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�'kHqc§R�H`rjh_md^�pkaq�_a]^stU:x�dh]�_aj^UY�pqHdhj^kcvc`tx
U6v��pq�]^U6x
d^�pkaq«�c�(���pqR_mnpn¥f�]uU:x�d^�pkaqB~Vx
kHqRx
np`RvcU:]�d^Or��]�sR_astU6j6�
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¬ qrUT� S�`rn�dh�px6_a]ud]^U6]h]u�pkaq _aqrqrka`RqRx
U6SU6q>d�SVU6x+OR_aqr�p]^S ]uOrkH`rn�v x
kaSVsrnpf°����dhO d^OrU"¢0kanpn¥k����pqr�«¶HUTf
¢0U:_�dh`rj^U:]�_

# ¦cxT_anp_a¤r�pn¥�¥dgf
¦c¬ei±S�_m¶HU6]Is<UTjh�pk}vr�px']uU:]^]^�¥kHq�_mqrqRka`rqRxTUTSVUTq>d�d^k¡_an¥n>s<kmd^U6q>d^��_mn>j^U:x
�psr�¥U6q>dh]6� � qwdhOr�p]7_asrsrjhkH_ax+O �
��¢4dhOrU�dh_aj^�HU
do]hx
kas<U���]*�'kHj^n�v}�·���pvrU�jhUT�H�¥kHqI�a_an¥nRvR_�dh_w]^UTqtvcUTj+]Tµm]^U6]h]^�¥kHq��pqc¢0kajhS�_�dh�¥kHq��]7�Rk}kcvcU:v
d^k#��ORkanpU � q>d^UTjhqrUTdId^Orjhka`R�aO�S�_mq}f>�©dhkm�·SV_aq}f#S�`rn¥d^��xT_H]gd xTkaSVS�`Rqr�px6_�dh�¥kHq¡dhkas<kanpka�Hfa� NPOrU,�pvcU:_mn
_mqrqRka`rqRxTUTSVUTq>d�]hx+OrUTSVU�]uORka`rn�v°¤tU�SVkajhUVU
®4U6x
d^�p£aUa� � q%�aU6qrUTj+_mnÆ� _D]^U6]h]u�pkaq±�¥qc¢0kHj^S�_md^�pkaq°�p]
kaqrnpf�qrUTU:vcU6v���ORUTqwdhOrU,jhU6xTUT�p£aUTj�vcU6xT�pvcU:]�dhk#d^jh�p�a�aU6j _7lgkH�¥qI�2dhOrUTjhU
¢0kHj^U*`t]u�pqr�¡_#j^U:x
UT�p£aU6ju� vcjh�¥£HUTq
¯>`rUTjhfKSVU6x+OR_aqr��]uS S�_2fK¤<U�_¤tUTdudhUTje]^kanp`cd^�pkaq �

# 'o_a]^f�vrUTsrnpk�f}SU6q>d
¬ qrU6��]^U6]h]^�¥kHq_aqrqrka`RqRx
U6SU6q>d,SVU6x+OR_aqr�p]^S�S�`R]udo¤tUe_Hvr_msrd^U6vdhk�_mq}f�¶}�pqRvVkm¢4UTqtvV`R]uU6j,_mqtv
_mq}f�¶}�pqRvkm¢4U6¯>`r�psrSVUTq>d6�(�rjhkaS d^Or��]*£}�¥U6��stkH�¥q>d:�a�¥d,]uOrkH`rn�v�¤<U�SV�¥qR�¥SV�qpTU6v�dhk�x+OR_mqr�HU�x
`rjhj^U6q>d
x
np�¥U6q>dYU6q>£}�pj^kHqrSVUTq>d¡_aqRvBsrjhkmdhk}xTkan�]T�Y¬ £Hka��vc�pqr�"x
kHSVsrn¥UTbc��dgfD]uORka`rn�vB¤<U_anp]^k"x
kHqR]^�pvcU6j^U:v�¢0kaj
d^OrUwqRUT� SU:x+OR_mqR�p]^SD�

# ��n¥UTb}�p¤rnpUwstkHn¥��x
f�_mqRvD]hx
kas<Uwx
kHqHdhj^kHnp]
�DkH]udoqrUTdg�'kHj^¶�_HvcSV�¥qR�p]ud^j+_�dhkaj+]7�'kH`rnpv�P_mq>d*d^k�_Hvc£aU6judh�p]^UPkaqrnpf�_HxTxTUTscd+_m¤rnpU#]uU:]^]^�pkaqR]�dhk�d^OrU6�¥j
`R]^UTj+]T� NPOrU«vrU6x
��]^�¥kHq@ka¢¡dhOrU«_ax6x
UTsrdh_m¤Rn¥U«]^U6]h]u�pkaqt]�S�_2f ¤<UBjhU6]^kanp£aU6v@¤}f d^ORUB¤R_mqRvr���pv}dhOI�
x
kHqHdhUTq>dh]6�H]^UTqtvcUTj:µ ]7npkcxT_md^�pkaqI�>_mqRvV]^kwkaqI�7¬#qRvV�¥¢4d^OrU6f�Ot_2£aU�]ukHSVU�n¥kcxT_anRx+OR_aqrqrUTn�]6��d^OrU6f�S�_2f
qrkmd'��_aqHd7dhk�_avc£HUTj^d^��]uU�dhOrUT�pj,x+OR_aqrqrUTn�]*kH`cdokm¢<d^OrU¡_a]h]ukcx
��_�dhU6v]uU6j^£}��x
U�vckHSV_a�¥q ��NPOrU:]uU#]hx
kHstU
¤tkH`rqRvr_aj^�pU6]�S�_2f«qRkmd�¤<UK]u�pSVsrn¥f°vcU
§tqrU6v°¤}f�qrUTdg�'kHj^¶«_HvrvcjhU6]h]�srjhU
§rb�� N�N�³,�IU
d+xm�"¬ qrU6�
_msrsRj^k>_ax+O���],dhO}`R]�j^U:¯H`R�¥jhU6vVdhk�U6qR_m¤Rn¥U�_w�RUTbc�¥¤rnpU�_mqRv"srj^U:x
��]uUYx
kHqc§R�a`Rjh_md^�pkaqKka¢IstkHn¥��x
�pU6]P_mqtv
]^xTkas<U6]6�

 ¡¤}£}�¥kH`R]^n¥fH�>_�]^U6]h]^�¥kHqK_mqrqrkH`rqRxTUTSVUTq>d'SVU:x+OR_mqr��]^S!��]'xTn¥k>]uU6n¥fjhUTn�_�d^U:vV����dhO�_�]^U6]h]^�¥kHqKvc�¥jhU6x
d^kHj^f
]^fc]gdhUTSD��_mqRv���d7�p]��pSs<kaj^dh_aq>d d^kYx
kHqR]u��vcU6j dhOrU'_asrsrnp�px6_m¤r�pn¥�¥dgfYd^kY_mnpnH`R]^UTj+]6� NPOrU'¢0kanpn¥k����pqr�#srjhkas<UTj^d^�pU6]
]^OrkH`rnpv�¤<Uwj^U:]us<U6x
d^U6v _

# 'o_a]^f"`t]uU
¦}�pqRx
Usrjhk�£>��vc�pqr�"_"�'U6n¥n�£}�p]^`R_mnp�qpTU6v�vc�¥jhU6x
d^kHj^fD]ufc]ud^U6S&�p]Y_mq«�pSVstkHjud+_mq>d���dhUTS�¢0kajYU6_H]uf�`R]^Ua�
x
kHn¥n�_m¤<kaj+_�dh�¥£HU.mSmSm ]^x+OrU6SVU6]�S�_2f±kas<UTj+_�d^U"�¥q dhOrU�¢F_H]uOr�pkaq � j'`rd���U"]uORka`rn�v°dh_a¶aU"x6_mjhU
d^OR_md_DqrkHq j^U:_mn¥�©dh�¥SVU.mSmSm ]^fc]gdhUTS vck}U6]�qRkmd�x6_m`R]^UK_mq}f±xTkaq>d^j+_avr�px
d^�pkaq°d^k�_Bvrf>qt_mSV�px
]uU:]^]^�pkaqD_mqrqrkH`rqRxTUTSVUTq>d6�

# ¬�vr_msrdh_�dh�¥kHq"dhkVd^OrUwjhU6xTUT�p£aU6j6µ ],U6q}£>�pjhkaqrSVUTq>d

e]^UTj+]VxT_mq@¤tUDOr�p�aORn¥f OrUTd^U6j^kH�aUTqRUTka`t]T� ¦}kHSU�km¢ed^OrU6S `R]^�¥qr�°jhUT�a`Rnp_aj�i'��]6�,��Or�pnpU�kad^OrU6jh]
`R]^U�np�¥�HOHdg��UT�p�aO>d"SVkH¤r�¥npU�U:¯>`r�¥sRSU6q>dh]6� N�k@xTkas<U����¥d^O dhOr��]"OrUTd^U6j^kH�aUTqRUT�¥dgfa�e¦c´Yi aÐ�!cwxT_aq
`R]^U�n�_2faUTjhU6v�U6qRx
kcvc�pqr��]^x+OrU6SVU6]�¢0kHj�]^U6]h]^�¥kHq x
n�_a]h]u�¥§txT_md^�pkaqI��¤R`cd ��	� ���pnpnY]ud^�pn¥nw]^Ork����t_�d
]uU:]^]^�pkaq �pqc¢0kajhS�_�d^�pkaq �DNPORUKj^U:x
U6�¥£HUTj+]wqrUTU:v°d^k�]^UTnpU6x
d�U6_Hx+O _msrsRj^kHsrj^��_�dhU�]uU:]^]^�¥kHq%¤R_a]^U6v%kHq
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d^OrU6�¥j�U6¯>`r�psrSVUTq>d"_mqtv�qrU
dg��kajh¶ UTq}£}�pj^kHqrSVUTq>d6� ¬ ¤tUTdud^U6j"]^kanp`cd^�pkaq���ka`rn�v�¤tUBdhOR_�d�`R]uU6jh]
kaqrnpfDka¤cd+_m�pqBd^ORU_asrsrjhkasrjh�p_md^U�]^U6]h]^�¥kHqB�¥qc¢0kHj^S�_md^�pkaq«��OrU6q�_ax6x
U:]^]^�¥qR��d^OrUVvc�pj^U:x�dhkajhf�]^fc]gdhUTS
d^j+_mqR]^sR_aj^U6qHdhn¥fH�

# �'kaqc¢0kHj^S�_aqRx
U¡d^k"¦r¦R���ÆkHqrnpfKqrU
dg��kajh¶
¦c¬ei�x
kaSVS�`rqr��xT_�dh�¥kHqw_a]h]u`rSVU:]4d^OR_md dhOrUo��OrkHn¥UoqRU
dg��kajh¶#�¥SVsrnpUTSVU6qHd+]�dhOrUodhjh_Hvc��dh�¥kHqR_mnaSV_aq}fH�
d^ka�ÆS�_mq}fKS�`rn¥d^��xT_a]ud¡xTkaSVS�`rqR�px6_�d^�pkaq�SVkcvcUTnÆ�R�Æ� UH�'¬Y¦r�%�tNPOR�p]���]�jhU6¯>`r�pj^U:v�¤>f"d^OrU�¢F_Hx�d#dhOR_�d
UT£HUTjhfvr_mdh_�]uU6qRvcUTj�¤<U6x
kHSVU6]�_�]^ka`rj+x
U#�pqKdhOrUY¦r¬ei�_mqrqrkH`rqRxTUTSVUTq>d'�Hj^kH`rsI�7NPOr��],��]'_�S�_�lgkaj
j^U:¯>`r�¥jhUTSVU6qHd�_aqRv���U�xT_aq°xTkaqRxTUT�p£aU�d^OR_mdw]^kaSVU � q>d^U6j^qrUTd�¦}UTjh£}�pxTUVioj^k�£}��vcUTj+]ekHqrnpf�]u`RsrstkHjud
d^OrU"¦R¦r� SkcvcU6n©�7]^�¥qRxTUK¦r¦r� �p]�j^U:x
ka�Hqr�qpTU6v±_a]YdhOrU�SVkH]udY¢0U:_a]^�¥¤Rn¥U�S�`rn�dh�px6_a]ud�x
kaSVS�`rqr��xT_��
d^�pkaq«SVkcvcU6n����Y¦}U6£aUTj+_mn kas<UTj+_�d^�pqr�"]^fc]gdhUTS�]e_aj^U�_mnpj^U:_avcfD¦r¦r� x6_msR_a¤rn¥U a¥W6{r��W2�}��W6~c��W2|>��W%+�cÆ�
_mqRv _H]^]^`rSV�pqr�B_mq ¦r¦r���·kaqRn¥f±qrU
dg��kajh¶«��]wj^U:_mnp�p]ud^��xm� � q°d^OR_md�xT_H]uUH� `R]^�¥qR�«_D�'U6n¥n¥�ÆS�_aqR_m�HU6v
vc�pj^U:x�d^kHj^f�]ufc]ud^UTS d^OR_mdevck}U6]PqrkadPjhUTnpfKkHq�dhOrU�¬¡¦R� SVkcvcU6n��p]�SVkHj^U�jhU6_mnp��]gdh�pxa�

��� Ã�ÑRÁÐÏ2Ä©ÂÆÉ+Ï2ÕgÊIÂÆÅ2Ê 5���� �
	 È�� 	 È���DÕ��2ÑFÑ©ÊgÏ
ÂÆ× ��É+ÄÆÄ�����ÊuÄrÂ©Å�ÉhÂ 5 Ï
ÂÆÊgÑ�� Ë2Ã��#É+ÁÐÏ 5���� v����2× ÂÆÁÐÕuÉ+ÄFÂtÑFÃ��:Â©ÁÐÏ��,Ñ©Êg×ÐÁÐÊgÄ
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-r?@> A PIFUT+E/1UH
� q�kaj+vcU6j,dhkVxTkaSVsrnpf�����dhO�_an¥n<dhOrUwsrjhkas<UTj^d^�pU6]�]gd+_�d^U:v�_a¤tk�£HUe��U¡sRj^kHstk>]uU¡d^OrU#�+�'OR_mqRqrUTn�Z�UT�RU6x
d^kaju�
¨·��Zeª�_ajhx+OR��dhU6x�dh`rjhUa�BNPOr��]���]�_«vr�¥jhU6x
d^kajhf±]^fc]gdhUTS d^OR_md_Hvc£aU6judh�p]^U6]�_2£�_a�¥n�_m¤rnpU�S�`Rn�dh�px6_a]ud�x+OR_mqRqrUTn
�pqc¢0kHj^S�_�dh�¥kHqI�>�¥qRxTn¥`tvc�¥qR��dhOrU�¨Æ¦4� �wªost_m�pj¡¨F]^UTqtvcUTjP_mqRv"S�`rn¥d^��xT_H]gdP_avrvrj^U:]^]^U6]+ª��Hd^OrUYSVU6vc��_��pqc¢0kHj^S�_��
dh�¥kHqI�}d^�pSV�¥qR���¥qc¢0kHj^S�_md^�pkaqI�cUTdhxm��'oqRvD`R]^UTj+]�x6_mq�lg`R]ud¡_ax6x
U6]h]���d#np�p¶aUw_j^U6�a`rn�_mj^mSmSm�]uU6j^£HUTj:�

´¡`rUYd^k_�s<kanp�pxTfKx
kaq>dhj^kHnt_mqtv"_�]hx
kHstUYx
kHqHdhj^kHntka¢�d^OrUYS�`Rn�dh�px6_a]udPx+OR_aqrqrU6n<_Hvc£aU6judh�p]^UTSVUTq>d+]T�Hd^OrU
_ajhx+OR��dhU6x�dh`rjhUo�p]�¤R_H]uU:v�kHq�_eOR�¥U6jh_ajhx+O}fYkm¢>�^]u�¥d^U���Z#]g�'j^k}kad^U6v�_�d*_'�usrj^�pS�_mjhfw��ZP�+��NPOr��]�srj^�pS�_mjhf���Z
�H�¥£HU6]�dhOrU��¥qr¢0kajhSV_md^�pkaq�_a]h]^k}xT�p_md^U:vwd^k�dhOrU#�Hn¥kH¤R_mncS�`rn�dh�px6_a]ud,x+OR_mqRqrUTn�]T�H_mqRvU6_Hx+O]^�¥d^U¡��Z��a�p£aU:]�d^OrU
�pqc¢0kHj^S�_�dh�¥kHq�ka¢tdhOrUex+OR_aqrqrU6np]*_2£�_m�pn�_m¤rnpUPn¥kcxT_an¥npfa�a�¥qd^ORUe_a]h]ukcxT�p_md^U6v�vckaS�_a�¥qI�7NPOr��]7¢0kcx
`R]^U6vVvckHS�_m�pq
xTkaqc¢0kHj^S�]'d^kK_aq�_aj^U:_���ORUTjhU¡dhOrU�x+OR_aqrqrUTn��pqc¢0kHj^S�_�dh�¥kHq�x6_mq�¤tUwjhU
¢0U6j^jhU6vI�
'o_Hx+OM��Z!Ot_a]w_K�usR_mjhUTq>du� _mqtv}�·x+OR�¥n�v>��jhUTn�_�d^�pkaq �K¬ srjh�¥S�_mjhf±��Z �p]�SV_a�¥q>d+_m�pqrU6v°¤}f�]^kaSVUK_m`c�

dhOrkajh�qpTU6v�kHjK��UTnpn��·¶}qrk���q ]u�¥d^UH� &#U6j^UH���'U�_H]^]^`rSVU«�¥d�OR_H]K¤<UTU6q S�_m�pqHd+_m�pqrU6v�¤}f@d^OrU°]uU6j^£HUTj�kHq
�+�'OR_aqrqrUTn�Z�UT�RU6x
d^kaj:� qrU
du�+�P¬#npn�x+Ot_mqrqrU6np]e�anpka¤R_an¥npf�_2£�_a�¥n�_m¤rnpUw�pqDd^OrU � qHdhUTjhqrU
dY]uOrkH`rn�vD¤tU�jhUT�H�p]ud^U6j^U:v
�pq%d^ORU"]uU6j^£HUTj:�"NPOr��]�srjh�pSV_aj^f ��Z OR_a]�qrkBsR_mjhUTq>d��Z ¤r`rd�OR_a]�S�`rn¥d^�psrnpU�]^��dhU���Z#]�_H]w��d+]�x+Or�pn�v
��Ze]T�

j�U6x6_m`R]^U°km¢�dhOrU%stkHn¥��x
f _aqRv ]hx
kHstU°j^U:¯>`r�¥jhUTSVU6qHd+]T�eS�`rn¥d^�psrnpU%]^�¥d^UM��Z#]D_mjhU�npkcxT_�dhU6v �¥q d^OrU
� q>dhUTjhqrU
d:�7¬ ]^��dhUw��Z OR_H],kHqrUY]^�pqr�anpU¡st_mjhUTq>d#��Z��>��OR�px+O��p]PU6��dhOrUTj�_�srj^�pS�_mjhf"��Z kaj�_aqrkmdhOrUTjP]u�¥d^U
��Z��R_mqRv��¥d#SV_2f"OR_2£aUYkaqrU�kHj�SkHj^Uwx+Or�pn�vD��Z�¨©]hª
�
'o_Hx+O�sR_aj^U6qHd^�·_aqRv}� x+Or�pnpv�jhUTn�_�dh�¥kHqw�p]7x
kHqc§R�H`rj^U:vw]gd+_�dh�px6_mnpn¥fH��NPOr��]�xTkaqrqRU6x�dh�¥kHq�xT_aq�¤<U'jhU6xTka�aqR� p6U6v

_H]�_ #����	�� ��� ��� � SVkcvcUTn��¥qM��Or�px+O%dhOrUTf vck±qrkmd�qrUTU:v%d^k«¤<U"jhU
¢0jhU6]^OrU:v%stU6j^�pkcvc�px6_mnpn¥fH�km Or�pn¥U�d^OrU
sRj^�pS�_mjhf«��Z vcUT§RqrU6]#�u�anpka¤t_mn7]^xTkas<U6]g�+�4U6_Hx+O±]^��dhU"��Z!vcUT§RqrU:]w_�d�n¥U:_a]ud¡dg��k��pqRvcU6stU6qRvcU6qHd�]hx
kHstU:]T�
dhOrU ���Y´ � ]hx
kHstU�¨0Ua� �R� xTj6� U
br_mSVsrnpUa� x
kHSKª��e_aqRv dhOrU°]^U6xTkaqRvc�ÆnpUT£HUTn¡vrkaS�_m�pq qR_aSU%]hx
kas<U@¨FUa� �R�
UTbr_mSVsrnpUa� x
kaSKª
��'*£aU6j^f«S�`rn¥d^��xT_a]ud�x+OR_mqRqrUTn*U6qHdhj^f�OR_a]�_aq°_H]^]^kcx
��_�dhU6v�]hx
kHstU��pqc¢0kHj^S�_�dh�¥kHq�¨F�©� Ua�K_
]hx
kHstU�np_a¤tU6n�ª
�,_mqtv d^ORUTjhU
¢0kajhU"��]�j^U6�a��]gdhUTjhU6v kHqrn¥f%kHq d^OrU���Z#]�d^Ot_�dVsrj^k�£}��vcUKdhOrUDx
kajhjhU6]^stkHqRvc�pqr�
]hx
kHstU�n�_m¤<UTnÆ�
�RkajoU:_ax+OUTqRv}�·qrkcvcUH�H_�]u�¥d^U¡��Z���]o_a]h]^�¥�HqrU6v�¤}fwd^OrU¡]u�¥d^U#_HvcSV�¥qr��]ud^j+_�d^kHj7¤tUT¢0kajhUTOR_aqRv�� � ¢4_aqU6qRv}�

qRk}vrUY�P_mq>d+],dhkV¤tU:x
kaSVUw_j^U:x
U6�¥£HUTj:�H�¥dex
kHqR]u`Rn�d+]�_aq�_2£�_a�¥n�_m¤rnpU�x+OR_mqrqRUTn4�¥qr¢0kajhSV_md^�pkaq�d^kd^ORU���Z�� � ¢
_aq�U6qRv}�·qrkcvcUw¤<UTOR_2£HU6]P_a]�_Vvr_mdh_V]uU6qRvcU6j6�c�pqR]ud^U6_Hv�km¢�]^UTqtvc�¥qR�Vd^OrUwS�`rn�dh�px6_a]ud#]uU:]^]^�¥kHq��pqc¢0kHj^S�_�dh�¥kHq
k�£HUTj�¦c¬ei��o�¥d�j^U6�a��]gdhUTj+]��¥dh]�x+Ot_mqrqrU6nPUTq>d^jhf%d^k°d^ORUD_H]^]^�p�aqrU:v���Z ¤>f `t]u�pqr�%SVk}vr��§RU:v ��	� ��� � � �
UT�ÆS�_a�¥nÆ�cU
d+xm�7��OrUTqD�¥d#]gd+_mj^dh]Pkaj�]hx+OrU6vr`rn¥U:]'d^j+_mqR]u¢0UTjhj^�pqr��d^OrU�S�`rn�dh�px6_a]ud#vr_�d+_r�o´¡`rUYd^kd^OrU�]^U6xT`rjh��dgf
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kaq>dhj^kHnR]gd+_�dhU6vK_a¤tk�£HUa��dhOrUTjhU
¢0kHj^UY��Z�� ' x6_mqK]ud^kasK¢0kajh��_ajhvc�pqr�Yd^ORUeUTq>dhj^f
¤t_a]^U6v°kaq �¥dh]�x
kaqr§R�a`rj+_�dh�¥kHq°_aqRvM��ZP� ���	��_mqRv & vckBqrkmd�j^U:x
UT�p£aUVdhOrUKU6qHdhj^fH��¬eqRv _anp]^kR��]u�pqRx
U
��Z�µ ]�jh`rn¥U�vck}U6]�qrkad�jhU6]ud^jh��x�d�_aq}f��aUTkH�aj+_msrOR�px6_mnrqrUTdg�'kHj^¶dhkas<kanpka�afH�H�¥d��p]�s<kH]h]u�p¤rnpU#¢0kHjP_�jhUT�a��]ud^j+_mq>d
dhk�S�_a¶aU¡_ � )���� _aqrqrka`RqRx
U6SU6q>d6�"&#UTjhUa�r¦r��jhUT�a��]ud^UTj+]o�¥dh]Px+OR_aqrqrU6n<U6q>d^jhfkHqD��ZP��������dhO�]^stU:x
�¥¢0f}�¥qr�
dhOrU«]hx
kas<UDnp_a¤tU6n�`R]^U6v�¤}f���ZP���%_mqRv��V� � q@d^Or��]KxT_H]uUH�P��ZP���%vc�pj^U:x�dhn¥f�_avc£HUTj^d^��]uU:]�dhOrUBx+OR_mqRqrUTn
�pqc¢0kHj^S�_�dh�¥kHq"dhk���ZP���V�r¬e]�dhOrUwjhU6]^`rn�d:�rkaqRn¥fKU6qRv}�·qrkcvcU6]#n¥kcxT_md^U:v�`RqRvcUTjeU6_ax+ODvckHSV_a�¥qD_mjhUw_m¤rnpU�d^k
¶}qrk�� d^OrU�x+OR_mqrqRUTnIU6qHdhj^fH�Xj�`cde��U�]^Orka`rn�v�j^U6SVUTS�¤<UTj#d^Or��]#]^stkad¡_mqrqRka`rqRxTUTSVUTq>d#jhU6¯>`r�pj^U:]�]uU6£aU6jh_an
jh`rnpU6]P¤<U6x6_m`R]^U�km¢�_�]^U6xT`rjh��dgf�jhU6_H]ukHq±¨©¦cU6x�dh�¥kHqD{R�Ð�aª��
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m ORUTq��'Uwx
kHqR]^�pvcU6j�_aq�_2£�_a�¥n�_m¤r�pnp��dgfK_aqRv"_s<UTj^¢0kajhSV_aqRx
U�_avr£2_aq>dh_m�HUeka¢�U6_Hx+OD��Zw�csRj^U6sR_mjh�¥qR��S�`Rn��
dh�¥sRn¥U]uU6j^£HUTj+]#��ka`rn�vD¤tUsrjhU
¢0U6jh_a¤rn¥UH�e¬e]�_"SV_mdudhUTjeka¢o¢F_ax
d6�<d^ORUTjhU���]ekHqrU�qrU6�H_md^�p£aU�]^��dh`R_�dh�¥kHqBkaq�_
]^�pqr�anpU�]uU6j^£HUTj:���RkajeU:_ax+ODs<kanp�pxTf�_aqRvB]^xTkas<Uw�¥qROrUTjh��d+_mqRxTUa�t��¢o_�sR_aj^U6q>dY��Z �ak}U6]#vrk���qI�R�¥d6µ ]#�pSVstk>]g�
]^�p¤rn¥U�¢0kaj�dhOrU�x+Or�pn�v���Z�¨F]+ªPdhk"]uU6qRvB_mqtvDj^U:x
UT�p£aU�x+Ot_mqrqrU6nI�pqc¢0kajhS�_�d^�pkaq«_aqRvD]^xTkas<U�n�_m¤<UTn�]�d^k��:¢0jhkaS
kad^OrU6je��Z#]T�*NPOr��]P��]PkaqrUYkm¢�d^OrUwx+OR_ajh_Hx�d^U6j^��]ud^��xT]oka¢�OrkHsc�·¤>f>�·Orkas�vr_�d+_�dhjh_aqR]g¢0U6jPSkcvcU6nI_avr_ascd^U:vK¤}f
��Z�µ ]Yx
kHSS�`rqr��xT_md^�pkaq«_mj+x+Or�¥d^U:x�d^`Rj^UH�#NPOr�p]Y]^��dh`R_�dh�¥kHq«S�`R]ude¤<U]^kanp£aU:vD¤}f�]^kaSVU�SVU6x+Ot_mqr��]uSD�<¤r`cd
��U¡vrk�qrkad'�P_mq>d,dhk�¤}f}sR_H]^],d^Or��]'d^jhka`r¤Rn¥U¡¤>fV`R]^�pqr�_an�dhUTjhqR_�dh�¥£HU#sR_aj^U6qHd#��Z vc��]hx
k�£aU6j^fkaj�]uU6n¥U:x�dh�¥kHq
SVU:x+OR_mqr��]^S��r]^�pqRx
Uw]^`Rx+O"dhU6x+OrqR�p¯>`rUw��ka`rn�v�¤tU�xTkaSVsrnpU
b�_aqRv"qRkaqc� ]^x6_mn�_m¤rnpUY�¥qD�aU6qrUTj+_mnÆ�

N�_m¶}�pqr�°_��ak}kcv ¤R_anp_aqRx
U"¢0kajka`rjV�HkH_mnÆ�*�¥d��]Vx
UTj^dh_a�¥qRn¥f ]^` �Kx
�pUTq>dd^k°srj^U6sR_mjhUKS�`rn�dh�¥sRn¥U���Z#]
]^kaSVUTd^Or�pqr��np�p¶aU"SV�pj^jhkaj]uU6j^£HUTj+]T� � d��]�qt_�d^`Rjh_an,dhOR_�d�_ mSmSm SV�pj^jhkajh�pqr��]^f}]ud^U6S _a]_«jhUT�a`Rnp_aj
&¡N�N�i ]^UTjh£aU6j¡��]�]u�pSVsrnpU�¢0kHjYd^Or��]�¶}�¥qRv±km¢Pvc��]gdhj^�p¤r`cdh�¥kHq±]udgf>npUa��_mqRv�SkHj^U6k�£aU6je�¥d���]w¯>`r�¥d^UU6_a]^fDd^k
S�_a�¥q>dh_a�¥qKd^OrU�]ufc]ud^U6S��*NPOrUYSV�¥jhjhkajh�¥qr��]uU6j^£HUTj+],xT_aqK¤<UYxTkaqc§R�H`rjhU6vK_H]'_�]u�pqr�anpU�]uU6j^£HUTj'_H]']^s<U6x
�¥§RU:v
�pqB¦}U6x
d^�pkaqB�c� �r�pWa� � ¢�dhOrU�S�_a]ud^UTj#]^UTjh£aU6j�vrk>U:]Pqrkmd�S�_m¶HUw_mq}f�j^U:]us<kaqt]uUH�}_aqrkmdhOrUTj�SV�pj^jhkajh�pqr��]^UTjh£aU6j
¯>`r��x+¶}n¥fKdh_m¶HU���d+]Pj^kHn¥Uw]^U6_mSVnpU6]h]unpfa�
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scope labels
a.foo.com:p

a.as−2.net

b.bar.com

a.as−1.net
a.foo.com

a.foo.com

c.foo.com
d.foo.com:p

a.as−1.net

a.as−1.net
a.foo.com

a.as−1.net
a.foo.com

a.foo.com
d.foo.com
b.bar.com

a.as−1.net

scope node

scope peers

scope labels

scope labels

scope labels

scope labels

scope labels

scope peers

scope peers

b.foo.com
b.bar.com

c.foo.com

a.as−2.net

d.foo.com
a.foo.com b.as−1.net

a.as−1.net

Scope Notification (Join)

Scope Announcement (Peers)

Scope Announcement (Labels)

���p�a`rjhU���_o¦cx
kHstUwS�_aqR_m�HUTSVUTq>dP¤>f�¦cx
kHstU �ekmd^�¥§tx6_�d^�pkaqD_mqtv�¦cxTkas<U�¬#qrqRka`rqRxTUTSVUTq>d#SVU6]h]h_m�aU:]

� � �������
�����I���! ������"�#�%$ 	 7��� ���
���#()�#��� � ������������

Z#UT�H_ajhvr�¥qr����UTnpn��·S�_mqR_a�aU:v�vr_mdh_�dhjh_aqR]^S��]h]u�pkaq¤tUTdg�'U6UTqK_wst_mjhUTq>d���Z _mqRv�x+OR�¥n�v"��Z#]6�H]hx
kas<U#n�_m¤<UTn
]^f}qRx+Orjhkaqr�qp6_md^�pkaq%_mqRv x+Ot_mqrqrU6n,�pqc¢0kajhS�_�dh�¥kHq%vr�p]ud^jh�¥¤R`cd^�pkaq _aj^U�dhOrUKS�_m�pq s<kaj^d^�pkaq%¢0kaj�U6_Hx+O ��Z�µ ]
jhkanpUa�*�'kaqR]^��vcUTjh�¥qR�edhOrUPd^j+_mqR]^s<kaj^d7sRj^kad^kcx
kHn©�m]^�¥qtx
U,&eN�N�i°��ka`rn�v¤tU�x
kHSVSkHqrnpf�_2£�_m�pnp_a¤rn¥U��pqU6£aU6j^f
U:¯>`r�¥sRSU6q>d�kHq d^OrU � q>d^U6j^qrUTd6�¡�'U±srj^kHstk>]uU«d^OR_md�U:_ax+O U6qRv}�·qrkcvcU±_aqRv ��Z ��d+]uU6n�¢�xTkaSVS�`Rqr�px6_�dhU
���¥d^O@_mq}f ��Z ¤}f°`R]^�¥qr� &eN�N�i��7¬e]vcU6]hx
jh�¥¤<U6v%�pq@¦}U:x�dh�¥kHq �r�pWa��d^OrU6j^U��p]�qrk�]^stU:x
��_mn'¢0kajhSV_mdw¢0kaj
U6qRvB`R]^UTj:µ ]#jhU6¯>`rU6]ud6�<¤r`cdY¢0kajed^OrUVx
kHSVS�`rqr��xT_md^�pkaqB¤<U
dg��UTU6q«U6_Hx+O±��Zw�tqRUT�ySVU6]h]^_a�aU:]T�t��Or�px+O±_mjhU
U6S�¤<U6vrvrU6v��pq�_aq &¡N�N�i�kHj7¦R e¬ei a �a�!ccSVU6]h]^_a�aUa��_aj^U'j^U:¯H`R�¥jhU6v�� �rkHj�]hx
kHstU�np_a¤tU6nc]uf}qRx+OrjhkaqR� p:_�d^�pkaq �
�h¦cxTkas<U �ekmd^�¥§tx6_�d^�pkaqc�_mqRvD�h¦cx
kHstUV¬#qrqRka`rqRxTUTSVUTq>du�SVU6]h]^_a�aU:]¡_aj^UqrUT��npf«vcUT§RqrU6vI� �Rkajwx+OR_mqRqrUTn
�pqc¢0kHj^S�_�dh�¥kHq@vc��]ud^jh�¥¤r`rd^�pkaqI�7�h�'OR_aqrqrU6n#¬#qrqrkH`rqRxTUTSVUTq>dg�DSVU6]h]^_a�aU"��]V`R]^U6v���¬#n¥d^ORka`r�HOMdhOrU6]^UB_mjhU
d+_mnp¶aU:vD�¥qD¢0kHn¥npk����¥qR�K]uU:x�d^�pkaqt]T�<_avrvc�¥d^�pkaqt_mnI§tUTn�vr]#U:]us<U6xT�p_an¥npf"¢0kHj¡]^U6xT`rj^�¥dgf"jhUTn�_�dhU6vDSVU6]h]h_m�aU:]P�'kH`rn�v
¤<Uw�pqRx
np`RvcU:v��pqDqrU6_aj�¢0`cd^`rjhUa�

�U?@> JrT+P�1�E�� �"��E 0 J��rF)T*\UD�PIFUO���$H�O@PIF
N�k�xTkaq>d^jhkanRd^OrUYS�`Rn�dh�px6_a]udPvr_mdh_�vc�p]ud^jh�p¤r`cd^�pkaq�_mjhU6_w`R]^�pqr��dhOrU�]^xTkasr�pqr��SVU6x+Ot_mqr��]uSD�c]^f>qtx+Orj^kHqr�qpT�pqr�
dhOrU«]hx
kas<UBn�_m¤<UTn#ka¢�_an¥nY��Ze]��p]Kj^U:¯H`R�¥jhU6v��M�h¦cxTkas<U �#kmdh��§<xT_�dh�¥kHq}�«_mqRv%�^¦rx
kas<U«¬#qRqrka`rqtx
UTSVU6qHdu�
SVU:]^]h_m�HU6]#_aj^U�`t]uU:vB¢0kajY]^xTkas<U�n�_m¤<UTn7]uf}qRx+ORj^kHqr� p:_�dh�¥kHq����¥d^OR�¥q°_K�anpka¤t_mn�]hx
kHstUH�¡NPOr��]¡�p]Y_mn�]uk�vckaqrU
ORkasc�·¤}fH�·OrkHsI�6]^k#U6_Hx+O���Z%S�`R]ud�qrkad�_ax6x
U6scdId^ORU6]^UoSVU6]h]^_a�aU6]�xTkaSV�pqr��¢0jhkaS qrkaqc�·sR_aj^U6qHd�kHj qrkHqc�·x+OR�¥n�v
��Z��
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�h¦cx
kHstU �#kad^�¥§txT_md^�pkaq}�#SVU6]h]^_a�aU#��]'`R]uU:vVd^k�d^U6n¥n4_mq � �Y´�� d^kelgka�pqKkaj'n¥U:_2£aUe_ws<kanp��x
fd^jhUTUH�7NPOR�p]
SVU:]^]h_m�HU�OR_H]¡_"dgf}stU§RU6npv«d^kD]us<U6xT��¢0f�� �aka�pq}��_mqRv��u³ U6_2£HU����P�h¦cx
kHstUV¬#qRqrka`rqtx
UTSVU6qHdu��SVU6]h]^_a�aU��p]
`t]uU:v�dhkY_Hvc£aU6judh�p]^U�]hx
kHstU�s<UTUTj*qRk}vrU6]*_mqtv�]hx
kHstU�np_a¤tU6np]7���¥d^O�§Rnpn¥�pqr�#�^i�U6UTj+] ��kajI�u³�_m¤<UTn�] �'dgf>s<U�§RUTn�v��

³ U
d6µ ]e]^UTU ���p�a`Rj^U��r�Xm OrU6q�_�]^��dhU��Z �¥qR��dh�p_an¥npf�xTkaSVU6]e`rsI�t��d�]uU6qRvr]e¦cxTkas<U �#kad^�¥§txT_md^�pkaq �aka�pq
SVU:]^]h_m�HU��¥qtx
np`Rvc�pqr��d^OrUqrUT� ���Y´ ��dhk��¥dh]YsR_aj^U6q>dw��Zw�I¬#¢ d^UTjYdhOrUVsR_mjhUTq>dw��Z�£aU6j^�¥§RU6]ed^Ot_�d�d^OrU
SVU:]^]h_m�HU�]^UTqRvrUTj*��]7��d+]ox+Or�pnpvK��Zw�m�¥d,]^UTqRvr]7¤t_ax+¶�¦cxTkas<U#¬#qrqRka`rqRxTUTSVUTq>do³ _a¤tU6np]oSU:]^]h_m�HU'�pqRxTn¥`Rvr�¥qr�
_an¥n4]hx
kas<U#n�_m¤<UTn�],¶HUTscd�¤}f�dhOrUYsR_mjhUTq>dP��Zw� � ¢IdhOrUesR_aj^U6q>d���Z jhU6xTka�aqR� p6U6]7dhOrUY]^U6xTkaqRvc�ÆnpUT£HUTnRvckHS�_m�pq
qt_mSVU�ka¢*d^OrU ���Y´ ����]eqRkmdY]h_mSVU�km¢*d^ORU�sR_aj^U6qHd���Zwµ ]¡vckHS�_m�pqBqR_mSVUa�4�¥d¡¢0kHj^�P_mj+vr]PdhOrU�SVU:]^]h_m�HU
dhk��¥dh]'sR_mjhUTq>dP��Zw�}NPOr��]oSVU6]h]h_m�aUPdhjh_aqR]u¢0UTj,��]�vckaqrUeOrkasc�·¤}f>�ÆOrkHsV`rq>d^�pnt�¥d'jhU6_Hx+OrU6]o_��Z OR_2£}�¥qR�wd^OrU
]h_mSVUw]^U6x
kHqRv}�·n¥U6£aU6n4vrkaS�_m�pq�qt_mSVU�kajPd^ORUwsrj^�pS�_mjhf���Zw�

� ¢*]ukHSVU���Z OR_2£}�pqr��d^OrU�]h_mSVUw]uU:x
kHqRv}�·n¥U6£aUTn�vckHS�_m�pq�qR_aSVUwj^U:x
UT�p£aU:]'d^OrU �aka�pq�SVU:]^]h_m�HUa�
Wa�P��d#jhUT�H�p]ud^U6jh]'dhOrU ���Y´ �y_a]P�¥dh]o�^]^xTkas<U�stU6UTj+] ���
�c�P��de]^UTqtvr]�¦cx
kHstUw¬#qRqrka`rqtx
UTSVU6qHd#i�UTU6jh]�SVU6]h]h_m�aU¡�¥qtx
np`Rvc�pqr�V��d+]Pk���q � �Y´�� d^k�d^ORUYSVU:]^]h_m�HU
kajh�¥�H�¥qt_�d^kHj6�c_aqRv

�r�P��de]ud^kHsR]�¢0kajh�P_mj+vc�¥qR��dhOrU�¦cx
kHstU �ekmd^�¥§tx6_�d^�pkaq �aka�pq�SVU6]h]h_m�aUH�
¬eqRvV_�¢ dhUTj�d^OrUe¦rx
kas<U,�#kad^�¥§txT_md^�pkaqSU:]^]h_m�HU'kHj^�p�a�pqR_md^kaj�jhU6x
U6�¥£HU6] d^OrUe¦rx
kas<U�¬#qrqRka`rqRxTUTSVUTq>d,i�UTU6jh]
SVU:]^]h_m�HUa�}��d#jhUT�H�p]ud^U6jh]'dhOrUwSVU6]h]^_a�aU�]uU6qRvcUTj:µ ]�� �Y´�� �pqD��d+]#]hx
kas<U�stU6UTj+]T�

� ¢wdhOrUTjhU«��]Kqrk���Z�Ot_2£>�pqr�%dhOrU�]h_mSVU�]^U6x
kHqRv}�·n¥U6£aU6n#vckaS�_m�pq qR_aSU±_mnpkaqr�%dhOrU«sR_md^O dhk d^OrU
sRj^�pS�_mjhfV��Zw�Hd^OrU¡SVU6]h]^_a�aUP§RqR_an¥npfj^U:_ax+OrU:]7d^kwdhOrUesRj^�pS�_mjhfV��Zw� m OrUTqKd^OrU¡srj^�pS�_mjhfV��Z�jhU6xTUT�p£aU6]
dhOrUwSVU6]h]^_a�aU¡¢0j^kHS �¥dh]�£�_mnp��v�x+Or�pn�vB��Ze]T�
Wa�P��d#jhUT�H�p]ud^U6jh]'dhOrU ���Y´ �y_a]P�¥dh]o�^]^xTkas<U�qrkcvcU6]g�+�
�c�P��¢7dhOrUTjhU�_mjhUwkmdhOrUTje]hx
kHstUwqRk}vrU6]�OR_2£}�pqr��]^_aSVU�]uU:x
kaqtv}�ÆnpUT£HUTnIvckHS�_m�pq�qt_mSVUa�r�¥d¡]^UTqRvR]e¦cx
kHstU
¬#qrqRka`rqRxTUTSVUTq>dwi�UTUTj+]YSVU6]h]^_a�aU��pqRx
np`Rvc�pqr��d^OrU:]uU����Y´ �e]ed^k�d^ORU�SVU6]h]h_m�aU�kajh�¥�H�¥qt_�d^kHje_mqtv
d^kVdhOrU6]^U ���Y´ � qrkcvcU6]6�r_mqRv

�r�P��de]ud^kHsR]�¢0kajh�P_mj+vc�¥qR��dhOrU�¦cx
kHstU �ekmd^�¥§tx6_�d^�pkaq �aka�pq�SVU6]h]h_m�aUH�
¬eqRvB_�¢ dhUTjed^OrU:]uU�]hx
kHstUwqRk}vrU6]#jhU6xTUT�p£aUYd^ORU¦cxTkas<U�¬#qrqrkH`rqRxTUTSVUTq>d¡i�UTU6jh]eSVU6]h]^_a�aUa�}dhOrUTf�jhUT�a��]ud^UTj
_an¥n�_mqrqRka`rqRxTU6v � �Y´��¡]#�pqBd^OrU6�¥jY]^xTkas<U�s<UTUTj+]6�#NPOr�p]e�p]ekcxTx
`Rj^jhU6vDkHqrn¥f���OrUTq«d^OrU�SU:]^]h_m�HUw�p]eqrkmd
jhUT�H�p]ud^U6j^U:v��pq�_mq}f���Zwµ ]P]^xTkas<U¡s<UTU6jh]6� j�U6xT_a`R]^Uekm¢�d^OrU:]uUYS�_mqrqRUTj+]T�}�¥d���]�]u`RsrstkHjudhU6vKd^OR_md�S�`rn�dh�¥sRn¥U
��Ze]POR_2£}�¥qr��_V]h_mSVUw]uU:x
kaqtv}�ÆnpUT£HUTn�vckHSV_a�¥q�qR_aSUw_aj^U�npk}x6_�dhU6v��¥qBvc�¥®<U6j^U6q>dPs<kanp��x
fKdhj^U6U6]6�

� qKkHjhvrUTj7d^k�x
n�_a]h]u�¥¢0f�dhOR_�dP¦cx
kHstUe¬eqrqrkH`rqRx
U6SVUTq>d'i�UTU6jh],SU:]^]h_m�HUPOR_a],¤tU6UTqK_mqRqrka`rqtx
U6vV¤}f�d^OrU
sRj^�pS�_mjhfV��Z kHj,kad^OrU6jP��Z#]6�HU:_ax+O�� �Y´�� �¥q�]^xTkas<U#stU6UTj+],Ot_a],_¡�gsrjh�pSV_aj^f¤r�¥dg�#dhk��pqRvc��xT_�dhU'�u��dPOR_a]
¤<UTU6qB_mqrqrkH`rqRxTU6v�¤>fKd^OrUwsrjh�pSV_aj^f���ZP�+�RNPOR�p]P��]�`R]^U6v���OrUTqB]^kaSVU���Z n¥U:_2£aU6]'¢0jhkaS _s<kanp�pxTf�d^jhUTU
kHjPSkcvc�¥§RU:]���d+]#]hx
kas<U�np_a¤tU6np]6� ���Y´ ���RU
dhxa�

� ¢�]^kaSVUw��Z �P_mq>dh]od^k�x+Ot_mqr�HU�d^OrUYsR_aj^U6qHd#��Zw�Hd^OrU���Z _aqRv��¥dh]Px+Or�pnpv���Ze]o§Rj+]ud�qrU6U6vVdhk�npU6_2£HU
¢0jhkaS x
`rjhjhUTq>d�stkHn¥��x
f±d^jhUTUH��N�kBnpU6_2£aUV¢0jhkaS d^OrU"stkHn¥��x
f±d^jhUTUH� dhOrU���Z ]^UTqRvr]¦cx
kHstU��ekmdh��§tx6_�dh�¥kHq
³ U6_2£HU¡SVU6]h]h_m�aU¡d^k�_an¥n ]hx
kHstU�s<UTU6jh]�_aqRv"�¥dh]#sR_mjhUTq>d#_mqRv�x+Or�pnpv«��Z#]6�

N�_mnp¶}�¥qr�w_a¤tkH`cd���Zwµ ]ox
kHqRx
U6scdo�¥qK¦}U:x�dh�¥kHqV�R�¥WH�m��U�SVU6qHdh�¥kHqrU6v�dhOR_�d � i ¬e`cd^OrU6q>d^��xT_�dh�¥kHq &#U6_HvcUTj
¨©¬ &Yª']^OrkH`rnpvK¤tUY`R]^U6v�¢0kHj�_�S�`rn¥d^��xT_H]gd�vr_mdh_�jhUT�H�p]ud^j+_mq>dodhk�jhUT�H�p]ud^U6j'x+OR_aqrqrUTn4U6qHdhj^fdhk��¥dh]P]u�¥d^U���Zw�
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scope labels

a.as−2.net

b.bar.com

a.as−1.net
a.foo.com

a.foo.com

a.as−1.net

a.as−1.net
a.foo.com

a.as−1.net
a.foo.com

a.foo.com
d.foo.com
b.bar.com

S1

S2

a.as−1.net

scope node

scope peers

scope labels

scope labels

scope labels

scope labels

scope labels

scope peers

scope peers

b.foo.com
b.bar.com

c.foo.com

a.as−2.net

d.foo.com
a.foo.com b.as−1.net

a.as−1.net

Channel Announcement (S1)

Channel Announcement (S2)

c.foo.com
d.foo.com

a.foo.com

Channel Announcement (S3)

exact match=0
scope=as−1.net

scope=foo.com
exact match=1

scope=foo.com
exact match=0

S3

���p�a`rjhUw��_,�'OR_mqRqrUTnI�pqc¢0kHj^S�_�dh�¥kHq�vc��]ud^jh�¥¤r`rd^�pkaqD¤}f��'OR_mqRqrUTn ¬eqrqrkH`rqRx
U6SVUTq>d�SU:]^]h_m�HU

¬¡]P�'U6n¥nÆ�>¢0kaj�x+OR_aqrqrUTn4U6qHdhj^fK_aqRv�]^xTkas<U¡n�_m¤<UTn�]�vc��]gdhj^�p¤r`cdh�¥kHqR]PvckaqrUY¤}fKU6_Hx+OD��Zw�}�¥d6µ ]Pqrk�� kH¤>£}�pka`R]
dhOR_�de¬�& �'kH`rn�v"¤<UwqrU6xTU6]h]^_aj^fH�

�U?�� AC\�� FUFUE 0��0F �,PID*V��GH�O@PIF4� O@M0H�D*O �"BrH�O�PIF
�'Ot_mqrqrU6nt¬eqrqrka`RqRx
U6SU6q>d'SVU6]h]^_a�aU���]o`R]^U6v�¢0kaj'x+Ot_mqrqrU6nr�pqc¢0kajhS�_�d^�pkaqKvr�p]ud^jh�¥¤R`cd^�pkaqI�*NPOr��]oSVU:]^]h_m�HU
��]�_anp]^kDd^j+_mqt]g¢0U6j^jhU6v°k�£aU6j &eN�N�iykHj¦R e¬ei���NPOrU"SVU6]h]h_m�aU¢0kHj^S�_�d�¢0kanpn¥k��#]�¦r´¡i!]uf}q>dh_mb4��¤r`cd��d
_Hvrvc�¥d^�pkaqR_an¥npf«�pqRx
np`RvcU:]�_DkHj^�p�a�pq�§tUTn�v _mqRv%_B]^U6¯>`rUTqtx
U�q}`rS�¤<UTj�§RUTn�v�� � q%dhOrUKkHj^�p�a�pq�§tUTn�v��*��Z�µ ]
� �Y´�����]7�¥qt]uU6judhU6v�� � qd^OrU�]^U6¯>`rUTqtx
UPq}`rS�¤<UTj7§RU6npvI�a]ukHSVU�`Rqr�p¯>`rUPq}`rS�¤tU6j*�aUTqRUTj+_�d^U:v�¤}f�U:_ax+OK��Z
��]��¥qt]uU6judhU6v�� � dP�p]�jhU6¯>`r�pj^U:vVd^k�x+OrU:x+¶�dhOrUY`rqr��¯H`RqrU6]h]�km¢IdhOrU�SU:]^]h_m�HU#���¥d^Or�pq�_�jh�¥qr��stU6UTj�d^kHstkHn¥kH�af
UTbcsrnp_a�¥qRU6v��¥qB_qrU
b}de]^U6x
d^�pkaqI�

jhU6xTUT�p£aU6v�x+OR_aqrqrUTn4U6qHdhj^f"SV_2f"¤tUw`rqt_axTxTUTscdhU6v�x+OR_mqRqrUTn�¤}f�dhOrU���Zwµ ]PstkHn¥��x
f�x
kaqr§R�a`rj+_�dh�¥kHqI� � q
dhOr��]x6_a]^Ua�*�¥¢edhOrU�]hx
kHstU��p]n�_mjh�aU6j�d^Ot_mq dhOrU«��Zw��d^OrUBx+OR_aqrqrUTn�UTq>dhj^f%��]�kHqrnpf%¢0kajh��_ajhvcU:v°d^k±d^OrU
st_mjhUTq>d¡��Zw�t ed^OrU6j^����]^Ua�c�¥d6µ ]7lg`R]ud#j^UulgU6x�dhU6v��

�U?�- A PIFUM%O��UE D �$H�O�PIF P�� �0FXH�E D�� �UPIV�� O@F A \�� F)F8E 0�� � F�� �EGV EGFIH
�Rkaj¡d^OrU�]h_m¶HU�km¢'_2£�_a�¥n�_m¤r�pnp��dgfB_mqtv«�pq�kaj+vcU6jedhk�¤<U
d^d^UTjwvcUT§RqrUVqrU6� stkHn¥��x
�pU6]�_aqRv«]hx
kas<Uj^U6�a�pkaqR]6�<_
qRU
dg��kajh¶V_HvcSV�¥qR�p]ud^j+_�dhkajPS�_2fKvc�¥£}��vcU�kaqrUw]^�¥qR�anpUY]hx
kHstU��pqHdhkVS�`rn¥d^�psrnpU�]hx
kHstU:]T�*NPOrU��P_2fVd^k�vc�p£}�pvcU
_�]hx
kHstU�vrUTs<UTqRvr]#kaq�d^OrU�_avcSV�pqr�p]ud^j+_�dhkaj:µ ]�vrU6x
��]^�¥kHqI� �#U6�yvc�¥£}��vcU6v���Ze]�S�_2f"_�d^dh_ax+OD���¥d^O«_VqrU6�
st_mjhUTq>du� _mqRvc�·x+Or�pn�v±jhUTn�_�dh�¥kHqI�  ¡j�d^ORU6]^UD��Z#]S�_2f±qRkmdVOR_2£aU"_aq}f±sR_aj^U6q>du� _mqRv}� x+Or�pnpv%jhUTn�_�dh�¥kHq ¤r`cd
dhOrU6]^U�sR_mjhUTq>de��Z ��]�d^ORU�]h_mSVU���Zw� � d6µ ]P`rs�d^kd^ORU�]^�¥d^`R_md^�pkaqI�oNPOr��]P¶}�¥qtv"ka¢�_ax
d^�pkaq�vck}U6]�qrkmd�npU6_Hv
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S

Stop

���¥�H`rjhUY{&_o´¡_mdh_Vvc��]gdhj^�p¤r`cdh�¥kHqDk�£aUTj�jh�¥qr�Vs<UTU6j#j^U6np_md^�pkaq

_aq}fDxTkaSVsrnpU
b«srjhkcx
U:vc`rjhUa� &#k���UT£HUTj:�R�¥¢'��U�dhj^f�d^kDvc�p£}�pvcUV_�srj^�pS�_mjhf���Z�_a]¡��UTnpn©�4dhOrUxTkaqRvr��dh�¥kHq
��]Kx+OR_aqr�aU:v�� � q�¢F_Hx�d6���¥d"��ka`rn�v�j^U6np_md^�p£aU6n¥f Ot_msrs<UTq ��OrU6q ��Zwµ ]Kd^kHstkHn¥kH�afM_aqRv���d+]Ks<kanp�pxTf d^jhUTU
U6qrkajhSVka`R]^npf��ajhk��M`RsK�¥qKd^OrU � q>dhUTjhqrU
d:� � qKd^Or��],x6_a]^Ua�a�¥d'S�_2f¤tU¡�¥SVs<kH]h]u�p¤rnpU�d^k�OR_mqRvrn¥Ue_an¥n<x+OR_mqRqrUTn
�pqc¢0kHj^S�_�dh�¥kHqM_mqtv%d^k%x
kHqHdhj^kHn'_an¥nP]^xTkas<U6]�k�£aU6j�d^ORU � q>d^U6j^qRU
d�¤}f `R]^�pqr�±_±]u�pqr�anpU"sRj^�pS�_mjhf ��Z�� � d
��ka`Rnpv@¤tUB�pqRvc��]^stU6qR]^_a¤rnpUDd^k jhU
¢0kajhS _%��kajhnpvc�Æ����vcU�d^kas<kanpka�Hf S�_ms�¤}fMS�`Rn�dh�¥srnpUBsrjh�¥S�_aj^f���Ze]T�
',_ax+OBsrjh�¥S�_aj^fB��ZyOR_a]¡_K]h_mSVU�jhkanpU�d^k"sRj^k�£}��vcU�_mnpn�x+OR_aqrqrU6n �anpka¤t_mnpn¥f�_2£2_a�¥n�_m¤Rn¥Uw�pqBd^ORU � q>d^U6j^qrUTd6�
',_ax+OVkaqrU���]*jhUT�H�p]ud^U6j^U:v�_H]*kaqrU�ka¢<ORkH]udh]*ka¢ �'Ot_mqrqrU6npZ#U
�RU:x�d^kHj6� qrUTd6� � q�dhOr��],]^U6x�dh�¥kHqI�a��UPdh_an¥¶_m¤<ka`cd
]hxT_anp_a¤rnpUYx+OR_aqrqrU6nI_avc£HUTj^d^��]uU6SU6q>d�¢0kHj � q>d^UTj^� vckaS�_m�pq�xTkaSVS�`Rqr�px6_�dh�¥kHqI�

¬�dPd^ORU¡¤<UT�H�¥qrqR�¥qr�t�}j^U6SU6S�¤<UTj�d^Ot_�d�_mq"�pqRvc�p£}�pvr`R_mn�x
kHqRvc�¥d^�pkaq���Or�px+O�OR_a],d^k¤<U¡d+_m¶HUTqK�pq>d^kV_ax��
xTka`rq>d7¢0kaj*S�`rn¥d^�psrn¥UPsrjh�pSV_aj^f���Ze]*UTq}£}�¥jhkaqRSU6q>d���]7�¥q}£Hkanp£aU6v�����dhO�_Y]^f}qRx+Orjhkaqr�qp6_md^�pkaq�sRj^kcx
U:vc`rjhU'ka¢
x+Ot_mqrqrU6nR�pqc¢0kajhS�_�dh�¥kHqV_aqRvK]hx
kHstU#n�_m¤<UTn�],_aSVkaqr��vc�p£}�pvrU6vK]hx
kHstU:]T�7NPOr��]'xTkaSVU6]7¢0jhkaS ]h_mSVU�d^ORka`r�HOHd
ka¢¡jhUT�H`rnp_ajVstkHn¥��x
fMxTkaq>d^jhkan�_aqRv@]hx
kHstUBxTkaq>d^jhkanÆ�o¤r`cd�dhOrUTjhUD�p]Kqrk%sR_mjhUTq>du� _mqtv}�·x+OR�¥n�v jhUTn�_�d^�pkaqM¢0kaj
U:_ax+OKsRj^�pS�_mjhfK��Z�� '*£aU6j^fVsrjh�¥S�_aj^f"��Z ��]Pkaq�UT£HUTqK�Hj^kH`rqRv��(�#k�� ��UYsrj^kHstk>]uU¡S�_m¶}�¥qR�_�stU6UTjh�¥qr�
jhUTn�_�dh�¥kHq�¤<U
dg��UTU6q�U6_Hx+O�srjh�pSV_aj^f���Zw��m �¥d^OKU:]gd+_m¤rnp��]uOr�pqr�Yd^ORU#stU6UTjh�¥qR��x
kaqRqrU6x
d^�pkaq�]gd+_�dh�px6_mnpn¥fH�aU6_Hx+O
sRj^�pS�_mjhf°��Z U
brx+OR_aqr�aU:]���d+]�k���q ��kajhnpv}�·����vcU�]^xTkas<U6v%x+OR_mqRqrUTn'�¥qc¢0kHj^S�_md^�pkaq%����dhO@�'OR_mqRqrUTn�¬#qc�
qRka`rqRxTUTSVUTq>d�SVU6]h]^_a�aUY_mqRv�srjhU6]^UTjh£>�pqr�V]^xTkas<U¡n�_m¤<UTn�]P���¥d^O«¦cx
kHstUw¬eqrqrka`RqRx
U6SU6q>d�i�U6UTj+]'SVU:]^]h_m�HU
_an¥kHqr��d^OrU�stU6UTjh�¥qR�BsR_�dhOI�B¬�¢ d^U6j�jhU6xTUT�p£}�¥qr�B]^`Rx+O �pqc¢0kajhS�_�d^�pkaq � dhOrU���Z vcU:_mn�]w����dhO �¥d�_a]�qR_�dh�¥£HU
�pqc¢0kHj^S�_�dh�¥kHq���OR�px+O�OR_a]P¤<UTU6qBx
jhU6_�dhU6v��¥qtvcUTs<UTqRvrUTq>d^npfa�
&ek�� vck}U6]���dSV_a¶aUKU:_ax+O s<UTU6j^�pqr�«jhUTn�_�dh�¥kHq U
®4U6x
d^�p£aUTnpf�� � qc¢0kajhS�_�d^�pkaq UTbrx+OR_mqr�HUK`R]^�¥qR��]u`tx+O

s<UTU6j^�pqr��xTkaqrqRU6x�dh�¥kHq�SV�¥�HOHd'j^U6S�pqRvV`R]'km¢ �«¦r´¡i a �rW�cÆ�o�«¦r´¡iMOR_a],¤tU6UTq�`R]^U6v����¥d^O�i � ���g¦r� aÐ�a�`c
�pqKkHjhvcU6jodhk�vc��]^xTk�£aU6j,S�`Rn�dh�px6_a]ud�vr_mdh_�]^UTqtvcUTj�_avrvcjhU6]h]^U6]okH`cdh]^��vcUeka¢ i � � vckHS�_m�pqI� 
#qc¢0kHjudh`rqR_�dhUTnpfa�
ORk��'U6£aUTj:�t�«¦r´¡i �p]¡jhU6x
kH�aqr�qpTU:vD_a]¡qrkaqc� ]hxT_mn�_m¤Rn¥Uwsrjhkmdhkcx
kanÆ�Y ¡qrU�km¢*dhOrU�S�_a�¥q«jhU6_H]ukHqR]���]Y��¦c´¡i
qRUTU6vR]Pd^kV�Rk}kcvB¦}ka`RjhxTU�¬�x
d^�p£aU�¨©¦r¬¡ªPSVU6]h]h_m�aU:]�d^kK_an¥n�s<UTU6jeZ�UTqtvcU�p6£aka`t]�i�kH�¥q>d+]�¨FZ#i,]hªP��ORUTqrU6£aUTj
i � ��� ¦R��jhka`cdhUTj�j^U:x
UT�p£aU:]"S�`rn¥d^��xT_a]udBvr_�d+_r� � dBOR_a]�S�_avcU%]uU6£aU6jh_ane`rq}����]uOrU:v dhj^kH`r¤rnpU6]DxT_a`R]uU:v
¤}f `rqt_m`cdhOrkajh� p6U6vMS�`rn¥d^��xT_H]gd�vr_�d+_«dhk±U6£aU6j^f �«¦c´Yi stU6UTj�aÐ�m�c�,�m{�cÆ��¦>d^`Rvrf km¢#dhOrU«�«¦c´Yi ´ek}¦
£}`rnpqrU6jh_a¤r�¥np�¥d^�pU6]wS�_m¶HU6]�]^UTqt]uUKka¢#_«x
jh��dh�px6_mn'qrUTU:v%�¥q ��UTnpn¥�·vcU:]u�p�aqR�¥qr�B_aqRv ]uU:x
`rjh�pqr�Dd^OrU�S�`rn¥d^��xT_H]gd
�pqc¢0j+_a]ud^jh`Rx�dh`rjhUa�*NPOr��]P�¥qrsR`cd#�¥SVsrnp�pU6]PdhOR_�d�dhOrUw£�_mnp�pvr_md^�pkaq�km¢*vr_�d+_V]uU6qRvcUTj�S�`R]udP¤<UwjhU6¯>`r�pj^U:v��
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³ U
d6µ ]¤rjh�¥UT�Rf°dh_mnp¶ _m¤<ka`rd�dhOrU�]^s<U6x
�¥§tx6_�d^�pkaqMkm¢Y�«¦r´¡i�µ ]stU6UTj�x
kHqrqrU:x�d^�pkaq �ox
kaSVsR_aj^�pqr�«���¥d^O
sRj^kHstk>]uU:v"vcU:]u�p�aq�km¢7stU6UTjh�¥qR�jhUTn�_�dh�¥kHqK¢0kHj�S�`rn¥d^�psrnpU�srjh�¥S�_mjhf���Z#]6�
# �#kK_a`cd^OrU6q>d^��xT_�dh�¥kHq�SVU:x+OR_mqr��]^S
NPOr��]K��]Vd^OrU�kajh�¥�H�¥q�km¢w_m¤<k�£aU���¦c´¡i srj^kH¤rnpUTS�]T� ¬e]K_aq �pvrU6_mne��_2fH�'�¥¢�S�`rn¥d^��xT_H]gdKjhka`rd^UTj
j^U:x
U6�¥£HU6]�`rqt_2£2_a�¥n�_m¤Rn¥U�lgka�pqR]e��Or�px+O«xTka`rn�v�¤tU��¥q>d^U6q>d^�pkaqR_an¥npf�kHj#_ax6x
��vcUTq>dh_an¥npf"jhU6¯>`rU:]gdhU6v�¢0jhkaS
vck���qR]ud^jhU6_aS qrkcvcU:]T�t��d¡]^OrkH`rnpvDvc��]hxT_mj+v�d^OrU:]uU#lgka�pqR]e]^�¥npUTq>dhn¥fH��¬en�dhOrka`r�HO � 'oN,���«¦�''� m �
a �H�`c*OR_a]¡¤<UTUTq�d^jhf}�¥qr�"d^kD]gd+_mqRvR_mj+vc� p6U�srjhkmdhkcx
kan�]�¢0kHjY]^U6xT`rjh�¥qr�"�ajhka`rs�xTkaSVS�`Rqr�px6_�dh�¥kHq«k�£aU6j
d^OrU � q>d^UTjhqrUTd6�4x
`rjhj^U6q>d � �w�Bi*£c�"_aqRv«�B³�´e£r�KvrkKqrkmdYOR_2£aU�_aq}f�sR_ajudh�pxT`rn�_mj#SVU6x+Ot_mqr��]uS d^k
£�_mnp�pvr_md^U�]^UTqRvrUTj#_mqtv"�Hj^kH`rs�_HvrvcjhU6]h]uU:]'ka¢�jhU6¯>`rU:]gdhU6v�lgka�pqR]6�
j�`cdw¢0kaj���Zwµ ]wUTq}£}�pj^kHqrSVUTq>d6�Ix+OR_aqrqrU6n*j^U6�a��]gdhjh_aqHdY�p]w_a`cd^ORUTq>d^��xT_md^U6v±¤}f«U6_Hx+O±]^��dhU���Zw�I_mqtv
U6_Hx+O�]^��dhU���Z �p]#_a`cd^ORUTq>d^��xT_md^U6v�¤}fK�¥dh]�st_mjhUTq>d¡��Z _H]P�'U6n¥nÆ�,NPOrU6j^UT¢0kajhUa�c�¥¢�s<UTU6j^�pqr�Vsrjh�¥S�_aj^f
��Z#]wxT_aq�¤<UK_m`cdhOrUTq>dh�px6_�d^U:v����¥d�j^U:]u`rn¥dh]¡dhOR_�d�d^ORUVvR_�dh_�x
kHSV�¥qr��¢0jhkaS�dhOrUVstU6UTjh�¥qr����Z!OR_a]
¤tU6UTqD£�_mnp�pvR_�d^U:v��

# �DU6]^ODstU6UTj�U:]gd+_m¤rnp�p]^OrSVUTq>d
�«¦c´Yi x
kHqRx
U6scd^`R_an¥npf�x
kHqc§R�H`rj^U:] SVU:]uOVs<UTUTj+]�¢0kaj*U:_ax+O�Zei��>�DU6]^O�s<UTU6j*OR_a]�kHqrUP¤tU6qrU
§rd*dhOR_�d
vr_�d+_�dhjh_aqR]u¢0UTj�xT_aq"¤<U�vrkaqrU�¯>`r�px+¶}npfa�}¤r`cd#]^�¥qtx
U¡d^OrUwvr_mdh_��p]'�Rk}kcvcU6v"d^kV_mnpn4stU6UTjPqrkcvcU:]'���¥d^O
qrk��pq>d^U6n¥np�¥�HUTqRxTUa�>��d���_H]gdhU6],qrU
dg��kajh¶�¤t_mqRvc����v}dhO"_mqRvKSV_2fV_�®4U6x
d,dhj^kH`r¤rnpU6]*dhk�_an¥ntstU6UTj�qrkcvcU6]
jh_asr��vcn¥fH�
�rkHj���Zwµ ]oUTq}£}�pj^kHqrSVUTq>d6�a_an�dhOrka`R�aO�¯>`r�px+¶vr_�d+_wvc��]gdhj^�p¤r`cdh�¥kHq��]okHqrU�km¢<d^ORU#�¥SVs<kaj^dh_aqHd�x
kaqtvc���
d^�pkaqR]6�}�'UYsrjhkas<kH]^U#dhk�_avR_mscd�_mqrkad^OrU6j's<UTU6j^�pqr�]gdgf}npUa�m� dg��km�·�P_2f}]oj^�pqr��s<UTU6jg��¨����¥�H`rj^UY{>ª
�, ¡q
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bandwidth

..

permit/deny

access

num_srcThe Number of Source Addresses

...

address

FQDN or IP address

...

Contact Person person

Date (GMT)

Register Date (GMT)
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Time (GMT)

Date (GMT)

Time (GMT)

Available To end

time

date

start

register

time

date

Mail Address mail

uriURI

...
Source Address

...
Group Address

...
IPv4 Non−SSM Address Range Entry ipv4_non_ssm

Bandwidth Information

Service Port Number

AS Number as

port

MIME Type mime

Session Name

Session Information

Entity Name Attribute Name

Primary Channel Reflector

Channel Reflector Label (FQDN) label

Child Channel Reflector

IPv4 SSM Address Range Entry ipv4_ssm

Address/Prefix

client

Group Address

client_addr

Source Address source

Original Channel Reflector

group
address

multicast address

origin

scope

child_cr

primary

Receiver Lists

Scope Label

session_name

session_info

.
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<client_addr>10.0.0.0/8</client_addr>

<num_src>1</num_src>

<as>1111</as>

<port>2222</port>

<source address="server.example.com">

<group address="232.1.1.1">

<given_name>Jane</given_name>
<person>

</person>
<family_name>Doe</family_name>

<mail>j.doe@example.com</mail>

<register>

</register>

<start>

<end>

</start>

</source>

</end>

</group>

</ipv4_ssm>

<month>01</month>
<day>01</day>

<year>2004</year>

<hour>23</hour>

<minute>59</minute>

<year>2003</year>

<month>12</month>
<day>25</day>
<hour>20</hour>

<minute>00</minute>

<year>2003</year>

<month>12</month>
<day>24</day>

<ipv4_ssm>

<client access="deny">

<client_addr>192.168.0.0/16</client_addr>

<client_addr>172.16.0.0/12</client_addr>

</client>
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bandwidth

.. yes/no

ipv6_nonssm

ipv4_nonssm
yes/no

import
IPv4 Non−SSM Address Range

IPv6 Non−SSM Address Range
import

Channel Reflector Address

Child Channel Reflector child_cr

address

permit/deny

access

...

permit/deny

access

...

...

...

...

Entity Name Attribute Name

site_local

Channel Reflector Address

Parent Channel Reflector parent_cr

address

Channel Reflector Label (FQDN) label

Site Channel Reflector

yes/no

ipv6_nonssm

ipv4_nonssm
yes/no

import

import
IPv4 Non−SSM Address Range

IPv6 Non−SSM Address Range

Receiver Lists receiver

address

Sender Lists sender

address

Address/Prefix_length

Address/Prefix_length

IPv4 SSM Address Range Entry ipv4_ssm

Group Address

The Number of Source Addresses

Source Address

Scope Exact Match

group

num_src

source
FQDN or IP address

multicast address

address

address

exact_match

External Channel Entries
import

yes/no
external

higher/lower

rate

Group Address

Source Address

Service Port Number

Bandwidth

source

group

port

.

���p�a`rjhU +�_o¦>dhj^`Rx
d^`rjhUwkm¢7_V]u�¥d^U��'OR_aqrqrU6nIZ�U
�RU:x�dhkaj#_mqtv�vrU
§RqrU:v�UTq>d^�¥d^�pU6]

��������� ��� � ¹ � 
 � � ��� � 
�
�¹ � � 
 �T� º
NPOR�p]'sR_mj^d'��]'U6¯>`r�p£2_an¥U6q>dod^k_�x+OR_aqrqrUTnt§Rn¥d^U6j^�pqr��xTkaqc§R�H`rj+_�d^�pkaq ��¬ ]u�¥d^UT�ÆnpkcxT_mntqrU
dg��kajh¶V_avcSV�pqr�p]ud^j+_��
dhkaj#x6_mqDvcU
§RqRUw��OR_�d�¶}�¥qtvr]�km¢7x+OR_mqRqrUTnI]^Orka`Rnpv�¤<Uw�¥SVs<kaj^d^U6v�kaj�qRkmd��¥q�dhOr�p]#sR_mj^d6�

������� � � � � ¹H» � ½ �H� � ��� � 
 
�¹ � � �0�T�:�
¦c��dhU
�·n¥kcxT_an�x+OR_aqrqrU6np]Y_mjhU�vc��]gdh�¥qR�a`r��]uORU6vB¢0jhkaS&x+OR_aqrqrU6np]#d^j+_mqR]u¢0UTjhj^U:v�¢0j^kHS�d^OrUsR_mjhUTq>d���Z��tdhOrUTjhU
�
¢0kHj^UV�¥d�xT_aq°sRj^k�£}��vcU�]^xTkas<USVU:x+OR_mqr��]^S��KNPOR�p]�vrU6]hx
jh�¥scdh�¥kHq�¢0kHj^S�_mdw¢0kanpn¥k��#]YdhOrU�j^`Rn¥UVkm¢Psrjh�¥S�_aj^f
��Z�µ ]��+�'OR_mqrqRUTn*³I��]gd+] ��� ¡qrnpfDd^ORUVvr��®4UTjhUTqRxTU���]¡d^OrUVUTb}��]ud^UTqtx
Ukm¢7�uU
br_Hx�d¡S�_mdhx+O}����NPOr��]¡§RUTn�v±vr���
jhU6x
dh]���OrU
dhOrUTj�d^OrU�x+OR_mqRqrUTn'�¥qc¢0kHj^S�_md^�pkaq ]^Orka`rn�v ¤<U�_aqrqrka`RqRx
U:v%kaqrnpf°d^kBdhOrUD��Z ��OR�px+O Ot_a]�_
xTkajhj^U:]us<kaqtvc�¥qR��]hx
kas<U�np_a¤tU6n�kaj�qrkad6� � ¢�d^Or��]P§RU6npv��p]#qrkmd#]^stU:x
�¥§RU6v��rd^OrU���Z j^U:x
U6�¥£}�pqr��dhOrUwx+OR_mqRqrUTn
�pqc¢0kHj^S�_�dh�¥kHq�]^UTqtvr]�d^kV�¥dh]#x+Or�pn�vB��Ze]T�, ed^ORUTjh���p]^Ua�c�¥devck}U6]Pqrkad�¢0kajh��_ajhvKd^k�_mq}f���Z��

Ö�Ö�Ï�s�t�u v�w



�H� ("����� 	������U�`�,�

� ���������6�"���
�������"	������7�"�� ; ��G=

� q d^Or��]sR_ms<UTj:�7�'U�srj^kHstk>]uU�_«qrU6� vc�¥jhU6x
d^kHj^f%]ufc]ud^U6S��'�'Ot_mqrqrU6n�Z#U
�RU:x�d^kHj6� � d��pq>d^jhk}vr`Rx
U:]�qrU6�
s<kanp��x
f S�_mqt_m�aU6SVUTq>dK_mqRv�]hx
kasR�¥qr�±d^U:¯>`rqr��¯H`RUa� NPOrUB_Hvc£�_mq>dh_a�aUDkm¢¡d^Or��]K_msRsrj^k>_ax+O@�p]�qRkmd�kaqrnpf
S�_aqR_m�HU6_m¤Rn¥UH�>¤R`cde_mn�]uks<kmd^U6q>d^��_mn�dhk�pq>d^jhkcvc`Rx
UY¢0U:_a]^�¥¤rnpUwS�`Rn�dh�px6_a]ud�]^UTjh£}�pxTU6]'d^kK_an¥n�U6qRv�`R]^UTj+]T�

� q«qRU6_mj#¢0`cd^`rjhUa�td^k�]u`RsrstkHjudY]gdhj^kHqr�K]uU:x
`rjhUwSVU6x+OR_aqr��]uSD�4_m`cdhOrUTq>d^��xT_md^�pkaqD¶aU6f�_aqRvDUTqtxT_mst]u`rn�_��
dh�¥kHq"¶HUTf�vc��]gdhj^�p¤r`cdh�¥kHqR]�SV_2fV¤<U��¥qRxTn¥`tvcU6v"�¥qB¦cx
kHstU �#kad^�¥§txT_md^�pkaq �aka�pq"SVU:]^]h_m�HUa�7N kx
kaqr§Rj^S dhOR_�d
¦rx
kas<U��#kmdh��§<xT_�dh�¥kHq�SVU6]h]h_m�aU��]¡£�_an¥��v�SVU:]^]h_m�HUa�4UTS�¤tU:vrvc�pqr��jhU6_H]ukHqR_m¤Rn¥U_m`cdhOrUTq>d^��xT_md^�pkaq±SU:x+OR_��
qR�p]^S ��ka`rn�v�¤tUwkHqrU�km¢�kH`rjP¢0`cdh`rj^Uw��kajh¶c]T�
�RkajVd^ORU«x
kaq}£HUTqr�pUTqRxTUa�'`R]u�pqr�%kmdhOrUTjK]hx
kHstUDn�_m¤<UTn�]T��Ua� �R�p�'_ xTka`rq>dhj^f kHjK_±jhUT�H�¥kHqMqR_aSVUa�P¬#`c�

dhkaqrkHSVka`R]*¦}fc]ud^UTS ¨F¬¡¦Rª7q}`rS�¤<UTj:�mU
d+xm��SV�¥�HOHd*¤<U�UTqRxTka`rj+_m�HU6v�� � do�'kH`rnpv�¤<UP_a¤rnpU'dhk�¤tU#]^`rsrs<kaj^d^U:v
�pq�d^Or��]��pqc¢0j+_a]ud^jh`Rx�dh`rj^UH�cOrk���UT£aU6j6�c_H]�_mqD�¥SVs<kaj^dh_aqHd�¢0U:_�dh`rj^UY¢0kHj#��d:�<�'OR_aqrqrUTn�Z�U
�RU:x�dhkaj�S�`t]gd#srjhkm�
£}��vcU�_avrvc�¥d^�pkaqt_mn<¢0`rqRx
d^�pkaq�d^kV]uf}qRx+OrjhkaqR� p6Ue_�]hx
kHstUYn�_m¤<UTn4����dhOr�pq�_��anpka¤R_an<]hx
kHstUH�r]u�pqRxTUedhOrUTjhU¡S�_2f
¤<UDvc`rsrnp�px6_�dhU�]hx
kas<U"n�_m¤<UTn�]��Or��x+O OR_2£aU"qrk±jhUTn�_�dh�¥kHqI�±NPORU"¢0`rqtx�d^�pkaq@S�_2f%x6_m`R]^U"_aq@_avRvc��dh�¥kHqR_mn
xTkaSVsrnpU
bc�¥dgfa�}d^ORUTjhU
¢0kajhU¡¢0`rjudhOrUTjeU
bcstU:x�d+_�d^�pkaq���ka`rn�v"¤<UwjhU6¯>`r�pj^U:v��

¬¡]wkaqrU�ka¢��pq>d^U6j^kHstU6jh_a¤r�¥np�¥dgf«�p]h]^`rU6]6��xTk>kHstU6jh_md^�pkaq±����dhOM¦c¬eiyx6_mq%¤tU��pS�_m�H�¥qrU:v�� &ek��'U6£aUTj:���¥¢
_���Z qrUTU:vr]#dhkKOR_2£HUw�¥q>d^U6j^kHstU6jh_a¤r�pn¥�¥dgf"���¥d^O±¦r¬ei _aqRvDd^k"srj^k�£}��vcU�_V¢0`rqtx�d^�pkaq«d^k"�pSVstkHjudY]uU:]^]^�¥kHq
U6q>d^jh�¥U:]��Rk}k}vrU6v�¤}f�¦c¬¡i _mqrqrkH`rqRxTUTSVUTq>d6�rd^OrU��Z S�`R]gd#¤<UTOt_2£aUw_a]#_K¦r¬ei x
np�pUTq>d6�,¬�x6x
kHjhvc�pqr�d^k
dhOr��]w]u�¥d^`R_md^�pkaqI�I]^�pqRx
UVU6_Hx+O±]hx
kHstUVx
kHqRx
U6scdY��]wvc�¥®<U6j^U6q>d�_aqRv«dhOrUTjhU�p]�qrkDx
kHqR]^�p]ud^U6qRx
fH���'U�vck�qrkmd
ka®<U6j¡_aq>f�¢0`rqtx�d^�pkaq«d^k�]^`rsrs<kaj^d¡�¥d6� � q«¢F_Hx�d:�<�¥¢,_���Zydh_m¶HU6]¡_mq}fD�¥qc¢0kHj^S�_md^�pkaqDd^k�_mnpn7¦r¬ei xTn¥�pUTq>d+]T�
�¥de�H�¥£HU6]�`R]¡_Kx
kHq>d^j+_avc��x�de]^��dh`R_�dh�¥kHqB_���Zy]uORka`rn�vDqrkmdedh_m¶HUa�^m°U����¥npnIdhOr�pqr¶B_m¤<ka`cd#dhOr��]e]^��dh`R_�dh�¥kHq
SVkHj^UH�

Z�U6�H_ajhvc�pqr�°_�s<UTj^¢0kajhS�_mqRxTU"UT£�_an¥`R_md^�pkaqI�,�'U�qrUTU:v dhk°]^Ork�� kH`rjV]u�pS�`rn�_�dh�¥kHqMjhU6]^`rn¥d6�M¬�dVd^OR�p]
SVkHSU6q>d6�}�'UYOR_2£HU#§Rqr��]^OrU6v�vcUT£HUTnpkasr�pqr��d^OrUw]^�¥S�`rnp_md^�pkaq�x
kcvcUa�>dhOrUTjhU
¢0kHj^UH�>qRU
b}dP]ud^U6s���ka`Rnpv"¤tU¡¢0kaj
dhOrU�_mqt_mnpf}]^��]'ka¢ dhOrUwj^U:]u`Rn�de_aqRvK¢0kHjPd^OrUwsRj^kad^kcx
kHn<�pSVsrjhk�£aUTSVU6qHd:�

9���������#�"�����

a¥W�c�¦��R´eU6UTjh�¥qR�R�a� &#kH]ud�'7b}d^U6qR]u�pkaqt]P¢0kaj � i �D`rn¥d^��xT_H]gdh�¥qR�����rZ����¡WHWaW:�r�c¬#`r�H`R]gdwW � + � �
a ��cwZ�� &e�¥qtvcUTqV_mqRv�¦4��´eU6UTjh�¥qr�t�T� � i��*UTj+]u�pkaq�~e¬�vrvcjhU6]h]^�¥qr�Y¬#j+x+Or�¥d^U6x
d^`rjhU�����Z����P�a�>|m�r� �m`rnpf�W � � +R�
a ��c �R�IZ�k>]uU6q>¤<UTjh�R�/&���¦cx+O}`rnqpTjh�¥qRqrUa� �����_aS�_mjh�¥npn¥kt�I¬�� �akaOrqt]gdhkaqI� �R�Ii�U
dhUTj+]ukHqI�IZw� ¦}sR_aj^¶c]6���%�
&¡_mqRvrn¥U6f�_mqtv '��<¦cx+Ork}kanpUTj:�a�^¦ � ir_t¦}U:]^]^�¥kHq � qr�¥d^��_�dh�¥kHqBi*j^kad^kcx
kHnÎ���cZ������>�m~RWa� �m`RqrU��m�H�H�c�

a {�c�¦��m��_H]uqRUTj _aqRv�¦4�2´eU6UTjh�¥qR�R�
�����pjh]ud � ',N,� � qHdhUTjhqrU
d�¬#`Rvc�pkcxT_H]gdu�+��¬e�P� ¦ � ���� ���� �'kaSVsr`cdhUTj
�'kHSVS�`rqr��xT_md^�pkaqR]�Z#UT£}�¥U6�w�csrsI� � ��� � |}� �m`Rn¥f«W � � �c�

a ��c�� ��&e_mqtvcn¥U6f _mqRv���� �H_ax
kH¤R]^kaqI�I�h¦c´¡i8_,¦}U6]h]u�pkaq�´eU:]^xTj^�pscdh�¥kHqMi*jhkmd^kcxTkan��+�,Z ���P�m�>�H|c�7¬esrjh�¥n
W � � +r�

a ~�c�� � &¡_mqRvrn¥U6fa�I�¡�<i�UTjh¶}�¥qt]e_mqtv '��+m OrUTn�_mq �}�h¦}U6]h]^�¥kHq«¬#qrqrkH`rqRxTUTSVUTq>dYioj^kad^kcx
kHnÎ���<Z ���P� � |2{t�
 Yx
d^kH¤tU6je�m�a�H�r�

576 Ö 5 È



���������
	���������
�����������������
� �!���"�$#%���&�'���'()�*�+�����+�,��-.�/�&�$()��/#0�1�2�,�������� �a�

aÐ|!cw´��<�«_2faUTj:���u¬�vcSV�pqr��]gdhjh_md^�p£aUTnpf"]hx
kHstU:v � i�S�`Rn�dh�px6_a]udg���rZ����P�a�a~H�r� �m`rnpf«W � � +R�
a +�c !���#kHS�`rj+_�_aqRv &��,¦cx+O}`rn p6j^�pqrqrUH���^¬4�Rjh_aSU6�'kHj^¶°¢0kHj � q>d^U6j^qRU
d"�DU6vr�p_��Y`r��vcU6]g�+� � qHdhUTjhqrU
d

´¡j+_�¢ d��o��kajh¶K�¥q�srjhka�Hj^U:]^]6���rUT¤Rj^`R_aj^f"�a�a�H�r�
a � c &��&#kanp¤rjhk}ka¶B_mqRv j¡�I��_m�pqI�r�h¦}ka`rj+x
UT� ¦cstU:x
�¥§tx��D`Rn�dh�px6_a]ude¢0kaj � i���� � qHdhUTjhqrU
dw´¡jh_m¢ de���'kHj^¶��pq

sRj^kH�ajhU6]h]T���#k�£HUTS�¤tU6j��a�a�RWa�
apW6��c �7�P¬en¥¤t_mqrqR_R� �V�P¬#npSVUTjhkmdhOI�Y´��#�DUTfHUTjD_mqRv �%�#¦cx+Or�psrs<UTj:�P� � ¬ �¡¬ �Y`r��vcU6n¥�pqrU6]�¢0kHj � io£>{

�B`rn�dh�px6_a]ude¬�vrvcjhU6]h]�¬e]h]u�p�aqRSU6q>dh]g�+� � q>d^U6j^qrUTde´ej+_�¢ d��o��kajh¶��pq�sRj^kH�ajhU6]h]T�c�B_mj+x+OB�m�a�>�c�
apWaW�cw� � &e_mqtvcn¥U6fa�c´��rNPOR_mnpUTjP_mqRv�Zw� ��UTjhSVkcvcUa���^�B`rn�dh�px6_a]udu�g¦cx
kHstU �<kHqrU¡¬eqrqrka`RqRx
U6SU6q>d�ioj^kad^km�

xTkan,¨Æ���4¬¡i,ªÆ���RZ��7�P�H|a|m~r���rU6¤rjh`R_mjhf"�m�H�a�r�
apW:��c jY�R��_m�pqKUTdP_an©�p�m� � q>d^U6j^qRU
d �Yjhka`Rs��B_mqt_m�aU6SVUTq>d�i*jhkmdhkcx
kanÆ� �*UTj+]u�pkaq"���+�}Z��7���a�>|m~r�}�B_2fK�m�a�>�
apW6��c�Z�� �¡�pvr_�U
dV_mnÆ�¥� �h�D`rn¥d^��xT_H]gd�³ �p]ud^U6qrUTj´e��]hx
k�£aU6j^f �*UTj+]u�pkaqM�M¨©�B³�´e£r�Hª�¢0kaj � i*£c~2��� � qHdhUTjhqrU
d

´¡j+_�¢ d��o��kajh¶K�¥q�srjhka�Hj^U:]^]6���#k�£aU6S�¤<UTj#�m�H�H�r�
apWT{�c &��a¬e]h_mU:vr_Y_mqRvV¦4�H¦}`*pT`r¶}�Æ�6�^�«³ ´¡£c�Yi*jhkmdhkcx
kanc´¡U6]^�¥�HqI� � SVsrnpUTSVUTq>d+_�d^�pkaqV_mqtv '*£�_an¥`R_md^�pkaq�¢0kaj

¦cka`rj+x
UT� ¦}s<U6xT��§<x��D`rn¥d^��xT_H]gdek�£HUTj � i*£c~��+�<i*j^kcxTUTU6vr�¥qr�>]��pq±¦c¬ � �¡Ny�m�a�H�[m±kHj^¶c]^OrkasR]6�rsrs � �m{a{m�
�m{ � � �a_aq>`t_mjhf��a�a�H�r�

apW:��c�� � �w�Bi*£c� &ekH]udu� ]u��vcU � SVsrn¥U6SVUTq>dh_md^�pkaq�¢0kaj��#UTd,j�¦c´#�+�
� O>dudhs _ � �2�����P� ]^kasI� �¥qRj^��_r� ¢0j ��srn�_mqrUTd^U � &#�¥d^k>]uOr�Æ� ¬e]h_mU6vR_ �2�p�aSVs}£c���

apW6~�c��h�B³�´e£r� &#k>]gd^�·]^�pvrU � SVsrnpUTSVU6qHd+_�dh�¥kHq�¢0kHj��#UTd,j�¦c´#�+�
� O>dudhs _ � �2�����P� ]^kasI� �¥qRj^��_r� ¢0j ��srn�_mqrUTd^U � &#�¥d^k>]uOr�Æ� ¬e]h_mU6vR_ �2SVn�vc£r���

apW2|!c��h�D��x
jhkH]^km¢ d#N�U6x+O �eU
dg���
� O>dudhs _ � �2�����w� SV�pxTj^k>]uka¢ d6� x
kHS��mN U:x+O �#UTd ��srj^kcv}dhU6x+OrqRkan7�2���pqcbcsrsrjhk �2jhU6]u¶}��d �2srj+xTx

