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 Szé�� ��¢:� - ý ���8��é2=,<%� ¼ �,é21 � ½0�
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Interpolation κ, S :
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sur la grille (r,z)
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Ê�ËëÌ Í ­J�D��%?á �J�D��% ­J�D�b�fáì�J�D��% ­J�D��%�áì�J�D��%
£ ¤�¥ G %J�D�J� %J�D�J� ÌJ�J�D�J��áÁ%J�J�D��%
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:�º ³*GJ@(OA<?R?<?CXCXB KM<?I%G�@AOA<UGJOAGJE �«CX<S>AED@AC'GJ>A>AI%NJ�tNJOAPABD<?W1OANbKMGJ\H\H<?O?Kd±�ED�DGJBDPA<�PA@Q\HN�PA�?ED<��ANJI%CF�Õ³ ½ W
\HGJBDC�[?YJGJED<?\H<?O?Kd@AOA<�GJ\H[?EDBDNJI%GbKMBDNJO�PA<?C�\HN�PA�?ED<?C'PA<SR,�ABD\HBD<?k
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���� 8�8�� � � �A6 � 079 ½ �DGJOAGJE �rCX<
\H<?OA[?<»PAGJOAC�º5.]� hJjJ} <TK§PA<Á¹�� ¹�@AIcGË\HNJO]KMI%[Á��@A<»ED<?C�BDCXNbKMNJ>7<?C�PA<Ã�`À G%�AGJBD<?O?K�PAGJOAC�R?<?C
PABDCX��@A<?C=PA<?C=GJ_ZNJOAPAGJOAR?<?CSCXBD\HBDEDGJBDI%<?CS±�R?<?EDED<?CSPA<?C=O�@AGJYJ<?CS\HNJED[?R?@AEDGJBDI%<?C�R?NJ\H\H<d>AGJI�<TÃr<?\H>AED<dR?<?ED@AB
PA<c³`ºÃ�¶a,ÄJk ½ G�KM<?\H>Z[?I%GbKM@AI%<HR?BDOA[TKMBD��@A<H>AED@ACS[?ED<T��[?<H��@AB¦>AI%[T�ÇGJ@LK�PAGJOACSR?<?CSPABDCX��@A<?C=<?\H>�º?R��A<�KMI%�?C
R?<?IVKMGJBDOA<?\H<?O?KHEDGHR?NJOAPA<?OACXGbKMBDNJO�PA<��`ÀÅCX@AI`ED<?CFYJI%GJBDOACXk

�`<?R?BÇR?NJOAC3KMB KM@A<`@AO��VGJB KFNJ_ACX<?IV�AGbKMBDNJOAOA<?EAI%<?EDGbKMB ��<?\H<?O?K'CXNJEDBDPA<?WÇ<TK`R?NJOAÆAI%\H<`_ABD<?Od>AGJI¶R?NJ\H>AGJI%GJBDC,NJO
EDGËC,NJ@AC3a,GJ_7NJOAPAGJOAR?<§PA<x�`À PAGJOAC�ED<?C�PABDCX��@A<?C�PA<�³ ³*GJ@AI%BDkS¿�[?GJOA\HNJBDOACXWSEDGn>AI%[?CX<?OAR?<§<?O�>AGJ�ACX<
YJG�©?<?@ACX<HPA<1�`ÀgPAGJOACSR?<?CSPA<?I%OABD<?I%C�PA<?\H<?@AI%<�@AO§\F�«C3KM�?I%<?W�ED<?CS\HN�PA�?ED<?C�PA<dR,�ABD\HBD<�>AI%[T��N%��GJO?K�@AOA<
R?NJOAPA<?OACXGbKMBDNJO���@AGJCXB a�KMNbKMGJED<UPA< �`À PAGJOAC�ED<?C'I%[?YJBDNJOAC��VI%NJBDPA<?CXk�È�OA<�GJE KM<?I%OAGbKMB ��<UR?NJOACXBDC�KM<�±�>ZNJC3KM@AED<?I
@AOQR?N�<�ØHR?BD<?O]K^PA<�R?NJEDEDGJYJ<UGJOANJI%\HGJED<?\H<?O?KH�tGJBD_AED<?W�NJ@�@AOQ\H[?R?GJOABDCX\H<�PA<�PA[?C,NJI%>LKMBDNJO�>AGJIVKMBDR?@AEDBD�?I%<?\`K
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:=GJOAC�R?<F\HGJO�@ACXR?I%B KMW7GJ>AI%�?C#G%��NJBDIµ>AI%[?CX<?O?KM['ED<FR?GJPAI%<�YJ[?OA[?I%GJE7<TK'ED<F�VNJI%\HGJEDBDCX\H<���@A<¦³%�D@LKMBDEDBDCX<F>ZNJ@AI
EDGH\HN�PA[?EDBDCXGbKMBDNJO�PA<?C`PABDCX��@A<?C�>AI%NbKMNJ>AEDGJOA[TKMGJBDI%<?CXWA³%�DGJB«<TÃ«>ZNJCX[=ED<?CFNJ_ACX<?IV�AGbKMBDNJOACXWrNJ_LKM<?O¬@A<?C'YJI%GJR?<S±HEDG
CX<?OACXBD_ABDEDB KM[`PA<²ED�DBDO?KM<?I%�V[?I%NJ\H�TKMI%<FPA@d´"EDGbKM<?GJ@�PA<5�²@AI%<²NJ>7[?I%[²>AGJI�ED�D·T¸�¹�ºgPA<µOANJ\�_AI%<?@ACX<?CrKMI%GJOAC,B KMBDNJOAC
\HNJED[?R?@AEDGJBDI%<?C#[?\HBDCX<?C�>AGJI"ED<?C"PABDCX��@A<?C">AI%NbKMNJ>AEDGJOA[TKMGJBDI%<?CµPA<?C�[TKMNJBDED<?C«³%<?@AOA<?C�e�: fJhJiJjJiJW7¹��n¹�@AI%BDYJGJ<?W
½+* �`G=Ä��JW�º¦.]�nhJjJ}=<TK`:�º ³*GJ@AkÐâ
�DGJBÇ<?OACX@AB KM<²PA[?R?I%B KFED<µ\HN�PA�?ED<µPA<*KMI%GJOAC,�t<?IVKFPA<µI%G%��NJOAOA<?\H<?O?K��ANJI%C
[?��@ABDEDBD_AI%<²KM�A<?I%\HN�PL�rOAGJ\HBD��@A<�EDN�R?GJErPA[T��<?EDNJ>A>Z[UCX>Z[?R?BDÆA��@A<?\H<?O?K^>ZNJ@AI`ED<?CFYJ[?NJ\H[TKMI%BD<?C�PA<SPABDCX��@A<?k
�"OAÆAOAW`PAGJOACHED<�R,�AGJ>AB KMI%<Z�JW1³%�DGJB²PA[?R?I%B K�ED�DGJOAGJE �«CX<�R?NJOAPA@AB KM<�CX@AIdEDGÁ_AGJCX<�PA<�R?<?CHNJ_ACX<?IV�AGbKMBDNJOACXk

