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1. Introduction
The study of dominating sets in graph was introduneOre and Berge in 1962. The edge
domination was introduced by Arumugam and Velamfddl The edge domination
problem has many applications in resource allonatitetwork routing and encoding
theory problems [1, 3]. Somasundaram and Somasamdds7] introduced the concept of
domination in fuzzy graphs and obtain several bsufat the domination number.
Domination in fuzzy graphs using strong edges wasudsed by Nagoorgani and
Chandrasekaran [8]. Parvathi and Thamizhendhi [it2joduced dominating set,
domination number, independent set, total domigasind total domination number in
intuitionistic fuzzy graphs. Research work of salémvestigators [4, 5, 6, 9, 13, 15, 16]
have motivated us to develop the different typeslahination in intuitionistic fuzzy
graphs.

This paper is organized as follows. Section 2 doatpreliminaries and in section
3, an edge domination number and edge independentver of an IFG is defined using
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strong edges. Section 4 deals with properties gé eibmination in IFGs and the relation
between domination numbey(G) and edge domination numbgr(G). Finally, we
introduced regular dominating set and regular iedégnt set in IFG in section 5.

2. Preliminaries

Definition 2.1. [10] Anintuitionistic fuzzy graph (IFG) isof theform G =(V,E) saidto
be a minmax IFG if

(i) V ={v,V,,...,v,;} such thaty, :V - [0,1] andv,:V - [0,1], denote the degree

of membership and non-membership of the element]V respectively and
0<y(v)+v,(v,) <1, foreveryv OV,( =1,2,...n),
(i) EOVxXV where ,:VxV - [0,1] and v, :V XV - [0,1], are such that

Ho (Vi V) s min[za (), i1 (V)] Vo (VL vy) < madw, (V) va(vy)]
denotes the degree of membership and non-membecshifpe edge (v,,v;)0E
respectively, whered < 1, (v;,v;) +v,(v,v,) <1, for every (v;,v;) O E.

For each intuitionistic fuzzy grapks, the degree of hesitance(hesitation degree)
of the vertexv, OV in G is 7,(v)) =1-4,(v,)—v,(v;) and the degree of hesitance

(hesitation degree) of an edgg = (v,,v;)DE in G is () =1-1,(8) —V,(8)-

Definition 2.2. [11] AnIFG, G =(V,E) issaidto be complete IFG |
My (Vi,v;) = min((V;), 14 (V) and v, (v, Vi) =max(v,(v),vi(v;)) for  every
vi,v; V.

Definition 2.3. [11] AnIFG, G =(V,E) issaidtobestrong IFG if
Ho (Vi vy) = min(g(v), pa(v;))  and v, (v, v;) = max(vy(v),v,(v;)) for every
(vi,v;)OE.

Definition 2.4. [11] The complement of an IFG, G=(V,E) isan IFG, G
where

v, E),
1. V=V,
2. u(v)=p(v) and v (v)=v(v), forall i=1,2,...,n,
3. (Vi vy) = min(z(v;), 44 (v))) = (v, V;) and
V,(Vi,V,) = max(y,(v,),v,(v,)) —V,(v,v,) foralli,j=1,2,..,n.
Definition 2.5. [7] The neighbourhood degree of a vertex is defined as
dy (V) = (dy, (v),dy, (v)) where
dy, (V)= > s4(w) and dy, (V)= D vi(w).

WON (V) WON (v)
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Definition 2.6. [8] Let G = (V,E) bean|FG. Thenthedegreeof avertex v, isdefined
by dg(v) = (d,(v).d,(v)) = (K, K,)
where Ky =d, (v) =2, (V) and K, =d,(v) =2, v2(%.v))

Definition 2.7. [8] An intuitionistic fuzzy graph G = (V,E) is said to be a (K, K,)
-regular if dg(v;) =(K,K,) for all vOV and also G is said to be a regular
intuitionistic fuzzy graph of degree (K,,K.,).

Definition 2.8. [12] An intuitionistic fuzzy graph G = (V, E) issaid to be a bipartite if
the vertexset V' can be partitioned into two non empty sets V, and V, such that

1. ,(v,,v;) =0 andv,(v,v,) =0 if (v,,v;)0OV, or (v,,v,)0V,.

