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ABSTRACT
In this article we have introduced new polynomial Independent Majority Neighborhood polynomial of a graph G is
defined as N;y (G, x) = XP_ nin (G, Dxt, where n;,, (G, 1) is the number of independent majority neighborhood
i=nim(G)

sets of size i and n;,(G) is the Independent majority neighborhood number of a graph. Also we have determined this
new polynomial structure for some classes of graphs.
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1. INTRODUCTION

Let G = (V, E) be a simple graph with p vertices and q edges for any vertexV €V , the open neighborhood of V is the
set of N(v) ={u e V/uve E}and the closed neighborhood of v is the setN[v]=N(v)U{v}. For a set

S cV, the open neighborhood of S is | (S)=(J N (v)and the closed neighborhood of S is N [S]=N(S)US

veS
[8]. A set of points S in a graph G is a neighborhood set of G if G = U,es(N[v]) where (N[v]) is the sub graph of G
induced by v and all points adjacent to v minimum cardinality of neighborhood set of G is the neighborhood number of
a graph G [8]. A neighborhood set S of G is an independent neighborhood set if no two vertices in S are adjacent [7].

Let G =(V,E) be agraph. Aset S =V (G) is called a majority neighborhood set if Gy = |J (N[v]) contains at
veS

least (ﬁ—l vertices and at least [ﬂ—‘ edges. [5] A majority neighborhood set Sis called a minimal majority
2 2

neighborhood set if no proper subset of S is a majority neighborhood set. The minimum cardinality of a minimal
majority neighborhood set is called the majority neighborhood number of G and is denoted by Ny (G). This
parameter has been studied by Swaminathan.V and Joseline Manora. J [4]. Neighborhood polynomial N(G,x) of a
graph G has been introduced by J. Josline Manora and I. Paulraj Jayasimmman [6].

2. INDEPENDENT MAJORITY NEIGHBORHOOD POLYNOMIAL OF A GRAPH

Definition 2.1: Let G = (V,E) be a graph of order p with the independent majority neighborhood number n;y, (G).
Then the independent majority neighborhood polynomial of G is defined as N, (G, x) = Y7 iy (G, )xt, where

i=nim(G)
n;y (G, i) is the number of independent majority neighborhood sets of size i.
The following example illustrates the new definition.

Let G = P, be a path of length 7 with,V(G) = {v,,v,, V3,14, Vs, V6, v,} and q = 6 then n;, (G) = 2. Therefore, the
independent ~ majority  neighborhood sets of size 2, 3 and 4 are the following,
nim (G,2) X% = |NiM (G,2)|X2 =14x2, nim (G,3) xS = |NiM (G,3)| =103 Then exists no other

independent majority neighborhood sets of sizes i=4, 5, 6 and 7.Hence, N, (P,, x) = 14x? + 10x3.
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Proposition 2.2: LetG =7{; be the totally disconnected graph with order p = 2. Then the independent majority

. . . p .
neighborhood polynomial of G is Nim (G, x) _ Z (pj X

il

Proof: Since n;(G) = E] then the independent majority neighborhood sets are

(6 2) = () e (@ 21 +1) = (g e 2]+ 2) = (s ) oo = )

Therefore the independent majority neighborhood polynomial is Niy (G, x) _ Zp: (p] X -
fi
2

Proposition 2.3: Let G = K ,, be a star graph of order p = 2. Then the independent majority neighborhood polynomial

Of G s Nyyy (Gyx) = x+ i [pjxu

Proposition 2.4: For a complete graph G = K,, with > 3 . Then the independent majority neighborhood polynomial of
Gis Ny (G, x) = px.

Theorem 2.5: Let G = D, ¢ be the double star with r,s = 2 Then the independent majority neighborhood polynomial
of Gis

26+ ((L+20" =D+ (1 +2) — 1)x™t + Z:[Sg] (r T S) xt,ifr<s

Ni (G,X) =
; 22(14 (1 +207 = ) + 520 (V) #' ifr=s

Proof: Let V(G) = {w, v, uy, Uy, ..., Uy, Vq, Uy, ..., U} With p = r + 5 + 2. Let X = {u, v} be the centre vertex set of G,
r =X, = N[u] = {uy, uy, u3, ..., u,.} with |X;|=r and X, = N[v] ={v,,v,,vs,...,vs} with |X,] =s. Since
num(G) = 1.

