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Abstract Just a while ago, the idea of complementary corona domination number of a graph
was first suggested by G. Mahadevan et al[5]. A dominating set S of a graph U is said to be a
complementary corona dominating set (CCD-set) if every vertex in < V' —S > is either a pendent
vertex or support vertex. The smallest cardinality of a CCD-set is called the CCD-number and is
denoted by yccp(U). In this article, we obtain CCD number for middle graph of some notable
graphs and Jahangir graph is given below. Further, we prove that the smallest cardinality of
CCD-number .

1 Introduction

This article contains graphs such as finite, non-trivial, simple, and undirected [1],[2]. Haynes
and colleagues [3] were the first to propose the concept of a domination number. The idea of
corona domination of a graph and the complementary corona domination number of a graph
initially by G. Mahadevan et al. [4], [5].

The wheel graph [6] W 4 is defined to be the graph K + C,. By finding g copies of
the cycle C at a shared vertex, the friendship graph [7], represented by Fj;, can be built. The
crown C,; ® K is obtained by adjoining a pendent edge to each vertex of cycle Cy[8]. Let P, be
a path on g vertices. The comb graph is defined as P, ® K. It has 2g vertices and 2g — 1 edges.
Tadpole[9] Ty 1, is a graph in which path P, is attached to any one vertex of cycle C,. The graph
P, x Py, is a ladder graph Ly (U)[10]. The Middle graph is discussed in Weigen Yan [11]. By
adding a new vertex to each edge and connecting by edges the pairs of these new vertices that are
located on neighboring edges of G are known as M (U). The Jahangir graph [12] A graph with
Cy,n cycle and a vertex g that is close to the vertices of Cy ;, at a vertex distance of g is called
Jg.n. Throughout, this paper set of lightened vertices is a CCD set of graphs.

2 CCD- Number for middle graph of some notable graphs
Theorem 2.1. If g > 3 and q € W, then yccp(M(Wy)) = [§] 4+ g+ L.

— / / / 1 " "
Proof. Let V(M(Wy)) = {2, 21,22, ..., g, XY, Ty oy Ty, T, T 5 o0, T
— " s "0 ! A0 ! .01 / " ! / "0 A .0 ! .
E(M(W,)) = {za), z;2] el il g aad w o v, mer g @y, miag, ooy, ma

lgigg;l§j§9—1;2§k§g}.LetA1:{m,x; tJ =2q+ 1 u{a) 1<k <g}

Ay if g =2q

(A — {2}y U{al} ifg =2q+ 1.

Then A is a CCD-set of M (W,) and hence ycop (M(W,)) < |A| = [§] + g + 1. Since any
dominating set B of cardinality ¢ = [§] + g, contains atleast vertex degree one < V — B >, we
have [A’| > ¢+ 1 = [4] + g + 1. Therefore the proof. ]

Assume A =

Example 2.2.
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Figure 1. COD(M(W,)) =7

Ilustration

In the above graph the lightened vertices of CCD-set and hence CCD(M (Wy)) =17.

Theorem 2.3. If g > 2, then ycop(M(F,)) = 2g.

Proof. Let V(M (Fy)) = {zo, 1j, 225, Y15, Y25, 935 : 5 = 1,2,...g}.

E(M(Fy)) = {zoy2;, T0Y3j> T1jY15 T2 Y155 Y1592+ Y1935+ T15Y250 T25Y35: Y3kYa(k+1): Y2193 + 1 <
j < 991 < k < g— 1} Assume Al = {y2j7y3j : j = 172> ag} - {y3g} U {xZg}~

Then A is a CCD-set of M (F},) and hence yccp (M(Fy)) < |A| = 2g. Since any dominating
set B of cardinality ¢ = 2g — 1, contains atleast vertex degree one < V — B >, we have
|A’| > ¢+ 1 = 2g. Therefore the proof. ]

Example 2.4.

Figure 2. CCD(M(F5)) =6

Ilustration

In the above graph the lightened vertices of CCD set and hence CCD(M (F3)) = 6.
Theorem 2.5. If C, ® K is a crown graph, then vccp(M(Cy © K,)) = 2g.

