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Abstract:

Recently, complementary perfect corona domination in graphs was introduced. A dominating set S of
a graph G is said to be a complementary perfect corona dominating set (CPCD — set) if each vertex in < § >
is either a pendent vertex or a support vertex and <V —S > has a perfect matching. The minimum
cardinality of a complementary perfect corona dominating set is called the complementary perfect corona
domination number and is denoted by y.,.(G). In this paper, our parameter hasbeen discussed for power

graphs of path and cycle.
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Introduction:

Agraph G = (V,E) where V, E are the vertex set
and edge set. The graphs used in this paper were
simple, undirected, and non-trivial. P,denotes the
path on n vertices with the vertex set V(B,) =
(v1,v5,v3,...,v,) and the edge set E(B,) =
{viviy1:1=1,2,...,n—1}. Acycle on n vertices is
denoted by C,with vertex set V(C,) =
{vi,v3,v3,...,v,} and edge set E(C,) =
{fvivis:i=1,2,...,n—1}U {vy, v, }. The concept
of corona domination in graphs was introduced by
G. Mahadevan et al.!, and the complementary
perfect dominating set was presented by Paulraj
Joseph et al. Lately the complementary connected
perfect domination number of a graph was
studied.’In recent years many authors have
discussed many interesting results by imposing
various conditions on the dominating sets they are
restrained and secured®*, hn-domination*®, tadpole
domination®, Power graphs were also discussed
frequently”®. By considering the existing corona
domination parameter and imposing a perfect
matching condition in the complement, the authors
obtained a new parameter called the complementary
perfect corona dominating set. A dominating set
S C Vis said to be a complementary perfect corona
dominating set (CPCD-set) if every vertex in < S >
is either a pendent vertex or a support vertex and
<V —S§ > has a perfect matching. The minimum
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cardinality of a CPCD-set is called a
complementary perfect corona domination number
and is denoted by ycpc(G). A graph is considered
complete if each pair of distinct vertices in G are
adjacent and is denoted by K,,. For n = 3, the graph
Ky + C, is defined as the wheel W, ;. G¥is a
graph with the same number of vertices as G, and
two vertices are adjacent when d(vq,v,) = k. A
F,m fan graph is defined as K,, + P,;. The author
began this article by determining the exact CPCD
value of the cycle C, for any n # 7. The CPCD
value for the power graph of the path and cycle are
examined in this article because the exact CPCD
value for path and path-related graphs are already
determined.

Main Results:
Theorem.1:Foracycle C,,n # 7,

n e
[E] ifn=0o0r1(mod4)

[g]+1

Proof: Let C,, = (vq,v5, ...,V V1), n# 7 and let

S1 ={v;:i = 1or 2 (mod4)}. Assume

g = {51 U{vn_g, v} —{vn-2} ifn=3(mod4)
S1 otherwise.

Then S is a CPCD-set of C,, and hence

Yepc(Cr) =
otherwise.
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_ n
chcgcn) < ISl = [E] —1 ifn=0o0r1(mod4)
[E] ifn=0or1(mod4) IS|=k+1= n
n , . [—] otherwise.
[E] +1 otherwise. 2

Let S’ be a CPCD-set of C,. Since any dominating

set D of cardinality at most Theorem.2: For a path B,, n be odd, k be even, and

n n=> 3+k,
[5] —1 ifn=0o0r1l(mod4)
k= . either
[5] otherwise,
contains an isolated vertex in <D > or |V — D] is
odd, having
[ k+ 1 ifn=1or2or..ork(mod 3k + 1)
(PF) = H ] = 0or it 2 3 or 3k(mod 3k + 1)
Ycpc\ P | k1 ifn=0o 50 500 mo
L 3k
k[3k+1 + 2 lfn=k+1ork+20r...or7(mod3k+1).

Proof: Let B, = (v4,Vy,...,v,),n be odd, k be
even and n=3+4+k, let S ={vpi=k+
1or 2k + 1 (mod 3k + 1)}. Assume

(S1U{w} ifn=1or2k+2or2k+3or..or 3k (mod3k + 1)
SiU{v,_;} ifn=i(mod3k+1);1<i<k
S = SiU{v,_q,v1} ifn=k+1(mod3k+1)
S1U{vp, v} ifn=k+2o0rk+3or..or 2k (mod 3k + 1)
Si{vi} ifn=2k+1(mod3k+1).

