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COMPLEMENTARY TRIPLE CONNECTED AT MOST 
TWIN DOMINATION NUMBER OF A GRAPH

G. MAHADEVAN1, K. PRIYA2 and C. SIVAGNANAM3
1,2The Gandhigram Rural Institute -Deemed to be University Gandhigram, 

Tamilnadu, India 
3Department of General Requirements University of Technology and Applied 

Sciences-Sur, Sultanate of Oman

1. Motivation
Mustapha Chellali et al. [4] first studied the concept of [1, 2] set. Xiaojing Yang and Baoyin-dureng Wu 
[2] extended the study of this parameter. G. Mahadevan et al. developed the theory of �1,2�cc �[5] and 
the concept of at most twin outer perfect domination number of a graph [3]. Paulraj Joseph et al., [6] were 
introduced the triple connected graphs. Keeping all the above definitions as the motivation we keep the 
dominating set to be [1, 2] - dominating set and its complement to be triple connected, thereby we 
introduce a new domination parameter called CTATD-number of a graph.

2. Preliminaries
For our further discussion, we mention the following definitions which are available in [1]. A Helm 
graph Hp is a graph obtained from the wheel W1,n by joining a pendent vertex to each vertex in the outer 
cycle of  W1, n Subdivide every edge in the graph G, join the vertices that are adjacent in G, and join the 
subdivided vertices that are adjacent to a common vertex. The obtained graph is called total graph. The 
flower graph Flp is the graph obtained from the Helm Hp by joining each pendant vertex to the apex of 
the helm. A closed Helm Chnis the graph obtained from a Helm Hn by joining each pendant vertex to 
form a cycle. The barbell graph K K e p � p +is obtained by joining two copies of Kp by a bridge. The 
friendship graph, denoted by Fp can be constructed by identifying p copies of the cycle C3 at a common 
vertex. Subdivide every edge in the graph G, join subdivided vertices that are adjacent to a common 
vertex, the obtained graph is called middle graph M(G).The triangular snake graph Tsp is obtained from a 
path (α1, α2.....αp ) by joining aiand ai+1 to a new vertex bifor i = 1, 2, �, n − 1.That is every edge of a 
path is replaced by a triangle . C3 The mirror graph is . Mr= P2 � G Central graph is obtained by 
subdividing every edge and obtain the original graph G. The shadow graph D (G) 2of a connected graph 
G is obtained by taking two copies of G say G and G join each vertex u in G to the neighbours of 
corresponding vertex u” in G”
3. Complementary Triple Connected at Most Twin Domination  Number of a Graph
Definition 3.1. A set S U V is called a complementary triple connected at most twin dominating set 
(CTATD(G)) if every vertex v ∊ V − S; 1 ≤ N(v)  S ≤ 2 and V − S is triple connected. The minimum 
cardinality of a CTATD-set is called the complementary triple connected at most twin domination

In this article, we introduce the concept of complementary triple connected at most twin domination 
number of a graph. A set S � V is called a complementary triple connected at most twin dominating set 
(CTATD(G)),if every vertex                                                  is triple connected. The minimum cardinality 
taken over all the complementary triple connected at most twin dominating sets in G is called the 
complementary triple connected at most twin domination number of G and is denoted by CTATD(G). In 
this article we investigate this parameter for some standard and special types of graphs.

Keywords: triple connected, [1, 2] dominating set, triple connected domination number.

ABSTRACT
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number (CTATD-number) and is denoted by CTATD(G).

Observation 3.1. Complementary triple connected at most twin domination number does not exist for 
path, cycle, star graph, bistar graph, friendship graph.
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5. Complementary Triple Connected at Most Twin Domination Number for Peculiar Types of 
Graphs



Advances and Applications in Mathematical Sciences (Volume - 22, Issue - 3, September - December 2023)                  Page No. 5

ISSN : 0974-6803



Advances and Applications in Mathematical Sciences (Volume - 22, Issue - 3, September - December 2023)                 Page No. 6

ISSN : 0974-6803



Advances and Applications in Mathematical Sciences (Volume - 22, Issue - 3, September - December 2023)                Page No. 7

ISSN : 0974-6803



Advances and Applications in Mathematical Sciences (Volume - 22, Issue - 3, September - December 2023)                   Page No. 8

ISSN : 0974-6803



Advances and Applications in Mathematical Sciences (Volume - 22, Issue - 3, September - December 2023)                 Page No. 9

ISSN : 0974-6803

6. Conclusion
In this article we developed a new parameter called CTATD-number and found its exact values for some 
special types of graphs such as complete graph, wheel graph, Helm graph etc. The authors obtained 
results for various types of product graphs like Cartesian product, corona product, lexicographic 
product, strong product, which will be investigated in the subsequent articles.
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MORE RESULTS ON DEGREE PARTITION NUMBER 

N. MALATHI1, M. BHUVANESHWARI2 and SELVAM AVADAYAPPAN3

1Department of Mathematics V. V. Vanniaperumal College for WomenVirudhunagar, India
2,3Research Department of Mathematics VHN Senthikumara Nadar College Virudhunagar, India

 1. INTRODUCTION 
Only finite, simple, undirected graphs are considered in this study. For basic notations and terminology 
that are not included here, [1, 2] can be used to look up. The degree set of a graph is indicated by 
D(G),while the degree of a vertex v is denoted by deg vor d(v). In a graph, the minimum and maximum 
degree of vertices are represented by deg v or d(v)  respectively.

If every vertex of a graph G has degree r, the graph is said to be  r-regular. A graph with n vertices is 
complete graph if it is (n − 1)- regular. The graph is known to be (r, r + 1) -biregular if any vertex of G is 
of degree either r or r +1.A graph G(V, E) is connected if there exists a path connecting every two vertices 
of G. Path and cycle on n vertices are denoted by Pnand Cn respectively.

 A graph G(V, E)is called a bipartite graph with bipartition (V’, V”)if any edge uv “ Ehas its one of its ends 
in V” and other in V”.If every vertex in V” is adjacent to every other vertex in V “, such bipartite graph is 
called complete bipartite graph denoted by Km,n where V1 = m and V2 = n.

The Cartesian product graph G = G1 G2 of two graphs G1and G2with disjoint vertex sets V1and V2 and 
edge set E1and E2is the graph with vertex set V1 = V2and the vertex u1, u2, uis adjacent to the vertex ( ) 1 
2 v = v , vif u1 = v1and u2is adjacent to v2or u2 = v2andu1is adjacent to . v1 Grid graph G(m, n) is a 
cartesian product of two paths Pmand Pn.The ladder graph can be obtained as the Cartesian product of 
two path graphs P2and Pn.The friendship graphFncan be created by linking ncopies of the cycle graph 
C3 with a common vertex.

In many cases, a situation may arise where a single group of people or components must be separated 
into various groups in order to meet special needs. Graph models are one of the techniques to depict any 
system. To investigate the nature and properties of a network, our mathematicians devise a variety of 
partitioning methods..

The whole world is currently dealing with a major problem caused by Covid 19, which necessitates 
social separation in many aspects. In certain circumstances, a need may emerge in which a certain group 
of individuals or components must be divided into multiple groups in order to meet certain requirements. 
We define a vertex partition                           on the vertex set V of a graph G which is said to be a similar 
degree partition if the sum of degrees of vertices in each class                   differs from that of other by at 
most 1. The degree partition number of                               is a similar degree partition of  G.In this 
paper we present the degree partition number of some graphs and we establish some bounds for this 
parameter.   

Keywords: graph partition, partitioning, degree partition number, degree partitioning.                             

ABSTRACT



Advances and Applications in Mathematical Sciences (Volume - 22, Issue - 3, September - December 2023)                  Page No. 11

ISSN : 0974-6803

Graph partition is the process of reducing a graph to smaller graphs by partitioning its vertex set into 
mutually incompatible groups. There are numerous research concepts in the literature that are based on 
partitioning the vertex and edge sets of a graph.

The general chromatic partition, bilinear partitions, trilinear partitions are some examples of graph 
partitions that can be referred from [3, 4].

This study was prepared during the Corona virus pandemic, which necessitates social separation in all 
aspects. Every system, however, must be dynamic for the country’s economic and educational well-
being. To meet the need of the hour, the system must be subdivided into smaller groups with more or less 
identical capacity. This serves as the foundation for the investigation of degree partition number [5, 6], 
which is presented in this work.
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In fact, we can state the following theorem.
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EXISTENCE AND UNIQUENESS OF SOLUTIONS OF 
FRACTIONAL FUNCTIONAL DIFFERENTIAL 

EQUATIONS

A. D. NAGARGOJE

P. G. Department of Mathematics N.E.S. Science College Nanded-431602, (MH), 
India

1. INTRODUCTION
Some results on the problem of existence and uniqueness of solution of differential equations of 
fractional order have been discussed by some authorswhich can be found in [1, 2]. The purpose of this 
paper is to discuss a newapproach to functional fractional differential equations, moreover this approach 
can be applied to functional differential equations of any fractional orders with nonlinear terms 
containing derivatives.

