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Let G = (V, E) be a finite connected graph, w : V2 — R, an edge-symmetric weight function and
G = (G, w) the associated weighted graph. We assume that for any subsets A % B of FE,

Zw(e) # Z w(e). (6)

ec A ecB

The minimal spanning tree MST(G') is the unique minimizer of

7(G)=_min > w(e), (7)

TEST) , i

where ST(G) is the set of spanning trees of G (uniqueness is a consequence of (6)). For ¢ > 0, let
G(t) = (V,E(t)), where F(t) = {e € F : w(e) < t} and for v € V, let G(¢,v) be the connected
component of v in GG(¢). The following standard lemma gives a criterion to build to the minimal

spanning tree.

Lemma 3.1. An edge e = {u,v} € F belongs to MST(G) if and only if G(w(e),u)NG(w(e),v) = 0.
Lemma 3.1 can be used as a criterion to define the minimal spanning forest of an infinite graph.

Definition 3.2 (Minimal spanning forest). Let G = (G,w) be a locally finite weighted graph with
w: V2 = R, edge-symmetric such that (6) holds for all finite subsets A # B of edges in E. The
minimal spanning forest of G, MSF(G) is the graph with vertex set V and edges, the set of e € E
such that (1) G(w(e),u) NG(w(e),v) =0 and (1) G(w(e),u) and G(w(e),v) are not both infinite.

It is easy to check that MSF(G) is indeed a forest (no cycles). Also, by Lemma 3.1, if G is
finite, our definition is consistent and MSF(G) = MST(G). Finally, if G is an infinite graph, then
each connected component of MSF((G) is infinite.
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