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Abstract. In this paper, the new kind of parameter Regultal teemi - i strong (weak)
edge domination number in an intuitionistic fuzayaph is defined and established the
parametric conditions. Another new kind of paramate equitable regular total semi - p
strong (weak) edge domination number is defined aesthblished the parametric
conditions. The properties of Regular total semi strong (weak) edge domination
number and an equitable regular total semi - pngti@veak) edge domination number
domination number are discussed.
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1. Introduction

In the year 2003, Nagoor Gani and Basheer Ahamgmhy8stigated Order and Size in
fuzzy graph. In 2010, Nagoor Gani and Begum[10¢stigated Degree, Order and Size
of an Intuitionistic Fuzzy Graph. In the year 20K@&runambigai and Bhuvaneswari [7],
investigated Degree in Intuitionistic fuzzy grajpih2010, Parvathi and Tamizhendhi [11]
introduced Domination in intuitionistic fuzzy graph the year 2014, Dharmalingam and
Rani [2,3], investigated the concepts of Equitdbmination in Fuzzy graphs. In the
year 1991, Kulli and Patwari [6] investigated thencepts of on the total edge
domination number of a graph In the year 2008, d¢a@ani and Prasannadevi [9]
proposed Edge domination and independence in fozgyh. In 2012, Jayalakshmi et al.
[4] introduced total strong (weak) domination irzdy graph. In 2016, Jayalakshmi et
al. [5] introduced total semi - i strong (weak) dioation in intuitionistic fuzzy graph. In
this paper, we introduced Equitable Regular Taahis- i strong (weak) domination in
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intuitionistic fuzzy graph and some parametric ¢bods are established as a new
concept.

2. Preliminaries
In this section, some basic definitions are disedss

Definition 2.1. [7] Let G = (V, E) be anntuitionistic fuzzy graph (IFG) where
V={v 1,Vy,...,Vn}. Then,

i. W:Vos[0,1]andyi:V - [0, 1] respectively denote the degree of
membership and non-membership of the elementdVv and
0< 14(v,)+ y,(v;) <1 for every vOV.

ii. E OV xV where gV xV - [0,1] andy:V x V - [0,1] are such that
Mo (Viuvy) s min{zg (v ), 40 (vi))} o y2(viav)) < max{y, (v;), 1. (v;)} and
0< £, (v, V) + Yo (vi,v;) <1 for every (vv)OE.

Definition 2.2.[10] Let G = (V, E) be an IFG, Then tlardinality of G is defined to be

> {(14- Ml(Vi) - ’Yl(vi))jl {(14— “2(Viivj) B Yz(Vi’Vj))}

|G|=
v,0v 2 2

+ X

Y

Definition 2.3. [10] The fuzzy vertex cardinality of G is defined by

¥ [(1"' (Vi) - Yl(vi)):|

=|lV|]=
p=IV] >

for all v; OV

V.0V

Definition 2.4. [10] Thefuzzy edge cardinality d G is defined by
|:(l+ Ho (Vi 1Vj) =2V, 1Vj)):|

qa=|El=] X

V.0V

> for all (v, vj) O E.

Definition 2.5. [8]
Let G = <V,E> be an IFG. Then therder of G is defined to be O(G) =

(0,(6).0,(G)) whereO,(G) = X4(4) andO,(G) = V%Vyl (Vi)
Definition 2.6. [8] The Sizeof G is defined to be S(G) €5,(G),S,(G)) where S, (G)
= i;J_,Uz(vi an) andS,(G) = i;jyz(vi an)

Definition 2.7. [8] Let G = ((14,, ;). (1, V,)) be an IFG. Theu -degree of a vertex is
d(v) = D t,(v;,V,). They-degree of a vertex is d/vi) = Zyz(vi V).

(v v)OE (v v )E

82



Equitable Regular Total Semi-u Strong (Weak) Edgenidation in Intuitionistic Fuzzy
Graph

Thedegree of averteds d(v) =[ Y. 1,(v;,V,), D ¥,(v;,Vv;)] anduy(v,
(v Vi )JOE v Vi JOE
V) =Y2(Vi, vj) = 0 for wv; JE.
Theminimum degreeof G isd(G) = min{d,(v;), d(v;)|vCV}.
Themaximum degreeof G isA(G) = max {d,(vi), d(vi)|vCOV}

Definition 2.8. [8] Thedegree of a vertex in an IFG G = (V, E) is defined to be sum of
the weights of the strong edges incident at vs dtenoted by W(G).

