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Abstract

In this paper, we establish the injective domination polynomial of
n-dipyramidal graph.

1 Introduction

The study of domination in graph is a fast growing area in discrete mathe-
matics and it came as a result of the study of games such as chess where the
goal is to dominate various squares of a chessboard by certain chess pieces.
The concept of domination is used by De Jaenisch in 1862 while studying the
problems of determining the minimum number of queens to dominate chess-
board. The fastest growth in the study of dominating set-in graph theory
began in 1960. Later the concept of domination set and domination number
was used by Ore in 1962, Cockayne and Hedetniemi in 1977.

There are many applications of domination in graphs. The concept of
domination helps in finding the shortest route (i.e., locating the shortest
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route to reach a hospital for a person from his location) and longest route
(i.e., locating the hospital in such a place so that everyone can be serviced).
Other applications include land surveying, Electrical Networks, Networking,
Routing problems, Nuclear plants problems, Modelling Problems, and Cod-
ing Theory.
In this paper, we study the injective domination polynomial of an n-Dipyramidal
graph. The neighborhood of vertices is considered in measuring the domina-
tion polynomial.

Let G be a graph. The injective domination polynomial of G, denoted
by Din(G,x), is

[v(G)]

D(G.x)= Y d(G, i)',
)

i=y(G

where v(G) is the domination number of G and d;,(G, i) is the number of
injective set of G of size i .

Consider the cycle graph of order 4. C; has one injective dominating set
of size four and four injective dominating sets of sizes three and two. Then
the injective domination polynomial of Cy is D;,(Cy, x) = x* + 423 + 422,

2 Main Result

An n-dipyramidal graph, denoted by dFP,, is the skeleton of an n-sided dipyra-
mid. It is isomorphic to the (m,2)-cone graph C,, & K,, where C,, is a cycle
of order n and K, is an empty graph of order 2. The n-dipyramidal graph
has a vertex count of n + 2 and an edge count of 3n.

The following result gives the injective domination polynomial of the n-
dipyramidal graph.

Theorem 2.1. Forn > 3,

Din(dP,,z) = (1 +2)"t? -1

Proof. Let V(dP,) = {v1,v2, 03, ..., Up, Unt1,Unt2}. Let S be a subset of
V(dP,). The following shows the injective dominating sets of n-dipyramidal

graph by S; and the number of injective dominating sets.

3+2
Sl(dPg) = {v1, V2, V3,04, V5 }, din(dP3, ) = 1 €.

So the injective domination polynomial for the set of cardinality 1 is
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ox = (i))ag
442

Sl(dp4) = {’Ul, V2, U3, U4,’U5,’U6}, dm(dP4, 1) = 6x = 1 xZ.

So the injective domination polynomial for the set of cardinality 1 is

6
6:52(1):5;
5+ 2

Sl(dP5) = {1, V2, V3, V4, Vs, U6, U7}, din(dPs, 1) = T 1 €.

So the injective domination polynomial for the set of cardinality 1 is
7
7 .
. ( 1) .

n+2\ ,
Sl(dPn) = {Ul,’UQ,Ug,Un, "'UTL+17UTL+2}7 dln(dPTH 1) = (n_'_ 2>xr - ( 1 )x .

As a result, we have the term ("Jlrz) x’.

Next, if we add a vertex in every injective dominating sets of n-Dipyramidal
denoted by Sy C V(dP,), we have the following:

S2(dP3) = { {U17U2}7{U17U3}7{U17U4}7{U17U5}7{U27U3}7{U27U4}7{U27U5}

3+2
s {vs, va}, {vs, vs}, {va, vst}, din(dPs,2) = 102° = ; 7

So the injective domintion polynomial for the of cardinality 2 is
5
din(dPs,2) = 102? = <2> z?;

SQ(dP4) :{{/Ulv U2}7 {Uh U3}7 {Uh U4}7 {U17 ’05}7 {U17 UG}7 {U27 ’03}7 {U27 U4}7
{U27 U5}7 {U27 U6}7 {U37 U4}7 {U37 U5}7 {U37 U6}7 {U47 ’05}7 {U47 U6}7 {U57 UG}}7 dln(dP47 2)

442
:15x2:< ;L 22

So the injective domination polynomial for the set of cardinality 2 is
6

din(dPy,2) = 152% = <2> z?;
SQ(dP5) :{{/Ulv U2}7 {Uh U3}7 {Uh U4}7 {U17 ’05}7 {U17 UG}7 {U17 ’07}7 {U27 U3}7
{U27 U4}7 {U27 U5}7 {U27 U6}7 {Uh U7}7 {U37 U4}7 {U37 U5}7 {U37 U6}7 {U37 U7}7 {U47 ’05}7 {U47 U6}7
{va, vr}, {vs, ve}, {vs, vr}, {ve, v7}}-
2+ 2\ ,

5 %
So the injective domination polynomial for the set of cardinality 2 is

din(dPs,2) = 212% = <;) 2

Thus dm(dpg), 2) = 21.3(72 =
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Saap,) = {{v1, v}, {vr, vsf, {ve, vad, o {vn, vnga b, {vn, vnsa}, {02, 03},
{UQa U4}a {UZa U5}7 sy {UQa Un-i—l}a {UZa Un+2}a {1)37 ’U4}a {U3a U5}a {U3a Uﬁ}a sy {'U?n 'Un—i-l}
{U37 Un+2}7 L3 {UTL-I-lv UTL+2}}’
- . n+ 2
This implies that d;,(dP,,2) = 2" = x".
n+2
Finally, the maximum injective dominating set of dFP, is S, = V(dP,).
We have the following:

Snapy) = 1{V1, V2,3, 04,05} }.

Hence d;,,(dP,,5) = 2° = 2 .

So the injective domination polynomial for the set of cardinality 5 is

1° = din(dP,,5) = (?) z°;
6

Sn(dp4) = {{Ul,’Ug,’Ug,’U4,’U5, Uﬁ}}, dm(dpn, 6) = 1’6 = 6 .

So the injective domination polynomial for the cardinality 6 is

6
2% = x5
(5
7
S"(dps) :{{Ul’ U2, U3, U4, Us, Vs, '117}}, dm(dpm 7) = 1'7 - 7 .
So the injective domination polynomial for the set of cardinality 7 is

(7Y

| n+2
Sn = s 5 g ooy Up s Un 5 y dzn dPn’ :1 = .
(dPn) {1, va,v3 Vni1; Unt2, }} ( n) (n—l—Q)

So the injective domination polynomial for the set of cardinality n + 2 is

g2 (T 2 22
n+2



Injective Domination Polynomial... 525

Accordingly,

n+2 n+2 n+3 n+2
Dzndpn = 2 3... ntl
(dP,, ) ( . ):E+( 5 )x +< 5 ):)3, ’+(n—|—1)$
+ n+2 xn+2
n+2
n+2<n+2> ;
=>. z
r=1 r
=(1+2)""? 1.

This proves the theorem. O
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