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Ëåêöiÿ 5. Íîðìàëüíà ôîðìà ôîðìóëè ëîãiêè ïåðøîãî ïîðÿäêó

Áóäåìî ãîâîðèòè, ùî ôîðìóëó ëîãiêè ïåðøîãî ïîðÿäêó çàïèñàíî ó
íîðìàëüíié ôîðìi, ÿêùî âîíà ìà¹ âèãëÿä

Q1 x1 Q2 x2 . . . , Qn xn M,

äå êîæíå Qi xi � öå àáî êâàíòîð çàãàëüíîñòi ∀xi, àáî êâàíòîð iñíóâàííÿ
∃xi (i = 1, 2, . . . , n), à ôîðìóëà M íå ìiñòèòü êâàíòîðiâ. Âèðàç
Q1 x1 Q2 x2 . . . , Qn xn íàçèâà¹òüñÿ ïðåôiêñîì, a M � ìàòðèöåþ ôîðìóëè,
çàïèñàíî¨ ó íîðìàëüíié ôîðìi.

Ïðèêëàä 1.4.1

Íàâåäåìî ïðèêëàäè ôîðìóë, çàïèñàíèõ ó íîðìàëüíié ôîðìi.

1 ∀x∀ y P (x, y).
2 ∀x∃ y (P (x, y) ∨Q(x)).

3 ∀x∃ y ∀ z ∃w
(
P (x, y) ∨Q(x) ∨ Z(x, y, z)) ∧A(w, z)

)
.
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Ïðèêëàä 1.4.2

Çâåäåìî ôîðìóëó ∀xP (x) ⇒ ∃ y Q(y) äî íîðìàëüíî¨ ôîðìè çà óìîâè, ùî
ïðåäèêàòè P (x) i Q(y) íå ìiñòÿòü âiëüíèõ çìiííèõ. Íàâåäåìî ïîñëiäîâíiñòü
äié:

∀xP (x) ⇒ ∃ y Q(y) =

= ∀xP (x) ∨ ∃ y Q(y) âèêëþ÷åíî ëîãi÷íó îïåðàöiþ �⇒�

= ∃xP (x) ∨ ∃ y Q(y) çàñòîñîâàíî çàêîí ∀xP (x) = ∃xP (x)

= ∃x∃ y
(
P (x) ∨Q(y)

)
. çàñòîñîâàíî çàêîí 8 òåîðåìè 1.3.1

Âïðàâà 1.4.1

Çàïèøiòü íîðìàëüíó ôîðìó äëÿ ôîðìóëè

∀x∀ y (∃ z P (x, z) ∧ P (y, z)) ⇒ ∃uQ(x, y, u).
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= ∀xP (x) ∨ ∃ y Q(y) âèêëþ÷åíî ëîãi÷íó îïåðàöiþ �⇒�

= ∃xP (x) ∨ ∃ y Q(y) çàñòîñîâàíî çàêîí ∀xP (x) = ∃xP (x)

= ∃x∃ y
(
P (x) ∨Q(y)

)
. çàñòîñîâàíî çàêîí 8 òåîðåìè 1.3.1

Âïðàâà 1.4.1

Çàïèøiòü íîðìàëüíó ôîðìó äëÿ ôîðìóëè

∀x∀ y (∃ z P (x, z) ∧ P (y, z)) ⇒ ∃uQ(x, y, u).
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