
E a, b c E =
{a, b, c}
� ∅
� a E a ∈ E

E a a /∈ E a E

� · E E
E E Card(E)

· E

� E F
E F E ∩ F

� E F E
F E ∪ F

� E F E
F E F

E ⊂ F

E �⊂ F E F

� E F
F E �FE F \E Ec Ē

A B (A ∪ B)c = Ac ∩ Bc (A ∩ B)c = Ac ∪ Bc

�

Ω

A B C D E F

Ω A,B,C,D,E F

Ω A ∩B C ∪D E \ F

� · E F E×F E F
(a, b) a ∈ E b ∈ F

E × E E2

E × F ×G = {(a, b, c) , a ∈ E, b ∈ F c ∈ G}
· Ek (x1, x2, . . . , xk) x1, x2, . . . , xk ∈ E

k

· k (x1, x2, . . . , xk) k

a, b, c, d, x y A,B,C,E, F G

� a ∈ {a, b, c} d /∈ {a, b, c}
� {a, b, c, a} = {c, b, a}
� {a, b, c} Card ({a, b, c}) = 3

� {a, b, c} ∩ {b, c, d} = {b, c}
� {a} ∩ {b} = ∅

� {a, b, c} ∪ {b, c, d} = {a, b, c, d}

� {a, b} ⊂ {a, b, c} {a, b, d} �⊂ {a, b, c}

� {a, b, c} \ {a, b, d} = {c}

� {a, b} × {c, d} = {(a, c), (a, d), (b, c), (b, d)}

{a} ∪ {b}
{a, b} ∩ {b, c}
{a} ∩ {a, b, c}

{a, b} ∩ {a, b}
{a, b} ∪ {b, c}
{a, b} ∪ {a, b}

Card ({a} ∪ {b, c})
Card ({a, c} ∩ {b, d})
Card ({a} × {b, c})

({a, b} ∩ {a, c}) ∪ {b, c, d}
({a, b} ∪ {a, c}) ∩ {b, c, d}
{a, b, d} \ {b, c}
({b, c} ∪ {a, d}) \ {a, c}
{b, c} ∪ ({a, d} \ {a, c})
({a, b, c} \ {a, d}) \ {a, c}
{a, b, c} \ ({a, d} \ {a, c})

A× B A = {a, b} B = {a, b, c}
E × F ×G E = F = G = {x, y}
E × (F ∪G) (E × F ) ∪ (E ×G) E = {x, y} F = {a, b} G = {c, d}

A B C

A ∪ B ⊂ A

A ∩ B ⊂ A ∪ B

A \B ⊂ A

A \B ⊂ B

(A ∩ B) ∪ (A \B) = A

(A \B) ∪ (B \ A) = (A ∪ B) \ (A ∩ B)

A ∪ (B ∩ C) = (A ∩ B) ∪ (A ∩ C)

A ∪ (B ∩ C) = (A ∪ B) ∩ (A ∪ C)

A ⊂ A× B

A× B = B × A

10
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E a, b c E =
{a, b, c}
� ∅
� a E a ∈ E

E a a /∈ E a E

� · E E
E E Card(E)

· E

� E F
E F E ∩ F

� E F E
F E ∪ F

� E F E
F E F

E ⊂ F

E �⊂ F E F

� E F
F E �FE F \E Ec Ē

A B (A ∪ B)c = Ac ∩ Bc (A ∩ B)c = Ac ∪ Bc

�

Ω

A B C D E F

Ω A,B,C,D,E F

Ω A ∩B C ∪D E \ F

� · E F E×F E F
(a, b) a ∈ E b ∈ F

E × E E2

E × F ×G = {(a, b, c) , a ∈ E, b ∈ F c ∈ G}
· Ek (x1, x2, . . . , xk) x1, x2, . . . , xk ∈ E

k

· k (x1, x2, . . . , xk) k

a, b, c, d, x y A,B,C,E, F G

� a ∈ {a, b, c} d /∈ {a, b, c}
� {a, b, c, a} = {c, b, a}
� {a, b, c} Card ({a, b, c}) = 3

