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1�f2^�Y�^`Xob2^�^`XZY
ÿZsw*£ekcZadz?YVi�b?adY
b[]\�^`^`[]Y��BY'^`^`YVaq^`Xob?g�^`XZY
�Fsw* eVcZajzhYVi
�"YVeVb?cZidYRidlx���"fh[ÀYka`a`f?a`i¾b2a`Y+��fha`Y�[]\_Û?Yk[_l�^�fyf�ekeVcZa¾\_g|^�X-Ynob?ad\_^�l�n"fhad^`\]fhg�f?�%^�XZY�eVfxwZYk�vfha`w�^`Xob?g \_gy^�XZY�idlxid^`YV�qb2^�\_e�n"fhad^`\]fhgF���oa`fh� ^�f?ny^�f+�"f?^d^�fh��~$^�X-Ywob?idXZYVwÍeVc-adzhYkiqidXZf��Þekf�wZY'��f?a`wÍYVa`adfha(a�b8^�Y�á uZsw*�~�^�XZY
��a`b?ek^`\]fhg f2�ÀwZYkeVfxwZYVwm��a�b2�qYki�^�Xob2^ XZb�z?YfhgZY�fha���fha`Y�eVfxwZY�idlx���"fh[_iÀ\]g�YVa`adfha ë �T\_^�XRâ?è¾\_^`YVa�b8^�\]f?gZiV~Õ��a�b?��Y�Yka`adfha�a�b8^�Y
áÙ��sw*·~"^�XZY���a�b?e'^�\]f?gf?��wZYkeVfxwZYVw���a`b?��YViq^`Xob2^
XZb�z?Y+fhgZY�fha���fha`Y5�qYki`i`b?�hY+�Z\�^�iq\]g|Yka`adfha ë �T\�^�Xßâ2èy\_^`YVa�b8^�\]f?gZiV~%b2gZw^�X-Y·zx\]aj^�cob2[][_l�eVfh\_gZeV\_wZYVg�^�uZsw*�b2gZw+��sw*ÄeVc-adzhYkiÀ�T\_^`X+Ó2èhè�\�^�Yka�b2^`\]fhgZik��W%XZY�wZf?^d^�YVw5eVcZajzhYki�i`XZf��^�X-YtwZYk^`YVek^`YVw5eVfxwZYk�vfha`w�YVada`fha�a�b2^`Y�áêr�uZsw*·~��TXZYVg�^�XZY·pLrts¼ußw-YVeVfxwZYka%eVfh��nZ[]Y'^�Yki%\_^�i���b.!�\_��cZ�g0cZ���"YVa�f?��\_^�Yka�b2^`\]fhg-iÀ�T\_^`XZfhc-^t�og-wZ\]gZ�5b?g�l�eVfxwZY'��fhadw ë ~�b?��b2\]g+��fha�â?è�b?gZwyÓ?èhè
\�^�YVa`b2^�\_fhgZik�(W%XZYi`\_�hgZ\��oe{b?g�^%�hb?n
�BY'^���YkYVg�^�XZY�r�uZsw* b?g-w�uZsx*àeVcZajzhYVi¦i`X-f��à^�Xob8^%��b2g0l�f?�L^�XZYtekf�w-Yk�vfha`w�YVada`fhadifxeVeVc-aT�TX-YVg5^`XZY�wZYVekf�w-YVa%�ogZwZi�b�z2b?[]\_w
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y o�«+OqN�M�S¦O�¬ U{K+§\qW%XZYT��fhid^.g-f?^�b?�-[]Y�e�Xob2a�b?e'^�YVad\]ij^�\]e%f2�B^`XZY%i`\_��cZ[Db8^�\]f?gZi$\_i.bti`Xob?adn YVa`adfha�}ofxfhaV���Àgob2[_lxi`\_i.i`XZf��Ti.^�Xob8^\]g�nob?ad^V~�^`XZ\]iv\]i�w-cZY�^�f�[_f��»��Yk\]�hX�^%ekf�wZY'��f?a`wZik~owZYVidnZ\_^`Ytrtb{z�\_w':�b?e)v�b�lN$ôi%id^�b2^�Yk�qYkg0^`iV~w?`Ã·b?[_[Db?�?YVaó



