
HAL Id: inria-00073460
https://inria.hal.science/inria-00073460

Submitted on 24 May 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Maillage de l’enveloppe d’une réunion de sphères
Patrick Laug, Houman Borouchaki

To cite this version:
Patrick Laug, Houman Borouchaki. Maillage de l’enveloppe d’une réunion de sphères. [Rapport de
recherche] RR-3229, INRIA. 1997. �inria-00073460�

https://inria.hal.science/inria-00073460
https://hal.archives-ouvertes.fr


IS
S

N
 0

24
9-

63
99

ap por t  


de  r ech er ch e 


INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE

Maillage de l’enveloppe d’une réunion de
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Unité de recherche INRIA Rocquencourt
Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex (France)
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m dth`k	cgY�¦xb`e m � �Y8�`_le�Y r bxh�ZRdD_gcgcadD�tY�cgf`o�dDcgY�Z�Y�h0e{e r fHj£�Xh&�
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W� jxd r e�_ r m Y8k>k2j UXWY r Y8k>_ah`_le�_¢d�clY8k &)(*�H+H�+h`fHb`k�k4d��0fHh`k�ZRdD_ah0e�Y�hxdth0e�o�dDcgo�b`cgY r clY8k�o8Y r o8cgY8k

&�� �3+ Wd c6�È_ahte�Y r k�Y8o8e�_gfHh m Y m Y�b`p¯k2j U&WY r Y8k���Y8eRcgY8k!jxft_ah0e�k &
	 �1+ Wd c6�È_ah0e�Y r k�Y8o8e�_gfHh m Y m Y�b`p
o8Y r o8cgY8k.�ºfHbRj`cab`et�f0e��`o8fHZRZ�Y	_ah m _l xb �Y Wd>c¢d#�Xh m Y	cad�k�Y8o8e�_gfHh�j r`�Y8o �Y m Y�hte�Yt� m Y{e r f0_lk,o8Y r o8cgY8k<
8�
¡"f`h`k�_ m �Y r fHh`k Wd�j r`�Y8k�Y�h0e�bxh�o8Y r o8cgY{�±p �Y ����Y8e�c6�ÈY�h`k�Y�Z�¦`cgY m Y8k�j ft_ahte�k m �È_ahte�Y r k�Y8o8e�_gfHh &,	 �1+
cab`_�dtjxjxd r e�Y�hxdth0e��*��dth`kRcgY8k m Y�b`p k�Y8o8e�_gfHh`k�j rH�Y8o �Y m Y�hte�Y8k���h`fHb`k�d��0fHh`k �Y8cg_aZ�_ah �Y o8Y r e4dD_ah`k
j ft_ahte�kVe r fHj�j r f`o U Y8k��xZRd�_lk m ��dtb`e r Y8k"o�dDk�h`Y{k�f`hte"jxdDk m �Y8e�Y8o8e �Y8k�� q d r Y8p`Y�ZRj`cgYt�±cgY8k"�±�Hb r Y8k
|>Y8e"[RZ�fHh0e r Y�h0e�c6�ÈY�h0�tY8cgfHjxjxY m Y� xbxdDe r Y	k2j U&WY r Y8k m Y r d�ntf`h��	Y8e m Y{o8Y�h0e r Y8k��6� �H� 
8�*�u�t�`� 
8�
�u�0�+�3
,Y8eE�6�x�x�x� ~t~t~ 
8� q fHb r n r Y�Z �Y m _lY r �±h`fHb`k�b`e�_gcg_gk�fHh`k{c6��dDcg�tf r _ge U Z�Y�o8_ W m Y8k�k�fHb`k��
q fHb r o U dD xb`Y�o8Y r o8clY ���
�

� ��dth`k�cgY j`cadth m b:o8Y r o8clY�� ��� m �Y4�Xh`_ r bxh r Y�j WY r Y R J T e�Y8c, �b`Y�c6�Èf r _g�t_ah`Y6J Y8k�e>clY
o8Y�hte r Y m b�o8Y r o8cgYt�

� � k�k�fHo8_gY r�Wd�o U dD �b`Y�j ft_ahte 	���c6��d0h`�tcgY�����	��R J"	 �D�
� T<r _lY r cgY8k¥j ft_ahte�k�jxd r dth`�0clY8k	o r ft_gk�k4dthte�k��
� ]`_*cad m _�� �Y r Y�h`o8YRY�h0e r Y m Y�b`p:dth`�tcgY8k>o8fHh`k �Y8o�b`e�_ � k{Y8k�e{_ah ���Y r _gY�b r Y Wd bxh o8Y r e2dD_ah k�Y�b`_gc
�6jxd r Y8p`Y�ZRj`cgYR�x�ÈY W°| r d m _adth`k��©����|�� 
 �±dDcgf r k � b`k�_gfHhxh`Y r cgY8k m Y�b`p jxft_ah0e�k�o8f r�r Y8k2j fHh W
m dth0e�k�Y�h�bxh�k�Y�b`c<jxft_ah0e��
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¡"fHh`k�_ m �Y r fHh`k Wd�h`fHb`�tY�d0b bxh o8Y r o8cgY>�±p �Y�� � Y8e{c6�ÈY�h`k�Y�Z�¦`cgY m Y8k�jxft_ah0e�k m �È_ah0e�Y r k�Y8o8e�_gfHh
&
	��D+�cab`_�dtjxjxd r e�Y�hxdth0e��&¡"Y8e�Y�h`k�Y�Z�¦`cgY m �Y4�Xh`_ge�bxh`Y£jxd r e�_ge�_gfHh m b o8Y r o8cgY ���{Y�h j`cab`k�_gY�b r k
d r o8k�� � �ÈY�h`k�Y�Z�¦`cgY m Y8k�d r o8k" �b`_+h`Y{k�fHh0e�jxd�k Wd>c � _¢h0e �Y r _gY�b r m ��bxh`Y	k2j UXWY r Y � f r Z�Y	c6�È_ahte�Y r°� dDo8Ym Y>e�fHb`e�Y8k�cgY8k	k2b r�� dDo8Y8k�k2j U,�Y r _g �b`Y8k	�º�tft_ r �±�Hb r Y�� 
8�

�6c*Y8k�e{jxftk�k�_a¦`clY m Y m �Y8e�Y r Z�_ah`Y r k�_*bxh:d r o�Y8k�e	_ahte �Y r _gY�b r fHb Y8pHe �Y r _gY�b r Y�h b`e�_lcg_gk2dth0e�cgY8k
�Y8 �bxdDe�_lf`h`k m Y8k�j`cadth`k m Y8k�o8Y r o8cgY8kE�º�0ft_ r k�Y8o8e�_gfHh�} 
8� � h�Y �+Y8e��tk�_ �ÔY8k�e�cgY{Z�_gcl_gY�b m ��bxh�d r oVY8e
k�_ . 5 � / 9 � 0 ; � 1 	 �	Y8k�e*c6� �Y8 xbxdDe�_gfHh m bRj`cadth m � bxh�o8Y r o8cgYt�HdDcgf r k*clYVk�_g�Hh`Y m Y�c6�ÈY8pxj r Y8k�k�_gfHh
.�5�� � / 9�� � 0 ;�� �31 m fHhxh`Y>cgY r`�Y8k2b`cge2dDe"�tfHb`cab&�
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>���

��fHb`k m Y8�0fHh`k Wd{j r`�Y8k�Y�h0e<jxd r d0Z �Y8e r Y r o U d�o�bxh`Y m Y8k*k2b r�� dDo8Y8k�k2j U��Y r _g xb`Y8k��Do8Y" �b`_ r Y8�`_gY�hte
Wd m �Y4�Xh`_ r bxh`Y j r f0s°Y8o8e�_gfHh m dth`k�cgY m f`ZRdD_ah`Y m Y8kRjxd r dtZ WY8e r Y8k��^U,_gY�h  xb`Y!cad Z �Y8e U f m Y�cad
j`cab`k{o8fHb r d0hte�Y{k�ft_ge�¦xdDk �Y8Y{k2b r bxh`Y�j r ftsuY8o8e�_gfHh�f r e U ft�tfHhxd�clYt�`_gc�Y8k�e�h`Y8e�e�Y�Z£Y�hte�j r`�Y ���Y r dt¦`cgY
_go8_ m � b`e�_gcl_gk�Y r bxh`Y�j r ftsuY8o8e�_gfHh>k�e �Y rH�Y8ft� r dtj U _g �b`Yt� q d r d�_lcgcgY�b r k��`h`fHb`k�Z�fHh0e r f`h`k< xb`Y"clY"o U ft_gp
m b j`c¢d0h m Y�c6� �Y8 �bxd�e�Y�b r s°fHb`Y{cab`_*dtb`k�k�_�bxh r �ftcgY�_aZRj f r e2dth0e��
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q fHb r k�_aZRj`cg_ �±Y r cad�j rH�Y8k�Y�h0e2dDe�_lf`h m Y>o8Y8k¥Z �Y8e U f m Y8k m Y�j r f0s°Y8o8e�_lf`h&�±h`fHb`k	o8fHh`k�_ m �Y r f`h`k
m dth`k	cgY8k m Y�b`p�o�d�k�bxh`Y�k2j U&WY r Y{o8Y�h0e r`�Y8Y Wd£c � f r _g�t_ah`Y J Y8e m Y r d�ntf`h > � � Y�j`cadth m Y{c � �Y8 xbxd�W
e�Y�b r Y8k�eRcgY j`cadth U f r _ #8f`hte2d�c ;"	 � � � d k2j U&WY r Y�Y8k�e m _g�H_gk �Y8Y�Y�h m Y�b`p¯jxd r e�_gY8k!d0jxjxY8c �Y8Y8k
U,�Y�Z�_gk2j UXWY r Y ��f r m �,; 6 � 
VY8e U,�Y�Z�_gk2j U&WY r Y�]xb m �,; 4 � 
 � �VfHb`k{j rH�Y8k�Y�h0e�fHh`k{bxh`_g �b`Y�Z£Y�hte
cad jxd r dtZ �Y8e r _gk2dDe�_lf`h m Y�c6� U,�Y�Z�_gk2j UXWY r Y �Vf r m�� � � h Y �+Y8e��µclY o�dDk m Y�c6� U,�Y�Z�_gk2j UXWY r Y ]xb m
k�� Y�h m �Y m b`_le"jxd r k�n�Z �Y8e r _gYt�H]`_¤c6�ÈfHh��tY�b`e"o8fHh`k�Y r �tY r bxh r Y�j WY r Y m _ r Y8o8e � k2b r�� dDo8Y8k�f r _lY�h0e �Y8Y8k<
8�
fHh jxY�b`e!d0jxj`cl_g xb`Y r cad:e r dth`k � f r ZRdDe�_lf`h4�,5 7<9 7<; 
�� � � �,5 7 � 9 7 � ; 
8� � h0�Xh&�µclY o�dDk m ��bxh`Y
k2j U&WY r Y� xb`Y8cgo8fHh` xb`YRk��ÈY�h m �Y m b`_ge�jxd r bxh k�_¢Z(j`clY m �Y�j`c¢d�o8Y�Z�Y�hte m Y r Y�j WY r Y �ºe r dth`k�cadDe�_gfHhiY8e
r f0e2dDe�_gfHh 
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q d r j r f0s°Y8o8e�_gfHh f r e U ft�tfHhxd�clYt�µo U dD xb`Y:jxft_ah0e 	 m Y c6� U,�Y�Z£_lk4j UXWY r Y ��f r m�� m Y8�`_gY�hte
bxh jxf0_¢h0e�	
� m dth`k	cgYRj`c¢d0h m Y�c6� �Y8 �bxdDe�Y�b r �º�0ft_ r �±�Hb r YR� 
8� ��h0�tY r k�Y�Z�Y�h0e��¤cgY m f`ZRdD_ah`Y m Y8k
jxd r dtZ WY8e r Y8k �©Y8k�e�bxh m _gk� xb`Y m Y�o8Y�h0e r Y J Y8e m Y r d�ntfHh > �&Y8e{c6��dtjxj`cg_go�dDe�_gfHh � e�Y8cgcgYR �b`Y
� �,�!
�	 � Y8k�e m �Y4�Xh`_gY�jxd r ����
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¡"Y8e�e�Y�jxd r dtZ �Y8e r _gk2d�e�_gfHh:d:j fHb r _ah`o8fHh0� �Y�h`_lY�h0e m �º�Y8e r YRe r¾WY8k�_ah`k�e2dt¦`cgY j r8WY8k m Y�c � �Y8 xbxd�W
e�Y�b r jxb`_gk� xb`Yt� m dth`k�o8Y8e�e�Y�#8fHh`Yt�¤bxh`Y � dD_a¦`cgY���d r _adDe�_lf`h m ��bxh jxf0_¢h0e 	 � Y�hte r dD��ah`Y�bxh`Y � f r e�Y
�Dd r _adDe�_gfHh m b j ft_ahte�	 k2b r cad�k2j U&WY r Yt� q f`b r _gcgcab`k�e r Y r o8YRj U��Y�h`fHZ WY�h`Yt�±h`fHb`k�Z£fHhte r fHh`k	clY
ZRd�_lcgcadD�tY r`�Y8�Hb`cg_gY r m ��bxh m _gk� xb`Y�j`cadthiY8e�k�fHh�_aZRd��tY m dth`k	c � Y8k2jxdDo8Y � �tft_ r �±�Hb r Y8kZN�Y8e < 
8�

� h�fHb`e r Yt�tcgY8k m �Y r _l� �Y8Y8k�jxd r e�_gY8clcgY8k
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� � e�Y�h m Y�h0e��tY r k�c6�È_ah0�Xh`_+cgf r k� �b`Y
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q fHb r��Y8�H_ge�Y r clY8k _ah`o8fHh0� �Y�h`_gY�hte�k:j r`�Y8o �Y m Y�h0e�k��,_gc�Y8k�e j r`�Y ���Y r dt¦`cgY m ��b`e�_gcg_lk�Y r bxh`Y j r fAW

suY8o8e�_gfHh¯k�e �Y r`�Y8ft� r d0j U _l xb`Yt�*]`_�	
	 �,5 7�9 7�; 
{Y8k�e�bxh®jxf0_¢h0e m Y c6� U,�Y�Z£_lk4j UXWY r Y �Vf r m Y8eRk�_
( 	 �6� 74� 7 � > 
µY8k�e�cgYRj��ftcgY�]xb m m Y>cadRk2j U&WY r Y{Y�h0e�_ WY r Yt�±d�clf r k�cgY�j ft_ahte{j r ftsuY8e �Y 	 � 	 � � 7 � 

Y8k�e m �Y4�Xh`_�o8fHZRZ£Y�c6�È_ahte�Y r k�Y8o8e�_gfHh m Y>cad m r ft_ge�Y � 	�(�
	d��0Y8o�cgYRj`c¢d0h ; 	 � �º�tft_ r �±�`b r YR~ 
8�
�Üc<Y8k�e � dDo8_gcgY m Y�Z�fHh0e r Y r  xb`Y � 	 > 5
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� �tY8o"o8Y8e�e�Y�Z �Y8e U f m Yt��cad � fHh`o8e�_gfHh	� Y8k�e*k�e2dt¦`cgY�j r8WY8k m Y�c6� �Y8 xbxdDe�Y�b r ��o8fHZRZ£Y�cgY�Z�fHh0e r Y
c6�È_aZRdD�0Y m b�Z(dD_gclcadD�0Y r`�Y8�Hb`cg_gY r m ��bxh m _lk� �b`Y��º�tf0_ r �±�Hb r Y8k�NVY8e���� 
 �2�{Y�j`cab`k��DY8cgcgY"Y8k�e<jxd r e�fHb`e
o8fHh0e�_ah*�bxZ�Y�h0e m �Y r _g��dt¦`cgY�k2b r cgY m _gk� xb`Y � � Y�h Y �+Y8e��&cad � fHh`o8e�_gfHhC� Y8k�e ���.
8� � h0�Xh&�+Y8cgcgY
j r`�Y8k�Y�h0e�Y�c6��d���dth0e2dD�tY m Y�o8fHh`k�Y r �tY r cgY8k d0h`�tcgY8k �6Z(dD_gk£jxd�kRcgY8k m _gk�e2d0h`o8Y8k<
�� }$�u� � _ah`k�_6��bxh
e r _¢d0h`�tcgY �Y8 xb`_gc¢d�e �Y r d�c m dth`k,cgY m fHZRdD_ah`Y m Y8k"jxd r dtZ WY8e r Y8k�� r Y8k�e�Y �Y8 �b`_gcadDe �Y r dDc`k2b r cad{k2j U&WY r Yt�
o8Y� �b`_ m f`hxh`Y m _ r Y8o8e�Y�Z£Y�hte�bxhLZRd�_lcgcadD�tY(k2b r�� dDo8_g �b`Y�e r _ m _aZ�Y�h`k�_gfHhxh`Y8c m Y�¦xfHhxh`Y� �bxd�cl_ge �Y
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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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