
1 Äîìàøíåå çàäàíèå ïî äèñêðåòíîé ìàòåìàòèêå

1. Äàíû ìíîæåñòâà A = {0, 1, 2, 3}, B = {0, 1, 3, 4, 5}, C = {0, 2, 5, 6}, D = {0, 1}.
Íàéòè

(a) (A ∪B) \ C
(b) (A ∩B) \ (C \A)

(c) (A \B) ∪ (B \A)

(d) (A×D) ∩ (D ×B)

(e) A× (B \ (A ∪ C))

2. Èçîáðàçèòü íà êîîðäèíàòíîé ïëîñêîñòè ìíîæåñòâà

(a) A \ (B ∩ C)

(b) (A4B)4C

(c) A \ (B \ C),

åñëè
A = {(x, y) ∈ R2 : x2 + y2 ≤ 25},
B = {(x, y) ∈ R2 : |x| ≤ 4},
C = {(x, y) ∈ R2 : |y| ≤ 4}.

3. Ïðîâåðèòü èñòèííîñòü òîæäåñòâ. Åñëè òîæäåñòâî èñòèííî, äîêàçàòü åãî, åñëè
íåò, ïðèâåñòè êîíòðïðèìåð.

(a) (X ∪ Y ) \ Y = X

(b) (X4Y ) \ Y = X

(c) X × Y = Y ×X

(d) (X × Y ) ∩ (U × V ) = (X ∩ U)× (Y ∩ V )

(e) P(X ∩ Y ) = P(X) ∩ P(Y )

4. Èñïîëüçóÿ îñíîâíûå òîæäåñòâà àëãåáðû ìíîæåñòâ, äîêàçàòü òîæäåñòâî

(a) X \ (Y \X) = X

(b) X4(Y4Z) = (X4Y )4Z

5. Äàíû ìíîæåñòâà
X = {0, 1, 2},
Y = {1, 2, 3},
Z = {a, b, c}
è ñîîòâåòñòâèÿ
R = {(0, 1), (0, 2), (1, 3)} èç ìíîæåñòâà X â ìíîæåñòâî Y è
P = {(1, a), (2, a), (3, b), (2, c)} èç ìíîæåñòâà Y â ìíîæåñòâî Z.

Íàéòè ñîîòâåòñòâèÿ

(a) R ◦ P



(b) P−1 ◦ P
(c) (R−1 ◦R) ∩ (P ◦ P−1)

6. Âåðíî ëè, ÷òî äëÿ âñåõ ìíîæåñòâ X,Y , A,B ⊆ X, è ñîîòâåòñòâèÿ R ⊆ X × Y
ñïðàâåäëèâû ðàâåíñòâà èëè âêëþ÷åíèÿ (åñëè äà, äîêàçàòü, åñëè íåò ïðèâåñòè
êîíòðïðèìåð)

(a) R(A \B) = R(A) \R(B)

(b) A ⊆ R−1(R(A))

(c) R(A) ⊆ R(A)

(d) R
(
A
)
= R(A)

7. ßâëÿþòñÿ ëè ñëåäóþùàÿ ôóíêöèÿ èíúåêòèâíîé, ñþðúåêòèâíîé, áèåêòèâíîé?

(a) f : {0, 1, 2, 3} → {0, 1, 2, 3}, f(x) = |x− 2|+ |x− 1|
(b) f : {0, 1, . . . 100} → {0, 1, . . . 50}, f(x) = [x2 ]

(c) f : R→ R, f(x) =
√
|1− 4x|

(d) f : R2 → R3, f(x, y) = (x− 2y, y + 4x, 2x+ 7y)

8. Èññëåäîâàòü ñâîéñòâà áèíàðíîãî îòíîøåíèÿ R íà ìíîæåñòâå X (ðåôëåêñèâ-
íîñòü, èððåôëåêñèâíîñòü, ñèììåòðè÷íîñòü, àñèììåòðè÷íîñòü, àíòèñèììåòðè÷-
íîñòü, ïîëíîòà, ñâÿçíîñòü, òðàíçèòèâíîñòü). ßâëÿåòñÿ ëè îòíîøåíèå R îòíîøå-
íèåì ñòðîãîãî (íåñòðîãîãî) ÷àñòè÷íîãî (ëèíåéíîãî) ïîðÿäêà, îòíîøåíèåì ýêâè-
âàëåíòíîñòè? Îòâåò îáîñíîâàòü

(a) X = {0, 1, 2, 3}, R = {(0, 0), (0, 1), (1, 1), (1, 2)}
(b) X = {1, 2, . . .}, (x, y) ∈ R⇔ y äåëèòñÿ íà x, ò.å. (∃k ∈ Z) y = kx

(c) X = Z× (Z \ {0}), (x, y)R (u, v)⇔ xv = yu

(d) X = Z× Z, (x, y)R (u, v)⇔ (x ≤ u) ∨ (y ≤ v)

(Ñèìâîëîì Z îáîçíà÷àåòñÿ ìíîæåñòâî öåëûõ ÷èñåë.)


