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¢>W�RSWEPXH�WEbFbFN2DG`*WIRS¢ñPOW�`VbFWEÔSBEÔVTU\UT¡P3^�¢>TgDOPGbGTUÔVLVPGTUWERSD$BERS¢¨PGJ6LSDX¢>W�RSWEPX¢>N2DFH�bFTUÔ*Nz`VJ6^6DGTgHaBE\¡\U^pBE\U\¡W�²�N2¢èDGPGBEPON2Dai
µCN�bFN3þONtH�P�POJSNacèi
çSWEbzõ ö jVr�WIRàPOJVNpWEPOJSNabóJ*BZRS¢?r/PGJVN�NaR6PGT¡bFN�DG`SBEHaN,Ô*NtH�WEc,NtD�H�\gBIDGDGTgHaBZ\U\U^�BE\U\¡W�²�N2¢�r;BZRS¢ä²�N,òSR*¢äP3²�W

\¡TURVNtBZbF\U^zTURS¢>N2`*N2RS¢>N2RMP�DGWE\ULVPGT¡WIRSD�WZYePOJVNXYÑWIbGc y{z § ú ªf|Y}�~�� z&�a� §Fsnª

²�JVNabFN�èc�Bn^�PGBE·EN�N2TUPOJVN2b�¶�BZ\ULVN�� ûs�� o���õ�����I� r�BERS¢�}�TgD�B�RSWEbFc�BZ\UTU¯2BZPGTUWERpHaWERSDGPGBERMPai�[=JVNtDON~DOPFBZPGN2D
²�NXbFN2H�WI]ERVTU¯2N£BED=`SJM^>DGTgHaBZ\��6POJVN2^�BEbGN�POJVN�`SLVbGN�DGPGBEPONtD=WZY;c,WIc,NaR6POLSc�� û �� �!i
=?>)= �YBfb�Vsk�DFHJ��klGIHJB9K�Bf��GIQ�R�LZB9D�E�GIHJB9KML��NtHaBELSDONèPGJVN y z § ú ª|BZbFNè`VLVbFNèDGPGBEPONtD|²�T¡PGJ�bGNtDO`!N2HaP~PGWàc,WEc,N2RMPGLVcèrÂ²�NñN�÷>`*NtH�P,PGWCò*RS¢ðòSRS¢�H�WIc,`V\UNaPON
LVRSH�N2bGPFBZTUR6P3^ðTUR `!WIDGTUPOTUWER�i�Q3RS¢>N2N2¢?r�POJVN.`VbFWEÔSBEÔVTU\UT¡P3^ð¢>TgDOPGbGTUÔVLVPGTUWER�BEDFDOW>HaTUBEPONt¢ð²�TUPGJ POJSN2DGN¨YÑLVRSHaPOTUWER*DpTgD

l



H�WER*DOPFBZR6P=T¡RèDG`SBEHaNZr �
§ ú ª û�� y z § ú ª � � ûs� } � ��� §3oIª

 MPObFTgH�PO\U^,DG`*NtBZ·6TURV]Vr>TUR�BER�TUR>ò*RVTUPON�DO`*BEH�NErVPOJVNtDON�YÑLVR*H�POTUWIRSD�BZbFNXRVWEP=RVWIbGc�BE\¡TU¯tBZÔV\UNZr���� �
�
§ ú ª�  ú�û�� } � � �h�� �   ú¡t¢w �
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�
PObKBn¶ENa\UTURV],BZP£¶EN2\¡W>HaT¡P3^
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H�WEc,`S\¡Na÷,`VJSBEDGN2Dar Êó§ ú � �Gª û �  Z� � Íy §Ï�Sª �Ë oÚÌ ~ �Ý× Ù Û z&Ü ~ � z&� ~ � � ÐÑ&Ò ÓÓ)Ô�Õ � §3´Iª
 MLSHKJ½T¡R6PGNa]EbKBZ\gD�BEbGN�Ô!N2DGP|BERSBZ\U^6¯aNt¢àLSDGTURV]mPGJVNèc,NaPOJSW6¢«WZYXDOPFBZPOTUWIRSBZbF^C`SJSBEDGN�BID,¢>N2DFH�bFTUÔ*Nt¢àTUR«PGJVNèRVN�÷>P
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¦?>)¦ á	R]�¹G54ýk�K�[ baH�e9Q_G54jHFK�`�H�[�R^K_G�6�B9E�KM[�kÇbO `{B9K�[MH+GIHJB_K�L
[=JVNabFN|TUD�BèDGPGBERS¢VBZbK¢.HKJVWETgH�NóYÑWEb�PGJVN�P3²�W�\UTURVN2BEbG\U^�TURS¢>Na`!NaR*¢>NaR6P�DGWE\ULVPOTUWIRSD�WEY�PGJVN�[=QG M¥×TUR.H2BEDGN2DX²�JVN2bGN
POJVNñ`SBEbGPGTgH�\UN�TgD,H�\gBEDFDGTUH2BZ\U\U^¨BZ\U\UW�²�Nt¢àBZP,TUR>òSRST¡PGN�¢VTUDGPGBERSH�NtDóTUR½Ô*WIPOJ�¢>TUbFN2H�PGTUWERSDai«�WIPONèPOJ*BZP,TURðPGJVNñHaBIDON
WZY$`SBEbGPGTUHa\UN2DXc,W�¶6TURV]�TURäYÑbFNaN�DO`SBIH�NEr�PGJVN�DGWE\ULVPGT¡WIRSD y z § ú ª�YÑWIb��½ö�jmH�WER6PFBZTURäWERV\U^CHaLVbFbGN2RMPFD�c,W�¶6TURV]�POW
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\¡TURVNtBZb=H�WIczÔVTURSBEPOTUWER,²�TU\U\!Ô*N�¢>N2PON2bGc,TURVNt¢�Ô6^pPGJVN�DOWI\ULVPOTUWERpWZY;PGJVN�[=QG M¥�TUR�PGJVN�DFHaBZPGPON2bGTURV]~bGN2]ETUWER�i
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Left-incident boundary conditions (k>0):

Right-incident boundary conditions (k<0):
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YÑLVRSH�PGTUWER,TUR|POJVTgD/bFNa]IT¡WIRzTgD/RSWEPf¢>TUbFN2HaPO\U^�RVN2N2¢>Nt¢|POWó¢>N2PON2bGc,TURVN=POJSN$Ô*N2JSBn¶6TUWEb/WZY�PGJVN$²=Bn¶EN=`SBEHK·INaPFD/NaR6PON2bGTURV]
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²�JVNabFN�BED=TURñ 6N2H�PGTUWER�°Vi °Vr E � Ö | � � ��� Ó §Ï* Õ u * - ªFiµCN�òSbKDOP=RVWIPONXPOJ*BZP=TUR�BE\¡\?PGJVbGN2N�H2BEDGN2DarV²�N£òSRS¢�`SBIHK·EN2PGD�PObKBn¶EN2\¡TURV]�²�TUPGJ�PGJVNXN�÷>`*NtH�PGN2¢èH�\gBEDFDGTUH2BZ\V¶INa\UW>H�Ò
T¡PGTUN2Dar

