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Abstract: For any two vertices u and v in a connected graph G, the monophonic distance
dm(u,v) from u to v is defined as the length of a longest u — v monophonic path in G.
The monophonic eccentricity e, (v) of a vertex v in G is the maximum monophonic distance
from v to a vertex of G. A set S C V is a connected monophonic eccentric dominating set
if S is a monophonic eccentric dominating set and the induced subgraph (S) is connected.
The connected monophonic eccentric domination number Yeme(G) is the cardinality of a
minimum connected monophonic eccentric dominating set of G. In this paper, we determine
the connected monophonic eccentric domination number of corona product of some standard
graphs.
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81. Introduction

By a graph G = (V, E') we mean a non-trivial finite undirected graph without loops and multiple
edges. The order and size of G are denoted by p and ¢, respectively. For basic graph theoretic
terminology and results we refer to [1, 4]. For any two vertices « and v in a connected graph
G, the distance d(u,v) is the length of a shortest © — v path in G. For each vertex v in G,
define d~(v) = min {d(u,v) : w € V — {v}}. A vertex u (# v) is called a neighbor of v if
d(u,v) = d~(v). A vertex v is said to dominate a vertex u if u = v or u is a neighbor of v.
Since d~(v) = 1 for all v € V, this is equivalent to the standard definition of neighbor. A set

S of vertices of G is called a dominating set if every vertex of G is dominated by some vertex
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in S. Equivalently, a set S C V is a dominating set of G if every vertex in V — S is adjacent to
some vertex in S. A dominating set of G with minimum cardinality is a minimum dominating
set and this cardinality is the domination number v(G). The topic of domination began with
Berge in [1] and Ore in [5]. In 1998, a text book devoted to domination written by Teresa et.
al. [9].

For any two vertices v and v in a connected graph G, the detour distance D(u,v) is the
length of a longest u — v path in G. For each vertex v in G, define D~ (v) = min {D(u,v) :
u €V —{v}}. A vertex u (# v) is called a detour neighbor of v if D(u,v) = D~ (v). A vertex
v is said to detour dominate a vertex u if u = v or u is a detour neighbor of v. A set S of
vertices of G is called a detour dominating set if every vertex of GG is detour dominated by some
vertex in S. A detour dominating set of G with minimum cardinality is a minimum detour
dominating set and this cardinality is the detour domination number vp(G). These concepts

were introduced and studied in [3].

A chord of a path P is an edge joining two non-adjacent vertices of P. A path P is called
a monophonic path if it is a chordless path. For any two vertices u and v in a connected graph
G, the monophonic distance dp,(u,v) from u to v is defined as the length of a longest u — v
monophonic path in G. The monophonic eccentricity e, (v) of a vertex v in G is e,,(v) = max
{dm(u,v) : uw € V}. The monophonic radius, rad,(G) of G is rad,,(G) = min {e,,(v) :v eV}
and the monophonic diameter, diam,,(G) of G is diam,,(G) = max {en,(v) : v € V}. A vertex
v in G is a monophonic eccentric vertex of u in G if e, (u) = dp,(u,v). A vertex v in G is a
monophonic central vertez if e, (v) = rad,,(G) and the subgraph induced by the monophonic
central vertices of G is the monophonic center of G. The monophonic distance was introduced
in [6] and further studied in [7].

Let v be any vertex of a connected graph G. The set of all monophonic eccentric vertices
of v is called the monophonic eccentric neighborhood of v and it is denoted by N, (v). The
monophonic eccentric degree of a vertex v is defined as deg,,, (v) = |N,, (v)|. The minimum
monophonic eccentric degree d.,, (G) is defined as d.,, (G) = min {dege,, (v) : v € V} and the
mazimum monophonic eccentric degree A., (G) is defined as A, (G) = mazx {deg.,, (v) : v €
V}. Aset S CV is a monophonic eccentric dominating set if every vertex in V — S has
a monophonic eccentric vertex in S. The monophonic eccentric domination number Yme(G)
is the cardinality of a minimum monophonic eccentric dominating set of G. These concepts
were introduced and studied in [10, 11]. A set S C V is a connected monophonic eccentric
dominating set if S is a monophonic eccentric dominating set and the induced subgraph (S) is
connected. The connected monophonic eccentric domination number Yeme(G) is the cardinality

of a minimum connected monophonic eccentric dominating set of G' [12].

Generally, a dominating, detour dominating or monophonic eccentric dominating set .S of
graph G is Smarandachely dominated on subgraph H < G if G — H is not dominating, detour
dominating, or monophonic eccentric dominating by set S, called a Smarandachely dominat-
ed on subgraph H~, or S is not a dominating, detour dominating or monophonic eccentric
dominating set of graph G but it is a dominating, detour dominating or monophonic eccentric
dominating set S of graph G+ H, called a Smarandachely dominated on subgraph H ~. Partic-
ularly, if H = ), a Smarandachely, detour dominating or monophonic eccentric dominating set
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S on subgraph H is nothing else but dominating, detour dominating or monophonic eccentric
dominating by S. For example, let H = P. If there is an edge e € F(G) such that G — e is
not dominating, detour dominating, or monophonic eccentric dominating by set S, then G is

Smarandachely dominated on a subgraph P, .

