International Journal of Computational Science and Mathematics.
ISSN 0974-3189 Volume 8, Number 1 (2016), pp. 1-7

© International Research Publication House
http://www.irphouse.com

Split block subdivision domination in fuzzy graphs

C.|V.R.Harinarayanan® and S.Geetha?

'Government Arts college, Paramakudi Tamilnadu, India
’Kings College of Engineering, Punalkulam, Thanjavur Tamilnadu, India

Abstract

Let G be a fuzzy graph. B(G) is a fuzzy block graph of G. SB[G] is a
subdivision fuzzy block graph of B[G]. A dominating set D of V[SB(G)] isa
split dominating set in SB[G], if the induced subgraph V[SB(G)|-D is
disconnected in [SB(G)]. The split domination number of [SB(G)] is denoted
by 7.,(G) which is the minimum cardinality of a split dominating é in
[SB(G)]. In this paper bounds on ¥, were obtained in terms of vertices,
blocks, and othe domination parameters of G.

Keywords Fuzzy block graph, subdivision fuzzy block graph, split
domination number.

1.Introduction
Let V be afinite non empty set and E be the collection of all two element subsets of

V.

A fuzzy graph G=(o,u) is a st with a par of relaions
oV —[01] and p:V xV —[04] such that u(u,v)< o(u)ro(v) foral u,ve v .

A non empty set D c V' of afuzzy graph G = (o, 1) is adominating set of G if every
vertex in V-D is adjacent to some vertex in D.The domination number {G) is the
minimum cardinality taken over all the minimal dominating sets of G.

The order of afuzzy graph G isO (G)=> o (u)

ueV

The size of afuzzy graph G is S (G)= > u(uv)

uve £

A dominating set of afuzzy graph G is a split (non split) dominating set if the induced
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subgraph (V¥ — D) is disconnected (connected).

The split (non split) domination number ¥,(G)[y,,(G)] is the minimum cardinality of
a split(non split) dominating set.

Two nodesthat are joined by a path are said to be connected.

A vertex v of afuzzy graph G is called a cut vertex if removing it from G increases

the number of components of G.
The vertex cover in afuzzy graph G isa set of vertices that covers all the edges of G

The vertex covering number o, (G) is a minimum cardinality of of a vertex cover in

G

An edge cover of G isthe set of edges that covers al the vertices. The edge covering
number ¢, (G) of G isthe minimum cardinality of an edge cover.

The edge independence number B,(G) of G is the minimum cardinality of an

independent set of edges.
A dominating set D of a Fuzzy graph B(G) is a split block dominating set if the

induced subgraph (V[B(G)]- D) s disconnected. The split block domination number
7., (G)is the minimum cardinality of split block dominating set.
A dominating set D of G is a cototal dominating set if the induced subgraph <V - D>

has no isolated vertices. The co total domination number 7, (G) is the minimum

minimum cardinality of a co total dominating set. The split dominating set of SB(G)
is denoted by 7., (G)

The subdivision fuzzy graph S(G) of a fuzzy graph G is the fuzzy graph obtained
from G by subdividing each edge of a fuzzy graph G.
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Example:
0 (8=0.5 0 (b)=0.4 0 (c)=0.6 o (d)=0.3
0 (©)=0.2 o (f)=0.1 ¢ (g9)=0.3 o (h)=0.2
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0 (8)=0.6 o (b)=0.2 0 (c)=0.3 o (d)=0.2
o (e)=0.3 o (f)=0.2
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0 (8=0.6 0 (b)=0.2 0 (c)=0.3 o (d)=0.2
o0 (6)=0.3 o (f)=0.2

0(1)=0.4 ¢ (2=0.4 0 (3)=0.2 0 (4)=0.1
0 (5)=0.1 ¢ (6)=0.2 0 (7)=0.2

Theorem:|
A split dominating set D of G is minimal for each vertex ve D, one of the following

conditions holds:
i) There existsavertex ue V — D, such that N(u)n D ={v}

ii) v is an isolated vertex in (D)
iii) ((V — D) U{v}) is connected
Theorem:l|

PA(G)
1+ A(G

For any fuzzy graph G, 7,,(G)<

~—
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2.Main Results
Theorem2.1:

Let G bae fuzzy graph G with n blocksand » > 2, then ., (G)<n-1

Proof:
For any fuzzy graph G with n=1 block, a split domination does not exists. Hence we
need n>2 blocks. Let S ={B,,B,,....B,} be the number of blocks of G and M

={b,,b,,....h,} be the vertices in B(G) with corresponding to blocks of S. V
={v,v,,.v,}  denote the st of vetices in [SB(G). Le
V, ={v,,vprv, B1<i<n ,V, cV beaset of cut vertices.Again consider asubset 7'
of V suchthat Vv, e Nw) ANV )and v, =V -V}

Let ¥V, ={v,,v,,..v, h1<s<n ,Vv, eV which are not cut vertices such that
N(V,)nN(V,)=®, then {V, UV, } is adominating set. Clearly V[SB(G)].- i, u 7, }
=H is a disconnected fuzzy graph. Then (V,uUV,) is a y,, st of G. Hence
Vol =7,,(G)= 7, <n-1

ssb —

Theorem 2.2:

Let G be afuzzy graph G with n > 2 blocksthen y_, (G) < PA(G)
; 1+ A(G)

Proof:

Consider fuzzy graphs with n > 2 blocks. If n=1, split dominating set does not exists..
Let S={B,,B,,.....B,} be the number of blocks of G and M ={b,,b,,....b, } be the
vertices in B(G) with corresponding to blocks of S. V={v,,v,,....v, } denote the set of
verticesin [SB(G)].Let D be a split dominating set of [SB(G)].

