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��L^[SK�L^Y7lmfVc@[Z��Y��	X�lrL���GIH�L¥g^WaX�c@c e L^c@R\��]�c�[Z�9Y@H�R\cIlmL^_�[jlrYhXZ] e Y`H�L^Ralªlm[�W\L^c�R\]=K�L^c@H2_�lr[��jl@X�KD�
K�R\]���X|lmL³g^[|]�]�L^g^Y@L e Y`[DY`H�L�x e RTK�L^]�c@R\[�]�XZW!Y7lrRaX�]���U�WTXZY@R\[�]«g^WaX�c@c@L^cI[Z�£Y@H�LN¾	oFA #�_�lm[Zn@L^g^Y��
�¨[jlmL e RalrL^g^Y@W\f2g^[�]�]�L^g^Y@L e Y@[DKbL^c@H�R\]��bX�_�_�WdR\g�XZY`Rd[|]�c	{�U�Y�W\L^c@c	L^iS_�W\R\g^RdY;}�X�lmL	Y`H�L³g^[ e L^c e L^cm�
g�lmR\{
L e R\] �=[�{�W\L^f�}�¾	X|l@lm[�W\W�}£XZ] e ¾	XZ]�]�XZ]9} �T~|~ �m}£k
XZWTK�L�l �T~;u��N}
XZ] e � X;¡´XZc`Rdc;�£c`L^L ��f«��[jl
��U�lmY@H�L�lªg^[jK2KbL^]jY@c;�
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��]¢Y@H�R\c³c`L^g^Y@R\[�]9}��ILN�	R\W\W�X e�e Y`[2Y@H�L5�×X�K�R\W\RaX|lI��L^[jK�L^Y�lmf2[Z��x;��zsK�L^c@H�R\]��2c`[jK�LN_�lmL^g^R\c@R\[�]
XZ{
[�U�Y2Y@H�L=Y@L�l`K�R\]�[�W\[���f­XZ] e _�lr[�_�L�lmY`RdL^c�[Z��Y`H�L=[�{jn`L^g^Y@c�U�c@L e R\]¶g^[|]�]�L^g^Y@R\[�]+�	R\Y@H¶Y`H�L
+ ¸²��7 4>? g^WTXZc`c@L^c�� ��Lq�	R\W\W
lmL^c@Y7lmR\g^Y	Y`H�L e Rdc`g^U�c@c@R\[�]�Y@[���L�XZY@U�lmL^c	XZc¥U�c@L e Y@[«K�L^c@H°[SlmR\L^]S�
Y@L e _�[�W\fSH�L e l@XZW9c@U�l���XZg^L^c¥Y@[®lrL e U�g^LqY@H�LVY@L^g7H�]�R\g�XZW\R\Y@R\L^cN[Z�
Y@H�L e L^c`g�lmR\_�Y@R\[�]9}�X�WdY`H�[�U���H°Y`H�L
g^WTXZc@c@L^c5X�lmL e L^c@R\��]�L e Y@[�{
LqU�c@L e ��[jlª��L^]�L�l@XZW![jlrRdL^]SY@L e c@U�lß�×XZg^L^c��
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z5RTlmL^g^Y@L e ��# + � 	 n`[�R\]/. � ��� �  � 	 Rd]�x2[jl5u«c@_�XZg^L�XZ] e X�lmL e RalrL^g^Y@L e ��lm[SK XZ]�[jlmR\��R\]�¡�L�lmY@L^i
Y@[2X e L^c@Y`Rd]�X�Y@R\[�]=¡�L�lmY@L^i!}�R���L�� Y@H�L^f®X|lmL³[Sl e L�lmL e _�XZRTlmc	[Z�£¡|L�lmY@R\g^L^c��

0 � � ���,+,� � 	 X|lmL2g^fSg^WdL^c�[Z�³Y@H�lmL^L e RTlmL^g^Y@L e L e ��L^c��	H�R\g7H¶X|lmL2W\[jg�X�WdW\f+]SU�KV{�L�lmL e hö}T~�}Ðx�� � �
g^[�U�lmc`L�}�Y@H�L e L^c@Y@R\]�XZY`Rd[|]=[Z��L�X�g7H=L e ��LVR\c³Y@H�LN[SlmR\��R\]°[Z�
Y@H�LN]�L^iSY	L e ��L��I��] KbL^c@H�L^c�}�Y@H�L^c`L
g^fSg^WdL^cqKVU�c@Y¥H�X�¡|LqX2g^[�U�]SY@L�lIg^W\[Sg � �	R\c@L e RTlmL^g^Y@R\[�] e L^c@g�lmR\{�L e ��U�lmY@H�L�lI{
L^Wd[Z�q�NGµlmRTXZ]���W\L^c �
XZ] e)	 X�lmLI]�L^R\��HS{�[�U�lmcªR��øY`H�L�lmLIRdc	XZ]�L e ��L"�µ�	H�R\g7H«{�L^W\[�]��|c�Y@[ � XZ] e c`U�g7H2Y`H�XZY � �µ{
L^W\[�]���c
Y@[ 	 �

1
� � � 	 � +,- � �!� 	 X�lmL«{�R e RTlmL^g^Y`Rd[|]�XZW³L e �|L^c�}�[Slq_�X�Ralrc2[Z�³L e ��L^c�Y@H�XZY³n`[�R\]+Y@H�L=c7X�KbL�Ym�I[
¡�L�lmY`Rdg^L^c�{�U�Y��	R\Y@H�[�_�_�[|c@R\]�� e RTlmL^g^Y`Rd[|]�c��­GIH�L«Ym�I[ e RTlmL^g^Y@R\[�]�c2X�lmL«W\[jg�X�WdW\f�]jU�KV{
L�lmL e h
XZ] e ~��
GIH�R\cI¡jR\L^� XZW\W\[´�¥c�Y@H�L5]�L^R\��Hj{
[�U�lmR\]��2lmL^WTXZY@R\[�]2Y`[q{�LNL^iSY@L^] e L e Y@[DX Y7lmRTXZ]���W\L � X�] e
XNW\R\]�Lqc`L^�jK�L^]SY 	 }Sc@[2XZc�Y@[V_�L�l@KbRdY	X WdR\]�LNc@L^�SK�L^]jYªY@[qH�X;¡�L¥Y��I[N]�L^R\��HS{�[�U�lrRd]���Y7lrRaX�]���W\L^c��

��] X=K�L^c@H9}!�IL�L^ij_
L^g^YqY@H�L�Y7lmRTXZ]��|WdL^cNY`[2§�YNY@[|��L^Y@H�L�l¥Y@[�Y`RdW\L«c@[jK�LVYm�h[ e RTK�L^]�c@R\[�]�XZW
lmL^��R\[�]=R���L��ªY@[2XZ{�U�Y	L�X�g7H=[�Y`H�L�lhX�c	]�L^R\��Hj{
[�U�lmc����=[�c@Y¥[Z��Y`H�LNL e ��L^c	{�L^Ym�IL^L^]=]�L^R\��HS{�[�U�lmc
X�lmL	X�lrY@R���XZg^Y`c9[Z��Y`H�L¦KbL^c@H9��H�[Z�IL^¡�L�l^}�X�_�_�WdR\g�XZY`Rd[|]�c�Ymfj_�R\g�XZW\W\f�c@_�L^g^R���f�c@[jK�LIL e ��L^c�XZc
L^R\Y@H�L�l
{�[|U�] e X�lmR\L^c	[jlªR\]jY`L�lm]�XZW9R\]SY@L�lß�×XZg^L^c�� #!R\]�Lqc@L^�SK�L^]jY`c¦X|lmL³R\]SY7lm[ e U�g^L e Y@[ e R\c@Y@R\]��jU�R\c@H�Y@H�L^c`L
L e ��L^c�}Z{�U�Y
Y`[ e [Nc@[NR\]2XNlmL^WTXZY@R\¡�L^W\fVRd]�[|{�Y7lmU�c@R\¡�LI�	X;f5��lm[SK X¥_�lm[��jl`X�K2K�R\]��	_
[�R\]jY
[Z�!¡jR\L^�q}
R���L��µ{jf�{�L^R\]��2{�XZc@R\g�XZW\W\f2c@_
L^g^RTXZW � R\] e cI[Z�£Y7lrRaX�]���W\L^c��£��]®�=@
� XZ_�_�W\Rdg�X�Y@R\[�]�c�}SW\Rd]�LNc`L^�jK�L^]SY@c
K2X;fq{
LI§�]�R\Y@L5L^WdL�KbL^]jY@c
Y`H�L�K�c@L^W\¡�L^c�}|g�X�l@lmfN_�HSfjc`Rdg�X�W�K�[ e L^W\Rd]���XZ] e c@H�X�_�LI��U�]�g^Y@R\[�] e XZY�X��
�#Rd�|U�lmL°~�c@H�[Z�	cNXZ] L^iS_�W\[ e L e ¡SR\L^��[Z��c`[jK�L�Y@L^g�H�]�Rdg�X�WdR\Y@R\L^c�[Z�IY@H�L�]�L^Rd�|Hj{
[�U�lmcqlmL^WTXZY@R\[�]9�
GµlmRTXZ]���W\L^c�2�3³XZ] e 254NX|lmLN]�L^R\��Hj{
[�U�lmc	[|]=Y@H�L^RTl	L e ��L^c¥Wd[Sg�XZW\W\f=]jU�KV{
L�lmL e h2XZ] e ~qlrL^c@_�L^g��
Y@R\¡�L^W\f���#!R\]�L�c@L^�jKbL^]jY � R\cNc@H�[Z�	]�XZcNX2_�XZRTl¥[Z� e RTlmL^g^Y@L e L e ��L^c5{�L^Ym�IL^L^]°¡�L�lrY@R\g^L^c76 X�] e
8��µY@H�L2L e ��L�]jU�KV{�L�lrL e h«R\c e RTlmL^g^Y`L e ��lr[jK96 Y`[(8��®GµlmRTXZ]���W\L:2�3DXZ] e WdR\]�L«c@L^�jK�L^]SY �
X�lmLN]�L^R\��HS{�[|U�lmc³[|]°Y@H�L^RTl¥L e ��L^c³]SU�KV{�L�lmL e x2XZ] e ~DlmL^c`_�L^g^Y@R\¡�L^W\f X�] e Y7lmRTXZ]��|WdL�2&;DX�] e �
X�lmLV]�L^R\��Hj{
[�U�lmcN[�]¢Y@H�L^RTl5L e ��L^c5]jU�KV{�L�lrL e hb��[jl	{
[�Y@H9�\Y¥[Z�IL^¡�L�l^}��IL e [«]�[�YqlmL^�SX�l e 2 3
XZ] e 2<;�Y@[°{
L=]�L^Rd�|Hj{
[�U�lmc�}µR\]+g^[�]�c@L��SU�L^]�g^L2[Z�³Y`H�L�_�lmL^c`L^]�g^L2[Z� � �ªR\] �×XZg^Y�}µY@H�R\c�R\c	n@U�c@Y
Y@H�L	_
[�R\]jYI[Z�9R\]SY7lm[ e U�g^Rd]�� � �
@ ¡�L�lmf�Y7lmRTXZ]���W\L	Y`H�L^]�g�XZ]�{�L5¡jR\L^�IL e X�c�H�X;¡jR\]��VY@H�lmL^L	]�L^R\��HS�
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�9R\��U�lrL�~,g=AÙg^[�]S§���U�l@XZY`Rd[|]�[Z�µ]�L^Rd�|Hj{
[�U�lmc

{
[�U�lmc�}S�	H�R\g�H K2X;f�{�LV[�Y@H�L�lªY7lmRTXZ]���W\L^c�}S[jlªW\R\]�Lqc@L^�SK�L^]jY`c�}�[jl����������hX�ch[|]=L e ��L2~5[Z� 2�3^�
PSRTK�R\WTX�lmW\f�}µL^¡�L�lmf¢WdR\]�L2c`L^�jK�L^]SYNH�XZc³Ym�I[«]�L^Rd�|Hj{
[�U�lmc�}!{�U�YNY@H�L^c`L�X�lmL�lmL^c@Y7lmR\g^Y@L e Y@[«{�L^R\]��
L^R\Y@H�L�lIY�lmRTXZ]���W\L^c	[jl���� ����}S]�[�Y	[|Y@H�L�lªWdR\]�LVc@L^�jK�L^]SY@c��

$ � 	'& � 	 X�lmL=X�Y7lrRd_�W\L¢[Z�³c@L^Y@c
g®X¢c@L^Y�[Z�³¡�L�lmY`Rdg^L^c;}hX¢c@L^Y2[��³Y7lmRTXZ]���W\L^c�}ªXZ] e X�c@L^Y�[Z�NW\Rd]�L
c@L^�SK�L^]jY`c�� ��L e [�]�[�Y	XZW\W\[´��R\c@[�WTXZY`L e ¡�L�lrY@R\g^L^c�}S{�U�Yh[|Y@H�L�lm�	R\c@L5[�]�L5[Z�9Y@H�LN[�Y@H�L�l Y��I[Vc@L^Y@c
g�XZ]={
LNL�K�_�Ymf��|L������
X2K�L^c`H��	R\Y@H«[�]�W\f«WdR\]�LVc@L^�jK�L^]SY@cIg^[�U�W e {�LNY@H�L5{�[|U�] e X�lmf�lmL^_�lrL^c@L^]S�
Y7X�Y@R\[�]�[�� e [jK�XZR\]�Y@[�{
LDK�L^c@H�L e }S[jlIX�_�WTXZ]�X|l�c`Y7l@XZR\��HSYIWdR\]�LV�jl@XZ_�H���k�P�##o � �Âc@L^L �ªL�lm]��
@ _�_�c@Y@L^R\]9}9~�w�w|x � ~ � ��Y`[D{
LqY7lrRaX�]���U�WTXZY@L e �

@�XZg�H®KbL^c@H2R\]°u;��z Rdc5XZc@c@[Sg^RTXZY@L e �	R\Y@H=XV_�[�c`RdY`Rd¡|L e RTlmL^g^Y@R\[�]=¡|L^g^Y@[jl
_
[�R\]jY`Rd]���R\]SY@[�Y@H�L
H�XZW���c@_�X�g^LN[�]=R\Y@c	_�[|c@R\Y@R\¡�Lqc@R e L�� �¨L^c@H�L^c e [�]�[�YIH�X�¡|LNY@[�{�Lqc`Y7lmR\g^Y@W\f�_�WTXZ]�X|l^}�{�U�Y	L^¡�L�lrf
Y7lrRaX�]���W\L2[Z�³X°K�L^c`H­XZ] e RdY`cq]�L^R\��HS{�[�U�lmc;}£KVU�c@Yq{
L�¡SR\c@R\{�W\L«��lm[SK c@US¤�g^R\L^]jY`Wdf¢�×X�lN[|U�YN[�]
X«l@X;f�L�KbL�lm��R\]����×lm[jKFY@H�L�K�L^c@H¢Rd]�R\Y@c5_�[�c`RdY`Rd¡|L e RTlmL^g^Y@R\[�]9�5GIH�LqW\[Sg�XZW£]SU�KV{�L�lmR\]��«[Z�
Y@H�L
g^fSg^W\L=[Z�	L e ��L^cq[Z�³X¨Y7lmRTXZ]���W\L2R\]+Y@H�L�KbL^c@H c@H�[�U�W e lmL^c@U�W\YqR\]¶X¨g^[�U�]jY`L�l5g^Wd[Sg � �	R\c@L«g^fSg^WdL
�	H�L^]«c@L^L^]���lr[jKÙY@H�L5_�[�c@R\Y@R\¡�L5c@R e L5[Z�9Y@H�L�KbL^c@H2_�WTXZ]�L���G#�I[ e RaKbL^]�c@R\[�]�XZW9K�L^c@H�L^cªg�XZ]2{�L
g^[�]�c`R e L�lrL e Y@[NW\R\L³R\]2Y@H�L��	��

���#_�WTXZ]�L	[Z�9u;��z�XZ] e [�{�L^f�Y@H�R\c
g^[�]S¡�L^]SY@R\[�]��	R\Y@H�Y@H�L	_�[|c@R\Y@R\¡�L
� XZiSRdc5XZcIY@H�LN]�[jl@K2X�W��
� L�lmY@R\g^L^c�}
Y7lrRaX�]���W\L^c�}�XZ] e W\Rd]�L¢c@L^�jK�L^]SY@c�L�XZg�H­g�X|l@lmf X¢_�[�c@R\Y@R\¡�L=�|Wd[|{�XZWIRd] e L^i!} ��XZW\c@[

lmL���L�l@lmL e Y@[�XZcIRdY`chWTXZ{
L^W��I�	H�R\g7H=KVU�c@Y�{
LNU�]�R��jU�LNR\]°XV��R\¡�L^]=K�L^c@H9�
GIH�L^c@L5R\] e Rdg^L^c e [�]�[�Y
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]�L^L e Y@[2{
LNg^[�]�c@L^g^U�Y@R\¡�L�}öR�� L���Xbg^[�]jY`Rd�|U�[�U�c	l@XZ]���L5[Z�
Rd]SY@L^��L�lrc��

A5_�_�WdR\g�XZY`Rd[|] e [jK2XZR\]�cq[���Y@L^]�H�X;¡�L2]�XZY`U�l@XZW e L^g^[jK�_
[�c@R\Y@R\[�]�cV��[jlN�	H�R\g�H­R\Y2R\c�g^[�]S¡�L^]�R\L^]jY
{�[|Y@H W\[���R\g�XZW\W\f­XZ] e ��[jl5_�lm[��jl`X�K2K�R\]��«Y@[°XZc@c@R\��]�Rd] e R\¡SR e U�XZW	K�L^c@H�L^c���}#c@L^L�KVU�W\Y@R\{�Wd[Sg �
K�L^c@H�R\]��2Y`L^g7H�]�R��SU�L^c�¾IH�X�_�Y@L�l�w�}
k£� #
��o5L^[jlm�|L � f ���ª�S[jlIL^i�X�K�_�W\L�}�R\Y³K2X;f2{
Lqg^[�]S¡�L^]�R\L^]jY
��[jl³KbL^c@H�R\]��=_�[�W\fSH�L e l@XZWµc@U�lß�×XZg^L^c³Y`[�R e L^]SY@R���f X«K�L^c@H��	R\Y@H�L�XZg�H=�×XZg^L��qGIH�L2K�L^c@H�g^WTXZc@c
c@U�_�_
[jlmY@c5_�lm[��jl`X�K2K�R\]��2�	R\Y@H�g^[�W\WdL^g^Y`Rd[|]�cq[Z�	K�L^c@H�L^cqXZ{�U�Y@Y`Rd]��«[�]�g^[jK2Kb[�]�{�[�U�] e X�lrRdL^c
K2X�l � L e {jf=W\R\]�L�c@L^�jK�L^]SY@cI��[jlIY`H�L^c@Lq_�U�lm_
[�c@L^c�����LblrL���L�lIY`[2c@U�g�H°g^[�W\W\L^g^Y@R\[�]�cN[Z�hlmL^WTXZY`L e
K�L^c@H�L^c2XZc�X  ���-�� �
	 � � ��K�L^c`H9�°��Y�R\c2g^[jK2Kb[�]�Rd]+Y`H�L�W\R\Y@L�l@XZY`U�lmL2Y@[�lmL^�jX�l e Y@H�R\c2�|Wd[|{�XZW
K�L^c@H�XZc � & �5K�L^c`H XZ] e RdY`cNg^[jK�_�[|]�L^]jY@c	XZc5c@U�{�K�L^c`H�L^c�}�{�U�Y¥��[jlI[�U�lIg^WTXZc`c e L�§�]�RdY`Rd[|]�c³R\Y
R\c³K�[jlrL³g^[�]S¡�L^]�R\L^]SY	Y@[�U�c@LNY@H�R\c	g^[jKb_�[�c@R\Y@LqKbL^c@H=Y@L�l@K�R\]�[�W\[��|f��

�#R\��U�lmLqx�c`H�[´�¥c¦Xb¡�L�lmf«c7K2XZW\W£x;��z g^[jK�_
[�c@R\Y@LqK�L^c`H°K2X e LNU�_=[Z�
Ym�h[2K�L^c`H�L^c�� X�] e
�¶L�XZg�H°�¥RdY`H x�Y7lrRaX�]���W\L^c�}�X�] e �	R\Y@H=W\R\]�L2c@L^�jKbL^]jY	WTXZ{
L^W\cNc@L^Y	R\]�c%�jU�X|lmLN{�[ZiSL^c��	�9R\��U�lrLbu
c@H�[Z�	c
X5L^ij_�W\[ e L e ¡SR\L^�+[Z�øX5{
[�U�] e X�lmf�lmL^_�lmL^c@L^]SY7XZY`Rd[|]q[Z�9X5g^U�{�L	�	R\Y@H2X g^[jlm]�L�lµlmL�K�[Z¡�L e
�	H�R\g�HDR\c�X¥g^[jK�_
[�c@R\Y@LhKbL^c@Hq[Z��w¥�×XZg^L^cµ{�[�U�] e L e {SfNW\Rd]�L¥c@L^�jK�L^]SY@c£XZ] e �	R\Y@H�[|U�Y9Y7lmRTXZ]���W\L^c��

mesh B
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2

3

4

5
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1

2
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5

4 1

1 2

4

mesh A

�#Rd�|U�lmLqx!g�XVc7K2X�WdW#g^[jK�_�[|c@R\Y@L�KbL^c@H
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111111111111
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19
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4

19
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4
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4
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4

2323
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22

6

222
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66

2
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1
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5
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5

1010
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11
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5
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55

11

1818

10

5

10

5
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�#R\��U�lmL�u!gµL^ij_�W\[ e L e g^U�Y	[�U�YIg^U�{
L

G¦H�LqR\]�g^R e L^]�g^L�lmL^WTXZY@R\[�]�cN{
L^Y��IL^L^]¢c@RTK�_�W\LbKbL^c@H°[�{Sn@L^g^Y@c5XZ] e K�L^c@H�c5[Z�hX2g^[SK�_�[�c`RdY`L
K�L^c@H°X|lmL,g

� XqY�lmRTXZ]���W\LNg�XZ]={�L^W\[�]���Y@[2[�]�W\f«[�]�LqK�L^c@H

� X�W\Rd]�L�c@L^�SK�L^]jYIg�XZ]¢{�L^W\[�]��2Y`[2Ym�h[2K�L^c`H�L^c�}�R���R\Y³R\c5_�X�lmYI[Z��XZ]°R\]SY@L�lm]�XZW!{�[|U�] e X�lmf
[Z��X�g^[jKb_�[�c@R\Y@LNK�L^c@H

� Xq¡|L�lmY@L^i2g�XZ]={
L^W\[�]��2Y@[�K�XZ]jf«K�L^c@H�L^c
� Þ@ëÐÏ�Ö	ãmÞ`ë�ëÐÛmìqÏÂá�Õ�ÔTÞ�ãmÛµÝ´Þ�Ñ�ã�Ú´ÛmÏ

÷9÷ Òji�kml�n"o
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A³c£�#R\��U�lmL�xIc`H�[´�¥c�}�Y@H�L
WTXZ{�L^WZ��[jl!L�X�g7HNK�L^c@HNg^[jKb_�[�]�L^]SY!RdcµY@[I{�L
_
[�c@R\Y@R\¡�L�}ZXZ] e U�]�R��jU�L
R\]�L�XZg7H K�L^c`H Y`H�XZYNR\YNRdc�lmL^��R\c@Y@L�lrL e R\]9�«��YqR\cV]�[�YN]�L^g^L^c@c7X�lrRdW\f¢U�]�R'�SU�L«Rd]�Y@H�L2g^[jK�_
[�c@R\Y@L
K�L^c`H9}!]�[jlNX�lmLVY@H�L^c@L�WTXZ{�L^W\cq]�L^g^L^c`c7X�lmR\W\f�g^[�]�c@L^g^U�Y@R\¡�L��q��] _�X�lmY`Rdg^U�WTX�lä}9X2��W\[�{�X�WdW\f�U�]�R��jU�L
]SU�KV{�L�lmR\]��5[Z�²Y`H�L�c@RTK�_�W\LI��L^[jK�L^Y�lmR\g£[�{Sn@L^g^Y@c#Rd]�X	g^[SK�_�[�c`RdY`L�K�L^c@HqR\] e U�g^L^c
XZ]DX�g^g^L^_�Y7XZ{�W\L
WTXZ{
L^WdR\]��«��[jlªL�XZg�H �Âc@U�{ �@K�L^c`H9�

� ô£÷ ���
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� � �5���!�N$� �"£/��q,��!(D��"£���	�
���
�

��LN]�[Z�¬R\]SY7lm[ e U�g^L³Y`H�L�K2X�Rd]���L�XZY@U�lmL^cª[Z�£Y@H�LN����� e XZY7X Y�fS_�L^cª��[jlªY@H�L5��L^[jK�L^Y7lrRdg¥[�{jn`L^g^Y@c
n`U�c@Y e L^c`g�lmR\{�L e }!�	R\Y@H Xb��L^� e L^Y7XZR\W\cN]�L^L e L e ��[jl¥Y@H�LVL^i²X�Kb_�WdL�[Z� �7uö�Ðx��³G¦H�LbKbL^c@H lmL^_�lrL��
c@L^]SY7XZY@R\[�] e X�Y7X e L^g^WaX|lmL e R\]°Y`H�Lqc@RTK�_�W\LDKbL^c@H°[�{Sn@L^g^YIg^WTXZc@c@L^c¥��[jlI¡�L�lmY`Rdg^L^c;}�Y7lmRTXZ]���W\L^c³X�] e
W\R\]�L=c@L^�jK�L^]SY@cqX�lmL�L^c@c`L^]jY@RTXZW\W\f c@Y�XZ] e X�l e R\] §�]�R\Y@L«L^W\L�K�L^]SYbKbL^c@H _�lm[��Sl@X�K2K�R\]����2��]�X�]
[�{jn`L^g^YN[jlmR\L^]SY@L e XZ_�_�lr[jXZg�H°Y@[¢_�lm[��jl@X|K2K�R\]��®KbL^c@H {�XZc@L e XZ_�_�W\Rdg�X�Y@R\[�]�c�}9Y`H�L2g^WTXZc@c@L^cV��[jl
Y@H�L^c@LqKbL^c@H=[�{jn`L^g^Y@chK�X�f«XZW\c@[2g^[�]SY7XZR\]=XZ_�_�W\Rdg�X�Y@R\[�]�c�X�] e ��L^[SK�L^Y7lmR\g e XZY7XVR\] X e�e R\Y@R\[�]=Y@[
Y@H�XZYN]�L^L e L e ��[jlNKbL^c@H lmL^_�lmL^c@L^]SY7XZY@R\[�]�XZW\[�]�L�}£X�cN�hL e R\c@g^U�c@c ��U�lrY@H�L�l5R\]��@M°XZ] e �7v��WA³c
c@L^L^]2{SfqY`H�L³K�L^c@H2g^WTXZc`c�}ZY@H�L³K�L^c`HD[|{jn@L^g^Y
g^WTXZc`c@L^c e L�§�]�L³X�{�c@Y7l@XZg^Y`Rd[|]�c£[Z�!Y@H�L^RTl
��L^[SK�L^Y7lmR\g
g^[�U�]SY@L�lm_�X�lrY@c
Y@H�XZY
_�lmRTK2X|lmR\Wdf�g�X�l@lmf�W\[jg�X�W�R\]�g^R e L^]�g^L e XZY7Xö�9A5chc`L^L^]2�×lm[jK�Y@H�L³K�L^c@H«g^WTXZc@c�}
Y@H�L^RTl5��U�]�g^Y@R\[�]�XZW\R\Ymf�RdcVW\RaKbRdY`L e Y@[°X�g^g^L^c@c@R\]��°R\Y��«GIH�L2g�XZ_�XZ{�R\W\R\Ymf Y`[=g7H�XZ]��|LDY`H�Rdc e XZY7X«R\c
L^]�g�XZ_�c@U�WTXZY`L e R\]���[�U�l¥_�[Z�IL�lß��U�W£L e R\Y@R\]��=��U�]�g^Y@R\[�] K�L�KV{�L�lrc³[Z�IY@H�L + ¸���7 4>? g^WTXZc@c e R\cm�
g^U�c@c@L e R\]��7u��T~����#RTlmc@Y	�ILN_�lmL^c`L^]jY	Y`H�LNc@RTK�_�W\LDK�L^c@H=[|{jn@L^g^YIg^WTXZc@c`L^c³XZc	c@L^L^]¢{jf«Y@H�LqK�L^c`H
g^WTXZc@c��

G#[q_�lrL^c@L^]jY�X �jU�R\g � g^[�]�g^L^_�Y@U�X�W�[Z¡�L�lm¡SR\L^�+[Z�9Y@H�L e L�§�]�R\Y@R\[�]�cI[Z�9R\]�g^R e L^]�g^L e XZY7XNK�L�KD�
{�L�lrcNRd]�Y@H�L^c@L�g^WTXZc@c@L^c�}#�ILqU�c@L2c`[jK�LqL^]SY@R\Ymf���lrL^WaX�Y@R\[�]�c@H�R\_�]�[�Y7XZY@R\[�]¢{�[jl`lm[Z�hL e ��lr[jK e X�Y7X
K�[ e L^W\Rd]�����PSRTK�_�c@[�]9}
~�w�w,B �T~^M�� �^�µ��]°�#Rd�|U�lmL^c	MqY`[b�ö}²�|����g^WTXZc@c	]�X|K�L^chX�lrL³R\]=WTX�lm��L�l {�[�W e
Ymfj_
L�X�] e K�[ e L^W!L^]SY@R\Y@R\L^cI�	H�R\g7H e [2]�[|YhH�X;¡�L5������R e L^]SY@R�§�L�lmc³X|lmL³R\]¢c7K2XZW\W\L�l^}SR\Y7XZW\R\gNY�fS_�L��
�=[SlmL e L^Y7XZR\W\c	g�XZ]={
LN��[�U�] e R\]¢Y@H�LNH�L�X e L�lª§�W\L^c	[Z�
A5_�_�L^] e R\i��'AD��x��

+V]N¸S���2R\c�Y@H�L2g^WTXZc@c ��[SlNX=¡�L�lmY`L^i­�°�#R\��U�lmL«M=c@H�[Z�	cNR\YbX�cDX°lrL^WaX�Y@R\[�]+}£[SlqX=Y`U�_�WdL�}
R\]j¡|[�W\¡jR\]��q�|Wd[|{�XZW�WTXZ{�L^W 5 ] 1 � 	�}  ��
��� #-� �>� � � 	 �	H�R\g�H�X�lmLIc@[jKbLhU�]�c`_�L^g^R�§�L e ��[jl@K [Z�!g^[j[jl��
e R\]�XZY@L^c�}�XZ] e XZ]�X e n7XZg^L^]�g^f�WdR\c@YI[Z� + C ��2µ[jl +d`ea�¸ < �	H�R\g7H=X�lmL5R\]�g^R e L^]jY	[|]2Y@H�L5¡�L�lmY@L^i!�
��# + ��� + C ��2m}ªc@H�[Z�	]­R\]��9R\��U�lmL�v�g�H�X�l@XZg^Y@L�lrRd±^L^c�Y@H�L e X�Y7X�XZc@c@[Sg^RTXZY@L e �	R\Y@H¶X e RTlmL^g^Y@L e
L e ��LV[Z� XbY7lmRTXZ]���W\L�}
R�� L��IL�XZg7H=L e �|LqR\c�X�c@c@[Sg^RaX�Y@L e �	R\Y@H X�W\[jg�X�W9L e ��Lq]SU�KV{�L�l^}.��# + ��� � }jX�]
+V]N¸j�;�°}��¥H�Rdg�H=R\c³[|_�_�[�c@R\Y@LVY@H�LNL e ��L�}�X�] e L^R\Y@H�L�l	X + C ��2ª[jlIX + `�a!¸ < }��	H�R\g�H°R\c³Y`H�L
XZ{�U�Y@Y`Rd]��«]�L^R\��HS{�[�U�l¥[�]°Y`H�RdcNL e �|L���G¦H�Lq¡SRdL^�s[��hK�L^c@H°Y�lmRTXZ]���W\L^c³H�L�lrLqR\cNL e ��L�[jlmR\L^]SY@L e �
R���L��µY@H�L ��# + ��� � R\cIU�c@L e Y`[DXZg^g^L^c@cªY7lmRTXZ]���W\L	¡|L�lmY@R\g^L^c
[jl
]�L^R\��HS{�[|U�lmc�R\]«g^[ e R\]��qU�c`Rd]���Y@H�L^c`L
g^WTXZc@c@L^c;�

GVnumMVert

incident

global labelvertex

list of 

coordinates

MTri MLSegand

�9R\��U�lmLVM>gµY@H�L�+V]N¸j�;�qlmL^WTXZY@R\[�]

MTriedge_

edgeNo

MTri
vertex opposite

edge

MVert

edge
neighbour on

MLSegor

�9R\��U�lmLqv g
Y@H�LNL e ��L�� + C ��2
lmL^WTXZY@R\[�]

÷9÷ Òji�kml�n"o
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+ C ��2�R\cµY@H�L
g^WTXZc@c!��[jl!XIY7lrRaX�]���W\L	�£�#Rd�|U�lmLjfIc`H�[´�¥c�R\Y£X�c£XIM	R\Y@L�K�Y`U�_�WdL
�¥RdY`HDXZ]NR\]SY@L^��L�l
WTXZ{
L^W 5)C_1 � 	*XZ] e Y@H�lrL^L ��# + � � + C ��2Âc�����Y¥Rd] e R\g�XZY`L^c³Y@H�X�YhW\[Sg�XZW£X e�e lrL^c@c@R\]��2[Z�£Y�lmRTXZ]���W\L
e XZY�X�R\cN{�XZc@L e [|]°L e ��LV]jU�KV{�L�lrRd]��
� Y¥L^]�g^L�}�L e ��L��ªH�XZc	��[jlIR\Y@c5[jlmR\��R\] � e L^c@Y@R\]�XZY@R\[�] �¦Y@H�L
¡�L�lrY@L^i2[�_�_
[�c@R\Y@LNL e ��L ������� �	��

������L e ��L ������� �	��

��� �^�

MTriGTnum
global label for edgeNo 0,1,2

edge_ MTri

�#R\��U�lmL.f!gµY@H�L�+ C �
2�lmL^WTXZY@R\[�]

��# + ��� +d`ea�¸ < R\c�X�lmL^WTXZY`Rd[|]=g7H�X�l`XZg^Y@L�lmR\±^R\]���Y@H�L e XZY7XVXZc@c@[Sg^RTXZY@L e �	R\Y@H°XZ]=L e ��LN[Z�
X�W\Rd]�L
c@L^�SK�L^]jY;}�X�cqc@H�[Z�	] R\]¶�#R\��U�lmL B�����Y�R\c2c@RTK�R\WTX�lVY@[°Y`H�L ��# + ��� + C �
2³lmL^WTXZY@R\[�]��	R\Y@H�Y@H�L
X e�e R\Y@R\[�]¢[Z�hX + ¸²��7 4>? e XZY@U�KF�¥H�Rdg�H°R\] e R\g�XZY@L^cNY`H�LqK�L^c@H°Y`[2�	H�R\g7H¢Y@H�Lq]�L^R\��HS{�[|U�lmR\]��
+ C ��2 e XZY@U�K {�L^W\[�]���c;���¥[�Y@LVY@H�XZY5[�]�W\f + C �
2 e X�Y7X�X|lmLq_
L�l@K�R\Y@Y@L e Y@[«{�L2]�L^R\��HS{�[|U�lmc��
+ `�a!¸ < R\c	Y@H�LNg^WTXZc@cI��[jlIXVW\Rd]�LVc@L^�jK�L^]SYN�
�9R\��U�lmLq�bc@H�[Z�	c�R\Y³XZc5XDubRdY`L�K�Y`U�_�WdLV�	R\Y@H=XZ]
R\]SY@L^��L�lµWTXZ{�L^W 5 `�a 1 �
	 XZ] e Y��I[ ��# + � � + `�a!¸ < c��£GIH�LIYm�I[ ��# + ��� +d`ea�¸ < cµg^[jl@lmL^c`_�[�] e
Y@[VY@H�L5Y��I[ e RTlmL^g^Y@R\[�]�cª[Z�£XVc@R\]���W\L³U�] e RTlmL^g^Y@L e W\R\]�LNc@L^�jK�L^]SY��ZY@H�L^f2g�X|l@lmf e R�¯!L�lmL^]jY e XZY�X5Rd]
Y@H�L e R�¯!L�lmL^]jY e RTlmL^g^Y@R\[�]�c��;�

GIH�L�g^[�]j¡|L^]jY@R\[�]«��[jl¥g^[�]�]�L^g^Y@R\]��=¡�L�lmY`Rdg^L^c5Y@[«L e ��L^c5Rd]�X + `�a!¸ < RdcNY`H�XZY³Y`H�Lq¡�L�lmY`L^i
[�_�_
[�c@R\Y@L �NR\c2Y`H�L e L^c@Y@R\]�XZY@R\[�]�¡�L�lmY`L^i°[Z� �^��GIH�L2g^[|]j¡�L^]SY@R\[�]���[jl L e ��L2{�XZc@L e R\] e L^ijR\]��

vertex opposite
MTri

edge

MVert

edge
neighbour on

edgeNo

Mesh2D

MLSegedge_

�9R\��U�lrL B!gµY@H�L ��# + ��� +d`ea�¸ < lmL^WTXZY@R\[�]

edgeNo = 0,1global label
MLSegGLSnum edge_MLSeg

�#R\��U�lmLD� g£Y`H�L�+d`ea�¸ < lmL^WTXZY`Rd[|]

[Z� +d`ea�¸ < e X�Y7X2g�X�] {
L2R\W\WdU�c`Y7l@XZY@L e U�c@R\]��°�#R\��U�lmL�x���¾I[�]�c`R e L�l¥Y@H�L + `�a!¸ < [�{jn`L^g^Y³[��
� â�Î�ÒZã�Û¥Û�ì;Ó7ÛmÏªÞ@Õ×ÛªÞ7ãmÑÂá´Þ`ë�ëÐè�ì^Î�Õ×ÛmãmÑ�ÛmìDÛmì;Ó7ÛmÏ
Þ`Ò´ìqÖ^ãmãßá�Õ×Ï Î�ÒDãmè^ãßëÐÛmÏ�ÑÂÚ´ÛmèNãmÖ`á�ëÐìVó�Û
ÎÐì�ÛßÒ�ÑÂÎ��ZÛ�ì«ò!ÎÐÑÂÚ�ÑÂÚ´Û

ÚZÞ@ë�Ô�Ûmì�Ó�Û�Ï
áZÏ�Û�ìªÎ�Ò	Õ×ÛßÝ;Õ×Û�Ï�ÛßÒ�Ñ�Þ�ÑÂÎÐÖ@ÒZÏ!ÔTÖ@Õ
Ý�Ö@ëÐè�ÚZÛ�ìäÕ×Þ@ë�ÏÂá�Õ�ÔTÞ�ãmÛ�Ïmå^Û�í Ó;í��
ÛmÑ�ÑÂÒ´ÛßÕ@å
� n�n�� � n"!éí�â�Î�ÒZÓ@ëÐÛIù\ÚZÞ@ë�Ô��öÛmì�Ó�Û�Ï
Þ`Õ×ÛµÒ´Ö�Ñmå�ÚZÖ@ò!Ûmç7ÛßÕ@åZÛ$#�Ý;ë�ÎÐãßÎÐÑÂëdèNÕ×ÛßÝ;Õ×Û�Ï�ÛßÒ�Ñ�Ûmì5Î�ÒqÑÂÚ´ÛmÏ�Û
ãßëÐÞ�Ï�Ï�Û�ÏµÞ�Ï!Î�Ò´ìäÎÐã�Þ�Ñ�Ûmì�Þ@ó�Ö@ç�Û�í

� ô£÷ ���
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5 `ea 1 � 	�� B��£�����ILIc@L^Y£Y`H�LhL e �|L�W\[jg�X�WdW\f�]SU�Kq{
L�lmL e h	Y`[³{
L	Y@H�L�L e �|L��×lm[jK Y@H�L +b]N¸S���
[Z�9WTXZ{�L^W!MVY@[NY@H�XZYª[Z��WTXZ{
L^Wøuö}�Y@H�L^] + C ��2ª[Z��WTXZ{
L^Wøx R\]®K�L^c`H �+�	R\W\W!{�L5Y@H�L	]�L^R\��HS{�[�U�l [Z�
Y@H�R\c +d`ea�¸ < [�]NL e ��Ljhö}´XZ] e Y@H�L +V]N¸S����[��²WTXZ{
L^W²u¥�	R\W\Wj{
L�Y@H�Lª¡�L�lmY@L^i5[�_�_�[|c@R\Y@L
L e ��Ljhö�

+ ¸���7 4X? R\c2Y@H�L2g^WTXZc`cq��[jlVK�L^c@H�L^c=� ��Y@c e X�Y7X=g^[�]�c`Rdc`Y@c�_�lmRTK2X�lmR\W\f [Z�	Y@H�lmL^L�WdR\c@Y`c��hX
W\R\c@Y��)� ��� �  � 	 [Z� +V]N¸j�;�³[�{Sn@L^g^Y@c;}�XqW\R\c@Y:0 � � ���,+,� � 	 [Z� + C ��29[|{jn@L^g^Y`chXZ] e XVW\R\c@Y � ���N� # �����
�*� � � � � �> � 	 [Z� + `�a!¸ < [�{jn`L^g^Y@c��µG9[V{�L5L^ij_�W\R\g^R\Y�}�Y@H�L^c@LNX�lmL¥WdR\c@Y`ch[��ø_
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[�]�L^]jY`c	R\]yKbL^c@H�R\]��®XZ_�_�W\R\g�XZY@R\[�]�cNc`[Z��Ym�	X�lmL¥Y@H�XZY
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c@L^]SY@R\]�� �Â[�]�L
[Z��K�[SlmL �ö§�WdL^c�X�] e lmL^g^Y7X�]���W\L^c£lmL^_�lmL^c@L^]SY@R\]�� �Sg^[|WdW\L^g^Y@R\[�]�c
[�� �ø_�lm[��jl@X|K�c��!GIH�L
K�L^c`H°��L^]�L�l@X�Y@R\[�]�R\]�_�U�Y¥§�W\L^c�}�WTXZ{
L^W\L e A�}��I[�U�W e g^[�]SY7XZR\]°X e L^c@g�lrRd_�Y`Rd[|]°[Z�
Y@H�LN��L^[jKbL^Y7lmf
[Z�!Y@H�L e [jK2XZR\]�Y@[5{�L³KbL^c@H�L e }�K�L^c@H�g^[�]SY7lm[�W|c@_�XZg^L e XZY7X�};L^Y@g��
GIH�LIc@Y@R�¯!]�L^c@c�K2XZY7lrRdiNR\]�_�U�Y
§�W\L�}�WTXZ{
L^WdL e �5}j�I[�U�W e g^[�]SY7XZR\]2_�HSfjc@R\g�XZW9K�[ e L^W e XZY7X�}ZL^W\L�K�L^]SY	c@H�X�_�L e XZY7X2� �T�
G�fS_�R\g�XZW\W\f�}
Y@H�L�g^[jK�_�U�Y7XZY`Rd[|]�c³[Z�	�9R\��U�lrL°~�h�}!X�lmL�_�L�l���[jl`K�L e [�] X«_�lm[´n`L^g^Y³{�X�c@R\c��9L����
�DX¨_�X�lmY@R\g^U�WTX�l
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n`L^g^Y e L�§�]�L e K�[ e L^W£X�lrLqY@[2{
Lqg^[jKb_�U�Y@L e �	�S[jl¥_�U�lm_�[�c`L^c³[Z� e R\c@g^U�c`c@R\[�]9}��ILVg�XZ]°R e L^]SY@R���f

matrix
A

Mesh Generator mesh B

Stiffness

Matrix  Generator

global
stiffness
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e L^c@R\��]=g^[�]SY@L^iSY¦X�] e Rdc¥g^[�]�c@Y7XZ]SY�}|[jlIc@W\[Z�	W\f2¡´X|lmfjR\]���} e U�lmR\]��2Y@H�LN_�lm[Zn@L^g^Y��

� ô£÷ ���



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

B

A

Basic

Mesh  Generator

Representation mesh

Stiffness

Matrix  Generator

global
stiffness
matrix

project

Meshing
method code

dependent
classessimple mesh

object classes
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� ��	��c���> � # ���c� Y@H�LNR\]S��[jl@K2X�Y@R\[�]�c`_�L^g^R�§�gqY@[2X�_�X|lmY@R\g^U�WTX�lIlmU�]=�	R\Y@H�R\]°Y@H�LN_�lr[´n`L^g^Y��
GIH�L«c@[Z��Ym�¦X|lmL e L^c@R\��]�g^[�]SY@L^iSY e L^c@g�lmR\{
L^c2Y@H�L«��L^]�L�l@XZW\R\Ymf [��¦Y`H�L�c@[���Ym�	X�lmL��=¾IW\L�X�lmW\f�}
Y`H�L
_�lm[Zn@L^g^Yªg^[�]jY`L^ijYIR\]S��[Sl@K2XZY@R\[�]=KVU�c@YIc@_�L^g^R���f°XVc@U�{�c@L^Y	[Z�µY@H�LNc@[Z��Ym�¦X|lmL e L^c@R\��]°g^[�]SY@L^iSY���R\]
�×XZg^Y�}�Y`H�RdcIR\c	R\Y@c	lm[�W\L��
GIH�LN_�lm[Zn@L^g^Y
g^[|]jY@L^iSY�R\]S��[jl@K2X�Y@R\[�]�XZ] e Y@H�L5Rd]�c`Y7XZ]�g^L e XZY7XVg^[jKV{�R\]�L
Y@[�g^[�]�c@Y`RdY`U�Y@L³Y`H�LN_�lm[��jl@X|K e XZY7XVR\]�_�U�Y5[Z�9§�W\L^c AsXZ] e ��[Z���#R\��U�lmL«~�h��

��Y	R\cqX e ¡´X�]jY7X���L^[�U�c�Y`[ e L^c@R\��]�c@[Z��Ym�¦X|lmL	�	R\Y@H°X�c@R\��]�R�§�g�XZ]SY³{�lmL�X e Y@H=[Z�
��L^]�L�l@XZW\R\Ymf�}�[Z�
g^[�U�lmc`L���Y¥[´�IL^¡�L�lø[�]�L³lmL^c@U�W\Y
R\c�Y`H�XZY�X5WTX�lr��L�lµg^[jK�_
[�]�L^]jYµ[Z�!_�lm[´n`L^g^Y£g^[|]jY@L^iSYµRd]S��[jl@K�XZY@R\[�]
R\c�]�L^L e L e Rd]+Y`H�L2R\]�_�U�Y e XZY7X®��[jlNX¢c@_
L^g^R�§�g=_�lm[´n`L^g^YNY@[�R e L^]jY@R���f Y@H�L«_�[jlrY@R\[�] [Z�	[Z�³Y`H�L
c@[Z��Ym�	X�lmL e L^c@R\��]�g^[�]jY`L^ijY«Y@H�XZY«R\Y=U�c@L^c�����]�g�lmL�XZc@R\]��+��L^]�L�l@X�WdR\Ymf+_�lmL^c@L^]SY@c«Y@H�L°c`[Z��Ym�	X�lmL
e L^c@R\��]�L�lV�	R\Y@H¶X¢c@L^¡�L�l`XZW�g�H�XZW\W\L^]���L^c��ª[�]�L�{
L^R\]��­Y@H�L=XZ]SY@R\g^R\_�XZY@R\[�]�[Z�³Y@H�L e L^Y7XZR\W\c2[Z��X�WdW
Y@H�L2_�lr[´n`L^g^Y@cNY@[°{
L2g^[Z¡�L�lmL e X�] e XZ]�[�Y@H�L�l5{
L^R\]��yX¨c@U�R\Y7XZ{�W\L«U�c@L�lNR\]SY@L�lß�×XZg^L�� A³]�[�{jn`L^g^Y
[jlmR\L^]SY@L e c@[Z��Ym�¦X|lmL e L^c@R\��]�g�XZ]�H�L^Wd_�Y@[°K�L^L^YNY`H�L^c@L2g�H�XZW\WdL^]��|L^cqR\]�X=K�XZ]�]�L�l5R\WdW\U�c@Y�l@XZY@L e
c@g�H�L�K2XZY@R\g�XZW\W\f2R\]=�9R\��U�lmL�~�~��
Y¥L�lmL�}jX {�[Zi�lmL^_�lrL^c@L^]jY`Rd]��Vg^WTXZc@c@L^cªY@H�XZY�g�X�]2{�LqK�[ e R�§�L e {Sf
Y@H�LªU�c@L�l9Y`[ e L^c@g�lmR\{�LIY@H�Lª_�lm[´n`L^g^Y9g^[�]SY@L^iSY9R\]S��[Sl@K2XZY@R\[�]NH�X�c£{
L^L^]bX e�e L e Y@[³�#R\��U�lmLN~�h��;Y@H�R\c
{�[Zi�lmL^_�lmL^c@L^]SY@c5Y@H�L^]�_�lm[´n`L^g^Y e L^_�L^] e L^]SYqg^WTXZc`c@L^cNY@H�XZY¥��[Sl@K _�X|lmY³[��hY@H�L�U�c@L�l5R\]SY@L�lß�×XZg^L��
PSR\]�g^L³Y`H�L^c@L	g^WTXZc@c@L^cIlmL e U�g^L	Y@H�L¥g^[jK�_�[|]�L^]jY
[Z�!_�lm[´n`L^g^Y
g^[�]SY@L^iSY
Rd]S��[jl@K�XZY@R\[�]qR\]«Y@H�L	R\]�_�U�Y
e XZY7Xö}ZY@H�L³c`Rd±^L5[Z�9Y@H�L	g^RTlmg^W\L^cI��[jl#§�W\L^c A XZ] e ��H�XZc�{
L^L^]°lmL e U�g^L e �
GIH�L³K�L^c`H���L^]�L�l`XZY@R\[�]
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 U�c`L�l $ }Z�	H�R\g�H2R\chY`H�L	]�XZY@U�lmLI[Z�!c@[Z��Ym�¦X|lmL�g^[jKb_�[�]�L^]SY@c��9GIH�L¥g7H�XZW\W\L^]���L5[Z�øX�]jY@R\g^R\_�XZY@R\]��VY@H�L
e L^Y7X�RdW\cN[Z��_�lr[´n`L^g^Y	U�c7XZ��LN{
L^g^[jK�L^c5Y@H�L e L^c`Rd�|] R\c@c`U�LD[��£§�] e R\]��=c@U�R\Y7XZ{�W\L2XZ{�c@Y�l@XZg^Y@R\[�]�c	[��
Y@H�LN_�lr[´n`L^g^Yhg^[|]jY@L^iSY�Y`[�lmL��SU�RalrLNRd]°Xb_�lm[´n`L^g^Y e L^_
L^] e L^]jY5g^WTXZc@c e L�§�]�R\Y@R\[�]9�

GIH�L�RaKb_�WdR\g�XZY`Rd[|] ��[jl�Y@H�L g^WTXZc@c@L^c=R\]SY7lm[ e U�g^L e XZ{
[´¡|L°R\c°Y@H�X�Y=Y@H�L K�L�KV{�L�lmc=�	H�R\g�H
Y@H�L + ¸���7 4X? g^WTXZc@c�L^ij_
L^g^Y@c2[Z�NY@H�L=c@RTK�_�W\L KbL^c@H+[�{jn`L^g^Y�g^WaX�c@c@L^c�KVU�c@Y�{�L¢_�lmL^c@L^]SY�Rd]
Y@H�L�_�lm[´n`L^g^Y e L^_�L^] e L^]SYqg^WTXZc@c`L^c � ]�[´�¥] Y`[=Y@H�L�K�L^c@H���L^]�L�l@XZY@[Sl	c@[���Ym�	X�lmL���GIH�L2_�lm[Zn@L^g^Y
e L^_
L^] e L^]jY5g^WTXZc@c@L^c	KVU�c@YI{�LN]�X�KbL e +b]N¸S����^ + C ��2�^ + `�a!¸ < XZ] e�e L^g^WTX�lrL�+ ¸���7 4X? X
�×lmR\L^] e ��GIH�L e XZc`H�L e X�l@lm[Z�	c¥[Z�hY@H�LV§���U�lrLD_
[�R\]jY ��lr[jK c`[Z��Ym�	X�lmLNY`[�g^WTXZc@c`L^cq[�]��	H�R\g�H R\Y
e L^_
L^] e c�}�R���L�� Y@H�XZYIR\Y � ]�[Z�	c	XZ{
[�U�Y��
GIH�L e RTXZ�jl`X�K e [jL^c	]�[|Y e R\c@Y`Rd]��|U�Rdc`H9}�H�[Z�IL^¡�L�l^}|Y@H�XZY
Y@H�L�W\L^¡�L^W
[Z� 
 � ]�[Z�	W\L e ��L $ [��hY@H�LVc@RTK�_�W\L�K�L^c@H�[�{jn`L^g^Y	g^WTXZc@c`L^c e RÐ¯!L�lmcN{�L^Ym�IL^L^]�Y@H�LDKbL^c@H
��L^]�L�l`XZY@R\[�]2g^[ e LqXZ] e Y@H�L + ¸���7 4X? g^WTXZc@c��
GIH�L¥��[jl@K�L�l � ]�[Z�¶[|]�Wdf�Y@H�L³_�U�{�W\R\gDKbL�Kq{
L�lmc
[Z�	Y@H�L�c@RTK�_�W\L=K�L^c@H�[�{jn`L^g^YNg^WTXZc@c@L^c;}9R\]­XZg^g^[jl e XZ]�g^L��	R\Y@H c@Y7X�] e X�l e R\]S��[jl@K2X�Y@R\[�]�H�R e R\]��
_�l@X�g^Y@R\g^L^c��
GIH�LIWaX�Y@Y@L�l#RdcªRTK�_�W\L�K�L^]jY`L e R\]2Y`L�l@K�c
[Z��Y@H�LI_�lmR\¡ZXZY@L³K�L�KV{
L�lmc£c`Rd]�g^L + ¸���7 4X?
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g^WTXZc@c`L^cDY`[=H�L^Wd_+L^iS_�XZ] e Y`H�L e L^c@R\��]�g^[�]jY`L^ijYN[Z�	Y@H�R\c�g^[ e L��)A³c�X=c@[���Ym�	X�lmLNg^[jKb_�[�]�L^]SY�}
Y@H�L + ¸²��7 4>? g^WaX�c@c e [jL^c5]�[�Y	g^[|]�c@Y7l@XZR\]¢Y@H�R\c³g^[�]SY@L^iSY	Y@[=XZ]Sf�_�X�lrY@R\g^U�WaX|l	YmfS_�Lq[�����W\[�{�XZW
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test 3: plane Dec 9
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Unit é de recherche INRIA Sophia-Antipolis, 2004 route des Lucioles, BP 93, 06902 SOPHIA-ANTIPOLIS Cedex
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