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Y[Z/\�]_^!`Ba$bdce]�f/gih%jkcml<no^�j�lqprjkcm]_cisthujtcelqn
v ^�stwdsxjt\�]_^�s�y�l<]_p/gm^�zr^�s

{}|klu~�^�j���p
huge^
��hup/pElq|tj v ^�|k^�y�Z/^�|ky�Z/^�nS��`q`d�u�1a���hq|ks��q�q�<�!a��u�Bp
hq�q^?s

���'�����%�/�q�q��� n�jtZ
ces'|t^�p�l<|xj?�R�:^�p
|tl<p�lNsx^Mh�jt^�y�Z
n/ce�Nf/^MjtlXh v hup/j jtZ
^:stZ
hupE^�p
hq|khq]B^�jt^�|tcisthujtcelqn!lu�/hqn
hqcm|�y�|�h%��j[��cen/��cmnjkZ/^�y�l<f/|kst^ lu�}hunolqprjkcm]_cisthujtcelqnlu�}hu^�|tl v wdn
hq]Bciy�p�^�|x�¡l<|t]�hun�y�^q¢}Y[Z/^��¤£���n
^�|�h
jk|khqn
stlqn/ciy���cen/���[hqs:y�Z/l<st^�n)h<sMh�jt^�sxj�y�hqst^q�Ncen�p
hu|tjtciy�f
gehq|�jtZ
^�l<¥r~�^�y�jtce¦q^�lq�§jtZ/^�lqprjkcm]_cisthujtcelqn��[hqs
jkZ/^�]_cmn
cm]_cisthujtcelqnlu� v |khq�
�d¨q^�^�p/cen/��y�l<n
sxjkhunNj[jtZ
^�gmcm��jXhun v jtZ
^!jtluj�hug§¦<lqgef/]_^�lq�'jkZ/^���cen/�
¢
� n�h�©�|ksxj s�jk^�p§�?jkZ/^�p
hq|khq]B^�jt^�|tcisthujtcelqn�lu�NjtZ/^My�|tlNstsQst^�y�jtcelqn
s§¥Nw!ª�«�¬�cm^�|§y�f/|k¦q^?s§y�l<n
sxcisxjt^ v l<n ¨<^�^�p/cmn
�
y�lqn
sxjkhqnNj§jtZ/^�y�l<n<jk|tl<gupElqcen<j�s'hq¥
sky�cistskh v cis�jk|tce¥/frjkcml<n�hun v y�Z�hun/�<cmn/�[jkZ/^Ml<| v cmn
hujt^?s��R��Z/cegm^<�Rcmn��¡f
|xjkZ/^�|
sxjt^�p
s��QjtZ/^�y�lqn
sxjkhqnNj!hq¥
sty�ceskskh v cisxjt|kcm¥/f/jtcelqn��h<s�]_l v cm©
^ v � cenl<| v ^�| jtlo|k^��qf
gehq|tcisx^4p/|klq�q|k^�skstcm¦<^�gew
jkZ/^�ª�«�¬�cm^�|[y�lqnNjt|klqgQpElqgewd�ql<n§¢
��f
|�ndf/]_^�|kciy�hug�^�zrpE^�|kcm]_^�nNj�s)Z
hR¦<^ v ^�]Bl<n
sxjt|�h%jt^ v jtZ�h%j�h®st^�gm��¯°h v huprjkcm¦<^¤p
hq|khq]B^�jt^�|tcisthujtcelqn²±°³ ´
pE^�|k]_cµj�s§jkl h<y�y�lqf/nNj§�¡l<|�hXgehq|t�<^�| st^�j�lu�r�¡^?hqstcm¥/ge^:stlqgefrjkcml<n
s��S±°³�³ ´M|k^�stf/gmjks§cen4h��Nf
hunNjtcmjkhujtce¦q^�gmw n/luj�hu¥/gew
ce]_p/|kl%¦q^ v lqp/jtce]Bciskh%jtcelqn_pE^�|t�¡lq|k]�hun
y�^q�<hqn v ±°³�³�³ ´�y�lqnd¦q^�|t�<^�s�jkl%��hq| v s�h�n
lqnr¯°cmnNjkf/cµjkcm¦<^ v cis�jk|tce¥/frjkcml<n
lq��y�lqnNjt|klqgQpElqcenNjks��r|t^�¦q^�hqgmcen/�4jtZ/^�n
^�y�^?ststcmj�w�hun v f
st^��¡f/gen/^?sts[lq��st^�gm��¯°h v hup/jtce¦q^!huge�qlq|kcmjtZ/]�s�¢
¶�·N¸S¹kº�» �%¼��q� p
hu|�hu]_^�jt^�|kcisthujtcelqn§�uª�«�¬�cm^�|My�f
|t¦<^q�ql<prjtce]_ceskh%jkcml<n§�q�<^�n/^�jtciy�huge�ql<|tcmjtZ
]�q��cmn/�4sxZ
hqp�^
v ^�stcm�<n§�d½
f/c v ¯ v wdn
hu]_ciy�s�stcm]4f/gehujtcelqn

¾:¿�À%Á1ÂDÃDÄRÅRÆ�Ç�ÃxÈqÉ�Ç?ÆxÊ8Ë�ÆÌÃÎÍÐÏ�Â
Ñ ÇRÍ Ò�Æ�Ê8ÂÎÍ Ã�ÓXÔ�Õ
ÖrÊDÍÐÆ�ÂDÃDÆ�È%×iÃÎØ�Ù ÓÚ Á�ÍÐÊDÆ�ÏÌÃDÆxÄ?Ê�ÅRÆ}Ê8Æ�Ï°ÀRÆ�ÊDÏ�Æ�Èq×¡Û�Ü§×�Ý
Þ Ô�ßRÀRÍàØ�Ý'Ç�ÃDÍÐßuÔ�ÙÐÍÐÂtÈ?á%ÊÎØ�ÇRÏ�Æ
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��� �
	�� � �  hun
s�y�^�|�hup/pElq|tj��[l<n p/|tl<p�lNsx^�f
n/^�jt^?y�Z/n/ci�Nf/^ v�� hufrjklu¯Ìh v hqprjkhujtcelqn v ^¤gih p
hq|khu¯
]_«�jt|kceskh%jkcml<n v ^�¦ql<cmgef/|k^�huf y�l<f/|ks v ^)stlqn lqp/jtce]Bciskh%jtcelqn hq«�|kl v wNn�hu]_ce�Nf/^<¢  ^�sBy�l<n v cmjtcelqn
s�y�geh<s�¯
stci�<f
^�s v�� «�y�lqf/ge^�]_^�n<jXjt|�hun
sksxl<n/ci�<f
^!hqfrjtl<f/| v ^�g � hucegm^_��������� ��£�stlqnNj�frjtcegecest«�s�y�lq]_]_^�y�hqsx¯Djk^�sxj
v�� l<prjtce]_ceskh%jkcml<n v ^!�¡lq|k]B^<¢M{}gef
s�p
|t«?y�cisx«�]B^�nNj��rlqno|k« v f
cµj�gihBjt|�h���n/«�^<�/^�no]�hucenNjt^�n
hunNj�gih_p�l<|xj�hun
y�^
^�j�gm^!¦<lqgef/]_^ v ^�g � hucegm^<¢
 hun�sXf/n
^�p/|k^�]_ce\�|k^�«�j�hupE^q�Elqn1h�p�hu|�hu]_«�jk|t« v ^�s sx^?y�jtcelqn�s v ^4geh��<«�l<]B«�jt|kcm^4�  p
hu| v ^�s y�l<f/|t¥E^�s
v ^�ª�«�¬�cm^�| v l<n<j�gm^?sMpElqcenNjks v ^�y�lqnNjt|��qge^�l<n<j v ^�s�hu¥
sky�cisksx^?s�p/|k^�sky�|kcµjk^�s��¡f/n/cm�¡lq|k]_«�]_^�nNj v cesxjt|kce¥/f/«�^?s��
^�j v ^�s!l<| v l<n/n/«�^�s�lqprjkcm]_cisx«�^�s�¢  hun
s!ge^�s!«�jkhqp�^?s stf/ce¦%hunNjt^?s�� y�^�s�hq¥
sty�ceskst^�s�lqnNj�«�jt«_|k^ v cisxjt|kcm¥/f
«�^�s
^�n¤�¡l<n
y�jkcml<n v�� f/n y�|kcµjk\�|k^ v ^_|k«��<f/gehq|tciskh%jtcelqn v f pElqgewd�qlqn
^ v ^_y�l<n<jk|��<gm^<¢ �§^?s!^�zrp�«�|tce^�n�y�^�s�ndf/]_«�¯
|kci�<f
^�s�lqnNj v «�]_lqnNjt|k«4�Nf/^4g � hufrjklu¯Ìh v hqprjkhujtcelqn v ^Bgih�p
hq|khq]B«�jt|kceskh%jkcml<n ±Î³ ´�pE^�|k]_^�j v ^Bp/|t^�n v |k^�^�n
y�lqn
stc v «�|�h%jkcml<nf
n1p/gef
s��q|�hun v n
lq]�¥
|t^ v ^4stlqgefrjtcelqn
s y�l<]_p
h%jkcm¥/ge^�s���±Î³�³ ´Bhu]_«�gecml<|t^�n/lujklqce|t^�]B^�nNjXgm^
|k«�stf/gmjkhuj��Nf
hunNjkcµj�h%jtcm� v ^�g � lqp/jtce]Bciskh%jtcelqn �?^�j ±°³�³�³ ´:y�lqnd¦q^�|t�<^�¦q^�|�s'f/n/^Mp�hu|�hu]_«�jk|tcisthujtcelqn!n/l<nr¯ÎcenNjtf/cmjtce¦q^
v ^�geh v cisxjt|kcm¥/f/jtcelqn v ^?s�p�l<cmnNj�s v ^�y�lqnNjt|��qge^q�r|k^�¦<«�gihunNj�geh_n/«?y�^?ststcµjk«�^�j�g � ^"!�y�hqy�cµjk« v ^�s�huge�ql<|tcmjtZ/]_^?s
hqfrjtlq¯°h v hup/jkh%jkcµ�8s�¢
# » �?� ¹ �%$ � �� p
hu|�hu]_«�jt|kceskh%jkcml<n v ^!�¡l<|t]_^q��y�lqf
|t¥E^ v ^�ª�«�¬�ce^�|?�/l<prjtce]_ceskh%jkcml<n§�/huge�ql<|tcmjtZ/]_^!�q«�n/«�¯
jkce�Nf/^<�
y�l<n
y�^�prjtcelqnlqp/jtce]_hqgm^ v ^�¦<lqcegmf
|t^<�dstce]�f/gih%jkcml<n�ndf/]_«�|kci�<f
^ ^�no]B«?y�hqn/ce�Nf/^ v ^?s�½
f/c v ^�s



����� ���	��
����� ³�� ������������������� ³�� ��� ³���� �

 !#"%$'&)(+*-,%./$0!1(+"

