
��
���	��������

��
�����

����

���

�	�� ����



������	����

	�$� #��

$�"
���!�

���������������



NVUP�#���F[YYY+	<(�:6� �

NVUQ�E����F
FFFF5��5���8FJ!�,;�C@��J��)���1-���
}}�='���&?���
��1-���
}}XtjosmFtsF_yqxoJdwkvFXngsskqw�bnyF^osIFdsozkvwox|FtlFZg{gooH

NVUO������F+	<(*�

NVUN�>���F�<(D.� �

NVUM�4$��F+	<(*�FG���������~����

NVTV��A��F+	<(*�

NVTU�0���F+	<(*�

NVUR��7��F
FFFFF93�����B%��"����
}}FXtrhoskjF_tjyqgxotsLXtjosmFb|wxkrFG\gipF]KFftqlIFdsozKFtlFXgqoltvsog�
}}FXgwigjkFXtjosmFbinkrkwFltvFYvvtvFXtsxvtqFosFbgxkqqoxkFgsjFbugikF
FFFFFFFFFXtrrysoigxotswFFGbnyF^osIFdsozkvwox|FtlFZg{gooHF

G�,;/2��������������~����

�aKaKFegvwngrtzIFWigjkr|FtlFbioksikwFtlFxnkFWvrksogsFbbaH

b[cWOMNUF`tKPLRS



ryxwÇC»(ÈÊj|���������j�����������j����������j��j��������j}�������j
jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj������Ç"ZQ�aÉ�F`�!È

ryxvÇ_�ÈÊj
jjjjj0�-�!ÇK�	�É;��!È
jjjjj0�J[¨/¤�Ç�"�*É;��!È
££j¼À·°¾ÆÂ½Ã¶·±<1[£nOM\�¨¦¦«nÇ)�?È

ryxxÇ�.ÈÊj¿²ÆÅ®Å¸Á³¯Å´§0�J[Ç89�É;��!È

ryxyÇI&ÈÊj0�J[PT¨Aª§$:Ç9�DdÉ^=4YS!�!È
£££££££££Ç]HfN�6ÈÇ�oj|���� �mj���������j{������j��j��������È
£££££££££�W¨RV0��JÇ�
LUÉ�b�!ecgPT3È

ryyqjkryyr+r7ljÇXSÈÊj
jjjjj¾Ä®¹»®µÇhL@,É��%�!È
££Ç������j~�������É����¡�����j����olj¢�>ÇG'2�ÉÁ¹º0�È

ryyrÇ5#ÈzjFE§B�Ç�L6�Éi�(�!È
££££££££j�����������j������j��j|���j}�������j��������j{�����
jjjjjjjjjjjjjjjjjjjjjjjjk������j�����mj���������j����������l

k����{¥ ©¬È

���{sqrxj��otpuv



����æN�ç��
�����.,�ÜØÛãåÐÆ(z���¥�� ÒåÝÕÆ$TËY8ÀÃ��
¼¼¼¼¼¼¼¼¼¼¼¼¼����������������æ�@��è�££�tÓÕÙß[_6yç
¼¼��µ»°³¶²¶®¨��º³¦±µ®²±µ�®±�¢®¬±¦¯��ª¶ª¨¶®²±�
¼¼¼¼¼��¦´¦¶��·´±¦µª¸���±µ¶��«²´� ´²§¯ª°µ�²«��±«²´°¦¶®²±�£´¦±µ°®µµ®²±�

����æxOç�
�������³³´²º®°¦¶®²±�¶ª²´»�²«�²·¶³·¶�µ¶¦¶®µ¶®¨µ���!iè}Mu
 #ç
¼¼¼\efhÅ½¾É2��UJIæ�lgèxO #ç
¼¼¼�±¯®±ª�¦¯¬²´®¶°µ���¦±·µ��¦¯¯©²´²µµ²±è�|a #{ #ç�

����æF)çé
�����¢²°ª��ª¹�¢®¬±¦¯� ´²¨ªµµ®±¬��©ª¦µ�«²´� ´ªµª±¶�¦±©��·¶·´ª��¦¬±ª¶®¨�
¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼¡ª¨²©®±¬����ªµ°²±©�����¦³³µ��¤±®¸�²«� ¯»°²·¶�
��������ÇL�Å¿ÊÁ¼æ B�è��[_6ç
������¢�£���-Ë9ÈsÂÃ¼æ���"è=^W #ç

����æcHçé�2�Ä�0Æ;U]#X�~¼æ>A�èE� #ç

����æj+ç��%QrPÄÏÑâÔå13æ�nK
è<kpq&ç
¼¼¼¼¼¼¼¼�ÎäÖåÜØÛ���7mÆTRÄ'D(?��æC�dè45 #ç

����æ.*ç��ob<SÄ2�:	æ�lvVè.* #ç
¼¼¼¼¼¼¼�¼Þá×àÚÍÌÅ½¾É��Æ/�æ��G�wè.*Z` #ç

¢�£�������²�����



 ¨¨§è-�é©�èë�ê�r�Fé

 ¨¨¨è[Séì�ÞÕãX6^Q �b$½ÀÉâÎÛÚâÖc<
�����������������������������������������������������èL�(��ê�.@zj)%)é
¡���è�yéì�o�`�fl¿²µÂA~è09�ê5/2m%)é

¡�� èh>éì��'g�¾;#ÑÊßâÔÆè�	�eê�&%)é

¡��¦è�/éì� ¨¦¦4¿�´IÁÃº³ê¹·¼¡��¦4À��´IÁÃ¼
�������������������°Â³���=´"ÀÍÝß×ÌçÏàå@zÀ+KÄw±Â
���������������������������������������������������������èn�O�ê%�)�%)CBé

¡��¥è��éìDJÀ�"¾p�ès���ê��2�t¶Å*��é

¡��¤èRuéì���,P�¿|ÂÐäçáÇÙè,�q�êa_%)é

¡��¡è��é©�ZTÄj)¸Âè��d��êv�ZT�)fl?é

¡��¢èY�éì�H�ÀÍåØßçÒæÈÆãÐÀ��¿»°¼
�����������������������������������������������������èGS{�êN7�gÏÜåÔÓËé
¡��£è��éì�¡��¤4"��}�¾«®
��������������������è1]V�ê�!U
¡��¤4DJ"��}����M8é

¡��§è�:1éì�)�W�����)��À�À²~¾iÀH�ÀflÔçÜ
��������������������������������������������������������������������è3\x�êEkd%)é

«®ª¡� §�¬¯�¥�¤¥



¦¤¥§à�Zá® �$Äq
Ë>`ÀG1-�Ë�mÁÉ
                                    àz*�2â)&?15gm�Sy{ÐÝÑÞ�á

¦¤¥«àWvtXBáå ��N/�r^\ÄÂÅ0]Mâ�IMåÕÚ¾ÈÌÆ
                             �ÊÉ¿æà�d7�âWj15�y{PP�á

¦¤¥ªà�Aáå J�Å��Äe ßJ�Åes
                  àE�	�âu�f�¦¥
8:â��15o�TRá

¦¤¥©à�Uáå ºV!Å�»Ë�¾É ¡ 1#���ÅäãH ¡ 
                                                       à1#���â1#���r��á

¦¤¥¨à<A63Xáå.��i
¸¸¸¸¸¸¸¸¸³°²#r��à}�~�â�F15á
¸¸¸¸¸¸¸¸¸N/Ï×ÍÔÛr�Å�OÅ¼ÉN/��ÎÏÓÙÇÅ@�
                                                                  à1l�"â�b��15á

¦¤¥¦à1�áåào��inÀá

¦¤¥¥à�;áå 9k�c ¡ º½ÅÃ»ÇÅL½
                                                       à�¹Ya2âCQx|15�5�á

¦¤¥¤à�F[
áå ÖÜÞÏØÒÔ¸+�=àzD�*â+�=p���á

¦¤¤àA%htáå A%Å_'Ä�,àzAw(4â�#���K����á

µ±¶¯¦¤¥¬ ´·¢«£©ª



�2l&l%'rus
�#�(�89HNLR8J^VW:
89H[\^ab8N]abT]bT]W^ca8LZdWV<b^<RT`ZTU[W8J^VW:

-�l(��p�"
+�l��4�p.g

McXX\T](�z
y�l(��
qt��4�

�����*jxMcXX\T](�no$f�
(�6
p5��*

PNQHA?@E8��!/%'�v+�%')liml0 �w

���1x�#�LR(�khl��(�x
7�3���,�	xNQA?@E<CB;8__=@G<AD;8A?@E

HKS@?89A?@E:;8IWe^]V8ZZV8Z]8N]X^`\TbZ^]8QYW^`e89A?@E:8

PNQHA?@F8O^=F>CD



*(+'" !%�)/�&�#$

��	5���

�����2�	5���3
����

*-,../.��78:=@�����78:=@

�	�����4�10���78:=

EECS, MITCMRR, UC San Diego

����@<9;>?6���@��������



1(2"�����->������

183==>=LVTYX[UZ\	�
287�#9B�/;3F7@
�]��^,3@:�+7D9=A>=

$;3C67�183==>=!�)>8=�'CBB>=��^
#7BBF�183==>=!�)C69B8�(D7F

��^(,%4
�����8BB?A!��D9<7>�5><�����������

G.@3;�'9AB>@F!�$;3C67�&��183==>=HR	��IJML
� ����
���K�QPJ0>47@B�/@957KNO
183==>=LS[UWY\

287�(=B7@D97E7@!�*3;9AE3�#@7EAB7@

(https://ethw.org/Oral-History:Claude_E._Shannon)



"�#������0	��
��

"+$//0/<��=>?@
�	�	"+$//0/��
9���$4+(.$4,&$-�#+(028�0)��0..5/,&$4,0/3:
�	"	#	�	��60-	���11	�����������������5-8�$/'��&40%(2�����

�	�	"+$//0/��
9�0..5/,&$4,0/�#+(028�0)�"(&2(&8�"834(.3:
�	"	#	�	��60-	���11	����������&40%(2�����

�	"+$//0/��9���$4+(.$4,&$-�#+(028�0)��28140*2$1+8�:
#(&+/,&$-��(.02$/'$���0/),'(/4,$-���"(14(.%(2��������

���!��53(5.�0)��,3402,&� $1(23�,/��28140-0*8
https://www.iacr.org/museum/index.html

���!�3; 2(3(/4$4,0/�0)�"+$//0/�3���������$4+(.$4,&$-�
#+(028�0)��28140*2$1/8

+4413�

777	,$&2	02*
.53(5.
3+$//0/��	+4.-



�����
����(���	��

�#�''('5��789;

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

two information sources—amessage source and a key source. The key source
produces a particular key from among those which are possible in the system.
This key is transmitted by some means, supposedly not interceptible, for ex-
ample by messenger, to the receiving end. The message source produces a
message (the “clear”) which is enciphered and the resulting cryptogram sent
to the receiving end by a possibly interceptible means, for example radio. At
the receiving end the cryptogram and key are combined in the decipherer to
recover the message.

MESSAGE
SOURCE

MESSAGE
M TK

ENCIPHERER CRYPTOGRAM
E

CRYPTANALYST
ENEMY

TK
−1

DECIPHERER

SOURCE
KEY

KEY
K

MESSAGE
ME

KEY  K

E

Fig. 1. Schematic of a general secrecy system

Evidently the encipherer performs a functional operation. IfM is the mes-
sage, K the key, and E the enciphered message, or cryptogram, we have

E = f(M, K)

that isE is function ofM andK. It is preferable to think of this, however, not
as a function of two variables but as a (one parameter) family of operations
or transformations, and to write it

E = TiM.

The transformation Ti applied to message M produces cryptogram E. The
index i corresponds to the particular key being used.

We will assume, in general, that there are only a finite number of possible
keys, and that each has an associated probability pi. Thus the key source
is represented by a statistical process or device which chooses one from
the set of transformations T1, T2, · · ·, Tm with the respective probabilities
p1, p2, · · ·, pm. Similarly we will generally assume a finite number of possible
messagesM1, M2, · · ·, Mn with associate a priori probabilities q1, q2, · · ·, qn.
The possible messages, for example, might be the possible sequences of En-
glish letters all of length N , and the associated probabilities are then the
relative frequencies of occurrence of these sequences in normal English text.

661
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����7%*/+*)0�&*)/*)1� I(M ;W ) = 0
<latexit sha1_base64="oGHx6F8Y6Mp2yO/pPnIxbdaTDtw="></latexit><latexit sha1_base64="UTobxYWrSjSCUcxKO3tAnG7/Ihg="></latexit><latexit sha1_base64="UTobxYWrSjSCUcxKO3tAnG7/Ihg="></latexit><latexit sha1_base64="otyS2ysqYhDpgnQ0zM92y/yykqk="></latexit>

���	P (s) =
1
|S| ,

<latexit sha1_base64="UzEskfVgUfARKMWGP+aSvL5jr6I="></latexit><latexit sha1_base64="cUcyPk2mrzUunrUkiBHJY24WbP0="></latexit><latexit sha1_base64="cUcyPk2mrzUunrUkiBHJY24WbP0="></latexit><latexit sha1_base64="/YX0vSWDl+u2SA1c1dR0O2DpOWA="></latexit>

KH(U) � NH(S)
<latexit sha1_base64="yWpAXBk/tzKBmZOg74vu1+wO9O4="></latexit><latexit sha1_base64="sgJHYY5YpyoExgeg7dLacx6gqto="></latexit><latexit sha1_base64="sgJHYY5YpyoExgeg7dLacx6gqto="></latexit><latexit sha1_base64="YSOpypHV5Ms9Rh8OxK7yIUa8Et0="></latexit>

���

����


�����
W

<latexit sha1_base64="ghcRyKAcc/geGM9RDuRPMLh5LdY="></latexit><latexit sha1_base64="jG06H9eQgJhAjQLqbYVYCpH9+LI="></latexit><latexit sha1_base64="jG06H9eQgJhAjQLqbYVYCpH9+LI="></latexit><latexit sha1_base64="AL9OseRz8yATMW7Dvkyx7OD/RRY="></latexit>

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit> M = SN

<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

���

V = UK
<latexit sha1_base64="RY9u5OgcQlhvFkOq0WoYoxCUF0s="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="ybmz/AkMXqzpL1Mw+pMxCyjKZns="></latexit>

P (U) =
1
|U|

<latexit sha1_base64="5qx8o1SFR3lP366/VOEckSZtGZQ="></latexit><latexit sha1_base64="ZdUtQPomovEo5R1Kbr2bt2pg0c4="></latexit><latexit sha1_base64="ZdUtQPomovEo5R1Kbr2bt2pg0c4="></latexit><latexit sha1_base64="i/XnLO8qSOQkBmGE43xkpYGrQCo="></latexit>

H(V ) � H(M)
<latexit sha1_base64="40WkbPBv2kyu7JD3do7BUy70JIo="></latexit><latexit sha1_base64="6awuY4t5SB0h5RgGRttpT+9WpFg="></latexit><latexit sha1_base64="6awuY4t5SB0h5RgGRttpT+9WpFg="></latexit><latexit sha1_base64="hoOBtb5+mT7R1U+tuTH6LHDEtiQ="></latexit>

H(V ) � H(V |W )
<latexit sha1_base64="k/sjPuANexOEYnLkrWWUVbwiw4Y="></latexit><latexit sha1_base64="Gnvhc+12Us+AQJ2GLBms/62iy3Q="></latexit><latexit sha1_base64="Gnvhc+12Us+AQJ2GLBms/62iy3Q="></latexit><latexit sha1_base64="kxlnX2++0uMstDwUxBBSy47Ytu4="></latexit>

= H(V M |W )
<latexit sha1_base64="0B/ZGHim+31meKvyzp6SU+L03ls="></latexit><latexit sha1_base64="unbxZmmBM052gxsmeLaYTzTEGdY="></latexit><latexit sha1_base64="unbxZmmBM052gxsmeLaYTzTEGdY="></latexit><latexit sha1_base64="FJ1jn8qkxD+MuVdgjQAIIGMrQzU="></latexit>

= H(M |W ) + H(V |MW )
<latexit sha1_base64="IA5eTCHVfWzp67kmkC+qQcb9V8w="></latexit><latexit sha1_base64="Ycy3FvsKxq1LJsYhf1eX6YZmjz0="></latexit><latexit sha1_base64="Ycy3FvsKxq1LJsYhf1eX6YZmjz0="></latexit><latexit sha1_base64="6m1nm2d7vn9+cxpA1iG+OXMyuWw="></latexit>

� H(M |W )
<latexit sha1_base64="tDDjPX6VzcR6+lVo3EjbRyiHEkg="></latexit><latexit sha1_base64="dJ4BRX0+ol0ufUm78iz6GMfaYMs="></latexit><latexit sha1_base64="dJ4BRX0+ol0ufUm78iz6GMfaYMs="></latexit><latexit sha1_base64="3Y8+L9YeJJ5cCys6mYMhWI6wuv0="></latexit>

= H(M)
<latexit sha1_base64="o6W7aAq3XAPFJ7veTdX0l8X9wOw="></latexit><latexit sha1_base64="jO757E8ODmxP8iEv2MdYOsv1iH8="></latexit><latexit sha1_base64="jO757E8ODmxP8iEv2MdYOsv1iH8="></latexit><latexit sha1_base64="k+ZJQ9iBu74oji7qh9dpzCwSqeQ="></latexit>

H(M |W ) = H(M)
<latexit sha1_base64="MDIkaY+fhGB0rEFe3zrZ4T6S3u8="></latexit><latexit sha1_base64="VxP9vBcH7WzRCfZpPAwcC15BuSw="></latexit><latexit sha1_base64="VxP9vBcH7WzRCfZpPAwcC15BuSw="></latexit><latexit sha1_base64="CnXUSj7ua4SJ3emDp2OLKiXAJVk="></latexit>
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����@'-5.-,6�(-,5-,7� I(M ;W ) = 0
<latexit sha1_base64="oGHx6F8Y6Mp2yO/pPnIxbdaTDtw="></latexit><latexit sha1_base64="UTobxYWrSjSCUcxKO3tAnG7/Ihg="></latexit><latexit sha1_base64="UTobxYWrSjSCUcxKO3tAnG7/Ihg="></latexit><latexit sha1_base64="otyS2ysqYhDpgnQ0zM92y/yykqk="></latexit>

���	P (s) =
1
|S| ,

<latexit sha1_base64="UzEskfVgUfARKMWGP+aSvL5jr6I="></latexit><latexit sha1_base64="cUcyPk2mrzUunrUkiBHJY24WbP0="></latexit><latexit sha1_base64="cUcyPk2mrzUunrUkiBHJY24WbP0="></latexit><latexit sha1_base64="/YX0vSWDl+u2SA1c1dR0O2DpOWA="></latexit>

KH(U) � NH(S)
<latexit sha1_base64="yWpAXBk/tzKBmZOg74vu1+wO9O4="></latexit><latexit sha1_base64="sgJHYY5YpyoExgeg7dLacx6gqto="></latexit><latexit sha1_base64="sgJHYY5YpyoExgeg7dLacx6gqto="></latexit><latexit sha1_base64="YSOpypHV5Ms9Rh8OxK7yIUa8Et0="></latexit>

=?<>��*-52+1�$04/-5�

�
<latexit sha1_base64="dGiUFOfZfKSvHPvqxZm+7LpR2ws="></latexit><latexit sha1_base64="w7gEtVIz16ZhJamGfIC/tWx1T2I="></latexit><latexit sha1_base64="w7gEtVIz16ZhJamGfIC/tWx1T2I="></latexit><latexit sha1_base64="v400MP2YfilprUbQtzl7you5pxY="></latexit>

�
<latexit sha1_base64="dGiUFOfZfKSvHPvqxZm+7LpR2ws="></latexit><latexit sha1_base64="w7gEtVIz16ZhJamGfIC/tWx1T2I="></latexit><latexit sha1_base64="w7gEtVIz16ZhJamGfIC/tWx1T2I="></latexit><latexit sha1_base64="v400MP2YfilprUbQtzl7you5pxY="></latexit>

S = Y = U = {0, 1}
<latexit sha1_base64="1YUJBX7X/xXLB1tq5ggTg6Brce0="></latexit><latexit sha1_base64="VPJgDmYWFRlMYiYiThy1FM2Abcw="></latexit><latexit sha1_base64="VPJgDmYWFRlMYiYiThy1FM2Abcw="></latexit><latexit sha1_base64="NkTdLIhRpZPKu+0nWfusJJf9dgk="></latexit>

���

����


�����
W

<latexit sha1_base64="ghcRyKAcc/geGM9RDuRPMLh5LdY="></latexit><latexit sha1_base64="jG06H9eQgJhAjQLqbYVYCpH9+LI="></latexit><latexit sha1_base64="jG06H9eQgJhAjQLqbYVYCpH9+LI="></latexit><latexit sha1_base64="AL9OseRz8yATMW7Dvkyx7OD/RRY="></latexit>

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit> M = SN

<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

���

V = UK
<latexit sha1_base64="RY9u5OgcQlhvFkOq0WoYoxCUF0s="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="ybmz/AkMXqzpL1Mw+pMxCyjKZns="></latexit>

P (U) =
1
|U|

<latexit sha1_base64="5qx8o1SFR3lP366/VOEckSZtGZQ="></latexit><latexit sha1_base64="ZdUtQPomovEo5R1Kbr2bt2pg0c4="></latexit><latexit sha1_base64="ZdUtQPomovEo5R1Kbr2bt2pg0c4="></latexit><latexit sha1_base64="i/XnLO8qSOQkBmGE43xkpYGrQCo="></latexit>

S
<latexit sha1_base64="fTloN3Ha4Ht3oDYuEVoL7YGrKVM="></latexit><latexit sha1_base64="lyzGjHZ8STkHV/bmhEBJI9aF/oE="></latexit><latexit sha1_base64="lyzGjHZ8STkHV/bmhEBJI9aF/oE="></latexit><latexit sha1_base64="/WnGzPUDsRCFsfYuPz6hkwsMnls="></latexit>

Y
<latexit sha1_base64="2mEeN6m93qnqJqxaITJ7gH1MMPM="></latexit><latexit sha1_base64="lv6i9A37Q/0yQarjoJZbiSOopoU="></latexit><latexit sha1_base64="lv6i9A37Q/0yQarjoJZbiSOopoU="></latexit><latexit sha1_base64="uEsotvDOnd9jJJjFkquJE0fXVoQ="></latexit>

S
<latexit sha1_base64="fTloN3Ha4Ht3oDYuEVoL7YGrKVM="></latexit><latexit sha1_base64="lyzGjHZ8STkHV/bmhEBJI9aF/oE="></latexit><latexit sha1_base64="lyzGjHZ8STkHV/bmhEBJI9aF/oE="></latexit><latexit sha1_base64="/WnGzPUDsRCFsfYuPz6hkwsMnls="></latexit>

N = K
<latexit sha1_base64="B6JW3HPWH4YX+SXD70Hk/Ny12O8="></latexit><latexit sha1_base64="Co+ntGzOurG12l4U7dh19hjd1ik="></latexit><latexit sha1_base64="Co+ntGzOurG12l4U7dh19hjd1ik="></latexit><latexit sha1_base64="tHoOU1O2hGclg2Igi8Hi8UjLNQ4="></latexit>

U
<latexit sha1_base64="evQB467UzgBvnQJHkpfJ7ACUqL4="></latexit><latexit sha1_base64="Bdl/Evdmtv7sqtVuyNCUvx3vqkM="></latexit><latexit sha1_base64="Bdl/Evdmtv7sqtVuyNCUvx3vqkM="></latexit><latexit sha1_base64="Fs7ASo5dNmwPLF3CkhJudWEhRpQ="></latexit>

H(V ) � H(M)
<latexit sha1_base64="40WkbPBv2kyu7JD3do7BUy70JIo="></latexit><latexit sha1_base64="6awuY4t5SB0h5RgGRttpT+9WpFg="></latexit><latexit sha1_base64="6awuY4t5SB0h5RgGRttpT+9WpFg="></latexit><latexit sha1_base64="hoOBtb5+mT7R1U+tuTH6LHDEtiQ="></latexit>

H(M |W ) = H(M)
<latexit sha1_base64="MDIkaY+fhGB0rEFe3zrZ4T6S3u8="></latexit><latexit sha1_base64="VxP9vBcH7WzRCfZpPAwcC15BuSw="></latexit><latexit sha1_base64="VxP9vBcH7WzRCfZpPAwcC15BuSw="></latexit><latexit sha1_base64="CnXUSj7ua4SJ3emDp2OLKiXAJVk="></latexit>



*(+'#!"&�)4�"$ $%

*1,3343;��<=>?

