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1 Processeur (Nb bits en entrée du multiplieur, Nb bits en sortie du multiplieur, 
       Nb bits en sortie de l ’additionneur, d: recadrage en sortie du multiplieur)
2 BG: présence de bits de garde   

3 Processeur(Sx) instruction SIMD composée de x opérations en parallèle 
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C64x:   (16,32,32)
C64x (BG)2: (16,32,40)
C64x (d) :     (16,32,32,d)
C64x(S2)3:   (16,16,16)
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C64x:   (16,32,32)
C64x (BG)2: (16,32,40)
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C64x(S2)3:   (16,16,16)
C64x(S2d):  (16,16,16,d)

   Processeurs     

   Processeurs     

C
64

x


PX���
R� V"! S�_�E ~kbdB _�AÆek~��'n���� DFA�jl_�UlbdB D�ekDmjPðhE bdUdDmj
D�ñk�CE _�B ba@$^CE Dmj	eC@$Ahj	E D¸ìF@�j	e�f ~CA�ðhE bdUdD>uluo� D�b¤~CA�UdDmìF@�ekUa@$í�D
DFAÄDFA7bdUd�FD(ek~¤ðhE bdUdD(Dmjob:@$E _�Uaj�AC�mì�Dmjdjd@$B UdD�yÍ�Pýcú$ñ�OC� } ú$ñ�y��	�!|l|¶÷
]�D(UdDmìF@�ekUa@$í�D'ekDmj:ek_�ACAC�FDmj�DFAÆjl_�UlbdB D(ek~Äq&~CE bdB �CE B DF~CU:�`DFUdq=D�b
e�f _�^kbdDFACB U�ekD�bdUdpmj¨^`_�ACACDmj\�`DFUlwx_�Udq�@$Ahì�DmjM�`_�~CU�E Dmj\ekDF~kñsboiT�`Dmj
ekD�ðhE bdUdD¸yÍ� } ú$ñ/y{eh|¶O\rPB í�DFU¶nTîh@$UaìÆytnC��óveh|l|¶÷Mþ\_�~CUsE Dmj!�CUd_kì�Dmjoó
jlDF~CUajPACD��`_7jdjl�meC@$A7bP�h@�j:ekD�^CB baj%ekD�í7@$UaekD(_�~ÆekD��`_7jdjlB ^CB E B bd�mj
ekD=UdDmìF@�ekUdDFU(Eß@Æjl_�UlbdB D=ek~zq&~CE bdB �CE B DF~CUmO�~CAzUdDmìF@�ekUa@$í�DsDFA4DFAkó
bdUd�FD�ek~¸ðhE bdUdD=_�~zekDmj!ì�_TD�ë	ì�B DFA7baj(Dmjob!Ud�m@$E Bßjl�ÆyÍ� } ú$ñ�O�rPB í�DFUló
nTîh@$Uaì�ytnC��|l|¶÷h?(@$AhjPE Dmj%ekDF~kñÆìF@�jFOkE DmjP�`DFUlwx_�Udq�@$Ahì�DmjP_�^kbdDFAT~CDmj
DFAÆek_�~C^CE D(�CUd�mì�BßjlB _�A�#'jl_�A7bPACD�blbdDFq=DFA7b:�CE ~hj�w{@$B ^CE DmjPìF@$U�E D�UdD�ó
ìF@�ekUa@$í�D�DmjobÆUd�m@$E Bßjl�¸@�Sc@$A7b¤Eß@Iq&~CE bdB �CE BßìF@cbdB _�AøekDmjÆek_�ACAC�FDmjF÷
]M@Äek�Fí�Ua@�eC@cbdB _�A>E B �FD�ü¤Eß@ÄUd�m@$E Bßjd@cbdB _�A¸ekDmj�ìF@$Eßì�~CEßj(DFAzjlB q=�CE D
�CUd�mì�BßjlB _�A�OkeC@$AhjPE D!ìF@�ekUdD�ekDmjPB AhjobdUd~hì¶bdB _�Ahj%nTu �>?&OCDmjob:UdDFEß@cbdB ó
S�DFq=DFA7b�B q=�`_�Ulba@$A7bdDsyÍ� } ú$ñ¤ytnC��|l|¶O7rPB í�DFU¶nTîh@$Uaì'ytnTúT|l|¶O�q�@$Bßj\E D
í7@$B A	jl~CU�E D%bdDFq=�hj�e�f D�ñk�mì�~kbdB _�A	�`DF~kb:@cblbdDFB AhekUdD%~CA	w{@�ì¶bdDF~CUP�k÷
]�f ~kbdB E Bßjd@cbdB _�Ase�f ~CACD�E _�BTekD�ï7~h@$A7bdB ð`ìF@cbdB _�A!�h@$U¨@$UdUd_�AhekBhyÍ�Pýcú$ñh|
�`DFUdq=D�b�e�f @$q=�FE B _�UdDFUME DP�'n����/D�b\�CE ~hj¨�h@$UlbdBßì�~CE B pFUdDFq=DFA7b\jlB7E Dmj
ìF@$Eßì�~CEßj�jl_�A7b!Ud�m@$E Bßjl�mj'DFAzjlB q=�CE D=�CUd�mì�BßjlB _�A/y{rPB í�DFU¶nTîh@$Uaì�nTúT|¶÷
��Dmj:ekB �R�FUdDFA7bdDmjPD�ñk�`�FUdB q=DFA7ba@cbdB _�Ahj�q=_�A7bdUdDFA7b:E DmjPí7@$B Ahj�_�^kbdD�ó
AT~hj%@�S�Dmì'~CA�ì�_keC@$í�D(_��kbdB q=Bßjl��DFAÄwx_�Ahì¶bdB _�A�ekD�Etf @$UaìaîCB bdDmì¶bd~CUdD
D�b�q=D�blbdDFA7bPDFA	UdDFE B D�w�E Dmj��`_7jdjlB ^CB E B bd�mj�_ �RDFUlbdDmj��h@$U�E Dmj�B AhjobdUd~hì¶ó
bdB _�Ahj'nTu �>?&÷

