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Abstract. In this paper, the new kind of parameter perfeahidating set in constant
intuitionistic fuzzy graph is defined and estatdid the parametric conditions. Another
new kind of parameter totally constant intuitioiisfuzzy graph is defined and
established the parametric conditions. Some priggedf Perfect dominating set in
constant IFG and totally constant IFG with suitadtamples are also discussed.
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1.Introduction

Atanassov [1] initiated the concept of intuitiosuzzy relations and intuitionistic fuzzy
graphs (IFGS). Karunambigai [2] gave a definitioh IBEG as a special case of
Intuitionistic Fuzzy Graphs(IFG) defined by Atanassand Shannon [1]. Nagoor Gani,
and Begum[4] gave the definition of order, degrew &ize in IFG. Parvathi and
Thamizhendhi [5] was introduced dominating set, o@tion number, domination

number in Intuitionistic fuzzy graphs and also Keamnbigai and Buvaneswari [3] was
introduced the constant intuitionistic fuzzy graftevathi et al., was introduced the
perfect domination in fuzzy graph [7], Perfect Dpation in Intuitionistic Fuzzy graphs

[8]. In this paper, we study the perfect domingtiet in constant intuitionistic fuzzy
graph, the perfect domination number and its progser

2. Preliminaries
Definition 2.1. [1] Let G = (V, E) be anntuitionistic fuzzy graph (IFG) where
V={V 1,Va,...,Vo}. Then,
. W:Vos[0,1]andy;:V - [0, 1] respectively denote the degree of
membership and non-membership of the elementdVv and
0< 14 (v)+ y,(v,) <1 forevery vaV.
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ii. EOV xVwhere gV xV - [0,1] andyxV x V - [0,1] are such that
My (Vi,vp) < min{ (), 14(V)E Vo (v,Y;) < max{y, (), 4 (v;)} and
0< 1,(v;, V) + Vo (Vi,v;) <1 for every (vv)UE.

Definition 2.2. [9] If v; vieV G, thepu-strength of connectedness betweeand v is
uy (V,v;)= sup{u (v, ,V;)/k = 1,2,....n} andy-strength of connectedness between v
and yis V5 (V,v;)=inf{ y;(v,v,) /k=1.2,....n}

Definition 2.3. [5] An arc (u,v) is said to bestrong arc, if
o (U,V) 2 p5 (u,v) and vy, (u,v) 2 35 (U,v)

Definition 2.4. [5] Let u be a vertex in an IFG G= (V,E), then N(Uyv=veV and (u,v)
is a strong arc} is called neighborhood of u.

Definition 2.5. [5] A vertex eV of an IFG G = (V,E) is said to be an isolatedter if
u,(u,v) =0 andy,(u,v)=0 for all \eV.

Definition 2.6. [4] Let G = (V, E) be an IFG. Then teardinality of G is defined to be

1+ p(vi) = v.(vy I+ p,(vinvy) = v,(vi,v))
5 [@re) v(v»}+2[ 4.9) }

|G| =

VOV v.v;0E

Definition 2.7. [4] Thefuzzy vertex cardinality of G is defined by

Z {(1 + (Vi) - Y1(Vi)):|

=V |=
p=|V | >

for all viOV.

ALY,

Definition 2.8. [4] Let G = (V,E) be an IFG. Then tloeder of G is defined to be O(G) =
(0,(G),0,(G))whereQ,(G) = Y 4,(v,) andO,(G) = 3" y1(v;)
=Y vilv

Definition 2.9. [4] Thefuzzy edge cardinality of G is defined by
z [(1"' lvlz(Vij) = 7,(v 1Vj)):|
2

o=|E|= for all (v, v;) O E.

v, v;0E
Definition 2.10. [4] The Size of G is defined to be S(G) £S,(G),S, (G)) where
S,(G) = quz(vi 1Vj) andS, (G) = Zyz(vi 1Vj)

iZ] iz]
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Definition 2.11. [4] Let G =(V, E) be an IFG. The/-degree of a vertex ¥s du(v;) =
> 1, (v;,V)). They-degree of a vertexis dy(v) = D y,(V;,V;).

(vi v;)OE (vi v;)OE

Thedegree of avertexis d(w) = [ D ,(v;,V,), Y. V,(v;,V;)] andpa(vi, v)) = Vo,
(v Vi )JOE (Vi,Vj )OE

v;) = 0 for yv;(JE.

Theminimum degree of G isd(G) = {min(du(v)), min(d(vi))|vCV}.

Themaximum degree of G isA(G) = {max(duw(v;)), max(d(vi))|viOV}

Definition 2.12. [3] Thedegree of avertex vin an IFG G = (V, E) is defined to be sum
of the membership values of the strong arcs intidew. It is denoted by W(G).

Definition 2.13. [3] Let G : [a(vi), Ya(Vi)), (Ua(Vi, Vi), Ya(Vi, vi))] be an IFG on G (V,E).
If du(vi) = k and §(v)) = k for all v, €V i.e the graph is called &k, k;)-IFG (or)
constant IFG of degree (kj, k;).

Definition 2.10. [3] Let G be an IFG. The total degree of a verte®V is defined as

dv) =| > d, (v)+m(v), Dd, (v)+yv)

Az vV, 0E
If each vertex of G has the same total degrga,|r then G is said to be aRG of total
degree(ry, r,) or a(r4, ry)-totally constant | FG.

Definition 2.15. [5]Let G = (V,E) be an IFG on V. Let u,ilV, we say thati dominates
v in G if there exists a strong arc between thersuBset S of V is called dominating
set in G if for every \1V-S, there existsUS such that u dominates v.

Definition 2.16. [5] A dominating set S of an IFG is said torhgnimal dominating set
if no proper subset of S is a dominating set.

Definition 2.17. [7] A dominating set P is an IFG G = (V,E) is callbdrfect
dominating set (PDS) in IFG if for every vertexiW-P, is dominated by exactly one
vertex of P.

Definition 2.18. [7] A perfect dominating set P is an IFG G = (V,B shaid to be
minimal perfect dominating set if for each WP, P-{u} is not a perfect dominating set
in IFG.

Definition 2.19. [7] Minimum fuzzy cardinality among all minimal perfedbminating
set in an IFG is called thmerfect domination number of an IFG, and is denoted by

Yoit(G) or simplyypi
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Definition 2.20. [7] A perfect dominating set P with minimum fuzzy caality equal to
Ypif(G) is called theminimum perfect dominating set and is denoted by-set in
intuitionistic fuzzy graph.

3. Dominating set in constant intuitionistic fuzzy graph
In this section, the new concept of dominating ietconstant intuitionistic fuzzy
graph(IFG) of degree (kk) are introduced.

Definition 3.1. Let G = (V, E) be a constant intuitionistic fuzzsagh of degree (k k)
on V. Let u)\eV, we say that u dominates v in G if there existstrang arc between
them.

Definition 3.2. A subset D of V is said to be a dominating set iif @®r every \€V-D,
there exists @D such that u dominates v.

Definition 3.3. A dominating set D of a constant intuitionistic fyzgraph of degree (k
k;) is said to beninimal dominating set if no proper subset of D is a dominating set.

Definition 3.4. Minimum fuzzy cardinality among all minimal domiimag set in a
constant intuitionistic fuzzy graph of degree, (k) is called thelomination number of
a constant intuitionistic fuzzy graph of degreg, ), and is denoted by.i(G) or simply

Ydcif -

Example 3.5. Let G be a constant intuitionistic fuzzy graph eficee (k, k).

a(0.5,03) (03.0.1] 0.4, 0.6)
. : ]

(0.0 (0.1, 0
e(020T . & 403, 0.5)
0.3, 0.1

Figure 1:

Here, minimal dominating sets are {a, c}, {a, db,{}, {b, d}
Minimum dominating set = {b, c}
Domination number = 0.65.

4. Perfect dominating set in constant intuitionistic fuzzy graph
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In this section, the new concept of perfect doniigaset in constant intuitionistic fuzzy
graph(IFG) of degree {kk) are introduced. Let G=(V,E) with<m be considered
throughout this section.

Definition 4.1. Let G = (V,E) be a constant intuitionistic fuzzyagh of degree (k k).

A dominating set P of G is calldeerfect dominating set (PDS) in G if for every

vertex \[V-P is dominated by exactly one vertex of P.

Definition 4.2. Let G = (V,E) be a constant intuitionistic fuzzyagh of degree (k k).
A Perfect dominating set P of G is said tonti@imal perfect dominating set
if for each WP, P-{u} is not a perfect dominating set in const&@ of degree K, k;).

Definition 4.3. Minimum fuzzy cardinality among all minimal perfeddminating set in
Constant IFG of degree;(kk) is called theperfect domination number of constant

IFG, and is denoted by, (G) or simply y, .

Definition 4.4. A perfect dominating set P with minimum cardinaliyual to y,. (G)
is called theminimum perfect dominating set and is denoted by —set in constant
intuitionistic fuzzy graph of degre& (k;).

Example 4.5. Let G be a constant intuitionistic fuzzy graph eficee (k k;).

a(0.4, 0.5)

(0.3,0.4) 0.3, 0.4)

e(0.4, 0.4)

(0.3, 0.4) (0.3, 0.4)

d(0.4, 0.6) # c(0.4,0.5)
(0.3, 0.4)

Figure2:
Here perfect dominating sets are exists.
Perfect dominating sets are {a, b, c}, {b, c, &, {, €}, {a, d, e}.
Minimal perfect dominating set = {b, c, d}.
Perfect domination number, (G) = 1.2.

Theorem 4.6. Let G= (V, E) be a constant intuitionistic fuzzsagh of degreek;, k;)
without isolated vertices and P is a minimal pdrfdominating set. Then V-P is a
dominating set of G.
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Proof: Let P be a minimal perfect dominating set of G. §ider v be any vertex of P.
There is a vertex@&N(v), v must be dominated by exactly one verteR#v} which is
also a dominating set, since G has no isolatedcesrt Thus every vertex in P is
dominated by atleast one vertex in V-P, and V-& d@minating set.

Theorem 4.7. Let G= (V,E) be a constant intuitionistic fuzzsagh of degreek;, k;)
where crisp graph Gs an odd cycle. If (/,12 , y2) is a constant function then perfect

dominating set P exists for constant intuitioni$tizzy graph of degree, k;)
Proof: Assume that G is an intuitionistic fuzzy graph weherisp graph Gis an odd
cycle (that is, Let g ... &1 be the edges of even cyclé @spectively we have

c, ifiisodd | C, if iisodd
He(8) = {kl—c1 if i isever} similarly, 44,(&) = {kz —c, if i isever})
Consider(,uz,yz) is a constant function say = membership value = @andy, = non
membership value =6or all (vv))€E, thend ,(v;) =twice the membership values and

dy(vi ) =twice the non-membership values for a#V.(Since, if @ and @,., incident at a

vertex \ then d(e+d(en.)= ci+ ¢,;=2¢). So G is a constant intuitionistic fuzzy graph of
degreek;, k;). Here, every arc is a strong arc in this constanttionistic fuzzy graph of

degree k;, k;), since,(/Jz,yz) is a constant function. Also if for every verteX'W-P is
dominated by exactly one vertex of P. That is,grflominating set P exists for constant
intuitionistic fuzzy graph of degre& (k;).

Theorem 4.8. Let G be an intuitionistic fuzzy graph whemisp graph Gis an even
cycle. Then G is a constant intuitionistic fuzzyuin of degreek, k;) if either (,L12 ,yz)

is a constant function or alternate edges have sam@mbership values and non-
membership values then P is a perfect dominatihgf<e.

Proof: Assume that G is an intuitionistic fuzzy graph weherisp graph Gis an even
cycle (that is, Letgs ... en be the edges of even cyclé fespectively we have

¢, fiisodd | c, if i isodd
Ho(8) = {kl—cl if i isever} similarly, /(&) = {kz —C, if i isever})
and consider(,uz,yz) is a constant function say = ¢ andy, = ¢ for all (viv))€E,
thend,(v;)= 2c andd (v;) = 2 for all veV. So, G is a constant intuitionistic fuzzy
graph of degreex(, k;). Here, every arc is a strong arc in this constauoftionistic fuzzy
graph of degreek(, k;), since, (,uz,yz) is a constant function. Also if for every vertex

vV-P is dominated by exactly one vertex of P. Tlsatperfect dominating set P exists
for constant intuitionistic fuzzy graph of degrdg,k;) . Therefore, If (/12 ,yz)is a

constant function then P is a perfect dominatingo$e a constant intuitionistic fuzzy
graph of degreeék(, k;).
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If (,uz ,yz) are alternate edges have same membership valuesna@md
membership values {£k;-c;) and let G be a constant intuitionistic fuzzy drayh degree
(ki k;) . It is clear that, every arc is a strong arGinSo, perfect dominating set P exists
for constant intuitionistic fuzzy graph of degrég k;) .

Theorem 4.9. For a constant IFG of degre&(k;), then y, (G)< p<d.

Proof: Let p is the sum of vertex fuzzy cardinality o€@enstant IFG but need not be a
minimum of a perfect domination number of a const#G. y,(G)is a perfect
domination number of a constant IFG is less thagqoral to sum of vertex cardinality of
a perfect dominating constant IFG. That jg,(G)< p, q is a sum of edge fuzzy

cardinality of a perfect domination in constant IB@& need not be a minimum of sum of
vertex fuzzy cardinality of a perfect dominationaftonstant IFG then sum of vertex
cardinality is less than or equal to sum of edgzyucardinality of a perfect domination
of a constant IFG. That ispg. Hence,y . (G) < p<q.

Theorem 4.10. For a constant IFG of degre&(k;), then W(G)< O(GES(G).

Proof: Let O(G) is the order of fuzzy cardinality of a stemt IFG but need not be a
minimum of a weighted perfect domination numberaofconstant IFG. W(G) is a
weighted perfect domination number of a constaf i§less than or equal to the order
of fuzzy cardinality of a perfect dominating comdtdFG. That is, W(Gx O(G) and
S(G) is the size of fuzzy cardinality of a petfdomination in constant IFG but need
not be a minimum of order of fuzzy cardinality operfect domination of a constant IFG,
then order of fuzzy cardinality is less than or @agw size of fuzzy cardinality of a
perfect domination of a constant IFG. That is {G}G). Hence, W(GX O(Gk S(G).

Theorem 4.11. For a constant IFG of degrélg,(k;), then|0, — s, |< y it (G) <0, — s,].
Proof: Let y,.(G) is a perfect domination number of a constant He®need not be
|0, —s,| of a constant IFG.|0, — s, |is less than or equal to the perfect domination
number y, (G) of a constant IFG. That is|0, — s,|<y, (G) and |0, —s,| is a
constant IFG but need not be a perfect dominationber y, (G) of a constant IFG,
then y, (G) is a perfect domination numbey . (G) less than or equal t|a9” — sﬂ|a
constant IFG. That iy, (G)<|0, — s,|. Hence, |0y — s, |< Veif (G) |0, — s,].

Theorem 4.12. For a constant IFG of degreé&(k;), then y,, (G) sg.

Proof: Let % is the fuzzy vertices of a constant IFG but neeidhe a perfect domination
number y,. (G) of a constant IFG. Perfect domination numpgy; (G) of a constant IFG

is less than or equal to tgés the fuzzy vertices of a constant IFG. That/is; (G) sg.

Theorem 4.13. For a constant IFG of degreé&(k;), then(p_zA“) <Vpeit (G) <3(q — A,)-
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Proof: Let y,q (G) is the perfect domination number of a consta® Het need not be

a(p_ZA“) a fuzzy vertices of a constant IF(f._Zﬂ)is the fuzzy vertices of a constant IFG
is less than or equal to the perfect dominatiamimer y,. (G) of a constant IFG. That is,

(%) <Vt (G) and 3(q —4,) is the fuzzy vertices of a constant IFG besah not
be a perfect domination number,; (G) of a constant IFG , themw,(G) is the
perfect domination number of a constant IFG is kesn or equal to 3(—4,) is the
fuzzy vertices of a constant IFG. That jg (G) < 3(q — 4,). Hence,(p_zA") <Vpeit (G)
<3(q —A4y).

Theorem 4.14. For a constant IFG of degrelg, (k;), ther|0, — A, |< v e (G)<|0, — A,
Proof: Let y,.(G) is a perfect domination number of a constant He®need not be

|0, — A, |of a constant IFG. |0, — A,|is less than or equal to the perfect domination
number y, (G) of a constant IFG. That is, |0, — Au|< ¥, (G) and |0, —A,lis a
constant IFG but need not be a perfect dominationber y, (G) of a constant IFG,
then y, (G) Is a perfect domination numbey, (G) less than or equal |my — Au|a
constant IFG. That iy, (G)<|0, — A,|. Hence, |0, — A, |< y e (G) |0y — Ay

Example 4.15. Let G be constant IFG of degre;(k;).

a(0.4, 0.6) b{0.5,0.5)
L p

(03.04) (03,04

(0.3, 0.4)
(0.3,0.4)

h(04.04) (03,04 o{0, 0.9)

(0.3,04) (03,04

£(03.03) 0500 ® 403,06)

e b (04, 03)
£03,06)

Figure3:

Perfect dominating set of a constant IFG of defkeé)).
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Perfect domination numbey. (G) =1.3; p=3 ; q= 3.6),;(G)<p<q

W(G) = (1, 2.4); O(G)= (2.5,4.5); S(G)=845.6); W(Gx O(GkS(G)
|0, = sy|= 1.1, yp (G)= 1.3; |0, — s,|= 2.3; |0, — 5 |< Vit (G) [0, — 5]

Vcit (G) = 1.3;§= 1.5;  ¥pi (G) gg
(p_z—A”) =0.03; you(G) = 1.3; 3@ —4,) =3(1.2)=3.6;

(p_ZAM) < Yocit (G) S3( q-— Au)
|0, — 8] =0.1; v (G)=1.3; |0, —A,| =2.1; |0, —Ay|<V, (G)<|0, — A

5. Conclusion

In this paper, we have introduced the concept ohidating set, domination number,
perfect dominating set and perfect domination nunfbe constant intuitionistic fuzzy
graph and some interesting properties of thesecoemepts are proved.
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