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Áîëåå óäîáíîå äëÿ ïðàêòè÷å-
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Ïðèìåíåíèå îáîáùåííûõ êâàíòîðîâ
GUHA Method

Îáîáùåííûå êâàíòîðû äëÿ

ôîðìàëèçàöèè ïðàâäîïîäîáíûõ

ðàññóæäåíèé, èñïîëüçóåìûõ

â èíòåëëåêòóàëüíîì àíàëèçå

äàííûõ, ïðèìåíèëè Ï.Ãàåê è

Ò.Ãàâðàíåê â êíèãå
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Theory) Springer�Verlag 1978, 396 pp.
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Ñïðàâêà

GUHA � ñîêðàùåíèå îò

General Unary Hypotheses Automaton

Ïåðâàÿ ïóáëèêàöèÿ:

H�ajek P., Havel, Chytil M.: The GUHA method of
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(1966) 293�308.
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ÄÑÌ-ìåòîä

Àëüòåðíàòèâîé ñòàòèñòè÷åñêîìó ïîä-
õîäó, ðåàëèçîâàííîìó â â GUHA-
ìåòîäå, ÿâëÿåòñÿ ïîäõîä, îñíîâàí-
íûé íà ôîðìàëèçàöèè èíäóêöèè,
àíàëîãèè è àáäóêöèè, ðåàëèçîâàí-
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Ñïðàâêà
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Ãèáðèäíûé ìåòîä

Ñîåäèíåíèå òåõíîëîãèé ÄÑÌ-

ìåòîäà è GUHA-ìåòîäà ïðåäëî-

æèë Ï.À.Ãðèãîðüåâ â ðàáîòå
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ïîðîæäåíèÿ ãèïîòåç, ñõîæåì ñ ÄÑÌ-ìåòîäîì:
ïðèìåíåíèå ñòàòèñòè÷åñêèõ ñîîáðàæåíèé // ÍÒÈ.
Ñåð. 2.� 1996.� � 5�6.� Ñ. 52�55.
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Îáîáùåííûå êâàíòîðû

Îáû÷íûå êâàíòîðû ∀ è ∃ ñóòü îáîáùåííûå
êîíúþíêöèÿ è äèçúþíêöèÿ, ñîîòâåòñòâåííî.

Ñëåäîâàòåëüíî, îáîáùåííûå êâàíòîðû ìîæíî

ïîíèìàòü êàê îáîáùåíèÿ ëîãè÷åñêèõ îïåðàöèé.

Îáîáùåííûé êâàíòîð Q íàä óíèâåðñóìîì U áóäåì

ïîíèìàòü êàê îòîáðàæåíèå Q : 2U → {0,1} .
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Îáîáùåííûå êâàíòîðû
Ïîÿñíåíèå

Ïóòü P (x) � îäíîìåñòíûé ïðåäèêàò,

X = {a ∈ U | P (a)}

Òîãäà

QxP (x) = 1⇐⇒ Q (X) = 1.
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Îáû÷íûå êâàíòîðû

Îáû÷íûå êâàíòîðû ìîæíî îïðåäåëèòü ñëåäóþùèì

îáðàçîì:

∀ (X) =

{
1, X = U,

0, X 6= U,

∃ (X) =

{
1, X 6= ∅,
0, X = ∅.
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Îáû÷íûå êâàíòîðû
Ïîÿñíåíèå

Ïóòü P (x) � îäíîìåñòíûé ïðåäèêàò,

X = {a ∈ U | P (a)}

Òîãäà

∀xP (x) = 1⇐⇒ ∀ (X) = 1

⇐⇒ X = U

⇐⇒ {a ∈ U | P (a)} = U

⇐⇒ P (a) äëÿ ëþáîãî a ∈ U.
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Îáû÷íûå êâàíòîðû
Ïîÿñíåíèå

Ïóòü P (x) � îäíîìåñòíûé ïðåäèêàò,

X = {a ∈ U | P (a)}

Òîãäà

∃xP (x) = 1⇐⇒ ∃ (X) = 1

⇐⇒ X 6= ∅
⇐⇒ {a ∈ U | P (a)} 6= ∅
⇐⇒ P (a) äëÿ íåêîòîðîãî a ∈ U.
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Ñóùåñòâóåò â òî÷íîñòè îäèí è â òî÷íîñòè äâà

Åùå íåñêîëüêî êâàíòîðîâ:

∃1 (X) =

{
1, |X| = 1,

0, |X| 6= 1,

∃2 (X) =

{
1, |X| = 2,

0, |X| 6= 2.
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Ïóñòü íà U çàäàíà íåêîòîðàÿ ìåðà µ:

MAJORITY (X) =

{
1, µ (X) > µ (U \X) ,

0, µ (X) ≤ µ (U \X) ,

MINORITY (X) =

{
1, µ (X) < µ (U \X) ,

0, µ (X) ≥ µ (U \X) .
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Êâàíòîðû áîëüøåé àðíîñòè

Âûøå áûëè ïðèâåäåíû ïðèìåðû êâàíòîðîâ òèïà 〈1〉
èëè óíàðíûõ êâàíòîðîâ.

Áèíàðíûé êâàíòîð íàä óíèâåðñóìîì U áóäåì

ïîíèìàòü êàê îòîáðàæåíèå Q : 2U × 2U → {0,1} .

Àíàëîãè÷íî ìîãóò áûòü îïðåäåëåíû êâàíòîðû

áîëüøåé àðíîñòè.
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Êâàíòîðû áîëüøåé àðíîñòè
Ïîÿñíåíèå

Ïóòü P1 (x) è P2 (x) � îäíîìåñòíûå ïðåäèêàòû,

X1 = {a ∈ U | P1 (a)} , X2 = {a ∈ U | P2 (a)} .

Òîãäà

Qx (P1 (x) , P2 (x)) = 1⇐⇒ Q (X1, X2) = 1.
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Áèíàðíûå êâàíòîðû

Êâàíòîð êëàññè÷åñêîé èìïëèêàöèè:

X1 ⇒ X2 =

{
1, X1 ⊆ X2,

0, X1 * X2,

Êâàíòîð ÄÑÌ-èìïëèêàöèè (ñ çàïðåòîì íà êîíòðïðèìåð):

X1 ⇒JSM X2 =

{
1, |X1 ∩X2| ≥ 2 è X1 ∩ (U \X2) = ∅,
0, â ïðîòèâíîì ñëó÷àå.
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Êëàññè÷åñêàÿ èìïëèêàöèÿ
Ïîÿñíåíèå

Ïóòü P1 (x) è P2 (x) � îäíîìåñòíûå ïðåäèêàòû,

X1 = {a ∈ U | P1 (a)} , X2 = {a ∈ U | P2 (a)} .

Òîãäà

(P1 (x)⇒x P2 (x)) = 1

⇐⇒ (X1 ⇒ X2) = 1

⇐⇒ X1 ⊆ X2

⇐⇒ {a ∈ U | P1 (a)} ⊆ {a ∈ U | P2 (a)}
⇐⇒ äëÿ ëþáîãî a ∈ U, P1 (a) âëå÷åò P2 (a) .
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Áèíàðíûå êâàíòîðû

Êâàíòîð, èñïîëüçóþùèé ñòàòèñòè÷åñêèå ñîîáðàæåíèÿ:

X1 ⇒STAT X2 =

1,
µ (X1 ∩X2)

µ (X1)
≫

µ ((U \X1) ∩X2)

µ (U \X1)
,

0, â ïðîòèâíîì ñëó÷àå.
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Ñïàñèáî çà âíèìàíèå!
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