�`<?EDED<Ta,R?B�\H�DGQ>Z<?I%\HBDCUPA<H\H<TK%KMI%<�<?O�[T�«BDPA<?OAR?<�@AO�R?<?IVKMGJBDO OANJ\�_AI%<�PA<�OANJ@L��<?GJ@LKM[?C^R?NJOAR?<?I%OAGJO?K�ED<?C
PABDCX��@A<?C�>AI%NbKMNJ>AEDGJOA[TKMGJBDI%<?C'<?O]KMNJ@AI%GJO?KHED<?CF[TKMNJBDED<?C�³%<?@AOA<?CF>AI%[?R?<?PA<?\H\H<?O?K�\H<?O]KMBDNJOAOA[?<?C$@

� ½ �D[TKMNJBDED<»PA<Qe�<?I%_ABDY e�:¾fJhJiJjJi <?C3K(<?O]KMNJ@AI%[?<(>AGJI�@AO PABDCX��@A<�>AI%NbKMNJ>AEDGJOA[TKMGJBDI%<»<?O I%NbKMGbKMBDNJO
¡S[?>AED<?I%BD<?OAOA<?k=�`<HPABDCX��@A<H<?C�K�>AGJISGJBDEDED<?@AI%CUPA<HYJI%GJOAPA<SKMGJBDEDED<?W�I%<?EDGbKMB ��<?\H<?O?KcR��AGJ@AP |VGX��<?R�@AOA<
EDNJBµPA<SKM<?\H>Z[?I%GbKM@AI%<�<?O GJR?R?NJI%P GX��<?R�ED<?C^\HN�PA�?ED<?C^PA<�PABDC,��@A<?C^>AGJCXCXBD�VCX~�<TK�GJCXCX<�©�\HGJCXC,BD�tk#�"O
�VGJB KMWZR?<?C`NJ_AC,<?IV�ÇGbKMBDNJOAC`\HNJO]KMI%<?O?K���@A<=ED<?CµI%[?YJBDNJOAC�<TÃ�KM<?I%OA<?C`PA@�PABDCX��@A<?C²<?O?KMNJ@AI%GJO?K^e':vfJhJiJjJi
OA<�CXNJO?K�>AGJCd��@AGJEDB KMGbKMB ��<?\H<?O]K(PABDÉZ[?I%<?O?KM<?CHPA<�R?<?EDED<?Cd<?O?KMNJ@AI%GJO?K»ED<?C�[TKMNJBDED<?C1³ ³*GJ@AI%BDk¿�A@AI^EDG
_AGJCX<QPA<�EDG�\H<?CX@AI%<QPA<QEDG§\HGJC,CX<QPL�rOAGJ\HBD��@A<QPA<�ED�D[TKMNJBDED<Q<TK(PA<?C�PANJOAOA[?<?C�>A�ANbKMNJ\H[TKMI%BD��@A<?C
PA<cED�D[TKMNJBDED<?W#R?<TK%KM<cGJOAGJE �«C,<�G�\HBDC^<?O [T�rBDPA<?OAR?<c��@A<�EDG�PA[TKM<?I%\HBDOAGbKMBDNJOnPA<�EDG»PABDC3KMGJOAR?<�PA�De�:
fJhJiJjJi^>AGJI�ED<�C,GbKM<?EDEDB KM<'e�BD>A>AGJI%R?NJC#[TKMGJB K=CXNJ@AC3a,<?C3KMBD\H[?<?kZÈ�OA<�[TKM@APA<�@AE KM[?I%BD<?@AI%<�BDOAPA[?>Z<?OAPAGJO?KM<=G
R?NJOAÆAI%\H[FR?<TK%KM<`OANJ@L��<?EDED<`<?C3KMBD\HGbKMBDNJOHPA<`EDG=PABDC3KMGJOAR?<`PA�De�: fJhJiJjJiJk��`<?R?BAR?NJOAC3KMB KM@A<`EDG=>AI%<?\HBD�?I%<
>AI%<?@L��<�PA<�ED�D<TÃ«BDC3KM<?OAR?<�PA�D@AO�PABDCX��@A<�<?O�I%NbKMGbKMBDNJO ¡S[?>AED<?I%BD<?OAOA<�GJ@LKMNJ@AIUPA�D@AOA<�[TKMNJBDED<�PA<=K �«>Z<
CX>Z<?RTKMI%GJE�CXBr>AI%[?R?N�R?<�|V¹�}J~%k
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� ½ �D[TKMNJBDED<�PA<�e�<?I%_ABDYU¹;�°¹'@AI%BDYJGJ<?WZPA<�K �«>Z<�CX>Z<?RTKMI%GJEp¹�ÄUG�[TKM[�NJ_ACX<?IV��[?<'G%��<?R�@AO�EDNJ_Z<�PA<�KMGJBDEDED<
BDOA�t[?I%BD<?@AI%<c±�Ä(CX<?R?NJOAPA<�PA�DGJI%R?k=�`<?C^NJ_ACX<?IV�ÇGbKMBDNJOAC^I%[T���?ED<?O?KQ��@A�D¹��Å¹'@AI%W#R?NJOACXBDPA[?I%[?<�R?NJ\H\H<
ED<�>AI%NbKMNbK �«>Z<�PA<?C^[TKMNJBDED<?CdPA<�e'<?I%_ABDYÁ>ZNJCXCX�?PA<�<?OËI%[?GJEDB KM[c@AOA<�C3KMI%@ARTKM@AI%<�BDOA[?PAB KM<?k ½ <cPABDCX��@A<
��@AB7ED�D<?O?KMNJ@AI%<=OA�D<?C3K=>AGJC#<?O�I%NbKMGbKMBDNJO�¡S[?>AED<?I%BD<?OAOA<=<TK=>7NJCXC,�?PA<�PA<?Cµ_AI%GJC#CX>ABDI%GJ@LÃ°| 3=4�. ©76¦©98�©
u]w�x
y{zÇiJ}J}JhJWA<TK`EDG=C3KMI%@ARTKM@AI%<`PA@�R?NJO]KMBDO¬@A@A\ ±=ÄJkDf=\H\H~%k ½ �DNJI%BDYJBDOA<`PA<²R?<TK%KM<²>7<?IVKM@AI%_AGbKMBDNJOHOA�D<?C3K
>AGJC`KMNbKMGJED<?\H<?O]K�R?NJ\H>AI%BDC,<?W#\HGJBDC^>7NJ@AI%I%GJB KKºTKMI%<�EDG�KMI%GJR?<�PA<d2±]h��¼9¼ �	� �?0V4�� ¹¶8Ë2^]­8
�*Z78¬234�/¶/"8
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 ìr618QNJ@QPA�D@AOQ[T��<?OA<?\H<?O?KdG%��GJO]K^>Z<?IVKM@A_7[�ED<SPABDC,��@A<?k