Proof. Let V(M(Cy ® K1) = {t1, U, .o Ug, V1,02, ccey Vg, By L2, ees Lgs YLy Y2y oo Yg }-

E(M(Cy © K1) = {0, TilYi, TiTit1, TiVig1, TilYir1, Yitls, viyys - 1 <0 < g} Assume A =
{z; : 1 <i < gtU{u; : 1 <i < g} Then A is a CCD-set of M(Cy ® K;) and hence
yeep (M(Cy ® K1) < |A| = 2g. Since any dominating set B of cardinality ¢ = 2¢g — 1.
contains atleast vertex degree one < V — B >, we have |A'| > ¢+ 1 = 2g. Therefore the
proof. O

Example 2.6.

Ilustration

In the above graph the lightened vertices of CCD set and hence CCD(M (Cy ® k1))) = 8.

Theorem 2.7. If P, ® K, is a comb graph, then yccp(M(Py ® Ki)) = (9 — 1) + g.



196 K. Priya, G. Mahadevan and C. Sivagnanam

Figure 3. CCD(M(Cs ® k1))) =8

PVOOf Let V(M(Pg O] Kl)) = {u1>u2a cy Ugy V5025 0005 Ugy L1y L2 005 Thy Y1 Y2, "'7yh}-

E(M(P;0 K1) = {viti, 2i¥i, Ti%ig1, TiVig1, TiYis1 - 1 <0 < g—1}0{ysus, vy 1 1 <i < g}
Assume A} = {z; : 1 <i<g}U{y; :1<i<g} Then AisaCCD-setof M(P, ® K)
and hence yeop (M (Py ® K)) < |A| = (9 — 1) + g. Since any dominating set B of cardinality
¢ = (g—1)+ g— 1. contains atleast vertex degree one < V' — B >, we have |[4'| > ¢+ 1 =
(g — 1) + g. Therefore the proof. O

Example 2.8.

Figure 4. CCD(M(Py ® ky))) =7

IMustration

In the above graph the lightened vertices of CCD set and hence CCD (M (P, ® ky))) = 7.
Theorem 2.9. If g > 2, then yccp(M(Ly)) = 2g — 2.

Proof. Let V(M (Lg)) = {v1,02, o0, Vg, Ul U, ceoy Uy, W1, WD, oy Wyy TN, LDy ey L gy €1, €2, .y €g )
E(M(Lg)) = {vithi, uiVit1, Ti€i, €Wit1, UjUjt1, €5€)41, VpWhy W, Ui, UiWig, €5w; 1 <
1<g—11<j<g—2:1<k<g} Assume A={u; : 1 <i<g}lU{e;:1<i<g}. Then
A is a CCD-set of M(L,) and hence yccp (M(Ly)) < |A| = 2g — 2. Since any dominating
set B of cardinality ¢ = 2¢ — 3. contains atleast vertex degree one < V — B >, we have
|A’| > ¢+ 1 =2g — 2. Therefore the proof.

Example 2.10.
Figure 5. CCD(M(Ls))) = 8
Ilustration

In the above graph the lightened vertices of CCD set and hence CC'D(M (Ls))) = 8. o
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3 CCD-Number for middle graph of tadpole graph

Let V(M (Tyn)) = {u1, U2,y oy Ugy B1, T2, ooy Tgy V1, V2,5 ees Uy Y1y Y2s ooy Y }-
E(M(Tyn)) = {zi%ip1, witi, Tt 1, ViYs, uiv1, Tgui, 2101 - 1 <@ < g} U{0jvi41, yivigr 1 1 <
i <h-—1} where ¢ ={0,1,..,h}

Theorem 3.1. If g = 0 (mod 2) and g > 3, then yccp(M(Ty)) = [$] 4 [4] + 1.

