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Level of Bit Interaction in Bits

General 10 Bit
NK(10, 4)

General 5 Bit
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GJO �'�q� �?GPOH_He^Z�GPE@C � [dK s �~ÇÌ ;k@øL�~Ç '�w�è s [\e#S{VHOHZ�KL[dQ/O[�e�K s C#G1cJCFILGJ£JC�QJS? ;k'S{VHOHZ�KX[\QPOHe � s Q/eXCRM3GA�W[�MÁVHM®Q/IL_HC;I?QoSOWQ/OC��CFIXQN��GJ]\e s Z�Q9C�â*Z�[\C;O/KLeR[�eÄlWw ? GJZ s e^VH�9S{V@OHZ�KL[dQ/OµiH_WC �OWQPKXC;_ ���1 GP�@QAcPCJi s GPe�[dK^e�Q � ON_W[\eLKLIL[��HVWKX[\QPO�QoSç��Go]�e s Z�Q9C�S �Í�Z�[dCFOPK^e#_WC;OHQJKXCF_5�/f*K s Cq]dQ � C;IÂ_HGJe s CF_5Z�V@IXcPCJw�� s C;O�K s C ;kÁS{VHOHZ�KX[\QPOHe#GPIXCqG1cJCFILGJ£JCF_3K s C�Z�QAcJC;I^Go£PC#[\eR[�OHZ;IXCFGJeLC;_ã FkKX[�MNC;e�GJO@_�K s CU]\C�S�K�KLGJ[d]9QoS�K s CRVHEHE�C;I�_HGPe s CF_ÁZ;VHIXcPCUGPILZ s CFeGJ��QAcJC'K s CveXQP]d[�_*Z�V@IXcPC � s [�Z s ]d[�MN[dK^e-K s CvKXQJK^Go]<O/V@MÁ��C;IUQoS��Go]�e s Z�Q9C�â*Z�[\C;O/KLe�S�QPI�K s C �'�q� �?GPOH_He^Z�GPE@CPwØh@Q/IØ]�GJIL£JC;I?�K s CqZ;VHILcJCv[\OHZ;IXCFGJeLC;eÂ[�O�eL[N�;CbGJOH_�K s CbMNC;GPO�MNQAcPC;eÂKXQ3K s CIL[d£ s K�VHO/KX[\]HGo]\]WE@Q/eLeL[��W]dCÂS{VHO@Z�KX[\QPO@e�QoS@Q/IL_WCFI���Ë5 RGJILCUZ�QAc �C;ILC;_¡�/f5G3�²Ç���Ë�m�Q/IL_WCFIÂ]\GPOH_He^Z�GJE�CJw�rRK#��ÇÊ�ÞËà K s CãZ�VHILcJCFe`OWQ�]dQ/OW£JCFI3[\O/KXCFILeLC;Z�K`GJOH_�Go]\]ÄE�QPe^eX[��W]\C�S{VHOHZ �KX[\QPO@eDZ;GJOã��C�£PC;OWCFILGJKXCF_µw¯rDeD��[�OHZ;IXCFGJeLC;eÄK s C3_W[\e^Z�ILC;E �GJO@Z�f`�@C;K � C;C;O �'�q� �?GJO@_HeLZ;GJE�C;eUGJOH_�GJI^�W[dK^ILGPIXf�S{VHOHZ�KX[\QPOHeQoS I�ÇÎ���° ���C;Z�QPMNC;eN[�OHZ�ILC;GPeX[�OW£P]df�EHILQPOWQ/VHOHZ�CF_µw�ÚÛOh�[d£/VHILC�m�K s C�eLQJ]\[�_�Z�VHILcJC¢[\e�K s C�E�QJKXCFO/KX[�Go]qO/V@MÁ��C;I�QoSOWQ/OC��CFIXQ*��Go]�e s Z�Q9C�â*Z�[dCFOPK^eÄS�Q/I'G¡mok*�W[\KDS{VHOHZ�KL[dQ/O � s [\]\CK s C�e^MNGJ]d]�_HGPe s CF_ãZ�V@IXcPCÁGoKDK s CN�@QPKXKXQ/MÎQoS7K s CÁ£/ILGPE s [\eK s C�Z�QAcJCFILGJ£JC'S�QPI#GJO �'�q� �?GPOH_He^Z�GPE@C � [dK s ��Ç��@w
