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Abstract

A subset D of the vertex set V(G) of a graph G is said to be a dominating set if every vertex

not in D is adjacent to at least one vertex in D. A dominating set D is said to be an eccentric

dominating set if for every v € V — D, there exists at least one eccentric vertex of v in D. The
minimum cardinality of an eccentric dominating set is called the eccentric domination number

and is denoted by 7Y,4(G). A set S of vertices in a graph G is a geodetic dominating set if S is

both a geodetic set and a dominating set. The minimum cardinality of a geodetic dominating set

is the geodetic domination number of G and is denoted by v, (G). A set S of vertices in a graph G

is a geodetic eccentric dominating set if S is both a geodetic set and an eccentric dominating set.
The minimum cardinality of a geodetic eccentric dominating set is the geodetic eccentric

domination number of G and is denoted by Yged(G)~ In this paper, we obtain some bounds for
Yged(G). Exact values of vg,q(G) for some particular classes of graphs are obtained. Also, we

characterize graphs for which ygq(G) = 2, p—1 and p.

1. Introduction

Let G be a finite, simple, connected and undirected (p, q) graph with
vertex set V(G) and edge set E(G). For graph theoretic terminology refer to
Harary [17], Buckley and Harary [11].
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The concept of domination in graphs is originated from the chess games
theory and that paved the way to the development of the study of various
domination parameters and its relation to various other graph parameters.
For details on domination theory, refer to Haynes, Hedetniemi, and Slater
[18].

Definition 1.1. The distance d(u, v) between two vertices u and v in G is
the minimum length of a © — v path.

Definition 1.2. Let G be a connected graph and v be a vertex of G. The
eccentricity e(v) of v is the distance to a vertex farthest from v. Thus,
e(v) = max {d(u, v) : u € V}. The radius r(G) is the minimum eccentricity of
the vertices, whereas the diameter diam(G)=d(G) is the maximum
eccentricity. For any connected graph G, r(G) < diam(G) < 2r(G). The vertex
v is a central vertex if e(v) = r(G). The center C(G) is the set of all central
vertices. For a vertex v, each vertex at a distance e(v) from v is an eccentric

vertex of wv. Eccentric vertex set of a vertex v is defined as
E@v) = {u € V(G)/d(u, v) = e(v)}. The set Ej denotes the set of vertices of G

with eccentricity k.

The concept of domination in graphs was introduced by Ore in [21]. In
1977, Cockayne and Hedetniemi explained importance and properties of
domination in [15].

Definition 1.3 [15, 18]. A set D < V is said to be a dominating set in G

if every vertex in V — D is adjacent to some vertex in D. The minimum

cardinality of a dominating set is called the domination number and is
denoted by y(G).

Chartrand et al. studied the concept of geodetic sets in graphs and on the
geodetic number of a graph [12, 13, 14]. They also studied the concept of
geodomination in graphs. Escuadro et al. [16] studied the concept of geodetic
domination in graphs.

Definition 1.4 [13]. An x — y path of length d(x, y) is called an x —y

geodesic. The closed interval I[x, y] consists of x, y and all vertices lying on

some x — y geodesic of G, while for S < V(G), I[S] = \y I[x,y].
x,yeS
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Definition 1.5 [13]. A set S of vertices in a graph G is a geodetic set if
I[S] = V(G). The minimum cardinality of a geodetic set is the geodetic

number of G and is denoted by g(G).

Definition 1.6 [16]. A set S of vertices in a graph G is a geodetic
dominating set if S is both a geodetic set and a dominating set. The minimum
cardinality of a geodetic dominating set is the geodetic domination number of
G and is denoted by y4(G).

Janakiraman, Bhanumathi and Muthammai [19] introduced Eccentric
domination in Graphs. Bhanumathi and Muthammai studied some bounds
for y,q(G) and y.4(T) in [1, 2, 3]. Bhanumathi, John Flavia and Kavitha [4]

studied the concept of Restrained Eccentric domination in graphs.
Bhanumathi and John Flavia studied the concept of Total Eccentric
domination in graphs and some more bounds for y.;(G) in [5, 7].

Bhanumathi and Sudhasenthil [6, 8, 9] studied the concept of the split and
Nonsplit Eccentric domination, Distance closed eccentric domination,
Eccentric domination and chromatic number in graphs. Bhanumathi and
Meenal Abirami [10] studied the concept of Upper Eccentric Domination in
Graphs. Geodetic eccentric dominating set was defined by Nishanthi in [20].

