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1. INTRODUCTION

Assume that ¢ = (V,E) be a simple and undirected graph. The subset D of V is called a dominating set of G if every
vertex in set V — D is adjacent to at least vertex in D.The domination number y(G) is the minimum cardinality of a
dominating set in G [12].The subject of domination in graph theory of the statement appealed to many researchers,
including them[1-9] by putting some condition on set V. As well as from research in the study of domination polyno-
mials [10-16], and others (Chromatic Polynomials) [21,22]. In [10] C. Berge is the first introduced the domination
parameter. The equality co-neighborhood, inverse equality co-neighborhood, total equality co-neighborhood domina-
tion, fuzzy equality co-neighborhood domination and strong equality co-neighborhood domination are introduced in
[17,18,19,23]. Let G be the family of dominating sets of a graph G, with cardinality i and let d(G,, i) = |G}|. The pol-
ynomial D(Gy, x) = X5 A(Gn, i)x!, is defined to be the domination polynomial of a graph G [12]. In this paper, the
families of dominating sets of corona graph G,, = G, ® K; with cardinality i. d(G,,, i) are constructed. In addition, the
domination polynomial of G,, (D(Gy,x) = X%, d(Gy, )x") is investigated. As usual we use (7) for the combination
ntoli.

Definition 1.1. [24]

The corona (G; ®G,) of two graphs G, and G, is the graph obtained by taking one copy of G; (which has |V (G,)|)
copies of G,, where the i*" vertex of G, is adjacent to every vertex in the i** copy of G,. Let G, = G, and G, = K,
(G, ®Ky). (see Fig .1)

b

Figure1l: (a) K, OC; (b) ¢, 0OK;
To prove our main results we need the following lemmas:

Lemma 1.2. [11]. The following properties hold for all graph G.such that d(Gy, i) = |GL].
0] |Gi|=0 ifi >n (i) |GEl=1 (iii))|G3|=1 vn=0 (iv)|Gi ! =n

Lemma 1.3. [11]. The following properties hold for all n > 0.
(i) (MH=0ifi>n (i) (D=1 (i)(§)=1vn=0
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Theorem 1.4. [11]. Let S, be star with order n, then
d(Sn,i)= (1) - (") vi<n-1,n23

Theorem 1.5. [11]. Let S, be star with order n, then
d(Sp,i)= (7)) vi<n-1,n23

2 dominating sets of corona graphs
In this section, d(G,,, i) of (G, ®K;), is investigated

Theorem 2.1. Let C,, = (G, ®K;) be corona graph, then

A 22;0 (20 (?::) vzl
Proof.

Let G,, be corona graph G,, = G, © K; with order m = 2n, and let D is dominating set, then we have n of the copies
of K; accordant to Definition 1.1. in this case we have n of the pendant vertices therefore must be every vertex in G,
or the pendant vertex to which it is adjacent must be belong to D, then |D| = i = n. Now if we take n-k of the vertices
from the first graph G,, , in this case we must reserve k vertices from the pendant vertices, so we have n-k from the
lone vertices, so the probabilities of the first graph (n’jk) and the probabilities of the pendant vertices are (?__:f)/ and

as a result, the number of dominating set for each k are (,",)(7~F), and since k = 0,1,...n, then the total number of
each dominating sets is ¥7_, (,",)(}7¥) for all cardinality i >n ®

Theorem 2.2, Let C,, = (G, ®K;) be corona graph, then
d(Gp,i)=2" VYi=n.

Proof.

Let G,, be corona graph G, = G, ©@K; with order m = 2n, then d(Gn,i) =X, (,",)(*"¥) vn =1 according to
Theorem 2.1. If n = i, then d(Gn, i) = ¥peo (") ("5%) = Zreo ("), because (") =1 according to Lemma 1.3.
Now to prove ¥, (,",) = 2" by using mathematical induction.

1. Letn=1to prove ¥}, (,!,) =2', wehave 3i_, (1) =(,},)+(,}}) =1+1=2, then the relationship is
true when n = 1.
2. Suppose that the relationship is true when n = r, then }},_, (rfk) =2

3. To prove that the relationship is true when n =7+ 1. We have ¥p_, (,",) =%kt (011,) = ZRE6 (L0 ) +

(I =205 (s #2058 (1) = 208 (i) + 80 (1) = Zho (5 + 350 (L) = 2+ 27 =202
=27+t according to Theorem 1.4 and Theorem 1.5 and Lemma 1.3. therefore the relationship is true when
n =1+ 1. Thus the proof is done. ®

Let G,, = (G, ©®K;) be a corona graph with order 2n. Using Theorem 2.1. and Theorem 2.2. obtain the coeffi-
cients of D(G,,,x) for 1< n < 10 in Table 1. Let d(G,,, i) = |G%|. There are interesting relationships between the
numbers d(G,,,i) (1< /< 2n) in the table.

