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 struct matrix

 struct matrix0
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a    0    0    0    0   

0    b    0    c    0   

d    0    e    0    f   

g    0    0    h    i   

j    0    k    l    0   

size: 4

 cols

 cols
 size size: 1 size: 2 size: 3 size: 2

 struct entry
{
 int i;
 double
};

{
 int

{
 struct
};

entry  *cols[n];

 struct entry
{
 int i;

 struct entry  *previ,  *nexti;
};

 double a;

size[n];
 struct
};

entry  *cols[n];

a;
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\c�VNIe�bTVUXWVY[Z.\^]_M�`!v9TVb6o�\cUXU�q NDn�\Xb.j=r�b.biNInx\XeSRuN=j=]_\cY[e�?��)("� \X`st�Uc\XNIb U�TVZiW[N�`sNI`sY[Zl�wb.T���\ce�W[bI� L#Mfr�bIvTsbit~TVZib.N ~  4n�NIj=Y[`�t�Y[bi\c]_\cY[e$#)9
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n~T}]_T�q�YV]_M�qf��ZiY�o�bzTVe�n�jIY[Ucr�`se�bIv�TVe�nZ.Y�o4TVe�n jIYVUXr�`se�t�\c�[Y}]_\Xe�W[b�TVZ.N�t�NIZig�YVZ.`sNIn ��\c]�ZiNI�fr�\XZiNIbwT�`sY[Z.N�b.r�\c]mT}q�UXN�n~T}]_Tsbl]_Zir�j&k]_r�ZiNVv�bir�jmMQT}b�]0o;Y}k�n�\X`sNIe�b.\XYVe~TVU�Uc\Xe*�}NIn�UX\cbi].b/ biNINS��\XWVr�Z.N��u�4("���DL#M�\Xb#bl]_Zir�j=].r�Z.N�bi].Y[Z.N=bIv\Xe(TVn�n�\c].\XY[e�].Y�o�M�T}]Ko;N�M~T9�[N�\Xe�n�\Xj9T�]_NIn�g�YVZDY[e�N&k�n�\X`sNIe�b.\XYVe~TVU�Uc\Xbl]_bIv[].M�N�jIY[Ucr�`sed\Xe�n�N��YVg�N9TVjmMsNIUcNI`sNIe2]yTVe�n(]0o�Y�TVn�n�\c].\XY[e~T}Uut�Y[\Xe2].NIZ.b��Y[e�N#]_Yz].M�N�t�Z.N&��\XY[r�bKZiY	o NIUcNI`sNIe2]yTVe�nTVe�YV].M�NIZ�]_Y�]_M�N
e�N&��]�Y[e�Nd�&� : e�]_M�N
Y}]_M�N=Z#M~TVe�n6vu]_M�Nz].\X`sNwe�N=NIn�N=n!g�Y[Z;`�TVe�TVW[\Xe�Wx]_M�\Xbbi].Z.r�j&]_r�ZiN�o;Y[r�UXn�\Xe�jIZ.NITVb.N}���~Y[Zw\Xe�bl]mTVe�j=NVv�Rf]mTVt�t�NIe?N&]�TVU � # 2[ 
%�r�b.Nd]0o�Y}k0n�\X`sNIe�bi\XY[e~T}UUX\ce*�VN=n!Uc\Xbl]_bIv�q YV].M�Y[Z.n�N=Z.N=n TVe�n�r�e�Y[Z.n�N=Z.N=n6�
: r�Z!n�T}]mT bi].Z.r�j&]_r�ZiN q~TVbiNIn�Y[e Uc\Xe*�}NIn�UX\Xbl]_b�M~T}b TVUcb.Y b.N&�[NIZiN n�Z.T9o�q~TVj\�fbI��L#M�Nn���e~TV`s\Xjx`�N=`�Y[Zl�!TVUXUcYujIT}]_\cY[e �}n�N9TVUcUXY�j9T}].\XY[esg�Y[ZzN9T}jmM�e�N=o NIe2]_Zl�Q\cb*]_\c`�NSjIYVe�b.r�`s\Xe�W�vj9TVr�b.NIb#`sNI`sY[Zl�dg�Z_TVW[`sNIe2]_T}]_\cY[e�TVe�n�b.t~T�]_\�T}U n~T�]mT�UcYujITVUX\^]0�dUXY[bibIv�o�M�\XjmM�`�T��VN=b;]_Z.T}�[N=Zlkb.\ce�W(UX\Xbl]_b�N��ut N=e�b.\^�[N�n�r�N
]_Y(j9TVjmM�Nx`s\Xbib.NIb=�
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Modified Gram-Schmidt
Fill-in in matrix R

