
���������
	������	������������������	����
��� ��������� �"!$#��&%���'(	�������)+*���#-,.�0/1� �32�4�465

798;:=<?>A@CBEDF:HGHDIG=J�KML;NH:HGHOCL;PRQS<?T">�UCQF:HDF:HGHV
JXWHL;YZL;[]\;^ P$<?>HG=<?_HGHL;:H:H`bacYZDFKMLFdeL;P ∗

fhgji$g�kml�nol�nop�q
r;s�tvumw�umx�uzy|{3}�w�t�~�w�u���~���s��j�H���
u������
umw���w

w=���
u������
umw�}(��tv�&�j���������3w(�|w���w��F�+�.�����3�$��y
��tvw���w
�6tv�
�3�"��t�tvw��
����� �
¡£¢¥¤¦�§�¨
©�ª
«(¬j&®0¯F°±ª&ª&²&²o°´³0µ

This work addresses a variational approach applied to the localization of the point-

wise sources of atmospheric substances. Our modification is based on an incorporation

of both data of concentration measurements of the pointwise substances and a certain

a priori data on their capacities. Using a priori data and the weight functions, the

domains which have to contain sources are selected. The mentioned weight functions

are constructed with the help of the solutions of adjoint problems formulated for a

model describing advection-diffusion of atmospheric substances. Localization is sought

as an intersection of the selected domains.
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ÄÄá�Ö�É(àçÏ3È�ÅÈ�ÄÉÐãëìÎÂ
Ë0Â0ÏoÆmÁ(Ë0Â?È�Ê�Ó�É Õ
Ä�¿
ÎÅÉÏ3È�Å Õ�Í0Ê�È;É(àçÏ3È�ÅÈ�ÄÉ(äeÎÅÂ0É(àçÍ0Â�À�ä(Ë0ÊåäeÍCÂ�À6ÉÄ�Ï3Â0Ï3È�Ä(Ë Í0ÅÈ�Ï3È�ÄÉ Õ�Ë0Â Êç¿
Ï3áFÏ ÎÅÂ0ÊvË0áFÏ ÅÈ �
ø�È�ÄÉÈ�Ï Ã
ÆçÀ6ÈvË ÎÅÈ÷À6ÎÂ|Ó�ÂjÇ É(Ë0ÔÕ6Á(Ë0Â Í0Ê�È;ÉÊvË0Â0ÁÄÉÌÉeÄ�¿�Ö�Â�À6É�Ó�ÉÊ�ÔhÄÈ�ÎÂ0Ê�ÅÈ÷À6ÊvË0Í0È�ÄÄÂAÍ�Ë0Â0ÁÌ�¿�Ö
É(àçÏ3È�ÅÈ�ÄÉÐ Õ�Â�À6Ä�¿
Ì&ÂMË|¿
Ì�¿|ä�ÉÄ(Ë0È�ÅÎÅÈvË|¿
êÉ(ä�À.¿
ÄÄá�ÖmÏ3ÂjÇmÈvË?Ã0áöË0Ô�ÄÈ y Ì&Â0ÄÂ0Ï3ÉÁÄÂ0Ð�ð�í�¾ ¿
Ï3ÈvË0ÉÏFÕÁ(Ë0Â�Â0Ã0áFÁÄÂ�ÉÄ(Ë0È�ÅÎÅÈvË|¿
êÉè À.¿
ÄÄá�ÖmÉ(àçÏ3È�ÅÈ�ÄÉ(ä�ÎÅÂ0É(àçÍ0Â�À�ä(Ë?ÍMË0È�ÅÏ3ÉÄ�¿�Ö�Í0È�Ê�Â0Í0Â0Ð�Ñ�Æ�ÄÌêÉÉ
×ÚÙ0Õ���Õ�ú
Ý¥Õ-Ë�í±È
íoÎáöË|¿
èÒË0ÊåäØÎÅÈ÷À6ÊvË|¿
Í0É(Ë0Ô¸ÄÈ�É(àçÍ0È�ÊvË0ÄáFÐØÉÊvË0Â0ÁÄÉÌ�ÍeÍ0É&À6ÈCÓ�ÉÄÈ�ÐÄÂ0ÐßÌ&Â0Ï3Ã0ÉÄ�¿ �
êÉÉãÍ0È�Ê�Â0Í0á�Ö�Ñ�Æ�ÄÌêÉÐ í�¥=á ÇmÈ�ÍCÀ.¿
ÄÄÂ0Ð�Å�¿
Ã0Â
Ë0ÈmÎÂ0ÎáöË|¿
È�Ï3Êåä¸ÉÄ(Ë0È�ÅÎÅÈvË0ÉÅÂ0Í�¿|Ë0ÔAÀ.¿
ÄÄáFÈ
É(àçÏ3È�ÅÈ�ÄÉÐ�Í�Ë0È�ÅÏ3ÉÄ�¿�Ö=Ä�¿
Ã0Â0Å�¿�Ë0Â0ÁÈ�ÁÄá�Ö�ÉÊvË0Â0ÁÄÉÌ&Â0Íí