Table 1. d(G,,, i)The number of dominating set of corona graph C,, = (G, ®K;) with cardinality i

i 112345 6 |7 8 |9 10 |11 (12 13 14 15 |16 |17 |18 19|20
n

1 21

2 04411

3 008|126 |1

4 0001632 24 8 |1

5 0000 3280 80 40 10 |1

6 0000 |0 64 19 240/160 60 |12 |1
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2 440|672 560 [280 |84 14 1

8 00000 |0
9 00000 |0
10 oo o0 |0 |0

256|1024(1792|1792|1120 532 (112 |16 |1
0 |512 2304|4626 5376 (4032 2016 672 (144 |18 |1
0 |0 1024 5120/11520/1536013440/4032 3360|960 180 20 |1

OO0 N

In the following theorem, we obtain some properties of d(G,,, i) of C,, = (G,, OK;)

Proposition 2.3. Let C,, = (G,, ©K;) be corona graph, then
(i) d(G,)=0 Vi<n

(i) d(Gp,)=2n ifi=2n-1

(i)  dG, i) =1 ifi=2n.

(iv)  yGp)=n

Proof.
0] It is verified through the proof of the Theorem 2.1.
(i) Since m = 2n, then it is verified according to Lemmal.2.

(iii) Since m = 2n, then it is verified according to Lemma 1.3.
(iv) Since d(Gp,i)=0 Vi<n and d(G,,i) =2" Vi=mnaccording to (i) and Theorem 2.2, then y(G,,) = n.
[ |

3 domination polynomial of G, of graphs
In this section, we introduce and investigate the new parameter domination polynomial of G,,.

Definition 3.1.[11] Let G}, be the family of dominating set of corona graph C,, = (G, ®K,) with cardinality i, and
let d(G,,, i) = |GL,|. Then the domination polynomial D(G,,, x) of C,, = (G, OK,) Is defined as

D(Gp, x) = Xi21 d(Gm, Dx' = Xily 5y A(Gr, DX

In the following corollary, we obtain some properties of D(G,,, x) of G,,,.

Corollary 3.2.
The following properties of D(G,,, x) are hold v m =2
1. D(Gp,x) = D(Gan,x) = 221, d(Gap, D)X
2. D(Gmx) = T iz () (o)X
3. D(Gpx) = )"+ X2 (T, (nfk)(:‘__:f) Yt + 2nx 2t 4 x 20

Proof.
From definition of the domination polynomial D(G,,,x) = 312, d(Gp, Dx* = X1k ) d(Gm, Dx', We get :

1. Since m = 2n and y(G,,) = n, then D(Gp, x) = D(Gypn, x) = 221, d(G,yp, i)x* according to Definition 1.1. and Propo-
sition 2.3.

2. D(Gumx) = Ty A (G, Dx' = 7 (Thy (") (37K) )x!, according to Theorem 2.1. and Definition 3.1.

3. Since d(G,,,i) =2™ Vi=n. according to Theorem 2.2 and since d(G,,, i) =2n if i =2n—1 and d(G,,i) =1
if i =2n according to Proposition 2.3. then D (G, x) = X2, d(Gop, D)x' = (20)™ + X252 (d(Gyn, D)Xt + 2nx?™1 +
X2 = 20" + T2 o () () )xt + 2nx?mt 4 2™ according to Definition 3.1. W

Example 3.3.
Let Gy = (K, ©K;) be corona graph, we can get on D(Gg,x) from the table 1. We have D(Gg,x) = Y2, d(Gg, )x' =
16x* + 32x° + 24x° + 8x” + x® (by Corollary 1). (see Fig .2(a))

Example 3.4.
Let G5 = (C; ®K;) be corona graph, we can get on D(Gg,x) from the table 1. We have D(Gig,x) = Y12, d(G1g,1)x! =
512x°% + 2304x° + 4626x! + 5376x'2 4+ 4032x3 + 2016x™* + 672x° + 144x6 + 18x7 + x'® (by Corollary 1). (see

Fig .2(b))
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Figure 2: (a) K, ®OK; (b) C, OK;
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