ε=0
ε=0.85
ε=1
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Householder reflections

Fill-in in matrix R

ε=0
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ε=1
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Givens rotations
Fill-in in matrix R
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SHL400 - Linear Programming Problems
663x663    1712 els. (0.39%)
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JPWH991 - Circuit Physics Modelling 
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SHERMAN1 - Oil Reservoir Modelling
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MAHINDAS - Economic Modelling
1258x1258    7682 els. (0.49%)
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ORANI678 - Economic Modelling
2529x2529    90158 els. (1.41%)
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SHERMAN5 - Oil Reservoir Modelling
3312x3312    20793 els. (0.19%)
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JPWH991 - Circuit Physics Modelling 
991x991    6027 els. (0.61%)

MGS
HOUSEHOLDER      
GIVENS
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ORANI678 - Economic Modelling 
2529x2529    90158 els. (1.41%)
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HOUSEHOLDER      
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SHERMAN5 - Oil Reservoir Modelling 
3312x3312   20793 els. (0.19%)
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HOUSEHOLDER      
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!HPF$ ALIGN V(:) WITH A(*,:)
!HPF$ DISTRIBUTE(CYCLIC,CYCLIC) ONTO mesh:: A

vi 1 3 4 1076 vv a b c d e f sz 6

a 0 b c 0 0 0V d e f

vi loc

vv locc

4 10

d f

6

a b

1 3 7 vi

vv

loc

loce

1082 4 6

0 c 0a b

1 3 75 9

0 0e d f

!HPF$ REAL, DYNAMIC, SPARSE (CVS(vi,vv,sz)):: V(10)

PE (0,0), PE (0,1) PE (1,0), PE (1,1)
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P`1=ChL�X2CpLN[W1
1�
b1%O=TWLNXVEHC�LJX2P:1%,={pÎ)EHG7ERLJ[K1%G#,SQ)/RGS,J1 QKGJEH\WU21%P:,��YXZLN[KEHTbL#QKXVgRERLNXVCKk~/RCKI
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P`1=ChLd/RUVUV_!QWGJE¡gH1=I7X2C�QKGJ1�g�X2EHTK,¦Od[)/RQbLN1%GS,%fRLJ[K1�O=_�O%UVX2O��¦�¦mM��QK,J1=TKIKE-acGJ1%kRTKU�/RG�IKXV,SLJGJX2\WTWLNXVEHC
X2,M/-IK1 Â T)/-LJ1»��EHGo,SQ)/RGS,J1�P`/-LNGSX)(:QKGSEH\KU21=P`,!��XVC�Q)/RGrLNX2O=TKU�/-G%f+*�� /RUVkHEHGJXZLN[KP:,d�¤\1%O%/RTK,J1�XZL
1,(bQKUVEHXVLJ,!I)/-LN/ /-CKI~O%EHP:QKTWLN/-LNXVEHC+U2E�O./-U2XVLD_ /-CKI~P`XVCKX2P:X2¸=1%,]O%EHP:P7TKCKXVO./-LJX2EHCW,%{�BcL�IKE�1%,
CKERL�GS1 Â TKXVGJ1#/RIWIKXVLJX2EHC)/-U�,SLNERGN/RkH1�EHG»O=EHP`P�TKCKX2O%/-LNXVEHCK,M��EHG»/RIKIKGS1%,J,SX2CKk
CWEHCbaDUVEbO%/RU�I)/-LN/Wf
/R,]/RU2U'LN[K1�QKGSEbO=1%,J,SEHGJ,]§eCKE¡�³�Y[K1=GJ1�LN[K1�I)/�Ld/�/RGJ1�UVEbO%/-LN1=I TW,JX2CWk:,SX2P:QKU21»EHQ'1=GN/-LJX2EHCW,%{

