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Complementary domination number (CDN) in various SVNG

This paper deals with the concept of complementary domination corresponding to a Single valued neu-
trosophic graphs (SVNG). Further we study the bounds and characteristic of an inverse domination num-
ber (IDN) in various SVNG. A set I C Vis supposed to be an CDS in SVNG’s G(A, B)if D C Vremains a DS of G.
IC(V—-D)isaDSof (V — D). The least among all the CDS’s is called an CDN 7y, (G) of G(A, B). In this paper,
we bring together the notion of a complementary domination (CD) in Single valued neutrosophic graphs
(SVNG). Further we study the bounds as well as characteristic of a complementary domination number
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1. Introduction

Neutrosophic set projected by Smarandache [1] is a great tool to
deal with imperfect, unstipulated and unreliable evidence in real
world. It is a oversimplification of the theory of FS, IFS’s, IVFS’s
and IVIFS’s, at that time the NS is categorized by a truth-
membership degree (T), an indeterminacy-membership degree (I)
and a falsity-membership degree (F) self-reliantly, which are
within the real usual or nonstandard unit interval [0,1]. Wang
et al. obtainable (SVNSs) whose functions of truth, indeterminacy
and falsity lie in [0,1]. The similar authors familiarized the notion
of IVNS’s as subclass of NS in which the value of truth-
membership, indeterminacy membership and falsity-membership
degrees are intervals of numbers in its place of the real numbers.
NS and its extensions such as SVNSs, IVN’s, simplified NS.

The definition SVNG in [1] is given a pair G(A, B)with underlying
set V, where, Tq,[;and F; are the functions from V — [0, 1] denote
the truth membership, indeterminacy membership and falsity
membership of the vertex” v; €V, respectively such that
“0 < Tq(vi) + I1(vi) + F1(vi) < 3. And T, I, and F; are the functions
from ECV x V — [0, 1] defined by

Ta(vivy) < Ti(vi) ATi(vy)
L(vivy) < hi(w) AL ()
Fa(vivy) < Fr(vi) vV F1(9))
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Theorem 2.1: If G(AB) is a

Such that 0 < Ty(v;v)) + L (viv;) + Fo(vivj) < 3 represents the
truth membership, indeterminacy and falsity membership of the
edge(v;v;) € E respectively.

In this paper, we bring together the notion of a complementary
domination (CD) in Single valued neutrosophic graphs (SVNG). Fur-
ther we study the bounds as well as characteristic of a complemen-
tary domination number (CDN) in various SVNG.

2. Complementary domination
In this section the notion of a complementary domination set
(CDS) in SVNG is introduced and also discusses some characteristic

and bounds of a complementary domination number in SVNG's.

Definition 2.1. [2]:. A set I C Vis supposed to be an CDS in SVNG's
G(A,B)if

i) DC Vremains a DS of G .
ii)IC(V-D)isaDSof (V-D).

The least among all the CDS’s is called an CDN ), (G) of G(A, B).

connected SVNG, then
Yen(G) < 0(G) —y(G).

Proof:. Consider a connected SVNG, let it be G.
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Let D c Vis a y,(G)set of G. Since every vertex v € V — Dis dom-
inated by D c V, note that each vertex u € Dis dominated by
(V-D). = (V- D)is a CD set of G(AB), but not a y-,(G)set of G.
Hence

Yon(G) <[V = D[ =0(G) = (6)
Yen(G) < 0(G) = 7(G)

Mlustration 2.1:
In Fig. 2.1, O(G) = 0.64. The set D = {a,c} is a y(G)set of G and
C={b,d,e} is a y(G) set of G. Hence y(G) = 0.24 & ) (G) = 0.4.

Theorem 2.2:. In a complete SVNG, yp(G) = |v|. here v is vertex
having second lowest cardinality among all vertices in G.

Proof:. Let G be a complete SVNG and D C Vis a y,(G)set of G.

Assume that in G u, v € Vare vertices consuming the least two
minimum cardinality between all the vertices in G. Note that
D = {u}is a y4(G)set of G, since G be a complete SVNG. The “sub
graph induced by <V —D >" is also complete SVNG. Therefore
v € (V—D) becomes a y+(G) set of (V — D), here the vertex “v”
consuming second minimum cardinality between all the vertices
of G.

This implies v € Vis a y,(G) set of G. Hence y(G) = |v|.

Illustration 2.2:

In Fig. 2.2, the value of the vertices in G are
la) = 0.1, |b| = 0.14, |c| = 0.23, |d| = 0.26. Here D is a y(G)set of G
with {a} and 1y, (G)set of G is C={b}). Hence
P(G) =0.1& y(G) =0.14.

