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∣
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∣
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∣

∣
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∣
g̃k

j+1/2−sk

∣

∣

∣
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(
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= g̃k
j+1/2−sk

/g̃k
j+1/2

�
pn

k,j+1/2

=
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�
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��õ�ö��û�� ÷ø ü7�ü:$�ü�÷��ü��5ø�
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{
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ü�ù����
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{
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ü�ù����

x ≤ xb(t),
U2,

ü�ù����
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H1 > H2
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W

= ù�ÿ)ø��ø ù¹ú��O�(���6�Àü�÷��6��ù�ÿsõG�ÿsõ6�
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√
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ø�ø��5÷ø�	&� ú ø�	Q�Àü

H|ø��þ`�G��ü ï ∗j+1/2 =
( ï nj+1 + ï nj )
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î n+1

j = î n
j −

τ

2

( ï nx,j+1/2 + ï nx,j−1/2
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(

0
Hhq

)

.
At,G\�C

Â �5ü�ù�� Z (q, t) = î (x(q, t), t)
)�Æg÷�õ;��ø�?¥õ
þ"�&�0��õ�� ÷ü�÷���	YAôK�C��JA2U�C��������)ú4�8�0õ
÷÷ø þ�ù����0��õ
ü|ù���üM���0I>5

VW�üL�0��õ�� ÷ü�÷��6�%À
Z t +

1

J
(A− xtE) Z q =

1

J
ð , ï t +

1

J
A (A− xtE) Z q =

1

J
A ð .

a%ý�ü�þ%õ4
��üM�(�ÿ*ú ø��05Ðÿ)ø����ü�ÿ*ú ø��Qù�ø ù¹ú ø��*úN�*ö7$Àõ�?¥õ4
��üM�(�ÿ*ú ø��
ï̂ j+1/2 −

1

2
( ï nj+1 + ï nj )

τ/2
+

( 1

J
RDΛ̄(Λ̄ ÷ − L ð )

)n

j+1/2

= 0
At, ¢ C

�'$Àõ�?¥õ�ÿ)ø����ü�ÿ*ú ø��
(J Z )n+1

j − (J Z )n
j

τ
+

(

ï̂ j+1/2 − (xt Z )n
j+1/2

)

−
(

ï̂ j−1/2 − (xt Z )n
j−1/2

)

h
= ð ∗

j ,
A £ ¿�C

?o�5ü
Λ̄n

j+1/2 = Λn
j+1/2 − xn

t,j+1/2E , ÷ n
j+1/2 = Ln

j+1/2 Z n
q,j+1/2, Z n

q,j+1/2 =
Z n

j+1 − Z n
j

h
,

ð n
j+1/2 =

(

0
Hn

j+1/2
hn

q,j+1/2

)

, ð ∗

j =

(

0
H∗

j h∗

q,j

)

, Z n
j+1/2 =

Z n
j+1 + Z n

j

2
,

xn
t,j+1/2 =

xn
t,j + xn

t,j+1

2
, xn

t,j =
xn+1

j − xn
j

τ
,

A £ ,;C

Jn
j+1/2 = xn

q,j+1/2 =
xn

j+1 − xn
j

h
, Jn

j =
Jn

j+1/2
+ Jn

j−1/2

2
.

A £�£ C
[8�s÷ÿ������

θk
j+1/2

� û����ù�����Ißú ù<�Q
ø|ú ø�	4�Àü>H|ø��þ`�G��ü8At,�,;C����*ú ø8�ù�
ø����
ö�ø���õ;�5õ
ù��P�lù¬ý�ü�þ�üb
��üM�(�ÿ05ú ø��05Ðÿ)ø����ü�ÿ*ú ø���÷�õD��õ�� ÷ø þ�ü��÷ø�	�ù�ü¹ú ÿ)ü�)\,�ø���� ÿ)ø�ú ü�
ü����4�0���*ú û���õ
ü¹ú ù<�Z
ø��(���6�é÷ø ù¹ú��où�ü¹ú ÿ��%À

g̃k
j+1/2 = |λ̄n

k,j+1/2|
(

1 − Crk,j+1/2

)

pn
k,j+1/2, Crk,j+1/2 =

æ|λ̄n
k,j+1/2

|

Jn
j+1/2

.

