
����������	
������
������������������������ ���
���!	
���"�#�$�%
&�'�)(*�+���,�-�.������/,���

�0�'�����&�

1325462 7&298!:<;>="?
�#�����A@B
&�C�+�*
��-� D*@B	
��EBFHG

IKJ6LCM ;ON"PQPSR

T :VU�W LCMYX[Z =$\K] M_^ = L ? M_`ba'c ] ZQM ]B=+= LCM ] Zed = J : Lf` U�=+] `
g LCh U J6M ] Z<`Ci ]*j `fL =+= `
T :<U#W LCM>X[Z = T&kml N"nmo

c ] Z ;>:V] X

c Up: M ;rq�U�sut Zwv =+] Z 2 x+:<UA2 :VxV2 h6y



���������	��
��

�������������������� �"!�!$#%���&���('�!)�+*�������*��(� ��,��-�)�/.����-01�"���2��0�.����+*��	3��"��������*��+� �	.&���)45.��768��9��&�:,

; �$.��=<�>5>?��@BAC�$.����D�(�E,�����F�������!G*��	3��"��������*��7� �	.&���$4B�)��9��&�:,IH ; �$.��J.���� 9���,��D��!)#K�)��FE�"�&�&9��('K.������
.����	.L��!)���(���M.��N��0O.����G01���".�9����P3Q�:*D.��"�R�	���P�)��,K��'8����,����S.:HQ�"�G�T019�!�!8�"��6�!��M*�USVW,�����F������"!8� �".&���$4+�)��9��&�:,IH
; �������P��!)!��"���&���(�P�"0I.����X*D���&����!��".��)�����R�	���P��4K'�!���*��$.�!$#(�(�M,K��!)!���,I@ZYP��01�"�&.�9����".���!$# ; �����(9��&�)��F�0[9�!)!����
6�!)�M*�UMVW,K�\�"F�������!O*D�"3��"�����"��*��P� �".&����*����C.��������G.�����,K�N.��]68�P�-,M�^��� �	.��\*G�)��*D�������&�X�)�(.����_�M9��`68���C��0a'��"V
�^���(��.��D���N'8����bT��9��&�&������*����('8�������S.:H�!��)�(�$.��)��F�.����R�M9���68���C��0a*����('8�������S.�� ; ����*^�(� ��#`68�G����6�9��c.�!)#
���c.��)� �".��:,O@T
����)�X'��"'8���T�)�S.&���M,�9�*����X����� ; 0[�����d�"0N*��	3��	���\�"��*��`� �".&���$4 ; ����*^�%��!)!)� ; �]�+01� ;fe 019�!�!)g
*��	3��	��������*D�`� �	.&���\*D���_.�� 68�]�&���	���:,h�	3Q���P� ���S#?,��)�c.&���)6�9�.��)������H ; ����!)�c.X�:��*��%,��)�c.&���)6�9�.��)���5� ���)�S.^���)���
�$.��P� ; � e ,K����F������"!�g?*��	3��	��������*D�-� �	.&���$4I@�ij�5*����S.&�^���c.X.��(�".������P��*������(��� ; ����*��5���:3Q���S#K'8��.������&�)�&�:,
�+�&�)�(��!��	�P0[�����hH�.����)�G.���*^������kS9��Tl�.�� ; �$.����)�h.������c.^����,��"�^,?� �	4K���`9��+Vm!)�)UQ��!)�)���S�M,�*D���$.������)���E9��&�:,�01���
.&�^���)���)��FX<�>5>?��@C
�������� ; 0[�����n�"0O*��	3��	��������*D��� �".&���$4-�)�Z��3��"!)9��".���,`���+�P!��"��F���Vm3Q�M*���6�9�!��"�&#`�&'8���:*���V
���:*���F����$.��)���7.^���&U8@oij���)���$.�����!I��4K'8�����)�(���S.��L.����P'8���&01�"��� ����*D�T��0�.����T�c.^����,��	�^,��c#K�c.���� ; ���_��*����)��3��:,
9��&�)��F��"'�'����:4K�)� �".���!$#5����!$0C.����-�K9���68���P��0N'��	�^���(��.��D����@->?�������	3Q�D�:Hp�5q:r�st���:,K9�*D.��)���/�)� ; �"�^,%���&V
�����P�^�".��`*����('��"���:,?.����+�c.^����,��	�^,E�c#K�c.����u*��"�568����*^������3Q�:, ; �$.��E!����&�X.����"�E�5q:st�)��*D���:���&�`�)�h.����
�M9���68�D����0o'��"�^�"�(��.������G����,?!)�$.&.�!����)��*D���:���&�]�)�?���:*D��F����$.������h.��)�(��@



� �������	��

�����������

g��6= L = M ? ] iQL Up:<;>; a :�? M U J ;>=�x�� iVM x�=&Up: X = M ] ` �B=�t iQL U i t ` �6=�x i ^ : LCM :V]Bx�=�Up: `fLCM��$`fi W9= h ?f= X���M ` ��� M>X6X =+]
1*: LCyVi ^ U i[X =+;Y?����-1 1 ?�� �_N R"!r2 cOM_` �B= L : X[M : ZQi ]B:V;Ox i ^ : LCM :<]Bx+=#Up: `CLfM�� M ? h ? = X$#%��M_` � ` �6= h ] X = L ; awM ] Z
:V?C? h U J[`CM_i ] ` �B: ` =":Qx��$=+;>=+U�=+] ` i t ` �6= t =": `Ch6L = ^ = x `fiQL�M ? M ] X = J =+] X =+] `&# iQL :mt h ;>; iVL W6; i x y(' X[M : ZQi ]B:V; Up: `fLCM��
M ? h ?f= X�#�� �6= L =�:<;>; iVL ? i U�= i t ` �B=�x iVLCL =";>: `fM>i ]B?-: L =#= �[J ; M x M_` ; a U i[X =+;>;>= X 2�\K][t iQL `Ch ]B: ` =+; a
� �6="] h ? M ] Z
t h ;_; iVL W6; i x y('uX[M : ZVi ]B:<; x i ^ : LfM :<]Bx+=!U�: `fLCM x+="? ` �6= L = ` ="] X ? `fi W =#: X[L :<Up: `fM x M ]Bx L = :V?f= M ] ` �6=
] h U#W9= L�i t
J : L :<U�= ` = L ? J = L 8!: h ?C? M :<] x i U J i ]6="] `"# ; M U M `CM ] Z�` �6=#] h U�W = L�i t x i U J9i ]6=+] ` ? � � M x�� Up: a W9= Lfi W h ? ` ; a
="? `fM U�: ` = X 2 g i3i ^ = L x i U�= ` � M ? J6LCi W6;>=+U.U h ; `fM>J ;>= X[M : ZVi ]B:<; ' x i ^ : LCM :V]Bx�=�8!: h ?C? M :<] X[M ? `CLfM W h[`CM_i ]B?�Up: a
W9= h ?f= X �_N&) # N"*+!r2�,u] : X6X6M `CM_i ] `Ci W = M ] Z :<WB;_= `fi U i[X =+;�] i ] ' 8!: h ?C? M :V] X[M ? `CLfM W h[`CM_i ]B? ` �6= a x":<] U i[X =";
x iVLCL =+;Y: `fM>i ]9?+2	� i-� = ^ = L"#wM `�M ? J6L =�t = L :VW6;_= `Ci'X ="x iVLCL =";>: ` = ` �6=!t = : `Ch6L =
:Q?&t : L :Q? J9i ?f? M W6;_= # :V?�x i U J i ]6="] ` ?
U h ? ` W9= h ?f= X `fi U i[X =+;Ox iVLCL =";>: `fM>i ]B? L : ` �B= L�` �B:V] ` �6= J9i ?f? M W6;_=�] i ] ' 8!: h ?C? M :<] ]B: `Ch6L = i t ` �B= X =+]B? M_`ba
t h ]Bx `CM_i ]*:V?C? i x M : ` = X.��M ` �*: J : Lf`fM x h ;Y: L ? ` : ` =V2
g��6= L =/�B: ^ = W =+="]�Up:<] a : `f` =+U J[` ? `fi-i ^ = L x i U�= ` � M ? J6LCi W6;>=+UA2 g��B= a Up: a W9=mWB:Q? M x+:V;_; a ? J ; M `�M ] `fiK`0�&i

: L =":V? # t =": `Ch6L = ' ? J :Qx�=O:V] X U i[X =+; ' ? J :Qx�= ?Cx��6=+U�= ?+2�,u]�t =": `fh6L = ' ? J :Vx�=O?Cx��6="Ue= ? # ` �6=Ot LCi ] `1' =+] X!J6Lfi x+="?C? M ] ZKM ?
U i[X[M�2 = X�`Ci�`fLCa :V] X =+]B? h6L = ` �B: ` :V;_; =+;>=+U�=+] ` ? i t ` �6=$t = : `fhBL = ^ = x `CiVL : L = M ] X = J =+] X =+] ` 2&g��6="?f= M ]Bx+; h9X =
?fx��6="U�="?�? h x��%:Q?#; M ]6=": L1'uX[M ?fx LfM U M ]B:V] ` :<]9:<; a ? M ?e:V] X ` �6=43$: L � h ]6="] '65 i87= ^ = `CL :V]B?bt iQL U9� :;! 2<,u]%? J ="="x��
L = x iVZ ] M_`fM>i ] ` �B= h ?f= i t ` �6= X[M ?fx L = ` =ex i ? M ]6= `CL :V]B?bt iQL U M ?-x i U�U i ]*t iQL�` � M ? L =":Q? i ]=� l ! 2>� i-� = ^ = L"#BM_`�M ?
�B: L�X�`fi 2 ] X :p? M ] Z ;>= `fL :<]B? t iVL U � � M x�� X ="x iVLCL =";>: ` ="?m:V;_;�=";_="U�=+] ` ? i t ` �6=!t = : `fhBL = ^ ="x `CiVL t iQL :<;>; ? ` : ` ="?"2
1 i[X =+; ' ? J :Qx�=!: J6J6LCi :Qx��6="?&:<;>; i-� Up:<] a�X = x iVLCL =+;Y: `fM ] Z�`fL :<]B? t iVL Up? `Ci W9= h ?f= X 2 I X6M@? = L =+] `�`fL :<]9?bt iQL U M ?
? =";_= x ` = X X = J ="] X[M ] Z,i ] � � M x�� x i U J i ]6="] `-` �6= i W9? = Lf^ : `CM_i ] � :V?A� awJ i<` �B="? M ?f= X `fi W = Z =+]B= L : ` = X t LCi UA2
,u] ` �6=$; M U M_` : `CL :V]B? t iVL U U�: a W9= h ?f= X t iQL =":Vx��,x i U J i ]B=+] `&#B� � M x�� M ?K=&C h6M>^ :V;_="] `&`Ci :�t h ;_; ' x i ^ : LCM :V]Bx�=
U�: `fLCM@� ? a ? ` ="U,2�g��6=K?Cx��6="Ue= � � M x�� M ?OU i ? ` x�; i ?f=+; a�L =+;Y: ` = X#`fi
` �6= i ]6= � � M x�� ��M ;>;BW = X = ?fx LfM W = X �6= L = M ?
` �6=e? ` : ` = ' ? J ="x M�2 x LCi<` : `CM_i ]D�_N�:;! #E� � M x��*] iVL Up:<;>; a�h ? = ?�:'?f= J : L : ` = `CL :V]B? t iVL U t iVL =":Vx�� ? ` : ` = # W h[` Up: a
W9=
: J6J ; M = X : ` :<] a ;>= ^ ="; i t�x�; h ? ` = LCM ] Z 2
g��6=-U i[X ="; ' ? J :Vx�= `fL :<]B? t iVL U M ] `fLCi[X[h x+= X'M ] ` � M ? J : J = LmM ?m:�]B: `Ch6L :V;9= �w` =+]9? M>i ] i t ` �6=�? ` : ` = ' ? J = x M�2 x

LfiV` : `CM_i ]�2F,u]B? ` = : X i t�= ? `CM Up: `CM ] Z ` �6= `fL :<]B? t iVL U M ] X = J =+] X ="] ` ; a i t ` �6=A? J ="x M@2 x,x i U J i ]6="] ` ?�:V?C? i x M�'
: ` = X���M ` � M_`&#6` �6= `CL :V]B? t iVL U M ?K="? `fM Up: ` = XAM ] :pUp: �[M U h U ' ; M>y =+; M � iwiwX �r1 5 ��t :Q?1� M_i ] ZVM>^ =+] ` �6=�x hBLfL =+] `
U i[X ="; J : L :<U�= ` = L ?"2�G�= x�=+] ` ; a :V] = �w` =+]9? M>i ] `fi ; M ]6= : L$X[M ?fx LfM U M ]9:<] ` :<]B:V; a ? M ?�WB:Q? = X i ] 1 5 �B:Q?!W9="=+]
J6LfiQJ9i ? = X �_NVNH! 2$g�� iVh6Z � : XBX[L = ?f? M ] Z : X6M@? = L =+] `!J6Lfi W6;>=+U # ` � M ? L = ? h ; ` ? M ] :�? M U M ;Y: L�iVJ[`CM U M ?f: `fM>i ] ` :V? y
`fi*` �6= i ]6= X = ?fx LfM W9= X �6= L = # W h6` ; M U M_` = X `fi �B: ^wM ] Z : ? M ] Z ;>= # Z ; i WB:V; # `fL :<]9?bt iQL UA2�,u] x i ] `fL :V? `$`fi*` �6=
?fx��6="U�= J6L ="?f=+] ` = X �6= L = #I� �6= L =-:V] M ` = L : `CM_^ =-?Cx��6=+U�= � � M x�� M ? ZVh : L :<] ` ="= X�`Ci�M ]Bx L =":Q? = ` �6=�; M>y ="; M � iwi[X'M ?
J6LfiQJ9i ? = X$# ] h U�= LfM x+:V; ` = x��6] M C h ="? iQL ? ` =+= J = ? `!X ="?Cx�="] ` : L = h ?f= XAM ]*="? `fM U�: `fM ] Zp` �6= `CL :V]B?bt iQL UA2�J M ` � :
? M U J ;_=!U i[X[M�2 x+: `fM>i ] ` �6= iQJ[`fM U M ?C: `CM_i ]�?Cx��6=+U�= J6L ="?f=+] ` = X �6= L =!Up: a :<;Y? i W = h ? = X'`Ci�i W ` : M ] ` �6=!; M ]6=": L
X[M ?Cx LCM U M ]B:V] `�`CL :V]B? t iVL U t iVLm` �6= X[M : ZQi ]B:V; ' x i ^ : LCM :<]Bx+= ' U�: `fLCM@� x+:Q? =Q2 g��6= `0�&i : J6J6LCi :Qx��6="?mx+:V]AW9=
x i U '
W M ]B= X ? i�` �B: ` =":Qx�� `CL :V]B? t iVL U�: `fM>i ]A? =";_= x ` ?K: J : Lf`fM x h ;>: L t =": `Ch6L =�? h W ' ? J :Qx�= #BL : ` �6= Lm` �B:V]�s h ? ` :�; M ]6=": L
`fL :<]B? t iVL Up: `fM>i ] i t ` �6=!t = : `Ch6L =$? J :Vx+=V2
g��6=
]6= �S` ? = x `CM_i ] X ="?Cx LCM W ="? ` �6=#? ` : ` = ' ? J ="x M�2 x `CL :V]B? t iVL U,2Kjw="U M@'r`fM = X t h ;_; ' x i ^ : LCM :V]Bx�=$Up: `CLfM x�= ?K: L =

` �6="] M ] `fLCiwX6h x�= X :<] X L = ' = ? `CM Up: `fM>i ] t iQL U h ;>:V= #	� � M x�� : L = ZVh : L :V] ` =+= X `fi M ]9x L =":V?f= ` �6=,; M>y ="; M � iwi[X i t
` �6= `CL : M ] M ] ZpX : ` : # : L = X = ` : M ;>= X 2	KO: LfM>iVh ? M U J ;>=+U�=+] ` : `fM>i ] M ?C? h ="? # ? h x��,:Q? ` �6=$U�=+U iQLfa'L =&C h6M>L =+U�=+] ` ? #
� i-� ` �6=�x i U J i ]6="] `-`fip`CL :V]B? t iVL U x�; h ? ` = LfM ] Z Up: a W = J = L t iVL U�= X :V] X ] h U�= LCM x":<; :Qx+x hBL :Qx a�M ?C? h = ?K: L =
X[M ?Cx h ?f?f= X 23g��6= h ? = i t�? ` :V] X : L�X ; M ]B=": L U iwX =+; ' ? J :Vx+=�: X : J[` : `fM>i ] ?fx��6="U�="? M ] x i ] s h ]Bx `CM_i ] ��M ` � ` �6=
? ="U M�'r`fM = X t h ;>; ' x i ^ : LCM :<]Bx+=#Up: `CLfM x�= ? M ? ` �6="] X ="?Cx LCM W = X 2'g��B=p]6= �0` = x��6] M C h = M ?$= ^ :<; h : ` = X i ] :,;>: LfZ = '
^Vi x+:VW h ;Y: LCa ? J =+= x�� L ="x iVZ ] M `CM_i ] ` :Q? y 2

L MN�POQ��R�S�M.TURA�A�HV
�XWY�Z�POQ�	�[����\

,u]��-1 1 ' WB:Q? = X ? a ? ` ="Up? ` �6= L = M ?�:�WB:V? M xKx�� iVM x�= M ] ` �6=�t iVL U i t x i ^ : LCM :<]Bx+=�U�: `fLCM@��`Ci W = h ?f= X 2P, ` Up: a
= M_` �6= L W9= X[M : ZQi ]B:V; # W6; i x y('uX[M : ZVi ]B:<; #SiVL t h ;>; 2Og��6=�t h ;>; x i ^ : LfM :<]9x�=KUp: `CLfM�� x":V?f=]�B:Q? ` �6=$: X6^ :V] ` : Z = i ^ = L
` �6= X[M : ZVi ]B:<;Hx+:Q? = M ] ` �B: `�M ` U iwX =+;Y? M ] ` = L t = : `Ch6L = 'r^ ="x `fiVL =+;>=+U�=+] ` x iQLfL =+;Y: `CM_i ]�2%� i-� = ^ = L ` � M ? M ?m: `�` �6=
x i ? `�i t�: ZVL =": ` ; a�M ]Bx L =":Q? = X ] h U�W = L&i t J : L :VU�= ` = L ? #;^ � ^>_ )(�a` l x i U J : L = X#`Ci l ^AJ = L x i U J i ]B=+] ` 2 d-h =
`fie` � M ?�Up:V?C? M_^ = M ]Bx L =":Q? = M ] ` �6=!] h U�W = L�i t J : L :<U�= ` = L ? #wX6M : ZVi ]9:<; x i ^ : LCM :<]Bx+=�Up: `CLfM x�= ?&: L =!x i U�U i ]6; a
h ? = XAM ] ;>: LfZ = ' ^Vi x+:VW h ;Y: LCa ? J =+="x�� L ="x iVZ ] M `CM_i ]�2�g��6=Z� iQJ = M ? ` �B: ` W a,h ? M ] Z U h ; `fM>J ;_=#x i U J i ]6="] ` ?�:V] a
? `CLfi ] Z x iVLCL =";>: `fM>i ]B?&Up: a W = M U J ; M x M_` ; a U i[X =+;>;_= X 2

l



� ]6=#?Cx��6=+U�= J6LCiVJ i ?f= X t iQL �B:V] X ; M ] Z�` � M ? J6LCi WB;_="U M ? `fi,h ?f=e? ` : ` = ' ? J = x M�2 x LCi<` : `fM>i ]9?��_N�:-! 2Z�K= L =�:
t h ;_; x i ^ : LCM :<]Bx+=�Up: `CLfM���M ?�x+:V;>x h ;>: ` = X t iQL =":Qx��,? ` : ` = M ] ` �6=�? a ? ` ="UA2Og�� M ? M ? ` �6=+] X = x i U J i ?f= X�M ] `Ci�M ` ?
= M>Z =+] ^ ="x `CiVL ?m:<] X = M>Z ="] ^ :V; h ="?"2 I ;>; X : ` :et LCi U ` �B: ` ? ` : ` = M ? ` �6=+] X ="x iQLfL =+;Y: ` = X�h ? M ] Z�` �6=
= M>Z ="] ^ ="x `fiQL ?
:<] X U h ; `fM>J ;>= X[M : ZVi ]B:<;�x i ^ : LfM :<]9x�=eU�: `fLCM@� x i U J i ]6="] ` ?!Up: a*` �B=+] W9= `CL : M ]6= X 2'g�� h ? ` �B='x i ^ : LCM :V]Bx�=
U�: `fLCM@� :V?C? i x M : ` = X���M ` �*=":Vx��,? ` : ` = #�� #BM ? X ="x i U J9i ? = X :Q?�����	�019�!)!�
 � ���	��
����	� � ���	��� �bN-�
� �6= L = �����	�0[9�!)! 
 � �������� � ��� �H���%��� ���! ���	� �[���P��� ���! ���	� � �� ��"����� � ��� � � l �


 ���	� M ? ` �6= X6M : ZVi ]9:<;HUp: `fLCM���i t ` �6=$= M_Z =+] ^ :<; h ="? #  ���	� M ? ` �6=
? ` : ` =$U�=":<]A:<] X� � ��� � 
$# ��% � ��� �'& (*) � � � � )I�
� �6= L =+% � ��� � M ] X[M x": ` ="?�? ` : ` =>� iVL x i U J i ]6="] ` � � : `�`CM U�=+��:<] X � � M ? ` �6=Kx i U J ;_= ` =�? = `Oi t `fL : M ] M ] Z!X : ` :B2J �6=+] `fL : M ] M ] Z8#SM ]9? ` =": X�i t h ? M ] Z
` �6=$? ` :<] X : L�Xpi WB?f= LC^ : `CM_i ] ^ ="x `fiQL&# �%��� � # :#? ` : ` =�? J = x M�2 x i WB?f= LC^ : `fM>i ]
^ ="x `fiQL&# � ���	� ��� � #BM ? h ?f= X � �6= L = � ���	� ��� � 
 � ���	��� �P��� � � : �
c :Vx��Ax i U J9i ]6=+] `&#-,U# :Q?f? i x M : ` = X���M_` � ` �9: `KJ : L `CM x h ;>: L ? ` : ` = #�� #[M ? ` �6="] `CL : M ]B= X�h ? M ] Z

 ���	./� 
 � ��"�0��� . ��� ��� ����� ��� �� ������ � . ��� � ��1(�
� ] iV` = ` �9: `  ���	./� 
 � ���	���  �2./� �&:V] X� �2./�,����"F3
 ,����"F�4 � ��"����� . ��� �65	� ���	� ��� �0�7 ���	./�98 5:� ���	� ��� ���7 ����.;��8 �� �������� . ��� � < ��=I�
� �6= L = ,�����F �9> �
s h ? ` = �w`fL :Vx ` ? ` �6= ;>=": X6M ] Z%X[M : ZVi ]B:<;r2 g��6=3x i ^ : LCM :V]Bx�= U�: `fLCM@� :Q?f? i x M : ` = X ��M_` � = :Vx��
x i U J i ]6="] `mM ? � ��.;� 
 � ���	� ����.;�,�����F � ���	��� �rR �

d�h6LCM ] Z�L = x iVZ ] M_`fM>i ]�:V] X�`fL : M ] M ] Ze` �6=$; M_y =+; M � iSi[X�h ?f= X t iVL x i U J9i ]6=+] `?, i t�? ` : ` = �$M ?@BA �P��� �DC9 �2./� )D� ��.;� ) � ���	�9E 
BF A � ���	� ��� �DC9 ���	./� )D���2./�,K����F E ��GI�
T i U J6h[` : `fM>i ]9:<;>; a ` � M ? M ? L =";>: `fM>^ =+; a =IH'x M =+] ` :Q? M_`�M ? i ]B; a ]6= x�="?C?C: LCa `fi J = L t iQL U i ]6= LfiV` : `CM_i ] J = L
? ` : ` = #wM ],x i ] `CL :Q? `�`fi ? ` :<] X : LCX t h ;_; x i ^ : LfM :<]9x�=KUp: `CLfM x�= ? � � M x��,: L = ` �B=-="C hBM_^ :<;>=+] `&i t i ]6= LCi<` : `CM_i ] J = L
x i U J i ]6="] ` 2
I ; ` � iQh6Z � ` � M ? X6i = ? J : Lf`fM :<;>; a �B:V] X ;>= ` �6= JBLfi W6;_="U i t x iQLfL =+;Y: `CM_i ] M ]�t =": `fh6L = ^ ="x `CiVL ? M_`mX6i = ? ] i<`�26`

��M ` � M ] ` �6=
? ` :<] X : L�X 1 5 ="? `fM Up: `fM>i ]A: JBJ6Lfi :Vx���t iVLm`CL : M ] M ] Z ��1 1*?"2 g��6= `fL :<]9?bt iQL Up?�: L =!] i<`KL =+;Y: ` = X
`fip` �6=
U h ; `CM_J ;>= ' x i U J9i ]6=+] ` U i[X =+;Y?KW = M ] Z�h ? = X t iVLKL ="x iVZ ] M `CM_i ]�2 � ]6=�? M U J ;>=
= �w` =+]B? M_i ] M ? `fi'h ?f= ` �6=
: ^ = L : Z = ��M_` � M ] ' x i U J i ]6="] ` x i ^ : LCM :V]Bx�= J = L ? ` : ` = # :V? iVJ6J i ?f= X `fi,` �B= Z ; i WB:<; ? ` : ` =px i ^ : LCM :V]Bx�=Q2
g�� h ?
` �6=
?C:<U�= `fL :<]B? t iVL U M ? h ?f= X = � x�= J[`m` �B: ` =&C h : `fM>i ] l M ? L = J ;Y:Vx+= X W a

�����	�019�!)!�
 �KJ�LNM�O. �0� � �������� . ��� �[���P��� �P�7 ��.;� �[���P��� ���7 �2./� � �� J LNM�O. �0� � ������ � . ��� � � PI�

� �6= L =Q �2./� M ? ` �6=#x h6LfL =+] ` = ? `CM Up: ` = i t ` �6=ex i U J i ]6="] ` U�=":<] 2�g�� M ?-? `fM ;_; X[i ="?�] i<`�awM ="; X : `fL :<]B? t iVL U
` �B: ` M ? ZVh : L :V] ` =+= X�`fi�M ]Bx L = :V?f= ` �B=�; M_y =+; M � iSi[X � M ` h ?f="? ` �B=&?C:<U�=�? iVLf` i t9: J6JBLfi+�[M U�: `fM>i ]
:Q? ;>=":Q? `a' ? C h : L ="?
; M ]6=": L�L = ZVL ="?C? M>i ] � G;! � # W h[`�X[i = ? L =";>: ` = ` �6= `CL :V]B? t iVL U `fie` �B=
x h6LCL ="] ` U i[X ="; ? = ` 2

)



I t h6Lf` �B= L U iwX6M@2 x": `CM_i ] x":<] W = h ? = X*`Ci :Qx�� M = ^ =e: `CL :V]B?bt iQL U ` �B: `!M ? ZQh : L :<] ` =+= X*`fi,M ]Bx L = :V?f= ` �6=
; M>y ="; M � iwi[X 2%g�� M ? `CL :V]B?bt iQL UX�9:V?�:3? M U M ;Y: L t iVL U `Ci ` �6= ^ : LCM :V]Bx�= `fL :<]B? t iVL U X = ?fx LfM W9= X M ] � =+! 2 g��6=
x i U J i ]6="] `1' ? J ="x M@2 x ^ : LCM :<]Bx+=�Up: a W = ��LfM_` ` =+]*:V?� �2./� 
 � �2./�,K�\�"F � ���	���0[9�!)! � �2./���,K����F �bN"*(�

� �6= L =

�����	���019�!)!�
 � J�L M:O. ��� � �2./��� �,K����F
� � �������� . ��� �[���P��� �P�7 ��.;� �[���P��� ���7 �2./� � ��� � ��.;��� �,�����F�KJ LNM�O. �0� � �������� . ��� � �bNQN+�

:<] X�` �B= X[M : ZVi ]B:<;HUp: `CLfM�� � ��.;���,�����F M ? X = 2 ]6= X :Q?� �2./�,K����F 
 � �2./���,�����F � �2./���,�����F �bN l �

g�� M ?�:<;>; i-� ?�:#t h ;>; ' x i ^ : LfM :<]Bx+=!=+;>=+U�=+] `�`fi W =
?a�B: L = X�i ^ = L U�:V] a x i U J i ]B=+] ` ?"2 \K]6t iVLf`fh ]B: ` ="; a�` �6= L = M ?
:e? M>Z ] M�2 x+:V] `mM ]Bx L = :V?f= M ] ` �6=
x i U J6h[` : `fM>i ]9:<; ; i : X,X[h6LCM ] Z�L = x iVZ ] M_`fM>i ] � =-! 2
g�� M ? J : J = L-M ] `fLCiwX6h x�= ?-:p]9: `fhBL :V; = �S` =+]B? M>i ] `Ci'` �B=e? ` : ` = ' ? J = x M�2 x LCi<` : `fM>i ] : J6J6LCi :Qx���2�g��6= `fL :<]B? '

t iVL U�?#: L = `fL : M ]6= X3M ] : 1 5 ?f=+]B?f= #P� � M ;>? ` Up: M ] ` : M ] M ] Z*` �6=�; i-� L = x iQZ ] M_`fM>i ] 'r`fM U�='x i ? `�i t ` �6=,? ` : ` = '
? J ="x M@2 x LCi<` : `CM_i ]�2

	 M�R�
 � S
� �[RA
��4����� S�� ���>O>� �[OZ��� R�� OQ��� �[� RA\

jw=+U M�' `CM = X t h ;>;�x i ^ : LCM :<]Bx+=KUp: `fLCM x�="?�= �w` =+] X'` �6=$x i ]Bx�= J[`�i t ? ` : ` = ' ? J ="x M@2 x LCi<` : `fM>i ]9? # ? i�` �B: `�` �6= `fL :<]B? '
t iVL U�: `fM>i ] : L = `CL : M ]6= X3M ] : 1 5 t :Q?1� M>i ] ZQM_^ =+] ` �6=�x hBLfL =+] ` U i[X =+;&? = `&# L : ` �B= L
` �B:<] W = M ] Z i W ` : M ]6= X
t Lfi U : LfiV` : `fM>i ] X = LCM_^ = X�M ] X = J =+] X ="] ` ; a�i t ` �B=
x h6LCL ="] ` U i[X =+; ? = ` 2
T i ]B? M>X = L&` �6=
x i ^ : LCM :V]Bx�=�Up: `fLCM����� ��.;� 
 � ��� ��� ����.;�,�����F � ��� ��� � �bN")(�

� �6= L = ���2./�,K����F M ?O: Z : M ]p: X[M : ZVi ]B:<;6x i ^ : LCM :V]Bx�=mUp: `CLfM�� :V] X � ��� ��� M ? ` �6=�t h ;>; iQL W6; i x y�X[M : ZQi ]B:V; `fL :<]B? t iVL U
i t ` �B=#x i ^ : LfM :<]Bx+=$Up: `fLCM�� 2Kg�� M ? M ? ^ = Lfa ? M U M ;Y: L�`fi x i ^ : LCM :V]Bx�=$Up: `fLCM@� t iVL U X ="?Cx LCM W = X*M ] ="C h : `fM>i ] N #
i<` �B= Lp` �B:<] ` �6= M U J ; M x M_` x i ]B? `fL : M ] `�M ] ` �B= ? ` : ` = ' ? J ="x M@2 x LfiV` : `CM_i ] #&L = ? h ; `fM ] Z t LCi U ` �6= = M>Z =+] ^ ="x `CiVL
X ="x i U J9i ? M_`fM>i ] #�` �9: `$` �B= `fL :<]B? t iVL U M ? iVLf` � i ] iVL Up:<;r2 � ��� ��� Up: a W = `fM = X i ^ = L :*? = `
i t�x i U J i ]B=+] ` ? #
?f: a :<;>; ` � i ? =e:V?C? i x M : ` = X
��M ` � ` �B=�?C:<U�=e? ` : ` = i t&: J : L `CM x h ;>: L x i ] ` = �w`1' M ] X = J =+] X ="] `�J � i ]6= #9` �6= # :<] X� ��.;�,�����F M ?�x i U J i ]6="] ` ? J ="x M�2 xV2/GK: ` �6= Lm` �B:<] iVJ6`fM U M ? M ] Z � ��� ��� #w` �6= M ] ^ = L ? = # � ��� � #6M ? iVJ[`CM U M ? = X$#w` � h ?

� ��� � 
 � ��� ����� � �bN&:I�

, `�M ? ^ = LCa x i U J ;>= ��`Ci�iVJ[`CM U M ? = ` � M ? X[M>L = x ` ; a ? i :V]�= �[J = x ` : `fM>i ] ' Up: �[M U M ?C: `fM>i ]!: JBJ6Lfi :Vx�� M ? : X[iQJ[` = X � )+! 2
g ie`fL : M ] ` �6= `CL :V]B?bt iQL U ` �6=!t i ;_; i-��M ] Z : h �[M ; M : Lfa t h ]Bx `CM_i ] M ? h ?f= X �� ��(*) �( � 
 � � �bN 1 �

N
l

J!. ��� �!����� � . ��� ��" � �2./� _ ; iQZ � & � �2./�,����"F & ��� l ; iQZ � & � & � _ A � �� �2./� ��� � E � � �2./��� �,K�\�"F A � �� ��.;� ��� � E
#
� �6= L = � M ?�:�x i ]9? ` :<] ` M ] X = J =+] X =+] `�i t ` �6=-U i[X =";9U�= :<]':<] Xp^ : LCM :V]Bx�= # � ��.;� M ? ` �6=-? ` :V] X : L�X ] iQL Up:<; 'M ?C: `CM_i ]�t :Qx `fiQL :V?C? i x M : ` = X���M ` �*x i U J i ]6="] `?, :<] X�� �2./� ��� � 
 �P��� ���7 �2./� �bN�=(�$�%�&('*),+.-/'102),310,45-.687:9<;�&>=?)A@B'1'<CED(0,FG-(-B'1DIH�FG0A'<=?),'*F?HJC(F?6,=K6,45FGCMLONP'1C(31'RQS&.'<02'*0,'1-(02'<)2'1CT62)�62&('U62F?6�=?VWCT+(XY@/'10AF?H31FGXZ-BFGC('1C�6,)[=?),),FT314:=K6,'1D]\^4 62&�62&('W620�=?C()�H�FG02XA=K6,45FGC�31V:=?),)�_.L

:



d�M�? = L ="] `fM : `fM ] ZN��M_` � L ="? J = x `m`fi � awM ="; X ?

���]��� � ��(*) �( �
� � 
 J!. �0� �!�"�0� � . ��� ��� � � �^� � _ ���2./��� �,K�\�"F �

�� �2./� ��� � �� �2./� ��� � ��� �bN R �

\K][t iQL `Ch ]B: ` =+; a�` � M ? X[i = ?K] iV`-awM ="; X :�? M U J ;_=#x�; i ?f= XI' t iVL U ? i ; h[`fM>i ] `Ci'` �6= J6LCi W6;>=+U # :V?�="C h : `CM_i ] N R M ?
] i ] ' ; M ]6= : L 2%� i-� = ^ = L M_` M ? J9i ?f? M W6;_= `Ci
X ="?Cx LCM W =K:!? M U J ;>= M ` = L : `CM_^ =m?Cx��6="Ue= � � M x�� M ? ZVh : L :V] ` =+= X : ` = :Vx��
M ` = L : `fM>i ] `fi�M ]Bx L = :V?f= ` �6=�; M_y =+; M � iwi[Xpi t ` �6=!: X : J[` : `fM>i ] X : ` :B2 d = ` : M ;>? i t ` �6= iVJ[`CM U M ?f: `fM>i ]�: L = ZVM>^ =+] M ]
: J6J =+] X6M@�'I 2�7 iVL = ? `CM Up: `CM ] Z$` �6=�x i U J i ]B=+] ` ? J = x M�2 x�U i[X =+; J : L :<U�= ` = L ? =&C h : `fM>i ]B? ? M U M ;Y: L `fi 1$:V] X =
: L = h ? = X 2
d�h6LCM ] Z�L = x iVZ ] M_`fM>i ] ` �6=$; M_y =+; M � iwi[X�M ?�W9:V?f= X�i ]��@ A��P��� �DC9 �2./� )D� �2./� ) � ��� � E 
$F A"� ��� � ��� � C � ��� �  �2./� ) ���2./�,K�\�"F E _ ; iVZ A & � ��� � & E �bN�G(�

:<] X � ��� � ��� � 
 � ��� � �P��� � �bN P(�
g�� h ?$W a ? `CiVLCM ] Z � ��� �  �2./� M ]B? ` =": X i t  ��.;� ` �B=�x i ? `$i t�x+:V;>x h ;Y: `fM ] Z,` �B=p; M>y ="; M � iwi[X ?$:V?C? i x M : ` = X ��M_` �
? ="U M�'r`fM = X t h ;_;�x i ^ : LCM :V]Bx�=#Up: `fLCM x�="? M ? ` �B: `
i t i ]6=eU�: `fLCM@� ^ ="x `fiVL U h ; `CM_J ; M x+: `fM>i ] J = L1'r`fL :<]B? t iVL U x�;Y:V?C?
:<] X :<]A: XBX[M `CM_i ]��<2
, `�M ? �&iVLf` �%=+U J �B:Q? M ? M ] Z ` �6= X6M@? = L =+]Bx+=AW9= `0� ="=+] ? ="U M�'r`fM = X t h ;_; ' x i ^ : LCM :V]Bx�=,Up: `CLfM x�= ?e:V] X ? ` : ` = '

WB:V?f= X*LCi<` : `CM_i ]B?+2�g��6=�U i ? `�M U J iVLf` :<] `!X[M@? = L =+]9x�= M ? ` �B: `�` �6=e?f=+U M�' `CM = X t h ;>; ' x i ^ : LfM :<]Bx+=
Up: `CLfM x�= ?�: L =
`fL : M ]6= X M ] : 1 5 ? ="]B? = t Lfi U ` �6= `CL : M ] M ] Z X : ` : ZQM_^ =+] ` �6= x hBLfL =+] ` U i[X =+;�? = ` 2 , `.��iQh ; X i ]6; a W =
J9i ?f? M WB;_= `fi$`CL : M ]�:�? ` : ` = ' W9:V?f= X�LCi<` : `fM>i ] M ]�:#1 5 ?f=+]B?f= � �6="]�:<;>; ` �6= ^ :V; h = ? i t0� �2./�,K����F :Q?f? i x M : ` = X ��M_` �
: J : Lf`fM x h ;Y: Lm`CL :V]B? t iVL U : L = ` �6=
?C:<U�=
	V2�g awJ6M x+:<;>; ap` � M ?�x i ]B? `fL : M ] `�M ?�] i<` ?C: `CM ? 2 = X 2 I ? ` �6=$] h U#W9= L�i t
`fL :<]B? t iVL Up? X ="x L = :V?f="? # ? i�` �B= X[M@? = L =+]9x�="?KW9= `0� ="=+] ` �6=
x i U J i ]6="] ` ? J ="x M�2 x ^ : LCM :<]Bx+="?m:V?C? i x M : ` = X.��M_` �
: J : L `CM x h ;>: L�`CL :V]B? t iVL U W ="x i U�="?-;>: LfZ = L"# :V] XA` �6= X6M@? = L =+]Bx+=#W = `0� =+="] ` �B=e? ` : ` = ' ? J = x M�2 x LCi<` : `fM>i ] :<] X
1 5 = ? `CM Up: ` = X LfiV` : `fM>i ]*W ="x i U�="? M ]9x L =":V? M ] Z ; a ;Y: LCZ =Q2�7 h6Lf` �6= L U iVL = #9` �B= L =e: L =#] i x i ]B? `fL : M ] ` ? i ] ` �6=
t iVL U i t ` �6=eUp: `fLCM���`CL :V]B?bt iQL U M ] ? ="U M@'r`fM = X t h ;>; ' x i ^ : LfM :<]9x�=
Up: `CLfM x�= ?+2 ,u] ` �6=e? ` : ` = ' ? J ="x M�2 x LfiV` : `CM_i ]B?
` �6= `fL :<]B? t iVL Up? : L =�x i ]B? `fL : M ]6= X#`Ci W = iVLf` � i ] iQL Up:<; # :Q? ` �6= a : L = X = LfM>^ = X t Lfi U ` �6=-= M>Z =+] ^ ="x `CiVL ? i t ` �6=
? ` : ` =
x i ^ : LCM :V]Bx�=-U�: `fLCM@� 2

� ��
 T���R�
9R]���POQ�	�[��� �$\%\���RA\

��
�� ��������������������� �"!�#$��� �"%
I ] M U J iVLf` :V] `!M ?C? h = M ] ` �6= J6L :Qx `CM x":<; M U J ;>=+U�="] ` : `CM_i ] i tm="? `fM U�: `fM ] Z,` �6= `fL :<]B? t iVL U M ? ` �6=�? ` : `fM ? `CM x"?
L ="C hBM_L = X 2Q, t M U J ;_="Ue="] ` = X X[M>L = x ` ; aAM_`�M ?�]B="x�= ?f?C: LCa�`fi ? `fiQL ='&�� ^ �+� #$� �6= L = ^ M ? ` �6= X[M U�="]B? M>i ] i t ` �6=
t =": `Ch6L = ^ ="x `fiQL&#�J : L :<U�= ` = L ? J = L x i U J i ]B=+] ` 2�g�� M ?
x":<] ^ = Lfa L : J6M>X ; a W9= x i U�=p= �wJ =+]9? M>^ = M ] ` = L Up? i t
Ue="U iVLCa :Q? ` �6=#] h U�W = L-i tOx i U J i ]B=+] ` ? M ]Bx L = :V?f="?"2 I ; ` = L ]B: `fM>^ =+; a #9M `�M ? J9i ?f? M W6;_= `fi'L = ' = �[J6L ="?C?�:<;>; ` �6=
= �[J6L ="?C? M>i ]B? M ]*: J6J =+] X6M@�AI M ] ` = L Up? i t

D �)(�� 
 J!. ��� N
* ��.;� �(

�!�"�0� � . ��� �
�� ��.;� ��� � �� �2./� ��� � � � l *(�

� �6= L ='+ M ] X[M x+: ` ="? i ]6= i t ` �6= ^ X[M U�=+]B? M_i ]B?"2 I ?C? h U M ] Z,` �B: ` :,t h ;>; `fL :<]B? t iVL Up: `CM_i ] Up: `CLfM�� M ? `fi W =
="? `fM U�: ` = X3` �6="] M_`#M ? i ]6; a ]6= x�= ?f?C: LCa `Ci ? `fiVL =,&�� ^ �-� J : L :<U�= ` = L ? J = L�`CL :V]B? t iVL U,2 , tKW6; i x y('uX[M : ZVi ]B:<;

- %�&('�V:=?)�6 6,'102X/. V5F10"243 563 78. )2&(FG+(V5D8)2620,453�62V 9*@B'Y\^0,4 6�6,'1CR=?) $- V5F10 5 3 563 - 8 .M62&�+() =?V5V5F<\^45C:0�62&('�D.'162'10,XZ45C>=?C�6WF?H;5 6,F<0GFC.'�0�=K624 =�'GL>@? HPFGC(V 9 FGC('A620�=?C()�H�FG02XA=K6,45FGCR3<V:=?)2) 45)Y+(),'1D 62&('1C V5F10�2A3 5B3 7 D(FT'1)�C(F?6�D.45),310,45XZ45C>=K62'Z@B'�6 \ '1'<C 62&('�XZF�D('1V5)J),F*XA=C9 @B'4D0GC.FG0,'1DML ? 6[45) =?V5)2F�-BFG)2),45@(V5'W62F�'1V545XZ45C>=K62'W6,&.' 0,'CET+(450,'1XZ'1C�6,)^H�FG0^6,&('JD('�62'<02XZ45C>=?C�6[62'<02X @F9]),45XZ-(V 9�)23 =?V545CG0A62&('J'1V5'<XZ'1C�6,)F?H 62&(' D(4:=H0GFGC>=?VM3<F�=G=?024:=?C(31'JXA=K620,4 I6J K1K4L LM %�&(45)�'4N '13�624 =�'<V 9])26,=K6,'1)�6,&(=K6 =?V5V 3<FGXZ-BFGC('1C�6�=?=?0,4:=?C(31'1)P=?),),FT314:=K6,'1D]\^4 62&�62&('W)�=?XZ'[)26,=K6,'J=?0,' 6245'1DML1



`fL :<]B? t iVL Up?O: L = `fi W = h ?f= X�# t iQL = � :VU J ;_=K:Q? h ?f= X�M ] ` �6=-= �[J = LCM U�=+] ` ?	�6= L = � �6= L =K:�? = J : L : ` = `fL :<]B? t iVL U
M ? h ? = X t iVL = :Vx�� i t ` �B=�? ` : `CM x #SX ="; ` :$:<] XpX =+; ` : 'uX ="; ` : J : L :<U�= ` = L ? #<` �6=�? `fiQL : Z = L =&C h6M>L ="Ue="] ` ? M ? L = X[h x+= X
:V? �
��� &�� ^ �"� � �6= L =�� M ? ` �6=�] h U#W9= L�i tKWB; i x y ?+2 g��B=�:Vx `fh :V;�x�� iQM x+= i t � �6= L = `fi ? `fiQL = ` �6=�? ` : `fM ? `CM x"?X = J =+] X ? i ] ` �6=$] h U#W9= L :<] X ]B: `fh6L = i t ` �6= `CL :V]B? t iVL U�?m:V] X'` �6=$] h U�W = L�i t x i U J i ]6="] ` ?+2
,u]�: XBX[M `CM_i ] `Ci s h ? `�h6JHX : `CM ] Z#` �B= `CL :V]B?bt iQL U J : L `mi t ` �6=!x i ^ : LCM :<]Bx+=KUp: `fLCM�� #wM_`�M ? J i ?C? M W6;>= `fi ? `fiVL =

` �6=�? ` :<] X : LCX ? ` : `fM ? `CM x"? `fi
hBJ X : ` = ` �6=KU�= :<]�2�g�� M ? :V;_; i-� ? ` �6=-U�=":<]9? `fi W = hBJ X : ` = X : `O` �6=-?C:<U�= `fM U�=
:V? ` �6=A? ="U M�'r`fM = X t h ;>; ' x i ^ : LfM :<]9x�=pUp: `CLfM�� `CL :V]B? t iVL U,2 , t ` �6=,? ` : `fM ? `fM x+?e: L =�? `CiVL = X : `
` �6=Ax i U J9i ]6=+] `
;_= ^ =+; #�L : ` �6= L�` �9:<] : `�` �6= `fL :<]B? t iVL U ;_= ^ ="; #-M `AM ?A:V;>? i J i ?C? M W6;>= `Ci hBJ X : ` = ` �B= x i U J9i ]6=+] `a' ? J = x M�2 x
X[M : ZVi ]B:<; ' =";_="U�=+] ` ? i t ` �6= x i ^ : LCM :<]Bx+=*U�: `fLCM@� 2 , t�:V;_; ` �B= J : L :VUe= ` = L ?': L = h6J X : ` = X ? M U h ; ` :<]6= iVh ?f; a
:Vx+x iVL�X[M ] Z!`fi$` �6=�x h6LfL =+] ` :V; M>Z ]BUe="] `O` �6="] ` �B= L = M ? ] i
h ] M C h =�? i ; h[`CM_i ] M ]�x i U�U i ] ��M_` � ` �6=�1 5 ; M ]6=": L
X[M ?Cx LCM U M ]B:V] ` :V]B:<; a ? M ? `CL : M ] M ] Z �_NVNH! 2 � ]6= � : a : LCiVh ] X�` � M ? J6LCi WB;_="U # � � M x�� M ?K:V;>? i : JBJ ; M x+:VW6;>= `fip` �6=
1 5,`fL : M ]6= X ; M ]6= : L�X[M ?fx LfM U M ]9:<] ` :<]B:V; a ? M ? # M ? `fi!M ` = L : `CM_^ =+; a$iVJ[`CM U M ? = ` �6=mUe= :<]p:<] X
`CL :V]B?bt iQL U # � #<` �B=+]
` �6='x i U J9i ]6=+] ` ? J = x M�2 x X[M : ZVi ]B:<;�x i ^ : LfM :<]Bx+=#Up: `fLCM@� 2 c :Vx�� M ` = L : `CM_i ] M ? ZVh : L :V] ` =+= X*`Ci,M ]Bx L = :V?f= ` �6=
; M>y ="; M � iwi[X�i t ` �B= `fL : M ] M ] Z�X : ` :B2 g�� M ? U�: a W = J = L t iVL U�= X�h ? M ] Z$` �6=�?fx��B=+U�= X = ?fx LfM W = X�M ]�: J6J =+] X[M@�'I 2
� i-� = ^ = L&#�` � M ? M ?$] i<` x i ]B? MYX = L = X M ] ` � M ? ��iQLfy X6h = `fiA` �6=pU�=+U iVLCa L =&C h6M>L ="Ue="] ` ? ` �9: `Z�&iVh ; X L = ? h ; `
t Lfi U X =":V; M ] Z ��M_` �A;>: LfZ =!U i[X =";�? = ` ?"2

��
�� � #	��
 �;�
��� �C� �"� ���������$�����"!�#$�C���"%

0 5 10 15 20 25 30 35 40 45 50
−68.8

−68.6

−68.4

−68.2

−68

−67.8

−67.6

−67.4

−67.2

−67

−66.8

Iteration

A
ux

ili
ar

y 
F

un
ct

io
n 

V
al

ue

7 M>ZVhBL =KNQq T i ] ^ = LfZ =+]Bx+= L : ` =�t iVL ="? `fM U�: `fM ] Z�` �6= `CL :V]B?bt iQL Up: `fM>i ]�U�: `fLCM@�!i t ` �6= ?f=+U M@'r`fM = X t h ;_; ' x i ^ : LCM :V]Bx�=
U�: `fLCM@� 2� ]6= M ?f? h = M ?Q� i-� ; i ] Z'` �6=#= ? `CM Up: `fM>i ] ` :V? yA` : y ="?"2$7 iQL-` �6=�? ="U M�'r`fM = X t h ;_; ' x i ^ : LCM :V]Bx�=#U�: `fLCM@�A` �6=
="? `fM U�: `fM>i ] J6LCi x+="?C? M ?K:V] M_` = L : `fM>^ = i ]6=Q2�7 M>ZVhBL =�N$?1� i-� ?&: `bawJ6M x+:V;�x��B:<] Z = M ]*: h �[M ; M : LCa t h ]Bx `fM>i ] ^ :<; h =
: Z : M ]9? `�M_` = L : `fM>i ] ] h U#W9= L 2Q,u] Up:<] a : JBJ ; M x+: `fM>i ]B? # J : Lf`fM x h ;Y: L ; a ;Y: LCZ = 'r^Qi x":<W h ;>: Lfa ? J =+="x�� 'rL ="x iVZ ] M `CM_i ]
` :V? y ? # ` �6=pUp:<s iVLCM `ba i t ` �6= `CL : M ] M ] Z,`fM U�= M ?
? J =+] `
i W ` : M ] M ] ZA` �6='? ` : `CM ? `fM x+?!t LCi U ` �6= `fL : M ] M ] ZAX : ` : #
L : ` �6= L$` �B:V] ="? `fM Up: `fM ] Z*` �6='U i[X =+; J : L :<U�= ` = L ? ZVM>^ ="] ` � i ? =�? ` : `fM ? `CM x"?+2*g�� h ? ` �6=�:Qx `Ch :<; J : L :<U�= ` = L
="? `fM U�: `fM>i ] `CM U�= M ? ] i<` x LCh x M :<;r2 7 iVL :V;_; ` �B=�x+:Q? = ? x i ]B? M>X = L = X �6= L = ` �6= = ? `CM Up: `fM>i ] i t ` �6= `fL :<]B? t iVL Up: `fM>i ]
U�: `fLCM@�.� :Q? Lfh ] `fi x i ] ^ = LfZ =+]Bx+=V2

��
�� � �����<����� ��� ��� �������$� � ��� �����;� ��� ��� �
I ^ : LCM = `ba�i t ` ="x��B] M C h = ?OUp: a W9= h ? = X t iVL x�; h ? ` = LCM ] Z x i U J i ]B=+] ` ? # t iQL = � :VU J ;_= X ="x M ? M_i ] `fL =+= `bawM ] Z �_NH! 2
\K][t iQL `Ch ]B: ` =+; a #�M_`�M ?��B: LCX = L�`fi X ="x MYX =
� i-� `Ci ZVLCiVh6J ` �B= x i U J9i ]6=+] ` ? � �6=+] h ? M ] Z ? ="U M@'r`fM = X t h ;>; '
x i ^ : LCM :V]Bx�=�U�: `fLCM x+="?"2
g��6=�? M U J ;_= ? ` : JBJ6Lfi :Vx�� M ? `fi�`fM =e:V;_;�? ` : ` ="? i t ` �6=�?C:<U�=#U i ] iVJ � i ]6= `fiVZ = ` �6= L 2
g��6='x�; h ? ` = LCM ] Z U�: a :<;Y? i W9= X = ` = L U M ]6= X W a Z =+]6= L : `fM ] Z :�t h ;_; x i ^ : LCM :V]Bx�=eUp: `fLCM�� ? M ] Z ;_=px i U J9i ]6=+] `
? a ? ` =+U :<] X,J = L t iVL U M ] Z : ZQZ ; i U�= L : `CM_^ =�x�; h ? ` = LfM ] Z 2
I ] :V; ` = L ]B: `CM_^ =�?Cx��6=+U�= ` �B: ` �B:Q? JBL = ^SM>iVh ? ; a W =+="] h ?f= X t iVLeZ ="]6= L : `CM ] Z L = ZVL ="?C? M>i ] x+;>:Q?f? `fL =+="? M ?

WB:V?f= X i ] ; i x+:V;_; a Up: �[M U M ? M ] Z�` �6=�; M_y =+; M � iSi[X � 1"! 2���= L =e:�U i[X[M@2 = X ^ = L ? M_i ] i t�3 ' U�=":V]B?�x�; h ? ` = LCM ] Z�M ?
=



h ? = X 2N, t ` �6= L =': L =�x h6LCL =+] ` ; a�� `CL :V]B? t iVL U�? ` �6=+] t iVL = :Vx��3? ` : ` =�� #6� #�` �B= `fL :<]B? t iVL U :V?C? i x M : ` = X
��M_` �
` �B: ` ? ` : ` = #

�
� ���	� #[M ? X = ` = L U M ]6= X W a�

� ���	� 
 : LfZ Up: ������ 	
 � J�LNM�O!. ��� �!�"�0� � . ��� �]" l ; iQZ � & � ��� � & ��� A � ��� � �� ��.;� ��� � E � � �2./��� � A � ��� � �� �2./� ��� � E #
� �� � l N+�

g�� M ? M ? ZQh : L :<] ` =+= X%`Ci Z =+]6= L : ` = : ; i x":<;�U�: �[M U h U i t#:Q?f? M_Z ]6U�=+] ` 2 � ]6= J6Lfi W6;>=+U ` �B: ` �9:V?�W9="=+]
i WB?f= LC^ = X���M_` � ` � M ?mt iQL U i t iQJ[`fM U M ?C: `CM_i ] M ? ` �6= X = J =+] X =+]Bx a�i t ` �B=
x�; h ? ` = LCM ] Zei ] ` �6=
? ` : Lf`�J9i ? M_`fM>i ] 2
7 iVL ` �6=-= �[J = LCM U�=+] ` ? J6L ="?f=+] ` = X�M ] ` � M ? J : J = L :�? M ] Z ;>= `fL :<]B? t iVL U M ? h ? = X t iVL =":Qx�� J � i ]6=-x+;>:Q?f?�:<] X

] i�L = :V?C? M>Z ]6U�="] `mi t�x i U J9i ]6=+] `�iVL ? ` : ` = `fi�`CL :V]B?bt iQL U h ] X = Lf` : y ="]�2

��
 � � #	� �"����� �
� � ����#$� � � �
J �6=+]'x":<;Yx h ;Y: `CM ] Z!` �6= `CL :V]B?bt iQL U ` �6= L = M ?O: X :<] Z = L�i t ` �B=�? ` : `CM ? `fM x+?�? `CiVL = X ] i<` �9: ^SM ] Z t h ;>; L :<] y 2 g�� M ?
U�: a W = X[h = `Ci ] h U�= LfM x+:V; M ]B:Qx+x h6L :Qx M ="? iVL :,; M U M ` = X :<U iQh ] `�i t `fL : M ] M ] Z*X : ` :62 d = 2 ] M ] Z D �)(�� :Q? M ]
=&C h : `CM_i ] l * #S` �6= 2 ]B:V; ` = L U i t ` �6=!x+:<;Yx h ;>: `fM>i ] i t ` �6= J6LCi WB:VW M ; M_`ba U�: a W =!?1� i-� ] `fi x i ] ` : M ] ` �6= ` = L UJ!. ��� �!����� � . ��� � A � ��� �

�� �2./� ��� � E � ���2./��� �,����"F A"� ��� � �� ��.;� ��� � E 
��! ( ����� ��� �( D �)(�� � ��� ���( � lQl �

, `�M ?#? M U J ;>= `fi ? ="= ` �B: `�� �6="] D �)(2� X[i = ?
] iV` �B: ^ =�t h ;_; L :V] y ` �6=+] ` �6=�=";_="U�=+] ` ? i t � ( # LCi-� + i t � #
M ] ` �6=�] h ;>; ? J :Qx�=
Up: a W9=e? = ` : L W M_`fL : LCM ; a ;Y: LCZ =�� ` � M ? ��M ;>; M ]Bx L =":Q? = ` �6=�; M>y =+; M � iwiwX :Q? M_`-M ]Bx L =":Q? = ? & � & #
W h[`$X[i ="?�] i<` :<; ` = L�` �6= ^ :V; h = i tO="C h : `CM_i ] lVl ��2!g��6= L =#: L = `0��i ? i ; h[`CM_i ]B? `fi'` � M ? JBLfi W6;_="U # ? M U M ;Y: L-`fi
` �6=�x":<;Yx h ;Y: `CM_i ] i t ` �6= `CL :V]B? t iVL U�? M ]*Up: �[M U h U ; M>y ="; M � iwi[X ; M ]6=": LKL = ZVL ="?C? M_i ] � 1 5 5 GQ� � N l ! 2&g��6= 2BL ? `
M ? `Ci,h ? =pW6; i x y X[M : ZVi ]B:<; `CL :V]B?bt iQL Up: `fM>i ]B? #H` � h ? X[L :<Up: `fM x+:<;>; a*L = X[h x M ] Z,` �B=�x��9:<]Bx+= i t�] i ] ' t h ;_; L :<] y
U�: `fLCM x+="?"2 I ; ` = L ]B: `fM>^ =+; a jIK d Up: a : Z : M ]�W = h ?f= X 2 D � (2� Up: a W9= L = ��LCM_` ` ="],:Q?

D �)(�� 
 � � (2� 
 �)(�� � � (2��� � l )(�
:<] X �

� �( 
 � �)(���� � �( � l :I�
k a*iQJ[`fM U M ? M ] Z

�
� ( M ] i ]B; aA` � i ?f= X6M U�=+]9? M>i ]B? � �B= L = ` �6= L =e: L =e] i ] h U�= LCM x":<;�:Vx"x h6L :Vx a,JBLfi W6;_="Up? #H` �6=? ` :<] X : LCX L = ' ="? `fM U�: `fM>i ] t iVL U h ;Y:<=,t iQL�` �6= x i ]B? `fL : M ]6= X x+:Q? =AUp: a W = h ?f= X 2 7 h6Lf` �6= L�X = ` : M ;>? i t ` � M ?

iVJ[`CM U M ?f: `fM>i ]A: L = ZQM_^ =+] M ]A: JBJ ="] X[M�� k 2

��
�� � �����:%<�C�������$��� � � � � � ��� �����:��� �"����� � � ��������� ���
g��6= L =#: L =�? M_`fh : `fM>i ]B? � �6= L = ` �6=�=";_="Ue="] ` ? i t ` �B=ex i U J9i ]6=+] `a' ? J = x M�2 x$Up: `CLfM�� : L =
] i ] ' X6M : ZVi ]9:<;r2Kg��6=
U i ? `-i W ^wM_iQh ?�? M_`fh : `fM>i ] �&iVh ; X W9= � �6= L =�? `fi x��B:V? `fM x!? = Z U�=+] ` U i[X =+;Y? �_N"=-! � = L = `Ci W = h ?f= X 2��K= L = ` �6=
x i ^ : LCM :V]Bx�=�Up: `CLfM�� Up: a W9=�? J ; M `#M ] `fi `0��iA` = L U�? # : ��M ` � M ] ' t L :<U�=�x iVLCL =";>: `fM>i ] :V] X :AW = `0� =+=+] ' t L :<U�=
x iVLCL =+;Y: `fM>i ] 2 g�� h ? ` �6= ��M_` � M ] ' t L :VU�= x iVLCL =+;Y: `fM>i ]%Up: a W = U i[X =+;>;>= X W a : x i U J i ]6="] `a' ? J ="x M�2 x,t h ;>; '
x i ^ : LCM :V]Bx�=�Up: `fLCM�� :<] X�` �6=�W = `0� =+="] ' t L :VUe=&=+;>=+U�="] ` ? i ]e?f: a : J � i ]6= ' ? J = x M�2 x�?f=+U M�' `CM = X t h ;_; ' x i ^ : LCM :V]Bx�=
U�: `fLCM@� 2 g��B= iVJ[`CM U M ?f: `fM>i ] M ]*: J6J ="] X[M��,I :Q?f? h U�="? ` �B: `�` �6=�x i U J9i ]6=+] `a' ? J = x M�2 x�Up: `fLCM���M ? X[M : ZVi ]B:<;r2
j ` :V] X : L�X%ZVL : X[M =+] `'X = ?fx+=+] ` ?fx��B=+U�="?'x iVh ; X W9= h ? = X$#&` � iQh6Z � ` � M ? L ="C h6M_L ="?p? `fiQL : Z = i t
? ` : `CM ? `fM x+?�: `
` �6=�x i U J i ]B=+] ` ;>= ^ =+; :<] X U�: a W =ex i U J6h[` : `fM>i ]9:<;>; a = �[J =+]B? M>^ =V2 I ; ` = L ]9: `fM>^ ="; a # ` � M ? JBLfi W6;_="U U�: a W =
i ^ = L x i U�=KW aph ? M ] Z :�U i[X[M�2 = X�^ = L ? M>i ] i t����! #"%$!&('*)�+-,.,/�!"%$!'0�p1 5 5 G �5R&!r2 ��= L = ` �6= ��M ` � M ] ' t L :<U�=-t h ;>;
x i ^ : LCM :V]Bx�=�Up: `CLfM x�= ? # ���2./�1 # : L = X ="x i U J i ?f= X :V?� �2./�1 
 � �2./� � ��.;�,�����F � �2./��� � l 1 �
g��6=�?f=+U M@'r`fM = X t h ;_; ' x i ^ : LCM :V]Bx�=�Up: `CLfM x�= ?
: L = ` �6="] i W ` : M ]6= X3M ] ` � M ?�] iVL Up:<; M ?f= X3X[i U�: M ] #%� �6= L = i ]6; a����.;�,�����F ]6=+= X ? `Ci W =ex i ]B? MYX = L = X 2�g�� M ?�: J6J6LCi :Qx��,Up: a :<;Y? i W9= h ?f= X t iVL : X : J[` : `fM>i ] :<] X*M ? X = ` : M ;>= X*M ]
` �6=$]6= �w` ? = x `fM>i ] 22 %�&(45)^=?),)2+(XZ'1)�62&>=K6[=?V5VM31FGXZ-BFGC('1CT62)P=?),),FT314:=K6,'1D]\^4 62&U= -(=?0262453<+.V:=?0^)�6�=K62'W\^45V5VM+()2' 6,&('W),=?XZ'[620�=?C()�H�FG02XA=K6,45FGCML

R



� M.TURAO�� R �YOZ��
�� � � �[�	����
 R ����O8��� 
4OZT.�POQ�	�[���

g��6= L = M ? ` �B= C h = ? `CM_i ] i t � i-� ` �6=!U i[X =+; ' W9:V?f= X ; M ]6=": L�`CL :V]B? t iVL U�: `fM>i ]�?Cx��6="Ue= ? # x h6LfL =+] ` ; apJ iVJ6h ;>: L&M ]
? J =+= x�� L = x iQZ ] M_`fM>i ] # Up: a W =-: J6J ; M = X�`fi ? M_`fh : `fM>i ]B? � �6= L =�?f=+U M�' `CM = X t h ;>;Hx i ^ : LCM :V]Bx�=�Up: `CLfM x�= ? : L = h ?f= X 2
1 5 5 G M ?�] i<`�h ? h :V;_; a : J6J ; M = X,`fi U i[X =+;Y? ��M_` � t h ;_; ' x i ^ : LCM :V]Bx�=!Up: `CLfM x�= ?K:V? M `�M ?�x i U J6h[` : `CM_i ]B:<;>; a�`fiwi
= �[J ="]B? M_^ =Z� =+! 2�g��6=K?C:<U�= J6Lfi W6;>=+U : J6J ; M = ? � �6=+]p?f=+U M�' `CM = X t h ;_; x i ^ : LCM :V]Bx�=&: L = h ? = X 2	� i-� = ^ = L"# M ]B? ` = : X
i t : J6J ; awM ] Z ? ` :<] X : LCX : X : J[` : `fM>i ]�?Cx��6=+U�="? # :!U i[X[M�2 = Xe^ = L ? M>i ] i t�] iVL U�:V; M ?f= XeX[i Up: M ]'1 5 5 G � R+!BUp: a
W9= h ?f= X 2 g��6= iVLCM>ZVM ]B:<;S] iVL Up:<; M ?f= X#X[i Up: M ]�1 5 5 G Up: JBJ = X :V;_; ` �B=mx i ^ : LCM :V]Bx�=�U�: `fLCM x+="? `fi-` �B= MYX ="] `CM `ba
U�: `fLCM@� :<] X x":<;Yx h ;Y: ` = X#` �B= `fL :<]B? t iVL U M ] ` � M ? ]6= � ? M U J ; M@2 = XpX[i U�: M ]
� ` � M ? M ? ` �6=�?C:<U�=Kx i U J6h[` : `fM>i ]B:V;
x i ? `!M ] ="? `fM U�: `fM ] Z'` �6= `fL :<]B? t iVL Up?�:Q?-;>=":Q? ` ?aC h : L = ?�; M ]6=": L-L = ZQL = ?f? M_i ]F� G;! ��2
g��6= `CL :V]B? t iVL U � :V? ` �B=+]
U�: J6J = X WB:Qx y�M ] `fi$` �6= iVLCM>ZVM ]B:<; X6i Up: M ]�2 g�� M ? Z ="]6= L : ` ="?O: `CL :V]B?bt iQL U � � M x�� M ? ZVh : L :V] ` =+= X�`Ci
M ]Bx L =":Q? =
` �6=�; M_y =+; M � iwi[X i t ` �6=': X : J[` : `fM>i ] X : ` :62�� i-� = ^ = L&# ` �B=�?Cx��6="Ue= � :V?-t iVh ] X `Ci W =p? ="]B? M `CM_^ = M ] x+= Lf` : M ]
x+:V?f="? i t h ] i WB? = Lf^ = X x i U J i ]6="] ` ?+2 ,u]B? ` =": X i t!x i ] ^ = Lf`fM ] Z*` �6=*x i ^ : LCM :V]Bx�=�Up: `fLCM x�="? `fi ` �6= MYX ="] `CM `ba
U�: `fLCM@�$#w` �6=$Up: `fLCM�� Up: a W9= X ="x i U J9i ? = X�M ] `fi�M ` ?�= M>Z ="] ^ :V; h ="?�:<] X = M_Z =+] ^ = x `fiQL ?��

� �2./� 
 � �2./� � ��.;�,�����F � �2./��� � l R �

k a = �[J6L ="?C? M ] Ze` �6=$Up: `fLCM@��M ] ` � M ?mt iVL Up: `m` �B= iVJ[`CM U M ?f: `fM>i ]�t iVL 1 5%5 G W9= x i Ue= ?� ��(*) �( � 
 � � � l G(�
N
l

J!. ��� �!����� � . ��� ��� � �2./� _ ; iQZ � & � �2./� & � _ ���P��� �0�! �2./� � � � ��.;� � �2./��� �,�����F � �2./��� ���P��� �0�! �2./� � �
g�� M ?KU�: a W9= iQJ[`fM U M ?f= X�h ? M ] Ze` �6=
? ` :<] X : L�X 1 5%5 G =&C h : `fM>i ]B? �_N l ! :<] X�` �B= 2 ]B:<; `CL :V]B? t iVL U M ?� �2./� 
 � �2./� ��� �2./���  �2./� _ � ��.;�
	 � l P(�

� �6= L = � :<] X 	 : L = ` �6= L = ? h ; ` ? i t iVJ[`CM U M ? M ] Z ="C h : `fM>i ] l G62�g�� M ?#:<;>; i-� ?!U i[X =+;Y? ��M_` � x i U J i ]6="] `a'
? J ="x M@2 xpt h ;_; ' x i ^ : LCM :V]Bx�=pUp: `fLCM x+="? `Ci W9=�x i U J =+]B?C: ` = X3M ] : JBJ6Lfi+�[M Up: ` ="; a ` �6=�?C:<U�=�x i ? ` : ` ? ` :V] X : LCX
1 5 5 G #B� � M ;>? ` : ^ViQM>X6M ] Z#` �B= J6Lfi W6;>=+Up? i t ] iVL Up:<; M ?f= XI'uX[i U�: M ]A1 5 5 G X ="?Cx LCM W = X,M ]U�5R"! 2
g�� M ? : X : J[` : `fM>i ]$Up: a W9=mx i ] `fL :V? ` = X ��M_` � ` �6=&;_= :V? ` ? C h : L ="?�; M ]6=": L L = ZVL ="?C? M_i ] � 5 j 5 G]� M U J ;>=+U�=+] ` = X

M ]D� P-! � �6=+] ` �6= X = x iVLCL =+;Y: `fM ] Z
LCi<` : `CM_i ] X = ?fx LfM W9= X'M ] �_N�:-! � :V? h ?f= X 2O\-? M ] Z 5 j 5 G M_`�M ?&] iV`mJ i ?C? M W6;>= `fi
ZVh : L :V] ` =+= ` �B: `�` �6=$; M>y =+; M � iwiwX�i t ` �6=
: X : J6` : `CM_i ] X : ` : ��M ;_; M ]Bx L = :V?f=V2

� WYRA\�������\
I ] M ] M `CM :V; M ] ^ ="? `fM>Z : `CM_i ] i t ` �B= h ? = i t ?f=+U M@'r`fM = X t h ;>; ' x i ^ : LfM :<]9x�=�U�: `fLCM x+="? � :V?�x+: LfLCM = X'iQh[`�i ]A:e;>: LfZ = '
^Vi x+:VW h ;Y: LCa ? J = : y = La'rM ] X = J ="] X =+] ` x i ] `CM ] h6iQh ? ' ? J ="="x�� L ="x iQZ ] M_`fM>i ] ` :V? y 2 I ;>; L ="x iVZ ] M `CM_i ] = �[J = LCM U�="] ` ?
� = L ='x": LCLfM = X iVh[`
i ] ` �6= N PVP : I GKn I � h W N X : ` :62,g��6=��
N ` :V? y M ?
:<] h ]B; M U M ` = X ^Qi x":<W h ;>: LfaA` :V? y
��M ` ��: JBJ6Lfi+�[M Up: ` ="; a N�1
? ="] ` =+]Bx+="? J = L ? J =": y = L 2 g��B= X : ` : � :V? L ="x iQLCX = X�M ]�:�x+;_= :<]
��=+] ^wM_LCi ]6U�="] ` 2�� i
? J =": y = L : X : J[` : `CM_i ] � :V? J = L t iVL U�= X 2
g��6=OWB:Q? ="; M ]6= ? a ? ` =+U h ? = X t iVL ` �6= L = x iQZ ] M_`fM>i ] ` :Q? yQ� :V?�: Z =+] X = La'rM ] X = J ="] X =+] ` x Lfi ?f? '6��iQLCXI'r`fLCM>J � i ]B=

U M��w`fh6L = ' 8!: h ?f? M :V] `fM = X ' ? ` : ` = �-1 1 ? a ? ` ="U,2�g�� M ? � :Q? ` �6=$?f:VU�=-:V? ` �6=��a�-1 1 ' N��
U i[X =+; ?f= `mh ?f= X'M ]
` �6=���g 3 N"PQP;: I G�n I = ^ :<; h : `fM>i ] ? a ? ` ="U �_N"G-!r2�g��B=�? J =+= x�� � :Q? J : L :VU�= ` = LfM ?f= X,M ] `Ci N l 1*7 T�T ? #�� �
`fi�� � � # :<; i ] Z ��M_` �'] iQL Up:V; M ? = X ; iVZ ' ="]6= LCZVa :V] Xe` �B= 2BL ? ` :V] X ? = x i ] X�X[M@? = L =+] `CM :V;>? i t ` �6="?f= J : L :VU�= ` = L ?"2
���[C]=?V 6,'102C>=K6,4 =�' D('131FGXZ-BFG),4 6245FGC]45) 62F�+(),'

� 7��W;�� 5 7:9<;�� � 7��W;,�����F 5 7:9<;��  2"!$#F7%�&(45)^45)^3<FGXZ-.+.6�=K6245FGC>=?V5V 9�3�&('<=?-B'10W=?)^62&('&%('�) D(FT'<)PC(F?6PC('1'<DU62FZ@B' -/'10�H�FG02XZ'<DAH�FG0P'<=?3�&*31FGXZ-BFGC('1CT6 2 6,&(FG+G0G& F?H 31FG+(02),'5 7:9<; X +()�6 @B'W45CF=�'10�6,'1DML
* NP'102'J62&('Y62'10,X,+�31V5'<=?C.-�0,'�H�'102)P62FA62&('J6,0,=?45C(45C:0�=?C(D*6,'1)�6 31FGC(D(4 6245FGC()W@B'145C:0�H�0,FGX 6,&('J)�=?XZ' XZ45310,FG-.&(FGC(' 6 9.-B'Y\^4 62&8=&.4D0G&]),4D0GC(=?V / 6,F0/ C(FG45),' 0,=K6,45F(L

G



g�� M ? awM =+; X = X :�)QP 'uX[M U�="]B? M>i ]9:<; t =": `Ch6L = ^ ="x `CiVL"#B`Ci.� � M x��3x�= J ? `CL :V; U�= :<] ] iVL U�:V; M ?C: `fM>i ] � :V?�: JBJ ; M = X 2
g��6=�:Vx iVh ? `fM x `fL : M ] M ] Z
X : ` :$x i ]B? M ? ` = Xei t$) =;:SP )�? ="] ` =+]Bx+="? t LCi U ` �6=�jI, ' l G;: J j64 *$:<] X J j64BN�?f= ` ? # :<] X
` �6= 5 , 1 jI,eN"PVP )�J jB4A;_= �[M x i ] :<] X J � i ]6=p?f= `Z� = L = h ? = X 2�g��6='? ` :V] X : L�X ��g 3 ? a ? ` =+U � :Q? `fL : M ]6= X
h ? M ] Z'X = x M ? M>i ] ' `CL ="= ' WB:V?f= X ? ` : ` =
x+; h ? ` = LCM ] Z � l *-! `fi'X = 2 ]6= = )VPQP#? J ="="x��*? ` : ` ="?"2�7 iVLm` �B= �
N ` :V? y :�= 1 y
��iQLCX ; M ? ` :V] XpX[M x `CM_i ]B: LCa�� :V? h ?f= X ��M_` � ` �6= `CLfM>ZVL :<U0;>:V] ZVh : Z =�U i[X ="; X = ?fx LfM W = XpM ] �_N"G+! 2 I ;>; X = x i[X[M ] Z
h ? = X : X6a ]9:<U M x ' ]B= `0�&iVLCy�X ="x i[X = L � N 1"! 2
J �6=+] Z =+]6= L : `fM ] Z U h ; `fM>J ;_=#x i U J i ]6="] ` ? a ? ` =+Up? " '�� '0�������	� � :V? h ?f= X �_N"P+! 2&g��B= J = L t iQL Up:<]9x�= � :V?

M ] ^ = ? `CM_Z : ` = X : ` ^ : LfM>iVh ? ? ` : Z ="? i t ` � M ? J6LCi x�= ?f?"2�, ` ?a� iVh ; X W = ="U J �B:V? M ?f= X�` �B: ` ` �6= ZVL :<U�Up: L ?Cx+:V;_= t :Qx `fiQL
:<] XAM ]B?f= Lf`fM>i ] J =+]B:V; `CM = ? � = L =$] i<`�iVJ[`CM U M ? = X : ` :V] a ? ` : Z =$t iVL�` �6= J : Lf`fM x h ;Y: L ] h U#W9= L�i t�x i U J i ]6="] ` ?
� iVL t iVL&` �6= h ? =�? ="U M�'r`fM = X x i ^ : LCM :V]Bx�=KUp: `fLCM x+="?H��2�7 iQL ` �6= J : Lf`fM x h ;Y: L&M U J ;>=+U�="] ` : `CM_i ] i t ?f=+U M�' `CM = X t h ;>; '
x i ^ : LCM :V]Bx�=-Up: `fLCM x�="?&x i ]B? M>X = L = X �6= L =!:<;>; ? ` : ` ="? i t :<;>;Hx i ] ` = �w`1'uX = J =+] X =+] `�J � i ]B="?m:V?C? i x M : ` = X���M ` � ` �6=
?f:VUe=$U i ] iVJ � i ]6= � = L = `CM = X 2m7 h6Lf` �6= L U iQL = # :p? M U J ;_=$WB; i x y(' X6M : ZVi ]9:<; `fL :<]B? t iVL Up: `CM_i ] � :V? h ?f= X 2�g�� M ?
L = ? h ; ` = X�M ] ^ = LCa t = � : X6X[M_`fM>i ]9:<; J : L :VUe= ` = L ? # l ) ) lVl #SM ],:e? a ? ` ="U i t hBJ�`Ci =eU M ;_; M_i ] J : L :<U�= ` = L ?+2 g��6=
J6Lfi x+="?C? i t W h6M ; X[M ] Z#` �6=$? ="U M@'r`fM = X t h ;_; ' x i ^ : LCM :V]Bx�=-Up: `fLCM x�="? � :V? `fi�2BL ? ` ; a U M��I'rh6J�`fi#` �B=�]B= � ] h U#W9= L
i t�x i U J i ]6="] ` ?"2 g �&i�M ` = L : `CM_i ]B? i t k : h U ' J =+;Yx�� L = ' ="? `fM Up: `CM_i ] � = L = J = L t iVL U�= X 2Og��B=�]B= � `fL :<]B? t iVL U
� :Q? ` �6=+]�= ? `CM Up: ` = X :<] XZ2 ]9:<;>; a :V]e: X6X[M_`fM>i ]B:V; `0��i�M_` = L : `CM_i ]B? i t k : h U ' J =";>x�� L = ' = ? `CM Up: `CM_i ] LCh ]�2 g�� M ?
J6Lfi x+="?C? � :Q? L = J =": ` = X :Q?m]6="x+="?C?f: Lfa 2

� h U�W = L j J ="="x�� jw=+U M�' g M = X d�M ? `CLfM W h[`CM_i ] c LfLCiVL GK: ` =���
 �
T i U J i ]6="] ` ? T i ^ : LCM :V]Bx�= n�: L :<U�= ` = L ? ��N d = ^ ��N cO^ :<;

N � 1;*BN&*BN"G N&)B2 P ) N�1[2N1-:
k ; i x y � _ l ) ) lVl � N l 2 l R N&)62 R-*

l � N&*BN l P ) G N l 2 *BN N&)62 *;:
k ; i x y � _ l ) ) lVl � NVNQ2 * = NVNV2 G6N

: � l * l )VP G * N&*B2 1 = NVNV2 : )
k ; i x y � _ l ) ) lVl � PB2 G = P62 = 1= � ) * ) =VPBN"G N&*B2 * G N&*62 P6N
k ; i x y � _ l ) ) lVl � PB2_N R P62 ) *G � : * :QP lQl : PB2 =wR P62 PSR
k ; i x y � _ l ) ) lVl � GB2 G G G62 =6N

N&* � 1;* =6N�1 ) * PB2 : l P62N1[N
k ; i x y � _ l ) ) lVl � GB2 : = G62 ) G

N l � = *wR-) G ) = PB2 1SR P62 l *
k ; i x y � _ l ) ) lVl � GB2 = l G62>N l

g :<W6;>=�NVq jw="U M@'r`fM = X x i ^ : LfM :<]Bx+=�Up: `CLfM x�= ? L = ? h ; ` ? i ]��
N X = ^ =+; iVJ Ue="] ` :V] X = ^ :<; h : `CM_i ] X : ` :

g��6= 2BL ? `&` � M ] Z�`fi ] iV`fM x�=$:<W iVh[`m` :<W6;>=�N M ? ` �B: `�X ="? J6M_` = ` �B= ^ = LCa ? Up:V;_; M ]Bx L =":Q? = M ] ` �B=$] h U�W = L�i t
J : L :<U�= ` = L ? # = ^ =+]$t iQL ` �6=m? M ] Z ;>=�x i U J i ]6="] ` x+:Q? = i ]6; a :V]�: XBX[M `CM_i ]B:<;-1

 # ` �6= = ? = x ` ? i ] ` �6= L ="x iQZ ] M_`fM>i ]
J = L t iQL Up:<]9x�= M ? C hBM ` = X[L :VUp: `fM x<2�7 iVL!` �6=�? M ] Z ;>=�x i U J i ]6="] ` x":V?f= i ] ` �6=�= ^ :<; h : `CM_i ] X : ` : ` �6=pW6; i x y
`fL :<]B? t iVL U L = X[h x+= X*` �6=�= LCLfiQL-L : ` =#W a N l 
�2#7 iVL :<;>;�x+:Q? = ? ` �6=p? ="U M@'r`fM = X t h ;>;Ox i ^ : LCM :V]Bx�=#Up: `fLCM�� x+:V?f=
ZVM>^ ="?�: Z : M ] i ^ = Lm` �6=#? ` :<] X : LCX x i ^ : LfM :<]9x�=!Up: `fLCM�� C ` �6= J = L t iQL Up:V]Bx�= i t ` �6=�? ` :V] X : L�X N l ' x i U J9i ]6=+] `
? a ? ` =+U � :Q?O:Vx�� M = ^ = X#h ? M ] Z$i ]6; a =$x i U J i ]6="] ` ?+2P,u] ` �6=�N l ' x i U J9i ]6=+] ` x+:Q? = # :�N l 
 L = X[h x `fM>i ] M ] ��iQLCX
= LCLfiQL'L : ` = � :V?�:Vx�� M = ^ = X$#�� � M x�� M ?,x i U J : L :<W6;>= ��M_` � ` �6= J = L t iVL U�:V]Bx�= :Vx�� M = ^ = X�� '���� M ]9x L =+U�=+] ` :V;
? J =": y = L : X : J[` : `CM_i ]�t iQLm` �6=
? ` :V] X : L�X ? a ? ` =+U � =;!r2
g��6= J = L t iVL U�:V]Bx�= 2BZVh6L ="? M ] ` :<WB;_=�N
Up: a W =#x i U J : L = X,`Cip` �B=e? ` : ` = ' WB:Q? = X�LCi<` : `CM_i ] ?fx��6="U�=�� N&:-! 2

7 iVLK` �6= M U J ;>=+U�=+] ` : `fM>i ]A= � :VU M ]6= X �B= L =
? = J : L : ` = `CL :V]B? t iVL U�? � = L =$x+:V;>x h ;>: ` = X t iQL =":Qx��*? ` : ` = i t = :Vx��
U i ] iVJ � i ]6= h ? M ] Z =&C h : `CM_i ] l 2 � ] ` �6=.��N�= ^ :V; h : `fM>i ] ` :V? y ` � M ?#? a ? ` =+UX�B: X : �&iVL�X = LCLCiVL
L : ` = i t
N�:B2 l 1�
0t iVLK` �6=e? M ] Z ;>=
x i U J9i ]6=+] ` ? a ? ` ="U :V] X N l 2 G 1

 i ] ` �6= `0�&i x i U J9i ]6=+] ` ? a ? ` =+UA2&g�� iVh6Z � ` � M ?
?1� i-� ?�:<] ? ; M>Z � `
M U J6LCi ^ ="U�=+] ` ? i ^ = L!` �B=�? ` :<] X : L�X ? a ? ` =+U # ` �6= Z : M ] M ?
x i ]B? M>X = L :<W6; a ;>="?C? ` �9:<] ` �B: `
:Vx�� M = ^ = X ��M ` � ? ="U M�'r`fM = X t h ;>; ' x i ^ : LCM :<]Bx+=eUp: `fLCM x+="? X = ?fx LfM W9= X �6= L =V2�7 h6Lf` �6= L U iQL = ` �B= Z : M ]B? i ^ = L�` �6=
? ` :<] X : LCX W9= x+:<U�=�]6= Z ; M>ZVM W6;>=�:Q? ` �6=�] h U�W = Lmi t x i U J i ]6="] ` ? M ]Bx L = :V?f= X 2P, ` ?1� iQh ; X W =�="U J �B:V? M ? = X�` �B: `

P



` �6= �f? ` : ` = ' ? J ="x M@2 x(� LCi<` : `fM>i ]B?m= ? `CM Up: ` = X
� = L =!t : L t = � = LK` �B:V] ` � i ? = M ]=�_N�:-! #E� � M x�� J i ?C? M W6; a = �[J ;Y: M ]B?
` �6= J iwiVLmJ = L t iQL Up:V]Bx�=Q2�� i-� = ^ = L&#Q` �6= L =$: L =!? `CM ;>; U iVL = `fL :<]B? t iVL Up? ` �B:<] ` �B=!?f=+U M�' `CM = X t h ;_; ' x i ^ : LCM :V]Bx�=
U�: `fLCM@� x+:V?f=V2
g��6=p] h U�W = L#i t k : h U ' J =+;Yx�� L = ' = ? `CM Up: `fM>i ]B?
:<t ` = L$` �6= `fL :<]B? t iVL U �B:Q?
W =+=+] ;>=": L ] `>� :V?
?f= `�^ = LCa

; i-� q i ]6; a�`0��i 2Og�� M ? M ?K] i<` = �wJ ="x ` = X,`fi ?f= LCM_iQh ? ; a = ? ="x `K` �B=$U M��[M ] Z;' h6JAJ6Lfi x+="?C? # W h6` t iVL : J : L `CM x h ;Y: L
] h U�W = L&i t x i U J9i ]6=+] ` ? M ` Up: a#ZQM_^ = J iSiQL = LOL ="x iQZ ] M_`fM>i ] J = L t iVL Up:<]Bx+= ` �9:<] M ?�:Qx `Ch :<;>; aeJ i ?C? M W6;>=V2�g�� h ?
J6h6L =+; a t iVLpL ="x iQZ ] M_`fM>i ] J6h6LCJ9i ? = ?e:V] : X6X[M_`fM>i ]B:V; `0�&i M ` = L : `fM>i ]9? i t k : h U ' J =+;Yx�� L = ' ="? `fM U�: `fM>i ] � = L =
J = L t iQL U�= X�� 2�7 iQL�` �6=$? M�� x i U J9i ]6=+] ` ? a ? ` =+U ` � M ? Z : ^ =-:#?f; M>Z � `mM ]9x L =":V?f= M ] J = L t iQL Up:<]9x�= # P62 * ) 
 ��iQLCX
= LCLfiQL&L : ` = i ] ` �6= X = ^ ="; iQJ U�=+] `KX : ` :e:V] X P62 l G�
 i ] ` �6=$= ^ :V; h : `fM>i ] X : ` :62
I ] :<; ` = L ]B: `fM>^ =AU�= ` � i[X i t h ? M ] Z ?f=+U M�' `CM = X t h ;_; ' x i ^ : LCM :V]Bx�=,Up: `fLCM x�="? M ? `Ci3` : y = : t h ;_; a `fL : M ]6= X

? a ? ` =+U :V] X%` �6="] `CL : M ] ` �6= `CL :V]B?bt iQL Up: `fM>i ] J : Lf`�i t ` �6= x i ^ : LCM :V]Bx�=*Up: `fLCM@� 2 I t ` = L,i W ` : M ] M ] Z ` �6=
`fL :<]B? t iVL U : X6X[M_`fM>i ]B:V; M_` = L : `CM_i ]B? i t k : h U ' J =+;Yx��*Up: a�` �6=+] W9=�: J6J ; M = X 2�\-? M ] Zp` � M ?�: JBJ6Lfi :Vx�� i ] ` �6=
N l x i U J i ]6="] ` ? a ? ` ="U :<] X�J = L t iQL U M ] Z#`0��i : X6X[M_`fM>i ]9:<; M ` = L : `CM_i ]B? i t k : h U ' J =";>x�� Z : ^ =�P62 * * 
 i ] ` �6=
X = ^ =+; iVJ U�=+] `�` :Q? y :V] X G62N1<P�
 i ] ` �6=�= ^ :<; h : `CM_i ] ` :V? y 2#g��6= ? =�: Z : M ] ?a� i-��M U JBLfi ^ =+U�=+] ` ?!x i U J : L = X
`fi3` �B= ? ` :<] X : LCX ? a ? ` ="U #�` � iVhBZ � ] i<` :Q?�;>: LfZ =*:V? M ]Bx iQLfJ iVL : `CM ] Z `fL : M ] M ] Z ` �6= `fL :<]B? t iVL Up? M ] `fi3` �6=
U M��[M ] Z�h6J JBLfi x�= ?f?"2Kg�� M ? M ] X[M x+: ` ="?]� i-� ` �B= `fL :<]9?bt iQL Up?�Up: a W9= M ]Bx iVLCJ9iQL : ` = X.� �B=+] �fU M��[M ] Z;' h6J � M ?
] i<`$h ?f= X M ] ` �6=�? ` :<] X : L�X*`CL : M ] M ] Z,J6LCi x+= X[hBL =Q2 � t�x iQh6L ?f=
t hBL ` �6= L$M U J6Lfi ^ =+U�=+] ` ?-x iVh ; X W = i W ` : M ]6= X
W a3Z =+]6= L : `fM ] Z ]6= � x i U J i ]B=+] ` ? # `bawJ6M x":<;>; a3h ? M ] Z 3 ' U�=":<]9?�x�; h ? ` = LfM ] Z � P+! #OZVM>^ ="] ` �B=�x hBLfL =+] ` ?f= `�i t
`fL :<]B? t iVL Up?+2

� � �����A����\��[����\
g�� M ? J : J = L �B:V? M ] `CLfi[X[h x+= X :�]6= � t iVL U i t x i ^ : LCM :V]Bx�=!Up: `CLfM��$#6` �6=�?f=+U M@'r`fM = X t h ;_; ' x i ^ : LCM :V]Bx�=!Up: `CLfM�� 2
\�? M ] Ze` � M ?m]B= � t iQL U i t Up: `CLfM��$#[M `�M ? J9i ?f? M W6;_= `fi x�� iwi ? =�:ex i U J6LCi U M ? =-W9= `0� ="=+] ` �6=$;Y: LCZ =-] h U�W = L�i t
J : L :<U�= ` = L ? i t ` �6=mt h ;>; ' x i ^ : LfM :<]Bx+=�Up: `fLCM@� :V] X�` �6= J iwiVL U i[X =+;>; M ] Z :<W M ; M `ba#i t ` �6= X[M : ZQi ]B:V;[x+:V?f=V2 1*: �[M�'
U h U0; M>y ="; M � iwi[X#L = ' ="? `fM Up: `CM_i ]�t iQL U h ;>:V=�: L = X = LCM_^ = X$#;� � M x��p: L = ZVh : L :V] ` =+= X$`Ci$M ]Bx L = :V?f= ` �6=�; M_y =+; M � iSi[X
i t ` �6= `fL : M ] M ] Z'X : ` :62�� i-� ` � M ?K]6= � t iVL U i t�x i ^ : LCM :V]Bx�=�Up: `fLCM�� Up: a W = h ?f= X���M_` � ? ` :V] X : LCX U i[X =+; '
WB:V?f= X : X : J[` : `fM>i ]3?Cx��6=+U�="? M ?
:V;>? i*X ="?Cx LCM W9= X 2�g��6=']B= � U i[X =";>? � = L = ` = ? ` = X3i ]3:,;Y: LCZ = 'r^Qi x":<W h ;>: Lfa
? J =+= x�� L = x iQZ ] M_`fM>i ] ` :V? y � �6= L =-: L = X[h x `CM_i ] M ] �&iVL�X = LCLfiQLOL : ` = i t N"*�
 i ^ = L�` �B=�? ` :V] X : L�X ? a ? ` =+U � :V?
:Vx�� M = ^ = X.��M ` �,; M_` ` ;>= M ]Bx L =":Q? = M ] ` �6=$] h U�W = L�i t J : L :VU�= ` = L ? iQL x i U J6h6` : `CM_i ]B:<; x i ? ` 2
7 h[`Ch6L = ��iQLfy.��M ;>; M ] ^Vi ; ^ =$= �[J = LfM U�=+] ` ? h ? M ] Zp` �6= J6LCiVJ i ?f= X ; M ]6=": L : X : J[` : `fM>i ]*?Cx��6=+U�= ��M_` � ?f=+U M�'

`fM = X t h ;>; ' x i ^ : LCM :<]Bx+=-Up: `CLfM x�= ?�:<] X�h ?f= i t i<` �B= Lm`fL :<]9?bt iQL Up: `CM_i ] ZQLfiQh6J6M ] Z ?"2

� � ������� ��RA
�� R�
9R ����\

1*: LCy 8!:<;>="? M ?&t h ] X = X :V?�: G�= ? = : L x���7B=+;>; i-� : `Kc U�Up:<] h ="; T i ;>;_= Z = # T :VU�W LCMYX[Z =Q2

� M�R�
 ��S
� �[RA
��4���T��S�� ���>O>� �[OZ��� R�� T.���T
 �[\POQ�������

g��6= i W[sb= x `CM_^ = M ? `fi 2 ] X�` �6= ^ :<; h = ? i t � ` �B: ` Up: �wM U M ?f="? ` �6=!t i ;>; i-��M ] Z = �wJBL = ?f? M_i ]

� ��(*) �( � 
 � � � Nl J!. ��� �!�"��� � . ��� � � � �2./� � ) *(�

_ ; iQZ � & � �2./� & �0� l ; iQZ � & � & � _ A � �� �2./� ��� � E � � �2./��� �,K����F A � �� �2./� ��� �1� E #
d�M�? = L ="] `fM : `fM ] ZN��M_` � L ="? J = x `m`fi � awM ="; X ?

���]��� � ��(*) �( �
� � 
 J!. ��� �!�"�0� � . ��� � � � � �^� � _ ���2./��� �,K����F � �

�� �2./� ��� � � �� ��.;��� � � )BN+�

	K%�&(' 0,'<=?),FGC�H�FG0�FGC(V 9�-B'<0�H�FG02XZ45C:0Y62&('J=?D(D(4 6245FGC>=?V 4 62'10�=K6245FGC()PH�FG0P02'13<F10GC.4 6,45FGCU45)�62FZXA=�
G' 6,&(' )�6�=?C(D(=?0,D8=?C(DU)2'1XZ4 / 6,45'1D) 9.)�6,'1XZ)^=?)^3<FGXZ-(=?0�=?@(V5'W=?)^-BFG),)245@(V5'GL
N&*



� i<`CM ] Z�` �B: `

��� �^� � � (�� 
 x i t0� � (�� �� � � ��� � ( � x i t1� � ( � � � ) l �

� �6= L =$x i t1� � (�� � M ? ` �6=
x i t :Vx `fiQL�i t =";_="U�=+] ` � (�� :<] X :V?C? h U M ] Ze` �B: `�` �6= X = ` = L U M ]B:V] `mi t � M ?m] i ] '�� = LCi
���]�I& � & � � ��(*) �( �

� � (�� 
J!. ��� �!����� � . ��� � � �Kx i t1� � (�� � _ N
* �2./� �(

4 �!� ��� � ( �
�	 ��.;�� ��� � �	 �2./�� ��� � < 4 �!� ��� � ( � x i t1� � ( � � <�
 � ) )(�

� �6= L = * �2./� �( M ? ` �6= +
���A;>=": X6M ] Z X6M : ZVi ]9:<;�=+;>=+U�="] `#i t � ��.;�,�����F 2 c C h : `fM ] ZA` � M ?�= �[J6L ="?C? M>i ] `fi�� = LCi :<] X
L = ' : LfL :<] ZQM ] Z
M ] `Ci�` �6=!t iQL U � � � �(�� � � � � (�� � � � 
 * � ) :I�

� �6= L =� � 
 J!. �0� �!����� � . ��� � � N
* �2./� �(

x i t1� � (�� � �	 �2./�� ��� � � 
�
� 
 ���]� J!. ��� �!�"��� � . ��� ���� N

* �2./� �( �� x i t1� � (�� � �� !���� � � ( �
�	 �2./�� ��� � �	 �2./�� ��� �
�� _ & � & � � � �	 �2./�� ��� � � ������

� 
 J!. �0� �!����� � . ��� � �� x i t1� � (�� �6� N
* �2./� �( �� & � & � � � !���� � � ( �

�	 ��.;�� ��� � �	 �2./�� ��� � �����
:<] X & � & � � � 
 !���� � � ( � x i t1� � ( � � � ) 1 �
j i ; ^wM ] Ze` � M ? M ?�:p? ` :V] X : L�X'JBLfi W6;_="U #w` � h ?� (�� 
 �

� �"! � �� _ : � � � �l

� � � ) =(�
g��6= L =�: L = `0�&i ? i ; h[`fM>i ]9? # ? i ` �B= L = M ? ` �B= C h = ? `CM_i ] i t � � M x�� LCiwi<`�M ? `Ci W =�x�� i ? ="]�2 d-M�? = L ="] `CM : `fM ] Z
: Z : M ]

�9�]� �� � (�� 4 � � ��(*) �(Y�
� � (�� < 
 � l

� � � (�� � � � �& � & � )wR �

:<] X ? h WB? `fM_`fh[`CM ] Z ="C h : `CM_i ] ) = awM =+; X ?
���]� �� � (�� 4 � � ��(*) �( �

� � (�� < 
 � ! � �� _ : � � � �& � & � ) G(�
, t ` �6= X = ` = L U M ]B:V] ` ? i t � M ?-x i ]B? `fL : M ]6= X,`fi W = J i ? M_`fM>^ = # M_`-M ?-x+;_= : LK` �B: `-` �6= J9i ? M_`fM>^ =e? i ; h6`fM>i ] M ? ` �6=
i ]6= L ="C h6M_L = X 2 g��6= L = M ?&] i ? `fLCM x ` x i ]B? `fL : M ] ` ` �9: ` & � &VW = J9i ? M_`fM>^ = # W h[`mM ] J6L :Qx `CM x+= ` � M ? � :V? M ] ^ : LCM :<W6; a
` �6=
x":V?f=-t LCi U ` �6= MYX =+] `CM `ba U�: `fLCM@��M ] M_`fM :<; ^ :V; h = h ? = X 2
g�� h ?�W aph ? M ] Z
` �6=$x h6LCL ="] ` ="? `fM Up: ` = i t ` �B=!x i t :Qx `fiQL ? # = :Vx�� Lfi-� i t � U�: a W = iVJ[`CM U M ? = X'M ] X = J =+] '

X =+] ` ; a 2 k a*` �6=+] M_` = L : `fM>^ =+; a*LCh ]6] M ] ZA` � LfiQh6Z � ` �6= LCi-� ? ` �6='x i U J ;>= ` = `CL :V]B?bt iQL U U�: a W9= iVJ6`fM U M ?f= X
='H'x M =+] ` ; a :V] X�Lfi W h ? ` ; a 2 c :Qx�� M_` = L : `fM>i ] M ? ZQh : L :<] ` ="= X'`fipM ]Bx L =":Q? =�; M>y ="; M � iwi[X�i t ` �6= `fL : M ] M ] Z�X : ` :

NVN



� � T.����
 �[\POQ������� ��\P�&� � M����
g��6= i W[sb="x `fM>^ = M ? `fi Up: �wM U M ?f= ` �6= t i ;_; i-��M ] Z = �wJBL = ?f? M_i ] � M>Z ] iQLfM ] Z ` �6= ` = L Up? M ] X = J ="] X =+] `Ai t ` �6=
`fL :<]B? t iVL U � �

� ��(*) �( � 
 � Nl � J!. ��� �!�"�0� � . ��� � � � l ; iQZ 4 �! � ���
�� ( � �!� ����� �)(2�� � x i t0� � ( � � <�
 _ �! ( ��� �! � ���

�� �( �
	 �)(�����
�
� )QP(�

� �6= L = �
� �( 
 � �)(���� � �( � :(*(�

:<] X

D �)(�� 
 J!. ��� N
* �2./� �(

�!�"��� � . ��� �
�� ��.;� ��� � �� �2./� ��� � � 
 � � (2� 
 �)(�� � �)(���� � :9N+�	 �)(����� M ?#:<]3=+;>=+U�="] `
i t 
 �)(�� 2�g��6= X6M U�=+]9? M>i ]B? � � i ?f=p= M>Z ="] ^ :V; h = ?$: L = X =+="Ue= X `fi W = `fiwi ?fUp:<;>; `fi W =

:Vx+x h6L : ` =$: L =!] iV`mhBJ X : ` = X 2�g��6= ? =!Up: a W =
;>=�t ` :V? ` �6=$=";_="Ue="] ` ? ` �B: `KL ="? h ; ` t LCi U ` �6= MYX ="] `CM `ba Up: `fLCM��
`fL :<]B? t iVL UA2
d�M�? = L ="] `fM : `fM ] Ze` � M ? ��M_` � L ="? J = x `�`Ci

�� (�� ZQM_^ ="?
� � ��(*) �( �

�
�� (�� 
 J!. ��� �!�"��� � . ��� � �� � � � ��� � �)(��� � x i t1� � ( � �A � �

� �0� �� ( � � � � ��� � �)(��� � x i t1� � ( � � E �� � �� (�� 	 �)(��� �
IKZ : M ]A:V?C? h U M ] Ze` �B: `�` �6= X = ` = L U M ]B:V] `mM ?�] i ] '
� = LCi :<] X =&C h : `fM ] Ze`fi�� = LfiJ!. �0� �!����� � . ��� � � �!� ��� � �)(��� � x i t1� � ( � � 
 �

�� (�� 	 �)(��� � � �! � ��� �� ( � �!� ��� � �)(��� � x i t1� � ( � � 
 
 * � : l �

G�=": LfL :<] ZQM ] Z
` � M ? M ] `fi :p? ` :<] X : L�X C h : X[L : `fM x aSM =+; X ?� � �� �(�� � � � �� (�� � � � 
 * � :()(�
� �6= L = � � 
 	 �)(2�� � �!� ��� � �)(��� � x i t1� � ( � ��

� 
 ���]� 	 � (2�� � �� ! � �� �
�� ( � �!� ��� � �)(��� � x i t1� � ( � �����

� 
 J!. ��� �!����� � . ��� � � �!� �0� � �)(��� � x i t0� � ( � � 
g��6="?f=!U�: a'` �6="],W =$=":Q? M ; a ? i ; ^ = X�M ] ` �6=
?f:VU�= � : a :V? ` �6=
? ` :<] X : L�X'iQJ[`fM U M ?C: `CM_i ] M ]A: J6J =+] X6M@�AI 2

WYR��;RA�	R ��� R \
�_N[! 5 G k :;�B; # n K X = j iVh � : # n j 8 iQJ :<; ywLfM ?a�6]B:<] #md ��: �B:<U iwi8# :V] X 1 I n M x��B=+] a 2 T i ] ` = �w`
X = J =+] X =+] ` U i[X =";_; M ] Z i t J � i ]B="? M ] x i ] `fM ] h6iVh ?�? J ="="x�� h ? M ] Z X = x M ? M>i ] `fL =+="?"2 ,u]��� ���-+ + , '0� � )������������� +-+�� � $!��,
� $ � �  $ &�� $!����� $ ��+��� -� � + )-)#'0� �"! �  �# ) � � � #9J : Z = ? l =;:%$ l R-* # N"PQP6NQ2

� l !�j k d : ^wM ?�:<] X n 1*= L Ue=";>? ` = M ] 2 T i U J : LCM ? i ] i t J : L :VU�= `fLCM x L = JBL = ? ="] ` : `CM_i ]B?�t iVL U i ] i ? a ;_;Y:<W M x
��iQLCX3L ="x iVZ ] M `CM_i ] M ] x i ] `CM ] h6iQh ? ; a ? J iVy =+] ?f=+] ` ="]Bx�= ?+2'&)(*(+(-,  $!� )�$.� � ' �!� )/�0�1��� # l G6q ) 1SR $I) = = #
N"P G *62

N l



� )-! I n d ="U J ? ` = L"# � 1 5 : M>L�X$# :V] X d k G h W M ]�2
1*: �[M U h U ; M>y ="; M � iwi[X t Lfi U M ]Bx i U J ;>= ` = X : ` : ^SM :
` �6= c 1 :V; ZQiVLCM ` �6UA2�� � �  #��$!& ��� � � +0� ���/$ &�� � $�� '*) ��' �-$!&�� ����' + ��� # )QP6q>N $I) G # N"PSRQRw2

� :;!Z3 7 h6ywh ]B: Z :62*&#� �  -��, �1� ��' � � � �/� � $�� '*) ��' � $ & ��$�� � +� #� � +�� � �/� '���' � �92 I x": X ="U M x$n L ="?C? # N PSR l 2
� 1+!�1 4!7 8!:<;>="?"2Bg��6= Z ="]6= L : `CM_i ]#:V] X�h ? = i t L = ZVL ="?C? M>i ]#x�;Y:V?C? `fL =+="? t iQL 1 5 5 G%: X : J6` : `CM_i ]�26g ="x��6] M x+:V;
G�= J iVLf` T \ c�d�� 7 ' , ��7 c �-8 � g G l = ) # T :<U�W LfMYX[Z =m\K] M_^ = L ? M_`ba # N PVP =62 IK^ : M ;Y:<W6;>= ^SM :!:<] i ] a U iQh ? t `fJ
t Lfi UAq ? ^wL1' t `fJ 2 ="] Z 2 x+:VU,2 :VxV2 hBy 2

� =-!�1 4!7 8!:<;>="?�:V] X n T J iwi[X ;Y:<] X 291A=":V]e:V] X#^ : LfM :<]9x�=�: X : J[` : `fM>i ] ��M ` � M ] ` �6=�1 5 5 G t L :<U�= ��iQLfy 2
	 � " � � � +  0�
� + +�� � $ � ,
��$ ����� $ ��+ # N&*Bq l :QP $ l = : # N PVP =62

�5R"!�1 4-7A8!:V;_= ? :V] X n T J iwi[X ;>:V] X 2 KO: LCM :V]Bx�= x i U J =+]B?C: `CM_i ] ��M ` � M ] ` �6=m1 5 5 G3t L :<U�= �&iVLCy 2Vg = x��6] M�'
x+:V;BG�= J iVLf` T \ c d
� 7 ' , ��7 c ��8 � g G l : l # T :<U�W LfMYX[Z =m\K] M_^ = L ? M_`ba # N PVP =62 IK^ : M ;Y:<W6;>= ^wM :!:<] i ] a U iQh ?
t `fJ t LCi UAqO? ^wLa' t `CJ 2 =+] Z 2 x":<UA2 :Qx<2 h6y 2

� G-! I 4.��= � = `f` 2',  $!'0� '0��� $ � , ��� + $ #!+  
� ,/$ � � $ ��' � � '0� , + " � & $ � + ��� $ )�+ , �
� + +�� � � +�� � �/� '���' � �92�n � d
` �6= ? M ? # T :<U�W LfMYX[Z =$\�] M_^ = L ? M_`ba # N P GVPB2

� P-! d 1 � M ] X ;>= #OI 5 s i ; sb= # :<] X 1 d G M ;>= a 2 G�= x�=+] `eM U J6LCi ^ ="Ue="] ` ? M ] ` �6= I g
�$g ? J ="="x�� 'r`fi ' ` = �w`
� j[g�g �&? a ? ` =+UA2	,u] �� ���-+ + , '0� � )�� ����� �
� + +�� ��� +�� � �/� '���' � � ! �! �#�) � � � # N"PQP =62

� N"*-! k ��4 h :<] Z 2 1*: �wM U h U ; M_y =+; M � iwi[X ="? `fM U�: `fM>i ],t iVL U M��w`fh6L =$U h ; `CM_^ : LCM : ` =$? `fi x��B:Q? `CM x i W9? = Lf^ : `CM_i ]B?
i t�1*: LCyVi ^ x��B: M ]9?+2+� ,��/, , +�� ��� ' � $ &�� � �  #��$!& # = :Bq>N l ) 1�$HN l :SP # N P G 162

� NQN[! � 3 h Up: L 2/& ��� +#) ��'�� $�� ' �!� ��� � '0&(' � �!� �
� � , '�� �  ������ ,/+�& ).$ � ,�� +���+� $ &('�� $�� ' �!� ��� ��'0��+ $! 
� '*) �� #'0" ' ���$!� � � � $ &�� )#'*)�� �! &#" �  ��� + ,���� + + � � � +��-� �/� '���' � �B2�n � d ` �6="? M ? # 4 i �B]�� iVJ6ywM ]B?K\�] M_^ = L ? M_`ba # � `fi W =
J6h W6; M ?1�6= X �-N"PQPSR[2

� N l ! T 4 5 = ZVZ = ` ` = L :<] X n T J iwiwX ;>:V] X 2Q1*: �[M U h U ; M_y =+; M � iSi[X ; M ]6= : L�L = ZQL = ?f? M>i ]Kt iQL ? J = : y = L : X : J[` : `fM>i ]
i t x i ] `CM ] h6iQh ? X =+]9? M_`ba �-1 1*?+2 	 �!" � � � +� ��� + +�� � $ ��, � $!����� $ ��+ # P6q>N RwN $ N�G = # N"PQP 1[2

� N")-! 5'I 5 M_J iVL :Vx+=V2V1*: �[M U h U ; M>y =+; M � iwiwX ="? `fM U�: `fM>i ]!t iQL U h ; `CM_^ : LCM : ` = i WB?f= LC^ : `fM>i ]9? i t91*: LfyQi ^ ? iQh6L x�="?"2&)(*(+( ,  -$ � )�$ � ��' � � ) &#��� �! #"%$�� ' �!� , � + �! �� # l G6q R l P $6R;);: # N"P G l 2
� N&:;! I 5 s i ; sb=Q2 g��B= M U J iVLf` :V]Bx�= i tHx+= J ? `fL :<; J : L :<U�= ` = L ?�x iVLCL =+;Y: `fM>i ]9? M ]'? J ="="x�� L = x iQZ ] M_`fM>i ]�2 	 � " � � � +  ��� + + � � $!��, � $!����� $ ��+ # GBq lQl ) $ l ) l # N"PVP :B2
� N 1+!�4�4 � X =";_; # K KO:V; ` x��6= ^ # n T J iwiwX ;>:V] X$# :<] X j 4�� iVh ] Z 2 I i ]6= J :Q?f? X ="x i[X = L!X ="? M>Z ]*t iQL ;Y: LCZ =

^Vi x+:VW h ;Y: LCa L ="x iVZ ] M `CM_i ]�2U,u] �� -� � + + , '0���!) � ����� ! �! �#�) � � � � �! � "%$!� � $!����� $ ��+ , +�� � � � & � ��� #
J : Z ="?�: * 1�$I:BN&* # N PVP :B2

� N�=-!�1 � ? ` ="] X[iVL t9:V] X j�G iVhByVi ?"2 I ? `fi x��B:Q? `CM x&?f= Z U�="] ` U iwX =+;wt iVL J � i ]6="Ue= ' W9:V?f= X x i ] `fM ] h6iVh ? ? J ="="x��
L = x iQZ ] M_`fM>i ]�2 &)(+(*( ,  $ � )�$.� � ' �!� ) ��� � � # )wRwq>N"G 1SR $HN"G =QP # N P GQP62

� N R"! 5 G GK:VW M ]B= L 2 I `fh6`fiVLCM :<; i ].� MYX6X =+]*1*: LfyQi ^ U i[X =";>?�:V] X ?f=+;>="x ` = X : JBJ ; M x+: `fM>i ]B? M ],? J =+="x�� L = x iQZ;'
] M_`fM>i ]�2 �� -� � + + , '0���!) ��� � � +�&)(+(*( # RQR # 76="W LCh : LCa N"P GVPB2

� N�G-!
n T J iwiwX ;>:V] X$# 4!4 � X =+;>; # K KO:<; ` x��6= ^E# :V] X j#4
� iQh ] Z 2wg��6= X = ^ =+; iVJ U�="] ` i t ` �6=-N PVP : ��g 3 ;Y: LCZ =
^Vi x+:VW h ;Y: LCa ? J =+= x�� L = x iVZ ] M_`fM>i ]*? a ? ` ="U,2 ,u] �� ���-+ + , '0� � ) �������-! �  �# ) � � � �!� �
� � # +�� � $!����� $ ��+�"� ) � + " )�, +�� �����!& � �#� #BJ : Z = ?!N&* : $ N"*VP # N"PQP 162

� N P-!�j�4$� iVh ] Z8# 4�4V:V]B? ="] # 4 � X =+;>; #Sd � ;_;Y:V? i ] # :<] X nDJ iwiwX ;>:V] X 2 , � +% ,'&(� � � #*)+� �  
 ,'&-, +� ) ' �!�
.0/2143 2 T :<U�W LfMYX[Z =!\K] M_^ = L ? M_`ba # N PVP =B2

� l *-!�j*45� iVh ] Z8# 4'4 � X =";_; # :V] X n T J iwi[X ;Y:<] X 2mg L ="= ' WB:V?f= X ? ` : ` = `bawM ] Z t iQL � M>Z �*:Vx"x h6L :Vx a :Vx iVh ? `fM x
U iwX =+;>; M ] Z 2�,u] �� ��� +-+ ,!'0���!)�� ������! �  �# ) � � � � �6 � "%$!� � $!����� $ ��+ , +�� �����!& � �#� #BJ : Z = ?�) *SR�$I)BN l #
N"PQP;:B2

N&)


