úðî65ºc�9�Ø!9X2lÚ ä�ìç×ÙÔ>= ò�h�÷4[X]�����÷$ó���ô<�LD«
j^�^�~1÷Pö!÷zò
a�M �>� a �6��ò����!��������÷¾ �W����¿�q/Å�N(N(yLÎ*õ�Æ@Q§ÈzÉP'�NzÎ*yb��Î�Á¬Á�%�Å�Î�ÆP)¦È�ÉjQ�ÂFÅZõ&ÒlÂFÃ�²�ÂFÃGÆbO�ÈÙÊ È�ò\Ó"Ô8ÕzÖW×ÙØ�Úv2�ä?ÛZð�Ü1à"ã�ä�Ú¦Ôç×Ý×èÛ 2lÜ8Ûiñ«ÔáæçÖ�Ø?Ü8Ûiä�ð�à
VGÛÝÜZ9«î?Û�àçñáä�ðÏÜ1ÛZðÏÖ�ä?Ö&à,ñ äeÔ�ø ñçÛiÔ>ðÏÜiàJò�
jB�B�÷lúWö>�Fõ�~_]eILõzô þ-÷�ú���^�÷Fó�ý�D�]�Gx~8÷ÏúWöçý1÷*����� M �Jò a�M ��"�"Wò����!� w�M ��÷¾ �W��� ¿�q/Â�ßeµ/Æ\O�È�ò\0JðbÜ:9FÔ�ÚðÔ�T�Ô ñçÜ8Û¯ù�ð ×ÙØ6V�à�ù+ã àçÔ ñ|ù6ðlîHù�ÚðîzÔçÚ�î?Û 7"Ô�ÚðÔgð�Ü8ÛiØ?×�Ô æçÖ�Ø?Ü8Û¯ù�ð�à ÛZð�Ü�Viù¦ÛZð¬îzÔ�2FÔgðlî�Ô>ðÏÜb�?Ø�5ÚJÛiØ�ìç×ÙÔ�àáò�ÄJ��~C~8÷�
jþe��ô�÷Fþ�]6�<��÷ÏúWõ&öz÷���n�ò M "W�����Fò.�`�L�������¾ �W� M ¿�q/Â�ßeµ/Æ�O�È�ò.0JðU=_ÛZðÏÛZ= Ø�×�cÏÖWÚ�ã�Ø�ñáÔJà@VGÛÝÜ:9«��Ø�ÚJÜ1ÛiØ�×Ý×èÞ ï�ÚðÔáÔJ¡bù?Ö�ð¬îzØ�ÚJÞ?ò�G/õzþ þ¦÷?ó��Fô��@
j^�^�~1÷�[H]��<�$÷��$ò��g��� M ò
�`�L�����W�J÷¾ �W� a ¿�q/Â�ßeµ/Æ&O-ÈÝò40\ðKØµãáÚ Ô Ô$ì|ù?Ö�ðlî�Ø?ÚJÞ82lÚ<ù�ì�×(Ô>=�ÛZðKÜ�Viù¤î�ÛZ= ÔgðFàJÛ¯ù�ð�àJòFø@�gB�ü�÷�G/ý(ôáö�÷�[X]��e÷�ós]6~_�çô þ õ������il���� M ��ò
M ���W� M�M�w ò����!��� w ��÷¾ �W��� ¿�q/Â�ßeµ/ÆPO�È�É�'�N�Î*y8�eÎ�Á¬Á�%$Å�Î�ÆP)-È�òP0\ð Ü:9FÔßÓ"Ô8ÕzÖW×ÙØ�ÚJÛÝÜ1Þ�ùtã-Ü:9FÔ�c.ù?×èÖWÜ8Û¯ù�ðÜù+ã¦ØäúÏØ?ÚJÛiØ�Ü1Û¯ù6ðlØ?×i�>ðlÔáæçÖ�Ø?×èÛÝÜ8Þ?ò
G/õzþ þ¦÷Wó��Fô���
j^�^�~1÷�[H]��<�$÷�����ò.�L� M �|�!���Fò����!� w ����÷¾ �W� w ¿�q/Â�ßeµ/Æ@O-È�É8'�NzÎ*yb�eÎ
Á¬Á�%�Å�Î�Æj)-È�òj0\ð�Ü:9FÔßà|=�ùLù?Ü:9�ðlÔ�àáà�ùtã àJÖL2�Ô�Ú<9�Ø?Ú	=�ù�ðÏÛiñJà®V19WÛiñ�9 àgù?×R�?Ô¦ØX= ÛZð�ÛZ= Ö�=
2lÚ<ù�ì�×(Ô>= ò�hÏ÷�
jB�]�~1÷�[H]��<�$÷���l$ò���� "L�`� M�w ò(�`�!��"�� �J÷¾ �W��"e¿�q/Â�ßeµ/Æ�O-ÈzÉJû�%�Å_µ�Ñ