Proof. Assume A ={u; : i =0 (mod2)}U{v; : i =1 (mod2)} U {yn}

Then A is a CCD-set of M (T},;) and hence ycop (M(Ty5)) < |Al = [4]+4 [%]+ 1. Since any
dominating set B of cardinality ¢ = [4] + [%] contains atleast vertex degree one < V — B >,
we have [A'| > ¢+ 1 = [£] 4 [4] + 1. Therefore the proof. ]

Theorem 3.2. If g > 3 and g = 1 (mod 2), then

) 814151+ ifh = 0 (mod?2)
veep () _{ I ifh = 1 (mod2)

Proof. Let Ay ={u; : i =1 (mod2)}U{v; : i =0 (mod?2)}
AssumeS:{ A U{y) ifh = Oor 1 (mod2).
Then A is a CCD-set of M (T ;) and hence
[+ 21+1 ifh =0 (mod?2)

M(T, <|A| = 2 2
[41+ 141 if h=2g
[41+1281-1 ifh=2¢+1.
contains atleast vertex degree one < V — B >, we have

Since any dominating set B of cardinality ¢ = {

g M4l ifh=2
A|>c+1= |—£27~|+|—’211+ th q
51+ 151 if h= 2q+1.
Therefore the proof. O
Example 3.3.
Figure 6. CCD(M(T3,))) =4
Ilustration

In the above graph the lightened vertices of CCD set and hence CCD (M (T3,))) = 4.

4 CCD- Number for Jahangir graph

Let V(Jg5) = {z,x1,22, ..., xgn} and E(Jy ) = {zxipizzj, zizgn 1 1 <@ < gh— 13§ =
1(mod h)} where ¢ = 0,1, ..., 7.

Theorem 4.1. If h > 3 and g = 0 (mod 3), then ycop(Jgn) = [4] + 1.

Proof. Assume A = {z; : i = 3¢} U {v}. Then S is a CCD-set of (.J,) and hence
yeep (Jgn) < |Al = [%1 + 1. Since any dominating set B of cardinality ¢ = (%1 con-
tains atleast vertex degree one < V — B >, we have |A'| > ¢+ 1 = [93—}‘} + 1. Therefore the
proof. O
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2y ifh =1 (mod
Theorem 4.2. If h > 3 and g = 1 (mod 3), then vcop(Jyn) = { }93,% ZOfth , (mod 3)
& erwise.

Proof. Assume Ay = {z; : i =3(k+1) (mod g) where k = 1, {0,1, .., #} U {v}.
| if h = 1 (mod3)

1 Otherwise.

|2 —1 ifh =1 (mod3)

[%1 —1 Otherwise.

contains atleast vertex degree one < V — B >, we have

2| if h = 1 (mod3)

[%] Otherwise.

Therefore the proof. O

[5] if h =2q
[ +1 ifh =2¢+1.

R ST

l
Then A is a CCD-set of (J,,5,) and hence yeeop (Jgn) < |A] = { }

Since any dominating set B of cardinality ¢ =

[A| >c+1=

=

Theorem 4.3. [f h > 3 and g = 2 (mod 3), then yccp(Jy,n) = {

Proof. Assume A; = {x; : i =3(k+1) (mod 2g) where k = 1,1 = {O,l,..,@}u{v}.
Assume s = A Z,fh: 2q

Ay U{zg1} ifh= 2¢+1.
(4 if h =2
[ 41 if h =2¢+1.
(R -1 ifh =2

Then A is a CCD-set of (J,,,) and hence yeop (Jy.n) < |A] = {

Since any dominating set B of cardinality ¢ = {

[4] if h =2¢+1.
contains atleast vertex degree one < V — B >, we have
g ifh =2
W zer1=4 L3l =2
[T]—kl ifh =2q+1.
Therefore the proof. O
Example 4.4.

Figure 7. CCD(Js3) =6

Ilustration

In the above graph the lightened vertices of CCD set and hence CCD(Js,) = 4 and hence
CCD(Js3) =6.

5 Conclusion remarks

In this article, we found the CCD-number for M (W,.), M(F,), M(C, ® K;), M(P. ® K,),
M(T, ), M(L,) and J, 5. For a future work, we extend our results for product related graphs,tree
and comparing another parameters.
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