��3"- . 4�;0/ 6�1325476�< 498 / <�8.A : / 6 /<;=;?>@; 8BA / <�8 4:9

}M[K1YU2XVP`XZLN1%I�,J§eX2UVUKER�O%ERP`QKXVU21=GJ,0LJE�IW1=LN1=O=L�Q)/RGJ/RU2UV1%UVX2,JP XVC#O%E�IK1%,�XV,�/RC�X2P:Q'EHGrLd/RChL0IKGN/.�oa
\)/ROd§
LNE#LJ[K1�TW,J1�ER�¤,STKQ'1=GJO=EHP`QWTWLN1=GJ,]\'1=O./RTK,S1�XZLYO%EHP:Q'1=U2,MQKGSEHkHGJ/RP`P:1%GS,oLNE�LN1=IKX2EHTW,JUV_
Q)/RGJ/RU2UV1%U2XV¸%1MLN[W1%X2G�QKGJERkHGN/RP:,�\h_`[)/RCKI�fK/R,���1�IKXVI^X2C`LN[K1»�KGJ,SLoQ)/RGSL�ER��LN[WX2,�LJ[K1%,SX2,%{�}M[WX2,
��/RO=L�/RIKIK,�/�,SX2kHCWXV�)O%/RChL!U21�gH1=U0ER��O=EHP`QWU21,(bXZLD_ LJE�LN[K1�QKGJEHkRGN/RP:P`XVCKk�Ld/R,S§{���1%O./-TK,J1�ER�
LN[K1=,J1�O%ERP`QKXVU21=G»U2XVP`XZLd/-LJX2EHCW,%f)O%ERCegR1%ChLNXVEHC)/RU0QKGJEHkRGN/RP:P`XVCKk^U2/RCKkHTK/RkH1%,!/RGJ17TW,JT)/RUVUV_�1,(ea
LN1=CKIK1%I7�YXZLN[7IWX2GJ1=O=LJXVgH1=,�LJE»QKGSEyg�XVIK1�LJ[K1oO%ERP`QKXVU21=G��YXVLN[�LN[K1�X2CW��EHGSP^/�LNX2ERC�LJ[)/-L�XVL�O./RCWCKERL
EH\WLN/RX2CF\h_
XVLJ,J1=UV�½f)/R,MIWX2,JO=TK,J,S1%I+XVC�m�[)/RQWLJ1%G]z7��EHGYn»µ�Î�{

C]E¡�o/RIK/¡_�,=f#P^/RCh_³1=�'EHGSLJ,~/RGJ1p\1%XVCKk�P`/RIK1¥LJE XVP`QWGJE¡gH1pO=EHP:QKX2UV1%GJ, �YXVLJ[ O%EHP#a
QKU21"( LN1%Od[WCKX Â TK1=,»LNE`Q)/RGN/-U2U21=U2XV¸%1!QKGSEHkHGJ/RP`,]/RTbLNEHP`/-LNXVO./RUVUV_R{�}M[KXV,���/._Hf'LJ[K17/-O%O%1=QWLd/-CKO%1
/RCKI~TK,S1:E-��P7TWUVLNXVQKGJE�O%1=,J,SEHGJ,»��EHTKUVI~\'1#1=CK[)/RCKO=1%I�IKTK17LNE
LJ[KX2,!LJGN/RCK,SQ)/RGS1%CKO�_+LNEFQKGSE-a
kHGN/-P`P:1%GS,%{±i�/RCh_�ER�]LN[K1=,J1�LJ1%Od[KCWX Â TK1%,:LNEjkH1%CW1%GN/�LN1FEHQWLJX2P:X2¸%1=I�Q)/RGN/-U2U21=U�O=EbIK1=,^/-GJ1
IK1%,SO%GSX2\1%I�XVC s¼´.ÑHz-xcs¼´H´R´=x|{�}M[W1��ED�B½Î s¬·RÑ�xY/RCKI±µ�EHU2/RGJXV,FsÐ´¡z-xMQ)/-GN/RUVU21%UVX2¸=X2CKk�O%EHP:QKX2UV1%GS,
/RGJ1]LD��E�GJ1%QWGJ1%,S1%ChLd/�LNXVgR1�1,(W/RP:QKU21=,�E-��O%TKGSGJ1=CeLM/RO=LJXVgH1�GJ1=,J1./-GJOd[
EHC
/-TWLNEHP`/-LJX2OYQKGJERkHGN/RP
Q)/RGJ/RU2UV1%U2XV¸./-LJX2EHC�{

