Second Solution. We will show there is no solution to the system modulo 13. Add the

two equations and add 1 to obtain

(@ +y+ 12 +2° =147 + 157 + 1.
By Fermat’s Theorem, a'® = 1 (mod 13) when a is not a multiple of 13. Hence we compute
14757 = 4! = 4 (mod 13) and 15717 = 13 =1 (mod 13). Thus

(z® +y+ 1)+ 2° = 6 (mod 13).
The cubes mod 13 are 0,+1, and 5. Writing the first equation as
(* +1)(z® +y) =4 (mod 13),

we see that there is no solution in case z° = —1 (mod 13) and for 23 congruent to 0, 1,5, —5

(mod 13), correspondingly 3  y must be congruent to 4,2, 5, —1. Hence
(2® +y +1)* =12,9,10, or 0 (mod 13).

Also 2° is a cube, hence 2° must be 0, 1, 5, 8, or 12 (mod 13). It is easy to check that 6
(mod 13) is not obtained by adding one of 0, 9, 10, 12 to one of 0, 1, 5, 8, 12. Hence the

system has no solutions in integers.
Note. This argument shows there is no solution even if z° is replaced by 2z°.

This problem was proposed by Razvan Gelca.

Let ABC be an acute-angled triangle, and let P and @ be two points on side BC. Con-
struct point Cy in such a way that convex quadrilateral APBC, is cyclic, QC; || CA, and
C; and @ lie on opposite sides of line AB. Construct point B; in such a way that convex
quadrilateral APC B, is cyclic, @B | BA, and B; and @ lie on opposite sides of line AC.
Prove that points By, Cy, P, and @ lie on a circle.

Solution. Let o, 3,7 denote the angles of AABC'. Without loss of generality, we assume
that Q is on the segment BP.



