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Abstract:

In this work, the study of corona domination in graphs is carried over which was initially proposed
by G. Mahadevan et al. Let H be a simple graph. A dominating set S of a graph is said to be a corona-
dominating set if every vertex in < S > is either a pendant vertex or a support vertices. The minimum
cardinality among all corona-dominating sets is called the corona-domination number and is denoted by
Yep(H). (1.8)ycp(H) = min{|S|: Sisa CD —set of H}. In this work, the exact value of the corona
domination number for some specific types of graphs are given. Also, some results on the corona domination
number for some classes of graphs are obtained and the method used in this paper is a well-known number
theory concept with some modification this method can also be applied to obtain the results on other
domination parameters.

Keywords: Corona dominating set, Dominating set, Jahangir graph, Pendant and Support vertex, Tadpole
graph.

Introduction: A wheel graph®W, ,,v > 3 is obtained by joining a

Every graph H = (X(H), Y (H)) considered single vertex to all the vertices of a cycle C,. A
here are connected finite, undirected, without  graph obtained by attaching a pendant edge at each
isolated vertex and loops. A dominating set 'S isa  vertex of C, is called helm graph H,’.Joining the
set of vertices of H with the condition that every  pendant vertices of the helm graph to form a cycle
x€X—S, d(x,S) =1. The minimum cardinality ~ will give a closed helm graph CH,. The friendship
among all the dominating sets is called the  graph E.’ is obtained by attaching the r-copies of C;
domination number of H, denoted by y(H). The  atacommon vertex. A graph constructed by joining
concept of corona domination was introduced by  a C, to an end vertex of P; by a bridge is called the
G.Mahadevanet al.>. The corona domination  tadpole graph T,s. The Cartesian product of two
number (CD number) y.p, is @ minimum cardinality ~ paths P, and P. gives the ladder graph®P, X P.. A
of the dominating set S, with the subgraph induced single vertex is adjacent to s vertices of C,, at a
by S having either pendant or support vertices only.  distance r to one another on C, is called a Jahangir
For example see Fig. 1. In recent years many  graph J,,. Consider a sequence of cycle C,say
authors have studied the different concept in graph ¢l c2 3 cr a diamond snake graph D, is
theory and domination theory such as order sum  phtained by pasting xitoxi~! where 1 <i < r.
graph®, tadpole domination® etc. Let M'(H) be the  pq jth power HE of the réraph H is grgph With
middle graph of H if two vertices x and y in the a0 set of vertices and two vertices xand y in
vertex set of M'(H) are adjacent if x,y are inY(H)  y are adjacent whenever d(x,y) < k. The shadow
and x,y are_ad_Jac_ent In H orx 1S 1n X(H),y is in graph S'(H) of a graph H is that a graph obtained
y(H) and x is incident to y in H. The central graph by adding a new vertex x for each vertex x of H

C'(H) of H is obtained by subdividing each edge in s . ; .
Y (H) and joining all the non-adjacent vertices in H. and joining x" to the neighbors of x in .
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The CD-number for the fan and generalized  for m-shadow and m-splitting graph of B. and C, is
fan graph F, ;,the complement of the ladder graph same as the CD-number of B. and C,, the CD-
P, X P.,the GoldnerHarary graph, the CD-number ~ number for the Moster spindle graph ° the CD-
for the central graph of K ,,, the CD-number for the ~ number for Wagner graph is 3, the CD-number for
Bull graph, the CD-number for the claw graph and  King’s tour graph is 12.
the Konigsberg bridge graph are 2, the CD-number

T1

Ta T3

Hy

Figure 1. Example of corona domination number

Here, {x;,x4,x,} is the minimum corona isolated vertex. Hence |D| >=d+1 = 2r.
dominating set of H,, hence the y-p(H;) =3 and  Therefore the proof.

{x3,x5} is the minimum corona dominating set of

H,, hence the y.p(H,) = 2. For any complete graph

Ky, vep(Kr) = 2.

Example 1:
Examining the CD-number for some special ] y:1 ozl
graphs 2
Theorem 1:°LetD, be a diamond snake graph. Then g s
y(Dr) =r+1 o ry

Theorem 2: Let D, be a diamond snake graph. y-]l<
Thenycp(Dy) = r+1

Proof: Let

X(D,) = x
(X1, %0, oo X Y1, Y20 o os V1) 215 Z2, - -+, Zp—1 JtheEN

Y(Dr) = {xiyixizi Xipa Vi Xip12; 0 1 ST<71—

1}. Let S; = {x;: iiseven}U{y;: iisodd}. o3 =3 s
: . 5 Y 1
Then S = { 51 if risodd, .o
- S1U{y,_1} if riseven.

CD- set of D,. Thus yep(D,) < |S| = 7+ Figure 2. Middle graph of M(F,)

1.Since y(Dy) = 7+ 1,the result follows. For the Fig.2, the minimum CD-set is the vertices

Theorem 3: Let H be the middle graph of a with white dots and hence the CD-number is 8.

friendship graph. Then y.p(H) = 2r.

O O @ o O Theorem 4: For any sand
Proof:Let  X(H) = {x0,x; ,X;,¥ ¥, »¥3 ¢ r = 0or1or3 (mod4),
i = 1,23,...,r}then Yep (Trg) =
Y(H) N+ i = 0or 2 or 3(mod 4
NI OO OO O IO NG ING) I+ if s = 0or2or3(mod4),

= {Xo¥2 " XoY3 X1 Yy Xy Vi Xy Yy 0 Xy V3 h Yy
ysgl)'yl(l)yz(l),yl(l)y3(l)’y3(1)y2(1+1)'y2(1)y?§r) :. 1 S

i <rand1l <j < r—1}. LetS = {y?,yPi =
1,2,3,...,r} be a CD- set of H. Thus yop(H) <
|S| = 2r. Suppose there exist a dominating set D of
cardinality at most d = 2r — 1, then< D > has an

I+ if s
Proof:Let
X(Trs) = {x1, %2, X3, ., X, Y1, Y2, V35 -5 Vs }-
Then Y (Tys) = {xiXi41, X1%r, YjYjr1, X1Y1 ¢+ 1
i <r—-11<j<s-—1} LetS = {x;:1i
lor2 (mod4)}U{y;: i = 0or 3 (mod4)}
Then
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S =
{ S1 if s
S1U{ys-1} if s
a CD-set of T, ;. Thus
yCD(TT,S) < IS|=
EI+13 if s = 0or2or3(mod4),
E1+15] if s = 1(mod 4).
Suppose there exist a dominating set D of
cardinality at most
d=
El+E1-1 if s = 0or2or3(mod4),
Cl+LE-1 if s = 1(mod4),
then< D > has an isolated vertex.Hence
D] =2 d+1=
E1+FEl if s = 0or2or3(mod4),
1+ if s = 1(mod4).
Therefore the proof.

0 or 1(mod 4),
2 or 3(mod 4).

Theorem 5: For any sand r = 2 (mod 4),
VCD(Tr,s) =
Cl+E1+1 if s
{ Gl+lG1+1 if s
Proof:Let
X(Trs) = {x1, %2, %3, ., X0, Y1, Y2, V30 - -

0 or 2 or 3(mod 4),
1(mod 4).

o Ys)

Is

e

Then Y(T.s) = {XiXi41, X1 X, Vi Yj41, X1Y1 ¢ 1 <
i <r—-11<j<s-—1}. Let § = {x;:i=
lor2 (mod4)}U{y;: i = 0or 3 (mod4)}
Then
S =
{ S1 if s = 0orl(mod4), i
S1U{ys_1} if s = 2or3(mod4).

a CD-set of T, . Thus
Ycp (Tr,s) < |S| =
[g] + [%] +1 if s = 0or2or3(mod4),
l+LE]+1 if s = 1(mod4).
Suppose there exist a dominating set D of
cardinality at most
d=
[%] + [%] if s = 0or2or3(mod4),
1+ if s = 1(mod 4).
then< D > has an isolated vertex. Thus
ID| =2 d+1=
Cl+E1+1 if s
Cl+LE1+1 if s
Therefore the proof.

Example 2: The CD-set of Tyo¢ is given in Fig.3
with the white vertices, which is minimum. Hence

Yep (T10,6) =9.

0 or 2 or 3(mod 4),
1(mod 4).

TR

Figure 3. Tadpole] 19,6

Theorem 6: Let H be the middle graph of Wj,.
Then
Yep(H) =
if r = 0(mod3),

r+1
{ [E1+151+1 if r = 1or2(mod 3).

Proof: Let
X(H) =
{21, %0, %3, 0o, X, V1, Vs V3« « o s Y 210 Z2s Z3y ++ + 2 Zy X }

and

Y(H) =
{x0zi, Xi2i, 2 Zj4 1, Vi Vi 41, ViZis Vk-12Zk0 Xi Vi Xk V-1, 2121, Y1Vr) Z1 Ve X1 Yy
1<i<rl<j<r-12<k<r} Let S =
{x0, X, ¥j, 2+ i = 1(mod 3),j =
0 (mod 3),k = 2 (mod 3)}. Then

S =

0 or 2(mod 3),

S1 if r
{ 1(mod 3).