Theorem 2.3:. In a complete bipartite SVNG,G(Vq,V,,E)
Yep(G) = [uz] + |v2|. here uy € V4 &, v, € V, are the vertices having
second lowest cardinality among all vertices in Vq & V, respectively.

Proof:. Let G remain a complete bipartite SVNG and D C Vbe ), (G)
set of G. Assume that u, v € Vare vertices having the least two mini-
mum cardinality among all the vertices in V & V, respectively. The
set D = {uy, v1}is a y(G)set of G, since G be a complete bipartite
SVNG. The induced sub graph <V — D > is also a complete bipartite
SVNG. Therefore u,, v, € (V —D) is a yq(G)set of <V —D >, here
u,, v, are the vertices having second lowest cardinality among all ver-
tices in V¢ & V, respectively. This implies {u,, v,} € Vis a y(G) set of
G, Hence vy (G) = |uz| + |v2]-

[llustration 2.3:

In the above Fig. 2.3, the cardinality of the vertices in G are
[ur] = .2, [uz] = .2, |us| = .2, |v1] = .2,|va] = .13, |vs| = .17. Here D
is a y(G)set of G with {uy, z,} and yq,(G)set of G is CD={u,, v5}.
Hence y(G) = .33 &y (G) = 0.37.

e(.4,.4,.3) d(.5,.2,.3)
(.3,.1,.3) —

(-4,.3,.5)

(3..2.3) (-4,.3,.3) (.4..2,.3)

a(.4,.3,.5 I
(-2,.1,.4)
\ e (.4, .2, .4)
b(.5,.2,.4) c(.4,.3,.2)

Fig. 2.1. Connected SVNG.
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b (.2, .5, .3)
(.2,.5,.5)

a (.4, .4, .5)

d(.7,.4,.3)

Fig. 2.2. Complete SVNG.

u1(.5,.4,.3) uz(.3,.5,.2) uz(.6,.4,.4)
(.4,.4,.4)
.-3,.4)
(.3,.4,.4)
(.3.4,.2)
vi(.4,.4,.2) v2(.5,.3,.4) v3(.3,.4,.2)

Fig. 2.3. Complete Bipartite SVNG.

Definition 2.2. [3]:. Consider the two single valued neutrosophic
graphs G(V4,E;) and Gy(V,, E;)
Their unionG; U G, is defined by

T]](Ll), 1fueV1
Ty (u), ifueV,

I]](ll), l:fUEV1

(T11+T21)(U):{ L(u), ifueV,

(I +121)(u):{

F]](U), lfLIEV]

(Fi14+Fa1)(u)= {Fz](u)a lquVQ

And the edge set E is defined by

T12(uv),ifuvek;
T2 (uv),ifuvek,;

L1 (uv),ifuvek;

(T12+T22)(U7/):{ L (uv),ifuvek,

(112+122)(UU):{

Fi1(uv),ifuvek;

(F12+F22)(“”):{F21(uy),ifuveEz

Theorem 2.4:. In G; UG,, yCD(Gl @] Gz) = |C]‘ + |C2| where C; & C,
are y¢p sets of Gy , G, respectively.

Proof:. Consider the union of two SVNG'’s G, , G, namely G, UG, .Let
C1 & C, are yqp sets of Gy, G, respectively. Then the edges of G U G,
will be of the form uv € Ejor uv € E,. Therefore C; complementary
dominates the edges of the form uv € E;. Similarly C, inversely dom-
inates the edges of the form uv € E,. This implies C; U C, be an inverse
dominating set of Gy U G,. Hence we get y,(G1 U G,) = |Cq| + |C2].

[llustration 2.4:

€In the above Fig. 2.4, The yset of Gy is C; = {b, c} and y,set of
G, is C;={g,h}minimal inverse dominating number
Yep(G1) = 0.27, 95 (G2) = 0.3 and (G UG,) = 0.57.
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a(.3,.2,.4) b(.4,.3,.4) e(.4,.3,.2) £(.5..3,.4)
(:3,.2,.4) (:3,.2,.3)
(2..2.3) (.3,.2,.3) (.3,.3,.3) (:5..3..5)
(.3..3,.4) (:2,.3,.4)
d(.3,.4,.4) c(.4,.3,.2) h(.3,.5,.3) 9(.5..4,.5)
G G:
a(.3,.2,.4) b(4,3,4)  e(4,3.2) £(.5,.3,.4)
(:3..2,.4) (:3..2,:3)
(2-2.3) (3.2.3)  (3.3.3) (:5..3..5)
(.3..3,.4) (:2..3,.4
d(.3,4..4) <(-4,.3,.2) h(.3..5..3) 9(.5,.4,.5)
G:UG:

Fig. 2.4. Union of G; and G,.

