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Abstract - Let G be a nontrivial connected graph. A dominating set S € V(G) is called a doubly connected dominating set of G
if both (S) and (V(G)\S) are connected. If every distinct vertices w and v from V(G)\S, |[Ng(w) N S| = |[N;(v) N S|, then S is
called a fair doubly connected dominating set of G. Furthermore, the fair doubly connected domination number, denoted by
Yfec(G), is the minimum cardinality of a fair doubly connected dominating set of G. A fair doubly connected dominating set of
cardinality Ysc.(G) is called y¢.-set. In this paper, we characterized the fair doubly connected domination in the corona and
Cartesian product of two graphs and give some important results.
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1. Introduction

Domination in graph was introduced by Claude Berge in 1958 and Oystein Ore in 1962 [1]. Following an article [2] by Ernie
Cockayne and Stephen Hedetniemi in 1977, the domination in graphs became an area of study by many researchers. A subset S
of V(G) is a dominating set of G if for every v € V(G)\S, there exists x € S such that xv € E(G), that is, N[S] = V(G). The
domination number y(G) of G is the smallest cardinality of a dominating set of G. Some studies on domination in graphs were
found in the papers [3, 4, 5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24].

One variant of domination is the doubly connected domination in graphs. A dominating set S € V(G) is called a doubly
connected dominating set of G if both (S) and (V(G)\S) are connected. The minimum cardinality of a doubly connected
dominating set of G, denoted by y,.(G), is called the doubly connected domination number of G. A doubly connected dominating
set of cardinality y,.(G) is called a y,. —set of G. Doubly connected domination in graphs is found in the papers [25, 26, 27].

In 2011, Caro, Hansberg and Henning [28] introduced fair domination and k-fair domination in graphs. A dominating subset
S of V(G) is a fair dominating set in G if all the vertices not in S are dominated by the same number of vertices from S, that is,
IN(w) nS| = |N(v) n S| for every two distinct vertices u and v from V(G)\S and a subset S of V(G) is a k-fair dominating set
in G if for every vertex v € V(G)\S, IN(v) N S| = k. The minimum cardinality of a fair dominating set of G, denoted by
Yra(G), is called the fair domination number of G. A fair dominating set of cardinality y;4(G) is called y¢4-set. Some studies on
fair domination in graphs were found in the paper [29, 30, 31, 32].

In this paper, we introduced the study of fair doubly connected domination in graphs. A dominating set S € V(G) is called
doubly connected dominating set of G if both (S) and (V(G)\S) are connected. A doubly connected dominating set is called a
fair doubly connected dominating set of G if every distinct vertices u and v from V(G)\S, [N;(u) N S| = |N;(v) n S|.
Furthermore, the fair doubly connected domination number, denoted by yf..(G), is the minimum cardinality of a fair doubly
connected dominating set of G. A fair doubly connected dominating set of cardinality y .. (G) is called y.-set. In this paper, we

characterize the fair doubly connected domination in the corona and Cartesian product of two graphs and give some important
results.
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For the general terminology in graph theory, readers may refer to [33]. A graph G is a pair (V(G ) E (G)), where V(G)
is a finite nonempty set called the vertex-set of G and E(G) is a set of unordered pairs {u, v} (or simply uv) of distinct elements
from V(G) called the edge-set of G. The elements of V(G) are called vertices and the cardinality |V (G)| of V(G) is the order of
G. The elements of E(G) are called edges and the cardinality |E(G)| of E(G) is the size of G. If [V(G)| = 1, then G is called a
trivial graph. If E(G) = @, then G is called an empty graph. The open neighborhood of a vertex v € V(G) is the set N (v) =
{u e V(G):uv € E(G)}. The elements of N (v) are called neighbors of v. The closed neighborhood of v € V(G) is the set
Ng[v] = Ng(v) U {v}. If X € V(G), the open neighborhood of X in G is the set N; (X) = U,ex N; (V). The closed neighborhood
of X in G is the set N;[X] = Upex Ng[v] = Ng(X) U X. When no confusion arises, Ng[x] [resp. N; (x)] will be denote by N[x]

[resp. N(x)].