Consider the graph G given in Figure 1.1. It is easily seen that no 2-element subset of G
is a connected monophonic eccentric dominating set. The sets {v1,va,v6} and {vs,v4,v5} are
the only minimum connected monophonic eccentric dominating set of G so that yeme(G) = 3.

o) U3

g U5
Figure 1.1

The following theorems will be used in the sequel.

Theorem 1.1([10]) If G=H + K, or K, + H , where H is any connected graph, then

’che(G) = 7cme(H)

Theorem 1.2([10]) Let G be a cycle of order p and let p = l(mod 6). Then,

o Pﬂ Y1 if =2,

[2—‘ otherwise.
3

Theorem 1.3([10]) Let G be a wheel of order p and let p = l(mod 6). Then,

11 ifl=3,

-1
p-‘ otherwise.

p
Yme(G) = F :

Theorem 1.4([10]) For the complete graph K,, Yeme(Kp) = 1.

Theorem 1.5([10]) Let G be a wheel of order p.

(1) If p <9 and p = l(mod 6), then

+1  ifl=3,

p—1

p
Yeme(G) = Fs

—‘ otherwise.
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(i) If p > 9, then Yeme(G) = p — 5.

§2. Connected Monophonic Eccentric Domination Number

The corona of two graphs G and G5 is the graph G = G; o G5 formed from one copy of G
and |V(G)| copies of Go, where the it" vertex of G is adjacent to every vertex in the 7*?
copy of Go. The distance related properties of corona was studied in [8] and the domination

parameters of corona was studied in [2].
Theorem 2.1 Let G be a connected graph of order m and let H be any graph of order n. Then

Yeme(G 0 H) <m(1 4 Yme(H)).

Proof Let H;, be the i*" copy of H (1 < i < m). Let S; be a minimum monophonic
eccentric dominating set of H;,. In G o H, it is clear that every vertex in H;, is monophonic

m
eccentric dominated by a vertex in S = |J S;. Thus S is a monophonic eccentric dominating
i=1
set of G o H, but the induced subgraph (S) is not connected. Therefore, we consider a set
S = SUV(@). Clearly, S is a connected monophonic eccentric dominating set of G and so

Yeme (G 0 H) < m(1 4 yme (H)). =

Remark 2.2 The bounds in Theorem 2.1 is sharp. For the graph G = C,. o Cs where s = r+3,
7077L6(G) = m(l + 7nze(Cs))~

Theorem 2.3 IfG=P, 0 Cs (r>2), then

4 ifr=2,3 and s = 3,
; r+7
r+2 if r=2,3 and s=4,5)) or (r>4 and3 <s< 5 ),
che(G): 1
r+24+ (25 — 17— 8)Yme(Cs) z'frZ?)ands[r;g—‘,VJ; —‘, ST+ 3,
(14 Yme(Cs)) if s >r+ 3.

Proof Let G be the corona product of P, and Cs. Let uy,ug, ..., u, (r > 2) be the vertices
of P, and let Cj¢: vi1,vi2,...,0i6,0;,1 be the ith copy of Cs (1 < i < r). We prove this
theorem by considering three cases.

7
Case 1. 3<s< P—;—‘

Subcase 1.1 r=2,3 and s = 3.

Let S = {u1,v1,1,v1,2,v1,3}. It is clear that the vertices u; (2 <4 < r) and the vertices v; ;
(2 <i<r1<j<s)are monophonic eccentric dominated by a vertex vy,;. Also, the induced
subgraph (5) is connected. Hence S is a minimum connected monophonic eccentric dominating
set of G and 80 Yeme (G) = 4.
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Subcase 1.2 (r=2,3and s=4,5)or (r>4and 3 <s< P“—;—?—‘)

If 7 is even, then the vertices u; (1 < ¢ < %) and v;; (1 <4 < 5,1

< <
monophonic eccentric dominated by a vertex v, ;; and the vertices u; ("2 <

< s) are
< r) and
v, (%22 < i <11 < j < s) are monophonic eccentric dominated by a vertex vy ;. Then
S = {v1,j,vr;} is a minimum monophonic eccentric dominating set of G, but the induced

subgraph (S) is not connected. Therefore, we consider a set " = {uy, us,...,u,} US. Clearly,

S’ is a minimum connected monophonic eccentric dominating set of G and so
Yeme(G) =1+ 2.

If r is odd, then the vertices u; (1 < i < Tgl) and v;; (1 <4 < ’;1,1 < j<s)

are monophonic eccentric dominated by a vertex v, ;, the vertices u; (T;‘?’ <i<r)and v,

( % <i<r1<j<s)are monophonic eccentric dominated by a vertex vy j, and the vertices
Uria and Urg (1 < j < s) are monophonic eccentric dominated by both the vertices v; ; and
vr ;. Then S = {vy j,v,,;} is a minimum monophonic eccentric dominating set of G, but the
induced subgraph (S) is not connected. Therefore, we consider a set S" = {uy, us, ..., up}US.

