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698>n�13?H8-698>4U25n¬*FY@YH8�¨�?@AU&58-IUIK1�8=4lAl8 |25ue8>4cq z YH?@8>:B8>&�Ce*-YMI065*BI+ÙÓ&^698�698>4��S*>13?H&58WC�Irm�?MIrA
69?H8��e8=u�8=&eIl65*-258>4o�Ñ8>?@&58=48q z `U�S*k13?H&58w6b8xée&5?H8>4lA=.���?H8�TbY@8>?H&eIKAUn |m;:BY@?MLON58��e8>ue8>&^Il65*-258>4
8>?H&58>4®IKm;YZL[ND8>&w¨�YH25TbAl2e*-Al?@mB&w?MIrA+*FYZIKm�:B8>4O*B698�Ù�?H&eIx.SÕ�?@A�� Lxm-V IK8>?�69?H8�°S*FN5Y�6b8>406b254OLON
8>?H&58 �S*>13?@&D8�?@&ÌÕ�?@AUY@8>?Z698>&eIUL[Ne*>pqA3:;8><=m;:;8=&58>&�°e8=Y@Y@8=&{ue8><=8>?MLON5&58>A=C5*-YMIKm©698>4�°e8>YHY@8>&ªC5698x`
&58>&Bel8>1d8>?@YZI�&58>258�¨�?HAl&58-IUIK1d8>4lAU8s<>25:;8=m;4O6b&58>A+13254O6b8>&�.�}'Lxm-VJIrAl8>NbA0p�|254B|W����_ba�_��<o�ik]`_po�.¦�
��?H8�Irm 8=?@&5:B8xp�|25N54UAl8>&�q z `l�S*>13?H&58>&�Nû|*F&5:B8>&w65*-ue8>?�VWmB&#698>4313?@YHY@T�|254lYH?MLON :B8>1�|*FNDY@Al8=&�¨�?@AK`
&58-IUIlIUL[Nb1�8>YHY@82q z *FuªCÐ69?H8+?@&w6b8>&#Õ�mb698>Y@YH4l8>:B8>Y@&o:Þ*F40&5?ZL[NbA38>&bAlNe*-Y@AU8>&o?MIKA=.e��?@8�~bLON91d8>Y@YH8
q z ?MIrA�*-YMIrmwT�|25&^IKAlYH?MLONw25&e6JIKAU8>Y@YHA�:B8>13?MIUIK8>4Uno*FEB8>&J8>?@&58���4U?@YHY@8s6D*F4>C�n�?@A®698>4�no*F&J6D*;I
~W�DIKAU8>nìue8>mBue*;LON9AU8>A>.���8>?Ó698>4���8>Al47*;LON9AU25&5:�VWmB&�q z `l�S*>13?H&58>&wpq4O*F:BA�no*-&J65*F&^*;LON�C�<>2
1�8=YMLON58>&�°e8>?HAl,525&DT9AU8>&�*FYHY@8®¨�?@AU&58-IlIr1�8>4UAl8*qCÐm;ue8>4UNe*FYHuo698>43~bLONb1�8>YHY@8Vq z YH?@8>:B8>& 2D&e6 13?@8
69?H8�8>&bAOIK,D4l8-LON58>&e6b8>&�°e8>?@AU?@&bAl8>4UVB*FY@YH8WCe?@&�698=&58>&�65*BI�&5?MLONbA�6b8>4s¨e*FYHY�?ZIKA>C�VW8>4UAl8>?HY@A+Ir?@&e6S.
°e254a��8>4O*-&eIlLONe*F2DY@?MLONb25&5:�698>4a�a�9&e*-n�?@T�25&e6{VWmB&�q z `r¨�YH25TbAl2e*-Al?@mB&58>&Ì69?@8>&D8>&#69?@8�«�u5u�.
Ø9.HÖ�2D&e6o«�u5u�.eØb. /9.
%'&w«�uDu�.ÐØb.@Ö�?ZIKA®69?@8���8>4lAU8>?@YH25&5:�698>4Ò¨�?@AU&58-IlIr1�8>4UAl8cq�C�<>2�VW8>47IlLON5?@8k698>&58>&#°e8>?@AU,525&5TbAl8>&
698>4®%'Al8>47*FAU?@m;&#?@&#8>?@&58=nì~W�DIKAl8=nì6b8>4�va4 |m;E;8�@àG
Ö>×;×B×�:;8><>8=?@:;A=.Ð�e?@&5TDI�mBu�8=&w13?@4O6#69?@8
<>29p |*-Y@YH?@:;83��8>4UAl8>?HY@25&D:+698>4d¨�?HAl&58-IUIK1d8>4lAU83<>13?MIUL[N58=&�×�25&e6#Ö�<>2���8>:;?H&5&�698>43~W?Hn 2DYM*FAU?@mB&�C
*FYZIKm�p |254c¼�G�×�:;8=<>8>?@:BA>.�°e25n °e8>?HAl,52D&5T9Ac¼�G�� ² Ú�Y@?H8>:;8>&�*FYHY@8"q C	� I�<>25n8=4OIKAU8>&�Õw*-Y
