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`�acbedNf	gNh�i	j�j*kNl�mNgoneacpel*kNq%j�rei	s i	f	jcpeiXp�b%p t7i	jpel�uJf	vJw i	j�j*kNl�mNgonea�f	i	s x�gNj�j�iys	j�r�gNs
z rea*mNl�uJi	i9`�acb{rV|}`H~H~&t�~=x z `5���x�gNj�j�iX�X���X���������e����gNj�r�nea��{`�acwPi	uJgNn�j�rei	s��N�����Nm����X�X�
regP�N���1�%�,�V�Ni�j�gXmNl�s	jcp�n�i	i�x�goj�j�i	s	j�rego��g��LgofNmNa��9b{fomNa�u�l�fPpea*kNq%f	vJw�~�j�j*kNl*mNgNn�a�f	i	s
|}x��L�9~5���N�c�Na�fXp5�o�eh�����h��X�X�X�o�N�
pN� |��X�o�%���X���Nh��	�����e� |.�X�o�%����N�Xh��N�X�X�X� �Ja�rej |.�X�o�%�������Xh��X�o��� �  &¡*¢¤£�¥
koganow@niisi.msk.ru .

¦ WXOLZX§*¨N\X]^ZX_	©�\Vª�\�«y\X¬��W�5�Ngof	iyr�f	gNn�l�fyi	l®i	f	��gP�NuJa�¯	i	gNf	f	v°w±pelcwPf	gPkNgN��i	s²i²j�n��%³�a�f	f	gN�*g´jµfyi	uJi
uJapel�uJacp�iodNl�j�rego��g¶gN�	i	j�a�f	iP�·gN¸�¹	l�r�pegNnºn�g»uJf	gN�*i	l¼gN¸�kNa�jcpei½f	abXrei½iµ�N�Na�r¾peiyr�i
nev°�{n�iokNg f	l*mNgNjcpeacpegXdNf	gNjcpeq jcb{¿Gl�jcp�n¾beÀ&¿GiXw go�o�Nl�mNl*kNl�f	i	s uJl��Nv j*kNgXÁHf	gNjcpei	�
Â fPp%�NgN�	i	iÃi�iyf	�JgX�NuJa�¯	i	i^����gofX��p�i	lÄj�kNgPÁHf	gNjcpeiÃ¸Xv3kNgL�Nac³��Na�¸Xg�pea�fygÅ���emNgNuTa�n¾p�gP�NgNnmXk��Ær�gNf	jcp¾��bXr�pei	nef	gosEpel�gX�Ni	iÇ�Èb{f	re¯	i	s	�&�o�NiodNl�uÉwNa*�Na�r¾pel*� Â peiPwÊgo�N�Nl*mNl*kNl�f	iysÇf	l�	g�³�n�gXk��{lcpË�Na�j�Ì<io�NiPpeqËgo¸�kNa�jpeq=iPwÍ�N�Ni	uJl�f	l�f	iP�¼Î���Ï�ÎÐ�NÏ��Ñ��gofX��p�i	l=i	fy�JgP�Nu�a�¯	i	i	�
nen�l*mNl�fyf	golÒnÓ�Na�uJreacw�pel�gX�Ni	i@r�gXmNio�NgNn�a�fyiP��Ô5�ÈÕÍl�f	f	gNf	gou��C�Ja�r�peiodNl�j�r�i@�o�Ni	��gPmNfyg