����(-.,2�B H(M |W ) > 0,
<latexit sha1_base64="35PtqWl5REtZCcKiYNVU5tnxttU="></latexit><latexit sha1_base64="QUMqbt4dBlr96AfKda/dSFRSR1A="></latexit><latexit sha1_base64="QUMqbt4dBlr96AfKda/dSFRSR1A="></latexit><latexit sha1_base64="rtUj1P1Mq0e6DUtS4SL0B4DUdJI="></latexit>

H(V |W ) > 0
<latexit sha1_base64="SAqbybMUgtAIc6BdslP/w/w9jFU="></latexit><latexit sha1_base64="eAfTuLRVbQsx4WGjfDIAGCc5ewk="></latexit><latexit sha1_base64="eAfTuLRVbQsx4WGjfDIAGCc5ewk="></latexit><latexit sha1_base64="wsQeU+0wh9/bCHv7mt3ImYqVz/A="></latexit>

����@*6543027�(-.,2�B H(V |W ) = H(V )
<latexit sha1_base64="tLODoLuKK38eY9iiWu4fYOuMEvc="></latexit><latexit sha1_base64="3lUz/mD4ao5py7zWHuffb+SUvEw="></latexit><latexit sha1_base64="3lUz/mD4ao5py7zWHuffb+SUvEw="></latexit><latexit sha1_base64="p4if+sxH4KZb9s6TaPdDvO/b7Kc="></latexit>

�/45�,37���N
<latexit sha1_base64="ZhwWGUG72Yv9H1ytVrndaahSDCI="></latexit><latexit sha1_base64="mUH/eKiAG8lZD4U7eTuDcQkx+pU="></latexit><latexit sha1_base64="mUH/eKiAG8lZD4U7eTuDcQkx+pU="></latexit><latexit sha1_base64="jmtNEjlHp+XfyqzioJ9XfPPGFeo="></latexit>

���

����

�����
W

<latexit sha1_base64="ghcRyKAcc/geGM9RDuRPMLh5LdY="></latexit><latexit sha1_base64="jG06H9eQgJhAjQLqbYVYCpH9+LI="></latexit><latexit sha1_base64="jG06H9eQgJhAjQLqbYVYCpH9+LI="></latexit><latexit sha1_base64="AL9OseRz8yATMW7Dvkyx7OD/RRY="></latexit>

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit> M = SN

<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

���

V = UK
<latexit sha1_base64="RY9u5OgcQlhvFkOq0WoYoxCUF0s="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="ybmz/AkMXqzpL1Mw+pMxCyjKZns="></latexit>

K
<latexit sha1_base64="DsoPZGQxeJU3VT/1gEphWPtKshk="></latexit><latexit sha1_base64="YfslFPiIyRg6ixGd4SkyskSqwbo="></latexit><latexit sha1_base64="YfslFPiIyRg6ixGd4SkyskSqwbo="></latexit><latexit sha1_base64="ceVOfsKYcpX2Z0ikGIfbHWubAyc="></latexit>

B�
AN
<latexit sha1_base64="ZhwWGUG72Yv9H1ytVrndaahSDCI="></latexit><latexit sha1_base64="mUH/eKiAG8lZD4U7eTuDcQkx+pU="></latexit><latexit sha1_base64="mUH/eKiAG8lZD4U7eTuDcQkx+pU="></latexit><latexit sha1_base64="jmtNEjlHp+XfyqzioJ9XfPPGFeo="></latexit>

9	:8��

����P (s) =
1
|S| ,

<latexit sha1_base64="UzEskfVgUfARKMWGP+aSvL5jr6I="></latexit><latexit sha1_base64="cUcyPk2mrzUunrUkiBHJY24WbP0="></latexit><latexit sha1_base64="cUcyPk2mrzUunrUkiBHJY24WbP0="></latexit><latexit sha1_base64="/YX0vSWDl+u2SA1c1dR0O2DpOWA="></latexit>

P (U) =
1
|U|

<latexit sha1_base64="5qx8o1SFR3lP366/VOEckSZtGZQ="></latexit><latexit sha1_base64="ZdUtQPomovEo5R1Kbr2bt2pg0c4="></latexit><latexit sha1_base64="ZdUtQPomovEo5R1Kbr2bt2pg0c4="></latexit><latexit sha1_base64="i/XnLO8qSOQkBmGE43xkpYGrQCo="></latexit>

H(V |W ) = H(V M |W ) = H(M |W ) + H(V |MW ) � H(M |W )
<latexit sha1_base64="fsEl5utZMmLVZmEdYLzQyz5mVLw="></latexit><latexit sha1_base64="uJdwiWxnzQ5nHNNaFWnVN9yQh+M="></latexit><latexit sha1_base64="uJdwiWxnzQ5nHNNaFWnVN9yQh+M="></latexit><latexit sha1_base64="TyBuEsXqK7daGo+H8kMPmYIVmQo="></latexit>
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<latexit sha1_base64="ghcRyKAcc/geGM9RDuRPMLh5LdY="></latexit><latexit sha1_base64="jG06H9eQgJhAjQLqbYVYCpH9+LI="></latexit><latexit sha1_base64="jG06H9eQgJhAjQLqbYVYCpH9+LI="></latexit><latexit sha1_base64="AL9OseRz8yATMW7Dvkyx7OD/RRY="></latexit>

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit> M = SN

<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

���

V = UK
<latexit sha1_base64="RY9u5OgcQlhvFkOq0WoYoxCUF0s="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="ybmz/AkMXqzpL1Mw+pMxCyjKZns="></latexit>

��6789:
H(V |W ) = H(V M |W )

<latexit sha1_base64="Yh1x4vT9EBb86HMYDJ4rZUm2wRQ="></latexit><latexit sha1_base64="jENebiaBYHsMCY2YEjJaz7h0AkM="></latexit><latexit sha1_base64="jENebiaBYHsMCY2YEjJaz7h0AkM="></latexit><latexit sha1_base64="+pNRhiv09s7KODaFofiUtd1vH6M="></latexit>

= H(V ) + H(M |V ) + H(W |MV )�H(W )
<latexit sha1_base64="cbxHPWUPittKL3v098kolBDWlYk="></latexit><latexit sha1_base64="IuQZ0thnLcjOu3I5AEe7wGANDyo="></latexit><latexit sha1_base64="IuQZ0thnLcjOu3I5AEe7wGANDyo="></latexit><latexit sha1_base64="HxFBBStfrHYe/ebn834NMifuTCg="></latexit>

&)0*1/�"-2,+3

= H(V ) + H(M)�H(W )
<latexit sha1_base64="S1/ib1pWf0c6OVMvFJ2AvOV9MnQ="></latexit><latexit sha1_base64="qlBetuID00OvaC4N3XVps0w9mWY="></latexit><latexit sha1_base64="qlBetuID00OvaC4N3XVps0w9mWY="></latexit><latexit sha1_base64="W5GFiZQz7XxGXLoPZpheNqIZDXs="></latexit>

= H(V WM)�H(W )
<latexit sha1_base64="BBNJ63NwecT/LVbX8u8PMGcipBE="></latexit><latexit sha1_base64="TjTorLCl3V4xTBu3fJstS8t/tSg="></latexit><latexit sha1_base64="TjTorLCl3V4xTBu3fJstS8t/tSg="></latexit><latexit sha1_base64="+T3wEftdHGHSE6IXynpqxNNy77Y="></latexit>

� H(V ) + H(M)� log |W|
<latexit sha1_base64="9yAC/EZ+9zTSaIuzWR3548OAK8Q="></latexit><latexit sha1_base64="2HQ6NdpMigP8ZfusRDaUZcNKxcI="></latexit><latexit sha1_base64="2HQ6NdpMigP8ZfusRDaUZcNKxcI="></latexit><latexit sha1_base64="uugNfQCZk78b1irbbl03z13fzIc="></latexit>

W =M = SN
<latexit sha1_base64="hpd074kqDg1fsCyWBL1N79Xcdc4="></latexit><latexit sha1_base64="hpd074kqDg1fsCyWBL1N79Xcdc4="></latexit><latexit sha1_base64="hpd074kqDg1fsCyWBL1N79Xcdc4="></latexit><latexit sha1_base64="hTv2KTVNvj8x5+F6Fe2CHKOmvew="></latexit>

= H(V )�N [log |S|�H(S)]
<latexit sha1_base64="m05QlvpfieHOTStwBk020VgTGH0="></latexit><latexit sha1_base64="X5FApofRqYQ0WMSOZJzbpgtFPS8="></latexit><latexit sha1_base64="X5FApofRqYQ0WMSOZJzbpgtFPS8="></latexit><latexit sha1_base64="YmNiWTYtUkRgO82XkNq7sVLwmkA="></latexit>

�',)0010�� � ���#+../)0�� ���

H(M) = NH(S)
<latexit sha1_base64="kpusYdgwAlsdZfes8DXFf4nGRq0="></latexit><latexit sha1_base64="3Qv1s7j4IFN7bHrlLWzYpWcX/OU="></latexit><latexit sha1_base64="3Qv1s7j4IFN7bHrlLWzYpWcX/OU="></latexit><latexit sha1_base64="cDyLNC9xF8HzmaTl08kSl2oWZFE="></latexit>

H(W ) = log |W|
<latexit sha1_base64="dG77Zbw7k0gQodIMFFCbWm339YA="></latexit><latexit sha1_base64="rHG3GaR53q9qCcmwlvgyWy5LeSw="></latexit><latexit sha1_base64="rHG3GaR53q9qCcmwlvgyWy5LeSw="></latexit><latexit sha1_base64="cYfEkwKTBZF+qvos3fRx8ltaQxg="></latexit>

654��
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5=8AABAI��KLNP

 5=8AABA�&-(-"��1;??@8A�&-++!

��IKLNP

48A:B@�/>C=;D

N <
H(V )

log |S|�H(S)
<latexit sha1_base64="T1tzSBEjutR7U+2mNyTjqtPKYag="></latexit><latexit sha1_base64="T1tzSBEjutR7U+2mNyTjqtPKYag="></latexit><latexit sha1_base64="T1tzSBEjutR7U+2mNyTjqtPKYag="></latexit><latexit sha1_base64="9i7Y/PbQy2VMtM0A3w7uZKhrG90="></latexit>

H(V |W ) = H(V )�N [log |S|�H(S)] > 0
<latexit sha1_base64="w9LunB1te+tH+zuV2XptNL5hoj0="></latexit><latexit sha1_base64="wmRTNbz13fYt+pugxSBhEbCd3wM="></latexit><latexit sha1_base64="wmRTNbz13fYt+pugxSBhEbCd3wM="></latexit><latexit sha1_base64="jiEbCGgdcBfbh3OkqEni+tyqw34="></latexit>

��� 2:;8?!

H(S) = log |S|
<latexit sha1_base64="RWmOF893qb965zmzrXdrzQCqlr4="></latexit><latexit sha1_base64="RWmOF893qb965zmzrXdrzQCqlr4="></latexit><latexit sha1_base64="RWmOF893qb965zmzrXdrzQCqlr4="></latexit><latexit sha1_base64="4kfz44adkSL8HRFej8kRsFw+PwE="></latexit>


���R5FDBA<?G�2:;8?!
H(S) < log |S|

<latexit sha1_base64="R6tVyDuEpXAUWoTdxo6pd/3AfuU="></latexit><latexit sha1_base64="R6tVyDuEpXAUWoTdxo6pd/3AfuU="></latexit><latexit sha1_base64="R6tVyDuEpXAUWoTdxo6pd/3AfuU="></latexit><latexit sha1_base64="FeLNd1KqbEw7JjOkIJojyZWIzv8="></latexit>

I	�JOQM��H��

���� 7A>9>FG�0>EF8A9;!
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����
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<latexit sha1_base64="ghcRyKAcc/geGM9RDuRPMLh5LdY="></latexit><latexit sha1_base64="jG06H9eQgJhAjQLqbYVYCpH9+LI="></latexit><latexit sha1_base64="jG06H9eQgJhAjQLqbYVYCpH9+LI="></latexit><latexit sha1_base64="AL9OseRz8yATMW7Dvkyx7OD/RRY="></latexit>

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit> M = SN

<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

���

V = UK
<latexit sha1_base64="RY9u5OgcQlhvFkOq0WoYoxCUF0s="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="ybmz/AkMXqzpL1Mw+pMxCyjKZns="></latexit>
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H(M |W )
N

=
H(SN |W )

N
� h,

<latexit sha1_base64="2N7VICDCA5HQDXKbmTRKH8Yseoc="></latexit><latexit sha1_base64="iK/wcY+XO0saJ5K3yX1VxXBL9OY="></latexit><latexit sha1_base64="iK/wcY+XO0saJ5K3yX1VxXBL9OY="></latexit><latexit sha1_base64="dAxCcbpqarc+XMe+4HP7U2zVS2U="></latexit>

0 � h � H(S)
<latexit sha1_base64="CwTCIW7sITvRIe8Q11iKonJkt7Q="></latexit><latexit sha1_base64="c/1KWSGbXJigJpuCSU0IAIrHJMI="></latexit><latexit sha1_base64="c/1KWSGbXJigJpuCSU0IAIrHJMI="></latexit><latexit sha1_base64="uL723SdUUDiSg9rwgXyqhcd3r2g="></latexit>

H(V ) � H(V |W )
<latexit sha1_base64="k/sjPuANexOEYnLkrWWUVbwiw4Y="></latexit><latexit sha1_base64="Gnvhc+12Us+AQJ2GLBms/62iy3Q="></latexit><latexit sha1_base64="Gnvhc+12Us+AQJ2GLBms/62iy3Q="></latexit><latexit sha1_base64="kxlnX2++0uMstDwUxBBSy47Ytu4="></latexit>

� H(V |W )�H(V |WM)
<latexit sha1_base64="nOEdb+To5UY0+pDrpJsBTNM1KEY="></latexit><latexit sha1_base64="/ytMwxG9ZDBMrF1KO0wbJVlNq1c="></latexit><latexit sha1_base64="/ytMwxG9ZDBMrF1KO0wbJVlNq1c="></latexit><latexit sha1_base64="KtX9PE5VPC+HXMXcevpiGRdKiP8="></latexit>

= I(V ;M |W )
<latexit sha1_base64="9DFD6wDrBrMaX1PCwraD7nG4yVI="></latexit><latexit sha1_base64="t19+D2RsTT5i3MS41Z40Vb09/9s="></latexit><latexit sha1_base64="t19+D2RsTT5i3MS41Z40Vb09/9s="></latexit><latexit sha1_base64="8ksJQGDABFZgfc6QyNGX1LMmIpk="></latexit>

= H(M |W )�H(M |WV )
<latexit sha1_base64="9hwUkKuswLSSncvZZD6xApOkCLw="></latexit><latexit sha1_base64="2Q6+6wALivPUM0+oJwOHfywF4WA="></latexit><latexit sha1_base64="2Q6+6wALivPUM0+oJwOHfywF4WA="></latexit><latexit sha1_base64="jBIcCCvWEV1U7ponT3HH6N8ur1U="></latexit>

= H(M |W )
<latexit sha1_base64="f/+lEZGRciWuKfZLzOzSD6m961A="></latexit><latexit sha1_base64="HNVOllY6Eu5rDOQVy8N6WAqpAbE="></latexit><latexit sha1_base64="HNVOllY6Eu5rDOQVy8N6WAqpAbE="></latexit><latexit sha1_base64="hlRgb41LyiTvajDMDm4My1FuFlc="></latexit>

� Nh
<latexit sha1_base64="tuBTvsHnNh2+bkG3z5wh2wMEmq0="></latexit><latexit sha1_base64="txDcqSOGQq6go9foQxhzoZK6gh4="></latexit><latexit sha1_base64="txDcqSOGQq6go9foQxhzoZK6gh4="></latexit><latexit sha1_base64="8r9U9tGC4WqhveAk+ZaIrVcqsdY="></latexit>

RV =
H(V )

N
=

KH(U)
N

� h
<latexit sha1_base64="6f2p5jk60n068HFOXNszyc1VN3Y="></latexit><latexit sha1_base64="Vr9eDHHqIlSjveT39y0mKC7NMhc="></latexit><latexit sha1_base64="Vr9eDHHqIlSjveT39y0mKC7NMhc="></latexit><latexit sha1_base64="p4PZ3eVwqohRqOdad/rFZofvhz0="></latexit>

�12/


�	12/

RW =
H(W )

N
� H(S)

<latexit sha1_base64="ZPixM1/Xf3xU2LrXHT6234myZ5A="></latexit><latexit sha1_base64="M2PCtm/noMz0aAPh2KovXzuzOF8="></latexit><latexit sha1_base64="M2PCtm/noMz0aAPh2KovXzuzOF8="></latexit><latexit sha1_base64="RReqmfixOY1jdqis47jEYZRVvm8="></latexit>

���

����

������
W

<latexit sha1_base64="ghcRyKAcc/geGM9RDuRPMLh5LdY="></latexit><latexit sha1_base64="jG06H9eQgJhAjQLqbYVYCpH9+LI="></latexit><latexit sha1_base64="jG06H9eQgJhAjQLqbYVYCpH9+LI="></latexit><latexit sha1_base64="AL9OseRz8yATMW7Dvkyx7OD/RRY="></latexit>

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit> M = SN

<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

��

V = UK
<latexit sha1_base64="RY9u5OgcQlhvFkOq0WoYoxCUF0s="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="ybmz/AkMXqzpL1Mw+pMxCyjKZns="></latexit>
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.214454<��>?@B

��<>?@B �01313565!�%**% 

H(M |W )
N

=
H(SN |W )

N
� h,

<latexit sha1_base64="2N7VICDCA5HQDXKbmTRKH8Yseoc="></latexit><latexit sha1_base64="iK/wcY+XO0saJ5K3yX1VxXBL9OY="></latexit><latexit sha1_base64="iK/wcY+XO0saJ5K3yX1VxXBL9OY="></latexit><latexit sha1_base64="dAxCcbpqarc+XMe+4HP7U2zVS2U="></latexit>

0 � h � H(S)
<latexit sha1_base64="CwTCIW7sITvRIe8Q11iKonJkt7Q="></latexit><latexit sha1_base64="c/1KWSGbXJigJpuCSU0IAIrHJMI="></latexit><latexit sha1_base64="c/1KWSGbXJigJpuCSU0IAIrHJMI="></latexit><latexit sha1_base64="uL723SdUUDiSg9rwgXyqhcd3r2g="></latexit>

RV =
H(V )

N
=

KH(U)
N

� h
<latexit sha1_base64="6f2p5jk60n068HFOXNszyc1VN3Y="></latexit><latexit sha1_base64="Vr9eDHHqIlSjveT39y0mKC7NMhc="></latexit><latexit sha1_base64="Vr9eDHHqIlSjveT39y0mKC7NMhc="></latexit><latexit sha1_base64="p4PZ3eVwqohRqOdad/rFZofvhz0="></latexit>

�CDA

��CDA

RW =
H(W )

N
� H(S)

<latexit sha1_base64="ZPixM1/Xf3xU2LrXHT6234myZ5A="></latexit><latexit sha1_base64="M2PCtm/noMz0aAPh2KovXzuzOF8="></latexit><latexit sha1_base64="M2PCtm/noMz0aAPh2KovXzuzOF8="></latexit><latexit sha1_base64="RReqmfixOY1jdqis47jEYZRVvm8="></latexit>
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����

������
W

<latexit sha1_base64="ghcRyKAcc/geGM9RDuRPMLh5LdY="></latexit><latexit sha1_base64="jG06H9eQgJhAjQLqbYVYCpH9+LI="></latexit><latexit sha1_base64="jG06H9eQgJhAjQLqbYVYCpH9+LI="></latexit><latexit sha1_base64="AL9OseRz8yATMW7Dvkyx7OD/RRY="></latexit>

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit> M = SN

<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

���

V = UK
<latexit sha1_base64="RY9u5OgcQlhvFkOq0WoYoxCUF0s="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="ybmz/AkMXqzpL1Mw+pMxCyjKZns="></latexit>

M = SN
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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<latexit sha1_base64="ghcRyKAcc/geGM9RDuRPMLh5LdY="></latexit><latexit sha1_base64="jG06H9eQgJhAjQLqbYVYCpH9+LI="></latexit><latexit sha1_base64="jG06H9eQgJhAjQLqbYVYCpH9+LI="></latexit><latexit sha1_base64="AL9OseRz8yATMW7Dvkyx7OD/RRY="></latexit>

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit> M = SN

<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

���

V = UK
<latexit sha1_base64="RY9u5OgcQlhvFkOq0WoYoxCUF0s="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="ybmz/AkMXqzpL1Mw+pMxCyjKZns="></latexit>

	�

��

������

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

����

V = UK
<latexit sha1_base64="RY9u5OgcQlhvFkOq0WoYoxCUF0s="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="ybmz/AkMXqzpL1Mw+pMxCyjKZns="></latexit>

W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>
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M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

���!

V = UK
<latexit sha1_base64="RY9u5OgcQlhvFkOq0WoYoxCUF0s="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="ybmz/AkMXqzpL1Mw+pMxCyjKZns="></latexit>

W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>
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M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

���

V = UK
<latexit sha1_base64="RY9u5OgcQlhvFkOq0WoYoxCUF0s="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="ybmz/AkMXqzpL1Mw+pMxCyjKZns="></latexit>

W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>

����
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��*+,-�%&'&'()(�������

H(M |W2)
N

=
H(SN |W2)

N
� h2

<latexit sha1_base64="2FlT71InOvIRT9t1plFb3M3ZEM8="></latexit><latexit sha1_base64="dktbOV+p0GLt8jTLJtQaD1ZET84="></latexit><latexit sha1_base64="dktbOV+p0GLt8jTLJtQaD1ZET84="></latexit><latexit sha1_base64="Th4TDh1PxyK+zCC5hK6tEz1MYa0="></latexit>

RW1 =
H(W1)

N
� max{h2,H(S)� h1}

<latexit sha1_base64="z+Bds1/tJ4sCaAtJ6A1TB5JXWHw="></latexit><latexit sha1_base64="Lom7jbwxDoOD9+Vk4QoQU07EWlM="></latexit><latexit sha1_base64="Lom7jbwxDoOD9+Vk4QoQU07EWlM="></latexit><latexit sha1_base64="83LRpvvQTmpwwzjiHMvU6psBijc="></latexit>

RW2 =
H(W2)

N
� max{h1,H(S)� h2}

<latexit sha1_base64="jVPnpx5Wda5qNutxYP0f0P6WNEM="></latexit><latexit sha1_base64="+1QC8EL/g/9bvN21K1ZdT6AVfso="></latexit><latexit sha1_base64="+1QC8EL/g/9bvN21K1ZdT6AVfso="></latexit><latexit sha1_base64="65KE9TcPKuHtC9/9q5KImHlC8Kk="></latexit>

RV =
H(V )

N
� max{h1 + h2 �H(S), 0}

<latexit sha1_base64="MaDts+hduWTrwNMCdwnCQbWYuxk="></latexit><latexit sha1_base64="Lx/LM5QcOE2FMqU2DDIIGDfQWas="></latexit><latexit sha1_base64="Lx/LM5QcOE2FMqU2DDIIGDfQWas="></latexit><latexit sha1_base64="eWbQNp+vb1e8ebdLQ7qGYnjFw0U="></latexit>

H(M |W1)

N
=

H(SN |W1)

N
� h1

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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H(M |Wi)
N

=
H(SN |Wi)

N
� hi

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

H(M |W2)
N

=
H(SN |W2)

N
� h2

<latexit sha1_base64="2FlT71InOvIRT9t1plFb3M3ZEM8="></latexit><latexit sha1_base64="dktbOV+p0GLt8jTLJtQaD1ZET84="></latexit><latexit sha1_base64="dktbOV+p0GLt8jTLJtQaD1ZET84="></latexit><latexit sha1_base64="Th4TDh1PxyK+zCC5hK6tEz1MYa0="></latexit>

RW1 =
H(W1)

N
� max{h2,H(S)� h1}

<latexit sha1_base64="z+Bds1/tJ4sCaAtJ6A1TB5JXWHw="></latexit><latexit sha1_base64="Lom7jbwxDoOD9+Vk4QoQU07EWlM="></latexit><latexit sha1_base64="Lom7jbwxDoOD9+Vk4QoQU07EWlM="></latexit><latexit sha1_base64="83LRpvvQTmpwwzjiHMvU6psBijc="></latexit>

RW2 =
H(W2)

N
� max{h1,H(S)� h2}

<latexit sha1_base64="jVPnpx5Wda5qNutxYP0f0P6WNEM="></latexit><latexit sha1_base64="+1QC8EL/g/9bvN21K1ZdT6AVfso="></latexit><latexit sha1_base64="+1QC8EL/g/9bvN21K1ZdT6AVfso="></latexit><latexit sha1_base64="65KE9TcPKuHtC9/9q5KImHlC8Kk="></latexit>

RV =
H(V )

