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Abstract: The Roman domination polynomial of a graph G of order p is defined as

R(G, x) =

2n∑
j=γR(G)

r(G, j)xj , where r(G, j) is the number of Roman dominating functions of

G of weight j [5]. The roots of a Roman domination polynomial of a graph are called the

Roman domination roots of that graph. In this article, the Roman domination polynomials

of all the connected graphs of order less than or equal to six are obtained and their roots

are computed. Furthermore, all these graphs and their Roman domination polynomials and

roots are illustrated in a table.
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§1. Introduction

Throughout this paper all the considered graph are finite simple graphs i.e. all the graphs here

are finite, undirected and have no self-loops or multiple edges. Let G = (V,E) be a graph. The

order and the size of G are denoted respectively by |V (G)| = n and |E(G)| = m.

The Roman domination number of a graph G = (V,E), γR(G), has been defined in [7] as

the smallest weight, W (f(V )), of a function f : V (G)→ {0, 1, 2} satisfying the condition that

every vertex u for which f(u) = 0 is adjacent to at least one vertex v for which f(v) = 2, where

W (f(V )) =
∑

u∈V (G)

f(u). A function f : V (G)→ {0, 1, 2} with this condition is called a Roman

dominating function of the graph G = (V,E) or in brief an RDF of G. For more details about

Roman domination and its properties, the reader is referred to [6].

In [5], Deepak et al. introduced the Roman domination polynomial of a graph G as
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R(G, x) =

2n∑
j=γR(G)

r(G, j)xj , where r(G, j) is the number of Roman dominating functions of G

of weight j and studied some of its properties. The roots of the Roman domination polynomial

of a graph G are called the Roman domination roots of G. In addition, the Roman domination

polynomials of paths and cycles are studied in details in [4] and [3], respectively.

As with all the types of graph polynomials, the analysis of the Roman domination poly-

nomial of graphs can give us some informations about graphs. Similar to the domination

polynomial of graphs [2, 1], an atlas for the Roman domination polynomials of graphs of order

at most six is presented in this article. Moreover, the Roman domination polynomials of all the

connected graphs of order less than or equal to six and their roots are illustrated in a table.

Furthermore, for computing the Roman domination polynomials of the disconnected graphs of

order less than or equal to six the following lemma can be used.

Lemma 1.1([5]) If a graph G consists of m components G1, · · · , Gm, then R(G, x) = R(G1, x)

×R(G2, x)× · · · ×R(Gm, x).

Some coefficients of the polynomials are computed by using the following theorem.

Theorem 1.2([5]) Let G be a graph on n vertices with i isolated vertices, t vertices of degree

one and l vertices of degree two. Suppose R(G, x) =

2n∑
j=γR(G)

r(G, j)xj is the Roman domination

polynomial of G. Then the following hold:

(i) r(G, 2n− 1) = n;

(ii) i =
n(n+ 1)

2
− r(G, 2n− 2);

(iii) r(G, 2n− 3) = 2

(
n

2

)
+

(
n

3

)
− i(n− 1)− t;

(iv) If G has s K2-components, then

r(G, 2n− 4) =

(
n

2

)
+ 3

(
n

3

)
+

(
n

4

)
− i(n− 1) +

(
i

2

)
− t(n− 1) + s− l.

(v) If G 6= K2, then r(G, 2) = |{v ∈ V (G) : |deg(v) = n− 1}|

and the other coefficients are computed by determining all the possible functions f : V (G) →
{0, 1, 2} of some size and reduce the cases when f : V (G)→ {0, 1, 2} is not an RDF function of

the graph G. For instance, all the possible functions of size 2n− 5, 2n− 6, 2n− 7 and 2n− 8

are given as:

(i) For size 2n− 5 there is 3

(
n

3

)
+ 4

(
n

4

)
+

(
n

5

)
possible function;

(ii) For size 2n− 6 there is

(
n

3

)
+ 6

(
n

4

)
+ 5

(
n

5

)
+

(
n

6

)
possible function;

(iii) For size 2n− 7 there is 4

(
n

4

)
+ 10

(
n

5

)
+ 6

(
n

6

)
+

(
n

7

)
possible function;

(iv) For size 2n− 8 there is

(
n

4

)
+ 10

(
n

5

)
+ 15

(
n

6

)
+ 7

(
n

7

)
+

(
n

8

)
possible function.
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All the roots of the polynomials are found by using the Matlab program. On the other

hand, the repetition of any root is expressed as an exponent on that root. For example, the

three times repetition of the zero root is expressed as (0)3.

§2. Roman Domination Polynomials of All Connected Graphs of order≤ 6

In the following, a table illustrates all the connected graphs of order less than of equal to six

with their Roman domination polynomials and roots.

Graph Roman Domination Polynomial Roman Domination Roots

x2 + x 0, −1

x4 + 2x3 + 3x2 (0)2, −1±
√
2i

x6 + 3x5 + 6x4 + 5x3 + x2 (0)2, −1, −0.2848, −0.8576± 1.6662i

x6 + 3x5 + 6x4 + 7x3 + 3x2
(0)2, (−1)2, −1±

√
11i

2

x8 + 4x7 + 10x6 + 13x5 + 10x4 + 3x3 + x2 (0)2, −0.1062± 0.3824i, −0.9827± 0.8465i,