Then S is a CPCD-set of P¥ and hence

[ 3k+1 ifn=1lor2or..ork (mod 3k +1)
Yy (Pk)<|S|={ +1 ifn=00r3k+20r3k+4or or 3k (mod 3k + 1)
crelin /= 3k + 1 - 2 2
o 3k
k[3k+1 + 2 Lfn:k+10rk+20r...0r7(m0d3k+1).

Let S" be a CPCD-set of P¥. Since any dominating
set Dof cardinality at most

ifn=1or2or..ork (mod 3k +1)

3k+1
I = = 0 3k+2 3k+4 3k Q3k+1
= 3k+ 1 ifn=0or 5 Or———or..or (mo )
. 3k
3k+1 Lfn:k+10rk+20r...0r7(m0d3k+1)

either contains an isolated vertex in <D > or
|V — D| is odd, having
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ifn=1or2or..ork (mod 3k + 1)

3k+1
IS]1=k+1= [ +1 ifn=00r3k+20r3k+4or or 3k (mod 3k + 1)
N 3k+1 B 2 2
L 3k
3k+1 lfn=k+1ork+20r...or7(mod 3k +1).

Theorem.3: For a path B,, n, k are even, n > k,

3k+2 3k+4

ifn=0or > or > or ...or 3k (mod 3k + 1)

3k
ifn=1or2or ...0r7(mod 3k +1).

VCPC(PT{C): 3k+1

3k+1

Proof: Let B, = (v4,vy,...,vp),n,kbeanevenand S, ={v;:i =k +1or 2k + 1 (mod 3k + 1)}.
n =k, let Assume

(Sl ifn=0or 2k + lor 2k + 2 or ...or 3k (mod 3k + 1)
¢ = { SiU{vn_1,vp} ifn=1lor2or..k (mod3k+1)
SiU{vy_4} ifn=k+1(mod3k+1)
\S, U} ifn=k+2ork+3or..or 2k (mod 3k + 1),

Then S is a CPCD-set of P¥ and hence

_ 3k+2 3k+4
ifn=0or > T or ...or 3k (mod 3k + 1)

3k
ifn=1or2or ...or7(mod 3k + 1).

VCPC(Pr{()S|S|: 3k+1

3k+1

Let S" be a CPCD-set of P¥. Since any dominating
set Dof cardinality at most

. 3k+2 3k+4
-1 ifn=0or > or > or ...or 3k (mod 3k + 1)

3k
ifn=1or2or.. 0r7(m0d 3k +1).

k = 3k+1

3k+1

either contains an isolated vertex in <D > or
|V — D] is odd, having

3k+2 3k+4
ifn=0or ST or ...or 3k (mod 3k + 1)

3k
ifn=1or2or ...0r7(m0d 3k +1).

IS|=k+1= 3k+1

3k+1

Theorem.4: For a path P,, k beodd and n = 3 + k,

3k+1 ifn=0orlor3or..kork+5o0rk+7or..or2k
or2k+2or2k+4or..or3k—1(mod3k+1)

}/CPC(Pric)=< ifn=2or4or6or..ork+3ork+6o0rk+8

.2k +1or2k+3or..or 3k (mod3k+1)

3k+1

[3k+1 ifn=k+2ork+ 4 (mod 3k + 1).
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Proof: Let P, = (v4,vy,...,vp),n,kbeanevenand S, ={v;:i=k+1or 2k + 1 (mod 3k + 1)}.
n =k, let Assume

( Si ifn=0or2k+2o0r2k+4or..or3k—1(mod3k+1)
i SiU{v,_;} ifn=iork + 1 (mod 3k + 1)wherei = 1,3,5, ..., k
SiU{vp_1, v} ifn=2o0r4or..ork—1(mod3k +1)
SiU{v, v} ifn=k+2o0rk+4or..2k—1(mod 3k + 1)
S;u{v,} ifn=k+3o0rk+5..2kor 2k + 3 0or 2k +5...3k (mod 3k + 1)
SiU{v} ifn=2k+1(mod3k+1)

Then S is a CPCD-set of P¥ and hence

[3k+1 ifn=0orlor3or..kork+5o0rk+7or..or2k
0r2k+20r2k+4or...or3k—1(mod3k+1)

ifn=2or4or6or..ork+3ork+6ork+8
w2k +1or2k+3or..or 3k (mod 3k + 1)

P¥ =
chc(n)3|5| 3 K1

3k+1 ifn=k+2ork+ 4 (mod 3k + 1).

Let S" be a CPCD-set of P¥. Since any dominating
set Dof cardinality at most

—1 ifn=0orlor3or..kork+5o0rk+7or..or2k
or2k+20r2k+4or...or3k—1(mod3k+1)

[+
3k+1

k=1 =
3K+ 1 ifn=2or4or6or..ork+3ork+6ork+8

«.2k+1or2k+3or..or 3k (mod 3k + 1)
ifn=k+2ork+4 (mod 3k + 1).

3k+1

either contains an isolated vertex in <D > or
|V — D] is odd, having

[3k+1 ifn=0orlor3or..kork+50rk+7or..or 2k

or2k+2or2k+4or..or3k—1(mod3k+1)

IS|=k+1=- 3k+1 ifn=2o0or4or6or..ork+3ork+6o0rk+8
.2k +1or 2k +3or..or 3k (mod 3k + 1)
T 1 ifn=k+2ork+ 4 (mod 3k + 1).
Theorem.5: For a cycleC,,, n be odd, k be even,
andn > 3 +k,
( 3k+1 ifn=1lor2or..ork (mod 3k + 1)
(Ck)—H ifn=00r3k+20r3k+4or or 3k (mod 3k + 1)
Ycpc\bn %+ 1 = > 2
e 3k
k[3k+1 lfn:k+1ork+20r...or7(mod 3k +1).
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Proof: Let C,, = (vq, vy, ..., vy, V1), n be odd, k be 1or 2k + 1 (mod 3k + 1)}. Assume
even and n=>34+k, let S ={vpi=k+

(Sl U{v,} ifn=1lor2k+2o0r2k+3or..or3k (mod3k+1)
SiU{v,_;} ifn=i(mod3k+1);1<i<k

{ SiU{v,_1,v1} ifn=k+1(mod3k+1)

| S;U{v,v} ifn=k+2o0rk+3or..or2k (mod3k+1)

k Si{vi} ifn=2k+1(mod3k+1).

S =

Then S is a CPCD-set of C and hence

ifn=1or2or..ork (mod 3k + 1)

3k+1
Yerc(Cr) < IS| = +1 ifn=00r3k+20r3k+4or or 3k (mod 3k + 1)
cre 3k+1 - 2 2
s 3k
T 1 lfn=k+10rk+20r...0r7(mod3k+1).

Let S' be a CPCD-set of C¥. Since any dominating
set Dof cardinality at most

ifn=1or2or..ork (mod 3k + 1)

3k+1
fn = 0 3k+2 3k+4 3k d3k+ 1
3k 1 ifn=0or > or > or ...or 3k (mo )
. 3k
1 lfn=k+10rk+20r...0r7(m0d3k+1)

either contains an isolated vertex in <D > or
|V — D] is odd, having

ifn=1or2or..ork (mod 3k + 1)

3k+1
IS|zk+1= [ 11 ifn=00r3k+20r3k+4or or 3k (mod 3K + 1)
- 3k +1 = > 5
ifn = 3k
k[3k+1]+2 lfn=k+10rk+20r...or7(mod3k+1),

Theorem.6: For a cycleC,, n, k are even, n > k,

3k+2 3k+4
ifn=0or > or > or ...or 3k (mod 3k + 1)

3k
ifn=1or2or.. 0r7(mod 3k +1).

3k +1
chc(Cr]f) =

3k+1

Proof: Let C,, = (v1, vy, ..., v, v1),n,k beaneven S, ={viii=k+1or2k+1(mod3k+ 1)}
andn > k, let Assume

S1 ifn=0or2k+ lor 2k + 2 or ...or 3k (mod 3k + 1)
SiU{v,_1,vpn} ifn=1lor2or..k(mod3k+1)
S1U{v,_1} ifn=k+1(mod3k+1)
SiU{v,} ifn=k+2o0rk+3or..or 2k (mod 3k + 1).

Then S is a CPCD-set of C and hence
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= o 3k+2 3k+4 3k (mod 3k + 1)
ifn=0or or or ...or mo

3k +1 2 2
Yerc(Cx) < IS| = 3k
1 ian10r20r...0r7(m0d3k+1).

