
HAL Id: inria-00073373
https://inria.hal.science/inria-00073373

Submitted on 24 May 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Removing Degeneracies by Perturbing the Problem or
the World

Pierre Alliez, Olivier Devillers, Jack Snoeyink

To cite this version:
Pierre Alliez, Olivier Devillers, Jack Snoeyink. Removing Degeneracies by Perturbing the Problem or
the World. RR-3316, INRIA. 1997. �inria-00073373�

https://inria.hal.science/inria-00073373
https://hal.archives-ouvertes.fr


IS
S

N
 0

24
9-

63
99

ap por t  


de  r ech er ch e 


THÈME 2

INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE

Removing degeneracies by perturbing the
problem or the world

Pierre Alliez — Olivier Devillers — Jack Snoeyink

N˚ 3316

Décembre 1997





Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles, B.P. 93, 06902 Sophia Antipolis Cedex (France)

Téléphone : 04 93 65 77 77 - International : +33 4 93 65 77 77 — Fax : 04 93 65 77 65 - International : +33 4 93 65 77 65
à partir du 01/01/1998

Téléphone : 04 92 38 77 77 - International : +33 4 92 38 77 77 — Fax : 04 92 38 77 65 - International : +33 4 92 38 77 65

���������
	���
�����
�������������	��������! "���$#�%����&	���
'#�(��) ������+*���� ���,#�(��
- ���.*��

/�02143�35176&8282091;:=<?>+8202@A02143�B&1;@A028982143�CD<?EGFIHKJMLON.PA1;QA09N�J

R�SUT�V�W�X�Y!Z\[�]U^_Wa`cbed;^cfg^_W�`
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�Ub&]mbjh���Wg~sWg]I�"b;]µi��m´qW5�½b;vx�UWgvx^_]Ud&bevÄ^c]m��Wg´G²ÂR�Sqlmn�»ÅhxSUWgo"~Uv{b���lIf�W
fgie]Ube]U^kfgie`.bel�hx~Ul�h�»O��SU^kf�S
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 � � b;lmn
��[�fgv{^c�eb;]mn���Wgl�´øij~U~Uvxb�f�SUW�n�~sWgvxV�Wghph�ij]4hÂ��WÇnplU~m~Uv{^cV|Wgv|`cW�n|fgi;n��U[gde[�]U[gvx[�n
�mij]mnÄf�W�vph�ij^c]mnÄ~UvxberU`cTgV|W5n�d;[gb;V�[gh{vx^ct4lUW5ng² � b;lmnÄij~U~sWg`cbe]mnafgW�nÄV|[�hxSUb���W�n\�U g¡£¢9¤�¡�¦x g¡�­_ ��I¡x¬;¦�­���®
 
Wgh��U g¡£¢9¤�¡�¦x g¡�­�� ¤�¨I§��· g¡��£²��O�eW5f�fgbeV|V|W�Wg´qW�V|~U`_W5n�~Uv{^c�q^_`c[gd;^_[5n�`ki½h{vx^cie]UdelU`kiKhx^_b;]¹��W+��W�`cielU]mi·oµW�]
�U^_V|Wg]Inp^cbe]¹X+Wgh��Ç~sbelUv���W�n�V|[�h{vx^kt;lmW�n�W�lmf�`c^k��^_W�]U]UW5n�belµ~sbe`coqdeb;]mij`cW�n�»A]Ub;lmn�V|b;];hxv{b;]mn�t4lUW�fgW�n
ie~U~Uvxb�f�SUW�n�~sWgvxV�WghphxWg]4h���W�f�b;]mf�W��eb;^_v�np^cV|~U`cWgV|Wg]4h�W�h�WgÁÂfgiefgWgV|Wg]4h�lU]UWa~sWgv{h{lmv{rmijh{^cbe]+��W�n�~sbe^c]4hxn
t4lU^s]UWÄ��[g~sWg]I�Un�~mien���� lU]UW�]qlUV|[�v{behxiKhx^_b;]���W\f�W�n�~sbe^c];h�ng² � belmn�~Uvxbq�UlU^cn{be]In���W\f�Wghph{W\V
ij]U^cTgvxW�lm]
vx[�n{lU`_hxijh�fgie]Ube]U^kt4lUW�fgW�t4lU^sW�nph°^_V|~sbev{hxie];h�~Ib;lUv�fgbe]mfgWg�;be^cv°��W�nAyzWglU´
�UW�h{W5nzh�n°b;lÂ��W�n��e[�v{^_�If�iKh{W�lUv�n
~sbelmv���W�n�ie`_d;bevx^ÈhxSUV|W�n�vxie]m��b;V�^kn{[�n�belÇ��oq]mieV�^kt4lUW�n�²
� Ï �5� Í ��� 
 �&� d;[gb;V�[gh{vx^_WÄij`cdeb;v{^_h{SmV�^kt4lUWe»�f�ij`kf�lU`Åd;[gbeV|[gh{vx^ct4lUW;»qh{vx^cie]UdelU`kiKhx^_b;]���W���Wg`kijlm]mi·oe²
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��`_d;bevx^ÈhxSUV
n?^c]�fgbeV|~Ul�h�iKh{^cbe]Iij`md;Wgb;V�Wgh{vxo�hzoq~U^kfgie`_`co|^_]UÃÆWgv�h{be~sbe`cbed;^cf�ij`snzhxv{lmf�h{lUvxW�n?ÃÆv{b;V�deWgb;V|W�h{vx^kf
hxW�nphxn�hxSmiKh?ijvxW�~IW�vpÃÆb;v{V|W5��be]�]qlUV|Wgvx^cf�ij`�f�bqb;vx��^c]mijh{W�n�² � SmWg]
��W�n{^cde]U^c]UdÄij`cdebevx^_h{SUV
n�^Èhw^kn?f�b;V|V�b;]
hxbµienxnplUV|W�h{Smijh
h{SUW+d;WgbeV|Wgh{vx^cf�Wg]4h{^_h{^cW�n
iev{W&^c]¾ª4 g¨s g¡��K­.�U¬ �£§©¢¥§2¬K¨KYÀh{SIiKh�n{V|ie`_`�n{lUrmn{W�h�n
��bº]Ubjh
nxiKhx^cnpÃÆo½ie]4o½bjÃ�iÇf�Smb;n{Wg]7�I]U^ÈhxWÂnpWgh�bjÃ�ij`cdeW�rUvxie^cf�f�b;]m��^_h{^cbe]mn\hxSmiKh���belU`k�Å»O��^ÈhxSD~mv{b;rmijrU^c`c^ÈhzoÇb;]UWe»
]mbD`cbe]mdeWgv�rsW7n{ijh{^knz�mW5�¹^_Ã�hxSUWÇWg]4hx^Èhx^_W5n|��W�v{W&vxie]m��b;V�`coµ~sWgv{h{lUvxrIW5�Å²¾¸.´UijV|~U`cWÇienxnplUV|~�hx^_b;]mn|^c]
hxSUW�~m`cie]UW�^c]mf�`clm��W�h{Smijh�]Ub
hz��bÂ~sbe^c]4hxn�`_^cW�b;]+h{SUW�n{ieV�W��eWgv{h{^kfgie`$`c^_]UW;»sh{Smijh�]Ub
hxSUvxWgW�~sbe^c]4hxn\ijvxW
fgbe`c`_^c]UW5ijv5»4b;v�h{Smijh�]Ub�ÃÆbelUv�~sbe^c]4hxn�iev{Waf�be��fg^_v�f�lm`ciev�²

��h�^cn��Uij]mdeWgvxbelIn.h{b�V|i��eW�iev{rm^Èhxvxiev{o��UW�f�^kn{^_b;]mn?^c]���W�deW�]UWgv�iKhxW�fgien{W�n�²	��be]mn{^c�UWgv?hxSUW�~mv{b;rU`_W�V¼beÃ
n{bev{h{^c]Uda��^_h{SÂW5t4lmij`
�;Wgo�n�²���Ã$b;]UW���W5f�^k��W�n?h{Smijh°W�t4lmie`��eW�o�n?f�b;V�~IijvxW�ien�
p`cW�nxn.h{Smie]���h{SUW�]�nphxij]I�Uijv��
^cV|~U`cWgV|Wg]4hxijh{^cbe]mn�beÃ���lU^kf���npb;vph5»·n{lmf�S|ienOh{SmW�³�]U^_´����������
���{»;��^_`c`�deb\^_]4hxbÄie]�^c]��m]U^_h{W�`cbqbe~$² �q^cV�~m`_W
Wg´Uf�Smij]Ud;WÄbev�^c]mn{Wgv{h{^cbe]Çnpb;vph�ie`_d;bevx^ÈhxSUV
n���^_`c`A]mbjh�Wg´qSm^_rU^_h�hxSU^cn�~UvxberU`cWgV+»Urml�h!��lU^kf���npb;vph���W�~IW�]m�Un
b;]Çi�fgbeV|~miev{^knpb;]�hxSmiKh�^kn�fgbe]mn{^cnph{W�]4h���^ÈhxS+ie]+bev���Wgv�b;]�hxSUWaWg`cWgV|W�];h�n#"°^Èh�i;n{n{lUV|W�n�hxSmiKh�^_Ã	$&%('·»
hxSUWg])'+*%,$s²

-�lUd4n$hxSmiKh�bqf�f�lUv���lUW°h{b�^cV|~Uvxbe~sWgvO�UW�h{W5f£hx^_b;]�bevOSmij]m�U`_^c]Ud�beÃm��Wgd;Wg]UW�vxijh{W?f�ien{W�nAf�ij]�rsW��U^ÈÁÂf�lm`Èh
hxb=vxWg~mv{b���lmfgW"ie]m�Å»�hxSUWgvxW�ÃÆb;v{W;»�hxvxi;f��À�UbK��]Mij]m� �U´Å²/.UlmvphxSUWgvxV|bevxWe»�^_hÇ^cn�h{W5��^cbelmn+ij]I�¾h{^cV|W��
fgbe]mn{lUV|^c]Ud�hxb&�UW�n{^_d;]7h{W5nzh�n{lU^_h{W�n�hxb+fgbK�eW�v�ij`c`.h{SmW|�UWgdeW�]UWgv�iKhxW�f�ien{W�n�²�R�Sqlmng»$i;nÄf�beV|~UlUhxiKhx^_b;]mij`
d;Wgb;V�Wgh{vxoÂhxlUv{]In�V|bevxW�hxbÂ^cV�~m`_W�V�W�]4hxiKhx^_b;]7bjÃ?^_hxnÄie`_d;bevx^ÈhxSUV
ng»I^Èh\^cn�]UbjhÄnplmv{~Uvx^knp^c]Ud
hxSmiKh�h{SUW�v{W�^cn
V�lmf�S&^_]4h{W�v{W5nzh�^c]+V�Wgh{SUb��Un�h{b
ijl�hxbeV
iKhx^cf�ij`c`_o�Smij]m�U`_Wa��W�deWg]mWgv�ief�^cW�n�²

�¶]�h{SU^kn�~mij~sWgv5»·��W���W�nxf�vx^_rsW�ie]�ij~m~Uv{b4ief�SÄhxb�deW�]UWgv�iKhxW?~UvxberU`cWgV��¶np~sW�fg^È�sf?~sWgv{h{lUvxrmiKhx^_b;]�nxf�SUWgV|W�n
hxSmiKh.Smi;n$hxSUv{W�W�nph{W�~mn0"�.�^_v�nph�»K~sWgv{h{lUvxr�hxSUW�~mv{b;rU`_W�V�YÀv�iKhxSUWgvAh{Smie]�n{be`c�q^_]Ud�h{SUW�bevx^cde^c]mij`;~Uv{b;rU`cWgV ^c]
i���Wgd;Wg]UW�vxijh{W�fgien{We»Åfgbe]mn{^c�UWgvÄi�fg`_b4npW�`_o4��v{W�`cijh{W��+~mv{b;rU`_W�V+²1�qW�fgbe]m�Å»G~sWgv{h{lUvxr7hxSUW|��b;v{`k�4Y¾W�´qh{v�ief�h
ÃÆvxbeV�h{SmW"~sWgv{h{lUvxrsW��¾~Uvxberm`_W�V i¿~IW�vphxlUv{rIiKh{^cbe]MbjÃah{SmW½^c]U~Ul�h5»�ij]I�¾~UvxbK�eW+h{SIiKh+^Èh&v{W5npb;`_�;W�nÂie`_`
�UWgdeW�]UWgv�iKhxW�f�ien{W�n�²�R�SU^cv��Å»$~sWgv{h{lUvxr½hxSUW
f�b���W�YÀ^cV|~U`_W�V|Wg]4hÄh{W�nphxn\hxSmiKh�SIij]m��`cW|��Wgd;Wg]UW�vxijh{W|fgien{W�n
fgbe]mn{^knzhxWg]4h���^ÈhxSÇh{SmW�~IW�vphxlUvxrmiKhx^_b;]$² � be]mWabjÃ.h{SUW5npW�nzhxWg~mn�ijvxWa~mijv{h{^kf�lU`kijvx`co�n{lUv{~mv{^knp^c]Ud�2�h{SUW�n{ieV|W
^k��W5ienwfgie]|rIW�ÃÆb;lU]m�|^c]�rsbjhxS
ie�q��SUb�f�ij~U~Uvxb;i;f�SUW�n�lmn{W�����SU^c`cW�f�b���^c]Ud�ij]m��^c]|deWg]mWgv�ij`�~sWgv{h{lUvxrmiKhx^_b;]
nxf�SUW�V�W5ng² � SmiKh\��W���^c�Ç�m]m�½n{lUvx~Uvx^cn{^_]md
��i;n�SUbK� V
ij]qo&bjhxSUWgv�deb;ie`cn�f�b;lU`c�7rIW�ief�SU^cWg�;W��ÇiKh�h{SUW
nxijV|W\h{^cV|Warqo�i�~Uv{b;rU`cWgV���n{~sW�f�^_�IfÄij~m~Uv{b4ief�S$²

�¶]+ie�U�U^Èhx^_b;]Âh{b|vxWgV|bK�q^_]md���Wgd;Wg]UW�vxijh{WÄfgi;npW5ng»;h{SUWÄ^k��W�ie`G~IW�vphxlUv{rIiKh{^cbe]&n{f�SmWgV|W�V|^cdeS4h�Smi·�eW�h{SUW
ÃÆb;`_`cbK��^c]Ud�~mv{b;~IW�vphx^_W5n
�e²3��h\~sWgv{h{lmv{rmn�h{SmW�^c]U~Ul�hÄdeW�beV|W�hxv{^kfgie`_`co&n{b
hxSmiKh\h{SUW�f�b;V�~ml�h{W5�7vxW�n{lU`Èh\^cn\iÂ�Kie`_^k�ÇbelUh{~Ul�h�ÃÆbev
ij]+^c]��m]U^_h{W5np^cV
ij`c`_o4��~IW�vphxlUv{rsW���~UvxberU`cWgV+²

X�²3��h\~mv{b���lmfgW�n\i�f�ij]Ub;]U^cf�ij`Ov{W5nplU`_h�»G^cv{vxW�n{~sW�f£hx^_�;W�bjÃwhxSUW�bev���Wgv�bjÃ°^c]U~Ul�ha�UijhxiU»sbev\��SUW�]½bjhxSUWgv
^_]UÃÆbevxV|ijh{^cbe]D^cnah{bÇrsW
Wg]mfgbq�UW��D^_]DhxSUW
bev���WgvabeÃ°hxSUW��UijhxiU²ÂR�Sm^cnÄ^knaSUW�`_~�ÃÆlm`?ÃÆbevÄhxW�nph{^c]UdÇbev
�eW�v{^_ÃÆoq^_]Ud|v�ij]m�UbeV|^_É�W���bev���oq]mieV�^kfÄij`cdeb;v{^_h{SUV
n�²

�U²3��h�f�ij]|rIW�^_V|~U`cWgV|W�];hxW��|��^_h{SÂ`c^_hph{`cW�fgbeV|~Ul�h�iKh{^cbe]Iij`mbK�;WgvxSUW�i;�Å²4�¶]
~mievphx^cfglU`kijv5»e^_h�npSmbelU`k�|]Ubjh
ie�U�+ie]4o&f�b;V�~ml�hxijh{^cbe]&h{b
]Ub;]��¶��Wgd;Wg]UW�vxijh{WÄfgien{W�n�rsWgo;be]m�&�;Wgvx^ÈÃÆoq^c]Ud�h{SUW�^_v�]mbe]��¶��Wgd;Wg]UW�vxi;f�o;»
ij]m�7^ÈÃ°^_h\f�ij]7vxWglInpW�n{beV|W�beÃwh{Smijh\fgbeV|~Ul�h�iKh{^cbe]7ÃÆbev\v{W5npb;`_�q^c]Ud|h{SUW���Wgd;Wg]UW�vxi;f�^cW�n�»In{bÂV�lIf�S
h{SUWarsW�h{h{W�v�²

5 ²3��h�npSmbelU`k��]mbjh�vxW�t4lU^cv{W\V|bevxW\~mv{W5f�^knp^cbe]�h{Smie]�hxSUWÄh{W5nzh�ÃÆb;v�h{SUWaWg´�^cnph{W�]mf�WÄbjÃwi|��Wgd;Wg]UW�vxi;f�o;²
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f�be]4h�ij^c]mna]UbD��lU~U`c^cf�iKhxW��¿�Uijhxim²7��lU~m`_^kfgijh{W�d;Wgb;V�Wgh{vx^cf
�miKhxi
^kn��UW�h{W5f£hxW��Çien�i
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bK�;Wgv�i�]UWghz��b;v��G² �qlmf�S&n{f�SUW�V|W�n�v{W5t4lU^_vxW�i�fgie]Ube]U^kfgie`I��i·o�h{b�Smij]I��`_WÄ��W�deWg]mWgv�ief�^cW�n°h{SIiKh���bqW�n�]Ubjh
�UWg~sWg]m�&be]&bev���W�v{^c]Udm²H Ãqh{SmW�nxf�SUWgV|W�nAijrsbK�eWe»�be]U`co!�qb��Äf�ij]ÄrIW�^_V|~U`cWgV|W�];hxW��Ä��^_h{SUb;l�hOi�lm]U^ct4lUW°^_]m�UW�´\ÃÆbevAW5ief�SÄ~sbe^c];h
"9¸?��W�`cn{rUvxlU]U]UW�v�»�~Uvx^_�KiKhxW�f�b;V|V�lU]U^kfgijh{^cbe]$»����;�e� $£² ��b��ºfgie]ºlmnpW�i+v{W�`cijh{^c�eW
^c]m��W�´Dh{b7h{SUWÂ~sbe^c]4hxn
fgbe]mn{^k��WgvxW��&^c]½iÂn{^_]Ud;`_W�h{W�nphzYÀÃÆbev\W�´UieV�~m`_W;»mrqo&n{bev{h{^c]Ud
hxSUW�~sbe^c]4hxn�lU]m��W�v�hxW�nph�`cW�´�^cfgbed;vxie~USU^kfgij`c`co
ie]m�7lInp^c]UdÂhxSUWg^cvÄv{W�`cijh{^c�eW�vxie]
��ng²aR�SUW�bev���Wgv�bjÃ°vxWg`kiKhx^_�;W�^c]m��^kf�W5n�V�lmnph�»ÅbjÃ�f�belmvxn{We»srIW
fgbe]mn{^cnph{W�]4h
��^_h{SÇn{beV|W\h{behxij`Åb;vx�UWgvx^_]Ud�bjÃ.ij`c`Åh{SmWa~Ib;^_]4hxn�²