2. Results

In the paper of Cyman et al [25], they define that for each connected graph G the set of all vertices of G is a doubly connected
dominating set of G. Moreover, Caro et al. [28] mentioned that a fair dominating set S = V(G) is a k-fair dominating set since
vacuously every vertex in V(G)\S = @ satisfies the desired property. Thus, following the results of Cyman et al. and Caro et al.,
all connected nontrivial graphs has a fair doubly connected dominating set.

Definition 2.1 4 dominating set S € V(G) is called a doubly connected dominating set of G if both (S) and (V(G)\S) are
connected. A doubly connected dominating set is called a fair doubly connected dominating set of G if every distinct vertices u
and v from V(G)\S, |N;(w) n S| = |N;(v) n S|.

Definition 2.2 The corona of two graphs G and H, denoted by G © H, is the graph obtained by taking one copy of G of order n
and n copies of H, and then joining the i — th copy of H. For every v € V(G), we denote by HY the copy of H whose vertices
are joined or attached to the vertex v.

Remark 2.3 If'S = V(G o H), then S is a fair doubly connected dominating set of G o H.

The following is the result for the fair doubly connected dominating set in the corona of one trivial graph and a connected
graph.

Proposition 2.4 Let G = K and H be a nontrivial connected graph. Then a nonempty S € V(G o H) is a fair doubly connected
dominating set of G o H if and only if one of the following is satisfied.

(i) S=V(GeH).
(ii) S=V(G)
(iii) S is an |S|-fair dominating set of H and the (S) is connected

Proof: Suppose that a nonempty S € V(G o H) is a fair doubly connected dominating set of G o H.
Case 1. If S = V(G o H), then we are done with statement (7).

Case2. If S # V(G o H),thenS c V(G o H). Consider that S = V(G). Then we are done with statement (ii). Next, consider
that S # V(G). Then S € V(H).If S = V(H), then (S) is connected since H is connected. Let V(G) = {x}. Then V(G o H)\S =
V(G o H)\V(H) = V(G). Thus, |Ng.z(x) N S| = |V(H)|, that is, S = V(H), is an |S|-fair dominating set of H. This shows
statement (iii). If S # V(H), then S < V(H). Since S is a fair doubly connected dominating set of G o H, {S) is connected and
[NGog(x) N S| = |S| = |Ngog(y) N S| for all x,y € V(G o H)\S. Since S c V(H), S is an |S|-fair dominating set of H. This
shows statement (iii).

For the converse, suppose that statement (i) is satisfied. Then S = V(G o H). By Remark 2.3, S is a fair doubly connected
dominating set of G o H.

Suppose that statement (ii) is satisfied. Then S = V(G). Since G = Ky, S = V(K;), that is, (S) is trivially connected. Since
V(G o FI\S = V(G s H\V(G) = V(H),

given that H is connected, it follows that (V (G o H)\S) is connected. Thus, S is a doubly connected dominating set by definition
2.1. Further, S # V(G o H), that is, S € V(G o H). This implies that V(G o H)\S # @. Since H is nontrivial, |V (H)| # 1. Let
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u,u’ € V(G o H)\S. Then [Ng.y(w) N S| =1 = |Ngxz (') N S| forall u,u’ € V(G o H)\S. Hence, S is a fair dominating set of
G o H, that is, S is a fair doubly connected dominating set of G o H.

Suppose that statement (iii) is satisfied. Then S is an |S|-fair dominating set of H and the (S) is connected, thatis S S V(H).

Case 1. If S = V(H), then (V(G o H)\S) = G is trivially connected. Since {S) is connected, it follows that S is a doubly
connected dominating set of G o H. Now, S is an |S|-fair dominating set of H, implies that S is an |S|-fair dominating set of G o
H.Thatis, S is a fair doubly connected dominating set of G o H.