$9� �?$'&� %62� " *:"�02�?� *O4�62� "%/ 72� / 89*:"%/ ,-!(�� '"L8�,�02&I %62$&%�'�=2/ "% 



� � æsè�� 		� ��	 � ��ä
�Äæ�çÄæ���æ��sê�	

?(@$AhjÄì�D�blbdD4�h@$UlbdB D�O�~CACD4AC_�~CS�DFE E D¸@$�C�CUd_kìaîCD>�`DFUdq=D�blba@$A7b
e�f B q=�CEß@$A7bdDFU:~CA>@$E í�_�UdB bdîCq=D�jl�`�mì�B ðh�!DFAÆSTB Udí�~CE D(ÿh_$blba@$A7bdDs@$~
jlDFB A>e�f ~CA>?�nTþøSTB Udí�~CE D�ðCñkDsDmjob'�CUd_��`_7jl�FD�÷Cþ�@$U%Ua@$�C�`_�Ulb'@$~kñ
q=��bdîC_kek_�E _�í�B Dmj�D�ñkBßjoba@$A7bdDmj%ô �CO7úcöÍOTEß@sek��bdDFUdq=B Ah@cbdB _�A	D�b�Etf _��kbdB ó
q=Bßjd@cbdB _�A!ek~&ì�_keC@$í�D�jl_�A7bMUd�m@$E Bßjl�FDmj�jl_�~hj�ì�_�A7bdUa@$B A7bdD�ekD��'n����
DFAÝjl_�UlbdB D	ekD�Etf @$E í�_�UdB bdîCq=D�÷�?'D	�CE ~hjFOMEtf @$UaìaîCB bdDmì¶bd~CUdD�ek~Ý�CUd_$ó
ì�DmjdjlDF~CU!ì�B ^CE D�DmjobsDFA7bdB pFUdDFq=DFA7b!�CUdBßjlD=DFAÝì�_�q=�kbdD�E _�Uaj�ekD	ì�Dmj
ekDF~kñ=�Cîh@�jlDmjF÷7]�D'jliTAC_��kbdBßï7~CD'ekD'ì�D�blbdD'q=��bdîC_kekD'Dmjob��CUd�mjlDFA7bd�
ü�Eß@&ðhí�~CUdD!�C÷
]M@&�CUdDFq=B pFUdD���ba@$�`D!ekD!ì�D�blbdD!q=��bdîC_kek_�E _�í�B D�ì�_�AhjlBßjobdD�ü=ek��ó

