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Abstract

In this paper, we introduce the concept detour certified domination number of a graph. Also detour certified
domination number of a certain classes of graphs are determined and some of its general properties are
studied. A set S of vertices in a connected graph G = (V, E) is called a detour set if every vertex not in S lies
on a longest path between two vertices from S. A set D of vertices in G is called a dominating set of G if
every vertex not in D has at least one neighbour in D. A set T € V(G) is called a certified dominating set of
G if T is a dominating set and every vertex in T has either zero or at least two neighbours in V —T. A set S
is called a detour certified dominating set of G if S is both detour and certified dominating set of G. The
detour certified domination number is the minimum cardinality of a detour certified dominating set in G.
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1 Introduction

By a graph G = (V, E)) we mean a finite, connected, undirected graph with neither loops nor
multiple edges. The order |V| and size |E| of G are denoted by p and q respectively. For graph
theoretic terminology we refer to west [9]. A vertex v of G is said to be an extreme vertex if the
subgraph induced by its neighbourhood is complete. The set of all extreme vertices is denoted
by Ext(G). For vertices x and y in a connected graph G, the detour distance D(x, y) is the
length of a longest x — y path in G. An x — y path of length D(x, y) is called an x — y detour.
The closed interval Ip[x, y] consists of all vertices lying on some x — y detour of G. For S € V,
Ip[S] = Uxyes Ip[x, y]. A set S of vertices is a detour set if Ip[S] = V, and the minimum
cardinality of a detour set is the detour number dn(G). The concept of detour set in graph was
introduced by G.Chartrand et.all [2,3]. For distance related terminology we refer to Buckley
and Harary [1].

Aset S € V(G) in a graph G is a dominating set of G if every vertex v in VV — §, there exists a
vertex u € S such that v is adjacent to u. The domination number of G, denoted by y(G), is the

minimum cardinality of a dominating set of G [5].

A vertex of degree 0 is called an isolated vertex and a vertex of degree 1 is called an end vertex
or a pendant vertex. A vertex that is adjacent to a pendant vertex is called a support vertex. A
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vertex of degree p — 1 is called a full vertex. The concept of certified domination in graph was
introduced by Magoba Dettlaff et.all [4].

Definition 1.1 Let G = (V, E) be any graph of order n. A subset S € V(G) is said to be a certified
dominating set of G if S is a dominating set of G and every vertex in S has either zero or at
least two neighbours in V — S. The certified domination number denoted by ycer(G) is the
minimum cardinality of certified dominating sets in G.

For graph G, some subsets of I/ are detour set but not certified dominating set in G.
Further, some other are certified dominating set but not detour sets in G. Moreover, some of
them that are both certified dominating and detour set in G.

Here we see that a detour set is not in general a certified dominating set in G. The converse
also not true in general. This motivated to study a new domination concept of detour certified
domination. Hence, we study that subsets of V(&) that are both a certified dominating and a
detour set in G. We call these sets as detour certified domination number as the minimum
cardinality taken over all the detour certified dominating sets of G.

Definition 1.2 Let G = (V, E) be any connected graph with at least two vertices. A subset S ©
V(G) is called a detour certified dominating set of G if S is both detour and certified dominating
set of G. A detour certified dominating set S is said to be a minimum detour certified dominating
set of G if there exists no detour certified dominating set S* of G such that |S| < |S]|. The
cardinality of a minimum detour certified dominating set of G is the detour certified dominating
number of G. It is denoted by cya(G).

Any detour certified dominating set S of cardinality cyq(G) is called a cyqd — set of G or cya(G)

— set.

2. Some basic results

In this section, we call some definitions and basic results of detour set and certified dominating
set of a graph which will be used throughout the paper.

Theorem 2.1 [3] Every end vertex of G belongs to every detour set of G.

Theorem 2.2 [4] Every support vertex of G belongs to every certified dominating set of G.

3. Detour Certified Domination number in splitting graphs.

In this section, we define the detour certified domination number for splitting graphs some
families of graphs.
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Definition: 3.1 [8]

The splitting graph S'(G) of a connected graph G is obtained by adding a new vertex x’
corresponding to each vertex x of G such that x' is adjacent to every vertex adjacent to x of G.

