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3165. Proposed by Mihaly Bencze, Brasov, Romania.

For any positive integer n, prove that there exists a polynomial P(z),
of degree at least 8n, such that

(2n+1)*?

Y PR < [P(O)].

k=1

3166. Proposed by Mihaly Bencze and Marian Dinca, Brasov, Romania.

Let P be an interior point of the triangle ABC. Denote by d,, dy, d.
the distances from P to the sides BC, CA, AB, respectively, and denote
by D4, Dp, D¢ the distances from P to the vertices A, B, C, respectively.
Further let P4, Pg, and P; denote the measures of /BPC, Z/CPA, and
ZAPB, respectively.

Prove that

dgdp sin (%(PA + PB)) + dpd. sin (%(PB + Pc)) + d.d, sin (%(PC + PA))
< Z(DBD¢sin Py + DD 4 sin Pg + DaDgsin Pg) .

3167. Proposed by Arkady Alt, San Jose, CA, USA.
Let ABC be a non-obtuse triangle with circumradius R. If a, b, c are
the lengths of the sides opposite angles A, B, C, respectively, prove that

abe

3A 4+ bcos®B 3c < .
a cos + bcos + ccos S I

3168. Proposed by Arkady Alt, San Jose, CA, USA.

n
Let x4, x2, ..., o be positive real numbers satisfying [[ =; = 1.
=1
Prove that

n

Yoz > [+

=1 =1

3169. Proposed by Vesselin Dimitrov, National Highschool of
Mathematics and Science, Sofia, Bulgaria.

Let A be a finite set of real numbers such that each a € A is uniquely
expressible as a = b + ¢, where b, c € A and b < c.

(a) Prove that there exist distinct elements a4, az, ..., ax € A such that
a1+az+---+a,=0.

(b)* Does this necessarily hold if it is no longer assumed that each
representation a = b + c is unique?



