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Abstract : A subset D¢ of a vertex set V(G)of a graph G is said to be inverse equitable dominating set if for every vertex v €
V — D¢ there exists a vertex of u € D¢, such that uv € E(G) and |deg(v) — deg(u)| < 1. The inverse equitable domination

number of a graph G is the minimum cardinality of an inverse equitable dominating set of & and is denoted by ye_l(G).In this

paper ,we study the graph theoretic properties of ye_l(G) and many bounds were obtained in terms of elements of G and its
relationships with other domination parameters were found.
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. Introduction:

All the graphs considered here are finite , undirected with no loops and multiple edges . A graph G consists of pair (V,E) , where
V7 is a non-empty finite set whose elements are called vertices or nodes and E is a set of unordered pairs of distinct elements of I .
The elements of E are called edges of the graphG. The degree of a vertex of a graph is the number of edges incident to the vertex,
with loops counted twice . The degree of vertex v is denoted by deg(v) . N(v) and N[v] denote the open and closed
neighborhoods of a vertex v respectively. A vertex v € G is called pendent if one of its vertices is a pendant vertex. Some of
the graph theoretic terms are found in chartrand and lesnaik [4]. .

The rigorous study of dominating sets in Graph theory began around 1960. According to [7], the domination problems were
studied form the 1950” s onwards, but the rate of research on domination significantly increased in the mid 1970’s . In 1962, Ore
[5] coined the name “dominating set ”” and “ domination number” for the same concept .

An tremendous management of basics of domination as well the survey of numerous highly developed topics in domination
and a variety of domination parameters have been defined and studied by several authors and more than 75 models of
dominations are listed in the appendix of [7].Swaminath [10] introduced the theory of equitable domination in graphs. Now
considering to subsequent genuine universal issues .In networks , the nodes that has almost same competence may interact with
each other in a improved way. In this society the people with nearly equal status approaches very friendly. In an industries,
human resources with equal powers shape the organization and forward directly with equitability between general public
irrespective of their wealth, health,, strength, position etc. is the object of self ruled nation.

11. Definitions and Notations:

In this section we recall some of basic definitions in literature which will be useful for our present work.

A path P, is a graph whose vertex set is arranged in the sort of v, v,vs, ... ........ v,_4 v, SUch that the edges are {v; v;_,},
where i = 1,2,3,... e eee.,n — 2,n — 1. Equivalently a path with at least two vertices are joined and has two extreme
vertices (vertices with degree 1). A cycle C, is defined as a closed trial (A graph in which no edge is repeated) moreover other
vertex are not repeated . A star is a graph which is complete bipartite graph K ,, , a tree with one internal vertex and p number
of leafs (but no internal nodes and (P + 1) leavesfor P < 1).

The notation B, (G) is the minimum number of vertices in a maximal independent set of a vertex of G.

A spanning subgraph is, that includes each vertex of the graph considered. The sub graph H is a spanning subgraph obtained by
retaining all vertices and deleting just one edge. Thus H is a subgraph and also a spanning subgraph.

Aset D € V(G) is said to be a domating set of G , if every vertex in V — D is adjacent to some vertex in D . The minimum
cardinality of vertices in such a set is called the domination number of G and donate by y(G) . A dominating set D is called the
total dominating set , if for every vertex v € V , there exists a vertex u € D, u # v such that u is adjacent to v . The total

domination number of G , denoted by y, (G) is the minimum cardinality of total dominating set of G.
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Let D be a dominating set in G , if V(G) — D contains another dominating set D~ , then D~ is called an inverse dominating

set with respect to D . The minimum cardinality of vertices in such a set is called an inverse domination number in G and is
denoted by y~1(G) .

For following figures we observe :
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Figl (a)

D,;={3, 6}, D,={1, 3,5}, D;={1, 3, 6} and minimal inverse equitable dominating set of
G is {3, 6}. Thus y¢  (G) = |D,| = 2.
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Fig 1 (b)

In fig 1(b), y¢' — (G) setiis { uy, uy, us, uy } .Thus y© (H) = 4.
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Fig 1 (c)
In fig 1(c), y¢~ " — setis {uy, uy, u;} . Thus ¥~ (K) = 3.
We have the following observation from above fig 1 (a), figl (b), fig 1(c).

Observation [1]: For any graph G, all the end vertices are considered in inverse equitable dominating set.

I11. Results:
Initially, we give the inverse equitable domination number for some standard graphs, which are straight forward in the following
theorem.
1. Forany star K, ,.p with p > 2 vertices,
-1
ye (Kl,p) = p
2.  Forany path P,with p = 2 vertices,
p-1] . _
y“’_l(P)= [ . ] if p= even
’ =2 +1 if p = odd

3. Forany cycle Cywith p = 3 vertices,
el _|P
voo= [3]

4. For any wheel W,withp = 4 vertices,

-1 p—1
re () = [ 3 ]
In the following theorem we establish the relation between inverse equitable domination humber and maximum independence

number of G.
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Theorem 1: Forany (p,q) graph G, y¢ (G) < Bo(G).

Proof: Suppose V= {vy, U, V3, .. cee e oo, Vyy 1 Vertex set of G and let D¢ = { v}, 05, 13, v e vee oo, Vi, V) | VI
nbe the subset of V(G), thus for all vertex v; € V — D¢ there exists a vertex u; € D¢, such that w;v; € E(G) and
|deg(v;) - deg (w;)| < 1, then D¢ is a inverse equitable dominating set gives |D| = ¥~ (G) = |D?| . Now let B be the
maximal independent set with some of vertices in {V — D}.
Now we consider the following two cases.
Casel: Suppose V. — D -B = @thenV - D = B forms independent inverse equitable dominating set of G.
Hence ¢ '(G) < |V —D|
= |B|
Hence y¢ ' (G) < B, (G).
Case 2: Suppose V. — D — B # @, then vertex u; € (V— D — B) is adjacent to any of the vertex v, € B. If each vertex in D is
adjacent to at least one vertex in B, then B is also a inverse equitable y - set of G, or else let a consider the another set D' < D as
a set of vertices in D, whereas no vertex u; ; Vi < n of D’ is adjacent to the vertice of B. Since D¢ is a minimal inverse equitable
y-set, moreover B<S D' c D € D¢ ;Vv; —D € Band u; € D. Hence the result follows as
[D¢| < |B].
(6 < B (6).
The following theorem gives the relationship between the inverse equitable domination number and domination number of G.

Theorem 2: If every induced subgraph { N(v)} is complete graph of order at least two, for all v belongs to the minimal
dominating set then ¢ (G) < y(G).
Proof: Let D¢ = {u,, u,, us, ... ... upybe least inverse equitable dominating set of G, for which D¢ c V(G) ; V v; € V(G) - D°there
exists the vertices u; € D€ incident with v; with |deg(v;) - deg(w;)| < 1. Thus |[D¢| < y¢ ' (G).Now let D = fuh vi<
n being minimal dominating set of G. Let {v;, v}, v} ...... v, } be the vertices which are adjacent {w;, u,, uj, ........,u,} € D
respectively. Thus |[D| = y(G). Now since for each u; € D , we have v; € V — D and w;v; € E(G) and degv; < degu;
andalso u; €V —D .Then N(w;) € N(v;) <y(G) .
Hence |D¢| < |D|

y () <v(6).
Consequently the result follows.

In the next theorem we relate the inverse equitable domination number in terms of vertices and edges of G.

Theorem 3: For any connected (p, q) graph G, q < 2p — ye_l(G)
Proof: Let D¢ € V(G) and forall v; € V — D€ and u; e D¢ for which |deg(v;)-deg(w;)| < 1and u;v; € E(G).
Then |E(G)| < |v(G)] + |v(G) — D¢

< 2v(®] - D¢

q< 2p-7v (6.
Equality holds if G = K; ,, withm p > 3 verticesinwhichp = q — 1. Let V' = {v}, 0}, V4, cee v vev e v v e, Vg, U}
Vi<n is end vertex setand suppose wu € D is non-end vertex adjoining to each vertices of V'-set, such that v» € D and
every vertex v; € v — D and uv; € E(G), such that |deg(v;) — deg(u;)| < 1. Thus also by conclusion of observation [1], the
equality holds good for G = K ,,.

The following theorem relates the inverse equitable domination and domination number in terms of vertices of G.

Theorem 4: For any (p, q) graph G, y"_l(G) +v(G) <p.

Proof: We come across with subsequent two cases:
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Case 1: If G # T. let P presents vertex set in G, gives |P| = V(G). By the theorem [2] we can directly conclude that

v (6) < v(6) <p.
Which gives the required result.

Case 2: If G = T. When all the non-end vertices of T are adjacent to at least two end vertices, then that set is taken as a
minimum y - set. Let u be any intermediate vertex adjacent to at least one end vertex v € V- D and uv € E(T), satisfying
the condition of inverse equitability dominating set. Thus also by theorem [2] and observation 3.1 . Hence we conclude
that y¢ ' (T) + y(T) < p.

Now we develop the relation of inverse equitable domination number with its spanning subgraph of G.

Theorem 5: For any (p,q) graph G, y"_l(G) < ye_l(H) ,where H is a spanning sub graph of H.
Proof: Let graph G is connected and let H is the spanning subgraph of H. Suppose D€ is inverse equitable y - set of H,
subsequently as well D€ is a inverse equitable dominating set for which |D¢| = ye_l(G) with every vertex v € V—D¢ € H
and also V(H) < V(G) and thus the result is straight forward.

r (@) Sy (H)

v <y .
Hence the result follows.

In the next theorem we relate the inverse equitable domination number in terms of diameter G.

Theorem 6: For any connected (p, q) graph G, ye_l(G) > [dmmT(G)“]

Proof: Let D¢ be a inverse equitable dominating set of G. Let us take a random path of distance which is diam(G) that
contributes not more than two edges from the induced subgraph (N[v]) ;v v € Dé. In addition as D€¢consists of all the end
vertices that includes at most ye_l(G) — 1 edges connecting the neighborhood of v € V — D¢ . For each u € D° and
|deg(v) - deg(u)] < 1.

Hence we have diam(G) < 2y° (G) +v¢ (G) —1

diam(G) < 3y°¢ ' (G) - 1.

Theorem 7: For any (p, q) graph G, y¢™ " (G) < y,(G) + E]

Proof: LetD = {v;} ; Vv, € V(G); k < n be the dominating setand V' = V(G)-D, suppose H S V'be the minimum vertex
set that are adjacent to D, so (D U H) forms a total dominating set of G. Moreover D€ is thought to be inverse equitable y — set
of G, then it is clear that ,some of the v, that belongsto (D U H) < V(G) forms a inverse equitable dominating set with almost

alluv € E(G),whereu & v € V(G) or either are incident to N(v) or N (w) respectively. Thus clearly

v¢'(G) < IDUH| + [g]

ye (6 < 1@ + [F]
Consequently result follows.
Conclusion:
The concept of Inverse equitable domination is interesting as it confirms the relation between vertices within the dominating set
.while the concept of equitable domination is important as it depends upon the degree of dominating vertices. The above work is
based on the concept of inverse equitable dominating sets in graph. This domination model possesses the blends of inverse
domination as well as inverse equitable domination in graphs. We have derived some general results on the concept of inverse
equitable domination in graph.
Acknowledgement:

Authors would like to sincerely thank Dr.M.H Muddebihal. Professor Dept. of Mathematics, Gulbarga University Gulbarga, for
his encouragement and constant support in completing the Research work. Author’s wishes to thank Dr.Laxmi Maka, Dean

JETIR2107421 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | d263


http://www.jetir.org/

© 2021 JETIR July 2021, Volume 8, Issue 7 www.jetir.org (ISSN-2349-5162)
Sharnbasva University, klb and Dr.Smt. S.K, Principal V.M.K.S.R. Vastrad Arts, Science and V.S.Bellihal Commerce College,
Hungund Bagalkot District as they have been a source of constant inspiration throughout our research work.

References:

1. C. Gurubaran, A. Prasanna, S. Ismail Mohideen ‘Inverse Equitable Domination in Fuzzy Graphs’, Journal of Computer and
Mathematical Sciences, vol. 9(10) ,1575 — 1584( Oct.2018) .

2. Kuppusamy Dharmalingam. ‘Equitable Graph of a Graph’, Journal Article published in Proyecciones (Antofagasta) vol. 31(4),
363- 372.( Dec.2012).

3. Susilawati, Edy Tri Baskoro, Rinovia Simanjuntak ‘Total Vertex-Irregularity Labelings for Subdivision of Several Classes of
Trees’, Journal of Computer Science ,vol.74 ,112 -117(2015).

4. G. Chartrand and L. Lesnaik, ‘Graphs and Diagraphs’, Chapman and Hall CRC, 4" edition, (2005).

5. O. Ore. ‘Theory of Graphs Monograph’, published in Colloquium Publications (Dec.1962).

6. Frank.Harary,” Graph Theory’, Reading MA; Addison-Wesley (1969).

7. Haynes. T.W, Hedetniemi S.T and Slater P.J, ‘Domination in Graphs’ — Advanced Topics, New York, Dekker (1998).

8. Sunilkumar M Hosamani, ‘Topological properties of the Line graphs of subdivision Graphs of certain Nanostructure — 1I’
(2017).

9. M.H. Muddebihal and Kalshetti Swati M, ‘Connected Lict Domination in Graphs’ , Ultra scientist Vol.24(3)A, 459-468
(2012).

10.V. Swaminathan and K. M. Dharmalingam, ’Degree Equitable Domination in Graphs’, Kragujevat Journal of
Mathematics,Vol. 35(1), 191-197 (2011).

11.V.R. Kulli, ‘Theory of Domination in Graphs’, Vishwa International Publication, Gulbarga India, ( 2010).

JETIR2107421 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | d264


http://www.jetir.org/