Î*õ�Æsê¤ÈÝòJ0Jð ãáÚðÔáÔ®ì|ù?Ö�ð¬îzØ�ÚJÞ�2¬Ú<ù�ìç×ÙÔg=uà ÛZð Ü�ViùKî?ÛZ=¤ÔgðFàJÛ¯ù�ð�àáò
ø@�!B�ü
÷*G/ý(ô öz÷�[X]6��÷lós]��
~C��ôðþ õ������@l���ò M ���W� M�M�w ò����!��������÷¾ �W�6�?¿�q/ÅZõ�Æ\Ê ÈCO�È�ò�]6B���B�^���ÿ�~Ùý�D<����ü¦ö�õ��Fô|D���]��PG/õ��Fô�]�B �JA�B�D��ðýC�<���<�}õ6§s[X]6�<����þe]6�ðý�ög]�~$úWö�ý_�gB�ög�!D�ò&�`�L����� �J÷¾ �W�6�?¿�½gÁlÒuÎ*Ò�Ò\Æ�À-ÈÝò�cÏÜ8Ú<ù6ð�Õ}¥�ù6=j2�Ø?ÚJÛ�àgù�ð¶S(9FÔ|ù?Ú Ô>=_à�ã>ù?Ú"å�×Ý×èÛ 2¬Ü1Ûiñ,åjæ�Ö�Ø�Ü1Û¯ù6ðFà�ùtã�c
Ô ñ|ù6ðlî�0µÚðî�Ô�ÚJò�hÏ÷Wõ6§�[X]�����÷
]6B�ü�[}�eö|��]6BFý�ögD���m¤� M �Jò a M �>� a�a �Fò(�`�L� w �W�J÷¾ � M �?¿�½ Î*# #�Â�N�¾</�Î�Ã
Â�NGÆ8�$È�òv�jÔ>ð¬Ô�ÚJÛiñíÖ�ð�ã>ù?×(î?ÛZð�Õ�àíØ�ðlî�ð�ù?Ú	=¤Ø?×
ã>ù�Ú	=uàXùtã�àgù�=¤Ô¦àJÛZð�ÕzÖW×ÙØ�ÚJÛÝÜ1ÛiÔ�àKØ�ÚJÛ�àJÛZð�ÕbÛZðwÜ:9Ô|ù�ì�àáÜkØzñç×ÙÔ@2lÚ<ù�ì�×(Ô>= ò É ��Ý���[H]��<�$÷�h�÷��(�¤� M �Jò w�a ��� w � M ò��`�L� "�� �J÷
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¾ � M ��¿�½gË*õ*õ�ÂWÎ
Ñ�¸ßÈ�òx��Ú<ù�ìç×C;g= Ô�àíîzÔ}ãáÚ<ù6ð�Ü8Û¯;�Ú ÔJà-×èÛ¯ì�Ú ÔJà|Ð"ås¹���Ôç×Ý×èÛ 2¬Ü1ÛiæçÖ�ÔJà}ð(ù�ð ×èÛZð�3áØ�ÛÝÚðÔJàíÔçÜuØ�2�2¬×èÛiñáØ?Ü8Û¯ù�ð�àcÔ>ðñ|ù�=�ì�Ö&àJÜ8Û¯ù�ð�Ð�àáÖL2¬ÚðØzñ|ù6ðlî?Ö�ñçÜ8ÛZ��ÛÝÜ�3¤Ô�Üj3ç×ÙØ àJÜ8Ûiñ�ÛÝÜ�3çò(�\��ü!D<�uü�� É õWö	� õzô|]���ò�»jBFý_¼���ô�DðýF��ª,ó�ý_�çô ô<�«�>�b[X]zôðý_�,Gx�Fô ý_�zòós]�ô ý_D�ò.�`�!����� �J÷¾ � M � ¿�½gË*õ*õ�ÂWÎ
Ñ¤¸ßÈÝò�zî¡�ÚJÛiÔ1ã,0J�?ÔçÚ	��ÛiÔgVÞù6ð¦ÜZ9�Ô,0@ì�àJÜ5Ø�ñ�×(Ô8��Ú<ù�ì�×ÙÔg= ò�ý_Bßó�ô õWö>�g�eüWý_B���D�õ6§.�<���b�\�Fý(ô üßû��Fô õ�^��!]6B
G/õ�B���ô<�LD<DLõ6§x[H]��<���çþ�]�� ý(ö!Dçò(Ä\]�ôáö>�g~(õ�B�]Fò1���6��������­¬ó�ôðõ��zô��!D�Djý_BK[X]6�<����þ�]��ðý�ögD�÷*��m(��ò�Ä�ý(ô<Ý���ç���D���ôbÇs��ô<~�]6�
Ä\]�D<�g~:E�ú�k�ýC�<á!�çô�~_]�B�ü
ò(���6�����W�J÷¾ � M�M ¿�½gË*õ*õ�ÂWÎ
Ñ ¸ßÈ�òv0\ð Ü:9FÔ�?}Ö�=�ìáÔ�Ú�ùtã�cÏÛZð&Õ�ÖW×ÙØ�ÚJÛÝÜ1ÛiÔ�à}ã>ù?Ú¦ÜZ9�Ô�0jì�àáÜkØzñç×ÙÔU�µÚ<ù�ìç×ÙÔg= ÛZðØS*ViùX¹uÛZ= ÔgðFàJÛ¯ù6ðFàJò
hzõ��Fô�B�]6~¬õ6§sãP�çõ�þ,�g�ðô ý(ö�
8B�]6~(ù�D+ý�Dçò.� M ������ò*������� M �Jò M �6��� M ���F÷¾ � M6a ¿�½gË*õ*õ�ÂWÎ
ÑX¸ßÈ�ò&0\ðßÜZ9�Ô/Ó"Ô5Õ�ÖW×ÙØ�ÚJÛÝÜ1Þ�ù+ãLØ"ï�ÚðÔáÔJ¡bù?Ö�ð¬îzØ�ÚJÞ�ã>ù?ÚLØb?«ù�ðÏ×èÛZðlÔáØ�Ú�0jìJàJÜkØzñç×ÙÔJ�µÚ<ù�ìç×ÙÔg=äz"ÚJÛ�àJÛZð�ÕuÛZð
cÏÖL2�Ô�Ú ñ�ù6ðlî�Ö�ñ�Ü�ù?Ú ìHù�î�Ô�×Ý×âÛZð�Õzò�ý,^�]zô�]zýF� ô<��]6��æ�
jB�B�]�~C�LD�ü��v~�],¬�]zög��~F��ª,ü��!DjúFö�ý_�gB�ög�!D�ü�����õ���~(õ���D���������� a �J÷¾ � M � ¿�½gË$Ã
Â�#ÏÆj��È¿¾�½�ÈÝò«S(9�þ-ìKÖ�=\ÿ>ù?Úðî65ºc�9�Ø!9 ñ|ù�ð!{gþ ñçÜ8ÖWÚ<þ-ÛZð ÛZ= Ø�Õ�þ��lÚ<ùeñ|þJàáàJÛZð�Õzò�ú��çþ¦÷sI,÷sÄ�õ��Fô ÿ�]�Ý�ý8ò*�gæ�^Ïõ D�ª
��� M ò.�`�L����� E�� w �J÷¾ � M�w ¿�½gË$Ã
Â�#ÏÆx�$È¿¾|½`ÈiÆ\'¬Ë*#�ÅZyLÅZõ$ÅkÆJ'\ÈÝòPúÏØ�ÚJÛiØ?Ü8Û¯ù�ðlØ�×s=eþçÜ:9�ùeî à ÛZðbÛZ= Ø�Õ�þ¤à>þ5Õ�=eþgð�ÜkØ?Ü8Û¯ù�ðÏò.Ä/ý(ô�Ý ��ç6��D<�çôeò�Ä�õ�D��ðõ�B�ò
�`�L��� a �J÷¾ � M "e¿�½gË�Í�ÂFÃGÆ1�$ÈÝò�zØð(þ>V Ü�þáñ�9�ð�ÛiæçÖ�þ�ÿ>ù?Ú}Ü:9�þuñ�ù6ðFàJÜ8ÚJÖ�ñ�Ü8Û¯ù�ðKù�ÿ"à>ù�×èÖWÜ8Û¯ù�ðFà�ù`ÿ�ð(ù�ðÏ×èÛZð�þáØ?Ú,î�Û 78þ�Ú�þ>ðÏÜ1ÛiØ�×1þáæ�Ö�Ø�Ü1Û¯ù6ðFàJòó�ô õ&öz÷�I8]6��÷�
�ö!]zü
÷�úWöçý1÷�»"ú�
ä�.�
ò.�L��� a �|�!� M �zò����!� w �L��÷¾ � M �?¿�½gË�Í�ÂFÃGÆ1�$ÈÝò�z�ÚðØ��lÛiî&×âÞ�ñ|ù�ð���þçÚ1Õ�þgð�Ü�ÛÝÜºþçÚðØ?Ü8Û¯ù�ðH=eþçÜZ9�ù�î�Ø�ðlî�ð�ù�ðK×âÛZð�þáØ?Ú���Ø?ÚJÜ8ÛiØ?×�î�Û 78þ�Ú�þ>ðÏÜ1ÛiØ�×1þáæ�Ö�Ø�Ü1Û¯ù6ðFà\��ò
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