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1. INTRODUCTION:

ThefirstdefinitionoffuzzygraphswasproposedbyKafmann,from thefuzzyrelations
introduced by Zadeh. Although Rosenfeld introduced another elaborated definition, including
fuzzyvertexandfuzzyedges,andseveralfuzzyanalogsofgraphtheoreticconceptssuchas paths,
cycles, connectedness and etc. The concept of domination in fuzzy graphs was
investigatedbyA.Somasundaram,S.SomasundaramandA.Somasundarampresentthe
conceptsofindependentdomination,totaldomination,connecteddominationoffuzzygraphs.  C.
Natarajanand S.K. Ayyaswamy introduce the strong (weak) domination in fuzzy graph. The
first definition of intuitionistic fuzzy graphs was proposed by Atanassov. The concept of
dominationinintuitionisticfuzzygraphs was investigated by R.parvathi and G.Thamizhendhi.

In this paper we define regular domination set and regular dominating number in
Intuitionisticfuzzy graph and investigate some properties and bounds of regular domination
number in variousIntuitionistic fuzzy graphs.

2. PRELIMINARIES
This section deals the some basic definitions of Intuitionisticfuzzy graphs. It is
useful to construct the next section.

An Intuitionisticfuzzy graph (IFG) is of the form G=(V,E) , where

4792


mailto:johnstephan21@gmail.com
mailto:muthaiyanprof@gmail.com

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 7, Issue 11, 2020

V ={v,,v,,...,v,}  suchthatz :V —[01], , :V —[0,1] denotethedegreeofmembershipand
non-member ship of the element v, eV respectively and 0 < z(v;) + 5, (v;) <1 for every
v, eV,(i=12,.n). ECV xV where i1, :V xV —[0]], and y, :V xV —[0,1]aresuchthat

,le(Vi,Vj)S,ul(Vi)/\,ul(Vj),
7/2(Viij)571(Vi)V71(Vj)and0£/lz(vi’vj)+72(Vivvj)31

An arc (v;,v;)of an IFG G is called an strong arcif

ﬂz(vivvj):ﬂl(vi)/\ﬂl(vj)’
72 (Vi V) =7 (V) A v (V).
Let G =(V,E) be an IFG. The vertex cardinality of Gisdefinedtobe

Z|:(1+lul(vi)_7/1(vi):|

vi| = 2

forallv, eV,(i=12,..n)
v;eV !
Let G=(V, E) beanlFG. A set DV is said to be a dominating set of G if every
v eV — D there exist u € D such that u dominates v.

An Intuitionisticfuzzy dominating set D of an IFG, G is called minimal dominating
set of G if every nodeu € D, D —{u}is not a dominating set in G. An Intuitionisticfuzzy

domination number y, (G) of an IFG, G is the minimum vertex cardinality over all minimal

dominating sets in G.

3. REGULAR DOMINATING SET
In this section the idea of regular domination in Intuitionisticfuzzy graphs and also
discusses some properties and bounds of a regular domination number in Intuitionisticfuzzy
graphs.

Definition 3.1A set S <V is said to be a regular dominating set in Intuitionisticfuzzy
graphs G(V,E)if

1) Every vertex u eV —S is adjacent to some vertex in S.
i) Every vertex in S —V has the same degree.

Minimum cardinality among all the regular dominating sets is called the regular
domination number y,(G) of G(V,E).

Theorem3.1: In a regular Intuitionisticfuzzy graph G(V, E) then every dominating set is
a regular dominating set of G(V,E).

Proof:Let G(V,E) be a regular Intuitionisticfuzzy graph. Therefore degree of every
vertex in G(V, E) are unique. This implies every dominating set is a regular dominating set
of G(V,E).
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Theorem 3.2:Let d, (v)=A,(G)in an Intuitionisticfuzzy graph G(V,E), then the
degree of every vertexin 7, (G) setisequal toA (G).

Proof:Let G(V,E) be an Intuitionisticfuzzy graph. Let d(v)=A,(G)in G(V,E).
Therefore the vertex v belongs to y;(G) set. This implies the degree of every vertex in

7:(G) setis equal to A (G). Hence proved.

Example 3.1
(3,75
2,9 (2,3
(2,4
a(.54) b(.2,.4)
G(I'. E)
Figure 3.1

In the figure 3.1, the degree of the vertices in G(V,E)are d(a)=0.4,d(b)=0.55
d(c)=0.3,d(d)=0.55 and A (G)=0.55. The regular dominating set of G(V,E)is

D, ={b,d}.

Definition 3.2:  Let G,(V,,E,)and G, (V,,E,)be intuitionistic fuzzy graphs on V,,V,
respectively with V, "V, = ¢.The union of G,(V,,E;)and G,(V,,E,)denoted by G, +G, is
the intuitionistic fuzzy graph G(VV,E) on V, UV, defined by

G =(G,UG,) = (1, W 4),(r; 97, (1, U 15,), (7, U 7,)) Where

wu)ifueV, y(u)ifuev,

7,(u)ifueV,

w(u)ifueV, VASTAIC)) :{

(1 O 1) (u) = {

u,(uv) if uveE; 7,(uv) if uveE,

(1, Oy JUv) =4 1, (W) if v e E, &(y, Uy, J(uv) =17, (W) if uveE,
0 otherwise 0 otherwise

Theorem 3.2: Let G,(V,,E;)and G,(V,,E,) are two IFG. Let D, and D, be the minimal
regular dominating sets of G,(V,,E;)and G,(V,,E,)respectively. Then the regular
dominating number of G UGsis 7 (G, UG,) =|D,|+|D,|.

4794



European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 7, Issue 11, 2020
Proof:Let G,(V,,E,) and G,(V,,E,)are two IFG. Assume D, and D,be the minimal

regulardominating sets of G,(V,,E)and G,(V,,E,)respectively. If every vertex
u e G; UG, this implies u e Gyor u € G,therefore there is a vertex ve D, or ve D,such
that ‘v’ regularly dominates u € G; UG, . Since D, and D, be the regular dominating sets of
G,(V;,E,)and G,(V,, E,)respectively. The regular dominating number of G;uUG, is
7 (G, UG,) =|Dy|+|D,|. Hence proved.

Example 3.2
3, h(.5,4 3.5
WD (57— 2 (29—
(.2..5) (.2,.3) (4.4 (3.5
. (2,.4) . . (.3,.3) .
a(.5.4) b(.2,.4) e(.4,.4) 1(.4,4)
G,(V,.E,) G,(V:.E;)
3. h(.5,4) (.3,.5)
a3, (3.7) S5 (2.4)—2
(.2,.5) (.2,.3) (4.4) (.3,.5)
- (2,.4) » ‘ (3.3 ’
a(.5,4) b(.2,.4) e(4.4) f(.4.4)
G uG
Figure 3.2

In the figure 3.2, the degree of the vertices in G,(V;,E,)and G,(V,,E,) are
d(a)=0.4,d(b)=0.55 d(c)=0.3, d(d) =0.55, andd(e) =0.55, d(f)=0.4, d(h)=0.5
The regular dominating set of G,(V,,E;)and G,(V,,E,) are D, ={b,d}and D, ={g,h}..
The regular dominating set of (G, UG,)is D ={b,d}and the minimal dominating number of
the graph (G, UG,)is 7z (G, wG,) =1.35.

Definition 3.3: Let G,(V,,E,)and G,(V,,E,)be intuitionistic fuzzy graphs on
V1,Varespectively with V, WV, = ¢. The join of G,(V,,E,)and G, (V,,E,)is the intuitionistic
fuzzy graph G on V, UV, defined by G = (G, +G,) = (4 +ﬂi)’(71 +7/i)a(ﬂ2 +/J/Iz)’(7/2 +7I2))

where
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w(u)ifuev, y(u)ifueVv,

(ﬂl+ﬂi)(u)={

w()ifueV,

(71 +71) () ={}/l-(u) if ueV,

(uv) if uv e E;

(1, + 11, )(UV) = 1 11, (Uv) if uv e E,
(U Az (V) if UV, &V eV,
7,(uv) if uve E;

(72 +7, )W) =17, (W) if uveE,
7/1(U)v;/l'(v) if ueV,& eV

Theorem 3.3: The sets D,, D, be a regular dominating set of thelntuitionistic fuzzy graphs
G,(V,,E))and G,(V,,E,) respectively. Then y.(G, +G,) :minﬂDl|,|D2|}.

Proof: Let G,(V,,E;)and G,(V,,E,)be Intuitionisticfuzzy graphs and The sets D,,D,
be regular dominating sets of the fuzzy graphs G,(V,,E,)and G,(V,,E,) respectively. In
G, +G,every vertex in G, (V,, E,)is adjacent to every vertices in G,(V,,E,) and vise-versa.
Thisimplies the sets D,,D,are dominating sets of G,+G,and degree of the vertices in
G, +G,are

d) = {(dGl (V) +0(G,)),if veG,

(dg, V) +0O(G))), if veG,

Thisimpliesd(u) =d(v) , Yu,ve D, oru,ve D, in G, +G, . Hence D, or D, be a regular
dominating sets of G, +G, . Therefore the minimal dominating number of G, +G, is

7r(G +G,) = minﬂDl|’|D2|}

Example 3.2:
(3. h(.5,.4) (-3,.5)
( l'?) (3.7 C(SS’A) ® (2.4) go
(.2,.5) (2..3) (4,.4) (.3..5)
- (.2,.4) . e (.3,.3) *
a(.5.4) b(.2,.4) e(.4,.4) 1(.4.4)
Gy(F.E) G,(V,.E,)
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Figure 3.3

In the figure 3.3, the degree of the vertices in G,(V;,E,)and G,(V,,E,) are
d(a)=0.4,d(b)=0.55 d(c)=0.3,d(d) =0.55, andd(e) = 0.55, d(f) =0.4, d(g)=0.5,
d(h)=0.5 . The regular dominating set of G,(V,,E;)and G,(V,,E,) are D, ={b,d}and
D, ={g,h}. The degree of the vertices in (G,+G,) ared(a)=2.35,d(b)=2.5,d(c)=2.25,
d(d)=25,d(e)=2.35, d(f)=2.2,d(g)=2.3,d(h)=2.3. The regular dominating set of
(G,+G,)is D={b,d}and the minimal dominating number of the graph (G,+G,)is
V7re (G +G,)=0.7.

Conclusion:

In this paper we define regular domination set and regular domination number in
Intuitionisticfuzzy graph and investigate some properties and bounds of regular domination
number in variousintuitionistic fuzzy graphs.
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