� ½ �DGJOAGJE �rCX<#<?OAR?NJI%<²>AI%[?EDBD\HBDOAGJBDI%<`PA<µEDG'C�KMI%@ARTKM@AI%<µ>A�]�«C,BD��@A<²PA< ½+* �`G�Ä��=<TK²º5.]�ËhJjJ}'R?NJOAÆAI%\H<
ED�D<TÃ«BDC�KM<?OAR?<cPA<�YJI%GJPABD<?O]KMC=��<?IVKMBDR?GJ@LÃ PA<^KM<?\H>7[?I%GbKM@AI%<�PAGJOAC�ED<?CHPABDC,��@A<?Cd>LKMNJ>AEDGJOA[TKMGJBDI%<?C�NJ_La
CX<?IV��[?C�R?NJ\H\H<�PAGJOAC�ED<HR?GJC�PA<�:=º ³*GJ@Ak ½ <�I%GJ>A>7NJIVK�C,BDYJOAGJE a,±ba,_AI%@AB Kc�VGJBD_AED<�PA<?C²KMI%GJOACXB KMBDNJOAC
¡E' �`À�|VÄba,}J~¶EDBD\HB KM<²@AO�>7<?@^ED�DGJOAGJE �«C,<?W�\HGJBDC¦ED�D<TÃrBDC3KM<?OAR?<#PA�D@AO^YJI%GJPABD<?O?K���<?IVKMBDR?GJE�PA<*KM<?\H>7[?I%GbKM@AI%<
<?C3KUPA[?\HNJO?KMI%[?<?k

� ½ <?C�NJ_AC,<?IV�ÇGbKMBDNJOAC'>AI%[?CX<?O?KM[?<?C�PAGJOAC�R?<TK%KM<FKM�A�?CX<��VNJI%\H<?O?K^@AO�\HBDOAB a,GbKMEDGJC'\HNJED[?R?@AEDGJBDI%<^@AOABD��@A<?k
½ <?C=KMI%GJOACXB KMBDNJOAC�I%[?CXNJED@A<?C�±§EDG§�VNJBDCHCX>Z<?RTKMI%GJED<?\H<?O?K»<TK�C,>AGbKMBDGJED<?\H<?O?K»R?NJOAC�KMB KM@A<?O?K»@AO°PA[?_A@LK
>AI%NJ\H<TK%KM<?@AI�PA<H_AGJCX<dPA<HPANJOAOA[?<?C�R?NJOAR?<?I%OAGJO]KcEDG�R,�ABD\HBD<�NJ_AC,<?IV�ÇGbKMBDNJOAOA<?EDED<�PAGJOACUED<?CSPABDCX��@A<?C
>AI%NbKMNJ>AEDGJOA[TKMGJBDI%<?CXk