À Ûf- Ü��Á û �� �½Öo���Cr u À Û�- Ü��Á ûsu �� �½Öo��� BERS¢
À Û Õ Ü��Á û �� � Õ §+�½ÖtªFr!YÑWEb�PGJVNóDGWELVbKH�NErSbFN�ãSNtH�PONt¢ñBZRS¢èPGbFBERSDGc,T¡PGPONt¢`SBEHK·INaPGDar>bGNtDO`!N2HaPOTU¶EN2\U^Zi

Á NaPpLSD�HaBE\U\�� û j«BäPOTUc,Nñ²�JVNaR�PGJVNmDGWELVbKH�Nñ`*BEHK·EN2P�Ê - § ú � �Gª|TgD|N2RMPGTUbGN2\¡^«²�T¡PGJVTURh"�Na]ETUWIR¨ûEiÕ[=JVNDOWILVbFHaN�`SBIHK·ENaP�POJVN2R¨Ô*N2]ETURSD£BZP ú - §áj6ª ûWu y çÖ §Ï�ZÖnª�r8jpBZR*¢ñPOJVN2R¨`VbFWE`SBE]IBEPON2D$POWpPGJVNóbFTU]EJ6P�r!LVR6POTU\;BEP�PGT¡c,N
sal



Region s Region c Region t

X=LX=0Xo

(t=0) (t>tc)(t=t_c)

çeTU]ELSbGNXh À ¥f¶IWE\ULVPGT¡WIR�WZY�POJVN�DGWELSbFHaN�`*BEHK·EN2P�TURèB~]ENaRSNabKBZ\�DGH2BZPGPONabFTURV]~`VbGWIÔV\UNac

Region s Region c Region t

X=LX=0

(t=0)(t>tr) (t=t_r)

ç�TU]ILVbGNXq À ¥�¶EWE\ULVPGTUWER�WEY;POJSN�bGNaãSN2HaPON2¢�`SBIHK·EN2P�TURèBz]INaRVN2bFBE\�DGH2BZPOPGNabFTURV]z`SbGWIÔV\UNac

� � û y ç Ö §Ï�ZÖ2ªF� À Û�- Ü��Á r�TUPGD|H�N2RMPGNab|bFN2BEHKJSN2DzPOJVNñ`!WETUR6P ú8û j.²�JVNabFN�POJVNè`SBEbGPGTUHa\UN�òSbKDOP¨ø�HaWE\U\UTg¢>N2DFùè²�TUPOJ«PGJVN
H�WE\U\UTgDOTUWIR�bFNa]IT¡WIR�ip§Ó MNaN|çeTU]ELVbFN|h>iÙªÞ±=PXPOJSTUDXc,WIc,NaR6P�r�JSBE\¡Y�WZY�POJVN,`*BEHK·EN2P£Na÷>PONaR*¢VDXTURMPGW�"�Na]ETUWIRpþni|�WIPON
POJSBEP�Ô!N2H2BZLSDGN�Ê - § ú � �Gª�TgD�WERV\U^|Na¶�BZ\ULSBEPONt¢�TUR�"$N2]ETUWER¡ûXTUR¨§©oEjMªKrVPOJVNX`SBEbGP=WZY�POJVN�DGWELVbKH�N�`SBIHK·ENaP�N�÷>PON2RS¢>TURV]T¡R6PGW�"$N2]ETUWER�þóc�BZ·ENtD�RSW�H�WIR6PObFT¡ÔSLVPOTUWERñPGW�PGJVNzòSRSBZ\e²=Bn¶ENóYÑLVRSH�PGTUWERNÊó§ ú � �GªFiz±£D£PGTUc,N�]EW6N2D�WIR�rdÊ - § ú � �GªNa¶EN2R6POLSBE\¡\U^�N2RMPGNabKD�"$N2]ETUWERSD�þ�BERS¢�eNaR6POTUbFNa\U^ZrEBEPÂ²�JVTgHKJz`!WETUR6P/POJSN£DGWELVbKH�N=`SBIHK·ENaP/N2R6POTUbGN2\U^�¢>TgDGBE`V`*NtBZbKD�YÑbGWIc
POJVN�`VbFWEÔS\¡N2cèi
[=JVN�\UW>HaBZPGTUWER�WZY/POJVNzbGNaãSN2HaPONt¢è`SBEHK·INaP�BEP$POTUc,N�� û j�TUD ú &�§©jMª û y ç Ö §+� Ö ª^� y ç& §+� Ö ªFr?²�JVTgHKJèPOJVN2R¨czL*DOP

Ô*N$N2R6POTUbGN2\U^�²�T¡PGJVTUR�"�Na]ETUWIRSD�þ=BZRS¢�KiÂ±=PÂPOJSTUDÂ`*WIT¡R6PeTUR|POTUc,NZrEPGJVN$bFN�ãSNtH�PGN2¢~`SBEHK·INaPec�BZ·IN2DeRVW�HaWER6PObFTUÔVLVPGT¡WIR
POW,POJSN�`VbFWEÔV\UNacèi=§JÊ & § ú � �Gª�TgD=WERS\¡^pNa¶�BZ\ULSBEPON2¢�TUR�"�Na]ETUWIR0û�T¡RC§©oEjMªKi¬ª|±£D�POJSTUD$`SBEHK·INaP=POJVN2RèPObKBn¶ENa\gD�POW,PGJVN
\¡NaYÑP�r�Na¶INaR6POL*BZ\U\U^Zr!BEP£PGTUc,N���& û § y ç Ö §+� Ö ªd� y ç& §Ï� Ö ªGª�� À Û�- Ü��Á û ���f� y ç& §Ï� Ö ª�� À Û�- Ü��Á r�TUP£bGNtBEHKJVNtD$POJSN~`!WETUR6P úäû j
BZRS¢èN2c,NabF]EN2D$T¡R6PGW�"$Na]IT¡WIR�ûZr!YÑbFWEc ²�JVNabFN�TUP�H�WIR6POTUR6LVN2D�Ô*BEHK·�POW�²=BZbK¢�PGJVNóDGWELVbKH�NEi�§3 MN2NóçeTU]ELVbFN�q>iÙªp�WIPON
POJSBEP�POJVN�PGT¡c,N�� & BZP�²�JVTgHKJ�POJVN�bFN�ãSNtH�PGT¡WIRpN2c,NabF]EN2D�TUR6POW~POJVN�`SbGWIÔV\UNac c�Bn^,TgD�¢>Na\gBn^IN2¢,Ô6^pB|`!NabFTUW6¢*�� & û y ç& §Ï�ZÖtªF� À Û�- Ü��Á
YÑbGWIc�POJVN�c,WIc,NaR6P�²�JVNaRèPOJSN�DOWILVbFHaN£`*BEHK·EN2P�òSbFDGP�H�WI\¡\UTg¢>NtDÂ²�TUPOJ�POJVN�DFHaBEPOPGNabFT¡RS]zbFNa]IT¡WIR�i
±=P�� û j>r?POJVNóPObKBZRSDGc,TUPOPONt¢p`*BEHK·EN2PMÊ Õ § ú � �Gª=TgD�\UW>HaBEPON2¢èBEP ú Õ §áj6ª û £ u z � Û z Ù Üz Ù § y ç Ö §Ï� Ö ª]� y çÕ §+� Ö ªOª$BZRS¢H�WER6PFBZTURVN2¢è²�TUPGJVTURñ²�T¡PGJVTUR0"$Na]IT¡WIRSDMû~BERS¢�þni�[=JVTgD$`SBIHK·EN2P$Na¶INaR6POLSBE\U\¡^�Nac,N2bG]IN2D�TUR6POW�PGJVNó`SbGWIÔV\UNac BZP�PGJVN

