
36. �ªo£o a ý̈ ¬eèo£o §açeï ¬o¦e a¡ã¢aâ¨ ¢¨pa§

sinα sinβ
sin2 γ

2

+
sinβ sin γ

sin2 α
2

+
sin γ sinα

sin2 β
2

,

ïªéo α, β i γ — ªãâ¨ âp¨ªãâ¨ªa?

(B. �cicìª¨ ý̈ , Bi¨æï)

37. Hexa ý̈ f(x) = (x+a1)(x+a2) . . . (x+an), ¤e ¢ci ç¨c«a a1, a2, . . . , an — e¢i¤’õ¬i. �o¢e¤iâì,
éo

f ′(1) ≥ n(1 + n
√
f(0))n−1.

(i. �ãp¡a, K¨ı̈¢)

38. Hexa ý̈ n = 11 . . . 1 (1996 o¤¨¨çoª). �¨ icãõ âaªa äãªæiï f(x), éo ¤«ï ¢cix ¤i ý̈ c¨x
ç¨ce« x 6= 0, x 6= 1 ¢¨ªoãõâìcï pi¢icâì

f(f(. . . (f(x)) . . . )) =
(

1− 1
n
√
x

)n
?

(¢ «i¢i ý̈ çacâ¨i §a¯¨cao n-âã iâepaæiî f).

(i. �o¡aª, �ãæìª)

39. �epe§
(
n
k

)
¯o§aç¨¬o ªi«ìªicâì k-e«e¬eâ¨x ¯i¤¬o¦¨ n-e«e¬eâoı̈ ¬o¦¨¨. �o-

¢e¤iâì, éo

n∑
k=0

(−1)k
(
n

k

)
(n− 2k)m =

{
0, ïªéo 0 6 m 6 n− 1;
2n · n!, ïªéo m = n.

(M. Γopo¤i ý̈ , K¨ı̈¢)

40. Hexa ý̈ ¤o¤aâi ç¨c«a a, b, c, d §a¤o¢o«ìïîâì ã¬o¢i

a

2b− c
=

2c− b
d

,

pi¢ïï a − (b + c)x + dx2 = 0 ¬aõ ¤¢a ¤i ý̈ ci ªopei, a x1 — ¡i«ìè¨ ý̈ § æ¨x ªopei¢.
�o¢e¤iâì, éo c¯i¢¢i¤oèeï

x1 =
a

2b− c
=

2c− b
d

¢¨ªoãõâìcï âo¤i ý̈ «¨èe âo¤i, ªo«¨ b < c.

(B. Ma§opçãª, K¨ı̈¢)

41. Hexa ý̈ O — æeâp ªo«a, o¯¨cao£o a¢ªo«o âp¨ªãâ¨ªa ABC. Πep¯e¤¨ªã«ïp, ¯po¢e¤e-
¨ ý̈ § âoçª¨ A ¤o ¯pï¬oı̈ CO, ¯epeâ¨aõ ¯pï¬ã CB ¢ âoçæi M . O¡ç¨c«iâì |CM |, ïªéo
|CA| = a i |CB| = b.

(B. �cicìª¨ ý̈ , Bi¨æï)
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42. Πoc«i¤o¢icâì âp¨ªãâ¨ªi¢ 4A1B1C1, 4A2B2C2, . . . , 4AnBnCn, . . . ¡ã¤ãõâìcï §a âaª¨¬
¯pa¢¨«o¬: a câopoax AnBn, BnCn i CnAn ¢¨¡¨paõ¬o ¢i¤¯o¢i¤o âoçª¨ C ′n, A′n i B′n i
¯o§aç¨¬o çepe§ An+1, Bn+1 i Cn+1 ¢i¤¯o¢i¤o âoçª¨ ¯epeâ¨ã ¢i¤pi§ªi¢ BnB′n i CnC ′n,
CnC

′
n i AnA′n, BnB′n i AnA′n. �«ï ïª¨x ¯oçaâªo¢¨x âp¨ªãâ¨ªi¢ A1B1C1 ã æi ý̈ ¯oc«i¤o-

cocâi ¡ã¤ãâì §ãcâpiçaâ¨cì ¯o¤i¡i âp¨ªãâ¨ª¨, ïªéo ¤«ï ¢cix n

a)

∠AnCnC
′
n : ∠BnCnC ′n = ∠CnBnB′n : ∠AnBnB′n = ∠BnAnA′n : ∠CnAnA′n = 1 : 2

b)
|C ′nAn| : |BnC ′n| = |A′nBn| : |CnA′n| = |B′nCn| : |AnB′n| = 1 : 2?

(B. Heªpaèe¢¨ç, �. Πa¢«o¢, K¨ı̈¢)
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36. Find the minimum value of the following expression

sinα sinβ
sin2 γ

2

+
sinβ sin γ

sin2 α
2

+
sin γ sinα

sin2 β
2

,

where α, β and γ — angles of some triangle?

(V. Yasinskyy, Vinnytza)

37. Let f(x) = (x+a1)(x+a2) . . . (x+an), where a1, a2, . . . , an — non-negative numbers. Prove
that

f ′(1) ≥ n(1 + n
√
f(0))n−1.

(I. Burban, Kyiv)

38. Let n = 11 . . . 1 (1996 figures). Does there exist such a function f(x) that for all real x 6= 0,
x 6= 1 holds

f(f(. . . (f(x)) . . . )) =
(

1− 1
n
√
x

)n
?

(in the left side the n-th iteration of f is written).

(I. Bobak, Luts’k)

39. Let
(
n
k

)
denotes the number of subsets with k elements in n-element set. Prove that

n∑
k=0

(−1)k
(
n

k

)
(n− 2k)m =

{
0, if 0 6 m 6 n− 1;
2n · n!, if m = n.

(M. Gorodniy, Kyiv)

40. Let a, b, c, d be positive real numbers, satisfying the condition

a

2b− c
=

2c− b
d

,

equation a− (b+ c)x+ dx2 = 0 has two real roots and x1 be the largest root. Prove that the
equality

x1 =
a

2b− c
=

2c− b
d

holds if and only if b < c.

(V. Mazorchuk, Kyiv)

41. Let O be a center of a circle, circumscribed over 4ABC. Perpendicular, drown form the
point A on the line CO, cross the line CB in the point M . Find |CM |, if |CA| = a and
|CB| = b.

(V. Yasinskyy, Vinnytza)
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42. Sequence of triangles 4A1B1C1, 4A2B2C2, . . . , 4AnBnCn, . . . is constructed in the follow-
ing way: on the sides AnBn, BnCn and CnAn we choose points C ′n, A′n and B′n correspond-
ingly and denotes An+1, Bn+1 and Cn+1 the points of intersection of BnB′n and CnC ′n, CnC ′n
and AnA

′
n, BnB′n and AnA

′
n correspondingly. Find all possible A1B1C1 for which sequence

contains at least one pair of similar triangles, if for all n

a)

∠AnCnC
′
n : ∠BnCnC ′n = ∠CnBnB′n : ∠AnBnB′n = ∠BnAnA′n : ∠CnAnA′n = 1 : 2

b)
|C ′nAn| : |BnC ′n| = |A′nBn| : |CnA′n| = |B′nCn| : |AnB′n| = 1 : 2?

(V. Nekrashevych, D. Pavlov, Kyiv)
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