JI1.

J92.

J93.

Jo4.

J95.

J96.

Junior problems

The squares in the figure below are labeled 1 through 16 such that the sum of
the numbers in each row and each column is the same. The positions of 1,5,
and 13 are given.
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Prove that there is only one possibility for the number in the darkened square
and find this number.

Proposed by Ivan Borsenco, Massachusetts Institute of Technology, USA
Find all primes g1, g2, - - -, g6 such that ¢& = q3 +--- + qg.
Proposed by Titu Andreescu, University of Texas at Dallas, USA

Let a and b be positive real numbers. Prove that

a4+ ot bt A+ 0?
at+vt T a3+ a+b

Proposed by Arkady Alt, San Jose, California, USA

Prove that the equation 23 + 3 + 2% + w?® = 2008 has infinitely many solutions
in integers.

Proposed by Titu Andreescu, University of Texas at Dallas, USA

Let ABC be a triangle and let I, I, I, be its excenters. Denote by O, Oy, O,

the circumcenters of triangles I, BC, I, AC, I.AB. Prove that the area of triangle
1,11, is twice the area of hexagon O,CO,AO.B.

Proposed by Mehmet Sahin, Ankara, Turkey

Let n be an integer. Find all integers m such that a™ + 6™ > a" + b" for all
positive real numbers a and b with a + b = 2.

Proposed by Oleqg Mushkarov, Bulgarian Academy of Sciences, Sofia, Bulgaria
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