 �FHGIFKJ LNM�OQP�RTSVU W�X�Y[Z]\_^�W�`ba$cedN\gfih@a$^�O#`jc

}M[K1¥�+D�B½Îl�q��LN/RCW��EHGSITD]CKXVgR1%GJ,SXVLD_¾BDChLN1=GJP:1%IKX2/-LN1jÎ)EHGSP^/-Ld�`O%ERP`QKXVU21=G%f]IK1=gR1%U2ERQ'1=I³\h_
LN[K17��Ld/-CW��EHGJI+m�EHP:QKX2UV1%G���GSEHTKQ�f�XV,»/���GJ1%1�X2CW��GJ/R,SLJGJTKO�LNTKGS1�IK1=,JXVkHCK1%I�LNE^,STKQKQEHGSL»O%EHUVU�/�a
\'ERGN/-LJXVgH1@GS1%,S1./RGSOd[¯X2C�EHQbLNX2P:X2¸=X2CKkp/RCKI¾Q)/RGJ/RU2UV1%U2XV¸%XVCKk¥O=EHP`QWX2U21=GJ,={ �+D�B½Î LNGJ/RCK,r��EHGJP:,
Î)EHGSLJGN/RC uHu#/RCWI�m�,J1 Â TK1%ChLNX2/RU�QKGSEHkHGN/-P`,oXVChLNE:�Wµ�i�k®O%E�Iml���EHGInS[joRGpl=I�o-IKIKGplBnpn�nJQmoRO?l
Pqo-Od[KX2CmlBn%{�}M[KXrn]QjoRGpoRU2Usl%U�O=EbI+l�XVCKO%UVTKIml?nYO?oRU2UsnoLNEto`QEHGSLuoR\KUrl�GSTKCbaqLNX2P9l�U2XV\KGuo-GS_Hfb�Y[KX2Od[
Xrn!O=TKGJGKl%ChLNUZ_3o.gvoRX2UroR\KUsl���ERG��K��B]PtoROd[KXVCml?n=f�LN[+l���Lwo-CW��EHGJIxkY���bn P7TKUZLNX2QWGJE�O?l?nKnJEHG�oRCKI
k!X2kHXZLwoRU�»UVQK[joh�yl%GSgzl%GKn%{
}M[+l:�+D�B½Î{nr_EnrLul=P O%EHC+nJXrnrLun!E-�_otnpl=L�E-��O=EHP:QKX2Usl%G]QjoznpnKl?n:��X2P:QKUrl=Ptl=CeLpl%I3ovn�npl=Qjo�a

Guo-Lpl�QKGJERkHGuoRP9nd� fEl?oROd[FEHCml�ER��LJ[ml%P Q|l=GS��EHGSPtn�o}nSX2CKkRUrl�o-CjoRUV_ynSXrnoEHG�LNGpoRCmnS��ERGJPto-LNXVEHC�ER�
LN[ml`O%E�ImlR{
}M[+l?npl`QjoznKnpl?n���EHGS§@LNEHk~l�LN[ml=G�\h_jTmnSX2CKk�o O=EHP`P:EHCjX2ChLul=GJP9l%IKXro-Lul#��EHGSPqo�L
LNE:Gpl=QKGplBnpl%ChL�QKGJERkHGuoRP9n%{�C�l=� QmoznpnKl?n]O=oRC \|l���GKl?l%UZ_�XVCmnpl=GSLul=I�o-L�o-Ce_�Q'EHXVChLYX2C�o#O%EHP#a
QKX2Uro-LNXVEHC�{F}M[mlBnpl���oRO�Lun7PtoR§zl��+D�B½Î�l?oznS_jLNE�P`E�IKXV��_3oRCKI�l,(�Lpl%CKI�f�\�l%O=EHP`XVCKk�o g~l%Gr_
oRIml Â Tmo-Lul�l%Chg�X2GSEHCKP9l%ChL7��EHG<l=gvoRU2Tmo-LNXVCKk�Cml�� O=EHP:QKX2Usl%G�Lul%Od[WCKX Â TmlBn%{p�!n��_l
O?oRC�nplBlRf
oRUVLJ[KEHTKkR[FLJ[KXrn�o-QKQKGJE~oROd[�Xsn�nJEHP9l=�Y[mo-L]X2Cml,�`O=Xrl=CeL%f)XVLMXsnog~l=GS_��jl"(WXV\KUrl-{
}M[+lªQjoznpnKl?n+LJ[jo-Lj�+D]B½Î GJTKC+n+��EHG+QjoRGpoRU2Usl%UVX2¸=o�LNX2ERC&oRGplv�³O%ERCmnSLuoRChL~QKGJEHQmoRkVo-LJX2EHC�f