Â �5ü�ù��
pn

k,j+1/2

=�ÿ)ø þ"
ø ÷ü�÷*ú ûT� ü�ÿ*ú ø���õ ÷ n
j+1/2 µ λ̄n

k,j+1/2

= �(��õ�?�ø ÷�õ;��� ÷ûqüD!���ü�þ�ü�÷*ú û8þ%õ�ú������û
Λ̄n

j+1/2
µ sk = sgn λ̄n

k,j+1/2

�
k = 1, 2

)ô�õ
ù�ù�þ�ø
ú����þ½�(���6�4��VW��	ù<��?����(��õ��������ü�ù�ÿ���	wù�ÿsõG�ø ÿFAt, £ C��+At, ´ C>�^
��üM�(
ø���øG�N�þ�� �*ú øQ� ÷�õ;5
��õ;��� ÷û�	 þ�ø þ�ü�÷*ú ���ü�þ�ü�÷��

t = 0
ø ÷ ��õ
ù�
ø��5õ�?¥õ;��ù<� þ�ü:�O���Ù�)ö:�5õ
þ"�

x0
j0

�
x0

j0+1

��ú;)¬ü�)
x0

j0
< x0 < x0

j0+1

)�ºãø ÿsõ��Àü�þ��"�*ú ø ù¬ý�ü�þ%õJ
��üM�(�ÿ*ú ø��05Ðÿ)ø����ü�ÿ*ú ø��Mú ø��÷ø ø�
��ù�û���õ
ü¹úY!¹ú ø
ú�ù�ÿsõ;5
�ø ÿ%��ü�ù�����÷�õ�ÿsõ��O�5ø þ§ù���ø ü7
øD���ü�þ�ü�÷��]� û�
ø���÷6�ü¹ú ù<�]��õ�� ü�÷ù¹ú�� ø

xn
t,j0+1/2 = W.

A £�´ C



¢ \ È ³w®D³�ÉËÊ;Ì�Í�Î(Ï Ð ³�¤#³�¥7Ñ�Ì�Í�Ò¬Ó�Ô�Î(Ê;Õ

0 100 200
-1.0

-0.5

0.0

x

η

0 100 200
0.0

0.5

1.0

x

u

0 100 200
0

20

40

t

x
. / ]

021�3 ç�^ ç5�6�798 1�:�1
3<;>=	?	=A@�B�=9C
D�=9;>F 6>G B�=	3<H	1�I .�J Ý 3<:�= 6 =	3<H	1_I /J 1`H 6�7 F<:�H>= 6 1�C
a�b<c�=9; 7 @ 7 D�H	1�;	B�=9Cd3AF<H	:�1_I ]J ç
H1 = 1

Ý
H2 = 0.01

ç
+P��� ù�
���õ�� üM������� ø ù¹ú��Q� ù���ø����6�BA £�´ C��5ø ù¹ú�õ�ú ø��÷ø��÷�õ�
����þ�ü��%�6� û�
ø���÷ü�÷��6�&
����&� ù�ü¥ý

n
��õ�� ü�÷ù¹ú��

xn
t,j0

= xn
t,j0+1 = W

�/ú;)�ü�)��5ø ù¹ú�õ�ú ø��÷ø��"�*ú ø�� ûT�(��õ^�����6��õ�	6$W�sý�ÿ���õ�ö��û����J�)ö:�5õZ
ø��(���6�é÷ø�	ù�ü¹ú ÿ��&�(����?¥õ;���ù��éùãú ø�	'�Àüãù�ÿ)ø��ø ù¹ú���I8���*ú øN�'��õ�ö��û���)
ú��)�ã�ã��!%ûfe`� �hg���i\�>jk���l�m(�n��o�<ý�þoÿ��Xp��(þ�q>��%��r�s� t�%��s�*�(þ�%��r�s�u���op �	qkjk�wvx� �	"y��þ���%�þ����:ý�����t

����þ��zqkjk�wvxg�{���" �<�$��%���&'�	%$����(��	�
���*n��*)
+�ø�ÿ�õ ö õ ú�üO����ù�ú]��ø�)�3 ù��0���B��õ�� ü�÷ù¹ú���At,�/�C���At,GK�Cb�B� ù���ø����6��A £�´ C_
ø����0��õ
ü�þ����*ú ø

