
���������
	��
��������������������������������� ���!��"�	��#���$�&%'�(%��(� ���
)+*-,
.0/21(354�6�38793:.0;</ =4$>�?A@�BDC+/�.E7938FHG#.0I�=�JK,
F�.-G+LNM�,
/O1P)�QR?TSVU�W#J

XZY5[]\_^`X_a5\
b�c
dfe�gihHg<j#k�kljnm:dfj#o�e�p+q8r
j#sfetqvuwhvx
r
dfylqzkl{Reldf|z}ihHs<g
klq8~#jneleldf}
|+ylcihvy�q�g<j#k�hvyljKdf}�y�c
j�yldfp+j�r
q�p�hHdf}��Hb�c
dfe�dfe�d�}+~#q�}8y�k�hHe�y�o�dfylcylc
j+ylk�hHr
dfyldfqz}ihHs�m8dfj#o�ylc<hHy�y�c
j�~#q8~�c
sfj�h�g<j#k�uEq�k�p�e$h���q�x�kldfj#k�y�k�hH}�e-uEqzklp�hvyldfq�}(�Nhv}
r5ylc<hHy
elx
�
e�j#�8x
j#}8yRg
k�q:~nj#ele�d�}�|�dfe�~�hvklk�d�jnrq�x
y
df}5ylc
j+uEk�j#�8x
j#}
~n{`r
qzp�hHdf}��<�5jR~#s�hveleld�uE{5p+q8r
j#sfe�df}8ylq�gihvk�hvp�j#y�j#k�j#e�yldfp�hvyldfq�}��&~�c<hH}
}
jns�s�hv�ijns�sfdf}
|<��hH}
r�o�dfylc
df}8�-~�cihH}
}�j#s� sfylj#k�df}
|�p+q:r�j#sfe��i�wc
j#}
qzp�j#}ih+hH~#~nq�x
}8yljnr�uEqzk�hHklj
elqzx
}
r�sfq8~�hvs�df��hvyldfq�}(�
g
dfyl~�c�g<j#k�~#j#g
y�d�qz}��(m�qHo�j#s�y�d�pR��klj�dfr
j#}8y�d � ~�hHy�d�qz}��ihv}
rm�hHk�d�qzx
e�hHe�gij#~nyle
qHu�elq�x�}
r5elj#|zklj#|8hHy�d�qz}P�l�n~#q8~��8y�hHdfs���gihvkly-{9����j��9j#~#yle��O��q�e�y�p�q8r
jns�e p�h�{��<jRd�p+g
sfj#p�jn}:y�j#r��ihvelj#r5qz}¡h+y�d�p+j��r
q�p�hHdf}Kely�q:~�cihvely�d�~ }
j#x
k�hHs<klj#g�klj#e�j#}8y�hHy�dfq�}��¢elg
df�zj�ylk�hvdf}
e���e�x
~�c�hve�uEq�x�}
r$df}
ylc
jKhHx
r�d�y�q�k�{�}
j#k�m�j��8��klq8~#jneleldf}
|
df}8m�q�sfmzj#e��#}
j#x�k�hHs� sfylj#k�e��R�<hHeljnr5q�}£r
j#s�h�{�sfdf}
j#e$hv}
r�|8hHy�d�}�|�}�j#x
klqz}
e��¢~#q�df}
~#dfr
jn}
~#j�~nq�x
}8yljnkle��n��ylcihvyKelj#sfj#~#y
q�k¤r
j#sfj#yljR~nj#kly�hHdf}5elg
df�zj#e��(ylc
jnklj#�8{p�q8r
d�uE{8df}
|Rylc�j�e�y�hvyldfely�d�~ne$qvu]ylc
j+elg
df��j+ylk�hHdf}5df}`h�o¥h�{£ylc<hHy
elylk�j#}
|zylc
j#}�eRq�k
otj�hv��j#}�e$y�c
j�k�j#g
kljnelj#}8y�hvyldfq�}_qvu]gihHk�yle
qHu]ylc�jelqzx
}
r�j#}8m8d�k�q�}
p+j#}8y��z¦-}�gihvkly�d�~nx
s�hHkK�#~�hv}
~#j#sfs�hHy�d�qz} � sfy�j#kle����8df}�o�c
df~�c+ylc
jKdf}8ylj#k�hH~#y�dfq�}�dfe�p�hHdf}
sf{�df}
c
df�
dfylqzkl{8��hHk�jKelx
|z|�j#e�ylj#r�hveh�sfdf��jns�{Rdf}
|zklj#r�d�jn}:y�u0q�k�p�q8r
j#sfe�qHuwhvx
r
dfylqzkl{+g
klq8~#j#e�eldf}
|<�

§©¨�ª
«8¬�­K®°¯<ª
±�¬O¨
b�c
jK~#q8~�c�s�j�h
klj#e�j#pR�
sfj#e]h
�ihv}
�RqHu � sfylj#k�e�~#qHm�j#k�df}
|Rylc
jKk�hH}
|zj°qvuwhvx
r
df�
sfj�uEk�j#�8x
j#}
~nd�jne$�Ehv�iqzx
y]²�³¤´]�Ky�qT²z³
�:´ �Kd�}+p�hv}i�#�hH}
r5dfe�qvuEyljn}5m:dfj#o�j#r`hve�g
s�h�{8d�}�|�jneleljn}:y�d�hHsfsf{�y�c
jRklqzs�j+qHu]h���q�x
k�d�jnk�ylk�hH}
e�uEq�k�p�j#kRµ(ylc
j+elsfqHo�sf{��-m�hHk�{8d�}�|Relg<j#~#ylk�x
p¶uEklqzp·ylc�j~#q8~�c
sfj�h�dfeO~nq:r�j#r�hve¥hv}�h�m�j#k�hH|�j�r�d�e�~�cihHk�|�j]k�hHy�j]o�dfylc
df}�hvx
r
dfylqzkl{�}
jnklm�j � �<j#k�e��
hH}�rRcihH}
r�j#r�y�q�ylc
jKhHx
r�d�y�q�k�{$}
jnklm�qzx
e�el{8ely�j#puEq�k¸elx
�
e�j#�8x
j#}8y�g
k�q:~nj#ele�d�}�|i�
¹9qz|�df~�hvs�sf{8�#e�x
~�c�g
k�q:~nj#ele�d�}�|$e�c
q�x
sfrRq8~#~#x�k�d�}
ylc�j�uEk�j#�8x
j#}
~#{+r
q�p�hHdf}��nb�c
dfeOdfr
j�h
�zylc<hHyOrihvylj#e��ihv~��ylqR´ j#sfp�c
qzs�y����lº�»�¼�¼z�#�8e�yldfsfs9r
q�p+d�}<hHyljneOpRx
~�c�qvu ´]j�hHkldf}
|�½D~#dfj#}
~#j��´]qHo�j#m�j#k�y�c
j#klj�dfe�j#m8dfr
j#}
~nj�ylcihvy e�q�p+jthHe�gij#~nyleOqvuNhHx
r�d�y�q�k�{�g
klq8~#jneleldf}
|¤o�d�y�c
df}�ylc�jt}
jnklm�qzx
e�el{8ely�j#p¾p�h�{ �ij�~�hHk�kldfj#rRqzx
y�df}ylc
j¸yldfp�j�r
qzp�hHdf}���¿]}DuEq�k�ylx
}ihvylj#sf{8�#y�d�p+j��-r
q�p�hHdÀ} p�q8r
j#sfe<qHuNhvx
r
dfylqzkl{ g
klq8~#j#e�eldf}
|�hHk�jtsfj#e�e�o�j#sfs8r
j#m�jns�qzgijnr���b�c
jOg
x
k�giqzelj�qHuiy�c
dfegihHg<j#k�dfeOylq�k�j#m8dfj#o2hKe�j#kldfj#e�qvu�yldfp�j��-r
qzp�hHdf}Kp�q8r
j#sfe�ylcihvy¥hv~#~#qzx
}8yO�8x
dfylj]o�j#sfs8uEqzkOp�hv}8{$hHe�gij#~nyle�qHu�qz�
eljnklm�jnr�g
e�{:~�c
qzg
c8{8eldf~�hHsgijnk-uEqzklp�hv}
~#j��
hv}
r�ylcihvy�klj#�8x
dfk�j°g�c:{8e�d�qzsfq�|�df~�hvsNhvele�x
p�g
y�dfq�}
e�ylcihvy]hHk�j°}�q�y�x
}
k�j�hHe�q�}ihv�
sfj����q�e�y qvu
ylc
j#e�j�p�q8r
j#sfe9~�hv}��<jtdfp�g�s�jnpRj#}8ylj#r x
eldf}
| y-otq �ihHe�d�~¸d�}�|�kljnr
dfj#}8yle�µ#r
jns�h�{Ksfdf}
j#e�hH}
r�|8hHy�d�}�|�}
j#x
k�q�}
e��Hb�c
jOs�hHy�ylj#k�hHk�jelj#}�eldfyldfm�j ylq�y�c
j]df}8yljnk�hH~nyldfq�}Rqvu�}
j#x
k�hHs9r
dfel~�cihvkl|zj#etqz}Rylc
jnd�k�df}
g
x
y�e��8hH}
rRg<hHkly�df~#x
s�hHk�s�{
ylq¤ylc
j#dfk�klj#s�hvyldfm�j�y�d�p+df}
|i�n¦-}:y�j#k�hv~#yldfqz}�dfej#Á8~#dfy�hvylq�k�{Kq�k�df}
c
df�
dfylqzkl{$µnylc
j�q8~#~#x
k�klj#}�~#j]qvuNh�e�g
df��jOqz}�q�}
j�gihvylc8o¥h�{KhHsfsfqHo�e��nq�k�qz}�ylc�jt~#qz}8ylk�hvkl{�r�d�e�hHsfsfqHo�e���y�c
jty�k�hv}
elp+d�e�eldfq�}qHuOh
elg
df��jKqz}�ylc�j�q�y�c
j#k�gihvylc8o¥h�{8�
�Eh��

τ1 τ2
l(t) r(t)EÂ EÂ

���i�

from left
cochlea

from right
cochlea

delayÃ  line

coincidencÄ e counter

fcÄ fcÄ

º



��~��

-0.6
-0.4

-0.2
0

0.2
0.4

0.6
0.5

1.5

4.02

9.14

kHz

ms�(d�|<�9º�Åzj��Nk�j#ele���º�ÆvÇ:»��wp�q8r
j#s8qHu hvx
r
dfylqzkl{�sfq8~�hvs�df��hvyldfq�}(�:�0h��OÈws�jnp�j#}8y�hvkl{�r�j#s�h�{�sfd�}�j�ÉH~#k�q�e�e-�-~#q�df}
~#dfr
jn}
~#jK~#q�x�}:y�df}
|K}
j#x
k�q�}��9�¢�i�Ê k�k�h�{£qHu�~#q�df}
~#dfr
jn}
~#j�~#q�x�}:y�j#kle
q�k�|:hv}
df�#j#r5ylqz}
q�y�q�g
df~�hvsfs�{�hv}
r5�8{�df}8ylj#k�hHx
k�hHs�r
j#s�h�{`�¢~#q�k�klj#s�hHy�dfq�}5s�hH|8�#�O�¢~��$��hvylyljnkl}`jnm�q��zj#r�8{�hRo�dfr
j#�<hH}
r£elqzx
}
r5elqzx
kl~njRr
dfelg
s�hH~nj#r�u0klq�pËy�c
j�hHÁ8dfe�� Ê kldfr
|zj$q8~#~nx
kle$hvyKylc
jRdf}8ylj#k�}ihHs�r
jns�h�{Ìylcihvy°~nq�p�g<j#}
e�hHy�j#eKuEqzk]ylc�jj#Á8ylj#k�}ihHs<df}8ylj#k�hHx
k�hHs
r
jns�h�{¤qHu ³
�Í²�p�e���b�c
j�y�q�g
p+q�e�y ~nx
klmzj�klj#g
k�j#eljn}:y�e]y�c
j�elx
p¾qvuN~#k�q�e�e-�-~#q�k�klj#s�hHy�dfq�}
uEx
}�~#yldfq�}�eOqHm�j#kwuEklj#�8x
jn}
~#{�l�nelx
p+p�hHk�{�~#k�q�ele���~nq�klk�j#s�hHy�d�qz}�uEx
}�~#yldfq�}(���#�
Î ÏAÐ ª
±lÑÓÒ�ª
±l¬O¨!ÔKÕl¬�¯(Ò�ª
±l¬¸¨TÖK×K±�ªD¯�ØÙÒ ¨K­Ëª
±�ÑÛÚK«8Ü
ÝiÞ0Ý ß 3zàtF�3
G�Gzá�G
*0â�ã8,
*0.0äD,�I�.Eâ</På_â�1(3:*

b�c
j��n~#klqzele���~#qzklk�j#s�hHyldfqz}��Rp�q8r
jns�qHu�hHx
r
dfy�q�kl{�sfq8~�hHsfdf��hvyldfq�}�o�hHe dfp�hH|zdf}
j#r��8{�Åzj��9klj#e�e��lº�ÆvÇ:»z�#�
b�c�jR~#dfkl~#x
dfyKqHu���df|<�NæHæz�Ehz�cihHe¸y-otqKdf}
g
x
y�eOylc<hHythvklj�r
j#s�h�{zj#rR�8{$r
d��9j#kljn}:y�hHp�qzx
}8yle��<j�uEq�k�j�~#q�}8mzj#kl|zd�}�|�q�}RhK}
j#x�klq�}Ry�cihHy�hH~#y�e¥hveth ~#q�df}
~#dfr
jn}
~#j]~nq�x
}8yljnk��b�c
j]}�j#x
klqz}�k�j#elg<q�}
r�eto�c
jn}�}
j#k�m�j d�p+g
x
sfeljne]�l�nelg
df��jne����¸hHklk�dfm�j�eldfpRx
sfy�hH}
j#qzx
elsf{$hvyO�<q�ylcRe�{8}ihHg
e�j#e��8o�dfy�c
df}�hKyldfp�j�o�df}
r
qHo�qHu~#q�df}
~nd�r�j#}
~#jKylc<hHyOdfe�elc
qzkly�klj#s�hHy�dfm�j�ylq¤ylc
jKg<j#kldfq8r
e�qHu�dfp�g<q�k�y�hH}8y(elyldfpRx
sfx
e�~#qzp�g<q�}
jn}:y�e�� Ê e�elx
p+d�}�|°e�y�hvyldfely�d�~�hHs9df}
r
j#g<j#}
r�j#}
~#j�ijny-otj#jn}Relg
df��jV��|zj#}
j#k�hHyldf}
|Kg
k�q8~#j#ele�j#e��zylc�jtqzx
ylg
x�y g�klq��<hH�
dfsfdfy-{]r
j#}�eldfy-{�dfe�g
k�q�g<q�k�yldfq�}ihvs8ylq]y�c
j�g
klq8r
x
~nyOqHuiy�c
j�d�}�g
x
y�r�j#}
eldfy�d�jne��b�c
j�p�q8r
jns
df}
~#sfx
r
j#e�hH}�hHk�k�h�{�qvu�elx
~�cR~#dfk�~#x
dfyle���o�dfylcRr�j#s�h�{�gihHk�hHp+j#ylj#k�etç�è�hH}
rRç#é�e�x
~�c�y�cihHytç
êZç�èië�ç#é�~#qHm�jnkle�ylc
j�k�hH}
|zj�qHugiqzele�d���s�j df}:y�j#k�hvx
k�hvs9r
j#s�h�{8e°�0hH�<q�x
y�ìKí
îÍï�ð+ñ d�}+p�hv}i�#�Hb�c�d�e�hHk�k�h�{R~#qzp�j#e�~#sfq�e�j]y�q$~�hvsf~#x
s�hHy�d�}�|�ylc
jKk�x
}
}
df}
|
~#klqzele���~#qzklk�j#s�hHyldfqz}uEx
}
~nyldfq�}+qHuOdf}
g
x
y�elg
df�zj°r�j#}
eldfy�d�jne$µ
ò¤ò�ó(ôlõ ç
ö÷ê ø ô