nJO?oRU�oRGSX2¸=X2CKk�oRGJGpo¡_}oRO%OBl?nKnpl?n=f���ERGS�_oRGJI#QKGSEHQjoRk~o-LNXVEHC�fRCWEHGJPtoRU2XV¸=o-LJX2EHC�f�XVCKIKTKO�LNXVEHC�gvoRGJXroR\KUsl
Iml=Lpl%O�LNX2ERC�f�O%EHC+nSLwo-CeL���EHU2IKXVCKkKf#nJO?oRU�oRG�QKGSXVgvo-LNXV¸=o-LJX2EHC�oRCjo-UV_ynJXsn%f0GKl%IKTWO=LNXVEHCªGpl=O%EHkRCKXVLJX2EHC�f
Iml%Q�l%CWIml%CKOBl�QKGKl%QKGSEbOBl?nKnJX2CWkKf-QmoRGuoRUVUrl=U2XrnSP&oRCKI�U2E�O=o-U2XVLD_YERQWLNXVP`XV¸=o-LJX2EHC�f?oRCKI�QjoRGpoRU2Usl%U�O%E�Iml
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ÎCBVkEDGFKl�ub{Z´¡Ñ+�IHEJW¢R¿�K¡£�L:¢RÀ�¿�ÁNMEO�P�£�QRK¡£TSR£d �À½��¿UJ¿N�/P�V) �À

W l/X+l/Fuo	Y�B[Z�X�{����\Yul0FTF4DGXRXGB[X W Y4]ml_^jo�Fpo�`[`sl/`aB2¸=o	Y�B[Z�X6^moznpnKl?n/b��+Ddc½Îfe=o�X W l0Xml/Fpo�Yulhgie/Z,jml
ZEFdk c½µ��6^RF4Z,e?l?nKn4ZEFle0Zmjml-{
}n]ml
µoZ�`�o�FpBrn�e/ZEqh^GBa`rl/F�BaXGe/`aDGjml?nrZE^RY4B[qhB2¸=o	Y�B[Z�X%Yul/es]RXGB Â DmlBnF� o�DmY�ZEqto�Y�Bae�jml0Ypl/e0Y4B[ZEX

ZR�"^jo�Fpo�`[`sl/`[Bsn4q�o�XRjhjmo�YwotjGBsnpY4F4B[uRDRY�BaZEX��vY4ZtY�Fpo�Xmn4`ro�YulIo�ÎwZEF�Y�Fpo�XhxEx�npl Â Dml/X�Y�Bro�`w^GFpZ W Fuo�q
B[X�Y�Z]o�XyZEDRY4^GDRY��|ÎwZEFpY4Fuo�X�xEx�^G`[Dmn�^jo�Fuo�`a`rl/`CjGB[FKl/e0Y4Bazzl?nd���l]GB[es]{e=o�X{u|l9l,(El0e/DRYpl/j�lB�_|
e/Bsl/X�Y�`~}�ZEX�oh^jo�Fuo�`[`rl0`�e/ZEqh^GDRYpl/FB�In4]jo�Fpl/j�qtl0q�ZEF�}�q�DG`~Y�B[^RF4Z,e?l?nKn4ZEFKn7� n4DGes]xovn�o�X@�K��c
gU]jo�`a`rl/X W l�qto�es]GBaXml¡��o�XGjxn4e?o�`�o�uR`rl�qto�es]GBaXml?n��lBaY�]xo W `[ZEumo�`'o�jGjGFplBnpn n4^mo�e?l � n4DGes] ozn
Y�]ml�gUFuo9}F}Y°~k�� {�gUDGF4FKl/X�Y�`~}Eb|o`µ�ZE`�o�FpBrnnz~l0FpnpB[ZEX ��ZEF�o�Xml�YD�UZEFS§�ZR��e/Z�q�^GDmYul/FKn�Bsnlu|l0B[X W
jml0zzl/`aZE^|l0j�{
}n]ml�µ�ZE`�o�FpBrnTFKl?npY4F4DGe�Y�DGFKl/F<o�`rnpZ ^�l/Fr��ZEF4q9n�BaYun�Y�Fpo�Xmnr��ZEF4qto�Y�BaZEXmnTBaX�nKl0z~l0Fuo�`�e/Z�q�^GBN|