z|{ }�~|���j��� }�~.�E�|���X��}��j�F�|���X���j�E�|���X� �.���X�|���X�����X��~g��w���g�|�|�|�|� �j�|� �j�|� �|�|�g� �j�g� �G�g�g��� �j�g��w���g�|�|�|�|� �j�|� �j�|� �g�g�g� �j�g� �j�g�|�|� �j�g������g�|�|�|�|� ����� �j�|� �g�g��� �j�g� �g�g�|  �j�g������g�|�|�|�|� ���N� �j�|� ���F |� �j�g� �����|�  |������F�|�|�|�|� �|�j�N� �j�|� �|�N�j� �j�|� �� ����  | �����g�|�|�|�|� ���|��� �j�|� �j�|�g� �j��� �| |�g�  | �������|�|�|�|� ���g�g� �j�|� �g g� �j�N� �|����� �N��w���g�|�|�|�|� �j���g�g� �j�|� �|�g�j� �j�g� �| g���  ���w���g�|�|�|�|� ���|�N�¡� �j�|� �j�|�N� �j�g  �|�|�|� ����x���g�|�|�|�|� �|�G�g�N�G� �j�|�  ���  �j�|� �|�g��� �| W$b?�-[]Y(´hÈ¦á�1�º�´�èhèhè�~Xv·º·â2èhè ë pLrts¼ußekf�wZY2~"â?è(\_^`YVa�b8^�\]f?gZi

z|{ }�~|���j��� }�~.�E�|���X��}��j�F�|���X���j�E�|���X� �.���X�|���X�����X��~g��w���g�|�|�|�|� �j�|� �j�|� �|�g�|  �j�g� �G�g����� �j�g��w���g�|�|�|�|� �j��� �j�|� �|�|�g� �j�g� �|�g�G�|� �j�g������g�|�|�|�|� �g �� �j�|� �|����� �j�g� �g�|��� �j�g������g�|�|�|�|� �g�|� �j�|� ���� |� �j�N� �|�|���  |������F�|�|�|�|� �j�|�|� �j�|� �|�g��� �j�g� �|�N�G�  �������g�|�|�|�|� �|�g�g� �j�|� �j�g��� �j�g� ������� �g��������|�|�|�|�  |�|�g� �j�|�  |�g  �j�g� ������� �|��w���g�|�|�|�|� �G�g�N�j� �j�|� �g�g� �j�g� �|�|�|� �g��w���g�|�|�|�|� ���N�.�|� �j�|� �|�.�|� �j�N� �|����� ����x���g�|�|�|�|� �j ����| |� �j�|� ���j� �j�g� �j�g��� �g�W�b?�Z[_Y·Ó�È¦áu1Àº�´�èhèhè-~Ev�º�â?è?è ë pLrts¼uÌeVfxwZY2~"Ó?èhè(\_^`YVa�b8^�\]f?gZi

â



0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
10

−6

10
−5

10
−4

10
−3

10
−2

10
−1

10
0

SNR (Eb/No)

E
rr

or
 R

at
es

�$\]�?cZa`Y�ÓxÈÀá�1�º�´�è-~ èhèhè�~Ev·º�â?èhèhè ë põrts¼ußeVfxwZY?~"â?è b?g-w+Ó?è?è \�^�Yka�b2^`\]fhgZi
z|{ }�~|���j��� }�~.�E�|���X��}��j�F�|���X���j�E�|���X� �.���X�|���X�����X��~g��w���g�|�|�|�|� �j�|� �j�|� �| |�g�|� �j�g� �¡�F�|���g� �j�g��w���g�|�|�|�|� �j�|� �j�|� �|�g���|� �j�g� �G�������|  �j�g��w���F�|�|�|�|� �j�|� �j�|� ���g���|� �j�g�  �������� �j�g��w���g�|�|�|�|� �¡�g� �j�|� �G�g�g��� �j�g� ���g���G� �j�g��w�����|�|�|�|� �|��� �j�|� �|�g�|� �j�N� �¡�F�|��� �j�g��w�����|�|�|�|� �¡����� �j�|� �|�|��� �G�g� �g�|�|� �G�g��w�� g�|�|�|�|� �| ���� �j�|� �|�g�|� �j�g� �g�g �� �j�|��w�� g�|�|�|�|� ���N�j� �j�|� ���|��� �G�g� �g�N�j� �G��������g�|�|�|�|� �j�����j  �j�|� �¡�F��� �¡�U� �|�|�g� �G�g������g�|�|�|�|� �¡���|�g� �j�|� �g���g� �G��� �g ��g� �|�. ���B�.�|�|�|�|� �j ��G�|� �j�|� �| g��� �j�|� �G���| �� �j�g����B�.�|�|�|�|� �����|��� �j�|� �g g��� �j�g� �j N�j�|� �j�|������g�|�|�|�|� �|�|�|�g  �j�|� ���j�|� �|�G� �¡�F�|�|� �j�N������F�|�|�|�|� �|�| g�|� �j�|�  ��F |� �|�.� �|�|���g� �|������g�|�|�|�|�  ��|���|� �j�|� �N�.��� �|�j� �G�g�g��� �|�W�b?�Z[]Y�ò�È¦áu1�º�´�è�~åèhè?è-~Xv·º�â?èhèhè ë põrts¼ußeVfxwZY?~"â?è(\�^�YVa`b2^�\_fhgZi