ù9ú_û õEü ëÌý�ö-þ õ0ü ölÿ õ0ü ë`ç
ö�� ü
o�c
j#k�j û dfe]h
o�df}
r
qHo�df}
|¤uEx
}
~nyldfq�}�hH}�r�þ õ ý�ö]hv}
r�ÿ õ ý�ö hHklj¤elg
df��jKr
jn}
eldfyldfj#e�hvy�s�jVuEy]hH}
r�k�d�|zc8y�j�hHk�e��9È�m�jnkl{+uEkljn�:x�j#}
~#{�~�cihv}
}
j#scihHe
dfyle
qHo�} hvklk�h�{8��hH}
r�ylq�|zj#ylc�j#kRylc
jn{5uEqzklp h�y-o�qH�-r
dfp�jn}
eldfq�}<hHsOhHk�k�h�{5df}
r
j#Á8j#r_�8{£uEk�j#�8x
j#}
~#{Z��df}
c
jnkldfylj#r�uEk�q�pÙ~#q8~�c
sfj�hHk� sfylj#k�df}
|:��hv}
r�df}8ylj#k�hHx
k�hHs�r�j#s�h�{��À�(d�|<�
æHæ��¢�i���l��¦-}�klj#e�giqz}
elj
ylq�h
o�dfr
j��-�ihH}
r�e�q�x
k�~#j$sfq8~�hvs�df�#jnr�y�q�qz}
jKeldfr
j�qvu¸hvx
r
dfylqzkl{+elgihv~#j��hRk�d�r�|�j�qvu¥hH~#y�dfm:dfy-{�hHkldfe�j#eKo�c
j#kljRy�c
j
d�}8y�j#kl}ihvs���}
j#x�k�hHs���r
j#s�h�{�~#q�p+gij#}�e�hHy�j#e uEq�k ylc
j
j#Á8yljnkl}ihvs]�Ehv~#q�x
e�yldf~�� df}8ylj#k�hHx
k�hHs�r
j#s�h�{���(d�|<�
æHæ��¢~����l�Å�j��9klj#e�e�� e
p�q8r
j#s�kljnp�hHdf}
jnr�elg<j#~#x
s�hvyldfm�j¤uEq�kKp�hH}8{�{zj�hHk�e°�<j�uEqzkljRg
c8{8eldfqzs�qz|�df~�hvs hH}�r�hH}ihvylqzp�df~�hHs(j#m8dfr
j#}
~#jRo�hHe uEqzx
}
r�y�qelx
g�giqzkly�d�y�df}Rylc�j]��½	� hH}�rR¦�
2�¢o�c
j#k�j°��½	� g
k�q���j#~#y�e���qvuNp�hHp�p�h�sfe�hv}
rRj#�8x
dfm�hHsfj#}8y�~#j#}8ylk�j#e�df}R�
dfklr
e ��
�hHk�}
j#{Rj#y�hHs-�f�:º�Æ�»zÆ�


�cihH}�j#y]hvs-�9º�Æ�»zÆ�
��]q�}�d�e�c
d9j#yKhHs-�f�iº�Æ�»�»�
��Kd�}�j#y]hvs-���<º�Æz»HÇ<�9º�Æ�»z¼
�<º�ÆzÆ�³��n��� hHk�j#sf{�o�hHe�h
p�q8r
j#s<p�qzklj]g�klj#e�~#dfj#}8y��

�]q�y�j�ylcihvyOÅ�jV�Nk�j#ele�� e�p+q8r
j#s8otqzx
sfr$o�q�k��Thve�otj#sfs
d�u9j#Á8~#dfy�hvylq�k�{z��j#Á8~#dfy�hHylqzkl{��EÈOÈ¸�Odf}8ylj#k�hH~#y�dfq�}
otj#k�j]k�j#g
s�hH~#jnr��8{�df}
c
df�
dfylqzkl{z�j#Á8~#dfy�hvylq�k�{��¢¦lÈO�¸d�}8y�j#k�hv~#yldfq�}(��hH}
rRy�c
j�elj�hHkl~�c uEq�kth p�hHÁ8dfp
x
pP�8{Th elj�hvkl~�cRuEqzkth p�df}
dfp
x
p��#�5j�~#q�p+jt�<hH~��$y�q�ylc�d�e¸d�r�j�hKs�hHy�j#kq�}�df}�y�c
jKgihHg<j#k��
ÝiÞ�� � .-ã��(*E.-1(3:F8áfG���.EIHãH6_å_â�1(3:*

¹9df~��:sfdfr
j#kK�lº�Æ���º��<º�Æ��zÆ��¸dfp�hH|zdf}
j#rRh�e�d�p+dfs�hvk�p�q8r
j#s<ylq
j#Á8g
s�hHdf}�g�d�y�~�c�� Ê e�df}�Åzj��9klj#e�e�� eKp�q8r
j#s-�Hy�c
dfe�p�q8r
j#s<df}:mzq�sfm�jnethR²��� hHk�k�h�{
qHu�r
j#s�h�{
sfd�}�j#e¥hv}
r�~nq�df}
~#dfr
j#}�~#j]~#qzx
}8yldf}
|
}
j#x
k�q�}
e��8¦-}
ely�j�hHr+qHu�~#qzp�df}
| uEk�q�p¾elj#g<hHk�hvyljKj�hvkle��8df}
g�x
yle�q�k�d�|zdf}ihHy�jOuEk�q�p¾ylc�je�hvp�j]j�hHk��<hH}
r+ylc
j¤~#dfkl~#x
dfy�y�c:x�e�~�hHsf~#x
s�hvylj#e ylc
jKj#�8x
dfm�hHsfj#}8y�qHuth¤klx
}
}�d�}�|�hHx
y�q:~nq�klk�j#s�hHy�d�qz}RuEx�}
~#yldfqz}�o�dfy�c
df}�j�hv~�c�~�cihv}
}
j#s�µ
!Kò�ó(ô�õ ç
ö ê ø ô

ùNú_û õ0ü ë�ý�ö�ñ õ0ü ölñ õEü ë¡ç�ö�� ü¦-}
ely�j�hHr�qvu �<j#df}
|Relj#}�eldfyldfm�jKy�qR~#q�k�klj#s�hHy�dfq�}��<j#y-o�j#j#}�j�hHkle��
y�c
jKp�q8r
j#s<dfe�elj#}
e�dfyldfm�jKylqR~nq�klk�j#s�hHy�d�qz}
e�o�d�y�c
df}�y�c
j�ely�dfpRx
sfx
eOdfyle�j#s�u��hHe�hHk�dfelj
o�c
j#}5ylc�j$e�yldfpRx
sfx
e]dfeKg<j#kldfq8r
df~��9¦-}£klj#e�giqz}
elj+ylq�h�g<j#k�d�q8r
df~Re�q�x
}
r(�Nh+k�d�r�|�jRhHg
g<j�hHk�e�o�dfylc
df}�y�c
jRy-o�qH�-r
dfp�j#}
e�dfq�}ihvsgihHy�ylj#k�} � � sfylj#k ~�cihH}
}�j#s(uEklj#�8x
jn}
~#{�"¾hHx
y�q:~nq�klk�j#s�hHy�d�qz}�r
j#s�h�{
�]hvy]hRr
jns�h�{�j#�8xihvs�y�q�ylc�j�gijnkldfq8r�qvuwy�c
j
elyldfpRx
sfx
e��8b�c
dfe�dfe]ylc�j~#x
j�y�q$y�c
j�g
dfy�~�c�qvu ylc�j�ely�d�pRx�s�x�eOdf}�¹9df~��8sfd�r�j#k�� e�p�q8r
j#s-�



b�c
j]p+q:r�j#s8cihHeO�<j#j#}£�#k�j#df}:mzj#}8ylj#r(��df}Rm�hHkldfqzx
e(uEq�k�p�e�e�df}
~#j]dfyOo�hHe � kle�yOg
klqzgiqzelj#r£��e�j#j]r
j�
�c
j#mzj#df|�}	#��<º�ÆzÆ�»¥uEq�kth klj#m8dfj#o]�#�

�hHk�d�hv}
d9j#yKhHs-����º�Æ�Æ�$�h�� �<��uEqzx
}
r�g
c8{8eldfq�sfqz|�df~�hHs9e�x
g
g<q�k�y�uEqzk�d�y��
df}�ylcihvy°hvx
ylq8~#qzklkljns�hvyldfq�}�c
dfe�ylq�|zk�hvp�e�qHuthHx
r�d�y�q�k�{��-}
j#k�m�j � �ij#kr
dfel~�cihvkl|�jne]~#qzklkljns�hvylj�o�j#sfs9o�dfylc�ylc�j°g�el{8~�c
q�g
c8{8eldf~#e qHuOg
dfyl~�c��8´ qHotjnm�j#k��
~#qz}:y�k�hvkl{�y�qRÅ�j��9kljnele�� e�p+q8r
j#s-��}�qThve�{�j#y }
q$qz}
j�cihve{�j#y�sfq8~�hvylj#r�ylc�j�}
j#x
k�hHs(~#j#}8ylj#k�e]o�c
jnklj�y�c
j�g
k�q:~nj#ele�d�}�|�p�df|zc:y¸q:~n~#x
k��
ÝiÞ�% & 3
1�1(.�GR,�/O1PU+3�'R.0I�I:áfG�79â('$38*�I�.0å*)�F�3�å_â�1(3:*

b�d�p+j��-r
q�p�hHdÀ}
g
k�q:~nj#ele�d�}�|Rd�e�x
e�xihHsfsf{Rdf}:mzq��zj#r
uEq�k�sfq8~�hHsfdf��hHy�dfq�}��H~nq�p�p+q�}
sf{ uEqzktg
dfy�~�c(�8�
x
y�k�hHk�j#sf{RuEqzkty�dfpR�
klj��vb�c
jKyldfpR�
kljqHu�elylj�hHr
{z�-ely�hvyljKelqzx
}
r
e�dfe�x
elx<hHsfsf{�hHyly�kldf�
x
y�j#r�y�qRelg<j#~#y�k�hHs(~#x
j#e�jnÁ:y�k�hv~#ylj#rÌd�}+ylc
jK~#q8~�c
sfj�hRhv}
r�j#Á8g
sfqzd�y�j#r�~nj#}8ylk�hvsfs�{��¢giqzele�d���s�{�8{�gihvyly�j#kl}�p�hHy�~�c
df}
|:�n�	�]jnm�j#k�ylc
j#sfj#e�e�����j#r
r
dfeRhH}
r5´ j#o�dfyly���º�ÆzÆ�²�� g
k�q�g<q�e�j#r h�mzqHotjnsOdfr
j#}8yld � ~�hvyldfq�}£p�q8r
jnsOdf}�o�c
df~�c5ylc�j²� hHx
y�q:~nq�klk�j#s�hHy�d�qz}�gihHy�ylj#k�}�o�hHe elx
p+p�j#rRqHmzj#k�uEk�j#�8x
j#}
~n{:�<ylqRqz�
y�hvdf}AhÌ�#e�x
p�p�hHkl{RhHx�ylq8~#q�k�klj#s�hvyldfq�}+uEx
}�~#yldfq�}(���
¦-r�j#}8yld � ~�h©�yldfq�}5y�c
j#}�d�}8mzq�sfm�j#r£gihvylyljnkl}8�-p�hvyl~�c
df}
|�qvu]ylc
j£�#elc�q�kly���s�hv|i�
giqzkly�d�qz}5qHu]y�c
dfe$e�x
p�p�hHkl{�hvx
ylq8~#qzklkljns�hvyldfq�}£u0x
}
~#y�d�qz}5ylq£ely�q�kljnrylj#p+g
s�hHy�j#e�� Ê eldfp�dfs�hHkKe�~�c�j#p�j+o¥hveRx
elj#r_o�dfylc�elx
~n~#j#ele��8{5r
j�
�c
j#mzj#df|�}	#5��º�Æ�Æz¼��n��b�c
j+u�hv~#yRylc<hHy Ê 
��ZgihHy�ylj#k�}
e�e�x
g
g<q�klym�qHo�j#s<d�r�j#}8yld � ~�hvyldfq�}Rdfe�}
q�y�~#q�p+g
sfj#yljns�{Rh¤elx
k�g
kldfeljz�8b�c
jKelg<j#~#ylk�hHs(j#}8m�j#sfq�g<j]qvuwhKmzqHotjns��z~�cihHk�hH~#y�j#kldfe�yldf~KqHu dfy�ety�d�pR��klj��Hp�h�{��<jj#ely�dfp�hHy�j#r��8{�¹��+
 hv}ihHsf{8eldfe �ihHe�j#r�qz}�ylc�j$sfqHo��-q�klr�j#k]~#q8j-,�~nd�jn}:y�e�qHuOy�c
j$e�c
q�k�y-�-ylj#k�p hvx
ylq8~#qzklkljns�hvyldfq�}_��qzk°hvx
ylq8~#qHm�hvkld�hH}
~nj��uEx
}
~nyldfq�}+qHuOylc
jKmzqHotj#s.� e�o¥h�mzj�uEq�k�p·��� hH�
df}
jnk¥hv}
r�½8~�cih�uEjnk���º�Æ�¼z»��#�zb�c
j�e�x
p�p�hHk�{ Ê 
��5k�j#elj#pR��s�jne�ylc
j�o�h�m�jVuEq�k�p Ê 
����
ÝiÞ0/ 4�â�ãv6 *03
,
F21O*0I�38F�.E/�;435'R6O,
I76lâiF98