(Λ̄ ÷ )n
j0+1/2

= 0
)+3¸�(�6�0?��sýY�)ö:�5õ�ý���õ�� ü�÷ù¹ú�� ø

(Λ̄ ÷ )n
j+1/2

= 0
ú�õ
ÿ6�ÀüQ� û�
ø���÷6�ü¹ú ù<�%�"
ø ù�ÿ)ø���� ÿ6�

÷ n
j+1/2 ≡ 0


����
j 6= j0

)�ºãø�!¹ú ø þ`�B�*öD�0��õ�� ÷ü�÷��6�B$Àõ�?¥õ@
��üM�(�ÿ*ú ø��At, ¢ C_�����5ü¹ú�ù���üM�5ø���õ�ú������*ú ø
ï̂ j+1/2 = ( ï nj+1 + ï nj )/2

)w,�ø�?o�0õÀ÷�õO$Àõ�?�ü|ÿ)ø����ü�ÿ*ú ø���A £ ¿�C�
ø����0���þ
(J Z )n+1

j = (J Z )n
j −

τ

2

( ï nq,j+1/2 + ï nq,j−1/2

)

+ τ
(xt Z )n

j+1/2
− (xt Z )n

j−1/2

h
.

Rãù�
ø����
ö����@��õ�� ü�÷ù¹ú���õ
ï nq,j+1/2 = An

j+1/2 Z n
q,j+1/2 = (RΛL Z q)

n
j+1/2

=
(

RΛ̄ ÷ )n

j+1/2
+ (xt Z q)

n
j+1/2

= (xt Z q)
n
j+1/2

,õ�ú�õ
ÿ6�ÀüPH|ø��þ`�G���4�(��H7H|ü��ü�÷������ø���õ
÷��6�@
��ø��*ö�� üM�5ü�÷��6�&�(����ý@HL�s÷ÿ�����	
(xt Z )n

j+1/2
− (xt Z )n

j−1/2

h
= (xt)

n
q,j Z n

j +
1

2

[

(xt Z q)
n
j+1/2 + (xt Z q)

n
j−1/2

]

,

öàõ�
��6$�ü�þX��õ�� ü�÷ù¹ú�� ø
(J Z )n+1

j =
(

Jn
j + τ(xt)

n
q,j

) Z n
j

��ÿ)ø
ú ø��ø ü&�Qù��0��� ú øG�O�5ü�ù¹ú���õ
Jn+1

j = Jn
j +

τ(xt)
n
q,j

ø
ö�÷�õG��õ
ü¹ú;���*ú ø Z n+1

j = Z n
j

�sú;)¬ü�)�÷�õO
ø��(���6�é÷ø�	 ù�ü¹ú ÿ)ü������5ø�����ü¹ú�� ø�����I9V�ü�	'� ù���ø�����I A £�´ C��ù¬ý�ü�þ%õ4
��üM�(�ÿ*ú ø��05Ðÿ)ø����ü�ÿ*ú ø��Q÷ü7��õ�ö�þ%õ�ö�û���õ
ü¹úO�(���6�4��VW��	ù<��ù�ÿsõG�ø ÿYAt, £ C���At, ´ C�)
c|õ7���ù�) £ 
��üM�5ù¹ú�õ�����ü�÷û��ü¹ö��G���àú�õ�ú û�ü:$�ü�÷��6� ÷�õ7
ø��(���6�é÷ø�	�ù�ü¹ú ÿ)üßöàõG�0õG���éø7��õ�ö��6��$�ü�÷����


0��ø
ú��÷ûL����õ
ù�ù�þ�ø
ú��ü�÷÷ø�	@�W��õ�ö���)%,�)0Æ��0õ�
*ú���� ÷�õ��óù�ü¹ú ÿsõÀù¹ú��ø��0�5õ
ù���þ�ü¹ú ø��5ø þF!�ÿ�������õ
ù�
��üM�5ü���ü�5÷��6�%�ø����ü�÷*ú����ø���õ
÷÷ûqþ ÷�õO�ü:$�ü�÷��ül÷ü�ù¹ú�õ����ø ÷�õ��÷û�ýóöàõG�0õG�J*-, ´ 12)�a�?:��V�ü�÷��ü'ù�ü¹ú ÿ��]�ü�?:�G�����ø�5
��õ;��ø ù��D
ø�� üM�5ü�÷��ü�þ½
ü���� ø�	]
��ø��*ö�� ø��5÷ø�	�ø
úN� ø
ö�� û#$�ü�÷��6�

η
ù�� ø�� ø��5÷ø�	@?���õ
÷����ûL)(3����(�þ����*ú øù¬ý�ü�þ%õ'
��üM�(�ÿ*ú ø��05Ðÿ)ø����ü�ÿ*ú ø���÷�õ&
ø��(���6�é÷ø�	wù�ü¹ú ÿ)üW�0õ
ü¹ú�÷ü�ø ù����0�������6�0I9VW�üN
��ø�H7�0�����^���0�05

$8�0I��õ�ö��ü:$W�þ�ø ù¹ú��8� ø���÷ûF��õ�ö��ü:�Àü�÷��6�%���ü�þtù¬ý�ü�þ%õl÷�õ_��õ�� ÷ø þ�ü��÷ø�	�ù�ü¹ú ÿ)ü�)03���õ
ù�ù�þ�ø
ú��ü�÷÷ø þ

����þ�ü��üO� ù���ø����ü]A £�´ Cß÷üO�ù�
ø����
ö�ø���õ;��ø ù��'
�����
ø ù¹ú��ø ü�÷����J��õ
ù��ü¹ú ÷û�ýtù�ü¹ú ø ÿ%�S
ø�!¹ú ø þ`�^�)ö:��ûù�ü¹ú ÿ���
����"ù�� ø ü�þ[�(���6�Àü�÷�����
ü��ü�ù�ü�ÿsõ;���FH7�ø ÷*úZ?����(��õ��������ü�ù�ÿ)ø�?�øwù�ÿsõG�ÿsõ6�`�*ú øZ
������ ø��(�0��øQÿü�?�øY��õ�ö�þ%õ�ö�û���õ
÷���I8�2÷ü¹ö�÷�õG���*ú ü���� ÷ø þ`�½
���� þ%õ;��û�ýeø
ú ÷ø�$�ü�÷��6�sý

H1/H2

��� ø���ü�ü�öàõ
þ�ü¹ú ÷ø þ`�

����@� ø�����$W�sý ö�÷�õG�ü�÷��6�sý

H1/H2

)



¤�¥L¦�§@¨ª©7«¬¦%N®7¯N°�±�«¬²2¯W±�«¬«¬¦¬¯N°�±�«[³�³�³ ¢�¢

Ø Ýóò@æ�âPà è�ò'áäï�ß@Ü7ábêNß'í
| 4s}�~��P��� �P�x�P���r���#�E�P���P� ���r���r����6 1�N2F<B�F<B�1�F�N2F<H>=A@ 7�6�7 3<�KF<D*c�F<B�1 O I�@ 6 =	?9B�� G���7�� =9; J @�c O�6 F Î

� F<B�1 O b 7 @ 7A� N 7 H>FAN 7 H	1 � FA3<:�=9C 8 1�bA1�:�1��	�S�`F<:�=9H>= 6 ��F�;>=9D 6 =	3<�u;	� � 1�3sc�1�H>Fsc� 	B�=9C�1�D 6 1�:*c 7 @�B�=9C
N 7 H>FAN 7 H	1�:�1 ç �`=9;>=	3<1�?91 6 3<: ¡�� 7 a�: 7 Ý 4¢	£	£ ç'L�ç�¤¥*^	^ ç

| ^�}§¦U�P¨o��©���ª�� «_���'¬�P�P®P�$¯°���r�����E�P���P� �±�r���r��² D�=	3<H 6 =	F<B�1�1 6�7 bAB�=	3<H	B�� G 3 G FAN�D�=9;	� � F<B�B�= � =
D�= 6kO @�: 7X7 D�D 6 =9:�3<1�N 7�³ 1�1$B 7 =	3<B�=9;>F§@�1 8S8 F 6 F<B ³ 1 7 c� 	B�� G 3sc�Fs@�3<H	;	1�Ch�	�r�`F<:�=9H>= 6 ��F_D 6 =	?�c�FAN��
;	� � 1�3sc�1�H>Fsc� 	B�=9C�1rD 6 1�:*c 7 @�B�=9C�N 7 H>FAN 7 H	1�:�1 ç �`=9;>=	3<1�?91 6 3<: ¡'� 7 a�: 7 Ý 4¢>´9¤ ç'L�ç�4µ�¶�¥'4¢*4àç

