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Inertia and graphs

Definition
The inertia a symmetric matrix M is the tuple (n+, n0, n−).

Notation
n≥0 := n+ + n0.

Definition
An independent set in a simple graph G is a set of
pairwise non-adjacent vertices.

α(G) := max{|S| | S is an independent set in G}.
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Let A be a weighted adjacency matrix of G, then

α(G) ≤ n≥0(A).

Notation
We write

n≥0(G) := min
A

n≥0(A),

where the minimum runs over all weighted adjacency
matrices of G.
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Theorem (Tang-Zhang-Elphick 2025)
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Graph powers

α(G)
size of the largest set of vertices at pairwise distance at
least 2.

α(Gk)

size of the largest set of vertices at pairwise distance at
least k + 1.
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Find a graph G such that
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Cay(Γ,A)2 = Cay(Γ,A+ A)

▶ G is pseudorandom

eigenvalues of Cay(Γ,A)

▶ α(G) is small

Idea
Cayley graphs Cay(Γ,A)
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Limitations of the bound

Theorem (Abiad-M.-van de Berg 202?)
There is family of power graphs Gn and δ > 0 such that

α(G2
n) ≤ 2 and n≥0(Gn) = Ω(nδ).



Thank you for your attention!
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