bdDFUdq=B ACDFU�Eß@sekiTAh@$q=Bßï7~CD'ekDmj�ek_�ACAC�FDmjF÷7]�Dmj�Ud�mjl~CE ba@cbaj�_�^kbdDFAT~hj
jl_�A7b'~kbdB E Bßjl�mj(�`_�~CU(@�jdjl_kì�B DFU(ü¤ìaîh@�ï7~CD&ek_�ACAC�FD&E D&AC_�q&^CUdD&ekD
^CB baj�AC�mì�Dmjdjd@$B UdDmjR�`_�~CUMì�_kekDFU�Eß@:�h@$UlbdB D\DFA7bdB pFUdD�@cðhA!ekD�í7@$Ua@$A7bdB U
Etf @$^hjlDFAhì�D'ekD'ek�F^`_�UaekDFq=DFA7bm÷7��Ahjl~CB bdD�O7E D(ì�_keC@$í�D'ekDmj�ek_�ACAC�FDmj
DmjobPUd�m@$E Bßjl�'DFAÆekDF~kñ	��ba@$�`DmjF÷k]�f _�^��oDmì¶bdB w\ekD(Eß@&�CUdDFq=B pFUdD'��ba@$�`D
Dmjob�ekD=ðCñkDFU&Eß@ÆEß@$Udí�DF~CUsekD¤ìaîh@�ï7~CD	ek_�ACAC�FD	@cðhAIekD	�`_�~CS�_�B U
�CUdDFAhekUdD=DFAÝì�_�q=�kbdD=Eß@�ekB S�DFUajlB bd��ekDmj(wx_�Udq�@cbaj��CUd_��`_7jl�mj(�h@$U
E Dmj(?�nTþ�j�y{jlB q=�CE D��CUd�mì�BßjlB _�A�ORek_�~C^CE D��CUd�mì�BßjlB _�A>_�~¸�CUd�mì�BßjlB _�A
Ud�mek~CB bdD=�`_�~CU!E Dmj�B AhjobdUd~hì¶bdB _�AhjsnTu �>?�|¶÷M]M@Äq=��bdîC_kekD�UdD�bdB DFAkó
ekUa@�E Dmj:B AhjobdUd~hì¶bdB _�AhjP�`DFUdq=D�blba@$A7b'ekD!UdDmjl�`Dmì¶bdDFU:Eß@�ì�_�A7bdUa@$B A7bdD
ekD��'n���� B q=�`_7jl�FD=D�bsekD=q=B ACB q=BßjlDFU!E D�bdDFq=�hj!e�f D�ñk�mì�~kbdB _�A�÷
]�D'wx_�Udq�@cb:ekD!ìaîh@�ï7~CD�ek_�ACAC�FD�Dmjob:ek��bdDFUdq=B AC��DFA¤wx_�Ahì¶bdB _�AÄekD
Etf @$UaìaîCB bdDmì¶bd~CUdD!ek~Æ�CUd_kì�DmjdjlDF~CU:D�b%DFA��h@$UlbdBßì�~CE B DFU%ekDsjlDmj%ìF@$�h@có
ì�B bd�mj%ekDsUdDmìF@�ekUa@$í�D�÷C]�f ��bd~hekDs�CUd�mjlDFA7bd�FDsì�B óvekDmjdjl~hjP�`DFUdq=D�b(ekD
ek��ðhACB UME Dmj��FE �Fq=DFA7baj��`DFUlbdB ACDFA7bajM�`_�~CUMEß@:q=_kek�FE Bßjd@cbdB _�A!ekD�Etf @$Uló
ìaîCB bdDmì¶bd~CUdD�ek~4�CUd_kì�DmjdjlDF~CUm÷R]M@ÆjlDmì�_�AhekD���ba@$�`D	ì�_�UdUdDmjl�`_�Ahe>ü
Etf _��kbdB q=Bßjd@cbdB _�A�ek~	ì�_keC@$í�D%ekDmj�ek_�ACAC�FDmj�DFA�ST~CD'ekD%q=B ACB q=BßjlDFU
E DPbdDFq=�hj�e�f D�ñk�mì�~kbdB _�A�ü(bdUa@�S�DFUaj¨Etf �FE B q=B Ah@cbdB _�A�ekD%ì�DFUlba@$B Ahj\UdD�ó
ìF@�ekUa@$í�DmjF÷T��D�blbdD���ba@$�`D(Dmjob�Ud�m@$E Bßjl�FD'�`DFAheC@$A7bPE D(�CUd_kì�Dmjdjl~hj�ekD
í��FAC�FUa@cbdB _�A=ekD%ì�_kekD%@cðhA�ekD%�CUdDFAhekUdDPDFA	ì�_�q=�kbdD:E Dmj�Ud�mjl~CE ba@cbaj
ekDmj��Cîh@�jlDmj:e�f @$E E _kìF@cbdB _�AÄekD�UdDFí�BßjobdUdDmj�D�b%e�f _�Uaek_�ACAh@$Ahì�DFq=DFA7bm÷
]�f _��kbdB q=Bßjd@cbdB _�A�ek~sì�_keC@$í�D�ekDmj�ek_�ACAC�FDmj���ba@$A7b�Ud�m@$E Bßjl�FD�jl_�~hj