� ½ �DGJOAGJE �rCX<§<?OnKM<?I%\H<§PA<�R��ABD\HBD<�PA<?CdKMI%GJOACXB KMBDNJOAC(NJ_ACX<?IV��[?<?CQPAGJOACQ:=º ³*GJ@AW�<TK PAGJOACQ@AOA<
\HNJBDOAPAI%<�\H<?CX@AI%<SPAGJOAC ½Ø* �`GHÄ���<TKUº5.]� hJjJ}H<?C3K`KMNJ@LKU±H�VGJB KUOANJ@L��<?EDED<�R?GJI`<?EDED<S<?C3KUI%[?GJEDBDCX[?<
CX@AI�PA<?C"R?GJIVKM<?C"I%[?C,NJED@A<?C�PANJO?K�ED<`I%GJ>A>7NJIVK'C,BDYJOAGJE a,±ba,_AI%@AB K�>Z<?I%\H<TK'ED<?C">AI%<?\HBD<?I%C�I%[?C,@AE KMGbKMC"��@AGJOLa
KMB KMGbKMBD�tC,k��²BD<?O(��@A<^>AI%[?EDBD\HBDOAGJBDI%<?CXW¦ED<?C'I%[?CX@AE KMGbKMC=\HNJO]KMI%<?O?K���@A<Ue;�`¿ <TKde ¢ �`À >AGJI�<TÃ«<?\H>AED<
CXNJO?K¦KMI%�?C�CXNJ@AC�a,GJ_7NJOAPAGJO]KMC">AGJI�I%GJ>A>7NJIVKF±=ED<?@AI�GJ_ZNJOAPAGJOAR?<`PAGJOAC�ED<µO�@AGJYJ<F\HNJED[?R?@AEDGJBDI%<¿³`ºÃ�»a
ÄJk ½ <?C'PA<?OACXB KM[?C'PA<UR?NJEDNJOAOA<�PA[?PA@AB KM<?C�CXNJO?K^��@AGJEDB KMGbKMB ��<?\H<?O]KH<?O(GJR?R?NJI%P�GX��<?RUED<?C�\HN�PA�?ED<?C�PA<
R,�ABD\HBD<?W1\HGJBDCFED<?@AIFPABDC3KMI%BD_A@LKMBDNJOQI%GJPABDGJED<�CX<?\U_AED<U>AED@ACF>ABD��@A[?<U��@A<SPAGJOAC'R?<?CFPA<?I%OABD<?I%CXk

² ÷¯ú�÷ùø × �#ý�þ �B���pþ��ÿ�
a R?NJ@AIVK�KM<?I%\H<?W�ED<?C�>7<?I%CX>Z<?RTKMB ��<?C^CXNJO?K�R?EDGJBDI%<?CXW�<TK�R?NJOAC3KMB KM@A<?O?K�ED<�>AI%NJEDNJOAYJ<?\H<?O?K�PA<�ED�DGJOAGJE �«CX<

>AI%[?CX<?O]KM[?<�PAGJOAC"R?<�\HGJO¬@ACXR?I%B KMk ½ �DGJOAGJE �«CX<�PA<?C"C3KMI%@ARTKM@AI%<?C�>A�]�«C,BD��@A<?C"PA< ½+* �`GSÄ��U<TK�º¦.]�ìhJjJ}SPANJB K
ºTKMI%<�R?NJOAÆAI%\H[?<U<TK^>Z<?I%\H<TK%KMI%G�@AOA<UR?NJ\H>AGJI%GJBDCXNJO(>AED@AC'>7NJ@AC,CX[?<S<?O?KMI%<^ED<?C�PABDÉZ[?I%<?O?KM<?C�CXNJ@AI%R?<?C�PA�D@AOA<
>AGJIVKMW�<TK^G%��<?R�ED<?CF\HN�PA�?ED<?C�PA�DGJ@LKMI%<U>AGJIVKMk
½ G�>AGJIVKMBD<HCX@AI=EDG�R,�ABD\HBD<�NJ_AC,<?IV�ÇGbKMBDNJOAOA<?EDED<�PANJB K�[?YJGJED<?\H<?O]K�ºTKMI%<HGJ>A>AI%NJ�VNJOAPABD<�GJÆAO§PA<H>7NJ@L��NJBDI

R?NJOAÆAI%\H<?I=NJ@�BDOAÆAI%\H<?I�ED<?C�>ABDC�KM<?C'[?_AGJ@AR��A[?<?C�PAGJOAC�ED<UR��AGJ>AB KMI%<f�Jk*�"O(>AGJIVKMBDR?@AEDBD<?I'ED�DGJOAGJE �rCX<^G%��<?RUED<
\HN�PA�?ED<'�ANJI%Cµ�Õ³ ½ >Z<?I%\H<TK%KMI%GJW7>ZNJ@AI�EDG�>AI%<?\HBD�?I%<��VNJBDCXWpPA<'PA[TKM<?I%\HBDOA<?I²>AI%[?R?BDCX<?\H<?O?K�ED<?CµGJ_7NJOAPAGJOAR?<?C
<TKUED<?C`PABDC3KMI%BD_A@LKMBDNJOAC�I%GJPABDGJED<?CFPA<?C`PABDÉ7[?I%<?O]KM<?CF\HNJED[?R?@AED<?CXk�â¬�DGJBrPA[?R?I%B KUPAGJOAC`ED<�R��AGJ>AB KMI%<�hHED<=\HN�PA�?ED<?W
NJ>Z[?I%GbKMBDNJOAOA<?EDW*��@ABr\H<�>Z<?I%\H<TK%KMI%G�PA<�\H<?OA<?IF±�_ABD<?O�R?<TK%KM<U[TKM@APA<�|V´"BD[TKM@»uMw#x
y{z*iJ}J}��J~%k
¹'BDOACXBDW7ED�DGJOAGJE �«C,<�R?NJ\H>AED�TKM<=<TKSI%NJ_A@AC3KM<=PA<'ED�D<?OAC,<?\U_AED<SPA<?C1KMI%GJOACXB KMBDNJOAC²>AI%[?CX<?O?KM[?<?C�GJ@�R��AGJ>AB KMI%<Sf

