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RTSVUXWZY�[]\_^_`ba�UXcd^_WXeMfgWhWXfiSV^jWhk.^_lnm_UhSV^_`*oqpi`FWXfgrd^scdp�Y�[]m_SVUhpgSVrd`tY_`bpu[wv`=eM`xaha�`=\yUz`=Wha
{ aXU�cd^_Whe|fiWzWX\_UZpgcJpgfgrd^_`Fcd\�U.v`xl=`=}~a�`=\yU��
{ Uh`=l=Sd^_WhaXfia�\�v`�}_cdUzpg`FU.v`=l=`x}ya�`x\_U=�

� `=lxf�v`x�.f�a�`�\_^y`�Whk.^_lnm_UhSV^_fiW�c*aXfgSV^�`x^MU.v`=lx`=}yaXfgSV^���lx��a�UXcd^_WXeMfgWhWXfiSV^JcdW�k.^_lnm_UXSd^_`do��_f�a�W;���y�V���s�~���s���_���
� ^�}yU�c*aXfg��\_`dosp-[�mySVUXpiSVrV`�Yy`�W�k.^_lnm_UXSd^_fgWXc*a�fiSV^�`x^�U.v`=lx`=}yaXfgSV^�}q`x\ya��`xaXUX`%v`=pgcd�qSdU.v`=`��

{ Y_fiUX`xlxa�`xe|`x^�a¡ c¢}scdU�a�fgU�Y_`�pu[]m_SVUhpgSVrd`jY�[wv`xe|fiWXWhfgSV^1WXfZlx`=pgpi`�£¤l=fz`=W�a¥aXU�cd^_Whe|fiWX`�WX\yU|\_^y`�pifgrV^_`
W.v`=}scdU.v`=`¥�¦l=cdWZY_`=Wza�UXcd^_Whe|fiWXWXfiSV^_WzWh\_UZ�.\_c*a�Uh`b§_pgWn�t�

{ }sc*UtUX`xl=SV^_W�a�f�a�\yaXfgSV^1��Yscd^_WFpi`JeMS~Y_`xe¨�zY_`�p-[�m_SdUXpgSdrV`�Y&[wv`xe|fiWXWXfiSV^© c¨}scdU�a�fiU�Y_`xWFfg^_W�ancd^�a�W�Y_`
aXU�cd^_WhfiaXfgSV^jY_\�WXfirV^scdp&`xaZWX\yfi�*cd^�aªpg`ta«k.}q`bY_`�eMS~Y_\yp¬c*aXfgSV^��

{ `x^¡\~a�fgpifgWXcd^�atY_`xW�V®y¯�®_d°.±² ¯ ².³�´�²µ³x¶�· *¸�¯�¹ ·º¦³ ®y° º ¹ · Whfia�\�v`=W�cd\%Y�v`x�_\ya�Y_`=WFaXU�cdeM`=WM��WX\_l�£
lx`=WXWhfgSV^�Y_`�»�`xaªY_`�¼����

½|¾s¿ÁÀÃÂÅÄ~Æ3ÇtÈ5Ét¾sÊQÇtÂ
R�c¨pgSV^_rd\_`=\_U�Y_`=WtaXU�cdeM`=W3^�[�`xWhab}_pi\_WtpifgeMfia~v`x`� c|\_^¢l@cdUXcdlxa@ `=UX`�lxSVeMe|`�}qSV\yU�p¬cMa�U�c*^_WXeMfgWhWXfgSd^

cdW�k~^ylnm_UXSV^y`3e|cdfgW(`=WhaÁ��\_`xpglxSV^_��\_`do�lx`ª��\_fyU.v`=Yy\_fiaÁp-[�fie|}5SVUha�cd^_lx`QY_`xW;�yfia�W(WX`=U��*cd^�aQc*\MlxSV^�a�U��SVpg`z}sc*U
U�c*}_}qSdUhaªcd\~Ëj�_fiaXWz\ya�fipg`=Wx�

RT`MY�v`=�_\ya�Y�[]\_^_`�aXU�cdeM`J`=W�a�cd^_^_SV^yl5v`�}scdUt\y^BSV\¢}_pi\_WXfi`=\_UhWFl@cdUXcdlxa@ `=Uh`=WbY_`�Whk.^_lnm_UhSV^_fiW�c*aXfgSV^��
Ì \_f��V`x^�a�`x^_WX\yfia�`%\y^Í�¸�®sÎÐÏ ´�²Ñ³=² ¯ÓÒ º  ² }5SV\y�*cd^�ajl=Sd^�aX`=^_fiUjpu[�cdY_Uh`=WXWh`%Y_`Dp-[wv`xe|`�aXa�`x\_U¨`�a�Y_\
U.v`xl=`x}ya�`x\_U¨SV\ÔY&[Õcd\~a�UX`xW¨fg^~��SVUXe|c*a�fiSV^_W�Wh\_U¥pi`�a«k.}q`�Y_`�aXU�cdeM`doÁ\_^Ö�¸�®sÎÐÏ ´�²×´ ¹ ··JØ²�².³ l=SVUw£
UX`xWX}5SV^_Ysc*^�aJcd\ÐeM`=WhW�cdrd`do�\_^Ù�¸�®sÎÐÏ ´�² V¹ · °Ó¯�Ú¹5Û ² }q`xUXeM`xahancd^�a�p¬c�YQv`xaX`=lxaXfgSV^BY_`=W�`=UhUX`x\_UXW�Y_`
a�UXcd^_Whe|fiWXWXfiSV^jWX\yfi�.ftv`x�d`=^�a�\_`xpgpi`=eM`=^�a�Y&[�\_^�SV\�}_pi\_WXfi`=\_UhWªl=cdU�c*lxa@ `xUX`xW3Y_`F§s^�Y_`Fa�UXcdeM`d�

caractère
de synchronisation

champ

Structure générale d’une trame synchrone

de service
champ

de contrôle
champ

de données
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R�c%aXU�cd^yWXeMfgWXWhfgSV^µW�k.^_lnm_UXSd^_`�`xWhaMWXSd\y�V`x^�a¨cdWXWhS~lxf�v`x`�cd\1}scdUha�cdrV`jY_\ãWX\y}_}qSdUha�}_m�k.WXfi�.\y`�}sc*U
Y_f�äªv`xUX`=^�aXW�W�k~W�a@ `xe|`xW�SV\¡Wha�c*a�fiSV^_Wx�Tå«p `=Wha�^�v`xl=`xWXW�c*fgUX`|Y�[]\ya�fipgfgWh`=UtYy`=Wba�U�c*e|`xW�Wh}�v`=lxfi§s��\_`xW�Y_f�a�`xWFY_`
WX\y}q`xUh�.fgWhfgSV^�`xatYy`�lxSV^�a�U��Sdpg`d� � `xW�a�UXcde|`xW3Yy`x�.UXSV^�a�}q`xUXeM`xaXaX`=^�atY&[wv`�ancd�_pifgUZp¬c�pgfgcdfgWhSV^�o_Yy`�}_U.v`=lxfgWX`xU
pu[�cdY_Uh`=WhWX`bY_\�Y_`=W�a�fg^_c*ancdfiUX`*o_Y�[�cdl=��\_f�aXa�`xUZSV\�UX`wæh`�a�`xUªpi`=Wza�UXcdeM`=Wjv`=eMfgWh`=W=oyY_`bl=SV^�a�U��SVpg`xUzpg`tçs\.Ë&�x�=�

RT`=W�Yyfiäªv`=UX`x^�a�`=W3}_UXS.l5v`xY_\_Uh`=WtY�v`�§s^_fiWXWX`x^�aFp¬c�W.v`x�.\y`=^_lx`�Y_`=Wªa�U�c*e|`xW�v`xlnmscd^_rv`x`=Wt`x^�a�UX`�Wha�c*a�fiSV^_W=�
è�UXSVfiWz}_mscdWh`=W3cd}_}scdUXcdfgWhWX`x^�a��

{ v`�ancd�_pifgWhWX`=eM`=^�aZY_`bpgc�pif¬cdfiWXSV^��
{ aXU�cd^_W���`=U�a3Yy`=WZfg^y��SdUXe|c*a�fiSV^_W��
{ pifg��v`xU�c*aXfgSV^¨Yy`�pgcJpgfgcdfgWhSV^��
R�c¨}_UXS.l5v`xY_\_UX`�`xWhabSVUhfg`=^�a~v`=`�éXêdëhê.é�ì�íî ë î WXf
pi`=W�aXU�cdeM`=WtWhSV^�abl=SVeM}5SVW.v`x`=WFY_`�l=cdU�cdl�a@ `xUX`=WFY�v`x§s^_fiW

}scdUj\y^ÍlxS~Ysc*rV`%WX}�v`xl=f�§s��\_`Ô��rv`=^�v`=U�c*pg`=eM`=^�a�Wh\_U�ï1�yfia�W�����é�ð|ñ5ë�òÓé óî=ôdõ ë î�öZ÷ùø êdë�úÙû�ú ø énü.ë�ò ø ò õ�ý
þ ò�ÿ�ÿ õ.øs÷ éXêdì ÷ ò ø �

R�c�}_UhS~l5v`=Y_\_Uh`|`xWha�SVUXfi`=^�a~v`x`�� ÷ ìFWhf;pi`=Wba�UXcde|`xWbWXSV^�a�l=SVeM}qSdW.v`=`xW�Y_`MY_f�äªv`xUX`=^�aXW�lnmsc*e|}_W�Y�[]\_^
^_SVe��_UX`��*cdUXfgcd�_pg`jYy`��_f�a�W��¦lnmsc*�.\y`��_f�a|Sd\©rVUhSV\_}5`�Yy`��_f�aMcÓkVcd^�a¨\_^y`�WXfirV^_f�§sl@c*aXfgSV^µ}yU.v`=lxfgWh`Ó���
é�ð�ñ5ë�òÓé óî=ôdõ ë î���÷�� ü�� î	�dî ��
�êdìuê� ÷ùø�� þ ò ø ì¦ënò��.ñ5ënòÓé îXôdõ ë î �

���3Â�À�����Â�Ä��FÂ��t¾sÊ��_ÊZÈTÊ���Â�Ä
é�ð î��~î ÿ�ñ�� î�ô.îný�ô.î	� ò ÷ ë ý�ô! óî ìsóî#"
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{ eMS~Yy`Fmscdpi�¬£¤Y_\_}_pi`�Ë��
{ aXU�cd^_Whe|fiWXWhfgSV^j`x^�eMS~Yy`Fl@cdUXcdlxa@ `=UX`��5: Ì_� åXå�SV\ �z� å«èzè<;��>=��yfia�W���os�@? �BA å � �-ï��_fiaXWn���
{ lxSVe|e|cd^_Yy`=Wz}scdUZl=cdU�cdl�a@ `xUX`=WZY_`blxSV^�a�U��Sdpg`��
{ pif¬cdfiWXSV^¨}5SVfi^�aJ c�}5SVfg^�aZSV\�eJ\ypia�fi}qSdfg^�a@�

C \_fTl=Sde|e|cd^_Y_`ED
{ `x^�}5SVfg^�aJ c�}5SVfg^�a@oyY_`=\~Ë�}5SVWhWXfg�yfgpgf�a~v`xW��
£|}_UXfie¥c*fgUX`GF*WX`xl=SV^yYscdfgUh`J�
£|e|S.Y_`ÙlxSV^�a�`x^�aXfgSV^Ã�3p¬c©}sc*UXSVpi`Ð`=W�aÔ cÔ��\_fJp¬cà}_UX`x^_YÐ�3pg`=W�U��SVpi`=WD}_Uhfge|cdfgUh`HF*Wh`=lxSV^_YscdfiUX`
^�[]`�Ë~fgW�a�`=^�a3��\�[�`x^�l=cdWZY_`bl=SV^yç_fia@�

{ `x^�eJ\ypia�fi}qSdfg^�at�_\y^�Wh`=\_p�}sc*aXUXSV^B��}_UXfie¥cdfiUX`@���
{ l*[�`xWhaFpgcMW�anc*aXfgSV^�}_UXfie¥cdfiUX`F��\_f�Y�v`=lxfgY_`���\_f
cMp¬c�}scdUXSdpg`M�q`xpgpg`bfi^�aX`=UhUXSVrV`¥�¦}5SVpipgfg^yr��Q`xa�fg^��.fia�`
 c�UX`xl=`��VSVfiU��¦cdY_Y_Uh`=WhWXfg^yr����

*,+JI ½|¾s¿ÁÀÃÂLKNM .
RT`M}yUXSdaXS~lxSVpg`JY�v`x§s^_f�abpg`xWDv`xanc�a�WFY_`xW�W�anc*aXfgSV^yWF`xabY_`�p¬c¨pif¬cdfiWXSV^Ù�¦}_Uhfge|cdfgUh`do5WX`xl=SV^_Y_cdfgUh`doTeMS~Y_`

l=Sde|e|cd^_Y_`FSd\�aXU�cd^yWX}scdUh`=^�a@�x�=�Õ���
R�c|a�UXcdeM`�`xWhaF`x^_l@cdYyU.v`=`�}_cdU�\_^y`JWX\_f�a�`�Y_`��_f�a�W�»¥`xa�¼J}q`xUXeM`xahancd^�atp-[�fi^_fiaXf¬cdpifgWXc*a�fiSV^¥Y_`�pu[]m_SVUXpiSVrV`
Y_\�U.v`xl=`=}~a�`=\yU�c@�*cd^�a3cdUXUhfi�Áv`=`FY_\�eM`=WXWXcdrV`*�
RT`=WZl=Sde|e|cd^_Y_`xWZWXSV^�aªY_`=WZl=cdU�cdl�a@ `xUX`=Wx�
R�c�pgf¬c*fgWXSd^¨`=W�a�v`�ancd�_pifg`t}_cdUBOQP�R¥`�aZpgfi�Qv`=U.v`=`F}scdU,O�SUT5�

VXWZYEW\[ ] °Ó¯�^�d°_^�¯ ²�´a` ^ ·�² °@¯�®_Î ²�´�² V¹ · °Ó¯�Ú¹5Û ²cb ]!d

PAD

Structure d’une trame de contrôle BSC

SYN SYN CONT BCC PAD

ST \feQgihkjml3n_l�n_l3n_l3n�o
oUp PD�sl@cdUXcdlxa@ `=Uh`�Yy`�W�k.^_lnm_UXSd^_fgWXc*a�fiSV^�o
q SrP4TD�yl@c*U�cdl�a@ `=Uh`bY_`Fl=SV^�aXU��SVpi`��sOQPtR|Y_`xe¥cd^yY_`FY_`FU.v`x}qSd^_WX`*oug qiv cdl=lx\_W.v`bY_`FU.v`=l=`x}ya�fiSV^�otwtg qrv :�lyx
`xa{zÐcdfia=oi�x�=�Õ��o
| q4q �3?QpgS.lyx � my`=lyx � mscdUXcdlxaX`=U��¦WhSVe|eM`FY_`bl=Sd^�aXU��SVpi`Ó���



VXWZYEWZY ] °Ó¯�^�d°_^�¯ ²�´a` ^ ·�² °@¯�®_Î ²�´@`�º-·~} ¹�¯�ÎÐ®y° º ¹ ·�b ]!d

PAD SYN

Structure d’une trame d’information BSC

SYN SOH STX BCC PAD
ETX
ETB

EN-TETE TEXTE

ST \feQgihkjml3n_l�n_l3n_l3n�o
oUp PD�sl@cdUXcdlxa@ `=Uh`�Yy`�W�k.^_lnm_UXSd^_fgWXc*a�fiSV^�o
o SU�%� Ì anc*Uha������ª`@cdYyfg^_r��¦Y�v`=�_\ya3Y�[]`=^~£ua@�`�a�`bY_`be|`xWXWXcdrV`Ó��o
o TQ�D� Ì anc*UhaZSd�è`	��aX`¨��YQv`=�_\~a3Yy`baX`�Ë.a�`@��o
O4TQ�D��� ^_Y�S*�(è�`��3a�`¥��§s^�Y_`Fa�`�Ë~aX`Ó��o
O4T | ��� ^_Y�S*�(è�U�cd^yWXeMfgWXWhfgSV^�?QpiS~lyxD��§s^�Y_`b�_piS~lFY_`bY_Sd^_^�v`=`xWn��o
| q4q �3?QpgS.lyx � my`=lyx � mscdUXcdlxaX`=U��¦WhSVe|eM`FY_`bl=Sd^�aXU��SVpi`Ó���

*,+�* ���3Â�À����wÂ���t0Â�È5Ét¿ÁÇ1��Â
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{ eMS~Yy`Fmscdpi�¬£¤Y_\_}_pi`�Ë¥SV\���\_pgp £«Y_\_}ypg`�Ë��
{ pif¬cdfiWXSV^¨}5SVfi^�aJ c�}5SVfg^�aZSV\�eJ\ypia�fi}qSdfg^�at�
{ pi`=W(fi^y��SVUhe¥c*aXfgSV^yW�aXU�cd^yWXeMfgWX`xW(WhSV^�a l=SV^yWXfgY�v`=U.v`x`=W lxSVe|eM`;Y_`=W rVUhSV\_}5`=eM`=^�a�W�_fg^_cdfgUh`=W(`�a
Y_Sd^_l
fi^_Y�v`=}5`=^yYscd^�a�`xW3Y�[]\_^�l=S.YscdrV`bSV\�Y�[]\_^�cdpg}ymscd�5`xaZ}scdU�a�fil=\_pifg`=Ux�

� +JI � Ê{�FÂ�Ä��FÂ���2�¿@2wÄyÊ�Ç
A cd^_Wbpg`�eMS.Y_`JY_`�pgfgcdfgWhSV^ · ¹ · Ø²Q� ^ º Û ºs� ¯ Ø² SV\¢e|S.Y_`�RE:1� �-RTfg^uxk:�lxl=`=WhW�� UXS.l=`xY_\_Uh`Ó��oT\y^_`

WX`x\_pg`�Wha�c*a�fiSV^���a�Sd\�æhSV\_UhW|pgc¡e��`=eM`Ó��cdWhWX\_Uh`�p¬c¢rV`xWha�fiSV^ãY_`�pgc¢aXU�cd^yWXeMfgWXWhfgSV^ã`xa|`=W�a¥Wh\_WXlx`=}yaXfg�_pi`
Y�[wv`=eM`xaha�UX`FYy`=WZa�U�c*e|`xW�Y_`bl=SVeMe|cd^_Y_`J�yld[]`=Wha3p¬c�Whanc�a�fgSd^jñ5ë ÷ ÿMê ÷ ë î �_R�c�Wha�c*a�fiSV^ ýÓî énò ø5ô ê ÷ ë î v`xe|`�a
Y_`xW3U.v`=}5SV^_WX`xW�c*\~Ë�l=Sde|e|cd^_Y_`xWzY_`bp¬cJW�anc*aXfgSV^¨ñ5ë ÷ ÿMê ÷ ë î �
A cd^_W;pg`ªeMS~Y_` Ø²Q� ^ º Û ºs� ¯ Ø² SV\|e|S.Y_`3RE:1�@?×�\?�cdp¬c*^_l=`xY¨RTfg^ux�:3l=lx`=WXW{� UhS~lx`=Y_\_Uh`Ó�Á\ya�fipgfgW.v`Z^_Sdanc*e�£
eM`=^�a;}scdUÁpg`ZU.v`xWX`=cd\¨è�U�cd^_Wh}scdl*o.lnm_cd��\_`�W�anc*aXfgSV^�}5SVWXW= `=Y_`3\_^_`Z��SV^_lxaXfgSV^Jñ5ë ÷ ÿMê ÷ ë î `xa�\_^_`Z��SV^_l�a�fgSd^
ýÓî énò ø5ô ê ÷ ë î �(RT`xWJa�U�c*e|`xWJY_`¨lxSVe|e|cd^_Yy`¨`xa�`x^1}scdUhaXfglx\_pgfi`=U�pg`=W�a�U�c*e|`xWJY�[]fg^y��SVUhe¥c�a�fgSd^B}5`=\y�d`=^�a
�`xaXUX`Dv`=lnm_cd^_rv`x`=W�WhfgeJ\ypianc*^Qv`=eM`=^�a@o~l=`b��\_f�}q`xUXeM`xaZ\_^y`�`�Ë~}_pgSVf�anc*aXfgSV^¥`=^���\ypgp�£¤Y_\_}_pi`�Ëq�

� +�* � 2J�N0Â�¾sÂ�Ç��_Â�Ä��y¾s¿ÁÀ Â�Ä
èUhSVfgW�a«k.}5`=WªY_`Fa�UXcde|`xWb�
{ fi^y��SVUXe|c*aXfgSV^��sY_SV^_^�v`x`=WªSV\�fg^_Yyfgl@c�a�fgSd^_W�WX\yUªp-[wv`�anc*aZYy`�pgc�a�UXcd^_WXeMfgWhWXfiSV^¢�
{ Wh\_}q`xUh�.fgWhfgSV^à�TrV`=W�a�fiSV^ÐY_`xW�`xUXUh`=\_UhW�`xa�Y_\¡çs\~ËÔ�-cdlxl=\_W.v`¥U.v`=l=`x}ya�fiSV^�o�Y_`xe¥cd^yY_`|Yy`|Uh`xa�UXcd^_Ww£
eMfgWhWXfgSd^�o&�x�=�Õ�F�

{ ^_Sd^�^�\_e1v`=UhSda~v`x`¥��\_^�\_eJ�5`=Uh`=Y��t�s}5SV\_Ujv`xa�cd�_pgfiUQ`�a3pifg��v`xUX`xU�p¬c�pgfgcdfgWhSV^��
� mscd��\_`�a�U�c*e|`b`=W�atlxSV^_WhaXfiaX\Qv`=`�Y�[]\_^�lx`=Uha�cdfg^�^_SVe��_UX`�Y_`�lnmscdeM}_WJ��WX\_f��*cd^�a�WhSV^�a«k.}5`Ó�zY�[�\y^_`

anc*fgpgpi`�eJ\ypia�fi}_pg`3Y_`�ï��_fiaXW=�

� + � M,�_¾38tÈ/�u8t¾sÂL��>8FÇtÂ��y¾s¿ÁÀ Â���\2hÇ1��Ê;¾�À ¿��u2�Ê�Ç � �¢¡f.

Fanion
01111110

Adresse
8 bits

Commande
8 bits

Structure d’une trame d’information HDLC

INFORMATIONS
16/32 bits
Contrôle Fanion

01111110

7 6 5 4 3 2 1 0
N(R) N(S) 0P/F



� +J£ M,�_¾38tÈ/�u8t¾sÂ���\8FÇtÂ �_¾s¿ÁÀÃÂ��FÂ Äu8���Â�¾u¤�2�Ä�2�Ê�Ç ÂX�¥��>8FÇtÂ �_¾s¿ÁÀÃÂ ÇtÊ�Ç
Ç{8FÀ 0Â�¾sÊ���0Â�Âm� �¦¡f.

Fanion
01111110

Adresse
8 bits

Commande
8 bits 16/32 bits

Contrôle Fanion
01111110

Trame UTrame S

7

Structure d’une trame de supervision et d’une trame non numérotée HDLC

6 5 3 24 1 0
11MMP/FMMM

7 6 5 3 24 1 0
10SSN(R) P/F

� +�§ ¡ Â�Ä¨�©27�N0Â�¾sÂÇ��yÄÖÈ5Ét¿ÁÀ��tÄàÈTÊQÇtÄ4�52��58t¿ÁÇ��N��Â�Äª�y¾s¿ÁÀÃÂ�Ä

{ RT`=W } ® ·�º ¹ ·�³ �>l3nQn4n4n4n4n�l��bY_`Ma@�`xaX`|`�a�Yy`|��\_`x\_`¨cd^y^_SV^_lx`=^�a�p-[�Sd\y�V`xUha�\yUX`M`xa�p¬c¨��`=Uhe|`�a�\_Uh`
Y�[]\_^_`FaXU�cdeM`d�5«ª^��¦c*^_fgSV^�Y_`b��\_`x\_`�}5`=\~a��`�a�Uh`�\y^��¦cd^yfgSV^jY_`Fa@�`xa�`bY_`bpgc�aXU�cdeM`tWh\_fi�*cd^�a�`*�
R [wv`xanc�aZY_`�Uh`=}5SVWzY_`�p¬cJpif¬cdfiWXSV^¨`xWhaªfg^yY_fg��\�v`F}sc*Uª\y^_`bWX\_lxl=`=WhWXfiSV^�Y_`�¼�SV\�Y_`F�¦cd^_fiSV^_W=�
RTSVUhWX��\�[]\_^¨l@c*U�cdl�a@ `=Uh`�Ysc*^_WQ\_^|lnmscdeM}¨��\_`=pil=SV^y�.\y`�l=Sde|}_Uh`=^_Y¥\_^_`ªWX\_f�a�`ªY_`1¬��_fiaXWb cM¼Vo�\_^
�_f�aÅ»�`=Wha�fg^_W.v`=U.v`¨�� cMp-[wv`xe|fiWXWXfiSV^��Qc*}_U= `xW3pi`�lxfg^_��\_fu `=eM`b�_fiaª}5SV\_Ujv`x�.fiaX`=Uª\_^_`�l=SV^~��\_WXfiSV^�c@�d`=l
\_^��¦cd^_fiSV^¡�¦fip�WX`xU�cµv`=pifgeMfg^�v`� c�pgc�U.v`=lx`=}yaXfgSV^s���

{ RT`¨�¸�®sÎÐÏ ® ´ ¯ ².³@³=² }q`xUXeM`xaJY&[�fiY_`=^�a�f�§s`=U�p¬c�SV\Ùpg`xW�W�anc*aXfgSV^_W�l=SV^yl=`=Uh^�v`=`xW�}scdUJp-[wv`xlnmscd^_rd`
Ysc*^_W�\y^_`|aXU�cdeM`�Y_`|lxSVeMe¥cd^yY_`d� A cd^yW�\_^y`MaXU�cdeM`�Y_`¥U.v`=}5SV^_WX`*opgcjWhanc�a�fgSd^¡aXU�cd^_Whe|`�a�WXc
}_UhSV}_Uh`�c*Y_UX`xWXWX`*�

{ R�c�WhfgrV^yfi§sl=c*a�fiSV^|Yy`=W�ï��_fiaXWQY_\¨*¸�®sÎÐÏ ´�² V¹qÎÐÎÐ® ·�´�² `xWha���SV^ylxa�fiSV^MY_\¥a«k.}q`�Y_`3aXU�cdeM`d�
A cd^yWQpg`xWQa�UXcdeM`=WQåÁ`�a Ì o.l=`FlnmscdeM}¨lxSV^�a�fg`x^�az\_^j^�\_e1v`=UXS�Yy`tW.v`x�.\y`=^_lx`�`x^jU.v`xl=`=}~a�fgSd^c�®>¯@°
��\_fTY_Sd^_^_`bpg`F^�\_e1v`=UhS|Y_`FaXU�cdeM`¥ c�UX`=lx`x�dSVfgU��¦Wh\_U9±M�yfia�W����
«ª^Dcd\yaXUX`�^.\ye1v`xUXS¥Yy`�W.v`x��\_`=^_lx`�`=^Ív`xe|fiWXWhfgSV^)�®uûr°J`=W�atl=Sd^�aX`=^�\DYsc*^_W�pi`�lnmsc*e|}�Y_`�lxSVe�£
e|cd^_Y_`FY&[�\_^y`�aXU�cdeM`Fåno_fgp&fg^_Y_fi��\_`Fpg`F^�\_e1v`=UhS|Y_`FaXU�cdeM`Dv`=eMfgWh`d�
RT`z�_f�a�es�³²�`=W�a�cd}_}5`=p�v`Q�_fia(Y�[�fi^��~f�anc*aXfgSV^� c�v`=eM`xaXaXUX`b�´e�j©��SVpgp¬��Ysc*^_WÁpg`Ql=cdW Y�[]\_^_`Zl=Sde|e|cd^_Y_`
`�a��_f�aªY_`�§_^µ�\²tj�µ(fi^scdpù�;Yscd^_Wªpg`bl@c*W�Y�[]\_^_`�U.v`x}qSV^yWX`�`�a�}5`=Uhe|`�aªY_`�Yy`=e|cd^_Y_`xU3p-[Õcdlx��\_fiaha�`�£
eM`=^�aZfgeMe1v`=Y_fgc*a�Y�[]\_^_`ba�UXcdeM`d�
RT`=WZ�_f�a�W o¦o }q`xUXeM`xaha�`=^�aªpg`FlxS~Y_cdrV`FY_`b��\sc*aXUX`Fa«k.}q`xW3Y_`FaXU�cdeM`=WZY_`bWX\y}q`xUh�.fgWhfgSV^��

{ RT`��¸�®sÎÐÏ ´@`iº¦·~} ¹�¯*ÎB®y° º ¹ · `xWha(l=SV^_W�a�f�a�\�v`�Y�[�\y^_`QWh\_fiaX`QY_`��_fiaXW���SVUhe¥c*^�a\_^�^_SVeJ�_Uh`Q`x^�aXfg`xU
Y�[]S.lxa�`�a�Wx�

{ RT`��¸�®sÎBÏ ´�² V¹ · °Ó¯�Ú¹qÛ ² `=Wha�lxSV^_WhaXfiaX\Qv`�Y�[]\_^_`�W.v`x�.\y`=^_lx`|Y_`�lxSV^�a�U��Sdpg`�Y_`JaXU�cdeM`��>µsUXcde|`
� m_`xlyx Ì `=��\_`x^_l=`@�Zl=cdpglx\_p�v`x`�}_cdUzp¬cJe1v`xaXm_S~Yy`�Yy`=W �B¶z� �
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R�c�^ySda�fiSV^DY_`���`=^��`xa�Uh`�}q`xUXeM`xa¨ c¨p-[wv`xe|`�aXa�`x\_UtY�[]`=^��dS�kd`=U�l=SV^_W.v`=lx\ya�f��V`=eM`=^�a�}_pg\yWXfg`x\_UXW3a�U�c*e|`xW
Y�[]fg^y��SdUXe|c*a�fiSV^_W=o�WXcd^_W�c*aXaX`=^_YyUX`�pg`xWtY_f�äªv`xUX`=^�aXW�c*l=��\_fiaha�`xe|`x^�aXW=� � `�}yUXS.l5v`=Y�v`M}5`=Uhe|`�aFY�[�cdl=lxUXS�� /�a�Uh`
pu[]`&0Ml=cdl=f�a~v`�Y_`=W¥aXU�cd^yWXeMfgWXWhfgSV^yWMY_cd^_W¨pi`=W�a�U�c*^_WXeMfgWhWXfgSd^_WM��\ypgpZY_\_}_pi`�Ëq���Á^Ôcd�_WX`x^_l=`�Y�[�`xUXUh`=\_U|Y_`
a�UXcd^_Whe|fiWXWXfiSV^�o�p¬cZancdfipgpi`;Yy`�p¬cZ��`=^��`�a�UX`Qfg^_Y_fi��\_`� c�p-[wv`xe|`�aXaX`=\_Ul=SVeJ�yfg^_`;fgp.}q`x\ya�v`xe|`�aXa�Uh`QY_`�a�U�c*e|`xW(å
l=Sd^_W.v`xl=\yaXfi�V`xW=� A v`xWt��\_`�pg`�^_SVeJ�_Uh`�Y_`JaXU�cdeM`=W3^_SV^¢cdlx��\_fiaha~v`=`xWt`=W�a�c*aXaX`=fi^�a=oqp-[wv`xe|`�aXaX`=\_U3Y_SVfiatc*ah£
a�`x^_Y_Uh`�\y^1cdl=��\_f�aXa�`xe|`x^�a�}qSV\yU�}qSV\~�VSVfiUJl=SV^�aXfg^�\_`=U�WhSV^ v`=eMfgWhWXfgSd^��(R�c�a�cdfgpipg`MY_`jp¬c���`x^T�`xaXUX`j`=W�a
\_^�}scdU�c*e� `�a�UX`�Y_`�p¬c�}_UXS.l5v`xY_\_Uh`do5fgp�}q`x\ya3WXSVf�a��`�a�UX`b§yËÁv`�\y^_`���SVfiWZ}qSV\yUªaXSV\ya�`xW=o5WXSVf�a��`xa�Uh`�^�v`=rVS.l=f�v`
c@�*cd^�a3pgc�a�UXcd^_WXeMfgWhWXfiSV^jY_`�Y_SV^_^�v`x`=Wx�
R�c���`=^��`xa�Uh`¨`=W�a�Y_SV^yl¨\_^Ùe1v`=l=cd^_fgWhe|`|Y_`¥U.v`=rV\yp¬c*aXfgSV^B�.\yf�`xe|}��`xlnm_`j\_^9v`xe|`�aXa�`x\_U�Yy`¨W�c*aX\_UX`xUJpg`
U.v`xl=`x}ya�`x\_U�}scdU�\_^Ða�UhSV}ÙrVUXcd^_YÙ^ySVeJ�_Uh`¥Y_`¥aXU�cdeM`=Wx��R�c���`=^��`�a�UX`¥YQv`x§s^yfiaJYySV^_l¨\_^Ðfg^�a�`xUh�*cdpgpi`�Y_`
^�\_e1v`=UXSdW�Y_`�a�UXcde|`xW���\_`|pu[wv`=eM`xaha�`=\yU�c�pg`�Y_UXSdfia�Y�[]`=^��VSÓkV`xU=� � `�aJfi^�aX`=U��dc*pgpg`Ùv`��VSVpi\_`¥c*\B��\_U�`xa� c
eM`=WX\yUX`bY_`bpu[�cdUXUhfi� v`=`FYy`�p-[Õc*l=��\_fiaha�`xe|`x^�aZYy`=Wza�UXcde|`xWZ}_U.v`xl5v`=Yy`=^�a�`xW��

Y_`xUX^_fi`=U21J� ¶ �QUh`43l=\65Ñ^�\_e1v`=UXSMY_`Fa�UXcdeM`¥ cÙv`xe|`�aXaXUX`87�Y_`xUX^_fi`=U21J� ¶ �QUh`43lx\:9�zÅo
ST \fz Uh`=}_U.v`=Wh`=^�a�`�p¬cJancdfipgpi`3Y_`bpgc���`x^��`xaXUX`*�


