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Abstract

A subset S-of V of a connected graph G= (V, E)is a detour global
dominating set if S is both detour set and global dominating set of
G. The minimum cardinality taken over all detour global dominating
sets is called the detour global domination number of G and is
denoted by y44(G). A detour global dominating set of cardinality
Yag (G) is called a y,44- set of G. In this paper we determine y,4(G)
for Corona product of some standard graphs.
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1. Introduction
By a graph G, we mean a finite undirected connected graph without loops or multiple
edges. Unless and otherwise stated, the graph G = (V, E) have n = |V]| vertices and
m = |E|edges. For basic definitions and terminologies, we refer [1,5]. For vertices u
and v in a graph G, the detour distance D (u, v) is the length of a longest u —v. path
in G. A u — v path of length D (u, v) is called a u — v detour. The closed detour
interval ID[u, v] consists of u, v and all vertices in some u — v detour of G.-These
concepts were studied by Chartrand et al. [2,3] For ScV(G), ID [S]=
Uy vesID[u,v]. A subset S of V of a graph G is called a detour set if ID [S] =
V(G).The detour number dn(G) of G is the minimum cardinality-taken over all detour
sets in G. These concepts were studied by Chartrand [4].

The concepts of domination number and global. domination number of a
graph were introduced in [7,12]. A subset S of V of a‘graph-G= (V, E) is called a
dominating set of G if every vertex in V - S is adjacent to at least one vertex in S.
The domination number y(G) of G is the minimum cardinality taken over all
dominating sets in G.A subset S of V. of a graph G= (V, E) is called a global
dominating set (g.d. set) if it is a dominating set of a graph G and its complement G
of G. The global domination number. y;(G) of G is the minimum cardinality taken
over all global dominating sets.in.G.
The corona G4 ° G, of two graphs G;and G, is defined as the graph H obtained by
taking one copy of G, (which has n; points) and n, copies of G, and then joining the
it" point of G, to every point in the it copy of G,.
Theorem 1.1: Every end vertex of a connected graph G belongs to every detour
global dominating set of G.
Theorem.1.2: If the set S contains only end and full vertices is a detour global
dominating set of G, then S is the unique minimum detour global dominating set of G
anda, (6) = IS,
2.Detour Global Domination Number of Corona product of graphs

Theorem 2.1: For the graph H = P, o K;(n = 2), then y,,(H) = |B,].

Proof: Let H = B, o K; has 2nvertices {v,, vy, ..., Uy, U1, Uy, ..., Uy} and 2n—1
edges v;v;4, 1 <i<n-—1and vu;,1 <i < n. Let {vy,v,, ..., v,} be the vertices
of P, and {u;} be the vertex set of i**(1<i <n) copy of K;.The set D =
{uy,uy, ..., uy} is the set of all pendant vertices of H. Then D is the subset of every
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Yag — set of H(by Theorem 1.1.) and s0 y,44(G) = |D|.It is clear that D is a detour
global dominating set of H so that y,4(H) = n.

Theorem 2.2: For the graph H = P, o K,(n = 2), then yz4(H) = |P,|.

Proof: LetH = P, © K, has 3n vertices {vq,v,, ..., Uy, Uy, Uy, ..., Ugp} @Nd 4n =1
edges. Let {vq,v,, ..., v,} be the vertices of P, and {u,;_q,u,;} be the vertex set of
it"(1 < i <n) copy of k,. Any set S containing at least one vertex from each copy
of k,forms a minimum detour dominating set of H. Also, it is a dominating set of H.
Since every vertex in H — S is not adjacent to at least one vertex in S. Therefore, S
itself is a minimum detour global dominating set of H. Hence y4,(H) =n..

Theorem 2.3: For the graph H = P, o K,,,(n = 2), then y,4(H) = "|B,|.

Proof: LetH =P,°K,,. Let {v,,v,..,v,} be the vertices of P, and
{Ui1, Uiz, ..., Uiy } bE the vertex set of it copy of K,,which-is adjacent to v;(1 <
i <n).Then the graph H has n(m + 1)vertices
{V1, V2, oo, Uy Uq1, Uty oo Upgmy U1y U2y woe s Upysie, Un13Unz, o Unm}- ObViously, for
j=1tom,S; = {uyj, uyj, uzj, ..., Um—1jj»Un; J @re some detour dominating sets of
H. Then any subset of detour dominating set of H with cardinality two, dominates all
the vertices in the complement H of H. Therefore, sets S; itself is a detour global
dominating set of H. Further,no'set less than n(|S;| = n) vertices is a detour global
dominating set. Hence, each..S; is @ minimum detour global dominating set of H.
Hence yq4(H) = |P,l'= n.

Example 2.4: y44 (P30 Ks) = 2

Figure 2.1
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Infigure 2.1, The sets {uy1,u1 L {u12, Uz h{u13, Usz } {U14, Uz} {15, Uy} are some
minimum detour global dominating sets of H. Hence yq4(P; © K5) = 2.

Theorem 2.5: For the graph H = C;, o K;(n = 3), then y44(H) = n.

Proof: Let H = C, ° K;. Let {v4, v,, ..., v, } be the vertices of the cycle of order n and
let u; be the vertex set of the it"copy of K; which is adjacent to v;. The graph'H has
2n vertices {vy, vy, ..., Up, Uy, Uy, ..., Uy} Then the set S = {uq, u,, ..., U1, U, } 1S the
set of all end vertices of H. By theorem 1.1, S is a subset of every detour global
dominating set of H and so yu4(H) =n. It is clear that S is_a detour global

dominating set of H and so S is the uniqgue minimum detour global dominating set of
H. Therefore y,4,(H) = n.

Theorem 2.6: For the graph H = C;, o K (n = 3), thenyy, (H) = n.

Proof: Let H=C, o K,(n > 3). Let {vy,v,, ..., v,} be the vertices of the cycle of
order n and {u;;,u;;} be the vertex set of the it*copy-of K, which is adjacent to
v;(i = 1ton).

Thenthe graph H has3n vertices{vy, vy, .., U, Ugg, Utz; U1, U, -, Upq, Unz }- THe SEts
S1= {U11,Uz1 o, U-n) 1 Una} AN Sy = {Ugp, Ugp oot Un-1)2, Una} are some
detour global dominating set of H."There does not exist any y4, — set of cardinality
less than n (|S1| = |S;| = n). Hence y44(H) = n.

Theorem 2.7:For the graph H = Cp, ° Ky (n = 3), theny,,(H) = n.

Proof: Let {vq,v,,..., v} be\the vertices of C,, and let {u;q,u;p, ....., Ui} be the
vertex set of it" gopy of K,,which is adjacent to v;(1 < i < n). Then,V(H) =

{v1, V2, oo, Vg Uqp, Ung, e Ui U1, U2y -oo s Uy - Un1, Un2,s o Unm }- ObVioOUsly, for
j=1tom,S; ={uyj,uyj, usj, ..., Um-1)j, Un;} are some detour dominating sets of
H. It is‘also’a dominating set of H. Since, every vertex in {H — S;/j = 1to m} is not
adjacent to at-least one vertex in S; Therefore, sets S; itself is a detour global
dominating set of H. Further, there does not exist any y,, — set of cardinality less
than n(]S;| = n). Hence, each S; is a minimum detour global dominating set of C,,
Kp/Hence ygq(H) = |Cy| = n.

Example 2.8: y44(C4 0 K3) = 4.

In figure 2.2, S = {uy4, Uy, U3, Uy} Forms a minimum detour global dominating set
of H.
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Therefore y44(Cy © K3) = 4

U1 U1

Figure 2.2

Theorem 2.9: For the graph H = W, oK, (n = 4), then y,,(H) = n.

Proof:

Let H = W, o K;. Here W, is a graph formed by connecting a single universal vertex
to all vertices of a cycle of order n— 1. Let {vy, v,, ..., v,,_1, U} be the vertices of the
wheel graph of order n with v, be a universal vertex and {vy, v, ..., v,_1} be the
vertices of an outer cycle. Let u; be the vertex set of the it*copy of K; which is
adjoint to v The graph H has 2n vertices {v4, vy, ..., Uy, Uq, Uy, ..., Up }. Then the set S
= {uq, Uy, ..., Un=q, Uy}, beINg the set of all end vertices of H. By theorem 1.1, Sis a
subset of every, detour global dominating set of H. It is clear that S is a detour set.
Also, S dominates all the vertices in H and the complement H of H. Therefore, S
itself is a detour global dominating set of H. Further, no set less than n(|S| = n)
vertices is a detour global dominating set. Hence S is the unique minimum detour
global dominating set of H. Therefore y,,(H) = [S| = n.

Theorem 2.10: For the graph H = W), o K,(n = 4), then y,4,(H) = n.

Proof: Let H = W, o K,. Here W,,is a graph formed by connecting a single universal
vertex to all vertices of a cycle of order n — 1. t {vq, vy, ..., v,,_1, U} be the vertices
of the wheel graph of order n with v,, be a universal vertex and {v;, vy, ..., v,,_1} be
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the vertices of an outer cycle and let {u;;,u;,} be the vertex set of the i*copy of K,
adjoint to wv;(i=1ton). Then the graph H has 3n  vertices
{v1, v, o, U U1, Ug, Upq, U, ey Unq, Una ) The sets S1=
{ur1, U o UL Una ) AND Sy = {Ugp, Upp v, Um—1)2, Upn2} are some detour
global dominating set of H. Further, no set less than n vertices is a detour global
dominating set. Therefore sets S; and S, are minimum detour global dominating set
of H. Hence yq4(H) = n.

Theorem 2.11: For the graph H = W}, o K;p(n = 4), then y 4, (W, © Kpy) = n.

Proof: Let H = W, o K,,. Here W,is a graph formed by connecting a single universal
vertex to all vertices of a cycle of order n — 1. Let {vy,v,, ..., vyoqv,,} be the
vertices of the wheel graph of order n with v, be a universal vertex and
{v1,v5,...,vn_1} be the vertices of an outer cycle. Let {u;;,uiy, ..., Uiy} be the
vertex set of it copy of K,,adjacent to v;(1 < i < n). ThenV(H = W, o K,,,) =
{v1,V2, oo, U, U1, Ung, oo Ui U1, U2y -oo s Uy oo s UndsUng, - Unm - ObViously, for
j=1tom .S; = {uy,usj, Usj, ..., Un—1)j» Uy} are some detour dominating sets of
W, o K,,. Then any subset of detour dominating set of H with cardinality two,
dominates all the vertices in the complement H of H. Therefore, sets S; itself is a
detour global dominating set of H. Further, no set less than n(|S;| = n) vertices is a
detour global dominating set. Hence, each.S; is a minimum detour global dominating
set of W, o Kp,. Hence v, (W, © Kip) = (W] = n.

Example 2.12: y, (W, o K3) = 4

In figure 2.3, S = {uy,, uyy, Uz, Uy, } FOrms a minimum detour global dominating set
of the graph H. y4, (W, o K3) = 4.
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Uz1

Figure 2.3

Theorem 2.13: For the graph H = K, ,, o K1, then Vdg(K1,n o Kl) =n+1.

Proof: Let H = Ky, o Ky. Let V(Ky,) = (Visvy, .., Vyo1, v, v} With v as its root
vertex and {v,, v, ..., v,_1, U, } be the set of end vertices. et u; be the vertex set of the
ithcopy of K, adjacent to v;(1 < i < n) and.w be the vertex of a copy of K; adjacent
to the root wvertex v. The w.graph H has 2n+1  vertices
{v1,V2, .., Uy, U, Uq, Uy, ..., Uup tEhen thesset S = {uy, uy, ..., up_q, Uy, w} being the
set of all end vertices of H.By theorem 1.1, S is a subset of every detour dominating
set of H. It is clear that'S is a detour set. Also, S dominates all the vertices in the
complement H of H. Since' S contains only end vertices and the graph H — S has no
full vertex. Hence S is the unique minimum detour global dominating set of H.
Therefore yg(Kyn 0 Ky) = S| = n+ 1.

Theorem 2.14: Forthe graph H = K; , o K, then y 5 (Ky 0 K2) = n+ 1.

Proof: Let\H = Ky, o K,. Let V(K ) = {v1, vy, ..., V1, v, v} With v as its root
vertex and {vq, vy, ..., vn_1, v} be the set of end vertices and let {u;;,u;,} be the
vertex'set of the it"copy of K, which are adjacent to v;(i = 1 to n) and {wy,w,} be
the vertex set of a copy of K, which are adjacent to the root vertex v. Then the graph
Hhas 3n 4+ 1 vertices {vq, vy, ..., Up, U, Uy1, Uy, Upq, U, «o )y Up, Una ) THE SEIS S; =
{U11, U1 s U—1) 1, Un1, Wi} AN Sy = {Ugp,Upp oo, Un—1)2, Un2, W2} ar€ SOME
detour global dominating set of H. There does not exist any y4, — set of cardinality
less than n (S;| = |S;| = n). Hence y44(Kyn 0 Kz) = n.
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Theorem 2.15: For the graph H = Ky , © Ky, then v (Kip © Ki) = n+ 1.

Proof: Let H = K, , o K. Let V(Ky ) = {v1, V2, ..., Vn—1, Y, v} With Vv as its root
vertex and {v4, vy, ..., Un_1, Uy} be the set of end vertices. Let {u;1,u;z, ..., Uim} b€
the vertex set of i" copy of K,,which are adjacent to v;(1 <i<n) and
{wy,wy, ...,w,,} be the vertex set of a copy of K,,which are adjacent to the root
vertexv.Then V(H) =

{v1,V2, o, U, ¥ 3 U {Ug1, Ui o Uty U1, U2y oo Uz s Un s Unzy - Unmdd
Obviously, for j = 1tom, S; = {u1;,uj, usj, ..., U1y, Unj» Wj} are“some detour
dominating sets of Kj , o K,,,. Then any subset of detour dominating set of H with
cardinality two dominates all the vertices in the complement H of H. Therefore, sets
S; itself is a detour global dominating set of H. Further, no set less.thann(|S;| = n)
vertices is a detour global dominating set. Hence, each S; is a minimum detour global

dominating set of K, o K. Hence v, (Ky 0 Ki) = |Kin| =1+ 1.

Example 2.16: y44(Ky4° K3) = 5.
In Figure 2.4, S = {uy3,uy3,U33,Uy3, W3} forms ‘a minimum detour global
dominating set of the graph H. Hence y,,(K; 4 o K3) = 5

Ugq Uz Uz W3 Uz

Figure 24
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