
p ∨ q
p → q
p ∨ ¬p
p → p
p ∧ ¬p
p ∧ (p → q) ∧ ¬q
p ∧ (p → q) → q
(p ∨ r) ∧ (q ∨ ¬r) → p ∨ q

F ≡ G F G

p → q ≡ ¬p ∨ q
p → (q → r) ≡ p ∧ q → r
¬(p ∨ q) ≡ ¬p ∨ ¬q
¬(p ∨ q) ≡ ¬p ∧ ¬q
¬(p ∧ q) ≡ ¬p ∨ ¬q
p → q ≡ ¬p → ¬q
p → q ≡ ¬q → ¬p
¬(p → q) ≡ p ∧ ¬q

Σ |= F
Σ

{p, p → q} |= q
{p ∨ r, q ∨ ¬r} |= p ∨ q
|= p → q {p} |= q

p ∧ (q ∨ (r ∧ s))
p ↔ q
p ∧ q
p ∨ q
p ∧ q → r ∧ s
p ∨ q → r ∨ s
p ∧ (p → q) → r
p ∧ ((p → q) → r)



∀x(A(x) → B(x)) ∧ A(a) → B(a)
∀x(A(x) → B(x)) ∧ ∀x(B(x) → C(x)) → ∀x(A(x) → C(x))
∀xA(x) → ∃xA(x)
∃xA(x) → ∀xA(x)
A(a) → ∃xA(x)
∃xA(x) → A(a)
∀x∃yP (x, y) → ∃y∀xP (x, y)
∃y∀xP (x, y) → ∀x∃yP (x, y)

¬∀xA(x) ≡ ∀x¬A(x)
¬∀xA(x) ≡ ∃x¬A(x)
¬∀x(A(x) → B(x)) ≡ ∃x(A(x) ∧ ¬B(x))
∀x(A(x) ∧ B(x)) ≡ ∀xA(x) ∧ ∀xB(x)
∃x(A(x) ∧ B(x)) ≡ ∃xA(x) ∧ ∃xB(x)
∀x(A(x) ∨ B(x)) ≡ ∀xA(x) ∨ ∀xB(x)
∃x(A(x) ∨ B(x)) ≡ ∃xA(x) ∨ ∃xB(x)
H → ∀xA(x) ≡ ∀x(H → A(x))
H → ∃xA(x) ≡ ∃x(H → A(x))
∀xA(x) → C ≡ ∀x(A(x) → C)
∃xA(x) → C ≡ ∃(A(x) → C)
∀xA(x) → C ≡ ∃x(A(x) → C)
∃xA(x) → C ≡ ∀x(A(x) → C)
∀x∃yP (x, y) ≡ ∃y∀xP (x, y)
∀x∃y(A(x) ∧ B(y)) ≡ ∃y∀x(A(x) ∧ B(y))

{∀x(A(x) → B(x)), A(a)} |= B(a)
{∀x(A(x) → B(x)), ∀x(B(x) → C(x))} |= ∀x(A(x) → C(x))
{∀x(A(x) → B(x)), ∀x(B(x) → C(x))} |= ∀x(A(x) → C(x))
{∀x∃yP (x, y), ∀x∀y∃z(P (x, z) ∧ P (z, y)) → Q(x, y)} |= ∀x∃zQ(x, y)

N Z R R ≤ ≥ < >
∀x∃yR(x, y) ∃x∀yR(x, y)



x y z x ∗ (y ∗ z) = (x ∗ y) ∗ z
e e ∗ x = x ∗ e = x

x y x ∗ y = y ∗ x = e

P

P (x, y, z) ↔ z = x ∗ y

f

f(x, y) = x ∗ y


