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m−8·0 = m � 8
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¬ (∀m ∃n, m − 8n < 7 ∧ m − 8n ≥ 0)
≡ ∃m ∀n, ¬ (m − 8n < 7 ∧ m − 8n ≥ 0) ¥ 7a^@9YC`78=@?'9LH6CFE]�+7a5<A
≡ ∃m ∀n, ¬ (m − 8n < 7) ∨ ¬ (m − 8n ≥ 0) ¥ 7a^69_C`7�¦�9LH'K ¦
≡ ∃m ∀n, (m − 8n ≥ 7) ∨ (m − 8n < 0) ¥ 7a^@9YC`7��'9L5`7�H'A
≡ ∃m ∀n, m − 8n ≥ 7 ∨ m − 8n < 0 § 7a~b3YrL7¨�'9L5`7�H'A
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(∃p n ≤ p ∧ p|m)
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m = kp
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k ≥ 1

t(7�:�9_?'A`7
p|m

l ¡6�
kp ≥ kn

t+7B:a9_?+Aw7
p ≥ n

lV¬ �
kn ≥ n

t+7B:a9L?'Aw7
k ≥ 1

li­ � ª�}GC`3L^67�CF;47a5
m ≥ kp ≥ kn ≥ n
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¬ (∀m ∀n (∃p, n ≤ p ∧ p|m) =⇒ n ≤ m)

≡ ∃m ∃n¬ ((∃p, n ≤ p ∧ p|m) =⇒ n ≤ m) ¥ 7�^69YCF78=6?+9_H@C`EG�'7a5<A
≡ ∃m ∃n ((∃p, n ≤ p ∧ p|m) ∧ n > m) ® A`7 ¬ (A =⇒ B) ≡ A ∧ ¬B
≡ ∃m ∃n ∃p, n ≤ p ∧ p|m ∧ n > m § 7�~b3YrL7��'9_5F7aH@CF;47�A`7�A
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∃
I
∧
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¬
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CFEGr67a}uq �
∃x, P (X) ∧ ¬ (∃y, y 6= x ∧ P (y))Ë�36?�:�9_H
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9LH'K
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∃
�

∃x, P (X) ∧ ∀y, ¬ (y 6= x ∧ P (y))9LH'K�CF;47aH � H47a^@9YC`7
∧
�

∃x, P (X) ∧ ∀y, y = x ∨ ¬P (y)Ë�36?�~$9Sq
Z#9_H@C�CF3�Z\5FE]CF7
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=⇒
�

∃x, P (X) ∧ ∀y, P (y) =⇒ y = x
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∃!x P (x)

	��JM@WSQ6cj�BMÈÓ���Ç 7�C
R
t(7$C`;'7
A`7�CV3Lo#5F7�9L}�HP?4~Vt(7a5<A�l��>5FE]CF7�EGHÔ~$9_C`;47�~b9_C`E�:a9L}�H43LCF9YCFEG36H

� �+3@A`A`EGt'}Gq�?+AwEuH4^
∃!
� C`;47
A`7aH@C`7�H':�76�

�#;47a5F7�7��1E�ADC<A�9s?4H4E�=6?'785`7B9_}-HP?4~Vt(7a5
x
CF;'9YC\r67a5FE]�'7BA

ax + b = c
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x = (c − b) /a
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a, b, c ∈ N+
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(c − b) /a
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x,
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∀y, ax + b = c =⇒ y = (c − b) /a.
2'3L5F~b9L}G}uqLIP36H478:�3L?'}uK�AF9Sq

∃x, x ∈ R ∧ x =
c − b

a
∧ ax + b = c ∧ ∀y ay + b = c =⇒ y = x.
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�
9LH'K�?+Aw7¨C`;'7
Aw;4365wCF;'9_H+K�H43LCF9_C`Eu3LH

∃!
C`3b36t1CF9LEGH���=(l � ­'l �B� l

	��JM@WSQ6cj�BM[)J�V�>7�;+9SrL7�9�:a3L~b�4?1CF7a5sZ\E]CF;«EGH4�'H4EGC`7�~b7�~s365`q6IhC`;'9_CV5`?'H'A
CF;47�oe36}G}u3YZ\EuH4^
:a3PK47�=@?4E�:<vL7�5|C`;'9LH�q63L?�:a9LH
5F7�96K�EGC�l

ÝBÞ1ß(ÝBÞ/ÝSà1á1âLãäâ@å_Þ1æ�ÝBÞ1à�Ý ç
ß4â6åPè6àêé

∞ ëíì ç
ì éÐî ëíïñð�ò î�çß1åLó ô�Ý ï î�çNÝLõ ï ∞ ç>ÝYöPö(÷

ì é<ÝYö/ø ë�ï î òDù'úYì é<Ý ë öäó1èLÞ4û�ô�÷_ühô`ýPþPÿ������Pþ��PöPî ò î+÷ ç
üPü[ÿ4å6à1á	��ó4èLÞ4ûiô�÷«ó4á6à�
1ó6Þ��Èè�
4è1â�
'á��'áLà��'áPáLÞíî èLÞ1ûäýPþ@ÿ������Pþ�� ò

ª|C#C`;'EuA\�(3LEuH@C�I4}u7�C-ÜjA\A`7a7�Z\;'9_C�:a9_H�t(7
A`9LEuK�9_t(3L?1C\CF;47
:�36H@C`7aH@C<Am3Lo�CF;47
9_5F5<9Sq ì lO+���N5FEGC`7 � �(36AFAwEut4}uq�?'A`7�oe?4} � ?4�4�(7a589_H'K�}G3YZ|7a5¨t(3L?4H'K'A�36H ì é�ø ë I ì é�� ë I ì é�� ë 9LH'K
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2
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2
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23−n ≤ ì é¢Þ ë ≤ 23−n +
(

1 + ... + 21−n
)

= 23−n +
(

2 − 21−n
)

= 2 + 21−n
(

22 − 1
)

= 2 + 6 · 2−n.y���ÇJ7aC
Q (n)

t+7
C`;478�45F3L�(36A`EGC`Eu3LH ì é n ë ≥ 0
l��|9LH
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C`;'9_C�E]C�E�A#CF5`?47¨oe365�9_}u}
n ��JU(�jf�d�c�U+km�mÕ�3$9s�45`3P3Lo�tPq�EuH'K1?':�C`Eu3LHJI4E¢l 7Ll�A`;43YZíCF;'9YC
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I
Q (k)

;436}uK4A�I1CF;47aH�EGC�;43L}�K4A|oe3L5
Q (k + 1)

�
�B�

Q (0)
E�A|C`5F?478t(7�:�9_?'A`7 ì é 0 ë = 4 ≥ 0

l
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Q (k)
;43L}�K4A�I4E¢l 76l�CF;'9YC ì é k ë ≥ 0

lm�#;47�HJI
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0 ≤ 1

2
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