! . . . . . . .
Clearly, S is a minimum connected monophonic eccentric dominating set of G and so

Yeme(G) =1+ 2.

Case 2. r>3and s = V;g-‘,r—gll

Subcase 2.1 r is even.
r+8

T

Let m = s — It can be easily seen that the vertices u; (1 < 7 < %) and vy

(1<i< % —m,1 < j < s) are monophonic eccentric dominated by a vertex vy 5. Similarly,

the vertices u; (Tf <i<r)and v (TJ2F2 +m <i<r1<j<s) are monophonic eccentric

dominated by a vertex v ;. Let Sy (% —m < k < £+m) be a minimum monophonic eccentric

dominating set of Cj 5. It is clear that, in G, any vertex in C s (72_2 -m < k< §+m)is

monophonic eccentric dominated by a vertex in S and hence

r
ztm

S = U Sk U{vl’j,vm-}

=Trt2

2—m

is a minimum monophonic eccentric dominating set of G, but the induced subgraph (S) is not
connected. Therefore, we consider a set S = {uy,us,...,u.} US. Clearly, S’ is a minimum
connected monophonic eccentric dominating set of G. Thus

Yeme(G) ‘5/

r+2m ’Yme(cs) +2

r42+ {2(5 - “;8)] Yme(Cs)

T4+ 24 (25 — 17— 8) Yme(Cs).
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Subcase 2.2 r is odd.
r+7

r—1
2

Let m = s — . It can be easily verified that the vertices u; (1 < ¢ < ) and v; ;

(1<i< % —m,1 < j < s) are monophonic eccentric dominated by a vertex v, ;. Similarly,

the vertices u; (%32 < <r)and v;; (“E2 +m <i <r,1 < j < s) are monophonic eccentric

dominated by a vertex vy ;. Also, the vertex u 41 is monophonic eccentric dominated by both
the vertices v1 ; and v, ;. Let Sy, (% —-m<k< 7";*1 -+m) be a minimum monophonic eccentric
dominating set of C}, . It is clear that, in G, any vertex in Cj s (%3 —-m< k< ”;21 +m) is

monophonic eccentric dominated by a vertex in S and hence

—1
TT+m

S = U Sk U{’ULJ‘,UTJ'}

k:%fm

is a minimum monophonic eccentric dominating set of G, but the induced subgraph (S) is not
connected. Therefore, we consider a set §° = {u1,ug,...,u.} US. Clearly, S’ is a minimum

connected monophonic eccentric dominating set of G. Thus

Yeme(G) = ‘5’
= 74+ 2m—1) Y (Cs) +2

= r4+2+ [Q(s—r;?)—l} Yme (Cs)

r+24 (25 =7 —8) Yme(Cs).

Case 3. s > r + 3.

If r is even, then the vertices u; (1 <7 < %) are monophonic eccentric dominated by a vertex

U j (1 < j < s) and the vertices u; (TerZ < i < r) are monophonic eccentric dominated by a
vertex vy ; (1 < j <s). If r is odd, then the vertices u; (1 < i < ’“51) are monophonic eccentric
r+3

dominated by a vertex v, ; (1 < j < s), the vertices u; ( < i < r) are monophonic eccentric

2

dominated by a vertex vy ; (1 < j < s), and the vertex Uris is monophonic eccentric dominated

by both the vertices vq ; and v,; (1 < j <s). Let S, (1 < k <r) be a minimum monophonic

eccentric dominating set of Cj . It is clear that, in G, any vertex in Cxs (1 < k < 1)
T
is monophonic eccentric dominated by a vertex in Sy and hence S = |J Sk is a minimum

k=1
monophonic eccentric dominating set of G, but the induced subgraph (S) is not connected.
Therefore, we consider a set S = {ui,ug,...,u.} US. Clearly, S’ is a minimum connected

monophonic eccentric dominating set of G and so

Yeme(G) =17+ 7 Yme(Cs) = 7(1 4 Yme(Cs)). O

The result of the above theorem contains 7,,.(Cs) and we can calculate 7,,.(Cs) using
Theorem 1.2.

Note 24 If r = 1, then G = P; o Cs is a wheel. By Theorem 1.5, we have Yeme(G) =
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fche(Ws+1)~

Theorem 2.5 If G =P, o Wy (r > 2), then

r+2 if4<s< P;g-‘,

— 11 13
Yeme(G) = 7 +2+ (28 —r — 10)yme(Ws) ifr >3 and s = P—; -‘ , V—Z

-‘7... 77«+4}
T(1+ 'Yme(Ws)) if s >r+4.

Proof Since Wy = Cs_1 + K1, by Theorem 1.1 we have Yeme(Ws) = Yeme(Cs—1). Then by
Theorem 2.1, the required result can be got. O

The result of the above theorem contains 7,,.(Ws) and we can calculate ,,.(W;) using
Theorem 1.3.

Note 2.6 If r =1, then G = P; 0 Ws. By Theorem 1.1 we have Yeme(G) = Yeme(Ws).

Theorem 2.7 If G = P.o K, (r > 2), then

r+4
2

(5+1){%J if 2<r<5 and 1§s§6{ J) or (r>6ands=1),

che(G) = r44
r+2 if (2<r<5ands>6—{ 5 J) or (r>6 and s>1).

Proof Let G be the corona product of P, and K. Let wuy,ua,---,u, (r > 2) and
Vi1,Vi2, " ,Vis be the vertices of P. and the vertices of the ith copy of K, (1 < i < r),
respectively. We prove this theorem by considering two cases.

r+4
Casel. 2<r<bandl1<s<6-— Jor (r>6and s=1.
Let S = {u1,v11, -+ ,01,5;U2, V21, " ,V2,5;" " U] g0 ’ngJ,s}' It is clear that

the vertices u; ([%1] < i <r) and the vertices Vi1 ({%] < i < r) are monophonic eccentric
dominated by the vertex v1 ;. Also, the induced subgraph (S) is connected. Hence S is a

minimum connected monophonic eccentric dominating set of G and so

Yeme (G) =2 |5

r+4

Case 2. (2§r§5ands>6—{ J)or(r26ands>1).

It is clear that the vertices u; ([%1] <i < r)and v (V'gl] <i<nrl<j<s)are

monophonic eccentric dominated by a vertex vy ;(1 < j < s). Also, the vertices u; (1 <i < LgJ)

and v; ; (1 <i< L%J ,1 < j < s) are monophonic eccentric dominated by a vertex v, ;. Hence
S ={vi;,vr;} (1 <j < s)is a minimum monophonic eccentric dominating set of G, but the
induced subgraph (S) is not connected. Therefore, we consider a set S" = {uy, ug, -+ ,up} U S.
Clearly, S " is a minimum connected monophonic eccentric dominating set of G and 80 Yeme (G) =
r+2. 0
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Note 2.8 If r =1, then G = P; o K is a complete graph. By Theorem 1.4, yeme(G) = 1.

Theorem 2.9 If G =P, o Ky, (2<r <5), then

4
(n+2) H ifl<s<s—| Tt J
Teme () = Y
r+2 ifs>5— L 5 J
Proof By an argument similar to Theorem 2.7, the required result can be got. O

Theorem 2.10 If G =P, o0 Ky, (r > 6), then Yeme(G) =7+ 2.

Proof Let G be the corona product of P, and Ki,. Let uq,ug,...,u, (r > 6) and
Vi1,Vi2,  ,Vint1 be the vertices of P. and the it copy of Ky, (1 <4 < r), respectively.

It is clear that the vertices wu; ({#] < i < r)and v (V'{W <i<nrnl<ji<n+l)

are monophonic eccentric dominated by a vertex vy ;j(1 < j < n +1). Also, the vertices u;

(1<i< L%J) and v;; (1 < i< L%J ,1 < j < n+1) are monophonic eccentric dominated

by a vertex v, ;. Hence S = {v1 j,v,;} (1 < j < n+1)is a minimum monophonic eccentric

dominating set of G, but the induced subgraph (S) is not connected. Therefore, we consider
aset § = {uy,ug, - ,u.} US. Clearly, S is a minimum connected monophonic eccentric
dominating set of G and 80 Yeme(G) = r + 2. O

Theorem 2.11 If G =P, 0 Ky, (r,m,n > 2), then Yeme(G) =1+ 2.
Proof By an argument similar to Theorem 2.10, the required result can be got. O

Note 2.12 If G = P, o K, 5, then

1 if either m or n =1,

Wcme(G) = .
2 if m,n > 2.

Theorem 2.13 Let G = C,. o Py (r > 6) and let r = k(mod 6). Then,

[]+r-3 i k=23,

3
’chLe(G) - r
H Yr—4 if k=0,1,4 and 5.
Proof Let G be the corona product of C, and P;. Let uy,us, - ,u, and v; 1 be the vertices

of O, and the vertices of the i*" copy of Py (1 < < r), respectively. We prove this theorem by

considering six cases.
Case 1. 7 = 0(mod 6).

Let S = {v1,1,v2.1;v7,1,V81; " ;Ur—5.1,VUr_4,1}. 1t is easily verified that the vertices u,_1,
Vr—1,1, u3 and vs ; are monophonic eccentric dominated by the vertex vy 1, the vertices w4, v4,1,
u, and v,,; are monophonic eccentric dominated by the vertex vo 1, - - -, the vertices u,_1, v,—1.1,

ur—3 and v,_3 1 are monophonic eccentric dominated by the vertex v,_5, and the vertices u,,
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Vr.1, Ur_2 and v,_p 1 are monophonic eccentric dominated by the vertex v,_4 1. It is clear that
S is a minimum monophonic eccentric dominating set of G, but the induced subgraph (S) is not
connected. Therefore, we consider a set S = {u1,ug, -+ ,up_q} US. Clearly, S’ is a minimum

connected monophonic eccentric dominating set of G and so

Yeme(G) = [g—‘ +r—4.