Case 2.1f S # V(H), then S c V(H). Let u € V(H)\S and V(G) = {v}. Then u,v € V(G o H)\S. This implies that uv €
E(G o H)\S forall u € V(H)\S c V(G o H)\S. Thus, (V(G o H)\S) is connected. Since (S) is connected, it follows that S is a
doubly connected dominating set of G o H.

Now, S is an |S|-fair dominating set of H, implies that
INgou (W) N S| = [Ny(w) N S| = |S] = [Ny(u') N S| = |[Ngopy (u') N S|

for all u,u’ € V(H)\S c V(G o H)\S. Note that |N;.z(v) N S| =|S| with v € V(G) < V(G o H)\S. Thus, |[Ng.xz(x) N S| =
[Ngoy (¥) N S| for all x,y € V(G o H)\S, that is, S is a fair dominating set of G o H. Hence, S is a fair doubly connected
dominating set of G o H. m

The next result is an immediate consequence of Proposition 2.4.
Corollary 2.5 Let G = K, and H be a nontrivial connected graph. Then, Y.(G o H) = 1.
Proof: Let S = V(G) = {x}. Then (S) is trivially connected. Since H is connected,
V(G o M\S) = V(G M\V(G)) =H
is connected. Thus, S is a doubly connected dominating set of G o H. Let u,u’ € V(G o H)\S. Then u,u’ € V(H). Thus,
INgoy (W) N S| = |S| = [Ngop(u') N S|

forallu,u’ € V(G o H)\S, that is, S is a fair dominating set of G o H. Hence, 1 < y¢..(G o H) < |S| = 1, that s, y..(G o H) =
1.m

Definition 2.6 The Cartesian product of two graphs G and H, denoted by GOH, is the graph with vertex set V(GOH) =
V(G) X V(H) and edge-set E(GOH) if and only if either u,,u, € E(G) and v, = v, or u; = u, and vy, v, € E(H).

Remark 2.7 If'S = V(GOH), then S is a fair doubly connected dominating set of GOH.

The following results are needed for the characterization of fair doubly connected dominating set in the Cartesian
product of two graphs.

Theorem 2.8 Let G and H be nontrivial connected graphs. Then a nonempty S € V(GH) is a fair doubly connected dominating
set of GOH if S' is a fair dominating set, {S') is connected subgraph and one of the following is satisfied.

(i) S=S"XV(H) whereS' € V(G) and (V(G)\S') is connected.
(ii) S =V (G) X S" where S' € V(H) and {V(H)\S') is connected.

Proof: Suppose statement (i) is satisfied. Then S = S’ X V(H) where S’ € V(G) and {(V(G)\S') is connected. Further, §' is a
fair dominating set of G, and (S') is connected subgraph of G. Then

V(GoH)\S = (V(G) x V(H)) \(S' x V(H))
= (V(G)\S') x V(H), since S" € V(G).

IfS' =V(G),then S =V (G) X V(H) = V(GOH). By Remark 2.7, S is a fair doubly connected dominating set of GOH.
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If §"#V(G), then S' cV(G) and V(G)\S' # @. Since (V(G)\S') is connected and H is connected implies that
(V(G\S") x V(H) is connected, it follows that (V(GOH)\S) is connected. Similarly, since S =S’ X V(H) where (S'}) is
connected and H is connected, it follows that (S) is connected. Further, S’ is a dominating set of G implies that $ = S’ x V(H)
is a dominating set of GOH. Hence, S is a doubly connected dominating set of GOH.

