
99. �«ï ªo¦­o£o ­aâãpa«ì­o£o ç¨c«a n, éo ­e õ ¯o¢­¨¬ ªã¡o¬ ¤o¢ecâ¨
­epi¢­icâì {

3
√
n
}
>

1
3
√
n2
.

Tãâ {x} — ¤po¡o¢a çacâ¨­a ç¨c«a x, âo¡âo {x} = x − [x], ¤e [x] —
­a ý̈ ¡i«ìèe æi«e ç¨c«o, éo ­e ¯epe¢¨éãõ x.

(O. Capa­a, �¨âo¬¨p)

100. Ha Ocâpo¢i �ã¤ec cªi­çe­­oı̈ ¯«oéi ¦¨¢ãâì Ï¦aª¨. Ï¦aª — æe âp¨
¢i¤pi§ª¨ i§ o¤­¨¬ c¯i«ì­¨¬ ªi­æe¬ ¤o¢¦¨­¨ 1 äãâ, ªãâ¨ ¬i¦ ïª¨¬¨
pi¢­i 120◦. Bi¤o¬o, éo Ï¦aª¨ ¯o¢­icâî ­a«e¦aâì ¯«oé¨­i Ocâpo¢a i
­e âopªaîâìcï o¤¨­ o¤­o£o. �o¢ecâ¨, éo ­a Ocâpo¢i �ã¤ec ¦¨¢e cªi­-
çe­­e ç¨c«o Ï¦aªi¢.

(Baltic Way)

101. �«ï ¯oc«i¤o¢­ocâe ý̈ {an : n ≥ 1}, {bn : n ≥ 1}, {cn : n ≥ 1} ¢¨ªo­a­i
c¯i¢¢i¤­oèe­­ï:  an = an−1 + bn−1

bn = bn−1 − cn−1
cn = −cn−1 − an−1.

�o¢ecâ¨, éo ¢ci æi âp¨ ¯oc«i¤o¢­ocâi, ¯oç¨­aîç¨ § ¤eïªo£o ç«e­a õ
¯oc«i¤o¢­ocâï¬¨ �i¡o­aççi.

(B. Ma§opçãª, K¨ı̈¢)

102. �o¢ecâ¨, éo ¤«ï ¡ã¤ì-ïª¨x ¤o¤aâ­ix ç¨ce« a, b, c ¢¨ªo­ãõâìcï ­epi¢-
­icâì

a2000

b+ c
+
b2000

c+ a
+
c2000

a+ b
≥ 1

2
(
a1999 + b1999 + c1999)

(B. �ci­cìª¨ ý̈ , Bi­­¨æï)

103. �ia£o­a«i ¢¯¨ca­o£o çoâ¨p¨ªãâ­¨ªa ABCD ¯epeâ¨­aîâìcï ¢ âoçæi O.
Ha ¯po¬e­ïx OA âa OB ¢¨¡pa«¨ âoçª¨ P i Q ¢i¤¯o¢i¤­o âaª, éo
∠DAQ = ∠CBP . �o¢e¤iâì, éo âoçªa O âa cepe¤¨­¨ ¢i¤pi§ªi¢ PQ i
BC «e¦aâì ­a o¤­i ý̈ ¯pï¬i ý̈ .

(B. �ci­cìª¨ ý̈ , Bi­­¨æï)

104. �a­o âp¨ªãâ­¨ª ABC § ªãâa¬¨ ¬e­è¨¬¨ §a 120◦ i âoçªa O ¢ ­ìo¬ã
âaªa, éo ∠AOB = ∠BOC = ∠COA = 120◦. Hexa ý̈ M1,M2,M3 —
âoçª¨ ¯epeâ¨­ã ¬e¤ia­, a H1,H2,H3 — âoçª¨ ¯epeâ¨­ã ¢¨coâ ã âp¨-
ªãâ­¨ªax AOB,BOC,COA ¢i¤¯o¢i¤­o. �o¢ecâ¨,éo ¬aõ ¬icæe pi¢­icâì:

−−−→
M1H1 +−−−→M2H2 +−−−→M3H3 = −2−−→OM,

¤e M — âoçªa ¯epeâ¨­ã ¬e¤ia­ âp¨ªãâ­¨ªa ABC.
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(M. Kãp¨«o, �¨¯o¢a �o«¨­a, Cã¬cìªa o¡«.)

105. �­a ý̈ â¨ ¢ci çeâ¢ipª¨ ­aâãpa«ì­¨x ç¨ce« x, y, z, t âaªi,éo ç¨c«a x, y, z —
¢§aõ¬­o ¯pocâi i

(x+ y)(y + z)(z + x) = txyz.

(Pã¬ã­iï)
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99. For every positive integer n not equal to a cube of an integer prove the
inequality {

3
√
n
}
>

1
3
√
n2
.

Here {x} is the fractional part of the number x, i.e. {x} = x− [x], where
[x] is the maximal integer not greater than x.

(O. Sarana, Zhytomyr)

100. The Wonder Island is inhabited by Hedgehogs. Each Hedgehog consists of
three segments of unit length having a common endpoint, with all three
angles between them equal to 120◦. Given that all Hedgehogs are lying
flat on the island and no two of them touch each other, prove that there
is a finite number of Hedgehogs on Wonder Island.

(Baltic Way)

101. The sequences {an : n ≥ 1}, {bn : n ≥ 1}, {cn : n ≥ 1} satisfy the
equalities:  an = an−1 + bn−1

bn = bn−1 − cn−1
cn = −cn−1 − an−1.

Prove that all these three sequences are Fibonacci sequences from some
place.

(V. Mazorchuk, Kyiv)

102. Prove for any positive a, b, c

a2000

b+ c
+
b2000

c+ a
+
c2000

a+ b
≥ 1

2
(
a1999 + b1999 + c1999)

(V. Yasinskyi, Vinnytsa)

103. Let O be the intersection point of the diagonals in an inscribed quadrilat-
eral ABCD. The points P and Q belong to the rays OA and OB respec-
tively and ∠DAQ = ∠CBP . Prove that the point O and the midpoints
of the segments PQ and BC are collinear.

(V. Yasinskyi, Vinnytsa)
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104. The angles of the triangle ABC are less than 120◦. The point O inside the
triangle is such that ∠AOB = ∠BOC = ∠COA = 120◦. Let M1,M2,M3
be the intersection points of the medians and let H1,H2,H3 be the inter-
section points of the altitudes in the triangles AOB,BOC,COA respec-
tively. Prove the equality

−−−→
M1H1 +−−−→M2H2 +−−−→M3H3 = −2−−→OM,

where M is the intersection point of the medians in the triangle ABC.

(M. Kurylo, Lypova Dolyna)

105. Find all positive integers x, y, z, t such, that the numbers x, y, z are pair-
wise relatively prime and

(x+ y)(y + z)(z + x) = txyz.

(Romania)
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