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Abstract: In this paper, latest concepts minimal signed edge unidominating function of a
graph and upper signed edge unidomination number of a cycle is found and In addition, we
determine the minimal signed edge unidominating functions with maximum weight for these
graphs. The results obtained are illustrated.
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Introduction: Minimal SuDF and upper signed unidomination number was defined and
studied by Aruna and results on upper signed unidomination number of some corona product
graphs are discussed. In this chapter, latest concepts minimal signed edge unidominating
function and upper SeUDN of a graph are introduced.In addition, we determine the minimal
signed edge unidominating functions with maximum weight for these graphs. The results
obtained are illustrated.

Minimal Signed Edge Unidominating Function (MSEUDF)
In this section the concepts of minimal signed edge unidominating function

(MSEUDF) and upper SeUDN are defined as follows:

Definition: Let G(V,E) be a graph and f and g be functions from E to {-1,1}.
We say that g < f if (e) < f(e) V e € E, with strict inequality for at least one edge e.

Definition: Let G(V, E) be a connected graph.
A SEUDF f:E — {-1,1} is called a MSEUDF if for all g < f, g is not a SEUDF.

Definition: The upper SeUDN of a graph G(V,E) is defined as
max {f(EY f isa MSEUDF}.

It is denoted by I''(G).
Upper SeUDN of a Cycle

Here we discuss MSEUDF of a cycle and find upper SeUDN of this graph in various cases.
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Theorem: The upper SeUDN of a cycle Cr, n = 3 is

T
|'§ ifn = 0(mod 3),
'n+2 B
Mul(Cx) = 3 ifn = 1(mod 3),
nt+4 o
1 3 ifn = 2(mod 3).

Proof: Let C, be the given graph.We have the following cases.
Case1: Let n = o(mod3).
Define a function f: E — {-1,1} by

fee ) = -1 fori= 0(mod 3),

atherwise

foralli = 1,2,...,n.

This function is similar to the function defined in Case 1 of known Theorem, it is shown that
S isa SEUDF.
Now we check for the minimality of f.

Define a function g: E — {-1,1} by

ale) = _11 fori=0(mod 3)andi=1,

otherwise .

Supposei = 1. Then g(e:) = —1.

> gle)=glen) tgled) +glez) =(-1)+(-1)+1=-1+1.

e EN[e1]

This is the case when a SEUDF fails an edge e, € C, where (e,) = -1 because it isin the
neighborhood of the edge.

Thus g is not a SEUDF.

Since g is defined arbitrarily, there is no g < f such that g is a SEUDF.

As aresult, f is a MSEUDF. The only MSEUDF is f because assigning the functional values 1, -1
to the edges of C, in any further way does not construct f any longer a SEUDF.

Now F(E)= 3 fle)= (1414 (=1))+ -+ (1L+ 14 (-1)) ="”§

eECH - times

(Here there are f groups with functional values sum as 1).

T

Thus f(E) = pe
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For example, the functional values of MSEUDF f defined in this Case are given atevery
edge of the graph C...

Now max {f(E)f is a MSEUDF} = g, because f is the only one MSEUDF.
Therefore I'(C,) = g n = o(mod 3).

Case 2: Let n =1(mod 3).

Define a function f : E — {-1,1} by
flep= fori=o(mod 3),
1 otherwise

foralli = 1,2,...,n.

This function is equal to the function defined in Case 2 of Known Theorem, it is shown that £
is a SEUDF.
Now we check for the minimality of f.

Define a function g: E — {-1,1} by

()= ' fori=o(mod3)andi =2,

1 otherwis .
Suppose i = 2. Then g (e,) = -1.

> g(€)=gle)+gle) +gle) =1+ (=1) + (-1) = -1 = 1.
e'eMNes]

This is the case when a SEUDF fails an edge e, € C, where (e,) = -1 because it is in the
neighborhood of the edge.

Therefore g is not a SEUDF.

Since g is defined arbitrarily, there is no g < f such that g is a SEUDF.

As a result, f is a MSEUDF. The only MSEUDF is f because assigning the functional values 1, -1
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to the edges of C, in any further way does not construct f any longer a SEUDF.
Now flE)= 32 fle)=(Q+1+ (- +--+(1+1+ (1) +1
E'.I':If.'r! T M EE.,‘.
3 :
n+2

3 T3

n—1

-1 .
(Here there are “— groups by functional values sum as 1).
n+2

Thus f(E = T

For example, the functional values of MSEUDF f defined in this Case are given atevery
edge of the graph C,,.

Now max {f(E)f is a MSEUDF} = HTH, because f is the only one MSEUDF.

_ n+2

Therefore T'(C,) = when n =1(mod 3).

Case 3: Let n = 2(mod 3).

Define a function f: E — {-1,1} by

Fley) = ! fori=o(mod3),

1 otherwise
foralli = 1,2,...,n.
This function is same as the function defined in Case 3 of Theorem 3.4.1 in Chapter 3 and it is
shown that £ is a SEUDF.
Now we check for the minimality of f.

Define a function g: E — {-1,1} by
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(e )= {" fori=o(mods)andi=2,
=

1 otherwi .
Suppose i = 2. Then (e,) = —1.

> ge) = gle) + gle,) + gley) =1+ (-1) + (-1) = =1
e'eMea]
# 1.
This is the case when a SEUDF fails an edge e, € C, where (e,) = -1 because it is in the
neighborhood of the edge.
Thus g is not a SEUDF.
Since g is defined arbitrarily, there is no g < f such that g is a SEUDF.
As a result, f is a MSEUDF. The only MSEUDF is f because assigning the functional values -1, 1
to the edges of C;, in any further way does not construct f any longer a SEUDF.

Now fl(E)= 32 f(e)= Uti+(D+-+0+1+ (1) +1+1

n—2

3

g ECp - timas

n—2 n+4

2=
3 * 3

(Here there are %2 groups with functional values sum as 1).

n+4

Thus f(E) =

For example, the functional values of MSEUDF f defined in this Case are given atevery
edge of the graph C,..

r'ec)=y
su1y

Now max {f(E)f isa MSEUDF} = HTH, because f is the only one MSEUDF.
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Therefore Ty (C,) = nTH when n = 2(mod 3).

Combining all three cases completes the proof of the theorem.

Thus the upper SeUDN of a cycle Cn, n = 3 is

n

f; if n = 0(mod 3),
"n+2 L
Me(Cr) = 3 > ifn = 1(mod 3),
n+4 . = &
1 3 if n = 2(mod 3).

Conclusion: In this paper the authors have studied minimal signed edge unidominating
function, upper signed edge unidomination number of a cycle. This works throws light on
further study of some other standard graphs such as complete graph etc.
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