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{T^`_T~Pdrtut3¢"£W�Td�kpv1judr^`v>b��Z�:_q^¨~PdOt(~P_qvTtuj`^¨b�kpv�ju�Fd�c/_T|1dr�pt�t`�>b�{Zd�j`_#tuj¨b3��~P�p_
t`d(j`_/b�^`dP�:dr^`drv>~Pd#t`�>b�{Zd
¢
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@°c/_
vFa5b��p�ZtunT^¯�¬b
~Pd�^udr{T^`drtudOv jPb�j`k�_qvTt�oZj`^ukmb�vTaqnT�mb�j`k�_qvTt®b}v>|#^`dra
nT�mb}^Wa
^ukm|1tWb�^`d�ju�Td�c/_qtuj®~x_
c/c7_
vT�p�
nTt`d�|A¢�£Q^`kmb�vTaqnT�mb�jud3|�t`nT^��¬bq~PdrtWc�b3��i>d°_��Q~P_qc/{T�pdP��ju_
{Z_
�p_qa
�5b}v>|��:nF^uju�Fdr^uc7_
^udWc�b3��iZdz^ud56>vTd�|7_
^
|1d3~Pkpc�b�j`d�| ��_T~rb}�p���1¢ S�nTj�o)kpjzkpt�^¨b}ju�Tdr^�|1kCB�~PnT�pjzj`_#�:_q^uc�b}�pk�¦Od(j`�Tdrkp^�|1dP�:_q^uc�b�jukp_qv±b}v>| tuc/_1_qju�TkpvTa
iZd�~rb}nTtudV_��5j`�Td�s
b}^u�1kpvTa sqdr^uj`dP� ~P_
vTvFd�~Pjukps1kpj�� ¢�g dra
nF��b}^/aq^ukm|1t�o°_
v ju�Fd�_qju�Tdr^ �>b�v>|³oWc�b3�Vi>d
^`dr{T^udOtudrv1jud3| b}t S	
�tu{F��kpvTdOt�o®b}v>|§ju�Fdrkp^�|1dx�:_
^`c�b�j`kp_
v	c�b3�	i>d7d�b�t`kp���+~P_qc/{TnTj`d�|A¢ H _�¤®drsqdr^�o�j`�Tdrkp^
~P_qvTvTd�~xjukps1k�j�� ~Ob�vTvT_qj�iZd/�p_T~rb��p�p�	b��pjudr^`d�| b}v>| �:nT^`ju�TdO^uc/_q^ud
o�j`�Tdr�+~rb�vFvT_
j�^udr{F^udrt`drv1j#tunT^¯�¬b
~PdOt5_}�
~PdO^uj¨b}kpv	ju_q{>_q��_qa
�#¤Wkpju�F_
nTj"dP�T�TkpiTkpjukpvTa�{>_q�pdrt�¢

8�vV_
nT^�tukpc#nT�mb}jukp_
v§judrt`jud�|³o®¤"d�^udr{F^udrt`drv1j�b��p�Wt`nT^��¬bq~Pd�c/_T|1dr�pt�¤Wkpj`� � 
�tukpc7{T�pdP��c/dOtu�Tdrt#j`�>b�j
b}^ud/|1n>b}��_��Wju^`kmb�vTaqnT�mb�jukp_qvTt�¢�£W�Td/|1n>b}��kpj���dP�>~`�>b�vFa
drt�ju^`k�b}vTa
�pdrt�kpv1ju_�s
dO^ujukm~PdOt�o�d�|1aqdrt�kpv1ju_�d�|1aqdrt
b}v>|§s
dr^`jukm~Pdrt#kpv1ju_�{Z_
�p�1a
_qvTtP�:t`drd��)kpa
nF^ud��Q r¢ @zv¥�:nTv>|Tb}c/drv1jPb���{T^u_q{>dO^uj��+_��z� 
�tukpc7{T�pdP��c/dOtu�Tdrt
kpt�j`�Tdrkp^�~x_
vTt`j¨b�v1j5~x_
vTvTd3~Pjukps1kpj��+d�lqn>b��pt�j`_	ju�T^`drd
¢ £W�Tdr^udx�:_
^`d
o®b}j(d3b
~`� sqdr^uj`dP�¡o�¤®d�~rb�v |1d56>vTd�b
j`drju^Pb��Td�|«^u_
v)o>b . 
¬t`k�c7{T�pdP�¡o3¤Wk�j`�/b�s
dO^ujudx�±b�vZ|�k�j`t�ju�F^udrd�vTdrkpaq� iZ_
^`t�¢Q8�j�kpt�kpc7{>_q^uj¨b}v1jQj`_�vT_qjudzj`�>b�j
drsqdrv§ju�T_qnTa
����
¬t`kpc/{T�pdP�/c7drtu�TdOt�b}v>|�j`^ukmb�vTaqnT�mb�j`k�_qvTtzb�^`d5|1n>b}��ju_
{Z_
�p_qa
km~rb��p�p�1o
j`�Tdr��b}^ud�vT_qj�|1n>b��
aqdr_
c7drju^`k�~Ob��p�p� ¢ �"_
vTt`d�lqnTdrv1ju�p�1o�¤"d±~Ob�vTvT_qj/|1d*6>vFd±b}v kptu_qc/_q^u{T�Tkpt`c ju^Pb�vTt¯�:_
^`c/kpvTa�b§� 
�tukpc7{T�pdP�
c7drtu��kpv1ju_#b�j`^ukmb�vTaqnT�mb�j`k�_qv¡¢

@ c�brwx_
^Wb
|1s
b}v jPb�aqd(_}�®tukpc7{T�pdP�/c/drt`�Tdrt�kptzj`�Tdrkp^(b}iTkp��kpj��7ju_/iZd��p_T~rb��p�p��b}�pjudr^`d�|	¤Wkpj`�±b�tuc�b��p�
v1nTc#iZdr^"_��¡_
{Zdr^Pb�jukp_qvTt�¢��+d°�>b3s
d�|1d*6>vTd3|#�<_
nT^�iZb�tukm~°_
{Zdr^Pb�jukp_qvTt$RHST�VU+W �KX!YQY!Y&Xue; �j`�>b�j"a
dOvTdr^¨b}jud
b}���){>_qtut`k�iF��d�ju^¨b}vTt��<_
^uc�b�j`k�_qvTtW¤W�Tkp�pd��
drdr{Fk�vFa/ju�Fd . 
¯~P_qvTvTdP�Tkpj���_��®b/��
¬t`kpc/{T�pdP�/c7drtu���:t`drd/�)kpa
nT^`d
�K r¢�£W�Fd 6>^`tuj�j�¤"_�R+Z5b�vZ|[R]\#~x_
^u^`drtu{Z_
vZ|§^udrt`{>d�~xjukps
dr�p�+j`_�b�v§d�|1aqd�~x_
�p�mb�{Tt`d�b}v>|���b
~Pd�tu{T�pkpjuj`kpvTa
_q{>dr^Pb�j`k�_qvTt�¢�£W�F_
tud�_q{>dr^Pb�j`k�_qvTtWc/_T|1k �:��ju�Td�|1drvFtukpj��#_���s
dr^`jukm~Pdrt�b�v>|7b�^ud°a
n>b}^¨b}v j`drd�|7ju_��
dOdr{�ju�Td
aqdrv1nTtW_���b�c/drt`��~P_qvTtujPb�v1j�¢7RH^�_
{Zdr^¨b}judrt°_
v#j�¤"_���b
~Pdrtzb}v>|#^`drtunF��j`tWkpv/drkpju�Fdr^Wju�Td°c/dr^`a
kpvTa�_}�¡j�¤®_
��
¬t`k�c7{T�pdP�#c/drt`�TdrtW_
^"ju�Fd�~x^ud�b}jukp_
v�_���b��>b�vZ|1�pd_�:kpv>~x^ud�b}tud�_}�Qju�Fd(aqdrv1nTtWv1nTc#iZdr^` O¢aRHb5~P_qvTtukptuj`tWkpv
~PnFjujukpvTa§b/c7drtu�+b��p_qvTa�b�~P_qv j`_
nT^�b}v>|	^`drtunF��j`t5kpv§drkpju�TdO^�ju�Td#^`drc/_�s
b}�¡_}� b7�>b}v>|1�pd���|1d�~P^`d�b�t`d/_}�
j`�Td�a
dOv nFtWv nFc#i>dr^� "_
^Wj`�Td�iT^ud�b}�1k�vFa/b�c/drt`�/kpv1ju_#j�¤"_5{Tkpd�~xdrt�¢A@ ~P_qv j`_
nT^W_qv	b5��
¬t`k�c7{T�pdP�#c/drt`�
kptz|1d*6ZvTd�|	b}t(b�~P�T~P�pd�_���vTdrkpaq� iZ_
^`kpvTa5sqdr^uj`km~Pdrt_�<tudrd#�)kpa
nT^`d .  r¢Q8�v�_
^P|1dr^°ju_#{Zdr^��:_q^uc²ju�Td�tunT^`a
dr^`�
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2-Simplex Mesh

Triangulation

�)kpa
nF^ud#��E���
¬t`k�c7{T�pdP�#c/drt`��b�vZ|�b�|1n>b}�Aju^`k�b}vTa
nF��b}jukp_
v)¢

t`k�c#nF��b}jukp_
v)o1¤®d�¤Wkp�p�¡nFtud�ju�Td R
^�_
{Zdr^Pb�jukp_qv	ju_7c/dr^`a
d�tu�1nT�p�)�:^¨b}a
c7drv1jutzb�vZ|�ju�Td RHb5_q{>dr^Pb�j`k�_qv	ju_
~PnFjzju�F_
tud°�:^Pb�aqc/drv1jut3¢
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L
£W�Td�s
dr^`jukm~Pdrt°_���b�tukpc7{T�pdP�/c/drt`��b}^ud�c/_�sqd�|�nTv>|1dO^zju�Fd(kpv;�ZnTdrv>~Pd�_��Qkpv1judO^uv>b}�Qb�vZ|/dx�«j`dr^uvZb��Q~x_
v 

t`ju^¨b}kpv j`t�¢��Wt`kpvTa�b�c7d�~`�>b�vFk�~Ob��¡b�vZb��p_
aq� oq¤®d�~rb}v7�:_
^`c�b��pkp¦rdWj`�Td�c/dOtu�	|1dP�:_q^uc�b�jukp_qv#ju�Td°�:_q���p_�¤WkpvTa
�mb3¤�_}��c7_
j`k�_qvFE

� 	 \�
 S
	
� \ W���� 	 
 S

	���� �� S���� � ������ � �¨�! 
¤W�TdO^ud � k�t"ju�Fd�c�b}tut"_���b�sqdr^uj`dP��b�v>|��	ju�Fd�|Fb�c/{Fk�vFa��¬b
~xju_
^3¢
ª«k�c7{T�pdP��c7drtu�TdOt5�>b3sqd/b�~x_
c/{Zb
~Pj�b�vZ|+vT_qv 
¯b}c#iTkpa
nT_qnTtzt`�>b�{Zd�^udr{F^udrt`drv1j¨b�j`kp_
v&ju�>b}j5c�b��qdrt

j`�Tdrc ¤"dr�p��
¬t`nTkpjud�|��:_
^z|1dx�:_
^`c�b�j`kp_
vTt3¢9@Wjzd�bq~`�	s
dr^`judP� 
 S _��Wb#� 
�tukpc/{T�pdP��c/drt`�¡oT¤"d5|1d56>vTd#ju�F^udrd
tP~rb��mb�^`tP� �KZ S X!�e\ S X#" S  °j`�>b�j�drv>~x_«|«d/ju�Fd#{>_qtukpjukp_
v _�� 
 S ¤Wkpju�§^udrt`{>d3~Pj#ju_�kpjut�ju�F^udrd#vTdOk�aq�1i>_q^utP�<tudrd
6>aqnT^ud°e. O¢¡£W�TdA6Z^utuj"j�¤"_({Zb�^¨b}c/drj`dr^ut � � Z S�X!� \ S  �b}^ud  W�*#���	��L�*���%$ ��	�����#�) ¤W�Tdr^`d�b�t�"HS¡kpt�ju�FdWtukpc/{T�pdP�
b}vTa
�pd�b�j 
 Su¢�£W�Td�t`k�c7{T�pdP��b�vFa
�pdzkptW^udO��b}jud�|7j`_#ju�Td�|1kpt¨~x^udrj`d5c7d�b�v�~PnT^us
b}junT^`d'& S,E

& S W t`kpv��("HS  ) S �¬�� 

¤W�TdO^ud ) S kptzju�Fd5^Pb
|1kpnTt°_��®j`�Td5~Pkp^¨~xnTc/tP~P^ukpiZd�|	j`^ukmb�vFa
�pdP� 
+*
,(- S/. X


0*
1�- S/. X


+*
23- S/.  r¢°£W�Td5dx�«{F^udrt`tukp_
v_}�Qju�Fdzkpv1judr^`v>b��Z�:_q^¨~Pd �� S���� k�tW|1drt`kpa
vTd�|7j`_�~P_qv1ju^u_q�>j`�Td�tukpc/{F��dx��b�vTaq�pd(b�j 
 S b}v>|/~P_qvTtud3l
nFdrv1ju�p�/kpjut
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T1= Edge Removal T2= Face Splitting

T1

T2

E

E1

E2

T3= Handle Creation / Mesh Fusion

T3

T4

T4= Handle Removal / Mesh Sectioning

�)kpa
nT^`d��
E�£W�Td°�:_
nF^Wi>b�t`k�~°c7drtu�7ju^¨b}vTt��<_
^uc�b�j`k�_qvTt

�����������
�����������
�����������
�����������End

Contour

�)k�aqnT^ud . E�£W¤®_#~P_
v1j`_
nT^`t(|1d*6ZvTd�|�_qv�b#� 
�tukpc7{T�pdP��c7drtu�
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� W ��Z S 
0*
,(- S/. � � \ S 
0*

13- S/. � �Q^ S 
+*
2!- S/.�KZ S � �e\ S � �!^ S W �
 SaW � � �T� ) S�X 	 S&X#"HS  �� S

�)k�aqnT^ud�e�E�gWdr�mb�j`kp_
vTtWb�jzb�s
dr^`judP�	_}��b#� 
�tukpc7{T�pdP��c7drtu�

c7d�b�v#~PnT^`s
b�junF^ud
¢�ª1dOs
dr^Pb��ZdP�T{T^udrt`tukp_
vFtW_��Aju�Td°k�v1j`dr^uv>b}�1�:_q^¨~Pdzb}^udz{Z_
t`tukpiT�pdz|1dr{Zdrv>|«k�vFa�_
v#j`�TdWj��1{>d
_}��~x_
vTt`ju^¨b}kpv j`t�¤®d�¤Wb�v1jzj`_#drv1�:_q^¨~Pd
¢°�T_q^Wk�vFtuj¨b}v>~Pd
o³¤®d�¤Wkp�p�¡b�{T{T�p��b#tu�Zb�{Zd5~P_
vFtuju^Pb�kpv1jz_qv±b��¬b
~xd
c7_«|«dr�>¤W�Fdrv�tunTiTc7kpjujud3|#ju_�ju�Fd(c#nFt¨~P�pd(bq~Pjukp_qvTt�¢�£W�TkptW~P_
vFtuju^Pb�kpv1jW¤Wkp���ZdrvTt`nT^ud�ju�>b}jWju�Td�^udOtunT�pjukpvTa
�¬bq~Pd#c/_T|1dO�¡kpt�b�t�~P�p_
t`d�b}t({Z_
t`tukpiT�pd�ju_�kpjut�_
^`k�aqkpv>b��)tu�>b}{>d
¢WJ°v§ju�Td#_qju�Tdr^��>b}v>|AoA¤W�Fdrv+c/dr^`a
kpvTa
j�¤"_#tu�1nT�p�A�<^¨b�aqc/drv1j`t�oq¤®d�¤Wkp�p�Ztuc/_1_qju�/iZ_
j`�	c/_T|1dO��t"ju_#{Zdr^¯�:_
^`c b�^`d�b��pkptuj`k�~°t`nT^uaqdr^u�1¢A@ |1drj¨b}kp��d3|
|1dOt¨~P^`k�{Fjukp_
v	_}�Qj`�T_
t`d�kpv j`dr^uvZb��Z�:_q^¨~Pdrt°c�b3��i>d��:_
nTvZ|#kpv 1 �W� ªT� . 4u¢
£W�FdzdP�TjudO^uv>b}�A�:_q^¨~PdrtWkpv1judOa
^¨b}jud°ju�Td�kpv1judr^Pb
~Pj`k�_qv/iZdrj�¤"drdrv	b�c7_T|1dr�Ab�v>|�k�j`t®dOv s1kp^u_qvTc/dOv j3¢A£W�Td

nTt`dr^zc�b3�5kpv1judO^¨b
~xjz¤Wkpju�	b�tunT^¯�¬b
~Pd�c/_T|1dr�A¤Wkpju�7ju�Td�s kp^`jun>b}�A�>b�v>|7i1�#dP�Tdr^`jukpvTa�b�^udO{TnT�ptukps
d��:_
^P~Pd
¢
�FnT^uj`�Tdr^`c/_
^`d
o
b"c7_«|«dr�
c�b3�Wi>d®|«dP�:_
^`c/d�|°i1��bW�p_T~rb��q{>_qjudrv1j`k�b}��6>dO��|�~P^ud�b}jud�|#b}jAju�Td"vTdrkpaq� iZ_
^`�T_1_T|
_}��t`_
c7d(j`�T^udOd5|1kpc/drvFtukp_
v>b}�K|Fb�j¨bF¢��+d�nTt`d5b�v	b��paq_
^ukpj`�Tc�tukpc7k��mb}^�ju_K1 � H 8u�F�N4¡k�v�_q^¨|1dr^°ju_/~P^`d�b�j`d
�¬bq~Pd5b}v>|#t`� nF���)c/_T|1dr�pt��<tudrd#�)kpa
nT^`d��K r¢

b� i
 
�)kpa
nT^`d(�
E¡b� �ª«� nF���Zc/_T|1dO���pd�|�¤Wk�j`�/b�� 
�tukpc7{T�pdP��c/drt`���
iH ��>bq~PdWc/_T|1dO���pd�|�¤Wkpju�/b�� 
�tukpc7{T�pdP��c/drt`�
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L
´�nFt¨~P�pdrtzb}^ud�^udr{F^udrt`drv1jud�|�¤Wkpj`� . 
�tukpc7{T�pdP��c/drt`�Tdrt�¢Q@ . 
�tukpc7{T�pdP�5c/dOtu�#kpt­|«n>b��Zju_q{>_q��_qa
km~rb}���p��_��Qb
j`drju^Pb��Td�|«^ukpt¨b}jukp_
v+b�v>|7kptz~`�>b�^Pb
~Pj`dr^ukp¦rd3|§i �7kpjutW�<_
nT^z~P_qvTvTd�~xjukps1k�j��1¢"£W�Td�nTt`d�_�� . 
¬t`k�c7{T�pdP�/c/dOtu�Tdrt
kpv#~P_
v�wxnTv>~Pj`k�_qv#¤Wkpju�#� 
�tukpc/{T�pdP��c/drt`�Tdrt®b}�p��_�¤Wt)ju_�b�nFju_
c�b�j`k�~Ob��p�p�(~P_qvTvTd�~Pj"b�{>b�^`j�_
v�ju�Td"�¬bq~Pdzb�vZ|
kpjut"~P_
^`^udrt`{>_qv>|1kpvTa�{>b�^`jQ_qv#ju�TdWt`�1nT�p�¬¢)�+d"�>b3s
dW|1drsqdr�p_
{Zd�|#b�v/b}��aq_
^`k�j`�Tc ju�Zb�j�iTnTkp�m|1t®b . 
�tukpc7{T�pdP�
c7drtu��¤Wkpju�	b�{T^`drt¨~P^`kpi>d�| v1nTc#iZdr^W_����mb3�
dr^`tWi>dOj�¤®drdOv�j�¤"_5aqkps
drv�{>b}^ujut°_��®� 
�tukpc7{T�pdP��c7drtu�Fdrt_�<tudrd
�)kpa
nT^`d D� r¢

�)kpa
nT^`d D EQ@ . 
�tukpc7{T�pdP��c7drtu�7�pk�vF�
d�|7ju_�j�¤"_/� 
�tukpc/{T�pdP�#c/dOtu�Tdrt

�"_qvTtud3l
nFdrv1ju�p� oF¤®d�b�^ud�b�iT�pd�ju_7s
b�^u�7ju�Td�ju�Tkm~`�1vTdrtut�j`�Td5c#nFt¨~P�pdz�mb3�qdr^ziZdrj�¤"drdrv§ju�Td�t`�1nT�p�Qb�vZ|
j`�Td���b
~Pd��<_
^¡dOvT�>b�vZ~PkpvTazj`�Td�^ud3b��pkptuc _��Tj`�Td��¬bq~Pd­|«dP�:_
^`c�b}jukp_
v¡¢Z�T_q^¡kpvTt`j¨b�vZ~Pd
o
b}jAju�Td"�p_«~Ob�jukp_qv(_}�Tju�Td
tP~rb��p{¡o�¤"dW|1d*6>vTdzb _
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