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ψ → χ z

•
EJRT,�UKh/Y-b
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p � RT,?O(�!sQ$!,("HM

φ
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(

G(x, y) ∧G(x, z) → y ≈ z
)

)

UJ,(R5EK�!h(�S&/'
Γ
p[qr+cbw�-\%M#+!bwj]"J&/X]\HbP$NM#+c"JxHnw"HM
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���(�k�����S� �£��� � "%$!o \KRT,Zm-&/\% 
Γ
¥ m!M]G#,/m! Znw+!,('�EK�-h(�J&(' ¯ ESRT,±\KRT,±O/�-sQ$!,/"KM
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EKs(�-RTY-\H&('=O/&(X?G#j]+-biR%$-&O(�!sQ^#G]M#\H,

ψ
f�67�-�� 3�+Sp_°�s#$-b &�`Tm-RT&('�,/G]EKs(�-RTY-\H&('

º �



$!�-&#O/&QO/&_RWM#\Hnw+!&('�I�"%$!b5&_R#,QO/,(+�$! #"KbiRT'�{u+-,(R�~- *{us(xKR�~]+!,�bi`T+!,_R/,/+-bw"%$!�-,/\K\Hnw+!bw' zG#j]+!biR�$!&�O(�!sQ^#G]M#\H,
φ
f��7�-�� 3�+Sp

•
� "%$!o

φ
$NM#'c\K&/�-�K #'

ψ → χ
UK,_R�X-O(h/�-xH&(X]+�O/&/G#X]o5+-X]\KRWUK&_` ,/G]EKs/�eRTY-\H&(R

EJRT,L$!,³O(�!&Q^#G] #\H,Q$!,
ψ
f�67�-�� 36+ UJ,(R

χ
f�67�-�� 36+Sp8°�sQ$!b�&Z,/G]EKs(�-RTY-\H&('

O/&(X�,QO/,(+�$-h³{u+!,_R�~¡s#$-,/+P&�,QG]EJs/�eRTY!\K&/'t$!&(X
χ
f�67�-�� 3�+L,QO/,/+N$!h³{u+-,_R�~¡ �&

,QG]EJs/�eRTY!\K&/'5$!&/X
ψ
f�67�-�� 36+�,#O(,/+N$!h?{us/xKR�~ z UK,_R],QO/,(+�$!h?{us(xKR�~-meRT,/�S&(�!b;$-RWUKh zG#j]+!biR�$!&�O(�!sQ^#G]M#\H,
φ
f��7�-�� 3�+cUK,_Rvbi`T+!,_RSO/�-&/�S,(+!I5'�O(&QG#X]o5+-X]\KRWUKs('-p

•
� "%$!o

φ
$NM#'�\H&(�-�K #'
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O(&/"J&/m-bi`WU%$!bw'�OKpgxvp

∃x1∃x2 . . . ∃xk
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Σ(Γ1) z bi`T+-,(R%$NM#'�\K&/�-�K #' ∃Pφ z sQO/&(X
φ
bi`T+!,_R�nd+-,('�$!j-O/&('�\JRT,/'PO/�-o8$!&Q^Qh/Y-\KRT,('�EHG#I5"J"K,('P"H$!&±G#bw.-RWG#s/EJRT&
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∃Pφ
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φ
$NM#'¹m!bwX-$!bw�-&#^Qh(Y!\JRT,/'³X-O/,(�!.eRT,QUK #'�G#&/EJRgf
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φ = ∃P∀x
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(P (x) ∨ P (x′)) ∧ ¬(P (x) ∧ P (x′))
) p � $!j-O/&('t,QO/,_Ru$!bi`�$!M#+
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∀u∀v∀w
(
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∧
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χ1 = ∀u∀v∀w

(

P (u, v) ∧ P (v, w) → P (u,w)
)

∧ ∀u∀v
(

P (u, v) →
¬P (v, u)

)

∧ ∀u¬P (u, u) z
� p
χ2 = ∀u∀v
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(

P (u, v) ∧ ∀w(¬P (u,w) ∨ ¬P (w, v))
)

→ G(u, v)
)

z
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)

•
M
P
bi`T+!,_R�\Hb;$!,Q^Q,Q$-RWUH V,/G]G#h�s/xKRv,(X-$!&QO/,(YN #' z m!M]G#,(mN 

∀x∀y∀z
(

¬P (x, x) ∧
(
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¬P (x, z) ∨ ¬P (z, y)
))

→ G(x, y)
) p

°�s#$!b�&V$!j-O/&('
ψ = ∃Pχ

bdUK�J�-h(a!biRJ$!&VO/�-s#^#G]M#\H,(3 -�� ���./�5 ) �%-�/�3p
H ��I�� � � � �¡� � ;8RT,�UKh/Y-b�ndUK�J�-,("HM

∃Pφ
$NM#'m!bwX-$!bw�-&#^Qh(Y!\JRT,/'tX-O/,(�!.eRT,QUK #'*G#&QESRgf

UK #' z $!&VO/�!sQ^#G]M#\H, ∃Pφ
f�67�-�� 3�+�bi`T+-,(R¡"%$!&�� K�p

º �
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