Let (u,v), (W', v") € V(GoH)\S. Then u,u’ € V(G)\S' and v,v' € V(H). Since S’ is an |S’|-fair dominating set of G, it
follows that [N;(uw) NS'| = |[Ng(u") nS'| for all u,u’ € V(G)\S'. Thus, for all v,v’ € V(H),

INgon(w, v) NS| = |Ngoy (W', v") N S| for all (u,v), w'v") € V(GOH)\S,
that is, S is a fair dominating set of GOH. Accordingly, S is a fair doubly connected dominating set of GOH.

Suppose that statement (ii) is satisfied. Then S = V(G) X S’ where S' € V(H) and (V(H)\S') is connected. Further, S’ is
a fair dominating set of H, and (S’) is connected subgraph of H. Then

V(GuH\S = (V(G) x VIH)\(V(G) x S
= (V(G) x (V(H)\S")), since S" € V(H).
IfS'"=V(H),then S =V (G) X V(H) = V(GoH). By Remark 2.7, S is a fair doubly connected dominating set of GOH.

If S"# V(H), then S’ cV(H) and V(H)\S' # @. Since G is connected and (V(H)\S') is connected implies that
V(G) x (V(H)\S") is connected, it follows that (V (GOoH)\S) is connected. Similarly, since G is connected and S = V(G) X S’
where (S') is connected, it follows that (S) is connected. Further, S’ is a dominating set of H implies that S = V(G) X S’ is a
dominating set of GOH. Hence, S is a doubly connected dominating set of GOH.

Let (u,v), (u',v") € V(GuH)\S. Then u,u’ € V(G) and v,v' € V(H)\S'. Since S’ is an |S’|-fair dominating set of H, it
follows that [Ny (v) N S’| = [Ny (v') N S'| forall v, v’ € V(H)\S'. Thus, for all u,u’ € V(G),

[Ngoy (W, v) N S| = [Ngoy(u',v") N S| for all (u,v), (W', v') € V(GOH)\S,
that is, S is a fair dominating set of GOH. Accordingly, S is a fair doubly connected dominating set of GOH. m
The following result, is an immediate consequence of Theorem 2.8.

Corollary 2.9 Let G and H be a connected graphs of order m = 2 and n = 2, respectively. If S' is a minimum fair doubly
connected dominating set of G or H. Then

Vrec(GOH) = min {|S"[n, m|S"[}

Proof: Suppose that S’ is a minimum fair doubly connected dominating set of G or H. If S’ is a minimum fair doubly connected
dominating set of G, then S’ € V(G) is a fair dominating set, (S') is connected, (V (G)\S') is connected, and S = S’ X V(H). By
Theorem 2.8 (i), S is a fair doubly connected dominating set of GOH. This implies that y;..(GOH) < |S].

If §$ = 8" X V(H) is a minimum fair doubly connected dominating set of GOH, then y;..(GOH) = [S| = |S" X V(H)| =
IS'I- V()| = |S"|n.

If S = S’ X V(H) is not a minimum fair doubly connected dominating set of GOH, then consider that S’ is a minimum fair
doubly connected dominating set of H, that is, S’ € V(H) is a fair dominating set, (S') is connected, (V(H)\S') is connected,
and § = V(G) X S'. By Theorem 2.8 (ii), S is a fair doubly connected dominating set of GOH. This implies that y;..(GOH) <
|S1.

Since S = §’' X V(H) is not a minimum fair doubly connected dominating set of GOH, it is clear that S = V(G) x S’ is a
minimum fair doubly connected dominating set of GOH. Thus, y¢..(GOH) = [S| = [V(G) X S'| = [V(G)] - |S'| = m|S'|. m

The next result is a direct consequence of Corollary 2.9.
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Corollary 2.10 Let G and H be a complete graph of order m = 2 and n = 2, respectively. Then Y..(GOH) =min {m, n}.

3. Conclusion and Recommendations

In this paper, we introduced a new parameter of domination of graphs- the fair doubly connected domination in graphs. The
fair doubly connected domination in the corona and Cartesian product of two graphs were characterized. The exact fair doubly
connected domination number resulting from the corona and Cartesian product of two graphs were computed. This study will
pave a way to new researches such bounds and other binary operations of two connected graphs. Other parameters involving fair
doubly connected domination in graphs may also be explored. Finally, the characterization of a fair doubly connected domination
in graphs of the lexicographic product, and its bounds are promising extension of this study.

4. Acknowledgement

The authors would like to acknowledge the Department of Science and Technology through the Human Resource
Development Program (DOST-ASTHRDP) and its partner institution, the University of San Carlos, Cebu City, Philippines for
the funding throughout the research.

References

[1] Opystein Ore, Theory of Graphs, American Mathematical Society, pp. 1-270, 1962. [Google Scholar] [Publisher Link]

[2] E.J.Cockayne, and S.T. Hedetnieme, “Towards a Theory of Domination in Graphs,” Networks, vol. 7, no. 3, pp. 247-261, 1977. [CrossRef]
[Google Scholar] [Publisher Link]

[3] Nanet Altubar Goles, Carmelita N. Loquias, and Grace M. Estrada, “Z-Domination in Graphs,” Journal of Global Research in
Mathematical Archives, vol. 5, no. 11, pp. 7-12, 2018. [Google Scholar] [Publisher Link]

[4] Valerie V. Fernandez, Jovita N. Ravina, and Enrico L. Enriquez, “Outer-Clique Domination in the Corona and Cartesian Product of
Graphs,” Journal of Global Research in Mathematical Archives, vol. 5, no. 8, pp. 1-7, 2018. [Google Scholar] [Publisher Link]

[5] E.L.Enriquez et al., “Clique Doubly Connected Domination in the Corona and Cartesian Product of Graphs,” Journal of Global Research
in Mathematical Archives, vol. 6, no. 9, pp. 1-5,2019. [Google Scholar] [Publisher Link]

[6] Grace M. Estrada et al., “Weakly Convex Doubly Connected Domination in the Join and Corona of Graphs,” Journal of Global Research
in Mathematical Archives, vol. 5, no. 6, pp. 1-6, 2018. [Google Scholar] [Publisher Link]

[7]1 Jonecis A. Dayap, and Enrico L. Enriquez, “Outer-Convex Domination in Graphs in the Composition and Cartesian Product of Graphs,”
Journal of Global Research in Mathematical Archives, vol. 6, no. 3, pp. 34-42, 2019. [Google Scholar] [Publisher Link]

[8] Daisy P. Salve, and Enrico L. Enriquez, Inverse Perfect Domination in the Composition and Cartesian Product of Graphs, Global Journal
of Pure and Applied Mathematics, 12(1), 2016, pp 1-10. [Publisher Link]

[9] Bea Elaine Fedellaga et al., “Super Connected Domination in Graphs,” Journal of Global Research in Mathematical Archives, vol. 6, no.
8, pp. 1-7, 2019. [Google Scholar] [Publisher Link]

[10] ReuellaJ A. Bacalso, and Enrico L. Enriquez, “On Restrained Clique Domination in Graphs,” Journal of Global Research in Mathematical
Archives, vol. 4, no. 12, pp. 73-77, 2017. [Google Scholar] [Publisher Link]

[11] Enrico L. Enriquez, “Super Restrained Domination in the Corona of Graphs,” International Journal of Latest Engineering Research and
Applications, vol. 3, no. 5, pp. 1-6, 2018. [Google Scholar] [Publisher Link]

[12] Teodora J. Punzalan, and Enrico L. Enriquez, “Inverse Restrained Domination in Graphs,” Global Journal of Pure and Applied
Mathematics, vol. 12, no. 3, pp. 2001-2009, 2016. [Google Scholar] [Publisher Link]

[13] Romeo C. Alota, and Enrico L. Enriquez, “On Disjoint Restrained Domination in Graphs,” Global Journal of Pure and Applied
Mathematics, vol. 12, n0.3 pp. 2385-2394, 2016. [Google Scholar] [Publisher Link]

[14] Enrico L. Enriquez, and Jr. Sergio R. Canoy, “On a Variant of Convex Domination in a Graph,” International Journal of Mathematical
Analysis, vol. 9, no. 32, pp. 1585-1592, 2015. [CrossRef] [Google Scholar] [Publisher Link]

[15] Enrico L. Enriquez, and Evelyn Samper-Enriquez, “Convex Secure Domination in the Join and Cartesian Product of Graphs,” Journal of
Global Research in Mathematical Archives, vol. 6, no. 5, pp. 1-7, 2019. [Google Scholar] [Publisher Link]

[16] Enrico L. Enriquez, and Jr. Sergio R. Canoy, “Secure Convex Domination in a Graph,” International Journal of Mathematics Analysis,
vol. 9, no. 7, pp. 317-325, 2015. [CrossRef] [Google Scholar] [Publisher Link]

[17] Carmelita M. Loquias, and Enrico L. Enriquez, “On Secure Convex and Restrained Convex Domination in Graphs,” International Journal
of Applied Engineering Research, vol. 11, no. 7, pp. 4707-4710, 2016. [ Google Scholar] [Publisher Link]

[18] Enrico L. Enriquez, and Jr. Sergio R. Canoy, “Restrained Convex Dominating Sets in the Corona and the Products of Graphs,” Applied
Mathematical Sciences, vol. 9, no. 78, pp. 3867-3873, 2015. [Google Scholar] [Publisher Link]

[19] Enrico L. Enriquez, “Secure Restrained Convex Domination in Graphs,” International Journal of Mathematical Archive, vol. 8,no. 7, pp.
1-5,2017. [Google Scholar] [Publisher Link]

40


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Theory+of+Graphs&btnG=
https://www.google.co.in/books/edition/Theory_of_Graphs/NZoAzgEACAAJ?hl=en
https://doi.org/10.1002/net.3230070305
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Towards+a+theory+of+domination+in+graphs&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1002/net.3230070305
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=z-Domination+in+Graphs&btnG=
https://jgrma.info/index.php/jgrma/index
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Outer-clique+Domination+in+the+Corona+and+Cartesian+Product+of+Graphs&btnG=
https://jgrma.info/index.php/jgrma/index
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Clique+Doubly+Connected+Domination+in+the+Corona+and+Cartesian+Product+of+Graphs&btnG=
https://jgrma.info/index.php/jgrma/index
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Weakly+Convex+Doubly+Connected+Domination+in+the+Join+and+Corona+of+Graphs&btnG=
https://jgrma.info/index.php/jgrma/index
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Outer-convex+Domination+in+Graphs+in+the+Composition+and+Cartesian+Product+of+Graphs&btnG=
https://jgrma.info/index.php/jgrma/index
https://www.ripublication.com/Volume/gjpamv12n1.htm
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Super+Connected+Domination+in+Graphs&btnG=
https://jgrma.info/index.php/jgrma/index
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=On+Restrained+Clique+Domination+in+Graphs&btnG=
https://jgrma.info/index.php/jgrma/index
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Super+Restrained+Domination+in+the+Corona+of+Graphs&btnG=
http://www.ijlera.com/vol3-iss5.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Inverse+Restrained+Domination+in+Graphs&btnG=
https://www.ripublication.com/Volume/gjpamv12n3.htm
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=On+Disjoint+Restrained+Domination+in+Graphs&btnG=
https://www.ripublication.com/Volume/gjpamv12n3.htm
http://dx.doi.org/10.12988/ijma.2015.54127
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=On+a+Variant+of+Convex+Domination+in+a+Graph&btnG=
https://www.m-hikari.com/ijma/ijma-2015/ijma-29-32-2015/index.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Convex+Secure+Domination+in+the+Join+and+Cartesian+Product+of+Graphs&btnG=
https://jgrma.info/index.php/jgrma/index
http://dx.doi.org/10.12988/ijma.2015.412412
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Secure+Convex+Domination+in+a+Graph&btnG=
https://www.m-hikari.com/ijma/ijma-2015/ijma-5-8-2015/index.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=On+Secure+Convex+and+Restrained+Convex+Domination+in+Graphs&btnG=
https://www.ripublication.com/Volume/ijaerv11n7.htm
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Restrained+Convex+Dominating+sets+in+the+Corona+and+the+Products+of+Graphs&btnG=
https://www.m-hikari.com/ams/ams-2015/ams-77-80-2015/index.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Secure+Restrained+Convex+Domination+in+Graphs&btnG=
http://www.ijma.info/index.php/ijma/article/view/4913