ÚÛO3KLGP�W]\Cvm � CÄ£J[\cJCÄK s CÄ[�O/KXC;I^eLC;Z�KL[dQ/O`E@QP[\O/K^e-GJO@_`Z�QAcJCFILGJ£JCS�QPI �D�q� ��GJOH_He^Z�GPE@CFe-QJS?�²Ç '/kÁGPOH_5�²ÇÊjJkbS�Q/IÂc1GPIX[\QPV@e

è�GJ�W]\C�m ¼ TUQAcPC;I^Go£PCãGJOH_ ÚÛO/KXC;I^eLC;Z�KL[dQ/O���QJ[�O/KLe5S�QPI �'�q��?GPOH_He^Z�GPE@CFe
 "! �	  "! ��	
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cAGo]�VWC;e�QoS#��w5è s C�8J)98�,/.AyHô<,¢[�ebK s C5I^GoKX[\Q�QoS#K s C*O/V@M ���C;I#QJS�E�QPe^eX[��W]\C�OWQPO ��C;ILQ3��GJ]\e s Z�Q9C�â*Z�[dCFOPK^eRKXQ*G1cAGo[\]�GJ�W]\C��Go]�e s Z�Q9C�â*Z�[dCFOPK^e�w7è s Cq��=ç0;,/.Aó;,98J0;�{)<= �-)<�{=ç0Pi;:�iW[�e#K s C[�OPKLC;I^eXCFZ�KL[dQ/OqQoSHK s CUM3GA�W[�MÁVHM¨E�QPe^eX[��W]\C-Z�QAcPC;I^Go£JC�QJS@�p[\O �_WCFE@CFOH_WC;O/K��Æ�� -QPI^_WC;IØS{VHOHZ�KL[dQ/OHe�GJO@_bK s CÂ]\[\MN[\K�[�M3E@Q/eXCF_�/f`K s Cq£PC;OWCFILGJ]����H[dKÂS{VHOHZ�KX[\QPOµw7è s GoKÂ[\e;iW[\O/KLC;I^eXCFZ�KX[\QPO*QoSVHEHE�C;IÁ_HGJe s C;_�]\[\OHC*GJOH_�K s C5eXQP]d[�_&]d[�OWC*Q/O¢K s C*£PI^GJE s GPe
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h�[d£/VHIXC�m ¼ ��GJ]\e s TUQ9C�â`Z�[dCFO/K#BD[�eXK^IX[��HVWKL[dQ/OHeÂS�QPI#GPO�r'I^�W[dK^ILGPIXf5mJk3�W[dK#h<VHOHZ�KX[\QPO�GJOH_5S�QPI#G �¹mok@i �#� �'�q� �?GPOH_He^Z�GJE�C

MNC;GPeLVHILC;_¢[\O��W[\KLebQJSU[�O/KXC;I^GJZ�KX[\QPOµw � QPKXC3K s GJK4:ãIXCFMNGJ[\O@ee^MNGJ]d]çS�Q/I#MNQPeLKÂcAGJ]\VWCFeRQoS��³GJOH_�QPOW]\f5OWCFGJI^e#� � s C;O��OWCFGJI^e���w�è s [�e�Go]\]\Q � e?K s CÄO9VHMÁ��C;I�QJS<OWQ/OC��CFIXQv��Go]�e s Z�Q �C�â*Z�[dCFOPK^e�S�Q/I-GJO �D�q� ��GJOH_He^Z�GPE@C#KLQÁ��CDGJE@EHIXQ1�W[�M3GoKXCF_��/f�¢mPæ%$�ý�S�Q/I?MNQPeLK�cAGJ]\VWCFe�QJS@� C��WZ�C;EWK�OWCFGJI�kDGJOH_��Ñw?