pegXkNq%r�g mXk�� a�fya*kNiP³�a ³�a����b%³�r�i r�a�f	a*kNgNn j�n¾�%³�i �o�Ni �yl*�Nl*mNa*dNl j�i	uJnegPkNq%f	vJw
�	gNj*kNl*mNgNn�apel*kNq%f	gNjcpel�s½i½j�gNn�l*�NÌ<l�f	f	g®fylÖg�p%�Na*ÁHa�lcp·j�gPmNl��XÁHa�f	i	l×�	l*�Nl*mNa�nea�l�uJvJw
j�gNgN¸X¿Gl�f	iysØÎÙ�XÏ�� �LgP�Nu�a*kNq%f	gol¼�o�NiyuJl�f	l�fyi	lÚpea�r�gNs½uJl*�Nv i	fy�JgP�Nu�a�¯	i	i½uJgXÁHlcp
�o�Niyn�gXmNiPpeq r �	a*�Na�mNgorej�a*kNq%f	vCu �Nlc³bekNq*peacpea�uC� `&a��N�Ni	uJl*�N� l�j*kNi �	gPk�bedNl�fyg
j�gNgN¸X¿Gl�f	iyl�� b{n�l*kNiNdNi	n�a*À�¿Gl�l uJf	gXÁHl�jcpeneg n�g�³�uJgXÁHf	v°w |�gXÁHiomNa�l�u�v°w n
uJgXmNl*kNio��b{l�u�gosÛj�iXp�b{a�¯	i	io��a�kNq�p�l*�Nf	acpeiyn��ÃuJl*�NaÜi	f	�JgX�NuJa�¯	iyi¶g�p%�Ni	¯	apel*kNq%f	aÜ|�dNl�u
¸XgXkNq%ÌGl�fygonev°wÝn�a*�Ni	a�fPpegNn��3pel�u×uJl�f	q%Ì<l�uJl*�Na��	gXk�bedNl�f	f	gNsEi	f	�JgX�NuJa�¯yi	io���Ha��o�Ni
iP³�u�l�f	l�f	iyi uJf	gXÁHl�jcpeneaÞa*kNq*pel*�Nf	acp�i	n²jÞj�g�wX�Na�fyl�f	i	l�u iXw dNiyj*kNaÑiyf	�JgX�NuJa�¯	iP�
fPbekNl�neac�Ýf	lc³�a�nei	j�i	uJgËg{pß¯yl�f	f	gNjcpei Â peiPwÆj�nel*mNl�f	i	s^�3à Â pegosE�Na�¸Xg�pel�a�n¾pegX�=mNl�kNa�lcp�	gN�	vJper¾bámNacpeq�mNgNjcpeacpegXdNf	g@gN¸X¿Gl�lRr�gNuJ¸Xi	f	acp�gP�Nf	gNl�gN�o�Nl*mNl�kNl�f	i	lRuJl*�@j*kNgXÁHf	gNjcpei	�
Â fPp%�NgN�	i	i�i�i	fy�JgP�Nu�a�¯	i	i�j�gNgN¸X¿Gl�f	iX�X���o�Ni	uJl�fyi	uJgNlÅmXk��RgN�	i	j�a�f	iP�R�N�NgoiP³�negPkNq%f	vJwregof	l�dNf	v°wFjcp%��b{r�p�be�LuJacp�l�uJacpeiNdNl�j�r�iXwLu�gPmNl*kNl�s�|�¸Xl³Hi	j��ygPkNq*³�gNn�a�f	iX�<n�l*�Ng��%pef	gNjcpef	vJw
gN�	i	j�a�f	i	sâÎã�XÏ��ä�Gj�gNg{p�n�lcpejpen¾beÀ&¿<l�lYi	fPp�b{iPp�i	n�f	v1u��o�Nl*mNjcp�a�n�kNl�fyiP�{uC�

��gofP�%peiyl¶j*kNgXÁHf	gNjcpeiå�o�Nl*mN�	gXkNa���a�lcp±nevC¸XgX�ÞdNi	j*kNgNn�vJw?wNa��Na�r¾pel��Ni	jcpei	r±n
j�gNg�pen�lcp�jcpen�iylæj�p%�Nl�¸XgNn�a�fyiP�{uJiÆ³�a�mNa*dNi	�V�mNlæiyj��	gXkNq�³b{lcp�jc�ËuJgXmNl*kNqX�YçYmNf	aæu�gPmNl*kNq
uJgXÁHlcpÅi	uJlcpeqLu�f	go��gèf	l Â r�nei	n�a*kNl�fPpef	vJwèuJl��èj*kNgXÁHf	gojpei��oé�kNa�n�f	ac�L³�a�mNa*dNaLn�nel*mNl�f	iP�pea�r�gNsæuJl��NvÖh Â peg��Na�foÁHio�NgNn�a�f	i	lÃuJacpel�u�acpeiodNl�j�r�iPwáuJgXmNl*kNl�s��	g��	g�p%�Nl�¸�kNl�fyioÀÉp�lcwiokNiLiyf	v°w&�Nl�jcbe�Nj�gon5�o�NiLiPw<f	gX�NuJacp�i	n�f	gNu��o�Ni	r%kNa*mNf	gNuæiyj��	gXkNq�³�gNn�a�f	i	i���`�l�j�regPkNq%reg
�	gXmNgN¸Xf	v°w dNi	j*kNgNn�vJw wPa*�Na�r¾p�l*�Ni	jcpeiyr uJgN��b�p go¸��Na³�goneacpeq n�l�r�pegP� j*kNgXÁHf	gNjcpei	�
g�p%�Na*ÁHa*À�¿Gi	s �Nac³�f	v1l a�j��	l�r¾p�v �	g�p%�Nl�¸�kNl�f	iP� �Nl�jcbe�Nj�gNno� t7rea*k��e�NfPbeÀ uJl*��b
j*kNgXÁHf	gNjcpeiÜuJgXÁHf	gE�	gXk�b�dNiXpeq%�ê³�a*mNa�neac�Ëj��	l�¯	i	a*kNq%f	gÜ�	gXmNgo¸��Na�fyfPbeÀ f	gX�NuÈb@pea�r�gN��g
nel�r¾pegX�NaYj3bedNlcpegNuÓ³�f	a*dNi	u�gojcp�iLr�a*ÁYmNgN�*g&�Nl�jcbe�Nj�a��

��gofP�%peiylëiyf	�JgX�NuJa�¯	i	i¼nÜj�gXmNl*�XÁHacpel*kNq%f	gNu?a�j��	l�r�pel=g�³�f	a*dNa�lp ì�íXíNî�ï&ð�ñXòXð
,j�gXmNl*�XÁHa�¿<l�l�j�gonegor�bX�yf	gojpeq�j�n�l�mNl�f	i	sËgo¸TiX³�uJl�f	l�fyi	i=jcp¾��bXr�p�be�Nv¶iNkNi=�	a*�Na�uJlcp%�NgNn

uJapel�uJacp�iodNl�j�regos½uJgXmNl*kNi��Òó�l*�Nu�i	f®ô õ<ñXöÄí�÷�ø1ùNúXò�û ü×g�³�f	a*dNa�lpºpegXkNq%r�g®dNi	j*kNgNn¾beÀ
uJl���b Â peiPwýiP³�uJl�fyl�f	i	s���þ°j*kNiæmXk��áuJgXmNl*kNiTnen�l*mNl�fya�dNi	j*kNgNn�ac�áiokNißn�l�r�pegP�Nfyac�áuJl*�Naj*kNgXÁHf	gNjcpei	�,p�gÓu�l*�NaLi	f	�JgX�NuJa�¯yi	i�mNgPkXÁHfyaL�	g{³�negPk��%peqÃn�v7dNi	j*kNiPp�q�f	gNn�gNl9³�f	a*dNl�f	i	l
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 X=(x1,...,xn). “ � Q	Q�¯�°$V�T	U	V W ]{��=�����
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������ ���	�������! 
O6���������0���&��5I��� %����	G ������+	,?������� �����	���0����� ���������	����
�� ���&��
 Y=(y1,...,ym)¤´������/1�0����
�2��0� W §¨)�=��������	����:$,?
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(x/
1,...,x/

n)=F(x1,...,xn; y1,...,ym)               (1)

“ � Q	P&R9Q&S�T	U	V W ]{������+	����
�2��0�j%����������0�����µ��������
���
j�1�0��������)>��=����&��������:$,?
�������������0��4L�w���������j���$��
�+	�;�I4x _� ¶ T�R!·[Q�¸�U&S W ]6����K�
&����/�����.�������
��¹������
 S .�������
 N��=�����������������4oGh�	���$���	�������>�����������;�����! 

