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-6#? �K@"$# �

• V
#�(:-&"$>	#?>P(M#�, 3  '#GAB>$*I/�#<( 2 ,),)#5-C(?7

• rV ⊆ V × LV

#�(:-E '�_%6#? =��-6* 2 >��!(6( 2 85*=�N>@-U( 2 ,),)#5-6( #5- .?-+*=K@"$#5-+-+#�(�7.��J�� J�K rV

#�(:-
 X9 #?>B(+#?, 3  #</$#�(&8 2 "$D$ '#�( (vi, l)

-+#� '(UK@"$#0 '#0( 2 ,),e#?- vi

#�(M-U.5-6*'K@"$#?-+.0DB�!%
l
7

• rE ⊆ V × V × LE

#�(:-d '�_%6#? =��-6* 2 >��!(6( 2 85*=�N>@- �!%68�(&#5-d.5-+*=K@"$#5-+-+#�(?7.��J�� J�K rE

#�(:-
 X9 #?>B(+#?, 3  #�/�#�(\-6%+*'D$ '#5-6( (vi, vj , l)

-+#? =(eKY"B#O X9 �!%68
(vi, vj)

#�(M-\.5-6*'K@"$#?-+.�DB�N%
l
R

2 9 #�>B(+#?, 3  # E
/�#�(\�!%68�(FD�#?"$-ei?-+%6#�/�.?AB>$* DB�!%

E = {(vi, vj)|∃l, (vi, vj , l) ∈
rE}

R
3 2 "B(G�ND$D�#? 2 >P(E '#�(E-6"$D$ '#�(0/�# rV

 '#�(G8��N%C�!8 -6.?%6*'(M-+*=K@"$#�(E/�#�(0( 2 ,),)#5-C(G/�# G
#5-<85#�"�1

/�#
rE

 '#�( 8��N%C�!85-+.?%6*=(:-6*'K@"$#�(&/�#�(E�N%C8?(U/�#
G
Rl�E>L/�.5AB>B* -d #F/$#�(685%6*D�-6#?"$%d/W9 "$>�c!%C�ND$^$#

G = 〈V, rV , rE〉
8 2 ,e,)#\ �9 #?>B(+#?, 3  '#\/�#F- 2 "$-+#�(d(+#�(d8?�N%C�!85-+.�%+*=(:-6*'K@"$#�(U/�#e( 2 ,e,)#?-E#5-

/W9 �N%C8 � descr(G) = rV ∪ rE

R���#5- #�>B(M#�, 3  '#</�.�85%6* - #�>@-+*'J?%6#?,)#?>@-U '#<c!%C�ND$^B#d#?-E(+#?%C�
"�-6* '*'(+.0D 2 "$%&,)#�(+"$%6#?%  =�_(M*',)* =�N%6* -6.d/$#</�#?"�1�c!%C�ND$^B#�(�R

bdc�� 	�
*mDt jlx6m

 a  b  c  d

 e  f
� 3�4 #5- m

 1  2  3  4

 5
� 3�4 #?-FE

�[*'c!"$%6# m ������������������������� ���!� ���"���#$��!%�&#$'(#$)+*,#$-����
. AB> /W9 *' ' "B(M-+%6#?%E #�( /�.?AB>$*-+* 2 >B(d/�#<cY%6�!D$^$#�(&,F"$ -+*h .5-+*=K@"$#5-6.�( #5-d/$#F(M*',)* =�N%6*-+.F/�#

c!%C�NDB^$#�(�7?� 2 *=85*N"$>0#?1�#?,)D$ '#�*'(6(+"</W9 "B>$# �NDBD$ *=8?�N-+* 2 >0/�#(� . �h7 B 9 R`2 � ABc!"$%6# m D$%6.�(+#?>@-6#
/�#�"�1 2!3$4 #5-6(�(+*',e*' =�N*'%+#�( �  '#�(kD 2 "�-6%+#�( a