>ZNJ@AI%I%G_ºTKMI%<�>A@A_AEDBD[?<?k
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² ÷ùú�÷ùú : � ²��J� ���pþ��ÿ�

a \HNX��<?O^KM<?I%\H<?WrED�DNJ_�³Ú<?RTKMBD�1<?C3K�PA<�>ZNJ@AI%CX@AB �rI%<=R?<�K �«>Z<=PA�D[TKM@APA<?C`CX@AI²@AO�[?R,�AGJO?KMBDEDEDNJO(>AED@AC`EDGJI%YJ<
PA�D[TKMNJBDED<?CA³%<?@AOA<?C*<TK�PA< � �A038 
 º 472 � ¼
6¶2¹�A0 � 8 
 <TK�PA�D<?O��tGJBDI%<�ED�D[TKM@APA<"<?O��VGJBDCXGJO?K#>AGJI%GJEDED�?\H<?O]K²>AI%NJYJI%<?C,CX<?I
ED<?CF\HN�PA�?ED<?C�PA<SR,�ABD\HBD<�GJÆAO���@A<SR?<?C`PA<?I%OABD<?I%C�I%<?OAPA<?O]K�R?NJ\H>LKM<�PA<?CFR?NJO]KMI%GJBDO?KM<?C�NJ_ACX<?IV�ÇGbKMBDNJOAOA<?EDED<?C,k
�"O�>AGJIVKMBDR?@AEDBD<?I%W«ED�D<?ÉZ<TK�PA<�EDGUPABDC3KMI%BD_A@LKMBDNJO�PA<?Cµ>7NJ@AC,CXBD�?I%<^|V>AI%<?OAGJO]KS<?O�R?NJ\H>LKM<'ED<�YJI%NJCXCXBDC,CX<?\H<?O?K=PA<?C
YJI%GJBDOACX~%W�<?C3KU>ABDC3KM<UPA<SI%<?R,�A<?I%R,�A<^BDO?KM<?I%<?C,CXGJO?KM<�R?NJOAR?<?I%OAGJO?KHEDGH>A�ANbKMN�R��ABD\HBD<UPA<�R?<?CFNJ_�³%<TKMCXk
:=GJOAC�R?<TK%KM<`NJ>LKMBD��@A<?WAEDGSR?NJEDEDGJ_ZNJI%GbKMBDNJOH<?O?KMI%<FED<?C�NJ_AC,<?IV�ÇGbKMNJBDI%<`PA<5�²NJI%PA<?GJ@LÃ�|V¹�OAOA<`:=@LKMI%<T�¬W��LKM[Ta

>A�AGJOA< ��@ABDEDEDNbKM<?GJ@AW¶¹'@AI%NJI%< �µGJR?\HGJOAOA~%W¶ED�D·TOAC3KMB KM@LK�PA�D¹�C3KMI%NJ>A�?�rCXBD��@A< �A>AGbKMBDGJEµ|V��\H\HGJO¬@A<?E¦:=GJIVKMNJBDCXW
��@ABDEDEDGJ@A\H<H´"BDOA<?GJ@§PA<?C�0pNJI(ºTKMCXW�´�BD<?I%I%<He'BDE ��a|�²EDGJO?KM~S<TK�ED�D· OAC�KMB KM@LKHPA<d¸'GJPABDNc¹�C3KMI%NJOANJ\HBD<Hº»BDEDEDBD\H[Ta
KMI%BD��@A<�|Eâ
[?I(äJ\H<�´¶<TK¯�¬W]0pI%[?PA[?I%BDRw�U@A<TKM�A~%W`CX�D<?C3K�[TKM<?OAPA@A<�<?O R?NJEDEDGJ_ZNJI%GbKMBDNJO°BDO?KM<?I%OAGbKMBDNJOAGJED<(G%��<?R�EDG
CXBDYJOAGbKM@AI%<=PA�D@AO � º»<?\HNJI%GJOAPA@A\gNJ��È�OAPA<?I%C3KMGJOAPABDOAY��^GX��<?RSED<'º»GbÃ(´"EDGJOAR * ·TOAC3KMB K�³LK��¡³AIµ¹�C3KMI%NJOANJ\HBD<
PA�De'<?BDPA<?ED_Z<?I%Yì|E³`�ANJ\HGJC�e'<?OAOABDOAYJW²:=BD\HB KMI%B5�A<?\H<?OAN%�rW`¸�GJED� ½ GJ@AOA�AGJI%PLKM~H<TKQED�DÈ�OAB ��<?I%CXB KM[�PA<�â¬<?OAG
|E¡SGbKMGJI%BDOAGm�AR,�AI%<T��<?I%~%k
½ <�I%<?YJI%NJ@A>Z<?\H<?O?KHPA<?CFPABDÉZ[?I%<?O?KM<?C�R?NJ\H>Z[TKM<?OAR?<?C�PA<SR,�AGJR?@AO�PA<?C�\H<?\U_AI%<?C�PA<�R?<SYJI%NJ@A>7<c|VC3KMI%Gba