m;ue8>4UNe*FYHuá698>4#~bL[Nb1�8=Y@Y@8�q z G ×�J Ø9C�p |254"¼óG /BÝ9Ö>×�<>25n 8>47IKAU8>&GÕw*FY+m;ue8>4UNe*FYHu�VWmB&
q z GX×{J × ± Ü9.e°e2eI>|*-Al<>YH?MLONsIr?@&e6 ~bLON5&e*-,5,eIUL[N�|2^IlIK8®698-I�~W�DIKAU8>nÎue8>?u¼1G �bÖ ² Cë¼jGG/ ²=± /�2D&e6
¼#GG/;ÝB/ ± :B8><>8>?H:;A>.
Ù�Ar13*;I0TWmBn�,54l?Hn ?H8x4UAl8>4d?MIrA+69?@8s<=8>?@AUY@?MLON58+Ù�&bAr13?MLOT9YH25&5:�698-I0Õ�mb698=Y@YMIa?@&J«�u5uª.�Ø9. /�65*F4r`
:;8kIKAl8=Y@Y@A=.Ð�am;4lA®?MIKArel8>1�8>?HYMIa698>40�J8>4UA+698>40<=25n°e8>?@AU,525&5TbAX¼a?@n~W�DIKAU8>nìVWmB4lNe*-&e698>&D8>&
n�?H&5?@n�*FYZIKAl8=&�¨�?@AU&58-IlI�C{q�
����}^¼O�#Ggn�?@&��Áq�C�� Ö��§E�� @��bCb1�mBu�8=?�@�6b?@8�~W�DIKAU8>n�:B4-|m;EB80?MIrA>C
*F2bpq:;8>AU4O*F:B8>&�.S��?@8®8>?@&5:B8><>8>?ZL[ND&58>Al80½�4l8>,5,e8>&bpq25&5TbAl?@mB&��S}^¼O��n�?@A�S}É¼[�¶G n©*F���Áq 
��� }^¼��R��� ×��§¼������ }'Øb.@Ö-�
13?@476w*FYZI��xv®*F,ñ�k`i¨^2D&5T9AU?@mB&�ue8><>8=?MLON5&58>A�Ë¦Ö ²-Í .�va8>nJ|*-E ?HN54l8>4®��8xé^&5?@AU?@m;&w?ZIKA��#8>?H&58�n�mF`
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&5mBAlm;&w1¯*;LONeIK8=&e698�¨525&5TbAl?@mB&�.e%'N54l8���8-6b8>25Al2D&5:s8>4Kpt*-E;Aano*F&#*-n ue8-IrAl8>&Ì*F&5N^*F&e6�8>?H&58-I
��8>?ZIK,5?H8>YMI�.��®*FA �S}^¼O�+<>2D4�°e8>?@A�¼�u�8=?MIK,D?@8>YZIK1�8=?MIK8�698>&��J8>4lA�×{J ± C�Irm�TB*F&D&gno*-&�65*F47*F&
*FuDY@8-Ir8>&�C�65*FEw?H&5&58>4UNe*FYHu�VWm;& ¼i`U°e8>?HAOIlLON54U?@AlAU8>&J*FYHY@8�¨�?@AU&58-IUIK1�8=4lAl8Bq C 8>?@&Dno*FY�mBue8>4lNe*-Y@u
VWm;&�×{J ± :B8>Y@8=:;8>&sNe*-ue8>&�C;1dm;ue8>?e69?H8�&5?H8-694U?@:WIrAl8a¨�?HAl&58kIlI�:;8>47*;698a698=&s��8>4UA�×�J ± Ne*-AlAl8Þ.9°e2
69?H8-IK8>në°e8>?HAl,52D&5T9A�:;?Hu5A�8-I�*FYMIrm+8>?@&58=&�pq4l8=?@8>&�¨�?@AU&58-IlIrue8>4l8>?ZL[N�u5<>1+.-8>?@&D8��Ó|2eLOTW8+Ëí×�H!�S}É¼[� Í C
?@&D&58>4lN^*FY@u�698=4l8>4STW8>?@&+¨�?@Al&D8-IlIr1�8>4UA�VW8>4lAU8>?@YHA�?ZIKA=.>¨a|25ND4lA�69?@8��a�9&e*-n�?@T®698-I�Õ�mb6b8>Y@YZI�65*F<>2ªC
65*-E{<=2�8>?H&58>n¬IK,û|*FAl8=4l8>&�°e8>?@AU,525&5TbA®*FY@YH8�¨�?@AU&58-IUIK1�8=4lAl8�?@n¤~W�5IrAl8>n¬13?@8-6b8>4l25n�:B4-|m;EB8>4
*FYZI ×{J ± Ir?@&e6ÐC�Irm�13?H4O6§698>4�v®*F,9`i¨525&5TbAl?Hm;&"�Ô698>4s<>2§69?H8-IK8>n °e8>?HAl,525&DT9Asn�?H&5?@n�*FYZIKAU8
¨�?HAl&58-IUIK1d8>4lA�<>25:;8=m;4O6b&58>A>.���8>4lT�|254l<=A�TB*F&5&�no*-&�*FYZIKmJIU*F:;8=&�C�65*FE#�S}^¼O�Ò69?@8�?H&5&58>4UNe*FYHu
VWm;&"¼a°e8>?@A7IlLON54l?HAlAl8=& VWmB4lTWm;n�n�8>&e6983n©*F�b?@no*-Y@8a¨�?HAl&58-IUIKYU|2eL[TW8a*-&5:;?Hu5A>.

0

0.1$ 0.2

0.3$ 0.4

0.5$ 0.6

0.7$

0 250% 500& 750 1000
'

1250 1500 1750
'

2000% 2250 2500

0.0
(
0.2
(
0.4
(
0.6
(

0
(

500
)

1000 1500 2000
* 2500

t

f m
in

(t
)

“Gap”-kurve g(t) mit
g(t)=max{fmin+ (t') | 0 ≤ t ' ≤ t}

«�u5uD?@YM6b25&5:�Ø9. /�ÄPÅPÆ~ÇmïWÍ�ÑÉÙ£ÚÁïWÌ�ËÕÊ�Ù£ÚDÌÍÎVÏÆ~Ç/ÿ¯áDÍÁïWÞXÊÕÝ1ÏÆ`Ñ/ú ä Ï�Æ`Ë�ËÕÑpê-,¯Ì.� ÎbÆ~ÈÉÇmï�ÎbÆ`Í ãÌ ì Æ~Ç.ð.ÊÕÑ^È0/£Æ`Ò³Æ`Ê�Ë�Ñ
ÏÆ`Ç³Ö`ÌÞ%×IÆ`Ê�È Ü ÌÍÝDÈnðñÝDË�Æ`Ê�ÍÑ^ÈÉÆMÊ�Þ�ßDáDÑÉÈÉÆ~Þ%Ø ä ÇÉÚÁï�ÍÏÆ`ÍÆMÐ�Ê�ÈÉÍ�Æ`ÑÉÑ^ÒYÆ`Ç^ÈMÓ 
���21 ð43nç"ÞXÊÕÍ65 ÓpÔ�7 è98;:<8�=�>�î
Ò äbì Æ`Ê?=<ÏÊ�Æ*ßDáDÑÉÈÉÆ~Þ*ÎbÇpãäbå Æbî4ïWË�Ñ ä ÏÊ�Æ@,¯ÍÖ�ïWÚ�ËYÏÆ~Çj×IÆ`Ë�Ë�Æ`ÍcÊ�Ñ^È�ê{ÿ¯Ê�ÆjÆ~ÊÕÍ�ÚuãÌË�Ë�Æ`ÍÏÆBAOÇÉÆ ÜÜ Æ`Í.�kÌÍÝDÈÉÊ ä Í'Ê�Í
ÏÆ`ÇC, ìì Ê�Ë�ÏÌÍÎ�ÊÕÑ^ÈjÏ�ÊÕÆEDmâ#ï Ü-F ÛÉÐ�ÌÍÝDÈÉÊ ä Í�G 1 ð437Þ*Ê�ÈHG 1 ð43*ç[Þ0ïJI-5WÓ 
���21 ðLKM3N7 é�8 ðLKO8O>�êPÿ¯Ê�Æ0ÿ�ïWÈ^Æ`Í
Æ`ÍDÈÉÑ^Èmï�Þ*Þ*Æ~ÍVÆ`Ê�ÍÆ`Ç/ß ÊÕÞVÌ�Ë ï�ÈÉÊ ä Í7Þ*Ê�È?='çóè�ébéKéê
�X?@8#?@n �3*-Tc`U~W&58=,5,e8>&9`iÙÓVWmBY@25AU?@mB&eIKn�mb6b8>Y@Y3TB*F&D&X692547L[N§&92Dn�8>4l?ZIlLON58o~W?@n�25YM*-Al?Hm;&§69?@8
Tb4l?@AU?MIUL[N58Ò¨�?@AU&58-IlI*qI¿�ue8-IKAU?@n�n�A�25&e6�6b?@8+��8>4lAU8>?@YH25&5:;8=&o698>4®¨�?@AU&58-IUIQPe25TbAl2^*FAl?Hm;&58=&�25&9`
Al8=4OIK2^L[NbA�1d8>4O6b8>&�.-�X?@8�2D&9AU8>&s:;8><=8>?@:BA�13?H4O6ÐC;:B8>NbA�69?@8d��8>4lAU8>?@YH25&5:;8=&�6b8>4��e8>ue8>&eIU65*F2D8>4l&
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698>4Fq z `l�S*>13?@&D8>&�u5<>1+.uq z `i¨�Y@2DT9AU2e*FAU?@m;&D8>&¢p[|2D4Vq zCR qI¿�?H&o��m;AU8>&5<>:B8-IK8=Al<>8�|25ue8>4=.5Ù�I�AU4l8x`
Al8=&o*FYZIKms¨�Y@25TbAl2e*-Al?Hm;&58>&0el8-698=4j�e8=u�8=&eIl65*-258>4a*-29pU.5¨ |2D47q z R q ¿ 69?HVW8>4l:B?@8>4UA�698>4dÕ�?HAlAl8=YR`
1�8=4lAl8¯698>4��e8=u�8=&eIl65*-258>4U&TSt�VU q z 25&e6s698>4dv�4 |m;EB8 S�� Lxm-V U q z C;13*BI�69?@8¯��8><>8>?ZL[N5&b25&5:3VWmB&
q ¿ *-YMI�Tb4l?HAl?ZIlLON58�¨�?@AU&58-IUI�25&e6�698kI�m;ue8>&�ue8-IUL[N54U?@8>ue8>&D8>&Ô°e2^IKAO*-&e6�*FYZI�Tb4l?@AU?MIUL[N58=&Ô°e29`
IKA7*F&e6o4l8-LONbAKpq8>4UAl?@:BA>.b��?H8-IK8+��8=<>8>?MLON5&b25&5:B8>& :B4l8>?¦pq8>&o698=&{2D&9AU8>&o:;8><>8=?@:;AU8>&oÙ�4l:B8>u5&5?ZIlIr8>&
698>43&û|*FN58>4U8>&#��8>Al47*;LON9AU25&5:s8>Ar1¯*;I�VWm;4=.

