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Abstract. We proved that if a graph G of minimum valency § = 6o + 5, with
0. non-negative integer, can triangulate a surface X with (Z) = — an + B, where
B e {0, 1,2}, then G is edge reconstructible.

In this note, all graphs G = (V(G), E(G)) considered will be finite and
simple. Let n = I[V(G)I, m = IE(G)I. For a vertex v € V(G), let d(v) be the degree
of v. If d(v) =k, we call v a k-vertex and we use ng to denote the number of k-
vertices in G.

Surfaces denoted by X in this note are understood to be compact and
connected 2-manifolds without boundary. If a graph G with n vertices and m
edges has an embedding in a surface Z of characteristic %((Z), and if f is the
number of faces of the embedding, the Euler's formula states that

n—m+ f=yZ).
This gives that m < 3n — 3x(X), with equality holding if and only if G
triangulates X.

A graph G is edge reconstructible if its isomorphic class is uniquely
determined by the collection D(G) = {G —¢; e € E(G)} of single-edge-deleted
subgraphs of G. The edge form of the reconstruction conjecture states that every
graph with at least four edges is edge reconstructible. In this note, we give a very
simple proof of the following theorem.

Theorem. Let G be a graph of minimum valency 8 = 60. + 5 with o
non-negative integer. If G can triangulate a surface T with x(£) =— an + B,
where f € {0, 1, 2}, then G is edge reconstructible.

Before we prove our theorem, we need two lemmas. The first lemma is
due to Hoffman[1].

Lemma 1. Let G be a graph of minimum valency &. Suppose that,
for some k = 0, there is a vertex in G of degree § + k adjacent to k + 1 or more
vertices of degree 8. Then G is edge reconstructible.

We define E5 ;= {e € E(G); one end of e is incident to a 3-vertex and the
other end of e is incident to an i-vertex} and t5; = [Egl,i > 3. By Lemma 1, if a
graph G of minimum valency 8 is not edge reconstructible, then ts; < (i — 8)n;.

The second lemma comes from Lemma 1.4. of [2].

Lemma 2. If graph G of minimum valency & contains a triangle
which is incident to one 8-vertex and two (& + 1)-vertices, then G is edge
reconstructible.
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Throughout the rest of this note, G always stands for a graph of
minimum valency & which can triangulate a surface X with x(Z) = — on + .
Since regular graphs and bidegreed graphs [3] are edge reconstructible, we assume
that G is neither a regular graph nor a bidegreed graph. Since G is trivially edge
reconstructible from Gyy for any two adjacent 8-vertices u and v in G, we will
assume that there do not exist any two adjacent 3-vertices in G.

Proof of Theorem. By Lemma 1, we can assume t5; < (i— 8)nj, i>§ +
1. Since G triangulates a surface Z, then m = 3n — 3(Z) = 3(1+ o)n — 3B. Since

2m = ﬁ, in; and n = ), n;, where A is the maximum degree of G, we have
i= i= :

Ng =Ng42 + ... + [A — (8 + 1)]ny + 6.

By éng = ts,i» we have
i=3+1
5,641 = ON5 — 5542~ ... — t5A
=08ng2 + ...+ O[A— (B + DIng — 5542 — ... — g2 + 63

= (20542 — 5,5+2) + .. + [(A = O)np — tgal+ (8 = 2)ngiz + ... + [(8 -
1A - 8%Inp + 68

2%—1 Ng.2 + ... + %—1 [A-@+DInpy +30 + DB + 8_75 Ng,2 + ... +
%[A(S— 3)— 82 + 25 +1] na + 35— B
1
28%% + 8_75115+2 + ..+ 12-[A(8— 3)— 8% +28 +1] np + 3(5 -
1)B.
1
By B >0, it is clear that t5 5.1 2 o+1 ns. Hence G has at least one 3-vertex

2
&+1
which is adjacent to at least -5 (® + 1)-vertices. Therefore G has a triangle

which is incident to one §-vertex and two (8 + 1)-vertices. By Lemma 2, G is
edge reconstructible. #

As corollary of our theorem, we have

Corollary. Let G be a graph of minimum valency 5. If G can
triangulate a surface Z with (%) 2 0, then G is edge reconstructible.
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