b�c
jKylc
k�j#j�p�q8r
jns�e¸qHu y�c
dfete�j#~#y�d�qz}�giqzelylx�s�hvylj#r�~#q8~�c
sfj�hvk � sfylj#k�d�}�|�hHe�h � k�ely�e�ylj#g����
x
y�r
dfr+}
q�y�j#Á8g
sfq�dfy�d�y��8¦0uwhv}:{8y�c
df}
|�ylc�j� sfylj#k��ihv}
�Relj#jnp�e�h�cihv}
r
df~�hvg��
hHe�ylc
j e�hvp�j]y�dfp�j��-r
q�p�h�df}�q�g<j#k�hvyldfq�}�etpRx
e�yO�<j°k�j#g
k�q:r�x
~#j#r�df}+pRx
sfyldfg
sfjt~�cihv}
}
j#sfe��	
�q:~�c
sfj�hvk� sfylj#k�df}
|�~#q�p+j#eKylq�dfyleKqHo�}�df}£ylc
jRe�gijn~#ylk�qH�-ylj#p+giqzk�hHs�p�q8r
jns�e qHu�ylc
jR}�j#Á8y°e�j#~#y�d�qz}���hHe�h+�ihHe�d�e uEq�kKeljn|�kljn|:hHy�dfq�}£qHu�pRx
sfyldfg
sfjelqzx
kl~#jne��
: a Ø¤Ò ¨K¨KÜ9Õ Ð Ü9ÕlÜ9¯<ª
±l¬O¨¶Ò ¨K­ËÕVÒ Ú$Ü9Õ�±l¨<;
��Þ0Ý �+= â</�á�G2)�.0/w,(>�F©,�*°Gn38;iF�38;N,�I�.Eâ</2å_â�1(38*

Å�j��9klj#e�e�� e�p+q8r
j#s�o¥hve�r
j#e�df|�}
j#r�ylq�|zdfm�jRylc�j�hH�#dfpRx
y�c�qvu�h�e�df}
|�sfjRelqzx
kl~nj����
x
y�~�hH}`�<jRj#Á8yljn}
r
j#r_ylqÌ|�dfm�j
ylc
j+giqzeldfyldfqz}
eqHu�eljnm�j#k�hHs�e�q�x
k�~#j#e�� Ê e�sfqz}
|`hHe+�iqzylcPe�q�x
k�~#j#e�q8~#~#x
g8{Pr
dfe�yldf}
~#y+giqzklyldfqz}
e�qvu y�c
j�e�gij#~nylklx�p���ylc
jn{Pp�h�{5g
k�q8r
x
~#j£r
dfely�d�}�~#y�#k�d�r�|�j#e��$df}£ylc
j�²� ¾~#k�q�ele���~nq�klk�j#s�hHy�d�qz}`gihvyly�j#kl}��&o�d�y�c
df}�y�c
jRsfdfp�dfyle�qvu¥y�c
jR~�cihH}
}�j#sfe�ylcihvy�ylc�j#{�r�q�p�df}ihvylj���¦-}
r
j#jnr���y�c
j
u�hv~#yylcihvy]k�d�r�|�j#e q:~n~#x
k°hvy]r
d��9j#kljn}:y g
s�hH~#jne°df}�r
d��9j#klj#}8y ~�c<hH}
}
jns�eK~�hv}��ij
x
eljnr�ylq+s�hv�ijns�j�hv~�cÌ~�c<hH}
}
jnswhve��ijns�qz}
|�df}
|Ry�q�h
e�q�x
k�~#j��¹9{zq�}?� e$��º�Æz»�@��#º�Æz»�»z�O�
df}ihvx
k�hvs�e�q�x
}
rD��e�j#|�k�j#|:hvyldfq�}£el{8ely�j#p·o�hHe �ihHe�j#r£q�}�y�c
dfe°dfr
j�h
�i¹&{�qz}?� e]p�q8r
jns�o�hHe]y�c
j � kle�y°qvuthReljnkldfj#eqHu�elg<j#~#ylk�qH�-ylj#p+giqzk�hvs�p�q8r
jns�e���df}�o�c
df~�c�y�j#p�g<q�k�hHs9df}8uEqzklp�hvyldfq�}
dfe�x
eljnr�y�qRs�hH�<j#s9giqzkly�d�qz}
e�qHuth¤elg<j#~#y�k�hHs�k�j#g
kljnelj#}8y�hvyldfq�}(�
��Þ�� A 3:.0/�I�FH,	>B)�á�G¤79â<.�ãz3�G#38;<F�38;9,
I�.0âi/ G�ãv6�3:å_3

�5j#df}:y�k�hvx
���lº�Æ�»��z���
x
dfsfythKe�{8elyljnp�r
dfklj#~nylsf{Rdf}
elg
dfk�j#rRuEk�q�p�¹9{zq�}?� e�dfr
j�hve��8�
x
y¸x
eldf}
|
gijnkldfq8r
df~#dfy-{$df}8uEqzklp�hHyldfqz}°k�hHy�c
j#k�ylc<hH}�
df}ihHx�k�hHs�df}8uEqzklp�hHyldfqz}�� Ê ~�c<hH}
}
jnsOo¥hve�s�hH�<j#sfsfj#r�hHeK�<j#sfq�}
|zdf}
|�ylq�h+m�q�df~#j
d�utdfyKo¥hve°r�q�p�df}ihvylj#r��8{�y�c
jRgijnkldfq8r
df~#dfy-{�qHu�ylcihvym�qzd�~nj��H��j#r
r
dfethv}
r�´ j#o�dfyly]��º�Æ�Æz²��&�
x
dfsfy h�p+q8r
j#s8qHui~nq�}
~#x�klkljn}:y�m�qHo�j#s8g<j#kl~#jng
yldfq�}R�<hHeljnrRq�}�y�c
j�e�hvp�jOdfr
j�h�� Ê }
q�kldf|zd�}<hHsfdfy-{�qHu��j#r
r�d�e�hH}
r
´]j#o�dfy�y�� eOp�q8r
jns:dfe�ylc<hHyOdfy�klj#�8x
dfk�j#ety�c
j�g<j#kldfq8r
df~#dfy-{�qHu9q�}�s�{¤q�}
j�m�qzd�~nj���ylc�j�elylk�q�}
|zj#kOqz}
j��#�zo�c
j#k�j�hHe��5j#df}8ylk�hHx
�?� ehH}
r�qzylc
j#k�p+q8r
j#sfetx�elxihvs�sf{�hvelelx�p�j]y�cihHy�y�c
j�g<j#kldfq8r
df~#dfy-{��E�BC���qHu��iqzylc�pRx
ely��<j�j#ely�dfp�hHy�j#r��
��Þ�% 4�â<åD�E>�IH,
I�.0âi/O,�*])F>O1(.0I�â<F = @�ã�38/�3�)+/O,
* = Gn.-G

½8gijn~#ylk�qH�-ylj#p+giqzk�hHs�~�c<hH}
}
jns
elj#sfj#~nyldfq�}Rdfe�ylc
j��ihveldfe(uEq�kOh m�hHk�d�jny-{°qvuG
 Ê ½ Ê ��~#qzp�g
x�y�hHy�dfq�}�hHx
r�d�y�q�k�{�el~#jn}
j°hv}ihHsf{8eldfe��&p�q8r
j#sfe��
�q8q��zj��
º�Æ�Æ
ºH
�Itk�qHo�}��<º�Æ�Æz²�
HÈ�sfsfd�e��
º�ÆzÆ�$z�#��¦-}�hHr
r�d�y�dfq�}
ylq��
df}ihvx
k�hvs
q�k¸gij#k�dfq:r�d�~nd�y-{
~#x
jne��8~�cihH}�}
j#sfeOp�h�{K�<j]s�hH�<j#sfsfj#r
ylq�qzylc
j#kel~#jn}
j�hH}ihvs�{8e�d�e¸~#x
j#e�e�x
~�c�hHe �#~#qzp�p�qz}Ku�hvylj��z��y�q�g8�-r
qHo�}
c
j#x
k�d�e�yldf~#e��
j#y�~��f��b�q�y�c
j]j#Á8y�j#}8yty�cihHy�ylc
jneljKp�q8r
j#sfe�j#p+g
sfqH{�klj�hvsfd�e�yldf~�#~#q8~�c
sfj�hvk�� � sfy�j#k��ihv}
�8e���hv}
r5ylcihvy�~�cihH}�}
j#s�s�hv�ijns�df}
|+dfe��ihHe�j#r5q�}5y�dfp�j��-r
q�p�h�df}�g�klq8~#j#e�eldf}
|i�(ylc�j#elj+p�q8r
j#sfeK~�hH}5sfq8q�e�j#sf{��<jdf}
~#sfx
r
j#r�o�dfylc+ylc
j¤yldfp�j��-r
qzp�hHd�}$p+q8r
j#sfetqvuwhvx
r
dfylqzkl{Rg
k�q:~nj#ele�d�}�|�ylc<hHy]hHk�jKylc
j�e�x
����j#~ny]qHuOy�c
dfetgihvgijnk��
��Þ0/ A 6O,�I�I�â`1�âJ'R.EI�62Gn6O,
F�3
12ãv6w,�/�/�3:*-GH8

¦-}�h
elg<j#~#y�klqH�-yljnp�g<q�k�hvs�p+q:r�j#s-�8~�c<hH}
}
jns�eKhHk�jT��hHy�q�p�df~��
µ8df}8uEqzklp�hvyldfq�}Rdfe�r
dfm8dfr
j#r�hHp+q�}
|¤~�c<hH}
}
jns�e��<�
x
y]~�hH}
}
qzy��ij¤elg
sfdfyuEx
k�ylc
j#k��9´]qHo�j#mzj#k��9~nq:~�c
sfj�hvkKuEk�j#�8x
j#}
~#{£kljnelq�sfx
y�dfq�}£d�eK}
qzy]g<j#k-u0j#~#y���hH}�r�e�q�e�q�p+j�~�cihH}
}�j#sfe�p�h�{�hH~#y�xihHsfsf{��ijRk�j#elg<q�}
r�d�}�|�y�qelj#mzj#k�hvs�e�q�x
k�~#j#e�hHy�y�c
jKe�hHp+j]y�d�p+j��
��q8r
j#sfe�r
dfmzj#kl|zj°df}+ylc
j#dfk elylk�hHy�j#|�{�hHy�ylc�d�e�g<q�df}8y�µ9�Ehz��hHe�eldf|�}�ylc�j°~�cihv}
}
j#s�y�q$qz}
j�elqzx
kl~njq�k
ylc
j+q�y�c
j#k����¢�i�
hHele�df|�}5dfy$y�q��<q�ylc(����~��
hHe�eldf|�}�d�y¤ylq£}
j#dfylc
jnk�����r<��y�kl{5ylqÌelg
sfdfy$dfy�� ½8y�k�hvylj#|z{P��ri�¤dfp�g
sfdfj#eKo�dfylc
df}8�-~�cihH}
}�j#syldfp�jV��r
qzp�hvdÀ}
g
klq8~#j#e�eldf}
|<�N�Aq:r�j#sfe�qHu o�dfy�c
df}8��~�cihv}
}
j#s9g�klq8~#j#e�eldf}
|�hvkljKr
j#e�~#kldf�<j#r£d�}+ylc
j¤}
j#Á8y�elj#~nyldfq�}��



K L ±-ª
ØK±l¨<MH¯
Ø¤Ò ¨K¨KÜ9Õ2N Õ�ª
Ü9«:±�¨<;
%�Þ0Ý O >�F�*-,<ãH6�á�GQPT4 å_â�1(3:*

