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��A)BDC?E1FHG(BJILKNM)OQP
A = {0, 1, 2} R�S�TVU PWO<O(XZY\[^]@_`PW[7O
_:]Zabac]ed Ubf+gih PVX@PWOQjkO f P h d U PW[+]1lmPl hWUbf+g
n l.X f P Uco O T\hqpDUbf7h PWO(XZr�l hWUcf+g�s l h PtPW[7O ∧ p ∨ X f r ¬

]ZuLO T XePV] T\hQRX1v
∃x ∈ A, P (x)w.v
∀x ∈ A, P (x)Yqv
∃x ∈ A, ¬P (x)r7v
∀x ∈ A, ¬P (x)O(v
¬∃x ∈ A, P (x)_Vv
¬∀x ∈ A, P (x)

��A)BDC?E1FHG(B�x$K SyTWU PWO�PW[7OzrmO o7f7U P U ] f ]Z_{X f ]mr+r f l+j|w.O T l h}Ubf+g j
XePV[+OQj
XeP U YqX@a f ]ZPVX@P U ] f)R
��A)BDC?E1FHG(B�~6Kz�>[+]ed�PW[7X@P�PW[7Ozu T ]>r+l7Y4P�]Z_�P3d�]
]mr+r f l+j|w.O TVh�Ubh ]mr+r��H��] h O f^�c�Q��p u R$�@�mpOQ�>O T Y Ubh O��e�Dv R
��A)BDC?E1FHG(B��6K
��O o7f O�PW[+O h OQP�]Z_�u TWU jkO f l+jNwLO T\h l hWUbf+g PW[7O�� h OQP�w+l U abr+O T�f ]@PVX@P U ] f)p �d U PW[+]1lmP�l hWUcf7g PV[+O�d�] T r|�}u TWU jkO �4R
��A)BDC?E1FHG(B��$K

X1v
��X1v SyTWU PWO Ubf���f+g a Ubh [�PW[+O�_:]1acab]ed Ubf+g�h PVX@PWOqj�O f P�X@wL]ZlmP f X@PWl T X@a f l+j|w.O TVhq�

∃m ∃n ∃p, m2 + n2 = p2.�Hw.v�� T ]e�ZO�] T r U�h u T ]e�1O�PV[ Ubh�h P\XePWOqjkO f P Rw.v
��X1v SyTWU PWO Ubf���f+g a Ubh [�PW[+O�_:]1acab]ed Ubf+g�h PVX@PWOqj�O f P�X@wL]ZlmP f X@PWl T X@a f l+j|w.O TVhq�

∀m ∀n ∀p (m | n ∧ m | p) =⇒ (∀q ∀r, m | (qn + rp)) .

  ]1l�j
X  <¡ OQOQu�PW[7O�jkX@PW[+Oqj
XeP U YQXZa f ]@P\XeP U ] f qn + rp R�Hw.v�� T ]e�ZO�] T r U�h u T ]e�1O�PV[ Ubh�h P\XePWOqjkO f P R��A)BDC?E1FHG(Bi¢)K�M)OQP
A
X f r B

w.O�P3d�] f ] fm£ OQjkumP   h OQP hqR � T ]e�1O�] T r U�h u T ]e�ZO�PW[.XeP
A × B = B × A

U _{X f r�] f a   U _
A = B.

��A)BDC?E1FHG(B�¤)K S�TVU PWO8PV[+O f O g XeP U ] f ]Z_�PW[+O8_:]1acab]ed Ubf+g u T ]1u.] h}U P U ] f d U PW[+]1lmP�l hWUbf+g PW[+OOQ� U�h PWO f P U XZa n l.X f P Uco O T ∃ R
∃m ∃n (m > 1 ∧ n > 1 ∧ mn − nm = 1)¥
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��A)BDC?E1FHG(B8±)K�M)OQP`�eX TWU X@w+abO h�T X f+g O�]e�1O T Z
X f r�acOQP Q (x, y)

wLO�PV[+O�u T ]ZuL] hWU P U ] f X@a._:l f Y £P U ] f x + y = x − y R � T ]e�ZO�] T r Ubh u T ]e�ZO�PW[+Oz_:]Zabac]ed Ubf+g u T ]ZuL] hWU P U ] f7h �H��] h O f^�c�Q��p u R.� � pOQ�>O T Y Ubh O��@²1v �X1v
Q (1, 1)w.v
Q (2, 0)Yqv
∀y Q (1, y)r7v
∃x Q (x, 2)O(v
∃x ∃y Q (x, y)_Vv
∀x ∃y Q (x, y)

g v ∃y ∀x Q (x, y)[.v
∀y ∃x Q (x, y)

U v ∀x ∀y Q (x, y)

��A)BDC?E1FHG(Bi³)K��>[+]ed´PW[7X@P p+Ubf u T ]1u.] h}U P U ] f X@a$YQXZabYQl+acl hQ�X1v
(P =⇒ Q) ∧ (P =⇒ R)

X f r P =⇒ (Q ∧ R)
X T O�ac] gZU YQXZaca   O n l U �eX@abO f P Rw.v

¬P =⇒ (Q =⇒ R)
X f r Q =⇒ (P ∨ R)

X T O�ac] gZU YQX@aba   O n l U �?XZacO f PYqv
P ⇐⇒ Q

X f r ¬P ⇐⇒ ¬Q
X T O�ab] g1U YqX@aba   O n l U �eXZacO f P Rr7v

((P ∨ Q) ∧ (¬P ∨ R)) =⇒ (Q ∨ R) U�h X|PVXZlmPW]1ac] g   R�:PW[ U�h�U�h �t] h O f8�b�µ�¶p u R � �mp Oµ�mO T Y Ubh O h �@· p �e� p �Z² p �@¸Dv R�¹ ]Zl<j
X   rm] h ]zl h}Ubf+g P T l+PW[<P\X@w+abO h] T ab] g1U YqX@a$O n l U �eX@abO f YµO T l7acO hQR
ºz»+¼>»+½$»+¾6¿L»7À
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