Jan Niiio C. Serrano et al. / IJMTT, 69(12), 36-41, 2023

[20] Jr. Michael P. Baldado, and Enrico L. Enriquez, “Super Secure Domination in Graphs,” International Journal of Mathematical Archive,
vol. 8, no. 12, pp. 145-149, 2017. [Google Scholar] [Publisher Link]

[21] Edward M. Kiunisala, and Enrico L. Enriquez, “Inverse Secure Restrained Domination in the Join and Corona of Graphs,” International
Journal of Applied Engineering Research, vol. 11, no. 9, pp. 6676-6679, 2016. [Google Scholar] [Publisher Link]

[22] Stephen Paul G. Cajigas et al., “Disjoint Restrained Domination in the Join and Corona of Graphs,” International Journal of Mathematics
Trends and Technology, vol. 67, no. 12, pp. 57-61, 2021. [CrossRef] [Google Scholar] [Publisher Link]

[23] Hemeh Luck M. Maravillas, and Enrico L. Enriquez, “Secure Super Domination in Graphs,” International Journal of Mathematics Trends
and Technology, vol. 67, 1n0.8, pp. 38-44, 2021. [CrossRef] [Google Scholar] [Publisher Link]

[24] James A. Ortega, and Enrico L. Enriquez, “Super Inverse Domination in Graphs,” International Journal of Mathematics Trends and
Technology, vol. 67, no. 7, pp. 135-140, 2021. [CrossRef] [Google Scholar] [Publisher Link]

[25] Joanna Cyman, Magdalena Lemanska, and Joanna Raczek, “On the Doubly Connected Domination Number of a Graph,” Central
European Journal of Mathematics, vol. 4, pp. 34-45, 2006. [CrossRef] [Google Scholar] [Publisher Link]

[26] Jr. Rodulfo T. Aunzo, and Enrico L. Enriquez, “Convex Doubly Connected Domination in Graphs,” Applied Mathematical Sciences, vol.
9, no. 135, pp. 6723-6734, 2015. [CrossRef] [Google Scholar] [Publisher Link]

[27] Enrico L. Enriquez, “Convex Doubly Connected Domination in Graphs under Some Binary Operations,” Ansari Journal of Ultra Scientist
of Engineering and Management, vol. 1, no. 1, pp. 13-18, 2017. [Google Scholar] [Publisher Link]

[28] Yair Caro, Adriana Hansberg, and Michael A. Henning, “Fair Domination in Graphs,” Discrete Mathematics, vol. 312, no. 19, pp. 2905-
2914, 2012. [CrossRef] [Google Scholar] [Publisher Link]

[29] Enrico L. Enriquez, “Super Fair Dominating Set in Graphs,” Journal of Global Research in Mathematical Archives, vol. 6, no. 2, pp. 8-
14, 2019. [Google Scholar] [Publisher Link]

[30] Debie Honey P. Galleros, and Enrico L. Enriquez, “Fair Restrained Dominating Set in the Cartesian Product and Lexicographic Product
of Graphs,” International Journal of Mathematics Trends and Technology, vol. 67, no. 7, pp. 87-93, 2021. [CrossRef] [Google Scholar]
[Publisher Link]