Case 2. 7 = 1(mod 6).

Let S = {v1,1,021;V7,1,08,1;" "+ ; Ur—6,1,Vr—5,1;Vr 1} U{u1,u2, -+ ,ur_5;u, }. By an argu-
ment similar to Case 1, it can be easily seen that S is a minimum connected monophonic
. . . r
eccentric dominating set of G and 80 Yeme(G) = [g—‘ +r—4.

Case 3. 7 = 2(mod 6).

Let S = {v1,1,v21;v7,1,08,15** ;Vr—1,1,Vr1} U {u1,u2, -+, up_g;ur_1,u,}. By an argu-
ment similar to Case 1, it can be easily seen that S is a minimum connected monophonic

eccentric dominating set of G and so

Yeme(G) = [ﬁ—‘ +1+r—4= [i—‘ +r—3.
3 3
Case 4. 7 = 3(mod 6).
Let S = {vi,1,v21;07,1,08,15* Ur—21,Ur—1,1} U{ur,ug, -, Up_7;Ur—2,ur_1,u,}. By an

argument similar to Case 1, it can be easily seen that S is a minimum connected monophonic

eccentric dominating set of G and so

Yeme(G) = [g—‘ +14+r—4= [g—‘ +r— 3.

Case 5. 7 = 4(mod 6).

Let S = {U171,1)2,1;’U7’1,’0871; T ;’UTfB,lavrfll} U {ulau% T 7u7“78;ur737ur727ur717ur}~
By an argument similar to Case 1, it can be easily seen that S is a minimum connected

monophonic eccentric dominating set of G and so

r
"che(G) = [g—‘ +r—4.
Case 6. 7 = 5(mod 6).
Let S = {v1,1,v2,1;07,1,08,1;* * ; Vr—a,1, V3,1 U{U1, U2, - -+, Up 05 Up g, Up 3, ,Ur}. By
an argument similar to Case 1, it can be easily seen that .S is a minimum connected monophonic

eccentric dominating set of G and 80 Yeme(G) = [g—‘ +r—4. O
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Theorem 2.14 Let G = C, o Py (r > 8,5 > 2) and let r = k(mod 8). Then

3r — k

% if2<s<r+land0<k<3,
—k

3r—Fk if2<s<r+land3<k<S8,

Yeme(G) = )
2r ZfS:T+27
3r if s>r+2.
Proof Let G be the corona product of C,. and Ps. Let uy,ug,- - ,u, and v;1,052, -+ , Vi s

be the vertices of C, and the vertices of the i** copy of Py (1 < i < r), respectively. We prove
this theorem by considering three cases.

Casel. 2<s<r-+1.
Subcase 1.1 r = 0(mod 8).

Let S = {v1,5, 02,5, V3,5, 4,53 V9,55 V10,55 V11,5, V12,53 *** 3 Vr—7,j> Ur—6,j5 Ur—5,55 Vr—4,5} (1 < j <
s). It is easily verified that the vertices u,_1, vr_1,j, us and vz ; are monophonic eccentric dom-
inated by a vertex vy j;, the vertices uy, vy j, 4, and v, ; are monophonic eccentric dominated by
a vertex vg ;, the vertices u1, vy 4, us and vs ; are monophonic eccentric dominated by a vertex
v3,j, the vertices ua, v ;, ug and vg ; are monophonic eccentric dominated by a vertex vy,
..., the vertices u,_1, vy_1,;, Ur—5 and v,_5 ; are monophonic eccentric dominated by a vertex
vr_7., the vertices u,, v, ;, ur_4 and v,_4 ; are monophonic eccentric dominated by a vertex
vr_s,;, the vertices uy, vy 4, u,—3 and v,_3; are monophonic eccentric dominated by a vertex
vr_s5,; and the vertices us, v2 j, ur—2 and v,_» ; are monophonic eccentric dominated by a vertex
Vp_gq,;. It is clear that S is a minimum monophonic eccentric dominating set of &, but the in-
duced subgraph (S) is not connected. Therefore, we consider a set S = {u1,ug, - ,ur_4}US.

. . . . . . .
Clearly, S° is a minimum connected monophonic eccentric dominating set of G and so

r 3r—8 3r—8+k
%me(G)—i—Hﬂ—él— 5 = 5 )

Subcase 1.2 r = 1(mod 8).

