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Q)RTSLUWV#X+Y[Z]\_^a`cbedfS�UWVEb+g
h8UiU#jlkTmngLopkqdHb
rtsfhpuvV
d�b+wxmybvdHsfmnz=X�h8U

{|op}T}=h8sed|~cV�sfVEgHRlV�s�gHRTV�k=�J���l���O\��qopkqj@opsH`��p���8��\�����}lo���VLb

�������L���T����� Q)RTmyb>}lo�}=V�s�g�h�klbfmy~cV�s�b�~TmnbedfsHmnzTjcdfVE~Wbf`cbvdHV�U�b��8~cV��lkTVL~�o�b�o�g�h��n��VEg�dHm�h8kihp��g
h8Ui}=h8kTV�kqdHb
mnkqdfV�s�o�g
dfmnkT��dfRTsHh�jT�8Rimnk8dHV�sf��o8g
VEb���X�h�UW}=h�kTVLk8d�b���mnk8dHV�sf� o�g�VLb�opk@~W~cmnbedfsHmnzTjcdfVE~�be`cbedfV�U�b�o�sfV+UihT~cV��nVL~
o8b#r�V
dfsHm'klV
dHbL�¢¡£dimyb�¤�VL���'¥akTh0¤¦dfRlopd�dHRTV�jTkc��h8�n~Tm�kT�§h��¨bfjlg�R©o§~cmybvdHsfmnzTjcdHVL~©bf`abedfVLU(� o�g�dHh�sHmybeVEb��
mnkªdfRTV�bfV�klbfVWdHRlo0d#m�d�g�o�k¢z=V«V
¬c}TsHVLbHbfVL~¢o�b�dHRTV�g
h8UW}=h8bfmdHm�h8k¢hp�)jTkT��h��y~cm�kl�8b�hp�)m�dHb#g�h�UW}=h�kTVLk8dHbL�
Q)Rlmnb�� o�g�dHh�sHmnbfVL~W��h8sfU®hp�FdfRTV[jTkc��h8�n~Tm�kT�i}Tsfh0¯amy~cVLb�o#UWh�sHVxg
h8UW}lo�g�d'sHV�}TsHVLbfV�kqdHopdfmnh�k�h���dHRTV�be`cbedfVLU
dHs�o�uvVEg�dHh�sHm�VEb��co�kl~�U�op¥�VLb)m�d|}=h8bHbemnzT�nVxdHh�o�klop�n`cbeVxdHRTV�be`cbedfV�U°zq`�}lo�sed�b��
Q)RTVx}@op}=V�s���hcg
jlbfVLb�h8k�dHRTV[~TV�sHm�¯po0dfmnh�k«hp��o��lkTm�dfV�o�kl~�g
h�UW}T�nV
dHVx}TsHV
�T¬O±C²JX�r�³�m�k�dfRTV[jTkc��h8�n~a´

