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

-%.0/21�34/65�798":<;>=@?BA0C /2DFE0GH?B30IJ;>/65�.<5LK

MONQPSRUTVNXWZY T�[]\�RV^_NQ`�\�RVacbBde\ P>f�MOYL`"g_h�RVNBTei�bBacNBP_bQN"jkM�lnmpo
q TVh_ardUsc\L\ P]tvuQw�xFuQyLzL{�i�|~}e`"dpRVN@T�f_\�`

� ^_N��eNBRV^_N@TVs6\ P>f�d
�@�~�����c�4���v� �L���������p� ���L�S���Q�������v�<�k���

��� �Q¡B¢ £_¤L¡L¥ i�N#\�TVb@^varP_¦nWZY T§dUar`"acsc\�TVarR©¨ªarP«RVar`"N¬dUNBTVarNQd�­>P>f�d�dpRVarsrs"®vTVYL\Lf�NBT
\�g_gvsracbQ\ RVarYLPvd�arP¯f_\ R�\�`"arP_arP_¦�°0±XY#²³NQ´LNBT#x<fvh_NµRVY,RV^_Nµ´�NBTU¨J®�TVY�\Lf¶dUg·NQbBRUTVhv`
Y�W�fv\ R�\�acP�´�Y�sr´�N#f4x·RV^vNBTVN¸ard�PvY,g·Y�dUdUac®varsca¹R©¨¯Y W�fvN@­>P_arPv¦,Y�P_N~dUarP_¦�srN~P_Y RVacY�P¯Y W
dUac`"arsc\ TVa¹R©¨,dUhva¹R�\�®_srN�RVY~dUNBTV´LN�\�srsF\ g_gvscarb#\�RVarYLP_dQ°
l�N�gvTVNQdUNQPSRº\»g·Y#²³NBTUW2h_sSW2T�\ `"NB²³Y TV¼�®>\�dUNQf�Y�P�²³\�´LNQsrNBR�fvNQbBYL`"g·YLdUa¹RVarYLP4x�²�^_arb@^
\�srsrY�²�d�fvNBdUac¦�P_arP_¦H\ P>f�ac`"gvsrNQ`"NQPSRVarP_¦e\X´L\�TVarNBR½¨�Y�W0b@TVarRVN@TVa6\XW2Y�TºRV^_NONQ´L\ srh>\ RVarY�P
Y�W>dUar`"arsc\ TVa¹R½¨�®·NBR©²³NQNBPµRVar`"NOdUNBTVarNQdQ°L}edº\ PµN@¾_\ `"g_srNLx#R©²³Y
`�\ acP�bQsc\�dUdUNBd�Y W·dUar`~¿
acsc\�TVarR©¨J`"N#\�dUh�TVNQd
\�TVN~bQY�P_dUacfvNBTVNQf4°<ÀXP_N�ardXRV^_Nµ¦LsrYL®_\�s�x4dpR�\ RVardpRVarb#\�s�dUar`"ars6\�TVa¹R½¨Sx
²�^_arb@^µh_dUNQdFRV^vNO²�\#´�NBscN@R RUT�\�P_dpW2Y�TV`ÁfvN@TVac´LN#f�±ehvTVdpR N@¾vg·Y�P_NQPSR RVYebQsc\�dUdUa¹W2¨µRVac`"N
dUNBTVarNQd�\�bQbQY T�fvarP_¦,RVY,RV^_NBarTH¦�srYL®>\ sOdUb#\ sracPv¦ÂgvTVY�g·NBTURVarNQdQ° � ^vN~dUNQbQY�P>f¶`"N#\�dUh�TVN
NQdpRVar`�\ RVNQd�dUac`"arsc\ TVa¹R©¨"srYSb#\�srs¹¨�h_dUarP_¦�RV^_N»dUb#\ scN@¿©g·Y�dUa¹RVacY�P�®varW2hvTVb#\�RVarYLP�TVNQgvTVNQdUNBPv¿
R�\ RVarYLP4°

Ã ÄvÅeÆ·Ç0È�É�Ê�Ë%Æ0Ì�È»Å

Í*Î�3_Ï�Ð0ÎS=QÎ,Ñ]/230/2301ÂÎ�Ò21�I�?B/6=@Ó0ÑÂKX5�Ô·/ZKV=�ÕÖIv?�×ÖÑ]I�?B5µIv?�Ò65LK@KQØXKV=QÎ�34Ð4Î�?QÐ E·?@5�Ò2Î�=@/2I�34Î�Ò Ð0ÎS=QÎ0E
K@5 5�E�5�: 14:�Ù6Ú#Û½:�ÜHIS7X5 Ý�5�?�EF/23¬Þ4?BÎvß#=@/Zß�5�=BÓ05 ?B5]/2K"Ñ,A4ßQÓà30I�3·áp?B5 ÒZÎS=@/2I�3<Î�Ò�Ð0ÎS=QÎ0:ºâ
Ó05]Ñ]IvK�=
/2Ñ�Þ%I�?@=BÎ�3_=µ5�Ô0Î�Ñ�Þ4Ò65�/ZK�=B/6Ñ]5]K�5�?@/25�K�Ð0ÎS=QÎ0:<ã4I�?µ5�Ô0Î�Ñ]Þ0Ò25�E%.4Î�34D>K�Ó4Î�Ý�5�K�=BÎ�34Ð0Î�?BÐ§Ð0Î�=BÎ
I�3]=BÓ05 /2?eß Ò6/25 3_=QK Ev5�: 14:S=BÓ05 /2?»34Î�Ñ]5�K�E�7�Ó05�?@5
=BÓ05 Ï�Ò6/2Ý�5�5�=eß 5�=@5�?BÎ4E�.0A·=
Î�ÒZK�I"Î~=B/6Ñ]5�K@5 ?B/25�K
1�/2Ý>/6341,=BÓ05�K�=BÎS=BA4K
I�ÕO=@Ó45 /2?�Î�ß�ß�I�A43v=
ISÝ�5�?X=@/2Ñ�5v:

â�I§A4K�5¶5�Ô·/2K�=@/2301*Ð0Î�=BÎ�Ñ]/230/6341§=@5LßQÓ030I�Ò2I�1vÏ*I�3äK@A4ßQÓnÐ0Î�=BÎ�Ñ]5�Î�34K"=BÓ4ÎS=�=BÓ05Â=B/6Ñ]5
K@5 ?B/65LK»Ð0Î�=BÎ"Ó4ÎvK�=BI�.%5�?B5�Ð·A4ß 5�Ð]=BI�Î"å4Ô>5LÐÂ3>A0Ñ�.%5 ?eI�Õ�ßQÓ4Î�?BÎvß#=B5 ?B/2K�=@/Zß K�:�GÁÝv5 ?BÏ,K@/6Ñ]Þ0Ò25
/ZÐ·5�Î�7eIvA0ÒZÐ*.%5,=BI�A<K�5�=@Ó45]ß A0?B?@5�3v=~KV=QÎS=BA4K¸I�Õ»=BÓ05ÂÎ�ß�ß�I�A43v=~Î�K~Î�3¬5�Ô>=@?QÎÂå<5 ÒZÐæ/23æ=BÓ05
=BÎ�.0Ò25�:�Ü�IS7e5�Ý�5�?�E /6Õ�7e5¶Î�?@5]1vI�/2301�=@I*A<K�5]=BÓ05¶Ð0Î�=BÎ�ÕÖIv?�ß�?B5�Ð·/6=,KBß�Iv?@/23014EF=BÓ05¶ß A0?@?B5 3_=
K�=BÎS=BA4K�I�Õ0=BÓ05eÎvß ß�IvA03_=�/ZK�Ò2/2D�5 Ò2Ï¸=@IµÑ�/ZKBK�IvA·=�Iv3�/6Ñ]Þ%I�?@=BÎ�3v=O/630ÕÖI�?BÑ]Î�=@/2I�3º:�ã0Iv?�5 Ô0Î�Ñ]Þ0Ò25�E
=V7XI�ß Ò6/25 3_=BK
ç(Î�34Ð�èéß�I�A4Ò2Ð¶Ó4Î�Ý�5µ.<I�=@Ó*ê>Ú�ë4: ëvë�ë~/23J=BÓ05 /2?HÎ�ß�ß�I�A43v=X30IS7"E>7�Ó0/ZßQÓ¶/ZK»=BÓ05
30Iv?@ÑÂÎ�Ò³K�=BÎS=BA4KµÕÖI�?~ç�EF7�Ó05�?@5LÎ�KH/6=~/2K~ÎJIv305�á½=@/2Ñ]5,?B5�ß I�?QÐ¯ÕÖI�?~èJ:FìU3¬K@A4ßQÓàÎ¶ß ÎvK�5vE4=BÓ05
ß�?B5�Ð0/c=H?QÎS=B/6301�7XI�A0ÒZÐ¯.<5J×kÑ�A4ßQÓ<ØXÓ4/61vÓ05 ?XÕÖI�?µçÁ=BÓ4Î�3¯ÕÖIv?HèJ:

ìU3JI�=@Ó05�?e7XI�?QÐ0K�E�=@Ó45µ.%5 Ó4Î�Ý>/2I�A0?eI�Õ�Î�=@/2Ñ�5~K@5 ?B/65LK�ISÝ�5�?�=B/6Ñ]5¸/2KXÎ�Ñ]I�341"=@Ó05¸/2Ñ�Þ%I�?@á
=BÎ�3_=»ßQÓ4Î�?QÎ�ß�=@5 ?B/ZKV=B/2ß�K�I�Õ<=BÓ4ÎS=�=B/6Ñ]5HK@5 ?B/65LK :�â
Ó4/2K�Ñ]5LÎ�34K³=BÓ4ÎS=�7X5�Ó4Î�Ýv5»=BI"?@5�Þ0?@5LK�5�3_=O=BÓ05
.%5 Ó4Î�Ý>/2I�A0?�I�Õ�Î~=@/2Ñ]5µK@5 ?B/65LK�7�/6=@Ó¶Î~å<30/c=B5�3>A0Ñ,.<5�?»I�ÕºßQÓ4Î�?BÎvß#=B5 ?B/2K�=@/Zß K�:ví�Õ�ß�IvA0?BK@5�E�=@Ó0/ZK
?B5 Þ0?B5�K@5 3_=BÎ�=@/2I�3]K�Ó4I�A0ÒZÐ�.<5�K@A4ßQÓ�=@Ó<ÎS=�=V7XI~=@/2Ñ�5µK�5�?@/25�K³7�Ó0/ZßQÓÂK�Ó4IS7îK@/6Ñ]/2Ò2Î�?�.<5�Ó4Î�Ý>/6IvA0?
K@Ó0I�A0ÒZÐ¯.<5�ß Ò6I_K�5µ=@IÂIv305"Î�30I�=@Ó05�?�/63¯=BÓ05"?@5�Þ0?B5�K@5 3_=BÎ�=@/2I�3¶K@Þ4Î�ß 5�E0Î�34Ð¯Ý_/Zß�5~Ýv5 ?QK@Î4:

ï ?BA4ß�/ZÎ�Ò³/23¬=BÓ0/ZK�KV=QÎS=B5 Ñ]5 3_="/2K�EºI�ÕXß�IvA0?QK�5vE%7�Ó<ÎS=�K@/6Ñ]/2Ò2Î�?@/6=VÏ*Î�ß�=@A4Î�Ò6Ï*Ñ]5LÎ�34K�:ºâ
Ó05
Þ0?B5�ß /2K@5§Ñ]5�Î�34/6301ðI�Õ~K@/6Ñ]/2Ò2Î�?@/6=VÏñ/ZKJK�=@?BI�301vÒ6ÏäÐ05 Þ%5 34Ð·5�3_=¶I�3î=@Ó45*/63_=B5 34Ð·5LÐîA4K@Î�1�5�I�Õ
=@Ó45�?@5�Þ0?B5�K@5 3_=BÎ�=@/2I�3º:0;>IvÑ�5 =@/2Ñ]5�K�=BÓ05~=@?B5 3<Ð�I�Õ�=BÓ05�K@5 ?B/65LK
/2K�=@Ó05�/2Ñ]Þ<Iv?�=QÎ�3_=�ÕkÎ�ß�=@Iv?�/63



Ð·5 =@5�?@Ñ]/230/6341¬K@/6Ñ]/2Ò2Î�?@/6=VÏ�EO7�Ó05 ?B5�ÎvK�/23ñI�=@Ó05�?�ß�Î�K@5�K�E�/6=�/ZK,5 Ý�5�?@Ï_=BÓ0/6341æ.0A·=�=@Ó45¶=B?@5�34Ð :
;>IvÑ]5�=@/2Ñ]5�KÂ/6=¶/ZKÂ1�Ò2I�.<Î�Ò�×kK�=BÎ�=@/ZKV=B/2ß�Î�Ò�Ø�.<5�Ó4Î�Ý>/6IvA0?Â7�Ó0/ZßQÓ«/2K¶/6Ñ]Þ%I�?@=BÎ�3_=LE�7�Ó05 ?B5�ÎvK�/63
I�=@Ó05�?Hß Î�K@5�KX/6=H/2KHÓ0/61vÓ0Ò2ÏJÒ6I·ß�Î�Ò2/2K@5�Ð�.<5�Ó4Î�Ý>/6IvA0?L:

ìp="/2K�EF=@Ó45 ?B5�ÕÖI�?B5�E%30I�=~Þ%IvKBK@/6.0Ò25,=@I�Ð·5�å4345�Iv305]K�Þ%5�ß /cå<ß,Ñ]5�ÎvK�A0?B5�I�ÕeK@/6Ñ]/2Ò2Î�?@/6=VÏ§.%5�á
=V7X5 5�3¶=B/6Ñ]5�K@5 ?B/65LKX=@Ó4Î�=H/2KHA4K�5 ÕÖA0Ò�A434Ð·5 ?µÎ�Ò2Ò�ß�/2?Bß A0ÑÂKV=QÎ�34ß 5�K�:08HÎS=BÓ05 ?LE0Î�ò45 Ô>/2.0Ò25~=@I>I�Ò6á
.%I�Ô E�/23n7�Ó0/2ßQÓä=@Ó05�A4K�5�?�ß Î�3n/63<Ð·/2ß�ÎS=B5¶7�Ó4Î�=�/2K�/6Ñ]Þ%I�?@=BÎ�3v=,/63n=BÓ0/ZK,K@Þ<5Lß�/6å<ßJß�Î�K@5�E�/ZK
305Lß�5LK@KBÎ�?BÏ�:_ìU3¶=BÓ0/ZK�Þ4Î�Þ%5 ?LE>7e5~/23_=@?BI>Ð0A4ß�5"Î,ÕÖ?BÎ�Ñ]5 7XI�?BD,ÕÖIv?�K�A4ßQÓ�K@/6Ñ]/2Ò2Î�?@/6=VÏÂÑ]5�Î�K@A0?B5�K
.4ÎvK�5LÐäIv3ñ7
Î�Ý�5 Ò25�=QK :³Í§Iv?@5�ISÝ�5 ?LE�7X5�KV=BA4Ð·Ïn=BÓ05¯=V7eIà5�Ô>=@?B5 Ñ]5LK,/23�=@Ó0/ZKÂK�Þ%5�ß�=@?BA0ÑóI�Õ
Þ%IvKBK�/2.0/2Ò6/6=@/25�Ke/23¶Ð·5 Þ0=@Óº:·â
Ó05�ÕÖ?BÎ�Ñ�5�7eIv?@D�ÕÖI�?XK�/2Ñ]/6ÒZÎ�?B/c=VÏÂÎvK»Ð·5�Ý�5 Ò2I�Þ%5�ÐJ/63Â=BÓ0/ZK»Þ4Î�Þ<5�?e/ZK
.4ÎvK�5LÐ¶Iv3¶=BÓ05~ÕÖ?QÎ�ß#=QÎ�ÒºÎ�34Î�Ò2Ï·K�/ZKXI�ÕO=@/2Ñ�5�K@5 ?B/25�K�Ù ô>E4õ0E0ö�Û�÷�:

â
Ó05�=BI�Þ0/Zß�I�Õ_=BÓ05»K@/6Ñ]/2Ò2Î�?@/6=VÏ�I�Õv=B/6Ñ]5XK�5�?@/25�K%ÕÖIv?�Ð0Î�=BÎ
Ñ]/634/6301�/2K 34I�=�305�7": ìUÑ]Þ%I�?@=BÎ�3_=
Þ4Î�Þ<5�?BK³/23�=@Ó0/ZK»Î�?@5LÎµÎ�?@5,Ù øSÛ<Î�34ÐæÙ ù�Ûp:�GµK»Î�3]Î�K@/ZÐ·5�E�34I�=@5
=BÓ4ÎS=�=BÓ05�K@5�Þ4Î�Þ<5�?BK³Ó4Î�Ýv5
I�=@Ó45 ?
Ñ]I�=B/6Ýv5�K�/23§K�Ó4IS7�/6301Â7�Ó>Ï¶=@Ó0/ZK�=BI�Þ0/Zß~/2KH/6Ñ]Þ%I�?@=BÎ�3_=L:<â
Ó05"Ñ]IvK�=�/2Ñ]Þ<Iv?�=QÎ�3_=�Ð·/6ú%5�?@5�34ß�5
.%5�=V7X5 5�3æÙ ø�Û·Î�34Ð*Ù ùSÛ·I�3�=@Ó05XI�345eÓ4Î�34Ð�Î�34Ð�IvA0?OÞ4Î�Þ%5 ?³I�3�=@Ó05
I�=BÓ05 ?O/ZK�=BÓ05XÕÖ?BÎ�Ñ]5 7XI�?BD%:
â
Ó05eß�I�?B5�ß�?B/6=@5 ?B/2A0ÑÁÕÖIv?�K@/6Ñ]/2Ò2Î�?@/6=VÏ�A<K�5LÐ~/63æÙ ø�ÛpE�Ð05�ÕkÎ�ß�=@IH?B5�û_A0/2?@5LKºÎ�Þ0?B/2I�?B/�Ð·5�=B5 ?BÑ]/630/2301
I�Õ�7�Ó4Î�=�=@Ó05~=B/6Ñ]5�K@5 ?B/65LK
/2K�Î�34Ð¯7�Ó4ÎS=HÎ�?B5¸=@Ó05"IvA·=@Ò2/25 ?QK
I�?�30Iv/2K@5�:<íµ30Ò2ÏÂ=BÓ05 3§ß Î�3¶=BÓ05
Îvß#=@A<Î�ÒºÐ·/ZKV=QÎ�34ß 5�E0üµK@Î�A4K@Î�1�5¸ß�?B/c=B5 ?B/6A0Ñ�E07XI�?BDF:

ý»Î�?@Ò2/25 ?X7eIv?@DÂ.>ÏÂ=BÓ05"K@Î�Ñ�5"Î�A·=@Ó0Iv?BK�Ù þ�Û�K�A01v1�5LKV=B5�ÐJÑÂÎ�=BßQÓ0/2301�/63¯=@Ó45~K@Þ4Îvß�5¸I�Õ�=BÓ05
ÿµ/2KBß�?B5�=B5Hã0IvA0?@/25 ?�â�?QÎ�34K�ÕÖI�?BÑ ?B5 Þ0?B5�K@5 3_=BÎ�=@/2I�3º:SÜ�IS7e5�Ý�5 ?LESÿµã³âî/23Â/c=QK�5�ÒcÕFÞ0?BISÝ_/ZÐ·5LK³I�30Ò2Ï
1vÒ6Iv.4Î�ÒO/630ÕÖI�?BÑ]Î�=@/2I�3º: Í§Iv?@5�ISÝ�5�?�E%Î�K¸/2K~Î�Ò2K@I�ß I�34ß Ò6A4Ð05�Ð¬/63æÙ øLÛpEF=@Ó0/ZK"Î�Þ4Þ0?@I_Î�ßQÓ�ÕkÎ�/6ÒZK¸/63
=BÓ05"Þ0?B5�K@5 34ß 5¸I�Õ�Ò2/6345�Î�?�.4/2ÎvK�Î�34Ð�/2KH?BÎ�=@Ó05�?HK�5�34K�/6=@/2Ý�5¸=BI�Ò2I·ß Î�Ò I�A·=BÒ6/25 ?QK :

â
Ó05µ7eIv?@D�?@5�Þ<Iv?�=B5�Ð]/23¬Ù ù�Û /2Ke.4ÎvK�5LÐ]I�3JÒ2I·ß Î�Ò4=@?QÎ�34K�ÕÖI�?BÑÂÎS=B/6Iv34K�I�Õ =@Ó05�=@/2Ñ�5~K@5 ?B/65LK :
;>/234ß 5J=@Ó45 ?B5¶/ZK,Î¬ßQÓ0I�/Zß�5�I�Õ�=@Ó45�Î�Ò2Ò2IS7e5LÐnK�5 =,I�Õ�=@?QÎ�34K�ÕÖI�?BÑÂÎS=@/2I�3<K E =BÓ0/ZK�Î�Þ0Þ0?BIvÎvßQÓà/ZK
ß Ò6I_K�5�?µ=BI�I�A0?�Î�Þ0Þ0?BIvÎ�ßQÓ�: íµA0?�Î�Þ0Þ0?BIvÎvßQÓºE<Ó4IS7e5�Ý�5 ?LEFÐ·I>5�K~30I�=�?@5�Ò6Ï§Iv3àÎ�3î×k/6Ñ]Þ0Ò2/2ß /c=#Ø
A03<Ð·5 ?BÒ6Ï>/2301�Ñ]I>Ð05 Ò½EºÎ�34Ðæ=@Ó>A4K"/ZK~30I�="K@5 3<K�/6=@/2Ý�5�=@I�IvA·=@Ò2/65�?BK�E 30Iv/2K@5�EºÎ�34Ð*=B?BÎ�34K@Ò2Î�=@/2I�34K
I�Õ�=@Ó45�Ð0ÎS=QÎ0:

ìU3äI�=@Ó05�?�7XI�?QÐ0K E�7e5¶Î�?@5¶30I�=�.0A0/2Ò2Ð·/2301*IvA0?,K@/2Ñ�/2ÒZÎ�?B/c=VÏ¬ÕÖ?BÎ�Ñ]5 7XI�?BD*A4K@/6301àÎ§Þ4Î�?�á
=B/2ß A0Ò2Î�?µK@/6Ñ]/2Ò2Î�?@/6=VÏ¯Ñ�I·Ð·5�Ò©:F8HÎ�=@Ó05�?µ7X5�A·=B/6Ò2/2K@5,ÎJò45�Ô·/2.0Ò25�Ó0/25 ?QÎ�?QßQÓ0/Zß Î�Ò ?B5 Þ4?@5LK�5�3v=QÎS=B/6Iv3
I�Õ¸Î¬=@/2Ñ]5*K�5�?@/25�K§×kA0Þî=@InÎnß�5�?�=QÎ�/23�?B5�K@I�Ò2A·=@/2I�3%Ø#:�â
Ó0/ZKÂ?@5�Þ0?B5�K@5 3_=BÎ�=@/2I�3ñ/23�=@A0?B3ªß Î�3
.%5�=QÎ�/2Ò6Iv?@5LÐ¯=@IÂå0=¸ÑÂÎS=BßQÓ4/6301¯ß�?B/c=B5 ?B/2Î]?B5�û_A0/2?B5�Ð :<ìU3§=@Ó0/ZK¸Î�Þ0Þ0?BIvÎvßQÓºE0Iv305�ß Î�3§.0A0/2Ò2Ð*/63
/234K@5 34K@/c=B/6Ý>/6=VÏ¯=@IJÕkÎvß#=BI�?QKHI�=BÓ05 ?µ=@Ó<Î�3*ÑÂÎS=QßQÓ0/2301¶ß�?B/6=@5 ?B/ZÎ0E<=@Ó05LK�5,I�Õ�=@5�3*.%5 /2301¶IvA·=@Ò2/65�?BK�E
30Iv/2K@5�E>=B?BÎ�34K@Ò2Î�=@/2I�3ºE·KBß Î�Ò2/2301]I�?�Þ%I�Ò2Ï_34I�Ñ]/2Î�Ò .0/ZÎ�K�:

�à5§7�/6Ò2Ò�ß�Iv3_=@/23_A45�7�/6=@Óî=@Ó45*Ð·/2KBß�A<K@K@/6Iv3ñI�Õ~K@/6Ñ]/2Ò2Î�?@/6=VÏn/23�=BÓ05�305�Ô>=¶K@5�ß�=@/2I�3ºE�/23·á
=B?@I·Ð·A4ß /6341¯Î�Þ0Þ0?BI�Þ0?B/2Î�=@5�5�Ô·Þ%I�305�3v=QK¸ÕÖI�?~.%I�=@Óð1vÒ6Iv.4Î�Ò�Î�3<ÐæÒ2I·ß Î�Ò�ßQÓ4Î�?BÎvß#=B5 ?B/2KBÎS=B/6Iv3º:<ìU3
K@5�ß�=@/2I�3äõ0EO7X5J7�/6Ò2ÒX/63_=@?BI·Ð·A4ß 5J=@Ó45��ðÎ�Ý�5 Ò25�=�â�?QÎ�34K�ÕÖI�?BÑ 7�/c=BÓn=@Ó05¯Î�Þ0Þ4?@IvÞ0?@/ZÎS=B5Â?@5�Þ·á
?B5�K@5 3_=BÎ�=@/2I�34K�:��à5�7�/2Ò2Òe5�Ò2Î�.<Iv?BÎ�=@5JIv3ð=@Ó05¯1�Ò2I�.4Î�Ò»Î�3<ÐnÒ6I·ß�Î�Ò
K�/2Ñ]/6ÒZÎ�?B/c=VÏàÑ]5�ÎvK�A0?B5�K�/63
K@5�ß�=@/2I�34K»ö�Î�34ÐJø"?@5LK�Þ%5�ß�=@/2Ý�5 Ò2Ï�:vìU3Â.<I�=@Ó¶K@5�ß�=@/2I�34K»5�Ô0Î�Ñ]Þ0Ò25�K»7e5�7�/6Ò2Ò<1v/6Ýv5 3�=@I�Î�ß�ß�I�A43v=
ÕÖIv?�=BÓ05¯K@I�Ñ]5¯I�ÕH=BÓ05¯Ñ�I_KV=]Þ%IS7e5�?�ÕÖA0Ò
Î�.4/6Ò2/c=B/65LK�I�ÕH=BÓ05�Ñ]5 =@Ó0I·Ð0K�:�ã�/234Î�Ò6Ò2Ï�E�Îàß�Ò2IvK@/6301
7XI�?QÐJ7�/2Ò6Ò�.<5"1v/6Ýv5 3¯/63§K@5�ß#=B/6Iv3Jù0:

� m©P"RV^_ard³g>\ g·NBT³²ONXTVNBWZN@T³RVY�� �Z�"���Q�
	��k�
� T�\ RV^vNBT³RV^_\�P ������
·�L� � °�±XY#²ONQ´�NBT#x�RV^_N�RVNBTV`�� dUar¦�P>\�srd��
ard"NB¾�bQsrhvdUac´LNQs¹¨*h_dUN#f*arP¬RV^_N,dUar¦LP>\ seg�TVYSbQNQdUdUarP_¦¯sca¹RVNBT�\�RVhvTVN�RVY¶²�^_arb�^¬TVNBW2NBTVNQP_bBN]ard"`�\LfvN�°� Y�RV^�`"NQ\�P�YLP_N
\�P>f�RV^_NedV\�`"NXRV^vacPv¦µ¿ RV^vN
dV\�`"gvscNµj�P_Y R�P_NQbQNBdUdV\ TVars¹¨�hvP_a¹WZY TV`�o�TVNQbQY�T�f�Y�W
fv\ R�\�°



� ����È����������ºÇ! >Ê" $#�È�Ë%����&
Ì('éÌ
�)�³Ç4ÌUÆ+*
â
Ó05"1vÒ6Iv.4Î�Ò Þ4Î�?BÎ�Ñ]5�=@5�?
7�Ó0/2ßQÓ�7X5"7eIvA0ÒZÐ¶Ò2/6Dv5~=@IÂA4K@5¸ÕÖI�?�ßQÓ<Î�?QÎ�ß#=B5 ?B/2K@/2301�×Ö=@Ó05�?BI�A41�Ó·á
305LK@K¸I�ÕQØH=BÓ05�=@/2Ñ]5]K@5 ?B/25�K¸K�Ó0IvA0ÒZÐ*30I�="ßQÓ<Î�301v5�/6Õe7X5,5LKV=B/6ÑÂÎS=B5,/6=~ÕÖI�?¸=@Ó45�å4?QK�=¸Iv?µ=BÓ05
K@5�ß�Iv34ÐðÓ4Î�ÒcÕHIv?�Î�3>ÏðÎ�?B.0/c=B?BÎ�?@Ï¬Þ4Î�?@=�I�ÕX=BÓ05J=B/6Ñ]5¯K�5�?@/25�K�E�Þ0?BISÝ>/2Ð05�Ð¬=@Ó05¯ßQÓ4Î�?QÎ�ß�=@5�?@/ZKVá
=@/Zß K�I�Õ
=@Ó45Â=@/2Ñ]5¶K�5�?@/25�K"Ð0I*30I�=�ßQÓ<Î�301v5Â/63ð=B/6Ñ]5æ×©KV=QÎS=@/2I�3<Î�?B/c=VÏ0ØµI�?�7�/6=@Óð=BÓ05JÒ25 301�=@Ó
I�Õ�=BÓ05,KBÎ�Ñ]Þ0Ò25�:%â
Ó05�ÕÖIv?@Ñ]5�?�?B5�û_A0/2?@5LK
=@Ó4Î�=µÞ4Î�?BÎ�Ñ]5�=@5�?BKH?@5�Ñ]Î�/63*K�=BÎ�.0Ò25�7�/c=BÓæ?B5�K@Þ<5Lß#=
=@IàK@ß�Î�Ò2/6341*7�/c=BÓ0/23�Î*ß I�34K@/2Ð05 ?QÎ�.0Ò25J?QÎ�301v5JI�ÕHKBß Î�Ò25�K�×kKBß Î�Ò6/23014E³K@5 Ò6Õ�ápÎ-,]34/c=VÏ0Ø#:³G 1vI>I>Ð
Þ4Î�?BÎ�Ñ�5 =@5�?�/234Ð·/Zß Î�=@/2I�3îI�Õµ=@Ó05*K@/6Ñ]/2Ò2Î�?@/6=VÏnI�Õµ=@Ó05�=B/6Ñ]5§K@5 ?B/65LK,7�/6=@Ó«/6=BK]Þ4Î�?�=QK]/2K�=BÓ05
5�Ô·Þ%I�305�3_=X7�/6=@Ó�7�Ó0/2ßQÓ�I�305µÓ4Î�Ke=BI�?B5�áUK@ß�Î�Ò25H=@Ó45µÓ05�/61vÓ_=eI�Õ�=@Ó05]×kK@Ò6/ZÐ·/2301_Ø»7�/234Ð·IS7 7�/6=@Ó
=@Ó45¶Þ4Î�?�=�I�Õ
=@Ó05¶=@/2Ñ]5�K@5 ?B/65LK�/23äI�?QÐ·5 ?�=@IæIv.·=BÎ�/63äÎ§=@/2Ñ�5�K@5 ?B/65LK�K�/2Ñ]/6ÒZÎ�?�=@Iæ=@Ó05�I�305
ß�IvÑ]Þ4Î�?B5�Ð : ìU3ðãO/61vA0?B5�Ú].<5�Ò6IS7"Eº7X5]/6Ò2Ò2A4KV=B?BÎ�=@5�=@Ó4/2K"ß I�34ß 5 Þ·="ÕÖIv?~=@Ó05Âß ÎvK�5]I�ÕeÞ4Î�?�="I�Õ
=@Ó45~=@/2Ñ�5�K@5 ?B/25�K�ß�IvÑ]Þ4Î�?B5�ÐJ=@I]=@Ó45�ß�I�Ñ]Þ0Ò25�=B5¸=@/2Ñ�5�K@5 ?B/25�K
/6=BK@5 Ò6ÕV:

A

A

A

x’ = a x

y’ = a y

x’ = a x

y’ = a  y
0.3

.�/10 ¥32>¥ i�^_Y#²�dFRV^vN³^_Y TVa54BYLPSR�\�s�´�NBTVdUhvdF´�NBTURVarb#\ s�TVNQdUbQ\�srarP_¦�\�TV¦Lh_`"NBP�R%RV^>\ R%RV^_N³NB¾�g·Y�P_NQPSRFb�^>\�TU¿
\�b@RVNBTVardUNQd RV^_N�RVar`"N�dUNBTVarNQd ¦LsrY�®>\�srs¹¨S°+6 �Z�µ���r��	 TVNQdUb#\ sracPv¦XarPHRV^_NO®·Y RURVYL`�scN@W2R ­>¦�hvTVN�´�NBTVdUh_d �87�
·�
TVNQdUb#\ sracPv¦vx<®·Y�RURVY�` TVar¦L^SR#x0Y�W�RV^_N�W2T�\ bBRVarYLP>\ s � TVY#²�P_ac\�P�`"Y�RVarYLPJY�W:9<;Áy-= w�° � ^_NHTVNQdUb#\ scarPv¦
W�\ bBRVY�Tµh_dUNQf�WZY T�RV^vN�\?>"PvN¸TVNQdUb#\ sracPv¦JY�W³RV^vNÂjA@CB8Dvo
\ ¾�ard�acd�jAEFB8E+GIH J�o@x4²�^_arsrN"WZY T�RV^vN~dUar`"ars6\�T
b#\ dUN�®·Y RV^]\�¾vNBd�²ONBTVN
TVNQdUb#\ srN#f]h_dUarP_¦µRV^_NKE�W�\ bBRVY�T#°

â
Ó0/ZK�ß�I�3<ß�5 Þ0=¯I�Õ,K�5�ÒcÕ�áUÎ3,Â30/6=VÏ Î�3<Ðª=@Ó45¬?B5 ÒZÎS=B5�ÐÁÜ�A0?QKV=�5�Ô·Þ%I�305�3v=ML Ó<Î�K¯.<5�5 3
Ð·5�Ý�5 Ò2I�Þ%5�Ðæ7�/c=BÓ0/23¬=BÓ05ÂÐ·I�ÑÂÎ�/63¬I�Õ�ÕÖ?QÎ�ß�=BÎ�Ò³1v5 I�Ñ]5 =@?BÏ*Î�34Ðæ/2K¸.0?BIvÎvÐ·Ò6Ï*Î�Þ0Þ0Ò2/2ß�Î�.0Ò25,ÕÖI�?
=@/2Ñ]5¸K@5 ?B/25�K»ÕÖ?@IvÑéK@I�A4?Bß 5�K�/23J.%I�=BÓ¶34Î�=@A0?QÎ�ÒFÎ�34Ð¶ß�I�Ñ]Þ0A0=@5 ?
KBß�/25 34ß 5�K�:vìU3�Þ4Î�?@=@/Zß�A0ÒZÎ�?LE�/6=
ß Î�3�.%5"K�Ó4IS7�3J=@Ó<ÎS=
=@Ó05~5 Ô>Þ%I�345 3_=KLONÁëQP¹ø�ß I�?B?@5LK�Þ%I�3<Ð0K�=BI,=BÓ05SRX?@IS7�30/ZÎ�3¶Þ4ÎS=BÓà×kI�?
=@?QÎ�/2Ò½E·I�?
Ñ]I�=@/2I�3%Ø�á»Î�?QÎ�34Ð0I�Ñ Þ0?BI·ß�5�KBKX7�/c=BÓ�/634Ð05 Þ%5 34Ð·5�3_=H/634ß ?@5�Ñ]5 3_=BKeá�=@Ó45"/63_=@5�1�?QÎ�Ò



I�Õ
?QÎ�3<Ð·I�Ñ 30I�/ZK@5�:TLVU ë!P ø�/ZK"=BÓ05¶5�Ý>/2Ð·5�34ß�5¶I�Õ�Î§Ò2I�301æ?BÎ�301�5ÂÞ%IvK@/c=B/6Ýv5¶ß�Iv?@?B5 ÒZÎS=B/6Iv3
/23�=@Ó05~=B/6Ñ]5�K@5 ?B/25�K�E0Ý>/2K@A4Î�Ò2Ò2Ï¶5�úF5�ß�=@/2301JÎ]=B/6Ñ]5�K@5 ?B/65LK
7�/c=BÓ�=@5�Ñ�Þ%5 ?B5�ÐXWVA4Ñ�Þ<K : íµ3�=BÓ05
ß I�3_=@?QÎ�?BÏ�EYL[Z ë!P øä1�/2Ý�5�K¶5 Ý>/ZÐ·5 34ß 5æI�Õ,Îä305�1vÎ�=@/2Ý�5æß I�?B?@5�Ò2Î�=@/2I�3ºE»Î�K�I�ápß�Î�Ò2Ò65LÐªÎ�3_=@/6á
ß I�?B?@5�Ò2Î�=@/2I�3ºEO7�Ó0/ZßQÓñ/ZKÂÐ·/2K@Þ0ÒZÎ�Ï�5LÐä.>ÏnÑ]I�?B5�\ 7�/6ÒZÐ^]�.%5 Ó4Î�Ý>/2I�A0?L:�â
Ó05�K@5¯Þ0?@I·ß 5�KBK�5LK�Î�?@5
ß I�Ñ]Ñ]I�30Ò2ÏJ?B5�ÕÖ5 ?B5�Ð¶=@IÂÎvKX=@Ó05~ÕÖ?QÎ�ß�=@/2I�34Î�Ò�Re?BIS7�30/ZÎ�3�Ñ�I�=@/2I�3ð×�Õ_RXÑJØ#:

-2

-1.5

-1

-0.5

0

0.5

1

0 500 1000 1500 2000 2500 3000 3500 4000 4500

’browgen.5_12gen.dat’

-0.5

0

0.5

1

1.5

2

0 500 1000 1500 2000 2500 3000 3500 4000 4500

’browgen.5_12gen.dat.1’

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

0 500 1000 1500 2000 2500 3000 3500 4000 4500

’browgen.2_12gen.dat’

.�/10 ¥?`4¥^a ¾v\�`"gvsrN�RVar`"N�dUNBTVarNQdQxb9c;ªy-= d"WZY T
­_TVdpR
R©²³Y�x!9c;ªy-= e"WZY T�RV^_N�`"YLdpRXTVar¦�^�R#°<ÀXPvs¹¨
RV^_N�­_TVdpR�R½²³YHW2TVY�`9RV^vNesrNBW6R�\ TVNedpR�\ RVardpRVarb#\�srs¹¨�dUac`"arsc\ T#°vÀXP"RV^vNeY RV^_NBTO^>\�P_f4x�RV^vN»­vTVdpR�\ P>f~RV^_N
RV^_a¹T�f�RVar`"N
dUN@TVacNBdX\�TVNH\�sr`"YLdpR»acfvNQPSRVarb#\ s<arPÂf�NBR�\�ars4arW�f�agf0NBTVNQP_bBN
arP]dUb#\�srarP_¦"ard�P_NB¦LsrNQbBRVN#f0°

G�K�Îñ1�Ò2I�.4Î�Ò�Ñ]5�ÎvK�A0?B5�EKL ß�Î�3 .%5àK@A4ß�ß�5�KBK�ÕÖA0Ò6Ò2Ï«A4K@5�Ð«=BIîß I�Ñ]Þ4Î�?B5§=B/6Ñ]5ðK�5�?@/25�K
7�Ó0/ZßQÓ�Î�?B5ihkjml3jonph�jon_q�l3rAr�s"K@/6Ñ]/2Ò2Î�?�E·Þ4?@ISÝ>/ZÐ·5�Ð¶/c=H/ZK
5�K�=@/2ÑÂÎS=@5LÐ¶/23§Î,=@?BA4KV=V7XI�?@=@Ó>Ï]ÑÂÎ�30345 ?
×k/634ß Ò6A<Ð·/6341�=BÓ05~?@5�Ñ�ISÝSÎ�Ò<I�Õ�30I�30ápK�=BÎ�=@/2I�34Î�?@/6=@/25�K»/63�=@Ó05¸=B/6Ñ]5~K�5�?@/25�KXÎ�34Ð�Þ0?BISÝ>/2Ð·/2301"=BÓ05
Ò2/6Ñ]/6=BKXI�3¯K@ß�Î�Ò2/6341�?QÎ�301v5�Î�34ÐJ=@Ó05¸?B5�Î�Ò2/ZKV=B/2ß�5 ?B?@Iv?».%I�A034Ð4KBØ�:>ã4I�?X=@Ó4/2KXÞ0A0?BÞ%IvK@5�E_7e5¸7�/6Ò2Ò
A4K@5¸=@Ó05�7XÎ�Ýv5 Ò25�=X=@?QÎ�34K�ÕÖI�?BÑ 7�Ó0/ZßQÓ¯Ó<Î�K
.%5 5 3*K@Ó0IS7�3�=@I].%5�Î]Þ4Î�?@=@/Zß�A0ÒZÎ�?BÒ2ÏJK�A4ß�ß�5LK@K�ÕÖA0Ò
=BI_IvÒ /63§ÎvK@K@5�KBK�/2301,=@Ó05�KBß Î�Ò6/2301�.<5�Ó4Î�Ý>/6IvA0?�I�Õ�=@/2Ñ]5�K�5�?@/25�KµÙ õ�Û½:

â
7XI�Î�?B1�A4Ñ�5�3_=BKÂÕÖIv?¶=BÓ05à1�5 345 ?QÎ�Ò2/2KBÎS=B/6Iv3 ×kI�Õ�=BÓ05à1�Ò2I�.4Î�Ò�30I�=@/2I�3 I�Õ�K�/2Ñ]/6ÒZÎ�?B/c=VÏ0Ø
K@A01�1v5�K�=e=BÓ05 ÑÂK@5 Ò2Ý�5LK?t·Iv305~/2KX=BÓ4ÎS=�7X5~ß I�A0ÒZÐ¯Î�Ò2Ò6IS7Á=@Ó05"ÜHA4?BK�=H5�Ô·Þ%I�305�3v=
=BI�ÝSÎ�?@ÏÂ7�/6=@Ó
Þ%IvK@/c=B/6Iv3�Iv?O7X5�ß�IvA0Ò2Ð,.%5X/23_=@5�?@5LKV=B5�Ð,/63�Ò6I·ß�Î�Ò>?BÎ�=@Ó05�?O=@Ó4Î�3,1vÒ6Iv.4Î�Ò·K@/6Ñ]/2Ò2Î�?@/6=@/25�KO.%5�=V7X5 5 3
=B/6Ñ]5¶K@5 ?B/65LK :�RXI�=@Óð?@5Lû_A0/6?B5]ÑÂÎ�D>/6341�=BÓ05¶ßQÓ4Î�?BÎvß#=B5 ?B/2K�=@/Zß K¸I�ÕX=@Ó45Â=@/2Ñ]5¶K�5�?@/25�K~Ò2I·ß Î�Ò�/63
Þ%IvK@/c=B/6Iv3º:Sâ
Ó05
?@5�Ò65�ÝSÎ�3_=³ß I�34ß 5 Þ·=�/ZKOD_34IS7�3�ÎvK�=BÓ05�ÜiuIvÒ2Ð·5�?³5�Ô·Þ<Iv305 3_=Yv,I�Õ<=@Ó05XÕÖA034ß�=@/2I�3
/23xw!y~á�/6Õ�=BÓ05 ?B5"5�Ô·/ZKV=QK�Î,Þ%I�Ò2Ï>30I�Ñ]/ZÎ�Ò�z|{º×}wFØXI�ÕO=@Ó05�Ð05 1�?B5 5�~ðK�A4ßQÓ�=@Ó<ÎS=��

� � ×}wFØ:��z|{º×_w���wby�Ø ������� w���w!y � ��� ×�ÚLØ
=BÓ05 3�v�/ZK,KBÎ�/ZÐà=@I¬.<5�=@Ó45�Ò2I·ß Î�ÒXÜiuIvÒ2Ð·5�?,5 Ô·Þ<Iv305 3_=,I�Õ�=@Ó05¶ÕÖA034ß�=@/2I�3�Î�34Ðn/6=]ßQÓ<Î�?QÎ�ß#á
=B5 ?B/2K@5�Ke=@Ó45�K@ß�Î�Ò2/6301]I�Õ�=@Ó45~ÕÖA034ß#=B/6Iv3�Ò6I·ß Î�Ò6Ò2ÏÂÕÖIv?�~�Z�v � ~�� Ú�:0â
Ó05~Þ%I�Ò2Ï_34I�Ñ]/2Î�Ò�zT{
ß I�?B?@5LK�Þ%I�34Ð4K�=BI]=@Ó05�âOÎ�Ï>Ò6Iv?
K@5 ?B/25�KX5�Ô·Þ4Î�34K�/2I�3¯I�Õ � Î�?@IvA034Ð�w!y�A0Þ¯=BI,=BÓ05"I�?QÐ·5�?�~�:

â
Ó05��àÎ�Ýv5 Ò25�=�â�?BÎ�34K�ÕÖI�?BÑ!×Ö7�Ó4/2ßQÓ 7X5*7�/2Ò6Ò~Ð·5LK@ß ?@/2.<5æ.<5�Ò6IS7�Ø]Ó<Î�KJ.%5 5�3ÁÐ·5�Ñ�Iv3·á
K�=@?QÎS=B5�ÐÂ=BI].<5�Î,=@I>IvÒ 5�Ô0ß�5�Þ·=@/2I�34Î�Ò6Ò2ÏÂ7X5 Ò2ÒºK�A0/6=@5LÐ�=@I�=@Ó05~5LKV=B/6ÑÂÎS=B/6Iv3�I�Õ�=BÓ0/2KH5�Ô·Þ<Iv305 3_=
Î�34Ðð/63äÕkÎ�ß#=LEOÎvK�7X5J7�/2Ò6Ò
K�5�5JÒZÎS=@5�?�E�1�Ò2I�.4Î�Ò�5�K�=@/2ÑÂÎS=B5�K,Ò6/2D�5Â=BÓ05�Ü�A0?QKV=�5 Ô·Þ<Iv305 3_=�Î�?@5
Iv.·=BÎ�/6305LÐà=@Ó0?BI�A41�Ón=BÓ0/2K,Ò2I>ß�Î�ÒXÜiuI�ÒZÐ·5�?�5�Ô·Þ%I�305�3_=,.>ÏðÑ�5LÎ�34K�I�Õ�=QÎ�D>/6341æÎ�3ä5�34K@5 Ñ�.4Ò65
Î�Ýv5 ?QÎ�1�5µ/63�Î�3§Î�Þ0Þ0?BI�Þ0?B/2Î�=@5¸Þ4Î�?@=@/6=@/2I�3�ÕÖA034ß�=@/2I�3º:

ìU3¶ß I�34ß Ò6A4K@/2I�3ºEv7e5HÓ<Î�Ý�5�.%5 5 3�Î�.0Ò25�=@I,/2Ð05 3_=@/6ÕÖÏ�=V7eI"ÑÂÎ3WVIv?eÎ�Þ0Þ0?BIvÎ�ßQÓ45�KO=@I,KV=QÎS=@/2301
K@/6Ñ]/2Ò2Î�?@/6=VÏJI�Õ�=B/6Ñ]5�K@5 ?B/65LK?t>=BÓ05�1vÒ6Iv.4Î�Ò�×©KV=QÎS=@/ZK�=@/Zß Î�Ò�Ø
K@/6Ñ]/2Ò2Î�?@/6=VÏ�Î�34Ð�=@Ó05"Ò2I·ß Î�Ò½E·ÕÖ5LÎS=@A4?@5
.4ÎvK�5LÐ�K@/2Ñ�/2ÒZÎ�?B/c=VÏv:�ìU3�=BÓ05�ÕÖI�Ò2Ò2IS7�/6301ð7X5§7�/6Ò2Ò�Ð·5�Ñ]I�34K�=@?QÎS=B5¯Ó4IS7 =@InÎ�Þ0Þ0?BIvÎ�ßQÓ�.<I�=@Ó



ß�ÒZÎ�KBK@5�K³7�/6=@ÓJÎ"ß�IvÑ]Ñ�Iv3�ÕÖIv?@ÑÂÎ�Ò6/ZK�Ñ .4Î�K@5�Ð,I�3�=BÓ05H7
Î�Ý�5 Ò25�=³=B?BÎ�34KVÕÖIv?@Ñ Ð·5�ß I�Ñ]Þ<I_K�/6=@/2I�3
I�ÕO=@/2Ñ]5�K�5�?@/25�K�:

� �¬È»ÅeÆ0Ì�Å
ÊHÈ»Ê" $���^�Y���(� Æ���ÇQ��Å" ��QÈ�Çb' ��Å�É ÌUÆQ ����|��Ì
'��� ¡ ¢��É
Æ·È¤£��^�¥������ÆQ¦��§&XÆ·Ç4Ê�Ë%Æ0ÊHÇ!�ÁÈ��¶ÆF¦��¨�àÌ('��©&��ºÇ4Ì(�� 
G�K
Î�Ò6?B5�ÎvÐ·Ï,Ñ]5�3v=B/6Iv305�Ð¶Î�.%ISÝ�5�Ev=@Ó45�?B5�ß�5�3_=@Ò2Ï�/23_=@?BI·Ð·A4ß�5LÐ��ðÎ�Ý�5 Ò25�=
â�?QÎ�3<KVÕÖIv?@Ñ ×}� âHØ�E
K@5 5�5�: 14:v8�5�ÕV:FÙ ªSÛ½EvÞ0?@ISÝ>/ZÐ·5�K³Î~7
Î�Ï�I�Õ Î�3<Î�Ò2Ï>K@/2301µÒ2I·ß Î�Ò0.<5�Ó4Î�Ý>/6IvA0?³I�Õ%ÕÖA034ß�=@/2I�34K�:�ìU3�=@Ó4/2K�E
/6=�ÕÖA034Ð4Î�Ñ]5 3_=BÎ�Ò6Ò2ÏðÐ·/cúF5 ?QK"ÕÖ?BI�Ñ 1�Ò2I�.<Î�Ò�=B?BÎ�34KVÕÖIv?@ÑÂK"Ò2/2D�5Â=BÓ05¶ã0IvA0?B/65�?�â�?QÎ�3<KVÕÖIv?@Ñ�:ºìU3
Î�Ð4Ð·/c=B/6Iv3æ=BI�Ò2I·ß Î�Ò6/6=VÏ�EF/6=~Þ%IvKBK@5�KBK�5LKH=BÓ05]I�Õ�=@5�3æÝv5 ?BÏ*Ð·5�K@/6?QÎ�.4Ò65�Î�.0/2Ò6/6=VÏ§I�Õeå4Ò6=@5 ?B/2301¶=BÓ05
Þ%I�Ò2Ï_34I�Ñ]/2Î�Ò .<5�Ó4Î�Ý>/6IvA0?�I�Õ³K�IvÑ]5¸Þ4?@5LÐ·5�å4345�Ð�Ð·5 1v?@5�5�:

ï I�3<ß�5 Þ0=@A4Î�Ò6Ò2Ï�E�=BÓ05*7
Î�Ý�5�Ò65 =�=B?BÎ�34K�ÕÖI�?BÑó/2K¶Înß�I�3>ÝvI�Ò2A·=@/2I�3îÞ0?BI>Ð0A4ß#=¶I�Õµ=BÓ05§=B/6Ñ]5
K@5 ?B/65LK
7�/c=BÓ�=BÓ05�KBß Î�Ò25�Ð¯Î�3<ÐJ=B?BÎ�34K�ÒZÎS=B5�Ð�D�5�?@305�ÒFá�=@Ó05"7
Î�Ý�5�Ò65 =�«¸×}wFØY¬�:

×®­ � Ø ×®¯ �I° Ø�N Ú¯ ±³² w � ×}w%Ø¥´]×®¯ �I° Ø�«µ×_w%ØKP ×½ô�Ø

â
Ó05�KBß Î�Ò6/2301�Î�34Ð�=@?QÎ�3<K�ÒZÎS=B/6Iv3�Îvß#=@/2I�3<K»Î�?B5�/234ß�Iv?@Þ%I�?QÎS=B5�Ð]Î�K³=BÓ05HIvÞ<5�?BÎ�=@I�?K´]×®¯ �I° Økt�=BÓ05
KBß Î�Ò25JÞ4Î�?BÎ�Ñ]5�=@5�?�¯�\ ÎvÐ0Î�Þ0=BK�]º=@Ó45¶7�/ZÐ>=@ÓäI�Õ�=@Ó05�7XÎ�Ýv5 Ò25�=�Dv5 ?B305 Ò»=@I§=BÓ05�µXn_q·¶I¸¹h?q�¸IºCn_q¶
»·h?¸3r�¼Fjon_¸3½ð?B5�û_A0/2?@5LÐ EO=@Ó>A4KÂßQÓ4Î�301�/2301æ/6=BK�ÕÖ?B5�û_A05�34ß�Ïäß I�3_=@5�3_=BK�E�Î�34Ðä=@Ó05�Ò2I>ß�ÎS=B/6Iv3ñI�Õ
=@Ó45�Î�34Î�Ò6Ï·K@/6301�7
Î�Ý�5 Ò25�=�/ZK�Ð·5�=B5 ?BÑ]/6305LÐ¯._ÏJ=@Ó05"Þ4Î�?BÎ�Ñ]5�=@5�? °

´]×®¯ ��° Øm«¸×}w%Ø¥N�«¸× w�� °¯ Ø � ×©õvØ

7�Ó05�?@5¾¯ �I°"¿xÀ Î�34Ðx¯SU«ë,ÕÖI�?
=@Ó45�ß�I�3_=B/63>A0IvA4KXÝ�5 ?QK@/6Iv3¬× ï � âHØ�:
ãO/61vA0?B5µõ�K�Ó4IS7HKµÓ4IS7 =@Ó45�7
Î�Ý�5�Ò65 =µ=B?BÎ�34K�ÕÖI�?BÑ ?@5�Ý�5LÎ�ÒZK�Ñ]I�?B5ÂÎ�34Ð¬Ñ]I�?B5ÂÐ·5�=QÎ�/2Ò�7�Ó0/6Ò25
1�Iv/6341æ=BIS7XÎ�?BÐ0K�K@Ñ]Î�Ò6Ò25 ?JKBß Î�Ò65LK :�â
Ó05�7
Î�Ý�5�Ò65 =,=B?BÎ�34KVÕÖIv?@Ñ /ZKÂK@I�Ñ]5�=B/6Ñ]5�K�?B5�ÕÖ5�?@?B5�Ðä=@I
Î�K�=@Ó45�\ Ñ]Î�=@Ó05�ÑÂÎS=@/Zß Î�Ò�Ñ]/Zß�?BIvKBß�IvÞ<5�]6E4Ð0A05�=BI¶/6=BK¸Î�.0/2Ò2/c=VÏ�=@I¶ÕÖI>ß A4KµI�3*7X5�Î�D¶=B?BÎ�34K�/25 3_=
ÕÖ?B5�û_A05 3<ß�/25�K»Î�34ÐJK@/6341�A0ÒZÎ�?B/c=B/65LK�/23Â=@Ó05�=@/2Ñ]5µK@5 ?B/65LK :_â
Ó05�7
Î�Ý�5�Ò65 =�A4K�5LÐÂÐ·5�=B5 ?BÑ]/6305LK�=BÓ05
I�Þ0=@/Zß K�I�Õ�=@Ó45"Ñ�/Zß�?BIvKBß�IvÞ<5�t·/c=QK
ÑÂÎ�1�34/cå<ß�ÎS=B/6Iv3�ÝSÎ�?B/25�KX7�/c=BÓ�=@Ó05�KBß Î�Ò65µÕkÎ�ß�=@Iv?�¯�:

â
Ó05]Î�34Î�Ò6Ï·K@/2KµI�Õe=@Ó05�Ò2I>ß�Î�Ò�K@/6301vA0ÒZÎ�?¸Þ0?@IvÞ<5�?�=B/65LK¸I�ÕeÎ¶ÕÖA034ß�=@/2I�3«×ÖA4K@A4Î�Ò2Ò2Ï§/c="/ZK�=BÓ05
K@/6301vA0ÒZÎ�?B/c=B/65LK�Î�34Ð�30I�=]=@Ó45�K@Ñ]I>I�=@Óî.%5 Ó4Î�Ý>/2I�A0?�7�Ó0/ZßQÓîÎ�?@5¯/63_=B5 ?B5�K�=@/2301¬/23�=@Ó05�=B/6Ñ]5
K@5 ?B/65LKBØ�7�/6=@Ó�=@Ó05
7
Î�Ý�5�Ò65 =�=B?BÎ�34KVÕÖIv?@Ñ ß�Î�3�.<5�/2Ò2Ò6A4K�=@?QÎS=B5�Ð,.>Ï"=@Ó05XÕÖIvÒ6Ò2IS7�/63414:SG�K�Î�Ò6?B5�ÎvÐ·Ï
Ñ]5 3_=@/2I�345�Ð E�=BÓ05�K�/2301�A4Ò2Î�?@/6=VÏ"KV=B?@5�301�=BÓ�/ZK³I�Õ�=@5�3�ßQÓ<Î�?QÎ�ß#=B5 ?B/2K@5�Ð~.>Ï"=BÓ05�K�I�ápß�Î�Ò2Ò65LÐ�ÜiuIvÒ2Ð05 ?
5�Ô·Þ%I�305�3_=�E4ß I�Ñ]Þ4Î�?B5~ý»û%:6Úv:
ìpÕ³7e5"?B5 Þ0?B5�K@5 3_=X=@Ó05~ÕÖA434ß#=B/6Iv3 � =@Ó0?BI�A41�Ó¯/c=QKHâ�Î�Ï>Ò2I�?
5�Ô·Þ4Î�34K@/6Iv3�Î�?BI�A434Ð�wÁN¡w y �

� ×}wFØ)ÂÄÃ�N¡Åky¥�ÆÅ ÷ ×}w���w!y�Ø��¡P?P?P¹�$Å·{ ×_w���w!y�Ø { � ��� w���w!y � �+Ç ÂÄÃ(È P
ìp=
ÕÖI�Ò2Ò6IS7HKXÐ·/2?@5Lß#=BÒ6Ï]=BÓ4ÎS=�/6Õ:v�×}w y Ø»/2KX5�û_A4Î�Ò%=@I]Î�Þ%IvK@/c=B/6Ýv5µ/23_=@5�1�5 ?K~�E_=@Ó45µÕÖA434ß#=B/6Iv3 � /ZK~§=B/6Ñ]5�KXß�Iv3_=@/23_A4I�A4K@Ò6Ï]Ð·/6ú%5�?@5�3_=@/ZÎ�.0Ò25�/23�w y :>GHÒ6=@5�?@34Î�=@/2Ý�5�Ò6ÏvEv/6Õ�~�Z�v�×}w y Ø�Z�~¾�äÚH=BÓ05
ÕÖA034ß�=@/2I�3 � /ZK¸ß I�3_=@/23>A0I�A<KµÎ�34Ð¬K@/2301�A0ÒZÎ�?¸/23�w!y_:FìU3æ=BÓ4ÎS="ß ÎvK�5 � /ZK�~n=@/2Ñ]5�K~Ð·/6ú%5�?@5�3·á
=@/ZÎ�.4Ò65vE<.0A0=¸/6=BK"~^É � Ð05 ?B/6ÝSÎS=B/6Ýv5�/ZK�K@/6301vA0ÒZÎ�?�/23Êwby�Î�34Ð¯=@Ó05,5�Ô·Þ%I�305�3v=SvæßQÓ<Î�?QÎ�ß#=B5 ?B/2K@5�K
Ë � ^_N�g·Y#²³NBTe¦Lar´�NBP�RVY¸RV^_N�PvY�TV`�\ scardUarP_¦~WZ\�bBRVY T�ÌLxva¹Reard»Y�W6RVNQP]b�^_YLdUNBP]RVY~dUNBTV´�NH\¸g_\ TURVarbQhvs6\�T
g_hvTVg·Y�dUNL°·m©PJRV^varde²³Y TV¼·x·²³N�b@^vYSYLdUN~\�fvN@W�\�hvs¹R
W�\ bBRVY�T�ÌÄÍ � x·²�^_arb�^¶bBYLP_dUN@TV´�NQdeRV^vNµarPSRVNQ¦ T�\�sÎÐÏ @�Ñ ÒXjA@·o�Ñ�\ P>f,RV^�hvd�scNQ\�´LNQd�RV^_N�Ó � `"N#\�dUh�TVN
arP�´�\ TVac\ P�R#°



.�/10 ¥?Ô4¥ l � TVNQg�TVNQdUNQPSR�\ RVarYLP�Y�W4RV^_N»RVar`"NedUNBTVarNQd³W6TVYL`¨ÕFac¦�hvTVNÖe�srNBW2RV`"Y�dpR#° � ^_N»²�\#´�NQsrNBR�hvdUN#f
ard�RV^vNH[�NB¾�arb#\�P�^>\ R#°

=BÓ0/2K,K�/2301vA0Ò2Î�?@/6=VÏ�:ºâ
Ó45J5�Ô·Þ%I�305�3v=�v�Eº=BÓ05 ?B5�ÕÖIv?@5vEº1�/2Ý�5LK"Î�3ð/234Ð·/Zß ÎS=B/6Iv3nI�Õ�Ó0IS7 ?@5�1�A0ÒZÎ�?
=BÓ05HÕÖA03<ß#=@/2I�3 � /ZK�/23�wby�Ev=@Ó4Î�=»/2K»=@Ó45HÓ0/21�Ó05�?�=@Ó45�v�E�=@Ó45�Ñ]I�?B5H?B5 1�A4Ò2Î�?³=@Ó05�ÕÖA034ß#=B/6Iv3 � :

â
Ó05
7
Î�Ý�5 Ò25�=�=@?QÎ�34K�ÕÖI�?BÑ I�Õ0=BÓ05XÕÖA034ß�=@/2I�3 � /63XwÁN¡w!y
7�/c=BÓ�=BÓ05
7XÎ�Ýv5 Ò25�=OI�Õ<Î�=OÒ25�ÎvKV=~*ÝSÎ�30/2K@Ó0/2301]Ñ]I�Ñ]5 3_=BK�E>/©: 5�:·Iv?�=BÓ0I�1vI�34Î�Ò0=BI�Þ%I�Ò2Ï>30I�Ñ]/ZÎ�ÒZK»A4Þ¶=BI�×kÑÂÎSÔ·/6Ñ,A0Ñ Þ%IvKBK�/2.0Ò25LØ
Ð·5�1�?B5 5�~�� ±Æ×�Ø

Ù Ø wbÚ�«µ×_w%Ø ² wÛNÁë Ü%Ý � ë � ÝÞZÆ~ �
?B5�Ð·A<ß�5�KX=BI

­ Ç {+È � ×®¯ � w y ØYß � ± «¸×}wFØ � ¯Öw � �+Ç ÂÄÃ
È ² wÛß �à� ¯ � �+Ç ÂÄÃ)È ± «µ×_wbá�Ø � wbá � �+Ç Â�Ã
È ² wCá�P
â
Ó05�?@5 ÕÖI�?B5�Ev7e5µÓ4Î�Ý�5�=BÓ05µÕÖI�Ò2Ò6IS7�/2301�Þ4?@IvÞ<Iv?�=B/6Iv34Î�Ò2/c=VÏ,I�Õº=BÓ05¸7XÎ�Ýv5 Ò25�=�=B?BÎ�34KVÕÖIv?@Ñ I�Õ =BÓ05
K@/6341�A0ÒZÎ�?B/c=VÏ�~ � v � ~��ªÚvE07�/6=@Ó¯=@Ó05"7
Î�Ý�5�Ò65 =X7�/6=@Óx~¬Ý�Î�30/ZK�Ó0/2301ÂÑ]I�Ñ]5�3v=QK?�

­ Ç {-È � ×®¯ � wby�Ø�ß � ¯ � �+Ç Â Ã È P
â
Ó>A4K»=@Ó05~ß�Iv3_=@/23_A4I�A4K»7XÎ�Ýv5 Ò25�=�=B?BÎ�34KVÕÖIv?@Ñéß Î�3J.%5µA4K@5�ÐÂÕÖI�?
Ð·5�=B5�ß#=B/6341,Î�3<ÐÂ?@5�Þ0?B5�K@5 3_=�á
/2301�=@Ó45JK�/2301�A4Ò2Î�?@/6=@/25�K~/23ð=@Ó05]=B/6Ñ]5¶K@5 ?B/25�K~5 Ýv5 3à/cÕ�ÑÂÎ�K@D�5LÐæ.>Ïæ=@Ó05JÞ%I�Ò2Ï>30I�Ñ]/ZÎ�Ò�.0/ZÎ�K�:
â
Ó0/ZK¸Î�.0/2Ò6/6=VÏ�/2Kµ/230Ó05 ?B/6=@5�Ðæ.>Ï�=BÓ05�Ñ�Iv?@5�5·,Jß�/25 3_=~?@5�Þ0?@5LK�5�3_=BÎS=B/6Iv3§.4Î�K@5�Ð�Iv3*Ñ]I·Ð·A0Ò2A4K
ÑÂÎSÔ·/2ÑÂÎ,I�Õ ï � â~E0Iv3�7�Ó0/2ßQÓ¯7X5¸7�/2Ò2Ò�K�Ó4I�?@=@Ò2ÏJ5�Ô·Þ4Î�34Ð¶/23¯=@Ó05~ÕÖIvÒ6Ò2IS7�/23014:

â�ã_ä å§æ+çCè�é_è¢êMëYì3æQí|î�ï8ðbì3ñóò©ð�ôTõ|é_õ|î�ò©æQö�÷_ñ$æ À è¢øTì3è�îÄè¢í%êÄæFê�÷®ðbíùæQí|ôú ÷_ï8õTì¹û�æFê�÷®ðbí À è¢øTì3è�î�è�í%êÄæFê�÷®ðbí
â
Ó05~ß�Iv3_=@/23_A4I�A4Ke7XÎ�Ýv5 Ò25�=�=B?BÎ�34K�ÕÖI�?BÑéÐ05�KBß�?B/6.%5�Ð¶/63¯ý»û%:>ô�/2K
Î�3¶5�Ô>=B?@5�Ñ�5�Ò6Ï]?B5�Ð·A434Ð0Î�3_=
?B5 Þ0?B5�K@5 3_=QÎS=@/2I�3�:<â
Ó05�?@5 ÕÖI�?B5�E4I�=@Ó05�?�EFÒ25�KBK�?B5�Ð0A034Ð0Î�3v=¸?@5�Þ0?B5�K@5 3_=BÎ�=@/2I�34K�E<Î�?@5�ÕÖ?@5LûvA45 3_=@Ò2Ï



A4K@5�Ð E�/634ß Ò6A<Ð·/6341§I�?@=@Ó0Iv1�I�3<Î�ÒO?@5�Þ0?@5LK�5�3_=BÎS=B/6Iv34K~Î�34ÐàÎ�ÝSÎ�?B/65 =VÏ*I�ÕeÕÖ?BÎ�Ñ]5�KÂ×kÎ�Ò6Ñ]I_KV="I�?@á
=@Ó4I�1�Iv34Î�ÒO?B5 Þ0?B5�K@5 3_=BÎ�=@/2I�34KQØ
Ù ªSÛp:Fã4I�?~I�A4?µÞ0A4?@Þ%IvK@5,I�Õeß�IvÑ]Þ4Î�?B/2K@I�3æI�Õ�ÕÖ5LÎS=@A4?@5LK�/23æ=BÓ05
=@/2Ñ]5æK@5 ?B/65LK E�Iv305*ß�?B/6=@/Zß Î�Ò�?@5LûvA4/6?B5 Ñ]5 3_=Â/ZKÂ=@Ó45§=@?QÎ�34K@ÒZÎS=@/2I�3«K@Ó0/cÕ�=�/63>ÝSÎ�?B/2Î�34ß�5�I�Õ¸=BÓ05
?B5 Þ0?B5�K@5 3_=BÎ�=@/2I�3�t�34IäI�=BÓ05 ?Â=BÓ4Î�3«=BÓ05*.%I�A03<Ð0Î�?BÏ�ß I_5?,Jß�/25 3_=BKÂI�Õ~=@Ó05*?B5 Þ4?@5LK�5�3v=QÎS=B/6Iv3
K@Ó0I�A0ÒZÐ�ßQÓ4Î�341�5�E>/6Õ�=BÓ05~=@/2Ñ]5�K�5�?@/25�K
/ZKX=@?QÎ�3<K�ÒZÎS=B5�Ð�._Ï�K�IvÑ�5iü$ý#:0G A4K@5�ÕÖA0Òº?B5 Þ4?@5LK�5�3v=QÎSá
=@/2I�3*KBÎS=B/2K�ÕÖÏ>/6341]=@Ó0/ZKH?B5�û_A0/2?@5�Ñ]5 3_=HÎ�34Ð�I�ÕOÑ,A4ßQÓ§Ò65LK@KH?@5LÐ·A034Ð0Î�34ß�Ï¶=@Ó4Î�3¯=@Ó05 ï � â(/ZK
=@Ó45i�ðÎ�Ý�5 Ò25�=¸â�?QÎ�34K�ÕÖI�?BÑ Í*I>Ð0A0Ò6A<KµÍ*Î�Ô·/6ÑÂÎ§×}� â�ÍæÍæØH?B5 Þ4?@5LK�5�3v=QÎS=B/6Iv3ºE0/23v=B?@I·Ð·A<ß�5�Ð
.>Ï�Í*Î�Ò6ÒZÎS=¸Ù þ�Û½:�ìp=�/2KJÐ05 ?B/6Ýv5�ÐñÕÖ?@IvÑ =@Ó05 ï � â ?B5 Þ0?B5�K@5 3_=QÎS=@/2I�3î.>Ïä5�Ô>=B?BÎvß#=@/2301ðÒ2/6305LK
I�ÕeÑ]Î�Ô·/6ÑÂÎJI�Õ�=@Ó45,Ñ]I·Ð·A0Ò2A4K¸I�Õ�=BÓ05,7
Î�Ý�5�Ò65 =H=@?QÎ�3<KVÕÖIv?@Ñ�:FGH3æ5 Ô0Î�Ñ]Þ0Ò25i� â�Í*Í =@?B5 5
/ZKµK@Ó0IS7�3§/23¬ãO/61vA0?B5Hö4E<=@Iv1�5�=BÓ05 ?µ7�/c=BÓ§=@Ó45,Ó0/21�Ó4Ò6/21�Ó_=@5LÐ�.0/6ÕÖA0?Bß�ÎS=B/6Iv34K�I�Õ�=@Ó05,ÑÂÎSÔ·/6ÑÂÎ
Ò2/6305LKµÙ ö�Ûp:

2

3

4

5

6

7

8

9

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

minima
maxima

bifurcations

log(s)

x.�/10 ¥·ÿ%¥ l � [Â[ TVNBgvTVNQdUNQPSR�\�RVacY�PJY�WºRV^_NHRVar`"N�dUNBTVarNQd�\�P_f�RV^_N�®_a¹WZh�TVb#\ RVarY�P_dXY W�RV^vN�l � [Â[
RUTVNQNL°

� � �¡�VÈ��"�:���-&eÆF�OÆ0Ì( vÆ0Ì�Ë%�������x vÆ0Ì('��OÆ0ÌVÈ»Å�È��§ÆQ¦Ö� &
Ì
'éÌ(�)�³Ç4ÌVÆ-*
È����àÌ('��à&K�ºÇ4Ì(�� ªÌ�Å��æÇQ�T ���Å�Ë%� ÈY� &
Ë%����Ì@Å
	
�X��ÇQ��Å� ��)�OÆ0ÌVÈ»ÅÞ��Å�É
��ÈY�m*HÅ�ÈY'éÌ)���
�nÌ(�: 
ìp=]Ó4Î�K�.<5�5 3�K@Ó0IS7�3ä.>ÏðGH?B305 I·Ð·I¬5�=]Î�Ò³Ù õ�Û½E�=@Ó4Î�=�=BÓ05Á� â�ÍæÍ =@?B5 5�/2K,Þ4Î�?�=B/2ß A0Ò2Î�?@Ò2Ï
A4K@5�ÕÖA0Ò>ÕÖIv?³5�K�=@/2Ñ]Î�=@/2301µ=@Ó05
K@ß�Î�Ò2/6341µÞ4Î�?BÎ�Ñ]5�=@5�?BK�I�Õ0ÕÖA434ß#=B/6Iv34K :SìU3�Þ4Î�?�=B/2ß A0Ò2Î�?�E�=@Ó45XÜ�A0?BK�=
5�Ô·Þ%I�305�3_=�/2K�?@5�Ò2Î�=@5�Ðæ=@I�=BÓ05��xN ôS3<ÐðÑ�IvÑ]5 3_=¶×kß I�?B?@5�Ò2Î�=@/2I�3<ØµI�ÕX=@Ó45JK@ß�Î�Ò2/6301§I�Õe=BÓ05
Ñ]5�ÎvK�A0?B5~I�3�=@Ó05S� â�ÍæÍ ÑÂÎ�Ô>/2ÑÂÎ,=@?B5 5+�

¯ ¬ Ç�� ×���� È Ù ÷ ß �
����� Ú � Â�� Ú ��� É�� � �!��" �$#

¬ ×o¯�Ø ×kö_Ø

7�Ó05�?@5
#
×®¯�Øµ/ZK¸=@Ó05ÂÎ�Ñ]Þ0Ò2/6=@A4Ð·5ÂI�Õ»=BÓ05]Ñ]Î�Ô·/6Ñ,A0Ñ I�Õe=@Ó05�� â ÎS=~=@Ó05Âß I�?B?@5LK�Þ%I�34Ð0/6301

KBß Î�Ò25�E·Î�34ÐÂ=BÓ05¸K@A0Ñéá³=@Ó45¸Þ<Î�?@=@/6=@/2I�3JÕÖA434ß#=B/6Iv3Já�/2Ke=QÎ�D�5�3¶ISÝv5 ?eÎ�Ò6Ò%=BÓ05µÑÂÎ�Ô>/2ÑÂÎ,Î�=e=BÓ05
1�/2Ý�5�3¶KBß Î�Ò25�¯v:Fz|{Â/63<Ð·/2ß�ÎS=B5�K»=@Ó05~Ð·5 1v?@5�5�I�Õ =@Ó05¸Þ<IvÒ6Ï>30IvÑ]/2Î�Ò<I�úFK@5�=
I�Õ =BÓ05�=B/6Ñ]5~K�5�?@/25�K�:



â
Ó0/ZK�?@5�Ò2Î�=@/2I�3Á×ÖÕÖI�?�z { N ÚLØ,ß Î�3ñ.<5�5�ÎvK�/2Ò2ÏàÝv5 ?B/cå<5�Ðä/23�ãO/21�A0?B5µøæ7�Ó05 ?B5¶/23îÒ6Iv1�ápÒ6Iv1
ß I_Iv?BÐ0/634Î�=@5LK»=BÓ05"Þ%IS7e5�?XÒZÎ�7Á?B5 ÒZÎS=B/6Iv3ÂöÂK�Ó0IvA0ÒZÐ�?B5�K@A0Ò6=�/63§Î]KV=B?BÎ�/61vÓ_=XÒ2/6345�:�à5¶K�Ó4IS7 =@Ó45JK@Î�Ñ�5vEºK�5Lß�Iv34ÐæÑ]IvÑ�5�3_="ÕÖI�?"=V7XI�5�Ô0Î�Ñ]Þ0Ò25�K~I�ÕX?QÎ�34Ð0I�Ñ 30Iv/2K@5ÂÎ�34Ð
Î�3v=B/cáUß�Iv?@?B5 ÒZÎS=B5�Ð�ÕÖ?BÎvß#=B/6Iv34Î�Òv30I�/ZK�5v:�â
Ó05eÜHA0?QKV=O5�Ô·Þ%I�305�3v=Oß Î�3�5�Î�K@/2Ò6Ïµ.<5e5�K�=@/2Ñ]Î�=@5LÐ~ÕÖ?@IvÑ
=BÓ05�K�Ò2I�Þ%5~I�ÕO=@Ó05"Ò2/2305�Î�?eå4=H=@I�=@Ó45�K@ß�Î�Ò2/6301]Þ%I�?@=@/2I�3¯I�Õ�=@Ó05"Þ0Ò2I�=L:

0

5

10

15

20

0 1 2 3 4 5 6 7 8 9

’profans1.dat’
((1.5*2)-1)*x-2.

’profans1.browgen.2.dat’
((1.2*2)-1)*x+2.5

log(s)

0

5

10

15

20

0 2 4 6 8 10

’profans1.dat’
((1.5*2)-1)*x-2.2

log(s).�/10 ¥&%4¥(' NBW6R!)>RV^_NHdUNQbBYLP>fÂ`"Y�`"NQPSRVd»Y W�RV^vNH`"Y�fvh_srhvde`�\�¾var`�\µTVNBgvTVNQdUNQPSR�\�RVacY�PJY�W�RV^_NHP_Y�acdUN
dV\�`"gvscNBdOW2TVY�`�ÕFar¦LhvTVNKe�srNBW6RV`"YLdpR�\ P>f"TVac¦�^SRV`"YLdpR#°+*»ac¦�^SR!)SRV^_N»dV\�`"NeW2Y�T�RV^vNeTVN#\ s4sra¹WZNXdV\�`"g_srN
Y�Wº\�­>P>\ P_bQac\ s<arP>f�NB¾�dU^_Y#²�P]arP�ÕFar¦Lh�TVN~uLuHsrNBW6R#°

ìU3¶ãO/21�A0?B5µø~?B/61vÓ_=�E�7X5�K@Ó0IS7ñ=BÓ05µKBÎ�Ñ]5HK@5�ß I�34Ð]Ñ]I�Ñ]5�3v=e5�K�=@/2Ñ]Î�=@5LÐ�ÕÖI�?�=BÓ05H?B5�ß I�?QÐ
I�Õ�=BÓ05~å434Î�34ß�/ZÎ�Ò /234Ð·5 ÔF:4ìp=�ÕkÎ�Ò2Ò2K�Ýv5 ?BÏJ7X5 Ò2Ò /63_=@I]=BÓ05�KBÎ�Ñ]5�ß Î�=@5 1vI�?BÏJÎ�KX=BÓ05�K�/2Ñ�A4Ò2Î�=@5�ÐRX?BIS7�30/2Î�3äÞ4Î�=@Óäá�/234Ð·5�5�Ðñå434Î�34ß�/ZÎ�Ò
?B5�ß�Iv?BÐ4K�Î�?B5¯D_34IS7�3ä=@I¬ÕÖI�Ò2Ò2IS7 =@Ó05§Ü N¸ë0:¹ø§ÒZÎ�7
Ýv5 ?BÏ¬ß�Ò2IvK@5 Ò2Ï�EOK�5�5¶5v: 1<:<Ù6Ú�ë�Ûp:Oâ
Ó45¶5�Ô·Þ%I�305�3_=�Ü ß�Î�3ð=BÓ_A<K�.%5¶A4K@5�Ðn=@I¬ß Ò2ÎvK@K@/6ÕÖÏ¬1vÒ6Iv.4Î�Ò
K@/6Ñ]/2Ò2Î�?@/6=VÏÂ.%5�=V7X5 5 3¯=B/6Ñ]5�K@5 ?B/65LK
I�?�ß Î�=@5 1vI�?B/6C�5�=BÓ05 Ñ I�3¯=@Ó45~K�=BÎ�=@/ZKV=B/2ß�Î�Òº1v?@IvA034Ð0K�:RXÏ�Ð05�K@/61v3ºE�L /ZK�Ò2/6Ñ]/6=@5�ÐÂ=@I"=QÎ�D�5�ÝSÎ�Ò6A05LK�ÕÖ?BI�Ñ =@Ó05µ/63_=@5�?@ÝSÎ�Ò4ë � L � Ú�:-�ª/6=@ÓÂ=BÓ05� â�Í*Í .<Î�K@5�Ð�ÕÖI�?BÑÂÎ�Ò2/2K@Ñ�E�7X5�Î�?B5HÎ�.0Ò25�=BI�5�K�=@/2ÑÂÎS=@5�30I�=»Iv30Ò2Ï�=@Ó45HÕÖ?QÎ�ß#=B/6Iv34Î�Ò<K@ß�Î�Ò2/6301
Þ4Î�?�=�.0A·=�Î�ÒZK�I�=BÓ05
Ð·5 1v?@5�5�I�Õ·=BÓ05eA434Ð·5 ?BÒ2Ï_/2301µÞ<IvÒ6Ï>30IvÑ�/ZÎ�Ò¢z ~�:Lã4I�?�Õ_RXÑ9=B?BÎ�/6ÒZK|z ~xN Ú�E
ÕÖIv?
=@Ó05"30Iv/2K@5~?@5Lß�Iv?BÐ¶/c=H7XI�A0ÒZÐ�.<5¾z ~ÊNªë4:0ìp=H/2KX=BÓ05 ?B5�ÕÖIv?@5~Ñ]I�?B5"ß�Iv3_Ýv5 30/25 3_=X=@I�=BÎ�D�5
=BÓ05�ß�IvÑ]Þ0Ò65 =@5µ5�Ô·Þ<Iv305 3_=-,�N Lù�Êz ~¯ÎvK�=BÓ05,×©ß�I�?B?B5 ÒZÎS=@/2I�3%ØO5�Ô·Þ<Iv305 3_=»?B5 Þ4?@5LK�5�3v=QÎS=B/6Ýv5
=BI�IvA0?
=@/2Ñ]5�K�5�?@/25�K�:�ª/6=@Ó¯=@Ó0/ZKX5�Ô·Þ%I�305�3v=LE·7e5~Î�?B5µÎ�.0Ò25�=BI�Ð·/ZK�=@/2301�A0/ZK@Ó�.%5�=V7X5 5�3¶ÝSÎ�?B/6IvA4KXß ÎS=B5 1vI�?B/65LK»I�Õ
=B/6Ñ]5ÂK�5�?@/25�K�ÕÖI�?~ëMZ., � Ú�E³Ú�Z/, � ô·EºôÛZ., � õ¶Iv?µÓ0/21�Ó45 ?L:FGµK~Î�3æ/2Ò2Ò6A4K�=@?QÎS=B/6Iv3ºE
K@5 5JãO/21�A0?B5µù4Eº7�Ó05 ?B5Â7X5¶K�Ó4IS7 =BÓ05¶KBß Î�Ò2/2301§I�Õ
=@Ó45�� â�Í*Í ß I�?B?@5�Ò2Î�=@/2I�3ðÐ·/6Ñ]5�34K�/2I�3
5�Ý�Î�Ò6A<ÎS=@5LÐ"ÕÖIv?O?QÎ�3<Ð·I�Ñ 30Iv/2K@5�E�/6=BKO/23v=B5 1v?BÎ�Òvá�RX?BIS7�30/2Î�3"=@?QÎ�/2Ò_áºÎ�34Ð E�Î�1vÎ�/63ºEL/6=BK³/23v=B5 1v?BÎ�Ò©:
ã4I�?»5LÎ�ßQÓÂ/23_=@5 1v?BÎ�=@/2I�3ÂK�=@5 Þ�E�=BÓ05�/234ß�?B5�ÎvK�5�I�Õ =@Ó05¸K�Ò2I�Þ%5HI�Õ%=BÓ05µK@5�ß I�34Ð]Ñ]IvÑ�5�3_=e/ZK�=V7XI4E
Î�34Ðà=@Ó05�ß�I�?B?B5�K@Þ<Iv34Ð·/2301§/63<ß�?B5�Î�K@5]I�Õ�=BÓ05¶ß�Iv?@?B5 ÒZÎS=B/6Iv3àÐ0/6Ñ]5 3<K�/2I�3n/ZK�Iv305�:10HI�=B5Â=@Ó<ÎS=� â�Í*Í .<Î�K@5�Ð�ÕÖI�?BÑ]Î�Ò6/ZK@Ñ 7�/2Ò6Ò4ß I�?B?@5Lß#=BÒ6Ï�5LKV=B/6ÑÂÎ�=@5
=@Ó45�ß�Iv?@?B5 ÒZÎS=B/6Iv3�5�Ô·Þ%I�305�3_=2,§I�30Ò2Ï
/6Õº=@Ó45µ7
Î�Ý�5�Ò65 =»A4K@5�ÐÂÓ4ÎvK»5�30I�A41�ÓJÝSÎ�34/2K@Ó0/2301�Ñ]I�Ñ]5�3v=QK :>ìU3JÑ]I_KV=
Þ0?QÎ�ß#=B/2ß�Î�Ò%K�/6=@A4Î�=@/2I�34K�E
=BÓ0/2K�ß�I�3<Ð·/c=B/6Iv3¬/ZK�KBÎS=B/2K�å45�Ð¬7�/6=@Ó ~�N ô¯Iv?�~�Néõ0:ºã4I�?"5 Ô·Î�Ñ]Þ0Ò65vE^~�N Ú]/ZK~5 30IvA01�Ó
ÕÖIv?e30Iv/2K@5�?B5�ß I�?QÐÂë�Z3, � Ú�E>Ò6/2D�5�=@Ó05¸Ò25�Õ�=@Ñ]I_KV=
5�Ô0Î�Ñ]Þ0Ò25�/23�ãO/21�A0?B5�ù4:¢RXA·=
7e5µ305 5LÐ¶Î
7
Î�Ý�5�Ò65 =�7�/c=BÓ¶ÎS=»Ò25�ÎvKV=¥~MN9ô¸ÕÖI�?»=@Ó05�ÚSZ4, � ô"ß�ÒZÎ�KBKH×kß 5 3_=@?QÎ�Ò<5�Ô0Î�Ñ]Þ0Ò25H/23¶ãO/61vA0?B5�ùvØ
Î�34ÐÂ7�/6=@Ó¶Î�=XÒ25�ÎvKV=Y~ÊNÁõ"ÕÖI�?»=@Ó05"ô�Z4, � õ�ß Ò2ÎvK@Kµ×Ö?B/61vÓv=BÑ]IvK�=»5�Ô0Î�Ñ]Þ0Ò25�/23�ãO/21�A0?B5�ù_Ø#:



-4

-3

-2

-1

0

1

2

3

4

0 500 1000 1500 2000 2500 3000 3500 4000 4500

’profdat.browgen.0.5.dat’

-2

-1.5

-1

-0.5

0

0.5

1

0 500 1000 1500 2000 2500 3000 3500 4000 4500

’profdat.browgen.1.5.dat’

-1600

-1400

-1200

-1000

-800

-600

-400

-200

0

200

0 500 1000 1500 2000 2500 3000 3500 4000 4500

’profdat.browgen.2.5.dat’

-5

0

5

10

15

20

25

30

35

0 1 2 3 4 5 6 7 8 9

’profans1.browgen.0.5.dat’
((0.5*2)-1)*x+7.8
((1.5*2)-1)*x-1.8
((2.5*2)-1)*x-3.

log(s)

-5

0

5

10

15

20

25

30

35

0 1 2 3 4 5 6 7 8 9

’profans1.browgen.1.5.dat’
((0.5*2)-1)*x+7.8
((1.5*2)-1)*x-1.8
((2.5*2)-1)*x-3.

log(s)

-5

0

5

10

15

20

25

30

35

0 1 2 3 4 5 6 7 8 9

’profans1.browgen.2.5.dat’
((0.5*2)-1)*x+7.8
((1.5*2)-1)*x-1.8

((2.5*2)-1)*x-3.

log(s).�/10 ¥654¥ }»®·Y ´LNLx�W2TVYL`ªRV^vN�scN@W2R!)LRV^vN³T�\�P_fvYL`ªPvYLardUN�dV\�`"gvscN�x�a¹RVdºacPSRVNQ¦ T�\�s�¿ � TVY#²�Pva6\ P~RUT�\�ars>\ P>f
\�¦L\�arP�a¹RVd³arPSRVNQ¦ T�\�s�° � NQsrY#²nW2TVY�`9RV^_N»srNBW2R!)�bQY TUTVNQdUg·YLP_fvarP_¦�dUb#\ scarPv¦¸Y�W4RV^_N»dUNQbQY�P>f�`"YL`"NQPSRVdºY�W
l � [Â[ `�\ ¾�ar`�\�°

7 #�È�Ë%���Á&
Ì('éÌ
�)�³Ç4ÌUÆ+*8�M vÆ0Ì('��OÆ·Ì�È»Å Ì@Å ÆQ¦Ö�/�æÇQ�� ¢��ÅµË%� È��M&�Ë%�:�@Ì�Å9	
�
��ÇQ��Å� ��)�OÆ0ÌVÈeÅc��ÅµÉ:�¯È¥�m*HÅHÈY'éÌ(�:�;�nÌ)�� 
ìU3îI�?QÐ·5 ?,=@Ið5 ÝSÎ�Ò6A4Î�=@5�=@Ó05�Ò2I·ß Î�Ò�K@/6Ñ]/2Ò2Î�?@/6=VÏ�E³7X5�7�/2Ò2Ò
=@A0?B3ñ=BI¬Ò2I·ß Î�ÒeÕÖ5LÎS=BA0?@5LK�I�Õ�=BÓ05
=@/2Ñ]5JK�5�?@/25�K�E%=@Ó05Â.4/cÕÖA0?Qß Î�=@/2I�34K¸I�Õ»=@Ó45�� â�Í*Í =@?B5 5�:�RX/6ÕÖA0?Qß ÎS=B/6Iv34K�Ù öSÛ�ÕÖIv?@Ñ Î�K@5�="I�Õ
Ó0/21�Ó0Ò2Ï*K@5 34K@/c=B/6Ýv5�\ Ò2Î�34Ð·ÑÂÎ�?BD·K?]</63æ=@Ó05�� â ÒZÎ�3<Ð0K@ß�Î�Þ%5�I�Õ�=@Ó05ÂÐ·5Lß�I�Ñ]Þ%IvK@5�Ð�ÕÖA434ß#=B/6Iv3º:RXÏæ?B5�ò45Lß#=B/6301�=@Ó45JK@ß�Î�Ò25�ápÞ<I_K�/6=@/2I�3ðÐ·5 Ýv5 Ò2I�Þ0Ñ]5�3v=~I�ÕX=@Ó45ÂÑ]Î�Ô·/6ÑÂÎ�=@?B5 5vEF=@Ó05�Ï¬ß Î�Þ·=@A4?@5
=@Ó45¯K@/6341�A0ÒZÎ�?]KV=B?@A<ß#=@A4?@5�I�Õ�=@Ó45�=B/6Ñ]5�K�5�?@/25�K�:�ýeÎ�ßQÓä.4/cÕÖA0?Qß Î�=@/2I�3ñß�Î�3ä.%5¯?@5�Þ0?@5LK�5�3_=@5�Ð
7�/6=@Ó¯/c=QK
Þ<I_K�/6=@/2I�3¯Î�34Ð¯K@ß�Î�Ò25µß I_Iv?BÐ0/634Î�=@5LK E_Þ0Ò2A4KX=@Ó05"ß I�?B?@5LK�Þ%I�34Ð0/6301�Ý�Î�Ò6A45¸I�Õº=@Ó45�� â
/23�=BÓ05".0/6ÕÖA0?Qß ÎS=B/6Iv3�Þ%I�/23_=�:

<vA4KV="Ò2/6Dv5�=BÓ05]7XÎ�Ýv5 Ò25�=µ=@?QÎ�34K�ÕÖI�?BÑ /c=QK�5�ÒcÕVEF=BÓ05Â.0/6ÕÖA0?Qß ÎS=B/6Iv34K~ß Î�3æ.%5�5�ÝSÎ�Ò2A4ÎS=B5�ÐæÕÖI�?
=@Ó45µ=B/6Ñ]5"K@5 ?B/65LK»A0Þ¶=@I]Î,ß 5 ?@=BÎ�/63�?@5LK�IvÒ6A·=B/6Iv3ºE_Ñ�5LÎ�30/2301,=@Ó4Î�=XIv30Ò2Ï]=@Ó05~ß�I_Î�?QK�5�ÕÖ5�ÎS=BA0?B5�K
Î�?B5�=QÎ�D�5�3J/23v=BI,Îvß ß�IvA03_=�:_GHÒ6=@5 ?B34Î�=@/2Ý�5 Ò2Ï�E>Î"?QÎ�301v5HI�Õ�KBß Î�Ò65LK»ß�Î�3J.%5µÐ·5 =@5�?@Ñ]/2305�Ð¶/63Â=BÓ05
Î�Þ4Þ0Ò6/Zß Î�=@/2I�3]=BI�.<5µß�ISÝ�5�?@5LÐ�.>Ï,=@Ó05"� â�Í*Í =@?B5 5µÎ�34Ð]/6=BK».0/cÕÖA4?Bß�ÎS=@/2I�3<K :_â
Ó05H3>A0Ñ�.%5 ?QK
A4K@5�Ð¯ÕÖIv?�I�A4?H5�Ô·Þ%5 ?B/6Ñ]5 3_=QK�?BÎ�301�5LÐ�ÕÖ?@IvÑ ô�ë�áBÚLë�ë�.0/6ÕÖA0?Qß ÎS=B/6Iv34K�E4ß�ISÝv5 ?B/6301�=BÓ05�K@Þ4Î�3�I�Õ
Î�ÑÂÎSÔ·/6Ñ,A0Ñ I�Õ�=V7XIÂÐ·5�ß�Î�Ð·5LK
I�Õ�K@ß�Î�Ò25�KeÕÖ?@IvÑ =BÓ05~Ó0/61vÓ05�K�=H?B5�K@I�Ò2A·=@/2I�3¯Î�Ý�Î�/6ÒZÎ�.4Ò65v:�à5�7�/6Ò2Ò0A4K@5
.0/cÕÖA4?Bß�ÎS=@/2I�3<K�I�.·=QÎ�/2305�Ð�ÕÖ?BI�Ñ =BÓ05Ö� â�Í*Í =@?B5 5
I�Õ<=BÓ05�7XÎ�Ýv5 Ò25�=O=@?QÎ�34K�á
ÕÖI�?BÑ I�Õ»=@Ó05�=@/2Ñ]5ÂK�5�?@/25�Kµ7�/c=BÓæ=BÓ05ÂÍ§5�Ô·/Zß Î�3*Ó4ÎS="7
Î�Ý�5�Ò65 =�E<=@Ó05]K�5Lß�Iv34ÐæÐ·5�?@/2ÝSÎS=B/6Ýv5�I�Õ
=@Ó45;=~Î�A4KBK@/2Î�3�Dv5 ?B305 Ò½:0â
Ó0/ZK�Ñ]5�Î�3<KX=@Ó4Î�=�=@Ó05�ÑÂÎ�Ô>/2ÑÂÎ�Ò6/2305�K�ÕÖI�Ò2Ò6IS7(K�/2301�A4Ò2Î�?
ÕÖ5�ÎS=BA0?B5�K
/23ð=@Ó05¶K@5�ß I�34ÐðÐ·5�?@/2ÝSÎS=B/6Ýv5�I�Õe=BÓ05ÂÕÖA03<ß#=@/2I�3äÎ�34Ðà=@Ó45Â.0/cÕÖA4?Bß�ÎS=@/2I�3ð?B5 Þ0?B5�K@5 3_=QÎS=@/2I�3à?B5�á
ò45Lß#=BK�=@Ó45�K�=@?BA4ß#=BA0?B5�I�Õ�=BÓ05�K@5�ÕÖ5LÎS=@A4?@5LK :Fâ
Ó0/ZK�7�/2Ò6Ò³Î�Ò2Ò2IS79ÕÖIv?�Ò2I>I�D>/6341ÂÕÖI�?~K�/2Ñ]/6ÒZÎ�?B/6=@/25�K
7�/6=@Ó�?@5LK�Þ%5�ß�=
=@IÂÒ2/6305LÎ�?
.0/ZÎ�KXá»K@A4ßQÓ�.0/ZÎ�KX/2K�å4Òc=B5 ?B5�Ð�I�A·=�ÕÖ?BI�Ñ =@Ó05¸=@/2Ñ]5�K�5�?@/25�K
.>ÏÂ=BÓ05
7
Î�Ý�5 Ò25�=O7�/c=BÓ�=V7XI¸Ý�Î�30/ZK�Ó0/2301¸Ñ]I�Ñ]5 3_=BK�:�íµ305
ß Î�3�ELI�Õ<ß�IvA0?QK�5vE�A4K@5X7XÎ�Ýv5 Ò25�=BK�7�/6=@Ó,ÕÖ5 7X5 ?
I�?�Ñ]Iv?@5~ÝSÎ�30/ZK@Ó0/6341�Ñ]IvÑ�5�3_=BKX=@IJK@A0/6=HI�305�] K
Þ<Î�?@=@/Zß�A0ÒZÎ�?
305�5�Ð0K�:



>�ã_ä ?Yð�û�æQé
@Û÷_î�ê�æQí|û+èBADC�÷_ñ$÷®é_æFì3÷_êFEHGXò§è¢æ!î�õTì3èJIYè¢ê�Kiè�è�í ëLKið.A)ðbìxò©ð!ì3è�Gú ÷_ï8õTì¹û�æFê�÷®ðbí|î
ýeK@K@5 3_=@/ZÎ�Ò2Ò2Ï�E%=@Ó05ÂÑ]5 =@Ó0I·ÐðA4K@5�K¸=BÓ05Â.0/6ÕÖA0?Bß�ÎS=B/6Iv3¬?B5 Þ0?B5�K@5 3_=QÎS=@/2I�3<KµI�Õe=V7XI¯=@/2Ñ]5JK�5�?@/25�K
=BIJ.<5�ß�IvÑ�Þ<Î�?B5�Ð�Î�34Ð�5LKV=B/6ÑÂÎ�=@5�KH=@Ó05,Ð·5 1v?@5�5�I�Õ�K@/6Ñ]/2Ò2Î�?@/6=VÏ¶I�ÕO=BÓ05�K@5�?B5 Þ4?@5LK�5�3v=QÎS=B/6Iv34K :
GµÐ0Ð·/6=@/2I�34Î�Ò6Ò2Ï§I�305]ß Î�3æK@Ó0/cÕ�=".%I�=BÓæ?B5 Þ0?B5�K@5 3_=BÎ�=@/2I�34K�7�/c=BÓ¬?B5�K@Þ%5�ß#=¸=@I¯I�345,Î�34I�=@Ó45 ?¸/63
Iv?BÐ·5�?�=BI¯å434Ð¬7�Ó05�=BÓ05 ?~=BÓ05 ?B5,/ZK"Î�.<5 =�=@5�?�ÑÂÎS=QßQÓæ/6ÕXK@Ó0/cÕ�=�Î�34ÐàK@ß�Î�Ò2/6301¯Î�?B5,/23>Ý�IvÒ6Ýv5�Ð :0�I�=@5H=@Ó4Î�=XÎ�K@Ó0/6Õ�=X/23]=@Ó05µÒ6Iv1vÎ�?@/6=@Ó0Ñ]/ZßHKBß Î�Ò25�ß I�?B?@5LK�Þ%I�34Ð4K³7�/c=BÓÂ=@Ó05¸K@ß�Î�Ò2/6341�I�Þ%5 ?QÎS=B/6Iv3
/23¯=@Ó05"Iv?@/21�/234Î�Ò%=B/6Ñ]5�K@5 ?B/65LK :

â
Ó05~K�/2Ñ]Þ0Ò25�K�=e.0A·=�û_A0/6=@5¸?@5�Ò6/ZÎ�.0Ò25HÑ]5�ÎvK�A4?@5HI�Õº=@Ó45µK@/6Ñ]/2Ò2Î�?@/6=VÏ]I�Õ =V7XI�K�5 =BKXI�Õº.4/cÕÖA0?@á
ß�ÎS=@/2I�3<Ke/ZK�1v/6Ýv5 3¶.>ÏÂ=BÓ05"I·ß ß A0?@?B5 3<ß�5¸I�ÕOÎ�.0/6ÕÖA0?Qß Î�=@/2I�3¯/63¯I�305~?B5 Þ0?B5�K@5 3_=QÎS=@/2I�3�E_7�/6=@Ó4/63
Î]Ð·/ZKV=QÎ�34ß 5"ü�I�Õ�K�IvÑ]5�\ ?B5�ÕÖ5 ?B5 3<ß�5+]·.4/cÕÖA0?Qß Î�=@/2I�3¯/63¯=BÓ05�\ ?B5�ÕÖ5�?@5�34ß�5�]·K�5 =HI�Õ�.4/cÕÖA0?Qß Î�=@/2I�34K�:
ï IvA03_=@/2301H=BÓ05»ÕÖ?QÎ�ß�=@/2I�3,I�Õ0?B5�ÕÖ5 ?B5 3<ß�5».4/cÕÖA0?Qß Î�=@/2I�34KO7�Ó0/ZßQÓ�Ó4Î�Ýv5eK@A4ßQÓ,Î�ÑÂÎS=BßQÓ4/6301¸ß�IvA03·á
=B5 ?BÞ4Î�?@=�/23*=@Ó45�.0/6ÕÖA0?Qß ÎS=B/6Iv3æK@5�=¸ß I�Ñ]Þ4Î�?@5LÐ�1�/2Ý�5�KH=@Ó05�5�K�=@/2ÑÂÎS=B5�I�Õ�=BÓ05,K@/2Ñ�/2ÒZÎ�?B/c=VÏ�.%5�á
=V7X5 5�3]=@Ó05�=V7eI�K@5�=QK�á³Î�3>A0Ñ,.<5�?�ÕÖ?BI�Ñ =@Ó05¸?BÎ�301�5Hë!P P2Ú�:_G A4K@5�ÕÖA4Ò</2Ñ]Þ0?@ISÝv5 Ñ]5 3_=»I�ÕF=@Ó0/ZK
KBßQÓ05 Ñ]5¸/2K
5LÎ�K@/6Ò2ÏJÑÂÎ�Ð05¸.>ÏJß I�A03_=@/2301]I�34Ò6ÏJ.4/cÕÖA0?Qß Î�=@/2I�34KX/23�7�Ó0/2ßQÓÛ� â Ó<Î�KX=@Ó45~KBÎ�Ñ]5
K@/61v3º:0â
Ó0/ZK�Þ0?BI·ß�5�Ð0A0?@5vE·K�A0.QWV5�ß#=�=BI]I�305�ü�Þ<Î�?QÎ�Ñ]5�=B5 ?
I�30Ò2Ï�E·1v/6Ýv5�K
1vI_I·Ð�?@5LK�A4Òc=QK :

GÁK�=@?QÎ�/21�Ó_=@ÕÖI�?B7XÎ�?BÐ�5�Ô>=@5�34K�/2I�3]=BI"=@Ó45�.%I�Ô,I�Õ�üXK@/6C�5H/2KeÎ~=V7XI�áUÐ·/6Ñ]5�34K�/2I�3<Î�Ò0ß�Iv?@?B5 ÒZÎSá
=B/6Iv3�ÕÖA03<ß#=@/2I�3�7�Ó0/ZßQÓ,Ó<Î�K�Î¸K�Ñ]I>I�=BÓ�Ð·5Lß Î�Ï"I�Õ4=@Ó45
Ð0/2K�=BÎ�34ß�5
.%5�=V7X5 5 3,=@Ó45X.4/cÕÖA0?Qß Î�=@/2I�34K�:
GµKH=BÓ05,Ñ]5LÎ�K@A0?@5�I�Õeß I�?B?@5�Ò2Î�=@/2I�3�.<5 =V7e5�5 3æ=V7eIJ.4/cÕÖA0?Qß Î�=@/2I�3*Þ%I�/23_=BK�� °�M)�^� � ×ON �DPRQ ØµÎ�34Ð°�M)�^� Q × °¹�FP Q Ø#E³7X5J=@I>IvD¬ÕÖIv?,IvA0?�5�Ô·Þ<5�?@/2Ñ]5 3_=BK�=@Ó45¯Î�A·=@I�ápß I�?B?@5�Ò2Î�=@/2I�3¬ÕÖA034ß#=B/6Iv3ñI�ÕH=V7eI=~Î�A4K@K@/ZÎ�3æDv5 ?B305 ÒZK � × °!Mm�^� � ��°�M)�^� Q Ø�:�â
Ó0/ZK�ß�Iv?@?B5 ÒZÎS=B/6Iv3æß Î�3¬.%5ÂÞ4Î�?QÎ�Ñ]5 =@?B/6C�5�Ð*.>Ï§=BÓ05
ÎvÐ0Ð·/6=@/2I�34Î�Ò�K�Ó4/cÕ�=¯/63 ×kÒ6Iv1vÎ�?@/6=@Ó0Ñ]/Zß�Ø]KBß Î�Ò65æÎ�34Ð«Þ%IvK@/c=B/6Iv3 üÆ¯¬Î�34Ð ü$w ?B5�K@Þ<5Lß#=B/6Ýv5 Ò2Ï�E
K@5 5�Ù6Ú�Ú�ÛºÕÖI�?�Ñ]I�?B5"Ð·5�=QÎ�/2Ò2K�:�ª/6=@Ó*=BÓ0/ZKHÑ]5�ÎvK�A0?B5"ÕÖIv?�=@Ó05�ß�Iv?@?B5 ÒZÎS=B/6Iv3¯I�Õ³=V7eIæ×kI�?HÑ]Iv?@5�Ø
.0/6ÕÖA0?Bß�ÎS=B/6Iv34K E<7e5,ß Î�3
30IS7«5LKV=B/6ÑÂÎS=B5H=BÓ05H=BI�=BÎ�Ò%ß I�?B?@5�Ò2Î�=@/2I�3]I�Õ =V7XI�.0/6ÕÖA0?Qß Î�=@/2I�3J?B5 Þ0?B5�K@5 3_=QÎS=@/2I�3<K�I�Õ =BÓ05H=B/6Ñ]5
K@5 ?B/65LKX7e5"7
Î�3_=X=@IJß�IvÑ]Þ4Î�?B5�:·â
Ó05"Ñ]IvK�=HKV=B?BÎ�/61vÓ_=�ÕÖI�?B7
Î�?QÐÂÑ]5�Î�K@A0?B5~/2K�K@/6Ñ]Þ0Ò2Ï

Sé×oü$w � ü�¯�Ø�N Ú~�TVU¹Ýð×XW ÷ � W ¬ � üÐw � ü�¯�Ø
Y�Z� �\[ ÷

Y1]�
^ [ ÷

� × °�M)�^� � ��°�M)�^� ^ Ø ×oüÆw � üÆ¯�Ø � ×½ø�Ø

7�Ó05�?@5;W ÷ Î�34Ð_W ¬ Î�?B5~=@Ó05,?@5LK�Þ%5�ß�=@/2Ý�5"3>A0Ñ�.%5 ?QKHI�Õ�.0/6ÕÖA0?Bß�ÎS=B/6Iv34K�/23*.<I�=@Óæß I�Ñ]Þ4Î�?@5LÐ
=B/6Ñ]5�K@5 ?B/65LK³?@5�Þ0?B5�K@5 3_=BÎ�=@/2I�34K�:�=¸5 305�?BÎ�Ò6Ò2Ï�E+~�TVUÄÝ K�Ó4I�A0ÒZÐÂÎ�ÒZK�I~.%5�Î�3JÎ�Þ0Þ0?BI�Þ0?B/ZÎS=@5eÕÖA034ß�á
=B/6Iv3�I�Õ�=@Ó45�KBß Î�Ò65�Î�3<ÐñÞ%IvK@/c=B/6Iv3�K@Ó0/6Õ�=J/63îI�?QÐ·5 ?�=BIðß I�Ñ]Þ%5 34KBÎS=B5¶ÕÖIv?,=BÓ05*ßQÓ4Î�301�5�/63
KBß Î�Ò65 á½Þ%IvK@/c=B/6Iv3§ISÝ�5�?@ÒZÎ�Þ�I�Õ»ß I�Ñ]Þ4Î�?@5LÐ§.0/6ÕÖA0?Bß�ÎS=B/6Iv3*?@5�Þ0?B5�K@5 3_=BÎ�=@/2I�34K�: ã4I�?�Ñ]I�?B5,Ð05�=BÎ�/6ÒZK
Iv3¶=BÓ05"Ñ]5�Î�K@A0?B5"Î�34Ð¯Î�Ò21�Iv?@/6=@Ó0Ñ Ð·5�K@/61v3ºE>=@Ó45"?@5LÎ�Ð·5�?
ß�Î�3¯?@5 ÕÖ5 ?
=BI�Ù6Ú�Ú#Ûp:

ìU3�=@Ó05�?B5�K�=�I�Õ%=@Ó0/ZK�K@5�ß�=@/2I�3�7e5
7�/2Ò6Ò4Ð05 Ñ]I�34K�=@?QÎS=B5X=@Ó05HÎ�.0/6Ò2/6=VÏ�I�Õ%=@Ó05�Ñ]5 =@Ó0I·Ð,=@I~Ò2I�á
ß�Î�Ò2/2K@5XK@/2Ñ�/2ÒZÎ�?B/c=VÏ~/23�=B/6Ñ]5�K�5�?@/25�K�A4K@/6341µ=BÓ05XÑ�5LÎ�K@A0?B5�WVA4K�=�Ð·5�K@/21�305LÐ ESý»û%:_ø0E�=@I~ß�I�Ñ]Þ4Î�?@5
=BÓ05 /2?~/63_=@?B/Zß ÎS=B5�K�=@?BA4ß�=@A0?B5�á�=BÓ05ÂK@ß�Î�Ò25�ápÞ<I_K�/6=@/2I�3æ.<5�Ó4Î�Ý>/6IvA0?µI�Õ»=BÓ05ÂK�5Lß�I�3<ÐæÐ·5�?@/2ÝSÎS=@/2Ý�5
I�Õ�=@Ó05,=@/2Ñ]5ÂK�5�?@/25�K�:%â
Ó4/2K~K�=@?BA4ß#=BA0?@5�/ZK¸ß�Î�Þ·=BA0?B5�Ð§.>Ï�=@Ó45�.4/cÕÖA0?Qß Î�=@/2I�3*?B5 Þ4?@5LK�5�3v=QÎS=B/6Iv3
Iv.·=BÎ�/6305LÐ§7�/6=@Ó*=BÓ05�7XÎ�Ýv5 Ò25�=�Iv?�=BÓ0I�1vI�34Î�Ò =@I¯Ò6/2305LÎ�?�.4/2ÎvK�×_~ÐN ô�Ø�E%7�Ó4/2ßQÓ*7X5�7�/2Ò2ÒOA<K�5
/23nÎ�Ò2Ò³=@Ó05Â5 Ô·Î�Ñ]Þ0Ò65LK~/63à=BÓ05Â?@5LKV=�I�Õ»=BÓ0/2K�Þ4Î�Þ%5 ?L:ºìp=�/ZK E I�Õ
ß I�A0?QK�5vE Þ<I_K@K@/2.0Ò65�=BI§A4K�5ÂÎ
K�=@?BA4ß#=BA0?B5,I�ÕXÎ¯Ð·/cúF5 ?B5 3_=�Ð·5�?@/2ÝSÎS=@/2Ý�5�I�Õe=@Ó05�=B/6Ñ]5JK@5 ?B/65LK�Iv?µ=BÓ05]=@/2Ñ]5ÂK�5�?@/25�K¸/6=BK@5 Ò6Õe.>Ï
=QÎ�D>/6341]Î�7
Î�Ý�5�Ò65 =X7�/6=@Ó§Î�3§Î�Þ0Þ0?BI�Þ0?B/2Î�=@5"~æá�3>A0Ñ,.<5�?HI�ÕOÝ�Î�30/ZK�Ó0/2301]Ñ]I�Ñ]5 3_=QK :



>�ãa` ëcbTèed9fYè�û+êXðCïÖë¥ì¹æ!íTîÄé_æFêÄ÷_ðCí�æQí|ôgC�û�æQé_÷®íHh
ìU3,=@Ó0/ZK³5�Ô0Î�Ñ]Þ0Ò25�ES7X5
Ð·5 Ñ]I�3<KV=B?BÎ�=@5XÓ0IS7ñK@/6Ñ]/2Ò2Î�?@/6=@/25�K³ß Î�3�.%5
ÕÖI�A03<Ð�ÕÖIv?�=BÓ05X=@/2Ñ]5
K@5 ?B/25�K
7�Ó0/ZßQÓæ/ZKµKBß Î�Ò65LÐ*Î�3<Ð§=@?QÎ�3<K�ÒZÎS=B5�Ð :(iº5 =¸A4K�=BÎ�D�5�=@Ó05�5�Ô0Î�Ñ]Þ0Ò25,=@/2Ñ�5]K@5 ?B/65LKH?B5�ß�Iv?BÐºE%K@5 5
ãO/61vA0?B5~þ>:j�K@/2301Â=@Ó4/2Kµ5�Ô0Î�Ñ]Þ0Ò25�E<7e5,7�/6Ò2Ò�Ð05 Ñ]I�34K�=@?QÎS=B5"=@Ó<ÎS=�=BÓ05,Î�Ò61vI�?B/c=BÓ0Ñ A4K�/2301Â=BÓ05�Ñ]5LÎSá
K@A0?@5¸ø]=@I¯ß�IvÑ�Þ<Î�?B5"=V7eI¶.0/cÕÖA4?Bß�ÎS=@/2I�3§?B5 Þ4?@5LK�5�3v=QÎS=B/6Iv34K�/ZKµß�Î�Þ4Î�.0Ò65�I�Õ�å434Ð0/6301¯K�/2Ñ]/6ÒZÎ�?@á
/6=@/25�K¸.<5 =V7e5�5 3æ=@Ó05,=@/2Ñ]5�K@5 ?B/65LK,×kI�?µ=@Ó05�/6?~Þ4Î�?�=QKBØ�E<7�/6=@Óà?B5�K@Þ<5Lß#=�=BI¶=BÓ05�I�Þ%5 ?QÎS=@/2I�3<KHI�Õ
=@?QÎ�3<K�ÒZÎS=B/6Iv3¯Î�34Ð�KBß Î�Ò6/2301<:

-1

0

1

2

3

4

5

6

7

0 2000 4000 6000 8000 10000 12000 14000 16000 18000

’finsym.dat’
’proscan.out’

M(Dx,Ds)

Dx Ds

0
0.5

1 -2
-1.5

-1
-0.5

0

0

0.5

1

1.5

.�/10 ¥�k0¥�a ¾v\�`"gvscNµW2T�\�b@R�\�s�RVar`"N~dUN@TVacNBdµbQY�P_dUardpRVarP_¦ÂY W�WZYLh�T�dUNQs¹W2¿©\?>"PvN"dUh_®�¿©g_\ TURVd"j�srNBW6R@o@° � ^_N
`"N#\ dUhvTVN�dU^_Y#²�d
\"^_ar¦�^JTVNB¦Lh_sc\�TVarR©¨J\�P_f�TVNQ´�N#\ srdXRV^_NHdUb#\ scarPv¦�\ P>f�RUT�\�PvdUsc\ RVarYLPJ¿³NQsrNQ`"NBP�RVd»Y�W
RV^_N�arP�´�\ TVac\�PvbQN
Y�W RV^vNXRVar`"N
dUNBTVarNQdQ°

ìU34K�=@5LÎ�Ð~I�Õ4ß I�Ñ]Þ4Î�?@/2301�I�345�=@/2Ñ]5eK@5 ?B/65LK 7�/c=BÓ�Î�34I�=@Ó45 ?LE /23~=@Ó0/ZKº=B5�K�=�7X5�7�/2Ò6Ò>Î�ß�=@A4Î�Ò6Ò2Ï
ß�IvÑ]Þ4Î�?B5�=@Ó45»=B/6Ñ]5eK@5 ?B/25�Kº7�/6=@Ó,/c=QK�5�ÒcÕV: ï ISÝ�5�?@/2301HÎ�3�Î�Ð·5Lû_A4ÎS=B5»K@ß I�Þ%5»I�Õ0Ý�Î�Ò6A45�K�üÐw � ü�¯
?B5 Ý�5LÎ�ÒZK³/63�=BÓ05HÑ]5�ÎvK�A0?B5
Sé×oü$w � üÆ¯�Ø�=@Ó45HÞ0?B5�K@5 34ß 5XI�ÕFÎ~Ýv5 ?BÏ�K�=@?BA4ß#=BA0?@5LÐ]K�5�ÒcÕ�áUÎ3,Â30/6=VÏ
?B5 ÒZÎS=@/2I�3§7�/6=@Ó4/63§=BÓ0/ZKH=B/6Ñ]5,K@5 ?B/25�K
áX=@Ó05�?@5,Î�?B5"ÕÖI�A0?µÑÂÎ�/23§Þ<5LÎ�D·KHÒ2I·ß ÎS=B5�Ð*Î�= ü$wÊN ë0Eü$wÊNéÚVl�ö<ECü$wÊNéÚVl�ô]Î�34Ð�ü$w�N õ$lSö4:0ìU3*.%5�=V7X5 5�3�=@Ó05LK�5vE4=BÓ05 ?B5�Î�?@5�Ò2IS7X5 ?HÞ%5�Î�D>K�E
K�=BÎ�?@=@/2301�ÕÖ?BI�Ñ =BÓ05".0/21]Þ<5LÎ�D�Î�=�üÐwÁNÁë0:<â
Ó05"305�Ô>=�K@ÑÂÎ�Ò2Ò65�?XÞ%5�Î�D¶/ZKHÎS="ü$wÛN ÚVl>ÚLù0E
ÕÖI�Ò2Ò2IS7e5LÐ�.>Ï�Î�30I�=@Ó05�?�ÎS=SüÐwÊN ôml·Ú�ù0E0Î�34Ð¯=@Ó45�305�Ô>=~ÎS= ü$wMN(õnl>ÚLù0:0â
Ó0/ZK�K@5�û_A05�34ß�5
/ZK�?@5�Þ<5LÎS=B5�Ð¯ÎS="ü�¯�N��"Ú�P õ�þ N Ò2I�1<×�ÚVlSö_Ø#:

â
Ó0/ZK EO/23äÕkÎ�ß�=�E³1�I>5LK�=BI¬K@Ó0IS7é=@Ó4Î�=�7X5�Ð0/2KBß�ISÝv5 ?B5�Ðà=@Ó<ÎS=]7�/c=BÓ0/63ñ=@Ó05�=@/2Ñ]5¯K@5 ?B/25�K
=@Ó45 ?B5¸Î�?@5�ÕÖIvA0?
K�/2Ñ]/6ÒZÎ�?XÞ4Î�?@=BK�E_7�Ó0/2ßQÓ�/63¯K�5Lû_A05 ÒFß�Iv3v=QÎ�/23ÂÕÖI�A4?XK@/6Ñ]/2Ò2Î�?eÞ<Î�?@=BK�E�5�=Qß�:·â
Ó0/ZK
K@/6Ñ]/2Ò2Î�?@/6=VÏ¶/ZKH5�Ý�Î�Ò6A<ÎS=@5LÐ¯7�/c=BÓ§?@5LK�Þ%5�ß�=H=@I]=BÓ05�K@5�ß�Iv34Ð�Ð·5 ?B/2Ý�Î�=@/2Ý�5"I�ÕO=BÓ05"=B/6Ñ]5�K@5 ?B/65LK
á
=@Ó45eÎ�3<Î�Ò2Ï>K@/2301
7XÎ�Ýv5 Ò25�= /2Kº=@Ó05eÍ§5�Ô·/Zß Î�3"Ó<ÎS= á%Î�Ò6Ò�=@Ó05eÑ]ÎvK�D>/2301�Ò2/6305LÎ�? =B?@5�34Ð~ÎS=�Ð0/cúF5 ?B5 3_=
KBß Î�Ò25�KHÓ4Î�K�.%5 5�3�?@5�Ñ�ISÝv5�Ð :·ìU3<Ð·5 5LÐ E0=BÓ05"=@5LKV=�=@/2Ñ�5�K@5 ?B/25�K�/ZKHÎ�3�ìVã�;�ÕÖ?QÎ�ß#=QÎ�ÒOÙcÚ�ôLÛ�7�/6=@Ó
ÕÖI�A4?�30I�3·ápISÝ�5�?@ÒZÎ�Þ4Þ0/6341,K@5 Ò6Õ�ápÎ-,]345µ=B?BÎ�34K�ÕÖI�?BÑ]Î�=@/2I�34K
ÎvKX=@Ó05�ß I�34K�=@?BA4ß#=B/6Iv3�?BA0Ò25�:

>�ã1â ëcbTèed9fYè�û+êXðCï À æ!íTô|ðbñpoMðb÷®î�è
;>Þ%5�Î�D_/2301,I�Õ =@Ó45�/23·ò4A05�34ß�5¸I�Õº?QÎ�34Ð0I�Ñ 30I�/ZK�5�Ó4Î�K�EvI�Õ�ß�IvA0?BK@5�E_Î"Ý�5�?@Ï]K@Þ<5Lß�/ZÎ�Ò%Ñ�5LÎ�30/2301
/23�=@Ó45Xß I�3_=@5 Ô_=³I�Õ0IvA0?³Î�34Î�Ò6Ï·K@/2KºáFÑ]I_KV=OI�Õ0=BÓ05e5 Ô0Î�Ñ]Þ0Ò25�=@5LKV=O=@/2Ñ]5XK@5 ?B/25�K�7e5Xß�I�3<K�/ZÐ·5 ?B5�Ð



7X5 ?B5*?B5�ß�Iv?BÐ4KÂI�Õ�Þ0A4?@5*Iv?�ß I�?B?@5�Ò2Î�=@5�Ðî30Iv/2K@5�:
;_=@/2Ò2Ò~K@A4ßQÓª30Iv/2K@5æ/ZK¶ÎñÞ<5�?�ÕÖ5Lß#=BÒ6Ï«ÝSÎ�Ò2/2Ð
Î�34ÐnÝSÎ�Ò2A4Î�.4Ò65Â=B/6Ñ]5�K�5�?@/25�K�×Ö/23äÕkÎvß#=�Îæ?@5Lß�Iv?BÐð7�Ó0/ZßQÓä/23ñÎ�.<K�5�34ß�5�I�Õ�Î�3äÎ�Þ0Þ0?BI�Þ0?B/ZÎS=@5
Ñ]I·Ð·5 ÒFK@5 5 ÑÂK�=@I�.%5¥WVA4KV=
Î�3JA434ß�Iv?@?B5 ÒZÎS=B5�Ð]30Iv/2K@5H/ZK»Ò2/6Dv5 Ò2Ï�=BI,ß I�3_=BÎ�/63JÞ%5 ?@ÕÖ5�ß�=@Ò2ÏÂß�I·Ð·5�Ð
/23·ÕÖI�?BÑÂÎS=B/6Iv3<Ø#:·â
Ó05�?@5 ÕÖI�?B5�E_/63�Î�Ð0Ð0/c=B/6Iv3J=@I]ß�IvÑ]Þ4Î�?B/6341�=V7XI,Ð·/6ú%5�?@5�3_=
34I�/ZK�5¸?@5Lß�Iv?BÐ0K�E�/6=
ÑÂÎ�Dv5�KOÞ%5 ?@ÕÖ5�ß#=»K@5 3<K�5e=@I~5 ÝSÎ�Ò6A4Î�=@5
Ó0IS7�I�305
30Iv/2K@5e?B5�ß I�?QÐ�/ZK�ß�Iv?@?BA0Þ·=B5�Ð,._Ï�I�=@Ó45 ?³30I�/ZK@5�:�à5~=@I>I�DJ=@Ó0?B5 5~5�Ô0Î�Ñ�Þ4Ò65LK :

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

0 500 1000 1500 2000 2500 3000 3500 4000 4500

’browgen.5_12gen.dat’
’browgen.5_12gen.dat.1’

’proscan.out’

M(Dx,Ds)

Dx Ds

0
0.5

1 -2
-1.5

-1
-0.5

0

0

0.5

1

’expand.dat’

.�/10 ¥&q4¥ � ²³Y�arP_fvNQg·NQP_fvNQPSR»T�\�P_fvYL` ²�\ sc¼�d~j�srNBW6R@oXarP�´LNQdpRVar¦�\ RVNQfJW2Y�T
RV^vN¸gvTVNBdUNQP_bQN�Y�WOdUar`"acsc\�T
g>\�TURVd³²�arRV^�TVNQdUg·NQbBR�RVYµdUb#\�srarP_¦¸RUT�\ P_dUsc\ RVarY�PÂ\�P_f,srarP_N#\�Te®vac\�d�dU^_Y#²äYLPvs¹¨,dUsrar¦L^SR»srYSb#\�s4dUar`"ars6\�TU¿
a¹RVacNBde\�Re\µTVNQdUacfvh_\�s%srNQ´LNQs<Y W `"N#\ dUhvTVNsr_h_bBRVh_\ RVarYLPvd�jZTVar¦�^�R@o@°

ìU3]=@Ó45�å4?QKV=LE�ãO/61vA0?@5"ª0ES=V7XI"/63<Ð·5 Þ%5 34Ð05 3_=»?QÎ�34Ð·IvÑ 7
Î�Ò2D>K»Î�?B5
KBß Î�30305LÐ�ÕÖIv?»K@/6Ñ]/2Ò2Î�?�á
/6=@/25�K�: â
Ó05]Ò65�Ý�5 Ò³I�Õ»=@Ó45,Ñ]5�ÎvK�A4?@5�?@5�ÑÂÎ�/234K¸Ò6IS7 .0A0="K@/21�30/6å<ß Î�3_=¸7�/6=@Ó0/23¬=@Ó05ÂK@5�Î�?QßQÓ05LÐ
?QÎ�301v5�I�Õ�K@ß�Î�Ò25æÎ�3<Ð�Þ%IvK@/6=@/2I�3 K@Ó0/cÕ�=L:eìp=¯ß Î�3ª.%5æß I�34K@/2Ð05 ?B5�Ð«Î�KJ=@Ó05§ò<A4ß#=BA4ÎS=B/6Iv34KJI�Õ
=BÓ05"K�/2Ñ]/6ÒZÎ�?B/c=VÏ]Ñ]5�ÎvK�A4?@5µ?@5LÎ�ßQÓ0/2301,Î�K@/61v30/cå%ß Î�3_=
Ò65�Ý�5�ÒFÐ0A05�=BI]?BÎ�34Ð·I�ÑéI·ß ß A0?B?@5�34ß�5LK»I�Õ
Þ4Î�?�=QKX?@5�Ñ�I�=@5�Ò6ÏÂÒ2I>I�D>/6341�Ò2/6Dv5¸Iv305~Î�30I�=@Ó05�?�:·â
Ó05LK�5~K�/2Ñ]/6ÒZÎ�?B/6=@/25�K
Î�?B5µÑ]Iv?@5¸Ò6/2D�5�Ò6Ï]=BI,.%5
ÎvK@K@A0Ñ]5�Ð]7�Ó05�3J1�Iv/6341~=@I�Ó4/61vÓ05 ?�ü$w�E�ü�¯vE_Ð·A45H=@I�=@Ó05¸K�/2Ñ]Þ0Ò65�ÕkÎ�ß�=eI�Õºß I�34K@/2Ð05 ?B/6301~=BÓ05
ISÝv5 ?BÒ2Î�ÞJI�ÕCWVA4K�=�Î�ÕÖ5�79.4/cÕÖA0?Qß Î�=@/2I�34KLÙ6Ú�Ú#Ûp:

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

0 500 1000 1500 2000 2500 3000 3500 4000 4500

’browgen.2_12gen.dat’
’browgen.5_12gen.dat’ ’proscan.out’

M(Dx,Ds)

Dx Ds

0
0.5

1 -2
-1.5

-1
-0.5

0

0
0.05

0.1
0.15

0.2
0.25

0.3
0.35

0.4
0.45

0.5

.�/10 ¥&t4¥ � ²³YJPvYLardUNQdH²�arRV^Ê9Þ; y+= d]\�P_f¯²�a¹RV^Ê9 ; y-= e]bBTVNQ\ RVN#f¯²�a¹RV^�RV^_N"dV\ `"N"T�\�P>f�YL`
dUN!uSh_NQPvbQNL°�*»ac¦�^SR#xvRV^vN
dUar`"acsc\�TVarR©¨�`"NQ\�dUhvTVN
TVNBdUg·YLP_dUN�Y Wº\�®·Y�hvRey+= d~\�RePvY¸dU^varW6R#°



ìU3ª=BÓ05¬K@5�ß I�34Ðª5 Ô0Î�Ñ]Þ0Ò25�E�å<1�A0?B5�þ0EX7X5æß�Iv34K�/ZÐ·5�?J=V7XIä30I�/ZK@5�K¶ß ?@5LÎS=B5�Ð«7�/6=@Ó =BÓ05
KBÎ�Ñ]5]?BÎ�34Ð·I�Ñ K@5�û_A05�34ß�5v:�íµ305�/2K~A03<ß�I�?B?B5 ÒZÎS=@5LÐ*7�/6=@Ó L�N ë!P ø�Î�34Ðæ=@Ó45�I�=@Ó05�?�Î�3_=@/6á
ß�Iv?@?B5 ÒZÎS=B5�Ð¶7�/c=BÓxL NÁëQP¹ô·:QRXI�=BÓ¯Î�?@5~ß�?B5�Î�=@5�Ð¶7�/c=BÓ¯=@Ó05�\ ?BÎ�34Ð·IvÑ Ñ�/ZÐ·Þ%I�/23_=�Ð·/2K@Þ0ÒZÎ�ß 5�á
Ñ]5 3_=»Ñ]5�=BÓ0I·Ð^]2EvK@5 5�5�: 14:%Ù ôSÛ½E�A4K�/2301~=BÓ05�KBÎ�Ñ]5�?BÎ�34Ð·IvÑ K�5Lû_A05 34ß 5�E�Ñ]5LÎ�30/2301~=@Ó45HK�/21�3]I�Õ
Ð·/ZK�Þ4Ò2Îvß�5 Ñ]5�3v=
/ZKXß I�34K@/ZKV=B5 3_=X/23¶.%I�=BÓ¯KBÎ�Ñ]Þ0Ò25�K�:_ìU34Ð·5 5LÐ E>=@Ó45¸K@/6Ñ]/2Ò2Î�?@/6=VÏ]Ñ]5�Î�K@A0?B5�1v/6Ýv5�K
û_A0/6=@5�Î�1�I>I·Ð¶?B5�K@Þ%I�34K@5�E·?B5�ÎvßQÓ0/6341�Î�.<IvA·=HëQP¹ø,Î�=H30IÂK�Ó4/cÕ�=L:

-3

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

0 500 1000 1500 2000 2500 3000 3500 4000 4500

’browgen5-approx30_H.5noise.3level.dat’
’browgen.5_12gen.dat’

’proscan.out’

M(Dx,Ds)

Dx

Ds
0

0.5

1
-2

-1.5
-1

-0.5
0

0
0.05

0.1
0.15

0.2
0.25

0.3
0.35

.�/10 ¥32+v4¥�a ¾v\ `"g_srN�T�\ P>f�YL` ²³\�sr¼§²�a¹RV^æRV^vN�\�f_fva¹RVarYLP¬Y�W»T�\�P_fvYL` P_YLardUN�\ Rxw�uQy Ï+y srNQ´�NQs�°*»ac¦�^SR»RV^vNXTVNQdUhvsrRVarPv¦~`"N#\�dUh�TVNL°

â
Ó05�=BÓ0/2?BÐÂ5 Ô0Î�Ñ]Þ0Ò25�E�å<1�A0?B5�Ú�ë4E�Ð·5�Ñ�Iv34K�=@?QÎS=@5LK�=BÓ05�/23·ò4A05�34ß�5�I�Õ =@Ó45�Î�Ð0Ð0/c=B/6Ýv5H?BÎ�3·á
Ð·IvÑ 30Iv/2K@5HÎS=»Î~Ò25 Ýv5 Ò<I�Õ Î�.%I�A·=��"ÚLë ² èé×kÎ�Ñ]Þ0Ò2/6=@A4Ð·5HÕkÎ�ß#=BI�?»ë4: õ_Ø#:�â
Ó45H?@5LK�A4Òc=�/ZK»Î"Ð·?BI�Þ
/23,=BÓ05HÑ]5�ÎvK�A4?@5
Î�KBK�I·ß /2Î�=@5�Ð,7�/6=@ÓÂÎ¸30I�=B/2ß 5�Î�.4Ò65�7�/ZÐ·5 34/6301~I�Õ<=BÓ05�ÑÂÎSÔ·/6Ñ,A0Ñ ß I�305v:�â
Ó05
?B5�K@A0Òc=B/6341�Ñ]5�Î�K@A0?B5�/2KeÎS=eÎ�Ò65�Ý�5 Ò<I�Õ I�345�=@Ó0/2?QÐÂI�ÕF=@Ó45HÑ]5�Î�K@A0?B5H30Iv?@Ñ ÕÖI�?�=V7XI"/ZÐ·5 3_=@/Zß Î�Ò
=@/2Ñ]5�K�5�?@/25�K�:

>�ã�z ëcbTè À è�æQés?Y÷_ï8è{C�æQñÐø:é_è|K�÷}ê�bT÷®í�æ�C�æQñÐø:é_è}d"ö�æQñÐø:é_è
G�K¸=BÓ05�Ò2ÎvKV=~5�Ô0Î�Ñ]Þ0Ò25�EF7X5�=BI>I�D*Î�?@5LÎ�ÒOÒ6/6ÕÖ5�=@/2Ñ�5ÂK@5 ?B/65LK :Fâ
7XI�?B5�ß I�?QÐ0K�I�ÕeÎ¶å434Î�3<ß�/ZÎ�Ò
/234Ð·5�Ô«7X5 ?B5�KBß Î�30305LÐäÕÖIv?Â=@Ó05§Þ4?@5LK�5�34ß�5§I�Õ~K@/6Ñ]/2Ò2Î�?ÂÞ4Î�?@=BKJ7�/c=BÓî?B5�K@Þ%5�ß#=Â=BIäK@ß�Î�Ò2/63414E
=@?QÎ�3<K�ÒZÎS=B/6Iv3¯Î�34Ð¶Ò2/2305�Î�?�.0/2ÎvK :�ªÓ0/2Ò65¶ÕÖ?@IvÑ Î§Ý>/ZK�A<Î�Ò»/234K@Þ<5Lß#=B/6Iv3n/c=�/2K�?BÎ�=@Ó05�?�Ð·/ ,Âß A0Ò6=�=@Iæ5�K�=BÎ�.4Ò6/ZK�Óð=BÓ05¶Ð·5�1�?B5 5
I�ÕJK@/6Ñ]/2Ò2Î�?@/6=VÏÁ.%5�=V7X5 5�3 =@Ó05ñ=V7eI<E�=@Ó45ñK�/2Ñ]/6ÒZÎ�?B/6=VÏ9Ñ]5�ÎvK�A4?@5n?B5 Ýv5�Î�ÒZK§Î«Ó0/21�Ó Ð·5�1�?B5 5
I�Õ�K@/6Ñ]/2Ò2Î�?@/6=VÏ�Î�=xü$w¤N ëQP õnÎ�3<Ð üÆ¯ÆN �"Ú+P ö4:�×©â
Ó0/ZK¶ß�Iv?@?B5�K@Þ%I�34Ð0K�=BIñÎäK@Ó0/6Õ�=�.>Ï
ëQP õ�P@övë+þvù�N ÚLôvô-þ�K@Î�Ñ�Þ4Ò65LK"Î�34Ð¬?@5LK@ß�Î�Ò2/6341�.>ÏæÎ�ÕkÎ�ß�=@Iv?�~ Ù ÷�� ��NéëQP¹ô�øvØ���:ºGX=�Î�Ò6Ñ]I_KV=
ÑÂÎSÔ·/2Ñ�A0Ñ Ò25 Ýv5 Ò � NÁëQP ª_þ � /6=�/2KeÕkÎ�?XK�=@?BI�301v5 ?e=@Ó4Î�3J=BÓ05µ?B5�K�=
I�Õº=BÓ05~Ñ�5LÎ�K@A0?B5�:>GHÞ0Þ0Ò2Ï_á
/2301¯=@Ó05JK@Ó0/6Õ�=�Þ4Î�?QÎ�Ñ]5�=B5 ?QKµ=@I¯=@Ó05JK@5�ß I�34Ð¬Þ0Ò2I�=�ß�Iv3·å4?BÑÂK"Î¯ß Ò6I_K�5�å0=LEº.0A·=�Iv30Ò2ÏæÎSÕ�=B5 ?
=@Ó45�Ò6/2305LÎ�?
=@?B5 3<Ð�/ZK�?B5�K�=@Iv?@5LÐ��º×ÖìU34Ð05 5�ÐºE·=@Ó05�K@5�ß I�34Ð�=B/6Ñ]5�K@5 ?B/65LK
/2K:WVA<KV=µÎ�Þ4Î�?�=HI�Õ�=BÓ05
å4?QKV=H7�/6=@Ó§ÎvÐ0Ð·5�Ð�Ò2/6305LÎ�?�.0/ZÎ�K�:¹Ø
JXl�N�\LfvfvN#f§\�TVNQsc\�RVac´LNQs¹¨§dpRUTVYLPv¦¶®vac\�d¸arP§Y T�fvNBTµRVYÂacsrsrh_dpRUT�\�RVN�Y�hvTµg_hvTVg·Y�dUNL° � ^vN�`"N@RV^_Y�f
²�acsrs�xºY�W�bBYLhvTVdUN�xº\�srdUYÂ²³Y TV¼�WZY T¸dU`�\ srscN@T¸srNQ´�NBscdµY�W�®va6\ dµW2Y�T�²�^_arb@^*\]´�ardUh>\ sOb�^_NQb�¼¶Y�W�RV^_N
dUac`"arsc\ TVa¹R©¨¯Y W�®·Y�RV^�RVar`"N"dUNBTVarNQdH²�arsrsO®·N"g·YLdUdUar®vscN�°ºi�RVarsrs�xFNQ´LNQP¯arP�dUhvb@^�b#\�dUNQdQx%RVNQb@^vP_a�uSh_NQd
²�arRV^vYLh�R»RV^vN�\�®varsca¹R©¨,RVY¸­_s¹RVNBT»g·YLs¹¨�P_YL`"ac\ s0RUTVNBP>fvd»\�TVN�scar¼�NBsr¨�RVYµWZ\�ars�°



9.5

9.6

9.7

9.8

9.9

10

10.1

10.2

10.3

10.4

10.5

0 500 1000 1500 2000 2500 3000 3500 4000

’profdat.dat’

0.05

0.1

0.15

0.2

0.25

0.3

0 500 1000 1500 2000 2500 3000 3500 4000

’profdat.dat’

9.5

9.6

9.7

9.8

9.9

10

10.1

10.2

10.3

10.4

10.5

0 500 1000 1500 2000 2500 3000 3500 4000 4500

’profdat.dat’
’test.dat’ ’proscan.out’

M(Dx,Ds)

Dx Ds

0
0.5

1 -2
-1.5

-1
-0.5

0

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

.�/10 ¥¹2�2_¥ }»®·Y�´�NLxSR½²OY~NB¾v\�`"gvsrNXTVN#\�s4sra¹WZN
RVar`"N
dUNBTVarNQd�dUh_®+�pNBbBR�RVY~arP�´LNQdpRVar¦�\ RVarY�P�WZY T»RV^vN
gvTVNBdp¿
NQP_bBN~Y�W�dUar`"arsc\ T�g>\�TURVdH²�a¹RV^¶TVNQdUg·NQbBRHRVY]dUb#\ sracPv¦vxFRUT�\ P_dUsc\ RVarY�P§\�P_f�srarP_N#\�T¸®va6\ dQ° ' NBW2R�®·NQsrY#²�x
RV^_N
`�\�RVb@^�TVNQ´�N#\ srN#f,arP�RV^vN
`�\ ¾�ar`¸hv`(Y�W%RV^_N
`"N#\ dUhvTVN�dU^vY�²�P]\ R�TVar¦L^SR�®·NQsrY#²�°

