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Detcted AID
Adaptation function

SMI Axial Intensity Distribution
                        AID
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R: Modulation Contrast

R = Mg/M 

Detcted AID
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FWHMo

FWHMSMI

FWHMo << FWHMSMI

Convolution product

Dection with noise

Ntot = 1000

Ntot = 10000

Ntot = 30000

Ideal AID

Ntot = 2500

Ntot = 10000

Ntot = 40000

Dependence of Axial Intensity distribution (AID) 
  on The Total Number (Ntot) of detected Photons   

Dection with noise

A)

B)
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R = Mg/M = Modulation Contrast

M = absolute AID maxima
Mg = "object disturbance"  maxima

R2

R4

R3

R1

S1 = 58 nm
S2 = 98 nm
S3 = 43 nm
S4 = 94 nm

(A) 1) Object detection.
2) Axial AID extraction.
3) Modulation contrast 
     determination

Axial Object diameter Size (S)
determination using SMI-VIM
calibration functions.

(B)

Detcted AID
Adaptation function
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N (Independent data stack measurement)

S100wbg = (85.5    4.5) nm+-

S40wbg = (31.1    4.2) nm+-

S100bg = (83.9    6.2) nm

S40bg = (35.7    4.1) nm
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N (Independent data stack measurement)
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Axial Diameter Size S (nm)

S50wbg = (53.7    1.9) nm S50bg = (53.4    2.0) nm+- +-
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Schematic example of SMI High Dynamic Resolution: 

A)

B)

C)

Dz = 60 nm

Two identical objects
placed in the same axial
position do not allow any
High Dynamic Resolution:
Schematic vision of three
different diffraction 
image planes

Two identical objects
placed in a different 
axial position allow 
High Dynamic Resolution:
Schematic vision of three
different diffraction 
image planes

Two not identical 
objects allow 
High Dynamic Resolution:
Schematic vision 
of three different 
diffraction image planes
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Axial Direction (z) (nm)
-800-700-600-500-400-300-200-100-50 -25  0 25 50 100 200 300 400 500 600 700 800

Limit of SMI axial size resolution
(excitation wavelength λ = 488 nm)

D = 1600 nm

D = 1200 nm

D = 800 nm

D = 400 nm

D = 100 nm

D = 50 nm

oqpsrutLv:wéÎ x ïLy hï¡{�e�Lp�� oqpsrutLv:w���v:w�vew��Lvew1�:w�¡��:w)�Û�e�Lw � h!���O�   � � ��w]�G�:w1¡��}w1�¼�u�}¤Mw1�]�e�Ï¥ � ps�:�c���}p���~�w]�ew�v��l2 3 ¦£¡L~Ï§ x� �LwOw]�L��p«���V�:p���¡ � �,��w1�sw1¡Lr��e� � ���¹©L�}w1���e���Åw#¾�ZÀ¿'2�ù çuç ¡�~ x¹� �Lw �]�u~��Lt}�e���:p���¡�� � w1v:w���w�v   ��ve~�w)�£ps¡�p��}w1���ß¡L��p��:w���w1�e��]�u¡��}ps�:p���¡��6tÅ�Xp�¡LrOw�¡Å�Xw1~¨�L��w1�6�   ����p�¡��>��ps¢uw"���}¤Mw)�'�e� xE� �LwJoqpsrutLvewá�X�L� � �q�e���V� ) tÅ�Xp�¡Lr z}| h
�
�	h | ) ps�>p��\�Å���:�:ps���sw9�e� v:w)����ps�1w�����sp��Lv��V�:p���¡Å�   tL¡��]�:p���¡��­ps¡j��v��}w�v �:�{�Lw]�:w1v:~�p�¡LwÏ�e�Lwévew����V�eps�uwé�}p��M����¡���wÏ�   �e�Lw�� � �Û����p�¡��e�­t��:ps¡Lr{�Û~�ps¡�ps~­tL~ �   ��¡�w�X��w1�]�:v����ß�:psru¡��V�etLvew x6� �Lw�ps¡��ew�¡��:p«�M���Lve��©���w1�9��vewO������¡�r�p�¡Lr � ps�:�£�e�Lw �}p��M����¡���wO�Åw�� � w1w�¡��:�Lw�� � � � ����p�¡u�U�±��p�¢�w � ���L¤Mw1�'��� x

1)

D = 0 nm

0 nm

2)

D = 20 nm

20 nm

3)

D = 40 nm

40 nm

4)

D = 60 nm

60 nm

5)

D = 80 nm

80 nm

D = 100 nm D = 120 nm

oqpsrutLv:wÏÎ x øLy hï¡{�:�Lp��OoqpsrutLv:w���vew�v:w1�Lv:w)�Xw1¡��:w1�Û�:�Lw � h!�����   � � ������p�¡�����p�¢�w����}¤Mw)�'����¥ � ps�:�m�£�}p���~�w]�:w1v��92 Þ ¦�¡L~Ï§ x� �LwOw]�L��p«���V�:p���¡ � �,��w1�sw1¡Lr��e� � ���¹©L�}w1���e���Åw#¾ ZÀ¿ 2�ù çuç ¡�~ x¹� �Lw �]�u~��Lt}�e���:p���¡�� � w1v:w���w�v   ��ve~�w)�£ps¡�p��}w1���ß¡L��p��:w���w1�e��]�u¡��}ps�:p���¡��6tÅ�Xp�¡LrOw�¡Å�Xw1~¨�L��w1�6�   ����p�¡��>��ps¢uw"���}¤Mw)�'�e� xE� �LwJoqpsrutLvewá�X�L� � �q�e���V� ) tÅ�Xp�¡Lr z}| h
�
�	h | ) ps�>p��\�Å���:�:ps���sw9�e� v:w)����ps�1w�����sp��Lv��V�:p���¡Å�   tL¡��]�:p���¡��­ps¡j��v��}w�v �:�{�Lw]�:w1v:~�p�¡LwÏ�e�Lwévew����V�eps�uwé�}p��M����¡���wÏ�   �e�Lw�� � �Û����p�¡��e�­t��:ps¡Lr{�Û~�ps¡�ps~­tL~ �   ��¡�w�X��w1�]�:v����ß�:psru¡��V�etLvew x6� �Lw�ps¡��ew�¡��:p«�M���Lve��©���w1�9��vewO������¡�r�p�¡Lr � ps�:�£�e�Lw �}p��M����¡���wO�Åw�� � w1w�¡��:�Lw�� � � � ����p�¡u�U�±��p�¢�w � ���L¤Mw1�'��� x
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SMI FRINGE

x

x

x

Fringe barycenter
    position

Object barycenter

oqpsrutLv:w¨Î x ù y �th | w��V����t��V�eps�u¡��   �e�LwO���}¤Mw)�'�á����v:�}��w�¡��:vew����u�:ps�:p���¡£v:w)�X��w1�]�¹�e���:�Lw   vep�¡Lr�w)�9����ve�}�]w�¡��ev:w x?¹���:w y ¾�ZÀ¿]2�ù ç�ç ¡L~ x� �����:�Lw � h!���"��vewJ�Lve�}�}t���w1���G�$�	h | ps¡�p��Lw1���Z¡L�up��:w���w1�e�¹�]��¡Å�}p«�eps�u¡��ât��Xp�¡Lr���¡Ïw1¡��:w�~¨���sw)�â�   3 ����p�¡��¹��p�¢�w����}¤Mw)�'�e��¥���23 ¦­¡L~Ï§ x
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Determination of size and topology of a MMC
                      (schematic example)

all the "elements" are labelled with
     the same spectral signature

12

6

3 4
5

12

6

3 4
5

12

6

3 4
5

MMC

a.) Overall size
Intensity

xyz

   size of MMC 
in x, y,z direction

D < FWHM

.b) Topology

each "element" is
  labelled with a
different spectral
signature (specs) 

specs 2
specs 3
specs 4

specs 1

specs 5
specs 6

xyz

xyz

xyz

xyz

xyz

xyz

Intensity

Spectrally discriminated SMI/SI registration , optical detection correction:

(x,y,z)

specs 1

specs 2

specs 3

specs 4

specs 5

specs 6

(xi, yi, zi)
Ri
Si

of the
element i

position
modulation contrast

size(x1, y1, z1)
R1

S1

(x2, y2, z2)
R2

S2

(x3, y3, z3)
R3

S3

(x4, y4, z4)
R4

S4

(x5, y5, z5)
R5

S5

(x6, y6, z6)
R6

S6

oqpsrutLvew Î x 3Ly �Jw��:w�ve~�ps¡Å�V�:p���¡��   �:ps�1w���¡����:�u�Å�u�s�ur����   � |Û| ? x & v:p�r�p�¡�����p��}w)�­�   ¯>v:�   x �Jv x �Jv x ? x ?âvew�~�w�v x
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Gene Expression Analysis by SMI-Nanoscopy I

Sequences s1,  s2, ......sn  labeled by different spectral signatures S1,  S2, ......Sn

S1

S2

S3

S4

S5

S6

S7

condensed, inactive

open, active

open, active

condensed inactive

somewhat open, somewhat active

open, active

 condensed, inactive

Assumed folding and activity pattern in nucleus
(assumption o < optical resolution e.g. < 100 nm)/

 open, active
a)

b)

n = 2  - 1 combinatorial labeling N

A.V. Failla and C.CremeroqpsrutLv:w¨Î x n�y�� w1¡LwOw]�}�Lvew1�e�:ps�u¡ép�¡ zL| h>~�p��]ve�u�e�]���G�Ï�e���Lw�~����:p���w��L��~��L��w Þux& v:p�r�p�¡�����p��}w)�­�   ¯>v:�   x �Jv x �Jv x ? x ?âvew�~�w�v x
Gene Expression Analysis by SMI-Nanoscopy II
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conventional
microscopy

SMI-Nanoscopy

20 nm

40 nm

85 nm

150 nm
since     << optical
resolution, no change in 
conventional diffraction 
pattern observed

Disturbance of
SMI-interference
pattern by object
allows size determination

Nucleus with 2 x n labeled gene sequences

distance SiSu < optical resolution 

A.V. Failla and C.Cremer

0

0

oqpsrutLv:w¨Î x Î y�� w1¡LwOw]�}�Lvew1�e�:ps�u¡ép�¡ zL| h>~�p��]ve�u�e�]���G�Ï�e���Lw�~����:p���w��L��~��L��w ïLx& v:p�r�p�¡�����p��}w)�­�   ¯>v:�   x �Jv x �Jv x ? x ?âvew�~�w�v x
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Gene Expression Analysis by SMI-Nanoscopy III

Observation Volume SMI: 1.5 x 0.3 x 0.3 µm  = 0.14 µm

Volume of nucleus: ~ 500 µm  (lymphocyte) 
several hundred labeling sites distinguishable and identifiable by spectral labeling
e.g. N = 7 n = 2  - 1 = 127 diferentially labeled gene sequencies

Application Cell-by-Cell Analysis of Gene Expression Pattern

condensed, inactive  (example: 0 = 40 nm)

half open, somewhat active  (example: 0 = 85 nm)

open, fully active  (example: 0 = 150 nm)

Multiple expression pattern can be studied in a light optical direct and fast
way in tissue section on a cell-by-cell basis using conventional object slides

3

3 3

7

A.V. Failla and C. CremeroqpsrutLv:w¨Î x ç�y�� w1¡LwOw]�}�Lvew1�e�:ps�u¡ép�¡ zL| h>~�p��]ve�u�e�]���G�Ï�e���Lw�~����:p���w��L��~��L��w ø�x& v:p�r�p�¡�����p��}w)�­�   ¯>v:�   x �Jv x �Jv x ? x ?âvew�~�w�v x

Gene Expression Analysis by SMI-Nanoscopy IV
Cell-by-Cell Analysis of Gene Expression Pattern

Observation Volume SMI: 1.5 x 0.3 x 0.3 µm  = 0.14 µm
Volume of nucleus: ~ 500 µm  (lymphocyte) 

several hundred labeling sites distinguishable and identifiable by spectral labeling
e.g. N = 7 n = 2  - 1 = 127 diferentially labeled gene sequencies

Multiple expression pattern can be studied in a light optical direct and fast
way in tissue sections on a cell-by-cell basis using conventional object slides

3

3 3

7

A.V. Failla And C. CremeroqpsrutLv:w¨Î x ö�y�� w1¡LwOw]�}�Lvew1�e�:ps�u¡ép�¡ zL| h>~�p��]ve�u�e�]���G�Ï�e���Lw�~����:p���w��L��~��L��w�ù x& v:p�r�p�¡�����p��}w)�­�   ¯>v:�   x �Jv x �Jv x ? x ?âvew�~�w�v x

