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Abstract: Let t,(G) denote the number of paths in a graph G and let f : E — Z+
be an edge labeling of G. The weight of a path P is the sum of the labels assigned to
the edges of P. If the set of weights of the paths in G is {1,2,3,...,t,(G)}, then f is
called a Leech labeling of G and a graph which admits a Leech labeling is called a Leech
graph. In this paper, we prove that the complete bipartite graphs K2, and K3, are
not Leech graphs and determine the maximum possible value that can be given to an
edge in the Leech labeling of a cycle.
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1. Introduction

By a graph G = (V, E) we mean a finite undirected graph with neither loops nor
multiple edges. The order |V| and the size |E| are denoted by n and m respectively.
For graph theoretic terminology we refer to Chartrand and Lesniak [2].

Let f: E — Z™T be an edge labeling of G. The weight of a path P in G is the sum
of the labels of the edges of P and is denoted by w(P). Leech [5] introduced the
concept of a Leech tree, while considering a problem in electrical engineering, where
edge labels represent electrical resistance. Let T be a tree of order n. An edge labeling
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206 Leech graphs

f: E — 7Z7% is called a Leech labeling if the weights of the (g) paths in T are exactly
1,2,..., (g) A tree which admits a Leech labeling is called a Leech tree. Since each
edge label is the weight of a path of length one, it follows that f is an injection and
1,2 are edge labels for all n > 3. Leech found five Leech trees which are given in
Figure 1 and these are the only known Leech trees.

Figure 1. Leech trees

Taylor [8] proved that if T is a Leech tree of order n, then n = k? or k2 + 2 for some
integer k. Since then it has been proved by several authors ([1, 7, 9]) that no Leech
trees of order 9, 11 or 16 exist, leaving n = 18 as the smallest open case. In [13] and
[10], it is shown that bistars, tristars and a subclass of trees of diameter n — 2 are
non-Leech trees. Some variations of Leech trees such as modular Leech trees ([3, 4]),
minimal distinct distance trees [1] and leaf-Leech trees [6] have been investigated
by several authors. A parameter called Leech index was introduced in [11], which
measures how close a tree is towards being a Leech tree.

The total number of paths in a graph G is called the path number of G and is
denoted by t,(G). Let f: E — Z™ be an edge labeling of G. The weight of a path P
in G is the sum of the labels of the edges of P and is denoted by w(P). If the set of
weights of the paths in G is {1,2,3,...,¢,(G)}, then f is called a Leech labeling of
G and a graph that admits a Leech labeling is called a Leech graph [12].

Let f be an edge labeling of a graph G such that both f and the weight function w
on the set of all paths of G are both injective. Let S be the set of all path weights.
Let k; be the positive integer such that {1,2,3,...,ks} € S and ky +1 ¢ S. Let
k(G) = maxky, where the maximum is taken over all such edge labelings f. Then
k(G) is called the Leech index of the graph G.

In [12], it has been proved that cycles of order at most 6 are Leech graphs, whereas
complete graphs of order 4, 5 and 6 are non-Leech graphs. The case n > 7 is left as
an open problem for both cycles and complete graphs. It is a simple observation that
K, — {e} and P5 are non-Leech graphs of smallest order and smallest size. Since Cg
is a Leech graph and Ps is not a Leech graph, it follows that the property of being
a Leech graph is not hereditary and hence does not admit a forbidden subgraph
characterization.
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In this paper, we prove that Ks, and Kj,, for n > 2 are non-Leech graphs and
determine the Leech index of these graphs. We also prove some properties of Leech
cycles.

2. Complete Bipartite Graphs

Throughout this section, let X = {uj,us,...,un} and Y = {v1,vs,...,v,} be the
bipartition of K, ,. If P, and P, are two paths having a common end vertex v
and V(P1) NV (Pz) = {v}, then the path obtained by concatenation of P; and P; is
denoted by P; o Ps.

Lemma 1. Let f be a Leech labeling of K n,m,n > 2. Let Py be a © —y path, P2 be a
r—s path, V(P) NV (P2) = ¢p,w(P1) = k,w(P2) =1 and xr € E(Km,n). Then w(P) # k+1
for any path P with x as origin and r ¢ V(P).

Proof.  Suppose there exists a path P with x as origin, r ¢ V(P) and w(P) =k +1.
Then the two paths Po (x,r) and P; o (x,r) o P, have the weight k + 1+ f(xr), which
is a contradiction. O

Corollary 1.  Let f be a Leech labeling of Kupmn,m,n > 2. Let e1 and ex be two
nonadjacent edges, f(e1) =k and f(e2) = 1. Then f(e) # k +1 for any edge e adjacent to

€1 orT eq.

Corollary 2. Let f be a Leech labeling of Ks, and let n > 3. Let Pi and P> be
two vertex disjoint paths such that the end vertices of P1 and Pa cover all the vertices of
X = {u1,u2,us}. Let w(P1) + w(P2) =c. Then f(e) # c for any edge e.

Proof.  Suppose there exists an edge e with f(e) = c¢. Since the end vertices of P
and P, cover X, we may assume without loss of generality that u; is an end vertex
of P; and e. We claim that no vertex of the other partite set Y = {vy,ve,...,v,}
is an end vertex of P,. Suppose v; is an end vertex of Ps. If e = ujv; where ¢ # 1,
then w(P; o (ug,v1) o Py) = w((vs,u1,v1)) = ¢+ f(uyvy), which is a contradiction.
Hence e = ujv; and the other end vertex of P, is us or us. Let us be the other
end vertex of P5. Since n > 3, there exists v; in Y such that v; ¢ (V(Py) UV (PR)).
Now, w(Py o (u1,v;,uz) o Pa) = w((v1,u1,v;,uz)) = ¢+ f(urv;) + f(vuz), which is
a contradiction. Thus no vertex of Y is an end vertex of P, and hence Ps is a us-us
path. Clearly, P; has length 1 and P, has length 2. Let Py = (u1,v1), Po = (u2,v2,u3)
and e = wyv; where ¢ # 1. Since n > 3, there exists v; € Y such that j ¢ {1,2,:}.
Then w(Py o (u1,vj,u2) 0 Po) = w((vi, u1,v5,u2)) = ¢+ f(uiv;) + f(vjuz), which is a
contradiction. Hence f(e) # ¢ for any edge e. O
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Corollary 3. Let f be a Leech labeling of Ksn,n > 3. Let P and P> be two vertex
disjoint paths and let Ps and Py be another pair of vertex disjoint paths such that w(Py) +
w(P2) = w(Ps) + w(Py) = ¢ and the end vertices of Pi, P2, P3, Ps covers all the vertices of
X = {u1,u2,us}. Then f(e) # c for any edge.

Proof. Suppose there exists an edge e with f(e) = c¢. Since the end vertices of
Py, P, P; and P, cover X, we may assume without loss of generality that u; is an
end vertex of P; and e. Proceeding as in Corollary 2, the proof follows. O

Lemma 2. Let f be a Leech labeling of Kon,n > 2. Let f(uiv;) + f(ugv;) = ¢ where
i1 #j. Then f(e) # c for any edge e.

Proof. Suppose f(e) = ¢ for some edge e. Since e is incident with u; or us, we may
assume that e = uq vy, where k # i. If k # j, then w((vg, w1, v5)) = w((vi, w1, v5, u2)) =
c+ f(uivj). If k = j, then for any r # ¢, j, w((vi, u1, vr, u2, v5)) = w((vj, U1, v, uz)) =
¢+ f(urv.) + f(ugv,). Hence the result follows. O

We now proceed to prove that K, and K3, are not Leech graphs for all n > 3.
Throughout the proof S denotes the set of all path weights at each stage. For any
positive integer r, the set {1,2,...,7} is denoted by [r].

Theorem 1. The complete bipartite graph Kz, n > 2 is not a Leech graph.

Proof.  Suppose K ,, is a Leech graph with Leech labeling f. It follows from Lemma
2 that the edges with labels 1 and 2 are adjacent. Suppose f(ujv1) = 1 and f(uqvy) =
2. Then either f(ujvs) = 4 or f(ugve) = 4. If f(uyve) = 4, then [5] C S and there
cannot be a path of weight 6. Similarly, if f(usv2) = 4, then there cannot be a path
of weight 5, which is a contradiction. Hence f(ujvi) = 1, f(ujvz) = 2 and [3] C S.
If 4 is assigned to an edge not adjacent to wqvy,ujve, then it follows from Lemma
2 that the path weights 5 or 6 cannot be obtained. Hence let f(ujvs) = 4, so that
[6] C S. Again it follows from Lemma 2 that if 7 is assigned to an edge not adjacent
to ujvy, u1vs9, then the path weight 8 or 9 cannot be obtained. Hence f(ujvy) = 7,
so that [9] U {11} C S. Now let f(e) = 10. Since 11 € S, e is not adjacent to ujvy. If
e is not adjacent to ujvs, then by Lemma 2, the path weight 12 cannot be obtained.
Hence e = wugvs. Now usvs and wivs are nonadjacent and by Lemma 2 the path
weight 14 cannot be obtained. Hence K3 ,, is not a Leech graph. O

Corollary 4.  The Leech index of Ko, is k(Kan) = 13, form > 4. When n = 3,
k(K2,3) = 8 and when n =2, K22 = Cy which is a Leech graph.

Theorem 2. The complete bipartite graph K3 n,n > 3 is not a Leech graph.
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Proof.  Suppose K3, is a Leech graph with Leech labeling f. Let f(e;) = 1 and
f(e2) = 2. Suppose e; and es are nonadjacent. Then by Corollary 1, the edge es with
f(es) = 3 is nonadjacent to e; and ey and the edge e4 with f(eq) = 4 is nonadjacent
to e; and eg. Thus 1 and 4 are assigned to a pair of nonadjacent edges and 2 and 3
are assigned to a pair of nonadjacent edges. Hence path weight 5 cannot be obtained.
Thus e; and es are adjacent. We consider two cases.

Case 1. ¢ = ujv; and eg = uqvs.

Hence [3] C S. Let f(es) = 4. If e is nonadjacent to e; and es, then by Corollary
1, the label 5 must be assigned to an edge not adjacent to e; and e3. Thus 1 and 5
are assigned to two nonadjacent edges and 2 and 4 are assigned to two nonadjacent
edges. Hence the path weight 6 cannot be obtained.

If e3 is nonadjacent to e; and adjacent to es, then 5 must be assigned to an edge
independent to e; and es, say, f(ugvs) = 5. Then path weight 6 4+ f(uqvs3) repeats.

Now suppose es is adjacent to e; and not adjacent to es. Let es = uov;. Then by
Corollary 1, the label 6 must be assigned to an edge not adjacent to both ey = ujvy
and e3 = ugvy. Hence [7] C S. By Corollary 1 the label 8 must be assigned to an
edge not adjacent to the edges with labels 2 and 6. Thus 1 and 8 are assigned to two
nonadjacent edges and 3 and 6 are path weights of two vertex disjoint paths. Hence,
by Corollary 3, path weight 9 cannot be obtained.

Therefore ez is adjacent to both e; and e;. Let e3 = ujvs. Hence [6] C S. Now
let f(eqs) = 7. If ey4 is not adjacent to e;, then by Corollary 1, the label 8 must
be assigned to an edge e not adjacent to e; and e4. Now if e4 is not adjacent to
es, then f(ea) + f(es) = f(e1) + f(e) = 9 and hence by Corollary 3, the path
weight 9 cannot be obtained. If e is adjacent to ey, then 8 must be assigned to
an edge independent to e; and ey, say, f(usv;) = 8,7 # 1,2 and then 9 + f(vjuq)
repeats. Hence ey is adjacent to e;. Now if ey is not adjacent e, then by Corollary
1, the label 9 must be assigned to an edge e not adjacent to ey and es. Hence
f(es) + f(es) = f(e) + f(e2) = 11 and by Corollary 3, path weight 11 cannot be
obtained. Thus e4 is adjacent to ea. Therefore e4 = ujv4 and so [9]U {11} C S. Now
let f(65) = 10.

Since 11 € S, e5 is not adjacent to e;. If e5 is adjacent to e, then [13]U{16,19} C S.
By Corollary 1, the label 14 must be assigned to an edge e not adjacent to es and es.
If e is adjacent to ej, then path weight 19 repeats. If e is non adjacent to e;, then
fler) + f(e) = f(es) + w(vi,u1,u3) = 15, and by Corollary 3, the path weight 15
cannot be obtained. Therefore es is not adjacent to es. Hence let es = usv; where
j # 1,2. Then the label 12 must be assigned to an edge not adjacent to e; and es.
Let f(usvg) = 12 where k # 2, .

If £ = 1, since ep and wusv, are nonadjacent, the edge es = wupv; with label
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10 and the edge e3 = wjyvs with label 4 are adjacent. Thus 7 = 3. Now
w((ug,vs,u1,v1)) = w((ug,v1,u1,v2)) = 15, a contradiction. If k # 1, then
w((vy,u1,v2)) + f(es) = f(urvr) + f(ugvg) = 13 and hence path weight 13 cannot
be obtained. Hence the labels 1 and 2 cannot be assigned to the adjacent edges
e1 = u1v; and es = uqvs.

Case 2. ¢ = u1v; and eg = uqvy.
Let f(e3) = 4. If e3 is nonadjacent to both e; and ey, then by Corollary 1, the label
5 must be assigned to an edge nonadjacent to e; and es. Thus 1 and 5 are assigned
to two nonadjacent edges and 2 and 4 are assigned to two nonadjacent edges. Hence
path weight 6 cannot be obtained.

If e3 is adjacent to es and nonadjacent to e;, then 5 must be assigned to an edge
nonadjacent to both e; and es. Let f(usvs) = 5. Then the paths (uq,v1,us,vs) and
(va, ua,v1,v3) have weight 6 + f(usv1) which is a contradiction.

Now suppose ez is adjacent to e; and nonadjacent to es. Let e3 = wjve. By
Corollary 1, the label 6 must be assigned to an edge not adjacent to ey and e3. Hence
[7] € S. Again by Corollary 1, the label 8 must be assigned to an edge not adjacent
to the edges with labels 2 and 6. But now 2 and 8 are assigned to two nonadjacent
edges and 4 and 6 are assigned to nonadjacent edges. Hence by Corollary 3, path
weight 10 cannot be obtained.

Therefore e is adjacent to both e; and es. Let es = wugvy. Hence [6] C S. Let
fleq) = 7. If e4 is nonadjacent to ey, then by Corollary 1, the label 8 must be
assigned to an edge e nonadjacent to e; and e4. Now, if e4 is nonadjacent to es,
then f(es) + f(eq) = f(e1) + f(e) =9 and by Corollary 3, the path weight 9 cannot
be obtained. If e4 is adjacent to es, then the label 8 must be assigned to an edge
nonadjacent to both e; and e4. Let f(uzvs) = 8. In this case we get two paths
with weight 13. Hence ey is adjacent to e;. Now if e4 is nonadjacent to ez, then by
Corollary 1, the label 9 must be assigned to an edge e nonadjacent to both ey and
eq. Hence f(e3) + f(es) = f(e) + f(e2) =11 and by Corollary 3, the path weight 11
cannot be obtained, which is a contradiction. Hence K3 ,, is not a Leech graph. O

Corollary 5.  The Leech index of Ksn is k(Ksn) = 14, for n > 4. When n = 3,
k(Ks3) = 10.

3. Leech Cycles

In [12], it has been proved that the cycle C,,, with 3 < n < 6 is a Leech graph. The
Leech labelings of these cycles are given in Figure 2, in which two Leech labelings are
given for Cy. Thus for a Leech graph, the Leech labeling is not in general unique. In
a cycle, since there exist exactly two paths between every pair of vertices, ¢,(C,) =
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n(n —1). In this section, we present results on the maximum label that can assigned
to an edge in a Leech cycle.

o 3 6 13

li’jZ-? 3 4 2 2 1 4 1

4 2 6 5 5

Figure 2. Leech labeling of cycles of order < 6

Theorem 3. Let f be the Leech labeling of a cycle Cr. Then, w(f)=2(3) + 1.

Proof. Let C,, = (v1,v2,...,0n,v1) and f(vive) = 1. Then P = (vq,vs,...,0p,v1)
is the path of maximum weight. Hence w(P) = t,(G) = n(n — 1). Therefore,
w(f) =wP)+1=n*-—n+1=2(3)+1 =

Theorem 4. The mazimum value that can be assigned to an edge in a Leech labeling of
a cycle Cy, is (;) + 1. Also, this mazimum value is attained only by Cs and Cy.

Proof. Let f(e) = M, where M is the maximum value assigned to an edge by f.
Now, P,, = C;,—e is a path of order n and hence w(Cy,—e) > 142+---+(n—1) = (}).
Hence, w(f) =2(3) +1 = w(C, —e) + M > (3) + M. Therefore, M < (}) + 1. Also,
equality holds if and only if w(P,) = (g) and the path weights of all subpaths of P,
are exactly {1,2,..., () —1}. Hence P, is a Leech path. Since P,, P; and Py are the
only Leech paths, the maximum edge label M is attained only for C5 and Cy. O

Theorem 5. The only Leech cycles which admits a Leech labeling in which the mazimum
label is (g) are Cy and Cs.

Proof. Let f(e;) = M = (Z), where M is the maximum value assigned to an
edge by f and ey = wvive. Let P, = C, —e;. Then, w(P,) = (g) + 1 and
all path weights 1,2,...,(;) — 1 must be obtained from P,. Hence, the set of
edge labels of P, is {1,2,...,n — 2,n}. Let f(es) = 1. If e = wgvz, then
w(V3,Va, ..y Un, V1) = (g”) = w(vivz). Hence, es # vovs. Similarly, es # v,vq. If
es = vvi41 and f(v;—1v;) = k then w(vi—1,v;,v,41) = k+ 1. Since 1,2,...,n — 2
and n are already edge weights, k ¢ {2,3,...,n — 3}. A similar argument holds for
f(vit1vi42) = 1 also. Therefore, k and [ are n — 2 and n in some order. If n = 4, this

gives a Leech labeling of C4 with maximum label 6 as given in Figure 2.

Now, let n > 5. Let f(es) = 2. If e3 is adjacent to an edge labeled k then
these two edges together gives a path of weight k + 2. Since, 1,2,...,n — 2 and



212 Leech graphs

n are already edge weights and {w(v;—1v;viy1), w(v;vip1vi12)} = {n — 1,n + 1},
k¢ {1,3,...,n—2}. Hence, e3 is adjacent only to the edge with label n.

Now, since the edges with labels 1 and 2 are non-adjacent, there exists an edge ey
with f(ey) = 3. If e4 is adjacent to an edge labeled k € {1,2,4,...,n — 2} then the
path weight of e4 together with this edge will be in {4,5,7,...,n + 1} which is not
possible. Hence, the only possibility is n — 2 = 3 and this gives a Leech labeling of
Cy with the maximum edge label is 10 as given in Figure 2. O

Theorem 6. The only Leech cycle which admits a Leech labeling in which the mazimum
label is (;‘) — 1145 Cs.

Proof. Let f(e) = (g) — 1, where e = vjvy. Let P, = C,, — e = (v9,v3,...,0Un,01).
Then w(P,) = (4)+2 and all path weights less than () —1 must be obtained from P,.
Hence the set of all path weights of the subpaths of P, is {1,2,..., (;) -2, (g) +2,k},
where k is (%) or (3) 4+ 1. Also, the sum of edge weights of P, is (%) 4+ 2 and hence
the set of all edge labels of P, is {1,2,...,n—2,n+ 1} or {1,2,...,n—3,n—1,n}.
We consider four cases.

Case 1. k = (g) and the set of edge labels of P, is {1,2,...,n—2,n+ 1}.

Since w(P,) = () + 2 and k = (}) is a path weight of a subpath of P,, the label 2
must be assigned to a pendant edge of P,. Let f(vovs) = 2. Now since f(e) = (g) -1
and (g) is a path weight of a subpath of P,, the label 1 cannot be assigned to a
pendant edge of P,. Let f(e1) = 1, where e; is an internal edge of P,. Now, if a and
b are edge labels of two adjacent edges of P, then a + b is not an edge label. Hence,
a+b=n—1ornora+b>n+2 Hence the two edges adjacent to e; have labels
n—2 and n+ 1 and we get path weights n — 1 and n + 2. Now, if f(vsvs) = z then,
w(vg,v3,v4) =x+2=norxz+2>n+3. If 2+ 2=n, then z =n — 2 and hence
e1 = vgvs. But, then w(ve,vs,v4,v5) = 2+ n —2+ 1 = n + 1 which is already an
edge weight, a contradiction. Therefore, the only possibility is f(vsvy) = n + 1 and
eventually f(v4vs) =1 and f(vsvg) = n— 2 and we get path weights n+ 3 and n + 4.
Now, there is an edge with label 3 and if the edge adjacent to it is labeled y then
y+3=mnory+3>n+5 But, y > n+ 2 is not possible and hence 3 is assigned
to a pendant edge of P,. But, then the path weight 3 + (g) —-1= (Z) + 2 repeats.
Hence, this case is not possible.

Case 2. k= (g) and the set of edge labels of P, is {1,2,...,n—3,n—1,n}.

Asin Case 1, f(vovs) = 2 and f(e1) = 1, where e; is an internal edge of P,,. Also, if a
and b are edge labels of two adjacent edges of P,, thena+b=n—2ora+b>n+1.
Hence the two edges adjacent to e; have labels n — 3 and n and we get path weights
n—2 and n+ 1. Now if f(vsvs) = x then, w(ve,vs,v4) =z + 2 > n + 2. Therefore,
f(vsvg) = n and eventually, f(vsvs) =1 and f(vsvg) = n—3. Also, we have obtained
all path weights up to n + 3. Now, if the label y is assigned to an edge adjacent to
the edge labeled 3, then y + 3 > n + 4 which is not possible.
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Case 3. k = (}) + 1 and the set of edge labels of P, is {1,2,...,n —2,n+1}.
Since w(P,) = (3) + 2 and k = (}) + 1 is a path weight of a subpath of P,, the
label 1 must be assigned to a pendant edge of P,. Let f(vovs) = 1. Also, since (g)
is not a path weight of a subpath of P,, 2 cannot be assigned to a pendent edge of
P,. Let f(e;) = 2, where e is an internal edge of P,,. Now, if a and b are edge labels
of two adjacent edges of P,, then a+b=n—1or n or a+b > n + 2. Therefore,
f(vsvg) =n—2o0r n+1. If f(vsvy) = n—2 then we get path weight n—1 also, so that
if an edge adjacent to e; is given label x, then x +2 = n or £ + 2 > n + 2. Therefore,
the edges adjacent to e; are labeled n — 2 and n + 1. Therefore, f(v4vs) = 2 and
f(vsve) = n+ 1. But, then w(ve,vs,v4,v5) =1+ n—24 2 =n+ 1, which is already
an edge weight. Therefore, let f(vsvs) = n+ 1 and then we get the path weight n 4 2
also. Again, if an edge adjacent to ey is given label x, then t +2 =n —1 or n or
x4+ 2 > n+ 3. Therefore, the edges adjacent to e; are labeled n —3 or n —2 or n+ 1.
If e; is adjacent to an edge labeled n + 1 then, e; = v4v5 and we get paths of weight
n+ 3 and n + 4. Now, the edge labeled 3 can be adjacent only to either n — 3 or the
edge labeled n — 4, which implies 3 is assigned to a pendant edge of P,. But, then
f(e) + 3 gives another path weight of weight (%) 4 2, a contradiction. Therefore, the
labels of edges adjacent to 2 are n — 3 and n — 2, so that the path weights n —1 and n
are obtained. Again, if the label y is assigned to an edge adjacent to the edge labeled
3, then y +3 > n + 3 in which case also 3 is assigned to a pendant edge and hence is
not possible.

Case 4. k= (3) + 1 and the set of edge labels of P, is {1,2,...,n—3,n—1,n}.
As in Case 3, f(vov3) = 1 and f(e;) = 2, where e; is an internal edge of P,,. Again, if
a and b are edge labels of two adjacent edges of P,, thena+b=n—2ora+b>n+1.
Therefore, f(vsvy) =n — 3 or n.

If f(vsvy) = n, then we get path weight n 4 1 also. Now, if an edge adjacent to ey is
given label x, then z +2 =n — 2 or x + 2 > n + 2. Therefore, the edges adjacent to
2 are labeled n — 4 and n, so that we get all path weights upto n + 3. Now, if label y
is assigned to an edge adjacent to the edge labeled 3, then y + 3 > n + 4 which is not
possible. Therefore, let f(vzvs) = n— 3 so that we get path weight n — 2 also, so that
if an edge adjacent to e; is given label x, then z + 2 > n 4+ 1. Therefore, the edges
adjacent to ey are labeled n — 1 and n, so that we get all path weights up to n+2. In
this case also, if the label y is assigned to an edge adjacent to the edge labeled 3, then
y+3 > n+ 3 in which case 3 is assigned to a pendant edge and hence is not possible.
So, the only possibility is n — 3 = 3 and this gives the Leech labeling of Cj. O

Corollary 6. The mazimum value that can be assigned to an edge in a Leech labeling of

a cycle Cy,, where n > 7, is less than (g) -1

The following figure gives three different Leech labelings of Cs in which the maximum
labels are (5) —1, () —2 and (%) —3. We strongly believe that cycles of length greater
than 6 are not Leech graphs.
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3 14 6 13 12 S

6 3 5 2 T 2

Figure 3. Leech labelings of Cs
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