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Abstract A vertex cover set S C V(QG) is a corona cover set if every vertex v € S such that
d(v) = 1 or there exist a vertex u € S with d(u) = 1 and wv € E. The least cardinality of a
corona cover set is the corona covering number of a graph and it is expressed as Tc. Through
this analysis, we enhance the evaluation of T¢ for few notable types of graphs.

1 Introduction

The graphs under consideration are simple, finite, and undirected. Motivated by the corona
domination and the vertex covering a concept of corona covering number was introduced [2].
A vertex cover set S C V(QG) is a corona cover set if every vertex v € S such that d(v) = 1 or
there exist a vertex u € S with d(u) = 1 and uwv € E. The least cardinality of a corona cover
set is the corona covering number of a graph and it is expressed as T¢. Uniform t-ply graph
P, s(x,y) is obtained by adjoining each pendant vertex of each t copy of Ps to 2 copies of K,
[6]. Evened olive tree eOT,, is accomplished by joining each i‘" terminal vertex of a K, to
any of the pendant vertices of a path Py; by an edge[5]. Slanting ladder SL,, is accomplished by
considering two copies of path P,, namely Gy and G and adjoining i*" vertex of Gy to (i +1)t"
vertex of G where 1 < i < n — 1 [4]. In the context of a graph G, G| and G, are replicas of G
and an empty graph of order |V (GQ)| respectively, then mycielskian graph u(G) of G is obtained
from G| U Gy U K| with V(Gl) = {Ui S N}, V(Gz) = {ui,: S N}, V(Kl) = {w}, by
Jjoining v; and uy, if vyvy, € E(QG) and join uy, and w, 1 < i,k < n.[3],[10],[11]. The Coconut
Tree graph CT,, ., is obtained from P,, U K| ., by pasting an end vertex of P,, on a centre vertex
of K\m[7]. Tadpole graph T, ., is accomplished by adjoining the end vertex of path P, with
a vertex of a cycle C,. The corona covering number for few special types of graphs will be
discussed in the section 2. Throughout this paper The collection of white vertices denote the
corona cover set of the given graph.

2 Corona Covering number of graphs

Theorem 2.1. For a Uniform t-ply graph, g €¢ W, then
t2I5)+2  ifp = 3q

7o(Prp(a,0)) = ¢ t2(15]) +3 ifp =3q¢+1,
t2[5) -1 ifp =3¢+2.

Proof. Let V(P p(a,b)) = {a,b,v} : 1< g<p, 1 <h<t}and
E(P;p(a,b)) = {vjvl,, 01 <g<p-11<h<t}U{vfa,o/b: 1 <h <t} Presume
S ={a,vh,b:9g= 00r2(mod3),h>2,1<g<plU{v):g= 0orl(mod3),1<g<p}

Then S is a Corona cover set of P, ,(a,b) and thus
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t2[5) +2 ifp =3q,
To(Pip(a,)) < |S|=q 25N +3 ifp =3¢+1,
t(2[13q)—1 ifp =3q¢+2.
Let N’ be a corona cover set of P; ,(a,b). Suppose D is a corona cover set of order at most

B
3
P

L»)

t2[§D+1 ifp =3q,
N=4 t2|5])+2 ifp =3¢+1,
t2[81) -2 ifp =3q+2.

then either < D > has an vertex with degree zero or D is not a vertex cover set, Thus we have
t2[51)+2 ifp = 3q,

IN|ZN+1=¢ t2[5))+3 ifp =3q¢+1,
t2[§1) -1 ifp =3q¢+2.
Therefore, the result is obtained. O
Example 2.2.
vy oyl oyl ‘Jl)
'ug 'u;f z)j "U?)

Figure 1. P;¢(a,b)

In the graph in figure 1, The collection of white vertices is corona cover set of minimum order
and hence 7¢(P36(a, b)) = 14.
Theorem 2.3. For an evened Olive tree,

ro(e0T,) = ST L8 ) ST @182 ) + S 21952 ) + T2 4 1

Proof. Let V(eOT,) = {v,v} : 1<h<n1<g<2h+1}and
E((eOT,) = {voh:1<j<n}u{vtl,  :1<g<2h1<h<n}

g g+1
vl if h = 0 (mod3)andg= 0or2(mod3),
Presume S = ¢ v if h = 1(mod3)andg= 1or2 (mod3),
vl if h = 2 (mod3)andg= 0or 1 (mod3).