æ



z|{ }�~|���j��� }�~.�E�|���X��}��j�F�|���X���j�E�|���X� �.���X�|���X�����X��~g��w���g�|�|�|�|� �j�|� �j�|� �g�N�G�g� �j�g� �¡�F�|�|�|� �j�g��w���g�|�|�|�|� �j�|� �j�|� ���|�� |� �j�g� �j�g�|���|� �j�g��w���F�|�|�|�|� �j�|  �j�|� �� g�|��� �j�g� �j�|�g�|��� �j�g��w���g�|�|�|�|� �|�|  �j�|� �|�|����� �j�N� �|�g�g�|�  | �w�����|�|�|�|� �|�g�|� �j�|� ���F�|�|� �j�N� �|�g����� �|��w�� g�|�|�|�|� ���j�g �� �j�|� �g�g��� �j�N� �G�g�g�|  �g������g�|�|�|�|� �N�j�g�|  �j�|� �N�j�N� �j��� �G���j �� �|����B�.�|�|�|�|� �|�g�|�g� �j�|� ���j�g� �j�N� �G�����N� �|������g�|�|�|�|� ���|�|�g� �j�|� ���g�g  �j�g� �¡�F���N� �g������F�|�|�|�|� �g���F��� �j�|� �����|� �j�g� �j�N�|�j� ��������g�|�|�|�|� �j���g�g�|� �j�|� ���|��� �j��� �j�g�|�|� �|�W�b?�Z[]Ytó-È¦áu1�º�´�è�~åèhè?è-~Xv·º�â?èhè ë pLrts¼uÌekf�w-Y?~"Ó?èhè(\�^�YVa`b2^�\_fhgZieVfxwZYkitwZf
gZf?^�^�lxnZ\_e{b?[_[_l�i`X-f��ãi`c-e�X�b2gRYVa`adfhaÀ}ofxfha0@
&ôò.( ~¢?`Ã·b?[_[Db?�?YVa¦eVfxwZYVik~F\]gRekfhg�^�a�b2id^\& ^�f¾^`cZa`�"feVfxwZYki0(ê~Zi`XZf��ÌgZf(idcZe�X�YVa`adfhav}Zf�fhak~-b2gZw
\_^vXob?i��"YVYkg
nZa`f�z?YVw
^�Xob8^�^�X-YklqXob{zhY�b?ijl���n-^`f?^�\_e{b?[_[_l(�hfxfxwwZ\_id^�b2gZeVY�nZa`f?nBYkad^�\_YVik�£@¤& ó�(ê~$b2gZw�?¥��g b?[_[�fhcZa�Y�!�n"YVad\]��YVg�^�i��T\_^`X Ã�b?[][]b?�hYkaÀeVfxwZYki�f?���Z[]fxe�Û+[_YVgZ�?^`X�hadY{b2^`YVa�^`Xob?g=´�èhèhèyb?gZw»eVf?[]cZ��g|�vYV\]�?X0^�b8^
[]YVb?id^�ò�~¦c-gZwZYk^`YVe'^�YVwÌYVadfha`adi
Xob{zhY�gZY'zhYVa
fxeVekcZa`YkwE@&ôâ.( �¦VÀ^�XZYkaÀadYVi`YVb?a`e�X-YVa`iqáÙï�cZ\m§?\]gF~B�$[]b?a`\_fhg�nZcZ�Z[_\]i`X-YVw+ekcZadz?YViV~C& ´)( ë b2[]i`fqeV[]b?\]�Þ�T\�^�XZfhc�^ÀnZadf�z�\_wZ\]g-�eVf?gZeV[_cZi`\�zhY�a`Yki`cZ[�^�i%^�Xob8^ÀpLrts¼u»eVfxwZYVi¦YV\�^�XZYka%Xob{zhY·gZfqYka`adfha�}ofxfhaV~Zf?a�^�Xob2^¦\�^%\]i�z?YVadl