û Â0ÊvË0ÅÂ0ÉÏ Ñ�Æ�ÄÌêÉèüÓ�Â0Ì�¿�Ó�É(àj¿
êÉÉ=Í�ÎÅÈ÷À6ÎÂ|Ó�ÂjÇmÈ�ÄÉÉ Õ�Á(Ë0ÂCÄ�¿
Ï�É(àçÍ0È�ÊvË0ÄáâÂ0êÈ�ÄÌ�¿mÊ�ÄÉ(à�Æ
Ï3Â
é�ÄÂ0ÊvË0ÉüÊç¿
Ï3Â0õ�ÂØÊ�Ó6¿
Ã0Â0õ�Â ÉÊvË0Â0ÁÄÉÌ�¿ ÉZÂ0êÈ�ÄÌ�¿ØÊ�Í0È�Å0Ö�Æ1Ä�¿�ÊvÆ�Ï3Ïº¿
ÅÄ(Æ�èIÏ3Â
é�ÄÂ0ÊvË0Ô Í0Ê�È�Ð
Ê�ÉÊvË0È�Ï3áâÉÊvË0Â0ÁÄÉÌ&Â0ÍíI��Í0È÷À6È�Ï ÎÂ0Ä(ä(Ë0ÉÈ;Ï3ÄÂjÇmÈ�ÊvË0Í�¿mÆ�ÅÂ0Í0Ä(ä

α
Í0È�Ê�Â0Í0Â0Ð=Ñ�Æ�ÄÌêÉÉ

Ψ ¤

SΨ
α = {(x̄, t) ∈ ωT |Ψ(x̄, t) > α} .

Þ?¿HÂ0Ê�ÄÂ0Í�¿
ÄÉÉ¸àçÄ�¿
ÄÉ(äæÂ�ÊvË0Å(Æ�Ì(Ë
Æ�ÅÈAÎÂ|Ó�äæÉÊvË0Â0ÁÄÉÌ&Â0ÍeÏ3ÂjÇ ÄÂ=Ê�À6È�Ó6¿|Ë0ÔeÊ�Ó�È÷À�Æ�èÒé�ÉÈhÆ&Ë0Í0È�Å �
ÇmÀ6È�ÄÉ(ä í

¦��&����'Ø�TqV§;x&tvum�
I ¨ s��v�&�ju��±��{3���6�÷�|x�~���um�
u w(�ç�?���6�vs�w�� w

Ψ ¨ t����ju�y
�vu�tvu�y|x¤© ªm�j�
y
��t���y|�j�¸�3x�s��¤«�w��I¬	öt�~�w�w(�
y
��tvums����º}�u��¯®
��w

〈Q, 1〉 ° < q

y|s�x�u���wü�j�÷~��0tvumw
Z

s��vu u��j}(�v}�s�{�±âw�tvu��j}�s�w��&��yj��u��óu����'²�� y|s�x�u���wâ�j�÷~��0tvumw
SΨ

α1

�C�'²|�
α1 = I/q

��s��vubw�tvu��j}�s�w��&��y�¬�³k²|��tv�
〈., .〉 ° �j�|���|s��
}��0�vu yj�ç��umw���tv���ç~(�
��s������´®
�6�jw(�
y
��²|�vs�w��µ®��

�j�÷~��0tvumw
Z
�"�

1 ¨ �3x�s��¤«�wT©��"u��!¶·²|��tvu�y
�vs�s����&�0y|s�x¤©
1
y
��y
t��v�ã�j�÷~��0tvumwI¬