(�) ( IP-03 249	/	2KJ.781E= 24/AL?9	3+2�7�=+>?/	@+M�5;1�>W:;3+-0FONL@ 56-0B�=�PNB 56-�187�9
1E:	2<7�= >?/ @ B%D
-0F -0@
��Wg�eW�vxie`O~mv{b;rU`_W�V���n{~IW5f�^_�If�n{f�SUW�V|W�n\Smi·�eW�rIW�Wg]ºij~U~m`_^cW��½h{b+��W�`cielU]mi·o+hxv{^kij]Ud;lU`kiKh{^cbe]In�rsW�f�ijlmn{W�beÃ
hxSUWg^cv�^cV�~sbev{hxie]mf�Waie]m�&rIW5fgijlInpW\h{SmWgo�vxW�t4lU^cvxW\n{beV|WÄ~IW�vphxlUvxrmiKhx^_b;]�ÃÆb;v�h{SUW�^_v���Wg�m]U^_h{^cbe]$²

¸?i;f�S
��^cnphxie]mf�W�V|W5ien{lUv{W��UW��m]UW5n?i|¤�¨m§©¢�Qg§©¡!Q�­c wbjÃ$ie`_`U~sbe^c]4hxn?ijh°��^knzh�ij]mfgWa��ÃÆv{b;V�h{SmW�bevx^_d;^_] "ÅÃÆbev
hxSUWÄ¸wlmf�`c^k��W�ie]�V|W�hxv{^kf�hxSUW\lU]U^_h�fg^_v�f�`cW�i;f£hxlmij`c`_o|^kn�h{SUWÄf�^cvxfg`_W�bjÃAv�ie�U^_lmn��e»4ÃÆb;v°hxSUWSRUT V|W�hxv{^kf�^_h�^cn
hxSUW|n{t4lmiev{W���^_h{SDnp^k��W�`_W�]UdjhxSDXU»Gie]m�ÇÃÆb;v\i�deW�]UWgv�ij`O~Ib;`_oqdeb;]mij`.��^knzh�ij]mfgW�ÃÆlU]If£h{^cbe]"^Èha^kn�i�f�b;]4�;W�´
~sbe`coqdeb;]7��^ÈhxS½hxSUW|bevx^_d;^_]½^_]"h{SUW|^c]4h{Wgvx^cbev5²�R�SUW �� g­ �K¤�¨ � �+¢¥¡£§ �K¨4ªe¤�­ �j¢9§2¬j¨&beÃ�i+npWgh\beÃ°~sbe^c];h�n{^ÈhxW�n
^kn|��W��I]UW��=^_]¹h{W�v{V
n�bjÃÄij]  g®��I¢ �VQg§©¡!Qg­_ ��I¡x¬��U �¡£¢ �7" ��]¹W5��deW ��&½^cn�^c]mf�`clm��W5�¿^c]¹hxSUWÇ��W�`cielU]mi·o

çOç�ú76�8985ë�:



� ������­©­Ý§2 ����	�
����  �5§©­©­_ �¡���
������I¨G¬� ��K§©¨��

.�^cdelUvxW���" � hxv{^kij]Ud;lU`kiKh{^cbe]Âh{Smijh�^kn�]Ubjh���W�`cielU]mi·o;»4rml�h�fgij]�v{W5nplU`_h�ÃÆv{b;V,~IW�vphxlUv{rm^_]Ud�`_^_Ã©h{W5��~sbe^c]4hxn

hxv{^kij]mdelU`kiKhx^_b;]�^_Ãwn{beV|WÄSUb;V�beh{SUWgh�bjÃ�h{SUWalU]m^Èh�fg^_v�f�`cW#"2i
nxfgie`_W5��ie]m�Âhxvxie]mn{`cijh{W��&f�b;~qo8$���^_h{S:�Çij]I�&�be]&h{SmWarIb;lU]m�Uiev{o
W�]mf�`cb;n{W�n�]Ub|beh{SUW�v�~Ib;^_]4hxn�²
�¶]&deW�]UWgv�ij`¥»4h{SUvxWgWÄ~sbe^c];h�n���W�hxWgvxV�^c]UWai�SUbeV|beh{SUWgh�»Un{^_]mfgWai�SUb;V|bjh{SmW�h�^cn��UW�h{W�v{V|^c]UW���rqo|h{SUvxWgW

~Iijv�ijV|W�hxWgv�n¶Y¾W�i;f�S½~sbe^c];h�fgbe]4h{vx^crUl�h{W5nabe]mWÂf�be]Inzhxvxie^_]4h�»�ij]m�DvxW�h�ij^c]mnabe]mWÂ��Wgd;v{W�W�beÃ�ÃÆvxWgW5��beV ÃÆbev
^_hxn�~sb;n{^Èhx^_b;]¿be]ºhxSUW�rsbelm]m�UijvxoDbjÃ�h{SmW�SUb;V�beh{SUWgh�²DR�S4lIng»?i7�UWgdeW�]UWgv�iKhxW�fgi;npW�bqf�f�lUv�n���SmWg]UW��eWgv
i&SUb;V|bjh{SmW�h�bjÃ�hxSUW
lU]U^_h�f�^cv�f�`cW�SIienaW�V�~Uhzo½^c];hxWgvx^_b;varUl�h������+~sbe^c]4hxnab;]"hxSUW
rsbelU]m�mijvxoe²�R�SUW
�UW��m]U^_h{^cbe]½bjÃwh{SmW���Wg`kijlU]Ii·o 
zh{vx^cie]Udelm`cijh{^cbe]��ade^c�eW5n�Wg^_h{SmWgvÄij]ÇWgV|~�hzo��q��n{^c�UW��&Ã2iefgWe»Gbev\i��4�¶f�`c^kt;lmW
��^_h{S"ij`c` ,	� � ; W5��deW5ng»G��W�~IW�]m��^c]UdÂbe]½��SUW�hxSUWgv�~Ib;^_]4hxn�be]ÇhxSUW�rsbelU]I�Uijvxo�beÃ°i
SUb;V�beh{SUWgh�ijvxWah�i �eW�]hxb|rIWaW�]mf�`cb;n{W���bev�]Ubeh�²

��Wg`kijlU]Ii·o¿h{vx^kij]Ud;lU`cijh{^cbe]¾ij`cdeb;v{^_h{SmV|n�ÃÆb;v�]Ub;]��¶��Wgd;Wg]UW�vxijh{W&~Ib;^_]4h&n{W�h�n
^c]Àh{SUW7~m`cie]UW½fgie]¾rIW
^cV|~U`cWgV|Wg]4h{W5�&lmnp^c]Ud�hz��b�hxW�nphxn0"

�

� ��� �!&������Oh{W�nphxn°��SUW�hxSUWgv�h{SmW�h{vx^cie]Ude`cW��9��&��\^kn?bevx^cWg]4h{W5��fgbelU]4hxWgv{��fg`_b�f��q��^cn{W£YÀh{SIiKhw^cn�»4��SUW�hxSUWgv

��^kn�h{b|hxSUWa`cW�Ã©h�bjÃOh{SUWab;v{^cWg]4hxW���`_^c]UWÄÃÆvxbeVO��h{b &q²
��� 
�� ���������"�F��&���� �����whxW�nphxn���SUWgh{SUW�v��Ä`c^_W5n�be]�h{SUW�fg^_v�f�`cW\h{SUvxbelmdeS�h{SUWÄhxSUv{W�WÄ~Ib;^_]4hxn��$» &q»��q²
.mbev�V|b;nph�ij`cdeb;v{^_h{SUV
n�» ��� 
�� ���������"�F��&���� �����?^kn�fgie`_`cW���be]U`coÂ��SUW�] 
�

� ��� �!&������°^kn�h{vxlUW;²

��v{o�nx�Uij`cW�I ��vxo��e�LK4��b;v��;W���bel�h$hxSUW°��W�deW�]UWgv�iKhxW.f�ien{W�nGÃÆb;vÅh{SmW°��^c�4^k��W°ie]m�af�b;]mt4lUWgv$fgbeV|~Ul�h�iKhx^_b;]
beÃ.h{SUW���Wg`kijlm]mi·oÂhxv{^kij]Ud;lU`kiKh{^cbe]�ÃÆbev�~Ib;`_oqdeb;]mij`AV�Wgh{vx^cf�ng»sij]m��ÃÆb;lU]m�+^_h�]UW�fgW�nxn{iev{oÂh{bÂlmn{W�i
fg`_W��eWgv
rmlU]m��`c^_]md�hxW�f�SU]m^ct4lUW�h{b|Wg]InplUvxW�h{Smijh�hxSUWÄV�W�v{d;W\nph{W�~�hxbqb��Ân{lUr��¶t;lIie��v�iKhx^cf�h{^cV�W;²	-�lU]m��`c^_]md�^kn�]Ubjh
]mW�f�W5n{nxijvxo
^_ÃOhxSUWa~Ib;^_]4h�n{W�h�^kn�~IW�vphxlUv{rsW��$²

��h�^kn|��Wg`c`È� �q]UbK��]¹hxSmiKh
hxSUW7��Wg`kijlU]mi·o¿h{vx^cie]UdelU`kiKhx^_b;]mn|ijvxWÇ��lmij`�h{b! wbevxbe]mbe^���^kijdev�ijV
n02�h{SUW
nph{lI��oÂbjÃwijrInzhxvxi;f£h" wbevxbe]Ub;^G�U^ciedev�ijV
n°SIien�^k��Wg]4h{^_�mW5��~mv{^cV|^Èhx^_�;W�n�^c]&i;�U��^_h{^cbe]�h{b �#� 
�� ���
�
� � �°ij]I�

$

� � �{»�V|b;nphabjÃ���SU^cf�SºSmie]m��`cW
rU^knpW5f£h{b;vxn\ÃÆb;vÄh{SUW% wb;v{b;]Ube^�I GÄ`cW�&e�'K�² �,vxWg`cWg�Kie];h���W��eW�`_b;~UV|Wg]4ha^cn
hxSUW�Ã2i;f£h�h{Smijh\��W�deWg]mWgv�iKh{W�f�ien{W�n�fgij]ÇrsW�Smij]m�U`_W5�+��^ÈhxS"i
~Uvx^cV�^_h{^c�eW�h{Smijh\fgbeV|~Ul�hxW�n�hxSUW' wb;v{b;]Ube^
b;v���W�`cielU]mi·oÂbeÃ.ie]4o�de^c�eWg]&npWgh�bjÃO�m�eWa~sbe^c]4hxn I G�O OÇ�e� K¥²

O+b;lU]4h\ie]m�)��ieie`ÈÃÆW�`c� I O)�(&
&LK.d;i·�eW�iÂ]UW�iev{`co4��f�ij]Ub;]U^cf�ij`G��i·oÂh{b&f�b;V�~m`_Wgh{WahxSUW���Wg`kijlU]Ii·o&��^kiK�
d;vxieV¼beÃOf�be��fg^_v�f�lm`ciev?~Ib;^_]4h�n�lInp^c]Ud�i�h{vx^kij]Ud;lU`cijh{^cbe]|hxSmiKh�`_Wg´�^cfgbedev�ij~mSU^cf�ij`c`_o�V
iK´�^_V|^cÉgW5n?hxSUW��;W�f�h{bev
hxSmiKh\`_^knphxn�h{SUW|ij]Ud;`_W5n�beÃ°ij`c`$h{vx^kij]Ud;`_W5n�^c]½]Ub;]����UW�f�vxW�i;np^c]Ud|bev���W�v�²�R�Sm^cn�h{vx^cie]Udelm`cijh{^cbe]Ç^kn�]Ubeh�]UW5f£�
W5n{nxijvx^c`_o�h{SUW�~IW�vphxlUvxrmiKhx^_b;]7bjÃ°i���W�`cielU]mi·o�h{vx^cie]UdelU`kiKhx^_b;]SI � ���;�LK¥»$ie]m�Ç^kn�nph{^c`c`O]Ub;]��¶fgij]mbe]U^kfgie`ÅÃÆbev
~sbe^c]4h�npWghxn���^_h{SÇn{o4V|V|W�hxv{^cW�n�»Un{lmf�S&i;n�h{SUWa�;Wgv{h{^kf�W5n�beÃ.i�vxWgd;lU`cievU=G�¥d;be]$²

¸?�UWg`knprUvxlU]U]mWgvAie]m��ORQmf��;W�vxWg~sbev{hÅh{SIiKh$^cV�~m`_W�V�W�]4h{^c]Ud �#� 
�� ���
����� �I�U^_vxW�f�h{`co�lU]m�UWgv*)�+�)6I ¸?O7�e� K

zh{lmv{]mn�b;l�h.h{b\rIW�i�v{W5ij`q~mie^_]���rIW5fgijlInpW�bjÃsV�^_´�W���~Uvxbq�Ulmf£h�n�h{Smijhwie~U~sW�ijv5² � W���^_`c`Un{WgW�h{SUW5npW�V|^È´�W5�
~mv{b���lmf�hxn�^c]�b;lUv�~IW�vphxlUv{rIiKh{^cbe]A»4��SmWgvxW�hxSUWgoÂ��^c`c`9»�^c]�Ã2i;f£h5»�SUWg`c~ �;WgW�~�hxSUWaij`cdeWgrmvxie^cf��UWgdevxWgW\bjÃOh{SUW
hxW�nphw`_bK�a².¸?��W�`cn{rUvxlU]U]UW�v?ij]m�UORQmf��;W�vxW�fgbeV|V|Wg]m��h{Smijhwh{SUW �#� 
�� ���
����� �ÅhxW�nph.�mvxnphwrIW�hxvxie]mnpÃÆbevxV�W5�

èÆ÷�ç$è©ò



�� �¡£¢¥¤�¡�¦£§©¨qªÂ¢9«q ��I¡{¬4¦£­c �® ¬K¡a¢9«q �¯°¬K¡£­c± �

hxb
ij]&bevx^_W�];h�iKhx^_b;]Âh{W5nzh�^c]+be]UWÄSU^cdeSUW�v���^_V|W�]mnp^cbe]+rqo
hxSUWanzh�ij]m�Uievx��`c^ÈÃ©hx^_]Ud|V
ij~A»U��SU^kf�S�`c^ÈÃ©h�n�W�i;f�S
~sbe^c]4hÄh{bÇi&~mijv�ijrsbe`cbe^k�7beÃ�vxWg�eb;`_lUh{^cbe]$²�R�SUWg]Dh{SmWgo½n{lUded;W�nph\~sWgv{h{lmv{rU^c]Ud&h{SmW
`_^_Ã©h{W5�"~sbe^c]4hxn\hxb&vxW��
V|bK�;W��º��Wgd;Wg]UW�vxi;f�^cW�n�²Ç³�n{^_]Ud½h{SU^kn�~IW�vphxlUv{rIiKh{^cbe]A»�SmbK��W��eWgv5»Ab;]UW�f�ij]¿f�b;V|~Ul�h{W&i+h{vx^kij]Ud;lU`cijh{^cbe]$»
n{lmf�SÇien�h{SUW�b;]UWa^c]).O^cdelmv{W
�;»�h{Smijh�^kn�]Ubjh�h{SUW���Wg`kijlm]mi·o
h{vx^kij]Ud;lU`cijh{^cbe]&bjÃ?ij]qo�~IW�vphxlUv{rsW��+n{W�h�beÃ
~sbe^c]4hxn�^c]&h{SUW�~m`cie]UWe²?R�Sqlmn�»�~Uvxbe~sWgv{h{^cW�n�bjÃ�h{SmW���W�`cielU]mi·oe»Un{lmf�S+ien�i;f�o�f�`c^cfg^Èhzo I � . � u?�m��K�»mfgie]U]Ubjh
rsW�ienxn{lUV|W���ÃÆbev�h{SmWÄh{vx^cie]UdelU`kiKhx^_b;]mn�bjÃ�~IW�vphxlUv{rsW��&~sbe^c]4hxn�²

�¶]�i�f�b;V|~U`_Wgh{W�`_oa��^ �sW�v{W�]4h.ie~U~Uvxb;ief�SA»5��^_`c`cWg]mfgbelUv{h�ie]m�+�qV|^_h{S I � ���e� K4SIi·�eW°d;^_�;Wg]�i�np^cV|~U`_W�ij]I�
fgbeV|~U`cW�hxW�dev�ij~US��¥h{SmWgbevxW�hx^cf�f�Smievxi;f£h{W�v{^cÉ�ijh{^cbe]�bjÃsh{SUW�hxv{^kij]mdelU`kiKhx^_b;]mnOh{Smijh�ijvxW��·ie`_^k�|f�b;V�~m`_Wgh{^cbe]mnwbeÃ
i���Wg`kijlU]mi·o|hxv{^kij]mdelU`kiKhx^_b;]$²�³�np^c]Ud�h{SUW�^_v�vxW�n{lU`_h�»qh{SmW6�� g­ �K¤�¨ � �Â±K§ ��ªj¡��j®�bjÃ�i�n{W�h�bjÃ�np^_h{W5n¶Y¾��SU^kf�S
fgbe]mn{^knzh�nObeÃmhxSUW�W���d;W�n.��^_h{S�h{SUW�W�V|~�hzo�f�`cb;n{W���f�^cv�f�`cW�~mv{b;~IW�vphzo;Y fgij]�rIW�hxv{^kij]Ud;lU`kiKh{W5��^c]
i�V
ie]U]UWgv
fgbe]mn{^knzhxWg]4h���^ÈhxS½n{beV|Wa~IW�vphxlUvxrmiKhx^_b;]&^c]7`c^_]mW�ijv�h{^cV�W�"�fgbe`cbev�hxSUW���^kijd;vxieV ��^_h{SÇhz��bÂf�b;`_b;vxn�^_Ã?^Èh�^cn
rm^_~mievphx^ÈhxWe»?ie]m�µV
i �;W�nplmv{W�h{Smijh|n{beV|W�i;�U��W��¿W���d;W�yzbe^c]mn�]Ub���W�n�bjÃ��U^��GWgvxWg]4h
f�be`cbev�n�²½R�SU^kn�^kn�i
rsW�iel�h{^_ÃÆlU`GvxW�n{lU`Èh5»;rml�h�^_h��Ub4W5n°vxW�t4lU^cvxW�f�b;V�~ml�h{^c]Ud�hxSUW���Wg`kijlm]mi·o��U^ciedev�ijV¼�mvxnph02q^_h�^kn°]mbjh�n{lU^_hxierU`_W
ÃÆb;v�fgie]Ube]U^kfgie`sh{vx^cie]UdelU`kiKhx^_b;]�beÃ.��oq]mieV|^cf\bev�v�ij]I��beV,~sbe^c]4h�npWghxn�²

� ��� ���� +*��������À ½���A#�%��O�+	g��
�#�(��) &�����&*g��� ����� #�(�� - ���.*��

� W���W5n{fgv{^crIW\hxSUW\h{W�f�Sm]U^ct4lUWabeÃOd;Wg]UW�vxijh{^c]Ud�~sWgv{h{lmv{rmijh{^cbe]mn�beÃOhxSUWÄ~Uv{b;rU`cWgV ie]m��~sWgv{h{lmv{rmijh{^cbe]mn�beÃ
hxSUW���bevx`c��rqo�ian{Wgvx^_W5n.bjÃGW�´UijV|~U`cW�n�hxSmiKh?~Uvxbed;v{W5n{nOÃÆvxbeV npb;vphx^_]Ud\hxb���W�`cielU]mi·oahxv{^kij]Ud;lU`kiKh{^cbe]InO��^_h{SR T »K~Ib;`_oqd;be]mie`9»·ij]m��¸wlmf�`c^k��W�ie]�V|W�hxv{^kfgn�»K^_]���^_V|W�]mnp^cbe]In.X�ij]m���U² � W�ij`knpb�V|W�];hx^_b;]��e����^cV|Wg]mn{^cbe]mn
ie]m�&ijvxvxie]UdeW�V�W�]4hxn�bjÃ.`_^c]UW�n{WgdeV|W�];h�ng²

��)+* � >W187�=+/AL 56>?= /T78@ : J	� B > >W1�
	=+/	2<7C-
��n\V|ie]qo+fgbeV|~Ul�h�iKhx^_b;]mij`OdeWgb;V|W�h{W�vxn �q]UbK�a»Ih{b+npb;vph�i&n{W�h�beÃ���^knzhx^_]If£hÄ~Ib;^_]4hxn\rqo
�Dfgbqbev���^_]IiKh{W5ng»
b;]UWÄnpSUb;lU`k��rUvxW�i��|h{^cW�n�rqoÂf�b;V|~mijvx^_]md���fgb4b;vx�U^_]mijh{W5ng².R�SU^kn�~Ib;`_^kf�o
ÃÆb;v�f�beV|~miev{^c]Ud�~Ib;^_]4hxn�f�ij]&rIW
^c]4h{W�v{~UvxW�hxW���^_]&hz��b��U^��GWgvxWg]4h�»mrUl�h�f�b;]mn{^cnph{W�];h���i·o�ng²

R�SUW7�mvxnphÂ^kn�ien�iºde`cbermie`��� g¡£¢9¤�¡�¦ �j¢9§2¬j¨ ¬��7¢2«� 7¯°¬j¡£­_±+hxSmiKh�vxWg~m`ci;f�W�nC� � �"��� � ������rqoV� 
 �
�"��� 
 V ���$� �����x² ��b;V|~mijvx^_]md
h{SUW��U�¶f�bqb;vx��^c]mijh{W�n�bjÃ?~sWgv{h{lUvxrsW��7~sbe^c]4hxn-� 
 ij]I� & 
 ]UWg�;Wgv\~Uv{b���lIf�W�n
hxSUW���W�deWg]mWgv�iKh{WÄfgi;npW�"3�������V&��
� 
 V0�"����� &���� ��� b;]U`_o�^ÈÃ.~Ib;^_]4h�n(�+ij]m��&�iev{WÄ^k��Wg]4hx^cf�ij`¥²

� npW5f�b;]m�
^c];hxWgvx~UvxW�hxijh{^cbe]Â^kn�ien�ia�U �¡£¢¥¤�¡�¦ �K¢¥§2¬K¨½¬���¢9«q ��I¡{¬4¦£­_ g® h{SIiKh�npb;vph�n?hxSUW�~sbe^c]4hxn�rqo�h{SUW�^_v
~mv{beyzW�f£hx^_b;]mn�be]4h{b�hxSUWa`_^c]UW�� � V��Çvxijh{SUW�v�h{Smie]&b;]4h{b�h{SUW��7ij´�^cn�²

R�SU^kn.bev���W�vObeÃm~UvxW�n{Wg]4hxijh{^cbe]�^kn.W�´Uief�h{`coÄrmief��q��ijv��UnÅÃÆvxbeV���SIiKh.��W���^_`c`�lmn{W���^_h{S�V|bevxW�fgbeV|~U`cW�´
~mv{b;rU`_W�V
ng²�³�n{lmij`c`_o;»e��W��m]m��^Èh?W5ien{^_W5nzh.hxbÄfgbe]mfgWg^c�eW�bjÃGi\~IW�vphxlUv{rIiKh{^cbe]|ien.~sWgv{h{lmv{rU^c]UdÄhxSUW�~UvxberU`cWgV
R�Sm^cn?n{lUd;deW�nphxnwiÄ~sWgv{h{lmv{rmijh{^cbe]�h{b�ie~U~U`co�h{bÄhxSUW���bevx`c�qYÀ^c]�hxSUW�f�ien{W�beÃGn{bev{h{^c]UdI»eiÄ]UWg�ÀiK´�^knw^kn?f�SUbj�
n{Wg]�r4o
ie]Â^_]U�m]U^_h{W�n{^cV|ie`ÅiKÁ
]UW�hxvxie]mnpÃÆbevxV|ijh{^cbe]
beÃÅh{SUW\~UvxberU`cWgV+»qij]m�|hxSUW\^_]q�eW�vxn{W�hxvxie]mnzÃÆb;v{V
ijh{^cbe]
^kn?ie~U~U`c^_W5��h{b�ie`_`U~sbe^c]4hxn?h{ba~sWgv{h{lUvxr|h{SUW���b;v{`k�Å² � vx^Èhx^_]Ud�h{SUW�Wg´�~Uv{W5n{n{^cbe]�ÃÆbevwhxSUW�h{W5nzh�ien°iÄ~sbe`coq]Ubj�
V|^kij`G^c] V�ie]m�Â^c]4h{Wgvx~UvxW�hx^_]Ud�h{SUWafgb4WgÁÂf�^cWg]4hxn�deW�beV|W�hxv{^kfgie`_`co|de^c�eW5n°lmn�b;lUv�^_V|~U`cWgV|Wg]4h�iKh{^cbe]�~Ib;`_^kf�o "
^_Ã�h{SUW���^ �GWgvxWg]mfgW\^c]
�7f�bqbev���^c]miKhxW�n�^kn�ÉgW�v{bI»;hxSUWg]ÇfgbeV|~Ul�hxWÄh{SUW���^ �GWgvxWg]mfgW\^c]
��f�bqb;vx��^c]mijh{W�n�²

çOç�ú76�8985ë�:



& ������­©­Ý§2 ����	�
����  �5§©­©­_ �¡���
������I¨G¬� ��K§©¨��

]Ub;] lU]U^kt;lmW f�^cvp�
f�`cW h{Smv{b;lUdeS�h{SUvxWgW
~sbe^c];h�n

ÃÆbelUv f�b�f�^cvxfglU`kijv
~Ib;^_]4h�n

hz��b b;~U~sb;n{^ÈhxW
f�b;v{]mWgv�n#" ��W��
deW�]UWgv�iKhxW rU^knz�
n{W�f£hxbev

.�^cdelUvxWÄX
"?��W�deW�]UWgv�iKhxW\f�ien{W�n�ÃÆbev�hxSUW R-T,V|W�h{vx^kf

��) ( IP-03 249	/	2KJ 781E=+24/ L?9;3 2<7�= >?/ 9	/ 
	-�1 7�D
- ��� F -�781E= B
��b;]mn{^c��W�vah{SmW>R-T V|W�hxv{^kfj».^c]µ��SU^cf�SºhxSUW+
plU]U^_h�fg^_v�f�`cW9�|^cn�ij]¿iK´�^knz�¶ij`c^cde]UW5�"nxt4lmijvxWe²+��W�deW�]UWgv�iKhxW
f�ien{W�n�»e^c`_`clmnph{v�iKhxW��
^c] .�^cdelUvxW�X�»qb�fgfglUv°��SmWg]UW��eWgv�V|bevxW�h{SIij]
hxSUv{W�W�~sbe^c]4hxn�`_^cW�b;]
h{SUWÄnxijV|W�nxt;lIijvxW
b;v$��SUW�]UWg�;WgvÅhz��b�~sbe^c];h�n$`c^_W°be]Äh{SmW°n{ieV|W°np^k��W;² ��hO^knAn{l�ÁÂf�^cWg]4h$hxb�rsW�ijrm`_W.hxb�h{W5nzh�^ÈÃ�hz��b�~Ib;^_]4h�n$Smi·�;W
hxSUW�nxijV|W �Âf�bqbev���^c]miKhxW�n.b;v ��f�bqbev���^c]miKhxW�n�»jbevw^_Ãz»;ÃÆbev.ÃÆbelmv?~Ib;^_]4h�ng»KhxSUW���^ �GWgvxWg]mfgW�^_] �Âf�bqb;vx��^c]mijh{W�n
beÃ.h{SUW��mv�nzh�~Iij^cv�W�t4lmie`cn�h{SUW���^ �sW�v{W�]mf�W�^_] �+f�bqb;vx��^c]mijh{W�n�bjÃwh{SmW�n{W�f�b;]m�+~mie^_v5² � n{~sW�f�^kij`�fgi;npW�beÃ
hxSU^kn�`ci;nzh��UWgdeW�]UWgv�iefgo
b�fgf�lmvxn���SUW�]+hz��b|~sbe^c]4hxn�iev{W\h{SmWa�eWgv{h{^kf�W5n�bjÃwij]ÇiK´�^kn�~mijv�ij`c`cWg`$nxt;lIijvxWe»Uij]I�
hxSUWg^cv�rU^knpW5f£hxbev�rsW�f�b;V|W�n�i�v{W�de^cbe]�vxijh{SUW�v�h{Smie]+i|fglUv{�;We²

� n{^_V|~U`cW+��i·oºhxbº~IW�vphxlUv{rÀij]qo¿��Wg`kijlU]Ii·o¿~UvxberU`cWgV ^kn�h{bµf�Smie]UdeW�h{SUWÇlm]U^ÈhÂfg^_v�f�`cWÇ��W��m]m^_]Ud
hxSUW
V|W�hxv{^kfj²&-�W5fgijlInpW
n{^_V|~U`cW
~IW�vphxlUvxrmiKhx^_b;]mna`cW�ie�½h{b7n{^cV�~m`_W
^cV|~U`_W�V|Wg]4hxijh{^cbe]mn�»A��W
~UvxW�ÃÆWgva]mbe]��
lm]U^ÈÃÆb;v{V¼n{f�ij`c^_]UdÄij]I��n��eW��µh{v�ij]InzÃÆb;v{V
iKhx^_b;]mn�²AR�Sqlmng»e��W�n{SUv{^c]
�ahxSUW�nxt;lIijvxW�^c]��m]U^_h{W5np^cV
ij`c`_o�^_]��|h{b
V
i��eW�n{lUv{W�h{Smijh���^ �sW�v{W�]mf�W5n?^c] ��ie]m� ��fgbqbev���^_]IiKh{W5nwijvxW�]Ubeh°W�t4lmie`9»;��SU^cf�S�v{W�V�bK�;W�nw��W�deW�]UWgv�iefg^_W5n
f�ijlmn{W��+rqo�ÃÆbelUv�~Ib;^_]4h�n�`co4^c]UdÂb;]½��^ �sW�v{W�]4h�np^k��W5n�bjÃ°i�n{t4lmiev{W;² �Ufgij`c^c]UdÂ~UvxW�n{Wgvx�eW5n�SUbevx^_É�be]4hxie`Aij]I�
�;Wgv{h{^kfgie`°`c^_]UW5ng»?n{b½��W�n��eW�� h{SUW �øfgbqbev���^_]IiKh{W5n�rqoµi½n{V
ij`c`_W�v�ijV|b;lU]4h�h{b"v{W�V|bK�eW���W�deW�]UWgv�iefg^_W5n
f�ijlmn{W��Âr4o
~sbe^c]4hxn���^_h{S�h{SUWanxijV|W��+f�bqb;vx��^c]mijh{We»4hxSUWg]+n��;Wg�ÀhxSUW��Âf�bqbev���^c]miKhxW�n�r4oÂi�nzhx^_`c`$n{V|ie`_`cWgv
ieV|belU]4h�h{b|vxWgV|bK�eWÄ��Wgd;Wg]UW�vxi;f�^cW�n�fgielmn{W���r4o�~Ib;^_]4hxn���^_h{S&hxSUW�n{ieV|W �&f�bqbev���^c]miKhxWe²

ROvxie]mn{`cijh{^c]Ud|h{SUW5npW�f�Smij]Ud;W�n�hxb
h{SmW�V|W�h{vx^kfa^_]4hxb�f�Smij]mdeW�n�^_]Ç~sbe^c]4h�f�bqbev���^c]miKhxW�n�»m��Wav{W�~U`kief�W�i
~sbe^c]4h(� � �"� � � � � �?��^_h{S � 
 � , ��� 
 V#� � �A
 V � � � ��� �8
 V��6� � ; �

èÆ÷�ç$è©ò



�� �¡£¢¥¤�¡�¦£§©¨qªÂ¢9«q ��I¡{¬4¦£­c �® ¬K¡a¢9«q �¯°¬K¡£­c± �

Ô9×£Þ ��ázâ\â·ázý£ázú·ázØ¥Ú�þzÓÕázÔ

���������
���
	���
���������	������

��	���	�� 
 ����������� � �

��	�����	����
��������
���	��
	���	������

��	������ 
 ��	���	������ � �

� ��!#"�$%!�& ��'
$)(%*+"-,.*+!�,./0�

.�^_d;lUv{Wa��"?uOW�vphxlUvxrIW5�?RUT,V|W�hxv{^kf

.mbev�hxSUW�fglUvx^_b;lmng»mh{SU^kn�fgbevxv{W5np~sbe]I�Un�h{b�~IW�vphxlUv{rm^_]UdÂh{SUW�lU]U^_h\nxt;lIijvxWar4o�h{SmW�^c]4�;Wgv�npWÄhxvxie]mnpÃÆbev{�
V
ijh{^cbe]Â^c]4h{b�i�t4lmie��vx^c`cijh{Wgv�ij`m��^ÈhxS��eW�vphx^cfgW�n�»4ijÃ©h{W�v�nxfgie`_^c]Ud�rqo � 
 V � V21�iev{W1��� �RV � �#� � 
 V0��� V � �{»
� � � � V � �#��� 
 V0� 
 V � �{»4� � � 
 V � ���!��� 
 V0� 
 V � �x»mij]I� � � 
 V � ���!��� 
 V0� � V � �

R�SUW�bevxWgV ��~UvxbK�eW5nOh{Smijhwh{SUW�~sWgv{h{lUvxrmijh{^cbe]�bjÃmhxSUW���bevx`c��W��GW�f�h{^c�eWg`co�vxWgV|bK�eW5n.ij`c`U��Wgd;Wg]UW�vxi;f�^cW�n�²
3�4 ËqÏ � Ë 
6587  �¢�9 ¦x !���g g¢°¬��Ä±K§ �£¢¥§©¨+Qg¢G��¬j§©¨m¢ ��§©¨+¢2«� ��I­ �j¨s '�;:� ¶�s­ � Qg§©¨4ª�  ��Q£«A���<9 ¯w§©¢9« � 
 � � �
±; >=°¨s �± �4¦{¬ �· ��O¡x �®
¬ �K  � �j­©­s±e �ª4 �¨G �¡ � Qg§2  ��¯w§©¢9«�¡{ ����� �Qg¢A¢¶¬	Q�¬K®��I¤�¢¥§©¨4ª�¢2«� T�� �­ �K¤�¨ � �Ä¢9¡£§ �j¨4ªe¤�­ �K¢¥§2¬K¨
¤�¨G±e g¡Ä¢2«� AR T ®| g¢9¡£§/Q'�
? � Ï$Ï�@ � W�f�b;]mn{^c��W�v?hxSUW�hxSUv{W�W�b;~IW�vxijh{^cbe]mn?fgbeV|~miev{^c]Ud��+f�bqbev���^c]miKhxW�n�» �|f�bqbev���^c]miKhxW�n�»;ij]I�
��^ �sW�v{W�]mf�W5n�^_]
�7ie]m� � "

���BA�CED��(�%F
��� �!&��°R�SUWa��^ �GWgvxWg]mfgWa^_]
��fgb4b;vx�U^_]mijh{W5n�rsW�hz��WgW�]+~Ib;^_]4hxn��Çie]m�*&q»
� 
� � & 
� � � � � & � 
 V�� �"� � �V& � �!�

^kn�É�Wgvxb�b;]U`_o�^ÈÃ.rIbeh{S
��ie]m� �7f�bqbev���^c]miKhxW�n�bjÃK�+ij]m��&�iev{WÄ^k��Wg]4hx^cf�ij`¥²
���BA�CED��(�%G
��� �!&��°R�SUWa��^ �GWgvxWg]mfgWa^_]
�7f�bqb;vx��^c]mijh{W�n�rsW�hz��WgW�]�~sbe^c]4hxn(�+ij]I�*&q»

� 
� � & 
�	� � � 
 V0� �������V&��
� 
 V � ����� �V&������!�
^kn�ied;ij^c]�É�Wgvxb|be]U`coÂ^_ÃE�+ij]I�*&�ijvxWÄ^c��W�]4h{^kfgij`¥²

���BA�CED��(�%G�F
��� �!&���� � ���wR�SmW���^��GWgvxWg]If�WÄ^_]
�7fgb4b;vx�U^_]mijh{W5n�bjÃ+�Çie]m�*&�ie]m� ��f�bqbev���^c]miKhxW�n�bjÃ �
ie]m� �;»

�"� 
� ��& 
� � � � � 
� � � 
� � � ����� ��&��
� � � ��� � � ��� 
 V0�"��� ��&�� � 
 V � ����� ��&���� 
 V � � ��� � ���
�!�
^kn�É�Wgvxb�b;]U`_o�^ÈÃK�Çij]m�*&�ijvxW\^k��W�];hx^cf�ij`¥²

çOç�ú76�8985ë�:



�5� ������­©­Ý§2 ����	�
����  �5§©­©­_ �¡���
������I¨G¬� ��K§©¨��

� ��!#"�$%!�& �2'

Ô9×£Þ ��ápâ\â·ázý£ápú5ápØ9Ú�þ¶ß

$%()* "-,�* !�,�/+�

�

��
"�$ !�( ,2,��

� ����"	� �

��

'%��
 �2()��!�� ,
��

�

� "�$%!�(�,
�

� ����"	�

þ�Ò·×g×£Ô¥á�ëzÔ9ÜAÛ5ÜO×£ú��

þ�Ò·×g×£Ô¥á?ÞÝÚ�Ô2ÜOÛ�ÜO×£ú�� �

�

�

.�^_d;lUvxW 5 "wuOW�vphxlUvxrU^_]md|fgbe]q�eWg´ÂV|W�h{vx^kf��

��) � IP-03 249	/	2KJ 781E=+24/ L?9;3 2<7�= >?/ 9	/ 
	-�1�56>?37J8LW>T/
243 
	=+@ 7824/	B -�� 9	/	B 7�=+>?/	@
��n\^_]"h{SUW�~UvxW�fgW���^c]Ud+npW5f£h{^cbe]A»sW��Kij`clmiKhx^_]Ud���������� �"!�#%$�&('
)*'	�+'-,/.\^knÄnplmr�yzW�f�h�hxb�hz��b �q^c]m�Un\bjÃ���W��
d;Wg]UW�vxi;f�o;²OR�SUW��mv�nzh�bqf�f�lUv�n���SUWg]9��&�����b�]Ubjh���W��I]UW\ie]�lU]m^ct4lUW�SUbeV|bjhxSUW�h 2qh{SUWÄn{W�f�b;]m�
b�fgfglUv�n?^_Ã
�a^cn�b;]�hxSUWarsbelU]m�mijvxoÂbjÃOh{SUWaSUb;V|bjh{SmW�h�h{Smv{b;lUdeS5��&��q²

� W�^c`_`clmnph{v�iKh{W�r4o���W�nxf�vx^crU^_]md�ianplUrU�¥b;~�h{^cV
ij`mie`_d;bevx^ÈhxSUV "ÆWgÁÂf�^cWg]4h°��SUW�]|h{SUW��U^cnphxie]mf�W�ÃÆlU]If£h{^cbe]
^kn+��W��I]UW�� rqo i¹f�b;]mnphxij]4h{��n{^_É�W"fgbe]q�eWg´À~sbe`coqdeb;]0�0$
hxbø^cV|~U`cWgV|Wg]4h&h{SUW1��������� �"!�#%$�&('
)*'	�+'2,�.4²
fgbe]mnph{vxlmf�h{^c]Ud�h{SUW�fg^_v�f�`cWaf�^cvxfglUV
n{fgv{^crU^c]UdS� �!&�� ��rqo�d;v{bK��^c]Ud�i�hxv{^kij]mde`cW�SUb;V|bjh{SmW�h{^kf\h{b �)&���^c]mn{^c��W
�w»��eW�Wg~U^c]Ud�f�b;]4hxief�h°��^_h{S	�Âie]m�:&q² � SUWg]�~Ib;^_]4h �afgv{b4n{n{W�n.hxSUW�rsbelU]I�Uijvxo�beÃ3�+��W�Smi·�;W�ÃÆbelU]I�|h{SUW
SmbeV|bjhxSUW�h�bjÃE��&���^c]mnxf�vx^_rsW���^_]4�7bev�W�t4lU^c�Kij`cWg]4h{`coe»4hxSUWÄSUbeV|bjhxSUW�h�beÃ5�½f�^cvxfglUV
n{fgv{^crU^c]Ud �)&��q²	"2R�SUW
nxijV|WÄ~sWgv{h{lUvxrmiKhx^_b;]mn�fgie]&rsW�ij~m~U`_^cW���h{b|hxSUWanpW5ijv�f�S�ie`_d;bevx^ÈhxSUV,ÃÆbev�`kijvxdeW�v+� I G �U� � K�² $

R�SUWÂ�mvxnph���W�deW�]UWgv�iefgo½b�fgfglUvxn�^ÈÃ �Ç��bqW�n�]Ubjh�fgv{b4n{nah{SUWÂrsbelm]m�UijvxoDbjÃ6�=rUlUh�ÃÆbe`c`cbK��na^Èh�ÃÆbev�i
��Sm^_`cWe² �¶]+h{Smijh�fgi;npWÄhxSUWgvxWa^kn�]Ubeh�i|lU]U^kt4lUW�SUb;V�beh{SUWgh�h{vxbelmdeS5��&��q²�R�SUW���W�deWg]mWgv�ief�o�^cn�v{W5npb;`_�;W��
rqo¾i¿n{V
ij`c`�vxbjh�iKh{^cbe]¾beÃ�ij]Ud;`_W87:9<;>=
?A@ � V#�|bjÃB�w² �¶] ^_V|~U`cWgV|W�];h�iKhx^_b;] ~Ib;`_^kf�o;»wyzlmnph&`cbqb��¾iKh�h{SUW
b;v{^cWg]4h�iKh{^cbe]�lmn{W��&rqo ��h{b|ÃÆbe`c`cbK� h{SmW�rIb;lU]m�Uiev{o�bjÃ%� 2Uh{SU^kn���W�deWg]mWgv�ief�o�^cn�W5ien{^_W5nzh�hxb|h{vxW�iKh�^c]+h{SUW

p~sWgv{h{lUvxrU^c]Ud7hxSUW�~mv{b;rU`_W�V+��n{f�SUW�V|We»?ij]I�¹��bqW�n�]Ubeh�]UW�W��=ie�U��^_h{^cbe]Iij`�f�beV|~UlUhxiKhx^_b;] "2n{WgW .�^_d;lUvxW
5 $£² � W��eW�vphxSUWg`cW�nxng».��W&f�ij]¿lInpW�h{SUW&^_]q�;Wgv�npWÂvxbjh�iKhx^_b;]µh{b"~IW�vphxlUv{r¹h{SUW&��bevx`c�Å»wvxWg~m`ci;f�^c]Ud>�¿��^_h{S� 
 � ����� � V � � ����� V ����� V ��� 
 ��� � V � � �����{²

R�SUWan{W�fgbe]m����Wgd;Wg]UW�vxi;f�o|^cn�vxW�n{be`c�eW5�
^c]�hxSUW 
z~sWgv{h{lUvxrU^c]Ud�h{SUWÄ��bevx`c����nxf�SUW�V�W\rqoÂf�b;V�rU^c]U^c]Ud�i
nxfgie`_^c]Ud�bjÃ�h{SUW��7fgbqbev���^_]IiKh{W\��^_h{S&h{SUWa~mv{W��4^cbelIn�~IW�vphxlUv{rIiKh{^cbe]A².R�SmW\~sbe^c]4h

��
 � ,���� 
 V0��C ��� � V�� �"� � � V � �>D � V � �A
 � � � V��7� � � ;(�

èÆ÷�ç$è©ò



�� �¡£¢¥¤�¡�¦£§©¨qªÂ¢9«q ��I¡{¬4¦£­c �® ¬K¡a¢9«q �¯°¬K¡£­c± �;�

��)�� ((I I.-�3 249	/	2KJ 781E=+2 /AL?9	3+2<78=+>?/ 9	/ 
	-�1 7�D
-��R9;B�3+= 

-�24/ FG-�7C1%=+B
.mbev�hxSUW�¸?lmf�`c^c�UW�ij]ÇV|Wgh{vx^cfe»I��W�ijd4ij^c]+~IW�vphxlUv{r+hxSUW�~mv{b;rU`_W�V rqo&~IW�vphxlUv{rm^_]UdÂh{SUW�lU]U^_h�f�^cvxfg`_W;² � W
nxfgie`_W�hxSUW �|f�bqbev���^c]miKhxW�n�h{bÄÃÆb;v{V iÄ�mv�nzh?W�`_`c^c~mnpW�2ehxSUWg]
��W�n{SUW�iev.h{SUW ��f�bqbev���^c]miKhxW�h{b�f�vxW�ijh{W�iÄ]UW��
W�`_`c^c~mnpW�h{Smijh�fgie]U]Ubeh�npSIijvxW�V|bevxW�h{Smie]|h{SUvxWgW�~Ib;^_]4h�n?��^_h{S
hxSUW�b;v{^cde^c]mij`If�^cvxfg`_W�ie]m�|hxSUW��mv�nph°Wg`c`_^c~mn{We²
R�Sm^cn�v{W�V|bK�eW�n���Wgd;Wg]UW�vxi;f�^cW�n�ÃÆbev\~Ib;^_]4hxn�h{SIiKhaijvxW�]UbehÄfgbe`c`_^c]UW�iev�»s��SU^kf�S½ijvxW�hxSUW�V�b4nzh\^_V|~sbev{hxie];h
f�ien{W�n�^c]&^cV|~U`cWgV|Wg]4h{^c]UdÂi|��Wg`kijlU]mi·oÂh{vx^cie]UdelU`kiKhx^_b;]�ie`_d;bevx^ÈhxSUV+²

R�SUvxWgW�bev�V|bevxW�f�b;`_`c^c]UW�ievA~sbe^c];h�nOiev{W�i���W�deW�]UWgv�iKhxW°fgi;npW°ÃÆbevOh{SUW���W�`cielU]mi·o\h{vx^kij]Ud;lU`cijh{^cbe]alU]I��Wgv
ie]qoÀn{V|bqbjh{S V|W�h{vx^kf�Y¾��SU^cf�S ^c]mf�`clm��W5n�b;lUv+~IW�vphxlUvxrIW5� V|W�hxv{^kfj² ��^_]mfgWµiKÁ
]UW"h{v�ij]mnpÃÆbevxV
iKh{^cbe]In
~mv{W5npW�v{�;W�f�be`c`c^_]UW5ijvx^Èhzo;»;��W�ie`cn{b�V|b���^_ÃÆo|h{SUWÄf�^cv�f�`cW�^c]�i�]mbe]U`c^_]mW�ijv°Ã2ien{SU^cbe]ÂrqoÂi�~sWgv{h{lmv{rmijh{^cbe]
hxSmiKh
�UWg~sWg]m�Un�b;]�hxSUW���^knzh�ij]mfgW\ÃÆv{b;V�h{SUWab;v{^cde^c]$²wR�SUWÄv{W5nplm`Èhx^_]Ud�~sWgv{h{lUvxrmiKhx^_b;]�beÃAhxSUWa��b;v{`k��n{Wg]I�Un�h{SUW
~sbe^c]4h!������� �����wh{b � 
 � , ��� 
 V ����� ��� 
 V � ��� 
 V�� �"� �� 
 � �� � ; �
R�SmWgbevxWgV X�~mv{bK�;W�n°h{Smijh�h{SU^kn�~sWgv{h{lUvxrmiKhx^_b;]�W��sW5f£hx^_�;Wg`coÂv{W�V|bK�eW�n�ie`_`$��W�deW�]UWgv�iefg^_W5ng²
3�4 ËqÏ � Ë 
�� 7  �¢ 9)¦x  ���g g¢�¬��
±K§ �£¢¥§©¨+Qg¢w��¬j§©¨m¢ ��§©¨µ¢9«q \�s­ �K¨G  � :� ¶�s­ � Qg§©¨4ª"  ��Q£«9�V� 9 ¯w§©¢9«	� 
 �
� ��±e �=?¨G x± �4¦{¬ �· ���¡{ �®
¬ �K ����K­©­w±e �ª4 �¨G �¡���Q�§2 �� ��¬j¡9Q�¬K®��I¤�¢¥§©¨4ª�¢9«q 6�� �­ �K¤�¨ � �Â¢¥¡£§ �K¨4ªe¤�­ �j¢9§2¬j¨D¤�¨G±e g¡
¢9«q ���¤�Qg­Ý§2±e ��j¨½®
 �¢¥¡£§/Q �
? � Ï$Ï�@ ��b;]mnp^k��W�v��mvxnph�h{SUW��UW�h{W�v{V|^c]mij]4h�h{W5nzh�ÃÆb;v�f�b;`_`c^_]mW�ijvx^_hzoe» 
$
�� ��� �!&�� ��� "

� � � � � V�� �
	
	
	
	
	
	

� � � � �
� & � & �
� � � � �

	
	
	
	
	
	


 V�� 				
	
	

� ��� � �� 
 � ��
� &�� & �� 
 & ��
� � � � �� 
 � ��

	
	
	
	
	
	


 V�
 				
	
	

� ��� � �� 
 � ��
� &�� & �� 
 & ��
� � � � �� 
 � ��

	
	
	
	
	
	

��Ã8�$»U&q»�ie]m���DijvxW+]UbjhÂf�b;`_`c^c]UW�iev�»°h{SUW�]=hxSUW7n{^_d;]=beÃ��'^cn|d;^_�;Wg]ørqoµh{SUW7n{^cde]øbjÃ�hxSUW+�mv�nzh
��Wgh{WgvxV|^_]Iij]4h�ien�V�
 � ²
� SUW�] �A» &q»�ij]m� �½ijvxW+f�be`c`c^_]UW5ijv5»wh{SmW+�mvxnph
��W�hxWgvxV�^c]mie];h
^kn|ÉgW�v{b�2���WÇfgij]ønpSmbK�,h{Smijh
h{SUW
n{W�f�b;]m��ie]m�Äh{Sm^_v���f�ij]U]Ubeh�ie`cn{b�rsW�É�Wgvxbm² ��b;]mn{^c��W�vA`c^ÈÃ©hx^_]md�hxSUW°hxSUvxWgW�~Ib;^_]4hxnAh{b�h{SmW�~mievxierIb;`_b;^c�4"��� � ��� � � � � � � �� 
 � �� �{» &�� � � & � ��& � �!& �� 
 & �� �{»mie]m� ��� � � � � � � � � � �� 
 � �� �x² ��Ã+�$» &q»�ie]m� ��ijvxW
��^knzhx^_]If£h�»Oh{SmWg] ����&�� ���
V�lmnph���W��I]UWÂi+~U`kij]UW|^c]¿�e��»Anp^c]mfgW�hxSUvxWgW
~sbe^c];h�nabe]"h{SmWÂ~mijv�ijrsbe`cbe^k�
fgie]U]Ubeh�rsWaf�be`c`c^_]UW5ijv5²���ÃOh{SUW��mv�nzh���Wgh{W�v{V|^c]mij]4h�^cn�ÉgW�v{bI»4h{SUW�]�hxSUWÄ~U`cie]UWU����&�� ����^kn��eWgv{h{^kfgie` 24^_Ã
h{SmW�n{W�f�b;]m�
^kn°É�Wgvxbm»eh{SUW�~U`cie]UW ��� &�� ����^cn�~mijv�ij`c`cWg`Uhxb�hxSUW��4�¶iK´�^kn#24ij]m�
^_Ã$hxSUW�hxSU^_v��
^kn°É�Wgvxbm»;h{SUW
~U`kij]UW ��� &�� ���a^kn�~Iijv�ij`c`_W�`Gh{b
hxSUW �U�¶iK´�^kng² ��h�^kn�fg`_W5ijvx`_o�^_V|~sb;nxnp^crU`cWÄÃÆbev�i
~m`cie]UWÄh{bÂrsW�~mievxie`_`cWg`
h{b
ie`_`GhxSUv{W�W�iK´�W�n�»4h{Sqlmn�� f�ij]U]Ubeh�rIWaÉ�Wgvxb�lU]m`_W5n{n�hz��b�~Ib;^_]4hxn�ijvxW�^k��Wg]4hx^cf�ij`¥²
��]�ij`cdeWgrmvxie^cf.Wg´q~m`cie]miKhx^_b;]abjÃ�h{SmW�f�b;`_`c^c]UW�ievOfgi;npW�fgij]�ie`cn{b�rsW°d;^_�;Wg]$²���Ã�h{SUW�`_^c]UW°^knO]Ubjh��eWgv{h{^kfgie`9»
h{SmWg]Ç^_h�Smien�ij]ÇW�t4lmijh{^cbe]
� ��� � 
 '·»snpb|hxSmiKh���W�fgbelU`k�+��v{^_h{WÄhxSUW�n{W�fgbe]m�+��Wgh{WgvxV|^_]Iij]4h�ien
h{SmW���W�hxWgvxV�^c]mie];h�beÃ�i  ?ij]I��WgvxV|be]m��WÄV
iKhxv{^_´�"
	
	
	
	
	
	

� � � � �� 
 � ��
� &�� & �� 
 & ��
� � � � �� 
 � ��

	
	
	
	
	
	

� � � � 
 � �
	
	
	
	
	
	

� ��� � ��
� &�� & ��
� � � � ��

	
	
	
	
	
	

� � � � 
 � ���"� � �V& � ��� & � � � � � � � � ��� � ���
R�SU^kn���Wgh{WgvxV|^_]Iij]4h�^cn�ÉgWgvxb+be]U`co½^_Ã�hz��bÇ~sbe^c]4hxnaSIi·�eW�h{SUWÂnxijV|W �¹fgbqbev���^_]IiKh{W;»$��SU^kf�S$».np^c]mf�W
h{SmWgo�`c^cW�be]
iÄ`_^c]UW�hxSmiKh°^knw]Ubeh?~mijv�ij`c`cWg`qh{bÄhxSUW �4��ij´�^cn�»j^cV�~m`_^cW�n.hxSmiKh°h{SUW�o�ijvxW�^c�UWg]4h{^kfgie`9² � SUWg]

çOç�ú76�8985ë�:



�·X ������­©­Ý§2 ����	�
����  �5§©­©­_ �¡���
������I¨G¬� ��K§©¨��

h{SmW�`c^_]UW�^cn�~mievxie`_`cWg`mh{b�hxSUW �4�¶iK´�^kng»4ij`c`��&f�bqbev���^c]miKhxW�n°iev{W�W5t4lmij`Gij]m�
h{SUW\npW5f�be]I�
��W�hxWgvxV�^c]mie];h
^kn�ÉgWgvxbm²wR�SUWÄhxSU^cvx�&fgie]�hxSUWg]ÇrsWÄ��v{^_hphxWg]Çien�i  ?ij]I��WgvxV|be]m��WÄV
iKhxv{^_´�"

	
	
	
	
	
	

� � � � �� 
 � ��
� & � & �� 
 & ��
� � � � �� 
 � ��

	
	
	
	
	
	

�
	
	
	
	
	
	

� � � � ��
� & � & ��
� � � � ��

	
	
	
	
	
	

� ����� � &������ &�� � � ����� � � �*�����!�
��d4ij^c]$»qh{SmW���W�hxWgvxV�^c]mie];h�^kn�ÉgW�v{b�be]m`_oÂ^_Ã�hz��b|~sbe^c];h�n�ijvxWÄ^c��W�]4h{^kfgij`¥²
� beh{^kf�W°h{SmijhOhxSUW�n{^cde]�beÃmi  ?ij]I��WgvxV|be]m��W�V
iKh{vx^_´af�ij]�rsW�fgij`kf�lm`cijh{W���r4oÄV�lU`Èhx^_~m`_oq^c]Ud�hxSUW�np^cde]mn
bjÃ�hxSUW
h{W�v{V
n�»�n{b7ie�m��^_]mdÇh{SUW�]Ube]���`c^_]UW5ijvÄhxWgvxV|n�h{bÇhxSUW���Wgh{W�v{V|^c]mij]4h���bqW�n�]Ubjh�]UW�fgW�nxn{iev{^c`_o
v�ij^knpW�h{SUW�ie`_d;WgrUv�ij^kf\��Wgd;v{W�W�beÃOhxSUWÄh{W5nzh5²
� Wg´qh�»mfgbe]mn{^c�UWgv �#� 
�� ���
�
� ���F��&���� � � �x»U��SU^kf�S�hxW�nphxn�hxSUW�n{^_d;]�beÃ���Wgh{WgvxV|^_]Iij]4h

� �
	
	
	
	
	
	
	
	

�'� 
� � 
� � 
�� � 

� & 
� & 
� & 
�� & 

� � 
� � 
� � 
�� � 

� � 
� � 
� � 
�� � 


	
	
	
	
	
	
	
	

R�SUW\np^cde]
beÃ � `_b�fgijh{W5n ����^ÈhxSÂvxW�n{~IW5f£h°hxbah{SmW�f�^cv�f�`cW�~mi;n{n{^_]mdÄh{SUvxbelUd;S �$»�&aij]m� �4² ��d;ij^c]$»4��W
W�´�~mie]m� ��i;n�i|~Ib;`_oq]Ub;V|^cie`Å^_] V�ie]m�&`_bqb���iKh�h{SmW�f�bqW�ÁÂf�^cWg]4h�n�bjÃ�h{SUWa`cbK��W5nzh�~sbK��W�vxn�»q��SU^kf�S
��Wgh{WgvxV|^_]mW�hxSUW�n{^_d;]&i;n�V�
 � ²

���
	
	
	
	
	
	
	

� ���B��	B� 
��
 � 
	
� � � � 	 � 
� 
 � 
	
� � � � 	 � 
� 
 � 
	
�
� � � 	 � 
��
 � 
	

	
	
	
	
	
	
	


����

	
	
	
	
	
	
	

� ��� ��	 ������	
� � � � 	 � � � 	
� � � � 	 � � � 	
��� � � 	 � � � 	

	
	
	
	
	
	
	


�� 

	
	
	
	
	
	
	

� ��� ��	 � 
	
� � � � 	 � 
	
� � � � 	 � 
	
��� � � 	 � 
	

	
	
	
	
	
	
	


���� 

	
	
	
	
	
	
	

� ��� ��	 ���
��	
� � � � 	 � � � 	
� � � � 	 � � � 	
��� � � 	 � � � 	

	
	
	
	
	
	
	


�� � �����

��SmWgvxW � 
 ^cnai&~sbe`coq]UbeV|^kij`w^c] V�h{SmijhÄ��W|W�´�~mie]m�½`kiKhxWgva^_Ã�hxSUWÂ��Wgh{WgvxV|^_]Iij]4hxn\hxSmiKh�ijvxW�h{SUW
f�bqWgÁ
fg^_W�]4hxn�bjÃOh{SUW�V��e»EV D »mie]m� V � hxWgvxV|n�iev{W\ÉgW�v{bI²
� beh{^kf�W�hxSmiKh�h{SUW�npW5f�be]I�
ij]m��ÃÆb;lUvphxS���Wgh{WgvxV|^_]Iij]4h�ijvxW�W�t4lmie`9»qij]I��h{Smijh°h{SmW�h{SUvxWgW��mvxnph��UW�h{W�vp�
V|^_]Iij]4hxn�f�ij]+rsW�Wg�Kij`clmijh{W��+t4lU^kf��q`_o�^ÈÃw��W�W�´�~mie]m�&r4o�V|^_]Ub;vxn�^_]+hxSUWaÃÆbelmvphxS+fgbe`clUV|]$²�³�n{^_]Ud
i�deW�]UWgvx^cf�ÃÆbelmvphxS+fgbe`clUV|] ��9 @�� � �{»m��WÄ��ij]4h�h{b �q]UbK�M��SUW�]

	
	
	
	
	
	

� & � & �
� � � � �
� � � � �

	
	
	
	
	
	

9 �
	
	
	
	
	
	

� � � � �
� � � � �
� � � � �

	
	
	
	
	
	

@ 
 	
	
	
	
	
	

� � � � �
� & � & �
� � � � �

	
	
	
	
	
	

���
	
	
	
	
	
	

� � � � �
� & � & �
� � � � �

	
	
	
	
	
	

� � � "z�'$

!$Wgh�lmn°hxi��eW�i�rUv{^cW�ÃA�U^_d;v{W5n{n{^_b;]|h{b�nph{lI��o|W�t4lmiKhx^_b;]7�e² � beh{W�h{Smijh°h{SmW ��" ����Wgh{WgvxV|^_]Iij]4hxn�ijvxW
nphxij]I�Uijv�� 
�

� � ��h{W�nphxn�»Gij`c`AbjÃw��SU^kf�S7ijvxWaÉgW�v{b�be]U`co�^_Ã �$»E&q»��q»Gij]m� ��iev{W�fgbe`c`_^c]UW�iev�² ��n{n{lUV|We»
h{SmWgvxW�ÃÆbevxWe»4hxSmiKh�]Ubeh�ij`c`GÃÆbelUv�~sbe^c]4hxn�`c^cW\b;]&h{SUW�nxijV|WÄ`_^c]UW;²
��Ã�W5t;lIiKh{^cbe] �½^kn&nxiKhx^cnp�mW5�¾��SUWg] ��9U��@5�#�9��� ��^kn �"� � �F�!& � &���� � � ��� � ���x»�h{SmWg] h{SUW�v{WDijvxW
nxfgij`kijv�n%$�»'&°»�(¾nplmf�S¹h{Smijh
$ 
 & � 
 ( � � � � 
 � � ÃÆbev�hxSUWÇf�bqbev���^c]miKhxW�n�beÃ�W�i;f�S¹beÃ�h{SUW
ÃÆbelmv�~Ib;^_]4h�n��$»+&q»��q»Gij]m� ��YÀh{Smijh�^kng»mh{SUWaÃÆb;lUv�~sbe^c]4hxn�ijvxW�f�bj�¶f�^cv�f�lU`kijv5²	��ÃwW�t4lmijh{^cbe]µ�a^kn�ij`kn{b
nxiKh{^knp�mW���ÃÆbev1������������&�� &������ � ����� � �
� ����ij]I� �"� �� ��& �� ��� �� ��� �� �{»Ih{SmWg]+h{SmWgvxW�ijvxWan{f�ij`kijv�n�nplmf�S+hxSmiKh
$ 
 
 & 
 � 
 ( 
 � � ����ie]m�)$ 
 
 
 & 
 
 � 
 ( 
 
 � � � � ²

èÆ÷�ç$è©ò



�� �¡£¢¥¤�¡�¦£§©¨qªÂ¢9«q ��I¡{¬4¦£­c �® ¬K¡a¢9«q �¯°¬K¡£­c± �5�

��Ãw��W�]UbK� fgbe]mn{^k��Wgv�ie]qo&fgbe]U^kfÄ~mienxn{^_]Ud|hxSUvxbelUd;S5�A»+&|ie]m� �q² ��beV�rm^_]U^c]Ud�ie`_`$h{SUW�~Uv{W5f�W5��^_]md
W�t4lmijh{^cbe]mn�ie]m��h{SUWaW5t4lmiKhx^_b;]&beÃOhxSUW�f�b;]U^kfj»U��WÄdeW�h�hxSmiKh ��n{SUbelU`k�&ij`knpb|rsWg`cbe]Ud|hxb|h{SUW�fgbe]U^kfj²
� WaSmi·�eWaienxn{lUV|W���h{Smijh�]Ubjh�ie`_`GÃÆb;lUv�~sbe^c]4hxn�iev{Waf�b;`_`c^c]UW�iev�² ��Ãz»I��^ÈhxSUbel�h�`cb;nxn�bjÃ.deW�]UWgv�ij`c^_hzoe» �
��bqW�n�]Ubeh�be]�h{SUWÄ`c^_]UW\hxSUv{b;lUdeS9�+ij]m�*&q»qh{SUW�]&h{SUW�v{W\^cn�i|��W�deW�]UWgv�iKhxW�f�b;]U^kf\fgbe]mn{^knzhx^_]Ud�bjÃOh{SUW
`c^_]UW ��&
ie]m�7ij]qo&`_^c]UW�h{SUvxbelUd;S �|h{SIiKh\�Ub4W5n�]mbjh�^c]mfg`_lm�UW �;²�R�SU^kn\f�be]4hxvxi;��^cf�h{^cbe]7n{SUbK��n�hxSmiKh
Wg^_h{SmWgv�h{SUWÄijrsbK�eW\��W�hxWgvxV|^_]mie]4hxn�ijvxW�]Ubeh�ij`c`sW5t4lmij`Ih{b�ÉgW�v{bI»4b;v°hxSUW\ÃÆbelUv�~sbe^c]4hxn�ijvxW�fgbe`c`_^c]UW�iev�²
� W���ij]4h�h{b\~Ib;^_]4h.bel�h�h{Smijh.ÃÆv{b;V�ij]�ie`_d;bevx^ÈhxSUV|^cf°~Ib;^_]4h.bjÃm�q^cWg�a»K��W�iev{W���be]mWe².R�SUW�V
ie^_]�lmnpW
bjÃÅhxSUW � ��� ��� �:!�#\hxW�nph�^kn°h{b�`_b�fgijh{W\i�t4lUWgvxo�~Ib;^_]4h���^ÈhxS�vxW�n{~IW5f£h°hxb�hxSUW�fg^_v�f�`cW�fg^_v�f�lmV|nxf�vx^crU^_]md
i�h{vx^cie]Ude`cW�beÃ°h{SmW|��Wg`kijlm]mi·o&h{vx^cie]UdelU`kiKhx^_b;]7bjÃ�i�n{W�habeÃ°~Ib;^_]4h�n���²�R�SUW�be]m`_o+hxv{^kij]Ud;`_W5n���^_h{S
f�b;`_`c^c]UW�iev$~Ib;^_]4h�ng»�h{SUW�v{WgÃÆbevxWe»·ijvxW.h{SUb4npW°be]Äh{SmW�f�b;]q�eW�´�S4lm`_`4bjÃqh{SmW?~Ib;^_]4h.npWgh�»Kij]m�\^_Ãmi�rsbelU]m�U^_]Ud
h{vx^kij]Ud;`_Wwb;vÅrIb·´#"Æb;v$~Ib;^_]4hOijhA^c]��m]U^_hzo�$G^cnAlmn{W��\h{b�rsWgd;^_]ÄhxSUWwhxv{^kij]Ud;lU`kiKh{^cbe]A»ghxSUWg]ÄhxSUW ��������� �"!�#
h{W5nzh�f�ij]U]mbjh�rIW�f�ij`c`_W5����^_h{S&ÃÆb;lUv�f�b;`_`c^_]mW�ijv�~sbe^c]4hxn�²
M�bK��Wg�;Wgv5»ehxSUWa��Wgd;Wg]UW�vxi;f�o
^kn�v{W5npb;`_�;W��
W��eW�]�^c]�hxSUWaf�b;`_`c^_]mW�ijv�f�ien{We²wR�SUWÄ~Ib;`_oq]Ub;V|^cie`sWg´�~Uv{W5nz�
n{^_b;]¿ÃÆbev ��V�lmnph�rsW+W�´�~mie]m��W��¿ÃÆlUv{h{SUW�v�»�rUl�h
V
ij]qoºbjÃ�hxSUW+f�bqW�ÁÂf�^cWg]4h�n���^c`c`�rIW+ÉgW�v{bI² ��n
rsW�ÃÆbevxWe»;��W���^cnph{^c]Ud;lU^cn{S|hz��b�fgi;npW5ng»4��Wg~sWg]m�U^_]Ud�be]
��SUWgh{SUW�v?h{SmW�`c^_]UW�^cn�~mijv�ij`c`cWg`�hxbah{SUW �;�¶iK´�^kng²

� ��Ã°h{SUW�`_^c]UW�^kn�~mijv�ij`c`_W�`Åh{b�h{SUW �4��ij´q^kn�»Uh{SmWg]>� � � & � � � � � � � ij]m�7ie`_`Ah{W�v{V
n��½bev�� �
�U^cnxij~U~sW�iev�ÃÆv{b;V,h{SmWaW�´�~mij]Inp^cbe]&bjÃ � rqo�fgbe`c`_^c]UW5ijvx^Èhzo
��^_h{S&h{SmWÄ�mvxnph�f�b;`_lUV|]$²

� �
	
	
	
	
	
	
	
	

� V � � � � 
 V � � �� � 
 � � 

� V�&�� &�� 
 V � & �� & 
 � & 

� V � � � � 
 V � � �� � 
�� � 

� V � � � � 
 V � � �� � 
 � � 


	
	
	
	
	
	
	
	

� V�

	
	
	
	
	
	
	
	

�9� � � �� � 
 � � 

� &�� & �� & 
 � & 

� � � � �� � 
�� � 

� � � � �� � 
 � � 


	
	
	
	
	
	
	
	

� bK�a»Å��SUWg]DW�´�~mie]m��^c]Ud�h{SUW�`ci;nzhaf�b;`_lmV�]A»Aij`c`�h{WgvxV
n\��^ÈhxSDi&��Wgd;v{W�W�^c] �7ijhaV�b4nzh\hz��b
f�ij]+rsW\vxWgV|bK�;W���i;n�~Uvxbe~sbev{h{^cbe]mie`Ihxb|be]UWabeÃAh{SmWÄh{SUvxWgW\�mv�nzh�fgbe`clUV|]mn�²

� � ���

	
	
	
	
	
	
	

� ��	 � 
	���� � � �	�
���� � �	
� � 	 � 
	 ��� � � �	 
�� � � �	
� � 	 � 
	 � � � � �	 
�� � � �	
��� 	 � 
	 � � � � �	�
�� � � �	

	
	
	
	
	
	
	

��� ���

	
	
	
	
	
	
	

� ��	 � 
	 � �	
� � 	 � 
	 � �	
� � 	 � 
	 � �	
�
� 	 � 
	 � �	

	
	
	
	
	
	
	


 �
	�� ����

R�Sm^cn���Wgh{WgvxV|^_]Iij]4h�^kn°beÃAi  ?ie]m��WgvxV|be]m�UW�V
iKh{vx^_´G»�ie]m�
^kn°É�Wgvxb�be]U`co|^ÈÃÅhz��b�~sbe^c]4hxn�npSIijvxW
hxSUW�nxijV|W���fgb4b;vx�U^_]mijh{W5ng² �q^c]mf�W\ij`c`Uh{SmW�~sbe^c];h�n�iev{W�be]Âia�;Wgv{h{^kfgij`I`_^c]UW;»4��W�f�ij]Âf�b;]mf�`clm��W
hxSmiKh�hz��b|~Ib;^_]4h�n�ijvxW\^k��W�];hx^cf�ij`¥²

� H hxSUWgvx��^knpW+hxSUWÇ`_^c]UW7SIien
W5t;lIiKh{^cbe]�� � � � 
 'K»�³�np^c]UdºhxSU^cn�W�´�~UvxW�nxnp^cbe]¹ÃÆbev �G»�ij]I�
vxWgV|bK�q^c]Ud�ie`_`Of�be]Inzh�ij]4h�hxWgvxV
n�"Æ~Uvxbe~sbev{h{^cbe]Iij`sh{b�h{SmWÄ�mvxnph�f�b;`_lUV|]%$�»U��W\SIi·�eW�"

� �
	
	
	
	
	
	
	

��
 � 
������ � � 
 � 
�� 
 � � � 
�� � 
 � 
�� 
 � � 
� � ��� � �
��
 � 
 ����� � � 
 � 
�� 
 � � � 
�� � 
 � 
�� 
 � � 
� � ��� � �
��
 � 
 ����� � � 
 � 
�� 
 � � � 
�� � 
 � 
�� 
 � � 
� � � � � �
��
 � 
������ � � 
 ��
 � 
 � � � 
�� � 
 � 
�� 
 � � 
� � � � � �

	
	
	
	
	
	
	

� 
 � 
������ � � 
 � 
�� 
 �

	
	
	
	
	
	
	

� ��� � 
� � � � � �
� � � � 
� � � � � �
� � � � 
� � ��� � �
�
� � � 
� � ��� � �

	
	
	
	
	
	
	

çOç�ú76�8985ë�:



� 5 ������­©­Ý§2 ����	�
����  �5§©­©­_ �¡���
������I¨G¬� ��K§©¨��

� bK�a»G��SUWg]"W�´�~mie]m��^c]UdÂhxSUW�`kienph\fgbe`clUV|]$»$ij`c`Oh{WgvxV
n���^_h{Sºi��UWgdevxWgW�iKhÄV�b4nzh�hz��b&fgie]
rsWavxWgV|bK�eW5��ien�~mv{b;~Ib;vphx^_b;]mij`sh{b|b;]UWÄbjÃ�h{SUWÄhxSUv{W�W\�mvxnph�f�b;`_lmV�]Ing²

� � ��������� � � � ��� ��� 
 �
	
	
	
	
	
	

��� � � 
��� ��� ��� 
 � � � �����	� 
 �
� �� ��� � �����	� 
 � 
 � ����� � ��
� � �
� ����
�� ���������	� 
������� ��� � �����	� 
�� 
�� ����� � ��
� � �
� ����
�� ������� ��� 
��
���� ��� � �����	� 
�� 
�� ����� � � 
� � �
� ��� 
 � � � ������� 
 ��� �� ��� � �����	� 
 � 
 � ��

	
	
	
	
	
	

� � � ��������� �>�
� ��� 
 �>�����	� 
 � 

	
	
	
	
	
	

��� � � 
� � ����� � ��
� �2����� � ��
� ������� � � 
� � ��

	
	
	
	
	
	

����� � �� 	

R�Sm^cn��UW�h{W�v{V|^c]mij]4h�^kn�bjÃ.i� ?ie]m��W�v{V|be]I��WÄV|ijh{vx^È´Å»Un{b
np^cde] � � � � np^cde]�� � ��np^cde]!����� � � & � � ��� � � � � ���"� � �!� � ��� & � � � � ��� & � �!� � ��� � � �!� � �����
R�SmW�np^cde]�bjÃ�h{SUWan{`_b;~IWan{^_d;]4� � � � n{^cde] ���"�����!� �����"��� � � ����� 2�^_Ã���Waij`knpb|ienxn{lUV|W�hxSUW �$»&q» ��ÃÆb;v{V i|f�f��Mb;v{^cWg]4hxW�� "2��W�deWg]mWgv�iKh{WL$°h{vx^cie]Ude`cWe»���SU^kf�S&^cn�hxSUWabe]m`_o �q^c]m�+f�b;]mnzhxv{lIf£h{W5�
rqo&i�hxv{^kij]mdelU`kiKhx^_b;]�ij`cdeb;v{^_h{SmV&»4hxSUWg]+hxSUWanp^cde]&h{W5nzh�vxW���lIf�W�n�hxb

np^cde]4� � � � np^cde] ���"� � �V& � ��� & � �!� � ��� � � � � � �����
� beh{^kf�W�h{Smijh�hxSUW�h{W�nphÄbe]7~sWgv{h{lUvxrsW��7~sbe^c]4hxn\Smi;n�hxSUW�nxijV|W���Wgd;v{W�W�ien�h{SmW�b;v{^cde^c]mij`¥² �¶]7Ã2ief�h�»
h{SmW�lmn{lmij`�f�be��fg^_v�f�lU`kijv�hxW�nph�^kn�W��Kij`clmiKhxW��+rqo+V�^c]Ub;vxn�beÃwh{SUW�`ci;nzh\f�be`clUV|]$² �¶]+h{SUW�fgien{W�beÃ°f�bj�
f�^cv�f�lU`kijv�rUlUh�]Ubeh�f�b;`_`c^_]mW�ijv�~Ib;^_]4hxn�»UhxSU^kn�W�´�~mie]mn{^_b;]&^kn�vxWglInpW5�Å»If�Smie]Ude^c]Ud�h{SmW�`kienph�f�be`clUV|]+h{b
h{SmW�n{t4lmiev{W�beÃsb;vx��^c]mijh{W�nwie]m�Å»;^ÈÃÅ]UW5f�W�nxnxijvxoe»KhxbÄh{SUW�~mv{b���lmf�h?bjÃ$ijrIn{fg^cnxn{ieW�ie]m�|bev���^c]miKhxW�n�²OR�SUW
f�b;`_`c^c]UW�iev�fgi;npW�^cn\��W�hxW�f�h{W��7��SUWg]ÇhxSUW�V�^c]Ub;vxn�ijvxW�ij`c`OÉ�Wgvxbm»sij]m�+hxSUW��UWgdeW�]UWgv�iefgo�^kn�v{W5npb;`_�;W��
rqo
h{Smv{W�WÄfgbeV|~miev{^knpb;]mn�bjÃ�~Ib;^_]4h�f�bqb;vx��^c]mijh{W�n�²

��)�� � D
1E-�- 
	=+F -0/;@C= >?/	2 3 � 9	B�3+= 

-�24/ I.-03+249	/
2FJ
 �^cn{lmie`_^cÉg^c]Udºi"�Kie`_^k�¹~sWgv{h{lmv{rmijh{^cbe]øbjÃ�h{SUW+~UvxberU`cWgV ^_]øSU^cdeSUW�v|�U^_V|Wg]Inp^cbe]mn|^kn�»°bjÃaf�b;lUv�npW;»?V|bevxW
�U^ÈÁÂf�lm`Èh5² ��h�fgie]�SmWg`c~
h{b�fgbe]mnph{vxlmf£h�iÄ~IW�vphxlUv{rIiKh{^cbe]
^c]Ânphxijd;W�n�»;i;nw��W���^_`c`m^c`_`clmnph{v�iKhxW�ÃÆbevwhxSUW�hxSUvxWgW��
�U^_V|Wg]Inp^cbe]mie`?¸wlmfg`_^k��W�ie]¿��W�`cielU]mi·o 2�lmnp^c]UdÇ`cbK���¥b;vx�UWgvÄ~IW�vphxlUvxrmiKhx^_b;]½hxWgvxV|nah{bÇvxW�n{be`c�eW|`_bK�¼bev���Wgv
�UWgdeW�]UWgv�iefg^_W5ng»4ij]m�
h{SUW�]&i;�U��^c]Ud�b;]ÂSU^cdeSUW�v�b;vx��W�v?hxWgvxV|n�i;n?]UW5f�W�nxnxijvxoe².R�SU^cn�f�ij]�ie`cn{b�rsW\i�lmn{W�ÃÆlU`
hxW�f�SU]m^ct4lUWÄ^_ÃOhxSUWgvxW�ijvxW�b;]U`co�f�W�vph�ij^c]&��W�deW�]UWgv�iefg^_W5n°hxSmiKh�]mWgW���h{b
rsWaSmie]m��`cW���r4o&ij]+ij`cdeb;v{^_h{SUV+²

� W���^c`_`srsWgde^c]Ârqo|f�be]Inzhxv{lmf�h{^c]Ud�ia~sWgv{h{lmv{rmijh{^cbe]|ÃÆb;v?h{SmW �#��� C�� ���(����� �!&���� � ��� � �AhxW�nph°hxSmiKh°SIij]��
�U`_W5n�h{SmW�f�ien{WabjÃ � ~sbe^c]4hxn�be]½i|�I]U^ÈhxW���vxi;��^clmn�n{~USUW�v{W;»I��SU^kf�S7^kn�hxSUW�V|b;nph�^cV|~Ib;vph�ij]4h���W�deW�]UWgv�iKhxW
f�ien{Ww^_]���W�`cielU]mi·o�hxv{^kij]mdelU`kiKhx^_b;]$²AR�SUW�]���W°��^_`c`;i;�U�\h{W�v{V
nÅhxb�Smie]m��`cW�f�b;~U`kij]miev�»�rUl�hO]mbjhOfgbe`c`_^c]UW�iev�»
~sbe^c]4hxn�^c]�rsbjhxS�h{SmW�!�� � � � �����F��&���� � � �$ie]m� �#��� C"� ���(��� �GhxW�nphxn�²�.�^_]Iij`c`_o;»j��W�Smie]m��`cW�fgbe`c`_^c]UW�ievO~sbe^c]4hxn
^c]�rsbjhxS�hxW�nphxn�² � W�~Ib;^_]4h.bel�h�h{Smijh.h{SUW�^_V|~U`cWgV|W�];h�iKhx^_b;]�~sbe`c^cfgoabe]mfgW�ied;ij^c]���^c`_`���Wgh{W5f£hw��SU^kf�S�hzoq~IW
beÃ���W�deW�]UWgv�iefgo
bqf�f�lUv�n�ien�^_h�Wg�Kie`_lmijh{W5n°hxSUWÄ�mv�nzh��UW�h{W�v{V|^c]mij]4h5»Uij]m��h{SUW�]+Smij]m�U`_WÄhxSUW�ij~U~mv{b;~Uv{^kiKhxW
f�ien{We² ��h���bqW�n�]mbjh�]UWgW5��h{b|h{W5nzh�W5ief�S+fgien{WÄ^_]&hxlUv{]A²

� WDnphxievph&rqoÀn��eW���^_]md¹ij`cbe]Ud¹W�ief�SMbjÃah{SmWDfgb4b;vx�U^_]mijh{W½ij´�W�n�»�ien�^_]Mh{SUW"~U`cie]UWe² � W"lmn{W"i
~sWgv{h{lmv{rmijh{^cbe]�h{Smijh�npW�]m�Un�hxSUWa~Ib;^_]4h!����� � ����� �$#7�whxb

�)
 � �"��� 
 V ���$� ��� 
 V � �$#<� �%# 
 V 
 ���
�!�

èÆ÷�ç$è©ò



�� �¡£¢¥¤�¡�¦£§©¨qªÂ¢9«q ��I¡{¬4¦£­c �® ¬K¡a¢9«q �¯°¬K¡£­c± � �

R�SmWÂ~IbK��Wgv�nÄbe]ºhxSUWJV�n�iev{WÂf�SUb4npW�]ºr4o"�mv�nzh�lInp^c]Ud½iÇ��^ �GWgvxWg]4h V�ÃÆbev�W5ief�Sµn��;Wg�a»Oh{SUW�]¿f�SUbqb;n{^_]md
Wg´�~Ib;]UWg]4hxn�hxSmiKh�V
i��eW�h{SUWa~UvxbqbjÃ�W�ien{^cW�nph�²

3�4 ËqÏ � Ë 
�� 7  �¢�9 ¦x  � �g g¢.¬��.��¬j§©¨m¢ ��§©¨���� �6�$¨G¬ ��¬j¤�¡�¬���¯.«;§/Q�« �j¡{  Q�¬��k�I­ �K¨ �j¡�� :� ¶�s­ � Qg§©¨4ª
 ���Q£«���<9 ¯w§©¢9«S� 
 � � ��±; >=°¨s �±&�4¦{¬ �· ��°¡{ g®
¬ �K  �+�j­©­1Q�¬�� ���m«� �¡£§/Q��K­����¶¢¥¤·�I­c  ���
? � Ï$Ï�@ R�SUWÄhxW�nph �#� � C�� ���$���"�F��&���� ������� �?Wg�Kij`clmiKhxW�n�hxSUW�np^cde]&bjÃ.��W�hxWgvxV|^_]mie]4h

� �
	
	
	
	
	
	
	
	
	
	

�5� 
� � 
� � 
 # � 
�� � 

� & 
� & 
� & 
# & 
 � & 

� � 
� � 
� � 
# � 
 � � 

� � 
� � 
� � 
 # � 
�� � 

� � 
� � 
� � 
 # � 
�� � 


	
	
	
	
	
	
	
	
	
	

R�SUW�n{^cde]ÂbeÃ � `_b�fgijh{W5n �.��^_h{SÂvxW�n{~IW5f£h�h{bahxSUW�n{~USUW�v{W�~Iienxnp^c]UdahxSUv{b;lUdeS �A»$&q»���ij]I� �e² ��d;ij^c]$»
��WÂW�´�~mie]m� � i;n�i7~sbe`coq]UbeV|^kij`�^_] V�ie]m�µ`cb4b��Dijh�hxSUW&fgbqW�ÁÂf�^cWg]4hxn�bjÃ�hxSUW�`cbK��W�nph�~IbK��Wgv�ng»
��SU^kf�S&�UW�h{W�v{V|^c]UWÄh{SmW�np^cde]+ien�V 
 � ²

	 

	
	
	
	
	
	
	

D��
�������
�������D�� � � � � � �����D�������������� ���D�!"�#!"��!���!$��!D&% � % � % � %'�"%
	
	
	
	
	
	
	

( �*)
	
	
	
	
	
	
	

D����������
�+���,���D�� � � � � � � � � �D������"���������
�"�D�!"�-!��#!"��!"�.!��D�% � % � % � % � % �
	
	
	
	
	
	
	

( )0/

	
	
	
	
	
	
	

D��
�������
��� /�D�� � � � � � � /�D�������������� /�D�!"�-!"��!���! /�D&% � % � % � % /�
	
	
	
	
	
	
	

( �1)32
	
	
	
	
	
	
	

D��
���,�&�
�4���1�
�D�� � � � � � � � � �D������"�������"�����D�!"�#!��#!"��!��
!��D�% � % � % � % � % �
	
	
	
	
	
	
	

( �1)35
	
	
	
	
	
	
	

D����������
�����,�
�D����-�6�7���#���.���D�� � � � � � � � � �D�!"�#!��#!"��!"�.!"�D&%3�8%9�8%3�:%3��%3�
	
	
	
	
	
	
	

( )3;

	
	
	
	
	
	
	

D�� � � � � � � /�D�� � � � � � � /�D+���#�"������� /�D�! � ! � ! � ! /�D�%3�<%9�<%3�-% /�
	
	
	
	
	
	
	

( )3=

	
	
	
	
	
	
	

D�� � � � � � � /�D�� � � � � � � /�D������"�����>� /�D+! � ! � ! � ! /�D�%3�<%9�8%3�7% /�
	
	
	
	
	
	
	

( )3? 	�@

� SUW�v{W � 
 ^cnai+~sbe`coq]UbeV|^kij`w^c] V�h{Smijh���W|Wg´q~Iij]m�D`kiKh{W�va^ÈÃ�h{SmWÂ��W�hxWgvxV�^c]mie];h�nÄh{SIiKh�ijvxW�h{SUW
f�bqWgÁ
fg^_W�]4hxn�bjÃOh{SUW��UWgdevxWgWÄ^c] V�npV
ie`_`cWgv�hxSmij] &|ijvxW\É�Wgvxbm²
�q^cV|^_`kijvx`_o�h{b|hxSUW�Xj�¼fgi;npW;»U^ÈÃ?ie`_`Ah{SUW5npW���Wgh{W�v{V|^c]mij]4hxn�ijvxWÄÉgWgvxbm»Uh{SUW�]Ç��W�fgbe]mfg`_lm�UWah{Smijh�ij]qo
t4lmie�Uv{^kf�~mi;n{n{^c]UdÂhxSUv{b;lUdeS7ÃÆbelUv\bjÃ?hxSUW|~Ib;^_]4h�n�Smi;n�h{b&^_]mfg`_lI��W�hxSUW��UÃ©h{S$²1��Ãz»$��^ÈhxSUbelUh\`cb;nxn�beÃ
deW�]UWgv�ij`c^_hzoe» �°^kn�]Ubeh�^_]&hxSUWa~U`kij]UWa~mi;n{n{^c]Ud�h{SUvxbelUd;S9�A»�&�ij]m���q»Uh{SmWg]Ç^_h�^cn�~sb;nxn{^_rU`cW\h{b|�m]I�&i
��W�deWg]mWgv�iKh{W�t4lmi;��vx^cf�fgbe]mn{^cnph{^c]UdabeÃÅh{SU^kn?~U`kij]mW�ij]m�
ie]UbjhxSUWgv°~U`cie]UW�hxSmiKh�f�be]4h�ij^c]mn �\ij]m�|]mbjh ��»
��SU^kf�S+o4^cWg`k�Un�i
fgbe]4h{v�ie�U^cf�h{^cbe]$²°R�Sqlmn�h{SUW��UW�h{W�v{V|^c]mij]4h�n�ijvxWaij`c`$ÉgW�v{b|be]m`_o�^ÈÃ.h{SmWa�m�eWa~sbe^c]4hxn
ijvxWÄf�be~m`cie]mijv5²
��n?^_]�h{SUW�~U`cie]UWe»e^ÈÃsh{SUWB���BA:&'C�#"��#�h{W5nzh?^kn.lmn{W���h{bÄ`cbqf�iKhxW��$��^_h{S
vxW�n{~IW5f£h.h{b�i\]Ub;]����UWgdeW�]UWgv�iKhxW
h{Wgh{v�ijSUW5��vxbe]$»���Wafgij]+d;lmijv�ij]4h{W�W�hxSmiKh�h{SUWÄhxW�nph���^_`c`Oie`_��i·o�n�fgbe]mfg`_lI��WaiKh�h{SIiKh�~sbe^c]4h�² � bjh{^kf�W
h{SIiKh
h{SmW7nplUV�bjÃ�h{SUW+hxSU^_v��Å»�n{^È´qh{SA»�ie]m�¹`kienph���Wgh{WgvxV|^_]Iij]4hxn|^kn
W�t4lmie`�h{bDh{SmW7��W�hxWgvxV�^c]mie];h
f�b;v{vxW�n{~sbe]m��^c]Ud\h{b�h{SUW�]Ube]U�¥~sWgv{h{lUvxrsW�� ���BA:&DC #"��#�h{W5nzh5»qn{bahxSUW�`kienph���Wgh{W�v{V|^c]mij]4h°]UW��eW�v°]UW�W��Un
h{b"rIW&Wg�Kie`_lmijh{W5�Å²µR�S4lIn�^c]¿hxSUW�]mbe]��¶f�b;~U`cie]mijv�fgien{We».hxSUW�� �BA:&'C #:��#&hxW�nph�]mWgW��mn�ijh�V|b;nph��
��Wgh{WgvxV|^_]Iij]4h�Wg�Kie`_lmijh{^cbe]mn�»Iie`_`OSmi·�q^_]md���^cV�W�]mn{^_b;]7ij]m�7�UWgdevxWgW � »sie]m�Çn{Smijvx^_]md 5 f�b;`_lUV|]mn�^c]
f�b;V|V�b;]$²

çOç�ú76�8985ë�:



�5� ������­©­Ý§2 ����	�
����  �5§©­©­_ �¡���
������I¨G¬� ��K§©¨��

�q^c]mfgW"iKÁ
]UW½h{v�ij]mnpÃÆbevxV
iKhx^_b;]mn|~UvxW�n{Wgvx�eW7f�be�¥~m`cie]mijvx^Èhzo;»�belUv�~IW�vphxlUv{rIiKh{^cbe]¾SIienÂ]mbjh�vxWgV|bK�;W��
�UWgdeW�]UWgv�iefg^_W5n\ÃÆbev�h{SUW !�� � � � �
��� �!&���� � ����h{W5nzh5² � W&ie�U�º]mbe]���`_^c]UW5ijvahxWgvxV|n�h{b7b;lUv�~sWgv{h{lmv{rmijh{^cbe]$»
ie]m�&npW�]m��h{SUWa~sbe^c]4h �"����� ����� �%# �wh{b
� 
 � ��� �-
 V � � 
 V�� �"� �� 
 � �� 
 � � # �!� � �(
 V��6� #�
 V D � �"� �� 
 � �� 
 � � # ��� � # 
 V�
!� ��
 V D�D ��� �� 
 � �� 
 � � # ���
3�4 ËqÏ � Ë 
�� 7  �¢ 9 ¦x  � �g g¢?¬��.�U¬K§©¨I¢ ��§©¨ � � ���A¨s¬�¢9«;¡{ � \¬���¯.«4§/Q£«&�j¡{  Qx¬j­©­Ý§©¨s ��j¡��;:� ¶�s­ � Qg§©¨4ª
 ���Q£«���<9 ¯w§©¢9«S� 
 � � ��±; >=°¨s �±&�4¦{¬ �· ��°¡{ g®
¬ �K  �+�j­©­1Q�¬�� ���m«� �¡£§/Q��K­����¶¢¥¤·�I­c  �1�K¨G±>Q�¬��k�s­ �K¨ �K¡��B�¶¢9¤·�s­_ ����
? � Ï$Ï�@ R�SUWab;v{^cWg]4h�iKh{^cbe]�h{W5nzh�!�� � � � �
�"�F��&���� �����?W��·ie`_lIiKh{W5n�h{SUW�n{^cde]&bjÃ��UW�h{W�v{V|^c]mij]4h

� �
	
	
	
	
	
	
	
	

�'� 
� � 
� � 
 #
� & 
� & 
� & 
#
� � 
� � 
� � 
#
� � 
� � 
� � 
 #

	
	
	
	
	
	
	
	

��Ã�h{SUWÄÃÆb;lUv�bevx^_d;^_]Iij`G~Ib;^_]4h�n�ijvxW\]mbjh�f�b;~U`cie]mijv5»4h{SUW�n{^cde]&bjÃ � ^kn�h{SmW�np^cde]&bjÃ
	
	
	
	
	
	
	
	

�9���>��� �%#
� & � & � & #
� � � � � � #
� � � � � � #

	
	
	
	
	
	
	
	

�

H h{SmWgvx��^cn{We»5h{Sm^cn.��Wgh{WgvxV|^_]Iij]4hO^kn � ij]I�a��W�fgie]�vxWg��vx^ÈhxW � i;nOi�~Ib;`_oq]Ub;V�^kij`4^c] V�rqoaW�´�~mij]I��^_]md
f�b;`_lmV�]In�ij]m��Wg`c^_V|^c]miKhx^_]mdÂij`c`Å`_^c]UW�iev�~IW�vphxlUvxrmiKhx^_b;]mng» �;WgW�~U^_]md�b;]U`_o&t4lmie��v�iKhx^cf�be]mW�n0"

� � V��
	
	
	
	
	
	
	
	

�5� � � � � � #
� & � & & � & #
� � � �!���!� #
� � � � ���!� #

	
	
	
	
	
	
	
	


 V D �
	
	
	
	
	
	
	
	

�9� � � � � � #
� & � & � & & #
� ��� � � �!� #
� � ��� � � � #

	
	
	
	
	
	
	
	


 V D!D
	
	
	
	
	
	
	
	

�9� � � � � � �
� & � & � & � &
� ��� � � � � �
� � � � � � � �

	
	
	
	
	
	
	
	

��be]Inp^k��Wgvx^c]Ud7lmn{lmij`�`_^_Ã©h{^c]UdDbe]µhxSUW 5 � ~mijv�ijrsbe`cbe^k�Å».��W�deWgh�ÃÆbelmv�~sbe^c];h�n ���e» &������7ij]I���	�;²
��nxn{lUV|Wah{Smijh �$»E&q» �
ie]m� ��iev{Wa]mbjh\fgbe`c`_^c]UW5ijv5»�h{SUW�] ��� &����
� �	��V�lmnph���W��I]UW�ij]ÇSqoq~sWgv{�¥~U`kij]mW
^c] 5 ��²4��Ã�ij`c`.h{SmWÂ��W�hxWgvxV�^c]mie];h�naijvxW�É�Wgvxbm»$��W|deWgh\hxSmiKhahxSU^knÄS4oq~sWgv{�¥~m`cie]UW|V�lmnpharIW
~mievxie`_`cWg`
h{bDij`c`°hxSUW�ÃÆbelUv|iK´�^kn�beÃ�f�bqbev���^c]miKhxW�n�^c] 5 ��»���SU^kf�S¹^kn�fg`_W5ijvx`_oD^cV�~sb;nxn{^_rU`cWe».hxSqlmn � fgie]U]Ubjh
rsW���lU]U`cW�nxn�hxSmij]½h{SUW�ÃÆbelUv\~sbe^c];h�n �A»K&q» �Âij]m���|iev{W�f�be`c`c^_]UW5ijv5²\³�]U`c^ �;W�h{SmW|Xe� f�ien{We»Ih{SUW5npW
V
iKhxv{^kf�W5n\iev{W�]Ubeh  ?ie]m��W�v{V|be]I��W
ij]m�½h{Sqlmn\hxSUWÂij`cdeW�rUvxie^cf���Wgd;v{W�W�beÃ°hxSUW|h{W5nzh�nÄ^cnÄv�ij^knpW5�7rqo
h{SmWa~IW�vphxlUv{rIiKh{^cbe]�h{b�hxSUW���Wgd;v{W�W�beÃOhxSUW �#��� C�� ���(��� �whxW�nph�²
� � "	�)� � ���
��"	�)*�� � ��!#"�$%!�&���"�* + (�� /�� + ����(�'%/+��� "	�%��'%��
 �2()��!���"���,��	�#��� +	�������������	��� 
 � � � � � � � ��� � *+(
�*�)*0,	� ( + "6� /+/�� + *+( "�� ��!�� , + /+/+*0(%�-��! � ) *+(),�� "	�%� � + � �.!�� +	� � ��!�� ,	� + �#�2(�/ ��!	
 � �2( + $"
�� + (�"	�)� ()�<�
� ��!#"�$ !�&���"�* + (�"���!�!"��� "	�)� � ! + +	� +��$# �)� + !���!&% ��� (�' /+���+� /+/ &%$%"�"	�%� , +	' �%/ ��(���! ,����#�����
( � *+( "#! + '%$�,.�)�#��*B�.!�� /+*B��,." + !�� *+(-,.*B� '%*�! �2(.�#* + (.� , + !#!����#� + ()'%*+(�
 " + "	�%� , + /+$.! (/� +	� � + ! � '%��"���! '
! *+(���( "���� ( � ' �2( + "�� "	�%�0*B�2,." + !�� 
 � � � � � � � � � � � 
 ��� � � � � � � � � � ��� � � + ! 
 � 
� � � 
� � � 
� � � 
� �1� 
� � & �32 	 �42 �+ !52 � / � !����#� ��,."�*�*B�2/ �
� ( � � /�� + '%��( + "��02 � / 
 2 	 / 
 2.6 / & �7298 / �

èÆ÷�ç$è©ò



�� �¡£¢¥¤�¡�¦£§©¨qªÂ¢9«q ��I¡{¬4¦£­c �® ¬K¡a¢9«q �¯°¬K¡£­c± �K�

# �)� , +	' �)/ � (���!�* " � +	� "	�%� ,9*B� � + *+( "�� ,<� ( & � *+( "���!��%!��."���'1�	��"	�)� � � ,�" "	����"�"	�)� ' * ! ��(.�#* + ( +	�
"	�)�-*B��,�" + ! �#��� ,�� � 	 �������	� 
 2 	 � 2 � � 2 	 � 2 6 � *���"	�%!��2�	��
 ���#$/! ��"	����"�"	�)� '%*�! �2(.�#* + ( +�� � 
 �
�����	� 
 2 	

� 2 � � 2 	 � 2 6 � 2 8 / � *��
� + $ ! �

# �)��(�"	�%� (%�
� ";"���!�!"� *0(�"	�)� '%� *B�2/ + �/! �2( " +�� � ��� � � + / � ( + ! * � / *+( � 
 *�*B� + "	�)��!5*B��,." + !�� *+(-,.*B�
'%*�! �2(/�#* + ( � # �%� , + �
� ,�*+�2( " +�� � 	�� *��

�

	
	
	
	
	
	
	
	
	

� ��	 � 6 � 
��
 � 
	 
 � 
6 ������	
� ��	 � 6 � 
�'
 � 
	�
 � 
6 � ��� 	
� � 	 � 6 � 
� 
 � 
	 
 � 
6 � � � 	
�
� 	 � 6 � 
� 
 � 
	 
 � 
6 � � � 	
� � 	 � 6 � 
��
 � 
	�
 � 
6 � � � 	

	
	
	
	
	
	
	
	
	

� � "	�)*���"���!�! *�� ��� $�� /E" +�� ��! + �)"	�)��( � � ' ��'%$),�� "	����(32 � 	�� � 
 � ) *�! *0/ ��!�/ �
�), + �
� ,�*+�2( " +�� � 	�	 � *+�2/0'/�
"	����( 2 	 / � � 
��

+ ( "�*+( $)*+(�
�"	�)��'%� *B�2/ + �/! �2( " � �2* "	�)�.!B� � ,�()'8� ( + ( '�� ��! + '%�."���!�! *+(�� ( " � + ! � �
, + (�,�/+$�' � "	��� ( 2 � / � 2 	 / � 2.6 / � 2 � 	 � 2 	 6 � 2 � 6 � � 
 � ( � �	���#$/! �
� � * "	� + $%" / + ��� +�� 
 �2()��!���/+*+" �
� "	����"
� 
 �������	� 
 2 	

� 2 � � 2 	 � 2 � / � �
� + � "	�)�;()�
� "�"���!�! *+(�"	�%� '%� *B�2/ + �/! �2( " +	� � *�� "	�)� , + ��� ,�*+�2( " +	� � 	�� *��

�

	
	
	
	
	
	
	
	
	

� � 	 � 6 � 
� 
 � 
	 
 � 
6 � � 
 � 
� 
 � 
	 
 � 
6 �
� ��	 � 6 � 
�'
 � 
	�
 � 
6 � � 
 � 
�'
 � 
	�
 � 
6 �
� � 	 � 6 � 
� 
 � 
	 
 � 
6 � � 
 � 
� 
 � 
	 
 � 
6 �
�
� 	 � 6 � 
� 
 � 
	 
 � 
6 � � 
�� 
� 
 � 
	 
 � 
6 �
� � 	 � 6 � 
�'
 � 
	 
 � 
6 � � 
 � 
�'
 � 
	 
 � 
6 �

	
	
	
	
	
	
	
	
	

�

# �)*�� '%�."���!�! *+(�� ( " *�� � ��! + � * � ��(�' + ()/ � * � 2 � 8 / � � 
 � � $ " � 2 � 8 / � 2 � 2 
 2 � 	 / 
 2 � 6 / � ()'�#*+(�,�� 2 	 / � 2.6 / � � 
 �������	� 
 2 	
� 2 � � 2 	 � 2 � / � � � ,���(�!��<��!�* "��02 	 / � ()' 2.6 / �	�+� /+*+()�-��! , + ! &)*+(���"�* + (+	� 2 	

� 2 � � 2 	 � 2 � / ��(�'�"	� $.� !��
��!�*+"�� 2 � 	 / � ()' 2 � 6 / �	� � /+*+()�-��! , + ! &)*+(���"�* + ( +�� 2 � � 2 � / � 2 � 	 � 2 	 / �� � � ��, + ( "�*+( $)� "	�)*�� !��<��!�* "�*+(�
 ��,��%��! �
�5� �7,)(�' "	����" 2 � 8 / � �����	� 
 2 	
� 2 � � 2 	 � 2 � / � 2 � 2 � � �

� "	�)�
'%�."���!�! *+(�� ( " *�� � ��! + � "	�)�2( � �B����* � � 
 � �����	� 
 2 	 � 2 � � 2 � / � 2 � 2 � � � ()' "	�)� ()�
� " , + �
� ,�*+�2( " *+( �
,���( & �;!��<��!�* "#"��2( ���+�"!%��(�' ��!�! + ()'%� ' ��"���!�! *+(���( "

	
	
	
	
	
	
	
	
	

� � � � 
� � �� � ��
� � � � 
� � �� � ��
� � � � 
� � �� � ��
��� � � 
� � �� � ��
� � � � 
� � �� � ��

	
	
	
	
	
	
	
	
	

�*�)*0,	� *�� � �.! + * � " � + � + *+( "�� ��� *B� "	�)� �	��! �$# , + + !�' *0(���"��
� � + ( "�*+( $)*+("
 "	�)���%! + ,.������� � �*
 �."%! � ()'%��! '
! + ()'%� ' ��"���!�! *+(���( "�� � * "	� !����#� ��,�" " + + "	�%��! , + + !�'%*+(���"������"� ()' , + (),�/+$�' � "	����"
"	�)� �)/ ��()�-, + ( "���*0(%*+(�

"	�)�;� + *+( "�� � � + $%/ ' *+(�,�/+$�' � /+*0(%��� ����!�� /+/+�2/ " + "	�%�;"	�%!���� �&� ��� �*�)*0,	��*�� *�! � + ���#*0&%/+�
�
)�+ /�* *+("
 ' ��
 ��()��!�� ,�*+��� *+( "	����" ! � (%()��! ()�2�2'/� "	�%� $.�#� +	� �%!���' * ,<��"���� +�� ' ��
 !���� $%� " +�' � / "	� + $�
 � "	�)�
+ !�* 
 *0(�� / �%!���' * ,<��"�� *�� +	� '%�<
 !��2�)(
�

R�SU^kn�~Uvxb�f�W5n{n�fgie]�rsW�f�b;]4h{^c]4lmW���h{b|h{SmW�f�be`c`c^_]UW5ijv�fgi;npW5n�^ÈÃ.��WÄfgbe]mn{^k��Wgv�h{SmWa~IW�vphxlUv{rIiKh{^cbe]

� 
 � ��� � 
 V � �U
 V�� �"� � �����<� �8
 V��!� # 
 V D � ��� � ���!��� #�
 V�
!� �A
 V D!D ��� � ��� 
 V�� � ��� �� 
 � �� 
 � � # ���!�

çOç�ú76�8985ë�:



�#& ������­©­Ý§2 ����	�
����  �5§©­©­_ �¡���
������I¨G¬� ��K§©¨��

3�4 ËqÏ � Ë 
�� 7  �¢�9 ¦x  ���g �¢w¬��w��¬j§©¨m¢ ��§©¨�� � ���E:� z�I­ � Qg§©¨4ª| �� Q�«U���<9�¯w§©¢2«8� 
 � � ��±e �=?¨s �±+�;¦x¬ �K  �
¡x �®
¬ �K  �1�j­©­�Q�¬�� ���m«� �¡£§/Q��j­�� �¶¢9¤·�s­_  ��� Q�¬��k�s­ �K¨ �K¡��B�¶¢9¤·�s­_ �� � �j¨s±?Qx¬j­©­Ý§©¨s ��j¡�¢9¡£§ �s­_ �����������	� ÑAÒ5á�Ûj×{ÖGápØ�×�õ � ×£ú|Ü¥Ò5á�ú·á¶Ö=ÛjápØÆÜ9à·Ø9ã·ÚxÜ¥ÓÕ×£úÂÜ¥ázØ2ö Ö$Ú�Ô�þ¥Ò·×£Ô¥ázú
Ô¥×�Ú�Ô�ú·×�Ü�Ü9×�Ú�
;ázþ¶Ü�Ü9Ò·á�Ø9ázÔ9à·Þ Ü¥Ô�×�õ
Ñ$Ò·áz×£Ø9ázö��·ôGÑAÒgà·Ôpù·ÖÅáwú·ázázâaþz×£ú·Ô¥ÓÕâ·ázØA×£ú·Þ ß�Ü¥Ò5á�þz×£ÞÕÞÕÓÕú·ápÚ�ØAþ{Ú�Ô9á£ô�
�á?ÓÕú·â·ÓÕþpÚxÜ¥á?Ü9Ò·á?â·ÓÕØ9ázþ¶Ü9ÓÕ×£ú\õc×£Ø$Ü9Ò·á?Û·Ø9×g×�õI×�õ
Ü9Ò·áw×£Ø9ÓÕázú�Ü�ÚxÜ9ÓÕ×£úÄÜ9ápÔ2Ü{ù������������ � ���������2� �2� ô

� � â·á¶Ü����� � 6 ��� 6 ��� 6 � � 6��
 !!!
"

�
�
� ����� � � � � � �
�$#��	� � # � �>� � ��� � �
� 
 �	� � 
 � ��� � 
�
� � ������� � � 	�� ���%#��	� � # � �>� � ��� 	�� �
� 
���� � 
�� ��� � 
��� ��� � � � � � 	�	 �
�$# ��� � # � � �'&���� � �
�$#�
��	� � # � 
��>� �� � � 	�	 ��� 
 �	� � 
 � ���%�'&�� � � ��� 
 #��	� � 
 # � �>� � 
��� � � �
� � ��� � � � ��� � �

(�)))
*

� + ,.-�/102- @ / 
 0 ? ,.-435/1- @ 3 @7676 0 �98 ,:- / /1- @ / / 	 69; ,.- @ /<0 2 / 
 0 �98 ,.-435/1- @ 3 @7676 0 ? ,.- / /<- @ / / 	 6>=
? � � � ��� � � � � � � ���

	
	
	
	
	
	

��� 6 � 
6 � �6
��� 6 � 
6 � �6��� 6 � 
6 � �6
��� 6 � 
6 � �6

	
	
	
	
	
	

� 	 � � � � � ��� 
 � � � 
 � ���>��� � � � � � � ���
	
	
	
	
	
	

��� 6 � 
6 � �6
��� 6 � 
6 � �6��� 6 � 
6 � �6
��� 6 � 
6 � �6

	
	
	
	
	
	

��� ��� �

ÖAÒ·ÓÕþ�Ò�ÓÕÔ�Ú�@sÚ�ú·â·ázØ2ö�×£ú·â·á°â·á¶Ü¥ázØ2ö�ÓÕúKÚ�ú�Ü{ô$ç$ázö�Ú�ÓÕú·ÓÕú·ý�þpÚ�Ô9ápÔ?ï_á�ô ý·ôÕù � � �BA5ù � � �	� � � � � �CA�óAÚ�Ø2á?Ø9ázÔ9×£Þ ��ápâ
ã�ß�ÞÕ×g×£ÙgÓÕú·ý�ÚxÜ$Ü¥Ò5á.õc×£ÞÕÞÕ×pÖOÓÕú5ý�Ü9ápØ2ö�Ô{ô

��)5D E�1E1�24/ LW-0F -0/T7�@S>*� � -FL?F -0/T7�@
� W�V
i·o&^_`c`_lInzhxvxijh{WahxSUW�~sb;nxnp^crU^c`_^_hzo�beÃ°npW�`_W5f£hx^_]Ud���SU^cf�S7�UWgdeW�]UWgv�iefg^_W5n�h{bÂvxW�n{be`c�eWab;]+h{SUW�~UvxberU`cWgV
beÃwh{SUW|ijvxv�ij]Ud;WgV|Wg]4h�bjÃ?`c^c]UW�n{Wgd;V�W�]4hxn�² ��]Dijvxvxie]UdeW�V|Wg]4h�bjÃ?`c^_]mW�n{Wgd;V�W�]4hxn�f�ij]7~mv{W5npW�];hÄnpW��eW�vxie`
�q^c]m�Un�beÃ.��W�deW�]UWgv�iefg^_W5n#"
�e²�Wg]m�&~sbe^c]4hxn�b;v�^c]4h{W�vxn{W�f�h{^cbe]&~Ib;^_]4hxn���^_h{SÇnxijV|W��A»
X�²�V|bevxW�hxSmij]&hz��b�n{Wgd;V|Wg]4hxn�fgv{b4n{n{^_]md�ijh�hxSUW�nxijV|WÄ^_]4h{W�vxn{W�f�h{^cbe]&~Ib;^_]4h5»
�U²�bK�eW�v{`kij~U~m^_]Ud�npW�deV|Wg]4h�n�be]�h{SUW�nxijV|WÄ`_^c]UW;»
5 ²�V|bevxW�hxSmij]+b;]UWanpW�deV|Wg]4h�Wg]m�U^_]Ud
ijh�h{SUW�nxijV|WÄWg]m��~sbe^c];h5»

� WaV
i·oÂrsWa^_]4h{W�v{W5nzhxW���^_]&vxWgV|bK�q^_]Ud|n{beV|W �4^c]m�Un�bjÃ��UWgdeW�]UWgv�iefg^_W5n�ij]m��]Ubjh�hxSUWabjhxSUWgv�n�²
�,n{V
ij`c`?v{behxijh{^cbe]½b;v�n��;Wg�¼��^_`c`?vxW�n{be`c�eW�b;]U`co7h{SmW|�mvxnph!�q^_]m�DbeÃ���W�deW�]UWgv�iefg^_W5ng²|u�Wgv{h{lUvxrmiKhx^_b;]

��^_h{S=i½t4lmie�Uvxijh{^kf|h{W�v{V "2n{^cV�^c`kijv�hxb½b;]UWÂlmn{W��ºÃÆb;v�¸?lmf�`c^c�UW�ij]=��W�`cielU]mi·o�$a��^c`_`�vxW�n{be`c�eW|h{SmWÂ�mv�nzh
hxSUvxWgW �q^_]m�mn�bjÃ��UWgdeW�]UWgv�iefg^_W5ng»q��SU^c`cWÄi�~sWgv{h{lUvxrmijh{^cbe]ÂhxSmiKh�lInpW5n�be]UWÄWg]I�q�¥~sbe^c]4h�bjÃAhxSUWanpW�deV|Wg]4h�h{b
~sWgv{h{lmv{r�h{SUWabeh{SUW�v���^_`c`$vxW�n{be`c�eWÄij`c`$��Wgd;Wg]UW�vxi;f�^cW�n�²

F G ������*�%���	����

� W�Smi·�eW�npSUbK��]7h{SmijhÄ~mv{b;rU`_W�V���n{~IW5f�^_�If�nxf�SUW�V�W5n�ÃÆb;vÄv{W5npb;`_�q^c]Ud���W�deWg]mWgv�ief�^cW�n�fgie]½rsW���W��eW�`_b;~IW5�
rqoÂi|f�b;V�rU^c]mijh{^cbe]ÂbeÃA�U �¡£¢¥¤�¡�¦£§©¨qª
¢9«q ��I¡{¬4¦£­_ g® ie]m�Â�U g¡£¢9¤�¡�¦�§©¨4ªÂ¢2«� a¯°¬K¡£­c±K²	�¶]&rIbeh{S�h{W5f�SU]U^kt;lmW�n�»qi

èÆ÷�ç$è©ò



�� �¡£¢¥¤�¡�¦£§©¨qªÂ¢9«q ��I¡{¬4¦£­c �® ¬K¡a¢9«q �¯°¬K¡£­c± �5�

~Iijv�ijV|W�hxWgv VÄ^cn\^c];hxv{b���lIf�W��"ij]m�½��SUWg] VÄdebqW5n�hxb�É�Wgvxbm»Gh{SmW�`c^_V|^_h�fgien{W�^cn\belmv\b;v{^cde^c]mie`A~UvxberU`cWgV+²
R�SmW��U g¡£¢9¤�¡�¦�§©¨4ª¿¢2«� |�I¡x¬;¦�­_ �®)ij~U~mv{b4ief�Sµhxvxie]mnzÃÆb;v{V
n�h{SmW7��W��m]m^Èhx^_b;]øbeÃ�hxSUWÇ~UvxberU`cWgV ��Sm^_`cW+h{SUW
�U g¡£¢9¤�¡�¦�§©¨4ªÂ¢2«� �¯°¬j¡£­_±aij~m~Uv{b4ief�S�^_]4h{vxb���lmfgW�n�i�de`cbermie`sh{v�ij]mnpÃÆbevxV
iKh{^cbe]�bjÃ�h{SUWÄ��bevx`c��bjÃ.�UiKh�iU²

�¶]Â`cbK�¾��^cV�W�]mn{^_b;]mij`sf�beV|~UlUhxiKhx^_b;]mij`mdeWgb;V|W�h{vxoe»eh{SUW5npW�h{W�f�Sm]U^ct4lUW5n�iev{W�n{^cV�~m`_W�h{b�fgbe]mfgWg^c�eW�ij]I�
hxb+^_V|~U`cWgV|Wg]4h5²|R�SmWgo½ie`cn{b�~mv{bK�q^k��W�i&��i·o+h{b+vxW�n{be`c�eW|��Wgd;Wg]UW�vxi;f�^cW�n���^ÈhxSUbel�h�i&]qlUV�rIW�v{^c]Ud&bjÃ�i
�miKhxim²

R�SUWaV
ie^_]+ie���Kie];h�ijd;W�n�bjÃ�h{SUW5npW\hxW�f�SU]U^kt4lUW�n�iev{W

� h{b
SUW�`_~&hxb|fgbe]mfgWg^c�eWÄi|~IW�vphxlUvxrmiKhx^_b;]�ÃÆb;v�i�~Iijv{h{^kf�lU`kijv�~UlUvx~sb;n{W�n
� h{b
oq^cWg`k��ie]&WgÁÂf�^cWg]4h�^_V|~U`cWgV|Wg]4h�iKh{^cbe]
� h{b
d;^_�;W\f�ij]Ub;]U^cf�ij`Åb;l�h{~UlUh "Æ^c]m��Wg~sWg]I��Wg]4h�ÃÆvxbeV i�]qlUV�rIW�v{^c]Ud|bjÃOh{SUWa~sbe^c]4hxn�$
� h{b½ie`_`cbK� d;Wgb;V�Wgh{vx^cf|fgbe]4h{vxbe`wbeÃ�hxSmiKh�bel�hx~Ul�h "ÆÃÆbev�Wg´�ieV|~U`_W;»AvxWg~U`kiefg^_]md+fgbe]q�eWg´½SqlU`c`°rqo"ie]
$$�¶n{Smij~sW $ 
 � ��^c`_`sde^c�eW5n°ie`_`Ih{SUW�~Ib;^_]4h�n°b;]
h{SUW\rsbelU]m�mijvxo�beÃÅh{SUWÄf�b;]4�;W�´�S4lm`_`Gbev�be]U`co�h{SUW
�eW�vphx^cfgW�n���W�~IW�]m��^c]Ud
bjÃOh{SUW�n{^_d;]�beÃ $ $£²

.mbevwhxSUW���Wg`kijlU]mi·o�h{vx^cie]Udelm`cijh{^cbe]$»j��W�n{SUbK�¹hxSmiKh�belUv.hxW�f�SU]U^kt4lUW�n°~UvxbK�4^k��W5n.W�ÁÂf�^cWg]4h ��������� �"!�#
ie]m� ���BA &'C #"��#�h{W�nphxn�ÃÆbev�~Ib;`_oqdeb;]mij`ÅV|Wgh{vx^cf�n�ij]I�Å»I^c]+h{SmW�¸wlmfg`_^k��W5ij]7fgi;npW;»UÃÆb;v�iÂfg^_v�f�`cWabev\np~USmWgvxW
��^_h{S¹�m]U^_h{W+v�ie��^clmn�² -�oµWgÁ
fg^_W�]4h�»?��W�V|W�ie]¿hxSmiKh|^_]Àfgi;npW�bjÃ��UWgdeW�]UWgv�iefgo½hxSUW+ie�U��^_h{^cbe]Iij`�f�b;V��
~ml�hxijh{^cbe]mna^kn�n{V
ij`c`?ij]m�º��bqW�n�]Ubjh�^c]mf�vxW�i;npW�h{SmWÂ~UvxW�f�^kn{^_b;]"vxW�t4lU^cv{W5�7hxbÇV
i �eW�hxSUWÂf�b;V�~ml�hxijh{^cbe]$²
R�SmW���Wgd;Wg]UW�vxi;f�^cW�n�ÃÆb;v�bevx^cWg]4h{^c]UdÂi|hxv{^kij]Ud;`_W;»mb;v�h{SmW ���/� ��� �"!"#�hxW�nph�b;]+ÃÆbelUv\f�be`c`c^_]UW5ijv�~sbe^c]4hxn�ijvxW
ie`cn{b
vxW�n{be`c�eW��&WgÁ
fg^_W�]4h{`coe²�R�SUW�~IW�vphxlUvxrmiKhx^_b;]7n{f�SUW�V|W�ij`c`_bK��n�h{SUW�v{W5npb;`_l�hx^_b;]ÇbjÃ?ij`c`.��Wgd;Wg]UW�vxi;f�^cW�n�»
^c]mfg`_lm�U^_]Ud½h{SUb4npW�]Ubjh�lmn{W��µrqoºV|b;nph�ij`cdeb;v{^_h{SmV|n�h{Smijh�fgbe]mnph{vxlmf£h|��W�`cielU]mi·o"h{vx^cie]Udelm`cijh{^cbe]$² .Ubev
vxW�n{be`c�q^_]md½npW5f�b;]m�µbev���W�v���W�deW�]UWgv�iefg^_W5n�^c]ø�;��»�h{SmW&iev{^_h{SUV|Wgh{^kf���W�devxWgW�bjÃ�i;�U��^_h{^cbe]mie`°hxW�nphxn|��bqW�n
^c]mfgv{W5ien{We²

�����K�������������

� ��� �������
	�� � � � � / + !�* ��()* � � � � ��/ ,.* ' *+�2( + ��
0� � � 
>�
�>� ()' � � � *+�2( + * * ���;(5� + !#"�*+("
-"#!�* � ("
 /+��� *0(�� � ��/ ��$)(��-�
"������#�2/+/ ��"�* + ( ����� ������������� �"!$#	�&%�' ()(�(+* (�%�(
� �+�)��� �

� � ! � ��,-	 . � � � � ! ����'���/+�
� ����� � 
 �%!�� ,."�*0,�� / � / 
 + !�* "	�.! � + ! , + ! �)$ "�*+(�
 "	�)� � �2/ ��$)(���� "#!�* ��(�
 $%/ ��"�* + ( � + !
, + (�*B��� '%*���"���(�,�� � $%(�,."�* + (/��� � (0/1�2�+!4365478�9�;:9<>="?�@2��<A?CB���D���7
3FEG�H7
!
�2I
�JI���� �����8�K�����L7�� ���>
 ���
� ( � * � %)M�� �+�)��, �

� � ) � % 	 N � � � � *+/0/+�2(), + $ !#" � ()' ( � � � ) ! * "	� � 
 �#*�! �)/+� ! ��"	� + ' � + ! !���� + / * *+(�
 '%��
 �2()�.!�� ,�*+��� *+(
� �2/ � $%(���� "#!�* ��(�
 $)/ ��"�* + ( � � (O/1�2�+!436P�Q����0@�RS�JI8��RF#)�J3T:��)�K�U�+V43W��X��"���Y#��"#�Z9#�R[�[39/1�2�$���\#��]3��9* + / '
$.! �_^4^ +�� Z6I2!`�KX��2IGaG�)�JI87Y:����bD&XC�J36?F!
�"3 � ��� 
 �;^4^ ) �%!�*+(�
 ��! ' ! �.!�/ �>
/� �+��� %��

� � ) � ' 	 N ��!$c $.� � �2(%( � � ()' � �%!�*���"�* � ( )�+ �)/+��! ��d�(�, + ' *0("
 � "#!�* ��(�
 $%/ ��"�* + ( �	� � � ��!�! $ "���"�* + ( +�� *+"��
� + *+( " �#��" � � (e:�#�RF#�f-�"#�Rg:���R`h+I8�$I8RS!�I0��Rg:��-�bDSX��"#)�K�"�-RF#)�ji�I2���]I
�K��B������>
 ����% � *[k
%�� 
 $�
 $.��"
�+��� ' �

� d � � ( 	 � �-d+! * !�* �3� (�';l/� � � (%( �
� 
 
 �2(%��!�� /:� �%�%! + � ,	� " + !���! + * *0("
;' ��
 ��()��!�� ,�*+�����m?�@2��<on�3p:����bD&XC�J3��
(-k�' % ( , *�%)%-k/� �+��� (
�

� d � ) � ' 	 � �Sq �Sd$! * !�*����&l/� � � � � ()( �
�"� ()' . � ) �2*0'%�2/ �1d � ,.*0��( "-� ��!#"�$ !�&���"�* + (.� � + ! ��� ()'%/+*+(�
 
 � + ! ��"#!�*0,
'%��
 �2()�.!�� ,�*+�����r��� �������������L��!�#�� �`�Cs\� *�()t8' ( �`� *�(-k[(
� ) �2�%"�� ! & ��! �`�)� ' �

çOç�ú76�8985ë�:



Xe� ������­©­Ý§2 ����	�
����  �5§©­©­_ �¡���
������I¨G¬� ��K§©¨��

� d N �),4	 � �Wd
'%�2/��#& !�$)()(%��! ��(�'Od � � � N�� ,$cB�
� ) *�! $)/ ��"�* + ( +�� �#*�! �)/+*0,�* " �m'(� "��2,��%()* � $)� " + , + � � � * "	�
'%��
 �2()�.!���"�� ,����#��� *+( 
 � + ! �."#!�* , ��/ 
 + !�* "	�/!"���r�;:9<��C�\#�R&7
3TiT�2#�DC�&3 � � ' %)%+* �+, k/� �`�)�), �

� � /+�+M �-	 . � � /+�2*+( �G:��-RF!
�$I
�JI�#-RFf ���
7��K�2#�!`�
	C���\��RF��� EG��#+���2#�� 7��.* + /+$.! �bk ,), +�� Z6I2!`�KX��$IGaG�)�JI87Y:����L=
DSX��J3 ?S!
�J3 ) �%!�*+(�
 ��! ' ! �.!�/ �>
/� �+� M � �

� � N N � % 	 . � � /+�2*+( � � � N ���%/ � + !�( � � ()' ) � N �2*��#��! � . � ()' + ! * � �2' *+(�,.!�� ! �2( "�� /%, + (/��"#!�$�,."�* + ( +	� � &/��"#!�� ,."
! + ! + ( + * '%* � 
�!��	!"���_:����bD&XC�J3Ti�I2���Y3��W�CI$�-�8B��1D�DF� 3 �/% s %)t8' � ( ' * � M�k/� �`�)� %��

� � ) � ( 	 � � � * !$c ����"#!�*0,$c � ()' l�� ) ( + �<� *+(&c � # �2( "���"�*�*B� �%!�$%()� ' � ()' ' �#�-��!�,�� � + !-, + ! �)$%"�*+("
 , � ��' ' � + *+( "��
� * "	� � �%�)/+*0,���"�* + (/�-" + 
 � + ! ��"#!�*0, , + ! �%$%"���"�* + ( �
�WX�RFf)#��]3W@�R+h
���8�Y3 �&()([' % (	%+*�% ' , � �+��� (
�

� N ) M)M 	 � � N � N + $)( "(� (�' 
�� ) � � / � �2/0'��T
;/ + &�� /+/ � ' ��� $)* � ("
 $)/ ��! "#!�* � ("
 $%/ ��"�* + (.� +	� , +	' ,�* !�,�$)/ ��!;� + *0( "��
*+(�� 
���������� � "�*�! �
� � ( /T�\�+!43��&��� ��RCR&X&36�;:9< ?&B-�bD��-7`3j:����bDSX��J3ri�I2���]3 �E��� 
 ��� � k�%4* � (�(��
�+� M)M��

� ) �2* � k 	 . � ) �2*0' �2/ � # �%� (���"�$ !�����(�' ! �-��()*+(�
 +�� � ��!#"�$%!�&���"�* + (/� *+( 
 � + ! ��"#!�*0, , + ! �%$%"�*+(�
�� � (>/1�2�+!43
5�5����]?CB���D���7
3
�W�&I2���2I
�J3F�b7JDCI2!`�K7;:����bD&XC�J3F?F!
�J3���* + /0$/! � ' ' ( +	� Z6I2!`�KX��$I�aG�)�JI87_:����bDSX��J3F?F!
�J3 �
���>
 ��� %4* � ' � ) � !�*0("
 ��! ' !
��!�/ � 
�� �`�)� k��

� ) * � � ' 	 l/� ) ( + �<� *+(&c ��(�' N �+*���( � !���*B�2/0' � 
 + + ' + !�'%��!�� � + ! *0(),.!���! �2( "���/ s !��4t�, + (.��"#!�$�,�"�* + (.��� � (
/T�\�+!43 5������ ��RCR&X&3W�;:9< ?CB���D���7
3r:��-�bDSX��J3Ti�I2���]3 �%���>
 ���jk ,), *�k , (�� �+��� ' �

� � � � �),4	 � � � � � ��� � 
 
 � + ! ��"#!�*0, , + (.�#*���"��2(�,�� "	�%� + !���! � + ! �7� ��! & + /+*0, � ��!#"�$ !�&���"�* + ( ��,��%��! �
�>n�3
:����bD&XC�J36?&B-7��J3 ?S!
�J3 ��k , ' (+* � M�� �`�)�), �

èÆ÷�ç$è©ò



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

Unité de recherche INRIA Lorraine : Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - B.P. 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 - B.P. 105 - 78153 Le Chesnay Cedex (France)

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


���������� ��� ���

ISSN 0249-6399


