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Åêâiâàëåíòíi ôîðìóëè ëîãiêè âèñëîâëåíü çàëèøàþòüñÿ åêâiâàëåíòíèìè é ó
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âiëüíèõ çìiííèõ. Çîêðåìà, ÿêùî ôîðìóëè P i Q åêâiâàëåíòíi, òî ôîðìóëà
P ∼ Q � òàâòîëîãiÿ, i íàâïàêè. Åêâiâàëåíòíiñòü ôîðìóë P i Q çàïèñóþòü
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Òåîðåìà 1.3.1 (îñíîâíi çàêîíè ëîãiêè ïåðøîãî ïîðÿäêó)

1. ∀xP (x) = ∃xP (x).
2. ∃xP (x) = ∀xP (x).
3. ∀x (P (x) ∧Q(x)) = ∀xP (x) ∧ ∀xQ(x).
4. ∃x (P (x) ∨Q(x)) = ∃xP (x) ∨ ∃xQ(x).
5. ∀x (P (x) ∧Q) = ∀xP (x) ∧Q.
6. ∀x (P (x) ∨Q) = ∀xP (x) ∨Q.
7. ∃x (P (x) ∧Q) = ∃xP (x) ∧Q.
8. ∃x (P (x) ∨Q) = ∃xP (x) ∨Q.
9. ∀x∀ y P (x, y) = ∀ y ∀xP (x, y).
10. ∃x∃ y P (x, y) = ∃ y ∃xP (x, y).

Äîâåäåííÿ. 1. Íåõàé äëÿ äåÿêîãî ïðåäèêàòíîãî ñèìâîëó P òà ïðåäìåòíî¨
îáëàñòi D ëiâà ÷àñòèíà åêâiâàëåíòíîñòi iñòèííà. Òîäi íå iñíó¹ òàêîãî a ∈ D,
äëÿ ÿêîãî âèñëîâëåííÿ P (a) iñòèííå. Îòæå, äëÿ äîâiëüíîãî a âèñëîâëåííÿ
P (a) õèáíå, à âèñëîâëåííÿ P (a) iñòèííå, à òîìó ïðàâà ÷àñòèíà
åêâiâàëåíòíîñòi iñòèííà. ßêùî ëiâà ÷àñòèíà åêâiâàëåíòíîñòi õèáíà, òî iñíó¹
òàêå a ∈ D, äëÿ ÿêîãî âèñëîâëåííÿ P (a) iñòèííå, òîáòî ïðàâà ÷àñòèíà
åêâiâàëåíòíîñòi õèáíà.
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5. ∀x (P (x) ∧Q) = ∀xP (x) ∧Q.
6. ∀x (P (x) ∨Q) = ∀xP (x) ∨Q.
7. ∃x (P (x) ∧Q) = ∃xP (x) ∧Q.
8. ∃x (P (x) ∨Q) = ∃xP (x) ∨Q.
9. ∀x∀ y P (x, y) = ∀ y ∀xP (x, y).
10. ∃x∃ y P (x, y) = ∃ y ∃xP (x, y).

Äîâåäåííÿ. 1. Íåõàé äëÿ äåÿêîãî ïðåäèêàòíîãî ñèìâîëó P òà ïðåäìåòíî¨
îáëàñòi D ëiâà ÷àñòèíà åêâiâàëåíòíîñòi iñòèííà. Òîäi íå iñíó¹ òàêîãî a ∈ D,
äëÿ ÿêîãî âèñëîâëåííÿ P (a) iñòèííå. Îòæå, äëÿ äîâiëüíîãî a âèñëîâëåííÿ
P (a) õèáíå, à âèñëîâëåííÿ P (a) iñòèííå, à òîìó ïðàâà ÷àñòèíà
åêâiâàëåíòíîñòi iñòèííà. ßêùî ëiâà ÷àñòèíà åêâiâàëåíòíîñòi õèáíà, òî iñíó¹
òàêå a ∈ D, äëÿ ÿêîãî âèñëîâëåííÿ P (a) iñòèííå, òîáòî ïðàâà ÷àñòèíà
åêâiâàëåíòíîñòi õèáíà.
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Òâåðäæåííÿ 2: ∃xP (x) = ∀xP (x) äîâîäèòüñÿ àíàëîãi÷íî.

3. Ïðèïóñòèìî, ùî ëiâà ÷àñòèíà åêâiâàëåíòíîñòi iñòèííà äëÿ äåÿêèõ P i Q,
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âèñëîâëåíü P (a) àáî Q(a). Öå îçíà÷à¹, ùî õèáíå õî÷à á îäíå ç âèñëîâëåíü
∀xP (x) àáî ∀xQ(x), òîáòî õèáíà i ïðàâà ÷àñòèíà åêâiâàëåíòíîñòi.

Òâåðäæåííÿ 4: ∃x (P (x) ∨Q(x)) = ∃xP (x) ∨ ∃xQ(x) äîâîäèòüñÿ
àíàëîãi÷íî.
Òâåðäæåííÿ 5�10 ïðîïîíó¹ìî ñëóõà÷àì äîâåñòè ñàìîñòiéíî. ■

Âïðàâà 1.3.1

Äîâåäiòü òâåðäæåííÿ 2, 4�10 òåîðåìè 1.3.1.

Ïðèêëàä 1.3.2

Ïðîiëþñòðó¹ìî åêâiâàëåíòíiñòü ∀xP (x) = ∃xP (x). Ðîçãëÿíåìî çàïåðå÷åííÿ
ðå÷åííÿ �Êîæíèé ó÷åíü øêîëè âèâ÷à¹ àíãëiéñüêó ìîâó�. Öå ðå÷åííÿ ìîæíà
çàïèñàòè çà äîïîìîãîþ êâàíòîðà çàãàëüíîñòi òàê: ∀xP (x), äå P (x) � ðå÷åííÿ �x
âèâ÷à¹ àíãëiéñüêó ìîâó�. Çàïåðå÷åííÿ äàíîãî ðå÷åííÿ òàêå: �Öå íå òàê, ùî êîæåí
ó÷åíü øêîëè âèâ÷à¹ àíãëiéñüêó ìîâó�, i âîíî åêâiâàëåíòíî ðå÷åííþ �Iñíó¹ òàêèé
ó÷åíü â øêîëi, ÿêèé íå âèâ÷à¹ àíãëiéñüêó ìîâó�.
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Òâåðäæåííÿ 2: ∃xP (x) = ∀xP (x) äîâîäèòüñÿ àíàëîãi÷íî.

3. Ïðèïóñòèìî, ùî ëiâà ÷àñòèíà åêâiâàëåíòíîñòi iñòèííà äëÿ äåÿêèõ P i Q,
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âèâ÷à¹ àíãëiéñüêó ìîâó�. Çàïåðå÷åííÿ äàíîãî ðå÷åííÿ òàêå: �Öå íå òàê, ùî êîæåí
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åêâiâàëåíòíîñòi õèáíà, òî äëÿ äåÿêîãî a ∈ D õèáíå õî÷à á îäíå ç
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Âïðàâà 1.3.2

Íàâåäiòü ïðèêëàä, ùî ðå÷åííÿ

∀x ∃ y P (x, y) = ∃ y ∀xP (x, y)

õèáíå.
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Äÿêóþ çà óâàãó!!!

Äÿêóþ çà óâàãó!!!
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