| · }��E�P���P� �¸�r���r���2¬�P�P®P�¸¯°���r� ²¹�A6 a�D�D�=9;>=9CX:*c 7 3A3<1 8 1�: 7�³ 1�1 6�7 bAB�=	3<H	B�� G 3 G FANy@�c O 3<1�3<H>FAN��
a 6�7 ;	B�F<B�1�C �<7 b=9;>=9Cr@�1�B 7 N�1�:�1X�	�dº 6�ç�»�¼`½ � L#L#L 0 ç\4¢>´ · ç º ç 4^	^ ç'L�ç�µ	¤¥*¢	£ ç

| ¶9}��-�'¾��P�P�P©y¿���Àr� 0 7 bAB�=	3<H	B��#CÁN2F<H>=A@ � 1�3sc�F<B�B�= � = 6�7 3 � F<H 7E6�7 b 6 �#;	B�� G�6 F � F<B�1�C�a 6�7 ;	B�F<B�1�C � 1*@ Î
6 =A@�1�B 7 N�1�:�1Á�	� »o7 H>FAN 7 H	1 � FA3<:�1�C�3A?	= 6 B�1�: ç\4¢	¤	¢ ç º ç�¶�´ Ý ;	�#D ç · ç�L�ç�^>´�4Â¥ ·	Ã £ ç

| ¤�}��E�P���P� �Ä�r���r����¬�P�P®P�Ä¯°���r��² ? 7 D�D 6 =9:�3<1�N 7�³ 1�=9B�B�=9C�; O bA:�=	3<H	1 6�7 bAB�=	3<H	B�� G 3 G FANÄ�	�dÅd=9:*c ç
½ � L#L#L 0 ç\4¢	£	µ ç º ç 4µ	^ Ý�Æ ^ ç'L�ç�^	µ Ã ¥*^	µ*4àç

| £�}��E�P���P� �Ä�r���r���P�K�P¨o��©��r��Àr�w² ?�=A@�B�=9C 7 ?	3A=�c�ÇMH	B�=§a>3<H>=9C � 1�;>=9CX3 G FAN2Fd1�B�H>F �A6 1 6 =9; 7 B�1 O a 6�7 ; Î
B�F<B�1�C � 1*@ 6 =A@�1�B 7 N�1�:�1Á�	�dº 6�ç�»�¼`½ � L#L#L 0 çP4¢	£	£ ç º ç'´�¶)ç�L�ç 4<¶�4Â¥'4<¶k£ ç

| ´}�ÀK�*È-®P� �P©'Éw�P®PÊ$«_���P���'ËE�PÌk�P����È-�P©Á�r��ÍK���w¿`��ÎM���P�P©�«_�Ï¯°�k»o7 H>FAN 7 H	1 � FA3<:�1�FM;>=9D 6 =	3<� � 1�3sc�F<B Î
B�= � = 6 F � F<B�1 O�� 1�D�F 6 ?	=�c�1 � FA3<:�1 G 3<1�3<H>FAN±a 6�7 ;	B�F<B�1�C ç�»�ç ¡�Ð
1�bN 7 Hc�1�H Ý ^ Ã	Ã 4àç

| µ�}��K�P¨o��©��r��Àr��²Ñ� 1�3sc�F<B�B�=	N 6�7 3 � F<H>F
B�FA3<H 7�³ 1�=9B 7�6 B�� G H>F � F<B�1�C �<7 b 7 ;�=A@�B�=	N2F 6 B�=	NyD 6 1�?�c�1�ÒdF Î
B�1�1o;�: 7 B 7 c 7�G 3A=�3<: 7A� :�=	NÓD*c�=9� 7 @�1o3AF � F<B�1 O �	� ¼ bA; ç L#²¹½ � L#L#L 0 ç\L F 6�ç º\F G B ç B 7 a�:�1 ç�4¢	£>´
çÆ µ Ý ;	�#D ç�^ ç�L�ç · ¢¥k¶kµ ç

