
Äîìàøíî �1 ïî Äèñêðåòíè Ñòðóêòóðè, ñïåö. Èíôîðìàòèêà,

ëåòåí ñåìåñòúð 2013ã.

òåìà: ìíîæåñòâà. ëîãèêà

ðåøåíèÿ

Çàäà÷à 1: (14ò.) Èçïîëçâàéòå òàáëè÷íèÿ ìåòîä çà äà ïðîâåðèòå èñòèí-
íîñòòà íà ñëåäíèòå òâúðäåíèÿ:

à) (7ò.) (A ∩B) ∪ (B ∩ C) ⊇ A ∪B
Ðåøåíèå:

A B C A ∩B (B ∩ C) (A ∩B) ∪ (B ∩C) A ∪B
0 0 0 0 1 1 1

0 0 1 0 1 1 1

0 1 0 0 1 1 0

0 1 1 0 0 0 0

1 0 0 0 1 1 1

1 0 1 0 1 1 1

1 1 0 1 1 1 1

1 1 1 1 0 1 1

Çàêëþ÷åíèå: Òâúðäåíèåòî å âÿðíî, òúé êàòî íà âñåêè ðåä ñòîéíîñòòà
â ïðåäïîñëåäíàòà êîëîíà å ïî-ãîëÿìà èëè ðàâíà íà ñòîéíîñòòà â ïîñëåä-
íàòà êîëîíà.

á) (7ò.) (A4B) ∪ (A ∩B) = (A ∪B) ∩ (A ∪B)
Ðåøåíèå:

A B A4B A ∩B (A4B) ∪ (A ∩B) A ∪B A∪ B (A ∪B) ∩ (A ∪B)
0 0 0 0 0 0 1 0

0 1 1 0 1 1 0 0

1 0 1 0 1 1 1 1

1 1 0 1 1 1 1 1

Çàêëþ÷åíèå: Òâúðäåíèåòî íå å âÿðíî, òúé êàòî äâåòå îòáåëÿçàíè êî-
ëîíè ñà ðàçëè÷íè.
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Çàäà÷à 2: (12ò.) Íàìåðåòå ñòåïåííîòî ìíîæåñòâî íà âñÿêî îò ñëåäíèòå
ìíîæåñòâà:

à) (4ò.) {x, {x}}
Ðåøåíèå: 2{x,{x}} = {∅, {x}, {{x}}, {x, {x}}}
á) (4ò.) J3
Ðåøåíèå: 2J3 = {∅, {0}, {1}, {2}, {0, 1}, {0, 2}, {1, 2}, {0, 1, 2}}
â) (4ò.) 2∅

Ðåøåíèå: 22∅ = 2{∅} = {∅, {∅}}

Çàäà÷à 3: (16ò.)Íåêà U = R, A = {x|x ∈ R : x > 0}, B = {x|x ∈ R :
x > 3} è C = {x|x ∈ R : x < 7}. Îïðåäåëåòå åëåìåíòèòå íà âñÿêî îò
ìíîæåñòâàòà:

à) (2ò.) A ∪B = {x|x ∈ R : x > 0}
á) (2ò.) B ∪ C = R
â) (2ò.) A ∩B = {x|x ∈ R : x > 3}
ã) (2ò.) B\C = {x|x ∈ R : x > 7}
ä) (2ò.) B = {x|x ∈ R : x 6 3}
å) (2ò.) C = {x|x ∈ R : x > 7}
æ) (2ò.) A ∩ C = {x|x ∈ R : 0 < x < 7}
ç) (2ò.) A∆B = {x|x ∈ R : 0 < x 6 3}

Çàäà÷à 4: (16ò.) Ïðîâåðåòå èñòèííîñòòà íà âñÿêî îò ñëåäíèòå òâúðäåíèÿ.
Çà äîêàçâàíå íà ðàâåíñòâî íà ìíîæåñòâà èçïîëçâàéòå àêñèîìàòà çà îáåìà.

à) (8ò.) (A \B) ∪ (A \ C) = A ∩ (B ∪ C)

Ðåøåíèå:
Ùå äîêàæåì, ÷å: ∀x(x ∈ (A \B) ∪ (A \ C)⇔ x ∈ A ∩ (B ∪ C))

x ∈ (A \B) ∪ (A \ C)⇔ äåôèíèöèÿ íà îáåäèíåíèå
(x ∈ A \B) ∨ (x ∈ A \ C)⇔ äåôèíèöèÿ íà ðàçëèêà

((x ∈ A) ∧ (x /∈ B)) ∨ ((x ∈ A) ∧ (x /∈ C))⇔ äåôèíèöèÿ íà äîïúëíåíèå

((x ∈ A) ∧ (x ∈ B)) ∨ ((x ∈ A) ∧ (x ∈ C))⇔ ñâîéñòâî íà äîïúëíåíèåòî
((x ∈ A) ∧ (x ∈ B)) ∨ ((x ∈ A) ∧ (x ∈ C))⇔ äèñòðèáóòèâíîñò íà ∧ íàä ∨

(x ∈ A) ∧ ((x ∈ B) ∨ (x ∈ C))⇔ äåôèíèöèÿ íà îáåäèíåíèå
(x ∈ A) ∧ (x ∈ B ∪ C)⇔ äåôèíèöèÿ íà ñå÷åíèå

x ∈ A ∩ (B ∪ C)

Ñëåäîâàòåëíî, ìíîæåñòâîòî (A \ B) ∪ (A \ C) ñúâïàäà ñ ìíîæåñòâîòî
A ∩ (B ∪ C).

á) (8ò.) A \ (B ∪ C) = A ∪ (B ∩ C)
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Ðåøåíèå:
Òâúðäåíèåòî íå å âÿðíî. Ñëåäâà êîíòðàïðèìåð:
Íåêà A = {1, 2, 3}, B = {2, 5}, C = {3, 4} U = {1, 2, 3, 4, 5}. Òîãàâà
A \ (B ∪ C) = {2, 3}
A ∪ (B ∩ C) = {1, 2, 3}
Ñëåäîâàòåëíî, ìíîæåñòâàòà, ïðåäñòàâåíè ñ èçðàçèòå A \ (B ∪ C) è

A ∪ (B ∩ C) ñà ðàçëè÷íè.

Çàäà÷à 5: (10ò.) Êîíñòðóèðàéòå òàáëèöàòà íà èñòèííîñò çà âñÿêî îò
ñëåäíèòå ñúñòàâíè ñúæäåíèÿ:

à) (5ò.) (p→ q)↔ (¬q → ¬p)
á) (5ò.) (p ∨ q)→ (p⊕ q)
Ðåøåíèå:

p q (p→ q)↔ (¬q → ¬p) (p ∨ q)→ (p⊕ q)
F F T T
F T T T
T F T T
T T T F

Çàäà÷à 6: (10ò.)Çà âñÿêî p è q
p|q ≡ ¬(p ∧ q),
p ↓ q ≡ ¬(p ∨ q)

Äîêàæåòå, ÷å:

à) (5ò.) ¬(p ↓ q) ≡ (¬p)|(¬q)
Ðåøåíèå:

p q p ↓ q A = ¬(p ↓ q) ¬p ¬q B = (¬p)|(¬q) A↔ B
F F T F T T F T
F T F T T F T T
T F F T F T T T
T T F T F F T T

Èçðàçèòå ñà åêâèâàëåíòíè, çàùîòî A↔ B å òàâòîëîãèÿ.

á) (5ò.) ¬(p|q) ≡ (¬p) ↓ (¬q)
Ðåøåíèå:

p q p|q A = ¬(p|q) ¬p ¬q B = (¬p) ↓ (¬q) A↔ B
F F T F T T F T
F T T F T F F T
T F T F F T F T
T T F T F F T T
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Èçðàçèòå ñà åêâèâàëåíòíè, çàùîòî A↔ B å òàâòîëîãèÿ.

Çàäà÷à 7: (10ò.) Èçïîëçâàéêè òàáëè÷íèÿ ìåòîä, ïðîâåðåòå âàëèäíîñòòà
íà åêâèâàëåíòíîñòèòå:

à) (5ò.) p→ (q ∧ r) ≡ (p→ q) ∧ (p→ r)
Ðåøåíèå:

p q r q ∧ r A = p→ (q ∧ r) p→ q p→ r B = (p→ q) ∧ (p→ r) A↔ B
F F F F T T T T T
F F T F T T T T T
F T F F T T T T T
F T T T T T T T T
T F F F F F F F T
T F T F F F T F T
T T F F F T F F T
T T T T T T T T T

Èçðàçèòå ñà åêâèâàëåíòíè, çàùîòî A↔ B å òàâòîëîãèÿ.

á) (5ò.) p→ (q ∨ r) ≡ (p→ q)→ ¬r
Ðåøåíèå:

p q r q ∨ r A = p→ (q ∨ r) p→ q ¬r B = (p→ q)→ ¬r A↔ B)
F F F F T T T T T
F F T T T T F F F
F T F T T T T T T
F T T T T T F F F
T F F F F F T T F
T F T T T F F T T
T T F T T T T T T
T T T T T T F F F

Èçðàçèòå íå ñà åêâèâàëåíòíè, çàùîòî A↔ B íå å òàâòîëîãèÿ.

Çàäà÷à 8: (12ò.) Èçïîëçâàéêè òàáëè÷íèÿ ìåòîä, ïðîâåðåòå âàëèäíîñòòà
íà èçâîäèòå:

à) (6ò.) p á) (6ò.) (p ∧ q)→ r
p→ q ¬q
r p→ ¬r
∴ (p ∨ q)→ r ∴ ¬p ∨ ¬q
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Ðåøåíèå íà à):

p q r p→ q A = p ∧ (p→ q) ∧ r p ∨ q B = (p ∨ q)→ r A→ B
F F F T F F T T
F F T T F F T T
F T F T F T F T
F T T T F T T T
T F F F F T F T
T F T F F T T T
T T F T F T F T
T T T T T T T T

Èçâîäúò å âàëèäåí, çàùîòî A→ B å òàâòîëîãèÿ.

Ðåøåíèå íà á):

p q r A = (p ∧ q)→ r B = p→ (¬r) C = A ∧ (¬q) ∧B) D = (¬p) ∨ (¬q) C → D
F F F T T T T T
F F T T T T T T
F T F T T F T T
F T T T T F T T
T F F T T T T T
T F T T F F T T
T T F F T F F T
T T T T F F F T

Èçâîäúò å âàëèäåí, çàùîòî C → D å òàâòîëîãèÿ.
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