Let S" be a CPCD-set of C¥. Since any dominating
set Dof cardinality at most

3k+2 3k+4
-1 ifn=0or > or > or ...or 3k (mod 3k + 1)

3k
ifn=1or2or.. or7(mod 3k + 1).

k= 3k+1

3k+1

either contains an isolated vertex in <D > or
|V — D| is odd, having

, 3k+2 3k+4
ifn=0or 50T or ...or 3k (mod 3k + 1)

3k
ifn=1or2or ...0r7(mod 3k +1).

s 2 k+1={ k1

3k+1

Theorem.7: For acycleC,, k beoddandn > 3 + k,

3k+1 ifn=0orlor3or..kork+5o0rk+7o0r..or2k
or2k+2or2k+4or..or3k—1(mod3k+1)

]/cpc(Cff) = 3k+1 ifn=2or4or6or..ork+3ork+6ork+8
.2k +1or 2k + 3 or..or 3k (mod 3k + 1)
T 1 ifn=k+2ork+4 (mod 3k +1).

Proof: Let C,, = (v1, V5, ..., Uy, V1), n, k be anevenand n > k, let
Si={viii=k+1or2k+1(mod 3k + 1)}. Assume

( S, ifn=0o0r2k+2o0r2k+4or..or3k—1(mod3k+1)
| S, U{v,_;} ifn=iork + 1 (mod 3k + 1)wherei = 1,3,5, ..., k
Sy U{v,_1, vy} ifn=2o0r4or..ork—1(mod3k+1)
S Uf{v, v} ifn=k+2o0rk+4or..2k—1(mod 3k +1)
S;U{v,} ifn=k+3o0rk+5..2kor 2k + 3 0or 2k +5...3k (mod 3k + 1)
S;Uf{vr;} ifn=2k+1(mod3k+1)

Then S is a CPCD-set of C and hence

[3k+1 ifn=0orlor3or..kork+5o0rk+7o0r..or2k
0r2k+20r2k+40r...0r3k—1(m0d3k+1)

VCPC(Cr’f) <I|S] =1

ifn=2or4or6or..ork+3ork+6o0rk+8
w2k +1or 2k +3or..or 3k (mod 3k + 1)

3k+1

\3k+1 ifn=k+2ork+4 (mod3k+1).

Let S" be a CPCD-set of CX. Since any dominating
set Dof cardinality at most
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3k+1
or 2k + 2 or 2k + 4

n
k=<[
Tl

[3k+1

either contains an isolated vertex in <D > or
|V — D| is odd, having

3k+1

: |-
IS]=k+1=5 [3k+1 +1

2n
\|3k + 1

+ 2

Observation:
1. verc(KX) =2 ifniseven
2. Yere(Fn) =2 ifn+ miseven
3. Yere(Wia_1) =2 ifniseven

Conclusion:

In this article, the CPCD number of graphs was
discussed and obtained the number for the cycle and
power graph of path and cycle. The authors
investigated this number for many product-related
graphs and some more notable types of graphs
which will be reported in successive papers.
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ifn=0or1lor3or..

or ...

ifn=2or4oré6or..

2k +1or 2k +3or..

kork +5ork + 7 or...
or3k—1(mod3k+1)

or 2k

ork+3ork+ 6o0rk+8
or 3k (mod 3k + 1)

ifn=k+2ork+ 4 (mod 3k + 1).
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ifn=0or1lor3or..

or 2k + 2 or 2k + 4 or ...

ifn=2or4oré6or..

w2k+1or2k+3or..

kork +5o0rk + 7 or ...or 2k
or3k—1(mod3k+1)

ork+3ork+6o0rk+8
or 3k (mod 3k + 1)

ifn=k+2ork+4 (mod 3k + 1).
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Bl Sl avlt CPCD ady Gilasil
Palilibliin o gl Tl g

gl ¢ 5ol Juali ¢ gaile Amala iing - bl aile agaal
(O Akl ¢ sum Aol o glall 5 A draela chalal) clllaiall and?

sduaMAl)
Ao sana A G All pu )l (0 S Aiasead) de ganal) ¢ Dl Al o g )l (8 ALl AR JISY) Abags S o5 ¢ 5 A 43531 b
e Blhy AU Gt Ay V-S> acs Gl ) ol Glae Gl ) Ll <S> 3l 5 JS S 1) (A sane - CPCD) Algdl e 4LlS Liayga

0da «;A.chc (G) @4 ey Lwsall M LISY) dia o8 ) diageal) Aplaasill 400l LISY) de ganal 4l HSI 0 a1 sl
3555 Janall A8 430 o guu )1} Uil Akl Cua ¢ 28 5l

;\A}GM\ u.ui)l\ A8 ‘utm AEJLEA Aale s 52X 8] 4)Lum QESYY ‘UA*AX\ ‘_A.\EY\ 63‘)” :;\:\AM\ calalsl)
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