
Problem of the Week #6
(Fall 2020)

Given a real number x, find all n-tuples (y1, . . . , yn) that solve the real equation
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Solution:
The equation holds only when y1 = ⋅ ⋅ ⋅ = yn = x − 1.

Proof. Let zk =
√
x − yk, which is assumed to be real. So yk = x − z2k, and in that notation,

the given equation is
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The left side of this equation is real, so the right side is real, and therefore non-negative.

That means the left side is also non-negative. Hence
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zk ≥ n and
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z2k ≤ n. But then:
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(zk − 1)2 ≤ 0

It follows that each zk = 1, and therefore each yk = x − 1.
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