Þ ¦ Þ



Þ ¦ ï



½ ���B� ��o ¾ ����� � g �

Þ�x Þ z}| h¹~�p���v:���:������w����u�Xp����:����w�~��V�ep���w]�L��~����sw xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x Î
Þ�x ï z ���Lw1~����:p���w]�L��~��L��w��   zL| h
�¨�th |cyA� �Å�ups¡��U�±��ps¢uw����}¤Mw)�'��¥���psv������}w1�«���   t�¡��'�eps�u¡¼�Gp��XtÅ����ps�1w1�Û��w�vew��G�Û�¡���veve� �è� ��t��e�:p���¡Å§âp��"����¡G���u�st}�ew1� � p«�e�£�:�Lw z}| h¹¯ z o xJxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xKÞ³Þ
Þ�x ø ¯\vew1��p��:ps�u¡é�   ��psv:�:t���� � �}p���� z}| h¹�}p��X�e��¡Å�]wO�}w]�ew�ve~�ps¡����:p���¡£w]�L��~��L��w Þ�xßx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xKÞ²ï
Þ�x ù ¯\vew1��p��:ps�u¡é�   ��psv:�:t���� � �}p���� z}| h¹�}p��X�e��¡Å�]wO�}w]�ew�ve~�ps¡����:p���¡£w]�L��~��L��w ï}xßx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xKÞ�ø
Þ�x^3 �	h | �Gp��:t����sp��1���:p���¡£�   � � ���Å�ups¡��á��ps¢uw����}¤Mw)�'�e� xØx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xKÞ ù
Þ�x n �9� ��������¡L¡Lw1��� z}| h"�th | ¯ z oE�0�Jp��XtÅ����ps�)�V�:p���¡ xqx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xKÞ)ç
Þ�x Î z}| h
�
�	h | �}p��M����¡���wO�}w]�ew�ve~�p�¡����:p���¡��+�� 	�Ñ2 Þ�ø ¦u¦ xôx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xKÞ)ç
Þ�x ç �Jw1�Åw1¡��}w1¡��]w �   z ¯"� | ���Gp���� � ����tLve�u�]���G�'���� !� xLxOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x(ï³ï
Þ�x ö �Jw1�Åw1¡��}w1¡��]w �   z ¯"� | ���Gp���� � ����tLve�u�]���G�Ï�e�Lw � � vetLw � �}p��M����¡���w xJxOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x(ï�ø
ï}x Þ z}| h
�
�	h | �e���Lw�~��V�ep����:ps�1w�w��V����t��V�eps�u¡�~��}�}w1� xLxOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x(ï Î
ï}x ï �	h | �e���Lw�~��V�ep���w��}��~��L�sw��   �L� � �:�Lw � h!� �}w1�Åw1¡��L�"�u¡��e�Lw �:ps�1wV� xOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x(ï�ç
ï}x ø �	h | �:ps�1w��Ú�1����ps��ve���:p���¡   t�¡��'�eps�u¡��1���:w y ¾qZ!¿]2�ù çuç ¡�~ x x�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x+ø ¦
ï}x ù �	h | �Xp���wV�Ú������p��Lve���:p���¡   tL¡��'�eps�u¡��9���u�Xw y ¾ ZÀ¿ 2 ø�n ¦ ¡L~ ) ¾ ZÀ¿ 2�ù çuç ¡L~ ) ¾ ZÀ¿ 2 3�n�ç ¡�~ ) ¾ ZÀ¿ 2 n ùGÎ�¡�~ x0ørÞ
ï}x^3N� p�¡Lw1��v"v:w1�����:p���¡£�Åw�� � w1w�¡��:�LwO~��}�}tL���V�eps�u¡��]��¡��eve�u�M�UÎN��¡����e�LwO���}¤Mw)�'�á�:ps�1wV� xOxOx�xOx�xOx�xOxOx�xOx�x+økï
ï}x n ?â��~�����ve�u�Xp���¡��Åw�� � w1w�¡��:�Lwä�th | �1����ps��ve���:p���¡   tL¡��'�eps�u¡���¡���p«���á��¡Å�����u�ep��1���Zw]�}�Lvew1�e�:ps�u¡ x�x�xOx�xOxOx�xOx�x+ø³ø
ï}x Î �Jp��XtÅ����ps�)�V�:p���¡£�   �:w���w1ve���³������p��Lve���:p���¡   tL¡��'�eps�u¡��]��~��LtL�:p�¡Lr�t��:ps¡Lr��e�Lw ��¡����s���ep��1���Zw]�}�Lvew1�e�Xp���¡��   � xOx�x+ø ù
øLx Þ �	h | w]�L��~����sw��   �:��wOw�ÄZw1�'�á�   �e�LwO�L�L���:�u¡�¡L�up��:w�ps¡ z}| h
� ¯ z oµ¥ � h!��§á��¡����s�}�:p�� x·xOx�xOx�xOx�xOxOx�xOx�x+ø Î
øLx ï �	h | w]�L��~����sw��   �:��wOw�ÄZw1�'�á�   �e�LwO�L�L���:�u¡�¡L�up��:w�ps¡�~��}�}tL���V�eps�u¡£����¡��:v����X�D� �]�u~���t}�e���:p���¡ xcxOxOx�xOx�x+øuç
øLx ø �	h | w1�X�:p�~��V�eps�u¡£�   �e�LwO���}�eps~����à�Xp���w�w1�,���stÅ�V�:p���¡£v���¡Lruw��1���:w y ¾qZ!¿]2 øun ¦­¡L~ xôxOxOx�xOx�xOx�xOxOx�xOx�x ù�¦
øLx ù �	h | �:ps�1wOv:w)�X�u�st}�eps�u¡éw1�,���stÅ�V�:p���¡Å�"�����:w y ¾ ZÀ¿ 2 øun ¦­¡L~ xàxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ù Þ
øLx^3 � �1�]tLv������é��¡����Gpsv:�:tÅ���ß�:ps�1wOw��V����t��V�eps�u¡��9���u�Xw y ¾�ZÀ¿'2 ø�n ¦¨¡L~ xâxOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ù ï
øLx n �	h | w1�X�:p�~��V�eps�u¡£�   �e�LwO���}�eps~����à�Xp���w�w1�,���stÅ�V�:p���¡£v���¡Lruw��1���:w y ¾qZ!¿]2�ù ç�ç ¡L~ xôxOxOx�xOx�xOx�xOxOx�xOx�x ù ø

Þ ¦ ø



øLx Î �	h | �:ps�1wOv:w)�X�u�st}�eps�u¡éw1�,���stÅ�V�:p���¡Å�"�����:w y ¾�ZÀ¿=2�ù ç�ç ¡L~ xàxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ù³ù
øLx ç � �1�]tLv������é��¡����Gpsv:�:tÅ���ß�:ps�1wOw��V����t��V�eps�u¡��9���u�Xw y ¾�ZÀ¿'2�ù çuç ¡L~ xâxOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ù³ù
øLx ö �	h | w1�X�:p�~��V�eps�u¡£�   �e�LwO���}�eps~����à�Xp���w�w1�,���stÅ�V�:p���¡£v���¡Lruw��1���:w y ¾qZ!¿]2 3�n�ç ¡L~ xôxOxOx�xOx�xOx�xOxOx�xOx�x ù 3
øLx Þ ¦á�	h | �:ps�1wOv:w)�X�u�st}�eps�u¡éw1�,���stÅ�V�:p���¡Å�"�����:w y ¾ ZÀ¿ 2 3�n�ç ¡L~ xàxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ù n
øLx Þ�Þ-� �1�]tLv������é��¡����Gpsv:�:tÅ���ß�:ps�1wOw��V����t��V�eps�u¡��9���u�Xw y ¾�ZÀ¿'2 3�nuç ¡L~ xâxOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ù n
øLx Þ�ï �	h | w1�X�:p�~��V�eps�u¡£�   �e�LwO���}�eps~����à�Xp���w�w1�,���stÅ�V�:p���¡£v���¡Lruw��1���:w y ¾ Z!¿ 2 n ùGÎ ¡L~ xôxOxOx�xOx�xOx�xOxOx�xOx�x ù}Î
øLx ÞEø �	h | �:ps�1wOv:w)�X�u�st}�eps�u¡éw1�,���stÅ�V�:p���¡Å�"�����:w y ¾�ZÀ¿=2 n ùGÎ ¡L~ xàxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ù ç
øLx Þ ù � �1�]tLv������é��¡����Gpsv:�:tÅ���ß�:ps�1wOw��V����t��V�eps�u¡��9���u�Xw y ¾ ZÀ¿ 2 n ù}Î,¡L~ x�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ù ç
øLx Þ)3 �	h | �����sp��Lv��V�eps�u¡��   tL¡��'�eps�u¡��á�1���:w y �+�� 	�Ñ2 ö ) n ¦�¦ ) ¾�ZÀ¿]2l¾qZ�� xBxOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x 3 ¦
øLx Þ1n �	h | �:ps�1wOw��V����t��V�eps�u¡��9���u�Xw y ���� !�Ñ2 ö ) n ¦u¦ ) ¾qZ!¿]2 ¾�Z�� x x�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x 3ÓÞ
øLx Þ ÎÔ�	h | �:ps�1wOw��V����t��V�eps�u¡��¹t��:ps¡Lr��e�LwO��ps¡Lw)��v9w]�}�Lvew1�e�:ps�u¡é�   � �1���:w y � �� 	� 2 ö ) n ¦�¦ ) ¾ ZÀ¿ 2l¾ Z�� xôx�xOxOx�xOx�x 3ÓÞ
ù x Þ z}| h¹~�p���v:���:������w��:w]�U�±tL� x�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x 3�n
ù x ï ¯\veps¡Å�]p��L�sw��   z}| h
�±¡���¡L�u�:p���p�¡Lr x xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x 3�ç
ù x ø ^ �}��w�veps~�w�¡������ z}| h¹¡���¡L�u�:ps�1ps¡�r­�   ù�¦¨¡L~¿% ��¡�� Þ ¦�¦­¡L~¿% � v:w)�Ï��w1����� � xØxOx�xOxOx�xOx�xOx�xOxOx�xOx�x n ¦
ù x ù ^ �}��w�veps~�w�¡������ z}| h¹¡���¡L�u�:ps�1ps¡�r­�   Þ ¦�¦­¡L~À% � r�vew�w1¡é��w1�u�L� � x�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x nrÞ
ù x^3 ^ �}��w�veps~�w�¡������ z}| h¹¡���¡L�u�:ps�1ps¡�r­�   3 ¦¨¡L~¿% � r�vew�w1¡é��w1����� � x·xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x n³ø
ù x n � ru���s��w�ve���   �}pSÄ�w1v:w1¡u� � h!� x9xOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x Î�¦
ù x Î z w1����¡����:tL~�~���ve���   ¡���¡L���Xp���p�¡Lr�v:w)�Xt��«���"�����:w y ¾ ZÀ¿ 2�ù ç�ç ¡L~ x x�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x Î Þ
ù x ç z tL��w�ve�Å���Xps�:p���¡��   �����³�e�Lw �Xp���wO�}p��X�:veps�LtL�:p���¡��9~�w1�u�Xt�v:w)� ) ���u�Xw y ¾�ZÀ¿]2Öù çuç ¡L~ x xOxOx�xOx�xOx�xOxOx�xOx�x Î Þ
3}x Þ � �G�Lp������ � h!�¿�   �u¡Lw¼,�tL�uv:w)�:��w�¡��"���}¤Mw)�'�   ��v9�e�Lw �V�}p����ß�}p��M����¡���w�~�w)���:tLvew�~�w�¡��e� x xOx�xOx�xOx�xOxOx�xOx�x Î¿ù3}x ï � �G�Lp������ � h!�¿�   �u¡Lw¼,�tL�uv:w)�:��w�¡��¹�u�}¤Mw1�]�   ��v9�e�LwO�����:w1ve���Z�Lp��X�e��¡��]wO~�w1�u�Xt�v:w1~�w1¡��e� x\xOx�xOx�xOx�xOxOx�xOx�x Î¿ù3}x ø | w1�u�Xt�v:w)������¡��:w1��t}�:p���w��V�}p����³���u�:p«�eps�u¡��9�   �:�Lw   �utLv"���L¤Mw1�'���9v:w1�����:p���w��:���:w�vepsw)� ï}x�xOx�xOx�xOx�xOxOx�xOx�x çrÞ3}x ù � �}p����à�}p��X�e��¡Å�]w1�9��w]� � w�w1¡é� � �����}¤Mw)�'���O¥%vew1�:tL�«���á�:�L� � ¡ép�¡ � ���L�sw 3Lx 3 § x x�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x çrÞ
nLx Þ z p���wO~�w1�u�XtLvew�~�w1¡u���9�}p��X�:vep��Lt}�:p���¡Å�"�   n�ç   �}�]pßv���¡��L��~��s�Ï�:w���w1�]�:w)�   ve��~ã��¡Lw�?âve���u�:w1�]�:p���¡�� xlx�xOxOx�xOx�x ö ¦nLx ï ?â��~�����ve�u�Xp���¡c��w]� � w�w1¡a�:��w£�:ps�1w£�Lp��X�:veps��t}�:p���¡j���}����p�¡Lw1�lt��Xp�¡Lr¼�����â�e�Lw   �G��p9ve��¡��}��~����c�Xw1�sw)�'�:w)�Ø¥Èù 3©Þ  �}�]p §M��¡Å�é�e�Lw �}p��M�ev:p��Lt}�eps�u¡�v:w1�����:p���w��:� n�ç   �}�]pà�:w���w1�]�:w)���u¡L���Ïps¡��u¡Lw�?âv:�u�u�:w1�'�eps�u¡�� xµx�xOx�xOx�xOxOx�xOx�x örÞ
nLx ø ^ �L��~��L��w��   �}w���w�¡Å�}w�¡���wO�Åw�� � w1w�¡��Xp���wOw1�V����t��V�eps�u¡���¡Å� zP�[õ ¥%�uv"�L�sw)�����Lp�¡LrG§ x³x�xOxOx�xOx�xOx�xOxOx�xOx�x ökïnLx ù � �}pSÄ�v����]�:p���¡£ps~���ruw��   �$?âve�����Xw)�'�eps�u¡�� xãxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ö³ønLx^3 �Jp��X�:veps�LtL�:p���¡��   �:v���¡��e�]vep��}�:p���¡   ���'�e��vepsw)�"�Xp���w�~�w1�u�Xt�v:w1~�w1¡��e� x xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ö³ø

