
The 37th Chinese Mathematical Olympiad
Fuzhou, Fujian

Day I
December 21, 2021; 8:00–12:30

1. Let a and b be two positive real numbers, and AB a segment of length
a on a plane. Let C and D be two moving points on this plane so that
ABCD is a nondegenerate convex quadrilateral with BC = CD = b and
DA = a. It is easy to see that there exists a circle, with center I, tangent
to all four sides of the quadrilateral ABCD.
Find the precise locus of the point I.

2. Find the largest real number λ with the following property: for any
positive real numbers p, q, r, s, there exists a complex number z = a + bi
(a, b ∈ R) such that

|b| � λ |a| and (pz3 + 2qz2 + 2rz + s) · (qz3 + 2pz2 + 2sz + r) = 0.

3. Find all the integers a such that there exists a set X of 6 integers
satisfying the following conditions: for every k = 1, 2, . . . , 36, there exist
x, y ∈ X such that ax+ y − k is divisible by 37.
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