è s CO9VHMÁ��C;I-QoSØG1cAGo[\]\GP�W]\C#��GJ]\e s Z�Q9C�â*Z�[dCFOPK^e�QoSØGb£P[dcPC;ONQPI^_WCFIQPID]\C;e^e'[�eqGJEHEHILQ1�W[\M3GJKXC�]\f!mJ¾'åµýqS�QPIv� � � �om*K s CFIXC�S�QPILCS�QPI�� � � �JmÑGJOH_ÊOWQJK5OHC;GJI���GJOÏV@EHE@CFI���QPV@OH_ÏS�Q/IK s C3Z�QAcJCFILGJ£JC�[�e 'P� �omP¾'åçæbw3r'e � _WC;Z;IXCFGJeLC;e'S{IXQ/M �  JmK s C3O9VHM��@CFIqQoSRZ�Q9C�â*Z�[\C;O/K^evS�QPIqGJO �'�q� �?GPOH_He^Z�GJE�C3Z�QPO �KX[�O9VWC;eÄKXQ`_WC;Z;IXCFGJeLCb�Pf�E@Q � C;I^eRQoS�K � Q � s [\]dCbK s C�O9VHMÁ��C;IQoSØG1cAGo[\]�GJ�W]\CÄZ�Q9C�â*Z�[dCFOPK^e7[�OW[\KX[�Go]\]df`_WCFZ�ILC;GJeLC;e�MNQ/IXC'eL]\Q � ]dfPwè s C`ILC;e^VW]dKv[�eDK s GoKvS�Q/IvMNQ/eXKq� � � �om � s C;ILC � [\eqOWQPKOWCFGJINkãK s C�cAGo]�VWC�QoS'K s C¡Z�QAcJCFILGJ£JC3[\eN]\C;e^eÁK s GJOº[dKN[�e�GJK��ÇÏ� �JmÁ£P[dc9[�OW£3GJO�VHEHE�C;IÄ��QPV@OH_¡QoS '/� �omJ¾�� Ô w
� 4	� f1�ru �>t 
 jvknm 
�6Oq
f1�#"-qv(gegm�q+�r!| e7s! �6 f1�gqJ!�!xjlfijvqJk 
  Æ2 pou e  �h  
ÚÛO`K s CvE@IXC;c/[\QPV@e-eLC;Z�KL[dQ/O � CDe s Q � CF_`GJO*V@EHE@CFIU��QPV@OH_`S�Q/IK s CÂ_W[�eLKLIL[\�HVHKX[\QPO�QJS�OWQ/OC��CFIXQÄ��Go]�e s Z�Q9C�â`Z�[dCFO/KLe;w?è s [�e�GJe �e^VHMNC;_�K s GJK�OHQPOWCÂQoS<K s C#�Þ�H[dK�E�QPeL[dKL[dQ/OHe s GJe�G � [\ONMNQPILCK s GJO�QPOWCqQoS�K s Cv[�O/KXCFILGPZ�KX[\QPO¡M3GJe^t9e { 1 w�Ú¹S � Cbt/OHQ � K s CeLC�KÁQJS'M3GJe^t/e � C�Z�GJOº�@C;KXKXCFI�E@IXCF_W[\Z�KÁK s C¡V@EHE@CFI���QPV@OH_QoS?K s Cb_W[�eXK^IX[��HVWKL[dQ/O5QJS���Go]�e s Z�Q9C�â*Z�[\C;O/K^e�w7è s [�eÂ£J[\cJCFeUVHeeLQPMNC3[\OHeL[\£ s KDQ/O s Q � QAcJCFIX]�GJE@EW[\OH£5IXC;£J[\QPOHevQJSÂ�W[\Kb[\O/KLC;I �GJZ�KX[\QPO�[\O/KLC;IXS�C;ILCvKLQ`IXCF_HVHZ�CbK s C�_W[\cJCFILeL[dKgf`QJS?S{V@OHZ�KL[dQ/OHe�w
��Cvt9OWQ � S{ILQPMÜK s C �7GPZ�tP[�OW£�è s C;QPILC;MÜK s GoKÂK s CvOWQPOC�;C;ILQ��Go]�e s Z�Q9C�â*Z�[dCFOPK^e�S�QPI�K s C#C��HEHGPOHeX[\QPOÁQoSçG'S{V@OHZ�KL[dQ/ONM�VHeLKs G1cPCN[�OH_W[�Z�CFebK s GoK�GJILC`Z�Q/OPK^Go[�OWC;_&[�O&K s C*M3GJe^t¢VHeLC;_&S�Q/IK s C*C��HEHGPOHeX[\QPOØw�è s GJK�[\e;i�[ S » Ç � ����ø|{ �bK s CFO � )