N
� max{h1 + h2 �H(S), 0}

<latexit sha1_base64="MaDts+hduWTrwNMCdwnCQbWYuxk="></latexit><latexit sha1_base64="Lx/LM5QcOE2FMqU2DDIIGDfQWas="></latexit><latexit sha1_base64="Lx/LM5QcOE2FMqU2DDIIGDfQWas="></latexit><latexit sha1_base64="eWbQNp+vb1e8ebdLQ7qGYnjFw0U="></latexit>

h1 = h2 = H(S)
<latexit sha1_base64="kA/jeMc/h+XQjrclQw3SraAbouM="></latexit><latexit sha1_base64="vyIDz6y8sNM5C2M7mCAuj4S3Gug="></latexit><latexit sha1_base64="vyIDz6y8sNM5C2M7mCAuj4S3Gug="></latexit><latexit sha1_base64="3XEyFS24e2dYiJgmq9JVwunW0d8="></latexit>

RW1 = RW2 = RV = H(S)
<latexit sha1_base64="yd9buByBZDDLB29s3C7xWMaQHy0="></latexit><latexit sha1_base64="qoMzfyvz/D5pc+qi4QUZr6lj0tg="></latexit><latexit sha1_base64="qoMzfyvz/D5pc+qi4QUZr6lj0tg="></latexit><latexit sha1_base64="PdKMLuzhbViEkDshPphaAt5mxsE="></latexit>


���

h1 = h2 =
H(S)

2
<latexit sha1_base64="LuBo7E2RbgWit4y4irCbUuJvNj4="></latexit><latexit sha1_base64="sxNmb1SntnlxVfflyiHQhDSQVEs="></latexit><latexit sha1_base64="sxNmb1SntnlxVfflyiHQhDSQVEs="></latexit><latexit sha1_base64="wPFeAwortyBigTDjLDELGPelYLA="></latexit>

RW1 = RW2 =
H(S)

2
,

<latexit sha1_base64="NJUIMcO/1l3YjssrDg/zHr3b2Ec="></latexit><latexit sha1_base64="9a7rO+r++MmEgadK7xa6vM58YX0="></latexit><latexit sha1_base64="9a7rO+r++MmEgadK7xa6vM58YX0="></latexit><latexit sha1_base64="HbQobkGvN/apkwj78B6qNfZFBOY="></latexit>

RV = 0
<latexit sha1_base64="zF5or+pAaPtK1toFG97mQ78atyk="></latexit><latexit sha1_base64="mC6L3VP1lvnoX8xD7MPoCj5OYEQ="></latexit><latexit sha1_base64="mC6L3VP1lvnoX8xD7MPoCj5OYEQ="></latexit><latexit sha1_base64="9a93TRVnVO1bZtkd/G2q4TwI8BI="></latexit>
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��

������

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

����

V = UK
<latexit sha1_base64="RY9u5OgcQlhvFkOq0WoYoxCUF0s="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="ybmz/AkMXqzpL1Mw+pMxCyjKZns="></latexit>

W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>

�����

�
���
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H(M |Wi)
N

=
H(SN |Wi)

N
� hi

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

H(M |W2)
N

=
H(SN |W2)

N
� h2

<latexit sha1_base64="2FlT71InOvIRT9t1plFb3M3ZEM8="></latexit><latexit sha1_base64="dktbOV+p0GLt8jTLJtQaD1ZET84="></latexit><latexit sha1_base64="dktbOV+p0GLt8jTLJtQaD1ZET84="></latexit><latexit sha1_base64="Th4TDh1PxyK+zCC5hK6tEz1MYa0="></latexit>

h1 = h2 =
H(S)

2
<latexit sha1_base64="LuBo7E2RbgWit4y4irCbUuJvNj4="></latexit><latexit sha1_base64="sxNmb1SntnlxVfflyiHQhDSQVEs="></latexit><latexit sha1_base64="sxNmb1SntnlxVfflyiHQhDSQVEs="></latexit><latexit sha1_base64="wPFeAwortyBigTDjLDELGPelYLA="></latexit>

M = M1M2 = S
N
2

1 SN
N
2 +1

<latexit sha1_base64="K4VxmmeY9LHDGF4akOMQdrQafbY="></latexit><latexit sha1_base64="5RacysM+klrfwz/t/bn7bMRoKoM="></latexit><latexit sha1_base64="5RacysM+klrfwz/t/bn7bMRoKoM="></latexit><latexit sha1_base64="jft+4yTbFG9F5MOabkqWFcgaPo0="></latexit>

W1 = M1
<latexit sha1_base64="T94Wmb61pOsFbMctES0++U9c3BI="></latexit><latexit sha1_base64="aTizJmNvailte5G/RsrQlcT7190="></latexit><latexit sha1_base64="aTizJmNvailte5G/RsrQlcT7190="></latexit><latexit sha1_base64="RZmJQpoPtztMVDmmW5m8uFhDF/8="></latexit>

W2 = M2
<latexit sha1_base64="c0tGAiO5cc0ja4qg6PCLiPoUjL4="></latexit><latexit sha1_base64="rxgfdNHrLIbhP5GF6K2QBYynwW8="></latexit><latexit sha1_base64="rxgfdNHrLIbhP5GF6K2QBYynwW8="></latexit><latexit sha1_base64="ArLe5QZmRTPnL1o19pd5ymQLqU4="></latexit>

������8�����5��69>�i
<latexit sha1_base64="VgQIeGnh9/7aWF1HudkwNdSKy24="></latexit><latexit sha1_base64="QsuzeEHD3Xh5vDMNeFR98LBXYWE="></latexit><latexit sha1_base64="QsuzeEHD3Xh5vDMNeFR98LBXYWE="></latexit><latexit sha1_base64="NEkmHnMf+utLue2AyoCN5zsxjRg="></latexit>

Mi
<latexit sha1_base64="/2E6ETwxbb8hMzji2R2xBLXJqUo="></latexit><latexit sha1_base64="Ybt3H8tBg1AM5PLLBXwEfBk+VB0="></latexit><latexit sha1_base64="Ybt3H8tBg1AM5PLLBXwEfBk+VB0="></latexit><latexit sha1_base64="omENOcxVlrpv+48Qj2AvcV2th2I="></latexit>

��7���

����

RV = 0
<latexit sha1_base64="zF5or+pAaPtK1toFG97mQ78atyk="></latexit><latexit sha1_base64="mC6L3VP1lvnoX8xD7MPoCj5OYEQ="></latexit><latexit sha1_base64="mC6L3VP1lvnoX8xD7MPoCj5OYEQ="></latexit><latexit sha1_base64="9a93TRVnVO1bZtkd/G2q4TwI8BI="></latexit>
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�
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M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

���$

V = UK
<latexit sha1_base64="RY9u5OgcQlhvFkOq0WoYoxCUF0s="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="ybmz/AkMXqzpL1Mw+pMxCyjKZns="></latexit>

W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>

����%
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H(M |Wi)
N

=
H(SN |Wi)

N
� hi

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

H(M |W2)
N

=
H(SN |W2)

N
� h2

<latexit sha1_base64="2FlT71InOvIRT9t1plFb3M3ZEM8="></latexit><latexit sha1_base64="dktbOV+p0GLt8jTLJtQaD1ZET84="></latexit><latexit sha1_base64="dktbOV+p0GLt8jTLJtQaD1ZET84="></latexit><latexit sha1_base64="Th4TDh1PxyK+zCC5hK6tEz1MYa0="></latexit>

h1 = h2 =
H(S)

2
<latexit sha1_base64="LuBo7E2RbgWit4y4irCbUuJvNj4="></latexit><latexit sha1_base64="sxNmb1SntnlxVfflyiHQhDSQVEs="></latexit><latexit sha1_base64="sxNmb1SntnlxVfflyiHQhDSQVEs="></latexit><latexit sha1_base64="wPFeAwortyBigTDjLDELGPelYLA="></latexit>

M = M1M2 = S
N
2

1 SN
N
2 +1

<latexit sha1_base64="K4VxmmeY9LHDGF4akOMQdrQafbY="></latexit><latexit sha1_base64="5RacysM+klrfwz/t/bn7bMRoKoM="></latexit><latexit sha1_base64="5RacysM+klrfwz/t/bn7bMRoKoM="></latexit><latexit sha1_base64="jft+4yTbFG9F5MOabkqWFcgaPo0="></latexit>


�4���

Mi � GF(q)
<latexit sha1_base64="kJ/QPPsIiShUxbrCMIFp7oKqOqQ="></latexit><latexit sha1_base64="M9QkI6O0GbQGvPkNe5HFGSUCpHQ="></latexit><latexit sha1_base64="M9QkI6O0GbQGvPkNe5HFGSUCpHQ="></latexit><latexit sha1_base64="ybHU4MmeQ/OYHtgXXNYKwflkJhM="></latexit>

W1 = M1 + M2
<latexit sha1_base64="I4K/JKp6D+UorOeIZjHre09EYew="></latexit><latexit sha1_base64="T4PyDRJfJvDyLOjF8l+aEZ5t1SY="></latexit><latexit sha1_base64="T4PyDRJfJvDyLOjF8l+aEZ5t1SY="></latexit><latexit sha1_base64="ca/mPwiBCIZScSJPsJerxc8Vz9U="></latexit>

W2 = M1 + �M2
<latexit sha1_base64="1VsA1jqqsWxj8htfWnTyGFcxsVI="></latexit><latexit sha1_base64="azYnDuAsHHQDO4/Y9huNxjUesow="></latexit><latexit sha1_base64="azYnDuAsHHQDO4/Y9huNxjUesow="></latexit><latexit sha1_base64="0Mby92HSzvdKZUV2pWH794Aqbns="></latexit>

� �= 1
<latexit sha1_base64="SF5Im33yBtxaY59vzJcuqt4GPSE="></latexit><latexit sha1_base64="7UegdFeKXjrW5dkZZP9aqgpJwg4="></latexit><latexit sha1_base64="7UegdFeKXjrW5dkZZP9aqgpJwg4="></latexit><latexit sha1_base64="FpqBcT3VIeYDi4ZoYwIhJNLP/J0="></latexit>

� �= 0,
<latexit sha1_base64="MdPNlaBRhQYF2IBWNtDnaHZyQn4="></latexit><latexit sha1_base64="Io8a3qZTZjInPm2U0IZFNufSxd8="></latexit><latexit sha1_base64="Io8a3qZTZjInPm2U0IZFNufSxd8="></latexit><latexit sha1_base64="TDSnGBci47KMLj3enz8+mT80itY="></latexit>

H(Mi|Wj)
N/2

= H(S),
<latexit sha1_base64="9wQDWgyZn8UdTUaKFZSuLbkr1oU="></latexit><latexit sha1_base64="Gesr/xRkD3N6l+GxDruTPFuEddE="></latexit><latexit sha1_base64="Gesr/xRkD3N6l+GxDruTPFuEddE="></latexit><latexit sha1_base64="qZZqjQ+vRgslStiGouysleXg1tQ="></latexit>

i = 1, 2
<latexit sha1_base64="T0V4dwb9yluGpWM1ho7o0O/5NDo="></latexit><latexit sha1_base64="hMFLFgAgdx6/cFjYvVduSHkXjNA="></latexit><latexit sha1_base64="hMFLFgAgdx6/cFjYvVduSHkXjNA="></latexit><latexit sha1_base64="QW6uZGPeSpHuhxMnH6hglTZ7ya0="></latexit>

j = 1, 2
<latexit sha1_base64="Y2tRc2VPseEYzpuTz3P0BTRZI70="></latexit><latexit sha1_base64="RgUTC2XDd2w+jKh4e9FeP8t77g8="></latexit><latexit sha1_base64="RgUTC2XDd2w+jKh4e9FeP8t77g8="></latexit><latexit sha1_base64="/q4kLZOJAjGJG321ljTZ3m0O4rU="></latexit>

M1,M2
<latexit sha1_base64="BrjgHgrq2xJV0HOLcwH+8pEoicU="></latexit><latexit sha1_base64="hsPANsXnaqvnuB+Av4GInqnRcd4="></latexit><latexit sha1_base64="hsPANsXnaqvnuB+Av4GInqnRcd4="></latexit><latexit sha1_base64="me1s07JfUZzFt5YVKr5O260IiLw="></latexit>

536����

RV = 0
<latexit sha1_base64="zF5or+pAaPtK1toFG97mQ78atyk="></latexit><latexit sha1_base64="mC6L3VP1lvnoX8xD7MPoCj5OYEQ="></latexit><latexit sha1_base64="mC6L3VP1lvnoX8xD7MPoCj5OYEQ="></latexit><latexit sha1_base64="9a93TRVnVO1bZtkd/G2q4TwI8BI="></latexit>

�	�
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M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

���#

V = UK
<latexit sha1_base64="RY9u5OgcQlhvFkOq0WoYoxCUF0s="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="ybmz/AkMXqzpL1Mw+pMxCyjKZns="></latexit>

W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>
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H(M |Wi)
N

=
H(SN |Wi)

N
� hi

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

H(M |W2)
N

=
H(SN |W2)

N
� h2

<latexit sha1_base64="2FlT71InOvIRT9t1plFb3M3ZEM8="></latexit><latexit sha1_base64="dktbOV+p0GLt8jTLJtQaD1ZET84="></latexit><latexit sha1_base64="dktbOV+p0GLt8jTLJtQaD1ZET84="></latexit><latexit sha1_base64="Th4TDh1PxyK+zCC5hK6tEz1MYa0="></latexit>

h1 = h2 =
H(S)

2
<latexit sha1_base64="LuBo7E2RbgWit4y4irCbUuJvNj4="></latexit><latexit sha1_base64="sxNmb1SntnlxVfflyiHQhDSQVEs="></latexit><latexit sha1_base64="sxNmb1SntnlxVfflyiHQhDSQVEs="></latexit><latexit sha1_base64="wPFeAwortyBigTDjLDELGPelYLA="></latexit>

M = M1M2 = S
N
2

1 SN
N
2 +1

<latexit sha1_base64="K4VxmmeY9LHDGF4akOMQdrQafbY="></latexit><latexit sha1_base64="5RacysM+klrfwz/t/bn7bMRoKoM="></latexit><latexit sha1_base64="5RacysM+klrfwz/t/bn7bMRoKoM="></latexit><latexit sha1_base64="jft+4yTbFG9F5MOabkqWFcgaPo0="></latexit>

��6���

Mi � GF(q)
<latexit sha1_base64="kJ/QPPsIiShUxbrCMIFp7oKqOqQ="></latexit><latexit sha1_base64="M9QkI6O0GbQGvPkNe5HFGSUCpHQ="></latexit><latexit sha1_base64="M9QkI6O0GbQGvPkNe5HFGSUCpHQ="></latexit><latexit sha1_base64="ybHU4MmeQ/OYHtgXXNYKwflkJhM="></latexit>

W1 = M1 + M2
<latexit sha1_base64="I4K/JKp6D+UorOeIZjHre09EYew="></latexit><latexit sha1_base64="T4PyDRJfJvDyLOjF8l+aEZ5t1SY="></latexit><latexit sha1_base64="T4PyDRJfJvDyLOjF8l+aEZ5t1SY="></latexit><latexit sha1_base64="ca/mPwiBCIZScSJPsJerxc8Vz9U="></latexit>

W2 = M1 + �M2
<latexit sha1_base64="1VsA1jqqsWxj8htfWnTyGFcxsVI="></latexit><latexit sha1_base64="azYnDuAsHHQDO4/Y9huNxjUesow="></latexit><latexit sha1_base64="azYnDuAsHHQDO4/Y9huNxjUesow="></latexit><latexit sha1_base64="0Mby92HSzvdKZUV2pWH794Aqbns="></latexit>

� �= 1
<latexit sha1_base64="SF5Im33yBtxaY59vzJcuqt4GPSE="></latexit><latexit sha1_base64="7UegdFeKXjrW5dkZZP9aqgpJwg4="></latexit><latexit sha1_base64="7UegdFeKXjrW5dkZZP9aqgpJwg4="></latexit><latexit sha1_base64="FpqBcT3VIeYDi4ZoYwIhJNLP/J0="></latexit>

� �= 0,
<latexit sha1_base64="MdPNlaBRhQYF2IBWNtDnaHZyQn4="></latexit><latexit sha1_base64="Io8a3qZTZjInPm2U0IZFNufSxd8="></latexit><latexit sha1_base64="Io8a3qZTZjInPm2U0IZFNufSxd8="></latexit><latexit sha1_base64="TDSnGBci47KMLj3enz8+mT80itY="></latexit>

H(Mi|Wj)
N/2

= H(S),
<latexit sha1_base64="9wQDWgyZn8UdTUaKFZSuLbkr1oU="></latexit><latexit sha1_base64="Gesr/xRkD3N6l+GxDruTPFuEddE="></latexit><latexit sha1_base64="Gesr/xRkD3N6l+GxDruTPFuEddE="></latexit><latexit sha1_base64="qZZqjQ+vRgslStiGouysleXg1tQ="></latexit>

i = 1, 2
<latexit sha1_base64="T0V4dwb9yluGpWM1ho7o0O/5NDo="></latexit><latexit sha1_base64="hMFLFgAgdx6/cFjYvVduSHkXjNA="></latexit><latexit sha1_base64="hMFLFgAgdx6/cFjYvVduSHkXjNA="></latexit><latexit sha1_base64="QW6uZGPeSpHuhxMnH6hglTZ7ya0="></latexit>

j = 1, 2
<latexit sha1_base64="Y2tRc2VPseEYzpuTz3P0BTRZI70="></latexit><latexit sha1_base64="RgUTC2XDd2w+jKh4e9FeP8t77g8="></latexit><latexit sha1_base64="RgUTC2XDd2w+jKh4e9FeP8t77g8="></latexit><latexit sha1_base64="/q4kLZOJAjGJG321ljTZ3m0O4rU="></latexit>

M1,M2
<latexit sha1_base64="BrjgHgrq2xJV0HOLcwH+8pEoicU="></latexit><latexit sha1_base64="hsPANsXnaqvnuB+Av4GInqnRcd4="></latexit><latexit sha1_base64="hsPANsXnaqvnuB+Av4GInqnRcd4="></latexit><latexit sha1_base64="me1s07JfUZzFt5YVKr5O260IiLw="></latexit>

7�59����
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W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>

����&

M1 = S
N
2

1
<latexit sha1_base64="BJl2IJwkqhmk9UpiB02lXadP1AI="></latexit><latexit sha1_base64="m9qinZ2PoHu440DluCezJWtwYgM="></latexit><latexit sha1_base64="m9qinZ2PoHu440DluCezJWtwYgM="></latexit><latexit sha1_base64="cfYSkYrVMJmgmvBqyDOQXvE9rVQ="></latexit>

M2 = SN
N
2 +1

<latexit sha1_base64="HHdE9/TTKdynYmbd37Wlta0A1TU="></latexit><latexit sha1_base64="p00RwYsrTMV6YUxwdpbgj61ca30="></latexit><latexit sha1_base64="p00RwYsrTMV6YUxwdpbgj61ca30="></latexit><latexit sha1_base64="pLzgIle2WTiA35Kp+mLM5m/1Uls="></latexit>

M1M2
<latexit sha1_base64="KZ0OGsNulhqFfRw9jnwn1D6+tuQ="></latexit><latexit sha1_base64="VamovhFtHtaAUNFuNkB/4zjtMlw="></latexit><latexit sha1_base64="VamovhFtHtaAUNFuNkB/4zjtMlw="></latexit><latexit sha1_base64="6FTIdAn/rimvX7+rTYC2a/Id53s="></latexit>
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H(M |Wi)
N

=
H(SN |Wi)

N
� hi

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

H(M |W2)
N

=
H(SN |W2)

N
� h2

<latexit sha1_base64="2FlT71InOvIRT9t1plFb3M3ZEM8="></latexit><latexit sha1_base64="dktbOV+p0GLt8jTLJtQaD1ZET84="></latexit><latexit sha1_base64="dktbOV+p0GLt8jTLJtQaD1ZET84="></latexit><latexit sha1_base64="Th4TDh1PxyK+zCC5hK6tEz1MYa0="></latexit>

h1 = h2 =
H(S)

2
<latexit sha1_base64="LuBo7E2RbgWit4y4irCbUuJvNj4="></latexit><latexit sha1_base64="sxNmb1SntnlxVfflyiHQhDSQVEs="></latexit><latexit sha1_base64="sxNmb1SntnlxVfflyiHQhDSQVEs="></latexit><latexit sha1_base64="wPFeAwortyBigTDjLDELGPelYLA="></latexit> ��6���	7


�����

�7����������7����8=h1, h2
<latexit sha1_base64="nYabfv7QYmZFs0m8uexsnlz3gaA="></latexit><latexit sha1_base64="srVwlavzM00xT8vOR+c1eDSYHQs="></latexit><latexit sha1_base64="srVwlavzM00xT8vOR+c1eDSYHQs="></latexit><latexit sha1_base64="2Di3tKLRCXEPW/zUb2OTjCyTq4I="></latexit>

�	�

��

������

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

���%

V = UK
<latexit sha1_base64="RY9u5OgcQlhvFkOq0WoYoxCUF0s="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="ybmz/AkMXqzpL1Mw+pMxCyjKZns="></latexit>

W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>

����&
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M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

���

V = UK
<latexit sha1_base64="RY9u5OgcQlhvFkOq0WoYoxCUF0s="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="ybmz/AkMXqzpL1Mw+pMxCyjKZns="></latexit>

W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>

����

W3
<latexit sha1_base64="QKWOpCngOotC9MSExTrmosWB9nI="></latexit><latexit sha1_base64="COw/3mv51nHjHymkFkZEaJeThyA="></latexit><latexit sha1_base64="COw/3mv51nHjHymkFkZEaJeThyA="></latexit><latexit sha1_base64="zZRl7cLpfDYitvjJARB0i6nemMM="></latexit>

����

H(M |WiWj)
N

=
H(SN |WiWj)

N
� hij ,

<latexit sha1_base64="XrznYWSqMEUHADoa52HLss8T/kI="></latexit><latexit sha1_base64="/X1C4Wc2GIzD6ItqarMSv5OuzQI="></latexit><latexit sha1_base64="/X1C4Wc2GIzD6ItqarMSv5OuzQI="></latexit><latexit sha1_base64="n0o53JqgdJ486JWvWaAz3B25aLc="></latexit>

i �= j
<latexit sha1_base64="2o2JeTuZxi+4HlTG47IeSJgjctc="></latexit><latexit sha1_base64="ULWiNagB7PIfSE8mv9v2zcnmS7I="></latexit><latexit sha1_base64="ULWiNagB7PIfSE8mv9v2zcnmS7I="></latexit><latexit sha1_base64="f1pjT7hWqPpiAX5QuJSeRyFEhQY="></latexit>

RWi =
H(Wi)

N
� max{hjk,H(S)� hij ,H(S)� hik},

<latexit sha1_base64="AS2T61TvlfSQUQ8ou5JVIrUBVww="></latexit><latexit sha1_base64="vvSWrM21DGtx7lC9tdy40o1yaX8="></latexit><latexit sha1_base64="vvSWrM21DGtx7lC9tdy40o1yaX8="></latexit><latexit sha1_base64="JjxdHka7lBFIk4vqU+LZyZuWZ7o="></latexit>

RV � max{h12 + h23 + h31 �H(S), 0}
<latexit sha1_base64="/+NLKToM/ELIJSse0xQC9TfnZQ8="></latexit><latexit sha1_base64="DinNj9hkFvVF6CXMyvlR5ctGfd0="></latexit><latexit sha1_base64="DinNj9hkFvVF6CXMyvlR5ctGfd0="></latexit><latexit sha1_base64="k3QkvSCMHhNca4alN0c1ztJvHcM="></latexit>

i �= j �= k �= i
<latexit sha1_base64="oEuL9EuYFuJmUgGGDq4j9bvnQLQ="></latexit><latexit sha1_base64="kPKsUpvA9GDEoMvh0nAQHZML/hs="></latexit><latexit sha1_base64="kPKsUpvA9GDEoMvh0nAQHZML/hs="></latexit><latexit sha1_base64="zyR7T1gUMNrlmok43njwghw+Yl0="></latexit>



(&)%���#�'-��$�!"
������3456�*+,+,-.-���$#"�

H(M |WiWj)
N

=
H(SN |WiWj)

N
� hij ,

<latexit sha1_base64="XrznYWSqMEUHADoa52HLss8T/kI="></latexit><latexit sha1_base64="/X1C4Wc2GIzD6ItqarMSv5OuzQI="></latexit><latexit sha1_base64="/X1C4Wc2GIzD6ItqarMSv5OuzQI="></latexit><latexit sha1_base64="n0o53JqgdJ486JWvWaAz3B25aLc="></latexit>

i �= j
<latexit sha1_base64="2o2JeTuZxi+4HlTG47IeSJgjctc="></latexit><latexit sha1_base64="ULWiNagB7PIfSE8mv9v2zcnmS7I="></latexit><latexit sha1_base64="ULWiNagB7PIfSE8mv9v2zcnmS7I="></latexit><latexit sha1_base64="f1pjT7hWqPpiAX5QuJSeRyFEhQY="></latexit>

