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; <=< ; <><><=<>< ;@?*<=<><=<>ACBD<E? ;@?*<=<><><=AFBD<G? ;H?I<><=<><>ACBD<E? ∞ ;@?*<=<><><=AFBD<G?
; <G? ; <E?*<=J0K ; J>J=J>J=L>ACBD<>< ; J>J=J>J>M=AFBD<=< ; J=J>J=J0K=ACBD<>< ; K=N=L0N�O0ACBD<0P ; J>J=J>J>J=AFBD<=<
; <>P ; <0PG?IJE? ; J>J=J>J>P=ACBD<>< ; J>J=J0N>P(AFBD<=< ; J=J>J=L><>ACBD<>< ; P(L>J=O0P=ACBD<0P ; J>J=J>J>Q=AFBD<=<
; <=M ; <>M0P(L>Q ; J>J=J>L>P=ACBD<>< ; J>J=J>M0N(AFBD<=< ; J=J>J>K>K=ACBD<>< ;@?IJ>M><G?*ACBD<0P ; J>J=J>JE?IAFBD<=<
; <(O ; <=O0M=LE? ; J>J=J>Q=L>ACBD<>< ; J>J=L>L>L=AFBD<=< ; J=J>J>P=<>ACBD<>< ;@?RO>O0LG?*ACBD<0P ; J>J=J>L=O>AFBD<=<
; <>K ; <0K(O0N=Q ; J>J=J0K(<>ACBD<>< ; J>J=L0P>K(AFBD<=< ; J=J>L>N>K=ACBD<>< ;@?=?�K=JG?*ACBD<0P ; J>J=J0N>K(AFBD<=<
; <=Q ; <>Q0K=N=< ; J>J=J0P(L>ACBD<>< ; J>J>N(O0L=AFBD<=< ; J=J>L>P=<>ACBD<>< ; J=Q>Q0K(J>ACBD<E? ; J>J=J>Q=O>AFBD<=<
; <>N ; <0N=Q=Q=O ; J>J=J><>P=ACBD<>< ; J>J=Q0K=L=AFBD<=< ; J=J0N=K>K=ACBD<>< ; L>P=JE?*K=ACBD<E? ; J>J=J0KG?IAFBD<=<
; <=L ; <>L0N=K=L ; J>J=L0N=P=ACBD<>< ; J>J>K>K=M=AFBD<=< ; J=J>Q=LE?*ACBD<>< ; N=P=QE?IQ>ACBD<E? ; J>J=J>M>Q=AFBD<=<
; <=J ; <>J>L>KG? ; J>J=L>M=L>ACBD<>< ; J>J(O0M0K(AFBD<=< ; J=J0K(J>Q>ACBD<>< ; Q(O0QE?IM>ACBD<E? ; J>J=JE?*J=AFBD<=<
;@?I< ;@?*<>J(O>O ; J>J=L><=<>ACBD<>< ; J>J=M><>M=AFBD<=< ; J=J0K(<0P=ACBD<>< ; K(L0PG?IL>ACBD<E? ; J>J=J><><=AFBD<=<
;@?=? ;@?�P=<=M0K ; J>J>N>K(J>ACBD<>< ; J>JG?�K=L=AFBD<=< ; J=J>M=J>L>ACBD<>< ; K=P=J>J>P=ACBD<E? ; J>J=L0N=J=AFBD<=<
;@?*P ;@?*ME?*P=Q ; J>J>NG?IM>ACBD<>< ; J>L=J>J>L=AFBD<=< ; J=J0P(L=O0ACBD<>< ; O>L>Q=O>M>ACBD<E? ; J>J=L0K=Q=AFBD<=<
;@?IM ;@?IO�P�?�N ; J>J=Q>Q=M>ACBD<>< ; J>L=L0P=Q=AFBD<=< ; J=JE?IQ><>ACBD<>< ; O=O0J>Q=J>ACBD<E? ; J>J=L>ME?IAFBD<=<
;@?RO ;@?�K=M=<>Q ; J>J=QE?I<>ACBD<>< ; J>L=Q=O0<=AFBD<=< ; J=J><>P>N=ACBD<>< ; OE?*L0P�O0ACBD<E? ; J>J=L><0K(AFBD<=<
;@?*K ;@?*Q>M=J0K ; J>J>K>K=P=ACBD<>< ; J>L(O>OS?IAFBD<=< ; J=L>L=L=O0ACBD<>< ; M=JE?*<=M>ACBD<E? ; J>J>N>N=Q=AFBD<=<
;@?IQ ;@?�N(O>L0P ; J>J(O0JG?*ACBD<>< ; J>L>P>P=L=AFBD<=< ; J=L0N(ME?*ACBD<>< ; M=Q0N>P=N=ACBD<E? ; J>J>N(O�K(AFBD<=<
;@?*N ;@?*L0K(Q>J ; J>J(O�P=K=ACBD<>< ; J>L=<><>M=AFBD<=< ; J=L0K(Q>J>ACBD<>< ; M(O0Q>M>K=ACBD<E? ; J>J>NG?�P(AFBD<=<
;@?IL ;@?*J>Q>K(O ; J>J=M0K(Q>ACBD<>< ; J0N=N=Q0K(AFBD<=< ; J=L>M=J>L>ACBD<>< ; M>P>N>N(J>ACBD<E? ; J>J=Q0N=L=AFBD<=<
;@?IJ ; P=<0N(M>J ; J>J>P=L=M>ACBD<>< ; J0N=KG?IO>AFBD<=< ; J=L0P�?*L>ACBD<>< ; MG?>?�P(M>ACBD<E? ; J>J=Q=OS?IAFBD<=<
; P(< ; PG?*L>P>P ; J>J>P=<=Q>ACBD<>< ; J0N=P>K=<=AFBD<=< ; J=L><>P=L>ACBD<>< ; P(J>Q>M>K=ACBD<E? ; J>J=Q><0P(AFBD<=<
; P�? ; P>P=J=<=O ; J>JG?�P(Q>ACBD<>< ; J>Q=J0N=M=AFBD<=< ; J>N=L>P=J>ACBD<>< ; P(L0P=J=M>ACBD<E? ; J>J>K=Q0P(AFBD<=<
; P=P ; P=M>J=L=O ; J>J=<=OE?*ACBD<>< ; J>Q=Q>L0K(AFBD<=< ; J>N=Q>P=<>ACBD<>< ; P=N=<0N(Q>ACBD<E? ; J>J>KG?*J=AFBD<=<
; P(M ; P>K=<=Q>M ; J>L=J0K(M>ACBD<>< ; J>Q=M>L>M=AFBD<=< ; J>N(O><>M>ACBD<>< ; P=K=J>Q=L>ACBD<E? ; J>J(O�N>K(AFBD<=<
; P�O ; P=QE?ROS? ; J>L=L>QG?*ACBD<>< ; J>Q=<0N=<=AFBD<=< ; J>NG?*N>N=ACBD<>< ; P�O0J0K(Q>ACBD<E? ; J>J(O�P=J=AFBD<=<
; P=K ; P>N>P�?�N ; J>L>N=Q>K=ACBD<>< ; J0K=N(O�K(AFBD<=< ; J=Q>J(O�P=ACBD<>< ; P�O0<0P=N=ACBD<E? ; J>J=M>LE?IAFBD<=<
; P(Q ; P=L0P(JE? ; J>L=Q>Q=Q>ACBD<>< ; J0K�O0<>L=AFBD<=< ; J=Q>Q=J>L>ACBD<>< ; P(ME?�N(M>ACBD<E? ; J>J=M>ME?IAFBD<=<
; P=N ; P=J>M=Q=O ; J>L>K=Q=M>ACBD<>< ; J0K(<>Q><=AFBD<=< ; J=Q=O=O0Q>ACBD<>< ; P=P=M>L>K=ACBD<E? ; J>J>P>N=J=AFBD<=<
; P(L ; M><=O>M0K ; J>L(O�K(Q>ACBD<>< ; J=O0N=<><=AFBD<=< ; J=QE?IL0K=ACBD<>< ; P�?*Q0K(Q>ACBD<E? ; J>J>P>P>K(AFBD<=<
; P(J ; ME?�K(<=O ; J>L=M=O>Q>ACBD<>< ; J=O>M0P=J=AFBD<=< ; J>K=JG?*Q>ACBD<>< ; P(<>J0N(J>ACBD<E? ; J>JG?*Q>J=AFBD<=<
; M=< ; M0P>K=N>P ; J>L>P=M>P=ACBD<>< ; J>M=J=O�N(AFBD<=< ; J>K=Q=M>L>ACBD<>< ; P(<>M0K�?*ACBD<E? ; J>JG?>?�P(AFBD<=<
; MG? ; M>M>Q=M0N ; J>LG?>?RO0ACBD<>< ; J>M>K>K(O>AFBD<=< ; J>K=M>K>P=ACBD<>< ;@?IJ0N=Q>K=ACBD<E? ; J>J=<0K=M=AFBD<=<
; M>P ; M=O�N(<E? ; J0N(J>J=M>ACBD<>< ; J>MG?�K=<=AFBD<=< ; J>K=<>K=L>ACBD<>< ;@?IJ0PG?IJ>ACBD<E? ; J>L=J>JE?IAFBD<=<
; M=M ; M0K>N(Q0P ; J0N(L>Q=L>ACBD<>< ; J0P=N=M>Q=AFBD<=< ; J(O�N=K=Q>ACBD<>< ;@?IL0N=<>N=ACBD<E? ; J>L=J0P=L=AFBD<=<
; M(O ; M>Q>L>P>P ; J0N=N(O><>ACBD<>< ; J0P(ME?�P(AFBD<=< ; J(O>O=O0Q>ACBD<>< ;@?IL0P>P(J>ACBD<E? ; J>L=L>Q=O>AFBD<=<
; M>K ; M0N=L>N=J ; J0N(Q><=J>ACBD<>< ; JE?IL0N>N(AFBD<=< ; J(OS?*P=L>ACBD<>< ;@?*N>N=L=<>ACBD<E? ; J>L>N=J0N(AFBD<=<
; M=Q ; M>L>J=M0K ; J0N�O�N(M>ACBD<>< ; JE?RO0M>M=AFBD<=< ; J=M>L=<>M>ACBD<>< ;@?*N=M0K(L>ACBD<E? ; J>L>N>P=J=AFBD<=<
; M>N ; M>J>J=L>L ; J0N(M>M>K=ACBD<>< ; J><=J0N=J=AFBD<=< ; J=M=O0N=<>ACBD<>< ;@?IQ>J>QG?*ACBD<E? ; J>L=Q0K=L=AFBD<=<
; M=L ; OS?*<=M>J ; J0N�?*J=M>ACBD<>< ; J><>KG?*Q=AFBD<=< ; J=ME?IM><>ACBD<>< ;@?IQ0K=L>N=ACBD<E? ; J>L>K=L0N(AFBD<=<
; M=J ; O�P=<=L0N ; J0N(<=O>L>ACBD<>< ; J><=<=O0M=AFBD<=< ; J>P>N(L0P=ACBD<>< ;@?IQ0P=M(O0ACBD<E? ; J>L>KG?*M=AFBD<=<
; O>< ; O0ME?IM>M ; J>Q=L>J=J>ACBD<>< ; L>J>K=QE?IAFBD<=< ; J>P(O0P>N=ACBD<>< ;@?*K=J><G?*ACBD<E? ; J>L(O0M0N(AFBD<=<
; OE? ; O>OS?*N>N ; J>Q>N(O0N=ACBD<>< ; L>J=<0NG?IAFBD<=< ; J>P=<=Q>Q>ACBD<>< ;@?*K>K=L>N=ACBD<E? ; J>L=M>Q><=AFBD<=<
; O0P ; O�K>P�?*L ; J>Q>K=J>P=ACBD<>< ; L>L>K>N>P(AFBD<=< ; JG?*Q=J0N=ACBD<>< ;@?*K>P=L=J>ACBD<E? ; J>L>P=LE?IAFBD<=<
; O>M ; O0Q0P=K>N ; J>Q(O0M(O0ACBD<>< ; L>L=<>Q0K(AFBD<=< ; JG?*M>P>P=ACBD<>< ;@?*K=<><>N=ACBD<E? ; J>L>P=<E?IAFBD<=<
; O=O ; O�N>P(J>M ; J>Q>P>N=P=ACBD<>< ; L0N=K>K=<=AFBD<=< ; J=<>J(O0<>ACBD<>< ;@?RO�N(O><>ACBD<E? ; J>LG?>?*L=AFBD<=<
; O0K ; O0L>M>P=Q ; J>QG?*<=L>ACBD<>< ; L0N(<0P>N(AFBD<=< ; J=<0K=KG?*ACBD<>< ;@?RO>O0L>N=ACBD<E? ; J>L=<>M0K(AFBD<=<
; O>Q ; O0J>M>K>N ; J0K(J=O><>ACBD<>< ; L>Q(O0J>Q=AFBD<=< ; J=<E?*K>N=ACBD<>< ;@?RO�P(O>Q>ACBD<E? ; J0N(J=O0J=AFBD<=<
; O0N ; K=<>M=L0K ; J0K=N=Q=J>ACBD<>< ; L0K(J0K=L=AFBD<=< ; L=J0N=K=Q>ACBD<>< ;@?RO0<E?IL>ACBD<E? ; J0N(L>Q0P(AFBD<=<
; O>L ; KG?IOE?*< ; J0K=K=J>K=ACBD<>< ; L0K�OS?*M=AFBD<=< ; L=J>M(O0J>ACBD<>< ;@?IM>L><G?*ACBD<E? ; J0N=N>N=M=AFBD<=<
; O>J ; K>P(O>M>M ; J0K�OS?IL>ACBD<>< ; L=O>L>QE?IAFBD<=< ; L=L>J=M>Q>ACBD<>< ;@?IM0K=J>K=ACBD<E? ; J0N(Q>L0P(AFBD<=<
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; K(< ; K=M(O�K=P ; J>K>P(M>L>ACBD<>< ; L=O>M><>P=ACBD<>< ; L>L0K�?�N(AFBD<=< ;H?IM>M=J>L>ACBD<E? ; J0N=K=J=<>ACBD<><
; K�? ; K(O=O0Q=J ; J>K=<>K>K=ACBD<>< ; L>M>N=M>N=ACBD<>< ; L>L><=J>M=AFBD<=< ;H?IM0P�?�P=ACBD<E? ; J0N�O0J=Q>ACBD<><
; K=P ; K>K�O0L=M ; J(O0L=Q>J>ACBD<>< ; L>MG?*Q>K=ACBD<>< ; L0N=Q=Q>M=AFBD<=< ;H?IM><=M=O0ACBD<E? ; J0N�O0<G?*ACBD<><
; K(M ; K=Q(O0J=M ; J(O0Q=LE?*ACBD<>< ; L0P=K=L=L>ACBD<>< ; L0N>P=P=L=AFBD<=< ;H?*P=L=Q0K=ACBD<E? ; J0N(M><(O0ACBD<><
; K�O ; K>N=K=<G? ; J(O>O>L>J>ACBD<>< ; L0P(<><>K=ACBD<>< ; L>Q0N(L>L=AFBD<=< ;H?*P>N(<>M>ACBD<E? ; J0N=P=<=Q>ACBD<><
; K=K ; K=L>K=<=Q ; J(O�P(J0K=ACBD<>< ; LE?ROS?*N=ACBD<>< ; L>Q>M(O�P(AFBD<=< ;H?*P>K�O0J>ACBD<E? ; J0N�?*<=Q>ACBD<><
; K(Q ; K=J>K=<>N ; J(O0<=J>L>ACBD<>< ; L><=L0P(M>ACBD<>< ; L0K=L=J0P(AFBD<=< ;H?*P(O><>M>ACBD<E? ; J0N(<><(O0ACBD<><
; K=N ; Q><>K=<>K ; J=M>L=J>L>ACBD<>< ; L><>P>P�O0ACBD<>< ; L0K(O>M0N(AFBD<=< ;H?*P>P(Q>M>ACBD<E? ; J>Q=J><G?*ACBD<><
; K(L ; QE?*K=<G? ; J=M>Q=J>Q>ACBD<>< ; N=J=Q0P�?*ACBD<>< ; L=O0J>N=L=AFBD<=< ;H?*PG?IM><>ACBD<E? ; J>Q>N=J>N=ACBD<><
; K(J ; Q0P�O0J>P ; J=M=O>JE?*ACBD<>< ; N=J=<E?IM>ACBD<>< ; L=O�K�?IO>AFBD<=< ;H?*P=<=<>M>ACBD<E? ; J>Q=Q>JG?*ACBD<><
; Q=< ; Q>M(O0LG? ; J=M0P(L=O0ACBD<>< ; N=L(O0<=<>ACBD<>< ; L=O0<(O�K(AFBD<=< ;H?=?*L=L0P=ACBD<E? ; J>Q>K=L=M>ACBD<><
; QG? ; Q=O=O0Q=Q ; J=M><>N=M>ACBD<>< ; N>N=N=L(O0ACBD<>< ; L>M0K=N=M=AFBD<=< ;H?=?�N(Q0N=ACBD<E? ; J>Q(O�N=K=ACBD<><
; Q>P ; Q0K�O>O>L ; J>P=L=QE?*ACBD<>< ; N>N�?*Q(O0ACBD<>< ; L>M><=J>Q=AFBD<=< ;H?=?*Q>K=Q>ACBD<E? ; J>Q=M>Q(O0ACBD<><
; Q=M ; Q>Q(O�P=N ; J>P=Q(O0Q>ACBD<>< ; N=Q>K(O><>ACBD<>< ; L0P=QG?*Q=AFBD<=< ;H?=?�K=K>P=ACBD<E? ; J>Q>P>K(M>ACBD<><
; Q(O ; Q0N�O0<>P ; J>P(O0P=L>ACBD<>< ; N>K(JE?IM>ACBD<>< ; L0PG?IM0P(AFBD<=< ;H?=?IO0KG?*ACBD<E? ; J>QG?IO><>ACBD<><
; Q>K ; Q>L=M0N�O ; J>P>P(<>L>ACBD<>< ; N>K=P=L=M>ACBD<>< ; LE?*Q(O>O>AFBD<=< ;H?=?*M>K=Q>ACBD<E? ; J>Q=<0P=K=ACBD<><
; Q=Q ; Q>J=M=O0P ; JG?*J=L>Q>ACBD<>< ; N(O>Q0K(<>ACBD<>< ; LE?>?*K=M=AFBD<=< ;H?=?�P(Q0K=ACBD<E? ; J0K(J><=J>ACBD<><
; Q>N ; N=<=M><>N ; JG?�N(Q0P=ACBD<>< ; N(O><E?RO0ACBD<>< ; L><>Q>K=J=AFBD<=< ;H?=?>?*N=J>ACBD<E? ; J0K=N=J>P=ACBD<><
; Q=L ; NG?*P=Q=L ; JG?�K(M0K=ACBD<>< ; N=M=M0N(Q>ACBD<>< ; L><E?IQ0P(AFBD<=< ;H?=?*<=J0N=ACBD<E? ; J0K(Q0N�O0ACBD<><
; Q=J ; N>P=P>P=K ; JG?*M=<>Q>ACBD<>< ; N>P=N=M>K=ACBD<>< ; N=J>Q=QE?IAFBD<=< ;H?=?*<G?*L>ACBD<E? ; J0K=K>K�O0ACBD<><
; N(< ; N=MG?�N(J ; JG?*<>N>K=ACBD<>< ; N>P(<>J=M>ACBD<>< ; N=JE?*K=L=AFBD<=< ;H?I<>J(O>O0ACBD<E? ; J0K�O0M=M>ACBD<><
; N�? ; N(OE?�P(J ; J=<>L(OS?*ACBD<>< ; NG?RO>O>L>ACBD<>< ; N=L>Q>K>P(AFBD<=< ;H?I<>L>N=M>ACBD<E? ; J0K(ME?=?*ACBD<><
; N=P ; N>K(<0N(Q ; J=<>Q=<>Q>ACBD<>< ; N=<=L><=M>ACBD<>< ; N=LE?RO0M=AFBD<=< ;H?I<>L=<>Q>ACBD<E? ; J0K�?*L>N=ACBD<><
; N(M ; N=Q=<E?IJ ; J=<>M=Q>J>ACBD<>< ; N=<G?�K=K=ACBD<>< ; N>N=Q=M0P(AFBD<=< ;H?I<0N�O�P=ACBD<E? ; J0K(<>Q>P=ACBD<><
; N�O ; N=Q=J0K(L ; J=<E?*P=J>ACBD<>< ; Q>J>K=<>N=ACBD<>< ; N>NG?=?*J=AFBD<=< ;H?I<>Q=LE?*ACBD<E? ; J=O>J>M=Q>ACBD<><
; N=K ; N>N(L>J(O ; L=J>L=L>L>ACBD<>< ; Q>L=L0K=N=ACBD<>< ; N=Q>Q=<=O>AFBD<=< ;H?I<>Q>P(O0ACBD<E? ; J=O>L><=J>ACBD<><
; N(Q ; N=L=L0P=K ; L=J>Q(O>O0ACBD<>< ; Q>L>P=<>N=ACBD<>< ; N=Q><=L>Q=AFBD<=< ;H?I<0K=N=<>ACBD<E? ; J=O>Q>LG?*ACBD<><
; N=N ; N=J>N>K(M ; L=J>M=J>J>ACBD<>< ; Q0N=K>K(Q>ACBD<>< ; N>K>K(Q0N(AFBD<=< ;H?I<0K�?*J>ACBD<E? ; J=O0K>K�?*ACBD<><
; N(L ; L><=Q0N=N ; L=JE?*K>P=ACBD<>< ; Q>Q=J><>K=ACBD<>< ; N>K=<(O0Q=AFBD<=< ;H?I<=O0NG?*ACBD<E? ; J=O=O�P(<>ACBD<><
; N(J ; LE?*K=J>N ; L=L>J=<>M>ACBD<>< ; Q>Q>P>K�O0ACBD<>< ; N(O�K=P=M=AFBD<=< ;H?I<=O0P>K=ACBD<E? ; J=O0P=L=L>ACBD<><
; L=< ; L0P=KG?RO ; L=L>Q>K>P=ACBD<>< ; Q0K(Q><>P=ACBD<>< ; N=M>J=J>J=AFBD<=< ;H?I<>M=L0P=ACBD<E? ; J=OE?�K=K=ACBD<><
; LG? ; L>M(O�P(Q ; L=L=O><><>ACBD<>< ; Q=O>J0K�?*ACBD<>< ; N=M=O0N(O>AFBD<=< ;H?I<>M(O�P=ACBD<E? ; J=O><0P�?*ACBD<><
; L>P ; L=O>M>M>K ; L=LE?RO0Q>ACBD<>< ; Q=O>M><=<>ACBD<>< ; N>P=J(O�N(AFBD<=< ;H?I<>M=<0K=ACBD<E? ; J>M=L>L=Q>ACBD<><
; L=M ; L0K=P=M=J ; L>N=L=J><>ACBD<>< ; Q>M=Q0K(<>ACBD<>< ; N>P(OE?*J=AFBD<=< ;H?I<0P=N=<>ACBD<E? ; J>M>N>K(<>ACBD<><
; L(O ; L>QG?IO>< ; L>N=Q=M>M>ACBD<>< ; Q>M=<><=<>ACBD<>< ; NG?*L=JE?IAFBD<=< ;H?I<0P(M0N=ACBD<E? ; J>M=QE?IM>ACBD<><
; L>K ; L0N(<>M>N ; L>N=M>N(O0ACBD<>< ; Q0P(M0K�?*ACBD<>< ; NG?*M=QE?IAFBD<=< ;H?I<0P(<0N=ACBD<E? ; J>M(O�N�O0ACBD<><
; L=Q ; L0N(J0P(J ; L>NG?=?IO0ACBD<>< ; QE?*N=<=M>ACBD<>< ; N=<>L=ME?IAFBD<=< ;H?I<E?*N=J>ACBD<E? ; J>M=M>M>K=ACBD<><
; L>N ; L>L=LE?IL ; L=Q>L>K>P=ACBD<>< ; QE?I<0K=N=ACBD<>< ; N=<>M=<><=AFBD<=< ;H?I<E?*K=M>ACBD<E? ; J>MG?*J>K=ACBD<><
; L=L ; L>J>N=<=M ; L=Q0K(L>J>ACBD<>< ; Q><(OS?*P=ACBD<>< ; Q>J0N(Q>L=AFBD<=< ;H?I<E?*P=J>ACBD<E? ; J>M=<0K(M>ACBD<><
; L=J ; J><>K=L=M ; L=Q>M>P(O0ACBD<>< ; K=J>N=Q=L>ACBD<>< ; Q>J0P(M>Q=AFBD<=< ;H?I<E?I<>L>ACBD<E? ; J0P(JE?=?*ACBD<><
; J=< ; JE?RO0Q=< ; L=Q><>K=J>ACBD<>< ; K=JG?�P(Q>ACBD<>< ; Q>L0N(<=O>AFBD<=< ;H?I<><=L>J>ACBD<E? ; J0P=N=Q=L>ACBD<><
; JG? ; J0P(M>M>P ; L>K>N(JE?*ACBD<>< ; K=L(O0L=Q>ACBD<>< ; Q>LE?*N>P(AFBD<=< ;H?I<><>NG?*ACBD<E? ; J0P(Q0P�O0ACBD<><
; J>P ; J>M>P=<G? ; L>K>K=P=M>ACBD<>< ; K>N(L=O>L>ACBD<>< ; Q0N=Q(O0<=AFBD<=< ;H?I<><>K=Q>ACBD<E? ; J0P�O�N(J>ACBD<><
; J=M ; J=O><>Q>K ; L>K>P=K=M>ACBD<>< ; K>N=PG?=?*ACBD<>< ; Q0NG?I<>L=AFBD<=< ;H?I<><(O0M>ACBD<E? ; J0P(M>M=M>ACBD<><
; J(O ; J=O>J0P=K ; L(O0J=L0P=ACBD<>< ; K=Q>K>N(L>ACBD<>< ; Q>Q0K=N=Q=AFBD<=< ;H?I<><=ME?*ACBD<E? ; J0P�?*L=Q>ACBD<><
; J>K ; J0K=N=LG? ; L(O�N�?*<>ACBD<>< ; K>K(J=O>Q>ACBD<>< ; Q>Q><(O>O>AFBD<=< ;H?I<><>PG?*ACBD<E? ; J0P(<>M=L>ACBD<><
; J=Q ; J>Q=Q>M=M ; L(O>O>M0N=ACBD<>< ; K>K(ME?*N=ACBD<>< ; Q0K>K�?*M=AFBD<=< ;H?I<><G?IO0ACBD<E? ; JE?IL>L=J>ACBD<><
; J>N ; J0N�O0LG? ; L(OS?IQ0P=ACBD<>< ; K(O>Q>JG?*ACBD<>< ; Q=O0J=L0P(AFBD<=< ;H?I<><=<>L>ACBD<E? ; JE?*N(O><>ACBD<><
; J=L ; J>L=M0P=K ; L=M>L=L0N=ACBD<>< ; K(O><>Q>N=ACBD<>< ; Q=O>O0K>P(AFBD<=< ;H?I<><=<>M>ACBD<E? ; JE?*K=J=<>ACBD<><
; J=J ; J>JG?*Q>K ; L=M>QG?>?*ACBD<>< ; K=M(O>O>Q>ACBD<>< ; Q>M>J>P=M=AFBD<=< ;H?I<><=<E?*ACBD<E? ; JE?RO0M=J>ACBD<><
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?=; <>< ?=; <=<><=<>< ; L>M=M>M>M=AFBD<=< ; K=P=L>P=L>ACBD<>< ; Q>M=M>J(O0ACBD<>< ;@?*<=<><><=AFBD<G? ; JG?�P(L0N=ACBD<><
?=; <E? ?=; <=<>L=ME? ; L>M=<0K>K(AFBD<=< ; K=P>P�?*M>ACBD<>< ; Q0P(L>Q=Q>ACBD<>< ;@?*<=<><E?IAFBD<G? ; JG?>?IM0K=ACBD<><
?=; <0P ?=; <G?*Q>K=L ; L0P=N>N=Q=AFBD<=< ; K�?*Q=<0P=ACBD<>< ; Q0P(M>M=J>ACBD<>< ;@?*<=<><>M=AFBD<G? ; J=<>J=LE?*ACBD<><
?=; <>M ?=; <>P(O>LE? ; L0P�O0J>Q=AFBD<=< ; K(<>J=J=O0ACBD<>< ; QE?ILE?IM>ACBD<>< ;@?*<=<><0N(AFBD<G? ; J=<>L>P>N=ACBD<><
?=; <=O ?=; <=M>M=<>< ; L0P=PG?�K(AFBD<=< ; K(<>M=L>J>ACBD<>< ; QE?*P=L=J>ACBD<>< ;@?*<=<E?*M=AFBD<G? ; J=<>Q>N=M>ACBD<><
?=; <0K ?=; <(OS?=?IO ; LE?IJ>M=O>AFBD<=< ; O>J0N(L0N=ACBD<>< ; Q><>N=Q>K=ACBD<>< ;@?*<=<0P=<=AFBD<G? ; J=<0K�?�N=ACBD<><
?=; <>Q ?=; <(O0J>P>K ; LE?IQ0KG?IAFBD<=< ; O>JE?IL>J>ACBD<>< ; Q><>P(O>M>ACBD<>< ;@?*<=<0P=J=AFBD<G? ; J=<>M=QE?*ACBD<><
?=; <0N ?=; <>K>N(ME? ; LE?IM>Q>L=AFBD<=< ; O>L0K(J0K=ACBD<>< ; K=J>N>P(M>ACBD<>< ;@?*<=<>M>J=AFBD<G? ; J=<0P(<=O0ACBD<><
?=; <>L ?=; <=Q0K(M>M ; LE?I<>L0K(AFBD<=< ; O>L><=<0K=ACBD<>< ; K=J>P=<=M>ACBD<>< ;@?*<=<0KG?IAFBD<G? ; J=<><(O�N=ACBD<><
?=; <>J ?=; <>N=M=ME? ; L><=L><><=AFBD<=< ; O0N(OE?*L>ACBD<>< ; K=L=Q>L=Q>ACBD<>< ;@?*<=<>Q=O>AFBD<G? ; L=J>L=L>J>ACBD<><
?=;@?*< ?=; <=LE?*P(O ; L><>KG?�K(AFBD<=< ; O>Q>L=M0K=ACBD<>< ; K=LG?�N(<>ACBD<>< ;@?*<=<0N=J=AFBD<G? ; L=J0N(M><>ACBD<><
?=;@?>? ?=; <=L>JG?*M ; L><>P=M><=AFBD<=< ; O>Q0P=K>N=ACBD<>< ; K>N(Q0K=K=ACBD<>< ;@?*<=<>J0K(AFBD<G? ; L=J0K=NG?*ACBD<><
?=;@?�P ?=; <=J>Q=J>L ; N=J=J=O>O>AFBD<=< ; O0K=Q=L0P=ACBD<>< ; K>N�?IO>M>ACBD<>< ;@?*<G?>?*M=AFBD<G? ; L=J=OE?>?*ACBD<><
?=;@?*M ?=;H?I<=O0N=J ; N=J=Q0K>N(AFBD<=< ; O0KG?=?>?*ACBD<>< ; K=Q=Q>M>P=ACBD<>< ;@?*<G?*M0P(AFBD<G? ; L=J0P=KG?*ACBD<><
?=;@?IO ?=;H?=?�P=K=Q ; N=J=M0N=<=AFBD<=< ; O=O�K�O�K=ACBD<>< ; K=QG?�P(M>ACBD<>< ;@?*<G?�K=M=AFBD<G? ; L=J><=J><>ACBD<><
?=;@?�K ?=;H?*P=<>P=J ; N=J=<>L>M=AFBD<=< ; O>M>J=L>M>ACBD<>< ; K>K(QE?IQ>ACBD<>< ;@?*<G?�N>K(AFBD<G? ; L=L>J>P=L>ACBD<><
?=;@?*Q ?=;H?*P>N(J0N ; N=L>N=J0K(AFBD<=< ; O>M=O0P>K=ACBD<>< ; K>K�?>?*P=ACBD<>< ;@?*<G?*J>L=AFBD<G? ; L=L0N(Q>Q>ACBD<><
?=;@?�N ?=;H?IM0K(QE? ; N=L>K=<0N(AFBD<=< ; O0P=L>N>P=ACBD<>< ; K(O>Q><=J>ACBD<>< ;@?*<>P>P>P(AFBD<G? ; L=L>Q=<=O0ACBD<><
?=;@?*L ?=;H?RO0M>PG? ; N=L>PG?*L=AFBD<=< ; O0P=M>P=M>ACBD<>< ; K(OE?*<=L>ACBD<>< ;@?*<>P(O0L=AFBD<G? ; L=L=O=OS?*ACBD<><
?=;@?*J ?=;H?*K=<>N>N ; N>N(J0P=J=AFBD<=< ; OE?�N=N=L>ACBD<>< ; K=M=QE?I<>ACBD<>< ;@?*<>P>N=Q=AFBD<G? ; L=L0P=N>N=ACBD<><
?=; P=< ?=;H?*K=L>P=L ; N>N(Q=O0<=AFBD<=< ; OE?�P(M>L>ACBD<>< ; K=MG?>?RO0ACBD<>< ;@?*<=M><=O>AFBD<G? ; L=LE?=?*M>ACBD<><
?=; PG? ?=;H?IQ0K=N>K ; N>N(M0K=<=AFBD<=< ; O><0N(<0P=ACBD<>< ; K>P(Q0P�?*ACBD<>< ;@?*<=M>M=O>AFBD<G? ; L>N=J(O0J>ACBD<><
?=; P>P ?=;H?*N=MG?*L ; N>N(<>QE?IAFBD<=< ; O><E?*NG?*ACBD<>< ; K>P�?�P(J>ACBD<>< ;@?*<=M>Q>Q=AFBD<G? ; L>N>N(L=O0ACBD<><
?=; P=M ?=;H?IL><>K>N ; N=Q>N>NG?IAFBD<=< ; M=J>Q(O�K=ACBD<>< ; KG?IQ=O><>ACBD<>< ;@?*<=M>J>L=AFBD<G? ; L>N=QG?*J>ACBD<><
?=; P(O ?=;H?IL0N(J0P ; N=Q(O0LE?IAFBD<=< ; M=JE?*P=M>ACBD<>< ; KG?=?�K�O0ACBD<>< ;@?*<(O0M0P(AFBD<G? ; L>N(O0K=M>ACBD<><
?=; P>K ?=;H?IJ0K=P=M ; N=QG?*JE?IAFBD<=< ; M=L>Q=<>Q>ACBD<>< ; K=<=Q0N(<>ACBD<>< ;@?*<(O0Q>L=AFBD<G? ; L>N>P(L0N=ACBD<><
?=; P=Q ?=; P(<0P�O0J ; N>K(J><><=AFBD<=< ; M=L><=J>M>ACBD<>< ; K=<G?*L=J>ACBD<>< ;@?*<>K=<=O>AFBD<G? ; L>NG?*PG?*ACBD<><
?=; P>N ?=; P(<>J>N>P ; N>K(QE?*<=AFBD<=< ; M>N>K(L>Q>ACBD<>< ; O0J>NG?I<>ACBD<>< ;@?*<>K(O�P(AFBD<G? ; L=Q>J>K(O0ACBD<><
?=; P=L ?=; P�?*Q=J>< ; N>K(ME?*J=AFBD<=< ; M>N=<=L>M>ACBD<>< ; O0J>P=M(O0ACBD<>< ;@?*<>K=LE?IAFBD<G? ; L=Q0N(L0N=ACBD<><
?=; P=J ?=; P=P(O><=O ; N>K(<0P=J=AFBD<=< ; M=Q0K(L0K=ACBD<>< ; O0L>N=QG?*ACBD<>< ;@?*<=Q0PG?IAFBD<G? ; L=Q>QG?*J>ACBD<><
?=; M>< ?=; P(ME?=?IO ; N(O0N=M>L=AFBD<=< ; M=Q><=JE?*ACBD<>< ; O0L>P=J=<>ACBD<>< ;@?*<=Q>Q>M=AFBD<G? ; L=Q=O0KG?*ACBD<><
?=; ME? ?=; P(M>LG?*J ; N(O=O>O0L=AFBD<=< ; M>K=Q=<>M>ACBD<>< ; O�N(L0P(M>ACBD<>< ;@?*<>N=<>Q=AFBD<G? ; L=Q0P(L>M>ACBD<><
?=; M0P ?=; P�O�K=PG? ; N(OE?�K=L=AFBD<=< ; M>KG?=?*J>ACBD<>< ; O�N(M0K(L>ACBD<>< ;@?*<>N>K=<=AFBD<G? ; L=QE?=?�K=ACBD<><
?=; M>M ?=; P=K>P�?*L ; N=M=L>Q0N(AFBD<=< ; M(O0Q(O0<>ACBD<>< ; O0Q=L>J>K=ACBD<>< ;@?*<>N=J>Q=AFBD<G? ; L>K=J(O0Q>ACBD<><
?=; M=O ?=; P=K=JG?�P ; N=M>K>N>N(AFBD<=< ; M(OS?IQ>Q>ACBD<>< ; O0Q(O0M=Q>ACBD<>< ;@?*<=L=O�P(AFBD<G? ; L>K>N=N>N=ACBD<><
?=; M0K ?=; P(Q>Q=<E? ; N=M>P=L0N(AFBD<=< ; M=M>Q=J0N=ACBD<>< ; O�K(J>L=<>ACBD<>< ;@?*<=L>J><=AFBD<G? ; L>K=Q=<>L>ACBD<><
?=; M>Q ?=; P=N>P(L>Q ; N>P(J>J0N(AFBD<=< ; M=M0P(M>M>ACBD<>< ; O�K=K>P(Q>ACBD<>< ;@?*<=J=O0<=AFBD<G? ; L>K(O>M>L>ACBD<><
?=; M0N ?=; P=N=J=Q0N ; N>P=N=<0N(AFBD<=< ; M>P>N=N=M>ACBD<>< ; O�K(<0N(Q>ACBD<>< ;@?*<=J>J><=AFBD<G? ; L>K>P(Q>J>ACBD<><
?=; M>L ?=; P(L>Q(O�K ; N>P�OS?*L=AFBD<=< ; M>P=MG?*J>ACBD<>< ; O>O>Q0P(L>ACBD<>< ;@?>?I<=O�P(AFBD<G? ; L>K=<=J>J>ACBD<><
?=; M>J ?=; P(J>MG?*L ; N>P�?�P=L=AFBD<=< ; MG?*L=Q>J>ACBD<>< ; O>OE?*L(O0ACBD<>< ;@?>?I<>J0K(AFBD<G? ; L(O0J>P=L>ACBD<><
?=; O0< ?=; P(J>J=L0N ; NG?IL>M>J=AFBD<=< ; MG?IO0P(O0ACBD<>< ; O0M>N(O0P=ACBD<>< ;@?>?=?IO0J=AFBD<G? ; L(O�N=K=L>ACBD<><
?=; OS? ?=; M=<>Q>K>P ; NG?*K>K=<=AFBD<=< ; M=<>J=L=O0ACBD<>< ; O0M=M><(O0ACBD<>< ;@?>?*P=<0K(AFBD<G? ; L(O�K(L0N=ACBD<><
?=; O�P ?=; MG?*MG?*M ; NG?*P=Q0P(AFBD<=< ; M=<0K�O0J>ACBD<>< ; O�P(L>Q=J>ACBD<>< ;@?>?*P=Q0P(AFBD<G? ; L(O>OE?�N=ACBD<><
?=; O0M ?=; MG?*J>N=< ; N=<=J0N=M=AFBD<=< ; M=<E?=?*J>ACBD<>< ; O�P�O0M=Q>ACBD<>< ;@?>?IM0P=<=AFBD<G? ; L(O�P�O0Q>ACBD<><
?=; O>O ?=; M>P=Q>P=M ; N=<=Q>L0K(AFBD<=< ; P(J>Q=J>M>ACBD<>< ; O�P(<><>N=ACBD<>< ;@?>?IM0N=J=AFBD<G? ; L(O0<>N>K=ACBD<><
?=; O�K ?=; M=M0P=N>P ; N=<=M>J>L=AFBD<=< ; P(J0P=N>P=ACBD<>< ; OS?*K=LG?*ACBD<>< ;@?>?RO>O0<=AFBD<G? ; L=M>J=<>M>ACBD<><
?=; O0Q ?=; M=M>JG?�N ; N=<G?>?>?IAFBD<=< ; P(L>L>K=Q>ACBD<>< ; OS?=?�K(L>ACBD<>< ;@?>?*K=<E?IAFBD<G? ; L=M0N(M0P=ACBD<><
?=; O�N ?=; M(O�K=K=L ; Q>J=L0P(O>AFBD<=< ; P(L=O=O�K=ACBD<>< ; O0<>N=M=J>ACBD<>< ;@?>?*K=Q0K(AFBD<G? ; L=M0K(QE?*ACBD<><
?=; O0L ?=; M>KG?IJ0K ; Q>J>K=M0N(AFBD<=< ; P(L><=M>J>ACBD<>< ; O0<=M0P=P=ACBD<>< ;@?>?IQ0P=J=AFBD<G? ; L=M>M=L>J>ACBD<><
?=; O0J ?=; M>K=L>P=L ; Q>J>P>KG?IAFBD<=< ; P=N=Q=M0N=ACBD<>< ; M>J=J><=J>ACBD<>< ;@?>?IQ>J0K(AFBD<G? ; L=M0P�?�N=ACBD<><
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?>; K=< ?=; M>Q=O0K=L ; Q>L=J>Q=Q>ACBD<>< ; P>N>P�O0<=AFBD<=< ; M=J=O>J>L>ACBD<>< ;@?>?*N=Q>P=ACBD<E? ; L>M><(O0Q=AFBD<=<
?>; KG? ?=; M0N=<=L>M ; Q>L=Q>L=<>ACBD<>< ; P=Q>L(O0L=AFBD<=< ; M=J><=JE?*ACBD<>< ;@?>?IL>M=<>ACBD<E? ; L0P=L>N(O>AFBD<=<
?>; K>P ?=; M0N>N(<0K ; Q>L=M>J=Q>ACBD<>< ; P=Q=O>QE?IAFBD<=< ; M=L>Q=L>L>ACBD<>< ;@?>?IL>J=J>ACBD<E? ; L0P>N(<0P(AFBD<=<
?>; K=M ?=; M>L>M>P>P ; Q>LG?>?*P=ACBD<>< ; P=Q><>N=L=AFBD<=< ; M=L0P(L0N=ACBD<>< ;@?>?IJ0N(<>ACBD<E? ; L0P>K(M><=AFBD<=<
?>; K(O ?=; M>L>J=M>Q ; Q0N(L0P(L>ACBD<>< ; P>K>N(<><=AFBD<=< ; M>N=L=J><>ACBD<>< ;@?�P(<=O0P=ACBD<E? ; L0P=M>K=L=AFBD<=<
?>; K>K ?=; M>J0K�O0Q ; Q0N=K(O0K=ACBD<>< ; P>K=M>P=Q=AFBD<=< ; M>N(O>J>Q>ACBD<>< ;@?�P�?>?IQ>ACBD<E? ; L0PG?IL>Q=AFBD<=<
?>; K=Q ?=; O0<E?*K>P ; Q0N=P=Q>P=ACBD<>< ; P(O0J>K>N(AFBD<=< ; M>NG?I<0K=ACBD<>< ;@?�P�?*J=<>ACBD<E? ; L0P=<G?IO>AFBD<=<
?>; K>N ?=; O0<0N=K>K ; Q>Q=J>L=<>ACBD<>< ; P(O�K(J>M=AFBD<=< ; M=Q0N�?�N=ACBD<>< ;@?�P=P=Q=Q>ACBD<E? ; LE?*L(OS?IAFBD<=<
?>; K=L ?=; OS?*M>K=M ; Q>Q=Q>J=J>ACBD<>< ; P(O�P(M>M=AFBD<=< ; M=Q>M=M0P=ACBD<>< ;@?�P(M=O=O0ACBD<E? ; LE?*Q=Q>J=AFBD<=<
?>; K=J ?=; OS?*J(O0L ; Q>Q(OS?IL>ACBD<>< ; P=M>L>N=L=AFBD<=< ; M>K=J>KG?*ACBD<>< ;@?�P�O�P=P=ACBD<E? ; LE?IO>J0N(AFBD<=<
?>; Q>< ?=; O�P>K(M>J ; Q>QG?*M=L>ACBD<>< ; P=M0K=P>N(AFBD<=< ; M>K>K=N=M>ACBD<>< ;@?�P=K=<>P=ACBD<E? ; LE?*M>P>K(AFBD<=<
?>; QE? ?=; O0ME?*P>N ; Q0K(L0K(L>ACBD<>< ; P=ME?ILE?IAFBD<=< ; M>KG?IJ>L>ACBD<>< ;@?�P=K=L(O0ACBD<E? ; LE?>?*K=M=AFBD<=<
?>; Q0P ?=; O0M0N�?*< ; Q0K=K>N(J>ACBD<>< ; P>P=L=M>J=AFBD<=< ; M(O0L>P>N=ACBD<>< ;@?�P(Q>Q=Q>ACBD<E? ; L><>J=LE?IAFBD<=<
?>; Q>M ?=; O>O�P(J>< ; Q0K(M><G?*ACBD<>< ; P>P>K(<E?IAFBD<=< ; M(O>O0K=L>ACBD<>< ;@?�P=N>K(<>ACBD<E? ; L><>L=<>J=AFBD<=<
?>; Q=O ?=; O>O0L=Q>Q ; Q0K(<0P(M>ACBD<>< ; P>PG?IQ>L=AFBD<=< ; M(O0<=J>M>ACBD<>< ;@?�P(L>M=Q>ACBD<E? ; L><>Q=M0N(AFBD<=<
?>; Q0K ?=; O�K(O>M>J ; Q=O0N(O>Q>ACBD<>< ; PG?*L(O0<=AFBD<=< ; M=M0N(ME?*ACBD<>< ;@?�P(J0P=P=ACBD<E? ; L><=O>Q0K(AFBD<=<
?>; Q>Q ?=; O0Q><=<>L ; Q=O=O�N(<>ACBD<>< ; PG?�K�?�K(AFBD<=< ; M=M>M>N>P=ACBD<>< ;@?*M=<E?I<>ACBD<E? ; L><0P(J>M=AFBD<=<
?>; Q0N ?=; O0Q0K=N=M ; Q=OE?*J(O0ACBD<>< ; PG?>?IJ0K(AFBD<=< ; M=M><G?�N=ACBD<>< ;@?*MG?*<=<>ACBD<E? ; L><E?*PG?IAFBD<=<
?>; Q>L ?=; O�NG?IM0K ; Q>M=JE?IJ>ACBD<>< ; P=<>L>N=J=AFBD<=< ; M>P=Q=Q=O0ACBD<>< ;@?*MG?*J=<>ACBD<E? ; N=J>J(O0J=AFBD<=<
?>; Q>J ?=; O�N=Q=J>M ; Q>M=Q=O0K=ACBD<>< ; P=<0K(Q0N(AFBD<=< ; M>P=MG?�K=ACBD<>< ;@?*M>P=L=M>ACBD<E? ; N=J0N=N=L=AFBD<=<
?>; N=< ?=; O0L0P�O�N ; Q>M=M0N�?*ACBD<>< ; P=<0P=K=J=AFBD<=< ; MG?*J=Q>J>ACBD<>< ;@?*M=M0N(Q>ACBD<E? ; N=J>Q=<>Q=AFBD<=<
?>; NG? ?=; O0L0N(J>L ; Q>M=<>J=J>ACBD<>< ;@?*J>J>K=Q=AFBD<=< ; MG?*Q>P=Q>ACBD<>< ;@?*M(O�N�?*ACBD<E? ; N=J=O>M0K(AFBD<=<
?>; N>P ?=; O0J>M(O�K ; Q0P(L0P=N=ACBD<>< ;@?*J>Q>K=Q=AFBD<=< ; MG?�P(L0N=ACBD<>< ;@?*M>K=Q>N=ACBD<E? ; N=J0P(Q>M=AFBD<=<
?>; N=M ?=; O0J>L=L>J ; Q0P=K>K(Q>ACBD<>< ;@?*J>M=QE?IAFBD<=< ; M=<>J>K=<>ACBD<>< ;@?*M=Q>Q>K=ACBD<E? ; N=J><=J0P(AFBD<=<
?>; N(O ?=; K=<=O0P=J ; Q0P=P=L>K=ACBD<>< ;@?*J><>N=<=AFBD<=< ; M=<>QG?�N=ACBD<>< ;@?*M>N=Q(O0ACBD<E? ; N=L>J>PG?IAFBD<=<
?>; N>K ?=; K=<>J=Q>Q ; Q0P(<E?IQ>ACBD<>< ;@?*L0N(L0P(AFBD<=< ; M=<0P(L0N=ACBD<>< ;@?*M=L>Q>K=ACBD<E? ; N=L0N=K=<=AFBD<=<
?>; N=Q ?=; KG?IO>J>J ; QE?*N(O0N=ACBD<>< ;@?*L=O>J>J=AFBD<=< ; P(J>J=Q><>ACBD<>< ;@?*M=J>Q>N=ACBD<E? ; N=L0K=N=J=AFBD<=<
?>; N>N ?=; K>P=<>P=J ; QE?RO�N(J>ACBD<>< ;@?*L0P=P=<=AFBD<=< ; P(J>Q=M0K=ACBD<>< ;@?IO><0N(<>ACBD<E? ; N=L=O><>L=AFBD<=<
?>; N=L ?=; K>P>K=K>K ; QE?*PG?*P=ACBD<>< ;@?�N=J(O>O>AFBD<=< ; P(J>MG?�K=ACBD<>< ;@?IOE?�N=K=ACBD<E? ; N=L0P(M>L=AFBD<=<
?>; N=J ?=; K=M><>N=L ; Q><=J=O0K=ACBD<>< ;@?�N=Q>N>P(AFBD<=< ; P(L>J=J0N=ACBD<>< ;@?IO0P=L>P=ACBD<E? ; N=L><=Q0N(AFBD<=<
?>; L>< ?=; K=M0K(J>L ; Q><=Q>L=<>ACBD<>< ;@?�N(O><=O>AFBD<=< ; P(L>Q=L0P=ACBD<>< ;@?IO>M>J=<>ACBD<E? ; N>N=L=J0N(AFBD<=<
?>; LE? ?=; K(OS?=?IO ; Q><(OS?*K=ACBD<>< ;@?�NG?RO0<=AFBD<=< ; P(L>M>N=<>ACBD<>< ;@?IO=O0J=J>ACBD<E? ; N>N>N=P>N(AFBD<=<
?>; L0P ?=; K(O0Q>P=Q ; Q><G?�K�?*ACBD<>< ;@?*Q>L>N=J=AFBD<=< ; P(L><=QE?*ACBD<>< ;@?IO>QE?I<>ACBD<E? ; N>N>K=K>N(AFBD<=<
?>; L>M ?=; K>KG?IM>Q ; K=J=L>L=L>ACBD<>< ;@?*Q>Q>P>P(AFBD<=< ; P=N>N=K=Q>ACBD<>< ;@?IO0N>P(M>ACBD<E? ; N>N=M=L0N(AFBD<=<
?>; L=O ?=; K>K=Q(O�P ; K=J=Q0P(Q>ACBD<>< ;@?*Q>M=Q>J=AFBD<=< ; P=N(O0K=M>ACBD<>< ;@?IO>L>M=Q>ACBD<E? ; N>N>P�?*L=AFBD<=<
?>; L0K ?=; K=QE?RO>O ; K=J=M>Q>K=ACBD<>< ;@?*QE?*P=<=AFBD<=< ; P=NG?*K=M>ACBD<>< ;@?IO>J0K=P=ACBD<E? ; N>N=<(O0J=AFBD<=<
?>; L>Q ?=; K=Q>Q(O>O ; K=JG?*<(O0ACBD<>< ;@?�K=L>N=M=AFBD<=< ; P(Q>L>K>N=ACBD<>< ;@?�K(<>Q=J>ACBD<E? ; N=Q>L>N=J=AFBD<=<
?>; L0N ?=; K>NG?RO0< ; K=L=L=O0K=ACBD<>< ;@?�K=Q=ME?IAFBD<=< ; P(Q0K(Q>M>ACBD<>< ;@?�K�?*L>N=ACBD<E? ; N=Q0N�?>?IAFBD<=<
?>; L>L ?=; K>N=Q=M>M ; K=L>K=L=Q>ACBD<>< ;@?�K=M=J0P(AFBD<=< ; P(Q0P=N>P=ACBD<>< ;@?�K(M><=L>ACBD<E? ; N=Q0K�O�P(AFBD<=<
?>; L>J ?=; K=LE?*P>P ; K=L=M0P(J>ACBD<>< ;@?�KG?*K=Q=AFBD<=< ; P=K=J=L=O0ACBD<>< ;@?�K�O�P(J>ACBD<E? ; N=Q>M>N=M=AFBD<=<
?>; J>< ?=; K=L>Q=<>J ; K=L=<0N=P=ACBD<>< ;@?IO0J>P(O>AFBD<=< ; P=K=Q=J>J>ACBD<>< ;@?�K=K>K(M>ACBD<E? ; N=Q0P(<0K(AFBD<=<
?>; JE? ?=; K=J><=J0P ; K>N(LE?IQ>ACBD<>< ;@?IO0Q=J0K(AFBD<=< ; P=K(OE?�N=ACBD<>< ;@?�K(Q0N=N=ACBD<E? ; N=Q><=M0N(AFBD<=<
?>; J0P ?=; K=J0K=N>P ; K>N=K=QG?*ACBD<>< ;@?IO>O0N=<=AFBD<=< ; P=KG?IM>L>ACBD<>< ;@?�K(L><(O0ACBD<E? ; N>K=L=Q>J=AFBD<=<
?>; J>M ?=; Q><><(O0J ; K>N(M><>N=ACBD<>< ;@?IO�P�O�N(AFBD<=< ; P�O0L=QE?*ACBD<>< ;@?�K(J>M>P=ACBD<E? ; N>K>N(<0P(AFBD<=<
?>; J=O ?=; Q><0K=P>P ; K>N(<0K�O0ACBD<>< ;@?IO0<>P=L=AFBD<=< ; P�O�K(L>L>ACBD<>< ;@?*Q=<>Q>P=ACBD<E? ; N>K>K(M=O>AFBD<=<
?>; J0K ?=; Q><>J=J>M ; K=Q=L><>P=ACBD<>< ;@?*M>LG?*M=AFBD<=< ; P�O0MG?�N=ACBD<>< ;@?*QG?*J=M>ACBD<E? ; N>K=M=Q0N(AFBD<=<
?>; J>Q ?=; QE?IO>Q>< ; K=Q>K>K�?*ACBD<>< ;@?*M>Q=<><=AFBD<=< ; P�O0<(O0J>ACBD<>< ;@?*Q=M0P(Q>ACBD<E? ; N>K>P(<><=AFBD<=<
?>; J0N ?=; QE?*J>P>K ; K=Q=M><G?*ACBD<>< ;@?*M>M=J><=AFBD<=< ; P(M0N(L=O0ACBD<>< ;@?*Q(O0QG?*ACBD<E? ; N>K=<=M=O>AFBD<=<
?>; J>L ?=; Q0P=M=L>Q ; K=Q=<0K�?*ACBD<>< ;@?*ME?IL=O>AFBD<=< ; P(M0K=PG?*ACBD<>< ;@?*Q>K=J>N=ACBD<E? ; N(O0L=Q0N(AFBD<=<
?>; J>J ?=; Q0P=L(O>O ; K>K(L><=M>ACBD<>< ;@?�P=J=LE?IAFBD<=< ; P(M0P(Q0P=ACBD<>< ;@?*Q>N=M>K=ACBD<E? ; N(O�N(<E?IAFBD<=<
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P�; <>< ?=; Q=M0P(J>J ; K>K=K>K=Q=AFBD<=< ;H?*P>N(L><>ACBD<>< ; P=M=<><>K=ACBD<>< ;@?*Q=L0N>K(AFBD<G? ; N�O�K(M>Q>ACBD<><
P�; <E? ?=; Q=M0N=KG? ; K>K(M><>J=AFBD<=< ;H?*P>K(L>M>ACBD<>< ; P>P=N>K�?*ACBD<>< ;@?�N(<E?*Q=AFBD<G? ; N�O0M>N=<>ACBD<><
P�; <0P ?=; Q(O�P(<>< ; K>K(<>Q=O>AFBD<=< ;H?*P=M=L>J>ACBD<>< ; P>P�O0J=J>ACBD<>< ;@?�N�?*Q><=AFBD<G? ; N�O�P(<0K=ACBD<><
P�; <>M ?=; Q(O0Q(O�N ; K(O>LE?*J=AFBD<=< ;H?*PG?IJ0N=ACBD<>< ; P>P=P>K(<>ACBD<>< ;@?�N(M><0K(AFBD<G? ; N�O0<(O0<>ACBD<><
P�; <=O ?=; Q>K=<=J>< ; K(O0K>N=Q=AFBD<=< ;H?*P=<=<>J>ACBD<>< ; P>P(<><(O0ACBD<>< ;@?�N�O�KG?IAFBD<G? ; N(M>L>N>K=ACBD<><
P�; <0K ?=; Q>K>K(M>< ; K(O>M>M>M=AFBD<=< ;H?=?*L>P=M>ACBD<>< ; PG?*N=Q=<>ACBD<>< ;@?�N(Q><><=AFBD<G? ; N(M0N�?>?*ACBD<><
P�; <>Q ?=; Q>K=J=Q0N ; K(O><>J0P(AFBD<=< ;H?=?*Q(O0<>ACBD<>< ; PG?*KG?IJ>ACBD<>< ;@?�N=N>K=<=AFBD<G? ; N(M0K�O�N=ACBD<><
P�; <0N ?=; Q=Q=O><E? ; K=M=L0KG?IAFBD<=< ;H?=?IO>Q><>ACBD<>< ; PG?*P=LG?*ACBD<>< ;@?�N(J><0P(AFBD<G? ; N(M>M=L>M>ACBD<><
P�; <>L ?=; Q=Q>L=M>M ; K=M=QE?>?IAFBD<=< ;H?=?�P(L0P=ACBD<>< ; PG?I<=O0K=ACBD<>< ;@?*L=<0K=Q=AFBD<G? ; N(M0P=P=<>ACBD<><
P�; <>J ?=; Q>N>P(Q0P ; K=M=M0N=M=AFBD<=< ;H?=?>?I<0N=ACBD<>< ; P=<=LE?=?*ACBD<>< ;@?*L>PG?�P(AFBD<G? ; N(M><>K>N=ACBD<><
P�;@?*< ?=; Q>N=Q=L0N ; K=MG?*M0K(AFBD<=< ;H?I<>J=M0K=ACBD<>< ; P=<>K=L=<>ACBD<>< ;@?*L=M>Q>J=AFBD<G? ; N=P=L=J=O0ACBD<><
P�;@?>? ?=; Q=LE?=?*< ; K>P(L>J>L=AFBD<=< ;H?I<0N(Q>Q>ACBD<>< ; P=<=M0K=P=ACBD<>< ;@?*L>K>P=J=AFBD<G? ; N=P>N(ME?*ACBD<><
P�;@?�P ?=; Q=L0K(M>< ; K>P(Q>Q>M=AFBD<=< ;H?I<0K(J>J>ACBD<>< ; P=<G?�P(Q>ACBD<>< ;@?*L=Q>J><=AFBD<G? ; N=P>K(Q>J>ACBD<><
P�;@?*M ?=; Q=L>J(O�N ; K>P�O�P=L=AFBD<=< ;H?I<=O>M=O0ACBD<>< ;@?*J=J><=M>ACBD<>< ;@?*L=L0K=M=AFBD<G? ; N=P(O><0N=ACBD<><
P�;@?IO ?=; Q=J>M=Q0P ; K>P�?*J=O>AFBD<=< ;H?I<0P=N=M>ACBD<>< ;@?*J=Q>LG?*ACBD<>< ;@?*J=<E?*L=AFBD<G? ; N=P>P�O0Q>ACBD<><
P�;@?�K ?=; Q=J0N=N(O ; KG?IJ>Q0P(AFBD<=< ;H?I<E?=?*M>ACBD<>< ;@?*J(O0Q=M>ACBD<>< ;@?*JG?*L0K(AFBD<G? ; N=P=<=L=O0ACBD<><
P�;@?*Q ?=; N(<E?IL0P ; KG?*N=M><=AFBD<=< ; J>J0K(Q0P(A���<E? ;@?*J>P(O0N=ACBD<>< ;@?*J=M0K(O>AFBD<G? ; N�?*J>P=M>ACBD<><
P�;@?�N ?=; N(<0K(L>J ; KG?RO0J>J=AFBD<=< ; J>L><G?�N(A���<E? ;@?*J=<>M=M>ACBD<>< ;@?*J>K>P>K(AFBD<G? ; N�?�N(Q>M>ACBD<><
P�;@?*L ?=; N(<>J=J0P ; KG?*P=Q>J=AFBD<=< ; J>Q=O>J0K(A���<E? ;@?*L=L0P�?*ACBD<>< ;@?*J=Q>J>L=AFBD<G? ; N�?*Q=<>M>ACBD<><
P�;@?*J ?=; N�?*M=J>M ; KG?I<=OS?IAFBD<=< ; J=O0J=J0N(A���<E? ;@?*L=QE?*P=ACBD<>< ;@?*J=L0N=M=AFBD<G? ; N�?IO=O0M>ACBD<><
P�; P=< ?=; N�?�N(JE? ; K=<=LE?*M=AFBD<=< ; J>M0K=P>P(A���<E? ;@?*L(O0<>K=ACBD<>< ; P=<=<0K=<=AFBD<G? ; N�?�P(L>M>ACBD<><
P�; PG? ?=; N=PG?IL0N ; K=<>K=L>Q=AFBD<=< ; J0P=<>N=<=A���<E? ;@?*L>P=<=<>ACBD<>< ; P=<>P>P=J=AFBD<G? ; N�?>?*P(O0ACBD<><
P�; P>P ?=; N=P>K=N=J ; K=<=M>QE?IAFBD<=< ; J><>Q(O0<=A���<E? ;@?�N(J>J=L>ACBD<>< ; P=<(O0<>J=AFBD<G? ; N(<>J=Q0K=ACBD<><
P�; P=M ?=; N=P=J>N=< ; K=<G?*M>Q=AFBD<=< ; L>J0P(M0P(A���<E? ;@?�N=N=J=L>ACBD<>< ; P=<>K=J0P(AFBD<G? ; N(<>L=<0N=ACBD<><
P�; P(O ?=; N(M>M>K>N ; O0J=JE?�P(AFBD<=< ; L0N=L(O0Q=A���<E? ;@?�N(Q><=<>ACBD<>< ; P=<>N>N>N(AFBD<G? ; N(<>Q(O0J>ACBD<><
P�; P>K ?=; N(M0N�O�P ; O0J=Q>L>J=AFBD<=< ; L>Q=O>L0P(A���<E? ;@?�N�O0<(O0ACBD<>< ; P=<=J>Q=O>AFBD<G? ; N(<=O>JE?*ACBD<><
P�; P=Q ?=; N�OS?*P>K ; O0J(O0Q>L=AFBD<=< ; L0KG?IM>J=A���<E? ;@?�N=PG?=?*ACBD<>< ; PG?=?�K=M=AFBD<G? ; N(<>M=M>M>ACBD<><
P�; P>N ?=; N�O�K(<=O ; O0J>P(O�N(AFBD<=< ; L>M>LG?�N(A���<E? ;@?�N(<0P(<>ACBD<>< ; PG?IM=O�K(AFBD<G? ; N(<E?*N=Q>ACBD<><
P�; P=L ?=; N�O0L=L0P ; O0J=<0P>N(AFBD<=< ; L0P>K�?�K(A���<E? ;@?*Q=L>M=<>ACBD<>< ; PG?*K=M>L=AFBD<G? ; N(<><>P=<>ACBD<><
P�; P=J ?=; N=K>P=K=Q ; O0L=L><>J=AFBD<=< ; LE?�P(M=O>A���<E? ;@?*Q=Q=O>M>ACBD<>< ; PG?*N=M=O>AFBD<G? ; Q=J>L=Q>M>ACBD<><
P�; M>< ?=; N=K=Q>P=J ; O0L>K=JE?IAFBD<=< ; N=J>J>N=M=A���<E? ;@?*Q(O�K(L>ACBD<>< ; PG?IJ>ME?IAFBD<G? ; Q=J0N(<0N=ACBD<><
P�; ME? ?=; N=K=J=J>J ; O0L=M0N(O>AFBD<=< ; N=L0N(ME?IA���<E? ;@?*Q>P>N=K=ACBD<>< ; P>P�?*ME?IAFBD<G? ; Q=J0K=K>P=ACBD<><
P�; M0P ?=; N(Q>M=Q>Q ; O0LG?�K=L=AFBD<=< ; N>N>K(<>J=A���<E? ;@?*Q=<>J>K=ACBD<>< ; P>P(M>M>M=AFBD<G? ; Q=J>M=J>Q>ACBD<><
P�; M>M ?=; N(Q0N(ME? ; O�N(J=O>O>AFBD<=< ; N=Q>M=<>Q=A���<E? ;@?�K(JE?IQ>ACBD<>< ; P>P=K=M0N(AFBD<G? ; Q=J0P�OS?*ACBD<><
P�; M=O ?=; N=N=<=J>M ; O�N=N=M><=AFBD<=< ; N>KG?*P>P(A���<E? ;@?�K=N=M=J>ACBD<>< ; P>P=N(O>O>AFBD<G? ; Q=J><=L0N=ACBD<><
P�; M0K ?=; N=N(O0K=M ; O�N=KG?�N(AFBD<=< ; N=M>J>K>N(A���<E? ;@?�K=K=Q(O0ACBD<>< ; P>P(J0K=M=AFBD<G? ; Q=L>J=M>M>ACBD<><
P�; M>Q ?=; N=N=LG?>? ; O�N(M><>Q=AFBD<=< ; N>P=LG?*<=A���<E? ;@?�K(M>JG?*ACBD<>< ; P=MG?*Q=O>AFBD<G? ; Q=L0N=N=J>ACBD<><
P�; M0N ?=; N(LE?IQ>Q ; O�N(<>J0K(AFBD<=< ; NG?*Q=LE?IA���<E? ;@?�K=P>P�?*ACBD<>< ; P=M=M0N>N(AFBD<G? ; Q=L>Q>P=Q>ACBD<><
P�; M>L ?=; N(L0K�?*J ; O0Q=L>L0K(AFBD<=< ; N=<0K=N=<=A���<E? ;@?�K(<0K=P=ACBD<>< ; P=M>K=J>M=AFBD<G? ; Q=L=O0N=M>ACBD<><
P�; M>J ?=; N(L>L=Q>J ; O0Q=Q0N=Q=AFBD<=< ; Q>J=O0N=Q=A���<E? ;@?IO>L>L>K=ACBD<>< ; P=M=LE?>?IAFBD<G? ; Q=L>M>P=<>ACBD<><
P�; O0< ?=; N(J0P�?*L ; O0Q(O0Q>L=AFBD<=< ; Q>L=O><><=A���<E? ;@?IO0N>P(<>ACBD<>< ; P(O><>ME?IAFBD<G? ; Q=LE?IQ>L>ACBD<><
P�; OS? ?=; N(J0K(Q>M ; O0Q>P=Q0P(AFBD<=< ; Q0N=M(O0<=A���<E? ;@?IO0K>K(Q>ACBD<>< ; P(O0P>K(O>AFBD<G? ; Q=L><G?*Q>ACBD<><
P�; O�P ?=; N(J>J=<0N ; O0Q=<0K=Q=AFBD<=< ; Q>Q0P(J0N(A���<E? ;@?IO>M>J>K=ACBD<>< ; P(O=O�N=J=AFBD<G? ; Q>N=L=Q=O0ACBD<><
P�; O0M ?=; L=<0P�O0L ; O�K(L0KG?IAFBD<=< ; Q0K>P=NG?IA���<E? ;@?IO0P=M>K=ACBD<>< ; P(O0N=<>Q=AFBD<G? ; Q>N>N�?*M>ACBD<><
P�; O>O ?=; L=<0K(L0N ; O�K(Q=O�N(AFBD<=< ; Q=O�P(QE?IA���<E? ;@?IO><0N(L>ACBD<>< ; P(O>J>M>Q=AFBD<G? ; Q>N>K(Q>M>ACBD<><
P�; O�K ?=; L=<>J>P(O ; O�K�O>O>O>AFBD<=< ; Q>M0P(Q0N(A���<E? ;@?*M=J0P=P=ACBD<>< ; P>K�?*Q>L=AFBD<G? ; Q>N(OE?�P=ACBD<><
P�; O0Q ?=; LG?�P=K=L ; O�K=P(O�P(AFBD<=< ; Q0P>P(L>J=A���<E? ;@?*M>N=Q=L>ACBD<>< ; P>K�O0<>M=AFBD<G? ; Q>N>P(Q0P=ACBD<><
P�; O�N ?=; LG?�K(JE? ; O�K(<=OS?IAFBD<=< ; QE?*M>P=Q=A���<E? ;@?*M=QE?*K=ACBD<>< ; P>K(Q=O0<=AFBD<G? ; Q>NG?=?*M>ACBD<><
P�; O0L ?=; LG?*J>PG? ; O>O>L=OS?IAFBD<=< ; Q><>M>N=L=A���<E? ;@?*M(O0Q>K=ACBD<>< ; P>K(L>L><=AFBD<G? ; Q=Q>J=Q=O0ACBD<><
P�; O0J ?=; L>P>P�O0L ; O>O>Q=O�P(AFBD<=< ; K=J=O=O0Q=A���<E? ;@?*M=ME?IQ>ACBD<>< ; P=QG?�P>P(AFBD<G? ; Q=Q>LG?�K=ACBD<><



*,+�� ���������	��
�����

� ������� � � � �� ��! "%$'&�&*),+R&�.0/ 1*3�465�)870):9
γ = 1.4

M M∗ T
T0

p
p0

ρ
ρ0

A
A∗

a
a0

PG; K=< ?=; L0P>K=N(O ; O>O=O>O=O0ACBD<>< ; K=L0K=P=L=A���<E? ;@?IME?*Q=J>ACBD<>< ; P=Q=M>Q0N(AFBD<G? ; Q=Q>Q=Q0N=ACBD<><
PG; KG? ?=; L0P=L=J>L ; O>O0P(O0N=ACBD<>< ; K>N=Q>P>K(A���<E? ;@?IM><0P(M>ACBD<>< ; P=Q=QE?�K(AFBD<G? ; Q=Q0K�?*J>ACBD<><
PG; K>P ?=; L>M0P�?*J ; O>O><0K�?*ACBD<>< ; K=Q0N(M>Q=A���<E? ;@?*P=L0N(J>ACBD<>< ; P=Q=L>Q=O>AFBD<G? ; Q=Q>M>NG?*ACBD<><
PG; K=M ?=; L>M0K(M>L ; O0M=L0K(Q>ACBD<>< ; K>K=L=QE?IA���<E? ;@?*P>N=M>N=ACBD<>< ; P>N�?>?�N(AFBD<G? ; Q=Q0P=P(O0ACBD<><
PG; K(O ?=; L>M>L>K>K ; O0M=Q>Q>P=ACBD<>< ; K>K=<=<><=A���<E? ;@?*P>K=J>N=ACBD<>< ; P>N(M0N>P(AFBD<G? ; Q=Q><>N>N=ACBD<><
PG; K>K ?=; L=OS?*N=< ; O0M(O0Q=J>ACBD<>< ; K(OS?*K=M=A���<E? ;@?*P(O�K(L>ACBD<>< ; P>N(Q>M><=AFBD<G? ; Q>K=J=ME?*ACBD<><
PG; K=Q ?=; L=O>O>L>M ; O0M>P>N=N=ACBD<>< ; K=M>MG?*J=A���<E? ;@?*P=M0P�?*ACBD<>< ; P>N(L>JE?IAFBD<G? ; Q>K>N(L0K=ACBD<><
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?=; P=< ; L(O�P�?�N ;@?*M(OS?*Q=AFBD<G? ;H?=?�P(L><>ACBD<E? ;@?�K�?*M=M>ACBD<E? ; J>J>P=L><=AFBD<=< ;H?I<>Q>PG?*ACBD<E?
?=; PG? ; L=M>Q=<E? ;@?*M>K=J><=AFBD<G? ;H?=?*M(O0M>ACBD<E? ;@?�K�OS?RO0ACBD<E? ; J>JG?*L><=AFBD<=< ;H?I<>Q>K=<>ACBD<E?
?=; P>P ; L>P=J=J>J ;@?*M>N=Q=O>AFBD<G? ;H?=?IO><0K=ACBD<E? ;@?�K(Q>J=L>ACBD<E? ; J>J=<0N=M=AFBD<=< ;H?I<>Q=L><>ACBD<E?
?=; P=M ; L>P(O><>L ;@?*M=J>M>L=AFBD<G? ;H?=?IO>Q>L>ACBD<E? ;@?�K(J>L(O0ACBD<E? ; J>L=J0K=L=AFBD<=< ;H?I<0N(<>J>ACBD<E?
?=; P(O ; LG?*L=M>< ;@?IOE?>?�P(AFBD<G? ;H?=?�K(ME?*ACBD<E? ;@?*Q>P>N=P=ACBD<E? ; J>L=L>M>Q=AFBD<=< ;H?I<0N(M>L>ACBD<E?
?=; P>K ; LG?�P(Q=O ;@?IO0P=L>Q=AFBD<G? ;H?=?�K(J=O0ACBD<E? ;@?*Q>K=Q>P=ACBD<E? ; J>L>N=<>Q=AFBD<=< ;H?I<0N(Q0N=ACBD<E?
?=; P=Q ; L=<0N(<>J ;@?IO=O0Q><=AFBD<G? ;H?=?*Q>K>N=ACBD<E? ;@?*Q=L0K=K=ACBD<E? ; J>L>K=Q>L=AFBD<=< ;H?I<0N(J0N=ACBD<E?
?=; P>N ; L=<E?IQ0K ;@?IO>Q>M=O>AFBD<G? ;H?=?�N=P=<>ACBD<E? ;@?�N�?�K(<>ACBD<E? ; J>L(O�P>P(AFBD<=< ;H?I<>L>P=Q>ACBD<E?
?=; P=L ; N(J>Q=ME? ;@?IO>L><>L=AFBD<G? ;H?=?�N(L>M>ACBD<E? ;@?�N�O>O>L>ACBD<E? ; J>L>P=Q>L=AFBD<=< ;H?I<>L>K>K=ACBD<E?
?=; P=J ; N(JE?I<>L ;@?IO>J>L>M=AFBD<G? ;H?=?*L(O0Q>ACBD<E? ;@?�N=N(O>L>ACBD<E? ; J>LG?*<0N(AFBD<=< ;H?I<>L=L=O0ACBD<E?
?=; M>< ; N(L0K(J>Q ;@?�K�?�K>N(AFBD<G? ;H?=?*J=<>J>ACBD<E? ;@?*L=<0K(<>ACBD<E? ; J0N(J>M0N(AFBD<=< ;H?I<>JG?*M>ACBD<E?
?=; ME? ; N(L><=J>M ;@?�K(M>ME?IAFBD<G? ;H?=?*J>N>P=ACBD<E? ;@?*L=M0K�O0ACBD<E? ; J0N=N=Q><=AFBD<=< ;H?I<>J(O�P=ACBD<E?
?=; M0P ; N=N=Q=<>< ;@?�K=K=<0K(AFBD<G? ;H?*P=<=M0K=ACBD<E? ;@?*L=Q>QG?*ACBD<E? ; J0N=K>N>K(AFBD<=< ;H?I<>J>NG?*ACBD<E?
?=; M>M ; N=NG?=?*Q ;@?�K(Q>L><=AFBD<G? ;H?*P=<=J>J>ACBD<E? ;@?*L=J0N(<>ACBD<E? ; J0N(M>L0P(AFBD<=< ;H?I<>J=J>J>ACBD<E?
?=; M=O ; N(Q>Q(OS? ;@?�K(L0K(O>AFBD<G? ;H?*PG?IQ0P=ACBD<E? ;@?*J>P=L>P=ACBD<E? ; J0N�?*L0P(AFBD<=< ;H?=?*<>P=L>ACBD<E?
?=; M0K ; N(QE?*N>K ;@?*Q=<0P=L=AFBD<G? ;H?*P>P=P=Q>ACBD<E? ;@?*J>K=J=Q>ACBD<E? ; J>Q=J0N(O>AFBD<=< ;H?=?*<>K>N=ACBD<E?
?=; M>Q ; N=K>N�?*L ;@?*Q>P=<0P(AFBD<G? ;H?*P>P(J><>ACBD<E? ;@?*J=JE?*P=ACBD<E? ; J>Q>N>K=L=AFBD<=< ;H?=?*<=L>Q>ACBD<E?
?=; M0N ; N=K>P(Q>J ;@?*Q=M0N=Q=AFBD<G? ;H?*P=M>K(O0ACBD<E? ; P=<>P=M=<>ACBD<E? ; J>Q>K=M=O>AFBD<=< ;H?=?>?=?�K=ACBD<E?
?=; M>L ; N�O0L>P=J ;@?*Q>K(O0J=AFBD<G? ;H?*P(OE?*L>ACBD<E? ; P=<>K>K�?*ACBD<E? ; J>Q=M><=O>AFBD<=< ;H?=?>?RO>O0ACBD<E?
?=; M>J ; N�O0M=J>Q ;@?*Q>N>P=M=AFBD<G? ;H?*P(O>L0P=ACBD<E? ; P=<=L0N�O0ACBD<E? ; J>Q=<>Q0K(AFBD<=< ;H?=?>?*N>P=ACBD<E?
?=; O0< ; N(M>J>NG? ;@?*Q=L>J0N(AFBD<G? ;H?*P>K�O�N=ACBD<E? ; PG?*P=<=<>ACBD<E? ; J0K(LE?*J=AFBD<=< ;H?=?�P(<E?*ACBD<E?
?=; OS? ; N(M0K=K(O ;@?�N(<0N=<=AFBD<G? ;H?*P=QG?�P=ACBD<E? ; PG?*K>P(L>ACBD<E? ; J0K=K=Q>Q=AFBD<=< ;H?=?�P(M><>ACBD<E?
?=; O�P ; N(ME?RO>O ;@?�N=P(O0M=AFBD<G? ;H?*P=Q>N=Q>ACBD<E? ; PG?IL0K(L>ACBD<E? ; J0K(M><>Q=AFBD<=< ;H?=?�P=K=J>ACBD<E?
?=; O0M ; N=P>N�OS? ;@?�N�OS?*Q=AFBD<G? ;H?*P>N�OS?*ACBD<E? ; P>P�?*J=<>ACBD<E? ; J0K(<>M>J=AFBD<=< ;H?=?�P(L>L>ACBD<E?
?=; O>O ; N=P=M(O�K ;@?�N=K=L>J=AFBD<G? ;H?*P=L=<0N=ACBD<E? ; P>P=K>P=K=ACBD<E? ; J=O0N=Q0K(AFBD<=< ;H?=?*MG?�N=ACBD<E?
?=; O�K ; N�?*J>K=Q ;@?�N=N=QE?IAFBD<G? ;H?*P=L>N>P=ACBD<E? ; P>P(L>Q>P=ACBD<E? ; J=O=O0L=O>AFBD<=< ;H?=?*M(O0Q>ACBD<E?
?=; O0Q ; N�?�K=N(O ;@?�N(J>M=O>AFBD<G? ;H?*P=J=M>L>ACBD<E? ; P=M>P=<>P=ACBD<E? ; J=OE?*J>Q=AFBD<=< ;H?=?*M>N(O0ACBD<E?
?=; O�N ; N�?>?IJ>L ;@?*LG?*<>Q=AFBD<G? ;H?IM><=<>M>ACBD<E? ; P=M>K(O=O0ACBD<E? ; J>M=J><E?IAFBD<=< ;H?=?IO><>M>ACBD<E?
?=; O0L ; N(<>L>P=J ;@?*L>P>N=L=AFBD<G? ;H?IM><=Q>J>ACBD<E? ; P=M=L>L=L>ACBD<E? ; J>M=Q><><=AFBD<=< ;H?=?IO>M0P=ACBD<E?
?=; O0J ; N(<=O>Q>Q ;@?*L(O>O0J=AFBD<G? ;H?IME?IM>Q>ACBD<E? ; P(O0P=M(O0ACBD<E? ; J>M>P=J>M=AFBD<=< ;H?=?IO>QE?*ACBD<E?
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?>; K=< ; N(<E?*<=J ;@?*L>Q>PG?IAFBD<G? ;H?IM0P(<0P=ACBD<E? ; P(O0K=L=M>ACBD<E? ; J0P=J>N=J=AFBD<=< ;H?=?IO>J><>ACBD<E?
?>; KG? ; Q=J0N>K(L ;@?*L0N(J0P(AFBD<G? ;H?IM0P(Q>J>ACBD<E? ; P(O>J>M(O0ACBD<E? ; J0P=Q>K=J=AFBD<=< ;H?=?�K�?*J>ACBD<E?
?>; K>P ; Q=J=OS?IM ;@?*L>J=Q>M=AFBD<G? ;H?IM>M=M>Q>ACBD<E? ; P>K=P=L=L>ACBD<E? ; J0P=M=M0P(AFBD<=< ;H?=?�K�O0L>ACBD<E?
?>; K=M ; Q=J><0N(M ;@?*JE?IM>M=AFBD<G? ;H?IM=O><>M>ACBD<E? ; P>K(Q=O=O0ACBD<E? ; J0P=<=<><=AFBD<=< ;H?=?�K=N>N=ACBD<E?
?>; K(O ; Q=L0N=M=J ;@?*J>M=<>M=AFBD<G? ;H?IM=O0N=<>ACBD<E? ; P=Q=<><>P=ACBD<E? ; JE?*Q=Q0P(AFBD<=< ;H?=?*Q=<>Q>ACBD<E?
?>; K>K ; Q=L=OS?I< ;@?*J=O0N=M=AFBD<G? ;H?IM0K(M>L>ACBD<E? ; P=Q=M>Q>P=ACBD<E? ; JE?*MG?*J=AFBD<=< ;H?=?*Q=M0K=ACBD<E?
?>; K=Q ; Q=L><>L>N ;@?*J>Q(O0M=AFBD<G? ;H?IM>Q=<>Q>ACBD<E? ; P=Q>N>P=K=ACBD<E? ; J><>J>N=<=AFBD<=< ;H?=?*Q=Q=O0ACBD<E?
?>; K>N ; Q>N>N=Q=J ;@?*J>LG?�P(AFBD<G? ;H?IM>Q>N(O0ACBD<E? ; P>N(<>J=<>ACBD<E? ; J><>QG?�K(AFBD<=< ;H?=?*Q=J=O0ACBD<E?
?>; K=L ; Q>N(O�K=K ;@?*J>J=LE?IAFBD<G? ;H?IM0N�O�P=ACBD<E? ; P>N�O�K(L>ACBD<E? ; J><0P=K>K(AFBD<=< ;H?=?�N=P=M>ACBD<E?
?>; K=J ; Q>NG?IO0N ; P=<E?RO0J=AFBD<G? ;H?IM>LG?>?*ACBD<E? ; P>N(L0P(L>ACBD<E? ; L>J>L=J><=AFBD<=< ;H?=?�N=K>P=ACBD<E?
?>; Q>< ; Q=Q>L=O=O ; P=<>MG?�N(AFBD<G? ;H?IM>L=L><>ACBD<E? ; P=L>P=<=<>ACBD<E? ; L>J0K=P=<=AFBD<=< ;H?=?�N(LE?*ACBD<E?
?>; QE? ; Q=Q0K(O0K ; P=<=O>L0K(AFBD<G? ;H?IM>J(O0J>ACBD<E? ; P=L>K>N�O0ACBD<E? ; L>JE?RO�K(AFBD<=< ;H?=?*LG?>?*ACBD<E?
?>; Q0P ; Q=Q0P>K�? ; P=<>Q>K=M=AFBD<G? ;H?RO0<G?*L>ACBD<E? ; P=L=J0K�?*ACBD<E? ; L>L0N(Q0K(AFBD<=< ;H?=?*L(O0<>ACBD<E?
?>; Q>M ; Q>K=J>Q>P ; P=<>L>P=<=AFBD<G? ;H?RO0<=L>L>ACBD<E? ; P=J=M>M=<>ACBD<E? ; L>L>M=LE?IAFBD<=< ;H?=?*L=Q>J>ACBD<E?
?>; Q=O ; Q>K=Q0N=N ; P=<>J=L>Q=AFBD<G? ;H?ROS?*K=L>ACBD<E? ; P=J>NG?*P=ACBD<E? ; L0N=J=J0P(AFBD<=< ;H?=?*L=J>J>ACBD<E?
?>; Q0K ; Q>K=M>J=Q ; PG?>?*K>P(AFBD<G? ;H?RO�P=P=L>ACBD<E? ; M><=<>J=Q>ACBD<E? ; L0N>K(J>J=AFBD<=< ;H?=?*J>P=L>ACBD<E?
?>; Q>Q ; Q>KG?>?IJ ; PG?*MG?*L=AFBD<G? ;H?RO�P(J>J>ACBD<E? ; M><(O0L>P=ACBD<E? ; L0N>P(<E?IAFBD<=< ;H?=?*J>K=L>ACBD<E?
?>; Q0N ; Q(O0L=O0N ; PG?IO>L=O>AFBD<G? ;H?RO0M=Q>J>ACBD<E? ; M><=L0N(<>ACBD<E? ; L>Q>L=<><=AFBD<=< ;H?=?*J=L0N=ACBD<E?
?>; Q>L ; Q(O�K>N(J ; PG?*Q(O0J=AFBD<G? ;H?RO>O=O0<>ACBD<E? ; ME?*P=QG?*ACBD<E? ; L>Q>M=J=O>AFBD<=< ;H?*P=<G?�N=ACBD<E?
?>; Q>J ; Q(O0ME?*K ; PG?*LG?*M=AFBD<G? ;H?RO�K�?�P=ACBD<E? ; ME?IQ0K�O0ACBD<E? ; L0K=J=L0K(AFBD<=< ;H?*P=<(O0Q>ACBD<E?
?>; N=< ; Q(O0<0K�O ; PG?*J>N>N(AFBD<G? ;H?RO�K(L>M>ACBD<E? ; M0P(<0K(<>ACBD<E? ; L0K>K=N>P(AFBD<=< ;H?*P=<>N=Q>ACBD<E?
?>; NG? ; Q=M0N=J=L ; P>PG?ROS?IAFBD<G? ;H?RO0Q>K>K=ACBD<E? ; M0P�O>O>L>ACBD<E? ; L0KG?*K=Q=AFBD<=< ;H?*PG?I<>Q>ACBD<E?
?>; N>P ; Q=M0K(O0K ; P>P=M=<=O>AFBD<G? ;H?RO�N=P>N=ACBD<E? ; M0P(L=O>L>ACBD<E? ; L=O�N(M>Q=AFBD<=< ;H?*PG?IM>Q>ACBD<E?
?>; N=M ; Q=M0P=J=Q ; P>P(O>Q0N(AFBD<G? ;H?RO0L=<><>ACBD<E? ; M>M>P>K(<>ACBD<E? ; L=O0MG?�P(AFBD<=< ;H?*PG?IQ0K=ACBD<E?
?>; N(O ; Q=M><0K�? ; P>P=Q>P=J=AFBD<G? ;H?RO0L>N=M>ACBD<E? ; M>M=Q0K=K=ACBD<E? ; L>M>L=L>Q=AFBD<=< ;H?*PG?IJ0K=ACBD<E?
?>; N>K ; Q>P=L><=J ; P>P>N(JE?IAFBD<G? ;H?RO0J(O0Q>ACBD<E? ; M=O><>Q>P=ACBD<E? ; L>M=O0K>N(AFBD<=< ;H?*P>P=P>K=ACBD<E?
?>; N=Q ; Q>P>K>N(< ; P>P=J>K>P(AFBD<G? ;H?*K=<G?*J>ACBD<E? ; M=O=O�N=P=ACBD<E? ; L>M><>P(O>AFBD<=< ;H?*P>P=K>K=ACBD<E?
?>; N>N ; Q>P=M>M>K ; P=ME?=?*M=AFBD<G? ;H?*K=<=J>M>ACBD<E? ; M=O>L>L(O0ACBD<E? ; L0P>K(L>J=AFBD<=< ;H?*P>P(L0K=ACBD<E?
?>; N=L ; Q>PG?*<(O ; P=M0P=N=M=AFBD<G? ;H?*KG?IQ0N=ACBD<E? ; M0K=P=J=L>ACBD<E? ; L0PG?*KG?IAFBD<=< ;H?*P=MG?�K=ACBD<E?
?>; N=J ; QG?*L0N=K ; P=M=O>M>M=AFBD<G? ;H?*K>P�OS?*ACBD<E? ; M0K=NG?RO0ACBD<E? ; LE?�N�?>?IAFBD<=< ;H?*P=M(O0Q>ACBD<E?
?>; L>< ; QG?*Q0K(< ; P=M0K(J0P(AFBD<G? ;H?*K=MG?*Q>ACBD<E? ; M>QG?*M=M>ACBD<E? ; LE?�P(Q>L=AFBD<=< ;H?*P=M>N=Q>ACBD<E?
?>; LE? ; QG?IO�P(L ; P=M0N=KG?IAFBD<G? ;H?*K=M=JE?*ACBD<E? ; M>Q>K>K�O0ACBD<E? ; L><>L>P(O>AFBD<=< ;H?*P(O><>Q>ACBD<E?
?>; L0P ; QG?�P=<=J ; P=M>J=<>J=AFBD<G? ;H?*K(O>Q>Q>ACBD<E? ; M>Q=J0N(L>ACBD<E? ; L><>M>N=Q=AFBD<=< ;H?*P(O>M>Q>ACBD<E?
?>; L>M ; Q=<>J>J=M ; P(O0<=Q0N(AFBD<G? ;H?*K>K�OS?*ACBD<E? ; M0N�O0<(O0ACBD<E? ; N=J>J>P>N(AFBD<=< ;H?*P(O>Q0N=ACBD<E?
?>; L=O ; Q=<0N=L=< ; P(O�P=P(O>AFBD<G? ;H?*K=QG?�N=ACBD<E? ; M0N(L>M>P=ACBD<E? ; N=J=O0N=Q=AFBD<=< ;H?*P(O>J0N=ACBD<E?
?>; L0K ; Q=<0K>N(< ; P(O0M=LE?IAFBD<G? ;H?*K=Q=J>M>ACBD<E? ; M>L>P=Q>P=ACBD<E? ; N=J><>P=M=AFBD<=< ;H?*P>K=P>N=ACBD<E?
?>; L>Q ; Q=<>M>Q=M ; P(O�K(M0N(AFBD<G? ;H?*K>N=N=<>ACBD<E? ; M>L=Q>J>K=ACBD<E? ; N=L0K(Q>J=AFBD<=< ;H?*P>K=K=L>ACBD<E?
?>; L0N ; Q=<E?�K(J ; P(O0Q=J>M=AFBD<G? ;H?*K=L(O�N=ACBD<E? ; M>JG?*M=<>ACBD<E? ; N=LE?=?*M=AFBD<=< ;H?*P>K(L>L>ACBD<E?
?>; L>L ; K(J>J0K=N ; P(O0L(O0L=AFBD<G? ;H?*K=J>P(O0ACBD<E? ; M>J>K=Q=L>ACBD<E? ; N>N=Q>K>K(AFBD<=< ;H?*P=QG?*J>ACBD<E?
?>; L>J ; K(J0N>K(L ; P>K=<=<>M=AFBD<G? ;H?IQ><=<E?*ACBD<E? ; O0<=<><=L>ACBD<E? ; N>NG?IJ>Q=AFBD<=< ;H?*P=Q>K=<>ACBD<E?
?>; J>< ; K(J0K=Q>P ; P>KG?*K>N(AFBD<G? ;H?IQ><>N=J>ACBD<E? ; O0<(O�K(<>ACBD<E? ; N=Q0N(M>Q=AFBD<=< ;H?*P=Q=L><>ACBD<E?
?>; JE? ; K(J>M>Q=L ; P>K=MG?*<=AFBD<G? ;H?IQE?*K>N=ACBD<E? ; O0<=L>J(O0ACBD<E? ; N=Q0P=N(O>AFBD<=< ;H?*P>N�?>?*ACBD<E?
?>; J0P ; K(JE?�N=N ; P>K(O>Q>M=AFBD<G? ;H?IQ0P(M>Q>ACBD<E? ; OS?IM=OE?*ACBD<E? ; N>K=LG?�P(AFBD<=< ;H?*P>N�O�P=ACBD<E?
?>; J>M ; K(L>J>L=L ; P>K=QG?*Q=AFBD<G? ;H?IQ>MG?IO0ACBD<E? ; OS?*N=J=<>ACBD<E? ; N>K=M(O0J=AFBD<=< ;H?*P>N=N=M>ACBD<E?
?>; J=O ; K(L>L><>P ; P>K>N(Q0N(AFBD<G? ;H?IQ>M=J=O0ACBD<E? ; O�P=P(O0P=ACBD<E? ; N(O0L=L=O>AFBD<=< ;H?*P=L=<=O0ACBD<E?
?>; J0K ; K(L>QE?IJ ; P>K=JG?*J=AFBD<G? ;H?IQ=O0N=M>ACBD<E? ; O�P(Q>J=Q>ACBD<E? ; N(O>O0P=<=AFBD<=< ;H?*P=L=M0K=ACBD<E?
?>; J>Q ; K(L=O0M>N ; P=Q><=Q>J=AFBD<G? ;H?IQ0K=K=M>ACBD<E? ; O0MG?�K=P=ACBD<E? ; N=M>J>K(O>AFBD<=< ;H?*P=L=Q>Q>ACBD<E?
?>; J0N ; K(L0P>K(L ; P=Q0P=P=<=AFBD<G? ;H?IQ>Q=M>M>ACBD<E? ; O0M=QE?I<>ACBD<E? ; N=M=O>L>L=AFBD<=< ;H?*P=L=J0N=ACBD<E?
?>; J>L ; K(L><>L>P ; P=Q>M=Q>J=AFBD<G? ;H?IQ0N�?*M>ACBD<E? ; O>O><0N�?*ACBD<E? ; N=M><>PG?IAFBD<=< ;H?*P=J>P=L>ACBD<E?
?>; J>J ; K=N=J><>N ; P=Q0K�?*L=AFBD<G? ;H?IQ0N(J=O0ACBD<E? ; O>O0K=M(O0ACBD<E? ; N>P>K=K>K(AFBD<=< ;H?*P=J>K=J>ACBD<E?
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P�; <>< ; K>N=N=M>K ; P(Q>Q=Q0N=ACBD<E? ;@?*Q=L0N=K=ACBD<E? ; O�K(<><><=AFBD<G? ; N=P=<=L0N=ACBD<>< ;@?*P=J>J=<>ACBD<E?
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PG; L>Q ; O>L=O0<>P ; M0N>P(M>L=AFBD<G? ; P=KG?*N=J>ACBD<E? ; J>M>N=Q>P=ACBD<E? ; M0N=<G?IO>AFBD<=< ;H?*K=L=Q>L>ACBD<E?
PG; L0N ; O>L>M>M>K ; M0N=M=M>Q=AFBD<G? ; P=K>P(J0P=ACBD<E? ; J=O=O0M=<>ACBD<E? ; M>Q0N(<><=AFBD<=< ;H?*K=J=<>M>ACBD<E?
PG; L>L ; O>L0P=Q=J ; M0N(O>M=O>AFBD<G? ; P=K(O><0K=ACBD<E? ; J0K�?*<G?*ACBD<E? ; M>Q>M=L>J=AFBD<=< ;H?*K=J=M>J>ACBD<E?
PG; L>J ; O>L0P=<=M ; M0N>K(M0P(AFBD<G? ; P=K>K�?*L>ACBD<E? ; J0K=N>N�O0ACBD<E? ; M>Q><=L><=AFBD<=< ;H?*K=J>N(O0ACBD<E?
PG; J>< ; O>LE?*M=L ; M0N=Q>P=J=AFBD<G? ; P=K=Q=M0P=ACBD<E? ; J>Q(O�K(<>ACBD<E? ; M0K>N=N=M=AFBD<=< ;H?IQ><G?*<>ACBD<E?
PG; JE? ; O>L><0N�O ; M0N>N=P>K(AFBD<G? ; P=K>N�O0Q>ACBD<E? ; J0N�?�P(L>ACBD<E? ; M0K(O>Q>J=AFBD<=< ;H?IQ><(O0Q>ACBD<E?
PG; J0P ; O>L><E?I< ; M0N=L>PG?IAFBD<G? ; P=K=L=QE?*ACBD<E? ; J0N(L><=L>ACBD<E? ; M0KG?IQ0N(AFBD<=< ;H?IQ><=LE?*ACBD<E?
PG; J>M ; O0N=J=O>Q ; M0N=JG?�N(AFBD<G? ; P=K=J>N>K=ACBD<E? ; J>L(O0J=<>ACBD<E? ; M=O0L=Q0N(AFBD<=< ;H?IQE?=?�N=ACBD<E?
PG; J=O ; O0N=L>L(O ; M>L><G?�P(AFBD<G? ; P(Q><=JE?*ACBD<E? ; J>JG?�N=K=ACBD<E? ; M=O�K=N=<=AFBD<=< ;H?IQE?*K=M>ACBD<E?
PG; J0K ; O0N=L0P=P ; M>LE?I<>Q=AFBD<G? ; P(Q0P(<>Q>ACBD<E? ; J>J=L>Q>P=ACBD<E? ; M=O�P=N>K(AFBD<=< ;H?IQE?IL>L>ACBD<E?
PG; J>Q ; O0N>N=Q=< ; M>L0P(<><=AFBD<G? ; P(Q>M>P>P=ACBD<E? ;@?*<=<0K=K=ACBD<0P ; M>M>J=L0P(AFBD<=< ;H?IQ0P=P(O0ACBD<E?
PG; J0N ; O0N=Q>J=J ; M>L0P(J=O>AFBD<G? ; P(Q=O>M>J>ACBD<E? ;@?*<G?�P�O0ACBD<0P ; M>M>Q=J0P(AFBD<=< ;H?IQ0P(Q><>ACBD<E?
PG; J>L ; O0N=Q>M=L ; M>L>M=L0N(AFBD<G? ; P(Q0K=K>K=ACBD<E? ;@?*<G?*J(O0ACBD<0P ; M>M=O><=O>AFBD<=< ;H?IQ0P(J>Q>ACBD<E?
PG; J>J ; O0N>K>N(J ; M>L=O0N=J=AFBD<G? ; P(Q>Q>N=M>ACBD<E? ;@?*<>P=Q=M>ACBD<0P ; M>ME?=?*L=AFBD<=< ;H?IQ>M=M0P=ACBD<E?
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MG; <>< ; O�N=KG?IJ ; M=L0K=NG?*ACBD<E? ; P=Q>N=J=<>ACBD<E? ;@?*<=M>M>M=AFBD<>P ; M>P=L=M=O0ACBD<>< ;@?IQ>M>Q=L>ACBD<E?
MG; <0K ; O�N=P=M=< ; M=J><>P>K=ACBD<E? ; P>N(M>L=M>ACBD<E? ;@?*<=Q>L>Q=AFBD<>P ; MG?IO0K=<>ACBD<>< ;@?IQ0K(O>L>ACBD<E?
MG;@?*< ; O0Q=J0K(M ; M=J=O>Q>Q>ACBD<E? ; P>N(J>L=Q>ACBD<E? ;@?>?I<=O�K(AFBD<>P ; M=<E?*PG?*ACBD<>< ;@?IQ0N>P(J>ACBD<E?
MG;@?�K ; O0Q=Q>L=J ; M=J>L=J>Q>ACBD<E? ; P=L>K=J=L>ACBD<E? ;@?>?ROS?*<=AFBD<>P ; P(L>L(O0Q>ACBD<>< ;@?IQ>JE?=?*ACBD<E?
MG; P=< ; O0Q(O0M>K ; O><>MG?�K=ACBD<E? ; P=J>P>P(<>ACBD<E? ;@?>?*N=L><=AFBD<>P ; P=N=Q>P=M>ACBD<>< ;@?*N=<>J(O0ACBD<E?
MG; P>K ; O0QG?*J>P ; O><0N=P=M>ACBD<E? ; P=J=L0K�?*ACBD<E? ;@?�P�?�K=Q=AFBD<>P ; P(Q=O0KG?*ACBD<>< ;@?*N>P>N=N=ACBD<E?
MG; M>< ; O�K(J0K(J ; OE?>?*P=<>ACBD<E? ; M><(O0J>P=ACBD<E? ;@?�P=K=M>L=AFBD<>P ; P=K=M>P=L>ACBD<>< ;@?*N(O0Q>P=ACBD<E?
MG; M0K ; O�K=N=M>K ; OE?�K(<0N=ACBD<E? ; ME?=?IO0P=ACBD<E? ;@?�P(J0P=Q=AFBD<>P ; P�O�P=K>P=ACBD<>< ;@?*N=Q=O0N=ACBD<E?
MG; O0< ; O�K=K>P(< ; OE?*L=L=O0ACBD<E? ; ME?IL><>P=ACBD<E? ;@?*M=M0P=<=AFBD<>P ; P(M0P=P=M>ACBD<>< ;@?*N=L>M=M>ACBD<E?
MG; O�K ; O�K(ME?RO ; O0P>P=KG?*ACBD<E? ; M0P�O�N�?*ACBD<E? ;@?*M>N>P=<=AFBD<>P ; P=P>P(M0N=ACBD<>< ;@?IL><0P(<>ACBD<E?
MG; K=< ; O�K�?>?*K ; O0P=Q=<>J>ACBD<E? ; M>MG?�K(<>ACBD<E? ;@?IOE?�P>K(AFBD<>P ; P�?�P(J0K=ACBD<>< ;@?IL0P=<>N=ACBD<E?
MG; K>K ; O>O>J0P=K ; O0P=J>K>N=ACBD<E? ; M>M=L>M=J>ACBD<E? ;@?IO0K=M>Q=AFBD<>P ; P(<>M=J>M>ACBD<>< ;@?IL>M>J>K=ACBD<E?
MG; Q>< ; O>O0N(OE? ; O>M0P(J>Q>ACBD<E? ; M=O0K=M>N=ACBD<E? ;@?IO>J0K=M=AFBD<>P ;H?IJ0K(ME?*ACBD<>< ;@?IL0K=L(O0ACBD<E?
MG; Q0K ; O>O0K=Q>K ; O>M>Q>P>N=ACBD<E? ; M0K=P(O0K=ACBD<E? ;@?�K(M0N=Q=AFBD<>P ;H?IL0N(<0N=ACBD<>< ;@?IL0N>N�O0ACBD<E?
MG; N=< ; O>O>M>J>K ; O>M>J(O0J>ACBD<E? ; M0K(J>Q>P=ACBD<E? ;@?�K(L><0K(AFBD<>P ;H?*N=JG?*J>ACBD<>< ;@?IL>J>Q(O0ACBD<E?
MG; N>K ; O>O0P=MG? ; O=O�P(Q0P=ACBD<E? ; M>Q=Q>L=J>ACBD<E? ;@?*Q>P(O0<=AFBD<>P ;H?*NG?IQ0N=ACBD<>< ;@?IJE?�K�O0ACBD<E?
MG; L>< ; O>O><0N(M ; O=O�K(Q>L>ACBD<E? ; M0N�O�P(Q>ACBD<E? ;@?*Q=Q>L><=AFBD<>P ;H?IQ=O=O�N=ACBD<>< ;@?IJ>M=O>Q>ACBD<E?
MG; L0K ; O0M=J0P�? ; O=O0L=Q>Q>ACBD<E? ; M>LG?�N=P=ACBD<E? ;@?�N�?�P=Q=AFBD<>P ;H?*K>N(Q><>ACBD<>< ;@?IJ0K=M=L>ACBD<E?
MG; J>< ; O0M>N>N�O ; O0KG?*K=Q>ACBD<E? ; M>L=J0P(L>ACBD<E? ;@?�N=K>N=L=AFBD<>P ;H?*KG?I<>M>ACBD<>< ;@?IJ0N=M=<>ACBD<E?
MG; J0K ; O0M=Q>M=M ; O0K(O>M>J>ACBD<E? ; M>J=Q>J(O0ACBD<E? ;@?*L=<>M>Q=AFBD<>P ;H?RO>O0N>K=ACBD<>< ;@?IJ>J0P(M>ACBD<E?
OE; <>< ; O0M(O0J=Q ; O0K>N�?IO0ACBD<E? ; O0<(O0Q=J>ACBD<E? ;@?*L>K=<><=AFBD<>P ;H?IM>L>N=Q>ACBD<>< ; P(<E?>?*N=ACBD<E?
OE; <0K ; O0M=M>Q(O ; O0K=J=L>M>ACBD<E? ; OS?*P>K(M>ACBD<E? ;@?*L=J0N=<=AFBD<>P ;H?IM>M=<>M>ACBD<>< ; P(<>ME?=?*ACBD<E?
OE;@?*< ; O0M>P=M=Q ; O>Q0P�O�K=ACBD<E? ; O�P(<=O>L>ACBD<E? ;@?*J(O>O�K(AFBD<>P ;H?*P>N=K=Q>ACBD<>< ; P(<0K=<=Q>ACBD<E?
OE;@?�K ; O0MG?>?IM ; O>Q0K(<><>ACBD<E? ; O�P(L0K=P=ACBD<E? ;@?*J=J0P=Q=AFBD<>P ;H?*P>P(M>M>ACBD<>< ; P(<0N=<G?*ACBD<E?
OE; P=< ; O�P(J>J(O ; O>Q0N�O0J>ACBD<E? ; O0M=Q>Q=Q>ACBD<E? ; P=<(OS?*M=AFBD<>P ;H?=?�N(M>M>ACBD<>< ; P(<>L>J=Q>ACBD<E?
OE; P>K ; O�P(L0N(L ; O>Q>J=J0P=ACBD<E? ; O>O=O0L=J>ACBD<E? ; P=<=J><>Q=AFBD<>P ;H?=?�P=K=Q>ACBD<>< ; P�?*<>J>P=ACBD<E?
OE; M>< ; O�P=N=Q>N ; O0N>P=P=J>ACBD<E? ; O�K(M0P=P=ACBD<E? ; PG?RO0<0K(AFBD<>P ;H?I<>L=<><>ACBD<>< ; P�?�P=L=J>ACBD<E?
OE; M0K ; O�P(Q0K(J ; O0N(O0K=J>ACBD<E? ; O0QG?*Q>K=ACBD<E? ; PG?IJE?*<=AFBD<>P ;H?I<>M=Q=O0ACBD<>< ; P�?IO0L=Q>ACBD<E?
OE; O0< ; O�P=K>K�O ; O0N=Q=L0K=ACBD<E? ; O�N(<E?*N=ACBD<E? ; P>P�O�P=<=AFBD<>P ; J>J=O>LE?IA���<E? ; P�?*Q>L=M>ACBD<E?
OE; O�K ; O�P�O�K(M ; O0N=J=<=O0ACBD<E? ; O�N(L0N(J>ACBD<E? ; P>P(J>M>Q=AFBD<>P ; J0K>K(<E?IA���<E? ; P�?*L>LG?*ACBD<E?
OE; K=< ; O�P(M0K=K ; O>LE?=?*J>ACBD<E? ; O0L>N>K�?*ACBD<E? ; P=M(O�K=L=AFBD<>P ; JE?*Q=J>L=A���<E? ; P=P=<>L=<>ACBD<E?
OE; K>K ; O�P=P=Q=< ; O>L>M>P=L>ACBD<E? ; O0J=Q>M>P=ACBD<E? ; P=M=J>L>Q=AFBD<>P ; L>L><=Q0P(A���<E? ; P=P>P>N(L>ACBD<E?
OE; Q>< ; O�P�?*Q=L ; O>L0K(M0P=ACBD<E? ; K=<>K>P(M>ACBD<E? ; P(O0K>P=<=AFBD<>P ; L=O�K(L0N(A���<E? ; P=P(O�N=N=ACBD<E?
OE; Q0K ; O�P(<0N(J ; O>L0N(ME?*ACBD<E? ; KG?RO�P�O0ACBD<E? ; P>K(<>Q><=AFBD<>P ; LE?�P(Q>M=A���<E? ; P=P=Q0N=N=ACBD<E?
OE; N=< ; OS?IJ>J>P ; O>L>J>P=Q>ACBD<E? ; K>P(M>M(O0ACBD<E? ; P>K(Q><0K(AFBD<>P ; N=L><=L>Q=A���<E? ; P=P=L0N=N=ACBD<E?
OE; N>K ; OS?IJ><=L ; O>JE?=?*Q>ACBD<E? ; K=M>P>K�O0ACBD<E? ; P=QG?�K=Q=AFBD<>P ; N>K=<(O�N(A���<E? ; P(M><0N=N=ACBD<E?
OE; L>< ; OS?IL0P(Q ; O>J>M=<E?*ACBD<E? ; K(OE?*L(O0ACBD<E? ; P=Q>NG?*M=AFBD<>P ; N>PG?RO0<=A���<E? ; P(M0P>N=N=ACBD<E?
OE; L0K ; OS?*N(O0N ; O>J=O>L0P=ACBD<E? ; K>K�?�P�O0ACBD<E? ; P>N=P>N=Q=AFBD<>P ; Q>J>M>K=J=A���<E? ; P(M=O�N(L>ACBD<E?
OE; J>< ; OS?IQ0N(< ; O>J>Q>K=J>ACBD<E? ; K=Q=<0N(M>ACBD<E? ; P>N(L=O�K(AFBD<>P ; Q>Q>Q=J>J=A���<E? ; P(M>Q>L=<>ACBD<E?
OE; J0K ; OS?*K=J>K ; O>J>L=ME?*ACBD<E? ; K>N(<>M>P=ACBD<E? ; P=L(O�P=<=AFBD<>P ; Q=OS?*K=M=A���<E? ; P(M>L>LG?*ACBD<E?
K�; <>< ; OS?*K>P(M ; K(<><=<><>ACBD<E? ; K=L=<><=<>ACBD<E? ; P=J=<><><=AFBD<>P ; QE?�N�?*Q=A���<E? ; P�O0<>L=M>ACBD<E?
K�;@?*< ; OS?IM>L(O ; K(<>M>P=Q>ACBD<E? ; K=J=J>Q=Q>ACBD<E? ; M><G?�N=L=AFBD<>P ; K>NG?*KG?IA���<E? ; P�O>O0L=L>ACBD<E?
K�; P=< ; OS?*P>K=P ; K(<>Q=M0N=ACBD<E? ; QE?IJ0N�?*ACBD<E? ; ME?IM>L><=AFBD<>P ; K>P=J=Q>Q=A���<E? ; P�O0L>J(O0ACBD<E?
K�; M>< ; OS?=?�P=N ; K(<>J=M=O0ACBD<E? ; Q=O><E?RO0ACBD<E? ; M0P(Q><0K(AFBD<>P ; O0JE?*P=Q=A���<E? ; P=K=M><G?*ACBD<E?
K�; O0< ; OS?I<><=J ; K�?�P�?*L>ACBD<E? ; Q>Q=<>J>N=ACBD<E? ; M>M=L0K=M=AFBD<>P ; O�K=Q=<E?IA���<E? ; P=K>N=<=J>ACBD<E?
K�; K=< ; O0<=L>J>N ; K�?IO>L>J>ACBD<E? ; Q>L>PG?IL>ACBD<E? ; M0K�?�P>K(AFBD<>P ; O�P=M=QE?IA���<E? ; P(QE?>?IJ>ACBD<E?
K�; Q>< ; O0<>N=JG? ; K�?�N�O0J>ACBD<E? ; N=<=M0N(L>ACBD<E? ; M>Q(O�P=<=AFBD<>P ; M>J>M=L>M=A���<E? ; P(Q0K>P(J>ACBD<E?
K�; N=< ; O0<=Q>J=< ; K�?*J=J>L>ACBD<E? ; N>P=K>N=N=ACBD<E? ; M0N=N=M>L=AFBD<>P ; M>Q>Q(O0M=A���<E? ; P(Q>J=O><>ACBD<E?
K�; L>< ; O0<>K=J(O ; K=P>P(M>Q>ACBD<E? ; N(O>LE?RO0ACBD<E? ; M>J=<>L><=AFBD<>P ; M=OS?*P=<=A���<E? ; P=N=M0K=P=ACBD<E?
K�; J>< ; O0<>K=<=M ; K=P(O>Q=O0ACBD<E? ; N>N(<>JG?*ACBD<E? ; O0<(O>O�K(AFBD<>P ; ME?�N(J0K(A���<E? ; P=N>N=Q>K=ACBD<E?
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QE; <=< ; O0<=OE?*Q ; K>P(Q>L=M>ACBD<E? ; N=J=O><>Q=AFBD<G? ; OE?*L=M>M>ACBD<0P ; P=J=Q0K�?*A � <G? ; P(LE?*N=J>ACBD<E?
QE;@?I< ; O0<>M=M>M ; K>P(L>J=M>ACBD<E? ; LE?�N(Q><=AFBD<G? ; O>M0P�O�K=ACBD<0P ; P>N(Q0N=P=A � <G? ; P(L0K(J=O0ACBD<E?
QE; P(< ; O0<0P=K(O ; K=M=<>J(O0ACBD<E? ; L=OS?*K=M=AFBD<G? ; O=O0Q=L><>ACBD<0P ; P>K(L=O0K=A � <G? ; P(J><=<>J>ACBD<E?
QE; M=< ; O0<E?*N=J ; K=M>P=L>N=ACBD<E? ; L>Q0K(L=O>AFBD<G? ; O>QE?IM>L>ACBD<0P ; P(OE?�K(Q>A � <G? ; P(J=O0P>K=ACBD<E?
QE; O>< ; O0<E?I<0N ; K=M(O�N(M>ACBD<E? ; L>J><>K>K(AFBD<G? ; O0N=Q>P=<>ACBD<0P ; P>P=K=J(O0A � <G? ; P(J>L(O�P=ACBD<E?
QE; K(< ; O0<><=M>L ; K=M=Q0K�?*ACBD<E? ; JE?�K(Q=O>AFBD<G? ; O>JE?*P>K=ACBD<0P ; PG?=?IO>L>A � <G? ; M=<0P(Q><>ACBD<E?
QE; Q=< ; M>J>J>N>P ; K=M=L0P=P=ACBD<E? ; J=OS?=?*M=AFBD<G? ; K(<>Q>K=M>ACBD<0P ;@?*J=L><=L>A � <G? ; M=<>Q>N=L>ACBD<E?
QE; N(< ; M>J>J=<>J ; K=M=J>L>N=ACBD<E? ; J>Q0N(<><=AFBD<G? ; K=P>P(<0K=ACBD<0P ;@?*L>K=Q=Q>A � <G? ; MG?*<=J0N=ACBD<E?
QE; L=< ; M>J>L(O0J ; K(OE?IO0K=ACBD<E? ; J>J>M>P>K(AFBD<G? ; K(M0N(L><>ACBD<0P ;@?�N�OS?RO0A � <G? ; MG?�K�?*Q>ACBD<E?
QE; J=< ; M>J0N(JE? ; K(O0P=J=L>ACBD<E? ;@?*<E?IJ>J=AFBD<>P ; K=K=M>N=L>ACBD<0P ;@?*Q=M=O0K=A � <G? ; MG?*J=M>Q>ACBD<E?
NG; <=< ; M>J0N(M>Q ; K(O=O>O=O0ACBD<E? ;@?*<=O>Q>J=AFBD<>P ; K=N=<=<><>ACBD<0P ;@?�K(M0K�?*A � <G? ; M>P=M>K=Q>ACBD<E?
NG;@?I< ; M>J>Q=L>M ; K(O0K=L=Q>ACBD<E? ;@?*<0N�O>O>AFBD<>P ; K(L>Q(O�K=ACBD<0P ;@?IO=O�P(L>A � <G? ; M>P>N=N>N=ACBD<E?
NG; P(< ; M>J>Q=M0P ; K(O0N>P=P=ACBD<E? ;@?>?*<>P>P(AFBD<>P ; Q=<>MG?*M>ACBD<0P ;@?*M>K=Q=J>A � <G? ; M=ME?IJ>J>ACBD<E?
NG; M=< ; M>J0K(L>M ; K(O>L0K(M>ACBD<E? ;@?>?*M=<=O>AFBD<>P ; Q>P=<=<0K=ACBD<0P ;@?�P=N=Q=J>A � <G? ; M=M>Q>PG?*ACBD<E?
NG; O>< ; M>J0K(M>Q ; K(O>J>L=<>ACBD<E? ;@?>?�K(J><=AFBD<>P ; Q=M0N=P=<>ACBD<0P ;@?�P(<0P(M>A � <G? ; M(O0<(O>O0ACBD<E?
NG; K(< ; M>J=O>JE? ; K>K�?*<>P=ACBD<E? ;@?>?*L>N=J=AFBD<>P ; Q>K(O0K=L>ACBD<0P ;@?>?IM0P(J>A � <G? ; M(O>O>Q0N=ACBD<E?
NG; Q=< ; M>J=O=O�N ; K>K=P>P(<>ACBD<E? ;@?�PG?*N=M=AFBD<>P ; Q>N>P=P=<>ACBD<0P ;@?*<=Q>L=<>A � <G? ; M(O0L=J><>ACBD<E?
NG; N(< ; M>J=O><0K ; K>K(M>M(O0ACBD<E? ;@?�P(O0NG?IAFBD<>P ; Q=J><=<0K=ACBD<0P ;@?*<=<0N=K=A � <G? ; M>K=MG?IO0ACBD<E?
NG; L=< ; M>J>M=Q0K ; K>K�O>O=O0ACBD<E? ;@?�P>N=N>P(AFBD<>P ; N(<>LG?*M>ACBD<0P ; J0K�?*<>P=A � <>P ; M>K>N(M>L>ACBD<E?
NG; J=< ; M>J>M>P=Q ; K>K=K>K(<>ACBD<E? ;@?*M><>N>N(AFBD<>P ; N=P=Q(O�K=ACBD<0P ; L>J=LE?IJ>A � <>P ; M=QE?IQ>M>ACBD<E?
LE; <=< ; M>J0P(L>J ; K>K(Q0K=P=ACBD<E? ;@?*M>M=L0N(AFBD<>P ; N�O�K(<><>ACBD<0P ; L=O>L0N(L>A � <>P ; M=Q0K(L>L>ACBD<E?
LE;@?I< ; M>J0P=K=M ; K>K=N>K�?*ACBD<E? ;@?*M0N(<><=AFBD<>P ; N(Q>M>N=L>ACBD<0P ; L><>P>K�O0A � <>P ; M>N=<G?*M>ACBD<E?
LE; P(< ; M>J0P�?*L ; K>K(L=O0N=ACBD<E? ;@?IO0<G?�N(AFBD<>P ; N(L0P(L><>ACBD<0P ; N>K(J0P�O0A � <>P ; M>N(O>M>J>ACBD<E?
LE; M=< ; M>JE?IL0K ; K>K(J=O><>ACBD<E? ;@?IO0M=M>L=AFBD<>P ; L=<0P(<0K=ACBD<0P ; NG?IL>Q=Q>A � <>P ; M>N=L=Q0K=ACBD<E?
LE; O>< ; M>JE?*K>P ; K=Q=<>M=<>ACBD<E? ;@?IO0Q=Q0P(AFBD<>P ; L>PG?*K=M>ACBD<0P ; Q>L=<>QG?*A � <>P ; M=L0P(J0P=ACBD<E?
LE; K(< ; M>JE?*PG? ; K=QG?>?*N=ACBD<E? ;@?IO0J=JE?IAFBD<>P ; L(OS?*P>K=ACBD<0P ; Q=O=O0J>P=A � <>P ; M=L0N�?*L>ACBD<E?
LE; Q=< ; M>J><=JE? ; K=Q>P=<G?*ACBD<E? ;@?�K=M>P(O>AFBD<>P ; L=QE?*P=<>ACBD<0P ; QE?=?IOE?*A � <>P ; M=JE?RO�K=ACBD<E?
LE; N(< ; M>J><=Q0P ; K=Q>P=L>P=ACBD<E? ;@?�K=Q=Q><=AFBD<>P ; L=LE?IM>L>ACBD<0P ; K>N(J>J(O0A � <>P ; M=J0K=N=M>ACBD<E?
LE; L=< ; M>J><=M=O ; K=Q=M>QG?*ACBD<E? ;@?*Q><=<><=AFBD<>P ; J=<E?IL><>ACBD<0P ; K>K(<>M=Q>A � <>P ; O><><=<E?*ACBD<E?
LE; J=< ; M>J><=<>Q ; K=Q(O0M>N=ACBD<E? ;@?*Q>M(O�K(AFBD<>P ; J>P>P�O�K=ACBD<0P ; K>P=P>K=K=A � <>P ; O><=O0P=J>ACBD<E?
JE; <=< ; M>L>J=L>< ; K=Q>KG?*P=ACBD<E? ;@?*Q>Q=J>M=AFBD<>P ; J(O0M=M>M>ACBD<0P ; O0J=Q>M=J>A � <>P ; O><>L>K>N=ACBD<E?
JE;@?I< ; M>L>J>K(O ; K=Q>K=L(O0ACBD<E? ;@?�N=<(O�K(AFBD<>P ; J=Q=O=O�K=ACBD<0P ; O�N�?�N=K=A � <>P ; OE?�P(L0K=ACBD<E?
JE; P(< ; M>L>J=M>< ; K=Q=Q0K(M>ACBD<E? ;@?�N(O><E?IAFBD<>P ; J=L0K(L><>ACBD<0P ; O>O>L0K=K=A � <>P ; OE?�N�?IO0ACBD<E?
JE; M=< ; M>L>J=<>Q ; K=Q>N>P�?*ACBD<E? ;@?�N>N(Q><=AFBD<>P ;H?I<><>N(O0ACBD<>M ; O�P(Q>Q=J>A � <>P ; O0PG?RO0M>ACBD<E?
JE; O>< ; M>L>L=L>M ; K=Q>N=L>N=ACBD<E? ;@?*LE?*P(O>AFBD<>P ;H?I<0P(J0P=ACBD<>M ; O0<=Q><=L>A � <>P ; O0P>K=N>P=ACBD<E?
JE; K(< ; M>L>L=Q>< ; K=Q=L0K(<>ACBD<E? ;@?*L=O>J0P(AFBD<>P ;H?I<0K�?*M>ACBD<>M ; M>L=Q>Q(O0A � <>P ; O>M><=<0P=ACBD<E?
JE; Q=< ; M>L>L=M>L ; K=Q=JE?*P=ACBD<E? ;@?*L>L=Q>M=AFBD<>P ;H?I<0N(M0K=ACBD<>M ; M>Q=L0P(L>A � <>P ; O>M=O>ME?*ACBD<E?
JE; N(< ; M>L>LG?�N ; K=Q=J0N=P=ACBD<E? ;@?*J0P(M>L=AFBD<>P ;H?I<>J=QE?*ACBD<>M ; M0K(<>J>K=A � <>P ; O>M>L=QE?*ACBD<E?
JE; L=< ; M>L0N(J0N ; K>N(<>MG?*ACBD<E? ;@?*J>QG?�N(AFBD<>P ;H?=?>?IL>L>ACBD<>M ; M>M(O�K(L>A � <>P ; O=O�P(J0P=ACBD<E?
JE; J=< ; M>L0N=N>N ; K>N(<>L=L>ACBD<E? ; P=<><=<E?IAFBD<>P ;H?=?IOE?*L>ACBD<>M ; ME?IJE?=?*A � <>P ; O=O�N=P>P=ACBD<E?
?*<E; <=< ; M>L0N=K=L ; K>N�?IO>M>ACBD<E? ; P=<>M=L>L=AFBD<>P ;H?=?*Q>K=<>ACBD<>M ; M><(O>O0N=A � <>P ; O0KG?*K=M>ACBD<E?
?>?>; <=< ; M>L0K(J0P ; K>N(QE?IJ>ACBD<E? ; P(O>O0NG?IAFBD<>P ;H?ROS?I<><>ACBD<>M ;@?*J(O�K�?*A � <>P ; O>J=O>Q>L>ACBD<E?
?�PG; <=< ; M>L=O>Q>Q ; K>N(J>L>N=ACBD<E? ; P=L>J(O0M=AFBD<>P ;H?IQ0N(L>M>ACBD<>M ;@?�P(L>Q=Q>A � <>P ; K(M0N(J>J>ACBD<E?
?*ME; <=< ; M>L>M=Q>L ; K=L>P>N(Q>ACBD<E? ; M>M>L=<0K(AFBD<>P ;H?IJ0N(<><>ACBD<>M ; L0N=N=<=J>A � <=M ; K(LE?RO�P=ACBD<E?
?IOS; <=< ; M>L0P(L>J ; K=L>K=<>N=ACBD<E? ; M>J><>K>K(AFBD<>P ; P=P=L>K=<>ACBD<>M ; QE?IM0N(J>A � <=M ; Q>P(O>J=O0ACBD<E?
?�KG; <=< ; M>L0P=P=Q ; K=L=Q>J=Q>ACBD<E? ; O>O0Q=J=O>AFBD<>P ; P(Q0P(M>M>ACBD<>M ; O0M=J0K(M>A � <=M ; Q=Q>L>K=M>ACBD<E?
?*QE; <=< ; M>LE?*N(O ; K=L=L0K�?*ACBD<E? ; K=<0N=P>P(AFBD<>P ; P(J>L>K=<>ACBD<>M ; M0P�?>?IJ>A � <=M ; N�?�P�?*J>ACBD<E?
?�NG; <=< ; M>LE?IME? ; K=L=J>L=<>ACBD<E? ; K>NG?IM>L=AFBD<>P ; M=M0N(<><>ACBD<>M ; P=M=L>J=J>A � <=M ; N=K>K(J><>ACBD<E?
?*LE; <=< ; M>L><=J0K ; K=J=<>L=L>ACBD<E? ; Q>M>J(O>O>AFBD<>P ; M>N>N(L>M>ACBD<>M ;@?*L=<0N=P=A � <=M ; N(J>J=Q0K=ACBD<E?
?*JE; <=< ; M>L><=Q0K ; K=JG?*L=<>ACBD<E? ; NG?>?IM>J=AFBD<>P ; O0PG?I<><>ACBD<>M ;@?*M=L>Q>K=A � <=M ; L(O0M(O>O0ACBD<E?
P=<E; <=< ; M>L><=M>J ; K=J>P>K(J>ACBD<E? ; N=L0N=P>P(AFBD<>P ; O>Q>Q>K=<>ACBD<>M ;@?*<>N>N=N=A � <=M ; L=L0N=P>K=ACBD<E?
∞ ; M0N>N(J>Q ; Q><=<><=<>ACBD<E? ∞ ∞ ; <=<><><=<>A ��<>< ∞



���������	��
����� *.* �

���������������� � ��� � 3 � 1*1�.03*)8&*1*)87��'. 4���4���3 �
	 .�9
γ = 1.4

M ω(gradi) M ω(gradi) M ω(gradi) M ω(gradi) M ω(gradi)

?=; <>< ; <>< ?>; K=< ?>?=; JG? PG; <=< P=QG; M>L P�; K(< M=JE;@?�P MG; <>< O0JE; N(Q
?=; <E? ; <=O ?>; KG? ?�P�; P(< PG; <G? P=QG; Q>Q P�; K�? M=JE; M>Q MG; <0P K=<E;@?RO
?=; <0P ;@?*M ?>; K>P ?�P�; O>J PG; <>P P=QG; J>M P�; K=P M=JE; K=J MG; <=O K=<E; K=P
?=; <>M ; P=M ?>; K=M ?�P�; N(J PG; <=M P>N�; P=< P�; K(M M=JE; L0P MG; <>Q K=<E; J=<
?=; <=O ; M0K ?>; K(O ?*MG; <=J PG; <(O P>N�; O0L P�; K�O O><E; <0K MG; <>L KG?>; P(L
?=; <0K ; O0J ?>; K>K ?*MG; M=L PG; <>K P>N�; N>K P�; K=K O><E; P=L MG;@?*< KG?>; Q>K
?=; <>Q ; Q=O ?>; K=Q ?*MG; Q=L PG; <=Q P=LG; <0P P�; K(Q O><E; KG? MG;@?�P K>PG; <>P
?=; <0N ; L>< ?>; K>N ?*MG; J>N PG; <>N P=LG; P=J P�; K=N O><E; N(O MG;@?IO K>PG; M=J
?=; <>L ; J0N ?>; K=L ?IOE; P=N PG; <=L P=LG; K=Q P�; K(L O><E; J>Q MG;@?*Q K>PG; N=K
?=; <>J ?>;@?�K ?>; K=J ?IOE; K(Q PG; <=J P=LG; L>M P�; K(J OE?>;@?*J MG;@?*L K=ME;@?=?
?=;@?*< ?>; M=O ?>; Q>< ?IOE; L=Q PG;@?I< P=JG;@?*< P�; Q=< OE?>; OS? MG; P=< K=ME; O0N
?=;@?>? ?>; K=M ?>; QE? ?�K�;H?IQ PG;@?=? P=JG; M>Q P�; QG? OE?>; Q=O MG; P>P K=ME; L=M
?=;@?�P ?>; N(O ?>; Q0P ?�K�; O0K PG;@?*P P=JG; Q>M P�; Q>P OE?>; L>Q MG; P(O K(OS;@?IL
?=;@?*M ?>; J=O ?>; Q>M ?�K�; N=K PG;@?IM P=JG; J>< P�; Q=M O0PG; <>J MG; P=Q K(OS; K(M
?=;@?IO PG;@?*Q ?>; Q=O ?*QG; <(O PG;@?RO M><G;@?*Q P�; Q(O O0PG; ME? MG; P=L K(OS; L=L
?=;@?�K PG; M>L ?>; Q0K ?*QG; M(O PG;@?*K M><G; O0M P�; Q>K O0PG; K=M MG; M>< K>KG; P=P
?=;@?*Q PG; QE? ?>; Q>Q ?*QG; Q=M PG;@?IQ M><G; Q>J P�; Q=Q O0PG; N>K MG; M0P K>KG; K(Q
?=;@?�N PG; L=O ?>; Q0N ?*QG; J=M PG;@?*N M><G; J0K P�; Q>N O0PG; J0N MG; M=O K>KG; J=<
?=;@?*L ME; <0N ?>; Q>L ?�N�; P=P PG;@?IL ME?=; PG? P�; Q=L O>ME;@?*J MG; M>Q K=QE; P�O
?=;@?*J ME; ME? ?>; Q>J ?�N�; K=P PG;@?IJ ME?=; O�N P�; Q=J O>ME; O0< MG; M>L K=QE; K(L
?=; P=< ME; K=Q ?>; N=< ?�N�; LG? PG; P(< ME?=; N=M P�; N(< O>ME; Q0P MG; O0< K=QE; JG?
?=; PG? ME; LE? ?>; NG? ?*LG;H?I< PG; P�? ME?=; J>J P�; N�? O>ME; L=O MG; O�P K>NG; P�O
?=; P>P OS; <>Q ?>; N>P ?*LG; O>< PG; P=P M0P�; P>K P�; N=P O=OS; <0K MG; O>O K>NG; K(Q
?=; P=M OS; ME? ?>; N=M ?*LG; Q=J PG; P(M M0P�; KG? P�; N(M O=OS; P>N MG; O0Q K>NG; L=J
?=; P(O OS; K>N ?>; N(O ?*LG; J=L PG; P�O M0P�; N=Q P�; N�O O=OS; O0L MG; O0L K=LE; P�?
?=; P>K OS; L>M ?>; N>K ?*JG; P=N PG; P=K M>MG; <0P P�; N=K O=OS; Q>J MG; K=< K=LE; K(M
?=; P=Q KG; <>J ?>; N=Q ?*JG; K(Q PG; P(Q M>MG; P>N P�; N(Q O=OS; JE? MG; K>P K=LE; L>K
?=; P>N KG; M>Q ?>; N>N ?*JG; L=Q PG; P=N M>MG; K=M P�; N=N O0KG;@?�P MG; K(O K=JE;@?IQ
?=; P=L KG; Q>M ?>; N=L P=<G;H?*K PG; P(L M>MG; N=L P�; N(L O0KG; M>M MG; K=Q K=JE; O0N
?=; P=J KG; J>< ?>; N=J P=<G; O=O PG; P(J M=OE; <>M P�; N(J O0KG; K(O MG; K=L K=JE; N(L
?=; M>< QE;@?�N ?>; L>< P=<G; N(M PG; M=< M=OE; P=L P�; L=< O0KG; N>K MG; Q>< Q><E; <=J
?=; ME? QE; O>O ?>; LE? PG?=; <G? PG; MG? M=OE; K=M P�; LG? O0KG; J0K MG; Q0P Q><E; O><
?=; M0P QE; N>P ?>; L0P PG?=; M=< PG; M>P M=OE; N=L P�; L>P O>QE;@?*Q MG; Q=O Q><E; N(<
?=; M>M NG; <>< ?>; L>M PG?=; K(J PG; M=M M0K�; <>M P�; L=M O>QE; M0N MG; Q>Q QE?>; <=<
?=; M=O NG; P=L ?>; L=O PG?=; L=L PG; M(O M0K�; P=L P�; L(O O>QE; K>N MG; Q>L QE?>; M=<
?=; M0K NG; K=Q ?>; L0K P>P�;H?IQ PG; M>K M0K�; K=M P�; L>K O>QE; N=L MG; N=< QE?>; Q=<
?=; M>Q NG; L=O ?>; L>Q P>P�; O0K PG; M=Q M0K�; N>N P�; L=Q O>QE; J>L MG; N>P QE?>; L=J
?=; M0N LE;@?*M ?>; L0N P>P�; N(M PG; M>N M>QG; <0P P�; L>N O0NG;@?*J MG; N(O Q0PG;@?IL
?=; M>L LE; OS? ?>; L>L P=MG; <>P PG; M=L M>QG; P=Q P�; L=L O0NG; M>J MG; N=Q Q0PG; O0N
?=; M>J LE; N=< ?>; L>J P=MG; M=< PG; M=J M>QG; K=< P�; L=J O0NG; K=J MG; N=L Q0PG; N(Q
?=; O0< LE; J>J ?>; J>< P=MG; K(J PG; O>< M>QG; N>K P�; J=< O0NG; N=J MG; L>< Q>ME; <(O
?=; OS? JE; P=L ?>; JE? P=MG; L>N PG; OE? M>QG; J>J P�; JG? O0NG; J>J MG; L0P Q>ME; M=M
?=; O�P JE; K=Q ?>; J0P P(OE;H?*K PG; O0P M0N�; P=M P�; J>P O>LE;@?*J MG; L=O Q>ME; QG?
?=; O0M JE; L>Q ?>; J>M P(OE; O>M PG; O>M M0N�; O�N P�; J=M O>LE; M>J MG; L>Q Q>ME; L=J
?=; O>O ?*<E;@?*K ?>; J=O P(OE; N�? PG; O=O M0N�; NG? P�; J(O O>LE; K=J MG; L>L Q=OS;@?IQ
?=; O�K ?*<E; O=O ?>; J0K P(OE; J=J PG; O0K M0N�; J0K P�; J>K O>LE; N=L MG; J>< Q=OS; O=O
?=; O0Q ?*<E; N(M ?>; J>Q P>K�; P=N PG; O>Q M>LG;@?*L P�; J=Q O>LE; J>L MG; J0P Q=OS; N�?
?=; O�N ?>?>; <>P ?>; J0N P>K�; K=K PG; O0N M>LG; O�P P�; J>N O>JE;@?*L MG; J=O Q=OS; J=L
?=; O0L ?>?>; M>P ?>; J>L P>K�; L=M PG; O>L M>LG; Q>Q P�; J=L O>JE; M0N MG; J>Q Q0KG; P=K
?=; O0J ?>?>; QG? ?>; J>J P=QG;H?I< PG; O>J M>LG; L>J P�; J=J O>JE; K=Q MG; J>L Q0KG; K=P
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OS; <>< Q0K�; N(L KG; <=< N=QG; J0P N�; K(< J=ME; O>O ?I<E; <>< ?*<0P�; M0P
OS; <0P Q>QG; <>K KG; <>K N>N�; M>L N�; K=K J=ME; Q0N ?I<E; K=< ?*<>MG; QE?
OS; <=O Q>QG; MG? KG;@?I< N>N�; L=O N�; Q=< J=ME; J>< ?=?>; <>< ?*<=OE; L><
OS; <>Q Q>QG; K=N KG;@?*K N=LG; P=J N�; Q>K J(OS;@?�P ?=?>; K=< ?*<0K�; L>L
OS; <>L Q>QG; L=M KG; P(< N=LG; N=M N�; N(< J(OS; M=O ?*PG; <>< ?*<>QG; L>L
OS;@?*< Q0N�; <=L KG; P=K N=JG;@?�N N�; N=K J(OS; K=Q ?*PG; K=< ?*<0N�; L><
OS;@?�P Q0N�; M(O KG; M=< N=JG; Q>< N�; L=< J(OS; N=L ?IME; <>< ?*<>LG; Q0K
OS;@?IO Q0N�; K(J KG; M>K L><G; <0P N�; L>K J>KG; <>< ?IME; K=< ?*<>JG; O>O
OS;@?*Q Q0N�; L(O KG; O>< L><G; O0M N�; J=< J>KG; PG? ?ROS; <>< ?>?*<G;@?*L
OS;@?*L Q>LG; <=J KG; O0K L><G; L=O N�; J>K J>KG; O�P ?ROS; K=< ?>?*<G; L0N
OS; P=< Q>LG; M=M KG; K(< LE?=; P(O LG; <=< J>KG; Q0P ?*KG; <>< ?>?>?=; KG?
OS; P>P Q>LG; K(L KG; K=K LE?=; Q=O LG; <>K J>KG; L>M ?*KG; K=< ?>?�P�;@?>?
OS; P(O Q>LG; L>P KG; Q=< L0P�; <>M LG;H?I< J=QE; <>M ?IQE; <>< ?>?�P�; Q>L
OS; P=Q Q>JG; <=Q KG; Q>K L0P�; O�P LG;H?*K J=QE; P=M ?IQE; K=< ?>?*MG; PG?
OS; P=L Q>JG; M=< KG; N(< L0P�; L>< LG; P(< J=QE; O0M ?*NG; <>< ?>?*MG; NG?
OS; M>< Q>JG; K�O KG; N=K L>MG;@?�N LG; P=K J=QE; Q>M ?*NG; K=< ?>?IOE;@?*L
OS; M0P Q>JG; N(L KG; L=< L>MG; K(O LG; M=< J=QE; L0P ?ILE; <>< ?>?IOE; Q>M
OS; M=O N=<G; <G? KG; L>K L>MG; J>< LG; M>K J>NG; <E? ?ILE; K=< ?>?�K�; <0K
OS; M>Q N=<G; P�O KG; J=< L=OE; P=Q LG; O>< J>NG; P=< ?IJE; <>< ?>?�K�; O�K
OS; M>L N=<G; O>L KG; J>K L=OE; QE? LG; O0K J>NG; M>J ?IJE; K=< ?>?�K�; L>M
OS; O0< N=<G; N�? QE; <=< L=OE; J>Q LG; K(< J>NG; K>N P(<E; <>< ?>?*QG; P=<
OS; O�P N=<G; J=M QE; <>K L0K�; M>< LG; K=K J>NG; N=Q P(<E; K=< ?>?*QG; K(O
OS; O>O NG?=;H?IQ QE;@?I< L0K�; Q>M LG; Q=< J>NG; J=O P�?>; <>< ?>?*QG; L0N
OS; O0Q NG?=; M=J QE;@?*K L0K�; J0N LG; Q>K J=LE;@?�P P�?>; K=< ?>?�N�;@?*L
OS; O0L NG?=; QG? QE; P(< L>QG; P=J LG; N(< J=LE; P=J P=PG; <>< ?>?�N�; O0L
OS; K=< NG?=; L=M QE; P=K L>QG; Q0P LG; N=K J=LE; O�N P=PG; K=< ?>?�N�; N>N
OS; K>P N>P�; <>K QE; M=< L>QG; J=O LG; L=< J=LE; Q=O P(ME; <>< ?>?*LG; <=O
OS; K(O N>P�; P=N QE; M>K L0N�; P>K LG; L>K J=LE; LE? P(ME; K=< ?>?*LG; M><
OS; K=Q N>P�; O>J QE; O>< L0N�; K=Q LG; J=< J=LE; J>L P�OS; <>< ?>?*LG; K=Q
OS; K=L N>P�; N(< QE; O0K L0N�; L0N LG; J>K J=JE;@?�K P�OS; K=< ?>?*LG; L><
OS; Q>< N>P�; J>P QE; K(< L>LG;@?�N JG; <=< J=JE; M0P P=KG; <>< ?>?*JG; <>M
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