−0.9111± 1.7159i

x8 + 4x7 + 10x6 + 14x5 + 11x4 + 2x3 (0)3, −0.2471, −1.2146± 0.8713i,

−0.6618± 1.7846i

x8 + 4x7 + 10x6 + 15x5 + 16x4 + 5x3 (0)3, −0.4599, −0.2992± 1.7264i,

−1.4708± 1.174i

x8 + 4x7 + 10x6 + 16x5 + 15x4 + 4x3 (0)3, −0.402, −1.4178± 0.8204i,

−0.3812± 1.8877i

x8 +4x7 +10x6 +16x5 +17x4 +8x3 +2x2 (0)2, −0.3296± 0.3569i, −1.352± 0.9293i,

−0.3184± 1.7455i
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Graph Roman Domination Polynomial Roman Domination Roots

x8+4x7+10x6+16x5+19x4+12x3+4x2 (0)2, −0.5274± 0.5087i, −1.3019± 1.0899i,

−0.1708± 1.5986i

x10 + 5x9 + 15x8 + 26x7 + 29x6 + 21x5 +

10x4 + 4x3 + x2

(0)2, −1, −0.575, 0.0259± 0.5197i,

−0.69± 0.9483i, −1.0485± 1.89i

x10 + 5x9 + 15x8 + 27x7 + 32x6 + 21x5 +

6x4 + x3

(0)3, −1, −0.1803± 0.2468i,

−0.6458± 1.7634i, −1.1739± 1.2873i

x10+5x9+15x8+28x7+34x6+23x5+6x4 (0)4, −1, −0.5973, −1.1535± 1.1497i,

−0.5479± 1.8674i

x10 + 5x9 + 15x8 + 28x7 + 35x6 + 27x5 +

12x4 + 4x3 + x2

(0)2, −1, −0.6222, −0.0191± 0.4241i,

−1.0795± 1.1832i, −0.5904± 1.7686i

x10 + 5x9 + 15x8 + 28x7 + 36x6 + 27x5 +

10x4 + 2x3

(0)3, −1, −0.2632± 0.3289i,

−1.2977± 1.2965i, −0.4391± 1.7768i

x10 + 5x9 + 15x8 + 29x7 + 38x6 + 31x5 +

12x4 + x3

(0)3, (−1)2, −0.1113, −0.3914± 1.7864i,

−1.053± 1.2558i

x10 + 5x9 + 15x8 + 29x7 + 38x6 + 29x5 +

10x4 + x3

(0)3, −1, −0.1613, −0.574,
−1.2552± 1.1673i, −0.3771± 1.8796i

x10+5x9+15x8+30x7+40x6+31x5+10x4 (0)4, (−1)2, −0.3193± 1.9689i,

−1.1807± 1.058i

x10 + 5x9 + 15x8 + 29x7 + 40x6 + 35x5 +

16x4 + 3x3

(0)3, −1, −0.4934± 0.2123i,

−1.2496± 1.3342i, −0.2571± 1.7452i

x10 + 5x9 + 15x8 + 29x7 + 39x6 + 33x5 +

16x4 + 5x3 + x2

(0)2, −1, −0.6085, −0.11± 0.3958i,

−1.2109± 1.2087i, −0.3749± 1.785i
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Graph Roman Domination Polynomial Roman Domination Roots

