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A signed graph (G, σ) is a graph G together with a function σ : E(G) → {±1},
which is called a signature of G. The set Nσ = {e : σ(e) = −1} is the set of
negative edges of (G, σ) and E(G) − Nσ the set of positive edges. We study flows
on signed graphs, and Fc ((G, σ)) (F ((G, σ))) denotes the circular (integer) flow
number of (G, σ).
Bouchet [1] conjectured that F ((G, σ)) ≤ 6 for every flow-admissible signed
graph. This conjecture is equivalent to its restriction on cubic graphs. We prove
this conjecture for flow-admissible cubic graphs that have three 1-factors such
that any two of them induce a hamiltonian circuit of G. In particular, every
flow-admissible uniquely 3-edge-colorable cubic graph has a nowhere-zero 6-flow.
For a graph G and X ⊆ E(G) let ΣX (G) be the set of signatures σ of G, for which
(G, σ) is flow-admissible and Nσ ⊆ X. Define SX (G) = {r : there is a signature
σ ∈ ΣX (G) such that Fc ((G, σ)) = r} to be the X-flow spectrum of G. The
E(G)-flow spectrum is the flow spectrum of G and it is denoted by S(G). If
we restrict our studies on integer-valued flows, then S X (G) denotes the integer
X-flow spectrum of G.
We study the integer flow spectrum of signed cubic graphs G. There are cubic
graphs whose integer flow spectrum does not contain 5 or 6. But we show, that
{3, 4} ⊆ S(G), for every bridgeless cubic graph G 6= K23 , where K23 is the unique
cubic graphs on two vertices. We construct an infinite family of bridgeless cubic
graphs with integer flow spectrum {3, 4, 6}.
We further study the flow spectrum of (2t + 1)-regular graphs (t ≥ 1). In [2] it is
proven that a (2t+1)-regular graph G is bipartite if and only if Fc ((G, ∅)) = 2+ 1t .
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Furthermore, if G is not bipartite, then Fc ((G, ∅)) ≥ 2 + 2t−1
. We extend this
kind of result to signed (2t + 1)-regular graphs. Let r ≥ 2 be a real number and
G be a graph. A set X ⊆ E(G) is r-minimal if
(1) there is a signature σ of G such that Fc ((G, σ)) = r and Nσ = X, and
(2) Fc ((G, σ ′)) 6= r for every signature σ ′ of G with Nσ′ ⊂ X.
We show for (2t + 1)-regular graphs G, which have a t-factor: A set X ⊆ E(G)
is (2 + 1t )-minimal if and only if X is a minimal set such that G − X is bipartite.
Furthermore, if X ⊆ E(G) is a (2 + 1t )-minimal set and r ∈ SX (G), then r = 2 + 1t
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or r ≥ 2 + 2t−1
.
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