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Let G be a finite group and S be a subset of G which does not contain the identity element and
is closed under inversion. The Cayley graph Cay(G,S) is a graph with the vertex set G in which two
vertices x, y are adjacent if and only if xy−1 ∈ S. For Ω = {1, . . . , n}, n > 2, we consider the symmetric
group SymΩ and put S = {(1 i) | i ∈ {2, . . . , n}}. The Star graph Sn = Cay(SymΩ, S) is the Cayley
graph over the symmetric group SymΩ with the generating set S.

A function f : V (Γ) → R is called an eigenfunction of a graph Γ corresponding to an eigenvalue θ if
f 6≡ 0 and the equality

θ · f(x) =
∑

y∈N(x)

f(y) (1)

holds for any its vertex x, where N(x) is the neighborhood of x in Γ.
The Star graph Sn, n ≥ 2, is known to be integral (see [2]), and its spectrum consists of all integers

in the range from −(n− 1) to n− 1 (except 0 when n = 2, 3). Despite of the fact that spectral properties
of the Star graph were studied (see [1–3,5]), no explicit construction for the eigenfunctions was known.

In [4], an explicit construction of eigenfunctions of Sn, n ≥ 3, for all eigenvalues θ with n−2
2 < θ < n−1

was presented.
In this work, we generalize ideas from [4] and present eigenfunctions of the Star graph Sn, n ≥ 3, for

all its non-zero eigenvalues.
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