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¶ v  u2_1R�R�hjg'}�anonhjg�b�L)o v(v�vrv�vrv�vrvrv�v(v�vrvrv�vrv�vrv�v(v ¶,
¶ v ¬ è Q�L,]'xj_1ZmZO_1gk` vrv(v�vrv�vrv�vrvrv�v(v�vrvrv�vrv�vrv�v(v × µ
¶ v «1· XfL�b�_1x�g�P6Zi_rP6g�b�b�hsQ�_ " R�L,Q�hj_=a�onhjg�b�L
o vrvrv�vrv�vrv�v(v × µ
¶ v «,« ³�P6R�P� �xj_=anonhjg�b�L)oáv(v�vrv�vrv�vrvrv�v(v�vrvrv�vrv�vrv�v(v × ¯
¶ v «=¶ t0L2L,Q�b�hsg�P6R�_(a�_1R�R�hjg'}�a�onhjg�b�L)o vrvrv�v(v�vrvrv�vrv�vrv�v(v × °
¶ v « × ��hjZi_=a�R�_1N^a�_1R�R�hsg'}�anonhjg�b�L
oáv�vrvrv�v(v�vrvrv�vrv�vrv�v(v × ¬
¶ v «/µ TW�2`�P6R�hjL,g�anonhjg�b�L)o v�vrv�vrv�vrvrv�v(v�vrvrv�vrv�vrv�v(v µ ×
¶ v «=® �nb��,_ " R�hjL,g��yb�h¡¢d`�a�hjL,g&_=�2`�P6R�hjL,g vrv�v(v�vrvrv�vrv�vrv�v(v µk¯
¶ v «=¯ XfL�b�_1x�Zi_1g2` v�vrv(v�vrv�vrv�vrvrv�v(v�vrvrv�vrv�vrv�v(v µk
¶ v «
° ´§L3b�\�S�L,Q " _=aponhjg�b�L
o vrv�vrv�vrvrv�v(v�vrvrv�vrv�vrv�v(v ®6·
¶ v «= X�P6R�_1Q�h�P6xsa�onhjg�b�L
o v�vrv�vrv�vrvrv�v(v�vrvrv�vrv�vrv�v(v ®�«
¶ v «=¬ ¾yg'hsR�hsP6x " L,g�b�hjR�hjL,g�a�onhjg�b�L)o v�vrvrv�v(v�vrvrv�vrv�vrv�v(v ®,¶
¶ v ¶6· è P6Q�P6ZO_1R�_1QMa�_1xj_ " R�hsL,g�_/¼'P6ZiN'xj_ vrv�v(v�vrvrv�vrv�vrv�v(v ® ×
¶ v ¶�« �zQ�},`'ZO_1gkRp�6P6Q�hsP6]'xj_�xjhsa�R�v�vrv�vrvrv�v(v�vrvrv�vrv�vrv�v(v ®,®
¶ v ¶,¶ ´§L,`'g�b'P6Q�\ " L,g�b�hsR�hjL,g�a�onhjg�b�L
o vrv�v(v�vrvrv�vrv�vrv�v(v ®�°
¶ v ¶ × Xf_=a�q^_1xj_1Zi_1gkRnR;\2NB_=aævrv�vrv�vrvrv�v(v�vrvrv�vrv�vrv�v(v ¯6·
¶ v ¶�µ Xf_=a�q^_/¼�P6ZiN'xs_ vrv(v�vrv�vrv�vrvrv�v(v�vrvrv�vrv�vrv�v(v ¯�«
¶ v ¶,® ³�_/ �g'_rZi_=a�q&onhjg�b�L)o vrv�vrv�vrvrv�v(v�vrvrv�vrv�vrv�v(v ¯,¶
¶ v ¶,¯ Xf_=a�q�a�R�Q�` " R�`'Q�_ronhjg�b�L)o vrv�vrvrv�v(v�vrvrv�vrv�vrv�v(v ¯�µ
¶ v ¶�° Xf_=a�q�b�_1g�a�hjRy\�onhjg�b�L)o v�vrv�vrvrv�v(v�vrvrv�vrv�vrv�v(v ¯�°
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¶ v ¶, X�_=a�q^xjL,}6 �xj_�_/¼'P6ZiN'xj_&v�vrvrv�v(v�vrv�vrvrv�vrv�v(vrv�vrv ¯,
¶ v ¶,¬ u2L,xj�,_1Qpa�_1R�R�hjg'}�a�onhjg�b�L
o[vrvrv�v(v�vrv�vrvrv�vrv�v(vrv�vrv ¯,¬
¶ vØ× · �nb��,_ " R�hjL,g��yb�hj¢B`�a�hsL,g&a�L,xj�,_1Qn_/¼�P6ZON'xj_�vrvrv�vrv�v(vrv�vrv °�·
¶ vØ× « è Q�L " _=a�a�L,Qpa�_1R�R�hjg'}�anonhjg�b�L)oÀv�v(v�vrv�vrvrv�vrv�v(vrv�vrv °6¶
¶ vØ× ¶ Yz`'g^Zi_1gk`^vrv(v�vrv�vrv�vrvrv�v(v�vrv�vrvrv�vrv�v(vrv�vrv ° ×
¶ vØ×,× è Q�L " _=a�anR�P6]'xs_Çv�vrv�vrv�vrvrv�v(v�vrv�vrvrv�vrv�v(vrv�vrv °6¯
¶ vØ× µ Á�hjg�b�L
o�xshsa�R§_/¼�P6ZiN'xs_(v�vrvrv�v(v�vrv�vrvrv�vrv�v(vrv�vrv °,°
¶ vØ× ® ê _1xjN&Zi_1gk` v(v�vrv�vrv�vrvrv�v(v�vrv�vrvrv�vrv�v(vrv�vrv °6
¶ vØ× ¯ ¸�Q�P6N'q'h " a�hjg�S�L�onhsg�b�L
o vrvrv�v(v�vrv�vrvrv�vrv�v(vrv�vrv °6
¶ vØ× ° u2\�a�R�_1Z¿hjg�SlL�onhjg�b�L
o v�vrvrv�v(v�vrv�vrvrv�vrv�v(vrv�vrv °6¬
¶ vØ×  X�L3b�_1x�onhsg�b�L
o¦R�L3L,xj]�P6Q^vrvrv�v(v�vrv�vrvrv�vrv�v(vrv�vrv 6·
¶ vØ× ¬ X�L3b�_1x�onhsg�b�L
o¦_/¼'P6ZiN'xj_~vrv�v(v�vrv�vrvrv�vrv�v(vrv�vrv ,¶
¶ v µ�· u2R�P6R�`�apP6Q�_=P v(v�vrv�vrv�vrvrv�v(v�vrv�vrvrv�vrv�v(vrv�vrv �µ
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Chapter 1

Overview

TWV�X�TWY¦a�L6S�R;o0P6Q�_rb�_1�,_1xjL,N'Zi_1g2R�hsa�P*) L,hjg2R0N'Q�L+) _ " R�]£_1R;oU_1_1g�º9hjg'g'hsa�q�`'g'h¡�
�,_1Q�a�hjR�hs_=a1c¤Q�_=a�_=P6Q " q¥xsP6]£L,Q�P6R�L,Q�hs_=a�P6g�b|hjg�b�`�a�R�Q�hsP6x " L,ZiN�P6g'hj_=a1vÅ��q'_^ZOP6hjg
L,],) _ " R�hj�,_ihsa�R�L " Q�_=P6R�_�P& �g'hjR�_O_1xj_1Zi_1gkR�ZO_1R�q'L3b�]�P,a�_=b�N'Q�L,},Q�P6ZéSlQ�P6Zi_,c
onq'h " q " P6g�]£_�P6N'N'xjhj_=b�P6g�b�Sl`'Q�R�q'_1Qrb�_1�,_1xjL,NB_=b�]k\�P " P,b�_1Zih " P6g�b�hjg�b�`�a �
R�Q�hsP6x " L,ZiZ{`'g'hjR�hj_=a§hjg^Q�_=a�_=P6Q " qfP6g�b�b�_1�,_1xsL,N'Zi_1gkR1ceP6g�b�hjg&_=b�` " P6R�hjL,g�v
TWV�X�TWYÀb�_1�,_1xjL,N'Zi_1g2R�o0P,a�hjg'hsR�hsP6xjhj½1_=bfhjg�R�q'_iº�hsg'g'hsa�q�g�P6R�hjL,g�P6x " L,ZiN'`��
R�P6R�hjL,g�P6x0Ú�`'hsbÅb�\2g�P6Zih " a�©»t§º?³ ª R�_ " q'g'L,xjL,},\wN'Q�L,},Q�P6ZiZO_Ohjg «=¬,¬,® � «=¬,¬,¬ c
Sl`'g�b�_=bw]2\���_1�,_=a1c¤R�q'_�º�hsg'g'hsa�q�R�_ " q'g'L,xsL,},\wP6},_1g " \,v���R�R�q'_O �Q�a�R{a�R�P6},_,c
R�q'_OZOL�a�RrP " R�hj�,_ " L,xsxsP6]£L,Q�P6R�L,Q�aroU_1Q�_�tnu'tm©�Q�_=a�NBL,g�a�hj]'xj_�L,Q�}�P6g'hs½=P6R�hjL,g�hjg
TWV�X�TWYÀb�_1�,_1xjL,N'Zi_1g2R ª c ê _1xsa�hjg'�3h¤�zg'hs�,_1Q�a�hjRy\�L6Sp��_ " q'g'L,xsL,},\,c.-,\2�+/,a��3\2x0/
�Mg'hj�,_1Q�a�hjR;\,cdÃM�3Zi_1R�h " V�R�bdv¡cdP6g�b���_ " q'g'h " P6x?Yz_=a�_=P6Q " q�t0_1gkR�Q�_{L6SUº9hjg'xsP6g�bdc
P6g�b�R�q'_(ZOP6hjg�P6N'N'xjh " P6R�hsL,g�P6Q�_=P,apoU_1Q�_ " xjL�a�_1xj\�Q�_1xsP6R�_=b^R�LOa�_1Zih " L,g�b�` " R�L,Q
P6g�b^N�P6NB_1QnZOP " q'hsg'_rhjg�b�`�a�R�Q�hj_=a=v
t0`'Q�Q�_1gkR�xs\,c�tnu't " L,g2R�hjgk`'_=a�hjR�a " L2L,Q�b�hjg�P6R�hs�,_�Q�L,xj_�hjg�TWV�X�TWYçb�_1�,_1xjL,N��
Zi_1g2R1vp³M_1�,_1xsL,N'Zi_1gkRMhsaphjg�P " R�hs�,_(N'q�P,a�_,cdP6g�b�g'_1o[P6N'N'xjh " P6R�hjL,gfP6Q�_=P,a�P6Q�_
" L,gkR�hsgk`'L,`�a�xj\wS�L,`'g�b�_=bdv���q'_=a�_&hjg " xj`�b�_�S�L,Q�hjg�a�R�P6g " _�Zih " Q�L�_1xj_ " R�Q�L�Zi_/�
" q�P6g'h " P6xda�\3a�R�_1Z�aM©lX�TWX�u ª c�a�hjZ{`'xsP6R�hjL,gOL6S�]'xjL2L�b�Ú�L)o�c " P,a�R�hjg'}�N'Q�L,]'xj_1ZOa
P6g�b " Q�\3a�R�P6x0},Q�L)onR�q�hjgwZOP6},g'_1R�h "  �_1xsb'a=v�u2L,Zi_�N�P6Q�R�a{L6SMTWV�X�TWY¿q�P
�,_
_1�,_1g�`'R�hjxshj½1_=bOhsg�t§�21�T�_1gk�3hjQ�L,g'Zi_1g2R1v

1.1 ELMER Capabilities

u2hjg " _�hjR�a " Q�_=P6R�hjL,g�cdTWV�X�TWY�q�P,apN'Q�L,},Q�_=a azSlQ�L,ZÈR�q'_�L,Q�b�hjg�P6Q�\�t§º?³ÇN'Q�L6�
},Q�P6Z R�L
o§P6Q�b'a�P " L,ZiN'`'R�P6R�hjL,g�P6x�R�L3L,x�onq'h " q " P6g�R�P " �3xj_�Z�`'xsR�h¡�»N'qk\�a�h " a
N'Q�L,]'xj_1ZOa=v?TUV�X�TUYÙa�L,xs�,_=anN'Q�L,]'xj_1ZOa�xjhs�,_
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3 " L,ZiN'Q�_=a�a�hj]'xs_�P6g�b^hsg " L,ZiN'Q�_=a�a�hj]'xs_pÚ�`'hsb�Ú�L)opa
3 g'L,g��yKz_1onR�L,g'hsP6g�Ú�L
opa
3 xsP6Zihjg�P6Q�P6g�b^R�`'Q�]'`'xj_1g2RnÚ�L
opa
3 q'_=P6RpR�Q�P6g�a Sl_1Qn]k\ " L,g�b�` " R�hjL,g�c " L,g2�,_ " R�hjL,gfP6g�b^Q�P,b�hsP6R�hsL,g
3 N'q�P,a�_ " q�P6g'},_=a
3 S�Q�_1_ra�`'Q SDP " _=a
3 a�R�Q�_=a�a�_=anP6g�b�b�h�a�N'xsP " _1Zi_1g2R�a�hjg&_1xsP,a�R�h " ]BL3b�hj_=a
3 �2hj]'Q�P6R�hsL,g
3 ZOP6},g'_1R�L,qk\�b�Q�L3b�\3g�P6Zih " a
3 Ú�`'hsb3�ya�R�Q�` " R�`'Q�_rhjg2R�_1Q�P " R�hjL,g�a
��q'_OL,N£_1gÅb�_=a�hj},g�L6SpTWV�X�TWYÀP6xjxjL
opar`�a�_1QrR�Lfo0L,Q���L,g�P�a�hsZ�`'xsP6R�hsL,g�L,g
P&b�_=a��3R�L,N�L,g�a�ZOP6xjx?a " P6xj_{]B_/S�L,Q�_�NB_1Q S�L,Q�Zihsg'}�R�q'_�Sl`'xjx?a�hjZ{`'xsP6R�hjL,gfL,g�P6g
P6N'N'Q�L,N'Q�h�P6R�_rZOP " q'hsg'_,vWTWV�X�TWYÉq�P,a
3 L,N£_1g�P6g�b&Ú�_/¼�hj]'xj_�a�R�Q�` " R�`'Q�_rS�L,Qn`�a�_1QpP6N'N'xsh " P6R�hjL,g�b�_1�,_1xjL,N'Zi_1g2R
3 a " P6xsP6]'hjxjhsRy\�R�Li�6P6Q�hjL,`�a " L,ZiN'`'R�hjg'}�N'x�P6R S�L,Q�ZOanP6g�b&L,NB_1Q�P6R�hjg'}Oa�\3a�R�_1Z
3 Ú�_/¼3hj]'xs_�P6g�b�SDP,a�RnQ�_/�ya�hsZ�`'xsP6R�hsL,g�onhsR�q�R�_1ZON£L,Q�P6Q�\���P6xs`'_=a

1.2 ELMER Structure

TUV�X�TUY¿hsa�P " L,xjxj_ " R�hjL,gÅL6SzN'Q�L,},Q�P6ZOa�Q�P6R�q'_1Q�R�q�P6g²P�a�hjg'},xs_OZiL,g'L,xjhsR�q'h "
P6N'N'xsh " P6R�hjL,g�v¤¾yR " L,g�a�hsa�R�a�L6S
3 TWV�X�TWYÙº�Q�L,gkR�©�N'Q�_1N'Q�L " _=a�a�L,Q ª
3 TWV�X�TWY�u2L,xs�,_1Q(©la�L,xj�,_1Qn]�P,a�_=b&L,g^ �g'hsR�_�_1xj_1Zi_1gkR�a ª
3 TWV�X�TWY è L�a�R�©�NBL�a�R�N'Q�L " _=a�a�L,Q ª
TUV�X�TUYÈZiL�b�`'xj_=a " P6g²]B_^`�a�_=b²P,aiP6g¥hjgkR�_1},Q�P6R�_=b�N'Q�L " _=a�a�L,QOhjg�b�_1N£_1g��
b�_1g2R�xj\,v���q'_�a�R�Q�` " R�`'Q�_�L6S�TWV�X�TWY�hsa{b�hj�2h�b�_=b�hjg2R�L�R�q'Q�_1_ " L,ZiNBL,g'_1gkR�a1v
��q'_� �Q�a�RrN�P6Q�R1c�TWV%X�TWYÀº'Q�L,g2R1c�hsa�P^R�L3L,x?SlL,Q�hjg'hjR�hsP6xjhs½1hjg'}iR�q'_ " L,ZiN'`'R�P��
R�hsL,g�P6x¤N'Q�L " _=a�a�hsg�TUV�X�TUY�©la�_1_iº9hj},`'Q�_ « v «
ª viTUV�X�TUY¹º'Q�L,g2R(},_1g'_1Q�P6R�_=a
 �g'hsR�_¤_1xj_1Zi_1gkR�ZO_=a�q'_=a1c
P6xjxsL
opa�`�a�_1Q�R�Lz]'`'hjxsb�ZOP6R�q'_1ZOP6R�h " P6x6ZiL�b�_1xsad},Q�P6N'q��
h " P6xjxj\,c,P6g�b� �g�P6xjxj\(N'Q�L3b�` " _=aUhjg'N'`'RWb'P6R�P�SlL,QWTWV�X�TWY�u2L,xj�,_1Q1v¤�Mxsa�L'c,hjR " P6g
" L,ZOZ�`'g'h " P6R�_�onhsR�q�a�L,Zi_�_/¼3R�_1Q�g�P6x�a�L6S�R;o0P6Q�_=a1v
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Figure 1.1: ú�ûeü�ú%ý�þkÿ Ë1Ì�Í

TWV�X�TWYæu2L,xs�,_1Q�N'Q�L " _=a�a�_=a�ZOP6R�q'_1ZOP6R�h " P6x�ZiL�b�_1xsa�hjg2R�L�b�h�a " Q�_1R�_wSlL,Q�Z�c
q�P6g�b�xj_=a " L,`'N'xs_=b²a�\�a�R�_1ZOa1cWg'L,g'xshjg'_=P6Q�hjR�hj_=a�P6g�b�R�hjZO_/�yb�_1N£_1g�b�_1g " hj_=a=c0P6g�b
N'Q�L
�3hsb�_=anL,`'R�N'`'RMb'P6R�P�S�L,QMTWV�X�TWY è L�a�R1v
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Figure 1.2: ú%û£ü�ú%ý54 Ë76 & Î

��q'_�Sl`'g " R�hjL,g�L6S{TUV�X�TUY è L�a�R^hsa�R�L|�2hsa�`�P6xjhj½1_fR�q'_�g2`'Zi_1Q�h " P6x�Q�_=a�`'xjR�a
N'Q�L�b�` " _=b�]k\�R�q'_�a�L,xj�,_1Q1vÉTWV%X�TWY è L�a�R�L,N£_1Q�P6R�_=a�onhjR�q�R�q'_f`'g'�3g'L
ong
�6P6Q�hsP6]'xj_=a�P6g�b¥a�q'L
opa " L,gkR�L,`'Q�a1c��,_ " R�L,Qi �_1x�b'a1c0P6g'hjZ�P6R�hjL,g�a�_1R " v¥L,g�R�q'_
a " Q�_1_1g�vz¾yR " P6g�P6x�a�LiZOP6g'hjN'`'x�P6R�_ " L,ZiN'`'R�_=bfb'P6R�P�hjg2R�L�P6g'L,R�q'_1QMS�L,Q�Z~©�S�L,Q
hsg�a�R�P6g " _�q'_=P6RnÚ�`�¼�_=a�S�Q�L,Z¿R�_1ZON£_1Q�P6R�`'Q�_(b�h�a�R�Q�hj]'`'R�hjL,g�a ª v
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Figure 1.3: ú%û£ü�ú%ý98 Ë1ÏIÍ

´§_=a�hsb�_=aMxsP6Q�},_(�6P6Q�hj_1R;\^L6SUZiL�b�_1xjhjg'}'c " L,ZiN'`'R�hsg'}�P6g�b��2h�a�`�P6xjhj½=P6R�hjL,g&R�L3L,xsa1c
TWV�X�TWY[P6xsa�L�L6¢d_1Q�apa�L,Zi_ra�NB_ " hsP6xBSl_=P6R�`'Q�_=a1c�onq'h " q�ZOP=\�q'_1xjN^hjg^Q�_=a�_=P6Q " q
oUL,Q��BvU��q'_=a�_(hjg " xj`�b�_,c'P6ZiL,g'}iL,R�q'_1Q�a1c
3 hjg2R�_1Q SlP " _=apR�LO¾»�y³�TW��u£c���´§�*:���u&P6g�b^º?V���TWK��
3 X�P6R�q£t�xsP6g'},`�P6},_�SlL,QzP6g�P6xj\3½1hjg'}�gk`'Zi_1Q�h " P6x�Q�_=a�`'xjR�a�hjg�TWV%X�TWY è L�a�R
3 " L,ZiN'`'R�P6R�hsL,g¥L6Sr�3hj_1omSDP " R�L,Q�a�P6g�b�¸�_1]'q�P6Q�b�R�SDP " R�L,Q�a�©�ZiL�b�_1xjhjg'}�L6S
Q�P,b�hsP6R�hjL,g ª
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1.3 ELMER Work flo w

��q'_�`�a�_1Q " P6g¦a�R�P6Q�R&TUV�X�TUYéa�L6SlRyo§P6Q�_�]k\ " xjh " �3hjg'}ÅR�q'_�TWV�X�TWY h " L,g
L,gwR�q'_ " L,ZiN'`'R�_1Q1��a�b�_=a��2R�L,N�c9L,QronQ�hjR�hsg'}^R�q'_�a�R�P6Q�R�hjg'} " L,ZOZOP6g�b�L,g�R�q'_
" L,ZOZOP6g�bixjhsg'_,v9��q'_1g�c'TWV�X�TWY�o0L,Q��iÚ�L)o�N'Q�L " _1_=b'anP,a0a�q'L
ong&hjg�º9hj},`'Q�_
« v µ v

Figure 1.4: ú%ûeüiú%ý (�Ë ÿ<;+= Ë>(

3 �Ma^TWV%X�TWY q�P,a^]B_1_1g¦a�R�P6Q�R�_=bdcrTWV�X�TWYáº'Q�L,gkR�L,N£_1g�a=vm�Ma�_1Q " P6g
g'L)o¿Q�_=P,b�hjg|R�q'_& �xj_ " L,gkR�P6hsg'hjg'}�R�q'_^ZiL�b�_1x§},_1L,ZO_1R�Q�\@? ÐBADC c0P6g�b²a�R�P6Q�R
L,NB_1Q�P6R�hjg'}�onhjR�q^R�q'_(ZiL3b�_1x�a�q'L)ongfL,g�P�a�_1N�P6Q�P6R�_{XfL�b�_1x�onhjg�b�L)oE? ÛFADC
3 �pSlR�_1QrP6xjxWb�_/ �g'hjR�hjL,g�a�©�ZOP6R�q'_1ZOP6R�h " P6x¤_=�2`�P6R�hjL,g�a1c�ZO_=a�q�P6g�b�ZOP6R�_1Q�hsP6x
N�P6Q�P6ZO_1R�_1Q�a1c¡v¡v¡v ª q�P=�,_(]£_1_1g�Z�P,b�_,c�TWV�X�TWY�u2L,xs�,_1Q " P6g�]£_ra�R�P6Q�R�_=bG? ëHADC
3 u2L,xj�,_1QOL,`'R�N'`'R&hsaO`�a�_=b¥hsg�TWV�X�TWY è L�a�R&�2h�a�`�P6xjhj½=P6R�hjL,g²P6g�b�Q�_=a�`'xjR�a
P6g�P6xs\3a�h�a�? õ2ADC
Á�L,Q��2Ú�L
owS�Q�L,ZE? Ð�ADC R�LI? õ2ADC Q�_1N'Q�_=a�_1g2R�a%g'_ " _=a�a P6Q�\'Â)L,N'R�hjL,g�P6x2a�R�_1N�a%b�`'Q�hjg'}
PiRy\3N'h " P6x�`�a�_1Qpa�_=a a�hjL,g�vU³�_/ �g'hjR�hjL,g�aphjg�TWV�X�TWY[º'Q�L,gkR " Q�_=P6R�_�P�]�P,a�h�a�S�L,Q
g2`'Zi_1Q�h " P6x%a�L,xj`'R�hjL,g�v���q'_(ZiL�b�_1x " P6gf]B_(a�L,xs�,_=b^hjgfTWV%X�TWY�u2L,xj�,_1Q�P�S�R�_1Q
a P=�3hjg'}fR�q'_&ZiL�b�_1xW �xj_,c¤R�q'_1g|]2\ " xjh " �2hjg'}fR�q'_�u2L,xs�,_�]'`'R�R�L,g|hjgÅTWV�X�TWY
º�Q�L,gkR1v0TUV�X�TUY è L�a�Rphsana�R�P6Q�R�_=b&S�Q�L,Z¿R�q'_�Yp_=a�`'xjR�a§]'`'R�R�L,g�v
K�Ã��nTKJ9KzL,R�P6R�hjL,g�S�Q�L,ZL? Ð�ADC R�LM? õNADC hjg�TWV%X�TWYÀo0L,Q��kÚ�L)oÆhsa(`�a�_=b�P,a
Q�_/Sl_1Q�_1g " _=apx�P6R�_1QnL,g^hjg^R�q'hsa�ZOP6g2`�P6x»v
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Chapter 2

ELMER Front

TWV�X�TWY�º'Q�L,gkR�hsa{R�q'_f¸�Q�P6N'q'h " P6xn��a�_1Q�¾yg2R�_1Q SlP " _^ZOL3b�`'xj_OS�L,Q�TWV%X�TWY(v
�Mxjx0_=a a�_1gkR�hsP6x§N'Q�L,]'xj_1Z~a�L,xj�3hjg'}fb�_/ �g'hsR�hjL,g�a{g'_1_=b�_=b|onhjR�q�L,R�q'_1Q�TWV%X�TWY
ZiL�b�`'xj_=a " P6gf]B_(a�_1Rzhjg�TWV�X�TWY�º'Q�L,gkR1vnº9hjQ�a�RnN�P6Q�RzL6S?R�q'h�a " q�P6N'R�_1Q�©la�_ " �
R�hjL,g�a « v « � « v µ2ª },hj�,_=a(P^},_1g'_1Q�P6xUL)�,_1Q��2hj_1o¹L6S�TWV%X�TWY�º'Q�L,g2R1v^��q'_iQ�_=a�R
L6S%R�q'_ " q�P6N'R�_1Qn_/¼�N'xsP6hjg�aUhjg�b�_1R�P6hjxdP6xjx£Zi_1gk`�a�P6g�b " L,ZiZOP6g�b'a0g'_1_=b�_=b�hsg�P
Ry\3N'h " P6x�TWV%X�TWY[º'Q�L,g2RMa�_=a�a�hjL,g�v

2.1 Input to ELMER Front

Á�q'_1g�P�g'_1o�ZOL3b�_1xBhsaWR�L{]B_M]'`'hjxsR1ckhjg�TWV�X�TWY�R�q'hsa§a�R�P6Q�R�a§]k\iQ�_=P,b�hjg'}{hjg
R�q'_�ZiL�b�_1x£},_1L,ZO_1R�Q�\,vU��q'hsa§},_1L,Zi_1R�Q�\�Z�`�a�R�]B_� �Q�a�Rnb�_=a�hj},g'_=b�onhjR�q^a�L,Zi_
_/¼�R�_1Q�g�P6x�N'Q�L,},Q�P6Z�v
TWV�X�TWY[º'Q�L,gkR " P6g�Q�_=P,b&R�q'_r},_1L,Zi_1R�Q�\�SlQ�L,ZmR�q'Q�_1_(b�h¡¢d_1Q�_1gkRpa�L,`'Q " _=a=¨
3 t§��³¦},_1L,Zi_1R�Q�\B¨WP�t§�M³¦ �xj_Monq'h " q&q�P,a§]£_1_1g " Q�_=P6R�_=b�onhjR�q&P6g�_/¼�R�_1Q �
g�P6x9t§��³[N'Q�L,},Q�P6ZÈL,Qn]k\&L,R�q'_1QzP6N'N'xsh " P6R�hjL,g�a
3 X�_=a�qÅ},_1L,Zi_1R�Q�\£¨�PfZi_=a�qw �xj_�onq'h " q|q�P,a{]B_1_1g�},_1g'_1Q�P6R�_=b|_1hjR�q'_1Q{]k\
TWV�X�TWY[Xf_=a�q^},_1g'_1Q�P6R�L,QzL,Qn]k\&L,R�q'_1QzP6N'N'xsh " P6R�hjL,g�a
3 X�L3b�_1xW �xj_,¨(P& �xj_�N'Q�L�b�` " _=bwP6g�b�a�P=�,_=bwb�`'Q�hjg'}fP^N'Q�_1�3hjL,`�arTWV%X�TWY
º'Q�L,g2RMa�_=a�a�hjL,g

2.1.1 CAD file

�Èt§��³¿ �xj_�hsa(P6gÅ_/¼3R�_1Q�g�P6x0 �xj_�b�_=a " Q�hj]'hjg'}�R�q'_�ZiL�b�_1xU},_1L,ZO_1R�Q�\�hjg ¶ ³
onhjQ�_/SlQ�P6Zi_�S�L,Q�Z�P6R1v
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RBSFTFT2U,V"W�XZY\[^]`_baHcDXedfU,V"gihjW�klh�V"X�m
3 n v�`'gk��©l¾»�yb�_=P,apg'_1`'R�Q�P6x9t§�M³[ �xs_MSlL,Q�ZOP6R ª
3 n v�hj}�ar©l¾y},_=an �xj_�S�L,Q�Z�P6R ª
3 n v�_1}6S?©lT¤xjZO_1QW¸�_1L,Zi_1R�Q�\�º9hjxj_US�L,Q�Z�P6R ª v9�¥R�_/¼3R? �xj_§SlL,Q�ZOP6R�S�L,Q " Q�_=P6R�hjg'}
]�P,a�h "�¶ ³�},_1L,Zi_1R�Q�hj_=a1v¤º'L,QpZOL,Q�_rb�_1R�P6hjxj_=b^b�_=a " Q�hjN'R�hsL,g�c�a�_1_(�zN'NB_1g�b�h¡¼^×
o`p�XZVqpBr�X>stm
�zSlR�_1Q�Pit§��³¦ �xs_�q�P,a�]B_1_1g&Q�_=P,b&hjg�c'TWV�X�TWY¦º'Q�L,g2R " Q�_=P6R�_=anhjg2R�_1Q�g�P6xjxj\OP
]BL,`'g�b'P6Q�\&Q�_1N'Q�_=a�_1gkR�P6R�hsL,g^S�Q�L,ZÈR�q'_�hjg'N'`'Rn},_1L,Zi_1R�Q�\,v
�Èt§��³¿ZiL�b�_1x " L,g2R�P6hjg�a{Ry\3N'h " P6xjxj\�Z�`'xsR�hjN'xj_�N�P6Q�R�a1c " P6xjxj_=b�]£L�b�hj_=a1v���q'_
},_1L,ZO_1R�Q�\�hsg'N'`'Rn �xj_ra�q'L,`'xsbfb�_=a " Q�hj]B_rP6xjx�R�q'_(]BL3b�hs_=ar© " P6xjxj_=b�P6xsa�L�L,],) _ " R�a
L,QnZ�P6R�_1Q�hsP6xsa ª onq'h " q�P6Q�_rg'_1_=b�_=b^hjg^R�q'_�N'Q�L,]'xj_1Zfv
¾;g ¶ ³[]£L�b�hj_=anP6Q�_rb�_/ �g'_=b^]2\�_=b�},_�xsL2L,N�a1v¤��q'_=a�_(xjL2L,N�a�a�q'L,`'x�b&]£_ " xjL�a�_=b
P6g�b²g'L,RihjgkR�_1Q�a�_ " R�hjg'}�onhjR�q�R�q'_1ZOa�_1xs�,_=a�L,QionhjR�q²P6gk\|L,R�q'_1Qi_=b�},_fxjL2L,N�a=v
¾;g²×6³{cW]£L�b�hj_=a�P6Q�_�b�_/ �g'_=b�]2\|a�`'Q SlP " _=a�©la�`'Q SDP " _^N�P6R " q'_=a ª P6g�b|Q�_=a�R�Q�h " �
R�hsL,g�arP6Q�_Oa�hjZOhjxsP6Q�P,arhjg ¶ ³{v9u2`'Q SDP " _=a�P6Q�_�b�_=a " Q�hj]B_=b�]k\�_=b�},_OxsL2L,N�a�P6g�b
P6}�P6hsg�_=�k`'hj�6P6xj_1g2R�Q�_=a�R�Q�h " R�hjL,g�a�q'L,xsb�P,a�SlL,Q�]BL3b�hj_=a�hjg ¶ ³{v ê L
o0_1�,_1Q1c " `'Q �
Q�_1g2R�xj\�L,g'xj\ ¶ ³�t§�M³¥},_1L,Zi_1R�Q�hj_=a9P6Q�_§a�`'N'NBL,Q�R�_=bdv¤��q'hsa�hsa�]B_ " P6`�a�_ " `'Q�Q�_1gkR
TUV�X�TUYÙX�_=a�q^},_1g'_1Q�P6R�L,Qphsa�Q�_=a�R�Q�h " R�_=b^R�L ¶ ³�},_1L,Zi_1R�Q�\,v
utX>U,gvX�W�VqwxYFX�aHyFr�W�rDU,y�kZm
Á�q'_1g�b�_/ �g'hjg'}&P^t§��³Æ},_1L,Zi_1R�Q�\,c�R�q'_{S�L,xjxsL
onhjg'}�Q�_=a�R�Q�h " R�hjL,g�a�a�q'L,`'xsb�]£_
R�P6�,_1gfhjgkR�LiP "1" L,`'g2R1¨

3 KzL " q�P6g'},_�hjg�R�q'_�},_1L,Zi_1R�Q�\fhsaMP6xsxjL
o0_=b�P�SlR�_1QMR�q'_{_/¼�R�_1Q�g�P6xWt§��³Ç},_/�
L,ZO_1R�Q�\�h�a�Q�_=P,b�hjg�v���q'hsarZO_=P6g�a�R�q�P6R(]BL3b�hs_=a�L,Q(]BL,`'g�b'P6Q�hj_=a " P6g'g'L,R�]£_
a�N'xjhjR§L,Q " L,Z�]'hsg'_=b

3 ´0_ " P6`�a�_�]£L,`'g�b'P6Q�hj_=a " P6g'g'L,Rr]£_ia�N'xjhjR1c�P&]BL,`'g�b'P6Q�\�a�_1},ZO_1gkR(b�_/ �g'_=b
]2\ " L,Q�g'_1Q��,_1Q�R�h " _=a�hsa�R�q'_OxjL
o0_=a�Rrxj_1�,_1x¤onq'_1Q�_i]BL,`'g�b'P6Q�\ " L,g�b�hjR�hjL,g�a " P6g
]B_ra�_1R

3 ´0_ " P6`�a�_¤]£L,`'g�b'P6Q�hj_=a " P6g'g'L,R%]B_¤Q�_ " L,Z�]'hjg'_=bdc�PnxsP6Q�},_¤g2`'Z�]B_1Q�L6S3]BL,`'g�b3�
P6Q�\�a�_1},Zi_1g2R�aMQ�_=a�`'xjR�a�hjg�P�xjL,g'}&xjh�a�RzL6SU]BL,`'g�b'P6Q�hj_=a1v���q'hsa�q�P6N'N£_1g�a�_1�,_1g
R�q'L,`'},q�SlQ�L,ZÉR�q'_§N'Q�L,]'xj_1ZÉ�3hj_1onNBL,hjgkR�R�q'_§]BL,`'g�b'P6Q�\(a�_1},Zi_1g2R�a " L,`'xsbrS�L,Q�Z
P�a�hsg'},xj_MN'q2\3a�h " P6x�]£L,`'g�b'P6Q�\,v0��Lia�hjZON'xjh¡Sl\{R�q'_�N'Q�L,]'xs_1Z¿hjR0h�anP,b��2hsa P6]'xj_MR�L
a�hjZiN'xjh¡Sl\�R�q'_it§��³À},_1L,Zi_1R�Q�\fR�L " L,g2R�P6hjg�P,a�S�_1o�]BL,`'g�b'P6Q�\�a�_1},Zi_1gkR�a�P,a
NBL�a�a�hs]'xj_
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2.1.2 Mesh file

� Zi_=a�q� �xj_¥©�L,Q�P²a�_1R^L6S{ �xj_=a ª hsa^P6g�_/¼�R�_1Q�g�P6x� �xj_�onq'_1Q�_w]£L�b�hj_=a^P6Q�_
b�_=a " Q�hj]B_=b�]2\��,L,xj`'Zi_n_1xj_1Zi_1g2R�aUP6g�bOR�q'_Ma�`'Q SDP " _=aW]2\�]£L,`'g�b'P6Q�\�_1xj_1ZO_1gkR�a1v
¾ySMg'L�]BL,`'g�b'P6Q�hj_=a�P6Q�_^},hj�,_1g�cUR�q'_1\|P6Q�_&SlL,Q�Zi_=b|P6R�]£L�b�\�a�`'Q SDP " _=a1v���q'_
Zi_=a�q^hsg'N'`'R� �xj_ " P6g�]£_rP ¶ ³�L,Qz×6³�ZO_=a�q� �xj_,v
RBSFT�T�U,VqW�X>YMr�yFTFS�WldfU,V"gihjW�kzh�V"X�m
3 �M]�P,�k`�apZi_=a�q� �xj_=a(© n v�hjg'N ª
3 º9hsb'P6N^Zi_=a�q� �xs_=a(© n v Slb�g'_1`'R ª
3 ¾y�yb�_=P,anZi_=a�q& �xs_=ar© n v�`'gk� ª
3 TWV%X�TWYÙZi_=a�q� �xj_=a�©�Zi_=a�q�v�q'_=P,b�_1Q ª v
o{p,X>V"p�rDX�stm
¾;giTWV�X�TWY¥_/¼�R�_1Q�g�P6x�Zi_=a�q� �xs_=a¤P6Q�_za�P=�,_=bihjg�P6giTWV�X�TWY�a�N£_ " h¡  " SlL,Q�ZOP6R
P6g�b^R�q'_rQ�_=a�`'xjR§ �xj_=apP6Q�_�g�P6Zi_=b&`�a�hsg'}�R�q'_�S�L,xsxjL
onhjg'}�a " q'_1Zi_,¨
3 |t}"~"�����D��}��7�f�����"� Zi_=a�q�v�q'_=P,b�_1Q
3 |t}"~"�����D��}��7�f�����"� Zi_=a�q�v�g'L�b�_=a
3 |t}"~"�����D��}��7�f�����"� Zi_=a�q�v�_1xj_1ZO_1gkR�a
3 |t}"~"�����D��}��7�f�����"� Zi_=a�q�v�]BL,`'g�b'P6Q�hj_=a
ê _1Q�_ |t}"~q�v�Q����}��7�f����� Q�_/Sl_1Q�azR�L�R�q'_�b�hjQ�_ " R�L,Q�\^onq'_1Q�_�TWV�X�TWY�Zi_=a�q^ �xj_=a
P6Q�_&a�R�L,Q�_=bdv���q'hsa�b�hjQ�_ " R�L,Q�\�hsa " Q�_=P6R�_=b�P6`'R�L,ZOP6R�h " P6xjxj\�P6g�bwhjR�hsa�SlL,Q�Zi_=b
SlQ�L,Z$R�q'_�ZiL3b�_1x{b�hjQ�_ " R�L,Q�\¦P6g�bÙR�q'_�Zi_=a�q¦g�P6Zi_w`�a�hjg'}¥R�q'_�S�L,xsxjL
onhjg'}
a " q'_1Zi_,¨
|t}"~q�����D��}��7�f�������b|`���j}������D��}��7�f����� Â�X�T0u ê ³�¾ Y�Â |t}"~"������|t}
ueXZU,g�X>W�V"wxY�X>aHyFr0W�r�U,yFkZm
t0L,gkR�Q�P6Q�\fR�L�P�t§��³�},_1L,Zi_1R�Q�\,cdPiZi_=a�q�},_1L,Zi_1R�Q�\ " P6gf]B_(_=b�hjR�_=bdvnX�_=a�q
]BL,`'g�b'P6Q�hj_=a " P6g�]£_�a�N'xjhjR�P6g�b " L,Z{]'hjg'_=b�]2\�Q�_1},Q�L,`'N'hjg'}fZO_=a�qw_1xj_1ZO_1gkR�a
R�q�P6R�b�_/ �g'_�R�q'_i]BL,`'g�b'P6Q�hj_=a1v&��q'hsa�N'Q�L " _=b�`'Q�_Ohsa�_/¼�N'xsP6hjg'_=b�x�P6R�_1Q�hjg�R�q'_
" L,gkR�_/¼�RzL6S9R�q'_(TWb�hjRnZO_1gk`�v
Á�q'_1g�`�a�hjg'}^P6g�_/¼�R�_1Q�g�P6xWZi_=a�q� �xs_,c%P&Ry\3N'h " P6x¤N'Q�L,]'xj_1Z h�a�R�q�P6RrR�L2L&Sl_1o
]BL,`'g�b'P6Q�hj_=a�P6Q�_�P=�6P6hjxsP6]'xs_,vÆÁ�hjR�q'L,`'R�P6gk\�a�NB_ " h¡  " ]BL,`'g�b'P6Q�\�hjg�SlL,Q�ZOP��
R�hjL,g�c3R�q'_ML,g'xs\�o0P=\�R�L{b�_/ �g'_�]BL,`'g�b'P6Q�hj_=a§hsaWR�L�b�hj�3hsb�_pR�q'_1ZÀhjg2R�L�hjg2R�_1Q�g�P6x
]BL,`'g�b'P6Q�hj_=ai©�]£L,`'g�b'P6Q�hs_=a�]£_1R;oU_1_1g�]BL3b�hj_=a ª P6g�b�L,`'R�_1Q�]BL,`'g�b'P6Q�hj_=a�]�P,a�_=b
L,gi]BL3b�\^©�ZOP6R�_1Q�hsP6x ª hsg�S�L,Q�ZOP6R�hsL,g�v�Á�hjR�q�L,g'xj\�L,g'_z]BL3b�\{R�q'hsa?oUL,`'x�b�Zi_=P6g
R�q�P6RpR�q'_1Q�_rh�a�L,g'xj\OL,g'_�©�L,`'R�_1Q ª ]£L,`'g�b'P6Q�\�SlL,QnR�q'_ronq'L,xj_�ZiL�b�_1x»v
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2.1.3 Model file

X�L�b�_1x2 �xs_nhsa?P6g�hjgkR�_1Q�g�P6xeTUV�X�TUY� �xj_ " L,gkR�P6hsg'hjg'}rP6xjx'R�q'_nZiL�b�_1x�hjg�S�L,Q�Z�P��
R�hsL,g�c3hsg " xj`�b�hjg'}(R�q'_�ZOL3b�_1xB},_1L,Zi_1R�Q�\,c'hjg&TWV�X�TWY¦º'Q�L,g2Rza�NB_ " h¡  " S�L,Q�ZOP6R1v

º�L,Q9TWV%X�TWY¥º'Q�L,gkR¤R�q'_§ZiL�b�_1xk �xj_0hsa�R�q'_0ZiL�a�R%_=a�a�_1g2R�hsP6x2 �xj_,v9¾yS�R�q'_§ZiL3b�_1x
 �xs_�h�anb�_1xj_1R�_=bdceP6xjxdZiL�b�_1x�b�_/ �g'hjR�hjL,g�apP6Q�_rP6x�a�L�xjL�a�R1v

��R�R�q'_��,_1Q�\� �Q�a�R�a�R�P6},_,cMP6g�_/¼3R�_1Q�g�P6x�},_1L,Zi_1R�Q�\²hsaOQ�_=P,b¥hsgkR�L|TWV�X�TWY
º�Q�L,gkR1v(Á�q'_1g�R�q'_�`�a�_1Q�b�_/ �g'_=a�R�q'_{ZOL3b�_1x»cBR�q'_=a�_�b�_/ �g'hjR�hjL,g�a�P6Q�_�a�R�L,Q�_=b
hsgÅP�ZiL�b�_1x§ �xj_,vw³�_/SlP6`'xsR{g�P6ZO_�SlL,Q�R�q'hsa� �xj_�hsa |`���j}�������|t} v�_1Z�S v�©l��q'_
_/¼�R�_1g�a�hjL,g�v�_1ZiS�hsanP6g�P6]']'Q�_1�3hsP6R�hjL,g&SlL,QpTWV�X�TWY[XfL�b�_1x�º9hjxj_ ª v

Á�q'_1g�ZiL3b�_1xz �xj_�hsaOa�P
�,_=bdcMP6xjxMR�q'_�ZiL3b�_1xMhjg�SlL,Q�ZOP6R�hjL,g²onq'h " q�hsaiQ�_1xj_/�
�6P6gkR0SlL,Q0a�L,xj�3hjg'}�R�q'_�N'Q�L,]'xj_1ZÀhsaUP6`'R�L,ZOP6R�h " P6xjxj\�a�R�L,Q�_=b�P6x�a�Lrhjg�P(a�_1N�P6Q�P6R�_
TUV�X�TUY�u2L,xj�,_1Q " L,gkR�Q�L,x£ �xj_,v9³�_/SDP6`'xjR¤g�P6Zi_nSlL,QWR�q'hsa¤ �xj_nhsa |e�	�j}�������|t} v�a�h¡S
©l��q'_(_/¼3R�_1g�a�hsL,g�v�a�h¡S%hsanP6g�P6]']'Q�_1�2hsP6R�hsL,g&S�L,QMu2L,xj�,_1Qp¾;g'N'`'Rpº9hjxj_ ª v

´§L,R�q�R�q'_=a�_{ �xj_�P6Q�_�a�R�L,Q�_=b�hjg�R�q'_�ZiL3b�_1x?b�hjQ�_ " R�L,Q�\,v{��q'hsa�b�hjQ�_ " R�L,Q�\ " P6g
]B_pa�_1R¤`�a�hsg'}�R�q'_zXfL�b�_1x�g�P6Zi_pP6g�bOb�hjQ�_ " R�L,Q�hj_=a " L,ZiZ�P6g�b�hjg�R�q'_ è Q�L,]'xj_1Z
ZO_1gk`�v

2.1.4 Structural overview

º9hj},`'Q�_ ¶ v « },hj�,_=a�P6g�L)�,_1Q��2hs_1o¿L6S�P6xjx§ �xj_=a " Q�_=P6R�_=b|L,Q�`�a�_=b|hjg�TWV�X�TWY
b�`'Q�hsg'}iP�ZiL3b�_1x�]'`'hsxsb�hjg'}�P6g�b^a�hjZ{`'xsP6R�hjL,g&a�_=a�a�hsL,g�v
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Figure 2.1: ü Ë 
 Î�6��j6¡Î�Ï

2.2 ELMER Front main windo w

TWV�X�TWY�º'Q�L,gkR�ZOP6hjg|onhjg�b�L)omhsaia�q'L
ong²hjg²º9hj},`'Q�_ ¶ v ¶ v���q'_�g2`'Z�]B_1Q�a
a�q'L)ong{hsgr]'Q�P " �,_1R�a?Q�_/Sl_1Q�R�L�b�h¡¢d_1Q�_1gkR?P6Q�_=P,a9hjg(R�q'_§ZOP6hjgronhsg�b�L
o�v?Á�hsg�b�L
o
P6Q�_=P,azP6Q�_�R�q'_rS�L,xjxsL
onhjg'}'¨
3 � « v �M��hsR�xj_1]�P6Q
3 � ¶ v �MX�_1gk`']�P6Q
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3 � ×3v �zXfL�b�_1x�onhjg�b�L)o�R�L2L,xj]�P6Q
3 � µ v � è Q " L2_=a a " L,gkR�Q�L,x%R�L2L,xj]�P6Q
3 � ® v �zXf_=a�a P6},_rP6Q�_=P
3 � ¯ v ��u2R�P6R�`�azP6Q�_=P

Figure 2.2: ú%û£ü�ú%ý�þkÿ Ë1Ì3ÍF�z � Ì�( � Ì 
 Ë>(

��q'_�X�L�b�_1x�onhjg�b�L
o R�L3L,xj]�P6Q � ×3v � " L,g2R�P6hjg�a " L,ZiZOP6g�b�]'`'R�R�L,g�a�onq'h " q
" L,g2R�Q�L,xnq'L
o�R�q'_&ZiL�b�_1x0},_1L,Zi_1R�Q�\�hsa{b�hsa�N'xsP
\,_=bwhjgÅR�q'_^XfL�b�_1x§onhjg�b�L
o�v
��q'h�aronhjg�b�L)oÆhsa�Pfa�_1N�P6Q�P6R�_�},Q�P6N'q'h " a�onhjg�b�L
oÆSlL,Q(R�q'_OZOL3b�_1x0},_1L,Zi_1R�Q�\
P6g�b|hsR�hsa{g'L,Ria�q'L)ong�hjg|º�hs},`'Q�_ ¶ v ¶ v���q'_ è Q�L " _=a�a " L,g2R�Q�L,xnR�L2L,xj]�P6Q � µ v �
" P6g�]£_O`�a�_=b�R�L�a�R�P6Q�R�a�L,xs�,_1Q1c�NBL�a�R�N'Q�L " _=a�a�L,Q(P6g�b�L,R�q'_1Q(N'Q�L " _=a�a�_=a1v^��q'_
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X�_=a�a�P6},_�P6Q�_=P � ® v ��hjg�R�q'_�Zihsb'b�xj_�L6S0R�q'_�onhjg�b�L
oÇh�az`�a�_=b�SlL,Q�b�hsa�N'xsP
\2hjg'}
a�q'L,Q�R^Zi_=a a�P6},_=a&Q�_1xsP6R�_=b�R�L " L,ZiZOP6g�b'a^P6g�b�P " R�hsL,g�a&ZOP,b�_�b�`'Q�hjg'}�R�q'_
a�_=a�a�hjL,g�v���q'_�u2R�P6R�`�a{P6Q�_=P � ¯ v ��P6RrR�q'_�]£L,R�R�L,Z L6SnR�q'_�onhjg�b�L
o�R�_1xsxsa�R�q'_
gk`'Z{]B_1QzL6S " `'Q�Q�_1gkR�xj\^b�_/ �g'_=b�N�P6Q�P6ZO_1R�_1Q�azP6g�b^L,R�q'_1Q�a�R�P6R�`�aphjg�SlL,Q�ZOP6R�hjL,g
SlL,QrR�q'_OZiL�b�_1x»v&¾ygwR�q'_O_/¼'P6ZiN'xj_�ZiL�b�_1xWN�P6Q�P6Zi_1R�_1Q�a�q�P=�,_�g'L,R(\,_1R(]B_1_1g
b�_/ �g'_=b�P,anR�q'_t�ØKzL,g'_,���6P6xj`'_=a�hjg�b�h " P6R�_,v

2.3 General user interface features

��q'hsa�a�_ " R�hjL,g�},hj�,_=a�P6g�L
�,_1Q��3hj_1o[L6S0R�q'_{S�_=P6R�`'Q�_=a�onq'h " q�P6Q�_ " L,ZOZiL,gfSlL,Q
P6xjx�TWV%X�TWY[º'Q�L,g2Rponhjg�b�L
opa=v

2.3.1 Standar d windo w buttons

��q'_ionhjg�b�L)o " L,g2R�Q�L,xU]'`'R�R�L,g�a�xjL " P6R�_=b�P6R(R�q'_O]BL,R�R�L,Z L6Sn_=P " qwTWV%X�TWY
º'Q�L,g2Rzonhjg�b�L)o¦q�P=�,_rR�q'_rS�L,xjxsL
onhjg'}{Sl`'g " R�hjL,g�a1¨

3 ÃM�B¨�P "1" _1N'R�af©�hjSza�\2g2R�P�¼�hsa " L,Q�Q�_ " R ª P6g�b|a�P
�,_=a�P6xjx0NBL�a�a�hs]'xj_ " q�P6g'},_=a
ZOP,b�_&hjg|R�q'_^onhjg�b�L)o�vÅKML,R�_^q'L
o0_1�,_1QiR�q�P6R�\,L,`²a�R�hjxjx§q�P=�,_^R�L�a P=�,_^R�q'_
ZiL�b�_1x� �xj_pa�_1N�P6Q�P6R�_1xj\{]B_/S�L,Q�_ " q�P6g'},_=aUP6Q�_za�R�L,Q�_=biN£_1Q�ZOP6g'_1g2R�xj\,v¤��q'_nonhjg��
b�L
oÉhsa " xjL�a�_=b
3 t§P6g " _1x»¨^P6]�P6g�b�L,g�a�P6xjx�N£L�a�a�hj]'xj_ " q�P6g'},_=aiZOP,b�_&hjg|R�q'_^onhjg�b�L)oÈP6g�b
" xjL�a�_=a�R�q'_(onhjg�b�L
o
3 �MN'N'xj\B¨?a P6Zi_rP,anR�q'_�ÃM�&]'`'R�R�L,g�c�]'`'RpR�q'_�onhjg�b�L)o¦hsa�xj_/SlR�L,N£_1g
¾;gi},_1g'_1Q�P6x»ckonhsg�b�L
opa0onhjxjx�Q�_1ZOP6hjg�L,NB_1gO`'g2R�hjx " xjL�a�_=bi]k\�R�q'_z`�a�_1QUonhjR�qiR�q'_
ÃM�&L,QMt§P6g " _1x%]'`'R�R�L,g�a1v§�Ma�hjg'}�R�q'_ " L,ZiZOP6g�b'a�hsg^R�q'_rÁ�hsg�b�L
o¦Zi_1g2`fP6xjx
L,NB_1g�TWV�X�TWY�º'Q�L,g2R0onhsg�b�L
opa " P6gO]B_ " L,g2R�Q�L,xjxj_=bihsgi},Q�L,`'N�a1vWº'L,Q§b�_1R�P6hjxsa1c
a�_1_�R�q'_rÁ�hjg�b�L)o�Zi_1gk`fa�_ " R�hjL,g^hjg&R�q'hsa " q�P6N'R�_1Q1v
X�L3b�h¡ �_=b|b'P6R�P�hjg|_1gkR�Q�\� �_1xsb'a{hsa�b�hsa�N'x�P=\,_=b�`�a�hjg'}�P�Q�_=bÅS�L,g2R{`'g2R�hjxnR�q'_
ZiL�b�h¡  " P6R�hjL,g�anP6Q�_rP "1" _1N'R�_=bf]k\�N'Q�_=a�a�hjg'}�R�q'_(�MN'N'xj\�]'`'R�R�L,g�v
¾;gwP&onhjg�b�L
oÆq'_=P,b�_1Q1c9P6g�P,a�R�_1Q�hsa���b�hsa�N'xsP
\,_=b�P�S�R�_1Q(R�q'_ionhjg�b�L
o¹R�hjR�xj_�hjg��
b�h " P6R�_=aMR�q�P6RMR�q'_�b'P6R�P�hjg�R�q'_{onhjg�b�L
o[q�P,a�]£_1_1g�ZiL3b�hj �_=bdv è Q�_=a�a�hsg'}OR�q'_
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�MN'N'xj\�]'`'R�R�L,g�Q�_=a�_1R�apP6xsa�L�R�q'hsa�hjg�b�h " P6R�L,Q1v

2.3.2 Windo ws with bod y and boundar y tables

� " L,ZiZiL,g�SlP " R�L,QrR�L�R�q'_=a�_ionhjg�b�L)oparhsarR�q'_�´§L3b�hs_=a�xjhsa�R�]BL=¼�L,g�R�q'_iR�L,N
xs_/S�Rr`'g�b�_1Q�R�q'_v�Ø´§L3b�hj_=a=¨¡�{q'_=P,b�_1Q1vwÃMgÅR�q'_�Q�hs},qkR�a�hsb�_iL6SzR�q'_�onhjg�b�L)oÆhsa
P�xjhsa�R�]£L
¼�onq'h " q " L,gkR�P6hjg�a�R�q'_�N�P6Q�P6Zi_1R�_1Q�a�_1R�aMonq'h " q�P6Q�_�_1g2R�_1Q�_=b�hjgfR�q'_
N�P6g'_1xyv�Á�q'_1g�R�q'_=a�_fN�P6Q�P6ZO_1R�_1Q�a�_1R�a�P6Q�_�P6R�R�_ " q'_=b�b�hsQ�_ " R�xj\|R�Lw]BL3b�hj_=a=c
xshj�,_�R�q'_r_=�k`�P6R�hsL,g�apL,QpZOP6R�_1Q�h�P6x�N'Q�L,N£_1Q�R�hj_=a=c'L,g'xj\�R�q'_=a�_rRyo0L�xjh�a�R�]£L
¼3_=a�P6Q�_
�3hsa�hs]'xj_,v�¾yg�a�L,Zi_�onhjg�b�L)opa�b'P6R�P&hsa�P6R�R�P " q'_=b�R�L^R�q'_�]BL,`'g�b'P6Q�hj_=a1c�P6g�b�hsg
R�q'_=a�_�onhjg�b�L)opa{R�q'_1Q�_�h�a(P6xsa�L�P�´§L,`'g�b'P6Q�hj_=a{xjh�a�R�]£L
¼Bc9onq'h " qÅb�hsa�N'xsP=\�a(P6xjx
R�q'_�]BL,`'g�b'P6Q�hj_=a�SlL,QpR�q'_ " `'Q�Q�_1g2R�xj\^a�_1xj_ " R�_=b&]BL3b�\,v
¾;g�R�q'_iSlL,xjxjL)onhjg'}&xjhsa�R�R�q'_O´§L,`'g�b'P6Q�hj_=a=c�´§L,`'g�b'P6Q�\ " L,g�b�hjR�hjL,g�arP6g�bwXf_=a�q
b�_1g�a�hjRy\�onhjg�b�L
oÉP6Q�_�]BL,`'g�b'P6Q�\�xj_1�,_1x�onhjg�b�L
opa=c'L,R�q'_1Qponhjg�b�L
opazP6Q�_r]£L�b�\
xs_1�,_1x�onhjg�b�L
opa1v
3��K���D�P|t}������

´0L�b�hj_=a
´0L,`'g�b'P6Q�hs_=a

3������j����}�| |t}������
TW�k`�P6R�hsL,g�a

3�¡i�	��}��2|t}����,�
¾yg'hjR�h�P6x " L,g�b�hjR�hsL,g�a
´0L�b�\iSlL,Q " _=a
X�P6R�_1Q�hsP6x�a
´0L,`'g�b'P6Q�\ " L,g�b�hjR�hsL,g�a

3�¡x}"~"��|t}����`�£¢{}D¤P��}l¡¥}"~q���
Xf_=a�q�a�R�Q�` " R�`'Q�_
Xf_=a�q�b�_1g�a�hjRy\

KML,R�_,¨���q'_=a�_�onhjg�b�L
opa�P6Q�_�b�_=a�hj},g'_=b²R�LÅ]£_�`�a�_=b²hsg " L,g+) `'g " R�hjL,g¥onhjR�q
R�q'_�XfL�b�_1xBonhjg�b�L
o�c3]£_ " P6`�a�_MhjRUq'_1xjN�aUR�L�hsb�_1gkR�hjS�\�]BL3b�hj_=a0P6g�bO]BL,`'g�b'P6Q�hj_=a
hsg�R�q'_iZiL�b�_1x»viYp_/Sl_1Q�R�L�R�q'_OX�L3b�_1xUonhjg�b�L
o¹a�_ " R�hjL,g�hjg�R�q'_i_1g�b�L6SnR�q'hsa
" q�P6N'R�_1Q1v
Á�q'_1g�]BL,`'g�b'P6Q�hj_=arP6Q�_ib�hsa�N'x�P=\,_=b�hjg�R�q'_iX�L3b�_1x¤onhjg�b�L)o�R�q'_1\�P6Q�_igk`'Z��
]B_1Q�_=b&`�a�hjg'}�R�q'_�a�P6Zi_�hsb&gk`'Z{]B_1Q�anR�q�P6RzP6Q�_r`�a�_=b&hsg^]£L,`'g�b'P6Q�\�R�P6]'xj_=a1v
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�MxjxeR�q'_=a�_Monhjg�b�L
opa§q�P
�,_ " L,ZOZiL,gOQ�`'xj_=a§P6g�bOS�_=P6R�`'Q�_=a0SlL,QUR�q'_�b'P6R�P�_1g2R�Q�\,c
P,an_/¼�N'xsP6hjg'_=b�]B_1xjL
o�v
��q'_0 �Q�a�R�a�R�_1N{hjgrR�q'_�b'P6R�PM_1gkR�Q�\rhsa%R�LMa�_1xs_ " R%R�q'_UR�P6Q�},_1R?]BL3b�\�L,Q9]£L,`'g�b'P6Q�\
SlL,Q9R�q'_nb'P6R�P�v?�pSlR�_1Q?R�q�P6R¤b�_/ �g'hjR�hjL,g�a " P6g�]£_§_1gkR�_1Q�_=b�`�a�hsg'}MR�q'_nb'P6R�P�_1gkR�Q�\
 �_1xsb'a�hsg²R�q'_�onhjg�b�L)o�v�u2L,Zi_fL6S�R�q'_� �_1xsb'aiZOP
\�q'L)oU_1�,_1Q�]£_�b�hsa�P6]'xj_=bdc
]B_ " P6`�a�_�R�q'_1\^P6Q�_�g'L,RzP6N'N'xjh " P6]'xj_�SlL,QnR�q'_�R�P6Q�},_1Rp]BL3b�\�L,Qn]£L,`'g�b'P6Q�\,v0º'L,Q
_/¼'P6ZiN'xj_,c�h¡S3R�q'_§`�a�_1Q�hsa�_1g2R�_1Q�hjg'}�PzZOP6R�_1Q�hsP6xkb�_/ �g'hsR�hjL,grSlL,Q�Pz]£L�b�\,c�P6g�b�R�q'_
]BL3b�\^b�L3_=azg'L,RMq�P=�,_�P�Ú�L)oÙ_=�2`�P6R�hjL,g�b�_/ �g'_=bdcBhjRMoUL,`'xsbfg'L,RM]B_rNBL�a�a�hj]'xj_
R�Li_1g2R�_1QzP6gk\�Ú�L
oÉQ�_1xsP6R�_=b^ZOP6R�_1Q�hsP6x�b'P6R�P�SlL,QnR�q'_r]BL3b�\,v
¾;grZOP6gk\�onhsg�b�L
opa9b'P6R�Pn �_1xsb'a�P6Q�_0b�_1�3hsb�_=b�hjg2R�LMa�`']�a�_1R�a%]k\�_=�2`�P6R�hjL,g(R;\2NB_,v
��q'_=a�_�a�`']�a�_1R�a " P6g&]B_�P " R�hj�6P6R�_=b&P6g�b&b�hsa�N'xsP
\,_=bO`�a�hsg'}�R�q'_�_=�2`�P6R�hjL,g�R;\2NB_
Q�P,b�hjL�]'`'R�R�L,g�azhjg^R�q'_rP6Q�_=PiP6]BL
�,_rR�q'_(b'P6R�P� �_1xsb'a1v
³�P6R�P�hjgwR�q'_ " `'Q�Q�_1gkR�xj\�P " R�hs�,_i_1gkR�Q�\� �_1x�b " P6gw]B_iQ�_=a�_1RrR�L�R�q'_ON'Q�_1�3hjL,`�a
�6P6xj`'_&]k\|N'Q�_=a�a�hjg'}�R�q'_fTUa " �,_1\�L,g�R�q'_f�,_1\2]BL�P6Q�bdv²¾»S�P� �_1xsb|a�`'N'NBL,Q�R�a
_1gkR�_1Q�hsg'}iZ�`'xsR�hjN'xj_���P6xj`'_=a=c�P�a�N�P " _�hsa�`�a�_=b�P,azP�a�_1N�P6Q�P6R�L,Q1v

2.3.3 Attac hing parameter sets to bodies and boundaries

Á�q'_1gfP6xjx�g'_ " _=a�a�P6Q�\^b'P6R�P�SlL,QnR�q'_rg'_1o¦N�P6Q�P6ZO_1R�_1QMa�_1Rnq�P,az]£_1_1g^_1g2R�_1Q�_=bdc
hjR�hsa�P,b'b�_=b�R�L&R�q'_�xjhsa�R�L6S0N�P6Q�P6ZO_1R�_1Qra�_1R�a�`�a�hjg'}�R�q'_i�nb'b�]'`'R�R�L,g�`'g�b�_1Q
R�q'_rN�P6Q�P6Zi_1R�_1Qzxjhsa�R�]BL=¼dv¤¾»S?P6g�_/¼3h�a�R�hjg'}{N�P6Q�P6Zi_1R�_1Qza�_1Rnhsa�]B_1hjg'}�ZiL�b�h¡ �_=bdc
R�q'_(`'Ndb'P6R�_(h�apP " R�hj�6P6R�_=b�L,g'xj\&P�S�R�_1QMR�q'_��MNBb'P6R�_�]'`'R�R�L,gfhsapN'Q�_=a�a�_=bdvp��q'_
³�_1xj_1R�_�]'`'R�R�L,g�Q�_1ZiL)�,_=apR�q'_ " `'Q�Q�_1g2R�xj\&a�_1xj_ " R�_=b&_1gkR�Q�\�SlQ�L,ZmR�q'_�xjhsa�R�]£L
¼Bv
TWP " qON�P6Q�P6Z{R�_1QWZ�`�a�R¤q�P=�,_zP�`'g'hs�2`'_ng�P6Zi_,v¤¾;g�},_1g'_1Q�P6x�hjR?hsa?]B_1R�R�_1QWR�L�`�a�_
b�_=a " Q�hjN'R�hs�,_{g�P6ZO_=a�S�L,Q�N�P6Q�P6Zi_1R�_1Q�a�_1R�a1v ê L)oU_1�,_1Q1c9hjR�hsa�P6xsa�L&NBL�a�a�hj]'xj_{R�L
`�a�_0R�q'_§b�_=P�Sl`'xjR%P6`'R�L,ZOP6R�h " g�P6Zihjg'}Ma " q'_1Zi_0onq'_1Q�_0N�P6Q�P6ZO_1R�_1Q�a9P6Q�_0g�P6Zi_=b
xjhj�,_,¨¦�Ø´0L�b�\�º'L,Q " _ « �¡c��Ø´§L�b�\3º'L,Q " _ ¶ �¡cev1v1v�¾»SBg'L�N�P6Q�P6Zi_1R�_1Q¤g�P6Zi_�hsa9},hj�,_1g�c,L,Q
R�q'_pg�P6Zi_nh�a¤},hj�,_1g�hsa?R�q'hsaW]�P,a�h " SlL,Q�Z�c�R�q'_pg'_/¼�RWP=�6P6hjxsP6]'xj_�g�P6Zi_zhjgia�hjZihsxsP6Q
SlL,Q�Z�h�a " Q�_=P6R�_=b�P6`'R�L,Z�P6R�h " P6xjxj\^onq'_1g�R�q'_��nb'b�]'`'R�R�L,g�hsa�N'Q�_=a�a�_=bdv{��q'hsa
N'Q�P " R�h " _ih�a�g'L,R(Q�_ " L,ZiZO_1g�b�_=bdc%]'`'R(hsR�]£_i`�a�_/S�`'x¤SlL,Q(�2`'h " ��_/¼�N£_1Q�hjZO_1gkR�a
onq'_1Q�_rR�q'_rg�P6ZO_=apP6Q�_�g'L,Rp_=a�a�_1g2R�hsP6x»v
¾ySUPOR�P6Q�},_1R�]BL3b�\^L,Q�]BL,`'g�b'P6Q�\fb�L2_=a�g'L,R " `'Q�Q�_1gkR�xj\�q�P=�,_�P6gk\fN�P6Q�P6Zi_1R�_1Q
a�_1R9P6R�R�P " q'_=b{R�LzhjR1c6Ppg'_1oÅN�P6Q�P6Zi_1R�_1Q?a�_1R%h�a%P6`'R�L,ZOP6R�h " P6xsxj\MP6R�R�P " q'_=b�R�L�R�q'_
R�P6Q�},_1Rp]BL3b�\OL,Qn]£L,`'g�b'P6Q�\�onq'_1g^R�q'_�N�P6Q�P6Zi_1R�_1Qphsa�P,b'b�_=b&R�L�R�q'_�xjh�a�R�]£L
¼Bv
ÃMR�q'_1Q�onhsa�_UR�q'_W`�a�_1Q�q�P,a%R�Lp`�a�_¤R�q'_U��R�R�P " q�]'`'R�R�L,grR�LMP6R�R�P " q(R�q'_ " `'Q�Q�_1gkR�xj\
a�_1xj_ " R�_=b&N�P6Q�P6ZO_1R�_1QpR�L�R�q'_ " `'Q�Q�_1gkR�xs\&a�_1xj_ " R�_=b&]£L�b�\OL,Qz]£L,`'g�b'P6Q�\,v
ÃMg'xj\�L,g'_{N�P6Q�P6Zi_1R�_1Q�a�_1R " P6g�]£_�a�_1xj_ " R�_=b�P6R�P�R�hsZi_,ce]'`'R�hjg�a�L,Zi_ " P,a�_=a
hjRih�a�N£L�a a�hj]'xj_^R�LÅa�_1xj_ " RiZ{`'xjR�hjN'xj_&R�P6Q�},_1R�]£L�b�hj_=a�L,Q�]£L,`'g�b'P6Q�hs_=a�SlL,QOR�q'_
N�P6Q�P6Zi_1R�_1Q1vUX�`'xjR�hjN'xs_�a�hsZ�`'xjR�P6g'_1L,`�ana�_1xj_ " R�hjL,g�anP6Q�_(b�L,g'_r]2\�N'Q�_=a a�hjg'}�R�q'_
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" L,g2R�Q�L,x��,_1\²onq'_1g�a�_1xj_ " R�hjg'}wR�q'_�R�P6Q�},_1R�a�onhjR�q�R�q'_�xj_/SlRiZiL,`�a�_�]'`'R�R�L,g�v
è Q�_=a�a�hjg'}iR�q'_{a�q'h¡SlRn�,_1\^P6g�b�R�q'_(xs_/S�RnZiL,`�a�_r]'`'R�R�L,gfonq'hjxs_rb�Q�P6},},hjg'}OonhjR�q
R�q'_�ZOL,`�a�_ra�_1xj_ " R�anP " L,g2R�hjgk`'L,`�az},Q�L,`'N�L6S?Q�L
opanSlQ�L,ZmR�q'_�xjh�a�R�]£L
¼Bv
Á�q'_1g�PrN�P6Q�P6Zi_1R�_1Q0a�_1R0hsaWP,b'b�_=bOR�L(R�q'_zxshsa�R�]BL=¼dc,hjRWhjg'q'_1Q�hjR�a " _1Q�R�P6hjgON'Q�L,N��
_1Q�R�hs_=a�S�Q�L,ZéR�q'_OP " R�hj�,_�R�P6Q�},_1R(]BL�b�\�L,Qr]BL,`'g�b'P6Q�\,v�¾;g�R�q'_OX�L�b�_1xWZi_1gk`
onhsg�b�L
opa¤R�q'_=a�_nN'Q�L,NB_1Q�R�hj_=a¤P6Q�_nQ�_1xsP6R�_=b�R�L�R�q'_n_=�2`�P6R�hjL,g�R;\2NB_�L6SBR�q'_pP " R�hj�,_
]BL�b�\,v?¾;g&R�q'_rXf_=a�q�ZO_1gk`&onhjg�b�L
opa�R�q'h�a0N'Q�L,NB_1Q�Ry\�hsa§R�q'_�Zi_=a�q&a�R�Q�` " R�`'Q�_
L6SnR�q'_i]BL�b�\,v���q'hsa(N'Q�L,N£_1Q�R;\�hjg'q'_1Q�hjR�P6g " _ " Q�_=P6R�_=a{a�L,Zi_�Q�_=a�R�hjQ " hjR�hjL,g�a�L,g
q'L)oÇN�P6Q�P6Zi_1R�_1Q�a " P6g�]£_�P6R�R�P " q'_=b�R�L&R�P6Q�},_1R�]£L�b�hj_=a�L,Q�]£L,`'g�b'P6Q�hj_=a=v(�zg
P6R�R�P " q'Zi_1gkR�h�apg'L,R�N£L�a�a�hj]'xj_rh¡SWR�q'_{N�P6Q�P6Zi_1R�_1Q�P6g�b�R�q'_�R�P6Q�},_1R�q�P=�,_ " L,g��
Ú�h " R�hjg'}�N'Q�L,NB_1Q�R�hj_=a1vWº�L,Qn_/¼�P6ZiN'xs_MhjR§hsa§g'L,RnNBL�a�a�hj]'xj_MR�L�P6R�R�P " qfP{ZOP6R�_1Q�hsP6x
N'Q�L,NB_1Q�Ry\�SlL,QpP�]£L�b�\Oonq'h " q^q�P,anL,g'xj\�q'_=P6Rn_=�k`�P6R�hjL,g�b�_/ �g'_=bdceh¡S%R�q'hsa�ZOP��
R�_1Q�h�P6x�b�_/ �g'hjR�hjL,g^o0P,apL,Q�hj},hjg�P6xjxj\ " Q�_=P6R�_=b&S�L,QpP�Ú�L
o¦]BL3b�\,v
�%L�hsb�_1gkR�hjS�\iR�q'h�a0Z�P6R " q'hjg'}'c'P6g�P,a�R�_1Q�hsa���©<� n � ª hsa§`�a�_=b�R�L�ZOP6Q��iN�P6Q�P6Zi_1R�_1Q
a�_1R�a&onq'h " q�ZOP6R " q�R�q'_�a�_1xj_ " R�_=b�]£L�b�\²L,Q&]BL,`'g�b'P6Q�\,v���q'h�a�P,a�R�_1Q�hsa��²hsa
a�q'L
ong�hjg&R�q'_r]B_1},hjg'g'hjg'}�L6S?R�q'_rN�P6Q�P6Zi_1R�_1QpQ�L)o�v
Á�q'_1g&P�]BL�b�\�L,Q�P6g�]BL,`'g�b'P6Q�\Ohsa§a�_1xj_ " R�_=bdc'P6xjx£R�q'L�a�_�_/¼3hsa�R�hjg'}rN�P6Q�P6Zi_1R�_1Q
a�_1R�a(onq'h " q " P6gÅ]B_�P6R�R�P " q�R�L�R�q'_^a�_1xs_ " R�_=bwR�P6Q�},_1R�P6Q�_�ZOP6Q��,_=bÅonhjR�qÅP6g
P,a�R�_1Q�hsa��Bv
¾;R�hsa�NBL�a�a�hs]'xj_�R�L�a�_1xj_ " RrP^N�P6Q�P6ZO_1R�_1Qronq'h " qwhsa�g'L,RrZOP6Q��,_=b�onhjR�qwP6gwP,a �
R�_1Q�h�a��£v{��q'hsa�N�P6Q�P6Zi_1R�_1Q " P6g�]B_�_=b�hjR�_=b�P6g�b�`'NBb'P6R�_=bdc�]'`'R�hjR " P6g'g'L,Rr]£_
P6R�R�P " q'_=b�R�L&R�q'_ " `'Q�Q�_1gkRrR�P6Q�},_1RO©�R�q'_i��R�R�P " q�]'`'R�R�L,g�hsa�g'L,RrP " R�hj�,_ ª c�]£_/�
" P6`�a�_�hjRpb�L2_=apg'L,RnZOP6R " q�R�q'h�a�R�P6Q�},_1R1v
Á�q'_1g&P�N�P6Q�P6ZO_1R�_1Q§a�_1R�hsa0b�L,`']'xj_/� " xjh " �,_=bdc�R�q'_M �Q�a�R0R�P6Q�},_1R1c'R�L{onq'h " q&R�q'hsa
N�P6Q�P6ZO_1R�_1Qihsa�NBL�a�a�hj]'xj\�P6R�R�P " q'_=bdc�hsaiP " R�hj�6P6R�_=bdv²��q'_�g'_/¼�ROb�L,`']'xj_/� " xjh " �
onhsxjx�P " R�hj��P6R�_�R�q'_�g'_/¼�RpR�P6Q�},_1Rp_1R " v
��q'_�]'`'R�R�L,g�a§onq'h " q&P6Q�_z`�a�_=bOR�L{R�q'_Mq�P6g�b�xshjg'}rL6S�R�q'_�N�P6Q�P6Z�R�_1Qna�_1R�a0q�P=�,_
R�q'_�SlL,xjxjL)onhjg'}{S�`'g " R�hsL,g�a1¨

3 �nb'bd¨OP,b'b'a�P�g'_1o�N�P6Q�P6Zi_1R�_1Q�b�_/ �g'_=b�onhsR�qwR�q'_���P6xj`'_=a�hjg�R�q'_�b'P6R�P
_1g2R�Q�\� �_1xsb'a�R�LiR�q'_rxjh�a�R0L6S?N�P6Q�P6Zi_1R�_1Qza�_1R�a
3 �zNdb'P6R�_,¨�`'Ndb'P6R�_=a0R�q'_ " `'Q�Q�_1gkR�xs\�P " R�hs�,_zN�P6Q�P6Zi_1R�_1Q0onhjR�qiR�q'_p�6P6xj`'_=aWhsg
R�q'_rb'P6R�Pi_1gkR�Q�\� �_1xsb'a
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3 ³�_1xj_1R�_,¨�b�_1xj_1R�_=a�R�q'_�a�_1xj_ " R�_=b�N�P6Q�P6Zi_1R�_1Q�SlQ�L,Z�R�q'_�xjh�a�RMP6g�b�b�_1R�P " q'_=a
R�q'_nN�P6Q�P6Zi_1R�_1Q?SlQ�L,Z�P6xjx�R�q'_n]£L�b�hj_=a9L,Q¤]BL,`'g�b'P6Q�hj_=a?hjR?hsa9N£L�a a�hj]'xj\rP6R�R�P " q'_=b
R�L
3 ��R�R�P " q�¨UP6R�R�P " q'_=a�R�q'_ " `'Q�Q�_1gkR�xj\�a�_1xj_ " R�_=b�N�P6Q�P6Zi_1R�_1Q0R�L{R�q'_ " `'Q�Q�_1gkR�xj\
a�_1xj_ " R�_=b&]BL�b�\�L,Qn]BL,`'g�b'P6Q�\
3 ³�_1R�P " q�¨wQ�_1ZiL
�,_=a�R�q'_ " `'Q�Q�_1g2R^P6R�R�P " q'Zi_1g2R�SlQ�L,Z R�q'_ " `'Q�Q�_1gkR�xs\¥a�_/�
xj_ " R�_=b&]BL3b�\

2.4 Star ting ELMER Front

TWV�X�TWYÙº'Q�L,gkRza�R�P6Q�R�an]k\�R�q'_`�ØTWV�X�TWYr� " L,ZiZ�P6g�bdvW��q'hsa " L,ZiZOP6g�b " P6g
]B_�},hj�,_1g�hjg�R�q'_ " L,ZiZOP6g�b�xjhsg'_�L,Q�]2\�`�a�hjg'}^b�_=a��2R�L,N�ZO_1gk`�a�L,Q�h " L,g�a�hjS
R�q'_1\&P6Q�_(P=�6P6hjxsP6]'xj_�hjg&R�q'_rN'x�P6R S�L,Q�Z¿onq'_1Q�_(TUV�X�TUYÉhsa�`�a�_=bdv

Figure 2.3: ú%û£ü�ú%ý ÏIÍD ÿ Í � !�§�Ë����z 1Ì 
`� Ì 
 Î ÿUüe� § ÿ Ë1Ï�Ë��DÍ©¨ � Ì 
 Ë>(�Ï.ª¬«

��q'_rSlL,xjxjL)onhjg'}�L,N'R�hjL,g�P6x�N�P6Q�P6Zi_1R�_1Q�azZ�P=\^]B_r`�a�_=b�onq'_1g�R�q'_(N'Q�L,},Q�P6Z�hsa
a�R�P6Q�R�_=bd¨
3 � ZiL�b�_1x¡�yb�hjQ�_ " R�L,Q�\ �{|e�	�j}��2���D��}��7�f�����®�B��|t}
3 � ZiL�b�_1x¡�»g�P6Zi_ �{|e�	�j}��N����|t}
3 � N'Q�L,]'xj_1Z��»g�P6ZO_ �*¯B�°�����±}7| ����|t}
3 � a�_1R�R�hjg'}�a��D �xj_ �²~7}��³�³�D�j´Z~.¤¦��}²����|t}
3 � b�_/ �g'hjR�hjL,g�a��D �xj_ �`�j}D¤P�����³�µ���,~¶¤¦�±}I���Q|e}
3 � Q�_=a�`'xjR�a��yb�hjQ�_ " R�L,Q�\ �{��}"~��j���D~I���D��}��	�f���"������|t}
3 � hjg " xj`�b�_/�»N�P6R�q �{�D�������,�j}*¯����D�£�j}D¤P�����³�µ���



18 ú�ûeü�ú%ý�þkÿ Ë1Ì�Í�� Ï��£Ï�Î ÿ����	��
 Î

3 j xsL,}6�yb�hjQ�_ " R�L,Q�\ �I�±�·´����D��}·�7�f�����®���Q|e}
º�L,Qp_/¼�P6ZON'xj_�h¡S9TWV%X�TWY[º'Q�L,g2Rphsana�R�P6Q�R�_=b^`�a�hjg'}�R�q'_ " L,ZiZOP6g�bd¨

¸�¹Qº�¸Q» j�¼�½Q¾�¿�À��¾�Á>Â�¿�Ã>Ä�½QÂjÅ�Æ�Ç ¸�¹Qº�¸Q» Ç º�È�Éj¸j¹�Ê Ç,Ë>Ä�¿�Ì�Í,ÀQ½+Î
R�q'_1g�R�q'_Mb�hjQ�_ " R�L,Q�\OÂ�TWV%X�TWY�Â�X�Ã�³�TWV9u'Â�a�R�_1N�Ú�L
o¦o0L,`'xsbi]B_pR�q'_�b�_/SlP6`'xjR
b�hsQ�_ " R�L,Q�\�SlL,QrZiL�b�_1x¤ �xj_=a=v�¾yS�PfZiL�b�_1x¤ �xj_ia�R�_1N�Ú�L)o�v�_1Z�SpoU_1Q�_&a�R�L,Q�_=b�hsg
R�q�P6R�b�hjQ�_ " R�L,Q�\,c�R�q'h�a " L,ZiZOP6g�b�oUL,`'x�b�P6`'R�L,ZOP6R�h " P6xjxs\fxjL�P,b�R�q'hsa� �xj_�hjgkR�L
TUV�X�TUYÙº'Q�L,g2R1v

2.5 ELMER Front settings file

Á�q'_1g�P6g�TWV�X�TWY�º'Q�L,g2R(a�_=a�a�hsL,gfhsa�a�R�P6Q�R�_=bdc��6P6xj`'_=aMS�L,Q��6P6Q�hjL,`�a " L,gkR�Q�L,x
�6P6Q�hsP6]'xj_=a " P6g�]B_�hjg'hjR�hsP6xshj½1_=b|SlQ�L,ZÄP6g�hjg'N'`'R& �xj_²©la�_1R�R�hjg'}�a� �xj_ ª v¿��q'hsa
 �xs_�hsa�xjL�P,b�_=b�P6`'R�L,Z�P6R�h " P6xjxj\�h¡S�P^ �xj_ig�P6Zi_=b9��SlQ�L,gkR1v�_=a�S=��hsa�SlL,`'g�b�hjg�R�q'_
�ØTUV�X�TUYzÏ ê Ã�X�T0Â)xshj]��zb�hjQ�_ " R�L,Q�\�L,Q�h¡S{R�q'_�`�a�_1Qfb�_/ �g'_=b�_1g2�2hsQ�L,g'Zi_1gkR
�6P6Q�hsP6]'xj_�g�P6ZO_=bÐ�ØTWV�X�TWY²Ïpº9YpÃ�K���ÏMu3TW�n�n¾ K�¸ru£�?hsa(a�_1R(P6g�b " L,g2R�P6hjg�a
P6g2\� �xj_�g�P6Zi_�Q�_/S�_1Q�hsg'}�R�LOP�a�_1R�R�hjg'}�a� �xs_,v
��q'_�g�P6Zi_MSlL,Q§P{a�_1R�R�hjg'}�aU �xj_ " P6g�]B_�a�N£_ " hj �_=bOP6xsa�L{hjg�R�q'_ " L,ZOZOP6g�bixjhsg'_
onq'_1g�TWV�X�TWYÙº�Q�L,gkRzh�a§a�R�P6Q�R�_=b�P,an_/¼�N'xsP6hjg'_=b^P6]BL
�,_,v
u2_1R�R�hsg'}�a¤ �xj_=aWP6Q�_�a�_=P6Q " q'_=b�P6g�bixsL�P,b�_=b�hjgiR�q'_�P6]£L)�,_zL,Q�b�_1Q0P6g�b�P6gk\�xsP6R�_1Q
b�_/ �g'hsR�hjL,g^L
�,_1Q�onQ�hjR�_=azN'Q�_1�2hsL,`�anb�_/ �g'hjR�hjL,g�a1v
��q'_�a�R�Q�` " R�`'Q�_�P6g�b�R�q'_ " L,g2R�_1gkR�anL6S�R�q'hsaW �xs_zhsa§b�_=a " Q�hj]B_=bihjg&�MN'N£_1g�b�h¡¼ µ v

2.6 ELMER Front definition file

Á�q'_1g¦P6g¦TWV�X�TWY º'Q�L,gkRfa�_=a�a�hjL,g�hsa&a�R�P6Q�R�_=bdc���P6xs`'_=a�S�L,Q&`�a�_1Q�b�_/ �g'_=b
_=�2`�P6R�hjL,g�a�P6g�b�N�P6g'_1xB �_1xsb'a " P6g&]B_MxsL�P,b�_=bOSlQ�L,Z�P6g�hsg'N'`'RU �xj_�©lb�_/ �g'hjR�hjL,g
 �xs_ ª v9��b�_/ �g'hjR�hjL,g{ �xj_nhsa9xjL�P,b�_=b�P6`'R�L,Z�P6R�h " P6xjxj\rhjSBP� �xj_�g�P6Zi_=b���SlQ�L,gkR1v�_=b3S=�
h�a{S�L,`'g�b�hsgÅR�q'_Ñ�ØTWV�X�TWYzÏ ê Ã�X�T§Â)xjhj]��Ub�hjQ�_ " R�L,Q�\ÅL,Qih¡S�P�`�a�_1QOb�_/ �g'_=b
_1g2�2hsQ�L,g'Zi_1gkR���P6Q�hsP6]'xs_^g�P6Zi_=bÒ�ØTWV�X�TWY²Ïpº9YpÃ�K���Ïp³�TWº?¾;K�¾;�n¾�Ã�K�u£�0hsa
a�_1RpP6g�b " L,gkR�P6hjg�azP6gk\� �xj_�g�P6Zi_�Q�_/Sl_1Q�hjg'}�R�LiPib�_/ �g'hjR�hsL,g� �xs_,v
��q'_§g�P6Zi_0S�L,Q?P�b�_/ �g'hjR�hjL,gr �xs_ " P6g�]£_§a�NB_ " h¡ �_=b�P6x�a�Lzhjg�R�q'_ " L,ZOZOP6g�brxjhsg'_
onq'_1g�TWV�X�TWYÙº�Q�L,gkRzh�a§a�R�P6Q�R�_=b�P,an_/¼�N'xsP6hjg'_=b&hjg&R�q'_rN'Q�_1�3hjL,`�ana�_ " R�hjL,g�v
³�_/ �g'hjR�hsL,gw �xj_=a{P6Q�_^a�_=P6Q " q'_=b�P6g�bÅxjL�P,b�_=bÅhjgÅR�q'_^P6]£L)�,_&L,Q�b�_1Q�P6g�b|P6g2\
x�P6R�_1Qpb�_/ �g'hjR�hjL,g^L
�,_1Q�onQ�hsR�_=anN'Q�_1�2hsL,`�apb�_/ �g'hjR�hjL,g�a1v
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��q'_fa�R�Q�` " R�`'Q�_�P6g�b²R�q'_ " L,gkR�_1gkR�a�L6S�R�q'_�b�_/ �g'hjR�hjL,gÅ �xj_^hsa�b�_=a " Q�hj]B_=b|hjg
�MN'N£_1g�b�h¡¼ ® v

2.7 File menu

º9hjxj_�Zi_1g2` " L,ZiZOP6g�b'arP6Q�_i`�a�_=b�S�L,QrL,NB_1g'hjg'}'c%a P=�3hjg'}�P6g�b�]'Q�L
opa�hjg'}�R�q'_
ZiL�b�_1xUb'P6R�P�P6g�b�Q�_1xsP6R�_=b� �xj_=a1v^��q'_=a�_ " L,ZOZOP6g�b'a(P6Q�_�a�q'L
ong�hjgwº9hj},`'Q�_
¶ v ° v

Figure 2.4: þ�� 6¡Î©�(Î Ì �

2.7.1 Opening commands

�Ùg'_1o¦L,QpP6g�_/¼�hsa�R�hjg'}{ZiL�b�_1x�hsa�L,N£_1g'_=b�`�a�hjg'}�R�q'_�SlL,xjxjL
onhsg'} " L,ZOZOP6g�b'a1¨
3 ÃMNB_1g�t§�M³[ �xs_,¨¤Q�_=P,b&ZiL3b�_1x�},_1L,ZO_1R�Q�\OSlQ�L,ZÈP6g^_/¼�R�_1Q�g�P6x9t§�M³[ �xs_
3 ÃMNB_1gfZi_=a�q� �xj_,¨§Q�_=P,bfZOL3b�_1x�},_1L,ZO_1R�Q�\�P6g�bfZi_=a�q^S�Q�L,Z�P6gf_/¼�R�_1Q�g�P6x
Zi_=a�q& �xs_
3 ÃMNB_1g^ZiL�b�_1xd �xj_,¨¤Q�_=P,b�P�N'Q�_1�3hjL,`�a�xj\�a�P=�,_=b^ZOL3b�_1xB �xj_O© n v�_1Z�S9 �xj_ ª
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¾yS9P�ZOL3b�_1xdo0P,apN'Q�_1�2hjL,`�a�xj\iL,NB_1g'_=b�P6g�b&R�q'_1Q�_rhsana�L,ZO_�`'g�a P=�,_=b�b'P6R�P�ceP6g
L,N'R�hsL,g^hsa�},hj�,_1g^R�Lia�P
�,_rR�q'_rL,xsb&ZiL�b�_1xd]£_/SlL,Q�_rxjL�P,b�hsg'}�P�g'_1oÉL,g'_,v

2.7.2 Load/Unload Mesh

X�_=a�q " P6g�]£_zxjL�P,b�_=biL,QW`'g'xsL�P,b�_=bOb�`'Q�hjg'}
P�TUV�X�TUYÙº'Q�L,g2RMa�_=a a�hjL,g^P,a�SlL,xjxjL
opa=¨
3 V�L�P,b�Zi_=a�q�¨ph¡SWZO_=a�qf �xs_�hsa�P=�6P6hjxsP6]'xs_
]'`'R " `'Q�Q�_1gkR�xj\�g'L,RWxjL�P,b�_=bdc2R�q'hsa " L,ZiZ�P6g�b'a¤Q�_=P,b'aWR�q'_pZO_=a�q�hjgkR�L�TWV�X�TWY
º�Q�L,gkR
3 �zg'xjL�P,b�ZO_=a�q�¨�R�q'h�a " L,ZiZOP6g�b'aWQ�_1ZOL
�,_=aWR�q'_zZi_=a�q�SlQ�L,Z�R�q'_pZi_1ZiL,Q�\,v
u2L,ZO_1R�hjZi_=a0hjR0Z�P=\O]B_�`�a�_/S�`'xdR�L�Q�_1ZiL)�,_rP�x�P6Q�},_MZi_=a�q�SlQ�L,Z�R�q'_�Zi_1ZiL,Q�\
]B_/SlL,Q�_ra�R�P6Q�R�hjg'}�L,R�q'_1QzTWV%X�TWYÙZiL�b�`'xj_=a
KML,R�_,¨W¾yS%Zi_=a�q�hsa§�,_1Q�\OxsP6Q�},_,c�hjR " L,`'xsb�]£_�`�a�_/Sl`'xdg'L,R�R�L�Q�_=P,b�hsg�R�q'_�Zi_=a�q
P6`'R�L,Z�P6R�h " P6xjxj\,vf��q'h�a�P6`'R�L,xjL�P,b�]B_1q�P=�3hjL,`'Q " P6gÅ]B_ " L,gkR�Q�L,xsxj_=bw`�a�hjg'}fR�q'_
u2_1R�R�hsg'}�a " L,ZiZ�P6g�b�hjg�R�q'_&TWb�hjR{Zi_1g2`wL,Q{R�q'Q�L,`'},q�R�q'_&�z`'R�L,xsL�P,bwZi_=a�q
]'`'R�R�L,gfhjg^R�q'_�ZOP6hjg&onhjg�b�L)o�v

2.7.3 Save model

��q'_ " L,ZiZOP6g�b'a�SlL,Qia�R�L,Q�hjg'}�ZiL�b�_1x� �xj_=a
P6g�b�Q�_1xsP6R�_=b^b'P6R�PiP6Q�_�R�q'_�SlL,xjxjL)onhjg'}'¨
3 u3P=�,_WZiL�b�_1x6 �xj_,¨�a�P
�,_=a�ZiL�b�_1x6 �xj_p© v�_1Z�S
 �xs_ ª hjg&R�q'_rZiL�b�_1xdb�hsQ�_ " R�L,Q�\
3 u3P=�,_UZOL3b�_1x, �xs_U�Ma=¨�a�P6Zi_UP,a%N'Q�_1�2hjL,`�a=c)]'`'R�R�q'_Ug�P6Zi_UP6g�b(xjL " P6R�hjL,g�S�L,Q
R�q'_�ZOL3b�_1xB �xj_�hsa�P,a��,_=b&hjg�a�R�_=P,b�L6S9`�a�hjg'}�R�q'_rb�_/SDP6`'xjR�g�P6Zi_�P6g�b&xjL " P6R�hsL,g
Ó â�ä=Ó�ÔbÕÖ�%Ó3ãçîwâH×9Ókð�×9Ó�ø¤ã%Õ�ä=Õ�â£ã�öÒ��ò�ÒBÓÙØWÓkÓ3ãçîwâH×9Õ�ø9Ó�× î�âH×9Ókð
×9ò�ä=òwö>�%â��%ðD×ÒØWÓ�ö
ò�Ò£Ó�×PA&Ñ�ä���ÓkÔ)ÖiÕ�ö=Ó¥���¦×9ò�ä=Ój×�îwâH×9Ókð�×9ò�ä=òwÕ�ö�ã�â�ä
òkÒ'ò'Õ�ð�ò�Ø�ð�Ó�ñyâ£Ô{âeä��%Ó2ÔiÜ�ÝWÞ[ÜMßéî�âH×��%ð�Ókö�AlÚ²��Ó�î�âH×�Ó2ð?ø9ð�Ó^Õ�ö�ö=òkÒ£Ó�×
ò��%ä=â£î�ò�ä=ÕDÛ�ò'ð�ð�ï[ÖÜ�%Ó3ãÙÜ�ÝWÞ[Ü�ßÞÝ�âeð�Ò£Ó2Ô�Õ�ö�ö1ä=ò'Ô
ä=Ó�× ? Õ�ñ`ß���ä=â�ö=ò�ÒBÓ
î�âH×9Ókðiø?ð�ÓÉö=Ókä1ä=Õ�ã�÷ÆÕ�ö�ä���Ô�ã�Ój×�â£ãPà�ò'ö�Õ�ä¥Õ�ö5Ødïb×�Ó2ñyò���ðsä+C	AáÚI�%Õ�ö
Ûkâ£ã�Û�ÓkÔ6ã%ö{ò'ð�ö=â�ò'ð�ðUâ�ä���ÓkÔÜ��Ô�âHÛ�Ókö
ö=Ókö{ö1ä=ò'Ô)ä=Ój×¥ñ;Ô)âBîíä���Ó^ß���ã|î�Ó2ãH�
? ÓjâNÛ�ðµ�2×9Õ�ã�÷ÅÜ�ÝUÞÙÜ�ßäã�âeö=ä+C	A
2.7.4 Browser windo ws

��q'_=a�_�onhjg�b�L)opa&P6Q�_�Zi_=P6g2R�S�L,Q�]'Q�L
opa�hjg'}ÅR�q'_� �xj_=a1c� �xj_�_=b�hjR�hjg'}�hsaig'L,R
NBL�a�a�hs]'xj_,v
3 ´0Q�L)opa�_rZiL�b�_1xB �xj_,¨Wb�hsa�N'x�P=\�a�R�q'_�ZiL3b�_1xd �xs_�hjg^P�]'Q�L
opa�_1Qzonhjg�b�L
o
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3 ´§Q�L
opa�_ra�L,xj�,_1Q§hjg'N'`'R§ �xj_,¨¤b�hsa�N'xsP
\3a0R�q'_�a�L,xj�,_1Q�hjg'N'`'R0 �xj_�hjg�P{]'Q�L)opa�_1Q
onhjg�b�L)o

Ó âeä=Ó�Ô*ß�ðsä���âB��÷B��îwâH×9Ókð�ø?ð�Ó�Õ�ö�ò�ã�âeÔ�å
î�ò'ð¤ä=ÓQâ�ä�ø?ð�Ó�à9Õ�ä�Õ�öiã�â�ä�îwÓ2ò�ãBä(ä=âÑØUÓ
Ój×9Õ�ä=Ój×çæ¡â�èÀð�Õ�ã�Ó�æµAéÚI�%Ó�ÕlãBä=ÓkÔ6ã�ò'ð(ø?ð�Ó
ö1ä=Ô+�2Û�ä��%Ô�ÓrÕ�öpö1ä=Ô�Õ�Û,ä=ð�ï��9Ô)Ó�×�Ókø?ã�Ój×�ò�ã2×
ò�ãBï�âB�%ä=ö=ÕD×�ÓêÛ+�%ò�ã�÷eÓ2öÑÛ�âB��ðD×Àî�ò�ëeÓ�ÕsäM�9ã�Ô)Ó2ò�×�ò�Ø9ð�Ó�ñyâ£ÔwÜ�ÝWÞ[ÜMß
à�Ô�â£ãBä�A

2.7.5 Save mesh

´§\�b�_/SDP6`'xjR(P6gw_/¼3R�_1Q�g�P6xWZO_=a�q�hsa�a�P
�,_=bwP,arP6gwTUV�X�TUY¹Zi_=a�q�onq'_1gwR�q'_
ZiL�b�_1x�hsana�P
�,_=bdv

u3P=�,_OZi_=a�q�hjg�TWV�X�TWY�S�L,Q�ZOP6R " L,ZOZOP6g�b " P6g�]£_�`�a�_=b�R�L�a�P=�,_iR�q'_�_/¼3�
R�_1Q�g�P6x�Zi_=a�q^_/¼3N'xjh " hjR�xj\�h¡S%R�q'h�apb�_/SlP6`'xsRn]£_1q�P
�2hjL,Qnh�a�R�`'Q�g'_=b^L6¢9v

u3P=�,_&Zi_=a�q�hjg�TUV�X�TUY è L�a�R�SlL,Q�ZOP6R " L,ZiZ�P6g�b�a�P=�,_=a{R�q'_�Zi_=a�q�hsgwR�q'_
TWV�X�TWYÙN£L�a�R�N'Q�L " _=a�a�L,Q�S�L,Q�ZOP6R

2.7.6 Exit

T?¼�hjR " L,ZiZOP6g�b�_1g�b'a�R�q'_ " `'Q�Q�_1gkR(TWV%X�TWY¹a�_=a�a�hjL,g�vr¾ySUR�q'_1Q�_�hsa�P6gk\�`'g��
a�P
�,_=b�b'P6R�P�c�R�q'_�`�a�_1Q?hsa%},hs�,_1g�P6g�L,N'R�hjL,g�R�L�a�P
�,_§R�q'_nZOL3b�_1x3]£_/SlL,Q�_ " xjL�a�hjg'}
R�q'_rN'Q�L,},Q�P6Z�v
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2.8 Edit menu

Figure 2.5: ú¦
�� Í2�rÎ�Ì �

2.8.1 Bodies

´§L�b�hj_=a " L,ZiZOP6g�b�L,NB_1g�a�P&onhjg�b�L
oÇonq'_1Q�_i]BL�b�\�g�P6Zi_=a�P6g�b " L,xjL,Q�a " P6g
]B_rb�_/ �g'_=bdvU��q'hsaponhjg�b�L
o¦h�ana�q'L
ong�hsg&º9hj},`'Q�_ ¶ v ¯ v

³�_/SDP6`'xjRr]BL3b�\�g�P6ZO_=a�P6Q�_�hjgwR�q'_�S�L,Q�Zá´§L3b�\�K(c�onq'_1Q�_�K�h�a(Pfa�_=�k`'_1g " _
g2`'Z�]B_1Q1v�´§_ " P6`�a�_^]BL�b�\�g�P6Zi_=a�P6Q�_^`�a�_=bÅhjgÅR�q'_^onhjg�b�L
opa�onq'_1Q�_�b'P6R�P
Q�_1x�P6R�_=b�R�L�R�q'_�]BL�b�\¥onhjxjx�]B_�_1g2R�_1Q�_=bdc�R�q'_1\�a�q'L,`'xsb�]£_�b�_=a " Q�hjN'R�hs�,_�R�L
Z�P6�,_�R�q'_�hsb�_1gkR�h¡Sl\3hjg'}�R�q'_r]£L�b�hj_=a§_=P,a�hj_1Q1v

��q'_�g�P6Zi_�L6S�R�q'_�a�_1xj_ " _=b�]BL3b�\|hsaib�h�a�N'xsP=\,_=b²hjg²R�q'_fg�P6ZO_�_1gkR�Q�\| �_1xsb
onq'_1Q�_(hjR " P6g�]£_�_=b�hsR�_=bdv
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Figure 2.6: ì Ë 
�� Î�Ï�( � Ì 
 Ë>(

��q'_ " L,xjL,Q§L6S%R�q'_�a�_1xj_ " R�_=b�]£L�b�\ " L,xjL,Q§hsa0a�q'L
ong&L,g&R�q'_�u2_1R " L,xjL,Q§]'`'R�R�L,g�v
��q'hsa " L,xjL,Q�hsaM`�a�_=b�onq'_1g�R�q'_�]BL3b�\fhsa�b�hsa�N'xsP
\,_=b�hsg�R�q'_iX�L3b�_1x?onhjg�b�L)o�v
©l¾yS�R�q'_�X�L�b�_1x£onhjg�b�L)o�hsaWg'L,R " `'Q�Q�_1gkR�xs\i�2h�a�hj]'xj_,c�hsR " P6g&]£_�L,NB_1g'_=bO]2\OR�q'_
³�hsa�N'xsP
\wZiL�b�_1x " L,ZiZ�P6g�b|hjg�R�q'_f³�hsa�N'xsP
\wZi_1g2`²L,Qi`�a�hsg'}�R�q'_�³�hsa�N'xsP
\
]'`'R�R�L,gwhsg�R�q'_iZOP6hjg�onhjg�b�L)o ª v è Q�_=a a�hjg'}^R�q'_�u2_1R " L,xsL,Qr]'`'R�R�L,g�L,NB_1g�a(P
" L,xjL,QnN�P6xj_1R�R�_�onq'_1Q�_�R�q'_ " L,xjL,Q�SlL,QnR�q'_r]£L�b�\ " P6g^]£_rb�_/ �g'_=bdv
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2.8.2 Boundaries

Figure 2.7: ì Ë � Ì 
  ÿ°� Î�Ï'( � Ì 
 Ë>(

´§L,`'g�b'P6Q�hj_=a " L,ZiZOP6g�biL,N£_1g�a0Pronhjg�b�L)o¥onq'_1Q�_�]£L,`'g�b'P6Q�\�g�P6Zi_=a " P6g�P6Q�_
b�_/ �g'_=bdv�¾»Sp},_1L,Zi_1R�Q�\�hsa�Q�_=P,bwSlQ�L,Z~P6g�_/¼�R�_1Q�g�P6x�Zi_=a�q� �xj_�©�h»v�_,v�ZiL3b�_1x
b�L3_=a�g'L,R " L,g2R�P6hjgfPOt§��³Ù},_1L,ZO_1R�Q�\ ª c']BL,`'g�b'P6Q�hj_=a " P6gfP6x�a�L�]£_�_=b�hjR�_=b&]2\
a�N'xjhjR�R�hjg'}�P6g�b " L,Z{]'hjg'hjg'}�R�q'_1Z�v
´§L,`'g�b'P6Q�hj_=a�©�_=b�},_=a&L,Q^a�`'Q SDP " _=a ª L6S�a�_1N�P6Q�P6R�_�]BL3b�hj_=a " P6g�]£_�P,bZ)�P " _1gkR1v
u2` " q�]BL,`'g�b'P6Q�hj_=a�P6Q�_ " P6xsxj_=b�hjg'g'_1QM]£L,`'g�b'P6Q�hs_=aMP6g�b�R�q'_{P,bZ)�P " _1gkR�]BL3b�hj_=a
P6Q�_ " P6xjxj_=bf]£L�b�\^N�P6hjQ�a1vrÃMR�q'_1Q�]£L,`'g�b'P6Q�hj_=a�P6Q�_ " P6xjxj_=bfL,`'R�_1Q�]BL,`'g�b'P6Q�hj_=a1v
Á�q'_1g�P�]BL3b�\�hsana�_1xj_ " R�_=bdc'P6xjx�hjR�a§L,`'R�_1Qp]BL,`'g�b'P6Q�hj_=apP6Q�_rb�h�a�N'xsP=\,_=b�hjg&R�q'_
]BL,`�b'P6Q�hj_=anxshsa�R�]BL=¼dv9¾;g'g'_1Qp]BL,`'g�b'P6Q�hj_=a " P6g�]B_rb�hsa�N'xsP
\,_=b&]k\&a�_1xj_ " R�hjg'}�R�q'_
" L,Q�Q�_=a�N£L,g�b�hjg'}�]BL�b�\�N�P6hjQ1v
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¾;g'g'_1Q�P6g�b�L,`'R�_1Q^]£L,`'g�b'P6Q�hs_=a�P6Q�_�a�L,Zi_1R�hjZO_=a " P6xsxj_=b�P,a&]£L,`'g�b'P6Q�\�_1xj_/�
Zi_1g2R�a1vW��q'_1\^a�q'L,`'xsb&g'L,Rn]B_ " L,g�S�`�a�_=b�onhjR�q^Zi_=a�q&]BL,`'g�b'P6Q�\�_1xs_1Zi_1gkR�a1v
´§L,`'g�b'P6Q�\�g�P6ZO_=a§P6Q�_�]2\�b�_/SDP6`'xjR�hjg�R�q'_MSlL,Q�Z¿´§L,`'g�b'P6Q�\3K�c'onq'_1Q�_rK�hsa�P
a�_=�2`'_1g " _Wgk`'Z{]B_1Q1v���]£L,`'g�b'P6Q�\ " P6gr]B_WP " R�hj�6P6R�_=b�]k\�a�_1xj_ " R�hjg'}�hjRBSlQ�L,Z¦R�q'_
]BL,`'g�b'P6Q�\(xjhsa�R�]£L
¼�L,Q�SlQ�L,Z[R�q'_�X�L3b�_1x3onhjg�b�L
o�v¤��q'_�g�P6Zi_§L6SeR�q'_�a�_1xj_ " R�_=b
]BL,`'g�b'P6Q�\�hsanb�h�a�N'xsP=\,_=b�hjg&R�q'_�]BL,`'g�b'P6Q�\�g�P6ZO_�_1gkR�Q�\� �_1xsbdc'onq'_1Q�_rhjR " P6g
]B_�_=b�hjR�_=bdv
TWb�hjR�hsg'}�]BL,`'g�b'P6Q�hj_=a " P6g�]£_�b�L,g'_�L,g'xj\�SlL,Q&L,g'_�]BL�b�\�L,Q�]BL�b�\2N�P6hjQ&P6R
P�R�hjZi_,vwÃMg'xj\�L,g'_^]BL,`'g�b'P6Q�\ " P6g|]B_^a�N'xjhjR(P6R�P�R�hjZi_,v�ÃMg'xs\ " L,ZiN'xj_1R�_
]BL,`'g�b'P6Q�hj_=a " P6g�]B_ " L,Z�]'hjg'_=bdv�u2N'xshjR�P6g�b " L,Z�]'hjg'_^L,NB_1Q�P6R�hjL,g�a " P6g�]B_
P6N'N'xjhj_=b�hjg�P6gk\�L,Q�b�_1QrP6g�b�]BL,R�q�L,NB_1Q�P6R�hjL,g�a " P6g�]B_ " P6g " _1xjxj_=b�`�a�hjg'}&R�q'_
`'g�b�L " L,ZiZ�P6g�bdv
X�`'xjR�hjN'xj_?]BL,`'g�b'P6Q�hj_=a " P6g�]£_0a�_1xj_ " R�_=br]2\�N'Q�_=a�a�hjg'}pR�q'_nt0L,gkR�Q�L,x��,_1\�b�`'Q�hjg'}
P�a�_1xj_ " R�hsL,g�v
KML,R�_,¨§u2_1_rP6xsa�L�R�q'_rX�L3b�_1x%Á�hjg�b�L)o¦a�_ " R�hjL,g�P6RnR�q'_r_1g�b�L6S9R�q'hsa " q�P6N'R�_1Q1v

2.8.3 Element Selection method

��a�N'xjhsR�L,N£_1Q�P6R�hjL,g�SlL,Q�Pp]BL,`'g�b'P6Q�\rhsa�b�L,g'_
]k\�a�_1xj_ " R�hjg'}�Pf},Q�L,`'N|L6SzZi_=a�qw_1xj_1Zi_1g2R�a
hjg�R�q'_�]£L,`'g�b'P6Q�\�P6g�b�]k\&SlL,Q�Zihjg'}iPOg'_1o
]BL,`'g�b'P6Q�\{onhsR�q{R�q'h�a?},Q�L,`'N�vW��q'_nQ�_1ZOP6hjg��
hjg'}&Zi_=a�q�]BL,`'g�b'P6Q�\f_1xj_1Zi_1g2R�a�a�R�P=\�onhjR�q
R�q'_rL,Q�hj},hsg�P6xB]BL,`'g�b'P6Q�\,v
u2_1xj_ " R�hjg'}nR�q'_¤ZO_=a�q�_1xj_1Zi_1g2R�a " P6gr]£_Wb�L,g'_
]k\&R;oULiZi_1R�q'L�b'a1¨
« v�º9hjQ�a�R�Zi_1R�q'L�bd¨�_1xs_1Zi_1gkR�a " P6g�]B_�a�_/�
xj_ " R�_=b�SlQ�L,Z¦R�q'_¤},Q�P6N'q'h " a�onhsg�b�L
o�©lX�L3b�_1x
onhjg�b�L)o ª ]k\{��N�P6hjg2R�hjg'}'�1R�q'_1ZÉb�hjQ�_ " R�xj\,v���q'hsa
hsaib�L,g'_�]k\|N'Q�_=a�a�hsg'}�R�q'_�a�q'h¡SlR��,_1\,cnP6g�b
N�P6hjg2R�hjg'}ionhjR�q�R�q'_�ZiL,`�a�_ " `'Q�a�L,Qponq'hjxj_rN'Q�_=a a�hjg'}�R�q'_(xs_/S�RnZiL,`�a�_r]'`'R�R�L,g�v
¾yS " L,g2R�Q�L,xd�,_1\�hsaWN'Q�_=a�a�_=bihjg�a�R�_=P,bOL6S�R�q'_�a�q'hjS�RW�,_1\,c3Zi_=a�qO_1xj_1Zi_1gkR�a " P6gO]B_
a�_1xj_ " R�_=b&]2\ " xjh " �3hjg'}�R�q'_1ZÈonhjR�q&R�q'_�xj_/S�R�ZiL,`�a�_�]'`'R�R�L,g�v0�Ma�hsg'}{R�q'_�Q�hs},qkR
ZiL,`�a�_�]'`'R�R�L,g " P6g " _1xsanR�q'_ " `'Q�Q�_1g2RMa�_1xj_ " R�hsL,g�a1v
¶ v�u2_ " L,g�bfZi_1R�q'L�bd¨UP6Rn �Q�a�RzPiQ�_/S�_1Q�_1g " _�Zi_=a�q^_1xj_1Zi_1g2Rphsana�_1xs_ " R�_=b^`�a�hjg'}
R�q'_�ZiL,`�a�_,v²��q'hsa�]�P,a�_fa�_1xs_ " R�hjL,g " P6g²R�q'_1g²]B_^_/¼3R�_1g�b�_=b�]2\|`�a�hjg'}�R�q'_
u2_1xj_ " Rp]'`'R�R�L,g�hjg�R�q'_�onhjg�b�L
o�vn��q'_�_/¼3R�_1g�b�_=b�a�_1xj_ " R�hjL,g^h�a " L,gkR�Q�L,xjxs_=b�]k\
R�q'_ " Q�hjR�_1Q�hsP�a�_1R0hsgOR�q'_ru2_1xj_ " R�hjL,g�Q�P,b�hjL�]'`'R�R�L,g&},Q�L,`'N�vW��q'_=a�_ " Q�hjR�_1Q�h�P(P6Q�_
R�q'_�SlL,xjxjL)onhjg'}'¨
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3 ´0\(g'_1hj},qk]BL,Q1¨�a�_1xs_ " R�hjL,g(hsa9_/¼�R�_1g�b�_=b{]k\�P,b'b�hsg'}Mg'_1hj},q2]£L,Q?_1xj_1ZO_1gkR�a�S�L,Q
" `'Q�Q�_1g2R�xj\ia�_1xj_ " R�_=bi_1xj_1Zi_1gkR�a=v?KM_1hj},q2]£L,QW_1xs_1Zi_1gkR�a0P6Q�_MP,b'b�_=biL,g'xs\{hjSBR�q'_1hjQ
g'L,Q�Z�P6x��,_ " R�L,Q " q�P6g'},_=a�xs_=a�azR�q�P6g�onq�P6R�hsa�a�_1RM]2\�R�q'_�KzL,Q�Z�P6x%R�L,xj_1Q�P6g " _
a�xjhsb�_1Q1v
3 ´0\�g'L,Q�ZOP6x»¨&a�_1xj_ " R�P6xjx�_1xj_1Zi_1g2R�a�onq'L�a�_^g'L,Q�ZOP6xn�,_ " R�L,Q�aib�hj¢B_1Q�a{xj_=a�a
R�q�P6g�R�q'_�},hj�,_1g�R�L,xj_1Q�P6g " _(SlQ�L,Z R�q'_�g'L,Q�Z�P6x��,_ " R�L,Q�L6SUR�q'_{Q�_/S�_1Q�_1g " _�_1xj_/�
ZO_1gkR
3 ´0\fN'xsP6g'_,¨�a�_1xj_ " R�P6xjx�_1xs_1Zi_1gkR�a�onq'h " q�P6Q�_{L,g�R�q'_�a�P6ZO_{N'x�P6g'_�P,a�R�q'_
Q�_/Sl_1Q�_1g " _§_1xj_1Zi_1gkR1v è xsP6g'_�b�hsa�R�P6g " _ " P6g{b�hj¢B_1Q�onhjR�q'hjgrR�q'_§R�L,xj_1Q�P6g " _§onq'h " q
h�ana�_1Rn]k\�R�q'_(³�hsa�R�P6g " _�R�L,xj_1Q�P6g " _�a�xjhsb�_1Q1v
3 �zxjxy¨9a�_1xs_ " RpP6xjxdZi_=a�q^_1xj_1Zi_1g2R�a�hjg^R�q'_�]BL,`'g�b'P6Q�\

2.8.4 Selection mode

u2_1xj_ " R�hjL,g�ZiL�b�_ " L,g2R�Q�L,xsa?q'L
o¥R�q'_§_1xs_1Zi_1gkR¤a�_1xj_ " �
R�hjL,g�P " R�`�P6xjxj\�]£_1q�P
�,_=a1¨
3 T?¼�R�_1g�bd¨�P6xjo§P=\�ar_/¼�R�_1g�b'arR�q'_ " `'Q�Q�_1g2R�a�_1xj_ " �
R�hjL,g
3 Yp_=b�` " _,¨9P6xjo0P
\3a�Q�_=b�` " _=an©lb�_=a�_1xj_ " R�a ª R�q'_ " `'Q �
Q�_1gkRMa�_1xj_ " R�hjL,g
3 ��L,},},xj_,¨�R�L,},},xs_�R�q'_�a�_1xj_ " R�hjL,g�a�R�P6R�_�SlL,QOR�q'_

_1xs_1Zi_1gkR�a�]B_1hjg'}�_/¢d_ " R�_=b
1WP6xs`'_(b�hsa�N'xsP
\,_=b^hjg�R�q'_{Kz_/¼�RzP " R�hj�,_( �_1xsb^R�_1xjx�anR�q'_(g'_/¼�RpR�L,xj_1Q�P6g " _{��P6xs`'_
onq'h " q^oUL,`'x�b�a�_1xj_ " Rng'_1o�Zi_=a�q^_1xj_1Zi_1gkR�a=v

2.8.5 Remove CAD geometr y

X�_=a�q�]BL,`'g�b'P6Q�hj_=a " P6g'g'L,R�]B_¤ZiL�b3�
hj �_=b�h¡S�ZiL3b�_1xk},_1L,Zi_1R�Q�\�hsa�b�_/ �g'_=b
]2\�Pft§��³¹},_1L,ZO_1R�Q�\,v{��q'hsa�xjhsZih¡�
R�P6R�hsL,g{h�a%hjZON'xj_1Zi_1gkR�_=b(R�L�N'Q�_1�,_1gkR
" L,g�Ú�h " R�a�]£_1R;oU_1_1g²R�q'_ft§��³�P6g�b
ZO_=a�qf},_1L,Zi_1R�Q�hs_=a1v ê L
oU_1�,_1Q1c�hjS?R�q'_{L,Q�hj},hjg�P6x¤t§�M³�},_1L,Zi_1R�Q�\�hsazQ�_1ZiL
�,_=b
SlQ�L,ZÇR�q'_pZiL�b�_1x»c,R�q'_n_/¼�hsa�R�hjg'}�Zi_=a�q " P6g�]£_nZiL�b�h¡ �_=b�P,a¤hjR¤o0_1Q�_zP�g'L,Q�ZOP6x
_/¼�R�_1Q�g�P6x�Zi_=a�q�v
��q'_�L,Q�hj},hsg�P6x�t§��³É},_1L,ZO_1R�Q�\Ohsa0Q�_1ZiL
�,_=b�SlQ�L,Z�R�q'_�ZiL3b�_1xd`�a�hsg'}�R�q'_�Yp_/�
ZOL
�,_(t§P,b&},_1L,Zi_1R�Q�\ " L,ZOZOP6g�bdv¤KzL,R�_�R�q�P6RnQ�_1Zi_=a�q'hsg'}�hsa§g'L,R�NBL�a�a�hj]'xj_Mh¡S
R�q'_�t§��³�},_1L,Zi_1R�Q�\�hsa�Q�_1ZiL)�,_=bdvO¾yR�hsa�P6x�a�L^g'L,R�N£L�a a�hj]'xj_{R�L�Q�_=a�R�L,Q�_�R�q'_
t§��³�},_1L,ZO_1R�Q�\,cda�L�hjRMhsapQ�_ " L,ZOZi_1g�b�_=b�R�L�a�P
�,_�R�q'_�L,Q�hj},hsg�P6x%ZiL�b�_1x�P6g�b
a P=�,_rR�q'_�Zi_=a�q^L,g'xj\O�,_1Q�a�hsL,g^hjg�P�b�h¡¢d_1Q�_1gkRpZiL�b�_1xB �xj_,v
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2.8.6 Remove inactive parameter data

�Mg�_=�k`�P6R�hsL,g�ZOP=\�]B_rhjg�P " R�hj�6P6R�_=b&hjg^R�q'_(ZOL3b�_1x»v ê L
o0_1�,_1Q1c£R�q'_�N�P6Q�P6Zi_/�
R�_1Q�a§Q�_1xsP6R�_=b�R�L{R�q'h�aU_=�2`�P6R�hjL,g&P6Q�_Mg'L,R�_1Q�P,a�_=b�]k\�R�q'hsa1v¤��q'_1\l) `�a�RU]B_ " L,Zi_
hsb�xj_�P6g�b�R�q'_1\�onhjxjxU]£_iQ�_=P " R�hs��P6R�_=b�h¡S�R�q'_�_=�2`�P6R�hjL,g�hsa�P6}�P6hjgwR�`'Q�g'_=b�L,g�v
��q'hsa " L,ZiZ�P6g�b�Q�_1ZiL
�,_=a¤R�q'_=a�_ng'L,g�P " R�hj�,_pN�P6Q�P6Zi_1R�_1Q�a¤NB_1Q�ZOP6g'_1g2R�xj\(SlQ�L,Z
R�q'_rZiL�b�_1xB �xj_,v

2.8.7 Solver input file

�MgÉ_/¼�hsa�R�hjg'}²a�L,xs�,_1Qfhjg'N'`'R^ �xs_whsa
L,NB_1g'_=b�S�L,Q�_=b�hsR�hjg'}�onhjR�q�R�q'_§u2L,xj�,_1Q
hjg'N'`'R^ �xs_ " L,ZiZOP6g�bdv ê L
o0_1�,_1Q1c
Ryo0L&Q�_=�k`'hjQ�_1ZO_1gkR�aMq�P,ap �Q�a�R�R�L�]£_
Zi_1R1¨
« v¤�Ma�_1QUxj_1�,_1x�q�P,a0R�L(]B_Ma�_1RUR�L è L
o0_1Q�`�a�_1Q1vz©»u2_1_M��a�_1QWxj_1�,_1x£Zi_1gk`�]£_1xsL
o ª
¶ v¤��q'_z�M`'R�Lra�P=�,_za�L,xj�,_1Q?hjg'N'`'R? �xj_pa�_1xj_ " R�hsL,g{hsg�R�q'_Mu2_1R�R�hjg'}�a¤onhjg�b�L)o²q�P,a
R�L^]B_ " q'_ " �,_=b�L6¢?v�´0\�b�_/SlP6`'xsR�P6xsx " q�P6g'},_=arhjg�R�q'_ia�L,xj�,_1Q�hjg'N'`'R� �xj_�onhjxjx
]B_(L
�,_1Q�onQ�hsR�R�_1g�onq'_1g�R�q'_{ZiL�b�_1x�hsa�a�P=�,_=bfS�L,QMR�q'_�g'_/¼�R�R�hjZi_,vz��q'hsaMZOP
\
]B_�N'Q�_1�,_1gkR�_=b�]2\^a�_1R�R�hjg'}�R�q'_(�M`'R�Lia�P=�,_�a�L,xj�,_1Qnhjg'N'`'R� �xj_ " q'_ " �3]£L
¼�L6¢9v

2.8.8 Working director y

��q'_ " `'Q�Q�_1gkR(oUL,Q��3hjg'}^b�hjQ�_ " R�L,Q�\ " P6g�]B_�a�_1R�`�a�hjg'}�R�q'hsa " L,ZiZOP6g�bdv{��q'hsa
b�hjQ�_ " R�L,Q�\�hsa�`�a�_=b�P,apR�q'_rb�_/SlP6`'xjRnZOL3b�_1x�b�hjQ�_ " R�L,Q�\,v

2.8.9 User level

��q'_(`�a�_1Qzxj_1�,_1x9a�_1R�R�hjg'} " L,g2R�Q�L,xsazR�q'_�P6ZiL,`'g2RzL6S " L,ZiZOP6g�b'aMb�hsa�N'xsP
\,_=b^hjg
Zi_1g2`�a�P6g�b�R�q'_�P6ZiL,`'g2R�L6S0o0P6Q�g'hjg'}&Zi_=a�a P6},_=a�b�h�a�N'xsP=\,_=b�onq'_1g�oUL,Q��3hjg'}
onhjR�q�R�q'_�N�P6g'_1xsa1v^��q'_1Q�_&P6Q�_OR�q'Q�_1_Oxs_1�,_1xsarP=�6P6hjxsP6]'xs_,v�KM_1o�`�a�_1Q�a{a�q'L,`'xsb
 �Q�a�R�`�a�_WR�q'_UKML
�3h " _¤xj_1�,_1x»v%��q'h�a�xj_1�,_1x�a�hjZON'xjh¡ �_=a£Zi_1gk`�a%]k\�b�hsa�N'xsP
\2hsg'}§L,g'xs\
R�q'_OZOL�a�Rr_=a�a�_1g2R�hsP6x " L,ZiZ�P6g�b'a1v�¾;R(P6xsa�L�N'Q�L,R�_ " R�a�P6}�P6hsgkR�a�`'g'hjgkR�_1g2R�hjL,g�P6x
xjL�a�a�L6S{b'P6R�PÅ]2\�},hj�3hjg'}�o0P6Q�g'hjg'}|Zi_=a�a P6},_=a�onq'_1g�ZOL3b�h¡ �_=b¥N�P6g'_1xsa^P6Q�_
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" xsL�a�_=bfonhsR�q'L,`'R�a�P
�2hsg'}�R�q'_�b'P6R�P�_1R " vr��q'_ è L)oU_1Qr`�a�_1Q�xj_1�,_1x9hjg " L,gkR�Q�P,a�R
N'Q�P " R�h " P6xjxj\�]k\3N�P,a�a�_=a?P6xjx2o0P6Q�g'hjg'}�a1v?��q'_n�nb���P6g " _=b�P6g�b è L)oU_1Q¤`�a�_1Q9xj_1�,_1xsa
a�N£_1_=b&`'N^R�q'_ro0L,Q���S�L,Qn_/¼�N£_1Q�hs_1g " _=b&`�a�_1Q�a1v
KML,R�_,¨²��q'_wb�_/SDP6`'xjR^xj_1�,_1x�hjg�R�q'_
]B_1},hjg'g'hjg'}fL6Sp_=P " q�a�_=a�a�hsL,g�hsarR�q'_
�nb��6P6g " _=b^xj_1�,_1xyv

2.8.10 Settings

Figure 2.8: 4 Î/Í;Í � Ì � ÏK( � Ì 
 Ë>(
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u2_1R�R�hjg'}�a " L,ZiZOP6g�b�L,NB_1g�a�P�onhjg�b�L)o�onq'_1Q�_ " `'Q�Q�_1gkR&N'Q�L,]'xj_1Z a�_1R�R�hjg'}�a
" P6g�]B_�ZiL�b�h¡ �_=bdv

��q'_Ma�_1R�R�hjg'}(N�P6Q�P6Zi_1R�_1Q�a " P6gO]B_Mb�_1�3hsb�_=b�hsgkR�Lr ��,_�},Q�L,`'N�a1v¤��q'_=a�_�},Q�L,`'N�a
P6Q�_�a�q'L
ong&]2\Ogk`'Z{]B_1Q�a « v¡v¡v ® hsg�º9hj},`'Q�_ ¶ v  P6g�b�R�q'_1\O_/¼3N'xsP6hsg'_=bO]B_1xjL
o�hjg
R�q'hsa�L,Q�b�_1Q1v

í,î _{r�V�X>ï>W�U�V"w¥YFX�aHyFr0W�rDU�yFkZm

��q'_rb�_/SDP6`'xjRn��P6xs`'_=aUSlL,Qn�6P6Q�hjL,`�a§ZiL3b�_1x�b�hsQ�_ " R�L,Q�hj_=a " P6g�]£_�a�_1RpP6g�b&ZOL3b�h¡�
 �_=b^`�a�hsg'}{R�q'_=a�_r_1gkR�Q�\� �_1xsb'a1v

ðBî R�h+p�X�ñ�ò.U�h�YMïZU,y�W�V�U,c<m

��q'_=a�_§N�P6Q�P6Zi_1R�_1Q�a " L,gkR�Q�L,x'�6P6Q�hjL,`�a%P " R�hsL,g�a9P,a a�L " h�P6R�_=brR�L�R�q'_0xjL�P,b�hsg'}MP6g�b
a�P
�2hjg'}�L6S¤P�ZiL�b�_1xd �xj_,v

3 �MN'N'xj\^ZiL�b�_1x% �xs_{a�_1R�R�hsg'}�azSlL,Q " _=a�R�q'_�a�_1R�R�hjg'}�a�a�P=�,_=b�hjg�P�ZiL3b�_1x� �xj_
R�Li]B_(P6N'N'xjhj_=b&onq'_1g�R�q'_(ZiL�b�_1xd �xj_rh�a�xjL�P,b�_=bdvnÃMR�q'_1Q�onh�a�_(R�q'_=a�_�a�_1R�R�hjg'}�a
P6Q�_rhj},g'L,Q�_=b

3 �M`'R�L{a P=�,_�_/¼3R�_1Q�g�P6xdZi_=a�q�hjg�TWxjZi_1Q¤SlL,Q�ZOP6R0S�L,Q " _=a0R�q'_M_/¼�R�_1Q�g�P6xdZi_=a�q
R�LO]B_�a P=�,_=b�P6`'R�L,ZOP6R�h " P6xjxj\�hjg�R�q'_�T¤xjZO_1QzZi_=a�q�S�L,Q�ZOP6RMonq'_1g�R�q'_ " L,Q�Q�_/�
a�NBL,g�b�hjg'}�ZiL�b�_1xB �xj_�hsana�P
�,_=bdv
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3 �z`'R�LrxsL�P,b�Zi_=a�q�SlL,Q " _=aWR�q'_zNBL�a�a�hs]'xj_0ZO_=a�q�R�L(]B_nxjL�P,b�_=biP6xjo§P=\�aWonq'_1g
P�ZOL3b�_1xd �xj_�hsa�xsL�P,b�_=bdv
3 �z`'R�L�a�P=�,_�ZiL�b�_1x2 �xj_USlL,Q " _=a?R�q'_�ZiL�b�_1xk �xj_§R�L�]£_na�P
�,_=b{P6`'R�L,Z�P6R�h " P6xjxj\
onq'_1g{N'Q�L " _=a�a�_=a�hjgrR�q'_�Yp`'g(ZO_1gk`�P6Q�_0a�R�P6Q�R�_=b&©�_/¼ " xs`�b�hjg'}MTWV%X�TWY è L�a�R ª v
��q'h�a�L,N'R�hjL,g^hsanP " R�hj�,_rL,g'xs\Ohjg&R�q'_ è L
o0_1QM`�a�_1Qnxs_1�,_1x
3 �z`'R�L�a�P=�,_�a�L,xj�,_1Q�hsg'N'`'R( �xj_ " L,gkR�Q�L,x�a�onq'_1R�q'_1Q�R�q'_&a�L,xj�,_1Q�hsg'N'`'R( �xj_
onhsxjx£]B_ra�P
�,_=b&onq'_1gfP{ZiL3b�_1xd �xs_�h�a§a P=�,_=bdvU��q'hsa�L,N'R�hsL,g^hsa�P " R�hj�,_�L,g'xj\Ohsg
R�q'_ è L
o0_1QM`�a�_1Qpxj_1�,_1x
KML,R�_,¨�¾yS£R�q'_�ZiL�b�_1x " L,gkR�P6hjg�aUPM�,_1Q�\�xsP6Q�},_�Zi_=a�q�P6g�b�b�hsa�N'x�P=\3hjg'}zR�q'_nZi_=a�q
h�a¤g'L,R0g'_ " _=a a�P6Q�\,c2hsRWZOP=\�]B_p`�a�_/Sl`'xeR�L{R�`'Q�gOL6¢�R�_1ZON£L,Q�P6Q�hjxs\�R�q'_MZi_=a�qOP6`��
R�L,xsL�P,b�hjg'}'vn��q'hsa " P6g�]£_{b�L,g'_(]k\^`'g " q'_ " �3hjg'}�R�q'_( �Q�a�R�P6g�b�R�q'hjQ�b " q'_ " �2�
]BL=¼�_=a�a�_1_1g&hjg�R�q'_M �},`'Q�_rP6]BL
�,_,c�P6g�b�R�q'_1g�a�_1xs_ " R�hjg'}(R�q'_�u3P
�,_�S�L,Q�a�_=a�a�hsL,g
" L,ZOZOP6g�b " q'_ " �3]£L
¼&P6R§]BL,R�R�L,ZÀL6S�R�q'hsa§onhjg�b�L
o�P6g�b� �g�P6xjxj\�N'Q�_=a�a�hjg'}(R�q'_
ÃM��]'`'R�R�L,g�v
×3vW´§Q�L)opa�_1QMP6g�b^TWb�hsR�L,Q1¨

3 ´0Q�L)opa�_1Q " L,ZiZOP6g�bO �_1xsb " P6g�]£_�`�a�_=b�R�L{b�_/ �g'_�P6g�_/¼3R�_1Q�g�P6xBN'Q�L,},Q�P6Z
SlL,Q� �xj_�]'Q�L)opa�hjg'}
3 TWb�hjR�L,Q " L,ZiZOP6g�b� �_1xsb " P6g�]B_{`�a�_=b�R�L&b�_/ �g'_�P6g�_/¼�R�_1Q�g�P6x¤N'Q�L,},Q�P6Z
SlL,Q� �xj_�_=b�hjR�hsg'}'v
ó î _`h�W�h£U�S�W�TFSBWIg�X>W�ôFU�YFkZm
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��q'_=a�_�Q�P,b�hjLi]'`'R�R�L,g�a�P6Q�_(`�a�_=b^R�L " L,gkR�Q�L,x9onq'_1Q�_(R�q'_rL,`'R�N'`'RMSlQ�L,ZmL,R�q'_1Q
TWV�X�TWYÙZiL�b�`'xj_=a�L,QnR�q'_rN'Q�L " _=b�`'Q�_ " L,ZiN'hjxj_1Q�hsanb�hsQ�_ " R�_=b&L,Qza�R�L,Q�_=b&R�L'¨

3 V�L,}i �xj_,¨Wa�P=�,_(L,`'R�N'`'RphjgkR�LiPixjL,}{ �xj_
3 u2q'_1xjxdonhjg�b�L)o�¨Wb�hjQ�_ " RnL,`'R�N'`'RnR�L�R�q'_�L,N£_1Q�P6R�hsg'}�a�\3a�R�_1Z¿a�q'_1xsx£onhjg�b�L)o
3 KML,g'_,¨UKML,R�q'hjg'}�hsanb�hsa�N'x�P=\,_=b&b�`'Q�hjg'}iR�q'_�N'Q�L " _=a�a
KML,R�_,¨ è L�a�a�hj]'xs_(xjL,}6 �xj_=a�P6Q�_�a�R�L,Q�_=b�hjg�R�q'_�V�L,}�b�hjQ�_ " R�L,Q�\f��q'hsa�b�hjQ�_ " R�L,Q�\
" P6g�]£_�b�_/ �g'_=b�`�a�hjg'}{R�q'_�X�L3b�_1xBg�P6Zi_�P6g�b�b�hsQ�_ " R�L,Q�hj_=a " L,ZOZOP6g�bOhsgOR�q'_
è Q�L,]'xj_1ZÀZi_1g2`�vWV�L,}6 �xj_=a " P6g�]B_z�3hj_1o0_=bOhjg�R�q'_MN'Q�L " _=a�a§]'Q�L
opa�_1Q0onhjg�b�L)o
©�a�_1_�R�q'_ è Q�L " _=a�a&R�P6]'xj_ " L,ZOZOP6g�b�hjg�R�q'_�Yp`'g�Zi_1g2` ª v�V�L,}6 �xj_=a�P6Q�_
P6`'R�L,ZOP6R�h " P6xsxj\Ob�_1xj_1R�_=b&onq'_1g�P6g�T¤xjZi_1Qnº'Q�L,g2RMa�_=a�a�hjL,g&_1g�b'a1v
õBî R�h+p�X®U,TBW�rDU�yFkZm

��q'_�S�L,xjxsL
onhjg'}^L,N'R�hjL,g�a{P6Q�_�`�a�_=b�R�L " L,gkR�Q�L,x§q'L
o�R�q'_ON�P6Q�P6ZO_1R�_1Q��6P6xj`'_=a
a�_1Rnhjg^R�q'h�a�onhjg�b�L
oÉP6Q�_(`�a�_=bd¨
3 u3P
�,_�S�L,Qpa�_=a�a�hjL,g�¨ " `'Q�Q�_1gkR�a�_1R�R�hjg'}�apP6N'N'xs\OL,g'xj\�hjg&R�q'hsapa�_=a a�hjL,g
3 u3P
�,_�hsg�ZiL�b�_1x»¨?a�_1R�R�hjg'}�a§P6Q�_�a�P=�,_=b�©�onq'_1g^P6N'N'xjh " P6]'xj_ ª hjg�R�q'_ " `'Q�Q�_1g2R
ZiL�b�_1xd �xj_
3 u3P
�,_rhjg& �xj_,¨Wa�_1R�R�hsg'}�anP6Q�_(a�P=�,_=b�hjg&R�q'_ " `'Q�Q�_1gkR�a�_1R�R�hjg'}�a� �xj_

2.9 Displa y menu

³�hsa�N'xsP
\OZi_1g2`^hsa�`�a�_=b^R�L " L,g2R�Q�L,x%R�q'_(X�L�b�_1x�},Q�P6N'q'h " anonhjg�b�L)o�v
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2.9.1 Displa y model

��q'_�³�hsa�N'x�P=\¦ZiL�b�_1x " L,ZiZOP6g�b " P6g�]£_
`�a�_=b�R�L²L,N£_1g�R�q'_�XfL�b�_1x�onhjg�b�L
oéh¡S�hjR
h�a�g'L,Rf�2hsa�hj]'xj_,vÆ��q'h�a " L,ZiZOP6g�b�hsa^P6xsa�L
P6R�R�P " q'_=b�R�L�R�q'_�³�hsa�N'xsP
\�]'`'R�R�L,g²hjg|R�q'_
Z�P6hjg&onhjg�b�L
o�v
��q'_�ZiL�b�_1x�hsa�b�hsa�N'x�P=\,_=b�hjgÙP²a�_1N�P6Q�P6R�_
},Q�P6N'q'h " a^onhjg�b�L
o�vmº�L,Q�b�_1R�P6hjxsa^a�_1_�R�q'_
X�L�b�_1x�onhjg�b�L
oÉa�_ " R�hjL,g^hjg&R�q'hsa " q�P6N'R�_1Q1v

2.9.2 Reset

��q'_�Yp_=a�_1R " L,ZiZOP6g�b^a�_1R�anR�q'_(X�L3b�_1x�onhjg�b�L)o¦hjg2R�L�hjR�a�hjg'hjR�hsP6xda�R�P6R�_,v

2.9.3 Labels

�Mxjx§]£L�b�\�_1xj_1ZO_1gkR�a^©�hjg'g'_1Q�P6g�b|L,`'R�_1Q�]£L,`'g�b'P6Q�hs_=a1cW_=b�},_=a�P6g�b|�,_1Q�R�h " _=a ª
P6Q�_�`'g'hs�2`'_1xj\�g2`'Z�]B_1Q�_=bdv���q'_=a�_�gk`'Z{]£_1Q�a " P6g�]B_�b�hsa�N'xsP
\,_=b�P,a�_1xj_1Zi_1gkR
x�P6]£_1xsa�hjgÅR�q'_^XfL�b�_1x�onhjg�b�L
o�vÅ��q'_=a�_�a�P6Zi_�gk`'Z{]£_1Q�a�P6Q�_^P6xsa�L�`�a�_=b|R�L
h�b�_1gkR�h¡Sl\OR�q'_�_1xj_1ZO_1gkR�anhjg^R�q'_rb'P6R�Pi_1gkR�Q�\&onhjg�b�L
opa=v
��q'_�V�P6]£_1x�a " L,ZiZOP6g�b&L,NB_1g�apP�onhjg�b�L
oÉonq'_1Q�_(R�q'_�xsP6]'xj_�b�hsa�N'xsP=\ " P6g�]£_
" L,g2R�Q�L,xjxj_=bdv
¾;g^P " L,ZiN'xj_/¼OZiL�b�_1xdhjR�hsa�a�L,Zi_1R�hjZO_=a0b�_=a�hsQ�P6]'xj_MR�L�R�`'Q�g^R�q'_�xsP6]B_1xsa0L6¢�]2\
`'g " q'_ " �3hjg'}iR�q'_ " L,Q�Q�_=a�NBL,g�b�hjg'} " q'_ " �3]£L
¼3_=a1v§��q'_r�zxsxdP6g�b^KML,g'_�]'`'R�R�L,g�a
" L,g2R�Q�L,x%R�q'_=a�_�x�P6]£_1xsa§hjg^},Q�L,`'N�a=v
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2.9.4 Bodies

´§L3b�hs_=a¤R�Lr]B_zb�hsa�N'xsP
\,_=b " P6gi]B_za�_1xj_ " R�_=b�]2\�`�a�hjg'}�R�q'_M´§L�b�hj_=a?Zi_1g2` " L,Z��
ZOP6g�b&L,QpR�q'_�u2_1xs_ " Rp]£L�b�hj_=a§]'`'R�R�L,gfhsg�R�q'_(ZOP6hjg&onhjg�b�L
o�v

2.9.5 Boundaries

´§L,`'g�b'P6Q�hj_=arR�Lf]£_Ob�h�a�N'xsP=\,_=b " P6gw]£_Oa�_1xj_ " R�_=b�]k\�`�a�hsg'}^R�q'_O´§L,`'g�b'P6Q�hj_=a
" L,ZiZOP6g�bihjgiR�q'_M³�hsa�N'xsP=\{Zi_1gk`�v?Á�q'_1g�P(]£L,`'g�b'P6Q�\�hsaUb�L,`']'xj_/� " xjh " �,_=bihjg
R�q'_ixjh�a�R�]£L
¼Bc�hsR�a�b�Q�P=o�ZiL�b�_�hsa�R�`'Q�g'_=b�L6¢|L,QrL,g�vO��q'_��Ø�Mxjx»��P6g�b9�ØKML,g'_,�
a�_1R�R�hjg'}�a " P6g^]£_rP " R�hj�6P6R�_=b^]2\�N'Q�_=a�a�hjg'}�R�q'_r�zN'N'xs\�L,QMÃM��]'`'R�R�L,g�a1v

2.10 Problem menu

¾;g²R�q'hsa�Zi_1g2`²R�q'_�P " R�`�P6xpN'Q�L,]'xs_1Z b�_/ �g'hjR�hjL,g²h�a�a�R�P6Q�R�_=bdv�X�L�a�R�L6S�R�q'_
b�_/ �g'hjR�hjL,g�a9q'_1Q�_ " L,g " _1Q�g�R�q'_nonq'L,xj_§ZiL�b�_1x'P6g�b{P6Q�_ng'L,R¤a�NB_ " h¡  " R�L�]£L�b�hj_=a
L,Qp]BL3b�\�_1xj_1Zi_1g2R�a1v
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Figure 2.9: 8�ÿ ËQö76jÎ��÷�(Î�Ì �

2.10.1 Model Name and directories

��q'_�XfL�b�_1xeg�P6ZO_MP6g�bOb�hsQ�_ " R�L,Q�hj_=a " L,ZOZOP6g�b�L,NB_1g�a0P(onhjg�b�L
o�onq'_1Q�_zR�q'_
ZOL3b�_1x�g�P6Zi_rP6g�b�R�q'_� �xj_rb�hjQ�_ " R�L,Q�hj_=a " P6g�]£_(_1gkR�_1Q�_=bdv���q'_=a�_(b�hjQ�_ " R�L,Q�hj_=a
P6Q�_&`�a�_=bÅonq'_1g|Q�_=P,b�hjg'}'cUa P=�3hjg'}�L,Q�a�_=P6Q " q'hjg'}�b'P6R�P� �xj_=a{Q�_1xsP6R�_=bÅR�L�R�q'_
ZOL3b�_1x»v

Figure 2.10: ü Ë 
 Î�6�Ì� 7�(Î' 1Ì 
{
�� ÿ Î�§IÍlË ÿ<� Î�Ï'( � Ì 
 Ë>(

KML,R�_,¨^hjR�hsa�NBL�a�a�hj]'xs_�R�L�`�a�_�a�N�P " _=a�hjg�R�q'_^ZiL�b�_1xpP6g�b�N'Q�L,]'xj_1Z~g�P6Zi_,c
]'`'R§]B_ " P6`�a�_MR�q'_=a�_Mg�P6Zi_=a§P6Q�_�`�a�_=b�P6x�a�LrhjgO �xj_1g�P6Zi_=a1c3hjRWZOP
\i]B_Ma�P�Sl_1Q0R�L
P
�,L,hsbÅa�N�P " _=a1v�u2N�P " _=a " P6g " Q�_=P6R�_�N'Q�L,]'xs_1ZOa(_=a�N£_ " hsP6xsxj\�onq'_1g� �xj_1g�P6Zi_=a
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P6Q�_r`�a�_=b^P,azP6Q�},`'Zi_1gkR�azonq'_1g " P6xjxjhjg'}{_/¼�R�_1Q�g�P6x�N'Q�L,},Q�P6ZOa1v
3 X�L3b�_1xBg�P6Zi_,¨¤R�q'hsa0g�P6Zi_�Z�`�a�R0]B_�},hj�,_1g�]B_ " P6`�a�_�hjR0hsaU`�a�_=b�P,a�P{N�P6Q�R
L6S?R�q'_rZiL�b�_1x£ �xs_�g�P6Zi_�onq'L�a�_(b�_/SDP6`'xjRn�6P6xj`'_�hsa1¨ |e�	�j}�������|t} v�_1Z�S
3 è Q�L,]'xs_1Z g�P6Zi_,¨�R�q'hsaOL,N'R�hjL,g�P6xzg�P6Zi_ " P6g¥]B_f`�a�_=b²S�L,Q�_/¼�P6ZON'xj_�R�L
hsb�_1g2R�h¡S�\^b�h¡¢d_1Q�_1gkRM�,_1Q�a�hjL,g�azL6S?R�q'_�]�P,a�h " ZOL3b�_1x»vn¾yS¤},hj�,_1g�cehjRzonhjxjx�]B_(N�P6Q�R
L6S?R�q'_rZiL�b�_1x£ �xs_�g�P6Zi_,¨ |e�	�j}�������|t}7øù¯B���j����}�|`����|t} v�_1Z�S
3 X�L3b�_1x?b�_=a " Q�hjN'R�hsL,g�¨pR�q'hsa " L,ZiZi_1g2Rz �_1xsb�hsaML,N'R�hjL,g�P6x»v�¾;R�h�aMb�hsa�N'xsP=\,_=b
L,g'xj\�hjg^R�q'hsa�onhjg�b�L)o
3 è Q�L,]'xs_1Z�b�_=a " Q�hjN'R�hjL,g�¨%R�q'h�a " L,ZiZO_1gkR9 �_1xsb�hsa9L,N'R�hjL,g�P6x»v�¾;R " P6g�]£_§`�a�_=b
R�L^b�_=a " Q�hj]B_�P&a�NB_ " h¡  " �,_1Q�a�hjL,g�L6S0R�q'_{]�P,a�h " ZiL�b�_1x»v�¾yR�hsa�b�hsa�N'xsP
\,_=bfL,g'xs\
hjg^R�q'hsa�onhsg�b�L
o
3 X�L3b�_1x�b�hsQ�_ " R�L,Q�\£¨¤R�q'_rQ�L3L,Rzb�hjQ�_ " R�L,Q�\�SlL,QnR�q'_rZiL�b�_1x£ �xs_=a
3 ¾;g " xj`�b�_{N�P6R�q�¨���a�_1Zih " L,xjL,gfa�_1N�P6Q�P6R�_=b�xjhsa�RpL6S0N�P6R�q�a�onq'h " q�P6Q�_�`�a�_=b
P,a�a�_=P6Q " q�b�hjQ�_ " R�L,Q�hj_=aMonq'_1g�xsL2L,�3hjg'}�SlL,QzN�P6Q�P6Zi_1R�_1QM �xj_=a1v è P6Q�P6Zi_1R�_1Q� �xj_
" P6g&]£_�`�a�_=b�hjg�R�q'_�SlL,xjxjL
onhsg'}(onhjg�b�L)opa1¨W¾yg'hsR�hsP6x " L,g�b�hjR�hsL,g�a1c'´0L�b�\�SlL,Q " _=a1c
X�P6R�_1Q�hsP6x�N�P6Q�P6Zi_1R�_1Q�azP6g�b^´§L,`'g�b'P6Q�\ " L,g�b�hjR�hsL,g�a
3 Yz_=a�`'xjR�aib�hjQ�_ " R�L,Q�\B¨fR�q'_�Q�L2L,R�b�hjQ�_ " R�L,Q�\ÅS�L,QiR�q'_�a�L,xj�,_1QiL,`'R�N'`'RO �xj_=a1v
��q'_=a�_�a�hjZ{`'xsP6R�hjL,g�Q�_=a�`'xjR� �xs_=arP6Q�_�a�R�L,Q�_=bw`�a�hjg'}�R�q'_iS�L,xjxsL
onhjg'}�b�hjQ�_ " R�L,Q�\
a�R�Q�` " R�`'Q�_,¨ ��}"~����ú�����D��}·�7�f����� Â�X�T0u ê ³�¾ Y�Â |t}"~"������|t} v���q'_ib�_/SlP6`'xsR��6P6xj`'_
SlL,QnR�q'hsapb�hjQ�_ " R�L,Q�\�hsa�R�q'_�ZiL�b�_1x�b�hjQ�_ " R�L,Q�\,v
3 V�L,}|b�hjQ�_ " R�L,Q�\B¨���q'_fxjL " P6R�hjL,g�SlL,QOR�q'_�xjL,}� �xj_=a " Q�_=P6R�_=b�b�`'Q�hsg'}wR�q'_
a�_=a�a�hjL,g�c�R�q'_(b�_/SlP6`'x��6P6xj`'_�hsa |e�	��}������D��}·�7�f����� Â�V�Ã�¸�³�¾ Yrv

��q'_�b�hjQ�_ " R�L,Q�\Å]'Q�L
opa�_1Qi]'`'R�R�L,g�L,N£_1g�aOP�]'Q�L
opa�_1Q�onhjg�b�L)o
SlL,Qpa�_1xj_ " R�hjg'}�b�hjQ�_ " R�L,Q�hs_=a1v
KML,R�_,¨�³�hjQ�_ " R�L,Q�\�a�_1xj_ " R�hjL,gÅhsa�b�L,g'_^]k\Åa�hjg'},xj_/� " xjh " �3hjg'}�R�q'_
b�hjQ�_ " R�L,Q�\�g�P6Zi_�hjg�R�q'_�xjhsa�R�]BL=¼¥P6g�b�N'Q�_=a�a�hjg'}�L,��]'`'R�R�L,g�v

³�L,`']'xj_/� " xjh " �2hsg'}{R�q'_rb�hsQ�_ " R�L,Q�\�g�P6ZO_�L,N£_1g�apP�a�`']Bb�hjQ�_ " R�L,Q�\�xjhsa�R1v
Á�q'_1g¦R�q'hsa�]'`'R�R�L,gÉhsa^N'Q�_=a a�_=b¦P²a�_1xs_ " R�hjL,g�xjhsa�R
L,NB_1g�a1v�t0`'Q�Q�_1gkR�xj\²P " R�hj�,_fRy\3N£_�h�aib�hsa�N'xsP
\,_=b�P,a
R�q'_�]'`'R�R�L,g�xsP6]B_1x»v9���6P6hjxsP6]'xj_�L,N'R�hjL,g�apP6Q�_,¨
3 u2_=a�a�hjL,g�¨9R�q'_M�6P6xj`'_zb�_/ �g'_=b�SlL,QUR�q'_�a�_=a�a�hsL,gihsa

`�a�_=b
3 X�L3b�_1xy¨9R�q'_(��P6xj`'_�b�_/ �g'_=bfhjg&R�q'_rZiL�b�_1xd �xj_�hsa�`�a�_=b
3 u2_1R�R�hjg'}�a=¨¤R�q'_r��P6xs`'_�b�_/ �g'_=bfhjg&R�q'_(a�_1R�R�hjg'}�a§ �xs_=anhsa�`�a�_=b
Á�q'_1giR�q'_�u3P
�,_zhjg�ZiL�b�_1x " q'_ " �2]BL=¼�hsa " q'_ " �,_=bdc3R�q'_�P " R�hj�,_p�6P6xj`'_nhsa¤a�P
�,_=b
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hsg�R�q'_(ZiL3b�_1xd �xs_,v

2.10.2 Datafiles

��q'_�g�P6Zi_=a�SlL,Q(b�h¡¢d_1Q�_1gkR�hjg'N'`'R(P6g�b�L,`'R�N'`'R( �xj_ " P6g�]£_Ob�_/ �g'_=bwhjg�R�q'hsa
onhsg�b�L
oÇonq'h " q�hsa�L,N£_1g'_=b�]2\�R�q'_i³�P6R�P� �xj_=a " L,ZOZOP6g�bdv{��q'h�a�onhjg�b�L
oÇhsa
a�q'L
ong�hjg^º9hj},`'Q�_ ¶ v «,« v

Figure 2.11: û  ,ÍD 	�Q6jÎ�Ï�( � Ì 
 Ë>(

3 XfL�b�_1x�b�hjQ�_ " R�L,Q�\B¨z©�hjg�S�L,Q�Z�P6R�hjL,g� �_1xsbdc'g'L,Rp_=b�hjR�P6]'xj_ ª
3 XfL�b�_1xd �xj_,¨z©�hjg�SlL,Q�ZOP6R�hjL,g� �_1xsbdc'g'L,Rp_=b�hjR�P6]'xs_ ª
3 u2L,xj�,_1Qnhjg'N'`'R� �xj_,¨z©�hjg�SlL,Q�ZOP6R�hjL,g� �_1xsbdc'g'L,Rn_=b�hsR�P6]'xj_ ª
3 Xf_=a�q^hsg'N'`'R� �xj_,¨z©�hjg�SlL,Q�ZOP6R�hjL,g� �_1xsbdc'g'L,Rp_=b�hjR�P6]'xj_ ª
3 Yp_=a�`'xjR�a�b�hjQ�_ " R�L,Q�\B¨M©�hjg�SlL,Q�ZOP6R�hjL,g� �_1xsbdc�g'L,Rn_=b�hsR�P6]'xj_ ª
3 Yp_=a�`'xjR§ �xj_,¨¤a�L,xs�,_1QnL,`'R�N'`'Rn �xj_,c'R�q'_(b�_/SDP6`'xjRn�6P6xj`'_�hsa1¨ |e�	�j}�������|t} v�b'P6R
3 è L�a�R�N'Q�L " _=a�a�L,Q9 �xj_,¨%R�q'hsa� �xj_§a�R�L,Q�_=a9a�L,xj�,_1Q�Q�_=a�`'xjR�a%hsg�R�q'_nTWV�X�TWY è L�a�R
SlL,Q�ZOP6R1c'R�q'_rb�_/SDP6`'xjRn�6P6xj`'_�hsa1¨ |e�	�j}�������|t} v�_1N�v
3 Yp_=a�R�P6Q�R( �xj_,¨�hjS�R�q'h�a� �xj_ih�ar},hj�,_1gÅTWV�X�TWYÈu2L,xj�,_1Q(`�a�_=a(R�q'_���P6Q�hsP6]'xs_
�6P6xj`'_=a�hjg�R�q'h�a� �xj_iP,a�hjg'hjR�h�P6x9�6P6xj`'_=a1vi��q'h�a� �xj_ia�q'L,`'xsb�]B_�hjg�R�q'_iL,`'R�N'`'R
 �xs_MSlL,Q�ZOP6R
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3 Yz_=a�R�P6Q�R�R�hjZi_=a�R�_1N&NBL�a�hjR�hjL,g�¨9R�q'_�R�hjZi_=a�R�_1N&hjg�R�q'_�Q�_=a�R�P6Q�Rn �xs_�onq'h " q&hsa
`�a�_=b�SlL,QMR�q'_{Q�_=a�R�P6Q�R���P6xs`'_=a1v��Ç½1_1Q�L&��P6xj`'_�hjg�R�q'hsap �_1x�bfZi_=P6g�a�R�q�P6R�R�q'_
xsP,a�R�R�hjZO_�a�R�_1N�hsa�`�a�_=bdv
3 ¸�_1]'q�P6Q�b�R�SDP " R�L,Q�a� �xj_,¨�R�q'hsa{ �xj_�hsa{`�a�_=b|R�L�a�R�L,Q�_�¸�_1]'q�P6Q�b�R�SDP " R�L,Q�a
onq'_1g^R�q'_1\�P6Q�_ " P6x " `'x�P6R�_=b�`�a�hjg'}�R�q'_(¸�_1]'q�P6Q�b�R�SDP " R�L,Q�a " L,ZiZOP6g�b�hjg�R�q'_
Yp`'g^ZO_1gk`�vU³�_/SDP6`'xjRn��P6xs`'_�h�a1¨U¸�_1]'q�P6Q�b�R�º�P " R�L,Q�a1v�b'P6R
3 1�hj_1o�SDP " R�L,Q�a� �xj_,¨�R�q'h�ad �xj_Whsa�`�a�_=b�R�Lza�R�L,Q�_0�2hs_1o�SlP " R�L,Q�a%onq'_1g(R�q'_1\rP6Q�_
" P6x " `'xsP6R�_=b�`�a�hjg'}�R�q'_�1�hj_1o|SlP " R�L,Q�a " L,ZiZOP6g�b�hjg�R�q'_MYp`'giZi_1g2`�v¤³M_/SDP6`'xjR
�6P6xj`'_�hsa1¨�1�hj_1opº�P " R�L,Q�a1v�b'P6R
KML,R�_,¨�ÃMg'xj\�a�hjZON'xj_{ �xj_�g�P6Zi_=a " P6gw]£_i_1g2R�_1Q�_=bwhsg�R�q'_� �xj_ig�P6ZO_� �_1xsb'a1c
]B_ " P6`�a�_�b�hjQ�_ " R�L,Q�\�a�R�Q�` " R�`'Q�_�h�a�P6xsQ�_=P,b�\�N'Q�_=b�_/ �g'_=b�]k\�R�q'_�Q�_=a�`'xjR�b�hjQ�_ " �
R�L,Q�\,v

2.10.3 Coordinate settings

Figure 2.12:
Ê�Ë6Ë ÿq
�� Ì� �ÍlÎ0Ï Î1ÍyÍ � Ì � Ï�( � Ì 
 Ë>(
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X�L�b�_1x»��a " L3L,Q�b�hjg�P6R�_Ma�\�a�R�_1Z�h�aUa�NB_ " h¡ �_=b�hjgOR�q'hsa¤onhjg�b�L)o�onq'h " qOhsaWL,N£_1g'_=b
onhsR�q^R�q'_�t0L2L,Q�b�hjg�P6R�_�a�_1R�R�hjg'}�a " L,ZiZOP6g�bdv

���6P6hjxsP6]'xj_ " L2L,Q�b�hsg�P6R�_�a�\�a�R�_1ZOa�b�_1NB_1g�b�L,g�R�q'_Ob�hjZi_1g�a�hsL,g�L6S�R�q'_OZiL3b�_1x
},_1L,ZO_1R�Q�\,v

¾;g ¶ ³[N£L�a a�hj]'xj_�L,N'R�hjL,g�apP6Q�_,¨

3 ü.�����ý}"~��µ���vþZ¢
3 ÿ����0~��+|`|t}��³���D�
3 ü��Z�ú�D�������D�z~��+|`|t}��³���D�
3 �K�+�±���lþZ¢
¾;gf×6³[L,N'R�hjL,g�apP6Q�_,¨

3 ü.�����ý}"~��µ�����>¢
3 ü��Z�ú�D�������D�
3 �K�+�±�����>¢
t0L3L,Q�b�hjg�P6R�_iX�P6N'N'hjg'}'¨{t0L3L,Q�b�hjg�P6R�_ib�_1NB_1g�b�_1gkR(�6P6Q�hsP6]'xj_=ai©�xshj�,_��,_1xjL " hsRy\ ª
P6Q�_�_1gkR�_1Q�_=b&hsg�b'P6R�P{onhjg�b�L
opa§]2\ " L,ZiNBL,g'_1gkR�ar©�xjhj�,_z�,_1xjL " hsRy\2����c2�,_1xjL " hsRy\2�
��ck�,_1xsL " hjR;\k�	� ª v2��q'_�b�_/SDP6`'xjRUZ�P6N'N'hjg'}r]B_1RyoU_1_1g&R�q'_ " L,ZiNBL,g'_1gkR�a�P6g�biR�q'_
" L3L,Q�b�hjg�P6R�_�P�¼3_=a�hsa�� � « c
� � ¶ P6g�b�� � ×3vf��q'hsa(ZOP6N'N'hjg'} " P6gÅ]£_
" q�P6g'},_=b�_1g2R�_1Q�hjg'}OP�g'_1o¦hjg�b�_/¼^a�_1Rnhjg&R�q'_{t0L3L,Q�b�hjg�P6R�_�ZOP6N'N'hsg'}� �_1xsb'a1v

��q'_� �_1x�b�x�P6]£_1xsa�SlL,Q?R�q'_n_1gkR�Q�hj_=aWP6Q�_pP6x�a�L�P6xsR�_1Q�_=b�onq'_1g " L2L,Q�b�hjg�P6R�_pa�\3a�R�_1Z
h�a " q�P6g'},_=bd¨

3 ü.�����ý}"~��µ��������������

3 ü��Z�ú�D�������D������³���������������³�����
3 �K�+�±���������³����� �"!#�³��}��f��� �¶�"�³���$�
��q'_=a�_�xsP6]£_1x�a�P6Q�_�P6xsa�L�`�a�_=b�hsg�b'P6R�P|_1g2R�Q�\�onhsg�b�L
opa&R�L�hjxjxs`�a�R�Q�P6R�_fR�q'_
" L3L,Q�b�hjg�P6R�_ra�\�a�R�_1ZmP6g�b^R�q'_(ZOP6N'N'hjg'} " `'Q�Q�_1gkR�xj\&hjg&`�a�_,v
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2.10.4 Timestep settings

Figure 2.13:
« � �(Î�ÏIÍlÎf!�Ï�Î/ÍyÍ � Ì � ÏK( � Ì 
 Ë>(

��q'_z��hjZO_=a�R�_1Nia�_1R�R�hjg'}�a?onhjg�b�L)o²hsa¤`�a�_=b�R�L(a�_1R¤R�q'_pR�hjZO_�b�_1NB_1g�b�_1g " \iP6g�b
R�hjZi_=a�R�_1N&a�_1R�R�hjg'}�a�SlL,QnR�q'_(a�hjZ{`'xsP6R�hjL,g�v
� " R�hj�,_(a�_1Rz]'`'R�R�L,g�¨�a�_1xj_ " R�hjL,g^xjh�a�RnL6S¤R�q'_ " `'Q�Q�_1gkR�xs\&a�R�L,Q�_=b�R�hjZi_=a�R�_1N�a�_1R�a1v
��q'_rg�P6Zi_�L6S?R�q'_ " `'Q�Q�_1g2R�xj\�P " R�hs�,_ra�_1Rphsanb�hsa�N'xsP=\,_=b&P,anR�q'_r]'`'R�R�L,gfxsP6]£_1x
K�P6Zi_,¨WP�`�a�_1Qp},hj�,_1g^g�P6ZO_�S�L,QnR�q'_ " `'Q�Q�_1g2RzR�hjZi_=a�R�_1N&a�_1R
��q'_&�nb'bdc?�MNdb'P6R�_,cWP6g�bw³�_1xj_1R�_O]'`'R�R�L,g�a�P6Q�_�`�a�_=b�R�L�P,b'bdc¤`'NBb'P6R�_&P6g�b
b�_1xj_1R�_�R�hjZO_=a�R�_1N^a�_1Rp_1gkR�Q�hs_=a1v
��q'_�R�hjZi_�b�_1N£_1g�b�_1g " \�Ry\3N£_�L6S%R�q'_ " `'Q�Q�_1g2Rpa�hjZ{`'xsP6R�hjL,giN'Q�L,]'xj_1Z�hsa§a�_1R�hjg
R�q'_(��hjZO_�b�_1NB_1g�b�_1g " \&]£L
¼Bv0ÃMN'R�hsL,g�apP6Q�_{u2R�_=P,b�\^a�R�P6R�_rP6g�b��%Q�P6g�a�hj_1gkR1v
¾;g�R�q'_�u2R�_=P,b�\�a�R�P6R�_ " P,a�_,c9R�L,R�P6xWhjR�_1Q�P6R�hsL,g�P6ZiL,`'gkR{P6g�b�R�q'_iL,`'R�N'`'RrSlQ�_/�
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�2`'_1g " \&P6Q�_ " L,gkR�Q�L,xjxs_=b&]k\&R�q'_�S�L,xsxjL
onhjg'}{ �_1xsb'a=¨
3 X�P�¼�hjZ{`'Zígk`'Z{]£_1Q&L6SrhjR�_1Q�P6R�hsL,g�a1¨�X�P�¼�hjZ{`'Z xjhsZihjR{S�L,Q�R�q'_�a�R�_=P,b�\
a�R�P6R�_�hjR�_1Q�P6R�hjL,g�aO©�hjR�_1Q�P6R�hsL,g�h�a�a�R�L,N'N£_=b�_1�,_1g�h¡S0R�q'_ia�R�_=P,b�\�a�R�P6R�_ " L,gk�,_1Q �
},_1g " _ " Q�hjR�_1Q�hjL,g&hsa�g'L,Rp\,_1RpZO_1R1c'h¡S�R�q'hsa�xshjZihjR0hsa�Zi_1R� �Q�a�R ª
3 ÃM`'R�N'`'RphjgkR�_1Q��6P6x»¨0ÃM`'R�N'`'RnSlQ�_=�2`'_1g " \OSlL,Qpa�R�_=P,b�\^a�R�P6R�_�hjR�_1Q�P6R�hjL,g�a
º�L,QzR�Q�P6g�a�hj_1g2RMN'Q�L,]'xs_1ZOapR;oUL�]�P,a�h " R�hsZi_=a�R�_1N'N'hjg'}ia " q'_1Zi_=a�P6Q�_�P=�6P6hjxsP6]'xs_,¨
KM_1onZOP6Q���P6g�b�´�³�º§v
¾;gÅR�q'_�KM_1onZOP6Q���Zi_1R�q'L�b�R�q'_&]B_1R�PfN�P6Q�P6ZO_1R�_1Q " P6gÅ]B_OSlQ�_1_1xj\�a�_1xj_ " R�_=bdc
]'`'R0R�q'_zR�q'Q�_1_�ZiL�a�R " L,ZOZiL,giZi_1R�q'L�b'a " P6g�]£_�a�hjZiN'xs\�a�_1xj_ " R�_=bi`�a�hjg'}rR�q'_
Q�P,b�hsL�]'`'R�R�L,g�a�S�L,Q�R�q'_�¾;ZiN'hjxjh " R�T¤`'xs_1Q1cpT?¼3N'xsh " hjRiT¤`'xj_1Q�P6g�b²R�q'_�t0Q�P6g'�
KMh " L,xsa�L,g�Zi_1R�q'L3b'a=v?��q'_=a�_MZi_1R�q'L�b'a " L,Q�Q�_=a�N£L,g�b�R�q'_M]B_1R�Pr�6P6xj`'_=a « v · c · v ·
P6g�b · v ® vW³M_/SDP6`'xjRn�6P6xj`'_�hsa « v · ©l¾;ZiN'xjh " hsR0T¤`'xj_1Q ª v

º�L,Q�R�q'_�´§³�º[Zi_1R�q'L�bÅL,g'xj\wL,g'_^L6S�R�q'_^N'Q�_=b�_/ �g'_=b��6P6xj`'_=a « v¡v ®�" P6g�]£_
a�_1xj_ " R�_=bdv

��hsZi_=a�R�_1N�aOP6Q�_�b�_/ �g'_=b�]k\²_1g2R�_1Q�hjg'}ÅR�q'Q�_1_�g2`'Z�]B_1Q�a�hjg¥R�q'_���hjZi_=a�R�_1N�a
 �_1x�bdv²��q'_1\Åq�P
�,_fR�q'_^SlL,xjxjL)onhjg'}�Zi_=P6g'hjg'}²©��6P6xj`'_=a�Z{`�a�R�]£_^_1g2R�_1Q�_=b¥hsg
R�q'h�a�L,Q�b�_1Q ª ¨
3 u2R�_1Nfa�hj½1_,¨?R�q'_(a�R�_1N�a�hj½1_�hjg�a�_ " L,g�b'anhjg^R�q'_�hsgkR�_1Q��6P6x
3 u2R�_1N�anhjg^hjg2R�_1Q���P6x»¨?R�q'_rg2`'Z�]B_1QpL6S¤a�R�_1N�anhjg&R�q'_rhsgkR�_1Q��6P6x
3 ÃM`'R�N'`'RphjgkR�_1Q��6P6x»¨¤R�q'_�L,`'R�N'`'RzS�Q�_=�2`'_1g " \�hsg�R�q'_(hjgkR�_1Q��6P6x
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�Çg'_1o�R�hjZi_=a�R�_1Nfhjg2R�_1Q���P6x " P6g�]£_{P,b'b�_=b�]2\f_1g2R�_1Q�hjg'}&R�q'Q�_1_{�6P6xj`'_=a�a�_1N�P��
Q�P6R�_=b�onhjR�q&P�a�N�P " _�P6g�b�R�q'_1g&N'Q�_=a�a�hjg'}{R�q'_��nb'b�]'`'R�R�L,g�vU¾;g�R�q'_M_/¼'P6ZiN'xj_
a�R�_1Nia�hs½1_§h�a «=®6· c2a�R�_1N�a¤hjg�hjg2R�_1Q���P6x µ ckP6g�b�L,`'R�N'`'R¤hsgkR�_1Q��6P6x «=® ©�]£_ " P6`�a�_n_1�2�
_1Q�\� 'S�R�_1_1g2R�qfR�hjZi_=a�R�_1N&a�q'L,`'xsb�]£_�L,`'R�N'`'R1c�R�q'h�ana�_1R�R�hjg'}�oUL,`'x�b^g'L,R " Q�_=P6R�_
P6gk\&L,`'R�N'`'RnSlQ�L,ZmR�q'hsa�hsgkR�_1Q��6P6xfJ ª v

KM_1o²_1gkR�Q�hs_=a0P6Q�_�P,b'b�_=bOP6RUR�q'_M_1g�biL6S�R�q'_
R�P6]'xj_�onq'_1g�R�q'_i�nb'b�]'`'R�R�L,g�L,Q�R�q'_�T¤g��
R�_1Qi�,_1\|hsaiN'Q�_=a�a�_=bdv���q'_f¾yg�a�_1Q�Ri]'`'R�R�L,g
hjg�a�_1Q�R�a§P{g'_1o�_1gkR�Q�\&P6]BL
�,_�R�q'_ " `'Q�Q�_1gkR�xj\
a�_1xs_ " R�_=b�Q�L)o²hjg{R�q'_nR�P6]'xj_,v¤��q'_ " `'Q�Q�_1gkR�xj\
P " R�hj�,_�Q�L
o�ZOP
\�]B_�`'Ndb'P6R�_=bÅ]k\w`'Ndb'P6R �
hjg'}�R�q'_z��P6xj`'_=aWhjg�R�q'_z��hjZi_=a�R�_1N� �_1xsbiP6g�b

R�q'_1gfN'Q�_=a a�hjg'}�R�q'_(�MNBb'P6R�_(]'`'R�R�L,g�v§��q'_ " `'Q�Q�_1g2R�xj\�a�_1xj_ " R�_=b&Q�L)oÉZOP
\�]B_
b�_1xj_1R�_=b�SlQ�L,ZmR�q'_rR�P6]'xj_�]2\�N'Q�_=a a�hjg'}�R�q'_r³�_1xj_1R�_�]'`'R�R�L,g�v
º'L,Q�_=P " q^Q�L)o�hjg�R�q'_�xjh�a�R1ckQ�`'g'g'hjg'} " `'Z{`'xsP6R�hj�,_=a§P6Q�_�b�hsa�N'xsP
\,_=b�P,a§R�q'_�xsP,a�R
R�q'Q�_1_pg2`'Z�]B_1Q�a1v¤��L,R�P6x " `'Z�`'xsP6R�hs�,_=a¤P6Q�_pa�q'L
ong�hjg�R�q'_z��L,R�P6xsa¤ �_1xsb'a¤P6RWR�q'_
]BL,R�R�L,ZmL6S9R�q'_(onhjg�b�L
o�v

2.10.5 Physical constants

��q'_ è qk\�a�h " P6x " L,g�a�R�P6g2R�aronhjg�b�L)o¹hsar`�a�_=b�R�L�ZiL�b�h¡Sl\�R�q'_�b�_/SDP6`'xjR��6P6xj`'_=a
SlL,QnN'qk\�a�h " P6x " L,g�a�R�P6g2R�a1vUX�L3b�h¡Sl\3hjg'}�R�q'_=a�_���P6xj`'_=a�Z�P=\O]B_�g'_ " _=a�P6Q�\�onq'_1g
SlL,Q§_/¼'P6ZiN'xj_�hjg'N'`'R��6P6xj`'_=a�P6Q�_�hjg&g'L,g�a�R�P6g�b'P6Q�b&`'g'hjR�a1vW��q'_ " L,g�a�R�P6g2R�azP6Q�_
R�q'_r},Q�P
�2hjR;\��,_ " R�L,QMP6g�b^R�q'_{u2R�_/SDP6g��y´0L,xsR�½1ZOP6g'g " L,g�a�R�P6gkR1v

��q'_�b�_/SlP6`'xjR0},Q�P=�3hjRy\O��P6xj`'_Mhsa ¬ v ,¶&%('*)�+ hjg�R�q'_�b�hjQ�_ " R�hsL,gOL6S%R�q'_�g'_1}�P6R�hj�,_
\2�yP�¼3hsa=v
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2.10.6 Equations

��a�a�hs},g'hjg'}M_=�2`�P6R�hjL,g�a?SlL,Q¤R�q'_p]BL3b�hs_=a?hsa?N£_1Q�q�P6N�aUR�q'_pZiL�a�R?hjZON£L,Q�R�P6g2R¤R�P,a��
hsg¥R�q'_�N'Q�L,]'xj_1Z a�_1R�`'N¥hjg�TWV�X�TWY º'Q�L,g2R1v�TUP " q�]£L�b�\|Z�`�a�R�q�P
�,_�P6g
_=�2`�P6R�hjL,giP6R�R�P " q'_=bOR�LrhsR¤]£_/SlL,Q�_zP6gk\�_=�2`�P6R�hjL,giQ�_1xsP6R�_=bOb'P6R�PO©�xjhj�,_�ZOP6R�_1Q�hsP6x
N'Q�L,NB_1Q�Ry\�a�_1R�a=c0]BL3b�\�SlL,Q " _fa�_1R�a1c0hjg'hjR�hsP6xnP6g�b�]BL,`'g�b'P6Q�\ " L,g�b�hjR�hjL,g²a�_1R�a ª
" P6gf]£_�_1g2R�_1Q�_=b&S�L,QzR�q'_�]£L�b�\�L,QnhsR�a�]£L,`'g�b'P6Q�hj_=a=v

�ÙRy\3N'h " P6x�_=�2`�P6R�hjL,g�b�_/ �g'hjR�hjL,g�a�_=�k`'_1g " _ " L,`'x�b&]£_�R�q'_�SlL,xjxjL)onhjg'}'¨

3 �É]BL3b�\�L,Qp]BL3b�hj_=a�P6Q�_(a�_1xj_ " R�_=b

3 �zg^_=�2`�P6R�hjL,g^hsanb�_/ �g'_=b-,

POb�_=a " Q�hjN'R�hj�,_�_=�2`�P6R�hjL,g^g�P6Zi_�hsa�_1g2R�_1Q�_=b

P6gf_=�k`�P6R�hjL,g^R;\2NB_�hsana�_1xs_ " R�_=b

N�P6Q�P6ZO_1R�_1Q�anSlL,QnR�q'_r_=�k`�P6R�hsL,g�P6Q�_�_1gkR�_1Q�_=bdv

3 Á�q'_1g^P6xjxBb'P6R�P�hsaU_1g2R�_1Q�_=bdc'R�q'_�g'_1o�_=�k`�P6R�hjL,g&a�_1R§hsa�P,b'b�_=b�R�L{R�q'_�xjh�a�R
`�a�hjg'}�R�q'_(�nb'b^]'`'R�R�L,g

3 ��q'_�b�_/ �g'_=b&_=�2`�P6R�hjL,g&a�_1R0h�a0P6R�R�P " q'_=b&R�L{R�q'_�a�_1xs_ " R�_=bO]BL3b�\f©�L,Q�]BL3b3�
hs_=a ª `�a�hjg'}�R�q'_r��R�R�P " q�]'`'R�R�L,g

TU�k`�P6R�hjL,g�aponhjg�b�L
o¦h�ana�q'L
ong�hsg&º9hj},`'Q�_ ¶ v «/µ v
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Figure 2.14: ú�.��  �Í � Ë/ÌkÏ�( � Ì 
 Ë>(

��q'_Og�P6ZO_iL6SnR�q'_ " `'Q�Q�_1gkR�xj\�a�_1xj_ " R�_=b�]BL3b�\�hsara�q'L)ongwhjg�R�q'_�´§L3b�\� �_1xsb
��q'hsa§ �_1xsb&h�a�g'L,Rp_=b�hjR�P6]'xj_,v
��q'_(R�_/¼�RpSlL,QzR�q'_{a�_1xj_ " R�_=b^]BL�b�\�hsg�R�q'_r �},`'Q�_^©z© «
ª ±�_1R�R�xj_(� � « �s±�_1R�R�xj_/�»_=�
ª c£a�q'L
opapR�q�P6RMR�q'_(_=�2`�P6R�hjL,g�g2`'Z�]B_1Q « h�apP6R�R�P " q'_=b�R�LiR�q'_(]BL�b�\�g2`'Z�]B_1Q
« vÆ¾;R^P6xsa�L|a�q'L
opa&R�q'_�]BL�b�\²g�P6Zi_²©l±�_1R�R�xj_ ª cMP6g�b�R�q'_�_=�2`�P6R�hjL,g�g�P6Zi_
©l±�_1R�R�xj_/�»_=� ª v
K�P6Zi_,¨?hjgOR�q'hsa0 �_1xsb�R�q'_�`�a�_1Q " P6g�_1g2R�_1QnL,Q0ZOL3b�h¡Sl\�R�q'_�g�P6Zi_ML6S9P6g�_=�2`�P��
R�hjL,g�a�_1R1v è Q�_=a�a�hjg'}�R�q'_(�MNdb'P6R�_�]'`'R�R�L,gfa�R�L,Q�_=apR�q'_�g�P6ZO_,v
��q'_ " `'Q�Q�_1gkR�xj\�b�_/ �g'_=b�_=�2`�P6R�hjL,g�a9P6Q�_nb�hsa�N'xsP
\,_=brhjg�R�q'_�TU�k`�P6R�hjL,g�a�_1R�a�xjhsa�R �
]BL=¼dvW�zg�P6`'R�L,ZOP6R�h " P6xjxj\�},_1g'_1Q�P6R�_=b^_=�2`�P6R�hjL,g^a�_=�2`'_1g " _�gk`'Z{]£_1Qnhsa�a�q'L)ong
P6R¤R�q'_�]£_1},hsg'g'hjg'}�L6S£_=P " q�xshjg'_,v%Á�q'_1giP6g�_=�k`�P6R�hsL,g{h�a9P6R�R�P " q'_=b�R�LrP�]£L�b�\,c
R�q'hsa�g2`'Z�]B_1QphsanP6xsa�Lib�hsa�N'xsP
\,_=b�P�SlR�_1QpR�q'_�]BL3b�\�g�P6Zi_,v
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Á�q'_1g²N�P6Q�P6Zi_1R�_1Q�aOSlL,QOP�a�NB_ " h¡  " _=�2`�P6R�hjL,g¥P6Q�_�_1gkR�_1Q�_=bdcpR�q'hsai_=�k`�P6R�hjL,g
Z{`�a�R0]£_M �Q�a�R�a�_1xj_ " R�_=b�`�a�hjg'}(R�q'_�_=�2`�P6R�hjL,g�R;\2NB_�Q�P,b�hjL�]'`'R�R�L,g�a=v è Q�_=a�a�hjg'}
P�Q�P,b�hsL{]'`'R�R�L,gfL,g�P6Q�_=P « L,N£_1g�apR�q'_rP6N'N'Q�L,N'Q�hsP6R�_rhjg'N'`'R�N�P6g'_1x�L,g�P6Q�_=P ¶
onq'_1Q�_�R�q'_i_=�2`�P6R�hjL,g�hsarb�_/ �g'_=b�hjg�b�_1R�P6hjxyv���q'_�K�P=�3hj_1Q � u2R�L,�,_=a(_=�k`�P6R�hjL,g
q�P,ap]£_1_1g " q'_ " �,_=b�hjg&R�q'_r_/¼�P6ZON'xj_�]£_1xjL)o�v

u2_1N�P6Q�P6R�_^_=�2`�P6R�hjL,gÅRy\3N£_=a{hjgÅR�q'_ " `'Q�Q�_1gkR�xj\ÅP " R�hj�,_�_=�k`�P6R�hjL,g�a�_1R " P6g|]£_
R�`'Q�g'_=b�L,g&P6g�bOL6¢�]2\�`�a�hjg'}(R�q'_ " q'_ " �2]BL=¼�_=a�hjgiR�q'_�xjL)oU_1Q§xj_/S�RUN�P6Q�R0L6S�R�q'_
onhsg�b�L
o�vi¾;g�R�q'_�_/¼'P6ZiN'xj_,c�L,g'xs\fR�q'_iq'_=P6R�_=�2`�P6R�hjL,g�hsa�P " R�hj�6P6R�_=bdc�L,R�q'_1Q�a
P6Q�_�R�`'Q�g'_=bfL6¢9v

Á�q'_1g²a�L,xj�3hjg'}�P6g�_=�2`�P6R�hjL,g²P6R�R�P " q'_=b�R�L�P�]£L�b�\,c§L,g'xj\wR�q'L�a�_f_=�k`�P6R�hjL,g
R;\2NB_=a�P6Q�_(R�P6�,_1g�hjgkR�L�P "1" L,`'gkR�onq'L�a�_ " q'_ " �3]£L
¼3_=a�P6Q�_�R�`'Q�g'_=bfL,g�vzÁ�q'_1g
P6gfhjg�P " R�hj�,_�_=�2`�P6R�hjL,g�Ry\3NB_rhsanZOP,b�_rP6}�P6hsgfP " R�hj�,_,ceP6xjx%N'Q�_1�2hjL,`�a�xj\�b�_/ �g'_=b
N�P6Q�P6ZO_1R�_1Q��6P6xj`'_=a&©�hjgwR�q'_�hjg'N'`'R�P6Q�_=P ¶�ª P6Q�_^P6`'R�L,ZOP6R�h " P6xjxj\�R�P6�,_1g|hjgkR�L
`�a�_,v?X�P6�3hjg'}rP6gi_=�2`�P6R�hjL,gihjg�P " R�hj�,_nZ�P=\�P6xsa�LrP�¢d_ " RWL,R�q'_1QU_=�2`�P6R�hjL,g�a1v?º'L,Q
_/¼'P6ZiN'xj_,c'hjS9R�q'_(Ú�L
oÉ_=�2`�P6R�hjL,g�h�anR�`'Q�g'_=b�L6¢?c£P6xjxdÚ�L)oÉQ�_1xsP6R�_=b� �_1xsb'a(©�xjhs�,_
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" L,gk�,_ " R�hsL,g ª P6Q�_�ZOP,b�_fhjg�P " R�hs�,_�hjg²L,R�q'_1Q�_=�k`�P6R�hsL,g�a1vÉu2L'cnhjRihsa�P�},L2L�b
hsb�_=P�R�L " q'_ " ��P6xjx�P " R�hs�,_f_=�2`�P6R�hjL,g�R;\2NB_=a�]k\²`�a�hjg'}�R�q'_�_=�2`�P6R�hjL,g�R;\2NB_
Q�P,b�hjL�]'`'R�R�L,g�a1c¤onq'_1g'_1�,_1Q�P6gw_=�2`�P6R�hjL,gwhsa(ZOP,b�_�P " R�hs�,_)Â)hjg�P " R�hj�,_O]2\�R�q'_
" q'_ " �2]BL=¼�_=a1v
Á�q'_1g�R�q'_�g'_1o�_=�2`�P6R�hjL,g�a�_1R�q�P,a�]B_1_1g " L,ZiN'xs_1R�_1xj\�b�_/ �g'_=b�hsR " P6g�]B_
P,b'b�_=b{R�L�R�q'_§xshsa�R�L6SB_=�k`�P6R�hjL,g�a�_1R�a9]k\�N'Q�_=a�a�hjg'}MR�q'_n�nb'b�]'`'R�R�L,g�v è Q�_=a�a�hjg'}
R�q'_0�MNdb'P6R�_W]'`'R�R�L,g(`'Ndb'P6R�_=a�R�q'_ " `'Q�Q�_1g2R�xj\rP " R�hj�,_W_=�2`�P6R�hjL,g(a�_1R�b�_/ �g'hjR�hjL,g�v
��q'_�³�_1xj_1R�_M]'`'R�R�L,g&Q�_1ZiL)�,_=a�R�q'_ " `'Q�Q�_1gkR�xj\�P " R�hj�,_M_=�2`�P6R�hjL,g&a�_1R0S�Q�L,Z�R�q'_
xjhsa�R�]£L
¼&P6g�b�P6xsa�LiQ�_1ZiL)�,_=aMP6g2\�P6R�R�P " q'Zi_1g2R�a�R�LO]BL3b�hs_=a�S�L,QzR�q'hsap_=�2`�P6R�hjL,g
a�_1R1v

2.10.7 Attac hment

« v¤�zgO_=�k`�P6R�hjL,gOhsaWP6R�R�P " q'_=b�R�L(P�]BL�b�\�]2\� �Q�a�RUa�_1xj_ " R�hsg'}�R�q'_p]£L�b�\{hjgiR�q'_
]BL3b�hj_=a�xshsa�R1v

¶ vUKM_/¼3RnR�q'_�_=�2`�P6R�hjL,g^hsa " q'L�a�_1g�v
×3vnº9hjg�P6xjxj\iR�q'_{P6R�R�P " q'Zi_1g2RMh�apb�L,g'_(`�a�hsg'}iR�q'_(��R�R�P " q�]'`'R�R�L,g�`'g�b�_1QzR�q'_
]BL3b�hj_=a�xshsa�R�]BL=¼dv
�Mg¥_=�2`�P6R�hjL,g¥ZOP
\|]£_�P6R�R�P " q'_=b�R�L�Pwa�hjg'},xj_�]BL3b�\|L,Q�Z�`'xjR�hsN'xj_^]£L�b�hj_=a1v
��q'_1Q�_�P6Q�_&g'L�Q�_=a�R�Q�h " R�hjL,g�a�q'L
o¿]BL3b�hs_=a�P6g�bÅ_=�2`�P6R�hjL,g�a�P6Q�_&P6R�R�P " q'_=b�R�L
_=P " q¥L,R�q'_1Q1c§]'`'R�onq'_1g¥R�q'_�P6R�R�P " q'_1Zi_1g2R�hsa�b�L,g'_,c�R�q'_^]BL3b�\�hjg'q'_1Q�hjR�a�P
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�3hjg�b�L6S�_=�2`�P6R�hjL,gOZOP,a��(SlQ�L,Z¹R�q'_p_=�2`�P6R�hjL,g�v¤��q'hsaUZOP,a��{hsa¤R�Q�P6g�a�N�P6Q�_1g2R§R�L
R�q'_(`�a�_1Q1ce]'`'RphsR " L,gkR�Q�L,xsazq'L
oÉL,R�q'_1QMN'Q�L,N£_1Q�R�hs_=a " P6g�]B_(P6R�R�P " q'_=b�R�LiR�q'hsa
]BL�b�\{L,Q0hjR�aW]BL,`'g�b'P6Q�hj_=a1v¤º'L,Q0_/¼�P6ZON'xj_,ckh¡Sdg'L�Ú�L
o�_=�k`�P6R�hjL,gOhsaUb�_/ �g'_=bOS�L,Q
P�]BL�b�\,c,hjR?hsa?g'L,R¤N£L�a a�hj]'xj_§R�LrP6R�R�P " qOP6g2\(Ú�L)o²Q�_1xsP6R�_=b�ZOP6R�_1Q�h�P6x3N'Q�L,NB_1Q�R�hj_=a
SlL,QnR�q'hsa�]BL3b�\�hjg&R�q'_rZOP6R�_1Q�h�P6xBN'Q�L,NB_1Q�R�hj_=anN�P6g'_1xyv

2.10.8 Advection-diffusion equation

Figure 2.15: /'
j& Î�§IÍ � Ë1Ì10 
>�32�� Ï � Ë1Ì�Î .+�  ,Í � Ë/Ì

Á�q'_1grR�q'_UP,b��,_ " R�hsL,g(b�h¡¢d`�a�hjL,g�_=�k`�P6R�hsL,grhsa�P " R�hj�6P6R�_=b�]k\ " q'_ " �3hjg'}pR�q'_ " L,Q �
Q�_=a�N£L,g�b�hjg'} " q'_ " �2]BL=¼dc%P�a�_1N�P6Q�P6R�_�onhsg�b�L
o[S�L,Q�P,b��,_ " R�hjL,g��yb�h¡¢d`�a�hjL,g���P6Q�hj�
P6]'xs_=a�hsa�L,NB_1g'_=bdv�¾;g�R�q'hsa�onhsg�b�L
oÈR�q'_f`�a�_1QiZOP
\Å_1g2R�_1QOL,Qi`'Ndb'P6R�_�R�q'_
�6P6Q�hsP6]'xj_�g�P6ZO_=a�SlL,Q(onq'h " qwR�q'_�P,b��,_ " R�hsL,g��yb�h¡¢B`�a�hjL,g�_=�2`�P6R�hjL,g�a�q'L,`'x�b�]£_
a�L,xj�,_=bdvW��q'_=a�_r�6P6Q�hsP6]'xj_�g�P6Zi_=anP6Q�_(b�h�a�N'xsP=\,_=b&hsg^R�q'_�hjg'N'`'RpN�P6g'_1x%P6Q�_=P ¶ v
SlL,Q(R�q'_&P,b�_1�,_1R�hjL,g��yb�h¡¢d`�a�hjL,gw_=�k`�P6R�hjL,g|P6g�b�R�q'_ " q'_ " �2]BL=¼�_=a�hjg�R�q'hsa(P6Q�_=P
" L,g2R�Q�L,x�h¡S%R�q'_=a�_��6P6Q�hsP6]'xj_=a§P6Q�_rP " R�hj�,_�L,Qng'L,R§hsg�R�q'_ " `'Q�Q�_1gkRz_=�k`�P6R�hjL,g^a�_1R1v
TUP " q�P " R�hj�,_f�6P6Q�hsP6]'xj_fP " R�hs��P6R�_=a�P6xsa�Lwg'_1o�_1gkR�Q�\� �_1x�b'aihjg�L,R�q'_1QON�P6g'_1xsa
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onq'_1Q�_�P,b��,_ " R�hsL,g��yb�h¡¢B`�a�hjL,g�_=�k`�P6R�hjL,gwQ�_1xsP6R�_=b�b'P6R�P " P6g�]B_i_1g2R�_1Q�_=bdv�´§_/�
" P6`�a�_�_=P " q&�6P6Q�hsP6]'xj_�hsa§a�L,xj�,_=b�]k\OP�a�_1N�P6Q�P6R�_�a�L,xj�,_1Q1c3_=P " q�P " R�hs�,_M�6P6Q�hsP6]'xj_
P6xsa�L " Q�_=P6R�_=azhjR�a�L
ong�_1gkR�Q�\&hjg&R�q'_{u2L,xj�,_1Qpa�_1R�R�hsg'}�anonhjg�b�L
o�v
��q'hsa�onhjg�b�L)o " P6g�]B_�Q�_1L,NB_1g'_=b�`�a�hjg'}ÅR�q'_x1WP6Q�hsP6]'xj_=a�]'`'R�R�L,g�onq'h " q�hsa
�3hsa�hj]'xj_ML,g'xj\�hjg&R�q'_(P,b��,_1R�hjL,g��yb�h¡¢d`�a�hjL,g&_=�2`�P6R�hjL,g^_1gkR�Q�\&N�P6g'_1x»v

2.10.9 Data checking

��a�R�q'_^`�a�_1Q�P " R�hj��P6R�_=a�P6g�_=�2`�P6R�hjL,g�c " _1Q�R�P6hsg²b'P6R�P�hjgkR�_1},Q�hjR;\ " q'_ " ��aOP6Q�_
P6`'R�L,ZOP6R�h " P6xsxj\Ob�L,g'_,vU��q'_1\^P6Q�_�R�q'_�SlL,xjxjL)onhjg'}'¨
3 ê _=P6R0_=�2`�P6R�hjL,g�¨¤q'_=P6R�_=�2`�P6R�hjL,g�hsg " xj`�b�_=a0P6`'R�L,Z�P6R�h " P6xjxj\�q'_=P6R " L,g�b�` " �
R�hjL,gOP6g�b " L,g�a�R�P6gkR " L,gk�,_ " R�hjL,g " P6gO]B_pP,b'b�_=b�©�g'L,R�_,¨ " L,g�a�R�P6g2R " L,g2�,_ " R�hjL,g
�6P6xj`'_=a�P6Q�_�},hs�,_1g�hjg�R�q'_�ZOP6R�_1Q�hsP6xBN�P6Q�P6Zi_1R�_1Q�a�onhjg�b�L)o ª vW��q'_�x�P6R�_1gkR�q'_=P6R
Q�_1xj_=P,a�_ " P6g¥]B_�a�_1xs_ " R�_=b²L,g'xj\|h¡S�a�L,Zi_�L6SrR�q'_�N'q�P,a�_ " q�P6g'},_�ZiL3b�_1x�a�hsa
P " R�hj�6P6R�_=bdv
3 K�P=�3hj_1Q � u2R�L,�,_=a§_=�k`�P6R�hsL,g�¨9onq'_1g&R�q'hsaU_=�k`�P6R�hsL,g�hsa§P " R�hj�,_,c3hjRUh�aWNBL�a�a�hj]'xj_
R�Lra�_1xj_ " R " L,ZON'`'R�_=b " L,gk�,_ " R�hjL,giS�L,Q¤R�q'_pq'_=P6R0P6g�b�R�q'_zP,b��,_ " R�hjL,g��yb�h¡¢d`�a�hjL,g
_=�2`�P6R�hjL,g�a1v

2.10.10 Equation solving order

��q'_�TU�k`�P6R�hjL,g�a�L,xj�3hjg'}�L,Q�b�_1Qzh�azb�_/ �g'_=b�hsg�R�q'hsaponhsg�b�L
o�vp��q'_(L,Q�b�_1Q " P6g
]B_ " q�P6g'},_=b�]2\^_1gkR�_1Q�hjg'}�g'_1oÙL,Q�b�_1Q�gk`'Z{]B_1Q�a1cB��q'_=a�_��6P6xj`'_=a " P6g�]B_�P6gk\
gk`'Z{]B_1Q�a1cWL,g'xj\�R�q'_1hjQ{Q�_1xsP6R�hj�,_�L,Q�b�_1Q�hsa�hjZiNBL,Q�R�P6gkR1vwÃMg'xj\�R�q'_ " `'Q�Q�_1gkR�xj\
P " R�hj�,_�_=�2`�P6R�hjL,g^Ry\3NB_=apP6Q�_(b�hsa�N'x�P=\,_=b&hjg&R�q'hsanonhsg�b�L
o�v
��q'_(b�_/SDP6`'xjRpa�L,xj�3hjg'}{L,Q�b�_1Qphsa�R�q'_�SlL,xjxjL)onhjg'}'¨
« v ê _=P6Rn_=�k`�P6R�hsL,g
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¶ vWK�P=�3hj_1Q � u2R�L,�,_=a
×3v0u2R�Q�_=a apP6g�P6xj\�a�hsa
µ vW±�T���`'Q�]'`'xj_1g " _
® v9�nb��,_ " R�hjL,g��yb�h¡¢d`�a�hjL,g�_=�2`�P6R�hjL,g�aU©lPpa�_1N�P6Q�P6R�_U_=�k`�P6R�hjL,g�SlL,Q�_=P " q�P,b��,_ " R�hjL,g��
b�hj¢B`�a�hsL,g��6P6Q�hsP6]'xj_ ª

2.11 Model menu

�zSlR�_1Q�P6xjx0]£L�b�\�_=�k`�P6R�hsL,g�a�P6g�b�L,R�q'_1Q�},_1g'_1Q�P6x�N'Q�L,]'xj_1Z b'P6R�P�q�P=�,_&]£_1_1g
_1g2R�_1Q�_=bdc�R�q'_�ZiL�b�_1xnN�P6Q�P6Zi_1R�_1Q�aOP6Q�_�_1g2R�_1Q�_=bdv���q'hsaihsa�b�L,g'_�`�a�hjg'}�R�q'_
ZOL3b�_1xdZi_1g2` " L,ZiZOP6g�b'a1v
º9hj},`'Q�_ ¶ v «=¯ a�q'L
opazR�q'_(XfL�b�_1x�Zi_1g2`�onq'_1Q�_(P6xsa�L�R�q'_�]BL�b�\�xjh�a�R§a�`']'Zi_1gk`
q�P,a�]B_1_1g&L,N£_1g'_=bdv�t0xjh " �3hjg'}�R�q'_rb�L,R�R�_=b&xjhjg'_zL,g^R�q'_�R�L,N^L6S%R�q'h�a§a�`']'Zi_1gk`
L,NB_1g�apP�a�_1N�P6Q�P6R�_(]£L�b�\�xshsa�R§onhjg�b�L
o¦L,g^R�q'_�b�_=a��2R�L,N�v

Figure 2.16: ü Ë 
 Î�6��(Î�Ì �

2.11.1 Model inf o

��q'_�XfL�b�_1xWhjg�SlL " L,ZiZOP6g�b�L,NB_1g�a(P�onhjg�b�L
oÀb�hsa�N'xsP
\2hjg'}&},_1g'_1Q�P6x0ZiL3b�_1x
hsg�S�L,Q�ZOP6R�hsL,g�v�X�L�a�RUL6S�R�q'_z �_1xsb'aUP6Q�_Mg'L,g��»_=b�hjR�P6]'xj_zhsg�S�L,Q�ZOP6R�hsL,g� �_1xsb'aW]'`'R
R�q'_�SlL,xjxjL)onhjg'}{ �_1xsb'apP6Q�_�_=b�hjR�P6]'xs_,¨
3 t§�M³[hjg'N'`'R� �xj_,¨¤R�q'_�g�P6ZO_�L6S9R�q'_rL,Q�hs},hjg�P6x�t§�M³�a�L,`'Q " _r �xj_
3 Xf_=a�q^hsg'N'`'R� �xj_,¨¤R�q'_�g�P6Zi_�L6S?R�q'_r_/¼3R�_1Q�g�P6x%Zi_=a�q^hjg'N'`'R� �xj_
3 XfL�b�_1x " Q�_=P6R�_=bd¨WZiL�b�_1x " Q�_=P6R�hjL,g�hjg�SlL
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1WP6xj`'_=apS�L,QnR�q'_=a�_( �_1xsb'apP6Q�_(a�_1RzP6`'R�L,ZOP6R�h " P6xjxs\Oonq'_1g�PiZiL3b�_1x�h�a " Q�_=P6R�_=bdv
��q'_1\ " P6gÅ]£_�`'Ndb'P6R�_=bwR�L�Q�_/Ú�_ " R�N£L�a�a�hj]'xj_ " q�P6g'},_=a�hsgwR�q'_�_/¼3R�_1Q�g�P6x§ �xj_
g�P6Zi_=a1c�]'`'RrhjR�hsarg'L,Rrg'_ " _=a�a�P6Q�\�]B_ " P6`�a�_iR�q'_=a�_���P6xj`'_=a�P6Q�_�g'L,Rr`�a�_=b�SlL,Q
P6gk\^P " R�`�P6x�N'Q�L " _=a�a�hsg'}{L6S?R�q'_rZiL�b�_1x»v
ÃMR�q'_1Q^ �_1xsb'a^P6Q�_�_1hsR�q'_1Q " L,xjxj_ " R�_=b�S�Q�L,Z L,R�q'_1Q^N�P6g'_1x�a&S�L,Q&Q�_/Sl_1Q�_1g " _�L,Q
P6Q�_�a�hjZiN'xj_�ZiL�b�_1x�L,],) _ " R " L,`'gkR�_1Q�a=cB]'`'R�Xfhsg'hjZ�`'Z¿_=b�},_{a�hj½1_� �_1x�b^g'_1_=b'a
a�L,Zi_�_/¼3N'x�P6g�P6R�hjL,g�vÉ¾;ROhsaOR�q'_�a�Z�P6xjxj_=a�R�_=b�},_�a�hj½1_�onq'h " q�hsai`�a�_=b¥onq'_1g
P�©�xjhjg'_=P6Q�hj½1_=b ª t§��³é},_1L,Zi_1R�Q�\�hsa�R�Q�P6g�a�ZihjR�R�_=b¥SlL,Q�R�q'_�TWV%TWX�YéZi_=a�q
},_1g'_1Q�P6R�L,Q1v���q'hsa�hjg�SlL,Q�ZOP6R�hjL,g²ZOP
\²]B_�`�a�_/Sl`'xzonq'_1g�a�_1R�R�hsg'}�R�q'_�Zi_=a�q
b�_1g�a�hjR;\�N�P6Q�P6ZO_1R�_1Q�anSlL,QnR�q'_�ZiL3b�_1xyv
KML,R�_,¨UKzL6S9hsanP6gfP6]']'Q�_1�3hsP6R�hjL,g&SlL,Q��ØKz`'Z{]B_1QnL6S v¡�

2.11.2 Bod y inf o

´§L3b�\�hjg�SlL " L,ZiZ�P6g�b�L,NB_1g�a�P6g�hjg�SlL,Q�ZOP6R�hjL,g�R�P6]'xj_&onq'_1Q�_�R�q'_&N'qk\�a�h " P6x
b�hjZi_1g�a�hjL,g�a(P6g�b�R�q'_�g2`'Z�]B_1Q�L6SzZi_=a�q�_1xj_1Zi_1g2R�arSlL,Q�_=P " q|]£L�b�\ " P6g�]B_
" q'_ " �,_=bdv§³�P6R�P�hjg^R�q'h�a�onhjg�b�L
o " P6g'g'L,Rz]£_�_=b�hjR�_=bdv

2.11.3 Bod y list

´§L3b�\�xjhsa�R " L,ZiZOP6g�b�L,NB_1g�anP6g^hjg�S�L,Q�Z�P6R�hjL,g�R�P6]'xs_�b�h�a�N'xsP=\3hjg'}{P�xshsa�R§L6S9P6xjx
ZiL�b�_1x2]BL�b�hj_=a1v�´§`'R�R�L,g " L,xjL,Q�a¤P6Q�_�R�q'_na�P6Zi_nP,a9R�q'_n]BL3b�\ " L,xsL,Q�a9P6g�b�]BL�b�\
g�P6Zi_=aMP6Q�_(`�a�_=b�P,az]'`'R�R�L,g�x�P6]£_1xsa=v0��q'hsanxshsa�R�ZOP=\&]B_(`�a�_=b�R�LOZOP6R " qfR�q'_
]BL3b�hj_=a�hsg�R�q'_�b'P6R�P�_1gkR�Q�\&xjhsa�R�a0onhsR�q^R�q'_�]£L�b�hj_=a�hjg^R�q'_rX�L3b�_1x%onhjg�b�L
o�v

2.11.4 Initial conditions/Bod y forces/Materials

¾;g�R�q'_�¾;g'hjR�hsP6x " L,g�b�hjR�hjL,g�a�onhjg�b�L
oçR�q'_�`�a�_1Q " P6g�a�_1R&hjg'hjR�h�P6xp��P6xs`'_=aOSlL,Q
ZiL�b�_1x���P6Q�h�P6]'xj_=a1v
¾;g(R�q'_0´§L�b�\�S�L,Q " _=a�onhjg�b�L)o�R�q'_0`�a�_1Q " P6g�a�_1R%R�q'_0_/¼3R�_1Q�g�P6x2SlL,Q " _=a�P�¢d_ " R�hjg'}
R�LiZiL�b�_1xd]£L�b�hj_=a1v
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¾;g^R�q'_(X�P6R�_1Q�hsP6xsa§onhjg�b�L)oÉR�q'_�`�a�_1Q " P6g�a�_1RnZOP6R�_1Q�hsP6xdN�P6Q�P6Zi_1R�_1Q�apS�L,QnR�q'_
]BL�b�hj_=a1v

KM_/¼�Rr �},`'Q�_=a�b�hsa�N'xsP
\�R�q'_�xsP
\,L,`'R(SlL,Q(R�q'_=a�_�onhjg�b�L)opa1v���q'_�oUL,Q��2Ú�L
o¿hsg
R�q'_=a�_�onhjg�b�L)opazh�az_=a�a�_1gkR�hsP6xjxs\�R�q'_�a�P6Zi_{P6g�bfhjgfR�q'_(SlL,xjxjL)onhjg'}iR�q'_�¾yg'hjR�h�P6x
" L,g�b�hsR�hjL,g�a�onhjg�b�L
oÉhsa�`�a�_=b^P,apP6g�_/¼'P6ZiN'xj_,v

Figure 2.17: ì Ë 
54 ��Ë ÿ §�Î�Ï'( � Ì 
 Ë>(
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Figure 2.18: ü  ,ÍlÎ ÿ<�  76 Ï'( � Ì 
 Ë>(
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Figure 2.19: 6 Ì � Í �  76H§�Ë/Ì 
>� Í � Ë1ÌkÏ�( � Ì 
 Ë>(

¾;g�P6xjx%R�q'_=a�_�onhjg�b�L)opa�N�P6Q�P6Zi_1R�_1Q�a�_1R�a�P6Q�_{P6R�R�P " q'_=b�R�L�R�q'_�]BL3b�hs_=a1vM��q'_
},_1g'_1Q�P6x%oUL,Q��2Ú�L
oÉP6g�b&R�q'_�]'`'R�R�L,g�N'Q�L,NB_1Q�R�hj_=a�o0_1Q�_(P6xjQ�_=P,b�\�b�_=a " Q�hj]£_=b&hsg
R�q'_rTU�k`�P6R�hjL,g�azonhjg�b�L
o¦a�_ " R�hjL,g�v
TWgkR�Q�\i �_1x�b'a0b�hsa�N'xsP=\,_=bOL,g�R�q'_�onhjg�b�L
o�b�_1NB_1g�bOL,g�R�q'_�a�_1xj_ " R�_=b�_=�k`�P6R�hjL,g
R;\2NB_,v?Á�q'_1g&Pr]BL�b�\{h�aWa�_1xj_ " R�_=bOL,g'xj\�R�q'L�a�_z_=�2`�P6R�hjL,gOR;\2NB_zQ�P,b�hsL(]'`'R�R�L,g�a
P6Q�_iP " R�hs�,_{onq'h " q�P6Q�_�Q�_1xj_1�6P6gkR�SlL,Q�R�q'_�]£L�b�\,v{�Mg�b�L,g'xj\�R�q'L�a�_�_=�k`�P6R�hjL,g
R;\2NB_O]'`'R�R�L,g�a�P6Q�_��2h�a�hj]'xj_�onq'h " qÅP6Q�_�Q�_1xj_1��P6g2R(SlL,Q(R�q'_ " `'Q�Q�_1gkR{N'Q�L,]'xj_1Z�v
º�L,Q9_/¼'P6ZiN'xj_,c6h¡S�g'L�Ú�L)o�_=�k`�P6R�hjL,g{L,g�P6gk\{L6SeR�q'_�]£L�b�hj_=a�q�P,a?]£_1_1g�b�_/ �g'_=bdc
R�q'_pK�P=�3hj_1Q � u2R�L,�,_=a¤Q�P,b�hsL�]'`'R�R�L,gOoUL,`'xsb�g'L,R¤]B_��2hsa�hj]'xj_UL,g�R�q'_=a�_nonhsg�b�L
opa1v
7 yFr�W�rµh�c�ïZU,yFY�r�W�r�U,yFk>m
¾;gwº9hj},`'Q�_ ¶ v «=¬ ´0L�b�\ « onhjR�q�R�q'_�hjg'hjR�hsP6x " L,g�b�hjR�hjL,g�a�_1R�8;±�_1R�R�xj_Ohsg'hjR:9�q�P,a
]B_1_1g�a�_1xj_ " R�_=bdvW��q'_ ê _=P6RzTU�k`�P6R�hjL,g^Q�P,b�hsL�]'`'R�R�L,g�hsana�q'L)ong�a�_1xj_ " R�_=bdv
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KML
o¦R�q'_r`�a�_1Q " xjh " ��a�L,g^R�q'_(´§L�b�\ ¶ ¨
« vU��q'_`��Á�P6R�_1Q1�£g�P6Zi_=b&]£L�b�\�hsa " xjh " �,_=b&L,g�v
¶ v¥��q'_¥��Á�P6R�_1Q1�0]£L�b�\ÅQ�L
oÈP6g�b�R�q'_fhjg'hjR�hsP6x " L,g�b�hjR�hjL,g²a�_1R���Á�P6R�_1Qihjg'hjR1�
]B_ " L,Zi_�q'hj},q'xjhj},q2R�_=bdv
×3v���q'_&K�P=�3hj_1Q�u2R�L,�,_=a�Q�P,b�hsL�]'`'R�R�L,g|]B_ " L,Zi_=a(_1g�P6]'xs_=bdcWP6g�bwonq'_1g|R�q'_
`�a�_1Q " xjh " ��a�hjR�_1gkR�Q�\& �_1xsb'a§SlL,QnR�q'_�Ú�L
oÉ_=�k`�P6R�hjL,g�P6Q�_�b�hsa�N'xsP
\,_=bdv

Figure 2.20: 8  ÿ  7�(Î/ÍDÎ ÿ Ï Î�6¡Î�§IÍ � Ë1Ì�Î:;Q 	��!,6¡Î

´§L3b�hs_=a " P6gw]B_Oa�_1xj_ " R�_=bwP6xsa�L�hjg�R�q'_�XfL�b�_1xWonhjg�b�L)o¹]2\�b�L,`']'xj_/� " xjh " �2hjg'}
L,g�R�q'_�]BL3b�\&P6Q�_=P�v
��a�PÅ]BL3b�\¥hsa�a�_1xj_ " R�_=b�P6xsxMR�q'L�a�_�hjg'hsR�hsP6x " L,g�b�hjR�hsL,g�a�_1R�a�onq'h " q " P6g�]B_
P6R�R�P " q'_=b¥R�L�R�q'_^]BL3b�\|P6Q�_�ZOP6Q��,_=b|onhjR�q²P6g�P,a�R�_1Q�hsa���© n ª v²�zg2\ÅL6S�R�q'_
" L,g�b�hjR�hjL,g�azZOP6Q��,_=b�onhjR�qfP6g�P,a�R�_1Q�hsa��&ZOP6R " q'_=azR�q'_{_=�k`�P6R�hsL,gfRy\3NB_(L6SWR�q'_
" `'Q�Q�_1gkR�xs\fa�_1xj_ " R�_=b�]£L�b�\�P6g�b " L,g�a�_=�k`'_1g2R�xj\�R�q'_1\ " P6g�]B_�P6R�R " q'_=b�R�L�R�q'_
]BL3b�\,vW¾;g&R�q'_�_/¼�P6ZiN'xs_MR�q'_{��Á�P6R�_1Qphjg'hsR1� " L,g�b�hjR�hjL,g^a�_1R�ZOP6R " q'_=anR�q'_{��Á�P��
R�_1Q1��]BL3b�\,v
< h�V�h�g�X>W�XZVlaHcDX`aFXZcDY¶m
�MgOhjg'hjR�h�P6x " L,g�b�hjR�hjL,g�a�_1R " P6g&P6xsa�L " L,g2R�P6hjg&PrN�P6Q�P6Zi_1R�_1Q0 �xj_zg�P6ZO_,v?K�P6Zi_
SlL,Q{R�q'h�a( �xs_�hsa{_1g2R�_1Q�_=b�hjgÅR�q'_ è P6Q�P6Zi_1R�_1Q� �xs_O �_1xsbdv���q'hsa� �_1xsb " P6gÅ]B_
P " R�hj�6P6R�_=b�]2\ " q'_ " �2hjg'}�R�q'_�º�hsxj_ " q'_ " �2]BL=¼�P6RzR�q'_{Q�hj},qkR�a�hsb�_(L6SWR�q'_( �_1xsbdv
�Mg " q'_ " �3hjg'}�R�q'_ " q'_ " �2]BL=¼&ZOP6�,_=a0R�q'hsa0 �_1xsbOhsg�P " R�hj�,_MP6g�b�hjR�a0��P6xs`'_Mhsa0g'L,R
R�P6�,_1g�hjg2R�LiP " L2L,`'g2R1v

Á�q'_1g�TWV�X�TWYÀu2L,xj�,_1Qra�_1_=a�P�N�P6Q�P6ZO_1R�_1Q� �xj_�g�P6Zi_�_1gkR�Q�\�hjg�R�q'_ia�L,xj�,_1Q
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hsg'N'`'Rp �xj_,cBhjRzQ�_=P,b'a�hjg'N'`'RM��P6xs`'_=anSlL,QMR�q'hsaMN�P6Q�P6Zi_1R�_1Q�a�_1RpSlQ�L,Z�R�q'_�},hj�,_1g
 �xs_,vr��q'_�a�R�Q�` " R�`'Q�_{L6S§R�q'hsaz �xj_{a�q'L,`'xsbf]B_�R�q'_�a�P6Zi_�P,aMhsg�R�q'_�a�R�P6g�b'P6Q�b
a�L,xj�,_1Q�hjg'N'`'R� �xj_,v
¾yS�R�q'_MN�P6Q�P6ZO_1R�_1Q0 �xs_pg�P6Zi_�b�L2_=a0g'L,R " L,g2R�P6hjg&P6gk\iN�P6R�q�hjg�SlL,Q�ZOP6R�hjL,g�©�h»v�_,v
onq'_1g(hjR�hsa�Ppa�hjZiN'xj_� �xj_¤g�P6Zi_ ª c�R�q'_¤ �xj_Wh�a�a�_=P6Q " q'_=b(`�a�hjg'}nR�q'_0¾;g " xj`�b�_¤N�P6R�q
�6P6xj`'_n},hj�,_1gOhjgiR�q'_zX�L3b�_1xeg�P6Zi_zP6g�bOb�hsQ�_ " R�L,Q�hj_=a¤onhjg�b�L)o�v0ÃMR�q'_1Q�onhsa�_pR�q'_
N�P6R�q|},hj�,_1gÅhjg�R�q'_�_1g2R�Q�\� �_1xsb�hsa�`�a�_=b�onq'_1g|a�_=P6Q " q'hjg'}�R�q'_� �xj_,v�©lKzL,R�_
R�q�P6R�R�q'_{_/¼3h�a�R�_1g " _�L6S0R�q'_� �xs_(hsaMg'L,R " q'_ " �,_=b�onq'_1g�R�q'_�b'P6R�P�hsaM_1gkR�_1Q�_=b
hsg&TUV�X�TUYÙº'Q�L,g2R1v ª
¾yS2R�q'_Uhjg'hjR�hsP6x " L,g�b�hjR�hjL,gra�_1R " L,gkR�P6hjg�a�P6xsa�L�L,R�q'_1Q�b'P6R�P� �_1x�b'a1c=�6P6xj`'_=a�hjg�R�q'_=a�_
 �_1x�b'a�onhjxjxdP6xjo0P
\3anL)�,_1Q�onQ�hjR�_ " L,Q�Q�_=a�NBL,g�b�hjg'}��6P6xj`'_=a�hjg&R�q'_�N�P6Q�P6Zi_1R�_1Q� �xj_
b'P6R�P�v
è P6Q�P6Z{R�_1Q� �xj_=a " P6gÅ]B_&`�a�_=b|P6xsa�L�S�L,Q{]BL3b�\�SlL,Q " _=a1cWZ�P6R�_1Q�hsP6x0N'Q�L,NB_1Q�R�hj_=a
P6g�b�]£L,`'g�b'P6Q�\ " L,g�b�hjR�hjL,g�a1v
< V"UBï>XZYFS�V�XtXZy�W�Vqw2m
3 è Q�L "z" q'_ " �3]BL=¼d¨ " xsh " �3hjg'}�R�q'hsa " q'_ " �2]BL=¼iL,NB_1g�aUP�a�_1N�P6Q�_1R�_zonhjg�b�L)o�S�L,Q
N'Q�L " _=b�`'Q�_�b�_/ �g'hjR�hjL,g�v���q'hsazonhsg�b�L
o�hsaza�q'L
ong�hjg�º9hj},`'Q�_ ¶ v «,« v µ P6g�bfR�q'_
 �_1x�b'a�hjg^R�q'_ronhjg�b�L)o¦P6Q�_rR�q'_�SlL,xjxjL
onhsg'}'¨

3 ÃM`'R�N'`'Rrxjhj]'Q�P6Q�\B¨�R�q'_ixjhj]'Q�P6Q�\�onq'_1Q�_iR�q'_iN'Q�L " _=b�`'Q�_O]B_1hjg'}�b�_/ �g'_=b�hsa
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a�R�L,Q�_=b

3 º'`'g " R�hsL,g�g�P6Zi_,¨¤R�q'_ " P6xjxdg�P6Zi_rS�L,QnR�q'_�N'Q�L " _=b�`'Q�_(hjg&R�q'_rxshj]'Q�P6Q�\

3 1WP6Q�hsP6]'xs_,¨9R�q'_(N£L�a�a�hj]'xj_MP6Q�},`'ZO_1gkRp�6P6Q�hsP6]'xj_ " P6g^]£_ra�_1xj_ " R�_=b�]k\�N'Q�_=a�a �
hjg'}�R�q'hsar]'`'R�R�L,g�v���q'hsar�6P6Q�hsP6]'xj_ " P6gÅ]B_�P6gk\�L6SpR�q'_��6P6Q�hsP6]'xj_=ara�L,xs�,_=b�hjg
R�q'_{ZiL3b�_1xyceP6gk\�L6SWR�q'_�ZiL�b�_1x " L3L,Q�b�hjg�P6R�_=aMP6g�bfSlL,QMPiR�Q�P6g�a�hj_1gkR�N'Q�L,]'xj_1Z
hjR " P6g�P6xsa�L�]£_�R�hjZO_,v
º9hj},`'Q�_ ¶ v ¶�« a�q'L)opa�R�q'_���P6Q�h�P6]'xj_=a�P=�6P6hjxsP6]'xj_�S�L,Q�P&R�Q�P6g�a�hs_1gkR ¶ ³ÀN'Q�L,]'xj_1Z
onhjR�q^q'_=P6RzP6g�b^Ú�L
o¦_=�2`�P6R�hjL,g�a1v

Figure 2.21: /Wÿ<��� �(Î Ì�Í &  ÿ°�  jö76jÎ¦6 � Ï Í

3 u2L,`'Q " _� �xs_,¨¤R�q'_(a�L,`'Q " _� �xj_�SlL,QnR�q'_rN'Q�L " _=b�`'Q�_

3 V�hs]'Q�P6Q�hj_=a1¨¤NBL�a�a�hj]'xj_�_/¼�R�_1Q�g�P6x�xjhj]'Q�P6Q�hj_=a§g'_1_=b�_=b^]2\&R�q'_ " L,ZiN'hjxj_1Q

3 t0L,ZiN'hsxj_1Q1¨?R�q'_ " L,ZiN'hjxj_1Q " L,ZiZOP6g�b^a " Q�hjN'R

3 TWb�hsRpa�L,`'Q " _r]'`'R�R�L,g�¨WL,NB_1g�anR�q'_rN'Q�L " _=b�`'Q�_(a�L,`'Q " _� �xs_�S�L,Qn_=b�hjR�hsg'}'v

3 t0L,ZiN'hsxj_Oa�L,`'Q " _�]'`'R�R�L,g�¨ " L,ZiN'hjxs_=arR�q'_&a�L,`'Q " _O �xs_�P6g�bÅP6N'N£_1g�bÅR�q'_
N'Q�L " _=b�`'Q�_rR�LiR�q'_rxjhs]�P6Q�\
= h?>FcDXeX>y�W�V"w2m
3 ��P6]'xj_ " q'_ " �3]£L
¼B¨ " xjh " �3hjg'}^R�q'hsa " q'_ " �2]BL=¼ÅL,N£_1g�a{Pfa�_1N�P6Q�_1R�_�onhjg�b�L)o
SlL,Qp_1gkR�_1Q�hjg'}�Pib'P6R�PiR�P6]'xs_,v§��q'hsaponhjg�b�L
oÙhsapa�q'L)ongfhjgfº9hj},`'Q�_ ¶ v «,« v µ P6g�b
R�q'_� �_1xsb'anP6Q�_(R�q'_�S�L,xsxjL
onhjg'}'¨
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3 1WP6Q�hsP6]'xj_,¨¤P�NBL�a�a�hj]'xj_�P6Q�},`'Zi_1g2Rp��P6Q�h�P6]'xj_�S�L,QnR�q'_rR�P6]'xs_
3 u2hj½1_ « ¨�h¡S?R�q'_(N�P6Q�P6Zi_1R�_1Q�hsang'L,R�Pia " P6xsP6Q1c£R�q'hsaph�apR�q'_r �Q�a�RMb�hjZi_1g�a�hjL,g
L6S?R�q'_rb'P6R�P
3 u2hj½1_ ¶ ¨�h¡S�R�q'_�N�P6Q�P6Zi_1R�_1Q?hsa�g'L,R?P�a " P6x�P6Q1c�R�q'h�a�h�a%R�q'_na�_ " L,g�b�b�hjZi_1g�a�hjL,g
L6S?R�q'_rb'P6R�P
º�L,Q0P(a " P6xsP6Q¤ �_1xsb�©�xjhj�,_pb�_1g�a�hjR;\ ª R�q'_=a�_z�6P6xj`'_=a0P6Q�_MP6xjo§P=\�aUL,g'_,v¤�MQ�},`'Zi_1gkR
�6P6Q�hsP6]'xj_=a�P6Q�_(P6xso0P=\�apa " P6x�P6Q�a1v
3 T¤gkR�Q�\^ �_1x�bd¨0R�q'_{b'P6R�Pihjg�R�q'_{R�P6]'xj_rh�ap_1gkR�_1Q�_=b�`�a�hjg'}OR�q'hsan �_1xsbdvpº9hjQ�a�R
�6P6xj`'_pa�q'L,`'x�b�]£_MP6xjo0P
\3aWS�L,QWR�q'_�P6Q�},`'Zi_1gkR0��P6Q�h�P6]'xj_nh¡SdhjR¤hsaWb�_/ �g'_=bdvW�zS�R�_1Q
R�q�P6R " L,Zi_�R�q'_�b'P6R�PÅ��P6xs`'_=a1v���q'_�gk`'Z{]£_1Q&L6S{b'P6R�PÅ�6P6xj`'_=a&a�q'L,`'xsb�]£_
@�A�BDCFE�GH@�A�BDC�I P6g�b^R�q'_=a�_���P6xj`'_=ana�q'L,`'xsb&]£_ra�_1N�P6Q�P6R�_=b^]k\^a�N�P " _=a
3 �nb'bd¨UP�g'_1o¦Q�L
oÉhsanP,b'b�_=b�P6RpR�q'_�_1g�b^L6S?R�q'_rR�P6]'xj_
3 ¾yg�a�_1Q�R1¨WP�g'_1oÉQ�L
o¦hsanP,b'b�_=bfP6]£L)�,_(R�q'_ " `'Q�Q�_1gkR�xs\&a�_1xj_ " R�_=b&Q�L
o
3 �zNdb'P6R�_,¨¤`'NBb'P6R�_=azR�q'_ " `'Q�Q�_1gkR�xj\^a�_1xs_ " R�_=b&Q�L
o
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3 ³�_1xj_1R�_,¨Wb�_1xj_1R�_=apR�q'_ " `'Q�Q�_1gkR�xj\&a�_1xj_ " R�_=b&Q�L)opa
3 V�hsg'_rgk]'Q�a1¨�onq'_1g�R�q'hsa " q'_ " �3]'`'R�R�L,g�h�a " q'_ " �,_=b�P�xjhjg'_�g2`'Z�]B_1QMh�apb�hsa �
N'xsP
\,_=b�P6Rnxj_/SlRpa�hsb�_�L6S9_=P " q�Q�L
o

2.11.5 Boundar y conditions

��q'_O´§L,`'g�b'P6Q�\ " L,g�b�hjR�hjL,g�a�onhsg�b�L
oÆb�hj¢B_1Q�a�SlQ�L,Z R�q'_iN'Q�_1�3hjL,`�a�onhjg�b�L)opa
P,an]BL,`'g�b'P6Q�\ " L,g�b�hjR�hjL,g�apP6Q�_rP6N'N'xjhs_=b&R�Li]£L,`'g�b'P6Q�hs_=apP6g�b^L,R�q'_1Qp_1xj_1ZO_1gkR�a
b�_/ �g'hjg'}�R�q'_�]£L�b�hj_=a1c£xjhj�,_(_=b�},_=a�P6g�b��,_1Q�R�h " _=a1v���q2`�a1c�hjg�P,b'b�hsR�hjL,gfR�L&R�q'_
]BL3b�hj_=a�P6g�b(]£L,`'g�b'P6Q�\ " L,g�b�hjR�hsL,g�a�xjhsa�R�]BL=¼�_=a1c=R�q'h�a�onhjg�b�L
o " L,gkR�P6hjg�a�PnR�q'hjQ�b
xjhsa�R�]£L
¼Bc�R�q'_�]BL,`'g�b'P6Q�hj_=anxjhsa�R�]£L
¼Bv

Figure 2.22: ì Ë � Ì 
  ÿJ4 §�Ë1Ì 
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TWgkR�Q�\& �_1xsb'apP6Q�_�},Q�L,`'N£_=b�]k\^R�q'_r_=�2`�P6R�hjL,g�R;\2NB_(P6xsa�L�hsg^R�q'hsanonhjg�b�L)o�v�¾yS
R�q'_�N'Q�L,]'xj_1Z " L,g2R�P6hjg�aMZiL,Q�_rR�q�P6g�L,g'_(_=�2`�P6R�hjL,gfR;\2NB_rR�q'_{Q�P,b�hjLi]'`'R�R�L,g�a
hsg�R�q'_(Zihsb'b�xj_�L6S9R�q'_(onhjg�b�L
oÉP6Q�_(`�a�_=b&R�Lia�_1xj_ " RnR�q'_r_=�2`�P6R�hjL,g�v
Á�q'_1gfPO]£L�b�\�h�apa�_1xj_ " R�_=b^hsg^R�q'_(]BL3b�hj_=apxjhsa�R�]BL=¼dc'P6xjx�]BL,`'g�b'P6Q�\�_1xs_1Zi_1gkR�a
©�]BL,`'g�b'P6Q�hj_=a1cM_=b�},_=a�P6g�b��,_1Q�R�h " _=a ª SlL,Q�R�q'_�]BL�b�\¥P6Q�_�b�hsa�N'xsP
\,_=b¥hsg�R�q'_
]BL,`'g�b'P6Q�hj_=a{xjhsa�R�]£L
¼Bvf�Mg|P,a�R�_1Q�h¡¼�hsa{P6}�P6hjgÅ`�a�_=bwR�L�ZOP6Q���R�q'_�]BL,`'g�b'P6Q�\
" L,g�b�hsR�hjL,g�a�onq'h " q " P6g�]£_�P6R�R�P " q'_=b²R�L�R�q'_�]BL,`'g�b'P6Q�hj_=a�L6S�R�q'_fa�_1xj_ " R�_=b
]BL�b�\,v
u2_1xs_ " R�hjg'}OP�]BL3b�\^b�hsa�N'xsP=\�anL,g'xj\&L,`'R�_1Qz]BL,`'g�b'P6Q�hj_=apS�L,QMR�q'hsan]BL3b�\,vn��q'_=a�_
P6Q�_�]BL,`'g�b'P6Q�hj_=a?onq'h " q�P6Q�_�g'L,RWa�q�P6Q�_=b{]B_1Ryo0_1_1gi]£L�b�hj_=a1v9´§L,`'g�b'P6Q�hj_=a?]£_1o��
R�_1_1g&R;oULi]BL3b�hs_=a0P6Q�_ " P6xjxj_=b�hjg'g'_1Q�]BL,`'g�b'P6Q�hj_=a�P6g�b�R�q'_1\�P6Q�_�},Q�L,`'N£_=b�`'g��
b�_1Q§]BL3b�\�N�P6hjQ�a1v¤��]BL3b�\�N�P6hsQUhjg'q'_1Q�hjR�aU_=�k`�P6R�hsL,g�R;\2NB_=aWSlQ�L,ZÀ]£L,R�q�N�P6Q�_1gkR
]BL�b�hj_=a�P6g�b&]£L�b�\�N�P6hsQ�anP6Q�_�xjhsa�R�_=b²) `�a�R§xshj�,_�g'L,Q�ZOP6x�]£L�b�hj_=a§hjg&R�q'_�]BL3b�hj_=a
xshsa�R�]BL=¼dv
´§L,`'g�b'P6Q�\�_1xs_1Zi_1gkR�a " P6g�]B_(},Q�L,`'NB_=b�hjgkR�L�]£L,`'g�b'P6Q�hs_=a{©�SDP " _=azhsg�×6³�P6g�b
_=b�},_=a�hjg ¶ ³ ª P6g�brhjg2R�Lza�`']B_1xj_1Zi_1gkR�a%xjhj�,_¤_=b�},_=a�©�hjg ¶ ³ ª P6g�b(�,_1Q�R�h " _=a1v?KzL,Q �
Z�P6xjxj\�]£L,`'g�b'P6Q�\ " L,g�b�hjR�hjL,g�a�P6Q�_^P6R�R�P " q'_=b¥b�hjQ�_ " R�xj\�R�L�]BL,`'g�b'P6Q�hj_=a1cW]'`'R
R�q'h�a " P6g " Q�_=P6R�_ " L,g�Ú�h " R�a�P6R " L,ZiZiL,g��,_1Q�R�h " _=a�©lP6g�b&P6R " L,ZOZiL,g�_=b�},_=a�hsg
×6³ ª hjSB³�hjQ�h " q'xj_1R �»Ry\3N£_ " L,g�b�hsR�hjL,g�aWP6Q�_zP6N'N'xjhs_=bdv9º'L,QU_/¼�P6ZiN'xs_,c�h¡SBPrR�_1ZiN£_1Q �
P6R�`'Q�_ " L,g�a�R�Q�P6hjgkR�q�P,arb�hj¢B_1Q�_1g2R���P6xj`'_=a�hsg�R;oULf]BL,`'g�b'P6Q�hj_=a�onq'h " q�q�P=�,_OP
" L,ZOZiL,gr�,_1Q�R�_/¼dc�R�q'_U �g�P6x2�6P6xj`'_UP6R�R�q'hsa��,_1Q�R�_/¼rh�a�g'L,R%`'g'h��k`'_,v?¾yg�TWV�X�TWY
u2L,xs�,_1Qz]BL,`'g�b'P6Q�\ " L,g�b�hjR�hjL,g�a�P6Q�_�P6N'N'xjhj_=b�hsgfR�q'_{L,Q�b�_1Q�R�q'_1\�P6Q�_ " Q�_=P6R�_=b
hsg|TUV�X�TUYÈº'Q�L,g2R1v�u2L'c0R�q'h�a�L6¢B_1Q�aiP�a�hjZiN'xj_�Zi_1R�q'L3b|R�L " L,g2R�Q�L,xzR�q'_=a�_
" L,g�Ú�h " R�hjg'}���P6xs`'_=a1v¤��q'_rxsP,a�R��6P6xj`'_�onhjxjxd]B_�`�a�_=bdv
ê L
o0_1�,_1Q1czhjROhsaia�L,Zi_1R�hsZi_=a�hjZiNBL,Q�R�P6gkROR�L " L,g2R�Q�L,x " L,g�a�R�Q�P6hsgkR�a�P6RO_=b�},_=a
P6g�b¥�,_1Q�R�h " _=a�ZiL,Q�_f_/¼'P " R�xj\,cnP6g�b²SlL,QiR�q'_=a�_ " P,a�_=aOR�q'_�L,N'R�hjL,g�R�L�b�_/ �g'_
]BL,`'g�b'P6Q�\ " L,g�b�R�hjL,g�aMP6RpR�q�P6RMa�NB_ " h¡  " xs_1�,_1x�hsang'_1_=b�_=bdvn¾;Rza�q'L,`'xsb^]B_(P6xsa�L
g'L,R�_=b�R�q�P6R�hjR�hsa�g'L,R�N£L�a a�hj]'xj_{R�L�P6R�R�P " qÅP&]£L,`'g�b'P6Q�\�xj_1�,_1x " L,g�b�hjR�hjL,g�R�L
_=b�},_=a§L,Q0�,_1Q�R�h " _=a0P6g�b��3h " _z�,_1Q�a�P�c3]B_ " P6`�a�_MR�q'h�a " L,g�b�hjR�hjL,g�a " L,`'xsb " L,gkR�P6hjg
�6P6xj`'_=aMonq'h " q�P6Q�_�g'L,R�P6N'N'xjh " P6]'xs_�P6R�R�q'_=a�_�xjL
o0_1Q�},_1L,Zi_1R�Q�h " P6x?xj_1�,_1x»v�º'L,Q
_/¼'P6ZiN'xj_,cdhjR�o0L,`'xsb�g'L,R�]£_�Zi_=P6g'hjg'}6Sl`'x?R�L�P6N'N'xj\fP�Ú�`�¼ " L,g�a�R�Q�P6hjgkR�L,g�P
�,_1Q�R�_/¼dv
K h�Y�rµh�W�rDU,yL>2U,SFy�YHh�V�r�XZk
º�L,Q{P�b�h¡¢d`�a�_/�»},Q�P=\�Q�P,b�h�P6R�hjL,gw]BL,`'g�b'P6Q�\,c¤L,g'_�q�P,a{R�L�b�_/ �g'_^P�Q�P,b�hsP6R�hjL,g
R�P6Q�},_1R§]BL3b�\,v¤º'L,Q�P6g�L,`'R�_1Q§]BL,`'g�b'P6Q�\iR�q'_zR�P6Q�},_1R " P6g�]£_M_1hjR�q'_1QUR�q'_�]£L�b�\
hsR�a�_1x¡SdL,Q§R�q'_I� ÃM`'R�a�hsb�_,�3_1gk�3hjQ�L,g'Zi_1g2R1vWº'L,Q�P6g�hjg'g'_1Q§]BL,`'g�b'P6Q�\,c'R�q'_MR�P6Q�},_1R
]BL�b�\²Z�`�a�R�]B_�L,g'_�L6S�R�q'_�N�P6Q�_1gkR�]BL�b�hj_=a1v�¾;R�h�aONBL�a�a�hj]'xs_fR�L�P6N'N'xj\�P
" L,g�a�R�Q�P6hjgkRUb�_/ �g'_=b�P6RUP�]BL,`'g�b'P6Q�\�R�Lr]BL,`'g�b'P6Q�hj_=aWhjg�L,R�q'_1QU]£L�b�hj_=a¤q�P
�2hjg'}
a�hjZihjxsP6QU_=�k`�P6R�hjL,g�a=c�P,a�xjL,g'}iP,a�R�q'_�R�P6Q�},_1Rp]BL3b�\�hsa�R�q'_ra�P6Zi_,v ê L
oU_1�,_1Q1c£h¡S
P " L,g�a�R�Q�P6hjgkRMhsapP6N'N'xjhs_=b&R�LOZ{`'xjR�hjN'xj_�]BL3b�hj_=a=c'hjRphsang'L,RMP6gk\^ZiL,Q�_rNBL�a�a�hs]'xj_
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R�L " q�P6g'},_OR�q'_iR�P6Q�},_1R�]£L�b�\,c�]B_ " P6`�a�_�R�q'hsa�o0L,`'xsb " Q�_=P6R�_ " L,gkR�Q�P,b�h " R�hjL,g�a1v
��q'_�L,g'xj\�o0P=\wR�L " q�P6g'},_&R�q'_�R�P6Q�},_1R�]BL�b�\�hsg�R�q'_=a�_ " P,a�_=a(h�a�R�L�b�_1R�P " q
P6R�R�P " q'_1ZO_1gkR�aM`'gkR�hjx�R�q'_ " L,g�a�R�Q�P6hsgkRnhsanP6}�P6hjg^P6R�R�P " q'_=b�R�L�R�q'_�]BL,`'g�b'P6Q�hj_=a
L6S?L,g'xj\OL,g'_r]BL�b�\�L,Qn]BL3b�\�N�P6hjQ1v

2.12 Mesh menu

2.12.1 Backgr ound

TWV�X�TWYÅXf_=a�qra�`'N'N£L,Q�R�a�R�Q�hsP6g'},`'xsP6Q�P6g�br�2`�P,b�Q�hjxsP6R�_1Q�P6x ¶ ³|_1xj_1Zi_1g2R�Zi_=a�q'_=a1v
T¤xj_1ZO_1gkR�a " P6g^]£_�xjhjg'_=P6Q§L,Q�N�P6Q�P6]£L,xsh " P6g�b&b�h¡¢d_1Q�_1gkR�]BL3b�hs_=a " P6g&q�P=�,_rb�hjS��
Sl_1Q�_1gkRpZi_=a�q^Ry\3N£_=a1v ê L)oU_1�,_1Q1ce_1xs_1Zi_1gkRnR;\2NB_=a " P6g'g'L,Rz]B_�Zih¡¼�_=b�onhjR�q'hjg^P
]BL3b�\,v
��q'_ia�R�Q�` " R�`'Q�_�L6S�P&R�Q�hsP6g'},`'xsP6Q�Zi_=a�q�hsaMS�Q�_1_,v���q'hsa�Zi_=P6g�a�R�q�P6R�_1xj_1ZO_1gkR
a�hj½1_ " P6g " q�P6g'},_MS�Q�_1_1xj\�L
�,_1Q0R�q'_p]£L�b�\,vUÃMgiR�q'_pL,R�q'_1Q0q�P6g�bdc2�2`�P,b�Q�hjxsP6R�_1Q�P6x
Zi_=a�q'_=a�P6Q�_�P6xjo0P
\3a�a�R�Q�` " R�`'Q�_=bdvr��q'hsaMZi_=P6g�a�R�q�P6R�P��2`�P,b�Q�hjxsP6R�_1Q�P6x9Zi_=a�q
" P6g�]£_�b�_/ �g'_=b�L,g'xj\&SlL,QMR�q'L�a�_{]BL�b�hj_=azonq'h " q�P6Q�_��k`�P,b�Q�hjx�P6R�_1Q�P6xsa1cehs_,vMSlL,Q
]BL3b�hj_=a9onq'h " q�q�P=�,_�SlL,`'Q?]£L,`'g�b'P6Q�hj_=a=v?��q'_=a�_§]BL,`'g�b'P6Q�hj_=a " P6g�]B_�N£L,xj\3xjhjg'_=a
onq'h " q " L,g�a�hjR�L6S9Z{`'xjR�hjN'xs_�a�_1},ZO_1gkR�a1c']'`'RnR�L,NBL,xjL,},h " P6xjxs\�R�q'_1\�Z{`�a�Rnb�_/ �g'_
P��2`�P,b�Q�hjxsP6R�_1Q�P6x�},_1L,Zi_1R�Q�\,v
��Q�h�P6g'},`'xsP6Q�ZO_=a�q'hjg'}�hsa " L,gkR�Q�L,xsxj_=b²]2\²R�q'_�ZO_=a�q�b�_1g�a�hsRy\��6P6xj`'_=aOonq'h " q
P6Q�_Ob�_/ �g'_=b�P6R�]£L�b�\��,_1Q�R�h " _=a1vO³�`'Q�hjg'}^R�q'_iR�Q�hsP6g'},`'x�P6R�hjL,g�N'Q�L " _=a a�R�q'_=a�_
b�_1g�a�hjR�hs_=aMP6Q�_�hjg2R�_1Q�N£L,xsP6R�_=b�L
�,_1Q�R�q'_�]BL3b�\fP6g�b�R�q'_=a�_{�6P6xj`'_=a " L,gkR�Q�L,x¤R�q'_
Zi_=a�q²b�_1g�a�hjRy\|hjg¥b�hj¢B_1Q�_1g2RiN�P6Q�R�aOL6S�R�q'_f]BL�b�\,v���q'_^ �g�P6x�a�R�Q�` " R�`'Q�_fL6S
R�q'_OZO_=a�q�ZOP=\�b�_1NB_1g�b�L,g�R�q'_�P " R�`�P6xUZi_=a�q'hjg'}^Zi_1R�q'L�bdc�]'`'RrR�q'_�]�P,a�h "
N'Q�hjg " hjN'xs_�h�a�R�q'_ra�P6Zi_,v
Á�q'_1gÅb�_/ �g'hjg'}�R�q'_�ZO_=a�q�c?hjRrhsa(N£L�a�a�hj]'xj_�R�L�_1gkR�_1Q�R�q'_=a�_�b�_1g�a�hjRy\��6P6xj`'_=a
SlL,Qi_=P " q²�,_1Q�R�_/¼�hjg�R�q'_fZiL3b�_1xyv ê L)oU_1�,_1Q1c�SlL,Q " L,gk�,_1g'hj_1g " _�b'P6R�P�_1gkR�Q�\
hsa�L,Q�}�P6g'hs½1_=b²a�L�R�q�P6ROb�_1g�a�hjRy\|�6P6xj`'_=a " P6g¥]B_^_1gkR�_1Q�_=b�_1hjR�q'_1QiP6ROZOL3b�_1x»c
]BL3b�\,c£]£L,`'g�b'P6Q�\�L,QM�,_1Q�R�_/¼�xj_1�,_1x»c�onq�P6R�_1�,_1Q�hsaMa�`'hjR�P6]'xj_�SlL,QpR�q'_{N'Q�L,]'xj_1Z�v
Á�q'_1g'_1�,_1Q�P�xsL
oU_1Q�xj_1�,_1xW�6P6xj`'_ihsarg'L,R�b�_/ �g'_=bdc?hjR�hsa�hsg'q'_1Q�hjR�_=b�SlQ�L,ZéR�q'_
`'N'NB_1Q�xj_1�,_1x»vÅu2L'c0hjR�h�a�NBL�a�a�hs]'xj_OR�L�_1g2R�_1Q�) `�a�R�L,g'_^ZiL�b�_1x�xj_1�,_1x�b�_1g�a�hjRy\
N�P6Q�P6Zi_1R�_1QzP6g�b " Q�_=P6R�_(P " L,g�a�R�P6gkR�b�_1g�a�hjR;\�Zi_=a�q�SlL,QnR�q'_ronq'L,xj_�ZOL3b�_1x»v
¾;g�PÅa�R�Q�` " R�`'Q�_=b�Zi_=a�q�L,N'N£L�a�hjg'}�]BL,`'g�b'P6Q�hj_=a�P6Q�_�P6xjo0P
\3a&b�_1�3hsb�_=b¥hsgkR�L
a�P6Zi_0gk`'Z{]£_1Q?L6SeZO_=a�q�a�_1},ZO_1gkR�an©�Zi_=a�q�]£L,`'g�b'P6Q�\�_1xj_1Zi_1gkR�a ª v���q'_na�R�Q�` " �
R�`'Q�_phsaWR�qk`�aUb�_/ �g'_=bO]k\�Ryo0L(g2`'Z�]B_1Q�aWonq'h " qOR�_1xjx'R�q'_zgk`'Z{]£_1QWL6S�_1xj_1ZO_1gkR�a
NB_1Q(]BL,`'g�b'P6Q�\�N�P6hjQ�a1v^¾yR(hsarNBL�a�a�hj]'xs_{R�L�b�_/ �g'_�P�a�R�Q�` " R�`'Q�_=b�ZO_=a�q�SlL,Q�P
]BL3b�\�P6g�bOPrR�Q�hsP6g'},`'xsP6QUZO_=a�q�S�L,Q§P�]BL3b�\�onq'h " qOhsaWP,bZ)�P " _1gkR§R�L(R�q'h�a¤]£L�b�\,v
ê L
oU_1�,_1Q1c'hsgiR�q'_=a�_ " P,a�_=aWR�q'_�a�R�Q�` " R�`'Q�_=bOZO_=a�qOb�_/ �g'_=a§P6`'R�L,ZOP6R�h " P6xjxj\{R�q'_
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ZO_=a�q�b�_1g�a�hsRy\�P6R{R�q'_ " L,ZiZOL,gw]BL,`'g�b'P6Q�\wP6g�bwR�q'_&Q�_=a�`'xsR�hjg'}�R�Q�hsP6g'},`'xsP6Q
ZO_=a�q�Z�P=\�]B_ " L,Zi_^�k`'hsR�_�P6Q�R�h¡  " h�P6x»vwu2L'cUZih¡¼�hjg'}�_1xs_1Zi_1gkR�Ry\3NB_=a�hsg�L,g'_
ZOL3b�_1xBhsa§N£L�a a�hj]'xj_�P6g�b�hsg�Z�P6gk\ " P,a�_=an�2`'hjR�_�`�a�_/Sl`'x»c3]'`'R§hsR§Z{`�a�R§]£_�b�L,g'_
" P6Q�_/Sl`'xjxj\,v
��q'_=a�_ " L,g " _1N'R�aMP6Q�_�q'hj},q'xshj},qkR�_=b&hjg&R�q'_r_/¼'P6ZiN'xj_�a�q'L)ong�hjg�º9hj},`'Q�_ ¶ v ¶�µ v
òPh1>�X>cDk
¾;g{R�q'_pXfL�b�_1x�onhjg�b�L
o|g'L,Q�ZOP6x�]BL,`'g�b'P6Q�hj_=a¤P6Q�_�xsP6]£_1xs_=b(]2\�a�_=�2`'_1g " _ngk`'Z��
]B_1Q�a�P6g�b&�,_1Q�R�h " _=a�onhjR�q�R�q'_ra�_=�2`'_1g " _�g2`'Z�]B_1QnN'Q�_ " _=b�_=b&]k\�R�q'_�xj_1R�R�_1Q�1�v
M XZk"ô\XZc�XZg�XZy�WlW�w�T�X>k
TUV�X�TUY�Xf_=a�q ¶ ³Éa�`'N'N£L,Q�R�a0R�q'_MS�L,`'Q0Zi_=a�qO_1xs_1Zi_1gkR0Ry\3N£_=a§a�q'L
ong�hjgOº9hj}6�
`'Q�_ ¶ v ¶ ×3v�NfhsaMP�xjhsg'_=P6QM�2`�P,b�Q�hjxsP6R�_1Q�P6x?_1xj_1Zi_1g2R1cPO^h�a�P�N�P6Q�P6]BL,xjh " �k`�P,b�Q�h¡�
x�P6R�_1Q�P6x£_1xj_1ZO_1gkR1cRQ{hsa§P(hsa0xjhjg'_=P6Q0R�Q�hsP6g'},`'xsP6Q§_1xj_1Zi_1g2R§P6g�b É hsa§P{N�P6Q�P6]£L,xjh "
R�Q�h�P6g'},`'xsP6Qn_1xj_1Zi_1g2R1v

Figure 2.23: ü Î�Ï<�iÎ�6¡Î��(Î Ì�Í?Í 4 !dÎ�Ï

2.12.2 The three mesh definition levels:

3 ��q'_rXfL�b�_1x%V�_1�,_1x0©lV «
ª
3 ��q'_r´0L�b�\&V�_1�,_1x0©lV ¶�ª
3 ��q'_r´0L,`'g�b'P6Q�\^V�_1�,_1x�©lV%× ª �Whjg " xs`�b�hjg'}�P6xsa�L�_=b�},_=azP6g�b^�,_1Q�R�h " _=a
¾ySzg'L�b�_/ �g'hjR�hjL,g�a{q�P,a�]B_1_1g|ZOP,b�_�L,g¦©lV ¶�ª P6g�b�©lV%× ª xs_1�,_1xsa1c?R�q'_&ZiL3b�_1x
xs_1�,_1x§©lV «
ª N�P6Q�P6Zi_1R�_1Q�a�P6Q�_�a�_1R�P,aMb�_/SDP6`'xjRzR�L�P6xjx%ZO_=a�q'_=aphjg " xs`�b�_=b^hjg�R�q'_
ZOL3b�_1x»v

2.12.3 Mesh example

º9hj},`'Q�_ ¶ v ¶�µ a�q'L
opa�P6g|_/¼'P6ZiN'xj_�onq'_1Q�_�_=P " q�]£L�b�\�L6SMR�q'_�ZiL�b�_1x0q�P,a�P
b�hj¢B_1Q�_1g2RUZi_=a�qORy\3N£_,vW´§L�b�\ « q�P,a§P(�2`�P,b�Q�hsP6xjR�_1Q�P6x?©la�R�Q�` " R�`'Q�_=b ª Zi_=a�qOP6g�b
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´§L3b�\ ¶ q�P,apP�R�Q�h�P6g'},`'xsP6Qr©�S�Q�_1_ ª ZO_=a�q�v

Figure 2.24: ü Î�Ïý�iÎ	;j 	�K!�6¡Î

��q'_�P6Q�Q�L)o¹SlQ�L,Z R�q'_�R�L,Nwxj_/SlRrb�L
ongÅR�L�R�q'_OQ�hs},qkR " L,Q�g'_1Q{q'hj},q'xjhj},q2R�a�R�q'_
Q�_1xsP6R�hjL,g^]B_1Ryo0_1_1g�b�h¡¢d_1Q�_1gkRzxj_1�,_1xsa1vW��q'_r]BL,`'g�b'P6Q�\&xj_1�,_1xU©lV%× ª ©�_=b�},_=azP6g�b
�,_1Q�R�h " _=a ª hjg'q'_1Q�hjR�aMR�q'_�P6N'N'Q�L,N'Q�hsP6R�_�]£L�b�\^xj_1�,_1xn©lV ¶�ª Zi_=a�q�b�_1g�a�hjRy\��6P6xj`'_
h¡Spg'L�b�_/ �g'hjR�hjL,g�a(SlL,Q�R�q'_1Z q�P,a�]B_1_1g�ZOP,b�_,v�u2hsZihjxsP6Q�hjxs\�R�q'_&]£L�b�\�xj_1�,_1x
hjg'q'_1Q�hjR�a�R�q'_(ZiL3b�_1xdxj_1�,_1xU©lV «
ª b�_1g�a�hjR;\��6P6xj`'_,v
´pÃ�³� « ¨

º'L,Q�´0L�b�\ « PO�2`�P,b�Q�hjxsP6R�_1Q�P6x%Zi_=a�q�q�P,aM]£_1_1g�b�_/ �g'_=bdvzTWb�},_=a « P6g�b�×iP6Q�_
b�_1�3hsb�_=b^hjg2R�L «1· a�_1},Zi_1gkR�P6g�b�_=b�},_=a ¶ P6g�b µ hjgkR�L ¶6· a�_1},ZO_1gkR�azP6g�b�R�q'_
R�L,R�P6x�g2`'Z�]B_1QpL6S?_1xj_1Zi_1gkR�aphsa ¶6·,· v
´pÃ�³� ¶ ¨

º'L,Q�´§L3b�\ ¶ c?R�q'_�`�a�_1Q�q�P,a�b�_/ �g'_=b|PfR�Q�hsP6g'},`'xsP6Q(ZO_=a�q�v£1¤_1Q�R�_/¼ ® q�P,a�hjR�a
L
ongfZi_=a�q�b�_1g�a�hjR;\��6P6xj`'_�P6g�b^R�q'_rZO_=a�q&hsanb�_1g�a�_1QzP6Q�L,`'g�b^R�q'h�an�,_1Q�R�_/¼Bv

¾yS£R�q'_�`�a�_1Q¤oUL,`'x�b�g'L,R9q�P
�,_zb�_/ �g'_=biP6g2\(�6P6xj`'_§S�L,Q�1¤_1Q�R�_/¼ ® ckhjR9oUL,`'xsb�q�P
�,_
hjg'q'_1Q�hjR�_=b�P6g�P=�,_1Q�P6},_z��P6xj`'_�b�_1Q�hj�,_=b�SlQ�L,Z[R�q'_pb�_1g�a�hjRy\r�6P6xj`'_=a?P6R?R�q'_n_=b�},_=a
® P6g�b ¯ v
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2.12.4 Define mesh

Figure 2.25: û Î��kÌ3Î©�(Î�Ï<��( � Ì 
 Ë>(

TUV�X�TUYÙu2L,xj�,_1Q§q�P,a§P{Z{`'xjR�hjZi_=a�q " P6N�P6]'hjxjhjR;\,v9��q'h�a0ZO_=P6g�a0R�q�P6R�b�h¡¢d_1Q�_1gkR
_=�2`�P6R�hjL,g�a " P6gO]£_za�L,xj�,_=b�`�a�hjg'}rb�h¡¢d_1Q�_1gkRUZi_=a�q'_=a1v?¾»Sd�6P6Q�hsP6]'xj_���P6xs`'_=a?S�Q�L,Z
L,g'_�_=�2`�P6R�hjL,g¦P6Q�_�g'_1_=b�_=b�hjg�L,R�q'_1Q�_=�2`�P6R�hjL,g�a^b�`'Q�hjg'}�R�q'_�a�hjZ�`'x�P6R�hjL,g�c
R�q'_1\�P6Q�_{hsgkR�_1Q�NBL,xsP6R�_=b�SlQ�L,Z L,g'_�ZO_=a�q�R�L&P6g�L,R�q'_1Q1vr��q'hsa�hsa " L,ZiN'xj_1R�_1xj\
R�Q�P6g�a�N�P6Q�_1gkRWR�L�R�q'_n`�a�_1Q1c,hjR?hsa9L,g'xj\(g'_ " _=a�a�P6Q�\(R�Lrb�_/ �g'_nR�q'_�Zi_=a�q�SlL,Q?_=P " q
_=�2`�P6R�hjL,g�v
��q'_r³�_/ �g'_rZO_=a�q " L,ZiZOP6g�b�hjg&R�q'_(X�_=a�q^Zi_1g2`^L,N£_1g�apP�onhsg�b�L
o¦onq'_1Q�_
L,g'_ " P6gwb�_/ �g'_�P6xjx¤R�q'_OZi_=a�q'_=a�g'_1_=b�_=bwhjg�R�q'_ON'Q�L,]'xj_1Z�v���q'_=a�_iZi_=a�q'_=a
Z{`�a�R�q�P=�,_f`'g'hs�k`'_&g�P6Zi_=a=v|��q'_=a�_^g�P6Zi_=a�P6Q�_^`�a�_=b�P6xsa�L�hjg|R�q'_�u2L,xj�,_1Q
a�_1R�R�hjg'}�a�onhjg�b�L
oÉonq'_1Q�_rR�q'_rZi_=a�q&SlL,Qn_=P " qf_=�k`�P6R�hjL,g^h�anb�_/ �g'_=bdv
¾;g�R�q'_i`'N'NB_1QrN�P6Q�R�L6S�R�q'_Oonhjg�b�L
oÆhsarP^xjh�a�R�]£L
¼�onq'_1Q�_�P6xjx " `'Q�Q�_1gkR�xj\�b�_/�
 �g'_=bÅZi_=a�q'_=a{P6Q�_&xjh�a�R�_=bdv�Á�q'_1g�PfQ�L)o¿hjgÅR�q'hsa(xshsa�R�]BL=¼�hsa{a�_1xj_ " R�_=bdc¤R�q'_
" L,Q�Q�_=a�N£L,g�b�hjg'}�Zi_=a�q�hsarZOP,b�_�P " R�hj�,_�P6g�b�hjR�a(N�P6Q�P6Zi_1R�_1Q{b�_/ �g'hsR�hjL,g " P6g
]B_ " q'_ " �,_=b^L,Qn`'NBb'P6R�_=b^P6g�b&R�q'_�ZO_=a�q " P6g^]B_�},_1g'_1Q�P6R�_=b^L,QnQ�_1},_1g'_1Q�P6R�_=b
`�a�hjg'}�R�q'_r¸�_1g'_1Q�P6R�_rZi_=a�q&]'`'R�R�L,g�P6RnR�q'_�]BL,R�R�L,Z¿L6S�R�q'_�onhjg�b�L)o�v¤Á�q'_1g
P{g'_1o�Zi_=a�q�hsa§]B_1hjg'}�b�_/ �g'_=bdc�R�q'_�`�a�_1Q�q�P,a�R�L� �Q�a�R�N'Q�_=a�a�R�q'_�Kz_1o�Zi_=a�q
]'`'R�R�L,g�v���q'hsazP " R�hs��P6R�_=aMR�q'_(Zi_=a�qfg�P6Zi_� �_1x�b�onq'_1Q�_{L,g'_ " P6g�g'L
o�_1gkR�_1Q
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P^g'_1o�`'g'h��k`'_�Zi_=a�q�g�P6ZO_,vO��q'hsa�g'_1o�ZO_=a�q�hsarP,b'b�_=b�R�L�R�q'_�ZO_=a�q�xjhsa�R
onq'_1g�R�q'_rZO_=a�q&hsa�},_1g'_1Q�P6R�_=bdv
��q'_r]'`'R�R�L,gfP6g�b^ �_1xsb'anhjg&R�q'_ronhjg�b�L)oÉP6Q�_�R�q'_�SlL,xjxjL)onhjg'}'¨

3 KM_1o�¨WP�g�P6Zi_�SlL,QpP�g'_1o¦Zi_=a�q " P6g^]B_�_1gkR�_1Q�_=b

3 Yz_1g�P6Zi_,¨rP&g'_1o�g�P6Zi_�SlL,QrR�q'_ " `'Q�Q�_1gkR�xs\�a�_1xj_ " R�_=b�Zi_=a�q " P6g�]B_�_1g��
R�_1Q�_=b

3 ³�_1xj_1R�_,¨¤R�q'_ " `'Q�Q�_1g2R�xj\&a�_1xj_ " R�_=b^Zi_=a�q�h�anb�_1xj_1R�_=b

3 ³�hsa�N'x�P=\B¨wR�q'_ " `'Q�Q�_1gkR�xj\�a�_1xj_ " R�_=b�Zi_=a�q�hsa&b�hsa�N'xsP=\,_=b�hjg�R�q'_�XfL�b�_1x
onhjg�b�L)o

3 X�_=a�qrg�P6Zi_,¨%R�q'_Wg�P6Zi_¤SlL,Q%R�q'_Ua�_1xj_ " R�_=b�Zi_=a�q(hsa�b�hsa�N'x�P=\,_=b�hjg�R�q'h�ad �_1xsb
P6g�b^hjRnh�a�`�a�_=b&SlL,Qn_1gkR�_1Q�hjg'}�P6g�b^Q�_1g�P6Zihjg'}�R�q'_rZO_=a�q&g�P6Zi_(P,an_/¼�N'xsP6hjg'_=b
P6]BL
�,_

3 t0`'Q�Q�_1g2R§g'L6S�g'L�b�_=a1¨9R�q'_MR�L,R�P6x£gk`'Z{]£_1Q§L6S�g'L�b�_=aUhjgOR�q'_Ma�_1xj_ " R�_=bOZi_=a�q

3 t0`'Q�Q�_1g2R0g'L6S�_1xj_1ZO_1gkR�a1¨9R�q'_zR�L,R�P6xBgk`'Z{]£_1Q0L6S�_1xj_1Zi_1gkR�aUhjgiR�q'_�a�_1xj_ " R�_=b
Zi_=a�q

3 X�_=a�q ê �6P6xj`'_ � Ze�»¨ÅR�q'_�b�_/SlP6`'xsR�ZO_=a�q�_1xj_1Zi_1gkR^a�hs½1_�SlL,Q&R�q'_�onq'L,xj_
ZiL�b�_1xnhsa�b�_/ �g'_=b�onhjR�q�R�q'hsa��6P6xj`'_,v91WP6xj`'_=aib�_/ �g'_=b¥P6R�xjL
o0_1Qixj_1�,_1xnonhjxjx
L
�,_1Q�onQ�hsR�_MR�q'hsa0�6P6xj`'_,v¤³M_/SDP6`'xjRW�6P6xj`'_MhsaUb�_1Q�hj�,_=bOSlQ�L,Z¹R�q'_�P=�,_1Q�P6},_�b�hjZi_1g��
a�hjL,g&L6S?R�q'_rZiL�b�_1x»v

3 X�_=a�q�a " P6xjhjg'}OSlP " R�L,Q1¨�P6xjx9Zi_=a�q�b�_1g�a�hsRy\��6P6xj`'_=a�},hj�,_1g�c�b�_1Q�hj�,_=b�L,Q�hjg��
q'_1Q�hjR�_=bwhjgwR�q'_�ZiL3b�_1x0P6Q�_O �g�P6xjxs\�Z{`'xjR�hjN'xjhs_=b�onhjR�q�R�q'hsa(SlP " R�L,Q1v�³M_/SDP6`'xjR
�6P6xj`'_�hsa « v ·
3 t0`'Q�Q�_1g2R1¨�R�q'h�aM]'`'R�R�L,g�a�_1R�aMR�q'_{ �_1xsb��6P6xj`'_{hjgkR�L&R�q'_ " `'Q�Q�_1gkR�xj\�P " R�hj�,_
�6P6xj`'_

3 ³�_/SDP6`'xjR1¨¤R�q'hsa�]'`'R�R�L,gfa�_1R�apR�q'_� �_1xsb&�6P6xj`'_�hjgkR�LiR�q'_rb�_/SDP6`'xjRn�6P6xj`'_

3 X�_=a�q�a�R�Q�` " R�`'Q�_,¨%R�q'hsa%]'`'R�R�L,g�L,NB_1g�a%Pzonhjg�b�L
o�S�L,Q�_1gkR�_1Q�hjg'}M]£L�b�\�xj_1�,_1x
Zi_=a�q�b�_/ �g'hsR�hjL,g�ar©lV ¶�ª
3 X�_=a�q�b�_1g�a�hjRy\B¨nR�q'hsaM]'`'R�R�L,g�L,NB_1g�a�Pionhjg�b�L)oÙSlL,Qz_1g2R�_1Q�hjg'}&]£L,`'g�b'P6Q�\
xj_1�,_1x�Zi_=a�q�b�_/ �g'hjR�hjL,g�ar©lV%× ª
3 ¸�_1g'_1Q�P6R�_�Zi_=a�q�¨0R�q'hsan]'`'R�R�L,gfonhsxjx�},_1g'_1Q�P6R�_(R�q'_�Zi_=a�q^`�a�hjg'}OR�q'_ " `'Q �
Q�_1gkR§Zi_=a�qib�_/ �g'hsR�hjL,gi�6P6xj`'_=a1v?KzL,R�_MR�q�P6R0Prg'_1o�Zi_=a�qih�a¤g'L,R0P,b'b�_=bOR�L(R�q'_
xjhsa�R0L6S?Zi_=a�q'_=an`'g2R�hjx�R�q'hsa�]'`'R�R�L,g�hsa�N'Q�_=a�a�_=b
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2.12.5 Mesh structure

Figure 2.26: ü Î�Ïý��Ï Í ÿ"� §IÍ �
ÿ Î*( � Ì 
 Ë>(

��q'_{Xf_=a�q�a�R�Q�` " R�`'Q�_{onhjg�b�L
oÙL,N£_1g�aM]k\ " xsh " �3hjg'}�L,gfR�q'_{Xf_=a�q�a�R�Q�` " R�`'Q�_
]'`'R�R�L,g�hjg�R�q'_§³�_/ �g'_�Zi_=a�q�onhjg�b�L
o�v è P6Q�P6Zi_1R�_1Q�a?_1gkR�_1Q�_=b{hjg�R�q'hsa�onhjg�b�L
o
b�_/ �g'_(R�q'_rZi_=a�q^P6Rp]BL3b�\�xj_1�,_1xU©lV ¶�ª v
ÃMg{R�L,N{xj_/S�R�hsa�R�q'_0xjh�a�R�L6SeP6xjx3]£L�b�hj_=a�P6g�b(R�q'_�Zi_=a�q{a�R�Q�` " R�`'Q�_na�_1R�a9P6R�R�P " q'_=b
R�LfR�q'_1Z�v���q'_Og�P6Zi_iL6SnR�q'_ " `'Q�Q�_1g2R�xj\�P " R�hj�,_iZi_=a�qwhsa�b�hsa�N'xsP
\,_=b�hjg�R�q'_
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X�_=a�q�g�P6ZO_i �_1xsbdv���q'hsar �_1x�bwhsa(g'L,R�_=b�hsR�P6]'xj_,v���q'_&a�_1xj_ " R�_=b�]£L�b�\ " P6g
]B_�hjg " xs`�b�_=b�L,Q�_/¼ " xj`�b�_=b�S�Q�L,Z�R�q'_{Zi_=a�qf]2\�`�a�hjg'}�R�q'_�¾yg " xj`�b�_�]£L�b�\^hjg
Zi_=a�q " q'_ " �3]£L
¼Bv

��q'_fZO_=a�q²_1xj_1Zi_1g2RiRy\3NB_ " P6g¥]B_
a�_1xj_ " R�_=b|`�a�hjg'}�R�q'_f��Q�h�P6g'},xj_fP6g�b
:M`�P,b�Q�P,b�hjLn]'`'R�R�L,g�a=v9¾yS2R�q'_U�2`�P,b�Q�h¡�
xsP6R�_1Q�P6x�Zi_=a�q^Ry\3N£_�hsaza�_1xj_ " R�_=b&R�q'_
Zi_=a�q�a�hj½1_�N�P6Q�P6Zi_1R�_1Q&_1gkR�Q�hj_=a�L,g
R�q'_|Q�hj},qkR�a�hsb�_ÅP6Q�_�P " R�hj�6P6R�_=b�P,a
a�q'L)ong�hjg^º9hj},`'Q�_ ¶ v «=¶ v ® v
3 T¤xs_1Zi_1gkR�L,Q�b�_1Q1¨%V�hjg'_=P6Q%a�_1R�R�hjg'}
" Q�_=P6R�_=a�R�q'Q�_1_Ug'L3b�_=a�R�Q�h�P6g'},`'xsP6Q�P6g�b
SlL,`'Q�g'L�b�_=a?�k`�P6Q�hjx�P6R�_1Q�P6x2_1xj_1ZO_1gkR�a1v
è P6Q�P6]£L,xjh " a�_1R�R�hjg'} " Q�_=P6R�_=a�a�hj¼Mg'L�b�_=a
R�Q�hsP6g'},`'xsP6Q�P6g�b�_1hs},qkR�g'L�b�_=a��2`�P,b�Q�h¡�
xsP6R�_1Q�P6x�_1xj_1ZO_1gkR�a
3 X�_=a�q'hjg'}�Zi_1R�q'L�bd¨�´�P,a�h " Zi_=a�q��
hjg'}{a�R�Q�R�_1},hj_=a¤SlL,Q0S�Q�_1_�©�R�Q�hsP6g'},`'xsP6Q ª
Zi_=a�q'_=aOP6Q�_fZiL)�2hjg'}�SlQ�L,gkR�Zi_1R�q��
L�b'a�P6g�b�R�q'_¦1¤L,Q�L,g'L,h��,_1Q�R�_/¼�Zi_1R�q'L�bdv
³�_/SlP6`'xsRB�6P6xj`'_¤hsadR�q'_Wa�R�P6g�b'P6Q�b(X�L
�2�
hjg'}�º'Q�L,g2R0ZO_1R�q'L3bdv0ÃMR�q'_1Q§ZiL
�3hjg'}

SlQ�L,gkR�L,N'R�hjL,g�a�P6Q�_²u'u'u3º?XfL)�2hsg'}�º'Q�L,gkR¥©la�hsg'},xj_wa�_1_=bdc(a�hjg'},xj_�SlQ�L,gkR ª P6g�b
u'u3X�º9X�L
�3hjg'}�º'Q�L,g2Rz©la�hjg'},xj_�a�_1_=bdc,Z{`'xjR�h2S�Q�L,g2R ª Zi_1R�q'L3b'a=v9��q'_=a�_�Zi_1R�q'L�b'a
g'_1_=bÅPfa�R�P6Q�R�hjg'}�_=b�},_�P,a{a�_1_=bdvf��q'_�]£L,`'g�b'P6Q�\�h�b�S�L,Q�R�q'hsa(a�_1_=b " P6gw]B_
_1gkR�_1Q�_=bfhjg&R�q'_(X�_=a�q'hjg'}ia�_1_=b&_=b�},_� �_1x�bdv
3 ´�P " �3},Q�L,`'g�b�ZO_=a�q�¨¤º'Q�_1_�©�R�Q�hsP6g'},`'xsP6Q ª ZO_=a�q'hjg'}�a�R�P6Q�R�a�SlQ�L,ZmP6g�P6`'R�L6�
ZOP6R�h " P6xsxj\ " Q�_=P6R�_=b�]�P " �2},Q�L,`'g�bfZi_=a�q�vW³�_1xsP6`'g�P=\&hsa�R�q'_rb�_/SDP6`'xjRnZi_1R�q'L�bdv
ÃMR�q'_1Q�L,N'R�hjL,g�a�P6Q�_�Q�_1},`'xsP6Q�]�P " �3},Q�L,`'g�b�},Q�h�b'a1¨w¸�Q�hsbdczu2N�P6Q�a�_)¸�Q�hsb�P6g�b
³�_1g�a�_)¸�Q�hsbdv^�¿b�_1g�a�_�]�P " �3},Q�L,`'g�bw},Q�h�b " Q�_=P6R�_=a{]£_1R�R�_1Q{�k`�P6xjhsRy\�Zi_=a�q'_=a1c
]'`'RihjR�h�a�P6xsa�L�P�a�xjL)oU_1Q�Zi_1R�q'L�bdv�u2N�P6Q�a�_)¸�Q�hsb|hsa{SDP,a�R�_1Q1c0]'`'ROR�q'_�Zi_=a�q
�2`�P6xjhjRy\�ZOP=\�]B_�xjL
o0_1Q1v
ÃMN'R�hjL,g�a�SlL,QnR�q'_=a�_r]'`'R�R�L,g�aMP6Q�_rb�hsa�N'xsP
\,_=b&hjg�º9hj},`'Q�_ ¶ v «=¶ v ® v
X�_=a�q�b�_1g�a�hjR;\��6P6xj`'_�Ry\3NB_�Q�P,b�hjL�]'`'R�R�L,g�a1¨
3 KML,g'_,¨Ub�_=P " R�hj�6P6R�_=an�6P6xj`'_=a�L,g^R�q'hsanxj_1�,_1x
3 X�_=a�q ê ¨�P " R�hj�6P6R�_=a�R�q'_�X�_=a�q ê  �_1xsb¥R�L|]B_�`�a�_=b¥SlL,Q�_1gkR�_1Q�hjg'}�P6g
P6]�a�L,xj`'R�_�ZO_=a�q�b�_1g�a�hjR;\��6P6xj`'_�hjg^R�q'hsa�xj_1�,_1x
3 Yz_1xsP6R�hj�,_,¨�P " R�hj�6P6R�_=a�R�q'_§Yp_1xsP6R�hj�,_¤ZO_=a�q ê  �_1xsb�R�LM]£_0`�a�_=b�SlL,Q�_1g2R�_1Q�hjg'}
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P�a " P6xshjg'}zSDP " R�L,Q?SlL,Q¤Zi_=a�q�b�_1g�a�hjRy\{hjg{R�q'hsa?xj_1�,_1x»v9��q'_pP " R�`�P6x'Zi_=a�q�b�_1g�a�hjR;\
�6P6xj`'_�SlL,QpR�q'hsazxj_1�,_1x�hsapR�q'_(N'Q�L�b�` " RzL6S¤R�q'_�a " P6xshjg'}�SlP " R�L,Q�P6g�b�R�q'_�ZiL3b�_1x
xs_1�,_1x�b�_1g�a�hjRy\��6P6xj`'_,v

Á�q'_1gfR�q'_e:M`�P,b�Zi_=a�q�_1xj_1Zi_1g2RpRy\3N£_�hsapa�_1xs_ " R�_=bdceR�q'_r �_1x�b'azP6RzQ�hs},qkRzP6Q�_
P " R�hs��P6R�_=b�SlL,Qnhjg'N'`'R1v
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3 KML6Sp_1xj_1Zi_1g2R�a&© « a�R{P6g�b�×�Q�b�_=b�},_ ª ¨OR�q'_&gk`'Z{]£_1Q{L6Sz_1xj_1ZO_1gkR�a^©la�_1},_/�
Zi_1g2R�a ª S�L,QzR�q'_� �Q�a�RzP6g�b&R�q'hjQ�b&_=b�},_=azhjg&R�q'_(TWb�},_=apxshsa�R�]BL=¼
3 KML6S§_1xs_1Zi_1gkR�aO© ¶ g�bwP6g�b µ R�q�_=b�},_ ª ¨(R�q'_ig2`'Z�]B_1QrL6S�_1xj_1Zi_1g2R�aO©la�_1},_/�
Zi_1g2R�a ª S�L,QzR�q'_ra�_ " L,g�b�P6g�b&SlL,`'Q�R�q^_=b�},_=aphjg^R�q'_rTUb�},_=apxjhsa�R�]£L
¼

2.12.6 Mesh Density

��q'_�Xf_=a�q&b�_1g�a�hjR;\�onhjg�b�L
o�L,NB_1g�aU]2\iN'Q�_=a�a�hsg'}(R�q'_�Xf_=a�q&b�_1g�a�hjR;\�]'`'R�R�L,g
hjg�R�q'_{³�_/ �g'_�Xf_=a�q�onhjg�b�L
o�v���q'_=a�_�b�_/ �g'hjR�hjL,g�a�P�¢B_ " R�R�q'_{Zi_=a�q�P6R�R�q'_
]BL,`'g�b'P6Q�\�xj_1�,_1x�©lV�× ª v�X�_=a�q�b�_1g�a�hsRy\��6P6xj`'_=a " P6g�]£_�a�_1R�P6R{_=b�},_=a(L,Q�P6R
�,_1Q�R�h " _=a1v ê L)oU_1�,_1Q1c�P|N�P6Q�P6Zi_1R�_1Q�a�_1R^b�_/ �g'_=b�SlL,Q^P6g�_=b�},_ " P6g'g'L,R^]B_
P6N'N'xjhj_=b&R�L�P��,_1Q�R�_/¼�P6g�b��3h " _��,_1Q�a�P�v0��q'_1\&q�P
�,_�b�h¡¢d_1Q�_1gkRl��Z�P,a��3a=�¡vU��q'hsa
hsa�ZOP6hsg'xj\�]B_ " P6`�a�_iPi��g'L6S§_1xs_1Zi_1gkR�a1� �»R;\2NB_ib�_/ �g'hjR�hjL,g�b�L3_=a�g'L,R�q�P
�,_�P6gk\
Zi_=P6g'hjg'}iP6Rn�,_1Q�R�_/¼^xj_1�,_1xyv

Figure 2.27: ü Î�Ï<� 
 Î ÌkÏ � Í 4 ( � Ì 
 Ë>(
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X�_=a�q�b�_1g�a�hjR;\r��P6xs`'_0R;\2NB_0Q�P,b�hsL�]'`'R�R�L,g�a¤P6Q�_�`�a�_=b�R�L�a�_1xj_ " R9]£_1R;oU_1_1g�R�q'Q�_1_
b�hj¢B_1Q�_1g2Rnhjg'N'`'RnL,N'R�hjL,g�a1¨
3 KzL,g'_,¨Wb�_=P " R�hj�6P6R�_=an�6P6xj`'_=anL,g^R�q'hsa�xs_1�,_1x
3 Xf_=a�q ê ¨WP " R�hj�6P6R�_=a�R�q'_�Xf_=a�q ê  �_1xsbÅR�L�]£_^`�a�_=bÅS�L,Q�_1g'_1R�_1Q�hjg'}wP6g
P6]�a�L,xj`'R�_�Zi_=a�q^b�_1g�a�hjR;\��6P6xj`'_�hjg&R�q'hsapxj_1�,_1x
3 Yp_1xsP6R�hj�,_,¨rP " R�hs��P6R�_=a(R�q'_OYp_1xsP6R�hs�,_�Zi_=a�q ê  �_1xsb�R�L�]B_i`�a�_=b�SlL,Qr_1g'_/�
R�_1Q�hsg'}�P�a " P6xshjg'}rSDP " R�L,Q�S�L,Q§Zi_=a�q^b�_1g�a�hsRy\ihjg�R�q'hsa§xj_1�,_1x»v¤��q'_rP " R�`�P6x�Zi_=a�q
b�_1g�a�hjRy\i�6P6xj`'_zS�L,Q§R�q'hsa0xj_1�,_1x£h�aUR�q'_�N'Q�L�b�` " R§L6S�R�q'_�a " P6xshjg'}rSDP " R�L,QnP6g�bOR�q'_
]BL�b�\�©�L,QpZiL�b�_1x ª xj_1�,_1x�b�_1g�a�hsRy\���P6xj`'_,v
3 KzL6Sd_1xj_1Zi_1g2R�a1¨%R�q'_n '¼�_=b�g2`'Z�]B_1QWL6S�_1xj_1Zi_1g2R�ap©la�_1},Zi_1gkR�a ª P6RWR�q'_p_=b�},_
M XZk"ô\cDU?S�aHcDX
Á�q'_1g�R�q'_�Zi_=a�qfh�aM},_1g'_1Q�P6R�_=b�P�xjL,}� �xj_{hsa " Q�_=P6R�_=b²©�hjSWR�q'hsa�N'Q�L " _=a�a�L,`'R �
N'`'R�a�_1R�R�hjg'}^hsa�P " R�hj�6P6R�_=b ª v��Mg�_/¼'P6ZiN'xj_�L6S�R�q'hsa� �xj_ihsa�a�q'L
ong�hjg�º9hj},`'Q�_
¶ v ¶, v���q'hsarP6g�b�L,R�q'_1Q(xjL,}6 �xj_=a�ZOP
\�]B_��3hj_1oU_=b�`�a�hjg'}&R�q'_ è Q�L " _=a�a�R�P6]'xj_
" L,ZOZOP6g�b&hjg&R�q'_(Yp`'g^ZO_1gk`�v

Figure 2.28: ü Î�Ï<�{6jË � �Q6jÎ§Î:;j 7��!,6jÎ
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2.13 Solver menu

2.13.1 Solver settings

��q'_iu2L,xj�,_1Q�a�_1R�R�hjg'}�aponhjg�b�L)o�hsaza�q'L)ong�hsg�º9hj},`'Q�_ ¶ v ¶,¬ vru2_1R�R�hjg'}�azS�L,Q�R�q'_
K�P=�3hj_1Q � u2R�L,�,_=a�_=�k`�P6R�hsL,g�P6Q�_ib�h�a�N'xsP=\,_=bdv�¾yg�R�q'hsa�_/¼'P6ZiN'xj_�P6xsx� �_1x�b'aMq�P
�,_
R�q'_1hjQpb�_/SDP6`'xjRn�6P6xj`'_=a1v

Figure 2.29: 4 Ë�6 & Î ÿ Ï Î1ÍyÍ � Ì � Ï�( � Ì 
 Ë>(

TWP " q�_=�k`�P6R�hjL,g�a�\�a�R�_1Z hjg�R�q'_�ZiL�b�_1xzh�a�a�L,xs�,_=b¥]2\�PÅa�_1N�P6Q�P6R�_�a�L,xj�,_1Q1v
��q'_=a�_Oa�L,xj�,_1Q�a " P6g�a�_1xj_ " R�_=b�`�a�hsg'}�R�q'_OQ�P,b�hjL^]'`'R�R�L,g�arL,g�R�q'_�R�L,N�L6S�R�q'_
onhjg�b�L)o�v?��q'_nP,b��,_ " R�hjL,g��yb�hj¢B`�a�hsL,g(_=�2`�P6R�hjL,g�b�h¡¢B_1Q�a%SlQ�L,ZÙL,R�q'_1Q¤_=�2`�P6R�hjL,g�a
]B_ " P6`�a�_�hjR " P6g^a�L,xj�,_=bOSlL,Q0Z{`'xjR�hjN'xj_M��P6Q�h�P6]'xj_=a1v?TWP " q^L6S%R�q'_=a�_��6P6Q�hsP6]'xj_=aUhsa
a�L,xj�,_=b�]2\&P�a�_1N�P6Q�P6R�_ra�L,xj�,_1Q1vW��q'_=a�_ra�L,xs�,_1Q�a " P6g^]£_ra�_1xs_ " R�_=b&]k\�N'Q�_=a�a�hjg'}
R�q'_^1WP6Q�hsP6]'xj_z]'`'R�R�L,g&P6g�b�a�_1xj_ " R�hjg'}rR�q'_ " L,Q�Q�_=a�NBL,g�b�hjg'}{��P6Q�hsP6]'xs_nS�Q�L,ZÀR�q'_
xjhsa�R1v
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Figure 2.30: /'
j& Î�§ Í � Ë/Ì10 
��T2B� Ï � Ë/Ì�Ï�Ë�6 & Î ÿ Î	;j 7��!,6jÎ

Á�q'_1g�P6xjx'b'P6R�P� �_1xsb'a9SlL,Q9R�q'_pa�L,xj�,_1Q¤P6Q�_n_1gkR�_1Q�_=b�L,Q?ZiL�b�h¡ �_=bdc,R�q'_pa�_1R�R�hjg'}�a
SlL,QWR�q'_za�L,xj�,_1QUP6Q�_za�R�L,Q�_=bO]k\�R�q'_M�MNdb'P6R�_p]'`'R�R�L,g�vW�zxsx�a�L,xj�,_1Q�aWq�P
�,_zhjg'hsR�hsP6x
�6P6xj`'_=a9onq'h " q�P6Q�_nP,b�_=�2`�P6R�_�S�L,Q¤a�R�P6g�b'P6Q�b " P,a�_=a1v ê L
o0_1�,_1Q1ckhjR9ZOP
\r]£_�R�q�P6R
R�q'_na�L,xs`'R�hjL,grSlL,Q9P6g�_=�2`�P6R�hjL,g�b�L2_=a9g'L,R " L,gk�,_1Q�},_nL,Q " L,gk�,_1Q�},_=aUa�xjL
onxs\,c�P6g�b
hsgiR�q'_=a�_ " P,a�_=aUhsRUhsa0Pr},L3L3bOhsb�_=PrR�L{R�_=a�RUonhsR�q�b�h¡¢d_1Q�_1gkR§N�P6Q�P6Zi_1R�_1Q§��P6xj`'_=a=v
º9hj_1x�b'a0hsg�R�q'_(onhjg�b�L
oÉP6Q�_�},Q�L,`'NB_=b�a�L�R�q�P6R� �_1x�b'anQ�_1xsP6R�_=b&R�L�R�q'_r},_1g'_1Q�P6x
SlL,Q�Z P6g�b¥xjhjg'_=P6Q�hj½=P6R�hjL,g|Zi_1R�q'L�b'aiL6S�R�q'_f_=�2`�P6R�hjL,g¥P6Q�_�hjg�R�q'_fxs_/S�Ria�h�b�_
L6SrR�q'_�onhjg�b�L)o�vÙº9hj_1xsb'aOQ�_1xsP6R�_=b²R�LÅR�q'_fxjhsg'_=P6Q�a�\�a�R�_1ZæP6g�b�hjR�a�a�L,xj�3hjg'}
ZO_1R�q'L3b'anP6Q�_rL,gfR�q'_�Q�hj},qkRza�hsb�_�L6S9R�q'_ronhsg�b�L
o�v
u3���M´�¾ V�¾U�B�¤�n¾ Ã�K�¨nonq'_1g¦a�_1xj_ " R�_=bdc�a�L,xj�,_1Q&`�a�_=a^a�R�P6]'hjxshj½=P6R�hjL,g�v�¾;R�h�a�P
Q�_ " L,ZOZi_1g�b�_=b&L,N'R�hjL,g&SlL,QpR�q'_rKMP
�2hs_1Q � u2R�L,�,_=ap_=�2`�P6R�hjL,g
V%�MX è TW³ X���u'u�X��¤�nYz¾V��¨§R�q'_�ZOP6R�Q�h¡¼ " L,Q�Q�_=a�N£L,g�b�hjg'}|R�L|R�q'_�ZOP,a�a
Z�P6R�Q�h¡¼�hsa§xj`'ZON£_=b�hjg^R�q'_r_=�2`�P6R�hjL,g
V%¾;K�TW��Yz¾U�B�¤�n¾ Ã�K�¨
3 X�P�¼²hjR�_1Q�P6R�hsL,g�a1¨�xjhjg'_=P6Q�hj½=P6R�hsL,g²hsa�]�P,a�_=b�L,g�a�`']'hsR�_1Q�P6R�hjL,g�a�P6g�b�R�q'hsa
g2`'Z�]B_1Qza�_1R�a�R�q'_(ZOP�¼3hsZ�`'Z�gk`'Z{]B_1QnS�L,QnR�q'_=a�_rhjR�_1Q�P6R�hjL,g�a
3 ��L,xj_1Q�P6g " _,¨?h¡SBR�q'_nxjhjg'_=P6Q�hj½=P6R�hjL,g�_1Q�Q�L,QWg'L,Q�Z¹hsa¤a�ZOP6xjxs_1Q�R�q�P6giR�q'h�a¤gk`'Z��
]B_1Q1c'xjhjg'_=P6Q�hs½=P6R�hjL,g�hsR�_1Q�P6R�hjL,g^hsana�R�L,N'NB_=b
3 Yp_1xsP�¼'P6R�hjL,g�SlP " R�L,Q1¨¥b�_/SDP6`'xjR&�6P6xj`'_�hsa « v · vÈV�hjg'_=P6Q�hs½=P6R�hjL,g " L,`'xsb�]£_
a�N£_1_=b�_=b^`'N�hjgfa�L,ZO_ " P,a�_=az`�a�hjg'}ia�L,Zi_1onq�P6RMxsP6Q�},_1Qp�6P6xj`'_,vnÃMg�R�q'_(L,R�q'_1Q
q�P6g�bdc�a�L,Zi_1R�hjZi_=a�P{��P6xs`'_�xs_=a�a§R�q�P6g�`'g'hjRy\�hsa§g'_1_=b�_=b^R�L�},_1RpP6gk\&a�L,xj`'R�hsL,g
��a�_�Kz_1onR�L,g�¨¤onq'_1g^a�_1xj_ " R�_=b�KM_1onR�L,g���a�xjhjg'_=P6Q�hj½=P6R�hjL,gOZi_1R�q'L3b�hsaU`�a�_=bdvW¾yR
h�a9SlP,a�R�_1Q¤R�q�P6gOR�q'_zb�_/SlP6`'xsR¤Zi_1R�q'L3b�© è h " P6Q�b ª ck]'`'RWh�a?`�a�_/S�`'x'L,g'xs\(onq'_1giR�q'_
P " R�`�P6x¤a�L,xs`'R�hjL,g�hsa " xjL�a�_�_1g'L,`'},q�R�L�R�q'_{_/¼�P " R�L,g'_,v���q'_(SlL,xjxjL)onhjg'}i �_1xsb'a
" L,g2R�Q�L,x%onq'_1gfKM_1onR�L,g���anZi_1R�q'L�b&hsana�R�P6Q�R�_=bd¨
3 Kz_1onR�L,gfP�SlR�_1QnhjR�_1Q�P6R�hjL,g
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3 KM_1onR�L,g�P�SlR�_1QrR�L,xj_1Q�P6g " _,¨�Kz_1onR�L,g���a(Zi_1R�q'L�b�hsa�g'L,R{a�R�P6Q�R�_=b�`'g2R�hjxUP6R
xj_=P,a�RnL,g'_�L6S?R�q'_=a�_ " Q�hsR�_1Q�hsP{hsa§S�`'xj �xjxj_=b
3 ³�hjQ�_ " R1¨�R�q'hsa�Q�P,b�hjLw]'`'R�R�L,g�a�_1xs_ " R�aiP
b�hjQ�_ " Rfa�L,xj�2hsg'}ÅZO_1R�q'L3bdv�º'L,Q�Q�_1xsP6R�hj�,_1xs\
a�ZOP6xsxzN'Q�L,]'xj_1ZOa&P|b�hjQ�_ " R&a�L,xj�,_1Q�hsa�g'L,Q �
ZOP6xjxs\|SlP,a�R�_1Q1v¿º'L,Q�P6g2\�xsP6Q�},_1Q&N'Q�L,]'xj_1Z
hjR�hsa{`�a�`�P6xjxs\�]£_1R�R�_1Q�R�L�`�a�_�P6g�hjR�_1Q�P6R�hj�,_
a�L,xj�,_1Q1v¤��q'_��,_1Q�a�hjL,g�SlL,QUR�q'_�b�hjQ�_ " R§a�L,xj�,_1Q
" P6g^]B_ra�_1xj_ " R�_=b�N'Q�_=a�a�hjg'}�R�q'_r]'`'R�R�L,g�P6RnR�q'_(Q�hj},qkRpa�h�b�_ML6S?R�q'_�Q�P,b�hjL�]'`'R �
R�L,g�v
3 ¾;R�_1Q�P6R�hj�,_,¨�R�q'hsa�Q�P,b�hjLw]'`'R�R�L,g�a�_1xj_ " R�a�P6g¥hjR�_1Q�P6R�hs�,_�a�L,xj�3hjg'}�Zi_1R�q'L�bdv
t0`'Q�Q�_1gkRML,N'R�hjL,g�apP6Q�_rR�q'_�SlL,xjxjL)onhjg'}'¨

3 ´§h�tn¸ru2R�P6]�¨W´§h�t0L,g+) `'}�P6R�_{¸�Q�P,b�hs_1gkRMu2R�P6]'hjxjhs½1_=b
3 �nº�:�X�Yr¨��%Q�P6g�a�NBL�a�_(º'Q�_1_{:M`�P,a�h¡�yXfhsg'hjZOP6xdYp_=a�hsb�`�P6x
3 tn¸ru£¨£t0L,g+) `'}�P6R�_�¸�Q�P,b�hj_1gkR�u3�2`�P6Q�_=b
3 tn¸{¨£t0L,g+) `'}�P6R�_�¸�Q�P,b�hj_1gkR
3 ¸�X�YzT§u£¨£¸�_1g'_1Q�P6xjhj½1_=b^X�hjg'hjZOP6xdYp_=a�hsb�`�P6x
3 X�P�¼�hjR�_1Q�P6R�hjL,g�a1¨�R�q'_0ZOP�¼�hjZ�`'ZÉgk`'Z{]£_1Q�L6S�hjR�_1Q�P6R�hjL,g�a�SlL,Q�R�q'_§hjR�_1Q�P6R�hj�,_
a�L,xj�,_1Q
3 �%L,xj_1Q�P6g " _,¨�P6g�_1Q�Q�L,Q(g'L,Q�ZéR�q'Q�_=a�q'L,xsbdv�¾»S�R�q'_i_1Q�Q�L,Qrg'L,Q�Z h�a�a�ZOP6xjxj_1Q
R�q�P6g�R�q'hsa�g2`'Z�]B_1Q1c�hjR�_1Q�P6R�hsL,g^hsana�R�L,N'NB_=b
3 Yz_=a�hsb�`�P6x�L,`'R�N'`'R1¨WP6g�hjgkR�_1},_1Q§�6P6xj`'_W,2xshjg'_=P6QUa�\�a�R�_1Z¹Q�_=a�hsb�`�P6xehsaUL,`'R�N'`'R
SlL,Qn_=P " q�KMR�q^hjR�_1Q�P6R�hjL,gw©�½1_1Q�LO��P6xj`'_�b�hsa P6]'xj_=a�R�q'_�L,`'R�N'`'R ª
3 è Q�_ " L,g�b�hsR�hjL,g'hjg'}'¨¤`�a�hjg'}�N'Q�_ " L,g�b�hjR�hsL,g'hjg'}�g'L,Q�ZOP6xjxj\ia�NB_1_=b'a�`'N^R�q'_�hjR �
_1Q�P6R�hjL,g�c�q'L)oU_1�,_1Q1c£Q�_=a�`'xjR�hjg'}�hjg�a�L,ZO_�L)�,_1Q�q'_=P,bdvnÃMN'R�hsL,g�anq'_1Q�_(P6Q�_,¨
3 KML,g'_,¨¤g'LiN'Q�_ " L,g�b�hjR�hjL,g'hsg'}
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3 ³�hsP6},L,g�P6x»¨n³�hsP6},L,g�P6x%N'Q�_ " L,g�b�hjR�hsL,g'hjg'}OZOP6R�Q�hj¼Bvpº�P,a�R " L,g�a�R�Q�` " R�hsL,g�c£]'`'R
g'L,Rn�,_1Q�\&_/¢d_ " R�hj�,_
3 ¾;V���¨�³�h¡¢d_1Q�_1gkRpxj_1�,_1x�L6S¤¾;g " L,ZiN'xj_1R�_
V%�Åb�_ " L,ZON£L�a�hsR�hjL,g�a1v%¾ V�� · hsa�R�q'_0Q�_ " �
L,ZOZi_1g�b�_=b " q'L,h " _
3 t0L,`'N'xj_=b�_=�ev�R�L,xj_1Q�P6g " _M©�L,Q�u2R�_=P,b�\
a�R�P6R�_�R�L,xj_1Q�P6g " _ ª ¨¤SlL,QpR�Q�P6g�a�hj_1g2RnN'Q�L,]��
xs_1ZOa§R�q'hsa� �_1xsb^a�_1R�apR�q'_rR�L,xj_1Q�P6g " _�SlL,Q
a�R�L,N'N'hjg'}�R�q'_�hjR�_1Q�P6R�hsL,g²onq'_1g¥Z{`'xjR�h¡�
N'xs_�_=�2`�P6R�hjL,g�a�P6Q�_ " L,`'N'xj_=bÉR�L�_=P " q
L,R�q'_1Q1vrº�L,Q�a�R�_=P,b�\fa�R�P6R�_�N'Q�L,]'xj_1ZOaMhjR
a�_1R�aiR�q'_fR�L,xs_1Q�P6g " _�SlL,Q�a�R�L,N'N'hjg'}�R�q'_
a�R�_=P,b�\�a�R�P6R�_(hjR�_1Q�P6R�hjL,g

2.13.2 Processor settings

��q'h�a " L,ZOZOP6g�b�L,N£_1g�a�P&onhjg�b�L)o[S�L,Qra�_1R�R�hsg'}�R�q'_�g2`'Z�]B_1Q�L6S0N'Q�L " _=a�a�L,Q�a
Q�_=a�_1Q��,_=b&S�L,QzR�q'_rN'Q�L,]'xj_1Z�vU��q'h�anN�P6Q�P6Zi_1R�_1Qzq�P,apZi_=P6g'hjg'}iL,g'xj\�hjg�P�N�P6Q �
P6xsxj_1xdN'Q�L " _=a�a�hjg'}�_1gk�3hjQ�L,g'Zi_1gkR1v

Figure 2.31: 8�ÿ ËQ§�Î�Ï Ï Ë ÿ Ï�Î/Í;Í � Ì � ÏK( � Ì 
 Ë>(

2.14 Run menu

��q'_�Yz`'g�ZO_1gk` " L,ZiZOP6g�b'a�P6Q�_�`�a�_=b�R�L�a�R�P6Q�R�L,R�q'_1QrTWV�X�TWYÇZOL3b�`'xj_=a=v
´§_/SlL,Q�_(P�ZiL�b�`'xj_ " P6gf]B_ra�R�P6Q�R�_=bdcBP6xjx�R�q'_rg'_ " _=a�a�P6Q�\^b�_/ �g'hjR�hsL,g�apP6g�bfa�_1R �
R�hsg'}�a�a�q'L,`'x�b(]B_ " L,ZON'xj_1R�_=bdv9¾yS�R�q'hsa�g'L,R?R�q'_ " P,a�_,c�P6g�_1Q�Q�L,Q?Zi_=a�a P6},_U]BL=¼(hsa
b�h�a�N'xsP=\,_=bdv0¾»S?R�q'_rZihsa a�hjg'}�b'P6R�Pihsa�_=a�a�_1gkR�hsP6x�SlL,QnR�q'_rZiL�b�`'xj_,c'R�q'_rN'Q�L " _=a�a
" P6g'g'L,R " L,gkR�hjg2`'_,v
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Figure 2.32: ýK� Ì`�(Î Ì �

2.14.1 Generate mesh:

¸�_1g'_1Q�P6R�_�Zi_=a�q " L,ZiZ�P6g�b�a�R�P6Q�R�a�R�q'_�TWV%X�TWY�Zi_=a�q�},_1g'_1Q�P6R�L,Q1v�hjR " Q�_/�
P6R�_=apP�]'Q�L)opa�P6]'xj_rxsL,}� �xs_,v

2.14.2 Calculate View factor s:

t§P6x " `'xsP6R�_x1�hj_1o�SlP " R�L,Q�a " L,ZiZ�P6g�b�a�R�P6Q�R�a^TUV�X�TUY 1Mhs_1o�SDP " R�L,Q�a&N'Q�L6�
},Q�P6Z�v�¾yR�a�R�L,Q�_=a�R�q'_(Q�_=a�`'xjR�b'P6R�POhsgfR�q'_{1Mhj_1oÉSlP " R�L,Q�az �xj_{b�_/ �g'_=b�hsgfR�q'_
è Q�L,]'xj_1Z�Â{³�P6R�P� �xj_=a�onhsg�b�L
o�v©Ó âeä=Ó�Ô(ñ;âeÔið�ò'Ô�÷eÓ�î�Ókö>�%Ó2ö�ä���Õ�ötÛ�ò�ã5ØUÓ
ò�ä=ÕlîwÓvÛ�â£ã�ö��9îwÕlã%÷¥�9Ô�âHÛ�Ókö=öQA ¾;R " Q�_=P6R�_=azP�]'Q�L)opa�P6]'xj_rxsL,}6 �xj_,v

2.14.3 Calculate Gebhar dt factor s:

t§P6x " `'xsP6R�_(¸�_1]'q�P6Q�R�SDP " R�L,Q�a " L,ZiZOP6g�b&a�R�P6Q�R�anTUV�X�TUY[¸�_1]'q�P6Q�b�R�SDP " R�L,Q�a
N'Q�L,},Q�P6Z�vW¾;R§a�R�L,Q�_=a0R�q'_�b'P6R�P{hjg�R�q'_�¸�_1]'q�P6Q�b�R§SDP " R�L,Q�a§ �xj_Mb�_/ �g'_=b�hjg�R�q'_
è Q�L,]'xj_1Z�Â{³�P6R�P� �xj_=a�onhsg�b�L
o�v©Ó âeä=Ó�Ô(ñ;âeÔið�ò'Ô�÷eÓ�î�Ókö>�%Ó2ö�ä���Õ�ötÛ�ò�ã5ØUÓ
ò�ä=ÕlîwÓvÛ�â£ã�ö��9îwÕlã%÷¥�9Ô�âHÛ�Ókö=öQA ¾;R " Q�_=P6R�_=azP�]'Q�L)opa�P6]'xj_rxsL,}6 �xj_,v

2.14.4 Solver:

��q'hsa " L,ZiZ�P6g�b^a�R�P6Q�R�apTWV�X�TWYÇu2L,xj�,_1Q1vU¾;R " Q�_=P6R�_=apP�]'Q�L)opa�P6]'xj_rxjL,}6 �xs_,v
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2.14.5 Postpr ocessor:

è L�a�R�N'Q�L " _=a�a�L,Q " L,ZOZOP6g�b^a�R�P6Q�R�apTWV%X�TWY è L�a�Rphjg^Pia�_1N�P6Q�P6R�_(onhjg�b�L
o�v

2.14.6 Select result file

��q'h�aponhjg�b�L)oÙhsazg'_1_=b�_=bfonq'_1g�Z{`'xjR�hjN'xj_�ZO_=a�q'_=azP6Q�_{hjg�`�a�_,v�´§_ " P6`�a�_�P6xjx
Q�_=a�`'xjR� �xj_=a�P6Q�_§a�R�L,Q�_=b�hjg�R�q'_0a�P6ZO_Ub�hjQ�_ " R�L,Q�\�onq'_1Q�_UR�q'_0Zi_=a�q�SlL,Q�P6g(_=�k`�P��
R�hsL,g�hsa�a�R�L,Q�_=bdc%hjR�h�a�g'_ " _=a�a�P6Q�\�R�L�a�N£_ " hjS�\�R�q'_�Q�_=a�`'xjR�SlL,Q�N£L�a�R�N'Q�L " _=a�a�hsg'}
hsg&PiZ�`'xjR�hsZi_=a�q " P,a�_,v
�Mxjx¤NBL�a�R�N'Q�L " _=a�a�L,QrL,`'R�N'`'R( �xj_=arN'Q�L�b�` " _=bwb�`'Q�hjg'}fR�q'_�a�_=a�a�hjL,g�P6Q�_ixjhsa�R�_=b
hsg�R�q'_ixjhsa�R�]BL=¼dvi�Mgk\�L6SnR�q'_� �xj_=a�ZOP
\�]B_Oa�_1xs_ " R�_=b�P,arR�q'_ihjg'N'`'RrS�L,Q�R�q'_
NBL�a�R�N'Q�L " _=a�a�L,Q1v
3 �nb'b¥L,NB_1g�a�Pw �xj_�]'Q�L)opa�_1Q�S�L,Q�P,b'b�hjg'}Åg'_1oÈ �xj_=a�© " Q�_=P6R�_=b�hjg¥L,R�q'_1Q
a�_=a�a�hjL,g�a ª R�LiR�q'_rxshsa�R
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3 ³�Q�L,N�Q�_1ZiL)�,_=apP� �xj_�SlQ�L,ZmR�q'hsa�xjh�a�R1v9��q'_r �xj_�hjR�a�_1x¡S�hsa�g'L,RpP�¢B_ " R�_=b
3 ÃMNB_1g^hjg�TWV�X�TWY è L�a�RpL,N£_1g�apR�q'_(a�_1xj_ " R�_=b� �xj_�hsg&TUV�X�TUY è L�a�R
��q'_�SlL,xjxjL)onhjg'}{ �_1xsb'anP6Q�_rg'L,g��»_=b�hjR�P6]'xj_�hsg�S�L,Q�ZOP6R�hsL,g� �_1x�b'a1¨
3 è L�a�Rn �xj_,¨¤R�q'_rS�`'xjxdN�P6R�q^SlL,QnR�q'_rNBL�a�R�N'Q�L " _=a�a�L,Q� �xj_
3 TW�2`�P6R�hjL,g�a1¨¤R�q'_(_=�k`�P6R�hjL,g�aza�L,xj�,_=b�hjg^R�q'_rQ�_=a�`'xsR0 �xs_
3 X�L3b�hj �_=b&R�hjZi_,¨?R�q'_�xsP,a�Rn`'Ndb'P6R�_�R�hjZi_�SlL,QnR�q'_rQ�_=a�`'xjR� �xj_
3 V�P,a�RnQ�`'g�a�R�P6R�`�a1¨Wa�R�P6R�`�a�L6S?R�q'_�N'Q�L " _=a a�onq'h " q^`'Ndb'P6R�_=b&xsP,a�R�R�q'_�L,`'R �
N'`'Rn �xj_
3 t0L,ZiZO_1gkR1¨WR�q'hsa " L,ZiZi_1gkR� �_1x�b&hsanL,g'xj\OS�L,QpR�q'h�ana�_=a�a�hjL,g�P6g�b�hjR�hsang'L,R
a�P
�,_=b^hjg^R�q'_�ZiL�b�_1xd �xj_

2.14.7 Process table

Á�q'_1g�L,R�q'_1QzTWV�TUX�YÙZiL�b�`'xj_=anP6Q�_(a�R�P6Q�R�_=b^hsg&TUV�X�TUYÙº'Q�L,g2R1cehjg�SlL,Q�ZOP��
R�hjL,g�L,g�R�q'_=a�_nN'Q�L " _=a�a�_=aWhsa " L,xjxj_ " R�_=b{hjg2R�LrP�N'Q�L " _=a�aWR�P6]'xj_,v¤��q'hsa?R�P6]'xj_ " P6g
]B_�L,NB_1g'_=b&`�a�hjg'}{R�q'_ è Q�L " _=a�a�R�P6]'xj_ " L,ZiZOP6g�b�L,Q�R�q'_ è Q�L " _=a�a�]'`'R�R�L,g^hjg
R�q'_�ZOP6hjg�onhjg�b�L
o�v0��q'hsa§R�P6]'xj_�b�hsa�N'xsP
\3a0hjg�SlL,Q�ZOP6R�hjL,g�L,g�R�q'_ " `'Q�Q�_1g2Rza�R�P��
R�`�a�L6SzP�N'Q�L " _=a�a�P6g�b�R�q'_O`�a�_1Q " P6g|P6xsa�L " L,g2R�Q�L,x§R�q'_�N'Q�L " _=a a(`�a�hsg'}fR�q'_
" L,ZiZOP6g�b&]'`'R�R�L,g�azhjg&R�q'_rN'Q�L " _=a�anR�P6]'xj_�onhjg�b�L)o�v
è Q�L " _=a�anR�P6]'xj_ " L,xs`'Zig�a1¨
3 è Q�L " _=a�a1¨¤R�q'_(g�P6Zi_�L6S9R�q'_(N'Q�L " _=a�a
3 KM]'Q1¨WP6g�hjg2R�_1Q�g�P6x�hsb�gk`'Z{]£_1QpS�L,QnR�q'_rN'Q�L " _=a�a
3 è ¾ ³{¨'R�q'_rL,NB_1Q�P6R�hjL,g�a�\�a�R�_1Z¿N'Q�L " _=a anhsb�©�h¡S?P=�6P6hjxsP6]'xj_ ª
3 è Q�hsL,Q1¨¤R�q'_rN'Q�L " _=a anN'Q�hjL,Q�hjR;\Oxj_1�,_1x
3 u2R�P6R�_,¨WR�q'_ " `'Q�Q�_1gkRzN'Q�L " _=a�apa�R�P6R�_,v.1WP6xj`'_rP6Q�_,¨

��V�Vw³rÃ�K�T � N'Q�L " _=a�an_1g�b�_=b�a�` "1" _=a S�`'xsxj\
º���¾;V�TU³ � N'Q�L " _=a�anSlP6hjxs_=b�b�`'Q�hjg'}OR�q'_�N'Q�L " _=a�a�hjg'}
±�¾ V�V�TW³ � N'Q�L " _=a�apo0P,an_1g�b�_=bf]k\�R�q'_r`�a�_1Q
u3��u è TWK�³�TW³ � N'Q�L " _=a�a�hsa�a�`�a�NB_1g�b�_=b�P6g�b�h�aMo§P6hjR�hjg'}�R�L&]£_�P " R�h¡�

�6P6R�_=b
Y���KMK�¾;K�¸ � P6gfP " R�hj�,_rP6g�b " `'Q�Q�_1g2R�xj\&Q�`'g'g'hjg'}iN'Q�L " _=a�a

3 u2R�P6Q�RzÂ�T¤g�bd¨¤N'Q�L " _=a�a�a�R�P6Q�RnP6g�b�_1g�b�R�hjZO_=aM©�o0P6xsx " xsL " �iR�hjZi_=a ª v?º'L,QnP
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Q�`'g'g'hsg'}ia�L,xj�,_1QnN'Q�L " _=a�anR�q'_(T¤g�b^ �_1xsb�b�hsa�N'x�P=\�a0R�q'_(gk`'Z{]£_1QpL6S " `'Q�Q�_1gkR�xs\
N'Q�L " _=a�a�_=b&R�hsZi_=a�R�_1N�a
3 ³M`'Q�P6R�hsL,g�¨¤R�L,R�P6x�Q�`'g�R�hjZi_
3 ÁÙ¨?R�q'_&Q�hj},qkR�ZOL�a�R�©�Á ª�" L,xj`'Zig|hsa{ZOP6Q��,_=bÅonhjR�q�P6g²P,a�R�_1Q�h�a���h¡SzR�q'_
N'Q�L " _=a�a " Q�_=P6R�_=bfP6gk\&_1Q�Q�L,QpZi_=a�a P6},_=a�L,Qpo0P6Q�g'hjg'}�a=v

Figure 2.33: 8�ÿ ËQ§�Î�Ï;Ï�Íµ Qö76jÎ

è Q�L " _=a�a�_=a�P6Q�_{xshsa�R�_=b�hsg�R�q'_�L,Q�b�_1Q�R�q'_1\�oU_1Q�_ia�R�P6Q�R�_=bdv���q'_�ZiL�a�R�Q�_ " _1gkR
N'Q�L " _=a�a�hsa�L,g�R�q'_�R�L,N�L6S(R�q'_�xjhsa�R1v��zxjxM �_1xsb'a&P6Q�_�hjg�SlL� �_1x�b'a1v¹´§_1xjL
o
R�q'_nN'Q�L " _=a�a¤xshsa�R�a9hsa¤P6gOP6Q�_=P�onq'_1Q�_Mhjg�S�L,Q�Z�P6R�hjL,g�L,gOR�q'_ " `'Q�Q�_1gkR�xj\�a�_1xj_ " R�_=b
N'Q�L " _=a�a�hjg�b�hsa�N'xsP
\,_=bdv���q'_�P " R�`�P6x " L,g2R�_1gkR�aWb�_1NB_1g�b'a9L,g�R�q'_0N'Q�L " _=a�a9Ry\3N£_,v
è L�a�a�hs]'xj_�_1Q�Q�L,QzP6g�b^o0P6Q�g'hsg'}iZi_=a�a�P6},_=anP6Q�_�P6xsa�L�b�hsa�N'xsP
\,_=b&hjg&R�q'hsapP6Q�_=P�v
è Q�L " _=a�apR�P6]'xj_�]'`'R�R�L,g�a1¨
3 u2`�a�N£_1g�bd¨¤R�q'_�a�_1xj_ " R�_=b&N'Q�L " _=a�anhsana�`�a�N£_1g�b�_=b�©�N�P6`�a�_=b ª
3 Yp_=a�`'Zi_,¨?Q�_=a�`'ZO_=ar© " L,gkR�hjg2`'_=a ª R�q'_rN'Q�L " _=a�a
3 ±�hjxjx»¨�a�R�L,N�a�R�q'_�N'Q�L " _=a�a�©lP�S�R�_1Q " L,g� �Q�ZOP6R�hjL,g ª v�KML,R�_,¨�R�q'_�N'Q�L " _=a�a
g�P6ZO_�hsa�g'L,Rn_1Q�P,a�_=b&SlQ�L,ZmR�q'_�xjhsa�R
3 ³M_1xs_1R�_,¨w�3hjxjxsa�R�q'_�N'Q�L " _=a�a^P6g�b�Q�_1ZiL
�,_=a&R�q'_�N'Q�L " _=a�a�SlQ�L,Z R�q'_�xjh�a�R
©lP�SlR�_1Q " L,g� �Q�ZOP6R�hjL,g ª
3 ´0Q�L)opa�_,¨WL,NB_1g�anR�q'_rxjL,}{ �xj_O©�hjS9P=�6P6hjxsP6]'xs_ ª SlL,QnR�q'_(a�_1xs_ " R�_=b&N'Q�L " _=a�a
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3 è Q�hsL,Q�hjRy\B¨OR�q'_&N'Q�L " _=a�a�N'Q�hjL,Q�hjR;\�xj_1�,_1x " P6g�]£_&a�_1R�`�a�hjg'}�R�q'hsa{]'`'R�R�L,g�v
ÃMN'R�hjL,g�a�P6Q�_�º�P=�,L,QM¸��M¾?L,Qnº�P
�,L,QnN'Q�L " _=a�a=v?��q'_=a�_�P6Q�_�b�_=a " Q�hsN'R�hj�,_z�6P6xj`'_=a
P6g�b�R�q'_OP " R�`�P6x0N'Q�hjL,Q�hjR;\�xj_1�,_1x¤R�Q�P6g�a�ZihjR�R�_=b�SlL,QrR�q'_iL,NB_1Q�P6R�hjL,g�a�\�a�R�_1Zçhsa
N'xsP6R SlL,Q�Zça�N£_ " hj  " v(º�P=�,L,Q�¸��M¾phsa�R�q'_ib�_/SlP6`'xjR�P6g�b�Q�_ " L,ZiZi_1g�b�_=b��6P6xj`'_,v
¸�hj�3hjg'}�ZiL,Q�_�N'Q�hjL,Q�hjR;\rSlL,Q9Q�`'g'g'hsg'}�N'Q�L " _=a�a�_=a " P6g�ZOP6�,_�R�q'_n`�a�_1Q¤hjgkR�_1Q SDP " _
P6xjZiL�a�R§`'g'Q�_=a�N£L,g�a�hs�,_,v

2.15 Windo w menu

t0L,ZiZOP6g�b'a&hsg�R�q'_�Á�hjg�b�L
o Zi_1g2` " P6g�]£_�`�a�_=b�R�L " L,g2R�Q�L,x " `'Q�Q�_1gkR�xj\
P " R�hj�,_rTWV%X�TWY[º'Q�L,g2Rzonhjg�b�L)opa1¨
3 t0xjL�a�_fP6xjx»¨ " xjL�a�_=aOP6xsxzonhjg�b�L)opa�©�_/¼ " _1N'ROR�q'_�ZOP6hjg²onhsg�b�L
o�P6g�b�R�q'_
X�L3b�_1x�onhjg�b�L)o ª
3 t0xjL�a�_�`'g'ZOL3b�h¡ �_=bd¨ " xjL�a�_=a^P6xsx�onhsg�b�L
opa^onq'_1Q�_�b'P6R�P|q�P,a^g'L,R^]B_1_1g
ZiL�b�h¡ �_=b�©�_/¼ " _1N'RzR�q'_rZOP6hjg&onhjg�b�L)oÉP6g�b&R�q'_(X�L3b�_1x�onhjg�b�L)o ª
3 Á�hjg�b�L
oÇxshsa�R1¨Mb�h�a�N'xsP=\�a�P&xjhsa�RML6S " `'Q�Q�_1g2R�xj\�L,N£_1g�onhjg�b�L)opa1v���q'hsa�xjhsa�R
" P6g�]B_�L,N£_1g'_=b^P,azPia�_1N�P6Q�P6R�_ronhjg�b�L)o¦]k\ " xjh " �2hsg'}�L,g�R�q'_rb�L,R�R�_=bfxjhjg'_�P,a
a�q'L)ongwhjg�º9hj},`'Q�_ ¶ vØ× µ v�t0xjh " �2hsg'}�P^onhjg�b�L
oÆg�P6Zi_�hjg�R�q'h�a�xjhsa�R�P " R�hj�6P6R�_=a
R�q'_ronhjg�b�L)o�v

Figure 2.34:
¨ � Ì 
 Ë>(i6 � ÏIÍ%Î	;j 7��!,6jÎ
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2.16 Help menu

Figure 2.35: X Î�6 !®�rÎ�Ì �

2.16.1 Graphics inf o

Figure 2.36: �?ÿ  q!,� � § Ï � ÌQ��ËI( � Ì 
 Ë>(

��q'_�¸�Q�P6N'q'h " aOhjg�SlLwonhjg�b�L)o�b�hsa�N'xsP=\�aia�L,Zi_�ÃMN£_1g£¸�VÙQ�_1x�P6R�_=b²},Q�P6N'q'h " a
q�P6Q�b�o§P6Q�_(hjg�SlL,Q�ZOP6R�hjL,g�v¤��q'_=a�_rP6Q�_(g'L,g��»_=b�hjR�P6]'xj_�hjg�SlL,Q�ZOP6R�hjL,g� �_1xsb'a1v
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2.16.2 System inf o

Figure 2.37: 4�4 Ï ÍDÎ�� � ÌQ��ËI( � Ì 
 Ë>(

��q'_�u2\�a�R�_1Z¿hjg�SlL{onhsg�b�L
o¦b�hsa�N'x�P=\�a§a�L,Zi_�hjg�S�L,Q�Z�P6R�hjL,g�L,g^L,NB_1Q�P6R�hjL,g�a�\�a �
R�_1Z¹P6g�b�L,g�R�q'_p_/¼�R�_1Q�g�P6x�xjhs]'Q�P6Q�hj_=a%onq'h " qOP6Q�_ng'_1_=b�_=b�SlL,QWTWV�X�TWY(vk��q'_=a�_
P6Q�_rg'L,g��»_=b�hjR�P6]'xs_�hjg�S�L,Q�Z�P6R�hjL,g� �_1xsb'a1v

2.16.3 About

��q'_��M]BL,`'Rponhjg�b�L
oÙb�hsa�N'xsP
\3anhsg�S�L,Q�ZOP6R�hsL,g�L,g�R�q'_ " `'Q�Q�_1gkR�TWV�X�TWY[�,_1Q �
a�hjL,g�v
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2.17 Model windo w toolbar

Figure 2.38: ü Ë 
 Î�6H( � Ì 
 Ë>(wÍDË6Ë�6µö� ÿ
��q'_�SlL,xjxjL)onhjg'}�R�L3L,xj]�P6Q§]'`'R�R�L,g�anhjg�R�q'_�TWV�X�TWYÉº'Q�L,g2RnZOP6hjg�onhjg�b�L
o�P6Q�_
`�a�_=b�R�L " L,gkR�Q�L,x�q'L
o�R�q'_fZiL�b�_1xn},_1L,Zi_1R�Q�\�hsa�b�h�a�N'xsP=\,_=b²hjg�R�q'_�X�L3b�_1x
onhsg�b�L
o�¨
3 �zQ�Q�L)opa�L,g�R�q'_�xj_/SlR�a�hsb�_�P6Q�_�`�a�_=bOSlL,Q§ZiL
�3hjg'}'c�Q�L,R�P6R�hjg'}�P6g�b�½1L2L,Zihsg'}
R�q'_�ZOL3b�_1x
3 YpL,R�P6R�_Y�{c���c
� " q'_ " �3]£L
¼3_=a=¨{ZOL3b�_1xWQ�L,R�P6R�hsL,g�P�¼�hsa�hsa�xsL " �,_=b�R�L�R�q'_
a�_1xj_ " R�_=b^P�¼3h�a1v
3 ³MQ�P
o¥]BL3b�hs_=a1¨�P�t§�M³�},_1L,Zi_1R�Q�\�© ¶ ³�L,g'xs\ ª h�aWb�Q�P=ong�hjgOa�L,xshsb�S�L,Q�ZOP6R1v
º�L,Q�P�Zi_=a�q�},_1L,Zi_1R�Q�\iR�q'hsa�b�Q�P
onhjg'}�ZOL3b�_�b�hsa�N'xsP
\3aUR�q'_��,L,xj`'Zi_zZO_=a�q�]2\
b�Q�P
onhjg'}iR�q'_�_1xj_1ZO_1gkRn_=b�},_=a
3 ³MQ�P
o¦a�`'Q SDP " _=a1¨¤Zi_=a�q^},_1L,Zi_1R�Q�\�hsanb�Q�P=ongf`�a�hjg'}{ �xjxj_=b�]BL,`'g�b'P6Q�\�_1xj_/�
ZO_1gkR�a(©�L,g'xj\OS�L,Q�×6³ÙZOL3b�_1xsa ª
3 ³MQ�P
o�_=b�},_=a1¨§t§��³É},_1L,ZO_1R�Q�\�hsa�b�Q�P
ongf`�a�hjg'}�_=b�},_=a1c'ZO_=a�q&},_1L,Zi_1R�Q�\
h�anb�Q�P=ong�`�a�hsg'}�]£L,`'g�b'P6Q�\&_1xj_1Zi_1g2Rn_=b�},_=a
3 t§�M³Ç},_1L,ZO_1R�Q�\£¨pP " R�hj�6P6R�_=aIÂ�b�_=P " R�hj�6P6R�_=apR�q'_�b�hsa�N'x�P=\&L6SWR�q'_�t§��³Ç},_/�
L,ZO_1R�Q�\�©�h¡SWt§�M³[},_1L,Zi_1R�Q�\�hsanP
��P6hjx�P6]'xj_ ª
3 Xf_=a�qf},_1L,Zi_1R�Q�\£¨�P " R�hj�6P6R�_=aIÂ�b�_=P " R�hj�6P6R�_=azR�q'_{b�hsa�N'xsP
\�L6S¤R�q'_�Zi_=a�q�},_/�
L,ZO_1R�Q�\�©�h¡S9Zi_=a�q&hsa�},_1L,Zi_1R�Q�\&P=�6P6hjxsP6]'xs_ ª
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3 �M`'R�LwxjL�P,b¥Zi_=a�q�¨�onq'_1g�a�_1xs_ " R�_=b¥P�ZO_=a�q²hsaiP6`'R�L,Z�P6R�h " P6xjxj\ÅxjL�P,b�_=b
onq'_1g'_1�,_1Q(P&ZiL�b�_1x? �xj_�hsa�xjL�P,b�_=bdv�¾yS0R�q'_�Zi_=a�q�hsa��,_1Q�\�xsP6Q�},_�hsR�Z�P=\f]B_
`�a�_/Sl`'x�R�LOb�_=P " R�hj�6P6R�_�R�q'_(P6`'R�L,xjL�P,b&]B_1q�P=�3hjL,`'Q

3 u2_1xj_ " Rn]BL�b�hj_=a1¨?R�q'_r]BL3b�hj_=a§R�Li]B_rb�hsa�N'x�P=\,_=b^P6Q�_ " P6g�]B_ra�_1xj_ " R�_=b&q'_1Q�_

3 ³�hsa�N'x�P=\B¨�Q�_=b�hsa�N'xsP
\3a9R�q'_nXfL�b�_1x�onhjg�b�L
o|L,g�R�q'_nb�_=a��3R�L,N{hjS�hjR�q�P,a?]B_1_1g
" xjL�a�_=b&L,QnZOhjg'hjZihj½1_=b

3 Yz_=a�_1R1¨?Q�_=a�_1R�a§R�q'_MR�q'_�},Q�P6N'q'h " a�b�hsa�N'xj\,_=bOhjgOR�q'_�X�L3b�_1x£onhjg�b�L
o�R�L{hjR�a
hjg'hjR�h�P6xBa�R�P6R�_

2.18 Model Windo w

��q'_&XfL�b�_1xUonhjg�b�L)oÆh�arL,NB_1g'_=b�P6`'R�L,ZOP6R�h " P6xjxj\�onq'_1gÅPf},_1L,Zi_1R�Q�\�hjg'N'`'R
 �xj_�hsa(Q�_=P,b�hjg2R�L�TWV%X�TWY¿º�Q�L,gkR1v���q'hsa�onhjg�b�L
oÀhsa(`�a�_=bwR�L�b�hsa�N'x�P=\�R�q'_
ZiL�b�_1x�},_1L,Zi_1R�Q�\^P6g�b^R�LiL6¢d_1QzP�Ú�_/¼�hj]'xj_�hjg2R�_1Q SlP " _�SlL,QpR�q'_rZOL3b�_1x»v¤Á�q'_1g
ZiL�b�_1x%L,],) _ " R�a�P6Q�_{a�_1xj_ " R�_=bfhsgfR�q'_�XfL�b�_1x�onhsg�b�L
o�c�R�q'_=a�_�a�_1xj_ " R�hjL,g�a�P6Q�_
Q�_/Ú�_ " R�_=b|hjg�R�q'_�L,],) _ " R�xjhsa�R�]BL=¼�_=arhjgÅb'P6R�P�_1gkR�Q�\wN�P6g'_1x�a1v�ÃMg|R�q'_�L,R�q'_1Q
q�P6g�bdcna�_1xj_ " R�hjL,g�a�Z�P,b�_^hjg�R�q'_=a�_^N�P6g'_1xsaiP6Q�_fq'hj},q'xjhj},q2R�_=b|hjg|R�q'_fXfL�b�_1x
onhjg�b�L)o�v

¾;g�R�q'_{SlL,xjxjL
onhsg'}O_/¼'P6ZiN'xj_�P�]BL,`'g�b'P6Q�\fq�P,a�]B_1_1g�a�_1xj_ " R�_=bfhsgfR�q'_�XfL�b�_1x
Á�hjg�b�L
oç]2\�b�L,`']'xj_/� " xjh " �3hjg'}�L,g�hsR1v¹�Ma^P6Q�_�Q�_=a�`'xsR1cMR�q'_ " L,Q�Q�_1NBL,g�b�hjg'}
]BL,`'g�b'P6Q�\,c�R�q'_�N�P6Q�_1gkR�]BL3b�\fP6g�b�R�q'_�P6R�R�P " q'_=b�]£L,`'g�b'P6Q�\ " L,g�b�hjR�hjL,g�a�_1R
Q�L
opaMP6Q�_(b�hsa�N'x�P=\,_=b&P,apa�_1xj_ " R�_=b&hsg^R�q'_(´§L,`'g�b'P6Q�\ " L,g�b�hsR�hjL,g�a�onhjg�b�L
o�v
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Figure 2.39: ü Ë 
 Î�62( � Ì 
 Ë>(�Î	;j 	�K!�6¡Î

��q'_�ZiL�b�_1x " P6gw]B_OZOP6g'hsN'`'xsP6R�_=b�hjg�R�q'_�onhjg�b�L
oÆ_1hjR�q'_1Q(]2\�b�Q�P6},},hjg'}fhsR
onhsR�q{R�q'_nZOL,`�a�_nL,Q¤`�a�hjg'}�R�q'_pP6Q�Q�L
o¥]'`'R�R�L,g�a¤hjg�R�q'_nZOP6hjg�onhjg�b�L)o�v?³�Q�P6}6�
},hsg'}zonhjR�qrR�q'_§xj_/SlR�ZiL,`�a�_0]'`'R�R�L,g�ZOL
�,_=a�R�q'_UZiL�b�_1xkhjg(R�q'_0onhjg�b�L)o�v9³�Q�P6}6�
},hsg'}�onhjR�q�R�q'_{Q�hj},qkR�ZiL,`�a�_{]'`'R�R�L,g�Q�L,R�P6R�_=a�R�q'_�ZiL3b�_1xyv���q'_�ZiL�b�_1x " P6g
]B_�a " P6xj_=b�©�½1L3L,Zi_=b ª onhjR�q�R�q'_�ZOhsb'b�xj_�ZiL,`�a�_^]'`'R�R�L,gÙ©�L,Q�N'Q�_=a�a�hjg'}�xj_/SlR
P6g�b�Q�hj},qkRn]'`'R�R�L,g�aMa�hjZ{`'xjR�P6g'_1L,`�a�xj\ionq'_1gf`�a�hjg'}�P ¶ �»]'`'R�R�L,g�ZiL,`�a�_ ª v
´§L�b�hj_=a%P6Q�_�b�hsa�N'x�P=\,_=br`�a�hjg'}Mb�h¡¢d_1Q�_1gkR " L,xjL,Q�a1v9��q'_=a�_ " L,xjL,Q�a " P6g{]B_§b�_/ �g'_=b
`�a�hjg'}�R�q'_rR�q'_(´§L3b�hs_=a " L,ZiZOP6g�b�hjg^R�q'_(TWb�hsRnZi_1gk`�v
�Mxjx§]£L�b�\�_1xj_1ZO_1gkR�a^©�hjg'g'_1Q�P6g�b|L,`'R�_1Q�]£L,`'g�b'P6Q�hs_=a1cW_=b�},_=a�P6g�b|�,_1Q�R�h " _=a ª
P6Q�_�`'g'hs�2`'_1xj\�g2`'Z�]B_1Q�_=bdv0u3P6Zi_�gk`'Z{]£_1Q�a�P6Q�_�P6xsa�L{`�a�_=b�R�L{hsb�_1gkR�h¡Sl\iR�q'_=a�_
_1xs_1Zi_1gkR�a�hjg¥R�q'_�b'P6R�PÅ_1gkR�Q�\�onhjg�b�L
opa=v���q'_�V�P6]B_1xsa " L,ZiZOP6g�b¥hjg¥R�q'_
³�hsa�N'xsP=\�Zi_1g2` " P6g|]B_�`�a�_=bwR�L�a�onhjR " q�R�q'_=a�_=a�x�P6]£_1xsa(L,g�P6g�b�L6¢�hjgwR�q'_
X�L�b�_1x�onhjg�b�L
o�v

2.19 Contr ol toolbar

X�L�a�Rn]'`'R�R�L,g�azhjg&R�q'hsa�R�L2L,xs]�P6Qnq�P=�,_�P6g^_=�2`'hj�6P6xj_1gkR " L,ZOZOP6g�b&hjg&Zi_1gk`�a=v

3 u3P=�,_rZOL3b�_1x»¨¤a�P
�,_rZiL�b�_1xd �xj_
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3 X�_=a�q�¨WL,NB_1g�anR�q'_r³�_/ �g'_(X�_=a�q^onhjg�b�L)o

3 V�L�P,beÂ��zg'xjL�P,biZi_=a�q�¨�P�R;oUL(a�R�P6R�_p]'`'R�R�L,g�SlL,Q9xsL�P,b�hjg'}�P6g�b�`'g'xjL�P,b3�
hsg'}�R�q'_rZi_=a�q

3 u2L,xs�,_,¨Ua�R�P6Q�R�anR�q'_ra�L,xs�,_1Q

3 Yz_=a�`'xjR�a1¨¤a�R�P6Q�R�apR�q'_rN£L�a�R�N'Q�L " _=a�a�L,Q

3 ´§Q�_=P6�B¨Whjg2R�_1Q�Q�`'N'R�a " `'Q�Q�_1gkR�TWV�X�TWY[º'Q�L,gkRpN'Q�L " _=a�a�hsg'}

3 t0xs_=P6Q1¨Ub�_1xj_1R�_=anP6xjx " `'Q�Q�_1g2RzZi_=a�a P6},_=a�hjg^R�q'_�Zi_=a�a�P6},_rP6Q�_=P

3 è Q�L " _=a�a=¨WL,N£_1g�apR�q'_rN'Q�L " _=a a�R�P6]'xj_

3 ¾;g�SlL'¨¤L,N£_1g�anR�q'_(ZiL3b�_1x�hsg�S�L�onhjg�b�L)o

2.20 Message area

��q'_�onhjg�b�L
o�P6Q�_=P{hjg�R�q'_�ZOhsb'b�xj_pL6S%R�q'_�ZOP6hsgOonhjg�b�L)o�h�aU`�a�_=b�R�L�b�hsa�N'xsP
\
hjg�SlL,Q�ZOP6R�hjL,g�L6S{�6P6Q�hjL,`�a^a�_=a a�hjL,g�_1�,_1gkR�a1vm��q'hsa&h�a^P " `'Z�`'xsP6R�hs�,_�xshsa�ROL6S
o0P6Q�g'hsg'}�a1c�_1Q�Q�L,Q0Zi_=a a�P6},_=aUP6g�b�L,R�q'_1Qna�_=a�a�hjL,gOQ�_1xsP6R�_=bOhsg " hsb�_1gkR�a1v?��q'hsa0xjhsa�R
" P6g�]B_ " xj_=P6Q�_=b&`�a�hjg'}�R�q'_�t0xs_=P6Qp]'`'R�R�L,g�hjg&R�q'_rZOP6hsg�onhsg�b�L
o�v

2.21 Status area

º9hj_1xsb'aMP6RMR�q'_{]£L,R�R�L,Z L6SWR�q'_�ZOP6hjgfonhjg�b�L
oÇb�hsa�N'x�P=\&hjg�SlL,Q�ZOP6R�hjL,gfL,g�R�q'_
" `'Q�Q�_1gkR&a�R�P6R�`�a�L6S�R�q'_�ZOL3b�_1x»v�Yp_=b " L,xjL,Q�_=b� �_1xsb'aiP6Q�_�Zi_=P6g2ROR�L�o§P6Q�g
R�q'_�`�a�_1Q�R�q�P6R�R�q'_�ZiL3b�_1x9ZOP
\�]£_�hjg " L,ZON'xj_1R�_1xj\^b�_/ �g'_=b " L,g " _1Q�g'hjg'}^R�q'_
N�P6Q�P6Zi_1R�_1Q�apb�h�a�N'xsP=\,_=b�hjg�R�q'_ra�R�P6R�`�a§ �_1xsbdv ê L
o0_1�,_1Q1c�hjR�hsa§`'N^R�L�R�q'_�`�a�_1Q
R�LOb�_ " hsb�_�hjS�R�q'hsa�Q�_=P6xjxs\Ohsa�R�q'_ra�hsR�`�P6R�hjL,g�v
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Figure 2.40: 4 ÍD ,Í � ÏP ÿ Îq 

3 TW�k`�P6R�hsL,g�a1¨�g'L6S�]BL�b�hj_=a¤q�P=�3hjg'}{P6g�_=�2`�P6R�hjL,g�Â�R�L,R�P6x£g'L6S�]BL3b�hs_=a¤hjgiR�q'_
ZOL3b�_1x�P6g�b^g�P6Zi_=anS�L,QnR�q'_(b�_/ �g'_=b�_=�k`�P6R�hjL,g�a
3 ��hjZi_=a�R�_1N�a1¨�R�L,R�P6x3g'L6S�R�hjZi_=a�R�_=a�N(b�_/ �g'_=b(S�L,Q9R�q'_UN'Q�L,]'xj_1Zfv�¾;g�P�a�R�_=P,b�\
a�R�P6R�_ " P,a�_rR�q'_�ZOP�¼�hjZ{`'ZÀg'L6S?hjR�_1Q�P6R�hjL,g�a
3 X�P6R�_1Q�hsP6x�a1¨dg'L6S�]BL�b�hj_=a�q�P=�3hjg'}zPpZOP6R�_1Q�hsP6x�b�_/ �g'hjR�hjL,g�Â§R�L,R�P6xkg'L6S']BL3b�hj_=a
3 ¾yg'hjR�h�P6x " L,g�bd¨�g'L6S�]£L�b�hj_=a�q�P=�3hjg'}²P6g�hjg'hsR�hsP6x " L,g�b�hsR�hjL,gÉÂ�R�L,R�P6xrg'L6S
]BL�b�hj_=a
3 ´0L�b�\�S�L,Q " _=a1¨0g'L6S¤]£L�b�hj_=anq�P
�2hjg'}�P�]£L�b�\�S�L,Q " _�b�_/ �g'hjR�hjL,g�Â{R�L,R�P6x�g'L6S
]BL�b�hj_=a
3 ÃM`'R�_1Q�] " ¨�g'L6SrL,`'R�_1Q�]BL,`'g�b'P6Q�hj_=a�q�P=�3hjg'}ÅPw]£L,`'g�b'P6Q�\ " L,g�b�hjR�hjL,g�Â
R�L,R�P6x%g'L6S9L,`'R�_1Qp]BL,`'g�b�Q�hj_=a
3 ¾yg'g'_1Q9] " ¨�g'L6Sehjg'g'_1Q9]£L,`'g�b'P6Q�hs_=a%q�P
�2hjg'}�PM]£L,`'g�b'P6Q�\ " L,g�b�hjR�hjL,giÂnR�L,R�P6x
g'L6S?hjg'g'_1Qn]BL,`'g�b�Q�hj_=a
3 Xf_=a�q'_=a=¨¤g'L6S " `'Q�Q�_1g2R�xj\^P " R�hj�,_�Zi_=a�q'_=a
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Chapter 3

ELMER Geometr y File format

3.1 Intr oduction

��q'hsanP6N'NB_1g�b�h¡¼�b�_=a " Q�hs]£_=a§R�q'_rTWV�X�TWY�¸�_1L,Zi_1R�Q�\�º9hjxs_zSlL,Q�ZOP6R1v¤��q'hsa�},_/�
L,Zi_1R�Q�\{ �xj_nhsa¤S�L,QWhsZiN'xj_1Zi_1g2R�hjg'}�]�P,a�h " },_1L,Zi_1R�Q�hj_=aUonq'h " q�b�L(g'L,RUP " R�`�P6xjxs\
g'_1_=bÅR�q'_�`�a�_�L6SMPfSl`'xjxWSl_=P6R�`'Q�_=b²t§�M³ÈN'Q�L,},Q�P6Z�v���q'_�},_1L,ZO_1R�Q�\�N'Q�hjZ��
hjR�hj�,_=a�onq'h " q " P6g�]£_�b�_/ �g'_=b¥hjg�R�q'hsa� �xj_�P6Q�_�xjhjZihsR�_=bwR�L�NBL,xj\3xjhjg'_=a�P6g�b
" hjQ " `'xsP6QnP6Q " a1c']'`'Rzhjg&N'Q�P " R�h " _�hjR�hsa§N£L�a a�hj]'xj_�R�Lib�_/ �g'_(�2`'hjR�_ " L,ZiN'xjh " P6R�_=b
},_1L,Zi_1R�Q�hj_=aponhjR�q&R�q'_=a�_rN'Q�hjZihsR�hj�,_=a1v
��q'_Ob'P6R�P&hjg�R�q'_� �xs_{h�a�b�_1�2hsb�_=b�hsgkR�L�a�_ " R�hjL,g�a�P6g�b�R�q'_=a�_ia�_ " R�hjL,g�a�Z{`�a�R
" L,Zi_�hjg�P&a�NB_ " h¡  " L,Q�b�_1Q�hjg�R�q'_{hsg'N'`'R1v ê L
o0_1�,_1Q1c�a�L,Zi_�L6S§R�q'_ia�_ " R�hjL,g�a
P6Q�_iL,N'R�hjL,g�P6xyv�TWP " q�a�_ " R�hjL,g�a�R�P6Q�R�a�onhjR�qwP��,_1\2o0L,Q�bwP6g�b�_1g�b'a(onhjR�q�R�q'_
�,_1\3oUL,Q�b ¸F\ ¾ v�³�P6R�PfhsR�_1ZOa�onhjR�q'hjg�P�a�_ " R�hsL,gwP6xsa�L�a�R�P6Q�R(onhjR�qÅPfa�NB_ " h¡  "
�,_1\3oUL,Q�bdv
´§_1xjL
o�h�a�R�q'_rxjhsa�R§L6S?R�q'_(a�_ " R�hjL,g&�,_1\3oUL,Q�b'aMhjg&R�q'_rL,Q�b�_1QpR�q'_1\�Z�`�a�Rn]B_�hjg
R�q'_�hjg'N'`'R1vW��q'_Mxs_1R�R�_1Q§K�P�SlR�_1Q0R�q'_�a�_ " R�hjL,g�g�P6Zi_Mhjg�b�h " P6R�_=a0R�q�P6R0Z{`'xjR�hjN'xj_
a�_ " R�hjL,g�_1g2R�Q�hj_=a?P6Q�_pP6xjxjL
o0_=bdc,]'`'R?_=P " qia�_ " R�hjL,g�_1g2R�Q�\(Z{`�a�R?]£_�hsb�_1g2R�h¡S�_=b�]k\
P�`'g'hs�k`'_Mhsbig2`'Z�]B_1Q1vWº'L,Q§_/¼�P6ZON'xj_,ckR�q'_1Q�_ " P6g�]£_MZ�`'xjR�hsN'xj_p_=b�},_�a�_ " R�hjL,g�a
hjg�R�q'_�hsg'N'`'R1c¤]'`'R�R�q'_1\�Z{`�a�R�P6xjxU]B_&P�S�R�_1Q{R�q'_&�,_1Q�R�h " _=a�P6g�bÅ]B_/S�L,Q�_�R�q'_
_=b�},_rxjL3L,N�anP6g�b^]BL3b�hs_=a1v
] ¿1^Q¾�¿�Â
_ ¿QÂjÄBÁQÃ+¿�Ë
¸ ¾1`�¿ KÀ©�L,N'R�hjL,g�P6x ª
¸ ¾1`�¿ ¹ ½�½+Ì KÀ©�L,N'R�hjL,g�P6x ª
O ½j¾QÅ K
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��q'h�a�L,Q�b�_1Q�Zi_=P6g�a�R�q�P6R�R�q'_�},_1L,Zi_1R�Q�\�hsa�b�_/ �g'_=b�q'hj_1Q�P6Q " q'h " P6xjxj\,v�V�L)oU_1Q
xs_1�,_1Qi_1xj_1Zi_1g2R�aiZ{`�a�RO]B_�},hj�,_1g�]£_/SlL,Q�_�R�q'_�q'hj},_1Qixj_1�,_1xp_1xs_1Zi_1gkR�aOonq'h " q
Q�_/Sl_1Q9R�LMR�q'_1Z�v?º9hjQ�a�R9P6xjxk�,_1Q�R�h " _=a?P6Q�_�b�_/ �g'_=bdc�R�q'_1g{R�q'_0_=b�},_=a?`�a�hsg'}zR�q'_=a�_=a
�,_1Q�R�h " _=a1c�R�q'_1gO_=b�},_zxjL2L,N�aUP6g�b� �g�P6xjxj\{R�q'_p]BL3b�hj_=a?`�a�hjg'}�R�q'_=a�_p_=b�},_MxjL2L,N�a=v
ê L
o0_1�,_1Q1c%hjR�hsaMN£L�a a�hj]'xj_�R�L&b�_/ �g'_iP�]BL3b�\f`�a�hjg'}�L,g'xj\f_=b�},_=a�L,Q��,_1Q�R�h " _=a1v
º�L,QO_/¼'P6ZiN'xj_,c§h¡S�R�q'_f},_1L,Zi_1R�Q�\ " L,g�a�hsa�R�aiL6S�L,g'_fQ�_ " R�P6g'},`'xsP6Q�]BL�b�\,c0R�q'_
SlL,`'Q " L,Q�g'_1Q��,_1Q�R�h " _=a�P6Q�_�_1g'L,`'},q�R�L�b�_/ �g'_�R�q'_�},_1L,Zi_1R�Q�\,v�ÃMg�R�q'_�L,R�q'_1Q
q�P6g�bdc'hjS�R�q'_�},_1L,ZO_1R�Q�\ " L,g�a�hsa�R�a0L6S�Z�`'xjR�hsN'xj_z]BL3b�hs_=aUonq'h " q^q�P=�,_ " L,ZiZOL,g
]BL,`'g�b'P6Q�hj_=a1cBhjRMoUL,`'xsb�]£_{ZiL,Q�_{_/¢B_ " R�hs�,_(R�L� �Q�a�R�b�_/ �g'_�]BL,`'g�b'P6Q�\�_=b�},_=a
onq'h " qOb�_/ �g'_MR�q'_z]BL3b�hj_=a=c,]£_ " P6`�a�_�a�P6Zi_n_=b�},_=a " L,`'xsb�]B_p`�a�_=bihsg�Z�`'xjR�hsN'xj_
]BL�b�hj_=a1v?TWb�},_MxsL2L,N�a¤o0L,`'xsb�]£_p`�a�_/S�`'x£h¡S�a�L,Zi_p]BL3b�hs_=aUP6Q�_z_1g " xsL�a�_=bionhjR�q'hsg
L,R�q'_1Qn]BL�b�hj_=a1c3]£_ " P6`�a�_�R�q'_1g�a P6Zi_M_=b�},_�xsL2L,N�a " L,`'xsb�]B_�`�a�_=b�hjg&Z�`'xjR�hsN'xj_
]BL�b�hj_=a1v
³�P6R�P(��P6xj`'_=a " P6gO]B_z_1hjR�q'_1QUhjgkR�_1},_1Q�a1c3Q�_=P6xsa�©lb�_ " hjZOP6x�g2`'Z�]B_1Q�a ª L,Q0a�R�Q�hjg'}�a=v
t0L,Q�Q�_=a�N£L,g�b�hjg'}�b'P6R�P�R;\2NB_^hsb�_1gkR�hj �_1Q�a�P6Q�_ba \ Ä,¿F`�¿�Â c » ¿D^�À P6g�b Ê Ä�Â�Á \ ` v
KML,Q�ZOP6xjxs\{hsR0hsa§g'L,R�g'_ " _=a�P6Q�\�R�L�a�N£_ " hjS�\�R�q'_�Ry\3NB_�L6S9R�q'_�b'P6R�P�c']£_ " P6`�a�_�hsR
" P6gf]£_ " L,g " xj`�b�_=b�SlQ�L,ZmR�q'_ " L,g2R�_/¼3R1c
¾;R�hsa�g'L,Rp_1hjR�q'_1Qng'_ " _=a a�P6Q�\�R�Lia�N£_ " h¡Sl\iR�q'_(a�hj½1_�L6S9R�q'_rb'P6R�P�c�]B_ " P6`�a�_rb'P6R�P
�6P6xj`'_=aiP6Q�_�Q�_=P,b�R�hjxjxnR�q'_�g'_/¼3RO�,_1\2o0L,Q�b¥P6g�b²R�q'h�a�o0P
\²R�q'_fa�hj½1_ " P6g�]£_
" L,g " xs`�b�_=b�SlQ�L,ZÈR�q'_�b'P6R�PihjR�a�_1x¡S vn��q'_�a�hj½1_ " P6g�]B_(},hj�,_1g�`�a�hjg'}iR�q'_ Ê Ádc�¿
�,_1\3oUL,Q�b�P6g�b�L,g'_�L,QpRyo0L�hjg2R�_1},_1Q�aMb�_1NB_1g�b�hjg'}ihjS?b'P6R�PiS�L,Q�ZOazP6g�P6Q�Q�P=\^L,Q
P�R�P6]'xs_,v
¾ySzb'P6R�P�SlL,Q�ZOa�P�R�P6]'xj_,c¤xshj�,_OR�q'_&�,_1Q�R�_/¼�NBL,hjg2R�a�hsg�R�q'_�1¤_1Q�R�h " _=a�a�_ " R�hjL,g�c
R�q'_1g¥R�q'_fb'P6R�P�Ry\3NB_fP6g�b²a�hj½1_^a�NB_ " h¡ �_1Q�aiP6Q�_�P6xjo0P
\3a�g'_1_=b�_=bdv���q'_fa�hs½1_
�,_1\3oUL,Q�b�Z�`�a�Rn]B_�]B_/S�L,Q�_rR�q'_�R;\2NB_r�,_1\3oUL,Q�bdv
� "1" L,Q�b�hsg'},xj\,c�S�L,Qn_/¼'P6ZiN'xj_�P�xshsa�R§L6S9_=b�},_=a " L,`'x�b&]£_�},hj�,_1g�a�hjZiN'xj\B¨

¸ ¾D`�¿�Ëfe�gihkj
L,Q

¸ ¾D`�¿�ËÊ Ádc�¿kj
e�gihkj

L,Qnhsg^R�q'_�S�`'xjxs\Oa�_1N " h¡ �_=b�S�L,Q�Z

¸ ¾D`�¿�ËÊ Ádc�¿kj
a \ Ä�¿F`�¿�Â

e�gihkj
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�[a�R�Q�hjg'}��6P6xj`'_ " L,`'xsb&]£_�},hs�,_1g^xjhj�,_,¨

l ^>¼�¿nm�oBÁ�Â�ËZÄ ½*prq�¿,ÃZÄ-m
L,Q

l ^>¼�¿Ê ÄjÂBÁ \ `
m5o�Á>Â�Ë>Ä ½Wprqj¿�Ã>Ä�m

��q'_pxsP
\,L,`'R¤L6SBR�q'_zhjg'N'`'R¤b'P6R�P�hsa9SlQ�_1_pP,a¤xjL,g'}rP,a?gk`'ZO_1Q�h " ��P6xs`'_=a¤P6Q�_za�_1N�P��
Q�P6R�_=bionhsR�qOP6RWxj_=P,a�R¤L,g'_�a�N�P " _,vUÃzS " L,`'Q�a�_,c2`�a�hjg'}�xjhjg'_/Sl_1_=b'aWP6g�b�hjg�b�_1g2R�hjg'}
ZOP6�,_=apb'P6R�Pi_=P,a�hj_1Q�R�L " q'_ " �^P6g�b^Q�_=P,b&SlL,Qn`�a�_1Q�a1v
ÃMg�_=P " q�xjhjg'_,c " q�P6Q�P " R�_1Q�a�P�SlR�_1Q��·J¡�WL,Q��Ts��eP6Q�_rhjg2R�_1Q�N'Q�_1R�_=b�P,a " L,ZiZO_1gkR�a1v

3.2 The format

¾;gfR�q'_�S�L,xjxsL
onhjg'}�SlL,Q�ZOP6RMb�_=a " Q�hjN'R�hjL,gfL,g'_�L6SWR�q'_�xs_1R�R�_1Q�a{© Áut�Â#txË ª P�SlR�_1Q
P��,_1\3oUL,Q�bOZi_=P6g�aWR�q�P6RUa�L,Zi_pb'P6R�Pr�6P6xj`'_nhsa¤g'_1_=b�_=bOhjg�R�q�P6RUN'x�P " _pP6g�biR�q'_
Ry\3NB_�L6S9R�q'hsazb'P6R�Pia�q'L,`'xsb�]B_�hjgkR�_1},_1Q1c�Q�_=P6x%L,Qza�R�Q�hjg'}'v
�Èa�R�Q�hjg'}��6P6xj`'_�Z�`�a�R{]B_�},hj�,_1g|hjgÅ�2`'L,R�_=a�h¡SphjR " L,gkR�P6hsg�aia�N�P " _=a{L,Q�h¡SzhjR
hsa�},hj�,_1g�onhsR�q'L,`'R(P&N'Q�_ " _1hsb�hjg'}¥� u2R�Q�hsg'}'��b'P6R�P^Ry\3N£_�a�N£_ " hj �_1Q1v�ÃMR�q'_1Q�onhsa�_
�2`'L,R�_=a(P6Q�_Og'L,R�g'_ " _=a�a�P6Q�\,c9]'`'R(hjR(hsara�P�Sl_1QrR�LfP6xjo§P=\�a��2`'L,R�_iR�q'_�a�R�Q�hjg'}�a1v
:M`'L,R�_=aponhsR�q'hjg^�k`'L,R�_=apP6Q�_(g'L,RzP6xjxjL)oU_=bdv
�Mxjx " L2L,Q�b�hsg�P6R�_(o0P6xs`'_=azP6g�b�L,R�q'_1QM},_1L,Zi_1R�Q�h " P6x�hsg'N'`'RpN�P6Q�P6Zi_1R�_1Q�a�P6Q�_(]k\
b�_/SDP6`'xjRWhjgiZO_1R�_1Q�a1v ê L)oU_1�,_1Q1c�hjR¤hsaUN£L�a�a�hj]'xj_�R�L�b�_/ �g'_�P6gOL,R�q'_1QUhsg'N'`'RU`'g'hjR
`�a�hjg'}�R�q'_p�Mg'hjR9�,_1\2o0L,Q�b�hjg�R�q'_ ê _=P,b�_1QWa�_ " R�hsL,g�v9º'L,QU_/¼�P6ZiN'xs_,c�hjSeR�q'_n`�a�_1Q
o0P6g2R�apR�L�_1g2R�_1Qnhjg'N'`'Rpb'P6R�P�hjg&ZihjxjxshjZi_1R�_1Q�a1c,R�q'_�hjg'N'`'R�`'g'hjRna�q'L,`'x�b�]B_�a�_1R
R�L · v ·,·'« v��zxsx�},_1L,Zi_1R�Q�\�Q�_1xsP6R�_=bf��P6xs`'_=a�© " L3L,Q�b�hjg�P6R�_=a1c " hjQ " xj_rQ�P,b�hj`�az_1R " v ª
hjg�R�q'_�hjg'N'`'R� �xs_OoUL,`'x�b�]B_OZ{`'xjR�hjN'xjhj_=b�onhjR�qwR�q'hsa�SDP " R�L,Q1vf¾;g�R�q'_�ZOL3b�_1x
R�q'_r},_1L,Zi_1R�Q�\&b'P6R�P�hsanP6xso0P=\�apa�R�L,Q�_=bfP,anZi_1R�_1Q�a1v

3.2.1 The v-wRxryzwr{ section

] ¿1^Q¾�¿�Âº ½j¾�¿�À l ^�¼�¿÷Ë |}^ \ ½�Ì�ÄBÁZ½ \ ^�À Ë>Ä�Â�Á \ `º ½j¾�¿�À É Á�Â�¿�Ã>Ä,½�ÂjÅ Ë |}^ \ ½�Ì�ÄBÁZ½ \ ^�À Ë>Ä�Â�Á \ `É Á�¼�¿ \ Ë�Á+½ \ Á |£Ã�~�ÂjÂ,¿ \ Ä,À+Å ½ \ À+Å��r^�Àd~�¿�g ÁjË�^,ÃjÃ�¿+Ì�Ä�¿Q¾
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�?\ Á�ÄÒÂ |iÁ \ Ì1~�Äk~ \ Á�Ä@Í�½QÂ�^�ÀjÀ ÄD�,¿k`�¿�½�¼�¿QÄjÂ�Å Â,¿�ÀF^QÄ�¿j¾ê¾?^�Är^
|���Ã+½�½�Â�¾�Á \ ^�Ä,¿,ËutxÃ�Á�Â�ÃQÀQ¿ Â?^j¾�Á ~�ËutxÃ�¿ \ Ä,¿�Â@¿�Ä�Ã
���
|�¾�¿QÍ?^*~�À+Ä ÁQËfe��	�
|����V�1��e����d�÷Á \ ÌD~�ÄÒ¾?^�Är^÷ÁjË@Á \ ¼HÁ�ÀjÀ,Á�¼�¿QÄ�¿�Â�Ë
|be �D�1� ���d�÷Á \ ÌD~�ÄÒ¾?^�Är^÷ÁjË@Á \�� Á�ÀQ½�¼B¿�Ä,¿�Â�Ë5¿�Ä�Ã
�¸D\ ¾

3.2.2 The �Pwr{������?wP� section

_ ¿�Â�Ä�ÁQÃ�¿,Ë
� ½�Á \ Ä�Ë | � ¿�ÅjÎ,½QÂ�¾ÒÍ�½QÂêÄD�,¿ Ì,½�Á \ ÄêÄr^*p�ÀQ¿�tÜ¼�~�Ë>Äip,¿k`�Á ��¿ \

_ ^QÂ�Á*^*p�Àj¿ a \ ¾�¿W� |�^ \ ½+Ì�Ä�ÁZ½ \ ^�À � ¿�ÅjÎ,½�Â�¾êÄ�¿�À�À,Á \ `êÄF��^�ÄêÄF�,¿êÍ�Á�Â�ËZÄ
|}�?^�À*~,¿ Á \ ¿D^,Ã�� ¾1^�Är^ Â�½+ÎÙÁjË�^ \ ¾éÁ \ ¾�¿W���7Á>¾��
|�Í�½�ÂÒÄD�,¿i��¿QÂjÄ�¿F�

Ê Ádc�¿éÁ?e Á*g |�Ä?^*p�ÀQ¿÷Ë�Ádc�¿#� a ÍêÄQÎ,½éÁ \ Ä�¿D`�¿QÂk�r^�À*~,¿,Ë�^�Â,¿k`�Á �,¿ \ t
|�ÄF�,¿ \ Á?eMÄ�¿�ÀjÀ�ËÐÄD�,¿ \ ~�¼rp,¿QÂÒÂ�½+ÎBË�^ \ ¾ Á*g Ä,¿�ÀjÀ,ËÐÄF�,¿
| \ ~+¼�p,¿QÂ@½jÍéÃ+½j½QÂ�¾�Á \ ^QÄ�¿i�?^�Àd~�¿,Ë9Ì,¿QÂ Â,½+Î�� a ÍÒ½ \ À�Å@½ \ ¿
|iÁ \ Ä,¿F`�¿�Â��?^�Àd~,¿éÁjË�`�Á �,¿ \ t¥Á>ÄêÄ,¿�À�À�Ë9ÄF�,¿ \ ~+¼rp�¿�Â
|vÃ+½j½QÂ�¾�Á \ ^QÄ�¿i�?^�Àd~�¿,Ë9Ì,¿QÂêÂ,½+Î� a \ ÄD�BÁjËêÃW^,Ë�¿ ÄD�,¿ Ä?^Wp�Àj¿
|e¼r~�ËZÄkp,¿Ò¿ \ ¾�¿Q¾ Î�Á�ÄF�@ÄD�,¿ ¸F\ ¾ � ¿�ÅjÎ,½�Â�¾#� Ê ¿�¿ ÄD�,¿
|�¿W�?^>¼,Ì�ÀQ¿êÍ�Á�ÀQ¿�p,¿�ÀQ½+Î

» ¿D^�À | � ¿�ÅjÎ,½QÂ�¾ÒÍ�½QÂêÄD�,¿ê¾1^QÄ?^ ÄjÅjÌ,¿éÁ \ ÄD�,¿ Ä?^*p�ÀQ¿#�
�7Á?eF�MÂPe1eMÂPe�g��1�D��|vÃ+½j½QÂ�¾�Á \ ^QÄ�¿i�?^�Àd~�¿,Ë
� a \ Ä�¿D`�¿QÂ�Ë@Á?e�tiÁWg
t��D�1�
�7Á*g��MÂrg�eMÂrgDg��1�D��|�^�Â�¿k`�Á ��¿ \ ½ \ À�Å Á>ÍêÄF��¿ � ¿�ÅjÎ,½�Â�¾ _ ^�ÂBÁd^*p�ÀQ¿ a \ ¾�¿F� ÁjË

|�`�Á �,¿ \ Í�½QÂ�^ \ Á \ ¾�¿W�BÁ \ `�^QÂ1`F~+¼�¿ \ Äk�?^QÂ�Ád^Wp�Àj¿ ��Ë+¿�¿k^Wp,½F��¿R�
� ¸D\ ¾z� |�ÄF�BÁjË � ¿�ÅjÎ,½QÂ�¾ ÎD��ÁQÃ �ÙÁjË \ ¿j¿j¾�¿Q¾ Î1�,¿ \ ½ \ À+Å ½ \ ¿÷Ë�Á�c�¿

|®Ìr^�Âr^�¼B¿�Ä�¿QÂ ÁQË�`�Á���¿ \ �¸D\ ¾

KML,R�_,¨N1¤_1Q�R�h " _=a%P6Q�_0P6xjo§P=\�a�},hj�,_1g(P,a�PnR�P6]'xj_¤L6S'N£L,hsgkR�a1v�1¤_1Q�R�_/¼ " L3L,Q�b�hjg�P6R�_=a
" P6g&]B_�_1hjR�q'_1Q ¶ ³ÉL,Qp×6³ " L3L,Q�b�hjg�P6R�_=a1vW��q'_�gk`'Z{]£_1QnL6S " L2L,Q�b�hsg�P6R�_=a�Z�`�a�R
P6xso0P=\�a9]£_�},hj�,_1g^©�`�a�hjg'}�R�q'_ Ê Ádc�¿ �,_1\3oUL,Q�b ª vW¾yS£P6g�hjg�b�_/¼r��P6Q�h�P6]'xj_0h�a%},hj�,_1g
hsg�R�q'_�]B_1},hjg'g'hjg'}{L6S�_=P " q�R�P6]'xj_�Q�L
o�c�R�q'hsa§�6P6xj`'_�hsa§`�a�_=b&P,a�R�q'_��,_1Q�R�_/¼�hsbdv
¾;g�b�_/¼��6P6xj`'_=a(a�q'L,`'x�b�]£_�`'g'hs�2`'_OP6g�bwR�q'_�hjg�b�_/¼��6P6Q�hsP6]'xj_f©lP6g|P6Q�},`'Zi_1gkR
�6P6Q�hsP6]'xj_�hjg�},_1g'_1Q�P6x ª hsa?g'L,RWhjg " xs`�b�_=b�hjg�R�q'_za�hj½1_nN�P6Q�P6ZO_1R�_1Q1v?��q'_zgk`'Z{]£_1Q
L6S��6P6xj`'_=a�NB_1QOb'P6R�P�Q�L)o�a�q'L,`'xsb²Q�_/S�_1QiL,g'xs\�R�L�R�q'_fP " R�`�P6xMb'P6R�Pw��P6xj`'_=a=v
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¾yS�g'L�hjg�b�_/¼��6P6Q�hsP6]'xj_ihsa(`�a�_=bdc¤�,_1Q�R�h " _=a�P6Q�_�hjZON'xjh " hjR�_1xj\fgk`'Z{]£_1Q�_=b�`�a�hjg'}
hjg2R�_1},_1Q�aza�R�P6Q�R�hjg'}�SlQ�L,Z¿L,g'_,v

3.2.3 The ¡zyR¢zw section

¸ ¾1`�¿éÁ |ÜÄD�,¿�~ \ Á�£W~�¿éÁ>¾ \ ~�¼rp,¿QÂ Á¥¼�~�ËZÄip�¿k`�Á �,¿ \
l ^�¼�¿÷Ë |�½�Ì�Ä�Á+½ \ ^�À
t(^÷Ë>Ä�Â�Á \ `
¤ ¿j½�¼B¿�Ä�ÂjÅ Ë |�½�Ì�Ä�Á+½ \ ^�À
t(^÷Ë>Ä�Â�Á \ `�t��r^�Àd~�¿,Ë�^�Â,¿�¥ ¹ Á \ ¿1^�Â�t Q Á�Â�ÃQÀQ¿
Q ¿ \ Ä,¿�ÂÒÂ |�½�Ì�Ä�Á+½ \ ^�À
t�ÄjÎ,½Ò½�ÂÒÄF��Â�¿�¿ Â,¿D^�À@Ã�½j½QÂ�¾�Á \ ^QÄ�¿i�?^�Àd~,¿�Ë

|®¾�¿QÍ�Á \ Á \ `êÄF��¿ Ã�¿ \ Ä�¿�Â ½jÍ�^÷Ã�Á�Â�ÃQÀQ¿#�
» ^Q¾�Á ~�ËÐÂ |�½�Ì�Ä�Á+½ \ ^�À
t(^ Â�¿1^�À��?^�Àd~�¿ Í�½�ÂÒÄF��¿÷Ã�Á�Â�Ã�Àj¿ Âr^Q¾�Á¦~�Ë
_ ¿�ÂjÄBÁQÃ�¿,Ë@Á |§�,¿�ÂjÄ,¿W� Á \ ¾�ÁjÃ+¿,Ë5¾�¿QÍ�Á \ Á \ `@¿�Á>ÄF�,¿QÂ�^ÒÀ�Á \ ¿

|���Ã*^ \ p�¿k^ Ì�½�À+Å�À,Á \ ¿R�Ð½QÂ�^ \ Ã�Á�Â�Ã ~�ÀF^�Â�^QÂ�Ã¸F\ ¾
KML,R�_,¨pPiSl`'xjx " hsQ " xj_ " P6g�]£_{b�_/ �g'_=b�]2\�},hj�,_1g�R�q'_ " _1g2R�_1Q�P6g�b�R�q'_{Q�P,b�hj`�a1v
� " hjQ " `'xsP6Q§P6Q "�" P6g�]B_Mb�_/ �g'_=b�]k\OR�q'_ " _1g2R�_1QpP6g�bOR;oUL�_1g�bO�,_1Q�R�h " _=a0L,Q§]k\
R�q'Q�_1_r�,_1Q�R�h " _=a=v

3.2.4 The ¡zyR¢zw©¨-ªRªF« section

¸ ¾1`�¿ ¹ ½�½+ÌÙÁ |ÜÄD�,¿�~ \ Á�£W~�¿éÁ>¾ \ ~�¼rp,¿QÂ Á¥¼�~�ËZÄip�¿k`�Á �,¿ \
¸ ¾D`�¿�Ë@Á |ÜÄD�,¿Ò¿Q¾1`�¿éÁ>¾�Ë¬�7Á \ ^ \ Å ½�Â�¾�¿�ÂP�\¾�¿QÍ�Á \ Á \ `êÄF��¿@ÀQ½j½�Ì¸F\ ¾

KML,R�_,¨(�zxsR�q'L,`'},q�R�q'_iL,Q�b�_1QrL6Sn_=b�},_ihsb'arhjg�R�q'_Ohjg'N'`'R�hsa�g'L,R(hjZiNBL,Q�R�P6gkR1c
R�q'_=a�_M_=b�},_=a0a�q'L,`'x�bOP6xjo§P=\�a " Q�_=P6R�_�P " xjL�a�_=bixjL2L,NOonq'h " q&b�L2_=aUg'L,RUhjg2R�_1Q�_ " R
onhjR�q^hjR�a�_1x¡S%L,QponhjR�q^P6g2\�L,R�q'_1Qz_=b�},_=a1v

3.2.5 The �ª1yR® section

O ½j¾QÅ Á |®ÄF�,¿�~ \ Á�£F~,¿éÁ>¾ \ ~+¼rp�¿�Â ÁÑ¼r~BË>Äkp,¿k`�Á���¿ \
l ^�¼�¿÷Ë |�½+Ì�ÄBÁZ½ \ ^�À�t(^ ËZÄjÂBÁ \ `



90 ú�ûeü�ú%ý�þkÿ Ë1Ì�Í�� Ï��£Ï�Î ÿ����	��
 Î

Q ½�Àj½�Â Á |�½+Ì�Ä�Á+½ \ ^�À
t£Í�½W~�Â Á \ Ä�¿D`�¿�Â�Ë����D�1�	g1¯D¯°� » ¤ O �?^�À*~,¿�Ë
|�^ \ ¾�^ \ ^�À+ÌD�r^i�r^�Àd~�¿R�

_ ¿�Â�Ä�ÁjÃ+¿,ËÒÁ�± � ½�À+Å?`�½ \ Á²|�ÄF��¿i��¿�Â�Ä�¿F� Á \ ¾�ÁQÃ+¿�Ë5¾�¿QÍ�Á \ Á \ `êÄD�,¿�p,½Q¾jÅ
¸ ¾D`�¿,Ë@Á |�ÄF��¿Ò¿Q¾D`�¿éÁ>¾�Ë©�7Á \ ^ \ Å@½QÂ�¾�¿�Âz�9¾�¿QÍ�Á \ Á \ ` ÄF�,¿�p�½Q¾QÅ
¸ ¾D`�¿ ¹ ½j½�Ì�ËÒÁ |�ÄF��¿@ÀQ½j½�ÌÙÁ>¾�Ë5¾�¿QÍ�Á \ Á \ `êÄF��¿�p�½Q¾jÅ[�´³F�,¿Ò½W~�Ä�¿QÂZ¼B½,Ë>Ä÷Àj½j½+Ì

|e¼r~BË>Ä�^�À+Îr^QÅ�Ë�p,¿k`�Á���¿ \ Í�Á�Â�Ë>Ä�t(^jÍQÄ�¿QÂ ÄD�r^QÄêÄD�,¿éÁ \1\ ¿QÂ
|£ÀQ½�½+ÌBË¬�7Á>Í�^ \ Åz�êÁ \ ^ \ Å ½�Â�¾�¿�Â¸D\ ¾

KML,R�_,¨���q'_r�,_1\2o0L,Q�b'a^1¤_1Q�R�h " _=azP6g�b è L,xj\3},L,g�P6Q�_(_=�k`'hj�6P6xj_1g2R1v§�M}�P6hjg�c�R�q'_
L,Q�b�_1Q¤L6Sd_=b�},_nhsb'a?hsa9g'L,RWhsZiN£L,Q�R�P6g2R1c,]'`'RWR�q'_=a�_n_=b�},_=aWa�q'L,`'xsb " Q�_=P6R�_zP�oU_1xjx
b�_/ �g'_=b�_=b�},_rxjL3L,N�v

3.3 An example file

��q'_fS�L,xsxjL
onhjg'}�_/¼'P6ZiN'xj_f},_1L,Zi_1R�Q�\|hsaiR�P6�,_1g¥S�Q�L,ZæR�q'_(O ½�Á+Àj¿�Â[�°¿F`�Í  �xj_
onq'h " q " P6gr]B_?S�L,`'g�brhjg�R�q'_Ub�hjQ�_ " R�L,Q�\ Ë*^�¼�Ì�Àj¿,Ë�Ç,Ã*^j¾?µ�Í�Á+Àj¿,Ë hsg�R�q'_0TWV�X�TWY
b�h�a�R�Q�hj]'`'R�hjL,g�v ê L
o0_1�,_1Q1cka�L,Zi_ " xsP6Q�h¡Sl\2hsg'} " L,ZiZi_1gkR�a?P6Q�_�P,b'b�_=b(q'_1Q�_,v¤��q'hsa
h�aWP6xsa�LrR�q'_�a�P6Zi_p},_1L,ZO_1R�Q�\�onq'h " q�hsaW`�a�_=b�P,aUP6g�_/¼�P6ZiN'xs_phjgiR�q'_�TWV�X�TWY
��a�_1Q0¸�`'h�b�_,v9¾;RUb�_/ �g'_=aWR;oUL�]£L�b�hj_=a1c�P��,_1R�R�xs_pP6g�b�R�q'_po0P6R�_1Q0hjg�R�q'_p�,_1R�R�xj_,v
ÃMg'xs\OR�q'_rxj_/SlR�q�P6x¡S�L6S?R�q'hsapa�\2ZiZO_1R�Q�h " },_1L,ZO_1R�Q�\�hsanb�_/ �g'_=b�q'_1Q�_,v

] ¿D^j¾�¿�Âº ½Q¾�¿�À l ^�¼B¿¶m O ½�Á+ÀQ¿QÂ-m©|e¼�½j¾�¿�À \ ^�¼�¿éÁjË5½�Ì�ÄBÁZ½ \ ^�À�txÁ>Ä Ã*^ \ p�¿ ¾�¿QÍ�Á \ ¿j¾@ÀD^�Ä,¿�ÂÉ Á�¼�¿ \ Ë�ÁZ½ \ g |�¾�Á�¼B¿ \ Ë�ÁZ½ \ ¼r~�ËZÄkp,¿k`�Á���¿ \ � Q ~�Â�Â�¿ \ Ä,À�Å�^�ÀZÎ�^�Å�Ëig¸D\ ¾ |�¿D^,Ã�� Ë+¿,ÃZÄ�Á+½ \ ¿ \ ¾�Ë9ÎBÁ>ÄF�@ÄF��¿ � ¿�ÅjÎ,½�Â�¾ ¸D\ ¾
_ ¿�Â�Ä�ÁQÃ�¿,Ë

� ½�Á \ Ä�Ë |�^ Är^*p�ÀQ¿Ò½QÍ Ì,½�Á \ Ä�ËÒË>Är^�ÂjÄ�Ë
_ ^QÂ�Á*^*p�Àj¿ a \ ¾�¿W� |�^ \¸· ^QÂ1`W~�¼�¿ \ Ä · �r^�Â�Á*^*p�ÀQ¿éÁQË�~�Ë�¿Q¾ Ä�½éÁ \ ¾�¿F�êÄD�,¿ Ì,½�Á \ Ä�ËÊ Ádc�¿�g |®Ì,½�Á \ Ä�Ë�^�Ëig É Ã+½�½�Â�¾�Á \ ^�Ä�¿�Ë» ¿1^�À |�ÄjÅQÌ�¿9¼r~�ËZÄkp,¿k`�Á���¿ \ Í�½�Â�^ Ä?^*p�ÀQ¿
e ���	�D�1�i�#�V�D�1� | \ ½�Ä,¿�¥�½ \ ¿�^�Â1`F~+¼B¿ \ Ä��r^�Àd~�¿²�:��¿QÂjÄ,¿W� Á>¾���^ \ ¾�^�g É Ì,½�Á \ Ä
g ���	�D�1�i�#�V��e��
h ����	�D¹1hi�#�V��e��
j ����	�Dº1�i�#�V�Dh1�
¯ ����	�Dº1�i�#�»eDe��
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¹ d���V�1ºD������e�gD�
º d���V�1º1¯k����e�gD�
¼ d���V�1º1¯k���	�Dh1�
½ d���V�1¹1¯k���	�D�1�
e � ���V�1�D������eDe��¸D\ ¾ |}^ \Ò¸D\ ¾ ÁQË \ ¿j¿Q¾�¿Q¾êÄ�½éÁ \ ¾�ÁjÃ*^QÄ�¿ ÄF��¿ê¿ \ ¾@½QÍêÄD�,¿ Ä?^*p�ÀQ¿¸F\ ¾ |ÜÄD�BÁQË@ÁjË9ÄD�,¿÷Ë+¿�Ã>ÄBÁZ½ \@¸D\ ¾

¸ ¾1`�¿¾e |�¿j¾D`�¿ \ ~+¼rp�¿�Â ½ \ ¿
l ^�¼B¿¾m Ê ~�Â�Í1^�Ã+¿Pm |tÎ�^�Ä�¿QÂ Ë ~�Â�Í1^�Ã+¿
_ ¿�Â�Ä�ÁQÃ�¿,Ëi¯¶e � |�¯k^ \ ¾ne ��^�Â,¿÷Á \ ¾�ÁQÃ+¿�Ë@Á \ ÄF��¿��,¿�Â�Ä�¿W�ÒÄr^*p�Àj¿¸F\ ¾
¸ ¾1`�¿�g
l ^�¼B¿¾m�¿r^QÄ�¿�Â��Ë7¼�ÄjÂ�m |ÜÄD�,¿ Îr^QÄ�¿�Âkp�½*~ \ ¾1^QÂjÅ�^�ÄÒÄF��¿÷Ë>ÅZ¼�¼�¿QÄjÂjÅ÷À�Á \ ¿
_ ¿�Â�Ä�ÁQÃ�¿,Ëfe ��g¸F\ ¾
¸ ¾1`�¿�h
l ^�¼B¿¾m a \1\ ¿�Â�m |ÜÄD�,¿éÁ \1\ ¿�Âkp�½*~ \ ¾1^QÂjÅkp,¿QÄQÎ,¿�¿ \ ÄF��¿ � ¿�Ä�Ä,Àj¿k^ \ ¾ Îr^QÄ�¿QÂ
_ ¿�Â�Ä�ÁQÃ�¿,Ëigkhkj�¯ |ÜÄD�BÁQË@ÁjË�^ Ì�½�À+Å�À,Á \ ¿Ò¿Q¾1`�¿��¸F\ ¾
¸ ¾1`�¿kj
l ^�¼B¿¾m5À�¿QÄjÄ,Àj¿�QË>Â�Í-m |ÜÄD�,¿Ò½*~�Ä�¿�Âkp�½*~ \ ¾1^QÂjÅ ½QÍêÄF��¿ � ¿�Ä�Ä,Àj¿�t�¿W��Ã�Àd~,¾�Á \ `

|ÜÄD�,¿�p,½QÄjÄ�½>¼
_ ¿�Â�Ä�ÁQÃ�¿,Ëi¯k¹�º ¼�½ |}^ \ ½QÄF��¿�ÂêÌ,½�À+Å,À�Á \ ¿ê¿j¾D`�¿¸F\ ¾
¸ ¾1`�¿�¯
l ^�¼B¿¾m O ½QÄjÄ�½>¼�m |ÜÄD�,¿�p,½QÄjÄ�½>¼ ½QÍêÄF��¿ � ¿�Ä�Ä,ÀQ¿
_ ¿�Â�Ä�ÁQÃ�¿,Ë ½ e¸F\ ¾
¸ ¾1`�¿�¹
l ^�¼B¿¾m5À�¿QÄjÄ,Àj¿�QË�¼�Ä�Â-m |ÜÄD�,¿ � ¿QÄjÄ,Àj¿�p,½*~ \ ¾?^�ÂjÅ�^QÄêÄD�,¿÷Ë>Å+¼j¼B¿�ÄjÂ�Å÷À,Á \ ¿
_ ¿�Â�Ä�ÁQÃ�¿,Ëfe�g¸F\ ¾

O ½j¾QÅÁe |´p,½j¾QÅ \ ~�¼rp,¿QÂ ½ \ ¿éÁjË9ÄD�,¿ � ¿QÄjÄ�ÀQ¿
l ^>¼�¿nm�À,¿�ÄjÄ�ÀQ¿Pm
Q ½�ÀQ½�Âfg1¯D¯k����g1¯D¯ |vÃ+½�ÀQ½QÂ�p�Å » ¤ O Ã+½j¾�¿�Ë�^ \ ¾�^ \ ^�ÀZÌD��^i�?^�À*~,¿²�Â�#�D�1�	gD¯1¯��
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¸ ¾D`�¿�Ë�hij�¯k¹ |�¾�¿QÍ�Á \ ¿j¾�p�Å@Í�½*~�Â ¿Q¾D`�¿,Ë©�Âh�^ \ ¾�jk^QÂ�¿ Ì,½�À+Å�À,Á \ ¿,Ë�|��¸D\ ¾
O ½Q¾jÅ�g |´p�½Q¾QÅ \ ~+¼rp�¿�ÂÒÄQÎ�½éÁQËÐÄF��¿5Î�^�Ä,¿�Â Á \ ÄF��¿ � ¿�Ä�Ä,ÀQ¿

l ^�¼�¿nm�¿r^�Ä,¿�Â�m
Q ½�ÀQ½QÂ��k��gD¯1¯�gD¯D¯¸ ¾D`�¿�Ëfe�gih |�ÄD��Â�¿�¿éÁQËÐÄF��¿\¼NÁ \ Á�¼�^�À \ ~+¼�p,¿QÂ@½jÍê¿j¾D`�¿,Ë@Á \ g É |¸D\ ¾
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Chapter 4

ELMER Front settings file format

Á�q'_1g�P6g�TWV%X�TWYÆº'Q�L,gkRra�_=a�a�hjL,g�hsa�a�R�P6Q�R�_=bdc���P6xs`'_=azSlL,Q���P6Q�hsL,`�a " L,g2R�Q�L,x
�6P6Q�hsP6]'xj_=a " P6g�]£_�hjg'hsR�hsP6xjhj½1_=b�SlQ�L,Z�P6g�hjg'N'`'R9 �xj_,v?��q'hsa?P6N'N£_1g�b�hj¼{b�_=a " Q�hj]B_=a
R�q'_�a�R�Q�` " R�`'Q�_�L6S�R�q'hsa� �xj_�P6g�b�R�q'_��,_1\3oUL,Q�b'afonq'h " q¦P6Q�_�P
��P6hjx�P6]'xj_fSlL,Q
a�_1R�R�hjg'}�hsg'hjR�hsP6xB��P6xj`'_=a�R�LOR�q'_=a�_���P6Q�h�P6]'xj_=a1v
�Mxjx��,_1\2o0L,Q�b'az},hs�,_1g�hjg�R�q'_� �xs_(a�q'L,`'xsb^]B_�onhjR�q'hjg�Pia�hjg'},xj_�a�_ " R�hsL,g " P6xjxj_=b�Ø��a�_1QMu2_1R�R�hjg'}�a1�¡v0u2L'c�R�q'_(]�P,a�h " a�R�Q�` " R�`'Q�_rSlL,QnR�q'_� �xj_�hsa�R�q'_rS�L,xjxsL
onhjg'}'¨

� Ë�¿�Â Ê ¿QÄjÄBÁ \ `�Ë
À,¿�ÅQÎ�½�Â�¾i�r^�À*~,¿
À,¿�ÅQÎ�½�Â�¾i�r^�À*~,¿
�1�D�¸F\ ¾

��q'_zL,Q�b�_1Q0L6S�R�q'_z�,_1\3oUL,Q�b'a0hsa?SlQ�_1_,v¤¾yg�R�q'_pSlL,xjxjL
onhsg'}'c�P6xjx��,_1\3oUL,Q�b'a�a�R�P6Q�R �
hjg'}�onhjR�q �Ø³�_/SlP6`'xjR1�¤P6Q�_^�,_1\3oUL,Q�b'a�onq'L�a�_��6P6xj`'_=a " P6g|]B_&a�R�L,Q�_=b|L,g'xj\�hjg
P�a�_1R�R�hjg'}�a( �xj_,v�ÃMR�q'_1Q{�,_1\2o0L,Q�bÅ��P6xj`'_=a " P6gÅ]£_�a�R�L,Q�_=b�P6x�a�LfhjgÅPfZOL3b�_1x
 �xj_�P6g�bOR�q'_1\ionhsxjx�]B_z`�a�_=b�P6`'R�L,ZOP6R�h " P6xjxs\�onq'_1g�R�q'_MZOL3b�_1xe �xj_zhsaUxjL�P,b�_=bdv
ê L
oU_1�,_1Q1ceR�q'_M`�a�_1Q " P6g&N'Q�_1�,_1gkRnR�q'h�aU]2\�b�_/ �g'hjg'}{R�q'_�a�_1R�R�hjg'}�a0N�P6Q�P6Zi_1R�_1Q
�Ø³�_/SlP6`'xsR§��a�_�XfL�b�_1x%u2_1R�R�hjg'}�a1�3R�L{]B_�SlP6x�a�_,v9��q'h�a " P6g&]B_�b�L,g'_�_1hsR�q'_1Q0hjg&P
a�_1R�R�hjg'}�an �xj_�L,Qp]k\�`�a�hjg'}�R�q'_{u2_1R�R�hsg'}�a " L,ZiZOP6g�b�hjg^R�q'_(TUb�hjRnZi_1gk`�v
ÃMg�_=P " q�xjhjg'_,c " q�P6Q�P " R�_1Q�a�P�SlR�_1Q��·J¡�WL,Q��Ts��eP6Q�_rhjg2R�_1Q�N'Q�_1R�_=b�P,a " L,ZiZO_1gkR�a1v
�Èa�R�Q�hjg'}��6P6xj`'_�Z�`�a�R{]B_�},hj�,_1g|hjgÅ�2`'L,R�_=a�h¡SphjR " L,gkR�P6hsg�aia�N�P " _=a{L,Q�h¡SzhjR
hsa�},hj�,_1g�onhsR�q'L,`'R(P&N'Q�_ " _1hsb�hjg'}¥� u2R�Q�hsg'}'��b'P6R�P^Ry\3N£_�a�N£_ " hj �_1Q1v�ÃMR�q'_1Q�onhsa�_
�2`'L,R�_=a(P6Q�_Og'L,R�g'_ " _=a�a�P6Q�\,c9]'`'R(hjR(hsara�P�Sl_1QrR�LfP6xjo§P=\�a��2`'L,R�_iR�q'_�a�R�Q�hjg'}�a1v
:M`'L,R�_=aponhsR�q'hjg^�k`'L,R�_=apP6Q�_(g'L,RzP6xjxjL)oU_=bdv
�ÙxjL,},h " P6xd��P6xs`'_ " P6g�]£_�_1hsR�q'_1Q « ©�Zi_=P6g'hjg'}�R�Q�`'_ ª L,Q · ©�ZO_=P6g'hjg'}{SlP6xsa�_ ª v
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¾;g&R�q'_�S�L,xsxjL
onhjg'}��,_1\3oUL,Q�b'apP6Q�_�hsg�R�q'_ra P6Zi_�L,Q�b�_1QzP,a�R�q'_1\�P6Q�_rb�h�a�N'xsP=\,_=b
hsg�R�q'_(u2_1R�R�hjg'}�a�onhjg�b�L)o�vU��q'_�Zi_=P6g'hjg'}�L6S%_=P " q��,_1\2o0L,Q�b&hsa§_/¼3N'x�P6hjg'_=bOhsg
R�q'_ " L,g2R�_/¼3RML6S9R�q'_�TWb�hjRnZi_1g2`^hjg�t0q�P6N'R�_1Q ¶ v
��q'_&�,_1\3oUL,Q�b|�6P6xj`'_=a�},hj�,_1g�]B_1xjL)o�P6Q�_{) `�a�R�S�L,Q�P6g|_/¼�P6ZiN'xs_,v���q'_&`�a�_1Q
a�q'L,`'xsb�L6S " L,`'Q�a�_�_1gkR�_1Q{L
ong|�6P6xj`'_=a�SlL,Q{R�q'_O�,_1\3oUL,Q�b'a�onq'h " q�q'_�L,Q{a�q'_
b�_/ �g'_=azhjg&R�q'_(a�_1R�R�hjg'}�a§ �xs_,v

É ¿QÍ?^*~�À�Ä º ½Q¾�¿�À É Á>Â�¿,ÃZÄ�½QÂjÅÊ ÄjÂBÁ \ `nm>ÇQ¿�À	¼�¿QÂ,Ç º ½Q¾�¿�À,Ë�m
É ¿QÍ?^*~�À�Ä Q ^Q¾io�Á�ÀQ¿�Ë É Á�Â,¿,Ã>Ä,½�Â�ÅÊ ÄjÂBÁ \ `nm>ÇQ¿�À	¼�¿QÂ,ÇQ¾1^�Är^�Ç,Ã*^Q¾rµ�Í�Á+ÀQ¿�Ë�m
É ¿QÍ?^*~�À�Ä ¸ �jÄ,¿�Â \ ^�À º ¿�Ë ��o�Á�ÀQ¿�Ë É Á�Â,¿,Ã>Ä,½�Â�ÅÊ ÄjÂBÁ \ `nm>ÇQ¿�À	¼�¿QÂ,ÇQ¾1^�Är^�Ç�¼�¿,Ë���µQÍ�Á+Àj¿,ËRm
É ¿QÍ?^*~�À�Ä a \ ÃQÀd~,¾�¿ � ^�ÄD�Ê ÄjÂBÁ \ `nm>ÇQ¿�À	¼�¿QÂ,Ç�Á \ Ì1~�Ä�m
É ¿QÍ?^*~�À�Ä ¹ ½F` É Á>Â�¿�Ã>Ä�½QÂjÅÊ ÄjÂBÁ \ `nm>ÇQ¿�À	¼�¿QÂ,Ç+Î,½�Â � m
É ¿QÍ?^*~�À�Ä » ¿,Ë�~�À�Ä�Ë É Á�Â,¿,ÃZÄ�½�Â�ÅÊ ÄjÂBÁ \ `nm>ÇQ¿�À	¼�¿QÂ,Ç+Î,½�Â � m
| Ê �,½*~�À�¾êÄF��¿@Ë�¿�Ä�Ä�Á \ `�ËÒË>Ä,½�Â,¿Q¾ Á \ ^9¼�½j¾�¿�À Í�Á+ÀQ¿�~BË+¿Q¾ Î1�,¿ \ Á>ÄéÁjË Àj½D^j¾�¿Q¾
|É ¿QÍ?^*~�À�Ä � Ë+¿ º ½j¾�¿�À Ê ¿�Ä�Ä�Á \ `�Ë¹ ½F`�ÁQÃW^�Àk�
N ~�Ä,½ ¹ ½D^j¾ º ¿,Ë��¹ ½F`�ÁQÃW^�À¶e
N ~�Ä,½ Ê ^W�,¿ º ½Q¾�¿�À¹ ½F`�ÁQÃW^�À¶e
N ~�Ä,½ Ê ^W�,¿ Ê ½�ÀW��¿�Â a \ ÌD~�Ä¹ ½F`�ÁQÃW^�À¶e

| Q ½�¼j¼z^ \ ¾êÍ�½�Â�^ \ ¿W��Ä�¿QÂ \ ^�ÀÒÀQ½F`�Í�Á�ÀQ¿�p�Â,½+Î�Ë�¿�Â��	��¿�Â,¿÷Á \ Â�¿D^j¾ê½ \ À�ÅÐ¼B½Q¾�¿R�
|
O Â�½�Î�Ë+¿QÂ Q ½�¼�¼�^ \ ¾
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Ê ÄjÂ�Á \ `Ám Q ¥	Ä � Â�½D`QÂr^�¼Åo�Á�ÀQ¿,ËFÄ*³,¿W�jÄ � ^j¾?Ä*³1ÆD³ � N É h1g�� ¸ Æ ¸ �Â-m
| Q ½>¼j¼�^ \ ¾ÒÍ�½QÂ�^ \ ¿W��Ä�¿�Â \ ^�À ¿j¾�Á�Ä,½�Â���Í�½�Â ¿Q¾�Á�ÄBÁ \ ` Ê ½�À*�,¿�Â Á \ ÌD~�ÄÒÍ�Á+Àj¿ê¿QÄ�Ã����
|¸ ¾�Á�Ä,½�Â Q ½>¼j¼�^ \ ¾Ê ÄjÂ�Á \ `Ám Q ¥	Ä � Â�½D`QÂr^�¼Åo�Á�ÀQ¿,ËFÄ*³,¿W�jÄ � ^j¾?Ä*³1ÆD³ � N É h1g�� ¸ Æ ¸ m
|}³F��¿ Í�½�À�ÀQ½+Î�Á \ `�p�Â�½�Î�Ë+¿9¼B½Q¾�¿ Í�ÀD^F`�Ë�^QÂ�¿�^W�r^�Á�ÀF^*p�ÀQ¿
| ¹ ½D`jÍ�Á�ÀQ¿#¥�½W~jÌ1~�Ä ÁQË5¾�Á>Â�¿�Ã>Ä�¿j¾ Ä,½�^ÒÀj½F`�Í�Á+Àj¿
| Ê ��¿�ÀjÀ�¥ ½W~�ÄjÌD~�Ä�`�½j¿,ËÐÄ,½@ËZÅ�Ë>Ä,¿�¼ Ã+½ \ Ë�½�ÀQ¿
| l ½ \ ¿�¥ \ ½Ò½*~�ÄjÌD~�Ä�^QÄ�^�ÀjÀ
|
O Â,½+ÎBË+¿ º ½j¾�¿ ¤ ¿WpD�r^QÂ�¾jÄkor^,ÃZÄ�½�Â�ËÊ ÄjÂ�Á \ ` l ½ \ ¿
O Â,½+ÎBË+¿ º ½j¾�¿ º ¿�Ë �Ê ÄjÂ�Á \ ` Ê ��¿�À�À
O Â,½+ÎBË+¿ º ½j¾�¿ � Â,½,Ã+¿j¾W~�Â�¿ Q ½>¼,ÌBÁ�ÀQ¿QÂÊ ÄjÂ�Á \ ` ¹ ½D`jÍ�Á+ÀQ¿
O Â,½+ÎBË+¿ º ½j¾�¿ Ê ½�À*��¿QÂÊ ÄjÂ�Á \ ` ¹ ½D`jÍ�Á+ÀQ¿
O Â,½+ÎBË+¿ º ½j¾�¿ _ Á+¿+Î�o?^�Ã>Ä�½QÂ�ËÊ ÄjÂ�Á \ ` ¹ ½D`jÍ�Á+ÀQ¿
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Chapter 5

ELMER Definitions File format

5.1 Intr oduction

��q'h�anP6N'N£_1g�b�h¡¼^b�_=a " Q�hj]B_=a�R�q'_(TWV%X�TWY[³�_/ �g'hjR�hjL,g�anº9hjxj_�SlL,Q�ZOP6R1v
´§\�b�_/SDP6`'xjR1c2TWV%X�TWY�º�Q�L,gkR�a�`'N'N£L,Q�R�a0L,g'xj\�P(a�_1RWL6S�N'Q�_=b�_/ �g'_=bO_=�2`�P6R�hjL,g�a
©lK�P=�3hj_1Q � u2R�L,�,_=a1c�±�T¤�y��`'Q�]'`'xj_1g " _,c ê _=P6RpTU�k`�P6R�hjL,g�c£u2R�Q�_=a ap�zg�P6g'xs\3a�h�a0P6g�b
�nb��,_ " R�hsL,g�³�h¡¢d`�a�hjL,g{TW�2`�P6R�hjL,g ª v¤��q'hsa9Zi_=P6g�a9R�q�P6R9R�q'_nb'P6R�P�_1g2R�Q�\(N�P6g'_1xsa
" L,g2R�P6hjg�L,g'xj\O �_1xsb'a�SlL,QnR�q'_=a�_�_=�2`�P6R�hjL,g�a1v
��a�hjg'}{P�b�_/ �g'hjR�hjL,g� �xj_MR�q'_�`�a�_1Q " P6g�b�_/ �g'_�g'_1o�N�P6g'_1xd �_1xsb'a�P6g�b�ZiL3b�hjS�\
R�q'_ON'Q�L,N£_1Q�R�hj_=arL6S§R�q'_�_/¼�hsa�R�hjg'}� �_1xsb'a=v�Á�q'_1gwP^b�_/ �g'hsR�hjL,g� �xj_�hsa�xjL�P,b�_=b
hsgkR�L(TWV%X�TWY�º'Q�L,g2R1c2R�q'_Mg'_1o²`�a�_1Q§b�_/ �g'_=bi_=�2`�P6R�hjL,g�a¤]B_1q�P=�,_�N'Q�P " R�h " P6xjxj\
a�hjZihjxsP6Q�hsxj\�P,a(R�q'_iN'Q�_=b�_/ �g'_=b�_=�k`�P6R�hjL,g�a=v ê L
oU_1�,_1Q1c?R�q'_1Q�_�hsa�L,g'_OxjhsZihjR�P��
R�hsL,g�v²��q'_1Q�_fhsa�g'L�Zi_ " q�P6g'hsa�ZíR�L�b�_/ �g'_�N'Q�L " _=b�`'Q�_=aiS�L,Q " q'_ " �3hjg'}�R�q'_
b'P6R�PfhjgkR�_1},Q�hsRy\,v^��q'_Og'L,Q�ZOP6x§b'P6R�P " q'_ " �3hjg'}Å© " q'_ " �3hjg'}f_1g2R�Q�\���P6xs`'_=a�S�L,Q
g2`'Zi_1Q�h "  �_1xsb'a�_1R " v ª hsa�P6`'R�L,ZOP6R�h " P6xjxs\fhjg�`�a�_,c�]'`'RrP^ZiL,Q�_ " L,ZiN'xjh " P6R�_=b
� " Q�L�a a � " q'_ " �2hjg'}'�ehsa�g'L,RpNBL�a�a�hj]'xj_MSlL,QnR�q'_r`�a�_1Qpb�_/ �g'_=b& �_1xsb'a=v
¾;Rna�q'L,`'xsb�]B_rP6xsa�L{g'L,R�_=b^R�q�P6RnR�q'_rb�_/ �g'hjR�hjL,g� �xj_�hsa§L,g'xj\�Zi_=P6gkRnR�L " Q�_=P6R�_
R�q'_&`�a�_1Q{hjg2R�_1Q SlP " _�SlL,Q�R�q'_&g'_1o�_=�k`�P6R�hsL,g�a1v��zg2\wN'Q�L " _=b�`'Q�_=a�©lb�\2g�P6Zih "
xshj]'Q�P6Q�hj_=a ª g'_1_=b�_=b&SlL,Qpa�L,xj�3hjg'}�R�q'_�_=�2`�P6R�hjL,g�anZ{`�a�Rn]B_rb�_/ �g'_=b^_1xsa�_1onq'_1Q�_,v
�m]�P,a�h " a�R�Q�` " R�`'Q�_^hjg|P�b�_/ �g'hsR�hjL,gw �xs_�hsa{P6g|_=�k`�P6R�hsL,g|a�_ " R�hjL,g�v�¾yg|R�q'hsa
a�_ " R�hjL,g�R�q'_�`�a�_1Q�b�_/ �g'_=a�R�q'_�g�P6Zi_�L6S9R�q'_�g'_1o�_=�2`�P6R�hjL,g�c'R�q'_���P6Q�h�P6]'xj_MR�L
]B_ra�L,xj�,_=b^P6g�bfR�q'_rN'Q�L " _=b�`'Q�_�©�R�q'_(xjhs]'Q�P6Q�\�P6g�b^R�q'_�Sl`'g " R�hjL,g�g�P6ZO_=a ª S�L,Q
R�q'_§_=�2`�P6R�hjL,g�v��Mg(_=�2`�P6R�hjL,g(]'xsL " � " P6g{P,b'b{P " L,ZiN'xs_1R�_1xj\�g'_1ow_=�2`�P6R�hjL,g�L,Q
hsR " P6g�ZiL�b�h¡S�\�P6g�_/¼�hsa�R�hjg'}�_=�2`�P6R�hjL,g�v ê L
o0_1�,_1Q1c£hsRpa�q'L,`'xsb^]B_�g'L,R�_=b�R�q�P6R
hsgf},_1g'_1Q�P6x?hsapg'L,R�`�a�_/Sl`'x%R�L&P,b'b�g'_1oÉ �_1x�b'azR�L�R�q'_�N'Q�_=b�_/ �g'_=b�_=�2`�P6R�hjL,g�a
©�xshj�,_ ê _=P6RnTW�2`�P6R�hjL,g ª c']£_ " P6`�a�_�R�q'_�_/¼�hsa�R�hsg'}�©�N'Q�_=b�_/ �g'_=b ª�" L�b�_�S�L,Q�R�q'_=a�_
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_=�2`�P6R�hjL,g�anoUL,`'x�b^g'L,Rn`�a�_rP6gk\&L6S?R�q'_=a�_rg'_1o� �_1xsb'a=v

�MgÉ_=�2`�P6R�hjL,gÉb�_/ �g'hjR�hjL,g " L,gkR�P6hjg�a�g'L,Q�ZOP6xjxj\�P6xsa�L�a�L,Zi_�N�P6g'_1x�a�_ " R�hjL,g�a
onq'_1Q�_^R�q'_^g'_1o� �_1xsb'a{Q�_1xsP6R�_=b|R�L�R�q'_^_=�2`�P6R�hjL,g�P6Q�_�P,b'b�_=b|R�L�_=P " q²Q�_1x¡�
_1�6P6gkR�N�P6g'_1x?©lX�P6R�_1Q�hsP6xsa=c2¾;g'hjR�hsP6xBt0L,g�b�hjR�hsL,g�aU_1R " v ª v¤Á�q'_1g�P�N�P6g'_1x�a�_ " R�hjL,g
hsazonhjR�q'hjgfP6g�_=�k`�P6R�hjL,g�a�_ " R�hjL,g�c£R�q'_r �_1xsb�b�_/ �g'hjR�hjL,g�aponhsxjx�P�¢B_ " R�L,g'xj\&R�q'_
_=�2`�P6R�hjL,gwhjg��2`'_=a�R�hjL,g�v&Á�q'_1g�PfN�P6g'_1x0a�_ " R�hjL,g�hsa�L,`'R�a�h�b�_OP6gk\�_=�2`�P6R�hjL,g
a�_ " R�hjL,g�c%R�q'_� �_1xsb�b�_/ �g'hjR�hjL,g�a�onhjxsx9P�¢d_ " RrP6xjx¤_=�2`�P6R�hjL,g�a1v�º'L,Q�_/¼'P6ZiN'xj_,c�P
g'_1o¦ZOP6R�_1Q�h�P6xBN�P6g'_1x% �_1xsb�oUL,`'xsb�]£_rP,b'b�_=b^R�L�P6xjxd_=�k`�P6R�hjL,g�a=v

¾;Rrhsa�P6xsa�L^NBL�a�a�hs]'xj_�R�Lfhjg " xj`�b�_�L,R�q'_1Q�b�_/ �g'hsR�hjL,g� �xj_=a�onhjR�q'hsg�P�b�_/ �g'hjR�hjL,g
 �xj_,v���q'_fhjg " xj`�b�_ " L,ZOZOP6g�b�Z{`�a�Ri]B_�L,`'R�a�hsb�_�P6g2\�_=�k`�P6R�hjL,g¥L,QiN�P6g'_1x
a�_ " R�hjL,g�a=v

5.2 ELMER Front model file and user definitions

Á�q'_1g�TWV�X�TWY¹º'Q�L,g2R(a�R�P6Q�R�a1c%hjR " Q�_=P6R�_=a(P6g�hjgkR�_1Q�g�P6x¤xjh�a�RML6S0 �_1xsb�b�_/ �g'h¡�
R�hjL,g�azonq'h " qfP6Q�_�Q�_1xsP6R�_=b^R�L�R�q'_(N'Q�_=b�_/ �g'_=b�_=�k`�P6R�hjL,g�azZi_1gkR�hsL,g'_=b�P6]£L)�,_,v
¾yS£P�b�_/ �g'hjR�hjL,g� �xj_�hsa9xjL�P,b�_=bdc�R�q'hsa9xjh�a�R%hsa9_1g'xsP6Q�},_=b�P6g�b�ZiL�b�h¡ �_=b{P6g�b�R�q'_=a�_
" q�P6g'},_=a�P6Q�_MQ�_/Ú�_ " R�_=bOhjgOR�q'_Mb'P6R�P�_1gkR�Q�\�N�P6g'_1xsa1vUu2L'c3xjL�P,b�hjg'}(P�b�_/ �g'hjR�hjL,g
 �xj_ " P6g^]B_(a�_1_1g�P,apP�ZO_ " q�P6g'hsa�Z¿R�L�P,b'b^g'_1o� �_1xsb'anR�L�R�q'_(a�\3a�R�_1Zfv

Á�q'_1g�P&ZiL3b�_1x? �xs_{h�a�a P=�,_=bdc�P6xsx¤g'_1o� �_1xsb�g�P6Zi_=a�P6g�b�R�q'_1hjQ��6P6xj`'_=a�P6Q�_
a�P
�,_=b²onhjR�q²R�q'_�ZiL�b�_1x� �xj_,v ê L
o0_1�,_1Q1cphjR�hsaihjZiNBL,Q�R�P6gkRiR�L�g'L,R�h " _fR�q�P6R
R�q'_� �_1xsb�N'Q�L,NB_1Q�Ry\�b�_/ �g'hjR�hjL,g�a�SlL,Q�R�q'_�g'_1oÇ �_1xsb'a�P6Q�_Og'L,Rra�R�L,Q�_=b�hjg�R�q'_
ZiL�b�_1xW �xj_,v�¾ySnR�q'_OZiL�b�_1xW �xs_ihsarxsL�P,b�_=b�xsP6R�_1Q�hjgwP�g'_1o�TWV�X�TWY¿º'Q�L,g2R
a�_=a�a�hjL,g�c£onhsR�q'L,`'RM �Q�a�RMxjL�P,b�hsg'}�R�q'_�L,Q�hj},hjg�P6x9b�_/ �g'hjR�hjL,g� �xj_k©la ª cdR�q'_=a�_�g'_1o
 �_1xsb'apP6Q�_ " L,g�a�hsb�_1Q�_=b^`'g'�3g'L
ong�SlL,QnR�q'_(a�\�a�R�_1ZmP6g�b�P6xsxBR�q'_�b'P6R�P�Q�_1xsP6R�_=b
R�L�R�q'_1Z hsarQ�_1ZiL
�,_=b�SlQ�L,ZéR�q'_�hjgkR�_1Q�g�P6x�b'P6R�P�a�R�Q�` " R�`'Q�_=a1v�¾;gwR�q'hsa�a�R�P6},_
R�q'_�L,Q�hj},hjg�P6xBZiL3b�_1xe �xj_zh�a0a�R�hsxjx�L6S " L,`'Q�a�_�`'g'ZiL�b�h¡Sl_=bdc2]'`'R§h¡S�R�q'_�`�a�_1Q0g'L)o
a�P
�,_=a�R�q'_�ZiL3b�hj �_=b�ZiL�b�_1x¤b'P6R�P�c�P6xjx�R�q'_ib'P6R�P�Q�_1xsP6R�_=b�R�L&R�q'_�g'_1o� �_1xsb'a
hsa�NB_1Q�ZOP6g'_1gkR�xs\�xjL�a�R1v

u2L'c'hjR�hsa§_=a�a�_1g2R�hsP6xdR�L�xjL�P,b�N'Q�L,N£_1Qnb�_/ �g'hjR�hsL,g� �xs_=a�hjgkR�L�R�q'_ra�\�a�R�_1Z�]£_/SlL,Q�_
xjL�P,b�hjg'}�P{ZiL�b�_1xe �xj_�onq'h " q " L,gkR�P6hjg�a�`�a�_1Qnb�_/ �g'_=b� �_1xsb'a=vW¾yR§hsa§R�q'_�`�a�_1Q1��a
Q�_=a�NBL,g�a�hj]'hjxshjRy\�R�L��,_1_1N�Q�_ " L,Q�b�L6SeR�q'_nb�_/ �g'hjR�hjL,g{ �xj_=a9Q�_1xsP6R�_=b�R�L�P6g2\�ZOL3b�_1x
 �xj_,v
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5.3 Loading definition files

��b�_/ �g'hjR�hsL,g� �xj_ihsa(xjL�P,b�_=b�P6`'R�L,ZOP6R�h " P6xjxj\�h¡S�P� �xj_ig�P6Zi_=b5��S�Q�L,g2R1v�_=b3S=�%hsa
SlL,`'g�b�hjg�R�q'_l�ØTUV�X�TUYzÏ ê Ã�X�T0Â)xshj]���b�hjQ�_ " R�L,Q�\�L,Q¤h¡S£R�q'_z`�a�_1Q¤q�P,aUb�_/ �g'_=b
P6g�_1gk�3hjQ�L,g'Zi_1g2RM�6P6Q�hsP6]'xj_�g�P6Zi_=b¥�ØTUV�X�TUYzÏpº?YpÃ�KM��Ïp³�TWº?¾ KM¾ �n¾ Ã�K�u£�
P6g�b�hjR " L,gkR�P6hjg�aMP{ �xj_�g�P6Zi_�Q�_/Sl_1Q�hjg'}�R�LiP�b�_/ �g'hjR�hjL,g& �xj_,v
�çb�_/ �g'hsR�hjL,g² �xj_ " P6g�]£_�P6xsa�LwxsL�P,b�_=b�P6R�R�q'_�a�R�P6Q�R�R�hjZO_�]k\²`�a�hjg'}wR�q'_
" L,ZOZOP6g�b&xjhjg'_�P6Q�},`'Zi_1gkR1¨
3 j b�_/ �g'hsR�hjL,g�a �D �xj_ �`�j}µ¤P���D�³�D����~�¤¦��}I����|t}
�Çb�_/ �g'hsR�hjL,g� �xj_ " P6g�]B_(xsL�P,b�_=b�P6xsa�LOb�`'Q�hjg'}�R�q'_{TWV%X�TWYÇº�Q�L,gkR�a�_=a�a�hsL,g
onhsR�q^R�q'_rV�L�P,bfb�_/ �g'hjR�hsL,g� �xs_ " L,ZiZOP6g�b&hjg&R�q'_(º9hjxj_�Zi_1g2`�v
³�_/ �g'hjR�hsL,gw �xj_=a{P6Q�_^a�_=P6Q " q'_=b�P6g�bÅxjL�P,b�_=bÅhjgÅR�q'_^P6]£L)�,_&L,Q�b�_1Q�P6g�b|P6g2\
x�P6R�_1Qpb�_/ �g'hjR�hjL,g^L
�,_1Q�onQ�hsR�_=apP�NBL�a�a�hj]'xj_�N'Q�_1�3hjL,`�anb�_/ �g'hjR�hjL,g�v

5.4 The format

��q'_(]�P,a�h " a�R�Q�` " R�`'Q�_rL6S¤Pib�_/ �g'hjR�hjL,g� �xj_�h�anP,a�S�L,xsxjL
opa1¨
¸ £W~�^�Ä�Á+½ \ }UÈ7�,���³�D�Q�i�B��|t}
¿D£W~�^�Ä�Á+½ \ Ì�Â,½+Ì�¿�ÂjÄBÁZ¿�Ë²�1�D�
� ^ \ ¿�À{¯,���B}��2�B��|t}

o�ÁZ¿�À�¾v����|t}
Í�ÁZ¿�À�¾ Ì�Â,½+Ì�¿�ÂjÄBÁZ¿�Ë²�1�D�

¸D\ ¾ � ^ \ ¿�À
¸D\ ¾ ¸ £F~r^QÄ�ÁZ½ \
a \ ÃQÀd~�¾�¿`¯��Q�D�
� ^ \ ¿�À{¯,���B}��2�B��|t}

oBÁZ¿�À�¾��B��|t}
Í�ÁZ¿�À�¾ Ì�Â,½+Ì,¿QÂjÄBÁZ¿,ËÉ�1�D�

¸D\ ¾ � ^ \ ¿�À
¾;g�R�q'_^SlL,xjxjL)onhjg'}�S�L,Q�ZOP6Rib�_=a " Q�hjN'R�hjL,g�L,g'_�L6S�R�q'_�xj_1R�R�_1Q�af© Ë�t�Â�t¥Á�tvÀ ª
P�SlR�_1QrP^�,_1\3oUL,Q�bwZi_=P6g�a�R�q�P6R(a�L,Zi_ib'P6R�P���P6xj`'_�h�a�g'_1_=b�_=b�hjg�R�q�P6RrN'xsP " _
P6g�b�R�q'_�Ry\3N£_rL6S?R�q'hsanb'P6R�Pia�q'L,`'xsb&]£_rP�a�R�Q�hjg'}'c'Q�_=P6x»c'hjg2R�_1},_1QpL,QnxjL,},h " P6x»v
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�[a�R�Q�hjg'}��6P6xj`'_�a�q'L,`'xsb&]B_�},hj�,_1g^hjg^�k`'L,R�_=aph¡S�hjR " L,g2R�P6hjg�apa�N�P " _=a=v':M`'L,R�_=a
onhjR�q'hjg^�2`'L,R�_=azP6Q�_�g'L,RzP6xsxjL
o0_=bdv
�ÙxjL,},h " P6xd��P6xs`'_ra�q'L,`'xsb^��Q�`'_�©�L,Q «
ª L,Qzº�P6xsa�_�©�L,Q ·kª v
ÃMg|_=P " q|xjhjg'_,c¤P6xjx " q�P6Q�P " R�_1Q�aiP�SlR�_1Q®�·J¡��L,QÜ�Ts��¤P6Q�_�hjgkR�_1Q�N'Q�_1R�_=b�P,a " L,Z��
Zi_1g2R�a1v
V�hjg'_=a " P6g�]£_ " L,g2R�hjgk`'_=b�]k\&_1gkR�_1Q�hjg'}£�
��L,Q*�3Ê{�'P,a�R�q'_�xsP,a�R0g'L,g��»]'xsP6g'� " q�P6Q�P " R�_1Qphjg�R�q'_�xjhjg'_,v?�zg2\Oxj_=P,b�hjg'}�onq'hjR�_
a�N�P " _§hsa�Q�_1ZiL
�,_=b�SlQ�L,ZÙR�q'_�hjg'N'`'R�xjhjg'_U]B_/SlL,Q�_0hjR�hsa9P,b'b�_=b�R�L�R�q'_§xjhjg'_U]B_1hjg'}
" L,gkR�hsgk`'_=bdv

5.4.1 The ¡PË?Ì-x?�u��ªFÍ section

�Mg�_=�k`�P6R�hjL,gib�_/ �g'hsR�hjL,g�hsa¤P6xjo§P=\�aWP�a�_1N�P6Q�P6R�_za�_ " R�hsL,g�c�hjR " P6g'g'L,RW]B_nhjg�a�hsb�_
P6gk\&L,R�q'_1Qza�_ " R�hjL,g�v

¸ £F~r^QÄ�ÁZ½ \ Ë | ¸ £W~�^�ÄBÁZ½ \�\ ^�¼�¿²��Ë?�êÁQË \ ¿�¿Q¾�¿Q¾
Ê ½�À*��¿QÂ � Â�½�Ã+¿j¾W~�Â,¿÷Ëre ËWg�| ¹ Á¦p�Â?^QÂjÅ���Ë�eF��^ \ ¾êÍF~ \ Ã>Ä�Á+½ \ ��ËFg�� \ ^>¼�¿�Ë�^QÂ�¿ \ ¿�¿Q¾�¿Q¾
_ ^QÂ�Ád^Wp�Àj¿ Ë | _ ^�ÂBÁd^Wp�ÀQ¿ \ ^�¼�¿²��Ë?�êÁQË \ ¿�¿Q¾�¿Q¾
_ ^QÂ�Ád^Wp�Àj¿ É�È o�ËÒÁ | É ¿F`jÂ�¿�¿,Ë ½QÍÒÍQÂ,¿j¿j¾�½�¼Î�·¾�¿QÍ?^*~�À+ÄÁeF�Ê Är^�ÄF~BË ¹ Á \ ¿ l ^�¼B¿÷Ë | Ê Ä?^QÄF~BË À�Á \ ¿ \ ^�¼B¿ Í�½�ÂÒÄF��¿Ò¿F£#���·¾�¿QÍ?^*~�À+Ä ��ÉD\ �
� Â,½,Ã+¿�ËjË�³?^Wp�Àj¿ l ^�¼B¿ Ë | � Â�½�Ã+¿�ËjËÐÄ?^Wp�ÀQ¿ \ ^�¼�¿êÍ�½�ÂÒÄF��¿ê¿D£#����¾�¿QÍ?^*~�À�Ä ��ÉF\ �
| l,È ³ ¸ ¥}³F��¿,Ë�¿5Ì�Â�½�Ì,¿�Â�Ä�Á+¿,ËÐ¾�¿QÍ�Á \ ¿���½+Î@ÄF��¿i�?^�ÂBÁd^Wp�ÀQ¿Ò½jÍ ÄD�,¿Ò¿F£F~r^QÄ�ÁZ½ \
|iÁQË5¾�ÁjË�Ì�ÀD^�Å,¿Q¾ Á \ ÄF��¿ a \ Á>Ä�Á*^�À Q ½ \ ¾�Á>Ä�ÁZ½ \ ^ \ ¾ O ½*~ \ ¾1^QÂjÅ Q ½ \ ¾�Á>Ä�Á+½ \
|®Ìr^ \ ¿�À,Ëut�ÎD��¿�Â�¿éÁ>Ä ÁjË�^Q¾j¾�¿Q¾�^*~�Ä�½�¼z^�ÄBÁQÃ*^�ÀjÀ�ÅÉ�·Í�½QÂ@¿ \ Ä,¿�Â�Á \ ` Á \ Á�ÄBÁd^�À
|}�?^�À*~,¿�Ë�^ \ ¾ É Á>Â�ÁjÃ ��Àj¿�Äkp,½W~ \ ¾1^�Â�Å÷Ã�½ \ ¾�Á�ÄBÁZ½ \ �r^�À*~,¿,Ër�u�
|}³�½÷Ë+¿�¿ ÄD�,¿ Â�½�ÀQ¿Ò½QÍ@¿1^,Ã �êÌ�Â,½+Ì�¿�ÂjÄ�Å�^ \ ¾êÄD�,¿ê¾�¿jÍ1^*~�À+Ä��?^�Àd~�¿,ËutxË�¿j¿
|�ÄF�,¿êÍ�ÁZ¿�ÀQ¾ Ì�Â�½�Ì,¿QÂjÄjÅ ¿F�QÌ�ÀD^ \ ^�Ä�Á+½ \ ËÏp�¿�ÀQ½�Î
|
| l,È ³ ¸ ¥}³F��¿i�?^�ÂBÁd^Wp�ÀQ¿êÍ�ÁZ¿�ÀQ¾÷ÁjË ÀF^*p�¿�À�ÀQ¿Q¾�^W~�ÄZ¼z^�ÄBÁQÃ*^�ÀjÀ�Åip�^,Ë�¿Q¾@½ \ ÄF��¿
|}�?^�ÂBÁd^Wp�ÀQ¿ \ ^�¼�¿�t�pD~�ÄÒÄD�,¿�~�Ë+¿QÂ Ã*^ \ ^�À�Ë+½÷Ë�¿�ÄÒÄF��¿ÒÀD^*p�¿�À��,¿QÂ�¿��
|
Q ^ \ O ¿ � Â�½�Ã+¿j¾W~�Â,¿@À
Q ^ \ O ¿i³?^*p�ÀQ¿@À
] ÁZ¾�¿@À
a \ ¾�¿W��³�ÅQÌ,¿÷Ë¹ ^Wp,¿�À Ë¹ ^Wp,¿�À�¿�Á>¾QÄD�ÙÁ
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¹ ^*p,¿�À O Å Q ½�½�Â�¾�Á \ ^�Ä�¿ÒÀ
a \ Á�ÄBÁd^�À _ ^�À*~,¿ ÂÊ ~DpjÌ�^ \ ¿�À÷Á
�?\ Á�Ä ¹ ^*p,¿�ÀÒË
¿�Á>¾D`�¿�Äk¿BÁZ¾QÄD� Á
| � ^ \ ¿�À Í�ÁZ¿�À�¾ê¾�¿QÍ�Á \ Á�Ä�Á+½ \ Ë�`�Á �,¿ \ ~ \ ¾�¿�Â�^ \ ¿D£W~�^�Ä�Á+½ \ Ë+¿�Ã>ÄBÁZ½ \
|�^�Â,¿�^,Ã>ÄBÁ �,¿ ½ \ À+Å@Í�½�ÂÒÄF��¿ Ë>Ì,¿�Ã�Á>Í�ÁZ¿j¾Ò¿D£W~�^�Ä�Á+½ \ �
|}³F��¿�Â,¿ ÃW^ \ p,¿9¼r~�À+ÄBÁ	Ì�Àj¿ Ìr^ \ ¿�À Ë+¿�Ã>ÄBÁZ½ \ Ë@Á \ ^ \ ¿F£F~r^QÄ�ÁZ½ \ Ë�¿,ÃZÄ�ÁZ½ \
|
� ^ \ ¿�À Ë | � ^ \ ¿�À \ ^�¼B¿ ��Ë?�êÁQË \ ¿j¿Q¾�¿Q¾

�D�1� | N ¾�¾ Ìr^ \ ¿�À ¾�¿jÍ�Á \ Á�ÄBÁZ½ \ Ë��,¿QÂ�¿¸D\ ¾ � ^ \ ¿�À | ¸F\ ¾ � ^ \ ¿�À � ¿QÅQÎ�½�Â�¾ ÁjË \ ¿j¿j¾�¿Q¾
¸D\ ¾ ¸ £F~r^QÄ�ÁZ½ \ | ¸F\ ¾ ¸ £W~�^�ÄBÁZ½ \�� ¿�ÅQÎ�½�Â�¾éÁjË \ ¿j¿j¾�¿j¾

5.4.2 The ÐPx1Í-wPÑ section

Á�q'_1g�P{N�P6g'_1x�a�_ " R�hjL,g&hsa§L,`'R�a�hsb�_�P6g2\�_=�2`�P6R�hjL,g�a�_ " R�hjL,g�c�R�q'_� �_1xsb&b�_/ �g'h¡�
R�hsL,g�anP�¢B_ " RzP6xsxB_=�2`�P6R�hjL,g�a1vW��q'_1Q�_ " P6g^]£_�Z{`'xjR�hjN'xs_MN�P6g'_1x%a�_ " R�hjL,g�a1v

� ^ \ ¿�À Ë | � ^ \ ¿�À \ ^�¼B¿ ��Ë?�êÁQË \ ¿j¿Q¾�¿Q¾
oBÁZ¿�ÀQ¾éË |}o�Á+¿�ÀQ¾ \ ^�¼B¿ ��Ë?�êÁQË \ ¿j¿Q¾�¿Q¾

| l,È ³ ¸ ¥´³F��ÁQË@ÁQË�^@À,ÁjË>Ä ½QÍ�^�ÀjÀ5Ì,½�ËjË�Á p�Àj¿ Í�ÁZ¿�À�¾ Ì�Â,½+Ì,¿QÂ�¿QÄ�ÁZ¿�Ë
|iÁ \ ÄF��¿ÐÌ�^ \ ¿�À Ë+¿�Ã>Ä�Á+½ \ �
|}³�½÷Ë+¿�¿5ÄD�,¿ Â�½�ÀQ¿Ò½QÍ@¿1^,Ã �ÒÌ�Â�½+Ì�¿�Â�ÄjÅ�^ \ ¾ ÄD�,¿ê¾�¿jÍ1^W~�À+Ä��r^�Àd~�¿,Ë�tvË�¿j¿ ÄF��¿ Í�ÁZ¿�À�¾
|®Ì�Â,½+Ì,¿QÂjÄ�ÅÒ¿F�QÌ�ÀD^ \ ^�Ä�Á+½ \ ËÒp�¿�Àj½+Î
|
N ¾�¾ N p�Ë�½�À*~�Ä�¿ O ½F�÷À
Q ^ \ O ¿ � Â,½,Ã+¿j¾W~�Â�¿ÒÀ
Q ^ \ O ¿i³?^Wp�ÀQ¿ÒÀ
] ÁZ¾�¿@À
a \ ¾�¿F�k³�ÅQÌ�¿@Ë©� � Â�¿�t � ½,ËZÄz�
a \ Á�ÄBÁd^�À _ ^�Àd~�¿ ��Ë�Ç�Â,Ç,Á�ÇjÀR�¹ ^Wp,¿�À@Ë¹ ^Wp,¿�À O Å Q ½j½QÂ�¾�Á \ ^QÄ�¿@À¹ ^Wp,¿�À�¿�Á>¾jÄF� ÁÊ ~1pjÌ�^ \ ¿�À@Á
³jÅjÌ,¿÷Ë � Ê ÄjÂBÁ \ `�t�o�Á+Àj¿�t » ¿1^�À�t a \ Ä,¿F`�¿QÂ�t ¹ ½D`�ÁjÃ*^�ÀR�
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�1\ Á>Ä ¹ ^*p�¿�À Ë
_ ^�À*~,¿�Ë�Ó�À,ÁjË>Ä ½QÍk�?^�Àd~�¿,ËWÔ
¿BÁ>¾1`�¿QÄéË©� ¸F\ Ä�ÂjÅ#t Q �,¿�Ã � O ½W�#t O Â�½�Î�ËW^*p�Àj¿io�Á+Àj¿�t Ê ¿�ÀQ¿�Ã>Ä�Á+½ \@¹ ÁjË>ÄP�
¿BÁ>¾1`�¿QÄi¿�Á>¾jÄF�ÙÁ

o�Á+¿�À�¾éË | N \ ¿+Î Í�Á+¿�ÀQ¾÷ËZÄ?^QÂjÄ�Ë
�D�D�¸F\ ¾ioBÁZ¿�À�¾ | l,È ³ ¸ ¥ ¸F\ ¾ko�ÁZ¿�À�¾ ÁQË ½�Ì�Ä�Á+½ \ ^�À�|

¸F\ ¾ � ^ \ ¿�À | ¸F\ ¾ � ^ \ ¿�À÷ÁQË \ ¿�¿Q¾�¿j¾

5.4.3 The ÕWÍu��ÑFÌzyPw section

�Mg^hjg " xj`�b�_ra�_ " R�hjL,g&Z{`�a�Rn]B_�L,`'R�a�hsb�_rP6gk\&_=�2`�P6R�hjL,g�P6g�b^N�P6g'_1x%a�_ " R�hjL,g�a1v

a \ Ã�À*~�¾�¿÷Ë | � ^�ÄF����Ë?�9Í�½QÂêÄD�,¿éÁ \ Ã�À*~�¾�¿êÍ�Á+ÀQ¿

5.4.4 Panel names

��q'_�N�P6g'_1xsa�onq'_1Q�_fg'_1o¿ �_1xsb'a " P6g²]B_^P,b'b�_=b²P6Q�_�N'Q�_=b�_/ �g'_=b²P6g�b�R�q'_1\
P6Q�_{hsb�_1gkR�h¡ �_=b�hjg�R�q'_{b�_/ �g'hsR�hjL,g� �xj_{]k\fR�q'_�g�P6Zi_=a�`�a�_=b�hjg�R�q'_{TWV%X�TWY
º'Q�L,g2R{ZO_1gk`�a1v��zg|P6xjR�_1Q�g�P6R�hj�,_�g�P6Zi_Ohsa�},hj�,_1g�hjgwN�P6Q�_1g2R�q'_=a�hsa^©�hjRrhsa�R�q'_
g�P6Zi_�`�a�_=b�hjg&R�q'_(a�h¡S��D �xj_,c3onq'_1gfP6N'N'xjh " P6]'xj_ ª ¨
3 X�L3b�_1x è P6Q�P6Zi_1R�_1Q�a{©lXfL�b�_1x è P6Q�P6Zi_1R�_1Q ª
3 u2hjZ{`'xsP6R�hjL,g è P6Q�P6Zi_1R�_1Q�a{©»u2hsZ�`'xsP6R�hsL,g ª
3 è q2\3a�h " P6x�t0L,g�a�R�P6gkR�a�©»t0L,g�a�R�P6g2R ª
3 TW�2`�P6R�hjL,g�a(©lTU�k`�P6R�hjL,g ª
3 ´§L�b�\ è P6Q�P6Zi_1R�_1Q�a�©l´§L�b�\ è P6Q�P6Zi_1R�_1Q ª
3 ´§L,`'g�b'P6Q�\ è P6Q�P6ZO_1R�_1Q�a�©l´§L,`'g�b'P6Q�\ è P6Q�P6ZO_1R�_1Q ª
3 ¾;g'hjR�hsP6x%t0L,g�b�hjR�hjL,g�ar©l¾;g'hjR�hsP6x%t0L,g�b�hjR�hsL,g ª
3 ´§L�b�\�º'L,Q " _=a{©l´§L3b�\&º'L,Q " _ ª
3 X�P6R�_1Q�hsP6xsar©lX�P6R�_1Q�hsP6x ª
3 ´§L,`'g�b'P6Q�\ft0L,g�b�hjR�hjL,g�ar©l´§L,`'g�b'P6Q�\�t0L,g�b�hjR�hjL,g ª
3 u2L,xj�,_1QMu2_1R�R�hsg'}�a(©»u2L,xj�,_1Q ª
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5.4.5 Field proper ties

��q'_r �_1xsb�N'Q�L,N£_1Q�R�hj_=azP6Q�_rR�q'_�SlL,xjxjL
onhsg'}'¨

N ¾j¾ N pBË+½�Àd~�Ä,¿ O ½W�÷À
a ÍêÄjÂD~,¿�tÖ^ \ N p�ËÒÃ ��¿,Ã � p�½W� ÁQË�^Q¾�¾�¿j¾ Ä,½ ÄF�,¿ ÂBÁ�`W��Ä Ë�Á>¾�¿ ½jÍêÄF�,¿
Í�ÁZ¿�À�¾[�
³F�BÁjË9Ì�Â�½�Ì,¿QÂjÄjÅ ÁQËG¼B¿D^ \ Á \ `W~�Àê½ \ À+Å@Í�½�Â�^ O Â�½�Î�ËW^*p�Àj¿io�Á+Àj¿ Í�ÁZ¿�À�¾#�
O Å@¾�¿jÍ1^*~�À+Ä#t�^�p�Â,½+ÎBË+¿Q¾ÒÍ�Á+ÀQ¿ \ ^�¼�¿éÁjËêËZÄ�½QÂ�¿Q¾ Î�Á�ÄF� ÍF~�ÀjÀ5Ì�^�ÄF��
a ÍêÄF��ÁQËÒÃ ��¿,Ã � p,½F� ÁQË���ÁjË�Á¦p�ÀQ¿éÁ \ ÄD�,¿ Ìr^ \ ¿�Àk^ \ ¾ Á�Ä ÁQË \ ½�ÄéÃ �,¿�Ã � ¿Q¾�t�½ \ À+Å
ÄF�,¿êÍ�Á+ÀQ¿ \ ^>¼�¿éÁQËÒËZÄ�½�Â,¿Q¾[�É ¿QÍ?^*~�À+Ä��?^�Àd~,¿÷ÁQË�or^�À�Ë�¿��

Q ^ \ O ¿ � Â�½,Ã�¿Q¾F~�Â�¿ÒÀ
a ÍêÄjÂD~,¿�t�ÄF��¿ � Â�½�Ã+¿j¾W~�Â,¿÷Ã �,¿�Ã � p,½F� Á \ ÄF��¿ Ìr^ \ ¿�À÷ÁjËÑ¼z^Q¾�¿i^�Ã>Ä�Á���¿ ÎD��¿ \
ÄF�,¿÷Ã�~�Â�Ë�½�Â ÁQË ½ \ ÄD�,¿êÍ�Á+¿�À�¾[�}³F�BÁjË9Ì�Â�½�Ì,¿QÂjÄjÅ ÁjËÑ¼B¿D^ \ Á \ `W~�À ½ \ À+Å@Í�½�Â
\ ~+¼B¿�ÂBÁQÃ ¿ \ ÄjÂjÅÒÍ�Á+¿�ÀQ¾�Ë
�É ¿QÍ?^*~�À+Ä��?^�Àd~,¿÷ÁQË�³�ÂF~,¿#�

Q ^ \ O ¿i³r^*p�Àj¿êÀ
a ÍêÄjÂD~,¿�t�ÄF��¿i³?^*p�ÀQ¿÷Ã ��¿,Ã � p�½W� Á \ ÄD�,¿ Ì�^ \ ¿�À÷ÁQËG¼�^j¾�¿�^,ÃZÄ�Á �,¿ÐÎ1�,¿ \
ÄF�,¿÷Ã�~�Â�Ë�½�Â ÁQË ½ \ ÄD�,¿êÍ�Á+¿�À�¾[�}³F�BÁjË9Ì�Â�½�Ì,¿QÂjÄjÅ ÁjËÑ¼B¿D^ \ Á \ `W~�À ½ \ À+Å@Í�½�Â
\ ~+¼B¿�ÂBÁQÃ ¿ \ ÄjÂjÅÒÍ�Á+¿�ÀQ¾�Ë
�É ¿QÍ?^*~�À+Ä��?^�Àd~,¿÷ÁQË�³�ÂF~,¿#�

] Á>¾�¿ÒÀ
a ÍêÄjÂD~,¿�t�ÄF��¿êÍ�ÁZ¿�À�¾ ÁQË \ ½�Ä@¾�ÁjË�Ì�ÀD^�Å,¿Q¾ Á \ ÄF��¿ Ìr^ \ ¿�À�t}p1~�Ä Á�Ä ÁQËÒËZÄ�Á+À�À
Î�Â�Á>ÄjÄ,¿ \ Ä�½ ÄF��¿ Ë�Á>ÍB�Í�Á�ÀQ¿²��ÁZÍ�^ \ ½ \ 5p�ÀD^ \1� a \ Á>Ä�Ád^�À _ ^�À*~,¿÷ÁQË5¾�¿jÍ�Á \ ¿Q¾z�É ¿QÍ?^*~�À+Ä��?^�Àd~,¿÷ÁQË�or^�À�Ë�¿��

a \ ¾�¿W��³jÅjÌ,¿÷ËÁ� � Â,¿�t � ½�Ë>Äz�
³F�,¿i�r^�Â�Á*^*p�ÀQ¿ \ ^�¼B¿Ò½QÍ�^ \ ~�Ë�¿�Â@¾�¿jÍ�Á \ ¿Q¾@¿D£W~r^QÄ�Á+½ \ Ã*^ \ p�¿�~BË+¿j¾ Ä,½nm+Á \ ¾�¿F�-m
Í�ÁZ¿�À�¾ \ ^>¼�¿�Ë
�´³F�BÁjËG¼�¿D^ \ ËÐÄF��^�ÄÒÄF��¿i�?^�ÂBÁd^Wp�ÀQ¿ \ ^�¼�¿÷ÃW^ \ p,¿5Ìr^QÂjÄ ½QÍêÄF��¿
Í�ÁZ¿�À�¾ \ ^>¼�¿#� a Í ÄD�,¿éÁ \ ¾�¿F�B	Ä�ÅQÌ�¿÷ÁjËÒË+¿�ÄÒÄ,½ � Â�¿�t�ÄD�,¿êÍ�Á+¿�ÀQ¾\¼z^�¼�¿�Ë9ÎBÁ+À�À
p,¿éÁ \ ÄF��¿ Í�½�Â+¼�^�Ä ·	_ ^�ÂBÁd^Wp�ÀQ¿ l ^>¼�¿io�Á+¿�À�¾ l ^>¼�¿ · � a ÍêÄF��¿÷Á \ ¾�¿W�B�ÄjÅjÌ,¿÷ÁQË � ½�Ë>Ä�t
ÄF�,¿êÍ�½�ÂZ¼z^�Ä ÁQË · oBÁZ¿�À�¾ l ^�¼B¿ È Í _ ^�ÂBÁd^Wp�ÀQ¿ l ^>¼�¿ · �
o�½�Â ¿F�?^�¼�Ì�Àj¿�txÁ>Í@½ \ ¿ê½jÍêÄF�,¿i�r^�Â�Á*^*p�ÀQ¿,Ë@Á \ ^�~BË+¿�Â@¾�¿QÍ�Á \ ¿j¾ê¿D£W~r^QÄ�Á+½ \ Î,¿QÂ�¿
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\ ^�¼�¿j¾�^,Ë ·�È �jÅ1`�¿ \[· ^ \ ¾�^\¼�^�Ä,¿�ÂBÁd^�À5Ì�^ \ ¿�À Í�ÁZ¿�À�¾ \ ^>¼�¿j¾
^�Ë ·°É ÁZÍjÍW~BË�Á���Á�Ä�Å · Î,¿QÂ�¿ê¾�¿jÍ�Á \ ¿Q¾�t�^ � Â�¿�jÁ \ ¾�¿W�êÎ�½*~�ÀQ¾éÃ>Â�¿1^�Ä,¿k^êÍ�ÁZ¿�ÀQ¾
\ ^�¼�¿j¾�^,Ë ·�È �jÅ1`�¿ \@É ÁZÍjÍF~�Ë�Á���Á>ÄjÅ · ^ \ ¾�^ � ½,ËZÄBQÁ \ ¾�¿W�êÎ,½W~�À�¾éÃZÂ�¿D^QÄ�¿�^êÍ�Á+¿�À�¾
\ ^�¼�¿j¾�^,Ë ·<É Á>ÍjÍF~�Ë�Á ��Á>ÄjÅ È Í È ��Å1`�¿ \#· �}³F�,¿�Ë+¿ \ ^>¼�¿ Î,½W~�ÀQ¾�p�¿�~�Ë+¿j¾�^�À�Ë�½éÁ \
ÄD�,¿÷Ë�ÁZÍ��Í�Á+Àj¿��
l ½ ¾�¿QÍ?^*~�À�Ä��?^�À*~,¿#�

a \ Á�ÄBÁd^�À _ ^�Àd~�¿²��Ë�Ç�Â,Ç�Á+ÇjÀR�
oBÁZ¿�ÀQ¾ · ËÒÁ \ Á>Ä�Ád^�À��?^�À*~,¿#�§³D�BÁQË��r^�Àd~�¿÷Ë �,½W~�ÀQ¾9¼z^�Ä�Ã �@ÄF��¿��r^�À*~,¿ ÄjÅjÌ,¿
½jÍ ÄD�,¿êÍ�Á+¿�ÀQ¾#�
l ½ ¾�¿QÍ?^*~�À�Ä��?^�À*~,¿#�

¹ ^Wp,¿�À@Ë
oBÁZ¿�ÀQ¾ · Ë ÀD^*p�¿�À÷Á \ ÄF��¿ Ìr^ \ ¿�À��
l ½ ¾�¿QÍ?^*~�À�Ä��?^�À*~,¿#�

¹ ^Wp,¿�À O Å Q ½j½QÂ�¾�Á \ ^QÄ�¿@À
a Í Ä�ÂF~�¿�t(^÷Ã+½j½QÂ�¾�Á \ ^QÄ�¿÷Ë>Å+¼rp�½�À ÁQË�^Q¾�¾�¿Q¾êÄ,½ ÄD�,¿êÍ�Á+¿�ÀQ¾ · Ë ÀD^*p,¿�À��
³D�,¿i�BQÃ+½j½QÂ�¾�Ád^ \ Ä�¿÷Ã+½QÂjÂ,¿,Ë�Ì�½ \ ¾�Ë9Ä�½ ÄF��¿ Í�Á�Â�Ë>Ä@¾�¿D`QÂ�¿�¿Ò½QÍÒÍQÂ,¿j¿Q¾�½�¼ ¿�Ä�Ã
�
³D�BÁQË9Ì�Â�½+Ì�¿�Â�ÄjÅ ÁQËG¼�¿1^ \ Á \ `F~�À ½ \ À+Å@Í�½QÂêÄD�,¿i�?^QÂ�Á*^*p�Àj¿Ò½QÍêÄF��¿ê¿D£W~�^�Ä�Á+½ \ ^ \ ¾
Á>Ä ÁjË \ ½�Ä�^�ÌjÌ�À�ÁQÃW^*p�Àj¿ Ä�½ ÄF�,¿ \ ½�ÂZ¼z^�À5Ìr^ \ ¿�À Í�ÁZ¿�À�¾�Ë��É ¿QÍ1^W~�À�Äk�r^�À*~,¿éÁQË�o?^�À�Ë�¿��

¹ ^Wp,¿�À�¿�Á>¾jÄF�ÙÁ
¹ ^*p,¿�À · Ë\Î�Á>¾jÄF�ÙÁ \ Ã ��^�Âr^,Ã>Ä,¿�Â�Ë
�´³F�BÁjË9Ì�Â�½�Ì,¿QÂjÄjÅ ÃW^ \ p,¿�~�Ë�¿Q¾êÄ�½�^�À,Á�` \
Î�Á>¾D`�¿�Ä�ËÒÁ \ ÄF�,¿ Ì�^ \ ¿�À�p�ÅÒ¾�¿QÍ�Á \ Á \ `êÄD�,¿÷Ë*^>¼�¿@ÀF^Wp,¿�À5Î�Á>¾QÄD� Í�½�Â ¿1^,Ã �
Í�ÁZ¿�ÀQ¾êÄ�½�p,¿²�:�,¿�Â�Ä�ÁQÃW^�À�À+Åz��^�À�Á�` \ ¿Q¾[�É ¿QÍ1^W~�À�Ä ÁjËÐÄF�,¿@Àj¿ \ `jÄF�÷½QÍ ÄF��¿@ÀF^*p�¿�À Ë>Ä�Â�Á \ `É� ¹ ^*p,¿�Ài× �?\ Á>Ä ¹ ^*p�¿�À����

Ê ~1pjÌ�^ \ ¿�À÷Á
oBÁZ¿�ÀQ¾�^�Â�¿k`jÂ�½*~�Ì,¿j¾éÁ \ Ä,½@Ë�~DpjÌ�^ \ ¿�À�Ë©��Ã+½�À*~+¼ \ Ë?�êÁ \ ÄD�,¿ Ìr^ \ ¿�À�Ë
�
N Ìr^ \ ¿�À@ÃW^ \ Ã*^ \ p,¿ Â�¿1^,Ë+½ \ ^Wp�À+ÅÒ¾�¿F��ÁZ¾�¿Q¾ Á \ Ä�½�hÒ½�Â�jéË ~1pjÌ�^ \ ¿�À�Ë�t
¾�¿+Ì,¿ \ ¾�Á \ `@½ \ ÄD�,¿9¼�^F��Á�¼r~+¼éÍ�Á+¿�ÀQ¾ Î�Á>¾jÄF���qÀD^*p,¿�À5ÎBÁ>¾jÄF��× ÎBÁZ¾D`�¿QÄêÎBÁ>¾jÄF�-�u�É ¿QÍ1^W~�À�Äk�r^�À*~,¿éÁQËfe-t�p1~�Ä Á \ ÄF��¿ ¸ £W~�^�Ä�Á+½ \ Ìr^ \ ¿�À5ÄD�,¿êÍ�Á>Â�ËZÄ
^F�?^�Á�ÀF^Wp�ÀQ¿÷Ë�~DpjÌ�^ \ ¿�À÷ÁQËig��ÜÎD��ÁQÃ���^�À�Ë�½ ÄD�,¿ê¾�¿jÍ1^W~�À+Ä��r^�Àd~�¿²��ÄF��¿
Í�Á�Â�ËZÄ Ë ~Dp�Ìr^ \ ¿�À÷ÁjË9Â,¿,Ë�¿�ÂD�,¿Q¾êÍ�½QÂêÄD�,¿Ò¿F£F~r^QÄ�ÁZ½ \ À,ÁQËZÄz�
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³�ÅQÌ�¿ Ë � Ê Ä�Â�Á \ `�t�o�Á�ÀQ¿�t » ¿D^�À
t a \ Ä�¿F`�¿�Â#t ¹ ½F`�ÁQÃ*^�À��
o�ÁZ¿�À�¾ · Ë5¾1^QÄ?^ ÄjÅQÌ�¿�¥ É ¿jÍ1^W~�À+Ä ÁjË » ¿D^�À

�?\ Á>Ä ¹ ^*p�¿�À Ë
³F�BÁjË ÀF^*p�¿�À ÁQË�^Q¾�¾�¿j¾�^jÍQÄ,¿�ÂÒÄF��¿ Í�ÁZ¿�À�¾ ÀF^Wp,¿�À��
l ½ê¾�¿jÍ1^*~�À+Äk�?^�Àd~,¿#�

_ ^�À*~,¿,ËiÓ�À,ÁQËZÄÒ½jÍk�?^�À*~,¿�ËWÔ
N À�ÁQËZÄ@½jÍ��r^�À*~,¿,Ë@Á \ ÄD�,¿êÍ�½QÂZ¼z^�Ä[¥ÖÓWo�Á�Â�Ë>Ä Ê ¿�Ã+½ \ ¾Ám�³D�BÁ�Â�¾��r^�À*~,¿zm©�1�D�	Ô
l,È ³ ¸ ¥}³F��¿�p�Â?^�Ã+¿,ËG¼�~�Ë>Äkp�¿ê¿ \ Ä,¿�Â�¿j¾#|
³F�BÁjË9Ì�Â�½�Ì,¿QÂjÄjÅ ÁQËG¼B¿D^ \ Á \ `jÍW~�Àê½ \ À�Å@Í�½�Â�^ Ê ¿�ÀQ¿�Ã>Ä�Á+½ \@¹ ÁjË>ÄÒÍ�Á+¿�À�¾[�
l ½ê¾�¿jÍ1^*~�À+Äk�?^�Àd~,¿#�

¿�Á>¾1`�¿�Ä Ë©� ¸D\ Ä�ÂjÅ�t Q ��¿,Ã � O ½W�#t O Â�½�Î�Ë*^Wp�Àj¿�oBÁ+Àj¿�t Ê ¿�ÀQ¿,ÃZÄ�Á+½ \@¹ ÁjË>Äz�
³F�,¿ Î�Á>¾D`�¿�ÄêÄjÅjÌ,¿Ò½QÍêÄF��¿êÍ�ÁZ¿�À�¾ Á \ ÄD�,¿ Ìr^ \ ¿�À��
O Â�½�Î�ËW^*p�Àj¿�oBÁ+Àj¿÷ÁjË�^ \ ¿ \ ÄjÂjÅ@Í�ÁZ¿�ÀQ¾ ÎBÁ�ÄD�f^ Í�Á+Àj¿�p�Â�½�Î�Ë+¿QÂ�p1~�Ä�Ä�½ \ t¥Á�Ä�Ë
¾�¿QÍ?^*~�À+Ä@¾1^QÄ?^ ÄjÅQÌ�¿éÁQË�o�Á�ÀQ¿��Ê ¿�Àj¿,ÃZÄ�ÁZ½ \ê¹ ÁQËZÄ ÁjË�^ ¾jÂ�½�Ì��¾�½+Î \ ¼B¿ \ ~@Í�½�Â�^@À,ÁjË>Ä ½QÍ Ì�Â,¿Q¾�¿QÍ�Á \ ¿j¾��r^�Àd~�¿,Ë��É ¿QÍ?^*~�À+ÄêÎBÁZ¾D`�¿QÄ Ä�ÅQÌ�¿÷ÁjË ¸F\ Ä�ÂjÅ#t}p1~�Ä@Í�½QÂ�^ÒÀj½F`�ÁQÃ*^�À Í�ÁZ¿�À�¾ ÄF��¿ ¾�¿QÍ?^*~�À�Ä
ÄjÅQÌ�¿éÁQË Q ��¿,Ã � O ½F�[�

¿�Á>¾1`�¿�Äk¿�Á>¾QÄD� Á
¿BÁ>¾1`�¿QÄ · Ë\ÎBÁZ¾QÄD� Á \ ÄF�,¿ Ì�^ \ ¿�À\¼�¿D^�Ë ~�Â�¿Q¾�^�ËêÃ��r^QÂ?^,ÃZÄ�¿QÂ�Ë
�É ¿QÍ?^*~�À+Ä��?^�Àd~,¿ Í�½QÂ�^ \@¸F\ ÄjÂjÅ@Í�ÁZ¿�ÀQ¾ ÁQËfe�gk^ \ ¾ÒÍ�½�Â�^
O Â�½�Î�ËW^*p�Àj¿�oBÁ+Àj¿ Í�ÁZ¿�À�¾ Á�Ä ÁQËfed¯��

5.5 An example file

��q'_WS�L,xjxsL
onhjg'}n_/¼'P6ZiN'xj_? �xj_¤h�a�PnZiL�b�h¡ �_=b��,_1Q�a�hjL,g�L6S'R�q'_§a�P6ZiN'xj_¤b�_/ �g'hjR�hjL,g
 �xs_9onq'h " qrhsa�b�_1xshj�,_1Q�_=b�onhjR�q�R�q'_UTWV�X�TWY�N�P " �6P6},_M© v¡v¡v�Â�a�P6ZiN'xs_=aIÂ)L,R�q'_1Q7Ï� �xj_=aIÂ
SlQ�L,gkR1v�_=b3S ª v
��q'_Ma�P6ZiN'xj_� �xj_pb�_/ �g'_=a§P6xjx� �_1xsb'aWg'_1_=b�_=b�SlL,QWR�q'_ ê _1xjZiq'L,xjR�½na�L,xj�,_1Q1v¤��q'hsa
_=�2`�P6R�hjL,g�hsa�P6g¥_/¼�P6ZiN'xs_�L6S�P9��`�a�_1Qib�_/ �g'_=bd�0_=�k`�P6R�hsL,g¥P6g�b|hjRf©�hj_,v�R�q'_
b�\3g�P6Zih " xjhs]'Q�P6Q�\ ª hsanP6xsa�L�b�_1xshj�,_1Q�_=b&onhjR�q^R�q'_rTWV�X�TWYÙN�P " �6P6},_,v
��q'_�ZiL�b�h¡  " P6R�hjL,g�anq'_1Q�_�P6Q�_��2`'hjR�_(P6Q�R�h¡  " h�P6x%P6g�bfR�q'_1\�P6Q�_�ZOP,b�_(L,g'xs\�R�L
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hjxjxs`�a�R�Q�P6R�_(a�L,Zi_( �_1xsb�N'Q�L,N£_1Q�R�hj_=a�onq'h " q�P6Q�_�g'L,R�`�a�_=b�hjgfR�q'_�a�P6ZiN'xs_r �xj_,v
u2_1_rR�q'_ " L,ZiZO_1gkR�an]B_1xjL
o�v

|}ojÂ,¿F£W~�¿ \ Ã>Å ÁQË�^9¼�½j¾�¿�À5Î�Á>¾�¿ Í�¿1^�ÄD~�Â�¿²� \ ½�ÄÒÂ,¿�ÀF^QÄ�¿j¾ Ä,½�^ Ë>Ì,¿�Ã�Á>Í�ÁQÃ�p,½j¾QÅ
|�½�Âkp,½W~ \ ¾1^�Â�Åz��tiË�½éÁ�Ä5¼r~BË>Ä�`�Á �,¿ \ ^,ËG¼B½Q¾�¿�ÀÒÀQ¿W�,¿�À ¾1^QÄ?^#�
|
| l,È ³ ¸ ¥}³D�BÁQË5Í�ÁZ¿�ÀQ¾éÃ+½*~�À�¾ip,¿k^Q¾�¾�¿j¾�^�À�Ë�½ Ä,½ ÄF�,¿ ] ¿�À	¼��,½�À+Ä1céË�½�À*�,¿�Â · Ë
|�¿F£F~r^�ÄBÁZ½ \ Ì�^ \ ¿�À
|
� ^ \ ¿�À¶m Ê Á�¼r~�ÀD^�ÄBÁZ½ \�� ^�Â?^>¼�¿QÄ�¿�Â�m

o�Á+¿�À�¾Ám N \ `F~�ÀD^�Â�ojÂ,¿F£W~�¿ \ Ã>Å¸F\ ¾ � ^ \ ¿�À
| Ê ½>¼�¿�p,½W~ \ ¾?^�Â�ÅêÂ,¿�ÀD^�Ä�¿j¾ \ ¿+Î@Í�Á+¿�ÀQ¾�Ë
|
� ^ \ ¿�À¶m O ½W~ \ ¾?^�Â�Å � ^�Âr^�¼�¿QÄ�¿QÂ-m

|}³F�BÁjË5Í�ÀF^D` ÁQË�~�Ë�¿Q¾êÄ�½÷Ã*^�À�Ã�~�ÀF^QÄ�¿ ÄF��¿ Ë�½*~ \ ¾@¿ \ ¿�Â1`jÅ�^�Ä Ë+½>¼�¿
|iÁ \ Ä,¿�Â,¿,Ë>ÄBÁ \ `�p�½*~ \ ¾1^QÂ�Á+¿,Ë
�
|
| l,È ³ ¸ ¥}³F��ÁQËÐÂ�½W~�ÄBÁ \ ¿éÁjË \ ½�Ä�^W�r^�Á+ÀD^*p�ÀQ¿éÁ \ ÄF��¿ ] ¿�À�¼r��½�À+Ä?c
|vË+½�ÀW��¿QÂÒ¾�¿�À�Á ��¿QÂ�¿j¾ Î�Á�ÄD�êÄD�,¿÷Ë>Å�Ë>Ä�¿>¼�� ] ¿QÂ�¿ ÄF��¿�~�Ë+¿QÂk�r^,ËG¼z^Q¾�¿�^÷Ë�Ì�¿,Ã�Ád^�À
|}��¿�Â�Ë�Á+½ \ Í�½QÂêÄD�,¿Ò¿F£F~r^QÄ�ÁZ½ \ |
|
o�Á+¿�À�¾Ám Q ½�¼�ÌD~�Ä�¿ Ê ½W~ \ ¾ ¸D\ ¿�Â?`QÅ�m

³jÅQÌ�¿ ¹ ½F`�ÁQÃW^�À
|}³F�BÁjËÒË+¿�Â1��¿�Ë5½ \ À�Å�^�Ë�^ \ ¿W�?^>¼,Ì�ÀQ¿Ò½QÍêÄF��¿ Ê ¿�Àj¿,ÃZÄ�ÁZ½ \@¹ ÁQËZÄ
|�Í�ÁZ¿�À�¾[�´³D�,¿QÂ�¿éÁQË \ ½�~BË+¿ Í�½�ÂÒÄD�BÁQË5Í�ÁZ¿�ÀQ¾ Á \ ÄF��¿ ] ¿�À�¼r�,½�À+Ä?cÒ¿D£W~�^�Ä�Á+½ \ |
|
o�Á+¿�À�¾Ám Ê ½*~ \ ¾ O ½W~ \ ¾1^�Â�Å�³jÅQÌ�¿zm

³jÅQÌ�¿ Ê ÄjÂBÁ \ `
¿BÁ>¾1`�¿QÄÁm Ê ¿�ÀQ¿,ÃZÄ�Á+½ \@¹ ÁjË>Ä-m
_ ^�À*~,¿�Ë�Ó¾m Ê ½�¼�¼�¿QÂ�Í�¿�À�¾ip,½W~ \ ¾1^�Â�Å-mkm » ¿QÍ�Àj¿,ÃZÄ�Á �,¿�p,½*~ \ ¾?^�ÂjÅ�mÙØ

m � Â�¿�ËjË�~�Â�¿ Â,¿�ÀQ¿1^,Ë�Á \ `�p,½W~ \ ¾1^�Â�Å-m È ÄD�,¿QÂ�Ô

| l�È ³ ¸ ¥ a Í \ ½éÁ \ Á�ÄBÁd^�À��r^�Àd~�¿éÁQË�`�Á���¿ \ Í�½�Â�^÷Ë+¿�Àj¿,ÃZÄ�ÁZ½ \ À,ÁQËZÄ�t¥Á�Ä
|ÜÎ�½*~�À�¾ip,¿ ÄF��¿êÍ�Á�Â�Ë>Ä÷À,ÁjË>Ä Á�Ä,¿�¼
|
a \ Á>Ä�Á*^�À _ ^�Àd~,¿nm È ÄF��¿�Â�m

¸F\ ¾ � ^ \ ¿�À
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| N \ ¿�Î÷¿F£W~�^�ÄBÁZ½ \ ÁQË�^j¾j¾�¿j¾
|�Æ�ÆjÆjÆ�ÆjÆ�ÆjÆjÆ�ÆjÆ�ÆjÆjÆ�ÆjÆ�ÆjÆjÆ�ÆjÆ�ÆjÆ
|¸ £W~�^�Ä�Á+½ \ m ] ¿�À�¼r�,½�À+Ä?c Ê ½�À*�,¿�Â�m
Ê Ä?^�ÄD~�Ë ¹ Á \ ¿ l ^>¼�¿nm ] À	¼Rc-m
� Â�½,Ã�¿,Ë�Ë�³r^*p�ÀQ¿ l ^�¼B¿nm ]D] m

| l,È ³ ¸ ¥´³D�BÁjËêÁjË�^�~BË+¿�Â5¼B½Q¾�ÁZÍ�Á+¿Q¾k��¿QÂ�Ë�Á+½ \ ½QÍêÄD�,¿ ] ¿�À	¼r��½�À�Ä1c÷Ë+½�ÀW��¿QÂ
|Ê ½�À*�,¿�Â � Â,½,Ã�¿Q¾W~�Â�¿¾m ] ¿�À	¼��,½�À+Ä1c Ê ½�À*��¿?g�m�m ] ¿�À�¼r�,½�À+Ä?c Ê ½�À*�,¿�Â-m
|}³F��¿ \ ^�¼B¿ Í�½�ÂÒÄF��¿i�?^�ÂBÁd^Wp�ÀQ¿ Ä,½�p�¿÷Ë+½�ÀW��¿j¾²��Ë+½W~ \ ¾ Ì�Â�¿,Ë�Ë ~�Â�¿R�
|
_ ^�Â�Á*^*p�ÀQ¿nm � m

| l,È ³ ¸ ¥ N � ¿QÅQÎ�½�Â�¾É�:�,¿�Â,¿ _ ^�ÂBÁd^Wp�ÀQ¿ É�È o Ê � Ã*^ \ p�¿k^�À�Ë�½ê¿ \ Ä,¿�Â�¿j¾
|iÁ \ £F~,½�Ä,¿,Ë��§³D�BÁQË@ÁjËêËW^QÍ�¿�Â@Í�½QÂÐ¼�~�À�Ä�Á	Î�½�Â�¾ � ¿�ÅjÎ,½�Â�¾�Ë�t}p�¿,ÃW^*~�Ë�¿i^ \
|iÁ \ Ã+½QÂjÂ�¿�Ã>Ä�À+Å Î�Â�Á>ÄjÄ,¿ \ Á \ ÌD~�Ä÷À�Á � ¿²� _ ^�ÂBÁd^Wp�ÀQ¿ É�È oDo�Ë?�MÎ,½W~�ÀQ¾ \ ½�Äkp,¿
|iÁ \ Ä�¿QÂQÌ�Â,¿�Ä,¿Q¾�^,Ë�^ _ ^�ÂBÁd^Wp�ÀQ¿ � ¿�ÅQÎ�½�Â�¾ Î�Á�ÄD�ÒÄD�,¿i�?^�Àd~�¿¾m É,È oDo�Ë�g�m��
| a \ Ë>Ä,¿D^Q¾�tiÁ>Ä Ã+½*~�À�¾ip,¿÷ÃW^�Ä�Ã��,¿j¾�^�Ë�^ \ ¿�Â�Â�½�Â�|
|
| Ê ½W~ \ ¾ Ì�Â�¿�ËjË ~�Â�¿÷ÁQË�^÷Ã+½>¼,Ì�Àj¿W���?^�Àd~�¿Q¾k�?^QÂ�Ád^Wp�Àj¿�txË+½ ÄQÎ�½ ¾�¿F`jÂ�¿j¿�Ë ½QÍ
|�ÍQÂ,¿j¿j¾�½�¼
|
m _ ^�ÂBÁd^Wp�ÀQ¿ É,È o�ËRmÒg

|}³F��¿�^*~�Ä+¼�^QÄ�ÁQÃ ÀF^Wp,¿�À�Ë9Î,½W~�À�¾ip�¿¾m � e1mÒ^ \ ¾nm � g�mPt�p1~�Ä Á�Ä ÁQË9Ì,½�ËjË�Á¦p�Àj¿
|�Ä�½ê¾�¿QÍ�Á \ ¿k^ê¾�Á>Í�Í�¿QÂ�¿ \ Ä÷ÀF^*p�¿�À�� l ½+Î@ÄF��¿@ÀF^*p�¿�À,Ë¬�7Á \ ÄF��¿
| a \ Á�ÄBÁd^�À Q ½ \ ¾�Á�Ä�Á+½ \ ^ \ ¾ O ½*~ \ ¾?^�ÂjÅ Q ½ \ ¾�Á�ÄBÁZ½ \ Ì�^ \ ¿�À�Ër�GÎ�Á+À�À�p�¿
|Úm Ê ½*~ \ ¾ Ì�Â,¿,ËjË�~�Â,¿Åe?mÏ^ \ ¾Ám Ê ½*~ \ ¾ Ì�Â,¿,ËjË�~�Â,¿�gzm
|¹ ^*p,¿�À¾m Ê ½W~ \ ¾5Ì�Â�¿,Ë�Ë ~�Â�¿zm
� ^ \ ¿�À¾m Ê ½�À*�,¿�Â-m

|´¿,¿�^Q¾�¾k^ \ ¿W�jÄ�Â?^êÍ�Á+¿�ÀQ¾ Ä,½ ÄF�,¿ ] ¿�À	¼��,½�À+Ä1c@¿D£W~r^QÄ�Á+½ \#· Ë
|vË+½�À*��¿QÂ Ì�^�Âr^�¼�¿QÄ�¿QÂ�Ë9Ìr^ \ ¿�À��
|
| l,È ³ ¸ ¥ a \ Ì�Â?^,ÃZÄ�ÁjÃ+¿ ÄF��ÁQË ½+Ì�Ä�ÁZ½ \ ÁQË \ ½QÄi~BË+¿jÍW~�À Í�½�ÂÒÄF��¿
| ] ¿�À	¼r��½�À�Ä1cÒ¿F£W~�Ä�Á+½ \ |
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|
o�ÁZ¿�À�¾Ám O ~Dp1p�ÀQ¿�Ë�m

³�ÅQÌ�¿¾m ¹ ½D`�ÁQÃW^�Àzm
a \ Á>Ä�Ád^�À _ ^�À*~,¿nm�³�ÂF~�¿zm

¸F\ ¾ � ^ \ ¿�À
| Ê ½*~ \ ¾Ð¼�¿j¾�Á ~+¼ ÁQË�^�Á>Â�txË+½ Ë+½>¼�¿ Ì�Â,½+Ì�¿�Â@¾�¿jÍ1^*~�À+Ä��?^�Àd~�¿,Ë
|
� ^ \ ¿�À¾m º ^�Ä,¿�ÂBÁd^�Àzm

|´³D�,¿�~�Ë�¿�ÂêÎr^ \ Ä�Ë9Ä,½��BÁ>¾�¿5ÄD�,¿ê¾�¿ \ Ë�Á�ÄjÅ@Í�ÁZ¿�ÀQ¾éÃ+½�¼�Ì�Àj¿�Ä�¿�À+Å#t
|�Ë�½éÁ�Ä ÁQË \ ½QÄ@¾�ÁQË>Ì�ÀD^�Å�¿j¾k^QÄ�^�ÀjÀk^ \ ¾êÄF��¿��r^�À*~,¿éÁQË�^�À+Îr^QÅ�Ë
|®ÄD�,¿éÁ \ Á�ÄBÁd^�À��r^�Àd~�¿�|
|
o�ÁZ¿�À�¾Ám É ¿ \ Ë�Á�Ä�Å-m

] Á>¾�¿¶e
a \ Á>Ä�Ád^�À _ ^�À*~,¿¾e��:gDgFj

o�ÁZ¿�À�¾Ám Ê ½*~ \ ¾ Ê Ì�¿j¿Q¾-m
a \ Á>Ä�Ád^�À _ ^�À*~,¿�hFj?�

o�ÁZ¿�À�¾Ám É ^�¼�ÌBÁ \ `Pm
a \ Á>Ä�Ád^�À _ ^�À*~,¿��¸F\ ¾ � ^ \ ¿�À

| Ê ½�¼B¿÷Ë�Ì,¿�Ã�Á*^�À a \ Á�Ä�Á*^�À Q ½ \ ¾�Á�Ä�Á+½ \ Ìr^ \ ¿�À Ë�¿�ÄjÄBÁ \ `�Ë
|
� ^ \ ¿�À a \ Á�ÄBÁd^�À Q ½ \ ¾�Á�ÄBÁZ½ \

| l�È ³ ¸ ¥}o�Á+¿�À�¾ \ ^�¼�¿éÁjË9¾�¿�Â�Á���¿j¾êÍjÂ�½>¼÷ÄD�,¿i�?^QÂ�Á*^*p�Àj¿ \ ^�¼B¿
|�^ \ ¾êÄF��¿ê¾�¿F`jÂ�¿�¿,Ë ½QÍÒÍQÂ,¿j¿j¾�½�¼f�?^�Àd~�¿ ��ÄF��¿ÒÀD^�Ä�Ä�¿�Â ÁjËÒ~BË+¿j¾Ò½ \ À�Å
|vÁZÍêÄF�,¿i�r^�Â�Á*^*p�ÀQ¿��r^�Ë¥¼B½�Â�¿ ÄD�r^ \ ½ \ ¿ê¾�¿D`QÂ�¿�¿,Ë ½QÍÒÍjÂ�¿j¿j¾�½>¼�|��
|
o�ÁZ¿�À�¾Ám � e?m

] Á>¾�¿¶e
a \ Á>Ä�Ád^�À _ ^�À*~,¿����	�

| l�È ³ ¸ ¥ O Å@¾�¿jÍ1^W~�À+ÄÒÄD�,¿ ¾�½QÍBQÁZ¾�¿ \ Ä�ÁZÍ�ÁZ¿QÂêÎ,½*~�À�¾ip,¿�^j¾j¾�¿j¾êÄ�½ ÄF��¿�p�^,Ë�¿
|�ÀD^*p�¿�À5ÎD��ÁQÃ �ÒÎ�^,Ë ¿D^QÂ,À,Á+¿�ÂéË+¿QÄêÄ,½�p,¿nm Ê ½*~ \ ¾ Ì�Â�¿�ËjË�~�Â�¿Pm��}³F��ÁQË9Ìr^ \ ¿�À
|�Ë>Ì,¿�Ã�Á>Í�ÁQÃ5¾�¿jÍ�Á \ Á�ÄBÁZ½ \ Ë�¿�Ä�ËÐÄD�,¿@ÀF^Wp,¿�Àê¿F�?^,ÃZÄ,À�ÅêÄ,½ ÄF�,¿�~BË+¿�Â@¾�¿QÍ�Á \ ¿j¾
|´�r^�À*~,¿
|
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o�Á+¿�ÀQ¾nm � gzm¹ ^Wp,¿�À¶m Ê ½*~ \ ¾ Ì�Â,¿,ËjË�~�Â,¿ O m

¸D\ ¾ � ^ \ ¿�À
|}³F��¿,Ë�¿ Í,Àd~?��^ \ ¾ Á�¼�Ì,¿Q¾?^ \ Ã+¿êÍ�Á+¿�À�¾�Ë�^�Â�¿ \ ¿j¿Q¾�¿Q¾ÒÍ�½QÂÒÄF�,¿�p�½*~ \ ¾1^QÂjÅ
|vÃ+½ \ ¾�Á�Ä�Á+½ \ Ë
�´³F�,¿QÅ Ã*^ \1\ ½QÄip�¿÷Ã+½ \ Ã�À*~�¾�¿j¾ÒÍQÂ�½>¼éÄF�,¿
|}�?^QÂ�Á*^*p�Àj¿ ½jÍêÄF�,¿Ò¿D£W~r^QÄ�Á+½ \ ��Ë�½*~ \ ¾ Ì�Â�¿�ËjË�~�Â�¿���txË+½
|�ÄF��¿�~�Ë+¿QÂ9¼�~�ËZÄ�^j¾j¾êÄF��¿,Ë�¿ Í�ÁZ¿�À�¾�ËÐÄ,½ ÄD�,¿÷Ë>Å�Ë>Ä,¿�¼
|
� ^ \ ¿�À¾m O ½W~ \ ¾1^�Â�Å Q ½ \ ¾�Á�ÄBÁZ½ \ m

o�Á+¿�ÀQ¾nm�¿r^F��¿�o,Àd~?�Áe1m

|}³F�BÁjËMÎ�^�Å Á�Ä ÁjË5¿1^,Ë�ÁZ¿�ÂÒÄ,½ Â,¿�¼B¿�¼rp�¿�ÂÒÄF��^�ÄÒÄF��¿êÍ�Á�Â�Ë>Ä
|vÃ+½�¼�Ì,½ \ ¿ \ ÄéÁjËÐÄF�,¿ Â,¿D^�À5Ì�^�ÂjÄ�^ \ ¾êÄF��¿ Ë�¿,Ã�½ \ ¾éÃ�½�¼,Ì�½ \ ¿ \ Ä
|iÁQËÐÄF��¿ Á�¼�^F`�Á \ ^�ÂjÅêÌ�^�ÂjÄ
|¹ ^Wp,¿�À¶m�¿�^W�,¿ Í,Àd~?� » ¿zm

o�Á+¿�ÀQ¾nm�¿r^F��¿�o,Àd~?�fg�m¹ ^Wp,¿�À¶m�¿�^W�,¿ Í,Àd~?� a ¼�m
o�Á+¿�ÀQ¾nm�¿r^F��¿ a ¼,Ì�¿Q¾?^ \ Ã�¿¾e1m¹ ^Wp,¿�À¶m�¿�^W�,¿÷Á�¼,Ì�¿Q¾1^ \ Ã�¿ » ¿zm
o�Á+¿�ÀQ¾nm�¿r^F��¿ a ¼,Ì�¿Q¾?^ \ Ã�¿�g�m¹ ^Wp,¿�À¶m�¿�^W�,¿÷Á�¼,Ì�¿Q¾1^ \ Ã�¿ a ¼�m

¸D\ ¾ � ^ \ ¿�À

¸D\ ¾ ¸ £F~r^QÄ�ÁZ½ \

| N \ ¿F��ÁjË>Ä�Á \ `Ò¿F£F~r^�ÄBÁZ½ \ ÁjËG¼�½Q¾�Á>Í�ÁZ¿Q¾
|�Æ�ÆjÆjÆ�ÆjÆ�ÆjÆjÆ�ÆjÆ�ÆjÆjÆ�ÆjÆ�ÆjÆjÆ�ÆjÆ�ÆjÆjÆ�ÆjÆ�ÆjÆjÆ�ÆjÆ�Æ
|¸ £W~�^�Ä�Á+½ \ m ] ¿D^QÄ ¸ £W~r^QÄ�Á+½ \ m

| l,È ³ ¸ ¥ Ê ½�ÀW��¿�ÂéË+¿QÄjÄBÁ \ `�Ë@ÁQË�^ Ìr^ \ ¿�À5ÎD��¿�Â,¿ \ ¿+Î Í�Á+¿�ÀQ¾÷ÃW^ \ p,¿
|�^Q¾�¾�¿j¾ Ä,½5ÄD�,¿ Ì�Â,¿Q¾�¿QÍ�Á \ ¿j¾Ò¿D£W~�^�Ä�Á+½ \ ËÒp�¿,ÃW^*~�Ë�¿ ÄF�,¿ Â,¿�ÀF^QÄ�¿j¾ Ë�½�À*�BÁ \ `
|e¼�¿QÄF��½Q¾�Ë�^�Â,¿�pD~BÁ�À+Ä Á \ Ä�½ ÄF��¿÷Ë>Ä?^ \ ¾?^�Â�¾ ¸�¹Qº�¸j» Ë+½�ÀW��¿QÂ[���:³D�,¿�Åi�r^F��¿�p,¿�¿ \
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|£ÀQ¿QÍjÄ�^,Ë�^�~�Ë+¿QÂ@¾�¿QÍ�Á \ ¿Q¾êÍ�ÁZ¿�À�¾�Ëut�p,¿�Ã*^*~BË+¿ ÄF��¿�Å�^�Â,¿ ÄjÅQÌ�ÁQÃW^�ÀjÀ�Å \ ¿j¿j¾�¿j¾
|�½ \ À�Å@Í�½�Â Ë�½�¼�¿÷Ë>Ì,¿,Ã�Á>Í�ÁQÃ\Ì�Â�½Wp�Àj¿�¼FËr�
|
� ^ \ ¿�À¾m Ê ½�ÀW��¿QÂ-m

o�ÁZ¿�À�¾Ám O ~Dp1p�ÀQ¿�Ë�m
³jÅQÌ�¿ ¹ ½F`�ÁQÃW^�À
a \ Á>Ä�Á*^�À _ ^�Àd~,¿nm5³jÂF~�¿zm
|´³D�BÁjËÐÍ�ÁZ¿�À�¾ ÎBÁ�ÀjÀ�p,¿��BÁZ¾j¾�¿ \ t�ÄF��¿�Â,¿÷ÁjË \ ½ Îr^QÅêÄ,½
|®ÄD~�Â \ Á>Ä ½QÍjÍ[|
|
] Á>¾�¿nm�³jÂD~,¿Pm

¸F\ ¾ � ^ \ ¿�À
¸F\ ¾ ¸ £W~�^�ÄBÁZ½ \
| N \ ½+Ì�Ä�Á+½ \ ^�Àê¿ \ ¾@½jÍêÍ�Á+Àj¿ � ¿�ÅQÎ�½�Â�¾
|¸F\ ¾ko�Á+Àj¿
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Chapter 6

ELMER Mesh Generator input
file format

6.1 Model description

��q'_(hjg'N'`'RnZiL�b�_1x " L,g�a�hsa�R�a�L6S¤P�gk`'Z{]£_1QzL6S9]BL3b�hs_=a�R�q�P6RzP6Q�_(b�hj�3hsb�_=b�hjgkR�L
x�P=\,_1Q�a1vp��q'_�Zi_=a�q�R;\2NB_ " P6g�]£_�a�_1xj_ " R�_=bfa�_1N�P6Q�P6R�_1xj\�S�L,QM_=P " q�xsP=\,_1Q1vp��q'_
x�P=\,_1Q�a?P6Q�_�Q�_1N'Q�_=a�_1gkR�_=b�P,a " L,xjxj_ " R�hsL,g�a�L6S " xjL�a�_=b(xjL3L,N�a�L6Se_=b�},_=a1¨?ÃMg'_�L,`'R�_1Q
]BL,`'g�b'P6Q�\&xjL3L,N&P6g�b�N£L�a�a�hj]'xj\ia�_1�,_1Q�P6x�hsg'g'_1Q " P=�3hjRy\&xjL3L,N�a1v¤��q'_r_=b�},_=apP6Q�_
b�_/ �g'_=b�]k\&xjhsa�R�a§L6S?g'L3b�_=apR�q�P6Rzb�_/ �g'_(P�]'Q�L,�,_1g�xjhsg'_�a�_1},Zi_1gkR1v
TUP " q�xjL3L,Nfhsa�P&a�_=�2`'_1g " _{L6S§b�hjQ�_ " R�_=b�_=b�},_=a1vr��q'_�_=b�},_=a�P6Q�_�b�hjQ�_ " R�_=b�a�L
R�q�P6R¤R�q'_Mb�_/ �g'_=b�xsP=\,_1QUhsa9L,giR�q'_nxj_/SlR?a�hsb�_nL6S£R�q'_p_=b�},_=a=vWu2L�R�q'_zL,`'R�_1QWxjL3L,N
},L3_=a " L,`'g2R�_1Q " xjL " �3onhsa�_�P6Q�L,`'g�bfR�q'_(xsP
\,_1QMP6g�bfR�q'_(hjg'g'_1QpxsL2L,N�a " xsL " �2onhsa�_
P6Q�L,`'g�b�R�q'_ " P
�2hsR�hj_=a1v(�nbZ)�P " _1gkR�_=b�},_=a�hsg�P�xjL3L,N�Z�`�a�R�a�q�P6Q�_�P " L,ZiZOL,g
g'L�b�_,c�a�L�R�q�P6RnR�q'_�xsP,a�R§g'L�b�_�hjg^P6g�_=b�},_(hsa§R�q'_ra�P6Zi_�P,a�R�q'_� �Q�a�Rng'L3b�_�hsg
R�q'_�g'_/¼�R0L,g'_,vW��q'_� �Q�a�R�g'L�b�_ML6S�R�q'_M �Q�a�R§_=b�},_�Z{`�a�R§]£_�R�q'_�a�P6Zi_MP,a§R�q'_
x�P,a�R�g'L3b�_rL6S9R�q'_rxsP,a�R�_=b�},_,v
��q'_(g'L3b�_=a " L,Q�Q�_=a�N£L,g�b�hjg'}OR�L�R�q'_r},_1L,Zi_1R�Q�\��,_1Q�R�h " _=anonhjxjxdq�P
�,_(R�q'_(a�P6ZO_
h�b'aWR�q�P6RUR�q'_M�,_1Q�R�h " _=a0q�P=�,_�hjgiR�q'_zhsg'N'`'RW �xj_,v è Q�_=b�_1R�_1Q�Zihsg'_=bihjg'g'_1Q0g'L3b�_=a
" P6g�P6xsa�L�]£_ra�N£_ " h¡ �_=bdv

6.2 Mesh density contr ol

��q'_§Zi_=a�q{b�_1g�a�hjR;\�hsa�b�_/ �g'_=b{]2\(Pzq��»�6P6xj`'_,c6R�q�P6R9hsa1c�R�q'_0N'Q�_/Sl_1Q�Q�_=b{_1xj_1Zi_1gkR
a�hsb�_�xj_1g'},R�q�vO��q'_�b�_1g�a�hjRy\��6P6xj`'_=a " P6g�]B_ib�_=a " Q�hj]B_=b�P6R(P6gk\�xs_1�,_1x¤L6S§R�q'_
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ZiL�b�_1x¤q'hj_1Q�P6Q " q2\£¨��Æb�_1g�a�hsRy\���P6xj`'_ " P6g�]B_�},hj�,_1g�SlL,Q�R�q'_�onq'L,xj_iZOL3b�_1x»c
SlL,Q�P{]BL3b�\,c3SlL,QnP�xsP=\,_1Q1c3SlL,Q�P6g^_=b�},_�L,Q§SlL,QnP��,_1Q�R�_/¼dvU��q'_�b�_1g�a�hjR;\O�6P6xj`'_=a
},hj�,_1gÅSlL,Q{P6g�_1g2R�hjRy\ÅP6xjo0P
\3a�L)�,_1Q�Q�hsb�_=a�R�q'L�a�_&},hj�,_1gÅS�L,Q{R�q'_^q'hj},q'_1Q{xj_1�,_1x
_1gkR�hsR�hj_=a1v
��q'_Ob�_1g�a�hsRy\ " P6g�]£_O},hj�,_1g�P,a(P6g�P6]�a�L,xs`'R�_i��P6xs`'_�L,Q(P&��P6xs`'_�Q�_1xsP6R�hj�,_�R�L
R�q'_�},xjL,]�P6x�b�_1g�a�hsRy\O�6P6xj`'_,vW��q'_rP " R�`�P6x%b�_1g�a�hjRy\���P6xj`'_=a�hsg�R�q'_�ZOhsb'b�xj_�L6S9P
xsP
\,_1Q�P6Q�_�hsgkR�_1Q�NBL,xsP6R�_=b�SlQ�L,Z R�q'_���P6xs`'_=aML,g�R�q'_�]BL,Q�b�_1Q1v���q'Q�_1_�Ry\3NB_=aML6S
]�P " �3},Q�L,`'g�b�ZO_=a�q'_=a " P6g^]B_�`�a�_=b&SlL,QnR�q'_rhjgkR�_1Q�NBL,xsP6R�hjL,g�¨

3 �Mg¥_/¼�N'xjh " hsR�]�P " �3},Q�L,`'g�b�ZO_=a�q " P6g�]£_�},hj�,_1g�P,a�Pwa�_1R�L6SrN£L,hsgkR�a
onhsR�q�P,a�a�L " hsP6R�_=b�b�_1g�a�hjRy\��6P6xj`'_=a1v��zg2\�Zi_=a�q�b�_1g�a�hjRy\��6P6xj`'_=a�SlQ�L,Z
R�q'_(ZiL3b�_1x�P6Q�_�hs},g'L,Q�_=bdv

3 �Ùb�_1xsP6`'g�P=\�R�Q�hsP6g'},`'xsP6R�hsL,g " P6g&]B_�Z�P,b�_MSlQ�L,Z�R�q'_�L,Q�hj},hjg�P6xB},_1L,Zi_/�
R�Q�\&�,_1Q�R�h " _=a=v

3 �Mg�L,Q�R�q'L,},L,g�P6xW},Q�hsb " P6g�]£_�`�a�_=b�R�L " P6x " `'x�P6R�_�R�q'_�b�_1g�a�hjR;\f�6P6xj`'_=a
P,a�POa�L,xj`'R�hjL,g^R�L�P�V�P6N'xsP " hsP6gf]£L,`'g�b'P6Q�\^�6P6xj`'_rN'Q�L,]'xj_1Zfv���q'_{},Q�hsb
b�_1g�a�hjRy\ " P6g�]B_ " q'L�a�_1g^SlQ�L,ZmR�q'Q�_1_r�6P6xj`'_=a1v

6.3 File structure

��q'_{ �xj_ " L,g�a�hsa�R�aML6S0P�q'hj_1Q�P6Q " q2\�L6S0Q�_ " L,Q�b'a�R�q�P6R " L,g2R�P6hjg��,_1\2o0L,Q�b'arP6g�b
b'P6R�P�vO�Mxjx¤�,_1\3oUL,Q�b'ar_1g�b�onhjR�q�P " L,xjL,g�vO��q'_� �xs_�hsa�b�hj�3hsb�_=b�hjgkR�L^o0L,Q�b'a
a�_1N�P6Q�P6R�_=b¥]k\�P6gk\|�3hjg�b|L6S�onq'hsR�_=a�N�P " _ " q�P6Q�P " R�_1Q�a=cpa�L�R�q'_^ �xj_^ZOP
\�]B_
SlQ�_1_1xj\�b�_ " L,Q�P6R�_=b�]2\ihjg�b�_1g2R�P6R�hjL,gOL,Q�P,b'b�hjg'}(_1ZON'Ry\�xjhjg'_=a=v9��q'_z �xj_zhsa " P,a�_
a�_1g�a�hsR�hj�,_,v
X�L�a�RnL6S¤R�q'_� �_1xsb'a�hjg^R�q'_rQ�_ " L,Q�b'aMP6Q�_rZOP6g�b'P6R�L,Q�\^P6g�b^Z{`�a�Rn]B_r},hj�,_1g^hjg
P� '¼3_=b�L,Q�b�_1Q1viu2_1�,_1Q�P6x¤Q�_ " L,Q�b'a�ZOP
\ " L,gkR�P6hsg�P6g�L,N'R�hjL,g�P6x?Zi_=a�q�b�_1g�a�hjRy\
 �_1xsb�R�q�P6R�q�P,aML,g'_{L6SUR;oUL^�,_1\3oUL,Q�b'aÜ8 ê ¨ 9rL,QÝ8;Y(¨ 9�v���q'_��,_1\3oUL,Q�bH8 ê ¨ 9rhsa
SlL,xjxjL
o0_=b�]k\�P6g�P6]�a�L,xj`'R�_�b�_1g�a�hjRy\���P6xs`'_�P6g�b�R�q'_��,_1\3oUL,Q�b�8;Y(¨ 9�a�NB_ " h¡ �_=a
P��6P6xj`'_�Q�_1xsP6R�hj�,_�R�LiR�q'_r},xsL,]�P6x�b�_1g�a�hjRy\��6P6xj`'_,v
��q'_rhjg'N'`'R� �xs_�hsanb�hj�3hsb�_=bOhsgkR�L µ ZOPZ) L,Q� �_1xsb'a1¨

3 �Ùq'_=P,b�_1Q
3 �Ùxjhsa�R0L6S?�,_1Q�R�h " _=a
3 �Ùxjhsa�R0L6S?_=b�},_=a
3 �Ùxjhsa�R0L6S?]£L�b�hj_=a
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��q'_1Q�_ " P6gw]£_�xjhjg'_=a�L6S " L,ZiZi_1g2R�]B_1Ryo0_1_1gwR�q'_=a�_� �_1x�b'a1v�t0L,ZOZi_1gkR�xjhsg'_=a
]B_1},hjg�onhjR�q�P6g�8qJ 9OL,QWPÜ8:s�9�v¤��q'_n�,_1Q�R�_/¼�xjhsa�R�hsa9L,g'xj\�Zi_1gkR?SlL,Q¤R�q'_n�,_1Q�R�h " _=a
`�a�_=b�S�L,Q�b�_/ �g'hjg'}^_=b�},_=a1v���q'_iP,b'b�hjR�hsL,g�P6x9hsg'g'_1Q�g'L�b�_=arP6Q�_�xjh�a�R�_=bfhsg�R�q'_
x�P=\,_1QnQ�_ " L,Q�b'a1v

6.4 The header

��q'_�q'_=P,b�_1Q�a�R�P6Q�R�a&onhjR�q�R�q'_��,_1\3oUL,Q�b ì&Ókâ£î�Ó�ä=Ô)ï�Û��xÔ S�L,xjxsL
oU_=b�]2\ ®
Z�P6g�b'P6R�L,Q�\O �_1xsb'a=¨

3�Þ Ô ��q'_r},xjL,]�P6x�Zi_=a�q�b�_1g�a�hjRy\��6P6xj`'_,v
3 ÞÙÓ2ö��¦ÝFÛ�ò'ð�Õlã%÷Bà�ò�Û,ä=âeÔ�Ô ��q'_�Zi_=a�q�a " P6xjhjg'}iSDP " R�L,Q1vr�Mxjx�ZO_=a�q�b�_1g��

a�hjR;\O�6P6xj`'_=apP6Q�_�Z{`'xjR�hjN'xjhj_=b�]k\�R�q'hsa��6P6xj`'_,v
3 Ó âH×9Ókö�Ô ��q'_rg2`'Z�]B_1QpL6S?�,_1Q�R�_/¼&Q�_ " L,Q�b'a=v
3 Ü¬×9÷eÓ2ö�Ô ��q'_rgk`'Z{]B_1QpL6S9_=b�},_(Q�_ " L,Q�b'a1v
3�ß âH×�Õ�Ókö�Ô ��q'_(gk`'Z{]£_1QnL6S?]£L�b�\�Q�_ " L,Q�b'a1v

T¤¼�P6ZiN'xs_,¨

¤ ¿j½>¼�¿�Ä�ÂjÅ�g É ¥
] ¥����»eº ¿,Ë�� Ê ÃW^�À�Á \ `Do?^�Ã>Ä�½QÂ[¥Le��:¯
l ½Q¾�¿,Ë
¥�h¸ ¾D`�¿,Ë
¥Ög
O ½Q¾�ÁZ¿,Ë�¥be
�Mxjx�R�q'_�b�_1g�a�hjR;\���P6xs`'_=aWhjg�R�q'hsa¤ �xj_Monhjxjx�]B_zZ{`'xjR�hjN'xshj_=b�onhjR�q « v ® c3hjg " xj`�b�hsg'}
R�q'_ · v « },hj�,_1gOhjg�R�q'_Mq'_=P,b�_1Q1vW��q'_�Zi_=a�q�a " P6xjhjg'}rSlP " R�L,Q§hsaUP6g�_=P,a�\�o§P=\OR�L
" q�P6g'},_(R�q'_�L)�,_1Q�P6xjx%b�_1g�a�hjR;\�L6S?R�q'_r_1g2R�hjQ�_�Zi_=a�q�v

6.5 The ver tices

TUP " q��,_1Q�R�_/¼^Q�_ " L,Q�b^q�P,azR�q'_� �_1xsb'a1¨

3 Ó âH×9ÓDà�×PÔ �%oUL�NBL�a�hjR�hj�,_¤hjg2R�_1},_1Q�a1¨�Pz`'g'hs�2`'_U�,_1Q�R�_/¼(hsb(P6g�b�Pz]£L,`'g�b3�
P6Q�\�h�bdvi¾»S�P^]£L,`'g�b'P6Q�\�_1xj_1Zi_1g2R�hsa�g'L,RrQ�_=�2`'hjQ�_=b�P6R�R�q'hsa��,_1Q�R�_/¼dc�P
½1_1Q�LiL,Qng'_1}�P6R�hj�,_r]BL,`'g�b'P6Q�\&hsb�ZOP=\�]B_�},hj�,_1g�v
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3 �Mg^L,N'R�hjL,g�P6x�ZO_=a�q�b�_1g�a�hjR;\i �_1xsbdv0u2_1_(P6]BL
�,_,v
3 �%oUL��,_1Q�R�_/¼ " L3L,Q�b�hjg�P6R�_=a1v

T?¼'P6ZiN'xj_,¨

l ½j¾�¿ a ¾#¥be�e» ¥Ög��V�
���
l ½j¾�¿ a ¾#¥Ögé1e
] ¥��#�	g
e�e
l ½j¾�¿ a ¾#¥�h¾e
�¾e
l ½j¾�¿ a ¾#¥�j 1e
1e��
l ½j¾�¿ a ¾#¥Ö¯é1e
1e�e

ÃMg'xj\��,_1Q�R�h " _=a « P6g�b&×�onhjxjx'N'Q�L�b�` " _MP(]£L,`'g�b'P6Q�\O_1xj_1Zi_1gkR1v¤´§L,R�qOR�q'_z �Q�a�R
P6g�b�a�_ " L,g�bO�,_1Q�R�h " _=a0onhsxjx�N'Q�L�b�` " _�P�Zi_=a�q�b�_1g�a�hjRy\�L6S · vØ×3v?��q'_�xsP,a�RWR�q'Q�_1_
�,_1Q�R�h " _=apb�LOg'L,Rpa�N£_ " hjS�\�P�b�_1g�a�hjRy\�L6S?R�q'_1hjQnL
ong�v

6.6 The edges

TWP " qf_=b�},_rQ�_ " L,Q�b^q�P,apR�q'_� �_1xsb'a1¨

3 Ü^×9÷eÓDà�×©Ô Ryo0L�N£L�a�hjR�hj�,_Whjg2R�_1},_1Q�a1¨?Pz`'g'hs�2`'_§_=b�},_§h�b�P6g�b�P�]£L,`'g�b'P6Q�\
h�bdv

3 �Mg^L,N'R�hjL,g�P6x�ZO_=a�q^b�_1g�a�hjRy\� �_1xsb�onhjR�q�P6g�P,b'b�hjR�hsL,g�P6x��,_1\2o0L,Q�b�8;K�¨ 9
R�q�P6R�ZOP=\Å]B_^`�a�_=b�R�Lwa�NB_ " h¡Sl\wP� '¼�_=b�gk`'Z{]B_1QiL6S�]£L,`'g�b'P6Q�\|_1xj_/�
ZO_1gkR�a1v

3 ��q'_(gk`'Z{]£_1QpL6S?�,_1Q�R�h " _=anR�q�P6RMb�_/ �g'_rR�q'_r_=b�},_,vM©l��Rpxs_=P,a�R�RyoUL ª
3 �Ùxjhsa�R0L6S?�,_1Q�R�_/¼^hsb'a

T?¼'P6ZiN'xj_,¨

¸ ¾1`�¿ a ¾#¥be�e
] ¥��#�V�1¯
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h¾e�gkh¸ ¾D`�¿ a ¾[¥Ögkg
l ¥be �
g¶e�h¸ ¾D`�¿ a ¾[¥�hkh
g¶eÒj¸ ¾D`�¿ a ¾[¥�j�h
gij�¯¸ ¾D`�¿ a ¾[¥Ö¯ih
gkh�¯

��q'_z �Q�a�R§_=b�},_zhsa0b�_/ �g'_=bO]2\iR�q'Q�_1_z�,_1Q�R�h " _=a§P6g�b�a�N£_ " hj �_=aUPrZO_=a�qOb�_1g�a�hjR;\
L6S · v ·k°6® v²��q'_�a�_ " L,g�b|_=b�},_^hsa�b�_/ �g'_=b�]2\�R;oUL�_1g�b�NBL,hjg2R�aiP6g�b|onhjxjx§]£_
b�hs�2hsb�_=b²hjgkR�L «1· _=�2`�P6x¡�ya�hj½1_=b²a�_1},Zi_1gkR�a�©la�LwR�q'_1Q�_�onhjxjxz]£_ «,« g'L�b�_=a�L,g
R�q�P6R�_=b�},_ ª v�´§_ " P6`�a�_�R�q'_�g'L3b�_&×^b�hsb�g���R{a�N£_ " hjS�\�P^Zi_=a�q�b�_1g�a�hjRy\�L6SnhjR�a
L)ong�c'hjRUonhsxjxeq�P
�,_�P�b�_1g�a�hsRy\iR�q�P6R�hsaUR�q'_�P
�,_1Q�P6},_�L6S%R�q'_�b�_1g�a�hjR�hj_=a0L6S%R�q'_=a�_
R;oUL�_=b�},_=a1vW��q�P6Rphsa · v «=®,® v

6.7 The bodies

TUP " q�]BL3b�\�Q�_ " L,Q�b^q�P,anR�q'_r �_1xsb'a1¨

3�ß âH×%ï�à�×©Ô �Ù`'g'hs�2`'_�]BL�b�\�hsb�_1g2R�h¡  " P6R�hjL,gw©lP�NBL�a�hjR�hj�,_�hjg2R�_1},_1Q ª v
3 �zg^L,N'R�hsL,g�P6x�Zi_=a�q^b�_1g�a�hjR;\O �_1x�bdv
3 ÜMð�Ó2î�Ó2ãBä6Ñ�ÔZ×�Ó2ÔjÔ ��q'_^L,Q�b�_1Q�L6S�R�q'_^_1xs_1Zi_1gkR�a�R�L�]B_ " Q�_=P6R�_=b|S�L,Q

R�q'hsa�]BL3b�\,vWT¤hsR�q'_1QzV�hjg'_=P6QnL,Q è P6Q�P6]BL,xjh " v
3 ÝWòkï£ÓkÔ�ö�Ô ��q'_rg2`'Z�]B_1QpL6S?xsP=\,_1Q�aphjg&R�q'hsan]BL3b�\,v
3 �Éxshsa�R§L6S9xsP
\,_1QpQ�_ " L,Q�b'a1v

TUP " q�xsP
\,_1QpQ�_ " L,Q�b^q�P,anR�q'_r �_1xsb'a1¨

3 ÝWòkï£ÓkÔdà�×PÔ �É`'g'hs�2`'_�xsP=\,_1Qphsg�b�_1gkR�h¡  " P6R�hjL,gw©lP�NBL�a�hjR�hs�,_�hsgkR�_1},_1Q ª v
3 �zg^L,N'R�hsL,g�P6x�Zi_=a�q^b�_1g�a�hjR;\O �_1x�bdv
3 ÝWòkï£ÓkÔ+ÚMïN�WÓ�Ô ��q'_(xsP=\,_1QpZO_=a�q&Ry\3N£_,vU³�_=a " Q�hs]£_=b�]B_1xjL
o�v
3 �ÉR;\2NB_/�yb�_1NB_1g�b�_1gkRzN�P6Q�R1v0³M_=a " Q�hj]£_=b&]B_1xjL)o�v
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3 ÝUâ�â��9ö�Ô ��q'_rgk`'Z{]B_1QpL6S9xsL2L,N�a
3 �Ùxjhsa�R0L6S?xjL3L,N^Q�_ " L,Q�b'a1¨

á ÝUâ�â��
à�×PÔ �ÙN£L�a�hsR�hj�,_MhsgkR�_1},_1Q
á �^Õ�Ô�ÓjÛ,ä=Õ�â£ãPÔ « L,Q?� « v¤¾yS£R�q'_zb�hsQ�_ " R�hjL,g�hsa9� « c�R�q'_pxjL3L,N�b�hjQ�_ " R�hjL,g

h�a�hjgk�,_1Q�R�_=bdv
á Ü^×9÷eÓköQÔ ��q'_�gk`'Z{]£_1QpL6S?_=b�},_=a
á �Ùxjhsa�R0L6S¤a�hj},g'_=b&_=b�},_rh�b'ar©�g'_1}�P6R�hj�,_rZi_=P6g�an]�P " �2o§P6Q�b'a ª

��q'_rxsP
\,_1QnRy\3N£_ " P6g�]£_�L,g'_�L6S?R�q'_�SlL,xjxjL)onhjg'}'¨

3iâ âBã�ã�ÓjÛ�ä ¨�KML3b�_=a�P6Q�_U},_1g'_1Q�P6R�_=b{L,g(R�q'_0xsP=\,_1Q�_=b�},_=a�P6g�b " L,g'g'_ " R�_=b
onhsR�q�Pib�_1xsP6`'g�P=\�R�Q�hsP6g'},`'xsP6R�hsL,g�v

3Òã â£Ô)âBã%â£Õ ã ÓkÔ)ä=ÓQâ ¨�KML3b�_=a�P6Q�_�hjg�a�_1Q�R�_=b�L,g'_�]2\fL,g'_{hjgkR�L&R�q'_{N'xsP " _
R�q�P6Rzq�P,anR�q'_r},Q�_=P6R�_=a�Rzb�h�a�R�P6g " _�R�LiR�q'_�g'_=P6Q�_=a�Rp_/¼�hsa�R�hsg'}{g'L�b�_,v

3 Þ[â3Ò�Õ�ã�÷£à�Ô)âBãBä ¨UKzL�b�_=anP6Q�_�hjg�a�_1Q�R�_=b�]2\�R�P6�3hjg'}�P6g�P "1" _1N'R�_=b^Zi_=a�q
a�_1},Zi_1gkRiP6g�b|hjg�a�_1Q�R�hjg'}�P�R�q'hsQ�b�g'L�b�_^a�L�R�q�P6RiP�},L2L�bÅR�Q�hsP6g'},xj_�hsa
N'Q�L�b�` " _=bdv0��q'_(_1gkR�hjQ�_�]BL,`'g�b'P6Q�\&hsa�`�a�_=b^P,apPia�R�P6Q�R�hjg'}�S�Q�L,g2R1v

3 Ý¶Ý�Þ[à�Þ[â3Ò�Õ�ã�÷£à�Ô�â£ãBä ¨p��q'_{a�P6Zi_(P,a�X�L
�3hjg'}�º'Q�L,gkR1cB]'`'RzR�q'_{N'Q�L6�
" _=a a�hsaMa�R�P6Q�R�_=bfSlQ�L,ZçP&a�hjg'},xj_{a�_1_=b�N£L�a�hsR�hjL,g�v��nb���P6g " _=a�R�L&R�q'_�b�h¡�
Q�_ " R�hsL,g�onq'_1Q�_rR�q'_(b�hsa�R�P6g " _�R�L�R�q'_rg'_=P6Q�_=a�Rpg'L�b�_�hsa�},Q�_=P6R�_=a�R1v

3 Ý¶Ý¶Ý�à�Þ[â3Ò�Õ�ã�÷£à�Ô�â£ãBä ¨§��q'_(a�P6Zi_�P,a�u'u3X�º?X�L
�3hjg'}�º'Q�L,gkR1c£]'`'RzP,b3�
�6P6g " _=apZOL,Q�_�xjL " P6xsxj\,v

3iä ��ò�×Wì&Ô)ÕD× ¨��À},Q�hsb�L6Sp�2`�P,b�Q�hjxsP6R�_1Q�P6xW_1xj_1ZO_1gkR�a1v^��q'_Ox�P=\,_1QrZ{`�a�R
q�P
�,_&L,g'xj\ « xsL2L,N�onhjR�qw_/¼'P " R�xj\�SlL,`'Q�_=b�},_=a1v���q'_&`�a�_1Q{Z�`�a�R{P6xsa�L
Z�P6�,_�a�`'Q�_�R�q�P6RnR�q'_�L,N'NBL�a�hjR�_�_=b�},_=a�onhjxsx£]B_�a�`']Bb�hs�2hsb�_=b�hjg2R�L{_=�2`�P6x
g2`'Z�]B_1Q�aWL6SB_1xj_1Zi_1g2R�a1v¤��q'hsa " P6g�]£_pb�L,g'_z_=P,a�hjxj\ronhsR�q�R�q'_M¸�Q�hsbeu2hj½1_/�
a�N£_ " h¡  " P6R�hsL,g�b�_=a " Q�hj]B_=b�]B_1xjL)o�v

3 Ú0Ô�Õ�ò�ã�÷eð�Ó Ó Ü(ì�Ô�ÕD× c Ú0Ô)Õ�ò�ã�÷eð�Ó Ó Õ�ì�Ô�ÕD× c Ú0Ô)Õ�ò�ã%÷£ð�Ó1å�æ Ó Ürì&Ô)ÕD× c
Ú0Ô�Õ�ò�ã�÷eð�ÓDå�æ Ó Õ�ì�Ô�ÕD× c ÚUÔ�Õ�ò�ã%÷£ð�Ó3à ß Ó Ürì&Ô)ÕD× L,Q Ú0Ô)Õ�ò�ã%÷£ð�Ó3à ß åÓ Õ�ì&Ô)ÕD× ¨�� :M`�P,be¸�Q�hsb�R�q�P6ROhsaia�N'xjhsR{hsgkR�L�R�Q�hsP6g'},xs_=a1v¥K�T0Â�KzÁ
a�N£_ " h¡ �_=a&R�q'_�a�N'xjhjR�R�hjg'}Åb�hjQ�_ " R�hjL,g�L6S�R�q'_� �Q�a�R��k`�P,b�Q�hjx�P6R�_1Q�P6x»vÆ��-
ZO_=P6g�aOP6g¥P6xjR�_1Q�g�P6R�hsg'}wb�hjQ�_ " R�hjL,g¥P6g�b¥º9´�h�aiP�a " _1Zi_fR�q�P6ROP6xjR�_1Q �
g�P6R�_=azL,g'xj\�P6xsL,g'}�R�q'_� �Q�a�RpP6g�b^R�q'hjQ�b&_=b�},_=a=v

��q'_wR;\2NB_/�yb�_1NB_1g�b�_1gkR� �_1xsb'a�hsgÙP�xsP
\,_1QfL6SiR;\2NB_G1¤L,Q�L,g'L,h�1¤_1Q�R�_/¼dc�X�L
�2�
hjg'}�º'Q�L,g2R1cdu'u'u3º?X�L
�3hjg'}�º'Q�L,gkRML,QMu'u3X�º?X�L
�3hjg'}�º'Q�L,g2R1¨
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3 à�Õ0â�Ó�× Ó âH×�Ó2ö�Ô ��q'_�gk`'Z{]B_1QiL6SM '¼�_=b�Zi_=a�qÅg'L�b�_=aOP6g�b�P�xjhsa�R{L6S
�,_1Q�R�_/¼^Q�_ " L,Q�b'a1v

3�ß ì�Þ[Ókö��PÔ ´�P " �2},Q�L,`'g�bÙZi_=a�q¦R;\2NB_,¨ÉÃMg'_�L6Si³�_1xsP6`'g�P
\,c�¸�Q�hsbdc
u2N�P6Q�a�_)¸�Q�hsbdc�³�_1g�a�_)¸�Q�hsb&L,QzT?¼�N'xjh " hjR1v

3 ¾»S9]�P " �3},Q�L,`'g�bfZO_=a�q&hsanT?¼�N'xjh " hjR1¨
´�P " �3},Q�L,`'g�b�ZO_=a�q�a�hs½1_�P6g�b�Pixjhsa�RpL6SWg'L3b�_=a�onhjR�q�Ryo0L " L3L,Q�b�hjg�P6R�_=a
P6g�b^P�Zi_=a�q^b�_1g�a�hjR;\O�6P6xj`'_,vW��q'_�L,R�q'_1Qza�_1xs_ " R�hjL,g�a§Q�_=�k`'hjQ�_�g'LiP,b'b�h¡�
R�hjL,g�P6x�N�P6Q�P6Zi_1R�_1Q�a1v

¾ySUR�q'_�R;\2NB_�hsaru'u'u3º?XfL)�2hjg'}�º�Q�L,gkR(L6Spu'u3X�º?X�L
�3hjg'}�º'Q�L,g2R1c%R�q'_�SlL,xjxjL
onhsg'}
P,b'b�hsR�hjL,g�P6xd �_1xsb'a1¨

3 ÝdÓ2Ój×©Ô u2_1_=b^Ry\3N£_,¨0¾yZiN'xsh " hjRUL,QpT¤¼3N'xjh " hjR1v
¾»S9Ry\3N£_(hsanT?¼�N'xjh " hjR1¨

á Ó âH×9Ókö�Ô ��q'Q�_1_rg'L�b�_rhsb'a�R�q�P6Rzb�_/ �g'_(R�q'_rhjg'hjR�hsP6x£SlQ�L,gkR1v
¾»S9Ry\3N£_(hsan¾yZON'xjh " hjR1¨

á Ü¬×9÷eÓ�Ô �Mg�_=b�},_Mhsbdv¤�¦a�_1},Zi_1gkR0S�Q�L,ZÀR�q'_�Zihsb'b�xj_pL6S�R�q'_M_=b�},_
hsa�`�a�_=b^P�R�q'_�hsg'hjR�hsP6xBS�Q�L,g2R1v

T¤¼�P6ZiN'xs_,¨

O ½Q¾jÅ a ¾[¥be¸ ÀQ¿>¼�¿ \ Ä È Â�¾�¿QÂ[¥ ¹ Á \ ¿D^QÂ¹ ^�Å,¿�Â�Ë�¥be¹ ^�Å�¿QÂ a ¾#¥be» ¥��#�	¯¹ ^�Å�¿QÂD³�ÅQÌ,¿#¥ Ê�ÊjÊ o º ½F��Á \ `Fo�Â�½ \ Ä
oBÁ ��¿j¾ l ½Q¾�¿�Ë
¥Le

l ½j¾�¿ a ¾#¥}j 1e����:¯k���	¯
O ¤ º ¿�Ë �¥ ¤ Â�ÁZ¾Ê ¿j¿Q¾[¥ a ¼,Ì�À,ÁjÃ�Á�Ä¸ ¾1`�¿#¥�g¹ ½j½+ÌBË
¥be¹ ½�½+Ì a ¾#¥LeÉ Á>Â�¿�Ã>Ä�Á+½ \ ¥�e¸ ¾1`�¿�Ë
¥Ög

eêdg
��q'h�aUonhjxsx " Q�_=P6R�_�P�Zi_=a�q�onhjR�qOL,g'_�N'Q�_=b�_1R�_1Q�Zihjg'_=b�g'L�b�_�P6R§N£L�a�hjR�hjL,g�© · v ® c
· v ®�ª v|��q'_^_=b�},_ ¶ q�P,a�P�g'_1}�P6R�hj�,_^a�hj},g�cUa�L�R�q'_^g'L�b�_=a�L6SMR�q'_&_=b�},_�P6Q�_



Ê��� "!dÍlÎ ÿÛZ$6ú%û£ü�ú%ý�ü Î�Ïý� � Î Ì�Î ÿ  ,ÍlË ÿ�� Ì>! � ÍH�Q6jÎ©��Ë ÿ �l �Í 117

R�P6�,_1g�hjgOPrQ�_1�,_1Q�a�_zL,Q�b�_1Q1vW��qk`�a§R�q'hsaU]£L�b�\�hsaWP�a�hjg'},xj_nR�Q�hsP6g'},xs_nS�L,Q�ZO_=bi]k\
g'L�b�_=a «{¶ P6g�b�×3vM��q'_(R�Q�hsP6g'},`'xsP6R�hsL,gfonhjxjx�a�R�P6Q�RMPiR�q'_{Zihsb'b�xs_�L6S?_=b�},_ ¶ v
��q'_rZi_=a�q&b�_1g�a�hjRy\�hsa " L,gkR�Q�L,xsxj_=b^]k\&P " P6Q�R�_=a�hsP6gf},Q�hsbdv

��q'_�Ry\3NB_/�yb�_1N£_1g�b�_1g2Rr �_1xsb'a�hjg�P&xsP
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