 *¡£¢*¡£¢ W�ªp´CXc¦CY¶µ!.±[Z7¹*®�«u�º]\#±O^¸�YF
��?H8o��8>Al47*;LON9AU25&5:#698-I�Ù�?@&�Pe2^IlIK8kI�698>4�~W�DIKAl8=n�:;4k|m;E;8"@GY@?H8xpq8>4lA�698=&g~bLON5YU|2eIUIK8>Y�p[|254�69?@8
25&bAl8>&J6D*F4l:B8-IKAU8>Y@YHAl8�*-&e*FYH�9AU?MIlLON58���|mWIK2D&5:5.�%iND4+Ù�?@&�Pe2DE{TB*-&5&�<>25&û|*;LONeIKA2RW2e*-Y@?@A7*FAU?@V�ue8x`
Al47*;LON9AU8>A31�8=4O698>&ª.eÙ�I3?MIrA�m-QS8>&eIK?ZL[NbAlYH?MLON�C56D*FE�69?@8�ÙÓ&bAr13?MLOT9YH25&5:�698-I0~W�5IrAl8>n©I�N5?@&#<>25n
Tb4l?@AU?MIUL[N58=& °e2eIrAO*F&^6¢25n$IKm+YM*-&5:WIU*Fn�8=4�VW8>4lYi|*F29pqA=Cpel83:B4-|mBE;8>4d69?H80~W�5IrAl8>n�:;4-|mBE;8!@#?MIrA�2D&e6
25n�:B8>TW8>N54UA>.D%in¬v�4U8>&5<xpt*-Y@Y�8>?@&D8-I3*F2eIa25&58>&e6bY@?MLONoV9?H8>Y@8=&�°e8=Y@Y@8=&�ue8-IKAU8>N58>&e6b8>&�~W�DIKAU8>noI
TWm;n�n A�6b8-IlIr8>&#ÙÓ&bAr13?MLOT9YH25&5:�IKm;:Þ*F40<=25n ~ÞAl?@YHYMIrAO*F&^6Ð.
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��8>AU4O*;LONbAl8>A�IK8>?e8>?H&5838>?H&5<>8>YH&58��S*>13?@&D8W.W��?H8�°e8>YHY@8dn�?@A�698>4�n�?H&5?@n�*FYZIKAl8=&�¨�?@Al&D8-IlI�:;8=N�|m;4UA
?@& el8-698>n$%iAU8>4O*-Al?Hm;&eIUIlLON54l?HAlA�<>2o69?H8-IK8=4j�S*>13?H&58W.5«a25E;8>4d69?H8-IK8=4j°e8=Y@Y@8313?H4O6 ?H&2el8-698=në%'Al8x`
4O*-Al?Hm;&eIUIlLON54l?HAlA�8>?H&5831�8=?@Al8=4l8�°e8=Y@Y@8d<>29p |*-Y@Y@?H:0:;8=1 |*FN5YHA>CW698=4l8>&�¨�?HAl&58kIlI�8>ue8>&9pt*-Y@YMI�:;8 |*-&e698>4UA
13?@476Ð.e%rIKA3&b25&#69?@8s~W�DIKAU8>n�:B4 |m;EB8'@§IK8=N543:;4Um;E5CS65*BIjN58=?@E;A3Vb?@8=YÐ:;4 |m;EB8>40*-YMI369?H8s°S*FN5Y�698=4
?@&D&58>4lN^*FY@uè698>4o�S*>13?@&58#?@&GÕ�?@AUY@8>?Z698>&eIUL[N^*kpqA�:B8><>mB:;8>&58=&�°e8>YHY@8>&�C�IKm�13?H4O6gn�?HA�:B4lm;EB8>4
~W?ZL[N58=4lN58>?HA369?H80<>29p7|*-Y@YH?@:s:;8=1�|*FN5YHAl8 °e8=Y@Y@8®*F2^I0698>&o<>2Ì69?@8-Ir8>n�°e8>?@AU,525&5TbA3&5?MLONbA�VWm;&#698=4
�S*>13?@&58�ue8>8>?@&0Pe25E;AU8>&w°e8>Y@YH8>&�:B8>1�|*FN5YHA>.e��?H8 °S*-N5Y�698>4a692D4OLONw69?H8¢�S*>13?H&58+u�8=8>?@&�P^25E;AU8>&
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«�2eI36b8>nÏ:;8=&e*F&5&bAl8=&©pqmBY@:BA�25&Dn�?@AUAl8>YHue*F4=CW65*FE� q z }t�Â� � :B8>4O*B698;��G q ß â �z }UÖ�© q z � ß § � }'Øb.@Ö=Øc�

Ã ß â �ÄÅ z�Æ ��Ç6ÈÊÉ�Ë.Ì�È
º»¼ �¬©gÖN z ½	¾¿}ÍÏÎ �Ð©XÖC©%N z/ Ñ /6Ò �

25&e6 � q z }t�Â� � 2D&5:;8>47*;698B� G q ß â �z }lÖ�©%q z � ß § � }'Øb.@Ö ± �
Ý;/
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·�ÈS½eÆºÁ�À-¸q½e¹�¿>Å�½�Â�»9ÆqÆM¿ ieµ

Ã ß â �Ä
N z :;8>47*;698

º»¼ �Ð©XÖN z ½	¾¿ Í Î �"©XÖC©%N z/ Ñ /-Ò �
?MIrA>C�1�8>&D&Xno*F& N § ~ N z ~ NûâvG¥�Ï25&e6X69?H8wÙ�?@&5<=8>Y@1¯*FN547IlLON58>?@&DY@?MLON5TB8>?¦Al8>&�p[|2D4o69?@8
8>YH8>n�8>&bAO*-4l8>&���4lmB<>8-IUIK8�ue8>4B|2eLOT5Ir?MLON9AU?@:;A=.
��?H8�?@&è698>&Gv�YH&5:5.dØ9.HÖ>Ø�2D&e6XØ9.HÖ ± 8>47IlLON58>?H&58>&e698=&g°S*FN5YH8>& Í }l}'�Ð©XÖC©%N z ��T-/W��IK?H&e6
:;8=4O*;6b8�69?H8�°S*FN5Yd698=4�Õ�|mB:;YH?MLON5TW8>?@AU8>&�CPN § G }'�q©)ÖÀ©§N z ��T-/�Ù�4U<>8>25:B8>42� § 25&e6w8>?@&58
:;YH8>?MLON58�°S*-N5YaVWm;&g��8>4U&5?MLONbAl8>4U&%��âG*-29p��Ó©ÎÖ�© N z °e8>?@A7IlLON54l?HAlAU8>&�25&bAl8>4U<>25u54U?@&5:B8>&�.
��?H8>4lue8>?e25&bAl8>4UY@?H8>:;Ad69?H8�h38>?HN58>&9pqmBY@:;8®698>4aÙ�4U<>8>25:B8>4�25&^6©��8>4U&5?MLONbAl8>4�*-ue8>4�8=?@&58>4�8>4UN58>u9`
Y@?ZL[ND8>&wÙ�?@&^IlLON54-|*-&5T92D&5:5C�65*oIKm;YZ*F&5:B8o69?H8{�S*>13?@&D8 &5?ZL[NbA+*-u5u54l?ZL[NbA>Cª69?@8�«�TbAl?HV9?HA-|*-A y }^¼O�
:;4k|m;EB8>4+*FYZI!w�25YHY�Ir8>?@&#n 2DE5.e��?H8-IK8���8-69?@&D:;25&5:�ue8-698>2DAl8>A=CÐ65*-Eo?@&�el8k698>n¬��4lm;<=8>EE±a}t�Ò�
VWm;4ñel8-698>nÑ°e8>?@A7IlLON54l?HAlA�n�?@&e6b8-IKAU8>&eI�IKm+V9?H8>Y@8¯Ù�4l<>8>2D:;8>4�13?@83��8>4U&5?MLONbAl8>4�IrAl8>N58=&sn�|2eIlIr8>&�.
�0*BIs�Ó4Um;u5YH8>n¥698>4s��8kIKAl?Hn�ns25&5:©698>4 °S*-N5Y@8=& Í }mNû�0Yi|*FEBAsIK?ZL[N£*FYMIrmJ*F29p®6D*;I�pqm;YH:;8>&^698
«�&5mB4O69&b25&5:ÞIK,54Um;u5YH8>n�*-u5u5?@YZ698>&.Ä

�X?H8>V9?H8>Y@8aÕ�|mB:;YH?MLON5TW8>?@AU8>&�:B?@u5Ad8-I7N�4Um;AU8+��|2eLON58>4a}'Ù�4l<=8>25:;8=4x��2D&e6�N{uDYM*F2D8
� |2eLON58>4+}q��8>4l&5?ZL[NbAl8=4x��*-29pd8>?@&D8>n�h38>:W*-Y�n�?HAa/IN���Y |*FAl<=8>&wIrmo*F&5<=25m;4769&58>&�C
65*-E0VWm;4uel8-698=ná��2eLON�n�?H&e698-IrAl8>&eISIKm0Vb?@8=Y@8�4Um;Al8313?H8�u5YM*-2583� |2eLON58>4�IrAl8>ND8>&Ðê

|«!RW25?@VB*-Y@8>&bA06D*F<>2w?ZIKA Í }£Nû�j69?@8�°S*FN5Y�*-Y@YH8>4+Õ |m;:BY@?ZL[N5TW8=?@Al8=&"N�no*FYdÖ�25&e6dN�no*-Y�}N©�Ö-�
698>47*F4UA�*-&5<>25mB4O69&D8>&�Cb65*FE�*FYHY@8a��*-4lAl?Z*FYZIK25n�n�8>&+&5?MLON9A�&58>:Þ*FAU?@V�IK?H&e6Ð.b��?H80� |mWIK2D&5:�69?@8kIK8-I
��4lmBu5Y@8>n©I3IK?@&^6�:;8>47*;698�69?H8 �d*-AO*FYZ*F&eIUL[ND8>&�°S*FN5YH8>& Í Ò Ë ±B± C ± �5C ± Ý Í Ce69?H8s69?H8sÙ�&bAK13?ZL[TW`
Y@2D&5:WIrTWmW8¸Ô�<=?@8>&bAl8>&�698>438=4l<>8>2D:;8>&e6b8>&#¨^2D&5T9AU?@mB&

ÖC©¬Õ ÖC© ± ¯
/�¯ G ÖÄÒ�× z Í Ò ¯<Ò'GáÖB~Ø¯Â~�/Ù¯�ªÚ~���¯<Û�~ JDJDJ }'Øb.@Ö��c�

IK?H&e6Ð.e¨ |2D4a69?@8s�d*FA7*FYZ*F&eIUL[N58=&�°S*-N5Y@8=&{:B?@YHA

Í Ò G Ö
NE~XÖ º»¼ /INN ½	¾¿ . }'Øb.@Ö=Ýc�

%'N54l8+��8>4U13*F&^69AOIUL[Ne*>pqA�n�?HA3698=&{<=8>&9AU4O*-Y@8>&o��?H&5m;n�?M*FYHTWmW8¸Ô�<>?@8�&9AU8>&sTWm;n�n A�*-2eLON�6b254OLON
69?H8d½�*-AOIl*BL[ND8�<>25n «�2eIl6b4l2eLOTÐC¯65*FEèIK?@8�Ù�Y@8>n�8>&9AU8o8>?@&58kIÌ°S*-N5Y@8=&e694l8=?@8-LOT5I�IK?H&e6ÐC36D*;I

Ý;Ø
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698>n$��*;IUL>*FYZIlLON58>&���4U8>?@8kL[T�|*-N5&58>YHA>.W%'&�69?H8-IK8=n �d*-AO*-YM*F&^IlLON58>&���4l8>?H8-LOT }t«�u5u�.BØ9. Ýc��13?@476
698>2DAlY@?ZL[NªC;65*-Es69?H80�d*FA7*FYM*-&eIlLON58>&#°S*FN5YH8>&�69?@8aVW8>47IlLON5?@8-6b8>&58>&�Õ |m;:BY@?ZL[N5TW8=?@Al8=&�*-u5< |*-N5Y@8>&ªC
69?H8�Ù�4U<>8>25:B8>4�}q8>&bAOIK,D4l?MLONbAs698>&�&e*BL[N§4l8-LONbAOI�25&bAl8>&�1d8>?MIr8>&e698>&§��pq8>?HY@8>&¬ÜX��25&e6§69?@8
��8>4l&D?MLON9AU8>43}º8=&9A7IK,54U8-L[ND8>&�6b8>&o&e*;LON�Y@?H&5TDI�25&bAl8>&�1�8>?ZIK8>&e6b8>&���pq8>?HY@8>&ÞÝ���*F&D<>25m;4769&58>&ª.ß-àHá
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î Ç9À-ÇDÆºÇ5¹�¿>ö-÷�»9¿�ïo¾F»b¸q»9ö-ð

