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ABSTRACT

Historically, The concept of domination in graphs found its origin in 1850s with

r words the problem is to find a
minimum dominating set in the graph corresponding to this net . i Sigarkanti [13] considered the
problem of selecting two disjoint sets of transmitting stations rovide service in the case of
failure of some of the transmitting stations of the other set. Thi

twork) G, when the network fails in some
role of D. In this aspect, it is worthwhile to
is paper we offer a survey of selected recent results on

problems in parallel computing. Suppose D is a vy-
nodes in D, the inverse dominating setD %
concentrate on dominating and inverse domin
inverse domination in graphs.

KEYWORDS: Domination, Inve
SUBJECT CLASSIFICATI

ominatio
BER S- 69, 05C70

INTRODUCTION

Recently several al
recent selected t

tudy of inverse domination in graphs. In this paper we restricted our focus to
se domination for some classes of graphs.

D CONCEPTS OF GRAPH THEORY :

a vertex in G is A(G). The minimum degree among the vertices of G is denoted by min
"The vertex independence number [5,(G) of a graph G is the maximum cardinality of an

independence ‘Set of vertices in G. The greatest distance between any two vertices of a connected graph G is
called the diameter of G and is denoted by diam (G). Let G = (V,E) be a graph . A set D CV is said to
be a domination set of G if every vertex in V—D is adjacent to some vertex in D . The minimum
cardinality of the set D is called the domination number of G and is denoted by y(G) . For more details see
[2], [14], [18],[22]. Let D be a minimum dominating set in a graph G. If V-D contains a dominating set D’ of G,
then D’ is called an inverse dominating set with respect to D. An inverse dominating set D is called a minimum
inverse dominating set, if D consists of minimum number of vertices among all inverse dominating sets. The
number of vertices in a minimum inverse dominating set is defined as the inverse domination number of a graph G,
and it is denoted by yX(G).This concept was introduced by Kulli V.R. and Sigarkanti S.C. [13]. Also G. S. Domke
et al. [6], [7] characterized the graphs which satisfy y(G) + yX(G) = n. In their work, they gave a lower bound for
the inverse domination number for trees. They also provided a constructive characterization for the trees which
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achieve their lower bound. T Tamizh Chelvam, T Asir and G. S. Grace Premain [19], [20], [21] consider graphs G
with n vertices for which y(G) =

y}(G). They derived some bounds for yX(G) and y(G) through n and characterize the graphs with »(G) =y (G) =n
. Also they characterize the graphs with y(G) = y"}(G) = n—1 and characterized graphs with minimum degree at least
two for which the sum of their domination number and inverse domination number is » — 1. Further, they
constructed classes of graphs with minimum degree one for which the sum of their domination number and inverse
domination number is n—1 and finally they characterize all graphs for which the sum of domination number and
inverse domination number is n—1.

BASIC RESULTS ON INVERSE DOMINATION

Proposition 1[13]: If a graph G has no isolated vertices, then »(G) <y%(G) .

Proposition 2[13]: If a graph G has no isolated vertices, then (G) +y(G) < p.

Theorem 1[13]: Let D be a minimum dominating set of G. If for every vertex ¥ € IJ, in subgraph
(W[v]) is a complete graph of order at least 2, then y(G) = y"X(G).

Theorem 2[13]: Let t denote the family of minimum dominating sets of G, If ev
D £ 1,V - Dis independent, then y(G) + y}(G) = p.

Theorem 3[13]: If every nonend vertex of a tree T is adjacent to at least on

S =N(L) ( stems). Then »(G) + y}(G) = pif and only if the follo
(i) V—S is an independent set and

(ii) For every set x £ V' — (S U L], every stem in N(x) i
Domke, Dunbar and Markus [6] characterized graphs th
Theorem 6[13]: For any graph G with no isolated ve
is either C4, K or a graph described in Theorem

Theorem 7[13]: If G isa (p, q) graph with

Kulli and Sigarkanti conjectur
For any graph G withoutd

3.1 CLAW-FREE GRAPHS:

Theorem 11[1]: If G is a graph with &(G) > 1 satisfying y(G) = i(G) , then y{(G) < a(G) .
Since every claw- free graph G satisfies y (G) = i(G) we get the following corollary.
Corollary 2[1]: If G is a claw-free graph with &(G) > 1, then y(G) < a(G)..

Observation 1[1]: If a graph G without isolated vertices satisfies y(G) = a(G) , then G has
two vertex-disjoint y(G) - sets.
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3.2. BIPARTITE AND CHORDAL GRAPHS

Observation 2[1]: If G is a graph with (G) >1, then y{(G) <I'(G) and «(G) <I'(G).
Observation 3[1]: If G is a graph with §(G) >1 and «(G) = I'(G), then y"}(G) < a(G) .
Corollary 3[1]: If G is a bipartite graph, a chordal graph, a circular arc graph, a permutation
graph, or a comparability graph with §(G) >1, then y{(G) < a(G) .

3.3. VERY WELL-COVERED GRAPHS

A graph G of order n is said to be very well-covered if i(G) = a(G) = n/2. It is shown that Conjecture 1 is true for
every very well-covered graph. It is also proved that every graph that has a perfect matching andghas independence
number one-half its order satisfies Conjecture 1.

Theorem 12[1]: If G is a graph of order n that has a perfect matching and a(G) = n/2, then

I(G) =n/2.

Corollary 4[1]:1f G is a graph of order n that has a perfect matching and a(G) = n/2, th

7 HG) < a(G).

Since every very well-covered graph has a perfect matching the following consequence of Co ry 4.

Corollary 5[1]: If G is a very well-covered graph of order n, then y }(G) <

two sets X and¥,such that X is an independent

3.4.NEARLY BIPARTITE GRAPHS AND SPLIT GRAPHS

a graph G is called a split graph if its vertices can be partitioned i
set and G[Y] is a complete graph.

Theorem 13[1]: If G is a graph without isolated vertice
edges to one of its partite set Y such that each componen
Since Conjecture 2 is true for split graphs the corollar:
Corollary 6[1]: If G is a split graph with no isola
Allan Frendrup, Michael A. Henning , Bert Ra
generalized cactus graph G, that can be use

btained,from a bipartite graph by adding
aph, then y1(G) < a(G).

< o(G).

ahl Vestergaard gave an algorithm for
erse dominating set with at most o(G) vertices. In
uch that S is an inverse dominating set. Further
they defined a function s : S — ¥V (G) such th \ R for each vertex v € S. Output of algorithm is an
[<Ir].

Theorem 14[1]: If G #Kisag i hen y/(G) < a(G).

3.5. DIGRAPH

Definition 1[8]:
A directed grap , A),where V is a finite nonempty set and A is a subset of VxV - {(x,x) /
XZV } The ele re respectively called vertices and arcs. If a is an arc, and u and v are vertices

such that (u, a is said to join u and v.u is the tail (initial vertex) of A and v is the head (terminal vertex)
of A.

IN ON IN DIGRAPHS:

digraph. Let S be a minimum dominating set in a digraph D. If V — S contains a dominating set
is called an inverse dominating set with respect to S. The minimum cardinality of an inverse
dominating set of a digraph D is called the inverse domination number of D and is denoted by (D).
Definition 2[12]:
The upper inverse domination number I'(D) of a digraph D is the maximum cardinality of an inverse dominating
set of D.
Proposition 3[12]: For any directed cycle Cyp, p>2,
7(Czp) = p.
A yl-set is a minimum inverse dominating set of a digraph D.
Proposition 4[12]:1f a digraph D has a y-set, then
YD) <y (D) -----mmmmmeeee- (@h)
and this bound is sharp.
Proof: Clearly every inverse dominating set of a digraph is a dominating set. Thus (1) holds.
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The directed cycles Cyp, p > 2 achieve this bound.

Proposition 5[12]: If a digraph D has a y*-set, then y(D) + y* (D) <p ---------- (2) and this bound is sharp.
Proof: (2) follows from the definition of y* (D).

The directed cycles Cyp, p > 2 achieve this bound.

3.6. SEMITOTAL BLOCK GRAPH

Definition 3[17]: Let B = {Bx, Ba,...,Bp} be the set of blocks of G. The semi-total block graph Ty (G) of a graph G is
the graph whose point set is V(G) . B(G) in which any two points are either adjacent or the corresponding
members of G are incident. The points and blocks of G are members of Ty(G).

A non-empty set D =V U B is a dominating set of Ty(G) if every point in (V W B)-D is adjacent to at least one

point in D (Muddebihal, M.H. et al 2004). The domination humber of Ty(G) is denoted by y[T(G)] and it is defined
as the minimum cardinality taken over all the minimal dominating sets of Ty(G).

Let D be the minimum dominating set of Ty(G). If (V UB)-D contains a dominatin

Inverse dominating set of Ty(G). The Inverse domination number in semi-total block
and it is defined as the minimum cardinality taken over all the minimal Inverse dominating se

Observation 2[3]: For any path P, with n > 2 points,y [Ty (Pn)] :[H ,
Observation 3[3]: For any non-separable graph G, y1[T, (G)] = 1

Theorem 15[3]: For any tree T, y[To(T)] = yX(T).

Theorem 16[3]: For any graph G with p blocksy™ [To(G)] < p.

Theorem 17[3]: If y3(G) < y[Ts(G)] then y*(G) < p where pidith of blocks'of G.
Theorem 18[3]: For any connected graph G,

7HTu(G)] < ; where n is number of vertices of G.
Theorem 19[3]: For any graph G, y* [Ts(G)] <n -
Theorem 20[3]: For any graph G, y! [To(G)] = £,

number of G.
Theorem 21[3]:For any graph G without end
Theorem 22[3]: For any connected graph G wit

(i) 7 [To(G)] + 7 [T (G) ] < 2n- ,
(i) 5 [To(G)] 2 [To (G) 1 < -1

(G)
4

\Eic;) he independence
] <diam (G).
p

Theorem 23[3]: For any cg ted gra with p > 2 blocks,
(i) ' [To(G)] + 7 [Tu(G
(i) 7 [To(G)] .7 [TudG) TP

aphs was studied in [11] by Karthikeyan M., Elumalai A. They obtained exact
s and investigated interesting relations between inverse domination of Jump graphs

graph L(G) of G has the edges of G as its vertices which are adjacent in L(G) if and only if
ges are adjacent in G. They call the complement of line graph L(G) as the jump graph J(G) of
«@he jump graph J(G) of a graph G is the graph defined on E(G) and in which two vertices are
adjacent if andonly if they are not adjacent in G. Since both L(G) and J(G) are defined on the edge set of a graph
G.
Remark 1: The isolated vertices of G (if G has) play no role in line graph and jump graph transformation. Here they
assume that the graph G under consideration is non-empty and has no isolated vertices found in [5].
Definition 5: Let J(G) = (V,E) be a jump graph. Let D be a minimum dominating set in a jump Graph J(G). If V —
D Contains a dominating set D’ of J(G), then D' is called an inverse dominating set with respect to D. The
minimum cardinality of an inverse dominating set of a jump graph J(G) is called the inverse domination number of
J(G) and it is denoted byy*[J(G)].
For any graph G, with p <4, the jump graph J(G) of G, is disconnected. Since only the connected jump graph is
studied, p >4 [10].
Theorem 24[11]: 1. For any path Pp with p >5 ,y’![ J(Pp)] = 2

2. For any Cycle Cp, with p >5, y[ J(Cp)]= 2
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3. For any complete graph Kp, with p > 5y"[ J(Kp)]> 2
4, For any complete bipartite graph iy, 1,

2 fork,, wheren =2

T’_l[.-'r(f{m.n}] = { 3 for k,, where myn = 3

5.For any wheel Wp,

_ Jforp=25,6
) ={ 3

Theorem 25 [11]: For any connected graph G, y1[ J(G)] > 2.
Theorem 26[11]: For any connected (p, q) graph,y[ J(G)] < q - pi(G) + 1.

Theorem 27[11]: For any connected graph G with diameter, diam(G) > 2, y1[ J(G)] > 2.
Theorem 28[11]: For any connected graph G with circumference, circum (G) > 4,

7 IG)= 2.

Theorem 29[11]: For any tree T with diameter greater than 3, y[ J(G)] > 2

Theorem 30[11]: For any connected (p, q) graph G, y [ J(G)] < q — A(G) where A(G) is the
maximum degree of G.

Theorem 31[11]: For any connected graph G without pendant vertex ,
7IG)N<6(G).

3.8. SQUARE GRAPHS

Definition 6[9]:The square of a graph G denoted by G?,
are joined in G?if and only if they are joined in G by
was introduced in [9].

M. H. Muddebihal and Srinivasa G [15] establish on inverse domination for square graphs
Let D be a minimum dominating set of a square gr. . contains another dominating set D' of G?,
.y—l 2) .
Theorem 32[15]: Let D and D' be, y-set and y pectively. If y(G?) = y1(G?), then each vertex in D is
of maximum degree.
Theorem 33[15]: For any conn raph G,(Gz) if and only if G2 has at least two vertices of degree (p —1).

Proposition 6[15]: ¥~ [Kj 1";,:} =yt (Kf.p} =yt [K;f,_. ;.1:} =1

aph is a graph in which the vertex set can be divided into two disjoint vertex subsets X and Y
e has one end in X and an another end in Y . A graph G is said to be cubic bipartite if it is

V. Anandkumar, Radha Rajamani lyer [4] discussed the relation between inverse domination number and
independence number of a finite simple connected graphs.

Theorem 41[4]: An independent set of a graph G is an inverse dominating set if and only if it is maximal in
(v —D).

Theorem 42[4]: If G is a complete graph of order p > 2, then y }(G) = B(G).

Theorem 43[4]: If every non-end vertex of a graph G is adjacent to at least one end vertex, then y1(G) = B(G).
Theorem 44[4]: In any simple graph G, the addition of an edge decreases the number of minimal inverse
dominating sets.

Theorem 45[4]: For any cubic bipartite graph, y1(G) < 5 .
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INVERSE BLOCK DOMINATION IN GRAPHS

Numerous applications of inverse domination and recent research on different classes of graphs created an interest
which has triggered us to define inverse block domination and initiate work on inverse domination in block graphs.
A maximal induced sub graph without cut vertex is called a block of G. For any (p, q) graph G, a block graph
is the graph whose vertices correspond to the blocks of G and two vertices in B(G) are adjacent
whenever the corresponding blocks contain a common cut vertex in G. Block domination is introduced by M. H.
Muddebihal et.all [16].A set DSV[B(G)] is said to be a dominating set of B(G) if every vertex inV[B(G)] — D is
adjacent to some vertex in D . The minimum cardinality of the set D is called the block domination number of G
and is denoted by y[B(G)].

If (V[B(G)]-D) contains another dominating set say D’, then D’ is called the inverse block domi
respect to D. The minimum cardinality of the set D' is called inverse block domination numbe,
[B(G)].We obtain inverse block domination number of some standard graphs, which ar
Theorem 4.1.

Theorem 4.1: 1. For any path P, with p >3, ™ *[B(Pp)] = E}

2. For any star Ky p with p > 3, ¥~ *[B(K,,)] = 1.

Proposition 4.1: If G has exactly one cutvertex incident with » > 2 number, locks, th
7[B(G)] = 1. }

CONCLUSION

In this paper we surveyed some basic results of inverse do ph G and some special classes of graphs
that involve components of G. Block domination and i inations may have applications in war
planning as each vertex of B(G) represents a group of i ating groups are in contact with all
other groups. In this regrd we obtain inverse block ination ber for'some standard graphs and some more
interesting results are in progress.
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