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1. Introduction:

Let G = (V, E) be a flower graph of order n(r — 1). A subset D of V is called dominating
set if for every vertex v € V — D, there exists a vertex u in such that u is adjacent to v. The
smallest cardinality of a minimum dominating set in G is called the domination number of G
and is denoted by y(G). Any dominating set with y(G) vertices is called y —set of G.A
dominating set D’ contained in V — D is called an inverse dominating set of G with respect to
D . The smallest cardinality among all minimum dominating sets, in V — D is called the inverse

dominating set of G which has y’(G) vertices is called a y' —set of G.

Definition: 1.1

If e = {u, v} is an edge of G, written as e = uv, we say that e joins the vertices u and
v. Also, we say that u and v are adjacent vertices, u and v are incident with e.
Definition: 1.2

A walk of a graph G is an alternating sequence of points and lines
Vo, X1, V1, X2, U2, .., Un_1, Xn, UVp beginning and ending with points such that each line x; is

incident with v;_; and v;.

A walk in which all the vertices are distinct is called a Path. A path of n vertices is
denoted by FB,,. A closed path is called a Cycle. Generally a cycle with n vertices is denoted by

Ch.

Definition: 1.3

Let G = (V,E) be a graph. A subset D of V is called dominating set if every vertex in
V — D is adjacent to a vertex in D. The minimum cardinality of a dominating set in G is called

the domination number of G and is denoted by y (G).
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Definition: 1.4

Let G = (V,E) be a graph. Let D be a minimum dominating set of G. If V — D contains
a dominating set D' is called an inverse dominating set with respect to D the minimum
cardinality of all inverse dominating sets of a graph G is called the inverse domination number

of G and it is denoted by y'(G).

Definition: 1.5

The degree of vertex v in a graph G is the number of edges of G incident with v and is

denoted by dg(v) or deg v. (or) simply d(v).

Definition: 1.6

A Graph G is called a n X r flower graph if it has m vertices which form a n-cycle and
1 sets of n — 2 vertices which form r-cycle around them n-cycle so that each r-cycle uniquely
intersects with the n-cycle on a single edge. This graph is denoted by f,«. It is clear that f,,
has n(r — 1) vertices and nr edges. The r cycles are called the petals and the n cycles is called
the centre of f,,. Then n vertices which form the centre are all of degree 4 and all the other

vertices have degree 2.

Theorem: 1.7

Let G = f,,«, then,

Y (o) ={k —Dn+y'(fars), k=123 i=012 where,r < 11}

Proof:
Let G = fyx, be a flower graph of order n(r — 1) and r = 3k +1

Case (i)
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The flower graph G = f,,«3 1s given in figure 1.1

/\ )

//?\'

Figure 1.1
Now the vertices of G can be partitioned in to two sets S; and S, such that
Si={v;1/ i=12,..,n}and
S, ={v;,/ i=12,..,n}
Let D = {vg37 1/ i =012..,[3]}is the required minimum dominating set of G and

D" = {vazz 1/ i=012...[3]} is the required inverse dominating set of G.

Thus the cardinality of D and D’ is E]

Hence y(G) =y'(G) = E]
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The flower graph G = f,«¢ 1s given in figure 1.2

Figure 1.2

The vertices of G can be partitioned in to two sets S; and S, such that
Sl = {Ul' 1/ i=12, ...,n}and
S;={v;j/ i=12.,mj=23..5}

Let = {(vm ) (vm 4), (V2k 3)/ =012 [Flik=12,..[3 } is the required

minimum dominating set of G and

D' ={(vy 1), (172]- 4), (Varz13)/ Li=12.., E];k =012, .., B] } is the required

minimum inverse dominating set of G.
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Therefore, the cardinality of D and D' is n + E]

Hence, y(G) =y'(G) =n+ E]

The flower graph G = f,,x9 is given in figure 1.3

>

v

Figure 1.3
Now the vertex of G can be partitioned in to two sets S; and S, such that
Si={v; 1/ i=12,..,n}and

S;={vij/ i=12,..,mj=23..8}

Let D = {(vair 1), (vayet o) (Varat 7) W2 3) W2a 6)/ k= 012..,[2;d = 12[;]}

is a required minimum dominating set of G and

D' = {(vyi 1), (v2) 1), War 7), Vagt 3), Vaawt o) /i = 12, u d=012,..., E] } is the

required minimum inverse dominating set of G.
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Thus the cardinality of D and D’ is 2n + E]
Hence y(G) =y'(G) =2n+ E]
Thus, ¥ () = {(k — D+ [2]}

V' (Faxr) = {(k —Dn+ E] , where r = Sk}
Putk = 1ineqn (1) we get, y(G) =y'(G) = E]
Putk = 2 ineqn (1) we get, y(G) =y'(G) =n + E]
Put k = 3 ineqn (1) we get, y(G) =y'(G) = 2n + E]
Therefore, ¥ (frxr) = {(k - Dn+ E]}

=V (fuxr) = {(k —Dn+ E] where r = 3k, r < 11}
Case : (ii)

The flower graph G = f;,«4 is given in figure 1.4
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S1={v;1/ i=12,..,n}and
S;={vij/ i=12..,mj=23..6}

Let D = {(v; ,), (vj 5) / i =12,..,n}is the required minimum dominating set of G and
D' = {(v;4), (vj 4) / i=12,..,n;j =12,..,n}is the required minimum inverse dominating set

of G.
Thus the cardinality of D and D' is 2n.
Hence, y(G)=y'(G)=2n

The flower graph G = f,,x10 1s given in figure 1.6

Figure 1.6

Now the vertices of G can be partitioned in to two sets S; and S, such that

Sl = {vi 1/ i=12, ...,Tl}and

S;={v;;/ i=12,..,mj=23..9}
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Let D ={v;;/ i=12,..,n; j = 1,47}is the required minimum dominating set of G and

D" ={v;;/i=12,..,n;j=258}is arequired minimum inverse dominating set of G.
Thus the cardinality of D and D' is 3n.
Hence y(G)=y'(G) =3n
Thus, ¥ (faxr) = {(k — 1)n + n}
V' (faxr) ={(k — Dn+n wherer =3k +1,r<11} ... Q)
Putk = 1ineqn (2), we get, y(G) =y'(G) =n
Putk = 2 ineqn (2), we get, y(G) = y'(G) = 2n
Put k = 3 in eqn (2), we get, y(G) = y'(G) = 3n
Therefore, ¥ (fuxr) = {(k — 1)n+n
¥ (faxe) = {(k = Dn +n where r =3k + 1,7 < 11}
Case : (iii)

The flower graph G = f;,«5 is given in figure 1.7
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Figure 1.7
Now the vertices of G can be partitioned in to two sets S; and S, such that
S1={v;1/ i=12,..,n} and
Sy ={v;j/ i=12..,nj=24}

Let D ={(v3gz 1), V3537 4), (v3j 3)/ i=012,..,nj=12.,n}is the required

minimum dominating set of G and

D' ={(vsiz1 1), V352 3), (V34 2)/ i =012, ..,m;d =12,..,n; and j=14}is a required

minimum inverse dominating set of G.

Thus the cardinality of D and D' is n + [nTH
Hence y(G)=vy'(G)=n+ ["T“

The flower graph G = f,«g is given in figure 1.8
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Figure 1.8
Now the vertices of G can be partitioned in to two sets S; and S, such that
Si={v;1/ i=12,..,n} and
S;={vij/ i=12,..,m j=23,..7}

Let D = {(vamz j), (st k), (W3q p)/i=012,..,m; j =147k =25p =3,6,d = 12,..,n}

is the required minimum dominating set of G and

D' = {(vamt j), (V332 ), (V3 332)/ i =01,2,..,n;j = 1,47k = 3,6} is a required minimum
inverse dominating set of G.

The cardinality of D and D' is 2n + [nTH
Therefore, y(G) = y'(G) = 2n + [”T“

The flower graph G = f,,«1; is given in figure 1.9

1
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Figure 1.8
Now the vertices of G can be partitioned in to two sets S; and S, such that
Si={v;4/ i=12,..,n} and
S;={vij/ i=12,..,m j=23,.7}

Let D = {(vaiz ;) (Vaigt 1) (V3q p)/i= 012, m; j = L4k = 2,5;p = 3,6;d = 1,2,..,n}

is the required minimum dominating set of G and
D' = {(vm j), (V32 1), (V3 332)/ i=0,12,...,m;j = 147;k = 3,6} is a required minimum
inverse dominating set of G.

The cardinality of D and D' is 2n + [nTH

n+1

Therefore, y(G) =y'(G) = 2n + [ 3

The flower graph G = f,,x1; is given in figure 1.9
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Figure 1.9
Now the vertices of G can be partitioned in to two sets S; and S, such that

Si={v;1/ i=12,..,n} and
Sy ={vij/ i=12.,mj=23,.,10}
Let D = {(vam1 j), (Vamz 1), (V3a p) /i = 012, ., j = 147,10k = 369 d = 1.2, .., m;

p =258} is the required minimum dominating set of G and

D' = {(vam1 ;) (vamz 1) (Vaap)/ i= 012 om;j =258k =147d=12,..,mp =369} is

a required minimum inverse dominating set of G.

The cardinality of D and D' is 3n + [nTH

n+1

Hence y(G) = y'(G) = 3n + |~

Thus ¥ (foxr) = {(k = D+ n+ [}
V() = (= Db+ [22]} wherer =3k42r<} 3)
Putk = 1in eqn (3).we get, ¥(6) =¥'(6) =n+ [

n+1

Put k = 2 in eqn (3),we get, y(G) = y'(G) = 2n + [
n+1
Put k = 3 in eqn (3),we get, y(G) = y'(G) =3n + [

Therefore, ¥ (fuxy) = {(k Dn+n+ [Ml }

Y (fuxr) = {(k - Dn+n+ [nTH]} where r =3k + 2,7 < 11}
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compaining eqn (1),(2) and (3) we get,

V(fuxr) = {0k = Dt y(Fozi))

Y (fuer) = (k= D4y (o))

where =3k +1,i=0,1,2 for case (i), (if)and (iii)respectively and k = 1,23
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