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Abstract. We introduce a new infinite class of bipartite graphs, called jumped
Wenger graphs, which has a similar structure with Wenger graphs. We give
a tight upper bound of the diameter for these graphs and the exact diameter
for some special graphs. We also determine the girth of the jumped Wenger
graphs.
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1 Introduction

Recently, researchers started to focus on a class of bipartite graphs related to
Wenger graphs because of their nice graph theoretic properties [1, 2, 4, 5, 7-10].
Let us to describe these graphs first.

Let IF; be a finite field of order g = p®, where p is a prime and e is a positive
integer. Let m be a positive integer and let B = ]Pg“r1 and £= ]Pg“r1 be two copies
of the (m+1)-dimensional vector space over [F;, which are called the point set
and the line set respectively. Let & = (V,E) be the bipartite graph with vertex
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set V=PUL and edge set E, defined as follow. Given the polynomial functions
fi(x) €F4lx], 2<i<m+1, there is an edge from a point P = (p1,p2, -, Pm+1) €V
toaline L=l1,l,--,l;y+1] € £, denoted by PL, if the following m equalities hold:

L+pa=hf2(p1),
Iz3+ps=1Lf3(p1),

L1+ Pm+1 =1 fur1(p1)-

If (1,2(x),..., fmr1(x)) = (1,x,x2,...,x™), such graphs are called Wenger graphs
[2]. If (1, fa(x),.- o, frns1(x)) = (1,x,xp,...,xpm71), this class of graphs is called lin-
earized Wenger graphs [1]. In this paper, we focus on the more general case when

(L f2(2),-s fns1 ()

= (1,x,x2,...,xi_l,xi+1,...,xj_l,xj+1,...,xm+2), 1<i<j<m+2,

which is called the jumped Wenger graphs with jump points at x’ and x/, denoted
by Ju(g,i,j). In particular, if j=m+2, that is,

(L f2(x),. fns1(x)) = (1,x,...,xi_l,xi+1,...,xm,me),

the graphs have only one jump point at xt. fi=m+1 and j=m+2, the graphs
become Wenger graphs, denoted by W, (g).
The following properties are immediate, see [1].

Proposition 1.1. The jumped Wenger graph J,,(q,i,j) for 1 <i<j<m+2 is g-reqular.

Proposition 1.2. If m+2 <gq, the jumped Wenger graph J,,(q,i,j), for 1 <i<j<m—+1,
is connected.

The organization of this article is as follows. In Section 2 we give an upper
bound of the diameter of a jumped Wenger graph J,,(q,i,j) for any integers i,j,
1<i<j<m+2 and the exact diameter for some special jumped Wenger graphs,
such as (i,j)=(m,m+2),(m+1,m+2) or (m,m+1). In Section 3, we determine the
girth of a jumped Wenger graph J,,,(g,i,j) for 1 <i<j<m+2. Finally, in Section 4
we present our conclusions.

2 The diameter of jumped Wenger graphs

Recall that a sequence of distinct vertices vy,---,v;s in a simple connected graph
& =(V,E) defines a path of length s—1 if (v;,v;,1) €E for every i, 1 <i<s—1. For



