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asPRT!_bh*S f{�ISªT<l9_chRosT<_�f{�If9zIT&oml,asj�fgi*_�f{�*asPRjk_/PRjk_rasf9os]9§ � f9o/lY�9j�±9T<i7PRjk_bacf9os]
H = (op1, op2, . . . , opk)asPRT-SªT<lg_bhRosTYj�_��

M(H) = µ(op1) + µ(op2) + . . . + µ(opk)
§

V(fgi*_bjk|`T<o>iRf,��acPRT-ashRzR��T
RH

acP*l{ayocT<zRosT<_cT&iFas_�asPRT²osT<l9�¥PRj�_bacfgocj�T<_�asP*l,aYl9e�ash*l{����]�f`e&e&hRocosT<|³f9i
z*ocf`e�Td_c_cT<_

(p1, . . . , pn)
Â

RH(t) = (I1(t), I2(t), . . . In(t))
w}e&f9i*_cjk_rasT&i*e&]�Sªl9i*l{�gT&o�f9i:_cj�asT

Si

l{zRz*ocf��`j�Sªl{acTd_pasPRjk_!�9��f9�*l9�¥_raml,acT��!j�acP
EHi

lg_��£f9����f,�>_��

EHi(t) = (A1(Ti[1]) ⊕P1(Ti[1], t), . . . , Ii(t), . . . ,

An(Ti[n]) ⊕Pn(Ti[n], t))
�!P*T&osT

Ti[j]1≤j≤n

j�_²acPRT³f`e&e�h*ocosT&i*e&T |Rl,asT�f9��asPRT��kl9_ba7fgz�T<osl{acj�f9i®j�iRj�asj�l{acTd|°�^]¬z*ocf`e�Td_c_
pj

l{i�|
l9��osT<lg|`]�l9em�^iRf,�!��T<|`�gT<|��^]

pi

Â
Pj

jk_�acPRT�zRosf{Á*��T��£h*i*e�asj�fgi²f{��zRocf`e&T<_s_
pj

§�´�T�|`T&Á*iRT(acPRT!|`j�±9T<oc�gT&i*e&T
¢
di)

�IT�ar��T&T&i
RH

l9i*|
EHi

l9_��£fg����f,�>_ �

di = |M(I1(t), I2(t), . . . In(t)) −M(A1(Ti[1])

⊕P1(Ti[1], t), . . . , Ii(t), . . . , An(Ti[n]) ⊕Pn(Ti[n], t))|
osT&�!osj�abacT<i�asf&�

di = |Σn
j 6=iM(Ij(t)) −M(Aj(Ti[j]) ⊕Pj(Ti[j], t))|

[`j�i*e&T
Ij(t) = Aj(Ti[j]) ⊕ Wj(Ti[j], t)

�`asPRT-|`j�±gT&os�9T<i*e�TYj�_��

di = |Σn
j 6=iM(Wj(Ti[j], t) −M(Pj(Ti[j], t))|

�Ã_bj�iR�UacP*T-zRocfgz�T<obasj�Td_�f{��l{�*_cf9��h`acT�±,l{��hRTd_&�^asPRT-zRosT<_cT&iFa!T
�Fh*l,asj�fgi³j�SªzR��j�Td_�acP*l{a��

di ≤ Σn
j 6=i|M(Wj(Ti[j], t) −M(Pj(Ti[j], t))|

�yT&i*e&T9��acf��9h*l9osl9igasT&TUacP�l,a
di

jk_0��T<_s_-asP*l{i°l�Á��^Td|®��fghRi*|
B
��j�aU_ch`­ e�Td_-asf:Á*i*| l�ashRzR��T���f`e&l{�

�If9h*i*|R_
(b1, . . . , bn)

_ch*emP³acP*l{a��

∀j, bj ≥ 0 and Σn
j=1bj ≤ B

¢��d¨
∀j, |M(Wj(Ti[j], t) −M(Pj(Ti[j], t))| ≤ bj

¢½�9¨
O�f²�gh*l{oml{iFasT&T>asPRT<_cT�e�f9i�|`j�asj�fgi*_(j�a>_ch`­ e�T<_(asP*l,a�T<lgemP�e�fgi*_bjk_bacT&i�e�]ªS�l{i*l9�9T&o�e�fgi*_bacoml{j�igam_�j�as_���f`e&l{�
�IT&P�l
±Fj�f9h*o(asfª��T0e&f9i`�£fgocS asfUj�as_�z*ocf9Á*��Tg§�O�PRT�zRosf{acf`e&f9��P*l9_�qrh�_ra�acf�T<i`�£f9ome�TÃacP*j�_!��f`e&l9��e&f9i*|Rj�asj�fgi
l9i*|¬zRocfgz*l{�Fl,asT<_Ãf9zIT&oml,acj�f9i�_Yacf�j�am_-zIT&T&om_��!PRT<i�i*T&T<|RT<|¥§ � fgo0l�e�f9SªzR��T�asT _rash*|`]¬f{�(T<��T<SªT&iFasl9oc]
e&f9i*|Rj�asj�fgi*_�T��^acoml9e�acj�f9i�_bT<T � � �¶§