ì�_�A7bdUa@$B A7bdD!ekDs�'n����&OCB E�Dmjob'AC�mì�Dmjdjd@$B UdD�ekDsq=Dmjl~CUdDFU%ì�DFE ~CB óvì�Bt÷
�%_�~hjM�CUd_��`_7jl_�Ahj�~CACD�q=��bdîC_kekDP@$Ah@$E i7bdBßï7~CD�ekDPek��bdDFUdq=B Ah@cbdB _�A
ek~s�'n����I�`DFUdq=D�blba@$A7b¨ekD�bdUa@$B bdDFU�E DmjMjobdUd~hì¶bd~CUdDmj�E B AC�m@$B UdDmj�AC_�A
Ud�mì�~CUajlB S�Dmj�D�b¤Ud�mì�~CUajlB S�DmjF÷�]�f _�~kbdB E'q=D�blba@$A7b¤DFA �!~CSTUdD�ì�D�blbdD
q=��bdîC_kekD!Dmjob(@�ì¶bd~CDFE E DFq=DFA7b%DFA>ì�_�~CUaj:ekD&ek�FS�DFE _��C�`DFq=DFA7bm÷h]�D
�CUdB Ahì�B �`D�ì�_�AhjlBßjobdD�üÄq=_kek�FE BßjlDFU�E D�^CUd~CB b!DFAzjl_�UlbdB D�ekD=Etf @$E í�_$ó
UdB bdîCq=D>�h@$U	~CACD>jl_�q=q=D¸ekD¸jl_�~CUaì�Dmj�ekD>^CUd~CB b	ðhE bdUd�FDmjF÷�]�Dmj
�h@$Ua@$q=p�bdUdDmj�joba@cbdBßjobdBßï7~CDmj�ek~�^CUd~CB b��CUd�mjlDFA7b�DFA	jl_�UlbdB D%jl_�A7b�ek��ó
bdDFUdq=B AC�mj¨ü'�h@$UlbdB U\ekDmj¨�h@$Ua@$q=p�bdUdDmjMekDmj\jl_�~CUaì�Dmj¨ekD�^CUd~CB b\D�b�ekD
Eß@=Ud�F�`_�AhjlD!B q=�C~CEßjlB _�ACACDFE E D&ekDmj:wx_�Ahì¶bdB _�Ahj'ekD!bdUa@$AhjowxDFUlb%DFA7bdUdD
Eß@=jl_�UlbdB D�D�b%ìaîh@�ï7~CD!jl_�~CUaì�D�ekD!^CUd~CB bm÷