��^��<hq| v gm^?sts jtZ/^�©
^�g v lq�Ehup
p/gmciy�hujtcelqn§�uhqn4l<prjtce]_ceskh%jkcml<n4p
|tlry�^ v f/|k^q�uhqn v p�hu|tjtciy�f/gihu|kgmw�hqn4l<prjtce]�f/]B¯
stZ
hqp�^ v ^?sxce�qnB¥
hqst^ v lqnB�q^�n/^�jkcey[hqgm�<lq|kcµjkZ/]325476Î�82Ð�96°�52 �96°�qcis}y�Z
hu|�hqy�jt^�|kcisx^ v ¥dw�lqn
^�l<|�]Bl<|t^[l<¥r~�^�y�jtce¦q^�s
jkl_¥�^�|k^�h<y�Z/^ v �/hqn v ¥Nw�h4p�hu|�hu]_^�jk^�|kceskh%jkcml<n�jt^?y�Z/n/ci�Nf/^q¢
Y[Z
^Bp�hu|�hu]_^�jk^�|kceskh%jkcml<n v cm|k^�y�jtgew1h�:S^�y�jks�jtZ
^�lq¥r~�^?y�j!lu�MjkZ/^_lqprjkcm]_cisthujtcelqn§�§�¡lq|!^�z/hu]_p/ge^q� cmn hu^�|tlq¯
v wNn�hu]_cey v ^�stcm�<n§�[cµj]�hRw®¥E^¤jtZ
^1sxZ�hupE^¤lu��lqn
^¤lq|�]_l<|t^���cen/�®y�|tlNstsx¯°st^�y�jtcelqn
s��:stl jkZ
h%j)^�¦q^�|tw
cen v ce¦dc v f
hug �DsxlBces�y�hugegm^ v ^�¦q^�|tw v c5:S^�|k^�nNj�y�lqn/©
�qf/|�h%jkcml<n�lq¥/jkhucen/^ v ¥dw_jtZ
^�p
hu|�hu]_^�jk^�|kceskh%jkcml<n �}]�hRw
¥E^)y�lqnr�¡|klqnNjt^ v ��cµjkZ jtZ/^�lujkZ/^�|�s���lqn jkZ/^�¥
h<sxcis�lq��Z/l%� ]�f
y�Z cmj4skh%jtcisx©
^�s�jtZ/^�l<¥r~�^�y�jtce¦q^�jkZ
h%j4ces
p
f/|kstf/cmjt^ v ¢
brl1y�ge^�hq|tgewq�}hundwlqprjkcm]_cisthujtcelqn p/|klry�^ v f/|k^q��^�¦<^�n ¦q^�|tw^�!�y�cm^�n<j?�}cesBsxjt|klqn/�<gmw cmnr½�f/^�n
y�^ v ¥dw ^�h<y�Z
p�hu|tjtciy�f/gihu|_p
hq|khq]B^�jt^�|tcisthujtcelqnAs�jk|khujt^��<w h v l<prjt^ v ¢ � n p
hq|xjkcey�f/gehq|��MjtZ/^�l<¥r~�^�y�jtce¦q^�ce]_p/|tl%¦<^�]_^�nNj�s
]�hRw ¥E^�gecm]_cmjt^ v ¥dw h¤p�hu|�hu]_^�jk^�|kceskh%jkcml<n jtZ
huj v ld^?s�n/lqj_hqgmgel%� hy�lq]_p/ge^�jk^)^�zdp
gml<|khujtcelqn lq��jtZ/^
v ^�stcm�<nstp
hqy�^!lu� jkZ/^�cen v ce¦Nc v f
hqges�¢
Y[Z
^�p
hu|�hu]_^�jt^�|kcisthujtcelqnB|t^ v f
y�^?s}jkZ/^�^�zrp/gelq|�h%jkcml<n�sxp
h<y�^[jkl4h ©
n/cmjt^ v ce]B^�n
stcml<n§�Nhqn v cmj:cis v ^?sxce|khq¥/ge^
jkZ
h%j�jkZ/cis[gmce]_cµj�h%jtcelqno¥E^�hqs[gecµjtjtge^�|t^?s�jk|tciy�jkcm¦<^�hqs[pEl<sksxce¥/ge^q¢
� nNjkf/cµjkcm¦<^�gewq�N�:^��:l<f/g v gmce¨q^XjtZ/^�|khqn/�q^Xlu�QjtZ
^�p
hq|khq]_^�jt^�|tciskh%jtcelqn �8cD¢ ^q¢�jtZ
^ st^�j�lu�Q�¡f/n
y�jtcelqn
s�^�zrh<y�jkgmw
|k^�p
|t^?sx^�n<jk^ v ¥Nw�cmj �:jkl�y�lqnNj�hucen)^�ge^�]_^�n<j�s�hqs[y�gel<st^!hqs[pEl<sksxce¥/ge^Xjkl4jkZ/^�y�l<nNjtcenNf
lqf
s�lqp/jtce]�f/]²�¡f
n
y�¯
jkcml<n§� ��Z
cey�Z lu��y�l<f/|�sx^_cis!f/n/¨dn/l%��n§¢)Y[Z
ces � �¡f/n
y�jtcelqn
hqgMhup
p/|tlRzrce]�h%jtcelqn � p
|tl<p�^�|xj�w¤cis v c !�y�f/gmj�jtl
h<y�Z/ce^�¦q^_|kcm�<lq|klqf
stgewq�Q¥/frj4nNf
]B^�|tciy�hqg�lqp/jtce]Bciskh%jtcelqn huge�ql<|tcmjtZ
]_s�stZ/l<f/g v ¥E^)y�l<n
sxjt|kf
y�jk^ v jtl¤h v huprj
jkZ/^Bp
hu|�hu]_^�jk^�|kceskh%jkcml<n v f/|kcmn
�)jkZ/^�y�lqf
|kst^�lq�:y�l<nN¦<^�|k�q^�n
y�^�cen ¦dce^�� lq�:hun cm]_p/|kl%¦q^ v skh%jtcisx�8hqy�jkcml<n
lq� jkZ/ces��ql<hqgD¢
� y�lq]_]_lqnp/|kh<y�jkcey�^�cis�jtl�sxjkhu|tj[��cµjkZoh4gecm]_cmjt^ v |�hun/�<^�lq�'¦%hu|kcih%jtcelqn��¡lq|[jtZ
^ ¦%hq|tcihu¥/ge^�s v ^�©
n/^ v ¥dw
jkZ/^�p
hq|khq]_^�jt^�|tciskh%jtcelqnhun v jkZ/^�nojkl�y�Z
hun/�<^�cµj v f/|kcmn/�_jkZ/^�y�lqf/|�sx^!lq��l<prjtce]_ceskh%jkcml<n§�
hqy�y�l<| v cen/�Bjtl
jkZ/^ v ce|k^�y�jkcml<n�lu�§pElujk^�nNjtcihugegmwBce]Bp
|tl%¦<^ v |t^?sxf
gµj�s�¢ � n�hundw_y�hqst^q�<��Z/^�n�jtZ/^��<^�n/^�jtciy�huge�ql<|tcmjtZ
] st^�^�]�s
jkly�lqnd¦q^�|t�<^�jtl h f/n/ci�<f
^ostlqgefrjkcml<n �¡l<|Bjtl h {�hu|k^�jkl1�¡|klqnNj_cmn®jtZ/^�y�hqst^�lq��sx^�¦q^�|khqg:l<¥r~�^�y�jtce¦q^�s ���
jkZ/^�huge�ql<|tcmjtZ
]²�:l<f/g v ^�zrpE^�|kcm^�n
y�^ v c !�y�f/gmjtce^�s�jtl�^�zrp/gelq|k^ lujtZ
^�|�^�¦<^�nNjtf�hugegmw�¥E^�jtjt^�|Xsxl<gmf/jtcelqn
s�¢�bdl
�
cen jtZ/cis�y�h<sx^4p
hu|tjtciy�f/gihu|kgew�cµ�[h�skh%jkcesx�8hqy�jtlq|kw�sxl<gmf/jtcelqn1Z�hqs n/luj�¥E^�^�nh<y�Z/cm^�¦q^ v �Qcµj�cis n/^�y�^�sksthq|twjtl
y�Z�hun/�<^)jkZ/^op
hu|�hu]_^�jk^�|kceskh%jkcml<n§�Mhqn v |k^�sxjkhq|xjBjtZ
^�lqprjkcm]_cisthujtcelqn®¨<^�^�p/cmn
�cenNjtl hqy�y�l<f/nNj4jkZ/^�¥�^?s�j
cen v ce¦dc v f
hugis[lu��jtZ/^�p
|t^�¦Ncelqf�s�sxjt^�p§¢
� n1jtZ/cis |t^�p�l<|xj?����^Bp/|tl%¦dc v ^�h)p/|t^�gmce]_cmn�hu|kw v ^�]_lqn
sxjt|�h%jkcml<nojtZ
huj!st^�gm��¯Ìh v hqprjt^ v p
hu|�hu]_^�jt^�|kcisthujtcelqn
p
|tl%¦dc v ^�stcm�<n/cµ©Ey�hunNjkgmwoce]Bp
|tl%¦<^ v lqp/jtce]Bciskh%jtcelqn1|t^?sxf/gmjks��Ecmn1jtZ/^_y�h<sx^4lu�Mh �D�  ����cen/� v ^�stcm�<n§¢<; ^
Z�hR¦q^!y�Z/l<st^�n��¡lq|[jkZ/ces v ^�]_lqn�s�jk|khujtcelqn§�rh_y�gihqsksxciy�hqgEjt^�sxjx¯Ìy�h<sx^=2 `�6°¢
� njkZ/ces4y�h<sx^_jkZ/^�p
hq|khq]B^�jt^�|tcisthujtcelqn ��h<s!lq¥rj�hucen/^ v ¥dwy�Z�hun/�<cmn/�jkZ/^�lq| v cen
h%jk^�s!lq�[ª�«�¬�cm^�|�y�f
|t¦<^
y�lqnNjt|klqg�p�l<cmnNj�s��dZ
hR¦dcen/��y�Z/lNsx^�n�jtZ/^!ª�«�¬�cm^�|:y�f
|t¦<^�sMjtl v ^�©
n/^�jtZ
^���cen/�4st^�y�jtcelqn
s�stZ
hupE^q¢}Y[Z/^�gmce]_cµj
lq�
jkZ/^[p
hu|�hu]_^�jk^�|kceskh%jkcml<n�cis v f/^�jtl jtZ
^:�8h<y�j�jtZ�h%j}jtZ
^[hq¥
sky�cistskhXpEl<stcmjtcelqn
s�hu|k^:©/zr^ v �¡lujkZ/^�|k��cisx^<�%jtZ/^
ndf/]4¥�^�|�lu� v ^�stcm�<n p�hu|�hu]_^�jk^�|�s���lqf
g v j���cey�^�hqs!gihu|k�q^q�§hqn v jtZ/cis���lqf/g v ]�hq¨q^BjtZ/^�l<prjtce]_ceskh%jkcml<n
p
|tlry�^?stsBsxjtc5:E^�| ���Mhun v cµj�cisB^�hqstwjtlf/n v ^�|ksxjkhqn v Z
l%���}cmn jtZ
hujB�[hRwq�}��^�:l<f/g v n/luj_¥E^hq¥/gm^�jtl
^�zrp/gml<|t^�hqgmg jtZ/^4cmn/©
n/cmjt^4y�f/|k¦q^�s��:^�]�hRwlq¥rj�hucen§¢Xbdl
�Eh%j�jkZ/^�^�n v lu�Mh�©
|ksxjXl<prjtce]_ceskh%jkcml<nosxjt^�p¤cen
��Z
cey�Z jtZ/^�hq¥
sky�cistskh�hq|t^B©/zr^ v hqn v f/n/cm�¡lq|k]B^�gmw v cesxjt|kce¥/frjt^ v � ��^ v ^�y�c v ^_jtl�y�Z
hun
�q^BjtZ/^�hq¥
sky�cistskh
pEl<stcmjtcelqn
s��Ehqn v |k^�pE^�hujXjtZ
ces�lqpE^�|�h%jkcml<n��¡lq|�]Bl<|t^Bs�jk^�p
s��Ef/nNjtceg���^4hq|t^�n/luj ]Bl<|t^Bhu¥/ge^�jkl)ce]Bp
|tl%¦<^
jkZ/^�lq¥/~�^�y�jkcm¦<^q�dcen�jkZ/cis�y�h<sx^�jtZ/^ v |khq�4|k^ v f�y�jtcelqn ¢�Y[Z
^�p
hu|�hu]_^�jk^�|kceskh%jkcml<n�Z
h<s[¥�^�^�nZ/^�|k^�h v hqprjt^ v
jkl_cmn
y�|t^?hqst^XjkZ/^�|k^��qf
gehq|tcmj�w�lu��jtZ/^�ª�«�¬�cm^�|�y�l<n<jk|tl<gSp�l<gmwd�ql<n �Dsx^�^�sx^?y�jtcelqn��
¢ � ��¢
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Y[Z
^ ��£_��n/^�|�h!��cmn
� 2 `�6Sces�h�st�:^�prj:¥
h<y�¨4��cen/�4p/|tl v f�y�^ v cen�jkZ/^ 4A@CBq� ¥NwBjkZ/^!��������� �[^�|kl  w<¯
n�hu]_cey�s  ^�p
hq|xjk]B^�nNj�����cµjkZ jtZ/^)p/f/|kp�l<f
sx^_jkl¤s�jkf v w jtZ/|k^�^�¯ v cm]_^�nNjkcml<n
hug}½�l%��s�y�Z
hu|�hqy�jt^�|tcisx^ v ¥dw
Z
cm�<Z¤��^�wdn/l<g v s�nNf
]�¥E^�|Xhqn v jt|�hun
stlqn
cey�y�lqn v cmjtcelqn�s�¢ � n�lqf/|�jt^�sxj��E��^�h v hqprjt^ v jtZ/cis���cen/���q^�lq]_^�¯
jk|twBjkl�p/|k^�p
hq|t^�jtZ/^�nNf
]B^�|tciy�hqg
]_l v ^�gÎ�rhqs:�:^��:^�|t^XcmnNjt^�|t^?s�jk^ v cen)|k^ v f�y�cen/��jtZ
^ v |�hu��|t^?sxcis�j�hun
y�^�cen
jk|khqn
stlqn/ciy�½�l%� y�l<n v cmjtcelqn
s�¢ � n©
�qf/|k^=4q�djkZ/^���cmn
�B�<^�l<]B^�jt|kw�cis v ^�p/ciy�jk^ v ¢

D�cm�<f/|t^=4FE&G ^�lq]_^�jt|kw�lu�'jtZ/^���£���n/^�|khB��cen/�

Y[Z
^�]�hucen y�Z/lq| v huj�jtZ
^�|tldlqj�ces4�q�FH/¢ @]_]o��jtZ/^)st��^�prj4hqn/�qge^�cis��q�JIBcen jtZ/^�gm^?h v cen/��^ v �q^�hun v
4KHr¢ @ I cen�jkZ/^!jkhqcmgecen/��^ v �<^q�r��Z/cege^!jtZ/^�st^�]_cm¯°stp
hun�gm^�n/�ujkZoces 4 4L@<£/¢ ��]_]o¢�Y[Z/^�p/|klu©
ge^�sx^?y�jtcelqn�s�hu|k^
v ^�©
n/^ v lq|tjtlq�<lqn
hqgmgewjtljtZ
^�h%zrces!p
geh<y�^ v huj!`N�/¢84L@JM lu��jtZ/^�|kldluj�sx^?y�jkcml<n§� hun v jkZ/^��q^�lq]_^�jk|tw�lq�
jkZ/^�st^!sx^?y�jtcelqn�s:cis�^�zrp/|k^�sksx^ v cen)jk^�|k]_s�lq�§z)hun v w�y�lq¯Îl<| v cen
hujt^�s:|k^�gih%jtce¦q^�gmwBjkl�jkZ/^ y�Z
lq| v ge^�n/�qjtZ)lq�
^?hqy�Zlu�'jtZ/^�]¢�Y[Z
^�lq|tjtZ/l<�qlqn�hugSsx^?y�jtcelqn�s�hu|k^!stwd]_]B^�jt|kcey ��cmjtZo|k^�stp�^?y�j[jtl_jkZ/^�y�Z/lq| v ¢
Y'l1y�lqn
sxjt|kf
y�j�jtZ/^��q^�l<]_^�jt|kwq����^�Z
hR¦<^�y�hugiy�f
gehujt^ v jkZ/^oy�lu¯°lq| v cen
h%jk^�s!lq��jtZ/^�|tldlujBhun v jkcmp®y�|tlNsts
st^�y�jtcelqn
s[l<n/gewq�rlujkZ/^�|�st^�y�jtcelqn
s[¥E^�cen/�_lq¥/jkhucen/^ v ¥dw�gecen/^�hq|�cmnNjt^�|tpElqgih%jkcml<n§¢
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D�gel%� y�l<n v cmjtcelqn
s[��^�|k^ v ^�©�n/^ v hqs��¡l<gmgel%��sLE

��^�wdn/l<g v s[nNf
]�¥E^�| �����������
	
��hqy�Zndf/]�¥E^�| �/¢ �u`
hun/�<gm^!lq�'½
l%� cmn
y�c v ^�n
y�^ �/¢ �q£ I

��� � � #&%����(+: (< #&8?:�� %'!��J0
Y'l�stcm]4f/gehujt^!jkZ/^!½
l%�[©
^�g v hu|klqf
n v jkZ/^���cen/�
�
�:^�Z
hR¦<^!|t^?hugecest^ v h_]�f/gmjtcm¯°¥/gmlry�¨s�jk|tf
y�jtf/|k^ v ]_^�stZ§�
f�sxcen/�BjtZ/^!½�f/c v ¯ v wdn
hq]_cey!y�l v ^�bdjkhu|�� v lu� jkZ/^��:lq]_p/f/jkh%jkcml<n
hug  wdn
hu]_ciy�s<2�H96°¢
Y[Z
^M�q^�lq]_^�jk|tw!lq�rjtZ/^�|tldlqj�hun v jtcep4st^�y�jtcelqn
s�hu|k^�|k^�h v ¥dw�bdjkhu|�� v cen4h�jt^�zNj�©
ge^q�%cen���Z/ciy�Z���^ v ^�©
n/^
jkZ/^�y�lq¯Îl<| v cen
hujt^�s�lu�:^�hqy�Zsx^?y�jkcml<n pElqcenNjks��QjtZ/^�nstlq]_^_sxp
gmcen/^�s �8p�l<gmwdn/l<]_cehqg�y�f/|k¦q^�s ��hu|k^By�|t^?h%jt^ v
cenNjt^�|tpElqgih%jkcmn/��jtZ/^?sx^ pElqcen<j�s�¢}ª�^�j���^�^�n�jtZ
^�st^ stp/gecmn/^?s:hqn v jkZ/^ v lq]�hucen)¥Elqf
n v hu|kw_gmcen/^?s��8p/geh<y�^ v jtl
huj}gm^?hqsxj�`�hqcm|t�¡lqcegrp/|klu©
ge^�y�Z/lq| v s�hR��hRw �¡|klq]�jkZ/^���cen/�!cmn_lq| v ^�|'jkl�|t^�p/|k^�st^�nNj'jkZ/^�f/n v cesxjtf/|k¥E^ v ½
l%�
y�lqn v cµjkcml<n
s����
��^�y�|k^�hujt^�h�jtluj�hug'lu�M�FB_y�lqnNjtce�qf
lqf
s�¥
gmlry�¨rs�jkZ
h%j�©�gmg'jtZ/cis sxp
h<y�^<¢[Y[Z
^�st^�¥/geldy�¨rs�hu|k^
v ^�©
n/^ v cmnoh_p
hu|�hu]_^�jt|kcey���hRw�cenjt^�|t]�s[lu��jtZ
^ ndf/]4¥�^�|�lu��huce|x�¡l<cmg§st^�y�jtcelqnp�l<cmnNj�s�¢ � ��jtZ/^�st^�y�jtcelqn
s
�<^�l<]B^�jt|kw�cisMy�Z
hqn/�q^ v �ujkZ/^X¥
gmlry�¨rsMstZ
hupE^�sMhu|k^Xhufrjklq]�h%jkcey�hugegmw4f/p v h%jk^ v ¢��Xstcen/��jkZ/cesMgehq|t�<^�ndf/]�¥E^�|
lq��¥
gmlry�¨rs[cµj�ces�^?hqstw�jkl v ^�©
n
^�cmn�^?hqy�Z v cm|k^�y�jtcelqnjtZ
^�y�^�gmg v cesxjt|kcm¥
frjtcelqnjtZ�h%jXcis�]_l<sxjXhup/p
|tl<p/|tcih%jk^
jkl1|k^�©
n
^�jtZ
^)]_^�stZ cen jtZ
^�p/|klRzrcm]_cmj�w lq��jtZ/^�¥�l<f/n v hq|tw gihRwq^�|�lu��jkZ/^���cen/�hun v jkl1|k^�gih%z cµj_cen
jkZ/^ v ce|t^?y�jtcelqnlu�'jtZ/^ v lq]�hucen)¥Elqf/n v hu|kcm^?s�¢ �J©
n�hugQlqpE^�|�h%jkcml<n)lq��st]BldlqjtZ/cen/�Bces[]�h v ^�jkl_�qce¦q^ jtZ/^
|k^�©�n/^�]_^�nNj v c5:E^�|t^�n
y�^?s[¥�^�j��:^�^�nj���l_y�lqnNjtce�qf
lqf
s�¥/gelry�¨ds�ge^�sks�^�¦dc v ^�nNj?¢
� n!©��qf/|k^M�r��jtZ/^Mp/|tcen
y�cmp
hqgq|k^��<cml<n�lq�NjkZ/^�]4f/gµjkcµ¯°¥/gelry�¨ sxjt|kf
y�jkf/|k^}ces'sxZ/l%��n ����cmjtZ�h v ^�jkhqcmg<lu�djtZ/^M��cmn/�
stf/|t�8hqy�^�hun v h_jk|khqn
st¦q^�|�skhugQsx^?y�jkcml<n�]B^?sxZ ¢[Y[Z
^�jtlqjkhug'ndf/]�¥E^�|�lu��y�^�gmgis�cis�]_lq|k^!jtZ�hun 4?�q�/� �q�<�/�/hqs
p
|t^�¦Ncelqf�sEjt^�sxjks lqn�stlq]_^}]_lq|k^}|t^�©
n/^ v ]_^�stZ/^?sQZ
hR¦q^}n
luj§|k^�¦q^?huge^ v sxce�qn
cµ©�y�hunNjtgew v c :S^�|k^�nNj§½
l%�[©�^�g v s�¢

D'ce�qf
|t^��+EM��^�stZ�¥/gelry�¨rs�hun v ]_^�stZostf/|t�8hqy�^ v ^�jkhqcmgis
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��j§jkZ/^�cen/ge^�j ¥Elqf/n v hu|kwX��^}Z
hR¦q^ v ^�©
n/^ v h�½
l%�¦q^�gelry�cmj�w�� lq�/�q�q��]��%s��?h�sxjkhujtciy�jt^�]_p�^�|khujtf/|k^�Y
lq�'� HCB��Jhqn v h v ^�n
stcµj�w��Blu� �
¢ �<£q£!¨d���%]�	Xhugeg�y�l<n
sxjkhunNj?�<��Z/cege^Xlqn_jkZ/^XlqjtZ/^�| v lq]�hucen�¥�l<f/n v hq|tce^�s
��^Z
hR¦q^ v ^�©
n
^ v h y�lqn
sxjkhqn<j_p/|k^�sksxf
|t^{ ^?�<f�hug�jtl £q�<�q�<�¤{�h/�:h<y�y�lq| v cmn
�qgew1jkl jkZ/^½
l%� ��h<y�Z
ndf/]4¥�^�|�st^�j�jkl¤�/¢ �u`�hun v jklojtZ/^)cestld^�nNjt|klqp/ciy_lqn
^�¯ v cm]_^�n
sxcelqn�hug�jtZ
^�lq|kw 2 £96°�'lq����Z/cey�Z ��^�|k^�pElq|tj
¥E^�gel%� jkZ/^�]_l<sxj�cm]_pElq|tjkhunNj[�¡lq|k]�f
geh<s E


����� ����� � 4
�

��������� ��� ��� ��  �"!$#&% �D�%�

'(��')��� ��� �*� ��  � !"+-,�.. �8� �

�*��� � � ��� ��� ��  � ! %/#10 �¡` �
� n�jtZ
ces�y�hqst^XjkZ/^�sxf/¥�sty�|tceprj�cmn v ^�z2� cen v ciy�hujt^�s:jkZ/^�s�j�hun v hu| v y�l<n v cmjtcelqnlu� jk^�]_pE^�|�h%jtf
|t^<�Np
|t^?ststf/|k^
hqn v�v ^�n
sxcmj�wq����Z/cegm^�� cis�jtZ
^�y�l<n
s�j�hunNj�lu�}pE^�|t�¡^�y�j��<h<sx^?s�hun v �cis�jkZ/^�hqcm|�cistlN^�nNjt|klqp/ciy�y�ld^�!�y�cm^�n<j
�8|khujtcel_lu�}sxpE^�y�cµ©�y�Z/^�hujks �43����65 �[st^�j�jtl 4<¢ `�¢MY[Z/^���h<y�ZonNf
]�¥E^�|�� cis�sx^�j�jtl��
¢ �q`_h<s v ^�©
n/^ v ¥dw
jkZ/^!jt^?s�jt¯°y�hqst^ y�lqn v cµjkcml<n
s�¢
Y[Z
^�½
l%� sxl<gm¦<^�|}cis�¥
h<sx^ v lqn_jkZ/^��XhR¦dce^�|t¯Ìbdjtlq¨<^�s�^?�<f�h%jtcelqn�s��qjtZ/^�½�f/c v ces:y�lqn�sxc v ^�|k^ v y�lq]_p/|k^�sksxce¥/ge^
hqn v n/lBjtf/|k¥/f/ge^�n
y�^�]_l v ^�g§cis�hup/p
gmce^ v �
cmnolq| v ^�|:jkl�hR¦qlqc v hqno^�z/y�^?ststcm¦<^ y�hugiy�f/gih%jkcml<n)^7:El<|xj?¢
Y[Z
^stcm]4f/gih%jtcelqn�s4��^�|k^|tf/n lqn h1¥
cµ¯°p/|kldy�^�sksxl<| � cmndfrz ]�hqy�Z
cmn/^<�:��^ v87 h%j_|t^�gm^?hqst^£
¢54<�Mhun v jtl
stce]�f/gih%jk^4^?hqy�Z v c5:S^�|k^�nNj ��cen/�oy�l<nr©
�qf
|khujtcelqn¤��^4�<cm¦<^q�Qhqs cen/cmjtcihug�cmn
p/frj��§jtZ/^_lq|kce�qcen
hug���£o��n
^�|�h
��cen/�B½
l%�[©
^�g v y�hqgey�f/gih%jt^ v l<n
y�^<¢
Y'l�stce]�f/gih%jk^�jkZ/^4l<|tce�qcen
hqg ��cen/�)½�l%�[©
^�g v cmj �[hqs�n/^?y�^�skskhu|kw)jklsxjkhq|xj�jtZ/^_sxce]�f
gehujtcelqn1��cmjtZh)gel%�
�¤hqy�Z®ndf/]4¥�^�|��[hun v jkZ/^�nAjtl cen
y�|k^�h<sx^cmj�p/|tl<�q|k^�sksxce¦q^�gmw jkhq¨dcmn/� hqs_cen/cmjtcihug�cen/p/f/j��¡lq|_^�h<y�Z n/^��
stce]�f/gih%jkcml<n�jtZ
^�p/|t^�¦dcml<f
s:½
l%�[©
^�g v �rlqjtZ/^�|t��cisx^<�dn/l�y�lqnd¦<^�|k�q^�n�y�^X]�hRw�¥E^!lq¥rj�hucen/^ v h%j�Z/ce�qZ¤��h<y�Z
ndf/]4¥�^�|ks�¢�Y[Z/^�n§�q�¡lq|�hundw�n/^��A��cen/��y�lqnr©��qf/|�h%jkcml<n§�%^�h<y�Z_stce]�f/gih%jkcml<n4j�hu¨<^�s}ge^�sks�jtZ�hun 4��!]_cendfrjt^?s�¢
� njkZ/cesX��hRw<�/|kf/n/n/cen/�_j���lBp
|tlry�^?stst^�s�stce]�f/gmjkhqn/lqf
stgew)lqnjkZ/^�¥/cm¯Îp
|tlry�^?ststlq|[]�hqy�Z
cmn/^<�/��^�y�hun�stcm]B¯
f
gehujt^�hu¥ElqfrjX�<�q�u¯Î`N�q��cen v ce¦dc v f�hugis[cmn�h v hRw�jkcm]_^q¢
bdjkhu|�� v p/|kl%¦Nc v ^?s�hjtldlqgMjtl1y�hugiy�f/gih%jk^ v ce|t^?y�jtgew jtZ/^�jkluj�hugMgecm��jBhun vv |khq�¤y�ld^�!�y�ce^�nNj�s�����Z/ciy�Z hu|k^
^�zrp/|t^?stst^ v cmnjkZ/^!�¡lqgegml%��cen/�4�¡lq|k]�f/gihqs�¢

96: � ; :�=< � �?>@
 � � H%�

9BA � ; A�C< � �?>@
 � �8£ �
� nBjkZ/^�st^[�¡lq|k]�f/gihqs��C� hqn v �4hu|k^:jkZ/^�¦<^�geldy�cµj�w4hun vBv ^�n�sxcmj�w�lq��jkZ/^�f/n v cisxjtf/|k¥�^ v ½
l%���ucmj�]_^�hun�s�jtZ/^
¦%hqgmf/^?s[y�hugiy�f
gehujt^ v ¥dw_�¡lq|k]�f/gihqs � 4
��hqn v �¡` �[hun v hqsksxce�qn/^ v jkl4jkZ/^!¥�l<f/n v hq|tw v lq]�hucen
s�¢�b�cis�jtZ/^
|k^��¡^�|t^�n
y�^ sxf
|x�8h<y�^ lu�§jkZ/^!��cmn/���ry�hugiy�f
gehujt^ v ¥dw_jtZ/^�st^�]_cµ¯Ìstp
hun�ge^�n
�ujtZ�lu�'jtZ/^ ��cmn
��jkcm]_^�s�jkZ/^!|tldlqj
]�hqcmn y�Z/l<| v �'��Z/cegm^ D : hun v D A hu|k^4jkZ/^�jklujkhqg}�¡lq|�y�^�y�lq]_p�l<n/^�nNj�s�n/lq|k]�hug�jklojtZ/^�½�l%� v ce|t^?y�jkcml<n
hqn v p�hu|�hugegm^�g�jkl_cµj�|k^�stp�^?y�jtce¦q^�gmw<�dlq¥rj�hucen/^ v ¥dw_jtZ/^!cen<jk^��<|khujtcelqn)lq�'p/|k^�skstf/|t^ hun v ¦dcesky�l<f
sM�¡lq|�y�^�s�l<n
jkZ/^���cen/��sxf/|t�8hqy�^q¢
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� ª�«�¬�ce^�|�y�f/|k¦q^ 2�B96Î�82 ��6Ncis�h�y�l<n<jkcmndf/l<f
s hqn v st]_lNlqjtZ�y�f/|k¦q^ v ^�©
n/^ v ¥dw�jkZ/^:hq¥
sky�cistskhqs§hqn v l<| v cen
hujt^�s
lq�'cmjks�y�lqnNjt|klqgSpElqcenNjks��/��Z/ciy�Z�]�hRw�¥E^�y�l<n/n/^�y�jt^ v h<s�h4pElqgewd�ql<n§¢��

	�
��� � �� �
� �
� 	
� ���
� � 
 � � � � � �

�

 ��� ��� � #

�
! � B �

��
��� �����
� �
� �
� ���
� � 
 � � � � � �

�

 � � ��� � #

�
! �8� �

G ^�n/^�|�hugegewq�rjkl�|t^�p/|kl v f
y�^�hun¤hqcm|t�¡lqcegQp/|klu©
ge^!jtZ
|tl<f/�qZ�h�ª�«�¬�cm^�|�y�f/|k¦q^�2 @�6 �¡lqn
^��¡lq|�jkZ/^�f/p
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ge^

�Xlujk^�jtZ
huj4h��<cm¦<^�n ª�«�¬�ce^�|4y�f/|k¦q^�h v ]_cµj�s�hun cenr©
n
cµjk^)ndf/]�¥E^�|4lu��hqskstldy�cehujt^ v y�lqnNjt|klqg�pElqgewd�ql<n
s�¢
� n �8hqy�j?��¥Nw v ^��q|k^�^�^�gm^�¦%h%jtcelqn �'jkZ/^�y�f/|k¦q^�]�hRw¥�^sxl<f/�qZNj4h<s�jtZ
^)gecm]_cmj4lu�Xy�lqnNjt|klqg:p�l<gmwd�<lqn
s�lq�
cen
y�|t^?hqstcmn/�)nNf
]�¥E^�| lu�M^ v �q^?s 284��96°¢ �Xs!h�|k^�]�hq|t¨S�Ecµ��jkZ/^_y�lqnNjk|tl<g pElqgewN�<lqn¤cis!y�l<nN¦<^�zQ�Shugisxl�cis�jtZ/^
y�f/|k¦q^ cµj�sx^�gµ���/Z
l%�:^�¦q^�|�jkZ/^�y�l<nN¦<^�|�sx^�|t^?sxf
gµj�s[n/luj�jk|tf/^<¢
Y'l v ^�©
n
^ cenoh�p
hq|khq]_^�jt|kciy��¡l<|t] jkZ/^�sx^?y�jtcelqn�s:lq� jkZ/^���n/^�|�h���cen/�
�r��^ Z
hR¦q^ f
st^ v jkZ/|k^�^ v c5:E^�|t^�n<j
p
|tl<�q|�hu]�s��<jtZ�h%j���^ v ^�sky�|kcm¥E^!cmnjtZ
^!�¡lqgegml%��cen/�Bp
hu|�hu�<|khqp/Z
s�¢

� ×�Ç�ÃDÀRÆ:ÕmÔ�Ê�:ÄRÙàØ�Â ��Ø�ÇRÅ/A?È"!BÍÐÂ�ÃÎÀ?Æ�ÅRÆ�Ë�Ê8ÆxÆ�Ô�ÕEÃDÀRÆ$#�%�&�ÍÐÆ�Ê�Ï�ÄRÊ8Ò�Æ(')!(*,+:ÍÐÂ�Ç�Ä-�/.uÆxÊ'Ô�ÕEÃDÀRÆ�Ï�Ô�Ç�ÃÎÊ8Ô�ÙEßuÔ�ÍÐÇ�ÃÎÂ10ÌÈ2 À?ÍÐÙÐÆ43-5QØ�Ç?Å�Ó65QØ�ÊDÆ}ÃDÀRÆ�ÏxÔ87iÔ�ÊDÅRÍÐÇRØkÃÎÆ�Â�Ô�ÕrÃDÀRÆ�Ï�Ô�Ç�ÃDÊ8Ô�ÙrßqÔ�ÍÐÇ�ÃDÂ:9

Ü'Ü Ç�>�??�@A



� ����� �5��� ³����
	��������� � ��³ 
 ��� ³

��������� ���
	��� #�� � »�� �%� �
� ��{ �XY D � � �Mb)E l<n/^�|�h/¢ jxzdj
� ��Y�{ �XY D � � �Mb)E stZ
hupE^�� 4C�u�/¢ v huj

Y[Z
ces!p/|klq�<|khq] ces!f
st^ v jtlo|k^�p/|kl v f
y�^�jkZ/^�lq|kcm�<cmn�hug��q^�l<]_^�jt|kw�lu�:jtZ/^)�¤£o��n/^�|kh���cen/�
¢ � j�|t^?h v s
�¡|klq] jkZ/^ ��� �7� � � ��� � ©�gm^4jtZ/^4z¤hun v w v cm]_^�n
sxcelqn
gm^?sts y�lq¯Îl<| v cen
hujt^�sXlu�}jkZ/^4p
|tlq©
gm^?sXl<|xjkZ/lq�<lqn
hqgQjtl
jkZ/^�]�hucen�h%zrces[lq� jkZ/^���cmn
�
�/p/gihqy�^ v h%j�`N�/¢84L@CM lq�'jkZ/^�|klNlqj�y�Z/lq| v h<s v ^�sky�|kcm¥E^ v cen�sx^?y�jtcelqn �D�/¢54���¢
Y[Z
^�n§�N�¡lq|�jkZ/^�|kldluj[hun v jtcep�y�|kl<sks�sx^?y�jtcelqn�s��Ncµj�y�hugiy�f/gih%jk^�sMjtZ/^!y�l<|t|k^�stp�l<n v cen/��y�lu¯°lq| v cmn�h%jt^?s�lq�§jtZ/^
pElqcenNjks��Nhqn v ��|kcµjk^�s}jkZ/^�] cen�jtZ
^�j���l!©
gm^?s��#� � �� ����� � 
 ��� hun v � � ��������� � 
 ��� �
y�l<|t|k^�stpElqn v cen/� jtl�jtZ/^
j���l_sx^?y�jtcelqn�s�¢�Y[Z/^?sx^�y�lu¯°lq| v cehqnNjt^�s�hu|k^!s�jkcmgeg§^�zrp/|k^�skst^ v |k^�gih%jkcm¦<^�gew_jtlBjtZ
^�y�Z/lq| v ge^�n/�qjtZ§�/jtZdf
s��rjtZ/^
hq¥
sky�cistskhqs�¦%hu|kwo�¡|tl<] ��jkl 4��q�
�§hun v jtZ
^Bl<| v cmn
hujt^Bces!^�zrp/|t^?stst^ v hqs!h�p�^�|ky�^�nNjkhq�q^Blu�MjkZ/^�sx^?y�jkcml<n
y�Z
lq| v ge^�n/�qjtZ§¢
� n1jtZ/cis!�[hRwq�E�:^Bp/|kl v f
y�^4jtZ/^_st^�y�jkcml<n1pElqcenNjks n/^�y�^�sksthq|tw�jtl v ^�©
n/^�y�l<]Bp
gm^�jt^�gewojtZ
^4�<^�lq]_^�jt|kwlq�
jkZ/^�lq|kce�qcen
hug§��£���n/^�|kh4��cmn
�
�
h<sMjkZ/^�st^�y�jkcml<n
s��¡|klq] |kldluj[jtl_jkcmp�hu|k^ cmnNjt^�|tpElqgih%jk^ v gmcen/^?hu|kgmw<¢

���������  ��"!#�$� �%� � »�� �R� �
� ��{ �XY D � � �Mb)E z/y�f
|t¦<^q¢ v h%j?�<zr¥E^�¬<¢ v huj��/wd¥E^�¬<¢ v huj
� ��Y�{ �XY D � � �Mb)E wry�f
|t¦<^q¢ v h%j
Y[Z
ces!p/|klq�<|khq] ces!f
st^ v jkloy�hugiy�f/gih%jk^�jkZ/^�pElqcen<j�s!lq| v cen
h%jk^�s lu�[hundw1ª�«�¬�cm^�|!y�f/|k¦q^q� ��Z/l<st^By�lqnNjt|klqg
pElqcenNjks_hu|k^ v ^�©
n
^ v cmn jtZ/^©
ge^�s �'&��)( � 
 ��� hqn v+* &��)( � 
 ��� ¢ ��^�h v cmn
�1jkZ/^z

�
hqn v w

�
y�lq¯Îl<| v cmn
hujt^?s

lq��jtZ/^?sx^�p�l<cmnNj�s��Dsx^�^��¡lq|k]�f
geh<s Bohqn v � ���}cmj4cisBcmn �8h<y�jBp�lNststcm¥
gm^)jtl v ^�©
n/^�jtZ
^)w 
��� lq| v cen
h%jk^
y�lq|k|t^?sxpElqn v cmn
�_jtl�jtZ/^Bhu¥
sky�cistskh_z 
��� |k^�h v cmn � �$, � � � � 
 ��� �¡cen1p
hq|xjkcey�f/gihu|?�
�¡l<|X^�h<y�Z¤¦%hugef/^�lq��z��:^
©�n v jkZ/^�y�l<|t|k^�stp�l<n v cen/��j?�'hqn v jkZ/^�n��^Bl<¥rjkhqcmn1jtZ/^�y�lq|k|t^?sxpElqn v cmn
�)w ��� hqn v jtZ/^�n1jkl��|kcmjt^BjtZ/^
l<| v cmn
hujt^ cmnjkZ/^�lqfrjkp/frj�©
ge^q¢

�������-� . � � ��/ �".�0 �21 � � � »�� �R� �
� ��{ �XY D � � �Mb)E zr¥E^�¬�� 4C�u�/¢ v huj��d¦%hu|
� ��Y�{ �XY D � � �Mb)E st^�y�jtcelqn3��n/^���¢54C�u�/�<¥E^�¬�cm^�|tn/^���¢54C�u�
Y[Z
ces[cis�jtZ/^!]�hucenp/|tl<�q|�hu] f
st^ v �¡lq|[lqf
|�p�hu|�hu]_^�jk^�|kceskh%jkcml<n§¢���j[©
|�sxj��rcmj[|k^�h v s:�¡|tl<]²jtZ
^�©�gm^=� ��� �
p
|tl v f
y�^ v cmn�jtZ/^!l<prjtce]_ceskh%jkcml<n�y�wry�gm^��¡lq|[^�¦<^�|kw_n/^��Jy�lqn/©
�qf/|�h%jkcml<n§�<jtZ/^��%`B¦%hu|kcehq¥/ge^�sMjtZ
huj v ^�©
n/^
^?hqy�Zn/^�� ��cmn
�_y�lqnr©��qf/|�h%jkcml<n§¢
Y[Z
^�©�|ksxj 4?�4hu|k^ |k^�gih%jkcm¦<^XjklBjtZ/^!|klNlqj�sx^?y�jtcelqn �r��Z/cmge^ jtZ/^�|k^�]�hqcmn/cen/�4jtlBjtZ
^!jtcepost^�y�jtcelqn§¢ ��h<y�Z�lq�
jkZ/^Bj��:l�q|klqf
p
s ces jkZ/^�n hu�Nhucen v ce¦dc v ^ v cenNjtl�j��:l�stf/¥/�<|tl<f/p
s��Sstl�jtZ
huj��:^BZ
hR¦q^_stcµz1¦%hq|tcihu¥/ge^�sXjtl
v ^�©
n/^�^�h<y�Z�lu�/jkZ/^:j��:l�Z�hugm��¯°stc v ^�s'lu�/jkZ/^�st^�y�jtcelqn �8f/p/pE^�|}hun v gml%��^�|�sxf
|x�8h<y�^�s ��¢�Y[Z/^�st^:stcmz!¦%hq|tcihu¥/ge^�s
|k^�p
|t^?sx^�n<j�jtZ/^Blq| v cen
h%jk^�s�lu�:jtZ/^_sxcmz1y�l<nNjt|klqg�p�l<cmnNjks��¡|k^�^4jtl]_l%¦q^q�EjkZ/^�hu¥
sky�cistskh�¥E^�cen/��©/zr^ v ¢ � n
�8h<y�j?�djtl�|k^�p/|k^�st^�nNj[^�hqy�Zostc v ^!lq� jtZ
^�sx^?y�jtcelqn�s��r��^!Z
hR¦q^!y�Z/l<st^�nohuno�%¯Ìy�l<nNjt|klqgEp�l<cmnNjks�ª�«�¬�ce^�|�y�f
|t¦<^
�¡©
�
¢ � ���}¥/frj_hqs�jtZ/^)©
|ksxjBhqn v jkZ/^�gihqsxj�pElqcenNj_hq|t^�©
zd^ v lqn jtZ/^)zN¯Ìh%zrcis�����^�Z
hR¦<^�^�:S^�y�jtce¦q^�gew sxcmz
v ^�stcm�<n)�¡|k^�^!p
hq|khq]B^�jt^�|ks:�¡lq|�^?hqy�Zosxc v ^<¢
Y[Z
^�n jkZ/^�p
|tl<�q|�hu] |kf/n
sBh¤geldlqp j���l¤jkcm]_^�s��}lqn
^��¡lq|B^�h<y�Z sx^?y�jkcml<n§¢ � jBp/frj�s�jkZ/^�stcmz ¦%hq|tcihu¥/ge^�s
jkZ
h%j v ^�©�n/^�jkZ/^)f/p
p�^�|Bstc v ^)lu��jkZ/^osx^?y�jtcelqn jkl¤jkZ/^�©
ge^ * &��)( � 
���� ��cmj_y�lqp/ce^�s�jtZ/^)©
ge^ �'&���(���� � 
 ���
l<| �'&���(���� � 
 ��� jtl �'& �)( � 
���� � v ^�pE^�n v cmn
� l<n cµ���:^hu|k^�y�l<n
stc v ^�|tcen/��jkZ/^�y�lqnNjt|klqg:p�l<cmnNj�sBhq¥
sky�cistskh

×¡Û�Ü§×�Ý



����� ���	��
����� ³�� ������������������� ³�� ��� ³���� @

v cesxjt|kcm¥
frjtcelqnolu��jtZ
^�|tldluj�l<|[jtcep¤sx^?y�jtcelqn � v ^�©�n/^ v |k^�stp�^?y�jtce¦q^�gmw)cmnjtZ
l<st^�cmn/p
frj�©
ge^�s ���
hqn v jtZ/^�n�cµj
y�hugegesXjtZ
^����������
	�p
|tl<�q|�hu]o��cen1��Z
cey�Z |t^?sxf/gmjks!h)f/n/ci�<f
^ � �$, � � � � 
���� ©
gm^<¢B��n
y�^�jtZ
^ * �$, � � � � 
 ���
©�gm^!y�l<n<j�hucen/cen/��jkZ/^�ª:«�¬�ce^�|[y�f/|k¦q^ lq| v cen
h%jk^�s:ces�p/|kl v f
y�^ v �NjtZ
^ p
|tl<�q|�hu]�|t^?h v s:cµj�hqn v |k^�pE^�hujks:jtZ/^
skhu]_^BlqpE^�|�h%jkcml<n
s��¡l<| jtZ/^_gel%�:^�| stc v ^Blq��jtZ
^Bp
|tlq©
gm^<�§y�Z
hun
�qcen/�)jkZ/^_¦%hu|kcehq¥/gm^?sXcen * & �)( � 
���� ¢���n
y�^
hqgmgEjkZ/^!n/^�� p�l<cmnNjks[lq�§jtZ
^!st^�y�jtcelqnohu|k^�y�hugiy�f/gih%jk^ v hqn v |t^?h v �NjtZ
^�w)hq|t^���|tcmjxjk^�ncmnohunlqfrjkp/frj[©
ge^q�
&��)( ³ ��� � ��� � � lq| &���( ³ �7� � �� � � v ^�pE^�n v cen/�4lqn���Z/ciy�Z)st^�y�jtcelqn���^Xy�l<n
stc v ^�|��dhun v jtZ/^!skhu]_^�lqpE^�|�h%jkcml<n
cis[|k^�pE^�h%jk^ v �¡lq|[jkZ/^�lujkZ/^�|�st^�y�jtcelqn§¢
��j�jtZ/cis�p�l<cmnNj��S��^�y�hqgey�f/gih%jt^�jtZ/^4|t^?hug'�  y�lu¯°lq| v cen
h%jk^�s�lq�}jtZ/^Bsx^?y�jtcelqn�s��E]�f/gmjtcep/gewdcmn/�)jtZ/^Bª�«�¬�ce^�|
y�lu¯°lq| v cen
h%jk^�s}�¡l<|:^?hqy�Z)st^�y�jtcelqny�Z/lq| v gm^�n/�ujkZ§�/hun v y�l<n
sxc v ^�|tcen/��jkZ/^�jt|�hun
stgehujtcelqn v f/^Xjkl�jkZ/^!sx��^�prj
hqn/�qge^Blu�MjkZ/^���cen/��hun v jtZ/^_|kluj�h%jtcelqn v f/^_jkl�jkZ/^�hun/�<gm^_lq�:cen
y�c v ^�n�y�^_lu�:jtZ/^���cen/�o��cµjkZ |k^�stpE^�y�j
jkl jtZ/^o½�l%� v ce|t^?y�jkcml<n§¢ Y[Z/^ozd¯ÎwN¯°¬�y�lu¯°lq| v cen
h%jk^�s_hu|k^o��|tcmjxjk^�n cen jkZ/^oj���l ©�gm^?s � � � � ³���� � � ��� � �
hqn v � � � � ³���� � � �� � � �/jtZ
huj[¥E^�y�lq]_^ jtZ/^!cen/p/frj�©�gm^?s��¡lq|�jtZ/^�bdjkhu|�� v ]_^?sxZ��|tcmjt^�|��/h<s v ^�sky�|kcm¥E^ v cen
st^�y�jtcelqn �D�/¢ � ��¢

��� � �
* <�%': *+,7# �?(<�% < �C: (< #&8
� n ^�h<y�Z®p/|kcm]�hq|tw lqp/jtce]Bciskh%jtcelqnAs�jk^�p§�:�:^|k^�p/|k^�st^�nNj�jkZ/^��  ��cen/� sx^?y�jtcelqn�s4��cmjtZ �%` ¦%hu|kcehq¥/gm^?s��
h<s v ^�sky�|kce¥�^ v censt^�y�jtcelqn �/¢84q¢ �/� hqn v jtZ/^?sx^_¦%hu|kcehq¥/ge^�s |t^�p/|k^�st^�nNj�jkZ/^�lq| v cen
h%jk^�s lu��ª�«�¬�cm^�|!y�lqnNjt|klqg
pElqcenNjks��}jtZ
^hq¥
sty�ceskskh v cis�jk|tce¥/frjkcml<n®¥E^�cen/�1©
zd^ v �¡l<|B^?hqy�Z lq��jtZ
^)j���l st^�y�jtcelqn
s�¢ Y l sx^�jBf
p hun v
|kf/n)jtZ/^ lqprjkcm]_cisthujtcelqns�jk^�p)��^ Z
hR¦q^�cm]_p/ge^�]_^�nNjk^ v jkZ/^ D/|klqnNjtce^�|�^�nd¦dce|tl<n/]_^�nNj�284�46°¢ D/|klqnNjtce^�|�cis�h
p
gehujx�¡lq|k]B¯Îcen v ^�p�^�n v ^�n<j�l<prjtce]_ceskh%jkcml<njtldlqgÎ�/��Z/ciy�Z¤hugegml%��s�jkl v ^�©�n/^�hundw�p�hu|tjtciy�f/gihu|�l<prjtce]_ceskh%jkcml<n
y�hqst^�hun v jkl�|tf
n4jkZ/^�l<prjtce]_ceskh%jkcml<nBcen�¥
hujky�Z�]_l v ^q�<f
sxcen/� v c :S^�|k^�nNj}j�wdp�^Xlu�§huge�ql<|tcmjtZ/]�s�¢ � n_©
�<f/|k^
`_��^ v ^�p/ciy�j�jkZ/^�^�nd¦dce|tl<n/]_^�nNj�sx^�j[f
p��¡l<|�lqf/|�l<prjtce]_ceskh%jkcml<n§¢

D�cm�<f/|k^ ` E D/|klqnNjtce^�|�l<prjtce]_ceskh%jkcml<n�^�nN¦dce|tl<n/]_^�nNj

Ü'Ü Ç�>�??�@A



4?� ����� �5��� ³����
	��������� � ��³ 
 ��� ³

Y[Z/^��%`)¦Rhq|tcihu¥
gm^?sXhu|k^�|k^�p
|t^?sx^�n<jk^ v hujXjtZ
^�jklqp¤lq��jtZ/^4©
�<f/|t^<��^?hqy�Z¤lq�}jtZ/^�]2|t^?�Nf/cm|k^�s�sx^�jxjkcmn/�
hB|�hun/�<^!lu�'¦%hq|tcih%jkcml<n§¢/D/l<|�^�hqy�Zoy�l<nr©
�<f/|khujtcelqn�p/|tl<p�lNsx^ v�v f/|tcen/�BjtZ
^�lqprjkcm]_cisthujtcelqn§�rcmjks�¦%hq|tcihu¥/ge^�s
hq|t^[��|kcµjtjt^�n�cmnBjtZ
^�©
ge^ � ��� �<|k^�p
|t^?sx^�n<jk^ v ¥dw�jtZ
^�©
|�s�j�ciy�l<n/^���cµjkZ�h v cisx¨S¢�Y[Z/^�n�h ©
|�sxjMhup/p/geciy�h%jkcml<n
cis |tf
n§� � � ��� � ��� � ��� �A� � ���7� � � ��Z/cey�Z|k^�h v s�jkZ/^_cmn/p
frj!©
gm^?s�� |tf/n�sXjkZ/^ � 	 �/��� � ��� 	�� � p/|klq�q|�hu]
�Dsx^?y�jkcml<n�
¢54<¢ � ���§hun v jkZ/^�n |kf/n
s jtZ
^�bdjkhu|��  p/|k^�¯°p/|klry�^�skstlq|Xp
|tl<�q|�hu] cmn¥
hujky�Z]Bl v ^<¢�bNjkhq| � 
|k^�h v sMh�]�hqy�|kl�cen)��Z/ciy�Z)hugeg�jtZ/^ y�lq]_]�hun v sMn
^�^ v ^ v jkl v ^�©
n/^�jtZ/^���cmn/�4�q^�lq]_^�jk|tw_hun v ]B^?sxZ�hu|k^
v ^�©
n/^ v �'hqn v ~�f
sxj�jtZ/^�st^�y�jtcelqnp�l<cmnNjks�y�lu¯°lq| v cen
h%jk^�s y�Z
hun
�q^�hqy�y�lq| v cen/�qgewojtljkZ/^ � � � � ³���� � � ��� � �
hqn v � � � � ³���� � � �� � � ©
ge^�s[p
|tl v f
y�^ v ¥dw�jtZ/^ � 	 �&��� � ��� 	�� �®p/|klq�q|�hu]o¢
��j!jkZ/ces!pElqcenNj�hst^�y�lqn v hup/p
gmciy�hujtcelqn§� � ����� �=� � ��� * ��³���� cis!|tf
n§�§hun v cmjks �¡f/n
y�jtcelqn cisXjklo^�zr^�y�frjt^_cen
¥�h%jky�Z�]_l v ^�jtZ/^4bdjkhu|��  nNf
]B^�|tciy�hqg hun�hugewdstcis�¢ � �}jkZ/^�y�hqgey�f/gih%jtcelqn�sXhu|k^�y�l<nd¦q^�|k�q^ v hqn v n/l)^�|k|tl<|
©�gm^�cis�p/|kl v f
y�^ v �8h<s���lqf/g v ldy�y�f/|?�r�¡l<|�^�z/hu]_p/ge^q����Z/^�njkZ/^���cen/���q^�lq]_^�jk|tw)ces�sxl_f/n
skh%jkcesx�8hqy�jtl<|tw
jkZ
h%j!jkZ/^�]_^�stZ cis v cis�jklq|tjt^ v ��� h�geh<s�j�hqp/p/gecey�h%jtcelqn � � � ��� � � �9� �5��� �A� � ���7� � � ces!|kf/n§¢�Y[Z/^_gihqsxj l<n/^_ces
f�sx^ v jtl_y�hqgey�f/gih%jt^XjtZ/^ v |�hu�4hun v gmcm��j�y�ld^�!�y�ce^�nNj[lqn)jtZ/^ ��cmn
�Bstf/|t�8hqy�^<�rhun v jklBy�hugiy�f/gih%jk^XjkZ/^�jtluj�hug
¦<lqgef/]_^�lu�}jkZ/^���cen/��¢���geg jkZ/^�st^ v h%jkh)hu|k^���|tcmjxjk^�n¤cen�jkZ/^�jk^�zdjX©
ge^�� � ��� , � �E��Z/ciy�Z¤cis�|k^�p/|k^�st^�nNjt^ v
cen©
�
¢ `B¥Nw)jtZ/^�gihqsxj�cey�lqn/^!��cmjtZ�h v cisx¨S¢
;^�y�hun�st^�^XjtZ
hujM�¡|klq]�jtZ/cis:cey�lqn/^�jkZ/^�|k^�hq|t^�jtZ/|k^�^Xhq|t|kl%��s v ce|k^�y�jk^ v jkl�jtZ
|t^�^XlujkZ/^�|�sxwd]4¥�l<ges��qjkZ
h%j
|k^�p
|t^?sx^�n<j[jkZ/^�lqf/jtp/frj�¦Rhq|tcihu¥
gm^?s�� � A � � : hqn v �9� � , � ^q¢ D/lq|X^�hqy�Zolq�'jkZ/^�] �:^ v ^�©
n/^4h�y�lqn�s�jk|khqcmnNj��
|k^�p
|t^?sx^�n<jk^ v ¥dw hAy�Z
hucen§��hqn v l<n/gew �¡lq| � A ��^ v ^�©
n/^ hqgestl hqn lq¥/~�^�y�jkcm¦<^q¢ � n jkhu¥
gm^ 41¥E^�gel%�
��^_sxf/]_]�hu|kce¬�^�jkZ/^_y�lqn�s�jk|khqcmnNjks hun v jtZ
^4l<¥r~�^�y�jtce¦q^Blu��jkZ/^4l<prjtce]_ceskh%jkcml<n§�SjtZ
^By�lqn
sxjt|�hucenNjks�¥�^�cmn/�
v ^�|kcm¦<^ v �¡|tl<]²jtZ/^�l<|tce�qcen
hqg§��n
^�|�h���cen/�_lqfrjkp/frj�¦%hu|kcihu¥/ge^�s�¢

Y'hq¥/ge^ 4FE:��¥r~�^�y�jtce¦q^?s�hqn v y�l<n
s�jk|khqcmnNj�s:lq� jkZ/^�lqprjkcm]_cisthujtcelqn
4
	��:y�l<n
sxjt|�hucen<j y A� � � �������
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��� A y�l<n
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lq¥/~�^�y�jkcm¦<^ ]_cen/cm]_cisx^�y A

�X�}y�l<f/|�sx^���^�cm]_pEl<st^�jtZ�h%j�jkZ/^ v |�hu��stZ/lqf/g v ¥E^�n/luj��<|t^?h%jk^�|[jtZ�hunojtZ
^�lq|kcm�<cmn�hugQlqn
^�hun v jkZ/^�gecµ��j
]4f
sxj�n/luj4¥�^�gm^?sts�jtZ
hqn jtZ/^�lq|kcm�<cmn
hqg�lqn
^q��¥/frj�jkZ/cis�cis�n/lqjBstf !�y�ce^�nNj�¢ � n �8h<y�j?��cmj4]�hRwZ
hup
p�^�n
jkZ
h%j�jkZ/^���cen/��sx^?y�jkcml<n
s�¥E^�y�l<]_^�¦q^�|kw1st]�hugeg v f/|kcmn/�ojkZ/^�lqp/jtce]Bciskh%jtcelqn hqn v hugmjtZ/l<f/�qZ jtZ/cis�]�hRw
|k^�stf/gmjBcen hqy�y�^�prj�hu¥/ge^�hu^�|tl v wdn
hq]Bciy)y�ld^�!�y�ce^�nNjks��M��^��hqn<jBjtl hR¦<lqc v jtZ/cis�stcµjkf
h%jkcml<n®jkZ
h%j�y�l<f/g v
y�huf
st^Xsxjt|kf
y�jkf/|�hugEp/|tl<¥/ge^�]�s v f/^�jkl�jkZ/^Xp/|k^�skstf/|t^�s�jk|t^?stst^�sMlqn�jkZ/^X��cen/��¢ D
lq|:jtZ/cis�|t^?hqstlqn���^��¡l<|ky�^
jkZ/^�|k^�gih%jkcm¦<^ v c :S^�|k^�n�y�^�lq��jkZ/^�jklujkhqgM��cen/�¤¦<lqgef/]_^ � ��� � , ��� ����cµjkZ |k^�stp�^?y�j�jkl�jtZ/^)lq|kcm�<cmn
hqg}lqn/^
�0/ ��1 ��� ��� �
	.232 	 �:jkl�¥�^�ge^�sks�jtZ
hqn�h�©
zd^ v jklqge^�|�hun
y�^ + ¢
 f/|kcmn
��jtZ/^�lqprjkcm]_cisthujtcelqn§�Eh�y�gihqsksxciy!�q^�n/^�jkcey�hqgm�<lq|kcµjkZ/] cis�f
st^ v ¢[Y[Z
^�p/|klq¥
hq¥/cmgecmj�w)lu� v ce|k^�y�jkcml<n
hug
y�|tlNstsx¯°l%¦q^�|'ces:sx^�j}jtl��
¢ �CHr�u��Z/cege^�jtZ/^�sx^�gm^?y�jtcelqn�hqn v ]�frj�h%jtcelqn_l<n/^�ces:sx^�j}jtl��
¢ �CHr¢  f/^�jkl�jtZ
^�gehq|t�<^
ndf/]4¥�^�|�lu��¦Rhq|tcihu¥
gm^?s��d��^�Z
hR¦<^ st^�j[jkZ/^�ndf/]�¥E^�|�lq�'cen v ce¦Nc v f
hqges��¡l<|[^�hqy�Z�q^�n/^�|�h%jkcml<n�jtl_`N�/�r��Z/cegm^
jkZ/^�y�l<n
sxjt|�hucen<j�s�Z
hR¦q^ ¥�^�^�njt|k^�hujt^ v ��cmjtZ�stlq]_^!p�^�n
hugmj�w��¡f/n�y�jtcelqn�s�¢
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��s v cesky�f
skst^ v cen�jkZ/^�cmnNjt|kl v f
y�jtcelqn§�%h%j�jtZ
^:^�n v lq�
h�©
|�s�j}sxjt^�p4cmn���Z/cey�ZBhXy�geh<ststceyM�q^�n/^�jkcey:huge�qlq|kcmjtZ/]
cis[f
st^ v �/y�lqn
stc v ^�|kcmn
�Bh<s:¦%hq|tcihu¥/ge^�s�lq� jtZ
^�lqprjkcm]_cisthujtcelqn�jkZ/^�ª�«�¬�cm^�|[y�lqnNjt|klqgSpElqcenNjks[lq| v cen
h%jk^�s[hun v
jkZ/^4hq¥
sky�cistskhqs�¥E^�cen/�)©/zr^ v �E�:^4Z
hR¦q^�jtl�pE^�|t�¡lq|k]2h�sx^?y�l<n v hu|kw �Ds�j�h%jkcey
��lqp/jtce]Bciskh%jtcelqn ����Z/lNsx^4lq¥r¯
~�^?y�jkcm¦<^�ces�jkl�|t^��qf/gihu|kcisx^:jtZ/^�ª�«�¬�ce^�|�y�l<nNjt|klqgrpElqgewN�<lqn4jtZ
huj v ^�©
n/^[jtZ
^�¥�^?s�j:y�lqnr©��qf/|�h%jkcml<n�lq¥/jkhucen/^ v
cenjtZ/^!©�|ksxj�s�jk^�p§¢
��s�]_^�nNjtcelqn
^ v cmn�st^�y�jtcelqn��/¢84q�/h_�<cm¦<^�noª:«�¬�ce^�|�y�f/|t¦<^!]_hRw�¥�^�stlqf
�qZNj�hqs[jkZ/^�gmce]_cµj�lu�}h�sx^?�<f
^�n
y�^
lq��y�lqnNjt|klqgSpElqgewd�qlqn�s[lu��gehq|t�<^�|�hun v gihu|k�q^�|�ndf/]4¥�^�|�lu��^ v �q^�s � � v ^��q|k^�^�^�gm^�¦%h%jtcelqn � ��¢:bNjkhq|xjkcmn
�B��cmjtZ
h¦<^�|kw�cm|k|t^��qf/gihu|�p�l<gmwd�<lqn �¡]�h v ^_lq��hosx]�hqgmg}ndf/]4¥�^�| lq��^ v �q^?s����SjtZ/cis�y�lqnd¦q^�|t�<^�n
y�^�p/|klry�^�sks Z
hqs
jkZ/^�^�:S^�y�j�lu��h4|k^��<f/gihu|kceskh%jkcml<n§�Nstcen
y�^�cenjtZ/^�gecm]_cmj��rjkZ/^�y�f
|t¦<^�cmjkst^�gm�}ces�h<y�Z/cm^�¦q^ v ¢
��f
| cenNjtf/cmjtcelqn cis jtZ
huj�¦q^�|tw�ce|t|k^��<f/gihu| p�l<gmwd�ql<n
s!y�l<|t|k^�stp�l<n v jkl�jkZ/^�^�hq|tgew¤sxjkhu�<^4lq�:jkZ/cis�y�lqnd¦<^�|t¯
�<^�n
y�^q¢�Y[Zdf
s��Qcµ���:^By�hun |t^�p/gihqy�^Bh)pElqgewd�ql<n¤¥dw�lqn/^4lu�M^?�<f�hug�ndf/]�¥E^�|!lu�:^ v �<^�s �¡^��Nf
hqg v ^��<|t^�^
���
¥
frj � ]_l<|t^_|k^��qf
gehq| � �Q�:^�hqnNjtciy�cep
h%jk^_hoy�lqnd¦q^�|t�<^�n
y�^�|�h%jt^_ce]_p/|tl%¦<^�]_^�nNj?�§lq|�y�lqnd¦q^�|kst^�gewq�Qho¥E^�jxjk^�|
hqp/p/|klRzrcm]�h%jkcml<nolu�}jtZ
^Bst]_lNlqjtZ¤l<prjtce]�f
] stZ
hqp�^<���¡l<|�h)�qce¦q^�n v ^��q|k^�^<¢!��f/|�^�zrpE^�|kcm]_^�nNj!huce]_s h%j
y�lqnr©�|t]_cen/��jkZ/cis�cmnNjkf/cµjkcm¦<^�y�gihuce]o¢
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D'ce�qf
|t^�H+E ��z/hq]Bp
gm^�lq�'|k^��qf
gehq|tcisthujtcelqn�lq�'jkZ/^�y�l<nNjt|klqgSp�l<gmwd�<lqnlu��h_ª�«�¬�cm^�|�y�f/|k¦q^

� n©
�<f/|k^ HB��^�sx^�^!hqn�^�z/hu]_p/ge^ lq��h4j�hu|k�q^�j�ª�«�¬�cm^�|�y�f/|k¦q^ lq¥/jkhucen/^ v ¥dw�h4�¡l<|t]_^�|�hq¥
sty�ceskskh v cisxjt|kcµ¯
¥
frjtcelqn �¡f/n
cµ�¡l<|t] ��lu�:jtZ/^�y�l<nNjt|klqg�p�l<cmnNjks��§cen p�hu|tjtciy�f/gihu|!��^By�hun1n
lujtciy�^_Z/l%� jtZ/^�ª�«�¬�cm^�|!y�lqnNjt|klqg
pElqgewd�ql<n¤ces!¦<^�|kwocm|k|t^��qf/gihu|?¢�Y[Z/^_n/^�� y�f
|t¦<^�lq¥/jkhucen/^ v ¥dw¤h�n/^���hu¥
sky�cistskh v cesxjt|kcm¥
frjtcelqnces!y�Z
hq|x¯
h<y�jk^�|kcest^ v ¥dw�h�stgecm�<Z<j v c :S^�|k^�n
y�^�lu��cmjks�pElqcenNjksXlq| v cmn�h%jt^?s ��jkZ
h%j��:^�y�huno^�zrp/|k^�sks�¥dw�jkZ/^ � � n/l<|t]�8^��E¢84�� �§�¡lq|�y�^ v jkl!¥�^�ge^�sks�jtZ
hqnBh�©/zr^ v jklqge^�|�hun
y�^ + 284���6 ��hqn v ¥dw�h Z/ce�qZ
^�|�|t^��qf/gihu|kcmj�w�lu��cmjks}y�lqnNjt|klqg
pElqgewd�ql<n§�d]B^?hqstf/|k^ v ¥Nw�jtZ/^ ��� ����� � ��� ³ ��� ³�����YB� �¡^��E¢ @ ��¢
Y[Zdf
s�� cen jtZ
ces4sx^?y�lqn v hu|kw¤lqp/jtce]Bciskh%jtcelqn �§jtZ
^�¦%hu|kcehq¥/gm^?s�y�l<n
sxc v ^�|t^ v hq|t^�¥ElujkZ jtZ/^)hq¥
sky�cistskhqs!hun v
jkZ/^olq| v cen
h%jk^�sBlu��jtZ/^�ª�«�¬�cm^�|_y�lqnNjt|klqg[pElqcenNjks��M��Z/cegm^jkZ/^olq¥r~�^?y�jtce¦q^lu��jtZ/^ol<prjtce]_ceskh%jkcml<n cisBjtZ/^
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|tl v f
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� njkZ/^ �¡lqgegml%��cen/��sx^?y�jkcml<n���^ v ^�sky�|kcm¥E^ jtZ/^�p
|tl<�q|�hu]�s��:^!Z
hR¦<^�f
st^ v �¡l<|[jtZ/cis�lqp/jtce]Bciskh%jtcelqn ¢
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Y[Z
^�]_hqcmn�p
|tl<�q|�hu] ��^�f
st^[jtl�pE^�|t�¡lq|k] jkZ/cesMlqprjkcm]_cisthujtcelqn_cis�y�hqgmge^ v ��� ��� � �����
	 254?��6°¢���s�cen/p/frj
©�gm^?s�cmj4y�l<n
sxc v ^�|ks!jkZ/^ &��)( ³ ��� � ������� � 
 ��� hun v &��)( ³ ��� � ������� � 
 ��� ©
ge^�s�jtZ
huj v ^�sky�|kce¥�^�jkZ/^�st^�y�jtcelqn
s
�<^�l<]B^�jt|kw�lu��jkZ/^�¥E^�sxj�y�l<nr©
�<f/|khujtcelqnlq¥rj�hucen/^ v�v f/|tcen/�_jkZ/^�p/|kcm]�hq|tw�lqprjkcm]_cisthujtcelqnogeh<s�j s�jk^�p¤hun v
y�lqn
stc v ^�|k^ v hqs§jkhq|t�<^�j§lqn
^q�Rhun v jkZ/^�©
ge^ � � � � � 
 ��� jtZ
huj v ^�©
n/^�s jtZ
^Mhu¥
sky�cisksth v cisxjt|kcm¥/f/jtcelqn�y�l<n
stc v ^�|t^ v
cen�jkZ
h%j!s�jk^�p§�Qhun v f
st^ v Z/^�|t^4hqs�cmn/cmjtcihug�pElqcen<j��¡lq|XjtZ/^Blqprjkcm]_cisthujtcelqn§¢�� �<|kh v cm^�nNjx¯°¥
hqst^ v ]_^�jtZ
l v
284?�96Scis�f
st^ v jkl4l<¥rjkhqcmn�jtZ/^�y�l<nd¦q^�|k�q^�n
y�^�lq�§jtZ
^X©/jkn/^�sks:�¡f/n
y�jtcelqnoYB��¢rª�^�stc v ^�jtZ
^�n/l<nr¯°gmcen/^�hq|�y�lqnr¯
sxjt|�hucenNj4l<n jtZ
^�� � n
lq|k]��jtZ/^�|t^ohu|k^)lqjtZ/^�| � gmcen/^�hq|�y�lqn�s�jk|khqcmnNjks4lqn®jtZ/^ohu¥�sty�cesksth1¦%hu|kcehq¥/gm^?s�� �
¥E^�cen/��jtZ/^ v ^��q|k^�^4lu�:ª�«�¬�cm^�| y�f/|k¦q^q�§h<sX��^BZ
hR¦q^�jtl��¡lq|�y�^4jtZ/^_hu¥
sky�cisksth)lu�M^?hqy�Z y�lqnNjt|klqg�pElqcen<j jtl
¥E^ �q|k^�h%jk^�|:lq|M^?�Nf
hugEjtl�jtZ/^ p/|k^�¦dcelqf
s:lqn/^<¢��XgmgEjkZ/^!cmnr�¡l<|t]�hujtcelqn�hu¥Elqf/j:jkZ/^ y�lqn
sxjt|�hucenNjks:hu|k^X�qce¦q^�n
¥dw�jtZ/^ � � , � � 
���� ©�gm^<¢[Y[Z
^�lqprjkcm]_cisthujtcelqn�cis�|k^�pE^�hujt^ v cen v ^�p�^�n v ^�nNjkgmw�¡lq|�¥�lqjtZojkZ/^�j���l)sx^?y�jkcml<n
s��
��Z
l<st^ n
^�� hq¥
sky�cistskh v cesxjt|kcm¥
frjtcelqno]�hRw�jtZ
^�no¥�^ v c :S^�|k^�nNj�¢
��n�y�^�jtZ/^!n/^�� hu¥�sty�cesksth v cis�jk|tce¥/frjkcml<n
s[hu|k^�l<¥rjkhqcmn
^ v �djkZ/^�w)hq|t^ ��|kcµjtjt^�n�jtl_p/|kce]_hq|tw�l<prjtce]_ceskh%jkcml<n
n
^���s�jk^�po©
ge^�s �'& �)(���� � 
���� hqn v �'&���(���� � 
 ��� hqn v jtZ
^�n�jkZ/^ ��	?��� �! ��� � p/|tl<�q|�hu] cis�|kf/n§¢�Y[Z/^
�¡f
n
y�jkcml<n�lu�SjtZ
cesMp/|tl<�q|�hu] ces�jtl v ^�©
n/^XjtZ/^�cen/cmjtcihugE�q^�n/^�|�h%jkcml<n��¡l<|�jtZ
^Xp/|kcm]�hq|tw4lqprjkcm]_cisthujtcelqn�n/^�zNj
sxjt^�p§¢ � n �8hqy�j��:^)n/^�^ v jtl1y�lqn
st^�|k¦q^BjtZ
^)cenr�¡lq|k]�h%jtcelqn l<¥rjkhqcmn/^ v cmn jkZ/^�gihqsxj�p/|kcm]�hq|tws�jk^�p§��¥/frj
jkZ/^�¦%hu|kcehq¥/ge^�s:jtZ
huj v ^�sky�|kce¥�^ jtZ
^�¥�^?s�j�cen v ce¦dc v f�hugis�lu�'jtZ
hujXs�jk^�pon/l%� hq|t^!y�Z
hqn/�q^ v �/hqs�jkZ/^�ª�«�¬�ce^�|
y�lqnNjt|klqgSpElqcenNjks�hu¥�sty�cesksthBhu|k^ v c5:E^�|t^�n<j?¢
Y[Z
ces:p/|klq�q|�hu] Z
hqs�jtZ/^�n�jtl4|t^?h v jkZ/^ v ^�stcm�<n�¦Rhq|tcihu¥
gm^?s�lu�QjkZ/^Xgihqsxj:p
|tce]�hu|kwBsxjt^�p�¥�^?s�j�cmn v cm¦dc v f
hqges
�¡�¡|tl<] jkZ/^�©
ge^ &�� � � � 
�� � ���}|k^�p/|kl v f
y�^_jtZ/^�cm|Bsx^?y�jtcelqn�s��q^�lq]_^�jk|twhqy�y�lq| v cen/�qgew�jtlojkZ/^)l<g v hq¥
sky�cistskh
v cesxjt|kcm¥
frjtcelqn
s���hqn v |kf/no�¡lq|�^�h<y�Z�cmn v cm¦dc v f
hug�hun/lqjtZ/^�|�p/|klq�<|khq]�"�$#���% ���&� 	!�E��Z/l<st^��¡f/n�y�jtcelqn1ces
jkl�p/|kl%¦Nc v ^�jtZ
^ v ^�stce�qn_¦%hu|kcehq¥/gm^?s��¡lq|}jkZ/^�n/^�� hq¥
sky�cistskh v cesxjt|kcm¥
frjtcelqn§¢ � n_lujkZ/^�|M�:l<| v s��ucmjMpE^�|t�¡lq|k]_s
h�jtZ/ce| v ¯Îge^�¦<^�g/l<prjtce]_ceskh%jkcml<n§�qcen���Z/ciy�Z_jtZ/^�¦%hu|kcehq¥/gm^?s}hu|k^}~�f
sxj�jtZ
^�ª�«�¬�cm^�|My�l<n<jk|tl<g/pElqcen<j�s�l<| v cen
hujt^�s
hqn v jtZ
^�lq¥r~�^?y�jkcm¦<^�ces�jtl�]_cen/cm]_cisx^XjtZ/^�� � n/l<|t] �¡f/n
y�jtcelqn§�N^�h<y�Z_geh<s�j:sxjt^�p�cmn v cm¦dc v f
hqg
¥E^�cen/��h�n/^��
j�hu|k�q^�j}y�f/|k¦q^q¢���gisxl �¡l<|�jtZ/cis�jtZ
cm| v ¯°gm^�¦q^�grl<prjtce]_ceskh%jkcml<n�h��<|kh v ce^�nNjx¯°¥
hqst^ v ]_^�jtZ
l v cis�f
st^ v �Nhun v_v f/^
jkl)jkZ/^B�¡^�� ndf/]4¥�^�|!lu�M¦%hu|kcihu¥/ge^�s hun v jtl�jtZ
^4gel%� y�p
fr¯ v ^�]�hun v cmn/��©/jkn/^�sks��¡f/n
y�jkcml<n§�QjkZ/^_|t^?sxf/gmjks
hq|t^ lq¥/jkhucen/^ v ce]_]_^ v cih%jk^�gew��¡lq|�^?hqy�Zcmn v cm¦dc v f
hugÎ¢
' ×�Ç�Æ)( 9 *?È !_ÍÐÂ�ÃDÀRÆ:ÏxÄ?Ê8Ò�Æ[Å?ÆxË�Ê8Æ�Æ�Ø�ÇRÅ!Ó65'ÍÐÂ�ÃDÀRÆ:ÏxÔ�Ç�ÃDÊDÔ�Ù
ßuÔ�ÍÐÇ�Ã}Ô�Ê8ÅRÍÐÇ%ØkÃDÆ�È 2 ÀRÍÐÙÐÆMÍÐÇ�Æ)( 9,+.-�/ ÍÐÂ�ÃDÀRÆ�Ç�Ä-�/.qÆ�Ê'Ô�Õ

ßqÔ�ÍÐÇ�ÃDÂQÔ�ÕNÃDÀRÆ�ÅRÍÐÂDÏxÊ8ÆÌÃÎÍ &�Æ�Å(#�% &�ÍÐÆ�ÊSÏ�ÄRÊ¡Ò�Æ�Ø�ÇRÅ 2 Í ÃÎÀ�0 5 2 Æ�ÅRÆ�ÇRÔ�ÃDÆ�ÃDÀRÆ�Ø8.?ÂÎÏ�ÍÐÂÎÂÎØ�Â§Ø�ÇRÅ�Ô�ÊDÅRÍÐÇRØkÃÎÆ�Â§Ô�ÕNÃDÀRÆ�ÃÎØ�ÊDË�ÆÌÃ Ï�ÄRÊ¡Ò�Æ�ÈÃÎÀ%ØkÃ'ÍÐÂQÃÎÀ?Æ�.qÆ�Â8Ã'Ï�Ô�Ç21RË�ÄRÊÎØkÃDÍÐÔ�Ç�Ô�ÕrÃÎÀ?ÆMß?ÊDÆÌÒ�ÍÐÔ�ÄRÂ'ß?ÊDÍ ��Ø�Ê¡ÓXÔ�ß?ÃÎÍ ��ÍÐÂÎØkÃÎÍÐÔ�ÇXÂDÃDÆ�ß"9
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� n p
hu|tjtciy�f
gehq|��E�:^Bsx^�j�jkZ/^ � 	 ��� �  ��� �Ap
|tl<�q|�hu] cmn lq| v ^�|�jtl�|t^�p/|tl v f�y�^q�E�¡l<|XjkZ/^�Bu�%¯Ì�q� M lq�
jkZ/^!n/^�zdj�p/|kce]_hq|tw�sxjt^�p©
|ksxj��q^�n/^�|�h%jkcml<n§�NjtZ/^!¥E^�sxj�cmn v cm¦dc v f
hugis[lu��jtZ
^ gihqsxj�p/|kcm]�hu|kw�sxjt^�p �
hun v jtl
�<^�n/^�|khujt^!|�hun v l<]_gmw)jtZ/^�lqjtZ/^�|�cmn v c v f
hugis��
jtl)hR¦<lqc v h_p
|t^�]_hujtf/|k^�y�l<nd¦q^�|k�q^�n
y�^<¢�Y[Z/^�n/^�� v ^�stcm�<n
¦%hq|tcihu¥/ge^�s�hu|k^���|tcmjxjk^�n jkl�jtZ
^�©
ge^ � ����� � 
�� ���}jtZ�h%j4��cegeg:¥E^)|k^�h v ¥dw � 	 ��� ��� �
	 h<s�cen/cµjkcehqg:�<^�nr¯
^�|khujtcelqn��¡l<|!jtZ/^_p/|kce]_hq|twol<prjtce]_ceskh%jkcml<n1n/^�zNj�sxjt^�p§¢ 7 l%�:^�¦q^�|��Ecµj�cis cm]_pElq|tjkhqn<j jtlon/lqjt^BjtZ�h%j!jtZ/^
cen v ce¦dc v f
hugis�jkZ
h%j�hu|k^�|k^�p/|kl v f
y�^ v hu|k^�n
luj�^�z/hqy�jkgmwjkZ/^Bskhu]_^4lqn/^?s�lu�MjtZ/^4p/|t^�¦dcml<f
s�sxjt^�p§�QhqsXjtZ/^
� � n/l<|t] ces�n/luj�n
^�y�^?stskhu|kw¤^?�<f�hug�jkl�¬�^�|tl���stl�cµj4��cmgeg:n
luj�¥E^)stf/|tp
|tcisxcen/�ocm��jtZ/^�©
jtn/^?sts�lu�[jtZ/^?sx^
cen v ce¦dc v f
hugis�hq|t^4sxgecm�<ZNjtgew v c5:S^�|k^�nNj��SpE^�|kZ
hup
s y�l<|t|k^�stpElqn v cen/�_jkl)ge^�sksX^"!�y�cm^�nNj v ^?sxce�qn
s�¢�ª�frj ��Z
h%j
cis!|k^�hugegew¤cm]_pElq|tjkhqn<j!jkl�lq¥rj�hucen§�'hu��jt^�|�hqn l<g v p/|kce]_hq|tw¤sxjt^�p hun v ¥E^��¡lq|k^�hn/^���lqn/^<� cis�~�f
sxj�jtZ/^
]_l v cm©�y�hujtcelqnBcmn4jtZ
^�hu¥
sky�cistskh v cesxjt|kcm¥
frjtcelqn§�<¥�^?y�hqf
sx^�cm��jkZ/^�cmn v cm¦dc v f
hqges}hq|t^�¥�^�jxjk^�|}|k^�p/|k^�st^�nNjt^ v ¥dw
jkZ/^�ª�«�¬�cm^�|�y�f/|k¦q^<�rcD¢ ^q¢���cmjtZ�hB]_lq|k^!|t^��qf/gihu|[pElqgewN�<lqn§�djkZ/^�w���cmgeg§Z
hR¦<^!]Bl<|t^�y�Z
hqn
y�^?s�jtl_ce]Bp
|tl%¦<^
jkZ/^�ce|[©/jkn/^�sks[�¡f/n
y�jtcelqnocen�jkZ/^�y�l<f/|�sx^ lu��jtZ/^!n/^�zdjXs�jk^�pocmnjkZ/^�lqprjkcm]_cisthujtcelqn§¢
� njkZ/^�n/^�zNjXy�Z�huprjk^�|���^�sxZ/l%� Z/l%� jkZ/^�p/|kce]_hq|tw�hun v st^�y�l<n v hq|tw�l<prjtce]_ceskh%jkcml<nZ�hR¦q^ ¥�^�^�n¤hugmjt^�|x¯
n�h%jt^ v cen�sxf
¥
sx^?�Nf/^�nNj�s�jk^�p
s��
hqn v jkZ/^�|k^�stf/gµj�s[lq¥rj�hucen/^ v p/|kl%¦q^�jtZ/^�f�sx^��¡f/gmn
^�sks�lu�'jtZ/cis�hup
p/|tlNhqy�Z§¢

� &-� � ,��=$ � (�� $ � � ( � $0! � ! � �0$0!1(3"

