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Определение 1.

A · B � {x ◦ y | x ∈ A, y ∈ B}
A\B � {y ∈ Σ+ | A · {y} ⊆ B}
B/A � {x ∈ Σ+ | {x} · A ⊆ B}

Пример 2. Σ = {John,Mary, runs, student, a, the},
Ln = {student},
Lnp = {John,Mary, a student, the student},
Ls = {John runs,Mary runs, a student runs, the student runs}.
Lnp\Ls = {runs}, Ln\Ls = ∅, Lnp/Ln = {a, the}, (Lnp/Ln)\Ls = {student runs}.
Лемма 3.

A · B ⊆ C ⇔ A ⊆ C/B ⇔ B ⊆ A\C.

Определение 4 (аксиомы и правила исчисления LH).

A → A (A · B) · C → A · (B · C) A · (B · C) → (A · B) · C

A → B B → C
A → C

A · B → C
A → C/B

A · B → C
B → A\C

A → C/B

A · B → C

B → A\C
A · B → C

Пример 5.
p1\p2 → p1\p2

p1 · (p1\p2) → p2

Пример 6.

(D · (E/F )) · F → D · ((E/F ) · F )

E/F → E/F

(E/F ) · F → E
D · E → D · E
E → D\(D · E)

(E/F ) · F → D\(D · E)

D · ((E/F ) · F ) → D · E

(D · (E/F )) · F → D · E

D · (E/F ) → (D · E)/F

Пример 7.

f(John) = f(Val) = {np}
f(succeeds) = f(exists) = {np\s}

f(helps) = f(recommends) = {(np\s)/np}
f(student) = f(professor) = f(club) = {n}

f(a) = f(the) = f(every) = {np/n}
f(this) = {np/n, np}

f(strange) = {n/n}
f(whenever) = {(s\s)/s}

f(whom) = {(n\n)/(s/np)}
f(relatively) = {(n/n)/(n/n)}

f(everywhere) = {(np\s)\(np\s)}
f(or) = {np\(np/np),

s\(s/s),
(np\s)\((np\s)/(np\s))}
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Пример 8.

(A\B)/C ↔
LH

A\(B/C) (1)

A/(B · C) ↔
LH

(A/C)/B (2)

A · (A\(A · B)) ↔
LH

A · B (3)

A\(A · (A\B)) ↔
LH

A\B (4)

LH � ((B/A)\C)\D → (B\C)\(A\D) (5)

LH � ((A\B)\C)\D → C\((B\A)\D) (6)

Определение 9 (аксиомы и правила исчисления L).

A → A Φ → B Γ B ∆ → A
Γ Φ ∆ → A

(cut)

A Π → B
Π → A\B (→ \) (если Π непуста) Φ → A Γ B ∆ → C

Γ Φ (A\B) ∆ → C
(\ →)

Π A → B
Π → B/A

(→ /) (если Π непуста) Φ → A Γ B ∆ → C
Γ (B/A) Φ ∆ → C

(/ →)

Γ → A ∆ → B
Γ ∆ → A · B

(→ ·) Γ A B ∆ → C
Γ (A · B) ∆ → C

(· →)

Пример 10.

D → D
F → F E → E

(E/F ) F → E
(/ →)

D (E/F ) F → (D · E)
(→ ·)

D (E/F ) → (D · E)/F
(→ /)

D · (E/F ) → (D · E)/F
(· →)

Пример 11.

(np\s) → (np\s)
np → np s → s

np (np\s) → s
(\ →)

np (np\s) ((np\s)\(np\s))
Mary smiles charmingly

→ s
(\ →)

Пример 12.

np → np

(np\s) → (np\s) s → s

(s/(np\s)) (np\s) → s
(/ →)

(s/(np\s)) ((np\s)/np) np → s
(/ →)

(s/(np\s)) ((np\s)/np) → (s/np)
(→ /)

s → s

(s/(np\s)) ((np\s)/np) ((s/np)\s)
She recommends him

→ s
(\ →)
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