
HAL Id: inria-00074397
https://inria.hal.science/inria-00074397

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.

An 0(n2) algorithm for 3D substructure matching of
proteins

Xavier Pennec, Nicholas Ayache

To cite this version:
Xavier Pennec, Nicholas Ayache. An 0(n2) algorithm for 3D substructure matching of proteins. [Re-
search Report] RR-2274, INRIA. 1994. �inria-00074397�

https://inria.hal.science/inria-00074397
https://hal.archives-ouvertes.fr


IS
S

N
 0

24
9-

63
99

appor t  


de  r ech er ch e 


1994

INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE

An
���������

Algorithm for 3D Substructure
Matching of Proteins

Xavier PENNEC, Nicholas AYACHE

N˚ 2274
Mai 1994

PROGRAMME 4

Robotique,

image

et vision





��� ��������� �������	��
���
�� ���	����� ������������������� �"!
# $�����
�
%��� �	�'&(�)����!*
+�,�

-,.0/�1325476�8	9 9 8;:�<�9=13>@?"ACB3.ED;F*G�F=:IH 8

J�KMLON@KQP%R;R;SUTWV X�L@YZLO[M\^]�_0S�`0\aRbP+NOScSd[�ef\^g3\hL@i
J�KML@j3Sd[Uk�l0\nm0P+_oKMS

XUP+lolpLOKM[qmfSrKsS%tQu0SdKQtQu0Svixw � ��y T�V z P%\�{d|O|+T	V { y l}P+N@S~g
�;�����%�%�0�@����z=L�g3[�Y0\aL@�hLON@\ntdP+�ZPOt�[M\aL@iZg�L+��l0KMLO[MSd\aiZg�m5SdlZSdiZm*LOi�g�L@RIS)[3�5lo\^tdP%��lZP+Ks[Qg�L+�
[Mu0S�\hK)[su0KMS�Sd��mf\hR;Sdi}g�\hLOiZP+�og�[sKM_Zt�[M_0KsS�`0tdP%�h�aS%m	�O�����@��� �Q������L�P+_0[sL@RbP%[M\^t�P+�h�a��m5\ngMt�L%e�SdK
t�L@KsKMS%g3lZL@iZm5\ai0N��@�vR;LO[M\ ��g¡YZSd[3¢"SdSdi�l0KMLO[MSd\aiZg�`f¢)SUl0KMLOlpL£g�S�Pri0Sd¢¤�O�'g�_0YZg3[MKs_Zt�[M_oKMS
RbP+[¥t¦uo\hi0NUP%�hN@LOKM\a[Mu0R§YZP@g3S%m*L@i�NOSdL@R;S�[MKM\nt¨uZPOg�u0\ai0Nc[MS~t¦u0io\^]�_0S%g����)u0S"©�Sd�ª�«S%P%[M_0KsS�L+�
[Mu0SUR;Sd[su0Lfmr\ng�[Mu0S�\ai5[sKMLfm5_Zt�[M\hLOi�L+��P	¬+­¯®¦°a�%°�®¦°�±o²�°C��®M³��	°�P%[M[QPOt¦uoS%m*[MLqS%POt¦u�P%R;\hi0L
P@t�\nmC�´�)u0\ng	P%�h�aL+¢Ug*[sLµt�L@R;l0_o[MS;�«L@K�Sde�SdKs�µt�LO_0l0�aS¶L%�xP+RI\hi0L,POt�\^m0g�· \hife@P%KM\nP+if[Qg�`
P+iZmb[Mu0S�KMS��«LOKMSqm5K¥P@g3[M\^t�P+�h�a��KMS%mf_Zt�Sc[su0Sxt�L@R;lo�hSd¸f\h[3�qL+��YZL@[Mu7[Mu0S¹l0KMSdloKMLft�S%gsg�\ai0N�P+iZm
KMS%t�L@N@io\h[M\aL@i7g�[¥P+NOS%gªL+��N@S�L@R;Sd[sKM\nt�uZPOg�u0\ai0N0`Z[3�5lo\^tdP%�h�h��[sL¶ºx»�¼C½�¾Q�
¿ [MuoL@KMLO_0N@uÀP+i}P+�h�og�\ng�L%��[MuoS*l0KsL@lZP%N�P+[s\hLOi�L%��[Mu0SxSdKMKsL@K¥g�\ai=l0KsSdl0KMLft�S%gMg3\hi0NIP+iZm

[Mu0S¹\hif[MKMLfmf_Zt�[M\aL@i;L%��S�¸5[sSdiZm5S%m�ÁqP+�aRbP+i�ÂZ�h[sSdKM\ai0N*\aiZg�_oKMSUS�Ãbt�\hSdiZt���P+i}mÄKsL@Y0_}g�[MioS%gMg
m5_0Ks\hi0N�[Mu0SqKsS%t�L@NOi0\h[s\hLOi=g3[QP%N@S��
Å _0K;S�¸5lZSdKs\hR;Sdif[QP%�)KsS%g�_0�a[Qgbt�LOi5ÂZKMR [Mu0S eOP%�h\^mf\h[3�ÆL+��[su0S,P+lol0KML£P@tQuE`cP%iZmÇ[su0S

KMSdRÄP+KM©OP%Y0�hSIg�[¥P+Y0\a�h\h[3�7L+�¹[Mu0SI·=KM\aN@\^m \hifeOP+Ks\^P+if[Qgq_Zg�S~mÈ�«L@KxRbP+[¥t¦u0\ai0N0�;É,S;YZSd�a\hSde�S
[MuZP%[�[Muo\^gCi0Sd¢�P+�hNOL@Ks\h[MuoR `dYZS%tdP+_}g�S)L%�Z[MuoS)KMS~m5_Zt�[s\hL@iqL%�Z[Mu0S"P%�hN@LOKM\a[Mu0R;\nt�t�LOR;l0�hS�¸5\a[��
\h["\hR;l0�a\hS%g�`@¢�\h�a��P+�h�aL%¢´[Mu0Sxg��og�[sSdRbP%[M\^t�t�L@R;lZP%KM\ng�L@iIL+��e�SdKM���nP+KMNOSxg�[MKs_Zt�[s_0KMS%g�\hi;[su0S
i0S%P%K��«_0[s_0KMS£�
Ê=Ë�ÌEÍMÎxÏZ�%Ð¨�@� J¡KsL@[sSd\hi,Ñ�[MKs_Zt�[M_oKQP+�¡z P+[QtQu0\ai0N0`��@�(J�KML@[sSd\hi�z=Lfm5Sd�a\hi0No`E�@��X�\hNO\^m
z P+[¥t¦u0\ai0N0`ZX�SdNO\^g�[sKQP%[M\hLOiE`CÒUSdL@RISd[MKs\^tUÓcP@g3u0\hi0No�

Ô^Õ�Ö×ÙØ3ÚdÛ Ö×�Ü¨ÝaØ3ÞàßQá
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Téléphone : (33) 93 65 77 77 – Télécopie : (33) 93 65 77 65
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