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Сɨцɢаɥьɧɨɟ ɜɥɢяɧɢɟ. Кɥɚɫɫɢɱɟɫɤɚɹ ɷɩɢɫɬɟɦɢɱɟɫɤɚɹ ɥɨɝɢɤɚ ɨɩɢɫɵɜɚɟɬ ɩɨɜɟɞɟɧɢɟ ɢɞɟ-
ɚɥɶɧɵɯ ɥɨɝɢɱɟɫɤɢɯ ɚɝɟɧɬɨɜ; oɞɧɢɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɟɟ ɪɚɫɲɢɪɟɧɢɹ ɹɜɥɹɟɬɫɹ ɷɩɢɫɬɟɦɢɱɟɫɤɚɹ
ɥɨɝɢɤɚ ɞɥɹ ɚɝɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɨɝɪɚɧɢɱɟɧɵ ɜ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɪɟɫɭɪɫɚɯ (resource bounded
agents). Мɵ ɩɨɩɪɨɛɭɟɦ ɩɪɟɞɥɨɠɢɬɶ ɜɚɪɢɚɧɬ ɪɚɫɲɢɪɟɧɢɹ ɷɩɢɫɬɟɦɢɱɟɫɤɨɣ ɥɨɝɢɤɢ, ɭɱɢɬɵ-
ɜɚɸɳɢɣ ɞɪɭɝɨɣ ɬɢɩ ɨɝɪɚɧɢɱɟɧɢɹ, – ɩɨɞɜɟɪɠɟɧɧɨɫɬɶ ɚɝɟɧɬɨɜ ɫɨɰɢɚɥɶɧɨɦɭ ɜɥɢɹɧɢɸ. В ɞɨ-
ɩɨɥɧɟɧɢɟ ɤ ɨɩɟɪɚɬɨɪɭ «ɡɧɚɧɢɹ» Kiϕ (ɚɝɟɧɬ i ɡɧɚɟɬ, ɱɬɨ ϕ ) ɢ ɦɧɟɧɢɹ Biϕ (ɚɝɟɧɬ i ɫɱɢɬɚɟɬ,
ɱɬɨ ϕ) ɦɵ ɪɚɫɫɦɨɬɪɢɦ ɨɩɟɪɚɬɨɪ «ɦɧɟɧɢɹ ɫ ɭɱɟɬɨɦ ɫɨɰɢɚɥɶɧɨɝɨ ɜɥɢɹɧɢɹ» GSBd

i ϕ (ɭɜɟɪɟɧ-
ɧɨɫɬɶ ɚɝɟɧɬɚ i, ɧɚɯɨɞɹɳɟɝɨɫɹ ɩɨɞ ɜɥɢɹɧɢɟɦ ɝɪɭɩɩɵ ɚɝɟɧɬɨɜG, ɜ ɢɫɬɢɧɧɨɫɬɢ ϕ ɧɟ ɦɟɧɶɲɟ
ɫɬɟɩɟɧɢ d).

Сɢɧтаɤсɢс. Сɢɧɬɚɤɫɢɫ ɹɡɵɤɚ ɫɨɰɢɚɥɶɧɨɝɨ ɜɥɢɹɧɢɹ ɞɥɹ ɷɩɢɫɬɟɦɢɱɟɫɤɢɯ ɚɝɟɧɬɨɜ ɨɩɪɟɞɟ-
ɥɹɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɝɪɚɦɦɚɬɢɤɨɣ:

ϕ, ψ := p | ϕ ∧ ψ | ϕ ∨ ψ | ¬ϕ | Biϕ | Kiϕ | GSBd
i ϕ (1)

Мɨɞɟɥь. Оɩɪɟɞɟɥɢɦ ɦɨɞɟɥɶ ɫɨɰɢɚɥɶɧɨɝɨ ɜɥɢɹɧɢɹ ɷɩɢɫɬɟɦɢɱɟɫɤɢɯ ɚɝɟɧɬɨɜ ɤɚɤ ɤɨɦɛɢɧɚ-
ɰɢɸ ɦɨɞɟɥɢ ɞɨɤɫɚɬɢɱɟɫɤɨɣ ɥɨɝɢɤɢ ɢ ɦɨɞɟɥɢ, ɨɩɢɫɵɜɚɸɳɟɣ ɫɨɰɢɚɥɶɧɨɟ ɜɥɢɹɧɢɟ:

M⊗I = (A,W, {∼i}i∈A, {⪯i}i∈A, V, Infl), (2)

ɝɞɟ

• A – ɦɧɨɠɟɫɬɜɨ ɚɝɟɧɬɨɜ;

• W – ɦɧɨɠɟɫɬɜɨ ɜɨɡɦɨɠɧɵɯ ɦɢɪɨɜ;

• ∼i ⊆ W ×W – ɨɬɧɨɲɟɧɢɟ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ ɧɚW ;

• ⪯i ⊆ W ×W – ɪɟɮɥɟɤɫɢɜɧɨɟ ɢ ɬɪɚɧɡɢɬɢɜɧɨɟ ɨɬɧɨɲɟɧɢɟ ɧɚW , ɤɨɬɨɪɨɟ ɬɚɤɠɟ ɭɞɨɜɥɟ-
ɬɜɨɪɹɟɬ ɫɜɨɣɫɬɜɭ ∀w′∀w′′(w′ ∼i w

′′ ≡ (w′ ⪯i w
′′ ∨ w′′ ⪯i w

′));

• V : V arL 7→ P(W ) – ɮɭɧɤɰɢɹ ɨɰɟɧɤɢ;

• Infl : A×A 7→ [0, 1] – ɮɭɧɤɰɢɹ ɫɨɰɢɚɥɶɧɨɝɨ ɜɥɢɹɧɢɹ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɚɹ ɭɫɥɨɜɢɸ
∀i ∈ A :

∑

j∈A

Infl(i, j) = 1.