�Ùb2a%wZf��TgF��Â^�\_i�gZf2^�eV[_Y{b?a·XZf�� ^�f5idlxid^`YV�qb2^�\_e{b?[_[_lR\_wZYVg�^�\�� l�[]f�� �vYV\]�?X0^�eVfxwZYk�vfhadwZi�\]gyb?g�pLrts¼u�eVfxwZY?�V�gZY���Yk^`XZf�w5\]i¦^�f¾cZidY b?gRpLrts¼u4i`\_��cZ[Db8^�\]f?gF~o�T\_^�X5^�XZY�b?[][ Á è eVfxwZYk�vfha`w�b2gZw+^�XZY¨�F1¦*�i`Y'^tgZY{b2a^�X-Y¾[]f���YVgZwmf?�%^`XZY¾Yka`a`f?a�}ofxfhaV~Hb?g-w�[]fh�5cZgZwZY'^�YVe'^�Ykw wZYkeVfxwZYVa(Yka`adfha`ik~.\ �ôY?�R�TXZYVadY¾^�XZY�wZYVekf�wZYkai`Yk[]Ykek^�Ykw�b?gÍ\]g-eVfhada`YVe'^�ekf�w-Yk�vfha`wF� W%XZ\]i nZadf�ekYVwZc-a`Y?~�b?nZnZ[_\]YVw�^`f�^`XZY á�< º ´�èhèhèhè�µ%© º�â?èhèhè ëa�b8^�Y�´GªhÓ�pLrts¼u ekf�w-Y¾cZi`Ykw�\]gy^`XZY¾id\]��cZ[]b2^�\_fhgZik~�\_wZYVg�^�\��oYVwyfhgZY¾ekf�wZY'��f?a`wmf?�%�vYV\]�?X0^¨�-~.fhgZYqf?��vYV\]�?X0^q´h´h~L^��vf�f?�v��Yk\]�hX�^q´�Ó�~�b?gZw�fhgZY�f?���vYV\_�hX�^�´�ì��¾ÿ�Yke{b?cZidY�^�X-YqwZYkeVfxwZYVa���b?i�fhg-[_lRadcZg���f?ab?�"fhc-^À´�ì�XZfhcZadiV~-^`XZYVadY��qb�lq�"Y��qf?a`YÀc-gZ\]wZYkg�^�\_�ZYVw
eVfxwZY'��fhadwZi��T\_^`X¾��Yk\]�hX�^`i�f?�¼´�Ó�fha�b?�Bf�z?Y?~Z�Zc�^nZadfh�ob?�Z[�l�gZf�cZgZ\]w-YVg�^�\��oYVw+f?gZYVi¦f?�.id��b?[_[]Yka���Yk\]�hX�^{�%W%X-\]i¦wZ\]ij^�a`\_�Zc-^`\]fhg�f?�.[_f��4�vYV\]�?X0^�eVfxwZY'��fhadwZiwZYknBYkgZwZi·fhg�^`XZY nob?aj^�\]ekcZ[Db2aÀa�b2gZwZfh��ekf�w-Y�ekfhgZij^�a`c-ek^�YkwF~õ�Zc-^�^�XZ\_ita`Yki`cZ[�^�b2nZnBYVb?a`it^`f��"Y(^�lxnZ\]eVb?[ �W%XZY�áu< º�´�èhèhè-µ«© ºÄâ?èhè ë ekf�wZY·Xob?iTekf�wZY'��f?a`wZi�f2�$�vYV\]�?X0^`i�íx~_´�è�~_´h´?~_´�Óx~_´�ò�~_´{ó-~_´�æ�~_´�íx~_´G��~Zb?gZw�Ó�´h~b?gZw��qb�l�Xob{zhY·f?^�X-YVa`iTf?��[]f��Ì��Yk\]�hX�^V�W%XZY�[]f��ß��Yk\]�hX�^%ekf�w-Yk�vfha`wZi¦b?gZb?[_lx¿VYkw�i`f(�Ùb?a�b2[][î\_g�zhfh[�zhY�^��vf z2b?ad\Db?�-[]Y¦gZf�w-YVi%f?�õwZYk�ha`YkY�ò(b2gZwb?[_[BadYV�qb?\]gZ\_gZ��z?b2a`\Db2�Z[]Y¦gZfxwZYVi%f?�Lw-YV�hadYVY·Ó���W%X-Y�^���f wZYk�ha`YkY'Á ò�g-f�wZYki%b?adY�eVfhg-gZYVe'^�YVw
