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Abstract. In this paper, we present a way of constructing a topology on a vertex set of a graph
using monophonic eccentric neighborhoods of the graph G. In this type of construction, we char-
acterize those graphs that induce the indiscrete topology, the discrete topology, and a particular
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1. Introduction

A metric or distance function in a non-empty set is known to generate a topology on
the set via the family of open balls the metric induces. Indeed, it is well known that every
metric space is a topological space. Topologizing a non-empty set can well be done by
using a family of subsets of the set (as done in a metric space) that will serve as a base of
some topology on the given set. Recently, topologizing the vertex set of a given graph was
done to obtain topological spaces from a given graph. Gervacio and Diesto [2] used the
standard neighborhoods of a graph to construct a topology on its vertex set. Admittedly,
due to its limited circulation, the work is not so popular. This construction, however, was
further studied in [3], [6] and [1].

Nianga and Canoy in [8] presented another way of generating a topology on a graph
using the hop or 2-step neighborhoods of a graph. They further investigated in [9], the
topologies induced by the complement of a graph, the join, corona, composition and the
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Cartesian product of graphs. The same construction was also studied by Canoy and
Gimeno [4].

In this paper we construct a topology on a vertex set of a graph using its mono-
phonic eccentric neigbhorhoods and investigate some of the topological structures and
properties of the space generated. Under this construction we, among others, characterize
those graphs that induced the indiscrete topology, the discrete topology and a particular
point topology. For any two vertices u and v in a graph G, the distance dg(u,v) is the
length of a shortest path joining v and v. The open neighborhood of a point u is the set
N¢(u) consisting of all points v which are adjacent to u. The closed neighborhood of u is
N¢lu] = Ng(u)U{u}. For any A C V(G) U N¢(v) is called the open neighbor-

vEA
hood of A and Ng[A] = Ng(A)UA is called the closed neighborhood of A. The complement

of Ng[A] is denoted by Fg[A] that is, Fg[A] = V(G)\Ng[A]. If A = {v}, then we write
FglA] = Fgv]. For each v € V(GQ), N&(v) = {u € V(G) : dg(u,v) = 2} is called the open
hop neighborhood of v and NG[ v ={v}U NG( v) is called the closed hop neighborhood of
v. For any A C V(G) = U NG ={veV(G): ( )N A # @} is called the

a€A
open hop neighborhood of A and N3Z[A] = AU NZ(A) is the closed hop neighborhood of

A. Denote by FA[A] the complement of NA[A], that is, FZ[A] = V(G)\NZ[A]. Recently,
Titus [10] introduced some concepts related to monophonic paths in a graph. A chord of a
path P in a graph G is an edge joining two non-adjacent vertices of P. A P in a graph G
is called a monophonic path if it is chordless. For any two vertices v and v in a connected
graph G, the monophonic distance d¢?(u, v) from u to v is defined as the length of a longest
u-v monophonic path in G. The monophonic eccentricity et (v) of a vertex v in G is the
maximum monophonic distance from v to a vertex of G. The monophonic radius rad,,(G)
of graph G is rad,(G) = min{ef(v) : v € V(G)}. A vertex w in G is a monophonic
eccentric vertex of a vertex v in G if e (v) = d@%(w,v). In this case, we say that w is a
monophonic eccentric neighbor of v. The set of all monophonic eccentric vertices (neigh-
bors) of v is denoted by Ng"(v). That is, Ng"(v) = {w € V(G) : d(w,v) = e (v)}. The
monophonic eccentric open neighborhood of A C V(G) given by Ng"(A) = U N (a)

acA
The monophonic eccentric closed neighborhood of A is Ng"[A] = AU Ng"(A). The com-

plement of N&"[A] is Fi"[A] = V(G)\Ng"[A]. If A = {v}, we write FG"[A] = Fg"[v].
For other basic concepts not defined here, we refer the readers to [5] and [7].

2. Results

The first few results show how a topological space from a given graph G is being
constructed using the monophonic eccentric neighborhoods of the graph.

Lemma 1. Let G be any graph and let A, B C V(G). Then

N&" (AU B) = N&»(A) U NG (B).
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Proof. Clearly, Ni*(A) € N (AUB) and Ng"(B) € N&i* (AU B). Hence, Ng"(A) U
NE™(B) € Ng*(AU B). Next, let w € Ng*(AU B). Then there exists v € AU B such
that di%(w,v) = eg#(v). Thus, w € NG*(A) or w € Ng"(B) showing that Ng" (AU B) C
Ng™(A) U N&™ (B). Therefore, equality holds. O

Lemma 2. Let G be any graph. If A,B C V(G) and A C B, then FG"[B] C Fgr[A].

Proof. Let v € Fg"[B]. Then v ¢ B and v is not a monophonic eccentric vertex of
any vertex in B, that is di%(v,b) # ef(b) for all b € B. Since A C B,v ¢ A and v is
not a monophonic eccentric vertex of A, that is, di¥(v,a) # ef(a) for all a € A. Thus,
v € Fgr[A]. Therefore, Fg"[B] C Far[A]. O

Lemma 3. Let G be any graph. If A, B C V(G) then
Fer[Au B] = Fgr[AlN Fgr (Bl

Proof. Since A C AUB and B C AUB, F"[AUB] C Fgr[A] and Fg'[AUB] C FG" [ B]
by Lemma 2. Thus,
Fer[Au B] C Fgr[AlN Fgr (Bl

Now, let v € Fg"[A]N Fg[B]. Then v € FG"[A] and v € Fg[B]. It follows that v ¢ A,
v¢ B,v¢ Ng"(A) and v ¢ NG (B). Hence, by Lemma 1, v ¢ AUB and v ¢ Ng"(AUB).
Therefore, v € FG"[AU B and Fg"[A| N FG[B] C Fgn[AU B]. Accordingly,

FEm[AU B] = F&r[A] 0 FEm[B).

O]

Note that Lemma 3 can also be proved using Lemma 1. By induction on the number
of sets involved, the next is immediate.

Theorem 1. Let G be any graph. If Ay, As, ..., A, are subsets of V(G), then
U4

= F&r Al
=1 =1

Theorem 2. Let G be any graph. The family Bg» = {Fg"[A] : A C V(G)} is a base for
some topology on V(G).

Em
FG

Proof. Note that N&"[@] = @ and so F"[@] = V(G) € Bg*. Now let A, B C V(G).
By Lemma 3, Fi"[A] N F[B] = FGn[AU B] € Bg. Therefore, B is a base for some
topology on V(G). O

Henceforth, we denote by 75" the topology generated by Bg". Also we denote by Zg
and D¢ the indiscrete and the discrete topologies on V(G), respectively.

Theorem 3. Let G be any graph. The family S = {Fg"[v] : v € V(G)} forms a subbase
for Tgm.
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Proof. Let Si* = {Fg"[v] : v € V(G)} and let A = {ai,aq,...,a,}. By Lemma

3, Forlaa] N FGm [ag] N Fglan] = FE[A]. Thus, every element of B is a finite
intersection of members of Sem Therefore B is a subbase of 75" O

Theorem 4. Let G be any graph of order n > 1. Then 75" is the indiscrete topology if
and only if G = K,,.

Proof. Suppose that 75" is the indiscrete topology. Suppose further that G # K.
Then there exist z,y € V(G) such that d%(z,y) = ef(x) > 2. Let P = [z1, 22, ..., Tk,
where z; = = and x; = y, be an -y monophonic path. Then k& > 3 and zp ¢ NG [].
Hence, xy € Fg"[x] # @. Since x,y ¢ F&™[x], it follows that Fg[z] # V/(G). Therefore,
74" is not the indiscrete topology, a contradiction. Thus, G = K,,. Let G = K, and let
A be a non empty subset of V(G). Then Ni"[A] = V(G). Hence, Fi"[A] = @. Therefore,
7" is the indiscrete topology on V(G). O

Theorem 5. Let G be any graph. Then 75" is the discrete topology on V(G) if and only
if for each a € V(G) and for each v € V(G) with a € NG™(v), there exists w € V(G)\{a}
such that v € Ng"(w) but a ¢ N&™(w).

Proof. Suppose that 75" is the discrete topology Dg on V(G). Let a € V(G) and let
v € V(G) with a € Ng" (v ) Since 75" is the discrete topology, {a} € Bg", that is, there
exists A C V(G) such that Fg"[A] = {a}. Since a € NG"(v),v ¢ A. Also, v ¢ Fi"[A]
implies that there exists w € A such that di%(w,v) = ef(w), that is, v € Ng"(w).
Moreover, because a € Fg"[A], a ¢ N&"(w). Thus, G satisfies the desired property. For
the converse, suppose that the given condition is satisfied by G. If G = K, then clearly,
76" = Dg. Suppose G # K. Let a € V(G) and let A, = {v € V(G) : a € Ng"(v)}. Set
A =V(G)\(AqU{a}). Then, by assumption, A # &. Since a ¢ A and a ¢ N5"(w) for all
w € A, it follows that a € Fg"[A]. Suppose there exists ¢ € Fi"[A]\{a}. Then ¢ ¢ AU{a}.
Hence, ¢ € A,, that is, a € N5"(q). By assumption, there exists w ¢ A, U {a} such that
q € Ng"(w), that is, d%(q,w) = eg(w). This contradicts the fact that ¢ € Fg"[A].
Therefore, Fi"[A] = {a}. Since a was arbitrarily chosen, it follows that {a} € 75" for all
a € V(G). Thus, 75" is the discrete topology. O

Corollary 1. Let G1,Go, ...,Gp be graphs such that 75" = Dg, for each i € {1,2,...,n}.

IfG = JGi, then rg" = Dq.
=1

Proof. Let G = U G; and let a,v € V(G) such that a € Ng"(v). Then there exists a

=1
unique i € {1,2,...,n} such that a,v € V(G;). Hence, a € Ng" (v). Since 75" = Dg,, there
exists w € V(G )\{a} such that v € Ng"(w) and a ¢ NG (w ) by Theorem 5. Thus, there
exists w € V(G)\{a} such that v € Ne’" (w) and a ¢ Ng”( w). Therefore, 75" = Dg. O
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Corollary 2. If G = K,,, then 7§" = Dg.
Proof. Let a € V(G). Then A, = {v € V(G):a € Ni"(v)} = @. Let
A =V(G)\[Aa U{a}] = V(G)\{a}.
Then, Fi'[A] = {a} € 75". Thus, 75" = Dg. O

Lemma 4. Let G = C,, = [v1,v2, ...Un, v1] be a cycle with n > 3. Then e (v) =n — 2 for
all v € V(Q).

Proof. Suppose w € V(C),). Without loss of generality, let w = v;. Since
e¢ (w) = max{d@ (w,v):v e V(Cy)},

it follows that efy (w) =n — 2. O

Example 1. Let C5 = [v1,v2,v3,v4,v5,v1]. Then by Lemma 4, we have

Nezlv] = {vr, vs,v4} Fgro] = {va,vs}
Ne; [v2] = {v2, va, v5} Feit[va] = {v1,vs}
N vs] = {v1,vs, 05} Férvs] = {2, va}
N; [va] = {v1, v2, 04} Feit[va] = {vs, vs}
Nei'los] = {va, vs, 05} Fer [vs] = {v1,v4}

Note that

Feivo] N FEE [vs] = {v1}
Ferlol N FEr fug] = {va}
Ferlo] N FEr [ug] = {vs}

Since {v1}, {va}, {vs}, {va}, {vs}, {ve} € B, it follows that 75" = D

Ferlvs] N F [vs] = {va}
Fern] 0 FE v = {os}-

Example 2. Consider now Cg = [v1,v2, V3,04, V5,06, v1]. Then by Lemma 4, we have

Nep[vi] = {v1,vs,vs}

NE™va] = {2, v4, v6}

]
i [v2]
]
]
]
]

NErvs] = {v1,v3,vs5}
Nei[va] = {v2, v4, v6}
Nep[vs] = {v1,vs,v5}

[
[
ol
[
[
[

Nep[vs] = {v2, v4, v6}

Ferlo] = {2, va, v6}

F&rva] = {v1,vs,vs}

F&r[vs] = {v2,v4, v6}
F&r[va] = {v1,v3,v5}

F&r[vs] = {v2, v4, v6}

[01]
[v2]
[v3]
[v4]
[v5]
[v6]

F&rve] = {v1,vs, vs}.

Note that {vi}, {va}, {vs}, {va}, {vs}, {ve} & B¢. Hence, 75" # D -
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Theorem 6. 75" # D¢, forn =3,4,6 and 75" = Dg,, forn € {5,7,8,...}.

Proof. Since C3 & K3, Tg; = Tc, # Dy by Theorem 4. Let Cy = [v1, v2, v3, v4, v1] and
let @ =v1. Set Aq = {v € V(Cy) :a € Ng"(v)}. Then by Lemma 4, A, = {v3}. Note that
v3 & NG (v2)NNG" (v4). Hence, we could not find w # a such that v3 € Ng (w). Therefore,
Cy does not induce the discrete topology. Suppose Cg = [v1, v2, v3, V4, V5, V6, v1] and let
a = 1. Set A = {v € V(Cs) : a € Ng'(v)}. Again, by Lemma 4, A, = {v3,vs}. Note
that the only vertex w # a with vy € N&"(w) is vs. However, a = v € Ng(vs). Thus, by
Theorem 5, Cs does not induce the discrete topology. Next let n = 5 and let a € V(C5). We
may assume that a = vy. Let A, = {v € V(Cy) 1 a € Ng"(v)}. Then A, = {v3,v4}. Since
v3 € N&"(vs),v4 € NG (v2) where vg, v5 ¢ Ay, it follows from Theorem 5 that 75" = D .
Suppose n > 7. Let a = vy. Then, A, = {v € V(Cy) : a € Ng"(v)}. Thus, Ag = {vs, vn-1}.
Note that v3 € Ng’: (vs) and v, € Na’: (vp—3) but v, ¢ Ng: (vs) N Ng’: (vp—3). Thus, by
Theorem 5, 75" = D, O

Theorem 7. Let G = C, be a cycle with > 4. Then

V(G)\{U“ Vi+2, Uz’+n—2}a Zf 1=1,2
Fer o] = V(G)\{vi—2, vi, vita}, if 3<i<n—2
V(G)\{,Ui_n‘f'QJ Vi—2, Ui}a Zf 1= n,n— 1

where Vi19 = Vitn—2 and vji—g = Vi—pt2 if n = 4.

Proof. Let i = 1. By Lemma 4, ef(v) = 2. Thus, Ng"[v1] = {vi1,vs3}. Hence,
Fgrlvl] = V(Co)\{vi, vipo}. Similarly, if ¢ = 2, then FZ"[va] = V(Cy)\{vi, vita}. If
i = n, then N7 [v4] = {v2,v4}. Thus, FE [va] = V(Cy)\{vs, vi—2}. Similarly, if i = n — 1,
then i [vs] = V(Cy)\{vi,vi—2}. Let i € {1,2}. By Lemma 4, Ng"[v1] = {v1,v3,v5-1}
and Ng’: [va] = {v2,v4,v,}. Thus, Fg;" [v;] = V(Cn)\{vi, vit2, Vitn—2}. Suppose that i €
{3,4,...,n — 2}. Then, N&"[vi] = {vi—2, vi, viy2}. It follows that

Fgr[vi] = V(Cp)\{vi-2, vi, vita}.

Next, suppose, i € {n,n — 1}. By Lemma 4, NEJS [vn] = {v2,Vn—2,v,} and Ngfn” [Un—1] =
{v1,Vn—3,vn—1}. Therefore,

FE vi] = V(Cn)\{vi-2, vi, vi—nt2}-
This proves the assertion. O
Lemma 5. F'[v] = @ for all v € V(Cs).
Theorem 8. Let G = P, = [v1,v2,...v,] be a path of order n > 3.

(a) If n is even, then 75" has a subbase consisting of all sets of the form

em[,,.] — V(G)\{U“Un} ZfZS
Felu ‘{ VO ifi>

I3 0)3
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(b) If n is odd, then 75" has a subbase consisting of all sets of the form

V(G)\{vi,vn}  ifi<
Fgrlv) =< V(G)\{vr,vi,vn} if i= 24
V(G)\{vr, v} if i> 25t

Proof. Suppose n is even. Let i < §. Then N&™[v;] = {v;, v, }. Hence,
Fer v = V(G)\{vi,vn}. If i > 5, then NG [v;] = {v1,v;}. Thus, Fg"[v;] = V(G)\{v1, vi}.
Suppose n is odd. Let i < 2. Then N&"[v;] = {v;,vn}. Thus, F&"[v;] = V(G)\{v;, v, }.
Suppose i = 2. Then N&"[v;] = {v1,v;,vn}. Hence, Fg"[v;] = V(G)\{v1,v;,vn}. Let
i > 2 Then N&"[v;] = {v1,v;}. Therefore, F&" [v;] = V(G)\{v1,vi}. O

Theorem 9. Let G = P, = [v1,v2,...v,] be a path of order n > 3. Then {v} € 75" if and
only if v # vy, Uy

Proof. Suppose {v} € 75". Suppose further that v = v;. Then there exists @ # A C
V(G) such that Fg"[A] = {v1}. This means that v; ¢ A and d%(vi,a) # e (a) for all
a € A. Since Ng"(v,) = {v1},vn ¢ A. First, suppose that n is odd. From Theorem 8 (b)
it follows that v; ¢ A for all ¢ > ”%‘1 Hence,

n+1

Ag{vj:1<j< B

}.

Thus, by Theorem 8, vas1 € F5"[A], a contradiction. Suppose n is even. From Theorem
2
8 (a), v; ¢ Afor all i > 3. Thus,

Ag{vj:1<j§g}.

Hence, by Theorem 8, vz 1 € Fgr[A], a contradiction. Therefore, {v1} ¢ 75". Similarly,
{vn} ¢ 75™. For the converse, suppose that v # vi,v, and let v; € P,. Consider the
following cases:

Case 1. 1 < j < [5]. Let A=V (G)\{vj,vn}. Then Fi"[A] = {v;}.

Case 2. j = [2]. If nis odd and j = %}, then set B = V(G)\{v1,v;,v,}. Then FG"[B] =
{v;}. If n is even, set B = V(G)\{v;, v, }.

Case 3. [§] < j <n.Let D =V(G)\{v1,v;}. Then Fg"[D] = {v;}. Therefore, {v;} € 75"
for all j € {2,3,...,n —1}. O

Definition 1. The join G+ H of graphs G and H is the graph K with V(K) =V (G) U
V(H) and E(K) = E(G)UE(H)U{uw :u € V(G) andv € V(H)}.
Theorem 10. Let G be any graph and let K1 = (v).

(1) If G is connected, then

, if [we V(G) and e (w) = 1]
PR qlw] = orw=wv
Ferwl U {v}, if w e V(G)anded(w) > 2.
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(13) If G is disconnected, then

a, ifw=wv
em ) Ng(w)u{v} ifweV(G) and
Friglo] = “ 1 < e (w) <2

FerwlU{v}, ifwe V(G) and e (w) > 3.

Proof. (i) Let G be a connected graph. Suppose w € V(G) and ef(w) = 1. Then,

Ng qlw] = V(K1 +G). It follows that F*, ,[w] = @. Clearly, if w = v then F' ,[w] =
@. Next, suppose w € V(G) and e (w) > 2. Then [w, v, g] is a monophonic path in K; +G
for all g ¢ Ng(w). Moreover, since every monophonic path in G is a monophonic path in
K + G. 1t follows that Ny, o[w] = Ng"[w]. Thus, Fi", o[w] = Fgw] U {v}.
(i) Let G be a disconnected graph. Clearly, if w = v, then Ni» ;[w] = V(K1 + G)
and F" [w] = @. Suppose w € V(G) and 1 < eff(w) < 2. Observe that Ny, o [w] =
V(G)\Ng(w). Hence, F, ;[w] = Ng(w)U{v}. Suppose w € V(G) and e (w) > 3. Since
every monophonic path in G is a monophonic path in K; + G. It follows that N ,[w] =
NE™ [w]. Therefore, FE™ [w] U {v}.

Corollary 3. Let K; = (vg) and let G be any graph. Then,
(1) Ski+c ={@} U{FZ"[w]U{v}:w € V(G) and efi(w) > 2} if G is connected,

(i1) Sk+a = {9} U{Ng(w) U{vg} : w € V(G) and degg(w) = 0 or 1 < ef(w) <
2} U{FE [w] U {vo} : w € V(Q) and e (w) > 3} if G is disconnected.

(49i) {v} ¢ 7" g for allv € V(G).

Proof. Set H = K. By Theorem 10 (i) and Theorem 10 (éi), () and (¢i) hold. By (7)
and (i7), (7i7) holds. O
Lemma 6. Let K1 = (vo) and let G be any graph with rad,(G) > 2. Then {vo} € T, -

Proof. Suppose G is any graph with rad,,(G) > 2. Then, ef(z) > 2 for all z € V(G).
Let v € V(G). Since v ¢ (Fg"[v] N {vo}), it follows that v ¢ ﬂ (Fgm[2] M {wo}). Since
zeV(Q)
v was arbitrarily chosen, {vg} = ﬂ (F&m[z] U {vo}). By Corollary 3,
zeV(G)

(Fg" [z U {wo}) € Sgiia € T o

Therefore, {vo} € T2, - O

Definition 2. Let X # @ and p € X. The particular point p topology on X is the class
7, ={0}U{AC X :pe A}



A. Gamorez, S. Canoy Jr. / Eur. J. Pure Appl. Math, 14 (3) (2021), 695-705 703

Theorem 11. Let K; = (vg) and let G be a connected graph with rad,,(G) > 2. Then
TK +q 18 the particular point topology Ty, if and only if T is the discrete topology on
V(G).

Proof. Suppose 75" is the discrete topology on V(G). Note that {vo} € 75" +G Now,
since {vo} € (Fg"[w] N {vo}) for all w € V(G), it follows that {v} ¢ By, o C 77", o

Next, since 75" is a discrete topology, {v} € Bg" for all v € V(G). Hence, there exist
k

Vj1, Vjgs o, U, € V(G) such that {v} = ﬂ F¢m[vj,]. Therefore,
s=1

k k
{vo, v} = (ﬂ Fgr [Ujs]) Ufvo} = () (Fg"[oz] U {wo}) € B C TR

s=1 s=1

Accordingly, TRy G = Tu,- For the converse, suppose that 7/, o = Ty,. Let v € V(G).

Since TK 1q = Twos {vg,v} € TK - Hence, there exists a basic open set B € K e

such that v € B C {vp,v}. Since {v} cannot be a finite intersection of subbasic open

sets of the form FZ"[w] U {vo}, it follows that B # {v}. Thus, B = {vg,v}. This means
t

that there exist vj,, vj,, ..., v, € V(G) such that {vo,v} = ﬂ (F&m[vg,]U{vo}). Therefore,

k=1
t

{v} = ﬂ F&rlvg, ], that is, {v} € Bg» C 75", This shows that 75" is the discrete topology

k=1
on V(G). O

Theorem 12. Let H be a graph with rad,,((V(H)\{vo})) > 2 and let vo € V(H). Then
T = To, if and only if H = (vo) + G for some graph G such that rad,(G) > 2 and 75"
is the discrete topology on V(G).

Proof. Suppose 7" = Ty,. Suppose further that there exists v € V/(H)\{vo} such that
vov ¢ E(H). Then e}}(vg) > 2. This implies that Ny (vg) # @ and Ny (vo) N Ny* (vo) = @.
Hence, Ng(vo) C Fy"[vo]. This gives a contradiction because vg ¢ Fi" [vo] and F*[vo] €
Ti". Therefore, vov € E(H) for all v € V(H)\{vo}. Let G = (V(H)\{vo}). Then H =
<v0> +G. By Theorem 11, 75™ is the discrete topology on V(G). For the converse, suppose
H = (vg) + G for some graph G such that rad,,(G) > 2 and 75" is the discrete topology
on V(G). Then by Theorem 11, 757" = 7y,. O

Corollary 4. Let G = W, = (vo) + C),, where n € {5,7,8,...}. Then 7'5[}:1 is the particular
point topology Ty,.

Proof. Let n € {5,7,8,...}. Then 75" is the discrete topology on V(C;,) by Theorem
6. Thus, by Theorem 11, e’: is the particular point topology 7y,. O

Theorem 13. Let G = F,, = (vo) + P, (n > 4). Then {vo,v} € 7" for all
v e V(Py,)\{v1,vn}.
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Proof. Suppose v € V(P,)\{v1,v,}. By Theorem 9, {v} € 7p". Thus, {v} € Bp".

k

Hence, there exist v;,,vj,, ..., v;, € V(P,) such that {v} = m Fpm[vg,]. Therefore,

s=1

k

{vo, v} = [)(FEr[vi,) U{wo}) € By € 75,

s=1

proving our assertion.

Theorem 14. If n is a positive integer and K1 = (vg), then

em _ {@7 V(Kl,n)} 'lfn =1
TKl’n B {Q’ {’Uo}, V(Kl,n)} an > 2.
Proof. By Corollary 3,
en _ {9} ifn =1
Kin = 1 {2} U{we} otherwise.
Hence,
em __ {gav(Kl,n)} ifn=1
Fm {@,{vo}, V(K1,)} ifn>2.
This proves the assertion.
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