KM[?YJBD<�NJ_ACX<?IV�AGbKMBDNJOAOA<?EDED<?W�KMI%GJOACX�V<?IVK»I%GJPABDGbKMBD�VWF<TK(\HN�PA�?ED<�PA<�R,�ABD\HBD<?~c>7<?I%\H<TK%KMI%GJW'GJCXCX@AI%<?\H<?O?KMW'@AOA<
GJOAGJE �«CX<d�V[?R?NJOAPA<HCX@AI�EDG�R,�ABD\HBD<HPA<?CSPABDCX��@A<?C=>AI%NbKMNJ>AEDGJOA[TKMGJBDI%<?CXW"<TK�PANJOARHPA<dPA[TKM<?I%\HBDOA<?I�ED<?C=R?NJOAPAB a
KMBDNJOACH��@AB²>AI%[T�AGJED<?O?K(PAGJOACHED<?CHPABDCX��@A<?CH<TÃ�KM<?I%OA<?CXW`<?OnGbK%KM<?OAPAGJO?K(PA<�>ZNJ@L��NJBDIHCXNJOAPA<?IHED<?C1©?NJOA<?CHPA<
�tNJI%\HGbKMBDNJOQ>AEDGJOA[TKMGJBDI%<?k
½ G=>AI%<?\HBD�?I%<²GJRTKMBDNJO^PA<µR?<TK%KM<µR?NJEDEDGJ_7NJI%GbKMBDNJOHG�[TKM[#EDG�>AI%NJ>ZNJCXB KMBDNJOdPA�DNJ_ACX<?IV�ÇGbKMBDNJOd�VGJB KM<#±'ED�D· ¸'¹'º»k

�`<TK%KM<�PA<?I%OABD�?I%<*�«BDCX<�±�[TKMGJ_AEDBDI*@AO�GbKMEDGJC1\HNJED[?R?@AEDGJBDI%<µ>AED@AC¶R?NJ\H>AED<TKS|V<?O`KMI%GJOAC,B KMBDNJOAC1<TK²<?OUCXNJ@AI%R?<?CX~*PA<?C
PABDCX��@A<?C�>AI%NbKMNJ>AEDGJOA[TKMGJBDI%<?CXk ½ <?@AI"GJOAGJE �«C,<`PA<T�«I%GJB K'>Z<?I%\H<TK%KMI%<FPA<F>AI%NJYJI%<?C,CX<?I"PAGJOAC"EDGSR?NJ\H>AI%[?�A<?OACXBDNJO
PA<�EDGHR,�ABD\HBD<�PA<?CFPABDCX��@A<?CF>AI%NbKMNJ>AEDGJOA[TKMGJBDI%<?CXk
¹ \HNX��<?OFKM<?I%\H<?W¬ED�DNJ_�³Ú<?RTKMBD�Ç<?C3K#[?YJGJED<?\H<?O]KµPA�D[TKM@APABD<?I¶ED<�¼
4s���?0¹�r6¶6Jº ±`ED�DGJBDPA<�PA<"ED�DBDO]KM<?I%�t[?I%NJ\H�TKMI%<

PA@�´"EDGbKM<?GJ@�PA<;�²@AI%<'<TKSPA<'ED�DBDO]KM<?I%�t[?I%NJ\H�TKMI%< ¼H½ ¹ GJÆAOcPA�D[TKM@APABD<?I²EDG�PABDC�KMI%BD_A@LKMBDNJOcPA<?C²>ZNJ@ACXCXBD�?I%<?Cµ<TK
PA�DGJ>A>7NJIVKM<?I²PA<?CµR?NJO?KMI%GJBDO?KM<?C�CX@AI�EDG^R?I%NJBDCXCXGJOAR?<�PA<?C²YJI%GJBDOACXk��`<?R?BZCX<'�t<?I%GU¢GBVx�@AOA<�R?NJEDEDGJ_7NJI%GbKMBDNJO�GX��<?R
¹'O]KMNJOA<?EDEDG�¿�GbK%KMG�<TK ½ <?NJOAGJI%PAN�³*<?C3KMB*PA<�ED�DÀSCXCX<?IV�AGbKMNJI%BDN�¹�C3KMI%NJÆACXBDR?N�PAB*¹'I%R?<TKMI%B���@AB�>ZNJCXCX�?PA<?O]K�@AOA<
<TÃ«>Z<?IVKMBDCX<SPAGJOAC�ED�DNJ_AC,<?IV�ÇGbKMBDNJOQGX��<?RUED< ¼H½ ¹v<TK�EDGH\HN�PA[?EDBDC,GbKMBDNJOQPA@QR?NJO?KMBDO�@A@A\Hk

² ÷ùú�÷�Î ÕÓ�8���¡���pþ��ÿ�

a EDNJOAY�KM<?I%\H<?W�ED�DBDO]KM<?I%�t[?I%NJ\H�TKMI%<§¹ ½ º»¹ | � ¹¶KMGJR?GJ\HG ½ GJI%YJ<Áº(BDEDEDBD\H<TKM<?I�¹�I%I%G%�I�,~�PA<T�«I%GJB K§I%[Ta
��NJED@LKMBDNJOAOA<?I�OANbKMI%<(R?NJOAOAGJBDCXCXGJOAR?<»PA<?C�PABDCX��@A<?C�>AI%NbKMNJ>AEDGJOA[TKMGJBDI%<?C�<TK(PA<(EDG �VNJI%\HGbKMBDNJO C3KM<?EDEDGJBDI%<(<TK
>AEDGJOA[TKMGJBDI%<�<?O >7<?I%\H<TK%KMGJO]K�PA<�CXNJOAPA<?I�ED<?C^I%[?YJBDNJOAC�NH´�ED<?C�>AEDGJOA�TKM<?CdCXNJO?K�CX@A>A>7NJC,[?<?CUCX<��VNJI%\H<?Ic|å³%<
I%GJ>A>7<?EDED<=��@A<�EDG^I%[?CXNJED@LKMBDNJO�\HGbÃ«BD\HGJED<=PA�D¹ ½ º(¹ ±^iJfJ}c��e�©�R?NJI%I%<?CX>ZNJOAP�±^@AOA<�PABDC3KMGJOAR?<=PA�D<?O?�rBDI%NJO
�HÈ'¹vPAGJOAC�@AO�C3�rC3KM�?\H<SCXB KM@A[U±HÄ��J}�>7R?~%k
½ GHÆAYJ@AI%<�ãJkDÄHBDEDED@AC3KMI%<SED<?C`>AI%NJYJI%�?C���@A�D¹ ½ º»¹ PA<T�rI%GJBD<?O?K�>Z<?I%\H<TK%KMI%<�PA�DGbK%KM<?BDOAPAI%<?k ½ GHI%[?C,NJED@LKMBDNJO