mnkT�µhp�+o&~TmnbedfsHm�zljcdfVE~ªbe`cbedfVLU���^a}=VEg
m��@g�o����n`���h�kTV�¤�h�jl�n~¢�nm�¥�VWdfhO~cmnsHVLg�dH��`¶h8zcdHo�m�k.bej@gHR.o&²JX�r·mnk
� o8g�dHh�sHmnbfVL~µ��h�sHU&��¤+mdHRTh�jTd�g
h8UW}TjcdfmnkT���ls�bvd�o�²JX�r;hp�tdfRTVW���nh�zlo���~cmnbedfsHmnzTjcdfVE~§bf`cbvdHV�U]opk@~µdHRTV�k
� o8g�dHh�sHmnbfmnkT��m�dL�xQ)RTV�g
h8klbvdHsfj@g�dfmnh�kµh���bfjlgHR¶o�¸vUWhc~cjl�no�s|}TsHV
�T¬q¹�myb|z@o�bfVL~&h8kO~cVLsfmn¯am�kT��bfjTUWU�opsHm�VEb
h���g
h8UW}=h�kTVLk8d[z=VLRlo�¯qmnh�jlsHb¨¤�� sE� dE��dHRTV�mns�m�kqdfV�sf� o�g�VLbL�=dfR@o0d�opsHVig
h�UWU#jTklmngLo0dfVE~µdfh�dfRlVikTV�mn��Raz=h�jTsf´
mnkT��g
h�UW}=h8kTV�kqdHbL��Q)RlV��yo0dfdfVLs|mnk8dfVL��s�o0dHV[dHRTV�Uºdfh�dfRlV�mns|�nhcgLop�Fz=V�Rlo�¯am�h8jTs�b��lopkl~&}TsfVL}lopsHV�mnk8dfVLse� o8g
V
bfjTUWU�opsHm�VEb���h8sWdfRTVµklV
¬ad�g
h�UW}=h8kTV�k8d�b��»Q)RTmybW�8��h8zlop�n��`.dHo�¥�VLbidfRlV&�¼h8sfU½hp��oªUiVEbfbHop�8V�}@o�bHbemnkT�
o��n��h�sHm�dfRTU&�a¤+RTVLsfV[dHRTV����nh�zlo���bf`abedfVLU/myb)klV�¯�V�s|g�h�klbfmy~cV�sHVL~��
¾µ¿qÀ5ÁHÂ#Ã �0Ä��8� rJV
dHsfm|kTV
dE��jTkc��h8�n~Tm�kT�@�t�lkTm�dfVOg
h�UW}T�nV
dHV�}lsfV��T¬���~cmybvdHsfmnzTjcdHVL~�bf`abedfVLU&�t}TjT�n�nzlo�g�¥5�
gLo0dHV���h8sf`WdfRTVLh�sH`
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	 � � X�V&}@op}TmnV�s�g
h�k@bemy~cS�sHVµ~cVLb«bf`cbvdHS�UWVLb«~cmnbedfsHmnzTj��LbL�)~���lkTmyb«g
h8UWUiVO~cVEb«g
h8���nVLg
dfmnh�klb
~cV�g�h�UW}=h8bHopkqdHb)sHV��nm��Eb)}lops¨~cVLb|m�kqdfV�sf� o�g�VLbL�'X�h�UW}=h8bHopkqdHbL�cm�kqdfVLse� o8g
VLb+V
dxbe`cbedfSLUiVEb+~TmnbedfsHm�zlj��Lb|bfh�k8d
UWhc~�L��myb��Eb�}lops�~cVLbFs��EbeVEopjc¬[~cV>r�V
dHsfmB��¡ ��VLbed�zTm�VLk�g�h�kTkaj��qjTV>�nV�~�L}T�nmno���V�~�� jlk[dHV��8bf`cbvdHS�UWV�~cmybvdHsfmnzTj��
uvh�jlmd)~�� jTkTVx}TsHh�}TsHm��
d��¨~cV|� o8g�dHh�sHmnbHo0dHm�h8k��Jmn�=}=V�jcd'VLk«V��=V�d)b�� V
¬c}TsHmnUiVLs�g
h8UWUiV¨�yo#g
h8UW}=h8bfmdHm�h8k«~cVLb
~�L}T��myop�8VLb'~cVLb)~cm�����sHV�kqdHb)g
h8UW}=h8bHopk8d�b�~cj�be`cbedfSLUiV8��X�V�dedHV[sfVL}Ts��EbeVLk8dHopdfmnh�k�� o�g
dfh�sHmyb��LV¨~Tj�~�L}T�nmno���V
VLbed�V�kW����k���s�op�a}T�njlb�g�h�UW}lo�g
dfV��qjTV+��V|~�L}T��myop�8V)���nh�zlo��C�pV
d�}=VLsfUWV
d�V�kWh�jTdfsHV+~�� o�klop�n`cbeVLs���V|bf`cbvdHS�UWV
}lo�s)UWh8sHg
VEopjc¬��

 !� h8zauvVEg�dHm��~cV¢g
V¶}lo�}TmnV�s�VLbed��yo©g
h8klbvdHsfj@g�dfmnh�k-~cV¶}Ts��
�l¬aVEb«�lkTmyb�g�h�UW}T�nV
dHb¢±�rt²JX)³�~lopklb��nVLb
~�L}T��myop�8VLbt~cVxbe`cbedfSLUiVEbt~cmybvdHsfmnzTj��Eb��Jrt��jlb�}Ts��Lg
myb���UWV�k8dE�8h8k«gHRlV�s�gHRTV#"�h�zcdHV�kTmns�~cmnsfVEg�dHV�UWV�kqd'~cV|dfV��yb
}Ts��
�T¬cVEbxbfh�jlb¨��h8sfUWV#� o�g
dfh8sfmyb���V��5V�k$�L¯amd�opk8d�~cVWg
h8klbvdHsHjTm�sHV�~�� opz=h�s�~µjTk§}Ts��
�T¬cVig�h�UW}T�nV
d�~Topklb[��V
~�L}T��myop�8V�~cj be`cbedfSLUiV��8��h8zlop�>}=h8jTs�VLklbfjTmdHV��nVW� o8g�dfh8sfmybfV�sE��X�V
dedHV�g
h�k@bvdHsfjlg
dfmnh�kª~cV«}Ts����T¬cVLb�beh8jlb
��h�sHUWV«UWhc~cjT�yopmnsfV�beV«��h�kl~cV�bfjTs#�yoµkThpdHm�h8k ~cV«s��LbfjTU%��~cj©g
h8Ui}=h8sedHV�UWV�kqd�~�� jlk©g
h�UW}=hqbfo�k8d�}lo�s
s�op}T}=h8sed&"Obfh�k»±CbeVEbH³�m�kqdfVLse� o8g
V8±CbH³
�§X�VLb#s��EbejlU'�Eb#beh8k8d�g�h�UWU#jTkTm(�qj��Lb�opjc¬.g
h8Ui}=hqbfo�k8d�b�¯�h�mybfm�klbL�
�qjTm+��VEbimnk8dHS���sHV�kqd)"§�nV�jTsW}lsfh8}TsfV�~���}T�nmno���V�}=h�jTs�g�h�klbedfsHjTmnsfV�~cVEbis��LbfjTU%�Lbi¯�V�s�b��nVLb�g
h8Ui}=hqbfo�k8d�b
bfjTm�¯popkqdHbL�8V
d'o�m�klbfm@~TV¨bfjTm�dfV8�� �V+dHh�jcd'}TsfVLkl~W�yo���h8sfUWV¨~*� jTk�o����8h�sHm�dfRTUWV+"�g�m�s�g
jl�nopdfmnh�k�~TV|UWVEbfbHop�8VLb
V�kqdfsHV�g
h8UW}=h8bHopk8d�b��ch�,��nV�bf`abedfSLUWV����nh�zlo��5k*� VLbed�ueo�U�opmyb)UWo�kTmn}TjT�����
- Ã �L� Á �/. � �©� s��EbeVLo�j©~cV�r�V
dfsHmB�t~���}T�nmno���V8�>}Ts��
�l¬aV��lkTm+g�h�UW}T�nV
dE�tbf`cbvdHS�UWV�~cmybedfsHm�zTj�����}lsfhc~TjTmd
�lzTs����cdfR��Lh�sHm�V�~cVEb+gLo0d��L��h8sfmnVLb
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²Jmn��jTsHVW���>wxmybvdHsfmnzTjcdHVL~&bf`abedfVLU°o�kl~�dfRlV�jTkc��h��y~cmnkT�8b+hp�Jm�dHb|g
h8UW}=h�kTVLk8dHb

) * �������W����t���
�#�

r�V
dHsfmTkTV�dHb|±�r,+[³���h8sfU ox¤+my~cV��n`#jlbeVE~�UWhc~cV��lg
�yo�bHb���h�s�opklo��n`abfmnkT�[g
h8klg
jlsfsHV�kqd>opkl~i~cmybvdHsfmnzTjcdHVL~Wbe`cbe´
dHV�U�bL�.-|UWh8kT�#dfRTV�~cVE~cmyg�o0dHVL~�dHhah��ybL�abeh8UiVxsHVLg�V�k8d)o�}T}TsHh8o8gHRTVEb�Rlo�¯�Vxz=V�V�k�zlo�bfVL~«h�k«dHRTV�beh�´£gLop�n��VE~
r�V
dHsfm5kTV
d�b�jTkc��h��y~cmnkT�8bL�>Q)RTVxjTkc��h��y~cmnkT�#dfVEgHRTklm��qjTV0/ "T�=����1�}Tsfh0¯amn~TVLbto�k«V�2«g�m�VLk8d'sHV�}TsHVLbfV�kqdHopdfmnh�k�hp�
o��n��sHjTklb¨h��to«r3+�mnkOdfRTV#dHsfjlV�g�h�klg
jlsfsHV�klg�`¢±�h8sx}lo�sedHmno���h8sH~TV�s�³+bfV�U�opkqdfmyg�b �54�¬aVEg
jcdHm�h8klb[opsHV#g�h�kc´
bfmy~cV�sHVL~«o8bt}lo�sedHmno��n��`ih8sH~cVLsfVE~�bfV
dHb�h��FVL¯�V�kqdHb�s�o0dHRTV�stdfR@opk�bfV �qjTV�k@g
VLbL�q¤+RTmygHR�sHVLbfjT��dHb�m�k�m�UW}=h�sfdHo�k8d
UWVLUih8sf`µbHoE¯amnkT�8b|��h�s�o����8h�sHmdHRTU�b¨o�klop�n`cbemnkT��z@VLRlo�¯qmnh�jlsHb¨hp��dHRTmnb[kTV�dL��Zµh8bed[hp��dfRlVLbfViop�n��h8sfm�dfRlUWb
~Th�klhpd�sHV��n`�h8k�dHRTV+��jT���ljlkc��h��y~cmnkT��hp��o�r,+��8RTh�¤'V�¯�V�sE�pzTjcdts�o0dHRTV�s>h8kWo[�lkTm�dfV¨opk@~ig�h�UW}T�nV
dfV+}lsfV��T¬
±C²JX�r�³�h���md6/87c�l�8�p�@�9"�1B�>Q)RTVx~cV
�lkTm�dfmnh�k«h��l¸eg�h�UW}T�nV
dfVLkTVLbHb ¹|~cVL}=V�kl~Tbth8kWdfRTV¨}TsHh�}=VLsedv`#h���m�kqdfVLsfVEbvdE�
zljcdxm�dxmyb¨��V�klV�sHo��n��`�z@o�bfVL~&h�k&dHRTV�� o8g�d¨dfRlopd[op�n��sfVEo�gHR@opzT�nV�U�opsH¥am�kT�qb+hp�>dfRTV#klV
d[o�sfV�sfVL}TsfVEbeVLk8dfVE~
mnk�dfRTmyb+}TsHV
�T¬��c¤+RTmyg�R�myb+bfj�2«g
mnV�kqd+��h�s|bfV�¯�VLsHo��5bed�opkl~To�sH~�}Tjlsf}=hqbeVEb'mnk�UWhc~cVL�´ gHRlVLg�¥qmnkT�:/n�L�T�F�E��1£�
Q)RTmyb�}lo�}=V�s«��hTg
jlbfVLb�h�k»}lopsfdfmyg
jT�yo�s«r,+(g�op�n�nVL~ ¸f~cmybvdHsfmnzTjcdHVL~»bf`cbvdHV�U�b�� ¹ª~TV
�lkTVE~ za` o8bfbfV�Ui´

zl��mnkT�§g
h8UW}=h�kTVLk8dHb�± bfjTzc´£kTV
d�b�³�zq`ªmnk8dfVLse� o8g
VLb�± bfRlo�sfVE~.bejTzc´£kTV�dHb�³��;-°g�V�k8dHsHo��t}TsHh�}=VLsedv`§hp�+dHRTVLbfV
~TmnbedfsHmnzTjcdfVE~¶be`cbedfV�U�b¨myb¨dfRlopdxdfRlV�mnsxjlkc��h��y~cmnkT��gLopkOz=V#��jTsfdfRlV�s+¸eg�h�UW}TsHVLbHbeVE~q¹�<9�=	©o«� o�g�dHh�sHmnbHo0dHm�h8k
}lsfh8}=V�sfd `>/����F�T��?a�>�L�@1£�W^a}=VEg
m��@g�o����n`8�5dHRTVWjTkc��h8�n~cmnkT�&hp�'o�~TmnbedfsHmnzTjcdfVE~§bf`cbedfV�U�g�o�k§z=ViV�¬c}TsfVEbfbfVL~
o8b|dfRlVig
h8Ui}=hqbem�dfmnh�kOhp��dfRTV�jTkT��h��y~cm�kl�8bxhp�tmd�b[g
h�UW}=h8kTV�k8d�bL�x¡ k8dfVLsfVEbvdHm�kl���n`��@dHRTVig
h8���nVLg
dfmnh�kOhp��dfRTV
�nhcgLop�ajTkc��h8�n~Tm�kT�qb�UWo�`�z=V)UWh�sHV)g
h�UW}lo8g�dJdHRlopk�dHRTV)jTkT�¼h8�y~cm�kT��hp�ldHRTV)�8��h8zlop�cbf`abedfVLU&��o�bJmn�n��jlbedHsHopdfVL~
mnkª²Jm��8jTsHV����WQ)RTV�bf`cbvdHV�U]m�kª²Jmn��jTsHV��8± o8³[g�h�klbfmnbed�bxh��tdv¤�hµg
h�UW}=h8kTV�k8d�b��

A
o�kl~
B
�Fmnk8dfVLsHo8g�dHm�kT�

dHRTsHh�jT�8R¶o�k¶mnk8dfVLse� o8g
V8��Q)RTVLsfV�V�¬cmnbed
m = 2

}=hqbfbfmnzTm��nm�dfmnVLb¨dHh�}TsfhT~cjlg
V
t4
m�k

UnfA
±C²�mn�8jTsfV���± z@³e³

o�kl~
n = 3

}=hqbfbfm�zlm��nmdHmnVLb�dfh©}TsfhT~cjlg
V
t4
mnk

UnfB
±C²�mn�8jTsfV �8±CgL³e³
�|RTV�k@g
V

m · n = 6
~cm��=VLsfVLk8d

g�h�U#zTmnklopdfmnh�klb)mnk�dHRTV�jTkc��h��y~cmnkT��hp��dfRlV����nh�zlo���be`cbedfVLU��
Q)RTV+� o�g
dfh8sfmybfopdfmnh�ki}TsHh�}=VLsedv`#hp��jTkc��h��y~cmnkT�8b�¤)o�b��ls�bed�UWV�kqdfmnh�kTVE~Wzq`BA m�klbf¥�V��@m�k�/n�L��1B�qzTjcd�h�kT�n`

��h8jTkl~im�dHb>�lsHbedtop}T}T�nmyg�o0dHm�h8klb>opsHh�jTk@~i�����C7T�0m�k�~cmyo���kTh8bfmybJ}TsHh�zT�nV�U�b5/ D�1B�E-»g
�nh8bfV��n`�sfVL�nopdfVE~�}Tsfh8zT�nV�U
g�h�klbfmybvd�bxmnkªg
h�UW}TjcdHm�kl��dfRlViUWmnkTmnUWo���� o�g
dfh�sHmybeVE~µ��h�sHU hp�'o�k§jTkc��h��y~cmnkT�l��opkl~¶¤'o8b�g
h�k@bemy~cV�sHVL~¶opd
dHRTV�bHopUWV#}=V�sfmnhc~F/ �T�G?a����1£�x^a}=VEg
m��@g�o����n`��@dfRTVLsfV#��VLkTV�s�op�n�n`�V�¬amybedxbfV�¯�VLsHo���� o�g
dfh8sfmybfVL~���h8sfU�b|��h�s¨dfRTV
jlkc��h��y~cmnkT��hp�'o�~TmnbedfsHmnzTjcdfVE~§bf`abedfVLU&�#Q)RTV�¸e�no�sf�8VLbvde¹�h8kTV�Rlo8bxdfRTVi��jT����g�h�UW}=h�klV�k8d�jTkc��h8�n~Tm�kT�qb�o�b
� o8g�dHh�s�b��IH'jcdxhp�tg
h8jTsHbfV�klhpd[op�n��sfjTk@b|h���o��8m�¯�VLkOg
h8Ui}=h8kTV�kqd¨¤+mn���JsfVLUWo�mnk&}=hqbfbfmnzT��V�mnkµdfRlV#���nh�zlo��
bf`cbedfV�U&�+^a`aUWUWV
dfsHmyg�op�n�n`��TdfRlVx¸fbeU�op�n�nVLbedv¹�h8kTV�myb|h�zTdHopmnkTVE~�zq`&beVL��VEg�dHm�kT�«sfjlklb|hp��VEo�g�Rµg
h8UW}=h�kTVLk8d
dHRlo0d�~ch�}@opsfdfmyg
mn}lo0dHV�dHh�o�sfjTk¶h���dfRTVi���nh�z@op�Jbf`cbvdHV�U&�J4!�qjTmn¯0op�nV�kqdf�n`��5dfRlVLbfV�UWm�klm�U�op�J� o8g�dfh8sHb[g�opk
z=V�h�zcd�opmnkTVL~ zq`.sHVLbedfsHmng
dfmnkT� ± o8g�dHjlop�n��`.}TsfhpuvVEg�dfmnkT�a³�dHRTV����nh�zlo���jTkc��h��y~cmnkT�§h8k VEo�g�R©g�h�UW}=h�klV�k8dE�
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N = (P, T,→, P 0)
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P
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T
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N = {0, 1, 2, ...}
mybxo«U#jT��dfmybfV
d[h8k

P
sHV�}TsHVLbfV�k8dHm�kl��dfRTV ��� ��
��=	�� � 	�� � �����&h��>dfRTV�klV
dL��²Th8s[o«kThc~cV

x ∈ P ∪ T
�am�dHb � ��� �  � 
 •x

myb'~TV
�lkTVE~�zq` •x = {y | (y, x) ∈→}
o�kl~«m�dHb � �� �
 �  � 
 x• myb)~cV
�lklVL~�zq`

x• = {y | (x, y) ∈→}
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M
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V

p ∈ P
�
M (p) ⊆ {0, 1}

�
- �no�z=V��nVL~�kTV�d

N =
(

P, T,→, P 0, λ,Λ
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Λ
o�kl~io[�yopz=V��n�nm�kT�

��jlklg�dHm�h8k
λ : T → Λ

h�k�dHsHo�klbem�dHm�h8klb��

-�Ã � ����� � 	 ��9 - UWh�sH}TRTmybfU
φ : A → B

z=V
dv¤�V�VLk kTV
d�b
x =

(

Px, Tx,→x, P
0
x

) /n��7�1£�'¤+RTVLsfV
x ∈ {A,B}
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φP , φT
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φ
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P 0
B = φ
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P 0
A

) opk@~
∀pB ∈

P 0
B ,∃!pA ∈ P

0
A : pAφpB

�>¡£�
φ
mnb|~cV
�lkTVE~�h8k

pA ∈ PA

�cdfRlV�k&md|myb+op�ybfhW~cV
�lklVL~�h�k�z=hpdHR •pA

o�kl~
p•A 	 φ

}TsHVLbfV�sH¯�VLb�dfRTV�V�kq¯amnsfh8kTUWV�k8d�hp�|VLo8gHR.dfs�opklbfm�dfmnh�k*�
tB = φ (tA)

mnUi}l��mnVLb#dfRlopd�sfVEbvdHsfmyg�dHmnh�klb
φop : •tB →

•tA
opkl~

φop : t•B → t•A
opsHVxz=h�dfR�dfh�dHop�5��jTklg
dfmnh�klbL�c¤+RTVLsfV

φop
~cV�kTh�dfVEb�dfRlV�sfVL¯�V�s�beVE~

sHV��yo0dHmnh�k�h�k�}T�yo8g
VLbL�.+|h�dfmyg
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d�b

x =
(

Px, Tx,→x, P
0
x , λx,Λx

) dHRTV�~cV��lkTm�dfmnh�k¢h��'o�UWh8sf}TRlmnbfU
φ : A → Bmyb|sfVLm�kT��h�s�g
VL~�zq`�V
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ΛB ⊆ ΛA
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VL~&zq`
φ
³��
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λ−1
A (ΛB) ⊆ TA
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φ
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φT (tA) = tBdHRTV�k
λA (tA) = λB (tB)
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t, t′ ∈ T

bfjlg�R�dfRlopd •t ∩ •t′ 6= ∅
�lo�kl~
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opkl~

(t′, y′)
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O = (C,E,→, C0)
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C
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E
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C0 = c ∈ C : •c = ∅
mnb¨dfRlV�bfV
d

h��Jm�kTm�dfmyo��Fg
h8kl~cm�dfmnh�klb+bHo0dHmnbe��`am�kT�idfRTV���h��n�nh�¤+mnkT���J��h�s+VL¯�V�sH`
c ∈ C
�
| •c |≤ 1 	

��h�s+V�¯�VLsf`
y ∈ C ∪E

�
¬ (y#y)

opkl~#dfRTVLsfV+opsHVt�@kTmdHV��n`�U�o�kq`
y′
bej@gHR�dfRlopd

y′ ≺ y
��¤+RTV�sHV

≺
~cV�kTh�dfVEb�dHRTV � 	��� 	�� ��� �
	�
��=���l�

dHRTV�dHsHo�klbem�dHm�¯�V�mnsfsHV �lV�¬cm�¯�V�g���hqbejlsfV�h��
→
�)Q�¤�h«kThc~cVLb¨opsHV��R��� �����!��� �2
B�@~cV�kTh�dfVL~

y ‖ y′
�@m�>kTVLmdHRTV�s

y#y′
klh�s

y ¹ y′
kTh�s

y′ ¹ y
�
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β = (O, f)
�8¤+RTV�sHV

UWh8sf}TRlmnbfU
f : O → N

myb�o¨dfh�dHo��8��jlklg�dHm�h8k�h8k
O
��o��nbfh[g�op�n�nVL~#o������
�������#hp�

O
mnk8dfh
N
�JQ)RlmnbJ�¼h8�y~cm�kT�

gLopk«z=V[beV�VLk�o�b�o��yopz=V��nmnkT���¼jlklg�dHm�h8k�h�k«V�¯�VLk8dHb'opk@~«g
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O
�azq`W¤+RTmygHR�g
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O
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N
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β
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