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Φ × M = {(A,S1), (A,S2), (B,S1), (B,S2), (C, S1), (C, S2)}.

� " / " � " * $ 7 $ % # $ : . ? F " . " # B . " � " Π ? � F " + . + " H + . ? 7 B 9 & @ - & � �

Π = {(A,S2), (B,S1), (B,S2), (C, S2)}.

K L M N O L P Q R M S T U M P L N Q V W X �

� � � � � � 
 � � � 


�̂ 1 5 % F 3 � � � & � A → B * " 7 ? � � " + . + " H + . ? 7 B 9 & @ - & � D ⊆ A × B

" F ∀a ∈ A,∃ . $ F "
H + * 8 b ∈ B : (a, b) ∈ D 12 � 7 1 / � 8 * ? + � " + ; + " . + " . $ F $ & B . " F � � " / ? + * 8 F + & � � $ % A & � $ B 1

_ & % F 3 � � � & � f : A → B ? � F " + ? / � " F ∀ b ∈ B,∃ a ∈ A : (a, b) ∈

& @ - & � � H � 7 1 ∀ b ∈ B,∃ a ∈ A : f(a) = b 1

_ & % F 3 � � � & � f : A → B ? � F " +  �  " F a 6= a′ ∈ A ⇒ f(a) 6= f(a′)

6 3 # ? & % F 3 � � � & � / $ % ? � F " + 1 − 1 * " + ? /
� $ F $ . 3 
 ? � " + * " +

" . 0 + . $ F $ & B . " F � � 1 /̂ 8 � ? * " + $ � � 
 ? � " + � " F � � & � � $ 0 � & % F 3 � � � & �

& � $ f(A) 1

K L M N O L P Q R M S T U M P L N Q V W X �



� � � � g � � � 	 � � � � � � � � � 
 � � � �

5 % F 3 � � � & � J / �

 �   �  * " + ? / �

K L M N O L P Q R M S T U M P L N Q V W X �

� � � � � � � � � 
 � � 	 � 


�̂ 1 4 � " & % F 3 � � � & � f : A × A → B * " 7 ? � � " + H + . ? 7 B 9 / � 3 G � & � $

A 1
' F B = A � 8 � ? � / � 3 G � ? � F " + * 7 ? + & � B 1

, 1 @ 1 +̂ / � 3 G ? + 9 & % F 8 7 A F ? � F " + * 7 ? + & � - 9 ! H + . ? 7 ? � 9 ) / � 3 G ? + 9 1, 1 @ 1 _ H + " � � ? & � " * ? � " � A F ? � F " + . � * 7 ? + & � B / � 3 G � � " 7 7 3 �H + " � � ? & � � � � E F " � + # . E F ? � F " + * 7 ? + & � B 1

�̂ 1 ' 7 ; ? > � + * 8 & : & � � . " � B " 7 ; ? > � + * B H $ . B ? � F " + - F " & : F $ 7 $

? 0 $ H + " & . - F $ . ? . � " B / ? � + & & 8 � ? � ? 9 * 7 ? + & � - 9 / � 3 G ? + 9 1

, 1 @ 1 ' 7 ; ? > � + * - 9 H $ . - 9 . ? . � " / � 3 G � �

(N,+), (Z, ∗), (2Ω,∪), 2Ω := { � " &
: F $ 7 " . ? & � $ + @ ? � " ∈ Ω} 1

, 1 @ 1 ' 7 ; ? > � + * - 9 H $ . - 9 . ? C / � 3 G ? + 9 �

(N,+, ∗), ({

, � F " * ? 9 n × n},+, ∗), (2Ω,∪,∩) 1

K L M N O L P Q R M S T U M P L N Q V W X �

� 	 � � 	 � g �
�

	 � � � � � g � 


�̂ 1 _ . + $ . 3 H " � " 7 ; ? > � + * B H $ . B . ? . + " / � 3 G � � � $ / $ � " + * " F $ / $ + ? �

� � F / � $ & ? � " + � + & � + * B + H + 8 � � � " 1, 1 @ 1 � " / ? � + & & 8 � ? � " ; F A & � 3 / " � " H ? � ; . " � " 1

( @̂ + � : f A & � & ? H : F " . � � (a ↑ b) ↑ γ 7→ (ab)γ = abγ � H ? F + & $ : � " +

. ? � a ↑ (b ↑ γ) 7→ abγ 1

�̂ 1 � $ " � + & � ? � 8 $ % H - � ? � $ & � $ + @ ? � $ e ∈ A A 9 / � $ 9 . + " / � 3 G � ◦

+ * " F $ / $ + ? � � ∀x ∈ A, e ◦ x = x 12 ? G � $ % H - � ? � $ & � $ + @ ? � $ e ∈ A A 9 / � $ 9 ◦ � ∀x ∈ A, x ◦ e = x 1� $ $ % H - � ? � $ & � $ + @ ? � $ ? � F " + " � + & � ? � 8 * " + H ? G � $ % H - � ? � $ & � $ + @ ? � $ 1

�̂ 1 4 $ F $ ? + H - 9 � � . + $ . 3 H " . ? $ % H - � ? � $ & � $ + @ ? � $ 1

, 1 @ 1 (2Ω,∩), (2Ω,∪), (N,+), (Z, ∗) 1( @̂ + � : f A & � & ? H : F " . � � 6 ∃e : (∀a, a ↑ e = a = e ↑ a) 1
K L M N O L P Q R M S T U M P L N Q V W X �

� 	 � g � �group

�

�̂ 1 I + " * 3 # ? x ∈ A � � $ & % . . ? � � + *
8 & � $ + @ ? � $ � $ % x A 9 / � $ 9 . + "

/ � 3 G � ◦ ?
� F " + � $ x′ ∈ A : x ◦ x′ = x′ ◦ x = e 15 � � F / � 8 & # ? & � * " + � $ F / $ 7 7 " / 7 " & + " & . 8 � � $ & % . . ? � � + * 8 * " 7 ? � � " +

" F � � # ? � $ * " + " F � � & � � $ 0 $ � " F � � & � $ + @ " 1

�̂ 1 .̂ 3 H " � . $ F $ ? + H - 9 � % / 3 � @ ? + � $ & % . . ? � � + * 8 * 3 # ? & � $ + @ ? � $ % 1

, 1 @ 1 (Z,+), (R − {0}, ∗) �
! " F � + & � � - f + . $ + / � F " * ? 9 n × n, ∗

)
1

( @̂ + � (2Ω,∪), (2Ω,∩), (N,+), (Z, ∗) 1

' F + & @ : ? + � " F � + . ? � " # ? � + * 8 � � � " � � 8 � ? $ F $ . 3 
 ? � " + " F � + . ? � " # ? � + * BB " > ? 7 + " F B $ . 3 H " ! " / 8 � $ F Abel

)
1
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� � � � � � � � 
 � � � � Z 	 �

�̂ 1 2 " * � : 7 + $ 9
!

ring

) * " 7 ? � � " + * 3 # ? H $ . B (A,⊕,⊗)

8 / $ % �

� $ (A,⊕) ?
� F " + " F � + . ? � " # ? � + * B $ . 3 H " �

� $ (A,⊗) ?
� F " + . $ F $ ? + H - 9 � * " +

� / � 3 G � ⊗ ? � F " + ? / + . ? � + & � + * B A 9 / � $ 9 � � F ⊕ 1, 1 @ 1 (Z,+, ∗) �
! / � F " * ? 9 n × n,+, ∗

)
1

' F ? / + / 7 - $ F � / � 3 G � ⊗ ? � F " + " F � + . ? � " # ? � + * B � � 8 � ? / � 8 * ? + � " + ; + "

" F � + . ? � " # ? � + * 8 H " * � : 7 + $ 1

�̂ 1 5 E . "
!

field, corps

) * " 7 ? � � " + * 3 # ? " F � + . ? � " # ? � + * 8 9 H " * � : 7 + $ 9

8 / $ % ∀a ∈ A − {0} % /
3 � @ ? + & % . . ? � � + * 8 A 9 / � $ 9 � � F ⊗ 1 0 ?
� F " +

� $ $ % H - � ? � $ & � $ + @ ? � $ � � 9 ⊕.

, 1 @ 1 (Q,+, ∗), (R,+, ∗).

K L M N O L P Q R M S T U M P L N Q V W X �

� � � � � � 	 � � � � 	 
 � Z � � 


�̂ 1 2 + " F % & . " � + * 8 9 @ E � $ 9 ? / � � $ % & E . " � $ 9 (A,⊕,⊗) * "
7 ? � � " +

* 3 # ? " F � + . ? � " # ? � + * B $ . 3 H " (X,�) �
8 / $ % - @ ? + $ � + & � ? � . + " / � 3 G �

A × X → X : (a, x) 7→ ax,

� 1 E 1 ∀a, b ∈ A,x, y ∈ X �

a(x � y) = ax � ay

!  )

a(bx) = (a ⊗ b)x

! C )

(a ⊕ b)x = ax � bx

! 
 )

1Ax = x

! � )

K L M N O L P Q R M S T U M P L N Q V W X �

� � � � g � � � 	 � � � � � � � � � 	 � � � � Z � � Z � � �

, 1 @ 1 (Rn,+) ? /
� � $ % (R,+, ∗) 1

, 1 @ 1 ({ / $
7 % E F % . " c0 + c1u + · · · + cnun � > " # . $ : n & � �

. ? � " > 7 � � B u �
8 / $ % ci ∈ R},+) ? /
� � $ % (R,+, ∗) 1

( @̂ + � (R,+) ? /
� � $ % (C,+, ∗) 1

K L M N O L P Q R M S T U M P L N Q V W X �

� � 	 � � � � � � � � � � 	 
 � � � � � � � [Liu, � �
� 
 �1.2]

� � � � 	 � � 	 � � 	 � � � 	 [Liu, � �
� 
 �1.3]
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� � � � � � � 
 � � � 	 � � �

2 + " 0 $ � 3 1 P − Q := {p ∈ P : p /∈ Q} �
B

P \ Q 16 " 7 ? � � " + * " + & % . / 7 B � A . " � $ % Q A 9 / � $ 9 P 1

I + " � $ & : . / " F ! B & : F $ 7 $ " F " 0 $ � 3 9 ) Ω � A := Ω − A 1, " � " � B � � & � 1 A − ∅ = A,A − A = ∅ 1

, 1 @ 1 {a, b} − {a, d} = {b}, {a, b} − {a, b, d} = ∅ 1

5 % . . ? � � + * B H + " 0 $ � 3 !xor

)
1 P ⊕ Q := {p ∈ P ∪ Q : p /∈ P ∩ Q} 1' F � + . ? � " # ? � + * 8 � � � " 1 P ⊕ Q = Q ⊕ P 1

D ? E � 1 P ⊕ Q = (P ∪ Q) − (P ∩ Q) = (P − Q) ∪ (Q − P ) 1, 1 @ 1 {a, b} ⊕ {a, d} = {b, d}, {a, b} ⊕ {a, b, d} = {d} 1

J / - * � " & � �

P1 ⊕ · · · ⊕ Pk = {p ∈
⋃k

i=1 Pi : p " F
B * ? + & ? / ? � + � � 8 / 7 B # $ 9 Pi} 1
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� � � � � � 	 	 � � � Venn

g � � � � � Z �
A − B A ⊕ B 1

A B BA
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� � � � 	 � � � � � � �

�̂ 1 P (A) := {B : B ⊆ A} = 2A 1

, 1 @ 1 P (∅) = {∅} 1, 1 @ 1 P ({a, b}) = {∅, {a}, {b}, {a, b}} 1

, 1 @ 1 A = {a, b, c} ⇒ 2A = {∅, {a}, {b}, {c}, {a, b}, {c, b}, {a, c}, A}.

, 1 @ 1 A = {1, 2, 3, 4} ⇒

⇒ 2A = {∅, {1}, {2}, {3}, {4},

{1, 2}, {1, 3}, {1, 4}, {2, 3}, {2, 4}, {3, 4},

{1, 2, 3}, {1, 2, 4}, {1, 3, 4}, {2, 3, 4}, A}.
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� � � � � � 	 
 � � � � 	 	 
 g � � � 	 � � � � 	 � � �

D ? E � � . " 1 |P (A)| = 2|A| 1' / 8 H ? + G � 1

∀ & � $ + @ ? � $ � $ % P (A) " F � + & � $ + @ ?
� & ? . + " ? / + 7 $ ; B & � $ + @ ? � A F � $ % A 16 3 # ? ? / + 7 $ ; B " F � + & � $ + @ ? � & ? . + " & % F 3 � � � & � A → {0, 1} 1

� / 3 � @ $ % F 2|A| H + " 0 $ � ? � + * - 9 & % F " � � B & ? + 9 � " / ? + * $ F � & ? + 9 1 ^ J 2

I + " % � 8 @ � � & + . $ / $ + ? � � " + * " + $ & % . > $ 7 + & . 8 9 2A 1

K L M N O L P Q R M S T U M P L N Q V W X 




� � � � � � � 	 � � � � � � � � �

�̂ + & . 8 9 1 � $ & : F $ 7 $ A * " 7 ? � � " + / ? / ? � " & . - F $ " F $ / 7 � # + * 8 9 � $ %

" � + # . 8 9 ? � F " + / ? / ? � " & . - F $ 9 1 ' 7 7 + E 9 * " 7 ? � � " + 3 / ? + � $ 1

, 1 @ � / ? / ? � " & . - F $ � {a, b} �
3 / ? + � $ � Z 1

D ? E � 1 � $ A ? � F " + / ? / ? � " & . - F $ " F F ∃N ′ ⊆ N

* " + ∃

 �  

& % F 3 � � � & � f : A → N ′ : [∃ a ∈ N : ∀n ∈ N ′, n ≤ a

�

1

2 � 7 " H B (i) % /
3 � @ ? +  �  " / ? + * 8 F + & � " / 8 � $ A & ? * 3 / $ + $ N ′ * " + (ii)

% / 3 � @ ? + - F " 9 & % ; * ? * � + . - F $ 9 0 % & + * 8 9 a / $ % ? � F " + 3 F A 0 � 3 ; . " ; + "

8 7 " � " & � $ + @ ? � " � $ % N ′.

