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Abstract

A set of verticesS, which covers atleast half of the edges is a Majority vertex cover of G. The majority vertex covering number a,, (G)
of G is the minimum number in a Majority vertex cover. In this paper, new parameter has been introduced Inverse majority vertex cover-
ing number of a graph G with respect to Majority vertex covering set. Also majority vertex covering number obtained for classic graphs

and Cartesian product graph.
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1. Introduction

Definition 1.1 [4]:

A subset S of V(G) is said to be a majority dominating set (MDS)
if at least half of the vertices of V(G) are either in S or adjacent to
elements of S. A majority dominating set S is minimal if no proper
subset of S is a majority dominating set. The minimum cardinality
of a minimal majority dominating set is called majority domina-
tion number, denoted by vy (G).

Definition 1.2: [5] A vertex set v is called majority dominating
vertex if the degree of v, if d(v) = El — 1. For S € V(G), a ver-

tex v € S is called an enclave of S if NjvJc Sand v €S is an
isolate of Sif N(v) € V —S.

Definition 1.3: [10] Let D be minimum vertex cover of G. If
V — D contains a vertex cover D' ofG, then D’is called an inverse
vertex cover with respect to D. The inverse vertex covering num-
ber ay1(G) of G is the minimum cardinality of an inverse vertex
cover of G.

Definition 1.4: [6] A set of vertices S, which covers at least half
of the edges, is a majority vertex cover ofG. The majority vertex
covering number a,,(G) of G is the minimum number of vertices
in a majority vertex cover.

2. Inverse majority covering number of a
graph

Definition 2.1: A set Dy, be the majority vertex cover of G. If
V — Dy, contains a majority vertex cover Dy of G then D;;* is
called a inverse majority vertex cover with respect to D,,. The
inverse majority vertex covering number a;;!(G) of G is the mini-
mum vertex covering number of G.

Proposition 2.2

For the graph G = W}, withp > 3, oy’ (G) = pT_l]

Proof

Let G =W, =K, + Cy_, with p > 3 andq = 2(p — 1). The ver-
tex set V(G) = {u, vy, vy, ..., vp_1}. The majority vertex covering
number ot (G) = 1 sinced(u) = p — 1. Let Dy be majority ver-
tex coving set. The inverse majority vertex covering set

Dy (G) = {Vl,VZ,V3,..V[pT—1]} = (N[V-Dy]) =C,

o i 1]« 2] 4

Thereforeay! (G) = |Dy| = [pT_l]

Proposition 2.3:
For the fan graph G = F,, withay! (G) = [pT_ll

Theorem 2.4: If the graph G = S,,,4+1 iS the spider graph
then a1 (G) = [m]

2|

Theorem 2.5: For the friendship graph G = F, 5, then a;*(G) =
A
5|

Proposition 2.6:
If the graph G is complete bipartite graph G = K, ,with m,n > 2
then

[E] ,ifm<nandm=evenandm-—-n=1
ny' (@) =42
[;]+1,ifm§nandm=odd

withm,n > 2.
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3. Inverse Majority vertex covering number
for Grid graph

Definition 3.1: [3] Let G and H be any two connected graphs with

the vertex set {u;, u,, us, ..., up } and {v,, v,, v, ..., v, } respective-

ly. The Cartesian products graph K = G x H has V(K) = V(G) X

V(H) and vertices (uq,v4) and (u,, v,) in V(K) are adjacent if

and only if either u; = u, and v,v, iInV(H) or vy = v, and u  u,

in £(G). The grid graph is P; X P; and the cylinder is C; X P; for

iLj=3.

Theorem 3.2: If the graph G = P, X P; is grid graph with j > 3
1 _ |i¥1

then a;,' (G) = l 5 J

Proof

Consider the graph G =P, X P, is ladder graph with vertex set

{(Vi1,V12, V43, ., Vi) and the {vyq,V32, V23, ., v25}, A(G) =3,
d(vi;) =d(vy) =2andp =2j,q=2(G— 1) +]j.

Case (i) j = even Let the majority vertex covering set is Dyt =
{V13,V15,V17, s Vij—1, V22 }With d(vi,vl-) =2

= [Dy!| = [%] + 1and |(Dy")| = 3 ([%] n 1) S [2(1'—21)+i] _
5l
Therefore, |Dyt| < ot (G)ay (G).

Suppose Dy = {vy3,V15,V17, .., V3jo1 } = D] = [p—_zl

2
and [y =3 ([5]) < [£52] = 3]
Therefore, |Dy| = ay* (G). Hence, ayf' (G) = [%] t1= l%J

Case (ii) j = odd

If j =3 then D' = {vy1,v5,} = Dy | = [%l + 1 and

ot =3 (|22 +1) >[4

If j > 3 then Dy;* = {13, V15,017, ...,vlj_z,vzz,y“} = Dyl =
[?] +2 and

KDy ") =3 ([?] + 2) > [@l = E] Therefore, |Dyt| <
ay' (6).

Suppose
_ _ j-3
Dyt = {U13’U15’U17’ v V1j-2,V22 } = |Dy'l = [T] +1

and (D11 =3 ([53] +1) < [22] = [4).

2

j+1

Therefore, |Dit| = apt(G). Hence, ajt (G) = [?] +2= lTJ
W4 Ws s
¢ U -
Y4 Yag Vs
Theorem 3.3: If the graph G = P; x P; with j > 4 thena,' (G) =

2]

H1 b R

Wil W
)

¥ Ve Vg

Va1

Proof

Let G=P;xP; be the grid graph with V(G)=
{vn,vlz,vlg,...,vlj,vm, vzz,..,vzj,v31,v32,...v3]-} then p =
3jand =3(2j —1) , A(G) = 4. V1(G) = {v11,V12, V13, .., V1),
V2 (G) = {7721'7722'7723'---'7721‘}' V3(G) = {v31,v32,v33,...,v3j} I,
Il and 11l row vertices respectively. d(v,;) =4 and d(vy;) =

Case (i) j = even

Let Dy (6) = {v23, V25, V27, - V3jo1, Va2, Vigy o Vaj2} - Then
i1 = [F2+ [i] =52 = oamn= 453 +3[{]>

[Fe2) = [4] . since d(vy;) =4 and d(vy)) = d(vs)) =3
Therefore  |Dit| < az!(G). If |D;41|=[§]+[ﬂ—1 then

(D = 42+ 2[4 < [P22] = [4]. Therefore [Dy| >

;i (6). Hence [Di| = aj (6) = [@]
Case (ii) j = odd
Choose set
Dig* (G) = {v23,V25, V27, -, V2j_2} = [Dy'| = [?] +
[ - - o4l
[@ _ [g 2 4 4 2 4
2 2l
Therefore | Dyt < aj (G). Hence apt = [@J

Corollary 3.4:
For the Grid graph G = P, x P; with j > 4. Then aj;! = [g]

3.5. Majority vertex covering number for Cylinder
graph

Theorem 3.5.1: For a Cylinder graph = C3 X Pj,ay;'(Cs x P;) =

[3(21'—1)]

==

Proof : Consider the graph G = C3 X P; with j > 4 and V(G) be

the vertex set with cardinality 3j , E(G) be edge set with

|E(G)| =3j+ 3@ —1). Let V,(G),V,(G) and V5(G) S V(G) be

the I, 1l and IIl row vertices respectively. d(v;;) =4, v;; €

V1(6),V5(G), ij # 12,1j,21,2j,31,3jand d(v;;) = 3.

If j is even then the inverse majority vertex coveringD;!(G) =

{V13, V15, V17, 00s V32, V340 - U451} , v €V1(6),V3(6) =
_ _[3@2j-1) _ _ j-2 j=2] _ j=2] _

'DM(I(,G)J = [T])' N [le}]>)| = a5+ 4[5 =87 =
3(2j-1 3(2j-1 3(2j-1 q 1 _

4[ 5 ] 4[ s ]2[ 5 ]ZH . Therefore |Dy,*(G)| =

e < aj(Cs x Py) . Suppose [D(6)] = [*422] -1

4 [3?2:;—1)] 1< [3(212"1)] 1< E] Therefore |D;;1(G)| =
[P0 > ait (o x ) . Hence 1057 (6)] = aift (€3 x ) =
[F22). 1f j = odd then |D*(6)] = [22=2] = (N[DF'T)| =
2= 2 P 2

Therefore a;,* (C; X P;) = [@]

3.5.2. Example

Consider the graph G = C3 X P, withp = 3(7) = 21,q =3(7) +
3(6) = 39 then [g] = [32—9] = 20.
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DiA (G) = {V13, V15, Va2, Vaa, Ve } IS @ Majority vertex covering
set of G

- - 3(2(7)-1
|DM1| — aMl — [ ( (2) )]:20.

4. Bounds on Inverse majority vertex covering
number

Proposition 4.1:
For any graph G without isolated vertices then

au(6) < a'(6)
This bound is sharp for K,,, ,, withm > 2.

Proposition 4.2:
For any connected graph G then

Y (6) < ay'(6)

This bound holds forG = C,,,.
Proposition 4.3

For any connected graph G,

ay(@) +ait(G)=p—2.

Proposition 4.4:

For any graph G without isolated vertices,
Ym(GQ) < ay(G) < ay'(G).

Proposition 4.5:
For any connected graph G then,

ay'(6) <p—yu(6)
Observation 4.6:

i) Ifthe graph G = P; x P; then ay (G) = ap*(G)
ii) If the graph G = C5 X P; then ay, (G) = a3 (G)

5. Conclusion

The researcher has introduced the new parameter inverse majority
vertex covering of a graph G. This number defined aj!(G) and

determined for some classes of graph and also obtained the bounds.

This generalized for Cartesian product graphs
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