2. 1y (vi,v;) >0, vy(v,v,) <0 if vV, or v;V,, for somei and j, (or)

Hy (i, V) =0, v,(v;,v;) <0 if v, OV, or v, OV,, for somei and j, (or)
Hy(ViyV;) >0, v,y(v;,v;) =0 if v, OV, or v, OV,, for somei and j.
Definition 2.9. [12] A bipartite intuitionistic fuzzy graph G =(V,E) is said to be
complete if £s,(v;,v;) = min(£,(v;), 4 (v;)) and v,(v,,v;) = max(v,(v,),v,(v;)) for

al vV, and v, 0V, and isdenoted by Kvl,vz-

Definition 2.10. [12] If v;,v; 0V O G, the p-strength of connectedness between v,
and v, is & (v,V)) = sup{,u'z‘(vi,vj)|k:1,2,..n} and v -strength of connectedness
between v, and v, is vy (v,V,) =inf{v5(v,v;)|k=1,2,..0}.

If u,v are connected by means of paths of lenlgthen £ (u,v) is defined
as  sup{,(u,v,) C i, (v, V,) T, (Vy, V5)... C (Vi V) | (U, Vs v, vEV)}  and
vi(u,v) is defined as

inf{v,(u,v,) Cv,(v,V,) CV,(V,,V,)...CV, (V. V) | (U, V, Vs v, , VOV }
Definition 2.11. [12] An edge (u,V) is said to be a strong edge if 1z, (u,Vv) = £ (u,V)
and v,(u,v) 2v, (u,v).

Definition 2.12. [12] Let G=(V,E) bean IFG on V. Let u,v[IV, we say that u
dominates v in G if there exists a strong edge between them.

Definition 2.13. [12] A subset S of V is called dominating set in G if for every
vV =S, thereexists uJS suchthat U dominates V.

Definition 2.14. [12] A dominating set S of an IFG is said to be minimal dominating set
if no proper subset of S isa dominating set.
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Definition 2.15. [12] Minimum cardinality among all minimal dominating set is called
vertex domination number of G and isdenoted by y(G) .

Definition 2.16. [12] Let G =(V,E) be an IFG, then the vertex cardinality of V is

defined by |V |=ZV_W(1+”1(‘4;_V1(‘4)j forall v OV .

Definition 2.17. [12] Let G=(V,E) be an IFG, then the edge cardinality of E is

1+ 4,(v, V) = Vo (VY
definedby|E|:ZVi’ijE( W, J; A\ ')j for all (v,,v,) OE.

3. Edge domination in intuitionistic fuzzy graphs
The concept of edge dominaton in graphs was inted by Arumugam and Velammal in
1988 and further edge domination and independenctuzzy graphs is studied by
Nagoorgani and Prasanna devi.

We refer to [12] for the terminology of dominatamintuitionistic fuzzy graphs.

Definition 3.1. Let G=(V,E) beanIFG.Let € and e, betwo adjacent edgesof G.
Wesaythat € dominates e, if € isastrongedgein G.

Definition 3.2. A subset S of E is called a edge dominating set in G if for every
e, JE-S, thereexists ¢ 1S suchthat g dominates e, .

Definition 3.3. An edge dominating set S of an IFG is said to be minimal edge
dominating set if no proper subset of S is an edge dominating set.

Definition 3.4. Minimum cardinality among all minimal edge dominating set is called
edge domination number of G and is denoted by y (G).

Definition 3.5. The strong neighbourhood of an edge g inanIFG G is

N.(g)={e, DE(G)|e, isstrong edge and adjacentto g in G }

Example 3.1. Consider an IFG, G=(V,E), such that V ={v,,v,,v,,v,,V;,V,} and
E :{(Vl’vz)’(VZ’VS)i(V3’V4)’(V37V5)7(V4’V5)1(V4’V6)’(V6’Vl)}'

Yy (0.3,0.4)

.2,0.5,
»jf )

e vjﬂ.‘,ﬂ.é)

(2,02}

‘5

v (0.3,0.5)
¥ l0.5.0.3) (0.2,0.3} %
€ N

4. i

\“'-

L
v (402,
A1 2

Figure 1.
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Here {e,e,} {e.8,.}, {&,.e}, {e,.€,,€}, {€.,e} are minimal edge dominating
sets of G and y(G)=0.7.

Definition 3.6. Let E be a subset of edge set E . Then the node cover of E ' isdefined
asthe set of all verticesincident to each edgein E .

Definition 3.7. Two edges € and e, are said to be edge independent in an IFG
G=(V,E) if g ON(e;) and e ON.(e).

Definition 3.8. Asubset S of E issaidtobeanintuitionistic fuzzy edge independent set
ofanIFG G ifanytwoedgesin S areedge independent.

Definition 3.9. An edge independent set S of G in an IFG is said to be maximal
independent if for every edge e[JE—S, theset S[I{€} isnotindependent.

Definition 3.10. The minimum cardinality among all maximal edge independent set is
called edge independence number of G and it isdenoted by 5 (G).

Definition 3.11. Anedge in IFG G iscalled anisolated edge if it is not adjacent to any
strong edgein G.

Example 3.2. Consider an IFG, G=(V,E), such that V ={v,,v,,v,,v,,v;} and

E ={(Vi,V,), (V2 V5), (V3 V), (V2 Vi) (Vg V), (Vi Vo), (Vs Vo)

Yy (0.2,0.6) (0.2,0.3) 1{0.4,0.3)
g @3,
e % .JJ
;_ & 0.0,0.3) |3 v,(0.3,0.9
o~ -
< % S g _H
¢ o
(0.5,0.5
v ) (0.1,0.4) v4(0- L0.7)
Figure2:

Here {g,e} .{e.e}, {&.e}, {&.&}, {&.&}, {&,e}, {&, &} are maximal
edge independent sets & and 3 (G) = 0.75.

Definition 3.12. If all the edges are strong edge in an IFG then it is called strengthened
IFG.

Theorem 3.1. Node cover of an edge dominating set of an IFG G isa dominating set of G.
Proof: Let V' be the node cover of an edge dominatingBebf G. We have to prove
that V' is a dominating set 06 .

SupposeV  is not a dominating set. Then there exists atleastvertexu which
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is not dominating by the elements ¥ i.e. V' does not contain any vertex froM(u).
Then D does not contain any strong edge which domingtey;) for all
v, ON,(u).

Hence D is not an edge dominating set @. This is a contradiction. Therefore
node cover of an edge dominating set of an IFGdismainating set of G.

Theorem 3.2. Let G be an IFG without isolated edges and there exists no edge e L E

suchthat N,(e) O D.If D isaminimal edge dominating set, then S—D isan edge

dominating set, where Sisthe set of all strong edgein G.
Proof: Let D be a minimal edge dominating set of an 1i& SupposeS—D is not an
edge dominating set. Then there exists atleastdge e [1D which is not dominated by

S-D . Since G has no isolated edges and there is no eddé E such that
N.(g) O D, g is adjacent to atleast one strong edgein S. Since S—D is not an
edge dominating set o5, e, 0S-D.Hencee UD.

Therefore D -{g} is an edge dominating set which is contradictmthe fact

that D is minimal edge dominating set.
Thus, every edge irE—S is dominated by an edge i58—D .
Therefore S—D is an edge dominating set.

Theorem 3.3. An edge independent set of an IFG having only strong edges is a maximal
edge independent set if and only if it is edge independent and edge dominating set.

Proof: LetSbe an edge independent set of an IFG having ordpgtedges.
Suppos&is a maximal edge independent set&f Then for everye E-S,

the setS{e} is notan edge independent set. ie., for every) E — S, there is an edge
g such thate, 01N (e). Thus,Sis an edge dominating set & and also it is a edge

independent set & .
Conversely, Supposgis both edge independent and edge dominating s& .of
We have to prove th&is maximal edge independent set having only stemtygs.
SinceSis an edge dominating set €, it has only strong edges. Assume tt&t
is not a maximal edge independent set. Then theitsean edgee S such that

SO{e} is a edge independent set, there is no edg® ibelonging toN.(e) and
therefore e is not dominated b$.

HenceScannot be an edge dominating set®f which is a contradiction. Hence
Sis a maximal edge independent seébdfaving only strong edges.

Theorem 3.4. Every maximal edge independent set in an IFG G having only strong
edgesisaminimal edge dominating set of G.
Proof: LetSbe a maximal edge independent set having only gtediges of an IFG5.
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By Theorem 3.35 is an edge dominating set & .

Suppose&is not a minimal edge dominating set Gf. Then there exists an edge
e US such thatS-{g} is a edge dominating set. Then atleast one egjgen
S—{e} isin N.(g). This contradicts the fact th&b is an edge independent setGf.

HenceSis a minimal edge dominating set & .

Theor em 3.5. Node cover of a maximal edge independent set of an IFG having only strong
edgesisadominating set of G.

Proof: Let S be a maximal edge independent set of an BGhaving only strong edges.
Let V' be the node cover 06. By Theorem 3.4, Every maximal edge independent se

having only strong edges is a minimal dominatirtgp§eG . ThenV' is a node cover of a
edge dominating set of an IFG . By Theorem 3.1, node cover of an edge dominatirg

of an IFG G is dominating set ofG. HenceV' is a dominating set o6.

Theorem 3.6. Every complete IFG is strengthened | FG.
Proof: Let G =(V,E) be a complete IFG.
By definition of complete IFG
H,(u,v) = min(gs (u), 14(v)) and v,(u,v) = max(v,(u),v,(v)), for all u,vOV
SupposeG has atleast one non strorfy,Vv) edge then
(W) < 425 (u,v) and v, (W) <3 (u,V)
which implies that
H,(u,v) <min(z4 (u), 14(v)) and v,(u,v) < max(v,(u),v,(v)), for someu,vV.

This contradicts our assumption th@ is complete IFG. Thus, every edge in complete
IFG is a strong edge.
Hence every complete IFG is strengthened IFG.

Corollary 3.7. Every strong IFG is a strengthened IFG
Corollary 3.8. Every self complementary IFG is a strengthened IFG

Corollary 3.9. Every complete bipartite IFG K isa strengthened IFG

Theorem 3.10. Let G=(V,E) isan IFG and if G is both regular and edge regular
IFG then (4,,V,) isaconstant function

Proof: Assume thatG is both regular and edge regular IFG
By definition of regular IFG,

dG(Vi)z(dy(vi)’dv(vi))z(Kl’KZ) Ov, OV
By edge regular IFG,
ds (Vivj) = (dy(vivj)’dv (Vivj ) =(1,) O (v ij)D E
where d ,(viv;) =d,(v)+d,(v;) =24,(vv;) O(vi,v,)UE
l, = Ky + Ky =24,(vv;)
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I
/jz(ViVj):Kl—El D(Viivj)DE
and d,(vv,)=d,(v)+d,(v,)-2v,(vy, O(v,v,)OE

l, =K, +K, =2v,(vy,
I
Vz(ViVj):Kz_El O(vi,v,)UE

Hence (4,,V,) is a constant function.

Note 1. Let G=(V,E) bea complete IFG with (4,,V,) asa constant function and if
I<2
n-1

G is(K,,K,) regular IFG then ,uz(vivj):Lll and V,(vv,) =
n_
O(v;,v;)OE.

Theorem 3.11. Let G=(V,E) be a self complementary IFG. Then G isa (K,,K,)
edge regular IFG if and only if G isaso (K., K,) edgeregular IFG
Proof: Since G =(V,E) is a self complementary IFG.
Ho (Vi vy) = (min(e (), i1 (V)2 and v, (v, vp) = (max (v, (v), vy (v))))/2
Ly, WV, ov
By the definition of complement,
,uz(Vi ’Vj) = min(:ul(vi)ll’ll(vj )) _:uz(Vi ’Vj)
and v, (v, v;) = max(v,(v,),v,(v;)) =V,(v,v;)  Ov,v, 0V
Therefore 14,(v;,v;) = (min(z4(v,), t4(v;)))/2
and Vo (v, v;) = (max(vy (), Ve (v))))/2 - Dv,v, OV
Hence 14, (v, V)) = £4,(V,v;) and v,(v;,Vv;) =V,(V,V;)
Now dg(vv;) =(d,(vv,).d,(vv;))

d,(vv,) = ZVi\I:kQEﬂz (Vv,) + ka:juEyz(vkvj)
Z] Zi

= zvi\likQEﬂz (Vi) + Z"k:j RIACAD
] #i
dy(vivj) = dy(vivj)
Similarly d,(vv;) =d,(vv,)

Thereforedg (vv;) =ds(vv;) O(v,,v,)0E

Hence G is (K, K,) edge regular IFG if and only 6 is also (K., K,) edge regular
IFG.
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4. Relation between domination number y(G) and edge domination number y (G)
of an IFG
Notation 1. Let P(K,) be the number of edges in minimum edge dominating set of K, .

Lemma4.1.P(K,) = g , When nis even.

Proof: It can be easily verified thaP(K,) =1 and P(K,) =2.
When n=6, considerK, . Let E(K,) ={e,e,,..&es andif g OP(K;) then N(v,)
and N(v,) constitute9 edges and sinc&(K,) =15 the remaining6 edges are in
induced graph ofG[v,,V,,V;,V,] whichis clearlyK,. But P(K,) =2.
P(Kg) =1+ P(K,) =1+1+P(K,) =1+1+1(3 times)

When n=8, considerKj. Let E(K;) ={e,e,,..6,5} andif g OP(K;) then
N(v;) and N(v,) constitute 13 edges and sinc&E(Kg) =28 the remainingl5
edges are in induced graph @[v,,V,,Vs,V;,V;,V,] which is clearly K . But
P(Kg) =3.

P(Kg) =1+ P(K;) =1+1+P(K,) =1+1+1+1(4 times)

Similarly, considerK,, . Let E(KZn):{el,g,...ean_n} and if e OP(K,,)
then N(v) and N(v;) constitute 4n—3 edges and sinc&(K,,) =n(2n-1) the

remaining 2n° =5n+3 edges are in induced graph @[v,,V,,....,V,,,] which is

clearly K,,_,.
P(K,,) =1+ P(K,,,) =1+[1+P(K,,,)]
=1+[1+1+ P(K,, )] =1+[1+1+...+1((n—1)times)]
P(K,,)=n

Hence P(K,) = g , When n is even.

Lemmad4.2. P(K,) = n_2—1 when n is odd.

Proof: It can be easily verified thaP(K,) =0 and P(K;) =1.

When n=5, considerK. Let E(K;) ={e,e,,..e, andif g OP(K;) then
N(v;) and N(v,) constitute 7/ edges and sinc&(K;) =10 the remaining3 edges
are in induced graph oB[v,,v,,Vv.] which s clearly K,. But P(K;) =1.
P(K;) =1+ P(K;) =1+1+P(K)) =1+1(2times)

When n=7, consider K, . Let E(K,)={e,e,,..e,} and if ¢ OP(K,)
then N(v;) and N(Vv,) constitutel1 edges and sinc&(K,) = 21 the remaininglO
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edges are in induced graph @{v,,V,,V;,V,,V,] whichis clearlyK.. But P(K;) = 2.
P(K,) =1+ P(K;) =1+1+P(K,) =1+1+1(3 times)
_3n+1} and if

g UP(K,,,) then N(v) and N(v,) constitute 4n—-5 edges and since

Similarly, consider K, ,. Let E(KZn_l):{el,e?,...eZn2

E(K,,,) =2n?-3n+1 the remaining2n’ -7n+6 edges are in induced graph of
G[V,,V,,.....Vp,5] Whichis clearly K, .
P(Kna) =1+ P(K,,5)
=1+[1+1+ P(K,, ;)] =1+[1+1+...+1((n—2)times)]
P(K,4)=n-1

Hence P(K,) = n_21 when n is odd.

Lemma 43. If G=(V,E) is a complete IFG then P(K,,,)=P(K, )+P(K,) .
Proof:
Case (i) Whenm and n is even

m+n m n
I:)(Km+n) = 2 =E+E= P(Km)+P(Kn)

Case (ii) Whenm is odd andn is even

m+n-1 m-1 n
P(Kpn) = — == +2 = P(Ky) +P(K,).