Definition 2.9. [11] A subset D of V is called dominating set in an IFGG if for every
v OV-D, there exists D such that uME(G).

Definition 2.10. [11] A dominating set D of an IFG is said to bl@nimal dominating
setif no proper subset of D is a dominating set.

Definition 2.11. [7] A strong (weak) dominating sef, ©f an intuitionistic fuzzy graph is
said to besemi-y strong (weak) dominating seif 1, (v, ,Vv;)= min(,ul(vi ) (v, )) for
every v and v.

Definition 2.12. [5] Let G be an intuitionistic fuzzy Graph. A semi -stfrong (weak)
dominating set Jof an IFG is said to btal semi - g strong (weak) dominating set of

intuitionistic fuzzy graph G if d(u)>d, (v) foralluO T,, vOV.

Definition 2.13. [5] A total semi - p strong (weak) dominating sgtof an intuitionistic
fuzzy graph G is callechinimal total semi - p strong (weak) dominating sebf G if
vO T,, T, - {v}is not a total semi - p strong (weak) doming set of G.

Definition 2.14. [5] The minimum fuzzy cardinality among all minimumabsemi - u
strong (weak) intuitionistic fuzzy dominating set G is calledtotal semi - p strong

(weak) dominating number of Gis denoted bnyﬂ (G).

Definition 2.15. The degree of effective edgef g is the sum of the membership value of
the effective edge incident op denoted by ge).

Definition 2.16. Let G be an intuitionistic fuzzy graph. The edgé & is said to be a
total edge dominating setff for every edge in G dominates atleast one edde.

Definition 2.17.Let G be an intuitionistic fuzzy graph. The edge® is said to beotal
strong (weak) edge dominating set of @&

[ dy(e)=d(g) foralledTe, g0 E
ii Tds a total edge dominating set.
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Definition 2.18. A total strong (weak) dominating set @f an intuitionistic fuzzy graph
G is calledminimal total strong (weak) edge dominating sebf G if v OT,, Te {V} is
not total strong (weak) edge dominating set of G.

Theorem 2.19.1n an IFG,W,,(G) < O,,(G) < S.(G)

Proof: Let G be an intuitionistic fuzzy graph. Sum of Zyzvertex cardinality of an
intuitionistic fuzzy graph but need not be a minimwof weighted total strong (weak)

edge domination IFG of G. Therefold/ (G) < O (G). S, (G)be a size of total
strong (weak) edge dominating set but need not tménanum of sum of fuzzy vertex
cardinality of total strong (weak) edge dominatseg, thenO;.(G) < S,.(G).

Hence WTe(G) s OTe(G) s Sl'e(G) .

Theorem 2.20In an IFG,W,(G) < 9,.(G) < A, (G)

Proof: Let G be an intuitionistic fuzzy graph.d,,(G)is a minimum degree of total
strong (weak) edge domination of IFG but need rtabminimum of weighted total
strong (weak) edge domination in IFG, th&l (G) < 6:.(G). A..(G)is a maximum
degree of total strong (weak) edge domination & But need not minimum of minimum
degree of total strong (weak) edge domination &.|H herefored . (G) < A..(G).

Hence W, (G) < 6..(G) < A..(G).

3. Main results

Regular total semi - u strong (weak) edge dominatset of an IFG

In this section, Regular total semi - y strong (Keadge dominating number of an
intuitionistic fuzzy graph is introduced and itgg@etric conditions are established. Let
us consider gt g throughout the paper.

Definition 3.1. A total semi - p strong (weak) edge dominatingesgfl, of a graph G is a

regular total semi - u strong (weak) edge dominatip setif all the edges have same
degree.

Definition 3.2. A regular total semi - p strong (weak) edge donmgatet eRT, of a

intuitionistic fuzzy graph G is callegtinimal regular total semi - yu strong (weak) edge
dominating setof G, if veRT,, eRT, - {v} is not a regular total semi - p strong (wgak
edge dominating set of G.