x10 + 5x9 + 15x8 + 30x7 + 41x6 + 37x5 +

18x4 + 4x3 + x2

(0)2, −1, −1.3489, −0.0581± 0.2926i,

−0.9508± 1.2585i, −0.3167± 1.8022i

x10 + 5x9 + 15x8 + 30x7 + 42x6 + 37x5 +

16x4 + 2x3

(0)3, (−1)2, −0.1977, −1.1768± 1.2281i,

−0.2244± 1.8564i

x10 + 5x9 + 15x8 + 30x7 + 42x6 + 37x5 +

16x4 + 2x3

(0)3, (−1)2, −0.1977, −1.1768± 1.2281i,

−0.2244± 1.8564i

x10 + 5x9 + 15x8 + 29x7 + 41x6 + 39x5 +

22x4 + 7x3 + x2

(0)2, −1, −0.4598, −0.3386± 0.3367i,

−0.2004± 1.6457i, −1.2311± 1.398i

x10 + 5x9 + 15x8 + 30x7 + 42x6 + 39x5 +

22x4 + 8x3 + 2x2

(0)2, (−1)2, −0.1147± 0.4777i,

−1.0835± 1.1503i, −0.3018± 1.7963i

x10 + 5x9 + 15x8 + 30x7 + 43x6 + 41x5 +

22x4 + 6x3 + x2

(0)2, (−1)2, −0.1639± 0.28i,

−1.1513± 1.291i, −0.1848± 1.7724i

x10 + 5x9 + 15x8 + 30x7 + 44x6 + 43x5 +

22x4 + 4x3

(0)3, (−1)2, −0.3665, −1.2308± 1.3839i,

−0.0859± 1.7817i

x10 + 5x9 + 15x8 + 30x7 + 44x6 + 45x5 +

28x4 + 10x3 + 2x2

(0)2, (−1)2, −0.2436± 0.4032i,

−1.1373± 1.3645i, −0.1191± 1.686i

x10 + 5x9 + 15x8 + 30x7 + 45x6 + 47x5 +

28x4 + 8x3 + x2

(0)2, (−1)2, −0.2484± 0.1789i,

−1.2315± 1.4418i, −0.0201± 1.7228i

x10 + 5x9 + 15x8 + 30x7 + 45x6 + 49x5 +

34x4 + 14x3 + 3x2

(0)2, (−1)2, −0.3355± 0.477i,

−0.0235± 1.6156i, −1.141± 1.4413i

x10 + 5x9 + 15x8 + 30x7 + 45x6 + 51x5 +

40x4 + 20x3 + 5x2

(0)2, (−1)2, −0.5± 0.6887i, 0.0198± 1.469i,

−1.0198± 1.469i



92 Deepak G., Manjunath N., Manjunatha R., Shashidhara J.M. and Akram Alqesmah

Graph Roman Domination Polynomial Roman Domination Roots

x12 + 6x11 + 21x10 + 45x9 + 65x8 +

66x7 + 51x6 + 30x5 + 15x4 + 5x3 + x2

(0)2, 0.1235± 0.63i, −0.3468± 0.3391i,

−0.5± 0.866i, −1.1904± 0.6991i,

−1.0862± 2.0572i

x12 + 6x11 + 21x10 + 46x9 + 69x8 +

69x7 + 45x6 + 18x5 + 6x4 + x3

(0)3, −0.3121, −0.0323± 0.4384i,

−1.0811± 0.6413i, −0.8774± 1.3707i,

−0.8532± 1.7983i

x12 + 6x11 + 21x10 + 46x9 + 70x8 +

70x7 + 43x6 + 14x5 + 3x4

(0)4, −0.1845± 0.3661i, −1.0193± 0.5608i,

−0.569± 1.7459i, −1.2272± 1.5512i

x12 + 6x11 + 21x10 + 47x9 + 73x8 +

75x7 + 46x6 + 12x5 + x4

(0)4, −0.1569, −0.2961, −1.1689± 0.632i,

−0.4916± 1.8189i, −1.1129± 1.4817i

x12 + 6x11 + 21x10 + 47x9 + 73x8 +

75x7 + 48x6 + 16x5 + 3x4

(0)4, −0.2402± 0.3241i, −1.0707± 0.6568i,

−0.5512± 1.855i, −1.1379± 1.351i

x12 + 6x11 + 21x10 + 48x9 + 76x8 +

80x7 + 51x6 + 14x5 + x4

(0)4, −0.1065, −0.4101, −1.289± 0.6654i,

−0.466± 1.9189i, −0.9867± 1.348i

x12 + 6x11 + 21x10 + 47x9 + 73x8 +

78x7 + 59x6 + 32x5 + 15x4 + 5x3 + x2

(0)2, 0.1005± 0.5357i, −0.3634± 0.3076i,

−0.9047± 1.0954i, −1.0993± 0.7781i,

−0.733± 1.8761i

x12 + 6x11 + 21x10 + 47x9 + 74x8 +

77x7 + 55x6 + 23x5 + 7x4 + x3

(0)3, −0.2808, −0.1229± 0.4157i,

−0.6917± 0.9552i, −0.5851± 1.8882i,

−1.46± 1.1647i

x12 + 6x11 + 21x10 + 47x9 + 75x8 +

81x7 + 54x6 + 30x5 + 3x4

(0)4, −0.1226, −1.7056, −0.1608± 0.8745i,

−0.4263± 1.8985i, −1.4987± 1.5959i

x12 + 6x11 + 21x10 + 48x9 + 77x8 +

85x7 + 61x6 + 24x5 + 6x4 + x3

(0)3, −0.4477, −0.0846± 0.3091i,

−1.2938± 0.6559i, −0.4577± 1.7908i,

−0.9401± 1.4635i
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Graph Roman Domination Polynomial Roman Domination Roots

x12 + 6x11 + 21x10 + 48x9 + 77x8 +

84x7 + 60x6 + 25x5 + 7x4 + x3

(0)3, −0.333, −0.135± 0.3698i,

−1.1933± 0.7199i, −0.4782± 1.8756i,

−1.027± 1.2682i

x12 + 6x11 + 21x10 + 48x9 + 78x8 +

87x7 + 62x6 + 22x5 + 4x4

(0)4, −0.2759± 0.2872i, −1.302± 0.7156i,

−0.3364± 1.8063i, −1.0857± 1.4852i

x12 + 6x11 + 21x10 + 48x9 + 78x8 +

86x7 + 59x6 + 20x5 + 3x4

(0)4, −0.2987± 0.2091i, −1.1757± 0.6497i,

−0.3324± 1.8639i, −1.1932± 1.4373i

x12 + 6x11 + 21x10 + 48x9 + 78x8 +

86x7 + 61x6 + 24x5 + 5x4

(0)4, −0.3289± 0.392i, −1.0706± 0.6814i,

−1.2184± 1.3314i, −0.382± 1.8693i

x12 + 6x11 + 21x10 + 48x9 + 78x8 +

88x7 + 65x6 + 26x5 + 5x4

(0)4, −0.3725± 0.3183i, −1.2292± 0.6886i,

−0.3643± 1.7517i, −1.034± 1.4858i

x12 + 6x11 + 21x10 + 49x9 + 81x8 +

93x7 + 70x6 + 28x5 + 5x4

(0)4, −0.3903± 0.2555i, −0.8845± 1.4059i,

−1.3704± 0.678i, −0.3548± 1.8539i

x12 + 6x11 + 21x10 + 49x9 + 81x8 +

92x7 + 65x6 + 20x5 + 2x4

(0)4, −0.193, −0.3455, −1.444± 0.647i,

−0.2776± 1.8986i, −1.0092± 1.4952i

x12 + 6x11 + 21x10 + 49x9 + 81x8 +

91x7 + 64x6 + 22x5 + 3x4

(0)4, −0.3236± 0.1375i, −1.3071± 0.6816i,

−1.0564± 1.3279i, −0.3129± 1.9443i

x12 + 6x11 + 21x10 + 50x9 + 84x8 +

96x7 + 69x6 + 24x5 + 3x4

(0)4, −0.2931, −0.3912, −0.9289± 1.2843i,

−1.4442± 0.6431i, −0.2848± 2.0214i

x12 + 6x11 + 21x10 + 48x9 + 78x8 +

88x7 + 69x6 + 37x5 + 16x4 + 5x3 + x2

(0)2, 0.0483± 0.4866i, −0.3807± 0.322i,

−1.0655± 0.7386i, −0.4789± 1.8345i,

−1.1231± 1.2337i
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Graph Roman Domination Polynomial Roman Domination Roots