Definition 1.7 [19]. A set D < V(G) is an eccentric dominating set if D is

a dominating set of G and for every v € V — D, there exists at least one

eccentric vertex of v in D. The minimum cardinality of an eccentric

dominating set is called the eccentric domination number and is denoted by

Yed (G).

Let S be a vertex set of G. Then S is known as an eccentric vertex set of G
if for every v is belongs to V — S, S has at least one vertex u such that vertex

u belongs to eccentric vertex set E(v). An eccentric vertex set S of G is a

minimal eccentric vertex set if no proper subset S’ of S is an eccentric vertex
set of G. S is known as a minimum eccentric vertex set if S is an eccentric

vertex set with minimum cardinality. Let e(G) be the cardinality of a

minimum eccentric vertex set of G, e(G) is known as eccentric number of G.

Theorem 1.1 [15]. For any graph G, [ p/(1 + A(G))] < v(G) < p — A(G).
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Theorem 1.2 [16]. (i) yg(Kj ,) = n.
(i) v4(Ky, ) = min{m, n, 4} for m, n > 2.

Theorem 1.3 [16]. If G is a connected graph of order p > 2, then
2 < max {g(G), r(G)} < 14(G) < p.

Theorem 1.4 [16]. Let G be a connected graph of order p > 2. Then.

(@) v4(G) = 2 if and only if there exists a geodetic set S = {u, v} of G such
that d(u, v) < 3.

(b) yg(G) = p if and only if G is the complete graph on p vertices.

(©) v4(G) = p—1 if and only if there is a vertex v in G such that v is

adjacent to every other vertex of G and G —v is the union of at least two

complete graphs.

Theorem 1.5 [16]. If G is a connected graph with yg(G)=1, then
1¢(G) = 8(G).

Theorem 1.6 [19]. (i) v,4(G) =1 if and only if G = K,,.

(i) Yeq(Ky,p) =2 n22.

(i) Yeq(Km,n) = 2.

(iv) Yed(%) =1 Yed(VVéL) =2, Yed(ml) =3 for n =5, Yed(%) =2,
Yead(Wy,) =3 for n>1.

™) Yea(Py) =[p/3]if p =3k +1
Yed(Pp) =[p/3]+1 if p = 3k or 3k +2
i) Yea(Cp) = p/2 if p is even.
vea(Cp) =[p/3] or [p/3]+1 if p is odd.
In [22] Sudhasenthil proved the following theorem.

Theorem 1.7 [22]. Let G be a connected graph with r(G) = rad(G) =1,
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diam(G) = 2 with t central vertices. Then v,4(G) = 2 if and only if any one of

the following is true.

(1) G has at least one vertex of degree t.

(i) There exist u,veV(G) such that D={u,v} is a maximal
independent set and dg,\(u, v) 2 3, that is e(u) = 2 = e(v) and a vertex of
eccentricity two is adjacent to exactly one of u and v.

Theorem 1.8 [19]. If G is a two self-centered graph, then y,q4(G) =2 if
and only if G has a dominating edge which is not in a triangle.

Theorem 1.9 [19]. If G is a graph with radius two and diameter three
then v,4(G) = 2 if and only if G has a y-set D = {u, v} of cardinality two with
d{u, v} = 8 and for any u—v path in G, e(u) = e(v) = 3 and e(x) = e(y) = 2.

2. Geodetic Eccentric Domination in Graphs

In [20], Nishanthi defined Geodetic eccentric domination number. She did
not study any properties or bounds about this domination number. In this
paper, we study some bounds for Geodetic eccentric domination number and
characterize graphs for which Geodetic eccentric domination number

Yged(G) = 2, p—1 and p.

A set S of vertices in a graph G is a geodetic eccentric dominating set if S
is both a geodetic set and an eccentric dominating set. The minimum
cardinality of a geodetic eccentric dominating set is the geodetic eccentric

domination number of G and is denoted by Ygq(G). We have,
Y(G) < ¥ea(G) < ¥ geq(G). Also, Yg(G) < 7geq(G). 7gea(G) exists for all graphs,
since V(G) is always a geodetic eccentric dominating set. By Theorem 1.3,
2 < 74(G) < v40q(G). Any geodetic eccentric dominating set must contains all
pendant vertices of G.

For any graph G, vgeq(G) < 14(G) +e(G) and v4q(G) < v.q(G) + 8(G),

where g(G) is geodetic number of G and e(G) is eccentric number of G.
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Example 2.1.

Figure 2.1

In Figure 2.1, S| = {vg, Ug} 1s a minimum dominating set of G, y(G) = 2.

Sy = {v1, U4, U7, Ug} is a minimum eccentric dominating set of
G, vea(G) = 4.

S3 = {v;, Us, Us, U7, Ug} is a minimum geodetic dominating set of G. It is

also a minimum geodetic eccentric dominating set of G, y4(G) = v4.q(G) = 5.

Example 2.2.

W3

us3
W2
Figure 2.2
In Figure 2.2, S| ={vj, U9, U3} is a minimum dominating set of
G, y(G) = 3.

Sy ={uy, us, ug} is a minimum eccentric dominating set of

Ga Yed(G) = 3.
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S3 = {uy, us, us, wy, Wy, wy} is a minimum geodetic dominating set of G

and is a minimum geodetic eccentric dominating set of G, yg(G)
= Yged(G) = 6.

In the following theorems, we discuss about the geodetic eccentric

dominating set and find out some more bounds for yg.q(G).

Theorem 2.1. Let G be a graph of radius one and diameter two. Then
D < V(G) is a geodetic eccentric dominating set if and only if D < Eg and is

a geodetic eccentric dominating set of the subgraph (Ej).

Proof. G is a graph with radius one and diameter two. Hence,
Vged(G) = 2. Assume that D < Ey is a geodetic eccentric dominating set of
the subgraph (E). This implies that I[D]= E5 and D has at least two
vertices of eccentricity two at distance two. Hence, I[D] in G contains all
central vertices also. Thus, D < Ey and D is a geodetic eccentric dominating
set of G. Converse is obvious.

Theorem 2.2. If a connected G has pendant vertices, then any yged(G) -set
of G contains all its pendant vertices.

Proof. Every geodetic eccentric dominating set is a geodetic set.

Therefore, yg,q4(G)-set of G must contain all pendant vertices of G.

Theorem 2.3. Let G be a graph of radius one and diameter two and let
| Ey | =t and | Ey | = s. Then v44(G) < s.

Proof. E; contains at least two non-adjacent vertices. Hence,
I[E5] = V(G). Therefore, E5 is a geodetic eccentric dominating set of G.
Hence, 7g0q(G) < s.

Theorem 2.4. If G is a self-centered graph of diameter two, then
Yged(G) < p - AG)/2.

Proof. Let u € V(G) such that degu = A(G). The vertex u and Ny(u)
dominate all other vertices of G. Each vertex of Ny(u) is an eccentric vertex
of uin G. No(u)U {u} is a geodetic set of G. Hence, No(u) U {u} is a geodetic
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dominating set of G. Vertices in N(z) may have eccentric vertices in N(u).
In this case, let S be a subset of N(u) such that vertices in N(u)— S have
eccentric vertices in S. Thus, | S| < A(G)/2 and S U No(u) U {u} is a geodetic
eccentric dominating set. Hence, v44(G) < A(G)/2 + (p — A(G)) = p — A(G)/2.

Theorem 2.5. If G is a graph of radius greater than two, then
Yged(G) < p = 3(G).

Proof. Let u e V(G) such that w is not a support vertex in G.
V(G) — N(u) dominate all other vertices of G. Also, since radius > 2, each
vertex in N(u) has eccentric vertices in V — N(v) only. D = V(G) - N(u) is a
geodetic set, since u is not a support. D is also a geodetic eccentric dominating
set. Thus, Vgq(G) <|V - N(u)| < p - 8(G).

Corollary 2.1. If there exists u such that degu = A(G) and u is not a
support then ¥ gq(G) < p — A(G).

Theorem 2.6. If G is a tree, then vg4.q(G) < v(G) +t, t-number of pendant

vertices.

Proof. Let d be the diameter of G. Let ¢ be the number of pendant
vertices of G. Let D be any dominating set of G and S be the set of all pendant
vertices of G. Then DU S is a geodetic eccentric dominating set of G. Hence,

Yged(G) < 7(G) + 1.

Theorem 2.7. If G is a tree of order p > 3, then the following conditions

are equivalent.
@) Ygea(G) = 14(G) = ¥(G) = g(G).

(i) L(G) is a minimum dominating set of G, where L(G) is the number of

pendant vertices.