Case-(i): When r < s. Without loss of generality let » < s. Then independent majority neighborhood set of G of the
size i =1 ny, (G) = 1are Ny (G, 1) = {{u}, {v}}, INi (G, 1)| = ny (G, 1) = 2. This gives Ny, (G, 1)x = 2x. Choose
{Wyvwl/ueXxve Xz},}
{v}u{wl}/ veXu X}
S

= [N (G,2)| =niy(G,2) = (;) + (1> =r+s. nyu(G2) = (G) + (i))xz Next choose the independent

{{u} U {vivj}/i #j,u€X,vv; € Xz},

the independent majority neighborhood set with cardinality i = 2 then N;, (G, 2) ={

majority neighborhood set of size i =3 is Ny (G, 2)={ } Therefore,

{{v} U {uiu]-}/i #j,v € X,uu; € Xl}

ny(G,3) = ((;) + (;))x3 The independent majority neighborhood set of the size is i = E] then the independent
{ug, uy, us, oo, w; U vy, vy, v5, o, v U € X, U5 € Xy,
majority neighborhood sets are N;, (G, ED ={ v { prm ]} v ’

x4
( B ) 0.

= (Vo (6. [9)] = e (6.[4]) = (m this gives N (6, [
<+ ()%
+(r+s xS r<s

)
Hence,
)
r+s

i[O
+(Ll> H+(H+1> o,

= 2%+ Y, (:) i+l +Zi=1( ) i+1 +Z‘r+[ ](T‘-;—S)xi

Hence,
Ny (6,0 = 20+ (L +2)7 =D+ (A +0° = D) + I (r“) Lifr<s
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Case-(ii): If r=sthen the independent majority neighborhood sets of the size n;,(G) =1 are
N (G, 1) = {{u}, {(v}/u,v € X} = INjy (G, 1)| = nyy (G, 1) = 2. This gives Ny, (G, 1)x = 2x.

Next independent majority neighborhood sets of the size of i = 2is|N;,(G,2)| = nyy(G,2) = (G) + (i)) =

((D + (D) =2 (;) Therefore N, (G,2)x? = 2 (;) For the size i = 3 is 2 (r) x3. Hence Ny (G, )xt =2 (r) xt

The independent majority neighborhood sets of the size E] is Njy (G, [ﬁ])x[ﬂ = (rﬁS) Bl = ([ ]> ] Thus,

NiM(G,x)=2X+(2 G)xz+2(;)x3+---+2(:)xi)+<[ ]> <H+1> Ty +(§:) X2
Nipy (G, ) = {2 (x+ 32, (Zir>xz+1> v 3y (Zir)xi

Hence,

Nun(6,) = f2x(1+ (@ + 07T = D) + %70 ()t ifr=s

From the above two cases,
20+ ((A+0)" =D+ (1 +x)° - 1) +Z?=+[Sﬂ](r-:s)xi Jifr<s
2

NiM(Gl )=
* 2x(1+ (1 +x0)* -1)) + er[q] (Zr) xt L ifr=s

Theorem 2.6: For G = K,,, , be a complete bipartite graph with then independent majority neighborhood polynomial of
Gis
Z [m]( )x +Z [n]( ) i, lfm<n

m(G,x) = ;
" g ZZ[%](L) , ifm=n

Proof: Let G =K,,,, be a complete bipartite graph m,n > 2 with the partition V;(G) = {vy,v,,v3, ..., vy} and
Vo(G) = {vy,v,,v3, ..., v}

Case-(i): If m<n then n;,(G) = [?] Since V1(G) and V,(G) are the independent set and (V;(G)) = V,(G)
N(VZ(G)) = V,(G). Therefore combination of vertices of V;(G) with V,(G) are not an independent set. Then the
independent majority neighborhood sets are the combination of vertices of V;(G) with the size n;,(G) = [%] , [%] +

m m m m m
1,[%]+2,...,m are ([?])([%]'Fl)([?]‘FZ)([?]‘F?’)(m) respectively and independent majority

neighborhood sets with the combinations of vertices of V,(G) with the size i = |2, |3|+ 1,|3[+2,..,n are
2 2 2

(B o)) o Qo
o | LU 20 ) 0 o)
M [+..+( ) am +<u> H+(H+1> 2l +<[§]+2>x[7]+2+"+(2)xn

ifm<n

Ny (G,x) = {Z:’lg] (T)xi + Z:‘:[ﬂ (?) xt, ifm<n

Case-(ii): Let m =n. Then V,(G) = V,(G).. Therefore n;,(G) - sets are the combination of vertices of
V,(G) andV, (G) with the size the size nyy (G) = [%] , [%] +1, [%] +2,..,mare

((M) ([m] + 1) ([?]m+ 2)(2)) respectively.

Therefore,
Nin (G, x) = {Z:’lmz("g)xi, ifm=n
2
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Hence from the two cases,

2 ()2 + S ()2 f m<m
Nin (G, x) = : ?

m my .
ZZi:[%](i)x‘, ifm=n
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