US g“ ' Language: English |
Day: 2

Ersatz Meth Olympisad

Sunday, October 25, 2026, Eastern Zone Time limit: 4 hours and 30 minutes.
FEach problem is worth seven points.

Problem 4. Let B, C be fixed points in the interior of a circle w. The line BC' meets w at
points A, D such that A, B, C, D are collinear in that order. Let P be a point on w, distinct
from A and D. The lines PB and PC meet w again at points X and Y, respectively.
Suppose the common external tangents to the circumcircles of triangles ABX and C' DY
meet at point S. Prove that, as P varies, S lies on one of two fixed lines.

Problem 5. Let R, denote the set of positive real numbers and R the set of all real
numbers. Find all strictly increasing functions f : Ryy — R+ such that, for every x, z > 0,
the equation

f@—ay+ )+ f(P —yz+2°) = f(@® + 22+ 2%)

has exactly one solution y € R.

Problem 6. Each positive integer is coloured with exactly one of the two colours azure
and beige, and each colour is used infinitely often. Let

ap < g < +-- and by < by <---
be the azure and beige integers, respectively. Form the real numbers
a = 0.ap, ap,ap, - - -, B =0.b4,04,b05 - -,

where each decimal is formed by concatenating the usual decimal representations of the
indicated integers. Can both o and 3 be rational?
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