�?��� � 01!3# �?(<�% < �C: (< #&8 � *# � !�� �
� n©
�<f/|k^!£B��^�sxZ/l%�JhBgml<�qciyX½�l%�[¯°y�Z
hq|xj�jtZ�h%jXstf/]_]_hq|tce¬�^?s[Z/l%� jkZ/^�p/|kcm]�hq|tw�hqn v jtZ/^�st^�y�lqn v hq|tw
l<prjtce]_ceskh%jkcml<n�p
|tlry�^ v f/|k^�s�Z
hR¦<^�cenNjt^�|�hqy�jt^ v cen�hugmjt^�|kn
hujtcen/��s�jk^�p
s�¢
�Xs[^�zrp/gihucen/^ v cen)jkZ/^!p/|t^�¦dcml<f
s:y�Z�huprjk^�|?�Ncen�jkZ/^!p/|kcm]�hu|kw�lqp/jtce]Bciskh%jtcelqn�s�jk^�p§� � 	 �$�3��� �
	 |t^?h v s

xbez_1/2.dat 

GA ( FRONTIER ) 

   star.des 

CREATECURVE 

 var

section_new.1/2 

     STAR 

fit.out 

PRIMARY     
OPTIMISATION
STEP        

repeat for 10−15
generations of  
40 individuals  

         section_new.1/2 of the best individual 

EXAM1.FOR 

new xbez_1/2.dat 

TRANSLATE 

new star.des 
repeat the 2−level
optimisation for  
more steps        

SECONDARY   
OPTIMISATION
STEP        

 final best solution 

D�ce�qf/|k^�£E D�gml%�[¯Ìy�Z
hq|xj[lu�'jtZ/^�l<prjtce]_ceskh%jkcml<n�p/|klry�^ v f/|k^
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cen � ����� � 
�� ��jkZ/^�©
|�sxj:�q^�n/^�|�h%jkcml<n v ^�stce�qn
s:hun v cen �'&��)(�������� � 
 ��� jtZ
^�cen/cmjtcihugSª:«�¬�ce^�|[hu¥
sky�cisksth v cisxjt|kcµ¯
¥
frjtcelqn§�
cµj�p/|kl v f
y�^�s��¡lq|�^�¦q^�|tw�cen v ce¦dc v f
hugSjkZ/^!©
ge^�� ��� y�lqnNjkhqcmn
cmn/�4jtZ
^�ª:«�¬�ce^�|�l<| v cen
hujt^�s��/hun v ¥dw
jkZ/^ � 	 �/��� � ��� 	�� � p/|klq�q|�hu]�cmj[��|kcmjt^�s:jkZ/^�sx^?y�jtcelqn�s:�<^�l<]B^�jt|kw_cmn�jtZ/^ ©
ge^�s�� � � � ³���� � � �� � ����� ¢
bdjkhu|��  |k^�h v s�jkZ/^�st^©
ge^�s��:y�|k^�hujt^?s�jkZ/^o]_^�stZ§�:|kf/n
s4jkZ/^¤sxce]�f
gehujtcelqn
s_hun v p/|kl v f
y�^�s4jtZ/^opEl<sxjx¯
p
|tlry�^?ststcen/��©�gm^ � � ��� , � jkZ
h%j v ^�©
n/^?s[jtZ
^!©/jtn/^?sts[lq�'jkZ/^�cen v ce¦Nc v f
hqgD¢
� n1jtZ/^B©
|�sxj l<prjtce]_ceskh%jkcml<n sxjt^�p �Q�:^BZ
hR¦q^By�l<n
sxc v ^�|t^ v h)ndf/]4¥�^�|!lu�M�<^�n/^�|khujtcelqn
sX^��Nf
hug�jkl 4KHr�§hqs
��^X�[hunNjk^ v jkl4¥E^ stf/|k^XjkZ
h%j[¥dwBjtZ/cis[y�gihqsksxciyXhqp/p/|kl<hqy�Z_jkZ/^�|k^ �:l<f/g v n/luj[¥�^!hundwB�¡f/|tjtZ/^�|[cm]_p/|kl%¦q^�¯
]_^�n<j?����Z/cmge^)cen jkZ/^��¡lqgegel%��cmn/� s�jk^�p
s�jtZ/^�nNf
]�¥E^�|�lq���q^�n
^�|�h%jtcelqn�s���h<s!©/zr^ v jtl 4?�/¢ ; Z/^�n jtZ/^
p
|tce]�hu|kw¤lqprjkcm]_cisthujtcelqn sxjt^�p cis�y�lq]_p/ge^�jk^ v �'jtZ/^)¥�^?s�j�cen v ce¦dc v f
hug�sx^?y�jtcelqn�s��q^�lq]_^�jk|tw ces��<cm¦<^�njtl
�$� ��� � ���&� 	 p/|klq�<|khq]o�ujtZ�h%j[p�^�|x�¡l<|t]�s}jkZ/^!sx^?y�lqn v hu|kw4l<prjtce]_ceskh%jkcml<n)sxjt^�p��qce¦dcmn/�BhqsMlqfrjkp/frj[jtZ/^
n
^�� hq¥
sky�cistskh v cesxjt|kcm¥
frjtcelqn
s jkZ
h%j�]_cen/cm]_ce¬�^_jkZ/^_jtlqjkhug}¦%hq|tcih%jkcml<n1lu�:jtZ/^�ª�«�¬�ce^�|�y�l<n<jk|tl<g�p�l<gmwd�ql<n
|k^�stpE^�y�jkcmn
��jtZ
^�j�hu|k�q^�j y�f/|k¦q^4f/n v ^�| hy�^�|xj�hucen�jtl<gm^�|khqn
y�^<¢�� n/^�� p
|tce]�hu|kw�l<prjtce]_ceskh%jkcml<n1s�jk^�p ces
jkZ/^�n�pE^�|t�¡lq|k]_^ v �dh%��jk^�|�l<¥rjkhqcmn
cmn/�4h�n/^�� cen/cmjtcihug
�<^�n/^�|khujtcelqnBlu� v ^?sxce�qn�s}¥dw�jkZ/^�p/|klq�<|khq] ��	?��� ��� ��� ���ujkZ
h%j:|t^�p/|tl v f�y�^�s}�¡lq| Bu�%¯Ì�q�JM jtZ/^Xgeh<s�j:sxjt^�p�¥�^?s�j�y�lqn/©
�qf/|�h%jkcml<n
s}f
stcen/�!jtZ/^�n/^�� hq¥
sty�ceskskhqs�¢
� jtlqjkhqg'lq���¡lqf/|!p/|kce]_hq|twlqp/jtce]Bciskh%jtcelqn s�jk^�p
s ��^�|k^�pE^�|t�¡lq|k]B^ v �Qhun v cmn1©
�qf
|t^�B_��^By�hun1st^�^4jtZ/^
v |khq��^�¦qlqgefrjkcml<n Z/cisxjtlq|kwq¢ � njtZ
^4©�|ksxj�cm]�hq�q^_�:^�y�lqn
stc v ^�|?�Q�¡lq|�^?hqy�Z1lq�:jkZ/^�`CH��<^�n/^�|khujtcelqn
s��SjtZ/^

0 5 10 15 20 25 30 35 40 45
0.035
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0.045
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0.065
Drag history

generations

cd

Step 1 Step 2 Step 3 Step 4

0 1 2 3 4
0.038

0.04

0.042

0.044

0.046

0.048

0.05

0.052

step

cd
Cd reduction step by step

−6.45% 

−11.14% 

−18.66% 

−18.51% 

D�cm�<f/|k^ B+E  |�hu�B^�¦<lqgefrjtcelqnZ/cis�jklq|kw

©
jtn/^?sts�¦%hugef/^�lq�:hugeg jkZ/^_y�lqn/©
�qf/|�h%jkcml<n
s�stcm]4f/gih%jt^ v ¢ � n¤p
hu|tjtciy�f
gehq|���jtZ/^Bf/nr�¡^?hqstcm¥
gm^ v ^�stcm�<n
s���jkZ
h%j
cis[jkZ/l<st^���Z/ciy�Z¦dcelqgih%jk^�lqn/^�l<|�]Bl<|t^�y�lqn
sxjt|�hucenNjks��/hu|k^!|t^�p/|t^?sx^�nNjt^ v ¥dw)pElqcenNjks�¢ ; Z/^�njtZ/^��<^�l<]4¯
^�jt|kw�y�l<|t|k^�stp�l<n v cen/��jkl_h4�qce¦q^�n v ^?sxce�qn�ces�stl v cisxjtlq|tjt^ v jkZ
h%j�n/l4©/jtn
^�sks[¦Rhqgmf
^�cis�p/|tl v f�y�^ v ¥dw�jtZ/^
hqn
hugewrsxcisXy�l v ^q�Sh)y�hqst^4y�l<n
stc v ^�|t^ v hqs � ^�|t|klq| v ^�stcm�<n � ��n/lsxwd]4¥�l<g�hqp/p�^?hu|�s�l<n�jtZ/^4p/geluj�¢ � n
sxjt^?h v �
jkZ/^�y�ce|�y�ge^�s v ^�n/lujk^_�¡^�hqstce¥/gm^�¦%hqgmf/^?s�¢�Y[Z
^�sx^�j�lu�[¥�^?s�j �8|t^?sxp§¢)�:l<|ksxj �X�¡^�h<sxce¥/ge^ v ^�stcm�<n y�ce|ky�gm^?s�hu|k^
y�lqn/n
^�y�j v ¥dwhBstlqgec v �8|t^?sxp§¢ v h<sxZ
^ v ��gecmn
^q¢
;^4y�hun�ce]_]B^ v cih%jt^�gmwon/lqjt^�j��:l�ce]_p�l<|xj�hunNj��8h<y�jks�¢!��n
^�cesXjtZ�h%j��Qsxjt^�p¤¥dwsxjt^�p§�EjtZ/^4¥�^?s�j��¡^�hqstce¥/gm^
¦%hqgmf/^?s!lu�:jtZ/^B©/jkn/^�sks�hu|k^_cm]_p/|kl%¦dcmn/���§hun v cmj!cis!]_lq|k^�y�ge^�hu|!cen1jkZ/^�st^�y�l<n v ce]�hu�<^q�§cen ��Z
cey�Z�:^
|k^�pElq|tj��¡lq|X^�hqy�Zosxjt^�pojkZ/^�pE^�|�y�^�n<j�hu�<^ lq��©/jtn/^?sts�cm]_p/|kl%¦q^�]B^�nNj�¢ ����jt^�|�jtZ
^�©
|�s�jXy�geh<ststcey�hugQl<prjtce]_cµ¯
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skh%jkcml<n)sxjt^�plu� 4AH��q^�n
^�|�h%jtcelqn�s��qjtZ/^!|k^ v f
y�jtcelqn�lu�§jkZ/^�y A v |�hu�By�ld^�!�y�ce^�nNj[��h<sMgece]Bcmjt^ v jkl�£/¢ `CH M)�
��Z
cmge^�h%��jt^�|�jtZ
^!jtZ/ce| v lq|[�¡l<f/|tjtZ�s�jk^�p�jtZ/^�|k^ v f
y�jkcml<n�cis�lu��]_lq|k^�jkZ
hun 4?� M)¢
Y[Z
^�lujkZ/^�|��8hqy�j cisXjtZ
huj��Q��Z/cegm^4cmn1jtZ/^4©
|�s�j!s�jk^�p�jkZ/^�|k^Bces h�gihu|k�q^�ndf/]4¥�^�|�lq�Mf/nr�¡^?hqstcm¥
gm^4lq|X^�¦q^�n
^�|t|klq| v ^?sxce�qn
s��rcen�jkZ/^!�¡lqgegel%��cmn/�_sxjt^�p�s[jtZ/^�ndf/]4¥�^�|�lu���¡^�h<sxce¥/ge^ v ^�stcm�<n
s[ces[gihu|k�q^�gmw��<|tl%��cen/��¢

Y[Z/cis)y�lqnr©�|t]�s�l<f/|�Zdwdp�lqjtZ/^?sxcis E ¥dwAh p
hq|khq]_^�jt^�|tciskh%jtcelqn |t^?hugecestcen/� h ¥�^�jxjk^�|�©/jxjkcmn/�®lu�!jtZ/^
st^�y�jtcelqn
sB�<^�lq]_^�jt|kwq�McÎ¢ ^q¢ p/|kl v f
y�cen/�]_lq|k^|k^��<f/gihu|�ª�«�¬�ce^�|�y�lqnNjt|klqg[pElqgewN�<lqn
s��Mcmj�cis_p�lNststcm¥
gm^jtl
^�zrp/gml<|t^�jkZ/^Xst^�hu|�y�Z_sxp
h<y�^�]_lq|k^�^�:S^�y�jtce¦q^�gmw<�<hun v jkZ/cis�Z
h<s�jtZ/^X^�:S^�y�j:lu�Scmn
y�|t^?hqstcmn
��jkZ/^�pE^�|�y�^�n<j�hu�<^
lq�§�¡^�h<sxce¥/ge^!cmn v cm¦dc v f
hugis�cmn^�h<y�Z)�<^�n/^�|khujtcelqn§�<jtZ
huj�ces[h��¡f/n v hq]B^�nNjkhug§y�lqn v cµjkcml<n��¡lq|�jkZ/^�huge�qlq|kcmjtZ/]
^"!�y�ce^�n
y�wq¢

� n �8h<y�j?��cm����^�Z
h v y�lqnNjtcendf/^ v jkZ/^�©
|�sxj�lqprjkcm]_cisthujtcelqn sxjt^�p ��cµjkZ/lqfrj_y�Z
hun
�qcen/�ojtZ/^�p
hu|�hu]_^�¯
jk^�|kceskh%jkcml<n§�Scµj�cis!y�ge^�hu|�jtZ�h%j�p/|klq¥
hq¥/gmwo��^4��lqf
g v n � j!Z
hR¦q^4¥�^�^�n hu¥/ge^4jtlcm]_p/|kl%¦q^�¦<^�|kw�]�f
y�Z1jtZ/^
©
jtn/^?sts��r¥�^?y�hqf
sx^!lq�'jkZ/^�¦q^�|tw�Z/ce�qZondf/]4¥�^�|�lu��f/nr�¡^�h<sxce¥/ge^�hun v ^�|k|tl<| v ^�stcm�<n
s�¢
� ny�l<n
y�gef
stcml<n§�NjtZ/cis�^�zrp�^�|tce]_^�nNj�y�lqn/©
|t]�sMjtZ
huj�h4st^�gm��¯°h v hup/jtce¦q^�p
hq|khq]_^�jt^�|tciskh%jtcelqn�^7:E^?y�jkcm¦<^�gew�^�nr¯
gihu|k�q^?s:jtZ/^�st^�hq|ky�Zsxp
h<y�^<�dhqn v jtZ/cis�pE^�|k]_cµj�s[cm]_p/|kl%¦q^ v l<prjtce]_ceskh%jkcml<n
s�¢

�?� � � #&%�?: * < �C#&8 #/. (+0?!�� !��F( �C# � �1(+<�#&8 ;=< (0 (+0?!3#/* < > <�81:���#&81!
� n©
�<f/|k^!�B¥E^�gel%���r�:^�y�lq]_p
hq|t^�jtZ/^�l<|tce�qcen
hqg ��£���n/^�|�h�|kldluj�hun v jkcmp�st^�y�jtcelqn
s[�<^�lq]_^�jt|kcm^?s:��cmjtZ
jkZ/^X¥E^�sxj�y�lqn/©
�qf/|�h%jkcml<n_lq¥rj�hucen/^ v cen�jkZ/^Xl<prjtce]_ceskh%jkcml<n§�N��Z/cmge^ cmn�j�hu¥/ge^ ���:^ y�l<]Bp�hu|k^[jtZ/^ p�^�|x�¡l<|x¯
]�hqn
y�^?sMlq�§jtZ/^ j���l4y�lqnr©
�<f/|�h%jtcelqn�s��N|t^�gehujtce¦q^�gmw4jtl4jtZ/^ v |�hu�4hun v gmcm��j�y�ld^�!�y�ce^�nNj�s�hqn v jkl�jkZ/^�jtluj�hug
��cen/�_¦ql<gmf
]B^<¢
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D�ce�qf/|k^��E �:lq]_p
hq|tcistlqn)lq� jkZ/^�|tldlqj�hqn v jtcepost^�y�jtcelqn
s[cenjtZ/^�l<|tce�qcen
hqgShqn v ¥�^?s�jXy�lqnr©
�<f/|�h%jtcelqn�s

