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Introduction

Let G=((,E ) be a undirected graph, without Jloop and multiple edges.
A non empty set D € V is a dominating set of G, if every vertex V — D is adjacent to minimum one
vertex in D. The cardinality of minimum dominating set is named as the domination number and is
denoted by y(G)[4]. A vertex v is an interior vertex of G if for every vertex u distinct from v, there exists
a vertex w such that v lies between u and w. A set D € V(G) is an interior dominating set if D is a
dominating set of G and every vertex v interior vertex of G. Any pendent vertices will not be a member in
interior set of a graph. y,4(G) denoted as the cardinality of minimum interior dominating set[4]. Let
D;4(G,i) be the family of all interior dominating sets of a graph with cardinality i and Let d;4(G,i) =
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|D;q(G,7)|. Then interior domination polynomial D;;(G,x) of G is defined as  D;;(G,x) =
1404 N
SO o) da (G, D).

2. Interior Dominating Sets and Polynomials of some different operations in Graphs

Definition : 2.1

Let D;4(G,i) be the family of all interior dominating sets of a graph with cardinality i. Then the
interior domination number of G is defined as the minimum cardinality taken over all interior dominating
sets of vertices in G and it is denoted by y,;4(G).

Theorem 2.2

For any connected graph G with n vertices, D;4(G o Ky, x) = x™.
Proof
Let G be a connected graph with n vertices. Since G o K; has 2n vertices.
Clearly, {vy, vy, v3, ..., v, } is the minimum interior dominating set of G o K;.
Therefore, y;4(G o K;) = nand d;4(G o K;,n) = 1.Hence, D;;(G o Ky, x) =x™.
Theorem 2.3

For any connected graph G with n vertices, D;4(G o K,, x) = x™.
Proof
Let G be a connected graph with n vertices. Since G o K, has 3n vertices.
Clearly, {vy,v,,v3, ..., v, } is the minimum interior dominating set of G o K.
Therefore, y;4(G o K;) = nand d;4(G o K,,n) = 1. Hence, D;y(G ° K, x) =x™.
Theorem 2.4

For any connected graph G with n vertices, D;4(G o K, x) = x™.
Proof
Let G be a connected graph with n vertices. Since G o K, has (m + 1)n vertices.
Clearly, {vy, vy, v3, ..., v, } is the minimum interior dominating set of G o K,,,.
Therefore, y;4(G o K,;,) = nand d;4(G o K,,, n) = 1.Hence, D;3(G o Ky, x) =x™.
Theorem 2.5

The interior domination polynomial of K,,, ®K,, is D;q (K, @Ky, x) = x2.
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Proof
Label the vertices of K,,, and K, as {uq, u,, us, ..., Uym_q, u} and {vy, v, v3, ..., Vp_1, v}.
Therefore, {uq, uy, us, ..., Upy_1, U, V1, V3, V3, ..., Vn_q, V} IS the vertex set of K, BK,,.

Let D = {u, v}. The vertex u and v dominate all the vertices and also u and v are interior vertex of
K, ®K,. Therefore, D is a minimum interior dominating set of K,,, ®K,.

Therefore, y;q(K,®Ky,) = 2 and d; (K, ®K,, 2) = 1. Hence, D;q(K,®Ky, x) = x2.

Theorem 2.6

The interior domination polynomial of K,,, ®K,, is D;4 (K, OK,, x) =x .

Proof

Label the vertices of K,,, and K, as {uq, u,, us, ..., Uym_q, u} and {vy, vy, v3, ..., Vp_1, v}.
Therefore, {uq, uy, usz, ..., Upp_1, U = U, Uy, V3, V3, ..., Up_1} IS the vertex set of K, OK,.

Let D = {u}. The vertex u dominate all the vertices and also u is a interior vertex of K,,,©OK,,.
Therefore, D is a minimum interior dominating set of K,,, ©OK,.

Therefore, y;4 (K ©K,) = 1 and d;4 (K, ©OK,, 1) = 1. Hence, D;,(K,,OK,, x) = x.
Theorem 2.7

Let T, be a chain triangular cactus with 2n + 1 vertices. Then the interior domination
polynomial of T,, is D;4 (T, x) = x™ 1.

Proof

Let T,, be a chain triangular cactus with 2n + 1 vertices.

Assume the vertices of T,, as {vq, V3, V3, .., Van_1, Van, Vans1}-

Clearly, every interior dominating set of T,, must be contain the vertex set {vs, vs, v, ..., Von_1}-
Therefore, the a minimum interior dominating set of T,, is {vs, vs, V7, ..., Van_1}-

Therefore, y,4(T,) =n—1and d;4(T,, n — 1) = 1. Hence, D;4(T,, x) = x"" 1.

Theorem 2.8

Let B,, be a Barbell graph with 2n vertices. Then the interior domination polynomial of B,, is
D;4(Bp, x) = x2.
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Proof
Let B,, be a Barbell graph with 2n vertices.

Assume the vertices of B,, as {vq, vy, V3, ..., Vns1, -» Van—1, Van} @S given in Figure 2.1

Vieee YV, Vine o ¢ Vois

v3 vn+4
vn vn+l

v2 ‘)1 V..+2 v"+3

Figure 2.1

Let D = {v,, v,41} The vertex v, and v, ,; dominate all the vertices and also v,, and v,,,; are interior
vertex of B,, . Therefore, D is a minimum interior dominating set of B,, .

Therefore, y,4(B,) = 2 and d,4(B,,, 2) = 1. Hence, D;4(B,, x) = x?

Theorem 2.9

Let L, ; be a Lollipop graph with n + 1 vertices. Then the interior domination polynomial of L,, ;
i Dyg(Lpq, x) = x.

Proof
Let L, ; be a Lollipop graph with n + 1 vertices.

Assume the vertices of L,, ; as {vq,v;,v3, ..., 41} @ given in Figure 2.2
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Figure 2.2

Let D = {v,}. The vertex v,, dominate all the vertices and also v, is a interior vertex of B,, .
Therefore, D is a minimum interior dominating set of L, ; .

Therefore, y;4(Ln1) = 1and djg(Lyq, 1) = 1.

Hence, Djq(Ly1, x) = x2.

3. Conclusion

In this paper we have described interior domination polynomials of some different operations in graphs.
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