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� e qvX h n d�eK~ q d noy giu q h X d n g ZKp*n�Z���ZKn d q���q�lo\Kp*X h q ~ Xin�Z`l w�b p�q�\mnoZ�y h�w:uKdfgix[h X uKe:w X[ZK\�q hfhfgih y g Z dfh�g l>y g \KnoZ x
� ����� {�� �§�����a \`\Kn d n g Z�XiZK\ ~�b l d n u l�n y�X d n g Z]X h q d��*g]� Xipfnoy giu q h X d n g ZKp4noZ dfe q���ZKn d q���q�lo\��� �!Ì�#"%$-� a \`\Kn d n g ZAnoZ&�� �!V�#"'$¢nopq�Xipfnol wmh q/X[lono��q�\ b p�noZ x
("d��*g � noZ uKbKd�) ��z x X d q�p �3e noloq ~�b l d n u lon�y/X d n g Z�nop3y g p d l w noZ d q h�~ p g t x X d q�y gib Z d XiZK\ d n ~ q\Kq�loX w � � e q g[d�e q h*g[u q h X d n g Z`p g t���ZKn d q���q�lo\Kp { p b y e X[p*q�£ u�g ZKq�Z d noX d n g Z { \Kno�:n�p�n g Z { X[ZK\�noZ:�[q h pfn g Zmy�XiZ � q u q h t gihf~ q�\�:w
h q u q�X d q�\ ~�b l d n u l�noy�X d n g ZKp � �[��� {*� �+� {�� ¡���� a pIX h q�p b l d/{Wd�e q h qvnopIX�ZKq�q�\ d�g
e Xk�[q*X�tÌXip dM~�b l d n u lonoy�X d n g ZvX h y e n d q�y dfb`h q� n dfe l gk� y gi~mu loq�£:n d�w �
� e q*p u Xiy�q0XiZK\ d n ~ qMy g[~�u loq�£:n d noq�p g t�X ~�b l d n u lonoq h>e q�Xk�:nol w \Kq u q�ZK\Kp g Z eKgk��d�e q,��q�lo\
q�loq ~ q�Z d p�X h q h q u`h q�p�q�Z d q�\��a Z�q/l�q ~ q�Z d�g t'�� �!V�#"'$�nop b p b X[lol w]h q u`h q�p�q�Z d q�\ � n dfe�h q�p u q�y d�d�gêg ZKq g t dfe q dfeKh q�q u>g[uKb l�X h�� X[p�q�p r4u�g l w Z gi~ noX[l

!�y/X[Z g ZKnoy�X[l g[h p d X[ZK\KX h \*$ � Xipfnop-! �/. $ { \ b X[l � X[p�nop-! | . $ { XiZK\'Z gihf~ X[l � Xipfnop-!O� . $-� s*gihfh q/p u>g ZK\KnoZ x l w[{cu X h Xilol�q/l~�b l d n u lonoq h p¨X h q]y�X d q xig[h n��/q�\�noZ dfg �0. ~�b l d n u l�noq h/{â| . ~�b l d n u lonÃq h X[Z`\'� . ~�b l d n u lonoq h
� �[�+��� z¿q�y�q�Z d l wi{ pfq��iq h XilX h y e n d q�y d�bKh q/p*t g[h �0. X[Z`\ | . ~�b l d n u lonoy�X d n g Z g �iq h �� �!Ì�#"%$ e Xk�iq � q�q�Z uKh�g[u>g pfq/\ { t g[h q�£:X ~mu loq {1� �_¡�� {�� ��� {*� �2� {3� �i¡����a lop gK{ noZ g[h \`q hcd�g�h q�\ b y�q e X h \ � X h q
y g[~�u loq�£:n d�w[{ p g[~ q �/. X[ZK\ | . ~�b l d n u l�noq h p e Xk�iq � q�q�Z uKhfgiu�g pfq�\�t g[h p u q�y�n4��yy�loX[p�pfq�p g t���q�lo\Kp { p b y e Xip d�h noZ gi~ noX[lop � �i��� {�� �#� { X[lol � g ZKq u>g l w Z gi~ noX[lopcXiZK\�q�5 b Xil�l w � p u Xiy�q�\ u>g l w Z gi~ noX[l p � ��� {'� �§��� {
� �[ �� { X[ZK\Úy g[~�u�g pfn d q6��q�lo\Kp � �[ª�� {�� �K�+���'7 d X u`u q�X h p dfe X d �0. ~�b l d n u lonoq h p�t g[h y�loX[p�pfq�p g t dfh noZ gi~ noX[lop*X[ZK\Úy g[~�u�g pfn d q
��q�lo\Kp*p d nol�l>X[y e noq��iq dfe qvl gk� q�p d y/n h y b n d y g[~�u loq�£:n d�w !Opfq�qvt gih q�£:X ~mu loq�p � ��� {8� �K�+�9$Q��7�Z�X
Z g[h�~ Xil � X[p�nop { p:5 b X h noZ x
g t�XiZq�loq ~ q�Z d0g t��� �!Ì�;"'$*y�X[Z � q�q�Xipfnol w¨u q h t g[h�~ q�\ �Ww y w y/l�noyvp e n t d � a l d�eKg[b`x[em~�b l d n u lon�y/X d n g Z
noZ dfe nop � X[p�n�p*X u`u q�X h p d�g� q ~mgih qcy g[~mu l�q/£�y g[~�u X h q�\ d�g�dfe q gidfe q hc� Xipfq�p¿t g[h3d�e q x q�ZKq h X[lMy�Xipfq { n d n�p3p d nolol�\Kq�p�n h X � loq
noZ ~ XiZ w X uKu lonoy�X d n g ZKpdfg�h q uKh q�pfq�Z d�dfe q'�>q�lo\êq/l�q ~ q�Z d p � n d�eêh q�p u q�y d�d�g X¨Z gihf~ X[l � X[p�n�p/�

� e q g[h n x noZKX[l>Z g[h�~ Xil � Xipfnop ~�b l d n u lonoy�X d n g Z
X[l xig[h n d�eK~1� Xip3n�Z:�iq�Z d q�\ �Ww=< X[p�pfq w X[ZK\]� ~�bKh X � �_����X[Z`\ên d p�� h p d
> ��?@7cn ~�u loq ~ q�Z d X d n g Z-! �>g[d�e�� n d � pfq h noX[lIXiZK\ � n d � u X h Xilol�q/lA$ � Xip h q u>g[h�d q�\ �Ww � X[Z xCB�D'E#F � � ������� a Z g[h�~ X[l � X[p�nopq�£:nop d p*t g[h q��[q hfw �>ZKn d q6��q�lo\ { p g \ g q�p dfe nop d�w:u q g t ~�b l d n u lonoq h p �3e noy e X h q e q h q�X�t d q h3h q-tÌq hfh q/\ d�g Xip < Xipfp�q w � � ~�bKh X
! < �G$ ~�b l d n u l�noq h p��'7�Z � �_ª�� {�H XipfX[Z BID6E#FAJ�uKhfgiu�g pfq�\AXmZ g �[q�lMX h y e n d q�y d�bKh q dfg�h q�\ b y�q dfe q�y g[~mu l�q/£Wn d�w�g t dfe q � n d �u X h X[loloq�l < � ~�b l d n u lonoq hI�:w�h q�p dfh noy d noZ x�dfe q
n h�h q�\ b y�n � loq u�g l w Z g[~ noXil d�gm� q
X[Z]Xilol � g Z`q u>g l w Z g[~ n�Xil�! a � � $ {��3e noy enop d�e q � q/p d'K Z gk� Z�X h y e n d q�y d�bKh q
noZ d q h�~ p g t x X d qcy gib Z d p3X[Z`\ d n ~ q3y gi~mu loq�£:n d�w t gih0d�e nop3y�loX[pfp g t���q�lo\Kp/�âz3q/y�q�Z d l wi{
L g yêXiZK\�? b Z`X hM� �_���3\Kq��iq�l g[u q�\+X u X h Xil�loq�l�Z g[h�~ X[l � X[p�n�p ~�b l d n u lonoq h��:w q�£ d q�Z`pfn g Z g t)X �/. ~�b l d n u lonoq h t gih
