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Abstract

We give a construction of a family of graphs found by Huang, Huang
and Lin.

In Huang-Huang-Lin [2] the authors constructed various families of designs
and graphs. We give a simplified description of one family.

1 Construction

Let q be a power of 2, and let V be a 3-dimensional vector space over Fq. Let
H = {P1, . . . , Pq+2} be a hyperoval (that is, a (q + 2)-arc) in the projective
plane PV , and let xi be a representative vector of Pi, so that xi ∈ V with
Pi = 〈xi〉, (i = 1, . . . , q+ 2). Let C be the linear q-ary [q+ 2, 3, q]-code obtained
by evaluating all linear forms c ∈ V ∗ at the xi, so that ci = c(xi). There are
precisely q3−i code words with i specified coordinate positions (i = 0, 1, 2, 3).
Any two code words have Hamming distance q or q + 2 (since any projective
line meets H in 2 or 0 points).

Construct a graph Γ with as vertex set C, where two code words are adjacent
when they have Hamming distance q + 2.

Proposition 1.1 The graph Γ is strongly regular with parameters (v, k, λ, µ) =
(q3, 12q(q − 1)2, 14q(q − 2)(q − 3), 14q(q − 1)(q − 2)). Its spectrum is k1 rf sg

(with exponents denoting multiplicities), where r = 1
2q, s = − 1

2q(q − 1) and
f = (q − 1)(q2 − 1), g = (q − 1)(q + 2).

Proof. This is well-known, a special case of the similar construction (due to
Delsarte [1]) for a set X in projective space such that the size of the intersection
|X ∩ Z| for hyperplanes Z takes only two values. In our case the set X is the
dual hyperoval consisting of the q(q− 1)/2 exterior lines of the hyperoval H. 2

The graph Γ is invariant under the transitive translation group. Let ∆ be
its local graph: the graph on all code words of weight q+ 2, adjacent when they
have Hamming distance q + 2.

Proposition 1.2 The graph ∆ is strongly regular with parameters (v, k, λ, µ) =
( 1
2q(q − 1)2, 14q(q − 2)(q − 3), 18q(q

2 − 9q + 22), 18q(q − 3)(q − 4)). Its spectrum
is k1 rf sg, where r = 1

2q, s = − 1
4q(q − 3) and f = 1

2 (q + 1)(q − 2)(q − 3),
g = q2 − 4.

Proof. Direct counting, via inclusion-exclusion. 2

These graphs are the complements of those that follow from [2], Cor. 4.1.
The special case q = 8 was mentioned explicitly in [2], Cor. 4.2.
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