Definition 2.3. [4]:.. Consider the two single valued neutrosophic
graphsG, (V1,Eq)

and Gz(Vz,Ez)
Then the join of G; and G, is defined as
T]] (l,l)7 l'fll S V1
Tz] (Ll)7 lf ue V2

I]](Ll)7 lquV1

(T11+T21)(U):{ Li(u), ifueV,

(111+121)(U):{

F]](u), lfUGV1

(Fi1+Fa)(u) = {Fm(u), ifuev,

And the edge set E is defined by

T2 (uv), if uv € E

Ty (uv), if uv ek,
T11(u) AT (v), otherwise

Ly (uv), if uv € E;

Ip(uv), if uv € E;
Li1(u) Al (v), otherwise

Fi2(uv), if uv e E;

Fy(uv), if uv ek,
Fi1(u) V F21(v), otherwise

(T2 + Tx)(uv) =

(112 + 122)(1,17/) =

(F12 + Fa2)(uv) =

Theorem 2.5. : In Gy + Gy, Ycp(Gy + G2) = |Cq| A |Cy| where C1 & C,
be a ycp set of Gy, G, respectively.

Proof:. Let G| + G, denote the joining of two SVNG’s, G1&G,. Assume
C1 & C; be a yq, set of Gy, G, respectively, The edges of Gy + G, will be
either

“uv e Ejoruv e Eoruv € E JifueVyandv € Vy”
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If uv € E;, C; complementary dominates the edges of the form.
If uv € E;, C; complementary dominates the edges of the form.
This implies C;nC, be a complementary dominating set of
G+ Gy. Ifuv € Eifu e Vy & v € V, this implies we get

(le + Tzz)(ul/) = Tﬂ(U) A T2] (U)
(hz +In)(uv) =Li(u) Vi (v)
(F12 +F22)(UT/) = F]](Ll) \/F21(Z/)

There is a strong arc between uv € E ifu e V, & v € V,. This
implies C; N C, inversely dominates V; & V, respectively. Hence
C1 NGy be a yq, set of Gy + Goand yp (G + G2) = |C1| A |Gy

[llustration 2.5:

The join of G; & G»in the Fig. 2.3 is given below

In the above Fig. 2.5, The yg,set of Gy is C; = {b, c} and y,set of
G, is C;={g,h}minimal inverse dominating number
Yep(G1) =0.27, yp(G2) = 0.3 and y(Gy + G2) = 0.3.

Definition 2.4. [5]:. Let G(A1,B1)and G»(A3,B;)be a SVNG of The
Cartesian product Gy x G,is defined by,

(T12 x Tao)(x1X%2) = T11(x1) A Ta1(X2)
(112 X 122)(X1X2) = In(X]) A 111(X2) for each X1X2 € V= V] X Vz,
(F12 x F2)(x1%2) = F11(X1) V F11(x2)
and
(T12 x Ta1)(X1%2) V1Y2)) = T11(x1) A T22(X2Y5)
(2 x .b1)((X1%2)(Y1Y2)) = I (1) A Lz (X2y,) for all
(Fi2 x .Fa1)((x1X2) (V1Y2)) = F11(%1) V F22(X2Y,)
X2y, € E;and x; = y4.
(T12 X .T21)((1%2)(¥1Y2)) = Ti2(X1y1) A T21(¥3)
(2 % La1)((X1%2) (V1¥2)) = li2(x1y1) A La1(y,) for all
(Fi2 x .F21)((%1%2) (¥1¥2)) = Fi2(X1¥1) V Fa1(¥2)
x1y; € E1and x, = y,.

Theorem 2.4:. In G1 x G, yCD(Gl X Gz) = (|C1 X Vz‘ N ‘V] X C2|)
where Cq1 & C be a yqp set of Gi &G, respectively,

Proof:. Let G, x G, be a Cartesian product of two SVNG G;&Gs,.
Assume C1&C, be a yq, set of Gy &G, respectively, the edges in
G x Gywill have one of the forms

(i) ((1%2) (x132)), X1 € Vi &x2y, € B, (i)
((x1X%2)(¥1X2)), X2 € Vo &x1%1 € E1.
Case ((i):). If (x1%2)(X1¥2)), X1 € V1 &Xxay; € Ey

If (%1%2)(X1Y5)), x1 € V1 &X2), € E>.Suppose u, v, € E;is strong
edge in G, and x, € C,, this implies

Fig. 2.5. Union of G; and G,.
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(T12 x To1)((%1%2)(¥1Y2)) = T11(X1) A T22(X2Y,)
=T (x1) AT21(X2) AT21(y3)
=T11(X1) AT (X2) AT1(X1) AT21(¥2)
(Th2 x T21)((X1%2)(V1Y2)) = (T11 X To1)(x1%2) A (T11 % T21)(¥1¥2)

(2 x I1)((1%2) (V1Y) = T (%1) A2 (%2)
=l (x1) N1 (%2) A1 (y,)
=T (%1) ALy (%2) Al (%1) ALg(x2)
(2 X L1 )((x1%2) (V1Y2)) = (i x D) (x1%2) A (11 X L1) (V1Y)

(Fi2 x F21)((x1X2) (V1¥2)) = F11(¥1) V F22(X2¥5)
=F11(X1) VF21(X2) V F21(y,)
=F11(x1) V Fa1(x2) V F11(x1) V Fa1(y,)
(F12 x Fa1)(%1X2) (V1Y2)) = (F11 X F21)(X1X2) V (F11 % F21)(¥1¥2)
Therefore (x1x,)(y,y,) is an effective edge inG; x G, , this

implies V; x C, inversely dominates the edges in this case. Since
Cyisayq setof G, .

Case ((ii):). If ((x1%2)(¥1%2)), X2 € V2 &x1X1 € Ey
If (X1x2)(¥41X2)), X2 € Vo & X1X1 € E;.Suppose x,y, € Eqis strong
edge in G; and x; € Cq, this implies
(Ti2 x T21)((X1X2) (V1Y2)) = Tr2(X1y1) A T21(x2)
=T (X1) AT11(¥1) A Ta1(X2)
=Tu(x1) ATar(%2) AT1 (1) ATa (¥2)
(Ti2 x T21)((X1%2)(¥12)) = (T11 X To1)(x1%2) A (T11 % T21)(¥1¥2)

(2 x I)((x1%2) (¥1Y2)) = l2(x1y1) A1 (x2)
=li(x1) ANTn() AN (x2)
=1 (1) A1 (x2) At (¥1) Al (X2)
(ha x L1)(%1%2) (V1)) = (I x L) (x1%2) A (I1n x L1)(V1Y2)

(Fiz x F21)((x1X2) (V1¥2)) = F12(¥1¥1) V Fa1(x2)
= F11(x1) V F11(y1) A F1(x2)
=F11(x1) V Fa1(x2) V F11(y1) A F2(%2)
(Fi2 x F21)((x1%2) (V1¥2)) = (F11 x F21)(x1%2) V (F11 x F21)(¥1Y2)

Therefore (x1x,)(y,y,) is an effective edge in G; x G,, this
implies C; x V, inversely dominates the edges in this case. Since
G, is a ygp set of Gy.

From case (i) & (ii), the sets C; x V, and V; x C,are the comple-
mentary dominating sets of G;xG,. This implies
C=(C; xVa)n(Vy x Cy). Hence we get
Yep(Gi x G2) = (|C1 % Va| A |Vy x Ca).

[llustration 2.6:

In the above Fig. 2.6, The y,set of Gy is C; = {a,d} and y,set of

G, is = {f,g} minimal inverse dominating number
Yep(G1) =0.27,
'VCD(GZ) = 0'3'C1 X V2 = {(ae)v (af)7 (ag)v(de)v (df)v (dg)}’

Vi x G = {(af), (bf), (cf), (df), (a
‘C1 X V2| = 074, ‘V] X C2| =

g), (bg), (cg), (dg)},
0.6 andy,(G; x G,) = 0.6.

3. Conclusion

In this paper, we bring together the concept of complementary
domination in “SVNG”. Further we studied the bounds and charac-
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a(.4,.5,.3) a b(.2,.3,.5) e(4.3,.2)
(3.4,3) (:2.:2,4) (4,3,3) (3.3.2)
3,.4,.5) (-2,.3..2)
d(.4,.6,.3) G <(.3,4,.5) £(.5..4,.3) 9(.3,.4,.2)
I

af(4,.4,.3) (o Zredye
(2.3.3) e (2 -3,.5) (-2.3,.3)
bg(ZBS)‘{ €g(.3.4..5)
ag(3..4.3) (:2,..3,.5) (:2,:2,4) (3 4,.5) dg(.3,4,.3)
(.34, 3)
GiX G:

Fig. 2.6. Union of G; and G,.

teristic of an complementary domination number (CDN) in various
SVNG. In future we will describe various domination sets in SVNG
and study charateristics and bounds of the domination parameters.
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