Definition 3.3. The minimum fuzzy cardinality among all minimagtgar total semi -
strong (weak) edge dominating set is catiegular total semi - 4 strong (weak) edge
dominating setand its regular total semi - p strong (weak) edgmination number is

denoted byy gy, (G).
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Theorem 3.4.In an IFG, ¥ gy, G)<spsq

Proof: Let G be an IFG"YeRTu be a regular total semi - p strong (weak) edge datiain

number of an IFG. p be a sum of fuzzy vertex cwity of an IFG G but need be a
minimum of a regular total semi - y strong (wealtyee domination number of an IFG.
Verr, be a regular total semi - u strong (weak) edge datiin number of an IFG is less

than or equal to sum of fuzzy vertex cardinalityaof IFG. That is, ¥ o, G)<sp.q

be a sum of fuzzy edge cardinality of a regulaalt@emi - u strong (weak) edge
domination of an IFG but need not be a minimumumh ©f fuzzy vertex cardinality of a

regular total semi - | strong (weak) edge domimatioan IFG of G. Then, sum of fuzzy
vertex cardinality is less than or equal to sunedde cardinality of a regular total semi -
H strong (weak) edge domination of an IFG G. Thap < Q.

Hence, Y gy, G)<sp=sq.

Theorem3.5.In an IFG of GWry (G) < Oy, (G) < Sigy, (G)

Proof: Let G be an IFG.yeRTﬂ be a regular total semi - p strong (weak) edge datiain

number of an IFG.
OeRT,, (G) be an order of a regular total semi - p strong kvealge domination
of an IFG of G but need not be a minimum of a wigdhregular total semi - u strong

(weak) edge domination of an IFG. Then, weighteglfar total semi - y strong (weak)
edge domination of an IFG of G is less than or eqoeorder of an IFG. That is,

Wiy, (G) £ Opry (G) . Sipq (G) be assize of a regular total semi - i strong (wealge

e

domination of an IFG but need not be a minimumrobeder of an edge IFG of G. Then,
an order of a regular total semi - u strong (weadge domination of an IFG is less than

or equal to size of an edge IFG. That@g; (G) < Sy, (G).
Hence W,r;y (G) < Ogy, (G) < Sy, (G)

Theorem 3.6.For an IFG, y..; (G) 2
H

P—q
2

Proof: Let G be an IFG.yeRTﬂ be a regular total semi - p strong (weak) edge datiain

number of an IFG. Let p be a sum of fuzzy vertardimality of an IFG G. Let q be a
sum of fuzzy edge cardinality of an IFG G.

P—q

be a fuzzy vertices but need not be a maximumrefjalar total semi -

strong (weak) edge domination number of an IFG of Then, a regular total semi - p
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strong (weak) edge domination number of an IFG @ Greater than or equal \{GP;—CW

fuzzy vertices. Hence, y q; (G) 2

P—q
2

Example 3.7.Let G be an intuitionistic fuzzy graph. Lets, be a regular total strong
(weak) edge domination number of G.

0307 130307 0307 10307 0307

o
03,07k q0.3.0.7)

16(0.3,0.7 21(03,0.7)
g03,07) (03,071 p(03.07)
m( 0(0.3.0.7)

Figure 1.

Rre={1,3,5,7,15,17,19,21}, E —R={2,4,6,8,9,10,11,12,13,14,16,18,20,22},
P =42 g =527, (C)=18A,(G)=18 5,(G)=16, p-q = |1 = 1,

P-ANG)=24,p-6,(G)=2.6,0-A,(G)=34, q-56.,(G)=3.6.

4. Equitable regular total semi - i strong (weak) &ége domination in an IFG

In this section, Equitable regular total semi tyorsg (weak) edge dominating number of
an intuitionistic fuzzy graph is introduced and parametric conditions are established.
Let us consider g g throughout the paper.

Definition 4.1. A regular total semi - p strong (weak) edge dotimigaseteERT, of an

intuitionistic fuzzy graph G is aaquitable regular total semi - p strong (weak) eds
dominating setif

i. uMIE(G)and

ii. | deg(u) —deg(vq 1 forall ud ERT,, vO V-ERT,

Definition 4.2. An equitable regular total semi - u strong (weattyjee dominating set
eERT, of a intuitionistic fuzzy graph G is calledinimal equitable regular total semi -
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M strong (weak) edge dominating sebf G, if v HeERT, , eERT, - {v} is not an
equitable regular total semi - 4 strong (weak) edlyminating set of G.

Definition 4.3. The minimum fuzzy cardinality among all minimaluéable regular total
semi - u strong (weak) edge dominating set issdatuitable regular total semi - p
strong (weak) edge dominating setind its equitable regular total semi - p strong

(weak) edge domination number is denotedyby., (G).