Þ ¦�ù



Î x Þ z}| h0òáp�r�������¡Å��~�p�� õ w)�X�u�stL�:p���¡c¥�òV� õ § xOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x öunÎ x ï z p���w �����sp��Lv��V�eps�u¡é�Lve�}�]w1�e�9w]�L��~����sw Þ x�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ö ÎÎ x ø z p���w �����sp��Lv��V�eps�u¡é�Lve�}�]w1�e�9w]�L��~����sw ï x�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ö ÎÎ x ù � �}�V��¡��]w)� zL| h
�¨�th | �:����������ru� xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x öuçÎ x^3 �Jw��:w1v:~�p�¡��V�eps�u¡£�   �:ps�1w ��¡��é�:�u�Å�u�s�ur����   � | �u�]ve� | �u�sw)�]tL����vV?â�u~��L�sw��}w1� |Û| ? x�xOx�xOx�xOx�xOxOx�xOx�x öuöÎ x n � w�¡LwOw��}�Lv:w)�:�:p���¡ép�¡ z}| h¹~�p���v:���:�����G��w]�L��~��L��w ÞJxOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x�Þ ¦u¦Î x Î � w�¡LwOw��}�Lv:w)�:�:p���¡ép�¡ z}| h¹~�p���v:���:�����G��w]�L��~��L��w ïOxOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x�Þ ¦u¦Î x ç � w�¡LwOw��}�Lv:w)�:�:p���¡ép�¡ z}| h¹~�p���v:���:�����G��w]�L��~��L��w ø xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x�Þ ¦ ÞÎ x ö � w�¡LwOw��}�Lv:w)�:�:p���¡ép�¡ z}| h¹~�p���v:���:�����G��w]�L��~��L��wnù xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x�Þ ¦ Þ

Þ ¦ 3



Þ ¦ n



½ ���B� ��o � 
Èd �Vg �

Þ�x Þ �Jp�vX�et���� �V�}p���� z}| h
�ï�}p��X�e��¡��]w �Lw]�:w1v:~�p�¡��V�eps�u¡ � �����sw ÞcxOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xKÞ²ï
Þ�x ï �	h | �V�}p����ß�}p��X�e��¡Å�]wO�}w]�ew�ve~�ps¡����:p���¡ x�x�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xKÞ Î
Þ�x ø �	h |·z ¯"� | �:ps~­tL�����:p���¡�� y�� �]�u~��Å��v����:ps�u¡é��w]� � w�w�¡��}pSÄ�w1v:w1¡��á~�p��]ve�u�e�]�u�G�­�ew1���L¡�pÝ��tLw)� x�xOx�xOxOx�xOx�x(ïÓÞ
øLx Þ �	h | �:ps�1wOw��V����t��V�eps�u¡��9���u�Xw y � �� !� 2 ö ) n ¦�¦ ) ¾ ZÀ¿ 29¾ Z�� x�x�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x 3³ï
øLx ï �	h | �:ps�1wOw��V����t��V�eps�u¡��9���u�Xw y ���� !�12 ö ) n ¦�¦ ) ¾�ZÀ¿]29¾�Z���Á Þ ¦�¦ x·x�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x 3�ø
ù x Þ oqpsv��M�J�:tL~�~���ve�Ï�   ¡���¡��u�:ps�1ps¡Lr�vew1�:tL�«��� xlxOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x n³ø
ù x ï � tL~�w1v:p������³�Lv:w)�Xw1¡��e�V�eps�u¡��   ¡���¡L�u�:p���p�¡Lr�v:w)�XtL�s�e�9�u�}�e��ps¡�w1�   v:�u~~ùu¦�¡L~¿%¿��¡Å� Þ ¦�¦­¡L~À% � vew1���Åw)���L� � x n ù
ù x ø � tL~�w1v:p������³�Lv:w)�Xw1¡��e�V�eps�u¡��   ¡���¡L�u�:p���p�¡Lr�v:w)�XtL�s�e�9�u�}�e��ps¡�w1�   v:�u~ Þ ¦u¦­¡�~À% � r�vew�w1¡é��w1����� � xqx�xOxOx�xOx�x n ù
ù x ù � tL~�w1v:p������³�Lv:w)�Xw1¡��e�V�eps�u¡��   ¡���¡L�u�:p���p�¡Lr�v:w)�XtL�s�e�9�u�}�e��ps¡�w1�   v:�u~ 3 ¦�¡L~ � r�vew�w1¡é��w1�u�L� � x9x�xOx�xOxOx�xOx�x n�3
ù x^3 � tL~�w1v:p������J�Lvew1�:w�¡��e���:p���¡Q�   ¡���¡L�u�:p���p�¡Lrm~�w)���:tLvew�~�w�¡��e�Ï�Åw1v   �uv:~�w1�Q�u¡8ùu¦m¡L~Â% ) Þ ¦u¦m¡L~.% � v:w)��Xp�¡LrutL����v"�Åw)���L� � ) ��¡�� Þ ¦�¦­¡L~¿% � ruv:w1w�¡��Xp�¡LrutL����v9�Åw)���L� � x�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x n�3
ù x n ?â��~�����v:p��X�u¡é��w]� � w�w1¡ ø �}pSÄZw�vew�¡��á~���ve¢G�¹�   �:�Åw)�]p�~�w�¡��9�   �e�Lw �:��~�w��:p���w�¥ Þ ¦�¦�¡L~Ï§ x�xOx�xOx�xOxOx�xOx�x n Î
ù x Î � p�~�p«���"�   �Xp���wO�}w��:w1v:~�p�¡��V�eps�u¡�p�¡ z}| h¹~�p��]ve�u�e�]�u�G� xßx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x nuö
ù x ç z w1����¡����:tL~�~���ve���   ¡���¡L���Xp���p�¡Lr�v:w)�Xt��«���"�����:w y ¾�ZÀ¿'2�ù ç�ç ¡L~ x x�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x Î�¦
3}x Þ÷õ w1�:tL�s�e�"�   ���V�ew�v����ß�}p��M����¡���wO�}w]�ew�ve~�p�¡����:p���¡��9p�¡ z}| h¹~�p��]ve�u�e�]�u�G�Ï�Xw1v:p�w Þ x�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x Î n3}x ï õ w1�:tL�s�e�"�   ���V�ew�v����ß�}p��M����¡���wO�}w]�ew�ve~�p�¡����:p���¡��9p�¡ z}| h¹~�p��]ve�u�e�]�u�G�Ï�Xw1v:p�w ï�x�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ÎuÎ3}x ø õ w1�:tL�s�e�"�   ���V�ew�v����ß�}p��M����¡���wO�}w]�ew�ve~�p�¡����:p���¡��9p�¡ z}| h¹~�p��]ve�u�e�]�u�G�Ï�Xw1v:p�w ø�x�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ÎuÎ3}x ù õ w1�:tL�s�e�á���}p����ß�}p��X�e��¡��]wO�}w��:w1v:~�p�¡��V�eps�u¡��9ps¡ z}| hâ~�p��]ve�u�e�]���G���:w�vepsw ÞéxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x Î ç3}x^3 õ w1�:tL�s�e�á���}p����ß�}p��X�e��¡��]wO�}w��:w1v:~�p�¡��V�eps�u¡��9ps¡ z}| hâ~�p��]ve�u�e�]���G���:w�vepsw ï�xOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x Î ç3}x n õ w1�:tL�s�e�á���}p����ß�}p��X�e��¡��]wO�}w��:w1v:~�p�¡��V�eps�u¡��9ps¡ z}| hâ~�p��]ve�u�e�]���G���:w�vepsw øÛxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ç ¦
nLx Þ | tL�s�:p��L��w z}| hâ�:v���¡��e�]vep��}�:p���¡   ���'�e��vepsw)�9�Xp���wO~�w1�u�Xt�v:w1~�w1¡��e� xµx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ç Î

Þ ¦GÎ



Þ ¦ ç



® �¼d �O�������	
 � n��

Ã o>Ä � zÆÅ�zÈÇÆÉYdfÊ�Ê�É�ÉZkÆËÍÌ�z©ÌU_�aAl�aA_Bz�Å�df_�^�`bÉZÊ�c�ÎbÉY^�d�ÉZÊfÊÐÏÍl�Ñ�Ëm`mÊÒÉ@^�aBËpdfÊfÊ�`ml�dfkÆÉY^�dfÑZk�l�dfÓA_�ÑZc�Ó?ÑnÎ�ÏÔÎy_�aBËmdfÓA^�c�kÆÉZkmÑnl�aA^�a>_�Îm_�aAÓ?dfc�d�ÑZk�ÑYÕÉYÖyd�ÉZÊ©ËmdfcG^�ÉYkbÓ?aEl�aBÉYc�`m_�a?l�aAk�^�c?z:×ÙØGÚBÛ@Ü�Ý�×*ÞGßvàâá�ãbØ�ä>å�å�æÈ~ZiZiyoZz
Ã ~BÄ � zUÅ�z*ÇÆÉYd�ÊfÊ�Éyæ � z � Êfçm_�a?Ó�è�^Bæ � zFéyÓ�è�êFa?dÐ^�e?aA_Bæ�ÉYkÆËëÌ�zÙÌU_�a?l�aA_BzwéyÎÆÉ@^�d�ÉZÊfÊÐÏ�l�Ñ�Ëm`mÊ�ÉY^�aBËìdfÊfÊf`bl�dfkÆÉ@^�dfÑnk�l�dfÓA_�ÑZc�Ó?ÑnÎ�ÏìÉíkbaAêÉZÎmÎm_�ÑnÉZÓ�è�^�Ñqçmd�ÑZÊfÑnîndfÓBÉYÊ�kÆÉYkbÑncG^�_�`mÓA^�`m_�a�ÉZkÆÉYÊÐÏmc�dfc?z�ï"ÜÐÞ?Üñð�Üfæ s ~nu>ò gjiBó�g�~�æ«~ZiZiyoZzÃ x@Ä � zCÅ�z:ÇÆÉYdfÊ�Ê�É�æÙôCz õUËya?Êfl}ÉZkbk«æ � z�é�Ó>è�ê*a?dÐ^�e?aA_Bæ*ÉZkÆËöÌ�zUÌU_�aAl�aA_Bzí\4ÉZkbÑY^�ÑnÎ÷ÑZÊ�ÑZîZÏøÉYkÆÉZÊÐÏyc�dfchdfkù^�èm_�a?aAúñËyd�l�aAkbc�dfÑnkbÉZÊFÊfdfînè�^�l�dÐúÓA_�ÑZc�Ó?ÑnÎ�Ï�zÙûRÚ$ü>äEå�ýbüAþ�àâûÿûñä��

�
ãbûÿà1ÛAå�æÈ~ZiZij~�z

Ã gYÄ � z?Å�zBÇbÉZdfÊfÊÒÉ�æ�ôCz õUËya?Êfl}ÉZkmk©æYÉZkbË�Ì�zYÌU_�a?l�aA_BznÅ4dÐ_�^�`ÆÉYÊjc�Î÷a?ÓA^�_�ÉYÊ�Îm_�a?Ó?dfc�dfÑnk�ËmdfcG^�ÉYkbÓ?aUl�d�Ó>_�Ñnc�Ó?ÑZÎ�Ï4dfkÆËmdfÓBÉ@^�a*kbÉZkbÑZl�aA^�aA_�ËmdfcG^�ÉZkmÓ?a_�a?c�ÑZÊ�`y^�dfÑnkpdfkpçmd�ÑZÊfÑnîndfÓBÉYÊCc�Î÷a?Ó?dfl�a?k«z
�
k
�����

Þ�Þ�æmÎbÉZîZa?c�o?{n{Bóy~Zin~�æ«~Yini�onz
Ã �BÄ � z©Å�zCÇÆÉZdfÊfÊ�Éyæ � z � Êfçm_�a?Ó�è�^Bæ 	 z 
 a?dfk�^�e?l}ÉZkmk©æ�ÉYkÆËùÌ�z:ÌU_�a?l�aA_BzpéyÎÆÉ@^�d�ÉZÊfÊÐÏíl�Ñ�Ëm`mÊ�ÉY^�aBË�dfÊfÊf`bl�dfkÆÉ@^�dfÑnkùl�dfÓA_�Ñnc�ÓAÑnÎ�ÏÈòqÑZkbÊfdfkba
�
dfc�`ÆÉZÊfdfeBÉ@^�d�ÑZk³ÑZÕ	dfk�^�a?kbc�dÐ^ Ï¢Ëyd�cG^�_�dfçm`m^�dfÑnkëÉYkÆËìÎy_�aBËmdfÓA^�dfÑZkëÑZÕEkbÉZkbÑZl�aA^�aA_$Îm_�aAÓ?dfc�d�ÑZkëÑZÕ�É@Ömd�ÉYÊ�ËmdfcG^�ÉYkbÓ?aÍl�aBÉYc�`m_�a?l�a?k�^�chç�ÏÓ?ÑZl�Îb`m^�a>_Ùc�dflq`bÊ�É@^�d�ÑZkbc?z

�
ÚZý�Ø�á


��
Ú
���
à1ÚZþ}ä��ZàÿÛ


�� �
ãbûÿà1ÛAå�æ s � s xju�u>ò ~Z{n~Bóy~Y{n{�æC~Yini�onzÃ �@Ä � zjÅ�z�ÇbÉZdfÊfÊÒÉ�æ � z�ÌFÉ � ÉZÊfÊfÑmæbÉZkÆË}Ì�z ÌU_�a?l�a>_Bz�é�`bç�êÙÉ � a?Êfa?kmîZ^�è�c�dfe?a4ËmaA^�aA_�l�dfkbÉY^�dfÑnk�`mc�d�kmî	c�l�d � df_�^�`bÉZÊÆl�dfÓA_�ÑZc�Ó?ÑnÎ�Ï�z � ãjã � Ü � ãÆûñÜå�ýmüAþqàâûÿûñä��Zæ÷~Zinin~�z