�

d+x
s
�

j�pTqcb�� _a]us��
apW%+�c��h¦}srjh�pqHd ³�_m¤R] � �w�Bio£}� �B`rn�dh�px6_a]ud � SsRn¥U6SU6q>dh_�dh�¥kHq ¢0kaj ³I�pq}`cb>�+�

� O>dudhs _ � �2�����w� ]^srj^�pq>d^n�_m¤R]6� x
kaS �m´eU6sR_mj^d^SVUTq>d � � i7� � q>d^UTjh��kajh¶>�pqr���2S�`Rn�dh�px6_a] d �2np�¥q}`cb}�·�¥�aSs}£c���
apW � cw¦�� ��UTq>d#_mqRvDZw�t¬�d^¶}�¥qt]ukHqI�a� � i�¬e`cd^OrU6q>d^��xT_�dh�¥kHq &#U6_HvcUTju���}Z ���P��{>�H�r� �ek�£aU6S�¤<UTj�W � � +r�
aÐ�m��c��h¦}�pSVsrn¥U� ¡¤rlgU6x�d#¬�x6x
U6]h]�i*jhkmdhk}xTkano¨Æ¦R #¬¡i,ªYWa�pW���� � O>dud^sN_ � �2�����w� �#�r� kajh� ��N�Z �m¦R e¬ei��
aÐ�cW�c�´��a�DU6faUTj�_mqRv j¡� �RUTqrqrU6j6�T�h�D`rn¥d^��xT_H]gd*¦}ka`RjhxTU'´¡�p]hx
k�£HUTjhfYi*jhkmdhkcx
kan<¨©�«¦r´¡i,ª·�+� � q>dhUTjhqrU
d*´ej+_�¢ d

�'�'kHj^¶��pqDsrj^kH�ajhU6]h]T� �#k�£HUTS�¤tU6j��a�a�RWa�
aÐ�a��c jY���rU6qrqrU6j6�r�%��&e_aqRvcnpUTfH� &���&#kHn¥¤rjhk}ka¶V_mqRv � � �ekH`r£aU6np_H]T�2�ui*jhkmdhkcx
kan � qRvcU6stU6qRvcUTq>de�D`rn¥d^��xT_H]gd

�¡¦csR_mj+]uUV�DkcvcUB¨Fi � �D� ¦r��ª�_Ii*jhkmdhk}xTkano¦}s<U6xT��§tx6_�dh�¥kHq�¨©Z�UT£}��]uU:vRªÆ��� � q>d^UTjhqrUTdw´¡j+_�¢ dY�#�'kHj^¶D�pq
sRj^kH�ajhU6]h]T�r�B_ajhx+OD�m�a�>�c�

aÐ�m��c�i���Z#_�lg£�_m��vcf>_r� �V�IZ#_aSV_Hx+OR_mqtvcjh_aq�_mqtv �V� ¬en¥SVU6j^kad^OI�t�^´¡U
d^U:x�dh�¥kHq%_aqRv°´eUT�RU6x
d^�pkaq°km¢�´ek}¦
¬�d^dh_Hx+¶}]�¬#�>_m�pqR]udod^OrUw�D`rn¥d^��xT_H]gd�¦}ka`RjhxTUe´e��]hx
k�£aU6j^fi*jhkmd^kcxTkan��+�}¬#srs<U6_aj^U:v��pq"i*jhk}xTUTU:vc�¥qR�H]oka¢
� ' '�' � � �7 w�� �� �a�a�a�R�

Ö�Ö�Ï�s�t�u v�w



�m{ ("����� 	������U�`�,�

aÐ��{�c��h¦c_asrsrOr�pj^U m°kajhS��+� � O>dudhs _ � �2�����w� qrS�]unÆ� xT]6� `Rx6]u¤ � U:vc` �2S�_aqHdhjh_ �2jh�¥U:]*�m]^_asrsrOr�pjhU �
aÐ�a��c��h�D`rn¥d^��xT_H]gd ¦cU6x
`Rj^�¥dgf ¨0S�]^U6x:ª �'OR_mj^d^U6jg��� � OHd^d^s _ � �������w� �pU
d^¢g� kHj^���2O>d^SVnÆ� x+Ot_mj^d^UTj+] �2S�]uU:x��

x+Ot_mj^d^UTj:� OHdhSVn �
aÐ�m~�c ���IZ�kcxT_�_mqRv±¬��'*n¥� ¦c_2fHU6v��r�^¬ &ekH]udu�2j�_H]uU:v��D`rn¥d^��xT_H]gd�¨ &)j��«ª¡¦ckanp`cd^�pkaq�¢0kaj �Yj^kH`rs%�'kHS��

S�`rqr��xT_md^�pkaqR]g�+�rioj^kcx
U6U6vc�pqr�>]Pkm¢ � ' '�' � ����µ �rWH� �m`rnpf��a�a�RWa�
aÐ�H|!c�´�� ��`cd+]^x+ORUTj:� �r�H ed^d*_aqRv��¡��j'kHj^S�_aqrqI�T�h¦}U6]h]u�pkaq´eU:]^xTj^�pscdh�¥kHq�_mqtvV��_asR_m¤r�pnp��dgf �eUT�akad^��_�dh�¥kHq}�+�

� q>dhUTjhqrU
de´¡jh_m¢ d��o�'kHj^¶��pqDsrjhka�ajhU6]h]6�}�B_ajhx+OD�m�H�H�c�
aÐ� +�c jY� �RUTqrqRUTj:� &�� &#kanp¤rjhk}ka¶�_mqtv � � �ekH`r£aU6np_H]T�
� � i*£}{��D`rn¥d^��xT_a]ud,¦}ka`RjhxTU �ekmdh��§tx6_�dh�¥kHqka¢ � q>d^U6j^U:]gd

ioj^kad^kcx
kHno¨©�«¦�� � i,ªÆ��� � q>dhUTjhqrU
d#´¡jh_m¢ d��o�'kHj^¶K�pq�srj^kH�ajhU6]h]T���RUT¤rjh`R_mjhf"�m�H�H�r�

576 Ö 5 È



���������
	���������
�����������������
� �!���"�$#%���&�'���'()�*�+�����+�,��-.�/�&�$()��/#0�1�2�,�������� �H�

���������#�����

� � 
 �6� ½ ¾	���m� � ½ 
 � ½ � ��� � �0�a�r�6� � ¹ �:� � ½ 
 � 
 
�½ � 
 � ¹ � ¹�
 � ½ � ¹ � � � ¹�� 
 � ¹ � 
 ¹ �°� 
 ¾
��¹ �F�c� ¹ ¾�� ½ ���I� �
WH�¥W �'`Rj^jhUTq>de¦}U6]h]^�¥kHq�¬eqrqrka`RqRx
U6SU6q>deN U:x+Orqr��¯H`RU6] ���w���w�Y�w���w�w���w���w���w�w�Y�w� �
WH� �  ¡£HUTjh£}�¥U6� km¢, ed^OrU6j � qc¢0kajhS�_�dh�¥kHq�´¡�p]ud^jh�¥¤R`cd^�pkaq«¦}fc]ud^UTS�] �w���w�w���w���w���w�w�Y�w� {
WH� � Z#U6_mnp��]gdh�pxw¦cxTkas<U�´eUT§Rqr�¥d^�pkaq�¢0kaje¦}U:]^]^�pkaqD¬#qrqrkH`rqRxTUTSVUTq>d@�w���w�w���w���w���w�w�Y�w� {
WH� { �Yk>_mn�]Pkm¢7NPOr�p]8m±kHj^¶"_aqRvB ¡j^�>_mqr�qp6_md^�pkaqKka¢�dhOrU�i7_ms<UTj �Y�w���w�w���w���w���w�w�Y�w� �

� 	 � ½��o¹ �:� � ¹ � ½	� ��
 ¹>¼ � ��� � �F�a�r�6� � ¹ �:� � ½ 
 � 
 
�½ � 
 � ¹ � ¹�
 � � � � ¹ � ¹ �

� � ��� � �0�a�r�6� ��� � 
 
�¹ ���V¾ � ¹ �2� �0� ¹ � ¹�
 �K�K��� ��� � ¹ �m��� � ¹ 

�R�¥W �'kHqRx
U6scd �w�Y�w���w�w���w���w���w�w�Y�w���w���w�w���w���w�Y�w���w�w���w���w���w�w�Y�w� +
�R� � i�kHn¥��x
f��'kHq>d^jhkan �w�w���w���w���w�w�Y�w���w���w�w���w���w�Y�w���w�w���w���w���w�w�Y�w� �
�R� � ¦rx
kas<U��'kaq>dhj^kHn����w�w���w���w���w�w�Y�w���w���w�w���w���w�Y�w���w�w���w���w���w�w�Y�w� �
�R� { �'kHqR]^�pvcU6jh_md^�pkaq�km¢(&#�p�aOD¬ £�_m�pn�_m¤r�pn¥�¥dgf ���w���w�w���w���w�Y�w���w�w���w���w���w�w�Y�w� WHW

� � ��� � �0�a�r�6� ��� � 
 
�¹ ���V¾ � ¹ �2� �0� ¹ � ¹�
 � 	 � ½ � ½ � ½ � � �
{t�¥W ¦rx
kas<U�³ _a¤tU6n ¦}f}qRx+Orjhkaqr�qp6_md^�pkaq �w�Y�w���w���w�w���w���w�Y�w���w�w���w���w���w�w�Y�w� W2�
{t� � �'Ot_mqrqrU6n � qc¢0kHj^S�_�dh�¥kHq�´¡�p]ud^jh�p¤r`cd^�pkaq �w���w���w�w���w���w�Y�w���w�w���w���w���w�w�Y�w� W6{
{t� � �'kHqR]^�pvcU6jh_md^�pkaq�km¢ � qHdhUTj^�·vrkaS�_m�pqD�'OR_aqrqrU6n �B_mqR_a�aU6SU6q>d��w���w�w���w���w���w�w�Y�w� W6{

� � ½ 
���� � ���c� � ½ 
 ½�� ��� � 
 
�¹ � ��¹���¹ �m� ½ � ���
�r�¥W ²��B³
�rkHj^S�_mdud^U:v � qr¢0kajhSV_md^�pkaq �w�Y�w���w���w�w���w���w�Y�w���w�w���w���w���w�w�Y�w� W�|
�r� � �'kHqc§R�H`rjh_md^�pkaq�km¢,�'OR_mqrqRUTnI³I��]udh] �Y�w���w���w�w���w���w�Y�w���w�w���w���w���w�w�Y�w� W +
�r� � ¦c��dhU
�·n¥kcxT_anIi�kanp�pxTf��'kaqc§t�a`rj+_�dh�¥kHq �Y�w���w���w�w���w���w�Y�w���w�w���w���w���w�w�Y�w� W +

�r� �R�¥W i�_aj^U6q>d�_aqRvB�'Or�¥n�v«�'OR_mqRqrUTnIZ�UT�RU6x
d^kHj ���w���w�Y�w���w�w���w���w���w�w�Y�w� W +
�r� �R� � Z�U6xTUT�p£aUTj�³ �p]udh]�w���w���w�w�Y�w���w���w�w���w���w�Y�w���w�w���w���w���w�w�Y�w� W �
�r� �R� � ¦}UTqRvrUTj#³I��]udh]w���w���w���w�w�Y�w���w���w�w���w���w�Y�w���w�w���w���w���w�w�Y�w� W �
�r� �R� { '7b}d^UTjhqR_an��'OR_mqrqRUTn/'*q>d^jhf��Y�w���w���w�w���w���w�Y�w���w�w���w���w���w�w�Y�w� �rW
�r� �R� � ¦}��dhU
�·n¥kcx6_mn��'OR_aqrqrUTnI³ �p]udh] �Y�w���w���w�w���w���w�Y�w���w�w���w���w���w�w�Y�w� �rW

� � ½ 
 � � � � � ½ 
 � 
 ¾���� ��� � ¹ � ½ ��� � �

Ö�Ö�Ï�s�t�u v�w



Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles - BP 93 - 06902 Sophia Antipolis Cedex (France)

Unité de recherche INRIA Futurs : Domaine de Voluceau - Rocquencourt - BP 105 - 78153 Le Chesnay Cedex (France)
Unité de recherche INRIA Lorraine : LORIA, Technopôle de Nancy-Brabois - Campus scientifique

615, rue du Jardin Botanique - BP 101 - 54602 Villers-lès-Nancy Cedex (France)
Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)

Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot-St-Martin (France)
Unité de recherche INRIA Rocquencourt : Domaine de Voluceau - Rocquencourt - BP 105 - 78153 Le Chesnay Cedex (France)

Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, BP 105 - 78153 Le Chesnay Cedex (France)��������� �	��
�

���������� ��� ���

ISSN 0249-6399