^`f(i`\"!�e�XZYke�ÛgZfxwZYVi$f?�oeVf?cZa`idY?~0b?gZw�^�XZfhidY�e�XZYke�Û�gZfxwZYVi$b?a`Yv\]g�^�Yka`ekfhgZgZYkek^�Ykw �0l·^�X-a`YVYve�Xob?\_gZi��ZcZ\_[_^L��a`f?��w-YV�hadYVY'Á Óz2b?a`\]b?�Z[_Y�gZfxwZYVik�Y¬¼b?ad\]fhcZi���f�w-\_�oeVb2^�\_fhgZiÀ^`f�^`XZY�põrts¼uãekf�w-Y�w-YVi`\_�hg b2[]�hfhad\_^`XZ� ekfhcZ[_w�n-a`fh�ob2�Z[_lnZadYkzhYkg�^�nZb2^`^`YVa`g-itf?�.^�XZ\_i�nob?aj^�\_eVcZ[]b?a¦^�lxn"Y?~�n"f?^�Ykg�^�\Db2[][_l�[_f���Yka`\]g-��^�XZY(Yka`adfhaÀ}ofxfhaV�+��[_^`YVa`gZb2^�\�zhYV[�lh~^�X-Y·e�X-YVe�Û���b8^�a`\5!¾ekfhcZ[_w��"Y��ZcZ\_[_^��T\�^�XZfhc�^TcZi`\_gZ��b?g�l
wZYV�?a`YVY ÁjÓ�z2b?a`\]b?�Z[]YÀgZf�w-YViV~Z�T\�^�X�b(nZa`f?�ob?�Z[_Yn"YVgob?[�^�l
\]g'¢®¥ª)< � ^`XZa`Yki`XZf?[]wF�,�g-��f?ad^�c-gob2^�Yk[_l?~À^�XZYki`Y��qfxwZ\��oe{b2^`\]fhg-i���f?cZ[]wß[]f��vYVa��Zc-^5gZf?^�Yk[]\_�q\_gob2^�Y�^�XZY�b?nZnZb?a`Ykg0^�Yka`a`f?a}ofxfhaV~Lb2i·\_[][_cZid^`a�b2^`YVwR��lR^�XZY�r�uZsw*�ekcZadz?YViV�qW%XZY�cZgZwZY'^�YVe'^�Ykw eVfxwZYk�vfhadw�Yka`a`f?a`i�e{b?c-i`Y zhYVajlR��Yk�idlx���"fh["YVada`fhadiV~-idf�^`XZYVidY��qfxwZ\��oe{b2^`\]fhg-iH�vfhcZ[_w�[_\]Û?Yk[_l Xob{z?YÀzhYkadlq[]\_^d^�[_Y%\]��nob?ek^¼fhgq^�XZY=�Fsw*ÌekcZadz?YViá�^`XZ\]iteVb?gZgZf2^��BY id^�b2^�YkwR�T\_^�X�ekYVad^�b?\]g�^�lR�"YVeVb?cZidY�^`XZY(nZa`Yki`YkgZeVYqf?�¼[]f��ã�vYV\_�hX�^·eVfxwZYk�vfha`w-i·��\]�?X0^?dekfhg-��cZidY)@�^�XZY�wZYkeVfxwZYVaqb?gZwm^�XZYka`Yk�0lÍb.�îYkek^�\_^`i(�qfhadY
�hYVg-YVa�b2[%eVfhg�zhYka`�hYkgZeVY5�BYkXob{zx\]fha�b?i(�vYV[][ ë �í