Ã �BÄ � z � Êfçm_�aAÓ>è�^Bæ � zyÅ�zbÇÆÉYd�ÊfÊ�Éyæ � zÆéyÓ�è�êFa?dÐ^�e?aA_BæbÉZkbËpÌ�zÆÌU_�a?l�aA_BzUé�ÎÆÉY^�d�ÉYÊ�ÊÐÏ�l�Ñ�Ëm`mÊÒÉ@^�aBË�dfÊfÊf`bl�dfkÆÉ@^�dfÑnkpl�dfÓA_�ÑZc�Ó?ÑnÎ�Ï�ÉZÊfÊfÑBê�c�ÉYÖyd�ÉZÊËmdfcG^�ÉYkbÓ?a�_�a?c�ÑZÊf`m^�dfÑnkÔkmaBÉY_�ÑZkbaEkÆÉYkbÑZl�aA^�aA_Bz
�
ãjã
�
Ü
�
ãÆûñÜ�æ«o s gyo@u>ò �niBó��n��æ©~ZiZij~�zÃ �@Ä � zAÅ�z@ÇbÉZdfÊfÊÒÉ�æ � z � Êfçm_�aAÓ>è�^Bæ � zBéyÎ÷Ñ�aA_�dÿæ � z � _�ÑnÊfÊÿænÉYkÆË	Ì�z ÌU_�a?l�aA_Bzn\�ÉYkbÑnc�dfe?dfkmî�ÑYÕ � `bÑZ_�aAc�Ó?a?k�^�ÑZç � a?ÓA^�cCç�Ï4c�ÎÆÉY^�d�ÉYÊ�ÊÐÏEl�Ñ�Ëy`bÊ�ÉY^�a?ËdfÊfÊ�`ml�dfkÆÉY^�dfÑZkpl�dfÓA_�Ñnc�Ó?ÑZÎ�Ï�z

�
ãnã
�
Ü
�
ãÆûñÜCå�ýmüAþ�àâûÿûñä��ZæÈ~Yinij~�z

Ã {@Ä � z � Êfçm_�aAÓ>è�^Bæ � z éyÓ�èbkbaAdÒËyaA_Bæ � zjéyÓ�è�ê*a?dÐ^�e?aA_Bæ � zYÅ�zZÇÆÉYd�ÊfÊ�Éyæ � z � ÉYa?îna>_Bæ � z � _�ÑnÊfÊÿæ � z 
 dfÊ�Ëma?k�çy_�a?kÆËÈæ � z � a?dfc�a?Êÿæ � z 
 ÉZ`mc�l}ÉZkmk©æôCz«õUËya?Êfl}ÉZkmk©æ©ÉZkbË�Ì�z ÌU_�a?l�a>_Bz
�
dfcG^�ÉYkbÓ?a�l�aBÉZc�`y_�a?l�a?k�^�c�ê�dÐ^�èíÉ@ÖydÒÉYÊ:Îm_�a?Ó?dfc�dfÑnk�dfk¯^�èmaqkÆÉYkbÑZl�aA^�aA_4_�ÉYkbîZah`bc�dfkbî$c�ÎÆÉ@^�d�ÉZÊfÊÐÏl�Ñ�Ëm`mÊ�ÉY^�aBË$d�ÊfÊf`bl�dfkbÉY^�dfÑnkpl�dfÓA_�ÑZc�Ó?ÑnÎ�Ï�z

�
k
�����

Þ�Þ�æb~ZiZij~�z
Ã oBi@Ä � z éyÓ�èbkma?d�ËmaA_Bæ � z � _�ÉZËmÊÿæ � z � df_�cG^�aAk©æ � z 
 ÉZ`mc�l}ÉZkbk«æ÷ÉYkÆËÍÌ�z«ÌU_�a?l�a>_Bz 
 dfînèÔÎy_�a?Ó?dfc�dfÑnkÍÊfÑ�ÓBÉZÊfdfeBÉY^�dfÑZk�ÑZÕ � `bÑZ_�aAc�Ó?a?k�^4^�É@_�înaA^�cdfk�^�èbaEkbÉZkmÑnl�aA^�aA_�_�ÉYkbîna	ç�Ï$c�ÎÆÉ@^�dÒÉYÊfÊfÏ�l�Ñ�Ëm`mÊÒÉ@^�aBË�aAÖyÓ?dÐ^�É@^�d�ÑZk

�
`mÑZ_�a?c�Ó?aAkbÓ?a	l�dfÓA_�Ñnc�ÓAÑnÎ�Ï�z�Þ�á

 "! �
ýmÚZØ�ä>å>Û�ä>á÷Û�äqþqàÿÛAØ�ÚZå>Û�Ú>ã

#%$
&
ýmÚZØ�ä>å>Û�ä>á÷Û�ä�ãÆØGÚjü�ä>å�æ s ~nu>ò �nxBó��Z�yæCo?{n{n��z

Þ ¦ ö



Ã ono>Ä � z éyÓ�èbkma?d�ËmaA_Bæ � z � Îml}ÉZkmk©æ � z � dÐ_�cG^�a?k©æ � z � _�ÉnËyÊ1æ � z�èbÉZ`bc�l}ÉYkbk«æ:ÉZkbË¢Ì�z:ÌU_�a?l�aA_Bz � Ëm`bÉZÊÐúRÊÒÉYc�aA_BæUc�ÎÆÉY^�d�ÉYÊ�ÊÐÏùl�Ñ�Ëy`bÊ�ÉY^�a?ËdfÊfÊ�`ml�dfkÆÉY^�dfÑZk
�
`mÑZ_�a?c�Ó?aAkbÓ?aEl�dfÓA_�ÑZc�Ó?ÑnÎ÷anz

�
àÿÛAØ�ÚZå>Û�Ú>ã

#'

á(�
�
á

�� #
å�àâå�æ s o@u>ò �Bó���æCo?{n{Z{yzÃ o@~BÄ � z éyÓ�èbkma?d�ËmaA_Bæ � z � Êfçm_�aAÓ>è�^Bæ"ôCz � ÉZa?Ó ) Ê�aZæ � z*\4a?ÑYÕâÑY^�d�cG^�ÑZc?æ	é÷zÙé�Ñ�aBËmdfkbîyæ � z � ÉZaAînaA_Bæ4ÉZkbËëÌ�z"ÌU_�a?l�aA_Bzt\�ÉYkbÑnÊfÑ�ÓBÉYÊfd�e?ÉY^�dfÑnkl�aBÉYc�`m_�a?l�a?k�^�c}dfk³c�ÎÆÉY^�d�ÉYÊ�ÊÐÏël�Ñ�Ëy`bÊ�ÉY^�a?Ë�d�ÊfÊf`bl�dfkbÉY^�dfÑnk³l�dfÓA_�Ñnc�ÓAÑnÎ�Ïë`bc�dfkmîö^ñêFÑöÓ?ÑZèbaA_�a?k�^�dfÊ�Êf`ml�d�kbÉY^�dfÑnk³ç÷aBÉYl�c?z

�
ãÆûÿà1Û


��
*
à

,+
á÷ÚZå�ûÿà1ÛAåEÚ

�.-
à
/
àâá
+ �
ä
�0�
å�Þ�Þ�Þ�Ý�×UÞGßÙæ s xn{n~�o@u>ò xn~�o>ó�xnxZiyæ�~ZiZiniyzÃ oBx@Ä � z�ÌU_�a?l�aA_Bæ � z � _�aA^�è«æ 
 z � Ñ�a?cG^�aA_Bæ 	 z 
 z � z«ÇCdfk ) æ 	 z 
 a?dfk�^�eAl}ÉZk©æ � z©éyÑZÊ�Ñ � aAd1æ � z 1 dfk ) æ«ÉZkbË�Ì�z�ÌU_�a?l�aA_BzqÌ*èy_�Ñnl�Ñnc�ÑZl�a^�aA_�_�dÐ^�ÑZ_�dfa?c?æydfk�^�aA_�Ó�èm_�Ñnl}É@^�dfk�ËmÑZl}ÉZdfk�Ó?Ñnl�ÎbÉY_�^�l�a?k�^UÉZkbËhk�`bÓ?ÊfaBÉ@_Fl}ÉY^�_�dÐÖÈò�ÉYk�dfk�^�aAîZ_�ÉY^�a?Ë

�
dfaAêìÑZÕÈ^�èba�k�`bÓ?ÊfaBÉ@_ÙÉ@_�Ó>èmdf^�aAÓA^�`m_�anz

�
Ø�àâûÿà1Û


��(2
ä
/
àRä
3
å�à á�ßÙý

4 

Ø
#
ÚYûÿà1Û�ï"ä>áÈä�ß

5
ãbØ�ä>å�å�à1ÚZábæ s o@~nu>òfoB�Z{@ó�~�oB~�æ�~ZiZiniyzÃ o?gYÄ � znÌU_�a?l�aA_Bæ � z � `m_�eZæ 	 z 1 dÐ_�ç÷a?Êÿæ�éÈz � dfaA^�e?a?Êÿæ � z 	 dfk ) anæjõÙznéyÓ�èm_ 6ÑZÓ ) æ � z 	 zZéyÎ÷aAd�Ó�èba>_Bæ � z � É@^�èbdfa?`«æ � z � ÉZ`bÓ�è©æjôCznõ:l�l�aA_�dfÓ�è©æ



zÈéyÓ�èbaA_�^�èbÉZk©æ

�
z
	
dfaBË«æ©Ì�z©ÌU_�aAl�aA_Bæ«ÉZkbË¯ôCz

7
dfÓ>è�^�aA_Bz

	
ÑnÊfa�ÑZÕ*Ó>èy_�Ñnl�Ñnc�ÑZl�aE^�aA_�_�dÐ^�ÑZ_�dfa?cEdfkÔ^�èba	Õâ`bkmÓA^�dfÑnkbÉZÊ:Ó?Ñnl�ÎbÉY_�^�l�a?kyú^�ÉZÊfdfeBÉ@^�d�ÑZkÔÑZÕ�^�èma�Ó?a?ÊfÊ«ky`mÓ?Êfa?`bc?z

�
Ú
�
�hÝZãÆØ>à á

+98:

ØAü@Ü�Ý

#
þ4ãÈÜ

�
ý


ábûñÜ
�
à1Ú
�
Ü�æ s �Y�ju>ò �n�Z�Bóy�Y{j~�æ�o?{n{ZxyzÃ o@�BÄ$Ì�z�ÌU_�a?l�aA_Bæ�Ì�z ��6`mk ) a?Êÿæ � z � _�ÉZkme?ÑBêEæ � z � ÉZ`bÓ�è©æEéÈz � d�a>^�e?a?Êÿæ 	 zÙõ:dfÊ�c?æ ; z < z � `ÆÉYk©æ4ô�z�é÷z � a?ÊÐ^�e?aA_Bæ � z � z � _�a?k�^Bæ

�
z
7
ÉYkbînÑBê�c

)
dÿæ�ÉZkÆË

�
zÙÌU_�aAl�aA_Bz³\4`mÓ?ÊfaBÉY_�ÉY_�Ó�èbdÐ^�a?Ó>^�`m_�aÔÉYkÆË¢^�èmapdfkÆËm`mÓA^�dfÑnk¢ÑZÕEÓ�èm_�ÑZl�Ñnc�Ñnl}ÉYÊ4ÉYç÷aA_�_�ÉY^�dfÑZk©z

�
ý�ûñÜ

2
ä>åAÜ�æ

s oB{nu>òfoBxn{BóÆoAgj�yæ�o?{n{Z�yzÃ oB�@Ä � z ÌU_�a?l�aA_�ÉZkbËpÌ�zÆÌU_�a?l�aA_Bz�\�`bÓ?ÊfaBÉ@_�ÉY_�Ó�èbdÐ^�a?ÓA^�`y_�aEÉZkbË�înaAkba�_�a?îZ`bÊ�ÉY^�dfÑnk�d�k�l}ÉZl�l}ÉYÊ�d�ÉYk�Ó?aAÊ�Êfc?z = 
 ûÿý�Ø�ä 2 ä / àRä 3 åhï"ä>á÷ä>ûÿà1ÛAå�æg s ~Zu>ò ~Z{j~?ó�xZiyonæ©~Yini�onzÃ o@�BÄ}ôCz÷õ�Ëma?Êfl}ÉYkbkÔÉYkÆËÍÌ�z«ÌU_�a?l�a>_Bz � l�Îm_�Ñ � aAl�a?k�^ÙÑZÕ�Ó?ÑZkmÕâÑ�Ó?ÉZÊ:c�Î÷a?ÓA^�_�ÉYÊCÎm_�a?ÓAd�c�dfÑZk�ËydfcG^�ÉZkbÓAa�l�dfÓA_�ÑZc�Ó?ÑnÎ�Ï s c�ÎÈËyl$u>z4Ý�×*ÞGß >
Ú
�
Ü�æ

s xn{n~�oBu>ò x�oBxBó�xj~Yiyæ�~ZiZini�zÃ oB�@Ä$éÈz � z 
 a?ÊfÊÿæÆõÙz 
 z � zmé�^�a?Êfe?a>_Bæ÷é÷z 7 dfkÆËma ) æyÉYkÆË�Ì�z÷ÌU_�aAl�aA_Bz�Ì*ÑnkyÕâÑ�ÓBÉYÊ�l�dfÓA_�ÑZc�Ó?ÑnÎ�Ï�ê�dÐ^�èpÉYk�dfkbÓA_�a?ÉZc�aBË�ËmaA^�a?Ó>^�d�ÑZkpÉYÎ÷aA_�^�`m_�anò^ ÏyÎ÷aAúRç$gnÎmd©Ó?ÑZkmÕ Ñ�ÓBÉZÊ©l�d�Ó>_�Ñnc�Ó?ÑZÎ�Ï�z
�
ãÆûÿà1ÛAå