7
b
7
c
#?-

d
/�#  �9 2!3$4 #5- m 4:2 "$#�>Y-�%6#�(+D�#�8 -6*�Y#?,)#?>@-

 '#F,)i?,)#e%0/Y #FK@"$#\ #�( D 2 "$-+%6#�( 1
7
2
7
3
#5-

4
/�#\ �9 2!3$4 #5-ME$7�-6�N>P/�*'(dK@"$#F '#�(E,F"B%6( e

#5-
f
8 2 %+%6#�(+D 2 >B/�#�>Y-F�!"�,F"B%

5
R1��#�(F/$#?"�1 2!3$4 #5-6(e( 2 >@-\(+*,)*' '�!*%6#�(F,)�!*'(F>$#O( 2 >@-eDB�!(

*=/�#?>@-+*=K@"$#�( �  #�(_D 2 "�-6%+#�(_>I9 2 >@-gDB�Y() '�],)i?,)#�` 2 %+,)#oI�#?>32_;]cY�N"P8C^$#	#5-Q#?> S ;
/�% 2 *-+#;L #?-& #G> 2 , 3 %6#d/$#0,F"$%C( #�(M-&/$* Hf.?%6#?>@- I� '#0,F"$% 5 4:2 "B#G(+#?"B I #G%4/! '#d/$#�( ,F"B%6( e#5-

f
L5R
. AB>�/�#d%6#?D$%6.�(+#?>@-+#�%� '#�( 2Y3�4 #5-C( /�#G '�FABc!"B%+# m DP�N%&/�#�( cY%6�!D$^$#�( ,\"$ -6* h .5-6*'K@"$#?-+.�(?7

/�.?AB>$*=(+( 2 >B( - 2 "�-U/W9 � 3�2 %C/O #�(&#?>B(+#?, 3  '#�(&/W9 .5-6*'K@"$#?-M-+#�(U/�#�(&( 2 ,e,)#?-6( #5- /$#�(&�N%C8?( �
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LV = { poutre, I, U, mur }
LE = { sur, a � cote }

��-6�!>@-d/ 2 >$>$.�(E85#�(&#?>B(+#?, 3  '#�( /I9 .?-+*=KY"B#5-M-6#�(�7P '#�(E/�#?"$1 2Y3�4 #5-C(UD�#?"$�Y#?>@-E�N 2 %C( i5-6%+#
%6#?D$%6.�(+#?>@-+.�( DB�N%  '#�(U/�#�"�1gcY%6�!D$^$#�( ,\"$ -6* h .5-6*'K@"$#?-+.�(U/�#0 =�FAPc!"$%6# E�R

G1 = 〈 V1 = { a, b, c, d, e, f }
rV1

= { (a, poutre), (b, poutre), (c, poutre), (d, poutre),
(a, I), (b, I), (c, I), (d, I),
(e, mur), (f, mur) }

rE1
= { (a, b, a � cote), (b, c, a � cote), (c, d, a � cote),

(a, e, sur), (b, e, sur), (c, f, sur), (d, f, sur) } 〉

G2 = 〈 V2 = { 1, 2, 3, 4, 5 }
rV2

= { (1, poutre), (2, poutre), (3, poutre), (4, poutre),
(1, U), (2, U), (3, U), (4, U),
(5, mur) }

rE2
= { (1, 2, a � cote), (2, 3, a � cote), (3, 4, a � cote),

(1, 5, sur), (2, 5, sur), (3, 5, sur), (4, 5, sur) } 〉

�[*cY"$%6# E � � ������-&*,"���� �����&#
	 ������� �
G1

���
G2

���  �-�# �*,! ��)$� � ������������� ����� ��� )+*�������-��������
� *,�� ������ ��!�� -�� "�-����&��! � *4��#$��!���-�*,"���#
	 ������� ��-���# ��� )$����-�-���"�-����&��! � *4��#$��!���������)+* � ��-�'(����! ��! �&-�#$"�)$���
〈V, rV , rE〉 "
bdc�# $8z�t zex6i@g$z6p,}sm�pui@jFjFi@g$zemDt m&% p^n('�m rNg^i@jAk�mDn
�E>Q(�9 *'>@-+.?%6#�(6(+#&,)�!*>@-6#?>B�!>Y- ;</�.5AP>$*% "$>$#E,)#�(+"$%+#E/�# (+*,)*' '�!%+*-+.U#�>@-+%6# /�#?"$1)cY%6�!D$^$#�(
,F"B -6* h .5-6*'K@"$#?-+.�(

G1 = 〈V1, rV1
, rE1
〉
#5-

G2 = 〈V2, rV2
, rE2
〉 ) 2 >O(+"$D$D 2 (+#?%C�<K@"$#E8?#�(/�#�"�1 c!%C�ND$^$#�(F( 2 >@-e/$.5AB>$*=(e(M"$%e '#g,)i?,)#�#?>B(+#?, 3  #�/W9 .5-+*=K@"$#5-+-+#�(e/$#O( 2 ,),)#5-6( LV#5-& '#G,ei�,)#0#?>B(+#?, 3  #G/W9 .5-6*'K@"$#?-M-+#�(U/W9 �N%C8?( LE

#5-UK@"$#G '#?"$%C( #?>B(+#?, 3  '#�( /�#<( 2 ,),)#5-6(
( 2 >@-U/�*'( 4:2 *'>@-6(OIe��J�� J�K V1 ∩ V2 = ∅

L5R

* �,+�� * - þ�û��oû���� �*û�.;)8ÿ�þ�ÿ@�����W�gû�/ �gû0ü»ýb�������Fü»ý������Sÿ
. AP>V/�#L,)#�(+"$%6#?%O '��(+*',e*' =�N%6* -6.�/�# /$#?"�1 2!3�4 #?-6(�7&* d#�(M-�8 2 "$%C�N>@-Q#?-��!(6(+#10�*'>Y-6"$*-+*`
/�#b,)#5-M-6%+#]#�> %C�ND$D 2 %+-O '#�(	8��N%C�!8 -6.?%6*'(M-+*=K@"$#�(�8 2 ,),F"$>$#�(	; 8?#�(	/�#?"$1 2!3�4 #?-6(�� �!#�8
 X9 #�>B(M#�, 3  '#L/�#�- 2 "�-6#�(_ '#?"B%6(Q8��N%C�!85-+.?%6*=(:-6*'K@"$#�( 7 m�2 9 R�G �!#?%C(43 5 7 E m�9 /�.?AB>$*-g =� (M*',)* h
 =�N%6* -6.d/�#G/�#�"�1 2!3$4 #5-6( a

#5-
b
7�/�.�85%6* -C( %+#�(MD�#�85-+*'�!#?,)#�>Y- DB�!%  '#�( /�#�"�1Q#?>P(M#�, 3  '#�( A

#5-
B
/�#G '#?"$%C(&8?�!%6�Y8 -+.�%+*=(M-+*=KY"B#�(�7@DP�N%  '�e` 2 %+,\"$ '#�5 �

simTversky(a, b) =
f(A ∩ B)

f(A ∪ B)

687 ) �9! *:��# � ��! ��!��; ��-���#$��! ��#$'("�)$# ����� ����)+*<� ��-�' ��)$�>= ��������!�������! '(�����&*,! � )$� � ������� " *,-�*,'�?���-�� �
α���

β
�

0 @<A )+*> ��-��&#$��!  ���'("�)
?�������" � -�'(�����&*,! � ����� '(� ����-�� � *,��B�'�����-�#
	 ������������)+* �&��# ,*,! ��� �

simTversky(a, b) =
f(A ∩ B)

f(A ∪ B) − αf(A − B) − βf(B − A)

>



2�� f
#�(M- "$>B#&` 2 >B85-+* 2 >_D 2 (+* -6*�Y#U, 2 > 2 - 2 >$#U85% 2 *=(+(6�N>@-6# DP�N%�%C�ND$D 2 %+-�;G X9 *'>B8? "B(+* 2 >I7

D�#?%6,e#?-M-C�N>@-</�#)D 2 >B/�.?%6#?%0 X9 *,)D 2 %+-6�N>P85#)/�#�(0/�*Hf.?%6#?>@-+#�(08?�N%C�!85-+.�%+*=(:-6*'K@"$#�(?R 2 2 %6(6K@"$#
 =�Q` 2 >B8 -6* 2 > f

#�(:-</�.?AB>$*'#e8 2 ,),)#\ =�Q` 2 >B8 -6* 2 >b8��N%C/�*'>B�N '* -6.!7W85#� '�O%6#?��*#�>@-G;�8 2 ,eD$-+#?%
 '#E> 2 , 3 %6#E/$#G8��N%C�!85-+.?%6*=(:-6*'K@"$#�( 8 2 ,),F"$>$#�( DB�N% %6�!D$D 2 %+- �N"O> 2 , 3 %6# - 2 -6�! W/�#d8��N%C�!85h
-+.�%+*=(M-+*=KY"B#�(�R

* �,+���� �������Fü»ý������Cÿ���û )P�*ý,+@-�û��:û@�3ý^+`+�ý����»û��oû�þf���
2�9 #?>P(M#�, 3  '# descr(G)

8 2 >@-+*'#?>@-\- 2 "�-6#�(\ #�()8?�N%C�!85-+.�%+*=(:-6*'K@"$#�(</W9 "$> c!%C�ND$^$#
G
R Zk�!%

8 2 >B(+.�K@"$#?>@-�7B*' (+#?%C�N*-  2 c!*=K@"$#</�#F8 2 ,)DB�N%6#?%  #�( /�#�"�1�cY%6�!D$^$#�( G1
#?-

G2
#�>�`��N*=(+�!>@-

 X9 *'>@-+#?%C(+#�8 -6* 2 >�/$#�( #?>P(M#�, 3  '#�( descr(G1)
#5-

descr(G2)
 '#�(&/$.�85%6*'� �!>@-�RN2I#0DB% 2Y3  J�,)#

#�(M-\K@"$#Y7�8 2 ,),)# V1 ∩ V2 = ∅
7k #�(F#�>B(+#?, 3  #�(F/�#�(F/�#�(+8?%+*'D�-+#�"$%C(F/�#�/�#?"�1 cY%6�!D$^$#�(

( 2 >@-)(�5�(:-6.?,_��-6*'K@"$#�,)#?>@-)/$*'( 4:2 *'>@-6( I
descr(G1) ∩ descr(G2) = ∅

L R�Z 2 "$%)D 2 "$� 2 *%
8 2 ,)DB�N%6#?% /�#?"�1Oc!%C�ND$^$#�(?7@*' �#�(:-&/ 2 >B8 >B.�85#�(+(6�N*'%6#E/W9 .5-C� 3  '*% "$>B#G8 2 %6%+#�(MD 2 >P/$�N>B8?# I�"$>
�����^�?�������%�#�$��Lk#�>@-+%6#& #�(�( 2 ,e,)#?-6(�/�#U8?#�(kcY%6�!D$^$#�([,)#5-+-6�!>Y-�#�>).?��*'/$#?>B8?#& #�"$%6(kD 2 *'>@-6(
8 2 ,),F"$>B(�R S >$#b,e#�(M"B%+#�/$#b(+*,)*' '�!%+*-+. /�#b/$#?"�1 c!%C�NDB^$#�(O(?9 �ND$DB"$*# �N 2 %C(g(+"$%O"B>
�%���������#�,�	�����^�?�������%�#�$�U/�#<8?#�(&/�#�"�1OcY%6�!D$^$#�(�R

2I#�,)#?*' ' #�"$% �!D$DB�N%6*'#?,)#?>@-I/�#�/�#�"�1dcY%6�!D$^$#�(f#�(M-�( 2 "$�!#�>Y-I/�.?AB>$*@8 2 ,),)#� X9 �!D$DB�N%6*'#?,)#?>@-
*=/�#?>@-+*AP�!>Y-\ #QDB "B(Fc!%C�N>B/]( 2 "B(<c!%C�ND$^$#Q8 2 ,),F"B>]�!"�1 /�#?"�1]c!%C�NDB^$#�('7 2 7���7 :�9 R 2I#
D$% 2!3  'J?,)# /$# 85# -65�D�# /W9 �NDBDB�N%6*#�,)#?>@-�#�(M- K@"I9 * e#�(M-�>$.�85#�(+(6�N*'%+#�,)#?>@-L"$>$*'� 2 K@"$# �
8C^B�YKY"B#E( 2 ,),)#5-&/W9 "B>OcY%6�!D$^$#U#�(:-&�!(6( 2 8?*.d;\�!"gD$ '"B( "$>	( 2 ,e,)#?- /�#G X9 �!"�-+%6# cY%6�!D$^$#!R
7 ��7^B$7^E?�$7$E 9 , 2 >@-+%6#?>@-&KY"B#G/B�N>B( 85#�%M-C�N*'>$#�( �NDBD$ *=8?�N-+* 2 >B(�7� '�)8 2 ,)DB�N%C�N*=( 2 >_#�(M- 3 #��N"�h
8 2 "$D D$ '"B(_D�#?%+-+*'>$#?>@-+# (M* /$#�(Q�!D$DB�N%6*'#?,)#?>@-_,F"$ -+*'� 2 K@"$#�( I6��J��<J�KG/$#�(Q�!D$DB�N%6*'#?,)#?>@-6(
D 2 "$���N>@-U�!(6( 2 8?*#�% "$>�( 2 ,e,)#?-&;eD$ '"B(+*#�"$%C(&�N"�-6%+#�(�L ( 2 >@-&"�-+*' *=(+.�(�R

SU> �!D$DB�!%+*'#?,)#?>@-F,\"$ -+*'� 2 K@"$#g/�#�/�#?"�1]c!%C�NDB^$#�( G1 = 〈V1, rV1
, rE1
〉
#5-

G2 =
〈V2, rV2

, rE2
〉
7 -+#� '([K@"$#

V1∩V2 = ∅
7 #�(M- "B>$# %6#? =��-6* 2 > m ⊆ V1×V2

7,��J��<J�K@"$>F#?>B(+#?, 3  #
/�#�8 2 "$DB #�(g/�#�( 2 ,),)#5-C(?R S > -+#� d�!D$DB�N%6*'#?,)#?>@-g�!(6( 2 8?*#L; 8C^B�!K@"$#L( 2 ,),)#5-	/W9 "B>
c!%C�NDB^$#

0
7
1 2 "�DB "B(+*'#?"$%C( ( 2 ,),)#5-C(E/�#\ �9 �N"$-+%6#<c!%C�ND$^B#!R&Z��N%E#51�-+#�>B(M* 2 >�7P X9 #�>B(+#?, 3  #

/�#�(&( 2 ,e,)#?-6(&�!(6( 2 8?*.�( �N"�( 2 ,),e#?- v
/$�N>P(  �9 �ND$DP�N%6*#�,e#�>@-

m
#�(:-U> 2 -+. m(v) �

∀v1 ∈ V1, m(v1) =̇ {v2 ∈ V2| (v1, v2) ∈ m}
∀v2 ∈ V2, m(v2) =̇ {v1 ∈ V1| (v1, v2) ∈ m}

2I#�( 8?�!%6�Y8 -6.?%6*'(M-+*=K@"$#�( 8 2 ,),F"$>$#�( descr(G1) um descr(G2)
;_/�#?"�1	c!%C�NDB^$#�(

G1#5-
G2

#�(:-U�! 2 %6( /�.?AB>$*'#0DB�N%&%C�ND$D 2 %+-&;)"$>��!D$DB�!%+*'#?,)#?>@- m
/�#G =�\`��!l 2 >�(+"$*'���N>@-+# �

descr(G1) um descr(G2) =̇{(v, l) ∈ rV1
| ∃v′ ∈ m(v), (v′, l) ∈ rV2

}

∪ {(v, l) ∈ rV2
| ∃v′ ∈ m(v), (v′, l) ∈ rV1

}

∪ {(vi, vj , l) ∈ rE1
| ∃v′i ∈ m(vi), ∃v

′
j ∈ m(vj) (v′i, v

′
j , l) ∈ rE2

}

∪ {(vi, vj , l) ∈ rE2
| ∃v′i ∈ m(vi), ∃v

′
j ∈ m(vj) (v′i, v

′
j , l) ∈ rE1

}
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I�%6#�(+DIR
G2

L
%6#5-+% 2 "B�!.?#�(<�N" , 2 *>P(F"$>B#Q` 2 *=()/$�N>P( G2

I�%6#�(+DIR
G1

L0��*=�L X9 �!D$DB�!%+*'#?,)#?>@-
m
7�*' �#�(:-

�N 2 %C(�D 2 (6(M* 3  '#E/W9 �!/B�ND�-6#?%  '�<` 2 ,F"B #d/�#lG �!#�%6(43�5\D 2 "$% /�.?AB>$*'%� =�F(+*,)*' '�!%+*-+.E#?>@-+%6# G1#5-
G2

DP�N%&%C�ND$D 2 %+- ;e X9 �!D$DB�!%+*'#?,)#?>@- m �

sim1m(G1, G2) =
f(descr(G1) um descr(G2))

f(descr(G1) ∪ descr(G2))

I m L
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2��L/$.5AB>$*-+* 2 > /�#Q =�L(M*',)* =�N%6*-+.
sim1m

/�#Q X9 .�K@"B��-6* 2 > m >I9 #�(M-\DB�Y(<#?>@-6*J�%+#�,e#�>@-
(6��-+*=(M`��N*=(+�!>Y-6#�/$�N>B(g #L(+#?>P( 2�� #�  '#�>$#�-6*#�>@-ODB�Y(Q8 2 ,eD$-+#�/�" `��!* -�KY"�9 "$> ( 2 ,),)#5-
D�#?"�-gi?-+%6#��M.�85 =��-6.�� 7l��J��<J�K<�ND$DP�N%6*.�; D$ '"B(+*#�"$%C(Q( 2 ,),e#?-6(�R Z��!%Q#51�#?,)D$ '#!7&/$�!>B(_ '#�(
/�#�"�1Lc!%C�ND$^B#�(U.?-+*=K@"$#5-6.�(G/�#e '�gABc!"B%+#'E�7W X9 �!D$DB�N%6*'#?,)#?>@-

mA = {(a, 1), (b, 2), (c, 3),
(d, 4), (e, 5), (f, 5)}

�!D$DB�!%+*'#g '#O( 2 ,),)#5- 5
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