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

$-./01$2345$6789:;$3;71<

 !"#$"
$=4>?8:;$@;/A.$B4C?DE;$FG4HI$J5$KL4D.$MFNIO;$FP;$B4C?D;$KCQ01$/R?ST
$371$/RUV$WQ1$XYZP4[$\]/^$2_`;$MaY[b`;$X4[$FcdT$J?`;$FG4H:;$efV$7gV
$hij;$J5$B;/k`;$2_l?I$mI$/CNn`;$ok^.$Mmnp$/Sq$rDBh[.$M=;bC:;$mI$mnp
$4f/Sq. $49T4sL;YI $WQ1 $t@48[ $KC>I/R`; $a.B4?l^ $e9QS>^ $2_`; $oG4d`;
$K9[4dI $=E4P $KC>I/R`; $Kk[4iI $u7: $KC0fV $a./CS^ $E $408C[ $M\Hv5
$wvR`;$;_f$xYk^$4I$Yf.$MB4C?DE;$KCQ01$J5$ybCI$FU$FCkNT$u7I$.V$MKk[4q

zB4R?1E;${S[$|_Dh[
$mI $};Y~O; $=;/d1 $ $�^7`. $MKRq4�; $yB;3� $KC>I/[ $@;/A $7^/T $�~V $BYZT
$F�5O; $KC>I/R`; $B4?l?q $�Cn5 $MB4SqO;. $=;bC:; $KsQ?lI $=4C>I/R`;
$m` $=;bC: $7^b:; $o53 $a.3. $M49?ZZD$J?`; $KsQn?`4[ $�T4RQi?I $JRQT $ $J?`;
$|_f$=;bCI$WQ1$XYZP4[$xYkT$aV$Jf$K^7CQk?`;$�/i`;$7gV$a<zM49I7l?HT
$MKsQnT$F�O;$KC>I/R`;$WQ1$XYZP;$�79[$49?~B4kI.$M4fB4SqV.$=4C>I/R`;
$4~4CgV$�QS>^$4p$M�?`4P$KC>I/R`;$K0G�I$u7:$/�8`;$a.3$M�7gO;$=;bC:4[
$KcQ`$KC>I/R`;$e17U$Mt�LV$49`$K�4v[$�H`$/NUV$=;bC:$ty34^�$o57T$y/CNU

$z�`_`$�?�4g$a.3$KCH~/s`;
%&'()*+&'()*,(&'-./.0* *%+,*!12$3*456*789:;67*<7=$>7*?9@37

$MF9H`;$/IO4[$�C`$4I$KC>I/[$@;/d[$FNIO;$B;/k`;$�4lT;$a�5$�Rq$4:$yB4A<
$KC>I/R`;$34>^�$$B;/k`;$�4lT;$e�~$J5$y7^7�$Kk^/�$K`4k:;$|_f$J5$�/?k~
$70?S $̂J0CCkT$x4�~$�;/?�;$X�D$mI$$�`�$aYn^.$M4I$KU/A$=4RQi?:$F�5O;
$M %&'($!%&'($Kk[4H`;$KCS�;Y`;$=E4P;$WQ1$;340?1;$�4?8?qE;$KC8kT$WQ1
$49g/�$e?^$J?`;$KQ�qO;$mI$F>q$m0�?T$J?`;$MK5/S:;$y714�$@48R[$�`�.
$=;bC0Q`$K54��4[$Me9T4C>I/R`$KI4S`;$=;bC:;$WQ1$XYZvQ`${>?8:;$WQ1
$=;bCI$oC0�$e�T$K5/SI$y714�$m0�$t4SI$49S0�$e�$mI.$M49`$KCQCZs?`;

z7^7�$KC>I/[$K54�<$�$40QU$y714k`;$|_f$w^7�$e?^.$M=4C>I/R`;
$m1 $K[4��4[ $�I4Ck[ $aYnT $M4I $aY[b` $KC>I/[ $F�5h[ $B;/� $�4lT; $KCQ01 $a< $
$xYk $̂e�$mI.$M� $̀KRH8`4[$X;�q$FU$KC0fO$7^7�$oI$Kk[4H`;$KQ�qO;$�s~
$Kiq;Y[ $MX.h[ $t E.V $y3Y�Y:; $=4C>I/R`; $eCCk?[ $�/?k:; $JC0CCk?`; $x4�8`;
$KC>I/[$FU$Kk[4iI$u7I$K5/S:$ !"$=E4P;$WQ1$t ;340?1;$�4?8?qE;$KC8kT
$49C5 $37v^ $J?`; $My/CDO; $KQg/0Q` $XYLY`; $W?g $MX.h[ $t E.V $aY[b`; $=4RQi?:
$B49�<$e?^$KQ�qO;$K^49~$J5.$M37vI$Fnd[$KCsC�Y`;$�T4RQi?I$x7l?H:;