| ¢�}_¿`����Ìk����©��Ó¯°��ÍK���wÔd�P�P®�ÎMÕ	Ö��P�P©±�P�Ï¿��'² ?�1�3<D�=�c� 	b=9; 7 B�1�1�@�1 8S8 F 6 F<B ³ 1 7 c� 	B�= � =ED 6 1�?�c�1�ÒdF<B�1 O
D 6 1�D�=	3<H 6 =	F<B�1�1�N2=9B�=9H>=9B�B�� G 3 G FAN��	�M×f� � 1�3sc ç H>F G B�=�c�= � 1�1 çk^ Ã	Ã ¶)ç º ç>¢ Ý 3<D�F ³ ;	�#D�a>3<: ç�L�ç�4 · ¢¥'4<¶k¢ ç

| 4 Ã }�¬�P�P®P�u¯°���r��� �E�P���P� �y�r���r��» F<H>=A@r@�1 8S8 F 6 F<B ³ 1 7 c� 	B�= � =ED 6 1�?�c�1�ÒdF<B�1 O�ç'��6 1�N2F<B�F<B�1�FS: �<7 Î
b=9;>=9C�@�1�B 7 N�1�:�F ç �`=9;>=	3<1�?91 6 3<: ¡�� 7 a�: 7 Ý 4¢	µ	¤ ç

| 4	4s}�¬�P�P®P�Ø¯°���r���Á¿`����Ìk����©��Ø¯°��ÍK���oÔd�P�P®�ÎMÕ	Ö��P�P©Ù�P�Ï¿��r² N2=9B�=9H>=9B�1�b 7�³ 1�1 O ;	B�=9CÚ3 G FAN��
D 6 Fs@�1�:�H>= 6 Î :�= 6�6 F<:�H>= 6 �	��×ÛFA3<H çkÜS7 b��Ý ç*L F 6�ç>»o7 H>FAN 7 H	1�: 7 Ý N2F G�7 B�1�: 7 Ý 1�B 8 = 6 N 7 H	1�: 7 ç*^ Ã	Ã ¤ ç Æ ^ ç
L�ç 4 Ã	· ¥'4	4<¶)ç

| 4^�}�Þ�ßPà�á
��â�� ½2Â�Â�ÊËÍ·Á ÄÅÕlØ�ÉË¿dã%ÄÇ¿ÈÕlØ�¾�¾oÂ�ÊËÍ9ä�ÃÇ¿ÈÕ8ÓËÍ�ÃÅæ�¿ÈÊËÓ¥Ý�ÂsØ�ÊëØ�Õ|¿ÈÉË¿ÈÊ�æ�¿·ÆÈÉËÍ�ÊËÓ¥Ý*Ø�¾)ÌoÌ ÄÒÑ�¿ÈÊË¿È¾)Æ·¿ßÓËÆËÔ)¿ÈÕ|¿·Ó �	�
å ç'æ Í�ÕãÂ ç�ç Ô Þ Ó ç 4¢	µ*4àç�è Í�Ã ç�¶ · Ý�é ^ ç�ç0ç · ¤>´A¥ · ´9^ ç

| 4 · }�êE®PÉ�È-���P�P�P� N2=A@�Fsc�1 6 =9; 7 B�1�F
H>F � F<B�1�CrÒ�1*@�:�=	3<H	1�3�D�=9;>F 6>G B�=	3<H	B���N�1�;>=�c�B 7 N�1X� 5*ç L�ç�ë`7 :�1�N�b O Î
B�=9; Ý�ì ç ¼ãç�í =9:�1�B Ý × ç îÖç�î#7�6�7�G B�1�B Ý � ç ì ç�í =9:�1�B 7 ç �`=9;>=	3<1�?91 6 3<: ¡ ¼ b<@ Î ;>= L#² 0 ½ � Ý ^ Ã	Ã 4àç

| 4<¶9}��E�P���P� �u�r���r����¬�P�P®P�u¯°���r���'ï��*� Éw�P©�«_���r��²¸6�7 bAB�=	3<H	B�� G 3 G FAN 7�G ;�D 6 =91�bA;>=�c� 	B�=9C�: 6 1�;>= Î
c�1�B�F<C�B�=9C�3<1�3<H>FAN2FS:�=	= 6 @�1�B 7 Hr�	�`Åd=9:*c ç�½ � L#L#L 0 ç\4¢>´9µ ç º ç�^�¶k^ Ý�Æ · ç'L�ç�¤	¤	^¥*¤	¤	¤ ç

ðSñ�òAóKô>õ�ö�÷ .§]�øwù<ú�.9û>ü ö�ýyþ . õ øwù ÷�ÿ����������	�


