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F(� R G R�� � MNCD�EF W R ��FHC�G ��#iPBGBF$�6� R ��L �C��*���BLbM�L R Z � Z R GBL
Ru+Rv
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� � ôBõ�õ��Íõ��!ó �TL ø � N�ô'Näø,ó L ô"ù � N�óBù�õ·ò

J �BF(� ��L5�!�NF CqG � MNC��QFØDEL � R � MNCÇC��äC�� ���BL��,� R M R �!�NL8MNF67 R ��FHC�G ��� R �NLXD)FHG J �BLXC�MNL8W 2�? J �"LGBL5�8L5��� R M�# ��CqG"DEF$��FHC�G�F(� � MNC���LXG ��# ��MNC � ?PE"? U L������ÇP�� S R G]D S ′ �,L � ) C ����L ��� LgD��PBM�� R �8L5� ��P��,� ��� R � ���"L ��� R DBC ) �TC�� S ′ R M�L
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(x′, tij)
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��P��,� ��� R � xk < x′

k
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k R G]D ) LYDEL	("GBL R ��L�� F ∗
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? � L8G��8L I ) L � R G WYC��qL
(x, tij) ∈ S
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(x′, tij) ∈ S ′
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k ∈ Z
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Si,k = {((x1, . . . , xd), tij) ∈ S | xi = k}.

#���F���L R ��FHZ(#%��LXL8G���� R � Si,k

F�� R GYF G'("GBF$��L4����MNF � L�C��]P"GBF � � R ��L � � ) C ��#"� ) C R D - R �8L8G�
R ZHC�G 0 ��L5����CqM��

ei

? J �BLXG I M�LXWiC��QFHG 0 Si,k

G R �NPBM R ZHZ$# � � Z F$��� S F G�NC ���"L�� ) C �èCqZ ZHC ) FHG 0��C�G"GBL5����LXD9��L����TC���P"GBF � � R ��L � 7 ��L8L#K�F$0]? � < �

T+
i,k = {((x1, . . . , xd), t) ∈ S | xi > k} R G]D T−

i,k = S\(Si,k ∪ T+
i,k).

Ti, k
+

Ti, k

_ Si, k

ei

=?>(@ È��"È ª «qt%D�vx�Qp �_o wytN�Nzxps§go Si,k
��ÌQt�vxt
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��M�C � ? 2 ) F ��� ���BL ) LXZ Z$�:�QG"C ) G DEL¤A�M�P"F -xG Z FHGBL ��F G��MNCEDEP��8LXD F G 8 E�;_? #yG C����BL8M ) C�M*D � I
Si,k

F(� R DEL�A$MNPBF -xG ��L5�!�NF CqG C�� S F��
Ψ(Si,k)

F(� R DBL4A�M�P"F -xG ZHFHGBL!C�� ���BL4M��BCqW%�BP/���FHZ FHG 0
Ψ(S)

? #yG �"R M���F���PBZ R M I � ) C DEL A�MNPBF -xG ��L5����FHC�G�� ��� R M�L R �!WiC+���!C�GBL � R ��L I$R �
) LXZ Z R �YDBL)A�MNPBF -xG�ZHF G"L5�X? #yG ��P��,� R � R ��L I ���BL5# R MNL9� R FØD ��C �	��� '�û,��'���� ? �TC���L9��� R � IF �

(x, tkl) = Si,n ∩ Sj,m
I ���BLXG k = i I l = j I xi = n R G"D xj = m

?4#yG �"R M��NF(�8PBZ R M IC�GBZ(#"��L �!��FHC�G/��C��"DBF���L8MNL8G� � # � L5� � R G�F G��LXM���L5��� IuR Z$���BCqP 0�� ���BL�#"� R G R Z(��CTGBC���FHG+�NL8M,��L �!�g?
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(x = (x1, . . . , xd), tij) ∈ S
�B��;

1 ≤ k ≤ d
�
k 6= i

�
k 6= j

� �èü '
DEL#A�M�PBF -xG ��MNF R G 0�ZHL Fk(x, tij)
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Fk(x, tij) = (Si,xi
∪ T εi

i,xi
) ∩ (Sj,xj

∪ T
εj

j,xj
) ∩ (Sk,xk

∪ T−
k,xk

),

?�ü '8û�'
εi

�B��;
εj

û�'!����'������ � '�� �.;+'���ýB� '4�èü '4�!� �����Tý�<4'��/�£û!�.'��¦ý <
vk
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 Si,xi
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Sj,xj

R G"D Sk,xk
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Si,xi

C�M
Sj,xj

DEC G"C��¤GBL5�8L5��� R M�FHZ(# FHG��LXM���L5��� Sk,xk

? 9 L ) F ZHZ&Z R ��LXM
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���BL¤PBGBF$�"� R �8L5��FHG Fk(x, tij)
? � C ) L!��LXM I WiC��ÇF G 0 R PBGBF$� � R �8LiC��

Fk(x, tij)
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Fk(A ∪B) = Fk(A) ∪ Fk(B)
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F 0
k (x, tij) = (x, tij)

����;
F n+1

k (x, tij) = Fk(F n
k (x, tij)).

� ü�'���� �èü ' DEL#A�M�P"F -xG ��CqGBL
F ∗

k (x, tij)
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F ∗
k (x, tij) =

⋃

n≥0

F n
k (x, tij).

Sk x, k

Si x, i

Sj x, j

Sk x, k

Si x, i

Sj x, j
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U L���P��~GBC ) ���"C ) ��� R � (x, tij)
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F ∗

k (x, tij)
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(x, tij)
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�

(y, t) ∈ F ∗
k (y′, t′) ⇒ F ∗

k (y, t) ⊂ F ∗
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J �BF(�TG R �NPBM R Z Z(#¤ZHL R D��6��CÍDEL	("GBL ���BL �èCqZ ZHC ) FHG 0 �"R M���F R Z�C�M*DELXM&C���L8M F ∗
k (x, tij)
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∀(y, t), (y′, t′) ∈ F ∗
k (x, tij), (y, t) � (y′, t′) ⇔ F ∗

k (y, t) ⊂ F ∗
k (y′, t′).
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k (y, t)
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Sk x, k

Si x, i

Sj x, j
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Si x, i

Sj x, j
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(y, t) ∈ F 2

k (x, tij)
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Fk(y, t)
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