b�c
j�g
c
j#}�q�p�jn}
q�}�qvuN��d�}<hHx
k�hHs8klj#sfj�hvelj�uEklqzp p�hHe��8d�}�|�d�e¸otj#sfs8�8}
qHo�}���b�c
j�r
jnylj#~#y�dfq�}Rylc�klj#e�c
q�sfrRqHu�h y�hvkl|�jnyOeldf|�}<hHs8df}$}
qzdfeljdfeOsfqHotj#k��¢d�� j��vp�hHe��8d�}�|]dfeOsfj#ele�j��9j#~#y�d�mzj��¸o�c
j#}Ry�hvkl|zj#y¥hv}
r
p�hHe���j#k¸cih�m�j�r
d��Njnklj#}8y�d�}8y�j#k�hvx
k�hvsig
c<hHelj�k�j#s�hHy�d�qz}
e��vb q¤j#Á8g
s�hHdf}$y�c
dfeg
c
j#}�q�p�jn}
q�}��	  x
k�s�hH~�c`�lº�Æ�$�@��¸d�p�hH|zd�}�j#r�h
p+q:r�j#s9df}�o�c�d�~�c�e�df|�}ihvs�e]hvy��iqzylc�j�hHkleKo�j#klj¤j#�8xihHsfdf�#j#r��8{+el~�hvs�df}
|�hH}
r�r
jns�h�{8df}
|q�}
j¤klj#s�hHy�dfm�jKylqRy�c
j�q�y�c
j#k��Nhv}
r�ylc
jn}�elx
��ylk�hv~#yljnr5q�}
j uEk�q�p�ylc
j�qzylc
jnk]ylqR~�hH}
~#jnsOylc
j¤p�hHe���j#k��	  x
kls�hH~�c�o�q�kl�zj#r�o�dfylc�e�d�|z}ihHsfeylcihvy�o�j#kljR}ihvklk�qHo����ihv}
r��<u0q�k�o�c
df~�c£d�yKp�hHr
j
}
q�r
d��Njnklj#}
~nj�o�c�j#ylc
jnk$g
k�q8~#j#ele�df}
|�q8~#~nx
klk�j#r`qz}5ylc
jRk�h�o e�df|�}ihvs qzk�o�dfylc
df}5heldf}
|zs�j]hvx
r
dfylqzkl{ � s�y�j#kO~�cihv}
}
j#s-�zb�c
j]p+q:r�j#s8p�h�{K�ij j#Á8ylj#}�r
j#r�y�kldfm8d�hHsfsf{°y�q�ylc�j]o�dfr
j��-�ihH}�rRy�hHk�|�j#y¸~�hHe�j]�8{Thvele�x
p�df}
|Kdfr
j#}8yldf~�hvsg
klq8~#jneleldf}
|+o�dfylc
df}�~�cihv}
}
j#sfe��
o�dfylc+ylc
j�e�hHp+j]gihvk�hHp+j#yljnkle���e�~�hHsfj�hH}�r�r�j#s�h�{D��df}+j�hH~�c���Pc
j#}+ylc
j eldf|�}ihvs���y�qH�-}
q�dfelj�k�hvyldfq��0½R�S� ��dfete�p�hHsfs-��h¤~#qz}:mzj#}
dfj#}8yOo�h�{$y�q�j#e�yldfp�hvylj�gihvk�hHp+j#yljnkle�d�e¸ylq
elj�hvkl~�c�y�c
j]gihvk�hvp�j#y�j#kelgihv~#j uEq�k�m�hHsfx
jnety�cihHy�g
k�q8r
x
~#jKylc�j°p+df}
dfp$x
p ~�hH}
~#jns�s�hvyldfq�}+klj#e�d�r�xihHs-�8b�c
dfe�~�hH}��<j°r�q�}
j �:{�h�}�j#x
k�hvs9~#dfkl~#x�d�y�e�dfp�dfs�hHk�ylq
ylcihvyx
eljnrRd�}
Å�jV�Nk�j#ele�� e�p+q8r
j#s-�#�
x�yOdf}:mzq�sfm8df}
|�df}
c
df�
dfylqzkl{Kk�hvylc
j#k�ylc<hH}
j#Á8~#dfy�hHy�q�k�{$df}8ylj#k�hH~#y�dfq�}T� �(df|i�HæHæz�Ehz���l��¦-}Rklj#e�giqz}
elj ylq�hKelqzx
kl~njsfq:~�hHsfdf�#j#r�y�qRq�}
jKe�d�r�j��
h�m�hvsfs�jn{�hHg
g<j�hHk�e�df}�y�c
j�²� hvklk�h�{8�zb�c
jKm�hHsfsfj#{Relj#k�m�j#eKhHe]h¤~#x
j�y�q$y�c
j$hv�#dfpRx
ylcRqvu ylc�j°e�q�x
k�~#j��<hHe�r
dfrylc
j
kldfr
|zj$df}�Åzj��9klj#e�e�� eRp�q8r
j#s-�
��c8{8eldfqzs�qz|�df~�hvs�elx�g
giqzklyKu0q�k]y�c
dfeKp�q8r
j#s(cihHeK�<j#j#}£uEqzx
}
r£d�}Ìylc
jR¹�½	� ��Åzq�k�d�e�hv}
rU�°df}���º�Æ�Æ�»��hH}
r�k�j�uEj#k�j#}
~#j#eKy�c
j#kljnd�}<�#�
�Eh��

τ1 τ2
l(t) r(t)EÂ IV

���i�

-0.6
-0.4

-0.2
0

0.2
0.4

0.6
0.5

1.5

4.02

9.14

kHz

ms�(d�|<�
²*
�hv}
~#j#sfs�hHy�d�qz}�p+q8r
j#sOqvu°hHx
r
dfy�q�kl{£sfq8~�hHsfdf��hHy�dfq�}���uEqzklp�hvsfs�{+j#�8x
dfm�hHsfj#}8y�y�q�Å�j��9kljnele�� e�hHx
y�q:~nq�klk�j#s�hHy�d�qz}5p�q8r
j#s-���Ehz�$Èws�jV�p�j#}8y�hHkl{�r
jns�h�{�hv}
r�df}
c
df�
dfylqzkl{�~#qzd�}�~#dfr
j#}
~#jR~nq�x
}8yldf}
|+}
j#x
k�q�}��¸���i�K��hHy�ylj#k�}5j#m�qz��j#r£�8{Ah+o�dfr
j#�<hH}
r�e�q�x
k�~#jRo�dfylc5h�³�� ² p�edf}:y�j#k�hvx
k�hvs9yldfp�j r
d��Njnklj#}
~nj��
��j#e�d�r�xihHsthv~#yldfm8dfy-{�o�dfylc
df}£ylc
jRm�hvsfs�jn{¡�¢d�u�hv}:{
� p�h�{�y�c
j#}5�<jRj#Á8g
sfq�dfylj#r`hve�j#m8dfr
j#}
~njRqHu]h�elj#~nq�}
r��(o�j�hH�zj#k�elqzx
kl~nj�� ½Dx
~�cklj#e�dfr
xihHs<hH~#y�d�m8dfy-{�dfe�x
elx<hHsfsf{�ylc
qzx
|�c8y�qHu�hHe�h]e�sfqHo�s�{z�-m�hHk�{:df}
|�g<hHyly�j#kl}+qHu�hH~#y�dfm:dfy-{�hH~nklq�e�eOu0klj#�8x
j#}�~#{$~�cihv}
}
j#sfe���y�q°�<j]g�klq8~#j#e�elj#rdf}$y�c
j�uEk�j#�8x
j#}
~n{Rr
q�p�hHdf}��#´ qHotjnm�j#k�}
q�y�c
df}
|Kdf}Rg
kldf}
~#dfg
sfj�otqzx
sfrRg
kljnm�j#}8yOdfy�uEk�q�p �ij#df}
|¤j#Á8g
sfq�dfylj#rRdf}Ry�c
j�yldfp�j�r
qzp�hHdf}��nb�c
dfeq�g<j#}
eRx
g�ylc
j+gijnklelg<j#~#y�dfm�j�qvu°elx�~#~#j#e�eldfm�j�e�y�hv|�j#eRqvu]yldfp�j��-r
qzp�hHd�}�g
k�q:~nj#ele�d�}�|i�Oj�hH~�c`qzgij#k�hHy�d�}�|�qz}`ylc�j�kljneldfr
xihvs�q�x
y�g
x
y
qHug
kljn~#j#r
df}
|+ely�hv|�j#e��

%�Þ�� 4W>�*0*E.0/�;`,
/O1Z@X>�å_å 38FY1O3:*-1�áÀGKå_â�1(.Z1O3
1DP
4Ëå_â�1�38*

�x
sfs�df}
|�hH}
r5½8x
p+p�j#k � j#sfr`��º�Æ�Æ����¥uEq�x
}�r�y�cihHy[  x
k�s�hH~�c?� e°È+
 p+q:r�j#s�r
q8j#e�}
qzy°r�j#el~#k�df�ij+elx
����jn~#y�� e
gij#k�uEq�k�p�hv}
~#j
d�}£ylc�jeldfylx<hHyldfqz}�o�c
j#k�j�y-otqK~#qz}
~#x
k�klj#}8y�m�qHo�j#sfe�pRx
e�y��<j�elj#|zklj#|8hHyljnrRq�}
ylc
j��ihHe�dfe qvuN��d�}<hHx
k�hHs8r
dfelgihvkldfy-{8����qzklj�g
k�j#~#dfelj#sf{8�Hylc�j#{KuEqzx
}
r}
q�jnm:dfr
jn}
~#j�y�cihHy ylc
jRe�hHp+j�j#�8xihHsfdf��hvyldfq�}�gihvk�hHp+j#yljnkleKotjnkljR�<j#df}
|�hvg
g
sfdfj#r�y�q�r
d��9j#kljn}:y uEklj#�8x
jn}
~#{£~�c<hH}
}
jns�e��9¦-}
e�ylj�hvr�y�c
j#{uEq�x�}
r�j#m8dfr
j#}�~#jKqHu�df}
r
j#g<j#}
r�j#}8y]g
k�q:~nj#ele�d�}�|Ro�d�y�c
df}R~�cihH}
}�j#sfe��
o�dfy�cRr
d��Nj#k�j#}8y�gihHk�hHp+j#ylj#k�eOu0q�k�j�hH~�c�~�cihH}
}�j#s-�8b�c
j#{Rg
k�q�g<q�eljnrh��#p+q:r�d � j#r�È+
Zp+q8r
j#s-���zdf}�o�c�d�~�c�gihvk�hHp+j#yljnkle°hvkljKu0q�x
}
r��8{�e�j�hHk�~�c
df}
|RuEqzk]h
p�df}
dfp
x
pÛk�j#eldfr
xihvs-�ihHe df}\  x
k�s�hH~�c?� e�p�q8r
j#s-��
x
y�df}
r
jngij#}�r
j#}8ylsf{+uEq�k�j�hv~�c�~�cihv}
}
j#s-���el{8~�c
q:hv~#q�x�elyldf~#eKe�c
qHo ylcihvy�ylc
dfe p�q8r
j#s9dfe]~ns�qzelj#k ylq+o�cihHy�dfe]|zq�df}
|
q�}�df}�ylc
jRhHx
r�d�y�q�k�{�el{8e�ylj#pËy�cihH}]  x
k�s�hH~�c?� e�p�q8r
j#s-��
x
y�dfy�g<q�e�j#eRh�k�hvylc
j#k
ely�df~��8{£g
klqz�
sfj#p��<¦0u]g
k�q8~#j#ele�df}
|�dfe�df}
r�j#gijn}
r
j#}8y
o�d�y�c
df}5j�hH~�c5~�cihv}
}
j#s-�(q�}5o�cihvy��ihHe�dfe$hHk�jR~�c<hH}
}
jns�e|�k�q�x
g<j#r�hv}
r�hvele�d�|z}
j#r+ylq�e�q�x
k�~#j#eiæ Ê g<q�e�eldf�
sfj°hv}
elo�j#k�dfety�cihHyOy�c
j#{�hvkljK}
q�y�����x
yty�cihHy¸ylc
j�hHx�r
dfylq�k�{$e�{8elyljnp�p�hv��j#eOr�q�o�dfylcylc
dfe�k�hvylc
j#k ely�k�hH}�|�jR�#y-o�qH�-m�hHsfx
j#r(��gihHy�ylj#k�}��i��q�k�j�hv~�c�~�cihv}
}
j#s9y�c
j#klj
hHkljKy-o�q$m�hvsfx
j#eKµ8ylc
jR�#k�h�o��]m�hvsfx
j]�<j�uEqzkljK~�hH}�~#j#sfs�hHyldfqz}��



hH}
r
ylc�jtk�j#eldfr
xihvsih�u0ylj#k�~�hv}
~#j#sfs�hHy�d�qz}���b�c
j � kle�yOklj-^<j#~#yle�ylc�jte�ylklqz}
|�jnkOelqzx
kl~#j�o�dfy�c
df}�ylcihvy�~�c<hH}
}
jns��zhH}
r
ylc
j�eljn~#q�}
rRy�c
j�otj�hv��j#kelqzx
kl~#jz�8b�c
dfetdf}8uEqzklp�hHyldfqz}�dfeOqHu�~#qzx
kle�jKs�jnele�x
e�j�uEx
s9y�cihH}Rd�u�~�cihH}�}
j#sfeto�j#k�j°x�}ihHpR�
df|zx
q�x
e�sf{ hvele�d�|z}
j#r+ylq�e�q�x
k�~#j#e����
x
y�giqzele�d���s�{p�qzklj]y�cihH}�y�c
jKx
}
g
k�q:~nj#ele�j#r��9e�d�}�|�sfj��-m�hHsfx
j#r+gihHy�ylj#k�}��
%�Þ�% 4$,�/Oã�38*0*�,�I�.Eâ</På_â�1(3:*�â(6°79â	'
38*¥Gn38;iF�38;N,�I�.0â</

