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Abstract. In this article, majority neighborhood polynomidlgraph G is introduced. The

majority neighborhood polynomiaWVy,(G,x) of a graph G of order n is defined as
Ny (G, x) = Z'lzgf,;n)ql ny (G,1)x' whereN,,(G) is the majority neighborhood number of a
graph G. For this majority neighborhood nunithe(G), majority neighborhood

polynomial of G is defined and studied for somendtad graphs. Also coefficients of

majority neighborhood polynomials of a graph G al&ined.
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1. Introduction
By a graph, we mean a finite, simple, undirected @nnected graph with p vertices and
g edges. We follow the notation and terminologyegi by Haynes et al. [2]. The open

neighborhoodN(V) of a vertex Vis the set of vertices adjacent\toand the closed
neighborhood of a vertewis N[j=NYyO{}¥. Let A(G) and 5(G be the

maximum and minimum degree of G respectively. A Sedf vertices in a graph G is a
neighborhood set ié:U('\[‘D’ where(NM) is the subgraph of G induced Myand all
VS

vertices adjacent t& . The neighborhood numbﬁg(G) of G is the minimum number of

vertices in a neighborhood set of G. These parame&s been studied by E.
Sampathkumar et al. [5]. L& =(V, E) be a finite graph with p vertices and g edges. A

subsets 0 v( G) of vertices in a graph G is called a majority doating set if at least

half of the vertices of (G)are either in S or adjacent to vertices of S,&FS]{V(GW :
T2

The minimum cardinality of the minimal majority damting set is called the majority
domination number and it is denoted ) hyG). A set SO V(G is called a majority

neighborhood set i, :U<NN> contains at Ieas{f_pw vertices and at Iea%ﬂw edges.
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Majority Neighbourhood Polynomials of a Graph

A majority set S is called a minimal majority neligithood set if no proper subset of S is
a majority neighborhood set. The minimum cardigadit a majority neighborhood set is
called the majority neighborhood number of G anddsnoted by, (G).These

parameters are studied by Swaminathan and Jodé¢inera [6,7].

Proposition 1.1. [8] ForG = Kp,K; p_1,p = 2,F, = 3 andW,, P > 5thenn,,(G) = 1.
Proposition 1.2. [8] For a graptG = C,, a cycle on p verticeB = 5n,(G) = E]

Corollary 1.1. [8] LetG = P, be a path on p vertices ther(G) :[p_"ﬂ
" 4

Definition 1.1. [9] Let N(G,i) be the family of neighborhood sets of a graph @& wi
cardinality iand leh(G,i) = |N(G,1)|. Then the neighborhood sets polynonNéG, x) of

G is defined ad(G,x) = Z!Zfl?'n(G,x)xi, wheren, (G) is the neighborhood number of
G.

2. Majority neighborhood polynomial
Definition 2.1. Let N_(G,i)be the family of majority neighborhood sets of agr G

with cardinality i and leN, (G,i)=N,, (G,i)|. Then the majority neighborhood sets
polynomial N,, (G, X ofG is defined a¥$y(G,x) = X &)

izn., Im(G,x)x!, where n, (G)is
the majority neighborhood number of G.

Example 2.1.
i. Let G be the Cycle with n=5 then the majority ndigthood polynomial is

N, (G, X) = X +5X +10X + 10X.
ii. Let G be the Path with n=5 then the majority neahibod polynomial is
Ny (R, X)= X +5%X +10X+ 10X+ 3>.
Proposition 2.2. Let G=K_, p>3be a complete graph then(G) =1. The majority
neighborhood polynomial of G i, (Kp, x) =(1+%° -1

Theorem 21. If a graph G consist of m components, G, G,..G,then

N, (G,x)=|ﬁ N, (G, 3-

Proof: Suppose G has two componen andG,. For kzr}w(G), a majority

neighborhood set of k vertices in G. The majorigfjghborhood set of k vertices in G
arises by choosing a majority neighborhood set ofejtices in G and majority

neighborhood set of k-j vertices if5,. The number of way doing this over all
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j=ny (G,)....IV(q) is exactly the coefficient ofx“ in N, (G, x) N(G, 3. Hence
both side of the above equation have the sameicieetf so the identical polynomial.

Corollary 2.1. Let K_pbe the totally disconnected graph with p vertic8hen
N,, (K_p,x)= X° -

Join of two connected graphs
Theorem 2.4. Let G, and G, be the connected graphs of orgeandp, respectively.

ThenN,, (G 0G) =((1+ 9 -1)((1+ 3% -1+ N, (G, 3+ N( & X

Proof: Let G, and G, be the connected graphs of orgeandp,respectively. Let
1<i< p, + p,. To determine the majority neighborhood $¢{§G 0G,, i). Let i;,i,be
the natural numbers such thati, =i . Then clearly for every majority neighborhood
sets of G, andG,, N; € V(G;) and N, € V(G,) such thdiN;| =i; , j = 1,2. Every

majority neighborhood set @f; Vv G, of size i contains sum of the degree of the vestic
is p-1, where p B/ (G, V Gy)|. Moreover if Ny € Ny(G4,i) then Ny, is the majority
neighborhood sets @6 v G,) of size i. The same is true for ev@&he Ny (G, 1).
ThusNy(G; V Gy) = ((1 +x)P1 — 1)((1 + x)P2 — 1)+Npy(Gq, X) + Ny (G, x).

Corollary 2.2.
0) N (Kyp-1,%) = xP71 +x(1 + x)P™?
(ii) If p >4 thenNy (Wp, x) = x(1 + x)P~! + Ny (Cp1,%)
(iii) NM(Fp,x) = x((1+x)P1-1)+ NM(Pp_l,X) + X
Proof:
() By theorem 2.4, fo6; = K; andG, = K;,_,
(i) SincéV, = K; VCy_1,p = 5.G; = K; andG, = Cp_4
(i) SinceF, = K;VP,_1,p = 3.G; = K; andG, = P,_,we get the result.