ï 1fð 3Pç ñò.ó ñ º¼ û ðð ½¿
«�u5uD?@YM6b25&5:#Ø9. Ý�Ä�ÿ/ï�Ñ�ô.ïWÈmï�Ë�ïWÍÑ^ÙmÚ�Æ*ÿMÇ^Æ`Ê�Æ`Ù£Ý4ê0õ"Ê�Æ7Ê�Þ÷öOïWÑ^Ù�ïWË�ÑÉÙ£ÚÆ~ÍBÿ¯ÇÉÆ`Ê�Æ`Ù£Ý'ÑÉÊ�ÍÏ�ÏÊ�Æ*×4ï�ÚË�Æ`Í�ÏÊ�Æ
ßDÌÞXÞ*Æ³ÏÆ`Ç#ãÌ ì Æ`Ç.Ê�ÚÍÆ`ÍXÑÉÈÉÆ~ÚÆ`ÍÏÆ~Íc×4ïWÚË�Æ`Í�êÿMÊ�ÆOô.ïWÈmï�Ë�ïWÍÑ^ÙmÚ�Æ`Í0×4ï�ÚË�Æ`Í ï 1fð 3PÑ^Ê�ÍÏVÏÊ�ÆMÊ�Í*Ï�Æ`Ç.Ë�ÊÕÍ�ÝbÆ`Í
ß Ü ï�Ë�ÈÉÆPÑ^ÈÉÆ`ÚÆ~ÍÏÆ`Í7Æ`Ê�ÍÎbÆ~Ý�Ç^Æ`Ê�ÑÉÈ^Æ`ÍF×4ï�ÚË�Æ`Í{êWßDÊ�ÆOÎbÆ ì Æ`ÍVïWÍ#ïWÌ�� Ò.Ê�Æ`ØDÊ�Æ`ËKØbÆ`Ç^ÑÉÙ£ÚÊ�Æ`ÏÆ`Í�Æ`Í�ö�� ï�ÏÆ`Íjï�ÌÑÉÎKÆ`ÚÆ`ÍÏ
Ø ä Í*ÏÆ~Ç/ß Ü Ê�È^Ö`Æ#Þ0ï�ÍVÖ`ÌÞ[Æ`ÍDÈÉÑ Ü ÇÉÆ`Ù£ÚÆ~ÍÏÆ`Í h ÇÉÆ~ÊÕÑ.ÎKÆ`Ë�ïWÍÎKÈ�ê
��?H8�&5mbLONsVW8>4luDY@8>?Hu�8=&e6983~W25n�n©*FAl?Hm;&©|25ue8>4�6b?@8�°S*-N5YuN z 698>4#wa8>25Al47*FYH8>&c� z ?@&s6b8>&�vaY@&5:D.
Ø9.HÖ>Ø�2D&e6�Øb.@Ö ± T;*-&5&s&b25&�1d8>:;8>& Í }mNû�#G Í Ò 692547L[ND:;8xp[|25ND4lA�1�8>47698>&�C>1dm;ue8>?DIK?MLONsIrm-1�m;NDY
p[|2543:B8>4O*B698s*-YMI3*F2^L[N�p[|254a25&5:B8>4O*B698��� q z }t�Ò�¶G Ö�©%q z

q z } ± q z }lÖC©%q z �l� ß ø }'�Ð~XÖ�Tk/c�ø }lÖT-/W� ø }'�¬~�/W� }'Øb.@Ö ² �
8>4U:;?@uDA � .ñ	ù ÍDÈÉÆ`Ç^Æ`ÑÉÑ£ïWÍDÈÉÆ~ÇÉÒ³Æ`Ê�ÑÉÆ*Ñ^ÈÉÊ�Þ*ÞVÈOÏÊ�Æ`Ñ^ÆFæ ãä Ñ^ÌÍÎ*Æ!I ï�ÝDÈ.Þ*Ê�ÈYÏ�Æ`Ç#æ4Æ ì Æ`ÍÑ^ÏÁïWÌÆ~ÇÉØbÆ~ÇÉÈÉÆ~ÊÕË�ÌÍ�Î� ãÌÇMæ�ïpÒ.ÊÕÍ�Æ`Í

Ý ±



µ�¶��S¶/��¹�ÇDÆùÊ�À-¸q¿>ö-÷�»��s»b÷�Ç5¹�Â�ÆºÁ�¹ûú�Á�¹�Â)Ä�¸qÅJÁ�ÆqÇ9À-¸q½e¹ÔÂ�»b¿s»9¸q¹ªõKÇ5ö-÷�»b¹
·�ÈS½eÆºÁ�À-¸q½e¹�¿>Å�½�Â�»9ÆqÆM¿ i³s
 *¡£¢*¡	ú û»ª`®�p!¦*®u®Oª`¸ ´ µ!.± ¨7´*¨#©x¹V«uª`®<¡³²*�´tµT^¸j®n¦!´�\
��?H8s*F&^*FY@�bAl?ZIlLONwue8-IKAU?@n�n�Ar8��e8>ue8>&eIU65*F258=4lVW8>4UAl8>?HY@25&5:;� q z }'�0�36b8>4��S*>13?H&58>&JT;*-&5&w&b25&
n�?HAû~Þ?@n�25YM*-Al?@mB&58>&aVW8>4l:BY@?ZL[N58=&31�8>47698>&�.=%i&Ò«�u5u�.-Øb. ² IK?H&e6�p�|254Ð8=?@&�Õ�mb698>YHY;n�?HA�@ GXØB×;×;×B×
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«�u5uD?@YM6b25&5:�Ø9. ² Ä{æëÆ ì Æ~ÍÑÉÏÁï�ÌÆ`Ç^ØbÆ`Ç^ÈÉÆ`Ê�Ë�ÌÍÎa Ó ö 1lc 3<� ãÌÇPÆ`Ê�Í0ß á�Ñ^ÈÉÆ`Þ�ÞXÊÕÈ�=�ç"øKébéKébé#×IÆ`Ë�Ë�Æ`Í{êDÿ¯Ê�ÆMÿ/ï Û
ÈÉÆ~Í Ü ÌÍÝDÈ^Æ e � ãÌÇPÓ ö ç�é÷ùøî g � ãÌÇPÓ ö ç�é÷ùò.ÌÍ�Ï��}� ãÌÇPÓ ö ç�é÷ùü.Æ`ÍDÈ^ÑÉÈmï�Þ*ÞXÆ`ÍVè�é�� ù È^Æ`Çmï�ÈÉÊ ä Í�ÑÉÑÉÙ£ÚÇ^Ê�ÈÉÈÉÆ~Í{ê
ÿ¯Ê�ÆMÏÌÇ^Ù£ÚÎbÆ`Ö ä ÎbÆ~ÍÆ`Í h ÌÇ^ØbÆ`Í2Æ~Í�È^Ñ Ü Ç^Æ`Ù£ÚÆ`Í'ÏÆ`Þàï�ÍÁïWË�áDÈÉÊ�Ñ^ÙmÚ�Æ`Í��OÇÉÎKÆ ì ÍÊ�ÑMïWÌ�ÑMâ�Ë�ÍÎÁêbø�ê�è�ôîKÏÊ�Æ�ÎbÆ`Ñ^ÈÉÇ^Ê Û
Ù£ÚÆ`Ë�ÈÉÆ h ÌÇÉØKÆjÆ~Í�È^Ñ Ü Ç^Ê�ÙmÚDÈ#Æ~ÊÕÍ�Æ`Ç�ö ä ÈÉÆ`Í�ÖjÞXÊÕÈ.Ï�Æ`Þ¶�<I ÜÁä ÍÆ`ÍDÈÉÆ~Í���ø
	bû�îÑÉÊ�Æ7ØbÆ`Ç^Ë ãïWÌ.� Èd� ãÌÇ¯ÎbÇ äKå Æ�õ�Æ~ÇÉÈÉÆ
Ø ä Í c Ü ïWÇmï�Ë�ËÕÆ~Ë�Ö~ÌjÏÆ~ÍFÿ�ïWÈ^Æ`Í7ÌÍÏ7ÏÆ`ÇPÈ^ÚÆ ä Ç^Æ`ÈÉÊ�Ñ^ÙmÚ�Æ`Í h ÌÇÉØKÆ�� ãÌÇOÏÊ�ÆPÝDÇÉÊ�ÈÉÊ�Ñ^ÙmÚ�ÆMÐ{Ê�È^ÍÆ`ÑÉÑ³Ó ö ç�Ó��.ç"é÷ùò�ê
°e8>YHY@8>&�69?@8®692547L[No~W?@n�25YZ*FAl?Hm;&�:;8>1dm;&5&58=&58>&o�e8>ue8>&eIl6D*F258>4UVW8>4lAU8>?@YH25&5:B8>&�� q z }'�0��p�|254d69?@8
�J8>4lAU8�q z G¤×�J ØÔ}�W�OC#q z G×{J���}��W��25&e6àq z G¤×�J ÝÔ}��w��65*F4U:;8-IrAl8>YHY@As25&^6gn�?@A�698>n
*F&^*FY@�bAl?ZIlLON58>&JÙ�4l:B8>u5&5?ZI�p�|254�� q z }'�0�a*F2^I¢vaY@&5:D.�Ø9.@Ö ² VW8>4l:BY@?MLON58>&ª.5�X?@8�no*F&JIr?@8>NbA>Ce?MIrA
69?H8 |?�ue8>4U8>?@&^IKAl?Hn�ns25&5:�IK8=N54�:B25A>.��0*;I+?MIKA�&5?MLONbA�:Þ*F&5<©IKmwIr8>Y@u^IKAlVW8=4OIKAk|*F&e6bY@?MLON�CÐ13?H8 8kI
<>25&û|*;LONeIKAs8>47IlLON58>?H&58>&�no*-:5C�698>&5&XvaY@&5:D.�Ø9.HÖ ² :;?@YHA�&b254�p[|254�698=& va4U8>&5<xpt*-Y@YX@ R � C
1 |*FND4l8>&e6#69?@8Ò�Ó2D&5T9AU8+?@&o«�uDu�.eØ9. ² <>2o8>?@&58=nÏ~W�5IrAl8>n n�?@A�8>&e6bY@?MLON58>n�@�:;8>N |m;4l8=&�.e��?@8
Ê�Í*Æ`Ê�ÍÆ~Ç/ïWÍ�ÏÆ`ÇÉÆ~Í2ÅYïWÇ^Ê�ïWÍDÈÉÆ¯ÏÆ`Ñ �ñØ ä Ë�ÌÈ^Ê ä ÍÑ^Þ ä ÏÆ`Ë�Ë�Ñ 1����
���������! ��"�#��$&%
'�� 3)( ýDô�* ãÌ ì Æ`ÇÉÆ`Ê�Í{ê

