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+aÔ�ï'Ö�Þ ò âçæçÖ.ÙÛå�ã0Ý�ã'â|Þ�Ö�æ�Ø?åîã'å�Ö�Ý�ã�â�ãaÒÐáKÔ�íÛã'ÚzÝ�ïaÒÐáKÔ�íÛã0â|ÞiøQÞ�Ö�Ý�æ�ß�ã
ã'Öâ�ãaÒÐáKÔ�íÛã'ÚzÝ�ïaÒÐá4Ô.í6Ùmß�Ø?ø%êÛâ�ï'ø�ã'å�Ö�è0R0ã'â|Þ�Ö�æ�Ø?åHí6ÙmÖ�Ü@ê/ã
>
ÒÐá�Ö�Ý�æ�ß'Ö�ã'ø�ã'åBÖ�á�ÙÛê8ï'Ý�æ�ã'ÙÛÝKÔ4è

� ��þ�Ì��WÌBþ�Î�ÅLü/ý
	 êÛâçÙ�á0Ø?Ùîø�Ø?æçå�á�Þ?í�Þ�êÛÖ�ï�ã^íÛã?>�ã'æçø Ò�� � � �aÔ
	äã'åîø%æ�ù�Þ�å�Ö�ÙÛåîê/ã'ÙVÞ�öaã�ß^í6Ùîö & �
Ò��,IaÔ �>'F1� 1�"�.s1Q(
G )�+4"�.&/

; max(λd
P5c3I5CFd

(� , d)) d

� ",+Q6�131Q(
G
t1

)�+-",.&/�1
; λd1

P5cBI7CFd
( � , d1) 〈d, t〉

$& �'�(
; λdλP max(P ) > d 〈d, 〈〈d, t〉, t〉〉

$& �'D(��>'�1�;14"�.
; λP max(P ) > max(λd

P5cBI5CFd
(� , d))

[
$& �'�(��^'�1�;14"�.

]1
� "�+
6�1 1Q(
G

t1
)�+4"�.&/�1

; max(λd1

P5c3I5CFd
( � , d1)) > max(λd

P5cBI5CFd
(� , d))

� �BÃ¢Ì��WÌBþ�ÎvÅDü/ý
	 êÛÝ�Ø ò Þ ò â�ã'ø�ã'å�Ö�êÛâçÙ�á >�ã'æçø%æ�ã'åÛå�ãO�
Ò��,WaÔ �>'F1� 1�"�.s1Q(
G )�+4"�.&/

; λd
P5cBI5CFd

(� , d) 〈d, t〉

� ",+Q6�131Q(
G
t1

)�+-",.&/�1
; λd1

P5cBI7CFd
( � , d1) 〈d, t〉

$& �'�(
; λQλP max(P ) > max(Q) 〈〈d, t〉, 〈〈d, t〉, t〉〉

$& �'D(��>'�1�;14"�.
; λP max(P ) > max(λd

P5cBI5CFd
(� , d))

[
$& �'�(��^'�1�;14"�.

]1
� "�+
6�1 1Q(
G

t1
)�+4"�.&/�1

; max(λd1

P5c3I5CFd
( � , d1)) > max(λd

P5cBI5CFd
(� , d))

a �BÃ¢Ì��WÌBþ�ÎvÅDü/ý
	 ö!&-á�æçø%êÛâ�ãO�
Ò�� �zÔ G�� ",.��eG�G�: 6 (CG�"� A 

; λQQ(max(λd
GHI5NON

(
A
, d))) 〈〈d, t〉, t〉

Ò 0�� íÛã�íÛã'ÚzÝ�ï�áKÔ
G�"� A 

; λdλx
GHI5NON

(x, d) 〈d, 〈e, t〉〉

_ 1
+ ; λAλd2λx max(A(x)) > d2 〈〈d, 〈e, t〉〉, 〈d, 〈e, t〉〉〉

_ 1
+ ( G�"� A ) ; λd2λx max(λd
GHI5NON

(x, d)) > d2

� /D1C67( _ 1
+ ( G�"� A ) ; λd2 max(λd
GHI5NON

(
K
, d)) > d2

G�� ",.��eG�G�: 6 (CG�"� A 
(
� /D1 6 ( _ 1>+ ( G�"� A )) ; max(λd

GHI5NON
(
K
, d)) > max(λd

GHI5NON
(
A
, d))

� �BÃ¢Ì��WÌBþ�ÎvÅDü/ý
	 ö!&cÞ�öaã�ßií6æ,D�ï'Ý�ã'å�Ö�æ�ã'â�áSÒDæçå�á�êÛæçÝ�ï�íÛã?>�ã'âçâ|Þ�åOÒ�ÓUT �6ÓvÔ�Ô�#�ß�Ø?ø%ø�ã�ß'æ,��íÛã�á�á�Ù�á*á�Þ�Ù;�e�
Ò�� �aÔ _ 1
+ ; λd1λAλd2λxA(x, d2 + d1)

",GE 514"<(
Gs(+*
; λR ∃d′[d′ ≥ ��� ∧ R(d′)]

0�� íÛã�íÛã'ÚzÝ�ï
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G�� ",.��eG�G�: 6 (CG�"� A 
(
",GE 514"<(
Gs(+*

(
� /�1 67( _ 1
+ ( G�"� A ))) ;

λQQ(max(λd
GHI5NON

(
A
, d)))(λR ∃d′[d′ ≥ ��� ∧ R(d′)](λd1λd2

GHI5NON
(
K
, d2 + d1)))

�
λQQ(max(λd

GHI5NON
(
A
, d)))(∃d′[d′ ≥ ��� ∧ λd2

GHI5NON
(
K
, d2 + d′)])

�
∃d′[d′ ≥ ��� ∧ GHI5NON ( K ,max(λd

GHI7NON
(
A
, d)) + d′)]) �

0 ÙäÞ�å�íHâ�ã^í6æ,D8ï'Ý�ã'åBÖ�æ�ã'â:åS� ã�á�ÖFêäÞ?á0ã4ù@êÛÝ�æçø�ïO�
∃d′[d′ > 0 . . .

è
Í-ÌBÃs�Ûþ���ÇpÌ ��� �"Ö�Þ�å�Ö�íÛØ?åÛå�ï�â|ÞQá�Ö�Ý�Ù�ß'Ö�ÙÛÝ�ã¶íÛã�á�ã'å�á�ã'ø ò â�ã�á�íÛã�íÛã'ÚzÝ�ï�áSÒDâ�ã�á�ï�ß�×�ã'âçâ�ã�á4Ô

P
ã'Ö
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ëBÙÛæ�á�Ø?å�Ö�+�åÛæ�áU	Ûß�Ø?ø%ø�ã'å�á�ÙÛÝ�Þ ò â�ã�á�ã'Ö*øiÙÛåÛæ�á�íj� ÙÛåmØ?Ý�í6Ý�ã�Ö�Ø?Ö�Þ�â �
λQλP max(P ) > max(Q)

ï�ëBÙÛæçözÞ�ÙÛÖ�ð
λQλP Q ( P

ÒDöaØ?å'&BÖ�ã�ß�×�ØvàC	0� � �,�aÔ
ã'Ö*ëBÙÛæ�ã�á�ÖFâ|ÞSøO�'ø�ã^ß�×�Øzá�ã��^ëBÙ�ã!�

λQλP [∀d[Q(d) → P (d)] ∧ ∃d[P (d) ∧ ¬Q(d)]]
Ò  �ã'åÛå�ã�í6Ü8	�� � �6ÓvÔ4è

&@Ø?æçÖ
A
ã'Ö

B
íÛã'Ù6ù êÛÝ�Ø?êÛÝ�æ�ï'Ö�ï�á-íÛãVíÛã'ÚzÝ�ï�ácã'Ö

A ⊂ B
	�á�æ

B ( P
Þ�â�Ø?Ý�á

A ( P
è "
Ø?å�ß

â�ã%ß�Ø?ø%êÛâ�ï'ø�ã'åBÖ�ß�Ø?ø%êäÞ�Ý�Þ�Ö�æ#�iÒ
Q
æ�ß'æLÔ�ã�á�Ö�ø�Ø?å�Ø?Ö�Ø?å�ã�íÛï�ß'Ý�Ø?æ�á�á�Þ�å�Ö�è "3� Ø��¢â|Þ-özÞ�âçæ�í�Þ�Ö�æ�Ø?å\íÛã�á � � Õ

ÒÐã4ùÛã'ø%êÛâ�ã�á�Ò��aÔ.9/Ò�Ó��aÔ�Ô
	�ã'Ö�íÛã
â�� æçå;�Ðï'Ý�ã'å�ß�ã �¶íÛã�á�ß�ã'å�í�Þ�å�Ö�ã �cíÛã
â�� ã4ù6ã'ø%êÛâ�ã-Ò�ÓzÓvÔ4è
Í-ÌBÃs�Ûþ���ÇpÌ ��� ÷ ã'Ö�ã'å�á�ã'ø ò â�ã�íj� Þ�åäÞ�âçÜ6á�ã�á�êÛÝ�ï�í6æçÖFÞ�Ù�á�á�æ/ß�Ø?Ý�Ý�ã�ß'Ö�ã'ø�ã'åBÖ�Ò�ÓUIaÔ
	@ÚzÝ �?ß�ã�ð
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á�ÙÛÝ

â�ã�ß�Ø?ø%êÛâ�ï'ø�ã'åBÖ�è
Ò�ÓUIaÔ *&ó�ã^ß�Ø?ÙÛÖ�ã�Þ�Ùmã�á�ÖFêÛâçÙ�á0â�Ø?åÛÚQëBÙ�ã
â�ã
Ö�æçÝ�Ø?æçÝ*åS� ã�á�Ö*êäÞ?áFêÛÝ�Ø<� Ø?å�í�è
�^'�1  51 GH6A+4:�67+%.�� 1
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; max(λd¬ � cBA	� ADCFd (t, d))æ�ã3�
max{d | 
���������������� (t) < d}
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Ò�ÓUIaÔ
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���"! #` -(�¿
��D�

>
Þ ò æçÖ�Ù�ã'âçâ�ã'ø�ã'å�Ö�Ý�Þ�ø�ã'å�ïið
≥

�
Ò��,TaÔ "�'D(=(
6

; λQλP max(P ) ≥ max(Q) 〈〈d, t〉, 〈〈d, t〉, t〉〉Ø?Ù �
λQλP Q ⊆ P

è
� Ø?ÙÛÝ�áKÞ¶öaã'Ý�á�æ�Ø?åHí6æ,D8ï'Ý�ã'åBÖ�æ�ã'âçâ�ã,	äö &õêÛÝ�Ø?ê8Øzá�ã
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; λd1λAλd2λxA(x, d2 · d1)� Ý�ï�í6æ�ß'Ö�æ�Ø?åVß�Ø?Ý�Ý�ã�ß'Ö�ã^ê8Ø?ÙÛÝFâ�� ï�ëBÙÛæçö?Þ�â�ã'å�ß�ã^íÛãõÒ�� �zÞaÔ.ã'ÖiÒ�� � ò ÔV�
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=

$& �'D(E$F1
' #  51Q(Q(
=

NO:�+�1  6HG�GH ?1
Õsß'æ�	>$0 'D(�Ú�Þ�Ý�íÛã�â|Þ*øO�'ø�ã�á�ï'øQÞ�å�Ö�æ�ëBÙ�ã,	?ã'Öpß,� ã�á�ÖS$�1
'Së�ÙÛæBö?Þ*êÛÝ�ØBí6ÙÛæçÝ�ã�â|ÞFÝ�ã'â|Þ�Ö�æ�Ø?åSíj� æçå;�Ðï'Ý�æ�Ø?Ý�æçÖ�ïzè
Ò��6ÓvÔ $�1>'

; λdλP¬P (d) 〈d, 〈〈d, t〉, t〉〉
$F1
'

(d)
� êäÞ?á�Þ�ÙHíÛã'ÚzÝ�ï

d
è

Ò��,�aÔîó�ã�âçæçö@Ý�ã�ã�á�ÖFê/ã'Ùmæçå�Ö�ï'Ý�ã�á�á�Þ�åBÖ�è
; ¬

QOCJG�cBE)CUG
(l, dc)æ�ã!��� ����� �
	�� (l) < dc

	äØ��
dc

ã�á�ÖiÒDêÛÝ�Ø ò Þ ò â�ã'ø�ã'åBÖKÔ +ÛùÛï�ß�Ø?å�Ö�ã4ù6Ö�Ù�ã'âçâ�ã'ø�ã'å�Ö�è
����a�8�v�awÁxz}�o��q}��z�v�auKwÁr'�vu4����r��a�=��r��q}��v���0wsr�xz}��Kr���u��v§z�D� }�xz�Ku*xz�v}~�����swqu
�
�|ª�ª�����u.�~}��?wqu.��� uKo��Á��r�o�}~���q�Kwqu4oqosr����F�|xz�¶�s�v�z�����

; ∀d¬ �x�5�¿�����5� (l, d)
�8�vxõ�

¬∃d �9�5�����¿�5� (l, d)
�Qr�}�o�§�rv�-xz�K��r�wq�K§6���õ�au���wq���B��o�u���rvo�{���ws�����
u����F���au��i��u
�~}��?wqu
u4o��F}����s��wsuKosoqrv�����õ}����swq�zxz��} �F�a�au

����rv���s}xw@��r��s}~���
u��z}�o��quK���q}�u����~u�xau�xzu=��wq�*�
dc

uKo��prv��r��a ��vws}����au"����}~��xau��z}��Kr��D§�}�u��������su��?�q��u�������{���.u��a�au4xzta���
� u.�aws���a�����
uFxz��} �Á�@�v�a���v}�w"o�uFxz}�oqoq}��BuKw"u��� "!Ly$#%#
Ò��<@BÔ KYÞ�Ý�æ�ã^ã�á�ÖFø�Ø?æçå�áFÚzÝ�Þ�å�íÛãiëBÙ�ã�éaã�Þ�å�è

;
� "�+
6�1 1Q(
GS$& �'�( $F1
' )�+4"�.&/�1 �^'�1�;14"�.s1Q(
GS$�1
' )�+-",.&/U&
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$& 'D(

(
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6�1!1Q(
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)
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$& 'D(
(λd¬

P5cBI5CFd
(� , d))(λd¬

P5cBI5CFd
( � , d))

; (λd¬
P5cBI5CFd

(� , d)) ( (λd¬
P5c3I5CFd

( � , d))æ�ã �
{d | �'& � ����� (� ) < d} ( {d | �(& � ����� ( � ) < d}

	6â�ã�á.Ö�Þ�æçâçâ�ã�á*á�ÙÛê8ï'Ý�æ�ã'ÙÛÝ�ã�á0ð¶ß�ã'âçâ�ã�íÛã
éaã�Þ�å
á�Ø?å�Ö*æçå�ß'âçÙ�á�ã�á*í�Þ�å�á*â�ã�áFÖ�Þ�æçâçâ�ã�á�á�ÙÛê8ï'Ý�æ�ã'ÙÛÝ�ã�á0ðSß�ã'âçâ�ã^íÛãCK Þ�Ý�æ�ãzè�>$ %è

K Þ�æ�áOL�Þ¢å�ãîøQÞ�Ý�ß�×�ãmêÛâçÙ�áõÞ�öaã�ßVâ|Þ öaã'Ý�á�æ�Ø?å*)
max

��� ÷ Þ�Ý
max(λd¬

P5c3I5CFd
(� , d))

åS� ã�á�Ö�êäÞ?á
íÛï�+�åÛæiÒÐã'Ö�íÛãcÖ�Ø?ÙÛÖ�ãîøQÞ�åÛæS!'Ý�ã,	�ß�ãcåS� ã�á�Ö%êäÞ?á%í�Þ�å�á�ß�ã'Ö�Ö�ãîí6æçÝ�ã�ß'Ö�æ�Ø?å ëBÙS� æçâ � Þ�Ù�í6Ý�Þ�æçÖõß�×�ã'Ý�ß�×�ã'Ýõâ�ã
ê8Ø?æçå�Ö0íÛã�ß�Ø?ø%êäÞ�Ý�Þ�æ�á�Ø?åS	�øQÞ�æ�á*êÛâçÙÛÖ��?Ö0öaã'Ý�áFâ�ã

min
Ô4è

>�å°ê8ã'ÙÛÖiÞ�Ù�á�á�æ"ß'Ý�æçÖ�æ�ëBÙ�ã'Ý^â|Þ-êÛÝ�ï�á�ã'å�ß�ã%íÛã%ß�ã $�1>'\ß�Þ?ß�×�ï�í�Þ�å�á^â�ã%ß�Ø?ø%êÛâ�ï'ø�ã'å�Ö�ã'å Ò��<@BÔ4è�ópÞ
� Ø?Ý�ø�ã � ò Ý�ÙÛÖ�ã��\íÛã-â|ÞmêÛ×ÛÝ�Þ?á�ã-íÛã'ö@Ý�Þ�æçÖ!�'Ö�Ý�ã-êÛâçÙÛÖ��?ÖJ� � K Þ�Ý�æ�ã-ã�á�Ö�ø�Ø?æçå�áSÚzÝ�Þ�å�íÛãîëBÙ�ãõé�ã�Þ�å
ÒDåS� Ôsã�á�ÖFÚzÝ�Þ�å�í �zè ��Ø?å�ú

"3� Þ�êÛÝ)!�áFöaØ?å�&BÖ�ã�ß�×�Ø�à Ò�� � �,�aÔ�ã'Ö�>�ã'æçø A  �ã'åÛå�ã�í6Ü ÒDå�è ê�è Ô
	Ûß�ã'Ö�Ö�ã^Þ�åäÞ�âçÜ6á�ã ��Þ�æçÖ.ÙÛå�ã
êÛÝ�ï�í6æ�ß��
Ö�æ�Ø?åmß�Ø?Ý�Ý�ã�ß'Ö�ã^ê/Ø?ÙÛÝC�
Ò��,IaÔîéaØ?×ÛåHæ�áFâ�ã�á�á*Ö�Þ�âçâ�Ö�×äÞ�åVÞ�å�ÜcØ<��Ö�×�ã�ÚzæçÝ�â�á�è

� éaØ?×ÛåVã�á�ÖFêÛâçÙ�á*ê/ã'Ö�æçÖ0ëBÙ�ã
â|Þ¶êÛâçÙ�á*ê8ã'Ö�æçÖ�ã�íÛã�á +�âçâ�ã�á�è
ö &�íÛØ?åÛå�ã�ß�ã'Ö�Ö�ã�Úzâ�Øzá�ã,	@øQÞ�æ�áFá�Þ � Ø?Ý�øQÞ�âçæ�á�Þ�Ö�æ�Ø?å¢ÒÐã4ù ÒA@ �aÔ
	@ê�è�TaÔ�í6æçÖ.ëBÙ�ã
éaØ?×ÛåHã�á�Ö�êÛâçÙ�á.ê/ã'Ö�æçÖFëBÙ�ã
â|Þ¶êÛâçÙ�áFÚzÝ�Þ�å�íÛã�íÛã�á +�âçâ�ã�áC�

{d | ¬∃x[
PDQ�c3N

(x) ∧ �(&���� (x) ≥ d]} ( {d | ¬ �(&���� (� ) ≥ d}
è�úpúyú

� âçÙ�áFÚzÝ�Þ�öaãO��ô�ã�å�ã
öaØ?æ�áFêäÞ?áFíÛã
Ý�Þ�æ�á�Ø?åîê8Ø?ÙÛÝFâ|Þ?ë�Ù�ã'âçâ�ã^â�� Þ�Ý�ÚzÙÛø�ã'å�Ö�ëBÙÛæ�áU� Þ�êÛêÛâçæ�ëBÙ�ãiðcÒ�ÓUIaÔ�å�ã
áU� Þ�êÛêÛâçæ�ëBÙ�ã�êäÞ?á0ðSß�ã'Ö�Ö�ã�Þ�åäÞ�âçÜ@á�ã,	�êÛÙÛæ�á�ë�Ù�ã*$F1
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