, 1 @ 1 f : {a, b} → {1, 2, 3, 4}, a = 67 1

I ? F + * 3 � a ≥ |A| 1
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� � � � 	 
 � � 	 � � � � � � �

�̂ + & . 8 9 1 � $ A ? � F " + " � + # . B & + . $ " F ∃

 �  & % F 3 � � � & � f : A → N 1, 1 @ 1 { / ? � + � � $
� 0 % & + * $ � " � + # . $ � } → N : 2k + 1 7→ k ≥ 0 1

D ? E � 1 � $ Z ? � F " + " � + # . B & + . $ 1' / 8 H 1

f : Z → N :

{

x 7→ 2x, " F x ≥ 0,

x 7→ −2x − 1, " F x < 0

_

f ?
� F " + & % F 3 � � � & � � . $ F $ & B . " F � � " / ? + * 8 F + & � & � $ N 1J � F " +  �  � - & � A x 6= x′ �

• " F x, x′ ≥ 0 �
- & � A x > x′ ⇒ 2x > 2x′ �

• " F x, x′ ≤ 0 �
- & � A x > x′ ⇒ −2x − 1 < −2x′ − 1 �

• " 7 7 + E 9 xx′ < 0 ⇒ f(x), f(x′) ?
� F " + 3 � � + $ 9 * " + / ? � + � � 8 9 1
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` � � � � � � � � 
 � � � 	 � � �

, " � " � B � 1 A / ? / ? � " & . - F $ ⇒ " � + # . B & + . $ 1� $ " F � � # ? � $ H ? F + & @ : ? + � / 1 @ 1 N 1

D ? E � 1 � / 3 � @ $ % F . � " � + # . B & + . "
! 3 / ? + � " ) & : F $ 7 " � / 1 @ 1 R, [0, 1] 1

6 " � � ; $ � � ? 9 �

•

, ? / ? � " & . - F " " � + # . B & + . " & : F $ 7 " � / 1 @ 1 {a, b}, ∅ 1

•

' � + # . B & + . " " / ? + � $ & : F $ 7 " � / 1 @ 1 N, Z, Q

! / 7 � # + * 8 9 " � + # . 8 9

ℵ0

)
1

•

4 � " � + # . B & + . " � / 1 @ 1 (0, 1), R, Rn

! / 7 � # + * 8 9 " � + # . 8 9 2ℵ0

)
1

� / 8 # ? & � � $ % 5 % F ? @ $ : 9 �Cantor

� 2 ? F % / 3 � @ ? + & : F $ 7 $ . ? / 7 � # + * 8

" � + # . 8 " F 3 . ? & " & � $ F / 7 � # + * 8 " � + # . 8 � $ % N * " + � $ % R.
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� � � � � � 	 
 � � 	 � � � � � � �

D ? A � 1 � $ (0, 1) ∩ R

? � F " + . � " � + # . B & + . $ 
 $ . $ � A 9 � $ (0, 1) − Q 1

' / 1 2 + " ; E F + $ ? / + @ ? � � � . "
! H + " ; A F + $ / $ � � & � ) � " F " ; A ; B & ? 3 � $ / $ 1' � + # . B & + . $ ⇒ � " & � $ + @ ? � " � $ % (0, 1) � "
G + F $ . $ : F � " + �

a1 = 0, a11a12a13 . . .

a2 = 0, a21a22a23 . . .

a3 = 0, a31a32a33 . . .

111

@ A � � 9 3 / ? + � � " * $ 7 $ % # � " � � 0, 15000 · · · = 0, 14999 . . .! . / $ � $ : . ? F " ? G " + � - & $ % . ? � $ % 9 � � � $ : 9 ) 1
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� � � � � � 	 
 � � 	 � � � � � � �

D ? A � 1 � $ (0, 1) ∩ R

? � F " + . � " � + # . B & + . $ 
 $ . $ � A 9 � $ (0, 1) − Q 1

' / 1 2 + " ; E F + $ ? / + @ ? � � � . "
! H + " ; A F + $ / $ � � & � ) � " F " ; A ; B & ? 3 � $ / $ 1' � + # . B & + . $ ⇒ � " & � $ + @ ? � " � $ % (0, 1) � "
G + F $ . $ : F � " + �

a1 = 0, a11a12a13 . . .

a2 = 0, a21a22a23 . . .

a3 = 0, a31a32a33 . . .

111

@ A � � 9 3 / ? + � � " * $ 7 $ % # � " � � 0, 15000 · · · = 0, 14999 . . .

D - � A bi :=

{

1, " F aii = 9,

9 − aii,

" F aii ∈ {0, 1, 2, . . . , 8}.
⇒ bi 6= aii

b := 0, b1b2b3 · · · ∈ (0, 1) "
7 7 3

b 6= ai,∀ i �
3 � $ / $ 1 ^ J 2
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� � � � � � � [Liu, � �
� 
 �1.5]
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� � � � 	 � � � � 
 � � � � � � 


4 - # $ H $ 9 " / 8 H ? + G � 9 . + " 9 . " # � . " � + * B 9 / � 8 � " & � 9 Π(n) � � $ / $
� "

? G " � � 3 � " + " / 8 - F " F 0 % & + * 8 n ∈ N 1

5 * $ / 8 9 ? � F " + F " H ? � G $ % . ? / A 9 � Π(n) ?
� F " + " 7 � # B 9 � ∀n ≥ n0 ∈ N 1

C & � 3 H + " �

•

� 3 & � � H ? � @ F $ % . ? / A 9 � Π(n0)

? � F " + " 7 � # B 9 1

•

� B . " � H ? � @ F $ % . ? / A 9 Π(k) ⇒ Π(k + 1) �
8 / $ % k ≥ n0
�

� Π(k) * "
7 ? � � " + ? / " ; A ; + * B % / 8 # ? & � 1

d & @ % � B ? / " ; A ; B �

•

� 3 & � � H ? � @ F $ % . ? / A 9 � Π(n0)

? � F " + " 7 � # B 9 1
•

� B . " � H ? � @ F $ % . ? / A 9 [Π(i), i = n0, . . . , k] ⇒ Π(k + 1) 1

K L M N O L P Q R M S T U M P L N Q V W X �

� � � � g � � � 	 � � � � � � � 
 


�

Liu �
3 & * 1  1 
 

�

1 I + " a 6= 1, n ∈ N �
H ? � G � ? / A 9

Π(n) : 1 + a + · · · + an =
an+1 − 1

a − 1
.
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� � � � g � � � 	 � � � � � � � 
 


�

Liu �
3 & * 1  1 
 

�

1 I + " a 6= 1, n ∈ N �
H ? � G � ? / A 9

Π(n) : 1 + a + · · · + an =
an+1 − 1

a − 1
.

i : & � 1

•

J / " ; A ; + * B > 3 & � � Π(0) � 1 = (a − 1)/(a − 1) � "
7 � # B 9 1

•

� B . " � 1 + · · · + ak + ak+1 = (ak+2 − 1)/(a − 1) ⇔

⇔
ak+1 − 1

a − 1
+ ak+1 =

ak+2 − 1

a − 1
⇔

⇔ ak+1 − 1 + ak+2 − ak+1 = ak+2 − 1 : " 7 � # B 9.

^ J 2

K L M N O L P Q R M S T U M P L N Q V W X �

� � � � � � 	 
 � � � � 	 	 
 g � � � 	 � � � � 	 � � �

D ? E � � . " 1 |P (A)| = 2|A| 1

' / 8 H ? + G � . ? ? / " ; A ; B A 9 / � $ 9 |A| = n ≥ 0 1

� 3 & � ? / " ; A ; B 9 � |A0| = 0 ⇒ A0 = ∅ ⇒ |2A0 | = |{∅}| = 1 1

|A1| = 1 ⇒ A1 = {a} ⇒ |2A1 | = |{∅, {a}}| = 2 1

K L M N O L P Q R M S T U M P L N Q V W X �

� � � � � � 	 
 � � � � 	 	 
 g � � � 	 � � � � 	 � � �

D ? E � � . " 1 |P (A)| = 2|A| 1

' / 8 H ? + G � . ? ? / " ; A ; B A 9 / � $ 9 |A| = n ≥ 0 1

� 3 & � ? / " ; A ; B 9 � |A0| = 0 ⇒ A0 = ∅ ⇒ |2A0 | = |{∅}| = 1 1

|A1| = 1 ⇒ A1 = {a} ⇒ |2A1 | = |{∅, {a}}| = 2 1

J / " ; A ; + * 8 > B . " � Ak = Ak−1 ∪ {a}, |Ak| = k ≥ 1 16 3 # ? % / $ & : F $ 7 $ � $ % Ak

? � � ? / ? � + - @ ? + � $ a ?
� � ? 8 @ + �

2Ak = 2Ak−1 ∪
(
⋃

B⊆Ak−1
{B ∪ {a}}

)

= 2Ak−1 ∪
(⋃

B∈2Ak−1 {B ∪ {a}}
)

⇒
∣
∣2Ak

∣
∣ = 2 ·

∣
∣2Ak−1

∣
∣

= 2 · 2k−1 = 2k.

K L M N O L P Q R M S T U M P L N Q V W X �

� � � � g � � � 	 � � � � � � 
 
 � � � � � � 
 


�

Liu � / " �
3 H 1  1 �
� �

6 3 # ? 0 % & + * 8 9 n ≥ 2 ?
� F " + ? � � ? / � E � $ 9 ? � � ? ; + F 8 . ? F $ / � E � A F

� 3 & � � ^ n = 2 ?
� F " + / � E � $ 9 1

J / " ; A ; + * B % / 8 # ? & � � _ / � 8 � " & � + & @ : ? + ; + " i = 2, . . . , k 1

J / " ; A ; + * 8 > B . " �

•

' F $ k + 1 ?
� F " + / � E � $ 9 � � / � 8 � " & � " / $ H ? � @ # � * ? 1

•

' 7 7 + E 9 ∃ a, b : 1 < a, b < k + 1 * " + k + 1 = ab.� / 8 # ? & � ⇒ $ + a, b ?
� F " + ? � � ? / � E � $ + ? � � ? ; + F 8 . ? F " / � E � A F �

3 � " * + $ k + 1 ?
� F " + ; + F 8 . ? F $ / � E � A F 1 ^ J 2

K L M N O L P Q R M S T U M P L N Q V W X �



� � � � � � � � � 	 � � � � � � � � �
� � 	 � � � � [Liu, � �
� 
 �1.6]

K L M N O L P Q R M S T U M P L N Q V W X �

� � � � � 
 � � � � � � Z � � � 


|A1 ∪ A2| = |A1| + |A2|−|A1 ∩ A2| 1

A1

A3

A1

A2 A2

|A1 ∪ A2 ∪ A3| = |A1| + |A2| + |A3|
−|A1 ∩ A2| − |A2 ∩ A3| − |A3 ∩ A1| + |A1 ∩ A2 ∩ A3| 1

K L M N O L P Q R M S T U M P L N Q V W X �

� � 	 g � � � � � � � n = 3

• |A1 ∪ A2| = |A1| + |A2| − |A1 ∩ A2| 1

• n = 3

|A1 ∪ A2 ∪ A3| = |(A1 ∪ A2) ∪ A3|

= |A1 ∪ A2| + |A3| − |(A1 ∪ A2) ∩ A3|

= |A1| + |A2| − |A1 ∩ A2| + |A3|

−|(A1 ∩ A3) ∪ (A2 ∩ A3)|

= |A1| + |A2| + |A3|

−|A1 ∩ A2|−|A1 ∩ A3| − |A2 ∩ A3|

+ |(A1 ∩ A3) ∩ (A2 ∩ A3)|
︸ ︷︷ ︸

|A1∩A2∩A3|

K L M N O L P Q R M S T U M P L N Q V W X �

� � � 
 � � � � � � � 	 � � � � � � � � � � � 	 � �

|A1 ∪ · · · ∪ An| = |A1| + · · · + |An|

−|A1 ∩ A2| − |A1 ∩ A3| − · · · − |An−1 ∩ An|

+|A1 ∩ A2 ∩ A3| + . . .

111

−(−1)k
∑

J∈2[n] ∧ |J |=k | ∩j∈J Aj|

−(−1)n|A1 ∩ · · · ∩ An| =

=
∑n

k=1 (−1)k+1
∑

1≤i1<···<ik≤n |Ai1 ∩ · · · ∩ Aik |.

5 � . ? + E & � ? / A 9 J ⊆ [n] := {1, . . . , n}& |J | = k 1

K L M N O L P Q R M S T U M P L N Q V W X �



� � � � � � � � 
 � � 	 g � � � �

� 3 & � n = 2 1

� / 8 # ? & � �

|
⋃n

i=1 Ai| =
∑n

k=1 (−1)k+1
∑

1≤i1<···<ik≤n |Ai1 ∩ · · · ∩ Aik |.

� B . " � |
⋃n+1

i=1 Ai| = |(
⋃n

i=1 Ai) ∪ An+1| =

= |
n⋃

i=1

Ai| + |An+1| − |(
n⋃

i=1

Ai) ∩ An+1|,

? 0 " � . 8 
 $ F � " 9 � � > 3 & � 1 ' / 8 ? / + . ? � + & � + * 8 � � � " * " + % / 8 # ? & � �

| · | = |
n⋃

i=1

(Ai ∩ An+1)| =

n∑

k=1

(−1)k+1
∑

1≤j1<···<jk≤n

|Aj1∩· · ·∩Ajk
∩An+1|

K L M N O L P Q R M S T U M P L N Q V W X �

� � � � g � � � 	 � � � � � � � � 	 � � � � � � � � � � � 	 � �

[Liu]

 1  � 1 , 8 & $ + " * - � " + $ + ∈ [1, 10]

H + " + � $ : F � " + " / 8 � $ C B � $ 
 �

A2 := {n ∈ [1, 10] : 2|n}, A3 := {n ∈ [1, 10] : 3|n} 1 |A2 ∪ A3| =?.
K L M N O L P Q R M S T U M P L N Q V W X �

� � � � g � � � 	 � � � � � � � � 	 � � � � � � � � � � � 	 � �

[Liu]

 1  � 1 , 8 & $ + " * - � " + $ + ∈ [1, 10]

H + " + � $ : F � " + " / 8 � $ C B � $ 
 �

A2 := {n ∈ [1, 10] : 2|n}, A3 := {n ∈ [1, 10] : 3|n} 1 |A2 ∪ A3| =?.

i B . 1  1 � " / $ 7 7 " / 7 3 & + " � $ % k ∈ N & � $ [1,M ] ⊂ N �

|{n ∈ [1,M ] : k|n}| = |{p ≥ 1 : pk ≤ M}| = |{1 ≤ p ≤ b
M

k
c}| =

⌊
M

k

⌋

K L M N O L P Q R M S T U M P L N Q V W X �

� � � � g � � � 	 � � � � � � � � 	 � � � � � � � � � � � 	 � �

[Liu]

 1  � 1 , 8 & $ + " * - � " + $ + ∈ [1, 10]

H + " + � $ : F � " + " / 8 � $ C B � $ 
 �

A2 := {n ∈ [1, 10] : 2|n}, A3 := {n ∈ [1, 10] : 3|n} 1 |A2 ∪ A3| =?.

i B . 1  1 � " / $ 7 7 " / 7 3 & + " � $ % k ∈ N & � $ [1,M ] ⊂ N �

|{n ∈ [1,M ] : k|n}| = |{p ≥ 1 : pk ≤ M}| = |{1 ≤ p ≤ b
M

k
c}| =

⌊
M

k

⌋

i B . 1 C 1 2|n, 3|n ⇔

J 6 ,

(2, 3)|n 1

K L M N O L P Q R M S T U M P L N Q V W X �



� � � � g � � � 	 � � � � � � � � 	 � � � � � � � � � � � 	 � �

[Liu]

 1  � 1 , 8 & $ + " * - � " + $ + ∈ [1, 10]

H + " + � $ : F � " + " / 8 � $ C B � $ 
 �

A2 := {n ∈ [1, 10] : 2|n}, A3 := {n ∈ [1, 10] : 3|n} 1 |A2 ∪ A3| =?.

i B . 1  1 � " / $ 7 7 " / 7 3 & + " � $ % k ∈ N & � $ [1,M ] ⊂ N �

|{n ∈ [1,M ] : k|n}| = |{p ≥ 1 : pk ≤ M}| = |{1 ≤ p ≤ b
M

k
c}| =

⌊
M

k

⌋

i B . 1 C 1 2|n, 3|n ⇔

J 6 ,

(2, 3)|n 1

( ' � " |A2| = b10/2c = 5, |A3| = b10/3c = 3

* " + |A2 ∩ A3| = b10/

J 6 ,

(2, 3)c = b10/6c = 1 1� ? 7 + * 3 |A2 ∪ A3| = |A2| + |A3| − |A2 ∩ A3| = 5 + 3 − 1 = 7.

K L M N O L P Q R M S T U M P L N Q V W X �

� � � � g � � � 	 � � � � � � � � 	 � � � � � � � � � � � 	 � �

[Liu]

 1  � 1 , 8 & $ + " * - � " + $ + ∈ [1, 10]

H + " + � $ : F � " + " / 8 � $ C B � $ 
 �

A2 := {n ∈ [1, 10] : 2|n}, A3 := {n ∈ [1, 10] : 3|n} 1 |A2 ∪ A3| =?.

i B . 1  1 � " / $ 7 7 " / 7 3 & + " � $ % k ∈ N & � $ [1,M ] ⊂ N �

|{n ∈ [1,M ] : k|n}| = |{p ≥ 1 : pk ≤ M}| = |{1 ≤ p ≤ b
M

k
c}| =

⌊
M

k

⌋

i B . 1 C 1 2|n, 3|n ⇔

J 6 ,

(2, 3)|n 1
! ; + " � � @ � ? + 3 
 ? � " + �

+ & $ H % F " . � " � )

( ' � " |A2| = b10/2c = 5, |A3| = b10/3c = 3

* " + |A2 ∩ A3| = b10/
J 6 ,

(2, 3)c = b10/6c = 1 1� ? 7 + * 3 |A2 ∪ A3| = |A2| + |A3| − |A2 ∩ A3| = 5 + 3 − 1 = 7.

K L M N O L P Q R M S T U M P L N Q V W X �

� � � � � � �

[Liu]

 1 [ C 1 \ h / " + H + 3 / 3 F ? & ? 7 $ : F " � / " � * . ? / " + @ F � H + " ' � � � I �C � / " + H + 3 * " + & � " 
 / " + @ F � H + " � h h � $ % 7 3 @ + & � $ F & ? C / " + @ F � H + " 1

∀ / " + @ F � H + � h � 7 ? / � 3 � 3 � $ . $ 
 & % F $ 7 + * B ? � & / � " G � � \ � ? % � E 1, 8 & " / " + H + 3 H ? F / B ; " F & ? * " F - F " / " + @ F � H + �

( J & � A A,B,Γ � $ & : F $ 7 $ / " + H + E F & � $ / " + @ F � H + ' � � B I 1

] � � ? � � " + $ " � + # . 8 9 75 − |A ∪ B ∪ Γ| 1
I F A � � 
 $ % . ? / A 9

|A∪B∪Γ| = |A|+|B|+|Γ|−(|A∩B|+|B∩Γ|+|Γ∩A|)+|A∩B∩Γ|.

K L M N O L P Q R M S T U M P L N Q V W X �

� � � � � � �

[Liu]

 1 [ C 1 \ h / " + H + 3 / 3 F ? & ? 7 $ : F " � / " � * . ? / " + @ F � H + " ' � � � I �C � / " + H + 3 * " + & � " 
 / " + @ F � H + " � h h � $ % 7 3 @ + & � $ F & ? C / " + @ F � H + " 1

∀ / " + @ F � H + � h � 7 ? / � 3 � 3 � $ . $ 
 & % F $ 7 + * B ? � & / � " G � � \ � ? % � E 1, 8 & " / " + H + 3 H ? F / B ; " F & ? * " F - F " / " + @ F � H + �

( J & � A A,B,Γ � $ & : F $ 7 $ / " + H + E F & � $ / " + @ F � H + ' � � B I 1

] � � ? � � " + $ " � + # . 8 9 75 − |A ∪ B ∪ Γ| 1
I F A � � 
 $ % . ? / A 9

|A∪B∪Γ| = |A|+|B|+|Γ|−(|A∩B|+|B∩Γ|+|Γ∩A|)+|A∩B∩Γ|.

|A| + |B| + |Γ| = 70/0, 50 = 140, |A ∩ B ∩ Γ| = 20 �

* " + 55 = |A ∩ B| + |B ∩ Γ| + |Γ ∩ A| − 2|A ∩ B ∩ Γ| 1

( ' � " |A ∪ B ∪ Γ| = 140 − (55 + 2 · 20) + 20 = 65 �

& % F ? / E 9  � / " + H + 3 H ? F ? / + & * - 0 � � * " F * " F - F " / " + @ F � H + 1
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� � � � � � � 	 
 [Liu, � �
� 
 �1.8]

K L M N O L P Q R M S T U M P L N Q V W X �

� � � � 	 � � � � � 
 � � � � � � � 
 � � � � � � � � 


�̂ 1
! 4 " # � . " � + * B B 7 $ ; + * B ) / � 8 � " & � ? � F " + . + " 0 � 3 & � � $ / $ � "

? � F " + ? � � ? " 7 � # B 9 ? � � ? f ? % H B 9 � " 7 7 3 8 @ + * " + � " H : $ 1

, 1 @ 1 � E � " > � - @ ? + 1

, 1 @ 1 � " 2 + " * � + � 3 4 " # � . " � + * 3 ? � F " + . 3 # � . " � $ % / � E � $ % - � $ % 9 1

( @̂ + � � + E � " ; � F ? � " + � $ . 3 # � . " � A F H + " * � + � E F �

( @̂ + � _ 
 A B ? � F " + A � " � " �

K L M N O L P Q R M S T U M P L N Q V W X �

� � g � � � � � � � � � �

�̂ 1 � " % � $ 7 $ ; � " * " 7 ? � � " + * 3 # ? / � 8 � " & � / $ % ? � F " + / 3 F � " " 7 � # B 9

! & % . > $ 7 � 
 ? � " +  � ' B �
)
1

�̂ 1 ' F � � 0 " & � * " 7 ? � � " + * 3 # ? / � 8 � " & � / $ % ? � F " + / 3 F � " f ? % H B 9

! & % . > $ 7 � 
 ? � " + � � � B F

)
1

K L M N O L P Q R M S T U M P L N Q V W X �

� � � � � � 
 � � � � � � � � � 
 � � � � � � � 


3 � F � & � � � 9 p � p

B

¬p �

H + 3 
 ? % G � ! B ) � p
∨

q "
7 � # B 9 " F F . � " B C / � $ � 3 & ? + 9 + & @ : $ % F �

" / $ * 7 ? + & � + * B H + 3 
 ? % G � ! ? � � ? � ? � � ? ) � p∨q "
7 � # B 9 " F F " * � + > E 9

. � " " � @ + * B / � 8 � " & � " 7 � # ? : ? + �

& : 
 ? % G � ! * " + ) � p
∧

q "
7 � # B 9 " F F * " + $ + C / � $ � 3 & ? + 9 + & @ : $ % F �

+ & $ H % F " . � " � p ↔ q ?
� F " + " 7 � # B 9 " F F $ + H % $ / � $ � 3 & ? + 9 - @ $ % F

� $ % 9 � H + $ % 9 / � F " * ? 9 " 7 � # ? � " 9 �

p q p∨q p∨q p ∧ q p ↔ q

F F F F F T

F T T T F F

T F T T F F

T T T F T T
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� � � � � � � � � 


' F p �
8 � ? q � p → q 1

, 1 @ 1 ' F * 3 / $ + $ 9 ? � F " + ? / + & * - / � � 9 � � 8 � ? 0 $ � 3 ? + * $ F * 3 � H " 1

p q p → q

F F T

F T T

T F F

T T T

, 1 @ 1 ' F " F � + ; � 3 f ? + 9 " / 8 � $ F H + / 7 " F 8 & $ % � � 8 � ? . � H ? F � 
 ? & " + 1

K L M N O L P Q R M S T U M P L N Q V W X �

� � � � � � � 
 � � � � � � � � 


+̂ / � 3 G ? + 9 ? / � " � $ . + * E F � " / 7 E F / � $ � 3 & ? A F $ � � 
 $ % F & : F # ? � ? 9

7 $ ; + * - 9 / � $ � 3 & ? + 9 � / 1 @ 1 (p ∧ q), (p → q) 1

( ' & * 1 _ & : F # ? � � / � 8 � " & � (p ↔ q) ?
� F " + + & $ H : F " . � . ? � � F

& : F # ? � � / � 8 � " & � [(p → q) ∧ (q → p)] 1

( ' & * 1 _

(p ↔ q) ?
� F " + 3 � F � & � � � 9 (p∨q) 1

' / 8 H 1

p q p ↔ q p → q q → p [. . . ∧ . . .] p∨q

F F T T T T F

F T F T F F T

T F F F T F T

T T T T T T F

^ J 2
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� � � � � � � � � � � 
 	 � � � � � � � 
 � � � 	 � � �

D ? A � ? � & � ? & : F $ 7 " / $ % $ � � 
 $ F � " + . ? / ? � + ; � " 0 B � A F & � $ + @ ? � A F

� $ % 9 1 , 1 @ 1

A = {x : p(x)}.

2 � 7 1 � $ A / ? � + - @ ? + 8 7 " � " & � $ + @ ? � " x / $ % + * " F $ / $ + $ : F � � F

+ H + 8 � � � " p(x).

� $ " / $ � - 7 ? & . " / � 3 G ? A F ! 8 / A 9 - F A & � � � $ . B * � 7 1
) / 3 F A & ?

� - � $ + " & : F $ 7 " ? � F " + & : F $ 7 $ � " & � $ + @ ? � " � $ % $ / $ � $ % + * " F $ / $ + $ : F

. + " 7 $ ; + * B / � 3 G � ! 8 / A 9 H + 3 
 ? % G � � & : 
 ? % G � * � 7 1
) � A F

" F � � & � $ + @ A F + H + $ � B � A F 1

K L M N O L P Q R M S T U M P L N Q V W X �

� � � � � � � � � � � 
 	 � � � � � � � 
 � � � 	 � � �

6= A = {x : p(x)} ⇔ A = {x : ¬p(x)}

∧ {x : x ≥ 5} ∩ {x : x < 6} � {x : x ≥ 5 ∧ x < 6}

∨ {x : p(x)} ∪ {x : q(x)} � {x : p(x) ∨ q(x)}

∨ {x : p(x)} ⊕ {x : q(x)} � {x : p(x)∨q(x)}

↔ {x : p(x)} = {x : q(x)} ⇔ (p(x) ↔ q(x))

→ {x : p(x)} ⊆ {x : q(x)} ⇔ (p(x) → q(x))

' / 1 {x : p(x)} ⊆ {x : q(x)} � 8 � ? p(x) → q(x)

{x : p(x)} 6⊆ {x : q(x)} � 8 � ? ∃x : p(x) "
7 � # B 9 � q(x)

f ? % H B 9 1
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� g � 	 � � � � 
 De Morgan

a " H ? + @ � ? � 8 � + �

p ∧ q ↔ p ∨ q �

p ∨ q ↔ p ∧ q 1

' / 8 H 1

, � F " * ? 9 ' 7 � # ? � " 9

p q p ∧ q p ∨ q p ∨ q p ∧ q

0 0 0 1 0 1

0 1 0 1 1 0

1 0 0 1 1 0

1 1 1 0 1 0

^ J 2
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� � � � g � � � 	 �

[Liu] & ? 7 1 
 < 1 a H 8 p ∨ q ↔ (((p ∧ q) ∨ (¬p ∧ ¬q)) → p) 1

' / 8 H 1

p q p ∨ q p ∧ q (¬p ∧ ¬q)
∨ ∨

→ p

0 0 0 0 1 1 0

0 1 1 0 0 0 1

1 0 1 0 0 0 1

1 1 1 1 0 1 1

^ J 2

K L M N O L P Q R M S T U M P L N Q V W X �

� � � � g � � � 	 �

[Liu]