x12 + 6x11 + 21x10 + 48x9 + 78x8 +

88x7 + 67x6 + 32x5 + 11x4 + 2x3

(0)3, −0.4201, −0.1104± 0.4858i,

−1.1744± 0.6852i, −0.4308± 1.7973i,

−1.0744± 1.3725i

x12 + 6x11 + 21x10 + 48x9 + 79x8 +

91x7 + 69x6 + 30x5 + 8x4 + x3

(0)3, −0.3093, −0.1986± 0.3323i,

−1.1854± 0.6472i, −0.2844± 1.7695i,

−1.177± 1.516i

x12 + 6x11 + 21x10 + 48x9 + 79x8 +

92x7 + 72x6 + 33x5 + 9x4 + x3

(0)3, −0.2376, −0.2756± 0.3559i,

−1.2094± 0.6657i, −0.2836± 1.7083i,

−1.1126± 1.5483i

x12 + 6x11 + 21x10 + 48x9 + 80x8 +

94x7 + 73x6 + 32x5 + 7x4

(0)4, −0.418± 0.4055i, −1.117± 0.6553i,

−0.2117± 1.7592i, −1.2534± 1.5328i

x12 + 6x11 + 21x10 + 49x9 + 81x8 +

94x7 + 75x6 + 38x5 + 15x4 + 5x3 + x2

(0)2, 0.0702± 0.4345i, −0.4437± 0.2135i,

−0.8269± 1.3436i, −1.3747± 0.6844i,

−0.425± 1.8568i

x12 + 6x11 + 21x10 + 49x9 + 82x8 +

96x7 + 74x6 + 32x5 + 8x4 + x3

(0)3, −0.3786, −0.1866± 0.2785i,

−1.3112± 0.6703i, −0.2771± 1.8538i,

−1.0359± 1.4185i

x12 + 6x11 + 21x10 + 49x9 + 82x8 +

97x7 + 77x6 + 35x5 + 9x4 + x3

(0)3, −0.2893, −0.2676± 0.2811i,

−1.3411± 0.6708i, −0.2853± 1.7984i,

−0.9614± 1.4678i

x12 + 6x11 + 21x10 + 49x9 + 82x8 +

97x7 + 77x6 + 35x5 + 9x4 + x3

(0)3, −0.2893, −0.2676± 0.2811i,

−1.3411± 0.6708i, −0.2853± 1.7984i,

−0.9614± 1.4678i

x12 + 6x11 + 21x10 + 49x9 + 82x8 +

96x7 + 76x6 + 36x5 + 10x4 + x3

(0)3, −0.184, −0.3372± 0.4009i,

−1.2633± 0.7621i, −0.332± 1.8505i,

−0.9755± 1.2738
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Graph Roman Domination Polynomial Roman Domination Roots

x12 + 6x11 + 21x10 + 49x9 + 83x8 +

99x7 + 78x6 + 34x5 + 7x4

(0)4, −0.4344± 0.3425, −1.2443± 0.7076i,

−1.1133± 1.4237i, −0.208± 1.8371i

x12 + 6x11 + 21x10 + 49x9 + 83x8 +

100x7 + 81x6 + 37x5 + 8x4

(0)4, −0.4721± 0.3624i, −1.2814± 0.7156i,

−0.2047± 1.7874i, −1.0418± 1.4677i

x12 + 6x11 + 21x10 + 49x9 + 83x8 +

99x7 + 76x6 + 30x5 + 5x4

(0)4, −0.3847± 0.2078i, −1.2966± 0.6407i,

−0.1699± 1.856i, −1.1487± 1.5097i

x12 + 6x11 + 21x10 + 49x9 + 83x8 +

99x7 + 76x6 + 30x5 + 5x4

(0)4, −0.3847± 0.2078i, −1.2966± 0.6407i,

−0.1699± 1.856i, −1.1487± 1.5097i

x12 + 6x11 + 21x10 + 50x9 + 85x8 +

102x7 + 81x6 + 37x5 + 9x4 + x3

(0)3, −0.4793, −0.2359± 0.2063i,

−1.34± 0.5136i, −0.2629± 1.9138i,

−0.9216± 1.3839i

x12 + 6x11 + 21x10 + 50x9 + 86x8 +

104x7 + 83x6 + 37x5 + 7x4

(0)4, −0.5422± 0.2074i, −1.2695± 0.6782i,

−0.983± 1.3109i, −0.2053± 1.9216i

x12 + 6x11 + 21x10 + 50x9 + 86x8 +

104x7 + 81x6 + 32x5 + 5x4

(0)4, −0.3956± 0.1422i, −1.4133± 0.6206i,

−1.0285± 1.4517i, −0.1626± 1.9301i

x12 + 6x11 + 21x10 + 50x9 + 86x8 +

104x7 + 81x6 + 32x5 + 5x4

(0)4, −0.3956± 0.1422i, −1.4133± 0.6206i,

−1.0285± 1.4517i, −0.1626± 1.9301i

x12 + 6x11 + 21x10 + 50x9 + 86x8 +

106x7 + 91x6 + 46x5 + 11x4

(0)4, −0.5786± 0.39i, −0.7173± 1.4495i,

−1.4467± 0.734i, −0.2575± 1.7935i

x12 + 6x11 + 21x10 + 48x9 + 80x8 +

96x7 + 81x6 + 45x5 + 18x4 + 5x3 + x2

(0)2, −0.0184± 0.4127i, −0.4318± 0.3685i,

−1.129± 0.6906i, −0.2618± 1.6586i,

−1.159± 1.5295i
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Graph Roman Domination Polynomial Roman Domination Roots

