
Stanford Math
Tournament Algebra Tiebreakers April 13, 2024

1. Consider the polynomial 𝑓(𝑥) = 2024𝑥2024 − 2023𝑥 + 1 = 0. Let the roots of the 𝑓(𝑥) be
𝑟1, 𝑟2, ..., 𝑟2024. Compute (2023𝑟1 − 1)(2023𝑟2 − 1)⋯(2023𝑟2024 − 1).
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3. A polynomial 𝑓  with real coefficients satisfies the functional equation

𝑓(𝑓(𝑥) + 𝑦2) = 𝑓(𝑥 + 𝑦)𝑓(𝑥 − 𝑦) + 4𝑓(𝑥𝑦)

for all real 𝑥, 𝑦. What is the sum of all possible values of |𝑓(1)|?