-
ä>ûÿûñÜfæ s oB{nu>ò ~n~n~?óy~Z~Ygmæ:o?{n{ZgyzÃ oB{@Ä$éöz � z 
 a?ÊfÊÿæ�é÷z 7 d�kbËma ) æ�Ì�z:ÌU_�a?l�aA_Bæ�ÉZkÆË�õ�z 
 z � z:é�^�a?Êfe?aA_Bz � aBÉZc�`y_�a?l�a?k�^	ÑZÕÙ^�èma�gnÎbdÐúRÓ?ÑZkmÕâÑ�Ó?ÉZÊFÎ÷ÑZd�k�^�c�Îm_�a?ÉnË�Õ `bkbÓ>^�d�ÑZkÎm_�Ñ

�
aAc"�n�qkbl�ÉYÖyd�ÉZÊÈ_�a?c�ÑnÊf`m^�dfÑZk©z

�
ãjã
�
Ü«×
? #
åAÜ
-
ä>ûÿûñÜfæ s �Zgju>òfoBxnxn�BóboBxnxn��æ:oB{Z{ZgyzÃ ~Zi@Ä$éÈz 7 dfkÆËma ) æ©õÙz 
 z � z©é�^�a?Êfe?a>_BæCÉYkÆËíÌ�z�ÌU_�a?l�a>_Bz�Ì*ÑZkmÕâÑ�Ó?ÉZÊU^�èmaA^�É � `bÑY_�a?c�Ó?a?kmÓ?ahl�dfÓA_�ÑZc�Ó?ÑnÎ�ÏÔê�dÐ^�èíÉYky`mÊ�ÉY_�ÉZÎ÷a>_�^�`m_�anz � ãnã � Ü

�
ãÆûÿàÿÛAå�æ s xj�Zu>òfo@~Z�BóÆo?xniyæ:o?{n{n��zÃ ~�o>Ä � ÉYd�ÊfaAÏ�æ � z 7 z©ÇÆÉ@_ ) ÉYc?æ � z 7 z � É?ÏmÊfÑY_Bæ�ÉZkbË�Ç*z 7 ÉYkbkmd1zhõ�kmèÆÉYkbÓ?a?l�aAk�^4ÑZÕFÉYÖyd�ÉZÊ:_�a?c�ÑnÊf`m^�dfÑZkídfk � `mÑZ_�a?c�ÓAa?kbÓ?aql�d�Ó>_�Ñnc�Ó?ÑZÎ�ÏÍç�ÏcG^�ÉZkbËmdfkbî�êÙÉ

�
a�aAÖyÓ?dÐ^�É@^�d�ÑZk©z

= 

ûÿý�Ø�ä>æ s xZ�n�ju>ò gZgYó�gn�yæ�o?{n{nx�zÃ ~n~BÄ � z � z � `mcG^�ÉYÕâc�c�ÑZk©æ � z � z � îjÉY_�ËÈæ�ÉZkbË � z � zFéyaBËmÉY^Bz´é�a � a?kyÕâÑZÊÒËødfl�Îm_�Ñ � a?l�a?k�^qÑZÕ	É@Ömd�ÉYÊ�_�a?c�ÑZÊ�`y^�dfÑnk�dfk�xZË¢ê�d�Ëma @ a?Ê�Ël�dfÓA_�Ñnc�ÓAÑnÎ�Ï$`bc�dfkbîq^ñêFÑhÑZç

�
a?ÓA^�d

�
a	Êfa?kbc�aAc?zF×FØ�ÚBÛ@ÜCÝ�×UÞGßFæ s ~@gmo@~Zu>òfo?g��?óÆoB�Z�yæ:o?{n{j��z

ABA ¦



Ã ~Zx@Ä � zUõ:c�Éyæ�ôCzUõ�Ëma?Êfl}ÉZkmk©æ 7 z � _�É ) ^�èma?k�çm_�ÑZ^Bæ*\�z � l}ÉY_�dfînÊfdfÑmæ � z 	 a?Ó>èbÉ � dÿæ � z 
 ÉZ`bc�l}ÉYkbk«æFÉYkÆË¢Ì�zÙÌU_�a?l�a>_BzëxnË�úRc�Î÷a?ÓA^�_�ÉZÊÎm_�aAÓ?dfc�d�ÑZkùËmdfcG^�ÉYkbÓ?a�l�dfÓA_�ÑZc�Ó?ÑnÎ�Ï s c�ÎÈËml$u�ÑZÕ�Ó�èm_�Ñnl}É@^�dfk�kbÉZkbÑ�cG^�_�`bÓA^�`y_�a?c	ÉYÕÒ^�aA_	^�_�d�ÎmÊfaAúRÓ?ÑnÊfÑZ_�Ê�ÉZç÷aAÊ�dfkmîmòqÉ�cG^�`ÆË�Ï¯ÑZÕF^�èmahç÷ÓA__�a?îZd�ÑZkpÑnk�Ó>èy_�Ñnl�Ñnc�ÑZl�a	~n~�ÉZkÆË$^�èba�ÎmèbdfÊ�ÉnËmaAÊ�Îmèbd�ÉqÓ�èm_�ÑZl�Ñnc�Ñnl�aZz
�
Ü
�
à1ÛAØ�ÚZå>Û�Ú>ã

#
æ s o?�n{ju>òfoZoB�@óboBxZ�yæ�~ZiZiniyzÃ ~YgYÄ � z � z 7 ÉYÓ?ÑncG^�aZæ ; z � dfÓ�èÆÉYÊ�a>^Bæ�Ç*zZô�dfkbÉZ`ÆËÈæ � zZéÈzZÌ*èbaAl�dÒÉ�æ � zYôCz � Êfd � dfcG^�ÉY^�ÑZc?æ�ÉYkÆË�éÈz � aAd�c�c?z � Êf^�_�ÉYèbdfînèyú1_�a?c�ÑnÊf`m^�dfÑZkqlq`mÊÐ^�d�ÓAÑnÊfÑZ_Ó?ÑZÊ�Ñ�Ó?ÉZÊfdfeBÉY^�dfÑnk¯ÑZÕCc�d�kmînÊfa

�
`mÑZ_�a?c�Ó?aAk�^�Îy_�Ñnç÷a?c?z*×FØ�ÚBÛ@Ü

= 

û
�
Ü
�
Û


��ÜCÝ÷ÛAàRÜ

C
Ý
�
æ s {n�nu>ò {Zgn�yo>ó�{Zgn�n�yæC~ZiZini�zÃ ~n�BÄ 
 z � ÑY_�k � a>^�è©æ � z:é 6ÉY^�e?ÊfaA_Bæ 	 z�õ:dfÊfc?æ*ÉYkÆËùÌ�z:ÌU_�a?l�aA_Bz 
 d�îZèíÎm_�aAÓ?dfc�d�ÑZkøËmdfcG^�ÉZkmÓ?a}l�aBÉZc�`y_�a?l�a?k�^�c�ÉZkÆË � ÑnÊf`bl�a>úñÓAÑnkbc�a>_ � dfkmîc�a?îZl�a?k�^�ÉY^�dfÑnkùÑYÕ�ÑZç

�
a?ÓA^�c�kbaBÉ@_hÉYkÆËíç÷a?ÊfÑBê,^�èma}_�aAc�ÑnÊf`m^�dfÑnködfkí^�èm_�aAaAúñËmdfl�a?kbc�dfÑZkÆÉZÊUÓ?ÑnkyÕâÑ�ÓBÉYÊ

�
`mÑZ_�a?c�Ó?aAkbÓ?a$l�dfÓA_�Ñnc�Ó?ÑZÎ�Ï�z

�
Ü

�
à1ÛAØGÚZå>Û�Ú>ã

#
æ s oB�Z{ju>òfono?�@óboBxn��æ:oB{n{Z�yzÃ ~Z�@Ä � z � z � ÉZk D d � aAk©æ � z �E6ÑZèbÊfaA_Bæ � z"éyÓ�èbl�d�Ë�^Bæ � z ��6`mÊ�ÊfaA_Bæ�ÉZkbË � z � z � _�É ) a?kmèbÑ F z�xYúñËmdfl�a?kmc�dfÑnkÆÉYÊ�c�`bÎ÷a>_�úR_�aAc�ÑnÊf`m^�dfÑnkëç�Ïc�Î÷a?ÓA^�_�ÉYÊfÊfÏ�c�a?Êfa?ÓA^�d

�
a	dfl}ÉZîZdfkbîmz

� ?
ä>þ�à1Û


��
×
? #
å�à1ÛAå

-
ä>ûÿûñä>Ø�å�æ s ~Z{n~nu>òfoB�Zx@óÆo?�j��æ�o?{n{Z�yzÃ ~n�BÄ � zjéyÓ�èbl�d�Ëy^Bæ � zj\4ÉZînÑY_�k�Ï�æjÉYkÆË�é÷z � z 
 a?ÊfÊ1zÈéy`bçy_�a?c�ÑnÊf`y^�d�ÑZk�ÉYÖyd�ÉZÊml�aBÉZc�`y_�a?l�a?k�^�c�dfkqÕÿÉ@_�ú @ a?Ê�Ë � `bÑZ_�aAc�Ó?a?kbÓAaÙl�d�Ó>_�Ñnc�Ó?ÑZÎ�Ï�ê�dÐ^�èÎm_�aAÓ?dfc�d�ÑZkpÑZÕÙo�kÆÉZkmÑnl�aA^�a>_Bz

2
ä
/
Ü�Ý÷ÛAà1Ü©Þ�ámå�ûÿØ>ý�þ}Üfæ s ��o@u>ò ~n�@g�~Bó�~n�@g���æC~ZiZini�zÃ ~Z�@Ä � z � ÉY_�dfÑZ^�^Bæ 	 z � z�Ì*Êfa?îZîmæ � z � z � _�kÆË�^�ú � Ñ � dfk«æCÉYkÆË � z � z � Ñ � dfk©z � dfl�aAú1_�a?c�ÑZÊ � aBË�dfl}ÉZîZd�kmîpl�dfÓA_�Ñnc�ÓAÑnÎ�Ï�ÎmèbÑZc�ÎbèbÑY_�a?c�Ó?a?kmÓ?aÉZkbË�Ëya?Ê�ÉBÏjaBË

�
`bÑZ_�aAc�Ó?a?kbÓAaEd�l}ÉYîndfkbîyz

�
à1Ú>ã
? #
åAÜ
�
Ü�æ s �Ziju>òfoBxn�Yg@óÆoBxZ�j��æ�o?{n{�onzÃ ~Z{@Ä � z 	 z 7 É ) ÑBê�dfÓ?enæ 
 zCéye?l}ÉYÓ?e?dfkbkmc ) dÿæ�æCÉYkÆË � z�\�Ñ@êFÉZÓ?e>Ï ) z}ÇCÊf`mÑZ_�a?c�Ó?aAkbÓ?a�ÊfdÐÕâaA^�dfl�a�dfl}ÉZîZdfkbîmz�×FØ�ÚBÛ@Ü = 
 û � Ü � Û 
 �jÜFÝÆÛAàRÜ C å 
 æs �n{nu>òfo@~n��o>óbo@~n�Z��æ:oB{Z{j~�zÃ xni@Ä � zjéyÓ�èbÑ�aAkbÊfanæ � z � Ê�ÉY^�enæyÉYkÆËhé÷z � z 
 a?ÊfÊ1zÆÇbÑn`y_�úñËmdfl�a?kbc�dfÑZkÆÉZÊylq`mÊÐ^�d�ÎmèbÑY^�Ñnkql�dfÓA_�ÑZc�Ó?ÑnÎ�Ï�ê�dÐ^�èq^�dfl�aÙÓ?ÑZ_�_�a?Ê�É@^�aBËhc�dfkbînÊfaAúRÎmèbÑZ^�ÑZkÓ?ÑZ`bk�^�dfkbîmz

�
ãjã
�
Ü
�
ãbûñÜ�æ s xZ{ju>ò �nxZin�Bó��nx�onoZæC~YiniZiyzÃ xyo>Ä}õÙz � aA^�e?dfîÍÉZkbË � ò � ò � _�ÉZ`y^�l}ÉZkmk©z�\4aBÉ@_�ú @ a?Ê�Ë�ÑZÎm^�dfÓ?c?ò � dfÓA_�ÑZc�Ó?ÑnÎ�Ï�æ�c�Î÷a?Ó>^�_�Ñnc�Ó?ÑZÎ�Ï�ÉYkÆË�c�`y_�ÕÿÉYÓ?a�l�Ñ�Ëmd @ Ó?ÉY^�dfÑnk�ç÷aAÏ�ÑnkbËÍ^�èmaËmd

F
_�ÉYÓA^�dfÑnkpÊfdfl�dÐ^BzÙÝ÷ÛAàRä>áÆÛ>ä>æ s ~n�Z�nu>òfoB�Z{@óÆo?{j��æ�o?{n{n~�zÃ xj~BÄ � z � ÑZ_�kÔÉYkÆË�õ�z êFÑZÊÐÕ z�×FØ�àâá÷ÛAà ã � ä�Ú �E� ãÆûÿàÿÛAå�zUôCaA_�înÉZl�ÑZk�Îm_�aAc�c?æ�oB{Z�ni�zÃ xnx@Ä 
 z � ÑZ_�k � aA^�è«æ � zmé 6ÉY^�e?ÊfaA_BæÈæ � z 1 dfk ) æ 	 zyõ�dfÊfc?æÆÉYkÆË$Ì�zbÌU_�a?l�aA_Bz � Ñ�Ëma?ÊÈçbÉZc�aBË}c�a?înl�aAk�^�É@^�dfÑnk$ÑZÕ©ÑZÕCçmdfÑnÊfÑnîZd�Ó?ÉZÊ�cG^�_�`mÓA^�`m_�aAcFdfk^�èm_�aAaAúñËmdfl�a?kbc�dfÑZkÆÉZÊÈÓ?ÑZkmÕ Ñ�ÓBÉZÊCl�dfÓA_�ÑZc�Ó?ÑnÎmdfÓEd�l}ÉYîna?c�`mc�d�kmî�É�Õ Ñn`m_�úñËyd�l�aAkbc�dfÑnkbÉZÊ©ÉZÎbÎy_�ÑjÉYÓ>è«z

�
ä
�G� >
àâå�à1ÚZámæ s gju>ò ~ZinxBóy~YiZgmæ�o?{n{n��zÃ xZgYÄ 
 znç÷ÑZ_�k � aA^�è«zÈ×FØ�ä�ÛAàâå�à1ÚZáH�Zàâå�û 
 á÷Û�ä�þ�à1ÛAØ�ÚZå>Û�Ú>ã #9
 áI��þ�Ú,��ä � ü 
 åAä���åAä + þ}ä>ámû 
 ûÿà1ÚZá � ÚZØ�û ? ä 
 á 
�� # å�àâå�Ú � û ? ä � ý�á÷ÛAûÿà1ÚYá 
�� ûRÚ�ãyÚ � Ú +�#Ú

�
û
?
ä�Û>ä

�G�
ábýmÛ

�
ä>ý�å�zUô�è

�
^�èba?c�dfc?æ

	
`mÎ÷aA_�^�Ñ�ÌFÉ@_�ÑnÊ�É

�
kmd
�
aA_�c�dÐ^ Ï$ÑZÕ



a?d�Ëma?Êfç÷aA_�îyæ�o?{n{n��z

Ã xj�BÄ � z � _�ÉnËmÊÿæ � z 
 ÉY`bc�l}ÉYkbk©æ@Å�zBõ:èba?l}ÉYkbk«æ � z � Ñnl�dÐ^�ÑBê�c ) dÿæYÉZkÆË�Ì�zYÌU_�aAl�aA_Bz � ^�dfÊÐ^�dfkbî�Ëma � dfÓ?a:ÕâÑZ_CxnËEl�dfÓA_�Ñnc�ÓAÑnÎ�ÏÈò�ÉYÎbÎmÊ�dfÓBÉ@^�dfÑnk^�Ñhdfk�c�dÐ^�`pdfl}ÉYîndfkbîhÑYÕ:dfk�^�a>_�ÎbèÆÉYc�a�Ó?a?ÊfÊ©ky`mÓ?Êfa?dÿz
�
Ü
�
à1ÛAØGÚZå>Û�Ú>ã

#
æCo s o?�n�ju>ò gj�Bóy�Z��æ�o?{n{j~�z

ABAJA



Ã xn�@Ä � z � _�ÉnËyÊÿæ � z 	 dfk ) anæ � z©õ�c�É�æ:ôCz©õUËya?Êfl}ÉZkbk«æ 
 z � _�dfa?îZaA_Bæ � z�é�Ó>èmkba?d�Ëma>_Bæ � z 
 ÉY`bc�l}ÉYkbk©æ�ÉZkbËíÌ�zCÌU_�a?l�aA_Bz$Ì*ÑZl�ÎÆÉ@_�ÉY^�d � acG^�`ÆË�ÏøÑZÕE^�èm_�aAaAúñËmdfl�a?kbc�dfÑZkÆÉZÊ�ÊfÑ�ÓBÉZÊfdfeBÉY^�dfÑZktÉYÓ?Ó?`m_�ÉYÓAÏ�dfk�ÓAÑnk
�
a?k�^�dfÑnkbÉZÊ4ÓAÑnkmÕ Ñ�ÓBÉZÊ4ÊÒÉYc�aA_pc�Ó?ÉZkbkmdfkbîöÉZkbË�ÉYÖyd�ÉZÊ"^�Ñnl�ÑZîZ_�ÉZÎmèbdfÓ

�
`mÑZ_�a?c�ÓAa?kbÓ?aEÊfdfînè�^"l�dfÓA_�Ñnc�ÓAÑnÎ�Ï�zU×ÙØGÚBÛ@Ü�Ý�×*ÞGßFæ s ~Z{n~Z�ju>ò ~Yiyo>ó�~ZiZ�yæ�oB{n{Z�yzÃ xj�BÄ � z � _�ÉZËmÊÿæ � z 
 ÉY`bc�l}ÉYkbk©æ � z*é�Ó>èmkba?d�Ëma>_Bæ � z 	 dfk ) anæ*ÉZkbËìÌ�z*ÌU_�a?l�a>_Bz � � a>_�c�ÉY^�dfÊfa¯~ K ^�dfÊf^�dfkmîíËma � dfÓ?a$ÕâÑY_ � `bÑY_�a?c�Ó?a?kmÓ?al�dfÓA_�Ñnc�ÓAÑnÎ÷anz

�
Ü
�
à1ÛAØGÚZå>Û�Ú�ã

#
æ÷x s o@�Y�ju>ò ~�oZo>ó�~n~�oZæ:oB{n{YgmzÃ xn�@Ä � _Bz � z � _�`bÓ�èba?eZæ � z � ÑZ_�Ñnkmkbanæ*ôCz � dfk©æ*é÷z � a?dfc�c?æUÉZkbË � ò ôÙò � Êfd � dfc�É@^�Ñnc?zíéya?l�dfÓ?ÑZkÆËm`mÓA^�ÑZ_�kÆÉYkbÑ�ÓA_�ÏycG^�ÉYÊ�cqÉZc � `bÑY_�a?c�Ó?a?k�^çbdfÑZÊ�ÑZîndfÓBÉYÊCÊ�ÉZç÷a?Êfc?z"Ý÷ÛAàRä>áÆÛ>ä>æ÷�ZxZ�j� s ~Y�yoBu>ò ~Yiyo?x@óy~Yiyo?�yæ*o?{n{Z�yzÃ xn{@Ä � zbÌFÉY_�ÊfÊfc�Ñnk¯ÉZkbË�\�z � c�Êf`bkÆËÈzUÌ*ÑnkyÕâÑ�ÓBÉYÊCdfl}ÉZîndfkmîqÕâÑY_4x@úñËpËmdfîndÐ^�ÉYÊ©l�dfÓA_�ÑZc�Ó?ÑnÎ�Ï�z � ãjã � àRä�� � ãÆûÿà1ÛAå�æ s ~Z�ju>ò xn~Zxj~?ó�xn~Zxn��æUo?{n�n��zÃ gji@Ä 	 z Ì*èml�a?Êfd ) ÉYkÆË 
 z 1 Ëya?kba ) z:ô�É@_�_�ÉZÊfa?ÊÐúRl�Ñ�ËmaEÓ?ÑZkmÕ Ñ�ÓBÉZÊCl�dfÓA_�ÑZc�Ó?ÑnÎ�Ï�zU×FØ�ÚBÛ@ÜCÝ�×UÞGßÙæ s xn�Z�n�nu>òfoBiyo�óÆo?in{yæ�oB{Z{n{�zÃ gmo>Ä$Ì�z©ÌU_�a?l�aA_�ÉZkbË � z�ÌU_�a?l�a>_Bz	Ì*Ñnkmc�d�ËmaA_�É@^�d�ÑZk�ÑZk�É}Ê�ÉZc�aA_	c�ÓBÉYkbkmd�kmî}l�d�Ó>_�Ñnc�Ó?ÑZÎ÷aqê�dÐ^�è¯èmdfînèÍ_�a?c�ÑnÊf`m^�dfÑZk�ÉYkÆË¯Ëma?Îy^�èÔÑZÕ @ a?Ê�Ë«z

�
à1ÛAØGÚZå>Û�Ú>ã«Ü

�
ÛAû


æ s �yo@u>ò x�o>ó�gZgmæ�o?{j�Z��zÃ g�~BÄ}ôCz�õ�Ëma?Êfl}ÉZkmk©æ � z�õ:c�Éyæ 
 z � ÑZ_�k � aA^�è«æ 	 z 
 a?dfk�^�e?l}ÉYkbk©ænÉZkbË$Ì�zyÌU_�a?l�aA_Bz�Ì*ÑZ_�_�aAÊÒÉ@^�dfÑnk$ÑZÕ©Ó>èy_�Ñnl}ÉY^�dfÓ�c�èbdÐÕÒ^�cÙÉZkbËqÕâÑ�ÓBÉYÊ©Ëya?Îm^�èdfk�c�Î÷a?Ó>^�_�ÉZÊ�Îy_�a?Ó?dfc�dfÑnkÍËyd�cG^�ÉYkbÓ?aEl�dfÓA_�ÑZc�Ó?ÑnÎ�Ï$l�aBÉYc�`m_�aBË$ç�Ï$l�dfÓA_�ÑqÉYÖyd�ÉZÊ©^�ÑZl�ÑnîY_�ÉZÎbè�Ï�z�×FØ�ÚBÛ@ÜCÝ�×UÞGßFæ s xn�Z�n�nu>ò �n{@ó�{j��æ�oB{n{Z{yzÃ gjx@Ä � z«õ:kÆËmaZæ 
 z � _�aA`baA_Bæ©ÉZkbË 	 z � Ñ�a?c�a?Ó ) anz � l�Îy_�Ñ � a?l�a?k�^�dfk¯ÉYÖyd�ÉZÊC_�a?c�ÑZÊ�`y^�dfÑnk�ç�Ï�d�k�^�aA_�Õ aA_�a?kmÓ?aqÓ?ÑZkmÕ Ñ�ÓBÉZÊ�l�dfÓA_�Ñnc�Ó?ÑZÎ�Ï�z	× ? # å

�
ä��
�
à1Ú
�
æÈo s xn�nu>ò ~Z��o>ó�~n��oZæ:oB{n{n~�zÃ gngYÄ � z � z � `bcG^�ÉYÕ c�c�Ñnk«æ � z � z � înÉY_�Ë«æmÉYkÆË � z � zbéyaBËmÉY^Bz�xZË}ê�d�Ëya @ a?Ê�Ë$l�d�Ó>_�Ñnc�Ó?ÑZÎ�Ï�ê�dÐ^�è$^ êFÑ�Ñnç � aAÓA^�d � a�Êfa?kbc�aAc?ò*õ�ÖyÎ÷aA_�dfl�a?k�^�ÉZÊ

�
aA_�d
@
ÓBÉY^�dfÑnk�ÑZÕ�dfl�Îm_�Ñ

�
a?Ë�É@Ömd�ÉYÊ©_�a?c�ÑZÊ�`y^�dfÑnk©z*×FØ�ÚBÛ�Ý�×*ÞGßFæ s ~Z�j�Z�nu>ò �j~?ó��Z�yæ�oB{Z{n��zÃ g��BÄ 	 z 
 a?dfk�^�e?l}ÉYkbk©æ 
 z � a?`bkmÓ>è«æFÉYkÆËøÌ�z ÌU_�a?l�aA_Bz 
 d�îZèmúRÎm_�aAÓ?dfc�d�ÑZkìËydfcG^�ÉZkbÓAa�l�aBÉYc�`m_�a?l�a?k�^�c�dfk¢a?Îmd � `bÑY_�a?c�Ó?a?k�^�l�dfÓA_�ÑZc�Ó?ÑnÎ�Ïc�dflq`mÊÒÉ@^�dfÑnkpÉYkÆË�a>ÖmÎ÷a>_�d�l�aAk�^Bz

�
ä
�0� >
àâå�à1ÚYábæÆ~ s g�u>ò ~Z�n~Bó�~n�Yxyæ:oB{Z{j��zÃ gj�@Ä 	 z 
 a?dfk�^�e?l}ÉYkbk�ÉYkÆË$Ì�z ÌU_�a?l�aA_Bz 	 a?ÓAÑnkbcG^�_�`mÓA^�dfÑnk}ÑZÕ�ÉYÖyd�ÉZÊÆ^�ÑZl�ÑnîY_�ÉZÎbèmdfÓ�èmd�îZè�_�a?c�ÑnÊf`m^�dfÑZkpËbÉ@^�É�Õ _�Ñnl�Ó?ÑnkyÕâÑ�ÓBÉYÊ � `bÑY_�a?c�Ó?a?kmÓ?al�dfÓA_�Ñnc�ÓAÑnÎ�ÏÈò � l�aA^�èmÑ�Ë$ÕâÑY_"d�l�Îy_�Ñ � dfkmîhxnË @ c�è�dfl}ÉYîna?c?z � á 
�� # ûÿà1Û 
�� � ä �0� ý �L
 Ø"× 
 û ? Ú � Ú +�#'
 Û�Û�äñãÆûñä��ZæCo?{n{Z{yzÃ g��BÄ � z � z ô�z � ÉZk � a?l�Î÷a?k«æ 7 z � z � ÉZkÍÅ4ÊfdfaA^Bæ�ÉZkÆËÍôCz � z«ÅUa>_ � a?aA_Bz �NM `ÆÉYk�^�dÐ^�É@^�d � a�Ó?ÑZl�ÎÆÉ@_�ÉZc�dfÑnk�ÑZÕFdfl}ÉYîna�_�aAcG^�ÑZ_�ÉY^�dfÑZk�l�aA^�èmÑ�ËmcÕâÑY_"Ó?ÑnkyÕâÑ�ÓBÉYÊCl�dfÓA_�Ñnc�Ó?ÑZÎ�Ï�z

�
ÚZý�Ø>á


��
Ú
�O�
àÿÛAØ�ÚZå>Û�Ú>ã

#
æÈx s o?�j�Zu>ò xn�Yg@ó�xn�n��æ:oB{Z{j��zÃ gj�@Ä}õÙz � z � z � ÉZkbËmaA_�c?æ�Ç*z � zÈÅ�aA_�ç÷a?a ) æ«ÉZkbË � z � z � ^�a?k©z � aBÉZc�`y_�a?l�a?k�^�ÑYÕFÓ?ÑYúñÊfÑ�ÓBÉYÊfd�e?ÉY^�dfÑnkíÑYÕFÑZç � a?ÓA^�cEdfk¯Ëm`ÆÉYÊÐúñÓAÑnÊfÑn`y_EÓ?ÑnkyÕâÑ�ÓBÉYÊdfl}ÉZîZa?c?z