x12 + 6x11 + 21x10 + 48x9 + 80x8 +

96x7 + 81x6 + 41x5 + 13x4 + 2x3

(0)3, −0.3915, −0.2307± 0.4047i,

−0.1986± 1.6219i, −1.3076± 0.8313i,

−1.0673± 1.5915i

x12 + 6x11 + 21x10 + 49x9 + 82x8 +

97x7 + 81x6 + 46x5 + 20x4 + 6x3 + x2

(0)2, −0.0193± 0.5142i, −0.3809± 0.2499i,

−0.9361± 1.1908i, −1.2662± 0.7793i,

−0.3976± 1.8522i

x12 + 6x11 + 21x10 + 49x9 + 83x8 +

100x7 + 83x6 + 44x5 + 17x4 + 5x3 + x2

(0)2, 0.0212± 0.4112i, −0.4442± 0.2853i,

−1.2421± 0.7185i, −0.2605± 1.8109i,

−1.0744± 1.3845i

x12 + 6x11 + 21x10 + 49x9 + 83x8 +

101x7 + 84x6 + 42x5 + 13x4 + 2x3

(0)3, −0.4247, −0.2232± 0.3935i,

−1.3145± 0.6601i, −0.2104± 1.7613i,

−1.0396± 1.5166i

x12 + 6x11 + 21x10 + 49x9 + 83x8 +

101x7 + 84x6 + 42x5 + 13x4 + 2x3

(0)3, −0.4247, −0.2232± 0.3935i,

−1.3145± 0.6601i, −0.2104± 1.7613i,

−1.0396± 1.5166i

x12 + 6x11 + 21x10 + 49x9 + 84x8 +

104x7 + 88x6 + 44x5 + 12x4 + x3

(0)3, −0.1341, −0.4273± 0.3811i,

−1.2532± 0.6966i, −0.1351± 1.7632i,

−1.1174± 1.5131i

x12 + 6x11 + 21x10 + 49x9 + 84x8 +

104x7 + 86x6 + 40x5 + 10x4 + x3

(0)3, −0.2416, −0.3148± 0.2456i,

−1.3003± 0.6331i, −0.1038± 1.7952i,

−1.1603± 1.5787i

x12 + 6x11 + 21x10 + 49x9 + 82x8 +

96x7 + 72x6 + 32x5 + 8x4 + x3

(0)3, (−1)2, −0.6702, −0.2146± 0.2651i,

−1.1889± 1.4508i, −0.2615± 1.8914i

x12 + 6x11 + 21x10 + 49x9 + 84x8 +

105x7 + 93x6 + 51x5 + 15x4 + x3

(0)3, −0.0902, −0.584± 0.4736i,

−1.2491± 0.8035i, −0.1482± 1.6641i,

−0.9736± 1.4954i
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Graph Roman Domination Polynomial Roman Domination Roots

x12 + 6x11 + 21x10 + 49x9 + 85x8 +

107x7 + 92x6 + 46x5 + 11x4

(0)4, −0.5542± 0.4259i, −1.1816± 0.7297i,

−0.0686± 1.7718i, −1.1956± 1.5114i

x12 + 6x11 + 21x10 + 50x9 + 86x8 +

106x7 + 91x6 + 49x5 + 18x4 + 5x3 + x2

(0)2, 0.0065± 0.377i, −0.4814± 0.2683i,

−0.8424± 1.3964i, −0.2552± 1.8481i,

−1.4275± 0.6819i

x12 + 6x11 + 21x10 + 50x9 + 86x8 +

106x7 + 89x6 + 44x5 + 13x4 + 2x3

(0)3, −0.4773, −0.2069± 0.35i,

−1.4357± 0.626i, −0.2084± 1.8498i,

−0.9105± 1.4676i

x12 + 6x11 + 21x10 + 50x9 + 86x8 +

106x7 + 93x6 + 52x5 + 17x4 + 2x3

(0)3, −0.2189, −0.5046± 0.4894i,

−0.6196± 1.2791i, −0.3357± 1.8302i,

−1.4307± 0.7725i

x12 + 6x11 + 21x10 + 50x9 + 87x8 +

109x7 + 93x6 + 46x5 + 12x4 + x3

(0)3, −0.1411, −0.4254± 0.3143i,

−1.3917± 0.6763i, −0.1365± 1.8433i,

−0.9758± 1.4644i

x12 + 6x11 + 21x10 + 50x9 + 87x8 +

109x7 + 93x6 + 46x5 + 12x4 + x3

(0)3, −0.1411, −0.4254± 0.3143i,

−1.3917± 0.6763i, −0.1365± 1.8433i,

−0.9758± 1.4644i

x12 + 6x11 + 21x10 + 50x9 + 87x8 +

109x7 + 93x6 + 46x5 + 12x4 + x3

(0)3, −0.1411, −0.4254± 0.3143i,

−1.3917± 0.6763i, −0.1365± 1.8433i,

−0.9758± 1.4644i

x12 + 6x11 + 21x10 + 50x9 + 88x8 +

112x7 + 95x6 + 44x5 + 9x4

(0)4, −0.485± 0.2888i, −1.3653± 0.6551i,

−1.1019± 1.5178i, −0.0479± 1.8706i

x12 + 6x11 + 21x10 + 50x9 + 87x8 +

110x7 + 98x6 + 53x5 + 15x4 + x3

(0)3, −0.092, −0.5575± 0.4075i,

−0.8202± 1.4852i, −0.1641± 1.7577i,

−1.4123± 0.7401i
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Graph Roman Domination Polynomial Roman Domination Roots

x12 + 6x11 + 21x10 + 50x9 + 88x8 +

112x7 + 99x6 + 52x5 + 13x4

(0)4, −0.6273± 0.4267i, −0.9408± 1.3728i,

−1.3306± 0.8333i, −0.1013± 1.8161i

x12 + 6x11 + 21x10 + 50x9 + 88x8 +

112x7 + 97x6 + 48x5 + 11x4

(0)4, −0.5453± 0.3684i, −1.34± 0.7294i,

−1.0427± 1.4531i, −0.072± 1.8455i

x12 + 6x11 + 21x10 + 50x9 + 88x8 +

112x7 + 95x6 + 44x5 + 9x4

(0)4, −0.485± 0.2888i, −1.3653± 0.6551i,

−1.1019± 1.5178i, −0.0479± 1.8706i

x12 + 6x11 + 21x10 + 49x9 + 84x8 +

105x7 + 93x6 + 54x5 + 22x4 + 6x3 + x2

(0)2, −0.0786± 0.4225i, −0.4153± 0.2981i,

−1.252± 0.7062i, −0.182± 1.7154i,

−1.0722± 1.4899i

x12 + 6x11 + 21x10 + 49x9 + 84x8 +

106x7 + 94x6 + 52x5 + 18x4 + 3x3

(0)3, −0.4495, −0.2757± 0.4629i,

−1.3173± 0.6507i, −0.1142± 1.6899i,

−1.0681± 1.6039i

x12 + 6x11 + 21x10 + 49x9 + 85x8 +

108x7 + 95x6 + 52x5 + 19x4 + 5x3

(0)3, −0.8284, −0.0878± 0.4909i,

−1.2316± 0.7055i, −0.0743± 1.763i,

−1.1922± 1.5644i

x12 + 6x11 + 21x10 + 49x9 + 85x8 +

109x7 + 98x6 + 54x5 + 17x4 + 2x3

(0)3, −0.2333, −0.4386± 0.4226i,

−1.2605± 0.6864i, −0.0447± 1.7103i,

−1.1397± 1.592i

x12 + 6x11 + 21x10 + 49x9 + 85x8 +

109x7 + 100x6 + 58x5 + 19x4 + 2x3

(0)3, −0.1758, −0.5658± 0.5017i,

−1.2057± 0.7781i, −0.064± 1.6618i,

−1.0767± 1.5277i

x12 + 6x11 + 21x10 + 50x9 + 86x8 +

106x7 + 95x6 + 60x5 + 29x4 + 10x3 + 2x2

(0)2, −0.0012± 0.581i, −0.4883± 0.315i,

−0.7487± 1.114i, −0.3524± 1.9001i,

−1.4095± 0.7885i
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Graph Roman Domination Polynomial Roman Domination Roots

x12 + 6x11 + 21x10 + 50x9 + 87x8 +

110x7 + 98x6 + 56x5 + 22x4 + 6x3 + x2

(0)2, −0.0566± 0.4029i, −0.4434± 0.2502i,

−1.3964± 0.682i, −0.1827± 1.8053i,

−0.9209± 1.4429i

x12 + 6x11 + 21x10 + 50x9 + 87x8 +

111x7 + 99x6 + 54x5 + 18x4 + 3x3

(0)3, −0.493, −0.2562± 0.4156i,

−1.4321± 0.6182i, −0.1255± 1.7715i,

−0.9397± 1.5633i

x12 + 6x11 + 21x10 + 50x9 + 88x8 +

113x7 + 102x6 + 58x5 + 21x4 + 5x3 + x2

(0)2, −0.027± 0.3248i, −0.5297± 0.3493i,

−1.345± 0.7385i, −0.1065± 1.8048i,

−0.9918± 1.4336i

x12 + 6x11 + 21x10 + 50x9 + 88x8 +

114x7 + 107x6 + 65x5 + 24x4 + 5x3 + x2

(0)2, −0.0431± 0.2804i, −0.6378± 0.4173i,

−0.8158± 1.4693i, −0.1205± 1.7096i,

−1.3828± 0.8164i

x12 + 6x11 + 21x10 + 50x9 + 88x8 +

114x7 + 103x6 + 56x5 + 17x4 + 2x3

(0)3, −0.2542, −0.422± 0.3556i,

−1.3894± 0.6657i, −0.0554± 1.7847i,

−1.006± 1.5497i

x12 + 6x11 + 21x10 + 50x9 + 88x8 +

114x7 + 105x6 + 60x5 + 19x4 + 2x3

(0)3, −0.1831, −0.5358± 0.4304i,

−0.9159± 1.5054i, −0.0806± 1.7439i,

−1.3761± 0.7416i

x12 + 6x11 + 21x10 + 50x9 + 88x8 +

114x7 + 103x6 + 56x5 + 17x4 + 2x3

(0)3, −0.2542, −0.422± 0.3556i,

−1.3894± 0.6657i, −0.0554± 1.7847i,

−1.006± 1.5497i

x12 + 6x11 + 21x10 + 50x9 + 88x8 +

114x7 + 105x6 + 60x5 + 19x4 + 2x3

(0)3, −0.1831, −0.5358± 0.4304i,

−0.9159± 1.5054i, −0.0806± 1.7439i,

−1.3761± 0.7416i

x12 + 6x11 + 21x10 + 50x9 + 88x8 +

114x7 + 105x6 + 60x5 + 19x4 + 2x3

(0)3, −0.1831, −0.5358± 0.4304i,

−0.9159± 1.5054i, −0.0806± 1.7439i,

−1.3761± 0.7416i
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Graph Roman Domination Polynomial Roman Domination Roots