_OqHotjns�e¤p�dfÁ8j#r�ylqz|�j#y�c
j#kRhHk�jRj�hHe�d�jnk$y�q�dfr
j#}8yld�uE{�o�c�j#}5ylc
jn{5cih�m�jRr
d��9j#kljn}:yR�BC�e��(b�c
j+j��Njn~#yldfm�jn}
j#eleRqvu¥y�c
j�c<hHklp+q�}
df~#dfy-{~#x
j��<j#Á8g
sfqzd�y�j#r�o�c
jn}¡�BCne°hHk�j$r�dÀ�9j#k�j#}8y��9cihve]�<j#j#}£q��
e�j#klmzj#r£d�}£hRs�hHk�|�j�}8x
pR�<j#k�qHu�elqH�-~�hvs�sfj#r��#r
qzx
�
sfj��-m�qHo�j#s-�]j#Á8g<j#kldfp+j#}8yle��
_thHk�dfq�x
e�p+q8r
j#sfe�cih�mzj��<j#j#}_g
klqzgiqzelj#r_y�q�j#Á8g
s�hvd�}�dfy���hHp�qz}
|�ylc
jnp ylc
j�~�cihv}
}
j#s��-elj#sfj#~#y�dfq�}_p�q8r
j#s¸qHu �Aj#r
r
dfe�hH}�r`´]jno�d�y�y�lº�Æ�Æ�²z�(p�j#}8yldfqz}
j#rRhH�<qHm�j����Aj#r
r
dfe�hH}
rR´ j#o�dfyly�� eOp+q8r
j#s8gihHk�yldfyldfqz}
eOylc�j�elj#y�qHu�g<j#kldfg
c�j#k�hvsi~�cihv}
}
j#sfe�d�}8y�q°~�cihv}
}
j#sfe�r
q�p+df}ihHy�j#r�8{�q�}
j
m�qHo�j#s-�9hH}
rÌylc
qzeljRr
qzp�df}ihHy�j#r��8{�ylc
jRqzylc
jnk��9¦-yKdfeK�:x�d�y�j$e�x
~#~#jnele-u0x
s�uEq�k p�dfÁ8ylx
k�j#eKqHutjn�:x<hHs���hvp�g
sfdfylx�r
jKm�qHo�j#sfe��<ylcihvyj�hH~�c�r
q�p+d�}<hHylj¤ylc
j+elg<j#~#ylk�x
p!}
j�hHk
ylc�j#dfk�qHo�}£uEq�k�p�hv}:y�e��<´]qHo�j#mzj#k$dfyKu-hHdfsfe°d�u]qz}
jRm�qHo�j#s�d�e¤elylk�q�}
|zj#k
ylcihv}5ylc
j+q�ylc�j#kThv}
rr
q�p+df}ihHy�j#e�hHsfsO~�cihH}�}
j#sfe��O½8jn|�kljn|:hHy�dfq�}5j��9j#~#y�e�hHk�j�}
qz}
j#y�c
j#sfj#eleRqz�
eljnklm�jnr`df}5ylcihvy$~�hHeljz��ylcihvy$��j#r
r�d�eRhH}�r`´]jno�d�y�y�� e�p+q:r�j#s~�hH}�}
q�yKj#Á8g
s�hHdf}`�¢r
jF
�c
j#mzj#df|�}	#
j#y$hvs-���(º�ÆzÆ�¼��n�<b q+j#Á8g
s�hHdf}�e�x
~�c5j��Njn~#yle���q�}
j
pRx
elyKhHr
p+dfy�ylcihvy � C ��|zx
dfr
j#r�e�j#|�k�j#|:hvyldfq�}5~�hH}q8~#~#x
k o�d�y�c
df}�~�cihv}
}
j#sfe��<hH}
r�}
qzy`�Vx
ely��<j#y-o�j#j#}£~�c<hH}
}
jns�e���Pdfylc
df}8�-~�cihH}
}�j#s]e�j#|�k�j#|:hvyldfq�}P~�hH}P�<j�g<j#k-uEqzklp+j#r_d�} ylc
j�y�dfp�j�r�q�p�hvdf}���o�dfy�c2h_�#~�hv}
~#j#sfs�hHy�dfq�} � sfylj#k���e�d�p+dfs�hvk�ylq�ylcihvyg
klqzgiqzelj#rAuEq�ka  x
k�s�hv~�c?� e¥È+
Zp+q8r
j#s<�
x
y]qzgijnk�hHy�df}
|Rq�}�elg�d��zjKylk�hvdf}�~nq�p�df}
| uEklqzp y�c
jKe�hHp+jKk�hHy�c
j#k ylcihv}�r�dÀ�9j#k�j#}8y]j�hvkle$�0�(d�|<�æHæ��n�Hb�c
j � sfylj#k�k�j#p�qHmzj#eOhH}8{Kelg
df��j�ylc<hHy(uEq�k�p�e(o�d�y�c$h g
kljn~#j#r
df}
|�e�g
df��j�hH}
df}:y�j#klm�hvs8j#�8xihHs8ylqKdfyle�r
jns�h�{¤gihHk�hHp�jnylj#k��©ç&��b�x
}�j#r$y�qylc
j gijnkldfq8rRqHu hH}Rdf}8yljnk-uEj#k�df}
|�elqzx
}
r��8y�c
j � sfyljnktp+q:r�d � j#e�ylc
j d�}8y�j#klm�hvsie�y�hHy�dfelyldf~#e�df}Th o¥h�{
ylcihvyOelx�g
g
kljneleljne]ylc�j]kljng
klj#e�j#}8y�hvyldfq�}qHuOylc<hHy�elqzx
}
r�df}+u�h�mzq�k�qHuOylc
j¤otj�hv��j#k�y�hHk�|�j#y��ib�c�j�p�q8r
j#s<cihve]�<j#j#}�y�j#ely�j#r�o�dfy�c�r<hHy�h
k�j#~#qzklr
j#r£df}�ylc
j$hvx
r
dfylqzkl{+}
j#klmzj���r�j

�c
j#mzj#df|�}	#��(º�ÆzÆ�@��n�:hv}
r�dfy¥hv~#~#q�x�}:y�e�uEqzk�g
el{8~�c
q8hH~#qzx
ely�d�~Krihvy�h
�8x
dfyljKo�j#sfsO��r
jW
�c
jnm�j#df|�}(#���º�Æ�Æ�¼z�#�

s(t) EÂ
τ IV

�(d�|<�	@b� j#x
k�hvs�~�hv}
~#j#sfs�hHy�dfq�} � s�y�j#k�u0q�k�cihHk�p�q�}�d�~�e�j#|�k�j#|:hvyldfq�}(�
%�Þ0/ 4$,�/Oã�38*0*�,�I�.Eâ</På_â�1(3:*�â(6S��.EIHãH6D�O38FHãz3���I�.Eâ</

b�c
jtpRx�s�y�dfg
sfd�~�hHyldfqz}]q�g<j#k�hHyldfqz}�ylcihvyOhHg
g<j�hHk�eOdf}�ylc�j¥hvx
ylq8~#qzklkljns�hvyldfq�}¤uEx
}�~#yldfq�}¤qHuN¹&d�~��8sfdfr
j#k�� e(g
dfyl~�c$p+q8r
j#s8~�hH}
�<jtk�j#g
s�hH~#jnr�8{�e�x
�
y�k�hH~nyldfq�}��9hv}
r�y�c
j�e�j�hHk�~�c£u0q�k°h p�hvÁ:dfp
x
p¾�8{�y�c
j
elj�hvkl~�c£uEq�kKhRp+d�}�d�p
x
p���½Dx
�
ylk�hH~#y�dfq�}£p�df|�c8y��ij
dfp�g
sfj#p+j#}8ylj#r+�:{hH}+d�}�c
df�
dfylq�k�{R|:hvyldf}
|�qzk�~#q�df}
~#dfr
jn}
~#j��-~#q�x�}:y�df}
|R}
j#x
k�q�}�elx�~�c£hHe�x
elj#rÌd�}+ylc
jK~�hv}
~#j#sfs�hHy�dfq�}�p+q8r
j#s<qHu mzqHotjns9elj#|zklj#|8hHyldfqz}¡�0�(d�|<�æHæ��n�8b�q$h � k�ely]hHg�g
klqHÁ8dfp�hvyldfq�}��n~�hH}�~#j#sfs�hHyldfqz}�hH}�r�hHx
y�q:~nq�klk�j#s�hHy�d�qz}�g
dfy�~�c+p�q8r
j#sfeOc<h�m�j�j#�8x
dfm�hHsfj#}8yO�<j#cih�m8dfq�k�e°�¢r
jW
�c
j#mzj#df|�}	#��º�ÆzÆ�»��n�#�
x�y�ylc�j#{Kr
d��Nj#k�df}Kylc
jnd�k�g
c8{8eldfqzs�qz|�df~�hvs:�neldf|�}ihvylx
k�j����Hhv}
r�df}K~#j#kly�hHdf}
elj#~#qz}
r8�-q�k�r
j#k�g
klqzgijnklyldfj#e¸elx
~�c$hve g�cihHe�j���e�j#}
e�d�y�dfm:dfy-{8�
%�Þ�c & >�*0I�.���*E3T�O38F�.0â�1P3
GnI�.0åP,
I�.0âi/

Ê }�hHy�ylk�hH~#y�d�mzjOu0j�hHy�x
klj�qvuNy�c
j�~�hH}�~#j#sfs�hHyldfqz}$p+q:r�j#s8qHuig
dfy�~�cRg<j#k�~#j#g
y�d�qz}Rdfe y�cihHy¸d�y�~�hv}$�<j�|�jn}
j#k�hvsfd��nj#rRylqKj#e�yldfp�hvylj�pRx
sfyldfg
sfjgijnkldfq8r
e��Hb�c�d�e�dfe�r
q�}�jt�8{Kelj�hvkl~�c
df}
|�y�c
j�gihHk�hHp�jnylj#k�elg<hH~#j�qvuNh�~�hvel~�hvr
j�qHu9~�hv}
~#j#sfs�hHy�d�qz} � sfyljnkle]�¢r
jd
�c�j#m�j#df|z}	#¥hv}
r2� h�o�hHc<hHk�h��º�ÆzÆ�¼
�<º�ÆzÆ�»z�#�8b�c
j�e�j�hHk�~�c�~�hH}��<j�eljn�:x�j#}8yld�hHs�µih�u0ylj#k�y�c
j�g<j#kldfq8r�qHu qz}
j�e�q�x
}
r�cihve��ijnj#}�j#e�yldfp�hvylj#r��8dfy�dfe�~�hv}
~#j#sfsfj#r��<hH}
r�ylc�jq�y�c
j#kle�hHk�j�j#ely�dfp�hHy�j#r¤uEklqzpÛylc�j�~�hH}
~nj#sfs�hvyldfq�}
kljneldfr
xihvs��v¦-yO~�hH}�hvsfelqK�ij�jnÁ:c<hHx
e�yldfm�j�µHy�c
j�pRx
sfyldfg
sfjOr�d�p+j#}
e�d�qz}�gihvk�hHp+j#yljnk e�gihH~njqHu�~�hHe�~�hHr�j#r � sfy�j#kle�dfe�e�j�hHk�~�c
j#r`jnÁ:c<hHx
e�yldfm�j#sf{ÌuEq�k�h�p+df}
dfp$x
p q�x
y�g
x
y��&b�c
dfe�p�q8r
j#s�p�h�{�c�j#sfg5j#Á8g
s�hHdf}�c
qHo��<u0q�k�j#Á
hvp�g
sfj��hH}�q�k�~�c
j#ely�k�h+~#qz}
r
x
~#y�q�kK~�hv}�c
j�hvk]q�x�y�ylc
j�}�q�yljne°qvuOd�}�r
dfm:dfr
x<hHs<d�}�elylk�x
p�jn}:y�e��<hHp�qz}
|
p�hH}8{Rg
s�h�{8df}
|
eldfpRx
sfy�hv}
j#q�x�elsf{$df}�ylc�jq�k�~�c�j#ely�k�h
�
%�Þ�e ? .E/�;<.E/�;`GY>E�B��F�3DG�Gn.Eâ</

Ê g
k�q��
sfj#p¶ylcihvy$~#qz}8uEk�q�}8yleRy�d�p+j��-r
q�p�hHdÀ}Ìp�q8r
j#sfe�qvu hHx�r
dfylq�k�{�g�klq8~#j#e�eldf}
|`dfe
ylcihvy$qvu°k�d�}�|�df}
|�qvu°hHx
r
dfy�q�kl{ � s�y�j#kle��O�
qzkylk�hH}
e�d�jn}:y elqzx
}
r
eKylc�j�kldf}
|zd�}�|RqHuEy�j#}�r
qzp�df}ihHy�j#e�ylc�j�yldfp�jV��r
qzp�hvdÀ}Rkljnelg<q�}
e�jRqHuOylc
j
~�cihH}�}
j#s-�<�
x
y]dfy�cihve]sfdfyly�s�jKy�q�e�h�{�hv�iqzx
yylc
jKe�d�|z}ihHs-��½Dj#m�j#k�hHs�hHx
r
dfy�q�kl{
p�q8r
jns�e¸d�}�~#q�k�giqzk�hHy�jKel~�c
j#p+j#ety�q$k�j#r
x
~nj�ylc
jKj��9j#~#y�e]qvu�kldf}
|�df}
|+µ8elg<j#~#ylk�q�y�j#p�g<q�k�hHs�hHr<hHg
y�hHyldfqz}��~#klqzele���~�cihv}
}
j#s�e�x
p�p�hHyldfqz}��8elx
��ylk�hv~#yldfqz}5qHu�ylc
j+klj#e�giqz}
elj+ylq�}
qzdfelj��9jnyl~��f�(b�c
j�~�hv}
~#j#sfs�hHy�dfq�} � sfylj#k�qvu��(df|i�(æHæ��9y�x
}
j#r�ylq�ylc�jkldf}
|zd�}�|$g<j#kldfq8r�qHu�ylc
j�~�cihv}
}
j#s-�8dfe]hHsfe�q$�8x
dfyljKj��9j#~#y�dfm�j�df}�klj#p+qHm8d�}�|�ylc
jKj��9j#~#y�eKqHu k�df}
|�df}
|���r
jW
�c
jnm�j#df|�}(#���º�Æ�Æ�»z�#�
f g ± Ð ¯9® Ð8Ð ±l¬O¨

�]x�k�klj#m8dfj#oPg
k�j#eljn}:y�j#r�h¤gihH}�q�k�hvp�h�qHu y�dfp�j��-r
q�p�h�df}$hHx
r�d�y�q�k�{$g
k�q8~#j#ele�df}
|Rp�q8r
j#sfe���½8q�p+j]hHk�j]�8x
dfylj q�sfr���Åzj��Nk�j#ele��9¹9df~��:sfd��r
j#k���  x
k�s�hv~�ci�#�Hqzylc
jnkle�p�q�k�j�klj#~nj#}8y��8¦-}Relqzp�j�~�hHe�j#eK��sfq8~�hHsfdf��hHy�dfq�}����
df}ihvx
k�hvs
df}:y�j#k�hv~#yldfqz}i��dfyOdfeOr
d0,�~#x
sfy�ylq¤d�p�hH|zd�}�jOg
klq8~#jneleldf}
|



q8~#~#x
k�kldf}
|
q�ylc�j#kty�cihH}Rdf}Ry�c
j]y�d�p+jtr�q�p�hvdf}��#¦-}+q�ylc�j#kleK��g
dfy�~�c(��y�d�pR��klj��H� C �-|�x�d�r�j#rRelj#|zklj#|8hHy�d�qz}i�¸ylc
j yldfp�j��-r
qzp�h�df}Kp�q8r
j#sfeOhHk�jx
}
r
jnkte�ylklqz}
|�~#qzp�g<j#yldfy�d�qz}�u0klq�p¾c
j�hHsfylc8{KuEk�j#�8x
j#}
~n{�r
qzp�hHdf}����#g
s�hv~#j����wp�q8r
j#sfe���´ qHotj#mzj#k�j#m�j#}+df}Rylc
j#e�j]~�hvelj#e�p�hH}8{�hHe�gij#~nylehHk�j°�<j#e�y]j#Á8g
s�hHdf}
jnr�df}+ylc
jKyldfp+j]r
qzp�hHdf}��� ]jns�|zx
yly�jR�lº�Æz»HÇ8�Ocihvr�g
klqzgiqzelj#r�h
m�hHk�dfj#y-{RqHu�yldfp�j��-r
qzp�hHd�}$e�~�c
j#p�jne�qHuOg
klq8~#jneleldf}
|df}Rylc
j�hHx�r
dfylq�k�{$e�{8elyljnp��8hHe�hHsfylj#k�}ihHy�dfm�j#e�ylqKu0klj#�8x
j#}�~#{z��r
qzp�hvd�}Rg�klq8~#j#e�eldf}
|i�	� x
k�k�j#m8dfj#oPdfet~nj#kly�hHdf}
sf{$df}
~nq�p�g�s�jnylj]hH}�r��
d�hHe�j#rdf}Ru�h�mzq�k�qHu qzx
k�qHo�}�otqzkl�Rqz}�~�hH}
~#jns�s�hvyldfq�}+p�q8r
j#sfe�qHuw�BCV��|zx
dfr
j#r�eljn|�kljn|:hHy�dfq�}�hH}
r+g
dfyl~�c��
/ Þ0Ý Q
6�3�.-G�GY>�3�â(6¤1(38*-, = *0.E/�3
G