�
ÚZý�Ø>á


��
Ú
�O�
àÿÛAØ�ÚZå>Û�Ú>ã

#
æÈx s o?�n{nu>ò xn�n�?ó�xn�n~�æ:oB{Z{nx�zÃ gj{@Ä}õÙz � z � z � ÉYkÆËyaA_�c?æ 	 z 
 Ñ�a?ç÷anæ � z÷é�^�_�ÉZÓ ) a?anæ � z � zmÅUÑZc�c�a?Î÷Ñ�a?ÊÿæÈÉZkbË � z � z � ^�a?k©z 7 ÉY_�îna>_4Ó?ÑZk�^�Ñn`m_"c�a?îZl�a?k�^�ÉY^�dfÑnk«ò � ^�Ñ�ÑnÊ�Õ ÑZ_^�èba4Ê�Ñ�Ó?ÉZÊfdfeBÉY^�dfÑnkÍÑYÕ�^�èba�c�Î÷ÑY^�c"dfkpÓAÑnkmÕ Ñ�ÓBÉZÊ�d�l}ÉYîna?c?z

� #
ûRÚZþ}ä>ûÿØ

#
æ s ~Zxnu>òfo@�Bó�~�oZæ�oB{n{Z�yzÃ �Zi@Ä � z�ô�ÉY^ êFÉY_�ËyèÆÉZk«z:é�`bçbÎmdÐÖmaAÊÆÎ÷Ñnc�dÐ^�dfÑnk�l�aBÉZc�`y_�a?l�a?k�^�cU`mc�dfkbî}oBË«æb~YË�ÉYkÆË}xnË}Ó?a?k�^�_�Ñnd�Ë$ÉZÊfînÑY_�dÐ^�èbl,ê�dÐ^�è�aAl�ÎbèÆÉYc�dfc*Ñnk�ÉZÎmÎbÊfdfÓBÉYú^�dfÑnkpdfk�Ó?ÑnkyÕâÑ�ÓBÉYÊCl�dfÓA_�Ñnc�Ó?ÑZÎ�Ï�z

�
ÚZý�Ø>á


��
Ú
�O�
àÿÛAØ�ÚZå>Û�Ú>ã

#
æÈx s o?�n�nu>ò ~@gj�Bóy~n�Z��æ:oB{Z{j��z
ABAQP



Ã ��o>Ä}õÙz 
 z � zFé�^�a?Êfe?aA_Bz�Ì*Ñnk�^�_�ÉZcG^Bæ*_�a?c�ÑnÊf`m^�dfÑZk©æÙÎmdfÖya?Ê�É@^�d�ÑZk©æ�Ë�ÏykÆÉZl�dfÓ}_�ÉZkmînaÔÉYkÆËöc�d�îZkÆÉYÊfú1^�ÑYúñkmÑndfc�ap_�ÉY^�dfÑyòpÕâ`mkÆËbÉYl�a?k�^�ÉZÊÙÊfdfl�dÐ^h^�Ñ_�a?c�ÑZÊ�`y^�dfÑnkpdfk
�
`bÑZ_�aAc�Ó?a?kbÓAaEl�d�Ó>_�Ñnc�Ó?ÑZÎ�Ï�z

�
ÚYýyØ�á


��
Ú
�O�
à1ÛAØGÚZå>Û�Ú>ã

#
æ s oB�Z{ju>òfo@�?óy~Ygyæ�oB{Z{n�yzÃ �n~BÄ � z � d�Êfc�ÑZk©æ 	 z � `mc ) ÉYdf^�dfc?æyÉYkÆË � z � z � z�\4a?dfÊÿz � kmaAê�ÉYÎbÎy_�ÑjÉZÓ�èh^�Ñ�^�èm_�aAa�Ëmdfl�a?kbc�dfÑZkÆÉZÊmdfl}ÉZîndfkmî�dfk�l�dfÓA_�ÑZc�Ó?ÑnÎ�Ï�z � ä �G� > àâå�à1ÚZábæ~ s gju>ò ~ZxyoZæCoB{Z{j��zÃ �Zx@Ä � z � dfÊ�c�ÑZk©æ 	 z � `mc ) ÉYdf^�dfc?æ � z � z � zm\4a?dfÊÿæÆÉYkÆË � z � ÑZe?`bç÷a?Ó ) z � k�ÉZÎ÷aA_�^�`y_�aEÓ?ÑZ_�_�aAÊÒÉ@^�dfÑnkÍÉZÎmÎm_�ÑnÉZÓ�è�^�ÑqÓ?ÑZkmÕ Ñ�ÓBÉZÊCl�dfÓA_�ÑZc�Ó?ÑnÎ�Ï�zãÆØGÚBÛ@Ü�Ý�×*ÞGßFæ s ~Y{n��o@u>ò ~�o�óy~Zx�æ�oB{Z{j��zÃ �YgYÄ � zbÌ*èÆÉYÎbl}ÉYk©z	ðÈä 
 Û ? # ÚYýyØ�åAä � � > àâå�ý 
�� �SR.R à á TBU � 
�# å�z*é � � é$Îm`bçbÊfdfc�èbdfkmîmæ«oB{n{Z�yzÃ �n�BÄ � z � _�`bîZÊfd�kmc ) d1æ÷éÈz � dfkbîZÑmæbÉZkbË � z éyèbaAÎbèba>_�Ë«zUÞ�ámå�àV��ä > àâå�ý 
�� �SR.RXW Ü Y z � dfÓA_�Ñnc�ÑYÕ ^�ô:_�a?c�c 	 aBËml�ÑZkÆË«æ÷o?{n{Z�yzÃ �Z�@Ä � zÈô�ÉYÊfÊ�l}ÉYkbk«z�×ÙØGÚ + Ø 
 þ�þqàâá + � ÚYûÿå Z ÝZãÆà[��ä>Ø�å 
 áI�}Þ�ámûñä �0� à + ä>ábû � + ä>ábûÿåqà á � à1ÛAØGÚZå>Ú � û > àâå�ý 
�� �SR�R z � dfÓA_�Ñnc�ÑYÕ ^�ô�_�a?c�c 	 a?Ëyúl�ÑnkbË«æ÷o?{n{n{�z

Ã �n�BÄ 	 z 
 a?dfk�^�e?l}ÉYkbk©z 2 ä>åAÚ � ýyûÿàÿÚZá¯ßFá ? 
 áÆÛ�ä>þ}ä>ábû4Ú �\� à1Ú � Ú + à1Û 
�� - à + ? û � à1ÛAØGÚZå>Û�Ú>ãÆà1Û * 
 û 
 z�ô�è � ^�èma?c�dfc?æ 	 `mÎ÷aA_�^�Ñ�ÌFÉY_�ÑnÊ�É � kbdÐú
�
aA_�c�dÐ^ñÏ�ÑYÕ



aAdÒËya?Êfç÷aA_�îmæ©oB{Z{n{yz

Ã �Z�@Ä � z � z � ÉYÓ ) c�Ñnk«æ�Ç*z � z � ç÷ÑZ_�_�Éyæjõ�z � z � z � ÉZkbËmaA_�c?æ�ÉZkÆËqô�z 	 z�Ì*Ñ�Ñ ) z÷\4`mlqç÷aA_�c:ÉYkÆËqÑY_�îjÉZkmdfeBÉY^�dfÑnk}ÑYÕ÷_�kÆÉ�Î÷ÑnÊÐÏyl�aA_�ÉYc�a?c?æjkbÉZc�Ó?a?k�^^�_�ÉZkmc�ÓA_�dfÎm^�c"ÉZkbË$^�_�ÉYkbc�ÓA_�dfÎm^�dfÑZkÔ`bkbdÐ^�cÙdfkpèma?Ê�Éqk�`bÓ?Êfa?dÿz
�
Ú
� �
à1Ú
� �
ä
�0�
æ s {nu>ò�oB�n~Yx@óÆoB�ZxZ�yæ:oB{Z{n�yzÃ �Z{@Ä}Ç*z � z � ç÷ÑY_�_�Éyæ � z«ôCÑnl�ç÷Ñmæ � z � z � ÉYÓ ) c�Ñnk«æCÉYkÆË�ô�z 	 z©Ì*Ñ�Ñ ) z � ÓA^�d � a�_�kbÉ�Î÷ÑZÊfÏyl�aA_�ÉYc�a?cEÉ@_�a�Ê�Ñ�Ó?ÉZÊfdfe?aBË�ê�dÐ^�èbdfk�Ëmdfc�ÓA_�aA^�aq^�_�ÉYkmúc�ÓA_�dfÎm^�dfÑZk�ÕÿÉYÓA^�ÑZ_�dfa?c�d�k�è�`bl}ÉZk$k�`bÓ?Êfa?dÿz

�
Ü
�
ä
�0�
Ý÷ÛAàâæ s oBiZ{ju>òfo?gj~n�Bóbo?gnxn�yæ:o?{n{n��zÃ �ni@Ä}ôCz 	 zbÌ*Ñ�Ñ ) z � èbaEÑY_�îjÉZkmdfeBÉY^�dfÑnkÔÑYÕ�_�a?ÎbÊfdfÓBÉ@^�d�ÑZkÍÉZkbË$^�_�ÉZkmc�ÓA_�dfÎm^�dfÑnk«z�Ý÷ÛAàRä>áÆÛ>ä>æ s ~Z�Yg�u>òfo@�Y{ni@óbo@�Y{j��æ�oB{Z{n{�zÃ �yo>Ä � zUôCÑZlqç÷Ñmæ � z � z � ÉYÓ ) c�Ñnk«æ"Ç*z � z � ç÷ÑZ_�_�É�æ � z 
 ÑnÊfÊfdfkbc�èba?ÉnË«æ 
 z � d�l�`m_�É�æ � z*éy`mîjÉ?Ï�É�æ�ÉZkbËìôCz 	 z*Ì*Ñ�Ñ ) z � _�ÉYkbc�ÓA_�dfÎy^�d�ÑZkÕÿÉYÓA^�ÑZ_�dfa?c?z

�
kpßÙý�Ø�ä>þ

U]T �
Ø�á÷ÚYæ

�
ÑZÊ�`ml�a � æbÎÆÉYîna?c�gj��o>ójgj�Zgyæ©~ZiZiniyzÃ �j~BÄ � zbôCÑnl�ç÷ÑmæÆô�zÆÌ*`baAÊ�ÊfÑyæ � z÷é�Ó>è�`mÊ1æ � ÑZkbîZú � Ñ ) < Ñ�Ñnk©æ 	 z � z 	 Ñ�a?ËmaA_BæÆô�z 	 zÈÌ*Ñ�Ñ ) æ÷ÉZkÆËpéÈz � `m_�Îbè�Ï�z 	 aAîndfÑnkbÉZÊCÉYkÆË�^�a?l�Î÷ÑY_�ÉZÊc�Î÷a?Ó?d�ÉYÊ�dfeBÉ@^�dfÑnk�dfkh^�èma"k�`mÓ?Êfa?`bc?ò:É�^�_�ÉYkbc�ÓA_�dfÎm^�dfÑZkÆÉZÊfÊÐÏ�úñÉZÓA^�d

�
a�ky`mÓ?ÊfaBÉY_*ËmÑZl}ÉZdfkh_�dfÓ>è}dfk�Îm^�Õñæ�Ñ�ÓA^Bo�ÉZkbË}Îmd

)
ÉEÉYk�^�dfîZa?kbc*ÉZc�c�Ñ�Ó?d�ÉY^�aAcê�dÐ^�èpc�Î÷a?Ó?d

@
ÓEÓ>èy_�Ñnl�Ñnc�ÑZl�a?cÙaBÉ@_�ÊfÏ�dfk�^�èba4Ó?a?ÊfÊ©Ó>ÏmÓAÊ�aZz�ð

?
ä4ß
�H�\� �

ÚZý�Ø>á

��
æ s oB�nu>òfo@�Y�n�BóÆo@�Z�Z��æ�o?{n{Z�yzÃ �nx@Ä � zÆôCÑnl�ç÷Ñmæ � z 
 ÑnÊfÊfdfkbc�èmaBÉnËÈæ«ÉZkÆËÔôCz 	 zÈÌ*Ñ�Ñ ) z � _�d�ËmîZdfkbî�^�èbaE_�a?c�ÑZÊ�`y^�dfÑnk¯îjÉZÎ«ò � l}ÉYîndfkbîh^�èma	c�ÉZl�aE^�_�ÉZkmc�ÓA_�dfÎm^�dfÑnkpÕâÉZÓA^�ÑY_�d�aAcdfk�ÓA_�ÏjÑnc�a?ÓA^�dfÑZkbc"ç�Ï$Êfdfînè�^�ÉZkbË�a?Êfa?ÓA^�_�ÑZkpl�dfÓA_�Ñnc�ÓAÑnÎ�Ï�z�Ü

8
àâå�ûRÚBÛ

?
ä>þ}Ü

� #
ûRÚBÛ
?
ä>þ}Ü�æbg s g��Zu>ò g���o�ó�gn�niyæ:o?{n{n{�zÃ �ZgYÄ � z � ÊfÑnç÷a?Êÿz � a?kbaEînÉY^�dfkbîyò*É�è�ÏyÎ÷ÑY^�èba?c�dfc?zU×FØ�ÚBÛ@Ü = 
 û � Ü � Û 
 �jÜCÝÆÛAàRÜ C å 
 Üfæ s �n~nu>ò �j�Z~n�Bó��j�Yxniyæ�oB{Z�j��zÃ �j�BÄ � z � z÷Çy_�Ñnèbk«æ 
 z Ç*z � kbÉZÎmÎ©æmÉZkbË � zÆé�^�aAl�l�aA_Bz � _�`maEÑnÎy^�d�Ó?ÉZÊÈ_�a?c�ÑnÊf`m^�dfÑZkÔç÷aAÏ�ÑnkbË$^�èma4_�É?ÏmÊfa?dfîZè�^"Êfdfl�dÐ^"ÉZÓ�èbdfa � aBË�ç�Ï}cG^�ÉYkÆËyd�kmîêÙÉ