FHG2=+FJI



¸R¹Fºgº,¹{»N¼
¾ �

����� 
 " /�)�$ � ).' � )�� 4�'630$*4�%��7$&4 304 � 46%
���G����� � )�� Ê � � ��&��
O�P*T zRosf{acf`e&f9���If9hRi�|R_-asPRT�|`j�±9T<oc�gT&i*e&TUf9��acPRT�l9e�ash*l{�pPRj�_bacfgoc]¬f{�!T<lgemP®zRocf`e&T<_s_-�!j�asP ocTd_bzIT<e�a0acf
l9zRzRosf��`j�S�l,asj�fgi*_�asP*l,a>l{osTyS�lg|`Ty�^]�f{asPRT&o�z*l9obasiRT&om_&§�´�TYe&f9i*_cjk|`T&o�l-ashRzR��T

(bi, . . . , bn)
_ch*emP asP*l,a

Σn
j=1bj ≤ B

§�´�T�l9_s_bj��9i�asPRTy±,l9��hRT
bj

asf0asPRTYe&f9i*_cjk_rasT&i*e&]US�l9i*l{�gT&o�fgi�_bj�acT
Sj

§�´ PRT<i³l0z*ocf`e�Td_c_
pj

��l{iFam_pasf�T��`T<e&h`acT0l9i�f9zIT&oml,acj�f9i
op
l,ay|Rl{acT

t
�Rj�a>j�iR�£f9osSª_>j�am_>e�fgi*_bjk_bacT&i�e�] S�l{i�l{�9T<o<�^�!PRjkemP�j�i

ashRosi³zIT&oc�£f9osS�_�acPRT��£fg����f,�!j�i*�ªl9���gf9osj�asPRS	�
�9§�©¶���£f9o�l{���

i
�gacPRTYe�fgi*|`j�acj�f9i

|M(Wj(Ti[j], t)+µ(op)−M(Pj(Ti[j], t)| ≤ bj

PRf9�k|R_/asPRT&i�acPRT
f9zIT&oml,asj�fgi³jk_!l9e<e�T&zRacT<|�l{i�|�lg|R|`Td| asfªacPRT-��f`e&l{�¥P*j�_bacfgoc]g§

�`§yWyacPRT<oc�!jk_cT9��l�_b]^i*emPRosf9i*jE"dl,acj�f9i�jk_>osT
�FhRj�ocTd|¥§�O�P*T²��f^e<l{��S�l9i*l{�gT&oy_cT&i*|*_!acf�T<l9emP�z*l9obasiRT&o
k_bh�emP¬asP*l,a

|M(Wj(Tk[j], t) + µ(op) − M(Pj(Tk[j], t)| > bj

��fgz�T<osl{acj�f9i*_�j�iRj�acjkl,acTd|®_bj�i*e�T
acPRT-�kl9_ba>f9zIT&oml,asj�fgi³lgem�Fi*f,�!��Td|`�9Td|��^]

k
§

w°zRocf`e&T<_s_�e&l9i0l{�k_bf>_cT&i*|�i*f{acj�Á�e<l,acj�f9i0l{a�l{i^]Ãacj�SªT9Â
acP*j�_�j�_�iRf{a�iRT<e&T<_s_cl9oc]!asf>T&i�_bhRosT/asPRT(|`j�±9T<oc�gT&i*e&T
e&f9i*|Rj�asj�fgi��¥�Rh`a0j�i*e�osT<lg_bTd_Ã_c]`_rasT&S�zIT&oc�£f9osS�l{i*e&T9§0´ P*T&i®ocTde�T<j�±^j�iR�³l�iRf9acj�Á�e&l{acj�f9i�SªTd_c_sl{�gT0�£osf9S
pj

�
pk

hRz�|Rl{acT<_�asPRT(e&f9osocTd_bzIf9i*|Rj�iR�yT&iFacos]Ãj�i²j�as_�iRf9acj�Á�e&l{acj�f9i²|Rl{acT(±9T<e�acfgo
Tk

l{i�|-T��`T<e&h`acTd_�i*f{acj�Á*Td|
fgz�T<osl{acj�f9i*_�fgi³j�as_!f,�!i�osT&zR��j�e<lR§
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