o
NIl

M
Bilkent University
Department of Mathematics

ProBLEM OF THE MONTH

February 2006

Problem: Find all real numbers x and y satisfying the following equations:
822 — 2x1? = 6y = 32 + 32%°
Solution: Put A = 822 — 2zy?, B = 6y and C = 322 + 323y

A = C implies that z(5z — 2y* — 32%y?) = 0. Therefore, either x = 0 (and conse-
)
quently y = 0) or x # 0. If x # 0, then y* = TJ;’Q and x > 0. But x > 0 implies
T
y > 0 since B = C implies 2y = 2 + 2312

Square both sides of 2y = 2% + 23y

4y2 — oty $6y4 i 2$5y2
5%

Replace y? by Trat
T

20z 4 252° 1029

2132 T 21322 2132

since x # 0 we get

20(2 + 32%) = 2*(2 + 32?)* + 2527 + 102°(2 + 32%) or

1627 + 82° + 2 — 152% — 10 = 0.

After factorization:

(z — 1)(162° 4 162° + 242" + 242° + 252° + 10z + 10) = 0
The only positive solution is z = 1(in this case y = 1).

Thus, we have two solutions: (0,0) and (1,1).



