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Abstract. The injective domination polynomial of a graph G of order p is defined as

p
Din(G2)= > din(G, )2,
J="Yin (G>

where 7;,, (G) is the injective domination number of G and d,,,(G, j) is the number of injective
dominating sets of G of size j, [3]. We call the roots of an injective domination polynomial of
a graph the injective domination roots of that graph. In this article, we compute the injective
domination polynomial of all graphs of order less than or equal six and their roots and present
them in tables.

1 Introduction

Let G = (V, E) be a graph with |V (G)| = p and |E(G)| = ¢. In [6], the authors have introduced
a new type of domination is called the injective domination of graph. For any vertex v € V(G),
the open injective neighborhood of v is defined by N;,(v) = {u € V(G) : |T'(u,v)| > 1},
where |I'(u,v)] is the number of common neighborhood between the vertices v and v and the
closed injective neighborhood is N, [v] = Ny, (v) U{v} . A subset S of V(G) is called injective
dominating set if for every vertex v € V' — S there exists a vertex v € .S such that |T'(u,v)| > 1.
The injective domination number ~;,(G) of G is the minimum cardinality of such injective
dominating set. For more details about the injective domination of graphs, we refer to [1, 5, 2].
The injective  domination  polynomial D;,(G,z) of G is defined as
D (G,z) = Zé’:%n @ din (G, j)x?, where v;,(G) is the injective domination number of G,
and d;, (G, j) is the number of injective dominating sets of G of size j, [3]. A root of the
injective domination polynomial of G is called an injective domination root of G.

As all the types of graph polynomials, the analysis of the injective domination polynomial
of graphs can give us some information about graph. Similar to the domination polynomial of
graphs [7, 4], we have an atlas for injective domination polynomials and injective domination
roots of graphs with order at most 6.

In this article, we compute the injective domination polynomial and the injective domination
roots of all connected graphs of order less than or equal six and we present them in tables. Note
that for the disconnected graphs one can use the following Lemma.

Lemma 1.1 ([3]).If a graph G consists of m components Gi,...,Gp,, then
Dzn(G7x) = Din(Glyl‘) <o Dzn(Gm, 33)
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Graph Injective Domination Polynomial Injective Domination Roots
- T 0
— z? 0,0
— 3 + 222 0,0,-2
./_l\_ 22 4+ 322 + 3z 0, %@
._[_. x(l+x)3—x 0,0, =£V3i
——i—t o + 4 + 222 0,0,—2+£2
//'\_: 2t + 423 + 622 + 3z 07_1’%\/@
] 24 + 423 + 422 0,0,—2, -2
(1+2)" =1 —2,0, -1+
l‘_._g.:.;._' (1+ x)4 1 -2,0, -1+
, z(14 x)“ . 0,0,-2, -1+
’_‘_I_‘ 4 52 4 923 + 72?2 0,0, —2.54369, —1.22816 £ 1.115144
———— 2+ 5 + Tad + 222 0,0, -2, %@
::_'j.'::-::'.','_:: 23+ 52% + 102° + 922 + 22 0,-2, —0.31767, —1.34116 £ 1.161544¢
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Graph Injective Domination Polynomial Injective Domination Roots
- 20+ 524 + 1023 + 822 + x 0, —0.15163, —1.66099,
b —1.59369 £+ 1.19616:¢
+ e 2% + 52* + 92° + 622 0,07,2,%@
[:I_' 2% + 52* + 92% + 622 0,0, -2, %\/il

2 4+ 5z% + 1023 + 522

0,0, —0.72432, —2.13784 £ 1.52731:

22 4+ 5z% + 1023 + 922 + 22

0,-2,-0.31767, —1.34116 + 1.16154¢

2 + 52 + 1023 + 1022 + 3z

0, —0.48121, —2.29065,
—1.11407 £ 1.21675:¢

(1+2) -1

0, —0.69098 + 0.95106¢,
—1.80902 £+ 0.58779:¢

0, —0.15163, —1.66099,

'_,' 22+ 524 + 1023 + 822 + ¢
v —1.59369 + 1.19616i
e 2% 4 52 + 927 + 622 0,0, -2, —3i2\/§i
A 25+ 524 1 1023 + 1022 + 3z 0, —0.48121, —2.29065,
o —1.11407 + 1.21675i
M, )
S 5 0, —0.69098 + 0.951064,
-5/ (I+2) -1 ;
Sy —1.80902 + 0.58779i
(1+2)° 1 0, —0.69098 + 0.951064,