� {a, b, c} ∩ {b, c, d} = {b, c}
� {a} ∩ {b} = ∅

� {a, b, c} ∪ {b, c, d} = {a, b, c, d}

� {a, b} ⊂ {a, b, c} {a, b, d} �⊂ {a, b, c}

� {a, b, c} \ {a, b, d} = {c}

� {a, b} × {c, d} = {(a, c), (a, d), (b, c), (b, d)}

{a} ∪ {b}
{a, b} ∩ {b, c}
{a} ∩ {a, b, c}

{a, b} ∩ {a, b}
{a, b} ∪ {b, c}
{a, b} ∪ {a, b}

Card ({a} ∪ {b, c})
Card ({a, c} ∩ {b, d})
Card ({a} × {b, c})

({a, b} ∩ {a, c}) ∪ {b, c, d}
({a, b} ∪ {a, c}) ∩ {b, c, d}
{a, b, d} \ {b, c}
({b, c} ∪ {a, d}) \ {a, c}
{b, c} ∪ ({a, d} \ {a, c})
({a, b, c} \ {a, d}) \ {a, c}
{a, b, c} \ ({a, d} \ {a, c})

A× B A = {a, b} B = {a, b, c}
E × F ×G E = F = G = {x, y}
E × (F ∪G) (E × F ) ∪ (E ×G) E = {x, y} F = {a, b} G = {c, d}

A B C

A ∪ B ⊂ A

A ∩ B ⊂ A ∪ B

A \B ⊂ A

A \B ⊂ B

(A ∩ B) ∪ (A \B) = A

(A \B) ∪ (B \ A) = (A ∪ B) \ (A ∩ B)

A ∪ (B ∩ C) = (A ∩ B) ∪ (A ∩ C)

A ∪ (B ∩ C) = (A ∪ B) ∩ (A ∪ C)

A ⊂ A× B

A× B = B × A

11
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�

N = {0, 1, 2, 3, 4, . . .} N∗ = {1, 2, 3, 4, . . .}

2n n ∈ N 2n+1
n ∈ N

E
E N

�

Z = {. . . ,−4,−3,−2,−1, 0, 1, 2, 3, 4, . . .}

�
D

�

Q =

{
p

q
p ∈ Z q ∈ N∗

}

�
R

· R

· [a, b] a b a b

· ]a, b[ a b a b

· ]a, b] [a, b[

· {a} a

E x
I x I E

E E E

� a + ib a ∈ R b ∈ R i
i2 = −1

C = {a+ ib , a ∈ R b ∈ R}

N ⊂ Z ⊂ D ⊂ Q ⊂ R ⊂ C

1 ∈ N 1 ∈ Z 1 ∈ D 1 ∈ Q 1 ∈ R 1 ∈ C
−1 /∈ N −1 ∈ Z −1 ∈ D −1 ∈ Q −1 ∈ R −1 ∈ C
123 /∈ N 123 /∈ Z 123 ∈ D 123 ∈ Q 123 ∈ R 123 ∈ C
1

