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>AbFl�T�^Mp,E_@d=,IKb ��� weD$L[T*@h^Mp,E_@hN,>A^Mlr>"! ($# y x$\U^r>A@1=,T&% z =1I[lrI[L[l�T*D�I[^ =,I u IKDMf'>`@,E_T ��EFp�I[D�p Y DMT
LKT*@ ^ Y p,D�I[^�EtPT*@m>A@#lrE_L[T*fCp1lrT*@'�1^�I TAg1l Y ]VEFIKD�TA@mI[^�p	IKL lrD�TA^U=1I LKT*EF@,LKEF=,IK@,L[Ei>)(�*�(�+'f I[=,Ei>A@#l�I
IKb f�PI lrTV=,T�=1I >`lrI[@ Y >ALKEtPT*@h=,I[b L[T*D�DME_fCE_I[@7l�T�noTAp,p,b_I[D,� n-� ./� ^�I5=1I[lrI[D�fCE_@?>`D�T*@sb_T*^ lrEFIKfCp�T*^
=,IQ] EF=?>/+Hb_T*^%lrEFIKfCp�TA^ =1I�>AbFE_fCIK@#lO>`LKE PTA@vbi>`l�IKDr>`b,=,IUb_T*^�IK^qlO>A=1T*^e=,IU=,T*^ =,IUbi>A^�p,DME_@,L[E_p?>`b_IK^
g?>A@,=,>A^�=1IKb0��� weD21kp?>`Dr>�PIK^Ml�T ^MI Y lrE_bFE_Z�PTvIKb p,D�T X Dr>Af >&3�465�798;:=<>%�? xA@ TA^U]`>AbFT*D�I[^UTAg1lrI[@,E_=,TA^
^�I LKT*fCp?>AD�>A@SL[T*@SbFT*^�DMIK^ Y bFlr>A=,T*^�I�� p�I[D�EFf I[@7lr>Ab_I[^�TAg1lrI[@,E_=,TA^�p	T*DB@DCY N1f'>A@1@FE�GIH9JLK)< y ?0+
b_T*^ l�E_IKfCp	T*^ =,Is>Ab_EFf I[@#lO>AL[E PT*@ b_>`lrI[Dr>Ab ^ME_f Y bi>A=,TA^5p�TAD�< x u >Ab_EF@,=,TM<N!O? x,� Isf Y I[^Ml�Dr>HL PT*fCT
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� Y E_I[D�T0> X Dr>A=,I[LKI[D�f Y +mI[^�p	IKLKE_>Ab_fCIK@#l�Ih>Ab p,D�T � IK^�TAD j?IKD�@,>A@,=,T ceDME_^qlO>A@,LON1T p�TAD�=?>ADMf Id>
LKT*@1T L[IKD IKb�f Y @,=1Tv=,I bi>hjePW ^�EFLt>ha Y LKbFIt>AD + p	T*D X*Y Ei>ADMf IO�1>AL[T*@,^MI
��>ADMf I"+'> + Y =?>ADMf I�>hbFT
bi>AD X Tv=,I�IK^qlrT*^ PY l�E_fCT*^ >��@,T*^[x
.�b p,DMT � IK^MT*D�RU>AfCE_DMT'c5>`D�=,T*@,> p	T*DU>6+ Y =,>AD�fCI L[T*@Sp,>ALKEFIK@,L[Ei>C> L Y b_fCE_@?>AD I[^Mlr> I[lr>Ap?>C=,I
f E ]VE_=?>V�%p	T*DhL[T*@��k>`DvIK@�f E + =,>AD�fCI bi>JT*p�TADMl Y @,E_=?>`=�=,I0D�IK>Ab_EFZt>ADsIKb5L Y D�^MT.=,I j5PW ^ME_LK>
a Y L[b_IK>ADU< � p	IKDME_fCIK@#lO>Ab�IK@ ���>AT <$> Y bFT,x
. f E�f >Af�P>dp	T*D lrTV=,Tv^ Y >Af TAD2�1p	T*D	� Y Is^ME_@ IKbFbi>h@?>`=?>C=1IsI[^Ml�T N Y g,EFIKD�>H^ME_=,TCp	T*^�EFg,b_I`x
. f E�N1IKD�f >A@,THp	T*DQ>AbFI X D�>AD�fCI"+0L[T*f p1b_IKfCIK@#lr>AD5fCE�]VE_=?>1x
. RUEFLt>ADM=,Tvp�TADQ>ALKT*fCp?>��@?>`D�fCI"+ >Af >AD�fCIoEF@,LKT*@1=,E_L[E_T*@?>`b_fCIK@#lrI�= Y Dr>`@7l�I lO>A@#lrTHlrEFIKfCp�T1x
. fCE � >AfCE_bFEi>V�VIK@ I[^�p	IKL[Ei>Ab >Hf EF^QltPW >A^��kp�T*D	� Y I ^ME_I[f p,DMI�IK^Ml Y ]VE_I[D�T*@ L Y >A@,=1T'b_TA^U@1IKLKI[^�E l PI
+0fCI N?>A@J>Ap�T6+*>A=,THlrTV=?>vbi>d]VE_=?> x
. fCE_^ X Dr>A@,=1IK^ >AfCE X TA^ �AN,TA@,@?>`lr>A@ ��ceD�E_^qlrEF@?> + @ TAbi>V� p	T*D'l�T =,TA^ b_T*^ f TAf I[@7l�T*^'lr>A@
IK^Mp�I[LKEi>`b_IK^ � Y @#l�T'>vIKbFb_T*^[x
. f EF^5LKTAf p?>��@1IKD�TA^5=,IKb u D Y p�Tv=,Isa Y LKbFIt>AD p	T*D
� Y Is>Ap1D�IK@1= PW f Y LON1T L[T*@ IKb_bFT*^A+'^ Y p	IKD�>R*
f TA^ f Y LON?>A^U=,E��?L Y b lO>A=1IK^0� Y @#lrTA^Kx
.�f EF^%=,IKf�P>A^ p,D�T � I[^�T*DMIK^��1>AfCE X T*^ +HLKTAf p?>��@1IKD�TA^%LKT*@�� Y E_I[@,IK^ LKDMIK^KPW �1>`p,D�I[@,= PW +vLKTAf p?>`DMltPW
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y x % RUIK>ALKL[E_T*@,I[^Q=,Isj Y ^�E PTA@ *�< ]`>Ap	T*Dr>AL[E PT*@ x xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x !
y x y <�^qlO>A=1T*^Q=,I).�bFl�TH<�^Mp PW @ xsx xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x 4
y x ! c5>ADr>AL lrI[DtPW ^qlrEFLt>A^ =,I[b ��� weDvxsx xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x �

3 ')�%����(65�/87:9�;</6�+">=?/@�%��(BA �@3
! x % .�LKI[b_I[Dr>A=,TAD�IK^Hxsx xsxsx x�xsx xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x %6!

!1x %Ax % .�LKIKbFIKD�>A=,T*DI@ E_@1It>Ab <%bFIKL[l�D�T*^qlkP>`l�E_L[T �0.oa�n < G xsx xsxsx xsx x�xsx x %6!
!1x %Ax y .�LKIKbFIKD�>A=,T*DI@ E_@1It>Ab � Y p�I[D�L[T*@,= Y L lrT*DB@�C�aB.Uc xsx xsxsx xsx x�xsx x % {

! x y noE_^�p	T*^ME_LKEtPT*@ IP�1p	IKDME_fCIK@#lO>`b =,I�=,I[l�IKL[l�T*D�I[^ xsxsxsxsxsx xsx xsxsx xsx x�xsx x % (
! x ! <$>AD,P>Af I lrDMT*^ =,I�Lt>AbFE_g,D�>ALKEtPT*@ xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x yAz

!1x ! x % c5>AbFE_g,D�>ALKEtPT*@ I[@JI[@,IKD X PW > xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x yAz
!1x ! x y RQIK^MT*b Y L[E PT*@ I[@JI[@,IKD X PW > x xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x yAz
!1x ! x ! < �?L[E_IK@1LKEi> xsx x�xsx xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x y %