—1.80902 £ 0.58779¢




AN ATLAS OF INJECTIVE DOMINATION POLYNOMIALS 51

Graph Injective Domination Polynomial Injective Domination Roots

.;/I\> 2+ 52* + 102> 4 922 + 2z 0,-2, —0.31767, —1.34116 £+ 1.161544
N

&, (1+ $)5 1 0, —0.69098 + 0.95106¢,

N !
v —1.80902 £+ 0.58779:

=t (1+ x)5 1 0, —0.69098 + 0.95106¢,

—1.80902 £+ 0.58779¢

AN (1 i x)S 1 0, —0.69098 £ 0.951064,
—1.80902 £+ 0.58779i

(1 + x)5 1 0, —0.69098 + 0.9510§i,
—1.80902 £+ 0.58779¢

{ :1:(1 + 33)5 . 0,0, —0.69098 + 0.9SIQ6i,
—1.80902 £+ 0.58779¢

-—[-.—- 20 4+ 620 + 142* + 1623 + 822 0,0, -2,-2,—1+4

\.—; 20 4+ 625 + 152* + 1823 + 922 0,0, —1.5 +0.866034, —1.5 + 0.866031
[ [ ] 20 4 627 4 152* + 1223 + 322 0,0, —0.5694 4+ 0.064581,
—2.4306 £ 1.796637
E 28 + 627 + 132% + 1123 + 242 0,0,—-2, —0.24512,
—1.87744 £ 0.744864

26 + 625 + 112* + 623 + 22 0,0, —0.38197, —0.38197, —2.61803,
—2.61803
A 28+ 625 + 152 + 192% + 1222 + 22 0,-0.24512, —1 £ 1,

—1.87744 £+ 0.74486:

-
Y
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Graph Injective Domination Polynomial Injective Domination Roots
‘_:_‘I-‘J':i':f 20 4+ 6x° + 152 + 1923 + 1122 + 2 0,—0.11011, —1.15886 + 1.15086¢,
! —1.78609 £+ 0.46329

20 4+ 625 + 152* + 1723 + 622

0,0,—-2, —0.60735,
—1.69632 £+ 1.43595¢

e 20 4+ 627 + 142* + 1623 + 822 0,0, -2,-2,—1414

: Ir‘-‘fl 2° 4+ 625 + 14a* + 1623 + 822 0,0, -2,-2, -1 +4

VAN 20 4 625 + 142* + 1423 + 442 0,0, -2, —0.45631,

! —1.77184 + 1.11514i

1 28 + 625 + 152 + 1823 + 922 0,0, —1.5 + 0.86603i, —1.5 + 0.86603:

20 4+ 620 + 142* + 1423 + 422

0,0,—-2, —0.45631,
—1.77184 £ 1.11514¢

20 4+ 62° + 152* + 1823 + 922

0,0, —1.5 £ 0.86603%, —1.5 £ 0.86603¢

20 4+ 625 + 132* + 1223 + 322

0,0,-0.38197, —2.61803,
—1.5 £ 0.866031

20 4+ 625 + 132% + 1123 + 322

0,0,—1, —0.53443,
—2.23279 £ 0.79255¢

20 4+ 627 + 152* + 1623 + 522

0,0, —0.51274, —1.69079,
—1.89824 +1.47114

2

20 4+ 627 + 152* + 1823 + 922

0,0, —1.5 £ 0.86603%, —1.5 £ 0.86603:
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Injective Domination Roots

e

20 + 62° + 152* 4 2023 + 142% + 3z

0,—0.34818, —0.8889 £ 1.172491,
—1.93701 £ 0.47754¢

v

20 + 62° + 152* 4 2023 + 132% + 2z

0,—-2, -0.21385, —1.78615,
—1£1.272024

N

20 4+ 625 + 1524 + 1923 + 1122 + =

0,—0.11011, —1.15886 £ 1.150864,
—1.78609 £ 0.46329:

20 + 62 + 152* 4 2023 + 1322 + 2z

0,-2, —0.21385, —1.78615,
—1+1.27202¢

20 + 625 + 152* + 1823 + 922 + 2z

0,—2, —0.37519 £ 0.300244,
—1.62481 £+ 1.30024+

20 + 62° + 152* 4 2023 + 1522 + 4z

0,—-0.49134, —0.74249 + 1.11879i,
—2.01184 £+ 0.68396:

204+ 620 + 1524 + 1923 + 1122 + =z

0,—-0.11011, —1.15886 + 1.15086¢,
—1.78609 £ 0.46329;

20 + 62° + 152* + 1923 + 1222 + 2«

0,-0.24512, —1 +1,
—1.87744 + 0.74486i

20 4+ 627 + 14z* + 1623 + 822

0,0, -2,-2, —14i

2% + 627 + 142* + 1623 + 822

0,0,-2,-2, -1+

20 4+ 625 + 152* + 1823 + 922

0,0, —1.5 £ 0.86603%, —1.5 £ 0.86603:

28 + 627 + 14z* + 1523 + 522

0,0, —0.56832, —2.43168,
—1.5+£1.16963:
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Injective Domination Polynomial

Injective Domination Roots

20 4+ 620 + 152* + 1723 + 622

0,0,—-2, —0.60735,
—1.69632 + 1.435951

2% 4+ 627 + 152* + 1823 + 922

0,0, —1.5 £ 0.86603%, —1.5 £ 0.86603:

20 + 62° + 142% + 1623 + 822

0,0, -2,-2,—-1=+1

20 + 62° + 152* + 1923 + 1022

0,0, -2, —1.56984,
~1.21508 + 1.30714i

28 + 627 + 152% + 1823 + 922

0,0, —1.5 £ 0.866034, —1.5 £ 0.86603:

20 4+ 627 + 152* + 1823 + 922

0,0, —1.5 £ 0.866034, —1.5 £ 0.86603:

20 4+ 625 + 152* + 2023 + 1322

0,0, —0.88982 £ 1.393474,
—2.11018 £ 0.550364

20 + 62° + 152% 4 2023 + 142% + 3z

0,—0.34818, —0.8889 £ 1.172491,
—1.93701 £ 0.477544

20 + 62° + 152* 4 2023 + 1322 + 2z

0,—-2, -0.21385, —1.78615,
—1£1.27202:

20 + 62° + 152* 4 2023 + 1527 + 4z

0,—-0.49134, —0.74249 £ 1.11879i,
—2.01184 £ 0.68396:¢

20 + 62° + 152* 4 2023 + 1527 + 4z

0,—-0.49134, —0.74249 £ 1.11879i,
—2.01184 £+ 0.68396:¢

20 + 62° + 152* 4 2023 + 142% + 3z

0,—0.34818, —0.8889 £ 1.17249i,
—1.93701 £ 0.47754¢
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Graph

Injective Domination Polynomial

Injective Domination Roots

20 + 62° + 152* 4 1923 + 1227 + 2z

0,—-0.24512, -1 £ 4,
—1.87744 £+ 0.74486i

20 4+ 62° + 152* 4 1923 + 122% + 2z

0,—-0.24512, —1 £ 4,
—1.87744 £ 0.744861

20 4+ 625 + 1524 + 1923 + 1122 + =

0,—0.11011, —1.15886 £ 1.150864,
—1.78609 £ 0.46329:

204+ 625 + 1524 + 1923 + 1122 + =

0,—0.11011, —1.15886 £ 1.150864,
—1.78609 £ 0.46329:

20 4+ 627 + 142* + 1623 + 822

0,0,-2,-2, -1+

20 4+ 625 + 152* + 1823 + 922

0,0, —1.5 £ 0.86603%, —1.5 £ 0.86603:

(1+2)° -1

0,-2, —0.5£0.866037, —1.5 +0.86603:

20 + 62 + 152% 4 2023 + 1322 + 2z

0,-2, —0.21385, —1.78615,
—1+1.27202¢

20 4+ 627 + 142* + 1623 + 822

0,0,-2,-2, -1+

20 4+ 625 + 1524 + 1923 + 1122 + =

0,—0.11011, —1.15886 £ 1.150864,
—1.78609 £ 0.46329;