��q�e�ytp+q:r�j#sfe ~�hH}R�<j]dfp�g
sfj#p+j#}8ylj#r¤g
c8{:e�dfq�sfq�|zd�~�hHsfsf{]|�dfmzj#}Ry-otq¤d�}�|�kljnr
dfj#}8yle]µzr
j#s�h�{
s�df}
jnethH}
rR|8hHy�d�}�|°}�j#x
klqz}
eK��j#Á8~#dfy�hvylqzkl{q�k
df}
c
df�
dfylqzkl{
�#�9b�c�j�h�m�hHdfs�hH��d�sfdfy-{�qvu°|8hHyldf}
|Ì}
j#x
k�q�}
e
r
q8j#eR}
qzy$e�j#j#p y�q��<j�hH}5dfele�x
j��O½8c
qzkly
r
j#s�h�{5sfdf}
j#e���q�}5y�c
j�q�k�r
j#k
qHu}ihHy�x
k�hvsfs�{£q8~#~#x
k�kldf}
|5df}8ylj#k�hHx
k�hHs�r
jns�h�{8e���cih�mzj�hvs�e�q��<j#j#}_uEqzx
}
r��(´]qHo�j#mzj#k$y�c
j#k�j�dfeThve${zj#yRsfd�y�ylsfjRj#m8dfr
j#}
~nj�u0q�k
r
j#s�h�{5sfd�}�j#eylcihvy°µ<�Ehz�Oc<h�m�j]r�j#s�h�{:e�q�}Ry�c
jKq�k�r
j#k�qHu g�d�y�~�c�g<j#kldfq8r
eK�lº�³¤q�k�²�³ p�e��n�i�¢�i��hHklj ylj#p+giqzk�hvs�sf{�g�klj#~#dfe�j��ihv}
r��¢~��thvkljR�#o�dfr
jV���ihv}
r����~�hvklk�{:df}
|Ìelg
df��j+ylk�hHdf}
e�e�d�p+dfs�hvk]y�q�g
kldfp�hHkl{£hHx
r
dfy�q�kl{£}
j#k�m�j � �ijnkle��n��b�c
j�k�j#�8x
dfklj#p+j#}8y��¢�i�Kqvu]ylj#p+giqzk�hHs¸g
klj#~nd�e�dfq�}`dfp+g
sfd�jneelg<j#~#d�hHsfdf�#j#rÌ}
j#x
k�hHs�e�ylk�x
~#ylx�klj#e���y�cihHy�cih�mzjK�ij#jn}�uEqzx
}
r�df}�gihHy�c:o�h�{8e�ylcihvy�~#q�}8mzj#kl|zj�q�}�ylc�j$¹�½	���¢Å�q�k�dfe]hH}
rU�Kdf}��9º�ÆzÆ�»�����x
yo�dfylc�k�j#s�hHy�d�mzj#sf{�e�c
q�k�y�r
j#s�h�{8e��
��j#�8x
dfkljnp�j#}8yt�¢~���dfe�ylcihvy�ylc
j�r
jns�h�{Ksfdf}
j�~�hHk�kldfj#e]�0hH}
r
ylc8x
e�p�jnp�q�k�df�#j#e��&ylc
j�r
j#y�hHdfsfj#r
ylj#p+giqzk�hHs8e�ylklx�~#ylx
k�j]qHmzj#kOh]k�j#s�hHy�d�mzj#sf{sfq�}
|
r
x
k�hHyldfqz}��
b�c
dfe�dfe]hR�8x
dfy�j°e�j#m�jnklj
~#q�}
e�ylk�hHdf}8y�� Ê r
j#s�h�{�sfdf}
jKylc<hHy�~�hvklkldfj#eKhRe�d�}�|�sfjKg
x
sfeljKg<j#kKgij#k�dfq:rÌp�df|�c8yO�<j�j�hveldfj#k]y�qdfp�g
sfj#p+j#}8y��#hHe�dfy�}�j#j#r
e�ylq
�#p�jnp�q�k�df�#j���sfj#ele�df}8uEqzklp�hHyldfqz}���b�c
dfe�~#q�}
e�dfr
j#k�hvyldfq�}
p�df|zc:y9~nq�}
e�yldfylx
y�j]hH}RhHk�|�x
p+j#}8y9d�}¤u�h�mzq�k�qvuiylc�j�#e�ylklqz�ijnr¡hvx
r
dfylqzkl{�df}8yljn|�k�hvyldfq�}(�R�E½ Ê ¦l�]p+q8r
j#s9qHu�� hvyly�j#kle�q�}�j#y�hvs��(�lº�Æ�Æ�²z�#��ylcihvy]~�hv}��ij
df}8ylj#k�g
klj#y�j#r5hHe°h ~#klqzele���~#qzklk�j#s�hHyldfqz}�ijny-otj#jn}�h }
j#k�m�j � �ij#k � kldf}
|Kg
k�q��ihv�
dfs�dfy-{Kgihvylyljnkl}�hv}
rRh]e�df}
|�sfj��#e�ylk�q��<j���uEqzk j�hH~�cRgijnkldfq8r���b�c�j�eldf}
|�sfj�ely�klq��<j�p�df|zc:y(�ij�j�hHeldfj#kylq
r
j#s�h�{�hH~n~#x
k�hvylj#sf{+ylcihv}�h¤r
j#y�hvdfs�jnr�g<hHyly�j#kl}(�
��klq8~#j#e�eldf}
|+p�df|�c8y(uEq�k�j#Á
hHp+g
sfj��ijKdfp�g�s�jnp�j#}8yljnrR�:{�hv}�hvklk�h�{Rqvu ~#qzdf}
~#dfr
j#}
~nj~#q�x�}:y�j#kleK�Ehve�d�}R¹9df~��8sfd�r�j#k�� e�p�q8r
j#s��n��qz}$o�c�d�~�c
~#q�}8mzj#kl|zj]�<q�ylc
x
}
r�j#s�h�{�j#rRg
k�dfp�hHk�{]qzkOg
kldfp�hHkl{z�-sfd��zj � �ijnkle��8hH}�r$r
jns�h�{zj#r � �<j#kle~�hHk�kl{8df}
|�h¤eldf}
|�sfjKg
x
sfe�jT�¢q�k�e�p�hHsfs<}8x
pR�ijnktqvu g
x
sfe�j#e���gij#k gijnkldfq8r��8b�c
j$hvklk�h�{Ro�q�x�s�r+~�hHsf~#x�s�hvyljKylc�jKuEx
}
~nyldfq�}£µ
h5!�i�ô�õ ç
ö ê ø ô

ù9ú_û õEü ëÌý�ölñ õEü ö htõ0ü ë¡ç�ö�� üo�c
j#k�j û dfe�h
o�df}
r
qHo�uEx
}
~nyldfq�}��
ñ õ ý�ö�dfe�y�c
jKx
}
r
j#s�h�{zj#r�hHx
r
dfy�q�kl{R}�j#klmzj � �ij#k � kldf}
|
r
j#}�eldfy-{:�
hv}
r h�õ ý�ö�dfety�c
jKr
j#s�h�{�jnr�e�ylk�q��<juEx
}
~nyldfq�}���b�c�d�e
dfeRelsfdf|�c8ylsf{£r
d��Njnklj#}8yRu0klq�p¶ylc
j�q�k�df|�df}ihHs�g
k�q�g<q�e�hvs�qHu�� hvyly�j#kle�q�}Pj#y�hvs-���(qHu�h�e�y�hvyldf~��
x8�9j#k�df}8ylq£o�c
df~�c`ylc�jylj#p+giqzk�hvs � k�df}
|RgihHy�ylj#k�}�o�hHe�s�q8hHr
jnr�qz}�j�hv~�c�ely�klq��<j��
/ Þ�� Q
6�3�F�âi*03�â(6W�O38F�.���6 38FH,
*H1O*EI�38F�.0/�;

½8j#m�jnk�hHs�y�d�p+j��-r
q�p�hHdÀ}Rp+q8r
j#sfety�hH�zj�sfd�y�ylsfjKq�k }
q�hHr
m�hv}8y�hH|zjKqHuOgijnkldfg
c
j#k�hHs � sfyljnkldf}
|i��Å�j��9kljnele�� e�sfq8~�hvs�df��hvyldfq�}+p�q8r
j#s9o�q�x�s�rotqzkl��d�u�o�h�m�j�u0q�klp+e9uEk�q�p �iqzylcRj�hvkleOo�j#klj ~#q�k�klj#s�hvylj#r+�ij�u0q�klj � sfylj#k�df}
|Kk�hHy�c
j#k�ylcihv}�h�uEy�j#k��zb�c
j�e�hHp�j�~�hv}R�ij e�hHdfr
qHu ¹&d�~��8sfdfr
j#k�� eg
dfyl~�c�p+q:r�j#s-��  x
k�s�hv~�c?� e��
df}ihHx
k�hHs(p�q8r
j#s-�zr
j[
�c
j#mzj#df|�}	#�� e ~�hH}�~#j#sfs�hHyldfqz} � s�y�j#k��<j#y�~��f�X�]} � k�elyKm8dfj#o�� � sfy�j#kldf}
|Re�j#j#p�e ylqRp�hH��jylc
df}
|ze�cihvklr
jnk����ijn~�hHx
e�jty�c
j�e�hHp+j�g
klq8~#j#e�eldf}
|K}
j#jnr
e�ylq]�<jOk�j#gij�hHyljnrRd�}�hvs�s � sfylj#k�j#r
~�c<hH}
}
jns�e���È�Á8�8x
dfeldfy�jOp�j#~�cihv}
df~�hHszelj#sfj#~nyldfm8d�y-{dfe]h�~�cihvk�hH~nylj#k�d�e�yldf~�qvuw~nq:~�c
sfj�hve�qHuOp�hv}8{$e�gij#~nd�jne��9hH}
r�dfy�pRx
ely��ijKqvuwx�elj�µ8y�cihHy]h¤p�q8r
j#s9p+df|�c8yOr
q
�ijnylyljnk°o�dfy�c
q�x
y�~#q8~�c
sfj�hHk� sfylj#k�df}
|$~�hH}�hvs�p+q�e�yO�ijKdf}8ylj#k�g
kljnylj#r5hHe�hH}�hHk�|�x
p+j#}8y¥hv|:hvd�}�ely�ylcihvy�p�q8r
j#s-�b�c
j�gihHk�hHr
qHÁ¤p�h�{K�ij�k�j#elqzsfm�j#rR�8{�y�c
j�uEqzsfs�qHo�df}
|�hHk�|�x
p+j#}8y��H�(j#kldfg
c�j#k�hvs � sfy�j#kldf}
|�p�h�{]}
qzyO�<j�}
j#~#j#e�e�hvkl{Ru0q�k�ylc
j�g�kldf}
~#dfg
sfjqHu9yldfp�jV��r
qzp�hvdÀ}Kp�q8r
j#sfe�����x
ytdfy�p�h�{K�<j�j#ele�j#}8yld�hHs<u0q�k�ylc
jnd�k�elx�~#~#j#e�e-uEx
s9dfp+g
sfj#p�j#}8y�hHyldfqH}�����j#~�cihv}
df~�hHs��-ylqH�-}
j#x�k�hHs�ylk�hv}
elr�x
~#yldfqz}dfe�}
qzy�sfdf}
j�hvk���hH}�r_uEq�k+ylc
dfe�hH}�rPq�y�c
j#k�klj�hvelqz}
e�}
j#x�k�hHs¤eldf|�}ihvs]g
k�q8~#j#ele�df}
|Pdfe�sfdf��j#sf{_ylq�cih�m�j5h5sfdfp�dfy�j#r`r
{8}ihvp�df~�k�hv}
|�j����hHk�hvsfs�jns�g
k�q:~nj#ele�d�}�|�qvuO�ihH}
rD��sfdfp�dfyljnrR~�c<hH}
}
jns�e��<j�hH~�c�o�dfylcÌd�y�e]qHo�}+uEk�j#�8x
j#}
~#{£hH}
r�g�cihHe�j�~�cihHk�hH~#y�j#kldfely�df~#e��(p�h�{Rqv�Nj#kKhRo�h�{ylq+~#q�p+gij#}�e�hHy�j�u0q�k]y�c
j#e�jRr
j�uEj#~nyle��B
�q8~�c
sfj�hHk � sfylj#k�d�}�|�p�h�{Rylc8x
eK�<j$e�j#j#}`hHeKy�c
j��ns�hHely sfd�}�j�hHk ely�hv|�j����0�Uj�sfsfj#k��(º�Æz»�@����ijVuEq�k�jyldfp�jV��r
qzp�hvdÀ}
g
klq8~#j#e�eldf}
|+y�hH�zj#e�qHm�jnk�o�d�y�c
df}�y�c
j$hHx�r
dfylq�k�{R}
j#k�m�q�x�e]el{8e�ylj#p£�
/ Þ�% Q
6�3�ã8,�/wãz38*0*�,�I�.0â</k��F�.E/Oãz.�� *03

½8j#m�jnk�hHs�p+q8r
j#sfeKotj#k�j��ihvelj#r�q�}5y�c
j�g
k�df}
~#dfg
sfjRylcihvy$y�c
j�hvx
r
dfylqzkl{�e�{8elyljnp hHy�ylj#p+g
yle�y�q�~�hH}
~#jns�~#q�k�klj#s�hHy�j#e
qHu°h�e�q�x
k�~#j��

�hH}
~nj#sfs�hvyldfq�}¤~#q�}
e�yldfylx�ylj#e�h o¥h�{�qvuNjnelyldfp�hHyldf}
| ylc
j�e�q�x
k�~#j�� e�~�c<hHk�hv~#yljnkldfely�d�~ne��z¦-ythHsfelqKcihve�ylc
j�j��9j#~#y�qvu �#~ns�j�hHkldf}
|<��ylc
j�df}8ylj#k�}ihHsklj#g�klj#e�j#}8y�hHy�dfq�}��He�q]y�cihHy9y�c
jtjnp�j#k�|�j#}
~njtqvuD}�j#o5elqzx
kl~#jne dfe(j�hHe�d�jnk y�q�elg<q�y��©½D~#j#}
j�hH}ihvsf{:e�dfe9p�df|�c8y<ylc8x
e�g�klq8~#j#j#rRm8d�h�h�elx�~#~#j#e�eldfq�}qHuOj#e�yldfp�hvylj��-~�hH}�~#j#s���jnelyldfp�hHylj ely�j#g
e��9hve]j#sfj#p+j#}8yle�qHu�ylc
j
hHx
r
dfy�q�kl{+el~#jn}
jThvklj�g<j#j#sfj#r£h�o¥h�{Rqz}
j$h�u0ylj#k�y�c
j�q�y�c
j#k
�Z�°hv��hHy�hH}
d9j#yhHs-�9º�ÆzÆ��z�#�
b�c�j�~�hH}�~#j#sfs�hHyldfqz}�g�kldf}
~#dfg
sfj � yleKo�j#sfs�o�dfylc�k�j#~#j#}8yKg
c8{8eldfq�sfq�|zdf~�hHs9j#m8dfr
j#}�~#j$qvuOd�}�c
df�
dfylq�k�{Rg
klq8~#jneleldf}
|�qvuwdf}8yljnk�hHx�k�hHsyldfp�j]hv}
r�sfj#mzj#s9r
d��9j#klj#}�~#j#e]df}+ylc
j�¹�½(�¾�ZI�hHylk�h
j#y�hHs-�f�iº�Æ�Æ�¼�
�Åzq�kldfe�j#y]hHs-�<º�ÆzÆ�»
�vb e�x
~�c
dfy�hv}
d-�iº�Æ�Æ�¼z�#�z¦-y]hHsfelq � yle�o�j#sfsio�dfy�c�ylc�jklj#~nj#}8y�d�r�j�h�qvu��
sfdf}
rRelj#g<hHk�hvyldfq�}+qHu�~#qz}
~#x
k�klj#}8y�e�q�x
k�~#j#e��l
�hH}
~nj#sfs�hvyldfq�}Rqvu h�e�q�x
k�~#jKg
klq8r
x�~#j#e]h¤klj#e�d�r�xihHs<ylcihvytdfe�x
}
~#qzklk�j#s�hHyljnro�dfylc
ylcihvy e�q�x
k�~#j��RmKdfm�j#}2�Pe�q�x
k�~#j#e��z~�hv}
~#j#sfs�hHy�d�qz}$qvu&hvsfs:~nq�pR�
df}ihvyldfq�}
eX���Vº�e�q�x
k�~#j#e�otqzx
sfr�g
klq8r
x�~#ja�_x
}
~nq�klk�j#s�hHy�j#r�qzx
ylg
x�yle��
Itsfdf}
r+elj#gihvk�hvyldfq�}5�Ehv}
r�klj#s�hvylj#r�y�j#~�c
}
df�8x
j#e���~�hv}��<j�e�j#j#}�hve]h
g
kldf}
~#dfg
sfj#r�o�h�{RqHu�j#ely�d�p�hHy�d�}�|$y�c
jKgihHk�hHp�jnylj#k�e�}
j#~#j#e�e�hvkl{�uEqzk~�hH}�~#j#sfs�hHyldfqz}��



a ¬O¨K¯9Õ�® Ð ±�¬O¨
��q8r
j#sfe�qHu$y�d�p+j��-r
q�p�hHdÀ}_hHx
r�d�y�q�k�{ g�klq8~#j#e�eldf}
|Po�j#klj£kljnm:dfj#o�j#r���d�}�~#sfx
r
df}
|`k�j#~#j#}8y�p+q8r
j#sfeR�ihHe�j#rZq�}Zylc
j£g
kldf}
~nd�g�s�jÌqHu~�hH}�~#j#sfs�hHyldfqz}��Ob�c
j£p�q8r
jns�e�hv~#~#qzx
}8y�o�j#sfs uEq�k+q��
e�j#klmzj#rZgij#k�uEq�k�p�hv}
~#j�qz}Pg
el{8~�c
q8hH~#qzx
ely�d�~5y�hHe��:e���hH}
rPy�c
j#dfk�g
c8{8eldfq�sfq�|zdf~�hHshHe�elx
p+g
yldfq�}�ethHk�j°k�j#s�hHy�d�mzj#sf{$j�hHel{+ylq
e�hvyldfe-uE{��0hHsfylc�q�x
|zcRr
dfklj#~#y�g�c:{8e�d�qzsfq�|�df~�hvs
~#qz} � klp�hHy�d�qz}Rdfetdf}�p�hH}8{�~�hvelj#e s�hH~��8d�}�|:�#�zb�dfp�j��r
q�p�hHdf}
g
klq8~#j#e�eldf}
|Ro�dfylc�d�}Ry�c
j�hHx
r�d�y�q�k�{R}
j#klmzq�x
e�el{8e�ylj#p�dfe¥h¤klj�hvelqz}ihH�
sfj�hHsfy�j#kl}ihvyldfm�j ylq
ylc
j p�qzklj�~#qzp�p�qz}Thvele�x
p�g
y�dfq�}
qHuuEkljn�:x�j#}
~#{z�-r
q�p�hHdf}�g
k�q8~#j#ele�df}
|�qHuOelsfqHo�sf{z��m�hvkl{8df}
|�elg<j#~#y�k�hvsOgihHy�ylj#k�}
e��<g
k�q8r
x
~#j#r£df}�ylc
j
~#q8~�c
sfj�h�hv}
r�~�hHk�kldfj#r��8{�h
ylqz}
q�y�q�g
df~k�hvylj
~#q8r
j�� Ê x
r�d�y�q�k�{�g
klq8~#jneleldf}
|�p+q:r�j#sfe�g
klqHm8dfr
j�df}8ylj#k�j#ely�df}
|�j#Á
hHp�g�s�jne]qHuOy�d�p+j��-r
q�p�hHdf}Rg
klq8~#jneleldf}
|�qvutylc
j
ely�q8~�c<hHely�df~ � }�jely�klx
~#y�x
klj
qHu�}
j#x
k�hHs(elg
df��jKy�k�hHdf}
e��

^ Ü(nnÜ9«8Ü9¨K¯9Ü Ð
o I�hHy�k�h��+���f�?�Kx8o�hHrih��O½9�f� hv}
rP��dfy��#gihHy�kldf~��9�+ $�+
K����º�ÆzÆ�¼��n�t��½8j#}
e�dfyldfm8d�y-{5y�q�df}8yljnk�hHx�k�hHs�y�j#p�g<q�k�hHs�r
dfelgihvkldfyldfj#eRqvu°sfqHo��hv}
r`c�d�|zc8�0uEklj#�8x
jn}
~#{5}
j#x�klq�}�eRd�}�ylc
j+elx
g<j#k�d�qzkRq�sfdfm�hHk�{�~#qzp�g
sfj#Á9�9¦�¦#�+
�q�df}
~#dfr
jn}
~#j�r�j#ylj#~nyldfq�}��f��Å<�B�]j#x
k�q�g
c8{8eldfqzs���¼�»��º�²�@z¼��#º�²HÇ8¼
�
o I�klqHo�}(�	mR�
Å<�9�lº�ÆzÆ�²z�#�9��
�qzp�g
x�y�hHy�dfq�}ihvsihHx
r�d�y�q�k�{�el~nj#}
j$hv}ihHsf{8eldfe�µ
h
kljng
klj#e�j#}8y�hvyldfq�}ihvsOhHg
g
k�q:hv~�c(���K½8c
jp,�j#sfr��q  j#gihvkly��p+j#}8ytqvur
�qzp�g
x
y�j#k�½8~#dfj#}
~#j¤x
}
g
x
��s�dfe�c
j#r�r
q8~#ylqzk�hvs�r
dfele�j#kly�hHy�d�qz}��
o 
�hvkld�hH}�d��9��� Ê �f��hv}
rb ]jns�|zx
yly�j��5I°�O��º�ÆzÆ�$�hz�#���s� j#x
k�hHsO~#qzklk�j#s�hHyljne$qvu¥y�c
jRg
dfyl~�c5qHu�~#qzp�g
sfj#Á�ylqz}
j#e���¦#���wd�y�~�c¡hv}
r5g
dfyl~�ce�hHsfdfj#}
~#jz��� Åi�(�]j#x�klq�g�c:{8e�d�qzs-�
¼�$
�9º�$�Æz»��#º�¼
º�$
�
o 
�hvkld�hH}�d��8��� Ê �f�
hH}
r�  j#sf|�x
y�ylj��(I°�(�lº�Æ�Æ�$v�i�#�9�Y�]j#x�k�hHs(~#q�k�klj#s�hvylj#e qHuOylc
jKg
dfy�~�cÌqHu ~nq�p�g�s�jnÁRylq�}�j#e���¦l¦#�i�wd�y�~�c�e�c
d�uEy���g
dfyl~�chvpR�
df|�x
dfy-{��zg
cihvelj��-df}8m�hHkld�hv}
~#j���g
dfyl~�c�~#dfkl~nx
s�hHkldfy-{8�
k�hHyljV��g
dfy�~�c5hH}�r�y�c
j
r
q�p+d�}<hH}
~#jKk�j#|�dfq�}AuEq�k�g
dfy�~�c(���¤Åi�l�]jnx
klqzg
c8{:e�dfq�s-�¼�$
�9º�¼
º�¼©�Vº�¼�@vÇi�
o 
�hvkl}
jn{:�8¹O�z´$�f�8hH}
r7�°df}��zb���
K�zb��9�lº�Æ�»�Æz�#�
����j#e�giqz}
eljne�qHu sfqHo��0uEkljn�:x�j#}
~#{
~#j#sfsfe�df}Rylc
j d�}DuEj#kldfqzkt~#qzsfs�df~#x�s�x�eOylq�df}8yljnk�hHx�k�hHsy�dfp�j�r
d��9j#klj#}�~#j#eKqHuO~#sfdf~��:eKµ
jnÁ:~nd�y�hHy�q�kl{�hH}
r�df}
c
df�
dfy�q�kl{
~#qzp�g<q�}
j#}8y�e��f�]Å<�	� j#x
klqzg
c8{8eldfq�s-�	$�²��9º#ÇzÇH�#º�$
ºz�
o 
�c<hH}��zÅi�	
K�R�R�f���°df}��zb��	
K�8b��f�:hv}
r���x�eldf~�hH}8y�� Ê �	 
�9�lº�Æ�»�¼z�#�<��È(�9j#~#y�e�qHu�d�}8y�j#k�hvx
k�hvs9yldfp�j�r
jns�h�{8e�qHu�}
q�dfelj ely�d�pRx�s�d�q�}sfqHo��0uEkljn�:x�j#}
~#{�~nj#sfs�eKdf}�y�c
jR~�hHy�� e°df}8u0j#kldfq�k ~#q�sfsfdf~#x
sfx
e��i¦�¦#�X��j#e�giqz}
elj#e
ylq+�ihH}�r8��g<hHele � sfylj#k�j#r�}�q�dfelj#e��f�$Å<�X�]jnx
klqzg
c8{:e�dfq�s-�
�z»
�	�vÇ�@�����$�º��

o 
�q8qz��j����5�����]�lº�Æ�Æ�º��#� ����q8r
jns�df}
|`hvx
r
dfylqzkl{�g
klq8~#j#e�eldf}
|PhH}�rPq�k�|:hH}�d�e�hHy�d�qz}��f��½Dc
j-,�j#sfr���  j#gihvklylp+j#}8yRqHut
�qzp�g
x�ylj#k½D~#dfj#}
~#j�x�}
g
x
�
sfdfelc�j#r�r
q8~#ylqzk�hHs(r
dfele�j#kly�hHyldfqz}��
o 
�x�s�sfdf}
|<�iÅ<�����f��hH}
r`½Dx
p�p+j#k � jns�r(�`u
�O��º�ÆzÆ����n�O���(j#k�~#j#g
y�xihHs�e�j#|�k�j#|:hvyldfq�}5qvu]~#q�}�~#x
klk�j#}8y$e�gijnj#~�c e�q�x
}�r
e�µ(hH�
e�j#}
~#j+qHuhv~#klqzele��EuEk�j#�8x
j#}
~n{�|zklqzx
g
df}
|
�:{+~#q�p+p�qz}$df}8ylj#k�hHx
k�hHs(r
j#s�h�{:�f�f��Åi� Ê ~#q�x
e�y��<½8q8~�� Ê p��8Æ�»
�
¼z»��©��¼zÆ�¼
�
o r�jS
�c
j#mzj#df|�}	#z� Ê �9�lº�Æ�Æ�@��#�<��½Dj#gihHk�hHy�d�qz}�qvu�~#q�}
~nx
klk�j#}8y]cihvklp�qz}
df~�elqzx
}
r
e�µ8�
x�}
rihHp+j#}8y�hvs8uEkljn�:x�j#}
~#{�j#e�yldfp�hvyldfq�}RhH}
r�hy�dfp�j��-r
q�p�h�df}$~�hv}
~#j#sfs�hHy�dfq�}�p+q8r
j#s<qHuthHx
r�d�y�q�k�{Rg
klq8~#j#e�eldf}
|<���KÅ<� Ê ~#qzx
ely��i½8q8~�� Ê p£�:Æ�@
�	@�²z¼
ºV�v@z²�Æ�³��
o r�jw
�c�j#m�j#df|z}	#�� Ê �9�lº�Æ�Æ�¼z�#�9��
�q�}
~#x�klkljn}:y m�qHo�j#s<elj#|zklj#|8hHyldfqz}�¦�¦l¦Kµ Ê }
jnx
k�hvs�p�q8r
jnsiqvu cihvklp�qz}
df~�df}:y�j#k-u0j#klj#}�~#j$~�hH}
~#jns�s�h©�y�dfq�}��f��º�³
º��
²z»��z¼��l²�»�$��
�
o r�ja
�c
j#m�jnd�|z}	#�� Ê �f����h�o�hHcihvk�h��H´$�f��b�elx
��hv�8d��z�5�f�©hv}
r Ê df��h�o¥h����T���lº�ÆzÆ�¼z�#�8��
�qz}
~#x
k�klj#}8y�m�qHo�j#s8d�r�j#}8yld � ~�hvyldfq�}
¦tµ�È �Nj#~nyleqvu k�j#s�hHyldfmzj°sfj#mzj#s�hH}�rA��³
r
d��9j#kljn}
~#j��f�KÅi� Ê ~#q�x�ely��<½8q8~�� Ê p��<º�³�º��
²�»�@�Æ©��²z»HÇ:¼��
o r�jw
�c�j#m�j#df|z}	#�� Ê �f�
hv}
rF��h�o�hHcihvk�h
�z´$�9��º�ÆzÆ�¼��n�i����q8r
j#sfdf}
|
ylc
jKg<j#kl~#jng
yldfq�}ÌqHu�pRx
sfyldfg
sfj�g
dfy�~�c�j#e��f���
�wklq8~��8¦-Å�
 Ê ¦to�q�k��z�e�c
q�g�qz}x
�q�p+g
x
y�hHyldfqz}ihHs Ê x
r
dfylqzkl{�½8~#j#}
j Ê }ihvs�{8e�d�e��R�°hv|�qH{:h��
o r�jw
�c�j#m�j#df|z}	#�� Ê �9�lº�Æ�Æ�»z�#�9��
�hH}
~#jns�s�hvyldfq�}Rp+q:r�j#s9qHu�g
dfyl~�c�gij#k�~#j#g
y�dfq�}��f�KÅi� Ê ~#q�x�ely��<½8q8~�� Ê p��<º�³�@
�9º�²�$
ºV�Vº�²�¼
ºz�
o r�j[
�c
j#mzj#df|�}	#�� Ê ���<hH}
rU��h�o�hHcihvk�h
��´$�(�lº�ÆzÆ�»z�#������x
sfyldfg
sfjKg<j#kldfq8r�j#e�yldfp�hvyldfq�}�hH}
r�g�d�y�~�c�gijnkl~#j#g�yldfq�}£p�q8r
j#s-�f�]½8g<j#j#~�c

�qzp�p
x
}
df~�hvyldfq�}���e�x
�
p�dfy�ylj#r��

o   j#sf|zx
yly�j��?IK���lº�Æz»HÇ8�#�O��½8gijnj#~�c ~nq:r�d�}�|�df}5ylc
j�hHx
r
dfy�q�kl{Ì}
j#klmzj5µ�¦�¦#� ��k�q8~#j#ele�df}
|�e�~�c
j#p�jne�uEqzk�m�qHo�j#s��-s�df�zj$e�q�x
}
r�e��f�RÅi�Ê ~nq�x
e�y��i½Dq:~z� Ê p£�:¼��
�8»�¼zÆ��l»�»�$��
o   x
k�s�hH~�c��l�$�9¦#����º�Æ�$�@��n� ��È��8xihHsfdf��hvyldfq�}�hH}�r�~�hv}
~#j#sfs�hHy�dfq�}£ylc
j#qzkl{�qvu¥��d�}<hHx
k�hHs�p�hvel�8df}
|H�-sfj#m�j#s9r�dÀ�9j#k�j#}
~#j#e��f��Å<� Ê ~#q�x�ely��½Dq:~z� Ê p��R@����9º�²z³�$��#º�²�º�»��
o Èws�sfdfe��� $�<�lº�Æ�Æ�$��#������k�j#r
df~#yldfqz}8��r�kldfm�j#}+~#q�p+g
x
y�hHyldfqz}ihHs
hHx�r
dfylq�k�{$e�~#j#}
j
hH}ihvs�{8e�d�e��f�¥�A¦-bPx
}
g
x��
sfd�e�c
j#r+r
q8~#ylqzk�hHs<r
dfele�j#kly�h��y�dfq�}��
o ´ j#sfp�c
qzsfyl���z´$�8m9�9�lº�»�¼z¼��#�9��� }�y�c
jKelj#}�e�hHy�dfq�}
e qHu y�q�}
j+�EÈ�}
|zsfd�e�c�y�k�hH}�els�hHy�d�qz} Ê � Å<�iÈ�sfsfdfe��<º�Æ��HÇ:�n�f���]j#oy��q�kl�9�	  qHm�jnk��
o Åzj��9klj#e�e��9¹O� Ê �9�lº�ÆHÇ8»��#�9� Ê g
s�hH~#jKy�c
j#q�k�{�qvu elqzx
}
r�sfq8~�hHsfdf��hHy�dfq�}��f��Å<�q
�q�p+g�����c8{8eldfqzs��
�wel{8~�c
q�s-�8Çiºz�	@��©�v@zÆ
�
o Åzq�k�d�e��O���?"
�f�OhH}
rz�°df}��(b��+
K��b����lº�ÆzÆ�»z�#����È�}8m�jns�qzgij+~#q8r
df}
|£d�}�ylc
j�s�hHy�j#k�hvs�elx
g<j#k�d�qzkRq�sfdfm�j��(¦l¦�¦#�+
�q�p+gihHk�d�e�q�}£o�dfylch©�Njnklj#}8y]g<hHylc8o�h�{8e��f��Åi�(�]j#x�klq�g�c:{8e�d�qzs-�
¼�Æ
�
²���@©��²�$�Æ
�
o � q�}
dfe�c
d-�N� ���<bOhH��hvcihHe�c
d-�
b��9b��f�9�`hv|�}
jnk��<´$�f�9½8x
sfsfdfm�hH}����Û��È��f�9hH}
r*
�hvklk��?
K�9È��O�lº�Æ�»z»��#�¸�s�]jnx
klqzg
c8{:e�dfq�sfq�|zd�~�hHs hv}
rhv}ihHy�q�p+d�~�hHsHelx��
ely�k�hHy�j#eOqvuNe�q�x
}
r
sfq8~�hHsfdf��hHy�dfq�}Kdf}�ylc
j�qHo�s-�f��d�}�� Ê x
r
dfylqzkl{ uEx
}�~#yldfq�} ��}
j#x
k�q��
dfq�sfqz|�df~�hHsz�ihHe�j#eOqvuic
j�hvkldf}
|i�f�Èwr
dfylj#r��8{xmR�
� �
È�r
j#sfp�hv}��z�Û�
È��qm¤hHsfsNhv}
r�� �
�5�q
�qHo�hH}����]jnoy�tq�k��N�8� d�sfj#{8�8¼�²
ºV��¼vÇ����
o ¹&{�qz}����¤�
���9�lº�Æz»�@©�Vº�Æ�»�»z�#�
� Ê ~nq�p�g�x
y�hvyldfq�}ihvsip+q8r
j#s<qHu ��d�}<hHx
k�hHs<s�q8~�hvsfd���hHyldfqz}�hH}
r+elj#gihvk�hvyldfq�}��f� df}��s�KhHy�x
k�hvs9~#q�p+g
x8�y�hHy�d�qz}��f�]È�r
dfy�j#r��:{+�Û�	��df~�cihvklr
e��	
�hHpR�
k�d�r�|�j��8��hHe�e��<��¦-b �wklj#e�e��X@
º�Æ���@�²�¼��



o ¹&df~��8sfdfr
j#k��8Åi�q
K�	�¤����º�Æ��zÆ��n�9�#b�c
k�j#j$hHx�r
dfylq�k�{Rylc
jnq�kldfj#e��f�Kd�}5����el{8~�c
q�sfqz|�{8�
h
elylx�r
{�qvu¸h
e�~#dfj#}
~#jz���
È�r
dfyljnr��8{�½9�	� q:~�c��
� j#o{�tq�k��N�
�A~�mKk�h�o��-´]dfsfs-��¦#�8Ç<º��#º#ÇzÇi�

o ¹&df~��8sfdfr
j#k���Å<�q
K�q�¤�i��º�Æ��
º��n�9� Ê r
x�g
sfj#Á�y�c
j#q�k�{�qvu g
dfyl~�c�g<j#kl~#jng
yldfq�}(���
È�Á8gijnkldfj#}8yld�hR¼
�9º�²�»©�Vº�@HÇi�
o �KhH��hvy�hH}�d��vb������]�8x
}�qi�8´$�RmR�f��hv}
rF��h�o�hH�ihvy�h
�zb��<�lº�ÆzÆ��z�#�
����j#e�d�r�x
j��-r
kldfm�jn}�hHk�~�c
dfylj#~#y�x
klj uEq�kO~nq�p�g�x
y�hvyldfq�}ihvs
hHx
r
dfy�q�kl{e�~#j#}
j
hH}ihvs�{8e�d�e��f���8��klq8~���¦-Å�
 Ê ¦#�(º�$����#º�¼�²��
o ��hvylyljnklelqz}��q�¤�� 
�f�R��q���d�}�elq�}(���R�f�8´]qzs�r�elo�q�kly�c��8Åi�f�
��~Y�°jnqHo�}��	 
���R|<cihv}
|i�	
K�f�
hH}�r Ê sfsfj#k�cihH}
r(�
�5�9�lº�Æ�Æ�²z�#�<��
�qzp�g
sfj#Áe�q�x
}�r
e]hH}
r�hHx
r�d�y�q�k�{Rd�p�hH|zj#e��f��df}�� Ê x
r
dfylqzkl{Rg
c8{8eldfqzs�qz|�{RhH}
r+gijnkl~#j#g�yldfq�}��f��È�r�d�y�j#r��8{Q�T�	
�hv��hHsfe��R�T�8´ q�k�}
j#k]hH}�r�¹O�
  j#p�hH}8{8��� Á�u0q�klr(�
��jnkl|:hvp�qz}���k�j#ele��iÇ8²�Æ©��ÇzÇ�$
�

o � hH�
df}
jnk��H¹O���¤�f��hH}�rT½8~�cih©uEj#k����¤��� �:��º�Æz¼�»��n�8��  df|�dfy�hvs�g
k�q:~nj#ele�d�}�|�qHu9elg<j#j#~�c�e�df|�}ihvs�e��f�OÈ�}
|�sfj#o�q8q8rt
�sfd��Ne����]Å<����k�j#}8yldf~#j��´KhHsfs-�
o �Aj#r
r
dfe��5���f�9hH}
r£´]j#o�dfy�y����5�&Åi�O��º�Æ�Æz²��n� ����q8r
j#sfdf}
|�y�c
jRdfr
j#}8yld � ~�hHyldfqz}�qvut~#q�}�~#x
klk�j#}8y$mzqHotjns�eKo�dfylc£r
d��9j#klj#}8yKu0x
}
rih©�p+j#}8y�hvs
uEk�j#�8x
j#}
~nd�jne��f��Å<� Ê ~#q�x
e�y��<½8q8~�� Ê p��8Æ
º��
²�@�@©��²vÇ��
�
o �\j�sfsfj#k�� Ê �	���9�lº�Æ�»�@��#�9� Ê x
r�d�y�q�k�{Rg
c8{:e�dfq�sfq�|z{:�f�9�]j#o{�tqzkl�9� Ê ~�hHr�j#p�df~°�wklj#e�e��
o b�e�x
~�c
dfy�hH}�d��l
K���lº�ÆzÆ�¼z�#���n¦-}
g
x
y uEk�q�p�ylc
j
p�jnr
d�hHs�}8x
~ns�jnxihHeKqHu�ylc
j
ylk�hHg<j#�#q�dfr£�iq8r
{�y�q�hH}£df}8ylj#k�hHx
k�hHs�sfj#m�j#s�r
jnylj#~#y�q�k����´��Ûº�³����
²
º�ºV��²z²HÇ<�
o �5jnd�}<»��R�5jnd�}8y�k�hHx������5���lº�Æ�»��z�#�O� Ê ylc�j#q�k�{¡hv}
r5~#q�p+g
x
y�hHyldfqz}ihHs�p�q8r
jns qvu°hHx
r�d�y�q�k�{�p�qz}ihHx
k�hHs�elqzx
}
r5e�j#gihHk�hHy�d�qz}��f�¿ }
dfm�j#k�eldfy-{RqHut½8y�hH}8u0q�klr+x
}
g
x��
sfd�e�c
j#r�r
q8~#y�q�k�hvs�r
dfe�elj#k�y�hHy�dfq�}��
o �Kdf}��Ob���
K��b��f�thH}�r}
�cihH}(�tÅ<��
K�~�R�K�lº�Æ�Æz³��#� �#¦-}8yljnk�hHx�k�hHsKy�d�p+j�elj#}
e�dfyldfm8d�y-{_df}Pp+j#r
d�hHs�e�x
gijnkldfq�k�q�sfdfm�j�qvu$~�hHy��f��Åi�
� j#x
k�q�g
c8{8eldfq�s-�	$vÇi�8Ç�$����-Ç:»z»
�

o �Kdf}���b��+
K��b��f�B
�cihH}(��Åi�+
K�B�R�f�OhH}
rD
�hHkl}�j#{:�O¹¸��´$����º�Æ�»z¼��n�t��È(�Njn~#yle+qHu°df}8yljnk�hHx�k�hHs�y�dfp�jRr
j#s�h�{8e
qHu°}�q�dfelj+elyldfpRx
sfdqz}�sfqHo��0uEkljn�:x�j#}
~#{£~#j#sfsfe�df}5ylc
jR~�hHy�� e�df}8u0j#kldfq�k¤~#q�sfsfdf~#x
sfx
e��<¦�¦l¦#��È�m8d�r�j#}
~#j uEq�kK~#k�q�ele���~nq�klk�j#s�hHy�d�qz}��f�RÅi�5�]jnx
klqzg
c8{:e�dfq�s-�?��»��
��$�²©�v�z»�@
�

o �Kdf}��8b��	
K�8b��f�R�°x8o�hHrih��
½9�f�:hv}
r�½8x��#hv�8x����T�9��º�Æ�»vÇ:�n�9�#¦-}8ylj#k�hHx
k�hHs9y�d�p+j]e�j#}
eldfy�d�m8dfy-{RqHu�c
df|�c8�0uEk�j#�8x
j#}
~#{+}
j#x
k�q�}
e df}�ylc�jdf}8u0j#kldfq�k�~#qzs�sfdf~#x
sfx
e��f��Åi� Ê ~#q�x
e�y��<½8q8~�� Ê p��8¼�$
�9ºnÇ:³�º��#º#Çiº�³
�


