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ABSTRACT

Let G=(V,E) beasimple graph with vertex set V and edge set E. A function f:VUE —{-11} issaidtobeare-

verse total signed vertex dominating function if for every veV , the sum of function values over v and the elements
incident to v islessthan zero. In this paper, we present some upper bounds of reverse total signed vertex domination
number of a graph and the exact values of reverse total signed vertex domination number of circles, paths and stars are

given.
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1. Introduction

In this paper we shal use the terminology of [1]. Let
G=(V,E) be a simple graph with vertex set V(G)
and edge set E(G). Let |\/(G)|:n, |E(G)|:m. For
every veV , the open neighborhood of v, de- noted by
N (V), is a set {uluve E} and the closed neighbor-
hood of v, denoted by Ng[v], is aset Ng(v)U{v}.
We write d; (v) for the degree of a vertex veV (G)
and the maximum and minimum degree of G are de-
noted by A and &, respectively. For everyveV , the
edge-closed neighborhood of v, denoted by N¢[v], is

Ng [v] ={X/x=vor xisincident tov}.

Many domination parameters in graphs has been stud-
ied richly [2-4] A function f:V —{-11}is a signed
dominating function if for every vertex

VeV, f(N[V])=ZueN[v]f(u)Zl'

The weight o(f) of f isthe sum of the function
values of dl verticesin G . The signed domination num-
ber y,(G) of G is the minimum weight of signed
dominating functionson G . This concept was introduced
by Dunbar et al. [5] and has been studied by several au-
thors[6-9]. As an extension of the signed domination, we
give the definition of the reverse total signed vertex
domination in agraph.

Definition 1. Let G=(V,E) be a simple graph. A
reverse total signed vertex dominating function of Gisa
function f:VUE —{-11} such that f(Ng[v])<0

foral veV .Thereversetota signed vertex domination
number of G, denoted by 2, (G), is the maximum
weight of a reverse total signed vertex dominating func-
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tion of G. A reverse total signed vertex dominating
function f is caled a yg, -function of G if w(f)=

7w (G).
2. Properties of Reverse Total Signed Vertex
Domination
Proposition 1 For any graph G,
Ve (G)=(n+m)(mod2).
Proof. Let f bea y2 -functionof G.Then
Yo (G)= T (V)+ 1 (E).

Let
V,={veV(G)|f(v)=1},
V, ={veV(G)|f(v)=-1,
E ={ecE(G)|f(e)=1],
E,={ecE(G)|f(e)=-1}.
Then

Y (G) = M| =[Vo | +[E - [Eo|
=il =(n= M) +[E]-(m-[E).
=2|V)|+2|E |- (n+m)
Therefore 2, (G)=(n+m)(mod?2).

Propositon 2 For anygraph G, 7, (G)<m.
Proof. Let f be a yg, -function of G. Then for

every veV(G), f(Ng[v])<0 andwehave
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OZZVEV(G) f(Ne[v])
= ZVEV(G) f (V)+ ZZuveE(G) f (uv)
=f(V)+2f (E).
Thus 7, (G)=f(V)+ f(E)<-f (E2< m.
Propositon 3 For any graph G, 7w (G)<[na/2].

Proof. Let f be a yg, -function of G. V,, V,,
Eand E, aredefmedasPropostlonZ Then

7 (G) = T(V)+ 1 (E) = M-V +|E[-[E[ -

We define two induced graphs G and G, of G as
follows:

V(G)=V(G,)=V(G), E(G)=E, E(G)=E;.
Then for every veV(G),
f(Ne[V])= 1 (v)+ 0, (v)-, (v) <O

and dg (v)-dg, (v)<-1. For every veV(G,), we
have

f (Ne[v]) =  (v)+ g, (v) =, (v) <O
and d (v) ., (v)s Thus
)=[E(G)-[E(G;)
= %Zvev(e) dGl (V) _%ZVEV(G) dGZ (V)
B %ZVEVm)(dQ (v) =0, (v))
1

=2 (Z (0, (), ()
+ZVEV2 (dGl (V)-dg, (V)))
<S(Val-).
Therefore
Vi (G) =i =N+ (
SRR (IVI Vi)
:E(ZM_H)'
Since
0> ZVGV(G) f(Ne [V])
:ZVEV f(v)+22uV€E f(UV)
=f(v )+2f )=M|- |V|+2f (E)

=M=V, + ZVGV(G)( 6 (V)—ds, (V))
> Vy| = V,|+n(0-A)
=2|Vj|-n-nA
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we have |V|s n+nA

. Therefore 7, (G)<|na/2].

Propositon 4 For any star Ky, Ve (Kin) =1.
Proof. Let f bea yg, -function. Let

V(Kl,n):{VO'V1=V2r""Vn}’
E(Kln) = { VoV, VoV, VoV, =+ VoV |

where v, is the center of K, . Since for every

veV(K.,), f(Ng[v])<0,wehave
Vo (Kin) = T(V)+ 1 (E)
:gf(NE[vi])Jrf(vo)
<0+ f(vy)<1
On the other hand, consider the function
9: V(K JUE(K.,)—>{-11},
such that
g(v)=1(0<i<n), g(vv)=-1(1<j<n).

Then g is a reverse total signed vertex dominating
functionon K, and

w(g)=9(V)+g(E)=1+n-n=1.
Thus 72, (Ky.,)2w(g)=1, whichimpliesthat

v (K :3_1.

Propositon 5 For any circle C,, 7g,(C,)=0.
Proof. Let f bea yg, -functionof C,.Let

V(C,)={V, Vo Vo) E(Cy) = {WVo, VaVy, - VoW |
]|:3,Wehave

f(Ng[v])<-1.

Thus
—nz ZVE\/(G) f(Ne [v])
=2 V(G) f(v)+ ZUVEE(G) f(uv).
= f(V)+2f (E)

Therefore g, (C,)=f(V)+f(E)<-n-f(E)<0.
On the other hand, consider the mapping

g: V(C,)UE(C,)—>{-11},
such that
g(v)=1(0<i<n),

g(g)=-1(1<i<n).

Then g isareversetota signed vertex dominating fun-
ctionon C, and w(g)=0. Therefore

7/(Co) 2 w(9)=0,
whichimplies 2,(C,)=0.
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Propositon 6 For any complete bipartite graph

Ky (nzZ),;&(KZnZ:Z—n.
Proof. Let f bea y,, -function. Let

tsv ~
U={u,u}, V={V,V,, V0,V },
V(K,,)=U,Uv,
and
E(K,,)={uv,uv [1<i<n}.
Sincefor every veV ,|N¢[v] =3, wehave
f (Ng [v]) <-1. Therefore
7&/(K2,n): f (V)+ f (E)
= Dy F(Ne [VI)+ F () + F ().
<2-n
On the other hand, consider the mapping
9:V (K, JUE(K,, ) > {-11
such that g(u)=9(u,)=1, g(v;)=1 for 1<j<n,
g(uivj)z—l for ie{12} and 1<j<n. Then g is
areverse total signed vertex dominating function on K, |
and w(g)=2-n. Therefore »2,(K,,)=w(g)=2-n,
whichimplies ¢, (K,,)=2-n.
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