|VBDR?B�}JkDÄ��,W�\HGJBDC#ED<?C�R?NJOAÆAYJ@AI%GbKMBDNJOAC²ED<?C�>AED@AC#[TKM<?OAPA@A<?C²>7<?I%\H<TK%KMI%NJO]K=GbK%KM<?BDOAPAI%<'@AOA<�I%[?CXNJED@LKMBDNJO�<?OAR?NJI%<
>AED@AC^�VGJBD_AED<?~%Wµ<TK�EDG(CX<?OACXBD_AEDB KM[cGJR?R?I%@A<cGJ@AC,CXB�_ABD<?OË<?O R?NJO]KMBDO¬@A@A\ ��@A<�PAGJOAC^ED<?CdI%GJBD<?C�>Z<?I%\H<TK%KMI%NJO?K
ED�D[TKM@APA<µPA<?C¦I%[?YJBDNJOAC�>AED@AC¦BDO?KM<?I%OA<?C���@A<µR?<?EDED<µC,NJOAPA[?<?C¶GJRTKM@A<?EDED<?\H<?O]K'>AGJI¶ED�DBDO?KM<?I%�V[?I%NJ\H�TKMI%<FPA@�´�EDGbKM<?GJ@
PA<��²@AI%<?k
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35< 6¿> ãJkDÄ�@ìÆ�uGW�i�vGHTx
w`FIH u�L¬u;YeHaBVyty{x9X$b,uoiIq9F�HzL9BNêoveH uGX�w�uG^?HTx9Btue^�T ¡V¢ �]·:M`N
g�JdR�M`Xsq9BtH�Rþ~ ¡E' �]·:M`N
g�JdR�Mk¢MuGH�w R�~
� ¡E² ·:M`N
g�JdR�MOHdq9FID]urR�~1uMwsiIq9F�H'y­u}b|q9Xpw`BEX$F�FIW �wJ?ztÂfWfW MOY]y­ueFGR�~*u]wì^,ueX$^|BEYGBVyhBVw`vG^ M|JoÙÐR\LUn y ¤Ø�Zy,�fN9Â9P
s=[ é M`b�q9FIH�YXuG^oi�q9BEXpw`BtyVy vXuG^`R�~�bXx
y bGF�yhv,uG^'x�¢]u�b FIX�w�uGW�i�^¿Lìn BtX�w`v�DGHTx
w`Btq
XwL
u¦�;�9~�F�X�u}HdvG^aq
y F�w`BEq9Xw^`i�x
w`Btx¬y­u
L
uKJ9��~¦u]woF�Xpu�y­x
HdD]ueF�H}L
u\YXx9X$L¬u\L
u\P
zEP9Â9Ç5��[oéUiIq9F�HSy{x_b�q
F�H�YXuf^|Fei�vGH�BtueF�HTu�M`HTx9BVuG^`R�~1u]wo�Us=[oéÕi�q9FIH
y{xKb�q9FIHaYXumBtX�p(vGH�BtueF�HTuZM`b�q9X�w`BtX$FIFIWzR

½ <?C²>7NJCXC,BD_ABDEDB KM[?CµPA�D¹ ½ º»¹ PA<T�rI%GJB K=>Z<?@LK%a|ºTKMI%<=\1º?\H<�>Z<?I%\H<TK%KMI%<=EDGdPA[TKM<?RTKMBDNJOcPA<=CXBDEDEDNJOAC²R?I%<?@ACX[?C
PAGJOAC�ED<?C�PABDCX��@A<?C�>AI%NbKMNJ>AEDGJOA[TKMGJBDI%<?C=>AGJI'@AOA<U>AEDGJOA�TKM<UPA<UEDG�\HGJCXCX<UPA< â
@A>AB KM<?I'NJI%_AB KMGJO?KH±_��È�¹�PA<
CXNJO�[TKMNJBDED<�PAGJOACFED<?CFC3�rC3KM�?\H<?CF>AI%N�R,�A<?Cd|µ´¬�C���Ã��µBKh+�s 6 ms�
� iJ}J}JhJ~%k
½ GHCX<?OACXBD_AEDB KM[SPA�D¹ ½ º»¹�NJÉZI%BDI%GH[?YJGJED<?\H<?O?KdEDGH>7NJCXC,BD_ABDEDB KM[�PA<SPA[TKM<?RTKM<?I�PA<?CFPABDCX��@A<?C`PANJO?K�ED�D[?\HBDC3a

CXBDNJO <?C3K(>AED@ACc�tGJBD_AED<?W�<TK»>Z<?I%\H<TK%KMI%G PA�D<?ÉZ<?RTKM@A<?I�PA<?CcI%<?ED<T��[?C�>AED@ACcR?NJ\H>AED<TKMCXk���O <?ÉZ<TKMW�± ED�D�A<?@AI%<
GJRTKM@A<?EDED<?W`CX<?@AEDCdED<?CHNJ_�³%<TKMCdED<?C^>AED@ACH_AI%BDEDEDGJO]KMCHCXNJO?KQNJ_ACX<?IV�AGJ_AED<?CHG%��<?R�ED<?CdBDOAC3KMI%@A\H<?O]KMC�<?OËCX<?IV�«BDR?<?W
R?NJOAC3KMB KM@AGJO]K^<?OQ��@A<?ED��@A<SCXNJIVKM< � EDG�>AGJIVKMBD<�[?\H<?I%YJ[?<UPA<�ED�DBDR?<?_7<?I%Y��,k
¹ ½ º»¹�>7<?I%\H<TK%KMI%G�PA�DNJ_LKM<?OABDI#PA<?CµR?GJIVKM<?CµPA<�\HNJED[?R?@AED<?Cµ<?OAR?NJI%<'\HNJBDOACµGJ_7NJOAPAGJO]KM<?C²<TK'PANJOAR'>AED@AC

