
Accepted Manuscript

Distance-regular graphs of diameter 3 having eigenvalue −1

Sejeong Bang, Jack Koolen

PII: S0024-3795(17)30338-5
DOI: http://dx.doi.org/10.1016/j.laa.2017.05.038
Reference: LAA 14186

To appear in: Linear Algebra and its Applications

Received date: 3 August 2016
Accepted date: 19 May 2017

Please cite this article in press as: S. Bang, J. Koolen, Distance-regular graphs of diameter 3 having eigenvalue −1, Linear
Algebra Appl. (2017), http://dx.doi.org/10.1016/j.laa.2017.05.038

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are
providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting
proof before it is published in its final form. Please note that during the production process errors may be discovered which could
affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.laa.2017.05.038


Distance-regular graphs of diameter 3 having eigenvalue −1

Sejeong Bang
Department of Mathematics

Yeungnam University, Gyeongsan-si, Gyeongsangbuk-do 38541, Republic of Korea
e-mail: sjbang@ynu.ac.kr

Jack Koolen
School of Mathematical Sciences

University of Science and Technology of China, Hefei, 230026, Anhui, PR China
e-mail: koolen@ustc.edu.cn

May 22, 2017

Abstract

For a distance-regular graph of diameter three Γ, the statement that distance-3 graph Γ3 of
Γ is strongly regular is equivalent to that Γ has eigenvalue −1. There are many distance-regular
graphs of diameter 3 having eigenvalue −1, such as the folded 7-cube, generalized hexagons of
order (s, s) and antipodal nonbipartite distance-regular graphs of diameter 3. In this paper, we
show that for a fixed positive integer α (β, respectively), there are only finitely many distance-
regular graphs of diameter 3 having eigenvalue −1 and a3 = α ( b1c2 = β and a3 �= 0, respectively).
Such distance-regular graphs for small numbers α = 1, 2 or β = 3 with a3 �= 0 are classified.
We show that there are no distance-regular graphs with intersection array {44, 35, 3; 1, 5, 42}.
Moreover, we classify the distance-regular graphs with diameter 3 and smallest eigenvalue greater
than −3.
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1 Introduction

For Γ a distance-regular graph of diameter 3, the statement that distance-3 graph Γ3 of Γ is a
strongly regular graph is equivalent to that Γ has eigenvalue −1 (see [2, Proposition 4.2.17]). There
are many distance-regular graphs of diameter 3 having eigenvalue −1, such as the folded 7-cube,
generalized hexagons of order (s, s) and antipodal nonbipartite distance-regular graphs of diameter
3. In this paper we study distance-regular graphs of diameter 3 having eigenvalue −1. In Theorem
1.1 (Theorem 1.2, respectively), we show that for a fixed positive integer α (β, respectively), there
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