`�o�Y4B[ZEX�^jovnpnplBn%{�µoZE`ro�F4BsnrBaXGe/`aDGjml?n npl�z~l0Fuo�`_o�Xjo�`~}EnpBrn�Yul0es]GXGB Â DmlBn_ujoznKl/j�ZEX�u�Z�Y4] n�Ywo�Y4B[e
o�XGj�jR},Xjo�qhB[e���F4DGX,|�Y�Baqtl.��^jo�Fpo�`[`sl/`aB2¸=o	Y�B[Z�X npY4Fuo�Ypl W Bsl?n0b��l]GBaes]�FKl?npY ZEXeo�e=o�FKl=��DG`TFKl�|
npl?o�F4es]�ZEX�Y4]ml6es]jo�Fuo�e0Yul0F4BsnpY�Bae?n�ZR��Fpl=o�`YÎ�Z�FpY�Fpo�X�e/Z,jml?n={�}n]mlBnpl6Yul/es]RXGB Â DmlBn/b�n4DRes]{ozn
jjo�Yuo�j+l/^�l/XGjml0XGe?l!o�Xjo�`a}yn4Bsn]� o�Y�e0ZEq�^RB[`rl2|�Y4B[q9l�ZEF�jm}mXmo�q�Bae=o�`a`a} o�Y�FpDGXm|�Y4B[q9l¡�2b~np},q�u"ZE`[Bae
^GF4Z W Fuo�q o�Xjo�`a}ynpBrn/b�BaXGjGDGe�Y�B[Z�X6zvo�FpB�o�uG`slTFpl0e/Z W XRBaY�BaZEX3b�B[X�Ypl/F4^RF4Z,e?l/jRDGFuo�`#o�Xmo�`a}yn4Bsn/b�o�FpFuo9}
^GF4B~zvo�Y�BV¸=o�Y4B[ZEX3b	Fpl0jGDGe�Y�B[Z�X�zvo�FpB�o�uR`rlIFKl/e/Z W XGBaY4B[ZEX�b~l0Y4eR{�o�FKlo�lB[jml0`a}�jml?npe/F4Bau|l0jqo�XGj_Yul?n�Yul0j
B[Xy�Ð´y·	�#o�XRj��Ð´Ax	�=�

��FHGIF�� �����+\_f WC�ma�� Z]W�`jW�^K^�O#^Ka � WC�ja�\gX \�¡xP!h�W�`jcEO d \gfihT���+WC�ja�\gX�c

c�XTY�]GBsn3Y�]mlBn4Brn0b��gl�]jo9z~l���Zme0Dmnpl0j�ZEX np^jo�FpnKl�qqo�Y4F4B (tZE^�l/Fpo�Y�BaZEXmn0by�l]RB[es]-B[X�zEZE`~z~l�BaF4Fpl W DG`ro�F
qtl0q�Z�Fp} o�e0e?l?nKn�^jo�Y4Ypl/FpXmn/�@�!n�o�XNl"(mo�q�^G`sl;ZR�nY4]GBrn�§,BaXGj�ZR�lZ�^|l0Fuo�Y4B[ZEXmn0bCY�]+l n4^jo�Fpnpl
qqo	Y�F4B (¢|�jml0Xmnpl�z~l0e0Y4ZEF£^GFpZmjGDRe0YoBrn�jml/^GBae0Ypl/j�BaX7ÎCB W DGFpl�xm�Z´¡ÑR�¦}n]GBsno^GFpZmjRDGe0YCBrn
o�e/Z�q�qhZEX
ZE^�l/Fuo	Y�B[Z�X ^�l/Fr��ZEF4q9l/j B[X6ZEDGF@*���o�` W ZEF4B~Y�]Gq9n/¤+npl?l�b'��ZEFdB[X+npYwo�XGe?l�b l,(m^GFKl?nKn4B[Z�X��q¨m�¥xH�nB[X
ÎCB W DGFpl�¨m�Z´Ebo�l]GB[es]¦FKl/^GFKl?nKl/X�Yun�o�j+l/XmnKl(qqo�Y4F4B (,|§z~l0e0Y�Z�F�^GFpZmjRDGe0Y@��Y�]+l�z~l0e0Y�Z�F;BrnhY�]ml
e/ZE`aDGqhX&¨�ZR�3qto�Y4F4B)(�©��2��c�X&ZEDGF�ÎwZEF�Y�Fuo�X;xExTe/Z,jml�b,Y4]GBrn�ZE^�l/Fpo�Y�BaZEX�Bsn�e/ZEX�z~l0FpYpl/jªB[X�Y4Z<o
n4^jo�Fpnpllqto�Y�FpB)(¢|�j+l/XmnKllzzl/e�Y�ZEF�^GFpZmjGDRe0Y9�0}n]ml!np^jo�FKnpldqqo�Y4F4B (�Bsn�npY�Z�Fpl/jhB[X9o-gngM����Z�F4qto�Y
Dmn4BaX W Y�]GFKl?lnz~l0e0Y4ZEFpn»�4Ph¢RÀq¢	«�¿d�	¬C«� d�	v��o�XRjhe0ZE`[DRq�X�¨�ZR�"Y�]mllqto�Y�FpB)(�Brn�npY4ZEFpl0j&BaX�z~l/e�Y�ZEF
SR d�	�¤RY�]+l-j+l/XmnKl}o�FpFuo9}(S/K�V,L n�Y�ZEFKl?nlY�]ml�FplBn4DG`~YdZR�CY4]GBrnn^GFpZmjRDGe0Y/��}n]ml o�FpFuo9}yn-SR d�	Eo�XGj
S/K�VmL±�_l0FplIjmlBn4e0F4B[u�l/j_BaXrY4]mlU^jo�Fuo�`a`rl/`,k�����g�o�` W ZEFpBaY�]Rq �q�yl/e0Y4B[ZEX7°R� ¨R��b�uRDRYdXGZ�YulTY4]jo�Y
B[XªZEDRF�ÎwZEF�Y�Fpo�X6xEx_e/Z,jml�b�SR d�	¢Brn�o_jml0Xmnpl o�F4Fpo9}EbwB[X+npYul?o�j�ZR�'oh^jo�ed§zl/j6z~l0e0Y�Z�F/�
}n]ml@n4^jo�FpnplTqto�Y4F4B)(¢|�jml/XmnKl�z~l0e0Y4ZEFn^GF4Z,jGDGe�YlBrn_o�`rnpZ_Dmnpl0j6BaX&Y�]+l�®�ZEDmnKl/]GZ�`[jml0F�o�` W Z	|

F4B~Y�]Gq¯Y�ZTe0ZEq�^RDRYulUzzl/e�Y�ZEFl¬���nKl?l�l,(m^GFKl?npnpB[ZEX��q¨,�V´y¨R��ZR�'ÎCB W DGFplM¨m�¬«h���0}n]+lnjml/XmnKlnz~l/e�Y�ZEF
ZR�UY4]mlh^GF4Z,jGDGe�Y�BaX{ZEDRF�ÎwZEF�Y�Fuo�X�xEx�o�` W ZEF4B~Y�]Gq°BrnTY�]+l&®dZEDmnpl0]GZE`ajml/F-z~l/e�Y�ZEFhSF��B[X�Y�]ml
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