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Abstract:-Strong (G, D)-number of Graphs was introduced by Palani K and SanthaanaGomathi C. Let G be a (V, E) graph. A
dominating set is said to be a strong dominating set of G if it strongly dominates all the vertices of its complement. A (G, D)-set D of
G is said to be a strong (G, D)-set of G if it strongly dominates all the vertices of V-D. Strong (G, D)-number of Product graphs was
discussed by S.Velammal,S.Rajalakshmi and K Palani. Strong (G, D)-number of Middle graphs was discussed by
M.Mahalakshmi,A.Sony& K Palani. In this paper, we find the strong (G, D)-number of Inflated Graphs of some standard graphs.

I. INTRODUCTION

“Graph Theory” is an important branch of Mathematics. It
has grown rapidly in recent times with a lot of research
activities. In 1958, domination was formulized as a
theoretical area in graph theory by C. Berge. He referred to
the domination number as the coefficient of external
stability and denoted as B(G). In 1962, Ore [6] was the first
to use the term ‘Domination’ number by 8(G) and also he
introduced the concept of minimal and minimum
dominating set of wvertices in graph. In 1977,
Hedetniemiet.al[5] introduced the accepted notation y(G) to
denote the domination number. Let G = (V,E) be any graph.
A dominating set of a graph G is a set D of vertices of G
such that every vertex in V-D is adjacent to atleast one
vertex in D. The minimum cardinality among all dominating
sets of G is called the domination number of G. It is denoted
by y(G).The concept of geodominating (or geodetic) set
was introduced by Buckley and Harary in [1] and Chartrand,
Zhang and Harary in [2, 3, 4]. Let u, v eV(G). A u-v
geodesic is a u-v path of length d(u, v). A vertex x is said to
lie on a u-v geodesic p if x is any vertex on p. A set S of
vertices of G is a geodominating (or geodetic) set if every
vertex of G lies on an x-y geodesic for some x,y in S. The
minimum cardinality of geodominating set is the
geodomination (or geodetic) number of G. It is denoted by
0(G). K. Palaniet.al[7,8,9] introduced the concept (G,D)- set
of graphs. A (G,D)- set of graph G is a subset S of vertices
of G which is both dominating and geodominating (or
geodetic) set of G. A (G,D)- set of G is said to bea minimal
(G,D) set of G if no proper subset of S is a (G,D)- set of G.
The minimum cardinality of all minimal (G,D)-set of G is
called the (G,D)- number of G. It is denoted byyg(G). In
[10] C. SanthaanaGomathi K. Palani and S.Kalavathi
initiated the study of strong (G,D)-number of a graph. A
strong (G,D)-set is a (G,D)-set D which strongly dominates
all the vertices of V-D. K. Palani et.al [11,12] investigate the
(G,D)- number of Middle and Product Graphs. Given a
graph G with §(G) = 1, a graph denoted by G, is obtained

as follows:To each ueV(G), a clique A, of order degguis
obtained and a bijectiong, : N(u) — A, is constructed. ¢ (V)
is denoted by v’ for all v e N(u), V(G)) = Uyev () A, and
E(G) = U E(Ay) U {u'V: uve E(G)}. V'eA,, U€A,. The
graph G, is known as the inflated graph of G. In this paper,
we investigate the strong (G,D)-number of Inflated graphs
of some standard graphs. The following theorems are from
[10].

1.1 Theorem: sY;(B,) = 2+["3i]

1.2 Theorem: s¥;(C,) :E]

1.3 Theorem: Any strong (G,D)-set contains all the extreme
vertices of G. In particular, all the end vertices of G.
2. Strong (G,D)-Number of Inflated graphs.
Here we investigate the strong (G,D)-Number of Inflated
graphs of P,, Cp,, K;,,K1,n, Dmnétc,..
2.1 Proposition:
2n—4-].

SV (I(R)) = 2+ [22
Proof:

Figure 2.1
In a path, there are 2 end vertices and n-2 vertices of degree
2. Therefore, Inflated graph of P, is again a path on 2(n —

2) + 2 = 2n — 2vertices. Hence, by  theoreml.l,
sYz(I(B,)) = sY;(Pyp—2)

_a4 [Zn — 4]

h 3

2.2. lllustration:
sY;(I(P;)) = 6

Proof:
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Ay,
Figure 2.2 Figure 2.4
1(P;) = Py, Therefore, sY;(1(C3)) = s¥;(Cq)
Therefore, sY; (I1(Py)) = sY;(Py2) 10
14 — = 7 + [?] = 6.
=2+[C—=—1 2.5.Proposition:
sY;(I(P;)) =2+4=6 sY;(I(K,) =n—1
2.3. Proposition: Proof:
1 (16) = [Z_n] K, is a regular graph of degree n — 1.
G n 30 Hence, I(K,) contains n cliques with n — 1 vertices. Let
Proof: thembe K! K2 | K3 {,.... K';.

Consider one of the cliques with n — 1 vertices, say K}_;.
Label the vertices of this clique as vy, v, V3, ... Vp_q.

Now, label the vertices adjacent to vy, vy, vs, ... v,_1 in the
remainingn — 1 cliques as vy, Va1, V31, - V1)1 — — —
— — ——— (1) asin figure 2.5.

Vp-1

Figure 2.3
In a cycle, every vertex is of degree 2.Therefore, the inflated
graph of C , is again a cycle of 2n vertices.Hence,by
theorem 1.2, s¥; (I(C,))) = s¥;(Cza) = [ 5] Figure2.5
2.4. lllustration: These n — 1 vertices dominate the vertices of I(K,,).
Inflated graph of Csis given in the following figure. Also, I(K,,)is a regular graph. Therefore, any dominating set
Proof: of I(K,,) is also a strong dominating set of I(K,,).

Further, distance between any two vertices in (1) is 3 and
every vertex other than those in (1) lie in a geodesic joining
two vertices of (1).

Therefore, S = {v1;v21,v31, ... Vu_1)1} is a strong (G, D)
set ofI(K,,).

Therefore, s¥; (I(K,)) < IS|=n—1
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Further, no set with less than |S|vertices is a strong (G, D) —
set of I(K,,).

= sYp (1K) = 18|
sV (1K) = 1Sl = n—1.
2.6. llustration:
sY;(I(Ky)) = 3.
Proof:

o ax

Figure 2.6
From the figure 2.6, we have
sY;(I(Ky)) = 3=4-1.
2.7. Nlustration:sY; (I(Ks)) = 4. s N

Proof:
i »’
<[ YA
\ LA . Figure 2.8
" >< In the inflated graph of K,, each vertex is of degree 6. In
figure 2.8, the rounded vertices form a minimum strong
i - (G,D)-set.
Therefore,s¥; (I1(K;)) =6 =7 —1.
238 - 2.9. Proposition:
' >< »; >< s¥ (1(Kyn)) =n+1
- " u
Figure 2.7
From the figure 2.7, s¥; (I(Ks)) = 4
=5-1

2.8. Hlustration:

sY;(I1(K7)) = 6.
Proof:

Proof:

Figure.2.9
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Here S= {Au; — u'/ i=1to n } is the set of end vertices and S, ={Avi-V', Av,-v,.....,Avp,-V'}
hence every strong (G,D)-set contains S. Further, <V(I (5 US,isthe set of extreme vertices of I(Dpn) -
Kin ) )- S> is complete. Hence, SU {Au-v;} forms a  Therefore, S = S;US, is a subset of every strong (G,D)- set

minimum strong (G,D)-set of I(K;,) Vi =1ton. of I(Dye) -
Therefore, sY; (I(Kl,n)) =IS|+1=n+1. Further, SU{Au-v,Av-u'} is a minimum strong (G,D)- set
2.10. Hlustration: Of Kinn -

Hence, sY;(I(Dpn)) =ISI+2 =m+n+2.
2.12. lllustration:

s¥; (1(Ky5)) = 6

Proof: Inflated graph of Dy 5
Proof:
Auy —u' uy' v u'
72N
= J Avy— o' vy vs' Avg—v'
Auy —u' Aul @
@_ 5] ug’ Av
Avg—u vy v,/
0
9
Avy-v' Avy-v'
Avyv'
Figure .2.12
’ From the figure 2.12, it is clear that the rounded vertices
, Figure 2.10 _ form a minimum strong (G,D)- set of I(Ds 5).
From the figure 2.10, it is clear that the set of vertices .Sy (I(D )) — 10
S= {Au; —u'/ i=1 to 5 }U {Au-v,} forms a strong (G,D)- - Ste 35))
set of 1(Kys). 5 13p 9 =3+5+2
.13Proposition:
Theggfotgss; (I(K1'5)) o= 5 L. The inflated graph of Wj
2.11. Proposition Proof:
Let D,,, , denote the Double star. Then, : .
pé! 4
Y (I(Dp)) =m+n+2.
Proof: v {30 Vs v, Av, v,
Auy —u' uy v’ ' Vr ‘74' r
L 4 Av, v vy v, Av,—v' A‘- Vi
@ 5 ' Av * v '

. . u,, ' * ' ' Va —_
D . Vo v Vi
vy’ Vs v
.

[
-y
Avyv' > lAvy- v’ Vg

Avg !

Figure 2.11 Figure 2.13
Without loss of generality, assume that m < n. As in the ~ From the figure 2.13, it is clear that the rounded vertices
previous theorem, let the vertices be referred along with the ~ form a minimum strong (G,D)-set of I(Ws).
cligue name in which they appear. Let S; ={Au;-u', Au,- = s¥; (I(WS))z 4.
u,.....,Aup-u}t
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2.14.Proposition:
sY;(1(wy)) =6.
Proof:

vy’
Figure 2.14

Let the vertices be referred along with the clique name in
which they appear (i.e)Au-v;, Avi-v, etc. Obviously,
S={Av-v3, Av-v, AVi-Ug, AV,-v3, Avaus, AVs-1g} is one
of the minimum strong
(G,D)- sets of I(W-) as in figure 2.14.
Hence, sY; (I(W;)) =|S|=6.
2.15. Proposition:
Inflated graph of K 3
Proof:

Figure.2.15
| (K3 ) asinfigure 2.15.1t is clear that
S = {Au, — vy, Auy — v, Av, — Uy, Avs — u,} isa minimum
strong (G, D) set of I(Ky3).
Hence, sY; (1(K,3)) =IS|= 4.
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