¸ Ê�Ó�Â0Í0ÉÈ�Æ&Ë0Í0È�Å�ÇmÀ6È�ÄÉ(äeÍ0áFÎÂ|Ó�Ä(äÈvË0Êåä Õ�È�Ê�Ó�É Õ�Ä�¿
ÎÅÉÏ3È�Å Õ

q < min
l∈Nq

[ql 〈δ(.− x̄l)δ(.− tl), 1〉] ,

Ë�í±È
í�Ì&Â0ÄÊvË|¿
Ä(Ë|¿
q
Ï3È�ÄÔ
ø�È;Ï3Â
é�ÄÂ0ÊvË0É�Êç¿
Ï3Â0õ�ÂCÊ�Ó6¿
Ã0Â0õ�Â�ÉÊvË0Â0ÁÄÉÌ�¿(í

¦��&����'æ2*qV§;x&tvum�
α2 ≥

I

〈Q, 1〉
, I > 0,

u����'²��ey��j�÷~��0tvumw
SΨ

α2

�÷���&�
s�umw
�6��y|�
s�s��Aw��?���vu�tå�
w�tvu��j}�s�w���¬
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ôºÓ�È÷À6Â0Í�¿|Ë0È�Ó�Ô0ÄÂÕ�Ï3ÄÂjÇmÈ�ÊvË0Í0Â
ΩΨ = SΨ

α2
\SΨ

α1

õ�¿
Å�¿
Ä(Ë0ÉÅÂ0Í�¿
ÄÄÂCÊ�Â�À6È�Å�Ç É(ËCÉÊvË0Â0ÁÄÉÌ í û ÅÂ0ÊvÆ�Ï �
Ï3ÉÅÂ0Í�¿
Í�ÉÄ&À6ÉÌ�¿|Ë0Â0Åá y Ë0É�Ö=Ï3ÄÂjÇmÈ�ÊvË0ÍÕ�ÎÂ|Ó�Æ�ÁÉÏ Ñ�Æ�ÄÌêÉèâÓ�Â0Ì�¿�Ó�É(àj¿
êÉÉ ¤

Φ =
∑

ξ∈Ξ

IndΩΨξ
.

¾.Ä�¿jÁÈ�ÄÉÈMÑ�Æ�ÄÌêÉÉCÓ�Â0Ì�¿�Ó�É(àj¿
êÉÉAÍ�ÄÈ�Ì&Â
Ë0Â0ÅÂ0ÐhË0Â0ÁÌ&ÈMÅ�¿
Í0ÄÂ$ÁÉÊ�Ó�Æ ÎÈ�ÅÈ�Ê�È�Ì�¿
èÒé�É�Ö�Êåä�Í�À.¿
Ä �
ÄÂ0Ð=Ë0Â0ÁÌ&È$Â0Ã|Ó6¿
ÊvË0È�Ð Õ�Â0Ãjä(àj¿|Ë0È�Ó�Ô0ÄÂ Ê�Â�À6È�Å�Ç�¿|é�É�ÖeÉÊvË0Â0ÁÄÉÌÉ ík{�ÄáFÏ3ÉeÊ�Ó�Â0Í�¿
Ï3É Õ�ÁÈ�Ï Ã0Â|Ó�Ô
ø�È
àçÄ�¿jÁÈ�ÄÉÈAÑ�Æ�ÄÌêÉÉóÓ�Â0Ì�¿�Ó�É(àj¿
êÉÉ Õ�Ë0È�Ï Ã0Â|Ó�Ô
ø�È�À.¿
ÄÄá�ÖóÉ(àçÏ3È�ÅÈ�ÄÉÐØÏ3ÂjÇmÈvË�Â0Ã���äÊ�ÄÉ(Ë0Ô�ÉÊ �
Ë0Â0ÁÄÉÌ Õ�Å�¿
Ê�ÎÂ|Ó�Â
ÇmÈ�ÄÄáFÐ=Í y Ë0Â0ÐHË0Â0ÁÌ&È
í

º [¼»·b gIh n:b ¹ ¼�½M¹·g6½:gIh�¹	o¾½ ·º¹	g b ·�½À¿ÁpÃÂö¼ d=f ½ l
2*q �TqVÄ¸�$Å¾Å=�LÆ��&��%���'(	�����'9Ç ���¤v3��	��
¸ Ë0Â0ÁÄÉÏØÂ0ÎÈ�Å�¿|Ë0Â0ÅHÏ3Â�À6È�Ó�É íT� Ì�¿jÁÈ�ÊvË0Í0È?Â0ÎÈ�Å�¿|Ë0Â0Å�¿