But for simplicity now we consider the following functional fractional differential equations of the form 

subjected to the general boundary conditions

In this paper, we will discuss a unified approach to study the existence and uniqueness of solution of 
boundary value problems of fractional order subjected to non-local conditions. By the reduction of the 
problem to operator equation we establish the existence and uniqueness of solution. The approach used 
for the ( Alpha -1) order nonlinear functional fractional differential equation can be applied to 
functional differential equations of any fractional orders.

Keywords: fractional derivative and integral, fractional differential equation, existence and 
uniqueness of solutions.
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3. Conclusion
In this paper, we have discussed the existence and uniqueness of solution of boundary value problems of 
fractional order subjected to non-local conditions. By the reduction of the problem to operator equation 
we established the existence and uniqueness of solution. The approach used for the α - 1 order nonlinear 
functional fractional differential equation can be applied to functional differential equations of any 
fractional orders. It also can be applied to fractional order integro-differential equations.

References
[1] A. D. Nagargoje, V. C. Borkar and R. A. Muneshwar, Existence and uniqueness of solution of 
fractional differential equation for the ocean flow in arctic gyres and mild solution of fractional Voltera 
integrodifferential equations, Novyi Mir Research Journal6(6) (2021), 44-56.
[2] A. D. Nagargoje, V. C. Borkar and R. A. Muneshwar, Existence and uniqueness of solutions for 
neutral stochastic fractional integro-differential equations with impulses by a Rosenblatt process, Novyi 
Mir Research Journal 6(6) (2021), 88-97.
[3] Shantanu Das, Functional Fractional Calculus, Springer, (2011).
[4] I. Podlubny, Fractional Differential Equations, Academic Press USA, (1999).
[5] K. S. Miller and B. Ross, An Introduction to the Fractional Calculus and Fractional Differential 
Equations, John Wiley and Sons Inc., New York, (1993).



Advances and Applications in Mathematical Sciences (Volume - 22, Issue - 3, September - December 2023)                 Page No. 24

ISSN : 0974-6803
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GRAPHS J1,m, J2,m, J3,m, J4,m AND J5,m

A. PRISCILLA PAUL and A. B. ANISHA 
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 1. INTRODUCTION 
least number of pebbles needed in a graph G so that we can move a pebble to any arbitrary target vertex 
by a sequence of pebbling move whatever might be the initial configuration is. 

The concept of cover pebbling was first introduced by Crull [2]. The cover pebbling number CP(G) is the 
least number of pebbles needed in a graph G so that we can move one pebble to all the vertices of the 
graph G. 

In [6] a new concept namely edge pebbling number and cover edge  pebbling number has been 
introduced and cover edge pebbling number for  certain standard graphs namely path, complete graph, 
friendship graph and star graph have been determined.

In edge pebbling, pebbles will be distributed on the edges of the graph instead of the vertices. An edge 
pebbling move is the process of removing two pebbles from one edge and placing one pebble on the 
adjacent edge. Edge pebbling number PE(G)is the minimum number of pebbles needed in a graph G to 
reach any arbitrary target edge by a sequence of edge pebbling move regardless of initial configuration 
of pebbles. The cover edge pebbling number CPE (G) is the least number of pebbles needed in a graph G 
so that we can move one pebble to all the edges of the graph G. In this paper we establish the cover edge 
pebbling number for certain classes of Jahangir graph.

2. Cover Edge Pebbling Number
Definition 2.1[6]. A cover edge pebbling number CPE(G) of a graph G is defined as, however the 
pebbles are initially placed in the edges, the minimum number of pebbles required to place a pebble in all 
the edges.

Let G be a connected graph. An edge pebbling move on G is the process of removing two pebbles from 
one edge and placing one pebble on the adjacent edge. The cover edge pebbling number of G, denoted by 
CPE (G) is the minimum number of pebbles required to place a pebble on all the edges of G, however 
might be the initial configuration is. In this paper, we determine the cover edge pebbling number for 
Jahangir graphs J1,m,  J2,m,  J3,m,  J4,m and . J5,m.

Keywords: cover edge pebbling number, Jahangir graph.

ABSTRACT



Advances and Applications in Mathematical Sciences (Volume - 22, Issue - 3, September - December 2023)                 Page No. 25

ISSN : 0974-6803



Advances and Applications in Mathematical Sciences (Volume - 22, Issue - 3, September - December 2023)                 Page No. 26

ISSN : 0974-6803



Advances and Applications in Mathematical Sciences (Volume - 22, Issue - 3, September - December 2023)                Page No. 27

ISSN : 0974-6803



Advances and Applications in Mathematical Sciences (Volume - 22, Issue - 3, September - December 2023)                Page No. 28

ISSN : 0974-6803



Advances and Applications in Mathematical Sciences (Volume - 22, Issue - 3, September - December 2023)                Page No. 29

ISSN : 0974-6803



Advances and Applications in Mathematical Sciences (Volume - 22, Issue - 3, September - December 2023)                Page No. 30

ISSN : 0974-6803

References
[1] F. R. K. Chung, Pebbling in hypercubes, SIAM J. Disc. Math. 2(4) (1989), 467-472.
[2] B. Crull, T. Cundif, P. Feltman, G. Hurlbert, L. Pudwell, Z. Szaniszlo and Z. Tuza, The cover pebbling 
number of graphs, Discrete Math. 296(1) (2005), 15-23.
[3] Michael E. Subido and Imelda S. Aniversario, The cover pebbling number of the join ofsome graphs, 
Applied Mathematical Sciences 8(86) (2014), 4275-4283.http://dx.doi.org/10.12988/ams.2014.45377
[4] G. Hulbert, A survey of graph pebbling, Congressus Numerantium 139 (1999), 41-64.
[5] D. A. Mojdeh and A. N. Ghameshlou, Domination in Jahangir graph , J2,mInt. J. Contemp. Math. 
Sciences 2(24) (2007), 1193-1199.
[6] A. Priscilla Paul, On edge pebbling number and cover edge pebbling number of some graphs, 
J o u r n a l  o f  I n f o r m a t i o n  a n d  C o m p u t a t i o n a l  S c i e n c e  1 0 ( 6 )  ( 2 0 2 0 ) ,  3 3 7 -
344.http://www.joics.org/gallery/ics-3730.pdf



 International Journal of Research in IT & Management (Volume- 09, Issue - 2 May - August 2019)                               Page No. 2

Instructions for Authors

Essentials for Publishing in this Journal 

1   Submitted articles should not have been previously published or be currently under consideration for publication 

elsewhere.
 
2  Conference papers may only be submitted if the paper has been completely re-written (taken to mean more than 50%) and  

the author has cleared any necessary permission with the copyright owner if it has been previously copyrighted. 

3   All our articles are refereed through a double-blind process.

4  All authors must declare they have read and agreed to the content of the submitted article and must sign a declaration 

correspond to the originality of the article. 

Submission Process 

All articles for this journal must be submitted using our online submissions system. http://enrichedpub.com/ . Please use the 

Submit Your Article link in the Author Service area.   

–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Manuscript Guidelines 

The instructions to authors about the article preparation for publication in the Manuscripts are submitted online, through the 

e-Ur (Electronic editing) system, developed by Enriched Publications Pvt. Ltd. The article should contain the abstract with 

keywords, introduction, body, conclusion, references and the summary in English language (without heading and subheading 

enumeration). The article length should not exceed 16 pages of A4 paper format. 

Title 

The title should be informative. It is in both Journal's and author's best interest to use terms suitable. For indexing and word 

search. If there are no such terms in the title, the author is strongly advised to add a subtitle. The title should be given in English 

as well. The titles precede the abstract and the summary in an appropriate language. 

Letterhead Title 

The letterhead title is given at a top of each page for easier identification of article copies in an Electronic form in particular. It 

contains the author's surname and first name initial .article title, journal title and collation (year, volume, and issue, first and 

last page). The journal and article titles can be given in a shortened form.

Author's Name 

Full name(s) of author(s) should be used. It is advisable to give the middle initial. Names are given in their original form. 

Contact Details 

The postal address or the e-mail address of the author (usually of the first one if there are more Authors) is given in the footnote 

at the bottom of the first page. 

Type of Articles
 
Classification of articles is a duty of the editorial staff and is of special importance. Referees and the members of the editorial 

staff, or section editors, can propose a category, but the editor-in-chief has the sole responsibility for their classification. 

Journal articles are classified as follows: 

Scientific articles: 

1. Original scientific paper (giving the previously unpublished results of the author's own research based on management 

methods). 

2.  Survey paper (giving an original, detailed and critical view of a research problem or an area to which the author has made a 

contribution visible through his self-citation); 

3.  Short or preliminary communication (original management paper of full format but of a smaller extent or of a preliminary 

character); 

4.  Scientific critique or forum (discussion on a particular scientific topic, based exclusively on management argumentation) 

and commentaries. Exceptionally, in particular areas, a scientific paper in the Journal can be in a form of a monograph or a 

critical edition of scientific data (historical, archival, lexicographic, bibliographic, data survey, etc.) which were unknown 

or hardly accessible for scientific research. 



 International Journal of Research in IT & Management (Volume- 09, Issue - 2 May - August 2019)                               Page No. 3

Professional articles: 
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