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Definition

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

a(G) := max{|S| | Sis an independent set in G}.
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Inertia bound (Cvetkovi¢ ‘71, Calderbank-Frankl '92)
Let A be a weighted adjacency matrix of G, then

a(G) < n>o(A).

Notation
We write
nzo(G) = mAin nzo(A),

where the minimum runs over all weighted adjacency
matrices of G.
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Inertia bound (Cvetkovi¢ '71, Calderbank-Frankl '92)
Let A be a weighted adjacency matrix of G, then

(G) < no(A).

Question (Godsil 2004)
Is &(G) = n>o(G)?

No! (Sinkovic 2018)
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Sometimes a weak bound

Theorem (Tang-Zhang-Elphick 2025)

If the complement of G contains a spanning (n,d, \) graph
withd < n/2 —1, then

d+x\"3
nZO(G) > (8)\)

Theorem (Tang-Zhang-Elphick 2025)
There is an infinite family of graphs (Hp)n with

a(Hp) <2 and n>q(Gp) = Q(n'?).
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Graph powers

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

a(GK)
size of the largest set of vertices at pairwise distance at
leastk + 1.
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Theorem (Tang-Zhang-Elphick 2025)
If the complement of G contains a spanning (n,d, \)

graph, then
n \1/3
ns0(0) > (5715

For graph powers

Start with complement of pseudorandom graph — ...?
Start with graph power — ...?
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Objective fork = 2
Find a graph G such that
> G = H?
Cay(I',A)? = Cay(I',A + A)
» G is pseudorandom
eigenvalues of Cay(I',A)
» o(G) is small

Idea
Cayley graphs Cay(I',A)
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If |S| = O(\/N/ log N), then there exists T C Z/NZ such
that T+ T =7Z/NZ\ S.
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Lemma (Alon-Roichman 1994)
If S is a random subset of Z/NZ then G is with high
probability an (N, |S|, \/|S| log n)-graph.
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With high probability x + y + z = 0 has no solutions in S.
= G is triangle-free and hence «(G) < 2.
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Theorem (Abiad-M.-van de Berg 202?)
There is family of power graphs G, and 6 > 0 such that

a(G3) <2 and n-o(Gy) = Q(n°).
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