S1U{zr_ 1, Yra} —{xn 2} if 7
is a CD-set of H. Thus
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Yeo(H) < S| = i T
r+1 if = 0(mod3), “ 1
{ [§]+lz3_rj+1 if r = 1or2(mod 3).
Suppose there exist a dominating set D of
cardinality at most
d= 213
r if r = 0(mod 3),
{ [g] + l%rJ if r = 1or2(mod3),
n< D > has an isolated vertex. Thus &1
ID| =2d+1=
r if r = 0(mod 3),
{ [§]+lz3_rJ+1 if r = 1or2(mod 3).
Therefore the proof. 10 O €Ty

the

€g

Examining the CD-number for Jahangir graph Figure 4. Jahangir J3 5

Theorem 7: Forany r > 3, yp(Jr2) = [5] + 1.

Proof: Let X(J;2) = {X1.X Xs,..., X5y, x}and Theorem 10: Forany r = 3, ycp(Jr,7) = 3r + 1.
Y(Jr2) = {XX), XXy, XyXgr t 1 <0< 2r — Proof: Let X(J,7) = {x1.X2,%3,..., X7, x}and
1,j = 1 (mod 2)}. Then S ={xx: 0= YUrs) = {xxp, xixi00, X1%70 0 1 S U< 77 —

1 (mod 2)} is CD-set forj,,. Thus ycp(Jrp) <  LJ= 1(mod7)}.  Then S={xx: 0=

1S| = [%] + 1. Suppose there exist a dominating set 107 405 (mod 7)} is a CD-set forf,;. Thus

o r YepUr7) < |S| =3r+ 1. Suppose there exist a
D of cardinality at most d = [5], then <D >has  gominating set D of cardinality at most d = 3r,

an isolated vertex. Thus |[D| > d+1= [g] + 1.  then < D > has an isolated vertex.

Therefore the proof. Thus |D| = d + 1 = 3r + 1. Therefore the proof.
Theorem 8: Forany r > 3, ¥cp(J3) = r+ 1. Theorem 11:Let s = 2kor 2l +1, where k >
Proof: Let X(J,3) = {X1.%2,X3,..., X3, x}and ~ 2andl = 4.1fr > 3, then

YUT,3) = {XXj,xixi+1’x1X3r 1 <i<3r- )/CD(]T,S) =

1,j =1 (mod 3)}. Then S={x:i=
1 (mod 3)} is CD-set for],,. Thus ycp(Jr3) <
|S| = r + 1. Suppose there exist a dominating set
D of cardinality at most d = r, then < D > has an
isolated vertex. Thus |D| > d+1=r+1.

§+1 if rs = 2(mod 4),
[g] otherwise .

Proof: Let X(J,s) = {x1,x2,%3,..., %5, x}and
Y(Urs) = {xxj'xixi+1'x1xrs 1l <isrs-—

Therefore the proof. Lj = 1 (mods)}. Then §S={x:10=
1 or 2 (mod 4)} is a CD-set for J,. ;. Thus
Theorem 9: Forany r > 3, ycp(Js) = 2(r + 1). YeoUrs) < ISI=vepUrs) =

YUrs) = {xxj,xiXi41, %1 X5, + 1 <1 <51 —
1,j = 1 (mod 5)}. Then S={xx:i=
3 or 4 (mod 5)} U {x,x,} is a CD-set forJ,. 5. Thus

Proof: Let X(Jr5) = {x1.%2,%3,..., X5y, x}and g‘l'l if rs = 2(mod 4),
rs .
[?] otherwise .

Suppose there exist a dominating set D of
cardinality at most

yCD(_]r,s_) <|S|=2(r+ 1). _Suppose there exist a d=

dominating set D of cardinality at most d = 2r + rs if rs = 2(mod 4),

1, then < D > has an isolated vertex. Thus |D| = er then
d + 1 = 2(r + 1). Therefore the proof. [-1—1 otherwise,

< D > has an isolated vertex. Thus
Example 3: Consider the graph J3s5 and ID| > d+1=

{x_, X1, X3, X4, Xg, Xo, x1_3,x1_4} in Fig.4 gives the Z4+1 if rs = 2(mod 4),
minimum corona dominating set, hence y¢p(J35) = z

8 [rz—s] otherwise.

Therefore the proof.
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Example 4:

J3.6

Lir g

R Tt rys L4

Js.8

Figure 5. Jahangir J3¢and Jsg¢

For Fig.5, the white vertices give the minimum
corona dominating set and hence ycp(J36) = 10

and y¢p(Js6) = 16.

Conclusion:

In this work, the CD-number for some
special graphs and the Jahangir graph are found.
Moreover, these results are characterized with other
domination parmaeters, which will be reported in
the successive papers.
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