z49kk�$J?`;$K^Y�:;$KRH8`4[$Kk5;/?I$F�5O;$KC>I/R`;
 *%+,**%&'()*+&'()*,(&'-./.0*AB9C7*456*D789:;67*EB#;FB7*!12$3

$x7l?HT$wCg$M/CRD$x4�~$@48R`$JS8Z`;$@4U_`;$=4C8kT$u7g<$ !"$/R?ST
$M$� %&'&�=E4P;$W0HT$Kk[4q$=;/RD.$M�B4�$mI$K>?8?H:;$K5/S:;$y714�
$mI.$My7^7 ;$K`4vQ`$49[4dT$/NUO;$K`4P;$34>^�[$y7^7�$KQndI$2V$Fg$e?^.
$J5$y7^7 ;$K`4P;$ablT.$My7^7 ;$KQnd0Q`$Fg$aYn?`$49I;7l?q;$y341<$e�
$KC`¡;$J`4?`; $Fnd`;${R^.$MFRk?H:;$J5$u/DV$FU4dI$FP$K5/S:;$y714�
$Kk[4H`;$K¢7k`;$=E4P;$m1$$P$/RST$wCg$M$ !"$$=4CI�B;YD$F0S`$KI4S`;
$;340?1;$y7^7�$KQnd:$Fg$mn¢$�CU.$M$$S :Solutions$49`YQg$oI$£¤)¥¦'§

zKk[4H`;$FU4d:;$XYQg$WQ1

$KC8k?`;$|_f$70?ST$wCg$MK`hH:;$|_f$Fg$J5$ !"$KC8kT$x;7l?q;$e?^
$KQndI$Fg$aV. $MK9[4d?I $XYQg $49` $K9[4d?:; $FG4H:; $aV $KsHQ5 $WQ1
$K`hH:;$oI$�sCCnT$e�$mI.$MK9[4dI$KQnd:$¨7�$Fg$@417?q4[$e? $̂y7^7�
$y34S?q;$KCQ01$X�D$mI$ !"$=;YiD$�CRi?[$FP;$�4?8?q;$e?^$My7^7 ;
$/NUO;$K`4P;$B4C?D;.$My7^7 ;$K`4P;$©^.$498C[$�[4d?`;$�4Hg.$MK~bª;$=E4P;

$zt49[4dT
:%+,*G1HI3*JK7="

#Jf$Fg;/I$KS[BV$X�D$mI$ !"$�CRiT$/¢
z� %&'$"'«¤+'¬%¦�$y34S?qE;­

z� %&'$"'®&'�$x;7l?qE;$y341<­
z� %&'$"'¬+&+)*�$FP;$¯CvZT­

z$� %&'$"'«%+*�$$y7^7 ;$K`4P;$m^blT­
$y341<$X�D$mI$FU4d:;$Fg.$MK5/S:;$�4?8?q;.$MXE7?qE;$KCQ01$ !"$FN°

$#�2�$J`4?`;$Fnd`;$¯�Y^$40U$MKk[4q$�B4�$x;7l?q;