�
a4d�ÊfÊf`bl�dfkbÉY^�dfÑnk«zF×FØ�ÚBÛ@Ü

= 

û
�
Ü
�
Û


��ÜCÝ÷ÛAàRÜ

C
Ý
�
Ü�æ s {j�nu>ò �Z~Zxj~?óy�Z~Zxn��æ�~ZiniZiyzÃ �n�@Ä � z � z©Çm_�Ñnèmk©æ 
 z Ç*z � kbÉZÎmÎ©æ«ÉZkbË � z©é�^�aAl�l�aA_Bz � èy_�a?aAúñËmdfl�a?kmc�dfÑnkÆÉYÊ�_�a?c�ÑZÊ�`y^�dfÑnk�aAkbèÆÉYkbÓ?aAl�a?k�^4dfk � `bÑY_�a?c�Ó?a?kmÓ?aql�dfÓA_�ÑZc�Ó?ÑnÎ�Ïç�Ï}èÆÉ@_�l�ÑnkbdfÓEaAÖyÓ?dÐ^�É@^�d�ÑZk©z

�
ãÆûñÜ
-
ä>ûÿûñÜfæ s ~Z�nu>ò �j~Z�Bó��Zxniyæ�~YiniyoZz

ABA�^



Ã �j�BÄ � z � z � Ê�ÉY_BæUé÷z � ÉZÓ?ÑZçbc?æ � z � ÏyçÆÉ�æ � z�õ:înkba>_Bæ�ÉZkÆËíéÈz � z 
 aAÊ�ÊÿzÍÇCÊf`mÑZ_�a?c�Ó?aAkbÓ?a$l�dfÓA_�Ñnc�Ó?ÑZÎ�Ï�ê�dÐ^�èöËmd F _�ÉYÓA^�dfÑnkí_�a?c�ÑZÊ�`y^�dfÑnkçÆÉ@_�_�dfaA_"çm_�Ñ
)
a?k�ç�Ï$cG^�dflq`bÊ�É@^�aBË�a?l�dfc�c�dfÑnk«zU×ÙØGÚBÛ@Ü

= 

û
�
Ü
�
Û


��ÜCÝ÷ÛAà1Ü

C
Ý
�
æ s �j�nu>ò �n~Zin�Bó��n~�oBi�æ�~ZiniZiyzÃ �n�@Ä$éÈz � z 
 a?ÊfÊ1æmé÷z 7 d�kbËma ) æ�ÉYkÆË�õÙz 
 z � z�é�^�a?Êfe?aA_Bz©õ�kmèÆÉYkbÓ?dfkbî�^�èma4É@ÖydÒÉYÊb_�a?c�ÑZÊ�`y^�dfÑnk}dfk}ÕâÉY_�ú @ aAÊÒË�Êfdfînè�^Ul�d�Ó>_�Ñnc�Ó?ÑZÎ�ÏÈòC^ñêFÑ	ÎbèmÑZ^�ÑZkgnÎmd©ÓAÑnkmÕ Ñ�ÓBÉZÊ

�
`mÑZ_�a?c�Ó?aAkbÓ?aEl�dfÓA_�ÑZc�Ó?ÑnÎ�Ï�z

�
ÚZý�Ø�á


��
Ú
�.�
Ú,��ä>Ø>á

�
ãbûÿà1ÛAå�æ s gmoBu>ò �j�n�?ó��Z�yonæ�o?{n{Ygmz

ABA�_



¶ �  �lg  ���

`]acb�dfehg�ikjlb�mneoa p
prqhsut'vwmndQb�ikxzy�sumnjBdQeo{�jBe}|�~��.e�|�eoyneo�omnjBx�y���akxzyn~h{�m�{ �

A�xGA�� ¡��:ve�G�Lt��'�eps�u¡ xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x 3
A�x�P oLtL¡Å�L��~�w�¡��������"�   z}|�� �Jp�vX�et���� | p���v:���:�����G��¥ z}|�� �
� �M| § xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x n

A�x�P}xGA z �u~�w����u�Xp���¡L���eps�u¡�������t}�á� z}|�� � | p��]ve�u�e�]����w xqxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x n
A�x�P}x�P ¯\vep�¡��]p��L��w��   z}|��¹| p��]ve�u�e�]�u�G� xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x Î
A�x�P}x ^ ��p��X�e��¡��]w+��w]�ew�ve~�p�¡����:p���¡£ps¡ z}|��9| p��]ve�u�e�]�u��� xOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ç

A�x ^ z}|�� � �M|·z p�~¨tL���V�eps�u¡�� x�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ö
A�x _ � ©�v��M�J�:w�vepsw)�¹�   �Xp�~¨tL���V�eps�u¡�� x�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x�A ¦
A�x^3N� p�~�p«�áp�¡��}p��X�e��¡��]wOvew1�:����t}�eps�u¡éw��V���st����:w)�é�G�]� �M| � z ¯I� | �Xp�~¨tL���V�eps�u¡�� xBxOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x�A,3

A�x^3}xGA ��w]�e��ps��w1�j��¡����s�}�:p��­�   �:����������ru�m�Lpsru�lvew1�:����t}�:p���¡j�}w]�ew�ve~�p�¡����:p���¡l����~�����vep�¡Lr{�}pSÄZw�vew�¡���~�p��]ve����e�]����p��1���³�X�}�X�:w1~�� xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x�A)ö
���H����� jBb�{�m�� � g � b � dQ��mnakxIb�m�e}ak{�b�ehe}y�{Hxza�g�x�yn�oe�dfm[b�����{�| � df��e�df� � g � ~Xq�sut'vwm[dQb�i�xzy�sum�jldfeo{�jJe�|�~ �z�

P}xGA�� ¡��:ve�G�Lt��'�eps�u¡ xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x�Pl_
P}x�P � ���Lw1~����:p�� �}|�� �
� �M| ���L¤Mw1�'�á�:ps�1w�w��V����t��V�eps�u¡�~��}�}w1� xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x�P�n
P}x ^ � �Lw � ��¡L� � p���w | w)���:tLv:w1~�w�¡�� � �sru��vep«�e�L~ x�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x�P�ç

P}x ^LxGA � p�¡Lw)��v � ��v:���:�:ps~����:p���¡����sru��vep«�e�L~ x�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ^�A
P}x ^Lx�P � ¡���¡��������:p������³w��}�Lv:w)�:�:p���¡é�   �e�LwO~��G�LtL�����:p���¡��]�u¡��:v����X�0� xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ^¡P

¢ qhsut,£¤vwt¥s�q�mn� ���J¦ x�ynikxIb�m�e}a �¡§ | � dfmn� � acb�{B¨ ¢ �
^LxGA�� ¡��:ve�G�Lt��'�eps�u¡ xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ^�3
^Lx�P ^ ÄZw1�]�e�"�   �:��wO�L�L���e��¡�¡L�up��:w���¡��:�Lw �}|�� �¨� �M| �e�G����� xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ^un
^Lx ^ � �up��:wO�Xp�~¨tL���V�eps�u¡�� xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ^uö

^Lx ^LxGA � �up��:wO�Xp�~¨t������:p���¡��O¥¨¾qZÀ¿u2 ^�n ¦¨¡�~�§ xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ^uö
ABA,3



^Lx ^Lx�P � �up��:w � p�~¨tL���V�eps�u¡��O¥8¾�ZÀ¿'2 _uç�ç ¡L~Ï§ xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x©_¡^
^Lx ^Lx ^ � �up��:w � p�~¨tL���V�eps�u¡��O¥8¾�ZÀ¿'2 3�n�ç ¡L~Ï§ xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x©_G3
^Lx ^Lx _ � �up��:w � p�~¨tL���V�eps�u¡��O¥8¾�ZÀ¿'2 nl_ Î ¡L~Ï§ xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x©_ Î

^Lx _ � �up��:w � ps~­tL���V�:p���¡Å�á�X��w1��p����ß���u�Xwä�+�� 	�Ñ2 ö�n ¦u¦ x�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x©_�ö
��ª«§ | � dfmn� � acb�xzy�e ����� jBb�{�m�� ���¡¦ xzynikxIb�mneoa�{ � �

_�xGA÷^ �}��w�veps~�w�¡������ß�}w��e��p���� xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x 3u3
_�xGA�xGA � ��w1��ps~�w�¡ xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x 3u3
_�xGA�x�P � �Lw �}|�� �±~�p��]ve�u�e�]����w��Xw��:tL� x�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x 3u3
_�xGA�x ^ ¯\vep�¡��]p��L��w1�9�   �:�Lw �:p���w�w��V����t����:p���¡£~�w��:�L�}� x�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x 3�n
_�xGA�x _ � p���wOw1�,���stÅ�V�:p���¡�����r��uv:ps�:��~�� xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x 3 Î

_�x�P � ©�v��M�J�:w�vepsw)�¹�   �Xp���w�~�w1�u�XtLvew�~�w1¡u��� x�x�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x 3�ö
_�x ^ � �Xw)�]�u¡����:w�vep�w1�9�   | w1�u�Xt�v:w1~�w1¡��e� xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x nun

_�x ^LxGA � ~���ver�p�¡����Z�LtL�áps¡��:w1v:w)�M�eps¡�r�w��}�Åw1v:p�~�w�¡�� xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x nun
_�x ^Lx�P � p�~�p«�á�   � ps�1w�~�w)���:tLv:w1~�w�¡��e� � ps�:����¡ �}|�� � | p��]ve�u�e�]�u�Åw x�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x n Î
_�x ^Lx ^ � p���wOvew1�:����t}�:p���¡£��¡�� �}|�� �:ps�1wO~�w)���:tLvew�~�w�¡��e� xOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x nuö

� ª«§ | � dfmn� � acb�xzy��.e}|�e}y�e}�}~�s � xz{�i�d � � � acb�{ ¬ �3}xGA�� ¡��:ve�G�Lt��'�eps�u¡ xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x Î P3}x�P �Jp��X�e��¡Å�]wO~�w1�u�XtLvew�~�w1¡u���¹�Lv:�}��w1�}tLvew�ps¡ �}|�� ~�p��]ve�u�e�]���G� x xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x Î ^3}x�P}xGA | w)���:tLv:w1~�w�¡��e� x�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x Î ^3}x�P}x�P � ��r��uv:ps�:��~�� x�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x Î 33}x�P}x ^ � ���:w1ve����w1�V����t��V�eps�u¡�� xOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x Î 33}x�P}x _ � �}p����³w1�,���stÅ�V�:p���¡Å� xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x Î 33}x ^ õ w1�:tL�s�e� x�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x Î 33}x ^LxGA � ���:w1ve���Z�Lp��X�e��¡��]wO~�w1�u�Xt�v:w1~�w1¡��e� xOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x Î n3}x ^Lx�P � �}p����ß�}p��X�e��¡Å�]wO~�w1�u�XtLvew�~�w1¡u��� xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ÎuÎ
­¯® m�e}y�e}�omnjJxzy���|�|"ynm�jBxIb�mneoa�{ ° �nLxGA � v���¡Å�:��v:p��}�:p���¡   ���]�:��vep�w1� x�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x çJ^nLx�P�� ~��Å�uvX����¡��"w]�}�Åw1v:p�~�w�¡��e���à�}w��e��p���� x�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x çJ^nLx�P}xGA � ��~����swO�Lvew��Å��v��V�:p���¡ x�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x çJ^nLx�P}x�P � ~���ruw��������sw)�'�eps�u¡��u¡é�e�Lw �}|�� ~�p���v:���:������w xßx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x çB_

ABA)n



nLx ^ �����e����¡������}�Xp��9��¡���v:w)�Xt��«��� xOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x çB_nLx ^LxGA ^ p�r����á�}pSÄ�w1v:w1¡��"���V�e����¡������}�Xp��9���L��v:�������Lw)� x�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ç�3
¬�±²eoakjBynik{�mneoa³x�a�g�´9dfeo{¥| � jBb�m ¦o� { µ �Î xGA ?â��¡����stÅ�Xp���¡�� xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x öB_Î x�P ¯\ve�u�:�Åw)�'�eps�uw1� xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x öunÎ x�P}xGA �}|�� � � ps¡�w1��v � �:��~��ur�v����L�G����v � �}�G¡���~�p���vew1�:����t}�eps�u¡ � xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x öunÎ x�P}x�P � w �¶�L|�� �¨� �M| ������p��Lve���:p���¡��Lv:�}��w1�e�Xw)� x�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x ö ÎÎ x�P}x ^ � �L�,��¡��]w)� �}|�� �
� �M| �:�u�Å�u�s�ur�� xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x öuçÎ x�P}x _ ��w]�:w1v:~�p�¡��V�eps�u¡��   �:p���wO��¡����e����������r����   � | �u�]ve� | ����w1�]t�����vD?â�u~��L�sw��}w1� |Û| ? x6xOx�xOxOx�xOx�x öuöÎ x�P}x^3 � w�¡�wOw]�}�Lvew1�e�Xp���¡�ps¡ �}|�� ~�p���v:���:�����G� x�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�xOx�xOxOx�xOx�x\A ¦u¦
·�m�{¥bHe}�«¸:mn�oi�d � { pI¹o�
·�m�{¥bHe}�«�Ox � y � { pI¹o¬
® m � y�mneo��dfxI|"�c~ pop �

ABA Î