x12 + 6x11 + 21x10 + 50x9 + 89x8 +

117x7 + 107x6 + 58x5 + 16x4 + x3

(0)3, −0.0849, −0.5511± 0.3827i,

−1.3403± 0.715i, 0.0048± 1.8007i,

−1.071± 1.5332i

x12 + 6x11 + 21x10 + 50x9 + 89x8 +

118x7 + 109x6 + 62x5 + 18x4 + x3

(0)3, −0.0709, −0.6957± 0.5181i,

−1.1718± 0.5179i, 0.0102± 1.7809i,

−1.1072± 1.5419i

x12 + 6x11 + 21x10 + 50x9 + 89x8 +

117x7 + 107x6 + 58x5 + 16x4 + x3

(0)3, −0.0849, −0.5511± 0.3827i,

−1.3403± 0.715i, 0.0048± 1.8007i,

−1.071± 1.5332i

x12 + 6x11 + 21x10 + 50x9 + 90x8 +

120x7 + 111x6 + 60x5 + 15x4

(0)4, −0.6364± 0.4i, −1.283± 0.7667i,

−1.1381± 1.5159i, 0.0575± 1.8177i

x12 + 6x11 + 21x10 + 50x9 + 90x8 +

120x7 + 111x6 + 60x5 + 15x4

(0)4, −0.6364± 0.4i, −1.283± 0.7667i,

−1.1381± 1.5159i, 0.0575± 1.8177i

x12 + 6x11 + 21x10 + 49x9 + 85x8 +

110x7 + 103x6 + 64x5 + 27x4 + 7x3 + x2

(0)2, −0.2107± 0.4016i, −0.3587± 0.3219i,

−1.2598± 0.695i, −0.0725± 1.6492i,

−1.0983± 1.5824i

x12 + 6x11 + 21x10 + 49x9 + 85x8 +

111x7 + 106x6 + 66x5 + 25x4 + 4x3

(0)3, −0.3743, −0.4699± 0.5431i,

−1.2836± 0.712i, −0.014± 1.596i,

−1.0454± 1.6378i

x12 + 6x11 + 21x10 + 50x9 + 88x8 +

114x7 +107x6 +68x5 +31x4 +10x3 +2x2

(0)2, −0.0443± 0.4978i, −0.5229± 0.3243i,

−0.9295± 1.4096i, −0.1523± 1.7575i,

−1.3511± 0.7477i

x12 + 6x11 + 21x10 + 50x9 + 88x8 +

115x7 + 108x6 + 66x5 + 27x4 + 7x3 + x2

(0)2, −0.1532± 0.3941i, −0.4109± 0.2588i,

−1.3937± 0.6711i, −0.0866± 1.7314i,

−0.9557± 1.5443i
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Graph Roman Domination Polynomial Roman Domination Roots

x12 + 6x11 + 21x10 + 50x9 + 88x8 +

116x7 + 111x6 + 68x5 + 25x4 + 4x3

(0)3, −0.4065, −0.4318± 0.4781i,

−1.4156± 0.6723i, −0.0405± 1.6731i,

−0.9089± 1.6189i

x12 + 6x11 + 21x10 + 50x9 + 89x8 +

118x7 + 112x6 + 68x5 + 26x4 + 6x3 + x2

(0)2, −0.0835± 0.3041i, −0.5301± 0.3671i,

−1.3446± 0.7231i, −0.0164± 1.7521i,

−1.0255± 1.5257i

x12 + 6x11 + 21x10 + 50x9 + 89x8 +

118x7 + 114x6 + 72x5 + 28x4 + 6x3 + x2

(0)2, −0.0847± 0.2693i, −0.6226± 0.4356i,

−0.9221± 1.4781i, −0.0345± 1.7066i,

−1.3362± 0.8198i

x12 + 6x11 + 21x10 + 50x9 + 89x8 +

119x7 + 115x6 + 70x5 + 24x4 + 3x3

(0)3, −0.243, −0.5545± 0.4425i,

−1.3725± 0.7272i, 0.0242± 1.7089i,

−0.9757± 1.5901i

x12 + 6x11 + 21x10 + 50x9 + 89x8 +

119x7 + 115x6 + 70x5 + 24x4 + 3x3

(0)3, −0.243, −0.5545± 0.4425i,

−1.3725± 0.7272i, 0.0242± 1.7089i,

−0.9757± 1.5901i

x12 + 6x11 + 21x10 + 50x9 + 89x8 +

119x7 + 115x6 + 70x5 + 24x4 + 3x3

(0)3, −0.243, −0.5545± 0.4425i,

−1.3725± 0.7272i, 0.0242± 1.7089i,

−0.9757± 1.5901i

x12 + 6x11 + 21x10 + 50x9 + 90x8 +

121x7 + 116x6 + 70x5 + 25x4 + 5x3 + x2

(0)2, −0.0363± 0.2693i, −0.6238± 0.3994i,

−1.2869± 0.779i, 0.043± 1.7737i,

−1.096± 1.5049i

x12 + 6x11 + 21x10 + 50x9 + 90x8 +

122x7 + 119x6 + 72x5 + 23x4 + 2x3

(0)3, −0.1297, −0.6492± 0.4324i,

−1.324± 0.7875i, 0.0788± 1.74i,

−1.0408± 1.5613i

x12 + 6x11 + 21x10 + 50x9 + 90x8 +

122x7 + 119x6 + 72x5 + 23x4 + 2x3

(0)3, −0.1297, −0.6492± 0.4324i,

−1.324± 0.7875i, 0.0788± 1.74i,

−1.0408± 1.5613i
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Graph Roman Domination Polynomial Roman Domination Roots