 L=;$M7*<7=$>7*?9@37*N9OP
$J?`;$K5/S:;$y714�$@48[$ tK^;7[$m0�?^$aV$\>^$MFg;/I$y7S[$x4�8`;$@48[$/¢
$t4Nv[$M4980�$=4CiS:;$m1$\Ck8?`;$e?Cq$J?`;$=4C>I/R`;$oC0�$m0�?T
$M !"$KC8kT$x;7l?q4[$Kk[4i:;.$wvR`;$KCQ01$e?T$wCg$MF�5O;$FP;$m1
$M49CQ1 $K[4��; $\Qi?T $J?`; $KQ�qO; $m1 $wvR`; $\>^ $y714k`; $|_f $@48R`.
$B;/k`; $�4lT; $KCQ01 $V7RT $�`� $7S[ $MKC>I/[ $Fn[ $KL4j; $=4[4��; $m^blT.
$wCv[$MX;�q$Fn`$KC0fV$o�.$oI$KQ�qO;$�s~$WQ1$K[4��4[$aY[b`;$x4Ck[
$u7I. $Mx7l?H0Q` $KRH8`4[ $X;�H`; $KC0fV $WQ1 $@48[ $=4>?8:; $eCCkT $e?^
$x7l?H:;$xYk $̂wCg$My/CDO;$KQg/0Q $̀EYL.$�`�$/0?H^.$M±?8:;$J5$4f/5YT

zKCQCZs?`;$KCsC�Y`;$=4RQi?:;$7^7v?[
$=4RQi?I$mI$x7l?H:;$|37g$4I${[$�[4i?`;$KRH~$�4Hv[$wvR`;$\>^
$KQZ�4[ $FZC` $MKRH8`; $|_f $7^7�. $MKC>I/RQ` $KCsC�Y`; $=;bC:; ${[.
$/IO;$J9?8^$E$Mx7l?H:;$=4RQi?I.$KC>I/R`;${[$�[4i?`;$KRH~$7^7v?`
$4²<.$MaY[b`;$4f37v^$E$t4�^V$u/DV$FI;Y1$eCCkT$B4R?1E;${S[$_DO;$�$4²<$M48f
$2_`; $J8s`; $e17`; $B;7kI.$M±?80Q`$KI4S`; $K^³/`; $FNI$@;/Rj; $FR�$mI$37�
$/��T$KRH~$498I$FI41$Fn`$aYn^$wCg$Mu/DV$FI;Y1.$M�?Cg�L.$$M�I7k^
$F�5O;$FP;$34>^< $e?^$KI4S`; $KQZ�4[.$Mx41$Fnd[$KC>I/R`; $eCCkT$J5
$FI;YS`;$|_f$WQ1.$Kk[4H`;$=E4vQ`$KQN0:;$KQ�qO;$WQ1$=4[4�E;$WQ1$@48[

zKS0?>I

#�´�$Fnd`;
$=4CI�B;YD$F01$KC`µ$

 !"

 !"$=4CI�B;YD$F01$Fg;/I$#�¶�$Fnd`;

=E4P;$WQ1$t ;340?1;$XE7?qE;$=4C8kT$WQ1$340?1E4[$B;/k`;$�4lT;$e�~

$KCT4IYQSI$Kq78f$/C?H�4I

27



 QR;S7*T<78U*V68*N9OP*W1XR;>*!15:6*!>9K*!F7<8
$�kv^$2_`;.$y3Y�Y:;$=4>?8:;${[$mI$$±?8I$/NUV$B4C?D;$KCQ01$x4�8`;$FN¢
$Kiq;Y[ $XE7?qE; !" $ $xY9sI $WQ1 $B4C?DE; $V7RI $70?S^ $MaY[b`; $=4RQ�
$mI $K1Y0>I $FN° $J?`;. $=E4P; $mI $K1Y0>I $x4�8`; $abl^ $wCg $M=E4P;
$49?[Y�V$KQ�qV$FnA$WQ1$=;bC:;$|_f$�C8ZT$e?^.$MK8CSI$=;bC·$=4>?8:;

zybC:;$|_f$=4sL$FN°

$e?T $K8CSI $=;bC· $4>?8I $7^/^ $aY[� $ $Jf. $y7^7� $K`4g $48^7` $aYnT $4I781
#KC`4?`;$=;Yij;$�5.$aY[b`;$=4RQ�$�kv^$±?8I$F�5V$B4C?D;$KCQ01

$z±?8:;$J5$K[YQi:;$=;bC:;$FN°$KI4S`;$KQ�qO;$mI$K1Y0>I$�/�$e?^$z¸
ybC:;$|_f$KC0fV$u7I$FN¢$a�.$X;�q$Fn`­