3
/∈ N

1

3
/∈ Z

1

3
/∈ D

1

3
∈ Q

1

3
∈ R

1

3
∈ C

√
2 /∈ N

√
2 /∈ Z

√
2 /∈ D

√
2 /∈ Q

√
2 ∈ R

√
2 ∈ C

1 + i /∈ N 1 + i /∈ Z 1 + i /∈ D 1 + i /∈ Q 1 + i /∈ R 1 + i ∈ C

0 ; 1
2

; −3
2

; 4
2

; i2 ; −i2

0 ; 2, 1 ; 2
5

; −6
3

; −15, 5 ; −1
0,5

0 ; −0, 0001 ; 3, 14 ; 1
2

; 1
7

; 1
0,4

0 ; 0, 6666 ; 1
6

; −10
20

; π ; 12,5
13,6

0 ; 1+
√
5

2
; π

25
; −1

0,12345
; i2 ; i3

n m
2 ≤ n < m

n×m

n+m

−n−m

n−m

n

m

1

n
−1

n+m

n× π

n+ im

n× i2

x ∈ R 1 ≤ x ≤ 2

x ∈ R x < 1, 2 x > −1, 2

x ∈ R x > −3 x ≤ 0

x ∈ R −1 ≤ x ≤ 2 x > 0

x ∈ R −2
3

≤ x ≤ 10, 2
−1
3

< x < 20, 4

x ∈ R x ≤ 5 x ≥ 5

x ∈ N 1 ≤ x < 100

12
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�

N = {0, 1, 2, 3, 4, . . .} N∗ = {1, 2, 3, 4, . . .}

2n n ∈ N 2n+1
n ∈ N

E
E N

�

Z = {. . . ,−4,−3,−2,−1, 0, 1, 2, 3, 4, . . .}

�
D

�

Q =

{
p

q
p ∈ Z q ∈ N∗

}

�
R

· R

· [a, b] a b a b

· ]a, b[ a b a b

· ]a, b] [a, b[

· {a} a

E x
I x I E

E E E

� a + ib a ∈ R b ∈ R i
i2 = −1

C = {a+ ib , a ∈ R b ∈ R}

N ⊂ Z ⊂ D ⊂ Q ⊂ R ⊂ C

1 ∈ N 1 ∈ Z 1 ∈ D 1 ∈ Q 1 ∈ R 1 ∈ C
−1 /∈ N −1 ∈ Z −1 ∈ D −1 ∈ Q −1 ∈ R −1 ∈ C
123 /∈ N 123 /∈ Z 123 ∈ D 123 ∈ Q 123 ∈ R 123 ∈ C
1

3
/∈ N

1

3
/∈ Z

1

3
/∈ D

1

3
∈ Q

1

3
∈ R

1

3
∈ C

√
2 /∈ N

√
2 /∈ Z

√
2 /∈ D

√
2 /∈ Q

√
2 ∈ R

√
2 ∈ C

1 + i /∈ N 1 + i /∈ Z 1 + i /∈ D 1 + i /∈ Q 1 + i /∈ R 1 + i ∈ C

0 ; 1
2

; −3
2

; 4
2

; i2 ; −i2

0 ; 2, 1 ; 2
5

; −6
3

; −15, 5 ; −1
0,5

0 ; −0, 0001 ; 3, 14 ; 1
2

; 1
7

; 1
0,4

0 ; 0, 6666 ; 1
6

; −10
20

; π ; 12,5
13,6

0 ; 1+
√
5

2
; π

25
; −1

0,12345
; i2 ; i3

n m
2 ≤ n < m

n×m

n+m

−n−m

n−m

n

m

1

n
−1

n+m

n× π

n+ im

n× i2

x ∈ R 1 ≤ x ≤ 2

x ∈ R x < 1, 2 x > −1, 2

x ∈ R x > −3 x ≤ 0

x ∈ R −1 ≤ x ≤ 2 x > 0

x ∈ R −2
3

≤ x ≤ 10, 2
−1
3

< x < 20, 4

x ∈ R x ≤ 5 x ≥ 5

x ∈ N 1 ≤ x < 100

13
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� E ∀x ∈ E

x E

� E ∃x ∈ E

x E

� E ∃!x ∈ E

x E

�

� P Q P ⇒ Q P Q

P Q

� P Q P ⇐ Q Q P

Q P

� P Q P ⇔ Q P Q

P Q Q P

P Q

� P P P ¬P
· P Q P Q

· P Q P Q

� P ⇒ Q P ⇐ Q

� P ⇒ Q P ⇐ Q

�
P Q

Q

Q P ⇒ Q

x = 2 x ≥ 0
x = 2

x < 0
2 < 0
x < 0
x = 2 ⇒ x ≥ 0

� ∀x ∈ R+ x ≥ 0

� ∃x ∈ R x ≥ 0

� ∃!x ∈ R x = 0

� x ≥ 0 ⇒ x ≥ −1

� x ≤ 0 ⇐ x ≤ −1

� x = 2 ⇔ −x = −2

� x ≥ 0 x < 0

� x = 0 ⇒ x ≥ 0 x < 0 ⇒ x �= 0

� P x ∀x ∈ R P ) ⇔ ∃x ∈ R P

� P x ∃x ∈ R P ) ⇔ ∀x ∈ R P

. . .

x ≤ 2 . . . x = 0

x �= 0 . . . x < 0

x = y . . . 2x = 2y

x = y . . . x ≥ y

x < y . . . y ≥ x

. . . x > 0 x ∈ R

. . . x ≤ 0 x = 0

E F

x = y

x = 1 y = 2

x ≤ −1 x ≥ 1

∀x ∈ F x /∈ E

∃x ∈ E x /∈ F

∀x ∈ E ∃y ∈ F x = y2

E F

x ∈ E ⇒ x ∈ F

x ∈ E ⇒ x /∈ F

x = y ⇔ x− y = 0

E ⊂ F ⇔ F ∩ E = E

x = 0 �y ∈ R xy = 1
1
3

n× n n

n× n n

a ≥ 0 ε ∈ R a < ε a = 0

14
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� E ∀x ∈ E

x E

� E ∃x ∈ E

x E

� E ∃!x ∈ E

x E

�

� P Q P ⇒ Q P Q

P Q

� P Q P ⇐ Q Q P

Q P

� P Q P ⇔ Q P Q

P Q Q P

P Q

� P P P ¬P
· P Q P Q

· P Q P Q

� P ⇒ Q P ⇐ Q

� P ⇒ Q P ⇐ Q

�
P Q

Q

Q P ⇒ Q

x = 2 x ≥ 0
x = 2

x < 0
2 < 0
x < 0
x = 2 ⇒ x ≥ 0

� ∀x ∈ R+ x ≥ 0

� ∃x ∈ R x ≥ 0

� ∃!x ∈ R x = 0

� x ≥ 0 ⇒ x ≥ −1

� x ≤ 0 ⇐ x ≤ −1

� x = 2 ⇔ −x = −2

� x ≥ 0 x < 0

� x = 0 ⇒ x ≥ 0 x < 0 ⇒ x �= 0

� P x ∀x ∈ R P ) ⇔ ∃x ∈ R P

� P x ∃x ∈ R P ) ⇔ ∀x ∈ R P

. . .

x ≤ 2 . . . x = 0

x �= 0 . . . x < 0

x = y . . . 2x = 2y

x = y . . . x ≥ y

x < y . . . y ≥ x

. . . x > 0 x ∈ R

. . . x ≤ 0 x = 0

E F

x = y

x = 1 y = 2

x ≤ −1 x ≥ 1

∀x ∈ F x /∈ E

∃x ∈ E x /∈ F

∀x ∈ E ∃y ∈ F x = y2

E F

x ∈ E ⇒ x ∈ F

x ∈ E ⇒ x /∈ F

x = y ⇔ x− y = 0

E ⊂ F ⇔ F ∩ E = E

x = 0 �y ∈ R xy = 1
1
3

n× n n

n× n n

a ≥ 0 ε ∈ R a < ε a = 0
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n ∈ N n n

n! = n× (n− 1)× (n− 2) · · · × 2× 1 0! = 1

� E F A B E

· Card(∅) = 0 · Card(Ac) = Card(E)− Card(A)

· Card(A ∪ B) = Card(A) + Card(B)− Card(A ∩ B)

· Card(E × F ) = Card(E)× Card(F )

· E Card(P(E)) = 2Card(E)

� k E (Card(E))k

k
n

� k E

Ak
n = n(n− 1)(n− 2) . . . (n− k + 1) =

n!

(n− k)!
k ≤ n

k
n

� k = n An
n = n! n

� k n

(
n
k

)
=

n!

k!(n− k)!
=

n(n− 1) . . . (n− k + 1)

k!
=

Ak
n

k!
k ≤ n

k
n

�
(
0
0

)

(
1
0

) (
1
1

)

(
2
0

) (
2
1

) (
2
2

)

(
3
0

) (
3
1

) (
3
2

) (
3
3

)

(
4
0

) (
4
1

) (
4
2

) (
4
3

) (
4
4

)

(
5
0

) (
5
1

) (
5
2

) (
5
3

) (
5
4

) (
5
5

)

(
n+ 1
k + 1

)
=

(
n
k

)
+

(
n

k + 1

)

� 2! = 2× 1 = 2 3! = 3× 2× 1 = 6 4! = 4× 3! = 4× 3× 2× 1 = 24

� E = {1, 2, 3} F = {2, 3, 4} E ∪ F = {1, 2, 3, 4} E ∩ F = {2, 3}

Card(E ∪ F ) = 3 + 3− 2 = 4 Card(E × F ) = 3× 3 = 9 Card(P(E)) = 23 = 8

�
42 = 16

�

A2
4 =

4!

(4− 2)!
= 12

� (
4
2

)
=

4!

2!(4− 2)!
= 6

5!
6!

4!
9!

10!
A1

2

A3
5

A2
5

A2
3

2!

A4
5

4!(
2
1

)

(
5
3

)

(
5
2

)

(
10
5

)

(
4
2

)
+

(
4
3

)

(
9
3

)
+

(
9
4

)

E A ⊂ E B ⊂ E
Card(E) = 5 Card(A) = 3 Card(B) =

2 Card(A ∩ B) = 1

Card(A× B)

Card(A ∪ B)

Card(Ac)

Card(A \B)

Card(B \ A)
Card(P(A))

Card(P(B))

Card(Ac ∪ Bc)
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n ∈ N n n

n! = n× (n− 1)× (n− 2) · · · × 2× 1 0! = 1

� E F A B E

· Card(∅) = 0 · Card(Ac) = Card(E)− Card(A)

· Card(A ∪ B) = Card(A) + Card(B)− Card(A ∩ B)

· Card(E × F ) = Card(E)× Card(F )

· E Card(P(E)) = 2Card(E)

� k E (Card(E))k

k
n

� k E

Ak
n = n(n− 1)(n− 2) . . . (n− k + 1) =

n!

(n− k)!
k ≤ n

k
n

� k = n An
n = n! n

� k n

(
n
k

)
=

n!

k!(n− k)!
=

n(n− 1) . . . (n− k + 1)

k!
=

Ak
n

k!
k ≤ n

k
n

�
(
0
0

)

(
1
0

) (
1
1

)

(
2
0

) (
2
1

) (
2
2

)

(
3
0

) (
3
1

) (
3
2

) (
3
3

)

(
4
0

) (
4
1

) (
4
2

) (
4
3

) (
4
4

)

(
5
0

) (
5
1

) (
5
2

) (
5
3

) (
5
4

) (
5
5

)

(
n+ 1
k + 1

)
=

(
n
k

)
+

(
n

k + 1

)

� 2! = 2× 1 = 2 3! = 3× 2× 1 = 6 4! = 4× 3! = 4× 3× 2× 1 = 24

� E = {1, 2, 3} F = {2, 3, 4} E ∪ F = {1, 2, 3, 4} E ∩ F = {2, 3}

Card(E ∪ F ) = 3 + 3− 2 = 4 Card(E × F ) = 3× 3 = 9 Card(P(E)) = 23 = 8

�
42 = 16

�

A2
4 =

4!

(4− 2)!
= 12

� (
4
2

)
=

4!

2!(4− 2)!
= 6

5!
6!

4!
9!

10!
A1

2

A3
5

A2
5

A2
3

2!

A4
5

4!(
2
1

)

(
5
3

)

(
5
2

)

(
10
5

)

(
4
2

)
+

(
4
3

)

(
9
3

)
+

(
9
4

)

E A ⊂ E B ⊂ E
Card(E) = 5 Card(A) = 3 Card(B) =

2 Card(A ∩ B) = 1

Card(A× B)

Card(A ∪ B)

Card(Ac)

Card(A \B)

Card(B \ A)
Card(P(A))

Card(P(B))

Card(Ac ∪ Bc)
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