c,WEc,NaR6Pz²�JVNaR ú Õ §©jMª û £�r�BZP|PGT¡c,N¡� Õ û z � Û z Ù Üz Ù § y ç Ö §Ï� Ö ª]� y çÕ §+� Ö ªOªa� À Û Õ Ü��Á û § y ç Ö §+� Ö ª]� y çÕ §+� Ö ªOªI� À Û�- Ü��Á û

st´



Region s Region c Region t

X=LX=0

(t=0) (t=t_t) (t>t_t)

çeTU]ELSbGN~s2j À ¥�¶EWI\¡LSPOTUWER,WEY�PGJVN�PObKBZRSDGc,TUPOPGN2¢�`*BEHK·EN2P�TURèB~]ENaRSNabKBZ\�DGH2BZPGPONabFTURV]~`VbGWIÔV\UNac

� � � y çÕ §+�½Ötª�� À Û�- Ü��Á � ²�JVTgHKJpTgD�B~`!NabFT¡W>¢ *�� Õ û yÉçÕ §+�½Ötª�� À Û�- Ü��Á\UBEPON2b£PGJSBZRCPOJVN|c,WEc,N2R6P�� � ²�JVN2RmPOJSN|DGWELSbFHaNó`SBIHK·ENaPXH�WI\U\¡Tg¢>NtD=²�TUPOJmPGJVN,DGH2BZPGPONabFTURV]�bFNa]IT¡WIR�i|§3 MN2N|ç�TU]ILVbGN
s2j>iÙª
[;BE·ENaR�BE\U\EPOWI]EN2POJVN2bar½Êó§ ú � �Gª ¢>N2DFH�bFTUÔ*NtD�PGJVNfYÑWI\U\¡W�²�TURV]=DGN2¦MLVNaR*H�NfWEYVNa¶INaR6PGDai;çeTUbFDGP�r�PGJVNabFNfTgD�WIRV\U^�B�`SBEHK·INaP

YÑbGWIc PGJVNzDGWELSbFHaN�PObKBn¶EN2\¡TURV]~POW�POJVN~bFT¡]IJ6P�T¡Rj"�Na]ETUWIRýûzBEP�¶INa\UW>H�TUP3^ À Û�- Ü��Á iX[=JVNaR�r�BEP�POTUc,N�� � û y ç Ö §Ï�ZÖnª�� À Û�- Ü��Á
¢>NaPGNabFc,T¡RSN2¢CÔM^CPOJVN,TURVTUPGTUBE\/H�WER*¢>TUPOTUWERSDar�POJSTUD�`SBEHK·INaP�H�WI\¡\UTg¢>NtD�²�TUPOJäPGJVNpDFHaBZPGPON2bGTURV]�bGN2]ETUWER�r]"$Na]IT¡WIRUþ�i�±
`*N2bGTUW>¢g*�� & û yc& §Ï�ZÖ2ªF� À Û�- Ü��Á \UBEPON2bar?²�JVTgHKJ¨TgD£HKJ*BZbKBEH�PGNabFTgDOPGTUH�WEY�POJSN~DFHaBEPOPON2bGTURV]p`*WIPONaR6PGTUBE\;WIRV\U^Zr�B�bGNaãSN2HaPON2¢
`SBEHK·INaP N2c,NabF]ENtD�ÔSBEHK·�YÑbFWEc®"$N2]ETUWER	þfT¡R6PGW�"$Na]ITUWER�û=BZR*¢�POJSNaRzHaWER6POTUR6LVNtD�POW£c,W�¶ENÂPGW£PGJVN�\¡NaYÑP ²�TUPOJó¶ENa\UW>H�TUP3^u À Û�- Ü��Á ie±�RóBE¢V¢VT¡PGTUWERSBE\�PObKBZRSDGc,TUPOPONt¢�`SBEHK·INaP�N2c,NabF]EN2D?TUR6POW�"$Na]IT¡WIR���B�`*N2bGTUW>¢"*�� Õ û § y ç - §+�½Önª u y çÕ §Ï�ZÖnªOª�� À Ûf- Ü��Á r²�JVTgHKJpBZ]MBZTUR,TgD�B~HKJSBZbKBEHaPON2bGTgDGPOTgH�WZY PGJVN�DGH2BZPOPGNabFTURV]�`!WEPON2R6POTgBZ\!WERV\U^Er6BZYÑPONab=PGJVN�H�WE\U\UTgDOTUWIRzBZP�POTUc,NM� û � � BZRS¢
PObKBn¶ENa\gDXPGW¨POJVN�bGTU]IJMPX²�TUPOJà¶INa\UW>H�TUP3^

À Û Õ Ü��Á iC[=JVNpWEbK¢>Nab�TURà²�JVTgHKJäPOJSNpbFN�ãSNtH�PONt¢àBZRS¢äPGbFBERSDGc,T¡PGPONt¢C`*BEHK·EN2PGDNac,NabF]ENX¢>N2`*N2RS¢VD�WIR�PGJVN�DOTU¯2N2D�WZYh*�� & BERS¢i*�� Õ i¦?>Tj �YBfb�Vsk�DFHJ��klGIHJB9K�Bf��GIQ�R®¬0k�`IÈfR�GIL
µCN�RVW�²ÞH�WIc,`V\UNaPGNÂWELVb�]EN2RVNabKBZ\M¢>TgDGHaLSDFDOTUWERXWEYSDGH2BZPOPGNabFTURV]$POJSNaWEbF^XÔ6^�¶INabFT¡YÑ^MTURV]�Na÷>`V\UTUHaTUPO\U^�POJSBEP;PGJVN�YÑWEbFczLV\gBEN
§Gst´MªFrE²�JSTUHKJz²�N2bGN=¢>N2bGTU¶ENt¢�YÑbFWEc ¢VT � NabFNaR6P�Ô*NtBZc HaWEc,`!WERVN2R6PGD�WZY?B�DGTURV]E\UN�DOPFBZPOTUWIRSBZbF^�DGWE\ULVPGTUWER�PGW�PGJVN$[=QG M¥
¢>WXT¡R*¢>NaNt¢�]ETU¶IN�PGJVN�H�WEbFbFN2H�P�RVWIbGc�BE\¡TU¯tBZPOTUWIRSD?WZY!POJVN=bFN�ãSNtH�PONt¢zBERS¢zPObKBZRSDGc,TUPOPONt¢�`SBEbGPFD�WZY!BERzTURSHaWEc,TURV]$²=Bn¶EN
`SBEHK·INaP�i
[=JVN�PGWEPFBZ\>`VbFWEÔSBEÔVTU\UT¡P3^�BEDFDOW>HaTUBEPONt¢X²�T¡PGJzNtBEHKJzWZYSPGJVN=`SBEHK·INaPGD�TgD�Ô*NtDOP/¢>N2PON2bGc,TURVNt¢�TURóc,WEc,N2R6POLVcÕDG`SBEHaNZi