� K
Ç kQPOH]dfÑ[dS � ) {&w ? GJZ s [\O/KXCFILGPZ�KL[dQ/O�M3GJe^tÑZ�GJOºK s CFIXC�S�QPILC£JCFOWC;I^GoKLCNmPæ%$�ý�OHQPOC�;C;ILQ*��GJ]\e s Z�Q9C�â*Z�[\C;O/K^e'[�O¢K s C�Í�OHGo]S{VHOHZ�KX[\QPOµi?�HVWKvQPOW]\f![ SÂK s CFIXCN[�evOHQJKqGJO/f�QAcJC;IL]�GJEHEW[�OW£5��C �K � C�C;O¡M3GJe^t9e�wY#VWKÁe^VHEHE�QPeLC`K s CFIXC5[\ebQAcPC;IL]\GPEHEW[�OW£@w5��C�K;¶ e�C��HGJMN[�OWC*K s CZ�GPeXCàQoS5G�S{VHOHZ�KL[dQ/O » K s GoK�[\e�Z�Q/M3E@Q/eXCF_®QoS*K s CÆe^VHM

è�GJ�H]dC�n ¼ ? �HGJM3EW]\Cv��Go]�e s TUQ/VHO/K'TUQPM3EHVWK^GoKX[\QPO
� ���� �
	� ����	� ���	 
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QoS#K s C5C��WE@GJOHeL[dQ/OHebQJSRK � Q�S{VHOHZ�KX[\QPOHe;i » ý GPOH_ » Ô i��@GJeLC;_QPO!Z�QPI^IXCFeLE�QPO@_W[\OH£NQAcPC;IL]\GPEHEW[�OW£3MNGPeLt9e�{ ý GPOH_-{ Ô � [dK s�$�%��{ ý �5Ç�� ý GPOH_ ������{ Ô ��Ç�� Ô wÊr'e^eLV@M�C!K s CãM3GJe^t9ee s GJILC�� ý Ô �W[\KLe`[�OÏZ�Q/MNMNQ/OµiU[Åw CJw �$�%�~{ ý 1Q{ Ô �¡Ç�� ý Ô wè s C¡MNGo�W[\M�VHM³O/V@MÁ��C;I�QJS'OWQPO ��C;ILQã��Go]�e s Z�Q9C�â*Z�[\C;O/KLeS�QPI-S{VHOHZ�KX[\QPO » [�eUK s CqeLV@MÐQJSØK s CvZ�Q9C�â*Z�[dCFOPK^eUZ�QAcJCFIXCF_N�/fK s CvK � Q�S{VHOHZ�KL[dQ/OHe#MN[\O9VHeÂK s CbZ�Q9C�â*Z�[\C;O/K^eÂ_@VHEW]\[\Z;GoKXCF_��/fK s Cb[\O/KXCFILeLC;Z�KX[\QPOµw
m������ºm����UË�m������

ÚÛO!S{GPZ�Kq�@CFZ�GPVHeXC�QoS-K s C¡  �  ÁZ�Q/ILILC;e^E@Q/OH_WCFOHZ�C�CFeXK^GJ�W]\[�e s CF_[�O3K s CvZ�QPILQJ]\]�GJILfbKXQ�K s C��7GJZ�t/[�OW£bè s C�Q/IXCFM � C't9OWQ � K s GJKK s C���Go]�e s Z�Q/VHO/KLe 6 � S�QPI » ý GJOH_ » Ô S�QPING¢£P[dcPC;O �bZ�GPOQPOH]df*[�O
��VHC;OHZ�C�K s CbQ/IL_HC;I �7��Go]�e s Z�QPVHO/KRS�QPIÂS{V@OHZ�KL[dQ/O » wè s CFIXC�S�QPILCvK s CÁGP�@QAcPCqV@EHE@CFI'��QPVHO@_!Z�GJO���CÁeLKLGoKLC;_�MNQPILCeLKLILQPOW£P]df*GPe ¼ 6 )� z 6 ý� � 6 Ô� Ë.6 ý Ô�
� s CFIXCi6çý� [�eDK s C�����*��GJ]\e s Z�QPVHO/K#S�Q/IÄK s CÁS{VHO@Z�KX[\QPOã£JC;O �C;I^GoKLC;_à�Pf�GPO�C��WE@GJOHeL[dQ/Oº�HGPeXCF_�Q/O�{ ý GPOH_G6çý Ô� [�e3K s C��Go]�e s Z�QPVHO/KUS�QPIÂGbS{VHO@Z�KX[\QPO5£JCFOWC;I^GoKLC;_*�/f`GJO`C��HEHGJOHeL[\QPO�HGPeXCF_5Q/Or{ ý 1r{ Ô wh@Q/IqC��HGJM3EW]\C ¼ ÚÛO&KLGP�W]dC*n � C`GJe^eLVHMNCNK s C3S{V@OHZ�KL[dQ/O » [\eZ�Q/M3E@Q/eXCF_*QoS�K s CqC��WE@GJOHeL[dQ/O`QoS�K � Q�S{VHOHZ�KX[\QPOHe » ý GPOH_ » Ô



QPONK s C'_WQ/MNGJ[\O ½�� C��HEHGJO@_WC;_ � [\K s K s C'IXCFeLE�C;Z�KX[\cJC#M3GJe^t9e{ ý Ç �����1ÿ9ÿ/ÿ�� GJOH_O{ Ô Ç ÿ9ÿ������1ÿ�� w�è s C�Í�ILeLKDZ�QJ]�VHM3O[�e�K s C�QPI^_WC;IÁQoSvK s C¡��GJ]\e s Z�Q9C�â*Z�[\C;O/KLe3��C�[�OW£�Z�QPV@OPKLC;_µwY/[�OHZ�CbK s CÁM3GJe^t9e#GJILCÁÙÁ�H[dK^eÄ]\QPOW£3K s C�_WQPM3Go[�O¡QoS » [�e ½�
GJO@_�K s C;ILC�S�Q/IXCqK s C;ILC�GJILCbj`_W[ ´çC;ILC;O/K#��Go]�e s Z�QPVHO/KLe#S�QPI »GJO@_!K s C�C��HEHGPOHeX[\QPO@eÄQoS » ý GJO@_ » Ô wvè s C�eLC;Z�QPOH_!Z�QJ]�VHM3O[�e�K s CD_W[\eLKLIL[��HVWKX[\QPO3QJS<K s C'M3GA�W[�MÁVHMÜO9VHMÁ��C;I7QoSµOWQPOC�;C;ILQ��Go]�e s Z�Q/C�â*Z�[\C;O/KLeÁS�QPIÁK s C�C��HEHGJO@eX[\QPO�QoS » ý £J[\cJCFO�K s GJKK s CÁC��HEHGPOHeL[dQ/O � GJe'_WQPOWC�VHeX[�OW£5G5MNGPeLt � [\K s '*�W[\KLeveLC�K�w» Ô [\e�eL[\MN[\]\GPIX]\f�ILC;EHILC;eLC;O/KXCF_b[�OÁZ�QP]\V@MNOÁK s ILC�CPw�è s C-S�Q/VHIXK sZ�QP]\V@MNO¡[�e#K s CÁM3GA�W[\M�VHMÞO9VHM��@CFI#QoS�OWQ/OC��CFIXQ � Go]�e s Z�Q �C�â*Z�[dCFOPK^e�K s GoK7GJILC#> � ��z{�{8PyW0;,9>![�ONK s C#[�O/KXCFILGPZ�KX[\QPO�QoSçK s CK � Q¡M3GJe^t9e�wNè s C`_HVHEW]\[�Z�GoKLC`Z�QPV@OPK^eqGJILCNe^VH�WK^ILGPZ�KXCF_¢GPOH_f9[dC;]\_¡K s CbÍ�OHGJ]�Z�QP]\V@MNO � s [�Z s [\e'K s C�M3Go�9[�MÁV@MÞO9VHMÁ��C;IQoS�OWQ/OC��CFIXQ3Z�Q9C�â*Z�[dCFOPK^eÂS�QPIRK s Cb£J[\cJCFO�M3GJe^t9e�w