By theorem, each vertex ve D, there exists a vertex ue V[SB(G)|- D is a split
dominating set in [SB(G)]. Thus ¥(G) < V[SB(G)]- D . Thisimplies ¥(G)< p- ..,

- PAG)

"1+ A(G)

For any fuzzy graph G, 7,(G)

By using the above theorem |1, we have v, (G) < _pA(G)
§ 1+ A(G)

Theorem2.3:
For any fuzzy graph G with n>2 blocks, then y,,(G)= a,[B(G)] , where e, is
vertex covering number of B(G).

Proof:
We consider only fuzzy graphs for which n#1. Let S={B,,B,,....B,} be the
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number of blocks of G and M ={b,,b,,...h,} be the vertices in B(G) with
corresponding to blocks of SLet V ={v,,v,,...v,} denote the set of vertices in
[SB(G)] suchthat M c ¥/

AganD=={v,,v,,...v,}, 1<i<n,DcV suchthat N(vi)ﬁN(vj)zvk WV, v, €D
Hence (V[SB(G)]- D) is disconnected, which gives [V[SB(G)]- D| = 7,,,(G)

Now M, ={b,,b,,eeeeeeceneen. b.},1<i<n and M,c M and each edge in B(G) is
adjacent to atleast one vertex in
M,. Clearly |M1| = o, [B(G)]. Hence |V[SB(G)]—D|2|M1| which gives

Y (G) 2 o[ B(G)]

Theorem 2.4
For any connected fuzzy graph G with »>2 blocks and N end blocks, then

¥ (G)S UG)+ N

Proof:
Suppose fuzzy graph G is a block.Then by definition split domination does not exists.

Now assume G is a fuzzy graph with at least 2 blocks. n#1. Let S ={B,,B,,.....B, }
be the number of blocks of G and M ={b,,b,,....b,} be the vertices in B(G) with
corresponding to blocks of SLet V ={v,,v,,...v,} denote the set of vertices in
[SB(G)]. Suppose D isay, —set [SB(G)] of G, whose verticesisV ={v,,v,,....v, }

Note that atleast one v, € S. Moreover, any component of V-S is of size atleast

vertices in G and D, = {u,,u,,...u;,} 1<i<n, D, cS,. Every vertex of S, — D, is
adjacent to atleast one vertex of D,

Suppose there exists a vertex ve D, such that every vertex of D, — V] is not adjacent
to atleast one vertex uelS,—{D,-v}]] . Thus [S,—D,|=4G) . Hence
|D|<|S, —D,|+ N whichgives y,,(G)< {G)+ N

Theorem2.5:
For any connected fuzzy graph G with n > 2 blocks then 7., (G) > ,(G)-1, where

B,(G) isthe independent number of G.

Proof:
By the definition of split domination, n #1. Let S ={B,,B,,.....B, } be the number of

blocks of G and M ={b,,b,,....h, } be the vertices in B(G) with corresponding to
blocks of S. Let V={v,,v,,...v,} denote the set of vertices in [SB(G)] such that
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McV LetH={v,v,,..v,} betheverticesin G. We have the following cases:
Case i) Suppose B(G) is a tree. Let V! ={v,,v,,...v, } are cut vertices in [SB(G)].
Again ¥V, ={v;,v,,ecev, } 1<t<s and V, c V' forallv, eV, . Then we consider
VIV VE where V, ={v,, vy, }=Vy UV, UV, with  the property that
N(vi)ﬁN(vj)=¢ v. e V) and Vv, e Viand V} is a set of al end vertices in
SB(G).

Again <V[SB(G)]> =J whereevery ve J is an isolates. Thus‘Vl"‘ =7.,(G)

Case 2 Suppose B(G) isnot atree.

Subcase2.1

Assume B(G) is a block. Then in [SB(G)], V[SB(G)]=V[B(G)]+{ k} |K| =P, is the
number of isolates in V[SB(G)]-V[B(G)]. Hence |[V[B(G)] = B, —1. Thisimplies that
¥ (G)2 B,(G)-1

Theorem 2.6:
For any fuzzy graph G with n > 2 blocksthen 7., (G)+ #(G)< p+1

Proof:
Suppose the fuzzy graph G has only one block, then split domination does not exists.
Hence n>2. Suppose n#1. Let S ={B,,B,,....B, } be the number of blocks of G

andM={b,,b,,....b, } bethe vertices in B(G) with corresponding to blocks of S.Let H
={v,,v,,..w,} denote the st of vetices in G. Take V
={v,,vypev, }A<i < n suchthatJ c H and Yv, € H—J is adjacent to one vertex

Now let S, ={B.}wherel<i<n, S, c S and VB.c S, are non end blocks in G.
Then we have ¥, c ¥ which corresponds to the elements of S[S, ] such that 7, forms
a minimal dominating set of [SB(G)]. Since each element of V,is a cutvertex, then
Vi|=7,(G). Further V, 0 J < p+1.Thisimpliesthat y,,(G)+ 1(G)< p+1.

Theorem 2.7
For any nontrivial fuzzy tree with n > 2 blocks, 7,,(G)=> 7., (G)-1

Proof:

be a subset of V(G)=H which ae end vetices in GlLe T=
:{vl,vz, ..... vj}gV(G)withlﬁjSp such that
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Vv, € J,NW)AN(v,)=¢ and (V(G)-(H,uJ)) has no isolates then
|H, UJ| =7, (G.) Let V ={v,v,,...v,} be the vetices in [SB(G)]. Consider D
={v vy, }=V, UV, UV, be the sat of dl vertices of [SB(G)] where
Vv, € V, and v, € V, with the property that v, " N(v,)=¢ ,¥v, € V; is, the set of all
end vertices in [SB(G)]. The (D) is an isolates.|D| gives minimum split dominating
st in [SB(G)].
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