çSbFWEc s�uóTUD$T¡P$Ha\UN2BZb=PGJSBZP$PGJVN�c,WEc,N2R6POLVc	DG`SBIH�N�²=Bn¶EN£YÑLVRSH�PGTUWERèbGN2`VbFN2DGNaR6PGBEPOTUWER�WZYePOJVNóDGWELSbFHaN�`*BEHK·EN2P�BZP
POTUc,NM��TgD ÍÊ - §+� � �Gª û Í´ §+�Sª+~ � � ÐÑ°Ò ÓÓ)Ô�Õ �
DOW|POJ*BZP�POJSN�POWEPFBZ\�`VbFWEÔ*BZÔVTU\UTUP3^~BIDGDGW>H�TgBZPGN2¢,²�TUPOJ�POJSN�DOWILVbFHaN£`*BEHK·EN2P=TUD% - û �  �� � ÍÊ - § ú � �Gª � � û �  �� � Í´ §Ï�Sª � � û s �
µCN�·6RVW�²8POJSBEP�POJVN�PGWEPGBE\�`VbFWEÔSBEÔVTU\UT¡P3^|BEDFDGW6HaTgBZPONt¢,²�TUPOJ�Ê - c~LSDGP=Ô*N�WIRVNXÔ*NtHaBZL*DONXYÑWIb7�_r�r�j>rVPGJVTgD=TUD=PGJVNWERV\U^¨WIRVN�WZY=POJSNp`SBIHK·ENaPFDX²�JVTgHKJäc�BZ·ENtDXB¨H�WIRMPGbGTUÔVLSPOTUWERCPOW¨PGJVN�POTUc,N,¢>N2`*N2RS¢>NaR6P�²=Bn¶EN|YÑLSRSH�PGT¡WIR�r;²�JSTUHKJ
BZ\U²�Bn^>D�czL*HKJpÔ!N�RVWEbFc�BZ\UTU¯aNt¢?i
[ W.¢>NaPGNabFc,T¡RSN�POJVNèc,WIc,NaR6POLVc DG`SBEHaNpbFNa`VbFN2DGNaR6PGBEPOTUWERàWEY�Ê &n§ ú � �GªKrfYÑWIb~PGJVN�`VLVbF`*WMDON�WZY$ò*RS¢>TURV]mPGJVN

`VbGWIÔSBZÔST¡\UTUP3^XWZY�bFN�ãSNtH�POTUWIRk%[&�r6²�N�c~LSDGP/c�BZRVTU`VLS\UBEPON£§GsthMª�TUR6POWXPOJSN$YÑWEbFc WEY�B�DOPFBZRS¢SBZbK¢zç*WELVbFTUNabePObKBZR*DÓYÑWIbGcèi
µCN¨c�Bn^ÞBIHaHaWEc,`V\UTgDOJàPGJVTgD,Ô6^«c�BE·MTURV]CPOJVNCHKJSBZRV]INèWZYX¶nBEbGTgBEÔV\UN2D�� t u �!i �£RS¢>Nab�DOLSHKJ�BäHKJSBERV]ENèWZY

s2¹



¶nBEbGTgBEÔV\UN2Dar ¥ �� �  ��mlV§+�Sª t ¥ � �� § u  ��SªnlS§ u �*ª û ¥ �� �  ��olS§Ï�SªKr�DGW�PGJSBZP	�mTgD�DOTUc,`V\U^�bGN2`V\gBEH�Nt¢ñÔ6^ u �mT¡RPOJVN�TUR6PON2]EbKBZRS¢plV§+�SªFif±�`V`V\U^6T¡RS]zPGJVTgD=POW�§GsthMªfPOJVN2Rè]ETU¶ENtD�L*D
Ê & § ú � �Gª û �  Z�Ë o�Ì Í´ § u �Sª��M§ u �SªJ~ � z&� ~ � �'ÐÑ&ÒJÓÓ�Ô�ÕdÍÊ & §Ï� � �Gª û Í´ § u �SªQ�M§ u �Sª+~ � � ÐÑ&Ò ÓÓ�Ô�Õd% & û �  �� � Í´ § u �*ª � � � �M§ u �Sª � � §©oZl6ª

û �  �� � Í´ §Ï�*ª � � � �M§Ï�Sª � � �
²�JVNabFNmTUR�POJSNC\gBEDGPpDGPON2` ²�NCJSBn¶EN.HKJSBZRS]EN2¢�Ô*BEHK·½POW«PGJVN.WEbFT¡]ITURSBZ\���¶�BEbGTgBZÔS\¡NèÔ6^�c�BZ·6TURV]àPOJSN.HKJSBERV]EN� t5u �|WERSHaN�BE]IBET¡R�i�[=JVTgD�TUD�POJSN�HaWEc,`V\UNaPGNZr Ê�qMÈEÇaÉ N�÷>`VbFN2DFDOTUWIR|YÑWEb�POJVN�bGNaãSN2HaPOTUWERp`VbGWIÔSBZÔST¡\UTUP3^Zil�£N2RVNabKBZ\U\U^Zr
²�NX¢>N2BE\*TUR�POJVN Í!ÈZË�ËGôsr � ÈEÇ�t�ÊaÉ�È ��� ËFôuqEÌ % ÈZÉ�Ì�ôZÍ LVRS¢>N2b=²�JVTgHKJ � Í´ §Ï�Sª � rVc~LSHKJ,\UTU·EN�Bó_£TUbKBEHHv u YÑLVRSH�PGTUWER�TgD�DOWH�WER*H�NaR6PGbFBEPON2¢|BEÔ*WILVP9� û � Ö POJ*BZPÂRVN2TUPOJVN2bw�I§+�SªeRSWEbf�K§+�Sª�¶�BZbF^zDGTU]ERVT¡ò*H2BZR6PO\U^XW�¶EN2b/POJVN$bKBZRS]EN=WZY^�óYÑWEbÂ²�JSTUHKJ� Í´ §Ï�Sª � TgD$BE`V`VbFN2H�TgBEÔV\UNZi_�£RS¢>N2b�POJSN2DGNzH�TUbKH�LVc�DGPGBERSH�NtD�r � �M§Ï�Sª � c�Bn^pÔ*NzbGN2`V\gBEH�Nt¢�POWpB,]IW6W6¢èBE`V`VbFWn÷6TUc�BEPOTUWERÔM^pT¡PFD=¶�BZ\ULVN�BZP�� û �ZÖnrSDGW|POJSBEP % &yx �  �� � Í´ §Ï�Sª � � � �I§+�½Önª � �

û � �M§+� Ö ª � � �  Z� � Í´ §+�Sª � �
û � �M§+�½Ö�ª � � �

²�JVTgHKJ�TgD�²�JSBZP�²�N�YÑWELVR*¢�TURC§Gsn´IªfÔSBEDGN2¢�WER�POJSN�`VbGWIÔSBZÔST¡\UTUP3^|H�LVbFbGN2R6P�i
[ W�¢>NaPGNabFc,T¡RSNfPOJSNfYÑLV\U\ár Ê�qMÈIÇ�É YÑWEbFcÕWZY*POJVN=`VbFWEÔSBEÔVTU\UT¡P3^�WZYSPGbFBERSDOc,TgDFDOTUWIR % Õ rE²�N�bFN2¦MLVTUbGNfPOJVN�c,WEc,N2RMPGLVcDO`SBIH�N�bGN2`VbFN2DGNaR6PGBEPOTUWERàWEY�Ê Õ § ú � �GªFi�[ Wä¢>WäPOJSTUD~²�N�RSWEPONèPGJSBZP�§GstqMªz¢>W6N2D~RVWIP|BE`V`!N2BZb~TUR«PGJVNñDOPFBZRS¢VBEbF¢c,WEc,NaR6PGLVc bGN2`VbFN2DGNaR6PGBEPOTUWER,YÑWIbGcüÔ*NtHaBELSDONXPGJVN�¶�BZbFTgBZÔV\UN�WEY;TUR6PON2]EbKBZPOTUWIR�rO�?rSTgD=RVWEP�PGJVN�DGBEc,N£²=Bn¶ENX¶IN2H�PGWEb

²�JVTgHKJCBZ`S`*NtBZbKD�¢VN2DFH�bFT¡ÔST¡RS]pPOJSN~`SLVbGN|c,WIc,NaR6POLVc DGPGBEPONtD�rl� Õ i�[ Wè`VbFW>¢>LSH�N|PGJVN,c,WEbFN�Y�BEc,T¡\UTgBZb$YÑWEbFcèr�²�NDOJVWILV\g¢ñPOJ6LSD�HKJSBERV]ENzPOJVN~¶�BZbFTUBEÔV\UN�WZYÂTUR6PON2]EbKBZPOTUWIR�PGW¡� Õ i|§GstoMª�]ITU¶EN2D$POJVN~bGN2\gBZPOTUWIRSDOJST¡`�Ô!NaP3²�NaNaRN�ñBZR*¢p� ÕDOW|POJ*BZP�²�N�c�Bn^,`!NabGYÑWEbFc�PGJVN�HKJSBZRS]EN�WZYe¶nBEbGTgBEÔV\UN2DÂTURC§GstqMªFi

Ê Õ § ú � �Gª û �  Z�Ë o�Ì Í´ §Ï�Sª a �� Õ §Ï�*ª �K§Ï�*ª+~ � z � Û z!Ü Û � �c= Ü ~ � � ÐÑ&Ò ÓÓ)Ô�Õ
û � z z �Û z z �  z z&ÜË oÚÌ Í´ §Ï�!§+� Õ ªOª a �!§Ï� Õ ª� Õ �K§+�!§Ï� Õ ªOªJ~ � z � Û � �>= Ü ~ � � ÐÑ&Ò Ó � Ò��Q�Ó)Ô Õ
û � z z �Û z�'z � ÜË oÚÌ Í´ §Ï�!§+� Õ ªGª a �!§Ï� Õ ª� Õ �K§+�!§Ï� Õ ªOªJ~ � z � Û � �c= Ü ~ � � ÐÑ&Ò Ó � Ò����Ó�Ô Õ
û

�  �� ÕË o�Ì Í´ §Ï�!§+� Õ ªGª a � Õ�!§+� Õ ª �K§+�!§Ï� Õ ªOªJ~ � z � Û � �c= Ü ~ � � ÐÑ&Ò Ó � Ò��Q�Ó�Ô Õ �
²�JVNabFN�²�N�JSBn¶EN,L*DONt¢ð Z� Õ �Ú �� û �a��� Õ YÑbGWIcÚ§3oZ°Mª�BZRS¢äJSBn¶IN,PGBE·ENaRÞH2BZbFN,POWC²�bGTUPON,N2¶EN2bG^6POJST¡RS]�RSW�² BIDóB
YÑLVRSH�PGTUWERäWZY��!i�Q©Y�RVN2N2¢>Nt¢?rePOJVN,YÑLSRSH�PGT¡WIRð�!§Ï� Õ ª�TgDXN2BEDGTU\U^¨¢>NaPGNabFc,T¡RSN2¢¨Ô6^CT¡R6¶INabFPOTURV]¨§FstoMªFi�£W�²�PGJSBZPó²�NJSBn¶EN�POJVN$DGPGBERS¢VBEbF¢�YÑWEbFc¸WZY!POJVN�c,WIc,NaR6POLVcÕDGLV`!NabF`*WMDOTUPOTUWIR�r�²�N=c�Bn^�`VTgHK·MÒáW � PGJVN�c,WEc,N2R6POLVc¸DG`SBEHaN�²=Bn¶EN
YÑLVRSH�PGTUWER�r�RVW�²ÕTURCPONabFc�D£WZYC� Õ TURSDGPON2BI¢ñWZY?�!r�POJVN2bGN2Ô6^ñLSDOTURV]�TUR¨N � N2HaP�dÂBEbFDGNa¶�BE\T{kD=POJSNaWEbFNac'PGW�¢VNaPON2bGc,TURVN
POJVN�RVWIbGc�BE\UT¡¯tBZPGT¡WIRzWEY�PGbFBERSDGc,T¡PGPONt¢,`SBEHK·INaPar

ÍÊó§+� Õ � �Gª û a � Õ�!§Ï� Õ ª �K§+�!§Ï� Õ ªOª Í´ §Ï�?§Ï� Õ ªOª+~ � � z � = ~ � � ÐÑ&Ò Ó � Ò����Ó)Ô Õ
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d% Õ û �  �� Õ � Õ�!§+� Õ ª � �K§+�!§Ï� Õ ªOª � � � Í´ §Ï�?§Ï� Õ ªOª � � §©oI´Iª

û �  �� Õ sz z �z z � �K§+�!§Ï� Õ ªOª � � � Í´ §Ï�!§+� Õ ªGª � �
û �  �� � �K§Ï�Sª � � � Í´ §Ï�Sª � ���
�NabFN,BZ]MBZTUR�r�²�N~J*Bn¶EN|LSDGN2¢.POJVN,Tg¢>N2R6POTUP3^.§©oZ°6ªFreBZRS¢CTURCWILVb�\gBEDGPXDGPON2`.HKJ*BZRV]IN2¢CPOJVN,TUR6PON2]EbKBZPOTUWIRñ¶nBEbGTgBEÔV\UN