[31] Melodina D. Garol et al., “Disjoint Fair Domination in the Join and Corona of Two Graphs,” International Journal of Mathematics Trends
and Technology, vol. 68, no. 2, pp. 124-132, 2022. [CrossRef] [Google Scholar] [Publisher Link]

[32] Enrico L. Enriquez, “Inverse Fair Domination in the Join and Corona of Graphs,” Discrete Mathematics, Algorithms and Application, vol.
16, no. 1, 2024. [CrossRef] [Google Scholar] [Publisher Link]

[33] Gary Chartrand, and Ping Zhang, 4 First Course in Graph Theory, Dover Publication, pp. 1-464, 2012. [Google Scholar] [Publisher Link]

41


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Super+Secure+Domination+in+Graphs&btnG=
http://www.ijma.info/index.php/ijma/article/view/5223
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Inverse+Secure+Restrained+Domination+in+the+Join+and+Corona+of+Graphs&btnG=
https://www.ripublication.com/Volume/ijaerv11n9.htm
https://doi.org/10.14445/22315373/IJMTT-V67I12P506
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Disjoint+Restrained+Domination+in+the+Join+and+Corona+of+Graphs&btnG=
https://ijmttjournal.org/archive/ijmtt-v67i12p506
https://doi.org/10.14445/22315373/IJMTT-V67I8P504
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Secure+Super+Domination+in+Graphs&btnG=
https://ijmttjournal.org/archive/ijmtt-v67i8p504
https://doi.org/10.14445/22315373/IJMTT-V67I7P516
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Super+Inverse+Domination+in+Graphs&btnG=
https://ijmttjournal.org/archive/ijmtt-v67i7p516
https://doi.org/10.1007/s11533-005-0003-4
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=On+the+Doubly+Connected+Domination+Number+of+a+Graph&btnG=
https://link.springer.com/article/10.1007/s11533-005-0003-4
http://dx.doi.org/10.12988/ams.2015.58540
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Convex+Doubly+Connected+Domination+in+Graphs&btnG=
https://www.m-hikari.com/ams/ams-2015/ams-133-136-2015/index.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Convex+Doubly+Connected+Domination+in+Graphs+Under+Some+Binary+Operations&btnG=
https://www.researchgate.net/profile/Enrico-Enriquez/publication/325959437_Convex_Doubly_Connected_Domination_in_Graphs_Under_Some_Binary_Operations/links/5b2f8d0b4585150d23cb3f9c/Convex-Doubly-Connected-Domination-in-Graphs-Under-Some-Binary-Operations.pdf
https://doi.org/10.1016/j.disc.2012.05.006
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Fair+Domination+in+Graphs&btnG=
https://www.sciencedirect.com/science/article/pii/S0012365X12002208
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Super+Fair+Dominating+Set+in+Graphs&btnG=
https://jgrma.info/index.php/jgrma/index
https://doi.org/10.14445/22315373/IJMTT-V67I7P511
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Fair+Restrained+Dominating+Set+in+the+Cartesian+Product+and+Lexicographic+Product+of+Graphs&btnG=
https://ijmttjournal.org/archive/ijmtt-v67i7p511
https://doi.org/10.14445/22315373/IJMTT-V68I2P519
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Disjoint+Fair+Domination+in+the+Join+and+Corona+of+Two+Graphs&btnG=
https://ijmttjournal.org/archive/ijmtt-v68i2p519
https://doi.org/10.1142/S1793830923500039
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Inverse+fair+domination+in+the+join+and+corona+of+graphs&btnG=
https://www.worldscientific.com/doi/abs/10.1142/S1793830923500039
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+First+Course+in+Graph+Theory&btnG=
https://www.google.co.in/books/edition/A_First_Course_in_Graph_Theory/zA_CAgAAQBAJ?hl=en&gbpv=0