20 + 62° + 152% 4 2023 + 142% + 3z

0,—0.34818, —0.8889 £ 1.172491,
—1.93701 £ 0.47754¢

SN T D B e e b e

20 4+ 625 + 1524 + 1923 + 1122 + =

0,—0.11011, —1.15886 £ 1.150864,
—1.78609 £ 0.46329;
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Injective Domination Polynomial

Injective Domination Roots

20 + 627 + 152% + 1923 + 1022

0,0,—-2, —1.56984,
—1.21508 £ 1.30714¢

20 + 62° + 152* 4 2023 + 142% + 3z

0,—0.34818, —0.8889 £ 1.172491,
—1.93701 £ 0.47754¢

20 + 627 + 152% + 2023 + 1522

0,0, —0.71218 £ 1.41609,
—2.28782 + 0.8579:¢

20 + 62 + 152* 4 2023 + 1322 + 2z

0,-2, —0.21385, —1.78615,
—1+1.27202¢

20 4+ 627 + 152* + 1823 + 922

0,0, —1.5 £ 0.86603%, —1.5 £ 0.86603+¢

20 + 62° + 152* 4 2023 + 1527 + 4z

0,—-0.49134, —0.74249 £ 1.11879q,
—2.01184 £+ 0.68396:¢

GRS O K D

20 + 62° + 152* 4 2023 + 142? + 3z

0,—0.34818, —0.8889 £ 1.172491,
—1.93701 £+ 0.47754¢

20 + 62° + 152* 4 2023 + 1527 + 4z

0,—-0.49134, —0.74249 £ 1.11879i,
—2.01184 £+ 0.68396:¢

20 + 62° + 152* 4 2023 + 142% + 3z

0,—0.34818, —0.8889 £ 1.172491,
—1.93701 £ 0.47754¢

20 + 62° + 152* 4 1923 + 1222 + 2z

0,—-0.24512, -1 £ 4,
—1.87744 £ 0.744861

(1+2)°—1

0,—-2, —-0.5+0.86603¢, —1.5 £ 0.866031

D PP ¢

(1+2)° -1

0,—-2, -0.5+0.86603%, —1.5£0.86603¢
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Injective Domination Polynomial

Injective Domination Roots

(1+ x)G 1 0,—-2, -0.5+0.86603%, —1.5£0.86603
(14 33)6 1 0,-2, -0.5+0.86603¢, —1.5£0.86603
(1+ l,)6 1 0, -2, —0.5£0.86603%, —1.5+0.86603:

20 + 62° + 152* 4 2023 + 142% + 3z

0,—0.34818, —0.8889 £ 1.172491,
—1.93701 £ 0.47754¢

20 + 62° + 152* 4 2023 + 1527 + 4z

0,—-0.49134, —0.74249 £ 1.11879i,
—2.01184 £ 0.68396:¢

20 + 62° + 152* 4 1923 + 1227 + 2z

0,—-0.24512, -1 £ 4,
—1.87744 £+ 0.74486i

20 + 62° + 152* 4 2023 + 1322 + 2z

0,—-2, -0.21385, —1.78615,
—1+£1.27202:

20 + 62° + 152* 4 2023 + 1322 + 2z

0,—-2, -0.21385, —1.78615,
—1+1.27202¢

20 + 62° + 152* 4 2023 + 142% + 3z

0,—0.34818, —0.8889 £ 1.17249i,
—1.93701 £ 0.47754¢

20 4 627 4+ 152* + 202 + 1522 + 4z

0,-0.49134, —0.74249 + 1.11879i,
—2.01184 £+ 0.68396:

20+ 620 + 1524 + 1923 + 1122 + =z

0,—-0.11011, —1.15886 + 1.15086¢,
—1.78609 £ 0.46329;

IR ARARARARARARIARIA SR

20 + 627 + 152% + 2023 + 1522

0,0, —0.71218 £ 1.416094,
—2.28782 + 0.8579:




58

Akram Algesmah, Anwar Alwardi and R. Rangarajan

Graph

Injective Domination Polynomial

Injective Domination Roots

20 4+ 625 + 152* + 1823 + 922

0,0, —1.5 £ 0.86603%, —1.5 £ 0.86603:

20 4+ 625 + 152* + 2023 + 1522 + 4z

0,—-0.49134, —0.74249 £ 1.11879q,
—2.01184 £+ 0.68396i

20 4+ 625 + 152* + 2023 + 1422 + 3z

0,—0.34818, —0.8889 £ 1.172494,
—1.93701 £ 0.47754¢

(1+2)° -1

0,—-2, -0.5+0.86603%¢, —1.5£0.86603¢

(1+2)°—1

0,—2, —0.5+0.86603i, —1.5 £ 0.866031

20 + 62° + 152* 4 2023 + 1527 + 4z

0,—-0.49134, —0.74249 £ 1.11879i,
—2.01184 £+ 0.683961¢

+z) — y —4, —U. . i, —1. . )
(1 )6 1 0,-2, —0.5+0.866037, —1.5 +0.866037
(1 + x)6 1 0,-2, —-0.5+0.86603i, —1.5 £ 0.86603:

+ ) — R , . . , —1. . ]
(1 )6 1 0,-2, —0.5+0.866037, —1.5 +0.86603:

20 + 62° + 152* 4 2023 + 142? + 3z

0,—0.34818, —0.8889 £ 1.172491,
—1.93701 £ 0.47754¢

20 + 62° + 152* 4 2023 + 142% + 3z

0,—0.34818, —0.8889 £ 1.172491,
—1.93701 £ 0.47754¢

BB RIB S E D > >

(1+2)°—1

0,—2, —0.5+0.86603%, —1.5 £ 0.866031
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20 + 62° + 152* 4 2023 + 1527 + 4z

0,—-0.49134, —0.74249 £ 1.11879i,
—2.01184 £+ 0.68396:¢

20 4+ 62° + 152* 4 1923 + 122% + 2z

0,—-0.24512, —1 £ 4,
—1.87744 £ 0.744861

(1+2)°—1

0,—-2, —-0.5+0.86603, —1.5 £ 0.866031

20 4+ 625 + 152* + 2023 + 1522 + 4z

0,—-0.49134, —0.74249 £ 1.11879q,
—2.01184 £+ 0.68396i

(1+2)°—1

0,—-2, -0.5+0.86603%, —1.5£0.86603¢

(1+2)°—1

0,—-2, —0.5+0.86603i, —1.5 £ 0.866031

20 + 62° + 152* 4 2023 + 142% + 3z

0,—0.34818, —0.8889 £ 1.17249i,
—1.93701 £ 0.47754¢

(1+ x)6 1 0,—-2, —0.5+0.86603%, —1.5 £ 0.866031
(1+ 3:)6 1 0,—-2, -0.5+0.86603%¢, —1.5£0.86603
(1+ 93)6 1 0, -2, —0.5£0.86603%, —1.5+0.86603:
(1+ x)ﬁ | 0,—-2, -0.5+0.86603%, —1.5£0.866031

kA A AR ALk A A AR 4R

20 4+ 625 + 152* + 2023 + 1522 + 4z

0,—-0.49134, —0.74249 £ 1.11879q,
—2.01184 £+ 0.68396i
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Graph Injective Domination Polynomial Injective Domination Roots
@ (1+ x)G 1 0,-2, —0.5+0.866034, —1.5 +0.86603:
A (1+ x)f’ -1 0,—-2, —0.5£0.866037, —1.5 +0.86603:
@ (1+ l.)6 1 0, -2, —0.5+£0.866034, —1.5 +0.86603:
% (1+ x)6 1 0, -2, —0.5£0.866034, —1.5 +0.86603:
A (1+ :(:)6 1 0,—-2, —0.5£0.866037, —1.5 +0.86603:
& (1+ m)6 1 0, -2, —0.5£0.866034, —1.5 +0.86603:
% (1+ x)6 -1 0, -2, —0.5£0.866037, —1.5 +0.86603:
A (1+ $)6 -1 0, -2, —0.5+£0.866034, —1.5 +0.86603:
% (1+ x)6 1 0, -2, —0.5£0.866034, —1.5 +0.86603:
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