L : L2(ωT ) → L2(ωT )
Å�¿
Ê�Ê�Ï3Â
Ë0ÅÉÏóÀ6ÉÊ �

ÌÅÈvË0É(àj¿
êÉè Ï3Â�À6È�Ó�É�¿jÀ6Í0È�ÌêÉÉ � À6ÉÑ?Ñ�Æ&àçÉÉmÎ�¿
Ê�Ê�ÉÍ0ÄÂ0Ð�ÎÅÉÏ3È�Ê�ÉmÍ�¿|Ë0Ï3Â0Ê�Ñ?È�ÅÈ
Õ
Â0ÎÅÈ÷À6È�Ó�È�ÄÄÂ0Ð
Ä�¿�øm¿
ÅÂ0Í0Â0Ï Ê�Ó�Â0È

ΩT
¤

∂ϕ

∂t
+ ū È�É ��Ê ϕ− Ê¡ÌË (K È�É ��Ê ϕ) = 0, (x̄, t) ∈ ΩT ,

K
∂ϕ

∂n
− ūnϕ = 0, x ∈ ∂Ω/∂ΩGRND , K

∂ϕ

∂n
− ūnϕ = Q, x ∈ ∂ΩGRND, ϕ|t=0 = 0.

¾�À6È�Ê�Ô
∂Ω w õ�Å�¿
ÄÉê�¿$Â0Ã|Ó6¿
ÊvË0É

Ω
�
∂ΩGRND w ÎÅÉ(àçÈ�Ï3Ä�¿|ähõ�Å�¿
ÄÉê�¿$Â0Ã|Ó6¿
ÊvË0É

Ω
�
ū w Ê�Ì&Â0ÅÂ0ÊvË0Ô

Í0ÈvË0Å�¿9�
K w Ì&Â y Ñ?Ñ?ÉêÉÈ�Ä(ËCÀ6ÉÑ?Ñ�Æ&àçÉÉ í x Â y Ñ?Ñ?ÉêÉÈ�Ä(Ë0áâÏ3Â�À6È�Ó�É�Í0áFÁÉÊ�Ó�äèÒË0Êåä�Ì�¿
Ì=Ñ�Æ�ÄÌ �

êÉÉ�Â
Ë àj¿jÀ.¿
ÄÄá�Ö�Ê�Ì&Â0ÅÂ0ÊvË0È�Ð�Í0ÈvË0Å�¿(Õ�Ë0È�Ï3ÎÈ�Å�¿|Ë
Æ�Åá ÉeÎÅÉ(àçÈ�Ï3ÄÂ0õ�Â�À.¿
Í|Ó�È�ÄÉ(ä í û Â Í0È�Å(Ë0ÉÌ�¿�Ó�É
Í0Í0È÷À6È�Ä�¿�õ�ÉÃ0ÅÉ&À6Ä�¿|ä=Ê�ÉÊvË0È�Ïº¿CÌ&Â0Â0Å
À6ÉÄ�¿|Ë�í

2*q£2*qVÄ¸���0/�Æ��&���t&'%���Ç ���¤v3��	��
~ ÉÊ�ÌÅÈvË0É(àj¿
êÉ(äeÏ3Â�À6È�Ó�É=ÎÅÂ0É(àçÍ0Â�À6É(Ë0ÊåäeÏ3ÈvË0Â�À6Â0Ï Ì&Â0ÄÈ�ÁÄá�Ö�Â0Ã��-È�Ï3Â0ÍmÊ?ÉÊ�ÎÂ|Ó�Ô
àçÂ0Í�¿
ÄÉÈ�ÏØË0È �
Â0ÅÈ�Ï3ázùMÊvË0ÅÂ0õ�Å�¿jÀ6Ê�Ì&Â0õ�Â wÎÍ ¿çÆ0Ê�Êç¿(í û ÅÉ y Ë0Â0Ï Â0Ê�ÄÂ0Í0ÄáFÈH¿
õ�ÅÈ�õ�¿|Ë0á Ï3Â�À6È�Ó�ÉæÀ6ÉÊ�ÌÅÈvË0É(à�Æ�èÒË0Êåä
Ê�Â0Â
Ë0ÄÂ
ø�È�ÄÉ(äÏ3É=Ë0ÉÎ�¿

m
∂ϕ

∂t
=
∂ (mϕ)

∂t
− ϕ

∂m

∂t
→ mn−1ϕ

n − ϕn−1

τ
,

(

mu

a cos θ

∂ϕ

∂λ

)n

ijk

→

(

[mu]−
i+ 1

2

(ϕi − ϕi+1) + [mu]+
i− 1

2

(ϕi − ϕi−1)

a cos θjδλi

)n

jk

,

(

m

m

∂

a cos θ∂λ
Kxm

∂ϕ

a cos θ∂λ

)n

ijk

→









[Kxm]i+ 1

2

ϕi+1 − ϕi

a cos θj∆λi

− [Kxm]i− 1

2

ϕi − ϕi−1

a cos θj∆λi−1

a cos θjδλi









n

jk

,

õ�À6È
m w ÄÈ�Ì&Â
Ë0Â0Å�¿|äeÍ0áFÁÉÊ�Ó�ÉÏº¿|ä�Ñ�Æ�ÄÌêÉ(ä Õ.ÎÂ
àçÍ0Â|Ó�äèÒém¿|äeÉÊ�ÎÂ|Ó�Ô
àçÂ0Í�¿|Ë0ÔhÎÅÉ�ÎÂ0ÊvË0ÅÂ0È�ÄÉÉ

Å�¿|àçÄÂ0ÊvË0ÄÂ0ÐæÊ±Ö�È�Ï3á Æ�Å�¿
Í0ÄÈ�ÄÉÈ ÄÈ�Å�¿|àçÅáFÍ0ÄÂ0ÊvË0É*�
a w Å�¿jÀ6É(Æ0Êh¾.È�Ï�Ó�É*�

[.]+ , [.]− w Â0ÎÈ�Å�¿
êÉÉ
Í
à�ä(Ë0É(ä=ÎÂ|Ó�ÂjÇ É(Ë0È�Ó�Ô0ÄÂ0Ð=É=Â
Ë0ÅÉê�¿|Ë0È�Ó�Ô0ÄÂ0ÐeÁ�¿
ÊvË0È�Ð�Ê�Â0Â
Ë0Í0ÈvË0ÊvË0Í0È�ÄÄÂí

�+ÅÈvà�ÆjÓ�ÔjË|¿|Ë0È�À6ÉÊ�ÌÅÈvË0É(àj¿
êÉÉ�ÎÂ|Ó�Æ�Á�¿
ÈvË0ÊåäHÀ6ÉÊ�ÌÅÈvË0Ä�¿|ä�Ï3Â�À6È�Ó�ÔCÍ0É&À.¿
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��Y
�V�����L���k�<��"�IY
W"W"�� ¡��U!�Y�¢$Y
� ú¤Ï

mn−1ϕ
n − ϕn−1

τ
+ V nϕn +Gnϕn = mnH

Qn

−δη1
,

V n = V n
x + V n

y + V n
z , G

n = Gn
x +Gn

y +Gn
z ,

ϕ0 = 0,
ë ï�ð

õ�À6È
H w Â0ÎÈ�Å�¿|Ë0Â0ÅZÎÅÂ�À6Â|Ó�ÇmÈ�ÄÉ(äZÎÂ0Í0È�Å0Ö(ÄÂ0ÊvË0Äá�ÖüÉÊvË0Â0ÁÄÉÌ&Â0Í Ä�¿ØÍ0Ê�è Â0Ã|Ó6¿
ÊvË0Ô"�

V n wÀ6ÉÊ�ÌÅÈvË0ÄáFÐâÂ0ÎÈ�Å�¿|Ë0Â0ÅZÎÈ�ÅÈ�ÄÂ0Êç¿9�
Gn w À6ÉÊ�ÌÅÈvË0ÄáFÐâÂ0ÎÈ�Å�¿|Ë0Â0Å À6ÉÑ?Ñ�Æ&àçÉÉ í û Â|Ó�Æ�ÁÈ�ÄÄ�¿|ä

Å�¿|àçÄÂ0ÊvË0Ä�¿|ä�Ê±Ö�È�Ïº¿CÅ�¿
Êvé�È�Î�Ó�äÈvË0ÊåäeÎÂCÎÅÂ0ÊvË0Å�¿
ÄÊvË0Í0È�ÄÄáFÏ Ì&Â0Â0Å
À6ÉÄ�¿|Ë|¿
Ï ¤

mn−1ϕ
n− 2

3 − ϕn−1

τ
+ V n

z ϕ
n− 2

3 +Gn
zϕ

n− 2

3 = mnH
Qn

−δη1

;
ëìú&ð

mn−1ϕ
n− 1

3 − ϕn− 2

3

τ
+ V n

y ϕ
n− 1

3 +Gn
yϕ

n− 1

3 = 0;
ë�N0ð

mn−1ϕ
n − ϕn− 1

3

τ
+ V n

x ϕ
n +Gn

xϕ
n = 0.

