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�\B`4?M\C74 d7DE6Fl�2361D,;E6Fl�d?M1=y250�MF� B`JK2�;�]f6 ~ :<4 � 6FDN;N25D,05B�z?BKMW6�]f61M\�GC?B`4G;N23;N/[M@614�z?BKMW6�]f6�]f6FJKDN/[M]�� B`d?d?B`DN;N614?B`4 ~ 6<m�.(�?BK�KC?6nB`;W;EDN25z7Cf;{6[MR;$]f:K4 ~ d?B`DN;N23;N25:<4?47/n6F4�MW:KC?MRS�6F4eMW61l*z70561M��?:KC?M�MW6103:K4
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0|B i?J<C7DE6%bÜ�GC72\DN61d7DN/[MW614G;N6�0561M�op:K4 ~ ;E23:K4?M�]P� B<d7d?B`DN;N614?B`4 ~ 6�dy:<C?D ~ �?BK�GC76 MN:<C?MWS�6F4?MN6Fl�z7036Km
A�B ~ :<4?MW;NDEC ~ ;E23:K4 ]f61M�d?B`DN;N23;N25:<4eM{61MW;�DE/1B<032|MN/F6I]f6 l�B<4725�FDE6�B`Cf;E:<l�B
;E25�GC76�6F4 MN/Fd?B<DEB<4G;{036[M
C?472 � 6FD�M�]f61M��GC?B<4G;N23;N/1M�614n234G;N61D � B<030561M�614�DE6FJKDN:KC7d?B`4G;�05B�l�ÀFl�69d7DE:<dy:<DN;N25:<4�]f6 ~ 0523614G;EM�6F;,6F4[XopC7®F®12�iyB`4G;n[k6F4eMWC723;N6 ~ 61M�254G;N6FD � B`05036[M�de:KC7D�JKB<DEB<4G;N25D(C74?69l�612305056FC7DE6�J</F4?/FD�B`0525MEB
;E23:K4Pm> d?B<DW;E23D@]761M@op:<4 ~ ;N25:<4?Mk]�� B<d7d?B<DW;E6F4?B<4 ~ 6 ~ 2�SÛ]f6[MNMNC?M1=?:<4c:Kzf;N256F4G;\036[M@]f61J<DE/1M@]P� B<d7d?B`DN;N614?B`4 ~ 6
]76 ~ �?B<�GC76n;EDEB<4?MEB ~ ;E23:K4Üdy:<C?D ~ �?B ~ C74 ]f61M$MW:KC?MRS�6F4eMW61l*z70561M��?:KC?M1m�A
B%i?JKC7DE6I^)]f/ ~ DN23; ~ 6[M
� B<0361C7DEM�dy:<C?D�0µ� 6F4?MN6Fl�z7056�]f61MU;EDEB<4?MNB ~ ;E23:K4?M�]fC ~ 0523614K;9YKm

o@p�qer_st�u v qew7p�s x�yep�q z7{}|ez7{}|7~ �b��|<�+� �	�.� ��� ~.{e�b� zb�}� � {}| �.���_�b� �e�){� � � � �� � � � �� � � �� � � �� � � ��n� � � � �� � �� � � �� � ��n� � � �� � � �� � � �� � �� � ���� � �� �� � � �� � �� � ��b� �
�L���9� Y�����MNÍ�AB%FÍ<Ï?!�'�Ð A�%

�L����� bE����Ð�AyÏ?!}'�Ð�A�%E=_� Í�Ñ<Ñ?Í�M-!ÛÌDA­Í�A­ÏEÌ@Ñ?Ð
Î�M,(5Ì-%1=�' �i*DMNÌ?AB!�%�%FÐ
Î�%-/WÌDAB%FÌD��ËD(5Ì-%E=_� Í !�!}M-'�Ë�Î�!
o.p�qer_szb{<|ezb{<|b~ �e��|<�+� � �+� ��� ~+{e�b� zb��� � {<| �.���_�b� �e�){x�ybp�q  b��� zP�)    ¡�¢ z7�)   b��� z7�)    ¡�¢ z7�)    ¡�¢ zP�) � � � � £7¤ ¥�� £7¤ �}�� � � £7¤ � £b¤ � £b¤ � £b¤ �� � £7¤ �}� £7¤ ¥�� £b¤ � £b¤ �� � £b¤ � £b¤ � �� � � �

�L���9� ^E�\¦�Ì<# M§*-%E=_� Í�Ñ<Ñ?Í�M-!ÛÌDA­Í�AyÏ�Ì@Ñ?Ð
Î�M�(3Ì©¨�(@'�Ì?AB!«ª

Q�çµæ ¬�ó®­i­9ì�í�47ò°¯�ùWì�ó@ò
A
6 s1u�
�
(ýB�n�±���5u � ��� ÿ vws ÿ � � ýeu MN6 ~ B<0 ~ C7036 ~ :<l�l�6�056�dy:<C7D ~ 614K;�B`JK6�]f6 ~ 03256F4G;�M9MWC7d7S

dy:<DN;EB<4G; ~ 6�;,23;N61l�MN6�;��e:<C�d?B`D�D�B`d7dy:<DN;,B`C�47:<l�z7DE6k;E:`;�B`0P]f6 ~ 03256F4G;EM�]?B`4?M�0|B�z?B<MN6�Ä

FSupp(X,A) =

∑

c∈C

[

S(c, (X, A))
]

]

|C|
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:kj�0569]f6FJKDN/9MNC7d7dy:<DN;
S(c, (X, A))

254?]f2|�GC76�MW2�056 ~ 05256F4G;
c
MNC7d7dy:<DN;N690�� 2�;E6Fl�MW6F;��?:<C

(X, A)
m

¿@:<C?M�B � :<4eM�d7C ~ :K4?MR;�B
;E6FD[=Pd?B`D�B`JKDEB<d7�76{bfm5Y<=��KC?6{05B ~ B`D�]f254?B`0523;N/{]�� C74wMN:<C?MWS�614?MN6Fl*z?036��?:KC]f/1de614?]�]f6�05B*;N6 ~ �7472|�KC?6\]f6 ~ :Kl�df;EB<J<6\Cf;N25032|MN/F6<mf¿@:<C?M(;ND�B`4eMWdy:KMN:<4?M�;NDE:<2|MU]f6 ~ 61M(;E6 ~ �7472|�GC761M
]7B<4?M(036 ~ :<4G;E6�gt;N6\]f61M(l�:`;N23o�M�MW/[�GC76F4G;N256F0|M��e:<C?M(6�;Ud7DN:Kde:GMW:K4?M�;EDN:K25M(]f/�ie472�;E23:K4?M�]fC$MNC7d7dy:<DN;kÄ
•
�?�<�K�<�G�e���7 [ F��MW6�zeB<MN6�MWC7D�036 ~ :<l�df;�B`JK6
ÇWMNC7d7dy:<DN;N6(Á(476(MWC7d?de:KDW;E6�d?B<MRÒ,�pd7DE6Fl�25�FDE6�l�/F;N�7:f]f6
]f6 ~ :<l�df;�B`JK6[�Xm?¾�:KC7D�056*MWC?d7de:KDW;@]P� C74c23;N61l�MW6F;,�?:<C
= ~ 6105B ~ :<4?MN25MW;N6�¯ ~ :<l�df;�B`z725032|MN6FD ~ �?BK�KC?6
~ 03256F4G;�B¼°GB`4G;$DE/1B<032|MW/ B`C l�:<254?M�C7476Iop:K25M�0|B MN/1�GC76F4 ~ 6 ]P� B ~ �?B
;�MFm«²kC76F0��GC76 MN:<23;$056 ]f61J<DE/
]�� B`d?d?B`DN;N614?B`4 ~ 6�]76c0µ� B ~ �?B`;{]fC ~ 03256F4G;{dy:<C7D�0�� 2�;E6Fl �e:<CP=�MN2 ~ 6103C?2�S ~ 2�6[MR;�47:K4Ã4tC70�= ~ �?BK�KC?6
~ 03256F4G;@B`C?DEB�0369l�À1l�69dy:<2|]7M�Ä
SSpeedyFuzzy(c, (X, A)) = 1 ³}´ ∀[x, a] ∈ (X, A) µ µa

(

t[x]
)

> 0
6�;@È�MN2347:K4Pm

•
¡I¢3£?¢3���7 [ F��DE6Fdy:KMN6*MWC?DkC74 ~ :Kl�d7;EB`JK6*MN6FC7250305/��µ]f6FC7gt25�Fl�6�l�/�;N�?:t]76�]f6 ~ :Kl�d7;EB`JK6[��my�\B`4?M
~ 6�;W;E6kl�/F;N�7:f]f6K=G056@4?:<l*z?DN6\]f6 ~ 03256F4G;EM�MNC7d7dy:<DN;EB<4K;UC74{23;N61l�MN6�;U�?:KC{4P� 61MW;U254 ~ DE/Fl�614K;E/k�GC76�MW2
~ �?BK�GC76�2�;E6Fl ]f6,0|B9MN/1�GC76F4 ~ 6 ~ B`4?]f2|]7B`;N6 � /1DN23i?6�056@MN6FC7250?dy:<C7D�036@]76FJ<DE/,]�� B`d7deB`DN;N6F4eB`4 ~ 6,]7B`4?M0|B�MW/[�KC?6F4 ~ 6�]P� B ~ �?B
;�M�]fC ~ 0523614K;�Ä
SSpeedyFuzzy(c, (X, A)) = 1 ³}´ ∀[x, a] ∈ (X, A) µ µa

(

t[x]
)

> ω
6F;@È�MW2547:<4
m

•
¥@§?¨[©?ª¼ªÛ�e���? 1 F�IDE/1B`052|MW69C74

Σ
S ~ :Kl�df;EB<J<6�MN6FC7250305/��µ�GC?B
;EDN25�Fl�6�l�/�;E�7:f]f6�]76 ~ :Kl�d7;EB`JK6[��m?OÛ0

M1� B<J<23;(]f6,d?DN614?]fDE6�6F4 ~ :Kl�df;N6,0�� 23l�dy:<DN;EB`4 ~ 6@]f6 ~ �?B<�GC76�23;N61l�MN6�;(�?:<C�deB`DEl�2?036[M�;ND�B`4eMNB ~ ;N25:<4eM
]�� C74 ~ 0523614K;�]7B<4?M�056 ~ B`0 ~ C?0y]fC�MWC?d7de:KDW;[mt¾�:KC7D ~ 6F0|B7=G:<4�]f/�ie472�;

α
�GC72­DN61d7DN/[MW614G;N6,0|B�op:K4 ~ ;E23:K4

]�� B`d?d?B`DN;N614?B`4 ~ 6\MN6FC?230503/16�Ä

αa

(

t[x]
)

=
{

µa

`

t[x]
´ ³}´ µa

`

t[x]
´

> ω

0 ³}´	¶n·-¶
¿@:<C?M�:Kzf;N6147:<4?M9B<03:KDEM�Ä

STotallyFuzzy(c, (X, A)) = ⊥θc

j=1>[x,a]∈(X,A)[αa

(

tj [x]
)

]
=�:Zj

>
6�;

⊥
MW:K4K;�0561M�:Kde/1DEB`;N61C7DEM�]f6\;NS�47:KDNl�6�6�;�;NS ~ :<47:KDNl�6\J</147/FD�B`0525MN/1M1m
A
6

Σ
S ~ :<l�df;EB<J<69�Â;EDN:K25MN25�Fl�6�l�/�;N�?:t]76[��6[MR;�614�o�B<2�;(C74 Σ

S ~ :<l�df;EB<J<6�MN6FC7250305/<=KB � 6 ~ C74�MN6FC7250
ω
¯�®F/FDE:?=t250P4P� 61MW;@]f:<4 ~ deB<M�47/ ~ 61MEMEB`25DN6�]�� 6F4�o�B`25DN6�C74 ~ B<MUd?B`DN;N2 ~ C?03256FD[m

Q�ç}Q 3*ï
òH^�ùb¸�ì�í?îe47êkö ï�ò;¬¹­9ïPï
ð®º®¯,ó®»f»"ºÊïf4;¼ îNõ@îP¯,ó®»f»"º
A�B$]f/1l�B<D ~ �?6*B<]f:Kdf;N/16*dy:<C7D��7�K�<�K�G�e���7 [ �� 6�;�¡I¢3£?¢3���7 [ F��61MW;\MN25l�250|B`25DN6Kme¾�:<C?D ~ �?BK�KC?6

~ 03256F4G;1=�250,MF� B`JK2�;�]f6�d?B`D ~ :KC7DN25D*0�� 6F4?MN6Fl�z7036n]f6nMW6[M�;ND�B`4?MEB ~ ;N25:<4?M*de:KC7D�;NDE:<C � 6FD*0|B%MW/[�KC?6F4 ~ 6
~ B`4?]f2|]7B`;N6<my¾�:<C7D ~ �?BK�KC?6�2�;E6Fl�MN6�;9]f6*0|B$MN/1�GC7614 ~ 6K=e250�6[MR;\47/ ~ 61MEMNB<23DE6*]f6 � /1DN23i?6FD\MW2�056�]f61J<DE/]�� B`d?d?B`DN;N614?B`4 ~ 6�61MW;$Ä
4?:<4)4tC70�dy:<C?D��7�K�<�K�G�e���7 [ ��w:KC)MWC7dy/FDE256FC7D�B`C)MW61C7250

ω
de:KC7D�¡�¢3£7¢�Ó

���7 [ F�Pm?�k�1M��GC76\05B�MN/1�GC76F4 ~ 6 ~ B`4e]f25]?B
;N6�6[MR; � B`0525]f/16��p0�� 614?MW61l*z7056�:<D�]f:<4?47/\]761MU2�;E6Fl�MN6�;EM�6[MR;MNC7d7dy:<DN;N/\d?B`DU056 ~ 03256F4G;���=f036\d?B<D ~ :<C7D�M�]7B<4?M(036[M�;EDEB<4?MEB ~ ;E23:K4?MU]fC ~ 03256F4G;�61MW;�MW;N:Kd7de/\6�;�056\MNC7dfS
dy:<DN;@]f6�05B�MN/1�GC7614 ~ 6�61MW;,254 ~ DE/Fl�6F4G;E/<m
A�� B<03JK:<DE2�;E�7l�6��7�K�<�K�G�e���7 [ ��%�pDE61MNdPmt¡�¢3£7¢5���7 [ ��y�(MN6@zeB<MN6kMNC7D�05B�op:<4 ~ ;N25:<4�]76 ~ B<0 ~ C70�]fC�MNC7dfS
dy:<DN;

CalcSpeedySupp
�pDE61MNdPm

CalcMiniSupp
�@6F;�0|Bnop:<4 ~ ;N25:<4

FindSpeedy
S
Seq

�pDE61MNdPm
FindMiniSeq

���KC?2@DE6 ~ �761D ~ �76cC?476 MN/1�GC7614 ~ 6 ~ B`4?]f2|]7B`;N6�deB`DEl�2,;N:<C7;N61M�0561M�;EDEB<4?MEB ~ ;E23:K4?M
]�� C74 ~ 05256F4G;1m

Q�ç>½ é�ì¾4�^�ùWùbº«¯@ó®»f»"º
A�� B<03JK:<DE2�;E�7l�6 ¥,§?¨[©?ª¼ªÛ�y���7 1 F���KCeB`4G;�¯%05C72�61MW;�d705C?M ~ :Kl�d7036Fgf6 ~ B`D�230�DE6Fdy:KMN6cMWC?D�C?4

Σ
S ~ :Kl�d7;EB`JK6*MN6FC7250305/<m­>,254?MN2�de:KC7D ~ �eB<�GC76 ~ 03256F4G;�6�; ~ �eB<�GC76�MN/1�GC7614 ~ 6K=e250�o�B`Cf; ~ :K4?MW2|]f/1DN61D,036
l�6F25050361C7D�]f6FJKDN/�]�� B`d7d?B<DW;E6F4?B<4 ~ 6U]f61M�23;N61l�MN6�;�M�d?B`DEl�2G0561M�;EDEB<4?MNB ~ ;E23:K4?M�]76 ~ 6 ~ 03256F4G;[m`.(6�]f61J<DE/
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6[MR; ~ B`0 ~ C705/ ~ :Kl�l�6�0�� B<J<DE/FJKB`;N25:<4I]f6[M9MWC?d7de:KDW;�M9]f61M�23;N61l�MW6F;EM�]f6�0|BnMW/[�KC?6F4 ~ 6<m�OÛ0�o�B`C7;�/FJKB`S
056Fl�614K;kDN6[MWdy6 ~ ;N6FD@0µ� :<D�]fDE6�]761M�23;N61l�MN6�;�M��?:KC?M�DE6�;N614tC?MFm­.(6 ~ 2
23l�dy:KMN6�C74nd?B`D ~ :KC7D�M�6�gf�?B`CeMR;E2�o
]761M�;EDEB<4?MEB ~ ;E23:K4?M1m`¿,/1B<47l�:<254?M1=<¯9d?B<DW;E23D�]f6@05B9]f/1l�B`D ~ �76�d7DE:<dy:KMN/F6�]7B`4eM@��8�25:`;�6F;(B`0�m5=Kb`ÈKÈ`_G��=
4?:<C?M@d7DN:Kde:GMW:K4?M�C7476*l�2|MN6�6F4cÝ9C � DE696�Æ ~ B ~ 6�]�� C74c;E6F0�d?B`D ~ :KC7DEM�deB`D,0�� 254G;N61DNl�/1]725B<23DE6�]f6�0|B4?:`;N25:<4I]76 ~ �76Fl�254PmeT@4 ~ �761l�254 ~ :KDNDE61MNdy:<4?]�¯�C7476*234?MW;EB<4 ~ 2|B
;E23:K4cde:GMNMN25z7036�]761M,23;N61l�MW6F;EM\]f6
0|B$MN/1�GC7614 ~ 6 ~ B<4?]f2|]7B
;E6�]7B<4?M@0561M@;ND�B`4eMNB ~ ;N25:<4eM,]fC ~ 03256F4G;[my¾�03C?MN256FC7D�M ~ �?6Fl�234eM@dy6FC � 6F4G;kÀF;NDE6254723;N25/1M@de:KC7D,C74 ~ 03256F4G;,6�;k230�MF� B`JK2�;,]f6 ~ :<4?MN6FD � 61D ~ 6F05C72
]76�d705C?M�op:<DN;@]f61J<DE/<=?M1� 250P6[MR; ~ :<l�d7056�;[=dy:<C?D,036 ~ B`0 ~ C70P]fCcMNC7d7dy:<DN;1m

¿ x+À�x>Á ÂD�>�µu�s$�?��������ý �
L�:<C`«R:<C7D�M@¯�deB`DN;N25Dk]f6[M�;ND�B`4eMNB ~ ;N25:<4eM@]fC ~ 03256F4G;*YK=?ieJ<C7DE6*^7=e47:<CeMkB<0305:<4?M,230503CeMR;EDN61D@0|B$]f/FS

l�B<D ~ �76�B<]7:<df;E/F6\d?B`D ¥@§?¨[©?ª¼ªÛ�e���? 1 F��dy:<C?D ~ B`0 ~ C?0361DU0569MWC?d7de:KDW;�]f6�0|B�MN/1�GC7614 ~ 6 ~ B<4?]f2|]7B
;E6
g
SRºÃm

< ([bonbons, peu])([soda, bcp]) >
=GB � 6 ~ C?4$MW61C7250 ω ¯�È7m bfmKT@4 ~ �761l�234{6[MR;UC74�;EDN25d7056�;~ :<4G;N614?B`4G;,0|B�MW/[�GC76F4 ~ 6�]f/R«W¯�;EDN:KC � /16<=f0�� 23;N61l¦MNC72 � B`4G;,DN6 ~ �76FD ~ �7/9B`254?MN2
�GC7690561M,]f61J<DE/1M�]�� B`d7SdeB`DN;N6F4eB`4 ~ 6�]761M�]f23¬­/FDE6F4G;EM�23;N61l�MW6F;EM1m`¾�:<C7D�254723;N256FD�056�d7DE: ~ 61MEMWCeMF=
2507°�B ~ DN/[B
;N25:<4�]�� C74 ~ �761l�254

ch1
�GC72 ~ :<4G;N256F4G; (∅, ([bonbons, peu]), 0)

�KC?2 ~ :<DEDN6[MWdy:<4?]9¯@05BkMW/[�GC76F4 ~ 6(]f/W«W¯�;EDN:KC � /16@� seq �X=0�� 2�;E6Fl DN6 ~ �76FD ~ �7/k�
rechCour

��6�;�056�]76FJ<DE/�]�� B`d7d?B<DW;E6F4?B<4 ~ 6��
degCour

��m<¾�:<C7D�0|Bk;ND�B`4?MEB ~ ;N25:<4
]PY<=

rechCour = d1[1]
=?]f:K4 ~ 036 ~ �761l�234

ch1
6[MR;,l�2|M�¯k«R:<C7D�d?B<D

(< ([bonbons, peu]) >,

([soda, bcp]), 0.75)
m

��4?MWC?2�;E6<=[de:KC7DP0|BU;ND�B`4?MEB ~ ;N25:<4�]?bf=�C?4\4?:<C � 61B`C ~ �761l�234�61MW; ~ DE/F/ ch2← (< ([bonbons, peu]) >,

([soda, bcp]), 1) ~ B<D�]eb ~ :<4G;E23614K;90�� 23;N61l [bonbons, peu]
�GC72�61MW;�056�d7DE6Fl�256FD�2�;E6FlV]f6�05BnMN/�S

�GC7614 ~ 6 ~ B`4?]725]7B`;N6Km
ch1

61MW;{l�25M�¯�«R:KC7D ~ B<D�]?b ~ :K4K;E23614G; [soda, bcp]
m
ch1

61MW; ~ 05:KM ~ B`D�230
~ :<4G;N256F4G;�;N:KC?M�0561M�/F05/Fl�6F4G;�M�]f6n05B"MN/1�GC76F4 ~ 6

g
SRº­m�A
B�;ND�B`4eMNB ~ ;N25:<4Ã]7^ 61MW;�614?MNC72�;E6n6�g7B`l�23S

4?/F6<mf��03056 ~ :K4K;E23614G;
ch2
m DN6 ~ �y.(:<C?D1=G036 ~ �761l�254

ch2
61MW;,]f:<4 ~ l�:f]f23i?/�6F4 (< ([bonbons, peu])

([soda, bcp]) >, ∅, 0.75)
= ~ 6 ~ �761l�254c61MW; ~ 03:GMFmy¿,/1B<47l�:<254?M1=7036�d?B`D ~ :KC7D�M�61MW;@:<df;E23l�2|MW/*6�;k4?6

~ :<4?MN6FD � 6K=?dy:<C7D�]f61Cfg ~ �76Fl�254?MkB<CIl�ÀFl�6�MW;EBK]f6�]76�d?B<D ~ :<C7D�M1=?�GC76 ~ 6F05C72�]76�l�6F25050361C7D\]76FJ<DE/]P� B<d7d?B`DN;N614?B`4 ~ 6<me>,254?MW2�=?056 ~ �761l�234
ch1

61MW;@/F0525l�2547/*]76�05B{032|MR;E6*]f6[M ~ �761l�254?M�dy:<C?D@056 ~ 0523614G;
Y ~ B`D�B¼°KB`4G;\C74%]76FJ<DE/�]P� B<d7d?B`DN;N614?B`4 ~ 6*254fop/1DN256FC7D9¯

ch2
m�AP6�d?B`D ~ :KC7D�M@MN6�dy:<C7D�MNC72�;�6F4eMWC723;N6

~ :<l�l�69234e]f25�GC7/�ieJ<C7DE6k_em

�L����� _F�\Ä¾ÅtÌ?�,Ñ"(3ÌF=KÌ,Ñ7Í MNÏ�Ð
Î�MK%(Ñ7Ð`Î�M,(3Ì�Ï?(@'�Ì?AB!«ª
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A�� B<03JK:<DE2�;E�7l�6 ¥,§e¨1©?ª¼ªR�e���7 [ ��{C7;N25032|MW6k05B�op:<4 ~ ;N25:<4

FindTotallySeq
�GC72yDN/[B`0525MN6,C74�d?B`DNS

~ :<C7D�M�:<D�]f:K4747/�]f6[M,;EDEB<4?MNB ~ ;E23:K4?M�]�� C74 ~ 05256F4G;1myAP:<D�ME�KC?69036�d?DN61l�256FDk2�;E6Fl�MN6�;\]76�05B$MW/[�KC?6F4 ~ 6
6[MR;,;EDN:KC � /K=fC74 ~ �761l�254n61MW; ~ DE/F/9B � 6 ~ 036�MWC7d?de:KDW;@]f690�� 2�;E6Fl�MW6F;1myAP61M�;ND�B`4?MEB ~ ;N25:<4?M�MNC72 � B<4G;N61M
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g ß2àZµ g á k á�³}âbã$ä�å7¶�æ7å¾æ7çK¶nè�´	è�ç§é}å-µ_ê�µnåb¶n³�åbë¹ìní	å¾ènå�é�î�çK¶n³<çKæeé�´	·-¶n³�ï¹ðnçKî�æb·-änî>´	îñ Ü�Û�ÜkÝ¾Þ
m µní	å�ènåbò-î�â�³}ä�ðnð ·-î>é�ènå¾í@ç9ë«åb´	í	í	åbänî>å�î>å7ð�î�âb³}åb¶Dé<ç§é�´	·-¶Eènå g á>ó´	¶n³�é}çK¶næb´	âbå5ð�çKî�ë«´kí	åb³_é�î�çK¶n³<çKæeé�´	·-¶n³�ènå¾ô

Chemins õ�ö2÷.ø ÝPù�ú�ùEÛ�û üKý-þkÜ�ü ø → ÿ>ø ù�����üPù�ý�����þ
Ü�ü���ú�ù�	
�9þkÜ�ü����
�������
���� ��
�����
 ß 
����������! ��#"$� g ß2à "$�&%(')�&*+����,-���(.�*+�� (/
0�����*1��
�����2 34�5�768
��7�9
���3:,-�$�;�<"$���;
 g ß2à>=�+"$��?;0��$��*8�7
���� �)� 3:
��&�8"$��
@"$��?�*A�7
@"B2 ��C$C���*��5�7�!���! ���"��7
@"�3 DE�7*+���;�&
F34�5�768
��7�&
G"$�8
���� =
Chemins← H�Inåbë«´	¶BJ ∅ µ g óLK M�î>³�é7µ!N$OP�þkÜ�ü æ�I�çKã?änå¾é}î�çK¶n³}çKæbé�´	·-¶ t ∈ ôRQ û ÷ üPùP�þkÜ�ü æ�I�çKã?änå�ð�çKî>æ7·-ä�î�³ ch ∈ Chemins µ$¶n·-¶ ë«´	³_ïES�·-änîgï¹í@ç5é}î�çK¶n³}çKæbé�´	·-¶ t Q û ÷ ü§ùT ÷EJ ch ¶n·-¶ æbí	·-³�OVU�ö þZü øT ÷EJ ch K î>åbæ�I!H"·-änî ∈ t O<U�ö þkü ø�

t
 ����;�&3:���;����2 34�5��61
����9
�3W� ��"$��?$*+��"$�� �/����7�X�834�5�76Y"$�8�+2 34�5��61
����9��
���
��-C���*�3:����*1���Z
��7��34�

ω =
ch K ènåbò�H"·-änî ← ch K ènåbò�Hf·-ä�î1[ >[x,a]∈ch \ ]&^+_5`�aLb�c>] αa(t[x]) de ð è�ç§é}å�J ch O
df ÷ Ú T ÷f ÷ Ú T ÷P�þkÜ�ü S ú�ùhg8i ch K î�åbæ�I!H"·-änî_á�jkQ û ÷ ü§ù�����l*+�� �/���*+ (/���3: �3����!�8��68��� 3:��*+�$�m3m���nC���
�
�3mo7� ��"��h (/���613:�l �����*A���;� =T ÷EJ+J g óLK ò-åeé7J S�O ∈ t OVpqJ >[x,a]∈gS.get(j)αa(t[x]) > ch K ènåbò�H"·-änî7r S�s:O+O�Uiö þZü ø
¶�å(tEu_åbæ�I!H"·-änî ← g ó!K ò-åbé7J S�O
dPgþkÜ�ü ´ ú�ù j i S>á�jFQ û ÷ üPù¶nå�t�ó$åbã ← ¶nå�t�ó?å7ãv[ g ó!K ò-åbé7J+´4O
d¶nå�tEw�åbò�Hf·-ä�î ← ¶�å(tEw�åbò�H"·-änî8[ ch K ènåbò�H"·-änî7r ´ s$df ÷ ÚxPgþ
Ü�ü¶�å(tEw�åbò�H"·-änî ← ¶nå�tEw�åbò�Hf·-ä�î8[ >[x,a]∈gS.get(j)αa(t[x]) d
Chemins← Chemins∪ änð è�ç§é�å�JAJ+¶nå�t�ó$åbãZµk¶nå�tEugåbæ�I!H"·-änîbµZ¶nå�tEw�åbò�Hf·-ä�î�O+OBdf ÷ Ú T ÷f ÷ ÚyP�þkÜ�üf ÷ ÚyP�þkÜ�üT ÷zJ+J g óLK M�î>³�é ∈ t Ozp{J2¶�·-¶BJ&|Bî�åbë«´	åbîA|BçK³�³<çKò-å�O+OAOkU�ö þkü ø�5���h�!����,-�����} (/���613:�l��
��V �*+���8
�39���}*+���! ����;�&*+�8� �kC!*A�7683:��*@34�5��61
����V"$�~� ��
����������! �� =

ch← H�Inåbë«´	¶BJ ∅ µ g óLK M�î>³�é7µ >[x,a]∈gS.firstαa(t[x]) OLd
Chemins← Chemins ∪ ch de ð è�ç§é�å�J2æ�I!OBdf ÷ Ú T ÷H�Inåbë«´	¶n³�K ��ð�é�´	ë«´��bå�J5OXd ����� 3:613:�!���&3:���}"$��
G6���34�;
1o����;
@ (/���613:�;
 =f ÷ ÚyP�þkÜ�üP�þkÜ�ü æ�I�çKã?änå5ð�çKî>æ7·-ä�î�³ ch ∈ Chemins Q û ÷ ü§ùT ÷zJ ch ¶�·-¶ æbí	·-³�OVU�ö þZü øH"ä�é7J ch OLd �+�7� 346834�!�$�m3m���l"$��
@ (/��76834�;
G����39�!�8 ��$��,-*+���;��C���
@�5�����5�~� ��
����������! �� =f ÷ Ú T ÷f ÷ ÚyP�þkÜ�ü

ch← Chemins.first d � Chemins
�!�8 ��$�;�m3m�7�;��C!� ��
~�7�X�1� �86��73:�4� �7��*VC���*A ��$��*�
8 ��$6EC!� ��� =

m← �(ch K ènåbò�H"·-änî ) d �����v��?�*A�5?��kC�����*~�&*+�$��,>�7*zC!��3:
G*+���;,-���$��*@� �1"��5?$*+�8
���C$C���*�� =�«ù?ÝPþkÜ�ü-Ú
ù�ü
m d
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FindTotallySeq
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MN:<4G;�6�g7B<l�2547/161M�dy:<C7D ~ �761D ~ �?6FD�MW:K2�;�0|B\MNC723;N6,]f6�0|B�MW/[�KC?6F4 ~ 6<=`MN:<23;�C?476�47:<C � 6F05036Uop:K25M�056�]f/Fz7C7;]76905B�MN/1�GC7614 ~ 6K=7MW:K2�;�C7476�B<l�/F0523:KDEB`;N25:<4�]761M ~ �761l�254?M�;EDN:KC � /[MFmfL�:<C?M�0561M chemins
dy:KMEMW25z70561M

MN:<4G;(B<234eMW2 ~ :<l�d705/�;E/1M(B`C�opC7D(6�;U¯�l�6[MWC?DN6,]f6k0µ� 6�g7B<l�614{]f61M�;ND�B`4?MEB ~ ;N25:<4?M�]7C ~ 0523614G;1=<056k]76FJ<DE/
MNC7d7dy:<DN;@]fCnl�6F2503056FC?D ~ �76Fl�254�dy:<C?D�;N:<C7;N690|B�MN/1�GC7614 ~ 6�6[MR;�6F4eMWC723;N69DE6�;E:<C7DE47/Km
A�B�op:<4 ~ ;N25:<4

Update
de61DNl�6�;�]f6,l�6�;N;NDE6k¯�«R:KC7D�0�� /�;EB`;(]�� B � B`4 ~ 6Fl�6F4G;(]f6 ~ �?B<�GC76 ~ �?6Fl�234
mKA
Bop:K4 ~ ;E23:K4

Optimize
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MN2,C74 ~ �761l�254�25]76F4G;N2|�GC76nl�B<25M�]76cl�612305056FC7D{]f61J<DE/c]�� B<d7d?B<DW;E6F4?B<4 ~ 6nB%/�;N/�;EDN:KC � /ndy:<C7D�056
~ 03256F4G;[m�A�Bnop:<4 ~ ;N25:<4

CalcTotallySupp
~ B`0 ~ C?036�036�MWC7d?de:KDW;�]�� C?476�MN/1�GC7614 ~ 6 ~ B`4e]f25]?B
;N6�6F4
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FSupp ³�änðnð ·-î>éE��·-ä è�å¾í@ç9³}âbã?änåb¶næbå g ókd

FSupp,nbSupp,m← 0 dP�þkÜ�ü æ�I�çKã?änå5æ7í	´	åb¶Dé c ∈ C Q û ÷ ü§ù
m← �B´	¶�ènô�·Ké<çKí	í �nó$åbã!J g á>óZµ Tc O
d�+���l�+%7�����&�����Z
��-C$C���*��E ��$��*+�$�;�z"$�8� �
����������! ��~� ��"$��?�*+�8
��-C$C���*��E"��h 7� 3:���;� =
nbSupp �G� m df ÷ ÚxPgþkÜ�ü

FSupp← nbSupp �X[ C [�d�®ùDÝPþ
Ü�üKÚ
ù�ü
FSupp d

�<�kÍkÑ Ð�Õ
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ch µ$ð�çKî>æ7·-ä�î�³¾ï9ë«åbé>é�î�å5ïkS>·-änî
ch K ³�åbã ← ch K ³�åbã ∪ch. î>å7æ�I!H"·-änî�dT ÷EJ ch K î>å7æ�I!H"·-änî7K ¶�å(�?é 6= ∅ OVUiö þZü ø

ch K î>å7æ�I!H"·-änî ← ch K î>åbæ�I!H"·-änî(K ¶nå��$é�dT ÷ Ú
þkÚ�A�!���<�>���&�1�+���!�A��� �Z�-¡(¢-�B����£��
�5¤����!¥�¡(��¦G���x£>� ���F�4�)£7§B��¨n�&�>©
ªk« ¬�­(®X¯

ch °�d
f ÷ Ú T ÷

�L���9� Z1�©��Ð�A­ÏD!}'�Ð�AB%
CalcTotallySupport

Ì?!
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¿@:<C?M�B � :K4?M�Cf;N25032|MN/�]f61M9«R6FCfg ]f6�]f:K4747/161M{MN°t4K;E�7/�;E25�GC76[MFm(AP61M{z?B<MN61M{]76I]f:<474?/F61M{:<4G;{/�;E/
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; ~ 03256F4G;NS�]7B`;N6FS�23;N61l�B`Cfg7�GC76F050561M(:<4
� 256F4G;kB`«R:<Cf;E6FD,B`05/1B`;N:K23DE6Fl�6F4G;�]f61M@�KCeB`4G;N23;N/[MFm?�\B`4eM�C74cMW6 ~ :K4?]�;N6Fl�d?M1=?C?4�deB`DN;N23;N25:<474761l�6F4G;B<Cf;N:Kl�B
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;EDN�[M(]76F4?MN61M(6�;�DN614?]f614K;U036[M(;N61MW;EMUB`D�]fC?M ~ B<D(61030561M(234G;E/FJ<DE6F4G;�]f6,;EDN�[M�op:KDW;E61M ~ :<DEDE/F0|B
;N25:<4eM�B`254?MN2
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