Theorem 4.4. For an intuitionistic fuzzy graph,
Y eerT, (G)sp- Ae(p) G)sq- 6e(p) (G)
Proof: Let G be an intuitionistic fuzzy graph. LeyteERTﬂ (G) be an equitable regular

total semi - p strong (weak) edge domination nunolbés.
p - Ay, be afuzzy vertices but need not be a minimum oéquitable regular

total semi - u strong (weak) edge domination nundfgs. Then, an equitable regular
total semi - u strong (weak) edge domination nundfe® is less than or equal to p -

Agyy - Thatis, Y eery (G) S P~ Agy (G) . 0-9,, be a fuzzy vertices but need not be
a minimum of pA, , fuzzy vertices. p-A,, fuzzy vertices is less than or equal to g-

Oe(y) -
Therefore,p - A, (G) < q -3, (G).

Hence,Yery, (G) < P~ Agyy (G) < p =8, (G).

Theorem 4.5. For an intuitionistic fuzzy graph,
Y eerRT, (G)sp- Ae(y) (G)<q- 6e(y) G)
Proof: Let G be an intuitionistic fuzzy graph. L%RT” (G) be a regular total strong

(weak) edge domination number of G.
q- A, be afuzzy edges but need not be a minimum of aegolal strong
(weak) edge domination number of G. Then, a regtdéal strong (weak) edge

domination number of G is less than or equal to q A,,. That is,

Yert, (G) =0~ A, (G) . q- 8, be a fuzzy vertices but need not be a minimum of

q- Ay, e)
Thereforeq - A, (G) < q = 8, (G).

Hence,Yegry, (G) S P~ Agy (G) = q = 8, (G).

fuzzy vertices. q -A_, fuzzy vertices is less than or equal to go:

e(y)

p - Ae(y) (G)

Theorem 4.6. For an intuitionistic fuzzy graphy G) =
yg ph/eERT,,( ) Ae(y)(G)-'-l
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Proof: Let G be an intuitionistic fuzzy graph. L%ERT” be an equitable regular total

-A, (G
strong (weak) edge domination number of% be a fuzzy vertices but need
e(w)

not be a maximum of an equitable regular totalngirweak) edge domination number of
P—Ag (G)

G. Hencey xr (G) 2 :
= Ay (G) +1

Theorem 4.7.Let G be an IFG. In an IFG,

0. (G)-A. . (G) 0..,(G)-b.,, (G)
e(1) e(u) e(y) e(y)
5 < Veery (G) < 5

Proof: Let G be an IFG. Veery (G) be an equitable regular total semi - 1 strong (Weak

edge domination of an IFG.yeERL (G) be an equitable regular total semi - p strong
Oe(u) (G)- Ae(ﬂ) (G)

(weak) edge domination of an IFG but need not béramum of a >
Oe(u) (G)- Ae(ﬂ) (G)
2
an equitable regular total semi - p strong (wealgeedomination of an IFG. That is,
O,y (G) 8¢ (G) < O, (G)-4,,,(G)
5 S Veery, G). 5
not be a minimum of an equitable regular total semitrong (weak) edge domination of
an IFG. Then, an equitable regular total semistrpng (weak) edge domination of an

O, (G) -4, (G)
2

fuzzy cardinality of IFG. fuzzy cardinality is less than or equal to

be a fuzzy vertices but need

IFG is less than or equal to a fuzzy vertices. That is,

Oe(y) (G) _Ae(y) (G)
5 )
Oe(u) (G) _Ae(ﬂ) (G) <

Hence, 5 < Veery (G) <

Veerr, G) =

Oe(y) (G) _Ae(y) (G)
2 .

Example 4.8.Let G be an IFG. All the edges have (0.3,0.5) mastip values.
ERT,={1,2,3,4,5,6,32,34,36,38,40,42},

V-ERT, =
{7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,225%,26,27,28,29,30,31,33,35,37,39,4
1}, Veery, (G)= 48 p=9.6,q=16.8, O(G) = (2.4,7.2), S(G) = (2.2)/W(G) =
(3.6,6),p - A, (G)=8Lq9-3,,(G)=153

p-A,, (G)=87p-35,,(G)=87,A=0= (0915)
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EY) 0(0305) 33

4(0.3.0.5)

£(0.3.0.5)

5(0.3.0.5)

40 37

u(0.3.0.5) :
1(0.3.0.5)

G

Figure 2:
5. Conclusion
In this paper, an equitable regular total semstrpng (weak) edge domination number is
defined and established the parametric conditidhs. properties of Regular total semi -
M strong (weak) edge domination number and an agjairegular total semi - p strong
(weak) edge domination number domination numbed&s@issed.
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