ë Ü�ð

2*q£�*q �����0��*����ÐÅH,���/�%����
ô�Â0Â
Ë0Í0ÈvË0ÊvË0Í
Æ�èÒém¿|ä

(4) − (6)
Ê�Â0ÎÅ�ä(ÇmÈ�ÄÄ�¿|ä=Ï3Â�À6È�Ó�ÔCÍ0áFõ±Ó�ä&À6É(ËhÊ�Ó�È÷À�Æ�èÒé�ÉÏ Â0Ã0Å�¿|àçÂ0Ï ¤

mn−1ψ
n

τ
+ [V n

x +Gn
x]∗ ψn = mnψ

(n+1)− 2

3

τ

δtn+1

δtn
;

ë�¹0ð

mn−1ψ
n− 1

3

τ
+
[

V n
y +Gn

y

]

∗

ψn− 1

3 = mn−1ψ
n

τ
;

ëÑÏ�ð

mn−1ψ
n− 2

3

τ
+ [V n

z +Gn
z ]∗ ψn− 2

3 = mn−1ψ
n− 1

3

τ
.

ëÑÒ�ð
¾�À6È�Ê�Ô

[.]∗ w Â0ÎÈ�Å�¿
êÉ(äHÍ
à�ä(Ë0É(ä=Ê�Â0ÎÅ�ä(ÇmÈ�ÄÄÂ0õ�ÂCÂ0ÎÈ�Å�¿|Ë0Â0Å�¿�Â
Ë0ÄÂ0Ê�É(Ë0È�Ó�Ô0ÄÂCàj¿jÀ.¿
ÄÄÂ0õ�Â�Ê�Ì�¿�Ó�äÅ �
ÄÂ0õ�ÂCÎÅÂ0É(àçÍ0È÷À6È�ÄÉ(ä í.¾ ¿
Ï3ÈvË0ÉÏFÕ�Á(Ë0ÂCÍ�ë ï�ð¥Û ë Ü�ð

n = 1, Nt

Õ�¿mÍeë�¹0ð¥Û ëÑÒ�ð
n = Nt, 1

í

¦��&����'æ�*qVöt�~�wã�3x�s��¤«�w��
ψ
x¤²|��y�~6�vu�y
�±�(���vu x��&�0y|s��vs�w����ÔÓ'Õ�Ö�×TÓ�Ø�Ö�w�x&t�~6��y|w����

[

mNt
]∗

ψ(Nt+1)− 2

3 = δijk,
ë�ÙFÙ�ð

�h�3x�s��¤«�w��
ϕ ¨ x��&�0y|s��vs�w����

(3) − (6)
�ºu����js�wãt�yç�(�|�
s�{+t����jums��FÚ��vs�w����

ϕNt
ijk = 〈Q,Ψ〉 ,

�'²|�
Ψn =

τ

δtNt+1
[mnH] ∗ψn− 2

3 ,

i, j, k ¨ �&���±�<²�w�s��
um{ u��j}(�v�As��
�÷~<© ²|�vs�w��I¬
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èÒË0Êåä$ÉÊvË0Â0ÁÄÉÌÉ$ÎÅÉÏ3È�Ê�É$É;Ê3ÎÂ0Ï3Â
é�Ô0èÅÈvø�È�ÄÉ(ä�ÎÅ�äÏ3Â0Ðeàj¿jÀ.¿jÁÉeÍ0áFÁÉÊ�Ó�äèÒË0Êåä¸ÎÅÈ÷À6ÎÂ|Ó6¿
õ�¿
È�Ï3áFÈ;À.¿
ÄÄáFÈ�É(àçÏ3È�ÅÈ�ÄÉ(ä í�¥=ÈvË0È�Â0ÅÂ|Ó�Â �
õ�ÉÁÈ�Ê�ÌÉÈ�À.¿
ÄÄáFÈ
Õ�ÄÈ�Â0ÃçÖ�Â�À6ÉÏ3áFÈCÀ�Ó�äæÍ0áFÁÉÊ�Ó�È�ÄÉ(äóÌ&Â y Ñ?Ñ?ÉêÉÈ�Ä(Ë0Â0Í�Ï3Â�À6È�Ó�É Õ�ÎÅÈ÷À6Â0ÊvË|¿
Í|Ó�È �
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