x12 + 6x11 + 21x10 + 50x9 + 90x8 +

122x7 + 121x6 + 76x5 + 25x4 + 2x3

(0)3, −0.1121, −0.736± 0.4347i,

0.0763± 1.7018i, −1.3382± 0.8915i,

−0.946± 1.5361i

x12 + 6x11 + 21x10 + 49x9 + 85x8 +

112x7 + 111x6 + 76x5 + 35x4 + 9x3 + x2

(0)2, −0.2865± 0.1324i, −0.4153± 0.6139i,

−0.0178± 1.5072i, −1.2854± 0.7218i,

−0.995± 1.6462i

x12 + 6x11 + 21x10 + 50x9 + 89x8 +

119x7 +117x6 +78x5 +36x4 +11x3 +2x2

(0)2, −0.1224± 0.4731i, −0.5155± 0.3399i,

−1.3496± 0.7314i, −0.0412± 1.6919i,

−0.9713± 1.5201i

x12 + 6x11 + 21x10 + 50x9 + 87x8 +

110x7 + 98x6 + 56x5 + 23x4 + 6x3 + x2

(0)2, −0.095± 0.4168i, −0.3314± 0.3237i,

−1.448± 0.67i, −0.1814± 1.8122i,

−0.9443± 1.459i

x12 + 6x11 + 21x10 + 50x9 + 89x8 +

121x7 + 123x6 + 82x5 + 32x4 + 5x3

(0)3, −0.3499, −0.5934± 0.4954i,

0.0784± 1.6146i, −1.4059± 0.7324i,

−0.9041± 1.6807i

x12 + 6x11 + 21x10 + 50x9 + 90x8 +

123x7 + 124x6 + 82x5 + 33x4 + 7x3 + x2

(0)2, −0.1152± 0.2405i, −0.6359± 0.439i,

−1.3318± 0.7978i, 0.074± 1.685i,

−0.9911± 1.5662i

x12 + 6x11 + 21x10 + 50x9 + 90x8 +

122x7 +123x6 +84x5 +37x4 +10x3 +2x2

(0)2, −0.0913± 0.3631i, −0.7025± 0.4349i,

−0.9207± 1.4437i, 0.0185± 1.6731i,

−1.3039± 0.9196i

x12 + 6x11 + 21x10 + 50x9 + 90x8 +

123x7 + 124x6 + 82x5 + 33x4 + 7x3 + x2

(0)2, −0.1152± 0.2405i, −0.6359± 0.439i,

−1.3318± 0.7978i, 0.074± 1.685i,

−0.9911± 1.5662i
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Graph Roman Domination Polynomial Roman Domination Roots

x12 + 6x11 + 21x10 + 50x9 + 90x8 +

124x7 + 127x6 + 84x5 + 31x4 + 4x3

(0)3, −0.2388, −0.6756± 0.4587i,

−1.3675± 0.7958i, 0.1242± 1.6615i,

−0.9617± 1.6404i

x12 + 6x11 + 21x10 + 50x9 + 90x8 +

124x7 + 127x6 + 84x5 + 31x4 + 4x3

(0)3, −0.2388, −0.6756± 0.4587i,

−1.3675± 0.7958i, 0.1242± 1.6615i,

−0.9617± 1.6404i

x12 + 6x11 + 21x10 + 50x9 + 89x8 +

121x7 + 125x6 + 90x5 + 44x4 + 13x3 + 2x2

(0)2, −0.3369± 0.3633i, −0.4276± 0.4667i,

0.0164± 1.5594i, −1.3856± 0.7407i,

−0.8664± 1.6238i

x12 + 6x11 + 21x10 + 50x9 + 90x8 +

123x7 + 126x6 + 90x5 + 45x4 + 15x3 + 3x2

(0)2, −0.1346± 0.524i, −0.5926± 0.389i,

0.0122± 1.655i, −1.299± 0.8058i,

−0.986± 1.4882i

x12 + 6x11 + 21x10 + 50x9 + 90x8 +

124x7 + 129x6 + 92x5 + 43x4 + 12x3 + 2x2

(0)2, −0.1808± 0.3545i, −0.618± 0.4469i,

0.0759± 1.6192i, −1.341± 0.8078i,

−0.936± 1.5796i

x12 + 6x11 + 21x10 + 50x9 + 90x8 +

125x7 + 132x6 + 94x5 + 41x4 + 9x3 + x2

(0)2, −0.1737± 0.1812i, −0.6682± 0.4706i,

0.1377± 1.6032i, −1.377± 0.8028i,

−0.9187± 1.6633i

x12 + 6x11 + 21x10 + 50x9 + 90x8 +

125x7 +134x6 +102x5 +53x4 +17x3 +3x2

(0)2, −0.2721± 0.4424i, −0.5909± 0.4568i,

0.0924± 1.542i, −1.3515± 0.8172i,

−0.8779± 1.606i

x12 + 6x11 + 21x10 + 50x9 + 90x8 +

126x7 + 135x6 + 96x5 + 39x4 + 6x3

(0)3, −0.3189, −0.7075± 0.4716i,

0.1916± 1.5988i, −1.4076± 0.7946i,

−0.917± 1.7322i

x12 + 6x11 + 21x10 + 50x9 + 90x8 +

126x7 +139x6 +112x5 +63x4 +22x3 +4x2

(0)2, −0.4209± 0.5088i, −0.527± 0.4644i,

0.1355± 1.4616i, −1.3631± 0.8255i,

−0.8245± 1.6489i
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x12 + 6x11 + 21x10 + 50x9 + 90x8 +

126x7 +137x6 +104x5 +51x4 +14x3 +2x2

(0)2, −0.2378± 0.2739i, −0.6605± 0.4862i,

0.164± 1.5421i, −1.3872± 0.8092i,

−0.8785± 1.6945i

x12 + 6x11 + 21x10 + 50x9 + 90x8 +

126x7 +141x6 +120x5 +75x4 +30x3 +6x2

(0)2, −0.5662± 0.3387i, −0.5± 0.866i,

0.1321± 1.3332i, −0.7327± 1.5959i,

−1.3332± 0.8446i

Now, all connected graphs of order≤ 6 with their Roman domination polynomials and

roots are listed in the table.
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