If n is the order of G, then the order of S'(G) is 2n. We call the vertices x1, x2, ..., Xn are

!

duplicated by x1', x2', ..., xn.

Example 3.2

Consider the connected graph G and its corresponding splitting graph S'(G) are given in Figure
3.1
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Figure 3.1: G and S’(G)
Here S = {x1, x4} or § = {x2, x3} be the only minimum detour certified dominating set of G

and hence, cyq(G) = |S| = 2.

It we set, S = {x1, x4}, then in S'(G), x2" and x3" does not lie on any detour path

connecting vertices from S. So that S is not a detour certified dominating set of S'(G).
Now, S1=S U {x2}. Then clearly Ip[S1] = V(5'(G)) and every vertices in S has at least two
neighbours in V(§'(G)) — S1. So that S1 is a minimum detour certified dominating set of
S'(G) and hence, cyq(S'(G)) = (51) = 3.

Thus, the detour certified domination number of G and S’(G) are different.
Remark 3.3

Every end vertex of G need not belong to every detour certified dominating set of
S'(G).

For example, we consider the graph G given in Figure 3.2, where
S ={x1, x1, x2', x3' } is a detour certified dominating set of S'(G). But x2 and x3 are the end

vertices of G, which does not in S.
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Figure 3.2: G and S’(G)
Observation 3.4

For any connected graph G, ya(G) < ya(S'(G)).
Observation 3.5

For any connected graph G, there is no obvious relation connected cyq(G) and
cya(S'(G)).
Example for cya(G) < cya(S'(G)).

Consider the connected graph G given in Figure 3.2. Here S = {x1, x2, x3} is the unique
minimum detour certified dominating set of G and hence, cyq(G) = 3.

From the splitting graph, S'(G), S1= {x1, x1', x2', x3' } is a minimum detour certified
domminating set of S'(G), and hence, cy4(S'(G)) = 4.

In this case, cya(G) < cya(S'(G)).
Example for cya(G) = cya(S'(G)).

Consider the connected graph G given in Figure 3.3

Figure 3.3: G
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Here S = {x1, x3, x4, x4} is the unique minimum detour certified dominating set of G

and hence, cyq(G) = 4. Now, we split every edge of G. A new connected graph S'(G)

obtained and is given in Figure 3.4.

Figure 3.4

Here S1= {x1, x2, x3, x4} is the unique minimum detour certified dominating set of S'(G)
and hence, cyq(S'(G)) = 4.
Thus, in this case, cya(G) = cya(S'(G)).

Example for cya(G) > cya(S'(G)).
Consider the connected graph G given in Figure 3.5

o

Figure 3.5

Here S = {x1, x2, x3, x4, X5, X6, X7, X8} is the unique minimum detour certified dominating

set of G and hence, cyq(G) = |S| = 8.
Now, we split every edge of G. A new connected graph S'(G) is obtained and is given in Figure

3.6.
Now, we split every edge of G. A new connected graph S'(G) is obtained and is given in Figure

3.6.
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Figure 3.6

Here S1= {x1', x2, x6, x7', x8'} is the unique minimum detour certified dominating
set of S'(G) and hence, cya(S'(G)) = 5. Thus, in this case, cya(G) > cya(S'(G)).

Theorem 3.6

Every support vertex of G belong to every detour certified dominating set of S'(G).
Proof

Let G be a connected graph and let u be a support vertex of G. Then there must exists
at least one pendant vertex of G which is adjacent to u in G. Take it them to v. By the
definition of S'(G), v has a duplicated vertex v', which is adjacent to u in S'(G). Clearly v' is
an pendent vertex in §'(G).

Let S be a detour certified dominating set in S'(G). To prove u € S. Suppose u &
S.then v' is not dominated by any vertex of S in S'(G). This shows that v'€ S in §'(G). Since
deg(v) = 1, that v' has only one neighour u in S'(G) and also v' has no adjacent vertex in
S. This implies that S is not a detour certified dominating set of S'(G), which is a
contradiction. Hence u € S in S'(G).
Theorem 3.7

Every duplicated vertex of an end vertex of G belong to every detour certified
dominating set of S'(G).

Proof

Let G be any connected graph and let u be an end vertex of G. Then u has exactly
only one adjacent vertex, say v in G. Let S be a detour certified dominating set of G and let u'
be the duplicated vertex of x in S'(G). Then by the definition of S'(G), u is adjacent to only
one vertex, that must be v in S'(G). This implies that the neighbour is u’ is a support vertex of
S'(G). It follows that u’ is an end vertex of S'(G). Therefore, by Theorem 2.1, u' €

S.
Theorem 3.8

For integer p = 2, cya (S'(K1p-1)) =p + 1.
Proof

Let u1. uz, ... up-1 be the end vertices and u be the central vertex of the star graph
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Kip-1. Let u', u1’, u2’, ..., up' =1 be the corresponding duplicated vertices of u, u1. uz, ... up-1,

respectively to form S'(K1,p-1) and is given in Figure 3.7.

A wy Ly

Kl,p—l

Figure 3.7

Here, V (S'(K1p-1)) = {u, u1. uz, ... up-1, u1’, U2, ..., up -1 yand |V (§'(K1p-1))| = 2p.
Since, each u1’, uz2’, ..., up -1 are the end vertices of S'(K1,p-1), by Theorem 3.2.9, S =

{ur’, u2', ..., up' -1} is a subset of a minimum detour certified dominating set of S'(K1,p-1).
Also , u be a support vertex of S'(K1,p-1) and hence by Theorem 3.6, S1= S U {u} is a subset
of minimum detour certified dominating set of S'(K1,-1). Since u’ is not dominated by any
vertices of S1, that S1 is not itself a detour certified dominating set of S'(K1,p-1). Now it is
clear that S2 = S1U {u'} is a certified dominating set of S'(K1,-1). Moreover, every vertices in
S'(K1p-1) lies on a detour path between vertices from S2. Therefore, that Sz is a detour
certified dominating set of S'(K1,p-1). Since, cyd (S (K1p-1)) = p + 1, we conclude that S is
a minimum detour certified dominating set of S'(K1,-1) and hence,

cyd (S (Kip-1)) =p+ 1.
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Example 3.9
For the star graph S'(K1,7), given in Figure 3.8, by Theorem 3.8, we conclude S =

{ur’, u2', us', us', us', us', u7’, u, u'} is a minimum detour certified dominating set of S'(K17)

and hence, cyq (S'(K17)) =9.

Figure 3.8 Corollary

3.10

For integer n = 2, cya (S' (K1p-1)) = cya(K1p-1) + 1.

Theorem 3.11

For the Bistar graph Bmn (m, n > 1), cyd (S'(Bmn)) = m+n + 2.

Proof
Consider the bistar graph Bmn with mn, > 1. Let u and v be the central vertices of Bmn and let

u1, Uz, ..., Um and vi, vz, ..., vn be the end vertices adjacent to u and v in Bmnrespectively. Thus,
V(Bmn) = {uiv,u, vj; 1<i<m;1<j<n} Letu,ur,uz, .., um,v1,v2,..,0n, vV be the
corresponding duplicated vertices of u, u1, uz, ..., um, v1, v2, ..., vn, U, respectively, which are

added to obtained the new graph S’(Bmx) and is given in Figure 3.9.
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By

Figure 3.9

Then V (S'(Bmn)) = {u, v, wi, vj, ui, vj, u, v; 1 =t =M1 = J=n}and hence
[V (S'(Bmn))| =2(m +n+ 2). Now, u1', uz’, ..., um’, v1', v2, ..., vn are the end vertices of

S'(Bmn). Also that u and v are the support vertices of S'(Bmn). Let S be a minimum detour
certified dominating set of S'(Bmn). Then by Theorem 2.1 and Theorem 2.2,

{fu,v,ww ,u,..,um’, 1 2,V .., vn }= S Now, there is a longest path between u; and v;’
for
1=i=m1 =) =pn, which includes the remaining vertices u;, vj, u' and v'. Also, it can be

easily verified that N 1s]=V (b (Bmn) ) Since, m, n= 1that § =

{u,v,ur’, u2', ..., um’, v1 2,7, ..., vn }is itself a minimum detour certified dominating set of

=

S'(Bmn) and hence, cya (SF(Bm'n)] =|[S|l=m+n+ 2.

Example 3.12
Consider the bistar graph S'(B3,4) which is given in Figure 3.10.
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Figure 3.10

By Theorem 3.11, § = {u, v, u1’, u2’, us’, v1, v2', v3', v4} is a minimum detour certified

dominating set of S'(B3,) and hence, cyq (S'(B34)) = |S| =9.
Corollary 3.13

For integers, m, n = 1, cya (S§'(B34)) = cya(Bmn).
Theorem 3.14

For the complete bipartite graph Kmn, (m, n = 2), cya (S'(Bmn)) = 2.

Proof
Consider the complete bipartite graph Kmn with m, n > 2. Let the vertex set be V(Kmn) = {ui,

vj; 1 <i<m,1<j<n}. Here ui, uz, ..., um are adjacent with v1, v2, ..., vn respectively. Let
u1', U2, .., Um’, 1, V2, ..., Un be the corresponding duplicated vertices of u1, uz, ..., um, v1,
V2, ..., Un, respectively which are added to obtained S'(Kmn). This graph is given in Figure
3.11. Then V (§'(Bmn)) = {w;, vj, wi, vj; 1 <i<m, 1 <j < n}and hence, |V (S (Bmn))| =
2(m+n).

K,
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Figure 3.11

In S'(Kmn), that u; is adjacent to every vj and vj; v is adjacent with each w; and u/ is adjacent
with each vj and v;' is adjacent with each wi for 1 <i <m and 1 < j < n. Clearly u1 and vn
dominates every other vertices in S'(Kmn). Since m, n > 1, we take S =

{u1, vn}, then S is a certified dominating set of S'(Kmn). Also every vertices in S'(Kmn) lies
on the longest path connecting vertices from S. So that S itself is a detour certified
dominating set of S'(Kmn) and thus, cya (S’ (Kmn)) < |S| = 2. Hence, by Theorem 3.2.12, we
conclude that cya (S'(Kmn)) = 2.

Example 3.15
Consider the connected graph S'(Ks,5) which is given in Figure 3.12. By Theorem

3.14, S = {u1, vs} is a minimum detour certified dominating set of S'(Ks,5) and hence, cyd

(S'(Ks5)) =S| = 2.
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Corollary 3.16

For the complete bipartite graph Kmn, (m, n= 2, cya (S’ (Kmn)) = cya(Kmn).

Theorem 3.17

p+4

if p= 0(mod4)

For integer p= 4, cya (S'(Pp)) = if p= 1 or 3(mod 4).

Bofe|
[e)} wui

{ if p= 2(mod 4)

Proof
Let p 2 4 and v1, vz, ..., vp be the vertices of the path graph Pp, which are duplicated
by the vertices v1, v2, ..., vp respectively in S'(Pp) and the graph is shown in Figure 3.13.
L s 2 s ] *r—0
Ly ! vy Un-1 s
P?
S(F)
Figure 3.13

2440 Rashmi Carmel A et al 2429-2447



Journal of Computational Analysis and Applications VOL. 33,NO. 2, 2024

10.48047/jocaaa.2024.33.02.59
Then V (S'(Pp)) = {v1, v2, V3, ..., Un, 1, V2, ..., Un } and so |V (S'(Pp))| = 2n. Since

v1' and vr are the only end vertices of S'(Pp), by Theorem 3.2.9, v1" and v’ are in every detour
certified dominating set of S'(Pp). Also, v2 and vp-1 are the support vertices of

S'(Pn). Therefore, by Theorem 3.2.10, vz and vp-1 are in every detour certified dominating
set of S'(Pp). Let W = {v1,¥2, ¥p-1, ¥} So W contained in every detour certified dominating
set of § 'U ]FJ.) We consider four cases.

Case (i) p= 0(mod 4)
For p = 4, it is clear that W itself is a detour certified dominating set of minimum cardinality

and hence cya(S'(P4)) = 4. Now, let p = 4k, where k = 2,3,4, .... Here v2 dominates v1, v3, v1’
and v3'. Therefore to certified dominates v2', we must select the vertex vs. That is the neighbour
of v2 which dominates vs, v4. To dominate vs', we need to take the vertex ve. To dominate ve'
we need to take the neighbour of vs, that is v7. Consider a group of every four vertices vi, vz,
V3, V4, Us, U6, V7, US, ..., Vak—3, V4k—2, Vak—1, V4k, the vertices v2, U3, e, V7, V10, V11, ..., Up—6, Up—5,
Vp—2, Up—1 forms a pair that dominates all the vertices of S'(Pp). If we include v1’ and vy, then
clearly every vertices lies in the detour path and certified dominates so § = W U {va, v, 17, _,

, Vp—tr Vp—si Pp-2} is a minimum detour certified dominating set of S"(Fai) and so cyd
(S'(Py)) = IS =

Case (ii) p = 1(mod 4)
For p = 5, it is clear that WV {V2} is a minimum detour certified dominating set of

. - _ { — F _ 3t3
S'(Fs) and so C)/d(-b (P)) = WU v}l =4 +1=5= 2 . Now let p = 4k + 1, where

k= 2,34, ... In this case, we have to add some pair of vertices

P4
2.

ve F,V, .., Up % P86 p-3 p-2py , v, vand v3 to W to form a detour certified

dominating set of S'(Pp). Therefore S = W U fva & 7,v,v, e o Up=7,Up—6, Up-3,

Vp—2} is @ minimum detour certified dominating set of S () and so cyd (S'(Pp)) =S| =

p

Case (iii) p= 2(mod 4)
For p = 6, it is clear that WU 1%z, ¥4} is a minimum detour certified dominating set of s'(Fg)

. — 1 = — g Ot6
andsocyal[5 [Pﬁj)—IWU{vng4}|_4+2_ﬁ_ 2 . Now let p = 4k + 2,

where k = 2,34, ... In this case, we have to add some pair of vertices

ve 7,V,..,Up~8 p-7 p-4 p-3 p-2p v,v,v and v3to W to form a detour certified

dominating set of S'(Pp). Therefore S = W U {fva & 7,v,v, .., Vp-8,Vp-7, Up—4,

+h
Vp-3, Up—2 } is a minimum detour certified dominating set of S (#) and so cyd (S'(Pp)) = |S]|
=D
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Case (iv) p= 3(mod 4)
For p = 7, it is clear that WV {V3, ¥5} is a minimum detour certified dominating set

' — — — 6 =115
of S'tF7) and so cyd(5 (P)) = WU {vs,vs}| =4 +2=6= 2 . Now let p = 4k + 3,
where k = 2.3,4, .... In this case, we have to add some pair of vertices ve 7, v, ..., Up=5. -4

4 ’

Vp-2, V3 to W to form a detour certified dominating set of S'(Pp). Therefore S = W U

{vs, ve, V7, ... , Vp-s, Vp—4, Up—2} 1S @ minimum detour certified dominating set
5
of S(B) and so cya 2 (S'(Pp)) = |S| =7
pt4
2 N
pts if p=0(mod4)
5
Thus, cya (S'(Pp)) = bBtb =72 if p=1o0r3(mod4).
if p(mod 4)
{:z

Example 3.18
Consider the graph S'(Ps) given in Figure 3.14.

XRXRX

S'(Pe)

Figure 3.14

By Theorem 3.17, S = {v1, v2, v3, v4, Us, Ve } is a minimum detour certified dominating
set of S'(Ps) and hence, cya(S'(Ps)) = 6.
Consider the graph S'(P7) given in Figure 3.15.

Figure 3.15
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Consider the graph S'(Ps) given in Figure 3.16

vy LY

Figure 3.16
By Theorem 3.17, § = {v1, v2, v3, Vs, V7, v8 } is a minimum detour certified
dominating set of S'(Ps) and hence, cy(S'(Ps)) = 6.
Theorem 3.19 Proof

> if p= 0(mod4)

et if p= 1o0r 3(mod 4).

For integer p= 4, cya (S'(Cp)) = &

if p= 2(mod 4)
{:
Let p = 4 and v1, v2, ..., Vp be the vertices of the cycle graph Cp which are duplicated by the
vertices v1, V2, ..., Vp respectively in §'(Cp) and is shown in Figure 3.17. Then V (S'(Cp)) =
{vi,v2, ..., Vp, V1, V2, ..., vp }and so |V (S'(Cp))| = 2p.

Let S be a detour certified dominating set of S'(Cp). To construct S, we consider four
cases.
Case (i) p = 0(mod 4)

We consider the splitting graphs S’(Cak) where k = 1,2,3, .... Here N[v1] =

{v1, v2, vz, vp, vp' }; N[vs] = {vs, vs, v4, V6, V6' }; N[vx] = {Vx—1, Ux, Ux+1, Ux' -1, Ux' +1}
where

x = 1(mod 4) and N[v2] = {v1, vz, v3, v3', v1'}; N[ve] = {vs, ve, v7, V7', vs'}; N[vy] =
{vy-1, vy -1, Vy, Vy+1, Uy +1}, where y = 2(mod4). It is clear that N[v1] U N[vz2] U N[vs] U
N[vs] U ...U N[vx] U N[vy] U ... U N[vp-3] U N[vp-2] = V(Cp). Hence we obtain a certified
dominating set S = {v1, V2, Us, Vs, Vx, Uy, Up-3, Vp—2} of S'(Cp), where x = 1(mod 4) and y =
2(mod 4). Also every vertices in V (S'(Cp)) lies in the longest path between vertices x1 and
x2. Therefore, that S is a detour set of S'(Cp). Thus S is a minimum

(s'(c)) =151 =+

p
detour certified dominating set of S’(Cr) and hence, cya.
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Case (ii) p = 1(mod 4)

We consider the splitting graphs S'(C4k+1), where k = 1,2,3, .... Here N[v1] =

{v1, vz, vz, vp, vp' }; N[vs] = {vs, vs, v6, V6’ , Va}; N[vx] = {Vx—1, Ux, Ux+1, Ux' +1, Ux' -1}

where x = 1(mod 4) and N[vz] = {v1, v2, v3, v3', v1'}; N[ve] = {vs, Ve, v7, V7', 6 }; N[vy] =
{vy-1, vy, Vy+1, Vy +1, vy -1}, where y = 2(mod4). It is clear that N[v1] U N[vz] U N[vs] U
N[vs] U ... U N[vx] U N[vy] U ... U N[vp-4] U N[vp-3] U N[vp—2] =V (§'(Cp)). Hence we
obtain a certified dominating set S = {v1, v2, vs, Vs, ..., Ux, Uy, ..., Up—4, Up-3, Up—2} of §'(Cp),
where x = 1(mod 4) and y = 2(mod 4). Also every vertices in V (§'(Cp)) lies on the longest
path between vertices x1, x2 which is in S. So that S is a detour set of S'(Cp). Thus S is a
minimum detour certified dominating set of S’'(Cp) and hence, cya (S'(Cp)) = |S| =p+1

.2
Case (iii) p = 2(mod 4)

We consider the splitting graphs S'(C4k+2), where k = 1,2,3, .... Here N[v1] =
{v1, v2, v2', vp, vp' }; N[vs] = {v4, U5, v6, ve', v4'}; N[vx] = {vx—1, Vx, Ux+1, Vx' +1, Vx' -1}
where x = 1(mod 4) and N[vz] = {v1, v2, v3, v3', v1'}; N[ve] = {vs, V6, v7, 7, V6 }; N[vy] =
{vy-1, Vy, Vy+1, Uy +1, Uy -1}, where y = 2(mod4). It is clear that N[v1] U N[v2] U N[vs] U
N[vs] U ...U N[vx] U N[vy] U ... U N[vp-5] U N[vp-4] U N[vp-3] U N[vp-2] =
V (5'(Cp)). Hence we obtain a certified dominating set S =
{v1, v2, Us, Vs, ..., Up—s5, Up—4, Up-3, Up—2} of S'(Cp), where x = 1(mod 4) and y =

2(mod 4). Also every vertices in V (§'(Cp)) lies on the longest path connecting pair of
+i
vertices x1, x2 which is in S. So that S is a detour certified dominating set of S'(Cp) such that

S is a minimum cardinality. Therefore cyq (S'(Cp)) = |S| =P—.

Case (iv) p= 3(mod 4)
We consider the splitting graphs S'(Cax+3), where k = 1,2,3, ... Here N1l =
(vi, 0205 v, 0, 3 NIvs] = {va, s, V6, v i1 N[02] = (et vy, vyets Viars Voot} where
x= 1(mod 4) and N[l’;z] = {vy, V2,13, v3, 11} N[1g] = {vs, v, 7, 7, TF’E.}IN[Uy] =
{vy 1, vy, vytlr Vst ”}—1}, where y = 2(mod4). It is clear that Nlv ] U N[v2] U N[ws] U

NVel U U N[, ] U N[v,|U..UN[v,_3|UN[vy] = V (S'{Cp})_ Hence we obtain a
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certified dominating set S = [1?1,15'9_. Vs. Vs, .., vp-3Vp 2} of S'['r“p], where x= 1(mod 4)

and y= 2(mod 4). Also every vertices in V (5 (E'F’j) lies on the longest path connecting pair

of vertices x1, x2 which is in S. So that S is a detour set of S '(ij. Thus S is a minimum detour

certified dominating set of S’ (€p) and so Cyd (5 (C-” j) =I5l= 2
, P+, .

ptl if p= 0(mod4)

pi2

Thus, cyd (S'(Cp)) = if p= 1 or 3(mod 4).

if p= 2(mod 4)
{:
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’
N

5'(c)

Figure 3.17
Example 3.20

Consider the cycle graph S'(C12) given in Figure 3.18.

S (Cha)
Figure 3.18.

By Theorem 3.19, S = {x1, x2, x5, X6, X9, X10} is @ minimum detour certified dominating set of

S'(C12) and hence, cya(S'(C12)) = |S| = 6.

2446 Rashmi Carmel A et al 2429-2447



Journal of Computational Analysis and Applications VOL. 33,NO. 2, 2024

10.48047/jocaaa.2024.33.02.59

References

[1]
[2]
[3]
[4]

[3]
[6]

[7]
[8]
[9]

F. Buckley and F. Harary, Distance in Graphs, Addison-Wesley, (1990).

G.Chartrand, H.Escuadro and B.Zang, Detour Distance in graph, J.Combin Math
Combin Comput., 53 (2005), 75-94.

G.Chartrand, N.Johns and B.Zang, Detour Number of a graph, Util. Math, 64 (2003),
97-113.

M.Dettlaft, M.Lemanska, J.Topp, R.Ziemann and P.Zylinski, Certified Domination,
AKCE International Journal of Graphs and Combinactorics 17(1) 86-97 (2020).
T.W.Haynes, S.T Hedetniemi and P.J Slater, Fundamentals of Domination in Graphs,
Marcel Dekker, Inc., New York, (1998).

C. Jayasekaran and S.V. Ashwin Prakash, Detour Global Domination for Splitting Graph
of Path, Cycle, Wheel and Helm graph , Mathematical Statistician and Engineering
Applications, 72(1), 185-194(2023).

J.John and N. Arianayagam The detour domination number of a graph, Discrete
Mathematics, Algorithms and application, 9(1), (2017), 1-10.

E. Sampath Kumar, H.B. Walikar On the Splitting Graph of a Graph, The Karnataka
University Journal, Science-Vol. XXV and XXVI(Combined) (1980-1981).

D.B.West, Introduction to graph theory second Ed., Prentice-Hall Upper Saddle River,
NJ, (2001).

2447 Rashmi Carmel A et al 2429-2447



