
50. �o¢e¤iâì, éo ¤«ï ªo¦­o£o ­aâãpa«ì­o£o n ¢¨ªo­ãõâìcï pi¢­icâì
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(B. Ma§opçãª, K¨Ï¢)

51. B £ocâpoªãâ­o¬ã âp¨ªãâ­¨ªã ABC, ¢ ïªo¬ã ¯po¢e¤e­o ¢¨coâ¨ AM âa CK i cepe¤­î
«i­iî PL, éo ¯apa«e«ì­a câopo­i AC, ªãâ B ¤opi¢­îõ 60◦. �o¢e¤iâì, éo ¯pï¬a, ïªa
¯poxo¤¨âì çepe§ âoçªã B âa âoçªã ¯epeâ¨­ã ¢i¤pi§ªi¢ PL âa KM , õ ¡iceªâp¨coî ªãâa
B.

(I. Ha£e«ì, Xepco­)

52. �o¢e¤iâì, éo ¤«ï ¤o¢i«ì­¨x ¤i ý̈ c­¨x ç¨ce« a, b ¢¨ªo­ãîâìcï pi¢­ocâi

(a) |a|+ |b|+ ||a| − |b|| = |a+ b|+ |a− b|;
(b) |a|+ |b| − ||a| − |b|| = ||a+ b| − |a− b||;
(c) |a− b| − ||a| − |b|| = 2 |ab|−ab

|a|+|b|+|a+b| , ïªéo a2 + b2 6= 0.

(P. �èaªo¢, K¨Ï¢)

53. �epe§ âoçªã S, ïªa «e¦¨âì ¯o§a ªo«o¬ ω, ¯po¢e¤e­o ¤¢i ciç­i ¤o ªo«a, éo ¯epeâ¨­aîâì
ý̈ o£o ¢ âoçªax A âa B i C âa D ¢i¤¯o¢i¤­o, ¯p¨ço¬ã SA < SB âa SC < SD. Πo§­aç¨¬o
çepe§ T âoçªã ¯epeâ¨­ã xop¤ AD âa BC. �o¢e¤iâì, éo âoçªa ¯epeâ¨­ã ¤oâ¨ç­¨x ¤o ω
¢ âoçªax B âa D «e¦¨âì ­a ¯pï¬i ý̈ ST .

(B. Πeâeçãª, �¦£opo¤)

54. Haâãpa«ì­e ç¨c«o n ­a§¢e¬o ­a¤cª«a¤e­¨¬, ïªéo ªi«ìªicâì ¤i«ì­¨ªi¢ n ¡i«ìèa §a ªi«ì-
ªicâì ¤i«ì­¨ªi¢ ªo¦­o£o ­aâãpa«ì­o£o ç¨c«a m < n.

(a) �­a ý̈ ¤iâì ­a ý̈ ¬e­èe ­aâãpa«ì­e n âaªe, éo n! ­e õ ­a¤cª«a¤e­¨¬.

(b) �o¢e¤iâì, éo n! ­e õ ­a¤cª«a¤e­¨¬ ¤«ï ¢cix n > 100.

(B. Heªpaèe¢¨ç, K¨Ï¢)

55. Cepe¤ ãcix ¢ocì¬¨£pa­­¨ªi¢ § âp¨ªãâ­¨¬¨ £pa­ï¬¨, ¢¯¨ca­¨x ã ¤a­ã ªã«î, §­a ý̈ â¨ âa-
ª¨ ý̈ , éo ¬aõ ­a ý̈ ¡i«ìè¨ ý̈ o¡’õ¬.

(O. Kãªãè, K¨Ï¢)

56. Πoc«i¤o¢­icâì {xn;n ≥ 1} §a¤a­a âaª¨¬ ç¨­o¬:

x1 = x2 = · · · = x1996 = 0, x1997 = 1, xn+1997 =
xn + xn+1 + · · ·+ xn+1996

1997
, n ≥ 1.

�o¢e¤iâì, éo æï ¯oc«i¤o¢­icâì §¡i£aõâìcï, âa §­a ý̈ ¤iâì ÏÏ £pa­¨æî.

(O. K¨p­aci¢cìª¨ ý̈ , B. �ci­cìª¨ ý̈ , Bi­­¨æï)
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50. Prove that for any positive integer n holds
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where [x] denotes the integer part of x, and
(
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denotes the binomial coefficient
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(V. Mazorchuk, Kyiv)

51. All angels of a triangle ABC are less than 90◦, moreover, angelB equals 60◦. LetAM and CK
be the altitudes of ABC and P and L be the middle points of AB and CB correspondingly.
Prove that the line which pass through B and the point of intersection of PL and KM is
the bisector of the angel B.

(I. Nagel, Herson)

52. Prove, that for any real a, b holds

(a) |a|+ |b|+ ||a| − |b|| = |a+ b|+ |a− b|;
(b) |a|+ |b| − ||a| − |b|| = ||a+ b| − |a− b||;
(c) |a− b| − ||a| − |b|| = 2 |ab|−ab

|a|+|b|+|a+b| , if a2 + b2 6= 0.

(R. Ushakov, Kyiv)

53. Two secants to the circle ω pass through the point S lying outside ω. Let A and B, C
and D be the intersection points with SA < SB and SC < SD. Denote by T the point
of intersection of the chords AD and BC. Prove, that the intersection point of two tangent
lines passing through B âa D belongs to ST .

(V. Petechuk, Uzhgorod)

54. We will call a positive integer n super-compound provided its number of divisors is greater
than the number of divisors of any positive integer m < n.

(a) Find the minimal n such that n! is not super-compound.

(b) Prove that n! is not super-compound for any positive integer n > 100.

(V. Nekrashevych, Kyiv)

55. Find the polyhedron with 8 triangular sides and maximal volume which is drown in the fixed
sphere.

(O. Kukush, Kyiv)

56. The sequence {xn;n ≥ 1} is defined as follows:

x1 = x2 = · · · = x1996 = 0, x1997 = 1, xn+1997 =
xn + xn+1 + · · ·+ xn+1996

1997
, n ≥ 1.

Prove that it has a limit and find it.

(O. Kyrnasivskyy, V. Yasinsky, Vinnytsa)
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