� � æsãÄé ��è��Mê�æsã

]�f B Akÿh~CDFAhì�DIek~ q=_kekpFE DIe�f @$UaìaîCB bdDmì¶bd~CUdDÝjl~CU>Eß@��CUd�mì�BßjlB _�A
ekDmj&ìF@$Eßì�~CEßjs@���bd�¤@$Ah@$E ikjl�FD	üÄbdUa@�S�DFUaj�Eß@�q=Dmjl~CUdD	ek~��'n����
DFA�jl_�UlbdB DÄekDÄekB �R�FUdDFA7bdDmj&B q=�CEß@$A7ba@cbdB _�Ahj�jl~CU=?�nTþ ekD¤ðhE bdUdDmj
�¨uo� D�bsuluo�!÷M]�Dmj�Ud�mjl~CE ba@cbaj(_�^kbdDFAT~hj��`DFUdq=D�blbdDFA7b&ekD	ì�_�q=�h@có
UdDFU'E Dmj�ekB �R�FUdDFA7baj'q=_kekpFE Dmj(e�f @$UaìaîCB bdDmì¶bd~CUdD&ekDmj�?�nTþ�jF÷�g%B AhjlBtO
ì�D'boiT�`D!e�f @$Ah@$E ikjlD(�`DF~kb:û�bdUdD�~kbdB E Bßjl���`_�~CU:ì�_�q=�CE ��bdDFUPE DmjPq=��ó
bdUdBßï7~CDmj=ekBßjl�`_�ACB ^CE Dmj��`_�~CU�Eß@4ì�_�q=�h@$Ua@$Bßjl_�AIekDmj=�CUd_kì�DmjdjlDF~CUaj
ô õ�ýmöÍ÷M��Dmj(q=��bdUdBßï7~CDmj'�FSc@$E ~CDFA7b�DmjdjlDFA7bdB DFE E DFq=DFA7b(Eß@¤STB bdDmjdjlD�ekD
bdUa@$B bdDFq=DFA7b¨ekDmj¨?�nTþ�jF÷�?'D��CE ~hjFO�ì�D�blbdD���bd~hekD�q=_�A7bdUdD�Eß@:AC�mì�Dmjoó
jlB bd�:ekD:�CUdDFAhekUdDPDFA�ì�_�q=�kbdDPE D:q=_kekpFE D%e�f @$UaìaîCB bdDmì¶bd~CUdDPeC@$Ahj�E D
�CUd_kì�Dmjdjl~hj�ekD!ì�_keC@$í�D(ekDmjPek_�ACAC�FDmjF÷k?'D!ì�D(w{@$B bmOk~CACD(AC_�~CS�DFE E D