NJ>LKMBD��@A<?\H<?O?K§\HBDOAR?<?C���@A�DGJ@L³ÚNJ@AI%PA�D��@ABDk��`<?R?B'>7<?I%\H<TK%KMI%G PA<QR?NJO?KMI%GJBDOAPAI%<»EDG��VI%GJRTKMBDNJOìPA�DBDNJOABDCXGbKMBDNJO
PAGJOAC"ED<?C�PABDCX��@A<?C,W�PANJO]K'PA[?>Z<?OAPA<?O?K�ED<?C�\HN�PA�?ED<?C">A�]�«CXBD��@A<?CXkA�"OAÆAOAW�¹ ½ º»¹ >Z<?I%\H<TK%KMI%G�PA<`R?GJI%GJRTKM[?I%B a
CX<?I�GX��<?RF@AOHPA<?YJI%[`PA<`>AI%[?R?BDCXBDNJOHGJ@L³%NJ@AI%PA�D�¬@AB7�ANJI%C"PA�DGbK%KM<?BDO?KM<?WpEDGSC�KMI%@ARTKM@AI%<F>A�?�rCXBD��@A<U|åKM<?\H>7[?I%GbKM@AI%<?W
PA<?OACXB KM[?~�PA<?C�PABDCX��@A<?CXWr\HGJBDCF[?YJGJED<?\H<?O]K^PA<�\H<?CX@AI%<?I�ED<SI%GJ>A>7NJIVK�YJG�©UCX@AI`>7NJ@AC,CXBD�?I%<?k

�`NJ\H\H<(ED<?C�PABDCX��@A<?C�PA<�KMI%GJOACXB KMBDNJOACXW�PANJO?K�ED�D[?\HBDCXC,BDNJO <?C�K»GJ@ \HNJBDOACc@AO NJI%PAI%<»PA<(YJI%GJOAPA<?@AI
>AED@AC²�VGJBD_AED<���@A<�R?<?EDED<�PA<?C#PABDCX��@A<?Cµ>AI%NbKMNJ>AEDGJOA[TKMGJBDI%<?CXW«CX<?I%NJO?K�PA[TKM<?RTKMGJ_AED<?C²G%��<?R�¹ ½ º(¹�W�BDEZPA<T�«BD<?OAPAI%G
>ZNJCXCXBD_AED<cPA�D[TKM@APABD<?I�EDG»CX[?��@A<?OAR?<�[T��NJED@LKMBDNJOAOAGJBDI%<�PA<?CdGJOAGJEDNJYJ@A<?CdPA<�EDG(¿'[?_A@AED<?@AC,<�´"I%NbKMNJC,NJEDGJBDI%<c<TK
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PA<�PA[TKM<?I%\HBDOA<?IQED<�KM<?\H>ACQR?GJI%GJRTKM[?I%BDC�KMBD��@A< PA<§PABDCXCXBD>AGbKMBDNJO PA<?CQPABDC,��@A<?CQ>AI%NbKMNJ>AEDGJOA[TKMGJBDI%<?C,k�¹�BDOACXBDW
ED�DNJ_ACX<?IV�ÇGbKMBDNJOÁPA<?C=PABDCX��@A<?C'>AI%NbKMNJ>AEDGJOA[TKMGJBDI%<?C�OANJ@AC=I%<?OACX<?BDYJOA<?I%G�CX@AI'EDGc�VNJI%\HGbKMBDNJO»PA<^OANbKMI%<^>AI%NJ>AI%<
C3�«C�KM�?\H<}�ANJEDGJBDI%<?k
½ �D@LKMBDEDBDCXGbKMBDNJO�NJ>LKMBD\HGJED<�PA�D¹ ½ º(¹ PA[?>7<?OAPAI%G»KMNJ@LKM<?�VNJBDCQPA<§OANbKMI%<�R?GJ>AGJR?B KM[ ±°R?NJ\H>AI%<?OAPAI%<�<TK

BDO?KM<?I%>AI%[TKM<?I�ED<?CFNJ_ACX<?IV�AGbKMBDNJOAC���@A�DBDEr�tNJ@AI%OABDI%GJk�:=GJOAC'R?<TK%KM<�NJ>LKMBD��@A<?W*ED�DBDO?KM<?I%�V[?I%NJ\H�TKMI%<�PA@�´"EDGbKM<?GJ@(PA<
�µ@AI%<�R?NJOAC3KMB KM@A<^GJ@L³ÚNJ@AI%PA�D��@AB¶<TK^R?NJOAC3KMB KM@A<?I%G�<?OAR?NJI%<U>Z<?OAPAGJO?KH>AED@ACXBD<?@AI%C'GJOAOA[?<?C=@AO(BDOAC3KMI%@A\H<?O?KHPA<
R,�ANJB Ã >ZNJ@AI`GJOAGJE �«CX<?I�>AGJC�±�>AGJC'ED<?CFCX<?R?I%<TKMC�PA<UEDG��tNJI%\HGbKMBDNJO(C3KM<?EDEDGJBDI%<�<TK�>AEDGJOA[TKMGJBDI%<�<TK�PA[T��<?EDNJ>A>Z<?I
@AOA<�<TÃ«>Z<?IVKMBDCX<S±HEDG��VNJBDCFNJ_ACX<?IV�AGbKMBDNJOAOA<?EDED<U<TKU<?O�\HN�PA[?EDBDCXGbKMBDNJOAk
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