
149. Äëÿ êîæíîãî íàòópàëüíîãî ÷èñëà n, ùî íå ¹ ïîâíèì êóáîì, äîâåñòè
íåpiâíiñòü {

3
√
n
}
>

1
3 3
√
n2
.

Òóò {x} � äpîáîâà ÷àñòèíà ÷èñëà x, òîáòî {x} = x − [x], äå [x] �
íàéáiëüøå öiëå ÷èñëî, ùî íå ïåpåâèùó¹ x.

(Î. Ñàðàíà, ì. Æèòîìèð)

150. Íåõàé x1, x2, . . . , xn òà y1, y2, . . . , yn � äâà íàáîðè ïîïàðíî ðiçíèõ íà-
òóðàëüíèõ ÷èñåë, äëÿ ÿêèõ âèêîíó¹òüñÿ ðiâíiñòü

xx1
1 + xx2

2 + · · ·+ xxnn = yy1
1 + yy2

2 + · · ·+ yynn .

Äîâåäiòü, ùî íàáið y1, y2, . . . , yn ìîæíà îòðèìàòè ç íàáîðó x1, x2, . . . , xn
çà äîïîìîãîþ äåÿêî¨ ïåðåñòàíîâêè.

(À. Ïðèìàê, ì. Êè¨â)

151. ×è iñíó¹ ôóíêöiÿ f : N2 → N, âiäìiííà âiä êîíñòàíòè, òàêà, ùî
f(x, y) + f(y, x) = f(x2, y2) + 1

äëÿ âñiõ íàòóðàëüíèõ x, y?

(Î. Ìàíçþê, À. Ïðèìàê, ì. Êè¨â)

152. Äîâåñòè, ùî äëÿ áóäü-ÿêèõ òðüîõ ÷èñåë α, β, γ ç iíòåðâàëó (0;π/2)
âèêîíó¹òüñÿ íåðiâíiñòü

α+ β + γ > α · sinβ
sinα

+ β · sin γ
sinβ

+ γ · sinα
sin γ

.

(Â. ßñiíñüêèé, ì. Âiííèöÿ)

153. Íà ïëîùèíi ðîçòàøîâàíî äâà îäíàêîâî îði¹íòîâàíi òðèêóòíèêè ACB
òà ADE. Ïðè öüîìó ∠DEA = ∠ACB = 90◦, ∠DAE = ∠BAC, E 6= C.
×åðåç òî÷êó D ïðîâåäåíî ïðÿìó l, ÿêà ïåðïåíäèêóëÿðíà äî ïðÿìî¨
EC. L� òî÷êà ïåðåòèíó ïðÿìèõ l òà AC. Äîâåäiòü, ùî òî÷êè L,E,C,B
ëåæàòü íà îäíîìó êîëi.

(Â. ßñiíñüêèé, ì. Âiííèöÿ)

154. Äîâåäiòü, ùî ÷èñëî
ÍÑÄ(m,n)

n

(
n

m

)
¹ öiëèì äëÿ äîâiëüíî¨ ïàðè öiëèõ ÷èñåë n > m > 1. Òóò

(
n
m

)
=

n!
m!(n−m)! � áiíîìiàëüíèé êîåôiöiåíò.
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149. Prove that the inequality {
3
√
n
}
>

1
3 3
√
n2

holds for every positive integer n not equal to a cube of an integer. (Here
{x} is the fractional part of the number x, i.e., {x} = x− [x], where [x] is
the greatest integer not greater than x.)

(O. Sarana, Zhytomyr)

150. Let x1, x2, . . . , xn and y1, y2, . . . , yn be two sets of pairwise different natural
numbers for which the equality

xx1
1 + xx2

2 + · · ·+ xxnn = yy1
1 + yy2

2 + · · ·+ yynn

holds. Prove that the set y1, y2, . . . , yn can be obtained from the set
x1, x2, . . . , xn by a permutation.

(A. Prymak, Kyiv)

151. Does there exist a non-constant function f : N2 → N such that
f(x, y) + f(y, x) = f(x2, y2) + 1

for all positive integers x, y?

(O. Manziuk, A. Prymak, Kyiv)

152. Prove the inequality

α+ β + γ > α · sinβ
sinα

+ β · sin γ
sinβ

+ γ · sinα
sin γ

for any three numbers α, β, γ ∈ (0;π/2).

(V. Yasinsky, Vinnytsa)

153. The triangles ACB and ADE are oriented in the same way. We also have
that ∠DEA = ∠ACB = 90◦, ∠DAE = ∠BAC, E 6= C. The line l passes
through the point D and is perpendicular to the line EC. Let L be the
intersection point of the lines l and AC. Prove that the points L,E,C,B
belong to a common circumference.

(V. Yasinsky, Vinnytsa)

154. Prove that the expression
gcd(m,n)

n

(
n

m

)
is an integer for all pairs of integers n > m > 1.
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