q=��bdîC_kek_�E _�í�B D�@:��bd���CUd_��`_7jl�FD�÷���E E D�B A7bdpFí�UdD�~CACD�q=_kek�FE Bßjd@cbdB _�A
ekDsEtf @$UaìaîCB bdDmì¶bd~CUdD!�`_�~CU'_��kbdB q=BßjlDFU'E D&ì�_keC@$í�DsekDmj'ek_�ACAC�FDmj%D�b
DFE E D�jFf B AhjlpFUdD=eC@$Ahj(E D=�CUd_kì�Dmjdjl~hj(ekD=í��FAC�FUa@cbdB _�A¸ekD�ì�_kekD=@cðhA
ekDPq=B ACB q=BßjlDFU�E D�bdDFq=�hj�e�f D�ñk�mì�~kbdB _�A=ek~=ì�_kekD:jl_�~hj\ì�_�A7bdUa@$B A7bdD
ekDs�'n���� DFA�jl_�UlbdB D�ekD!Etf @$E í�_�UdB bdîCq=D�÷

Front End  

 

Sélection
d’ instructions

Allocations
de registres

Ordonnancement

Représentation Intermédiaire   

Code assembleur  

Mesure RSBQ

Détermination du 
domaine de définition

RSBQsouhaité

RSBQmesuré 

Code C  DSP  

Modèle de
l’architecture

Détermination 
du codage

Optimisation
du codage 


PX���
R� V nTiTAC_��kbdBßï7~CDsekD!Eß@�q=��bdîC_kek_�E _�í�B D

� �	�`�På�	:ãÄé 	
�

 �
��������� $'��*q!20 ����� / ��$ ����� � ��� ,-� 6t"%/ ,-!5,����! #"$"r$',�8��� % %,-$' �&%(')')'

*,+ -/.,0/132�4(576987:9:9+ .#-<;�0=->0=?@+ .,87A �=BDC '>EGF H/H=I#J � A,K *q$'8 � '/L/L/L �

 ' �NM ,�,- %��!2 M&� 0/.,OP0/1 Q � 4�=���0202��0R �,�� "TSQ*q$'�)/ !VUQ�9*q� W � / 4<�	 �/ X-!`*q�

"r$',�8��� % %/ !�X� �  '"%��4< YFZ���� %/ X-! � ��8 � !2,-� ,/X-/ �� � 2�4(57698989O/+ .#-/:[5]\_^ `#8
%(')')' A3a J C %>EGF H %/b7IDH>J�% A3K *q$'8 �P�7c/c>BD�


 % ��d_� e9�#d 624 A ��� f_�#d *q!�X A *q!20	g � f_�  �62!�X �Zhjij��k  �l h�mn� Uo� ,-$�lpF
h !�,-7t"%/ 4</ q�/ !�X�r`,#*:"%/ !�X�W\7�,-/ !#")"%, / !#"%�@X-��$Nl 72$',/X-$%*q4 8�,-! � ��$."%��$
� ,-$)s�tt��0#W\7�,-/ !#"Q02/ X-/ " *q�� %/ X-!`*q��72$',�8��� % %,-$' �u%(')')'wv 4(0/.x:
0>67^y+ 5/.x:G5/.
z�+ 4(67{#+ ^y:|0/.,O	*,}/:9^T87~_: %(% A H B F a H>L7I a H a#A  ���7t"%��4�=���$ '/L/L/L �


 H � K � gi/ � � ��4< A�� �Z� 62$' ]X-��!2 A *q!20�� � K � � $ �_� U e � MG� F � � ,#*:"%/ !�X�W
" ,-/ !#"	"r$',/X-$%*q4<4</ !�X5,�� � / tt��0#W�" ,-/ !#"	��/ X-/ " *q�j �/ X-!`*q�j"r$',�8��� % %,-$' �
e ! % zn*�2�� vn���#� A  t*q!N��/ �@X-, A �7c/c>BD�


 J �[�!�/M $(�q"]�-��$ A ��� K 62� " � *q627 A *q!20 k&� K *q62 % �D��� *q� 6`*:"%/ ,-!O,��3��g��/ >g
� $%*q02��,��f i  %/ !�X � � � * � / ,-$%*q�) � !#" � �� %/  �je ! % zn*�2�� vn���#� A � ,- '"%,-! A
k 8�"%,-=���$ �7c/c b �


 b � " ��m *q72 %� � � A ����� / ��$ A h&�  � , � *q4 A *q!20 ����h&�#m ��� ��� *�2$2�4(576987:9:
5/4
� {#.,O>0/~Y87.x^T0/1 :�����4(6@`D+ ^T8967^y{#4(87:[0/.,O � 890/^y{#4(87: �R� ��$(�-��� � � ���� %/ X-!
� ��8 � !2,-� ,/X � A e !28 A � $'��4<,-!#" A l h A �7c/c b �


 B7�[� �
t2*q e !2 '"%$'624<��!#"% �|v ;N*3�/�#��zu�7�D� � *�2�zZ2_����.,O_2�874
+ �x`#874(0/1 :
� 8T\
874(87.,698[*387^��,5/1 {#~Y8 %9��� �
t2*q e !2 '"%$'624<��!#"% A �>*q� � *q A � *q!�6`*q$ �
�7c/c/c#�


 a �[m 628���!#" � ��8 � !2,-� ,/X-/ �� �R� *�2�� �@�=��% .=\
5/4
~Y0/^y+ 5/.�;�0/.x{�0/1 ��m 628���!#"
� ��8 � !2,-� ,/X-/ �� A � *q!�6`*q$ �P�7c/c a �


 c=�[� �
t2*q e !2 '"%$'624<��!#"% �Rv ;N*3�/�#��z � � ��v 896@`D.x+ 690/1j �¡�874
¡=+ 87¢ �&� �
t2*q 
e !2 '"%$'624<��!#"% A � ��=2$'6`*q$ � '/L/L/L �


 � L �[h !`*q� ,/X[��� � / 8�� �Nv + ->8749*x£j� � zo£!0/4(O/¢)0/4(8<*>�#8967+ ¤)690/^y+ 5/. ��h !`*q� ,/X
��� � / 8�� A ����8���4�=���$ �7c/c/c#�


 �/�
�����>� $'/ 024)*q! �  �62=#WygS,-$'0<" *q$%*q� � ��� /  %4�/ !Y��/ X-/ " *q�, �/ X-!`*q�x"r$',�8��� % %/ !�X �
%(')')' *,+ -/.,0/132�4(576987:9:9+ .#-<;�0=->0=?@+ .,87A �=BDC '>EGF ' B I %/J A,K *q$'8 � '/L/L/L �


 � ' �[� �
t2*q e !2 '"%$'624<��!#"% �<v ;N*3�/�#��zu�=�¥�n:
874�¦ :	§�{#+ O>8 ��� �
t2*q e !2 '"%$'6#W4<��!#"% A � 62!2� �7c/c a �

 � % �[�!� g � " *q$(�� *q!20_l �  �7� 62$'$'62 ��� + -/+ ^T0/1 � + 1 ^T874 � 87:9+ -/. �/�/� ,-!!gi/ � � � �*q!20� �,-!2 e !28 A �7c a BD�

 � H �NM&� l�,-!2 '" *q!#"%/ !2/ 02�� A " � l � ��62!�X A *q!20Ng �,m 6�� ��� $'62!289*:"%/ ,-!P¨L,-/  %�/ ! � / tt��0#W�" ,-/ !#"	 ��M  �V%(')'©' 1 8967^y4(5/.x+ 67:	ª�87^y^T874
:9A %/J C '�%>E<F '/L � '7I'/L � H A ¨L, � ��4�=���$ �7c/c/c#�

 � J ��� � � / �«��� � � � ��e 4)*q$(� '/L/L/L�F h K �9*q %62$'�5,��_�! #" � tt��8�6t"%/ ,-!

 �7�����0 �x� ��8 � !2/ 89*q�2$'��7�,-$." A � ��$(�-��� � � ���� %/ X-! � ��8 � !2,-� ,/X �_e !28 A '/L/L �/�


