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Surface Propagation Multi-Value Data

ª�hjsf‹Ua`W %,!�õ…ô:‹U£j^`hjl]±„adhrv�õ*ƒpƒUa`i_cneoR�™šina€±„WbiwvUWbu`hre,õ�eg^dhj‚fW©•�W@sfhjif\pu

��� � ���"��������C���	 ��T���� "�)! � � � �@�����|�	� �)�|�b�|� !

/

i�›œWb‚nWbabq�ct\3ct£r¢_Èbhj\ps³^dRUW�V$it^dhjif\�WzÝf‹3c�^`hrin\ �

�

ˆ ��qt›œW*ebct\$užWbW�užifVkWSRUhyvUvŸWb\�vŸadcÓ›�•3cneo•Ÿu@¤§Z¯^�hru�Ý_‹Uhj^`W

if•w‚_hrin‹3u„^`Rpct^�^`RUW;už^dct^`hyu~^dhre�™šinaoe�Wbu©ct^�WbcfeoR²•Ein‹p\pvUctad¢ƒEinhr\_^

�

�

›�hr£j£#vŸW@ƒEW@\pv!if\²^`RUW;ƒpa`if•pct•Uhr£rh®^~¢

vUhruž^`adhj•p‹Ÿ^`hrin\pu$in™€^dRUW°vŸh® 5W@adW@\_^�^dW�¡w^`‹UadW:ƒUadit^`in^~¢wƒ3Wzu@¤µQSRUhruk™šifade@W°užWbW@V�u�^`i!•3W°ƒp£rcn‹pužhr•U£rWnq#užhr\pe�W

^dRUW$‚nWzeg^`ifa,it™S‚Ócn£j‹pWbu,hr\^dRUW�hrvUWbct£�ebcnu`Wk¬U^du,•EW�^`^`W@a�›�h®^dR•^dRUWk^`W@¡_^d‹UadW�ƒUa`in^`in^~¢_ƒEW$e�inadadWbu`ƒ3if\pvŸhr\Us

^di!h®^zq#•p‹Ÿ^�^`RUhyu$Rw¢wƒ3in^`RUWzužhyu$V�cÓ¢Æ\Uit^;•EW°ct£r›#cÓ¢Ÿuk‚�ct£rhrv¥¤ ª
hraou~^zq8^dRUW�^`W�¡w^d‹Ua`W>cn\pct£r¢Ÿužhyu$e@cn\·sfhj‚fW

u`hrVkhr£ycta8vŸhyuž^`adhj•U‹U^`hrin\puG™šifa|^~›#i�vŸh® 5W@adW@\_^|^dW�¡w^`‹UadW*ƒUadit^dit^~¢wƒEWbub¤
õ�vUvŸhj^`hrin\3ct£r£j¢fqnhj^8hruœÝ_‹Uh®^dW€vŸh .;e�‹U£j^�^`i

ebc�^dW@snifa`hrÈ@W�c/ƒUhj¡wWb£
•3cnu`Wbv°if\>h®^ou€£riŸe@cn£�vUct^dcpqEu`hj\3e�W�^dRUWkÍEËÓÊ/ËzÐUÑoÏEÑgÎ1Ì2�:it™|^dRUW�^dW�¡w^`‹pa`W�ƒUa`in^`in^~¢_ƒEWbu

hyu�‹pu`‹pcn£j£r¢�vŸW@¬p\UWzv:i�‚nW@a*u`V�ct£r£¥•U£riŸeo•/ina�adW@sfhjif\pub¤#òwWze�in\3v/^dRUW�ƒUadWbu`W@\3e�W,it™|\Uifhru`Wnqpe@in‹U£yv�snWb\UW@aoc�^dW

u`hrVkhr£ycta�ƒUadin•U£rW@V�ub¤CQSRUhru$hyu�\Uin^;ct£r£ji�›#Wbv·hj\µin‹pa;e@cnu`WnqSu`hj\pe@W°cnu�ct\µin•w‚whrin‹pu$adWbu`‹U£j^k^dRUW°V$iŸvŸW@£

›�hr£r£¥e�in\w‚fW@adsnW�^dikV�cn\_¢;vUh® 5W@adW@\_^*e�if\f^din‹UaouSct\pv/a`Wbsnhrin\puSe@inada`WzužƒEin\pvUhj\Us�^`i$\Uinhyu`W,cn\pv;\pit^S^`i$adWbct£

^dW�¡w^`‹pa`W,ƒUadit^dit^~¢wƒ3Wzu@¤

Q
ie�ifƒ3W/›�h®^dR!^`RUWzužW;ƒpa`if•U£jWbV�u@q�›œW�e@ct\Ú‹3užW/c°e@hjaoe�‹p£rcna�›�hj\3vŸi�›�ctƒUƒUadifcfeoR¥q§cfu�ƒUadinƒEifu`Wbv²hr\

� X����m¤GZ]\;u`‹peoR�c�e@cfužWfqfc©e�hraoe�‹U£ycta�›�hr\pvŸi�›�


$

�

�F-

in™��ƒUhj¡wWb£ru8hruœvŸW�¬3\UWbv�cna`if‹U\pvkWbcfeoRkƒEinhr\_^bq_›�RUhyeoR

e@inada`WzužƒEin\3vUu
^`RUW�^dRUW*\UWbhjsfRw•3ifa�užW@^8it™E^`RUhyu�ƒEinhr\_^b¤|QSRUW�W@ EWzeg^8in™3^dRUhru8hru|^`i�adW@ƒU£ycne@W#^`RUW*ƒpa`if•pct•Uhr£rh®^~¢

vUW@\pu`h®^~¢:‚�ct£r‹UWzu =




�

S

h

$




h

$

�

�)-�-

•w¢�^`RUW€}~inhr\_^³ƒUadin•pcn•Uhr£jhj^~¢��������

j �

!

r

=




�

S

h

$




h

$

�

�@-	-

q5›�RUhyeoRe@in‹U£yv>ct£yu`i

•EW°cnvŸifƒŸ^`WzvÆ™šifa�in‹Ua�ebcnu`Wn¤·õ³u�›#W�cna`W�snifhj\Us•^`i!W@¡wƒp£rcnhj\µ£rct^`Wbabq#c²Ý_‹Uhj^`W°u`hjsf\Uhj¬3e@cn\f^�vŸaocÓ›�•pcneo•

in™,^`RUW•VkW@^`RUiŸvUu;™šina�e�in\_^din‹Ua�ƒUadinƒ3ctsfct^`hrin\¥q#hyu�^`RpWW�¡Ue@Wbudužhr‚nW>cn\pvCužifV$W�^`hrV$Wbu$^dRUW‹p\_•EWbcnadcn•U£rW

e@inV$ƒU‹Ÿ^oc�^dhjif\pct£§e@ifuž^b¤*Q�ct•whr\Us;hr\f^di/cnebe�if‹U\_^*^`RUhyu�™Kcfeg^zqp^dinsnW@^`RUWba€›�hj^`R°^dRUW�ƒpa`if•U£jWbV�u*ct\pcn£j¢wÈbWbv:hr\

^dRUW„ƒUa`Wb‚whjif‹pu#ƒpctaoctsfadcnƒUR¥qn›#W³cfvŸinƒU^œ^dRUW,hrvŸWzc�in™
c
�

e@hjaoe�‹U£ycta �*›�hj\3vŸi�› •w¢�ƒUadinƒEifu`hj\Uskc�V�‹U£j^`hjlmsfa`hyv

cnƒUƒUadifcfeoR¥qf›�RphreoR°c�^S^dRUW�u`cnV$W³^dhjV$W�vŸWze�adWbcfužWzu8^dRUW©adWbÝ_‹Uhra`Wzv�e@inV$ƒU‹Ÿ^oc�^`hrin\3ct£«e�i_u~^z¤

QSRUW,V�cthr\�hrvŸWzc�hyu#^`i�u`in£r‚nW€^`RUW�±„WbiwvUWbu`hre„õ�eg^dhj‚fW„•�Wbsnhrin\�ƒUadin•U£rW@V�hr\�V�cn\_¢;vUh® 5W@adW@\_^*užƒ3cne�Wzu@q

›�RphreoRkctadW#u`‹U•pu`W�^ou
in™U^`RpW#ifa`hrsnhr\pcn£fif\UWn¤Gø�cneoRke�if\f^din‹Ua�ƒEinhr\f^�e@inada`WzužƒEin\pvpu«^`i©c„užW@^�in™3ƒUhj¡ŸW@£yu�hj\�^`RUW

!#" 9$!&%



$*âoé�'nâ�åoê*!©æ !�ëmê#"�â �³âmènêKé �på

�

étã��3â��fë�+Ÿã`â��5â¯ènä$â/�pë	��ëmêKé � ŒzŽ

ifa`hrsnhr\pcn£Gu`ƒpcfe�Wn¤;õ�Ý_‹Uhj^`W;u`inƒpRUhruž^`hye@ct^`Wzv•cnƒUƒUadifcneoR²e�if\pužhyuž^du,hr\!vUW�¬p\Uhr\Us>c:e�if\pu`hruž^`Wb\f^�ä +Ÿç ëmê �Kètãgê*'

e@in\_^`if‹Ua�ƒUa`ifƒpcts_c�^dhjif\©VkiŸvŸWb£Ÿ•w¢©‹pužhr\Us©e�if\_^`in‹padu
›�RUhyeoR�ctadWSe�in\3u~^dadcnhj\UWzv,^`i,•EWSƒUhjWze�Wb›�hru`W#e@in\puž^dcn\_^

i�‚fW@a/u`V�ct£r£jWba/ct\3v užV�cn£j£rW@a�ƒUh®¡ŸWb£³u`‹U•pu`W�^du �rŒ&#��¯¤¨QSRUW•in•Ÿ}~Wzeg^`hr‚nW>™š‹U\peg^dhjif\ ›�RUhyeoRChru�e�if\pu`hrvŸWba`Wzv

ct^�WzcneoRÚ£rW@‚nWb£œhyu�^`RUWb\Çct‹Ÿ^dinV�c�^dhrebct£r£j¢!vŸWba`hr‚nWzv²™ša`ifV ^dRUW/ifa`hrsnhr\pcn£�¬p\UWzu~^$u`ebct£rW;W@\pW@adsn¢•™š‹U\peg^dhjif\¥q

cfu�›#W@£r£³cnu�^`RUW•ƒpcta`^`hyct£€vUh® 5W@adW@\_^`hyct£³WbÝ_‹pct^`hrin\ ›�RUhyeoR vŸW�™šifa`V�u�^dRUW>hr\Uhj^`hyct£,e�in\_^din‹Uaz¤Mõ€£ru`ipq#™š‹U£r£

if•pu`W@ad‚Óct^`hrin\°u`ƒpcne@W©hru³‹pu`Wbv°c�^³WbcneoR>e@in\_^`if‹Ua*£rW@‚fW@£
cn\pv:^dRUW@adW�hyu*\Ui;\pWbe�Wzu`u`hj^~¢/™šifa³e�if\puž^`ad‹peg^dhj\Us;c

V�‹U£j^`hjlmadWbu`in£r‹Ÿ^`hrin\:ƒw¢wadcnV$hrv�it™G^dRUW�vUct^dc � D�ÁFE %��m¤

ö

ifa`adWbu`ƒ3if\pvŸhr\Usn£r¢�™šifa*^`RpW�£jWb‚nWb£��*q3›œW�in•Ÿ^octhr\:c

sfW@\UWbadcn£jhrÈ@Wzv;if•Ÿ}~Wbe�^`hr‚nW„™š‹U\pe�^`hrin\ !

�

$

�����

-A/0(

�

&

9

3

:

�

�

�

�

*

�

$

�����

3

$

=U3

-	- +

� �•

�

3

$

=>3

- +

�

=U3

U

�

�

&

9

3

:

�

� �

�

�

�

!

" #

* &

9

h

:

�

�

h

0

+




�

$H&)(�*@- +

� �

j

!

�

�

r

���

�

jlm	� q r

�����

�

=


��

�

�

�

h

$




h

$5�F( ��-�-	�

�

�

�

� $ &

'

�

&

�

*

�

�

Œ��

›�RpW@adW ���

�

3

hyu#^`RpW©•3if‹U\pvUcna`¢;in™
adW@sfhjif\ �

�

3

�1e�ifa`adWbu`ƒ3if\pvUuœ^`i$£rW@‚fW@£�� ��q 


�

$H&F(	*@-

^`RpW©›�hj\pvUi�›½hr\

™š‹p£j£§vpc�^dc$u`ƒpcne@W©e�inadadWbu`ƒ3if\pvŸhr\Us�^di$^`RUW©ƒEinhr\_^

$H&)(�*@-

it™�vpc�^dc$u`ƒpcne@W©c�^*£rW@‚nWb£��*qUcn\pv

*

�

$

�����

3

$

=U3

-�-A/ 0

�

�




�

$

���

�

3

$

=>3

-	-

�

�

�

� �

j m	� qsr

���

�

j

�

�

�

�

j




�

r r

*

47$?�.( �%-

�

�

�

�

QSRUWkV�‹p£®^dh®l¯a`Wzužif£j‹U^`hrin\•cnƒUƒUadifcfeoR>užif£j‚fWbu*if‹Ua,ƒUadin•U£rW@V�ub¤,õ#^©£ri�› a`Wzužif£j‹U^`hrin\>£rW@‚fW@£yu„c/•U£riweo•°in™

vpc�^dc�ƒEinhr\_^du©hyu,‹pu`Wbv•^`i:V$i�‚nWk^`RpW�•3if‹U\pvUcna`¢>ƒEinhr\_^dubq¥^dR_‹3u„^`RUW/eoR3ct\pe@W�^di°•3W�adW@ƒUadWbu`W@\_^oc�^`hr‚nWkhr\

^dW@adV�uœin™§^dRUW,^`W@¡_^d‹UadW³ƒUadit^dit^~¢wƒEW„cna`W,Ý_‹Uh®^dW,•UhjsfsnWbab¤8´³\;^dRUW©it^dRUW@aSRpcn\pv«qUct^#^dRUWbu`W,£ji�›½a`Wzužif£j‹Ÿ^dhjif\

£rW@‚fW@£yu#^`RUW�u`hrÈ@W©it™�^`RpW©›�hj\pvUi�›½hyu*Ý_‹Uh®^dW©•Uhrs;ct\pv�^`RpW©•3if‹U\pvUcna`¢;hyu�\Uin^*£jiŸebc�^`Wzv/ƒpa`Wze�hyužWb£j¢f¤�QSRUhru*hru

\pit^�c,ƒUadin•U£rW@V¨u`hr\pe�WSV$i�‚whj\Us„™šadinV ^dRUW�£ri�›ÇadWbu`in£r‹Ÿ^`hrin\�^`i,^`RpW�RUhjsfR�adWbu`in£r‹Ÿ^dhjif\�£rW@‚fW@£yu@q�^dRUWS›�hj\3vŸi�›

u`hrÈ@W*sfW�^duœužV�cn£j£rW@a#ct\pv;u`V�ct£r£jWbabq_ct\pv�^`RUW„u~^oc�^`hyuž^`hye@u|™šifade@Wbu8Vki�‚whr\Us,^`RpW³•Ein‹U\3vUctad¢�ƒEinhr\_^du#ctadW*V$inadW

cfe@e@‹Uadct^`Wf¤*õ�vUvŸhj^`hrin\pcn£j£r¢°c�^³£ri�› a`Wzužif£j‹U^`hrin\°£rW@‚nWb£1qE›#W�RpcÓ‚fW©in•Ÿ^octhr\UWbv>c/užWbsnV$W@\_^dct^`hrin\°›�RUWba`W�^`RUW

\pinhyužW,hr\ŸÜp‹UWb\pe�W,RpcfuS•3WbW@\:a`WbV$i�‚nWbv¥qwcn\pv:užhr\pe@W³^dRUhyu�a`Wzuž‹p£®^�hyuS‹pužWzv�^`i$hj\ph®^dhrcn£jhrÈ@W,^dRUW©inƒEW@aoc�^dhjif\�c�^

^dRUW©\UW@¡_^�£rW@‚fW@£¥›#W©vŸin\�� ^�RpcÓ‚nW„^dRUW©ƒUadin•U£rW@V�uSV$W@\_^`hrin\pWbv�ct•Ei�‚nWn¤

���
	 � � �|�)P�9����K��� b��� �)�V���.���	�|�

QSRpW;V$it^`hrin\ÚWzÝ_‹pc�^dhjif\ �

�

ˆ �©e�if‹U£rv!•EW;hrV$ƒU£jWbV$W@\_^`WzvÚ‹pu`hj\Us>cù§ctsfadcn\Usnhyct\²ctƒUƒpa`i_cneoR¥q
›�RUW@adW�›œW

ƒpa`iŸvŸ‹pe@W³WzÝ_‹pc�^dhjif\pu8in™§V$it^dhjif\;™šina#^dRUW³ƒEifu`hj^`hrin\/‚fWbe�^`ina ���

$

=

(

�

-

qŸct\3v�^`RpW@\�‹UƒEvpc�^`hr\Us�^`RUWzužW„ƒEifu`h®l

^dhjif\°‹pu`hj\Us;vUh® 5W@adW@\pe@W�ctƒpƒUa`iÓ¡ŸhrV�c�^`hrin\:udeoRUW@V$Wn¤

/

i�›#W@‚fW@azqŸ^`RpW@adW�ctadW�užWb‚nW@aoct£«ƒpa`if•U£jWbV�u�›�h®^dR°^`Rphru

cnƒUƒUadifcfeoR¥¤³QSRUW�V�cthr\ƒUadin•U£rW@V hyu€^dRpc�^„^`RpW�Wb‚nin£r‚whj\ps;V$iwvUW@£�hru„\Uin^„e@cnƒpct•p£jW�^`i�vUWbct£�›�hj^`R>^dinƒEitl

£rinsfhrebct£EeoRpct\UsfWbuœit™¥^dRUW„Vki�‚whr\Us�™šadin\_^z¤Gõ�vpvŸh®^dhjif\pct£r£r¢nq_^`RUhyu#V$W�^`Rpiwv�e@cn\U\Uin^œ•EW„Wzcnu`hj£r¢$W�¡w^`Wb\pvŸWzv�^`i

^dRUadW@W©vŸhrVkWb\pu`hjif\pu@¤

9:9<;>=,?A@B@DC



�

ˆ 0©ê��téÓå��«æ&�€æ,$���� ��� � ',� �(!�ìfê*'	��
 ����¥á�


QSRUhyu,e�if‹U£rv>•3W$cÓ‚nifhrvŸWzv°•w¢:hj\_^`adiŸvŸ‹pe@hj\Us/^`RUWk›#inad•�in™S´„užRpW@a³cn\pv•òŸW�^`Rphrcn\ �

�

� �¯¤©QSRUWke@W@\_^`aoct£

hyvŸWzc/hyu„^`i:adW@ƒUadWbu`W@\_^„^`RUW$V$i�‚whj\Us�™šadin\_^ ���

$

�

-

cfu€^dRUW�È@Wba`inlm£rW@‚fW@£�užW@^

[��

/ v�`

it™Sc;™š‹U\3eg^`hrin\

�

¤

QSRphru$adW@ƒUadWbu`W@\_^oc�^`hrin\·it™ ���

$

�

-

hyu$hrVkƒp£jhye�hj^bqSƒpcnadcnVkW@^`Wbažlm™ša`WbW�cn\pvÇhr\_^`adhj\3užhyet¤Cõ�vUvŸhj^`hrin\3ct£r£j¢fq8hj^;hru

^dinƒEin£rinsf¢flm™šadW@W*u`hj\pe@W€vŸhj EWba`Wb\_^8^`ifƒ3if£jifsnhrWbu8it™«^`RpW€È@Wba`i�£jWb‚nW@£jl]užW@^œvŸi�\Uin^œhrV$ƒU£j¢�vŸhj 5W@adW@\_^8^dinƒEin£rinsnhrWbu

in™

�

¤|Z¯^*Wzcnu`¢�^`i�u`RUi�›©qw^`Rpct^*h®™�^`RpW©Vki�‚whr\Us�™ša`if\f^�Wb‚nin£r‚nWzuScne@e@inaovŸhr\Us�^di

�

�

�

���

$

=

(

�

-./�� $

=

-

�

�

™šifa*cksnhr‚nW@\�™š‹U\pe�^`hrin\

�

qw^`RUWb\�^dRUW©W@V�•3WzvUvŸhr\Us$™š‹U\pe�^`hrin\

�

vŸW�™šifa`V�u�cnebe�ifadvŸhr\Us�^`i

�

�

�

�

$

=

(

�

-./�� $

=

-@+ �

�

$

=

(

�

- +

ªpina#^`Rphru#£rW@‚nWb£®l]u`W�^Sa`WbƒUa`WzužWb\_^dc�^dhjif\¥q_h®^�hyuœƒpa`i�‚fWbv$^dRpc�^S^`RpW„u`in£r‹Ÿ^`hrin\�hruShr\pvŸWbƒ3Wb\pvŸWb\f^�in™¥^`RUW,WbV�•EWbvwl

vUhj\Us;™š‹U\peg^dhjif\

�

qEcn\pv:hr\°in‹Ua€ebcnu`W©hru€hj\ph®^dhrcn£jhrÈ@Wzv°cnu€c�u`hrsn\UWzv°vŸhruž^dcn\pe�W�™š‹U\peg^dhjif\¥¤�óScnu`Wbv:in\ �žŒb• �

cn\pv:W@V�•3WzvUvŸhr\Us �

�

ˆ ��hr\

�

›œW�in•Ÿ^octhr\°^`Rpct^³V$hr\UhjV$hrÈ@hr\Us;^dRUWk±„WbiŸvŸWbu`hre�õ�eg^dhj‚fW�•�W@sfhjif\ªU‹p\peg^dhjif\

hyuSWbÝ_‹Uhr‚�ct£rW@\_^S^`i;u`WbcnadeoRUhr\Us$c$u~^dWbcnvU¢fl]už^dc�^dW„u`in£r‹Ÿ^dhjif\�in™
^dRUW,™šin£r£ji�›�hr\UskWbÝ_‹pct^`hrin\ !

�

�

�

�

/

�

�

(�6

*

�

U

�

*

K �

�

9

U

�

	

�

*+&

9

h

:

�

�

h

� � �

=




�

S

h

$




h

-

=




�

�

h

$




h

-

�

�

�

�

+ �

�

+

�

� �

�

›�RpW@adW©^`RUW ���

$

=

(

�

-

hru€a`WbƒUadWbu`W@\_^`Wzv:•_¢:c�£rW@‚fW@£jl¯u`W�^*in™

�

cn\pv:^dRUW�‚�ct£r‹UW�in™

�

hru€Wbuž^`hrV$ct^`Wzv°in\

�

q

� /����	�V$��

��


+ �

�

+ -

¤

� 

��������� �
� ��+���+,��	����Š �@�����G	o����(¶�

õ vŸhra`Wzeg^©hrVkƒp£jWbVkWb\_^dc�^dhjif\•cnƒUƒUadifcneoR°in™œWzÝf‹3c�^`hrin\ �

� �

�*hr\w‚nif£j‚fWbu€^`RUWka`W@lmWzu~^dhjV�ct^`hrin\>in™8^`RpWkeoRpcnažl

cfeg^dW@adhruž^`hye�hrV$cnsnW�it™€ct£r£œ^`RUW�£jWb‚nWb£#u`W�^kƒUh®¡ŸWb£ru��š\Uin^$u`hrVkƒp£j¢!^dRUW/ÈbW@adi£rW@‚nWb£œu`W�^�e�ifa`adWbu`ƒ3if\pvŸhr\Us:^`i

^dRUW�™ša`if\_^�hj^du`W@£j™ �g¤ QSRUhyu�™šadin\_^$W@‚fin£r‹Ÿ^`hrin\·VkW@^`RUiŸv·hru$e@inV$ƒU‹Ÿ^oc�^`hrin\3ct£r£j¢!‚nWba`¢!W@¡wƒEW@\3užhr‚nWfq8vŸ‹UW�^`i

V�cn\_¢$‹pu`W@£rWbuduœinƒEW@aoc�^`hrin\3u|^`R3c�^�ctadW€ƒEW@a`™šinadVkWzv;vŸ‹Uadhr\Us�^dRUW³™ša`if\f^#ƒUadinƒpcnsfc�^dhjif\ �šWzužƒEWbe@hrcn£j£r¢$hj\�ƒUh®¡wl

Wb£ru�›�RUhreoRÆcna`W$if‹Ÿ^�it™Shr\f^dW@adWbuž^ ��¤�Z]\ÚifadvŸWba,^`i>i�‚fW@aoe�ifVkW�^`Rphru�vŸadcÓ›�•3cneo•:^~›#i>vŸh® 5W@adW@\_^�V$W@^`RUiŸvUu

R3cÓ‚nW©•EW@W@\°ƒpa`ifƒ3i_užWzv !��Kh���^`RUW
�

-€cna`adi�›HóScn\pv �©VkW@^`RUiŸv:^dRpc�^³›œifa`•ŸuS›�hj^`Rc;u`V�ct£r£¥ƒEW@aoe�W@\_^octsnW©in™

ƒph®¡ŸW@£yu��š^`RUi_užW*›�RphreoR�ctadW*ctadin‹p\pv�^di©^`RpW*£rct^`Wzu~^�Wzu~^dhjV�c�^dhjif\�it™E^`RUW³e�in\_^din‹Ua � �

�

�¯q �šhrh���^dRUW
�

/

Wba`V$Wbu �

V$W@^`RUiŸv«qpc�™Kcfu~^€cnƒUƒUadifcneoR�už‹Uhj^dcn•U£rW,^`i�ck£rcna`sfW³‚�ctadhrW�^~¢;in™�ctƒpƒU£jhye@ct^`hrin\pu��

�

•��m¤

	"�	� � �A��������� �f�  � � �"���������

QSRpW©•nW@¢/hrvŸWzc$hru�^`i;vŸWzct£¥if\U£j¢/›�h®^dR°ƒUh®¡ŸWb£ru�›�RphreoR°ctadW©e�£rifu`W„^`i$^`RpW�£rct^`Wzu~^*Wzu~^dhjV�c�^dhjif\:it™�^`RUW©ÈbW@adi

£rW@‚fW@£jl¯u`W�^#e�in\_^din‹Uaœhj\;•Eit^dR�vŸhradWbeg^dhjif\pu �Khj\w›SctaovUu8cn\pv�if‹Ÿ^~›#cnadvpu ��¤
QSRUhyu8hyuœ•_\pi�›�\/cnu -€ctadadi�›µóSct\3v

õ€ƒUƒUadifcfeoR �

�

�¯q_cn\pv$ƒUadinƒEifu`WbuG^di�V$iŸvŸh®™š¢k^dRUW€£rW@‚fW@£jl¯u`W�^�V$W�^dRUiŸv;u`i©^`Rpct^8hj^œin\p£j¢$c� 5Wbe�^du|^dRUW€ƒEinhr\_^du

!#" 9$!&%



$*âoé�'nâ�åoê*!©æ !�ëmê#"�â �³âmènêKé �på

�

étã��3â��fë�+Ÿã`â��5â¯ènä$â/�pë	��ëmêKé �

�

Œ

e@£ji_užWk^di:^`RUW;e@‹Ua`adW@\_^©ƒUadinƒpcnsfct^`hr\Us�e@in\_^`if‹Uaz¤;QSRUhru,•3ct\pv²hyu�e�adWbct^`Wbv²vŸ¢w\pcnVkhye@cn£j£r¢>•pcfužWzv²in\²^`RUW

cfeg^d‹pct£EƒUadinƒpcnsfc�^dhj\ps�e�if\f^din‹Uazqw•w¢khr\pe@£j‹pvUhj\Us$ƒEinhr\_^duœ^`Rpct^#£rhrW³£rWbuduœ^`Rpcn\�u`inV$W³sfhj‚fW@\/vUhruž^dcn\pe�W,cÓ›#cÓ¢

™šadinV ^dRUW�cne�^`‹pcn£_e@in\_^`if‹Ua
ƒEinhr\_^du ����� � '©åoê ,zâ �g¤GQSRUWSƒUadin•U£rW@V hyu�^`Rpct^
^dRUW�e�in\_^din‹Ua�ƒ3i_užhj^`hrin\keoRpct\psnWbu

vU¢_\3ctV$hrebct£r£j¢ �¿™šadinV hj^`W@aoc�^dhjif\$^`i�h®^dW@aoc�^`hrin\ �gqwcnu�›#W@£r£3cfu|^dRUW³\3ctada`i�›·•pct\pv;ƒUh®¡ŸWb£rub¤|QSRUW*Wbuž^`hrV�c�^dhjif\

in™G^`RUW�e@in\_^`if‹Ua*ƒEifu`h®^dhjif\:™ša`ifV�hj^`Wbadct^`hrin\�^`i/h®^dW@aoc�^`hrin\°hr\pe@a`Wzcnu`Wbu�vŸ¢w\pcnVkhye@cn£j£r¢;^dRUW�e@ifuž^ �šhr\:^`Wba`V�u

in™Ge@inV$ƒU£rW�¡Ÿhj^~¢ ��qw^`Rw‹puS^dRUW�e�if\_^`in‹pa�ƒ3i_užhj^`hrin\�hru*a`W@lmWzu~^dhjV�c�^dWbv�in\U£r¢;hr\°e@cnu`WbuS›�RpW@adW³^dRUW�e@in\_^`if‹UaShru

‚fW@ad¢e�£rifu`W$^`i>^`RUW;•EinaovŸWbadu©in™œ^dRUW/•3ct\pv«¤:QSRUW/u`W@£rWbe�^`hrin\!it™S^dRUW;•pcn\pvÚužhrÈ@W;ct EWzeg^ou�u`hjsf\Uh®¬Ee@ct\_^d£j¢

^dRUW*W/.�ebcne@¢�it™5^dRUhru#ct£rsnifa`hj^`RpV�¤�õ u`hjsf\Uh®¬Ee@ct\_^œe@ifuž^�a`WzvŸ‹pe�^`hrin\�hyu8cneoRphjWb‚nWbv�^`Rpa`if‹UsnR$^dRUhruœctƒUƒpa`i_cneoR

�1e�ifVkƒ3ctadWbv�^di$^`RUW�e@£rcfu`u`hye€V$W�^dRUiŸv �gq3•U‹Ÿ^�^dRUW�e�i_u~^�adW@V�cthr\pu�e�if\pu`hrvŸWbadcn•U£rWn¤

	"�'� �J���˜� �)! �Cb� � �%�����g�

/

W@adV$Wbu$ct£rsnifa`hj^`RUV ›Scnu�inadhjsfhj\3ct£r£j¢!ƒUadinƒEifu`WbvÚhr\ �

�

•��mq#ct\pvÆ^`adhjWzu�^`i!e�inV�•Uhr\UWbu�^~›#i›#W@£r£®l¯•w\Ui�›�\

£rW@‚fW@£jl¯u`W�^�cn£jsfinadh®^dRUV�u@q¥^`RUW -³ctada`i�› óSct\pvÚcn\pv•^`RUW/ª3cnuž^kô°cnadeoRUhr\Us � Xt‡��¯¤°÷€WzužƒUhj^`W;^`RUW�™Kcfeg^�^dRpc�^

ª3cnuž^�ô°ctaoeoRUhr\Us/hyu©c�‚nW@ad¢:™Kcnuž^�ct£rsnifa`hj^`RUV:q«hj^�e@cn\U\Uit^,•EW�‹pužWzv>™šifa©in‹Ua©ebcnu`Wku`hj\3e�W$h®^�vUW@V�ct\pvpu„c

e@‹Uad‚nW©›�RUhyeoR>W@‚fin£r‚nWzu�‹pu`hj\Us�ct\>if\U£j¢�ƒEifu`h®^dhj‚fW�ina³\UW@s_c�^`hr‚nW�užƒEW@Wzv�™š‹U\peg^dhjif\•vŸ‹pa`hr\Us;hj^du³W@‚fin£r‹Ÿ^`hrin\¥¤

Z]\�in‹paSebcnu`W*^dRUhruShyuS\Uin^žl¯‚Ócn£jhyv«qŸ•EWbebct‹pu`W³in™§^dRUW,a`Wbsnhrin\Ÿl]u~^oc�^dhruž^`hye@u�™šinaoe�Wbub¤|õ€uShj^�hru#W�¡ŸƒU£ycthr\UWzv«qw^`RUWzužW

™šifade@WbuGu`RUa`hr\U•,^dRUW*e�‹Uad‚nW#hj™Ehj^|hruG£riŸe@c�^dWbv�in\�^`RUW�vŸifV$hj\pcn\_^�^dW�¡w^`‹pa`WSadW@snhrin\§q�it^`RpW@ad›�hru`W8^dRUW@¢�W�¡Ÿƒpct\3v

hj^b¤

QSRUW€V$cnhj\;eoR3ctaocneg^dW@adhruž^`hye#it™��„Ñg×`Ê/ÑgÉœct£rsnifa`hj^`RUV¨hru�^`Rpct^8h®^œƒUa`ifƒ3i_užWzu�c„™Kcnuž^8›ScÓ¢©^`i�vŸW�™šifa`V ^`RUW

hr\Uhj^`hyct£Ee�‹Uad‚nW#^`i�›SctaovUu�^dRUW*sn£rin•3ct£UV$hr\UhjV�‹UV it™5^`RUW€in•Ÿ}~Wzeg^`hr‚nWS™š‹p\peg^dhjif\¥¤GZ]\�in‹Ua8ebcnu`WS^`RUW€WbÝ_‹pc�^dhjif\

›�RphreoR:vŸW�™šifa`V�u#^dRUW©hj\ph®^dhrcn£§e�‹Uad‚nW��

�4�

�Sebct\�•3W©adW@›�adh®^`^`Wb\�hr\°c�V$ifa`W,snWb\UW@aoct£E™šifa`V cfu !

�




o

�

j m � q r

/

�




j m � q r

U��

$'&)(�*@(

�

-

�

�

�

�

X �

›�RpW@adW

�

$H&F(	*c(

�

-

hru$^dRUW>u`ƒ3WbWbvµ™š‹U\pe�^`hrin\¥q�vŸWbƒ3Wb\pvŸhr\UsÆif\·sfW@inV$W@^`adhre�™šWbct^`‹UadWbu�� !/+Ÿã "$�të-+Ÿã`â �$ct\3v

hrV�ctsfW³™šWzc�^d‹Ua`Wzu ���1â�'bèfâ ��� �Óå@â�' �

�

é�ã !oâ�å � � ' �šã`â¯ètêKé �	��� �Óå@â�' �

�

é�ã�!dâ�å �g¤Sòwhj\3e�W©^dRUW�užƒEW@Wzv

�

$'&)(�*@(

�

-

hru

•3cnu`hrebct£r£j¢�Wbuž^`hrV$ct^`Wzv°cne@e@inaovŸhr\Usk^`i;hrV�ctsnW�eoRpctaocne�^`W@adhyu~^dhrebu@qw^dRUW@adW�ctadW�u`inV$W�ƒEinhr\f^ou�™šifa*›�RUhyeoR°^`RUW

™šadin\_^kW@‚nif£j‚fWbu�™Kcnuž^`W@a$e�ifV$ƒpctadWbv²^di^dRUW�in^`RUWbadub¤!QSRUW/•fW@¢!hrvUWbc>if\Ç›�RUhyeoR

/

W@adVkWzu�cnƒUƒUadifcfeoRÚhru

•3cnu`Wbv«q_hru8^`i�W@‚fin£r‚nW�^dRUW„e@in\_^`if‹Uaœcfe@e@inaovŸhj\ps,^`i�^dRUW,užƒEW@Wzv�‚�ct£r‹UWbuœit™¥hj^du#ƒEinhr\f^ou@¤|QSRUW„ct£rsnifa`hj^`RUV c�^

WzcneoR>už^`WbƒužWb£jWzeg^ou�^`RpW�ƒEinhr\f^„›�h®^dR>^dRUW�•UhrsnsfWbuž^³u`ƒ3WbWbv:™šadinV c;u`W�^³in™8cne�^`‹pcn£
e�if\_^`in‹pa€ƒEinhr\f^ou@q5ct\3v

vUW�™šinadV�u#^`RUW©£rW@‚fW@£jl¯u`W�^#™šaoctV$W,£jiŸe@cn£j£r¢n¤

ª�hraduž^©›œW$hr\Uh®^dhrcn£jhrÈ@W$^dRUW�e�if\f^din‹Ua©cn\pv›#W�užW@^�•3in^`R•^`RUW;e@in\_^`if‹Ua,ƒ3ifhj\_^ou©ct\pv^`RUWbhja©\pW@hrsnRw•3ifadu

cfu�ÖwØzÌKÎ
	ÓÑ�¤�¦²W/u`W@£rWbeg^©™šadinV ^`RpW/užW@^�it™�cne�^`hr‚nW�ƒEinhr\_^du©^dRUW;if\UW�›�h®^dRÚ^`RpW;•UhrsnsnWzu~^�u`ƒEW@WbvÚcn\pv²›œW

hj^`Wbadct^`hr‚nWb£j¢²V$iwvUh®™š¢!^dRUW/£rW@‚fW@£jl¯u`W�^�™šadcnVkW;™šina�^`RUhyukƒ3ifhj\_^kcfu�›#W@£r£Scnu©™šifa�hj^du�\UWbhjsfR_•EinadRUiwiŸv!‹pu`hj\Us

�

�

X �g¤œQSRphru�ifƒ3Wbadct^`hrin\�hru€ctƒUƒU£rhrWbv�™šina*c�e@W@a`^dcnhj\:\w‹UV�•EW@a€it™Gh®^dW@aoc�^`hrin\3u@¤Sòwhj\3e�W,^`RpW@adW�ctadW©VkiŸvŸhj¬pWzv

£rW@‚fW@£jl¯u`W�^
™šadcnV$Wœ‚�ct£r‹UWzu@qÓ^dRUW@adW#cna`WSu`inV$Wœct EWzeg^`Wzv�cfeg^dhj‚fW8ƒEinhr\f^ou��šhr\�^dW@adV$u�in™ !/+Ÿã "$�të-+Ÿã`â �gqtcfu�›œWb£j£Ÿcnu

u`inV$W€ct EWzeg^dWbv$\UWbhjsfR_•EinadRUiwiŸvkƒ3ifhj\_^du8›�RUhyeoR/ctadW�\Uit^ ÖwØbÌ1Î�	�ÑÓqn^`Rpct^œ›#W€cnvUvk^di©^`RpW³u`W�^8in™
ÖwØbÌ1Î�	�ÑÓ¤�Z¯™

^dRUW€£rW@‚fW@£jl¯u`W�^œ‚Ócn£j‹pW€it™«^dRUW,užWb£jWzeg^`Wzv�ƒEinhr\f^SeoRpct\psnWbu8užhrsn\¥qw›�RUhyeoR�V$Wbcn\pu�^dRpc�^œ^`RUW,e�if\_^`in‹paœvŸW@™šinadV$u

£riŸe@cn£j£r¢nq
›œW;adW@V$i�‚fW�^dRUhyu�ƒEinhr\f^�™ša`ifV �„ØbÌ1Î�	�Ñkin\pWbub¤�{�W@adhjiŸvŸhye@cn£j£r¢›#W$¬p\pvÚ^`RUW/e@in\_^`if‹Ua©ƒEifu`h®^dhjif\

9:9<;>=,?A@B@DC



�4�

0©ê��téÓå��«æ&�€æ,$���� ��� � ',� �(!�ìfê*'	��
 ����¥á�


hr\ÚinaovŸWba,^`icÓ‚finhyv>^dRUW�e@a`Wzc�^`hrin\²it™*c°£yctadsnW�u`W�^�in™��„ØbÌKÎ
	ÓÑ�ƒph®¡ŸW@£yu�cn\pv!›#W�a`Wbhj\Uhj^`hyct£rhrÈ@W�^dRUW;£rW@‚nWb£®l

u`W�^³™šadcnV$W�‹pu`hj\ps�c�vŸhruž^dcn\pe�W�™š‹U\pe�^`hrin\¥q¥u`hj\3e�W�^dRUhyu€™šaoctV$W�hru„ƒpcnaž^dhrcn£j£r¢�V$iŸvŸhj¬pWbv¥¤

ö

if\pe�Wba`\phj\Us/^`RUW

\pW@hrsnRw•3ifa`Rpi_iŸv�vŸW�¬p\ph®^dhjif\�›#W,‹pužW©c

_�� _

e�Wb\_^`aoct£rhjÈbWbv;›�hr\pvŸi�›©qw›�RUhr£rW,^`RUW,\w‹UV�•EW@a�in™§^dRUW©£jiŸebct£r£j¢

cnƒUƒU£rhjWzv!h®^dW@aoc�^dhjif\pu©‚�ctadhjWzu©•EW�^~›#W@W@\

0

v

ct\3v

_3v

¤:ó#it^dRÚƒpctaoctV$W�^dW@aou�c� 5Wbe�^�vŸaocnuž^`hye@cn£j£r¢>^dRUW

ö

{�Û

e@inV$ƒU‹Ÿ^oc�^dhjif\pct£¥e@ifuž^b¤

QSRUW#•nWb¢,hruduž‹pW�™šinaGct\�W�.;e�hrW@\_^
‚fW@aoužhrin\©in™U^`RpW

/

W@adVkWzu
cn£jsfinadh®^dRUVM£jhrWbu
in\�c€™Kcnuž^
›ScÓ¢„it™p£riŸe@c�^dhj\ps

^dRUW©snadhyv/ƒEinhr\_^�cnV$in\Usk^`RpW�õ�eg^`hr‚nW,ƒEinhr\_^du�›�hj^`R�^`RpW©•UhjsfsnWzu~^*u`ƒ3WbWbv«¤�ªpinaS^`Rphru�adWbcfužif\¥qŸck‚Ócna`hyc�^dhjif\

in™Sc>RUWbcnƒŸl¯u`ina`^�ct£rsnifa`hj^`RUV�hru©‹3užWzv«¤�Z]\ph®^dhrcn£j£r¢²cn£j£�^`RUW;\3ctada`i�› ƒ3ifhj\_^du�ctadW;užifaž^dWbv•hj\Æc°RpWbctƒUl¯u`ina`^

�1uži>^`Rpct^�^`RUW�užV�cn£j£rWbuž^�V$W@V�•EW@a$e@cn\!•3W�Wbcnu`hr£j¢•£jiŸe@ct^`Wzv �g¤°¦CRUWb\Çc°ƒEinhr\_^�hru�a`WbV$i�‚nWbv•™šadinV ^`RUW

RpWbctƒUl¯u`ina`^bq_^`RpW�‚�ct£r‹UWbuSin™�hj^du�\pW@hrsnRw•3ifadu�cna`W,adWbe@inV$ƒU‹Ÿ^dWbv«qUcn\pv�^`RUW�adWbu`‹U£j^du�cna`W,•U‹U•p•U£jWzv�‹Uƒw›#cnadvUu

‹p\f^dhj£¥^`RUWb¢/adWbcneoR�^`RpW@hra€e�ifa`adWbe�^#£riŸe@c�^dhjif\pub¤8ô:inadW@i�‚fW@azqf›�RUWb\UW@‚fW@a�›#W©›#cn\_^#^di;cnvUv�c$ƒEinhr\f^�^di$^`RUW

RpWbctƒUl¯u`ina`^bqw›#W„ƒp‹Ÿ^*h®^€ct^�^`RUW©Wb\pv�ct\pv�›#W„ƒpa`iŸe�Wzu`u#hj^*hj\�^dRUW�u`cnV$W„›ScÓ¢n¤

� �

" ����G	@(¶�*���
+,�•� ���
% �o����� 
¨����� �b%/��	�������+���� ��	��
�#%��§��	����

Z]\�^dRUhru€ƒpctƒEW@azqŸ›#W©ƒUa`WzužWb\_^`Wbv:u`inV$W,\UW@›MhyvŸWbcfu*e�if\pe�Wba`\Uhr\Usk^`RpW©hj\_^`Wbsnaoc�^dhjif\�in™�•Ein‹U\3vUctad¢_l1¬p\3vŸhj\ps

^dWbeoRU\phrÝ_‹UWzu�ct\pv�a`Wbsnhrin\Ÿl¯•pcfužWzv/ctƒpƒUa`i_cneoRUWzu�™šifaS^`W@¡_^d‹UadW,u`W@sfV$W@\_^dct^`hrin\¥¤

���	� �F��� b�`� �F�|���.���b�|� �7! ! ���)!

õ€£®^dRUin‹psnR�›œW,ƒUadinƒEifu`Wbv�cke@inV$ƒU£rW�^dW©VkiŸvŸWb£1qw^dRUW@adW©ctadW©užifVkW³^`WzeoRU\Uhye@cn£¥cnu`ƒ3Wzeg^duS›�RphreoR°c� 5Wbe�^duShj^du

W/.;e�hrW@\pe@¢n¤GQSRUWbu`W�cnu`ƒ3Wzeg^du|e@in\pu`hyu~^|it™ !§^`RUWS¬3£®^dW@a�•pcn\U•�u`W@£rWbe�^`hrin\¥q�^dRUW�\w‹UV�•EW@a|in™EV�‹U£j^`hjlmsfa`hyv�£rW@‚fW@£yu@q

^dRUW,e�in\_^din‹Uaœhj\Uhj^`hyct£rhrÈbc�^dhjif\¥qwct\pv$^dRUW,ù¥W@‚fW@£jl]òŸW�^#cn£jsfinadh®^dRUV užWb£jWzeg^`hrin\§¤
¦²W³›�hr£r£3^da`¢k^di�snhr‚nW³ct\;hyvŸWbc

in™
RUi�›H›œW©vŸWzct£¥›�hj^`R�^dRUWbu`W©cnu`ƒ3Wzeg^dub¤

�

'
¼

Å
”

¹
•�“��k–

Â
	 ��¹
”

¹
• !¼

Â
–Ÿ”b¼

º5Â

QSRUhyu�ƒUadin•U£rW@VÄhr\w‚nif£j‚fWbuœ^`RUW�vUW�¬p\Uhj^`hrin\:in™
^dRUW�ª�hj£j^`Wba€óSct\U•5qŸ›�RUhyeoR:hj\pe@£j‹3vŸWbuS^dRUadW@W©cnu`ƒ3Wzeg^ou !

^`RUW�¬p£®^dW@aou«\w‹UV�•EW@azqz^`RUWbhja
užWb£jWzeg^`hrin\§qzcn\pv³^`RUWbhja�užhrÈ@Wf¤¥¦•Wœe@ct\�udcÓ¢�^dRpc�^¥^dRUW|¬paouž^«^~›œi�ƒUadin•p£jWbV$u

ctadW�u~^da`if\Usn£r¢�adW@£yc�^`Wzv«¤§Z¯^œhru�Ý_‹Uhj^`W�if•w‚_hrin‹3u§^dRpc�^#c
�

sniwiŸv ��užWb£jWzeg^`hrin\kit™E¬p£j^`Wbadu�vUWbe�adWbcfužWzu
^`RUWbhja

a`WzÝ_‹UhjadWbvk\w‹UV�•3Wba|^`i�vUhrude�adhjV$hr\pc�^dWS^`RUW*^`W�¡w^d‹Ua`W€ƒUa`in^`in^~¢_ƒEWbub¤
ø|¡wƒEW@adhrVkWb\_^dct£r£r¢nqn›#W€e@in‹U£yv$u`cÓ¢

^`Rpct^
hr\�V$ifuž^§in™Ÿ^`RUWSe@cfužWzu@qz›œWœ‹pu`W|¬p‚nWœina�užhj¡,¬p£®^dW@aou@qÓ•U‹U^
^dRUWbu`W|¬p£j^`Wbadu�ctadW�V�ct\w‹pcn£j£r¢„u`W@£rWbe�^`Wzv

^`i²•3W�inƒU^`hrV$cn£1q�ê@/¿â�/Æ^`iW@¡w^`aocneg^�™šWbct^`‹UadWbu�›�RUhyeoR·ctadW/e@£jWzctad£j¢ÚvŸhyu`e@a`hrV$hj\3c�^`WzvÚ•EW�^~›#W@W@\Ç^`RUW

vŸhj EWba`Wb\f^SƒUadit^dit^~¢wƒ3Wzu@¤GQSRUW€¬p£®^dW@a�u`hjÈbW€RUif£rvUu#ct\/hjV$ƒEina`^dct\_^#a`if£jW³in\�^dRUW€™šWzc�^d‹Ua`Wzu8W@¡w^`aocneg^dhjif\

ƒUadiwe@Wbudu@¤•QSRUW/^dW�¡w^`‹pa`W;RpinV$insfW@\UWbh®^~¢!e@cn\U\Uit^k•3W�e@cnƒŸ^`‹UadWbvÆ‹pužhr\Usc•užV�cn£j£#›�hj\3vŸi�›©q|užhr\pe�W

^`RUhyu�RpinV$insfW@\UWbh®^~¢>cnƒUƒ3Wzctaou,hj\²^dRUW$™šinadV�u©it™Sa`Wbƒ3Wzc�^dWbv
�

ƒpct^ž^dW@ad\pu �g¤�´³\²^`RUW�in^`RUWba©Rpct\3v²c

•Uhrs©¬p£j^`W@a#užhrÈ@W³e�adWbc�^dWbu|ƒpa`if•U£jWbV�u�•EW�^~›#W@W@\$^dRUW€•Ein‹p\pvUctadhrWbu|in™«vUh® 5W@adW@\_^�^dW�¡w^`‹UadW*adW@sfhjif\pu�ct\3v

V�ct•nWzu³^`RUWbhja©£riŸe@ct£rhrÈbc�^dhjif\•Ý_‹Uhj^`W�ƒUadin•p£jWbV$ct^`hye�hr\²^`Wba`V�u,it™Scnebe�‹Uaocne@¢n¤�ø|¡wƒEW@adhrVkWb\_^dct£r£r¢°^`RUW

¬p£j^`W@a³užhrÈ@W,hyu�užWb£jWzeg^`Wzv�^`i$•3W

0

v��

0

v

ina

0

_��

0

_

¤

!#" 9$!&%



$*âoé�'nâ�åoê*!©æ !�ëmê#"�â �³âmènêKé �på

�

étã��3â��fë�+Ÿã`â��5â¯ènä$â/�pë	��ëmêKé �

�

X

�

Ã � Å ”b¼ ðoÁ •�¼ »��8¹ ¾ ¹wÅ “

QSRUW/u`W@£rWbe�^`hrin\!it™SV�‹U£j^`hjl¯snadhrv²£rW@‚nWb£ru�hru�už^`adin\psn£r¢>a`Wb£rct^`Wzv^di:^`RUW�užhrÈ@W�in™#^dRUW�hr\UƒU‹Ÿ^�™šadcnVkWzu@q

hj\^`Wba`V�u„it™|^dRUW�ƒw¢waoctV$hrve�inV$ƒEW@\pudc�^dhjif\e�i_u~^z¤�òwhj\3e�W�^`RUhyu,ctƒUƒUadifcfeoR°hru³\Uin^„•pcfužWzv°in\^`RUW

e�if\pu~^da`‹3eg^`hrin\$in™«c„™šaoctV$W�ƒw¢wadcnV$hrv«qf›œW³e@ct\$Wzcnu`hj£r¢�sfi,^`i©‚nWba`¢�£ji�›µadWbu`in£r‹Ÿ^`hrin\$£rW@‚nWb£rub¤
QSRphru8hru

ƒ3i_u`u`hr•U£jW�vŸ‹pWS^`i„^`RUW�‹3užW�in™p^`RpWS™š‹U£j£3vUc�^oc³if•pu`W@ad‚Óct^`hrin\kužƒpcfe�WShr\kWzcneoR�£jWb‚nW@£m¤GøG¡Ÿƒ3Wba`hrV$W@\_^dcn£j£r¢nq

hj\:V$ifuž^�it™�^`RUW�ebcnu`Wbubq_^`RUhyu�\w‹UV�•EW@a€hru�u`W@£rWbe�^`Wbv/^`i�•EW©W@hj^`RpW@aS^`Rpa`WbW©ina#™šin‹Uaz¤

�

5 ºEÂ ” º �§•

�

Â ¼¿”b¼K– Å ¼��f–Ÿ”b¼ º5Â

QSRUW:e�in\_^din‹Ua�hj\Uhj^`hyct£rhrÈbc�^dhjif\Æhyu�£ri�›Sl¯a`hyuž•²u~^dW@ƒ¥¤Æòw‹pƒUƒ3i_užhr\Us•^`Rpct^�^dRUW�vUinV$hj\3ct\_^�^dW�¡w^`‹pa`W�hru

•w\Ui�›�\¥q3^`RUWb\>›œWke@cn\°hj\Uhj^`hyct£rhrÈ@W�^dRUW�e@in\_^`if‹Ua€ct^€^`RpW�•EinaovŸW@aou*in™�^dRUWkhj\Uƒp‹Ÿ^€™šaoctV$Wnq5ct\3v:^`RUW

ƒUadinƒEifu`Wbv:V$iŸvŸW@£�›�hj£r£
vUW�™šinadV h®^³^`i�›SctaovUu#^`RpW�sn£rin•3ct£§V$hr\UhrV�‹UV it™|^dRUW�if•Ÿ}~Wbe�^`hr‚nW,™š‹U\3eg^`hrin\

� DGÁFE � �wq •UqrŒbˆUqrŒ

�

� �¯¤�õ�vUvUh®^dhjif\pct£r£j¢^`RUW$V$iŸvŸW@£mq
vUW�™šinadV�u©už‹3e@e�Wzu`už™š‹U£r£j¢•e�in\_^din‹Uaou„›�RUhreoR²RpcÓ‚fW

•3WbW@\:hr\Uh®^dhrcn£jhrÈ@Wzv�adcn\pvŸinV$£r¢nq_^`i�›SctaovUuœ^`RpW©sn£rin•pcn£EV$hr\UhrV�‹UV�it™�^`RUW©if•Ÿ}~Wbe�^`hr‚nW³™š‹U\peg^dhjif\ � DGÁFE

�KŽpqjŒfŒnqrŒbX � �m¤�QSRUhyuGhru|cfeoRUhjWb‚nWzv©^`R3ct\U•Ÿu�^`i„^dRUW,ã`â¯ètêKé �	�¯ågë �të1êyågëmê*!gå

�

étã !oâgå�›�RUhreoR$vŸW@™šinadV ^`RUW*e@in\Ÿl

^`if‹Ua|in‹Ÿ^~›SctaovUu§^`i©adW@sfhjif\pu
vUh® 5W@adW@\_^|™šadinV ^`RpW*vŸinV$hr\pct\_^|in\UWf¤�QSRphru
�

adcn\pvŸifV �8hr\Uhj^`hyct£rhjÈzc�^dhjif\

už‹pƒUƒ3i_užWzuœ^`Rpct^�ckƒpcnaž^Sit™�WbcfeoR�^`W@¡_^d‹UadW„ƒpa`in^`it^~¢wƒEW„cnƒUƒEWbctaouœhj\�^`RUW,adW@sfhjif\/hr\pužhyvŸW„^`RpW„hr\Uhj^`hyct£

e�if\f^din‹Uaz¤

�

�8¹
¾

¹wÅyð;�¥¹
”*),•

º
�
–

Á
–Ÿ”z¼

ºEÂ
‘

ÅšÁEº
•�¼¿”$+ 

QSRUWSužWb£jWzeg^`hrin\�it™Ÿ^`RpW#ù§W@‚nWb£®l~òwW@^
hrVkƒp£jWbVkWb\_^dc�^dhjif\�ct£rsnifa`hj^`RpVHhyu�\Uit^Gc€e�ad‹pe@hrcn£_už^`Wbƒ¥¤

ö

if\pe�Wba`\Ÿl

hj\ps/^dRUW -€ctadadi�› óScn\pvcnƒUƒUadifcneoR§q3hj^,e@in\w‚nWba`sfWbu³užV$iwit^dRU£j¢:^di�›#cnadvpu�^`RpWkifƒŸ^`hrV�ct£Gužif£j‹U^`hrin\¥q

•U‹Ÿ^�hj^�hyu,^`hrV$W/e�if\pu`‹UV$hj\Us3¤�´³\²^`RUW/it^`RpW@a�Rpcn\pv«q

/

W@adV$Wbu�cn£jsfinadh®^dRUV�vŸW@™šinadV�u,™Kcnuž^`Wba©^`RUW

hj\ph®^dhrcn£§e�if\f^din‹Ua#^di�›#cnadvUuœ^dRUW©inƒŸ^dhjV�cn£¥užif£j‹Ÿ^dhjif\¥qŸ•U‹Ÿ^*hj^€vŸiwWbu`\�� ^*W@\pu`‹UadW©cku`V$iwit^`R�ƒUadinƒpcnsfctl

^`hrin\²užhr\pe�W�^`RpWkù§W@‚nWb£®l~òwW@^€™šaoctV$Wkct^³WzcneoRuž^`Wbƒhyu³‹pƒEvUct^`Wzv>£riwebct£r£j¢f¤©õ€u,c�e@in\pu`WbÝ_‹UWb\pe�W�^`RUW

ù¥Wb‚nW@£jl~òwW�^S™šaoctV$W,a`W@¬p\UW@V$Wb\f^*V�‹puž^S•EW©ƒEW@a`™šinadVkWzv�Ý_‹Uhj^`W©in™¿^`Wb\¥¤

���'�  �� � ������� �)�V� �f � �F! � ���!

•*Wbct£jl¯›œifadv³^`W@¡w^`‹UadW8™šaoctV$WfqÓcfu§›#W@£r£wuž¢w\_^`RUW@^`hye|^dW�¡w^`‹UadWœ™šadcnVkWzu¥RpcÓ‚fW8•EW@Wb\�‹pu`Wbv,^di*^dWbuž^Gcn\pv©‚�ct£rhrvpc�^`W

^dRUW©ƒUadinƒEifu`Wbv�ctƒUƒUadifcfeoR¥¤

ö

if\pe�Wba`\Uhr\Us#^`RpW8už¢w\_^`RpW�^`hye|e@cfužW�u`inV$WG^dW�¡w^`‹UadW|ƒUadit^dit^~¢wƒ3Wzu5RpcÓ‚nWG•EW@Wb\�užWb£jWzeg^`Wzv³™ša`ifVHc�vUct^dct•3cnu`W

in™§^dW�¡w^`‹UadW©hrV$cnsnWzu@¤|õ€u€c�¬3aduž^€u~^dW@ƒ�^`RpW�už¢Ÿuž^`W@V hruS^oct‹UsfR_^Sif\�^`RUWzužW,ƒUadit^dit^~¢wƒ3WzuS•w¢/ctƒUƒp£j¢whr\Us$^`RUW

•3ct\U•>in™œƒUadWbu`W@£rWbe�^`Wzv°¬p£j^`Wbadubq§ct\3v•cn\pct£r¢wÈ@hr\Us/^dRUW@hra©adWbu`ƒ3if\pužWzu@¤$QSRUW$in‹U^`ƒU‹Ÿ^©in™œ^dRUhru,ifƒ3Wbadct^`hrin\•hru

^dRUW$e�adWbc�^dhjif\°it™œc/sn£rin•pcn£�už^dct^`hyu~^dhrebct£GvŸWbude�adhrƒŸ^`hrin\>V$iŸvŸWb£
™šifa³WzcneoR>ƒpa`in^`it^~¢wƒEWn¤,QSRUW@\²c/u`¢w\f^dRUW�^dhre

™šaoctV$W©hyu*e�adWbct^`Wzv�›�RpW@adW„adW@sfhjif\puSit™G^dRUW�užWb£jWzeg^dWbv�^`W@¡w^`‹UadW©ƒUadit^`in^~¢wƒ3Wzu�ctƒUƒEWbcna�adcn\pvŸinV$£r¢n¤#QSRUhru*hru

e@in\pu`hyvŸW@adWbv�cnu
^`RUW�hr\UƒU‹U^|™šadcnVkWfqtin\�›�RUhyeoR�^dRUW*u`cnV$W#•3ct\U•©in™3ƒUadWbu`W@£rWbe�^`Wbv�¬p£j^`WbaduGhyu|ctƒUƒp£jhrWbv«¤GQSRUWb\

‹3užhr\Us�^dRUWkvUh® 5W@adW@\_^€¬3£®^dW@a„a`WzužƒEin\pu`Wbubq5cnu*›#W@£r£Gcnu�^dRUW�^`W�¡w^d‹Ua`WkvŸWbude�adhrƒŸ^`hrin\°V$iŸvŸW@£yubq3^dRUWk±„WbiŸvŸWbu`hre

õ�e�^`hr‚nW�•�Wbsnhrin\°V$iŸvŸW@£yu*hyu*cfeg^`hr‚�c�^dWbv«q5ct\pv°vUW�™šinadV�uS^`RpW�hj\ph®^dhrcn£
e�‹pa`‚fW©^`i$^dRUW�ifƒŸ^`hrV�ct£
u`in£r‹Ÿ^dhjif\�in™

^dRUW,^`W@¡w^`‹UadW©užWbsnV$W@\_^dct^`hrin\�ƒUadin•U£rW@V:¤

9:9<;>=,?A@B@DC



�

‡ 0©ê��téÓå��«æ&�€æ,$���� ��� � ',� �(!�ìfê*'	��
 ����¥á�


QSRUW$¬3aduž^©W�¡Ÿƒ3Wba`hrV$W@\_^dcn£|a`Wzuž‹p£®^�� D�ÁFE � ��� �œhj\w‚nif£j‚fWbu„c�^`W�¡w^d‹Ua`W;u`¢w\_^`RUWzužhyu³™šadcnVkW�e@inV$ƒ3i_užWzvin™

^~›#i:Ýf‹ph®^dWkvŸhj 5W@adW@\_^©ƒUa`in^`in^~¢_ƒEWbu	�šhr\•^`W@adV�u,it™8hr\_^`Wb\pužhj^~¢>vŸhyu~^da`hr•U‹Ÿ^dhjif\pu �g¤�õ³u©c�e@in\pu`WbÝ_‹UWb\pe�Wfq5^`RUW

\w‹UV�•3Wba|it™5a`WzÝ_‹UhjadWbv�¬p£j^`W@aou|hyu|užV�cn£j£mqfcn\pv�^dRUW*u`W@snV$Wb\f^oc�^dhjif\�ƒUadiŸe�Wzu`u�hyu|Wbcfužhr£j¢©ƒEW@a`™šinadV$Wbv«¤�´³\k^`RUW

e@in\_^`aoctad¢nqU^`RUWkužWze�in\3v:W�¡UctV$ƒU£rW � D�ÁFE �K•pq Ž � �
hr\w‚nif£j‚fWbu*c$^dW�¡w^`‹pa`Wkuž¢w\_^`RUWzužhyu�™šaoctV$W�›�hj^`R>^~›œi/Ý_‹Uhj^`W

u`hrVkhr£ycta/ƒpa`in^`it^~¢wƒEWbu �Khj\ ^`W@adV�u;in™�hj\_^`Wb\pu`h®^~¢ vŸhyu~^da`hr•U‹Ÿ^dhjif\pu ��¤¨õ�vUvŸhj^`hrin\3ct£r£j¢fq�^`RUW•\Uin\Ul¯vŸifV$hj\pcn\_^

^dW�¡w^`‹pa`W„ƒUadit^`in^~¢wƒ3W„hru#\Uin^SÝ_‹Uhj^`W,RUifV$insnWb\UW@if‹pu �Khj\�^`Wba`V�u#it™Gc�adW@ƒEWbct^`Wzv;ƒpct^ž^`Wba`\ �g¤|ªUifaœ^dRUhyu�e@cnu`Wnq

^~›#i³vUh® 5W@adW@\_^�e�if\f^din‹Ua�hr\Uh®^dhrcn£jhrÈbct^`hrin\pu�RpcÓ‚fW8•EW@Wb\�‹pu`Wbv !¥^`RpW � ƒUadinƒEW@a � �Kc�^G^dRUWS•3ifadvŸWbadu
it™p^`RUWShr\UƒU‹Ÿ^

™šaoctV$W�� � DGÁ)E��K• � �¯qfct\3v�c,adcn\pvŸinV¨in\UW�›�RUhyeoR;e�if\_^dcthr\pu|c,ƒpcnaž^�in™3^dRUW€vŸifV$hj\pcn\_^|^`W�¡w^d‹Ua`W³cnuG›#W@£r£3cnu

c*ƒpcta`^
in™Ÿ^`RUWœ^`RUWœ\Uin\Ul¯vŸifV$hj\pcn\_^¥^`W@¡_^d‹UadW � D�ÁFE �KŽ � �¯¤�õ³u§hj^
hyu�užRUi�›�\�™šina¥^dRUhyu
W@¡UctV$ƒU£rWnqz^`RUW#e�if\f^din‹Ua

u`RUadhj\p•wu³hj™œhj^,hyu„£jiŸebc�^`Wzv>hr\^dRUW�vŸinV$hr\pct\_^„^`W@¡_^d‹UadW�adW@sfhjif\��«it^dRUW@ad›�hru`W�^dRUW�e�if\f^din‹Ua„hyu³W@¡Ÿƒpct\pvUWbv«¤

ª�hr\pct£r£r¢nqÓ^`RpW#£ycnuž^
W@¡Ÿƒ3Wba`hrV$W@\_^dcn£_adWbu`‹U£j^ � DGÁ)E �žŒbˆpqjŒfŒ�� �whr\_‚fin£r‚nWzu§c€^`W�¡w^d‹Ua`WSu`¢_\_^dRUWbu`hru§™šaoctV$Wœ›�hj^`R�¬p‚nW

vUh® 5W@adW@\_^©^`W@¡w^`‹UadW�a`Wbsnhrin\pubq¥›�RUWba`W$^~›#i°vŸhj EWba`Wb\f^�e@in\_^`if‹Ua©hr\Uh®^dhrcn£jhrÈbct^`hrin\pu©cna`W�u`RUi�›�\¥¤/QSRpW�£rcna`sfW

\w‹UV�•3Wba*it™|vŸhj EWba`Wb\_^�^`W�¡w^d‹Ua`W©adW@sfhjif\puSadWbÝ_‹Uhra`Wzu#^`RUW�u`W@£rWbe�^`hrin\:it™|c$adW@ƒUadWbu`W@\_^dct^`hr‚nW³¬p£j^`W@a€•pct\U•5¤œZ]\

^dRUhyu|W�¡UctV$ƒU£rWnqt^`RUWS™KcnVkif‹pu|£rW@‚fW@£jl¯u`W�^GƒUadinƒEW@a`^~¢�it™«eoRpct\psnhr\Us€^dRUWS^`ifƒ3if£jifsn¢�hyu�vŸWbV$in\puž^`aoc�^dWbv«qt›�RpW@adW

^dRUW©hr\Uh®^dhrcn£§e�‹pa`‚fW³•UadWbcn•Ÿuœhr\_^`i�V�‹U£®^dhjƒp£jW�e@‹Ua`‚fWbuSe�ifa`adWbu`ƒEin\pvŸhr\Us�^`ik^`RpW�vŸh® 5W@adW@\_^�^dW�¡w^`‹UadW,a`Wbsnhrin\pub¤

´³\/^`RUW©e�if\_^`aoctad¢�™šifaœ^dRUW„a`Wzct£«e@cfužWfqn^dRUW,hj\w‚nWbadu`W€ifƒ3Wbadct^`hrin\;hyuœ™šin£r£ji�›#Wbv/užhr\pe�W³^`RpW³hr\UƒU‹Ÿ^�hyu#^`RUW

adWbcn£®lm^`W@¡w^`‹UadW³u`¢w\f^dRUWbu`hyu8™šaoctV$W	� DGÁFE��žŒ

�

qrŒbXpqjŒb‡pqrŒ&#UqjŒ&% � �¯¤§òwV�ct£r£«ƒpct^ž^`Wba`\3u#cna`W„užWb£jWzeg^dWbv/^`ika`WbƒUa`WzužWb\_^

^dRUW>vŸhj EWba`Wb\_^;^`W@¡_^d‹UadW°ƒUa`in^`in^~¢_ƒEWbu�cnƒUƒEWbctadhr\Us^di!^`RUhyu�™šaoctV$Wfq#cn\pv·^`RUWu`¢Ÿu~^dW@V hru$^oct‹UsfR_^$›�hj^`R

^dRUWbu`W*ƒpct^ž^dW@ad\pu@¤|QSRUWb\$^`RUW„u`cnV$W*ƒUadiwe@Wbudu|hyu�™šif£j£ri�›œWzv$cnu�hr\�^dRUW³ebcnu`W�it™§u`¢_\_^dRUW�^dhreS^dW�¡w^`‹pa`W€™šadcnVkWzu@¤

ö

if\pe�Wba`\phj\Us�^`RUW,¬3až^
�

a`Wzct£jlm›#inad£rv��SW@¡ŸcnV$ƒU£jW„^dRpc�^*e�if\pu`hruž^duœ^~›#ikvŸWbV$in\puž^`aoc�^dhjif\pu��KÈ@Wb•Uadc$cn\pv/eoRUhj^dc

ƒpRUit^difu ��� DGÁ)E �žŒ

�

qjŒzXUqrŒ@‡ � �mqŸ›#W�u`W@£rWbeg^�™šadinV c

1

_����

1

_��

^`W@¡_^d‹UadWbv�™šadcnV$W,^`RUadW@W�vŸhj 5W@adW@\_^*›�hj\3vŸi�›

ƒ3c�^ž^dW@ad\pu

�3^ ��� ^

�Ka`Wzužƒ¥¤��

� �

�

�

� � DGÁ)E Œ

�

¤jŒ ���Ka`Wzužƒ§¤ � DGÁFE Œb‡p¤rŒ �#�$^dRpc�^>ctadW>^dRUWÚvŸhj EWba`Wb\f^

^dW�¡w^`‹pa`W�ƒUa`in^`in^~¢_ƒEWbubq�ct\3vÆ•pcfužWzvÚin\Ú^dRUWbu`W�ƒpc�^`^`W@ad\pu�›œW�cne�^`hr‚Óct^`W�^`RUW°±„W@iŸvŸWzužhye/õ�e�^`hr‚nW:•�W@sfhjif\

ô°iwvUW@£S›�RUhyeoRÇužWbsnV$W@\_^ou�Ý_‹Uhj^`W:›#W@£r£8^dRUW�vUh® 5W@adW@\_^k^`W�¡w^d‹Ua`W�adW@snhrin\3u@¤!QSRUW�hj\pvUW@ƒEW@\pvŸWb\pe�W:in™*^`RUW

V$iŸvŸWb£*™šadinV ^dRUWe@in\_^`if‹Ua;hr\Uh®^dhrcn£jhrÈbct^`hrin\ hyu/e�£rWbcna`£r¢ÆƒUadWbu`W@\_^dWbvµ‹pu`hj\Us!^~›#iÆe�ifV$ƒU£jW@^`Wb£j¢ vŸhj EWba`Wb\f^

e@in\_^`if‹Ua*hr\Uhj^`hyct£rhjÈzc�^`hrin\3u@¤*QSRUWkužWze�if\pv
�

adWbcn£®l¯›#inad£rv �„W�¡UctV$ƒU£rW�adW@£yc�^dWbv�^`i�VkWzvŸhye�hr\UW � D�ÁFE��~Œ$#ŸqrŒ"% � �mq

hyu:cÇV$hye�adifude�ifƒUhre>VkWzvŸhye@ct£,•UadWbcfu~^�hjV�cnsnWnq³›�RUhyeoR½W�¡ŸRUhr•Uhj^du:ct\Hhj\UÜ3ctV$V�c�^dinad¢ ebctaoe�hr\UinV�cÚ›�hj^`R

V$W@^dcnuž^dcfužhyub¤
QSRUadW@WSvŸhj EWba`Wb\f^G^dW�¡w^`‹UadWSƒpc�^`^`Wba`\puGR3cÓ‚nW8•EW@Wb\�užWb£jWzeg^`Wzv � DGÁ)E*Œ$#Ÿ¤rŒ �¯qtct\pv�\Uhr\UW�vŸhj EWba`Wb\f^

¬3£®^dW@aou|RpcÓ‚nWS•EW@Wb\;ctƒUƒU£rhrWbv«qf›�RUhreoR$sfhj‚fW*cnuGin‹U^`ƒU‹Ÿ^8^`RUW�^dW�¡w^`‹pa`W*vŸWzu`e@a`hrƒŸ^dhjif\kV$iŸvŸWb£rub¤�QSRpW*ƒ3i�›#W@a|in™

^dRUW#±„WbiŸvŸWbu`hre8õ�eg^`hr‚nWœ•�W@sfhjif\©VkiŸvŸWb£nhyu§vŸWbV$in\puž^`aoc�^dWbv,‹pu`hj\ps�^~›œi³vŸh® 5W@adW@\_^
e@in\_^`if‹Ua§hr\Uhj^`hyct£rhjÈzc�^dhjif\pu@¤

QSRpW,¬paduž^*in\pW©hru*ct^�^`RUW©•EinaovŸWbaduSin™
^dRUW©™šaoctV$W�� DGÁ)E �žŒ&# � �¯qU›�RUhr£jW©^dRUW�u`Wbe�if\pv:e�if\f^octhr\puSin\p£j¢;\pin\Ÿl

vUinV$hj\3ct\_^S^`W�¡w^d‹Ua`W,adW@sfhjif\pu�� DGÁ)E �žŒ"% � �m¤

��� � � �	! � �"! ! �b�|� �f�" 
	 �|���� �"! �b�|�

òŸ‹UV$V$cna`hrÈ@hr\Us3q*›œW•RpcÓ‚nW•e�in\3užhyvŸW@adWbvCc

ö

in\_^`if‹Ua�{�a`ifƒpcts_c�^`hrin\ cnƒUƒUadifcfeoR·™šifa/^dW�¡w^`‹pa`W²užWbsnV$W@\Ÿl

^oc�^dhjif\¥¤CQSRUW:V$cnhj\Ce@in\_^`adhj•p‹Ÿ^`hrin\·it™,in‹Ua�ctƒpƒUa`i_cneoR·hruk^dRUW±„W@iŸvŸWzužhye:õ�eg^`hr‚nW°•�Wbsnhrin\ ô:iŸvŸW@£mq#c

e@in\_^`if‹Ua�ƒpa`ifƒpcts_c�^`hrin\ÚV$iŸvŸWb£œ™šifa�^dW�¡w^`‹pa`W:užWbsnV$W@\_^oc�^`hrin\§q�›�RphreoR
¼

Â
—

º
•>�

º
•�–Ÿ”

¹
“!”$+

¹C¹��
¼š“b”b¼

Â
Á

–,�:�
•
º

–U—>+
¹

“
hj\µ^dRUW>vŸinV�cnhj\ º �

”
¹��

”��§•
¹

–
Â

–
Å¿ï

“z¼š“
q*cnuk›#W@£r£*cnu$hr\·^dRUW>vŸifV$cnhj\µº �

”
¹��

”��§•
¹

!#" 9$!&%



$*âoé�'nâ�åoê*!©æ !�ëmê#"�â �³âmènêKé �på

�

étã��3â��fë�+Ÿã`â��5â¯ènä$â/�pë	��ëmêKé �

�

#

“ ¹wÁ  ¹ŸÂ ”z–Ÿ”b¼ º5Â8¤•ª�hjaouž^`£r¢nq�c>sf£jif•pct£8^`W@¡_^d‹UadW�vŸWzu`e@a`hrƒŸ^`hrin\ÇVkiŸvŸWb£œhyu�snW@\pW@aoc�^`Wzv²™šinakWbcfeoR!^`W�¡w^d‹Ua`W

ƒpa`in^`it^~¢wƒEWn¤#QSRUhru€V$iwvUW@£§hyu*if•Ÿ^dcnhj\pWbv�•w¢/™š‹pu`hr\Us$¬p£j^`W@adhr\Us�^`RpW@inad¢�cn\pv:u~^oc�^dhruž^`hye@cn£
ct\3ct£r¢wu`hyu@qU›�RpW@adW

‚�cna`hrin‹pu�¬3£®^dW@aou|a`WzužƒEin\3užWzu|ctadW�VkiŸvŸWb£jhrÈ@Wzv$u~^oc�^`hyuž^`hye@ct£r£r¢�‹pu`hj\ps©Vkhj¡w^`‹UadWbuœuž¢w\_^`RpWbu`hruGin™¥±,cn‹pudužhyct\$vŸhyu~l

^da`hr•U‹Ÿ^dhjif\pub¤/QSRUW;u`Wbe�if\pv²u~^dW@ƒ¥q�e�in\3užhyu~^ou,it™�e�adWbct^`hr\Us°c:sn£rin•pcn£Gu`W@sfV$W@\_^dct^`hrin\•™šadcnVkWb›œifa`•5q¥›�RpW@adW

adW@sfhjif\�•pcnu`Wbv/ct\pv�•Ein‹p\pvUctad¢�¬p\pvŸhr\Us�^`WbeoRp\UhrÝ_‹UWzuœcna`W³e�iwinƒEW@aoc�^dhj\Us�hj\�c�e�if‹UƒU£rWbv;e@inV$V$in\;V$iŸvŸWb£1¤

QSRpWe�if\f^din‹Ua�ƒpa`ifƒpcts_c�^`hrin\·hru/in•Ÿ^octhr\UWbvµ•w¢µhj\_^`Wbsnaoc�^dhj\Us²^~›#iÆvŸhj EWba`Wb\f^�VkiŸvŸ‹p£jWzu@qSadW@snhrin\ •pcfužWzv

V$iŸvŸ‹U£rW*ct\3v�•Ein‹p\pvUctad¢©¬p\3vŸhj\ps©VkiŸvŸ‹p£jW�hr\�c©e�inV$V$in\kV$iŸvŸW@£m¤|QSRUhru�£jWzcnvUu�^di�c„u`¢Ÿu~^dW@V ›�RUW@adWS^`RUW

^~›#i/V$iŸvŸ‹U£rWbu„ifƒ3Wbadct^`W$užhrV�‹U£j^dcn\UW@if‹pu`£j¢fqE›�RpW@adW�^dRUWke@in\_^`if‹Ua„ƒUa`ifƒpcts_c�^dhjif\°hru„sn‹phrvŸWzv•w¢>É`Ê/Ë_ËŸÌKÍ3Ô

ÎrÏŸÐEq �šÑÓÒtÐŸÑ@ÔžÕnÖnÉoÑÓÒ �gqGct\pvÆÉbÌmÖUÌKÎyÉ@Ì1ÎKØoÉk×gÑoÐfÎšËÓÏ!™šinaoe�Wzu@¤²QSRUW�V$cnhj\·cnvŸ‚�ct\_^octsnW/it™*in‹pa�V$iŸvŸW@£#hyu�^dRpc�^

^dRUW�e@in\_^`if‹Ua*W@‚fin£r‚nWzuS‹pužhr\Us;hr\Ÿ™šifa`V�c�^dhjif\:\Uit^€if\U£r¢�cnVkif\Us�hj^bqE•U‹Ÿ^³cn£ru`i�hj\U™šinadV$ct^`hrin\:›�RUhyeoR>e�ifVkW

™šadinV ^dRUW$a`Wbsnhrin\pu„hr\pu`hrvŸW$ct\3vif‹Ÿ^du`hrvUWkin™8hj^b¤$QSRUW�eoRpct\UsfWbu„it™8^`inƒEin£rinsf¢>e@cn\•EWkWzcnu`hj£r¢°in•U^dcthr\UWzv

‹3užhr\Us$c�ù§W@‚nWb£®l~òwW@^#ctƒpƒUa`i_cneoR¥qf^`RpW@adW@•w¢;užWb‚nWbadcn£U^`W@¡w^`‹UadW,a`Wbsnhrin\puœe@ct\�•3W©vŸW@^`Wzeg^`Wzv�u`hrV�‹U£j^dcn\UW@if‹puž£r¢n¤

QSRpW�\UinhyužW$ƒUadWbu`W@\3e�W$hru�e�in\U™ša`if\f^dWbv•V�‹U£j^`hjl¯snadhrv²ctƒUƒpa`i_cneoR¥q«›�RUhyeoRÚužhrV�‹p£®^oct\UWbin‹pu`£j¢>vUWbe�adWbcfužWzu„^`RUW

e@inV$ƒU‹Ÿ^oc�^dhjif\pct£¥e@ifuž^b¤

í�cna`hrin‹puGW@¡Ÿƒ3Wba`hrV$W@\_^dcn£_adWbu`‹U£j^du �Khj\;ô°{�øœ± ™šifa`V�ct^ �gqnhj\pe@£j‹3vŸhj\ps³^dRUW�in\pWbu|u`RUi�›�\�hr\k^`RUhyu�cta`^`hye�£rWnq

ebct\�•3W,™šif‹U\pv:c�^&!

ìfëmë .�� ��� � � � /rê#�pãgê �)/

�

ã��Eã`é �détë-"zêyå��).Uâ�ãoå@é � �Eâ@ç � �).,��ã��bètêKé�� '_â�ä�éÓå"/rì_ë1äkç

9:9<;>=,?A@B@DC



�

% 0©ê��téÓå��«æ&�€æ,$���� ��� � ',� �(!�ìfê*'	��
 ����¥á�


ª�hrsn‹UadW ��!

ö

‹Uad‚nW,{|a`ifƒpcts_c�^dhjif\��š£rW�™¿^�^dikadhrsnR_^bq_^`ifƒ/^di�vŸi�›�\ �gqUQ
W�¡w^d‹Ua`W,{|adit^dit^~¢wƒ3Wzu !24nq -€‹UV�•EW@a�in™

cnƒUƒU£rhjWzv;¬3£®^dW@aou !�� ! ���pë]â��påoê¿ë�
����:�:.3ç �(!@ê � �Æé

�

$ � +wåoågê � ��� �).Uâ�!�ëmã +Ÿä æ � ��ç 
 ,zâ@ã�é

�

$ � �détã��

1 2

(

132��

!#" 9$!&%



$*âoé�'nâ�åoê*!©æ !�ëmê#"�â �³âmènêKé �på

�

étã��3â��fë�+Ÿã`â��5â¯ènä$â/�pë	��ëmêKé �

�

�

ª�hrsn‹UadW�•,!

ö

‹Uad‚nW�{�a`ifƒpcts_c�^`hrin\ �K£jW@™¿^,^`i�a`hrsnR_^bq3^`ifƒ>^di�vŸi�›�\ �gq«Q§W@¡w^`‹UadW�{|adit^dit^~¢wƒEWbu"! 4nq -€‹UV�•EW@a

in™�cnƒUƒU£rhjWzv;¬p£j^`Wbadu"! .Uq � �3ë¯â/�Uågê¿ë�
���� �H.3ç ��!�ê � �!é

�

$ � +wåoågê � � � �).Uâ�!@ëmã +Ÿä æ � �tç 
 ,zâ�ã�é

�

$ � �dé�ã �

1 2

(

1 2��

�

��.Ÿâ�!@ë1ã +Ÿä æ � ��ç 
 ,bâ@ã�é

�

$ � �dé�ã��

i w

(�v

�

9:9<;>=,?A@B@DC



�

• 0©ê��téÓå��«æ&�€æ,$���� ��� � ',� �(!�ìfê*'	��
 ����¥á�


ª�hrsn‹UadW�Ž,!

ö

‹Uad‚nW�{�a`ifƒpcts_c�^`hrin\ �K£jW@™¿^,^`i�a`hrsnR_^bq3^`ifƒ>^di�vŸi�›�\ �gq«Q§W@¡w^`‹UadW�{|adit^dit^~¢wƒEWbu"! 4nq -€‹UV�•EW@a

in™GcnƒUƒU£rhjWzv�¬p£®^dW@aou ! � ! ���pë]â��påoê¿ë�
�� ��.Ÿâ�!@ë1ã +Ÿä�æ � ��ç 
 ,bâ@ã�é

�

$ � �dé�ã��

132

(

1 2��

�6��.Ÿâ�!@ë1ã +Ÿä�æ � ��ç 
 ,bâ@ã�é

�

$ � �`étã �

i w

(�v

�

!#" 9$!&%



$*âoé�'nâ�åoê*!©æ !�ëmê#"�â �³âmènêKé �på

�

étã��3â��fë�+Ÿã`â��5â¯ènä$â/�pë	��ëmêKé �

�

Ž

ª�hrsn‹UadW/Œzˆ !

ö

‹Uad‚nWk{|adinƒpcnsfc�^dhjif\ �š£rW�™¿^,^`i�adhjsfRf^zqE^`inƒ^`i�vŸi�›�\ �gq¥Q
W�¡w^d‹Ua`Wk{|adit^`in^~¢wƒ3Wzu !)%�q -€‹UV�•EW@a

in™
ctƒpƒU£jhrWbv;¬p£j^`W@aou"!�% ! ���pë]â��pågê¿ë 
�� �:�:.3ç �(!@ê � �²é

�

$ � +wåoågê � � � ��.Ÿâ�!@ë1ã +Ÿä æ � ��ç 
 ,zâ@ã,é

�

$ � �dé�ã �

1 2

(

1 2��

�

��.Ÿâ�!@ë1ã +Ÿä æ � ��ç 
 ,bâ@ã�é

�

$ � �dé�ã��

i w

(�v

�

�6�).Uâ�!@ëmã +Ÿä æ � �tç 
 ,zâ�ã�é

�

$ � �dé�ã��

i

4

(

i x

�

9:9<;>=,?A@B@DC



Xfˆ 0©ê��téÓå��«æ&�€æ,$���� ��� � ',� �(!�ìfê*'	��
 ����¥á�


ª�hrsn‹UadW/ŒfŒ !

ö

‹Uad‚nWk{|adinƒpcnsfc�^dhjif\ �š£rW�™¿^,^`i�adhjsfRf^zqE^`inƒ^`i�vŸi�›�\ �gq¥Q
W�¡w^d‹Ua`Wk{|adit^`in^~¢wƒ3Wzu !)%�q -€‹UV�•EW@a

in™
ctƒpƒU£jhrWbv;¬p£j^`W@aou"!�% ! ���pë]â��pågê¿ë 
�� �:�:.3ç �(!@ê � �²é

�

$ � +wåoågê � � � ��.Ÿâ�!@ë1ã +Ÿä æ � ��ç 
 ,zâ@ã,é

�

$ � �dé�ã �

1 2

(

1 2��

�

��.Ÿâ�!@ë1ã +Ÿä æ � ��ç 
 ,bâ@ã�é

�

$ � �dé�ã��

i w

(�v

�

�6�).Uâ�!@ëmã +Ÿä æ � �tç 
 ,zâ�ã�é

�

$ � �dé�ã��

i

4

(

i x

-

!#" 9$!&%



$*âoé�'nâ�åoê*!©æ !�ëmê#"�â �³âmènêKé �på

�

étã��3â��fë�+Ÿã`â��5â¯ènä$â/�pë	��ëmêKé � XpŒ

�~Œ��

�

�

�

ª�hrsn‹UadWÆŒ

�

! �~Œ��;Q§W@¡_^d‹UadWƒUadit^dit^~¢wƒ3Wzu@q �

�

�

ö

‹pa`‚fW>{|a`ifƒpcts_c�^dhjif\ �K£jW@™¿^�^diÆadhjsfRf^zqS^`ifƒC^`iÇvUi�›�\ �gq

-€‹UV�•EW@aSin™
ctƒUƒp£jhrWbv;¬p£®^dW@aou ! !$!����pë]â��påoê¿ë�
�� �oå@é�ëmã`éH.3ê*! ��ê¿ã`â�!@ë1êKé � ��ç �kâ@ãgê#"$�të1ê#"�âgå �6��.Ÿâ�!@ë1ã +Ÿä æ � ��ç 
 ,zâ@ã

é

�

$ � �détã �

1 2

(

1 2��

� �).Uâ�!�ëmã +ŸäÄæ � ��ç 
 ,bâ@ã�é

�

$ � �dé�ã �

i w

(�v

�

� ��.Ÿâ�!@ë1ã +ŸäÄæ � �tç 
 ,zâ�ã$é

�

$ � �`étã �

i x

(]v

�

�

��.Ÿâ�!@ë1ã +Ÿä æ � ��ç 
 ,bâ@ã�é

�

$ � �dé�ã��

v�(

i x

�

9:9<;>=,?A@B@DC



X

�

0©ê��téÓå��«æ&�€æ,$���� ��� � ',� �(!�ìfê*'	��
 ����¥á�


ª�hrsn‹UadW/ŒzX !

ö

‹Uad‚nWk{|adinƒpcnsfc�^dhjif\ �š£rW�™¿^,^`i�adhjsfRf^zqE^`inƒ^`i�vŸi�›�\ �gq¥Q
W�¡w^d‹Ua`Wk{|adit^`in^~¢wƒ3Wzu !��tq -€‹UV�•EW@a

in™5cnƒUƒU£rhjWzv�¬p£®^dW@aou ! !$! � �3ë¯â/�Uågê¿ë�
�� �gå�étë1ãdé:.3ê*! ��ê¿ã`â�!@ë1êKé � ��ç ��â@ãgê#">��ëmê#"Óâ�å �:��.Ÿâ�!@ë1ã +Ÿä…æ � �tç 
 ,zâ�ã³é

�

$ � �détã

�

132

(

1 2��

� �).Uâ�!�ëmã +Ÿä æ � ��ç 
 ,zâ@ã�é

�

$ � �détã��

i w

(�v

�

� ��.Ÿâ�!@ë1ã +Ÿä�æ � ��ç 
 ,bâ@ã�é

�

$ � �`étã��

i x

(�v

�

�6��.Ÿâ�!@ë1ã +Ÿä

æ � ��ç 
 ,zâ@ã�é

�

$ � �détã��

v�(

i x

�

!#" 9$!&%



$*âoé�'nâ�åoê*!©æ !�ëmê#"�â �³âmènêKé �på

�

étã��3â��fë�+Ÿã`â��5â¯ènä$â/�pë	��ëmêKé � XfX

�~Œ��

�

�

�

ª�hrsn‹UadW,Œ@‡8! �~Œ��GQ§W@¡w^`‹UadW�ƒUadit^`in^~¢wƒ3Wzu@q��

�

�

ö

‹Uad‚nW�{|adinƒ3ctsfct^`hrin\��š£rW�™¿^�^di©a`hrsnR_^bqt^`inƒk^di�vŸi�›�\ �gq�-*‹UVkl

•EW@a�in™�cnƒUƒU£rhjWzv/¬3£®^dW@aou !�� !�� �3ë¯â/�Uågê¿ë�
��6�).Uâ�!�ëmã +Ÿä æ � �tç 
 ,zâ�ã�é

�

$ � �dé�ã��

132

(

1 2��

� �).Uâ�!�ëmã +Ÿä æ � ��ç 
 ,zâ@ã

é

�

$ � �dé�ã �

i w

(]v

�

� ��.Ÿâ�!@ë1ã +Ÿä�æ � ��ç 
 ,bâ@ã>é

�

$ � �`étã �

i x

(�v

�

� �).Uâ�!�ëmã +Ÿä æ � �tç 
 ,zâ�ãé

�

$ � �dé�ã �

v�(

i x

�

��.Ÿâ�!@ë1ã +Ÿä¨æ � ��ç 
 ,zâ@ã,é

�

$ � �détã �

v�(

i w

�

�:��.Ÿâ�!@ë1ã +Ÿä æ � ��ç 
 ,zâ@ã„é

�

$ � �`étã �

i w

(

i x

�

�:��.Ÿâ�!@ë1ã +Ÿä æ � ��ç 
 ,zâ@ã

é

�

$ � �dé�ã��

i
x

(

i
w

�

9:9<;>=,?A@B@DC



Xn‡ 0©ê��téÓå��«æ&�€æ,$���� ��� � ',� �(!�ìfê*'	��
 ����¥á�


�~Œ��

�

�

�

ª�hrsn‹UadW�Œ&# !��~Œ��„Q§W@¡_^d‹UadWkƒpa`in^`it^~¢wƒEWbu"!³Xpq �

�

�

ö

‹pa`‚fWk{|adinƒ3ctsfct^`hrin\ �K£jW@™¿^©^`i:adhjsfRf^zq5^`ifƒ^di:vUi�›�\ �gq

-€‹UV�•EW@a€it™�ctƒUƒp£jhrWbv�¬p£j^`Wbadu"!2+ ! ���pë]â��påoê¿ë�
����:�:.3ç �(!@ê � �Æé

�

$ � +wåoåoê � � � ��.Ÿâ�!@ë1ã +ŸäÄæ � �tç 
 ,zâ�ãké

�

$ � �détã

�

132

(

1 2��

� �).Uâ�!�ëmã +Ÿä æ � ��ç 
 ,zâ@ã�é

�

$ � �détã��

i w

(�v

�

� ��.Ÿâ�!@ë1ã +Ÿä�æ � ��ç 
 ,bâ@ã�é

�

$ � �`étã��

i x

(�v

�

�6��.Ÿâ�!@ë1ã +Ÿä

æ � ��ç 
 ,zâ@ã�é

�

$ � �dé�ã �

v�(

i w

�

� �).Uâ�!�ëmã +ŸäÄæ � ��ç 
 ,bâ@ã�é

�

$ � �dé�ã �

v�(

i x

�

� ��.Ÿâ�!@ë1ã +Ÿä�æ � �tç 
 ,zâ�ã�é

�

$ � �détã

�

i
w

(

i
w

�

�6�).Uâ�!@ëmã +Ÿä æ � �tç 
 ,zâ�ã�é

�

$ � �dé�ã �

i
x

(

i
x

�

!#" 9$!&%



$*âoé�'nâ�åoê*!©æ !�ëmê#"�â �³âmènêKé �på

�

étã��3â��fë�+Ÿã`â��5â¯ènä$â/�pë	��ëmêKé � X�#

ª�hrsn‹UadW/Œ&% !

ö

‹Uad‚nWk{|adinƒpcnsfc�^dhjif\ �š£rW�™¿^,^`i�adhjsfRf^zqE^`inƒ^`i�vŸi�›�\ �gq¥Q
W�¡w^d‹Ua`Wk{|adit^`in^~¢wƒ3Wzu !��tq -€‹UV�•EW@a

in™
ctƒpƒU£jhrWbv;¬p£j^`W@aou"!2+ ! ���pë]â��pågê¿ë 
�� �:�:.3ç �(!@ê � �²é

�

$ � +wåoågê � � � ��.Ÿâ�!@ë1ã +Ÿä æ � ��ç 
 ,zâ@ã,é

�

$ � �dé�ã �

1 2

(

1 2��

�

��.Ÿâ�!@ë1ã +Ÿä æ � ��ç 
 ,bâ@ã�é

�

$ � �`étã �

i w

(�v

�

� ��.Ÿâ�!@ë1ã +Ÿä æ � ��ç 
 ,zâ@ã�é

�

$ � �détã �

i x

(�v

�

� �).Uâ�!�ëmã +Ÿä æ � ��ç 
 ,zâ@ã

é

�

$ � �détã �

v�(

i w

�

� �).Uâ�!�ëmã +Ÿä�æ � ��ç 
 ,zâ@ã�é

�

$ � �dé�ã �

v�(

i x

�

���).Uâ�!@ëmã +Ÿä�æ � ��ç 
 ,zâ@ã�é

�

$ � �dé�ã �

i w

(

i w

�

�

��.Ÿâ�!@ë1ã +Ÿä æ � ��ç 
 ,bâ@ã�é

�

$ � �dé�ã��

i
x

(

i
x

�

9:9<;>=,?A@B@DC



X4% 0©ê��téÓå��«æ&�€æ,$���� ��� � ',� �(!�ìfê*'	��
 ����¥á�


� ���������*�/�#���

�jŒ �©ó#i_u~^din\¥qpô°õ�q3‰n‹U\UW�ŒbŽfŽ4#U¤fZ~ø�ø8ø

ö

inV$ƒU‹Ÿ^dW@a³òwiŸe@hjW@^~¢/{|adWbudu@¤

�

�

�©÷�¤Óõ�vUct£yu~^dW@hr\pudužif\,cn\pv©‰U¤zõ�¤ÓòwW�^dRUhrcn\¥¤nõÆªGcfu~^
ù§W@‚fW@£fòwW@^�ô:W@^`RUiŸv,™šifa§{|adinƒpcnsfc�^dhj\ps#Z]\_^dW@a`™Kcne�Wzu@¤

�Ué +Ÿã � ��ç�é

�

�é�ä . +Ÿë	��ëmêKé � ��ç$�œì 
Óågê*!�åoq
ŒnŒz• �

�

�B!

�

%fŽ��

�

� �ŸqUŒbŽfŽ4#Ÿ¤

� X���±„hr£r£jWzu|õ*‹U•EW@a`^�ct\pvkù§cn‹Ua`W#ó#£rcn\pegl]ªUWbadcn‹pv«¤Ÿõ*\kW@£rW@V$W@\_^octad¢„ƒpa`iwit™3it™p^dRUWSWbÝ_‹Uhr‚�ct£rW@\pe@Wœ•EW�^~›#W@Wb\

�

v$ct\pvkXnvke�£ycnudužhye@cn£Ÿuž\pcn•nWzu|ct\pv�snWbiwvUWbu`hre#cne�^`hr‚nW�e�if\f^din‹Uaoub¤UQ§WzeoRU\Uhye@ct£U•*W@ƒEina`^8XnXt‡_ˆUqÓZ -€•*Z~õ�q

‰fct\w‹pcna`¢°ŒzŽnŽf•U¤

� ‡ �©ó#xb\UxbvŸhyeg^dW/óScnude�£rW�ct\pvÚ•*cfeoRUhyv²÷³W@adhyeoRUWn¤�•�W@sfhjif\•^dadcfeo•whj\Us�^dRUa`if‹UsnR²hrV$cnsnW;u`WbÝ_‹UWb\pe�Wzu@¤�Z]\

�Sã`é !oâoâ�'�ê#�wè�å*é

�

ë1ìwâ %tëKì����pë]â�ã � ��ëmêKé � ��ç �é �

�

â�ã`â/� !oâ³é � �é�ä . +Ÿë]â�ã��
êyåoêKé � �jŒ �mq�ƒpcnsnWzu§Xnˆ

�

�ŸXnˆ��Ÿ¤

õ€ƒUƒEWbctadWbv:cn£ru`ikcfu�ct\�Z]\Uadhrc$•�WzužWzctaoeoR�•�Wbƒ3ifaž^€•*•�l

�

‡fXnŽ �K÷³Wben¤¥ŒbŽfŽt‡ ��¤

� #��©õ�¤Uó#i�‚_hr•5q

ö

¤�õ€\pct£r¢Ÿužhyu#it™§V�‹U£®^dhreoR3ct\U\UWb£5\pctada`i�›Sl¯•pcn\pvk¬p£j^`W@aouœ™šinaShrV$cnsnW³^`W@¡_^d‹UadW„u`W@sfVkWb\_^dc�l

^dhjif\¥¤ � 
 
�
 �§ã�� �Uå"/:�3ê®è(� �tç �#ã`é�!oâgåoågê#�_ènq3XfŽ �KŽ �B!

�

ˆ

�

#��

�

ˆn‡fXUqŸŒzŽnŽpŒn¤

� %���‰p¤8ª#¤

ö

cn\U\w¢n¤½õ�e�inV$ƒU‹U^dc�^dhjif\pct£*cnƒUƒUadifcfeoRÇ^diÚWbvŸsfW:vUW�^`Wzeg^dhjif\¥¤ � 
�
�
 �Uã�� �Uå �(!@ë1êKé �Uåé �

� ��ëmë¯â@ã �:æ � ��ç 
Óågêyå � � ' � �(!�ìfê#�5â � �pë]â@ç¿ç ê®èfâ/� !oâ@qp• � % �D! � %nŽ��,��Žf•Uq4-€i�‚nWbV�•EW@a,ŒbŽf• %U¤

� ���,í�¤

ö

cfužWb£j£rWbubqw•©¤��,hrV$V$W@£mq_cn\pv;±k¤wòUctƒUhra`i3¤¥±„W@iŸvŸWbu`hye€cne�^`hr‚nW€e@in\_^`if‹Uaou@¤EZ]\��#ã`é�!oâoâ�'tê#�_ètå,é

�

ë1ìwâ

%tëKì � �3ë¯â@ã � �të1êKé � �tç |é �

�

â@ã`â/� !oâ$é � �étä�. +Ÿë¯â@ã��§êyågêKé � �jŒ �mqUƒ3ctsnWzu %nŽt‡	��%fŽnŽU¤

� •��,í³hre@W@\_^

ö

cfužWb£j£rWbubq
•�if\
�,hjV$V$W@£mqGct\pvÚ±„‹Uhr£j£rW@adV$iòŸctƒphjadip¤:±„W@iŸvŸWbu`hye�cneg^dhj‚fW;e�if\f^din‹Uaoub¤ �¥ìwâ

���pë]â�ã � ��ëmêKé � ��ç��Ué +Ÿã � ��ç
é

�

�é�ä . +Ÿë]â�ã��
êyågêKé �pq

� �

�žŒ��D! %pŒ� �tŽUq3ŒbŽnŽ��w¤

� Ž��©õ�¤

ö

Rpct•waoct•Eina`^~¢nq

/

¤§òw^dcthr•¥q§cn\pv•‰p¤«÷€‹p\pe@cn\¥¤�÷³W�™šifa`V�ct•p£jW$ó#in‹U\pvpctad¢>ª
hr\pvŸhr\Us�hj\Úô:WzvŸhrebct£

Z]V�cnsnWbuœ•w¢$Z]\f^dW@sfadct^`hr\Us�±„aocnvŸhrW@\_^#cn\pv;•�Wbsnhrin\;Z]\U™šinadV$ct^`hrin\¥¤ � 
�
�
Hëmã�� �Uå"/'�â�'tê*!A��ç �gä �@ènê#�_ènq

Œ$#�� % �B! •4#nŽ��Ÿ•���ˆpqpŒzŽnŽ %p¤

�rŒbˆ��,ù8¤ ÷�¤

ö

inRUWb\¥¤°´³\Úcfeg^`hr‚nW�e�in\_^din‹Ua©V$iŸvŸW@£yu�cn\pv²•pct£r£ri_if\pub¤ �� $�� ��� �gä �@è_â
��� 'fâ�ãgë	� � '�ê#�_ènq

#nX !

�

ŒfŒ�

�

Œb•pqpŒbŽfŽUŒf¤

�rŒnŒ �©±k¤

ö

a`i_u`u�ct\pv!õ�¤|‰fcthr\¥¤:ô>ctad•ni�‚°aoct\pvŸifV ¬pWb£rv²^dW�¡w^`‹pa`W;V$iŸvŸWb£rub¤ � 
�
�
 ���«æ � �gq # !

�

#��wXnŽpq

ŒzŽn•fXU¤

�rŒ

�

�,•�¤�÷³W@adhreoRpWn¤>Û€u`hr\Us•ebct\U\w¢ � u�e�adh®^dW@adhrc�^di•vŸWba`hr‚nW;ca`Wze�‹Uaoužhr‚nWb£j¢hjV$ƒU£rW@V$W@\_^dWbvÚifƒŸ^`hrV�ct£8WzvŸsnW

vUW�^`Wzeg^dinaz¤ �«ìŸâ����pë]â�ã � ��ëmêKé � ��ç��Ué +Ÿã � ��ç
é

�

�é�ä . +Ÿë]â�ã��
êyåoêKé �pq
Œ �

�

�B!rŒ"%����EŒz•��Ÿq_ô°cÓ¢°ŒzŽn•��Ÿ¤

�rŒbX��,÷�¤w÷€‹U\p\/ct\pvk¦ ¤

/

hrsnsfhj\pub¤¥´³ƒŸ^`hrV�ct£Us_ct•Eina|¬p£j^`Wbadu|™šina�^dW�¡w^`‹pa`W*u`W@sfVkWb\_^dc�^dhjif\¥¤ � 
�
�
 �§ã�� �på"/

��ä �bèfâ �#ãdé !oâ�ådågê#�wètqU‡ � � �B! Žt‡����wŽ4%t‡pq3ŒbŽfŽ4#Ÿ¤

�rŒ@‡ �,÷�¤E±,cn•3ifab¤GQSRUWbinad¢;it™Ge�inV$V�‹U\Uhye@c�^dhjif\pub¤ � 
�
 �#ãdé !oâoâ�'�ê#�_ètågq3ŽfX �

�

% ��qEŒzŽt‡�%U¤

!#" 9$!&%



$*âoé�'nâ�åoê*!©æ !�ëmê#"�â �³âmènêKé �på

�

étã��3â��fë�+Ÿã`â��5â¯ènä$â/�pë	��ëmêKé � X��

�rŒ&#��,ª#¤

/

W@hj^`Ènqt{�¤t{�W@adW@Èfqtct\pv�{
¤tó#if‹Ÿ^`RUWbV�¢f¤wô:‹p£®^dhrude@cn£jW#V$hj\UhrV$hjÈzc�^dhjif\�it™Usf£jif•pct£_W@\pW@adsn¢„™š‹U\pe�^`hrin\pu

hr\°užifV$W„‚whyuž‹3ct£«adWbe�i�‚fW@ad¢$ƒUa`if•U£rW@V�u@¤ $�� $�� ��� ��ä �bèfâ ���pë]â�ãoågë	� � 'tê#�_ènq,#tŽ,!jŒ

�

#��5ŒbXn‡pqUŒzŽnŽt‡3¤

�rŒ"%��,õ�¤œ‰fcthr\µcn\pv·•�¤8ªpcna`adin•wRpu`hrcp¤ÇÛ*\3už‹UƒEW@ad‚whru`WbvÇ^`W@¡w^`‹UadW>užWbsnV$W@\_^oc�^`hrin\·‹pu`hj\UsÆ±,cn•3ifa�¬3£®^dW@aou@¤

� ��ëmë¯â@ã � �³â�!oédè �3ê¿ë1êKé �pq

�

‡,!rŒnŒ"%����5ŒnŒb•4%UqUŒzŽnŽpŒn¤

�rŒ$���©ôÚ¤ �©cfu`ubq�õ�¤G¦Chj^`•whr\¥qœcn\pvÆ÷�¤�Q§Wba`ÈbinƒEin‹U£rifub¤²òw\3ct•nWzu !�õ�eg^`hr‚nW�e�if\f^din‹UakV$iŸvŸW@£yu@¤!Z]\ ��ê¿ãoågë

���pë]â�ã � ��ëmêKé � ��ç��é �

�

â�ãdâ�� !dâ$é � �é�ä . +Ÿë]â�ã��
êyågêKé �pqpƒpctsfWbu

�

#nŽ��

�

%n•pqfù§in\pvŸif\¥qp‰n‹U\UW$ŒbŽf•��w¤

�rŒb•��

ö

¤ �,W@ad‚wadcn\U\!ct\pvÚª#¤

/

W@hj^`Èf¤>õ�ô°cna`•fi�‚•*cn\pvŸinVkl]ª�hjWb£rvÆô:iŸvŸWb£®l]óScnu`Wbv!õ*ƒpƒUa`i_cneoR²^`i•Û*\Ÿl

u`‹UƒEW@ad‚whru`Wbv Q
W�¡w^`‹UadW•òwWbsnV$W@\_^oc�^`hrin\ Û€u`hr\UsÇù¥iŸebct£€cn\pvC±„£jif•pct£³òŸƒpc�^dhrcn£³ò_^dct^`hyu~^dhrebu@¤ �gä �@è_â

�Sã`é !oâ�åoåoê#�wètq3‡ � % �B! •4# %��Ÿ• %

�

qf‰n‹U\UW�ŒbŽfŽ4#U¤

�rŒbŽ��,õ�¤ �,RUin^dcn\UÈbcfv�ct\3vk‰p¤ �k¤

ö

RUWb\¥¤3Û€\puž‹pƒ3Wba`‚whyužWzv$òŸW@snV$Wb\f^oc�^dhjif\�in™EQSW�¡w^d‹Ua`WzvkZ]V$cnsnWzu
•w¢kø�vŸsnW

÷³W�^dWbe�^`hrin\:hj\>ô:‹p£®^dhrvŸhrV$W@\pu`hrin\pcn£§ª�Wbc�^d‹UadWbub¤ � 
�
�
 � �«æ � �gq¥ŒfŒ �K‡ �B! ‡pŒb‡ �w‡

�

ˆpqnõ*ƒpa`hr£�ŒbŽf•nŽp¤

�

�

ˆ��©ò«¤ �,hyeoRUW@\3cnudu`cnV�¢nqEõ�¤ �,‹UV�ctazq3{�¤§´³£j‚fW@azq3õ�¤EQ�ct\U\pW@\w•pct‹pV�q5ct\3v>õ�¤���W@ÈbÈ@hm¤„±„aocnvŸhrW@\_^*Üpi�›*u

cn\pv�sfW@inV$W@^`adhre�cfeg^`hr‚nW*e@in\_^`if‹Ua�V$iŸvŸW@£yub¤«Z]\ �#ã`é�! / �8ê

�

ëKì ���pë]â�ã � ��ëmêKé � �tç �é �

�

â@ã`â�� !oâ�é � �é�ä �

. +Ÿë¯â@ã��§êyågêKé � �jŒ �m¤

�

�

Œ �,õ�¤
ù§W@in\3ctaovŸhrubq¥õ�¤

ö

‹UƒŸ^dcpq
cn\pv!•©¤§óSc�}žebuž¢f¤�òŸW@snV$Wb\f^oc�^dhjif\•in™œaoct\UsfWkhrV�ctsfWbu,cnu„^dRUW/u`WbctaoeoR

™šifasfW@inV$W@^`adhre!ƒpcnadcnV$W�^`adhye!VkiŸvŸWb£rub¤ �¥ìwâ � �3ë¯â@ã � �të1êKé � ��ç �Ué +Ÿã � �tç�é

�

|étä�. +Ÿë¯â@ã �§êyågêKé �pq

Œb‡ �1X �B!

�

#nX��

�

��ˆpqpŒzŽnŽ4#U¤

�

� �

�,•�¤«ô>ct£r£rcfvŸh1q¥‰p¤Eõ�¤¥òwW�^dRUhrcn\¥q¥ct\3v>ó„¤

ö

¤5í|W@V�‹Uadh1¤©òwRpcnƒ3WkV$iwvUW@£rhj\Us�›�h®^dR>™šadin\_^³ƒpa`ifƒpcts_c�^`hrin\ !

õ £rW@‚fW@£¥u`W�^€cnƒUƒUadifcneoR§¤ �«æ � ��q¥Œ$���

�

�B!rŒ&#t• �EŒ>� #ŸqfªUW@•pa`‹pcna`¢°ŒzŽnŽ�#Ÿ¤

�

�

X��©ò«¤|ô>ct£r£rct^b¤²ô°‹U£®^dhjadWbu`in£r‹Ÿ^dhjif\ÆctƒUƒUadiÓ¡ŸhjV�ct^`hrin\pu�cn\pvÚ›ScÓ‚nWb£jW@^�ina`^`RUif\UinadV�ct£�•3cnu`Wbu�in™ �

4

$

�

-

¤

�Uã�� �Uå"/¥æ³ä$â@ã"/1� ��ë1ì / �«é !�/rqpXpŒ&# ! %nŽ �w•��wqpŒzŽn•fŽU¤

�

�

‡ �,ó„¤ ò5¤Ÿô°ct\�}~‹p\pc�^dR/ct\pv/•©¤

ö

RpW@£r£rcnƒUƒpcU¤¥Û€\pu`‹Uƒ3Wba`‚whyužWzv�QSW�¡w^`‹pa`W,òwW@sfVkWb\_^dc�^dhjif\;Û€u`hj\ps�ô°ctad•ni�‚

•€ct\pvŸifV�ª�hrW@£yv:ô°iwvUW@£yu@¤�� 
 
�
 � �«æ � ��q¥ŒbX � # �B! ‡���• �_‡_•

�

q_ô°cÓ¢>ŒbŽfŽUŒf¤

�

�

#��©‰p¤�ô°ctiÆcn\pv õ�¤�‰fcthr\¥¤…Q§W@¡w^`‹UadWe�£ycnudu`h®¬3ebc�^dhjif\ cn\pvCu`W@snV$Wb\f^oc�^dhjif\C‹pužhr\UsÆV�‹U£j^`hra`Wzužif£j‹Ÿ^dhjif\

u`hrV�‹U£j^dcn\UW@if‹pu�ct‹Ÿ^dinadW@sfa`Wzužhr‚nW³VkiŸvŸWb£rub¤ � ��ëmë]â�ã ����â�!dédè(�pê¿ëmêKé �pq

�

# !rŒ$�tX��EŒz•n•pqpŒbŽfŽ

�

¤

�

�

%��©‰p¤ ‰U¤«ô:inadWn¤*QSRpW�£rW@‚nWb\w•3Wba`snlmV�ctaoÝ_‹pctaovw^�ct£rsnifa`hj^`RUV:qEhjV$ƒU£rW@V$Wb\f^oc�^dhjif\>ct\pv:^dRUW@ifa`¢f¤*Z]\±k¤«õ�¤

¦!c�^oužif\¥q�WzvŸh®^dinazq,0 +Ÿä�â@ãgê*! �tç,æ � ��ç 
Óågêyågq�ù§Wbeg^d‹UadW -*it^dWbuhj\ ô>c�^`RpW@V�c�^dhrebu %nXfˆU¤€òwƒpa`hr\UsnWbažl

í|Wba`£ycts3q«ŒbŽ�� �w¤

�

�

���©ò«¤�´„užRpW@a©ct\pv!‰p¤§òwW�^dRUhrcn\¥¤$ªUadin\_^du„ƒUadinƒpcnsfct^`hr\Us/›�hj^`RÚe�‹pa`‚�c�^d‹UadWkvŸWbƒ3Wb\pvŸWb\f^�u`ƒ3WbWbv !©ct£rsninl

adhj^`RUV�u³•pcnu`Wbv:if\:^`RUW

/

ctV$hr£®^din\Ÿl~‰ncfe�if•Uh«™šinadV�‹p£rct^`hrin\¥¤��Ué +Ÿã � ��ç�é

�

�étä�. +Ÿë �të1êKé � ��ç$�œì 
Óåoê*!�ågq

�tŽ !rŒ

�

�_‡fŽpq3ŒzŽn•f•U¤

9:9<;>=,?A@B@DC



Xf• 0©ê��téÓå��«æ&�€æ,$���� ��� � ',� �(!�ìfê*'	��
 ����¥á�


�

�

•�� -�¤�{�cnadcnsnhrifu;cn\pv •©¤�÷³W@adhreoRpWn¤ õ {�÷„øGl¯•pcnu`WbvHù¥W@‚fW@£©òwW�^:õ*ƒUƒpa`i_cneoRC™šifa�÷³W�^`Wzeg^dhjif\Hct\3v

Q
aocneo•whj\ps½it™:ô:i�‚whj\Us ´³•Ÿ}~Wbe�^dub¤¶Q§WzeoRU\Uhye@ct£�•�Wbƒ3ifaž^ÚXUŒ>��Xpq�Z -€•*Z~õ�q©ªUaoct\pe@Wnq�ô°cÓ¢�ŒbŽfŽ��Ÿ¤

R_^`^`ƒ ! � ��›�›�›©¤ hr\Uadhrcp¤ ™ša �ÓaoctƒUƒEina`^du ��u`inƒpRUhrc ��•*•�l¯XpŒ$�ÓXp¤ R_^`V$£m¤

�

�

Ž�� -�¤�{�cnadcnsnhrifu;cn\pv •©¤�÷³W@adhreoRpWn¤ õ {�÷„øGl¯•pcnu`WbvHù¥W@‚fW@£©òwW�^:õ*ƒUƒpa`i_cneoRC™šifa�÷³W�^`Wzeg^dhjif\Hct\3v

QSaocneo•whr\Usin™„ô:i�‚whr\Us!´³•Ÿ}~Wzeg^ou@¤ÚZ]\ �#ã`é�!dâoâ�'�ê#�wè�å°é

�

ë1ìwâ !Óë1ì � �3ë¯â@ã � �të1êKé � �tç��é �

�

â@ã`â�� !oâé �

�étä�. +Ÿë¯â@ã��§êyågêKé �3q3ó#inV�•pcÓ¢nq Z]\pvŸhycUqU‰fct\w‹pcna`¢:ŒbŽfŽn•p¤_Z~ø8ø�ø

ö

inV$ƒU‹Ÿ^dW@a€òwiŸe@hjW@^~¢�{|adWbudu@¤

� Xnˆ�� -€hj•fin£ycti_u�{Gctaoctsfhji_u�ct\pvÇ•*cneoRUhyvÆ÷³W@adhreoRpWn¤•÷³W�^dWbe�^`hr\Us•V�‹U£j^`hrƒU£jW�V$i�‚whj\Us>^dctadsnW@^du�‹pužhr\Us²vŸW�l

™šifa`V�cn•U£jW�e@in\_^`if‹Uaou@¤GZ]\�� �3ë¯â@ã � �të1êKé � �tç��é �

�

â@ã`â/� !oâ$é � �gä �@è_â��Sã`é !oâ�åoåoê#�wètq3‚nif£j‹UV$W©Z`Zœin™�Z`ZžZgq

ƒ3ctsnWzu,Œb•fX��EŒz• %pq_òŸcn\f^oc�l]óSctad•pctaocUq

ö

ct£rh®™šifa`\phrcpq_´„eg^din•EW@a,ŒbŽfŽ��w¤

� XUŒ �,õ�¤8{�W@\_^`£yct\3v«¤µõ€‹Ÿ^`ifV�c�^`hye°øG¡w^`aocne�^`hrin\·it™©÷€W@™šinadV$cn•U£rW�{Gcta`^/ô:iŸvŸW@£yub¤ �¥ìwâ�� �3ë¯â@ã � �të1êKé � �tç

�Ué +Ÿã � ��ç�é

�

�é�ä . +Ÿë]â�ã �§êyågêKé �3qUƒpctsfWbu„Œbˆ����5Œ

�

%pq3ŒzŽnŽfˆU¤

� X

�

�

/

¤ ôÚ¤œ•*cfc�™Kc�^;cn\pv õ�¤ �$¤

ö

¤�¦²in\psp¤ Q
W�¡w^`‹UadW:Z]\Ÿ™šinadV�c�^dhjif\Ÿl¯÷³hra`Wzeg^`Wzv·•*W@snhrin\C±„adi�›�hj\UsÚõ€£®l

sfinadh®^dRUV ™šina,Z]V�ctsfW$òŸW@snV$Wb\f^oc�^dhjif\ct\pv²•�Wbsnhrin\

ö

£ycnudužhj¬3ebc�^`hrin\§¤  � $�� �#q«‡fX �~Œ��D!jŒ �

�

Œnq«‰t‹U£r¢

ŒzŽn•f•U¤

� XnX��,Q,¤ •©¤�•�WbWbv«q

/

¤G¦²WbeoRpu`£jWbabqœct\pvµô!¤|¦•Wba`V�cn\¥¤ÆQ§W@¡w^`‹UadW:òŸW@snV$Wb\f^oc�^dhjif\·Û€u`hr\Us²c•÷€hj 5‹pužhrin\

•*W@snhrin\�snadi�›�hr\Us�^dWbeoRU\phrÝ_‹UWf¤�� ��ëmë¯â@ã � ��â�!oédè �3ê¿ë1êKé �pq

�

X �KŽ �B! Ž4#nX��wŽ4%nˆpqfòwW@ƒU^`W@V�•3Wba�ŒbŽfŽnˆp¤

� Xt‡ �©‰p¤nõ�¤fòwW�^dRUhyct\¥¤EõCª�cfu~^œô>ctaoeoRUhj\ps„ù§W@‚nWb£pòwW�^œô°W�^`Rpiwvk™šifa8ô:in\pit^`if\Uhye@ct£r£r¢�õ€vŸ‚�ct\3e�hr\Us�ª�a`if\f^ou@¤

Z]\��#ãdé !�/�0 �të+/¥æ !�/ ��!�êKâ/� !oâ@qU‚nif£j‹pVkW©ŽfXUqŸƒpcnsnWbu„Œ$#tŽUŒ �EŒ&%nŽt‡3qpŒzŽnŽ %p¤

� X4#��,{�¤pòwhrV$in\pe@W@£r£jhmqŸ¦ ¤ŸªUadW@WbV$cn\¥q

/

¤Ÿõ�vŸWb£ru`in\¥qŸcn\pv

/

W@W@sfW@a�‰U¤GòwRUhj™¿^dcn•U£jW,V�‹U£®^dhrude@cn£jW€^`aoct\puž™šinadV�u@¤

� 
�
�
 ë1ã�� �Uå"/|é ��� �

�

étãgä �të1êKé �7�¥ìŸâdétã�
�q3Xf• ! #t•�����%fˆ��wqpŒbŽnŽ

�

¤

� X %��©ò«¤

ö

¤��ERw‹¥q�Q,¤ ò5¤|ù¥WbWnq�ct\3vÆõ�¤ ù�¤ ��‹Uhr£j£rWn¤Ú•�Wbsnhrin\

ö

ifV$ƒ3W@^`hj^`hrin\ !/Û€\Uhj™š¢_hr\Us!òw\pct•fWbubq�•�W@sfhjif\

±„adi�›�hr\Us;ø|\UWba`sf¢��tóScÓ¢nWbu �tô>÷³ù™šina³ô°‹U£®^dh®l¯•pcn\pv:Z]V�ctsnW�òŸW@snV$Wb\f^oc�^dhjif\¥¤œZ]\ .Eã`é�! /œé

�

%tëKì � � �

ë]â@ã � ��ëmêKé � ��ç |é �

�

â@ã`âoâ�� !oâ�é � �é�ä . +Ÿë]â�ã��
êyågêKé �pq3óœi_u~^din\¥qUÛ„òŸõ�qE‰t‹U\pW�ŒbŽnŽ�#Ÿ¤

� X����©òŸin\Us

ö

Rw‹U\��ERw‹¥¤ �3ë	��ëmêyåoëmê*!A��ç � � ' �é�ä . +Ÿë	��ëmêKé � ��ç �¥ìwâoé�ãgêKâ�å

�

é�ã��gä �@è_â �«â¯ètä�â��3ë �të1êKé � � �pâ � �

ë�+Ÿã`â(�>é�'nâ@ç ê#�wè � � ' � ���@â�!@ë��€â�!oédè �3ê¿ë1êKé �p¤�{|Rp÷…^`RUWzužhyubq

/

ctad‚�cnv�Û*\Uhr‚nWbadu`hj^~¢nqp‰fct\w‹pctad¢:ŒbŽfŽ %U¤

� Xn•��©òŸin\Us

ö

Rw‹U\��ERw‹�ct\pv�õ*£yct\ ��‹phj£r£jWf¤�•*W@snhrin\

ö

inV$ƒ3W@^`hj^`hrin\ !|Û€\Uh®™š¢whr\Us;òw\pcn•nWbubqw•�W@sfhjif\�±„a`i�›Sl

hr\Us3q3ct\3v°ó#cÓ¢fWbu �tô°÷„ù™šina³ô:‹p£®^dhj•pcn\pv°Z]V�ctsfW�òwW@sfVkWb\_^dc�^dhjif\¥¤ � 
�
�
<�Ÿã � �Uå ��!�ëmêKé �på�é � � ��ë��

ë]â@ã �:æ � �tç 
Óågêyå � � ' � �(!�ìfê#�Eâ����pë]â�ç¿ç ê®è_â/� !oâ�q
Œb• �KŽ �D! •f•t‡	�wŽnˆfˆUqfòŸW@ƒŸ^dW@V�•EW@a�ŒbŽnŽ4%U¤

!#" 9$!&%



UnitéderechercheINRIA SophiaAntipolis
2004,routedesLucioles- B.P. 93 - 06902SophiaAntipolis Cedex (France)

UnitéderechercheINRIA Lorraine: TechnopôledeNancy-Brabois- Campusscienti�que
615,rueduJardinBotanique- B.P. 101- 54602Villers lèsNancy Cedex (France)

UnitéderechercheINRIA Rennes: IRISA, CampusuniversitairedeBeaulieu- 35042RennesCedex (France)
UnitéderechercheINRIA Rhône-Alpes: 655,avenuedel'Europe- 38330MontbonnotStMartin (France)

UnitéderechercheINRIA Rocquencourt: DomainedeVoluceau- Rocquencourt- B.P. 105- 78153Le ChesnayCedex (France)

Éditeur
INRIA - DomainedeVoluceau- Rocquencourt,B.P. 105- 78153Le ChesnayCedex (France)

��������� �	��
�

���������� ��� ���

ISSN0249-6399