Proof. L(G) is a minimum geodetic set of a tree G. Also, since eccentric

vertices are in L(G), (i) and (ii) are equivalent.

Following theorems characterize graphs for which vy ged(G) =2, p—1 and
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Theorem 2.8. Let G be a graph with radius one and diameter two. Then
Yged(G) = 2 if and only if G = Koy + K, 3.

Proof. Assume 7g44(G) = 2. This implies that y,4(G) = 2. We know by
Theorem 1.7, y,4(G) = 2 if and only if G is any one of the following.

(1) G has a vertex of degree m, where m is the number of central vertices.
(i) G has vertices u, v with e(u)=e(v) =2 such that each vertex of

eccentricity two is adjacent to either u or v.

If G has a vertex of degree m then D = {x, v}, e(y) =1, e(x) =2 and

degx = m is a y,4-set but in this case D is not geodetic, since d(x, y) = 1.

Let D = {x, y} be a ygq-set with e(x)=e(y) = 2. Vertices x and y are
not adjacent, since D is a geodetic set. If E5 has more than two vertices by
(i1) any vertex of Es is not adjacent to both x and y in G. Hence, D is not

geodetic if E5 has more than two vertices.

Hence, E9={x,y}=D and E =V(G)-{x,y}. That is,
G = E + Kp—2'

Conversely, when G = E + K,_9, it is clear that yg,q(G) = 2.
Theorem 2.9. Let G be a two self-centered graph. Then v gq(G) # 2.

Proof. Suppose 7gq(G)=2. Then V(G) = v,q(G) = Ygeq(G) = 2, since
Yeqd(G) #1 and y(G) #1 for G. v,4(G) = 2 implies that there is a y,4-set
D = {x, y} such that e = xy is a dominating edge of G which is not in a

triangle by Theorem 1.8. But D is a geodetic eccentric dominating set implies
that x and y are not adjacent in G. Hence, y ged(G) cannot be two.

Theorem 2.10. Let G be a connected graph of radius two and diameter
three. Then yged(G) = 2 if and only if G has only two peripheral vertices such
that all other vertices lie on a diametral path from x to y.

Proof. We know that ygq(G)=2 implies that y,4(G)=2. But by
Theorem 1.9, y,4(G) =2 if and only if G has a y-set D = {x, y} such that
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d(x, y)=38,e(x)=e(y)=3 and for any shortest path xuvy in G,
e(u) = e(v) = 2.

But, D is a geodetic set in G if and only if all other vertices lie on a
diametral path from x to y.

Suppose there exists z € V(G) such that e(z) = 3, then z is adjacent to x
(or y) and d(z, y) = 2 (or d(z, x) = 2). Thus, z has no eccentric vertex in D.

Hence, except x and y, all other vertices are of eccentricity two. This proves
the theorem.

Example 2.3.

T l VT2

Ve V3

V5 V4

Figure 2.3.

In Figure 2.3, S = {v3, vg} is a minimum eccentric dominating set of G

and is also a minimum geodetic eccentric dominating set of

G, Yeq(G) = Yged(G) = 2.

Figure 2.4.

In Figure 2.4, S| = {v;, vs} is a minimum eccentric dominating set of G,

Yed(G) = 2. Sy = {v;, vg, Us, Ug} is a minimum geodetic eccentric dominating
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set of G, Vgeq(G) = 4.
Theorem 2.11. Let G be a graph of radius one and diameter two with
P24 Then Ygq(G)=p—-1 if and only if G is unicentral with (Eg) is
disconnected whose components are complete graphs.

Proof. Let D be ygpq-set with |D|=p—-1. Let ve V(G) such that
D=V -{u}.

Case (i). v is not a central vertex.

Suppose v is not a central vertex. Then D contains a central vertex u and
e(v) = 2. Vertex u dominates all the vertices, u dominates v and v is eccentric
to at least one vertex of FE;. Hence, it is not adjacent to some
w e Ey, w e D. Since Dis a v gq-set there exists x, y € Eg such that xvy is
a path P3 in (Ej). In this case, D — {u} is also geodetic eccentric dominating

set, which is a contradiction to D is a v gq -set.

Hence, this case is not possible.
Case (ii). v is a central vertex.