D EGF���/$�� !"$#�%�H�I/8J��K�+=.(BLM��/8NO#P ��/6( &%3
{ x % .�b_f >AL[IK@?>AfCE_I[@#lrTh=,I�=?> lrT*^ xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x y !
{ x y Q g lrIK@1LKE PTA@m=1I � TAD�f >A^ =,I�b PW @,It> xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x y`{

R 'S#/!�����I�UTWVYX &%Z
Z [\���K]%��(B=?( &%^

4 x % _@`Kacb x xsxsx xsx xsxsx x�xsx xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x yed
4 x y f `*g�h i!g$jvxsx xsx xsxsx x�xsx xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x ! z
4 x ! j+_Bg f6f a�k@l@m�x xsx xsxsx x�xsx xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x ! z
4 x { n$oqp j�_sr%t�u x xsx xsxsx x�xsx xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x ! {
4 x ) noI[lrI[D�fCE_@?>`LKE PTA@ +0IKDMD�T*DQ=,I[b�lrEFIKfCp�Tv=,I ]VE_=,>Jxsxsxsxsx xsx xsxsx xsx x�xsx x ! {

E
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( x % w5>A@,=?>Hw xsx xsx xsxsx x�xsx xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x ! (

( x %Ax % <%^Mlr>A=,T � ! (9# y�� � x � D�>A@,^�EFLKEtPT*@ %�4 { ( x ���AI��hxkxsx xsx xsxsx xsx x�xsx x {#z
( x %Ax y <%^Mlr>A=,T � !$! # y�� � x � D�>A@,^�EFLKEtPT*@ % { !$� x ) �AI��hxkxsx xsx xsxsx xsx x�xsx x {7y
( x %Ax ! <%^Mlr>A=,T � yed # y�� � x � D�>A@,^�EFLKEtPT*@ %6! y %Ax d �AI��hxkxsx xsx xsxsx xsx x�xsx x { 4
( x %Ax { <%^Mlr>A=,T � y )9# y�� � x � D�>A@,^�EFLKEtPT*@ % y %$%Ax %��AI��hxkxsx xsx xsxsx xsx x�xsx x {!d
( x %Ax ) <%^Mlr>A=,T � y % # y�� � x � D�>A@,^�EFLKEtPT*@ % zA{ ) x ) �AI��hxkxsx xsx xsxsx xsx x�xsx x ) y
( x %Ax 4 <%^Mlr>A=,T � % (9# y�� � x � D�>A@,^�EFLKEtPT*@M� yed x d �AI��hx xsx xsx xsxsx xsx x�xsx x )*)
( x %Ax ( <%^Mlr>A=,T � %6! # y � � x � D�>A@,^�EFLKEtPT*@ ) 4 y x ���AI��hx xsx xsx xsxsx xsx x�xsx x ) �

( x y w5>A@,=?>Hn xsx xsx xsxsx x�xsx xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x 4 y
( x y x % <%^Mlr>A=,T � ! (9# y�� � x � D�>A@,^�EFLKEtPT*@ %6! dA{ x y �AI��hxkxsx xsx xsxsx xsx x�xsx x 4 )
( x y x y <%^Mlr>A=,T � !$! # y � � x � D�>A@,^�EFLKEtPT*@ %6!$!,4 x !��AI��hxkxsx xsx xsxsx xsx x�xsx x 4 (
( x y x ! <%^Mlr>A=,T � yed # y � � x � D�>A@,^�EFLKEtPT*@ % y ) { x y �AI��hxkxsx xsx xsxsx xsx x�xsx x ( z
( x y x { <%^Mlr>A=,T � y )9# y � � x � D�>A@,^�EFLKEtPT*@ % z (*) x !��AI��hxkxsx xsx xsxsx xsx x�xsx x ( !
( x y x ) <%^Mlr>A=,T � y % # y�� � x � D�>A@,^�EFLKEtPT*@ d % ( x d �AI��hx xsx xsx xsxsx xsx x�xsx x (*(

� X �G#(BA2">Lc">L �I�
^ � /@Lc� =./$��� � �%�  !A2��L "2�%�I/$L �%R
X 7:�+���K��/$LG��/�=?/@��"2 !"$#�%� � �
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y x % <�^	� Y IKf >C=1I Y @?>CDMIt>AL[LKEtPT*@ =,I � Y ^�E PTA@ * I ]A>`p�T*D�>ALKEtPT*@�x x xsx xsxsx xsx x�xsx x {
y x y � IKL[LKE PTA@ I �?Lt>`Z lrTAlr>Abe=,I � TAD�f >ALKEtPT*@ =,I0L[E_I[DMlrTA^h@oPY LKbFIKT*^dD�IK^ME_= Y >Ab_I[^hp?>AD�>

=,E � I[D�IK@#l�IK^QIK@,I[D X PW >A^Q=,IKb N,>AZAx xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x 4
y x ! <�^	� Y IKf >C=1I Y @?>vD�It>`LKLKEtPT*@ =,I � Y ^�EtPT*@ * I[]`>Ap	T*Dr>AL[E PT*@'IK@mIKb�I[^�p?>AL[E_TC=,I � >A^MI

GJT*fCIK@#lrTC>A@ XAY bi>AD =1IsI[^�p�PW @ ��� � *9<�@1IKD X PW >v=,I�I�� LKE lO>AL[E PT*@ �
	�� � x x x�xsx x (
y x { noT*^�=,E � IKDMIK@#lrI[^ f TV=,T*^�=,IhD�T`lO>AL[E PT*@ � Y I X IK@,I[Dr>A@ fCT*fCIK@#lrT >A@ X*Y b_>ADKx

>T� x RQTAlO>`LKE PTA@�LKTAb_IKL lrE ]A> =,I Y @�@�PY L[b_IKT p,D�TAbi>`l�T,x�g � x .�b_EF@,IKfCE_I[@7l�T =1I
p?>ADMltPW L Y bi>A^eIK@ Y @J@�PY LKb_I[THT*g,bi> lrT,x,xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x �

y x ) �$>Ag1bi>d=,Ioa PY LKbFE_=,TA^21VIKb�fCTV=,Th=,Io=1IKLt>`E_fCE_IK@#l�Td=,I bFT*^e@�PY L[b_I[T*^e^MI f Y IK^qlrD�>
IK@mIKb IK^	� Y IKf >1x x xsxsx x�xsx xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x d

y x 4 � >Ab_T*DMIK^oI[^�L[D�EFl�T*^ IK@.I[b IK^	� Y IKf >m=,Iv@1EF]*I[b_I[^Kx�@ > lrD�>A@,^ME_LKEtPT*@ L[T*@.IK@,I[D X PW >	�
X� ^MICI � IKL l Y >0=,I[^�=,I Y @.@,EF]AIKb%L[T*@.IK@,I[D X PW > EF@,E_L[Ei>Ab�	�� + IK^Mp PW @����9N,>A^Mlr>
Y @ @,EF]AIKb�L[T*@ IK@,I[D X PW >hE_@,EFLKEi>`b�	��-+'IK^Mp PW @����$��� =1IK@,TAlr>vbi>dp?>`D�E_=,>A= +��.bi>
^�E X @?>`l Y Dr>1x!x xsx xsxsx x�xsx xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x % z

y x ( <�^	� Y IKf >�p?>ADMLKE_>Ab7=,Ie@,E ]*I[b_IK^ =,IKb ��� weD[x <%b X D�T*^MT*D =,Ieb_>A^��,IKLON?>A^$E_@,=,EFLt>A@sbi>
E_@#lrI[@,^�EF=?>A=m=,I b_>Hl�Dr>A@1^�E_L[E PT*@�xe<%b IK^Mp�I[L[lrDMT'I[^�D�T`lO>AL[E_T*@?>`b�LKT*fCTC^�IsIK^�p	IKD�>
=,IKg,EF=,Tv>db_> Y g1E_Lt>`LKE PTA@ =,IKb�@oPY LKbFIKT IK@0bi> �$>`g,bi>d=1I a PY L[b_E_=1T*^Kx @ TA^9]`>Ab_TAD�IK^
=,I�IK@,D X PW >v=,I lrD�>A@,L[E PT*@ +0=1I IP�1E lO>AL[E PT*@0I[^Mlr>A@JI[@ � �AI��-� x x xsxsx xsx x�xsx x %$%

y x � u D,P> �?Lt>0=,ICb_TA^ @,EF]AIKb_I[^�=,I I[@,IKD X PW >0=,I[b ������� IK@ IKb%I[^�p?>AL[E_Tm=,I � >A^�I GJTO*
f I[@7l�Ts>A@ X*Y b_>AD =,I I[^�p�PW @ ��� �0* <%@,IKD X PW > =,IQI�� L[EFlO>`LKE PTA@Q� 	��P� x <%@C=,T*@,=,IQ^MI
T*g,^�I[DM]`>dL[T*f Td>dN?>A^qlO>dI[^�p�PW @��"! ! ($# y bi>�g?>A@,=?>�+ D�>A^Ml5IK^Mlr>dLKTA@ � T*D�f >A=?>
p�T*D b_>hg?>A@,=,> w +0=,Is>AN�PW IK@J>A=,IKb_>A@#lrI�p	T*D bi>A^ g,>A@,=?>A^I. + nhx0xsx x�xsx x % y

! x % noEi> X D�>Af > =,I Y @J>ALKI[b_I[Dr>A=,TAD b_E_@1It>Ab�l�E_p	T � .�a�n < G x xsx xsxsx xsx x�xsx x % {
! x y noEi> X D�>Af >C=,IHb_>A^oI[lr>Ap?>A^ =1IH>ALKI[b_IKD�>ALKEtPT*@ I[@ Y @1T0=,Ivb_T*^�D�IK^MT*@?>A=1T*D�I[^s=1I

Y @S>`LKIKbFIKD�>A=,T*D bFE_@,IK>Ab�l�E_p	T @IC�a�.Uc�x x xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x % )
! x ! � E_^qlrIKf >'=,Ih>ALKI[b_IKD�>A=,T*DMIK^ �0.oa�n < GM*
@�C�aB.Uc =,I$# J&%('�)
*TH�+ G�H9G�E�,.-/)109E�'�2

3 ) G 4 x .�D�DME_g?> �0.oa�n < G �	>Ag?>��MT�@�C�aB.Uc�x xsxsxsxsxsx xsx xsxsx xsx x�xsx x %�4
! x { GJT*@#lO>��MICI�� p	IKDME_fCIK@#lO>Ab%p,>ADr>0bi>0T*g lrIK@1LKE PTA@ =1I =?> lrT*^�1 I[@ b_TA^ L Y >A=1D�T*^�IKb

N?>AZ�IK@#lrD�>Cp	T*D I[b p Y @#lrTC@,I X D�T �?p	IKDMp�I[@,=,E_L Y bi>`D >Ab p,b_>A@,Tv=,I�bi>vN,T���>1x�xsx x % (
! x ) noI[lrI[L[l�T*D65 J&%(09E�'�� L Y > lrD�TC^�I X fCIK@#lrT*^Q=,I u IKDMf'>A@1E_T ��EFp�I[D�p Y D�T,x xsx x�xsx x %6�

E_E_E
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! x 4 noE_^�p	T*^ME_LKEtPT*@�=,Ie=1I[lrI[L[l�T*D�I[^ p?>AD�> PIK^qlrI9I�� p�I[D�EFf I[@7l�T�I[@$# J&%('�)
*TH + G�H9G�E ,.-/)12
09E�' 3 ) G
4 x xsxsx xsx xsxsx x�xsx xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x % d

! x ( . � Y ^qlrI�=,Isj�� �oG IK@ � Y @,L[E PT*@m=,I�bi>hI[@,IKD X PW > x xsxsxsx xsx xsxsx xsx x�xsx x y %
! x � < �,LKE_I[@,LKE_>v=,I�b_T*^ =,I lrI[L[lrTAD�IK^UIK@ � Y @,L[E PT*@m=,I�bi>hI[@,IKD X PW > xox xsxsx xsx x�xsx x y*y
{ x % < �MI[f p1b_Tv=,I Y @?>Hf >`lrDME_Zo=,I�L[T*E_@,L[E_=,I[@,LKE_>1x�xsxsxsxsxsx xsx xsxsx xsx x�xsx x y`{
{ x y <�DMT6+*IKL[LKEtPT*@S=,I Y @,>Hf >`l�D�E_Z�IK@ Y @,TC=,I�^ Y ^UI
�MI[^Kx�xsxsx xsx xsxsx xsx x�xsx x y )
) x % @ TA^ @oPY LKbFIKT*^o=1I ��� weD � T*DMf'>A=1T*^oIK@.b_>'p�I[b PW L Y b_>'^�T*@ � DMIK@?>A=1T*^ =,IK@#l�D�T =,IKb

^ Y ^qlrDr> lrT +0p�TA^�IKI[@S=,E � IKDMIK@#lrI[^Q]AIKbFT L[E_=?>A=1IK^Kx xsxsxsxsx xsx xsxsx xsx x�xsx x y (
) x y jkTAD�f >A^�=,I b PW @,IK>mL[T*D�DMIK^Mp�T*@1=,E_I[@7l�IK^d>J=,E � IKD�I[@#lrIK^slrEFIKfCp�T*^�=,IC]VE_=?> p?>AD�>

Y @ P>A@ X*Y bFT	��
 d*z ��>T� x � E_I[f p	T =,I ]VEF=?> bi>AD X T � g�� x � E_I[f p	T =,I ]VE_=,>
f I[=,E_T + L6� x�� E_I[f p	T =,I0]VE_=?> L[T*DMl�T,x @ > �?I[LON?>.E_@,=,EFLt>SI[be]`>Ab_TADh=,I0bi>
IK@,I[D X PW >H=1I�l�Dr>A@1^�E_L[E PT*@0^ME_@mLKT*DMD�EFf EFIK@#lrT,x x xsxsxsxsxsx xsx xsxsx xsx x�xsx x y (

) x ! <�^	� Y IKf >C=1I Y @?>Cg,>A@,=?>HLKT*@J>AbFE_fCIK@#lO>AL[E PT*@ bi>`l�IKD�>Ab x x xsx xsxsx xsx x�xsx x y �
4 x % < TV=,IKDQ=,I � D�I[@?>A=,THp?>`Dr>vIKb ��� w9D p,D�T*p,> X P>A@,=1T*^�I�=,I[@7l�D�TC=,I�IKb�^ Y ^Ml�Dr>`l�T =1I

� 	 � �$>1x xsxsx xsx xsxsx x�xsx xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x yed
4 x y noE_^Ml�D�EFg Y LKEtPT*@ =,I�L[T*^
�hp?>ADr>�� ! % { )�� xoxsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x !V%
4 x ! @ >HIK@1IKD X PW >vLKEF@ePI[l�E_Lt>H=,I[b @oPY LKbFIKTCD�IK^ME_= Y >Ab��,I[@ � Y @1LKE PTA@J=,I�b_>Hp1D�T � Y @1=,E_=?>`=

=,IK@#lrDMT =1IKb ^ Y ^MlrD�>`lrT�� ��� � x xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x ! y
4 x { @ >op1D�T � Y @1=,E_=?>`=C=1IKb,@�PY L[b_I[T D�IK^ME_= Y >Ab1=,I[@#lrD�Ts=,I[b,^ Y ^qlrD�>`lrT �7I[@ � Y @,LKEtPT*@v=,IKb

lrE_I[f p	T�� ����� x'xsx xsxsx x�xsx xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x ! y
4 x ) ��IKb_TVLKEF=?>A=H=,I[b	@�PY LKb_I[T�D�IK^ME_= Y >Ab?=,IK@#l�D�Td=1IKbk^ Y ^qlrD�>`lrT IK@ � Y @,LKEtPT*@ =1IKb?lrEFIKfCp�T,x !$!4 x 4 ��IKb_TVLKEF=?>A= =,IKbo@�PY LKb_I[T D�I[^�EF= Y >Ab�=,IK@#lrDMT�=,IKb�^ Y ^qlrDr> lrT�IK@ � Y @1LKE PTA@ =,I bi>

p,D�T � Y @,=,E_=,>A= IK@mIKb ^ Y ^MlrD�>`lrT1x9xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x !$!
4 x ( < �MI[f p1b_Tv=,I Y @mp?>`l�D?PT*@m=,I�p�TAg,bi>AfCE_I[@#lrTHx xsxsxsxsxsx xsx xsxsx xsx x�xsx x ! )
4 x � � >Ab_T*D�Lt>AbFL Y b_>A=,T�� � IHE_@1LKIKDqlrEF= Y fhg,DMI91 b_TA^o]A>`b_T*DMIK^���� +�����D�IKp1D�IK^MIK@#lO>`@ IKbfSPW @,E_fCT)+0I[b f P> �1EFf T ]A>`b_T*D =,I[b�lrEFIKfCp�Tv=,I ]VE_=,>1x xsx xsx xsxsx xsx x�xsx x !,4
4 x d RUI[p,D�I[^�IK@#lr>ALKEtPT*@H=,I b_T*^ ]`>Ab_T*DMIK^ fJPW @1E_fCT�+ f P> �1EFf T�=,I Y @hl�E_IKfCp	To=,Ie]VE_=,>

IK@mbi> � T*DMf'>h=,Isb PW @,It> x x�xsx xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x !,4
( x % <�^	� Y IKf >S=,I @,EF]AIKb_I[^d=,ICbi> g?>A@1=?> w�x � I f Y IK^qlrD�>A@ bi>`^sI[@,IKD X PW >`^d=,ICbi>A^

lrDr>`@,^�EFLKE_TA@,IK^ 	 
hI[@ �`I�� �	I[b ^�p,EF@ ��+0bi>hp,>AD�EF=?>A= �%xsx xsx xsxsx xsx x�xsx x !$�
( x y <�^Mp�I[L[l�D�T*^�LKTA@ L[T*D�DME_fCE_I[@7l�T0noT*p,p1b_IKD�p?>ADr> b_> g?>A@,=,>mw�x .�DMD�E_g,> LKT*DMD�E_f&*

E_IK@#l�TCL[T*@�� ! % { ) ���k>Ag?>��MTHLKTAD�D�EFf EFIK@#lrTdLKT*@�� ! ! ) � xsx xsxsx xsx x�xsx x ! d
( x ! .�D�DME_g?> =�� � =,I[b5lrEFIKfCp�T =,I ]VEF=?> =,IKb I[^MlO>`=,T,xF.�g?>+�MT:= j?T*D�f >S=,I b PW @,It>

p?>ADr>vb_>dlrDr>`@,^�EFLKE PTA@m=1I�% 4 { ( x � �AI��hx x xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x {#z
( x { <$>`l�D?PT*@m=,I�p�TAg,bi>AfCE_I[@#lrThp?>`Dr>vbi>hlrD�>A@,^ME_LKEtPT*@0=,I %�4 { ( x � �`I��dx�x xsx x�xsx x { %
( x ) .�D�DME_g?> =%j?T*D�f >h=,I b PW @,It>hp,>ADr>vbi>dl�Dr>A@1^�E_L[E PT*@0=1I&% { !$�1x ) �AI�� l�T*f >A=?>dL[T*@

=,I[l�IKL[l�T*D�I[^9I-% { ) � x .�g?>��MT:=$j?T*D�f >o=,IQb PW @,It>op?>`Dr> bi>olrD�>A@,^ME_LKEtPT*@v=,I-% { !9�1x )
�AI�� lrTAf'>A=,>hLKT*@m=,I[l�IKL lrT*DMIK^UI)! ) � x x xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x {7y
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( x 4 � >Ab_T*DMIK^�=,I � � =,I�b_>A^ � T*D�f >A^�=,I�b PW @1It> p?>AD�> bi> lrD�>A@,^ME_LKEtPT*@C=,I)% { !$�1x ) �`I��dx
.�D�DME_g?>hp,>ADr>M% { ) � x .�g?>��MTCp?>AD�> ! ) � ��x xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x {*{

( x ( <$>`l�D?PT*@m=,I�p�TAg,bi>AfCE_I[@#lrThp?>`Dr>vbi>hlrD�>A@,^ME_LKEtPT*@0=,I % { !9�1x ) �`I��dx�x xsx x�xsx x { )
( x � .�g?>��MT2=5j?T*D�f >v=,Isb PW @1It>vp?>AD�> bi>hl�Dr>A@,^ME_L[E PT*@m=,I�%6! y %*x d �AI�� lrT*f >A=?>vL[T*@

=,I[l�IKL[l�T*D�I[^Q> ! ) � x .�DMD�E_g,>2= j?T*DMf'>�=,Iob PW @,IK>sp?>`Dr>db_>slrD�>A@,^ME_LKEtPT*@C=,I�%6! y %*x d
�AI�� lrTAf'>A=,>hLKT*@m=,I[l�IKL lrT*DMIK^�>M% { ) � x xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x { 4

( x d � >Ab_T*DMIK^�=,I � � =,I�b_>A^ � T*D�f >A^�=,I�b PW @1It> p?>AD�> bi> lrD�>A@,^ME_LKEtPT*@C=,I)% ! y %*x d �`I��dx
.�g?>��MTCp?>AD�> ! ) � �?>`D�D�EFg?>vp?>AD�>M% { ) � x xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x { (

( x % z <$>`l�D?PT*@m=,I�p�TAg,bi>AfCE_I[@#lrThp?>`Dr>vbi>hlrD�>A@,^ME_LKEtPT*@0=,I %6! y %*x d �`I��dx�x xsx x�xsx x { �
( x %$%=.�D�DME_g?> =%j?T*D�f >h=,I b PW @,It>hp,>ADr>vbi>dl�Dr>A@1^�E_L[E PT*@0=1I&% y %$%*xL% �AI�� l�T*f >A=?>dL[T*@

=,I[l�IKL[l�T*D�I[^ > % { ) � x .�g?>��MT2= j?T*D�f >�=,IQb PW @,IK>�p?>AD�>�b_>�lrD�>A@,^�EFLKEtPT*@h=,I-% y %9%*x %
�AI�� lrTAf'>A=,>hLKT*@m=,I[l�IKL lrT*DMIK^�>�! )�� x x xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x {!d

( x % y � >Ab_T*DMIK^�=,I � �9=,I�b_>A^ � T*D�f >A^�=,I�b PW @1It> p?>AD�> bi> lrD�>A@,^ME_LKEtPT*@C=,I)% y %$%*xL% �`I��dx
.�g?>��MTCp?>AD�> ! ) �2�?>`D�D�EFg?>vp?>AD�>M% { ) � x xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x ) z

( x %6! <$>`l�D?PT*@m=,I�p�TAg,bi>AfCE_I[@#lrThp?>`Dr>vbi>hlrD�>A@,^ME_LKEtPT*@0=,I % y %9%*x % �`I��dx�x xsx x�xsx x ) %
( x % { .�D�DME_g?> =%j?T*D�f >h=,I b PW @,It>hp,>ADr>vbi>dl�Dr>A@1^�E_L[E PT*@0=1I&% zA{ ) x ) �AI�� l�T*f >A=?>dL[T*@

=,I[l�IKL[l�T*D�I[^ > % { ) � x .�g?>��MT2= j?T*D�f >�=,IQb PW @,IK>�p?>AD�>�b_>�lrD�>A@,^�EFLKEtPT*@h=,I-% zA{ ) x )
�AI�� lrTAf'>A=,>hLKT*@m=,I[l�IKL lrT*DMIK^�>�! ) � x x xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x ) y

( x % ) � >Ab_T*DMIK^�=,I � � =,I�b_>A^ � T*D�f >A^�=,I�b PW @1It> p?>AD�> bi> lrD�>A@,^ME_LKEtPT*@C=,I)% zA{ ) x ) �`I��dx
.�g?>��MTCp?>AD�> ! ) � �?>`D�D�EFg?>vp?>AD�>M% { ) � x xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x ) !

( x %�4 <$>`l�D?PT*@m=,I�p�TAg,bi>AfCE_I[@#lrThp?>`Dr>vbi>hlrD�>A@,^ME_LKEtPT*@0=,I % zA{ ) x ) �`I��dx�x xsx x�xsx x ) {
( x % ( .�D�DME_g?> =�j?T*DMf'>C=,Ivb PW @,It>'p,>ADr> b_> lrD�>A@,^�EFLKEtPT*@ =,I � yqd x d �AI���l�T*f >A=?>'L[T*@

=,I[l�IKL[l�T*D�I[^U>M% { ) � x .�g?>��MT:=�j?T*DMf'>d=1Isb PW @,IK>dp?>AD�>vbi> l�Dr>A@,^ME_L[E PT*@0=,I�� yqd x d
�AI�� lrTAf'>A=,>hLKT*@m=,I[l�IKL lrT*DMIK^�>�! ) � x x xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x )*)

( x %6� � >Ab_T*DMIK^ =,I � ��=1Isb_>A^ � T*DMf'>A^ =1Isb PW @,IK>vp?>ADr>vb_>vl�Dr>A@1^�E_L[E PT*@0=1I)� yed x d �`I��dx
.�g?>��MTCp?>AD�> ! )�� �?>`D�D�EFg?>vp?>AD�>M% { )�� x xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x ) 4

( x % d <$>`l�D?PT*@m=,I�p�TAg,bi>AfCE_I[@#lrThp?>`Dr>vbi>hlrD�>A@,^ME_LKEtPT*@0=,I�� yed x d �AI��hxHxsx xsx x�xsx x )*(
( x yAz .�D�DME_g?> =�j?T*DMf'>C=,Ivb PW @,It>'p,>ADr> b_> lrD�>A@,^�EFLKEtPT*@ =,I ) 4 y x � �AI���l�T*f >A=?>'L[T*@

=,I[l�IKL[l�T*D�I[^U>M% { ) � x .�g?>��MT:=�j?T*DMf'>d=1Isb PW @,IK>dp?>AD�>vbi> l�Dr>A@,^ME_L[E PT*@0=,I ) 4 y x �
�AI�� lrTAf'>A=,>hLKT*@m=,I[l�IKL lrT*DMIK^�>�! ) � x x xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x ) d

( x y % � >Ab_T*DMIK^ =,I � � =1Isb_>A^ � T*DMf'>A^ =1Isb PW @,IK>vp?>ADr>vb_>vl�Dr>A@1^�E_L[E PT*@0=1I ) 4 y x � �`I��dx
.�g?>��MTCp?>AD�> ! ) � �?>`D�D�EFg?>vp?>AD�>M% { ) � x xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x 4 z

( x y*y <$>`l�D?PT*@m=,I�p�TAg,bi>AfCE_I[@#lrThp?>`Dr>vbi>hlrD�>A@,^ME_LKEtPT*@0=,I ) 4 y x ���AI��hxHxsx xsx x�xsx x 4V%
( x y !�<�^	� Y IKf >C=1Is@1EF]*I[b_I[^U=1Isb_>vg?>A@,=?>Hnhx�xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x 4$!
( x y`{ <�^Mp�I[L[l�D�T*^�LKTA@ LKT*DMD�E_fCE_I[@#lrT noTAp,p,b_I[Dop?>AD�>'bi> g,>A@,=?>0nhx .�D�DME_g?> LKT*DMD�E_f&*

E_IK@#l�TCL[T*@�� ! % { ) � �k>Ag?>��MTHLKTAD�D�EFf EFIK@#lrTdLKT*@�� ! ! ) � xsx xsxsx xsx x�xsx x 4 {
( x y ) .�g?>��MT2=5j?T*D�f >v=,Isb PW @1It>vp?>AD�> bi>hl�Dr>A@,^ME_L[E PT*@m=,I�%6! dA{ x y �AI�� lrT*f >A=?>vL[T*@

=,I[l�IKL[l�T*D�I[^�> % { )�� x .�DMD�E_g,>�� �U=,I[b�lrE_I[f p	Tv=,I ]VE_=?>v=,I[b IK^Mlr>A=,T,x�xsx x�xsx x 4 )
( x y 4 <$>`l�D?PT*@m=,I�p�TAg,bi>AfCE_I[@#lrThp?>`Dr>vbi>hlrD�>A@,^ME_LKEtPT*@0=,I %6! d`{ x y �`I��dx�x xsx x�xsx x 4,4
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( x y ( .�D�DME_g?> =%j?T*D�f >h=,I b PW @,It>hp,>ADr>vbi>dl�Dr>A@1^�E_L[E PT*@0=1I&%6!$!,41x ! �AI�� l�T*f >A=?>dL[T*@
=,I[l�IKL[l�T*D�I[^ > % { ) � x .�g?>��MT2= j?T*D�f >�=,IQb PW @,IK>�p?>AD�>�b_>�lrD�>A@,^�EFLKEtPT*@h=,I-%6!$!e41x !
�AI�� lrTAf'>A=,>hLKT*@m=,I[l�IKL lrT*DMIK^�>�! ) � x xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x 4 (

( x y � � >Ab_T*DMIK^�=,I � � =,I�b_>A^ � T*D�f >A^�=,I�b PW @1It> p?>AD�> bi> lrD�>A@,^ME_LKEtPT*@C=,I)% !$!,41x ! �`I��dx
.�g?>��MTCp?>AD�> ! ) � �?>`D�D�EFg?>vp?>AD�>M% { ) � x xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x 4$�

( x yed <$>`l�D?PT*@m=,I�p�TAg,bi>AfCE_I[@#lrThp?>`Dr>vbi>hlrD�>A@,^ME_LKEtPT*@0=,I %6!$!e41x ! �`I��dx�x xsx x�xsx x 4 d
( x ! z .�D�DME_g?> =%j?T*D�f >h=,I b PW @,It>hp,>ADr>vbi>dl�Dr>A@1^�E_L[E PT*@0=1I&% y ) { x y �AI�� l�T*f >A=?>dL[T*@

=,I[l�IKL[l�T*D�I[^ > % { ) � x .�g?>��MT2= j?T*D�f >�=,IQb PW @,IK>�p?>AD�>�b_>�lrD�>A@,^�EFLKEtPT*@h=,I-% y ) { x y
�AI�� lrTAf'>A=,>hLKT*@m=,I[l�IKL lrT*DMIK^�>�! )�� x � ��=,I[b�lrEFIKfCp�Tv=,I ]VE_=,>H=1IKb IK^qlO>A=1T,x x ( z

( x !V% � >Ab_T*DMIK^�=,I � � =,I�b_>A^ � T*D�f >A^�=,I�b PW @1It> p?>AD�> bi> lrD�>A@,^ME_LKEtPT*@C=,I)% y ) { x y �`I��dx
.�g?>��MTCp?>AD�> ! ) � �?>`D�D�EFg?>vp?>AD�>M% { ) � x xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x ( %

( x ! y <$>`l�D?PT*@m=,I�p�TAg,bi>AfCE_I[@#lrThp?>`Dr>vbi>hlrD�>A@,^ME_LKEtPT*@0=,I % y ) { x y �`I��dx�x xsx x�xsx x ( y
( x !$! .�D�DME_g?> =%j?T*D�f >h=,I b PW @,It>hp,>ADr>vbi>dl�Dr>A@1^�E_L[E PT*@0=1I&% z (*) x ! �AI�� l�T*f >A=?>dL[T*@

=,I[l�IKL[l�T*D�I[^ > % { ) �Kx .�g?>��MT2= j?T*D�f >�=,IQb PW @,IK>�p?>AD�>�b_>�lrD�>A@,^�EFLKEtPT*@h=,I-% z (A) x !
�AI�� lrTAf'>A=,>hLKT*@m=,I[l�IKL lrT*DMIK^�>�! ) � x � � =,I[b�lrEFIKfCp�Tv=,I ]VE_=,>H=1IKb IK^qlO>A=1T,x x ( !

( x ! { � >Ab_T*DMIK^�=,I � � =,I�b_>A^ � T*D�f >A^�=,I�b PW @1It> p?>AD�> bi> lrD�>A@,^ME_LKEtPT*@C=,I)% z (*) x ! �`I��dx
.�g?>��MTCp?>AD�> ! ) � �?>`D�D�EFg?>vp?>AD�>M% { ) � x xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x ( {

( x ! ) <$>`l�D?PT*@m=,I�p�TAg,bi>AfCE_I[@#lrThp?>`Dr>vbi>hlrD�>A@,^ME_LKEtPT*@0=,I % z (A) x ! �`I��dx�x xsx x�xsx x ( 4
( x !,4 .�D�DME_g?> =�j?T*DMf'>C=,Ivb PW @,It>'p,>ADr> b_> lrD�>A@,^�EFLKEtPT*@ =,I d % ( x d �AI���l�T*f >A=?>'L[T*@

=,I[l�IKL[l�T*D�I[^U>M% { ) � x .�g?>��MT:=�j?T*DMf'>d=1Isb PW @,IK>dp?>AD�>vbi> l�Dr>A@,^ME_L[E PT*@0=,I d % ( x d
�AI�� lrTAf'>A=,>hLKT*@m=,I[l�IKL lrT*DMIK^�>�! ) � x � � =,I[b�lrEFIKfCp�Tv=,I ]VE_=,>H=1IKb IK^qlO>A=1T,x x (*(

( x ! ( � >Ab_T*DMIK^ =,I � ��=1Isb_>A^ � T*DMf'>A^ =1Isb PW @,IK>vp?>ADr>vb_>vl�Dr>A@1^�E_L[E PT*@0=1I d % ( x d �`I��dx
.�g?>��MTCp?>AD�> ! ) � �?>`D�D�EFg?>vp?>AD�>M% { ) � x xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x ( �

( x !$� <$>`l�D?PT*@m=,I�p�TAg,bi>AfCE_I[@#lrThp?>`Dr>vbi>hlrD�>A@,^ME_LKEtPT*@0=,I d % ( x d �AI��hxHxsx xsx x�xsx x � z
� x % ceT*f p,>ADr>AL[E PT*@C=,IobFT*^�lrE_I[f p	T*^ =,I�]VEF=?>dT*g1l�IK@,EF=,T*^ IK@0I[b�p,DMIK^MIK@#lrIol�Dr>Ag?>+�MT

p?>ADr>Cb_T*^QI[^MlO>`=,T*^o=,Isbi>Hg?>A@1=?> w!L[T*@ bFT*^QIK@,L[T*@#lrDr>`=,T*^op	T*DB@DCY N1f'>A@1@FE�G
H9JLK"< y ? x�xsxsx xsx xsxsx x�xsx xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x �V%

� x y ceT*f p,>ADr>AL[E PT*@S=,IHb_T*^�l�E_I[f p	T*^o=,IH>`b_E_fCIK@#lr>ALKEtPT*@Sb_>`lrI[Dr>Ab T*g1lrI[@,E_=1T*^ IK@.IKb
p,D�I[^�IK@#l�IdlrD�>Ag?>��MT p?>ADr>Cb_T*^UIK^qlO>A=1T*^�=,I bi>Hg?>A@,=,> w!L[T*@ b_TA^�I[@,LKT*@#l�Dr>A=,TA^
p�T*DI@,CY N,f >A@,@=E�GAH9JLK"< y ? +0bFT*^ ^�EFf Y b_>A=,T*^5p	T*DQ< x u >Ab_EF@,=,TM<N!O? x xsx x�xsx x � y

� x ! ceT*f p,>ADr>AL[E PT*@C=,IobFT*^�lrE_I[f p	T*^ =,I�]VEF=?>dT*g1l�IK@,EF=,T*^ IK@0I[b�p,DMIK^MIK@#lrIol�Dr>Ag?>+�MT
p?>ADr>Hb_TA^UI[^Mlr>A=,T*^�=,Idb_>Hg,>A@,=?> n LKTA@Sb_TA^�I[@,LKT*@#l�Dr>A=,TA^�p	T*D�@DCY N1f'>A@1@FE�G
H9JLK"< y ? x�xsxsx xsx xsxsx x�xsx xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x �$!

� x { ceT*f p,>ADr>AL[E PT*@S=,IHb_T*^�l�E_I[f p	T*^o=,IH>`b_E_fCIK@#lr>ALKEtPT*@Sb_>`lrI[Dr>Ab T*g1lrI[@,E_=1T*^ IK@.IKb
p,D�I[^�IK@#l�IdlrD�>Ag?>��MT p?>ADr>Cb_T*^UIK^qlO>A=1T*^�=,I bi>Hg?>A@,=,> w!L[T*@ b_TA^�I[@,LKT*@#l�Dr>A=,TA^
p�T*DI@,CY N,f >A@,@=E�GAH9JLK"< y ? +0bFT*^ ^�EFf Y b_>A=,T*^5p	T*DQ< x u >Ab_EF@,=,TM<N!O? x xsx x�xsx x � {
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y x % �$>Ag1bi>v=,I�@oPY LKbFIKT*^ EF@#]*T*b Y LKD�>A=,T*^ I[@Jb_>HDMIt>AL[LKEtPT*@�xexsxsx xsx xsxsx xsx x�xsx x !
{ x % �$>Ag1bi> =,IUf'>`l�D�EFLKIK^�=,IULKTAE_@,L[E_=,I[@,LKE_>/(�*�(0p?>AD�>sb_>sT*g lrIK@1LKE PTA@ =,I � T*DMf'>A^%=1I

b PW @1It>1x x xsxsx xsx xsxsx x�xsx xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x y !
( x % �$>Ag1bi> =1Idf�P>R� E_fCTCL[T*D�DMD�EFf EFIK@#lrTH=,IhI[@,IKD X PW >Cp?>AD�> bi>`^Ul�Dr>A@,^ME_L[E_T*@,I[^�=1Idbi>

g?>A@,=?>Cw�x xsx xsx xsxsx x�xsx xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x ! (
( x y � E_IKfCp	T*^�=,I�]VE_=,>�+C>AbFE_fCIK@#lO>AL[E PT*@Hb_>`lrI[Dr>Ab?T*g lrIK@1E_=,T*^9>AbkD�IK>Ab_EFZt>AD%I[b�>+� Y ^Ml�I

=,I�bi> � T*DMf'>h=,Isb PW @,It>h=1I�% { !$�1x ) �AI��hx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x { !
( x ! � E_IKfCp	T*^�=,I�]VE_=,>�+C>AbFE_fCIK@#lO>AL[E PT*@Hb_>`lrI[Dr>Ab?T*g lrIK@1E_=,T*^9>AbkD�IK>Ab_EFZt>AD%I[b�>+� Y ^Ml�I

=,I�bi> � T*DMf'>h=,Isb PW @,It>h=1I�% ! y %*x d �AI��hx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x { �
( x { � E_IKfCp	T*^�=,I�]VE_=,>�+C>AbFE_fCIK@#lO>AL[E PT*@Hb_>`lrI[Dr>Ab?T*g lrIK@1E_=,T*^9>AbkD�IK>Ab_EFZt>AD%I[b�>+� Y ^Ml�I

=,I�bi>hb PW @,It>h=1I�% y %$%*xL%��AI��dx xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x ) %
( x ) � E_IKfCp	T*^�=,I�]VE_=,>�+C>AbFE_fCIK@#lO>AL[E PT*@Hb_>`lrI[Dr>Ab?T*g lrIK@1E_=,T*^9>AbkD�IK>Ab_EFZt>AD%I[b�>+� Y ^Ml�I

=,I�bi> � T*DMf'>h=,Isb PW @,It>h=1I�% zA{ ) x ) �AI��hx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x ) {
( x 4 � E_IKfCp	T*^�=,I�]VE_=,>�+C>AbFE_fCIK@#lO>AL[E PT*@Hb_>`lrI[Dr>Ab?T*g lrIK@1E_=,T*^9>AbkD�IK>Ab_EFZt>AD%I[b�>+� Y ^Ml�I

=,I�bi> � T*DMf'>h=,Isb PW @,It>h=1I)� yed x d �AI��dxQx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x ) �
( x ( � E_IKfCp	T*^�=,I�]VE_=,>�+C>AbFE_fCIK@#lO>AL[E PT*@Hb_>`lrI[Dr>Ab?T*g lrIK@1E_=,T*^9>AbkD�IK>Ab_EFZt>AD%I[b�>+� Y ^Ml�I

=,I�bi> � T*DMf'>h=,Isb PW @,It>h=1I ) 4 y x � �AI��dxQx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x ) �
( x � �$>Ag1bi> =1Idf�P>R� E_fCTCL[T*D�DMD�EFf EFIK@#lrTH=,IhI[@,IKD X PW >Cp?>AD�> bi>`^Ul�Dr>A@,^ME_L[E_T*@,I[^�=1Idbi>

g?>A@,=?>Hnhx �VIsf Y IK^qlrDr>Hbi>hI[@,IKD X PW >v=,I�b_>dlrDr>`@,^�EFLKE PTA@�	�
dIK@ �AI����kIKb ^Mp,E_@��
+0bi>hp?>`D�E_=,>A= �%x xsxsx x�xsx xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x 4 y

( x d � E_IKfCp	T*^�=,I�]VE_=,>�+C>AbFE_fCIK@#lO>AL[E PT*@Hb_>`lrI[Dr>Ab?T*g lrIK@1E_=,T*^9>AbkD�IK>Ab_EFZt>AD%I[b�>+� Y ^Ml�I
=,I�bi> � T*DMf'>h=,Isb PW @,It>h=1I�% !$!,41x ! �AI��hx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x 4 d

( x % z � E_IKfCp	T*^�=,I�]VE_=,>�+C>AbFE_fCIK@#lO>AL[E PT*@Hb_>`lrI[Dr>Ab?T*g lrIK@1E_=,T*^9>AbkD�IK>Ab_EFZt>AD%I[b�>+� Y ^Ml�I
=,I�bi> � T*DMf'>h=,Isb PW @,It>h=1I�% y ) { x y �AI��hx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x ( y

( x %$% � E_IKfCp	T*^�=,I�]VE_=,>�+C>AbFE_fCIK@#lO>AL[E PT*@Hb_>`lrI[Dr>Ab?T*g lrIK@1E_=,T*^9>AbkD�IK>Ab_EFZt>AD%I[b�>+� Y ^Ml�I
=,I�bi> � T*DMf'>h=,Isb PW @,It>h=1I�% z (*) x ! �AI��hx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x (*)

( x % y � E_IKfCp	T*^�=,I�]VE_=,>�+C>AbFE_fCIK@#lO>AL[E PT*@Hb_>`lrI[Dr>Ab?T*g lrIK@1E_=,T*^9>AbkD�IK>Ab_EFZt>AD%I[b�>+� Y ^Ml�I
=,I�bi> � T*DMf'>h=,Isb PW @,It>h=1I d % ( x d �AI��dxQx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x ( d

� x % �$>Ag1bi>H=,I DMIK^ Y bFlr>A=,T*^U=,IdbFT*^ lrEFIKfCp�T*^ =1I ]VE_=?>&+ =,Id>Ab_EFf I[@7lr>ALKEtPT*@0bi> lrIKD�>Ab
=,I�bi>hg?>A@1=?> w�x,x xsxsx x�xsx xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x �$!

]VE_E
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� x y �$>Ag1bi>H=,I DMIK^ Y bFlr>A=,T*^U=,IdbFT*^ lrEFIKfCp�T*^ =1I ]VE_=?>&+ =,Id>Ab_EFf I[@7lr>ALKEtPT*@0bi> lrIKD�>Ab
=,I�bi>hg?>A@1=?> nhx xsxsx x�xsx xsx xsxsx xsx xsxsxsxsxsx xsx xsxsx xsx x�xsx x � {
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@ > �qPW ^ME_LK>m@ Y L[b_It>`D2�$=1IK@#lrDMTS=,I[b9LK>Af p	T X IK@,I[Dr>Ab�=,I bi> �qPW ^ME_Lt> � I[^ Y @ lrI[f'>mIK@ I[b9L Y >Ab%lrTR*
=?>t]�PW >�N?> +�f Y LON,T p�TADmN,>ALKI[D2�olO>`@7l�T I[@ I[b�>A^�p	IKL lrT l�I PT*DME_L[T p,>ADr>�bi> � T*DMf Y bi>`LKE PTA@ =,I
@ Y I[]AT*^�f TV=,IKbFT*^ � Y Iv=,IK^MLKD�EFg?>A@ LK>A=?>']*I[Zvf I �MT*D�bFT*^ � I[@QPT*fCIK@,TA^o@ Y LKbFIt>ADMIK^2� L[T*fCT IK@ I[b
>A^�p	IKL lrT IP�1p	IKDME_fCIK@#lO>`b�� I[@ =,T*@,=1I ^�I0N?>`@ D�IK>Ab_EFZt>A=,T X Dr>`@,=,IK^dp,D�T X D�IK^MT*^hI[@�IKbe=1IK^r>`D�D�TR*
b_bFTv=,I�IK^�p	IKL lrD,PT*f I lrDMT*^ X >AfCf'> +0I[b_I[f I[@7l�T*^Q> Y � EFb_Ei>`D�IK^eLt>A=?>v]*I[Z f�P>A^ ^MT �?^Ml�E_LK>A=,T*^Qp?>AD�>
bi> =,I lrIKL[LKEtPT*@ =1IJI[^MlrTA^ � I[@QPT*fCIK@,T*^[x @ TA^C@�PY LKb_I[T*^Hp Y I[=,IK@ ^�IKD � T*DMf'>A=1T*^hIK@ D�IK>ALKL[E_T*@,I[^
=,I � Y ^�EtPT*@ * I[]`>Ap	T*Dr>AL[E PT*@ I[@ =1T*@,=,IH^�IHEF@7]AT*b Y LKDr>0b_> � T*D�f >ALKEtPT*@ =,I Y @ @oPY LKbFIKT0L[T*f p Y IK^qlrT
p�TAD�fCIK=,EFT =1Idbi>HLKTAb_E_^ME PT*@ I[@7l�D�I Y @ p?>ADU=,I @oPY LKbFIKT*^Uf P>`^�bFEF]VEi>A@1T*^,+mbi>Hp�T*^qlrI[D�E_TADUI ]`>Ap�TR*
Dr>AL[E PT*@s=,I p?>ADql PW L Y bi>`^ p?>ADr>Ubi> T*g1l�IK@,L[E PT*@ =,IKb7@ Y L[b_IKT�D�I[^�E_= Y >Ab � Y Ie^MI � Y EFIKDMI9I[^Ml Y =,Ei>ADA< { � ) ? x

noI[l�IKD�fCE_@,>AD%b_T*^%l�E_IKfCp	T*^�=,IU]VEF=?>s=1I�bFT*^�IK^Mlr>A=,T*^9I�� LKE lO>A=1T*^9DMTAlO>`LKE_TA@?>Ab_fCIK@#l�I T p	T*D I�� LKE>*
lO>AL[E_T*@1IK^Q=,I�p?>ADql PW L Y bi>H>AEF^�b_>A=?>V� IK^Up?>ADMl�I � Y @,=?>AfCIK@#lr>Ab =,IKb I[^Ml Y =,E_TC=,Isbi>hI[^MlrD Y L[l Y Dr>C@ Y *
LKbFIt>AD��1IKb�L Y >`b�IK^ Y @,Tv=,I b_TA^9lrI[f'>`^5f P>`^9lrD�>`lO>`=,T*^5I[@ �qPW ^�EFLt>s@ Y LKb_IK>AD21,>hp?>ADMl�E_D =,ISPIK^qlrT*^ ^MI
p Y I[=,IhI[]VEF=,IK@,L[Ei>ADUbi>H=,I � T*D�f >ALKEtPT*@m=,IKb @�PY L[b_IKT IK@m]A>`D�Ei>`^�LK>A@#lrE_=,>A=,IK^�f I[=,E_g1b_IK^QL[T*f TCb_TA^
@,EF]AIKbFIK^Q=,I�IK@,I[D X PW >V�,fCT*fCIK@#lrT*^ =1IsEF@,IKDMLKE_>V�,IK@#l�D�I�TAlrDMT*^)< 4R? x
\�@ f�PI[l�T =1T � Y I ^�ICp Y IK=1I0>Ap,bFE_Lt>`D p?>ADr>mD�IK>Ab_EFZt>AD b_>m=,I lrI[D�fCE_@?>AL[E PT*@.=,I b_T*^ l�E_IKfCp	T*^�=,I
]VE_=?>o=,Ieb_T*^ I[^Mlr>A=,T*^%p	T*g,b_>A=,T*^��AIK^%I[b1f�PI[l�T =,T�=,ID.5lrI[@ Y >ALKEtPT*@H=,IKb,ceT*D�DME_fCE_IK@#l�T�p	T*D%< � IKL lrT
noT*p,p,bFIKD"� n-� . � � x1\U@'N,I[LON,TvLt>AD�>AL[l�IKDKPW ^Ml�E_L[T =,I�IK^qlrIof�PI[l�T =,TsIK^9IKb	IK@,^�>A@,LON?>`f EFIK@#lrT � p�TAD
I � I[L[lrT�noTAp,p,b_I[D2�`=,Ieb_>A^ � T*DMf'>`^ =,I9b PW @,It>U=,I5bi>`^ l�Dr>A@,^ME_L[E_T*@,I[^$I[@hIKb IK^�p	IKL lrDMT =,I5IK@1IKD X PW >V�`=,I
b_T*^9Dr> +*TA^ X >AfCf'>�IKfCEFl�E_=,TA^Kx < >ADr> Lt>AbFL Y b_>AD9b_>A^9]VEF=?>A^efCIK=1Ei>A^�� b_>A^ � TAD�f >A^9=1Iob PW @,It>sI�� p�IP*
D�EFf I[@7lr>Ab_I[^2�`^�IQ>�� Y ^qlO>A@vL[T*@ � T*DMf'>A^ =,I b PW @,It> X IK@1IKDr>`=?>A^%p	T*D Y @vp1D�T X D�>Af > � Y I ^�EFf Y b_>�b_TA^
p,D�TVLKI[^�T*^ � Y I�lrEFIK@,I[@ b Y,X >AD�IK@ Y @0IP� p�I[D�E_fCIK@#l�Td=,I > lrIK@ Y >`LKE PTA@'=,I[b�LKTAD�D�EFf EFIK@#lrTsnoT*p1p,b_I[D
<>%�? x%<%b	LKT*@�� Y @#lrTd=1I�p,DMT X D�>Af'>`^ 3�4 5�798X: � � Y I�^MI Y ^�> p?>`Dr> I[b	>A@QP>AbFE_^�EF^%=,IUIK^Ml�T*^ =?>`lrTA^2� � Y PI
IK^MLKD�E lrTCIK@mIKb u D Y p	TH=,Isj5PW ^ME_LK>va Y L[b_It>`D =,I�bi>v\�@1EF]*I[D�^ME_=?>A=Ja�>`LKE_TA@?>Ab�=,I ceT*bFT*fhg,E_>1x

<%bD��� weDhI[^ Y @�@oPY LKbFIKT � Y I � Y PI I[^Ml Y =,Ei>`=,T >A@#lrIKDME_T*DMf I[@#lrI p	T*D&@%x @,CY N,f >A@,@ E�G�H9JLK < y ?
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IK@m=,T*@,=1Isb_>hIK@,I[D X PW >v=,I I�� LKE lO>AL[E PT*@ � Y I IP�VlrIK@1=,E_=?>Hp?>AD�>vp�T*g1bi>AD5g,>A@,=?>A^QN?>`^MlO> ( GJI�� +
� Y IKDMT*@.>A@?>`b_E_ZK>A=,T*^QbFT*^�l�E_IKfCp	T*^�=1I ]VE_=?>�+J=1Iv>Ab_EFf I[@#lO>AL[E PT*@ bi> lrIKD�>Ab =,Ih>Ab X*Y @,TA^�IK^qlO>A=1T*^
I�� LKE lO>A=1T*^Kx,.�=,IKf�P>A^���< x u >Ab_EF@,=,TQ<N!O? D�IK>Ab_EFZ PTHbi>v^�EFf Y b_>ALKEtPT*@0=,IKb l�E_IKfCp	TC=1I p	T*g,b_>Af EFIK@#lrT
=,IKb%L[T*@#lrEF@ Y TJ=,IHI[^MlO>`=,T*^s=,E_^MLKD�I lrT*^�p?>`Dr>0@oPY LKbFIKT*^ I[@ b_> D�I X E PT*@.=,I . !-� z � � T*D�f >A=,TA^ IK@
D�IK>ALKL[E_T*@,I[^Q=,I�E_T*@,I[^Qp�I[^r>A=,TA^Kx

<%^ IK^Ml�IolrD�>Ag?>��MTh^MI Y lrEFb_EFZt>A@Cb_T*^e=?>`lrTA^5T*g1l�IK@,EF=,T*^eI[@ IKb�IP� p�I[D�E_fCIK@#l�TvD�It>`b_E_ZK>A=,T IK@ # J&%('�)12
*TH�+ G�H9G
E ,�-/)109E�' 3 ) G
4 LKTA@ b_> D�IK>ALKL[E PT*@ �
	� � � E���
��� � � E � p y @ �����
�� w9DH> Y @?> IK@,I[D X PW >.=1IM� ) GJI�� �
=,I[l�IKL lO>A=,TA^�p	T*D Y @S^ME_^Ml�IKf >C=1I % z =,I lrIKL lrT*DMIK^�=,I u IKDMf'>`@,E_T ��EFp�I[D�p Y D�T 1kp	T*DQf I[=,E_TH=,I[b
p,D�T X Dr>Af >�3�4 5 798;:m^�I�=,I lrIKDMf EF@?>A@ bi>`^5] EF=?>A^QfCIK=,E_>A^,+0b_TA^5lrE_I[f p	T*^ =,Is>AbFE_fCIK@#lO>`LKE PTA@ bi>R*
lrI[Dr>Ab7=,Ie>Ab X*Y @,T*^ IK^qlO>A=,TA^$I�� L[EFlO>`=,T*^ =,IKb ��� weDKx j$EF@?>Ab_fCIK@#l�I%^�IeL[T*fCp?>ADr>`@ I[^MlrTA^$D�I[^ Y b lO>A=1T*^
LKT*@mb_TA^ T*g1lrI[@,E_=1T*^ p�TADUbFT*^ > Y lrT*DMIK^�@%x @DCY N1f'>A@1@=E�G,H9JLKB< y ? +0<Qx u >AbFE_@,=,T < !O? x
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<%@ Y @ ^MIK@#lrEF=,T X I[@,IKD�>Abeb_>�,.-0/21+3465 IK^hI[b9p,DMT L[IK^MT IK@�I[b9L Y >Ab =,T*^d@�PY LKb_I[T*^ � T*D�f >A@ Y @,T
@ Y I[]AT f P>A^ p	IK^r>`=,T �*I[@hIK^qlrI5LK>A^�ToI[^$gQP>`^�E_LK>AfCIK@#lrI9bi> � T*D�f >ALKEtPT*@s=,I Y @d@oPY LKbFIKTULKT*fCp Y I[^MlrT1x
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	 � E
=,I 4 z*z @,f =,I I[^�p	IK^�TAD21QIKb p,DMT6+*IKL lrEFbUI[^C>ALKI[b_IKD�>A=,T LKT*@ Y @?>.IK@1IKD X PW > =,IQ� ) GJI��dx <�^
*
� Y IKf�P>`lrEFLt>AfCIK@#l�I Y @?>HD�It>`LKLKEtPT*@ =,I � Y ^�EtPT*@ * I ]`>Ap�TADr>AL[E PT*@ ^MI�f Y IK^qlrD�>CI[@Jb_>Cj E X*Y D�> y xL%*x

!



� ��� �� � � ����� ��� ����� � � 	 ��
�
��� � {

Proyectil

Fision

radiacion
Emision de 

Nucleo
Residual

Evaporacion
de particulas

L

Nucleo
Compuesto

Blanco

Fusion

p 

α
n

p

γ

ω

ω

ωb

j E X*Y D�> y xL% =�<%^
� Y IKf >H=,I Y @?>vD�It>`LKLKEtPT*@m=,I � Y ^�EtPT*@ * I ]`>Ap�TADr>AL[E PT*@�x

Q lrDr>`^ULK>ADr>`L[lrI[DtPW ^MlrEFLt>A^ g P>A^�EFLt>A^Q=,I�IK^qlO>HD�IK>ALKL[E PT*@ ^�TA@ < d ? =
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