Let S = {v1,5,v2,5, 03,5, 04,53 V9,5, V10,55 V11,5, V12,45 " ** 3 Ur—8,5, Ur—7,5, Ur—6,5; Ur—5,j } U {vp 5}
(1 <j <s). It is easily verified that the vertices w,_1, v,_1j, us and vs; are monophonic
eccentric dominated by a vertex vy ;, the vertices uy, v4,j, u, and v, ; are monophonic eccentric
dominated by a vertex vg ;, the vertices u, v1 ;, us and vs ; are monophonic eccentric dominat-
ed by a vertex v3 j, the vertices ug, vs ;, ug and vg ; are monophonic eccentric dominated by a
vertex vy ;, - - -, the vertices u,_1, vr_1,;, Ur—¢ and v,_g ; are monophonic eccentric dominated
by a vertex v,_g j, the vertices u,, v, ;, ur—5 and v,_5 ; are monophonic eccentric dominated
by a vertex v,_r ;, the vertices u,_g, vr_g j, ur—4 and v,_4 ; are monophonic eccentric domi-
nated by a vertex v,_g ;, the vertices u,_7, v,_7;, ur,—3 and v,_3; are monophonic eccentric
dominated by a vertex v,_5; and the vertices ua, v2 ;, ur—2 and v,_o; are monophonic ec-

centric dominated by a vertex v, ;. It is clear that S is a minimum monophonic eccentric
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dominating set of G, but the induced subgraph (S) is not connected. Therefore, we consider a
set §' = {ui,ug, ..., upr_5;u,.} US. Clearly, S’ is a minimum connected monophonic eccentric
dominating set of G and so

r+1 3r—7 3r—8+k
Yeme(G) = 5 +r—4= 5 = 5 .
Subcase 1.3 r = 2(mod 8).
Let S = {01,3',712,;',113,]',@4,;';U9,j7v10,j7v11,j7v12,j; T ;’Urfg,j»U’r‘78,j7vr77,j7Ur76,j}U{'Ur71,j7
Ur ;i U{ur,ug, -+ Up—g; Ur—1, U, }. By an argument similar to Subcase 1.2, it is clear that S is

a minimum connected monophonic eccentric dominating set of G and so

r+2 3r—6 3r—8-+k
Yeme(G) = +r—4= = )
2 2
Subcase 1.4 r = 3(mod 8).
Let S = {Ulaj’ V2,5, 3,5, V4,55 V9,5, V10,55 V11,5, V12,55 ** 3 Ur—10,5, Ur—9,5, Ur—8,5, UW”—7,j}U{'UT—27j7
Up—1, U} U {u1,u2, -+, Up_7; Up_2,Ur—1, U, }. By an argument similar to Subcase 1.2, it is

clear that S is a minimum connected monophonic eccentric dominating set of G and so

r+3 3r—5 3r—8+4+k
Wcme(G) = 9 +r—4= B) = D) .
Subcase 1.5 r = 4(mod 8).
Let
S = {Ulyj’ V2,5, V3,5, V4,55 V9,5, V10,55 V11,55 V12,55 * * * 5 Ur—11,55 Ur—10,55 Ur—9,55 UT—SJ'}

U {vr—7,ja Ur—6,55Ur—>5,5, Ur—4,j} U {ula U2, 7ur—4} .

By an argument similar to Subcase 1.2, it can be easily seen that S is a minimum connected
monophonic eccentric dominating set of G and so

r+4 3r—4 3r—k
Yome(G) = 5= 4r—d="F—="—5—
Subcase 1.6 r = 5(mod 8).
Let S = {v1,5,v2,7, V3,5, V4,5; V9,5, V10,5, V11,5, V12,55 * * * 5 Vr—12,55 Ur—11,55 Ur—10,5> Vr—9,5; Ur—d,j,
Up—3.4, Ur—2.j,Ur—1,j } U{u1, U2, -+, Up_9; Up_a,Ur_3,- -+ , U, }. By an argument similar to Sub-

case 1.2, it can be easily seen that S is a minimum connected monophonic eccentric dominating
set of G and so

r+3 3r—5 3r—k
Wcme(G):T'i'T_Zl: 9 = 9 .
Subcase 1.7 r = 6(mod 8).
Let S = {v1,j,v2,5,03,j, 04,5 V9,55 V10,5, V11,5, V12,5 * * § Ur—13,5> Ur—12,55 Ur—11,5> Ur—10,5} Ur—5,5,

Up—aj,Vp—3j, Up—2,j F U{u1, U2, -, Upr_10; Ur—5, Up—a,- - - , Uy }. By an argument similar to Sub-
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case 1.2, it is clear that S is a minimum connected monophonic eccentric dominating set of G

and so +2 3r—6 3r—k
r r— r—
'che(G): 9 +r—4= 5 = D) .

Subcase 1.8 r = 7(mod 8).