RWi =
H(Wi)

N
� max{hjk,H(S)� hij ,H(S)� hik},

<latexit sha1_base64="AS2T61TvlfSQUQ8ou5JVIrUBVww="></latexit><latexit sha1_base64="vvSWrM21DGtx7lC9tdy40o1yaX8="></latexit><latexit sha1_base64="vvSWrM21DGtx7lC9tdy40o1yaX8="></latexit><latexit sha1_base64="JjxdHka7lBFIk4vqU+LZyZuWZ7o="></latexit>

RV � max{h12 + h23 + h31 �H(S), 0}
<latexit sha1_base64="/+NLKToM/ELIJSse0xQC9TfnZQ8="></latexit><latexit sha1_base64="DinNj9hkFvVF6CXMyvlR5ctGfd0="></latexit><latexit sha1_base64="DinNj9hkFvVF6CXMyvlR5ctGfd0="></latexit><latexit sha1_base64="k3QkvSCMHhNca4alN0c1ztJvHcM="></latexit>

i �= j �= k �= i
<latexit sha1_base64="oEuL9EuYFuJmUgGGDq4j9bvnQLQ="></latexit><latexit sha1_base64="kPKsUpvA9GDEoMvh0nAQHZML/hs="></latexit><latexit sha1_base64="kPKsUpvA9GDEoMvh0nAQHZML/hs="></latexit><latexit sha1_base64="zyR7T1gUMNrlmok43njwghw+Yl0="></latexit>

H(M |Wi)
N

=
H(SN |Wi)

N
� hi

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

1�
/20��

	�

��

������

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

����

V = UK
<latexit sha1_base64="RY9u5OgcQlhvFkOq0WoYoxCUF0s="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="ybmz/AkMXqzpL1Mw+pMxCyjKZns="></latexit>

W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>

�����

W3
<latexit sha1_base64="QKWOpCngOotC9MSExTrmosWB9nI="></latexit><latexit sha1_base64="COw/3mv51nHjHymkFkZEaJeThyA="></latexit><latexit sha1_base64="COw/3mv51nHjHymkFkZEaJeThyA="></latexit><latexit sha1_base64="zZRl7cLpfDYitvjJARB0i6nemMM="></latexit>

���� 
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H(M |Wi1Wi2 · · · Wil) � hi1i2···il
<latexit sha1_base64="V2lw+4/HK3DNhaXpcW3Gcp+oLBs="></latexit><latexit sha1_base64="TI2tkIMymXFh8oA84EUDLbGRdyQ="></latexit><latexit sha1_base64="TI2tkIMymXFh8oA84EUDLbGRdyQ="></latexit><latexit sha1_base64="16C38BcT6O8ojyKR37Tmia2rgfw="></latexit>

hi1i2···il
<latexit sha1_base64="t/HVLmq+uxByhgkk018DvcxhaTQ="></latexit><latexit sha1_base64="DgKLy76qdkx+4x/DpIGaND7MgbQ="></latexit><latexit sha1_base64="DgKLy76qdkx+4x/DpIGaND7MgbQ="></latexit><latexit sha1_base64="i5SlxFNJekQSbiamzGZdFzgeR/Q="></latexit>

hi1i2···il
<latexit sha1_base64="t/HVLmq+uxByhgkk018DvcxhaTQ="></latexit><latexit sha1_base64="DgKLy76qdkx+4x/DpIGaND7MgbQ="></latexit><latexit sha1_base64="DgKLy76qdkx+4x/DpIGaND7MgbQ="></latexit><latexit sha1_base64="i5SlxFNJekQSbiamzGZdFzgeR/Q="></latexit>

I l
<latexit sha1_base64="PH+ZbAR2GwRekLjJ22sTg4jkU38="></latexit><latexit sha1_base64="UJhhZMp1IQJLUZz7szRr3AVaJe0="></latexit><latexit sha1_base64="UJhhZMp1IQJLUZz7szRr3AVaJe0="></latexit><latexit sha1_base64="NOR5TI6CHrGyRxQNVJqei7Ojs3k="></latexit> @AC�� >=;��

hi1i2···il
<latexit sha1_base64="t/HVLmq+uxByhgkk018DvcxhaTQ="></latexit><latexit sha1_base64="DgKLy76qdkx+4x/DpIGaND7MgbQ="></latexit><latexit sha1_base64="DgKLy76qdkx+4x/DpIGaND7MgbQ="></latexit><latexit sha1_base64="i5SlxFNJekQSbiamzGZdFzgeR/Q="></latexit>

I AC0,H(M)
<latexit sha1_base64="fxZF06EmLU3876EXzI67dWGqS3I="></latexit><latexit sha1_base64="Mi05NLnQNYc2/34dvuTy3zdAVA8="></latexit><latexit sha1_base64="Mi05NLnQNYc2/34dvuTy3zdAVA8="></latexit><latexit sha1_base64="/ABTyQCddPuFvnvnO+axcgXG0qo="></latexit>

0,
1
L

H(M),
2
L

H(M), · · · ,
L� 1

L
H(M),H(M)

<latexit sha1_base64="DqJRSgXa03zjQZViwxejw2wbguE="></latexit><latexit sha1_base64="PQf/BipgPbfE6syFPFKEF757A2k="></latexit><latexit sha1_base64="PQf/BipgPbfE6syFPFKEF757A2k="></latexit><latexit sha1_base64="/lJxD2r24jbQsq2TAmkMf1G0r1M="></latexit>

GHF������

��?�����

n
<latexit sha1_base64="E8nkOJ3sUVWNAXaYWxRyjEGBsEw="></latexit><latexit sha1_base64="lhEJ6KHU1U4iu2sASTuEcWVUu78="></latexit><latexit sha1_base64="lhEJ6KHU1U4iu2sASTuEcWVUu78="></latexit><latexit sha1_base64="YnwEssSbOorGyQd2hmXCQPef96g="></latexit> ���

AC

��

��

�	
�	


W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>

Wn
<latexit sha1_base64="Zd+q41yF3Oaw2fovrpfq44TeFbs="></latexit><latexit sha1_base64="XquQZMO0lCrmXzvtJz/OCV3N3gk="></latexit><latexit sha1_base64="XquQZMO0lCrmXzvtJz/OCV3N3gk="></latexit><latexit sha1_base64="9GBmXe3MOk9hKJi3wZ8UUzUreHc="></latexit>

V
<latexit sha1_base64="ojxO8zWQmKCTKhgC9yuo116fugA="></latexit><latexit sha1_base64="/vIBfUi7EN5EeMql1jLNNOfjKS8="></latexit><latexit sha1_base64="/vIBfUi7EN5EeMql1jLNNOfjKS8="></latexit><latexit sha1_base64="dsWsQT3FE8TVPLfArg2F6/O+Iq0="></latexit>

M
<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>

M
<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>



�� �������*������
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(k, n)
<latexit sha1_base64="jIFI6tAyzK93CzdgSpaybPwyLsM="></latexit><latexit sha1_base64="ctKIS/yH5ldPyfEgrLmg9OTXqJU="></latexit><latexit sha1_base64="ctKIS/yH5ldPyfEgrLmg9OTXqJU="></latexit><latexit sha1_base64="Jtibf/Mh9pkQzN1aiwHa8UTs68c="></latexit>

/.-��
H(M |Wi1Wi2 · · · Wil) = H(M)

<latexit sha1_base64="i9kR0fS8cfrCg5cPep/Z+HwFuPw="></latexit><latexit sha1_base64="8Vm+Aj7k9Z9MLdv0K9glH7Virrg="></latexit><latexit sha1_base64="8Vm+Aj7k9Z9MLdv0K9glH7Virrg="></latexit><latexit sha1_base64="1tqRKu4qqxHI8AQAeehg2wQidig="></latexit><latexit sha1_base64="3LwYIaSj3ewF4HcUJU7KNaVWsyY="></latexit><latexit sha1_base64="3LwYIaSj3ewF4HcUJU7KNaVWsyY="></latexit><latexit sha1_base64="j1XfsBzMnarAU1+eACAvJi5EIFA="></latexit><latexit sha1_base64="j1XfsBzMnarAU1+eACAvJi5EIFA="></latexit><latexit sha1_base64="8Vm+Aj7k9Z9MLdv0K9glH7Virrg="></latexit><latexit sha1_base64="8Vm+Aj7k9Z9MLdv0K9glH7Virrg="></latexit><latexit sha1_base64="8Vm+Aj7k9Z9MLdv0K9glH7Virrg="></latexit><latexit sha1_base64="8Vm+Aj7k9Z9MLdv0K9glH7Virrg="></latexit><latexit sha1_base64="j1XfsBzMnarAU1+eACAvJi5EIFA="></latexit>

H(M |Wi1Wi2 · · · Wil) = 0
<latexit sha1_base64="Rhf4NG8obOAgMOP6PvTpZgY8u1I="></latexit><latexit sha1_base64="okbAd6okj/vPdhgOxPOWlvzgn5k="></latexit><latexit sha1_base64="okbAd6okj/vPdhgOxPOWlvzgn5k="></latexit><latexit sha1_base64="JvLaHR1aEhLGfJb1SIw9ny/tgHY="></latexit>

'$ l < k
<latexit sha1_base64="AnXd3nJwM2f5u7zrTWwULbj9e38="></latexit><latexit sha1_base64="IQL6Org5sF/yOtWi0+eTfiVq0Zk="></latexit><latexit sha1_base64="IQL6Org5sF/yOtWi0+eTfiVq0Zk="></latexit><latexit sha1_base64="/YvUBfYNFUZlo5X4CbFfRHLMToA="></latexit>

'$ l � k
<latexit sha1_base64="3exUDmF7X+JXd46UJyvAI7Cs5yA="></latexit><latexit sha1_base64="Zg/lXKCXuqD+8oWlTb7n/dzXXGU="></latexit><latexit sha1_base64="Zg/lXKCXuqD+8oWlTb7n/dzXXGU="></latexit><latexit sha1_base64="ckVFImjbrNXx4VKYiP17hiMxgJM="></latexit>

H(Wi) � H(M)
<latexit sha1_base64="0xtTB1wajxYROTgHN5spMKu9Gkc="></latexit><latexit sha1_base64="uAkRvC1/jtnn1l+coLMtNPRG4yo="></latexit><latexit sha1_base64="uAkRvC1/jtnn1l+coLMtNPRG4yo="></latexit><latexit sha1_base64="s/wkaAIEh1xhyUGC3/24UEBVN7c="></latexit>

H(V ) � (k � 1)H(M)
<latexit sha1_base64="xsRPt+nEatjZLjUbYSCV1BOuhWk="></latexit><latexit sha1_base64="FHgk2DfKGkI8W7eo6/oZqY5u4xE="></latexit><latexit sha1_base64="FHgk2DfKGkI8W7eo6/oZqY5u4xE="></latexit><latexit sha1_base64="1PtGD8+CZDmaSkXJmvvBIY91yGA="></latexit>

	�

��

������

W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>

Wn
<latexit sha1_base64="Zd+q41yF3Oaw2fovrpfq44TeFbs="></latexit><latexit sha1_base64="XquQZMO0lCrmXzvtJz/OCV3N3gk="></latexit><latexit sha1_base64="XquQZMO0lCrmXzvtJz/OCV3N3gk="></latexit><latexit sha1_base64="9GBmXe3MOk9hKJi3wZ8UUzUreHc="></latexit>

V
<latexit sha1_base64="ojxO8zWQmKCTKhgC9yuo116fugA="></latexit><latexit sha1_base64="/vIBfUi7EN5EeMql1jLNNOfjKS8="></latexit><latexit sha1_base64="/vIBfUi7EN5EeMql1jLNNOfjKS8="></latexit><latexit sha1_base64="dsWsQT3FE8TVPLfArg2F6/O+Iq0="></latexit>

M
<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>

M
<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>



304-%#$*�2<!&%"'(
�
���@���

M = S
<latexit sha1_base64="ys09MShyIVHDZuH0pZS6uvZTHlc="></latexit><latexit sha1_base64="O49y7WUlHLyiEElopWI/co3GSXk="></latexit><latexit sha1_base64="O49y7WUlHLyiEElopWI/co3GSXk="></latexit><latexit sha1_base64="KXhmpDRBv/sf0H1KmBXWd+x4GCo="></latexit>

V = U1U2 · · · Uk�1
<latexit sha1_base64="tmkam69x+1Oylgz/1183B8AwFvM="></latexit><latexit sha1_base64="R2f+v12FrGjcLhEfUH+HytW/p4c="></latexit><latexit sha1_base64="R2f+v12FrGjcLhEfUH+HytW/p4c="></latexit><latexit sha1_base64="B23VtShCxzl1PvSgsBeYx/3bvNI="></latexit>

�
��

��

375:8=��$+)+��, Wi = fMV (i),
<latexit sha1_base64="m5VZrqkE/XER/46nf4sjU/wAI+k="></latexit><latexit sha1_base64="M9UovpJWC4f3x8s+EbAPrdqjFfg="></latexit><latexit sha1_base64="M9UovpJWC4f3x8s+EbAPrdqjFfg="></latexit><latexit sha1_base64="J6TBx353UXRHpt65k5BcmkcTUAg="></latexit>

fMV (t) = S + U1t + U2t
2 + · · · Uk�1tt�1

<latexit sha1_base64="Xvl4GsPq9r4Lsa3tfc2l4xnXw0I="></latexit><latexit sha1_base64="ed3dM8dkpMy4HOUdm4LJwc55Iig="></latexit><latexit sha1_base64="ed3dM8dkpMy4HOUdm4LJwc55Iig="></latexit><latexit sha1_base64="Zn8AxP0iYpZqRvKnCCJJ3kt50zw="></latexit>

15=;8; .=66; /699:5;��$+*&��,
S = W = U = GF(pm)

<latexit sha1_base64="KHOrcBKKPoeFEvkpnY66YhBFOPc="></latexit><latexit sha1_base64="YoHL7KGcfsAOJGedJIYKlUk0aa4="></latexit><latexit sha1_base64="YoHL7KGcfsAOJGedJIYKlUk0aa4="></latexit><latexit sha1_base64="dfhWwPzTkgdEM2unDEoZYVPY/jQ="></latexit>

G
<latexit sha1_base64="hDjeILZK46ZPLop7F+RhIGBhRmA="></latexit><latexit sha1_base64="6By7j3YKrjBd3ymDIWrgxD9pQuQ="></latexit><latexit sha1_base64="6By7j3YKrjBd3ymDIWrgxD9pQuQ="></latexit><latexit sha1_base64="5bSfC8U79MNJ28Evqj/jLge9MwM="></latexit>

A ��

�@>��?����k
<latexit sha1_base64="PByTFgsHt3/zZi33TAF0i7/pYss="></latexit><latexit sha1_base64="s4WQeqkugakgBNIgwqN5MSABZiM="></latexit><latexit sha1_base64="s4WQeqkugakgBNIgwqN5MSABZiM="></latexit><latexit sha1_base64="4IG0F5GViLbr/BwVy5wI2TxfTXQ="></latexit>

(S, W1,W2, · · · ,Wn) = (S, U1, U2, · · · , Uk�1)G
<latexit sha1_base64="crCBlsZjO7iXDgq0BWbRGFo7g2c="></latexit><latexit sha1_base64="HZyS1XPs9ESL34F8FksxG6LPfVg="></latexit><latexit sha1_base64="HZyS1XPs9ESL34F8FksxG6LPfVg="></latexit><latexit sha1_base64="9BXiFdVLzJQsCtkTxRktrGER124="></latexit>

k � (n + 1)
<latexit sha1_base64="zTFemIND71bp13lCLRyGHYyvUuw="></latexit><latexit sha1_base64="kH2jYhjWrFF2lbTxPeIYvInVcv4="></latexit><latexit sha1_base64="kH2jYhjWrFF2lbTxPeIYvInVcv4="></latexit><latexit sha1_base64="D3HONW59S9bMn8Wwd2seWTLHFm4="></latexit>

���

��

������

W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>

Wn
<latexit sha1_base64="Zd+q41yF3Oaw2fovrpfq44TeFbs="></latexit><latexit sha1_base64="XquQZMO0lCrmXzvtJz/OCV3N3gk="></latexit><latexit sha1_base64="XquQZMO0lCrmXzvtJz/OCV3N3gk="></latexit><latexit sha1_base64="9GBmXe3MOk9hKJi3wZ8UUzUreHc="></latexit>

V
<latexit sha1_base64="ojxO8zWQmKCTKhgC9yuo116fugA="></latexit><latexit sha1_base64="/vIBfUi7EN5EeMql1jLNNOfjKS8="></latexit><latexit sha1_base64="/vIBfUi7EN5EeMql1jLNNOfjKS8="></latexit><latexit sha1_base64="dsWsQT3FE8TVPLfArg2F6/O+Iq0="></latexit>

M
<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>

M
<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>

�	������
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(k, L, n)
<latexit sha1_base64="ydSISLToGstg/qCZtE6ah+9RBuk="></latexit><latexit sha1_base64="pu2aobaRWSEBYE+3YbTAjV2OiNQ="></latexit><latexit sha1_base64="pu2aobaRWSEBYE+3YbTAjV2OiNQ="></latexit><latexit sha1_base64="yhGnvnKBIbzwe1RhAScui76+USE="></latexit>

9:8�765��
$0*/0,4�&,*+132���"!����	���"!��

H(M |Wi1Wi2 · · · Wil) = H(M)
<latexit sha1_base64="i9kR0fS8cfrCg5cPep/Z+HwFuPw="></latexit><latexit sha1_base64="8Vm+Aj7k9Z9MLdv0K9glH7Virrg="></latexit><latexit sha1_base64="8Vm+Aj7k9Z9MLdv0K9glH7Virrg="></latexit><latexit sha1_base64="1tqRKu4qqxHI8AQAeehg2wQidig="></latexit><latexit sha1_base64="3LwYIaSj3ewF4HcUJU7KNaVWsyY="></latexit><latexit sha1_base64="3LwYIaSj3ewF4HcUJU7KNaVWsyY="></latexit><latexit sha1_base64="j1XfsBzMnarAU1+eACAvJi5EIFA="></latexit><latexit sha1_base64="j1XfsBzMnarAU1+eACAvJi5EIFA="></latexit><latexit sha1_base64="8Vm+Aj7k9Z9MLdv0K9glH7Virrg="></latexit><latexit sha1_base64="8Vm+Aj7k9Z9MLdv0K9glH7Virrg="></latexit><latexit sha1_base64="8Vm+Aj7k9Z9MLdv0K9glH7Virrg="></latexit><latexit sha1_base64="8Vm+Aj7k9Z9MLdv0K9glH7Virrg="></latexit><latexit sha1_base64="j1XfsBzMnarAU1+eACAvJi5EIFA="></latexit>

H(M |Wi1Wi2 · · · Wil) = 0
<latexit sha1_base64="Rhf4NG8obOAgMOP6PvTpZgY8u1I="></latexit><latexit sha1_base64="okbAd6okj/vPdhgOxPOWlvzgn5k="></latexit><latexit sha1_base64="okbAd6okj/vPdhgOxPOWlvzgn5k="></latexit><latexit sha1_base64="JvLaHR1aEhLGfJb1SIw9ny/tgHY="></latexit>

H(M |Wi1Wi2 · · ·Wit) =
k � t

L
H(M)

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

.-

.-

.- l � k
<latexit sha1_base64="3exUDmF7X+JXd46UJyvAI7Cs5yA="></latexit><latexit sha1_base64="Zg/lXKCXuqD+8oWlTb7n/dzXXGU="></latexit><latexit sha1_base64="Zg/lXKCXuqD+8oWlTb7n/dzXXGU="></latexit><latexit sha1_base64="ckVFImjbrNXx4VKYiP17hiMxgJM="></latexit>

l � k � L
<latexit sha1_base64="qY+rZKvvb7g5XEtty6rW3cG/h84="></latexit><latexit sha1_base64="+fjfe0/R7LAVobM2AU8Xf3TAnw4="></latexit><latexit sha1_base64="+fjfe0/R7LAVobM2AU8Xf3TAnw4="></latexit><latexit sha1_base64="wByx/t7RRSXTnLADiBzSjdgv/Eg="></latexit>

k � L � l � k
<latexit sha1_base64="4ZlZJL8Ht60jE4e03DH2NG5n04E="></latexit><latexit sha1_base64="gbTpuIFOlIJDlMvWDULvWRcPRZg="></latexit><latexit sha1_base64="gbTpuIFOlIJDlMvWDULvWRcPRZg="></latexit><latexit sha1_base64="HuZ/N2yAyGskfF8t7IaBTbZP/EA="></latexit>

H(Wi) �
H(M)

L
,

<latexit sha1_base64="xMNFwL3gAMtCGwZRG8nzgxVHDzI="></latexit><latexit sha1_base64="wwRiiBa7evmpYF2BArVOLGSClKQ="></latexit><latexit sha1_base64="wwRiiBa7evmpYF2BArVOLGSClKQ="></latexit><latexit sha1_base64="Ga/WzOzf1IzN9EDdSr5r6aQCPoA="></latexit>

H(V ) � k � L

L
H(M)

<latexit sha1_base64="MN5KLzAOw6qLCNwlkng7bvqr73k="></latexit><latexit sha1_base64="OXRVPPanAxvyFP/NJI8XpmMs92g="></latexit><latexit sha1_base64="OXRVPPanAxvyFP/NJI8XpmMs92g="></latexit><latexit sha1_base64="oDSiWWbzHUuhpVQqjYMRCxG80MM="></latexit>

���

�


�����

W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>

Wn
<latexit sha1_base64="Zd+q41yF3Oaw2fovrpfq44TeFbs="></latexit><latexit sha1_base64="XquQZMO0lCrmXzvtJz/OCV3N3gk="></latexit><latexit sha1_base64="XquQZMO0lCrmXzvtJz/OCV3N3gk="></latexit><latexit sha1_base64="9GBmXe3MOk9hKJi3wZ8UUzUreHc="></latexit>

V
<latexit sha1_base64="ojxO8zWQmKCTKhgC9yuo116fugA="></latexit><latexit sha1_base64="/vIBfUi7EN5EeMql1jLNNOfjKS8="></latexit><latexit sha1_base64="/vIBfUi7EN5EeMql1jLNNOfjKS8="></latexit><latexit sha1_base64="dsWsQT3FE8TVPLfArg2F6/O+Iq0="></latexit>

M
<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>

M
<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>
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RWi =
H(Wi)

L
=

H(M)
L2

=
H(S)

L
<latexit sha1_base64="5zfSZD881Plogss+/A/A1QLy4ag="></latexit><latexit sha1_base64="TuGDK77Zpk5id1ZLxLQkUNX7rvo="></latexit><latexit sha1_base64="TuGDK77Zpk5id1ZLxLQkUNX7rvo="></latexit><latexit sha1_base64="TXHh3Nb6MhfPlMTRFClgXzphnII="></latexit>

H(Wi) �
H(M)

L
<latexit sha1_base64="UhA0gEfSkLpOKEhVLPzeb6m45WY="></latexit><latexit sha1_base64="sZK9NHrLcNew4U+ktN/TXulaIiM="></latexit><latexit sha1_base64="sZK9NHrLcNew4U+ktN/TXulaIiM="></latexit><latexit sha1_base64="RvYEQZlqtGCd+58WRykLahVUZqU="></latexit>

H(V ) � k � L

L
H(M)

<latexit sha1_base64="MN5KLzAOw6qLCNwlkng7bvqr73k="></latexit><latexit sha1_base64="OXRVPPanAxvyFP/NJI8XpmMs92g="></latexit><latexit sha1_base64="OXRVPPanAxvyFP/NJI8XpmMs92g="></latexit><latexit sha1_base64="oDSiWWbzHUuhpVQqjYMRCxG80MM="></latexit>

RV =
H(V )

L
=

k � L

L2
H(M) =

k � L

L
H(S)

<latexit sha1_base64="lMF28UR7rBtYg6pDGqD2ZSucR24="></latexit><latexit sha1_base64="SVP3a0FZa6DgUoQmk0P/pmoIV6A="></latexit><latexit sha1_base64="SVP3a0FZa6DgUoQmk0P/pmoIV6A="></latexit><latexit sha1_base64="rta+FHjb/0Z/iOifYCudn43lBUM="></latexit>

��',&

M = SL
<latexit sha1_base64="5zEc013cCCwYb9NiO1sYfsjjSQE="></latexit><latexit sha1_base64="6aHcDA4yIhrhuTNwHVxdW5C7JqI="></latexit><latexit sha1_base64="6aHcDA4yIhrhuTNwHVxdW5C7JqI="></latexit><latexit sha1_base64="7BrAYKj/L1Esh+ufHSGxCeWrBlY="></latexit>

����+	+

����
L

<latexit sha1_base64="HJevRJbqAV3ucayrBmLmpU3BE+Y="></latexit><latexit sha1_base64="Lf9Vu5+07zDulfdEHeTB7H9FecY="></latexit><latexit sha1_base64="Lf9Vu5+07zDulfdEHeTB7H9FecY="></latexit><latexit sha1_base64="mcKiA7RbIn6CFsR7hbex09C+cTY="></latexit>

M = SL
<latexit sha1_base64="5zEc013cCCwYb9NiO1sYfsjjSQE="></latexit><latexit sha1_base64="6aHcDA4yIhrhuTNwHVxdW5C7JqI="></latexit><latexit sha1_base64="6aHcDA4yIhrhuTNwHVxdW5C7JqI="></latexit><latexit sha1_base64="7BrAYKj/L1Esh+ufHSGxCeWrBlY="></latexit>

V = Uk�L
<latexit sha1_base64="3zWldtJmbgsrr22V+CKl33jhWuc="></latexit><latexit sha1_base64="8brzoXo1UkprBZgD7qTtoIxg6lk="></latexit><latexit sha1_base64="8brzoXo1UkprBZgD7qTtoIxg6lk="></latexit><latexit sha1_base64="SuP1BIy7AB6b0tH1h9jxP3uZ01E="></latexit>

	�

��

������

W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>

Wn
<latexit sha1_base64="Zd+q41yF3Oaw2fovrpfq44TeFbs="></latexit><latexit sha1_base64="XquQZMO0lCrmXzvtJz/OCV3N3gk="></latexit><latexit sha1_base64="XquQZMO0lCrmXzvtJz/OCV3N3gk="></latexit><latexit sha1_base64="9GBmXe3MOk9hKJi3wZ8UUzUreHc="></latexit>

M
<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>



7584.,-2'6;*/1+01

H(M |Wi1Wi2 · · ·Wit) =
k � t

L
H(M)

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

M = SL
<latexit sha1_base64="5zEc013cCCwYb9NiO1sYfsjjSQE="></latexit><latexit sha1_base64="6aHcDA4yIhrhuTNwHVxdW5C7JqI="></latexit><latexit sha1_base64="6aHcDA4yIhrhuTNwHVxdW5C7JqI="></latexit><latexit sha1_base64="7BrAYKj/L1Esh+ufHSGxCeWrBlY="></latexit>

D�%=�!C �?E	$�=<EI

�&#
�A>@DGHF�"����

k � L < t < k
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

:9

'''�D�D
�&#
�

���BGHF�"����'(��-320)

H(Sj1Sj2 · · ·Sjk�t |Wi1Wi2 · · ·Wit) = H(Sj1Sj2 · · ·Sjk�t)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

��DSj1Sj2 · · ·Sjk�t
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

C�>@��"�

L
<latexit sha1_base64="HJevRJbqAV3ucayrBmLmpU3BE+Y="></latexit><latexit sha1_base64="Lf9Vu5+07zDulfdEHeTB7H9FecY="></latexit><latexit sha1_base64="Lf9Vu5+07zDulfdEHeTB7H9FecY="></latexit><latexit sha1_base64="mcKiA7RbIn6CFsR7hbex09C+cTY="></latexit>

M = SL
<latexit sha1_base64="5zEc013cCCwYb9NiO1sYfsjjSQE="></latexit><latexit sha1_base64="6aHcDA4yIhrhuTNwHVxdW5C7JqI="></latexit><latexit sha1_base64="6aHcDA4yIhrhuTNwHVxdW5C7JqI="></latexit><latexit sha1_base64="7BrAYKj/L1Esh+ufHSGxCeWrBlY="></latexit>

V = Uk�L
<latexit sha1_base64="3zWldtJmbgsrr22V+CKl33jhWuc="></latexit><latexit sha1_base64="8brzoXo1UkprBZgD7qTtoIxg6lk="></latexit><latexit sha1_base64="8brzoXo1UkprBZgD7qTtoIxg6lk="></latexit><latexit sha1_base64="SuP1BIy7AB6b0tH1h9jxP3uZ01E="></latexit>

��

��

�
�#
�

W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>

Wn
<latexit sha1_base64="Zd+q41yF3Oaw2fovrpfq44TeFbs="></latexit><latexit sha1_base64="XquQZMO0lCrmXzvtJz/OCV3N3gk="></latexit><latexit sha1_base64="XquQZMO0lCrmXzvtJz/OCV3N3gk="></latexit><latexit sha1_base64="9GBmXe3MOk9hKJi3wZ8UUzUreHc="></latexit>

M
<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>

SL
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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(S1, S2, · · · , SL,W1,W2, · · · ,Wn)
<latexit sha1_base64="wCppCEju+o+UFsjLSNdoB7uwAu0="></latexit><latexit sha1_base64="gaBTjdjX+V/EMl/PXFXWJW/cE4o="></latexit><latexit sha1_base64="gaBTjdjX+V/EMl/PXFXWJW/cE4o="></latexit><latexit sha1_base64="LbIrjvE9SgmS/HAQ+vsY4xAXElQ="></latexit>

= (S1, S2, · · · , SL, U1, U2, · · · , Uk�L)G
<latexit sha1_base64="XwgLt/15a2+h54BOMsJOt5kTZ1Q="></latexit><latexit sha1_base64="T2ZSVJZoRpj2X/+cFquNW0uqFpw="></latexit><latexit sha1_base64="T2ZSVJZoRpj2X/+cFquNW0uqFpw="></latexit><latexit sha1_base64="1x8GBLiU0DTOrW/mhjH1y4ZNAJI="></latexit>

V = Uk�L = U1U2 · · · Uk�L
<latexit sha1_base64="ruwaVb/c5ykGPqngxmYgmZC9nPY="></latexit><latexit sha1_base64="VjMgm2oGXdgnC8UvqV3tX/4YR88="></latexit><latexit sha1_base64="VjMgm2oGXdgnC8UvqV3tX/4YR88="></latexit><latexit sha1_base64="vXcZtC3/aNjCX84P2sRb7A7o3jQ="></latexit>

��L

G
<latexit sha1_base64="hDjeILZK46ZPLop7F+RhIGBhRmA="></latexit><latexit sha1_base64="6By7j3YKrjBd3ymDIWrgxD9pQuQ="></latexit><latexit sha1_base64="6By7j3YKrjBd3ymDIWrgxD9pQuQ="></latexit><latexit sha1_base64="5bSfC8U79MNJ28Evqj/jLge9MwM="></latexit>

Lk � (L + n)
<latexit sha1_base64="RuS5feQDdFK+L0XC6sjPKc1HuCQ="></latexit><latexit sha1_base64="3HL/vJ3yU1BplHebuI/czlTdIC4="></latexit><latexit sha1_base64="3HL/vJ3yU1BplHebuI/czlTdIC4="></latexit><latexit sha1_base64="8kGkF9pY93ZswNLpYsCNjOiDiJE="></latexit>

 �

��FC#�D����k
<latexit sha1_base64="PByTFgsHt3/zZi33TAF0i7/pYss="></latexit><latexit sha1_base64="s4WQeqkugakgBNIgwqN5MSABZiM="></latexit><latexit sha1_base64="s4WQeqkugakgBNIgwqN5MSABZiM="></latexit><latexit sha1_base64="4IG0F5GViLbr/BwVy5wI2TxfTXQ="></latexit>

S = W = U = GF(pm)
<latexit sha1_base64="KHOrcBKKPoeFEvkpnY66YhBFOPc="></latexit><latexit sha1_base64="YoHL7KGcfsAOJGedJIYKlUk0aa4="></latexit><latexit sha1_base64="YoHL7KGcfsAOJGedJIYKlUk0aa4="></latexit><latexit sha1_base64="dfhWwPzTkgdEM2unDEoZYVPY/jQ="></latexit>

����LM = SL = S1S2 · · · SL
<latexit sha1_base64="/Glcqs0xEmHL7tc3LQ3cD5h3rRE="></latexit><latexit sha1_base64="nIzpIqYhgOzmgEnOY5DttYEWHLo="></latexit><latexit sha1_base64="nIzpIqYhgOzmgEnOY5DttYEWHLo="></latexit><latexit sha1_base64="ISJZRrD4N6PBn+oSa6XkcuEZcBk="></latexit>

Wi = fMV (i),
<latexit sha1_base64="m5VZrqkE/XER/46nf4sjU/wAI+k="></latexit><latexit sha1_base64="M9UovpJWC4f3x8s+EbAPrdqjFfg="></latexit><latexit sha1_base64="M9UovpJWC4f3x8s+EbAPrdqjFfg="></latexit><latexit sha1_base64="J6TBx353UXRHpt65k5BcmkcTUAg="></latexit>

8<:?=BF��#
fMV (↵) = S1 + S2↵

2 + · · ·+ SL↵
L�1

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

+U1↵
L + U2↵

L+1 + · · ·+ Uk�L↵
t�1

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

6:B@=@&3B;;@&4;>>?:@#F��#

J
�K#

J�
�K#

H(Sj1Sj2 · · ·Sjk�t |Wi1Wi2 · · ·Wit)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

= H(Sj1Sj2 · · ·Sjk�t)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

�
��#

�	!"�"��
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Wi = fMV (i),
<latexit sha1_base64="m5VZrqkE/XER/46nf4sjU/wAI+k="></latexit><latexit sha1_base64="M9UovpJWC4f3x8s+EbAPrdqjFfg="></latexit><latexit sha1_base64="M9UovpJWC4f3x8s+EbAPrdqjFfg="></latexit><latexit sha1_base64="J6TBx353UXRHpt65k5BcmkcTUAg="></latexit>

�"!$#&'	�

fMV (↵) = S1 + S2↵
2 + · · ·+ SL↵

L�1
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

+U1↵
L + U2↵

L+1 + · · ·+ Uk�L↵
t�1

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

+���,

fMV (↵) = S1 + S2↵
2 + U1↵

3 + U4↵
4

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

(4, 2, 15)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

)*(����


������

5S2 = 7W3 + 9W6 +W15
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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V = Uk�L = U1U2 · · · Uk�L
<latexit sha1_base64="ruwaVb/c5ykGPqngxmYgmZC9nPY="></latexit><latexit sha1_base64="VjMgm2oGXdgnC8UvqV3tX/4YR88="></latexit><latexit sha1_base64="VjMgm2oGXdgnC8UvqV3tX/4YR88="></latexit><latexit sha1_base64="vXcZtC3/aNjCX84P2sRb7A7o3jQ="></latexit>

��N

S = W = U = GF(pm)
<latexit sha1_base64="KHOrcBKKPoeFEvkpnY66YhBFOPc="></latexit><latexit sha1_base64="YoHL7KGcfsAOJGedJIYKlUk0aa4="></latexit><latexit sha1_base64="YoHL7KGcfsAOJGedJIYKlUk0aa4="></latexit><latexit sha1_base64="dfhWwPzTkgdEM2unDEoZYVPY/jQ="></latexit>

����NM = SL = S1S2 · · · SL
<latexit sha1_base64="/Glcqs0xEmHL7tc3LQ3cD5h3rRE="></latexit><latexit sha1_base64="nIzpIqYhgOzmgEnOY5DttYEWHLo="></latexit><latexit sha1_base64="nIzpIqYhgOzmgEnOY5DttYEWHLo="></latexit><latexit sha1_base64="ISJZRrD4N6PBn+oSa6XkcuEZcBk="></latexit>

6:9'632")0,0*%*
#*().%)($

(S1, S2, · · · , SL,W1,W2, · · · ,Wn)
<latexit sha1_base64="wCppCEju+o+UFsjLSNdoB7uwAu0="></latexit><latexit sha1_base64="gaBTjdjX+V/EMl/PXFXWJW/cE4o="></latexit><latexit sha1_base64="gaBTjdjX+V/EMl/PXFXWJW/cE4o="></latexit><latexit sha1_base64="LbIrjvE9SgmS/HAQ+vsY4xAXElQ="></latexit>

= (S1, S2, · · · , SL, U1, U2, · · · , Uk�L)G
<latexit sha1_base64="XwgLt/15a2+h54BOMsJOt5kTZ1Q="></latexit><latexit sha1_base64="T2ZSVJZoRpj2X/+cFquNW0uqFpw="></latexit><latexit sha1_base64="T2ZSVJZoRpj2X/+cFquNW0uqFpw="></latexit><latexit sha1_base64="1x8GBLiU0DTOrW/mhjH1y4ZNAJI="></latexit>

G
<latexit sha1_base64="hDjeILZK46ZPLop7F+RhIGBhRmA="></latexit><latexit sha1_base64="6By7j3YKrjBd3ymDIWrgxD9pQuQ="></latexit><latexit sha1_base64="6By7j3YKrjBd3ymDIWrgxD9pQuQ="></latexit><latexit sha1_base64="5bSfC8U79MNJ28Evqj/jLge9MwM="></latexit>

Nk � (L + n)
<latexit sha1_base64="RuS5feQDdFK+L0XC6sjPKc1HuCQ="></latexit><latexit sha1_base64="3HL/vJ3yU1BplHebuI/czlTdIC4="></latexit><latexit sha1_base64="3HL/vJ3yU1BplHebuI/czlTdIC4="></latexit><latexit sha1_base64="8kGkF9pY93ZswNLpYsCNjOiDiJE="></latexit>

��

��HE"�F����k
<latexit sha1_base64="PByTFgsHt3/zZi33TAF0i7/pYss="></latexit><latexit sha1_base64="s4WQeqkugakgBNIgwqN5MSABZiM="></latexit><latexit sha1_base64="s4WQeqkugakgBNIgwqN5MSABZiM="></latexit><latexit sha1_base64="4IG0F5GViLbr/BwVy5wI2TxfTXQ="></latexit>

Wi = fMV (i),
<latexit sha1_base64="m5VZrqkE/XER/46nf4sjU/wAI+k="></latexit><latexit sha1_base64="M9UovpJWC4f3x8s+EbAPrdqjFfg="></latexit><latexit sha1_base64="M9UovpJWC4f3x8s+EbAPrdqjFfg="></latexit><latexit sha1_base64="J6TBx353UXRHpt65k5BcmkcTUAg="></latexit>

:><A?DH��"
fMV (↵) = S1 + S2↵

2 + · · ·+ SL↵
L�1

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

+U1↵
L + U2↵

L+1 + · · ·+ Uk�L↵
t�1

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

7<DB?B%4D==B%5=@@A<B"H��"

L
�M"
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H(M |Wi)
N

=
H(SN |Wi)

N
� hi

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

H(M |W2)
N

=
H(SN |W2)

N
� h2

<latexit sha1_base64="2FlT71InOvIRT9t1plFb3M3ZEM8="></latexit><latexit sha1_base64="dktbOV+p0GLt8jTLJtQaD1ZET84="></latexit><latexit sha1_base64="dktbOV+p0GLt8jTLJtQaD1ZET84="></latexit><latexit sha1_base64="Th4TDh1PxyK+zCC5hK6tEz1MYa0="></latexit>

h1 = h2 =
H(S)

2
<latexit sha1_base64="LuBo7E2RbgWit4y4irCbUuJvNj4="></latexit><latexit sha1_base64="sxNmb1SntnlxVfflyiHQhDSQVEs="></latexit><latexit sha1_base64="sxNmb1SntnlxVfflyiHQhDSQVEs="></latexit><latexit sha1_base64="wPFeAwortyBigTDjLDELGPelYLA="></latexit> ��6���	7


�����

�7����������7����8=h1, h2
<latexit sha1_base64="nYabfv7QYmZFs0m8uexsnlz3gaA="></latexit><latexit sha1_base64="srVwlavzM00xT8vOR+c1eDSYHQs="></latexit><latexit sha1_base64="srVwlavzM00xT8vOR+c1eDSYHQs="></latexit><latexit sha1_base64="2Di3tKLRCXEPW/zUb2OTjCyTq4I="></latexit>

�	�

��

������

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

���%

V = UK
<latexit sha1_base64="RY9u5OgcQlhvFkOq0WoYoxCUF0s="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="ybmz/AkMXqzpL1Mw+pMxCyjKZns="></latexit>

W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>

����&
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RV = 0
<latexit sha1_base64="zF5or+pAaPtK1toFG97mQ78atyk="></latexit><latexit sha1_base64="mC6L3VP1lvnoX8xD7MPoCj5OYEQ="></latexit><latexit sha1_base64="mC6L3VP1lvnoX8xD7MPoCj5OYEQ="></latexit><latexit sha1_base64="9a93TRVnVO1bZtkd/G2q4TwI8BI="></latexit>

���09;7

������

n = k = L = N
<latexit sha1_base64="BJVOtz/l/wn4l1q9H5ePaGxS5Uk="></latexit><latexit sha1_base64="RERzbRp5EQttJYLWzKZIHi3QN1Q="></latexit><latexit sha1_base64="RERzbRp5EQttJYLWzKZIHi3QN1Q="></latexit><latexit sha1_base64="DN2rCbnIz08z7IxmgL7KiTjKSts="></latexit>

W1 = (�W1, �W2, · · · , �Wt)
<latexit sha1_base64="uEPgW80zX56fkX49BRgsYsMoHPo="></latexit><latexit sha1_base64="tF1ehWor8y+ksxeZJz4PEzO/dfc="></latexit><latexit sha1_base64="tF1ehWor8y+ksxeZJz4PEzO/dfc="></latexit><latexit sha1_base64="JFBbSTVITcwuLMPpQdB3Qq7zizI="></latexit>

W2 = (�Wt+1, �Wt+2, · · · , �WL)
<latexit sha1_base64="GUCtWlZebptyFNLA2g4zRl7B1Kc="></latexit><latexit sha1_base64="2hZLlg+z2G12F5hxRNMi+yAH8ro="></latexit><latexit sha1_base64="2hZLlg+z2G12F5hxRNMi+yAH8ro="></latexit><latexit sha1_base64="rDDcKU4tzPD2TKk/aVfhiRhKmug="></latexit>

RW1 =
H(W1)

L
=

t

L
H(S)

<latexit sha1_base64="QGcPS8+1H3Go261HfGzZ9M1HurU="></latexit><latexit sha1_base64="RbntjqvK+yz42aBiT/WirVj9HAM="></latexit><latexit sha1_base64="RbntjqvK+yz42aBiT/WirVj9HAM="></latexit><latexit sha1_base64="If9AV50JxLrzKPPxWQwVN2YK0AY="></latexit>

RW2 =
H(W2)

L
=

L� t

L
H(S)

<latexit sha1_base64="OVN1wwNmgirTTtMgOFehB0d8o6E="></latexit><latexit sha1_base64="GmcFNjSkW1rtQd4otIdmzOqB1fE="></latexit><latexit sha1_base64="GmcFNjSkW1rtQd4otIdmzOqB1fE="></latexit><latexit sha1_base64="+/ZKkE8dAwKVr3OCvzPS1mHJY1Y="></latexit>

H(Sj1Sj2 · · · SjL�t |W1) = H(Sj1Sj2 · · · SjL�t)
<latexit sha1_base64="4+hilxcGdgsTn9gNxWItkcJGEpc="></latexit><latexit sha1_base64="bT6i3FsZVDRWmXVUHax55suI+LQ="></latexit><latexit sha1_base64="bT6i3FsZVDRWmXVUHax55suI+LQ="></latexit><latexit sha1_base64="lzJgng4J6znuOYTNz7vn1QQrHio="></latexit>

H(Sj1Sj2 · · · Sjt |W2) = H(Sj1Sj2 · · · Sjt)
<latexit sha1_base64="vzsESOuv0pcUcu1EEtIEtyRjDAE="></latexit><latexit sha1_base64="s8FGmh8DG2yvUpQ0mkLcl4FBgPk="></latexit><latexit sha1_base64="s8FGmh8DG2yvUpQ0mkLcl4FBgPk="></latexit><latexit sha1_base64="CjL+vBO4tJqz577R3CkZHsl12fE="></latexit>

Sj1Sj2 · · · Sjt ,
<latexit sha1_base64="RANW6LMu8STdv2PzIbfvaXiH+pM="></latexit><latexit sha1_base64="4+to1KofIzhq7ill5xQFQ+18cOs="></latexit><latexit sha1_base64="4+to1KofIzhq7ill5xQFQ+18cOs="></latexit><latexit sha1_base64="0uDrP1tyAxGefoVwSDhQQVGNq4w="></latexit>

Sj1Sj2 · · · SjL�t
<latexit sha1_base64="2CaK60h/AAFJlaZG4GJM/usa5Bs="></latexit><latexit sha1_base64="d/mVp4X0LHklfzUVUFfRNOQzbm0="></latexit><latexit sha1_base64="d/mVp4X0LHklfzUVUFfRNOQzbm0="></latexit><latexit sha1_base64="USS8nzQEVXWMR4gagPAWdUJXet0="></latexit>

���:<6

��2�
1�./���

(�W1, �W2, · · · , �WL)
<latexit sha1_base64="xSdxfTUiI0whJ7vtxgqoOzW9u5E="></latexit><latexit sha1_base64="HEeITfMaeIimi8FIINVRF87bbcI="></latexit><latexit sha1_base64="HEeITfMaeIimi8FIINVRF87bbcI="></latexit><latexit sha1_base64="2G7IpLOW/DCtChZXc+1cD8fvkUk="></latexit>

���

��

��	��	

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

���"

W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>

����#

H(M |W1)

N
=

L� t

L
H(S)

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

H(M |W2)

N
=

t

L
H(S)

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

����

W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>

�����

%&'&'()(�������

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

H(M |W2)
N

=
H(SN |W2)

N
� h2

<latexit sha1_base64="2FlT71InOvIRT9t1plFb3M3ZEM8="></latexit><latexit sha1_base64="dktbOV+p0GLt8jTLJtQaD1ZET84="></latexit><latexit sha1_base64="dktbOV+p0GLt8jTLJtQaD1ZET84="></latexit><latexit sha1_base64="Th4TDh1PxyK+zCC5hK6tEz1MYa0="></latexit>

H(XN |W1)
N

� h1,
<latexit sha1_base64="u8vIsoJ6PGs8oYAeyn/4sDwKpF8="></latexit><latexit sha1_base64="u8vIsoJ6PGs8oYAeyn/4sDwKpF8="></latexit><latexit sha1_base64="u8vIsoJ6PGs8oYAeyn/4sDwKpF8="></latexit><latexit sha1_base64="vWPG07CGngoYMcRA6/aaFeCq/wk="></latexit>

H(Y N |W1)
N

� h1,
<latexit sha1_base64="RXaUAvQs8fwC5nkvTkmcWx6NLfQ="></latexit><latexit sha1_base64="RXaUAvQs8fwC5nkvTkmcWx6NLfQ="></latexit><latexit sha1_base64="RXaUAvQs8fwC5nkvTkmcWx6NLfQ="></latexit><latexit sha1_base64="GhGD+cg/PZtQEqS+Mx27MyEdIUA="></latexit>

0 � h1 � min{H(X),H(Y )}
<latexit sha1_base64="UwBzOjFMtgtnobMOW/kLpTKkGXE="></latexit><latexit sha1_base64="6F3RSY69eKfHKvFJRsNz7PvmBVk="></latexit><latexit sha1_base64="6F3RSY69eKfHKvFJRsNz7PvmBVk="></latexit><latexit sha1_base64="jYEQdddoX6sUudIWzBq6N+vcIVE="></latexit>

H(SN |W2)
N

� h2
<latexit sha1_base64="VPuc1hg6i89TpLxwumxr3piA2o4="></latexit><latexit sha1_base64="NMAsscYItmZq4ENHSyQtB9wlPyM="></latexit><latexit sha1_base64="NMAsscYItmZq4ENHSyQtB9wlPyM="></latexit><latexit sha1_base64="cbMbIiFL8blshBgEgzcKrczQ4Jg="></latexit>

RW1 =
H(W1)

N
� max{h2,H(XY )� h1}

<latexit sha1_base64="3Nzqr7tkVN/IoFFWMRFvZGz8kOQ="></latexit><latexit sha1_base64="qwMDUPp31MDz3xO0uDm4q6ygHiI="></latexit><latexit sha1_base64="qwMDUPp31MDz3xO0uDm4q6ygHiI="></latexit><latexit sha1_base64="F3brf7khVVlnW43NShnmylZCxBM="></latexit>

RW2 =
H(W2)

N
� max{h1,H(XY )� h2}

<latexit sha1_base64="ccFWZeukGRddrixn1Sk1LAFYWVY="></latexit><latexit sha1_base64="VHouCUvc6ljCZrBw4KHzq91NAOo="></latexit><latexit sha1_base64="VHouCUvc6ljCZrBw4KHzq91NAOo="></latexit><latexit sha1_base64="cx72Pj7CZxO/L43pDMhNuOFGwEM="></latexit>

S = (X,Y )
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

H(M |W1)

N
=

H(SN |W1)

N
� h1

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit> M = SN

<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

����

V = UK
<latexit sha1_base64="RY9u5OgcQlhvFkOq0WoYoxCUF0s="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="ybmz/AkMXqzpL1Mw+pMxCyjKZns="></latexit>

W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>

���� 

W3
<latexit sha1_base64="QKWOpCngOotC9MSExTrmosWB9nI="></latexit><latexit sha1_base64="COw/3mv51nHjHymkFkZEaJeThyA="></latexit><latexit sha1_base64="COw/3mv51nHjHymkFkZEaJeThyA="></latexit><latexit sha1_base64="zZRl7cLpfDYitvjJARB0i6nemMM="></latexit>

��5���

XN
<latexit sha1_base64="1iMwEG87B/PfdBJyJbuqF4Uq82M="></latexit><latexit sha1_base64="ZN1vW/Ae0LA4vvbFsDgoFssMY60="></latexit><latexit sha1_base64="ZN1vW/Ae0LA4vvbFsDgoFssMY60="></latexit><latexit sha1_base64="kUW1lB9Fi4IwjGWE5B4lUviFqNk="></latexit>

<11��7�632=Y N
<latexit sha1_base64="I9B3ApNGj4F0/kCtSi7B4kFnHRQ="></latexit><latexit sha1_base64="+ofYCHtddshSMP34DI2NvX7su3Y="></latexit><latexit sha1_base64="+ofYCHtddshSMP34DI2NvX7su3Y="></latexit><latexit sha1_base64="sD3Ylezjy1/VPQffmkZbqaNsq88="></latexit>

H(XN |W1)
N

= H(X),
<latexit sha1_base64="PzLATNIHm1uPeSYmn2kAMJrNOFM="></latexit><latexit sha1_base64="sbhL3/1yOAOTC6fd4R5vJN7XkOA="></latexit><latexit sha1_base64="sbhL3/1yOAOTC6fd4R5vJN7XkOA="></latexit><latexit sha1_base64="oPSqAs3HkOfqumwdlh5s9bM0I74="></latexit>

H(Y N |W2)
N

= H(Y ),
<latexit sha1_base64="j8fMaIkBjDnONEaLg3NhnlDFEsY="></latexit><latexit sha1_base64="foLQy84xWs+xYsW+FHKwdEPezXg="></latexit><latexit sha1_base64="foLQy84xWs+xYsW+FHKwdEPezXg="></latexit><latexit sha1_base64="ovJ+ycr/Z/NTCXmpi+ZK20J0J4Q="></latexit>

H(Y N |W1W2)
N

� h12
<latexit sha1_base64="p58lyRkjx1KWb3MixiaRP6Ue+Y8="></latexit><latexit sha1_base64="n7B0NkKrqW5kDOhFlwq7lN2KHXw="></latexit><latexit sha1_base64="n7B0NkKrqW5kDOhFlwq7lN2KHXw="></latexit><latexit sha1_base64="PgUMcdNdURrZ88++8kBNJUfMcMI="></latexit>

H(XN |W1W2)
N

� h12
<latexit sha1_base64="3iQ1wHBOuB2E1ZavhBeq7NjWqmw="></latexit><latexit sha1_base64="ieZGpb6LkUZO40O9wi0ZaZ1078Q="></latexit><latexit sha1_base64="ieZGpb6LkUZO40O9wi0ZaZ1078Q="></latexit><latexit sha1_base64="avd9z2XLaIUQ6xSJmHAAl3IlRuo="></latexit>

I(X;Y ) � h12 � min{H(X),H(Y )}
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

RW1 + RW2 + RW3 � H(XY )
<latexit sha1_base64="vHgfbZCCRavvxkQVIbI+hy8LLW8="></latexit><latexit sha1_base64="47BvwYlkKbGyk09837kN002zj48="></latexit><latexit sha1_base64="47BvwYlkKbGyk09837kN002zj48="></latexit><latexit sha1_base64="aoGwYaD56ioAf/VhfxVdLPC53XQ="></latexit>

RW3 � h12
<latexit sha1_base64="e78qbyWL1wk8lr4cFZPdw+vtnWQ="></latexit><latexit sha1_base64="L8nBwr1xTQ6uuMyGzLrlkWYo6W8="></latexit><latexit sha1_base64="L8nBwr1xTQ6uuMyGzLrlkWYo6W8="></latexit><latexit sha1_base64="pBHQNhnQh+qkS/4di7ScZEuukIY="></latexit>

S = (X,Y )
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit> M = SN

<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

���$

V = UK
<latexit sha1_base64="RY9u5OgcQlhvFkOq0WoYoxCUF0s="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="ybmz/AkMXqzpL1Mw+pMxCyjKZns="></latexit>

W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>

����%

W3
<latexit sha1_base64="QKWOpCngOotC9MSExTrmosWB9nI="></latexit><latexit sha1_base64="COw/3mv51nHjHymkFkZEaJeThyA="></latexit><latexit sha1_base64="COw/3mv51nHjHymkFkZEaJeThyA="></latexit><latexit sha1_base64="zZRl7cLpfDYitvjJARB0i6nemMM="></latexit>


�9���

S = (X, Y ) or X
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

XN
<latexit sha1_base64="1iMwEG87B/PfdBJyJbuqF4Uq82M="></latexit><latexit sha1_base64="ZN1vW/Ae0LA4vvbFsDgoFssMY60="></latexit><latexit sha1_base64="ZN1vW/Ae0LA4vvbFsDgoFssMY60="></latexit><latexit sha1_base64="kUW1lB9Fi4IwjGWE5B4lUviFqNk="></latexit>

A55��<�;76BY N
<latexit sha1_base64="I9B3ApNGj4F0/kCtSi7B4kFnHRQ="></latexit><latexit sha1_base64="+ofYCHtddshSMP34DI2NvX7su3Y="></latexit><latexit sha1_base64="+ofYCHtddshSMP34DI2NvX7su3Y="></latexit><latexit sha1_base64="sD3Ylezjy1/VPQffmkZbqaNsq88="></latexit>

XN
<latexit sha1_base64="jMVgvAYDI+4UpqyX7aAXQdDWfp0="></latexit><latexit sha1_base64="QDqaGKmELutXP3ysgdcQsP+gu/w="></latexit><latexit sha1_base64="QDqaGKmELutXP3ysgdcQsP+gu/w="></latexit><latexit sha1_base64="OXNBGVyrzWnIRE51opA88CwP7W4="></latexit>

Y N
<latexit sha1_base64="gCF03tUDoXEl1MAPW3oMX0tKGKA="></latexit><latexit sha1_base64="qKh4pNv9XeBtz+i9Oe/s1M3OiI0="></latexit><latexit sha1_base64="qKh4pNv9XeBtz+i9Oe/s1M3OiI0="></latexit><latexit sha1_base64="WfPR3brGnaCwF2plbPen75zv4RE="></latexit>

W1
<latexit sha1_base64="8D4rNBKUOLzKQRnUjgOjnRECo9w="></latexit><latexit sha1_base64="RZs7Ns37pWl7gmO6Q6c4lOCZ+NQ="></latexit><latexit sha1_base64="RZs7Ns37pWl7gmO6Q6c4lOCZ+NQ="></latexit><latexit sha1_base64="TYlHNZs1GH7CqVx7EuH/MtYx19Y="></latexit>

W2
<latexit sha1_base64="eszcHSMh1F6TcfOaYI4tZKEfq+M="></latexit><latexit sha1_base64="PF7RuxZvEhgdaw7jwVvkHhfoVws="></latexit><latexit sha1_base64="PF7RuxZvEhgdaw7jwVvkHhfoVws="></latexit><latexit sha1_base64="MiBNCrXRCM+MYxizyEqXBkIHO64="></latexit>

W3
<latexit sha1_base64="HnGA0Rm9kniXEth5N/S6Z41Yi9M="></latexit><latexit sha1_base64="w0WWEbvDGnO4M1CXGbck7pS8Iik="></latexit><latexit sha1_base64="w0WWEbvDGnO4M1CXGbck7pS8Iik="></latexit><latexit sha1_base64="v6g9Tyvj92r5NJ6efYITR2PzPvE="></latexit><latexit sha1_base64="e7MeV45HrFSahmP3wVkNMd4KCIk="></latexit><latexit sha1_base64="e7MeV45HrFSahmP3wVkNMd4KCIk="></latexit><latexit sha1_base64="6ubYgKRnhIc5KlRUzpyAdVUZy2A="></latexit><latexit sha1_base64="6ubYgKRnhIc5KlRUzpyAdVUZy2A="></latexit><latexit sha1_base64="w0WWEbvDGnO4M1CXGbck7pS8Iik="></latexit><latexit sha1_base64="w0WWEbvDGnO4M1CXGbck7pS8Iik="></latexit><latexit sha1_base64="w0WWEbvDGnO4M1CXGbck7pS8Iik="></latexit><latexit sha1_base64="w0WWEbvDGnO4M1CXGbck7pS8Iik="></latexit><latexit sha1_base64="6ubYgKRnhIc5KlRUzpyAdVUZy2A="></latexit>

h12
<latexit sha1_base64="JplN9P+7QofrTzvh+IhU+oEJK9U="></latexit><latexit sha1_base64="dtgLbEU++1hGPIOQoWV0sSMUbj8="></latexit><latexit sha1_base64="dtgLbEU++1hGPIOQoWV0sSMUbj8="></latexit><latexit sha1_base64="KGChdo76UnyT/PJuR8lar54UUjE="></latexit>

:���C55�855:���	�X
<latexit sha1_base64="iE2BAOu1ZA57Nx3iLFOoNW3fsy4="></latexit><latexit sha1_base64="Ps/BOwHIyTohvmZknzEBl1LV0p8="></latexit><latexit sha1_base64="Ps/BOwHIyTohvmZknzEBl1LV0p8="></latexit><latexit sha1_base64="kZXfUmVnBV1jtxtvaE6PgMZ3N3U="></latexit>

Y
<latexit sha1_base64="JZ7ooGvDH/mfT3yurrWuQg7Et+w="></latexit><latexit sha1_base64="Iacj+KrrlfXvPV9EBWSxv3nVCKM="></latexit><latexit sha1_base64="Iacj+KrrlfXvPV9EBWSxv3nVCKM="></latexit><latexit sha1_base64="kdzh2uNOoLEZLpWzrB3jSBOYXWo="></latexit>

H(XN |W1)
N

= H(X),
<latexit sha1_base64="PzLATNIHm1uPeSYmn2kAMJrNOFM="></latexit><latexit sha1_base64="sbhL3/1yOAOTC6fd4R5vJN7XkOA="></latexit><latexit sha1_base64="sbhL3/1yOAOTC6fd4R5vJN7XkOA="></latexit><latexit sha1_base64="oPSqAs3HkOfqumwdlh5s9bM0I74="></latexit>

H(Y N |W2)
N

= H(Y ),
<latexit sha1_base64="j8fMaIkBjDnONEaLg3NhnlDFEsY="></latexit><latexit sha1_base64="foLQy84xWs+xYsW+FHKwdEPezXg="></latexit><latexit sha1_base64="foLQy84xWs+xYsW+FHKwdEPezXg="></latexit><latexit sha1_base64="ovJ+ycr/Z/NTCXmpi+ZK20J0J4Q="></latexit>

H(Y N |W1W2)
N

� h12
<latexit sha1_base64="p58lyRkjx1KWb3MixiaRP6Ue+Y8="></latexit><latexit sha1_base64="n7B0NkKrqW5kDOhFlwq7lN2KHXw="></latexit><latexit sha1_base64="n7B0NkKrqW5kDOhFlwq7lN2KHXw="></latexit><latexit sha1_base64="PgUMcdNdURrZ88++8kBNJUfMcMI="></latexit>

H(XN |W1W2)
N

� h12
<latexit sha1_base64="3iQ1wHBOuB2E1ZavhBeq7NjWqmw="></latexit><latexit sha1_base64="ieZGpb6LkUZO40O9wi0ZaZ1078Q="></latexit><latexit sha1_base64="ieZGpb6LkUZO40O9wi0ZaZ1078Q="></latexit><latexit sha1_base64="avd9z2XLaIUQ6xSJmHAAl3IlRuo="></latexit>

I(X;Y ) � h12 � min{H(X),H(Y )}
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

RW1 + RW2 + RW3 � H(XY )
<latexit sha1_base64="vHgfbZCCRavvxkQVIbI+hy8LLW8="></latexit><latexit sha1_base64="47BvwYlkKbGyk09837kN002zj48="></latexit><latexit sha1_base64="47BvwYlkKbGyk09837kN002zj48="></latexit><latexit sha1_base64="aoGwYaD56ioAf/VhfxVdLPC53XQ="></latexit>

RW3 � h12
<latexit sha1_base64="e78qbyWL1wk8lr4cFZPdw+vtnWQ="></latexit><latexit sha1_base64="L8nBwr1xTQ6uuMyGzLrlkWYo6W8="></latexit><latexit sha1_base64="L8nBwr1xTQ6uuMyGzLrlkWYo6W8="></latexit><latexit sha1_base64="pBHQNhnQh+qkS/4di7ScZEuukIY="></latexit>



" #������!)������

����+"&%(()(��./01 $%'%')*)�������

S = (X, Y ) or X
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

XN
<latexit sha1_base64="jMVgvAYDI+4UpqyX7aAXQdDWfp0="></latexit><latexit sha1_base64="QDqaGKmELutXP3ysgdcQsP+gu/w="></latexit><latexit sha1_base64="QDqaGKmELutXP3ysgdcQsP+gu/w="></latexit><latexit sha1_base64="OXNBGVyrzWnIRE51opA88CwP7W4="></latexit>

Y N
<latexit sha1_base64="gCF03tUDoXEl1MAPW3oMX0tKGKA="></latexit><latexit sha1_base64="qKh4pNv9XeBtz+i9Oe/s1M3OiI0="></latexit><latexit sha1_base64="qKh4pNv9XeBtz+i9Oe/s1M3OiI0="></latexit><latexit sha1_base64="WfPR3brGnaCwF2plbPen75zv4RE="></latexit>

W1
<latexit sha1_base64="8D4rNBKUOLzKQRnUjgOjnRECo9w="></latexit><latexit sha1_base64="RZs7Ns37pWl7gmO6Q6c4lOCZ+NQ="></latexit><latexit sha1_base64="RZs7Ns37pWl7gmO6Q6c4lOCZ+NQ="></latexit><latexit sha1_base64="TYlHNZs1GH7CqVx7EuH/MtYx19Y="></latexit>

W2
<latexit sha1_base64="eszcHSMh1F6TcfOaYI4tZKEfq+M="></latexit><latexit sha1_base64="PF7RuxZvEhgdaw7jwVvkHhfoVws="></latexit><latexit sha1_base64="PF7RuxZvEhgdaw7jwVvkHhfoVws="></latexit><latexit sha1_base64="MiBNCrXRCM+MYxizyEqXBkIHO64="></latexit>

W3
<latexit sha1_base64="HnGA0Rm9kniXEth5N/S6Z41Yi9M="></latexit><latexit sha1_base64="w0WWEbvDGnO4M1CXGbck7pS8Iik="></latexit><latexit sha1_base64="w0WWEbvDGnO4M1CXGbck7pS8Iik="></latexit><latexit sha1_base64="v6g9Tyvj92r5NJ6efYITR2PzPvE="></latexit><latexit sha1_base64="e7MeV45HrFSahmP3wVkNMd4KCIk="></latexit><latexit sha1_base64="e7MeV45HrFSahmP3wVkNMd4KCIk="></latexit><latexit sha1_base64="6ubYgKRnhIc5KlRUzpyAdVUZy2A="></latexit><latexit sha1_base64="6ubYgKRnhIc5KlRUzpyAdVUZy2A="></latexit><latexit sha1_base64="w0WWEbvDGnO4M1CXGbck7pS8Iik="></latexit><latexit sha1_base64="w0WWEbvDGnO4M1CXGbck7pS8Iik="></latexit><latexit sha1_base64="w0WWEbvDGnO4M1CXGbck7pS8Iik="></latexit><latexit sha1_base64="w0WWEbvDGnO4M1CXGbck7pS8Iik="></latexit><latexit sha1_base64="6ubYgKRnhIc5KlRUzpyAdVUZy2A="></latexit> ���

�	��

������
W

<latexit sha1_base64="ghcRyKAcc/geGM9RDuRPMLh5LdY="></latexit><latexit sha1_base64="jG06H9eQgJhAjQLqbYVYCpH9+LI="></latexit><latexit sha1_base64="jG06H9eQgJhAjQLqbYVYCpH9+LI="></latexit><latexit sha1_base64="AL9OseRz8yATMW7Dvkyx7OD/RRY="></latexit>

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit> M = SN

<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

V = UK
<latexit sha1_base64="RY9u5OgcQlhvFkOq0WoYoxCUF0s="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="ybmz/AkMXqzpL1Mw+pMxCyjKZns="></latexit>

-�,(XN , Y N )
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

H(XN )
N

� hX
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>


�

-�,H(XNY N )
N

� hXY
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

H(Y N )
N

� hY
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

XN
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

RW � H(XY )
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

RW � H(X)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

RV � hXY
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

RV � max{hXY �H(Y |X), 0}
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

RV � max{hX , hY }
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

RV � max{hX , hY �H(Y |X)}
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>



/-0,&$%*�.6"')#()
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H(M |W )
N

=
H(SN |W )

N
� h,

<latexit sha1_base64="2N7VICDCA5HQDXKbmTRKH8Yseoc="></latexit><latexit sha1_base64="iK/wcY+XO0saJ5K3yX1VxXBL9OY="></latexit><latexit sha1_base64="iK/wcY+XO0saJ5K3yX1VxXBL9OY="></latexit><latexit sha1_base64="dAxCcbpqarc+XMe+4HP7U2zVS2U="></latexit>

0 � h � H(S)
<latexit sha1_base64="CwTCIW7sITvRIe8Q11iKonJkt7Q="></latexit><latexit sha1_base64="c/1KWSGbXJigJpuCSU0IAIrHJMI="></latexit><latexit sha1_base64="c/1KWSGbXJigJpuCSU0IAIrHJMI="></latexit><latexit sha1_base64="uL723SdUUDiSg9rwgXyqhcd3r2g="></latexit>

RV =
H(V )

N
=

KH(U)
N

� h
<latexit sha1_base64="6f2p5jk60n068HFOXNszyc1VN3Y="></latexit><latexit sha1_base64="Vr9eDHHqIlSjveT39y0mKC7NMhc="></latexit><latexit sha1_base64="Vr9eDHHqIlSjveT39y0mKC7NMhc="></latexit><latexit sha1_base64="p4PZ3eVwqohRqOdad/rFZofvhz0="></latexit>

�DEB

��DEB

RW =
H(W )

N
� H(S)

<latexit sha1_base64="ZPixM1/Xf3xU2LrXHT6234myZ5A="></latexit><latexit sha1_base64="M2PCtm/noMz0aAPh2KovXzuzOF8="></latexit><latexit sha1_base64="M2PCtm/noMz0aAPh2KovXzuzOF8="></latexit><latexit sha1_base64="RReqmfixOY1jdqis47jEYZRVvm8="></latexit>

���


��

����

������
W

<latexit sha1_base64="ghcRyKAcc/geGM9RDuRPMLh5LdY="></latexit><latexit sha1_base64="jG06H9eQgJhAjQLqbYVYCpH9+LI="></latexit><latexit sha1_base64="jG06H9eQgJhAjQLqbYVYCpH9+LI="></latexit><latexit sha1_base64="AL9OseRz8yATMW7Dvkyx7OD/RRY="></latexit>

M = SN
<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit> M = SN

<latexit sha1_base64="HVdiNyaKMisO0RsAS15Gt2aMgnE="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="Ll2j/Py+yA2vcben9ivzh0SG8E8="></latexit><latexit sha1_base64="UTXnglDy4aiWtjp6N5zI8K4ZSZg="></latexit>

���

V = UK
<latexit sha1_base64="RY9u5OgcQlhvFkOq0WoYoxCUF0s="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="50PhP4HNAhlDWN8FVy3OJzueKpA="></latexit><latexit sha1_base64="ybmz/AkMXqzpL1Mw+pMxCyjKZns="></latexit>


�88���������=��:��<
��;>��	:9>

M = SN
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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���AJKH
 ����'

(�W1, �W2, · · · , �WL+t)
<latexit sha1_base64="rzdPTtajMNCZ7zxqJwEy309KMGk="></latexit><latexit sha1_base64="0vT4BuBbW8lGzrF9JmKHGCgaNeI="></latexit><latexit sha1_base64="0vT4BuBbW8lGzrF9JmKHGCgaNeI="></latexit><latexit sha1_base64="6oZqNbFH62AKUYel/TskFuHngrk="></latexit>

n = k = L + t
<latexit sha1_base64="475MNRjPepgJI88KqvzJaPhtf40="></latexit><latexit sha1_base64="yBEU+ZNIyUhge2MXfceOgJowl84="></latexit><latexit sha1_base64="yBEU+ZNIyUhge2MXfceOgJowl84="></latexit><latexit sha1_base64="k8ApZxPupywjCGsKChAtQI2+Z88="></latexit>

M = SL
<latexit sha1_base64="5zEc013cCCwYb9NiO1sYfsjjSQE="></latexit><latexit sha1_base64="6aHcDA4yIhrhuTNwHVxdW5C7JqI="></latexit><latexit sha1_base64="6aHcDA4yIhrhuTNwHVxdW5C7JqI="></latexit><latexit sha1_base64="7BrAYKj/L1Esh+ufHSGxCeWrBlY="></latexit>

V = U t
<latexit sha1_base64="LBV+EShP1Uihs/H81Y3CghUpD7c="></latexit><latexit sha1_base64="xjphOJq2un2r/5DTCd+ehYkW9lY="></latexit><latexit sha1_base64="xjphOJq2un2r/5DTCd+ehYkW9lY="></latexit><latexit sha1_base64="3ARFxbb/WkiQgdRNtG4dH5duD1A="></latexit>

RW =
H(W )

L
= H(S)

<latexit sha1_base64="Jvt4yjSWDD/iiA6YpZvpDlInO+M="></latexit><latexit sha1_base64="jwzCCQDydzP6iL01XbZrmfVA4ZI="></latexit><latexit sha1_base64="jwzCCQDydzP6iL01XbZrmfVA4ZI="></latexit><latexit sha1_base64="FwrmYWwKOiy6Tw75Feif1jqI1dQ="></latexit>

Si1Si2 · · · Sit
<latexit sha1_base64="CKsiMg2smG1AdtbHSlu8VB7EMfA="></latexit><latexit sha1_base64="dsXSVJMHU0eyE+anClcPxdq8A34="></latexit><latexit sha1_base64="dsXSVJMHU0eyE+anClcPxdq8A34="></latexit><latexit sha1_base64="kXGxNfSgqclt7hGP7E2AaXqPf2I="></latexit>

H(Si1Si2 · · · Sit |W ) = H(Si1Si2 · · · Sit)
<latexit sha1_base64="qSfY8kGaJKyEkF0nw0RRHXq0AfE="></latexit><latexit sha1_base64="o1MDrwAaYb1m/2fZ/8E6jkH/E5w="></latexit><latexit sha1_base64="o1MDrwAaYb1m/2fZ/8E6jkH/E5w="></latexit><latexit sha1_base64="7seXQcqaq2dz6l5LCQfbdfZNFeI="></latexit>

��C' B�>@� �

M = SL
<latexit sha1_base64="5zEc013cCCwYb9NiO1sYfsjjSQE="></latexit><latexit sha1_base64="6aHcDA4yIhrhuTNwHVxdW5C7JqI="></latexit><latexit sha1_base64="6aHcDA4yIhrhuTNwHVxdW5C7JqI="></latexit><latexit sha1_base64="7BrAYKj/L1Esh+ufHSGxCeWrBlY="></latexit>

��;;''''''''C�%=��B��?D�$�=A<

= (U1, U2, · · · , Ut, �Wt+1, �Wt+2, · · · , �WL+t)
<latexit sha1_base64="f09tSAiviD9UAlQC7Tj91Oardls="></latexit><latexit sha1_base64="gpzMpTmasScBmZO0w6OBKb63Rbg="></latexit><latexit sha1_base64="gpzMpTmasScBmZO0w6OBKb63Rbg="></latexit><latexit sha1_base64="PDrKY6lVqLhrWmFHK3XVlvw7fwE="></latexit>

W
<latexit sha1_base64="ghcRyKAcc/geGM9RDuRPMLh5LdY="></latexit><latexit sha1_base64="jG06H9eQgJhAjQLqbYVYCpH9+LI="></latexit><latexit sha1_base64="jG06H9eQgJhAjQLqbYVYCpH9+LI="></latexit><latexit sha1_base64="AL9OseRz8yATMW7Dvkyx7OD/RRY="></latexit>{

<latexit sha1_base64="il24N7KY4pX0QHipoZgcVXoJot8="></latexit><latexit sha1_base64="C5oACvcStPPV5cimb5GOB4h5u3g="></latexit><latexit sha1_base64="C5oACvcStPPV5cimb5GOB4h5u3g="></latexit><latexit sha1_base64="kCTbwxLBQhRdES8w2oNOR9BeLqA="></latexit>

���

&��	

��	!�	
W

<latexit sha1_base64="ghcRyKAcc/geGM9RDuRPMLh5LdY="></latexit><latexit sha1_base64="jG06H9eQgJhAjQLqbYVYCpH9+LI="></latexit><latexit sha1_base64="jG06H9eQgJhAjQLqbYVYCpH9+LI="></latexit><latexit sha1_base64="AL9OseRz8yATMW7Dvkyx7OD/RRY="></latexit>

�#"

RV =
H(V )

N
=

tH(U)
L

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

M = SN
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

H(M |W )

N
=

tH(S)

L<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

�� �
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<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>

!/2-4+*+�").�$.�(+30,������
$.�(+30,�").�������

<>85=7:��� �h = min
r

maxflow(e, r)
<latexit sha1_base64="q0kAivq/fP9HiOnKDE6rFDQFGSE="></latexit><latexit sha1_base64="UGoJxBpREJeO1dhiqKQpCeN449U="></latexit><latexit sha1_base64="UGoJxBpREJeO1dhiqKQpCeN449U="></latexit><latexit sha1_base64="9yxXd9LikDuxorVn8i6Hx3IEIlA="></latexit>


�� ���

W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>

Wn
<latexit sha1_base64="Zd+q41yF3Oaw2fovrpfq44TeFbs="></latexit><latexit sha1_base64="XquQZMO0lCrmXzvtJz/OCV3N3gk="></latexit><latexit sha1_base64="XquQZMO0lCrmXzvtJz/OCV3N3gk="></latexit><latexit sha1_base64="9GBmXe3MOk9hKJi3wZ8UUzUreHc="></latexit>

	��

	��

	��

M
<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>

M
<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>

M = Sh
<latexit sha1_base64="Wu+ypAMmahxpNYjkru+8AGKarHc="></latexit><latexit sha1_base64="S0j2QuDGtQoYdVwomDRLH1/vA0s="></latexit><latexit sha1_base64="S0j2QuDGtQoYdVwomDRLH1/vA0s="></latexit><latexit sha1_base64="6GAccKBqcTMPxSaXd4OVKWXd0Ig="></latexit>

e
<latexit sha1_base64="X38EQBP5/+xzPr0VLsGwmd3zVYM="></latexit><latexit sha1_base64="Cm2skwy6LtIaMjyq/YC+f6LAmbc="></latexit><latexit sha1_base64="Cm2skwy6LtIaMjyq/YC+f6LAmbc="></latexit><latexit sha1_base64="CROxsC5/xuGUGF0qx8BpblpwM80="></latexit>

r
<latexit sha1_base64="IaDtchIOwVpAFJ1PkzwNezvC8T8="></latexit><latexit sha1_base64="A5FplBuTcyq39/ADRiVRtptTsJE="></latexit><latexit sha1_base64="A5FplBuTcyq39/ADRiVRtptTsJE="></latexit><latexit sha1_base64="s0o2R/FZYAO+K9i0lhwUoIfPBQ8="></latexit>

T
<latexit sha1_base64="zDeAczNPJqvUMFzcNYRsPhyO8NA="></latexit><latexit sha1_base64="ZkgWDvmMOHrKMY+Q6PGjso7viTs="></latexit><latexit sha1_base64="ZkgWDvmMOHrKMY+Q6PGjso7viTs="></latexit><latexit sha1_base64="H/1l2FqrHZX4TUDiZgr9xq8vwxo="></latexit>

1
<latexit sha1_base64="V/hLdiqr6jEhe5PGn8MF1R+7ujE="></latexit><latexit sha1_base64="D3xFzFc+Q555juIEC0gh+AK9pzg="></latexit><latexit sha1_base64="D3xFzFc+Q555juIEC0gh+AK9pzg="></latexit><latexit sha1_base64="D8tVt84PQWjUFD41eNuLAYp9z24="></latexit>


��

��

	�����

W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>

Wn
<latexit sha1_base64="Zd+q41yF3Oaw2fovrpfq44TeFbs="></latexit><latexit sha1_base64="XquQZMO0lCrmXzvtJz/OCV3N3gk="></latexit><latexit sha1_base64="XquQZMO0lCrmXzvtJz/OCV3N3gk="></latexit><latexit sha1_base64="9GBmXe3MOk9hKJi3wZ8UUzUreHc="></latexit>

V
<latexit sha1_base64="ojxO8zWQmKCTKhgC9yuo116fugA="></latexit><latexit sha1_base64="/vIBfUi7EN5EeMql1jLNNOfjKS8="></latexit><latexit sha1_base64="/vIBfUi7EN5EeMql1jLNNOfjKS8="></latexit><latexit sha1_base64="dsWsQT3FE8TVPLfArg2F6/O+Iq0="></latexit>

M
<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>

M
<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>
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<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>

t
<latexit sha1_base64="eDTZD8Yycg3QVbmSkwi54x+WWP8="></latexit><latexit sha1_base64="AY0ohLJj8hxex1w24AJ72h5fMW4="></latexit><latexit sha1_base64="AY0ohLJj8hxex1w24AJ72h5fMW4="></latexit><latexit sha1_base64="rSwWGbghIasYomgvS3vcPhIwecM="></latexit>

t
<latexit sha1_base64="eDTZD8Yycg3QVbmSkwi54x+WWP8="></latexit><latexit sha1_base64="AY0ohLJj8hxex1w24AJ72h5fMW4="></latexit><latexit sha1_base64="AY0ohLJj8hxex1w24AJ72h5fMW4="></latexit><latexit sha1_base64="rSwWGbghIasYomgvS3vcPhIwecM="></latexit>

t + 1
<latexit sha1_base64="f/l8qsRFbI7VGeMnj2rv9efy7vY="></latexit><latexit sha1_base64="JBHmGBErM+xkpCL1bS0S7HVSP20="></latexit><latexit sha1_base64="JBHmGBErM+xkpCL1bS0S7HVSP20="></latexit><latexit sha1_base64="YKVnoLZhDLhPVCfilC0kxYl3npY="></latexit> �����GONIDDL�"F��K�ONM

<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>

���FEN]

XZTQYSV�#2$h = min
r

maxflow(e, r)
<latexit sha1_base64="q0kAivq/fP9HiOnKDE6rFDQFGSE="></latexit><latexit sha1_base64="UGoJxBpREJeO1dhiqKQpCeN449U="></latexit><latexit sha1_base64="UGoJxBpREJeO1dhiqKQpCeN449U="></latexit><latexit sha1_base64="9yxXd9LikDuxorVn8i6Hx3IEIlA="></latexit>

t < h
<latexit sha1_base64="oinIaZrf1lW35qOi+pVxx2eqRK8="></latexit><latexit sha1_base64="qcAaHDnqIE3y11XUmOlHwp+QT6E="></latexit><latexit sha1_base64="qcAaHDnqIE3y11XUmOlHwp+QT6E="></latexit><latexit sha1_base64="lqfiu6yI/pk67Dmf192F0E3auyY="></latexit>

M = Sh�t
<latexit sha1_base64="ApBOenMcHXh/KoKCfbGugOZO5QE="></latexit><latexit sha1_base64="qXn5DziJCtDlVoeRKyILVTd+fYk="></latexit><latexit sha1_base64="qXn5DziJCtDlVoeRKyILVTd+fYk="></latexit><latexit sha1_base64="A46O6knuqCjjnJRKG2v6BVp2Frg="></latexit>

���
��

W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>

Wn
<latexit sha1_base64="Zd+q41yF3Oaw2fovrpfq44TeFbs="></latexit><latexit sha1_base64="XquQZMO0lCrmXzvtJz/OCV3N3gk="></latexit><latexit sha1_base64="XquQZMO0lCrmXzvtJz/OCV3N3gk="></latexit><latexit sha1_base64="9GBmXe3MOk9hKJi3wZ8UUzUreHc="></latexit>

��

��

��

M
<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>

M
<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>

e
<latexit sha1_base64="X38EQBP5/+xzPr0VLsGwmd3zVYM="></latexit><latexit sha1_base64="Cm2skwy6LtIaMjyq/YC+f6LAmbc="></latexit><latexit sha1_base64="Cm2skwy6LtIaMjyq/YC+f6LAmbc="></latexit><latexit sha1_base64="CROxsC5/xuGUGF0qx8BpblpwM80="></latexit>

r
<latexit sha1_base64="IaDtchIOwVpAFJ1PkzwNezvC8T8="></latexit><latexit sha1_base64="A5FplBuTcyq39/ADRiVRtptTsJE="></latexit><latexit sha1_base64="A5FplBuTcyq39/ADRiVRtptTsJE="></latexit><latexit sha1_base64="s0o2R/FZYAO+K9i0lhwUoIfPBQ8="></latexit>

T
<latexit sha1_base64="zDeAczNPJqvUMFzcNYRsPhyO8NA="></latexit><latexit sha1_base64="ZkgWDvmMOHrKMY+Q6PGjso7viTs="></latexit><latexit sha1_base64="ZkgWDvmMOHrKMY+Q6PGjso7viTs="></latexit><latexit sha1_base64="H/1l2FqrHZX4TUDiZgr9xq8vwxo="></latexit>

1
<latexit sha1_base64="V/hLdiqr6jEhe5PGn8MF1R+7ujE="></latexit><latexit sha1_base64="D3xFzFc+Q555juIEC0gh+AK9pzg="></latexit><latexit sha1_base64="D3xFzFc+Q555juIEC0gh+AK9pzg="></latexit><latexit sha1_base64="D8tVt84PQWjUFD41eNuLAYp9z24="></latexit>

V = U t
<latexit sha1_base64="jSqODeXOvl1Q87j3NQITZy2w2jY="></latexit><latexit sha1_base64="MSwOYGXecsoBqSVGrnpXWVrzW6A="></latexit><latexit sha1_base64="MSwOYGXecsoBqSVGrnpXWVrzW6A="></latexit><latexit sha1_base64="ku4BocHJvc0MkZcYN6C4k8bHbnA="></latexit>

��

M
<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>
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(h, h� t, m)
<latexit sha1_base64="KteaRT0Qa+TuPo3YwhkNH8apBqI="></latexit><latexit sha1_base64="/5jNKjEgvC04Va9FuM/gXOFKwgQ="></latexit><latexit sha1_base64="/5jNKjEgvC04Va9FuM/gXOFKwgQ="></latexit><latexit sha1_base64="+g77EbWOnAqNai1ijLT+jgXYR2c="></latexit>

DB@��m
<latexit sha1_base64="Vu1leL9QLrx5H/5OZQ2c4hF+g8Y="></latexit><latexit sha1_base64="Wx2hYwpAStFWY31v8SGme4Z3FQw="></latexit><latexit sha1_base64="Wx2hYwpAStFWY31v8SGme4Z3FQw="></latexit><latexit sha1_base64="62XSsVpLWZUHKQ5FlP16nGdAalo="></latexit> Q���I��

/=;:967?���!<53>;5NLMOPK�	�,2;242!12828:=:�&$$& *� t
<latexit sha1_base64="eDTZD8Yycg3QVbmSkwi54x+WWP8="></latexit><latexit sha1_base64="AY0ohLJj8hxex1w24AJ72h5fMW4="></latexit><latexit sha1_base64="AY0ohLJj8hxex1w24AJ72h5fMW4="></latexit><latexit sha1_base64="rSwWGbghIasYomgvS3vcPhIwecM="></latexit>

��I�Wi1 ,Wi2 , · · · ,Wit+b
<latexit sha1_base64="LHNhyUlKp2C7NMfjGWkym8JtoxA="></latexit><latexit sha1_base64="ehXX9SEW7RIwkA5qiQ2wluH90bk="></latexit><latexit sha1_base64="ehXX9SEW7RIwkA5qiQ2wluH90bk="></latexit><latexit sha1_base64="Pr0WE6exN0eB2PCHXh4uewX5nL0="></latexit>

F Sj1 , Sj2 , · · · , Sjh�t�b
<latexit sha1_base64="XEsJ3rKldnpAE/b2m0kVXb9SrqM="></latexit><latexit sha1_base64="KK6xdtXqEfPvgHaigKQ4tu7bKNI="></latexit><latexit sha1_base64="KK6xdtXqEfPvgHaigKQ4tu7bKNI="></latexit><latexit sha1_base64="0mXxIxE1NNWnZT4SEOqZ4dNdRRI="></latexit>

H�DE����

H(Sj1 , Sj2 , · · · , Sjh�t�b |Wi1 ,Wi2 , · · · ,Wit+b) = H(Sj1 , Sj2 , · · · , Sjh�t�b)
<latexit sha1_base64="jg/uVeRlRz97JyL3pu6Xqhia9zI="></latexit><latexit sha1_base64="4lJxf//Aa9bGGI35vLBZAk5RJR4="></latexit><latexit sha1_base64="4lJxf//Aa9bGGI35vLBZAk5RJR4="></latexit><latexit sha1_base64="PptuR/Mc2Ve/CSE/6FY41GiIqiI="></latexit>

0 � b < h� t
<latexit sha1_base64="6FZzp1Eq8t16JEerles8xK5zo9M="></latexit><latexit sha1_base64="fX2CvOZHs/xgl2HGrfKkkU2v/Mg="></latexit><latexit sha1_base64="fX2CvOZHs/xgl2HGrfKkkU2v/Mg="></latexit><latexit sha1_base64="NkkwUplqUZVDTPwpIWSD7NRZ+m0="></latexit>

��G����I���	��

M = Sh�t
<latexit sha1_base64="ApBOenMcHXh/KoKCfbGugOZO5QE="></latexit><latexit sha1_base64="qXn5DziJCtDlVoeRKyILVTd+fYk="></latexit><latexit sha1_base64="qXn5DziJCtDlVoeRKyILVTd+fYk="></latexit><latexit sha1_base64="A46O6knuqCjjnJRKG2v6BVp2Frg="></latexit>

���
�	


W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>

Wn
<latexit sha1_base64="Zd+q41yF3Oaw2fovrpfq44TeFbs="></latexit><latexit sha1_base64="XquQZMO0lCrmXzvtJz/OCV3N3gk="></latexit><latexit sha1_base64="XquQZMO0lCrmXzvtJz/OCV3N3gk="></latexit><latexit sha1_base64="9GBmXe3MOk9hKJi3wZ8UUzUreHc="></latexit>

�	


�	


�	


M
<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>

M
<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>

e
<latexit sha1_base64="X38EQBP5/+xzPr0VLsGwmd3zVYM="></latexit><latexit sha1_base64="Cm2skwy6LtIaMjyq/YC+f6LAmbc="></latexit><latexit sha1_base64="Cm2skwy6LtIaMjyq/YC+f6LAmbc="></latexit><latexit sha1_base64="CROxsC5/xuGUGF0qx8BpblpwM80="></latexit>

r
<latexit sha1_base64="IaDtchIOwVpAFJ1PkzwNezvC8T8="></latexit><latexit sha1_base64="A5FplBuTcyq39/ADRiVRtptTsJE="></latexit><latexit sha1_base64="A5FplBuTcyq39/ADRiVRtptTsJE="></latexit><latexit sha1_base64="s0o2R/FZYAO+K9i0lhwUoIfPBQ8="></latexit>

T
<latexit sha1_base64="zDeAczNPJqvUMFzcNYRsPhyO8NA="></latexit><latexit sha1_base64="ZkgWDvmMOHrKMY+Q6PGjso7viTs="></latexit><latexit sha1_base64="ZkgWDvmMOHrKMY+Q6PGjso7viTs="></latexit><latexit sha1_base64="H/1l2FqrHZX4TUDiZgr9xq8vwxo="></latexit>

1
<latexit sha1_base64="V/hLdiqr6jEhe5PGn8MF1R+7ujE="></latexit><latexit sha1_base64="D3xFzFc+Q555juIEC0gh+AK9pzg="></latexit><latexit sha1_base64="D3xFzFc+Q555juIEC0gh+AK9pzg="></latexit><latexit sha1_base64="D8tVt84PQWjUFD41eNuLAYp9z24="></latexit>

V = U t
<latexit sha1_base64="jSqODeXOvl1Q87j3NQITZy2w2jY="></latexit><latexit sha1_base64="MSwOYGXecsoBqSVGrnpXWVrzW6A="></latexit><latexit sha1_base64="MSwOYGXecsoBqSVGrnpXWVrzW6A="></latexit><latexit sha1_base64="ku4BocHJvc0MkZcYN6C4k8bHbnA="></latexit>

��

M
<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>

H(M |Wi1 ,Wi2 , · · · ,Wit+b) =
(h� t� b)H(M)

h� t
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

�����
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K
t = 0
<latexit sha1_base64="HWbbNxiUGgHkKQxoAKnj99ptpQc="></latexit><latexit sha1_base64="UDmVU4WinCcQAvwmzgF+ddXee20="></latexit><latexit sha1_base64="UDmVU4WinCcQAvwmzgF+ddXee20="></latexit><latexit sha1_base64="IAujj7Xs5966GLay+U7G2MMTBPU="></latexit>

Wi1 ,Wi2 , · · · ,Wib
<latexit sha1_base64="k2wglxfShW263jNnPYgKFt9WJTw="></latexit><latexit sha1_base64="HT5YfBP5AQhiB1Aa1Ekpx9kU1oI="></latexit><latexit sha1_base64="HT5YfBP5AQhiB1Aa1Ekpx9kU1oI="></latexit><latexit sha1_base64="r1+kH6ug8W9vTqcrbyYBUKzBoRQ="></latexit>

Sj1 , Sj2 , · · · , Sjh�b
<latexit sha1_base64="9hgYpuuJjupynEa3FvFQWchrhdw="></latexit><latexit sha1_base64="QepLxJeEhs9Qm1gOXOBxCohbB34="></latexit><latexit sha1_base64="QepLxJeEhs9Qm1gOXOBxCohbB34="></latexit><latexit sha1_base64="Qk9wYXgZEzH3eHYkXu51svhgghM="></latexit>

H(Sj1 , Sj2 , · · · , Sjh�b |Wi1 ,Wi2 , · · · ,Wib) = H(Sj1 , Sj2 , · · · , Sjh�b)
<latexit sha1_base64="m1fZztaInDAlppfbZMk3ZT+8kA4="></latexit><latexit sha1_base64="rJ/CVSPaEpnsPMLhWwc6xYfvfJI="></latexit><latexit sha1_base64="rJ/CVSPaEpnsPMLhWwc6xYfvfJI="></latexit><latexit sha1_base64="+zKgzhncM1e2WYEy0z6tYe/4BSY="></latexit>

0 � b < h
<latexit sha1_base64="zlWBQ+Zqrx/ViPO0kGBNJHCUbL0="></latexit><latexit sha1_base64="55rbtEimFU92i4M2EruPBil9dTY="></latexit><latexit sha1_base64="55rbtEimFU92i4M2EruPBil9dTY="></latexit><latexit sha1_base64="BFE769zjZRnEnns1KbcOxsIq9h8="></latexit>

J�FG����

PNOQRM�	�JCEL
���I����K���	��

M = Sh
<latexit sha1_base64="VXWBvP3g6f4XM6fld5r7nKJouRE="></latexit><latexit sha1_base64="xa3LMOhE2gfMKg6yL6gZJT2vE4Y="></latexit><latexit sha1_base64="xa3LMOhE2gfMKg6yL6gZJT2vE4Y="></latexit><latexit sha1_base64="4HhR0EnhGUmeAmF9z5E8g3ONAho="></latexit>

���
�	�

W1
<latexit sha1_base64="myiBsfVJgbKDA26252djzrbahMk="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="wAgug2APddJAIzC4eMzWTX2fAbo="></latexit><latexit sha1_base64="kB0/9sFevl1f471PCyQCYj0uiuI="></latexit>

W2
<latexit sha1_base64="ijJBAkfZxjdF71SY9LTjTWFd8HM="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="RJpXDMlc+zG59jfXI0PCYcqEOT0="></latexit><latexit sha1_base64="waFlOILszPiC0lDXl0BEFk8zOAA="></latexit>

Wn
<latexit sha1_base64="Zd+q41yF3Oaw2fovrpfq44TeFbs="></latexit><latexit sha1_base64="XquQZMO0lCrmXzvtJz/OCV3N3gk="></latexit><latexit sha1_base64="XquQZMO0lCrmXzvtJz/OCV3N3gk="></latexit><latexit sha1_base64="9GBmXe3MOk9hKJi3wZ8UUzUreHc="></latexit>

�	�

�	�

�	�

M
<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>

M
<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>

e
<latexit sha1_base64="X38EQBP5/+xzPr0VLsGwmd3zVYM="></latexit><latexit sha1_base64="Cm2skwy6LtIaMjyq/YC+f6LAmbc="></latexit><latexit sha1_base64="Cm2skwy6LtIaMjyq/YC+f6LAmbc="></latexit><latexit sha1_base64="CROxsC5/xuGUGF0qx8BpblpwM80="></latexit>

r
<latexit sha1_base64="IaDtchIOwVpAFJ1PkzwNezvC8T8="></latexit><latexit sha1_base64="A5FplBuTcyq39/ADRiVRtptTsJE="></latexit><latexit sha1_base64="A5FplBuTcyq39/ADRiVRtptTsJE="></latexit><latexit sha1_base64="s0o2R/FZYAO+K9i0lhwUoIfPBQ8="></latexit>

T
<latexit sha1_base64="zDeAczNPJqvUMFzcNYRsPhyO8NA="></latexit><latexit sha1_base64="ZkgWDvmMOHrKMY+Q6PGjso7viTs="></latexit><latexit sha1_base64="ZkgWDvmMOHrKMY+Q6PGjso7viTs="></latexit><latexit sha1_base64="H/1l2FqrHZX4TUDiZgr9xq8vwxo="></latexit>

1
<latexit sha1_base64="V/hLdiqr6jEhe5PGn8MF1R+7ujE="></latexit><latexit sha1_base64="D3xFzFc+Q555juIEC0gh+AK9pzg="></latexit><latexit sha1_base64="D3xFzFc+Q555juIEC0gh+AK9pzg="></latexit><latexit sha1_base64="D8tVt84PQWjUFD41eNuLAYp9z24="></latexit>

��

FDB��m
<latexit sha1_base64="Vu1leL9QLrx5H/5OZQ2c4hF+g8Y="></latexit><latexit sha1_base64="Wx2hYwpAStFWY31v8SGme4Z3FQw="></latexit><latexit sha1_base64="Wx2hYwpAStFWY31v8SGme4Z3FQw="></latexit><latexit sha1_base64="62XSsVpLWZUHKQ5FlP16nGdAalo="></latexit> S���K�� (h, h,m)

<latexit sha1_base64="iSh+tBBbzFJWIl2hFrTzzD1A4DY="></latexit><latexit sha1_base64="IDdnz+kWAGqkzaJ7XE5R2cUal4k="></latexit><latexit sha1_base64="IDdnz+kWAGqkzaJ7XE5R2cUal4k="></latexit><latexit sha1_base64="3Z1wzXdrQiGz7G0ZidwvXBjD9pA="></latexit>

H(M |Wi1 ,Wi2 , · · · ,Wib) =
(h� b)H(M)

h
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

�����
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��������

���
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�����V
<latexit sha1_base64="ojxO8zWQmKCTKhgC9yuo116fugA="></latexit><latexit sha1_base64="/vIBfUi7EN5EeMql1jLNNOfjKS8="></latexit><latexit sha1_base64="/vIBfUi7EN5EeMql1jLNNOfjKS8="></latexit><latexit sha1_base64="dsWsQT3FE8TVPLfArg2F6/O+Iq0="></latexit>

M
<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>

P (yz|x)
<latexit sha1_base64="4cD61wbzCO46PNQn+ajEqlDg2h8="></latexit><latexit sha1_base64="piT/QT+RIwYNQxarQ+WvNdsVy28="></latexit><latexit sha1_base64="piT/QT+RIwYNQxarQ+WvNdsVy28="></latexit><latexit sha1_base64="qPaXS47V2jHMjHklBUqFx3kkXcg="></latexit>

M̂
<latexit sha1_base64="G1uz7UGEAArD58TTLMjJoJgAzvg="></latexit><latexit sha1_base64="ri00FNNIf45Ds1EvKMVf6W0sVuU="></latexit><latexit sha1_base64="ri00FNNIf45Ds1EvKMVf6W0sVuU="></latexit><latexit sha1_base64="W+Xg8F2O/8IkPdPF/irwGj8ZFKo="></latexit>XN

<latexit sha1_base64="1iMwEG87B/PfdBJyJbuqF4Uq82M="></latexit><latexit sha1_base64="ZN1vW/Ae0LA4vvbFsDgoFssMY60="></latexit><latexit sha1_base64="ZN1vW/Ae0LA4vvbFsDgoFssMY60="></latexit><latexit sha1_base64="kUW1lB9Fi4IwjGWE5B4lUviFqNk="></latexit>

���

Y N
<latexit sha1_base64="I9B3ApNGj4F0/kCtSi7B4kFnHRQ="></latexit><latexit sha1_base64="+ofYCHtddshSMP34DI2NvX7su3Y="></latexit><latexit sha1_base64="+ofYCHtddshSMP34DI2NvX7su3Y="></latexit><latexit sha1_base64="sD3Ylezjy1/VPQffmkZbqaNsq88="></latexit>

ZN
<latexit sha1_base64="gDjpOufNtghVZsdG/zYDkTI+Y34="></latexit><latexit sha1_base64="kcRBf1j2VWb2yp1bWYog8HtEmQA="></latexit><latexit sha1_base64="kcRBf1j2VWb2yp1bWYog8HtEmQA="></latexit><latexit sha1_base64="zGOGqjWC9V3ywAV1KVb/hcDaHio="></latexit>

M � IA � {1, 2, · · · , A}
<latexit sha1_base64="QZypPm50uDcGqYe8gtThklqn8Mw="></latexit><latexit sha1_base64="+9xYC03HGSBC5OdBiz6HTRDegs0="></latexit><latexit sha1_base64="+9xYC03HGSBC5OdBiz6HTRDegs0="></latexit><latexit sha1_base64="R1YoYqBGctsxXPAN4CI3gdtXYgM="></latexit>

R =
1
N

log A
<latexit sha1_base64="dtBzNNheUUmdQLentQUSIYUBknw="></latexit><latexit sha1_base64="2Se6wam2Ml+FfEGhrmzOdQ7mszw="></latexit><latexit sha1_base64="2Se6wam2Ml+FfEGhrmzOdQ7mszw="></latexit><latexit sha1_base64="A6OWTpwjnSYwB6zQvM5KbTFRAEQ="></latexit>

���+,*


��)� Pe = Pr{M �= M̂}
<latexit sha1_base64="EeZRWiS7VbYGUJQw48YYLZtCooc="></latexit><latexit sha1_base64="DGHVxOkCsE35MFWurXbg2CjhW5w="></latexit><latexit sha1_base64="DGHVxOkCsE35MFWurXbg2CjhW5w="></latexit><latexit sha1_base64="z0kV6GT6YhS0MlvFndxh8dqTOOo="></latexit>

����

I(M ;ZN ) < �
<latexit sha1_base64="U2e6XIrKone0tVY/AjNnYcjTrRA="></latexit><latexit sha1_base64="RaiG8V3yEcWMVc68cM52lvDDYJ8="></latexit><latexit sha1_base64="RaiG8V3yEcWMVc68cM52lvDDYJ8="></latexit><latexit sha1_base64="qL4ICP27Q8lNGl03nMh6NzQz690="></latexit>

1
A(A� 1)

�

m

�

m�

�PZN |m � PZN |m�� < �
<latexit sha1_base64="SJ/G+kod5sPzTx2QzOYhBeILAog="></latexit><latexit sha1_base64="fP+Jc5UP/Y0PmW+uaBV5KKJ521A="></latexit><latexit sha1_base64="fP+Jc5UP/Y0PmW+uaBV5KKJ521A="></latexit><latexit sha1_base64="G3mVispF3eCh/QMK2fBim+I8Zvs="></latexit>

���	� C = max
X

I(X;Y )
<latexit sha1_base64="9roAM3v3iCTHHIwGxsWimZhw5iE="></latexit><latexit sha1_base64="Iv898Q3d0DMH+X24VMA42qFpYo0="></latexit><latexit sha1_base64="Iv898Q3d0DMH+X24VMA42qFpYo0="></latexit><latexit sha1_base64="L0aL87bFTwzg/csXCdfDMAEx9IE="></latexit>

1
N

I(M ;ZN ) < �
<latexit sha1_base64="04jFwxRHoWSaVm4qqiOcOOzBkw8="></latexit><latexit sha1_base64="sryYTAVsItA6XlRBC0K2ybI/Jb0="></latexit><latexit sha1_base64="sryYTAVsItA6XlRBC0K2ybI/Jb0="></latexit><latexit sha1_base64="RcKum1pFS7Ehjndfkslp8shTuZ4="></latexit> max

m,m�
�PZN |m � PZN |m�� < �

<latexit sha1_base64="5EPq2K0ZVMpddN+946HGDgsXZqk="></latexit><latexit sha1_base64="QBUAzksMCyX6hfRQ/BRnIhXQJZk="></latexit><latexit sha1_base64="QBUAzksMCyX6hfRQ/BRnIhXQJZk="></latexit><latexit sha1_base64="ij5VUwQCmxupmnOdV5+C5wJoA5U="></latexit>
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������	�

���� C = max
X

I(X;Y )
<latexit sha1_base64="9roAM3v3iCTHHIwGxsWimZhw5iE="></latexit><latexit sha1_base64="Iv898Q3d0DMH+X24VMA42qFpYo0="></latexit><latexit sha1_base64="Iv898Q3d0DMH+X24VMA42qFpYo0="></latexit><latexit sha1_base64="L0aL87bFTwzg/csXCdfDMAEx9IE="></latexit>

5B<8>��$+)'�
-?:?CD> /E><8>��$+)*�

��� CS = max
eX�X�Y Z

I( �X;Y )� I( �X;Z) > 0
<latexit sha1_base64="pBs0ah5bjfwAUGYIwfcEbpEtOx8="></latexit><latexit sha1_base64="tZrSuQNIZKYD1WisYbDeb+WWetY="></latexit><latexit sha1_base64="tZrSuQNIZKYD1WisYbDeb+WWetY="></latexit><latexit sha1_base64="eXAgyk/3NmstpXCJJOhMOlYV5yg="></latexit>

08??�1=:?B

����K��� -96<<8;�28?=;A67:;:@B
ZN

<latexit sha1_base64="gDjpOufNtghVZsdG/zYDkTI+Y34="></latexit><latexit sha1_base64="kcRBf1j2VWb2yp1bWYog8HtEmQA="></latexit><latexit sha1_base64="kcRBf1j2VWb2yp1bWYog8HtEmQA="></latexit><latexit sha1_base64="zGOGqjWC9V3ywAV1KVb/hcDaHio="></latexit> M��Q�����L

X � Y
<latexit sha1_base64="nw3cg7iz6+5I9Eu1fOWERIMnThs="></latexit><latexit sha1_base64="M++fxgnjlUW1pSag/iloV62opMs="></latexit><latexit sha1_base64="M++fxgnjlUW1pSag/iloV62opMs="></latexit><latexit sha1_base64="7zZUyx1N6bNIUo4QQyTCZh9HFpk="></latexit>

X � Z
<latexit sha1_base64="hbv+2fFZptQ9hQ2UthHRLH/EM+A="></latexit><latexit sha1_base64="n6HrjaybmMMJ+X0rvDj+lgpI9rw="></latexit><latexit sha1_base64="n6HrjaybmMMJ+X0rvDj+lgpI9rw="></latexit><latexit sha1_base64="4q6UDjO9ogUhqJcpJbfpdgeY2rs="></latexit>F NO

M
<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>

��IKGHJPR

���

��

�	
�	
V
<latexit sha1_base64="ojxO8zWQmKCTKhgC9yuo116fugA="></latexit><latexit sha1_base64="/vIBfUi7EN5EeMql1jLNNOfjKS8="></latexit><latexit sha1_base64="/vIBfUi7EN5EeMql1jLNNOfjKS8="></latexit><latexit sha1_base64="dsWsQT3FE8TVPLfArg2F6/O+Iq0="></latexit>

M
<latexit sha1_base64="GnTlTs3XOBwOHc3GQkJuiHQHbtM="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="3ZEFzLeEt67Y4ridvN63TwoHsKE="></latexit><latexit sha1_base64="z+tmHTwsmtrwpzqyW2xR7bg8BGE="></latexit>

P (yz|x)
<latexit sha1_base64="4cD61wbzCO46PNQn+ajEqlDg2h8="></latexit><latexit sha1_base64="piT/QT+RIwYNQxarQ+WvNdsVy28="></latexit><latexit sha1_base64="piT/QT+RIwYNQxarQ+WvNdsVy28="></latexit><latexit sha1_base64="qPaXS47V2jHMjHklBUqFx3kkXcg="></latexit>

XN
<latexit sha1_base64="1iMwEG87B/PfdBJyJbuqF4Uq82M="></latexit><latexit sha1_base64="ZN1vW/Ae0LA4vvbFsDgoFssMY60="></latexit><latexit sha1_base64="ZN1vW/Ae0LA4vvbFsDgoFssMY60="></latexit><latexit sha1_base64="kUW1lB9Fi4IwjGWE5B4lUviFqNk="></latexit>

���

Y N
<latexit sha1_base64="I9B3ApNGj4F0/kCtSi7B4kFnHRQ="></latexit><latexit sha1_base64="+ofYCHtddshSMP34DI2NvX7su3Y="></latexit><latexit sha1_base64="+ofYCHtddshSMP34DI2NvX7su3Y="></latexit><latexit sha1_base64="sD3Ylezjy1/VPQffmkZbqaNsq88="></latexit>

ZN
<latexit sha1_base64="gDjpOufNtghVZsdG/zYDkTI+Y34="></latexit><latexit sha1_base64="kcRBf1j2VWb2yp1bWYog8HtEmQA="></latexit><latexit sha1_base64="kcRBf1j2VWb2yp1bWYog8HtEmQA="></latexit><latexit sha1_base64="zGOGqjWC9V3ywAV1KVb/hcDaHio="></latexit>

M̂
<latexit sha1_base64="G1uz7UGEAArD58TTLMjJoJgAzvg="></latexit><latexit sha1_base64="ri00FNNIf45Ds1EvKMVf6W0sVuU="></latexit><latexit sha1_base64="ri00FNNIf45Ds1EvKMVf6W0sVuU="></latexit><latexit sha1_base64="W+Xg8F2O/8IkPdPF/irwGj8ZFKo="></latexit>

��L CS < C
<latexit sha1_base64="8DY/7FPSz+u02LfjhjzIL+dl8hg="></latexit><latexit sha1_base64="eWjYcNNPL36NKy0xAAdKqhzKnio="></latexit><latexit sha1_base64="eWjYcNNPL36NKy0xAAdKqhzKnio="></latexit><latexit sha1_base64="Q+JntdtghNU4dAYWmXZb88rbY/c="></latexit>
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����� P (yz|x)
<latexit sha1_base64="4cD61wbzCO46PNQn+ajEqlDg2h8="></latexit><latexit sha1_base64="piT/QT+RIwYNQxarQ+WvNdsVy28="></latexit><latexit sha1_base64="piT/QT+RIwYNQxarQ+WvNdsVy28="></latexit><latexit sha1_base64="qPaXS47V2jHMjHklBUqFx3kkXcg="></latexit>

XN
<latexit sha1_base64="1iMwEG87B/PfdBJyJbuqF4Uq82M="></latexit><latexit sha1_base64="ZN1vW/Ae0LA4vvbFsDgoFssMY60="></latexit><latexit sha1_base64="ZN1vW/Ae0LA4vvbFsDgoFssMY60="></latexit><latexit sha1_base64="kUW1lB9Fi4IwjGWE5B4lUviFqNk="></latexit>

���

Y N
<latexit sha1_base64="I9B3ApNGj4F0/kCtSi7B4kFnHRQ="></latexit><latexit sha1_base64="+ofYCHtddshSMP34DI2NvX7su3Y="></latexit><latexit sha1_base64="+ofYCHtddshSMP34DI2NvX7su3Y="></latexit><latexit sha1_base64="sD3Ylezjy1/VPQffmkZbqaNsq88="></latexit>

ZN
<latexit sha1_base64="gDjpOufNtghVZsdG/zYDkTI+Y34="></latexit><latexit sha1_base64="kcRBf1j2VWb2yp1bWYog8HtEmQA="></latexit><latexit sha1_base64="kcRBf1j2VWb2yp1bWYog8HtEmQA="></latexit><latexit sha1_base64="zGOGqjWC9V3ywAV1KVb/hcDaHio="></latexit>

���$

���==T
<latexit sha1_base64="zDeAczNPJqvUMFzcNYRsPhyO8NA="></latexit><latexit sha1_base64="ZkgWDvmMOHrKMY+Q6PGjso7viTs="></latexit><latexit sha1_base64="ZkgWDvmMOHrKMY+Q6PGjso7viTs="></latexit><latexit sha1_base64="H/1l2FqrHZX4TUDiZgr9xq8vwxo="></latexit>

M1
<latexit sha1_base64="YuIcfrl1JXchSvYu/eY5Fl7oAok="></latexit><latexit sha1_base64="bRlLLpIa34w/hN0+aEdMIK3eiSE="></latexit><latexit sha1_base64="bRlLLpIa34w/hN0+aEdMIK3eiSE="></latexit><latexit sha1_base64="BIBdVhRjpoMS1W9ly3vW5HNmIro="></latexit>

M2
<latexit sha1_base64="TrKamyi5oLoJKHhUNNUG/gkaiDo="></latexit><latexit sha1_base64="Ar6GwMtkuf9wjkIB5gkHx7Ps+XM="></latexit><latexit sha1_base64="Ar6GwMtkuf9wjkIB5gkHx7Ps+XM="></latexit><latexit sha1_base64="WJHoL3Lrn52BTGWkv8kPp+lFRy8="></latexit>

MT
<latexit sha1_base64="BguIPHmf/W1IErc2hABp6z3wDTw="></latexit><latexit sha1_base64="AE/X4T1MW8D67b2wePvoZfh3hb8="></latexit><latexit sha1_base64="AE/X4T1MW8D67b2wePvoZfh3hb8="></latexit><latexit sha1_base64="Pe17NdgSqLo+tplq2zskA0ERJBs="></latexit>

Mt � IAt = {1, 2, · · · , At}
<latexit sha1_base64="ys1An/zZ/4FK9EV00a2shRad+MA="></latexit><latexit sha1_base64="CegnTvk7S1fRZtCJ/rUf5qsbjFc="></latexit><latexit sha1_base64="CegnTvk7S1fRZtCJ/rUf5qsbjFc="></latexit><latexit sha1_base64="ex0LC/0o02pAt6+njJG+79OY23Y="></latexit>

Rt =
1
N

log At
<latexit sha1_base64="KIJcUZqt7TPw3VLw5KODkWhZCzQ="></latexit><latexit sha1_base64="RaBIi6ffy0KL6K9bXK++Hk0KFuI="></latexit><latexit sha1_base64="RaBIi6ffy0KL6K9bXK++Hk0KFuI="></latexit><latexit sha1_base64="QAjTpubgGfprE/giEgnZZoDFGes="></latexit>

Rtotal =
T�

t=1

Rt

<latexit sha1_base64="IKdEgtLzLIdP3r9zIxjzV6b+TOA="></latexit><latexit sha1_base64="1lkAyQOM7xCsCkhvFC3bd0v/Pqg="></latexit><latexit sha1_base64="1lkAyQOM7xCsCkhvFC3bd0v/Pqg="></latexit><latexit sha1_base64="h4zZDsNRKkkfkAsOJ4inKz4BjEY="></latexit>

�X �X � Y Z
<latexit sha1_base64="BHAXVoUHgtwRYAE/pzGgc6AZm4A="></latexit><latexit sha1_base64="7fTGcHY0RVe6F7DPxWdhzG/LQYY="></latexit><latexit sha1_base64="7fTGcHY0RVe6F7DPxWdhzG/LQYY="></latexit><latexit sha1_base64="MjC0RtpC4jmNuarTLFvA7si6uE4="></latexit>

Rtotal � I( �X;Y )
<latexit sha1_base64="PLuAMGDDb3yWbHdDCMLOInEt5Ik="></latexit><latexit sha1_base64="c19S1pxuRbi8aDnxi1RbznSOmkA="></latexit><latexit sha1_base64="c19S1pxuRbi8aDnxi1RbznSOmkA="></latexit><latexit sha1_base64="vF+OoTb5gl1u1OFahD7PEIKMNPs="></latexit>

Rtotal �Rt � I( �X;Z)
<latexit sha1_base64="M1yIF+9eRpQSRrBuR2PpRq1jHbs="></latexit><latexit sha1_base64="YpBdbdLvBiTIObLuv58abtqswNw="></latexit><latexit sha1_base64="YpBdbdLvBiTIObLuv58abtqswNw="></latexit><latexit sha1_base64="aQdH8GgojQxo24mQfMS4WyHg7Kk="></latexit>

I(Mt;ZN ) < �
<latexit sha1_base64="IJ03uW86DQMuylhH6d2fg6JExOY="></latexit><latexit sha1_base64="Nt+EilogvJk4JEK4Apgb+WISanY="></latexit><latexit sha1_base64="Nt+EilogvJk4JEK4Apgb+WISanY="></latexit><latexit sha1_base64="CTY26au/jQGkdjuc44DqcwJEzhw="></latexit>

max
mt,m�

t

�PZN |mt
� PZN |m�

t
� < �

<latexit sha1_base64="mo+ZWHaUELcqAYQNTWf7WB2atQs="></latexit><latexit sha1_base64="Rd/hrxUjNnGj4d5LI1DJ6bSHwq8="></latexit><latexit sha1_base64="Rd/hrxUjNnGj4d5LI1DJ6bSHwq8="></latexit><latexit sha1_base64="js/C8TdlWeLhZ6D0nQcPovc9zks="></latexit>

T,At
<latexit sha1_base64="rZ7X5sXyBeVGaiRTXwFtl1LTsyk="></latexit><latexit sha1_base64="nlA3zHqZ0hcC17IwJBHw6VRQ0jw="></latexit><latexit sha1_base64="nlA3zHqZ0hcC17IwJBHw6VRQ0jw="></latexit><latexit sha1_base64="1tqRKu4qqxHI8AQAeehg2wQidig="></latexit><latexit sha1_base64="AClwsKJX+BEG3/JusDG5z1w4D/Q="></latexit><latexit sha1_base64="AClwsKJX+BEG3/JusDG5z1w4D/Q="></latexit><latexit sha1_base64="b/Qkj628m7lAe8987aC7T5dJJpU="></latexit><latexit sha1_base64="b/Qkj628m7lAe8987aC7T5dJJpU="></latexit><latexit sha1_base64="nlA3zHqZ0hcC17IwJBHw6VRQ0jw="></latexit><latexit sha1_base64="nlA3zHqZ0hcC17IwJBHw6VRQ0jw="></latexit><latexit sha1_base64="nlA3zHqZ0hcC17IwJBHw6VRQ0jw="></latexit><latexit sha1_base64="nlA3zHqZ0hcC17IwJBHw6VRQ0jw="></latexit><latexit sha1_base64="b/Qkj628m7lAe8987aC7T5dJJpU="></latexit>

(t = 1, 2, · · · , T )
<latexit sha1_base64="d80f7lsYwDtu4LJ03DQIody0sIw="></latexit><latexit sha1_base64="vzRy4Yst89dTvTRTbFNep1tu+O0="></latexit><latexit sha1_base64="vzRy4Yst89dTvTRTbFNep1tu+O0="></latexit><latexit sha1_base64="fKVgesuqBOgmygnydZFKTbySEqs="></latexit>

D��@�BA

D����ERtotal � C
<latexit sha1_base64="+I31a5YMGkAlHIn2PF8lrESps38="></latexit><latexit sha1_base64="9ItNE8ztWMBrB+9DmANpRHdjMHc="></latexit><latexit sha1_base64="9ItNE8ztWMBrB+9DmANpRHdjMHc="></latexit><latexit sha1_base64="QPlTcu56IyfH2YcMaIDX2XbD6YM="></latexit>

M̂t
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

t = 1, · · · , T
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>



'#("���!�%0����� 

BSC(q)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

BSC(p)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

��55T
<latexit sha1_base64="zDeAczNPJqvUMFzcNYRsPhyO8NA="></latexit><latexit sha1_base64="ZkgWDvmMOHrKMY+Q6PGjso7viTs="></latexit><latexit sha1_base64="ZkgWDvmMOHrKMY+Q6PGjso7viTs="></latexit><latexit sha1_base64="H/1l2FqrHZX4TUDiZgr9xq8vwxo="></latexit>

�����8	69
��7�����
�$0+*4*1-.�)*/*/020�&,*3*�������

���

������
XN

<latexit sha1_base64="1iMwEG87B/PfdBJyJbuqF4Uq82M="></latexit><latexit sha1_base64="ZN1vW/Ae0LA4vvbFsDgoFssMY60="></latexit><latexit sha1_base64="ZN1vW/Ae0LA4vvbFsDgoFssMY60="></latexit><latexit sha1_base64="kUW1lB9Fi4IwjGWE5B4lUviFqNk="></latexit>

���

Y N
<latexit sha1_base64="I9B3ApNGj4F0/kCtSi7B4kFnHRQ="></latexit><latexit sha1_base64="+ofYCHtddshSMP34DI2NvX7su3Y="></latexit><latexit sha1_base64="+ofYCHtddshSMP34DI2NvX7su3Y="></latexit><latexit sha1_base64="sD3Ylezjy1/VPQffmkZbqaNsq88="></latexit>

ZN
<latexit sha1_base64="gDjpOufNtghVZsdG/zYDkTI+Y34="></latexit><latexit sha1_base64="kcRBf1j2VWb2yp1bWYog8HtEmQA="></latexit><latexit sha1_base64="kcRBf1j2VWb2yp1bWYog8HtEmQA="></latexit><latexit sha1_base64="zGOGqjWC9V3ywAV1KVb/hcDaHio="></latexit>

���

M1
<latexit sha1_base64="YuIcfrl1JXchSvYu/eY5Fl7oAok="></latexit><latexit sha1_base64="bRlLLpIa34w/hN0+aEdMIK3eiSE="></latexit><latexit sha1_base64="bRlLLpIa34w/hN0+aEdMIK3eiSE="></latexit><latexit sha1_base64="BIBdVhRjpoMS1W9ly3vW5HNmIro="></latexit>

M2
<latexit sha1_base64="TrKamyi5oLoJKHhUNNUG/gkaiDo="></latexit><latexit sha1_base64="Ar6GwMtkuf9wjkIB5gkHx7Ps+XM="></latexit><latexit sha1_base64="Ar6GwMtkuf9wjkIB5gkHx7Ps+XM="></latexit><latexit sha1_base64="WJHoL3Lrn52BTGWkv8kPp+lFRy8="></latexit>

MT
<latexit sha1_base64="BguIPHmf/W1IErc2hABp6z3wDTw="></latexit><latexit sha1_base64="AE/X4T1MW8D67b2wePvoZfh3hb8="></latexit><latexit sha1_base64="AE/X4T1MW8D67b2wePvoZfh3hb8="></latexit><latexit sha1_base64="Pe17NdgSqLo+tplq2zskA0ERJBs="></latexit>

p < q < 0.5
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

C = 1� h(p)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

CS = h(q)� h(p)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

R1 = R2 = · · · = RT
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

T = dC/CSe � 2
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

⇠ > 0
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

C � ⇠ = T (CS � �)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

Rt =
l

N
= CS � �

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

Rtotal =
lT

N
= C � ⇠

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

M̂t
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

t = 1, · · · , T
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

G =

2

6664

G1

G2
...

GT

3

7775

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

N
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

l
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

T l
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

Mt = Sl
t = St,1St,2 · · ·St,l

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

XN = (M1,M2, · · · ,MT )G
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

Pe  2�NE(Rtotal)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

1

N
I(Mt;Z

N )  ⇠ + (⇠/N)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>



+),($"#'�*0 %&!%&

93:

+.-//0/7�
>?AD
������>?AD
�����
C@BEF=�
��
������
��

��5���
�

���	

M = SL = S1S2 · · · SL
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

H(M |W ) = H(M)
<latexit sha1_base64="aXeEYDKsTkv/dwRUjd04XHzIXTg="></latexit><latexit sha1_base64="Xp6moqEdKBgir9QprPk+/SCFVN8="></latexit><latexit sha1_base64="Xp6moqEdKBgir9QprPk+/SCFVN8="></latexit><latexit sha1_base64="l2KrJMu3bJe/7IxAJ2qAsqpfnD8="></latexit>

����	
0 < H(M |W ) < H(M)

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

����87���	
H(Si1Si2 · · · Sit |W ) = H(Si1Si2 · · · Sit)

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

��<��6
�2�1;
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