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Ïðèìåíåíèå ìàòåìàòèêè â ëèíãâèñòèêå

Ñòðîãîå îïèñàíèå ëèíãâèñòè÷åñêèõ ÿâëåíèé è ïîíÿòèé (ôîíåìà

� êëàññ ýêâèâàëåíòíîñòè ïî îòíîøåíèþ àëëîôîíèè).
Ôîðìàëüíîå ìîäåëèðîâàíèå ëèíãâèñòè÷åñêèõ ïðîöåññîâ,
Ñòàòèñòè÷åñêîå ìîäåëèðîâàíèå ëèíãâèñòè÷åñêèõ ÿâëåíèé.
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Äâà ñïîñîáà ìîäåëèðîâàíèÿ ëèíãâèñòè÷åñêèõ ÿâëåíèé

Äâà ìåòîäà ïðèìåíåíèÿ ìàòåìàòèêè â ëèíãâèñòèêå:

Ñòðîèòñÿ ôîðìàëüíàÿ ìîäåëü ÿâëåíèÿ, èñõîäÿ èç êîòîðîé

äåëàþòñÿ ïðåäñêàçàíèÿ.
Ñàìî ÿâëåíèå íå ìîäåëèðóåòñÿ, ìîäåëèðóåòñÿ ëèøü åãî èñõîä.

Êëàññè÷åñêèé ïðèìåð: ïðàâèëîâûé è ñòàòèñòè÷åñêèé

ìàøèííûé ïåðåâîä.
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Îáùàÿ ñõåìà ñòàòèñòè÷åñêîãî ïåðåâîäà

t = argmaxs P(t|s) = argmaxs P(s|t)P(t).
P(s|t) � ìîäåëü ïåðåâîäà (ñ öåëåâîãî ÿçûêà íà èñõîäíûé),

õàðàêòåðèçóåò òî÷íîñòü ïåðåâîäà.
P(t) � ÿçûêîâàÿ ìîäåëü (äëÿ èñõîäíîãî ÿçûêà), õàðàêòåðèçóåò
êà÷åñòâî ïîëó÷èâøåãîñÿ ðåçóëüòàòà.
Îöåíêà âåðîÿòíîñòåé: ñáîð ñòàòèñòèêè ñ áîëüøèõ íàáîðîâ

òåêñòîâ.
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Îáùàÿ ñõåìà ïðàâèëîâîãî ïåðåâîäà
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Ïðèìåð ïåðåâîäà

Mary loves Peter 7→ Marie aime Pierre.

Ñèíòàêñè÷åñêîå ïðåäñòàâëåíèå:
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Ñåìàíòè÷åñêîå ïðåäñòàâëåíèå:

ËÞÁÈÒÜ(Ìàðèÿ,Ï¼òð)
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Ïðèìåð II.

Mary reads a book 7→ Marie lit un livre.

Ñèíòàêñè÷åñêîå ïðåäñòàâëåíèå:
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Ïðèìåð II.

Mary reads a book 7→ Marie lit un livre.

Ñåìàíòè÷åñêîå ïðåäñòàâëåíèå:

×ÈÒÀÒÜ(Ìàðèÿ, êíèãà) ÏËÎÕÎ!
Êíèãà � íå êîíñòàíòà ïðåäìåòíîãî ìèðà.

∃x(ÊÍÈÃÀ(x) ∧×ÈÒÀÒÜ(Ìàðèÿ, x))
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Ïðèìåð II.

Mary reads a white book 7→ Marie lit un livre blanc.

Ñåìàíòè÷åñêîå ïðåäñòàâëåíèå:

∃x(ÁÅËÛÉ(x) ∧ÊÍÈÃÀ(x) ∧×ÈÒÀÒÜ(Ìàðèÿ, x))
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Ïðèìåð II.

Ñèíòàêñè÷åñêîå ïðåäñòàâëåíèå:
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Ñëîæíîñòè ïðè ïðàâèëîâîì ïîäõîäå

Ïðè ïåðåâîäå ñ àíãëèéñêîãî íà ôðàíöóçñêèé ìåíÿåòñÿ ïîðÿäîê

ñëîâ â èìåííîé ãðóïïå.
Ñïîñîáû îáðàáîòêè:

Ïðàâèëîâàÿ ìîäåëü: çàâåñòè ïðàâèëî ADJeNe 7→ Nf ADJf .
Ìîæíî íå ââîäèòü íèêàêèõ ïðàâèë, à âñ¼ îáðàáàòûâàòü �âíóò-

ðè ÿçûêà�.
Ñòàòèñòè÷åñêàÿ ìîäåëü: ïîñëåäîâàòåëüíîñòü livre blanc áîëåå

âåðîÿòíà, ÷åì *blanc livre.
Ôðàçîâàÿ ñòàòèñòè÷åñêàÿ ìîäåëü: ôðàçà white book ïåðåâî-

äèòñÿ êàê livre blanc.
Ìîæíî äîïîëíèòåëüíî ïåðåñòàâèòü ñëîâà íà ñòàäèè ïîñòïðî-

öåññèíãà.
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Ñåìàíòè÷åñêîå ïðåäñòàâëåíèå: ñëîæíîñòè ñ ýëëèïñèñîì

Ìàøà çíàåò, ÷òî Ïåòÿ ñäàë ýêçàìåí.

∃x(ÇÍÀÒÜ(Ìàøà,ÑÄÀÒÜ(Ïåòÿ, x)) ∧ ÝÊÇÀÌÅÍ(x))
Ìàøà çíàåò, ÷òî îíà ñäàëà ýêçàìåí.

∃x(ÇÍÀÒÜ(Ìàøà,ÑÄÀÒÜ(Ìàøà, x)) ∧ ÝÊÇÀÌÅÍ(x))
Ìàøà çíàåò, ÷òî ñäàëà ýêçàìåí.

∃x(ÇÍÀÒÜ(Ìàøà,ÑÄÀÒÜ(Ìàøà, x)) ∧ ÝÊÇÀÌÅÍ(x))
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