� �ÂÌ�Å��:�X£���'��³Ç��� Ð��Å�É �¬ÈeÅ�Ë^��Ê" >ÌVÈ»Å" 
ÿµ5�=B5 ?BÑ�/230/2301*K@/6Ñ]/2Ò2Î�?@/6=VÏ*I�ÕX=@/2Ñ]5¶K@5 ?B/65LK~/2K�Î�3ð/6Ñ]Þ%I�?@=BÎ�3_="Þ0?BI�.0Ò25 Ñ /63nÐ0Î�=BÎ�á½Ñ]/230/63414:�à5,Þ4?@5LK�5�3v=B5�Ð*Î¶Þ<IS7X5 ?@ÕÖA0Ò�ÕÖ?BÎ�Ñ�5�7eIv?@D�Î�Ò2Ò2IS7�/6301�ß�I�3<KV=B?@A4ß�=@/2I�3*I�Õ»K�Þ%5�ß /cå%ß,K@/6Ñ]/2Ò2Î�?@/6=VÏ
ß ?@/6=@5�?@/ZÎ0E%/63æ=@Ó05�Þ0?B5�K@5 34ß 5,I�ÕeKBß Î�Ò2/23014E<=@?QÎ�34K@ÒZÎS=@/2I�3¬Î�34ÐæÞ<IvÒ6Ï>30IvÑ�/ZÎ�ÒO.0/ZÎ�K�: â
7eI�Ñ]Î�/63
ß Ò2ÎvK@K@5�K»I�Õ�K@/6Ñ]/2Ò2Î�?@/6=VÏ,5�ÝSÎ�Ò2A4ÎS=B/6Iv3JÑ]5�Î�K@A0?B5�K�7X5 ?B5µÐ0/2K�=@/2301�A4/2K@Ó05�Ð¶Î�34Ð]=BÓ05µÎ�Þ0Þ0?BI�Þ0?B/ZÎS=@5
Ñ]5�ÎvK�A4?@5LKe7X5 ?B5~Þ0?BI�Þ%IvK@5�Ð :

â
Ó05�1vÒ6Iv.4Î�Ò½E4K�=BÎ�=@/ZKV=B/2ß�Î�Ò�K@/6Ñ]/2Ò2Î�?@/6=VÏ¶7
Î�K
5LKV=B/6ÑÂÎ�=@5�Ð�7�/6=@Ó�=BÓ05¾�ðÎ�Ý�5�Ò65 =�â�?QÎ�34K�ÕÖI�?BÑ
Ð·5�?@/2Ý�5LÐJÜHA4?BK�=e5 Ô>Þ%I�345 3_=�:>ìp=�ß�ÒZÎ�KBK�/6å45�K�=@/2Ñ]5~K@5 ?B/25�K»Îvß ß I�?QÐ·/6341"=@I,=@Ó05�/6?X1�Ò2I�.<Î�ÒFK@ß�Î�Ò2/6301
Þ0?BI�Þ%5 ?@=@/25�K�:�â
Ó05»Ò2I·ß Î�Ò½ESÐ·5�=QÎ�/2ÒvIv?@/25 3_=B5�Ð"Ñ]5�ÎvK�A4?@5vE�A4K@5�Ð�=@Ó05
KBß Î�Ò25�ápÞ%IvK@/c=B/6Iv3".0/cÕÖA4?Bß�ÎS=@/2I�3
?B5 Þ0?B5�K@5 3_=QÎS=@/2I�3§I�Õ�=@Ó45�7
Î�Ý�5�Ò65 =µÑ]I·Ð·A0Ò2A4K¸ÑÂÎSÔ·/6ÑÂÎ¶=@?QÎ�34K�ÕÖI�?BÑ I�Õ�=BÓ05�=@/2Ñ]5�K@5 ?B/65LK :%ìp=
ÑÂÎ�Dv5�K�/6=�Þ%IvKBK�/2.0Ò25"=@I¶I�.·=QÎ�/23§1�I>I·Ð�ÑÂÎ�=BßQÓ05LKHI�ÕH×Ö=@Ó05,Þ4Î�?@=BK�I�ÕBØ
=BÓ05�=B/6Ñ]5�K@5 ?B/25�K�7�/6=@Ó
?B5�K@Þ<5Lß#=�=BI�K@ß�Î�Ò2/6301¸=B?BÎ�34K�ÒZÎS=B/6Iv3�Î�34Ð�Þ<IvÒ6Ï>30IvÑ]/2Î�Ò·.0/2ÎvK :vâ
Ó05HÐ·5 1v?@5�5
I�Õ%=@Ó05�Þ%I�Ò2Ï>30I�Ñ]/ZÎ�Ò
.0/ZÎ�Kµå4Ò6=@5�?@5LÐæß�Î�3æ.%5]ÎSúF5�ß#=B5�ÐàÎ�Kµ7e5�Ò6Ò�ÎvK�=BÓ05]?BÎ�301�5,I�Õ�=BÓ05�=@?QÎ�34K@ÒZÎS=@/2I�3¬Î�34Ð¬K@ß�Î�Ò2/6301
Þ4Î�?BÎ�Ñ]5�=@5�?BK�:vâ
Ó45µÑ]5�ÎvK�A4?@5µA4K�5LÐÂÕÖIv?XÑÂÎ�=BßQÓ0/2301�=BÓ05¸=V7eI,.0/6ÕÖA0?Bß�ÎS=B/6Iv3¶?B5 Þ0?B5�K@5 3_=BÎ�=@/2I�34K
I�Õ�=@Ó45~=@/2Ñ�5�K@5 ?B/25�K�ß Î�3¯Î�Ò2K@I].<5�ÎvÐ0Î�Þ0=@5�Ð¶=@I�=BÓ05�K�Þ%5�ß /cå%ß~A4K�5�?�?@5Lû_A0/6?B5 Ñ]5�3v=QK :

â
Ó0/ZK�ò45 Ô·/6.0/2Ò2/c=VÏ�?@5�Þ0?B5�K@5 3_=BK�Î�3Â/6Ñ]Þ%I�?@=BÎ�3v=XÐ·/cúF5 ?B5 3<ß�5
ÕÖ?BI�Ñ 5�Ô·/2K�=@/2301�Ñ]5 =@Ó0I·Ð0K»Ò6/2D�5
=BÓ0IvK@5JÞ0?B5�K@5 3_=@5LÐ E�ÕÖI�?�5 Ô0Î�Ñ]Þ0Ò25�EO/63æÙ ù0E�þ_E�ø�Ûp:1i�5�=�A4K EO/23ñß�Ò2IvK@/63414E�Iv34ß�5¯Î�1_Î�/23äKV=B?@5LK@K
=BÓ4ÎS=Â=BÓ05�ÕÖ?BÎ�Ñ]5 7XI�?BDnÞ0?@5LK�5�3_=@5�ÐîÐ·I>5�K]34I�=J/2Ñ�Þ%IvK@5*ÎàÞ4Î�?@=@/Zß�A4Ò2Î�?ÂÑ�I·Ð·5�Ò©E».0A·=ÂÕkÎ�ß /6Ò6á



/6=BÎS=B5�K]/2Ñ]Þ0Ò65�Ñ]5 3_=@/2301àÑ�I·Ð·5�Ò2K�=BIàK@A0/6=ÂI�305�] K�305�5�Ð0K�::�¬5§Ð·5�Ñ�Iv34K�=@?QÎS=@5LÐð=@Ó4/2K]/23ñ=BÓ05
=V7XIà5 Ô0Î�Ñ]Þ0Ò25¯K@/6Ñ]/2Ò2Î�?@/6=VÏnÑ]5�ÎvK�A0?B5�K�:�;>/234ß�5¯=@Ó45 Ïä?B5 Þ0?B5�K@5 3_=�=V7eIà5�Ô>=B?@5�Ñ�5LK E�/6=Â/2K�E�I�Õ
ß�IvA0?QK�5�Þ%IvKBK�/2.0Ò25�ES=BÓ4ÎS=e.<I�=@ÓÂ=BÓ05H1�Ò2I�.<Î�Ò0Î�3<Ð�=@Ó05HÒ2I·ß Î�Ò0Ñ]5�Î�K@A0?B5Hß Î�3�.%5HA4K@5�Ð�=BI�1v5�=@Ó45 ?
7�/6=@Ó�Î�Þ0Þ0?BI�Þ0?B/ZÎS=@5�7e5�/61vÓv=B/6341�ÕkÎ�ß�=@Iv?BK»/63�I�?QÐ·5 ?e=@I�K@Î�=@/ZKVÕÖÏÂÎ�3�/63_=B5 ?BÑ�5LÐ·/ZÎS=@5µI�.FWV5Lß#=B/6Ýv5�:
ÜHIS7X5 Ýv5 ?LEº=BÓ05�ß�Î�Þ4Î�.0/6Ò2/6=@/25�K,I�Õ�=@Ó45¶Þ0?B5�K@5 3_=@5LÐðÕÖ?QÎ�Ñ]5 7XI�?BDæ5 Ô_=B5 34Ð�ß�Iv34K�/ZÐ·5�?BÎ�.0Ò6Ï¬.<5 á
Ï�Iv34ÐSWVA<KV=�Ñ]I·Ð·/cÕÖÏ>/2301]I�?
Ñ]5 ?B1�/2301�=BÓ05~5�Ô0Î�Ñ]Þ0Ò25"Î�Þ0Þ4Ò6/Zß Î�=@/2I�34KeÞ0?B5�K@5 3_=@5LÐ :·ÿ�A05¸=BI,=BÓ05
Î�.4/6Ò2/c=VÏ]=BI,?B5 Þ4?@5LK�5�3v=e=@Ó05~Î�3<Î�Ò2Ï>K@5�ÐÂ=@/2Ñ�5~K@5 ?B/65LK»/23¯Î�A030/Zû_A05¸K@5�=
I�Õ�Þ<I_K�/6=@/2I�3·áUK@Þ4Î�ß 5�Ò2I�á
ß Î�Ò6/ZK@5�Ð¶ÕÖ5�ÎS=BA0?B5�K"×Ö7X5~Þ0?B5�K@5 3_=@5LÐ¶.0/6ÕÖA0?Qß Î�=@/2I�34K
.0A0=HA4K�/2301]I�=BÓ05 ?
ÕÖ5LÎS=BA0?@5LK
/2K
Þ%IvKBK@/6.0Ò25LØ�E
I�345Xß�Î�3]Ð·5�K@/61v3,ÎµÝSÎ�?B/65 =VÏ"I�Õ�×kÓ0/65�?BÎ�?BßQÓ4/2ß�Î�Ò�Ø ÑÂÎS=QßQÓ0/6341¸Î�Ò61vI�?B/c=BÓ0ÑÂK :Sâ
Ó05eÕÖ5�Î�=@A0?B5�KOA4K@5�Ð
/23�K@A4ßQÓ�Î�Ò21�Iv?@/6=@Ó0ÑÂK
Î�?B5~Ð·5 Þ%5 34Ð05 3_=HI�3¯=@Ó45¸7
Î�Ý�5�Ò65 =XA<K�5LÐ¯Î�34Ð¯ß Î�3¯/230Ó05 ?B/6=�Î�Ò6Ò�I�Õ�=BÓ05
Î�Ð0Ý�Î�3_=BÎ�1v5�K,Þ0?B5�K@5 3_=@5LÐ E�K�A4ßQÓîÎ�K]K@5 Ò25�ß#=B/6Ýv5¯K@5 3<K�/6=@/2Ý>/c=VÏð=BI¬Þ%I�Ò2Ï>30I�Ñ]/ZÎ�ÒX=@?B5 34Ð4K :�â
Ó0/ZK
/ZK�Î�ÒZK@IÂ=@Ó05,Ð·/6?B5�ß�=@/2I�3§I�Õ�ß A0?B?@5�3v=µ?@5LK�5LÎ�?QßQÓ¯Î�.<IvA·=�7�Ó0/ZßQÓ§7e5�7�/6Ò2Ò�.%5,ß I�Ñ]Ñ�A034/2ß�ÎS=@/2301
K@Ó0I�?@=@Ò2Ï�:·ìU3§Î�Ð4Ð·/c=B/6Iv3¶=BI�=@Ó0/ZK E47e5~7�/2Ò6Òºß I�34K@/2Ð05 ?�/ZK@K@A05�K
I�Õ�/234ß�?B5�ÎvK�/2301,=@Ó05�Îvß ß A0?BÎvß�Ï]I�Õ
=@Ó45"?@5�Þ0?@5LK�5�3_=BÎS=B/6Iv34KX7�/c=BÓ§ß�I�Ñ]Þ4Îvß#=BÒ6Ï¯K�A0Þ4Þ<Iv?�=B5�Ð�7XÎ�Ýv5 Ò25�=BK
Î�34Ð¯I�Þ·=B/6Ñ]/2C�ÎS=B/6Iv3�I�Õ�=BÓ05
Î�Ò21�Iv?@/6=@Ó4Ñ]KeÕÖIv?�K�Þ%5 5LÐ :

GHÞ<Î�?@=�ÕÖ?@IvÑ Ð·5�Ý�5�Ò6IvÞ0/6341~=@Ó05µÑ�5 =@Ó0I·Ð·IvÒ6Iv1�ÏvE�I�A0?»7eIv?@D,Þ0?@I·ß 5 5�Ð4K³=@IS7
Î�?QÐ0KO=@Ó45HÞ4Î�?@á
=@/Zß�A4Ò2Î�?H1�I_Î�ÒºI�ÕO5 Ô>Þ4Ò6Iv?@/2301�=@/2Ñ]5�K�5�?@/25�K�ÕÖ?@IvÑ Ð0Î�=BÎSápÑ]/634/6301JÎ�Þ0Þ0Ò2/2ß�ÎS=B/6Iv34KHÎ�K�Ð05�KBß�?B/6.%5�Ð
/23�=BÓ05"/23v=B?@I·Ð·A<ß#=@/2I�3�:

£������ºÇQ��ÅµË%�� 
u�°��µ° [�°¢Õ>\Q¨�¨�\Lf0xm�µ°n�ºac\ RVNBRVdU¼S¨�¿½i�^>\ g_a¹TVYvxm�F°_i�`�¨�RV^4x�*H°m�»RV^�hvTVh_dV\ `µ¨Sx a fvdQ°rx��-�6� �?
����
���p
� 
n�6���c� � �S���
�p�D��� � �
	D�,��
 � �H� � �L�J�1
_�p
3� x_}e}X}»m1� TVNQdUd��L[�m � � TVNQdUdQx<u#zLz6��°eS° q °ÄÕ>\�srbQY�P_NBT#xV� 	U��� � �L�(�»� ����� � 	��¢¡R��� �\£ �@�~� � �¤�V�L� � �&¥+
 � � � �¤�?
¢�e��
 �s�1¦V¦ � �¤�V� � �¤�?
¢� xS|LY�^_P

lnarsrNB¨�jpu#zLz�y�o@°
w�°�}�°L}»TVPvNQY�fvY�x a ° � \ bBTU¨SxL|v° ÕO°�[�h¢4B¨Sx � ^_N � ^vNBTV`"Y�f�¨�P_\�`"arbQd Y�W!Õ�T�\�bBR�\ scdH*eNB´�ardUa¹RVN#fµ²�a¹RV^

l§\#´�NBscN@RVdQx�§H£ �?���¨��� �Xx `!2-Ô xQe w¹e�¿oe6©Äd�xFjpu#zLzÄdLo@°
t�°
ªF° *H°�iSRUTVh¢4Qar¼·x � ^_N»l§\#´�NQsrNBR � T�\�PvdpWZY TV`(arP � ^vN
i�YLsrhvRVarY�P�RVY�RV^_N»m½P�´�N@TVdUN�ÕvT�\ bBR�\�s�� TVYL®�¿

srNQ`]x$� 	U��� � �L� � Ô �XY�° e�x_w¹e�z�¿©w¹d�yÂjpuQzLz¹d�o@°dS°�*H°>}»¦�T�\Q²�\ sÖx q ¿©m�° ' arP<x_±µ° i0°>iv\Q²�^_PvNB¨Sx q x·i�^_ar`]x�Õ>\�dpR
i�ar`"arsc\ TVa¹R½¨]i�N#\�TVb@^�acP,RV^_N
� TVNQdp¿
NQPvbQNeY WF�eYLardUNLxvi�bQ\�srarP_¦µ\�P>f � T�\ P_dUsc\ RVarY�P�arP � ac`"N@¿pi�NBTVarNQd�«�\�R�\�®_\�dUNQdQx�arP¬§ 	­�!�@�V� � �p
3���®�­¯�\£ �®°�±_²n³(�µ´.¶·�?
!¯#�
	U�

���� x�ªH¸hvTVarb�^<x<u#zLzÄd�°��°
�µ°·«�\�dQxH«¸°1�Xh_PvYLgvh_srYLdQx�±µ°O[]\ P_P_arsc\�x|ÕFarP>f�acPv¦§i�ac`"arsc\ T � ar`"NJi�NBTVarNQdQx�m½P¹§ 	��p
��B� ¦ �c�
��­¯s��� � ���J�p
v�p
-����
 � � 
��&���c� � �S�®���p�D� � � �
	�� x ' NQbBRVh�TVN��XY�RVNBdearPÂ}�TURVar­_bQac\�s<m½PSRVNQsrsrac¦�NQP_bBN
u·e&�Lw�x0i�g�TVarP_¦LN@T#x<uQzLzV©S°©S°�*H°�}e¦�T�\Q²³\�s�x"Me°"Õ>\ srYLhvRVdUY�dQx~}H°µi�²³\�`"a�° a >~bQarNQPSR¬i�ar`"ars6\�TVa¹R½¨9i�NQ\ TVb�^9arP(i�N!uSh_NBP_bQN«�\�R�\�®>\ dUNQdQx�acPº§ 	 �!�¼»��­¯ �\£ � � �6¥-	 �\£9½ 
 � �
	(
·� � �¤��
·���R¶·��
�¯#�
	V�

n�@�µ��
 � �6¥-
 � � � �¤��
��2�­¯·��� � �¾ 	A����
_��¿#� � �¨��
��?
 �º� � �V��	@� �\£ ��� x>MO^_arb#\�¦�YvxFuQzLz�w�°

{�°
m@°m«�\ h_®·NQb�^_arNQdQxHÀ �

;³F� � � ¥-	V�
�¢��
ÂÁ�� � �B�c� � � x0i0° m�° }H° [�°Fjpu#z�z¹e�o@°
z�°Hi0° �µ°³[]\�srsc\ R#x»i·°�ª·^_Y�P_¦�x�MOY�`"g_srNBRVNJi�ac¦�P>\ ss*»NQgvTVNQdUNBP�R�\�RVarYLPà²�a¹RV^ä[�hvsrRVardUb#\ srN a fv¦�NQdQx½­Ã·ÃHÃgÀ 	U��
���» §Ä� � ½ 23ÿ x�©Su#y�¿­© w¹e�jpuQzLz¹e�o@°
u#y�°�Me° |v° �µ° a ´LNBTURVdm4LxQÕvT�\ bBR�\�s��XNQYL`"NBRUTU¨�Y�WTÕFarP>\ P_bQac\�s � ac`"N¸i�N@TVacNBdQxÄ� 	U��� � �L� � Ô �XYv° w�x��Ly�z ¿��u��]jpu#z�z¹dLo@°
uLu�°9ªF° *H°0iSRUTVh¢4Qar¼·x·}H° i�arNQ®·NQdQx>l�\#´�NQsrNBR � T�\�PvdpWZY TV` arP¶i�ar`"arsc\ TVa¹R½¨x� \ T�\Lf�ar¦L` m³¿�M�lnm � NBb@^�¿

P_arb#\ sR*»NQg·Y TUR#x ¶®Á ½µÅ � ¦ ��	 � � m©��i�¿X*ñzL{�y¹eSxFjpu#z�zL{Lo@°
u·eS°�[�° ÕO° � \�TVP_dUsrNB¨Sxn� 	U��� � �L� � Ã�� �
	��&� £ �
	V� x4}ebQ\LfvNB`"acb��ºTVNQdUdQxv�µÆµx%jpuQzL{�{�o@°

� ^_arde\ TURVarbQsrN
²�\ deg�TVYSbQNQdUdUN#f]hvdUarP_¦¸RV^vN 'ÈÇ � a$É `�\ bBTVY¸g_\�b�¼L\ ¦LN
²�a¹RV^ 'R' ��M�i�dpR½¨�srN


