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Abstract
In this paper we defined closed support of a vertex v under addition and closed support of a graph G
under addition. We calculate the closed support for some standard graphs.
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I. INTRODUCTION

In this work we consider finite, undirected, simple graphs G = (V, E) with n vertices and m edges.
The neighbourhood of a vertex v € V(G) is the set N;(v) of all the vertices adjacent to v in G. For a set
X € V(G), the open neighbourhoodN, (X) is defined to be U,y N;(v) and the closed neighbourhood N;[X] =
N;(X) U X. The degree of a vertex v € V(G) is the number of edges of G incident with v and is denoted by
deg;(v) or deg(v). The maximum and the minimum degrees of the vertices of G are respectively denoted by
A(G) and §(G). A vertex of a degree 0 in G is called an isolated vertex and a vertex of degree 1 is called a
pendent vertex or an end vertex of G. A vertex of a graph G is said to be a vertex of full degree if it is adjacent to
all other vertices in G. A graph G is said to be regular of degree r if every vertex of G has degree r. Such graphs
are called r-regular graphs.
A closed support of a vertex, v under addition is defined by X, ey deg(u) and it is denoted by
supp[v]. A closed support of a graph, G under addition is defined by ¥,y ) supp[v] and it is denoted by

supp|G].
I1. DEFINITIONS

Definition 2.1.Let G=(V,E) be a graph. A closed support of a vertex, v under addition is defined by
Yuenpy) deg(w) and it is denoted by supp[v].

Definition 2.2.Let G=(V,E) be a graph. A closed support of a graph, G under addition is defined by
Yvev(cy Supp[v] and it is denoted by supp[G].

I1l. RESULTS

Theorem 3.1.Let G = P,(n > 1). Then supp[P,] = 6n — 8.
Proof. Let G = B, be a path with n vertices. Let V(G) = {v,,vy, ..., v, } With v;v,; € E(G) for all i =
1,2,..,n—1.Thendeg(v,) = deg(v,) = 1; deg(v;) =2 forall i = 2,3,...,n— 1. Then

supp[vi] = Loenpoy) deg(v)

= deg(vy) +deg(v;)

supp[vi]=1+2=3

Similarly,
supp[v,] = 3.
supp[v;] = Xvenw,) deg(@)
=deg(v,) +deg(v;) + deg(vs)
supp[v,] =5

Similarly,

supp[v,—1] = 5.
Foreachi =34,..,n— 2,
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supp[vi] = Xvenpy,) deg(v)
=deg(v;—1) + deg(v;) + deg(v;;1)
supp[v;] = 6.
Now,
supp[G] = Zyev() supp[v]
= supp[vy] + supp[v,] + X7 supp[v] + supp[v,_,] + supp[v,]
=3+5+XF (6)+5+3
=16 + 6(n — 4)
supp[G] = 6n — 8.

Theorem 3.2.Let G = C,,. Then supp[C, ] = 6n.
Proof. Let G = C,, be a cycle of order n. Let V(G) = {vy,v;, ...,v,} and deg(v;) =2 for all i = 1,2, ..., n.
Then
supplv;] = ZveN[vi] deg(v)
supp[v;] = 6.
Now,
supp[G] = ZvEV(G) supp[v]
=6+6+--+6 (ntimes)
supp[G] = 6n.

Theorem 3.3. Let G = K,,. Then supp[G] = n?(n — 1).
Proof. Let G = K,, be a complete graph with n vertices. Let V(G) = {v;, v, ..., v,} and deg(v;) = n — 1 for all
i=12,..,n Then

Supp[vi] = ZveN[vi] deg(v)

= ZvEN[vi] (TL - 1)

=nn-1)

supp[v] = (n—1)n
Now,

supp[G] = Lyev(s) supp(v)

= ZUEV(G) (n— 1)712

supp[G] = (n — Dn?

Theorem 3.4.Let G = K, ,. Then supp[G] = mn(m +n + 2).
Proof. Let ¢ = K,,, ,, be a complete bipartite graph with the bipartition (X,Y) where X = {x,x;,...,x,,} and
Y ={y1,¥2 - Ym}- Thendeg(x;) =nforalli =12,..,manddeg(y;) =mforall j =12, ..,n.
suppl] = Loenpzy deg(®)
= Yyey deg(v) +deg(x;)
=Yy Mn+n
supp[x;]=n(m+1), foralli=12,..,m

supply;] = Xvenyy;) deg(v)

= Yvex deg(v) + deg(y,)

=Y,ex mn+m

supply;]) =mn+m, forallj =12,..,n.
Now,

supp[G] = Xvev sy Supp[v]

= Xrex supp[x] + Xyey supply]

=Yrex n(m+ 1)+ X,y m(n+1)

supp[G] = mn(m + 1) + nm(n + 1)

supp[G] = mn(m +n + 2)

Corollary 3.5.Let G = K, ,,. Then supp[G] = n(n + 3).
Proof.Let G = K ,, be a star graph. Put m = 1 in theorem 3.4, we get supp[G] = n(n + 3).
Theorem 3.6.Let G = W, (n = 4). Then supp[W, ] = (n— 1)(n + 12).
Proof. Let G = W, be a wheel of order n. Let V(G) = {vy, V1, V4, ..., V,,_1 }and deg(vy) = n —1; deg(v;) = 3
foralli =1,2,...,n—1. Then
supp[v] = vy, deg(v) + deg(vy)
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=3+3+--+3((n—1) times)+ (n—1)
=4(n—-1)

Foreachi =1,2,..,n—1,
supp[v;] = Lvenp, deg(v) + deg(v;)
=3+3+3+(n—-1)
supp[v;] =8 +n.

Now,
supp[G] = Xvev(e) supp[v]
= supp[vo] + L1 supp(v;]
=4n—-1D+m+8)(n—-1)
supp[G] = (n — 1)(n + 12).

Theorem 3.7.Let G = F,(n = 4). Then supp[F,] = n? + 11n — 40.
Proof. Let G = F, be a fan of order n. Let V(G) = {vy, v, V3, ..., V,,_1} and deg(vy) =n—1; deg(v;) =
deg(v,_1) = 2;deg(v;) =3 foralli = 2,3,...,n— 2. Then

supp[vo] = Zyenny deg(v)

= deg(vy) +deg(v,_y) + X1} deg(v) + deg(v,)

=2+4+24+3n-3)+n-1

=4n—-6

Supp[vl] = ZveN[m] deg(v)
= deg(vo) + deg(v,) + deg(vy)
=n—1+3+2
=n+4
Similarly,
supp[v,_1] =n +4.
supp[v,] = Zyeny,) deg(v)
=deg(vo) +deg(vy) + deg(v3) + deg(v;)
=n—1+2+2+3
=n+7
Similarly,
supp[v,_,] =n+7.
Foreachi = 3,4,...,n — 3,
supp[v] = Zreny) deg()
=deg(v;_1) + deg(vi41) + deg(vy) + deg(v;)
=34+3+3+(n—-1)
supp[v;] =n+ 8.
Now,
supp[G] = Lvev(s) Supp[v]
= supp[v,] + supp[vy] + supp[v,_1] + supp[v, ;] + i3 supp[v;]
=4n—-6+2n—-8+2n+14+n+8)(n—-5)
=4n+2n+2n+n? +3n—40
supp[G] = n? + 11n — 40.
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