«Infl(i, j) = 1/3» ɨɡɧɚɱɚɟɬ, ɱɬɨ ɦɧɟɧɢɟ ɚɝɟɧɬɚ j ɧɚ 1/3 ɡɚɜɢɫɢɬ ɨɬ ɦɧɟɧɢɹ ɚɝɟɧɬɚ i .

Вɵɩɨɥɧɢɦɨɫɬɶ ϕ ɜ ɦɢɪɟ w ɜ ɦɨɞɟɥɢM⊗I ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ:

• M⊗I, w |= p⇔ w ∈ V (p)

• M⊗I, w |= ϕ ∧ ψ ⇔ M⊗ I, w |= ϕ ɢM⊗I, w |= ψ

• M⊗I, w |= ϕ ∨ ψ ⇔ M⊗ I, w |= ϕ ɢɥɢM⊗I, w |= ψ

• M⊗I, w |= ¬ϕ⇔ M⊗ I, w ̸|= ϕ

• M⊗I, w |= Kiϕ⇔ ∀w′(w ∼i w
′ : M, w′ |= ϕ)
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• M⊗I, w |= Biϕ⇔ ∀w′(w′ ∈ max⪯i
([w]i) : M, w′ |= ϕ), ɝɞɟ

max⪯i
(X) := {w ∈ X | ∀w′ ∈ X : w′ ⪯i w} ɢ [w]i := {w′ ∈ W | w ∼i w

′}.

Вɜɟɞɟɦ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹ ( G ⊆ A):

• Gw(ϕ) := {i ∈ G | M, w |= Biϕ}

• Gw(·ϕ) := Gw(ϕ) ∪Gw(¬ϕ)

• Gw
i (ϕ) := {j ∈ G | M, w |= BiBjϕ}

• Gw
i (·ϕ) := Gw

i (ϕ) ∪G
w
i (¬ϕ)

Иɫɩɨɥɶɡɭɹ ɷɬɢ ɨɛɨɡɧɚɱɟɧɢɹ, ɫɮɨɪɦɭɥɢɪɭɟɦ 4 ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɨɩɟɪɚɬɨɪɚ ɫɨɰɢɚɥɶɧɨɝɨ ɜɥɢ-
ɹɧɢɹ (ɤɨɬɨɪɵɟ ɡɚɜɢɫɹɬ ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɞɜɭɯ ɩɚɪɚɦɟɬɪɨɜ – «ɨɛɴɟɤɬɢɜɧɨɫɬɢ» ɜɥɢɹɧɢɹ ɢ ɤɨ-
ɥɢɱɟɫɬɜɚ «ɤɨɦɩɟɬɟɧɬɧɵɯ» ɚɝɟɧɬɨɜ ɫɪɟɞɢ G):
«Оɛɴɟɤɬɢɜɧɚɹ» ɦɟɪɚ ɜɥɢɹɧɢɹ (ɩɨ ɨɬɧɨɲɟɧɢɸ ɤɨ ɜɫɟɦ ɚɝɟɧɬɚɦ ɢɡ G)

M⊗I, w |= G
1 SB

d
i ϕ⇔ d ≤

∑
j∈Gw(ϕ) Infl(j, i)∑
j∈Gw(·ϕ) Infl(j, i)

(3)

«Оɛɴɟɤɬɢɜɧɚɹ» ɦɟɪɚ ɜɥɢɹɧɢɹ (ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ «ɤɨɦɩɟɬɟɧɬɧɵɦ» ɚɝɟɧɬɚɦ ɢɡ G)

M⊗I, w |= G
2 SB

d
i ϕ⇔ d ≤

∑
j∈Gw

i
(ϕ) Infl(j, i)

∑
j∈Gw

i
(·ϕ) Infl(j, i)

(4)

«Сɭɛɴɟɤɬɢɜɧɚɹ» ɦɟɪɚ ɜɥɢɹɧɢɹ (ɩɨ ɨɬɧɨɲɟɧɢɸ ɤɨ ɜɫɟɦ ɚɝɟɧɬɚɦ ɢɡ G)

M⊗I, w |= G
3 SB

d
i ϕ⇔ d ≤

∑
j∈Gw(ϕ) Infl(j, i)∑

j∈G Infl(j, i)
(5)

«Сɭɛɴɟɤɬɢɜɧɚɹ» ɦɟɪɚ ɜɥɢɹɧɢɹ (ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ «ɤɨɦɩɟɬɟɧɬɧɵɦ» ɚɝɟɧɬɚɦ ɢɡ G)

M⊗I, w |= G
4 SB

d
i ϕ⇔ d ≤

∑
j∈Gw

i
(ϕ) Infl(j, i)

∑
j∈G Infl(j, i)

(6)

Иɫɫɥɟɞɨɜаɧɢɟ ɨɫɭщɟɫɬɜɥɟɧɨ ɜ ɪаɦɤаɯ Пɪɨɝɪаɦɦы ɮɭɧɞаɦɟɧɬаɥьɧыɯ ɢɫɫɥɟɞɨɜаɧɢɣ НИУ
ВШЭ ɜ 2016 ɝɨɞɭ.
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