ÚÛO�£JCFOWC;I^Go]ÅiH�/f¡V@eX[�OW£`K s C�ÚÛOHZ�]�VHeL[dQ/O � ? �HZ�]�VHeL[dQ/O �ÂIX[�OHZ�[�EW]\C· 'o¸RS{IXQ/M�Z�Q/MÁ�W[�OHGoKLQPIL[\Z;e � C�Z�GJOàeXC;C5S�Q/I » �HGJeLC;_ºQPO �S{VHOHZ�KX[\QPOHe¡K s GoK!GJILC¢C��HEHGJOH_HC;_�VHeL[�OW£ÆM3GPeLt9e7{ 1 ¼ û ,öP Pø^mHø�þ\þdþ\øL��ù�K s C!_W[�eXK^IX[��HVWKL[dQ/OºQJS'��Go]�e s Z�Q/VHO/KLe3Z�GPOº��CZ�GJ]\Z;VW]�GoKXCF_�GPeÂS�QJ]\]dQ � e ¼D6 ) Ç �
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D6 � & � Ë������vË �XËb  � ¾ D6 : / 	
	 � / � � � ;
è s C!Í<ILeLK`KXCFILMä[\O�K s CãC��HEHILC;e^eL[dQ/OàILC;EHILC;eLC;O/K^e3K s C¢e^VHMQoSDK s C!Z�Q/O/KLIL[\�HVHKX[\QPOHeNQoSDC;GJZ s M3GJe^t�[ SvK s C�M3GJe^t/e � C;ILCGo]\]Ø_W[�e�ìÛQP[\O/K;w�h@QPI �D�q� ��GJOH_@eLZ;GJE�C;eÂK s [�eRQPOH]df*QWZ;Z�VHI^e � [dK s�ÝÇÞkHw ? GPZ s e^VHZ�Z�C;e^eX[\cJC*e^VHM�[\O�K s C*C��WE@IXCFeLeL[dQ/O�[\e�GPO[�OPKLC;I^GJZ�KX[\QPO�KXC;I^MpS�Q/IR[\OHZ;IXCFGJeL[\OH£NO9VHM��@CFILeRQJS�M3GJe^t9e�w
� s fÁ_WQ9C;e^Oµ¶ K�K s [�e7EHILQAc9[\_HCÂGDS�QPI^MÁVH]\GDS�QPI�K s C#C��HGJZ�K�O/V@M ���C;I#QJS�OWQ/OC��CFIXQN��Go]�e s Z�Q9C�â`Z�[dCFO/KLe�é!è s CbGJO@e � C;IR[�eÄ��C;eLK[\]d]�VHeLKLI^GoKXCF_��Pfà£JQP[\OW£Ñ�HGPZ�t�KLQÑK s C!K � Q�M3GJe^tÑC��HGJM3EW]\CJwè s C*��Go]�e s Z�QPVHO/K^e�_WQãOWQPKÁZ�Q/OPK^Go[�O&GJ]d]UQoSRK s C5[\O9S�Q/ILM3G �KX[\QPOºOWC;Z�C;e^eLGPIXf&KXQ¢_WC;KXCFILMN[�OWC � s [�Z s ��Go]�e s Z�Q9C�â*Z�[\C;O/KLeGJILCÄZ�QAcPC;ILC;_N�/fN��QJK s » ý GJO@_ » Ô � s CFO`Go]\]�E�QPe^eX[��W]\C#��GJ]\e sZ�Q9C�â`Z�[dCFO/KLeDQoS-CFGJZ s QPI^_WCFIDGPIXCÁ=�)�0NZ�QAcJC;ILC;_ØwqÃ'S-Z�Q/VHI^eXCPiGJO¢C�� s GPVHeXKL[dcPC�]\[�eXKL[\OW£¡QoSÂC��HGJZ�KX]\f � s [�Z s Z�Q9C�â`Z�[dCFO/KLeqGJILCZ�QAcPC;ILC;_��PfÁC;GJZ s C��HEHGPOHeX[\QPOÁS{VHOHZ�KX[\QPO3GJO@_ � s [�Z s GJILCÂOHQJK�iGo]\QPOH£ � [\K s eX[�M3EW]dC!eLC�KNQPE�C;I^GoKL[dQ/OHe�i � [d]\]#_WC�KLC;I^M�[�OWC�K s CC��HGPZ�K#Z�QAcPC;I^Go£JCPw
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