Remark 4.1. The above result is not truewhere m and n is both odd.

-1+ (- n
Lemma4.4. For any completeIFG K, , P(Kn):zn 14( 1) .

2n-1+(-1)"

Proof: To prove P(K,) = , we use the method of induction.

Case (i) whenn is odd

For n=1, P(K))=0 - K, isasingle vertex.

Assume that the result is true for al=2m+1, we have to prove fon = 2m+ 3.
Am+2-1+(-1)>™*

I:)(K2m+1) = 4 =m

P(K2m+3) = P(K2m+1) + P(Kz) ( By Lemma 43
P(Kz(m+1)+1) = m+1-
Hence P(K,,..;) Is true.
Case (ii) whenn is even
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For n=2, P(K,)=1 - K, isanedge.

Assume that the result is true for= 2m, we have to prove fon =2m+2.
4m-1+(-1)"" _
— "
P(Kom2) = P(Kzp) + P(K;) (By Lemma 4.3
4m-1+(=1)""  4-1+(-1)°

4

P(KZm) = m

P(KZ(m+1)) = m+1.

Hence P(K,,.,) is true.
Hence the proof.

2n-1+(-1)"

Lemma 45. If P(K,)= denote the number of edges in minimal edge

dominating set of completegraph K then
1. P(K..,)=P(K,),whenn iseven
2. P(K,,,)=P(K,)+1, whenn is odd

Proof:
() When n is even
P(K..) = 2(n+1)-1+(-1)™ _ 2(n)-1+(-1)"
4 4
= P(K,)

Hence P(K,,;) = P(K,), when nis even.
(i) When n is odd

P(K,)+1= 2n-1+(-1)" +1 _2n-1+(-1)"+4
4 4
_2n=-1+(-1)"+2+2 _2n+1)-1-1+2
- 4 - 4
_2(n+1)-1+1 _2(n+1)-1+(-1)™*
- 4 - 4
=P(K,.1)
Hence P(K,,,) = P(K,) +1, when n is odd.

Theorem 4.6. For a complete IFG G with N> 2 vertices

E)/(G), n is even
i _ 2

Y'(G) = n—1
> y(G), nisodd

where y(G) and y(G) is the minimum cardinality of the vertex and edigeninating
set.
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Proof: Let G=(V,E) be a complete IFG withn=2 . By Theorem 3.6,G is
strengthened IFG. If we choose an edgev) then it will dominate all the edges incident
to u and V. The set of edgegu;,v;) where no two of them has a vertex in common
forms a minimal edge dominating set. Minimum caatity of edge dominating set is
¥ (G). Since G is complete IFG, minimum cardinality of vertex doating set will be
only one vertex and it ig/(G) .

If n is even, thenP(K,) containsg edges.(By Lemma 4.) y(G) is the

sum of minimum cardinality ofg edges andy(G) is a minimum cardinality of a vertex.

Since G is complete IFG, the edges associated witfGG) will have minimum
cardinality.

Hence the sum of minimum cardinality of edgenifmting set ) (G) < gy(G) :
Similarly, if n is odd, thenP(K,) containsnT_1 edges (By Lemma 4.2) and

, n-1
y(G)< - ¥(G).
Hence the result.

Theorem 4.7.1f G=(V,E) isacomplete IFGthen y(G) <y (G) if n>3
Proof: Assume thatG = (V,E) is a complete IFG. Then every edge@ is strong
edge. y(G) is the minimum cardinality of a vertex.

By Lemma 4.4,P(K,) contains(%) edges.

. -1+4+(-1)"
¥ (G) is the sum of minimum cardinality M) edges.

If n>3 then y(G) contains more than one edge.

Hence y(G) < y (G).

Note2. Let G=(V,E) isacompletelFGwith (£4,V,) asconstantfunctionand n=3
then y(G) =y (G).

Note 3. If G is edge regular IFG with (z4,V,) as constant function the G is edge
regular IFG.

Remark 4.2.1f y(G) and y(G) isdomination number and edge domination number of
anIFG with n>3 then
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1. 2/(G)<y(G)<y(G). n iseven
n
2. ily'(e)sy(e) <y (G), n is odd.
n_

Theorem 4.8. Let G = (V,E) bea self complementary IFG then ' (G) = ¥/ (G).

Proof: Since G is self complementary IFG.

Every edge in self complementary IFG is a strongeeahd £4,(V;,V,) = 4,(v;,V;) and
ARADNEIZANE

Also G is isomorphic t0G.

Therefore minimum cardinality of edge dominatingafeG and G remains same.
Hence )/ (G) = y/'(G).

Theorem 4.9. Let G=(V,E) be a complete bipartite IFG K, , and if G is both

N2 G
n

Proof: Given G =(V,E) be a complete bipartite IF& = then every edge i is a

regular and edge regular IFG then y (G) = (

strong edge. Assume th& is both regular and edge regular IFG. By Theoreh®,3
(4,,Vv,) is a constant function then the vertex dominatiomber y(G) = n,(u, V)

and the edge donmination numbgi(G) = (2n - 2) 4, (u,V).

2n-2
- W(G).
5 Regular domination in intuitionistic fuzzy graphs

Definition 5.1. Let G=(V,E) be an IFG. A set S subset of V is called regular
intuitionistic fuzzy dominating set if

1. every vertex irV —S is adjacent to some vertex is

2. all the vertices irS has the same degree

Hence y (G) = (

Example 5.1. Consider an IFG, G=(V,E), such that V ={v,,Vv,,v;,v,,V,,V;} and

E ={(vi,V5), (V2,V5), (V3 V), (1, V), (Vs Vi), (Vs Vi )

v, (0.3,0.2) ¥(0.3,0.2)

vf0.0.0.3)

\‘4{0.2.!).4‘} vjfﬂ.l,ﬂ.:t)

Figure3:
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Definition 5.2. The minimum cardinality of regular intuitionistic fuzzy dominating set is
called regular intuitionistic fuzzy dominating number and denoted by y, (G) =0.8

Definition 5.3. A set S subset of V is called minimal regular intuitionistic fuzzy
dominating set if

1. Any subset ofS is not a intuitionistic fuzzy dominating set

2. all the vertices oS have the same degree
Definition 5.4. An independent set S of an IFG G =(V,E) is said to be regular

independent IFG if all the verticesof S hasthe same degree

Definition 5.5. Aset S ismaximal regular independent set if for every vertex VLIV —S
theset SO{V} isnotregular independent set

Example5.2. Consider an IFG, G = (V,E), suchthat V ={v,,v,,Vv,,v,} and

E= {( V17V2)7 (Vz’V3)7 (VS’V4)’ (V4’V1)}'

¥y(0.4,0.6) (0.2,0.0) $f0.3,0.5)

(0.1,0.4)
(0.1,0.4)

v, (0.3,0.5) PR v (0.4,0.6

Figure4:
Here {v;,v;}, {v,,v,} is aregularindependent set.

Theorem 5.1. A regular independent set isa regular maximal independent set of an IFG if
and only if it is regular independent and regular dominating set.

Proof: Let S be a regular maximal independent set in an IF& far everyu L1V — S,
the set SO{u} is not an independent set. ie., for evarylV — S, there is a vertex

VS such thatu is adjacent tov. Thus, S is dominating set ofc and also regular
independent set 065. Hence S is regular independent and regular dominating set.

Conversely, Suppos& is both regular independent and regular dominagigty
of G. We have to prove tha® is regular mximal independent set. Assume t8ats not
a maximal independent set. Then there exists &wert 1S such thatS{u} is an
independent set, there is no vertex3n adjacent tou and thereforeu is not dominated
by S.

Hence S cannot be a dominating set &, which is contradiction. Henc& is
maximal independent. Thu$§ is regular maximal independent set.

Theorem 5.2. Every regular maximal independent setinan IFG G isaregular minimal
dominating set of G.
Proof: Let S be a regular maximal independent set in an IFGTBgorem 5.1, S is
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regular dominating set of5. SupposeS is not a minimal dominating set of G. Then
there exists atleast one verte]S such thatS—{v} is dominating set. Then atleast

one vertex inS—{v} is adjacent tov. This contradicts the fact thd® is regular
independent set 065. Hence S is regular minimal dominating set 5.
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