dfe qpfX ~ q
y/l�Xipfp g t,��q�lo\Kp x q�Z`q h X d q�\ �Ww�d�e q a � � p/�m�cZ dfe q gidfe q h¢e X[ZK\ {N< b lol�noZ B�D�E#FOJ�� �§��� x Xk�[q¢Xêl gk� q hc�>g[b ZK\ g Zdfe q)y g[~mu l�q/£Wn d�w4g t�Z gihf~ X[l � X[p�q�p3X[ZK\�\KqP��ZKq�\ dfe q)Z g[hf~ X[l � X[pfq/p dfe X d*e Xk�[q dfe n�p*l gk� q h0�>g[b Z`\êXip giuKd n ~ X[lKZ gihf~ X[l� Xipfq�p�!Ì�v� . $Q� � e q w \KqQ��ZKq/\ d��0g�d�w:u q�p g t g[u`d n ~ Xil�Z gihf~ X[l � X[p�q�p {�d�w:u q � 73X[ZK\ d�w:u q � 7+7 {}�3e q h q d�e q
Z gihf~ X[l � Xipfq�px q/ZKq h X d q�\ �:w X[Z�n hfh q/\ b y�n � loq a � � � q�l g Z x p d�g¨d�w:u q � 7-����X g XiZK\ê��q�ZKp d�h X �  ���p eKgk� q�\ dfe X d0d�e q�p�q d��*g4d�wWu q�p3X h qcXiloldfe qì�v� . p�noZ-�� �!V�#"G$Q� a lop gK{�a p e�B�D�E#FOJ�uKh q�pfq�Z d q�\ ~ q d�eKg \Kp d�g ��Z`\ g[d�e q h l gk� y gi~mu loq�£:n d�w Z g[hf~ X[l � Xipfq�p�XiZK\d q/y e ZKnR5 b q�p d�g \Kq d q hf~ noZKq d�e q�n h y g[~�u loq�£:n d noq�p � �����

7�Z dfe nop u X u q h/{ X x q�ZKq h X[lono��q�\ u`hfg y�q�\ b`h q�X[ZK\AX h y e n d q�y d�bKh q�t gih�h q�\ b y�noZ x]dfe q�y g[~�u loq�£:n d�w�g t u X h Xil�loq�lMZ gihf~ X[l� Xipfnop ~�b l d n u lonoq h0g �iq h �� �!V�#"G$vX h q4\Kq��[q/l giu q/\�� � e q b`uKu q h
��gib ZK\Kp g t d�e q x X d q¨y gib Z d X[ZK\ d n ~ q¢y g[~�u loq�£:n d�w�g tdfe q u`hfg[u>g p�q�\'X h y e n d q�y dfbKh q]X h qê\`q h no�[q/\�� � e q uKhfgiu�g pfq�\ uKh�g y�q�\ bKh q©nop dfe q/Z'X uKu l�noq�\ dfgAd��0gAd�w:u q/p g t g[uKd n ~ X[lZ gihf~ Xil � X[p�q�p�X[ZK\ dfe q�n h X h y e n d q�y dfb`h q�p
X h q uKhfgiu�g pfq�\�� � g t bKh�dfe q h)h q�\ b y/q d�e q¨y g[~mu l�q/£Wn d�w�g t d�e q ~�b l d n u lonoq h�{:dfe qX h y e n d q�y d�bKh q4nop giuKd n ~ no��q/\mnoZ d q h�~ p g t x X d q¢y g[b Z dv�Ww�h q b pfnoZ xmu X hfd noX[l�p bK~ p/� � e q
y gi~mu loq�£:n d noq�p g t dfe q uKhfgiu�g pfq�\X h y e n d q�y d�bKh q/p)X h q�y gi~mu X h q�\ � n dfe�dfeKg pfq g t dfe q uKh q/�Wn gib pfl w�h q u�gihfd q/\©p dfhfb y dfbKh q�p��
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Binary Tree of XORs
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