Suppose there exists another central vertex z then V(G) - {v, z} is also

geodetic eccentric dominating set, which is a contradiction to
Yged(G) = p — 1. Hence, G is unicentral with centre v and D = V(G) - {v} is a

geodetic eccentric dominating set. Now, if there exists an induced
Py = wyuoug in (Ej), (In this case p >4) then D - {uy} is also a geodetic
eccentric dominating set, which is a contradiction. Hence, (E5) has no
induced P;. This implies that (Es) is disconnected whose components are
complete graphs. ((Ey) cannot be complete. If the components are not

complete, there exists induced P;).

Theorem 2.12. Let G be a self-centered graph of radius two. Then
Yeed(G) = p =1 if and only if G = Cy.

Proof. Let G be a two self-centered graph. Suppose vg4q(G)=p -1,
there exists D =V —{x} such that x € I[D]. But G is two self-centered
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implies that G has more than three vertices. Also, e(x) = 2 in G implies that
deg(x) > 2. Since, D is a dominating set and |D|= p -1, there exists
u, v € D such that u and v are adjacent to x. Since G is two self-centered, G
is two connected and hence there exists another path from u to v of length
two or three.

If V ={u, v, x, y}. Then x is eccentric to y. Hence x ¢ D implies that y
must be in D. Hence G = Cy, y4q(G) =3 = p—1. Suppose there exists
another path from u to v of length three. Let wyzv be such a path. Then

either y or z must be in D. We can get a geodetic eccentric dominating set
V(G) - {v, 2} or V(G) - {x, z}. Hence, v44(G) # p - 1.

Suppose there exists more than two paths from u to v or G has more than
four elements. In this case, D is not a minimum geodetic eccentric dominating
set. Hence, Yg4.q(G) = p —1 implies that G = Cj.

Remark 2.1. If G is a connected graph with radius two and diameter
three, then yg,4(G) # p — 1.

Remark 2.2. If G is a connected graph with radius two and diameter
four, then y4,q(G) # p - 1.

Remark 2.3. If G is a connected graph with radius greater than two,
then 744(G) # 2 and y4.q(G) # p - 1.

Theorem 2.13. Let G be a connected graph. Then Y gq(G) = p -1 if and

only if () G is unicentral with centre v and G —v is disconnected whose

components are complete graphs. (il) G = Cy.

Proof. Proof follows from Theorem 2.11 and 2.12 and Remarks 2.1, 2.2,
and 2.3.

Theorem 2.14. Let G be a connected graph. Then v 4q(G) = p if and only
if G =K,

Proof. v44(G) = p implies that D = V(G) is the only yg.q-set. If there

exists non-adjacent vertices then we can find a v g,q-set D such that | D| < p.
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Hence, any two vertices of G are adjacent to each other. Hence, G = K, only.

Conversely, suppose G = K,, we know that yg(G)= p. Therefore,
Y ged (G) =D

3. Geodetic Eccentric Domination in some particular classes of

Graphs

The geodetic eccentric domination number of some classes of graphs is
given in the following theorems.

Theorem 3.1. If Kp is a complete graph on p vertices, then

¥ ged(Kp) = .
Proof. Let vy, vy, vg, ..., v, be the vertices of the complete graph Kp.
S = {vy, vy, v, ..., Uy} is the minimum geodetic eccentric dominating set of

K, where I[S] = V(K)).
Therefore, ygq(Kp) = p-
Theorem 3.2. If W), is a wheel graph, then
() Ygea(Wp) = [p/2] if p is odd.
(i1) Ygea(Wp) = p/2 if p is even, p > 4.

Proof. Let v, vy, vy, vg, ..., Up be the vertices of the wheel graph W,,

where v is the central vertex.
Case (i). p is odd.

S ={v1, U3, Us, ..., Up_g, Up} is the minimum geodetic eccentric

dominating set of W,,. Hence, yg.q(W,) = [p/2]
Case (ii). p is even.

S ={vy, v3, V5, ..., Up_3, Up_1} is the minimum geodetic eccentric

dominating set of W),. Therefore, yg.q(W,) = p/2.
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Remark 3.1. y4q(W,) = 3.

Theorem 3.3. If F), is a fan graph, then

() vgea(Fp) = [p/2] if p is odd.

(i) Ygea(Fp) = p/2+1 if p is even.

Proof. Let w, wy, wg, ws, ..., wp be the vertices of the fan graph Fp.

Case (i). p is odd.

S ={wy, ws, ws, ..., Wy_9, Wy} 1is the minimum geodetic eccentric

dominating set of F,,. Hence, vg.q(Fp) =[p/2]

Case (ii). p is even.
S = {wy, ws, w5, ..., Wy, Wy} is the minimum geodetic eccentric

dominating set of F,. Therefore, vgq(Fp) = p/2 +1.