ÝI�
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8>4U13*F4UAl8>AU8+«�ub1�8>?ZL[Nb25&5:�698=4a�Ó2D&5T9AU80VWm;n 698>nÑ?@&�vaY@&D:5.eØ9.HÖ ² ue8-IlLON54l?H8>ue8>&58>&���8=4lNe*-YR`
Al8=&,+¢*F29pq:B4l25&e6�698-I�m;ue8>&o6b?MIKTb25AU?@8>4UAl8>&�Ù�?@&0Pe2eIlIr8-I�6b8>4dÙÓ&^69Y@?ZL[N5TW8=?@A�698-I3~W�DIKAl8=noI-+�?MIrA
?@&#«�uDu�.5Øb. Ø�p |25438>?@&#~W�5IrAl8>nÑn�?HAX@�GPÖ>×B× ?@YHY@2eIrAl4l?H8>4lA=.9~W?H8�Ir8>Al<=A�4l8=YM*FAU?@V�IK, |*-A�8=?@&�Cb8>4OIrA
ue8>?�8>Ar13*s�Xæ ± ×;×bC�8=?@&58>4a�e8>ue8>&eIU65*F258=4>Ceu�8=?�698>43?@&o8>?H&58>nÑ25&58>&^69Y@?ZL[N�:B4lmBE;8>&�~W�DIKAU8>n
69?H8¢°S*-N5Y�698>4®69254OLONw6b?@8s�S*>13?@&58�u�8=8>?@&�P^25E;AU8>&�°e8>YHY@8>&o1d8>:;8>& � G �5�"~GÖ+æ ± ×;×o69?@8
~W�DIKAU8>n�:;4k|m;EB8'@�698kI�8>&e69YH?MLON58>&o~W�5IrAl8>n©I�ue8>4l8=?@AOI�1�8-Ir8>&bAlY@?ZL[N�|25ue8>47IlLON54l?HAlAl8=&�N�|*FAUAl8W.D�0*
*FYZIKm+mFQS8>&bue*-4�6b8>4.\jlOik]`_ o�ilk_0_fm2_�|K]58>47IKAdIK8>ND4�IK,�|*-A�8>?H&eIK8=Al<>A=CF?ZIKA�69?H83:;25AU8 |?�ue8>4l8=?@&eIrAl?@n�`
n�25&5:o698=4�~W?@n�25YZ*FAl?Hm;&58=&�?@&J«au5u�.�Ø9. ² 6b8-I08>&e69YH?MLON58>&�~Þ�5IrAl8>noI!@»G$Ø;×B×;×;×�n�?@A®698>n
*F&^*FY@�bAl?ZIlLON58>&oÙ�4U:;8>u5&D?MI0v�YH&5:5.eØb.@Ö ² p[|254!@ R � VW8>4OIrA-|*F&^69Y@?ZL[N�.
�0*BIj��8>4UNe*FYHAl8>&o6b8>40�e8>ue8>&eIU65*F258=4lVW8>4UAl8>?HY@25&5:

� q z }t�Ò�¶G Ö�©%q z
q z } ± q z }lÖC©%q z �l� ß ø }'�Ð~XÖ�Tk/c�ø }lÖT-/W� ø }'�¬~�/W� }'Øb.@Ö=Úc�
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«�u5uD?@YM6b25&5:�Ø9. Ú�Ä ù ÍVÏÆ~Ç?, ìì Ê�Ë�ÏÌÍÎ�Ê�ÑÉÈ³ÏÁïWÑnÈÉÚÆ ä ÇÉÆ`È^Ê�ÑÉÙ£ÚÆ��OÇÉÎKÆ ì ÍÊ�Ñ 1 ÏÌ�ÇÉÙ£ÚÎbÆ~Ö ä ÎKÆ`ÍÆ#æ4Ê�ÍÊ�ÆN3��`ãÌÇPÏÁï�ÑH ä ÇÉÞXÊÕÆ~ÇÉÌÍÎKÑÉÊ�ÍDÈÉÆ`ÎKÇmï�ËYÏÆ~Ç*æ4Æ ì Æ`ÍÑ^ÏÁïWÌÆ~ÇÉØbÆ~ÇÉÈÉÆ~ÊÕË�ÌÍ�ÎJI 1 Ó ö 3 1 ÑÉÊ�Æ`ÚÆcârËÕÍ�ÎÁêOøêùûbò¸3�ÏÆ`Í"ßDÊ�ÞVÌË�ïWÈ^Ê ä ÍÑ^Æ`ÇSÛ
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«�u5uD?@YM6b25&5:#Ø9. Ü�Ä�æ4Æ ì Æ`ÍÑ^ÏÁïWÌÆ~ÇÉØbÆ~ÇÉÈÉÆ~ÊÕË�ÌÍ�Î acb z 1�c 31ÏÆ`ÇjÓWöxÛ�æ�ïpÒ.Ê�ÍÆ`Í�� ãÌÇ#ØKÆ`ÇÉÑ^ÙmÚ�ÊÕÆ~ÏÆ`ÍÆõ�Æ`Ç^ÈÉÆVØ ä Í
ÓWö!Ê�Í�ÏÆ`Ç H ãïWÚ�Æ0Ø ä Í"Ó � êYÐ ãÌÇXÎbÇ äKå Æ c ÒYÆ`Ê�Ù£ÚDÈVÏÊ�Æ2ÅPÆ`Ç^ÈÉÆ`Ê�Ë�ÌÍÎ�Ø ä ÞÏö ä ÈÉÆ`ÍÖ~ØbÆ`Ç^ÚÁïWË�ÈÉÆ~Í�ï ì#d ÿ¯ÊÕÆ~ÑÉÆ`Ñ
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