Proposition 2.1. If the graph G is a Double star graph then the ntgjoeighborhood

Ch
HR

(1+X)P-z[|t(]xk s> re2

k=1

polynomial of a graph iil (D x) —
M r,s? -

B}l t+1
(1+x)" =3 X, ifssr+1
PN
Proof: Let G be a double star (Dr,s). p=r+s+ 2 ;m#=s + 1. Letu, andu, be the
centers of G which have r, s pendent vertices césjgdy in its neighborhood. Let t be
the total number of pendent vertices and t = rFos.a double star Dr,sn,, (Dr,s) =1.

Case(i)s<r+1.
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Let t ={t, t, t,...1,} be the pendent verticesslf< r + 1 thend(u) = E]anc{v) > E]

therefore all the combinations of the sets whicmtaims the centre vertex with

cardinality 1 to p.q(t) SP% =1,2,3..n, therefore the combination of the sets which
2

contains only the pendent vertices with the caltidind to E}‘l is not a majority

Case(ii)s=>r+2
If s > r + 2, then the any one of the center vertex of theateg(y) {gw, i=lor2. It
2

does not cover the at Iea%l] edges. Therefore the combinations of the set which

contains the pendent vertices and center veutex=10r 2not a majority neighborhood
sets.

-1

0 () (1+x)"-[(tq%)+(tgf)+__.+[u@_l JAH e 2

(1+x)p—[((t+1)q>&)+((t+]) G X)+ +[( t) %1_1 LﬂlJ] Jifx B

Remark: The join of two totally disconnected graphs is enptete bipartite graph and
the resultant graph has no triangles.

3. Majority neighborhood sets polynomial of a complete bipartite graph

Proposition 3.1. [7] If G is a bipartite graph without isolates, withpaitition {V,, V, }of
V(G) theny(G) < mm{[?] , E]} LetG = ky,n, m < n be the complete bipartite graph
andNy (G, 1) be the family of majority neighborhood setskgf , with cardinality i. We
can determine the family of majority neighborheets ofK, , as follows.

The complete bipartite graph X7 ,, m < n is the join of two totally disconnected
graphsG; = K., andG, = K,, with vertex seV(G,) and/(G,).

Sinceny (G) = min {|V;|,|V2]}, m = [V;|,n = [V;], ny(G) =m for m < n. Observe
that every majority neighborhood set of a8, or V, or both V; andV,.

Some majority neighborhood polynomial of Compléfealtite given

Ny (Koo X) = X +4X + 6 X+ 4

Ny (Koo X) = X +5X +10X + 108+ 2>

Ny (K40 X) = X +6X +15X + 20X+ 158+ 2

Ny (Kpg X) = X +7 8+ 21X + 35X + 258+ 11X+ 2
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NM(kze, ) ¥ +8X +28X+ 56X+ 70%+ 56%+ 13%+ 2
Ny (K7 X) = X +9X + 36X + 84X + 126X+ 1268+ 4R+ 15+ -
Ny (Kiz X) = X +6X +15X + 20X+ 15%
Ny (Ksur X) = X +7 % + 21X + 35X+ 358+ 21X
NM(kSS, x)= X +8X + 28X+ 56X+ 70X+ 56%+ 3%
Ny (Kigr X) = X +9 8 +36X + 84X + 126X+ 1264+ 8K+ K
NM(I<37, X)= X°+10X + 45X+ 120X + 2108+ 25X+ 216+ 8%+ §
Ny (K X) = X +11X°+ 55X+ 1658+ 3304+ 4628+ 46%+ 33¢+ 108 §
Ny (Kis X) = X +98 +36X + 84X + 126X+ 1268+ 84+ &

Ny (Kigr X) = X°+10X + 45+ 120X+ 2108+ 25K+ 216+ 126+ 6

For example: Let G =K, we investigated then, set if G with different cardinality
i=1,2,3...where i =n ( ) The majority neighborhood polynomial G is obtairses

Ny (Koo X)=X7+10x°+ 45¢ + 120¢ + 210¢+ 258+ 218+ 126+ &

In this polynomial there arerg, set of cardinality 2, 12(,, set of cardinality 3, 252,
210,45,10,1n,, sets of cardinality 4,5,6,7,8,9 and 10 respectively

Observation 3.1. Total number of minimum cardinality majority neigithood sets is
m m
T

Theorem 3.2. Let G; andG, be the totally disconnected graph with the veset¥; and
V, respectively.

(1+x)™" - [gﬂ(m+ nJ ,if m=n

Thenn, (K, x)= e (4 Hi m+ N (N
e (e

3.1. Coefficients of majority neighborhood sets polynomial

In this section we obtain some properties of theffaent of the majority neighborhood
polynomial of a graph. By the definition of majgriheighborhood set polynomial, we
have the following results.

Theorem 3.1.1. Let G be a graph witN(G)| = p. Then
® If G is connected , theNy (G, p) = 1andNy(G,p—1) =p
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(i) Num(G, i) = 0if and only ifi < Ny (G) ori > p.

(i) Num (G, x) has no constant term.

(iv) Num (G, x) is strictly increasing function if0, ).

(v) Let G be a Graph and H be any induced subgraph of G
thendeg(NM(G, x)) > deg (Ny(H,x)).

4. Conclusion

In this paper, we have introduced new type of na@ghood polynomial of a graph. For
further investigation corresponding product of tgraphs, cycle, path, K- regular graph
majority neighborhood polynomials.
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