
Êîíòðîëíî �1 ïî Äèñêðåòíè Ñòðóêòóðè, ñïåö. Èíôîðìàòèêà,

24.04.2015ã.

ðåøåíèÿ

Èìå . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ô�. . . . . . . . . . ãð . . . .

Çàäà÷à 1 2 3 4 5 6 Ìàêñ.

ïîëó÷åíè òî÷êè

îò ìàêñèìàëíî 15 20 12 5 15 28 80

Çàäà÷à 4: (5ò.) Ïðîâåðåòå åêâèâàëåíòíè ëè ñà ñëåäíèòå ëîãè÷åñêè èçðàçè:

(p→ q) ∧ (p→ r) è p→ (q ∧ r).

Ðåøåíèå:

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

Çàêëþ÷åíèå: Èçðàçèòå ñà åêâèâàëåíòíè, çàùîòî A↔ B å òàâòîëîãèÿ.

Çàäà÷à 5: (15ò.) Ïðèëîæåòå ìåòîäà íà ìàòåìàòè÷åñêàòà èíäóêöèÿ, çà äà äîêàæåòå
ñëåäíîòî òúæäåñòâî:∑n

k=1 k2
k = (n− 1)2n+1 + 2, n ∈ N+

Ðåøåíèå:

Ùå äîêàæåì ñëåäíîòî òâúðäåíèå:

P (n) :
∑n

k=1 k2
k = (n− 1)2n+1 + 2, n ∈ N+

1. Áàçîâ ñëó÷àé:

P (1) :
∑1

k=1 k2
k = (1− 1)21+1 + 2

1.21 = 0 + 2

Òâúðäåíèåòî å âÿðíî.

2. Èíäóêòèâíà õèïîòåçà: Ïðåäïîëàãàìå, ÷å òâúðäåíèåòî å âÿðíî çà íÿêîå ïîëî-
æèòåëíî åñòåñòâåíî ÷èñëî m:

P (m) :
∑m

k=1 k2
k = (m− 1)2m+1 + 2
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3. Èíäóêòèâíà ñòúïêà: Ùå äîêàæåì âåðíîñòòà íà

P (m+ 1) :
∑m+1

k=1 k2k = m2m+2 + 2

Ïðåðàáîòâàìå ëÿâàòà ñòðàíà:∑m+1
k=1 k2k = (m+ 1)2m+1 +

∑m
k=1 k2

k

= (m+ 1)2m+1 + (m− 1)2m+1 + 2 ñúãëàñíî ÈÕ

= (m+ 1 +m− 1)2m+1 + 2

= (2m)2m+1 + 2

= m2m+2 + 2

4. Çàêëþ÷åíèå: Òâúðäåíèåòî å âÿðíî çà âñÿêî ïîëîæèòåëíî åñòåñòâåíî ÷èñëî.

Çàäà÷à 6: (28ò.) Íåêà A ⊆ N è B ⊆ N. Ôóíêöèÿòà f : A→ B å ìîíîòîííî íåíàìà-

ëÿâàùà, àêî ∀x1, x2 ∈ A, x1 < x2 ⇒ f(x1) ≤ f(x2).
à) (4ò.) Ïðîâåðåòå äàëè ôóíêöèèòå f : {1, 2, 3, 4, 5, 6, 7, 8} → {1, 2, 3} è g : {1, 2, 3, 4, 5, 6} →

{1, 2}, çàäàäåíè òàáëè÷íî, ñà ìîíîòîííî íåíàìàëÿâàùè

x 1 2 3 4 5 6 7 8

f(x) 1 1 1 2 2 2 2 3

x 1 2 3 4 5 6

g(x) 1 1 1 2 1 2

Ðåøåíèå:
Ôóíêöèÿòà f(x) å ìîíîòîííî íåíàìàëÿâàùà, çàùîòî ∀x1, x2 ∈ {1, 2, 3, 4, 5, 6, 7, 8}, x1 <

x2 ⇒ f(x1) ≤ f(x2), êàêòî ñå âèæäà îò òàáëèöàòà.
Ôóíêöèÿòà g(x) íå å ìîíîòîííî íåíàìàëÿâàùà, çàùîòî çà 4, 5 ∈ {1, 2, 3, 4, 5, 6} å

èçïúëíåíî 4 < 5 , íî g(4) > g(5), êàêòî ñå âèæäà îò òàáëèöàòà.
á) (7ò.) Îïðåäåëåòå áðîÿ íà âñè÷êè ìîíîòîííî íåíàìàëÿâàùè ôóíêöèè f : {1, 2, ..., k} →

{1, 2, ..., n}
Ðåøåíèå:
Íà âñÿêî ìóëòèìíîæåñòâî {(1, a1), (2, a2), ..., (n, an)}, ∀i ∈ In, ai ∈ Z ∧ ai ≥ 0 è∑n

i=1 ai = k, åäíîçíà÷íî ñúîòâåòñòâà ìîíîòîííî íåíàìàëÿâàùàòà ôóíêöèÿ

f(x) = (f(1), f(2), ..., f(k)) = (1, ..., 1︸ ︷︷ ︸
a1

, 2, ..., 2︸ ︷︷ ︸
a2

, ... n, ..., n︸ ︷︷ ︸
an

).

Ñëåäîâàòåëíî, áðîÿò íà ôóíêöèèòå å
(
k+(n−1)

k

)
=
(
k+(n−1)

n−1

)
=

(k + (n− 1))!

k!× (n− 1)!
.

â) (7ò.) Îïðåäåëåòå áðîÿ íà ôóíêöèèòå-èíåêöèè îò ò.á)

Ðåøåíèå:

Áðîÿò íà ôóíêöèèòå å
(
n
k

)
=

n!

k!× (n− k)!
, çàùîòî íà âñÿêî ìíîæåñòâî {y1, y2, ..., yk} ⊆

{1, 2, ..., n}, y1 < y2 < ... < yk, åäíîçíà÷íî ñúîòâåòñòâà ìîíîòîííî íåíàìàëÿâàùàòà
ôóíêöèÿ f(x) = (f(1), f(2), ..., f(k)) = (y1, y2, ..., yk).
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ã) (10ò.) Îïðåäåëåòå áðîÿ íà ôóíêöèèòå-ñþðåêöèè îò ò.á)

Ðåøåíèå:
Íà âñÿêî ìóëòèìíîæåñòâî {(1, a1), (2, a2), ..., (n, an)}, ∀i ∈ In, ai ∈ Z ∧ ai ≥ 1 è∑n

i=1 ai = k, åäíîçíà÷íî ñúîòâåòñòâà ìîíîòîííî íåíàìàëÿâàùàòà ôóíêöèÿ

f(x) = (f(1), f(2), ..., f(k)) = (1, 1, ..., 1︸ ︷︷ ︸
a1−1

, 2, 2, ..., 2︸ ︷︷ ︸
a2−1

, ...n, n, ..., n︸ ︷︷ ︸
an−1

).

Ñëåäîâàòåëíî, áðîÿò íà ôóíêöèèòå å
(
(k−n)+(n−1)

k−n

)
=
(
(k−n)+(n−1)

n−1

)
=

(k − 1))!

(k − n)!× (n− 1)!
.
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