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Abstract:

Let 𝑝 be a prime, and let ℤ𝑝 denote the field of integers modulo 𝑝. The Nathanson height of

a point r = ⟨𝑟1, ..., 𝑟𝑑⟩ ∈ ℤ𝑑
𝑝 is defined as ℎ𝑝(r) = min{∑𝑑

𝑖=1(𝑘𝑟𝑖 mod 𝑝) : 𝑘 = 1, ..., 𝑝− 1}.
In 2007 Sullivan and Nathanson applied the concept of Nathanson height in their work on

a special case (Cayley digraphs Cay(ℤ𝑝, {𝑟1, ..., 𝑟𝑑}) of a graph theory conjecture raised by

Chudnovsky, Seymour, and Sullivan.

An explicit formula for the Nathanson height is not known for general 𝑑. For 𝑑 = 2

O’Bryant recently proved that ℎ𝑝(⟨1, 𝑟⟩) = min{𝑞2𝑘(𝑟 + 1) − 𝑝2𝑘𝑝 : 0 ≤ 𝑘 < 𝑛/2}, where
𝑝𝑖/𝑞𝑖 is the 𝑖𝑡ℎ convergent of the continued fraction expansion of 𝑟/𝑝. We study the

properties of continued fractions and further simplify the above expression for ℎ𝑝(⟨1, 𝑟⟩).
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