 1  [ 1 C 0 % 7 - 9 � � . � " 7 - ? + / 3 F � " " 7 B # ? + " � � 3 7 7 � / $ � - 1J � E � � & � � � / 3 � @ ? + @ � % & 8 9 & � $ F � & � �

' / 3 F � � & � + # " ; ? F $ : 9 d � � � / 3 � @ ? + " F F 7 - A � � F " 7 B # ? + " � 1

i : & � 1 , � 8 � " & � A � $
d 7 - ? + " 7 B # ? + " � / � 8 � " & � X � ∃ @ � % & 8 9 12 � 7 1 $ + # " ; ? F B 9 . " 9 " / 3 F � � & ? �A ↔ X � 1

A X " / 3 F � � & � A ↔ X A ↔ (A ↔ X)

� �  �

�  �  

 � � �

    

K L M N O L P Q R M S T U M P L N Q V W X �

� � � � g � � � 	 �

[Liu]

 1  [ 1 C 0 % 7 - 9 � � . � " 7 - ? + / 3 F � " " 7 B # ? + " � � 3 7 7 � / $ � - 1J � E � � & � � � / 3 � @ ? + @ � % & 8 9 & � $ F � & � �

' / 3 F � � & � + # " ; ? F $ : 9 d � � � / 3 � @ ? + " F F 7 - A � � F " 7 B # ? + " � 1

i : & � 1 , � 8 � " & � A � $
d 7 - ? + " 7 B # ? + " � / � 8 � " & � X � ∃ @ � % & 8 9 12 � 7 1 $ + # " ; ? F B 9 . " 9 " / 3 F � � & ? �A ↔ X � 1

A X " / 3 F � � & � A ↔ X A ↔ (A ↔ X)

� �  �

�  �  

 � � �

    

_ / � 8 � " & � A ↔ (A ↔ X) "
7 � # ? : ? + ! ; + " � � � � ) 1 J / $ . - F A 9 % / 3 � @ ? +

@ � % & 8 9 1

K L M N O L P Q R M S T U M P L N Q V W X �



� � � � g � � � 	 � � � � � � � � � � �

, ? + & � B * " . ? / A 9 � / � 8 � " & � A ↔ (A ↔ X) "
7 � # ? : ? + 1

� $ & % . / - � " & . " . " 9 / A 9 % / 3 � @ ? + @ � % & 8 9 / � $ * : / � ? + " / 8 � $ F

/ � F " * " " 7 B # ? + " 9 1

A X " / 3 F � � & � A ↔ X A ↔ (A ↔ X)

� �  �

I

�  �  

J

 � � �

I

    

J

K L M N O L P Q R M S T U M P L N Q V W X �

� � � � � � � � � � g � � �

_ # ? A � � " . " 9 � A F & % F 8 7 A F * " + / � $ � 3 & ? A F H ? F / ? � + ; � 3 0 ? + * 3 # ?

H % F " � 8 & : & � � . " 1

, 1 @ 1 ( J & � A 3 F # � A / $ + / $ % 7 - F ? ? � � ? " 7 B # ? + " ? � � ? f - . . " � " 1^ � 7 - ? + � � J � . " + f ? : � � 9 � 1 _ 0 � 3 & � � $ % � H ? F ? � F " + $ : � ? ' $ : � ?

� 1
, 1 @ 1 ( J & � A S � $ & : F $ 7 $ 8 7 A F � A F & % F 8 7 A F / $ % H ? F " F B * $ % F

& � $ F ? " % � 8 � $ % 9 1� $ S " F B * ? + & � $ F ? " % � 8 � $ % � J � � ? " / " F � B & $ % . ? F " + � ? � � ? 8 @ +

* " � " 7 B ; $ % . ? & ? " F � � 0 " & � 1( ' � " � $ S

H ? F . / $ � ? � F " % / 3 � @ ? + 1

K L M N O L P Q R M S T U M P L N Q V W X �

� � 	 g � � � �

' / 8 H ? + G � . + " 9 ! . " # � . " � + * B 9 ) / � 8 � " & � 9 P * " 7 ? � � " + � � ? * . � � � A & �

� � 9 " 7 B # ? + " 9 � � 9 P 1

4 + " " / 8 H ? + G � & � � � � 
 ? � " + & ? % / $ # - & ? + 9 Y * " + @ � � & + . $ / $ + ? �

7 $ ; + * $ : 9 & % 7 7 $ ; + & . $ : 9 ; + " F " * " � " H ? � G ? + � � F + & @ : � B 9 P �
H � 7 1

/ � 8 * ? + � " + ; + " � � F � ? * . � � � A & � � � 9 & % F ? / " ; A ; B 9 Y → P �

? % # - A 9 . ? � Y → E → P �
B . ? P ↔ Q � Y → Q 1

? / " ; A ; + * 3 � ? 0 8 & $ F � P (n) ?
� F " + & % F 3 � � � & � � $ % n ∈ N 1

. ? " / " ; A ; B

& ? 3 � $ / $ �

¬P → ¬Y �

Y P Y → P ¬P → ¬Y

� �   

�    

 � � �

    

K L M N O L P Q R M S T U M P L N Q V W X �

� � � � � � � � 
 	 � � � � � g � � � � � 


� / " � G + " * B / � 8 � " & � � ∃x : " F Y (x) + & @
: ? + � � 8 � ? + & @ : ? + P (x) 1

' / $ H ? + * F : ? � " + " F > � ? # ? � x = a : Y (a) → P (a) 1, 1 @ 1 �∃x : x 6∈ Q

� + & @ : ? + ; + " x = / 1

6 " � " � � � / � ? � " + " F ∀x : Y (x) + & @
: ? + � � P (x)

H ? F + & @ : ? + 1

( ' � F � & � ? � F " + � * " # $ 7 + * B �∀x : Y (x) + & @
: ? + � + & @ : ? + ¬P (x) �

6 " # $ 7 + * B / � 8 � " & � � ∀x : " F Y (x) + & @
: ? + � � 8 � ? + & @ : ? + P (x) 1

' / $ H ? + * F : ? � " + " F H ? + @ # ? � Y → P 1

6 " � " � � � / � ? � " + . ? " F � + / " � 3 H ? + ; . " x = a : Y (a) =

� � P (a) =F, 1 @ 1 �∀n ∈ N � $ n! + 1 / �
E � $ 9 � f ? % H B 9 � n = 4 � 4! + 1 = 25 1_ 3 � F � & � ? � F " + � % / " � G + " * B / � 8 � " & � � ∃x : Y (x) * " + ¬P (x) 1

K L M N O L P Q R M S T U M P L N Q V W X �



� � � � � � 	 � � � � � � � � � g � � � � � 


' F . + " / � 8 � " & � / ? � + - @ ? + / $ & $ H ? � * � ? 9 * " + � A F H : $ ? + H E F � � 8 � ? �

& ? + � 3 � $ % 9 - @ ? + & � . " & � " 1

, 1 @ 1 ( J & � A x, y, z ∈ R 1

∀x,∃y, z : x = y + z " 7 � # B 9 � H + 8 � + z = x − y 1

∃y, z : ∀x, x = y + z

f ? % H B 9 � H + 8 � + ∀y, z � ∃x = y + z +1 6= y + z

, 1 @ 1 ∀n ∈ N∗,∃ / � E � $ 9 p � � 1
E 1 n < p ≤ n! + 1 1

' / 8 H 1 ' F $ n! + 1 ?
� F " + / � E � $ 9 � � " / 8 H ? + G � - 7 � G ? . ? p = n! + 1 1' 7 7 + E 9 � ∃ / � E � $ 9 q |n! + 1, 2 ≤ q < n! + 1 1J 3 F 2 ≤ q ≤ n � 8 � ? q |n!, q |n! + 1 �

3 � $ / $ 1

( ' � " q > n $ / 8 � ? # - � A p = q 1

^ J 2

� ? % H - 9 � ∃ / � E � $ 9 p � ∀n ∈ N∗, n < p ≤ n! + 1 1

K L M N O L P Q R M S T U M P L N Q V W X �


	SUNOLA
	grk {ÏñãÜíùóç ôìÞìáôïò 1: ðåñéôôïß ÁÌ}
	grk {ÖñïíôéóôÞñéá ðåñéôôþí ÁÌ}
	grk {ÖñïíôéóôÞñéá ðåñéôôþí ÁÌ: ÊáôáíïìÞ}
	grk {ÖñïíôéóôÞñéá ðåñéôôþí ÁÌ: ðáñáäåßãìáôá}
	grk {¸íáñîç öñïíôéóôçñßùí}
	grk {Ôé åßíáé ôá ÄéáêñéôÜ ÌáèçìáôéêÜ?}
	grk {Áíôéóôïé÷ßá äéáêñéôþí/óõíå÷þí áíôéêåéìÝíùí}
	grk {Ãéáôß ìåëåôÜìå ôá ÄéáêñéôÜ ÌáèçìáôéêÜ?}
	grk {Ãéáôß ìåëåôÜìå ôá ÄéáêñéôÜ ÌáèçìáôéêÜ?}
	greektext 
	grk {Ïñéóìüò óõíüëïõ}
	grk {Ôñüðïò ïñéóìïý}
	grk {Õðïóýíïëá}
	grk {Êåíü óýíïëï}
	grk {Éóüôçôá Óõíüëùí}
	grk {Ïñéóìüò Ýíùóçò êáé ôïìÞò óõíüëùí}
	grk {Éäéüôçôåò Ýíùóçò êáé ôïìÞò óõíüëùí}
	grk {Åðéìåñéóôéêüôçôá}
	grk {Áðüäåéîç $(P cup Q)cap R =(P cap R)cup (Qcap R)$}
	grk {Áðüäåéîç $(P cup Q)cap
R =(P cap R)cup (Qcap R)$}
	grk {Áðüäåéîç $(P cup Q)cap
R =(P cap R)cup (Qcap R)$}

	greektext 
		extgreek {ÄéìåëÞò ó÷Ýóç}
		extgreek {ÓõíáñôÞóåéò}
		extgreek {Ðáñáäåßãìáôá óõíáñôÞóåùí}
		extgreek {ÁëãåâñéêÝò ÄïìÝò}
		extgreek {ÇìéoìÜäá, ìïíïåéäÝò}
		extgreek {ÏìÜäá (lat {group})}
		extgreek {Äáêôýëéïò êáé óþìá}
		extgreek {Äéáíõóìáôéêüò ÷þñïò}
		extgreek {Ðáñáäåßãìáôá Äéáíõóìáôéêþí ÷þñùí}
	greektext 
	grk {ÄéáöïñÝò óõíüëùí}
	grk {ÄéáãñÜììáôá lat {Venn} äéáöïñþí}
	grk {Äõíáìïóýíïëï}
	grk {Ðëçèéêüò áñéèìüò äõíáìïóõíüëïõ}
	grk {ÐåðåñáóìÝíá óýíïëá}
	grk {ÁñéèìÞóéìá óýíïëá}
		extgreek {Êáôçãïñßåò óõíüëùí}
		extgreek {Ìç áñéèìÞóéìï óýíïëï}
		extgreek {Ìç áñéèìÞóéìï óýíïëï}

	greektext 
		extgreek {ÌáèçìáôéêÞ åðáãùãÞ}
		extgreek {ÐáñÜäåéãìá åðáãùãÞò}
		extgreek {ÐáñÜäåéãìá åðáãùãÞò}

	grk {Ðëçèéêüò áñéèìüò äõíáìïóõíüëïõ}
	grk {Ðëçèéêüò áñéèìüò äõíáìïóõíüëïõ}

		extgreek {ÐáñÜäåéãìá éó÷õñÞò åðáãùãÞò}
	greektext 
		extgreek {ÌéêñÝò ðåñéðôþóåéò}
		extgreek {Áðüäåéîç ãéá $n=3$}
		extgreek {Áñ÷Þ åãêëåéóìïý/áðïêëåéóìïý}
		extgreek {ÅðáãùãéêÞ áðüäåéîç}
		extgreek {ÐáñÜäåéãìá åãêëåéóìïý/áðïêëåéóìïý}
		extgreek {ÐáñÜäåéãìá åãêëåéóìïý/áðïêëåéóìïý}
		extgreek {ÐáñÜäåéãìá åãêëåéóìïý/áðïêëåéóìïý}
		extgreek {ÐáñÜäåéãìá åãêëåéóìïý/áðïêëåéóìïý}
		extgreek {ÐáñÜäåéãìá åãêëåéóìïý/áðïêëåéóìïý}

		extgreek {¶óêçóç}
		extgreek {¶óêçóç}

	greektext 
	grk {ÌáèçìáôéêÝò / ëïãéêÝò ðñïôÜóåéò}
	grk {Åßäç ðñïôÜóåùí}
	grk {ÐñÜîåéò êáé Ðßíáêåò Áëçèåßáò}
	grk {ÓõíåðáãùãÞ}
	grk {Óýíèåôåò ðñïôÜóåéò}
	grk {Áíôéóôïé÷ßåò ìå ðñÜîåéò óõíüëùí}
	grk {Áíôéóôïé÷ßåò ìå ðñÜîåéò óõíüëùí}
	grk {Iäéüôçôåò latintext {De Morgan}}
	grk {ÐáñÜäåéãìá}
	grk {ÐáñÜäåéãìá}
	grk {ÐáñÜäåéãìá}

	grk {ÐáñÜäåéãìá (óõíÝ÷åéá)}
	grk {ËïãéêÜ ÐáñÜäïîá}
	grk {Áðüäåéîç}
	grk {ÐñïôÜóåéò ìå ðïóïäåßêôåò}
	grk {Ðåñéóóüôåñïé ðïóïäåßêôåò}