s�Yka`Xob2nZi¦^`XZY¯�Fsw* eVcZajzhYki�ekfhcZ[]w��"Yt[]f���Yka`Ykw5��l�n"YVad��f?a`��\]gZ����fhadYt\_^�Yka�b2^`\]fhg-i��T\_^`X�^`XZYVidY·��a`b?��YViV~�Zc-^¦YB!�^`a�b?n"fh[]b2^�\_fhg���a`f?�®^�XZY�â?è b?g-w�Ó2èhè(\_^�Yka�b2^`\]fhg
adYVidcZ[_^`i¦\_i%gZf?^TYkgZeVfhc-a�b?�h\_gZ�Z�
p ¤=°h¤�NH¤�KRS¦¤+q
& ´)(¯*¦\_e�Xob?a`w-i`fhgF~;�xXZfhÛ0a`fh[_[Db?X-\ ~±,¦a`�ob2gZÛ?Y2~³²¨´%µ�¶"·�¸º¹�»½¼w¾�¿F¾gÀ�¶ÂÁuÃ.Ä�ÅZ¿�¿NÆ«¹)¾gÀ%Çg¶Â¸g·ÉÈ�ÆBÆ«´Ê·�Ë�Ì"¾�ÆtÍ�¹.ÎCÄ²¨´�¸Fµ�¶ÂÁuÃ¨ÏZ¾�ÆB¶ÂÁuÃ.ÄB¼�ÇX´%À%ÐH¼Q¹)Ñg´%µ'~F��WàW�a`b?gZik~B�oYk��Ó2èhè-´h~Zn-�Z�Õæ-´G�-�
&ôÓ.(¯*¦\_e�Xob?a`w-i`fhgF~Y��X-fhÛ0a`fh[_[Db?XZ\ê~ÓÒNÔ³À�¶Ê´�¸XÁÕÒQ¸UÀ%¹)Ñ�¶Â¸g·Ö¹�»×Í�¹.ÎCÄÊ²¨´�¸Fµ�¶ÂÁÂÇtÏZ¾�ÆB¶ÂÁ�Ã�ÄB¼�ÇX´%À%ÐÉ¼Q¹)Ñg´%µ'~Ø��WW�a`b?gZiV~Õ�oYk�+Ó?è?è-´h~-n-�Z�Õæhòhì-�
& ò�(/:�b?e¡v�b{lh~NÙ¢¾�ÌÂÌ"¾G·g´�Æ]¼Q¹)Ñg´%µwÄUÚ¢´%À%´�¸XÁEÚ¢´%µ�Ë�Ì9ÁÂµ'~8� ^`nFÈÛr�r8�%�%���ô\]g-��Yka`YVg-eVY?�ônZX�lh�ôe{b2�5� b?e?�ôcZÛ�r2nZc-��r2�qb?e�Û8b�lFr2idnob?adi`YVekf�w-YVi
& ó�(/:�b?e¡v�b{lh~ ÜEËgÆ�Ý�¹ ¼Q¹)Ñg´%µ ¾�Æ«´ ÍÞ¹.Î ²¨´�¸Fµ�¶ÂÁ�Ã ÏZ¾�ÆB¶ÂÁuÃ ¼�ÇX´%À%Ð ¼Q¹)Ñg´%µ'~X0^d^�nFÈÛr�r8�%�%���ô\]g���YVa`YkgZeVY2� n-X0l?� eVb?���åb?e2� c-ÛFr8��b?e�Û8b{lFr8^�c-a`�"f2Á�[_wZnBe2� n-iV�ô�h¿
&ôâ.(/:�b?e¡v�b{lh~ Ýß\][_i`fhgî~ rtb�z?Ykl?~×¼Q¹.ß¦¿F¾�ÆB¶àµG¹.¸½¹�»�¼Q¹.¸Fµ�ÁuÆBËXÀ�Áu¶Ê¹.¸Fµ�¹�»
È�ÆBÆ«´Ê·�Ë�Ì"¾�Æ³Ù¢¾�ÌÂÌ"¾G·g´�Æ³¼Q¹)Ñg´%µ'~X0^d^�nFÈÛr�r8�%�%���ô\]g���YVa`YkgZeVY2� n-X0l?� eVb?���åb?e2� c-ÛFr8��b?e�Û8b{lFr8^�c-a`�"f2Á�[_wZnBe2� n-iV�ô�h¿

ì