Theorem 3.4. If K,, ,, is a complete bi-partite graph with m, n > 2, then

Y ged(Km, ) = 4, where m+n = p.

Proof. Let A = {v, vy, Us, ..., U,,} and B = {w;, wg, ws, ..., w,} be the
set of vertices of K, ,. S ={vy, vy, wy, we} is the minimum geodetic

eccentric dominating set of K, ,,.
Therefore, goq(Kpm, n) = 4.
Remark 3.2. v4q(Kj ) =n, n > 1 and ygq(Ky ,) =3, n > 1.

Theorem 3.5. If K ,, is a star graph, then ygoq(Kj ) = n, n > 1, where

p=n+1l.
Proof. Let v, v, vg, s, ..., U, be the vertices of the star graph K ,,
where v is the central vertex of Kj ,. S = {vy, vg, Us, ..., U, } is the minimum

geodetic eccentric dominating set of K ,, where I[S]= V(K] ,). Therefore,

Yged (K1 n) =1, n>1, where p=n+1.
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Remark 3.3. v,4.4(K; ,) = 2.

Theorem 3.6. If P, is a path graph, p > 3. Then

() Ygea(Pp) =[p/31] if p = 3k +1.

(i1) Ygea(Pp) =[p/31+1 if p = 3k or 3k +2.

Proof. Let vy, vy, vg, ..., v represent the path Pp.

Case (i). p = 3k

S = {vg, v, Vg, ..., Ug_1} is the only minimum dominating set in P,

S" = {vy, vy, U7, ..., Usp_g, Ugi,} is a geodetic dominating set of P,. S’ is

also a geodetic eccentric dominating set of P,.

Thus, vgeq(Pp) = Yg(Pp) =[p/3]+1.

Case (ii). p = 3k + 1.

S = {v, v4, U7, ..., Usp_9, Ugp41} is the minimum geodetic dominating set
of P,. S is also a geodetic eccentric dominating set of P,. Thus,

Yged(Pp) = Yg(Pp) = (p/3—|.
Case (iii). p = 3k + 2.

S = {vy, vg, Us, Ug, ..., U349} is the minimum geodetic dominating set of

P,. S is also a geodetic eccentric dominating set of P,. Thus, yged(Pp)
— 14(Py) = [p/3]+ 1.

Theorem 3.7. If Cp is a cycle graph, p = 6, then

() Ygea(Cp) = P/2 if p is even.

(i) v4ea(Cp) = [/3] (o) [p/3]+1 if p is odd.

Proof of (i). Let p = 2k and k& > 2.

Let the cycle C, be vjvgug ...vgpv;. Each vertex of C), has exactly one
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eccentric vertex (that is C p unique eccentric vertex graph).
Hence, Yged(Cp) = Yg(Cp) = Ved(cp) > p/2. (1

Case (i). k-odd.

S = {v1, v3, ..., Up, Ups9s ---5 Ugp_1} 1s the minimum geodetic dominating

set of C,. S is also a geodetic eccentric dominating set of C,. Therefore,
ged(Cp) < P/2. (&)
From (1) and (2), vgq(Cp) = p/2.
Case (ii). k-even.
S ={v, v3, ..., Up_1, Up49, .-, Ugp} 1s the minimum geodetic dominating

set of C,. Vertex V; is an eccentric vertices of v;,. S is also a geodetic

eccentric dominating set of C,,. Therefore, vg4(C,) < p/2. 3)

From (1) and (3), vgq(Cp) = p/2.

Proof of (ii). When p is odd, each vertex of Cp has exactly two eccentric

vertices. If p = 2k +1, v; € V(G) has v;,q, v;, 41 as eccentric vertices.
Case (i). p = 3m, m > 3.
Also p = 3m, p is odd = m is odd.

S ={v1, Ugy ..., Upy Upysy -.vs Ugp_1} s the minimum geodetic dominating
set of C,. Vertex V; is an eccentric vertex of v;,, and v;,z,;. Sis also a

geodetic eccentric dominating set of C),. Therefore, y ged(Cp) <[p/3] (4)
By Theorem 1.6, 74d(Cp) = [P/3] < 1gea(Cy). (5)
From (4) and (5), 7gea(Cy) = [p/3]

Case (ii). p=3m+1, m > 2.
Also p =3m +1, p isodd = m is even.