$2V$X;�q$J5$K8CSI$=4sL$K1Y0>I$WQ1$=4>?8:;$K54U$�ksT;$X4g$J5­
$�~O$aY[b`;$WQ1$X;�H`;$�/i`$J1;3$E$X;�H`;$;_f$$FN°$y714�$48^7`$�~4U

zK?[4�$KRH8[$=4>?8I$K54U$eCCkT$o5/Cq
$=4sL;Y:;. $K[YQi:; $=4sL;Y:; ${[ $X;�q $FU $J5 $�[4d?`; $�4Hg $e?^­

#K��S`;$�5.$ablI$±?8I$FU$J5$y3Y�Y:;

#K��S`;$�5.$±?80Q`$eCCk?`;$�4Hg$e?^­

$e?^$�Yq$aY[b`;$=4RQ�$oC0�$�k�$=4>?8I$4I$X;�q$781$48^7`$a4U$4I$;�<­
$±?8:; $J5 $y3Y�Y:; $=4sL;Y:; $m^YQ?[ $�`�. $MJ`4?`; $X;�H`; $J5$aY[b`; $�CR8T

z�[4H`;$X;�H`;$J5$�T4RQ�$oC0�$�kg$2_`;

$#±?80Q`$KCsC�Y`;$=4RQi?:;$FN¢$X;�H`;$a4U$X4g$J5$z
$zJsC�.$\Qi?I$Fn`$KCQCZs?`;$=;bC:;$FN°$KQ�qV$K1Y0>I$�/�$e?^­

$KCQCZs?`;$=;bC:;${[.$y/5Y?:;$KCQCZs?`;$=;bC:;${[$�[4d?`;$�4Hg$e?^­
$zK[YQi:;

 !Y9Z
$=E4¹; $7gV $ !" $Kk[4H`; $=E4P; $WQ1 $;340?1< $XE7?qE; $=4C8kT $/R?ST
$K0�~E; $@48[ $X4>I $J5 $KL4D. $MJS8Z`; $@4U_`; $m0� $wvRQ` $y7^7 ;
$FP;$B4C?D4[$xYkT$J?`;$y7^7 ;$�/i`;$7gV$/R?ST$.$MB;/k`;$�4lT;$WQ1$y714H:;
$�5;Y^ $Fg$FNIV$WQ1$FZv~$J`4?`4[ $. $Kk[4H`;$=E4P;$WQ1$;340?1;$FNIE;
$�`�$eC0ST$mn¢.$MKsQU$F�O; $.V $M $t4C8kT $F�5O;$�C`.$M4I$aY[� $=4RQi?I
$=489I. $=4R]B $WQ1 $@48[ $KsQ?ª; $=4>?8:; $@;/A$J5 $y714HI$K0�~V $@48R`

z��iQ`$\q48I$XY0vI$�49�$FNIV$B4C?D4U$M49[4vLV
$Y13V.MJ`$/C?H�4:;$K`4qB$mI$@b>U$�T4CI�B;YD$_Cs8T.$�[4H`;$x4�8`;$@48[$x

zB;/k`;$�4lTE$FI4n?I$x4�8`$EYL.$|/^YiT.$�[$KS[4?0Q`${0?9:;$oC0�

T[HP
$�aY�� $�4?s`; $7R1 $�0q; $2BYq $J[/1 $|7`;.. $ºaYH0Cq$a;Y�º $� »IV
$mI $�C?q$�/lT. $z�T3E. $7S[ $y/A4RI $b[Y� $º;B�Uº $. $ºXY[º $|4»8RT $zJ`78�
$�0CQST$F0n^$e`$�~;$E;$º7^Bº$KCQn[$�v?`;$e�$¸¼½¾$x41$J5$K^Y~4N`;$KqB7:;
$ºF[Vº $KU/A$�C?q$�qV$M¸¼½¿$x41$J5.$zeC?^ $Jq;B3 $FZ5$7S[$JSI4 ;
$mI$b[Y�$7S^.$zb[Y�$Xb8I$J5$=;B4CH`;$�;/U$J5$ºÀ4C~�.$�C?qº$�k^7L$oI
$yb9�V$mI$J:4S`;$�YHQ`$�I»7�$4:$JZld`;$/TYCR0n`;$e`41$J5$@40qO;$o:V
$;7^7�$4IY9sI$�i1V$J?`;$�HnC~$yb9�V.$M-Y?8U4:;$MÁ¾F[V$ÂU$KCZlA
$M¸¼Ã¿ $x41 $J5. $zJGY�`; $JT4IYQS:; $m^bl?`;. $KCIYq/`; $x7l?H:; $K9�;Y`
$y»/I$b[Y�$341M¸¼¼½$x41$J5.$zJG408CH`;$�4?~Ä`$ºB4HnC[º$KU/A$b[Y�$u/?A<

z�CZ`;$oG;»_`;$ºÀ4I$2µº$±?8:;$�/i[$x4�.$F[V$KU/d`$u/D;

!\<9];>7*^>9:6_
$7^/�$�$MºJQnqº$2_Cs8?`;$/^7:;${[.$�8C[$JQD;3$};/L$K>C?~.$M´ÅÆÇ$x41$J5
$F[V$KU/A$�B4D$|3Y9�$b[Y�$b»UB$zF[V$KU/A$mI$K^_Cs8?`;$�T4iQq$mI$b[Y�
$�HnC~$JZld`;$/TYCR0n`;$aV$.7R^.$zº�HnC~º$KU/A$�CqhT$WQ1$x4�.
$t�d5$Fd5$�»8n`.$4C�Y`Y8nT$x7k?I$a4U$2_`; $º4HC`º$±?8:; $�s8[$W�g
$y7^7�$eCf4sI$x»7�$�Hn~$/TYCR0n5$MX4k $̂�P;.$z2B4>?`;$uY?H:;$WQ1$t4S^B�
$m1 $=4IYQS0Q` $m^bl?`;. $º�[/nH?qY[º $È/SU $/TYCR0n`; $oI $FI4S?Q`

zKCGY�`;$=4�54P;$�^/�
 ´É $F[4kI $º64UY` $�BY�º $mI $ºB4Hn[º $KU/A$b[Y� $u/?A< $M´ÅÆÊ $x41 $J5
$B.7` $�I7� $4I781 $/C�8`; $oik8I $t4g4Ë $B4Hn[ $KU/A $��E. $zBE.3 ${^�I

MKRS`$KZ�$.V$º2BY?q$2YTº$eQCs`;$408CH`;
$J5.$MBE.3$aYCQI$ÌÉ¶$F[4kI$�HnC~$KU/A$F[V$KU/A$=/?A<$M´ÅÅÊ$x41$J5
$��.$z�»��I$Fnd[$2_Cs8T$/^70U$F[V$KU/d`$u/D;$y»/I$b[Y�$341$M´ÅÅÍ$x41
$�;YqÎ` $�I»7� $4I781$u/DV $y/I $ÈY98`; $mI$F[V $KU/A$�8n°$Mb[Y�$y34C�
$mI$�49 ;$�[$o?0?^$4:$KC:4S`; $�;YqO;$J5$t4�;.B $±?8:; $W�E$7k5$zºÀ4I$2µº
$KU/A$J5$b[Y�$o�.$F^7ST$�$M¶ÉÉÉ$x41$J5.$z�Y`hI$/C]$FnA.$=4sL;YI
$2.4H^$2Y8q$\T;B$/C�~.$º�»��Iº$\k`$a.7[$2_Cs8?`;$/^7:;$x49·$xYkC`$F[V

Ï7g;.$BE.3

NR1>7*J`_
$yb9�V $mI $�I7kT $4: $4C�Y`Y8n?`; $e`41 $J5 $KC:41 $K~4nI $F[V $KU/A $F?�
$�»8RT$Mº´É$6V$.V$À4Iº$FCcd?`;$x4�8`$/CDO;$B;7L�;$J5.$z�5�D.$KCZlA
$�`40S?q<$mn0:;$mI$�n~Y^$aV$e`4SQ`$�?R�V.$FCcd?Q`$º�n~Y^º$x4�~$F[V
$@4U�$K>C?~$e`4S`;$J5${I7l?H:;$mI$y/CRU$Kv^/A$FR�$mI.$JIY^$Fnd[
$x4�~$X;7R?q;.$x7l?H:;$m1$FCcd?`;$x4�~$K[YSL$\>g$J5$F[V$KU/A

zJIYqB$/DÐ[$�n8C`$7kS:;$/I;.O;$X4D3<

37S`;$KCZlA
�[Y�$�C?q  !"#$ %&'($!%&'($"'%&)*+*,

28