ÔSBEHK·àPGW �?i�[=JVTgD|TgDzPOJVNèYÑLV\U\ár Ê]qMÈEÇaÉ N�÷>`VbFN2DFDOTUWERÞYÑWEbP% Õ i�±�D�²�T¡PGJ«PGJVNñbGNaãSN2HaPONt¢Þ`SBIHK·ENaPar�TUP~TUD~NtBEDG^àPOW¢>NaPGNabFc,T¡RSN£PGJVN�PObKBZRSDGc,TgDGDGTUWER|`VbFWEÔSBEÔVTU\UT¡P3^~²�JVN2R�²�WEbF·6T¡RS]óTUR�PGJVN Í!ÈZË�ËGôsr � ÈEÇ�tZÊ�É=ÿ¬Ì % ÌgÉ r% Õ x �  �� � �K§Ï�ZÖtª � � � Í´ §Ï�Sª � �
û � �K§Ï�ZÖtª � � �  Z� � Í´ §+�Sª � �
û � �K§Ï�ZÖtª � � �

²�JVTgHKJ�TgD�²�JSBZP�²�N�YÑWELVR*¢�TURC§Gsn´IªfÔSBEDGN2¢�WER�POJSN�`VbGWIÔSBZÔST¡\UTUP3^|H�LVbFbGN2R6P�i
[=JVNabFNÂBZbFNeP3²�W�TUc,`!WEbFPGBZR6P!\UN2DFDOWIRSD!POW$Ô!NÂ\UN2BEbGRVNt¢�YÑbFWEc POJVTgD�DGN2HaPOTUWER�i;ç�TUbKDOPar2PGJVNÂbFN2DGLV\UPGD�§Gsn´Iª!¢>N2PON2bGc,TURVNt¢

LSDOTURV]XPGJVN£DGTUc,`V\UNab�TU¢VN2B�WZY�c,WERST¡PGWEbFTURV]�PGJVN$PObKBZR*DOc,TUPOPGN2¢~BZRS¢~bFN�ãSNtH�PGN2¢,H�WIR6PObFT¡ÔSLVPOTUWER*D;PGW�POJVN£H�LVbFbGN2R6P/²�N2bGN
T¡R*¢>NaNt¢.HaWEbFbGNtH�Par ÔVLVP�WIRV\U^ñ²�JVNaRàPGJVN,`SBIHK·ENaPXTgD�¶INabF^¨RSBZbFbFW�²�\¡^ñ¢>TgDGPObFTUÔVLVPONt¢¨TURäc,WEc,N2RMPGLVc DG`SBEHaNZipQ3P�TgD
T¡c,`!WEbFPGBER6P�POW�·INaN2`�POJVTgD�HaBn¶ENtBZP�TUR�c,TURS¢?i;Q3RóDOWIc,NÂHaBIDONtD�TURóDFHaBZPGPON2bGTURV]�PGJVNaWIbG^Ern`*BZbFPOTgH�LV\gBEbG\U^=TUR�POJVN�DOPGLS¢>^XWZY
bGNtDOWIRSBZRSHaNZrs�M§Ï�Sª;BERS¢��K§+�Sª�Ô*NtH�WEc,N�¶EN2bG^�DGJSBZbF`V\U^�`*NtBZ·ENt¢?rEDGW�POJ*BZPeTUP;Ô!N2HaWEc,N2D;¶EN2bG^�¢>N2c�BZRS¢VT¡RS]$POW�`VbFW6¢VLSH�N
T¡R*H�WEc,TURV].²=Bn¶ENè`SBEHK·INaPFD,²�TUPOJ � Í´ §Ï�Sª � ²�JSTUHKJ�TgD,PGbGLV\U^ðRSBZbFbGW�²�\U^à`!N2BE·EN2¢½TUR�H�WIc,`SBZbFTgDOWIR�i8[=JVNmDGN2HaWERS¢\¡NtDGDGWER�TgD=POJSBEP�POJVN2bGN�BZbFNXc,WEbFN£Na÷VBEH�P=Na÷6`SbGNtDGDGTUWERSD�Bn¶�BZTU\gBZÔV\UNX§©oZlVr¬oE´Mª/YÑWIb�POJVN�bFN�ã*N2H�PGTUWER�BERS¢�PObKBZRSDGc,TgDGDGTUWER
`VbGWIÔSBZÔST¡\UTUPOTUNtD/TUR�H2BEDGN2D�²�JVNabFNXPOJVN�`*BEHK·EN2P=TUD�RVWIP$DOW|RSBEbGbFW�²Xi

| }9~ /"� .jïa}��ü<pî7/�{;{�}$ëÂï2y01 2Eë/wZ� / - w�{e}�y~{/ï!/	ï <,{�}M.
Á NaP�LSD�RVW�² H2BZbFbG^|WELSP�PGJVN£`SbGWI]EbKBZcxWELVPG\¡TURVNt¢|TURè MNtH�POTUWIRp°>iUs$YÑWIb�PGJVNXN�÷VBZc,`V\UN�WEY POJVNX`!WEPGNaR6POTgBZ\!DOPGNa`�òSbKDOP
T¡R6PGbGW>¢>LSHaN2¢èTUR¨çeTU]ELVbFN�sEr!PGJVNabFNaÔ6^èTUR¨N � N2HaP£`VbFW>¢>LSHaT¡RS]�POJVNzbGNtDOLS\¡PFD$TUR¨çeTU]ELVbFNzo,YÑWEb�²�JVTgHKJñLVR6POTU\;RSW�²Õ²�N
JSBE¢�POW,bFNa\U^,WERèB|H�WIc,`VLVPON2b�]EN2RVNabKBZPGN2¢pDGWE\ULVPGTUWER�i

ª�>�@ ACB9DFE7GIHJB9KMLNGOBPGIQ�RTSpXOA?g
Q3RñPOJVTgD$H2BEDGN�²�N�WIRV\U^pJSBn¶IN�P3²�W,bFNa]ETUWIRSD�DON2`SBZbKBZPGN2¢�Ô6^�B|`!WETUR6P$¢>TgDGHaWER6POTUR6LVTUP3^|TUR�PGJVN�`!WEPGNaR6POTgBZ\;BZP úñû j>i"$Na]IT¡WIR¡û�NaRS¢VD�BEP ú�û j|BERS¢�"�Na]ETUWIR���Ô*N2]ETURSD=BZP ú�û j>i�"$N2]ETUWER¡þ£TgD þOLSDGP$POJSN�`*WIT¡R6P ú�û jVi
[=JVN ÿ¡Ê�êKÉ��3ÌgÍ!ÇaÌ��EÊaÍSÉ Ô!WELVRS¢SBZbF^|HaWERS¢VT¡PGTUWERSD�BZP ��w DGNaP�POJVN£YÑWEbFc WZY;POJVN�²�Bn¶IN�YÑLVRSHaPOTUWER�TURå"$Na]ITUWER��ÂPGW~B

²�Bn¶IN£WEY�PGJVNXYÑWEbFcÎ�J~ � z � � rV²�JSNabFN�� �Õ û o��m§©õ u *ÉÖtªF�Z�� i[=JVN=]ENaRSNabKBZ\MYÑWEbFc¸WZY!POJVN$DGWE\ULVPGTUWERSD T¡R"$N2]ETUWER�û$BZbFN�WMDGHaTU\¡\gBEPOWEbF^$²�TUPOJ~²=Bn¶ENf¶IN2HaPOWEbf� - |Y� û o���õ�Z��I� i[=JVN�c,WIDGP�H�WIR6¶ENaRST¡N2R6P£YÑWIbGc WZY$DGLSHKJàDOWI\ULVPOTUWER*D�YÑWEb�c�BEPGHKJVTURV]èPOJSN�Ô*WILVRS¢VBEbG^.H�WIRS¢>TUPOTUWER*D�BZP ú½û jñTgD�B
H�WEc~ÔVTURSBEPOTUWER,WEY�DGT¡RSNXBERS¢�H�WIDGTURVNXH�NaR6PGNabFN2¢�BZP ú�û j>rV]ETU¶6TURV]

´ § ú ª û�� }¨H�WMD�� ú �;�ÞDGT¡R�� ú ú r½j~ � z � � ú ö½j �
AmBZPFHKJVTURV]zÔ!WELSRS¢VBZbF^pHaWERS¢>TUPGT¡WIRSD�BZP ú�û jz]ITU¶EN2D�POJSN�DOWI\¡LSPOTUWER�r

´ - §ájMª û ´ Õ §ájMª À } û s �
´ ç- §ájMª û ´ çÕ §ájMª À ��� û ¾J� Õ d � û ¾ � Õ� �
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} BZR*¢��	¢>N2PON2bGc,TURVN�WILVb$YÑLV\U\�DOWI\¡LSPOTUWER�i�[;Wp¢>N2PON2bGc,TURVN�û~BZR*¢+�Ir�²�N�RVW�²×Na÷6`*BZRS¢ñPGJVNzDGTURVN2D£BZRS¢ñHaWIDGTURVN2D
T¡RèH�WIc,`V\UN�÷,N�÷>`!WERVN2R6POTgBZ\gDar

´ - § ú ª û }¨H�WMD�� ú �;�ÞDGTUR7� ú §©oE¹Mª

û ä ~ � z!� �#~ � � z!�o � �ð¾ � Õ� ä ~ � z&� u ~ � � z&�o�¾ �
û s

o ä s_� � Õ� � ~ � z&� � so ä s u � Õ� � ~ � � z&�´ Õ § ú ª û ~ � z � � �
²�JVNabFN�YÑWEb$H�WIc,`V\UNaPGNaRVNtDGDarM²�N�JSBn¶IN�BE\UDGWóTURSHa\ULS¢>N2¢�POJSN�`VbGNtDON2R6PfYÑWIbGcüWZY;PGJVN�PObKBZR*DOc,TUPOPGN2¢�DOWI\¡LSPOTUWER�i�£T¡¶INaR�PGJVN=bFBn²ÞDGWE\ULVPGTUWERóoZ¹VrZPOJVN=RVNa÷>PeDGPON2`zTURzPOJVN�DGWE\ULVPOTUWIR�`VbGW>HaN2DFD TgD�POWXDON2PePOJVN=W�¶EN2bFBE\U\ZRVWEbFc�BZ\UTU¯2BEPOTUWER
WZY�POJVN£DOWI\¡LSPOTUWER�i�[ W�Na÷6PGbFBIH�P/`VbFWE`!Nab�¦IL*BZR6POLVcxBZc,`V\UTUPOL*¢>N2DarZ²�N�c~LSDGP/JSBn¶EN$BXLSRVTUP/T¡R*H�WEc,TURV]XH�LSbGbFNaR6P�ie[=JVN
²�N�BEHKJST¡N2¶EN�Ô6^�czLS\¡PGTU`V\U^MTURV]�PGJVN ÊaÍSÉáÌgËGÊ bFBn² DOWI\ULVPOTUWERpPOJVbFWELV]IJpÔ6^�oZ�M§Fsf�h� Õ ���Gª�� A �� �a���'bFN2DGLV\UPOTURV]zTUR

´ - § ú ª û ~ � z&�A �� �a��� � s u � Õ ���s_�h� Õ ���
~ u ¾J� úA �� �a���

´ Õ § ú ª û o
s_�#� Õ ���

~ � z � �A �� ����� �
[=JVTgD�YÑWEbFc RVW�²×JSBED£B�LVRST¡P£TURSH�WIc,T¡RS]~HaLVbGbFNaR6Pai�Q3RmBE¢S¢>TUPOTUWER�r!²�NóJSBn¶EN�PGJVNóbFN�ã*N2H�PGN2¢ñÔ!N2BEc N�÷>`VbFN2DFDONt¢ñBED
B�DGTUc,`V\UN�Y�BEHaPOWEbXPGT¡c,NtD�PGJVN  >ÍSÌgÉ bFN�ãSNtH�PONt¢¨Ô!N2BEc ~ � � z&� � A �� �a���mi~[=JVN|WIRVN~¢VT ¤�HaLV\UP3^�²�TUPGJmPOJSTUD£YÑWIbGc'TgD
POJSBEP�POJVN�PGbFBERSDGc,T¡PGPONt¢¨Ô!N2BZc TgDXRVWEP�BE\UDGW�²�bGTUPOPGNaR.TURCPGNabFc�DXWZY�B�LSRVTUP�H�LVbFbGN2R6P�Ô!N2BEc Ô!N2H2BZLSDGN,POJVN,²=Bn¶EN
¶EN2HaPOWIb�TURñPOJVNzPObKBZRSDGc,TUPOPGN2¢è`SBEbGP�~ � z � � ¢>W6N2D£RVWEP£c�BZPFHKJñPOJVNz²�Bn¶IN�¶EN2HaPOWIb£BZ`S`*NtBZbFT¡RS],T¡RñPGJVN~RVWEbFc�BZ\UTU¯aTURV]
DG¦MLSBEbGNaÒábFW6WEP A �� �a�Ú�¨i.[;W¨bFN2HaPOT¡YÑ^CPGJVTgDóDGTUPOLSBEPOTUWER�r�²�N�bGNtBZbFbFBERV]EN~POJSNpY�BIH�POWIbFD�T¡R ´ Õ r/PGBE·6T¡RS]¨HaBZbFN�PGWC¢>WBZÔSDGWE\ULVPGNa\U^,RVWEPGJVTURV]|POWpHKJ*BZRV]IN�POJVN�ò*RSBZ\�¶�BE\¡LSN�WZYePOJVTgD�`SBEbGP�WZYePOJVN�²=Bn¶EN�YÑLVR*H�POTUWIR�r*²�JVTgHKJèTgD�DON2P$NaR6PGT¡bFNa\U^
ÔM^| 6HKJVbn¤WI¢>TURV]INabu{ D�Nt¦MLSBZPGT¡WIR�rZWELSb�Ô!WELSRS¢VBZbF^�H�WIRS¢>TUPOTUWIRSD BERS¢�PGJVN�RVWEbFc�BZ\UTU¯2BEPOTUWER£POW�LVRVTUPeTURSH�WIc,T¡RS]$H�LVbFbGN2R6P�r

´ - § ú ª û
~ � z&�A �� �a��� � s u � Õ ���s_�h� Õ ���

~ u ¾J� úA �� �a���
´ Õ § ú ª û o

s_�#� Õ ��� ? � Õ� ~ � z � �A �� � Õ ��� �ÿ LVb�òSRSBZ\�²=Bn¶EN£YÑLVRSHaPOTUWER�rSB�YÑPON2b�DOWIc,N£c,TURVWIb�BE\¡]INaÔVbKB�WEY;]IBEPOJVN2bGTURV]óY�BEHaPOWEbKD=BZRS¢�H�\UNtBZbFT¡RS]�YÑbFBIH�PGT¡WIRSDarMTgD
´ § ú ª û �� � ��� Ò
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� §©oMuEª

[=JVN�¦MLSBZR6POLSc	BZc,`V\UTUPOL*¢>N2DfYÑWEb�bFN�ãSNtH�PGT¡WIR�BERS¢�PObKBZRSDGc,TgDGDGTUWER,BZbFN£PGJ6LSD

�M§Ï�Sª û � u � Õ���h� Õ §©oEhMª

�K§Ï�*ª û
o Ë �a� Õ���h� Õª�>)= ¬pQ_�LZHF`{k�D7H�K_GOR]bI\�baR�GOkdGIH�B9KTBf��GIQ�RðL½B_D�E7GIH�B9K	à�\MbIBh6�k�6�H�D�HJGIHJR^L�B9�MbIR��MR^`ÉGIHJB_K®kÇKM[G�bakÇKML�VWHFL�LZH�B9K�kÇKM[ [�HFL�`�E�L�L�HJB9K

dfJ6^>DOTgHaBE\U\¡^Er�§©oMuEª~H�WIbGbFN2DG`!WERS¢VD|PGWÞBàDOWILVbKH�NñH�LVbFbFNaR6P,WZYXWERVNñ`*BZbFPOTgH�\UN�T¡c,`ST¡RS]ETURV]mWIR�POJVNmDGPON2`�`*N2bpLVRVTUP
POTUc,NZr�²�JVTgHKJ«POJSNaR�bGNtDOLS\¡PFD~T¡R�BäH�LVbFbFNaR6P|WZY ± & ûÅ� �M§Ï�Sª � � `SBZbFPOTgH�\UNtDóbFN�ãSNtH�PGN2¢ð`*N2b�LVRVTUP|POTUc,NèBZRS¢ ± Õ û� �K§+�Sª � � `*BZbFPOTgH�\UN2DePGbFBERSDGc,T¡PGPONt¢z`!Nab�LVRVTUP�POTUc,NZie[=JVN�`VbFWEÔ*BZÔVTU\UTUPOTUN2D;WZY�bFN�ãSNtH�PGT¡WIR�BZRS¢�PObKBZRSDGc,TgDGDGTUWERóBEbGN$PGJ6LSD
bGNtDO`!N2HaPOTU¶EN2\¡^P%[& û�� �M§Ï�Sª � � BZRS¢,% Õ û�� �K§Ï�*ª � � i
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µCNXRVW�²8JSBn¶EN�P3²�W|HaBIDONtD�POW,H�WIRSDOTg¢>N2baieQ3R�POJVN�H2BEDGN£²�JVN2bGN�õxö�*ÉÖZrVÔ*WIPOJ��pBERS¢0� Õ BEbGNXbFN2BE\!R6LVc~Ô!NabKD�iµCN�PGJVNaRèJSBn¶INZr

% & û §Ï� u � Õ ª �§Ï�	�h� Õ ª �% Õ û lZ�I� Õ§Ï�	�h� Õ ª � �
Q3P$TgD$BZ\U²=Bn^6D�]IWMW>¢�`VbKBEHaPOTgH�NXPOW�HKJVN2HK·�POJSBEP$POJVNzPObKBZRSDGc,TgDGDGTUWER�BERS¢èbGNaãSN2HaPOTUWER�`VbFWEÔSBEÔVTU\UT¡PGTUN2DfDGLVc POW�LSRVTUP3^Zi
Q3R�PGJVTgD�HaBIDONEr6²�N�JSBn¶IN % & �;% Õ û §Ï� u � Õ ª � �Þl�� � � �Õ§Ï�	�h� Õ ª � û §Ï���h� Õ ª �§Ï���h� Õ ª � û s �Q3RpPOJSN�H2BEDGN�²�JVN2bGN�õsr¨*ÉÖnrVPOJSN�DGWE\ULVPGT¡WIR,TURå"$Na]ITUWER��ÂTgD�Bó¢>NtHaBn^6TURV]�N�÷>`!WERVN2R6POTgBZ\ái/ 6LSHKJ�B�YÑLVRSH�PGTUWER�TgD
BóbFN2BE\*YÑLSRSH�PGT¡WIR�BERS¢�POJVNXN�÷>`VbFN2DFDGT¡WIR|YÑWEb=POJSN�H�LVbFbGN2R6P ± Õ û §��� ���¨ª ²�³o´ ¶ · � ´ ¸�]ETU¶IN2DÂ¯2NabFWz²�JSNaR ´ TgD=BzbGNtBZ\YÑLVRSH�PGTUWER�i�[=J6LSDH% Õ û j>i$çSWIbH%[&�²�Nóc~LSDOP�PFBZ·INóHaBEbGN�PGWpRVWIPON�PGJSBZP£POJVNz²�Bn¶IN�¶IN2HaPOWEb£TUR¡"�Na]ETUWIR¡��TgD�RSW�²T¡c�BE]ETURSBEbG^ErZ� Õ |Y�M¾ e Õ rS²�JVNabFN e Õ | A E��Ö u � � � §©oEqMª
µCN�¶ENabFT¡YÑ^¨WELSbóHKJVWETgHaN,WZY�� Õ Ô6^.RVWEPGT¡RS]�PGJSBZPz²�TUPOJàPOJSTUDóHKJVWETgH�NErl~ � z � � û ~ �>� � rÂBñ`VbFWE`!NabóN�÷>`*WIRVNaR6PGTUBE\U\¡^
¢>N2H2Bn^MTURV]~DOWI\ULVPOTUWER�i�µ�TUPOJj� Õ ¢>N2PONabFc,TURVN2¢pTUR�PGJVTgD=²�Bn^Er6²�N�POJSNaRèJSBn¶EN%'& û � � u ¾ e Õ � �� �	�ð¾ e Õ � � û � � � e �Õ� � � e �Õ û s �
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