S = {v1, Uty -.v5 Upsl> Uhs3> Ukt ---» Ugp—1} 1s the minimum geodetic
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dominating set of C},. Vertex V; is an eccentric vertex of v;,;, and vj,p.y. S

is also a geodetic eccentric dominating set of C,. Therefore,
Yged(Cp) < [p/3] ®)
By Theorem 1.6, v,4(Cp) = [p/31] < 74ea(Cp). (7
From (6) and (7), Yg.q(Cp) = [p/3]
Case (iii). p=3m+2, m > 1.
Also p =3m + 2, p 1s odd = m 1s odd.

S ={vy, U4y ...y Up_1, Upy Upy3s > Ugpy1) 18 the minimum geodetic
dominating set of C},. Vertex V; is an eccentric vertex of v;,;, and vj,p4y. S

is also a geodetic eccentric dominating set of C,. Therefore,
Yeed(Cp) <[p/3]+1. ®
By Theorem 1.6, v,4(Cp,) = [p/3]+1 < yg,4(Cp). 9
From (8) and (9), 7gea(Cp) = [p/3]+1.
Remark 3.4. v4.4(C3) = Vged(Cs) = 70 (C5) = 3.

Theorem 3.8. If P, o K; is a path corona, then Y gq(P, o K1) = n, where
2n = p.

Proof. Let A = {vy, vg, U3, ..., U,} be the set of vertices of P, and
B = {w;, wy, ws, ..., w,} be the set of pendant vertices attached at
v, Ug, Us, ..., U, respectively. S = {w, wy, ws, ..., w,} is the minimum
eccentric dominating set of P, o Kj. I[S]=V(P, o K;). Hence, S is also a
geodetic eccentric dominating set. Therefore, ygeq(P, > Kj)=n, where

2n = p.

Theorem 3.9. If C, o K; is a cycle corona, then ygq(C, o K1) = n, where
2n = p.

Proof. Let A = {v;, vy, U, ..., V,} be the set of vertices of C, and

Advances and Applications in Mathematical Sciences, Volume 22, Issue 2, December 2022



702 M. BHANUMATHI and R. NIROJA

B = {w, wy, w3, ..., w,} be the set of pendant vertices attached at
U1, Ug, Us, ..., U, respectively. S = {wy, wy, ws, ..., w,} is the minimum
eccentric dominating set of C, o K;. I[S]=V(C, o K7). Hence, S is also a
geodetic eccentric dominating set. Therefore, yg4.q(C, o K1) =n, where
2n = p.

Theorem 3.10. If K;,-K; is a star corona, then

Vged (K1, n © K1) = n+1, where 2n +2 = p.

Proof. Let A ={v, vy, vy, U3, ..., U,,} be the set of vertices of K; , and
B = {w, wy, we, ws, ..., w,} be the set of pendant vertices attached at
v, U1, Ug, U, ..., U, respectively. S = {w, wy, wy, ws, ..., w,} is the minimum
eccentric dominating set of Kj , o Kj. I[S]= V(K] , o K;). Hence, S is also

a geodetic eccentric dominating set.

Therefore, ygoq(K7,, © K1) = n+1, where 2n +2 = p.

Theorem 3.11. If K, ,, , is a spider, then Yged(Kl,n,n) =n+1 where
2n+1=p.

Proof. Let Kj , , be a spider. Let w be a vertex of maximum degree
A(Kj ,, n) and S be the set of pendant vertices. The set S U {w} form a
minimum geodetic eccentric dominating set, where I[S U {w}] = V(K] ,, n).

Therefore, Vgoq(Ky p, 1) = 1+ 1.

Theorem 3.12. If G is a wounded spider (not a path), then

yged(G) =r+ h, where r is the number of non-wounded legs, h is the number
of wounded legs.

Proof. Let G be a wounded spider. Let w be a vertex of maximum degree
A(G) and R be the set of pendant vertices which are adjacent to vertices of

degree two, H be the set of pendant vertices which are adjacent to w. The set

RUH form a minimum geodetic eccentric dominating set, where

I[RUH]=V(G),|R| =r,| H| = h. Therefore, yg,q(G) = r + h.
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Conclusion

Here, we have studied geodetic eccentric domination in some families of

graphs and also found out some bounds for geodetic eccentric domination

number of a graph. Also, we have characterized graphs for which
Yged(G) = 2, p —1, and p.
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