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|. INTRODUCTION

Let G = (V, E) be a non-trivial simple graph with |V| = p, |E| = q. Let D be the subset of V is a dominating set if
every vertex in V — D is adjacent to atleast one element in D. The minimum cardinality of dominating set is
called domination number and it is denoted by y(G).[5] There was need for minimum neighbourhood dominating
set in the case that, management has to pass information to each and every student of the institution. For that,
management uses the concept of dominating set and chooses a set of students as dominating set. But it left some
students unaware of information because some students were dominated by many students and those dominat
students lavishly thought other will pass the information. To reduce this problem we introduce a concept called

minimum neighbourhood domination by imposing a condition on dominating set.
I1. Main Results
Definition 2.1 Minimum neighbourhood dominating set

Let G = (V,E) be a non-trivial simple graph. A subset D € V(G) is a minimum neighbourhood dominating set if D
is a dominating set and if for every v; € D, | NI, N(v;)| < 6(G) holds.

Definition 2.2 Minimum neighbourhood dominating number

The minimum cardinality of minimum neighbourhood dominating set of a graph G is called as minimum
neighbourhood dominating number and it is denoted by y,,,x(G)
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2; if n=2,
n .

Theorem 2.3 For a path graph By, Yy (B) =137 if n=3k,k=23...,
Zl+ 1 if n#3kk=23..

Proof. Let B, be a path graph with vertex set V = {v;,v,,...v,}. Let D € V(G) be a minimum neighbourhood
dominating set of the path graph. To compute minimum neighbourhood dominating number, we consider the

following cases:

Case 1: Let n=2 and the vertex set of P, be {v;,v,}. Here minimum neighbourhood dominating set is D = {v,, v,}.
Therefore Y,y (P;) = 2.

Case 2: n =3k, k = 2,3..,,

Let k=2 , n=6 and the vertex set of P, be {v,,v,,...v4}. Here every vertex not in the set D = {v,, vs} is adjacent to
at least one element of D and |N(v,) N N(vs)| < §(Pg).So that D = {v,,vs} is a minimum neighbourhood
dominating set of P;. Therefore y,,n(Ps) = 2. As proceeding for any n = 3k, k = 2,3..., every vertex not in the set
D = {vy,V14301) V1432 -+ - V143i b L = O,1,2,3...[§J — 1 is adjacent to at least one element of D and |[N(v;) N N(v;43) N

N(W14302))- N NWyp30)| < 8(Psp), i = 0,1,2,3...[§J — 1. So that D = {vy,V143(1), V1432 -+ Vasaih i = 0,1,2,3... [gj —1lisa

minimum neighbourhood dominating set of Py;,. Therefore y,,y (Pr=3r) = g

Case 3:n # 3k, k = 2,3...,

Let n=3 and the vertex set of P; be {v,, v,, v3}. Here every vertex not in the set D = {v;,v,} is adjacent to at least
one element of D and |[N(v;) N N(v,)| < §(P3). So that D = {v;,v,} is a minimum neighbourhood dominating set of
P;. Therefore y,,n(P;) =2. Similarly for any n+#3kk=23.., every vertex not in the set D =

{V1, V1431) V1432) - - V1a3ih E = 0,1,2,3...[2] is adjacent to at least one element of D and |[N(v,) N N(vi43) N
N(U1+3(2))...(U1+3i)| < 8(Pn¢3k)'i = 0,1,2,3... I_EJ.SO that D = {171, v1+3(1), U1+3(2),...U1+3i},i = 0,1,2,3... ng iS a
minimum neighbourhood dominating set of P,.s;. Therefore y,,n (Prz3k) = [%J + 1.

Lo if n=3kk=23...,

3 ’

Theorem 2.4 For a cycle graph C,,, C,)) =
yele graph Cu, Ymw (Cn) LI+ if n#3kk=23..

Proof. Let C, be a cycle graph with vertex set V = {v;,v,,...1,}. Let D € V(G) be a minimum neighbourhood
dominating set of the cycle graph. To compute minimum neighbourhood dominating number, we consider the

following cases:
Case 1: n =3k, k=2,3...,

Let k=2,n=6 and the vertex set of C4 be {v;,v,,...v4}. Here every vertex not in the set D = {v;,v,} is adjacent to at
least one element of D and |N(v;) N N(v,)| < §(Cg). So that D = {v;,v,} is a minimum neighbourhood dominating
set of C4. Therefore y,,5(Cy) = 2.

As proceeding for any n =3kk=23.., every vertex not in the set D = {v;,Vi4301) Vi432)r-- Vi43ih i =
0,1,2,3... [gj — 11is adjacent to at least one element of D and |[N(vy) N N(v143) N N(V143(2))---N N(V143:)] < 6(Csi), 0 =

0,1,2,3... [ZJ —1. So that D ={v,v14301) V143(2) -+ - V143ih i = 0,1,2,3... [gj —1 is a minimum neighbourhood

dominating set of C;). Therefore yp,y(Chozx) = g

Case 2: n # 3k, k = 2,3...,

Let n=3 and the vertex set of C; be {v;,v,, v;}. Here every vertex not in the set D = {v,,v,} is adjacent to at least
one element of D and |[N(v;) N N(v,)| < §(C3).So that D = {v;,v,} is a minimum neighbourhood dominating set of
C;. Therefore y,y(C3) =2. Similarly for any n #3k,k=23.., every vertex not in the set D=
V1, V1i43(10) Y1432y -+ Vigsih L = 0,1,2,3...[2] is adjacent to at least one element of D and |N(vy) N N(v;43) N
N(U1+3(2))...n N(U1+3i)| < S(Cn$3k)!i = 0,1,2,3... ng.SO that D = {Ul, U1+3(1), U1+3(2),...v1+3i},i = 0,1,2,3... ng iS a

minimum neighbourhood dominating set of C,.3,. Therefore y,,y (Cresr) = [gj + 1.
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Theorem 2.5 Let G be a graph, then y,n(G) = 2. When G is (i) Complete graph K, (iti)Complete bipartite graph
K n, (i) Crown graph Hy, ,, (iv)Wheel graph Wy ,,, (v) t-fold wheel graph W, ,,,t = 1.

Proof. Let K,, be a complete graph with vertex set V = {v;,v,,...1,,}. Let D € V(G) be a minimum neighbourhood
dominating set of the complete graph.

Let n=2 and the vertex set of K, be {v;,v,}. Here D = {v,, v,}. Therefore y,,n(K;) = 2.

As proceeding for any n, every vertex not in the set D = {v,,v,,} is adjacent to at least one element of D and
IN(v,) N N(vy)| < §(K,,) =n—1.5S0 that D = {v;,v,} is a minimum neighbourhood dominating set of K,,. Therefore

Ymn (Ky) = 2.

In similar way we obtain minimum neighbourhood dominating number of (ii)complete bipartite graph K, ,, (iii)

crown graph H, ,, (iv)wheel graph W, ,,, (v) t-fold wheel graph W, ,,,t > 1

Theorem 2.6 Let G be a graph, then y,n(G) = 2. When G is (i)Flower graph Fl,,,,(ii)Friendship graph F,,
(tii)Barbell graph B, (iv) Fan graph F, ,,, (v)Double Fan graph F,,, (vi) Generalized Fan graph F,, ,, (vii))Windmill
graph Wd,, », (viii)Shell graph C(n,n — 3), (ix)Shell Flower graph [C(n,n — 3) U K,]* (x)Jewel graph J,,.

Proof. Let Fl, ,,,, be a Flower graph with vertex set V = {u;,v;,v,,... v, Wy, w,,...w, }. Let D € V(G) be a minimum

neighbourhood dominating set of the Flower graph.

Let n=3 and the vertex set of Fl; 35 be {uy, vy, v,, v3,, w;, w,, w3}. Here every vertex not in the set D = {u;, w;}
is adjacent to at least one element of D and |[N(u;) N N(wy)| < 6(Fly33).S0 that D = {u;,w;} is a minimum

neighbourhood dominating set of Fl, 5 3. Therefore y,5(Fl;33) = 2.

Let n=4 and the vertex set of Fl; 4, be {uy, vy, v,, V3, vy, Wy, w,,...w,}. Here every vertex not in the set D =
{u;, w1} is adjacent to at least one element of D and |N(u;) N N(wy)| < 8(Fly44).S0 that D = {u;,w;} is a

minimum neighbourhood dominating set of Fl, ,,. Therefore y,,,y(Fli44) = 2

As proceeding for any n, every vertex not in the set D = {u,,w;,} is adjacent to at least one element of D
and [N(u;) N N(wy)| < 6(Flypnpn)-So that D = {u;,w;} is a minimum neighbourhood dominating set of Fl, , .
Therefore vy (Flynyn) = 2.

In similar way we obtain minimum neighbourhood dominating number of (ii)Friendship graph F,,
(iii)Barbell graph B,, (iv) Fan graph F;,, (v)Double Fan graph F,,, (vi) Generalized Fan graph F,,,
(vi))Windmill graph Wd,, ,, (vii))Shell graph C(n,n — 3), (ix)Shell Flower graph [C(n,n — 3) U K;]* (x)Jewel
graph J,.
3 Conclusion

A new domination parameter called minimum neighbourhood domination was introduced.
Minimum neighborhood dominating number was defined and minimum neighborhood dominating number

of some class of graphs are found.
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