S=log N ; N=| STATE SET | ;                         (2)
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(t; V;g), t in T, V in I(t), g in V;                   (3)
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(t; {V| V in I(z), z in T}; {g| g in V, Vin I(z), z in T}), t in T;       (4)
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 (t; {V| Vin I(z), z in T}; {G| G subset V, V in I(z), z in T}),
t in T; - ( tVG).
 (t; {W| W subset I(z), z in T}; {G| G subset V, V in I(z), z in T}),
 t in T; - (tWG).
 (Q; {W| W subset I(z), z in T}; {G| G subset V, V in I(z), z in T}),
Q subset in T; -(QWG).                                                             (5)
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Amem(T,I)=L(T/I)+sum{L(I(t))+sum{L(V)|V in I(t)}|t in T};       (6)
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Reg(T,I)=S(T/I)+max{S(I(t))|t in T}+max{S(V)|V in I(t),t in T}         (7)
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Mem(T,I)=L(T/I)+sum{L(I(t))+ sum{|V|(S(V)+S(T))|V in I(t)}|t in T}=
                =Amem(T,I)+S(T)sum{|V| | V in I(t)}, t in T};                       (8)
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 Comp(T,I)=(S(T),S(T/I), Amem,Reg,Mem)                              (9)
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Z(T,I)= sum{L(I(t))+sum{L(V)|V in I(t)}|t in T};
R(T,I)=sum{ |V|  | V in I(t), t in T }.                                         (10)
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Inf(M; W,B)=( S(M/I), S(M/0), Reg(T-M, I-A),Z(A),R(A);
               S(W/B),S(W/0), Reg(W,B), Z(B),R(B) ).              (11)
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|Tnew|= 2S(T)-2S(M/I)-2S(M/0)+2S(W/B)+2S(W/0);
|Tnew/I|= 2S(T/I)-2S(M/I)+2S(W/B);
Amem(new)=Amem(T,I)-L(T/I)+L(Tnew/I)-Z(A)+Z(B);
Reg(new)=max{Reg(T-M,I-A); Reg(W,B)};
R(I)=(Mem(T,I)-Amem(T,I))/S(t);
Mem(new)= Amem(new)-R(I)S(T)+(R(I)-R(A)+R(B))S(Tnew);            (12)
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Ssim(T,I)=log(R(I));                                                                           (13)
Spot(T,I)=(S(T), sum{S(I(t))+sum{S(V(t))|V in I(t)}|t in T/I});            (14)
StVG(T,I)= (S(T), sum{S(I(t))+sum{|V(t)| |V in I(t)}|t in T/I})=
                = (S(T), sum{S(I(t))| t in T/I}+R(I));                                   (15)
StWG(T,I)= (S(T), sum{|I(t)|+sum{|V(t)| |V in I(t)}|t in T/I})=
                 =(S(T), sum{|I(t)| | t in T/I}+R(I));                                      (16)
SQWG(T,I)= (|T|, sum{|I(t)|+sum{|V(t)| |V in I(t)}|t in T/I})=
                   =(|T|, sum{|I(t)| | t in T/I}+R(I));                                      (17)
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Infpot(M;W;B)=(S(M), P(A); S(W), P(B))  where
P(I)= sum{S(I(t))+sum{S(V)|V in I(t)}|t in T};                                        (18)

           S(Tnew) = log(2S(T)-2S(M)+2S(W));  P(Inew) = P(I)-P(A)+P(B);
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W= W1 -M2 +W2 ;  B= B1 -A2+ B2 ; M= M1 + TM2 ;                            (19)
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T=T1+...+Tm; |T|=N; |Ti|=N/m; t~Ti, t in Ti, i=1,...,m.                      (20)

(Ssim ) 2=2log(N)-log(m);   (StVG)2=N2/m .                                    (21)
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