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Abstract

Let ' = (G,0) be a signed graph and A(T") be its adjacency matrix, where
G is the underlying graph of I'. The rank =(I') of I' is the rank of A(T).
We know that for a signed graph I' = (G,0), I' is balanced if and only if
I' = (G,0) ~ (G,+). That is, when T is balanced, then r(I') = (G), where
r(QG) is the rank of the underlying graph G of I'. A nature problem is that: how
about the relations between the rank of an unbalanced signed graph and the
rank of its underlying graph? In this paper, we first prove that r(G) — 2d(G) <
r(I') < r(GQ) + 2d(G) for an unbalanced signed graph with d(G) > 1, where
d(G) = |E(G)| — |[V(G)| + w(G) is the dimension of cycle spaces of G, w(G) is
the number of connected components of G. As an application, we also prove
that 1—d(G) < :((g)) < 1+d(G) for an unbalanced signed graph with d(G) > 1.
All corresponding extremal graphs are characterized.
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1 Introduction

The graphs considered in this paper are finite simple graphs without multiple edges and loops.
Let G = (V(G), E(G)) be a simple graph with vertex set V(G) = {vi,v2,...,v,} and edge
set E(G). The adjacency matriz of G of order n is defined as the n x n symmetric square
matrix A = A(G) = (aij)nxn, where a;; = 1 if v; is adjacent to v; and a;; = 0, otherwise.
The rank r(G) of G is defined to be the rank of A(G), and the nullity n(G) of G is defined
to be the multiplicity of 0 as an eigenvalue of A(G). Obviously, n = r(G) 4+ n(G).

A graph is called empty if it has some vertices and no edges. The degree of a vertex x in
G, written as dg(z), is defined to be the number of vertices which are adjacent to z in G.
Let z € V(G), x is called a pendant vertex if dg(z) = 1 in G, and is called a quasi-pendant
vertex if it is adjacent to a pendant vertex. An induced subgraph C), of a graph G is called
a pendant cycle if C), is a cycle and has a unique vertex of degree 3 in G. Let G be a graph
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