��s!�:^�y�hqn st^�^<�QjtZ/^_ce]_p/|tl%¦<^�]_^�nNj lqn jtZ/^ v |�hu�|t^ v f
y�jtcelqn1cis�hu¥Elqf/j 4A@ M)�§��Z/cege^4jkZ/^�lujkZ/^�|
y�lqn
sxjt|�hucenNjks:Z
hR¦q^�|t^?sxpE^�y�jt^ v jtZ
^X©/zr^ v jklqge^�|�hun
y�^�s�¢ � n)©
�qf/|k^!��jkZ/^ ª�«�¬�ce^�|�y�l<n<jk|tl<g�pElqgewd�ql<n
s�jkZ
h%j
v ^�©
n/^_jkZ/^�¥E^�sxj�|tldlqj�hqn v jtcep sx^?y�jkcml<n
s�hu|k^�hugisxlocen v ciy�h%jk^ v ¢ ; ^�y�hun st^�^_Z/l%� jtZ/^�|kldluj�sx^?y�jkcml<n
cis�y�Z
hq|kh<y�jk^�|kcest^ v ¥Nw�huno^ v �<^�p
hu|tj���Z/ciy�Zoces�¥E^�n v ^ vov l%��nd�[hu| v hqn v ¥dwhBjt|�hucegmcen/�_p
hu|tj���Z/ciy�Zoces
stgecm�<Z<jkgmw�jtZ/ciy�¨q^�|��d��Z/cegm^!jkZ/^!jtcep�sx^?y�jkcml<n�cis�ce]BpElq|tjkhqnNjtgew�jtZ/ciy�¨q^�|�cmnjkZ/^!jt|�hucegmcen/�Bp
hu|tj�hun v jkZ/cmn
n/^�|
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Y�hu¥/ge^��+E �:lq]_p
hq|tcistlqn)lq�'jkZ/^�pE^�|t�¡lq|k]_hqn
y�^?s�lu� jkZ/^�lq|kce�qcen
hugQhun v ¥E^�sxjXy�l<nr©
�<f/|khujtcelqn
lq|kce�qcen
hug§��£B��cen/� ¥E^�sxjXy�lqn/©
�qf/|�h%jkcml<n

y A `�¢ �q` ��� � #1� �
¢ @F@ ��� � #1�
y : �/¢ `<` ��� � #&% �/¢ `N£ ��� � #&%
¦<lqgef/]_^ / � 1 � ��� � 	'2 2 	 / � 1 � ��� � 	'232 	

cen jtZ/^�^ v �q^_hun v ]_c v
v gm^�p�hu|tj�¢ � n ©��qf/|k^ @¥E^�gel%� ��^_|t^�p/|tl v f�y�^4jtZ/^_p/|k^�sksxf
|t^ v cis�jk|tce¥/frjkcml<n l<n
jkZ/^ |tldluj[hun v jtcepst^�y�jtcelqn
s:lu� jtZ/^ j���l4y�l<nr©
�<f/|khujtcelqn
s�¢'Y[Z
^ Z
cm�<Z�p�^?hu¨�lq� p/|k^�sksxf/|k^�huj:jkZ/^�jkhucegecmn/�
pElqcenNj��N^�stp�^?y�cihugegmw4cmn_jkZ/^�jkcmp)st^�y�jtcelqn
s��q]�hRw4¥�^ v f/^�jkl!jtZ/^ sxf v
v ^�n�|k^ v f�y�jtcelqn_lq�Qst^�y�jtcelqn_jkZ/cey�¨dn/^?sts
cen jtZ/^_gihqsxj!p�hu|tj lq�MjtZ
^4j�hucegmcen/�^ v �<^q� h<s cmn jtZ/^�stf/¥
stlqn/ciy4|t^��qcelqn
sXjtZ/cis�cis!huge��hRwrsX�¡lqgegml%��^ v ¥Nw¤h
stpE^�^ v |t^ v f
y�jtcelqn�hqn v h4p/|k^�sksxf
|t^�cmn
y�|t^�]_^�nNj 2 £96°¢:��n�jkZ/^!lujtZ
^�|�Z
hun v �djtZ/^!|k^ v f
y�jtcelqn�lq� jkZ/^ v |khq�
�¡l<|ky�^[]_hRw�¥�^�~�f
sxjtcm©
^ v ¥Nw�jtZ/^��8h<y�j}jkZ
h%j?�qcen4jkZ/^�¥E^�sxjMy�lqn/©
�qf/|�h%jkcml<n§�RjtZ
^�]_^�hunB¦%hugef/^�s�lu��p
|t^?ststf/|k^
hq|t^�Z
cm�<Z/^�|�jkZ
hunocenojtZ/^�lq|kcm�<cmn
hqg§lqn
^q�
stl_jtZ/^B��hqy�Z�ndf/]4¥�^�|�cesX�q^�n/^�|�hugegmw)gml%��^�| �¡^?�E¢�� ����hqn v cen
�8h<y�j�jkZ/^�¦dcisty�lqf
s!|k^�stcesxjkhqn
y�^�cis�h v cm|k^�y�j��¡f/n
y�jkcml<n lu����h<y�Z nNf
]�¥E^�|?�'^�¦q^�njkZ/lqf/�<Z ]BlNs�j4lu�[jtZ/^
v |khq�4|k^�stcesxjkhqn
y�^ cis�Z/l%��^�¦q^�| v f/^!jtlBjtZ
^�p/|t^?ststf/|k^ �¡lq|�y�^q¢
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D�ce�qf/|k^ @ E �:lq]_p
hu|kcisxl<n lu��jtZ
^�|kldluj4hqn v jtcep®p
|t^?ststf/|k^ v cis�jk|tce¥/frjkcml<n
s�cen jkZ/^�l<|tce�qcen
hqgMhun v ¥�^?s�j
y�lqnr©��qf/|�h%jkcml<n
s

� n¤©
�qf/|k^ 4?���:^By�l<]Bp�hu|k^�jtZ/^4p/|k^�sksxf/|k^�©
^�g v sXlq�}jtZ/^�j��:l)y�lqnr©��qf/|�h%jkcml<n
s�|k^�gih%jtce¦q^�gmw�jtl v c5:E^�|t^�n<j
st^�y�jtcelqn
s�¢���nBjkZ/^�gm^���jMy�l<gmf/]_n_��^�Z�hR¦q^�jtZ/^�l<|tce�qcen
hqgN�<^�l<]B^�jt|kw�hun v lqnBjkZ/^�|tce�qZNj�y�l<gmf
]Bn4jtZ
^�¥�^?s�j
l<n/^q¢ � n�jkZ/^�©
|�sxj�|tl%� �:^!Z
hR¦<^!hqnocestlq]_^�jk|tciy!¦dcm^��Jhqn v hB|tldlujXst^�y�jtcelqnn/lq|k]�hugQjkl_jtZ/^�stp
hqnr¯Î��cist^
zd¯Ìh%zrcis��'��Z/cmge^�cen jtZ/^sx^?y�l<n v |tl%� jtZ/^�|t^�cis�hjkcmp sx^?y�jtcelqn ¢ � n jkZ/^�jkZ/cm| v |kl%� jtZ
^�|k^�ces4h�sx^?y�jkcml<n
n
lq|k]_hqgEjtlBjtZ/^!½�l%�[¯Î��cisx^�¬�¯Ìh%zrcis�hqn v cmnjtZ
^ gihqsxj�|tl%� hBst^�y�jtcelqnn/lq|k]�hugEjtlBjkZ/^!jt|�hqst¦q^�|kskhug�w<¯Ìh%zrcis�¢
D
|tl<] hqgmg jtZ/^By�l<]Bp�hu|kcestlqn
s��/��^4st^�^�y�gm^?hu|kgmw)jtZ
hujXjkZ/^�|k^��<cml<n
s�lu��gel%� p/|k^�sksxf/|k^q��^�stp�^?y�cihugegmwcen�jtZ/^
f
p/p�^�|�p
hq|xj4lu�[jtZ/^)p/|tlq©
ge^�s�¥/f/jBhugistl¤hugeg:hu|klqf
n v jtZ/^)jtcep§�}hu|k^�¦q^�|kw1]4f
y�Z |k^ v f
y�^ v cen jtZ/^�¥�^?s�j
y�lqnr©��qf/|�h%jkcml<n§¢
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D�ce�qf/|k^=4�� E�{�|t^?ststf/|k^X©
^�g v s�lqnlq|kcm�<cmn�hug �¡ge^���j ��hun v ¥E^�sxj��¡|kcm�<Z<j ����n/^�|�hB��cmn/��y�lqnr©
�<f/|�h%jtcelqn�s
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D�cm�<f/|k^ 4 4 E}ª�«�¬�cm^�|�y�lqnNjk|tl<gEpElqgewd�ql<n�¥E^��¡l<|t^�hun v hu��jt^�|�^�¦q^�|tw)st^�y�lqn v hu|kwBl<prjtce]_ceskh%jkcml<nsxjt^�p
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� n!©
�<f/|k^ 4�4}��^�sxZ/l%� jtZ
^�|t^?sxf
gµj�s§lu�NjtZ
^Msx^?y�l<n v hu|kw�l<prjtce]_ceskh%jkcml<n�p/|tlry�^ v f/|k^}h%j§jkZ/^�^�n v lu�r^�h<y�Z
p
|tce]�hu|kwsxjt^�p§¢ ; ^�y�lq]_p
hu|k^�jkZ/^By�lqnNjt|klqg�pElqgewN�<lqn¤��Z
cey�Z v ^�©
n/^?s ^�hqy�Z s�jk^�p1¥E^�sxj�y�l<nr©
�qf
|khujtcelqn
¥E^��¡l<|t^�hun v h%��jt^�|§jkZ/^:|k^��<f/gihu|kceskh%jkcml<n§¢§Y[Z/^M¥E^�jtjt^�|'|k^��<f/gehq|tcmj�wXlq�rjtZ/^�n/^�� p�l<gmwd�ql<n
s§cis'¦q^�|kw ^�¦dc v ^�nNj��
^?sxpE^�y�cehqgmgew�h%��jk^�| jtZ/^B©
|�sxj!sxjt^�p§�Q��Z/cegm^Bcmn jtZ
^4gihqsxj l<n/^Bcµj v ld^�s n/lqj!st^�^�] jtloy�Z
hun/�<^�¦<^�|kw]4f
y�Z§¢
D
lq|:jtZ/cis�|t^?hqstlqn§�dhun v hugistl�¥�^?y�hqf
sx^�jtZ
^X©/jkn/^�sks v c v n/lqj�ce]_p/|tl%¦<^X]4f
y�Z�cen�jtZ
^ gihqsxj�sxjt^�p§�r��^XZ
hR¦<^
n
luj�y�l<n<jkcmndf/^ v jkZ/^�lqp/jtce]Bciskh%jtcelqn��cmjtZ�¡f/|tjtZ/^�|Xs�jk^�p
s�¢

�?�� � �1*+(01! *=# �?(<�% < �C: (< #&8 #/. � #&8 (+*# ��� #&<�8 ( � : ��� �)< � �C:��
��j:jtZ/^ y�l<n
y�gef
stcml<n§�q��^XZ
hR¦<^[jtZ/l<f/�qZNj:jtl�pE^�|t�¡lq|k] h�geh<s�j v c5:E^�|t^�n<j:lqprjkcm]_cisthujtcelqn)sxjt^�p§¢}Y[Z/ces�jtce]_^q�
��^�|k^�¦q^�|kst^ v jtZ/^X|tl<gm^?s�p/gehRw<^ v ¥dw4hu¥�sty�cesksth hun v l<| v cmn
hujkh lu�Qy�l<nNjt|klqgrpElqcen<j�s E�Z/l<g v cen/�!jkZ/^�lq| v cen
h%j�h
©
zd^ v �r��^�lqprjkcm]_cisx^ �¡��cmjtZo|k^�stp�^?y�j�jkl v |khq�4|k^ v f�y�jtcelqn �:jtZ/^�hq¥
sty�ceskskhqs�¢
Y[Z
cesBhup/p
|tlNhqy�Z ces v l<n/^�~�f
sxj�hqs�h1gmlry�hug�|t^�©
n/^�]_^�n<jBlu��jkZ/^)¥E^�sxj_stlqgefrjkcml<n§��hqs�jtZ/^¦%hu|kcehujtcelqn cen
�<^�l<]B^�jt|kwAhqgmgel%��^ v ¥dwAjtZ/cis]B^�jtZ/l v ces�n/lujo¦q^�|twAgihu|k�q^q��hqn v lq�4y�l<f/|kst^¤��^1n/^�^ v n/luj^�zrp/gelq|k^
stlqgefrjkcml<n
s�jkZ
h%j�hu|k^4y�lq]_p/ge^�jt^�gmw v c5:S^�|k^�nNj�¢ 7 l%��^�¦<^�|?��hqgestl�jkZ/cesXjtce]_^4cmj!��h<sXpEl<sksxce¥/ge^�jkl)ce]Bp
|tl%¦<^
jkZ/^�©
jtn/^?stsLE�cmn¤©
�qf/|k^ 4R�_�:^4y�hun sx^�^�jtZ/^4©
n
hqg'�<^�l<]B^�jt|kw)l<¥rjkhqcmn/^ v y�l<nr�¡|klqnNjt^ v ��cµjkZ�jtZ/^Bs�jk^�p1�
¥E^�sxj�lqn/^<¢�Y'hq¥/ge^!�Bstf/]_]_hq|tce¬�^?s:jtZ/^�pE^�|t�¡lq|k]�hun
y�^�s�|t^�gehujtce¦q^�jtlBjtZ
^ v |khq�By�lN^"!�y�ce^�nNj�lu��jtZ/^?sx^ j���l
y�lqnr©��qf/|�h%jkcml<n
s'hqn v lu�EjtZ/^X��£���n/^�|kh�lq|kce�qcen
hugNlqn/^<¢ � nBjkZ/ces�gihqsxj�s�jk^�p_��^�Z�hR¦q^�p�^�|x�¡l<|t]_^ v � sx^�|tce^�s
lq� 4����<^�n/^�|khujtcelqn
sXlu�M�<��cmn v cm¦dc v f
hqges�^�h<y�Z�lqn/^<�E��^�Z�hR¦q^�~�f
sxj�]_l v cm©
^ v jtZ/^4|khqn/�q^�lu��¦%hu|kcehujtcelqn
s
�¡l<|�jkZ/^X¦%hu|kcihu¥/ge^�s�hu��jt^�|�jtZ
^�©
|�s�j�sx^�|tce^�s�h<y�y�lq| v cmn
�!jtl�jkZ/^ v ce|k^�y�jkcml<n�lu�QjkZ/^X¥E^�sxj v ^?sxce�qn�s}¦%hu|kcehq¥/gm^?s�¢
����jt^�|XjkZ/^�st^�y�l<n v st^�|kcm^?s[jtZ/^4¦%hu|kcehq¥/gm^?s�hun v jtZ/^�©/jtn/^?stsX�¡f/n
y�jtcelqn¤st^�^�] Z
l%�:^�¦q^�|[jkl)y�l<nd¦q^�|k�q^<�
stl
��^ v c v n � jXy�Z
hun/�<^�hundw�]_lq|k^XjkZ/^�p
hq|khq]B^�jt^�|tcisthujtcelqn§¢

0 20 40 60 80 100
−8

−6

−4

−2

0

2

4

6

8
ROOT SECTIONS

step3 curve
step3 polygon
new polygon
new curve

0 20 40 60 80 100
−8

−6

−4

−2

0

2

4

6

8
TIP SECTIONS

step3 curve
step3 polygon
new polygon
new curve

D�ce�qf/|k^ 4R�+E �:l<]_p
hu|kcestlqn_lq�EjkZ/^X¥E^�sxj:|kldluj:hqn v jtcep)st^�y�jtcelqn
s:h%��jt^�|:sxjt^�p
��hun v h%��jt^�|:h<sty�cesksth�h v ~�f
sxjx¯
]_^�n<j�s
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Y'hq¥/gm^�� E v |khq�_y�ld^�!�y�ce^�nNj[�¡lq|�sxjt^�po�_hqn v hq¥
sky�cistskh4h v ~�f
sxjt^ v ¥E^�sxjXy�l<nr©
�<f/|khujtcelqn
s
y�lqnr©
�<f/|�h%jtcelqn y A M�cm]_p/|kl%¦q^�]_^�nNj
l<|tce�qcen
hug§��£ `
¢ �u` � ��� #1� �
¥E^�sxjXs�jk^�p
� �/¢ @ @ � ��� #1� 4��/¢�B M
¥E^�sxjXhu¥
sky�cisksthBh v ~�f�s�jk^ v �/¢ ��4
� ��� #1� �q�r¢Ð�FM

�?� � � � :��F(9*! %': * ���
��¥�sx^�|t¦dcen/�B�¡f/|xjkZ/^�| D'ce�qf
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hR¦q^�|k^�pE^�hujt^ v �¡lqf/|
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