Let S = {Ul,j7v2,jav3,j7v4,j§U9,j7”10,j7v11,j7v12,j§ T3 Ur—14,5, Ur—13,5, Ur—12,5, Ur—11,5; Ur—6,j
Vp—5.j, Ur—4,j, Vp—3,j } U{u1, U, -+, Up_11; Up—6, Ur_5," - - ,Up}. By an argument similar to Sub-
case 1.2, it is clear that S is a minimum connected monophonic eccentric dominating set of G
and so +1 3r—7 3r—k

r r— 7 —
Yeme(G) = +r—4= = .
2 2
Case 2. s=r+2.
Let S = {v11,v21, - ,vr1}. It is easily verified that the vertices w,_1, vr_1k, U3, U3k

(2 <k <s—1) and vy s are monophonic eccentric dominated by the vertex vy 1, the vertices
Ug, Vak, U, Urg (2 <k <s—1) and vy, are monophonic eccentric dominated by the vertex
Va1, - -+, the vertices uy_g, Vy_ak, Uz, V2 (2 <k < s—1) and v, 5 are monophonic eccentric
dominated by the vertex v, ;. It is clear that S is a minimum monophonic eccentric dominating
set of G, but the induced subgraph (S) is not connected. Therefore, we consider a set S =
{uy,ug,...,ur} US. Clearly, S " is a minimum connected monophonic eccentric dominating set
of G and so
Yeme(G) = 2r.

Case 3. s>r+2.

Let S ={v11,02,1,  * ,Vr1;V1,5, V2,6, " ,Ups}. INT+2 < s < 2, the vertices u,_1, vp_14,
us, vap (s—7r+1 <k <r)and vy; (r+1 <[ < s) are monophonic eccentric dominated by
the vertex vy 1, the vertices w4, Vaj, Up, Upg (s —r+1 <k <r)andve; (r+1<1<3s)
are monophonic eccentric dominated by the vertex va 1, ..., the vertices u,_2, vy_2, U2, Va2 i
(s—r+1<k<r)and v.; (r+1 <1 <s) are monophonic eccentric dominated by the vertex
vp1. Also, the vertices v1; (1 <1 < s —r) are monophonic eccentric dominated by the vertex
v1,s, the vertices vo; (1 <1 < s —r) are monophonic eccentric dominated by the vertex vg 4,
..., the vertices v,; (1 <1 < s —r) are monophonic eccentric dominated by the vertex v, ;.

In s > 2r, the vertices u,_1, ug and vy ([$2] < 1 < s) are monophonic eccentric
dominated by the vertex v; 1, the vertices u4, u,, and vy, ({%J <l < s) are monophonic
eccentric dominated by the vertex vs 1, ..., the vertices u,_2, ug, and v, (L%J <1l<s)are
monophonic eccentric dominated by the vertex v, 1. Also, the vertices v1,; (1 <1 < L%J)

s£11) are

|) are

are monophonic eccentric dominated by the vertex vy 4, the vertices vo; (1 <1 < L

monophonic eccentric dominated by the vertex vo g, ..., the vertices v,; (1 <1 < [S‘zl
monophonic eccentric dominated by the vertex v, s. Hence, it is clear that S is a minimum
monophonic eccentric dominating set of G, but the induced subgraph (S) is not connected.
Therefore, we consider a set S = {uy,uz, -+ ,u.} US. Clearly, S’ is a minimum connected

monophonic eccentric dominating set of G and 80 Yeme(G) = 3. O
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Theorem 2.15 If G =C,o0Ps (r <7), then

4
(s+1)[a if1<s<7—r—; l
-1 4
3r2 ifr:3,5and7—r+ w<s<r+2,
. r+4
Yeme(G) = 8 if (r=4,6and 7— <s<r+4+2)or (r=7and3<s<8),

7 if r="7and s =2,

2r if s=r+2,

3r if s>r+2.

Proof Let G be the corona product of C, and Ps. Let uj,ug, -+ ,u, and v; 1,052, , Vs

be the vertices of C,. and the vertices of the i*" copy of P, (1 <i < r), respectively. We prove
this theorem by considering four cases.

r+4
Case 1. 1<s<7—{;—-‘.
Let S = {u1,v1,1, - ,V1,5; U2, V2,1, , V265" " SUTE] V[5]00 0 oY %175}. It is easily veri-

fied that every vertex in V' —S has a monophonic eccentric vertex in S and the induced subgraph

(S) is connected. Hence S is a minimum connected monophonic eccentric dominating set of G
r
and 80 Yeme(G) = (s + 1) [5—‘ .

r+4

Case 2. 7—[ —‘<8<T+2.

Subcase 2.1 r =3 and 5.

Ifr=3,let S ={v1 ,ve;ur,us}. If r =5,let S = {v1;,v2,,va;;u1, Uz, us, us}. Then by
an argument similar to Case 1, it is clear that S is a minimum connected monophonic eccentric

dominating set of G and so
3r—1

Yeme (G) = 9 .

Subcase 2.2 (r =4 and 6) or (r =7 and 3 < s <8).

Let S = {u1,v1,;;u2,v2;u3,V3;Us,Vs,;}. Then by an argument similar to Case 1, it
is clear that S is a minimum connected monophonic eccentric dominating set of G and so
’7cme<G) =38.

Subcase 2.3 r=7 and s = 2.

Let S = {ul,vl,j;ugmg,l,vg,g;uS,Ugd}. Then by an argument similar to Case 1, it is clear
that S is a minimum connected monophonic eccentric dominating set of G and 0 Yeme(G) = 7.

Case 3. s=1r+2.

Let S = {v11,v21, " ,Ur1; U1, U2, - ,Ur}. By an argument similar to Case 2 of Theorem
2.14, it can be easily seen that S is a minimum connected monophonic eccentric dominating
set of G and 80 Yeme(G) = 2r.
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Case 4. s>r+2.

Let S = {v11,V21, " ,Ur1;V1,5,V2,5, " ,Up,s; U, U2, " - ,Ur}. By an argument similar to
Case 3 of Theorem 2.14, it can be easily seen that S is a minimum connected monophonic

eccentric dominating set of G and s0 Yeme(G) = 3r. O

Theorem 2.16 If G = C, o Cs (r > 8) and r = k(mod 8), then

w if s<r+2and 0< k<3,
G _ 37"—]{ .
'che( )— 5 if s<r+2and3<k<8,

(14 Yme(Cs)) if s >r+2.

Proof Let G be the corona product of C, and Cy. Let uy, us,--- ,u, be the vertices of C,
and let C; 50 v;1,v52, - ,is,0i1 be the it" copy of Cj (1 < i <), respectively. We prove

this theorem by considering two cases.
Case 1. s<r+2.

By an argument similar to Case 1 of Theorem 2.14, the required result can be got.
Case 2. s>r+2.

Let S; (1 < k <) be a minimum monophonic eccentric dominating set of Cy, 5. It is clear
that, in G, any vertex in Cj s (1 < k < r) is monophonic eccentric dominated by a vertex in Sy.

Also, the vertices uy,us, - ,u, are monophonic eccentric dominated by a vertex in Sy (1 <

‘.
k <r) and hence S = (J Sj is a minimum monophonic eccentric dominating set of G, but the
k=1
induced subgraph (S) is not connected. Therefore, we consider a set S = {ui,ug, - ,u yUS.

N . . . . . .
Clearly, S is a minimum connected monophonic eccentric dominating set of G and so

'che(G) = T(l + ’Yme(Cs)) O

The result of the above theorem contains v,.(Cs) and we can calculate v,,.(Cs) using
Theorem 1.2.

Theorem 2.17 If G =C, o W (r > 8) and r = k(mod 8), then

W if s<r+3and0<k<3,
—k
Yeme(G) = 3”2 ifs<r+3and3<k<S8,

r(1+yme(Ws)) if s>r+3.

Proof By Theorem 1.1 and by an argument similar to Theorem 2.16, the required result
can be got. O
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The result of the above theorem contains v,,.(Ws) and we can calculate 7y, (Ws) using
Theorem 1.3.

Theorem 2.18 If G =C, o Cs (r <7), then

@H if r=35and3<s<r+2,

Yeme(G) = 8 if r=4,6,7and 3<s<r+2,

r(1 4+ yme(Cs)) if s>r+2.

Proof Let G be the corona product of C, and Cy. Let uy, ug,--- ,u, be the vertices of C,
and let C; 50 v;1,v52, - ,is,vi,1 be the it" copy of Cj (1 < i <), respectively. We prove
this theorem by considering two cases.

Case 1. 3<s<r+2.
Subcase 1.1 r =3 and 5.

If r =3, let S = {v1 ,v2;u,us}t. ffr =25 let §={vy,;,v2;,0v4,;u1,u2,us,us}. By

an argument similar to Case 2 of Theorem 2.15, it can be easily seen that S is a minimum

p
;‘ + 7.

connected monophonic eccentric dominating set of G and s0 Yeme(G) = {3

Subcase 1.2 r=4,6 and 7.

Let S = {u1,v1,j; u2,v2 j; us, U3 j;Ua, V4 ; }. By an argument similar to Case 2 of Theorem
2.15, it clear that S is a minimum connected monophonic eccentric dominating set of G and so
che(G) =38.

Case 2. s>r+2.
By an argument similar to Case 2 of Theorem 2.16, the required result can be got. g

The result of the above theorem contains 7,,.(Cs) and we can calculate 7,,.(Cs) using
Theorem 1.2.

Theorem 2.19 If G =C, oWy (r <7), then

[g—‘_,_r ifr=35and4<s<r+3,

Yeme (G) = 8 if r=4,6,7and 4<s<r+3,

(14 Yme(Ws)) if s>r+3.

Proof By Theorem 1.1 and by an argument similar to Theorem 2.18, the required result

can be got. O

The result of the above theorem contains 7,,.(Ws) and we can calculate v,,.(Ws) using
Theorem 1.3.
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Theorem 2.20 IfG=C,o0 K, or G=C; 0 Ky, ,, and v = k(mod 8), then

L]+ ifr=35
3
8 if r=4,6,7,
che(G): _
w ifr>8and 0<k <3,
3r2—k ifr>8and 3 <k <8.

Proof By an argument similar to Case 1 of Theorem 2.18 and Case 1 of Theorem 2.14, the

required result can be got. O
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