Then S is a Corona cover set of (eOT;,) and hence

70(e0T,) < 181 = 217 85 ) ST 1952 ) + S 21852 ) + 251 41

Let N’ be a corona cover set of eOT,,. Suppose D is a corona cover set of order at most

N =T ) I @192 ) + S U ) + a5

then either < D > has an vertex with degree zero or D is not a vertex cover set, Thus we have

N> N+ 1= sty s e 90 ) + S 1852 ) + 1251 +1

Therefore, the result is obtained. O
8(%) —1  fork =6q,

8l%) fork =6q+1,

ky _ — 2

Theorem 2.4. For a Slanting Ladder SLy, ¢ € W then 7¢(SLy) = 8[2] 6 Jork =6q+2,

8[g] =5 fork =6q+3,

8[£1 -3 fork =6q+4,

8[£]1—2 fork =6q+5.

Proof. Let V(SLy) = {vg,uq : 1 < g <k}and E(SL;) = {vgug—1 : 2 < g < k} U{vgvgs1 :
1 <g<k—1}U{ugugii: 1 <g<k—1}.LetS; ={vy:9= lor2or3or5(mod6),2 <g<
k}, S ={ug:9= lor3ordor5(mod6),1 <g<k},S3={vy:9= 0o0r2or3or4(mod6),1 <
g<k},Si={ug:9g= 0o0r2ordorS(mod6),1<g<k}
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S1US, fork =0o0r2or4 (mod6),

S3 U Sy fork = 1 (mod6),
Presume S =

(ST —{veH) U (S2U{up—1} — {ur}) fork =3 (mod6),

S1U(Sy — {ux}) for k= 5 (mod6).

Then S is a corona cover set of (SLg) and hence

8(£)—1 fork =6q,
SLéj fork =6q+1,
k _
i { B8 et 2o
8[£1 -3 fork =6q+4,
8[E1—2  fork =6q+5.

Let N’ be a corona cover set of SLj. Suppose D is a corona cover set of order at most

8(%)—2 fork = 6q,
L%J fork =6q+1,
N 8[£]1—7 fork =6q+2,
8[£1—-6 fork =6q+3,
8[£]1—4 fork =6q+4,
8[%] 3 fork =6q¢+5.
then either < D > has an vertex with degree zero or D is not a vertex cover set, Thus we have
8(&)—1 fork =6q,
8] fork =6q¢+1,
k —
IN'|>N+1= ZM_? ;Z:: :2q+2’
3 = 6q + 3,
8[£1 -3 fork =6q+4,
8[E1—2 fork =6q+5.
Therefore, the result is obtained. m|

Example 2.5.

Vg V190 w1p Y12 V13 V14 w5

/77777777777

Us Ug (14 ug U9 U1 U1 U112 Uz U4 Uys

Figure 2. SL;s

In the graph in figure 1, The collection of white vertices is corona cover set of minimum order
and hence 7 (SLy5) = 19.

Theorem 2.6. For a cycle, Cyy, then 7.(11(Cay)) = 5k + 1

Proof. Let V(u(Car)) = {vg,ug, w} and E(u(C4k)) = {vgvgii,viva 1 1 < g < 4k —1} U
{vgugsr 1 1 < g < 4k — 1} U {vgug—1 1 2 < g < n} U {viwk,varu} U {ugw} Presume
S={vg:9 = 0(mod2),1 <g<n}U{ug:g 0or2or3(mod9),1 <g<n}U{w}
Then S is a Corona cover set of (Cyy) and hence

7o(1(Cax)) < |S] = 5k + 1 Let N’ be a corona cover set of p(Cyr). Suppose D is a corona
cover set of order at most N = 5k then either < D > has an vertex with degree zero or D is not
a vertex cover set, Thus we have |[N'| > N + 1 =5k + 1

Therefore, the result is obtained. O

Theorem 2.7. For a Coconut tree CT,, ,,,,n > 4 and g € W

52141 forn = 4qordq+ 3,
(O o) = { ik

(41 =1 otherwise.
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Proof. Let V(u(CTym)) = {vg, v}, ug, ujp,w: 1 < g<n,1 <h<m}and

E(u(CThm)) = {vgvgr1,wpvy, 1 1 <g<n—1,1<h<m}U{yw,uw:1<g<n1<
h<m}U{vgugy1 : 1 <g<n-—-1}U{vg_1uy : 2 < g <n}pU{vju, : 1 <h <m}. Let
Si={vg:9 = 0(mod2),1 <g<n}, S ={ug,w:g= 0o0r2or3(mod4d),1 <h<n)},
S3={vg:9=1(mod2),1 <g<n},Sy={ug,w:g= lor2or3(mod4),1<g<n}

SiUS, forn =0 (mod4),

S3US U{u,}  forn = 1(mod4),

S1US, U{u,,}  forn =2 (mod4),

S3 U Sy forn = 3 (mod4).

Then S is a corona cover set of ;(CT;, ,,,) and hence

531+ 1 forn =4qordq+3,

5[%1 =1 otherwise.

Let N’ be a corona cover set of y(CT), ). Suppose D is a corona cover set of order at most
5[4 ] forn =4qordq+3,

5[%1 =2 otherwise.

then either < D > has an vertex with degree zero or D is not a vertex cover set, Thus we have
S5[%1+1  forn =4qordq+3,

541 =1 otherwise.

Therefore, the result is obtained. O

Presume S =

TC(N(CTn,m)) <|S|=

N =

N[> N+1=

Corollary 2.8. For a path P, 7.(u(CTy.1)) = 7e((Pp+1))-
Proof. Since CT,, | = P, the result follows. O

Example 2.9.

Figure 3. ;L(CT673)

In the graph in figure 1, The collection of white vertices is corona cover set of minimum order
and hence 7¢(u(CTs3)) = 9.

Theorem 2.10. For a Tadpole graph Ty, .k and q are positive integers, then
5(%) +5k+1 form =4q,

S|+ (5k—4)  form =4q+1,

S5[%1+(Sk—2)  form =4q+2,

5[]+ (5k—1)  form =4q+3.

To(u(Tar,m)) =

Proof. Let V(u(Ta,m) = {vg,ug,v: 1 < g <4k +m} and

E(u(Tag,m) = {vgvgs1, Vgligs1, V10ak, Vitag, vagur = 1 < g <4k+m — 1} U{uv:1<g <
4k +m} U{vgug_1,2 < g < 4k+m}. Let S; = {vvy : g = 0 (mod 2),1 < g < 4k + m},
Sy ={ug:9= 0o0r2o0r3(modd),1 <g<4k+m)}, Sz ={vvg:g= 1(mod2),1<g<
4k +m}, Sy ={ug,v: 9= 0orlor3 (mod4),1<g<4k+m}

S3US8y  form =2 (mod4),

S1US,  Otherwise.

Then S is a Corona cover set of (1.(T4,m) and hence

Presume S =
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5(%)+5k+1 form =4q,
((Tarrn) < || S5[%]+(5k—4) form =4q+1,
T m) <|S| =
CUR AR, S[Z) 4+ (5k—2)  form =4q+2,

S5[%1+(5k—1)  form =4q+3.
Let N’ be a corona cover set of (T4 ). Suppose D is a corona cover set of order at most
5(%) + 5k form = 4q,

N 531+ (5k—5)  form =4q+1,
B 5[]+ (5k—=3) form =4q+2,
5[+ (5k—2)  form =4q+3.

then either < D > has an vertex with degree zero or D is not a vertex cover set, Thus we have
5(%) +5k+1 form =4q,
S5[%1+Sk—4) form =4q+1,

N|>N+1=
IVl = S[Z]+(5k=2) form =4q+2,
5[+ (Sk—1)  form =4q+3.
Therefore, the result is obtained. m|

Theorem 2.11. For a Tadpole graph T2 m,k and q are positive integers, then

- _ ) SIFIH G5 —6)  form =4q+1,
cllTiwam)) = { S+ (552 —4) if m # 4a,4q+ 1.

Proof. Let V(u(Tag+2,m) = {vi,us,v: 1 <i<4k+m+2} and

E(u(Tags2,m) = {vivit1, Villis1, V1Vak+2, V1Uakt2, Vapoty 1 <@ <4k +m+ 1} U{uv: 1<
i <4k +m+2}U{viui—1,2 <i <4k +m+2}. Let Sc{vv; : i = 0 (mod 2),1 < i <
4k +m+2}U{u;:i= 0or2or3 (mod4),1 <i<4k+m-+2} Then S is a corona cover

set of (p(T4x+2,m) and hence
S5[%] + BT —6 orm =4q+1,
TC(M(T4k+2,m)§|S|: I—::l] ( (|—k_2~_1—|) ) f q
S[ET+ (5 1)—4)  form #4q,4q+ 1.
Let N’ be a corona cover set of u(T4k+2,m). Suppose D is a corona cover set of order at most
N SETHGUED =7 form =d4g+1,
521+ (5([5A1) =5)  form #4q,4q+ 1.
then either < D > has an vertex with degree zero or D is not a vertex cover set, Thus we have
5[]+ (5(1541) —6)  form =4q+1,
S[31+ (55 —4)  if m #4q,4¢+ 1.
Therefore, the result is obtained.

5
5

|N’|2N+1:{

Remark 2.12. If m = 4¢ then the corona cover set of ji(T42,,) does not exists.
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Example 2.13.

(2] Ug K [ V10 V11 V12 V13

Figure 4. ;1(Ts 7)

In the graph in figure 1, The collection of white vertices is corona cover set of minimum order
and hence 7¢(u(767)) = 15.

3 Conclusion remarks

Corona covering number has already been discussed for some standard graphs. Throughout this
paper, we have obtained corona covering number for few special types of graphs and mycielskian
graph of some standard graphs.
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